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Selector

MEMORIES SELECTOR GUIDE

MOTOROLA MEMORIES

Motorola has developed a very broad range of reliable
MOS and bipolar memories for virtually any digital data pro-
cessing system application.

New Motorola memories are being introduced continually.
This selector guide lists all those available as of May 1984.
For later releases, additional technical information or pricing,
contact your nearest authorized Motorola distributor or
Motorola sales office.

Data sheets may be obtained from your in- plant VSMF
Data Center, distributors, Motorola sales office or by writing
to:

Literature Distribution Center
. Motorola-Semiconductor Products Inc.

P.O. Box 20912

Phoenix, AZ 85036

Notes:

Operating temperature ranges:
MOS = 0°Cto70°C :
ECL = 0°C to 75°C . )
TTL — Military = 55°C to +125°C, Commercnal 0°C-to 75°C

“*To be introduced.
(Not all speed selections shown)

1300 mil package

2Character generators include shifted and unshifted characters,
ASCIl alphanumeric” control, “math, Japanese, British, German,
European and French symbols.

3Standard Patterns for MOS ROMs:.
MCM68A316EP91 — Universal Code Coverter and Character

Generator

MCM®68A332P2 — Sine/Cosine Look-Up Table
MCM68364P35-3 — Log/Antilog Look-Up Table
MCMB5516P43M — MC146805 Monitor Program

415 volt for all read operations, except for programming, where
+ 25 volts are required.

5Registered Outputs — 20-ns max clock to output
35 ns max address to clock setup time

6600 mil package
7Asynchronous register
8Synchronous register

9Typical access




MEMORIES SELECTOR GUIDE (Continued)

1

RAM :

S  vos bynamIC RAMS 9

: ©

()]

Access Time Power No. of

Organization Part Number (ns Max) Supplies Pins
16384x 1 | MCM4116BP15 150 +12, £5V 16
16384 x 1 | MCM4116BP20 200 +12, £5V 16
16384 x 1 | MCM4116BP25 250 +12, £5V 16
16384 x 1 { MCM4517P10 100 +5V 16
16384 x 1 | MCM4517P12 120 +5V 16
16384 x 1 | MCM4517P15 150 +5V 16
65636 x 1 | MCM6665AP15 150 +5V 16
65636 x 1 | MCMB665AP20 200 +5V 16
65536 x 1 | MCM6665BP15 150 +5V 16
65536 x 1 | MCM6665BP20 200 +5V 16
262,144 x 1 { MCM6256P10* 100 +5V 16
262,144 x 1 | MCM6256P12* 120 +5V 16
262,144 x 1 | MCM6256P15* 150 +5V 16
262,144 x 1 | MCM6257P10* 100 +5V 16
262,144x 1 | MCM6257P12* 120 +5V 16
262,144% 1 | MCM6257P15* 150 +5V 16

MOS STATIC RAMs ( +5 Volts)

Access Time No. of
Organization Part Number {ns max) Pins
128x8 MCMB810 450 24
128x 8 MCM68A10 360 24
128x 8 MCMB8B10 250 24
1024 x 4 MCM2114P20 200 18
1024 x 4 MCM2114P25 250 18
1024 x 4 MCM2114P30 300 18
1024 x 4 MCM2114P45 450 18
2048 % 8 MCM2016HP45 45 24
2048x 8 MCM2016HN45 45 1 241
2048x 8 MCM2016HY45 45 241
2048x 8 MCM2016HP55 - 55 24
2048 %8 MCM2016HN55 55 241
2048 % 8 MCM2016HY55 55 241
2048 x 8 MCM2016HP70 70 24
2048 % 8 MCM2016HN70 70 241
2048 % 8 MCM2016HY70 70 241
16384 % 1 MCM2167HP35 35 20
16384 x 1 MCM2167HL35 35 20
16384 x 1 MCM2167HZ35 35 20
16384 x 1 MCM2167HP45 45 20
16384 x 1 MCM2167HL45 45 20
16384 x 1 MCM2167HZ45 45 20
16384 x 1 MCM2167HP70 70 20
16384 % 1 MCM2167HL70 70 20
16384 x 1 MCM2167HZ70 70 20
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MEMORIES SELECTOR GUIDE (Continued)

RA 'Vl S (Continued)

CMOS STATIC RAMs ( +5 Volts)

Access Time No. of
Organization Part Number (ns max) Pins
4096 x 1 MCM6147P55 55 18
4096 x 1 MCM6147P70 70 18
4096 x 1 MCM61L47P55 55 18
4096 x 1 MCM®61L47P70 70 20
4096 x 4 MCM6168HP35 * 35 20
4096 x 4 MCM6168HP45* 45 20
4096 x 4 MCM6168HP55 * 55 20
4096 x 4 MCM6B169HP35* 35 22
4096 x 4 MCM6169HP45* 45 22
4096 x 4 MCMB169HP55* 55 22
2048 x 8 MCM6116P12 120 24
2048 x 8 MCM6116P15 150 24
2048 x 8 MCM6116P20 200 24
2048 % 8 MCM61L16P12 120 24
2048 x 8 MCM61L16P15 150 24
2048 x 8 MCM61L16P20 200 24
ECL 10K, 10KH RAMs (Open Emitter)
Access Time
Organization Part Number {ns max) Pins
8x2 MCM10143 15.5 24
16x4 MC10H145 6 16
16x4 MCM10145 15 16
64x1 MCM10148 15 16
128% 1 MCM10147 15 16
256 % 1 MCM10144 26 16
256 %1 MCM10152 15 16
1024 x 1 MCM10146 29 16
1024 x 1 MCM10415-20 20 16
1024 x 1 MCM10415-15 15 16
1024 x 1 MCM10415-10* 10 16
256x 4 MCM10422-15* 15 24
256 x 4 MCM10422-10* 10 24
4096 x 1 MCM10470-25* 25 18
4096 x 1 MCM10470-15* 15 18
1024 x4 MCM10474-25*% 25 24
1024 x4 MCM10474-15% 15 24
16384 x 1 MCM10480-20* 20 - 20
4096 x 4 MCM10484-20* 20 28




MEMORIES SELECTOR GUIDE (Continued)

T
M 5
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I {/! !!\ S (Continued) o
©
»n
ECL 100K RAMs (Open Emitter)
Access Time
Organization Part Number (ns max) Pins
1024 x 1 MCM100415-10* 10 ) 16
256 x 4 MCM100422-10* 10 24
4096 x 1 MCM100470-15* 15 18
1024 x4 MCM100474-15* 15 24
16384 x 1 MCM100480-20 * 20 20
4096 x 4 MCM100484-20* 20 28
TTL RAMs
Access Time No. of
Organization Part Number (ns max) Output Pins
1024 x 1 MCM93415 45 O.C. 16
1024x1 | MCM93425 45 3-State 16
256 x4 MCM9O3L422 60 3-State 22
266 x 4 MCMO3L422A 45 3-State 22
256 x 4 MCM83422 45 3-State 22
256 x 4 MCM93422A 35 3-State 22

ROMs

MOS CHARACTER GENERATORS2
(+5 Volts)
Access Time No. of

Organization Part Number (ns max) Pins
128 x (7 x5) MCM6670P 350 18
128 % (7 x B) MCM6674P 350 18
128%x (9% 7) MCM86700P 350 24
128x (9% 7) MCM66710P 350 24
128x (9% 7) MCM66714P 350 ' 24
128x (9% 7) MCM66720P 350 - 24
128x (9% 7) MCM®66730P 350 24
128x (9% 7) MCM66734P 350 24
128%x(9x7) MCM66740P 350 24
128%x (9% 7) MCM66750P 350 24
128x (9% 7) MCM66760P 360 24
128% (9% 7) MCM66770P 350 24
128=(9%x7) MCM66780P 350 24
128x (9% 7) MCM66730P 350 24 N
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MEMORIES SELECTOR GUIDE (Continued)

| R O MS (Continued)

MOS Binary ROMs (+5 Volts)

Access Time No. of
Organization Part Number {ns max) Pins
2048 x 8 MCM68A316EP 350 24
2048 x 8 MCM68A316EPI13 350 24
4096 x 8 MCMB8A332P 350 24
4096 x 8 MCM68A332P23 350 24
8192x 8 MCM68364P20 200 24
8192x8 MCM68364P25 250 24
8192x 8 MCM68364P35 350 24
8192x 8 MCM68364P35-33 350 24
8192x 8 MCM68365P25 250 24
8192x 8 MCM68365P35 350 24
8192x8 MCM68366P25 250 24
8192x 8 MCM68366P35 350 24
8192x 8 MCMB8367P 450 24
8192x8 MCM68368P 450 24
8192x 8 MCM68369P20 200 28
8192x8 | MCM68369P25 250 28
8192x 8 MCM68369P30 300 28
8192x 8 MCM68370P20 200 28
8192x 8 MCM68370P25 250 28
8192x 8 MCM68370P30 300 28
8192x 10 MCM68380P 3009 24
16384 x 8 MCM63128P15 150 28
16384 x 8 MCM63128P20 200 28
32768 % 8 MCM63256P 15 150 28
32768 x 8 MCM63256P20 200 28
CMOS ROMs ( +5 Volts)
Access Time No. of
Organization Part Number (ns max) Pins
2048 % 8 MCMB5516P43 430 18
2048 % 8 MCM65516P43M3 430 18
2048 % 8 MCM65516P55 550 18
32768 % 8 MCM65256P35 350 28
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T
EPROMSs 3
]
Q
2
]
(73]
MOS EPROMs
Access Time| Power No. of
Organization Part Number {ns max) Supplies? | Pins
8192x8 MCM68764C35 350 +5V, 286V 24
8192x8 MCM6E8764C 450 +5V, 25V 24
8192x8 | MCM68766C30 300 +5V,285V| 24
8192x8 | MCM68766C35 350 +5V,26V| 24
8192x8 MCM68766C40 400 +5V, 286V 24
8192x8 - | MCM68766C 450 +5V,25V| 24

ROM/EEPROMs

MOS
Access
Organization Time No. of
ROM EEPROM Part Number {ns max) Pins
14K x 8 2K x 8 MCM6836E16 270 28
14K x 8 | 2K x 8 plus 2566 | MCM6836R16 270 28
redundant bytes
MOS
Access Time No. of
Organization Part Number {ns max) Pins
256 x 8 MCM68HC34 * 240- 40
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MEMORIES SELECTOR GUIDE (Continued)

PROMs

ECL PROMs
Access Time No. of
Organization” |*: Part Number (ns max) Pins
32x8 | MCM10139 : 20 216
256 x4 - MCM10149 25 16
266 x 4 -1 MCM10149A% 15 16

TTL PROMs (3-State Outputs)

) Access Time No. of
Organization Part Number {ns max) Pins
32x8 MCM27S19%* S 16
512x 4 MCM7621 70 16
512 x 4 MCM7621A 60 16
512%8 MCM7641 . 70 24
512x8 MCM7641A ‘ 60 24
512% 8 MCM7649 60 20
512x8 MCM7649A 50 20
512x 8 MCM27S29A * 35 20
512x 8 MCM27S31A* 35 24
512x8 MCM27S25A * See Note b 24
512x8 MCM27S27A*, See Note 5 22
1024 x 4 MCM7643 70 18
1024 % 4 MCM7643A 50 18
1024 % 8 MCM7681 70 24
1024 % 8 MCM7681A 50 .24
1024 % 8 MCM275181* 35 246
1024 x 8 MCM275281% 35 241
1024x8 | MCM27S35A7* See Note 5 24
1024 % 8 MCM27S37A8+ See Note 5 24
2048 % 4 MCM7685 70 18
2048 x 4 MCM7685A 55 18
2048 % 8 MCM76161 70 24
2048% 8 MCM76161A 60. 24
2048 x 8 MCM275191 * : 3% 246
2048 x 8 MCM275291 * 35 ©ooal
2048 x 8 MCM27845A %7 See Note 5 24
2048 x 8 MCM27547A%8 See Note b 24
4096 x 4 MCM76165 50 20
4096 x 4 MCM76165A 35 20

BUBBLE

: : Access Time No. of
Organization Part Number (Average) Pins
262,144 x 1 MBM2256 7.0 ms 16
1,048,576 x 1 MBM2011A 11.5 ms 16

18



MOS Dynamic RAMs




Wvda

2-2



@ MOTOROLA MCM4116B

16,384-BIT DYNAMIC RANDOM ACCESS MEMORY MOS

The MCM4116B is a 16,384-bit, high-speed dynamic Random (N-CHANNEL)
Access Memory designed for high-performance, low-cost
applications in mainframe and buffer memories and peripheral
storage. Organized as 16,384 one-bit words and fabricated using 16,384-BIT DYNAMIC
Motorola’s highly reliable N-channel double-polysilicon technology, RANDOM ACCESS
this device optimizes speed, power, and density tradeoffs. MEMORY

By multiplexing row and column address inputs, the MCM41168B
requires only seven address lines and permits packaging in
Motorola’s standard 16-pin dual in-line packages. This packaging
technigue allows high system density and is compatibie with widely
available automated test and insertion equipment. Complete
address decoding is done on chip with address latches incorporated.

All inputs are TTL compatible, and the output is 3-state TTL
compatible. The data output of the MCM4116B is controlled by the

column address strobe and remains valid from access time until the h 1 l \ l A
column address strobe returns to the high state. This output scheme 1 ]
allows higher degrees of system design flexibility such as common
input/output operation and two dimensional memory selection by P SUFFIX
decoding both row address and column address strobes. PLASTIC PACKAGE 16
The MCM41168 incorporates a one-transistor cell design and CASE 648 !
dynamic storage techniques, with each of the 128 row addresses C SUFFIC
requiring a refresh cycle every 2 milliseconds. FRIT-SEAL PACKAGE

CASE 620
@ Flexible Timing with Read-Modify-Write, RAS-Only Refresh, and
Page-Mode Capability

@ Industry Standard 16-Pin Package PIN ASSIGNMENT
® 16,384 X 1 Organization

. Vgs Vss
® +10% Tolerance on All Power Supplies -
Din CAS
@ All Inputs are Fully TTL Compatible
WRITE Dout
® Three-State Fully TTL-C atible Output
ree-State Fully ompati p — ne
@® Common |/0 Capability When Using “‘Early Write”" Mode A0 a3
® On-Chip Latches for Addresses and Data In a2 s
® Low Power Dissipation — 426 mW Active, 20 mW Standby (Max) a1 As
@ Fast Access Time Options:150 ns — MCM4116BP-15, BC-15 Voo v
200 ns — MCM4116BP-20, BC-20 ce
250 ns — MCM4116BP-25, BC-25
300 ns — MCM4116BP-30, BC-30 PIN NAMES
® Easy Upgrade from 16-Pin 4K RAMs AO0—A6 Address Inputs
CAS Column Address Strobe
Din Data In
Dout Data Out
ABSOLUTE MAXIMUM RATINGS (See Note 1) RAS Row Address Strobe
WRITE Read/Write Input
Rating Symbol Value Unit Vgg Power (-5 V)
N 5 V. Power (+5 V)
I ; - cc
Voltage on Any Pin Relative to Vg Vin.Vout 0.5t0 +20 Vdc Vo Power (+12 V)
Operating Temperature Range Ta 0to +70 oc Vss Ground
Storage Temperature Range Tstg -65to +150 | °C
Power Dissipation . Pp 1.0 w
" This device contains circuitry to protect the
Data Qut Current out 50 mA inputs against damage due to high static volt-

ages or electric fields; however, it is advised that
normal precautions be taken to avoid applica-
tion of any voltage higher than maximum rated
voltages to this high impedance circuit.

NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RAT-
INGS are exceeded. .Functional operation should be restricted to RECOM-
MENDED OPERATING CONDITIONS. Exposure to higher than recom-
mended voltages for extended periods of time could affect device reliabitity.
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MCM4116B

DC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature range unless otherwise noted.}
RECOMMENDED OPERATING CONDITIONS )

Parameter Symbol Min Typ Max Unit Notes
Supply Voltage . ’ Vbp 10.8 12.0 13.2 Vdc 1
Vee 45 5.0 55 Vdc 1,2
Vss' 0 0 0 Vdc 1
VBB -45 -5.0 -5.5 Vdc 1
Logic 1 Voltage, RAS, CAS, WRITE ViHc 24 - 7.0 Vdc 1
Logic 1 Voltage, all inputs except .Fﬁs-, C—AS_, WRITE . VIH 24 - 7.0 Vdc 1
Logic 0 Voltage, all inputs - : ViL ~1.0 - 0.8 Vdc 1
DC CHARACTERISTICS (Vpp =12V £10%, Voc =50 V £10%, Vgg = -5.0 V £10%, Vgg =0 V, T4 =0 to 70°C.)
Characteristic Symbol Min Max Units Notes
Average Vpp Power Supply Current ) pD1 - 35 mA 4
Ve Power Supply Current icc - - mA 5
Average Vg Power Supply: Current 1BB1,3 - 200 LA
Standby Vgg Power Supply'Current - 1gg2 — 100 HA
Standby Vpp Power Supply Current IpD2 - 1.5 mA 6
Average VDD‘ Power Supply Current during 'pD3 - 27 mA’ 4
;‘monlv';1¢’ycles
Input Leakage Cutrent (any input) (L) - 10 HA
Output Leakage Current 1o{L) - 10 HA 6.7
Output Logic 1 Voltage @ lg,t = -5 mA VOH 24 - Vdc 2
Output Logic 0 Voltage @ lgyy =4.2 mA VoL = 0.4 Vdc
NOTES:

1. Ali voltages referenced to Vgg. Vgg must be applied before and removed after other suppiy voltages.

2. Output voitage will swing from Vgg to V¢ under open circuit conditions. For purposes of maintaining data in power-down mode, Vcc
may be reduced to Vgg without affecting refresh operations. Vo {min) specification is not guarariteed in this mode.

. Several cycies are reqvuired after power-up before proper device operation is achieved. Any 8 cycles which perform refresh are adequate.

. Current is proportional to cycle rate; maximum current is measured at the fastest cycle rate.

lcc depends upon output loading. Thivcc supply is connected to the output buffer only.

Output is disabled {open-circuit) when CAS is at a logic 1.

OV < Vgy<+565V. 18,

. Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C = v

[ N

BLOCK DIAGRAM

R i «——— VDD
WRITE ‘—j: ) rite - vce
Clocks +—— VSS
Clock v
RAS ¢ Generator { BB
' No. 1 )
— Data in
Data N
Multiplexed tn (Din)
Clock Buffer
Generator
Clock Inhibit Data Data Out
Generator Latch Out (Dout)
cas No. 2 | Release Buffer
- Dummy Cells
A ————————— ;
A5 E Memory Array 1.0f2
Mux 1 Data
—————
Ad Address Row 128 Bus
A3 ——————————# Input Decoder R_°"" 128 — Sense — Refresh Amps Select
Buffers 1:128 Lines _ _ § Data
A2 ——————————— 7) '
' In/Out
Al —— —— : Memory Array
—
A0 Dummy Cells
h [.__ 64-Column _ _ |
Select Lines

Mux Column Decoders
Switch E 1-0f-64
[ :
AQ
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MCM4116B

AC OPERATING CONDITIONS AND CHARACTERISTICS (See Notes 3, 9, 14)
(Read, Write, and Read-Modify-Write Cycles)
RECOMMENDED AC OPERATING CONDITIONS
(Vpp =12V £10%, Voe = 5.0 V 10%, Vgg = -5.0 V £10%, Vgg = 0V, T4 = 0 to 70°C.)

MCM4116B-15| MCM41168-20| MCM4116B-25 | MCM41168-30
Parameter Symbol Min Max Min Max Min Max Min Max Units | Notes
Random Read or Write Cycle Time tRC 375 - 375 - 410 - 480 - ns
Read Write Cycle Time tRWC 375 - 375 - 515 - 660 - ns
Access Time from Row Address Strobe tRAC - 150 - 200 — 250 - 300 ns 10,12
Access Time from Column Address Strobe tCAC - 100 - 135 - 165 - 200 ns 11,12
Output Buffer and Turn-off Delay tOFF 0 50 0 50 o] 60 0 60 ns 17
Row Address Strobe Precharge Time tRP 100 - 120 - 150 - 180 - ns
Row Address Strobe Pulse Width tRAS 150 | 10,000 200 |10,000| 250 [10,000| 300 |10,000| ns
Column Address Strobe Pulse Width tCAS 100 [10,000| 135 | 10,000| 165 10,000 200 [10,000 ns
Row to Column Strobe Lead Time tRCD 20 50 25 65 35 85 60 | 100 ns 13
Row Address Setup Time tASR 0 - o - 0 - 0 - ns
Row Address Hold Time tRAH 20 - 25 - 35 - 60 - ns
Column Address Setup Time tASC -10 - -10 — -10 - -10 - ns
Column Address Hold Time tCAH 45 - 55 - 75 - 100 - ns
Column Address Hold Time AR 95 - 120 - 160 - 200 - ns
Referenced to RAS
Transition Time {Rise and Fall) T 3.0 35 3.0 50 3.0 50 3.0 50 ns 14
Read Command Setup Time tRCS 0 - 0 - o} - 0 - ns
Read Command Hold Time TRCH 0 - 0 - 0 - 0 - ns
Write Command Hold Time WCH 45 - 55 - 75 - 100 - ns
Write Command Hold Time tWCR 95 - 120 - 160 - 200 - ns
Referenced to RAS
Write Command Pulse Width twp 45 - 55 - 75 - 100 - ns
Write Command to Row Strobe Lead Time tRWL 60 - 80 - 100 - 180 - ns
Write Command to Column Strobe tcWL 60 - 80 - 100 - 180 - ns
Lead Time
Data in Setup Time DS 0 - 0 - 0 - ¢ — ns 15
Data in Hold Time tpH 45 - 55 - 75 - 100 = ns 15
Data in Hold Time Referenced to RAS tpHr | 95 - 120 - 160 - 200 -~ ns
Column to Row Strobe Precharge Time ICRP -20 — -20 - -20 — -20 - ns
RAS Hold Time tRsH | 100 - 135 - 165 - 200 - ns
Refresh Period tRFSH — 20 — 2.0 - 2.0 - 2.0 ms
WRITE Command Setup Time twes -20 = -20 - -20 — -20 - ns
CAS to WRITE Delay tewp | 70 - 95 — 125 — 180 - ns 16
RAS 10 WRITE Delay trRwp | 120 - 160 - 210 — 280 - ns 16
CAS Precharge Time (Page mode cycle only} tcp 60 - 80 - . 100 - 100 - ns
Page Mode Cycle Time tpC 170 - 225 — 275 - 325 - ns
CAS Hold Time tCSH 150 - 200 - 250 - 300 - ns
Parameter " Symbol Typ Max Units Notes
NOTES: (continued) Input Capacitance (A0-A5), Din (Y] 40 5.0 pF 9
9. AC measurements assume tT = 5.0 ns. Input Capacitance RAS, CAS, WRITE Ci2 8.0 10 pF 9
10. Assumes that tRep + tT < tRCD (Max). [ Qutput Capacitance (Dgyg) Co 5.0 7.0 pF 7.9

11. Assumes that tygp + tT = tReD (max).

12. Measured with a load circuit equivalent to 2 TTL loads and 100 pF.

13. Operation within the trcp (max) limit ensures that tgac (max) can be met. tRcp (max) is specified as a reference point only; if ‘RCD
is greater than the specified trcp (max) limit, then access time is controlled exclusively by tcAC-

14. Viyc (min) or Vi (min) and V| (max) are reference levels for measuring t:mmg of input signals. Also, transistion times are measured
between V| Hc or ViH and V.

15. These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed write or read-modify-
write cycles.

16. twcs., tcwD and tRwp are not restrictive operating parameters. They are included in the data sheet as electrical characteristics only: if
tWes = twces (min), the cycle is an early write cycle and the data out pin will remain open circuit (high impedance) throughout the
entire cycle; If towp > towp (Min) and trwp > tRWp (Min), the cycle is a read-write cycle and the data out will contain data read from
the selected cell; If neither of the above sets of conditions is satisfied the condition of the data out (at access time) is indeterminate.

17. Assumes that tcgp > 50 ns.
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MCM4116B

READ CYCLE TIMING
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MCM4116B

READ-WRITE/READ-MODIFY-WRITE CYCLE
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PAGE MODE READ CYCLE
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MCM4116B BIT ADDRESS MAP
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DRAM

@ MOTOROLA

MCM4517

16,384-BIT DYNAMIC RAM

The MCM4517 is a 16,384-bit, high-speed, dynamic Random-Access
Memory. Organized as 16,384 one-bit words and fabricated using
HMOS "high-performance, N-channe!, silicon-gate technology. This
new breed of 5-volt only dynamic RAM combines high performance

with low cost and improved reliability.

By multiplexing row- and column-address inputs, the MCM4517 re-

quires only seven address lines and permits packaging in standard 16-pin
dual-in-line packages. Complete address decoding is done on chip with
address latches incorporated. Data out is controiled by CAS allowing
for greater system flexibility.

All inputs and outputs, including clocks, are fully TTL compatible.

The MCM4517 incorporates a one-transistor cell design and dynamic
storage techniques.

® Organized as 16,384 Words of 1 Bit
@ Single +5 Volt Operation
® Fast 100 ns Operation
® Low Power Dissipation:
170 mW Maximum (Active)
14 mW Maximum (Standby)

® Maximum Access Time

MCM4517-10 — 100 ns

MCM4617-12 — 120 ns

MCM4517-15 — 150 ns

MCM4517-20 — 200 ns
Three-State Data Output
Internal Latches for Address and Data input
Early-Write Common /O Output Capability
64K Compatible 128-cycle, 2 ms Refresh
RAS-only Refresh Mode
CAS Controlled Output
Upward Pin Compatibility from the 16K RAM {MCM4116) to the 64K
RAM (MCM6664)
® Aliows Undershoot Vi min= -2 V
©® Hidden RAS Only Refresh Capability

MOS

(N-CHANNEL, SILICON-GATE)

16,384-BIT
DYNAMIC RAM

P SUFFIX
PLASTIC PACKAGE
CASE 648

BLOCK DIAGRAM

Column Voo
AQ— e «—vgs
Al ., se
3 64x 128 Cell | Amp
Ae Memory Array| €
m-»z p— Y eyl 5
ne>ls Uatoh ToT 128 Row| § 3 —
A5 (Row) Decoder 1 & § Catch OBut';:url a
LUR o 64%128 Cell | 5 (Column) utte
Memory Array| —
RAS CAS
RRS|  ciock e clock Write Data
Generator Generator [P Enable Input =
Buffer Buffer

o sli
O

PIN ASSIGNMENT

PIN NAMES

...Address Input
....Data In
..Data Out
..Read/Write Input

or

0-A6.

|El,O

RAS ....Row Address Strobe
CAS ..Column Address Strobe
VCCmooirieiiieeiiiecc Power (+5 V)
Vgs... Ground

This device contains circuitry to protect the in-
puts against damage due to high static voltages
or electric fields; however, it is advised that nor-
mal precautions be taken to avoid application of
any voltage higher than maximum rated voltages
to this high-impedance circuit.
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MCM4517

ABSOLUTE MAXIMUM RATINGS (See Note) FIGURE 1 — OUTPUT LOAD

Rating Symbol Value Unit 5V
Voltage on Any Pin Relative to Vgg Vin. Vout -2t +7 Vdce 860 @
Operating Temperature Range - TA Oto +70 °C
Storage Temperature Range Tstg -651t0 +150 [ °C Q
Power Dissipation Pp 1.0 W
Data Out Current . lout 50 mA 100 oF*
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extended
periods of time could affect device reliability. *Includes Jig Capacitance —
DC OPERATING CONDITIONS AND CHARACTERISTICS
{Full Operating Voltage and Temperature Range Unless Otherwise Noted.)
RECOMMENDED DC OPERATING CONDITIONS
Parameter Symboi | Min | Typ | Max | Unit | Notes
Supply Voltage xgg 465 5(')0 565 v 1
Logic 1 Voltage, All Inputs ViH 2.4 - Vee+| v 1
Logic O Voltage, All Inputs ViL ~20( — 0.8 v 1
DC CHARACTERISTICS
Characteristics Symbol | Min | Typ Max | Units { Notes
Ve Supply Current (Standby) icet — 18 25 mA 5
V¢e Supply Current (Operating)
4617-10, trc= —
451712, t:g=§3g ecz | 2| 3 3; mA | 4
4517-15, tgc =320 - 18 2
4517-20, tgc =350 = 16 23
Ve Supply Current (RAS-Only Cycle)
4517-10, trc= -
1712, o770 cca | 2l Lo | ™A 4
4517-16, tgc =320 . - 1" 19
4517-20, tgc =350 -1 10 18
Ve Standby Current (Standby, Output Enable) {CAS at V|, RAS at V|u) Icca - 2 5 mA
Ve Supply Current {Page Mode Cycle Only)
4517-10, trc =235 - 17 23
45617-12, tgc=270 lccs - 15 21 mA
45617-15, tgc =320 - 13 18
4517-20, tRc =350 —[10.] 18
Input Leakage Current (Any Input) (Vgg=Vip=Vce) b — — 10 pA
Output Leakage Current (0= Vg,1<5.5) (CAS at Logic 1) ow | - = 10 pA
Output Logic 1 Voltage@lgyt= —4 mA VOH 24 ) — - \
Qutput Logic 0 Voltage@loyt=4 mA VoL = — 0.4 \
AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full Operating Voltage and Temperature Range Unless Otherwise Noted)
(See Notes 2, 3, 9, 14 and Figure 1)
Paramater | MCM4517-10]MCMA4517-1JMCM4517-15]MCMAa517-20) Unit] Notes
i Min} Max | Min| Max | Min | Max | Min | Max
Random Read or Write Cycle Time tRC 23] - 27104 — | 320}| — 360 — ns | 8,9
Read-Modify-Write Cycle Time tRwWC | 285 — 1320 — ] 410| — 440 — ns | 889
Access Time from Row Address Strobe tRAC -1 00¢{ - | 120 - 180 | — | 200 | ns |10, 12
Access Time from Column Address Strobe tcac ) — | % | — | 86} ~ | 80t ~ | 120 | ns|,12
Output Buifer and Turn-Off Delay tOFF 0 45 0} .5 0 60 0 70 | ns| 18
Row Address Strobe Precharge Time tRP 10| - 120 — 136 | — 150 | - ns
Row Address Strobe Pulse Width tRAS | 115 10000] 140 | 10000 175 |10000| 200 { 10000{ ns | 19
Column Address Strobe Pulse Width tCAS 55 {10000} 65 | 10000{ 95 |10000; 120 | 10000} ns 19
Row to Column Strobe Lead Time tRCD 26| 4 | 25| 55 25 70 { 30| 8 ns 13
Row Address Setup Time TASR 0 — 0 - 0 - 0 = ns
Row Address Hold Time tRAH 15 — 15 — 20 | — 25 - ns
Column Address Setup Time tASC 0 - 0 - 0 — 0 - ns
Column Address Hold Time tcan | 5] — 1] — [ 20 - f{2] -|ns
Column Address Hold Time Referenced to RAS tAR 60 - 70 - 90 - 140 - ns
Transition Time (Rise and Fall} T 3 50 3 50 3 50 3 50 ns 6

211




MCM4517

AC OPERATING CONDITIONS AND CHARACTERISTICS (Continued)

Parameter Symbol MCM4517-10 MCM4517 -12]MCM4517-15 MC.M4517-20 Unit | Notes
Min | Max | Min | Max | Min | Max | Min | Max :
Read Command Setup Time tRCS 0 — 0 - 0 - 0 - ns
Read Command Hold Time tRCH 0 - 0 — 0 - 0 — |ns | 14
Read Command Hold Time Referenced to RAS tRRH 20 - 25 - 35 - 40 — ns 14
Write Command Hold Time tWcH | 26 - 30 — 45 — 60 - ns
Write Command Hold Time Referenced to RAS twcr | 70 — 85 - |ns | — 140 — ns
Write Command Pulse Width WP 25 - 30 - 50 ~ | B0 - ns
Write Command to Row Strobe Lead Time tRWL 60 — 65 — 110 — 110 - ns
Write Command to Column Strobe Lead Time tcwL | 45 - 50 — [ 100] - 100 | — ns
Data in Setup Time DS 0 - 0 - 0 - 0 - ns 15
Data in Hold Time tDH 25 — 30 - 45 - 60 — ns 16
Data in Hold Time Referenced to RAS 1DHR 70 — 85 — M5 — 140 — ns
Column to Row Strobe Precharge Time {CRP 0 — 0 — 0 — 0 — ns
TRAS Hold Time tgsH | 70 | — | 8 [ — [108{ — [120]| — | ns
Refresh Period tRFSH — 2.0 — 2.0 — 2.0 — 20 | ms
Write Command Setup Time tWCS 0 — 0 - 0 — 0 — ns 16
| CAS 1o WRITE Delay ‘ . tewD | 56 | — | 85 | - | 80| - [100] — |[ns | 16
AAS to WRITE Delay . tRwD { 100 | — (120 | — [ 180 — | 160| — [ ns | 16
TAS Hold Time tcsH | 100} — [ 120 — |66 — |20} — ns
CAS Precharge, Non Page Mode tCPN 50 — 55 — 70 — 90 — ns
RMW Cycle RAS Pulse Width tRRW | 135 |10000] 160 [10000] 195 | 10000f 220 {10000 | ns
RMW Cycle CAS Pulse Width tcRW | 95 [10000] 110 [10000] 130 | 10000| 140 110000 ] ns
Page Mode Cycle Time tpC 126 | — 145 | — 190 — 12601 — ns
Page Mode Cycle Time (Read-Modify-Write) PcMm 176 — | 200 ] — 1280} — | 360 — ns
CAS Precharge Time (Page Mode Cycle Only) tcp 60| — ] 70| - ]8]| - ]185] - |ns
RAS Pulse Width (Page Mode Cycle Only) trpm | 115 ]10000| 140 |10000] 175 | 10000f 235 [ 10000 | ns
CAPACITANCE {f=1.0 MHz, Tp=25°C, Vcc= +5 V. Periodically sampled rather than 100% tested.)
Parameter Symbol | Typ | Max | Units | Notes
Input Capacitance (AQ-A6), Dj, Ci 40 | 60| pF 7
Input Capacitance RAS, CAS, WRITE Ci2 50 | 7.0 | pF 7
NOTES:
1. All voltages referenced to Vgs.
2. Vi min and V) max are reference levels for measuring timing of input signals. Transition times are measured between V| and V||..
3. Aninitial pause of 100 ps.is required after power-up followed by any 8 RAS cycles before proper device operation guaranteed.
4. Current is a function of cycle rate and output loading; maximum current is measured at the fastest cycle rate with the output open.
6. Output is disabled (open-circuit) and RAS and CAS are both at a logic 1.
6. The transition time specification applies for.all input signals. In addition to meeting the transition rate specification, all input sig-

nals must transmit between V|4 and Vi (or between V| and V|H) in a monotonic manner.

Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C=15/AV

8. The specifications for tr¢ (min), and trw¢ (min) are used only to indicate cycle time at which proper operation over the full tem-
perature range (0°C< T =<70°C} is assured.

9. AC measurements assume t7=>5.0 ns.

10. Assumes that trcp=tRCD (Max}

11. Assumes that t(RcDZ tRCD (Max)

12.  Measured with a current load equivalent to 2 TTL loads (+200 A, —4 mA) and 100 pF (VoH =20V, VoL=0.8 V).

13. Operation within the trcp-{max) limit ensures that tRAC (max) can be met. trcp (max) is specified as a reference point only; if
tRCD is greater than the specified tgcp (max) limit, then access time is controlled exclusively by tCAC.

14. Either tRRH or tRCH must be satisfied for a read cycle.

16. These parameters are referenced to CAS leading edge in random write cycies and to WRITE leading edge in delayed write or read-
modify-write cycles.

16. tw(Cs. tcwD. and tRwD are not restrictive operating parameters. They are included in the data sheet as electrical characteri-
istics only: if tycg2twcs (min), the cycle is an early write cycle and the data out pin will remain open circuit (high impedance)
throughout the entire cycle; if towp = tewp (min) and tgwp = tRWD (min), the cycle is a read-write cycle and the data out will
contain data read from the selected cell; if neither of the above sets of conditions is satisfied, the condition of the data out (at
access time) is indeterminate.

17. Addresses, da(a-imd WRITE are don’t care. Data-out depends on the state of CAS. If TAS remains low, the previous output
will remain valid. CAS is allowed to make an active to inactive transition during the RAS-only refresh cycle. When CAS is brought
high, the output will assume a high-impedance state.

18. toff {max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.

19. For read and write cycles only.

~
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MCM4517

READ CYCLE TIMING
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MCM4517

RAS-ONLY REFRESH CYCLE
(Data-In and Write are Don't Care, CAS is HIGH)
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MCM4517

PAGE MODE READ CYCLE
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PAGE MODE READ-MODIFY-WRITE CYCLE
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tASR| € | - FASC -»1 l€—1ASC
y VIHFro Col 1 Col
Addresses ViL - Add 4 Add X Ad
T ) A B
tRWD—————3] E I-I—IRCS
mcs—»l l—tcWD~3 twp <-tcwo—>1 —>-tWP »-tWP
"y
o Vin- \§ ——
W 7
V|L'__J S ﬁ q N/
— DH [€—+—1DH l&—tDH
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Vv 4‘.
D tH- Data In Data In ‘
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t———RAC ——> OFF—!  |e— OFF—3» [ OFF—3»| |
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@' MOTOROLA MCM6665A

MOS

64K BIT DYNAMIC RAM (N-CHANNEL, SILICON-GATE)
The MCMB665A is a 65,536 bit, high-speed, dynamic Random-
Access Memory. Organized as 65,536 one-bit words-and fabricated. 65,536-BIT
using HMOS high-performance N-channel silicon-gate technology, this DYNAMIC RANDOM ACCESS
new breed of 5-volt only dynamic RAM combines high performance MEMORY

with low cost and improved reliapility.

By multiplexing row- and column-address inputs, the MCME665A
requires only eight address lines and permits packaging in standard
16-pin dual-in-line packages. Complete address decoding is done on
chip with address latches incorporated.. Data out is controlled by CAS
allowing for greater system flexibility.

All inputs and outputs, including clocks, are fully TTL compatible.
The MCMB6665A incorporates a one-transistor cell design and dynamic
storage techniques.
® Organized as 65,636 Words of 1 Bit
Single +5 V Operation (+ 10%)

Full Power Supply Range Capabilities
Maximum Access Time

MCMB665A-15= 160 ns

MCMB665A-20 = 200 ns
Low Power Dissipation

302.5 mW Maximum {Active) (MCME665A-15)

22 mW Maximum (Standby)
Three-State Data Output PIN ASSIGNMENT
internal Latches for Address and Data Input .
Early-Write Common 1/0 Capability
16K Compatible 128-Cycle, 2 ms Refresh
RAS-only Refresh Mode
CAS Controlled Output
Upward Pin Compatible from the 16K RAM (MCM4116, MCM4517)
Fast Page Mode Cycle Time
Low Soft Error Rate <0.1% per 1000 Hours (See Soft Error Testing)

P SUFFIX
PLASTIC PACKAGE
CASE 648

BLOCK DIAGRAM - Vee PIN NAMES
-V
: — Ss AO-A7 - . ~ .. Address Input
Precharg D..........................Datain
Clock Memory 5 Memory _ Q. ... .Data Out
A0-> § Array 3 Array 2 W....... .......Read/Write Input
% & § RAS ..., S Row Address Strobe
AT = = Row Decoder g Row Decoder < [ RAS CAS .......:.Column Address Strobe
A -] E _g g < CAS vVee - .. Power (+5V)
@ Memory &} Memory & Vgg ......................Ground
A3 > £ Array Array «»] 2 |« Write, W
3 ©
3 o
: le> 5 EEFRTET
Ad ) % Memory Memory :é < REFRESH*
9 & e} N . . Lo
A5 g Array '§ Array ﬁc)» [<- Data In, D This device contains circuitry to protect the
g . ! . .
o 8 < inputs against damage due to high static
A8 > g Row Decoder % Row Decoder E P Output voltages or electric fields; however, it is
N 2 § o Data, Q advised that normal precautions be taken to
A7 <C Memory = Memory = : avoid application of any voltage higher than
Precharge) Array © Array maximum rated voltages to this high-
Clock impedance circuit.

* Refresh Function Available on MCM6664A
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MCM6665A

ABSOLUTE MAXIMUM RATINGS (See Note) FIGURE 1 — OUTPUT LOAD
Rating Symbol Value Unit 5V
Voltage on Any Pin Relative to Vgg .
{except Vo) Vin. Vout —2t0 +7 \ 970Q
Voltage on Ve Supply Relative to Vgg Vee —-11t0 +7 \Y a
Operating Temperature Range Ta 0to +70 °C
Storage Temperature Range Tstg —65to +160 °C
Power Dissipation D 0 W 100 pF* Sk
Data Out Current lout 50 mA . I 9

NOTE: Permanent device“damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operation should be restricted to RECOMMENDED OPERATING -

CONDITIONS. Exposure to higher than recommended voltages for extended periods
of time could affect device reliability.

*Includes Jig Capacitance

DC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temparature range unless otherwise noted.)

RECOMMENDED OPERATING CONDITIONS

) Parameter Symbol | Min | Typ Max Unit. | Notes
Supply Voltage Veo 45 | 5.0 5.5 \% 1
' ves | 0 [ o 0 v 1

Logic 1 Voltage, All inputs ViH 2.4 - | Vee+1] V 1.
Logic 0 Voltage, All inputs Vi |-10°| — 0.8 \ 1

*The device will withstand undershoots to the — 2 volt level with a maximum pulse width of 20 ns at the — 1.5 volt level. This is penodmally
sampled rather than 100% tested.

DC CHARACTERISTICS

Characteristic Symbol | Min | Max | Units | Notes
V¢ Power Supply Current (Standby) lcc - 4.0 | mA 5
Ve Power Supply Current
6665A-15, tre =270 ns lcct - | 5| mA 4
6665A-20, trc =330 ns — | 50
Ve Power Supply Current During RAS only Refresh Cycles
6665A-15, tRc =270 ns cca |- — |46 [ma ] 4
6665A-20, trc =330 ns - 40
Ve Power Supply Current During Page Mode Cycle for tgas = 10 usec
6665A-15, tpc=trp =145 ns Icca — | 40 | mA 4
6665A-20, tpc=trp =200 ns - 35
Input Leakage Current (Vgg=<Vin=Vcc) [IT8) — 10 | pA -
Output Leakage Current (CAS at logic 1, Vgg <Vout=Veg) loiw | - 10 | gA —
Output Logic 1 Voltage @ lgyt= —4 mA VOH 24| - \ -
Output Logic 0 Voltage @ lgyt= 4 mA . VoL - 0.4 \ -
CAPACITANCE (f=1.0 MHz, Tpo=25°C, Vcc=5 V Periodically Sampled Rather Than 100% Testedi
Parameter Symbol | Typ | Max | Unit | Notes
input Capacitance (A0-A7), D ' Cp 3 5 | pF 7
Input Capacitance RAS, CAS, WRITE Cp | 6 8 | pF 7
Output Capacitance (Q), (CAS = V| to disable output) Co 5 7 pF 7
NOTES: 1. All voltages referenced to Vgg. )
2. V|H min and V|| max are reference levels for measuring timing of input signals. Transition times are measured between V| and
Vv
3. Alr:—mmal pause of 100 us is required after power-up followed by any 8 AAS cycles befc e proper device operation is guaranteed
4. Current is a function of cycle rate and output loading; maximum current is measured at the fastest cycle rate with the output
open. .
5. RAS and CAS are both at a logic 1.
6. The transition time specification applies for all input signals. In addition to meeting the transition rate specification, all input
signals must transit between V| and V) {or between V|| and V|p) in a monotonic manner. At
7. Capacnance measured with a Boonton Meter or effective capacitance calculated from the equation: C= E
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MCM6665A

AC OPERATING CONDITIONS AND CHARACTERISTICS (Read. Write, and Read-Modity-Write Cycles)
(Full Operating Voltage and Temperature Range Uniess Otherwise Noted; See Notes 2, 3, 6, and Figure 1)

6665A-15 | 6665A-20

Parameter Symbol | Min | Max | Min | Max |Units| Notes
Random Read or Write Cycle Time tRC 270 - 330 — ns | 89
Read Write Cycle Time tRwWC [ 280 | — |33 | — ns | 89
Access Time from Row Address Strobe tRAC - 150 | — [ 200 | ns |10, 12
Access Time from Column Address Strobe tcAC - 75 — 100 | ns |11,12
Output Buffer and Turn-Off Delay tOFF 0 30 0 40 ns 18
Row Address Strobe Precharge Time Rp 100 | — 120 — ns —
Row Address Strobe Pulse Width tRAS | 150 {10000 | 200 {10000 | ns —
Column Address Strobe Pulse Width tCAS 75 |10000 | 100 }10000 | ns —
Row to Column Strobe Lead Time tRCD 30 | 75 | 30 {100 | ns 13
Row Address Setup Time tASR 0 - 0 — ns -
Row Address Hold Time tRAH 20 - 25 - ns -
Column Address Setup Time - tASC 0 — 0 — ns —
Column Address Hold Time tCAH 35 - 45 - ns -
Column Address Hold Time Referenced to RAS AR 95 — 120 | -~ ns 17
Transition Time (Rise and Fall) tT 3 50 3 50 ns
Read Command Setup Time tRCS 0 — 0 - ns -
Read Command Hold Time tRCH 0 — 0 - ns 14
Read Command Hold Time Referenced to RAS tRRH 0 — 0 - ns 14
Write Command Hold Time twcH | 35 — 45 — ns —
Write Command Hold Time Referenced to RAS tWCR 95 - 120 ~ ns 17
Write Command Pulse Width twp 35 — 45 — ns —
Write Command to Row Strobe Lead Time tRWL 45 - 56 - ns -
Write Command to Column Strobe Lead Time tCWL 45 - 55 — ns -
Data in Setup Time DS 0 - 0 - ns 15
Data in Hold Time DH 35 - 45 — ns 15
Data in Hold Time Referenced to RAS tDHR 95 — |120 | — ns 17
Column to Row Strobe Precharge Time tcgp |—-10}) - |j—10| — ns —
RAS Hold Time t1RSH 75 — 100 ] — ns —
Refresh Period tRESH | — 20 ] - |20 | ms -
WRITE Command Setup Time . ] twes |[=10] — [-10) — ns 18
CAS to WRITE Delay . 1ICWD | 45 - 55 - ns 16
RAS to WRITE Delay tRwD {120 | — | 185 | — ns 16
CAS Hold Time tcsH | 150 | — 1200 ] — ns -
CAS Precharge Time (Page Mode Cycle Only) tcp 60 — 80 — ns -
Page Mode Cycle Time tpc 145 — | 200 - ns -

8. The specifications for tgc (min), and trw (min} are used only to indicate cycle time at which proper operation over the full
temperature range (0°C=<Ta <70°C) is assured.
9. AC measurements tT=5.0 ns.

10. Assumes that tgcp<trcp {max).

11. Assumes that tRcp=trcD (max).

12. Measured with a current load equivalent to 2 TTL (-200 A, +4 mA) loads and 100 pF with the data output trip points set at
VoH=2.0Vand Vo =0.8 V.

13. Operation within the tRCD (max) limit ensures that tRAC (max) can be met. tRep (max) is specified as a reference point only; if
tRCD is greater than the specified tgcplmax) limit, then access time is controlled exclusively by tcaC-

14. Either tRRrH or tgCcH must be satisfied for a read cycle.

15. These parameters are referenced to-CAS leading edge in random write cycles and to WRITE leading edge in delayed write or read-
modify-write cycles.

16. tw(S. tcwD and tRwp are not restrictive operating parameters. They are included in the data sheet as electrical characteristics
only; if twcs=twcs (min), the cycle is an early write cycle and the data out pin will remain open circuit (high impedance)
throughout the entire.cycle; if towp =tcwp (min) and tRywD 2 tRwD (min), the cycle is read-write cycle and the data out will
contain data read from the selected cell; if neither of the above sets of condmons is satisfied, the condition of the data out (at ac-
cess time) is indeterminate.

17. tAR Min = tAR = tRCD *+ ICAH
IDHR Min = tDHR = tRCD + 'DH
tWCR Min < tWCR = tRCD + WCH

18. toff (max) defines the time at which the output achieves the open circuit condition and is not referenced to output voltage levels.
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MCM6665A

READ CYCLE TIMING

RC »|
| [ IRAS >
AR ——————>
. Vi le————— ———\
RAS H j ?
ViL — - p
- ICSH » | e RP—3|
l€&——IRCD 3 tRSH St 2P
< (CAS——————
RS ViH— \ CAS (
= NS £/
'RAH
IASR <—>ItAsc—>4 € jeiCAH
Addresses VIH = Row Column B
L= Address Address 7{
<-1RRH->'
IRCS 1€ > IRCH )
—_ VIH— 7]
w VL —
l————ICAC—————
RAC > -A [&1OFF
VOH—
7 Valid
Q (Data Out) VoL _ High Z { ate
WRITE CYCLE TIMING
RC >
»l tRAS =N
— X |
RAS M . &(———lAR—-—) z R
ViL — - B
< REH~——————F | tRP——]
< 'CSH >

€——1RCD ® tCAS > . l€—1CRP

ViH— _
CAS IH X ﬂt \

ViL — \

tRAH
tASR | |3 iaSC - < tCAH

ViH — Row =3 Column )W
Addresses

viL— Address ] | Address J_

N tewL -

WCS e e W CH ™
TR XXRXKXRX
W

ViL— X
< RWL
|
. Vi —
D(DatalIn} H
ViL—

Vo
Q{(Data Out} VoL —
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MCM6665A

PAGE MODE READ CYCLE

IRAS »
— ViH— b
RAS \4——— AR —>
Vi — '\F P
le——— 'CSH —> ) je———1RSH ——— 3| RP
< pc >
le— (RCD— [ ICASH [€ICPI € CAS le—LCAS le— 1CRP —»|
Vi — _\\ L_)K
CRS N /|
ViL— = 7
—»| (& tgaH| > jetcaH — '(—‘CAH l€—1CAH
IASR |~ [taSC | e - [€¢-tasc ASCo] -
) ViH— Row Col 'Y = Col Col
Addresses Add Add],) Add ] Add
!
(CAC [€e—> Iq—chc —I:—ICAc—ﬂ
nE IRAC — —» |[€&—ICFF OFF > [« 0oFF
VOH— '
Q (Data Out} HiZ { {
VoL — 3 . b
—>1 «—tRCS
chs—>| | —-H'(—’RCH R |<-—1RCH
; \r
L 000 A i TR
v .
ViL—
PAGE MODE WRITE CYCLE
-« RAS >
e ViH=— 3
RAS \<—fAR——> \
Vi — r\ b
€—1CSH [ €— RSH-—] |1 RP
tpC —
[ €&— (RCD—1—3 {CAS = tcp «—>»+ [CRP
o ViH— \ Zf- w(—ICAg——) e tcAs >
ViL— /
—b» € tRAH [ [ tcaH b fe—tcaH ke tcaH
tASR—>] |~ —» [&tasC TASC ] ASC—] -
rdgrese le—K>< Row Col @@g Cof Col K><>/\<><>o<
resses
Add Add Add Add
ViL— . N\
tWCH > WCHT€E—>» YWCH >
3 tCwL tewL e - 1CW L T—3> .
T XX, EXX TR, KXIXXX
ViL—
e VP I WP 3| ‘\‘DS—H |*thP-)
WCR 1DH ] [€——— RWL —]
DS 4] | 1DH > DS le— = (DH—
ViH— "
oo, IO )OO b XXX
ViL—
l—— DHR ————]
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MCM6665A

Addresses, VIH™ -
AOAE vy —

RAS-ONLY REFRESH CYCLE
(Data-in and Write are Don’t Care, CAS is HIGH)

{RP 3
ViH— \4——————-— RAS—————>
ViL— K. 2

RC

1R A H—]
tASR

>

Row Address

\

le—— t1gp ——|

READ-WRITE/READ-MODIFY-WRITE CYCLE

(XXX KK X KKK XKL

a TRWC 2]
Vip = Bl RAS >
AT IH~ |——————IAR
RAS N\ '_’—"I
V- 4
a3 L - RSH - tRP
-« 1 CSH 3
l€—— tRCD > tCAS > € LCRPI
w ‘ %
TAS \
Vi~ \ /
tASR
tRAH
ASCI] € [€!CAHI
< VIH- Row 4~ Column X><><>
Aadresses ViL“mdd@SS Address Kxxxxx X ><>< XXX >< \/ X >< x
l RWD ] tCWL —|
weste] |« {CWD > tRWL—
AR (OO
W
ViL=
twp > |0FF
tcac—
Q (Data Oun/OH™ High Z Vaid
VoL~ L Data
g tRAC

ViH ~
ViL —

D (Data In}
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MCM6665A

TYPICAL CHARACTERISTICS

FIGURE 2 — RAS ACCESS TIME versus SUPPLY VOLTAGE

L T T
g {1.0-tRAC@®VCC =5 V.»T_AA=25 C)
= il
E
2 N \\
S ~
=10 < Ta=70°C
£ — A B |
2 - \
2 09 ~ Ta=25°C
S [~ 4
g TA=0°C
%08
4 45 5 55 6
VCC, SUPPLY VOLTAGE (VOLTS)
FIGURE 4 — RAS ACCESS TIME versus
AMBIENT TEMPERATURE
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FIGURE 6 — RAS, W INPUT LEVEL versus SUPPLY VOLTAGE
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FIGURE 3 — CAS ACCESS TIME versus SUPPLY VOLTAGE
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FIGURE 6 — CAS ACCESS TIME versus
. AMBIENT TEMPERATURE
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FIGURE 7 — CAS‘WINPUT‘ LEVEL versus SUPPLY VOLTAGE
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MCM6665A

1gC1, ACTIVE SUPPLY CURRENT (mA) IcC1, ACTIVE SUPPLY CURRENT (mA)

icc1, ACTIVE SUPPLY CURRENT {mA)

TYPICAL CHARACTERISTICS (continued)

FIGURE 8 — Icct1 SUPPLY CURRENT versus CYCLE RATE
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FIGURE 10 — Icc1 SUPPLY CURRENT
versus SUPPLY VOLTAGE .
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FIGURE 12 — Icc1 SUPPLY CURRENT
versus AMBIENT TEMPERATURE (min RAS)
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FIGURE 9 — Icct SUPPLY CURRENT
versus SUPPLY VOLTAGE
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FIGURE 11 — Icc1 SUPPLY CURRENT
versus AMBIENT TEMPERATURE (min tRp)
50 T T
ch=‘5.5 V, tRP=120 ns
T tRe
= | 290 ns
g
33
=
= 500 ns |
]
< 20
g 000 ns
510 -
=
0
0 20 40 60 80

TA. AMBIENT TEMPERATURE (°C}

FIGURE 13 — Icc2 SUPPLY- CURRENT versus SUPPLY VOLTAGE
4

4.5 5
VCC. SUPPLY VOLTAGE (VOLTS)



MCM6665A

TYPICAL CHARACTERISTICS (continued)

FIGURE 14 — Icco STANDBY CURRENT
versus AMBIENT TEMPERATURE
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FIGURE 16 — ADDRESS INPUT LEVEL versus SUPPLY VOLTAGE
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SOFT ERROR TESTING

The storage cell depletion regions as well as the sense
amplifier and its associated bit lines are susceptible to charge
collection of electrons from an alpha “hit.”” However, the
susceptibility of these vulnerable regions varies. Depleted
storage cells are vulnerable at all times, whereas the sense
amplifiers and associated bit lines are susceptible only during
the small portion of the memory cycle just prior to sensing.
Hence, an increase in the frequency of dynamic RAM access
will cause a corresponding increase in the soft error rate.

To take this memory access dependency into account, the
total soft error rate profile includes a cycle time component.
The soft error rate due to bit line hits at the system’s memory
cycle rate is added to the soft error rate due to Storage cell
hits which are not frequency dependent. Figure 18 illustrates
the impact that frequency of -access has on the
MCMB6664A/MCMB665A overall soft error rate.

Under normal operating conditions, the die will be expos-
ed to radiation levels of less than 0.01 alpha/cm2/hr. Ac-
celerated soft error testing data is generated from at least
three high-intensity sources having an Alpha Flux Density
range of 1x 105 to 6x 105 (alpha/cm2hr) placed over un-
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FIGURE 15 — Icc3 SUPPLY CURRENT versus CYCLE RATE
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FIGURE 17 — DATA INPUT LEVEL versus SUPPLY VOLTAGE
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coated die. Figure 19 shows the soft error rate for a given
alpha flux density at a cycle rate of 100 kHz. The accelerated
data of Figures 18 and 19 project that the soft error rate for
package level radiation will be less than 0.1% /1000 hours.

SYSTEM LIFE OPERATING TEST CONDITIONS

Cycle time: 1 microsecond -for read, write and refresh

- cycles

2) Refresh Rate: 1 millisecond

3) Voltage: 5.0 V' .

4). Temperature: 30° C +2° C (ambient temperature inside
enclosure} .

5) Elevation: Approximately 620 feet above mean sea level

6) Data Patterns: Write thé entire memory space sequential-

ly with all ““1"'s and then perform continuous sequential
reads for 6 hours. Next, write the entire memory space
with all “0"'s sequentially and then perform continuous
sequentia! reads for 6 hours. Next, go back to the all “1"'s
pattern and repeat the sequences all over again.
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FIGURE 18 — ACCELERATED SOFT ERROR . FIGURE 19 — SOFT ERROR RATE versus
versus CYCLE TIME ALPHA FLUX DENSITY
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FIGURE 24 — FUNCTIONAL BLOCK DIAGRAM
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DEVICE INITIALIZATION
Since the 64K dynamic RAM is a single supply 5 V only
device, the need for power supply sequencing is no longer
required as was the case in older generation dynamic RAMs.
On power-up an initial pause of 100 microseconds is required
for the internal substrate generator pump to establish the
correct bias voltage. This is to be followed by a minimum of
eight active cycles of the row address strobe (clock) to
initialize the various dynamic nodes internal to the device.
During an extended inactive state of the device (greater than
2 ms with device powered up) the wake up seqguence (8
active cycles) will be necessary to assure proper device
operation. See Figures 25, 26 for power on characteristics of
the RAM for two conditions (clocks active, clocks inactive).
The row' address strobe is the primary ‘‘clock’ that
activates the device and maintains the data when the RAM is
-in the standby mode. This is the main feature that distin-
quishes it as a dynamic RAM as opposed to a static RAM. A
dynamic RAM is placed in a low power standby mode when
the device receives a positive-going row address strobe. The
variation in the power dissipation of a dynamic RAM from
the active to the standby state is an order of magnitude or
more for NMOS devices. This feature is used to its fullest ad-
vantage with -high density mainframe memory systems,
where only a very small percentage of the devices are in the
active mode at any one time and the rest of the devices are in
the standby mode. Thus, large memory systems can be
assembled that dissipate very low power per bit compared to
a system where all devices are active continuously.

ADDRESSING THE RAM

The eight address pins on the device are time multiplexed
with two separate 8-bit address fields that are strobed at the
beginning of the memory cycle by two clocks (active
negative) called the row address strobe and the column

address strobe. A total of sixteen address bits will decode
one of the 65,536 cell locations in the device. The column
address strobe follows the row address strobe by a specified
minimum and maximum time called “trcD.” which is the
row to column strobe delay. This time interval is also referred
to as the multiplex window which gives flexibility to a system
designer to set up his external addresses into the RAM
These conditions have to be met for normal read or write
cycles. This initial portion of the cycle accomplishes the nor-
mal addressing of the device. There are, however, two other
variations in addressing the 64K RAM: one is called the page
mode cycle (described later) where an 8-bit column address
field is presented on the input pins and latched by the CAS
clock, and the other is the RAS only refresh cycle (described
later) where a 7-bit row address field is presented on the in-
put pins and latched by the RAS clock. In the latter case, the
most significant bit on Row Address A7 (pin 9] is not re-
quired for refresh. See bit address map for the topology of
the cells and their address selection.

NORMAL READ CYCLE

A read cycle is referred to as normal read cycle to differen-
tiate if from a page-mode-read cycle, a read-while-write
cycle, and read-modify-write cycle which are covered in a
later section.

The memory read cycle begins with the row addresses
valid and the RAS clock transitioning from V|H to the V)i
level. The CAS clock must also make a transition from V| to
the V| level at the specified tRCp timing limits when the
column addresses are latched. Both the RAS and TAS
clocks trigger a sequence of events which are controlled by
several delayed internal clocks. Also, these clocks are linked
in such a manner that the access time of the device is in-
dependent of the address multiplex window. The only
stipulation is that the CAS clock must be active before or at

CURRENT WAVEFORMS

FIGURE 25 — SUPPLY CURRENT versus SUPPLY
VOLTAGE DURING POWER UP, RAS, CAS=V¢c

vVee

0.5 us/Div Time (ps)
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FIGURE 26 — SUPPLY CURRENT versus SUPPLY
VOLTAGE DURING POWER UP, RAS, CAS =Vgg

vee

Ilcc

0.5 us/Div Time (us)
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the tRcp maximum specification for an access (data valid)
from the RAS clock edge to be guaranteed (tgac). If the
tRCD maximum condition is not met, - the access (tCAC)
from the CAS clock active transition will determine read ac-
cess time. The external CAS signal is ignored until an inter-
nal RAS signal is available, as noted in the functional block
diagram, Figure 24. This gating feature on the CAS clock will
allow the external CAS signal to become active as soon as
the row address hold time {tg AH) specification has been met
and defines the tRcp minimum specification. The time dif-
ference between trcp minimum and tRCp maximum can be
used to absorb skew delays in switching the address bus
from row to column addresses and in generating the CAS
clock.

Once the clocks have become active, they must stay active
for the minimum (tRAS) period for the RAS clock and the
minimum (tcag) period for the CAS clock. The RAS clock
must stay inactive for the minimum (tgp) time. The former is
for the completion of the cycle in progress, and the latter is
for the device internal circuitry to be precharged for the next
active cycle.

Data out is not latched and is valid as long as the CAS
clock is active; the output will switch to the three-state mode
when the CAS clock goes inactive. The CAS clock can re-
main active for a maximum of 10 ns (tcRp) into the next
cycle. To perform a read cycle, the write (W) input must be
held at the V|1 level from the time the CAS clock makes its
active transition (tRcs) to the time when it transitions into
the inactive (tRcH) mode.

WRITE CYCLE

A write cycle is similar to a read cycle except that the Write
(W) clock must go active (V| level) at or before the CAS
clock goes active at a minimum tyCs time. If the above
condition is met, then the cycle in progress is referred to as a
early write cycle. In an early write cycle, the write clock and
the data in is referenced to the active transition of the CAS
clock edge. There are two important parameters with respect
to the write cycle:-the column strobe to write lead time
{tcwL) and the row strobe to write lead time (trw/[ ). These
define the minimum time that RAS and CAS clocks need to
be active after the write operation has started (W clock at
Vi level).

It is also possible to perform a late write cycle. For this
cycle the write clock is activated after the CAS goes low
which is beyond tyycs minimum time. Thus the parameters
tCWL and tRywL must be satisifed before terminating this
cycle. The difference between an early write cycle and a late
write cycle is that in a late write cycle the write (W) clock can
occur much later in time with respect to the active transition
of the CAS clock. This time could be as long as 10
microseconds — [tRWL + tRp + 2Tyl

At the start of a write cycle, the data out is in a three-state
condition and remains inactive throughout the cycle. The
data out remains three-state because the active transition
of the write (W) clock prevents the CAS clock from enabling
the data-out buffers as noted in Functional Block Diagram.
The three-state condition (high impedance) of the Data Out
Pin during a write cycle can be effectively utilized in a system
that has a common input/output bus. The only stipulation is
that the system use only early write mode operations for all
write cycles to avoid bus contention.
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READ-MODIFY-WRITE AND READ-WHILE-WRITE CYCLES

As the name implies, both a read and a write cycle is ac-
complished at a selected bit during a single access. The read-
modify-write cycle is similar to the late write cycle discussed
above.

For the read-modify-write cycle a normal read cycle is in-
itiated with the write (W) clock at the V| level until the read
data occurs at the device access time (tRaC). At this time
the write (W) clock is asserted. The data in is setup and held
with respect to the active edge of the write clock. The cycle
described assumes a zero modify time between read and
write.

Another variation of the read-modify-write cycle is the
read-while-write cycle. For this cycle, the following
parameters (tRWD. tcwD! play an important role. A read-
while-write cycle starts as a normal read cycle with the write
(W) clock being asserted at minimum tRwD or minimum
tcwpD time, depending upon the application. This results in
starting a write operation to the selected cell even before
data out occurs. The minimum specification on tryp and
tCWD assures that data out does occur. In this case, the
data in is set up with respect to write (W) clock active edge.

PAGE-MODE CYCLES

Page mode operation allows faster successive data opera-
tions &t the 256 column locations. Page access (tCAC) i
typically half the regular RAS clock access (tRac) on the
Motorola 64K dynamic RAM. Page mode operation consists
of holding the RAS clock active while cycling the CAS clock
to access the column locations determined by the 8-bit
column address field. There are two controliing factors that
limit the access to all 256 column locations in-one RAS clock
active operation.~These are the refresh interval of the device
(2 ms/128=15.6 microseconds) and the maximum active
time specification for the RAS clock (10 microseconds).
Since 10 microseconds is the smaller value, the maximum
specification of the RAS clock on time is the limiting factor
of the number of sequential page accesses possible. Ten
microseconds will provide approximately (10 micro-
seconds/ page mode cycle time) 50 successive page accesses
for every row address selected before the RAS clock is reset.

The page cycle is always initiated with a row address being
provided and latched by the RAS clock, followed by the
column address and CAS clock. From the timing illustrated,
the initial cycle'is a normal read or write cycle, that has been
previously described, followed by the shorter CAS AS cycles
(tpc}. The CAS cycle time (tpc) consists of the TAS clock
active time (tCAS), and CAS clock precharge time (tcp) and
two transitions. In addition to read and write cycles, a read-
modify-write cycle can also be performed in a page mode
operation. For a read-modify-write or read-while-write type
cycle, the conditions normal to that mode of operation will
apply in the page mode also. The page mode cycles il-
lustrated show a series of sequential reads separated by a
series of sequential writes. This is just one mode of opera-
tion. In practice, any combination of read, write and read-
modify-write cycles can be performed to suit a particular
application.

REFRESH CYCLES

The dynamic RAM design is based on capacitor charge
storage for each bit in the array. This charge will tend to
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degrade with time and temperature. Therefore, to retain the
correct information, the bits need to be refreshed at least
once every 2 ms. This is accomplished by sequentially
cycling through the 128 row address locations every 2 ms, or
at least one row every 15.6 microseconds. A normal read or
write operation to the RAM will serve to refresh all the bits
(256} associated with that particular row decoded.

RAS Only Refresh — When the memory component is in
standby the RAS only refresh_scheme is employed. This
refresh method performs a RAS only cycle on all 128 row
addresses every 2 ms. The row addresses are latched in with
the RAS clock, and the associated internal row locations are
refreshed. As the heading implies, the CAS clock is not re-
quired and should be inactive or at a Vi level to conserve
power.

PIN ASSIGNMENT COMPARISON

MCM4116

MCM4517

MCMB632A

N/C

PIN VARIATIONS

PIN NUMBER MCM4116 MCM4517 MCM6632A MCMB6663A MCM6664A MCM6665A
1 Vggl-5V) N/C REFRESH N/C REFRESH N/C
8 Vppl+12 V) vVee vee vee vee vee
9 Veel+5 V) N/C A7 A7 A7 A7
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MCM®6665A BIT ADDRESS MAP

Pin 8
Row Address A7 A6 A5 A4 A3 A2 A1 AQ
Column Address A7 AB AS A4 A3 A2 Al AD Column Addresses
Row Hex Dec A7 A6 A3 A4 A5 A2 A0 Al
FE 254 1 1 11 1 1 10
FFOo266 1 1 1.1 1 1 1 1
FC 22 1 1 1 1 1 1 0 0
FOO263°1 1 1 1 1 1 0 1
FA 250 1 1 1 1 1 0 1 0
.21 1 1 1 1 1 0 1 1
8 248 1 1 1 1 1 .0 0 0
FQ 249 1 1 1 1 1 0 0 1
.
o 192 1 1 0 0 0 0 0 0
Cl 198 1 1 9 0 0 0 0 1
BF 191 1 0 1 1 1 1 1 1
BE 190 1 0 1t 1 1 1 1 0
.
8 131 1.0 0 0 0 0 1 1
» 82 130 1 0 0 0 0 0 1 0
# 8 129 1 0 0 0 0 0 0 1
£ 8 1286 1 0 0 O 0 O 0 0
2 7E 126 0 1 1 1 1 1 1 0
< Fo127 0 R T R B
< 7€ 124 0 1 1 1 01 1 0
3 .
.
.
2 66 0 1 0 0 0 0 1 0
48 6 0 1 0 0 0 0 1 1
0 6 0 1 0 0 0 0 0 O
4 65 0 1 0 0 0 0 -0 1
3F 6 0 0 1 1 1 1 1 1
3 62 0 0 1 1 1 i .1
3D 6 € 0 1 1 1
v e-358 .
S o So oo .
.
4 4 0 0 0 0 0O 1 0 0
_ 3 3 0 Q 0 0 0 0 1 1
[ragrs §§§§ 2 2 0 0 0 0 0 0 1 0
=3 o0 1 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0
x
K g 5 885838858
828 R eseessssmonusan—o
£
2 2o~ o - co~-~-oco~-~o0
3
g?-—»— -~ o--—0O0~-~00
- - — O-~m-m—~00O0O
“(”-" — —FO0O 000 CO0OO
2’_’_ — OO0 O0OOOOO
2*" — OOODOOOOO
g‘_’_ — - [RoNeoNeoNoNoNoNoNo]
©
CDZ.—-— I o COO0OCOOOO0O
£ ?

Data Stored=Din ® Agx ® A1y

Column Row Data

,Adgaess Adg(r)ess Stored
0 o} True
0 oo Inverted
1 0 Inverted
1 1 True
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MCM6665B

Advance Information

64K BIT DYNAMIC RAM

The MCM6665B is a 65,536-bit, high-speed, dynamic Random-
Access Memory. It is organized as 65,536 one-bit words and fabricated
using HMOS high-performance N-channel silicon-gate technology, and
is a yield-enhanced version of our popular MCM6665A, featuring a
smaller die size and redundancy. As with any new mask set revision to a
Dynamic RAM, it is recommended that the system performance be
reevaluated using the new memory.

By multiplexing row- and column-address inputs, the MCM66658
requires only eight address lines and permits packaging in standard
16-pin dual-in-line packages. Complete address decoding is done on
chip with address latches incorporated. Data out is controlled by CAS
allowing for greater system flexibility.

All inputs and outputs, including clocks, are fully TTL compatible.
The MCM®665B incorporates a one-transistor cell design and dynamic
storage techniques.

® Organized as 65,5636 Words of 1 Bit
® Single +5 V Operation {+10%)
® Maximum Access Time

MCM6665BP15= 150 ns
MCM66658P20 =200 ns

® Low Power Dissipation
302.5 mW Maximum (Active) (MCM66658-15)
22 mW Maximum (Standby)
® Three-State Data Output
® Internal Latches for Address and Data Input
® Early-Write Common 1/0 Capability
16K Compatible 128-Cycle, 2 ms Refresh
RAS-only Refresh Mode
CAS Controlled Output
Upward Pin Compatible from the 16K RAM (MCM4116, MCM4517)
Fast Page Mode Cycle Time

MOS

(N-CHANNEL, SILICON-GATE)

65,536-BIT
DYNAMIC RANDOM ACCESS
MEMORY

P SUFFIX
PLASTIC PACKAGE
CASE 648

BLOCK DIAGRAM -« Ve
- Vgg
Precharge]
Clock Memory 5 Memory _
A 2 Array 3 Array [
2 2 <
a o S le BAS
At > = Row Decoder E Row Decoder < R
A = 2 £ e CRS
» Memory O Memory 2
A3 > 2 Array Array «»] 2 | wWrie, W
.2 @
o > ——
A4 = (\i Memory Memory .*C: [ REFRESH
3 8 A s
s> 5 Aray 2 v O le DataIn, D
) 3 =2
A>3 Row Decoder | & | Row Decoder E b output
g g g Data, Q
A7 < Memory 2 Memory =
Prechargel Array © Array
Clock

*Refresh Function. Available on MCM6664B

PIN ASSIGNMENT

vss

CAS

Q

AB

A3

A4

A5

A7

PIN NAMES

AO-A7 . ... Address Input
D RN ...Dataln
Q .......DataOut
W.. ... ... ...Read/Write Input
RAS . ....Row Address Strobe
CAS ... ... .. Column Address Strobe
VG -Power (+5V)
V&S . ..ovoiaieioi.......Ground

This device contains circuitry to protect the
inputs against damage due to high static
voltages or electric fields; however, it is
advised that normal precautions be taken to
avoid application of any voltage higher than
maximum rated voltages to this high-
impedance circuit.

This document contains information on a new product. Specifications and information herein

are subject to change without notice.
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ABSOLUTE MAXIMUM RATINGS (See Note) FIGURE 1 — OUTPUT LOAD
Rating Symbol Value Unit 5V
Voltage on Any Pin Relative to Vgg
{except Vo) Vin. Vout -2t +7 \4 970Q
Voltage on V¢ Supply Relative to Vgg Vee —1to +7 \
Operating Temperature Range Ta 0to +70 °C e
Storage Temperature Range Tstg —65 to +150 °C
Power Dissipation Pp 1.0 W 100 pF* S12ke
Data Out Current lout 50 mA I 1

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operation should be restricted to RECOMMENDED OPERATING =
CONDITIONS. Exposure to higher than recommended voltages for extended periods

of time could affect device reliability. Includes Jig Capacitance

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol [ Min | Typ Max Unit | Notes
Supply Voitage vee 45 150 55 A 1
Vgs 0 0 0 4 1
Logic 1 Voltage, All Inputs ) ViH 24 — Vee+ 1 \ 1
Logic 0 Voitage, All Inputs Vi |=1.0"] - 0.8 \ 1

*The device will withstand undershoots to the — 2 volt level with a maximum pulse width of 20 ns at the ~ 1.5 volt level. This is periodically
sampled rather than 100% tested.

DC CHARACTERISTICS

Characteristic Symbol | Min | Max | Units | Notes

Ve Power Supply Current (Standby) icc2 — 4.0 | mA 5
Ve Power Supply Current

6665B-15, tgc =270 ns Icet = 55 | mA 4

6665B-20, tgc =330 ns -~ 50
V¢ Power Supply Current During RAS only Refresh Cycles

6665B-15, trc =270 ns . lces - 45 mA 4

6665B-20, tRc =330 ns - 40
Ve Power Supply Current During Page Mode Cycle for tgas = 10 psec .

6665B-15, tpc=trp=145ns i Icca - 40 mA 4

6665B-20, tpc = trp = 200 ns ~ | s
Input Leakage Current (Vgg<Vijn<Vcc) T8} - 10 | A -
Output Leakage Current (CAS at logic 1, Vg5 = Vour<Vee) o - |10 | uA -
Output Logic 1 Voltage @ lpyt= —4 mA VoH 24 | —- \ —
Output Logic 0 Voitage @ lout= 4 mA . VoL - 0.4 A -
CAPACITANCE (f=1.0 MHz, TA=26°C, Voc=5 V Periodically Sampled Rather Than 100% Tested) )

Parameter Symbol | Typ | Max | Unit | Notes

Input Capacitance (A0-A7), D Ciq 3 5 pF 7
Input Capacitance RAS, CAS, WRITE Cp | 6 8 pF 7
Output Capacitance (Q), (CAS'=Vy to disable output) Co 5 7 pF 7

NOTES: 1. All voltages referenced to Vgs.

2. Vi min and Vy_ max are reference levels for measuring timing of input signals. Transmon times are measured between Vi and

ViL.
. An initial pause of 100 s is required after power-up followed by an 8 RAS cycles before proper device operation is guaranteed.
. Currentis a function of cycle rate and output loading; maximum current is measured at the faster cycle rate with the output open.
. RAS and CAS are both at a logic 1.
. The transition time specification applies for all input signals. In addition to meeting the transition rate specification, all input S|gna|s
must transmit between Vi and Vi (or between V||_and Vjy) in a monotonic manner. At

7. Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C= v

o oTh W
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AC OPERATING CONDITIONS AND CHARACTERISTICS (Read, Write, and Read-Modity-Write Cycles)
{Full Operating Voltage and Temperature Range Unless Gtherwise Noted; See Notes 2, 3, 6, and Figure 1)’

6665B-15 | 6665B-20

Parameter Symbol | Min | Max | Min | Max |Units| Notes
Random-Read or Write Cycle Time . ) 1. e [220] = [30] - [ns | 839
Read Write Cycle Time i tgwe | 280 [ - [345 ] ~ [ ns | 89
Access Time from Row Address Strobe ‘RAC - 1% | — 200 | ns | 10,12
Access Time from Column Address Strobe {CAC ~ 75 - 100 ['ns | 11,12
Output Buffer and Turn-Off Delay tOFF 0 30 [ 40 ns 18
Row Address Strobe Precharge Time tRp 100 — 120 — ns —
Row Address Strobe Pulse Width tRAS | 150 [10000 [ 200 {10000 | ns -
Column Address Strobe Pulse Width | tcas | 75 10000 100 {10000 | ns -
Row to Column Strobe Lead Time tRCD 30 | 75 35 [ 100 | ns 13
Row Address Setup Time tASR 0 - 0 - ns -
Row Address Hold Time tRAH 20 - 25 - ns -
Column Address Setup Time ’ tAsc | O - 0 - |ns -
Column Address Hold Time “Jwcan | 3] - |45 | - | ns
Column Address Hold Time Referenced to RAS tAR 95 - 120 | - ns 17
Transition Time (Rise and Fall) . tT. 3 50 3 50 ns
Read Command Setup Time RCS G - 0 - ns -
Read Command Hold Time ) tRCH 0 - 0 - ns 14
Read Command Hold Time Referenced to RAS tRRH 0 — 0 — ns 14
Write Command Hold Time ) tweH | 35 - 45 - ns -
Write Command Hold Tjme Referenced to RAS Ttwer | 95 | -~ [120] - | ns 17 -
Write Command Pulse Width tWwp 35 - 45 - ns -~
Write Command to Row Strobe Lead Time TRWL 45 - 55 - ns —
Write Command to Column StrobeLead Time : tcwl | 45 - 55 - ns -
Data in Setup Time DS 0 — 0 — ns 15
Data in Hold Time ) 1DH 35 — 45 — ns 15
Data in Hold Time Referenced to RAS {DHR 95 - 1201 — | ns 17
Column to Row. Strobe Precharge Time tcgp | =10 = |-=10] — ns -
RAS Hold Time tRSH 7% | - 100 - ns -
Refresh Period . tRFSH - 2.0 — 20 | ms —
WRITE Command Setup Tlme twes | =10 - =104 = ns 16
CAS to WRITE Delay : : tewp | 45 — 55 — ns 16
RAS to WRITE Delay tRwp | 120 | - 155 1 - ns 16
CAS Hold Time tcsH | 180 | — 200 | — ns -
CAS Precharge Time (Page Mode Cycle Only) tcp 60 - 80 - ns -
Page Mode Cycle Time - : : tpC 145 | — 200 | - ns -

8.
9',
10.
.
12.
13.

14.
16,

16.

The specifications for 1RC (min), and tgwc (min) are used only to indicate cycle time at which proper opéranon over the full

temperature range (0°C<TA <70°C) is assured.

AC measurements t7=56.0 ns.

Assumes that tRCcp <tRCD {max)

Assumes that tgcp = trcpD {max).

Measured with a current load equivalent to 2 TTL (—200 uA, +4 mA) loads and 100 pF with the data output trip points set at
VoH=2.0V and Vo =0.8V.

Operation within the tRCD (max) limit ensures that tRAC {max) can be met. tRcp (max) is specified as a reference point only; if
tRCD is greater than the specified tycpimax) limit, then access time is controlled exclusively by tCAC.

Either tRRH Or.tRCH must be satisfied for a read cycle.

These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed write or read-

modify-write cycles.

WCS. tCwD and tgwp are not restrlctlve operating parameters. They are included in the data sheet as electrical characterlstlcs
only; if twes=twes (minl, the cycle is an early write cycle and the data out pin will remain open circuit (high impedance)
throughout the entire cycle; if towp = tcwp (min) and tRwp 2 trwp (min), the cycle is read-write cycle and the data out will
contain data read from the selected cell; if neither of the above sets of conditions is satisfied, the condition of the data out (at ac-
cess time) is indeterminate. -

. ‘AH min < tAR = tRCD + tCAH

IDHR Min = IDHR = 'RCD + 'DH
WCR min < tWCR = tRCD *+ 'WCH

. toff (max) defines the time at which the output achieves the open circuit condition and is not referenced tc output voltage levels.

2:34




MCM6665B

READ CYCLE TIMING

RC >
‘RAC R
AR >
— ViH— N ———  \
RAS
Vig — & 7?
ICSH » | le——!RP——n
je———IRCD - (RSH [—CR P—3t
< {CAS————
CAS ViH— \ he (
Vip— \ .
tRAH
ASR <—>‘ IASC [ [€ICAH>
Addresses VIH — Row i Column R
Vi — Address Address
[ tRRH
IRCS = ! IRCH
— ViH — ]
W ViL—
| —————CAC———f
a3 tRAC : o —)-4 l—1OFF
‘ VOoH— 2 Valid
D il HighZ
Q (Data Ou VoL — igl 2! Data
WRITE CYCLE TIMING
RC: >
- [ RAS > I
TAS Vik — le—————tAg—————> I
v N
iL— -
IRSH > |le— tRP——
1ICSH >
[€———-!RCD e ICAS > € CRP—»
Vig — -
[or:3 IH \ }f-
ViL— N X 2
tRAH
tASR | [€>»tASC [ < tCAH
v — Address | Address 4
€ tcwi
WS [ € W CH
ViL —
- tRWL
l€—WCR —>|
<—DH
0Datalm  HT v‘v‘v‘v‘v‘v‘v“v‘v’v‘v’v‘v‘v‘v‘
viL — JAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA
VOH—

Q (Data Out) VoL —

High Z:
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MCM6665B

PAGE MODE READ CYCLE

< IRAS >

ViH— p
x<—IAR-—-—>

X
i

ViL— r\‘
lg——— 'CSH > j——— IRSH ————3»] tRP
et tpC
le— RCO—>|<tcasm»| tetcra] |e—tcas ke 1CAS le— (CRP —»
J— ViH— zr——} —
CAS , x /
ViL—
—»  le=tRAH | [€tcaH ! l(—t(jAH e—CAH I
tASR- jet— ftasca] e~ | - [-tAsC asC>] -

ViH— Row Col Col Col
Addresses Add Add} Y Add Add

|
ACAC > l(-—‘CAC |:—ICAC—>
tRAC —3 —» [&—10FF LOFF 1> e toFF
VOH—
Q (Data Outl : HiZ g {
voL— - . B
€—1RCS

Ich—»I l— > IRCLH N —HI-—IRCH
T XXX L RXXXK

PAGE MODE WRITE CYCLE

- RAS >
Ve R
RAS \*—lm—» Z
ViL— - »\ A
l€&—1CSH » j€— (RSH 3] Rp
tpC >
CAS

[—tRCD—— ICAS—3| |&—t1iCP <>} ICRP
=== VIH— \ | ' Z \<—ICAs—> /N ‘*%4—@5—»
ViL=— = \ . /|
~» [ 1RAH | - [€CAH > je—1CAH lee-tlCAH
tASR -~ - [€ASC tASC | jet- ASC— |-

ViH— Row Col Col "Tol 7Y
Add'esses\/lL _ Add Add Add \ Add \ A
WCH ’ tvvcr*-l-t——» ' . wCH

fe—1CW L3

«—{CWL > tcwi >
— ViH—
0000 RN, XXX,
ViL— 2l N
€ IWP 3 TWP 3} t e
v . . DS — ot
WCR 1DH -3 f—— IRWL —»}
DS 4 1DH—> DS - DH—>]

le— 1DHR ——— ]

ViH— :
Valid Valid Vald
I
D(Dafa n\)/IL m Data @ . Data m Data M}
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RAS-ONLY REFRESH CYCLE
(Data-in and Write are Don’t Care, CAS is HIGH)

RC
{RP

—_— — t
AAS ViH \‘ RAS
ViL—

Y
~,
S
>

€—— tRp ——3»{

rE——R A H—

-)1 TASR

Vi — i
Addresses, m Row Address
AO-A6 v —

READ-WRITE/READ-MODIFY-WRITE CYCLE

tRWC — >
v -« —RAS \
— I X | AR >
RAS N | [ N
ViL=
< | tRSH [€— tRP—
< — tcsH »
<—— 'RCD < ICAS > [ € {CRP|
— ViH-
AN /| / k
tASR P .
tRAH
< >‘ASC>1 €« |€tcaH>
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FIGURE 2 — FUNCTIONAL BLOCK DIAGRAM
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DEVICE INITIALIZATION

Since the 64K dynamic RAM is a single supply 5 V only
device, the need for power supply sequencing is no fonger
required as was the case in older generation dynamic RAMs.
On power-up an initial pause of 100 microseconds is required
for the internal substrate generator pump to establish the
correct bias voltage. This is to be followed by a minimum of
eight active cycles of the row address strobe (clock} to
initialize the various dynamic nodes internal to the device.
During an extended inactive state of the device (greater than
2 ms with device powered up) the wake up sequence (8
active cycles) will be necessary to assure proper device
operation.

The row address strobe is the primary “clock” that
activates the device and maintains the data when the RAM is
in the standby mode. This is the main feature that distin-
quishes it as a dynamic RAM as opposed to a static RAM. A
dynamic RAM is placed in a low power standby mode when
the device receives a positive-going row address strobe. The
variation in the power dissipation of a dynamic RAM from
the active to the standby state is an order of magnitude or
more for NMOS devices. This feature is used to its fullest ad-
vantage with high density mainframe memory systems,
where only a very small percentage of the devices are in the
active mode at any one time and the rest of the devices arein
the standby mode. Thus, large memory systems can be
assembled that dissipate very low power per bit compared to
a system where all devices are active continuously.

ADDRESSING THE RAM

The eight address pins on the device are time multiplexed
with two separate 8-bit address fields that are strobed at the
beginning of the memory cycle by two clocks (active
negative) called the row address strobe and the column
address strobe. A total of sixteen address bits will decode
one of the 65,536 cell locations in the device. The column
address strobe follows the row address strobe by a specified
minimum and maximum time called ““tRcD." which is the
row to column strobe delay. This time interval is also referred
to as the multiplex window which gives flexibility to a system
designer to set up his external addresses into the RAM.
These conditions have to be met for normal read or write
cycles. This initial portion of the cycle accomplishes the nor-
mal addressing of the device. There are, however, two other
variations in addressing the 64K RAM: one is called the page
mode cycle (described later) where an 8-bit column address
field is presented on the input pins and latched by the CAS
clock, and the other is the RAS only refresh cycle (described
later) where a 7-bit row address field is presented on the in-
put pins and latched by the RAS clock. In the latter case, the
most significant bit on Row Address A7 (pin 9) is not re-
quired for refresh. See bit address map for the topology of
the cells and their address selection.

NORMAL READ CYCLE

A read cycle is referred to as normal read cycle to differen-
tiate if from a page-mode-read cycle, a read-while-write
cycle, and read-modify-write cycle which are covered in a
later section.

The memory read cycle begins with the row addresses
valid and the RAS clock transitioning from ViH to the V|_
level. The CAS clock must also make a transition from Vi to
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the V| level at the specified tgcD timing limits when the
column addresses are latched. Both “the RAS and TAS
clocks trigger a sequence of evénts which are controlled by
several delayed internal clocks. Also, these clocks are linked
in such a manner that the access time of the device is in-
dependent of the addréss multiplex window. The only
stipulation is that the CAS clock must be active before or at
the tRcp maximum specification for an access (data valid)
from the RAS clock edge to be guaranteed (tgaC). If the
tRCD maximum condition is not met, the access (tCcAC)
from the CAS clock active transition will determine read ac-
cess time. The external CAS signal is ignored until an inter-
nal RAS signal is available, as noted in the functional block
diagram, Figure 2. This gating feature on the CAS clock will
allow the external CAS signal to become active as soon as
the row address hold time (1R AH) specification has been met
and defines the tgcp minimum specification. The time dif-
ference between tgcp minimum and tgCp mMaximum can be
used to-absorb skew delays in switching the address_bus
from row to column addresses and in generating the CAS
clock. .

Once the clocks have become active, they must stay active
for the minimum (tgAS) period for the RAS clock and the
minimum (tcag) period for the CAS clock. The RAS clock
must stay inactive for the minimum (tgp} time. The former is
for the completion of the cycle in progress, and the latter is
for the device internal circuitry to be precharged for the next
active cycle. .

Data out is not latched and is valid as long as the CAS
clock is-active; the output will switch to the three-state mode
when the CAS clock goes inactive. The CAS clock can re-
main active for a maximum of 10 ns {tcRp! into the next
cycle. To perform a read cycle, the write (W) input must be
held at the V|H level from the time the CAS clock makes its
active transition (tRCS) to the time when it transitions into
the inactive (trCcH) mode.

WRITE CYCLE

A write cycle is similar to a read cycle except that the Write
(W) clock must go active (V| level) at or before the CAS
clock goes active at a minimum twCs time. If the above
condition is met, then the cycle in progress is referred to asa
early write cycle. In an early write cycle, the write clock and
the data in is referenced to the active transition of the CAS
clock edge. There are two important parameters with respect
to the write cycle: the column strobe to write lead time
(tcwL) and the row strobe to eri_t_e lead time (tgw). These
define the minimum time that RAS and CAS clocks need to
be active after the write operation has started (W clock at
VL level).

It is also possible to perform a late write cycle. For this
cycle the write clock is activated after the CAS goes low
which is beyond tywcg minimum time. Thus the parameters
tcWL and tRwL must be satisifed before terminating this
cycle. The difference between an early write cycle and a late
write cycle is that in a late write cycle the write (W) clock can
occur much later in time with respect to the active transition
of the CAS clock. This time could be as long as 10
microseconds — [tRwWL + tRP + 2Tl

At the start of a write cycle, the data out is in a three-state
condition and remains inactive throughout the cycle. The
data out remains three-state because the active transition.
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of the write (W) clock prevents the CAS clock from enabling
the data-out buffers as noted in Functional Block Diagram.
The three-state condition (high impedance) of the Data Out
Pin during a write cycle can be effectively utilized in a system
that has a common input/ output bus. The only stipulation is
that the system use only early write mode operations for all
write cycles to avoid bus contention.

READ-MODIFY-WRITE AND READ-WHILE-WRITE CYLES

As the name implies, both a read and a write cycle is ac-
complished at a selected bit during a single access. The read-
modify-write cycle is similar-to the late write cycle discussed
above. .

For the read-modify-write cycle a normal read cycle is in-
itiated with the write (W) clock at the V|1 level until the read
data occurs at the device access time (tRac). At this time
the write (W) clock is asserted. The data in is setup and held
with respect to the active edge of the write clock. The cycle
described assumes a zero modify time between read and
write.

Another variation of the read-modify-write cyclé is the
read-while-write . cycle. For this cycle, the foliowing
parameters (tRwD. tcwpD? play an important role. A read-
while-write cycle starts as a normal read cycle with the write
(W) clock being asserted at minimum tRwD: or minimun
tcwpD time, depending upon the application. This results in
starting a write operation to the selected cell even before
data out occurs. The minimum specification on trwp and
tCWD assures that data out does occur. In this case, the

data'in is set up with respect to write (W) clock active edge.

PAGE-MODE CYCLES

Page mode operation allows faster successive data opera-
tions at the 256 column locations. Page access (tCAC) is
typically half the regular RAS clock access (tRaC) on the
Motorola 64K dynamic RAM. Page mode operation consists
of holding the RAS clock active while cycling the TAS clock
to access' the column locations determined by the 8-bit
column address field. There are two controlling factors that
limit the access to all 266 column locations in one RAS clock
active operation. These are the refresh interval of the device
(2 ms/128=15.6 microseconds) and the maximum active
time specification for the RAS clock (10 microseconds).
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Since 10 microseconds is the smaller value, the maximum
specification of the RAS clock on time is the limiting factor
of the number of sequential page accesses possible. Ten
microseconds will provide approximately (10 micro-
seconds/ page mode cycle time) 50 successive page accesses
for every row address selected before the RAS clock is reset.

The page cycle is always initiated with a row address being
provided and latched by the RAS clock, followed by the
column address and CAS clock. From the timing illustrated,
the initial cycle is a normal read or write cycle, that has been
previously described, followed by the shorter CAS cycles
{tpc). The CAS cycle time (tpc) consists of the CAS clock
active time (tcAs), and CAS clock precharge time (tcp) and
two transitions. In addition to read and write cycles, a read-
modify-write cycle can also be performed in a page mode
operation. For a read-modify-write or read-while-write type
cycle, the conditions normal to that mode of operation will
apply in the page mode also. The page mode cycles il-
lustrated show a series of sequential reads separated by a
series of sequential writes. This is just one mode of opera-
tion. In practice, any combination of read, write and read-
modify-write cycles can be performed to suit a particular
application.

REFRESH CYCLES

The dynamic RAM design is based on capacitor charge
storage for each bit in the array. This charge will tend to
degrade with time and temperature. Therefore, to retain the
correct information, the bits need to be refreshed at least
once every 2 ms. This is accomplished by.sequentially
cycling through the 128 row address locations every 2 ms, or
at least one row every 156.6 microseconds. A normal read or
write operation to the RAM will serve to refresh all the bits
(256) associated with that particular row decoded.

mOnly Refresh — When the memory component is in
standby the RAS only refresh scheme is employed. This
refresh’ method performs a RAS only cycle on all 128 row
addresses every 2 ms. The row addresses are latched in with
the RAS clock, and the associated internal row locations are
refreshed. As the heading implies, the CAS clock is not re-
quired and should be inactive or at a V|H level to conserve
power. .
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PIN ASSIGNMENT COMPARISON

MCM4116 MCM4517

PIN VARIATIONS

PIN NUMBER MCM4116 MCM4517 MCM6664A | - MCM6665B
1 VBg({-5 VI N/C REFRESH N/C
8 Vppl+12 V) Ve vece vee
9 Veel+5 V) N/C A7 A7
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Row Addresses

Pin 16

Column Addresses

A2 A0 Dec Hex

A7 A6 A3 A4 A5 Al

MCM6665B BIT ADDRESS MAP

Row Address A7 A6.A5 A4 A3 A2 A1 AD
Column Address A7.A6 AB A4 A3 A2 A1 AQ

Column Addresses

Row Hex Dec A7 A8 A3 A4 A5 A2 A0 Al
FE 254 1 1 1 1 1 1 1 0
FE.256 1 1 1 1 1 1 1
FC 22 1 1 1 1 1 1 0 0
D263 1 1 1 1 i 1 0 1
FA 250 1 1 1 1 1 0 1 0
B 2% 1 1 1 1 1 0 1 1
8 248 1 1 1 1 1 0 0 0
Fg 249 1 1 1 1 1 0 0 1
.
O 192 1 1 0 0 0 0 0 O
Ci 193 1 -1 9 0 0 0 0 1
BF 191 1 ] 1 1 1 1 1 1
BE 190 1 0 1 1 1 1 1 0
.
8 1@ 1 0 0 0 0 0 1 1
82 130 1 0 0 0 0 O 1 0
81 123 1 0 0 0 0 O 0 1
&0 128 1 0 0 0 0 O 0 O
7€ 126 0 1 1 1 1 1 1 0
< 7200122 00 1 1 v 1 1 1
7€ 124 0 1 1 1 1 1 0 0
.
" .
.
42 e 0 1 6 0 0 0 1 0
43 67 0 1 0 0O 0 0 1 1
0- 64 0 1 0 0 0 0 0 0
4 66 0 1 0 0 0 0 0 |1
3F 63 0 0 1 1 1 1 1 1
3 62 0 0 1 1 1 1 1 0
wow o-zg 30 61 ¢ 0 1 1 1 1 0 1
G -z22 .
=5 5555 .
.
64 4 0 0 0 0 0 1 0 0O
3 3 0 0 0 0 0 0 1 1
i Ezgg 2 2 0 0 0 0 0 0 1 0
88 38 o 1 0 0 0 0 0 0 0 1
©0 o0 0 0 0 0 0 0 0 0
frelire IS 885838858
38 EResesseesmonwanm—o
L8 S
@ - (=} OO~ —~ OO~ —O
- Aad O~ 00O~ ~0O0
- - Q=== - 000Q
[P— — RN oRalleNeNelely
—— — [=ReNeNaNaNeNsNeNe )
- — [=ReNeleleleNeNeNe)
—— S oo CcCOoOOOOO
—— [=] [=NeleNeleNe e N Ne
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Data Stored=Djn ® Agx ® A1y

Column Row Data
Add A
dAr1ess d&r)ess Stored
0 0 True
0 1 Inverted
1 0 inverted
1 1 True



@ MOTOROLA MCM6665C

Product Preview |

MOS
64K BIT DYNAMIC RAM (N-CHANNEL, SILICON-GATE)
The MCMG6665C is a 65,536-bit, high-speed, dynamic Random-

Access Memory. Organized as 66,5636 one-bit words and fabricated 65,536-BIT
using HMOS high-performance N-channel silicon-gate technology, this DYNAMIC RANDOM ACCESS
new breed of 5-volt only dynamic RAM combines high performance MEMORY

with low cost and improved reliability.
By multiplexing row- and column-address inputs, the MCM6665C
- requires only eight address lines and permits packaging in standard
16-pin dual-in-line packages. Complete address decoding is done on
chip with address latches incorporated. Data out is controlled by CAS,
allowing for greater system flexibility.
All inputs and outputs, including clocks, are fully TTL compatible.
The MCM8665C incorporates a one-transistor cell design and dynamic
storage techniques.

® Organized as 65,536 Words of 1 Bit P SUFFIX
Single +5 V Operation (£ 10%) * PLASTIC PACKAGE
CASE 648

°

® Full Power Supply Range Capabilities

® Maximum Access Time
MCM6665C-12 = 120 ns
MCM6665C-15 = 150 ns
MCME665C-20 = 200 ns PIN ASSIGNMENT

® Low Power Dissipation
® Three-State Data Output
® Internal Latches for Address and Data Input
® Early-Write Common 1/0 Capability
® 16K Compatible 128-Cycle, 2 ms Refresh
® RAS-only Refresh Mode
® Hidden Refresh Available
® CAS Controlled Ouput
® Upward Pin Compatible from the 16K RAM (MCM4116, MCM4517)
@ Fast Page Mode Cycle Time
® {aser Redundancy
PIN NAMES
BLOCK DIAGRAM - Ve AC-A7 o Address Input
- Vgg D . DataIn
Precharge] cieiiiii. .. . DataOut
Clock Memory g Memory s W Read/Write Input
20 > g Array 8 Array £ Row Address Strobe
3 & 8 CAS .....:...Column Address Strobe
Q BRAQ .
A1 2 Row Decoder £ | Row Decoder % < RAS VEC vt Power (+ 5 V)
5 2 Vog oo Ground
A2 2 ) 2 < CAS
g Memory © Memory %
A3 € Array Aray |y § [ Wiite, W
o o
[&] je| £
A4 = Memory Memory < . . . .
2 Array 3 Array 8 . This device contains circuitry to protect
AS - 2 g o < Datain, D the inputs against damage due to high
6> 3 Row Decoder 8 Row Decoder € |» output static voltages or electric fields;
_;g c = Data. O however, it is advised that normai
NS g M S M 9 ata, precautions be taken to avoid-applica-
emory S emory - tion” of any voltages to this high-
Precharge| Array © Array vy votag &
Clock : impedance circuit.
. ——

. This document contains information on a product under development. Motorola reserves the
right to change or discontinue this product without notice.
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- MCM6256

L

Product Preview

256K-BIT DYNAMIC RAM

The MCM6256 is a 262,144 bit, high-speed, dynamic Random Access
Memory. Organized as 262,144 one-bit words and fabricated using
Motorola’s High-performance silicon-gate MOS (HMOS) technology,
this new single +5 volt supply dynamic RAM combines high perfor-
mance with low cost and improved reliability. The MCM6256 has the
capability of using redundancy and is manufactured using advanced
direct-step on wafer photolithographic equipment.

By muitiplexing row and column address inputs, the MCM6256 re-
quires only nine address lines and permits packaging in standard 16-pin
300 mil wide dual-in-line packages. Complete address decoding is done
on-chip with address latches incorporated. Data out (Q) is controlled by
CAS allowing greater system flexibility. ’

All inputs and outputs, including clocks, are fully TTL compatible.
The MCM®6256 incorporates a one transistor cell design and dynamic
storage_techniques. In addition to the RAS-only refresh mode, a CAS
before RAS automatic refresh is available. The MCM6256 has an ex-
tended “‘page mode” feature which allows column accesses of up to
512 bits within the selected row.

® Organized as 262,144 Words of 1 Bit
® Single +5 Volt Operation (£ 10%)
® Maximum Access Time:
MCM6266-10= 100 ns
MCM6256-12=120 ns
MCM6266-15= 150 ns
® Low Power Dissipation:
70 mA maximum (Active) MCM6256-10
4.5 mA maximum (Standby}
Three-State Data Output
Early-Write Common 1/0 Capability
256 Cycle, 4 ms Refresh
IWS‘QnIy Refresh Mode
Automatic (CAS before RAS) Refresh Mode
Extended Page Mode Capability
50 ns Page Access Time — MCM6256-10
100 ns Page Cycle Time — MCM6256-10

MOS

(N-CHANNEL, SILICON-GATE)

262,144 BIT
DYNAMIC RANDOM ACCESS
MEMORY

L SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 690 CASE 648

A0 ——> Memory Array le—— RAS
1]
Ar—>f Spare Bits g
4 ]
j o3 =
Az—{E Column Decoder g RS
<] ] S
Spare Bits
A3 —»iS 15 £ o S
5138 Memory Array P _
AL —> ¢ 8 o £ |e— Write, W
£12 Memory Array 8l &
A5 il 3 5 ]| o
gl Spare Bits 5
o o
AS =5 Column Decoder § [« Datein.D
< =5
A7 ] Spare Bits o
N p—— Memory Array " je—npata Out, Q

PIN ASSIGNMENT

PIN NAMES
AC-A8.... ... .. ... Address Input
Do Data In
Q. ....... . ...........Data Out
W. Read/Write Input
RAS. .. ... ....... Row Address Strobe
CAS........... Column Address Strobe
Veg oo .Power (+5 V)
Vss N €] (e 10T

This device contains circuitry to protect
the inputs against damage due to high
static voltages or electric fields; however,
it is advised that normal precautions be
taken to avoid application of any voltage
higher than maximum rated voltages to
this high-impedance circuit.

This document contains intormation on a product under development. Motorola reserves the
right to change or discontinue this product without notice.
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MCM6257

Product Preview

256K-BIT DYNAMIC RAM

The MCM6257 is a 262,144 bit, high-speed, dynamic Random Access
Memory. Organized as 262,144 one-bit words and fabricated using
Motorola’s High-performance silicon-gate MOS (HMOS) technology,
this new single +5 volt supply dynamic RAM combines high perfor-
mance with low cost and improved reliability. The MCM6257 has the
capability of using redundancy and is manufactured using advanced
direct-step on wafer photolithographic equipment.

By multiplexing row and column address inputs, the MCM6257 re-
quires only nine address lines and permits packaging in standard 16-pin
300 mil wide dual-in-line packages. Complete address decoding is done
on-chip with address latches incorporated. Data out (Q) is controlled by
TAS allowing greater system flexibility. :

All inputs and outputs, including clocks, are fully TTL compatible.
The MCM6257 incorporates -a one transistor cell design and dynamic
storage_technigues. In addition to the RAS-only refresh mode, a CAS
before RAS automatic refresh is available. Another special feature of
the MCM6257 is nibble mode, allowing the user to serially access up to
4 bits of data at a high data rate. Nibble mode addressing is controlled
by the addresses on pin 1 (A8 row and A8 column).

® Organized as 262,144 Words of 1 Bit

® Single +5 Volt Operation { + 10%)

® Maximum Access Time:
MCMB6257-10=100 ns
MCMB257-12=120 ns
MCMB257-15= 160 ns

® Low Power Dissipation: )
70 mA maximum (Active} MCM6257-10
4.5 mA maximum (Standby)

MOS

(N-CHANNEL, SILICON-GATE)

262,144 BIT
DYNAMIC RANDOM ACCESS
: MEMORY

L SUFFIX - P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 690 ' 'CASE 648

® Three-State Data Output
® Early-Write Common 1/0 Capability
® 256 Cycle, 4 ms Refresh
® RAS-Only Refresh Mode
® Automatic (CAS before RAS) Refresh Mode
® Fast Nibble Mode on Read and Write Cycles
20 ns Access Time
50 ns Cycle Time
A0 Memory Array. ) RAS
12]
Al=—> Spare Bits g
4 o
@ —_
A2 € Column Decoder s TAS
3 Spare Bits 5
A3 —> g 3 z 1) 8
518 Memory Array = _
A —>2|3 o] £ Je— Write, W
= g Memory Array gl 2
AS el 2 | 3 - di:
o= Spare Bits s
i =2
A —>15 Column Decoder £ [« Datain.D
2 E
A7 —)l Spare Bits g
A8 ——3nf Memory Array B Data Out, Q

PIN ASSIGNMENT

A8 (O Vgs -
bl CAS
I Q
RAS I A6
Aol A3
A2 A4
A1l A5
Vee @ A7
PIN NAMES"
AO-A8. ... ...l Address Input

Data In

W " !..Read/Write Input

RAS..............Row Address Strobe
CAS........... Column’ Address Strobe
VEOC et e Power (+5 V)
V88 oo Ground

This device contains circuitry to protect
the inputs against damage due to high
static voltages or electric fields; however,
it is advised that normal precautions be
taken to avoid application of any voltage
higher than maximum rated voltages to
this high-impedance circuit.

This document contains information on & product under development. Motorola reserves the
right to change or discontinue this product without notice.
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ABSOLUTE MAXIMUM RATINGS (See Note) FIGURE 1 — OUTPUT LOAD
Rating Symbol Value Unit 5V
Voltage on Any Pin Relative to Vgg vee. ~1to +7 \
Vin. Vout ) 970 @
Operating Temperature Range Ta Oto +70 °C Q
Storage Temperature (Ceramic) Tsigl - 66 to +150 °C
Storage Temperature {Plastic) ) Tstg2 -85 to +125 °C L
Power Dissipation ) 1.0 W 100 pF* 312kQ
Data Out Current (Short Circuit) lout . B0 mA 1

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operation should be restricted to RECOMMENDED L
OPERATING CONDITIONS. Exposure to higher than recommended voltages for =
extended periods of time could affect device reliability. *Includes Jig Capacitance

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.}

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit Notes
Supply Voltage MCM6257-10,-12,-16 | V¢e 45 5.0 5.5 v 1
. Vss 0 0 0 v 1
Logic 1 Voltage, All Inputs ViH 24 = Vet v 1
Logic O Voltage, All Inputs ViL ~1.0 - 0.8 N 1
DC CHARACTERISTICS .
Characteristic Symbol | Min | Max | Units |Notes
Vee Power Supply Current
MCMB257-10, tgc=200 ns - 70
MCM6257-12, tpc =230 ns lcct - 65 | mA | 4
MCM6257-15, trc = 260 ns - | .57
Ve Power Supply Current (Output Not Loaded)
Standby lce2 — 145 1 mA | b
V¢ Power Supply Current During RAS only Refresh Cycles
MCM6257-10, trc =200 ns - 60
MCM6257-12, trc =230 ns lcca - 55 | mA | 4
MCM6267-15, trc =260 ns — 50
V¢ Power Supply Current During Automatic (CAS Before RAS) Refresh
MCM6257-10, trc =200 ns - 65
MCMB6257-12, trc= 230 ns Icca ~ | 60 {mA| 4
MCMB267-165, trc =260 ns - 55
Ve Power Supply Current During Nibble Mode
MCM6257-10, tNye=50 ns - 25
MCM6257-12, tyc=65 ns iccs - 23 |mA| 4
MCM6257-15, tne=80 ns - 20
Input Leakage Current (Vgg<Vip<Vee) (Any Input) [{T{) - 10 | uA -
Output Leakage Current (CAS at logic 1, 0=V;1=5.5) o) - 10 | pA —
Output Logic 1 Voltage @ Igyt= —5 mA Vou | 24| - \ -
Output Logic 0 Voltage @ Igyt=4.2 mA VoL - 0.4 Vv -
CAPACITANCE (f=1.0 MHz, TA=25°C, Vcc=5 V, Periodically Sampled Rather Than 100% Tested)
Parameter Symbol | Typ | Max | Unit |[Notes
Input Capacitance (A0-A8), D X Cn — 7 pF 7
Input Capacitance RAG, CAS, WRITE : ) Ci2 - 10 | pF 7
Output Capacitance (Q), (CAS= V| to disable output) Co - 7 pF 7
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AC OPERATING CONDITIONS ANDCHARACTERISTICS (Read Cycles)
(Full operating voltage and temperature range unless otherwise noted. See Notes 2, 3, 6, and Figure 1)

READ CYCLE .
Symbol MCM6257-10|MCM6257-12MCM6257-15
Parameter - Standard Alternate Min | Max | Min | Max | Min | Max |Units [Notes
Random Read or Write Cycle Time tRELREL tRC 20 | — | 230t — | 260 | — ns | 89
Access Time from Row Address Strobe tRELQV tRAC - [ 100 — | 1207 — {150 { ns {10, 12
Access Time from Column Address Strobe tCELQV tcAC - 50 - 60 - 7 | ns (11,12
Row’ Address Strobe Pulse Width tRELREH tRAS . 110, |10000| 120 {10000} 150 [10000| ns —
Column Address Strobe Pulse Width tCELCEH tCAS 60 110000f 60 [10000} 75 [10000| ns -
Refresh Period : tRVRV tRFSH © — 4 — 4 - 4 ms -
Row Address Strobe Precharge Time tREHREL tRp 0 - o - 100} - ns -
Column to Row Strobe Precharge Time tCEHREL tcrRp 15 — 120 -1 2 - ns -
Row to Column Strobe Lead - Time tRELCEL -~ tRCD - 20 50 | 22 60 2% | 75 ns 13
RAS Hold Time tCELREH tasy [ 60 | = [ 60 | ~ [ B | = | ns | —
TAS Hold Time tRELCEH 1CSH 100 [ - 120 - [ 180 — | ns | -
Row Address Setup Time tAVREL tASR 0 - 0 - 0 - ns -
Row Address Hold Time tRELAX tRAH 10 - 12 - 15 - ns —
Column Address Setup Time : : tAVCEL tasc 0 - 0 - 01 — ns -
Column Address Hold Time - tCELAX tCAH 15 - 20 — 25 - ns -
Transition Time (Rise and Fall) tT T 3 50 |3 50 3 50 ns 2
Read Command Setup Time tWHCEL tRCS 0 - 0 - 0 - ns -
Read Command Hold Time tCEHWX tRCH 0 — 0 — 0 - ns 14
Read Command Hold Time Referenced to RAS tREHWX tRRH 20 - 20 - 20 - ns 14
Output Buffer and Turn-Off Delay ) tCEHQZ tOFF 10 25 0 30 0 30 ns 17

NOTES: 1. All voltages referenced to Vgg.
2. Vi4 min and V| max are reference levels for measuring timing of input signals. Transition times are measured between V| and

ViL

. An initial pause of 200 us is required after power-up followed by any 8 RAS cycles before proper device operation guaranteed.
To ensure proper initialization of the internal refresh counter, a minimum of 8 CAS-before-RAS refresh cycles is required.

. Current is a function of cycle rate and output loadlng, maximum current is measured at the fastest cycle rate with the output
open.

5. RAS and CAS are both ata \oglc 1.

. The transition time spe(:lflcanon applies for input signals. In addition to meeting the transition rate specification, all input
signals must transit between V| and V| (or between V||_and Vjy) in a monotonic manner.

7. Capacitance measured wnh a Boonton Meter or effective capacitance calculated from the equation: C= f‘\}

w

ES

o

8. The specifications for trc (min), tRw¢ (min), and nibble cycle time (tyg) are used only to indicate cycle time at which proper
operation over the full temperature range (0°C<Ta <70°C) is assured.
9. AC measurements are made with tT=5.0 ns.

10. Assumes that tgcp<tgcp {max). If trcp is greater than the maximum recommended value shown in this table, tra ¢ exceeds
the value shown.

11. Assumes that tRep>trcp (max).

12. Measured with a current load equivalent to.2 TTL (-200 'LA +4 mA) loads and 100 pF (Vo =2.0V, Vo_=0.8 V).

13. Operation within the tgcp {max) limit ensures that tgac (max) can be met. trep (max) is specified as a reference point only, if
tRCD is greater than the specified tgcp (max) limit, then access time is controlied by tCAC-

14. Either tRRH or trcH must be satisfied for a read cycle.

15. These parameters are referenced to CAS leading edge in random write cycles and to WRITE leading edge in delayed write or read-
modify-write cycles.

16. twCs and towp are not restnctlve operating parameters. They are included in the data sheet as electrical characteristics only; if
twesZtwes (min), the cycle is an early write cycle and the data out pin will remain open circuit (high impedance) throughout
the entire cyele; if towD = tEwp {min), the cycle is read-write cycle and the data out will contain data read from the'selected cell;
if neither of the above sets of conditions is satisfied, the condition of the data out (at access time} is indeterminate.

17. toff (max) defines the time at which the output achieves the open circuit condition and is not referenced to.output voltage levels.
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READ CYCLE TIMING

- tRC >
< tRAS
ViH- 3 o
RAS ViL— & 12 \
tCSH «—— tRP——>]
j&————1RCD tRSH I lt—{CRP —3»
ICAS |
e ViH— - /
CAS
ViL= \ \ Z /
tRAH
tASR [ €| (ASC-3| | (—‘CAH-)I

ViH— -
Address 1H ARow /'C\olumn
ViL— ddress -4 ddress

- RRH
—»{ {RCH

RCS—f=>
. ViH—
[€———CAC >y
< tRAC —»  fe—toFF
VOH~ L Vaiid
Q (Data Out) -VOL_ .,gh 4 g Data
AC OPERATING CONDITIONS AND CHARACTERISTICS (Write and Read-Modify-Write Cycles)
(Full operating voltage and temperature range unless otherwise noted. See Notes 2, 3, 6, and Figure 1)
WRITE CYCLE
Symbol MCM6257-10|MCM6257-12MCM6257-15]
Parameter Standard Alternate Min | Max [ Min | Max | Min | Max |Units | Note
Write Command Setup Time tWLCEL twcCs 0 - 0 - 0 - ns 18
Write Command Hold Time tCELWH YWCH 15 - 20 - 25 - ns -
Write Command Pulse Width tWLWH twp 15 - 20 — 25 — ns —
Write Command to Row Strobe Lead Time tWLREH tRWL 40 - 50 - 60 — ns ~
Write Command to Column Strobe Lead Time tWLCEH tCWL 20 - 30 - 40 - ns -
Data in Setup Time tDVCEL [ 0 - 0 - 0 - ns 15
Data in Hold Time tCELDX tDH 15 - 20 - 25 - ns 15
READ-MODIFY-WRITE CYCLE
Symbol MCM6257-10]MCM6257-12MCM6257-15
Parameter Standard Alternate Min | Max | Min | Max | Min | Max | Unit | Note

Read-Modify-Write Cycle Time tRELREL TRWC 210 f -~ 1230 - ] 260 | — ns |89
CAS to WRITE Delay TCELWL tCWD B -T2 -2 ]n]16

RMW Cycle RAS Pulse Width tRELREH tRRW 110 {10000] 120 [10000} 150 |10000| ns | —

RMW Cycle CAS Pulse Width {CELCEH tCRW 60 {10000 60 j10000] 75 }10000| ns -

2-48




MCM6257

EARLY WRITE CYCLE -

tRC

RAS > IRP ——3»f
V- — B I¢——5 .
ViL = : N

Z
v

< ICSH - ICRP—>
|€—————— RS H el
- IRWL =
l€«—— RCD >
o ViH- “XA ‘ tcAs :/
ViL-
a3 tewil »
tASR = [ tRAH te— tcAH —
) ViH= Row Column T
Address Vil — Address Address
IASC—»| |~
WCS1€—3 le—>1-tWCH
[ twp
T XXX AXXRXKXKXARARXXXKR
W
ViL- - "
€tDS P e—— tDH—

ViH= o Valid
D {Data In) ViL- Data

Vo —
Q (Data Out) On
VoL-

High Z —

READ-MODIFY-WRITE OR LATE WRITE CYCLE

- tRwWC >
< IRRW P> (Rp ———3»
— ViR-" . N
RAS v S
L=
< tCSH 3 ICRP—>]
|€————tRSH———>
- tRCD = >« towp . R
- ViH— - ‘ v < CRW - V.Z
ViL—
) je————1RWL ———p|
TASR -3 TASC 1> T cwiL >
j— 1RAH — l— 1CAH ]
ViH= Row y, Column
Address V)L~ Address Address ] \ ><><><><><><><><><
H tRCS N
_ ViH- > <> <> <> X
W
ViL— V]
T
DS {3 |&—tDH —»
ViH= ; Valid
D (Data In) Vi~ Data
[ 1CAC >
[e————1RAC———————— OFF-3 [
VoH- b Valid
O (Data Out) High Z
VoL - X Data
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MCM6257

AC OPERATING CONDITIONS AND CHARACTERISTICS (Refresh Cycles)
(Full Operating Voltage and Temperature Range Unless Otherwise Noted.)

REFRESH CYCLE

RAS ONLY REFRESH CYCLE
(CAS =Vjy, D and W are Don’t Care)

Symbol MCM6257-10]MCM6257-12]MCM6257-15
Parameter . Standard | Alternate Min | Max | Min | Max | Min | Max | Unit
Column Address Strobe Setup Time for Auto Refresh tCELREL - csr 20 — 25 - 30 - ns
Column Address Strobe Hold Time for Auto Refresh tRELCEH tCHR 20 — 26 — 30 — ns
Precharge to CAS Active Time . tREHCEL 1RPC 20 - 20 - 20 — ns
TAS Precharge Time Before. Automatic Refresh Cycle tCEHCEL tCPR 20 — 25 — 30 — ns

< tRC—
1t ~tRAS — > 1RP 1

— ViH- ‘& K
RAS

Vi

tASR {3  |&——IRAH ——3

ViH- Row
Address Vi Address
Q (Data Ouy VO HighZ

VOH -

AUTOMATIC (CAS BEFORE RAS) REFRESH CYCLE
(D and W are Don't Care)
RC
g (RP RA

. Vi — Jd= -
AES H ,X

VIL™ e/

IRPC > ICSR—| | ICHR

. ViRY : e
CAS

ViL- !

v tcPR
QDataOun . OH” - High Z
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HIDDEN REFRESH CYCLE

- tRC
FAS ViH- X TAS Before RAS
= ViL- \L Read Cycle / \ Refresh Cycle \
l€—— tRAS — RP ]
|e—————tRAS ] [E—IRP | l—ICHR ] < tCRP >
le— {
— Vg RSH—>{ -
CAS v \
=
T TCAS >
IRAH ] € - (CAH
IASR e
ASC T o
ViH- T
Address Row x Column
ViL-
l<mcs—> {RRH—3»] ‘<_
\ —
n U KXY XXX EXIXIIK
ViL-
[~ {CAC > OFF 3 |
| €———— tRAC ———3>]
VoH - y, Valid
Q {Data Out} High 2
voL- X Data

AC OPERATING CONDITIONS AND CHARACTERISTICS (Nibble Mode Cycle)
(Full Operating Voltage and Temperature Range Unless Otherwise Noted.)

NIBBLE MODE CYCLE

Symbol MCM6257-10|MCM6267-12]MCM6257-15|
Parameter Standard Alternate Min | Max | Min | Max | Min | Max | Unit |Notes
Nibble Mode Cycle Time 1CELCEL INC 50 — 65 - 80 - ns | 89
Nibble Mode Access Time tCELQYV INAC — 20 — 30 — 40 | ns 12
Nibble Mode Setup Time (CAS Pulse Width) tCELCEH tNAS 20 - 30 - 40 - ns -
Nibble Mode Precharge Time tCEHCEL NP 20 - 25 = 30 — ns —
Nibble Mode RAS Hold Time tCELREH tNRSH 20 - 30 - 40 - ns -
Nibble Mode CAS Hold Time tREHCEX tNCSH 20 - 20 — 20 — ns -
Nibble Mode WRTTE to CAS Lead Time IWLCEH INCWL 20 - 30 - 40 - ns —
Nibble Mode Write RAS Hold Time {CELREH INWRH 40| - | 80| - |60 — | ns | —
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NIBBLE MODE READ CYCLE*

RA RAS »
| €————— (CSH ———————3 S ~» (RP
Vin-
RAS
ViL-
TRRH
u—————IAR——>| INC INC INRSH e oI
. le— 1RCO —>fe——tcAS —>| INAS : INA INAS
Vg - r 2
o N : N N
[ : :
TASC > =
tasR>| .
1RAH [€tCAH IND ——3] e TN P ——— L——-‘NP——)
ViH- Row Cotumn ><
Address Vi Address x Address
!4 {RAC =3
1RCS —» RCH - RCH RCH™ RCH- e
. r— tRes»| tRCs»| | RCS >
— Vi~ -
w
ViL- w K<X
l€tcaCc ™ lOFF > [ ‘NAC’“ [ INAC & INAC»| €
. . 10FF | |« 10FF 9 [ | IOFF e
VOH~- A Valid - Vaid Valid Vaid
QtDatalutl vy — A . R Data Data Data Data

*Pin 1 at Row Time and Column Time Determine the Starting Address of the Nibble Cycle

NIBBLE MODE WRITE CYCLE (EARLY WRITE}

(RAS 1RAS (APl
— ViH- 3
RAS v N \_
- B
INC NG —| e INWRH ——»{
{CSH INA INA
[&tRCD tCAS— NP = tNp -] NP [e—tNas—] | tCrp
J— Vin- R . .
s /N Y N
ViL-
tRAHH u TWCS3] e
tASC fact- .
IASR <—Pl |SC TCAH . . [— tnewL —
ViH— Row Column
Address Vil — Address Address
iL [
WCR tWCH : WCH TRWL =
[ twCH= twCs WCS > | WCHT
w0000
Vi = W ey
WCs - DS |
DS-a-»] e tpH—>] 1ps»] fet€—101—>! 105 1DH le—(DH—>]
ViH— Valid Valio Valid vaid )
D(Data In} vy — Data Data Data Data
L 3
VoH-
Q(Data Outl HighZ HighZ
VoL-
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NIBBLE MODE READ-MODIFY-WRITE CYCLE

tRP
. VIH —_—
RAS v - tRAS - >
IL t,
le————tcsH . CRP
tRCD NWRH INCSH
-« ICAS - INC > €
=5 VIH et ]
CcA : / \ Z
t
ViL ASC /
tASR| [tRAH tCAH INP INAS
||
%
Address H Row Column
v Address Address |
IL
IRCS |1CWD | INCWL tRWL
— ViH
! X LXXX
Vi X
ps DH DS DH
> S a3
ViH .
D (Dataln) Valid Valid Valid Valid
Data Data Data Data
Vie
tcac | tWwp OFF  tNAC| {twe
tRAC — I I OFF
Q (Data Out) Vor ¥y, Valid Valid Valid Valid
ata Ou VoL N Data Data Data Data

DEVICE INITIALIZATION

On power-up an initial pause of 200 microseconds is re-
quired for the internal substrate generator pump to establish
the correct bias voltage. This is to be foliowed by a minimum
of eight active cycles of the row address strobe (clock) to
initialize the various dynamic nodes internal to the device.
During an extended inactive state of the device (greater than
4 ms with device powered up) the wake up sequence (8
active cycles) will be necessary to assure proper device
operation.

The row address strobe is the primary “clock’ that
activates the device and maintains the data when the RAM is
in the standby mode. This is the main feature that distin-
quishes it as a dynamic RAM as opposed to a static RAM. A
dynamic RAM is placed in a low power standby mode when
the device receives a positive going row address strobe. The
variation in the power dissipation of a dynamic RAM from
the active to the standby state is an order of magnitude or
more for NMOS devices. This feature is used to its fullest
advantage with high density mainframe memory systems,
where only a very small percentage of the devices are in the
active mode at any one time and the rest of the devices are in
the standby mode. Thus, large memory systems can be
assembled that dissipate very low power per bit compared to
a system where all devices are active continuously.

ADDRESSING THE RAM
The nine address pins on the device are time multiplexed
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with two separate 9-bit address fields that are strobed at the
beginning of the memory cycle by two clocks (active nega-
tive) called the row address strobe (RAS) and the column ad-
dress strobe (CAS). A total of eighteen address bits will
decode one of the 262,144 cell locations in the device. The
column address strobe follows the row address strobe by a
specified minimum and maximum time called “trcp.”
which is the row to column strobe delay. This time interval is
also referred to as the multiplex window which gives flexibili-
ty to a system designer to set up his external addresses into
the RAM. These conditions have to be met for normal read
or write cycles. This initial portion of the cycle accomplishes
the normal addressing of the device. There are, however,
two other variations in addressing the 256K RAM, one is call-
ed the RAS only refresh cycle (described later) where an
8-bit row address field is presented on the input pins and lat-
ched by the RAS clock. The most significant bit on Row Ad-
dress A8 (pin 1) is not required for refresh. The other varia-
tion, which is called nibble mode, allows the user to address
up to 4 bits of data (serially} at a very high data rate. (See
NIBBLE MODE CYCLES section.)

READ CYCLE

A read cycle is referred to as a normal read cycle to
differentiate it from a nibble mode read cycle, a read-while-
write cycle, and read-modify-write cycle which are covered
in a later section.
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The memory read cycle begins with the row addresses
valid and the RAS clock transitioning from V|4 to the Vi
level. The CAS clock must also make a transition from V|4 to
the Vi level at the specified tRcp timing limits limits when _the

column addresses are latched. Both the RAS and CAS.

clocks trigger a sequence of events-which are controlled by
several delayed internal clocks. Also, these clocks are linked
in such a manner that the access time of the device is in-
dependent of the address multiplex window. The only stipu-
lation is that the CAS clock must be active before or at the
tRCD maximum specification for an access (data valid) from
the RAS clock edge to be guaranteed (tgaC). If the tRCD
maximum condition is not met, the access (tcac) from the
TAS clock active transition will determine read access time.
The external CAS signal is ignored until an _internal RAS
signal is available. This gating feature on the CAS clock will
allow the external-CAS signal to become active as soon as
the row address hold time (tg AH} specification has been met
and defines the tRcp minimum specification. The time dif-
ference between tgcp minimum and tRCp maximum can be
used to absorb skew delays in switching the address bus
from row to column addresses and in generating the CAS
clock.

Once the clocks have become active, they must stay active
for the minimum (tRag) period for the RAS clock and the
minimum (tcAs) period for the TAS clock. The RAS clock
must stay inactive for the minimum (tgp) time. The former is
for the completion of the cycie in progress, and the latter is
for the device internal circuitry to be precharged for the next
active cycle. -

Data out is not latched and is valid as long as the CAS
clock is active; the output will switch to the three-state mode
when the Q_A__S clock goes inactive. To perform a read cycle,
the write (W) input must be held at the V|H level from the
time the CAS clock makes its active transition (tgcs) to the
time when it transitions into the inactive (tRcH) mode.

WRITE CYCLE )

_ Awrite cycle is similar to a read cycle except that the Write
(W) clock must go active (V| level) at or before the CAS
clock goes active at a minimum tywCs time. If the above
condition is met, then the cycle in progress is referred to as a
early write cycle. In an early write cycle, the write clock and
the data in is referenced to the active transition of the CAS
clock edge. There are two important parameters with respect
to the write cycle: the column strobe to write lead time
(tcwlL) and the row strobe to write lead time (tR\w| ). These
define the minimum time that RAS and CAS clocks need to
be active after the write operation has started (W clock at
VIL level).

It is also possible to perform a late write cycle. For this
cycle the write clock is activated after the CAS goes low
which is beyond tyycs minimum time. Thus the parameters
tcwL and tRwL must be satisfied before terminating this
cycle. The difference between an early write cycle and a late
write cycle is that in a late write cycle the write (W) clock can
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occur much later in time with respect to the active transition
of the CAS clock. This time could be as long as 10 micro-
seconds — [tRwWL + tRp + 2Tl

At the start of an early write cycle, the data out is in a high
impedance condition and remains inactive throughout the
cycle. The data out remains three-state because the active
transition of the write (W) clock prevents the CAS clock
from enabling the data-out buffers. The three-state condi-
tion (high impedance) of the data out pin during a write cycle
can be effectively utilized in systems that have a common in-
put/output bus. The only stipulation is that the system use
only early write mode operations for all write cycles to avoid
bus contention.

READ-MODIFY-WRITE AND
READ-WHILE-WRITE CYCLES

As the name implies, both a read and a write cycle is ac-
complished at a selected bit during a single access. The read-
modify-write cycle is similar to the late write cycle discussed
above.

For the read-modify-write cycle a normal read cycle is in-
itiated with the write (W) clock at the V| level until the read
data occurs at the device access time (tRaC). At this time
the write (W) clock is asserted. The data in is setup and held
with respect to the active edge of the write clock. The cycle
described assumes a zero modify time between read and
write.

Another variation of the read-modify-write cycle is the
read-while-write cycle. For this cycle, towD plays an impor-
tant role. A read-while-write cycle starts as a normal read cy-
cle with the write (W) clock being asserted at minimum
tcwD time, depending upon the application. This results in
starting a write operation to the selected cell even before
data out occurs. The minimum specification on tcwp
assures that data out does occur. In this case, the data in is
set up with respect to write (W) clock active edge.

REFRESH CYCLES

The dynamic RAM design is based on capacitor charge
storage for each bit in the array. This charge will tend to
degrade with time and temperature. Therefore, to retain the
correct information, the bits need to be refreshed at least
once every 4 ms. This is accomplished by sequentially cycl-
ing through the 266 row address locations every 4 ms, {i.¢, at
least one row every 15.6 microseconds like the 64K dynamic
RAM). A normal read or write operation to the RAM will
serve to refresh ali the bits (1024) associated with that par-
ticular row decoded.

‘RAS-Only Refresh —_One method to ensure data reten-
tion is to employ the RAS-only refresh scheme. In this
refresh method, the system must perform a RAS-only cycle
or all 266 row addresses every 4 ms. The row addresses are
latched in with the RAS clock, and the associated internal
row locations are refreshed. As the heading implies, the CAS
clock is not required and must be inactive or at a Vi level.
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AUTOMATIC (CAS BEFORE RAS) REFRESH

This refresh cycle is initiated when RAS falls, after CAS
has been low (by tcsR). This activates the internal refresh
counter which generates the address to be refreshed. Exter-
nally applied addresses are ignored during the automatic
refresh cycle. If the output buffer was off before the
automatic refresh cycle, the output will stay in the high im-
pedence state. |f the output was enabled by CAS in the
previous cycle, the data out will be maintained during the
automatic refresh cycle as long as CAS is held active (hidden
refresh).

NIBBLE MODE CYCLES

Nibble Mode Operation allows faster successive data
operation on 4 bits. The first of 4 bits is accessed in the usual
manner with read data coming out at tcAC time. By keeping
RAS low, CAS can be cycied up and then down, to read or
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write the next three pages at a high data rate (faster than
tcAc). Row and column addresses need only be supplied for
the first access of the cycle. From then on, the falling edge of
CAS will activate the next bit. After four bits have been ac-
cessed, the next bit will be the same as the first bit accessed
(wrap-around method).

I-—[O,O]-—[O,H-»[l 0111 '”'j

Pin one (A8) determines the starting point of the circular
4-bit nibble. Row A8 and Column A8 provide the two binary
bits needed to select one of four bits. The user can start the
nibble mode at any one of the four bits, from then on, suc-
cessive bits come out in a binary fashion; 00-01-+10-11
with Row A8 being the least significant address.

A nibble cycle can be a read, write, or late write cycle. Any
combinations of reads and writes or late writes will be allow-
ed. In addition, the circular wrap-around will continue for as
long as RAS is kept low.
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@ MOTOROLA MCM6810

128 x 8-BIT STATIC RANDOM ACCESS MEMORY

The MCMB6810 is a byte-organized memory designed for use in bus- (N-CHANNEL, SILICON-GATE)
organized systems. It is fabricated with N-channel silicon-gate
technology. For ease of use, the device operates from a single power 128 x 8-BIT STATIC

supply, has compatibility with TTL and DTL, and needs no clocks or
refreshing because of static operation. RANDOM ACCESS

The memory is compatible with the M6800 Microcomputer Family, MEMORY
providing random storage in byte increments. Memory expansion is
provided through multiple Chip Select inputs.
® Organized as 128 Bytes of 8 Bits
@' Static Operation
@ Bidirectional Three-State Data Input/Output
@ Six Chip Select Inputs {Four Active Low, Two Active High)

4

. P SUFFIX
@ Single 5-Volt Power Supply PLASTIC PACKAGE
@ TTL Compatible CASE 709
® Maximum Access Time=450 ns — MCM6810
360 ns — MCMB8A10
250 ns — MCM®68B10
L SUFFIX
CERAMIC PACKAGE
CASE 716

S SUFFIX

i CERDIP PACKAGE
ORDERING INFORMATION CASE 623
Package Type Frequency (MHz) Temperature Order Number
Ceramic 10 0°C to 70°C MCMB6810L
L Suffix 1.0 -40°C to 85°C | MCM6810CL
15 0°C to 70°C MCM68A10L PIN ASSIGNMENT
15 —40°C t0 85°C | MCM68A10CL
oC 10 70°
. 20 0°Ct070°C__ | MCM68BI1OL oot @ N~ 2afvee
Plastic 1.0 0°C to 70°C MCM6810P oot 2 a0
P Suffix 1.0 —40°C t085°C | MCM6810CP
15 0°C to 70°C MCM68A10P D13 23 A1
16 —-40°C t0 85°C | MCM68A10CP
4
2.0 0°C to 70°C MCM68B10P o2 211A2
Cerdip 10 0°C to 70°C MCM6810S o3fs 20f143
S Suffix 1.0 —40°C to 85°C MCM6810CS- D4ll6 190 A4
: 15 0°C to 70°C MCM68A10S
1.5 —40°C t0 85°C | MCMB68A10CS o5} 7 . 18 {145
2.0 0°C t070°C | MCM68B10S psl]s 17hre
o709 . 16 R/W
csof]io 15 1 CS6
csign 14[]CS4
cs20012 13fJcs3
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MCM6810 RANDOM ACCESS MEMORY M6800 MICROCOMPUTER FAMILY
BLOCK DIAGRAM BLOCK DIAGRAM
MC6800
Microprocessor
Memory
Matrix [ B?;?rs D;J:
(128 X 8) Read Only
Memory
MCM6E810
Random
Access
Memory
Selection
and Controi
Interface
T Adapter
Memory Address Interface
and Control - K Adapter Modem
J \j
Address Data
Bus Bus
MAXIMUM RATINGS
Rating Symbol Value Unit
Supply Voltage - Vee —031t0+70 v This device contains circuitry to protect the in-
Input Voltage . Vin —0.3to +7.0 \ puts against damage due to high static voltages
Operating Temperature Range TLto TH or electric fields; however, it is advised that nor-
MCM6810, MCM6E8A10, MCM68B10 TA Oto +70 °C mal precautions be taken to avoid application of
MCMB6810C, MCMB8A10C —40 to +85 any voltage higher than maximum rated voltages
Storage Temperature Range Tet 65 to + 150 °oC to this high impedance circuit. Reliability of
g - operation is enhanced if unused inputs are tied to
an appropriate logic voltage (e.g., either Vgg or
THERMAL CHARACTERISTICS vee)
Characteristics Symbol Value Unit
Thermal Resistance
Ceramic ’ 60
Plastic AT 120 °C/W
Cerdip 65

POWER CONSIDERATIONS

The average chip-junction temperature, T, in °C can be obtained from:
Ty=Ta+{Pp.6gA) (1)
Where: :
TaA=Ambient Temperature, °C
8 A =Package Thermal Resistance, Junction-to-Ambient, °C/W
PD=P|NT+PPORT
PINT=lccx Ve, Watts — Chip Internal Power
PpoRT=Port Power Dissipation, Watts — User Determined

For most applications PPORT <€P|NT and can be neglected. PPORT may become significant lf the device is configured to
drive Darlington bases or sink LED loads.

An approximate relationship between Pp and T (if PPORT is neglected) is:

Pp=K=+{T)+273°C) (2
Solving equations 1 and 2 for K gives:
K=Ppe(Ta+273°C) +8)a°Pp2 (3)

Where K is a constant pertaining to the particular part. K can be determined from equation 3 by measuring Pp (at equilibrium}

fora known Ta. Using this value of K the values of Pp and T j can be obtained by solving equations (1) and (2) iteratively for any
value of TA.
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BLOCK DIAGRAM

Je—2 DO

A0 23 o3 DI
Al 22 — : fe—a 4 D2
Az 21 Address Mh/?::rci,;v 3-State 5 D3
A3 20— T ‘ Buffer [@—®6 D4
A4 19 ecode (128 % 8) le— 7 D5
A5 18 — ja—— 3 D6
A6 17— je—a9 D7
CSs 15
CS4 14 ! v

emory
_C_Sa 13 Control
CS2 12 )
cShT n f Vee=Pin 24

GND=Pin 1

Cso 10 16 Read/Write

DC ELECTRICAL CHARACTERISTICS (Vcc=5.0 Vde 5%, Vss=0, TA=T| to T unless otherwise noted)

Characteristic Symbol Min Max Unit
Input High Voltage ViH Vgg+2.0 Vee \4
Input Low Voltage ViL Vgg—0.3 [Vgg+0.8 \
input Current (A, R/W, CSp) (Vjn=0 10 5.25 V) lin - 25 uA
Output High Voltage (IgH= —205 pA} VOH 24 ~ A
Output Low Voltage {Ig = 1.6 mA} VoL = 0.4 v
Output Leakage Current (Three-State) (CS=0.8 V or C5=2.0V, Vo ;;=0.4 V 10 2.4 V) ITS! - 10 pA
Supply Current 1.0 MHz | - 80 A

(Vg =6.25V, All Other Pins Grounded) 15,20MHz| CC - 100 m

Input Capacitance (A, R/W, CSp, CSp) (Vin=0, TpA=25°C, f=1.0 MHz) Cin - 75 pF
Output Capacitance (Dp) (Vout=0, TA=25°C, f=1.0 MHz, CSO=0) Cout — 12.5 pF

AC TEST LOAD

50V

MMD6160
or Equiv.

RL=2.5k

Test Point

130 pF MMD7000

or Equiv.

*Includes Jig Capacitance



MCM6810

ACOPERATING CONDITIONS AND CHARACTERISTICS
READ CYCLE (Vo =5.0V 5%, Vgg =0, Ta = T to T unless otherwise noted.)

MCM6810 MCM68A10 MCM68B10
Characteristic ) ' © Symbol Min Max Min Max Min Max Unit
Read Cycle Time teye(R) 450 - 360 - 250 - ns
Access Time tace - 450 = 360 — 250 ns
Address Setup Time tAS 20 - 20 — 20 - ns
Address Hold Time tAH 0 — 0 = 0 - ns
Data Delay Time (Read) tDDR - 230 - 220 - 180 ns
Read to Select Delay Time tRCS 0 - o - 0 - ns
Data Hold from Address IDHA 10 - 10 - 10 - ns
Output Hold Time tH 10 - 10 - 10 - ns
Data Hold from Read tDHR 10 80 10 60 10 60 ns
Read Hold from Chip Select tRH 0 - 0 - 0 - ns

READ CYCLE TIMING

teye(R)

tace '

X
Address X . R
b

—— tAg |e—

cs /
.

tAH

o

j—————tppR —————— >

—’Itncs - e
% gt

et A —8
[fe——tpHR —

[— ty ————
Data Out —~—— g Xk Data Valid >————-
NOTES:

1. Voltage levels shown are V| 0.4 V, V4= 2.4 V, unless otherwise specified.
2. Measurement points shown are 0.8 V and 2.0 V, unless otherwise specified. m = Don’t Care
3. CS and CS have same timing.

R/W

N




MCM6810

WRITE CYCLE (Vo =5.0V 5%, Vgg =0, Ta = T to TH unless otherwise noted.)

MCM6810 MCM68A10 MCM68810
Characteristic Symbol Min Max Min Max Min Max Unit
Write Cycle Time teyc(W) 450 - 360 - 250 - ns
Address Setup Time tAS 20 - 20 - 20 - ns
Address Hold Time tAH [} - 0 - 0 - ns
Chip Select Puise Width tcs 300 - 250 - 210 - ns
Write to Chip Select Delay Time twes 0 - 0 - 0 - ns
Data Setup Time (Write) tosw 190 — 80 — 60 — ns
Input Hold Time tH 10 — 10 — 10 - ns
Write Hold Time from Chip Select twH 0 - 0 - 0 — ns

WRITE CYCLE TIMING

- teye(w)
Address X
r“AS." |t €S -t t A H —]
. 7 N
cs
- e i
—» twCs [-—— — tyyp f-—
fe————————— tIDSW | tH e

Data In Stable

AN,

NOTES:

1. Voitage levels shown are VL50-4 V., VH=2.4 V, unless otherwise specified.
2. Measurement points shown are 0.8 V and 2.0 V, unless otherwise specified.

3. CS and CS have same timing.
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MCM2114

4096-BIT STATIC RANDOM ACCESS MEMORY

The MCM2114 is a 4096-bit random access memory fabricated with

high density, high reliability N-channel silicon-gate technology. For -

ease of use, the device operates from a single power supply, is directly
compatible with TTL, and requires no clocks or refreshing because of
fully static. operation. Data access is particularly simple, since address
setup times are not required. The output data has the same polarity as
the input data.

The MCM2114 is designed for memory applications where simple in-
terfacing is the design objective. The MCM2114 is assembled in 18-pin
dual-in-line packages with the industry standard pin-out. A separate
chip select (S) lead allows easy selection of an individuat package when
the three-state outputs are OR-tied.

® Single +5 Volt Supply
® 1024 Words by 4-Bit Organization
® Fully Static: Cycle Time= Access Time
@ No Clock or Timing Strobe Required
® Maximum Access Time

200 ns — MCM2114-20

250 ns — MCM2114-25

300 ns — MCM2114-30

450 ns — MCM2114-45
® Power Dissipation: 100 mA Maximum (Active)
® Common Data input and Output
® Three-State Outputs for OR-Ties
® Industry Standard 18-Pin Configuration
@ Fully TTL Compatible

MOS
(N-CHANNEL, SILICON:GATE)

4096-BIT STATIC
RANDOM ACCESS
MEMORY

P SUFFIX
PLASTIC PACKAGE
CASE 707

BLOCK DIAGRAM

g 28 P |
3 :
" 2 M Vce=Pin18
- L3 Row ooy Arrey Vss=Pin9
A6 Select ow
17 84 Columns
A7 1
A8 - -
14
par _2 'Column I/0 Circuits
paz 13 2— Input Column Select
12 P Data
DQ3 j’ Control
1"
DQ4 3—4
-8

s@_—l 5| 6] 71 4
10
W AO A1 A2 A3

PIN ASSIGNMENT

A6 @ vee
AsQ2 17pA7
A4l3 16[1A8
A3ll4 15 1 A9
A0QS 14QDQ1
A6 13f10Q2
A2Q7 12p0DQ3
sgs 11[DQ4
Vssg9 0oEw

PIN NAMES
A0-A9 o .........Address Input
W... . o .. ....Write Enable
5. U Chip Select
DQ1-DQ4 .. DataInput Output
vee .. Power(~5W
Vss . . Ground
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MCM2114

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Vaiue Unit

Temperature Under Bias —10to +80 °C 1
Voltage on Any Pin With Respect to Vg -051t +7.0 v Th's device cgntams cireuitry to protgct
OC Outhut Carrent 50 x the inputs against damage due to high

u py - u .ren 3 m, static voltages or electric fields; however,
Power Dissipation 1.0 Watt it is advised that normal precautions be
Operating Temperature Range 0to +70 °C. taken to avoid application of any voltage
Storage Temperature Range -65t0 +150 | °C higher than maximum rated voltages to

- - this high-impedance circuit.
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-

ceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extended
periods of time could affect device reliability.

DCuOPERATING CONDITIONS AND CHARACTERISTICS
(Fuli operating voltage and temperature range unless otherwise noted.)

RECOMMENDED DC OPERATING CONDITIONS

Parameter Symbol | Min | Typ| Max ]Unit
Vee | 475 5.0 525
Supply Voltage Vse 5 5 5 v
Logic 1 Voltage, All Inputs ‘I ViH 20 { ~ 60 | V
Logic O Voltage, All Inputs ViL -05] - 0.8 \
DC CHARACTERISTICS
MCM2114
Parameter ‘ Symbol TR Unit
Input Load Current (All'Input Pins, Vi, =010 5.5 V) 1Lt — - 10 | wA
1/0 Leakage Current {S=2.4 V, Vpa=0.4 V to V() lILol — — 10 | sA
Power Supply Current (Vin =565V, IpQ=0 mA, Tao=25°C) ) Icct — 80 [ 95 |mA
Power Supply Current (Vin=5.5V, IpQ=0 mA, To=0°C) lcc2 — — 100 | mA
Output Low Current (Vg =0.4 V)"~ oL 21] 60| — |mA
Output High Current (VoH=2.4 V) : I0H, — | -14] -10 mA
CAPACITANCE (f=1.0 MHz, Ta =25°C, periodically sampled rather than 100% tested) .
Characteristic Symbol Max Unit
Input Capacitance (Vi =0 V) ) Cin 5.0 pF
input/Output Capacitance {Vpq=0V) Ci/0 5.0 pF
Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C=1Ay/AV.
AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and termpature range unless otherwise noted.)
Input Pulse Levels ...0.8 Volt and 2.4 Volts Input and Output Timing Levels.............cceveevireeniineenne 1.5 Volts

Input Rise and Fall Times. ..10ns  Output Load 1TTL Gateand C =100 pF

READ (NOTE 1), WRITE (NOTE 2) CYCLES

MCM2114-20 | MCM2114-25 | MCM2114-30 | MCM2114-45 .
Parameter Symbol : - | Unit
Min | Max § Min | Max | Min | Max Min Max
Address Valid to Address Don't Care tavax | 200 - 250 — 300 - 450 = ns
Address Valid to Output Valid tAvVQV - 200 = 250 - 300 - 450 ns
Chip Select Low to Output Valid 1SLQV - 70 — 85 - 100 — 120 ns
Chip Select Low to Output Don’t Care 1SLQX 20 - 20 - 20 - 20 . ns
Chip Select High to Qutput High Z 1SHQZ — 60 - 70 — 80 — 100 ns
Address Don’t Care to Output Don't Care tAXQX 50 — 50 — 50 — 50 - ns
Write Low to Write High twiwH | 120 — 135 ~ 150 — 200 — ns
Write High to Address Don't Care TWHAX 0 — 0 - 0 - 0 — ns
Write Low to Output High Z twLQz - 60 - 70 - 80 - 100 ns
Data Valid to Write High tpywH | 120 — 135 — 150 — 200 — ns
Write High to Data Don't Care tWHDX 0 — 0 — 0 - 0 - ns

NOTES: 1. A Read occurs during the overlap of a low T and a high W
2. A Write occurs during the overlap of a low S and a low W.
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MCM2114

READ CYCLE TIMING (W HELD HIGH)

:Address

A ALAARANE N RARRNARNRRANRR

SRAM

(AVAX

AV QY =]

—

i

e_«i

N

TTITTTT7777

K.
tsmvﬂi

1SLQX; :

P

WRITE CYCLE TIMING (NOTE 3)

Address

(%]

D

X

B ARAARRRARANRY

77777

T

e CWLWH —————

re—UWVHAX

RONK - TF

e

‘WLOZAJG—_
%\ TSSUUSNSS

LLLLLLLIN

. T IWHD X
IDVWH . het—

& 2

3. If the'S low transition occurs simultaneously with the W low transition, the output buffers remain in a high-impedance state.

WAVEFORMS
Waveform Inpul' . Output
Symbol . .
MUST 8€ WILL BE
+ VALIO - VALID

WILL CHANGE
FROMH TO L

CHANGE |
FROM H TO'L

Wirg

CHANGE WILL CHANGE

FROM L TOH FROM L TOH
DON'T CARE CHANGING
m ANY CHANGE STATE
; PERMITTED .~ UNKNOWN
Hl’GH
:>~ IMPEDANCE



MCM2114

TYPICAL CHARACTERISTICS

SUPPLY CURRENT versus SUPPLY VOLTAGE SUPPLY CURRENT versus AMBIENT TEMPERATURE

80 — 7%
- _ 70
T o . z
- =
g - 77T g 6 <
R - —— 3 I~
> >
g g 50 ™~
> |t =1
S 2
3 3 ~
= = 55

60 50

45 475 50 525 55 0 2 40 60 %0
Ve, SUPPLY VOLTAGE (VOLTS) T, AMBIENT TEMPERATURE (°C)
OUTPUT SOURCE CURRENT versus OUTPUT VOLTAGE OUTPUT SINK CURRENT versus OUTPUT VOLTAGE
80 90

AR

5.0 ‘

5.0 /7

\
\
\

lgL, OUTPUT SINK CURRENT (mA)
S
o

loy, GUTPUT SOURCE CURRENT (mA)

20
\ 20 /
1.0 \ /
\ 1.0
\
0 0
1.0 2.0 3.0 4.0 5.0 6.0 0 0.1 0.2 03 04 0.5 06
VQH. OUTPUT VOLTAGE (VOLTS} V@, OUTPUT VOLTAGE (VOLTS)

311



MCM2114

NORMALIZED ACCESS TIME versus TEMPERATURE

10

4

o
@
<l

o
©
S

=)
o
)

o
=
=)

ta, NORMALIZED ACCESS TIME (ns)

o
o
a

=

20

40
Ta. TEMPERATURE (oC)

60

80

TYPICAL ACCESS TIME versus TEMPERATURE

170 l/
L /
: /z
% 150 //
g /
= L~

40

130

20
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MCM2114

MCM2114 BIT MAP

PIN 18
PIN 1 Vee
1023« 10081023 <€ 1008 |1023<€¢——1008 |1023€«——— 1008
1007 1007 1007 1007
DQ3 (PIN NO. 12) DQ4 (PIN NO. 11) DQ1 (PIN NO. 14) DQ2 (PIN NO. 13)
6 16 16 16
15 <€ of15 - oj1s - olis =€ 0

To determine the precise location on the die of a word in memory, reassign address numbers to the address pins as
in the table below. The bit locations can then be determined directly from the bit map.

REASSIGNED

REASSIGNED
PIN NUMBER ADDRESS NUMBER PIN NUMBER ADDRESS NUMBER
1 A6 ) 6 A1
2 A5 7 A2
3 A4 15 AS
4 A3 16 A8
5 A0 17 A7
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MCM6147

4K BIT STATIC RANDOM ACCESS MEMORY

The MCM6147 is a 4096-bit static Random Access Memory organized
as 4096 words by 1-bit, fabricated using Motorola’s high performance
CMOS silicon gate technology (HCMOS). It uses a design approach
which provides the simple timing features associated with fully static
memories and the reduced power associated with CMOS memories.
This means low power without the heed for clocks, nor reduced data
rates due to cycle times that exceed access times.

Chip Enable (E) controls the power-down feature. It is not a clock,
but rather a chip control that affects power consumption. After E goes
high, initiating deselect mode, the part automaticaily reduces its power
requirements and remains in this low-power standby mode as long as E
remains high.

The MCM6147 is in an 18-pin dual in-line package with the industry
standard pin out. It is TTL compatible in all respects. The data out has
the same polarity as the input data. A data input and a separate three-
state output provide flexibility and allow easy OR-ties.
® Single +5 V Supply
® Fully Static Memory — No Clock or Timing Strobe Required
® Maximum Access Time

MCM6147-65="55 ns

MCM6147-70=70 ns
® Automatic Power Down
Low Power Dissipation

356 mA Maximum (Active) .

12 mA Maximum (Standby — TTL Levels)

800 pA Maximum (Standby)

100 pA Maximum (Standby — MCMB1L47)

Low Standby Power Version Available

Directly TTL Compatible — All Inputs and Output
Separate Data Input and Three-State Output
Equal Access and Cycle Time

High Density 18-Pin Package

HCMOS

(COMPLEMENTARY MOS)

4,096 x 1 BIT
STATIC RANDOM
ACCESS MEMORY

P SUFFIX
PLASTIC PACKAGE
CASE 707

BLOCK DIAGRAM

1
Al i | S
A1 t Ve = Pin 18
Vgg =Pin9
A2 >: Memory Array
17 Row 64 Row
e 6 >j Select 64 Columns
A7 P
15
a8 Dy —
o0
1" I~ L I 7
b Column 1/0 Circuits Q
Column Select
- 10
€
8 a 5{ 6| 14]13|12
w T T 1 T1

A3 A4 A5 A9 A10A11

PIN ASSIGNMENTS

Aol @ 18flvee
AlQ2 17 JA6
A20]3 16 [JA7
A304 15[1A8
A4fl5 14 JA9
A5[]6 13 fJA10
Q7 12 pAn
wiQs 1po

Vss[;g 100E

PIN NAMES

AO-ATT Address
...Chip Enable
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MCM6147

ABSOLUTE MAXIMUM RATINGS(See note)

Rating Value Unit A ) U
T Under Bias 100 8% oC This device contains circuitry to protect
emporature Un - 'é o the inputs against damage due to high
Voltage on Any Pin with Respect to Vcc -05t0 +7.0 v static voltages or electric fields; however,
Power Dissipation 1.0 Watt it is advised that normal precautions be
Operating Temperature Range Oto +70 °C tgken to avoid application of any voitage
Storage Temperature Range —65 to + 150 oC hlghe( thén maximum raFed voltages to

this high-impedance- circuit.

NOTE: : . . .
Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are

exceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extended
periods of time couid affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol | Min | Typ [Max:| Unit
- vee 451 50 |65
A
Supply Voltage Vsg 0 0 0 v
Logic 1 Voltage, All Inputs . ViH 2.0 - 6.0 \4
Logic 0, Voltage, All inputs - . - Vi |-03} - [08] V

DC CHARACTERISTICS

Paramet Symbol MCM61L47-565 MCM6147-55 MCM61L47-70 MCMé6147-70 Unit
arameter YOO [Min [Typ* | Max | Min | Typ® | Max| Min | Typ* | Mex| Min | Typ*| Max |.
Input. Load Current Lo . - — i
(Al Input Pins, Viy=0 t0 6.5 V) liL - 001] 1.0 - |oo1] 10 0.01 | 1.0 - 0.01] 1.0 ”_pA
Output Leakage Current | )
= - 3 . - 3 A - . 1. - 014 1.0 A
{E=2.0 V, Vout=0t0 5.5 V) oL o1y ro o1 10 R e
Power Supply Current _ _ _ _ 1
(E=ViL, Output Open! Icc 15 35 15 3H 15 35 5 35 | mA
Standby Current (E=V|R) ) 5 12] -] 5 |12] =5 |12] =|5] 12 [mA
Standby Current (E=Vgc~0.2 V) _ _ _ ~ |2 800 | uA
02 V2 Ve Voo-03 V) ISB1 25 | 100 200 | 800 2 | 100 00 M
Input Low Voltage Vi [-03} -1 o8 [|-03 - |[o8]|-03] - Jo8]-03] — | o8|V
Input High Voltage ) ViH 20 - .60} 20 - 6.0.1 2.0 - 6.0 20 - 8.0 \
Output Low Voltage [ _ _ _ L _ _ _
iy =12.0 i VoL 0.4 0.4 04 04 | v
Output High Voitage** _ _ _ _ _ _ _ _ Vv
o= 8.0 mi VoH | 24 2.4 24 24 v

*Typical values are.for Tpo=26°C and Vcc= +5.0 V.
“*Also, output voltages are compatible with Motorola’s new High-Speed CMOS Logic Family, if the same power supply voltage is used.

CAPACITANCE {f=1.0 MHz, Tp=25°C, periodically sampled rather than 100% tested.) FIGURE 1 — OUTPUT LOAD

Characteristic Symbol Max Unit
Input Capacitance (Vin=0 V) Cin 5.0 Y3 Vee
Qutput Capacitance (Voyt=0V) Cout 7.0 pF
Capacitance measured with a Boonton Meter or effective capacitance calculated from the
equation: C=I1A¢/AV. b3 510
Q -
30 pF
300 71~ (including
scope and jig)




MCM6147

AC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature unless otherwise noted)

.......... 1.5 Volts
See Figure 1

0 Volt to 3.5 Volts Input and Output Timing Reference Levels e
10ns Output Load

Input Pulse Levels
Input Rise and Fall Times

READ, WRITE CYCLES

) MCM61L47-55 | MCM61L47-70
Parameter Symbol MCM6147-65 MCM6147-70 | Unit
Min Max Min Max
Address Valid to Address Don’t Care
(g:ycle Time when Chip Enable is Held Active) tavax | 55 - 0 -
Chip Enable Low to Chip Enable High tELEW 55 = 70 — ns
Address Valid to Output Valid (Access) tAVQV — 55 — 70 ns
Chip Enable Low to Output Valid {(Access) tELQV — 55 — 70 ns
Address Valid to Output Invalid tAVQAX 5 — 5 - - ns
Chip Enable Low to Output Invalid tELQX: 10 — 10 — ns
Chip Enable High to Output High Z tEHQZ 0 40 o] 40 ns
Chip Selection to Power-Up Time tpy 0 — 0 — ns
Chip Deselection to Power-Down Time tpD 0 [ 30 ns
Address Valid to Chip Enable Low (Address Setup) tAVEL 0 — .0 — ns
Chip Enable Low to Write High tELWH 45 — 55 - ns
Address Valid to Write High tAVWH 45 — 56 - ns
Address Valid to Write Low (Address Setup) tAVW 0 - 0 = hs
‘Write Low to Write High (Write Pulse Width) ] : WLWH 35 — 40 — ns
Write High to Address Don't Care ) WHAX 10 - 15 - ns
Data Valid to Write High j tDYW 25 ] ns’
Write'High to Data Don’t Care (Data Hold) tWHDX 10 — - 10 - ns
Write Low to Output HighZ tWwLQZ 0 30 0 35 ns
Write High to Output Valid tWHQV 0 — 0 — ns
TIMING PARAMETER ABBREVIATIONS ) TIMING LIMITS :
tX XXX The table of timing values shows either a minimum or a
signal name from which interval is defined — ] maximum limit for each parameter. Input requirements are
transition direction for first signal I specified from the external system point of view. Thus, ad-
signal name to which interval is defined dress setup time is shown as a minimum since the system
transition direction for second signal must supply at least that much time {even though most
i devices do not require it). On the other hand, responses from
The transition definitions used in this data sheet are: the memory are specified from the device point of view.
H= transition to high Thus, the access time is shown as a maximum since the
L= transition to low device never provides data later than that time.

V=transition to valid .
X=transition to invalid or don’t care
Z= transition to off (high impedance)
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MCM6147

v
Address M
ViL
VOH
Q (Data Out)
VoL
ViH
Address ViL
E VIH
ViL
VOH
Q {(Data Out)
v
vee Icc
Supply
Current Is8
Address
E
w
D (Data In}
Q (Data Out)

o TR RRRRRRR B Gt - CRXKKKKER,

READ CYCLE TIMING 1
(E Held Low)

;— TAVAX

[-————— tAVQV

[—— 1avax ———>|

Previous Data Valid

Data Valid

READ CYCLE TIMING 2

[— tAVEL
Address Valid
tELEH :-'
Em—
-
f———— ELQY ————— tEHQZ [‘-
[— tELOX —

High Z

Data Valid | ) HighZ

-

—=f o

NOTE: W is high for Read Cycles

WRITE CYCLE TIMING

[ tAVAX
o
ViL

ELWH

o R

K77,

ViL

|

TAVWH

l WHAX

s

[ taywL — r IWLWH —
ViH
AN\ 7
|

Data Valid

RXXRUUUIUXXIXXXNRXN

ViL

IDVWH -—p—oi» tWHDX

wLQz -—n-————! l‘—o‘- twHQvV

317

High Z

Data Out=Data In




MCM6147

LOW Vcc DATA RETENTION CHARACTERISTICS (TA=0to +70°C) (MCM61L47 Only)
Parameter Conditions Symbol Min Typ | Max | Unit
\ E=vgc-0.2V _ _
Ve for Data Retention VinZVCe-02V of Vin=02 V VDR 2.0 v
=30V, E228V
Data Retention Current- V::cmz.ss\? o \Enszo‘z v ICCDR - - | 40 sA
Chip Disable to 'Data Retention Time See Retention Waveform tCDR 0 - - ns
Operation Recovery Time trec | "TAVAX] — - ns
‘tavax = Read Cycle Time.
LOW Ve DATA RETENTION WAVEFORM
g — Data Retention Mode —————3»
- a5V
vee 45V \ VpRrz2.0 V. j
tCOR—
Exzvpr-02V
E 22V
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MCM2016H

Advance Information

FAST 16K BIT STATIC RAM

The MCM2016H is a 16,384-bit Static Random Access Memory
organized as 2048 words by 8 bits, fabricated using Motorola’s High-
performance silicon-gate MOS (HMOS) technology. It uses an in-
novative design approach which combines the ease-of-use features of
fully static operation {no external clocks or timing strobes required) with
the reduced standby power dissipation associated with clocked
memories. To the user this means low standby power dissipation
without the need for address setup and hold times, nor reduced data
rates due to cycle times that are no longer than access times. Perfect for
cache and sub-100 ns buffer memory systems, this high speed static
RAM is intended for applications that demand superior performance
and reliability. _

Chip Enable (E) controls the power-down feature. It is not a clock but
rather a chip control that affects power consumption. In less than a cy-
cle time after chip enable (E) goes high, the part automatically reduces
its power requirements and remains in this low-power standby mode as
long as the chip enable (E) remains high. This feature provides signifi-
cant system-level power savings.

The MCM2016H is in a 24-pin dual-in-line 300 mil wide package with
the industry standard JEDEC approved pinout. A 24 pin dual-in-line 600
mil wide package is also available.

® Single +5 Volt Operation (+ 10%)
® Fully Static: No Clock or Timing Strobe Required
® Fast Access Time: MCM2016H-45 — 45 ns (max)
MCM2016H-55 — 55 ns (max)
MCM2016H-70 — 70 ns (max)
® Power Dissipation: 120 mA Maximum {Active)
20 mA Maximum (Standby)
® Three-State Output

MoS

{N-CHANNEL, SILICON-GATE)

2,048 %8 BIT
STATIC RANDOM
ACCESS MEMORY

Y SUFFIX
CERAMIC PACKAGE
CASE 716

P SUFFIX
PLASTIC PACKAGE
CASE 724

BLOCK DIAGRAM
4 :
Ad > a— Pin 24=Vcc
A5 % >, a— - Pin 12=Vgg
Ap—T— (X1  Row . Memory Matiix
AT™53 Decoder . 128x 128
ABT 3 . .
AT
A0
9
DQO:
‘pa19 ! . Column 1/0 .
Q211+ | ° =
D032+ Do
ST = ata
D04 55— Control Cotumn Decod
Q5 = olumi ecoder
DQ6 5
DQ7 .
8 7 6 5 v
[
, bl
A0 Al A2 A3 [} :
i
E 18
é— 20 | Control
W. 21 Logic
- 1

PIN ASSIGNMENTS

PIN NAMES

Address input
Data Input/Output

..... Write Enable
.Output Enable
....Chip Enable
.Power {+5V}
Ground

This document contains information on a new product. Specifications and information herein
are subject to change without notice.
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SRAM

MCM2016H

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Value Unit
Temperature gri‘der Bias ) -10to +80 °C ]
Voltage on Any Pin With Respect to Vgs ~-05t0 +7.0_ v
DC Output Current 20 mA
Power Dissipation: 1.2 Watt
Operating Temperature Range O0to +70 °C
Storage Temperature Range -85 to + 150 °C

NOTE: Permanient device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
- ceeded:” Functional operation should be restricted to RECOMMENDED OPERAT-
ING- CONDITIONS. Exposure to higher than recommended voltages for extend-

ed periods of time could affect device reliability.

This device contains circuitry to protect the
inputs against damage ‘due to high static
voltages or electric fields; however, it is ad-
vised that normal precautions be taken to
avoid application of any voltage higher than
maximum rated voltages to this high-
impedance circuit.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.)

RECOMMENDED OPERATING CONDITIONS
T Parameter

Symbot | Min: | Typ | Max | Unit

Supply Voltage

Vee 45 | 50 | 65| V
Vgs 0 0 0 \

Input Voltage* *

Ty

Vig | 20 |30 60] v

ViL |-05% O 08 \

than 100% tested.

**50 ns maximum address rise and fall times, while the chip is selected.

*The device will withstand undershoots to the — 2.5 volt level with a maximum pulse width of 50 ns. This is periodically sampled rather

DC CHARACTERISTICS . .

) Parameter Symbol | Min | Max | Unit
Input Leakage Current (Vcc=56.5V, Vin=GND to V¢() IL| -101 10 A
Output Leakage Current (E=Vy4 or G=V|H, Vi/0=GND to V¢! Ilo [-50] 50 | uA
Operating Power Supply.Current (E=Vj_, 1|/0=0 mA) Icct - 120 | mA
Standby Power Supply Current (E=V Q) I1SB — 20 | mA
Output Low Voltage (o =8.0 mA) See Figure 1 VoL - 0.4 vV
Output High Voltage (Igy= —4.0 mA) See Figure 1 VOH 2.4 - \

CAPACITANCE (f=1.0 MHz,; Ta = 26°C, periodically sampled rather than 100% tested.)

- Characteristic

Symbol | Typ | Max| Unit

Input Capacitance except £, DQ

Ci/0 5 7 | pF

Input/Output Capacitance and E Input Capacitance

MODE SELECTION

- 3-20

Mode E G | W ] Vcc Current DQ
Standby H X X Isg: High Z
Read L L H Icc Q
Write Cycle (1) L X L Icc D
Write Cycle (2) L X L lce D




MCM2016H

InputPulse Levels..................

Input and Output Timing Reference Levels . ..

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range uniess otherwise noted)

........... 0and3.0 Volts ....0.8and 2.0 Volts
InputRiseandFall Times .................................5ns Outputload ................coiviiaiiii .. See Figure 2
READ CYCLE #1 (Address Controlled) E= V), G=Vj, W=V|y
Symbol MCM2016H-45 MCM2016M-55 MCM2016H-70
Parameter Standard Alternate Min Max Min Max Min Max Unit
Address Valid to Output Valid tavav TAA - 45 - 55 - 70 ns
(Address Access Time}
Address Valid to Address Valid tAVAV tRC 45 — 56 - 70 - ns
(Read Cycle Time)
Address Invalid to Output Invalid tAXQX tOH 5 - 5 - 5 - ns
(Output Hold Time)
tavav >
A (Address) X
[E——— TAVQY ———3»1 [ & tAX QX 3
Q (Data Out) Data Valid
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READ CYCLE #2 (Chip Enable Controlled) G= V., W=V

Symbol MCM2016H-45 MCM2016H-556 MCM2016H-70
Parameter Standard Alternate Min Max Min Max Min Max Unit
Chip Enabie Low to Output Valid teLQv tACS = 45 - 56 - 70 ns
(Chip Enable Access Time)
Chip Enable Low to Chip Enable High tELEH tRC 45 - 55 - 70 - ns
(Read Cycle Time)
Address Valid to Chip Enable Low tAVEL taAS 0 - 0 - 0 - ns
(Address Setup to Enable Active)
Chip Enable Low to Output Invalid tELQX 47 5 = 5 — 5 — ns
(Chip Enable to Output Active)
Chip Enable High to Output High Z tEHQZ tHz 0 20 0 20 0 20 ns
(Chip Disable to Output Disable)
Chip Enable Low to Power Up tELICCH tPyU 0 - 0 _ 0 _ ns
Chip Enable High to Power Down tEHICCL tPD — 20 - 20 - 20 ns
TAVEL->
A (Address) X
< ELEH o T
E (Chip Enable) & /
[e——1ELQV—3> [ tEHQZ ]
€t ELQX]
Q (Data Out} Data Valid |
ELICCH = e—1EHICCL
vee lce ——— - ——————
Supply
Current IsB
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READ CYCLE #3 W=V|y

Symbol MCM2016H-45 MCM2016H-55 MCM2016H-70
Parameter Standard Alternate Min Max Min Max Min |- Max Unit -
Chip Enable Low to Output Valid teLQV tACS - 4 | = 55 - 70 | s
(Chip Enable Access Time) .
Address Valid to Output Valid tAvQY tAA - | 45 - 55 - 70 ns
(Address Access Time) -
Address Valid to Address Valid TAVAY tRC 45 - 55 L - .70 - ns’
(Read Cycle Time) )
Address lfwalid to Output Invalid tAXQX " tOH 5 - 5 - 5 - ns
(Output Hold Time)
Chip Enable Low to Output Invalid tELQX oWz 5 - 5 - 5 - ns
(Chip Enable to Output Active)
Chip Enable High to Output High Z ~ tEHQZ tHz 0 20 0 20 0 20 ns
{Chip Disable to Output Disable) )
Output Enable Low to Output Valid tgLaQv tog e 20 - 35 - 45 ns
(Output Enable Access Time)
Qutput Enable Low to Output Invalid 1GLOX B ('S 0 - 0 - 0 - ns
{Output Enable to Output Active)
Output Enable High to-Output High Z tGHQZ tHz 0 20 0 20 0 30 ns
{Output Disable to Output Disable)
-« TAVAV
A (Address) ~
[€———————— Ay QY ————————
§ (Output Enatle \X\\ \X\ \ / / / / / /
V4
. . B . rE——1GLQV— TAXQX
EiChipEnablel -~ N\ \ I B / /// ///
4 ca
teLQv. »4——— GHQz
e le——teHar——»
Q (Data Out) . High Z g (- Data Valid
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WRITE CYCLE #1 (Write Controlled Notes 1 and 3, G=V,_

Symbol MCM2016H-45 MCM2016H-65 MCM2016H-70
Parameter Standard Alternate Min Max -Min Max Min Max Unit

Address Valid to Address Valid tAVAV - WWC 45 — 55 - 70 - ns
(Write Cycle Time) R

Write Low to Write High WLWH tWp 20 - 25 - 30 - ns
(Write Pulse Width)

Chip Enable Low to Write High - tELWH tEW 40 - 50 - 65 - ns
(Chip Enable to End of Write)’

Data Valid to Write High tDVWH tbw 20 - 25 - 30 - ns
{Data Setup to End of Write) . .

Write High to Data Don't Care . WHDX tDH 0 - 10 - 10 - ns
(Data Hold After End of Write) . . )

Address Valid to Write High tAVWH AW 40 - 50 - 65 - ns
(Address Setup to End of Write} . R

Address Valid to Write Low tAVWL tAS 0’ - 0 = 0 - ns
(Address Setup to Beginning of Write) . .

Write High to Address Don’t Care WHAX tWR 0 - 0 - 0 - ns
(Address Hold After End of Write) L

Write Low to Output High Z twLQz twz 0 20 0 20 0 20 ns
{Write Enable to Output Disable)

Write High to Output Don't Care WHQX tow 0 10 0 10 0 10 ns
{Output Active After End of Write)

NOTES:

. Write enable (W) must be high during all address transitions. _

2. twHAX is measured from the earlier of chip enable (E) or write enable (W) going high to the end of write cycle.

3. If the chip enable () low transition occurs simultaneously with the write enable (W) transition, the output remains in a high impedance
state.

4. If chip enable (E) is low during this period, DQ pins are in the output state. Then, the data input signals of opposite phase to the outputs

must not be applied to them.

tAvAV >{
A (Address) x
LELWH > WHAXI2}
E (Chip Enable) \ \\\\\\ 13) /7///////7
TAVWH >
e tWLWH ————3{€—— tWHOX —>]
W (Write Enable) \ \\ }
tAVWL —{€

»— WLQZ

)m
Q (Data Out} 4 }
<—‘DVWH~)<‘WHDXﬂ 14

D (Data In) ﬁ; Data Valid XXXXX

A
A
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WRITE CYCLE #2 (Chip Enable Controlied) Note 5

Symbol MCM2016H-45 MCM2016H-55 MCM2016H-70
Parameter Standard Alternate Min Max Min Max Min Max Unit

Address Valid to Address Valid tAVAV twe 45 - 55 = 70 - ns
(Write Cycle Time)

Write Low to Chip Enable High YWLEH twp 20 - 20 - 20 - ns
{Write Pulse Width)

Chip Enable Low to Chip Enable High tELEH Ew 45 - 55 - 70 - ns
{Chip Enable to End of Write}

Data Valid to Chip Enable High tDVEH tow 20 - 20 - 20 - ns
(Data Setup to End of Write)

Chip Enable High to Data Don’t Care tEHDX tDH 5 - 5 - 5 - ns
(Data Hold After End of Write)

Address Valid to Chip Enable High tAVEH tAW 45 — 55 - 70 - ns
(Address Setup to End of Write)

Address Valid to Chip Enable Low TAVEL tAS 0 — 0 — 0 - ns
(Address Setup to Chip Enable)

Chip Enable High to Address Don’t Care tEHAX tWR 0 - 0 - 0 - ns
(Address Hold After End of Write)

Write Low to Output High Z twLQz tHz 0 20 0 20 0 20 ns
(Write Enable to Output Disable)

NOTES:

o

. Write enable (W) must be high during all address transitions.

6. teHAX is measured from the earlier of chip enable (E) or write enable (W) going high to the end of write cycle.
7. If the chip enable (E) low transition occurs simultaneously with the write enable (W) transition, the output remains in a high impedance

state.

8. If chip enable (E) is low during this period, DQ pins are in the output state. Then, the data input signals of opposite phase to the outputs

must not be applied to them

< tAvAV

A (Address)

X

X

(————TAVEL ~——3»]

- / i i 7
G (Output Enable)

E (Chip Enable)

W (Write Enable)

NRRNNY

SO N

/

—» wiQz

Q (Data Out)

XXXHXXXXXXAX

A

D (Data In)

[ ——————GHQZ —————»

[€—IDVEH —3»

€— LEHDX —»

325

Data Valid

KAXAX
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FIGURE 1 — DC OUTPUT LOAD FIGURE2 — AC QUTPUT LOAD

5V 5V
970 Q
510Q
Q
Q .
30 pF
3000 {Including 30pF
scope and jig) (Including
scope and jig)
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MCM2167H

Advance Information

FAST 16K BIT STATIC RAM

The MCM2167H is a 16,384-bit Static Random Access Memory orga-
nized as 16,384 words by 1 bit, fabricated using Motorola’s High-
performance silicon-gate MOS (HMOS) technology. It uses an innova-
tive design approach which combines the ease-of-use features of fully
static operation (no external clocks or timing strobes required) with the
reduced standby power dissipation associated with clocked memories.
To the user this means low standby power dissipation without the need
for address setup and hold times, nor reduced data rates due to cycle
times that are no.longer than access times. Perfect for cache and
sub-100 ns buffer memory systems, this high speed static RAM is in-
tended for applications demanding superior performance and reliability.

Chip Enable (E) controls the power-down feature. It is not a clock but
rather a chip control that affects power consumption. In less than a

MOS
(N-CHANNEL, SILICON-GATE)
16,384-BIT STATIC
RANDOM ACCESS
MEMORY

L SUFFIX
CERAMIC PACKAGE

cycle-time after Chip Enable (E) goes high, the part automatically 2 CASE 729

reduces its power requirements and remains in this low-power standby

mode as long as the Chip Enable (E) remains high. This feature provides

significant system-level power savings. P SUFFIX

The MCM2167H is in a 20 pin dual-in-line package with the industry PLASTIC PACKAGE

standard pinout. It is TTL compatible in all respects. The data out has CASE 738

the same polarity as the input data. A data input and a separate three- .

state output provide flexibility and allow easy OR-ties.

® Single +5 V Operation (£ 10%)

® Fully Static Memory — No Clock or Timing Strobe Required

® Fast Access Time: MCM2167H-35 — 35 ns Max. Z SUFFIX
MCM2167H-45 — 45 ns Max. : 20 LEADLESS CHIP CARRIER
MCM2167H-56 — 55 ns Max. - 1 CASE 7528

® Power Dissipation: 120 mA Maximum (Active)
20 mA Maximum (Standby)

® Three-State Output

PIN ASSIGNMENT

BLOCK DIAGRAM

Vce=Pin 20
] Vg§g=Pin 10

Memory Array

ne———5
4 Row

128 Rows

A3 —17——{; Select | ® 128 Columns
an——35 ]
A12——18—[}: .

19
ms——~{ 5]

12 1 [] [] [) | 8

D >— Column 1/0 Circuits Q

Column Select PIN NAMES

Address Input
I3 m | w Write Enable
,,,,,, Chip Enable
B, Data input
Data Output
5| 6| 7| 13| 14) 15] 16 VEC oo Power (+5 V)
W : e

VSS oo Ground
A4 AB AB A7 A8 A9 A10

This document contains information on a new product. Specifications and information herein
are subject to change without notice.
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ABSOLUTE MAXIMUM RATllNGS (See Note)

Rating Value Unit
Temperature Under Bias -1010 +80 °C
Voltage on Any Pin With Respect to Vg -05to +7.0 v
DC Output Current 20 mA
Power Dissipation 1.0 Watt
Operating Temperature Range Oto +70 °C
Storage Temperature Range —65to + 180 °C

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extend-

ed periods of timé could affect device reliability.

This device contains circuitry to protect the
inputs against damage due to high static
voltages or electric fields; however, it is ad-
vised that normal precautions be taken to
avoid application of any voltage higher than

maximum rated voltages

impedance circuiit.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.)

RECOMMENDED OPERATING CONDITIONS

to this  high-

Parameter Symbol | Min | Typ | Max | Unit
Subply Yoltage Vee |45 50 |55 v
upply Voltag Ves o o v
ViH 20(30[60]| Vv

* %
Input Voltage Vi os* o 08 v

*The device will witﬁstand undershoots to the — 2.5 volt level with a.maximum pulse width of 50 ns.

100% tested.

* %50 ns maximum address rise-and fall times, while the chip is selected.

DC CHARACTERISTICS

This is periodically sampled rather than

Parameter Symbol Min Max Unit
Input Leakage Current (Vcc=5.5V, Vin=GND to V¢! [T} -10 10 A
Output Leakage Current (E=V|y, V|;0=GND to V¢¢, Vee=55V) Lo -50 50 uA
Operating Power Supply Current (E= V)|, 1j,0=0 mA) [felol] - 120 mA
Standby Power Supply Current (E= V) 1) — 20 mA
Output Low Voltage (lgp =8.0 mA) See Figure 1 VoL - 04 \
Output High Voltage (Ioy = ~4.0 mA) See Figure 1 VOH 2.4 — Vv
CAPACITANCE (f=1.0 MHz, Tp=25°C, periodically sampled rather than 100% tested)
Characteristic Symbol Typ Max Unit
Input Capacitance except, E, DQ Cin 3 5 pF
Input/Qutput Capacitance and E Input Capacitance Ciyo 3 7 pF
MODE SELECTION
Mode E | W [ Vgc Current Q
Standby ) H X IS8 High Z
Read L H Icc Data Out
Write Cycle (1) L L Icc High Z
Write Cycle (2) L L Icc High Z
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and. temperature range unless otherwise noted.)
Input Puise Levels

......... ..0and 3.0 Volts Input and Output Timing Reference Levels ... ....0.8and 2.0 Volts
Input Riseand Fall Times .. ........................ ... .. 5ns Outputload . .....ooivi See Figure 2
READ CYCLE #1 (Address Controlled) E= V), W=V
Symbol MCM2167H-35 | MCM2167H-45 | MCM2167H-55
Parameter Standard | Alternate Min Max Min Max Min Max Unit
Address Valid to Output Valid tAVQV tAA 35 - 45 - 55 ns
(Address Access Time)
Address Valid to Address Valid tAVAV tRC 35 - 45 - 55 - ns
(Read Cycle Time)
Address Invalid to Output Invalid tAXQX toH 3 3 - 3 - ns
(Output Hold Time)
- tAvAV
'
A (Address) X
\

[€&—— TAXQX —7

Data Valid W

[ €&————— tavQv

Q (Data Qut)
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READ CYCLE #2 (Chip Enable Controlied) Notes 1.and 2

Symbol MCM2167H-35 |~ MCM2167H-45 MCM2167H-55
Parameter Standard Alternate Min Max Min Max Min Max ~Unit

Chip Enable Low to Output Valid teLQv tACS - 35 - 45 - 55 ns
{Chip Enable Access Time)

Chip Enable Low to Chip Enable High tELEH tRC 35 - 45 - 55 - ns
(Read Cycle Time)

Address Valid to Chip Enable Low "UtAVEL tas 0 - 0 - 0 - ns
(Address Setup to Enable Active)

Chip Enable Low to Output Invalid tELQX Lz 5. - 5 - 5 — ns
(Chip Enable to Output Active)

Chip Enable High to Output High Z tEHOZ tHz 0 25 0 25 -0 30 ns
(Chip Disable to Output Disable)

Chip Enable Low to Power Up tELICCH tpy 0 - 0 - 0 - ns

Chip Enable.High to Power Down tEHICCL tpD - 35 - 45 - 65 ns

NOTES:

1. Write Enable (W) is high for read cycle. -
2. Address valid prior to or coincident with Chip Enable (E) transition low.

let-tAVEL I
A (Address) x ' x
i tELEH
N —
E(Chip Enable) \ /
| EL QY] [~ (EHQZ 3
[€tELQX
Q (Data Out) Data Valid
TELICCH —3 le——EHICCL
vVee Icc - - - — = arn =
Supply
Current isg
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WRITE CYCLE #1 (Write Controlled) Note 3

Symbol MCM2167H-35 MCM2167H-45 MCM2167H-55
Parameter Standard Alternate Min Max Min Max Min Max Unit

Address Valid to Address Valid - tAVAV twe 35 - 45 - 65 - ns
{Write Cycle Time) )

Write Low to Write High tWLWH twp 20 - 20 - 25 - ns
(Write Pulse Width) . .

Chip Enable Low to Write High tELWH tEW 35 - 45 - 55 — ns
(Chip Enable to End of Write)

Data Valid to Write High t(DVYWH tbw 15 — 16 20 - ns
(Data Setup to End of Write) .

Write High to Data Don’t Care WHDX 1DH 0 - 0 — 0 - ns
(Data Hold After End of Write)

Address Valid to Write High TAVWH tAW 35 - 45 - 55 - ns
{Address Setup to End of Write) 5

Address Valid to Write Low TAVWL tAS 5 - 5 - 10 - ns
(Address Setup to Beginning of Write)

Write High to Address Don’t Care WHAX tWR 0 - 0 - 0 - ns
(Address Hold After End of Write)

Write Low to Output High Z twLQz twz 0 20 0 20 0 25 ns
(Write Enable to Output Disable)

Write High to Output Don’t Care tWHQX tow 0 25 0 25 0 30 ns
{Output Active After End of Write) :

NOTES: ’

3. Either Chip Enable (E} or Write Enable (W) must be high during all address transitions.
4. tyyHAX is measured from the earlier of Chip Enable (E) or Write Enable (W) going high to the end of write cycle.

A (Address) :); ' ’ x:
TN LA RRY 1/

TAVWH
_ [E—— WILWH ————>|

W (Write Enable) 3 \ \\ J‘
tAVWL .

twiLaz

O (Data Ou” M
r—IDVWH ->r<-‘WHDX->
Y =
D (Data In) Data Valid
X Z
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WRITE CYCLE #2 (Chip Enable Controfled) Note 5

Symbot . MCM2167H-35 MCM2167H-45 MCM2167H-55

Parameter Standard Alternate Min Max Min Max Min -| ‘Max Unit

Address Valid to Address Valid tAVAV twe 35 - 45 - 65 - ns
{Write Cycle Time) ;

Writé Low to Chip Enable High 1 wien twe 20 - 20 - 20 - ns
(Write Pulse Width} :

Chip Enable Low to Chip Enable High 1ELEH tew 35 - 45 - 55 - ns
{Chip Enable to End of Write) )

Data Valid to Chip Enable High DVEH DWW 15 - 15 - ©20 - ns
(Data Setup to End of Write)

Chip Enable High to Data Don‘t Care tEHDX tDH 5 I 5 - ] = ns
(Data Hold After End of Write)

Address Valid to Chip Enable High tAVEH tAW 35 - 45 — 85 - ns
(Address Setup to End of Write)

Chip Enable High to Address Don't Care tEHAX tWR 0 - 0 - 0 - ns
{Address Hold After End of Write)

NOTES:

5. Either Chup Enable (E) or Write Enable (W) must be hngh during all address transitions.
6. teHAX is measured from the earlier of Chip Enable (E) or Write Enable (W) going high to the end of write cycle.

TAVAV >

. v d
A (Address) )9
X : )
tEHAXISB] <—>‘
le—— tAVEL——

TN AN NN a—— 1/ /0[]
oo MANNNN i

\

[€E——— tWLEH — >

tavwL [E——> —thLQZ

Q (Data Out)

etV EH — I €— tEHDX ]

= B
D (Data In) Data Valid KXXX

FIGURE 1 — DC OUTPUT LOAD FIGURE2 — AC OUTPUT LOAD
1.73v ) 5V
970 @
o Q

30 pF 12k

(Including 30pF

scope and jig! (Including scope

and jig)
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MCM6116

16K BIT STATIC RANDOM ACCESS MEMORY

The MCM6116 is a 16,384-bit Static Random Access Memory
organized as 2048 words by 8 bits, fabricated using Motorola’s high-
performance silicon-gate CMOS (HCMOS) technology. It uses a design
approach which provides the simple timing features associated with ful-
ly static memories and the reduced power associated ‘with CMOS
memories. This means low standby power without the need for clocks,
nor reduced data rates due to cycle times that exceed access time.

Chip Enable (E) controls the power-down feature. It is not a clock but
rather a chip control that affects power consumption. In less than a cy-
cle time after Chip Enable (E) goes high, the part automatically reduces
its power requirements and remains in this low-power standby as long
as the Chip Enable (E) remains high. The automatic power-down
feature causes no performance degradation.

The MCM6116 is in a 24-pin dual-in-line package with the industry
standard JEDEC approved pinout and is pinout compatible with the in-
dustry standard 16K EPROM/ROM.
® Single +5 V.Supply
® 2048 Words by 8-Bit Operation
® HCMOS Technology
® Fully Static: No Clock or Timing Strobe Required
® Maximum Access Time: MCM6116-12 — 120 ns

MCM6116-15 — 150 ns
MCM86116-20 — 200 ns
©® Power Dissipation: 70 mA Maximum (Active)
15 mA Maximum (Standby-TTL Levels)
2 mA Maximum (Standby)
@ Low Power Version Also Available — MCM61L16
@ Low Voltage Data Retention (MCM61L16 Only):
50 uA Maximum -

HCMOS

(COMPLEMENTARY MOS)

2,048x 8 BIT
STATIC RANDOM
ACCESS MEMORY

P SUFFIX
PLASTIC PACKAGE
CASE 708

BLOCK DIAGRAM

—l Pin 24=Vce
A——{3—] - Pin 12=Vgs
f“" z: Row . Memory Matrix
Ad (1 Decoder | o 128x 128
Ab: > — .

A ]
A7 > am—
0005 T—]
hle}] }? T — : Column i/0
0Q2 input
32? 113 + Data
DG: 12 : Control Column Decoder
DOGT;—
Da7
8 23 22 19
AC A8 A9
I
E 18
3 20 Control
W 21 Logic

PIN ASSIGNMENTS

ATl' @ o vee
A6f]2 231148
A5[]3 .22[1A9
Aafja 2 AW
A3lls 20{16
A2fle 19 lA10
a7 18 gE
Aof]s 1710Q7
Dooﬂ 9 16 IDQ6
pa1fio 15 [10Qs
pa2f1 14 [I0Q4
Vgsii2 13f]pa3
PIN NAMES

DQO-DQ7 .Data Input/Output
Wi Write Enable
G.. .Output Enable
E. ....Chip Enable
vee - .Power (+5V)
Vgs. Ground

Address Input
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ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Value Unit .

Temperature Under Bias 10t +80 "oC This device contains circuitry to protect the

" - inputs against damage due to high static}
Voltage on Any Pin With Respect to Vgg -1.0to +7.0 \ voltages or electric fields; however, it is ad-
DC Output Current 20 mA vised that normal precautions be taken to
Power Dissipation 1.2 Watt avoid application of any voltage higher than
Operating Temperature Range 0to +70 °C maximum rated voltages to this high-

impedance circuit.

Storage Temperature Range -65to +150 °C

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extend-
ed periods of time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature ranges unless otherwise noted.)

RECOMMENDED OPERATING CONDITIONS
Parameter Symbol | Min | Typ | Max | Unit
vVee 45 150 | 65| V
Vss 0 0 0 \
VIH 22 135 1] 60 \
Vi =107 — |08 \
*The device will withstand undershoots to the — 1.0 volt level with a maximum pulse width of 50 ns at the — 0.3 volt level. This is periodically
sampled rather than 100% tested.

Supply Voltage

Input Voltage

RECOMMENDED OPERATING CHARACTERISTICS

Parameter Symbol MCM6116 MCMG1L16 Unit
Min | Typ* | Max | Min | Typ* | Max

Input Leakage Current (Voc=5.5V, Vin=GND to V¢l 1t N - - 1 A
Output Leakage Current (E= V4 or G=V|y Vi;0=GND to V¢! [ o] -0 = 1 - - 1 A
Operating Power Supply Current (E= V)L, 1),0=0 mA) icc - 35 70 - 35 56 | mA
Average Operating Current Minimum cycle, duty=100% Icco - 35 70 - 35 56 | mA
Standby Power|(E=Vy) IsB — 5 15 — 5 12 | mA
Supply Current {E=Vce—0.2 V, VipzVeg—0.2 V or Vip=0.2 V) 1SB1 - 20 2000 | — 4 100 | pA
Output Low Voltage {loL=2.1 mA) VoL = - 04 | — - | 04 \
Output High Voltage (lpH= — 1.0 mA)** VOH 2.4 - - 2.4 - - \

‘Vee=5V, Ta=25°C
**Also, output voltages are compatible with Motorola’s new high-speed CMOS logic family if the same power supply voltage is used.

CAPACITANCE (f=1.0 MHz, Tp=25°C, periodically sampled rather than 100% tested.)

Characteristic Symbol | Typ | Max| Unit
Input Capacitance except E Cn | 3 5 pF
input/Output Capacitance and, E Input Capacitance Ci/0 5 7 pF

MODE SELECTION
Mode E G | W | Vg Current DQ

Standby H X X IsB. IsB1 High Z
Read L L H Icc - Q
Write Cycle (1) L H L Icc D
Write Cycle (2) L L L Ice D
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature unless otherwise noted.)

Input Pulse Levels ....0 Volt to 3.5 Volts Input and Qutput Timing Reference Levels ..................... 1.5 Volts
Input Rise and Fall Times .......ccooooiviiiiiiini 10ns OutputLoad ......coovvviiiiiiii 1 TTL Gateand C|_= 100 pF
READ CYCLE
MCM6116-12 MCMé6116-15 MCM6116-20
Parameter Symbol | MCM61L16-12 MCM61L16-15 MCM61L16-20 Unit
Min Max Min Max Min Max
Address Valid to Address Don't Care
(Cycle Time when Chip Enable is Held Active) tAVAX 120 - 150 - 200 - ns
Chip Enable Low to Chip Enable High tELEH 120 - 150 - 200 — ns
Address Valid to Output Valid (Access) tAVQV — 120 - 150 - 200 ns
Chip Enable Low to Output Valid (Access) tELQV - 120 - 150 — 200 ns
Address Valid to Output Invalid tAVQOX 10 — 15 — 15 — ns
Chip Enable Low to Output Invaiid tELQX 10 — 15 = 15 — ns
Chip Enable High to Output High Z tEHQZ 0 40 0 50 0 60 ns
10utput Enable to Output Valid tGLQV - 80 - 100 - 120 ns
QOutput Enable to Output Invalid tGLQX 10 - 15 — 15 — ns
Output Enable to Output High Z tGLQZ 0 40 0 50 0 60 ns
Address Invalid to Qutput Invalid tAXQX 0 - - . 15 = -15 — ns
Address Valid to Chip Enable Low (Address Setup) TAVEL 0 - 0 — 0 — ns
Chip Enable to Power-Up Time tpu 0 - 0 - 0 — ns
Chip Disable to Power-Down Time 1 tpp - 30 - 30 - 30 ns
WRITE CYCLE
MCM6116-12 MCM6116-15 MCM6116-20
Parameter Symboi { MCM61L16-12 MCM61L16-15 MCM61L16-20 Unit
) . ) .| . Min Max Min Max Min Max
Chip Enable Low to Write High tELWH 70 - 90 - 120 - ns
ddress Valid to Write High tAVWH 105 - 120 - 140 - ns
Address Valid to Write Low (Address Setup)- tAVWL 20 = 20 - 20 - ns
Write Low to Write High (Write Pulse Width) WILWH 70 - 90 — 120 — ns
Write High to Address Don’'t Care WHAX 5 — 10 - 10 = ns
Data Valid to Write High tDVWH 35 - 40 - . 60 - ns
Write High to Data Don’t Care (Data Hold) tWHDX 5 - 10 - 10 — ns
Write Low to Output High Z tWwLQZ 0 50 0 60 0 60 ns
Write High to Output Valid . tWHQV 5 - 10 - 10 - ns
Output Disable to Output High Z tGHQZ 0 40 0 50 0 60 ns
TIMING PARAMETER ABBREVIATIONS TIMING LIMITS
tX X XX The table of timing values shows either a minimum or a

signal name from which interval is defined —!

. transition direction for first signal .
signal name to which interval is defined
transition direction for second signal

The transition definitions used in this data sheet are:
H = transition to high ' :
L = transition to low
V = transition to valid
X = transition to invalid or don't care
Z = transition to off (high impedance)

maximum limit for each parameter. Input requirements are
_specified from the external system point of view. Thus, ad-
dress setup time is shown as a minimum since the system
must supply at least that much time {even though most
devices do not require it). On the other hand, responses from
the memory are specified from the device point of view.
Thus, the access time is shown as a maximum since the
device never provides data later than that time.
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MCM6116

NO

WRITE CYCLE TIMING 1 (NOTE 4)

TAVAX

A (Address)

s

7

G (Output Enable)

TWHAXI5)

E (Chip Enable)

18}

'(_“—tELWH———)_

ANARRN

PN

s

ANNNRR

TAVWI

H

W (Write Enable)

-

\

AN

4

/

TAVWL!

L"‘GHOZ[7!

e———tWLWHI8 ————>]

Q (Data Out) )
77777777
E—tDVWH— 1 E—tWHDX—
D (Data In) \/( Data Valid Z(X XX
WRITE CYCLE TIMING 2
G=V|_ (NOTE 4) ) LAVAX |
A (Address) 3
[€——1tELWH €1 IWHAXIS]
eenszns A ANNN N\ o LS
< tQVWH
re———— WL WH(8] ———
W (Write Enable) N\ \ \\3 Jl [E——tAXQX
TAVWL >
- tWLQZI7] E——tWHQV —
9] |10
Q (Data Ou MLV VAT VA WA WA
(L LL tDVWH P E—tWHDX - [11]

" D (Data In) A Data Valid / X X ?( XX

TES:

4. Write Enable (W) must be high during all-address transitions. )

5. tywHAX is measured from the earlier of Chip Enable (E) or Write Enable (W) going high to the end of write cycle.

6. If the Chip Enable (E) low transition occurs simultaneously with the Write Enable (W) low transitions or after the Write Enable (W) transi-

tion, the output remains in a high im
7
8
9.
0
1

must not be applied to them.

pedance state.
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. During this period, DQ pins are in the output state so that the input signals of opposite phase to the outputs must not be applied.
. A write occurs during the overlap of a low Chip Enable (E) and a low Write Enable (W).
Q (Data Out) is the same phase as write data of this write cycle.

. Q (Data Out} is the read of the next address.
. If Chip Enable {E) is low during this period, DQ pins are in the output state. Then the data input signals of opposite phase to the cutputs



MCM6116

READ CYCLE TIMING 1 (NOTES 1 AND 2)

TAVAX
A (Address) )(
< tAVQV >
tAVQX >
G (Output Enable) \\\\\\\ \y F ; ; ; ; ;/
l———tGLQV—— @IAXOX-D{
E (Chip Enable) \ ;SK [ tGLOX—> ]l //////1
le—1GHQZ
tELQV .
¢ tELOX l«———1EHQZ
Q (Data Out) High Z K Data Valid >
READ CYCLE TIMING 2
E=Vj_, G=V_ (NOTES 1, 2)
< tAVAX »]
A (Address) )(
-« tAvQv > 1 _A
fe———tAvaxX———»] AXQX

XXX =X

READ CYCLE TIMING 3
G=V|L (NOTES 1,2,3)

TAVEL

A (Address) X

tELEH >
E (Chip Enable) \\ 7{
[ e——1ELQV (—TEHOZ—D'
tELQX
Q (Data Out) Data Valid }__.
tPU— e——1P
vee lcc — e o o e e e
Supply
Current IsB
NOTES:

1. Write Enable (W) is High for Read Cycle.
2. When Chip Enable (E) is Low, the address input must not be in the high impedance state.
3. Address Valid prior to or coincident with Chip Enable (E) transition Low.
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LOW Ve DATA RETENTION CHARACTERISTICS (TA=0 to +70°C) (MCM61L16 Only)

Parameter ) Conditions Symbol Min Typ | Max| Unit
V¢ for Data Retention VinZVCE(;Z—\g?Z(:; S}ZV\i/n <02V VDR 2.0 - - \
Data Retention Current V?:\‘;Cfesiﬁ) ;VE;SZOS;/ v ICCDR - - 50 | wA
S e o R =

*tavAX = Read Cycle Time.

LOW Ve DATA RETENTION WAVEFORM
- ‘ ) l€————— Data Retention Mode

\% ! 45V
ce a8V \ VpRz 20V

tCDR— ) trec

E2VpR-02V
E 22V DR /2A2V*§ E } E\
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@ MOTOROLA

‘MCM6168H

Product Preview

4K x 4 BIT STATIC RANDOM ACCESS MEMORY

The MCM6168H is a 16,384-bit Static Random Access Memory
organized as 4096 words of 4 bits, fabricated using Motorola’s second-
generation High-performance silicon-gate CMOS (HCMOS I}
technology. Static design eliminates the need for external clocks or tim-
ing strobes, while CMOS circuitry reduces power consumption and pro-
vides greater reliability. Fast access time makes this device suitable for
cache and other sub-100 ns applications.

The Chip Enable (E) pin is not a clock. In less than a cycle time after E
goes high, the part enters a low-power standby mode, remaining in that
state until E goes low again. This feature reduces system power re-
quirements without degrading access performance.

The MCM6168H is available in a 300 mil, 20 pin plastic dual in-line
package with the JEDEC standard pinout.

@ Single 5V Supply

® 4K x 4 Bit Organization

® Fully Static— No Clock or Timing Strobes Necessary
@ Fast Access Time

® Low Power Operation: 50 mA Max. (Active)

5 mA Max. (Standby—TTL Levels)
2 mA Max. (Standby— Full Rail)

HCMOS

(COMPLEMENTARY MOS)

4,096x 4 BIT
STATIC RANDOM
ACCESS MEMORY

P SUFFIX
PLASTIC PACKAGE
CASE 738

BLOCK DIAGRAM

(LSB)
Ab

A0
Al
A2
A3
AB

A7 1
(MSB)

— —Vce
—Vss

Memory Matrix
128 Rows x
128 Columns

Row
Decoder

i

DQO —
DQ1

Input
Data

Dz Control

i

Da3

A4 A10 A9 A8 ATt
(MSB) (LSB)

g =
B —=5

PIN ASSIGNMENT

PIN NAMES
....................... Address Input
... Write Enable
.............................. Chip Enable
DQO-DQ3. .. ... Data Input/Output
Veg - FT +5 V Power Supply
VGGt Ground

This document contains information on a product under development. Motorola reserves the
right to change or discontinue this product without notice.

3-39



®' MOTOROLA

'MCM6169H

Product Preview

4K x 4 BIT STATIC RANDOM ACCESS MEMORY

The MCM6169H is a 16,384-bit Static Random Access Memory
organized as 4096 words of 4 bits, fabricated using Motorola’s second-
generation  High-performance silicon-gate  CMOS (HCMOS i)
technology. Employed design techniques provide the simple timing
features of static memories (no external clocks or timing strobes re-
quired), combined with the lower power consumption and resultant
reliability of CMOS circuitry. High speed access design makes this part
suitable for cache and other sub-100 ns applications.

The Chip Enable'(E) pin is not a clock. In less than a cycle time after E

goes high, the part.enters a low-power standby mode, remaining in that ‘

state until E goes low again. This feature reduces system power re-
quirements without degrading access performance.

Output Enable (G) is another feature which has been added to the
device to allow the user very fast access to the data.
" The MCMB169H is available in a 300 mil, 22 pin plastic dual in-line
package.

® Single 5V Supply

® 4K x 4 Bit Organization

® Fully Static — No Clock or Timing Strobes Necessary
® Fast Access Time '

® Low Power Dissipation

HCMOS

(COMPLEMENTARY MOS)

4,096 x 4 BIT
STATIC RANDOM
ACCESS MEMORY

22

P SUFFIX
PLASTIC PACKAGE

BLOCK DIAGRAM

(LSB)

3]
- — Vce
po——>—
Al -—'k: Memory
A2 Row Matrix
L6\: Decoder 128 Rows X
A3___k 128 Columns
re——{3—
A7
(MSB) !
DaQo
l2 Column 1/0
DQ1 Input
002 t— Data
{k—ﬂ Control Column Decoder
Da3 [
(MSB) 1 (LSB)

A4 A10 A9 AB AN

Control . -————l—
Logic .

Slolm

<
=

— Vss .

PIN ASSIGNMENT

PIN NAMES

.................... Address Input

... Write Enable

....Chip Enabie

- ...Output Enable

DQO-DQ3 .............. Data Input/Qutput
VEC - e Power (+5V)

This document contains information on a product under development. Motorola reserves the
right to change or discontinue this product without notice.
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@ MOTOROLA MCM6164H

Product Preview

HCMOS
(COMPLEMENTARY MOS)
64K BIT STATIC RANDOM ACCESS MEMORY
8192x 8 BIT
The MCM6164H is a 65,536 bit Static Random Access Memory STATIC
organized as 8192 words of 8 bits, fabricated using Motorola’s second-
generation High-performance silicon-gate CMOS (HCMOS it} RANDOM ACCESS MEMORY

technology. Static design eliminates the need for external clocks or tim-
ing strobes, while CMOS circuitry reduces power consumption and pro-
vides greater reliability.

The Chip Enable pins {ET and E2) are not clocks. Either pin, when
asserted false, causes the part to enter a low power standby mode. The
part will remain in standby mode until both pins are asserted true again.
The availability of positive- and negative-logic Chip Enable pins provides
more system design flexibility than single Chip Enable devices.

The MCM6164H is available in a 600 mil, 28 pin plastic dual in-line
package with the JEDEC standard pinout.

1 P SUFFIX
® Single 5V Supply PLASTIC PACKAGE

® 8K x 8 Organization CASE 710
® Fully Static—No Clock or Timing Strobes Necessary
® Fast Access Time

® Low Power Dissipation

PIN ASSIGNMENT
Nelh e 4 280 Vee
BLOCK DIAGRAM A12 02 7 W
A7 (3 260 E2
A6 (a4 250 A8
[ A5 (5 24]] A9
A5 —— ‘ Q 1]
A6 ——] asfle 23f1 AN
w—T3 <——-—XCC A3fl7 20 G
A8 3 Row S M(ez'gg’; :\\;;ay S8 A2 (s 210 A10
A9 3 Seloct 32 Columns) A1Q9 200 E1
A10 L3 —] Ao {10 19[ ba7
Al P pao gn 18[1 DQ6
A2 pa1 g2 1701 pas
T |
DQO __.___?_ Tt +— o G 7 pa2 13 16[] DQ4
S cg::raol L reuits vgs Oa 15[ D03
DQ7 Column Select
_ PIN NAMES
5]
E2 A AoatA2A3Ad L b AcAt2e Address
W ol .. .Write Enable
tf a2 o £ < | ||ELE. Chip Enable
Output Enable
DQO-DQ7 ... .. ... .. Data Input/Output
Veg ooovviiii oo+ 5V Power Supply
VS oo Ground

This document contains information on a product under development. Motorola reserves the
right to change or discontinue this product without notice.
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@ MOTOROLA MCM68764

64K-BIT UV ERASABLE PROM MOS
The MCM68764 is a 65,536-bit Erasable and Electrically Reprogram- (N-CHANNEL, SILICON-GATE)
mable PROM designed for system debug usage and similar applications 8192 x 8-BIT
requiring nonvolatile memory that could be reprogrammed periodically,
or for replacing 64K ROMs for fast turnaround time. The transparent UV ERASABLE
window on the package allows the memory content to be erased with PROGRAMMABLE READ
ultraviolet light. ONLY MEMORY

For ease of use, the device operates from a single power supply and
has a static power-down mode. Pin-for-pin mask programmable ROMs
are available for large volume production runs of systems initially using
the MCM68764.
® Single +5 V Power Supply
® Automatic Power-down Mode (Standby) with Chip Enable
® Organized as 8192 Bytes of 8 Bits
® Low Power Dissipation

85 mA Active Maximum
20 mA Standby Maximum C SUFFIX

® Fully TTL Compatible ! FRIT-SEAL CERAMIC PACKAGE

® Maximum Access Time =450 ns MCM68764 CASE 623A
350 ns MCM68764-35

@ Standard 24-Pin DIP for EPROM Upgradability
® Pin Compatible to MCM88365 Mask Programmable ROM
@® Fast Programming Algorithm Possible

PIN ASSIGNMENT

wgh @ " aafvee
A6 ]2 23 [1A8
As5[3 22[1A9
BLOCK DIAGRAM aaga - ]Aiz
Vee —3 A3lls 20pE/Vpp
VSS —3 Data Input/Output  DQO-DQ7 A26 191 A10
All}7 18 [ A1t
_ TTTTTTTT AoQs 17[)pQ7
E/V ] ,
PP D—(Cl?;;irgi Input/Output Buffers Daofo 161006
[TTTTT1] S 1o 00
o— paz2Qn 14[j 004
o— v 1
A0-A4 (o pecoder| ¥ Gating Vssfj'2 13poas
O— .
O
/o-—-<
o—]
] X M Memory Pin Names
AB—A12 o— . Matrix
o—|Decoder} ¢ A Address
DQ ... Data Input/Output
E/Vpp Chip Enable/ Program
............... +5V
Ground
©MOTOROLA INC., 1984 D$-9815-R3
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EPROM

MCM68764

ABSOLUTE MAXIMUM RATINGS (See Note)

This device contains circuitry to protect the inputs
against damage due to high static voltages or elec-
tric fields; however, it is advised that normal precau-
tions be taken to avoid application of any voltage
higher. than maximum rated voltages to this high-
impedance circuit.

Rating Value Unit
_Temperature Under Bias -10to +80 °C
Operating Temperature Range Oto +70 °C
Storage Temperature -65t0 +125 °C
All Input or Output VQItages with Respect to Vss +61t0 -03 \2
Vpp Supply Voltage with Respect to Vss +281to0 ~0.3 vV

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extended
periods of time could affect device reliability.

MODE SELECTION )
Pin Number
9-11,
Mode 1317, V12 E/%lo V24
pa SS PP cc
Read Data out | Vgg ViL vVee
Output Disable High-Z | Vss ViH Vee
Standby High-Z | Vss ViH vee
. Pulsed
Dataiin | V. \
Program SS VlLP» to ViHP cc

FIGURE 1 — AC TEST LOAD

50V
RL=22k
Test Point T-
<
*100 pF 4: 6k MMD6150
; or Equiv.
' MMD7000
= or Equiv.
*Includes Jig Capacitance =




MCM68764

DC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature range uniess otherwise noted}

CAPACITANCE (f=1.0 MHz, TA=25°C, Vcc="5 V periodically sampled rather than 100% tested)

Characteristic Symbol | Typ | Max | Unit
Input Capacitance (Vi =0 V) Except E/Vpp Cin 40| 6.0 | pF
Input Capacitance E/Vpp Cin 60 | 100 | pF
Output Capacitance (Vout=0 V) Cout 8.0 | 12 pF

Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C=14¢/AV.

RECOMMENDED DC OPERATING CONDITIONS

| Parameter Symbol Min Nom Max Unit
Supply Voltage MCMB8764C, MCMB8764C35 | VcC 475 5.0 5.25 Vv
Input High Voltage ViH 20 - Vee+1.0 \
Input Low Voltage ViL -0.1 - 0.8 A

DC OPERATING CHARACTERISTICS

Characteristic Condition Symbol MinMcrfG:nax Units

Address Input Sink Current Vin=56.25 V lin - - 10 | pA
Output Leakage Current Vout=56.25 V L0 - — 10 | pA
E/Vpp Input Sink Current E/Vpp=0.4 IEL - — [100] pA
E/Vpp=24 |ign=ip | — - 100 | pA

Ve Supply Current (Standby, Outputs Open) E/Vpp=VIH Icct - - 20 | mA
Ve Supply Current (Active, Outputs Open). E/Vpp=V|L lcc2 - - 85 | mA
Output Low Voltage loL=2.1mA VoL - — | 045| V
Output High Voltage loH= —400 pA| VOH 24 | - - \

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted)

0.8 Voltand 2.2 Volts
..20ns Output Timing Levels..

Input Pulse Levels
Input Rise and Fall Times

....0.8Voltand 2.0 Volts

Input Timing Levels ..1.0 Volt and 2.0 Volts Qutput Load See Figure 1
) Symbol MCM68764C35 MCM68764C
Characteristic Standard Alternate Min Max Min Max Units
Addres Valid to Output Valid (E= V) tavQv tACC - 350 - 450 ns
Chip Enable to Output Valid tELQv tCE - 360 - 450 ns
Chip Disable to Qutput High Z tEHQZ DF 0 100 0 100 ns
Data Hold from Address (E= V() tAXDX tOH 0 - 0 - ns
READ MODE TIMING DIAGRAM
N
A (Address) Address Valid . >(
. y
tAvQy—e ™ [taxex
4
E/Vpp /
tEHOZ
teLQv —*
High-Z HighZ
Q (Output) Data Valid




EPROM

MCMé68764

DC PROGRAMMING CONDITIONS AND CHARACTERISTICS

(TA=26+ 5°C)
RECOMMENDED PROGRAMMING OPERATING CONDITIONS .
o Parameter Symbol Min | Nom Max Unit
Supply Voltage Vee. | 4751 5.0 5.25 v
Input High Voltage for All Addresses and Data ViIH 2.2 - Ve + 1t \
Input Low Voltage for All Addresses and Data ViL ~01] — 0.8 i
Program Pulse Input High Voltage ViHP 24 | 26 26 \
Program Pulse Input Low Voltage ViLp 2.0 |Vee 6.0 \
PROGRAMMING OPERATION DC CHARACTERISTICS
Characteristic Condition Symbol Min | Typ Max Unit
Address Input Sink Current : v Vin = 6.2V Ipy — - 10 uA
Vpp Program Pulse Supply Current (Vpp = 25V +1V) — IPH - - 30 mA
Vpp Supply Current (Vpp = 2.4 V) | - lpL=IlEH | — - 100 uA
Ve Supply Current (Vpp=5.0 V) - Icc — — 85 mA
AC PROGRAMMING CONDITIONS AND CHARACTERISTICS
’ Symbol
Characteristic Standard Alternate Min Max Unit
Address Setup Time tAVPH tAS 2.0 - us
Data Setup Time tDVPH tDs 20 - us
Chip Enable to Valid Data . tELQV tCE 450 - ns
Chip Disable to Data In . ) tEHDV tcpD 2.0 - us
Program Pulse Width . tPHPL. tPW 19 2.1 ms
Program Pulse Rise Time tpR tPR 0.5 2.0 ns
Program Pulse Fall Time tpr tpE 05 2.0 us
Cumulative Programming Time Per Word* tcp tcp 12 50 ms

*|f less than 25 two millisecond pulses are required to verify programming, then 5 additional two millisecond pulses are required to ensure
proper operating margins f{i.e., 2 ms+5x2 ms= 12 ms minimum tcp).

PROGRAMMING OPERATION TIMING DIAGRAM

A (Address) X Address 0 X Address 1...8,191 X - Address 0

tPHPL

D or Q (Data) >—< Data In X . Data In. >—< " Data Out
K o —

tEHDV
j\
—

e e tPF le—s tELQV

E/Vpp /
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MCM68764

PROGRAMMING INSTRUCTIONS

Before programming, the memory should be submitted to
a full erase operation to ensure that every bit is in the 1"
state {represented by Output High). Data is entered by pro-
gramming zeros (Output Low) into the required bits. The
words are addressed the same way as in the READ opera-
tion. A programmed “0" can only be changed to a ‘1" by
ultraviolet erasure.

To set the memory up for Program Mode, the E/Vpp input
(Pin 20) should be between +2.0 and +6.0 V, which will
three-state the outputs and allow data to be setup on the DQ
terminals. The V¢ voltage is the same as for the Read
operation. Only “0’'s" will be programmed when “'0's” and
"1's" are entered in the 8-bit data word.

After address and data setup, 25-voit programming pulse
(ViH to VIHp) is applied to the E/Vpp input. The program
pulse width is 2 ms and the maximum program puise
amplitude is 26 V.

Muitiple MCM68764s may be programmed in parallel by
connecting like inputs and applying the program pulse to the
E/Vpp inputs. Different data may be programmed into multi-
ple MCM68764s connected in parallel by selectively applying

the programming pulse only to the MCM68764s to be pro-
grammed.

READ OPERATION

After access time, data is valid at the outputs in the Read .
mode. A single input (E/Vpp) enables the outputs and puts
the chip in active or standby mode. With E/Vpp="0" the

outputs are enabled and the chip is in active mode; with
E/Vpp="1" the outputs are three-stated and the chip is in
standby mode. During standby mode, the power dissipation
is reduced.

Multiple MCM68764s may share a common data bus with
like outputs OR-tied together. In this configuration, only one
E/Vpp input should be low and no other device outputs
should be active on the same bus. This will prevent data con-
tention on the bus.

ERASING INSRUCTIONS

The MCM68764 can be erased by exposure to high intensi-
ty shortwave ultraviolet light, with a wavelength of 25637
angstroms. The recommended integrated dose li.e., UV-
intensity X exposure time} is 15 Ws/cmZ. As an example, us-
ing the ""Model 30-000" UV-Eraser (Turner Designs, Moun-
tain View, CA 94043} the ERASE-time is 36 minutes. The
lamps should be used without shortwave filters and the
MCM68764 should be positioned about one inch away from
the UV-tubes.

RECOMMENDED OPERATING PROCEDURES

After erasure and reprogramming of the EPROM, it is
recommended that the quartz window be covered with an
opaque self-adhesive cover. It is important that the self-
adhesive cover not leave any residue on the quartz if it is
removed to allow another erasure.




EPROM

MCM68764

FAST PROGRAMMING ALGORITHM

This device is capable of the fast programming algorithm
as shown by the following flow chart. This algorithm allows
for faster programming time with increased operating
margins and improved reliability of data storage.

FAST PROGRAMMING ALGORITHM FLOW CHART

Set Program/ Verify Mode
Vpp=25V Vee=6V

Address=0

<

Loop+ 1 Loop

Program tpp = 1 ms

Typical Loop=1 - 5

| [ Address+ 1 — Address

]

Last No

Address

Set Read Mode
Vee=4.75and5.256V

Read
Alt
Addresses
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@ MOTOROLA MCM68766

8192 x 8-BIT UV ERASABLE PROM -

-MOS
The MCM6876§ is a 65,636-bit Erasable and Electrically Reprogram- (N-CHANNEL, SILICON-GATE)
mable PROM designed for system debug usage and similar applications 8192 8-BIT
requiring nonvolatile memory that coutd be reprogrammed periodically, : ’
or for replacing 64K ROMs for fast turnaround time. The transparent UV.ERASABLE
window on the package allows the memory content to be erased with PROGRAMMABLE READ
ultraviolet light. ONLY MEMORY

For ease of use, the device operates from a single power supply that
has an output enable control and is pin-for-pin compatible with the
MCM®68366 mask programmable ROMs, which are available for large
volume production runs of systems initially using the MCM®&8766.
® Single +5 V Power Supply
Organized as 8192 Bytes of 8 Bits
Fully TTL Compatible
Maximum Access Time= 450 ns MCM68766

400 ns MCM68766-40

350 ns MCM68766-35 C SUFFIX

300 ns MCM68766-30 FRIT-SEAL CERAMIC PACKAGE
® Standard 24-Pin DIP for EPROM Upgradability ' CASE 6234
® Pin Compatible to MCM68366 Mask Programmable ROM
o
°

Low Power Dissipation — 85 mA Active Maximum
Fast Programming Algorithm Possibie

PIN ASSIGNMENT

' AT @ o 1vVce
BLOCK DIAGRAM
A6(]2 23{]A8
vee —» Asl]3 22[] A9
VSS — Data Input/Output DQO-DQ7 Adfla 21[1A12
. A3lls 20[AG/Vpp
- TTTTTTTT ' A2[6 19[] A10
G/Vpp .
c,_o‘;]gtgl Hlnput/Output Buffers Ay BAN
[TTTTT1] Aogs 17 poar
Cam - paoQe 16 {1 DQ6
o1 Y paifio 15 [J DO
A0-A4 o pecoder| + Y Gating g p
o : pazfi 14[1DQ4
[ T vssl12 13{10Q3
/o] -
o—|
] . Memory
As—a12{ o— X . Matrix
o Decoder|{ e
Pin Names
Ot
1 > A Address

................... Data Input/Qutput
.. Output Enable/ Program
................. +5 V Power Supply
............................ Ground
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MCMé68766

ABSOLUTE MAXIMUM RATINGS

Rating Value Unit - - ——— -
T Trder B, 515 T80 °C This device contains circuitry to protect the inputs
emperature Under Bies N 0 against damage due to high static voltages or elec-
Operating Temperature Range Oto +70 °C tric fields: however, it is advised that normal precau-
Storage Temperature -65t0 +125| °C tions be taken to avoid application of any voltage
All Input or Output Voltages with Respect to Vgg +61t0 ~0.3 | Vdc !’the(; than maximum rated voltages to this high-
Vpp Supply Voltage with Respect to Vss +28t0 —0.3| Vdc impedance circult.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voitages for extended
periods of time could affect device reliability.

MODE SELECTION

Pin Number
9-11,
Mode 13-17 12 20 24
pa |Vss| G/vep [ Vce
Read o . ) Data Out | Vsg VL \le
Output Disable o High-Z | Vsg ViH vee
) : Pulsed

Program Datain | V V

9 SS Jviip to vipp] "CC

FIGURE 1 — AC TEST LOAD

50V
RL=22k
Test Point
*100 pF 6k MMD6150
or Equiv.
MMD7000
= or Equiv.
*Includes Jig Capacitance =

410



MCM68766

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted}

CAPACITANCE (f=1.0 MHz, Tpo=256°C, Vcc=5 V periodically sampled rather than 100%-tested)
Characteristic

Symbol | Typ | Max | Unit
Cin 40| 6.0 ) pF
Cin 60 [ 100 | pF
Cout | 80| 12 | pF

Input Capacitance (Vin =0 V) Except G/Vpp
Input Capacitance (G/Vpp)
Output Capacitance (Voyt=0 V)

Capacitance measured with a Boonton Meter or effective capacitance calculated from the equation: C=144/4V.

RECOMMENDED DC OPERATING CONDITIONS

Parameter Symbot Min Nom Max Unit ..
Supply Voltage MCM#68766C, C35, C401 Vcc 4.75 5.0 5.256 \
MCM68766C30-10, C35-10 4.50 5.0 5.50
Input High Voltage VIH 2.0 - |Vec+1.0] VvV
Input Low Voltage ViL -0.1 — 0.8 \
DC OPERATING CHARACTERISTICS
Characteristic Condition Symbol [ Min | Typ |Max| Units
Address Input Sink Current Vin=56.25V lin — - 10 | pA
Output Leakage Current Vout=5.25 V ILo - - 10 | wA
G/Vpp Input Sink Current G/Vpp=04 V[ gL — — ]100] xA
G/Vpp=2.4V|IgH=Ip| — — 11001 kA
Ve Supply Current (Outputs Open) G/Vpp=V|L lcc - — 85 | mA
Output Low Voltage loL=2.1mA VoL — — |045] V
- Output High Voltage loH= —400.pA]l VOH 24| .~ - V.

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating volftage and temperature range unless otherwise noted}

Input Pulse Levels ..0.8 Volt and 2.2 Volts Output Timing Levels.. ..0.8 Voltand 2.0 Volts
Input Rise and Fall Times... Output Load See Figure 1
Input Timing Levels.............cccoooevviiiinn. 1.0 Volt and 2.0 Volts
MCM68766C [MCM68766C| MCM68766C
Symbol 30 35 40 MCM68766C
Characteristic Standard Alternate | Min | Max | Min | Max | Min | Max | Min | Max | Units
Address Valid to Output Valid (G= V) tAVQV tACC — f300 | — [380| - 40 — {450 ns
Output Enable to Qutput Valid tGLQV tOE — {120 — [180| — [180 | — 150 | ns
Output Disable to Output High Z tGHQZ - tDF 0 100 0 100 0 100 o} 100 ns
Data Hold from Address (G=V)|) tAXDX tOH ol ~1Jo o | - 0] — | ns

READ MODE TIMING DIAGRAM

- N
A (Address) >< Address Valid ><
K A

— et A X DX

_-— Ay QY —8=

4
G/vpp N\ / |

.

GHQZ

fe—1GLQV~——w

High-Z

High Z
Q (Output)

Data Valid
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MCM68766

DC PROGRAMMING CONDITIONS AND CHARACTERISTICS

(TA=25+ 5°C)
RECOMMENDED PROGRAMMING OPERATING CONDITIONS .

L Parameter . Symbo! Min | Nom Max Unit
Supply.Voltage Vee 475 50 | 5.25 %
Input High Voltage for All Addresses and Data ViH 22} = |Vec+ 1 v
iInput Low Voliage for All Addresses and Data Vi -0.11 — 0.8 : \
Program Pulse input High Voltage . ViHp 24 25 26 N
Program Pulse Input Low Voltage ViLp 20 |vce 6.0 vV

PROGRAMMING OPERATION DC CHARACTERISTICS
Ch isti Condition Symbol Min | Typ Max Unit
Address Input Sink Current Vin = 625V T - - 1 #A
Vpp Program Pulse Supply Current (Vpp = 26V +1V) - IpH - - 30 mA
Vpp Supply Current (Vpp=2.4 V) - pL = IGH| — - 100 uA
V¢e Supply Current (Vpp=5 V) - Icc — - 85 mA

AC PROGRAMMING CONDITIONS AND CHARACTERISTICS

Symbol
- Characteristic Standard Alternate Min Max Unit
Address Setup Time ) LAVPH tAS 2.0 — nS
Data Setup Time tDVPH DS 2.0 — us
; Output Enable to Valid Data ) : tGLQV t0F 150 - ns
. Output Disable to Data In tGHDV tODD 2.0 - us
- Program Pulse Width - : tPHPL tpw 1.9 2.1 ms
Program Pulse Rise Time tPR tPR 0.5 2.0 us
Program Pulse Fall Time ' tpE tpE 0.5 2.0 us
Cumulative Programming Time Per Word* tcp 1cp 12 50 ms

*{f less than 25, two-millisecond pulses are required to verify programming then 5 additional two-millisecond pulses are required to ensure
proper operating margins {i.e., 2 ms+5x2 ms= 12 ms minimum tcp).

PROGRAMMING OPERATION TIMING DIAGRAM

A-(Address) Address 0 >< Address 1...8,191 >< Address O

P —
D or Q (Data) >—-< Data In X Data in \ < Data Out
K -

tPHPL

{GHDV

f : \
G/Vpp / ' !

1AVPH tPR le— —» le— tPF 1GLQV
DVPH
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MCM68766

PROGRAMMING INSTRUCTIONS -

Before programming, the memory should be submitted to
a fuli erase operation to ensure that every bit is in the 1"
state (represented by Output High). Data is entered by pro-
gramming zeros (Output Low) into the required bits. The
words are addressed the same way as in the READ opera-
tion. A programmed "0’ can only be changed toa 1" by
ultraviolet light erasure.

To set the memory up for Program Mode, the G/Vpp in-
put {Pin 20} should be between +2.0 and + 6.0V, which will
three-state the outputs and allow,data to be set up on the
DQ terminals. The V¢ voltage i
operation. Only “0's"”" will be programmed when "0's"” and
"1's" are entered in the 8-bit data word.

After address and data setup, 25-volt programming pulse
(ViH to VIHP) is applied to the G/VPP input. The program
pulse width is 2 ms and the maximum program pulse
amplitude is 26 V.

Multiple MCM68766s may be programmed in parallel by
connecting like inputs and applying the program pulse to the
G/Vpp inputs. Different data may be programmed into
muitiple MCM68766s connected in parallel by selectively ap-
plying the programming pulse;ealy to the CM68766s to be
programmed.

READ OPERATION

After access time, data is valid at the outputs in the Read
mode. With G/Vpp="0"_the outputs are enabled with
G/Vpp="1" the outputs are three-stated.

e same as for the Read-

4-13

Multiple MCM68766s may share a common data bus with
like outputs OR-tied together. In this configuration only one
G/VPP input should be low and no other device outputs
should be active on the same bus. This will prevent data con-
tention on the bus.

ERASING INSRUCTIONS

The MCM868766 can be erased by exposure to high intensi-
ty shortwave ultraviolet light, with a wavelength of 2537
angstroms. The recommended integrated dose (i.e., UV-
intensity X exposure time) is 15 Ws/cm#. As an example, us-
ing the “Model 30-000" UV Eraser (Turner Designs, Moun-
tain View, CA 94043) the ERASE-time is 36 minutes. The
lamps should be used without shortwave filters and the
MCM68766 should be positioned about one inch away from
the UV-tubes.

RECOMMENDED OPERATING PROCEDURES

After erasure and reprogramming of the EPROM, it is
recommended that the quartz window be covered with an
opaque self-adhesive cover. It is important that the self-
adhesive cover not leave any residue on the quartz if it is
removed to allow another erasure.
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MCM68766

< FAST PROGRAMMING ALGORITHM

This device is capable of the fast programming algorithm
as shown by the following flow chart. This algorithm allows
for faster. programming time with -increased operating
margins and improved reliability of data storage.

.FAST PROGRAMMING ALGORITHM FLOW CHART

i

=

Set Program/ Verify Mode
© Vpp=2BV Vee=6V

Address=0 |

<€

Loop=Max

Typical Loop= 1 - 5

e o

Loop+ 1 =+Loop

[ Address + 1 =~ Address

Last
Address

Set Read Mode
Vec=4.75and5.25V

Read
All
Addresses
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@ MOTOROLA MCM2833

L Product Preview 1 HMOS

(N-CHANNEL, SILICON GATE)

32K-BIT ELECTRICALLY ERASABLE PROM

4096 x 8-BIT
The MCM2833 is 3232,768—bit Electrically Erasable Programmable ELECTRICALLY ERASABLE
Read Only Memory (E<PROM) designed for handling data in applica-
tions requiring both nonvolatile memory and in-system reprogramming. PROGRAMMABLE READ
The MCM2833 saves time and money because of the in-system erase ONLY MEMORY

and reprogram capability. The device operates from a single +5 V
power supply in the read, write, and erase mode. Word erase and write
can be controlled entirely by TTL signal levels.

To ease system design, the high voltage needed by the device for
write and erase cycles is generated internally.

Another ease-of-use feature is the choice of erase modes (bulk, byte,
row, or column) to optimize system erase/write time. For
microprocessor compatibility, on-chip latches are provided for ad-
dresses, data, and controls, allowing the microprocessor to perform
other tasks while the MCM2833 is erasing or programming {writing)
itself. 1

The MCM2833 is fabricated using Motorola’s FETMOS technology
(Floating-gate Electron Tunneling MOS), which has the advantages of
good data retention, good endurance, and conventional processing.

The device pinout is part of Motorola’s industry standard byte wide
Nonvolatile Memory family, providing cost-effective density upgrades. PIN ASSIGNMENT

P SUFFIX
PLASTIC PACKAGE
CASE 710

® Single +5 V Power Supply \_/
5 1 280V
® Organized as 4096 Bytes of 8 Bits /e 8pvee
® Fast Access Time of 150 ns (MCM2833-15} and N/CQ2 270w
200 ns (MCM2833-20) A70]3 26[IN/C*
@ Low Power Dissipation A6l4 250 A8
126 mA Maximum (Active)
35 mA Maximum (Standby) A5(5 240A9
@ [n-System Automatic Erase/Write Capability A4(l6 23[ AN
® Data Protected During Power-Up and Power-Down A3[]7 221G
® 10,000 Erase/Program Cycles per Byte a2(]s 210A10
: gData Ifntegnty Zf 10 Yei;, atde 200
ms for Byte Erase or Write .
A0(J10 19{1pbQ7
® Latched Address, Data, and Controls for Write/Erase ro ,]
® Chip Enable and Output Enable for Two Line Bus Control baogh 181006
® 28-Pin-JEDEC Standard Pinout paig2 - 17[lDos
DQ2[]13 : 16[1DQ4
vss14 15[JDQ3
FETMOS :
(Floating-Gate Electron Tunneling MOS} *For normal operation, pin 26-can be
. . . tied to Vgsg or left floating.
Poly Oxide Thin Oxide **For normal operation, pin 1 can be
tied to Vgs or V¢
1stPoly 2nd Poly
PIN NAMES
A Address
Field Field ba ... Data Input/Output
Oxide Oxide E Chip Enable
/ N+ / \ N N T b e Output Enable
B Write Enable
.. ...........No Connect
P—Substrate Lyl +5 V Power Supply
......................... Ground

This document contains information on a new product. Specifications and information herein
are subject to change without notice.
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MCM2833 .

MCM2833 BLOCK DIAGRAM

A ——] > : »
w —
— @
Llel | |g8] | .
| 2 | <8 | Memory Array
| = | 50 | 128x32x 8
< —3
I e 1| | |
A5 ———| —- —
\ 1 r A
Y /
_ 10f 32 ‘ ]; Sense
‘ > Column Decoder . Amps
W— _ / 1 A i
Control ———— —_———
Logic ) Y Y
C—> _ 110
A0-A4 Buffers Buffers
w1 T =1 I
. E Ad AO DQ7 DQO
V§S —
MODE SELECTION
Pin Number and Function
Pin e
11-13
15-19 Pin 20 Pin 22 Pin 27
Mode DQO-DQ7 E G w Notes
Read Data Out ViL ViL VIH —
Standby High Z VIH Don’t Care | Don’t Care -
Output Disable High Z ViL ViH ViH -
Write Data In Vi ViH ViL —
Write or Erase Inhibit High Z ViH * | Don't Care | Don't Care -
Word Erase () ViH ViL ViH Vi -
| Word Erase (II) ViH ViL ViH ViHH -
§ 8. | Page Erase (Row) ViH ViL ViHH ViHH !
k-3 < | Page Erase (Column) ViH ViL ViHH ViH 2
Bulk Erase ViH ViL ViHH ViL -
ViHH=11Vto 17 V
NOTES:
1. Row Page Erase Mode: There are 128 rows containing 32 bytes each. Individual rows are selected with addresses A5-A11(A0-A4 are don't
carel.

2. Column Page Erase Mode: There are 32 columns containing 128 bytes each. Individual columns are selected with addresses AO-A4 (A5-
A11 are don't care).




MCM2833

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Value Unit This device contains circuitry to protect the
Temperature Under Bias —10 to +80 °C inputs against damage due to higf_\ ;talic
0 na T R 010 +70 °C voltages or electric fields; however, it is ad-
perating Temperature Range o vised that normal precautions be taken to
Storage Temperature —65 10 +100 °C avoid application of any voltage higher than
Input or OL_npu_t Voltages with Respect to Vgg _maximum r@teq voltages to this high-
{Except G, W) +6t0 ~0.4 Vv impedance circuit.
Input Voltages with Respect to Vgg for G and W 18to —0.4 v

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED
OPERATING CONDITIONS. Exposure to higher than recommended voltages
for extended periods of time could affect device reliability.

RECOMMENDED DC OPERATING CONDITIONS READ, WRITE, OR ERASE

Parameter Symbol Min Typ . Max Unit
‘Supply Voltage MCM2833-15, -20 ] Vcc 4.50 5.0 5.50 \Y
MCM2833-15-5, -20-6 | V¢ 4.75 5.0 5.26 \
Input High Voltage _ - ViH 2.0 - 6.0 \
(G Pin22 and W Pin 27) § ViHH 11.0 - 17.0 \
Input Low Voltage* ViL -0.1 - 0.8 \

*The device will withstand undershoots to the —0.4 V level for a maximum duration of 10 ns.

DC OPERATING CHARACTERISTICS

Characteristic Condition Symbol Min Typ Max Unit

Input Leakage Current (A0-A11, E} Vin=Vcc Max lint - — 10 A
Input Leakage Current (G, W) Vin=17V lin2 - - 10 pA
Output Leakage Current DQ0-DQ7) Vout= Ve Max, G=V|y ILO1 —_ — 10 1A
Qutput Leakage Current (DQO-DQ7) Vout=04V, G=V|y . 1Lo2 — — 10 uA
Ve Supply Current, Standby E=Vy, G=V|L ) icct - — 35 mA
Ve Supply Current, Active (Read) E=V|L G=Vj, W=Vy icc2 - - 120 | mA
Vo Supply Current, Active See Mode Selection Table [folex] - - 130 mA

(Erase/Write)
Output Low Voitage oL = 2.1 mA . VoL - - 0.4 \
Output High Voltage loH = —400 pA VOH 24 - - \
CAPACITANCE (f = 1.0 MHz, Tp = 25°C, Periodically Sampled FIGURE 1 — AC TEST LOAD
Rather than 100% Tested)
Characteristic Symbol Typ Max Unit 5V
input Capacitance Cin 5 10 pF
Output Capacitance Cout - 10 pF R =2.2Kk
Test Point

MMD6150

or Equiv.

MMD7000

or Equiv.

*Inciudes Jig Capacitance —
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MCM2833

~AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted)

AC Test Conditions

Input Transition Times: 5 ns<t,=t;<10 ns Test Timing Measurement .

Input Pulse Transition Levels: 0.45 Volts (V|| ) to 2.4 Volts (V|y) ‘Referencelevels............................. Input1Vand2V
Output Load: See Figure 1 Output 0.8 Vand 2 V

READ OPERATION (W= V|

MCM2833-15/MCM2833-20|

Parameter Condition | Symbol | Min | Max | Min | Max | Unit [Notes
Address Valid to Output Valid (Address Access Time) E=G=V_| tavav | — 150 | — 200 | ns —
Output Enable to Output Valid (Output Enable Access Time) tgrav | — 70 — 75 ns —
Chip Enable to Output Valid {Chip Enable Access Time) eLqy | — | 150 200 | ns =
Output Disable to OQutput.High Z E=ViL .| tghoz ] © 60 0 60 | .ns 3
Chip Disable to Output High Z G=ViL I teygzj 0|0 |[ o0]Jeo [ns] 3
Address invalid to Output Invalig taxav ] © — 0 — ns —

NOTE: N
3. The parameters tgHQz and tgHQz may define the time at which the outputs achieve the open or High Z state and are not referenced to a
level.

READ MODE TIMING DIAGRAM

| €————tayQy ————>

i —ViH
A (Address) . Address Valid Vi
. ~~VIL
_— [e———ELQY ————] — V|H
E {Chip Enable) tEHOZ v
L

A _—
<—»-tAXQX

- e tGLQV——>] } — Viy
G (Output Enable}
(GHQZ - — VL
: 7 — VoM
Q (Data Out) HighZ Data Valid High Z—
—VoL
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MCM2833

AC WRITE OR ERASE CHARACTERISTICS (G = V) During Write or Word. Erase (1)]

Parameter Symbol Min Max Unit
Address Valid to Chip Enable (Address Setup Time) tAVEL 0 - ns
Write Enable to Chip Enable tWLEL 0 — ns
Chip Enable to Address Don’t Care tELAX 150 - ns
Write High to Data Don’t Care YWWHDX 20 — ns
Data Valid to Write High tDVWH 100 — ns
Write Enable Pulse Width twiwH | 150 — ns
Write Enable Hold Time tELWH 150 — ns
Chip Disable to Chip Enable (Enable Latch Setup Time) tEHEL 350 - ns
Write or Erase Time (MCM2833-15, -20) | tELEH 9 25 ms
{Chip Enable Puise Width) (MCM2833-15-6, -20-6) | te gn | 25 50 ms
Data Latch Time ) tWHWX | 50 — ns
Output Enable to Chip Enable tGHEL 0 - ns
Output Enable Hold Time tELGL 150 ns

WORD ERASE () OR WRITE WAVEFORMS

TAVEL-= <-——tELAx—>|
s — ViH
A (Address)
i —ViL
|€——————tEL EH——-—3»| |ae——tEHEL
_ —ViH
E {Chip Enable) 1&
- _ —ViL
WLELf€—>| | ELWH - WHWX ‘
_ < WLWH——> _VIH
—ViL
IGHEL [<—tELGL—
T (Output Enable) 3

IDVWH-|€ -< WHDX

s R ? —ViH
D (Data In) Data Valid* -
AV ) —ViL

*Data in during Word Erase (1) {DQ0-DQ7) =V




MCM2833

FUNCTIONAL DESCRIPTION

All inputs for the operating modes are TTL levels with the
exception of bulk and page erase.

READ MODE

“The MCM2833 uses 2-line control architecture for read
operation to avoid bus contention problems. Data is
available at the Data outputs of the selected device at tavQy
with Chip Enable (E), and Output Enable (G) at Vj_ or, at
tGLQV With Chip Enabled (E), and address stable. In the read
mode the device can be accessed similar to a static RAM.
This can be done by holding Chip Enable active low and sup-
plying the next address locations in a ripple through fashion
with the next access determined by tavQy. The outputs of
two or more EEPROMs may be Or-tied to the same data bus.
Only one EEPROM should have its outputs selected to pre-
vent data bus contention between two devices in this con-
figuration. The outputs of other EEPROMs ‘should be
deselected with the Qutput Enable (G) or Chip Enable (E) in-
put at a high TTL level.

STANDBY MODE

The Standby mode of the MCM2833 is achieved by apply-
ing a TTL high signal {V)H) to Chip Enable (E) input. When
the device is in the Standby mode, the outputs are in the
high impedance state, independent of the Output Enable (G)
input. When the MCM2833 is placed in the Standby mode,
the active power dissipation is reduced by 72%.

WRITE OR ERASE

After each erasure, all bits of the selected byte(s) are in the
“1" state. Data is introduced by selectively programming

AC CHARACTERISTICS, SPECIAL ERASE MODE

(writing) ““0s”* into the desired bit locations. Although only
*0s" will be programmed (written), both *“1s” and "’Os’’ can
be presented in the data word. The only way to change a “0"
to a "1""is by electrical erasure. .
Write or Erase Mode selection is controlled by applying the
required_sequence of signals .to the device. The Output
Enable (G), Write Enable (W), and AO-A11 address inputs
are latched on the falling edge of Chip Enable (E}. DQ0-DQ7
are latched on the rising edge of Write Enable (W). To enter
new address, control {G and W), and/or data, the Chip
Enable (E) signal must be clocked to V|y for >360 ns
(tEHEL). otherwise, the previous address and data may stay
latched and inhibit the entry of the new information.

WRITE OR ERASE INHIBIT

Programming {writing) or erasure of multiple EEPROMs in
parallel is easily accomplished. Except for Chip Enable (E), all
like inputs of the paraliel devices may be common. A high
level on the Chip Enable (E) input inhibits the EEPROM from
being programmed (written) or erased.

WRITE OR ERASE VERIFY

To determine that the word(s) was correctly programmed
(written) or erased, a normal read operation can be per-
formed. A read following after a write or erase cycle will re-
quire that Chip Enable (E) goes to V|1 and is held for > 350
ns (teHEL) and that Write Enable (W) is at a ““1* and Output
Enable (G) at a 0" when Chip Enable (E) goes to V| at the
beginning of a read cycle. The data addressed will be valid on
output lines at t| Qv access time after Chip Enable (E) goes
low.

Mode Symbol Min Max Unit
Address Valid to Chip Enable (Address Setup Time) tAVEL 0 - ns
Output Disable to Chip Enable tGHEL 0 - ns
Data Valid to Chip Enable . IDHEL 0 — ns
Write Enable to Chip Enable TWLEL 0 - ns
Chip Enable to Address Don’t Care tELAX 150 - ns
Chip Enable to Output Enable Don’t Care tELGX 150 - ns
Chip Enable to Data In Don't Care tELDX 150 = ns
Chip Enable to Write Enable Don’t Care tELWX 150 - ns
Chip Disable to Chip Enable (Enable Latch Setup Time) tEHEL 350 — ns
Write or Erase Time (MCM2833-15, -20) | tELEH 9 25 ms
{Chip Enable Pulse Width) {MCM2833-15-5, -20-6) | tg| EH 25 50 ms
Write Disable to Chip Enable WWHEL 0 - ns
Data Latch Time BWHWX 50 - ns
Data in High to Write High tDHWH 100 - ns
Write High to Data Don’t Care tWHDX 20 - ns
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MCM2833

SPECIAL MODE SECTION

SPECIAL MODE SELECTIONS (Vjyn=11V to 17 V)

Pin Number and Function
11-13, 15-19 Pin 20 Pin_22 Pin_-27
Special Modes | DQo-DQ7 E G w Notes
Word Erase (1) ViH ViL ViH VIHH _
Page Erase (Row) ViH ViL ViHH ViHH 4
Page Erase (Column) ViH ViL ViHH ViH 5
Bulk Erase ViH ViL VIHH ViL -

NOTES:
4. Row Page Erase Mode: There are 128 rows containing 32 bytes each. Individual rows are selected with addresses A5-A11 (A0-A4 are don’t
care).
5. Column Page Erase Mode: There are 32 columns containing 128 bytes each. individual columns are selected with addresses AO-A4 (A5-
A11 are don't care).

WORD ERASE (H)
TAVEL ——| |—ELAX—>

-
A {Address) Address Valid

_ N
E (Chip Enable) \

WHEL e fe—teLwx—

—VIHH
W (Write Enable)
—ViL

‘GHEL-i(—) <——\ELG><—>|

tDHEL '<-> €—tELDX ——>1

—ViH
D (Data In) ’ —ViL

BULK ERASE
TAVEL -} >
-
A (Address) XkAddfess
p——1:
tELEH | EHEL v
_ X —VIH
E {Chip Enable) \ Z
9 4 —ViL
WLEL - [—
He— tELWH ] | IWHWX
_ r 3 —VIH
W (Write Enable) / vV
—VIL
| fe—teLox—>
B —VIHH
G (Output Enable) — IGHEL .
A —ViL

|
IDHWH [« > l1-—>IIV\/HD>(

QLR R oo

D {Data In)

59

=
®)
o
o
w
w




MCM2833

ROW PAGE ERASE
(A0-A4 =Don’t Care)

tAVEL—= [€—tELAX—> .
— ~—ViH
A (Address) . Address Valid . .
|e————— e EH————»] |&——tEHEL=
_ ‘ —ViH
E (Chip Enable) & j
K : : = —~ViL
tWHEL-{(—) [e—tELWX—>
7 y ! Y Y—VIHH
W (Write Enable)
—VIL
tGHEL € [€—tE Gx—>|
7 —VIHH
G (Output Enable)
¢ —ViL
IDHEL [ [€—1E| DX —
—VIH
D (Data In)
COLUMN PAGE ERASE
- {AB-A11=Don'’t Care)
tAVEL—€—>| je—tELAX—]
s 3 —VIH
A (Address) Address Valid
K b —ViL
1
et F—————>»] EHEL y
- —VIH
E (Chip Enable} &
K —ViL

WHEL— e

~—tELWx—>]

W (Write Enable)

1GHEL—}(~) (——IELGX—H v
7 —VIHH
T
IDHEL [ fe——tg px—>]
Y —ViH
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@ MOTOROLA

MCM2864

Product Preview

SMART 64K-BIT ELECTRICALLY ERASABLE PROM

The MCM2864 is a 65,536-bit Smart Electrically Erasable Program-
mable Read Only Memory (E2PROM) designed for handling data in ap-
plications requiring both nonvolatile memory and in-system reprogram-
ming.

The MCM2864 improves processor throughput by reducing the
system overhead due to its in-system transparent erase-before-write
capability. The device operates from a single +5 V power supply in the
read and smart write mode. Word read and write can be controlled en-
tirely by TTL signal levels.

To ease system design, the high voitage needed by the device for the
smart write cycle is generated internally. Another ease-of-use feature is
the choice of erase modes (bulk, byte, row, or column) to optimize
system erase/write time. For microprocessor compatibility, on-chip
latches are provided for addresses, data, and controls allowing the
microprocessor to perform other tasks while the MCM2864 is program-
ming itself by the provision of a RDY/BUSY function to indicate status.

The MCM2864 is fabricated using Motorola's FETMOS technology
(Floating-gate Electron Tunneling MOS), which has the advantages of
good data retention, good endurance, and conventional processing.

The device pinout is part of Motorola’s industry standard byte wide
Nonvolatile Memory family, providing cost-effective density upgrades.

® Single +5 Volt Power Supply

® Organized as 8192 Bytes of 8 Bits

@® Fast Access Time of 200 ns Maximum

® Low Power Dissipation

® |n-System Automatic and Transparent Erase Before Write
® RDY/BUSY. Function to Indicate Status

® Data Protected During Power Up and Power Down

® 10,000 Write Cycles Per Byte

® Data Integrity of 10 Years

@® latched Address, Data, and Controls During Write

@ Chip Enable and Output Enable for Two Line Bus Control
® 10 ms for Byte Write and Internally Timed

® 28-Pin JEDEC Standard Pinout

® Internal Automatic Erase/Write Verify

HMOS

{N-CHANNEL, SILICON GATE)

8192 x 8-BIT
ELECTRICALLY ERASABLE
PROGRAMMABLE READ
ONLY MEMORY

P SUFFIX
28 PLASTIC PACKAGE

' CASE 710

L SUFFIX CERAMIC PACKAGE
ALSO AVAILABLE — CASE 719

FETMOS
(Floating-Gate Electron Tunneling MOS)
Poly Oxide Thin Oxide

IstPoly 2nd Poly

Field N\ / Field

Oxide N+ / \ N+ Oxide

P — Substrate

PIN ASSIGNMENT

RDY/BUSY (" N asfvee
Aa202 27pW
Aa70s 26[IN/CH*
Ae6fj4 25[1A8
A5(]5 24[0A9
Aafle 230 A11
I Xla 2216
A20Js 21pA10
Ade 20PE
Ao} 19[1oa7
paof1 18[JDQ6
paifji2 17[)oas
po2[]13 16[JDQ4
Vss[14 15{JD03

*For normal operation, pin 26 can be tied to
Vgs or Vee.

PIN NAMES

................................ Address
. Data Input/Output
......... Chip Enable
........ .Output Enable
Write Enable
R .. Ready/Busy

............ No Connect
VEC oo +5 V Power Supply
V8S o Ground

This document contains information on a product under development. Motorola reserves the
right to change or discontinue this product without notice.
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MCM6670

@ MOTOROLA MCM6674

MOS

128¢ X 7 X 5 CHARACTER GENERATOR (N-CHANNEL, SILICON GATE)
The MCM6670 is a mask-programmable horizontal-scan (row
select) character generator containing 128 characters in a 5 X 7 128¢x7 x5
matrix. A 7-bit address code is used to select one of the 128 available HORIZONTAL-SCAN
characters, and a 3-bit row select code chooses the appropriate row CHARACTER GENERATOR

to appear at the outputs. The rows are sequentially displayed,
providing a 7-word sequence of 5 parallel bits per word for each
character selected by the address inputs.

The MCM6674 is a preprogrammed version of the MCM6670. L SUFFIX
The complete pattern of this device is contained in this data sheet. CERAMIC PACKAGE

Fully Static Operation

TTL Compatibility

Single £10% +5 Volt Power Supply
18-Pin Package

Diagonal Corner Power Supply Pins
Fast Access Time, 350 ns (max)

ABSOLUTE MAXIMUM RATINGS (See Note 1)

Rating Symbol Value Unit
P SUFFIX
Supply Voltage Vee -0.3t0 +7.0 Vde PLASTIC PACKAGE
Input Voltage Vin -0.31t0 +7.0 Vdc CASE 707-02
Operating Temperature Range Ta 0to +70 oc
Storage Temperature Range Tstg ~65 to +150 oc
NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- PIN ASSIGNMENT

ceeded. Functional operation should be restricted to RECOMMENDED OPERAT-
ING CONDITIONS. Exposure to higher than recommended voltages for extended
periods of time could affect device reliability.

BLOCK DIAGRAM
A0 7 012 DO
A1 6 O— N ] -0 13 D1
A2 5 O—
Address Memory Row Qutput o
:3 ;g: Decode Matrix Decode Buffers 14 D2
A5 2 O -0 15 D3
A6 10— T —0 16 D4
11 10 8 Chip , ] .
RS1 RS2 RS3 Select This device contains circuitry to protect the
Vee =Pin 18 inputs against damage due to high static volt-
Gnd = Pin 9 O ages or electric fields; however, it is advised that
17 normal precautions be taken to avoid applica-
C tion of any voltage higher than maximum rated
voltages to this high impedance circuit.
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DC OPERATING CONDITIONS AND CHARACTERISITCS
{Full operating voltage and temperature range untess otherwise noted.)

RECOMMENDED DC OﬁERATING CONDITIONS

Parameter Symbol Min Nom Max Unit
Supply Voltage Vee 4.5 5.0 5.5 Vdc
Input High Voltage VY © 2,0 T 5.5 Vde
Input Low Voltage ViL -0.3 - 0.8 Vdc
DC CHARACTERISTICS .
) Characteristic Symbol Min Typ Max Unit
Input Current lin - - 2.5 pAde
{Vin=0105.5V) :
Output High Voltage VoH 24 - Vee Vdc
ok = -205 uA) ’ .
Output Low Voltage VoL - - 04 Vde
(oL = 1.6 mA) ) . :
Output Leakage Current (Three-State) Lo - - 10 uAdc
{C85=20VorCS=08V,Vou1=04Vto24V)
Supply Current lee - - 130 mAdc
(Ve =5.5 V, Ta= 0°C)

CAPACITANCE (Tp = 25°C, f = 1.0 MHz)

Characteristic Symbol Typ Unit
input Capacitance Cin 5.0 pF
Output Capacitance Cout 5.0 pF
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.)

AC TEST LOAD

5.0V
AC TEST CONDITIONS AL =25k
Condition Value Test Point MMD6E150
Input Pulse Leveis 08Vto20V or Equiv
Input Rise and Fall Times 20 ns 30 pF 1.7k
Output Load 1TTL Gate and C_ = 30 pF MMD70Q00
or Equiv
AC CHARACTERISTICS
Characteristic Symbol Min Max Unit
Cycle Time toye 350 - ns
Address Access Time tacc(A) - 350 ns
Row Select Access Time tacc(RS) - 350 ns
Chip Select to Output Delay tco - 150 ns
TIMING DIAGRAM
- teye -
- tacc(A)
20V
Address 0.8V
[ 15cc(RS) —
20V
RS 0.8V
2.0 v
cs 3
——————————teQ P
o 2.0V
C
s BB 08 v v

Data Valid

RIS
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CUSTOM PROGRAMMING FOR MCM6670

By the programming of a single photomask, the cus-
tomer may specify the content of the MCM6670. En-
coding of the photomask is done with the aid of a com-
puter to provide quick, efficient implementation of the
custom bit pattern while reducing the cost of implemen-
tation.

information for the custom memory content may be
sent .to Motorola in the following forms, in order of
preference: o

1.. Hexadecimal coding using IBM Punch Cards (Fig-

ures 3 and 4).
2. Hexadecimal coding using ASC!! Paper Tape Punch
(Figure 5).

Programming of the MCM6670 can be achieved by
using the following sequence:

1. Create the 128 characters in a 5 x 7 font using
the format shown in Figure 1. Note that information at
output D4 appears in column one, D3 in column two,
thru DO information in column five. The dots filled in
and programmed as a logic 1" will appear at the outputs

FIGURE 1 — CHARACTER FORMAT

as VQOH; the dots left blank will be at VQL. RO is always
programmed to be blank (VoL ). (Blank formats appear at
the end of this data sheet for your convenience; they are
not to be submitted to Motorola, however.)

2. Convert the characters to hexadecimal coding treat-
ing dots as ones and blanks as zeros, and enter this infor-
mation in the blocks to the right ofthe character font
format. The information for D4 must be a hex one or
zero, and is entered in the left block. The. information for
D3 thru DO is entered in the right block, with D3 the
most significant bit for the hex coding, and DO the
least significant.

3. Transfer the hexadecimal figures either to punched
cards (Figure 3) or to paper tape (Figure 5).

4. Transmit this data to Motorola, along with the
customer name, customer part number and revision, and
an indication that the source device is the MCM6670.

5. Information should be submitted on an organiza-
tional data form such as that shown in Figure 2,

ROM

Character Numbe( YSTOMER (WPUTD Character Number(wfﬂ €| M/P(/’j
ROW SELECT
T:UTH TABLE MsB  LSB HEX MSB LSB HEX
Rs3 | Rs2 | RS1 | OUTPUT ro OQ0O0O0 |0 [0 ro OI1O0O0O [o]o
0 o 0 RO 1 O0ORO0 |24 A RRRRE |/ F
of o 1 R1 re ORORO [0 A Rz OO0 |/ [0
of to| = ROOOR [/]/ r RO00O0 [/ o
R B re RODOR [7]/ R RREO0 [7]c
1] oo | 1 RS rs IR [/ |F rs (OO0 |/ |0
tlo e me | s ROOOR [/ e ROOOO [0
) ~ ROOOR /17  RRRRR [/1F
D4lp3 0o palb3 Do
FIGURE 2 — FORMAT FOR PROGRAMMING GENERAL OPTIONS
ORGANIZATIONAL DATA
MCM6670 MOS READ ONLY MEMORY
Customer:
Motorola Use Only:
Company
) Quote:
Part No.
Part No.:
Originator
Specif. No.:
Phone No.
Chip-Select Options: Active High - Active Low No-Connect
1 0
cs ] ] ]
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FIGURE 3 — CARD PUNCH FORMAT

Columns

1-9  Blank
10-25 Hex coding for first character
26 Slash (/)
27-42 Hex coding for second character
43 Slash (/)
44-59 Hex coding for third character
60 Slash (/)
61-76 Hex coding for fourth character
77-78 Blank
79-80 Card number (starting 01; thru 32)

Column 10 on the first card contains either a zero or
a one to program D4 of row RO for the first character.
Column 11 contains the hex character for D3 thru DO.
Columns 12 and 13 contain the information to program
R1. The entire first character is coded in columns 10 thru
25. Each card contains the coding for four characters;
32 cards are required to program the entire 128 characters.
The characters must be programmed. in sequence from
the first character to the last in order to establish proper
addressing for.the part. Figure 3 provides an illustration of
the correct format.

FIGURE 4 — EXAMPLE OF CARD PUNCH FORMAT
(First 12 Characters of MCM6670P4)

00000000
12345678
IRRRRRAR

NDARD FORM

ofgooooocoooooooo@§RoooyofofoBofoRnuaRoNoRoRoRoRosoRgRRcNoNoNoNcRooooade
Q1012 B MISIE 118192021 223247526 27282830 21323334 353637 363940 4142 344 4546 47 (0 495051 525345556 ST SISOEO I B2 QICACSGEETBIBINM NI NN U TS KT N 09
R R T T T R R R K R R R R Kl RRRRERRRRERRER] R XEEL KY K1 KN KU K1 1 ERRRY
22222222222222222222222222222222222222222222222222222222222222222222222222222222
33333333333333333333333333333333333333333333333333333333333333333333333333333333
A4 a A aRA At aaaasasassBalalalelalatadsdasaatsaausdndaday
55555555555555555555555555555555555555555555555555555555555555555555555556555555
66666666666606666666666606666H6666666666666666566666666666B5666666666666665H6666
1171177911110 17000 70111 1111771111711171111171719111917110071177711911111111 111117
$88886866888888888808688888838803888608888888888883888886688858888888888688888088
99999909999999999999999999999999999099999993899999990999995399995599999999989389 F‘ )
TNBUABETIARG ‘

234 5 S 1 ' Jun nBUBE n u||mnznuuuszluzl:w:nuus‘:5u:7uuwuuu«l:4unm 507 5252 5 55 56 57 55 5783 -
GLO!

$viiva-38010
SY1Iv0-38010

SY1Iva-30070

FIGURE 5 — PAPER TAPE FORMAT

Frames
Leader Blank Tape
1toM Allowed for customer use (M < 64)
M+1,M+2 CR; LF (Carriage Return; Line Feed)
M+ 3 toM+66 First line of pattern information
(64 hex figures per line)
M+67, M+68 CR;LF
M + 69 to Remaining 31 lines of hex figures,
M+ 2114 each line followed by a Carriage Re-
turn and Line Feed
Blank Tape

Frames 1 to M are left to the customer for internal
identification, where M<64. Any combination of alpha-
numerics may be used. This information is terminated
with a Carriage Return and Line Feed, delineating the

start of data entry. (Note that the tape cannot begin with
a CR and/or LF, or the customer identification will be
assumed to be programming data.)

Frame M + 3 contains a zero or a one to program D4
of row RO for the first character. Frame M + 4 contains .
the hex character for D3 thru DO, completing the pro-
gramming information for RO. Frames M + 5.and M + 6
contain the information to program R1. The entire first
character is coded in Frames M + 3 thru M + 18. Four
complete characters are programmed with each line. A
total of 32 lines program all 128 characters {32 x 4).
The characters must be programmed in sequence from the
first character to the last in order to establish proper’
addressing for the part.
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The formats below are given for your convenience in preparing character information for MCM667Q programming.. THESE
FORMATS ARE NOT TO BE USED TO TRANSMIT THE INFORMATION TO MOTOROLA. Refer to the Custom Pro-
gramming instructions for detailed procedures.

Character Number Character Number

Character Number Character Number

MSB LSB HEX MSB LSB HEX MSB LSB HEX MSB LSB HEX

roJOO0O0O [o]o re 00000 |0]0 reOOO0O0O [o]o re JOODO0O (o]0
s0O0DB00 = 00000 rOO00O0 = 00000
200000 200000 200000 r2 033000
rs 00000 = Q0000 rReOOOOO re JO0O0O0
r000OD00O0 ReOODODO rRe QOOO0O re JODOO
ss00000 00000 rs 0OO0O0O rs 0IJO0ODO
re 03000 e 0OIO0O0 re QOO OO re QOOOO
~0000a 0000 = 0O0000 r» 00000
D4lD3 00 D41D3 Do D4lD3 DO D4iD3 Do

Character Number Character Number

MSB LSB HEX MSB LSB HEX MSB LSB HEX MSB8 LSB HEX
ro00O0O0O0O [o]o ro 0000 |00 ro OO0 (o]0 ro O0O0ODO0O [0]o
~ 00000 0000 = OO000 m OO000
200000 rR2(JIOO0O0 re OO0O0O0O Rz 0000
rROO0O0OA3 rO00O0 r: (JO0OD0O0O R (JO00OOAO
rReQODOOO rRe JODOODO R JODOAO ra QODOODO
rs 0000 rs 00000 rs DO OO0 rs JO0O0O0O
re 0OOO0O re 00000 re QO ODO re 0O OO0
00000 70000 7 O0000 s QO0O0O0O

D41D3 Do palpa Do Dalp3 Do 041D3 Do

Character Number Character Number

MSB LSB HEX MSB LSB HEX MSB LSB HEX MSB LSB HEX
re0OO00O0 o]0 roQOO0O0 [o]o reOO0O0O [9]0 ro O0OO0OO [o]o
=O0O000 rO0000 R 00000 = QO00g
200000 200000 R QO000 r2 00000
R 00000 reOO0O0O0O reOOD0OO0O re 00000
R« JI000O0 v R 00000 re JOD0ODO re QODOODO
rs0000O0O rs 00000 s DOO0O0O rRs QIOO0O0O
re 0000 Q000 re QO OO0 re OOODOO
00000 =00O0o0ag R O0000 = O00o0d
. Dalpo3 oo D4ID3 Do 04lD3 [a]¢] D4iD3 DO

Character Number Character Number

MSB  LSB HEX MSB LSB HEX . MSB LSB HEX MSB LSB HEX
re0OODBO [o]o R JO0O0O0O [o]o ro JOO0O0O [o]0 ro JOO0O0O [o]o
00000 rO0000 rO0000 = 00000
200000 rR200O0O00 200000 R2 00000
R OO0 00 r:O0O000OA rR:O00O0OA0 re Q00O0OO
rROODODO rRe DD O0O re JOOOO re OODOOO
rs0I0O0O0O re 00000 rs 0IQO0O rs 0OOOO
re 0O OO0 re QO OO re QO O0OO re QO0O0O0O
rO0000 r7O0000 00000 2 000003

D4lp3 Do D4lD3 Do D4lD3 Do D4lD3 Do
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FIGURE 6 — MCM6674 PATTERN
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= -
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@ MOTOROLA

8192-BIT READ ONLY MEMORIES
ROW SELECT CHARACTER GENERATORS

The MCM66700 is a mask-programmable 8192-bit horizontal-scan
{row select) character generator. It contains 128 characters in
a 7 X 9 matrix, and has the capability of shifting certain characters
that normally extend below the baseline such as j, y, g, p, and
q. Circuitry is supplied internally to effectively lower the whole
matrix for this type of character—a feature previously requiring
external circuitry.

A seven-bit address code is used to select one of the 128 available
characters. Each character is defined as a specific combination of
logic 1s and Os stored in a 7 X 9 matrix. When a specific four-bit
binary row select code is applied, a word of seven parallel bits appears
at the output. The rows can be sequentially selected, providing
a nine-word sequence of seven parallel bits per word for.each
‘character selected by the address inputs. As the row select inputs
are sequentially addressed, the devices will automatically place
the 7 X 9 character in one of two preprogrammed positions on
the 16-row matrix, with the positions defined by the four row
select inputs. Rows that are not part of the character are
automatically blanked.

The devices listed are preprogrammed versions of the MCM66700.
‘They contain various sets of characters to meet the requirements
of diverse applications. The complete patterns of these devices
are contained in this data sheet.

o Fully Static Operafion
@ Fully TTL Compatible with Three-State Outputs
® CMOS and MPU Compatible, Single £10% 6 VoIt _Supply
® Shifted Character Capability

(Except MCM66720, MCM66730, and MCM66734)
Maximum Access Time = 350 ns
4 Programmable Chip Selects (0, 1, or X)
® Pin-for-Pin Replacement for the MCM6570,

Including All Standard Patterns

MCM66700 MCM66710
MCM66714 MCM66720
MCM66730 MCM66734
MCM66740 MCM66750
MCM66751 MCM66760
MCM66770 MCM66780
MCM66790

MOS
AN-CHANNEL, SILICON-GATE)

8K READ ONLY MEMORIES

HORIZONTAL-SCAN
. CHARACTER GENERATORS
WITH SHIFTED CHARACTERS

i C SUFFIX
1 FRIT-SEAL CERAMIC PACKAGE
CASE 623-04

P SUFFIX
PLASTIC PACKAGE
CASE 708-02

24

A0
A1
A2
A3
A4
A5
A6

15 0— — ———— — +—O0 20 D6
16 Ot
° os D5
2 Address Memory Ro Output
110 Matri w
9 Decode ‘sgé:; Decode Buffers [—C19 D4
80— o6 D3
40 ] — —— L 018 D2
| o7 DI
Blanking | |
Shift Matrix —o17 DO
Control
Matrix I l
1
BLOCK (128) Matrix s 2 410 lia
DIAGRAM —  seect  |cE3 css ced ool
218224 23d 24 Vee = Pin 2
RSO RS1 RS2 RS3 Vgs = Pin 13

PIN ASSIGNMENT

cs3gt @ Y RS3
Veell2 23[IRS2
csaf}3 22[IRs1
A6 4 21[JRS0
D55 20{106
D36 19004
pilg7 18 fiD2
Asfl8 17 10O
A4llo 16 JA1
csigwo 15 [JAC
asfn 14fics2
A2lji2 Vss
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MCM66700

ABSOLUTE MAXIMUM RATINGS (See Note 1, Voltages Referenced to Vgg)

Rating Symbol Value Unit
Supply Voltages Vee -0.3t07.0 Vde
Input Voltage Vin -03t070 Vdc
Operating Temperature Range TA 0to +70 oc
Storage Temperature Range Tstg ~55 10 +125 oc

NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED
OPERATING CONDITIONS. Exposure to higher-than-recommended voltages for
extended periods of time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERIST|CS
(Full operating voltage and temperature range unless otherwise noted)

RECOMMENDED DC OPERATING CONDITIONS (Referenced to Vgg)

Parameter Symbol’ Min Nom Max Unit
Supply Voltage Vee 45 5.0 5.5 Vdc
Input Logic “1’* Voltage VW 2.0 - Vee Vde
‘Input Logic 0" Voltage ViL -0.3 - 0.8 Vdc
DC CHARACTERISTICS
Characteristic Symbol Min Typ Max . Unit
Input Leakage Current IH - - 2.5 rAdc
(V|4 =5.5 Vde, Vgg = 4.5 Vdc)
Output Low Voltage (Blank) VoL 0 — 0.4 Vde
(lopL = 1.6 mAdc) :
Output High Voltage (Dot) VOoH 2.4 — - Vdc
(IgH = -205 pAdc)
Power Supply Current Ice - - 80 mAdc
Power Dissipation Pp- - — 200 440 mwW
CAPACITANCE (Periodically sampled rather than 100% tested)}
Input Capacitance Cin - 4.0 7.0 pF
{f =1.0 MHz) o
Output Capacitance Cout - 4.0 7.0 pF
{f = 1.0 MHz) ' : .
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted)

AC TEST LOAD

5.0V
RL =25k
Test Point MMDS‘,SO
or Equiv
AC TEST CONDITIONS
o 130 pF 11.7 k
Condition Value MMD7000
Input Pulse Levels 08V t020V or Bquiv
Input Rise and Fall Times 20 ns —
Output Load 1 TTL Gate and C|_ = 130 pF
AC CHARACTERISTICS
Characteristic Symbol Typ Max Unit
Address Access Time tacclA) 250 350 ns
Row Select Access Time tacc(RS) 250 350 ns
Chip Select to Output Delay tCo. . 100 150 ns

TIMING DIAGRAM

tacc(A) — &
2.0V b
Address x: Fyav
tacc(RS) -
-2.0V ﬁX
RS
><‘T 0.8V
Y20V
cs .
/| 08V
: tco
= 2.0V
cs / / /A 08V /5/

Data Qut /

L Z

@{ Data Valid V

A
on
S h
<<
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MCM66700

MEMORY OPERATION (Using Positive Logic)
Most positive level = 1, most negative level =0.

Address
To select one of the 128 characters, apply the appro-
priate binary code to the Address inputs (AD through A6).

Row Select

To select one of the rows of the addressed character
to appear at the seven output lines, apply the appropriate
binary code to the Row Seiect inputs (RSO through RS3).

Shifted Characters

These devices have the capability of displaying charac-
ters that descend below the bottom line (such as lowercase
letters j, y, g, p, and q). Internal circuitry effectively drops
the whole matrix for this type of character. Any character

can be programmed to occupy either of the two positions
in a7 X 16 matrix. {Shifted characters are not available
on MCM66720, MCM66730, or MCM66734.)

Output
For these devices, an output dot is defined as a logic 1
level, and an output blank is defined as a logic O level.

Programmable Chip Select

The MCM66700 has four Chip Select inputs that can
be programmed with a 1, 0, or don’t care (not connected).
A don't care must always be the highest chip select pin or
pins. All standard patterns have Don’t Care Chip Select—
except MCM66751.

DISPLAY FORMAT

Figure 1 shows the relationship between the iogic
levels at the row select inputs and the character row at
the outputs. The MCM66700 allows the user to locate the
basic 7 X 9 font anywhere in the 7 X 16 array. In addition,
a shifted font can be placed anywhere in the same 7 X 16
array. For example, the basic MCM66710 font is
established in rows R14 through R6. All other rows are
automatically blanked. The shifted font is established in
rows R11 through R3, with all other rows blanked. Thus,
while any one character is.contained in a 7 X 9 array, the
MCM66710 requires a 7 X 12 array on the CRT screen to
contain both normal and descending characters. Other

uses of the shift option may require as much as the full
7 X 16 array, or as little as the basic 7 X 9 array (when
no shifting occurs, as in the MCM66720).

The MCM66700 can be programmed to be scanned
either from bottom to top or from top to bottom. This is
achieved through the option of assigning row numbers in
ascending or descending count, as long as both the basic
font and the shifted font are the same. For example, an
up counter will scan the MCM66710 from bottom to top,
whereas an up counter will scan the MCM66714 from top
to bottom (see Figures 7 and 8 for row designation).

FIGURE 1 — ROW SELECT INPUT CODE AND SAMPLE CHARACTERS FOR MCM66710 AND MCM66720

ROW SELECT
TRUTH TABLE MCM66710 MCM66720
Rs3 | Rs2 | Rs1 | Rso | ouTPUT
ROW ROW

] 0 o o] RO NO. NO.
ol o | o 1 R1
0 o 1 ) R2 aoo0o0oo r1s QOOO000 EENEESN0C roc O0O00O000
o [ 1 1 R3 EERRAN0C r14 OCOCAOO BO000008 1 HOBEBR0

B00000. r13 OOOQOO00O0O 2000008 2 REO0O0OW0O
o 1 o o R4 B000008 12 DOOOO0QO0O 2000008 3 ROO00OCAO
0 1 0 1 RS E00000m r11 @ODBREBD0O ‘SEEEERC R4 EEOO0OER0D
o 1 1 o R6 EEEEEED R0 BEOOONO 8000000 rs MOBEBDO
0 1] 1 R7 B000000 re MOODOMO 8000000 rs MOO0C000O
T T o To o P 8000000 rs WOODODMD s000000 »7 000000
1o ol Ao E000000 -7 EEODOEO 8000000 Re MOODDOO
N - I O A 000000 re MOMEBOO o b0 D6 oo

S S 0000000 s @O00D0O00 :

1410 R1 0000000 R4 WOOOO0OO
1 1 [ o R12 DO000000 3 MO00O000
1 1 [} 1 R13 oo0oogoca s2 g0OOO000O
1 1 1 0 R14 0000000 g1 OOODODDOO
1 1 1 1 R15 0000000 ro OOOOOODO

D6 Do D6 DO
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MCM66700

CUSTOM PROGRAMMING FOR MCM66700

By the programming of a single photomask, the custom-

er may specify the content of the MCM66700. Encoding
of’ the photomask is done with the aid of a computer to
provide quick, efficient implementation of the custom bit
pattern while reducing the cost of implementation.
Information for the custom memory. content may
be sent to Motorola in the following forms, in order
of preference:™
1. Hexadecimal coding using IBM Punch Cards
(Figures 3 and 4)
2. Hexadecimal coding using ASCI| Paper Tape Punch
(Figure 5)

Programming of the MCM66700 can be achieved by
using the follow sequence:

1. Create the 128 characters in a 7 X 9 font using the
format shown in Figure 2. Note that information: at
output D6 appears in column one, D5 in column two,
through DO information in column seven. The dots filled
in and programmed as a logic 1 will appear at the outputs
as VQH; the dots left blank will be at V(. (Blank formats
appear at the end of this data sheet for your.convenience;

 FIGURE 2 — CHARACTER FORMAT

they are not to be submitted to Motorola, however.)

2. Indicate which characters are shifted by filling
in the extra square (dot) in the top row, at the left
(column S).

3. Convert the characters to hexadecimal coding
treating dots as 1s and blanks as Os, and enter this infor-
mation in the blocks to the right of the character. font
format. High order bits are at the left, in columns S and
D3. For the bottom eight rows, the bit in Column S must
be 0, so these locations have been omitted. For the top
row, the bit in Column S will be O for an unshifted
character, and 1 for a shifted character. -

4. Transfer the hexadecimal figures either to punched
cards (Figure 3) or to paper tape (Figure 5).

5. Assign row numbers to the unshifted font. These
must be nine sequential numbers (values O through 15)
assigned consecutively to the rows. The shifted font is
similarly placed in.any position in the 16 rows.

6. Provide, in writing, the information indicated in
Figure-6 (a-copy of Figure 10 may be used for this pur-
pose). Submit this information to Motorola together
with the punched cards or paper tape.

FIGURE 3 — CARD PUNCH FORMAT .

Character Number ‘CQS?OME&#J'W) - Columns
mMsB LSB HEX 1-10 Blank
=4 00O0O0(oooofelo " Asterisk ()
§ R13 oonloooolele 12 —29 Hex coding for first character
RI2 ooggooglelo 30 Slash (/)
’& Rl aoo|oonalele 31 — 48 Hex coding for second character
X Ri0 ORROCOOR |31 49 Stash (/)
'.'l Rq XODO(XOVO |44 50 — 67 Hex coding for third character
R ROO(OROO [« 68 Slash (/)
RT XODIRORO [«4]a 69 — 76 Blank
R6 OR®RIODOR (3 [/ 77 — 78 Card number (starting 01; through 43)
§ DS D4aD3 PO 79-80 Blank

Column 12-0n the first card contains the hexadecimal
equnvalent of column 'S and D6 through D4 for the top row of the

‘ ‘Character Numbe‘r(‘ Qz oMER hm )

msB LSB HEX
F‘m ROV EEDD 8lc ﬂrgt character. Column 13 contains D3 through DO. Columns 14
qQ Re OoRaloorO(zlz and 15 contain the information for the next row. The entire first
N Re OXRXROO|3!c character is coded .in columns 12 through 29. Each card contains
h Re OxR000RO[2{2 the coding for three characters. 43 cards are required to program the
§ :: 8% ggg ; 2 entire 128 characters, the last card containing only two characters.
RS ago DDD 2o The characters must be programmed in sequence from the first
R % oROolOOooolfzle character to the last in order to establish proper addressing for the
R3 RAOCIODAOo[#|e part. ‘As an example, the first nine characters of the MCM66710
S D6 D4 D3 DO are correctly coded and punched in Figure 4. .

*NOTE: Motorola can accept magnetic tape and truth table formats. For further information contact your local Motorola sales representative,
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MCM66700

FIGURE 4 — EXAMPLE OF CARD PUNCH FORMAT
(First 9 Characters of MCM66710)

R I

v 4
-
| B |
1
voo0o000000oBENNANENo0000000s0Boo0accoooooooBoBoRNoBocoscocooBoBoBoBNosoooocooBoos
1114367 888N uuulnx:'n\nannn:lnnnnnnnnuunnuunnunnuuuuuuns:ns::tuus:uuu:n:zquaunstunn LR R IR Y]
INRERERRESRARRERREREY I 1RRT A1 | ARRRRRERRRERRRRRRERY IRRT 1 IE 11 §N SRANNARE ARRRERERRA] 1N

222222222222222222222222222222 020022000 2202022222222202222222222222222:22222222
333333333333333333303333333033383308333300333333333333333333303W3 3333333333333
dessatasaaBonaanateaaBalBleaaaaaaaaaaadaiansasBesnaassaalasaaaasananaanasanninng
55555555555555555555555555555555555555555555955555555565555555555555555555555555
666666666666666666666666666666666666666666666666656065666.666666666666666666566566
ERR R RN R R R R R RN R RN R R R R R R R R R R R R R R R R R R R R R A R R R R R R R R R R R R DR R R R R R R R RN R AR AR R RN AR R]
sseesscsssl@sssccsssesseseseessssneseasnsnsassasssMessscasallaceasasasssusaasnsasss
99999999999999999999999999999999999999999909999899993999999900999304399999999399 rl
h

INNRBUBEINARADEUDBRAABANRUUABE BN BN QAR EETUNRN RIS EDEAROROUO RO AG AN I DU R T NN y
\RD_FOAM 3081 -

J
T

FIGURE 5 — PAPER TAPE FORMAT

Frames

start of data entry. (Note that the tape cannot begin
Leader Blank Tape with a CR and/or LF, or the customer identification will

1toM Allowed for customer use (M < 64) be assumed to be programming data.)
M+1,M+2 CR; LF (Carriage Return; Line Frame M + 3 contains the hexadecimal equivalent of
Ff’ed) . ¢ ) X column. S and D6 thru D4 for the top row of the first
M+31toM+66 First lmg o patterlr\ information character. Frame M + 4 contains D3 thru DO. Frames
M+ 67, M+ 68 é%;h:; figures per line) M + 5 and M + 6 program the second row of the first

character. Frames M + 3 to M + 66 comprise the first line
of the printout. The line is terminated with a CR and
LF.

The remaining 35 lines of data are punched in sequence

M+69to M+2378  Remaining 35 lines of hex figures,
each line followed by a Carriage

Return and Line Feed

Blank Tape

Frames 1 to M are left to the customer for internal
identification, where M < 64. Any combination of aipha-
numerics may be used. This information is terminated
with a Carriage Return and Line Feed, delineating the

using the same format, each line terminated with a CR
and LF. The total 36 lines of data contain 36 x 64 or
2304 hex figures. Since 18 hex figures are required to
program each 7 x 9 character, the full 128 (2304 + 18)
characters are programmed.

FIGURE 6 — FORMAT FOR ORGANIZATIONAL DATA

ORGANIZATIONAL‘ DATA
MCMG66700 MOS READ ONLY MEMORY

Ct

Ct Part No.

Rev.

Row Number for top row of non-shifted font

Row Number for bottom row of non-shifted font

Row Number for top row of shifted font

Programmable Chip Select information: 1 = Active High 0 = Active Low X = Don‘t Care (Not Connected)

Cs1___ Cs2___ CS3____ CS4____
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FIGURE9 — MCM66734 PATTERN*

0100

011

0010

00 | GOoi

1011

woacgos | wi

9Qo6uogo [ voooeng ! Ut oo

oocao;

omgoaon | oo

1010

o

1001
1300w000 [ vouesno | BODEDOD

000

1
DoE000S | D0CosOD | BODEoos | C00NaRY

00 | Goaneoo | of
0 [ Doosooc

00

0111
o6
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MCM66720 PATTERN**

Do

0110

0101

5.

FIGURE 10 -

0100
06...00

oo

0011
06.

Pt
a

.0

0001

=
0oCoooE
®O0ODCE
AN92GOEC

0000

. A0

A3,
.AQ
010

001

on

AB

MCM66700

0010

0001

300

0000

o | 3OQDADG

A
. A0

A3,
101
10
m
** Shifted characters are not used.

100

*Shifted characters are not used,

AB.. A4
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FIGURE 11 — MCM66730 PATTERN**
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Shifted character. The character is shifted three rows to R3 at the top of the font and R11 at the bottom.
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FIGURE 13 — MCM66750 PATTERN

I00C000 Q0L [u]_Isleislule]e] j=lain]ofa}s] DIEDIDDIU
- Do000060 - 52885060 8o0aoD
- DO000000 - [s{eis] Islslala] ooooon
z Sfelafaraatere b 33n0e060 st
- - [Sis(si=is] Tols] opocoa
360! oBooDges GoDo0a
00D0CUCo0 I00C a00oa 000000000 000000
juisialel Jals)nley QooomLcoo Qooosaogn
8 ] | goostoagy
e . 0009
g Gitatanis o : | gacooe
- @ 18 ] <] 400080000
[el=lstalalalatals) 000000000 0DO0wOD0o #50000000
QoooDoooo Qooogooog oooocoooo Hoogonooa jelelnlslelalslala)
DUDIDID_UD MDDUUDODU 8 DDDDmmﬂmm WDDDIDDDD
g gogmmanne gl P
- Ow000000C s o 0Q0000000
Sasasssas 8 856008800 886885500 888655888
D000Coa00 | 0o0oonooD | coogoonoe D0000DOU0 f COD0KA0g 0003000H 000000000 | 0O0O00000
Dogooooaa | 3oooooong H ©a8500009 | oogououne | cocoogeoo | 0ooaooo9s | capgooaC
3 GR06AG000 | mOoBeooR gte ooganaaos [ o 0{a0aaacooe | ooBBO00Ga
5 [efuiaisial [o) o 00000090 a o
c 00000 =N 000000008 | o o | sooooooos | coooaoooo
SBaonnoan 000000 H 88m0o0000 | B0aRaco0s | oREOAAR.
BO060A000 0600000 500000 | 38009800 8ataa0006 | 386080000 | 80a06060
oggoomaog 00800000 [lelererarer=rarcd 000000000 - gooooonon | soggonoos | oopocoooo | oooo0ogoo | Songgaoog
3| Susotasaa 835655880 83000808 g 585538858 ] | 893833008 | B20a0acas | 80000008
-2 - 1 201
5 sl g 0000000 wooooooos
“lsg Sooonoten Sl et o
566888008 Soooea000 | 5a0836000
‘20000000C { #DoOg0O00 0OW000m0a0 | 00C00D000
8 ©no0o0006 | maaoannon 0 H
al® 990000000 ] °
2 S50mmcow ©S5oooaa0 2
el et H D88egaa0R 3
H 8080000 s Statataritsrs) oodooacmn “ls
Sadosanna EDDn0B00a | Go0o00CRD 556000000 Gosaooeoo
5 0cogoEssw fefulx]s]slelaln]=} f={=ls]alslalulals) 0o0gnooog els]uls]slalslule} 000000C0g0
8 885500008 8 BeRoo0oas
HE i z |zl
8|, boosbooDe T g|. a0000000 ofomoooca
2 00000600 8| aaco googooano | oogagoaoo mogooooos DOOI00asc
00D00aco0 jajsls(slaTalsials) £O0D00D0O00 w 000Ge000a | 060000000 | 900000080 00ngaaoco ‘000300000
oononooon o000 O N ‘Goooooooo
3 SBo000000 Sactoan % 3 666000600
85a00oe0s | aconoooce < {g]® @goanacoe
8 COOmanaw g Oabooaomo
g1, oo g, Ofaamaano
s BEnoBsE0s) T o g eoonna6a0
2B56Ba0aD 3 2 Soadonono
2 583088880 ° 5 3 8a880aa88
-2 80000000 - 8 -8 S=o0anan0
z a8s500000 . =1
sl Oooeoooan S ‘s s
H 000006000 L] H oogomoooa
260000600 Casa000R0 € . Q | f60080000 | DO0ooacaa £
opoomouue oooonecos £Q00gouac £ X 2 oooooegos £
3| c2000s0RE 525888888 % [ 3 H
=) UDUGDDIDD [ [s[s[a[ Teis[ela) o " by
g 28 <« |5 £
3 *Cu080000 - -
° OmOos00o0 3 QO = g H
o gl o ¥ E
8 z - °
] 2 .=,_ 2 I8 2
sz NN H
‘e O uw ®
Coussswcn £ > £
o Z
NH aananmas $| s s d
gl g0 2|, 8
°ls 0800000 o - © | 4| socowooan omoasooma K
w00000000 £ m o0000000a OOAEDOON0 £
00000 5 5
z aEgasenEs - : :
5| -] 2 gl ]
8 s s s .
° 850acm000 H z °| 386696608 H
- ‘Ooooooooo 2| o - [ oooasoo g
8 E I} 8 | coogooa =
2 z ~ 2 =4
8is 2 © 81, 3
3 ssW000000 = [} 2| oangnoo O0goman £
500000000 3 s 0O000Ca0s 000000000 | ossocoess i 3
oopaoooog 2 oonoa aogacooc | oooogoooa 00 2
2 5 nMu 2 00000 868688588 Jetctspetetarete oo 3
g 8 3 o0 8
g Smoonoone H » 8], 8 tsist 0 5
8 gosooqoos 5 I 8 000000004 ( GOM000C0; aol 5
650090006 | GO00GE000 H Py Goo800600 kl S
2
N Goooooooo = E s ooooooooo =
2 - < 8 gogoosang .
2 ] ] 5
2|, Bl § g
© H 2 .
8 8 H
iz £
° - . £
2 Nl - ele oele e 2R 2 g ..t 2
. = © - =
@ ° E ° v © 2/3 s ° °
< 2 2 = s 2 b " < 3 2 = 3 e =S
g g 2 3 g g 2 £ N g ] g g 8 g 2 2
<
s 2

MCM66700

6-19




FIGURE 15 — MCM66770 PATTERN
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FIGURE 17 — MCM66790 PATTERN
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Shifted character. The character is shifted three rows to R3 at the top of the font and R11 at the bottom.
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MCM6570 Series MCMG6700 Equivalent Description

MCM6571 MCM66710 ASCII, shifted
MCM6E571A MCM66714 ASCIL, shifted
MCM6E572 MCM66720 ASCII
MCM6573 MCM66730 Japanese

- MCME573A MCM66734 Japanese
MCM6574 MCM66740 Math Symbols
MCM6575 MCM66750 Alphanumeric Control
MCM6576 MCM66760 British, shifted
MCM6577 MCM6E6770 German, shifted
MCMe578 MCM66780 French, shifted
MCM6579 MCM66790 European, shifted

MCM6570 Series
Pin Assignment

MCM66700 Series
Pin Assignment

£9)

1 ges3 Rs3[3 24 1] vae RS3[J24
2 I Vee As2[ 23 2] Vee RS2 [123
3 ]csa RSt 22 3 vpp  Rst 22
4 T A Rso [3.21 al ] a6 RSO [ 21
50308 D6 120 5] DS 06 120
6 Cj 03 pa 319 6] o3 D419
701 o2 318 74 o1 02{3J18
8 [] A5 [o]) == 4 . 8 as DOfI17
E =t} A1 18 9c aa A6
10 ] cs1 AO[) 15 10 e A0[15
11 ] A3 csz2[14 . 11 A3 N.C.[T14
12 A2 Vgs 313 120 A2 Vgsf13

APPLICATIONS INFORMATION

One important application for the MCM66700 series is
in CRT display systems (Figure 18). A set of buffer shift
registers or random access memories applies a 7-bit
character code to the input of the character generator,
which then supplies one row of the character according
to the count at the four row select inputs. As each row
is available, it is put into the TTL MC7495 shift registers.
The parallel information in these shift registers is clocked

serially out to the Z-axis wheére it modulates the raster
to form the character.

The MCM66700 series require one power supply of
+5.0 volts. When powering this device from laboratory
or system power supplies, it is important that the Absolute
Maximum  Ratings not be exceeded or. device failure
can result. Some power supplies exhibit spikes or glitches
on their outputs when the ac power is switched on and off.

FIGURE 18 — CRT DISPLAY APPLICATION USING MCM66710
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The formats below are given for your convenience in preparing character information for MCM66700 programming.

THESE FORMATS ARE NOT TO BE USED TO TRANSMIT THE INFORMATION TO MOTOROLA. Refer to the Custom

Programming instructions for detailed procedures.

Character Number

Character Number

Character Number

Dooooooona
gooooonoaa
o0oo00ooooo
goonooggos
aooaooocoaos
o0ooooogooan
00000000as
O »

LSB "HEX

MsB

[ S O O S R S A o

0oO0oo0oooos
caooooooad
ooogaooooo
pooooogoos
- gOocaooogo:
ooonooanoao
000gooaaoosg
O ”

LSB HEX

MSB

X £ocaoceeerocdd

LSB HEX

00000000o0s
oooagoond
oooaooooon
ooopn0nons
00a0on0ans
ooaoooaooao
0000000008
@

g0 @

[ S N I O R N < A

Character Number

Character Number

Character Number
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LSB HEX
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LSB HEX

MsB

[ S S S S O S

LSB HEX

DOo0000gaoos
0oooooooao

|

0
oo
gopooogoaos
Ooo0o000oos
oa
000000a0os
0O «

1]
7]
=

[ S S O o O S O

Character Number . Character Number __

Character Number
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~
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@ MOTOROLA

MCM65516

2048 x 8 BIT READ ONLY MEMORY

The MCM65516 is a complementary MOS mask programmable byte
organized read only memory (ROM). The MCM65516 is organized as
2048 bytes of 8 bits, designed for use in multiplex bus systems. It is
fabricated using Motorola’s high performance silicon. gate CMOS
technology, which offers low-power operation from a single 5.0 volt
supply. - © ‘ :

The memory is compatible with CMOS microprocessors that share
address and’ data lines. Compatibility is enhanced by pins 13, 14, 16,
and 17 which give the user the versatility of selecting the active levels of
each. Pin 17 allows the user to choose active high, active low, or a third
option of programming which is termed the "MOTEL'. mode. If this
mode is selected by the user, it provides direct compatibility with either
the Motorola MC146805E2 or Intel 8085 type microprocessor series. In
the MOTEL operation the ROM can accept either polarity signal on the
data strobe input as long as the signal toggles during the cycle. This
unique operational feature makes the ROM an extremely versatile
device.
® 2K x8 CMOS ROM
® 3 to 6 Volt Supply
® Access Time

430 ns (5 V) MCM65516-43
550 ns (6 V) MCM65516-55
® Low Power Dissipation
15 :mA Maximum (Active)
30 uA Maximum (Standby)
® Multiplex Bus Directly Compatible With CMOS Microprocessors
(MC146805E2, NSC800)
@ Pins 13, 14, 16, and 17 are Mask Programmable
® MOTEL Mask Option Also Insures Direct Compatibility with NMOS
Microprocessors Like MC6803, MC6801, 8085, and 8086
@ Standard 18 Pin Package

CMOS

(COMPLEMENTARY MOS}

2048 x 8 BIT
MULTIPLEXED BUS -
READ ONLY MEMORY

. L SUFFIX
CERAMIC PACKAGE
CASE 680

P SUFFIX
PLASTIC PACKAGE
CASE 707

BLOCK DIAGRAM

PIN ASSIGNMENTS

PIN NAMES
AQO-AQ7.. :.Address/Data Output
AB-AN0...oo D Address
Muitiplex Address Strobe
............... Chip Enabie
...Chip Select

...Data Strobe (Output Enable)

AQO-AQ7
m# }AM 4}
1344340 A8, A9, A10
Y YYYYYY)
£ X
§'—. Control - utput Buffers d
E Logic - and 7 fe:S
G—> ) Sense Amps Lete
—
: . Y-Gati ]
M‘ &l Y-Gating * IDecodete
'S, Disables ]
Output Buffers . M
E, E Limit © ROM Array : X
Power Dissipation 128 128) E Pecode o] Precharge
: Circuit
E

This device contains circuitry to protect
the inputs against damage due to high
static voltages or electric fields; however,
it is advised that normal precautions be
taken to avoid application of any voltage
higher than maximum rated voltages to
this high-impedance. circuit.
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ABSOLUTE MAXIMUM RATINGS: (See Note)

Rating ) Symbol Value Unit
Supply Voltage vee -03t0o +70| V
Input Voltage ~ Vin -03t0 +70| V
Operating Temperature Range Ta 0to +70 °C
Storage Temperature Range Tstg |-66to +160 | °C

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restricted to
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could af-
fect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voltage and temperature range unless otherwise noted.)

RECOMMENDED OPERATING CONDITIONS

Parameter . Symbol Min Nom | Max | Unit
Supply Voltage |
vee - 4. 5. X
(Ve must be applied at least 100 ps before proper device operation is achieved) cc 5 0]85 v
Input High Voltage ) ViH [Vec—20{ - |Jveel V
Input Low Voltage . ViL -0.3 - los \

RECOMMENDED OPERATING CHARACTERISTICS
MCM66516-43 MCM65616-55
Min Max Min . Max

Unit Test Condition

Characteristic Symbol

Output High Voltage Von |Vcc-04v]| — |vec—oav| - v
Source Current — 1.6 mA
Output Low Voltage VoL _ 0.4 _ 0.4 v

Sink Current +1.6 mA

CL=130 pF, Vin=V|H to V)

Supply Current (Operating) lcct - .16 - 15 mA toye=1.0 ps
Supply Current (DC Active} Icc2 - 100 - 100 uA Vin=Vce to GND”
Standby Current sB - 30 - 50 | A Vin=Vcc to GND
Input Leakage : lin -10 +10 -10 +10 | pA )
Qutput Leakage loL -10 +10 -10 +10 | pA
CAPACITANCE (f=1.0 MHz, Ta=25°C, periodically sampled rather than 100% tested.) . .
) Characteristic ) Symbol | Max |- Unit
Input Capacitance Cin 5 pF
Output Capacitance Cout {125¢ pF

AC OPERATING CONDITIONS AND CHARACT ERISTICS
(Full operating voltage and temperature range unless otherwise noted.)

READ CYCLE
RECOMMENDED OPERATING CONDITIONS Cu=130 pF ' i
: MCM65516-43 | MCM65516-55
Parameter Symbol M T Mex 1 Min T Viax Unit
Address Strobe Access Time ) tMLDV |~ | 430 - 550 ns
Read Cycle Time tMHMH - 750 - . 1000 ns
- Multiplex Address Strobe High to Multiplex Address Strobe Low (Pulse Width) tMHML | 150 — 175 - . ns
Data Strobe Low to Multiplex Address Strobe Low 1GLML 50 - - 50 —- ns
Multiplex Address Strobe Low to Data Strobe High IMLGH | 100 .| — 160 i ns
Address Valid to Muitiplex Address Strobe Low tAvML | B0 . — . 60 - ns -
Chip Select Low to Multiplex Address Strobe Low tSLML 50 - 1 50 - ns
Multiplex Address Strobe Low to Chip Select High tMLSH 50 - 80 = ns
. ) o~ t 80 - 50 -
Chip Enable Low/High to Multiplex Address Strobe Low ‘EEl-‘;m::! 50 _ 50 B ns»
Muitiplex Address Strobe Low to Address Don’t Care IMLAX 50 - 80 - ns
Data Strobe High to Data Valid tGHDV | 179 - 200 - ns
Data Strobe Low to High Z . tGLDZ - 160 - 160 ns
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READ CYCLE TIMING

tMHMH (Read Cycle Time)

- f-—— IMHML——-J
ViH o
M . . /
viL o =
1GLML —|
ViH - ke~ tmLGH " :
g \
ViL —
ELML
tEHML T
VIH
Eand E Deselect Mode Select Mode X
ViL
v ISLML * IMLSH
'H WL WAV AV W o W aP AV eV AV AW W WV AVaw
_ LRI
s RN | | S
V)L XAXX XA X AXR
TAVML +—|% tMLAX
VIH S R e s AR =X, 4
TSRS Address N BTSRRI
ponn  RRBETTORIIIXL e B R B33
ViL P00 0. 00V VNIV, 0.0, 0. 9.9.%,% Vi 0.0, 0.0.0.0.0.9. (XX
TAVML il tMLAX [——— {GHDV——— 1GLDZ
ViR ,::;:;:;:;"‘"" Address Sk Deta High Z
on‘t Care i
MLDV

FUNCTIONAL DESCRIPTION

The 2K x8 bit CMOS ROM (MCM®66516) shares address
and data lines and, therefore, is compatible with the majority
of CMOS microprocessors in the industry. The package size
is reduced from 24 pins for standard NMOS ROMs to 18 pins
due to the multiplexed bus approach. The savings in
package size and external bus lines adds up to tighter board
packing density which is handy for battery powered hand
carried CMOS systems. This ROM is designed with the in-
tention of having very low active as well as standby currents.
The active power dissipation of 150 mW (at Vcc=5 V
freq=1 MHz) and standby power of 250 yW (at Vo =5 V)
add up to low power for battery operation. The typical ac-
cess time of the ROM is 280 ns making it acceptable for
operation with today’s existing CMOS microprocessors.

An example of this operation is shown in Figure 1. Shown
is a typical connection with.either the Motorola MC146805E2
CMOS microprocessor ,(M6800 series) or the National
NSC800 which is an 8085 or Z80 based system. The main dif-
ference between the systems is that the data strobe (DS) on
the MC146805E2 and the read bar (RD) on the 8085 both
control the output of data from the ROM but are of opposite
polarity. The Motorola 2K x 8 ROM can accept either polarity
signal on the data strobe input as long as the signal toggles
during the cycle. This is termed the MOTEL mode of opera-
tion. This unique operational feature makes the ROM an ex-
tremely versatile part. Further operational features are ex-
plained in the following section.

Operational Features

In order to operate in a multiplexed bus sytem the ROM
latches, for one cycle, the address.and chip select input in-
formation on the trailing edge of address strobe (M) so the
address signals can be taken off the bus.

Since they are latched, the address and chip select signals
have a setup and hold time referenced to the negative edge

of address strobe. Address strobe has a minimum pulse
width requirement since the circuit is internally precharged
during this time and is setup for the next cycle on the trailing

‘edge of address strobe. Access time is measured from the

negative edge of address strobe.

The part is equipped with a data strobe input (G) which
controls the output of data onto the bus fines after the ad-
dresses are off the bus. The data strobe has three potential
modes of operation which are programmable with the ROM
array. The first mode is termed the MOTEL mode of opera-
tion. In this mode, the circuit can work with either the
Motorola or Intel type microprocessor series. The difference
between the two series for a ROM peripheral is only the
polarity of the data strobe signal. Therefore, in the MOTEL
mode the ROM recognizes the state of the data strobe signal
at the trailing edge of ‘address strobe (requires a setup and
hold time), latches the state into the circuit after address
strobe, and turns on the data outputs when an opposite
polarity signal appears on the data strobe input. In this man-
ner the data strobe input can work with either polarity signal
but that signal must toggle during a cycle to output data on
the bus lines. If the data strobe remains at a d.c. level the
outputs will remain off. The data strobe input has two other
programmable modes of operation and those are the stan-
dard static select modes (high or low) where a d.c. input not
synchronous with the address strobe will turn the outputs on
or off. B

The chip enable and chip select inputs are all program-
mable with the ROM array to either a high or low-select. The
chip select acts as an additional address and is latched on the
address strobe trailing edge. On deselect the chip select
merely turns off the output.drivers acting as an output

" disable. It does not power down the chip. The chip enable in-
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FIGURE 1
TYPICAL MINIMUM SYSTEM — MOTOROLA
VDDj——
— 75T 0sC1
s (0] :
Microprocessor [ |
@l MC146805E2
DS 0sC2
RW
AS TIMER pag~—
-—piPA7 PBOje—a»
L  [IY) PB1j-—a
a—efPAS PB2 ja—n veole——
—Pad PE3f— 2Kx8 ROM G
a—{PA3 PB4 jat—am MCMB5516 M -
<—{PA2 PEG f—»
@— PAT PB6j—on 3
a—8{PAO PB7 jat—a» E
-A12 Addr/Data Mux Bus J AQ0-AQ7
—Vgg ——J Vss
High Order Address Bus (6)
Bus Control Signals (3)

INTRODUCTION

CBUGO5 is a debug monitor program written for the
MC146805E2 Microprocessor Unit and contained in the
MCM65516 2K x8 CMOS ROM. CBUGOS allows for rapid
development and evaluation of hardware and M6805 Family
type software, using memory and register examine/change
commands as well as breakpoint and single instruction trace
commands. CBUGO5 also includes software to set and
display time, using an optional MC146818 Real-Time Clock

interface. Figure 2 shows a minimum system which only re-
quires the MPU, ROM, keypad inputs and display output in-
terfaces. Port A of the MC146805E2 MPU is required for the
1/0; however, Port B and all other MC146805E2 MPU
features remain available to the user. A possible expanded
system is shown in Figure 3. If additional information is re-
quired, please refer to Application Note AN-823 — "CBUG05
Debug Monitor Program for MC146805E2 Microprocessor

(RTC), and routines to punch and load an optional cassette Unit.”

FIGURE 2 — MINIMUM CBUG05 SYSTEM

MC146805E2 o [ ovesste
B0-B7 A——{ ADO-AD7
5
AB-A12 / 3 AB-A12
AS, DS, RIW 7/ M, DE, CE
, mMC1a02%8 . 6x4
. Keypad
PAA-PAG v A B, C to —~—{rows ¥
6 .
) olumns
/4
PAO-PA3 v
, MC145000 \
PAG-PA7 a Data 8P va BP
Clock '/ 12 LCD
FP 7 FP
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MC146805E2
MPU

PAG

PA7

PBO-PB7 For User

FIGURE 3 — EXPANDED CBUG05 SYSTEM
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CUSTOM PROGRAMMING

By the programming of a single photomask for the
MCMB65516 the customer may specify the content of the
memory and the method of enabling the outputs, or selec-
tion of the “MOTEL" option (Pin 17).

Information on the general options of the MCM65516
should be submitted on an Organizational Data form such as
that shown in the below figure.

Information for custom memory content may be sent to
Motorola in one of two forms (shown in order of preference):
1. EPROMs
One 16K {MCM2716, or TMS2716).
2. Magnetic Tape
9 track, 800 bpi, odd parity written in EBCDIC character
code. Motorola’s R.0.M.S. format.

FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA MOS READ ONLY MEMORY

Customer:
Company
Motorola Use Only
Part No. Quote:
Part No.:
QOriginator
Specif. No.:
Phone No.
Programmable Pin Options:
. Active 14 16 17
High O [u] [n] [n]
Active
Low =] s] o . 0
MOTEL O
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MCMG68A316E

2048 X 8 BIT READ ONLY MEMORY

The MCMG68A316E is a mask-programmable byte-organized
memory designed for use in bus-organized systems. It is fabricated
with N-channel silicon-gate technology. For ease of use, the device
operates from asingle power supply, has compatibility with TTL and
DTL, and needs no clocks or refeshing because of static operation.

The memory is compatible with the -M6800 Microcomputer
Family, providing read only storage in byte increments. Memory
expansion is provided through multiple Chip Select inputs. The
active level of the Chip Select inputs and the memory content
are defined by the user.

® Fully Static Operation
® Three-State Data Qutput

® Mask-Programmable Chip Selects for
Simplified Memory Expansion

MOS

(N-CHANNEL, SILICON-GATE)

2048 X 8 BIT
READ ONLY MEMORY

C SUFFIX
FRIT-SEAL CERAMIC PACKAGE
CASE 623

® Single £10% 5-Volt Power Supply
® TTL Compatible
® Maximum Access Time = 350 ns
® Plug-in Compatible with 2316E
® Pin Compatible with 2708 and TMS2716 EPROMs P SUFFIX
PLASTIC PACKAGE 1
CASE 709
MOTOROLA’S PIN-COMPATIBLE ROM FAMILY PIN ASSIGNMENT
A @ N 2avee
as]2 23148
as]3 22 hAs
~ g; ;\gc 16K Adll4 21s3
2has 7 28pVeC g¢ asfls 201
21ps :2 :ﬁg \ 23}Vee a2(l6 19 a0
20pS 23DA8
; 210is A}y 18 [Js2
19pAt0 20p§ 2201A9 aol]s 17hoer
18A11 2101s
17ha7 19f1A10 2008 ooff9 16 flos
160Q6 1815 19pis aifio 15 flos
15hQs 17hQ7
16hQ6 1808 o[l 14 fJas
1401Q4 17hQ7
MCM68364 13pQ3 15pQ5 h VSSE 12 13303
3 1apQa 16pQ6
MCM68A332 150Q5 ;
13P03
MCM6E8A316E 14Foa PIN NAMES
13fa3 AO0-A10 . . . . Address Inputs
MCMG68A308 S1-S3 . . . .Chip Selects
Q0-Q7 . .. . Data Output
INDUSTRY STANDARD PINOUTS Vee - .- -tV Power Supely
Vgg . . . . Ground
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DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted)

RECOMMENDED DC OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 50 55 Vdec
Input High Voltage VIH 20 - .55 Vdc
Input Low Voltage ViL ~-0.3 — 08 Vde
DC CHARACTERISTICS
Characteristic Symbol Min Max Unit
Input Current lin ~25 25 HAdc
(Vin=0to 55 V)
Output High Voltage VoH 24 - Vde
(loH = ~205 pA)
Qutput Low Voitage VoL - 04 Vde
{loL =16 mA)
Output Leakage (iurrent (Three-State) Lo -10 10 MAdc
(§=08VorS=20V,Vy,;t=04Vto24V)
Supply Current lce - 130 mAdc
(Vg =55V, Ta =0°C)
ABSOLUTE MAXIMUM RATINGS (See Note 1)
Rating Symbol Value Unit
Supply Voltage Vece ~0.3t0+7.0 vde
Input Voltage Vin -0.3t0+7.0 Vdc
Operating Temperature Range Ta Oto +70 oc
Storage Temperature Range Tstg -65 to +150 °c
NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED
OPERATING CONDITIONS. Exposure to higher than recommended voltages
for extended periods of time could affect device reliability.
MC6800
Mi
CAPACITANCE eroprocesser
f=2 = 250 iodi 4
(f =2.0 MHz, T = 25°C, periodically sampled rather than 100% tested) MCMBBAS 168
hi isti T Read Only
Characteristic Symbol i Max Unit — Memory
Input Capacitance Cin 75 pF
Qutput Capacitance Cout 125 pF Random
Access
[ Memory
Interface
*— Adapter
M6800 MICROCOMPUTER FAMILY Interface
BLOCK DIAGRAM p Adapter Modem
vy
Address Data
Bus Bus

BLOCK A4l
DIAGRAM A5

* Active level defined by the user,

3 —e9 ao
6 =10 Q1
5 — ———a11 Q2
4 —— Address Memory 3State  |——e=13 Q3
3 Decode Matrix Ou:pu( ——14 04
> (2048 x 8) Buffers | gu15 o5
1 — ——16 Q6
23 ——e17 Q7
22
19
s1*
S3*

Ve = Pin 24

Gnd = Pin 12
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MCM68A316E

FIGURE 1-AC TEST LOAD 50V = ‘
’ AC OPERATING CONDITIONS AND CHARACTERISTICS
R_"25k (Fuli operating voltage and temperature unless otherwise noted.
All timing with t, = t; = 20 ns, Load of Figure. 1) .
Test Point "ngs‘so Characteristic Symbol Min Max Unit
r EQuiv
: Cycle Time teye 350 - ns
130 pF* Access Time tace - 350 ns
MMD7000 - 1
or Equiv Chip Select to OQutput Delay 150 - 50 ns
Data Hold from Address tDHA 10 — ns
Data Hold from Deselection tH 10 150 ns
*includes Jig Capacitance
TIMING DIAGRAM
This device contains circuitry to
protect the inputs against damage teye
due to high static voltages or elec- tace
tric fields; however, it is advised .
that normal precautions be taken  Address 20V
to avoid application of any vol- ><F—L8V X
tage higher than maximum rated
voltages to this high-impedance
N 220V QBOSSEEKIREKEARL KR
circuit. S KRR 0.8 v BRI
tso
— oV
s R 08 v 20 R
e tH
lea!DH AW

Q
Data Out 50805

R

CoCX XX XX XXX
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MCM68A316E

CUSTOM PROGRAMMING

By the programming of a single photomask for the Information for custom memory content may be sent to
MCMB8A3I16E, the customer may specify the content of the Motorola in one of two forms (shown'in order of preference):
memory and the method of enabling the outputs. 1. EPROM (TMS2716 or MCM2716)

Information on the general options of the MCME8A316E 2. Magnetic Tape.
should be submitted on an Organizational Data form such as 9 track, 800 bpi, odd parity written in EBCDIC character
that shown in Figure 2. (’No-Connect’” must always be the code. Motorola's R.0.M.S. format.

highest order Chip Select(s).)’

FIGURE 2 — FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCM68A316E MOS READ ONLY MEMORY

Customer:
Motorola Use Only:
Company
Quote:
Part No.
Part No.:
Originator
Specif. No.:
Phone No.
Chip Select: Active Active No
High ) Low Connect

s1 O]
s2 ]
s3 O

OO0
Himn
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@ MOTOROLA

MCM68A332

4096 X 8-BIT READ ONLY MEMORY

The MCM68A332 is a mask-programmable byte-organized
memory designed for use in bus-organized systems. It is fabricated
with N-channel silicon-gate technology. For ease of use, the device
operates from a single power supply, has compatibility with TTL and
DTL, and needs no clocks or refreshing because of static operation.

The memory is. compatible with the M6800 Microcomputer
Family, providing read only storage in byte increments. Memory
expansion is provided through muiltiple Chip Select inputs. The
active level of the Chip Select inputs and the memory content
are defined by the user.

& Fully Static Operation

® Three-State Data Qutput for OR-Ties

® Mask-Programmable Chip Selects for Simplified Memory
Expansion

Single £10% 5-Volt Power Supply

Fully TTL Compatible

Maximum Access Time = 350 ns

Directly Compatible with 4732

Preprogrammed MCM68A332-2 Available

® @ o 0 o

MOS
(N-CHANNEL, SILICON-GATE)

4096 X 8-BIT
READ ONLY MEMORY

P SUFFIX
PLASTIC PACKAGE
CASE 709

MOTOROLA'S PIN-COMPATIBLE ROM FAMILY

\ 2a}Vee
23has 6K
ﬂ \24}Vce
22liA9 20 el _8K
21 Jg 22hA9 2ahVee
h
fg 1A10 21pS e
2008 221A9
8hA11
\That 19pA10 2ohs
1608 185S 2008
15has 17pQ7 :g g
14pQs 167Q6 17807
MCM68364 1303 15005 16g o
MCM68365 L'———PmcmsaAasz 14pQ4 18has
13pa3 E
14104
MCME68A316E 13103
| S—
MCM6BA308

INDUSTRY STANDARD PINOUTS

PIN ASIGNMENT

AT e -/ 241 Ve
A6 [J2 23[1 A8
As 3 22f1 A9
A4 4 2141 s2
A3 {15 2001 57
A2 [j6 19[1 A10
a1 Q7 18f1 A11
A0 8 171 Q7
Qo e 161 06
Q1[0 15§ Q5
a2 141 04
vss Q12 131 Q3
PIN NAMES
AO-AH ...................... Address Inputs
S1,82............ Programmable Chip Selects
......................... Data Output
....+5V Power Supply
............................... Ground
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MCM68A332

A0 8 —
AV T l—e9 ao
6 —e=10 Q1
s —=n
BLOCK a4 4 — Address Memory 3State | —em13 Q3
DIAGRAM AS 3 —{ Decode Matrix Ou:pu( 14 Qa
A6 2 — (4096 X 8) Buffers 15 Qs
N ——e16 06
A8 23 — | e17 o7

A9 22
mo  o—1
A1l 18 —

Ve = Pin 24
Vgg =Pin 12
* Active level defined by the user.

DC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature range unless otherwise noted)

RECOMMENDED DC OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Voo must be applied at feast 100 us before proper device operation is achieved.) Vee 45 50 55 Vdc
Input High Voltage ViH 20 - 55 Vde
Input Low Voltage ) ViL -03 - 08 Vdc
DC CHARACTERISTICS
Characteristic Symbol Min Max Unit
Input Current lin -25 25 uAdc
(Vi =0t055V)
Qutput High Voltage VoH 24 . — Vde
(loH = ~205 uA) )
Output Low Voltage ’ VoL — 0.4 Vde
(gL = 1.6 mAl
Output Leakage Current {Three-State) . Lo . -10 10 uAdc
(S=08VorS=20V,Vy,;1=04V1024V)
Supply Current lce - . 80 mAdc
(Ve =55V, Ta =0°C)
ABSOLUTE MAXIMUM RATINGS (See Note 1) .
Rating Symbol Value Unit This device contains»circu&try to
protect the inputs against damage
Supply Voltage Vee -0.3t0+7.0 Vdc due to high static voltages or elec-
Input Voitage Vin -0.3t0+7.0 Vdc tric fields; however, it is advised
Operating Témperature Range TA 0to +70 [ | that ngrmal p»recaytions be taken
3 to avoid application of any vol-
Storage Temperature Range Tstg -65 to +150 c tage higher than maximum rated
NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are V_O“GQES to this high-impedance
exceeded. Functional operation should be restricted to RECOMMENDED circuit.

OPERATING CONDITIONS. Exposure to higher than recommended voltages
for extended periods of time could affect device reliability.

MC6800
CAPACITANCE Microprocessor
(f=1.0MHz, Tp = 25°C, periodically sampled rather than 100% tested)
Characteristic Symbol Typ Max Unit
Input Capacitance Cin 5.0 75 pF
Output Capacitance Cout 9.0 125 pF
Random
Access
b Memory
Interface

@—- Adapter

M6800 MICROCOMPUTER FAMILY

Interface |—9 .
BLOCK DIAGRAM ¢— Adapter |g—| Modem
\j J
Address Data
Bus Bus
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MCM68A332

FIGURE 1—AC TEST LOAD

2oV, AC OPERATING CONDITIONS AND CHARACTERISTICS
Ry =25k {Fult operating voltage and temperature range unless otherwise noted.
All timing with t,= tf=20 ns, Load of Figure 1)

Test Point MMD6150 - h — " "
est Poin or equivalent Characteristic Symbol Min Max Unit
Cycle Time teye 350 - ns
130 pF* 1.7k Access Time tace - 350 ns
MMD 7000 -
or equivalént Chip Select to OQutput Delay 15O - 150 ns
Data Hold from Address tDHA 10 - ns
= = Data Hold from Deselection tH 10 150 ns

*Includes jig capacitance

TIMING DIAGRAM

teye
tacc

20V

maress, A FBXCTTY
tso
Chip Select, S 0.8V
Output, Q g 20V
? 08 VY
Waveform Waveform Waveform
Symbol fnput Output Symbol Input Output Symbol " input Output

MUSTBE  WILL BE m DON‘T CARE CHANGING: —_—>_____ - HIGH
VALID VALID ANY CHANGE * STATE

IMPEDANCE
PERMITTED UNKNOWN
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MCM68A332 CUSTOM PROGRAMMING

By the programming of a single photomask for the
MCMB68A332, the customer may specify the content of the
memory and the method of enabling the outputs.

Information on the general options of the MCM68A332
should be submitted on an Organizational Data form such as
that shown in Figure 2. (A "“No-Connect’’ or ““Don’t Care”
must always be the highest order Chip Select(s).)

Information for custom memory content may be sent to
Motorola in one of two forms {shown in order of preference):

1. EPROMs—two 16K (MCM2716 or TMS2716)

2. Magnetic Tape

9 track, 800 bpi, odd parity written in EBCDIC character
Code. Motorola;s R.0.M.S. format.

PRE-PROGRAMMED MCM68A332P2

The —2 standard ROM pattern contains sine-lookup and
arctan-lookup tables.

Locations 0000 through 2001 contain the sine values. The
sing's first quadrant is divided into 1000 parts with sine
values corresponding to these angles stored in the ROM. Sin
/2 is included and is rounded to 0.9999. )

The arctan values contain angles in radians corresponding
to the arc tangents of O through 1 in steps of 0.001 and are
contained in locations 2048 through 4049.

Locations 2002 through 2047 and 4050 through 4095 are
zero filled.

All vatues are represented in absolute decimal format with
four digit precision. They are stored in BCD format with the
two most significant digits in the lower byte and the two
least significant digits in the upper byte. The decimal point is
assumed to be to the left of the most significant digit.

Example: Sin(—L Z) = 00016 decimal

1000 2
Address Contents
0002 0000 0000
0003 Q001 0110

FIGURE 2 — FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCM68A332 MOS READ ONLY MEMORY

Customer:
Motorola Use Only
Company
- Quote
Part No.
Part No.
Originator
Specif. No.
Phone No.
Chip Select Options: Active High Active Low No-Connect
st O O O
2 O 0 0O
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@ MOTOROLA

MCM68364

64K-BIT READ ONLY MEMORY

The MCM®68364 is a mask-programmable byte-organized memory
designed for use in ‘bus-organized systems. It is fabricated with
N-channel silicon-gate technology. For ease of use, the device operates
from a single power supply, and is TTL compatible. The addresses are
latched with the Chip Enable input — no external latches required.

The memory is compatible with the M6800 Microcomputer Family,
providing read only storage in byte increments. The Chip Enable input
deselects the output and puts the chip in a power-down mode.
® Single +10% 5-Volt Power Supply
® Automatic Power Down
® Low Power Dissipation

150 mW active (typical)
35 mW standby (typical)
® High Output Drive Capability (2 TTL Loads)
® Three-State Data Output for OR-Ties
® TTL Compatible :
‘® Maximum Access Time
200 ns — MCM68364-20
260 ns — MCM#68364-25
300 ns — MCM®68364-30
® Pin Compatible with 8K — MCM68A308, 16K — MCM6E8A316E,
and 32K — MCM68A332 Mask-Programmable ROMs
©® Pin Compatible with 24-pin 64K EPROM MCM68764

MOS

(N-CHANNEL, SILICON-GATE)

8192x 8-BIT
READ ONLY MEMORY

C SUFFIX
FRIT-SEAL PACKAGE
CASE 623

P SUFFIX
PLASTIC PACKAGE
1 CASE 709

MOTOROLA’S PIN COMPATIBLE ROM FAMILY

MCM68365  pcMEsA332

MCMB68A316E

INDUSTRY STANDARD PIN-OUTS

PIN ASSIGNMENT

wlr @ N~ aafvee
A6 [}2 23[1 A8
As[Q3 22[1 A9
A4[l4 211 A12
A3[]s 200 E
A206 19 -A10°
A1{]7 181 AN
Aofls 170 a7
aole 16{1 06
aifjio 15(1 Q5
a2ln 141 Q4
vss 12 1300 @3
PIN NAMES
ACAI2Z. ..o Address
E..ooooel .. Chip Enable
Qo-Q7 ... Data Output
Ve oo +5 V Power Supply
VGG ..o Ground

This device contains circuitry to protect
the inputs against damage due to high
static voltages or electric fields; however,
it is advised that normal precautions be
taken to avoid application of any voltage
higher than maximum rated voltages to
this high-impedance circuit.
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A0 8 j
Al 7 > —> g g?
A2 & — >
A3 5 T Memory > ooz
3-State » 13 D
BLOCK A4 4 — ’;“d"zss Matrix i Out:m - 13 Di
e
DIAGRAM A5 3 — Deco (8192 X 8) Buffers » 15 D5
A6 2 T 3 16 D6
A7 1 > » 17 D7
A8 23 — el ]
A9 22 ~—df
A10 19 ——
A11 18 —
A2 21
E 20 i Veg =Pin 24
Vgg = Pin 12
ABSOLUTE MAXIMUM RATINGS (See note)
Rating Symbol Value Unit
Supply Voltage Vee —-051t0 +7.0| Vdc
Input Voltage Vin -05t0 +7.0] Vvde
Operating Temperature Range ) Ta Oto +70 °C
Storage Temperature Range Tstg —651t0 +1601 . °C

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restricted to
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended volitages for extended periods of time could
affect device reliability. ) )

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.)

RECOMMENDED OPERATING CONDITIONS
Parameter . Symbol Min Nom Max Unit

Supply Voltage ) vee' 45 5.0 5.5 Y
(Vce must be applied at least 100 us before proper device
operation is achieved, E=V|y) )

Input High Voltage ViH 20 — vee V.

Input Low Voltage VIL -0.3 — 0.8 A%

DC OPERATING CHARACTERISTICS

Characteristic Symbol Min Typ Max Unit

Input Current (Vin =0to 5.5 V) fin -10 — 10 LA
Output High Voltage (IOH = -220 pA) VOH 2.4 — — v
Output Low Voltage (loL = 3.2 mA) VoL — — 0.4 v
Output Leakage Current (Three-State) Lo -10 — 10 LA

(E=2.0V,Vout=0Vto55V) )
Supply Current — Active* lcc — 25 40 mA

{Minimum Cycle Rate)
Supply Current — Standby IsB — 7 ) 10 mA

(E =VIH) : )

*Current is proportional to cycle rate.

CAPACITANCE (= 1.0 MHz, T =25°C, periodically sampled rather than 100% tested)

Characteristic Symbol | Max | Unit
Input Capacitance B Cin 8 pF
Output Capacitance L Cout 15 | of
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MCM68364

AC OPERATING CONDITIONS AND CHARACTERISTICS

Read Cycle

RECOMMENDED AC OPERATING CONDITIONS
(TA=0 1o 70°C, Vo =5.0 V £ 10%. All timing with t,=tg= 20 ns, loads of Figure 1)

. Symbol MCM68364-20 | MCM68364-25 | MCM68364-30
Parameter Standard | Alternate | Min. | Max | Min | Max | Min | Max | Unit
Chip Enable Low to Chip Enable Low of tELEL - tcye 300 - 375 — 450 . ns
Next Cycle {Cycle Time) ‘
Chip Enable Low to Chip Enable High tELEH tew 200 - 250 - 300 - ns
Chip Enable Low to Output Valid (Access) tELQV tEA — 200 — 250 - 300 ns
Chip Enable High to Output High Z (Off Time) tEHQZ tEHZ 10 60 - 60 - 75 ns
Chip Enable Low to Address Don’t Care (Hold) tELAX tAH 60 — 60 — 75 — ns
Address Valid to Chip Enable Low (Address Setup)| tAVEL tAS 0 - 0 - 0 - ns
Chip Enable Precharge Time tEHEL tep 100 - 125 - 150 - ns
TIMING DIAGRAM
tELEL

’ _ ViH— y

CHIP ENABLE, E

ViL—

tAVEL

ViH—
ADDRESS, A

vViL—

VOH~
DATA OUTPUT, Q

voL—

FIGURE 1 — AC TEST LOAD

50V
RL=12k
Test Point MMD6150
. or Equiv
100 pF*
MMD7000
or Equiv

VALID > High Z

*Includes Jig Capacitance
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WAVEFORMS.
Waveform Input Qutput
Symbol
MUST BE WILL BE
VALID VALIR
CHANGE - WILL CHANGE
m FROMHTOL  FROMHTOL
CHANGE WILL CHANGE
FROMLTOH FROM L YO H
DON'T CARE CHANGING:
m ANY CHANGE STATE
PERMITTED UNKNOWN
- tom
IMPEDANCE




MCM68364

PRODUCT DESCRIPTION

This Motorola MOS Read Only Memory (ROM), the
MCM®68364, is a clocked or edge enabled device. It makes
use of virtual ground ROM cells and clocked peripheral cir-
cuitry, allowing a better speed-power product.

The MCM®68364 has a period during which the non-static
periphery must undergo a precharge. Therefore, the cycle
time is slightly longer than the access time. It is essential that
the precharge requirements are met to ensure proper address
latching and avoid invalid output data. Once the address
hold time has been met, new address information can be
supplied in preparation for the next cycle.

CUSTOM PROGRAMMING

By the programming of a single photomask for the
MCMB8364, the customer may specify the contents of the
memory.

Information for custom memory content may be sent to
Motorola in one of two forms (shown in order of preference):

1. EPROMs — one 64K (MCM68764), two 32K, or four

PRE-PROGRAMMED MCM68364P25-3

The — 3 standard ROM pattern contains log (base 10) and
antilog (base 10) lookup tables for the 64K ROM.

Locations 0000 through 35698 contain log base 10 values.
The arguments for the log table range from 1.00 through
9.99 incrementing in steps of 1/100. Each log value is
represented by an eight-digit decimal number with decimal
point assumed to be to the left of the most significant digit.

Antilog (base 10) are stored in locations 4096 through
8095. The arguments range from .000 through .999 in-
crementing in steps of 1/1000. Each antilog value is
represented by an eight-digit decimal number with decimal
point assumed to be to the right of the most significant digit.

Locations 3600 through 4095 and 8096 through 8191 are
zero filled. .

All values are represented in absolute decimal format with
eight digit precision. They are stored in BCD format with the
two most significant digits in the lower byte and the remain-
ing six digits in the three consecutive locations.

. Example:
16K (MCM2716'or TMSZ716). - o log10 (1.01) = 00432137 decimal
2. Magnetic Tape — 9 Track, 800 bpi, odd parity written
in EBCDIC character code. Motorola’'s R.0.M.S. for- Address Contents
mat. 4 0000 0000
5 010G 0011
6 0010 0001
7 0011 0111
M6800 MICROCOMPUTER FAMILY
BLOCK DIAGRAM
MC8800 READ ONLY MEMORY

Microprocessor

Random
Access
Memory

Interface
Adapter

Interface
Adapter
Yooy
Address Data
Bus Bus

Modem

i

BLOCK DIAGRAM

Data Bus

Memory Address
and Control
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@ MOTOROLA

MCM68365

64K BIT READ ONLY MEMORY

The MCM68365 is a mask-programmable byte-organized memory
designed for use in bus-organized systems. It is fabricated with
N-channet silicon-gate technology. For ease of use, the device operates
from a single power supply, has compatibility with TTL, and needs no
clocks or refreshing due to its static operation.

The ‘memory is compatible with the M6800 Microcomputer Family,

 providing read only storage in byte increments. The active level of the
Chip Enable input and the memory content are defined by the user. The
.Chip Enable input deselects the output and puts the chip in a power-
- down mode.
® Fully Static Operation
® Automatic Power Down
® Low Power Dissipation — 126 mW Active (Typical)
25 mW Standby (Typical)
Single +10% 5-Voit Power Supply
High Output Drive Capability (2 TTL Loads)
Three-State Data Output for OR-Ties
Mask Programmable Chip Enable
TTL Compatible
Maximum Access Time — 250 ns — MCM68365-25
300 ns — MCM68365-30
350 ns ~ MCM®68365-35
® Pin Compatible with 16K — MCM68A316E and 32K — MCM68A332,
64K - MCM68364, MC68366 Mask-Programmable ROMs

MOS
(N-CHANNEL, SILICQN-GATE)

8192 x 8-BIT
READ ONLY MEMORY

TN

PIN COMPATIBLE ROM FAMILY
(INDUSTRY STANDARD PIN-OUTS)

MCMeés366

MCMG68A316E

24
1
P SUFFIX
PLASTIC PACKAGE
CASE 709
PIN ASSIGNMENT
A70 Vee
A6l 2 A8
As(]3 A9
Adfl4 A12
A3ls E
A2l 6 A10
A7 Al
Aolis Q7
Qofle Qe
Q1 Q5
Q2f) Q4
Vssf Q3
PIN NAMES
AC-A12...... Address
E......Chip Enable
Data Output
+5 V Power Supply]|
Ground

This device contains circuitry to protect the
inputs against damage due to high static
voltages or electric fields; however, it is ad-
vised that normal precautions be taken to
avoid application of any voltage higher than
maximum rated voltages to this high im-
pedance circuit.
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BLOCK DIAGRAM

il . T =l
n 6 — > 10 D1
A3 B . Memory . 3-State | , ;'; g§
A4 4 . . Matrix . Output | o 14 D4
A5 3-—1 Address | e | (8192x8) | Buffers | 4 15 Ds
A6 2— Decode ‘
16 06

A7 11— :
28 23 ] 17 D7
A9 22 — A
A10 19 ~— .
Al1 18 ——
A2 21 } .

i Vee=Pin 24:
*E 20 é Vgg=Pin 12

* Active level defined by the user.

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit
Supply Voltage vee -1.0t0+7.0 \
Input Voltage Vin -1.0to +7.0 vV
Operating Temperature Range TA 0to +70 °C
Storage Temperature Range . Tstg -65to +150 °C

Note: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restricted to
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could af-
fect device reliability

DC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature range unless otherwise noted)

RECOMMENDED OPERATING CONDITIONS

Parameter . . | Symbol|. Min | Typ | Max |Uait| Notes
Supply Voltage .

(F\)/?é; n?ustgbe apvplied at'least 100 us before proper device operation is abhieved) Vee 45 150 55 v -
Input High Voltage ViH 2.0 = 5.5 v _
Input Low Voltage ’ j j Vi }-05] - | 08

DC OPERATING CHARACTERISTICS
Characteristic ! Symbol| Min | Typ | Max [Unit] Notes
Input Current (Vin=0t0 5.5 V) lin -10 | - 10 {pA 1
Output High Voltage (IoH = — 205 pA) ) Von | 24 [ -1 - v -
Output Low Voltage (Ig=3.2 mA) ) VoL - — {04 |V -
Output Leakage Current (Three-State) (E=2.0 V, Voyt=0.4V t0 24 V) Lo =10} - 10 |pA 2
Supply Current —~ Active (Vcc=5.5 V) ce — 25 | 60 |mA 3
Supply Current — Standby (Vcc=5.5V) Isg - 4 15 [mA 4
CAPACITANCE (f=1.0 MHz, Ta=25°C, periodically sampled rather than 100% tested)
Characteristic . Symbol Max Unit
Input Capacitance Cin 75 pF
Output Capacitance - Cout 12.5 oF

Notes: 1. Measured a) forcing V¢ on one input pin at a time while all others are grounded, and
b) maintaining 0.0 V on one pin at a time while all others are at Vcc=4.5V and 5.5 V.
2. Measured a) with A0-A12=Vgg and forcing 0.4 V on one output at a time while all others are held at 2.4 V, and
b) with A0-A12=Vgg and forcing 2.4 V on one output at a time while all others are held at 0.4 V (Vcc=4.5V and 5.5 V)
3. Measured with the Chip Enabied (E= V)| ) addresses cycling, and the output unloaded.
4. Measured with the Chip Disabled (E=V|H) and the outputs unloaded.
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AC OPERATING CONDITIONS AND CHARACTERISTICS
{Ful!l operating voltage and temperature range unless otherwise noted)

READ CYCLE (See Notes 5, 6)

Symbol MCM68365-25 | MCM68365-30 | MCM68365-35
Parameter Standard | Alternate Min | Max | Min | Max | Min | Max | Units
Address Valid to Address Don't Care tAVAX tcye 250 - 300 - 350 — ns
(Cycle Time when Chip Enable is held Active)
Chip Enable Low to Chip Enable High tELEH tEW 250 - 300 - 350 - ns
Address Valid to Output Valid (Access) tAvQv tAA - 260 | . — 300 - 350 ns
Chip Enable Low to Output Valid {Access) teLQv tEA — | 250 - 300 - 350 ns
Address Valid to Output Invalid tAVQAX tDHA 20 - 20 - 20 - ns
Chip Enable Low to Output Invalid teLQX teLz 10 - 10 - 10 -~ ns
Chip Enable High to Output High-Z tEHQZ tEHZ 10 80 10 80 10 80 ns
Chip Selection to Power Up Time tELICCH tPU 0 - 0 - 0 - ns
Chip Deselection to Power Down Time tEHICCL tPD - 100 - 100 - 120 ns

Notes: 5. Chip Enable {E) is represented as active low for illustrative purposes.
6. AC Test Conditions

Input Transition Times: 5 nsst;=t<20 ns

Temperature: Tp=0°C to 70°C

Load Shown in Figure 1

Vee=5.0V 1+ 10% -

Input Pulse Levels: V| =-05V1t008V

ViH=2.0V to V¢cc

Measurement Levels: Input=1.5V
Output Low=0.8 V
Output High=2.0 V

READ CYCLE TIMING 1

(E Held Low) |«€ tAVAX
A (Address) : v 4 ViH
ViL
fe————tAV QY —————!
Fe——tAVQX—>]

Q (Data Out) ’ Previous Data Valid MX) Data Valid :ng;

READ CYCLE TIMING 2

A (Address) m " Address Valid le
It

< tELEH »
E (Chip Enable) !( 7‘ U
: ViL
f———— 1ELQV — —» tEHQZ f—
[€—ELQX —] ) .
Q (Data Out) —— High Z ———4 Data Valid Hi-Z
——3» ELICCH p— —| EHICCL
Vee ICC o e e e e e
Supply ; . 7£ 1
Current !SB .

FIGURE 1 — AC TEST LOAD

50V
RL=1.2k
Test Point - MMD6150
or Equiv.
130 pF* 1.7k
MMD7000
*Includes Jig or Equiv.
Capacitance = =
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FIGURE 2 — ADDRESS ACCESS TIME
VERSUS TEMPERATURE

220f

210 55V 7

g4

200

"~ A0V

a0
0

80!
80

— A~
/

170

160

a5V
150

140

130
120

tAvVOV ADDRESS ACCESS TIME (ns)

110

100 6° 25° 70° 100°

Ta, AMBIENT TEMPERATURE {°C)

125°

FIGURE 3 — Igc SUPPLY CURRENT
VERSUS TEMPERATURE

Y |
E 2 vee=5.0 v ]
= 25 AN Icc varies +6% from
= 2 this curve with 4.5 to 5.5
[
a 23 volt V¢C.
E 22 =
Z 2 N
2 2
=5
= 19»
a 18
5
o 17
k=1
16
15
-40° 0° 25° 70° 100°  125°

Ta, AMBIENT TEMPERATURE (°C)

FIGURE 4 — Igg STANDBY CURRENT
VERSUS TEMPERATURE

15p vs. TEMP,

=3 1
Z 55
z Vgg=50V
g 5.0 15p varies £3% from  —
=} this curve with 4.5 t0 5.5
= voits Veg.
545 =
@ \
g N
= a0
a8 \
Z
% 35 —
g

age 0°  25° 70° - 100°  125°

Ta, AMBIENT TEMPERATURE (°C)

PRE-PROGRAMMED MCM68366P35-3, P30-3, P25-3

The —3 standard ROM pattern contains log {base 10) and
antilog (base 10) lookup tables for the 64K ROM.

Locations 0000 through 3599 contain log base 10 values.
The arguments for the log table range from 1.00 through
9.99 incrementing in steps of 1/100. Each log value is
represented by an éight-digit decimal number with decimal
point assumed to be to the left of the most-significant digit.

Antilog (base 10} are stored in locations 4096 through
8095. The arguments range from 0.000 through 0.999 in-
crementing in steps -of 1/1000. Each antilog value is
represented by an eight-digit decimal number with decimal
point assumed to be to the right of the most-significant digit.

6-45

Locations 3600 through 4095 and 8096 through 8191 are
zero filled. :

All values are represented in absolute decimal format with
eight digit precision. They are stored in BCD format with the
two most significant digits in the lower byte and the remain-
ing six digits in the three consecutive locations.

Example: log10(1.01) = 0.00432137 decimal

Address | Contents
4 0000 0000-
5 0100 001
6 0010 0001
7 oon [GRN]
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CUSTOM PROGRAMMING

-~ By the programming of a single photomask for the Information for custom memory content may be sent to
“MCMB836b, the customer may specify the content of the Motordia in one of two forms (shown in order of preference):

memory and the method of enabling the outputs. -
1. EPROMs — One 64K or twg 32K.

Information on the general options of the MCM68365 2. Magnetic Tape
sh_ou‘ld be su‘bmuAt_te‘d onan Organlzat!onal Data form such as 9 track, 800 bpi, odd parity written in EBCDIC charac-
that shown in Figure 5.
: ter code. Motorola R.O.M.S. format. .

FIGURE 5 — FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCM68365 MOS READ ONLY MEMORY

Customer:
Company - - Motorola Use Only:
Part No. . . Quote:
Originator Part No:
Specif. No:
Phone No.

Enable Options:

Active High Active Low

Chip Enable D D

Device Marking Requirements i :
The customer marking requirements are restricted to these limits:

1) Four lines maximum (including date code)
2) Not more than 16 characters per line

mimnln
0000
0000
oooo
0000
0000
000
000
0000
oooo
0000
0000
0000
0000
0000
0000
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MCM68366

64K BIT READ ONLY MEMORY

The MCM68366 is a mask-programmable byte-organized memory
designed for use in bus-organized systems. It is fabricated with
N-channel silicon-gate technology. For ease of use, the device operates
from a single power supply, has compatibility with TTL and needs no
clocks or refreshing due to its static operation.

The memory is compatible with the M6800 Microcomputer Family,
providing read only storage in byte increments. The active level of the
Output Enable input and the memory content is defined by the user.
The Output Enable input deselects the output.
® Fully Static Operation
fast Data Valid Time for High Speed Microprocessors
Low Power Dissipation — 1256 mW Active (Typical)

Single +10% 5-Volt Power Supply
High Output Drive Capability (2 TTL Loads)
Three-State Data Output for OR-Ties
Mask Programmable Output Enable
TTL Compatible
Maximum' Access Time — 150 ns from Output Enable
’ 250 ns from Address — MCM68366-25
300 ns from Address — ‘MCM68366-30
350 ns from Address — MCM68366-35
Pin Compatible with 8K, 16K, and 32K — Mask-Programmable ROMs
Pin Compatible with MCM68766 64K EPROM

MOS
(N-CHANNEL, SILICON-GATE)

8192x 8-BIT
READ ONLY MEMORY

P SUFFIX
PLASTIC PACKAGE
CASE 709

PIN COMPATIBLE ROM FAMILY
(INDUSTRY STANDARD PIN-OUTS)

64K
A7 hVeC 4ok
A6 hA8 Zabvee
A5 A9 23 :AB 16K
A4 A12
= 22PA9
A3 nE 2 ihs
A2 DA10
2005
Al Al1
A0 hQ7 19A10
Qo pod 18JA11
o 17hQ7
1 15105
16pQ6
Q2 14Q4 15has
e MCM6836143 * s
MCM68365 13ja3

MCM68A332
MCM68A316E

MCMG68A308

PIN ASSIGNMENT

afie o« vce -
-A8]2 - 2301a8
As(]3 2271 A9
A4fl4 21f1A12
A30s 201G
A6 19f1A10
A7 “ieflan
Aolls 170qQ7
aofje 16 [1a6
a1 15 [1Q5
Qn o 14 flQa
Vssfi2 ’ 13fa3 |

Output Enable

Data Output

+5 V Power Supply
Ground

This device contains circuitry to protect the
inputs against damage due to high static
" voltages or electric fields; however, it is ad-
vised that normal precautions be taken to
avoid application of any voltage higher than
maximum rated voltages to this high im-
pedance circuit.
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BLOCK DIAGRAM

el . =23
10 D?
:; z ] ° " . 11 D2
emory R 3-State | 313 D3
A4 4 ____4 »;dd'e:: ° Matrix * Output |—— 314 D4
A5 3 —] eco . (8192 X 8) Buffers | 315 DS
A6 2 — ®
316 D6
A7 T > 317 D7
A8 23 —]
A9 22 — 4
A10 19 —]
A11 18 —]
A12 21 —]
"G 20 Vee=Pin 24
Vgs=Pin 12
*Active Level Defined by the User
ABSOLUTE MAXIMUM RATINGS (See Note)
Rating Symbol Value Unit
Supply Voltage Vee -1.0to +7.0 Vv
Input Voltage Vin -1.0t0 +7.0 \
Operating Temperature Range TA 0to +70 °C
Storage Temperature Range Tstg —6510 + 150 °C

Note: |Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restricted to
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could af-

fect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol | Min | Typ | Max | Unit | Notes
Supply Voltage _
(Ve must be applied at least 100 us before proper device operation is achieved) Vee 45150155 v
input High Voltage Vi 20§ — | 556 v
Input Low Voltage Vi |-05{ -~ | 08
DC OPERATING CHARACTERISTICS
Characteristic Symbol | Min | Typ { Max | Unit | Notes
Input Current (Vjn=0 t0 5.5 V) tin -10] — 10 | pA 1
Output High Voltage (IoH= — 205 pA) VOH 24 - - \ -
Output Low Voltage (Ig =3.2 mA) VoL - - o4 | Vv
Output Leakage Current (Three-State) (G=2.0V, Vo1=0.4 V 1024 V) Lo -0 - 10 | A 2
Supply Current (Vcc=5.5 V) Icc - |25 | 60 | mA 3
CAPACITANCE (f=1.0 MHz, To=25°C, periodically sampled rather than 100% tested) _
Ch isti Symbol | Max Unit
Input Capacitance Cin 7.5 pF
Output Capacitanoe Cout 12.5 pF

Notes: 1. Measured a) forcing Vcc on one lnput pin at a time, while all others are grounded, and

: b) maintaining 0.0.V on one pin at a timé, while all others are at Vcc=4.6 V and 5.5 V
2. Measured a) with AO-A12=Vgg and forcing 0.4 V on one output at & time while all others are held at 2.4 V, and

b) with A0-A12=Vgg and forcing 2.4 V on one output at a time while all others are held at 0.4 V(Vcc=4.5V and 5.5 V).

3. Measured with the Output Enabled (G = V|_}, addresses cycling and the outputs unloaded.
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted)

READ CYCLE (See Notes 4, 5)

Symbol MCM68366-25 | MCM68366-30 | MCM68366-35 | -
Parameter Standard | Alternate Min | Max Min Max Min | Max | -Unit -
Address Valid to Address Don’t Care tAVAX teye 250 - 300- - 350 - “ns
{Cycle Time when Output Enable is Held Active) :
Address Valid to OQutput Valid (Access) tAvQv tAA — 250 — 300 — 350 ns
Output Enable Low to Output Valid (Access) tGLQv tGA - 150 - 150 - 180 | - ns
(Note 6)
Address Valid to Output Invalid TAVQX {DHA 10 — 10 — 10 — ns
Output Enable Low to Output Invalid tGLAX 1GLZ 10 — 10 — 10 — ns
Output Enable High to Output High Z tGHQZ tGHZ 0 80 0 80 0 80 ns
Address Valid to Output Enable Low (Note 7) tAVGL tAS 100 — 150 — |.200 - ‘ns
Notes:' 4. Output Enable {G) is represented as ‘active low for illustrative purposes.
6. AC Test Conditions
Input Transition Times: 5 nsst,=t<20 ns
Temperature: TA=0°C to 70°C
Load Shown in Figure 1
Veec=5.0V +£10%
Input Pulse Levels: V| =—-05V t0 08V
VIH=2.0V to Vce
Measurement Levels: Input=15V
Output Low=0.8 V
Output High=2.0 V
6. tgLQv =120 ns-is also available.
7. A faster minimum time is allowed, but the timing must then be referenced to tayQv and tavQx.
READ CYCLE TIMING 1 ol . )
(G Held Low) B tAVAX >
A (Address) Je p 4 ViH
U ViL
le—————tavQy —————»
j———1AVOX
Q (Data Out) Previous Data Valid ) Data Valid :zOH
=+ oL
READ CYCLE TIMING 2 [ E—tAVGL
ViH
A (Address) Address Valid
Vi
Y | ‘ea——
G (Output Enable) - -
. . ViL
f€e———1GLQVv ~» {GHQZ |€—
k— tgLQX—™
Q (Data Out) ——— High Z —— Data Valid p———— High Z
FIGURE 1 — AC TEST LOAD
50V
RL=12k
Test Point MMD6150
’ or Equiv.
130 pF* 1.7k
MMD7000
or Equiv.
*Includes Jig Capacitance
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FIGURE 2 — ADDRESS ACCESS TIME

VERSUS TEMPERATURE
55V -7
v
Z 200 o
i 190 X7 Asau
= 180 ]
g 70 : ////
Q 1 A
5 105y
£ 150
8 o
= 130
Z120
110
R 00 25° 70°  100°  125°

Ta, AMBIENT TEMPERATURE (°C)

FIGURE 3 — Icc SUPPLY CURRENT
VERSUS TEMPERATURE

2 7 | I
E 26 Vge=50V _
5 25 N IcC varies +5% from —
& this curve with 4.5 to 5.5 _
g N, volt VgC.
S 3
F N
S 9 ~.
w
2
=
g " ~
5 18
S 17
=2
16—
e 0> 25° 70°- 100°  125°

TA. AMBIENT TEMPERATURE (°C)

FIGURE 4 — OUTPUT ENABLE ACCESS
VERSUS TEMPERATURE

tGLQY VS. Temp.

~
<

W/s.sv

- : ] / /

tGLQV. OUTPUT ENABLE ACCESS TIME (ns)

0° 25°

70° 100°  125°

TA, AMBIENT TEMPERATURE {°C)

PRE-PROGRAMMED MCM68366P35-3, P30-3, P25-3

The — 3 standard ROM pattern contains log (base 10) and
antilog (base 10) lookup tables for the 64K ROM.

Locations 0000 through 3599 contain log base 10 values.
The arguments for the log table range from 1.00. through
9.99 incrementing in steps of 1/100. Each log value is
represented by an eight-digit decimal number with decimal
point assumed to be to the left of the most-significant digit.

Antilog (base 10) are stored in locations 4096 through
8095. The arguments range from 0.000 through 0.999 in-
crementing in steps of 1/1000. Each antilog value is
represented by an eight-digit decimal number with decimal
point assumed to be to the right of the most-significant digit.
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Locations 3600 through 4095 and 8096 through 8191 are
zero filled.

All values are represented in absolute decimal format with
eight digit precision. They are stored in BCD format with the
two most significant digits in the lower byte and the remain-
ing six digits in the three consecutive locations.

Example: log0 (1.01)=0.00432137 decimal

Address l Contents
4 0000 0000
5 0100 0011
6 0010 0001
7 0011 0111
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CUSTOM PROGRAMMING

By the programming of a single photomask for the
MCMB68366, the customer may specify the content of the
memory and the method of enabling the outputs.

Information on the. general options of the MCM68366
should be submitted on an Organizational Data form such as
that shown in Figure 5.

Information for custom memory content may be sent to
Motorola in one of two forms.(shown in order of preference):

1. EPROMs — one 64K or two 32K.
2. Magnetic Tape

9 track, 800 bpi, odd parity written in EBCDIC charac-
ter Code. Motorola’s R.0.M.S. format.

FIGURE 5 — FORMAT FOR PROGRAMMING GENERAL OPTIONS

. ORGANIZATIONAL DATA
MCM68366 MOS READ ONLY MEMORY

Customer:
Company Motorola Use Only:
Part No Quote:
Originator. Part No:
Specif. No:
Phone No

Enable Options:

Active High Active Low

QOutput Enable D D
Device Marking Requirements

The customer marking requirements are resetricted to these limits:
1) Four lines maximum (including date code)
2} Not more than 16 characters per line

0000
0000
0000
0000
0000
O000
0000
OO0
o000
oooo
o000
oooo
oooo
oooo
0oog
0000
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MCM68367

Advance Information

64K BIT READ ONLY MEMORY

The MCMB68367 is a mask-programmable byte-organized memory
designed for use in bus-organized systems. It is fabricated with
N-channel silicon-gate technology. For ease of use, the device operates
from a single power supply, has compatibility with TTL and needs no
clocks or refreshing 'due to its static operation.

The memory is compatible with the M6800 Microcomputer Family,
providing read only storage in byte increments. This 8K x 8-bit ROM is
organized into two 4K pages that are accessed by two user defined
address codes. The active level of the Chip Select inputs and the
memory content are defined by the user. The Chip Select inputs
deselect the output.

@ Fully Static Operation

® Fast Data Valid Time for High Speed Microprocessors
@ Page-Mode Organized Memory

® Low Power Dissipation —~ 125 mW Active (Typical)

@ Single +5% 5-Volt Power Supply

@® Three-State Data Output for OR-Ties

® Mask Programmable Chip Selects

® TTL Compatible

(N-CHANNEL, SILICON-GATE)

8192x 8-BIT
READ ONLY MEMORY
(PAGE MODE)

P SUFFIX
PLASTIC PACKAGE
CASE 709

FIGURE 1 — BLOCK DIAGRAM

A0 8 > - > - 0
Al 7 > —> 0
A2 6 > ] ___)'"') "
A3 5 gddredss N{{::;s;v Théeuet :Jtate n
e ecoae (8192x 8)° > guffers > 14
A5 3 >
A > 3 16
e 2 > > —> 17
A8 23
AS 22
A10 19 T A12i**
Al1. 18 -
Address
Decode
Flip
Reset | Flop f‘—
S1* 20 t
S2* 21
Vee=Pin 24
Vgg=Pin 12

* Active Level Defined by User
* * A12i—High Order Address Not User Accessible

15

PIN ASSIGNMENT
agdire 2

Vce
asl2 23[1a8
As]3 22{1A9
Adf]4 21{1s2
A3ls 20f1 st
Vis S 19 f1A10
ARz 18 AN
aofjs 17fa7
os 16{1Q6
aigio 15 )05
QzQn 14[104

Vgsfi2 13[Q3
PIN NAMES
AC-A11.. Address
S1, 82... .Chip Select
- Q0-Q7.. Data Output
Vee..- ..+5V Power Supply
VSS oo Ground

This device contains circuitry to protect the
inputs against damage due to high static
voltages or electric fields; however, it is ad-
vised that normal precautions be taken to
avoid application of any voltage higher than
maximum rated voltages to this high im-
pedance circuit.

This document contains information on a new product. Specifications and information
herein are subject to change without notice.
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ABSOLUTE MAXIMUM RATINGS (See Note 1)

Rating Symbol Value Unit
Supply Voltage vVee -1.0t0 +7.0 )
Input Voltage . Vin -1.0t0 +7.0 vV
Operating Temperature Range TA 0to +70 °C
Storage Temperature Range Tstg —-65to +150 °C

Note: 1. Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restricted
to RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could
affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature range unless otherwise noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol | Min | Nom| Max | Unit| Notes
upply Voltage’
(?/pcyc mustgbe applied at least 100 us before proper device operation is achieved) vee 476 5.0 (525 v B
Input High Voltage ViH 2.2 - {Vce
Input Low Voltage ViL |-05)] — 0.8 v
DC OPERATING CHARACTERISTICS
Characteristic Symbol Min Typ Max Unit | Notes
Input Current (Vin=0105.25V, Vcc=4.75105.25 V) lin —10 — 10 rA 2
Output High Voltage (igH = — 100 gzA) VOH 24 — - \ -
Output Low Voltage (gL =1.6 mA) VoL — - 0.4 \ -
Output Leakage Current (Three-State) (S1, S2=0.8 V, Vo;1=0410 24V, Lo -10 = 10 A 3
Vee=4.7510 5.25 V)
Supply Current (Vcc=5.25 V) Icc - 25 100 mA 4
CAPACITANCE (f=1.0 MHz, Ta =25°C, periodically sampled rather than 100% tested)
Ch istic . Symbol Max Unit
input Capacitance Cin 75 pF
Output Capacitance - Cout 1286 pF

Notes: 2. Measured a) forcing Vo on one input pin at a time, while all others are grounded (VSg), and
b) maintaining 0.0 V {Vgs) on one pin at a time, while all others are at Vcc=4.76 V and 5.26 V.
3. Measured a) with A0-A11=Vgg and forcing 0.4 V on one output at a time while all others are held at 2.4 V, and
b) with AG-A11=Vgg and forcing 2.4 V on one output at a time while all others are heid at 0.4 V (Vgcc=4.756 V and 5625 V).
4. Measured with the chip selected (S1, S2 active), addresses cycling and the outputs unloaded.

FIGURE 2 — AC TEST LOAD

50V

RL=24K

Test Point . MMD6150
or Equiv:

*100 pF 24K :
MMD7000

or Equiv.

*includes Jig Capacitance
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READ CYCLE (See Notes 5, 6)

AC OPERATING CONDITIONS AND CHARACTERISTICS
{Fuli operating voltage and temperature range unless otherwise noted)

Notes: 5. Chip selects S1 and S2 are represented as active high for illustrative purposes.

6. All times are guaranteed with worse case DC levels.
Input transition times: t;=tf= 16 ns max.
Temperature: TA=0°C to 70°C "
Load Shown in Figure 2
Vee=5.0V +5%

Input Pulse Levels: Vj =08V or ~0.5V
VIH=2.2V or 5.25-V
Measurement Levels: Input=1.6V
Output Low=0.8 V
Output High=2.0 V
7. Except during page transition cycle.

8. tAVSH=tAVQV - tSHQV

Symbol
Parameter Standard|Alternate | Min Max Unit Notes
Address Valid to Address Don’t Care tAVAX | tCYC 840 - ns -
(Cycle Time when Chip Select is Held Active) .
Address Valid to Output Valid tAvQv tAA — 450 ns 7
Chip Select to Output Valid tsHQV tSA - 450 ns 7
Address Valid to Chip Select High TAVSH tAS — — ns 8
Address Valid to OQutput invalid tAVQX | tDHA 10 = ns —
Chip Select to Output Invalid tsHAX | tsLz 10 - ns -
Chip Deselect to. Qutput High Z tsLQz | tSHz 0 150 ns -~
Address Valid to Output-Valid During Page Transition Cycle tAVQVP | tAAP = 800 ns 9
Chip Select High to Output Valid During Page Transition Cycle tsHQVP | tSAP _ 800 ns 9
Chip Select High to Chip Select-Low ) tSHSL tsSwW 450 - . ns 10

9. During a page transition, outputs are valid only for the new page. For example: “FF8" when applied in page 1 will give valid output
only for page O (FF8). it is recommended that page 0 and page 1 have the same data for addresses FF8 and FF9.

10. During page transition cycle.

READ CYCLE TIMING 1 < tAVAX —]
(S1, 52 Held High) 3 } VIH
A (Address) ﬁ » viL
fe—————tavQy
[e—— tavax
- : r - VOH
Q (Data Out) Previous Data Valid Data Valid
T VoL
READ CYCLE TIMING 2 [€— tAVSH
ViH
A (Address) Address Valid
ViL
- tSHSL. —>
S1, S2
(Chip Select) ¥ ViH
—_— Vie
l—————tSHQY ¥ tSLQz [
€ tSHQX —>]
Q (Data Out) High Z Data Valid High Z

*During page mode transitions:

For tavQy refer to tayQyp and for tgHQy refer to tSHQVP.
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FUNCTIONAL DESCRIPTION

The MCMB68367 is an 8K X 8 bit “'page mode” Read Only
Memaory (ROM) segmented into two 4K byte pages for use in
systems with limited addressing capability. With this con-
figuration, the MCMB68367 looks like a 4K x 8 bit ROM from
the bus operation standpoint and has the added advantage
of two chip selects. The added chip select is gained by giving
up the upper order address line (A12), which is normally re-
quired by an 8K x8 ROM. To switch pages, the user inputs a
certain address combination (which has been predetermined
by the user and programmed into the device during wafer
fabrication), which sets or resets an internal flip flop. This
will cause the high order address bit A12i to be set to a logic
0 or 1 {page 0 or 1 respectively). The ROM will stay in this
page until it gets the specified address combination for reset-
ting the flip flop and toggling A12i.

Both chip selects must be active for at least 450 ns during
the "“page change’ cycles to enable the flip flop. Also, when
the device is powered up, it can come up in either page, so
the user must provide one of his prechosen address com-
binations onto the bus to get into the desired page. After this
occurs the device will stay in the page until the other pro-
grammed address combination occurs. For example, if the
user wants page O (the lower half of the 8K memory, actually
4K) and his chosen page mode pair is FF8 and FF9 (hex), he
must provide FF8 to the address line and have both chip

selects active for at least 450 ns. To get to page 1, he must
provide FF9.

There are eight possible pairs of address combinations
which the customer can chose from and must be specified
when inputting active levels of the chip selects and the bit
pattern to Motorola. (See Figure 3 for the possible pairs.)

It is suggested that the data word (data output) for the
predetermined decoding addresses (in this example FF8 and
FF9) be set the same in both pages. That is, the output of
data for FF8 in page O (OFF8) should be the same as FF8 in
page 1 (1FF8), likewise FF9. The reason for this is that both
memory word locations will be accessed in the same cycle
when changing pages.

As an aid in understanding the functional operation of this
device, please consult the block diagram of Figure 1.

Example of Operation:

{Mask programmable page mode pair: FF8 and FF9)

1. Power Up V Page undefined

2. Address= FF8 Part is now in page O

3. Address=000-3FF  Sequencing through 1K bytes on
page 0

Change to page 1

Sequencing through 1K bytes on
page 1

4. Address= FF9
5. Address=000-3FF

CUSTOM PROGRAMMING

By the programming of a single photomask for the
MCM68367, the customer may specify the content of the
memory and the method of enabling the outputs.

Information on the general options of the MCM68367
should be submitted on an Organizational Data form such as
that shown in Figure 3.
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Information for custom memory content may be sent to
Motorola in one of two forms (shown in order of preference):
1. EPROMs — one 64K, two 32K.
2. Magnetic Tape
9 track, 800 bpi, odd parity written in EBCDIC charac-
ter Code. Motorola’s R.0.M.S. format.




ROM

MCM68367

FIGURE 3 — FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCM68367 MOS READ ONLY MEMORY

Motorola Use Only:

‘ ~ Customer:
Company
Part No. Quote:
Originator Part "No:
Phone No ' ' Specif. No:
Chip Select Options: . ‘ ) Mask Progra
Active High Active Low :;’gi%
Chip Select S1 i O ‘ FFO
FF2
Chip Select 52 [] 0 cra
FF6
FF8
FFA
FFC
FFE

mmable Page Mode Pairs:

Page 1
A12i=1

FF1
FF3
FF5
FF7
FF9
FFB
FFD

ooooooon

FFF
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[ Advance Information

MOS

{N-CHANNEL, SILICON-GATE)

64K BIT READ ONLY MEMORY

The MCM68368 is a mask-programmable byte-organized memory

designed for use in bus-organized systems. It is fabricated - with 8192x 8-BIT
N-channel silicon-gate technology. For ease of use, the device operates READ ONLY MEMORY
from a single power supply, has compatibility with TTL, and needs no (BANK SELECT)

clocks or refreshing due to its static operation.

The memory is compatible with the M6800 Microcomputer Family,
providing read only storage in byte increments. The MCM68368 is
organized into 8K x 8 with 12 address lines and a paging system which
segments the memory into eight 1K banks. The active level of the Chip
Select inputs and the memory content is defined by the user.

® Fully Static Operation

" P SUFFIX

* Active level defined by user.
NOTE: An i subscript denotes an internal address line only.

® Fast Data Valid Time for High Speed Microprocessors PLASTIC PACKAGE
'® Bank Select Operation for Use in Address Limited Systems CASE 709 .-
® Low Power Dissipation — 200 mW Active (Typical)
® Single +10% 5 Voit Power Supply
® High Output Drive Capability {2 TTL Loads)
® Three-State Data Output for OR-Ties
@ Mask Programmable Chip Selects
@ TTL Compatible : PIN ASSIGNMENT
@ Maximum Access Time — 200 ns from Selection
450 ns from Address PS Voo
® Pin Compatible with 8K, 16K, and 32K — Mask Programmable ROMs e
® Pin Compatible with MCM68766 64K EPROM H A8 -
- A9
BLOCK DIAGRAM S2
S1
18 A10 Pointer A10
Select .
18 A1l —l Decode A0 A1A2 A3 A4 AN
8 AQ ——i Q7
7 Al —
6 A2 ——— A0 Q6
5 A3 =—— At - -+ Pointer, Q5
4 A4 ——{ Address | Al Load
3 A5 ——d4 Decode A12: - Decode o
2 A6 —— d Q3
1 A7 ——— .
3 A8 1 of 3 Pointers A )
2 A9 — Al —
AG —
20 *S1
21 *82 PIN NAMES
o AC-AN i, Address
> — o . s1, s2. Chip Selects
Ve = Pin 24 D2 W Q0-Q7....ccveveiiinnns Data Output
) Memory 3-State > vee. +5 V Power Supply
Vss=Pin 12 Matrix Output > D3 13 Vss. Ground
(8192x8) > Buffers — D4 14
> 3 D5 15
. —» D6 16
£ D7 17

This document contains information on a product under development. Motorola reserves the
right to change or discontinue this product without notice.
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ABSOLUTE MAXIMUM RATINGS (See Note}’

This device contains circuitry to protect the

inputs against damage due to high static
voitages or electric fields; however, it is ad-

vised that normal precautions be taken to

avoid applications of any voitage higher than

maximum rated voltages to this high-
impedance circuit.

Rating Symbol Value Unit
Supply Voitage Relative to Vgg ] Vee -10t0 +7.0 v
Voltage on'Any Pin Relative to Vgg Vin: Vout -10t0 +7.0 \
Operating Temperature Range Ta 0to +70 °C
Storage Temperature Range Tstg —65 to +150 °C
Power Dissipation Pp 1.0 4

NOTE:

couid affect device refiability.

Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceed-
ed. Functional operation should be restricted to RECOMMENDED OPERATING CON-
DITIONS. Exposure to higher than recommended voltages for extended periods of time

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Fuli operating voltage and temperature range uniess otherwise noted)

RECOMMENDED OPERATING CONDITIONS

P Symbol Min | Nom | Mex | Unit | Notes
Supply Voltage
{(Vce Must be Appilied at Least 100 us vee 45 | 5.0 5.5 \ -
Before Proper Device Operation is Achieved)
nput High Voltage ViH 2.0 - [Vee+1 v _
input Low Voltage ViL -0.5 - 0.8
OPERATING CHARACTERISTICS
Characteristic Symbol Min Typ | Max | Unit | Notes
Input Current (Vin =010 5.5 V) lin -10 - 10 A 1
Output High Voltage {igy= — 205 xA} VOH 2.4 - ~ Vv —
Output Low Voltage (o = 3.2 mA) VoL - — 04 \4 -
Output Leakage Current (Three-State) Lo -10 - 10 kA 2
(S1 or S2=Not Selected, Vo;1=0.4 V t0 2.4 V)
Supply Current (Voc=6.6 V) IcC ~ - 80 mA 3
CAPACITANCE (f=1.0 MHz, Ta=25°C, periodically sampled rather than 100% tested}
Characteristic Symbol Max Unit
Input Capacitance Cin 75 pF
Output Capacitance Cout 12.5 pF

NOTES: 1. Measured a) forcing Ve on one input pin at a time, while all others are grounded (Vsg), and
b} maintaining 0.0 V (Vgg) on one pin at a time, while all others are at Vec=4.5V and 5.5 V.
2. Measured a} with AG-A11=Vgg and forcing 0.4 V on one output at a time while all others are held at 2.4 V, and
b) with AG-A11=Vgg and.forcing 2.4 V on one output at a time while all others are held at 0.4 V (Vcc=4.5 V and

5.5 V).

3. Measured with the chip selected (S1, S2=1true), addresses cycling and the outputs unloaded.
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MCM68368

AC OPERATING CONDITIONS AND CHARACTERISTICS

READ CYCLE (See Noteés 4, 6)

Symbol MCM68368
Parameter Standard Alternate Min Max Unit Notes

Address Valid to Address Don’t Care

(Cycle Time when Chip Selects are Held Active) TAVAX tcye 450 - ns -
Address Valid to Output Valid (Access) - tAVQV- tAA - 450 ns -
Chip Select High to Output Valid (Access) © tSHQV 1AS - 200 ns -
Address Valid to Output Invalid 1AVQX IDHA 10 - ns -
Chip Select High to Output invalid tSHQX tSLZ 10 ns -
Chip Select Low to Output High Z tsLQz tSHZ 0 175 ns -
Address Valid to Chip Select High 1 tAVSH tAS 250 - ns 6

Notes: 4. S1, S2 represented as active high for illustrative purposes.
5. AC Test Conditions
Input transition times: 5 ns=<t; =1<20 ns.
Temperature: Ta=0°C to 70°C
Load Shown in Figure 1
Vee=5.0V+10%
Input Pulse Levels: V) = -0.5V 10 0.8V
ViH=2.0V to Vce
Measurement Levels: Input=1.5V
Output High=2.0V
"Output Low=0.8V )
6. A faster minimum time is allowed, but the timing must then be referenced to tAyQy and tAVQX.

FIGURE 1 — AC TEST LOAD

50V
RL=1.2k
Test Point MMD6150

or Equiv.

1 *
30 pF M7k MMD7000

or Equiv.

*Includes Jig Capacitance
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ROM

MCM68368

Read Cycle Timing 1
(S1, S2 Held High}

e tAVAX »|
A(Address) . * Address Valid

fe————— tAVQY ————>

j——— TAVOX ]
Q(Data Out Previous Data Valid 4 Data Valid

Read Cycle Timing 2 i tAVAX >
tAVSH |e— ‘
A{Address) Address Valid K

sts2 ] —
(Chip Select) f&———— 1SHQV ——3f ‘
e tsHox letsLaz >

4
Q(Data Out) Data Valid p—  High z
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MCM68368

FUNCTIONAL DESCRIPTION (Reference Block Diagram)

The MCM®68368 is organized into 8K x 8 bit bytes. Twelve
address lines are available and 4K bytes can be addressed at a
time. A paging system is used which segments the memory
into eight 1K banks. The upper 1K banks are always resident
and the other 7 banks are accessed through pointers. The
pointers contain three bits which-define the internal 3 upper
address bits (A12j, A11j, A10j). Note that these 3 bits are not
directly accessable to the user. There are a total of 3
pointers.

The pointers are loaded as follows: A11 through A5 are set
to logic 1s; A4 and A3 select the pointer (see Table 1). A2,
A1, AQ are the contents loaded to the pointer which deter-
mine which bank is to be selected (see Table 2).

TABLE 1

A4 A3 Pointer

0 0 0

0 1 1

1 0 2

1 1 X (No Pointer Will Be Loaded)
TABLE 2

A2 Al A0 Bank

0 0 0 0

0 0 1 1

0 1 0 2

0 1 1 3

1 0 0 4

1 0 1 5

1 1 0 6

1 1 1 7 (Resident)

Example 1: Suppose FF3 (Hexadecimal) is addressed

A11 A10 A9 A8 A7 A5
LI S I I R

A4 A3
10

A2 A1 A0
0o 1 1
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This will load the information for selecting bank 3 (A2=0,
A1=1, A0=1) into pointer 2 (Ad=1, A3=0). Note that the
outputs seen from this address will be from the resident
bank, not from bank 3. This means that when A11 through
Ab are logic 1s that this is a write only condition for the
pointer. Also, when A11 and A10=1, the internal address
bits A12j, A11j, A10; are set to logic 1s which denotes the
resident bank.

The banks are accessed as follows: A11 and A10 deter-
mine which pointer is used to choose the bank (see Table 3},
A9-AQ determine the address in the bank.

TABLE 3
A1l A10 Pointer
0 .0 0
0 1 1 )
1 0 2
1 1 None (Resident Bank Only)

Example 2: Suppose that on the following cycle, after that
of Example 1, the address 900 (hex) is loaded to
the ROM.

A11 A10|A9 AB|A7 A6 A5 A4|A3 A2 A1 A0
1t 0of0 1f0 0O 0 OO0 O O O
2 T 0 0

Pointer 2 will be chosen (A11=1, A10=0). Thus, bank 3 is
accessed because the code for the particular bank was con-
tained in pointer 2. The address 100 is accessedv in bank 3.

Chip Select (Reference Block Diagram)

This device utilizes two chip selects to create four different
select codes. The selects serve as two gating functions: (1)
both selects must be active true to enable the outputs; other-
wise, the outputs are in a high impedance state (see AC
Operating Conditions and Waveforms); (2) both selects must
be active to write 1o a pointer; thus, the device cannot be
deselected while loading contents into the pointers.




@ MOTOROLA MCM68369

| Advance Inform‘ation

NMOS

64K BIT READ ONLY MEMORY (N-CHANNEL, SILICON GATE)

The MCMB8369 is a MOS.mask programmable byte-oriented, Read- 8192 x 8 BIT
Only Memory (ROM). The MCM68369 is organized as 8K x 8 and is READ ONLY MEMORY
fabricated using Motorola’s high performance N-channel silicon gate :
technology. This device is designed to provide maximum circuit density
and reliability with the highest possible performance. it remains fully

compatible with TTL inputs and outputs while maintaining low power
dissipation and wide operating margins. The MCM68369 also contains

circuitry for current surge suppression which maintains the chip in an
internal deselect mode until VcC approaches 2.5 volts, at which time
the chip is internally selected.
. The active level of the Chip Selects, along with the memory contents,
. are defined by the user. :
® Single + 5 Volt (+10%) Supply S
® Fully Static Periphery — No Clocking Required on Chip Selects 8 P SUFFIX
® 'Power Dissipation . 1. PLASTIC PACKAGE
80 mA Active (Maximum) (Unloaded) CASE 710
® Program Layer Late in Process for Quick Turnaround Time

® Maximum Access from Address

100 ns — MCM68369P20
120 ns — MCM®68369P25 ) PIN ASSIGNMENT
150 ns — MCMB68369P30

® Maximum Access from Chip Select

80 ns — MCMB8369P20 . .. , \_/J
100 ns — MCM88369P25 negr e Bfvee
. 120 ns — MCM®68369P30 A2 fj2 27p§i
® The Active Level of All Four Chip Selects are Mask Programmable, A7 ({3 26Q 52
wnhAa Don’t Care Mask Option on Ch:pl Selects S1. and S2 A6 (la 250 a8
® 28-Pin JEDEC Standard: Package and Pinout
A5 {05 24 g A9
A4 6 23pgAn
Aa3ll7 2053
BLOCK DIAGRAM A2 (s 2B A0
A0 10 — > —» 11 Q0 A1Q9 20b54
Al 9 — Memory 3stae [>12 A ro (o 1ef1a7
A2 8§ —~— ° Ouput 13 Q2
A3 7 — Address | ® | Matrix | e Put 1 515 03 Qo 18pas
Decode | ® |(8.192x8)| e | Buffers
:g g o o . —-—»:g gg a1 12 170 as
A6 4 — 18 Q6 Q213 16104
:Zs 22 — ] 9 a7 vss 14 15303
A9 24 ——
A10 21 —
A1l 23 ——d
A2 2 PIN NAMES
*57 Address
n%‘ gg 51,82 Chip Selects
*35 26 . ... Data Output
*57 27 VCCij” 23 vee.... +5V Power Supply
Vss=Pin 1 Vss. Ground

* Active level defined by the user.

This document contains information on a new product. Specifications and information herein
are subject to change without notice.
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MCM68369

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value - Unit This device contains circuitry to protect the

Supply Voltage Relative to V v ~1.010 +7.0 v inputs against damage due to high static

Vol‘::gve on A?\y Pin Relati?/e ZSVSS Vin (i/?-,uq —-1.0t0 +7.0 \% voltages or electric fields; however, it is ad-

~ ' . vised that normal precautions be taken to

Operating Temperature Range Ta Oto +70 °c avoid applications of any voitage higher than

Storage Temperature Range Tstg —65 to +150 °C maximum rated voltages to this high-
Power Dissipation P 1.0 W impedance circuit.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
Functional operation should be restricted to RECOMMENDED OPERATING CONDI-
TIONS. Exposure to higher than recommended voltages for extended periods of time
could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol | Min INom| Max |Unit] Notes
Supply Voitage -
(Ve must be applied at least 100 us before proper device operation is achieved) vee 45 1501 55 v
Input High Voltage ViH 20 |- | Vecc v
Input Low Voltage ViL -05) - | 08,

DC OPERATING CHARACTERISTICS

Characteristic Symbol | Min {Typ| Max [Unit| Notes
Input Current (Vi3 =0 to 5.5 V) lin -10 | - 10 |eA 1
Output High Voltage (Igy= — 205 gAl} VoH 24 | — - v -
Output Low Voltage ({ig| =3.2 mA) VoL - - [~04 v —
Output Leakage Current (Output three-stated) (§=1'to §4=20V, Vout=0.4 V t0 2.4 V} wo -10 ] - 10 (pA]| 24
Supply Current — Active (Vcc=56.5V) . . Icc ~ - 80, |mA} 34
CAPACITANCE (f=1.0 MHz, Tp=25°C, periodically sampled rather than 100% tested)
Characteristic ) Symbol Max Unit
Input Capacitance Cin 8 pF
Output Capacitance Cout 15 pF

Notes: 1. Measured a) with the chip powered up forcing V¢ on one input pin at a time while all others are grounded, and

b) maintaining 0.0 V on one pin at a time while all others are at V¢ (.
2. Measured a) with A0-A12=Vgg and forcing 0.4 V on one output at a time while all others are held at 2.4 V, and
b} with A0-A12=Vgg and forcing 2.4 V on one output at a time while all others are held a1 0.4 V [Vcc=4.5 V
and 6.5 V).
3. Measured with the Chip Selected (5 =Vy| ), addresses cycling {taAvAX =300 ns), and the outputs unloaded.
4. Chip Select (S) is represented by active low for illustrative purposes.
(The active level of the Chip Select is defined by the user.)
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MCM68369

AC OPERATING CONDITIONS AND CHARACTERISTICS
" "(Full operating voltage and temperature range unless otherwise noted.)

. READ CYCLE (See Notes 4,5)

- MCMB68369- | MCM68369- | MCM68369-
. Symbol 1 20 25 30
' Parameter . | Standard | Alternate | Min | Max { Min | Max { Min | Max | Unit |Notes
Address Valid to Address Don’t Care § TAVAX tcye 200 ] — 280 [ — | 300} — ns -
Address Valid to Output Valid (Access) tavay | taa — 200 | — | 250 { — [300]| ns —
Address Valid to Output invalid tAVQX 1DHA 20 — 20 — 20 — ns —
Chip Select Low to Output Valid tSLQV tSA — {100} — J120}] — | 180 | ns —
Chip Select Low to Output invalid tSLQX t1S17 10 — 10 — 10 — ns —
Chip Select High to Output High Z tsHaz -} tsHz ¢ — 80 — 80 - 80 ns -

Notes: 5. AC Test Conditions:
Input Transition Times: b ns<t,=t§=<20 ns.
Temperature: Ta= 0°C to 70°C
“Load Showri in Figure 1°
Vee= 50 Vi 10% . .
Input Pulse Levels: V| = —0.5V t0 0.8 V
VIH=2.0.VtoVce
Measurement Levels: Input =15V, |
- Qutput High =2.0 V.
" Qutput Low =0.8 V.

FIGURE 1 — AC TEST LOAD
50V
RL=1.2k

MMD6150
or Equiv.

Test Point

130 pF* -
MMD7000
or Equiv.

. *Includes Jig Capacitance
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MCM68369

READ CYCLE TIMING 1 (Note 6)

tAVAX

A (Address) x-

X

tAVQV;

£ som TOVUUULY

¢;:::;;/

[—— tSLQV———-‘)J

[ 1SLQX ] j€——— tSHQZ ——>]
Hi 4 .
Q (Data Out) fighZ { Data Valid ,E—
READ CYCLE TIMING 2
S=ViL
-« tAVAX >
A (Address) g
<€ tavav > o
[ TAVQX—————3»]
Q (Data Out} Previous Data Valid Data Vahd

Note 6. Addresses valid prior to or coincident with Chip Select (S) transition low.
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MCM68369

CUSTOM PROGRAMMING

By the programming of a single photomask for the
MCM®68369, the customer may specify the content of the
memory and the method of enabling the outputs.

Information on the general options of the MCMB8369
should be submitted on an Organizational Data form such as
that shown in Figure 2.

Information for customer memory contents may be sent to
Motorola in one of two forms (shown in order of preference):

1. EPROMs — one 64K or two 32K.

2. Magnetic Tape
9 track, 800 bpi, odd parity written in EBCDIC charac-
ter Code. Motorola’s R.0.M.S. format.

FIGURE 2 — FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCM68369 MOS READ ONLY MEMORY

Phone No

Customer:
Company Motorola Use Only:
Part No Quote:
Origi Part No:
X Specif. No:.

Enable Options:

S4  Pin 20 | L]
$3 Pin22 ] | D
$2 Pin26 | |
$1 Pin27 B |

Device Marking Requirements

Qoogd
ooy
Qoog
Oooo
Ooog
oood
poog

poogd
NN

Active High Active.Low Don't Care

O
O

The customer marking requirements are restricted to these limits:
1} Four lines maximum {including date code}

2) Not more than 16 characters per line

oo
oo
HiNIEIN
OoOod
OO
Ooog
HIEIE
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MOTOROLA

MCM68370

Advance Information

64K BIT READ ONLY MEMORY

The MCM68370 is a MOS mask programmable byte-oriented, Read
Only Memory (ROM). The MCM®68370 is organized as 8K x 8 and is
fabricated using Motorola’s high performance N-channel silicon gate
technology. This device is designed to provide maximum circuit density
and reliability with the highest possible performance. It remains fully

compatible with TTL inputs and outputs while maintaining low power

dissipation and wide operating margins. The MCM68370 also contains
circuitry for current surge suppression which maintains the chip in an
internal deselect mode until Vg approaches 2.5 volts, at which time
the chip is internally selected.

The active levels of the Chip Enable and the Chip Selects, along with
the memory contents, are defined by the user.

The Chip Enable input controls the automatic power down feature
which deselects the outputs and reduces the power consumption.

® Single + 5 Volt (£ 10%) Supply
@® Fully Static Periphery — No Clocking Required on Chip Enable
® Power Dissipation
80 mA Active (Maximum) (Unloaded)
15 mA Standby (Maximum)
® Program Layer Late in Process for Quick Turnaround Time
® Maximum Access from Address and. Chip Enable
200 ns — MCM68370P20
250 ns — MCMB8370P25
300 ns — MCM68370P30
® Maximum Access from Chip Select
100’ ns — MCM68370P20
120 ns — MCM®68370P25
150 ns — MCM68370P30
® The Active Level of Chip Enable and Chip Selects is Mask
Programmable, with a Don’t Care Mask Option on Chip Selects
S1and S2
® 28-Pin JEDEC Standard Package and Pinout

NMOS

(N-CHANNEL, SILICON GATE)

8,192x 8 BIT
READ ONLY MEMORY

P SUFFIX
PLASTIC PACKAGE
CASE 710

BLOCK DIAGRAM

A0 10— 11 Q0
Al 9 Memory 3-State » 11?; 812
A2 8 — Addr . Matrix . Output
A3 7 — Decoedses o {8192x8| o | Buffers > :2 32
A4 6 =
A5 5 —— ¢ ¢ L —>17 05
A6 4 —— —>18 Q5
A7 3 — ] —»13 Q7
A8 25— )
A9 24—
A0 21 ——
Al 23 —
A122 —

A
*E 20— d
*S3 2
pEE
*S_ﬁ é? Vo= Pin 28
S Vgg=Pin 14

* Active level defined by the user.

PIN ASSIGNMENT

nvegre N~ 3 [vce
a2 2 27pS1
AT(]3 26 psz
A6 (] 4 25 )A8
As(]5 24]A9
Aafle 23pAN
A3l 7 213
Az[]s8 213A10
Ao 20 pE
Aof]10 19 Q7
Qo1 1806
a2 17[jas
Q213 16 [JQ4
vssl14 15 [JQ3
PIN NAMES
AQO-A12 Address
E Chip Enable
S1, 82, ..Chip Selects
QO-Q7..oeiiie Data Output
vee. .+5V Power Supply
V88 ittt Ground

This document contains information on a new product. Specifications and information herein
are subject to change without notice.
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MCM68370

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit This device contains circuitry to protect the
Supply Voltage Relative to VSS Vee ~1.01t0 +7.0 v inputs againTt dgmﬁg'e dl':e to high static
Voltage on Any Pin Relative to VSS “ [Vin;Vout] © ~1.0t0 +7.0 v voltages or electric fields; however, it is ad-

vised that normal precautions be taken to

Operating Temperature Range TA 0to +70 - °C avoid applications of any vojtage higher than
Storage Temperature Range Tstg — 65 to" + 150 °C maximum rated voltages to this high-
Power Dissipation PD 1.0 w impedance circuit.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are éxceeded.
Functional operation should be restricted to RECOMMENDED OPERATING CONDI-
TIONS. Exposure 10" higher than recommended voltages for extended periods of time
could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
{Full. operating voltage and temperature range unless otherwise noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol| Min |Nom| Max |Unit{ Notes
Supply Voltage :

(I\J;::VC mustgbe applied at least 100 s before proper device operation is-achieved) vee | 45 150) 85 1V N
Input High Voltage : Viy 20 | — { Vce v _
Input Low Voltage : Vit { =054 - 0.8

DC OPERATING CHARACTERISTICS
Characteristic Symbol| Min | Typ | Max Unit| Notes
input Current (Vi =0t0 565 V). lin -10 1 — 10 |pA 1
Output High Voltage (loH = — 205 pA) VOH 24 - - \ =
Output Low Voltage {Ig|_=3.2 mA) VoL - -~ 1 04 \ -
Ou_tput Leaka_ge Current (Output High Z; Vout=0.4 V to 2.4 V) Lo -10 | — 10 |wAl} 2,5

EzZ.O V. §=Don't Care

S$=2.0V, E=Don't Care
Supply Current — Active (Vcc=5.5 V) Icc ~ 35 80 [mA| 3,5
Supply Current — Standby (Vec=5.5 V) Isg - 6 15 fmA| 4.5

CAPACITANCE (f=1.0 MHz, Ta=25°C, periodically sampled rather than 100% tested)
Characteristic Symbol Max Unit
Input Capacitance ] ) Cin 8 pF
Output Capacitance " Cout 15 pfF

Notes: 1. Measured a) with the chip powered up forcing V¢ on one input pin at a time while ali others are grounded, and

b) maintairiing 0.0 V on one pin at a time while all others are at V.

2. Measured a) with A0-A12 = Vgg and forcing 0.4 V on one output at a time while all others are held at 2.4 V, and
b) with AD-A12 = Vgg and forcing 2.4 V on one output at a time while all others are held at 0.4 V

(Vce = 45V and 5.5 V).

3. Measured with the Chip Enabled (E = Vi), addresses cycling (tayAx = 300 ns), and the outputs unloaded.

4. Measured with the Chip Disabled (E = ViH) and the outputs unloaded.

5. Chip.Enable (E) and Chip Select (S) are represented by active low for illustrative purposes.

(The active level of the Chip Enable and the Chip Select are defined by the user.)

6-68



MCM68370

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.)

READ CYCLE (See Notes 5, 6)

MCME68370- | MCMB8370- | MCM68370-
Symbol 20 25 30
Parameter Standard | Alternate | Min | Max | Min | Max | Min | Max | Unit | Notes
Address Valid to Address Don't Care tAVAX tcye 20| — |20} — [30] — ns -
(Cycle Time when Chip Enable is Held Active) :
Chip Enable Low to Chip Enable High tELEH =] 200 = [260) — [300] - ns -
Address Valid to Output Valid (Access) tAVQV tAA — J20] - 250 ] — |30 | ns —
Chip Enable Low to Output Valid (Access) teLQv tEA — 200 — 250 ] — ]300 | ns —
Address Valid to Output Invalid TAVQOX tDHA 20 — 20 | - 20 — ns —
Chip Enable Low Output Invalid teLax ©OtELz 20 - 20 - 20 - ns -
Chip Enable High to Output High Z tEHOZ tEHZ — 80 — 80 — 80 [ ns —
Chip Select Low to Output Valid tsLQv 1SA — |10} — {120 — {150 | ns -
Chip Select Low to Output invalid tsLax ts17 10 - 10 - 10 - ns -
Chip Select High to Output High Z tSHQZ tSHZ — 80 — 80 - 80 ns —

Note: 6. AC Test Conditions

Input Transition Times: B ns<t; = <20 ns

Temperature: Tp = 0°C to 70°C

Load Shown in Figure 1

Vee = 5.0V £ 10%

Input Pulse Levels: Vi = -05V 1008V

VIH = 20V to V¢C

Measurement Levels: Input = 1.5V
Output High = 20V
Output Low = 0.8V

FIGURE 1 — AC-TEST LOAD

50V

RL=12k

MMD6150
or Equiv.

Test Point

130 pF*
MMD7000
or Equiv.

*Includes Jig Capacitance
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MCM68370

READ CYCLE TIMING 1

tAVAX

A (Address) X

() S V7, VA—

sierer TUTTTTITY

Z
———1SLQV ——3»]
Eromormmna Y oy (/[
. L
o [e———1SHQZ ———»
f————EHQZ -~

e———————E | QX 3]

Q (Data Out) High Z

READ CYCLE TIMING 2

XX

Data Valid E—
7

E=v)_, S=vii

- tAVAX >
A (Address) gk X
<< tAVav I
[ €e—————AVOX————3»]
Q (Data Out!  Previous Data Valid z Data Vahd

BEAD CYCLE TIMING 3

S=V|L (Note 7)
o« tAVAX >

<€

A (Address} &

X

l(—-——— tavav ————»‘

- \[€—
E (Chip Enable)
N

IELEH-—-——‘———‘———)/-_—'—

[€——ELQV——3

€t ELQX 3 .
Q (Data Out) %m

Note: 7. Addresses valid prior to or coincident with Chip Enable (E} transition low.

e—teHQZ—]

X
Data Valid }——_
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MCM68370

CUSTOM PROGRAMMING

By the programming of a single photomask for the
MCM68370, the customer may specify the content of the
memory and the method of enabling the outputs.

Information on the general options of the MCM68370
should be submitted on an Organizational Data form such as

Information for custom memory contents may be sent to
Motorola in one of two forms (shown in order of preference):

1. EPROMs — one 64K or two 32K.

2. Magnetic Tape
9 track, 800 bpi, odd parity written in EBCDIC charac-

that shown in Figure 2.

ter Code. Motorola’s R.0.M.S. format.

FIGURE 2 — FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCM68370 MOS READ ONLY MEMORY

Phone No

Customer:
Company Motorola Use Only:
Part No Quote:
Originator. Part No:
Specif. No:

Enéble Options:

E  (Chip Enable, Pin 20)
S3 (Chip Select, Pin 22)
S2 (Chip Select, Pin 26)

S1  (Chip Select, Pin 27)

o000
HiEjEIn
HiEIEIn
gogdn
DO
aaog

Device Marking Requirements
The customer marking requirements are restricted to these limits:

Active High  Active Low Don't Care

[
O O O

HEEEN
NN

1) Four lines maximum (including date code)
2) Not more than 16 characters per line.

0000
0000
0oog
O0oO0
0000
0oog

ooog
0oog

0000
oooo




MOTOROLA 'MCM68380

f Product Preview J
' MOS
80K BIT READ ONLY MEMORY (N-CHANNEL, SILICON-GATE)
The MCM68380 is an 81,920 bit mask-programmable read only
memory with 4 banks organized as 2048 by 10 bit words, designed to 8192x 10-BIT
operate as program memory for systems using a General Instrument READ ONLY MEMORY

CP1600 series microprocessor. It is fabricated with N-channel silicon-
gate technology. For ease of use, the device operates from a single

power supply, and is TTL compatible. It has 16 bi-directional pins, DBO

through DB15, for a 16 bit address into the device and a 16-bit data out
of the device. Three mode control pins, BC1, BC2, and BDIR, enable
proper chip select logic.

® Address and Data Use a Common 16-Bit Three-State Bus

® 5-Bit Programmable Memory Map Using Upper Order Address
(DB11-DB15) to Place 8K ROM Page Within 65K Word Memory
Space

® External Address Status and Internal Data Output State is Latched
with the Help of Control Strobes (BC1, BC2, and BDIR)

L

24

® Designed to Operate with Reduced External Logic in a Practical ’ 1
Microprocessor Application

® 300 ns Typical Data Access Time P SUFFIX

® TTL Compatible 1/0 PLASTIC PACKAGE

® Single 5 Volt +10% Power Supply CASE 709

® Totally Automated Custom Programming

BLOCK DIAGRAM

80K — ROM
! 10 Bit Datato Bus PIN ASSIGNMENT
D 2K By 10 veei® ' 2hsom
A A Add Array Data o815 [ 2 231080
<«>»A D Nc. O3 22f1b81
> 0 R KB 10 DB14[} 4 21 1082
>y E HT’* Addr v :
e B ©ss Data
ogo-) <17 S| | | Decode Array PR — D313 05 20[BC2
DB10 | - 5 s " }S‘Of: Add i Data D812 6 191083
oc | Mux |ee—
U Ul select 2KBY 10 [t o811 7 18floss
-»F A rray :
-«>»r T v} - DB10 0 8 17 1DBS
e e : . : NC Qo 16f18C1
R ‘H ) . .
s - Add 2';‘?{;;0 Data ‘ B9 [j10 15186
L—-— » 2 Bits pBs 11 14 JDB7
| N.C. Q12 3V
A WO g ., '3pvss
U D . Mask Control
o :j T D [4->»{ Programmable
DB11- § <> >  Address -
. DB15 | € LH>1 Decode : Pin Names
. <> u A H— Logic Contol DBO-DB15 ..... Common Address/ Data Out
F T 5 Bits ) Logic : | | BC1,BC2,BDIR ..... Bus Mode Control and
E c Chip Read/Select Logic Enable
E H f f T VCC oot +5 V Power Supply
R Output Buffer BC1 BC2 BDIR VS v _.Ground
[ Control

This document contains information on a product under development. Motorola reserves the
right to change or discontinue this product without notice.
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ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit
Supply Voltage (with Respect to Vgg) ' Vce -0.3t0 +7.0 v
Input Voltage (with Respect to Vgg) . Vin -03t0 +7.0 Vv
Operating Temperature Range Ta Oto +70 °C
Storage Temperature Range Tstg —65 to + 150 °C

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be restricted to
RECOMMENDED OPERATING CONDITIONS. Exposure to higher than recommended voltages for extended periods of time could af-
fect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS !
(Full operating voltage and temperature range uniess otherwise noted.}

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol { Min ‘Nom Max Unit
Supply Voltage - Vee 45 50 55 Y
(Vg must be applied at least 100 us before proper device operation is achieved)
Input High Voltage VIH 20 = Vee v
Input Low Voltage ViL -0.3 - 08 \

DC OPERATING CHARACTERISTICS

Characteristic Symbol Min Max Unit
Output High Voltage (Source Current = —100 pA) VOH 2.4 - oV
Output Low Voltage (Sink Current= + 1.6 mA) VoL - 0.4 Vv
Supply Current (Operating) (Vcc=Max) - Icc — 100 mA
Input Leakage (Vin=0V to V¢l lin -10 +10 A
Output Leakage Lo -10 +10 uA

CAPACITANCE (f=1.0 MHz, Tp=25°C, periodically sampled rather than 100% tested.)

Characteristic Symbol | Max Unit
Input Capacitance Cin 5 pF
Output Capacitance Cout 125 pF

AC OPERATING CONDITIONS AND CHARACTERISTICS

(Fuil operating voitage and temperature range unless otherwise noted)

InputPulselevels .......................... O Voltand 2.3 Volts Input TimingLevels. ................................ 1.5 Volts
Input Riseand Fall Times ................................ 20ns Output Timing Levels ............... ... . 0.8 Volt and 2.0 Voits
Outputload ........... ... ... ... ................ See Figure 1

OPERATING CHARACTERISTICS

MCM68380
Parameter Symbol Min Max Unit Notes
Address Setup tAS 300 — ns
Address Overlap (Address Hold) B tAH 65 - _.ns
Data Turn On Delay Do — 350 ns 1
Data Hold tbH | 80 = ns 1
Control Code Stable tces 885 - ns
NACT Code Stable | INACT 885 = ns
Data Float Delay tFL - 300 ns 1
Control Signals Skew 1css - 40 ns

NOTES: 1. One TTL load and 100 pF.
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FIGURE 1 — AC TEST LOAD

Test Point

*100 pF

“*Includes Jig Capacitance

24X

50V
RL=24K

MMD6150
or Equiv.

MMD7000
or Equiv.

OPERATING DESCRIPTION

From initialization, the ROM waits for the first address
code; i.e., BAR. For this address code and all subsequent
address sequences, the ROM reads the 16 bit external bus
and latches the value into its address register.

The ROM: contains a programmable memory location for
its own 8K page, and if a valid address is detected, the par-
ticular address located will transfer its contents to the chip
output buffers. If the control code following the address cy-
cle was a read, the ROM will output the 10 bits of addressed
data and drive logic zero on the top six bits of the bus.

RESPONSES

A. No Action. Waiting state. Signals may be propagating
internally, but 1/0 pins are in a high-impedance state and

are not being read.

B. Ignored by ROM. Basically same response as A.

INPUT CONTROL SIGNALS

TRUTH TABLE

C. Output and Input. Output buffers drive I/O pins (if there

is a valid add map from address previously loaded), and
whatever appears on the 1/0 pins is loaded into the ad-
dress register. |f there is not a valid add map from ad-
dress previously loaded, 1/0 pins are in a high-impedance
state and whatever appears on the I/0 pins is loaded into
the address register.

. Data to Bus. Output buffers drive I/0 pins according to

data in output register {if there is a valid add map). 1/0
pins are not read. Address previously loaded into address
register remains unchanged. If there is not a valid add
map from address previously loaded, I/O pins are in a
high-impedance state and are not read.

. Bus to Address Register. Output buffers are in high-

impedance state. Address present on 1/0 pins is loaded
into address register.

Equivalent
Responses | BDIR BC1 BC2 Signal Decoded Function

A 0 0 0 NACT No Action, D0-D15= High Impedance

B 0 0 1 IAB No Action

C 0 1 [ ADAR Address Data to Address Register, DO-D15= High Impedance

D 0 1 1 DTB (Read) | Data To Bus, DO-D15= input

E 1 0 0 BAR Bus to Address Register

B 1 0 1 DWS No Action

B 1 1 0 bow No Action

E 1 1 1 INTAK Interrupt Acknowledge

TIMING WAVEFORMS
. BAR
Function DTB
; ADAR NACT
Mode =D INTAR ADAR
Control Inputs
(BC1, BC2, BDIR) [
I
" Address Inpits ' eem—— )-
- 1FL >
Data Outputs t\/t
tAS ~ —»|  fe—taH tDH -]
DH
ccs > H——‘NACT‘——H (—tDo->| =
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DBO-DB9

DB10

DB11-DB15

BAR/INTAK — DTB TIMING

BAR NACT D78
8DIR / \
o Yo
INTAK NACT DTB

BDIR / \

BC2 / \ / \

High Impedance
Address Address Input

Data Out

High Impedance i Memory Data
: Output

High Impedance
Address Address input 3

High !mpedance

Data Out

Add Map Valid Add High Impedance
N Map Input

High Impedance

Low Level
Qutput

Data Out

BAR
INTAK

Address and
Address Map
Latch

NACT

6-75
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DTB

|
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(Note 2)
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MCM68380

BAR/INTAK — ADAR=DTB TIMING
BAR NACT ADAR NACT DTB

BDIR _/_—\
INTAK NACT ADAR NACT DTB
BDIR / \
BCt / \ / \ / \

Address Input - Memory Data Input
DB1-DB9 ) Memory Data Output

Memory

High |
Data Out igh mpedance< 3 :

Address input

, High Impedance Low Level
Address Input
DB10 High Impedance
o Low Level Low Level
. Data Out Output Qutput

Valid Add Map Inputs
High Impedance  Low Level

Add Map Input
DB11-DB15 High Impedance .
Low Level Low Level
\ Data Out Output Output
| BAR/INTAK | NACT | ADAR | NACT | DTB |
Address and | | Data Output ] Data Output |
Address Map (Note 3} (Note 5)
! Latch 1 | Address and | | |
] | | Address Map ] | I
Latch
| 1 I (Noted) | 1 |
NOTES:
2. I there are no valid address map inputs during BAR or INTAK instruction, 1/0 pins are in high-impedance state and are not read during
DTB instruction.
3. If there are no valid address map inputs during BAR or INTAK instruction, I/0 pins are in high-impedance and whatever appears on the |/0
pins is loaded into the address register during ADAR instruction.
4. If there are valid address map inputs during BAR or INTAK instruction, memory data are outputted and whatever appears on the 1/0 pins
is joaded into the address register.
5. if there are valid address map inputs during ADAR instruction, memory data are outputted, but if there are no valid address map inputs

during ADAR instruction, 1/0 pins are in high-impedance and are not read during DTB instructions.
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MCM63128

[ Advance Information

128K BIT READ ONLY MEMORY

The MCM83128 is a MOS mask programmable, byte-oriented, Read-
Only Memory (ROM). The MCM63128 is organized as 16K x 8 and is
fabricated using Motorola’s high performance N-channel silicon gate
technology (HMOS). This device is designed to provide maximum
circuit density and reliability with the highest possible performance. It
remains fully compatible with TTL .inputs and outputs while maintaining
low power dissipation and wide operating margins. The MCM63128
also contains circuitry for current surge suppression which maintains
the chip in an internal deselect mode until V¢ approaches 2.5 volts, at
which time the chip is internally selected.

There are numerous logical NOR -or NAND combinations between
Chip Enable (E), Chip Select (S), and Output Enable (G) that three state
the device. This feature is selected by the user and placed into effect
with the mask programming. The active level of the Chip Enable (E),
Chip Select (S}, and the Output Enable (G), along with the memory
contents, are defined by the user.

The Chip Enable input controls the automatic power down feature
which deselects the outputs and reduces the power consumption.
® Single + 5 Volt {+10%) Supply
® Fully Static Periphery — No Clocking Required on Chip Enable
® Power Dissipation

100 mA Active (Maximum) (Unioaded)
16 mA Standby (Maximum)
® Program Layer Late in Process for Quick Turnaround Time

® Maximum Access from Address and Chip Enable
180 ns — MCM63128P15
200 ns — MCM63128P20
©® Maximum Access from Output Enable
60 ns — MCM63128P156
80 ns — MCM®63128P20
® Active Level for Chip Enable, Chip Select, and Output Enable are
User Selectable.
® 28-Pin JEDEC Standard Package and Pinout

HMOS

(N-CHANNEL, SILICON GATE)

16,384 x 8 BIT
READ ONLY MEMORY

P SUFFIX -
PLASTIC PACKAGE
CASE 710

BLOCK DIAGRAM

* User ‘Programmable

PIN ASSIGNMENT

N/C
A2
A7
A6
A5
A4
A3
A2
Al
A0
Qo
Q1
Q2

vss

PIN NAMES

Ao 1 Q0
N Memory 3-State 12 A
pril 1 Address | o | Matix | o | Output F—»13 Q2 -
N o |(16,384x8)] o | Buffers 15 Q3
A4 6 — Decode . : e &
N \ =317 Q5
A6 4 i —>»18 Q6
Ao 25— 3 —»19 Q7
A8 25— y

A9 24 }

A0 21

A1l 23 =

A12 2

A13 26

£ ! Vee=Pin 28
E. 20 ce=Pin
*gl 22 See User Ve
*3 27 Options

...Address
...Chip Enable
... Qutput Enable

.............. Chip Select
...................... Data Output
+5V Power Supply
............................ Ground

This document contains information on a new product. Specifications and information herein
are subject to change without notice.
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‘MCM63128

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit
Supply Voltage Relative to VSS Vee -1.0to +7.0 A\
Voltage on Any Pin Relative to VSS Vin. Vout ~1.0t0 +7.0 \
Operating Temperature Range TA Oto +70 °C
Storage Temperature Range Tstg '—65to +180 °C
Power Dissipation " 1 Pp 1.0 W

This device contains circuitry to protect the
inputs against damage due to high static

voltages or electric fields; however, it is ad-
| vised that normal precautions be taken to
avoid applications of any voltage higher than
maximum rated voltages to this high-
impedance circuit.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
Functional .operation should be restricted to RECOMMENDED OPERATING CONDI-
TIONS. “Exposure to higher than recommended voltages for extended periods of time

could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature range unless otherwise noted)

RECOMMENDED OPERATING CONDITIONS

Parameter

Symbol| Min [Nom| Max |Unit] Notes

Supply Vohage

(Vce must be 8Dp|led at leasl 100 #s before proper device operanon is achieved)

vee | 456 |50 85 [ v | -

Input High Voltage

ViH 2.0 - | Vee

Input Low Voitage

VIL -05] - 0.8

DC OPERATING CHARACTERISTICS

Ch Symbol| Min | Typ| Max |Unit] Notes

Input Current (Vin=0to 5.5 V) lin -10 | - 10 | kA 1
Output High-Voltage (loH = — 205 pA} Vou | 24 | - — Vv —
Output Low Voitage {lg =3.2 mA) VoL - - 0.4 \ -
Output Leakage Current (Output High Z; Vot=0.4 V t0 2.4 V) ILo 10| - 10 |pA} 2,5

E=2.0v, 3=C=Don't Care

$=G=2.0V, E=Don’t Care
Supply Current — Active (Vcc=5.5 V) lcc ~ -~ 100 | mA] 3,5
Supply Current — Standby (Vcc=5.5 V) Isg -~ - 15 ImAl| 4,56

CAPACITANCE (f=1.0 MHz, Ta=25°C, periodically sampled rather than 100% tested)

Characteristic Symbol Max Unit
Input Capacitance Cin 8 pF
Output Capacitance Cout 15 pF

"Notes: 1. Measured a) with the chip powered up forcing V¢ on one input pin at a time while all others are grounded, énd
b) maintaining 0.0 V on one pin at a time while all others are at V.
2. Measured a) with A0-A13.=Vgg and forcing 0.4 V on one. output at a time while.all others held at 2.4 V, and

b) with AG-A13=Vgg and forcing 2.4 V on one output at a time while all others are held at 0.4 V (Vcc=4.5 V and 5.5 V).

3. Measured with the Chip Enabled (E= V|| }, addresses cycling (tayax = 160 ns), and the outputs unloaded.

4. Measured with the Chip Disabled (E= V|H) and the outputs unloaded.

5. Chip enable (E),Chip Select (S), and Output Enable (G) are represented by active low for illustrative purposes.
({The active fevel of the Chip Enable, Chip Select and Output Enable are defined by the user.)

6-78



MCM63128

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.)

READ CYCLE (See Notes 5, 6)

Symbol . MCM#63128-15 MCM63128-20

Parameter Standard | Alternate | Min Max Min Max Unit Notes
Address Valid to Address Don't Care tAVAX 1cye 150 - 200 - ns -
{Cycle Time when Chip Enable is Held Active) ’
Chip Enable Low to Chip Enable High tELEH tEw 150 - 200 - ns -
Address Valid to Output Valid (Access) tAvQy AA — 150 — 200 ns —
Chip Enable Low to Output Valid {Access) teLQv tEA - 150 - 200 ns -
Address Valid to Output Invalid tAvVQX tDHA 20 — 20 - ns —
Chip Enable Low to Output Invalid tELQX tELZ 20 - 20 - ns -
Chip Enable High to Output High Z tEHQZ tEHZ - 60 - 80 ns -
Output Enable Low to Output Valid GLQv tGA - 60 - 80 ns -
Output Enable Low to Output Invalid 1GLOX tGLZ 10 - 10 - ns -
Output Enable High to Output High Z tGHQZ tGHZ - 60 - 80 ns -
Chip Select Low to Output Valid tsLQv tSA - 60 - 80 ns -
Chip Select Low to Output Invalid 1SLQX tg1 7 10 - 10 — ns —
Chip Select High to Output High Z tSHQZ tSHZ — 60 - 80 ns -

Note: 6. AC Test Conditions

Input transition times: 5 nsst,=t§=<20 ns.

Temperature: Tp=0°C to 70°C

Load Shown in Figure 1

Vee=6.0V t 10%

Input Pulse Levels: V| =~05V t00.8V

ViH=2.0V to V¢cC

Measurement Levels: Input=15V
Output High=2.0 V
Output Low=0.8V

FIGURE 1 — AC TEST LOAD

50V

R =12k

Test Point MMDGT 50
or Equiv.

130 pF* 1.7k
MMD7000
or Equiv.

*Includes Jig Capacitance

6-79




MCMé63128

READ CYCLE TIMING 1 {Note 7}

tAVAX

A (Address) o
.

- tAvVQV: >
[ €—AVOX——— ]

suwsatow UV \ Yy

le—— 1Ly —>

v
; |
§ (Chip Select) \ \\:\\\ \ \\:——tGLov—-»

! €—tsLoX >
I
_— Q\' 1GLAX—>] ///////
E (Chip Enable) <
P \ N Z
! [ €———IGHQZ——>]
< 1ELQv. €——— tSHQZ
e tELQX e —SEriaz-2Hz——3
Q (Data Out) High 2 g Data Valid ,E-
READ CYCLE TIMING 2
E=V), G=V)_, S=V)_ (Note 7)
< TAVAX >

A {Address} g

X

[ TAV QV 3|
[E————AVAX———3>

Q (Data Out)

Data Valid

READ CYCLE TIMING 3

G=V|L. S=V|_ (Notes 7, 8)

A {Address)

£ (Chip Enable) \ -

[t ELQV

LELQX 3
’4 ol

tAVAX

e
€

X

le————tAVQy

[ —— TAVQX ——3»

'ELEH—_—)/'_——

Q (Data Out)

N

Data Valid

«KEHoz-ﬁ
g

Notes: 7. When Chip Enable {E) is Low, the address input must be valid.

8. Addresses valid prior to or coincident with Chip Enable (E) transition low.
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USER OPTIONS

OPTION 1
User Selections AD 10— | 1 Q0
Active Al 9 ~——d . 12 o
Function Pin Level A2 8 A R h:;::g;y o ga‘:‘tﬁ 13 Q2
i d
U e - B U Y e s
£10, 11 20, 27 10 A5 5 — * * L—>17 05
st 20, 27 ] 0 A6 4 — —>18 Q6
A7 3 = L3 19 Q7
A8 26—
A9 24—
A10 21 —
AN 23 —
N PR p—
A13 26 ——
\ . .
Vec=Pin 28
SR p— Vgg =Pin 14
og e
‘G 2
OPTION 2
User Selections A0 10— —> 11 Q0
Active Al 9 ——y ooare P12 Q1
Function Pin Level A2 8 — Mjgﬁ;v 30\?1'::? —»13 Q2.
(High) (Low) A3 7 — Address | oo el | Buffers |15 Q3
— 1 Decode | ® ' . utters
9 2 1 0 A4 6 o . >16 Q4
g10, 11 20, 27 1 0 A5 5 —— 17 G5
511 A6 4 — 18 Q6
20, 27 1 0 pclb i L e a7
A8 25—
A9 24—
A10 21 ——
Al 23 —
A12 2 —of
A13 26 ——
e e Vce="Pin 28
'CEE 22 Vgg="Pin 14
'S b _——_—:L—j
OPTION 3
User Selections A0 10— — F—» 11 Q0
Active Al 9 —f —»12 Q1
Function Pin Level A2 8 — Namory Sowte 13 @2
(High) (Low) A3 7 — Address | @ | RN L e | Dubit | o5 a3
[ ] g v
12 20, 27 1 0 A4 g — Decode | 2 . —>16 Q4
A5 5 —— —»17 Q5
A6 4 —— 18 Q6
A7 3 — L_J 19 -Q7
A8 25— A
A9 24—
A10 21 —f
A1l 23—
A12 2 ~—d
A13 26
A Vee=Pin 28
e - Vgg=Pin 14

* Active level defined by the user
** Pin defined by user
Notes:

9. No Option on Pin.

10. Chip Enable (E) controls Power up and Power Down.

11. Chip Enable (E) and Chip Select (S} may not have the same Pin Assignment.

12. Either Pin 20 and Pin 22 will be Dont Care or Pin 22 and Pin 27 will be Don’t Care but the one remaining pin controls Power Up and
Power Down (E}.
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CUSTOM PROGRAMMING

By the programming of a .single photomask for the
MCMB63128, the customer may specify the content of the
memory and the method of enabling the outputs.

Information. on the general options of the MCM63128

should be submitted on an Organizational Data form such as
that shown in Figure 2.

Information for custom memory contents may be sent to
Motorola in one of two forms (shown in order of preference):
1. EPROMs — one 128K, two 64K, or four 32K.
2. Magnetic Tape
9 track, 800 bpi, odd parity written in EBCDIC
character Code. Motorola’s R.0.M.S. format.

FIGURE 2 — FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCM63128 MOS READ ONLY MEMORY

Chip Enable

o o
0o 0O
o 0O

Chip Select
Qutput Enable

Don't Care

a

Device Marking Requirements

O
|

6
|

|

Customer:

Compapy Motorola Use Only:

Part No Quote:
Originator. Part No:
Specif. No:
Phone No
Enable Options: (Please Refer to User Options) Pi Pi Pi
Active High Active Low 2‘8 2'; n User Option 1

gd

User Option 2

O

User Option 3

O

The customer marking requirements are restricted to these limits:
1) Four lines maximum (including date code)
2) Not more than 16 characters per line

OO00
0000
o000
Ooo0
0O0o0
O000
0000
0000
0000
0000
0000
OO0
oo0oo
0Oo0
o000
ooOoo
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MCM63256

(

Advance Information

256K BIT READ ONLY MEMORY

The MCM63256 is a MOS mask programmable byte-oriented, Read-
Only Memory (ROM). The MCM63256 is organized as 32K x8 and is
fabricated using Motorola’s High performance N-channel silicon gate
technology (HMOS). This device is designed to provide maximum cir-
cuit density and reliability with the highest possible performance. It re-
mains fully compatible with TTL inputs and outputs while maintaining
low power dissipation and wide operating margins. The MCM63256
also contains circuitry for current surge suppression which maintains
the chip in an internal deselect mode until V¢ approachs 2.5 volts, at
which time the chip is internally selected.

The active level of the Chip Enable and the Output Enable, along with
the memory contents, are defined by the user. The user can also define
the pinout assignment for address (A14) to either pin 27 or pin 1.

The Chip Enable input controls the automatic power down feature
which deselects the outputs and reduces the power consumption.

® Single + 5 Volt (+10%) Supply
® Fully Static Periphery — No Clocking Required on Chip Enable
® Power Dissipation
100 mA Active (Maximum) (Unloaded)
15 mA Standby (Maximum)’
® Program Layer Late in Process for Quick Turnaround Time

® Maximum Access from Address and Chip Enable
150 ns —MCM63256P 15
200 ns —MCM#63256P20
® Maximum Access from Output Enable
60 ns—MCM63256P 15
80 ns—MCM63256P20
® Address (A14) is User Selectable for Either Pin 27 or Pin 1

HMOS ,
(N-CHANNEL, SILICON GATE)

32,768 x 8 BIT
READ ONLY MEMORY

P SUFFIX
PLASTIC PACKAGE
CASE 710

® Active Level for Chip Enable and Output Enable is User Selectable
©® 28-Pin JEDEC Standard Package and Pinout
BLOCK DIAGRAM
A0 10— 3 11 Qo0
Al 9 — 12 a1
Me 3-State

A2 8 —— Mati owpu [>13 @2
A3 7 — Address | 2 |5 e o | Butiers 15 O3
A4 6 —— Decode | & | . , 16 Q4
A5 5 — 17 @5
A6 4 — —>18 Q8
A7 3 — - 19 Q7
A8 25— [}
Ag 24—
A10 21 —
A1l 23 —
A12 2 el
A13 26 —i
Al4 27
"E 20
G 2 Vee=Pin 28

. Vgg=Pin 14

*Active level defined by the user.

" PIN ASSIGNMENT

N/C[MD Vee
- ARQ2 270 A4
A7(]3 26 QA3
A6[]4 250A8
A5(]5 24 [1A9
A4fl6 “23[AN
A3 7 26
A2(] 8 21 A0
Al[]9 20pE
aofo 19 ga7
an 18[3Q6
Q112 17008
i BT Y (o
Vss[14 15 Q3
PIN NAMES
AG-AT4 ... Address
Eooo Chip Enable
G.oovvvn ... Output Enable
Q0-Q7 ........DataOutput
vee oo . +5V Power Supply .
VES oo Ground

This document contains information on a new product. Specifications and information herein
are subject to change without notice.
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ABSOLUTE MAXIMUM RATINGS (See Notel

Rating Symbol Value Unit This device contains circuitry to protect the
Supply Voltage Relative to VSS vee -1.0to +7.0 v '"‘::"S "’93'"7‘ :’?’"?QIZ .d‘r“e to high ?ta‘c'f
Voltage on Any.Pin Relative to VSS Vin, Vout -101t0 +7.0 Y voltages or electric fields; however, it is ad-

vised that normal precautions be taken to

Operating Temperature Range TA Oto +70 °c “avoid applications of any voltage higher than
Storage Temperature Range Tstg —65 to +150 . °C maximum_rated - voltages to this high-
Power Dissipation : Pp . 1.0 W impedance circuit.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
Functional operation should be restricted to RECOMMENDED OPERATING CONDI-
TIONS. Exposure to higher than recommended voltages for extended periods of time
could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range uniess otherwise noted}

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol| Min |Nom| Max |Unit] Notes
Supply Voltage '

(‘\)I’:;:; mustg be applied at least 100 us before proper device operation is achieved) Vee 45 150]:55 v B
Input High Voltage h ViH J120 | - | Vee v _
Input Low Voltage ViL -05( ~ 08 |

DC OPERATING CHARACTERISTICS
Characteristi Symﬂﬂ Typ | Max { Unit | Notes
Input Current (Vi =0 to 5.5 V) . lin -10] — 10 | pA 1
Output High Voltage (o= —205 uA) VOoH | 24 — — \ —
Output Low Voltage {Ig} =3.2 mA) "voL } - | = Jo4a] V] -
Output Leakage Current {Output High Z; Vou1=0.4 V t0 2.4 V) o |-10]| - 0 {pA] 2,5
1.E=2.0V, G=Don't Care
2. G=2.0V, E=Don't Care
Supply Current — Active (Vcc=5.5 V) Icc — — 100 | mA{ 3,56
Supply Current — Standby (Vcc=5.5 V) 1sB — — 15| mA] 45
CAPACITANCE (f=1.0 MHz, Ta=25°C, periodically sampled rather than 100% tested) )
Characteristic Symbol Max Unit
Input Capacitance . Cin 8 pF
Output Capacitance " Cout 15 pF

NOTES: 1. Measured a) with the chip powered up forcing V¢ on one input pin at a time while all others are grounded, and '
b} maintaining 0.0 V on one pin at a time while all others are at V¢C.
. Measured a) with A0-A14=Vgg and forcing 0.4 V on one output at a time while all others are held at 2.4 V, and
b) with A0-A14=Vgg and forcing 2.4 V on one output at a time while all others are held at 0.4 V (Vcc=4.5V and 5.5 V).
3. Measured with the Chip Enabled (§_= VIL}, addresses cycling (tayaAX =150 ns), and the outputs unloaded.
. Measured with the Chip Disabled {E=V|y} and the outputs unicaded.
. Chip Enable (E) and Output Enable (G are represented by active low for illustrative purposes.
(The active level of the Chip enable and the Output Enable are defined by the user.)

N

[
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.)

READ CYCLE (See Notes 5, 6)

Symbol MCM63256-15 | MCM63256-20
Parameter Standard| Aiternate |  Min Max_|. Min_| Max | Unit [Notes

Address Valid to Address Don’t Care tAVAX | tCcYe 150 - 200 - ns -

(Cycle Time when Chip Enable is Held Active) ) .
Chip EnablerLow to Chip. Enable High tELEH tEW %0 bo— 200 — ns —
Address Valid to Output Valid (Access) tAVQV tAA - 150 — | 200 ns -
Chip Enable Low to Output Valid (Access) | teLav | tea = 150 — 200 ns —
Address Valid to Output invalid tavaX | tDHA 20 —~ 20 — ns —
Chip Enable Low to Output Invalid tELQX tELZ 20 — 20 — ns —
Chip Enable High to Output High Z teHQZ | tEHZ = 60 — 80 ns —
Output Enable Low to Output Valid 1GLQV tGA |~ 60 — 80 ns —
Output Enable Low to Output Invalid . 1GLOX | tGLz 10 - 10 - ns -

utput Enable High 1o Output High Z tGHQZ |, tGHZ —. 60 — 80 ns —

Note: 6. AC Test Conditions
Input transition times: 5 ns<t,=1f=<20 ns.
Temperature: Tp=0°C to 70°C
Load Shown in Figure 1
Vee =50V + 10% -

Input Pulse Levels: V| '= — 05V 1008V
. VIH=2.2V to Vce
Measurement Levels: Input = 1.5V
Output Low =

=08V
Output High = 2.0V

FIGURE 1 — AC TEST LOAD
50V

RL=12k

MMD6150

Test Point ! !
or Equiv.

130 pF*
MMD7000
or Equiv.

*Includes Jig Capacitance
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READ CYCLE TIMING 1 (Note 7)

TAVAX >

A {Address) K
>§ ) y i

e———taAvQV———————— 3
[€e————tAVQOX

siotosm TNV \

(——'GLQV——;

€ (Chip Enabler N < oLox> /// ] Z / / Z/

tELQV. [ €——{GHQZ—f
T SR— ———1EHQZ———>
Q (Data Qut) High Z Data Valid JE—
READ CYCLE TIMING 2
E=V)_, G=Vj_ (Note 7
tAVAX
A {Address) K
[ e———————— AV QY ————————— >
[ €E——tAVQX
Q (Data Outr Data Valid

READ CYCLE TIMING 3
G=V|L (Notes 7, 8)

tAVAX >

A {Address) x

l—————— tAVQV
le—— TAVQX —3»|

ELEH——————————
E (Chip Enable)
K.
[€e———1ELQV———] k—tEHQZ—)
[etELQX
Q (Data Out) Data Valid
Notes:

7. When Chip Enable (E) is Low, the address input must be valid.
8. Addresses valid prior to or coincident with Chip Enable (E) transition low.
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CUSTOM PROGRAMMING

By the programming of a single photomask for the
MCM®63266, the customer may specify the content of the
memory and the method of enabling the outputs.

Information on the general options of the MCM63256
should be submitted on an Organizational Data form such as
that shown in Figure 2.

Information for custom memory contents may be sent to
Motorola in one of two forms {shown in order of preference):
1. EPROMs — one 256K, two 128K, or four 64K.
2. Magnetic Tape
9 track, 800 bpi, odd parity written in EBCDIC charac-
ter Code. Motorola's R.0.M.S. format.

FIGURE 2 — FORMAT FOR PROGRAMMING GENERAL OPTIONS

ORGANIZATIONAL DATA
MCMB3256 MOS READ ONLY MEMORY

Phone No

Customer:
Company Motorola Use Only:
Part No Quote:
Originator. Part No:
Specif. No:

Enable Options:
Active High Active Low

Chip Enable
(Pin 20) D D

Output Enable
(Pin 22) D D

Device Marking Reguirements

podg
oodd
BN
NI
NI
NI
oot
B
BN
Do
oo
ooog
BN

The customer marking requirements are restricted to these limits:
1) Four lines maximum (including date code)

2) Not more than 16 characters per line

Pinout Options:
Pin27 Pin1

addressata ] []

Ooaad
NN
Qooon

6-87




@ MOTOROLA

MCM65256

Product Preview

256K BIT READ ONLY MEMORY

The MCM65256 is a complementary MOS mask-programmable byte-
organized Read Only Memory (ROM). The MCM65256 is organized as
32,768 bytes of 8 bits and is fabricated using Motorola’s High perfor-
mance silicon gate CMOS technology (HCMOS). This device is design-
ed to provide maximum circuit density and reliability with highest possi-
ble performance while maintaining low-power dissipation and wide
operating margins. The MCM65256 offers low-power operation from a
single + 5 volt supply and is fully TTL compatible on all inputs and out-
puts.

The active level of the Chip Enable and the Output Enable, along with
the memory contents, are defined by the user. The Chip Enable input
deselects the outputs and puts the chip in a power-down mode. The
user can also define the pinout assignment for Address (A14) to either
pin 27 or pin 1. .

® Single +5 VoIt +10% Power Supply
® Fully Static Periphery — No Clocking Required on Chip Enable
® Maximum Access Time from Address and Chip Enable is 350 ns
® Automatic Power Down
® Low Power Dissipation

50 mA Maximum (Active, Unloaded, 1 us Cycle Rate) —

Decreases with Increasing Cycle Time

65 mA Maximum (Standby, TTL Inputs)

50 pA Maximum (Standby, Full Rail Inputs)
® Program Layer Late in Process for Fast Turnaround Time
©® Address (A14) is User Selectable for Either Pin 27 or Pin 1
® Active Level for Chip Enable and Output Enable Are User Selectable
® 28 Pin JEDEC Standard Package and Pinout

HCMOS

(COMPLEMENTARY MOS)

32,768x 8 BIT
READ ONLY MEMORY

P SUFFIX

CASE 710

BLOCK DIAGRAM

A0 10— > 11 Q0

Al 8 —o = Memory 3sme [>12 A

A2 .8 — e | Matrix Oupur [~>13 @2

A3 7 —— Addess | e Lo 258 8) guffers [~ 15 @3

A4 6 — Decode { ¢ ‘ F—>»16 Q4

A5 5 ~—— o T 17 05

A6 4 — —»18 Q6

A7 3 ——dt 19 Q7

A8 25— 4

A9 24 ——

A10 21 —

A1 .23 —

Al12 2 ——l

A13 26 —

A4 27

*E 20

*G 22 Vee="Pin 28
Vgg=Pin 14

* Active level defined by the user.

PIN ASSIGNMENT

PLASTIC PACKAGE

wvedre ~ shivec
A12[] 2 271A14
A7(]3 26 [3A13
Asq 4 25[)A8
A5(]5 2418
A4fl6 28 [1AM
A3} 7 20T
A2(1s8 21 PJA10
Ao 20pE
Ao 19 Q7
affn 18 Q6
Qiffi2 ’ 17305
Qi 16 {304
Vss[j14 15 {103
PIN NAMES
AO-A4................0... . Address
E o Chip Enable
G Output Enable
Q0-Q7 ... Data Output
Vee .. +5V Power Supply
VS o Ground

This document contains information-on a product under development. Motorola reserves the
right to change or discontinue this product without notice.
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ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit This device contains circuitry to protect the

Supply Voltage Relative to VSs Vee -03t0+7.0 v inputs against damage due to high static

Voltage on Any Pin Relative 1o VSS Vim, Vout 0310470 v voltages or electric fields; however, it is ad-

: . . vised that normal precautions be taken to

Operating Temperature Range TA 0to +70 °c avoid applications of any voltage higher than

Storage Temperature Range Tstg ~5510 +125 °C maximum rated voitages to this high-
Power Dissipation Pp 1.0 wW impedance circuit.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
Functional operation should be restricted to RECOMMENDED OPERATING CONDI-
TIONS. Exposure to higher than recommended voltages for extended periods of time
could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voltage and temperature range unless otherwise noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symboi| Min |Nom| Max ]Unit] Notes
Supply Voltage
(S/:;é mustgbe applied at least 100 s before proper device operation is achieved) vee 45 150 . 55 v B
input High Voltage ViH 22 | - | Vce v _
Input Low Voltage ViL -03} — 0.8
DC CHARACTERISTICS .
Characteristic Symbo! Min Typ Max Unit Notes
Input Current (Vin=01t0 5.5 V) lin -10 - 10 wA 1
Output High Voltage (IoH = —400 pA) VoH 2.4 -~ - \ —
Output Low Voltage (Ig| =2.0 mA) VoL - - 0.4 v -
Output Leakage Current (Output High Z; Voy3=0.4 V t0 2.4 V) Lo -10 - 10 A 2,5
E=2.2V, G=Don't Care
G222V, E=Don't Care
Supply Current — Active (Voc=5.5 V) (1 us Cycle Rate) Icc — - 50 mA 3,5
Supply Current — Standby (E=Vcc) ISB1 — - 50 nA 4
Supply Current — Standby (E=Vjy, Outputs Unloaded) IsB2 - - 3 mA 5
CAPACITANCE (f=1.0 MHz, Tpo=25°C, periodically sampled rather than 100% tested)
Characteristic Symbol Max Unit
Input Capacitance Cin 10 pF
Output Capacitance Cout 15 pF

Notes: 1. Measured a) with the chip powered up forcing V¢ on one input pin at a time while all others are grounded, and
b) maintaining 0.0 V on one pin at a time while all others are at Y.
2. Measured a) with A0-A14=Vgg and forcing 0.4 V on one output at a time while all others are held at 2.4 V, and
b) with A0-A14=Vgg and forcing 2.4 V on one output at a time while all others are held at 0.4 V (Vcc=4.5V and 5.5 V).
3. Measured with the Chip Enabled (E= V)| ), addresses cycling (tayax =1 ps), and the outputs unioaded.
4. Measured with the Chip Disabled (E=V¢c) and the outputs unloaded.
5. Chip Enable (E) and Output Enable (G) are represented by active low for illustrative purposes.
(The active level of the Chip Enable and the Output Enable are defined by the user.)
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range unless otherwise noted.)

READ CYCLE (See Notes 5, 6)

Symbol MCME5266-35
Parameter Standard { Alternate Min Max Unit Notes
Address Valid to Address Don’t Care TAVAX tcye 350 - ns -
(Cycle Time when Chip Enable is Held Active)
Chip Enable Low to Chip Enable High - tELEH tEw 350 - ns -
Address Valid to Output Valid (Access) . tAvQV tAA — 350 ns -
Chip Enable Low to Output Valid {Access) tELQV teA - 360 ns -
Address Valid to Output Invalid tAVQX tDHA 20 - ns ~
Chip Enable Low to Output Invalid tELQX tELZ 20 - ns -
Chip Enable High to Output High Z tEHQZ tEHZ - 80 ns -
Qutput Enable Low to Output Valid tgLQv . 1GA - 100 ns —
Output Enable Low to Output invalid tGLAX tGLZ 10 - ns -
Output Enable High to Output High Z tGHQZ tGHZ - 80 ns -

Note: 6. AC Test Conditions .
Input transition times: 5 nsst,=t{=<20 ns
Temperature: T =0°C to 70°C
Load shown in Figure 1
Vee=5.0V £10%

Input Pulse Levels: Vi =-05Vt008YV
VIH=2.2V to V¢
Measurement Levels:input=15V
Output Low=0.8 V
Output High=2.0 V

FIGURE 1 — AC TEST LOAD
50V

RL=196k

Test Point MMD6150
or Equiv.

100 pF* 6k
MMD7000
or Equiv.

*Includes Jig Capacitance
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READ CYCLE TIMING 1 (Note 7)

- TAVAX

A (Address) x-

D — o ——
LAV QX

QX:
G (Output Enable) \\\\\\\ \\k { ; ; ; ; ; ; Y.
[ ———1GLQV——3
E (Chip Enable) X : \ <—'GLOX—» // //////
‘ELQv [ €«——1GHOz——>]
e—————tEL QX L S L) S—
Q (Data Out) HighZ Jm Data Valid JE—
EEAD CYCLE TIMING 2
E=V|, G=V)_ (Note 7}
- LAVAX —
A {Address) g
[Ee———————— AV QV —— 3]
[E—————IAVOX———f
Q (Data Out W Data Valid
EEAD CYCLE TIMING 3 .
G=V)_ (Notes 7, 8)
3 TAVAX >
A {Address}
- tAvav »
fe—— tavax —> i
_ < tELEH o3
E (Chip Enable)
e——tELQV——>] [E—tEHQz—
letELOX ]
Q (Data Out) ;m Data Valid

Notes: 7. When Chip Enable (E) is Low, the address input must be valid.
8. Addresses valid prior to or coincident with Chip Enable (E) transition low.
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CUSTOM PROGRAMMING

By the programming of a single‘ photomask for t!;\e
MCM65256, the customer may specify the content of the
memory and the method of enabling the outputs.

Information on the general options of the MCM65266
should be submitted on an Organizational Data form such a$
that shown in Figure 2.

Information for custom memory contents may be sent to
Motorola in one of two forms (shown in order of preference):
1. EPROMs — one 256K, two 128K, or four 64K.

2. Magnetic Tape
9 track, 800 bpi, odd parity written in EBCDIC charac-
ter Code. Motorola's R.0.M.S. format.

FIGUhE 2 — FORMAT FOR PROGRAMMING GENERAL OPTIONS _

ORGANIZATIONAL DATA
MCM65256 MOS READ ONLY MEMORY

Device Marking Requirements

Customer:
Company Motorola Use Only:
Part No  Quote:
Originator. Part No:
Specif. No:—
Phone No
Enable Options: o Pinout Options:
Active High Active Low Pin27 Pin1
Chip Enable -
(Pin 20) D D Address A14 D : D
Output Enable
(Pin 22) D D

The customer marking requirements are festr?cted to these limits:
1) Four lines maximum (including date code)
2) Not more than 16 characters per line

OoO0
0000
0000
oooo
OoOo0
0000
Ooood
nooog
oooo
Oood
0oog
ooog
Ooood
OoooQ
0ood
0ood
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@ MOTOROLA MCM68HC34

{ Advance Information ]

HCMOS

(HIGH DENSITY CMOS SILICON-GATE)

. DUAL-PORT RAM
The MCMB8HC34 is a dual-port RAM memory (DPM) unit which MEMORY UNIT
enables two processors, arbitrarily referred to as A" and "B,
operating on two separate buses to exchange data without interfering
with devices on the other bus. It contains 256 bytes of dual-port RAM

which is the medium actually used for the interchange of data.

The dual-port memory unit contains six semaphore registers that pro-
vide a means for controliing access to the dual-port RAM or any other
shared resources. It also contains interrupt registers which provide a

DUAL-PORT RAM MEMORY UNIT

means for the processors to interrupt each other. L SUFFIX
® High-Speed CMOS (HCMOS) Structure CERAQ‘AEEP;%KAGE
® Six Read/Write Semaphore Registers
® 256 Bytes of Dual-Port RAM
® Eight Address Lines P SUFFIX
PLASTIC PACKAGE
CASE 711

PIN ASSIGNMENT

veeh o mhéﬁb
RESET [J2 39 Eb
CSia I3 3B RSH
Ea {4 37[AR/Wb
R/Wa 15 36[] ASb
RSa [}6 3 A0
ASa 7 34f) A1
MODE {8 33f A2
ADO [0 32f] A3
AD1 [J10 311 Ad
AD2 11 30f) A5
AD3 [J12 2901 A6
AD4 13 28]} A7
ADs 14 271107
AD6 15 26[1 06
AD7 fj16 2501 D5
iRQa 7 241104
vsslhs 23f103
Rob 19 22f102
D0 fJ20 21 D1

This document contains information on a new product. Specifications and information herein
are subject to change without notice.




FIGURE 1 — BLOCK DIAGRAM

IRQa >
A — A
IRQ
Control -
A
RESET
Y
: Semaphore :
L Register S——
SR ——— >
R/Wa e »!  Address Address
RSg ——— 3 > Decode r_. - Decode
~
< l |
Gate &
ASg —————> >
A N Demultiplexer Demultiplexer
{ Apo-aD7 ) K \ P D0-D7 D“;L\:A""

l€—————— R/Wb

Gate

< RSb

MODE

A
D0-D7

[ €———— ASh

!

Ol
(%
o

VYEOH8INON



MCM68HC34

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit
Supply Voltage Vee -03107.0 Vv
R _ This device contains circuitry to protect the
input Voltage, All Inputs Vin Vgg-0.31to Vcc+05 \ inputs against damage. due to high static
Operating Temperature TA 0t 70 °C voltages or electric fields; however, it is
Storage Temperature Tsig ~-55 to 150 °C advised that normal precautions be taken to
avoid application of any voltage higher than
maximum rated voltages to this high-

THERMAL CHARACTERISTICS impedance circuit. Unused inputs must be
—— - tied to an appropriate logic level (either Vo
Characteristic Symbol Value Unit or Vggl to reduce leakage currents and

Thermal Resistance increase reliablity.

Ceramic BUA © 50 °C/W
Plastic 100
FIGURE 2 — BUS TIMING LOAD
5V
2.2k
) MMD6150
Test Point or Equiv.
‘&24 3
90 pF <
P 1 MMD7000
or Equiv.

i}

DC ELECTRICAL CHARACTERISTCS (Veg = 5.0 Vde +5%, Vsg = 0 Vde, Ta = 0°C to 70°C unless otherwise noted)

Characteristics Symbol Min Max Unit

input High Voltage (see Note 1) ViH 2.0 Vee+03 ) vV
Input Low Voltage (see Note 2) ViL Vgg—0.3 0.8 \
Input Current

Vin=0to V¢l lin - 1.0 7
Qutput Leakage Current loz - 10.0 pA
Output High Voltage .

(I gad = — 100 pA) VOH 2.4 - \

(I pad= <10.0 pA) vee-0.1 —
Output Low Voltage

ILoad ="1.6 mA} VoL — 0.4 \

(I pag = < 10.0 pA) - 0.1
Current Drain — Outputs Unloaded

Standby — CEa and CEb at Vgg IDDS - 0.1 mA

Operating — Ea, Eb=1 MHz, Both Sides Active DD - 30 mA
Input Capacitance Cin - 10 pF
Output Capacitance |

{ADO-AD7 and D0-D7) Cout — 12 pF

NOTES:

1. Input high voltage as stated is for all inputs except MODE. In the case of MODE, input high voltage is tied to V¢c.
2. Input low voltage as stated is for all inputs except MODE. in the case of MODE, input low voltage is tied to Vgg or is floating. If floating,
the voltage will be internally pulled to Vgg. :
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BUS TIMING (See Notes 1 and 2 and Figure 2)

ident

Number Characteristics Symbol Min Max Unit
1 Cycle Time toye 800 — ns
2 Pulse Width, E Low PWEL 300 — ns
3 Pulse Width, E High PWEH 325 — ns
4 Input Rise and Fall Time . tf -~ 30 ns
8- Read/Write Hold Time tRWH 10 — ns
9 Non-Multiplexed Address, RS Hold Time 1AH 10 - ns
12 Non-Multiplexed Address, RS Valid Time to Eb tAV 20 - ns
13 R/W, Chip Select Setup Time tRWS 20 - ns
15 Chip Select Hold Time tCH 0 — ns
18 Read Data Hold Time 1DHR 20 75 ns
21 Write Data Hold Time tDHW 10 — ns
24 Address Setup Time for Latch tASL 20 — ns
25 Address Hold Time for Latch tAHL 20 - ns
27 Pulse Width, AS High PWASH 110 — ns
28 Address Strobe to E Delay tASED 20 - ns
30 Read Data Delay Time IDDR - 240 ns
31 Write Data Setup Time tDSW 100 — ns

NOTES:

1. Timing numbers relative to one side only. No numbers are intended to be cross-referenced from one side to the other.
2. Measurement points shown for ac timing are 0.8'V and 2.0 V, unless otherwise specified.
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BUS TIMING DIAGRAMS

A 4

T

@) %
ADO-AD7
Wiite —..g

31

TA

ADOQ-AD7
Read | g
. ——
AQ-A7 ] .

Do-D7 y,
Write

5

TE] T

D0-D7
Read
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MCM68HC34

SIGNAL DESCRIPTION

The following paragraphs cont
the input and output signals.

Vcc AND Vss
These pins supply power to the DPM Veei |s + 5volts + 5%
and Vs is O volts or ground.

E CLOCK INPUTS (Ea AND Eb)

These are the input clocks from the respective processors

and are positive durlng the latter portion of the bus eycle.

REGISTER SELECT INPUTS (RSa AND RSb)

These inputs function as register select inputs. A high on
the RSa for side A or RSb for side B input allows selection of
the semaphore and interrupt registers respectively for side A
and side B by the I6wer three address bits. A low on RSa or
RSb selects 256 bytes of RAM from 5|de A or side B respec-
tively.

CHIP SELECT INPUTS (CS7a, AND CSTb)

These inputs  function as chip select inputs: for their
respective sides. CSia must be low to select side A and
C81b must be low to select side B. If CS1a is high, side A is
deselected. If CSb is high, side B is deselected.

MODE SELECT (MODE)

In normal operation, this pin should always be connected
to Ve (MODE= 1). Each side has three states controlled by
RSa and CS1a for side A and RSb and CS1b for side B.

If CS1a is high, side A cannot be accessed. |f CS1a s low,
side A accesses either 256 .bytes of RAM or the six
semaphore registers and the two interrupt registers depen-
ding on the level.of RSa. If RSais low, 266 bytes of RAM are
accessed and if RSa is high, the six semaphores and two in-
terrupt registers are accessed.

The six semaphore and two_ interrupt reg:sters are redun~
dantly mapped in the 256 byte mode. That is, only the low
order three bits select one of eight registers and the upper
five bits of address are not decoded. Refer to Table 1.

TABLE 1 — SIDE A CONTROL SIGNAL OPERATION

Mode CS1a RSa Operation
1 0 0 Access 266 Byte RAM Side A
1 0 1 Access Semaphore/IRQ Side A
on Lower Three Bits of Address
1 1 X Side A Not Selected

The three states for side B in the 256 byte mode are con-
trolled in the manner as side A using RSb and CSb except
that side B uses separated address and data inputs. Refer to
Table 2.

.. TABLE 2 — SIDE B CONTROL SIGNAL OPERATION

{ Rsb Operation
o Access 256 Byte RAM Side B
1. Access Semaphore/iRQ Side B
; . on Lower Three Bits of Address
11 1 X ".Side B Not Selected

INTERRUPT REQUEST OUTPUTS (IRGa AND IRQb)

These pins are active low open-drain outputs. A write to
address.F9 from one side asserts‘an interrupt, if not masked.
On the other side, a write to address F9 sets this pin low.

B SIDE ADDRESS BUS INPUTS (A0-A7) AND
B SIDE BIDIRECTIONAL DATA BUS (D0-D7)

When the B side is run from a muitiplexed bus processor,
the B side address pins are connected to the B side data
pins, respectively (A0 to DO, A1 to D1, etc.).

SYSTEM RESET INPUT (RESET)

A low level on this input causes the semaphore registers to
be set to the states shown in Table 5 under SEMAPHORE
REGISTERS and clears both bits of both IRQ registers to
zerov's‘ The RAM data is unaffected by RESET.

ADDRESS STROBE INPUTS (ASa AND ASb)

The ASa input demultiplexes the eight low order address
lines” from the data lines on the A side. The falling edge of
ASa latches the A side address within the DPM. The ASb in-
put is used in the same manner when the B side is connected
to a multiplexed bus. It must be connected. to a high level
when the B side is connected to a non-multiplexed bus.

A SIDE MULTIPLEXED ADDRESS/
BIDIRECTIONAL DATA BUS (ADO-AD7)

The: A side can only be used with a multiplexed ad-
dréss/data bus. The A side addresses are on these lines dur-
ing the time ASa is high. The lines are used as bidirectional
data lines during the time Ea is high.

DUAL-PORT RAM

The dual-port memory-unit contains 266 bytes of dual-port
RAM that is accessed from either processor. It is selected in
either case by eight address lines, register select, and chip
select inputs. The direction of data transfer is controlled by
the respective read/write (R/Wa or R/Wb) line. The dual-
port RAM enables the processors to exchange data without
interfering with devices on the other bus.

Simuitaneous accesses by both sides of different locations
of dual-port RAM will cause no ambiguities. Simultaneous
reads by both sides of the same dual-port RAM location
gives the proper data to both sides. On a simultaneous write
and read of the same location, the data written is put into
RAM but the data read is undefined. Simultaneous writes to
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the same RAM location result in undefined data being
stored. Thus, simultaneous writes and simultaneous write
and read to the same location should be avoided. The
semaphore registers provide a tool for determining when the
shared RAM is available.

SEMAPHORE REGISTERS

The dual-port memory unit contains six read/write
semaphore registers. Only two bits of each register are used.
Bit 7 is the semaphore (SEM) bit and bit 6 is the ownership
(OWN) bit. The remaining six bits will read all zeros.

Each semaphore register is able to arbitrate simultaneous
accesses to it. The semaphore register bits provide a
mechanism for controlling accesses to the shared RAM but
there are no hardware controls of the dual-port RAM by the
semaphore registers.

Table 3 is the truth table for when a semaphore register is
accessed by one of the processors. When a semaphore
register is written, the actual data written is disregarded but
the SEM bit is set to zero. When the register is read, the
resulting SEM bit is one (for the next read). The data obtain-
ed from the read is interpreted as: SEM bit equals
zero — resource available, SEM bit equals one — resource
not available.

TABLE 3 — ONE PROCESSOR SEMAPHORE BIT TRUTH TABLE

Original . Data Resulting
SEM Bit R/W Read SEM Bit
) R or 1
1 R 1" ]
0 W - 0
1 W — 0

*0=Resource Available
1=Resource Not Available

Table 4 shows the truth table if both processors read or
read and write the same semaphore register at the same
time. The A processor always reads the actual SEM bit. The
B processor reads the SEM bit except during the
simuitaneous read of a clear SEM bit. This insures that
during a simuitaneous read, only the A processor reads a
clear SEM bit and therefore has priority to the shared RAM,

TABLE 4 — SIMULTANEOUS ACCESS OF OF SEMAPHORE
REGISTER TRUTH TABLE

Original A Processor B Processor Resuiting
SEM Bit [ R/W [ Data Read | R/W | Data Read | SEM Bit
0 R o R 1 1
1 R 1 W S 0
1 W = R 1, 0
1 R 1 R 1 1

*Q0= Resource Available
1= Resource Not Available

The ownership bit is a read-only bit that indicates which
processor last set the SEM bit. The OWN bit is set to a one
whenever the SEM bit is set from zero to one. The OWN bit
as read by one processor is the complement of the bit read
by the other processor.

The reset state of the semaphore registers is defined in
Table 5. The A processor owns all of the semaphore registers

except the second semaphore register which'is owned by the
B processor. .

TABLE S — RESET STATE OF SEMAPHORE REGISTERS

Semaphore
Register i A Processor B Processor
Number SEM Bit | OWN Bit | SEM Bit OWN Bit
1 . 1 1 1 0
2 1 [ 1 1
3 1 1 1 0
4 1 1 1 0
5 1 1 1 0
6 1 1 1 0

A state diagram for a semaphore register is shown- in
Figure 3.

FIGURE 3 — STATE DIAGRAM FOR SEMAPHORE REGISTER
1
! A Reads
' 1,1
1

A Reads 0, 1 -
i > SEM =
)4 ! ‘ OWN = A
- A Writes

A Reads

B Reads
1.0

—— Reset

A Reads
1,0
1

For SEM
Reg 2

[}
B Reads 0, 1

Available In Use
NOTES:
1. Writes to a semaphore register are valid only if SEM=1
and OWN=1.

2. When A and B simultaneously read a semaphore register,
the hardware handles it as a read by A tollowed by a read
by B.

INTERRUPT REGISTERS

The dual-port memory unit contains two addressable
locations at F8 and F9 on both sides that control the interrupt
(TRQ) operation between the processors. Although there is
only one hardware register for each side, for purposes of
explanation the register accessed at location F8 is referred to
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as the IRQX status register and the register accessed at
location F9 is referred to as the IRQX control register (refer to
Table 6). The registers each consisting of two bits have
identical bit arrangements. Bit 6 is the enable bit and bit 7 is
the'flag bit. The other six bits are not used and always read
as zero. When RESET is asserted both bits are cleared to
zero. .

Table 7 summarizes the bits involved when reading or
writing to the status or control registers at F8 or F9. The
enable bits on either side (A or B) track the data that is
written into the status register from that side. Writes to the
control register do not alter data. The actual data written is
disregarded but the action sets the flag bit in the other side’s
register and asserts an interrupt signal if enabled.

The following describes how the B side interrupt is
asserted from the A side. The A side interrupt is controlled in
a similar manner.

When the enable bit in the IRQb status register is set (bit
6=1), a write to IRQa control register sets the flag bit in the
IRQb status register (bit 7= 1) and causes an interrupt on the
B side by setting the IRQb pin low. Reading the IRQb status

register reads the state of the B side enable and flag bits.
Reading the IRQb control register also reads the enable and
flag bits but in addition; clears the B side flag bit (bit 7=0)
and clears the B side interrupt by removing the low condition
on the IRQb pin.

The enable bit in the IRQb status reglster (bit 6) is changed
by writing the proper data to bit 6 of the IRQb status register.
If the B side enable bit is zero, interrupts are prevented on
the B side. However, a write to the IRQa control register still
sets the B side flag bit.

INTERNAL REGISTER ADDRESSES

Table 8 shows the address of the RAM, TRQ, and
semaphore registers. The addresses to these registers are the
same whether accessed from the A or B side. The address
and data buses are multiplexed on the A side. The B side has
separate address and data buses. The B side can be used on
a multiplexed bus by connecting the corresponding address
and data bit pins together: (A0 to DO, A1 to D1, etc.) and
using the B side address strobe input pin.

TABLE 6 — IRQ REGISTERS

Location Register Name Bit7 Bit 6 Bits 5t0o 0
A Side F8 IRQa Status Flag Enable Not Used
A Side F9 IRQa Control Fiag Enable Not Used
B Side F8 IRQb Status Flag Enable Not Used
B Side F9 IRQb Control Flag Enable " Not Used

TABLE 7 — INTERRUPT OPERATION

Operation

Action Taken

A Reads IRQa Status at F8
A Writes IRQa Status at F8
A Reads IRQa Control at F9
A Writes IRQa Control at F9
B Reads IRQb Status at F8
B Writes IRQb Status at F8
B Reads IRb Control at F9
B Writes IRQb Control at F9

Read EA and FA
Writes to EA
Read EA and FA; Clear FA
- Set FB; Assert IRQB if Enabled
Read EB and FB
Writes to EB
Read EB and FB; Clear FB
Set FA; Assert IRQA if Enabled

F8 and F9 are Address Locations
EA and FA are A Side Enable and Flag Bits
* EB and FB are B Side Enable and Flag Bits

TABLE 8 — REGISTER LOCATIONS

RS Address Register Name
0 00-FF Dual Ported RAM
1 00-07 IRQ and Semaphore
1 08-0F IRQ and Semaphore
1 10-17 IRQ and Semaphore
1 18-1F IRQ and Semaphore -
.
1 . IRQ and Semaphore
L]
1 EO-E7 IRQ and Semaphore
1 E8-EF IRQ and Semaphore
a FO-F7 IRQ and Semaphore
1 F8-FF IRQ and Semaphore

Where:
Xis0 through F of the upper four bits
of the address (note that only the lower
three bits of the address are decoded):
X0 and X8 IRQa or IRQb Status
X1 and X9 |RQa or IRQb Control
X2 and XA Semaphore 1
X3 and XB Semaphore 2
X4 and XC Semaphore 3
X5 and XD Semaphore 4
X6 and XE Semaphore 5
X7 and XF Semaphore 6
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@ MOTOROLA MCMG6836E16
MCMG836R16

l Advance Information l
128K-BIT COMBINATION ROM/EEPROM MEMORY UNIT HIGH-DENSITY N-CHANNEL PROCESS
The MCM6B836E16/MCMB836R16 Combination ROM/EEPROM
Memory (CREEM) is a 16K byte combination memory device with 14K 128K-BIT COMBINATION
bytes of mask programmable ROM and 2K bytes of electrically erasable ROM/EEPROM MEMORY
programmable ROM (EEPROM). It is designed for handling data in
applications requiring nonvolatile memory and in-system reprogram-
ming to a portion of the memory. The MCM®6836 saves time and money
because of the in-system erase and reprogram capability of its 2K bytes
of EEPROM. The industry standard pinout in a8 28-pin dual-in-line
package makes the MCMB836( )16 compatibie with 128K-bit ROMs and
EPROMS. § SUFFIX
. ) CERDIP PACKAGE
For easy use, the MCMB836( 116 device operates in the read mode CASE 733
from a single power supply and has a static power down mode. The
MCM6836R16 version has a 256 byte user programmable redundancy
EEPROM on chip. It can be programmed by the user to replace any
page of 256 bytes of memory in the mask ROM or EEPROM sections. P SUFFIX
The following are some of the major features of the MCM6836( )16. PLAS&%E@%AGE
® 128K-Bit ROM/EEPROM Combination Memory Organized as
16,384 x 8 Bytes
® Lowest Order 2K Bytes are Bulk Erasable EEPROM
® Remaining 14K Bytes are Mask Programmed ROM
® Packaged in Standard 28-Pin DIP PIN ASSIGNMENT
® Pin Compatible with 128K-Bit ROMs and EEPROMs B . vep1 @ _/ 280Vee
: Inzt?eV:eas Operaterg MPode Or;lv +I5 V Power Supply is Required IS 2hw
+ c Programming Power Supply
A13
® Bulk Erase A7(3 26p
® 256 Bytes of Spare Memory are Included on Chip (MCM6836R16 A6[4 5[0 A8
Only) A5(]5 24[J A9
® Seven Operating Modes: Read, Standby, Program, Erase, Verify, A4ll6 23;|A11
Replace (MCM6836R16 Only), and Erase-of-Replace (MCM6836R16 _
only) asf]7 2P
A28 21 5A10
a1Qe 20PE
aoQ0 19fpa7
paogn 180DC6
pa1012 170 D5
paz[13 16[1DQ4
vssi4 1503 DQ3
ORDERING INFORMATION (T =0°C to 70°C)
Package Type Order Number
Cerdip MCM6836E16S
S Suffix MCMB6836R16S Pin Names
Plastic MCMB6836E16P
P Suffix MCMB6B836R16P 50-A13 .................... Address
E.oo Chip Enable
G Qutput Enable
W Write
DQo-DQ7 ...........Data
VPP oo Program Voltage
VEC oo +5V Power Supply
VES oo Ground

This document contains information on a new product. Specifications and information herein
are subject to change without notice.
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FIGURE 1 — MCM6836( }16 EEPROM MEMORY UNIT BLOCK DIAGRAM

Data Input/Output DQO-DQ7

[EEEEEEN

E— |
= Control N
WG — Logic > 'l/O Buffers.
.. ‘
P —] v 0 _
AG-AS { — Decoder ° Y-Gating
_— .
.
. [ .
AOATS o 114,688-Bit
. ROM
°
X °
Decoder -
o
b 16,384-Bit
® EEPROM
.
o 5.
‘LO o000
Spare ° 2048-Bit
Decoder ° Spare EEPROM
o
FIGURE 2 — AC TEST LOAD
Vpp=56V
ILoad MMD6150 R1
-— or Equiv. 2.2k
Test Point

MMD7000
or Equiv.
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MAXIMUM RATINGS (Voltages Referenced to Vgg)

Ratings Symbol Value Unit This device contains circuitry to protect
Supply Voltage Ve 03t 170 v the'mputs against darpage due to high
Brogramming Vor v 3T v ;tgtlc vo!tages of electric fields; hqwever,
9 9 ge PP 0 it is advised that mormal precautions be
Input Voltage taken to avoid application of any voltage
Mode Programming Pin ViHH -031t +19 v higher than maximum rated voltages to
All Other Inputs Vin -03to +7 N this high. impedance circuit. For proper
Operating Temperature Range Ta 0t 70 °C operation it is recommended that Vi, and
Storage Temperature Range Tstg ~55 to + 150 °C Vout be constrained to the range
- Vgs=(Vin or Vout) s V. Reliability of
operation is enhanced if unused inputs
are connected to an appropriate logic
THERMAL CHARACTERISTICS voltage level (e.g., either Vgs or Vo).
Characteristics Symbol | Value Unit
Thermal Resistance
Cerdip (AN 60 °C/W
Plastic 100

POWER CONSIDERATIONS

The average chip-junction temperature, T, in °C can be obtained from:
Ty=Ta+ (Ppeoya) BT m
Where:
T A =Ambient Temperature, °C
8 =Package Thermal Resistance, Junction- to-Ambnent °C/W
PD=PINT+PPORT
PINT=Iccx Vee, Watts — Chip Internal Power
PpORT = Port Power Dissipation, Watts — User Determined
For most applications PPORT < P|NT and can be neglected. PpORT may become significant if the device is configured to
drive Darlington bases or sink LED loads.
An approximate relationship between Pp and T (if PpORT is neglected) is

PD=K -+ (T +273°C) ‘ ' (2
Solving equations 1 and 2 for K gives:
K =Ppe(Tp+273°C) + 0 p°PD2 (3)

Where K is a constant pertaining to the particular part. K can be determined from equation 3 by measuring Pp (at equilibrium)
for a known TA. Using this value of K the values of Pp and T J can be obtained by solving equatlons (1) and (2) iteratively for any
value of Ta. -

OPERATING DC ELECTRICAL CHARACTERISTICS (Voo =Vpp=5.0V +10%, Vg5 =0 Vdc, TA=0° to 70°C unless otherwise noted)

Characteristic Symbol | Min Max Unit
Output High Voltage (1| gag= — 400 pA) VoH 24 — Vv
Output Low Voltage (1| gad=2.1 mA) VoL - 0.4 \
Input High Volitage ViH | 20 Vce vV
Input Low Voitage All Inputs (Except Vpp) ViL -0 0.8 \
Input High Voltage Vpp (Normal Operating Mode) ViH Vee Vee Vv
Supply Current Measured at TA=0°C in Read Mode Operation (Vcc=4.51055V) ice - 100 mA
Input Low Current (Vj_=0) L - -10 A
input High Current {(V|4=5.26 V) (I7s1 - 10 pA
Hi-Z Output Leakage Current Low (Vqy1=0.4 V) lozL - -10 #A
Hi-Z Output Leakage Current High (Vo ,1=5.5 V) lozH — 10 A
Capacitance
Output (Vgyut=0) Cout - 12 pF
Input (Vin=0) Cin — 10 pF
Vpp Current lpp - 12 mA
Supply Current During Standby, Measured at TA=0°C (Vcc=4.51055V, EzV|y, G=Viy) |Iccise) - 25 mA

NOTES: 1. In normal read operation, if the Vpp pin is connected to V¢, then the total [cc current will be the sum of the total supply and the

Vpp current.
2. In all cases, Vce and VigH must be applied simultaneously with or prior to Vpp, V¢ and VigH must be switched off simul-
taneously with or after Vpp.
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READ MODE AC ELECTRICAL CHARACTERISTICS (Voe=5.0 Vde +10%, Vsg=0 Vdc, TA=0 to 70°C)

Characteristic Symbol Min Max Unit
Access Time (From Chip Enable) tELQv - 250 ns
Access Time (From Output Enable) tgLQvV - 100 ns
Address Hold Time (From Chip Enable) tEHAZ 0 - ns
Address Setup Time tAVEL 0 - ns
Disable Time {From Output Enable) - tGHQZ 0 80 ns
Disable Time {From Chip Enable) tEHQZ 10 80 ns
READ MODE TIMING DIAGRAM
Addresses y -
AO-A13 -————-—< Valid Address
te—— tEHAZ ——
Output
" N, 1/
@ W
TAVEL —4=€ {e—»-1GLQV {GHQZ
Chip
Enable /
(E)
[e——tg| Qv —— < »- tEHQZ
Outputs W >_ I
Qo-Q7 N
NOTES: 1. Voltage levels shown are Vo <0.4 V and Voi{=2.4 V unless otherwise specified.
2. Timing level measurement points are 0.8 V and 2.0 V unless otherwise specified.
3. G may be delayed up to tgp Qv-tgLQV after the falling edge of E without impact on tgj Qv-
PROGRAMMING OPERATION DC ELECTRICAL CHARACTERISTICS (Vo =5.0 Vde +10%, Vgg=0 Vde, Ta=26°C
unless otherwise noted)
Characteristic Symbol Min Typ Max Unit
Programming Voltage (Vpp Pin} Vpp 20 21 22 \
Input High Voltage For Data VIH 20 - Vee \
Input Low Voltage Vip -0.1 — 0.8 vV
Address, E, G, and W Sink Current (Vi =5.25 V/0.4 V) lieak — ~ 10 . A
Vpp Supply Current (Vpp=21+1V, W=V)y) IPP1 — - 10 mA
Vpp Programming Pulse Supply Current (Vpp=21+1V, W=V} Ipp2 — - 10 mA
Ve Supply Current Icc — - 116 mA
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PROGRAMMING OPERATION AC TIMING CHARACTERISTICS (Vcc=5.0 Vdc +10%, Vg5 =0 Vde, Vpp=21+1V, TA=25°C)

Characteristic Symbol Min Max Unit
Vpp Rise Time tPLPH 50 - . ns
Vpp Fali Time tPHPL 50 - ns
Vpp Setup Time tPHWL 2.0 - us
Vpp Hold Time WHPL 20 | - us
Address Setup Time TAVWL 2.0 - us
Address Hold Time tWHAX | 20 — s
Output Enable High to Program Pulse tGHWL 2.0 - §s
Output Enable Hold Time WHGL 2.0 - us
Chip Enable Setup Time TEHWL 2.0 — s
Output Disable to Hi-Z Output tGHQAX 01 | 100 ns
Data Setup Time tDVWL 2.0 — 1s
Data Hold Time ) ) " 1twHpx | 20 - us
Program Pulse Width twiwp)i| 1.0 10 ms
Output Enable to Valid Data ) 1GLDV - 200 ns

PROGRAMMING OPERATION TIMING DIAGRAM

<»~1pL PH <“>HtPHpL
/ ‘ — +21V
Vpp 4 \
1€~ tPHW ] MEtWHPL ™\
— M e o = e o = = = — 45V
|— tAvVWL —] tWHAX —i
— ViH
Address Y
— Vi
_ — ) — ViH
G
__/*—‘GHWL*h e WHGL — VL
EHWL ] GLDV
JUOw— — VIH
E
— ViL
WIWLI
— / g — ViH
W
l»4-tGHQX — Vi
e— DYWL — l€—twHDX —>
r
DQO-DQ7 } Data In %itf x
. 3
. le
<

Program Verify .—)‘
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ERASE OPERATION DC ELECTRICAL CHARACTERISTICS (VoG=5.0 Vdc +10%,Vss=0 Vdc, Vpp=2141 Vdc, Ta=25°C

unless otherwise noted) .

Characteristic Symbol |  Min Typ Max Unit
Input Current for Any Input @ Vin lleak — - 10 HA
Vce Supply Current (Outputs Open, W=V, ) Icc - — 115 mA
Vpp. Supply Current (W= V) ) " lpp - 5 10 mA
input Low Level ViL ~0.1 -~ 08" Vv
fnput High Level Vin 2.0 = Vee \
Input Mode Select High VIHH 12 15 19 \
ERASE OPERATION AC TIMING CHARACTERISTICS (Vce=5.0 Vde +10%, Vgg =0 Vdc, Vpp=21+1 Vde, Ta=25°C)

: Characteristic Symbol Min Typ Max Unit:
Vpp Rise Time tPLPH 50 - - ns
Vpp Fall Time tpypL | 50 - - ns
Vpp Setup Time tPHWL 2.0 -~ -~ 4
Vpp Hoid Time WHPL 2.0 - - #S
Address Delay Time BWHAV 2.0 — - us
Output Enable Setup Time tGHHWL| 2.0 - — us
Output Enable Hold Time tWHGH 20 - — us
Chip Enable Setup Time tEHWL 20 - - IS
Erase Pulse Width wiwL2] 10 10 100 ms
Output Enable to Invalid Data tGLDV ~ - 200 ns

ERASE OPERATION TIMING DIAGRAM
tPLPH €»—tPHPL
y X — +21V
\
Vep
\
— [ € PHWL [CIWHPL A e o o on o o om o e = — 45V
n tWHAvV
- — VIH
Address ) . Valid
— ViL
— ViHH
G —J( h — VIH
N — ViL
[ € tGHHW — ] « > tWHGH
. __\t——tEHWL-> > 1GLDV = ViH
! — ViL
¢ — Vi
— WiwL)2

W WIWL) {

— ViL
DQO-DQ7 X Data Out
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ERASE-OF-REPLACE OPERATION AC TIMING CHARACTERISTICS (VcC=5.0 Vde +10%, Vgg=0 Vde, Vpp=21+1 Vde,

Ta=25°C)

) Characteristic Symbot Min Typ - Max Unit
‘Vpp Risé Time . . t(p) 50 -~ - ns
Vpp Fall Time ] t(P) 50 = — ns
Vpp Setup Time PHWL 20 . - - kS
Vpp Hold Time ) tWLPL 2.0 - - ps
Output Enable Setup Time : IGHWHH{ 20 - - #s
Output Enable Hold Time tWHGL 2.0 - - us
Chip Enable Setup Time tEHWHH| 2.0 - - us
Chip Enable Hold Time YWHEL 20 — — us
Erase-of-Replace Pulse Width twiwHH)| 10 - - ms

ERASE-OF-REPLACE OPERATION TIMING DIAGRAM
%(P) < t(P)
— +21V
Vpp N
PHWL—] ) -t PL 3 \ )
R o e o om wom e o W — +5V
— VIH
Address Don’t Care
- ViL
. . - “ v
s _/ | \ ,
- Vi
P 1GHWHH—— fEe—IWHGL—™
: — - "= ViH
e f N
—-/ — ViL
——tEHWHH ——»] le—twHEL —»
— ViHH

« —\ . .

/ S — Vi
WIWHH—
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REPLACE OPERATION AC TIMING CHARACTERISTICS (Voe=5.0 Vde +10%, Vgs=0Vdc, Vpp=21+1Vde, Ta=25°C]

Characteristic . Symbol Min Typ Max Unit
Vpp Setup Time tPHWL 2.0 — - us .
Address Setup Time TAVWL 20 - - s
Address Hold Time twWHAX | . 2.0 - - s
Output Enable Setup Time tGHWL 2.0 - - us
Chip Enable Setup Time teHHWL| 20 - - s
Chip Enable Hold Time tWHEH 2.0 - - “S
Replace Pulse Width twiwL)3 50 100 - ms
REPLACE OPERATION TIMING DIAGRAM
) — +21V
Vep
tPHWL—
— +5V
"—1AVWL—P €= twHAX
— ViH
Address xl AB-A13 Valid Valid
) — Vi
— ViH
5_/
— ViL
k——-tGHWL——’") f— tWHEL —
~ — VIHH
E h — VIH
— V
tEHHWL ———] I
W(WHH)
— ViH
W
- ViL
DQO-DQ7 Hi-Z Data In
i—# Replace Program
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FUNCTIONAL DESCRIPTION

INTRODUCTION

The MCM®6836( )16 Combination ROM/EEPROM
{CREEM) is a 128K bit memory device containing 2K bytes of
EEPROM and 14K bytes of mask programmed ROM. The
EEPROM is located in the lower 2K byte section of memory,
at addresses $0000 to $07FF, and the mask ROM is located in
the upper 14K byte section of memory at addresses $0800 to
$3FFF. The MCMB836R16 contains an additional 256 bytes
of spare memory. This redundant memory allows for the
replacement of a 256 byte block of memory in either mask
ROM or EEPROM. The MCMB6836E16, without redundancy,
is also available. The MCM6836( )16 is contained in a stand-
ard 28-pin dual in-line package. )

The MCM6836( 116 incorporates several operating modes
which make the device easy to use and test. These modes
which are illustrated in Figure 3 include: Read, Standby, Pro-
gram, Erase, Verify, Replace, and Erase-Of-Replace (Replace
and Erase-Of-Replace modes are used in the MCM6836R16
only). The pin voltages {(signals) required for each mode are
also illustrated in Figure 3 and a functional description of
each operating mode is provided below. The read and stand-
by modes allow the device to be used as a conventional
ROM, the program mode allows programming of individual
bytes in the EEPROM, and the erase mode allows the entire
EEPROM contents to be erased to the logic high state in ap-
proximately 10 milliseconds.

In the MCMB836R 16, the replace mode allows substitution
of any 256-byte page in the mask ROM or EEPROM memory
space with an erased page of EEPROM which can then be
programmed. The substitution is performed as a single block
of memory, and on-chip logic determines if mask ROM or
EEPROM has been replaced. If EEPROM has been replaced,
the redundant memory and the memory it has replaced are
erased when the standard EEPROM is erased. If the substitu-
tion is for mask ROM, the spare memory is erased only by
the erase replace mode which has unigue control functions.
This allows the spare memory to contain the same
characteristics as the normal memory for which it is
substituted.

OPERATING MODES

The MCMB6836E16/MCM6836R16 (CREEM) incorporates
five common operating modes, plus two more modes for the
MCM6836R16, which make the device easy to use and test.
The foliowing paragraphs provide a detailed discussion of

each of these modes. In addition, Figure 3 provides a chart il-
lustrating how the various pins are affected during each of
the operating modes.

NOTE
It is possible to erase spare EEPROM even if it is used
as ROM {or isn’t being used) when the following er-
roneous pin connections are made: E and G=ViHH,
Vpp=Vpp, and W=V||.

Read Mode — this mode allows the MCM6836( )16 to be
used like any conventional mask ROM. In order to read the
device in this mode, E and G must be held low {V|L), Vpp is
connected to V¢, and a valid address accessed for data
output. The W pin can be in either state (don’t care). Some
characteristics of the read mode are:
1. Data is available 250 nanoseconds after valid addresses
or after the falling edge of E.

2. Data is valid_100 nanoseconds after the trailing edge of
G provided E and stable addresses have been present
for 150 nanoseconds or more.

3. Current is less than 100 milliamperes at 0°C.

Standby Mode — In this mode the MCM6836( 116 is
disabled. In order to enter this mode, E and G must be at a
logic high level (ViH), and Vpp must be connected to V(.
The W and address line can be at any state (“'don’t care’’)
and the data bus will be in the high-impedance state. (Hi-Z).
Some characteristics of the standby mode are:

1. Data outputs are high impedance.

2. Current is reduced 75% to less than 256 milliamperes at
0°C.

Program Mode — In this mode, individual bytes {memory
locations) in the EEPROM may be programmed in approxi-
mately 10 milliseconds. (A-memory location must be erased
to the all ones state before it can be programmed.) In order
to enter this mode and program the EEPROM, Emustbeata
logic fow (V|}, G at a logic high (V{H), and Vpp must be
held at +21 Vdc. A 10 millisecond negative-going pulse on
W will then allow the input data to be programmed into the
addresses accessed in the EEPROM. Some characteristics of
the program mode are:

1. Although only zeros are programmed into the device,

both ones and zeros can be present in the data word.

2. Requires +21 Vdc programming voltage supply.

FIGURE 3 — OPERATING MODES AND CONTROL VOLTAGES

E G Vpp W Address Data
Read N ViL Vee X Valid Dout
Standby ViH VIH Vee X X Hi-Z
Program ViL ViH Vpp \__/ViH Valid ] Din
Erase ViL VIHH Vpp \__/ ViH X Hi-Z
Verify ViL Vi Vpp ViH Valid Dout
Replace? VIHH ViH Vpp ./ Vi Valid Hi-Z
Erase-of-Replacef VIH ViK Vpp ./—_\.VIHH X Hi-Z

# Indicates used in MCM6836R only.

NOTE: Itis possible to erase spare EPROM even if it is used as ROM (or isn't being used} when the following erroneous pin connections are

made: E and G=V|HH, Vpp=Vpp, and W=V|_.
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Erase Mode — This mode allows the contents of the
EEPROM:to. be erased to all ones. in order to enter this mode
and erase the EEPROM, E must be held low (V)|), G must be
held at V|HH, and Vpp must be held at +21 Vdc. A 10 milli-
second negative-going pulse on W will then erase the
EEPROM to the all ones state. Address lines can be in any
state and the data bus will be in the high-impedance state
(Hi-Z). Some characteristics of the erase mode are:

1. Bulk erase returns the entire EEPROM array to all ones.

2. A +21 Vdc programming voltage supply is required.

Verify Mode — in this mode the contents of the EEPROM
can be verified as all ones after erasure and the contents of
the data byte can be verified after programming. In order to
enter this mode and verify EEPROM and/or data byte con-
tents, Eand G must be held at V|, and Vpp must be held at
+21 Vdc. The W line must be held high (V) and a-valid ad-
dress must be applied to the address lines accessing the
EEPROM locations (to obtain data output). Some
characteristics of the verify mode are: )

1. Allows quick verification of the data byte which was

written during the previous cycle.

2. Verification may be performed after each program or

erase cycle.

3. Verification is accomplished by performing a read cycle

with Vpp at +21 Vdc and W held at ViH.

Replace Mode (MCM6836R 16 only) — The replace mode
allows for substitution of any 256 byte page in the mask
ROM or EEPROM memory with an erased page of EEPROM
which can then be programmed. The substitution is per-
formed as a single block of memory and on-chip logic deter-
mines if mask ROM or EEPROM is to be replaced. If
EEPROM is replaced, the redundant memory and the
memory it has replaced is erased when the standard
EEPROM is erased. If the substitution is for mask ROM, the
spare memory can be erased only in the erase-of-replace
mode, which has unique control functions. Thus, the spare
memory assumes the same characteristics as the normal
memory for which it was substituted. ’

To replace a block of memory, E must be heid at Vi, G
must be held at V|, and Vpp must be held at +21 Vdc.
Then, a 100 millisecond negative-going pulse on W will
substitute the spare memory when the beginning address of
the section of memory to be replaced is set on address lines
A8-A13. :

The replace operation programs special EEPROM devices
which: (1) program replacement addresses into a spare row
decoder, (2) determine if the address space is in mask ROM
or EEPROM, (3) enable the spare memory, and {4} prevent
"“overprogramming’’ the replacement address. Data is then
programmed into the spare memory by using the program
mode. If this section of memory is addressed during the read
or program mode, a signal is generated that disables all nor-
mal row decoders.

Some characteristics of the replace mode are:

1. Substitutes 256 bytes of spare EEPROM for 266 bytes
of either mask ROM or EEPROM.

2. Performed as a single block of memory.

3. On-chip logic determines if mask ROM or EEPROMisto

be replaced.

4. When in the replace mode, special EEPROM devices are
programmed which:

720

A. Program replacement addresses into a spare row
decoder, '

B. Determine if the address space is in mask ROM or
EEPROM,

C. Enable the spare memory, and

D. Prevent ""overprogramming’’
address.

Data is then programmed into spare memory using the
program mode.

the replacement

Erase-Of-Replace Mode (MCM®6836R16 only) — This
mode is used, when spare memory (redundancy) is being
used, to erase the replace mask ROM. To erase the spare
memory to all ones, E and G must be held at V|, and Vpp
must be held at +21 Vdc. Then, a 10 millisecond positive-
going (to V|HH) pulse on W will erase the spare memory to
the all ones state. This mode also erases the programmed ad-
dress to the redundancy EEPROM. During the erase-of-
replace mode, the address lines can be at any state and the
data bus is in the high-impedance state. Some character-
istics of the erase-of-replace mode are:

1. Returns the device to its original condition by erasing
the replace circuitry, spare decoder, and spare memory.
Needed only for a device which contains redundancy as
a user option.

. False erasure of redundancy memory is unlikely due to
unique control function (W pulse).

N

w

NOTE

The erase-of-replace mode need only be used if
spare memory is being used to replace a section
of mask ROM. This operation erases the replace-
ment circuitry, spare decoder, and spare memory
after -which the device is returned to its original
condition.

FUNCTIONAL PIN DESCRIPTION

Vpp

This pin is used as the +21 Vdc input voltage during
EEPROM programming and erasing operations. It is con-
nected to Vg in the normal operating read and standby
modes. Vpp should not, in any case, be applied before the
device has been powered by V¢ or after Ve has been
removed from the device.

WRITE (W)

The active low state (Vi) of this input pin is used to pro-
gram and erase the EEPROM. It is also used as a mode select
pin for the erase-of-replace mode when V|HH is applied to its
input. In the normal read and standby operating modes, this
pinis a “don’t care’’.

CHIP ENABLE (E)

The active low state (V[ ) of this input pin is used as a chip
select signal for the read, program, erase, and verify
operating modes. It is also used as a mode select input signal
for the replace mode when V|HH is applied. it is used as a
mode select signal for the standby and erase-of-replace
modes when V|4 is applied.



MCM6836E16E ® MCM6836R16

OUTPUT ENABLE (G)

The active low state (V)|) of this input pin is used in con-
junction with E to enable the output buffer of this device. Itis
also used as a mode select signal for the erase mode when
VIHH is applied.

DATA BUS (DQ0-DQ7)

These eight pins provide a bidirectional data link to the
system bus.

7-21

ADDRESS INPUTS (A0-A13)

These 14 address inputs allow any of the 14K bytes of
mask ROM and 2K bytes of EEPROM to be uniquely selected
in the read mode. Addresses $0000 to $07FF are designated
as EEPROM, and addresses $0800 to $3FFF are designated
as the mask programmable ROM. These address inputs are
also used to select an address byte for programming, verify-
ing, and replacing.
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@ MOTOROLA MCM93415

1024-BIT RANDOM ACCESS MEMORY

The MCM93415 is a 1024-bit Read/Write RAM organized 1024 TTL
words by 1 bit. 1024 X 1 BIT
The MCM93415 is designed for buffer control storage and high RANDOM ACCESS MEMORY

performance main memory applications, and has a typical access
time of 35 ns. '

The MCM93415 has full ‘decoding on-chip, separate' data
input and data output lines, and an active low chip select. The
device is fully compatible with standard DTL and TTL logic
families and features an uncommitted collector output for ease PIN ASSIGNMENT
of memory expansion. ’

® Uncommitted Collector Qutput
® TTL Inputs and Output . ~
. 14 TS Vec o 1e
Y .
Non-Inverting Data Qutput 20940 o 5 15
® High Speed — LY== PY] WE 14
Access Time — 35 ns ]’ypical 4 A2 A9 13
Chip Select — 15 ns Typical . 5 C A3 A8 12
® Power Dissipation Decreases with Increasing Temperature 6 CJA4 A7 D11
Power Dissipation 0.6 mW/Bit Typical 7 £9 Dout A8 {310
® Organized 1024 Words X 1 Bit 8 Gnd ASE3 ©
Pin Designation
cs Chip Select
AO—A9  Address inputs
BLOCK DIAGRAM : ' WE Write Enable
Din Data Input
[ ’ Dout Data Output
Sense Amp 7
and Dout
Write Drivers
Word o 32X32 L
Drivers Array 4
. o<)—c WE
L
<]——a c8
15
<}—° Din
1 0f 32 1 0f 32,
Decoder Decoder

ol [Fep Bl deszinae

AD A1 A2A3 A4 A5 ABATA8 A9




MCM93415

FUNCTIONAL DESCRIPTION

The MCM93415 is a fully decoded 1024-bit Random Access
Memory organized 1024 words by one bit. Bit selection is
achieved by means of a 10-bit address, A0 to A9.

The Chip Select input provides for memory array expansion.
For large memories, the fast chip select access time permits the
decoding of Chip Select (CS) from the address without affecting
systern performance.

The read and write operations are controlled by the state of
the active low Write Enable (WE, Pin 14). With WE held low and
the chip selected, the data at Dj, is written into the addressed
location. To read, WE is held high and the chip selected. Data in

the specified ‘location is presented at Dyt and is non-inverted.

Uncommitted collector outputs are provided to allow wired-
OR applications. In any application an external pull-up resistor of
R value must be used to provide a high at the output when it is
off. Any Ry value within the range specified below may be used.

ABSOLUTE MAXIMUM RATINGS (Note 1}

VeciMin) <R < Vee(Mink-VoR
oL - FO(1.6) n(lcex) + FO(0.04}
R isin k&

n = number of wired-OR outputs tied together

FO = number of TTL Unit Loads (UL) driven

IcEX = Memory OQutput Leakage Current

VoH = Required Output High Level at Output Node
lgL = Output Low Current .

The minimum Ry value is limited by output current sinking
ability. The maximum R.L value is determined by the output and
input leakage current which must be supplied to hold the output
at VoH. One Uhit Load = 40 uA High/1.6 mA Low.

TRUTH TABLE

Storage Temperature Inputs Output
Ceramic Package (D and F Suffix) -55°C to +165°C Open
Plastic Package (P Suffix) -55°C to +125°C cs WE Din Collector Mode
Operating Junction Temperature, T H X X H Not Selected
Ceramic Package {D and F Suffix} <165°C L L L H Write 0"
] P ) o,
PI:stu;Package (P Suffix) - <v1 25 C70 v L L H H Write 1"
i i i -0. +7.
V¢ Pin Potential to Ground Pin 0.5V to L H X Dout Read
Input Voltage (dc) -0.5Vto+55V
Voltage Applied to Outputs (Output High)  -0.5V to +5.5 V H = High Voltage Level
L = Low Voltage Level
Output Current (dc) (Output Low) +20 mA X = Don't Care (High or Low)
Input Current (dc) -12 mA to +5.0 mA .
NOTE 1: Device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
GUARANTEED OPERATING RANGES (Note 2)
Supply Voltage (Ve
Part Number Min Nom Max Ambient Temperature (T 5}
MCM93415DC, PC 475V [ 50V | 625V 0°C to +75°C
MCM93415FM, DM 450V | 50V | 550V -55°C to +125°C
DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage arnd temperature range unless otherwise noted)
Limits
Symbol Characteristic Min Max Unit . Conditions
VoL Output Low Voltage 0.45 Vdc Ve = Min, lg =16 mA
VIH Input High Voltage 2.1 Vdc Guaranteed Input High Voltage for All Inputs
ViL Input Low Voltage 0.8 Vdc ‘Guaranteed Input Low Voltage for All Inputs
h Input Low Current -400 HAdc Vee = Max, Vip =04V
K Input High Current 40 uAdc Vee = Max, Vip =45V
1.0 mAdc Ve = Max, Vip =56.26 V
IcEX Output Leakage Current 100 uAdc Vee = Max, Vot =4.5V
Veb Input Diode Clamp Voltage -15 Vdc Veg = Max, |y =-10 mA
lcc Power Supply Current 130 mAdc Ta = Max
155 | mAdc | Ta=0°C Vee =Max,
_ A All Inputs Grounded
170 mAdc TA = Min




MCM93415

AC OPERATING CONDITIONS AND CHARACTERISTICS
{Full operating voltage and temperature unless otherwise noted)

AC TEST LOAD AND WAVEFORM

Loading Condition Input Puises

Vee All Input Pulses

300 2
DOU!
MCM93415 o006 ¢ 30 pF
Capacitance
(Including
— Scope and Jig)
MCM93415DC,PC | MCM933415DM, FM
Symbol Characteristic {Notes 2, 3) Min Max Min Max Unit Conditions
READ MODE DELAY TIMES ns
TACS Chip Select Time 35 45 See Test Circuit
tRCS Chip Select Recovery Time 35 50 and Waveforms
tAA Address Access Time a5 60
WRITE MODE DELAY TIMES ns
tws Write Disable Time 35 45 See Test Circuit
tWR Write Recovery Time 40 50 and Waveforms
INPUT TIMING REQUIREMENTS ns
w Write Pulse Width (to guarantee write) 30 40 See Test Circuit
wspD Data Setup Time Prior to Write 5 5 and Waveforms
TWHD Data Hold Time After Write 5 5
WsA Address Setup Tirne (at tyy = Min) 10 15
WHA Address Hold Time 10 10
twscs Chip Setect Setup Time 5 5
tWHCS Chip Select Hold Time 5 5

NOTE 2: DC and AC specificationslimits guaranteed with 500 linear feet per minute btown air. Contact your Motorola Sales Representative
if extended temperature or modified operating conditions are desired

NOTE 3: The AC limits are guaranteed to be the worst case bit in the memory.

READ OPERATION TIMING DIAGRAM

Propagation Delay from Chip Select Propagation Delay from Address inputs
cs
Chip Select
A0-A9
Address Inputs /I
I
Dout

Dout
Data Output

|
|
|
|
Data Cutput 1
|
|
|

(All Time Measurements Referenced to 1.5 V)
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WRITE CYCLE TIMING

. |
cs
Chip Select

A0—A9
Address Inputs

!

|

t

|

|

i ! !
Din I T | ! |
Data Input | ! | I

n - +

! |

!

i

|

!

I

|
1
WE 7 7 b tyy —— |
Write Enable : ; \"\_—/LL__TW”HWA['E:
1 tws Dol e——tyros—=
Dout Fe—tyys A= ! |
Data Output f+———tyyscs——! | : |
1
I I ! !
1 1 ! |
tws —fe—]f fe——=+twr

{All Time Measurements Referenced to 1.5 V)

0 4A {Junction to Ambient)
Package Blown Stilt 0 yc (Junction to Case)
D Suffix 50°C/w 85°C/w 15°9C/wW
F Suffix 55°C/W 90°C/w 15°C/W
P Suffix 65°C/wW 100°C/W 25°C/W




@ MOTOROLA

1024-BIT RANDOM ACCESS MEMORY

The MCM93422/MCM93L422 are 1024-bit Read/Write RAMs,
organized 256 words by 4 bits, designed for high performance main
memory and control storage applications. ’

They have full decoding on-chip, separate data input and data
outputlines, an active low-output enable, write enabie, and two chip
selects, one active high, one active low. These memories are fully
compatible with standard TTL logic families. A three-state output is
provided to drive bus-organized systems and/or highly capacitive
loads.
® Three-State Outputs
® TTL inputs and Outputs
® Non-Inverting Data Qutputs
® High Speed —

Access Time — 30 ns Typical
Chip Select — 15 ns Typical

® Power Dissipation — 0.26 mW/Bit Typical
@ Standard 22-Pin, 400 Mil Wide Package
® Power Dissipation Decreases with Increasing Temperature
® Organized 256 Words x 4 Bits
® Two Chip Select Lines for Memory Expansion
BLOCK DIAGRAM 18 ~
01020304 OE
17
TWT‘ 2T14 16 cs2
) 19
D1 O_T (&3)
D2 0o 152 SensedAmp
an 20
03 13| Write Drivers — WE
D4 O]
15
Word | gl 32x32
Drivers Array
Vee = Pin 22
L Gnd = Pin 8
1.0f-32 1-0f-8
Decoder Decoder

3 J4]5][6]7 2‘l12

A3 A4 A5 A6 A7 A0 A1 A2

MCM93422
MCM93L422

TTL
256 x 4-BIT
RANDOM ACCESS MEMORY

MCM93422 — THREE-STATE
MCM93L422 — THREE-STATE

PIN ASSIGNMENT

./
13 A1 Vee =22
2 A2 AD o 21
3 A3 WE = 20
4ac A4 CEI =19
5C A5 OEF 18
6 A6 cs2 17
7c3 A7 04 16
8 3 Gnd DAEW
Y=} ok} ==RL
10 =4 O1 D3 213
114 D2 02 12

Pin Description
€51, c82 Chip Selects

AQ0-A7 Address Inputs
TE Output Enable
WE Write Enable
D1-D4 Data Inputs

01-04 Data Outputs

TTL RAM




TTL RAM

MCM93422/MCM93L422

FUNCTIONAL DESCRIPTION

The MCM93422/MCM93L422 are fully decoded

1024-bit random access memories organized 256 words
by 4 bits. Word selections are achieved by means of an
8-bit address, AO-A7.’
* The Chip Select(CST and CS2)inputs provide for mem-
ory array expansion. For large memories, the fast chip
select time permits the decoding of chip select from the
address without increasing address access time.

The read and write operations are controlled by the
state of the active low Write Enable (WE Pin 20). With
WE and CS1 held low and the CS2 held high, the data at
Dn is written into the addressed location. To read, WE
and CS2 are held high and CST is held low. Data in the
specified location is presented at the output (O1-04) and
is non-inverted.

The three-state outputs of the MCM93422/
MCM93L422 provide drive capability for higher speeds
with capacitive load systems. The third state (high imped-
ance) allows bus-organized systems where multiple out-
puts are connected to a common bus.

During writing, the output is held in a high-impedance
state.

GUARANTEED OPERATING RANGES

ABSOLUTE MAXIMUM RATINGS (Note 1)

Storage Temperature

Ceramic Package (D Suffix) -65°C to +150°C

Plastic Package (P Suffix) ~55°C to +125°C
Operating Junction Temperature, T,

Ceramic Package (D Suffix) <165°C

Plastic Package (P Suffix} <125°C
V¢ Pin Potential to Ground Pin -0.5Vto+7.0V
Input Voltage (dc) -05Vto+6.5V
Voltage Applied to Outputs (Output High) -0.5Vto+5.5V
QOutput Current (dc) (Output Low) +20 mA
Input Current {dc) -12 mAto +5.0 mA

NOTE 1: Device damage may occur if ABSOLUTE MAXIMUM
RATINGS are exceeded.

Supply Voltage (Voo
Min Nom | " Max

Part Numb

Ambient Temperature (Tp)

MCM93422DC, PC

McMme3L4220C, pc | 478V SOV 1525V

0°C to +75°C

DC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature range)

Symbol Characteristic MinLinnitsMax Units Conditions
VoL Output Low Voltage — 0.45 Vdc Vce = Min, lgL = 8.0 mA
ViH Input High Voltage 2.1 - Vdc Guaranteed Input High Voltage for all Inputs
ViL Input Low Voltage — 0.8 Vdc Guaranteed Input Low Voltage for all inputs
T8 Input Low Current — -300 pAde | Voo = Max, Viph = 0.4V
| Input High Curren = | 1o | made | Vec- vax vi- 525V
loff | Output Current (High 2) - 50| wade \\;gg v xg:: 2y
los Output Current Short Circuit to Ground — -70 mAdc | Vg = Max (Note 2)
VOH Output High Volitage 2.4 — Vvdc Vee = Min, lgy = -56.2 mA
ViK Input Diode Clamp Voltage — -1.5 Vdce Vce = Max, ljp =-10 mA

MCM93422 — 130 mAdc TAf Mfax
lcc Power Supply Current — 17555 mAde TA: Min Vec = Max.

MCM93L422 — mAdc | Ta= M?x All Inputs Grounded

— 80 mAdc | Ta = Min




MCM93422/MCM93L422

TRUTH TABLE

Inputs Output
OE [ C81]Cs2| WE [D1-D4 | 01-04 Mode
X H X X X High Z Not Selected
X X L X X High Z Not Selected
X L H L L High Z Write “0"'
X L H L H High 2 Write 1"
H X X X X High Z Output Disabled
BN R X 01-04 Read

H = High Voltage Level
L= Low Voltage Level
X = Don’t Care (High or Low)

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range)
AC TEST LOAD AND WAVEFORMS
Loading Conditions input Pulses
All Input Pulses

Vee

300 0

550 .
Dout$ ) 30 pF D.UT. Doyt % 950 = 30 pF
)

(Capacitance
Load A Includes Load B
Scope and Test Fixture)

Symbol Characteristic (Notes 2, 3, 4, 5) MCM93422DC,PC | MCM93L422DC.PC Units Conditions
Min Max Min Max

READ MODE DELAY TIMES ns
tACS Chip Select Time — 30 — 35 See Test Circuit
tZRCS Chip Select to High Z - 30 —. 35 and Waveforms
tAOS Output Enable Time — 30 — 35
TzROS Output Enable to High Z — 30 — 35
tAA Address Access Time — 45 — 60
WRITE MODE { DELAY TIMES ns See Test Circuit
tZWS Write Disable to High Z — 35 — 40 and Waveform
tWR Write Recovery Time — 40 — 45

INPUT TIMING REQUIREMENTS X ns
tw Write Pulse Width (to guarantee write) 30 — 45 — See Test Circuit
tWsD Date Setup Time Prior to Write 5.0 — 5.0 - and Waveforms
YWHD Data Hold Time After Write 5.0 — 5.0 —
WSA Address Setup Time (at tyy = Min) E 10 — 10 —
tWHA Address Hold Time 5.0 - 50 —
tWscs Chip Select Setup Time 5.0 — 5.0 -
tWHCS Chip Select Hold Time 5.0 — 5.0 —

NOTE 2: Output short circuit conditions must not exceed 1 second duration.
3: The maximum address access time is guaranteed to be the worst-case bit in the memory.
4: Load A used to measure transitions between logic levels and from High Z state to logic Low state.
Load B used to measure transitions between High Z:state to logic High state.
Load C used to measure transitions from either logic High or Low state to High Z state.
. All time measurements are referenced to +1.5 Vdc except transitions into the High Z state where outputs are referenced to a
delta of 0.5 Vdc from the logic leve! using Load C.

o

89
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MCM93422/MCM93L422

3-State

READ OPERATION TIMING DIAGRAM
_(All Time Measurements Referenced to 1.5 V)

Propagation Delay from Chip Select - ) Propagation Delay from Address Inputs
Ccs2
& A0—A7
Chip Select Address Inputs
. I
01-04

Data Output HighZ

A
(L)%a-%u taCs

Data Output High2Z

Data Output

Load B }

- tAA ——

}— 01-04" ; ){(

Propagation Delay from Output Enable

e
Qutput Enable -—-4‘_——
01-04 —— e ——

Data Output ~ HighZ
3-State Load A

01-04 A0S =
Data Output  High2Z fz

LoadB = @ —=—=— — =

WRITE CYCLE TIMING

Ef(p Selec!‘ \ | /

AO—A7
Address

D1-D4
Data Input

WE
Write Enable

High 2

01-04 Load A
Data Output — tWR fe—

LoadB . wighz - %

(Al above measurements reference to 1.5 V.
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WRITEENABLETO HIGH Z DELAY

5V

WE
Write Enable
Data 7500 : 1.5V
Output
01-04 'ZWS —=| e ———
Data Output «g» | v HighZ
DUT. 450 () 7 30 pF (1)” l':e“:‘ — osv |
“ ev
01-04 — 05V
A Data Output w ____HighZ
LoadC
Propagation Delay from Chip Select to High Z Propagation Delay from Output Enable to High Z
Ccs2 _
Chip Select Ot
— 15V Output Enable 1.6V
cs1
4 S
Chip Select 15V 01-04 ZROS = _ )
o . High
=i tzRCS Data Output 0" Level | 05V 9
01-04 p—————
Data Output 0" Level - 05V High Z 01-04 05V
— Data Output "\ ____HighZ

01-04 o5V H 2
Data Output N igh

(All tzxxx parameters are measured at a delta of 0.5 V from the logic leve!l and using Load C.)

6 A (Junction to Ambient)

64¢ (Junction 1o Case)

Blown* Still
D Suffix 50°C/W 85°C/W 16°C/W
P Suffix 60°C/W 85°C/W 16°C/W

*500 linear ft. per minute blown air

8-11
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1024-BIT RANDOM ACCESS MEMORY

The MCM93425 is a 1024-bit Read/Write RAM, organized 1024

words by 1 bit. TTL

The MCM93425 is designed for high performance main memory 1024 X 1 BIT
and control storage applications and has a typical address time of RANDOM ACCESS MEMORY
35 ns. :

The MCM93425 has full decoding on-chip, separate data input
and data output lines, and an active low-chip select and write enable.
The device is fully compatible with standard DTL and TTL logic

families. A three-state output is provided to drive bus-organized
systems and/or highly capacitive loads.

PIN ASSIGNMENT
® Three-State Output

® TTL Inputs and Qutput

—
® Non-Inverting Data Output 1= s Ve 16
. . 15

® High Speed — 2640 Din (2
. X 3 Al WE D14
Access Time — 35 ns Typical PR Ao F13
Chip Select — 15 ns Typical 5 A3 A8 12
® Power Dissipation — 0.5 mW/Bit Typical 6 A4 A7 ',Zlﬂ
T A . 7 [5) A6 310

® Power Dissipation Decreases With Increasing Temperature £ Pout

8] Gnd AS FQ

Pin Description

cs Chip Select
- 1
BLOCK DIAGRAM A0-A9 Address Inputs
WE Write Enable
Din Data Input
Dout Data Output
Sense Amp
and Dout

Write Drivers

W-ord . 32X 32
Drivers Array 14
' %—o WE
1
J\]—o cs
15
Din
1of 32 10f32
Decoder Decoder

[l L lele o ol T e

A0 A1 A2 A3 A4 A5 A6 A7 AB A9

NOTE: Logic driving sense amp/write drivers depicts
negative-only write used on C4m.
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FUNCTIONAL DESCRIPTION
The MCMS93425 is a fully decoded 1024-bit Random Access tow, the data at Dj, is written into the addressed location. To
Memory organized 1024 words by one bit. Word selection is read, WE is held high and CS held low. Data in the specified
achieved by means of a 10-bit address, AQ—A9. location is presented at Dg,¢ and is non-inverted.
The Chip Select (CS) input provides for memory array expan- The three-state output provides drive capability for higher
sion. For large memories, the fast chip select time permits the speeds with capacitive load systems. The third state (high
decoding of chip select from the address without increasing impedance) allows bus organized systems where multiple outputs
address access time. are connected to a common bus.
The read.and write operations are controlled by the state of During writing, the output is held in the high-impedance state.

the active low Write Enable (WE, Pin 14). With WE and CS held

ABSOLUTE MAXIMUM RATINGS (Note 1) TRUTH TABLE
Storage Temperature Inputs Qutput
Ceramic Package (D and F Suffix) -55°C to +165°C cs WE Din Dout Mode
Plastic Package (P Suffix) -55°C to +125°C H X X - High Z Not Selected
Operating Junction Temperature, T j L L L High Z Write “0""
Ceramic Package (D and F Suffix) < 165°C ) e
Plastic Package {P_Suffix) <125°C L - H High 2 Write 1
Ve Pin Potential to Ground Pin -05V to+7.0V - H X Dout Read
Input Voltage {dc) -05Vto+55V
Voltage Applied to Outputs (Output High) -05Vto+55V H = High Voltage Level
L = Low Voltage Level
Output Current {dc) (Output L +20 mA
P u < put Low} m X = Don’t Care (High or Low)
fnput Current (dc) -12 mA to +5.0 mA

NOTE 1: Device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.

GUARANTEED OPERATING RANGES (Notes 2 and 3)

Supply Voltage (Vo)
Part Number Min Nom Max Ambient Temperature (T 5)
MCM93425DC, PC 4.75V 50V 5.26V 0°C to +75°C
MCMQ3425FM, DM 450V | 50V | 550V -559C to +125°C

DC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature range unless otherwise noted)

Limits
Symbol Characteristic Min Max Units Conditions
VoL Output Low Voltage 045 Vdc Vee = Min, g =16 mA
VIH Input High Voltage 2.1 Vdc Guaranteed Input High Voltage for all Inputs
ViL Input Low Voltage 0.8 Vdc Guaranteed Input Low Voltage for all Inputs
L Input Low Current -400 uAdc Vee = Max, Vip =04V
N Input High Current 40 uAdc Ve = Max, Vip =45V
1.0 mAdc Ve = Max, Vi, =5.25 V
loff Output Current (High 2) 50 uAdc Vog = Max, Voyt =24V
: -50 Vee = Max, Vgout =05V
los Output Current Short Circuit to Ground -100 mAdc Ve = Max :
VoH Qutput High Voltage MCM93425DC, PC 2.4 Vdc IoH =-10.3.mA, Ve =50V £5%
MCM93425FM, DM 2.4 Vde loH =-5.2mA '
Veb Input Diode Clamp Voltage -1.5 Vdc Vee = Max, lijp =-10 mA
|QC Power Supply Current 130 mAdc TA = M:x Vg = Max,
195 mAde TaZ0%€ All Inputs Grounded
170 mAdc Ta = Min
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AC OPERATING CONDITIONS AND CHARACTERISTICS

(Full operating voltage and temperature unless otherwise noted)

AC TEST LOAD AND WAVEFORMS

Loading Conditions Input Pulses

All Input Pulses

Vee

e

Pd
23000
b

MCM93425 |Doyue 800 2R 300F  |MCM93425 |0, S 1 k) 2 30 oF

Load A Load B8
MCM93425DC, PC [MCM93425DM, FM
Symbol Characteristic (Notes 2, 4) Min Max Min Max Units Conditions
READ MODE DELAY TIMES ns
tACS Chip Select Time 35 45 See Test Circuit
tZRCS Chip Select to High 2 35 50 and Waveforms
tAA Address Access Time ' a5 60
WRITE MODE DELAY TIMES ns
ZWs Write Disable to High 2 35 45 See Test Circuit
WR Write Recovery Time 40 50 and Wavetorms
INPUT TIMING REQUIREMENTS ns
tw Write Pulse Width (to guarantee write) 30 a0 See Test Circuit
twsp Data Setup Time Prior to Write 5 5 and Waveforms
WHD Data Hold Time After Write 5 6
wWsA Address Setup Time (at tyy = Min) 10 15
WHA Address Hoid Time 10 10
tWwscs Chip Select Setup Time 5 5
WHCS Chip Select Hold Time 5 5

NOTE 2: DC and AC specifications limits guaranteed with 500 linear feet per minute blown air. Contact your Motorola Sales Representative
if extended temperature or modified operating conditions. are desired.

NOTE 3: Output short circuit conditions must not exceed 1 second duration.

NOTE 4: The maximum address access time is guaranteed 10 be the worst case bit in the memory.

READ OPERATION TIMING DIAGRAM

Propagation Delay from Chip Select Propagation Delay from Address Inut
AD-A9
_ Address Inputs |
cs |
Chip Select :
Dout High Z - Dout . I
Load A taACS Data Output : {
Dout High'2 ! . | !
i .
Losd B B . [ tAA —]

(All time measurements referenced to 1.5 V)
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MCM93425

WRITE CYCLE TIMING

=
g
o
-
-
-

Chip Select F ]

AO0—A9

Address

Din

Data Input F

WE
Write Enable

TWHD
e —tys A TWHA-
{+———twscs TWHCS ——]
Load A  HighZ
Dout
Data Output — TR
Load B

(All above measurements reference to 1.5 V)

WRITE ENABLE TO HIGH Z DELAY

5V

WE
Write Enable
b 750 Q
t
- o Tzws
out —————
1 Data Output 0’ Level v High 2
MCM93425 500 Q 75 pF —————J— o5V
P o ‘1" Level
out \ 0.5 .
A Data Output :\___ _High z
Load C

Propagation Delay from Chip Select to High Z
cs
Chip Select 1.5V
. tZRCs

out r— -
Data Output 0" Level 5v High Z2
1" Level T

Dout SV
Data Output o ___HiehZz

{All tzx x x parameters are measured at a delta of 0.5 V from the logic level and using Load C)

6 A (Junction to Ambient)
Package Blown Still 6 jc {Junction to Case)
D Suffix 50°C/W 85°C/W 15°C/W
F Suffix 55°C/W 90°C/W 15°C/W
P Suffix 65°C/W 100°C/W 25°C/W
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@ MOTOROLA

2048-BIT PROGRAMMABLE READ ONLY MEMORY

The MCM7621 and MCM7621 A, together with various other 76xx
series TTL PROMS, have common dc electrical characteristics and
identical programming requirements. They are fully decoded, high-
speed, field-programmable ROMs and are available with three-state
outputs. All bits are manufactured storing a logical “1" (outputs
high), and can be selectively programmed for logical “0" (outputs
low).

The field-programmable PROM can be custom-programmed to
any pattern using a simple programming procedure. Schottky bipolar
circuitry provides fast access time.

All pinouts are compatible toindustry-standard PROMs and
ROMs.

In addition to the conventional storage array, extra test rows and
columns are included to assure high programmability, and guaran-
tee parametric and ac performance. Fuses in these test rows and
columns are blown prior to shipment. -

® Common dc Electrical Characteristics and Programming
Procedure

® Simple, High-Speed Programming Procedure
(1.0 Second per 1024 Bits, Typical)

® Expandable — Three-State Outputs and Chip Enable Inputs

® Inputs and Outputs TTL-Compatible
Low Input Current — 250 uA Logic "0, 40 uA Logic 1"
Full Qutput Drive — 16 mA Sink, 2.0 mA Source

® Fast Access Time — Guaranteed for Worst-Case N2 Sequencing,
Over Commercial Temperature and Voltage Ranges

® Pin-Compatible with Industry-Standard PROMs and ROMs

ABSOLUTE MAXIMUM RATINGS (See Note)

MCM7621
MCM7621A

TTL

2048-BIT PROGRAMMABLE
READ ONLY MEMORIES

MCM7621,A — 512 x 4 THREE-STATE

PIN ASSIGNMENT

MCM7621DC/ADC
MCM7621PC/APC
NS

1 3 A6 Vec D16
2t} A5 a7-f=318
3 Ccqas A8 D14
4 T3 A3 [l =Rk}
5 T3] A0 01 312
6 T A1 o2 311
7 3 A2 03 210
8 t=3JGnd [e2} ==K

] Rating Symbol Value Unit
Operating Supply Voltage Vee +7.0 Vdc
Input Voltage Vin +56.5 Vdc
Operating Output Voltage VOH +7.0 Vdce
Supply Current e 650 mAdc
Input Current tin -20 mAdc
Output Sink Current lo 100 mAdc
Operating Temperature Range TA 0to+75 °C

MCM7621xxx

Storage Temperature Range Tstg -55 to +150 °C
Maximum Junction Temperature Ty +175 °C

NOTE:
Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
Functional operation should be restricted to RECOMMENDED OPERATING CONDITIONS.
Exposure to higher than recommended voltages for extended periods of time could affect
device reliability. (While pr ing, follow the programming specifications.)

TTL PROM




MCM7621/MCM7621A

GUARANTEED OPERATING RANGE (Tp = 0°C to +75°C)

Parameter Symbol Min Nom Max Unit
= Supply Voltage ) o vee 475 50 | 525 Vde
(o) Input High Voltage ‘ Vin 20 - - vde
[+ Input Low Voltage Vi — - . 08 Vdc
a. ,

i:_‘ DC OPERATING CONDITIONS AND CHARACTERISTICS Three-State Output
- Symbol Parameter Test Conditions Min Typ Max Unit
IH Address/Enable 1 V|H =Vee Max — — 40 nAde
L Input Current “0" | V)L=045V : — -0.1 -0.25 mAdc
VoH Output Voltage 1 loH = -2.0 mA, Vcc Min 24 34 — Vdc
VoL 0 loL=+16 mA, Vcc Min — 0.35 0.45 Vdc
IoHE Output Disabled “1r VQH =+5.256 V, Vo Max — — 40 uAdc
IOLE Current o VoL=+03V,VgccMax | — — -40 nAdc
ViK Input Clamp Voltage lin=-18 mA — — -1.2 Vdc
tos Output Short Circuit Current | Vo Max, V=00V -15 — ~-70 mAdc
One Output Only for 1.0 s Max
Icc Power Supply Current Ve Max — 60 100 mAdc
‘All Inputs Grounded
CAPACITANCE (f= 1.0 MHz, Ta = 25°C, periodically sampled rather than 100% tested.)
Characteristic Symbol Typ Unit
Input Capacitance ) . Cin 8.0 pF
Output Capacitance Cout 10 pF

AC OPERATING CONDITIONS AND CHARACTERISTICS (Fuli operating voltage and temperature)

MCM7621 MCM7621A
0 to +75°C 0 to +75°C
Characteristic Symbol Typ Max Typ Max Unit
Address to Output Access Time tAA 45 70 45 60 ns
Chip Enable Access Time tEA 15 25 15 25 ns

NOTE: AC limits guaranteed for worst case N2 sequential with maximum test frequency of 5.0 MHz.

TIMING DIAGRAM AC TEST LOAD
) Vee

1
| 3.0V 300
Address 1.5 VX
0.0V

‘AA_’: [ Test Point

i = ]
Output 1.5 \% “Q” Output 1.5 v\ . 7(1.5 v 30 pF* 600
) b

t, ¢ < 5.0 ns

“Includes Scope and Test
Fixture Capacitance
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MCM7621/MCM7621A

PROGRAMMING

The PROMs are manufactured with all bits/outputs Logical
1" (Output High). Any desired bit/output can be programmed
to a Logical "0’ (Output Low) by following the simple procedure
shown below. One may build his own programmer to satisfy the
specifications described in Table 1, or buy any of the commer-
cially available programmers which meet these specifications. to each output which is to be programmed. The output
These PROMSs can be programmed automatically or by the man- enable pulses must be separated by a minimum interval
ual procedure shown below. of tg.
Lower V¢ to 4.5 Volts following adelay of tg from the last
programming enable puise applied to an output.

for programming. Note that the PROM is supplied with
fuses intact generating an output high. Programming a
fuse will cause the output to go low in the verify mode.

Other bits in the same word may be programmed while the
Ve inputis raisedto Vpy by applying output enable pulses

o

~

PROGRAMMING PROCEDURE

TTL PROM

1. Address the PROM with the binary address of the selected 8. Enable the PROM for verification by applying a logic “0"
word to be programmed. Address inputs are TTL-compa- (ViL) to the cs input.
:g'g‘MA" open circuit should not be used to address the 9. If any bit does not verity as programmed, repeat Steps 2
: N A R . through 8 until the bit has received a total of 1.0 ms of pro-
2. .Dlsablz_lr}e chip by appiyfng input high {Vip) to»the cs gramming time. Bits which do not program within 1.0 ms
input. CS input mustremain at Vi for programming. The may be considered programming rejects. Multiple pulse of
chip select is TTL-compatible. An open circuit should not durations shorter than 1.0 ms may be used to enhance
be used to disable the chip. programming speed.
3. Disable the programming circuitry by applying an Output 10. Repeat Steps 1 through 9 for all other bits to be pro-
Voltage Disable of less than Vopp to the output of the grammed in the PROM.
PROM. The output may be leftopen to achieve the disable. 11. Programmingrejects returnedtothe factory mustbe
4. Raise V¢ to Vpy with rise time equal to t,. accompanied by data giving address with desired and
5. After adelay equaltoor greaterthantq, apply a pulse with actual output data of a location in which a programming

amplitude of Vopg and duration of t;; to the output selected

failure has occured.

TABLE 1 — PROGRAMMING SPECIFICATIONS

Symbol Parameter Min Typ Max Unit
ViH Address Input 24 5.0 5.0 \
VL Voltage (1) 0.0 0.4 08 v
VPH Programming/ Verify 11.75 120 12.25 v
VeL Voltage to Ve 4.5 4.5 55 \
Iccp Programming Voltage Current Limit 600 600 650 mA

with Vpy Applied
1 Voltage Rise and 1.0 1.0 10 us
i Fali Time 1.0 1.0 10 us
14 Programming Delay 10 10 , 100 us
A Programming Puise Width 100 — 1000 us
DC Programming Duty Cycle — 50 90 %
Output Voltage
Vope Enable 100 105 1.0 \
VoprD Disable (2) 45 50 55 \
lopPe Output Voltage Enable Current 2.0 40 10 mA
TA Ambient Temperature — 25 75 °C

(1) Address and chip select should not be left open for V).
(2) Disable condition will be_met with output open circuit.

FIGURE 1 — TYPICAL PROGRAMMING WAV EFORMS

Data-1

Data-2

N

Data-N

bo—— tg
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TTL PROM

MCM7621/MCM7621A

MCM7621/21A BLOCK DIAGRAM

(14).
A8 O— Lo
(15) 5
A70— Cotumn ™ 10f32 32 2048-Bit
M Address Column | Memory Array
26 Buffers Decode (32 x 64)
(2)
A5 O——q -
3) ,
A4 O— )-D-‘
[ 64
(4)
A3 0—1 — 16 64 Transmission Gates
Il ’ ) -
1 of 16 10of16 10f 16 1 of 16
Decode Decode Decode Decode
7 4
7 Row 10f16
A2 O—{ Address [ Row
Buffers Decode
(6)’
Al O— -
(5)
A0 (H o
' v \ v
(13) Chip Qutput Buffers
csi O—{ Select
Buffer . T
: Vee=Pin 16 (12) (n (LHO) ()
Gnd=Pin 8 )

02 03




MCM7641

@ MOTOROLA MCM7641A

4096-BIT PROGRAMMABLE READ ONLY MEMORY

The MCM7641 and MCM7641A, together with various other 76xx

series TTL PROMS, comprise a complete and compatible family T

having commondcelectrical characteristicsand identical pro-

gramming requirements. They are fully decoded, high-speed, field- | 4096-BIT PROGRAMMABLE
programmable ROMs and are available in commonly used organiza- READ ONLY MEMORIES

tions, with three-state outputs. All bits are manufactured storing a
logical 1" (outputs high), and can be selectively programmed for
logical “0"' (outputs low). )

The field-programmable PROM can be custom-programmed to
any pattern using a simple programming procedure. Schottky bipolar
circuitry provides fast access time.

Allpinouts are compatible to industry-standard PROMs and
ROMs. .

In addition to the conventional storage array, extra test rows and
columns are included to assure high programmability, and guaran-
tee parametric and ac performance. Fuses in these test rows and
columns are blown prior to shipment.

MCM7641,A — 512 x 8 THREE-STATE

TTL PROM

PIN ASSIGNMENT

® Common dc Electrical Characteristics and Programming

Procedure MCM7641DC/ADC
® Simple, High-Speed Programming Procedure MCM7641PC/APC
(1.0 Second per 1024 Bits, Typical)
® Expandable — Three-State Outputs and Chip Enable Inputs 1 A? Vee o 24
® Inputs and Outputs TTL-Compatible 2 A6 A8 323
Low Input Current — 250 pA Logic 0", 40 pA Logic 1" 3= as NC* B 22
Full Output Drive — 16 mA Sink, 2.0 mA Source acg aa €57 20
@ FastAccess Time — Guaranteed for Worst-Case N2 Sequencing, 53 A3 TSz o 20
Over Commercial Temperature and Voltage Ranges 6 Az cs3 319
@ Pin-Compatible with Industry-Standard PROMs and ROMs 74 A1 cs4 118
8 . A0 o8 17
g (3 o1 07 2186
10 3 o2 06 15
19 C§ 03 05 314
12 = Gnd o4 313
ABSOLUTE MAXIMUM RATINGS (See Note)
Rating Symbol Value Unit *No Connection
Operating Supply Voltage Vee +7.0 Vdc
Input Voltage Vin +5.5 Vdc
Operating Output Voltage VOH +7.0 Vdc
Supply Current icc 650 mAdc
Input Current lin -20 mAdc
Output Sink Current lo 100 mAdc
Operating Temperature Range TA Oto +75 °C
MCM7641xxx
Storage Temperature Range Tstg -55 to +150 °C
Maximum Junction Temperature Ty +175 °C
NOTE:
Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
Functional operation should be restricted to RECOMMENDED OPERATING CONDITIONS.
Exposure to higher than recommended voitages for extended periods of time could affect
device reliability. (While progr. ing, follow the programming specifications.)




MCM7641/MCM7641A

GUARANTEED OPERATING RANGE (Ta = 0°C to +75°C)

E Parameter Symbol Min Nom Max Unit
O Supply Voltage Vee 4.75 5.0 5.25 Vde
oc Input High Voltage - ) ViH 2.0 — — Vdc
a. Input Low Voltage : \TE — — 0.8 Vde
.|
t DC OPERATING CONDITIONS AND CHARACTERISTICS Three-State Output
S Symbol Parameter Test Conditions Min © Typ Max Unit
hH Address/Enable 1 VIH = V¢ Max — — 40 unAde
S he Input Current ‘07| v =045V - -0.1 -0.25 mAdc
VOH QOutput Voltage 1 IoH = -2.0 mA, V¢ Min 24 34 — Vdc
VoL “0” | ‘loL=+16 mA, Vgc Min — 0.35 045 Vde
IOHE Output Disabled 1 VQoH=+6.25 V, Vo Max - - 40 pAdc -
loLE Current 0 VoL=+0.3V, Vo Max — — -40 pAdc
Vik ‘ Input Clamp Voltage lin=-18 mA — —_ -1.2 Vdc
los Output Short Circuit Current { Vo Max, Vot =0.0V -15 — -70 mAdc
One Output Only for 1.0 s Max
Icc Power Supply Current Vee Max — 60 140 mAdc
All Inputs Grounded .
CAPACITANCE (f= 1.0 MHz, Ta = 25°C, periodically sampled rather than 100% tested.) )
Characteristic Symbol Typ Unit
tnput Capacitance Cin 8.0 pF
Output Capacitance Cout 10 pF

AC OPERATING CONDITIONS AND CHARACTERISTICS (Full operating voltage and temperature)

MCM7641 MCM7641A
0 to +75°C 0 to +75°C
Characteristic Symbol Typ Max Typ Max Unit
Address to Output Access Time tAA 45 70 45 60 ns
Chip Enable Access Time 1EA 30 40 30 40 ns
NOTE: AC limits guaranteed for worst case N2 ial with i test i of 5.0 MHz.
TIMING DIAGRAM AC TEST LOAD
Vee
| 30V oV
. s 15V 1.5V 300
Address I.SV% _——— A —_———— :
} 0.0V T T, 00V
tAA—= ll.__ tEA— :"— —'-1 r— EA Test Point
Qutput 1.5V “0" Output 1.6 v\‘ ?(1.5 v 30 pF* 600
1 L h .
ty, 16 < 5.0 ns

*Includes Scope and Test
Fixture Capacitance



MCM7641/MCM7641A

PROGRAMMING

The PROMs are manufactured with all bits/outputs Logical
1" (Output High). Any desired bit/output can be programmed
to a Logical ‘0" (Output Low) by following the simple procedure
shown below. One may build his own programmer to satisfy the
specifications described in Table 1, or buy any of the commer-
cially available programmers which meet these specifications.
These PROMs can be programmed automatically or by the man-
ual procedure shown below.

PROGRAMMING PROCEDURE

1. Address the PROM with the binary address of the selected
word to be programmed. Address inputs are TTL-compa-
tible. An open circuit should not be used to address the
PROM.

2. Disablg_the chip by applying input high (V|y) to the (3
input. CS input must remain at V) for programming. The
chip select is TTL-compatibie. An open circuit should not
be used to disable the chip.

3. Disable the programming circuitry by applying an Output
Voltage Disable of less than Vopp to the output of the
PROM. The output may be left open toachieve the disable.

4. Raise V¢ to VpH with rise time equal to ty.

5. After adelay equalto or greater thanty, apply a pulse with
amplitude of Vopg and duration of t to the output selected

for programming. Note that the PROM is supplied with
fuses intact generating an output high. Programming a
fuse will cause the output to go low in the verify mode.

6. Otherbits in the same word may be programmed while the
Ve inputis raised to VpH by applying output enable pulses
to each output which is to be programmed. The output
enable pulses must be separated by @ minimum interval
of tq.
Lower Vcc to 4.5 Volts following a delay of tg from the last
programming enable pulse applied to an output.
Enable the PROM for verification by applying a logic 0"
(V)p) to the CS input.
If any bit does not verify as programmed, repeat Steps 2
through 8 until the bit has received a total of 1.0 ms of pro-
gramming time. Bits which do not program within 1.0 ms
may be considered programming rejects. Multiple pulse of
durations shorter than 1.0 ms may be used to enhance
programming speed.

10. Repeat Steps 1 through 9 for all other bits to be pro-
grammed in the PROM.

11. Programming rejects returned to the factory mustbe
accompanied by data giving address with desired and
actual output data of a locatiorr in which a programming
failure has occured.

~

@

©

TTL PROM

TABLE 1 — PROGRAMMING SPECIFICATIONS

Symbo! Parameter Min Typ Max Unit
VIH Address Input 2:4 5.0 50 v
ViL Voltage {1} 00 0.4 0.8 v
VPH Programming/ Verify 11.75 120 12.25 \4
VpL Voltage to Vcc 45 45 5.6 \4
Iccp Programming Voltage Current Limit 600 600 650 mA

with Vpy Applied )
tr. Voltage Rise and 1.0 1.0 10 us
tf Fall Time 1.0 1.0 10 us
14 Programming Delay 10 10 100 us
tp Programming Pulse Width 100 — 1000 us
ocC Programming Duty Cycle — 50 90 %
Output Voltage
VOPE Enable 100 105 11.0 v
VoPD Disable (2) 45 5.0 55 2
{OPE Output Voltage Enable Current 2.0 4.0 10 mA
TA Ambient Temperature — 25 75 °C

(1) Address and chip select should not be left open for Vi
(2) Disable condition will be, met with output open circuit.

FIGURE 1 — TYPICAL PROGRAMMING WAVEFORMS

N

<0
VeH Yo%
Vee
v 10%
PL
tr
—_— e t
s N
Data-1
_‘j | S—
Data-2 I l
Data-N I l
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| TTL PROM

MCM7641/MCM7641A

MCM7641/41A BLOCK DIAGRAM

4096-Bit
Memory Array”’
(32 % 128)

I

128 Transmission Gates

10f16
Decode

1of16 | 10f 16
Decode | Decode

10f16 10of 16 1of16 | 10f16
Decode | Decode | Decode | Decode

1of16
Decode

(23) ;
A8 0] .
(1) 5
A7 O— Column P 10f32 32 .
(2) | Address Column fet g
A6 O— Buffers - Decode |
3)
A5 O— -
" (4)
A OT . -1
(5)
A3 o] 16
(amm
4
6)] Row 10f16
A2 O—{ Address f»] Row
@ Buffers Decode
Al O— M1
(8)
A0 O— - -
— 1
&5 o—go: _ >
tﬁzo—? Chip
cs3 o___“e’ geI;ct Vge = Pin 24
uffer - pi
csa o8 Gnd = Pin 12

Output Buffers

419)
o1

‘L(m) (gm)
02 03 .
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MCM7643
@ MOTOROLA MCM7643A

4096-BIT PROGRAMMABLE READ ONLY MEMORY

The MCM7643 and MCM7643A, together with various other 76xx LA
series TTL PROMS, comprise a complete and compatible family
having common dc electrical characteristics and identical program- 4096-BIT PROGRAMMABLE
mingrequirements. They are fully decoded, high-speed, field- READ ONLY MEMORIES

programmable ROMs and are available in commonly used organiza-
tions, with three-state outputs. All bits are manufactured storing a
logical 1" (outputs high), and can be selectively programmed for
logical O’ {outputs low).

The field-programmable PROM can be custom-programmed to
any pattern using a simple programming procedure. Schottky bipolar
circuitry provides fast access time.

Allpinouts are compatible toindustry-standard PROMs and
ROMs.

In addition to the conventional storage array, extra test rows and
columns are included to assure high programmability, and guaran-
tee parametric and ac performance. Fuses in these test rows and

MCM7643,A — 1024 x 4 THREE-STATE

TTL PROM

columns are blown prior to shipment. PIN ASSIGNMENT
® Common dc Electrical Characteristics and Programming
Procedure MCM7643DC/ADC
® Simple, High-Speed Programming Procedure MCM7643PC/APC
(1.0 Second per 1024 Bits, Typical) S
@ Expandable — Three-State Outputs and Chip Enable inputs . 1 A8 Vec = 18,
] A5
@ Inputs and Outputs TTL-Compatible : — aa A7 :;
Low Input Current — 250 nA Logic “0”, 40 uA Logic 1" o as A8 I
Full Output Drive — 16 mA Sink, 2.0 mA Source 4 a9 = 15
" . 5 CJ AD 0114
@ Fast Access Time — Guaranteed for Worst-Case N2 Sequencing, 6 4 A1 o2l= 13
Over Commercial Temperature and Voltage Ranges 7o a2 03 = 12
@ Pin-Compatible with industry-Standard PROMs and ROMs 8 == €57 oal= 11
9 Gnd Csz2f 10

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit
Operating Supply Voltage Vee +7.0 Vdc
Input Voltage Vin +5.5 Vde
Operating Output Voltage VOH +7.0 Vdc
Supply Current icc 650 mAdc
Input Current kin . -20 mAde
Output Sink Current lo 100 mAdc
Operating Temperature Range Ta Oto +75 °C
MCM7643xxx
Storage Temperature Range Tstg -55 to +150 °C
Maximum Junction Temperature Ty +175 °C
NOTE:
Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
Functional operation should be restricted to RECOMMENDED OPERATING CONDITIONS.
Exposure to higher than recommended voltages for extended periods of time could affect
device reliability. (While pr ing, follow the programming specifications.}
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TTL PROM

MCM7643/MCM7643A

GUARANTEED OPERATING RANGE (Tp = 0°C to +75°C)

Parameter Symbol Min Nom Max Unit
Supply Voltage Vee 4.75 5.0 5.26 Vdc
Input High Voltage ‘VIH 20 - — Vdce
Input Low Voltage viL - — 0.8 Vdc
DC OPERATING CONDITIONS AND CHARACTERISTICS Three-State Output
Symbol Parameter Test Conditions Min Typ Max Unit
hH Address/Enable 1 ViH = Voo Max —_ — 40 rAde
L Input Current N V=045V . - -0.1 <0.25 mAdc
VOH Output Voltage “1” | loH=-2.0 mA, Vcc Min 24 34 b= Vde
VoL “0" | loL=+16 mA, Ve Min — 0.35 045 Vdc
IOHE Output Disabled 17 VoH = +5.25 V, V¢ Max — — 40 uAdc
IOLE Current “0" | VoL=+0.3V,Vcc Max : — — -40 uAde
ViK Input Clamp Voltage lin=-18 mA = - -1.2 Vde
los Output Short Circuit Current | Vge Max, Vgt = 0.0V -15 . -70 mAdc
' : One Output Only for 1.0 s Max
Iec Power Supply Current Ve Max — 100 140 mAdc
All Inputs Grounded
CAPACITANCE (f = 1.0 MHz, Ta = 25°C, periodically sampled rather than 100% tested.)
Characteristic Symbol Typ Unit
Input Capacitance Cin 8.0 pF
Output Capacitance Cout 10 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS (Full operating voltage and temperature)
MCM7643 MCM7643A
0 to +75°C 0 to +75°C
Characteristic Symbol Typ Max Typ Max Unit
Address to Output Access Time taA 50 70 40 . 50 - ns
Chip Enable Access Time tEA 25 30 25 30 ns
NOTE: AC limits guaranteed for worst case N2 with test freq y of 5.0 MHz.
TIMING DIAGRAM AC TEST LOAD
Vee
: sov 15 VX ks v ooy 300
Address 1.59% 0.0V cs T T 0.0V . .
tAn—" t.__ tEA— ',-— -—1 :—— tEA Test Point Ox
Output 1.5 Vx “0” Output 1.5 V % 7[1.5 v 30 pF* 600

ty, t < 5.0ns

9-12

*Includes Scope and Test
Fixture Capacitance




MCM7643/MCM7643A

PROGRAMMING

The PROMs are manufactured with all bits/outputs Logical
“1"" (Output High). Any desired bit/output can be programmed
to a Logica! 0" (Output Low) by following the simple procedure
shown below. One may build his own programmer to satisfy the
specifications described in Table 1, or buy any of the commer-
cially available programmers which meet these specifications.
These PROMs can be programmed automatically or by the man-
ual procedure shown below.

PROGRAMMING PROCEDURE
1. Address the PROM with the binary address of the selected
word to be programmed. Address inputs are TTL-compa-
tible. An open circuit should not be used to address the
PROM. .

. Disable the chip by applying input high (Vi) to the TS
input. TS input must remain at Vi for programming. The
chip select is TTL-compatible. An opgn circuit should not
be used to disable the chip.

. Disabie the programming circuitry by applying an Output
Voltage Disable of less than Vgpp to the output of the
PROM. The output may be left open to achieve the disable.

4. Raise V¢ to VpH with rise time equal to ty.

. After a delay equal to or greater than ty, apply a pulse with
amplitude of Vopg and duration of t, to the output selected

N

w

o

for programming. Note that the PROM is supplied with

fuses intact generating an output high. Programming a

fuse will cause the output to go low in the verify mode.

Other bits in the same word may be programmed while the

Ve input is raised to VpH by applying output enable pulses

to each output which is to be programmed. The output

enable pulses must be separated by a minimum interval
of ty.

. Lower V¢ 10 4.5 Volts following adelay of tg from the last

programming enable pulse applied to an output.

Enable the PROM for verification by applying a logic “0*’

(VL) to the CS input.

. If any bit does not verify as programmed, repeat Steps 2
through 8 until the bit has received a total of 1.0 msof pro-
gramming time. Bits which do not program within 1.0 ms
may be considered programming rejects. Multiple pulse of
durations shorter than 1.0 ms may be used to enhance
programming speed.

10. Repeat Steps 1 through 9 for all other bits to be pro-

grammed in the PROM.

11. Programming rejectsreturned to the factory must be
accompanied by data giving address with desired and
actual output data of a location in which a programming
failure has occured.

o

® 0~

©w

TABLE 1 — PROGRAMMING SPECIFICATIONS

Symbot Parameter Min Typ Max Unit
ViH Address Input 2.4 5.0 5.0 \A
Vi Voltage (1) 0.0 04 0.8 \J
VPH Programming/Verify 11.75 12.0 12.25 \
VpL Voltage to Ve 45 45 55 . Vv
lccp Programming Voltage Current Limit 600 600 650 mA’

with Vp Applied
tr Voltage Rise and 1.0 1.0 10 us
t Fall Time 1.0 1.0 10 us
td Programming Delay 10 10 100 us
1 Programming Pulse Width - 100 — 1000 us
DC Programming Duty Cycle — 50 90 %
Output Voltage .
VoPE Enable 10.0 10.5 11.0 \"
VopPD Disable (2) 4.5 5.0 5.5 \
loPE Output Voltage Enable Current 2.0 4.0 10 mA
Ta Ambient Temperature — 25 75 °C

(1) Address and chip select should not be left open for Vjy.
(2) Disable condition will be met with output open circuit.

FIGURE 1 — TYPICAL PROGRAMMING WAVEFOEMS
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TTL PROM

MCM7643/MCM7643A

MCM7643/43A BLOCK DIAGRAM

(16)
A8 00— -
(17)
A7 0_1 .
(1) 6 L. _
A8 O Column 1 of 64 64 4096-Bit
it Address Column i Memory Array
A5 O Buffers Decode (64 x 64)
(3)
A4 O— bt
(4)
A3 O— L—
{ 64
16 64 Transmission Gates
L g
(15) 4 —
Tof16 | 1of 16 1of 16 1of 16
A9 O~ 4 e Decode | Decode | Decode | Decode
(7) Row 10f 16
A2 O—{ Address (s Row
Buffers Decode
(6)
Al O— b=l
(5)
A0 O— - } L
\ Y ! Y
. (@8
cst 0(10) Chip Output Buffers
€S2 O— Select o
Bufter Vge = Pin 18 i(w (lus) 1(12) (Lm)
Gnd=Pin9
o1 02 03 04
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MCM7649
@ MOTOROLA MCM7649A

ing common dc electrical characteristics and identical programming
requirements. They are fully decoded, high-speed, field-program-
mable ROMs and are available in commonly used organizations, MCM7649,A — 512 x 8 THREE-STATE
with three-state outputs. All bits are manufactured storing a Logic
“1"" (outputs high), and can be selectively programmed for Logic 0"
(outputs low).

The field-programmable PROM can be custom-programmed to
any pattern using a simple programming procedure. Schottky bipolar
circuitry provides fast access time.

All pinouts are compatible to industry-standard PROMs and ROM:s.

In addition to the conventional storage array, extra test rows and
columns are included to assure high programmability, and guaran-
tee parametric and ac performance. Fuses in these test rows and
columns are blown prior to shipment.

® Common DC €Electrical Characteristics and Programming

4096-BIT PROGRAMMABLE READ ONLY MEMORY TTL CE)
The MCM7649 and MCM7649A, together with various other 76xx 4096-BIT PROG RAMMABLE E
series TTL PROMs, comprise a complete and compatible family hav-
READ ONLY MEMORIES
|
-
-

Procedure . PSUFFIX
PLASTIC PACKAGE
® Simple, High-Speed Programming Procedure CASE 738-02

(1.0 Second per 1024 Bits, Typical)
® Expandable — Three-State Outputs and Chip Enable Inputs
® Inputs and Qutputs TTL-Compatible
Low Input Current — 250 uA Logic 0", 25 uA Logic 1"
Full Output Drive — 16 mA Sink, 2.0 mA Source
® Pin-Compatible with Industry-Standard PROMs and ROMs " PIN ASSIGNMENT
® Fast Access Time — Guaranteed for Worst-Case N2 Sequencing,
Over Commercial Temperature and Voltage Ranges

MCM7649 60 ns Maximum .
MCM7649A 45 ns Maximum MCM7649PC/APC

o A
1] A0 vee =2 20
23 Al A8 D19
ABSOLUTE MAXIMUM RATINGS (See Note) 3 A2 AT[18
Rati Symbol Value Unit 4T3 A8 1T
ating A 5 ] A4 As 3316
Operating Supply Voltage vee +7.0 Vdc 6 c— o1 CEES 18
Input Voltage Vin +5.5 Vdc 7= 02 o8 =3 14
Operating Output Voltage VOH +7.0 vdc 8 L] 03 o 07 R 13
Supply Current \cc 650 mAdc 9 404 o8 =12
11
Input Current lin -20 mAdc 10 £ 6nd o8 !
Output Sink Current lo 100 mAdc
Operating Temperature Range Ta Oto+75 °C
MCM7649xxx : : - PIN DESIGNATION
Storage Temperature Range Tstg -55 to +150 °C AO-A8 Address Inputs
Maximum Junction Temperature Ty +175 °C 01-08  Data Outputs

CE Chip Enable
NOTE:

Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
Functional operation should be restricted to RECOMMENDED OPERATING CONDITIONS.
Exposure to higher than recommended voltages for extended periods of time could affect
daevice reliability. (While progr ing, follow the programming specifications.)
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MCM7649/MCM7649A

GUARANTEED OPERATING RANGE (Tp = 0°C to +75°C)

Parameter Symbol Min Nom Max Unit
Supply Voltage Vee 4.75 50 5.25 Vdc
| Input High Voltage VIH 2.0 —_ — Vdc
Input Low Voltage ViL — — 0.8 Vdc
g DC OPERATING CONDITIONS AND CHARACTERISTICS Three-State Output
m Symbol Parameter Test Conditions Min Typ Max Unit
o IIH Address/Enable “1" 1 V|Hq=Vie Max — — 25 pAdc
i [T Input Current o ViL=045V — -0.1 -0.25 mAdc
- VoH Output Voltage “1v lIoH=-2.0mA, Vcc Min - 24 3.4 - Vdc
o VoL “0” loL=+16 mA, Ve Min — 0.35 0.50 Vdc
IOHE Output Disabled "1 VoH =+5.25V, Vo Max - - 40 uAde
loLE Current “0” VoL=+0.3V, V¢c Max — — -40 nAde
ViK Input Clamp Voltage lin=-18 mA — — -1.2 Vdc
los Output Short Circuit Current | Ve Max, Vout = 0.0V -20 — -100 mAdc
One Output Only for 1.0 s Max
Icc . Power Supply Current Ve Max ) — 120 170 mAdc
: All Inputs Grounded
CAPACITANCE (Tp = 25°C, periodically sampled rather than 100% tested.)
Parameter Test Conditions Symbol Typ Unit
Input Capacitance Vec=50V.Vih=20V, f=1.0 MHz Cin 8.0 . pF
Output Capacitance Vec=5.0V, Vin=20V,f=1.0 MHz Cout 10 pF

AC OPERATING CONDITIONS AND CHARACTERISTICS (Full operating voltage and temperature)

i MCM7649 MCM7649A
0 to +75°C 0to +76°C
Characteristic Symbol Typ Max Typ Max Unit
Address to Output Access Time tAA 40 60 35 45 ns
Chip Enable Access Time tEA 30 40 25 35 ns

NOTE: AC limits guaranteed for worst case N2 sequential with maximum test frequency of 5.0 MHz.

TIMING DIAGRAM AC TEST LOAD
Vee

: 3.0V

3.0V & 15V 1.5v 300

Address 1.5V _——— =4 —_———
xl 0.0V T Tt . 0.0V
tAA— Il-— teA— 'r- —HI Ir-— EA Test Point Ox
Output 1.5 VX “Q” Output 1.5 v% 7(1.5 v 30pF* 600
)
t, t§ < 5.0 ns

*Inctudes Scope and Test
Fixture Capacitance
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MCM7649/MCM7649A

PROGRAMMING

The PROMs are manufactured with all bits/outputs Logical

1" (Output High). Any desired bit/output can be programmed
to a Logical “0" (Output Low) by following the simple procedure
shown below. One may build his own programmer to satisfy the
specifications described in Table 1, or buy any of the commer-
cially available programmers which meet these specifications. to each output which is to be programmed. The output
These PROMs can be programmed automatically or by the man- enable pulses must be separated by a minimum interval
ual procedure shown below. of tg.

for programming. Note that the PROM is supplied with
fuses intact generating an output high. Programming a
fuse will cause the output to go low in the verify mode.

. Other bits in the same word may be programmed while the
Ve inputis raised to VpH by applying outputenable pulses

o

7. Lower Vg to 4.5 Volts following a delay of tg from the last E
PROGRAMMING PROCEDURE programming enable pulse applied to an output. o
. Address the PROM with the binary address of the selected 8. Enable the PROM for verification by applying a Logic 0"
word to be programmed. Address inputs are TTL-compat- (Vi) to the CS input. o
ible. An open circuit should not be used to address the 9. If any bit does not verify as programmed, repeat Steps 2 o
PROM. . through 8 until the bit has received a total of 1.0 ms of pro- -
2. Disable the chip by applying input high (V|R) to the CS gramming time. Bits which do not program within 1.0 ms
input. CS input must remain at V| for programming. The may be considered programming rejects. Multiple pulse of
chip select is TTL-compatible. An open circuit should not durations shorter than 1.0 ms may be used to enhance -
be used to disable the chip. programming speed.
3. Disable the programming circuitry by applying an Output 10. Repeat Steps 1 through 9 for all other. bits to be pro-
Voltage Disable of less than Vopp to the output of the grammed in the PROM.
PROM. The output may be left open to achieve the disable. 11. Programming rejects returned to the factory must be
4. Raise Vg to VpH with rise time equal to t;. accompanied by data giving address with desired and
5. After adelay equal to or greater than tg, apply a pulse with actual output data of a location in which a programming
amplitude of Vopg and duration of t;; to the output selected tailure has occurred.
TABLE 1 — PROGRAMMING SPECIFICATIONS
Symbol Parameter Min Typ Max Unit
VIH Address Input 24 5.0 5.0 \
ViL Voltage (1) 0.0 04 0.8 \2
VPH Programming/Verify 11.75 12.0 12.25 \
VpL Voltage to Voo 4.5 4.5 5.5 \
lccp Programming Voltage Current Limit with VpHy Applied 600 600 650 mA
tr Voltage Rise and 1.0 1.0 10 us
tf Fall Time - 1.0 1.0 10 us
tq Programming Delay 10 10 100 us
tp Programming Pulse Width 100 — 1000 us
DC Programming Duty Cycle — 50 90 %
Output Voitage
VopE Enable 10.0 10.5 11.0 v
VorD Disable (2) 4.5 5.0 5.5 \
l0PE Output Voltage Enable Current 2.0 40 10 mA
TA Ambient Temperature ' - 25 ’ 75 °C

(1) Address and chip select should not be left open for V.
(2) Disable condition will be met with output open circuit.

FIGURE 1 — TYPICALPROGRAMMING WAVEFORMS
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TTL PROM

MCM7649/MCM7649A

MCM7649/49A BLOCK DIAGRAM

(19)
ABO—-; -1
(18) 5
A7 O—] Column P 10f32 32 4096-Bit
a7 Address Cotumn N Memory Array
A6 O Buffers o] Decode (32x128)
(16)
A5 O Lo
(5)
A4 0— Lo
{128
(4)
A3 O— -] 16 128 Transmission Gates
- .
T T ] 1of16 [ 1016 | 10f16 [ 10t16 | 1016 | 10f16 | 10f16 | 10f16
4 Decode | Decode | Decode | Decode | Decode | Decode | Decode | Decode
(3) Row 10f 16
A2 O—{ Address [# Row
Decode
) Buffers
Al O— -1
(1
A0 O— = } }
\ ! Y \ ) A \ v
. Output Buffers
__ (81 chip el
CE O— Sselect i
Ve = Pin 20 gs <l7 C[’a (Ls <Ln (Lu (L13 <!’14
Buffer Gud = Pin 10 (6) (7 (8) 9) (11) (12) (13) (14)
ot 02 03 04 05 06 07 08

9-18



@ MOTOROLA MCMT681A

organizations, with three-state outputs. All bits are manufactured
storing a logical ""1"" (outputs high), and can be selectively
programmed for logical "0 (outputs low).

The field-programmable PROM can be custom-programmed to
any pattern using a simple programming procedure. Schottky bipolar
circuitry provides fast access time,

8192-BIT PROGRAMMABLE READ ONLY MEMORY TTL
The MCM7681 and MCM7681A, together with various other E
76xxseries TTLPROMS, compriseé a complete and compatible family 8192-BIT PROGRAMMABLE O
having common dc electrical characteristics and identical READ ONLY MEMOR',ES (o
programming requirements. They are fully decoded, high-speed, (o
field-programmable ROMs and are available in commonly used MCM7681.A — 1024 « 8 THREE-STATE o
-
=

Pinouts are compatible to industry-standard PROMs and ROMs PIN ASSIGNMENT ~
In addition, the MCM7681 is a pin compatible replacement for the
512 x 8 with Pin 22 connected as A9 on the 1024 x 8. MCM7681DC/ADC
In addition to the conventional storage array, extra test rows and MCM7681PC/APC
columns are included to assure high programmability, and guaran- S
tee parametric and ac performance. Fuses in these test rows and 1 A7 Veek—o 24
columns are blown prior to shipment. 2 — A6 A8 }— 23
® Common dc Electrical Characteristics and Programming 3] A5 A9 b 22
Procedure ac] A4 C8l g 21
® Simple, High-Speed Programming Procedure 504 A3 €825 20
(1.0 Second per 1024 Bits, Typical) 6 ] A2 CS3 [ 19
® Expandable — Three-State Outputs and Chip Enable Inputs 704 A1l Cs4 18
® !nputs and Outputs TTL-Compatible 8 Ao 08 =17
Low Input Current — 250 xA Logic 0", 40 uA Logic 1" s o o7 e
Full Output Drive — 16 mA Sink, 2.0 mA Source 104 o2 08 215
) 1= o3 o5 314
@ Fast Access Time — Guaranteed for Worst-Case N2 Sequencing, .
Over Commercial Temperature Rénges and Voltage Ranges 12 &4Gnd 04 313

® Pin-Compatible with tndustry-Standard PROMSs and ROMs

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit
Operating Supply Voltage : ~ Vce +7.0 Vde
input Voltage Vin +5.5 Vdc
Operating Output Voltage VOH +70 Vdc
Supply Current Icc 650 mAdc
Input Current - lin -20 mAdc
Output Sink Current lo 100 mAdc
Operating Temperature Range TA 0to+75 °C
MCM7681xxx

Storage Temperature Range R Tstg -55 10 +150 °C
Maximum Junction Temperature Ty +175 °C
NOTE

Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded

Functionat operation should be restricted to RECOMMENDED OPERATING CONDITIONS.

Exposure to higher than recommended voltages for extended periods of time coulq affect

device reliability. (While-programming, follow the programming specifications.)
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TTL PROM

MCM7681/MCM7681A

GUARANTEED OPERATING RANGE (T = 0°C to +75°C)

Parameter Symbol Min Nom Max Unit
Supply Voltage Vee 4.75 50 5.25 Vdc
Iinput High Voltage . VIH 2.0 — — Vde
Input Low Vpltage ViL — — 0.8 Vdc
DC OPERATING CONDITIONS AND CHARACTERISTICS Three-State Output
Symbol Parameter Test Conditions Min Typ Max Unit
hH Address/Enable 1 V|H = Vg Max - _ 40 pAde
L Input Current “0” V=045V . - - =01 ~0.25 mAdc
VoH Output Voltage e loH =-2.0 mA, Ve Min 2.4 34 - Vdc
VoL 0" loL = +16 mA, Vgc Min — 0.35 0.45 vdc
IoHE Output Disabled 1 VoH =+5.25 V, V¢ Max — - 40 uAde
loLE Current ! "0 VoL = +0.3 V, V¢ Max - — -40 puAdc
VIK Input Clamp Voltage lin=-18 mA b — -1.2 Vdc
los Output Short Circuit Current | Voe Max, Vo = 0.0V -15 — -70 mAdc
One Output Only for 1.0 s Max -
lec Power Supply Current Ve Max —_ 110 . 150 mAdc
All Inputs Grounded
CAPACITANCE (f = 1.0 MHz, T = 26°C, periodically sampled rather than 100% tested.) )
Characteristic Symbol Typ Unit
Input Capacitance Cin 8.0 pF
QOutput Capacitance Cout 10 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS (Ful! operating voltage and temperature)
MCM7681 - MCM7681A
0 to +75°C 0 to +75°C
Characteristic Symbol Typ Max Typ Max Unit
-Address to Output Access Time tAA . - 70 — 50 ns
Chip Enable Access Time tEA 30 40 30 40 ns
NOTE: AC limits guaranteed for worst case N2 with i tes: freq y of 5.0 MHz.
TIMING DIAGRAM AC TEST LOAD
Vee
| sov S g VX X.s v ey
Address 1.5 !X oov CS A PNy 0.0V
'AA—“{ :__ . tea— l,-- ——ql :——‘EA Test Point
Output 1.5 VN 70" Output 1.5 v\l 7(1.5 v 30 pF*
t. t¢ < 65.0ns
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MCM7681/MCM7681A

PROGRAMMING

The PROMs are manufactured with all bits/outputs Logical
1" (Output High). Any desired bit/output can be programmed
10 a Logical 0"’ (Output Low) by following the simple procedure
shown below. One may build his own programmer to satisfy the
specifications described in Table 1, or buy any of the commer-
cially available programmers which meet these specifications.
These PROMs can be programmed automatically or by the man-
ual procedure shown below.

[

~

PROGRAMMING PROCEDURE
1. Address the PROM with the binary address of the selected
word to be programmed. Address inputs are TTL-compa-
tible. An open circuit should not be used to address the
PROM. —_
. Disable the chip by applying input high {V|H) to the CS
input. CS input must remain at V| for programming. The
chip select is TTL-compatible. An open circuit should not

be used to disable the chip.

=

N
©

3. Disable the programming circuitry by applying an Output 10.
Voltage Disable of less than Vgpp to the output of the
PROM. The output may be left open to achieve the disable. 11.
4. Raise V¢ to VpH with rise time equal to t;.

o

After a delay equal to or greater than tyg, apply a pulse with
amplitude of VopE and duration of tj; to the output selected

for programming. Note that the PROM is supplied with
fuses intact generating an output high. Programming a
fuse will cause the output to go low in the verify mode.

. Other bits in the same word may be programmed while the

Vg inputis raised to Vpy by applying output enable pulses
to each output which is to be programmed. The output
enable pulses must be separated by a minimum interval
of tg.

. Lower V¢ to4.5 Volts following a delay of tg from the last

programming enable pulse applied to an output.

. Enable the PROM for verification by applying a logic “0"

(ViL) to the CS input.

. If any bit does not verify as programmed, repeat Steps 2

through 8 until the bit hasreceived a total of 1.0 ms of pro-
gramming time. Bits which do not program within 1.0 ms
may be considered programming rejects. Multiple pulse of
durations shorter than 1.0 ms may be used to enhance
programming speed.

Repeat Steps 1 through 9 for all other bits to be pro-
grammed in the PROM.

Programming rejectsreturnedtothe factory mustbe
accompanied by data giving address with desired and
actual output data of a location in which a programming
failure has occured.

TTL PROM

TABLE 1 — PROGRAMMING SPECIFICATIONS

Symbol Parameter Min Typ Max Unit
VIH Address input 24 5.0 5.0 v
ViL Volitage (1) 0.0 0.4 0.8 v
VPH Programming/Verify 11.75 120 12.25 \2
VpL Voltage to Ve 45 45 5.5 \
Iccp Programming Voitage Current Limit 600 600 650 mA

. with VpH Applied
tr Voltage Rise and 1.0 1.0 10 us
tf Fall Time 1.0 1.0 10 us
tg Programming Detlay 10 10 100 us
tp Programming Pulse Width 100 — 1000 us
DC Programming Duty Cycle — 50 90 %
Output Voltage
Vore Enable 100 105 11.0 v
VoprD Disable (2) 45 50 55 v
loPE Output Voltage Enable Current 20 4.0 10 mA
Ta Ambient Temperature — 25 75 °C

{1) Address and chip select should not be left open for Vj.
(2) Disable condition will be met with output open circuit.

FIGURE 1 — TYPICAL PROGRAMMING WAVEFORMS
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TTL PROM

MCM7681/MCM7681A

MCM7681/81A BLOCK DIAGRAM

(22)
A9 O— -

(23)
A8 O -~

(1) 6
A7 O—] Column =] 10f64 64 8192-Bit

@ Address Column ofom i Memory Array
A6 )| Buffers Decode (64 x 128)

(3)
A5 O— bl

(4)
A4 O— o ol

{128
o] 16 128 Transmission Gates
. L o

A3 5) 10f16 | 1016 | 1016 | 1016 | 10f16 | 10f16 | 10f16 | 10f 16

O 4 Decode | Decode | Decode | Decode | Decode Decode | Decode | Decode

(6) Row 10f16
A2 O—{ Address [»{ Row

Buffers Decode

(7)
Al O— -1

(8)
A0 O— -

: Y Y Y \ Y Y Y Y
csi Oﬂ | QOutput Buffers
eS2005] oo i
CS30= Buffer Vee = Pin 24 (9) (10) (1) (13) (14) (15) (16) (17)
csaol'® Gnd = Pin 12 v
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MCM7685

MOTOROLA MCM7685A

8192-BIT PROGRAMMABLE READ ONLY MEMORY

The MCM7685 and MCM7685A, together with various other 76xx ™
series TTL PROMS, comprise a complete and compatible family
having common dc electrical characteristics and identical program- 8192-BIT PROGRAMMABLE
ming requirements. They are fully decoded, high-speed, field- READ ONLY MEMORIES

programmable PROMs and are available in commonly used organi-
zations, with three-state outputs. All bits are manufactured storing
alogical 1" (outputs high), and can be selectively programmed for
logical 0" (outputs low).

The field-programmable PROM can be custom-programmed to
any pattern using a simple programming procedure. Schottky bipolar
circuitry provides fast access time.

Pinouts are compatible to industry-standard PROMs and ROMs.
The MCM7685 is a pin compatible replacement for the 1024 x 4
organization with Pin 8 connected as A10 on the 2048 x 4.

In addition to the conventional storage array, extra test rows and
columns are included to assure high programmability, and guaran-
tee parametric and ac performance. Fuses in these test rows and

MCM7685.A — 2048 x 4 THREE-STATE

TTL PROM

columns are blown prior to shipment. PIN ASSIGNMENT
® Common dc Electrical Characteristics and Programming
Procedure
MCM7685DC/ADC

® Simple, High-Speed Programming Procedure

(1.0 Second per 1024 Bits, Typical) MCM7685PC/APC
® Expandable — Three-State Outputs and Chip Enable inputs —_r
@ Inputs and Outputs TTL-Compatible i o Ae Vec D 18
Low Input Current —- 250 pA Logic "0", 40 uA Logic 1" 2 A5 ATED 17
Full Output Drive — 16 mA Sink, 2.0 mA Source 3] A4 A8 16
® Fast Access Time — Guaranteed for Worst-Case N2 Sequencing, 404 A3 A9 E 15
Commercial Temperature Ranges and Voltage Ranges 5 a0 o1 = 14
® Pin-Compatible with industry-Standard PROMs and ROMs s A 021213
70 A2 0312
8 C A10 o411
9 [ Gnd cs 10

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit
Operating Supply Voltage vee +7.0 Vdc
Input Volitage Vin +5.5 Vdc
Operating Output Voltage VOH +7.0 Vdc
Supply Current lcc 650 mAdc
input Current lin -20 mAdc
Output Sink Current lo 100 mAdc
Operating Temperature Range TA Oto+75 °C
MCM7685xxx
Storage Temperature Range Tstg 55 to +150 °C
Maximum Junction Temperature Ty +175 °C
NOTE:
Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
Functional operation should be restricted to RECOMMENDED OPERATING CONDITIONS.
Exposure to higher than recommended voltages for extended periods of time could affect
device reliability. {(While programming, foilow the programming specifications.)
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TTL PROM

MCM7685/MCM7685A

GUARANTEED OPERATING RANGE (Tp = 0°C to +75°C)

Parameter Symbol Min Nom Max Unit
Supply Voltage Vee 475 5.0 5.25 Vdc
input High Voltage VIH 2.0 — — Vde
input Low Voltage " VL — — 0.8 Vdc
DC OPERATING CONDITIONS AND CHARACTERISTICS Three-State Output
Symbol Parameter Test Conditions Min Typ Max Unit
117} Address/Enable “1" } Vig=VccMax — — 40 pAdc
T8 Input Current 0" ViIL=045V — -0.1 -0.25 mAdc
VOoH Output Voltage 1 10H = -2.0 mA, V¢ Min 24 34 — vdc
VoL “0" loL = +16 mA, Vgc Min — 0.35 0.45 Vde
loHE Output Disabled 1 VoH =+56.25 V, V¢ Max — — 40 nAdc
IOLE Current “0" VoL = +0.3 V, V¢ Max — — -40 uAde
ViK Input Clamp Voltage lin=-18 mA — — -1.2 Vdc
los Output Short Circuit Current | Ve Max, Vot = 0.0V -15 — -70 mAdc
One Output Only for 1.0 s Max
Icc Power Supply Current Ve Max — 80 150 mAdc
All Inputs Grounded :
CAPACITANCE (f = 1.0 MHz, Ta = 25°C, periodically sampled rather than 100% tested.) .
Characteristic Symbol Typ Unit
Input Capacitance Cin 8.0 oF
Output Capacitance Cout 10 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS (Full operating voltage and temperature)
MCM7685 MCM7685A
0 to +75°C 0 to +76°C
Characteristic Symbol Typ Max Typ Max Unit
Address to Qutput Access Time tAA 45 70 40 55 ns
Chip Enable Access Time tEA 30 40 30 40 ns
NOTE: AC limits guaranteed for worst case N2 q ial with test f of 6.0 MHz.
TIMING DIAGRAM AC TEST LOAD
Vee
i —
30V
! LIRS 1,5& 15V 300
Address 1.5 VX 00V cs s =T 0.0V .
'AA—’: [— tEA— e —= re—tgA Test Point Ox
1 | Yo
Output 1.5 ‘X “0" Output 1.5 v¥ 7[1.5 v 30 pF* 600
I
t, t5 < 5.0 ns L
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MCM7685/MCM7685A

PROGRAMMING

The PROMs are manufactured with all bits/outputs Logical
“1°" (Output High). Any desired bit/output can be programmed
to a Logical 0" (Output Low) by following the simple procedure
shown below. One may build his own programmer to satisfy the
specifications described in Table 1, or buy any of the commer-
cially available programmers which meet these specifications.
These PROMs can be programmed automatically or by the man-
ual procedure shown below.

PROGRAMMING PROCEDURE
1. Address the PROM with the binary address of the selected
word to be programmed. Address inputs are TTL-compa-
tible. An open circuit should not be used to address the
PROM. : _
2. Disable the chip by applying input high (V|H) to the CS
input. TS input must remain at V| for programming. The
chip select is TTL-compatible. An open circuit should not
be used to disable the chip.

. Disable the programming circuitry by applying an Qutput
Voltage Disable of less than Vopp to the output of the
PROM. The output may be left open to achieve the disable.

. Raise V¢ to VpH with rise time equal to t;.

. After a delay equal to or greater than tyg, apply a pulse with
amplitude of Vopg and duration of t; to the output selected

w

A H

for programming. Note that the PROM is supplied with
fuses intact generating an output high. Programming a
fuse will cause the output to go low in the verify mode.

6. Otherbitsin the same word may be programmed while the

* Vg inputis raised to Vpp by applying output enable pulses

to each output which is to be programmed. The output

enable pulses must be separated by a minimum interval

of t4. .

. Lower V¢ to 4.5 Volts following adelay of t4 from the last

programming enable pulse applied to an output.

Enable the PROM for verification by applying a logic 0"

(VL) to the CS input.

9. If any bit does not verify as programmed, repeat Steps 2
through 8 until the bit has received a total of 1.0 ms of pro-
gramming time. Bits which do not program within 1.0 ms
may be considered programming rejects. Multiple pulse of
durations shorter than 1.0 ms may be used to enhance
programming speed.

10. Repeat Steps 1 through 9 for all other bits to be pro-
grammed in the PROM.

11. Programming rejects returnedto the factory mustbe
accompanied by data giving address with desired and
actual output data of a location in which a programming
failure has occured.

~

©

TABLE 1 — PROGRAMMING SPECIFICATIONS

Symbol Parameter Min Typ Max Unit
VIH Address Input 24 5.0 5.0 \"
ViL Voltage (1) 0.0 0.4 0.8 \
VpH Programming/Verify 11.75 120 12.25 A
VpL Voitage to V¢ . 4.5 45 5.5 \4
\ccp Programming Voltage Current Limit 600 8600 650 mA

with Vpy Applied
tr Voltage Rise and 1.0 - 1.0 10 us
1 Fali Time 1.0 1.0 10 us
tq Programming Delay 10 10 100 S
tp Programming Pulse Width 100 — 1000 us
DC Programming Duty Cycle —_ 50 90 %
Output Voltage
VoPE Enable 100 105 B ] \
VorPD - Disable (2) 45 5.0 5.5 \
10PE Output Voltage Enable Current 20 40 ) 10 mA
TA Ambient Temperature — 25 75 °C

(1) Address and chip select should not be left oben for Viy.
(2) Disable condition witl be met with output open circuit.

FIGURE 1 — TYPICAL PROGRAMMING WAVEFORMS
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MCM7685/MCM7685A

MCM7685/85A BLOCK DIAGRAM

(15)
A9 O— o=t
(18)
A8 O— sl
(17) 6
A7 0— Column [*] 1 of 64 64 8192-Bit
(1)| Address Column fi Memory Array
A6 O Buffers | _| Decode (64 % 128)
2)
A5 Lot
(3)
A4 O—J L]
1128
(8) .
A100—+ - 32 128 Transmission Gates
p L o
) >
. 1 of 32 1 of 32 10f32 1 of 32
A2 O— 5 ™ Decode | Decode | Decode | Decode
(6) Row 10f32 j
Al O— Address s Row
Buffers Decode
(5)
A0 O~ o]
(4) :
A3 O— L] {
Y ) y v
(10) Chip > Output Buffers
CS O—4 Select )
Butfer Ve = Pin 18 (Lm) cLuz) $(13) <L(M’
Gnd =Pin 9 .
04 03 02 o1
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MCM76161

@ MOTOROLA MCM76161A

16384-BIT PROGRAMMABLE READ ONLY MEMORY

L

The MCM76161 and MC76161A, together with various other v E
76xx series TTLPROMS, comprise a complete and compatible family
having common dc electrical characteristics and identical program- 16384-BIT PROGRAMMABLE o
mingrequirements. Theyare fullydecoded, high-speed, field- READ ONLY MEMORIES o
programmable ROMs and are available in commonly used organiza- o
tions, with three-state outputs. All bits are manufactured storing a MCM76161,A — 2048 x 8 THREE-STATE |
logical 1" (outputs high), and can be selectively programmed for : |
logical “0"" (outputs low). [

The field-programmable PROM can be custom-programmed to
any pattern using a simple programming procedure. Schottky bipolar
circuitry provides fast access time.

Pinouts are compatible to industry-standard PROMs and ROMs.
The MCM76161 is a pin compatible replacement for the 1024 x 8
with Pin 21 connected as A10 on the 2048 x 8.

In addition to the conventional storage array, extra test rows and

PIN ASSIGNMENT

columns are included to assure high programmability, and guaran- MCM76161DC/ADC
tee parametric and ac performance. Fuses in these test rows and » MCM76161PC/APC
columns are blown prior to shipment. 5
@® Common dc Electrical Characteristics and Programming ) R A7 Ve = 2‘?
Procedure 2 =4 A6 a8 23
® Simple, High-Speed Programming Procedure 3 A5 a9 [ 22
(1.0 Second per 1024 Bits, Typical) 4 A A0 3 21
@ Expandable — Three-State Outputs-and Chip Enable Inputs 5 T A3 cs1p—>120
A 19
® (nputs and Outputs TTL-Compatible 6 ? cs2f3 .
Low Input Current — 250 uA Logic 0", 40 uA Logic “1" 7C3A . cs3 =
Full Output Drive — 16 mA Sink, 2.0 mA Source 8 L4 A0 osp=17
y . o1 16
® FastAccess Time — Guaranteed for Worst-Case N2 Sequencing, ° ° o7
Over Commercial Temperature and Voltage Ranges 10 £502 ‘06 E 18
® Pin-Compatible with Industry-Standard PROMs and ROM nees o
in-Compatible with Industry-Sta s an S 12 ans oaET13

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value: - Unit
Operating Supply Voltage Vee . +7.0 - Vdc
Input Voltage Vin +5.5 Vdc
Operating Output Voltage VOH +7.0 Vdc
Supply Current Icc 650 mAdc
Input Current lin -20 mAdc
Output Sink Current lo 100 mAdc
Operating Temperature Range TA Oto+75 °C

) MCM76161xxx

Storage Temperature Range Tstg -55 to +150 °C
Maximum Junction Temperature Ty +175 °C

Note:
Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional
* operation should be restricted to RECOMMENDED OPERATING CONDITIONS. Exposure to higher
thanr ges for d periods of time could affect device reliability. (While
programming, follow the programming specitfications.)
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MCM76161/MCM76161A

GUARANTEED OPERATING RANGE (Ta = 0°C to +75°C)

Parameter Symbol Min Nom Max Unit
Supply Voltage Vee 4.75 5.0 5.25 Vdc
Input High Voltage VIH 2.0 — — Vdc
input Low Voltage ViL — — .08 Vdc
DC OPERATING CONDITIONS AND CHARACTERISTICS Three-State Output )
Symbol Parameter Test Conditions Min Typ Max Unit
iH Address/Enable B VjH = Ve Max — — 40 uAde
L Input Current "0 ViL=045V — -0.1 -0.25 mAdc
VOoH Output Voltage e IoH = -2.0 mA, Vgc Min 24 34 — Vdc
VoL 0" loL = +16 mA, V¢ Min — 0.35 0.45 Vdc
lOHE Output Disabled 1" | Vou=+5.25V, Vo Max — — 40 uAdc
IOLE Current 0" | VoL=+0.3V,Vcc Max — — -40 #Adc
ViK input Clamp Voitage lin=-18 mA — — -1.2 Vdc
los Qutput Short Circuit Current | Vg Max, Vot =00V -15 — -70 mAdc
One Output Only for 1.0 s Max
lcc Power Supply-Current Vce Max — 130 180 mAdc
All Inputs Grounded
CAPACITANCE (f= 1.0 MHz, Tp = 25°C, periodically sampled rather than 100% tested.)
Characteristic Symbol Typ Unit
Input Capacitance Cin 8.0 pF
Output Capacitance Cout 10 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS (Full operating voltage and temperature)
MCM76161 MCM76161A
0 to +75°C 0 to +75°C
Characteristic Symbol Typ Max Typ Max Unit
Address to Output Access Time tAA 45 70 35. 60 ns
Chip Enable Access Time tEA 30 40 30 40 ns
NOTE: AC limits guaranteed for worst case N2 ial with i test fi of 5.0 MHz.

TIMING DIAGRAM

TS
, | 3.0V 1.5v{ 1.5V
Address 1%\9( .
: oov Cs ; A 0.0V

. I |
tAA—= [ A= r— = r—tEa
!

| I I
15 v K 0" Output 1.5 v\ 7(1 5V
' U ‘

ty, 4. < 5.0 ns

Qutput

AC TEST LOAD

Vee
300
Test Point Ox

30 pF* 600
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MCM76161/MCM76161A

PROGRAMMING

The PROMSs are manufactured with all bits/outputs Logical
““1** (Output High). Any desired bit/output can be programmed fuses intact generating an output high. Programming a
to a Logical 0" (Output Low) by following the simple procedure fuse will cause the output to go low in the verify mode.
shown below. One may build his own programmer to satisfy the 6. Other bits in the same word may be programmed while the
specifications described in Table 1, or buy any of the commer- V¢ inputis raised to VpH by applying output enable pulses
cially available programmers which meet these specifications. to each output which is to be programmed. The output
These PROMSs can be programmed automatically or by the man- enable pulses must be separated by a minimum interval
ual procedure shown below, of t4.
Lower V¢ to 4.5 Volts following a deiay of tg from the last
programming enable pulse applied to an output.
Enable the PROM for verification by applying a logic “0"

for programming. Note that the PROM is supplied with

~N

PROGRAMMING PROCEDURE
1. Addressthe PROM with the binary address of the selected

®

word to be programmed. Address inputs are TTL-compa-
tible. An open circuit should not be used to address the
PROM.

2. Disable the chip by applying input high (Vi) to the TS
input. TS input must remain at V|H for programming. The

©

(V)L) to the CS input.

If any bit does not verify as programmed, repeat Steps 2
through 8 until the bit has received a total of 1.0 msof pro-
gramming time. Bits which do not program within 1.0 ms
may be considered programming rejects. Multiple pulse of

TTL PROM

chip select is TTL-compatible. An open circuit should not durations shorter than 1.0 ms may be used to enhance
be used to disable the chip. programming speed.
3. Disable the programming circuitry by applying an Output 10. Repeat Steps 1 through 9 for all other bits to be pro-
Voitage Disable of less than Vopp to the output of the grammed in the PROM.
PROM. The output may be left open to achieve the disable. 11. Programming rejectsreturned to the factory mustbe
4. Raise V¢ to VpH with rise time equal to ty. accompanied by data giving address with desired and
5. Afteradelay equaltoorgreater thanty, apply a puise with actual output data of a location in which a programming
amplitude of Vopg and duration of tp to the output selected failure has occured.

TABLE 1 — PROGRAMMING SPECIFICATIONS

Symbol Parameter Min Typ Max Unit
_ViH Address Input 24 50 5.0 \Z
ViL Voltage (1) 0.0 04 0.8 Vv
VpH Programming/Verify 11.75 12.0 12.25 \"
VpL Voltage to Vcc 45 45 5.5 \%
lccp Programming Voltage Current Limit 600 600 650 mA
with VpH Applied
tr Voltage Rise and 1.0 1.0 10 us
t§ Fall Time 1.0 1.0 10 us
t4 Programming Delay 10 10 100 . us
p Programming Pulse Width . 100 . . 1000 pus
DC Programming Duty Cycle — 50 90 %
Output Voltage
VoPE Enable 100 105 1o \Y
VoprD Disable (2) 4.5 5.0 5.5 \
loPE Output Voltage Enable Current 20 4.0 10 mA
TA Ambient Temperature — 25 75 °C

(1) Address and chip select should not be left open for V.
(2) Disable condition will be, met with output open circuit.

FIGURE 1 — TYPICAL PROGRAMMING WAVEFORMS

v .
PH 90%
Vee
v 10%
PL
1,
—_—t ey —4 t
ins R B
Data-1
-—‘l | —
Data-2 n
le— ty
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MCM76161/MCM76161A

MCM76161/161A BLOCK DIAGRAM .

{21)
E A10 O— -
8 22
A9 [
o.
- 23] -
fo! 6
t "8 Column || 10of 64 64 - 16384-Bit
Address Column + T Memory Array
(1)} Buffers Decode . (64 x 256)
A7 F’
(2)
ASO-—I o ey
3)
A5 O— -]
256
(4) L
A4 O— ] 256 Transmission Gates
32,L -
(5) 1 of 321 of 32(10f32 |10f32 | 10f32 |10f32 | 10f32|10f32
A3 O— [~ N i
3 : Decode |Decode | Decode | Decode | Decode | Decode | Decode | Decode
5 ) .
(6) Row 10f 32
A20— Address [#™ Row
Buffers Decode
()
Al 0——J -
(8)
AQ O— -
\ | \
_ (20
€810 X 8 Output Buffers
(19) Chip
cs20—— Select
ff
csao B Vce = Pin 24
Gnd =Pin 12
. (9) {10) (1) (13) (14) {15) {16) a7
o1 02 03 04 05 06 07 08
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MCM76165
MCM76165A

[ ' Advance Information ]

16384-BIT PROGRAMMABLE READ ONLY MEMORIES

The MCM76165 and MCM76165A, together with various other
76xx series TTL PROMs, comprise a complete and compatible
family having common dc electrical characteristics and identical
programming requirements. They are fuily decoded, high-speed,
field-programmable ROMs and are available in commonly used
organizations, with three-state outputs. All bits are manufactured
storing a Logical 1" (outputs high), and can be selectively pro-
grammed for Logical “0"” (outputs low). ’

The field-programmable PROM can be custom-programmed to
any pattern using a simple programming procedure. Schottky
bipolar circuitry provides fast access time.

In addition to the conventional storage array, extra test rows
and columns are included to assure high programmability, and
guarantee parametric and ac performance. Fuses in these test -
rows and columns are blown prior to shipment.

® 4096 Words x 4 Bits Organization
o TTL Compatible Inputs and Outputs

o Ultra Fast Read Access Time: 35 ns — MCM76165A
50 ns — MCM76165

® Three-State Outputs
e Two Chip Select Inputs for Memory Expansion

® Proven Reliable NiCr Fuse Technology and Extra Test Words
Insure High Programming Yields

TTL

16384-BIT PROGRAMMABLE
READ ONLY MEMORIES

MCM76165,A — 4096 x 4
THREE-STATE OUTPUTS

D SUFFIX
CERAMIC PACKAGE
CASE 732-03

P SUFFIX
PLASTIC PACKAGE
CASE 738-02

20
1

PIN ASSIGNMENT

MOSAIC is a trademark of Motorola Inc. .
This document contains information on a new product. Specifications and information herein
are subject to change without notice.

9-31

® MOSAIC Oxide Isolate Technology Provides Optimum Speed- U
Power Characteristics Ag [ 20 ] Vee
e Standard 20-Pin, 300 Mil Wide, Dual-In-Line Package
! 9 A7 [2 19 []1Ag
As : 3 18 :] A10
As[]a 173 A
ABSOLUTE MAXIMUM RATINGS (See Note) A4 [ 16 ;|ﬁ1
Rating Symbol Value Unit A3 15 :lltgz
Operating Supply Voltage V, +7.0 Vde
— A2 [ 147 04
Input Voltage Vin -+5.5 Vdc
Operating Output Voltage VOH +7.0 Vdc A8 13[] 02
Supply Current Icc 650 mAdc Ag : 9 12[7] O3
Input Current lin -20 mAdc Gnd E 10 117 04
Output Sink Current lo 100 mAdc
Operating Temperature Range TA Oto +75 °C
MCM76165 xxx :
Storage Temperature Range Tstg —55t0 +150 °C . .
Maximum Junction Temperature Ty +175 °C ORDERING INFORMATION
Note: ) - : - Device Package
Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ded. Func-
tional operation should be restricted to RECOMMENDED OPERATING CONDITIONS. Exposure MCM76165DC Ceramic Dual-in-Line
to higher than r ded voltages for ded periods of time could affect device reli- MCM76165ADC :
ability. (While programming, follow the programming specifications.) MCM76165PC . o
MCM76165APC Plastic Dual-in-Line

TTL PROM




| TTL PROM

MCM76165/MCM76165A

GUARANTEED OPERATING RANGE (TA=0°C to +75°C)

Parameter Symbol Min Nom Max Unit
Supply Voltage Vee 475 5.0 5.25 Vdc
Input High Voltage VIH 2.0 - — Vde
Input Low Voltage ViL — — 0.8 Vdc
DC OPERATING CONDITIONS AND CHARACTERISTICS Three-State Output
Symbol Parameter Test Conditions Min Typ Max Unit
IIH Address/Enable “1" | V|4 = Vcc Max ) — — 40 pAde
T8 Input Current “0” | ViL=045V o — -0.1 | -0.25 mAdc
VoH Output Voltage “1" | loH==2.0 mA, Vcc Min . 24 34 — Vdc
VoL “0" | loL=+16 mA, Vcc Min : — 0.35 0.45 Vdc
IOHE Output Disabled “1" { VoH=+5.26 V, Vcc Max _ - 40 pAdc
IOLE Current “0” | VoL=+0.3V, Vgc Max : — — -40 wAdc
ViK Input Clamp Voltage lin=—18 mA — — -1.2 ‘Vde
los Output Short Circuit Current Vee Max, Vout=0.0 vV . -15 —_ -70 mAdc

. ) One Output Only for 1.0 s Ma:
Icc Power Supply Current Vec Max - 110 165 mAdc
: All Inputs Grounded

CAPACITANCE (Tp =25°C, periodically sampled rather than 100% tested.)

Parameter Test Conditions Symbol Typ Unit
Input Capacitance Vee = 5.0V, Vip =20V, f = 1.0 MHz Cin 8.0 pF
Output Capacitance Vee = 5.0V, Vout = 20V, f = 1.0 MHz . Cout 10 pF
AC OPERATING CONDITIONS AND CHARACTERISTICS MCM76165 MCM76165A
(Full operating voltage and temperature) 0 to +75°C 0to +75°C
Characteristic Symbol Typ Max Typ Max Unit
Address to Qutput Access Time tAA — 50 — 35 ns
Chip Select Access Time tSA — 25 — 25 ns
Chip Disable Access Time DA - 25 — 25 ns

NOTE: AC limits guaranteed for worst case N2 sequential with maximum test frequency of 5.0 MHz.

TIMING DIAGRAM

| 30V o
Address 1.5V CS4, CSy
1 00V
i
|
VoH
Output : x‘,,s Vv Outputs
T | VoL
——— tAA :4__
Outputs — Noisv
= |VoLAc* +05V VoLac*
“t tf<5.0ns
*VoLAC and VOHAC are the measured output voltage levels while enabled. .
Symbol Parameter st Vee AC TEST LOAD
tAA Address Access Time Closed Z
tEAq Chip Select Access Time from Open S1
“Three State” to Vou
teAy Chip Select Access Time from Closed
' “Three State” to Vo PROM
DA, Chip Disable Access Time from Open Output Ox Test Point
Vo.H to. Three State' : E 600 Q 30 pF*
"DAz Chip Disable Access Time from Closed
VoL to “Three State" *Includes jig & probe
= total capacitance
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MCM76165/MCM76165A

PROGRAMMING

The PROMs are manufactured with all bits/outputs
Logical “1”* (Output High). Any desired bit/output can
be programmed to a Logical /0" (Output Low) by fol-
lowing the simple procedure shown below. One may
build his own programmer to satisfy the specifications
described in Table 1, or buy any of the commercially
available programmers which meet these specifice-
tions. These PROMs can be programmed automatically
or by the manual procedure shown below.

PROGRAMMING PROCEDURE
1. Address the PROM with the binary address of the
selected word to be programmed. Address inputs
are TTL-compatible. An open circuit should not
be used to address the PROM.

2. Disable the chip by applying input high (V|H) to
the CSx input. CSy input must remain at V)4 for
programming. The chip select is TTL-compatible.
An open circuit should not be used to.disable the
chip. ’

3. Disable the programming circuitry by applying an
Output Voltage Disable of less than Vgpp to the
output of the PROM. The output may be left open
to achieve the disable.

4. Raise Vi to VpH with rise time equal to ty.

5. After a delay equal to or greater than tg, appiy a
pulse with amplitude of VopE and duration of tp

to the output selected for programming. Note that
the PROM is supplied with fuses intact generating
an output.high. Programming a fuse will cause
the output to go low in the verify mode.

6. Other bits in the same word may be programmed

while the Vg input is raised to Vpy by applying
output enable pulses to each output which is to
be programmed. The output enabie pulses must
be separated by a minimum interval of tq.

7. Lower Vg to 4.5 Volts following a delay of tq

from the last programming enabie pulse applied
to an output.

8. Enable the PROM for verification by applying a

Logic “0” (VL) to the TSy inputs.

9. If any bit does not verify as programmed, repeat

Steps 2 through 8 until the bit has received a total
of 1.0 ms of programming time. Bits which do
not program within 1.0 ms may be considered
programming rejects. Multiple pulse of durations
shorter than 1.0 ms may be used to enhance pro-
gramming speed.

10. Repeat Steps 1 through 9 for all other bits to be

programmed in the PROM.

11. Programming rejects returned to the factory must

be accompanied by data giving address with de-
sired and actual output data of a location in which
a programming failure has occurred.

TABLE 1 — PROGRAMMING SPECIFICATIONS

Symbol Parameter Min Typ Max Unit
VIH Address Input 24 5.0 5.0 \Y
ViL Voltage(1) 0.0 0.4 0.8 \%
VPH Programming/Verify ‘1175 12.0 12.25 v
VpL Voltage to Vce 4.5 4.5 5.5 \
Icep Programming Voltage Current Limit 600 © 600 650 mA

with Vpy Applied
t Voltage Rise and 1.0 1.0 10 us
tf Fall Time 1.0 1.0 10 us
td4 Programming Delay 10 10 ’ 100 us
tp Programming Pulse Width 100 —_ 1000 us
DC Programming Duty Cycle — 50 90 %
Output Voltage
VOPE Enable 10.0 10.5 1.0 v

VoOPD Disable(2) 4.5 5.0 5.5 Vi
lOPE Output Voltage Enable Circuit 2.0 4.0 10 mA
TA Ambient Temperature _ 25 75 °C

(1) Address and chip select should not be left open for Vi,
(2) Disable condition will be met with output open circuit.
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MCM76165/MCM76165A

: §IIC~SZ
<0
- VPH
= Vee
o] VpL
E —'+~l tp L‘— ——] if
!d—»l I
| Data-1
=
P‘ — 7 |<——
Data-2 -
- Data-N I l -
o -{ e—tg
o MCM76165/165A BLOCK DIAGRAM
Ar1 017
18
A0 O(—)J : .
19),
Ag O - i
ol e |7 : 10f 128 128 16384-Bit
Ag O— Agd\::‘s: P Column ey - Memory Array
Buffers Decode (128 x 128)
2
A7 o2 -
Ag (3) |
Ag o—‘ﬂ -
4
128
/
CALC (5) - 2 128 Transmission Gates -
7—> —
o (6) : 10of 32 - 1 of 32 1 0of 32
A3 ™ Decode Decode Decode
5 ) .
ol Row | | 1of32.
A2 0~ Address [™] Row.
Buffers || Decode
Ar 18 ’
10— 1
(9,
Ag O'—)’ -t i .
y \ y
4 Output Buffers
—
Vec=Pin 20
Gnd=Pin 10

FIGURE 1 — TYPICAL PROGRAMMING WAVE FORMS
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@ MOTOROLA

MCM10143

8 x 2 MULTIPORT REGISTER FILE
(RAM)

The MC10143 is an 8 word by 2 bit multiport register file (RAM)
capable of reading two locations and writing one location simulta-
neously. Two sets of eight latches are used for data storage in this
LS! circuit.

WRITE

The word to be written is selected by addresses Ag—A2. Each bit
of the word has a separate write enable to allow more flexibility in
system design. A write occurs on the positive transition of the clock.
Data is enabled by having the write enables at a low level when the
clock makes the transition. To inhibit a bit from being written, the
bit enable must be at a high level when the clock goes low and not
change until the clock goes high. Operation of the clock and the bit
enables can be reversed. While the clock is low a positive transition of
the bit enable will write that bit into the address selected by Ag—A9.

READ

When the clock is high any two words may be read out simulta-
neously, as selected by addresses Bg—-Bp and Cg--Cp, including the
word written during the preceding half clock cycle. When the clock
goes low the addressed data is stored in the slaves. Level changes on
the read address lines have no effect on the output until the clock
again goes high. Read out is accomplished at any- time by enabling
output gates (Bo—B1}, (Cg—-C1).

tpd:

Clock to Data out = 5 ns (typ)
(Read Selected)

Address to Data out = 10 ns (typ)
(Clock High)

Read Enable to Data out = 2.8 ns (typ)
(Clock high, Addresses present)

Pp = 610 mW/pkg (typ no load)

MECL

8 x 2 MULTIPORT REGISTER
FILE (RAM)

F SUFFIX
CERAMIC PACKAGE
CASE 652

L SUFFIX
CERAMIC PACKAGE
CASE 623

TRUTH TABLE

*MODE INPUT ouTPUT

*“Clock | WEg |WEy | Dg | D1 | REg [ REc | 08g [0B { QCp| QCy
Write LH L L H H H H L L L L
Read H o ) 4] -] L L H H H H
Read | H™L | o o o [ o L L H | H [ H[H
Read L=H-L H H o & L L H H H H
Write LH L L L H H H L L L L
Read H o o |o | o L L L Ho| L H

**Note: Clock occurs sequentially through Truth Table
*Note: AO-A2, BO-B2, and C0-C2 are all set to same address location
throughout Table.
¢ = Dont Care

PIN ASSIGNMENT

iCd Veco . Vee 24
2 (] 08, Veer 23
3 ] aBg Qacy E 22
4 ] REg acg 3 2!
5 By REc [T 20
6 [ 8o Clock [ 19
7 T3 B4 Cr [ 18
8 [ WE, Co 17
9 1: WEg cqy [ 16
10 . og Ay L":x 15
11 T3 oy Ag 14
12 ] vee Ay gn
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MCM10143

BLOCK DIAGRAM

4
REg ©-
Multi- lave b Output 2
6 plexer s Gate . O QB
B0 O——— Read B-bit 1 1 Bbit 1
819 O—5—| Decoder |—
82 O—— 8
Multi- Output 3
I
plexer Bs~bai‘:90 L.‘ Gate O QBg
™ B-bito -~ > Bbito
- | <=
m < —o  Write L
S [ i 8 x1
WE
E m 0o 10 Amphfuer Master Latches
Co o- Bito . Bit O
Clock o—'—%b
A0 o :4 Write
. Ay 015 Decoder
‘ Az o013 A
- write 1 8x1
WEj o 8 Amplifier . Master‘ Latches
Dy o1 Bit 1 — Bit1
Lo Muld: p-»| Slave Output | 55
plexer Cobit 1 Gate [~ OCy
C-bit1 = c-bit1
Cootl - Read
16
c
c1 o—ﬁ——b Dec:dsr — -
2 L Mutti- L Slave Output | 5,
plexer C-bit 0 Gate ——0 QCqg
C-bit 0 4> C-bit0
FEc 022
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MCM10143

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit
Power Supply Voitage (Vcc = 0) VEE -8to 0 Vdc
Base Input Voltage (Ve = 0) Vin 0to VEg Vdc
Output Source Current — Continuous C g < 50 mAdc
— Surge < 100
Junction Operating Temperature Ty <165 °c
Storage Temperature Range Tstg -55to +150 °c
Permanent device deamage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
ELECTRICAL CHARACTERISTICS
ELECTRICAL CHARACTERISTICS
DC TEST VOLTAGE VALUES Each MECL Memory circuit has been de-
(Volts) signed to meet the dc and ac specifications
Test shown in the test table, after thermal equi-
Temperature ViHmax ViLmin ViHAmin ViLAmax VEE librium has been established. The circuit
is'in a test socket or mounted on a printed
0°c -0.840 -1.870 -1.1485 -1.430 -5.2 circuit board and transverse air flow greater
+25°C -0.810 -1.850 -1.105 -1.475 -5,2 than 500 linear fpm is maintained. Outputs
ry are terminated through a 50-ohm resistor
+75°C -0.720 -1.830 -1.045 -1.450 -5.2 10 -2.0 volts.
0°c +259% +75°C
Characteristics Symbol Min | Max | Min | Typ | Max [Min { Max Unit
Power Supply Drain Current Ig - 150 - 118 | 150 - 150 | mAdc
Input Current linH KsAdc
Pins 10, 11,19 - (245 | — - | 245 — | 245
All other pins — 1200 — - 200 - | 200
Switching Times 0] ns
Read Mode
Address Input tg £ g+ 40 | 1563 | 45 10 [ 145 |45 | 155
Read Enable tRE-QB+ 11163 [ 12] 35)50 |12] 565
Data tClock + QB —~ 127173120 50) 70 ]20] 76
Setup
Address tsetup (B —Clock —) — - | 85)565) — - -
Hold
Address thold(Clock =B +) - - |-15]|-45] — — —
Write Mode
Setup
Write Enable tsetup(WE-Clock+)| — | — | 70| 40| ~ . -
v tsetup(WE +Clock-)| — - |10 }-20] - - -
Address tsetup(A-Clock+) | — - |80} 50| — = -
Data tsetup{D~Clock+) | — - | 50]20] - — .
Hold -
Write Enable thold(Clock-WE+) | — - 65 | 25 - - -
tholdiClock+WE-} { =~ | — {10 =204 - | - | -
Address thold(Clock + A +) - - 10 }-30) -~ - -
Data thold (Clock +D+) - ~ {10 }-20} - - -
Write Pulse Width PWWE - — 80 | 50 - - -
Rise Time, Fall Time Coty, tg 11142111125 40 |11 ] 45
(20% to 80%)

@AC timing figures do not show all the necessary presetting conditions,
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MCM10143

READ TIMING DIAGRAMS

Access {Clock High) g

FIGURE 1
Qs
Enable __
R FIGURE 2
 tRE+QB-
Q
Data
Calontad)
(Address Q e - —— FIGURE 3
__________________ -
(e t -
Clock / -1 Clock+QB
Setup and Hold o e — - FIGURE 4
Clock !
L-»‘setup -- #C» thold -
WRITE TIMING DIAGRAM *
Enable Setup
WE FIGURE 5
tsetup
Clock ¢
Enable Hotd
WE FIGURE 6
Clock thola
Disable
WE FIGURE 7
Clock
Pulse Width
Clock FIGURE 8
_ t > > tholg j
WE
Addrass FIGURE 9
2}
tsetup™
Clock -
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@ MOTOROLA MC10H145

L Advance Information ]

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC
The MC10H145 is a member of Motorola’s new MECL family. The

MC10H145 is a 16 x 4 bit register file. The active-low chip select

allows easy expansion. — 16 x 4 BIT REGISTER FILE
+ The operating mode of the register file is controlled by the WE -

input. When WE is “low’’ the device is in the write mode, the outputs
are “low’' and the data present at D, input is stored at the selected
address. when WE is “high”, the device is in the read mode — the

data state at the selected location is present at the Qp, outputs. P SUFFIX
) . PLASTIC PACKAGE
® Address Access Time, 3.5 ns Typical ’ CASE 648

@ Power Dissipation, 700 mW Typical
@ Improved Noise Margin 150 mV {Over Operating Voltage and

Temperature Range) L SUFFIX
CERAMIC PACKAGE
® Voltage Compensated CASE 620

® MECL 10K-Compatible

MAXIMUM RATINGS
PIN ASSIGNMENT

. Characteristic " Symbol Rating Unit
Power Supply (Vcc = 0) VEE - -80t0 0 Vdc
Input Voltage (Vg = 0) Vi O to VEg Vdc Vee
Output Current — Continuous lout 50 mA Q2

— Surge | 100
Operating Temperature Range - TA 0t0.+75 o °C
Storage Temperature Range — Plastic Tstg -55 to +150 °Cc WE
— Ceramic -55 to +165
D3
ELECTRICAL CHARACTERISTICS (VEg = -5.2 V £ 5%) (See Note) D2
. 0° 25° 75° .

Characteristic Symbol Min Max Min Max Min Max Unit AO
Power Supply Current 13 — 165 — 150 — 165 | mA Al
tnput Current High linH — 375 — 220 — 220 | pA
Input Current Low linL 05 — 05 — 03 — | pA
High Output Voltage VoH |-1.02|-0.84|-098 | -0.81|-0.92|-0.735{ Vdc.

Low Output Voltage VoL |-195|-163|-195|-1.63|-1.95|-1.60( Vdc
High Input Voltage ViH -1.17 | -0.84 | -1.13 | -0.81 | -1.07 |-0.735| Vdc
Low Input Voltage VIL ]-195|-1.48 |-1.95 | -1.48 | -1.95 | -1.45 | Vdc TRUTH TABLE
NOTE MODE INPUT OUTPUT
Each MECL 10KH series circuit has been designed to meet the dc specifications shown in the test —
table, after thermal equilibrium has been established. The circuit is in atest socket or mountedon a _c_§ WE Dn On
printed circuit board and transverse air flow greater than 500 Ifpm is maintained. Outputs are T, y
terminated through a 50-ohm resistor to -2.0 volts. E Write “0 L L L L
This document contains information on a new product. Specifications and information herein are Wme,“‘ " L L H L
subject to change without notice. MECL, MECL 10K and MECL 10KH are trademarks of Motorola Inc. . Read L H @ Q
Disabled H ¢ ¢ L

¢ = Don’t Care
Q-State of Addressed Cell
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MECL
RAM

MC10H145

AC PARAMETERS
MC10H1456
Ta=0t0+75°C,
VEE =-6.2 Vdc +6%
i Characteristics Symbol Min Max Unit Conditions
Read.Mode: : ' | ns | Measuredfrom 50% of input to 50% of
Chip Selgct Access Time L tACS 1.0 4.0 output. See Note 2.
Chip Select Recovery Time - tRCS 1.0 4.0
Address Access Time tAA 20 6.0
Write Mode . : . e ns |twsAa = 3.5 ns
Write Pulse Width tw 4 40 |, - _Measured at 50% of input to 50% of
Data Setup Time Prior to Write twsD .. 0 - output. tyw = 4.0 ns.
Data Hold Time After Write tWHD .18 -
Address Setup Time Prior to Write tWSA 35 -
Address Hold Time After Write tWHA 0.5 -
Chip Select Setup Time Prior to Write tWSCS 0 —
Chip Select Hold Time After Write | tWHCS 15 —
Write Disable Time L tws 1.0 6.0
Write Recovery Time tWR 1.0 6.0
Chip Enable Strobe Mode . ns | Guaranteed but not tested on
- Data Setup Prior to Chip Select tcsp 0 —_ standard product. See Figure 1.
Write Enable Setup Prior to Chip Select tcsw 0 —
Address Setup Prior to Chip Select tcsa 0 -
Data Hold Time After Chip Select tCHD 1.0 —
Write Enable Hoid Time After Chip Select tCHW (o] —
° Address Hold Time After.Chip Select tCHA 2.0 —
Chip Select Minimum Pulse Width tcs 10 —
Rise and Fall Time :* ty, tf ns | Measured between 20% and 80%
Address to Output 0.7 25 points.
CS to Output 0.7 2.5
Capacitance . pF | Measured with a pulse technique.
Input Capacitance Cin — 6.0
Output Capacitance Cout - . 8.0

NOTES: 1. Test circuitcharacteristics: Ry =500, MC10H145. C| <5.0pF (lncludmg jig and Stray Capacitance). Delay shouid
be derated 30 ps/pF for capacitive loads up to 50 pF.
2. The maximum Address Access Time is guaranteed to be the worst -case bit in the memory.
3. For proper use of MECL in a system environment, consult MECL System Design Handbook.

FIGURE 1 — CHIP ENABLE STROBE MODE

——— o - ——

tcsp tCHA

\r - |7
on —— P T T
. [+~ ICHD
e Ry e
w

= tCSA -— tcg —o

10-8



MC10H145

16 x 4 Bit Register File
Qo Q1 Q2 a3 [
P2 ¥ s e s
Data Data Data Data Chip
Out Out Out Out Select
Buffer Buffer Buffer Butfer Buffer
Sense| | Sense| | Sense | | Sense
1
A0 0
9 g
Ato— £3
o g; | o 16 x 4 Memory
@ Cell Array
a0 22
T -
<
6
A30—
Write and
Data In Butfer 33
l——O WE
5 4 1" 12
o o
Do D1 D2 D3
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MECL

RAM

@ MOTOROLA

MCM10145

64-BIT REGISTER FILE
(RAM)

The MCM10145 is a 64-Bit RAM organized as a 16 x 4 array.
This organization and the high speed make the MCM10145 particu-
larly useful in register file or small scratch pad applications. Fully
decoded inputs, together with a chip enable, provide expansion
of memory ‘capacity. The Write Enable input, when low, allows
data to be entered; when high, disables the data inputs. The m
Select input when low, allows full functional operation of the
device; when high, all outputs go to a low logic state. The Chip
Select, together with open emitter outputs allow full wire-ORing
and data bussing capability. On-chip input pulldown resistors
allow unused inputs to remain open.

L SUFFIX
CERAMIC PACKAGE
CASE 620

® Typical Address Access Time = 10 ns
® Typical Chip Select Access Time =4.5ns
® QOperating Temperature Range = 0° to +75°C ‘F SUFFIX
f CERAMIC PACKAGE
® 50 kQ Pulidown Resistors on All Inputs CASE 650
® Fully Compatible with MECL 10,000
® Pin-for-Pin Compatible with the F10145
B8LOCK DIAGRAM
0 o Q2 a3 o PIN ASSIGNMENT
. % % P %
Data Data Data Data | Chip
out Out out out Select 1Cc=gdat Ve (Gnd)E—D 16
Buffer Buffer Buffer Buffer Buffer 20— ao Q2 ; 15
A 3 TS azf™4
a3 o1 WE [£T313
5] Do D312
6] A3 (o1 ausmw R A |
7] A2 A0 10
8L VEEe A1/ 9
Sense Sense Sense Sense
10 PIN NOTATION
AD Qi TS Chip Select Input
AO thru A3 Address inputs
~ DO thru D3 Data inputs
A1O—1 B & Q0 thru Q3 Data Outputs
5 8 16 x 4 Memory WE Write Enable Input
o a’ Cell Array
.| 8¢
A20—— 5~
T = ‘
<
6 TRUTH TABLE
A3 O—— MODE INPUT OUTPUT
s WE Q
Write and Cs WE | Dp n
Data In Buffer 13 Write 0" L L L L
- O WE Write /17 L L H L
\ = Pin
cc 5 4 11 12 Read . a ) a
Vge = Pin 8
Disabled H [ ¢ L
o 6 ¢ = Don’t Care.
Do D1 D2 D3
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MCM10145

FUNCTIONAL DESCRIPTION:
The MCM10145 is a 16 word x 4-bit RAM. Bit selec-
tion is achieved by means of a 4-bit address AO thru A3.

The operating mode of the RAM (CS input low) is
controlled by the WE input. With WE low the chip is
in the write mode—the output is low and thega_t_a present

The active-low chip select allows memory expansion up
to 32 words. The fast chip select access time allows
memory expansion without affecting system performance.

at Dy, is stored at the selected address. With WE high the
chip is in the read mode—the data state at the selected
memory location is presented non-inverted at Qp.

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit
Power Supply Voltage (Vce = 0) VEE -8t 0 Vdc
Base Input Voltage (Vg = 0} Vin 0to VEE Vdc
Output Source Current — Continuous lo < 50 mAdc
- Surge < 100
Junction Operating Temperature Ty < 165 oc
Storage Temperature Range Tstg -55 to +150 °c
Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
DC TEST VOLTAGE VALUES
(Volts}
Test
Temperature ViHmax ViLmin VIHAmin ViLAmax VEE
0°c -0.840 -1.870 -1.145 -1.490 -5.2
o, .
=L -0810 -1850 -1.105 1475 -52 ELECTRICAL CHARACTERISTICS
+75°C -0.720 -1.830 -1.045 1450 -5.2 Each MECL Memory circuit has been de-
signed to meet the dc and ac specifications
shown in the test tabie, after thermal equi-
librium has been established. The circuit
is in a test socket or mounted on a printed
circuit board and transverse air flow greater
than 500 {inear fpm is maintained. Qutputs
are terminated through a 50-ohm resistor
to -2.0 volts.
MCM10145 Test Limits
0°¢ +25°C +75°C
DC Characteristics Symbol Min Max Min Max Min Max Unit Conditions
Power Supply Drain Current IEE 130 € 125 - 120 mAdc | Typ tgg @ 25°C =90 mA
All outputs and inputs open.
Measure pin 8,
Input Current High tinH - 220 - 220 - 220 uAdc |Test one input at a time, all
other inputs are open.
Vin = VIH.
Input Current Low linLl 0.5 - 0.5 - 0.3 - uAdc | Test one input at a time, all
other inputs are open.
Vin = VIL-
Logic 1" VoH -1.000{ -0.840 | -0.960 | -0.810 | -0.900 | -0.720 | Vdc {Load 50§2t0-2.0V
Output Voltage
Logic 0" VoL -1.870 | -1.665 [ -1.850 | -1.650 | -1.830 | -1.6256 | Vdc
Output Voltage
Logic "1 VOoHA |-1.020 - -0.980 - -0.920 - Vdc |Threshold testing is performed
Threshold Voltage and guaranteed on one input at
Logic 0" VOLA - -1.645 - -1.630 - -1.606 | vdc [atime. Vin = ViHa of ViLA.
Threshold Voltage Load 50 Q1o -2.0 V.

10-11




MECL
RAM

MCM10145

SWITCHING CHARACTERISTICS (TA = 0°to +75°C, VEg = —5.2 Vdc +5° Output Load see Figure 1; see Note 2.)

Tert Limiis :
Characteristic “Symbol Min Typ Max Unit " Conditions
Read Mode : See Figures 2 and 3.
Chip Select Access Time tACS 20 45 8.0 ns Measured from 50% of input to 50% of
Chip Select Recovery Time 1 trcs 20 5.0 8.0 ns output. See Note 1,
Address Access Time tAA 4.0 10 15 ns
Write Mode
Write Pulse Width tw 8.0 - - ns twsa =5ns
Data Setup Time Prior to Write twsD Y] -6.0 - ns Measured at 50% of input to 60% of
Data Hold Time After Write tWHD 3.0 (1] - ns output.
Address Setup Time Prior to Write WSA 50 1.0 - ns tw = 8 ns. See Figure 4.
Address Hold Time After Write tWHA 10 -3.0 - ns ’
Chip Select Setup Time Prior to Write | tyscs 0 -5.0 - ns
Chip Select Hold Time After Write tWHCS 0 -6.0 - ns
Write Disable Time tws 2.0 5.0 8.0 ns
Write Recovery Time tWR 20 5.0 8.0 ns
Chip Enable Strobe Mode
Data Setup Prior to Chip Select tesD 0 -6.0 — ns Guaranteed but not tested on standard
Write Enable Setup Prior to Chip tosw 0 -3.0 - ns product. See Figure 5.
Select
Address Setup Prior to Chip Select tCSA 0 -3.0 - ns
Data Hold Time After Chip Select tCHD 20 -1.0 - ns
Write Enable Hold Time After Chip tCHW 0 -6.0 - ns
Select
Address Hold Time After Chip Select tCHA 4.0 -1.0 - ns
Chip Select Minimum Pulse Width tcs 18 12 — ns .
Rise and Fall Time Measured between 20% and 80% points.
Address to Qutput tr, tf 1.5 3.0 7.0 ns
CS to Output te, tf 15 3.0 5.0 ns
Capacitance
" Input Capacitance Cin - 40 6.0 pF
Output Capacitance ' Cout - 5.0 8.0 pF
Notes:

1. The maximum Address Access Time is guaranteed to be the worst-case bit in the memory.
2. For proper use of MECL Memories in a system environment, consuit MECL System Design Handbook.

Vee

FIGURE 1 — SWITCHING TIME TEST CIRCUIT

A0

(20 to 80%)

Vin - 08 v o1 |

SViL==-1.7V |

|
Input Pulse : |
ty=t§=201%*02ns

Unused outputs connected to a 50-ohm resistor to ground.
All timing measurements referenced to 50% of input levels.
Rt =50 2

CL < 5.0 pF (Including Jig and Stray Capacitance)

Delay should be derated 30 ps/pF for capacitive loads up to 50 pF.
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MCM10145

FIGURE 2 — CHIP SELECT ACCESS TIME

FIGURE 3 — ADDRESS ACCESS TIME

Chip Select
[

Address

Dout |

FIGURE 4 — WRITE MODE

Address ><

Chip Select . S

Write Enable x

twsp

r—— tysCs ——m

Dout f———— (WSA~—"J

tWR
1o tws

r—— Ty —— tWHD

N/

twHcs
ety —]

FIGURE 5 — CHIP ENABLE STROBE MODE

NI S

—~———
p—
Ftcso tCHA

b e e — o

r~ -
e e
-~ tcHD

Dip =t N s
—tcsw—Im

W
tcsa o

i tcs —9

|
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MECL
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@ MOTOROLA

MCM10144

256 x 1-BIT RANDOM ACCESS MEMORY

The MCM10144 is a 256 word x 1-bit Read/Write Random

Access Memory.  Data is accessed or stored by means of an 8-bit

address decoded on chip.

It has a non-inverting data out, a separate

data in line and 3 active-low chip select lines. It hasa typical access
" time of 17 ns and is designed for high-speed scratch pad, control,
cache, and buffer storage applications.- -
Typical Address Access Time =17 ns

e o o

L SUFFIX
CERAMIC PACKAGE
CASE 620

Typical Chip Select Access Time = 4.0 ns

Operating Temperature Range = 0° to +75°C
Open Emitter Output Permits Wired-OR for Easy Memory

Expansion

50 k$2 Input Pulldown Resistors on Chip Select

Power Dissipation Decreases with Increasing Temperature
Fully Compatible with MECL 10,000 Logic Family
Pin-for-Pin Replacement for F10410

BLOCK DIAGRAM

Dout Cs1 Cs2 Cs3
15 ]5 ]6 17
Data Out Chip
Buffer Select
.. Sense
Amplifier
Ao — % :
: T
2 55 » .
Al —H g3 - - 74 WE
w O €3 B
3 @ 0 32x8 <o
A2 —— %8 - Memory Cell ec
4 2 g Array b3 ‘;
A3 — < 2L — D;
- T g |13 i
9 o :
Aa — 2
Bit Address Buffer/
1
/8 Decoder Vee = Pin 16
VEgg = Pin 8

[ I

AS A6 A7

10-14

F SUFFIX
CERAMIC PACKAGE
CASE 650

PIN ASSIGNMENT

—————
1] A0 Vee 316
20 At Dout 115
3] A2 WE 314
4[] A3 Din ;(13
5[] CS1 A7 12
6 cs2 A6 [
7:;65‘3 A5 [ 10
8] Vee Adbg

PIN NOTATION

cs Chip Select Input
AQO thru A7 Address Inputs
Din Data Input
Dout Data Qutput
WE Write Enable Input
X TRUTH TABLE
MODE INPUT QUTPUT
[} WE Din Dourt
Write '0"" L L L L
Write 1’ L L H L
Read L H ®. Q
Disabled H [ @ L

*CS=CS1+CS2+CS3 ¢= Don’t Care.




MCM10144

FUNCTIONAL DESCRIPTION:

The MCM10144 is a 266 word x 1-bit RAM. Bit selec-

The operating mode of the RAM _@S_ inputs low) is
controlled by the WE input.” With WE low the chip is

in the write mode—the output is low and the data present
at Djp, is stored at the selected address. With WE high the .
chip is in the read mode—the data state at the selected
memory location is presented non-inverted at Dg¢.

tion is achieved by means of an 8-bit address AQ thru A7,

The active-low chip select allows memory expansion up
to 2048 words. The fast chip select access time allows
memory expansion without affecting system performance.

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit
Power Supply Voltage (Vcg = 0) VEE -8to 0 Vde
Base Input Voltage (Vg =0) Vin 0to VEE Vdc
QOutput Source Current — Continuous lo < 50 mAdc
— Surge < 100
Junction Operating Temperature 1) <165 °c
Storage Temperature Range Tstg -55 to +150 oc

Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.

DC TEST VOLTAGE VALUES
(Volts)
Test
Temperature ViHmax ViLmin ViHAmin ViLAmax VEE
0°c -0.840 -1.870 ~1.145 -1.490 -5.2 )
0,
+25°C -0.810 -1.850 -1.105 -1475 -5.2 ELECTRICAL CHARACTERISTICS
+ -0. _ 1. = - R
75°¢ 0720 1.830 1.045 1450 52 Each MECL Memory circuit has been de-
signed to meet the dc and ac specifications
shown in the test table, after thermal equi-
librium has been established. The circuit
is in a test socket or mounted on a printed
circuit board and transverse air flow greater
than 500 linear fpm is maintained. Outputs
are terminated through a 50-ohm resistor
to -2.0 voits.
MCM10144 Test Limits
0°c +259C +75°C
DC Characteristics Symbol Min Max Min Max Min Max Unit Conditions
Power Supply Drain Current lge - 130 - 125 - 120 | mAdc] Typ lgg @ 25°C =90 mA
. All outputs and inputs open.
Measure pin 8.
Input Current High linH - 220 - 220 - 220 wAdc |Test one input at a time, all
other inputs are open.
Vin = VIH.
Input Current Low hinl 0.5 - 0.5 - 0.3 - uAdc |Test one input at a time, all
other.inputs are open.
] Vin = ViL-
Logic 1" VoH | -1.000{-0.840 [-0.960 -0.810 | -0.800 | -0.720 | Vdc |Load 50 2 to -2.0V
Output Voltage ) .
Logic ‘0" VoL |-1.870| -1.665 | -1.850 | -1.650 | -1.830 | -1.625 | Vdc
Output Voltage
Logic “'1" - VoHA |[-1.020 - -0.980 - -0.920 - Vdc [Threshold testing is performed
Threshold Voltage and guaranteed on one input at
Logic 0"’ VOLA - -1.645 - -1.630 - -1.605 | Vdc |a-time.Vin = ViHaor ViLA.
Threshold Voltage Load 50 Q to -2.0 V. !
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MECL
RAM

MCM10144

SWITCHING CHARACTERISTICS (Tp =0°t0 +75°C, Vgg = -5.2 Vdc + 5%; Output Load see Figure 1;see Note 1 & 3.}

Test Limits
Characteristic . Symbol Min Typ * Max -~ Unit ) ¢ Conditions
Read Mode o : - " | See Figures 2 and 3.
Chip Select Access Time tacs 20 4.0 -10 ns - | Measured from 50% of input to 50% o
Chip Select Recovery Time tRCS 20 40 10 ns output. See Note 2. -
Address Access Time tAA 7.0 17 26 ns
Write Mode
Write Pulse Width tw 25 6.0 - ns twsa =80 ns
Dava Setup Time Prior to Write twsD 2.0 -3.0 - ns Measured at 50% of input to 50% of
Data Hold Time After Write tWHD 2.0 -3.0 - ns output.. '
Address Setup Time Prior to Write tWSA 80 | 0 ~ ns tw = 25 ns. See Figure 4.
Address Hold Time After Write WHA 0.0 -4.0 - ns
Chip Select Setup Time Prior to Write twscs 2.0 -3.0 - ns
Chip Select Hold Time After Write tWHCS 2.0 -3.0 - ns
Write Disable Time tws 25 5.0 10 ns
Write Recovery Time tWR 2.5 5.0 10 ns
Rise and Fall Time ) Measured between 20% and 80% points.
Output Rise and Fall Time tr, tf 1.5 30 7.0 ns When driven from Address inputs.
Output Rise and Fall Time t,t5 |15 3.0 5.0 ns | When driven from CS or WE inputs.
Capacitance
Input Capacitance Cin - 40 50 pF
Output Capacitance Cout - 70 8.0 pF

Notes: (1) Contact your Motorola Sales Representative for details if extended temperature operation is desired.
(2) The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory.-
(3) For proper use of MECL Memories in a system environment, consult: “MECL System Design Handbook.”

FIGURE 1 — SWITCHING TIME TEST CIRCUIT

INPUT LEVELS

ty = tf = 2.0 ns typ.

All timing measurements referenced to 50% of input levels.

RT =50 Q

CL < 5.0 pF (including jig and stray capacitance)

Delay should be derated 30 ps/pF for capacitive load up to 50 pF
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MCM10144

FIGURE 2 — CHIP SELECT ACCESS TIME

Chip Select
[

Dout

FIGURE 3 — ADDRESS ACCESS TIME

Address

MECL

tAA

Dout

FIGURE 4 — WRITE MODE

- X )

“— tw TWHD

Write Enable S Z
twso \—_7

— twHCs

r-'—-tWHA——I

r—— twscs —#

TWR 1

Dout twsa
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@ MOTOROLA MCM10152

MECL
RAM

256 x 1-BIT RANDOM ACCESS MEMORY I

The MCM10152 is a 256 word x 1-bit Read/Write Random

M D . £ . L SUFFIX
Access Memory. Data is accessed or stored by means of an 8-bit CERAMIC PACKAGE
address decoded on chip. It has a non-inverting data out, a separate CASE 620
data in line and 3 active-low chip select lines. It has a typical access
time of 11 ns and is designed for high-speed scratch pad, control,
cache, and buffer storage applications. :
® Typical Address Access Time = 11 ns
® Typical Chip Select Access Time'= 4.0 ns
® Qperating Temperature Range = 0° to +75°C
.

F SUFFIX
Open Emitter Output Permits Wired-OR for Easy Memory CERAMIC PACKAGE
Expansion : CASE 650

50 k€2 Input Pulldown Resistors on All Inputs

Power Dissipation Decreases with Increasing Temperature
Fully Compatible with MECL 10,000 Logic Family

PIN ASSIGNMENT

]
1 A0 Vee F:m
- 2] a1 Dout 115
BL DIAGRAM —
ocK 3 a2 ] P
4] A3 Din [313
Dout Csi Cs3 Cs3 s (] csi A7 12
s[]cs2 A6[J11
15 5 6 7
A 7(C—}cs3 A5 )10
Data Out - Chip
Buffer Select 8 VEE Ada[39
PIN NOTATION
Senf% CcS Chip Select Input
Amplifier AD thru A7 Address Inputs
AQ 1 E . Din Data Input
2 :; 5 ? 5 . Oout Data Output
Al— o3 ot 12 W WE Write Enable Input
al % 3 32x8 2 @
A2 -—‘ 23 b Memory Cell -— -
i 3a Array T
A3 :g v gg 73~ Din
: i
Ae —% 2 TRUTH TABLE
Bit Address Buffer/ MODE INPUT QUTPUT
1/8 Decode . . — p—
' Ve = Pin 16 ¢s. WE Din Dout
I10 In I12 Veg =Pin 8 write 0| L L L L
Write 1" L L H L
A5 A6 A7
Read L H ¢ Q
Disabled H ) ] L

*CS =CS1+CS2+CS3 ¢=Don’t Care.
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MCM10152

FUNCTIONAL DESCRIPTION:
The MCM10152is a 256 word x 1-bit RAM. Bit selec-
tion is achieved by means of an 8-bit address AO thru A7,
The active-low chip select allows memory expansion up
to 2048 words. The fast chip select access time allows
memory expansion without affecting system performance.

The operating mode of the RAM (CS inputs low) is
controlled by the WE input. With WE low the chip is
in the write mode—the output is low and the data present
at Djp, is stored at the selected address. With WE high the
chip is in the read mode—the data state at the selected

memory location is presented non-inverted at D ,q.

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit
Power Supply Voltage (Vce = 0) VEE -8to0 Vdc
Base Input Voltage (Vg = 0) Vin 0to VEE Vde
Output Source Current — Continuous o < 50 mAdc
— Surge <100
Junction Operating Temperature Ty < 165 °c
Storage Temperature Range Tsg -55 to +150 °c (-;
Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. m
DC TEST VOLTAGE VALUES E
(Volts)
Test
Temperature ViHmax ViLmin ViHAmin ViLAmax VEE
0°c -0.840 -1.870 -1.145 -1.490 -5.2
+25°€ -0.810 -1.850 -1.105 -1475 -52 ELECTRICAL CHARACTERISTICS
+75°C -0.720 -1.830 -1.045 1450 -5.2 Each MECL Memory circuit has been de-
signed to meet the dc and ac specifications
shown in the test table, after thermal equi-
librium has been established. The circuit
is in a test socket or mounted on a printed
circuit board and transverse air flow greater
than 500 iinear fpm is maintained. Qutputs
are terminated through a 50-ohm resistor
to -2.0 volts.
MCM10152 Test Limits
0°Cc +25°C +75°C
DC Characteristics Symbol Min Max Min Max Min Max Unit Conditions
Power Supply Drain Current lEE - 135 — 130 — 125 mAdc | Typ lgg @ 25°C =110 mA
All outputs and inputs open.
Measure pin 8.
Input Current High linH - 220 - 220 - 220 uAdc |Test one input at a time, all
other inputs are open.
Vin = VIH,
Input Current Low linLk 0.5 - 0.5 - 0.3 - 1 uAdc |Test one input at a time, all
other inputs are open.
: . Vin = ViL.
Logic “1" VoH -1.000{-0.840 |-0.960 -0.810 | -0.900 | -0.720 | Vdc {Load 50 2 t0 -2.0 V
Output Voltage .
Logic 0" VoL -1.870 | -1.665 -1.850 { -1.650 | -1.830 | -1.625 Vdc
Output Voltage
Logic 1" VoHA {-1.020 - ~-0.980 - -0.920 - Vdc |Threshold testing is performed
Threshold Voltage and guaranteed on one input at
Logic 0" VoLA = -1.645 - -1.630 - -1.605 [ vdc [atime. Vin = ViHaor VLA
Threshold Voltage Load 50 Q2 to -2.0 V.
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MCM10152

SWITCHING CHARACTERISTICS (Tp =09 to +75°C, Vv

EE = -5.2 Vdc ¢+ 5%; Output Load see Figure 1;see Note 1 & 3.}

Test Limits .
Characteristic +Symbol Min Typ Max Unit < Conditions
Read Mode . See Figures 2 and 3.
Chip Select Access Time tACS 20 4.0 75 ns Measured from 50% of input to 50% of
Chip Select Recovery Time tRCS 20 4.0 7.5 ns output. See Note 2. .
Address Access Time tAA 7.0 1 15 ns )
Write Mode
Write Pulse Width tw 10 6.0 - ns twsa =5.0ns
Data Setup Time Prior to Write twsD 20 -30 ns Measured at 50% of input to 50% of
Data Hold Time After Write tWHD 2.0 -20 - ns output. .
Address Setup Time Prior to Write twsA 5.0 3.0 - ns tw =10 ns. See Figure 4.
Address Hold Time After Write TWHA 3.0 . 0 - ns
Chip Select Setup Time Prior to Write tWscs 2.0 ~-3.0 - ns
Chip Select Hold Time After Write tWHCS 2.0 -30 - ns
Write Disable Time tws 25 5.0 7.5 ns
Write Recovery Time TWR 2.5 5.0 7.5 ns
Rise and Fall Time Measured between 20% and 80% points.
Output Rise and Fall Time tr g 1.5 3.0 50 ns ]
Capacitance .
Input Capacitance Cin - 4.0 5.0 pF
Output Capacitance Cout - 70 8.0 pF

Notes: (1) Contact your Motorola Sales Representative for details if extended temperature operation is desired.

(2) The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory, .
(3) For proper use of MECL Memories in a system environment, consult: “"MECL System Design Handbook.”

FIGURE 1 — SWITCHING TIME TEST CIRCUIT

Dout

o~
Al
@l

VEE

-6.2 Vdc

09V ——-

INPUT LEVELS

80%
20%
i

ty = tf = 2.0 ns typ.

All timing measurements referenced to 50% of input levels.

RT = 50 0

Cy =< 5.0 pF (including jig and stray capacitance)
Delay should be derated 30 ps/pF for capacitive load up to 50 pF
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FIGURE 2 - CHIP SELECT ACCESS TIME

Chip Seiect
cs

Dout

FIGURE 3 — ADDRESS ACCESS TIME

Address

taa

Dout

FIGURE 4 — WRITE MODE

- X

Chip Sefect NR /

[ tyy —— tWHD

Write Enable XK 7
twsD

— twHCs
le— twHaA —

r—— twsSCs ——
<o TWR 1

Dout r——— tg A ————
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MECL

| @ MOTOROLA

RAM

MCM10415-15
MCM10415-20

1024 x 1-BIT RANDOM ACCESSTMEMORY

The MCM10415 is a 1024-bit Read/Write Random Access Mem-
ory organized 1024 words by 1 bit. Data is selected or stored by
means of a 10-bit address (A0 through A9) decoded on the chip.
The chip is designed with a separate data in line, a noninverting
data output, and an active-low chip select.

This device is designed for use in high-speed scratch pad, con-
trol, cache and buffer storage applications.

® Address Access Time: MCM10415-20
MCM10415-15

® Fully Compatibie with MECL 10K/10KH

® Temperature Range of 0° to 75°C )

o Emitter-Follower Output Permits Full Wire-ORing

® Power Dissipation Decreases with Increasing Temperature

20 ns (Max)
15 ns (Max)

MECL
1024-BIT RANDOM
ACCESS MEMORY

BLOCK DIAGRAM

Dout [
|
i1 14
—
Data Out Chip
Buffer o Select
Sense
Amplifier
A0 2
8 = ! -
a2 g3 32x32 W
4] <8 X <o
n2—2 & L d Memorycel | $
o5 Arra T
a3 —2 28 Y SE L Din
w2 a |15
6| @ T
A — = :
& 1/32 Bit Address
Buffer/Decoder
VEg = Pin 8 {7 Is Po ln 12
Vee = Pin 16

A5 A6 A7 A8 A3

L SUFFIX
CERAMIC PACKAGE
CASE 620

F SUFFIX
CERAMIC PACKAGE
CASE 650

ORDERING INFORMATION
Suffix Denotes
MCM10415L15 — Ceramic Dual-in-Line Package
MCM10415F15 — Ceramic Flat Package
MCM10415L20 — Ceramic Dual-in-Line Package
MCM10415F20 — Ceramic Flat Package

PIN ASSIGNMENT
S
13 Doyt Veec =16
24 A0 Dijn 2 15
3 A1 [ =P
acqd A2 WE 213
5C] A3 A9 12
6 A4 A8 M
73 A5 A7 D10
8 T3 VEg A6 29

PIN DESIGNATION

o Chip Select Input
A0 to A9 Address Inputs
Din Data Inputs

Dout Data Output

WE Write Enable Input
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MCM10415-15 ¢ MCM10415-20

FUNCTIONAL DESCRIPTION: ) :
This device is a 1024 x 1-bit RAM. Bit selection is TRUTH TABLE
achieved !:vy means <_)f a 10-b|t. addresg- AO to A9. MODE INPUT - . OUTPUT
The active-low chip select is provided for memory — WE o
expansion up to 2048 words. cs E n Dout
The operating mode of the RAM (CS input low) is Write 0" L L L L
controlled by the WE input. With WE low, the chip is in Write “1” L L H L
the write mode, the output, Doyt, is low and the data Read L H p Q
state present at Dj, is stored at the selected address. —
With WE high, the chip is in the read mode and the data Disabled H 4 ¢ L
stored at the selected memory location will be pre- ¢ = Don’t Care.
sented noninverted at Dg¢. (See Truth Table)
ABSOLUTE MAXIMUM RATINGS
Rating Symbol Value Unit
Power Supply Voltage (Vcc = 0) VEE ~8to0 Vde
Base Input Voltage (Vcc = 0) Vin 0to VEE Vdc N
Qutput Source Current — Continuous lo <50 mAdc o
— Surge <100 wi
Junction Operating Temperature Ty <165 °C E
Storage Temperature Range Tstg. —55t0 +150 °C.
DC TEST VOLTAGE VALUES
{Volts)
Test
Temperature ViHmax ViLmin VIHAmin ViLAmax VEE
0°C -0.840 —-1.870 -1.145 -1.490 -5.2
+25°C -0.810 -1.850 -1.105 -1.475 -5.2
+75°C -0.720 -1.830 -1.045 —-1.450 -5.2

ELECTRICAL CHARACTERISTICS

Each MECL Memory circuit has been designed to meet the dc and ac specifications shown in the test table, after thermal
equilibrium has been established. The circuit is in a test socket or mounted on a printed circuit board and transverse
air flow greater than 500 Ifpm is maintained. Outputs are terminated through a 50-ohm resistor to —2.0 volts.

MCM10415 Test Limits
0°C +25°C +75°C )
DC Characteristics Symbol | Min Max Min Max Min Max | Unit Conditions
Power Supply Drain IEg — 150 — 145 —_ 125 | mAdc | Typ Igg @ 25°C = 100 mA
Current All outputs and inputs open.
Measure Pin 8.
Input Current High linH — 220 — 220 — 220 nAdc | Test one input at a time, all
. other inputs are open.
Vin = VIH-
Input Current Low KnL 05 - 0.5 —_ 0.3 — wuAdc | Test one input at a time, all
(CS only) ‘ other inputs are open.
Input Curent Low —50 -50 -50 Vin = VIL.
{All Others)
Logic 1" VoH |-1.000} —0.840| —0.960 | —0.810) —0.900 | —0.720| Vdc |Load 50 2to —2.0V
Output Voltage .
Logic 0" ’ VoL |—1.870( —1.665 | —1.850 | —1.650 | —1.830 | —1.625| .Vdc
Output Voltage '
Logic “1" VoHA |-1.020] — -0.980 — -0.920 — Vdc | Threshold testing is
Threshold Voltage performed and guaranteed
i gy Vv _ —1.645 _ 1630 _ —1605| Vdc |9 one inputat atime.
Lo?;ucres(l)'\old Voltage OtA ¢ Vin = VIHA or ViLA.
Load 50 Q to —2.0 V.
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MECL

RAM

MCM10415-15 ¢ MCM10415-20

Guaranteed with VEg = -5.2 Vdc +5.0%, T = 0°C to 75°C (see Note 1). Output Load see Figure 1. .

MCM10415-20 | MCM10415-15
Characteristic Symbol | Min | Max | Min | Max | Unit Conditions
Read Mode See Figures 2 and 3.
Chip Select Access Time tACS — 8.0 — 7.0 ns | Measured at 50% of input to 50% of
output.
Chip Select Recovery Time tRCS — 8.0 —_ 7.0 ns | See Note 2.
Address Access Time tAA — 20 - 15 ns
Write Mode See Figure 4.
Write Pulse Width tw 14 — 12 — ns |twsa = 3.0 ns — MCM10415-20
(To guarantee writing) twsA = 2.0 ns — MCM10415-15
Measured at 50% of input to 50% of
output.
Data Setup Time Prior to Write tWsD 3.0 — 2.0 — ns
Data Hold Time After Write tWHD 3.0 — 1.0 — ns
Address Setup Time Prior to Write twsA 3.0 — 2.0 —_— ns ty = 14 ns — MCM10415-20
tw = 12 ns — MCM10415-15
Address Hold Time After Write tWHA 3.0 - 1.0 - ns
Chip Select Setup Time Prior to Write twscs | 3.0 — 2.0 — ns
Chip Select Hold Time After Write twHCS | 3.0 — 1.0 — ns
Write Disable Time tws — 8.0 - 7.0 ns
Write Recovery Time tWR _ 8.0 — 7.0 ns
Rise and Fall Time Measured between 20% and 80%
points.
Output Rise and Fall Time te, tf 1.5 4.0 1.5 4.0 ns | When driven from CS or WE inputs.
Output Rise and Fall Time tr. tf 15 8.0 15 8.0 ns | When driven from Address inputs.
Capacitance Measured with a pulse technigue.
See Note 4.
Input Lead Capacitance Cin - 5.0 — 5.0 pF
Output Lead Capacitance Cout —_ 8.0 — 8.0 pF

Notes:

(1) Contact your Motorola Sales Representative for details if extended temperature operation is desired.

(2) The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory.

(3) For proper use of MECL Memories in a System environment, consult: “MECL System Desngn Handbook.”
{4) Typical ratings are 3.0 pF for Cj, and 5.0 pF for Cout-

FIGURE 1 — SWITCHING TEST CIRCUIT AND WAVEFORMS

1", |

—A0 (S vce  WE
— A1
— A2

— A3
. W MCM10415 1

TESTING CONDITIONS

—Jas Dout

—1 A7

—1 A8
—1 A9 VeE

R

-20V

CL

S | S
7

-09V

INPUT LEVELS

INPUT LEVELS

-7V

tr

tr = tf = 2.6 ns Typ. ~—] tf

All Timing Measurements Referenced to 50% of Input Levels

Derated by 30 ps/pF

Cp =< 5.0 pF including Jig and Stray Capacitance
=500

For Capacitance Loading < 50 pF, Delay Should be
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@ MOTOROLA MCM10422-10
MCM10422-15
Advance Information |
MECL
258 x 4-BIT RANDOM ACCESS MEMORY
The MCM10422 is a high-speed 1024-bit Read/Write RAM or- 266 x 4-BIT RANDOM
ganized 266 words by 4 bits, designed for high speed scratch pad, ACCESS MEMORY
control, cache, and buffer storage applications. Four independent
active-low Block Selects permit use in 1024 x 1 and 512 x 2-bit
applications. It has full address decoding on chip, separate data
Inputs, noninverting data outputs, and an active-low Write Enable.
o Address Access Time:
MCM10422-15 15 ns (Max)
MCM10422-10 10 ns (Max)
® Power Dissipation Decreases with Increasing Temperature
® Fully Compatible with MECL 10K and 10KH
® Operating Temperature Range 0°C to 75°C L SUFFIX
CERAMIC PACKAGE
® Four Independent Block Selects CASE 748-01
® Emitter-Follower Qutputs Permits Full Wire-OR'ing ORDERING INFORMATION
® Standard 24-Pin, 400 Mil Wide, Dual In-Line Package Suffix Denotes
MCM10422L.10 — Ceramic Dual-in-Line Package
ABSOLUTE MAXIMUM RATINGS MCM10422L15 — Ceramic Dual-in-Line Package
Rating Symbol Value Unit
Power Supply Voltage (Voe = 0) VEE -8t00 Vde PIN ASSIGNMENT
Base Input Voltage (Voc = 0) Vin 0 to VEg Vdc U
Output Source Current 0 < 50 mAdc ; = Vcco Vee E 2:
- - " (= o}l Q4
Junction Operating Temperature Ty < 165 C 3= 857 BS4 = 22.
Storage Temperature Range Tstg —65to +150 °C 4 Q3
5 ] BS2 BS3 = 20
BLOCK DIAGRAM 601 D4 =319
7c3D2 D3 18
WE o B Q@ D3 BM G4 8  WE A4 17
J— — 9] A5 A3 3 16
51 ar | b2 853 a3 D4 10 as A2 B3 15
s 3_Js Jz 5 |7 4 Izo 18 f21 |22 |19 [23 near A1ED 14
Write Enable| ] Sense Amp/ Sense Amp/ Sense Amp/| | Sense Amp/ 12 3 vge A0 £ 13
Buffer Data Buffer Data Buffer Data Buffer * Data Buffer
l i f i ’ PIN DESIGNATION
- BST — BS4 Block Select Inputs
A0 — A7 Address Inputs
13 Block 1 Block 2 Block 3 Block 4 Bin Data Inputs
A, 32x8 32x8 32x8 32x8 Cout Data Outputs
At .‘i ,§ 5, F.J Memory Memory Memory Memory WE Write Enable Input
Az-li <‘§ § Cell Array Cell Array Cell Array Cell Array TRUTH TABLE
3] MODE INPUT UTPUT
N+ S S S N o o
A4l‘ g @ 1/8 Column Address Buffer/Decoder BSn Din Qout
Write “0" L L L L
9 10 1 g 1y
Ve = Pin 24 I l ‘ r Write “1 L L H L
Veeo = Pin 1 A5 A6 A7 Read L H | o a
VEg = Pin 12
Bl.ock H ® A L
Disabled
This document contains information on a new product. Specifications and information herein ¢ Don’t Care NOTE: Blocks Enable Independently

are subject to change without notice.
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MECL
RAM

MCM10422

FUNCTIONAL DESCRIPTION:

This device is a 256 x 4-bit RAM. Word selection |s
achieved by means of an 8-bit address, A0-A7.

The operating mode of each block (BSn input low) is
controlled by the WE input. With WE low, the block is
in the write mode, the output Qoyt is low and the data

state present at Djp, is stored at the selected address in

block n. With WE high, the block is in the read mode

and the data stored at the selected memory location . .

will be presented non-inverted at Qg 4.

DC OPERATING CONDITIONS AND CHARACTERISTICS

The independent, active-low Block Selects and the
wire-OR capability of the emitter-follower outputs per-
‘mit use as a 1024 x 1 or 512 x 2-bit RAM. For example,
for use as a 1024 x 1-bit RAM tie all D, inputs together
to form a single Dj,, wire-OR the Qg4 lines together
to form a single Qg line, and drive the Block Selects
with a 1-of-4 low decoder.

ELECTRICAL CHARACTERISTICS

DC TEST VOLTAGE VALUES Each MECL Memory circuit has been
(Volts) designed to meet the dc and ac speci-
Test fications shown in the test table, after
thermal equilibrium has been estab-
ViLmi V| .
Temperature | ViHmax ILmin IHAmin | _ViLAmax VE—E——1 lished. The circuit is'in a test socket or
0°C —0.840 -1.870 —-1.145 —1.490 -5.2 mounted on a printed circuit board and
+25°C —0.810 —1.850 ~1.105 ~1.475 -5.2 transverse air flow greater than 500 Ifpm
" . is maintained. Outputs are terminated
+75°C —0720 - 1830 —1.045 —1.450 -52 through a 50-ohm resistor to — 2.0 volts.
MCM10422 Test Limits
0°C +25°C +75°C
DC Characteristics Symbol | Min Max Min Max Min Max | Unit Conditions
Power Supply Drain Current. IEE — 200 — 195 — 185 |mAdc| All outputs and inputs open.
Measure Pin 12.
Input Current High linH - 220 — 220 — 220 |uAdc| Test one input at a time, all .
' other inputs are open.
Vin = ViH(max)
Input Current Low linL 0.5 - 05 | — 05 — | #Adc| Test one input at a time, all
(Block Selects) . other inputs are open. -
Input Current Low* linL -50 — -50 | — -50 | — [uAdc|Vin = ViL(min)
Logic 1" VoH |—1.000|-0.840( -0.960! -0.810| —0.900 —0.720| Vdc |Load 50 Qto —2.0 V
Output Voltage
Logic 0" VoL ([-1.870{-1.665, —1.850| —1.650|—-1.830| —1.626| Vdc
Output Voltage C
Logic 1" VoHA [—1.020 — 0980 — |-0920] — Vdc | Threshold testing is
Threshold Voltage performed and guaranteed
Logic “0” VoLa | — |-1e45| —' [-1.630| = -1.605| Vdo | Pn One mput at @ time.
Threshold Voltage: in = VIHA Or ViLA.
Load 50 Q) to —2.0 V.
*Minimum limit equals the maximum negative current the driving circuitry will be required to sink.
04A (Junction to Ambient) | asc
Package Blown* Still (Junction to Case)
L Suffix 35°CW 55°C/W 16°CW

- *500 linear ft. per minute blown air.
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MCM10422

FIGURE 1 — SWITCHING TEST CIRCUIT AND WAVEFORMS

TESTING CONDITIONS INPUT LEVELS
GND T i
— A0 BS, Vee WE
— Al
—{Az Din |— ) INPUT LEVELS
-08V \
1A% mcmio422 80%
—Ad4 : 20%
— As Qout v -17V
—1 A6 =t tr =1t = 20ns Typ -t
— A7 VEE
All Timing Measurements Referenced to 50% of Input Levels
R CL = CL = 30 pF Capacitance Includes Scope And Test Fixture.
L RL = 50 0
Delay Should be Derated by 30 ps/pF for Capacitive Loading
] Up To 50 pF.
0.01 uF 4L 1
= -52V -2.0V

AC OPERATING CONDITIONS AND CHARACTERISTICS
Guaranteed with VEg = 5.2 Vdc =5.0%, Tp = 0°C to 75°C (see Note 1). Output Load see Figure 1.

MCM10422-15 | MCM10422-10

Characterstic . Symbol | Min Max Min Max | Unit Conditions
Read Mode See Figures 2 and 3.
Block Select Access Time tABS —_ 6.0 —_ 5.0 ns | Measured at 50% of input
Block Select Recovery Time tRBS — 6.0 — 5.0 ns |to 50% of output.
Address Access Time 1AA — 15 — 10 ns | See Note 1.
Write Mode See Figure 4.
Write Pulse Width tw 10 — 7.0 — ns |twsa = 2.0 ns. MCM10422-15

(To guarantee writing) twsa = 1.0 ns MCM10422-10
. Measured at 50% of input
to 50% of output.

Data Setup Time Prior to Write twsD 1.0 — 1.0 — ns
Data Hold Time After Write tWHD 4.0 — 2.0 —_ ns
Address Setup Time Prior to Write tWSA 2.0 — 1.0 — ns |tw = 10 ns MCM10422-15
R tw = 7.0 ns MCM10422-10
Address Hold Time After Write tWHA 3.0 — 2.0 — ns
Block Select Setup Time Prior to Write | twsgs | 2.0 - 1.0 - ns
Block Select Hold Time After Write twHes | 3.0 - 2.0 - ns
Write Disable Time tws — 5.0 - 5.0 ns
Write Recovery Time tWR — 9.0 —_ 9.0 ns
Rise and Fall Time ) TYPICAL Measured between 20% and 80%
Output Rise and Fall Time tr, 4 2.0 ns | POints.
Capacitance TYPICAL Measured with a pulse technique.
Input Lead Capacitance Cin 5.0 oF
Output Lead Capacitance Cout 5.0 oF
Notes:

(1) The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Mamory.
{2} For proper use of MECL Memories in a system environment, consult: “MECL System Design Handbook.”
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MECL
RAM

MCM10422

FIGURE 2 — BLOCK SELECT ACCESS TIME

Block Select

Data Output

Qouty,

FIGURE 3 — ADDRESS ACCESS TIME

Address Input

Data Output

50%

__:AA__..‘

Qouty,

FIGURE 4 — WRITE STROBE MODE

Address Input

Block Select

Data Inbut

Write Enable

Data Output

A }( 50%><
BS, NK 50% ][—
Dinp 50% T
— ' — tWHD
—
WE &N 50% 7(
tWSD tWHBS
- tWHA —=f
la— tWSBS ——~ L_ tWR
Qouty, —  twsa —f 50%
r— WS
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@ MOTOROLA

MCM10470-15
MCM10470-25

| Advance Information |

4096 x 1-BIT RANDOM ACCESS MEMORY

The MCM10470 is a 4096-bit Read/Write RAM organized for
4096 words by 1 bit. Data is selected or stored by means of a 12-
bit address (A0 through A11) decoded on the chip. The chip is
designed with a separate data-in line, a noninverting data output,
and an active-low chip select.

This device is designed for use in high-speed scratch pad, con-
trol, cache and buffer storage applications.

Fully Compatible with MECL 10K/10KH

Pin-for-Pin Compatible with the Industry’s Standard 10470

Temperature Range of 0° to 75°C

Emitter-Follower Output Permits Full Wire-ORing

Power Dissipation Decreases with Increasing Temperature

Address Access Time: MCM10470-25 25 ns (Max)
MCM10470-15 15 ns (Max)

MECL

: 4096 x 1-BIT
RANDOM ACCESS MEMORY:.

ABSOLUTE MAXIMUM RATINGS

F SUFFIX
CERAMIC PACKAGE
CASE 747-01

L SUFFIX
CERAMIC PACKAGE
CASE 680-06

ORDERING INFORMATION
Suffix Denotes

MCM10470L15 — Ceramic Dual-in-Line Package
MCM10470F15 — Ceramic Flat Package
MCM10470L25 — Ceramic Dual-in-Line Package
MCM10470F25 — Ceramic Flat Package

This document contains information on a new product Specifications and information herein are
subject to change without notice.
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Rating Symbol Value Unit
Power Supply Voltage (Vce = 0) VEE -8.0t00 Vdc
Base Input Voltage (Vcc = 0) Vin 0to VEE Vdc PIN ASSIGNMENT
Output Source Current ! -30 mAdc — :
Junction Operating T ature To = 165 °C ! Pout vee 8
uncti perating Temperatur J < 20 A0 Din F= 17 -
Storage Temperature Range Tstg —65to +150° °C 3 A1 [ 16
- 4] A2 WEf= 15
BLOCK DIAGRAM 5cqA3 A1 14
o _ 6. A4 A10E=13
OL:I clsls 73 A5 A9 12
1 8 A6 ABF=11
Data Out Chip 9 T Vge A7 3310
Buffer - Select
} PIN DESIGNATION
Ts Chip Select
A0 _2_4 A:;"‘i"?" AQ-A11 Address (nputs
Al 2 WE Write Enable
a 2 .é T Din Data Input
a2 5 § o & we D, Data O
28 64 x 64 23 15 out ata Output
A3 — ;g i Memory Cell * o=
am_ll =a Arey g o TRUTH TABLE
Q [;, in
7 T 7 MODE INPUT OQUTPUT
AS py —
TS WE Din Dout
1/64 Bit Address .0
Buffer/Decoder Vege =Pin9 Write "0 L L L L
Vg = Pin 18 Write “1| L L H L
8 Jro [n1 iz [ra Joa Fea | L y P a
A8 A7 AB A9 A0 AN P " Y P C

¢ = Irrelevant

MECL




MECL
RAM

MCM10470

FUNCTIONAL DESCRIPTION:

This device is a 4096 x 1-bit RAM. Bit selection is achieved by

- means of a 12-bit address, AQ to A11. '

The active-low chip select is provided for memory expansion.

The operating mode of the RAM (CS input low) is controlied by
the WE input. With WE low, the chip is in the write mode, the out-
put, Doyt, is low and the data state present at Djp is stored at the
selected address. With WE high, the chip is in the read mode and the
data stored at the selected memory location will be presented non-
inverted at Dgyt. (See Truth Table)

ELECTRICAL CHARACTERISTICS

DC OPERATING CONDITIONS AND CHARACTERISTICS

DC TEST VOLTAGE VALUES
{Volts) Each MECL Memory circuit has been designed
Test . to meet the dc and ac specifications shown in
Temperature ViHmax ViLmin VIHAmin ViLAmax VEE th‘e test table, after thgrmal( equilibrium has
been blished. The circuit is in a test socket
0°Cc -0.840 -1.870 -1.145 -1.490 -5.2 or mounted on a printed circuit board and trans-
+250, _0.810 _1.850 ~1.10 147 5. verse air flow greater than 500 lfpm is main-
25°C 0.8 3 85 5 475 52 tained. Outputs are terminated through a 50-
+76°C -0.720 -1.830 -1.045 -1.450 -5.2 ohm resistor to — 2.0 volts.
MCM10470 Test Limits
0°c +259C +75°C
DC Characteristics Symbol Min Max Min Max Min Max Unit Conditions
Power Supply Drain Current IEE —_ - - - - - mAdc
MCM10470 — 205 — 200 — 180 Ali outputs and inputs open.
MCM10470A - 205 — 200 - 180 Measure Pin 9.
Input Current High linH - 220 - 220 - 220 uAdc [Test one input at a time, all
other inputs are open.
Vin = ViH(max)-
Input purrent Low linL 0.5 - 0.5 - 0.3 - rAdc |Test one input at a time, all
Chip Select other inputs are open.
Input Current Low* link -50 - -50 - -50 — | #Ade |Vin = ViL(min)-
Logic 1" VoH -1.000] -0.840 | -0.960 | -0.810 | -0.900 | -0.720 | Vdc |Load 50 2 to-2.0V
Output Voltage
Logic *0"" VoL -1870 | -1.665 | -1.850 | -1.650 | -1.830 | -1.625 Vde
Qutput Voltage
Logic "'1"” VoHA |-1.020 - -0.980 - -0.920 - Vdc |Threshold testing is performed
Threshold Voltage and guaranteed on one input at
Logic 0" VoLa - -1.645 - -1.630 - -1.605 | Vdc |8 time. Vin =ViHaOr ViLA.
Threshold Voltage Load 50 2 to -2.0 V.

*Minimum limit equals the maximum nagative current the driving circuitry will be required to sink.
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MCM10470

FIGURE 1 — SWITCHING TEST CIRCUIT AND WAVEFORMS

TESTING CONDITIONS INPUT LEVELS
GND
—{A0 T35 Vee WE
Al
]
— A2 —o0in INPUT LEVELS
— a3 -o8 Vv ) 80%
—] A4 o 20%
_as Bout L7V
__{ a6 tr tr = tf = 2.0 ns Typ. tf
MCM104
i CM10470
—1 A8 All Timlr;g Measurements Referenced to 50% of Input Levels
— A9 . cL CL < 5.0 pF including Jig and Stray Capacitance
—4 A10 RT =508
J Al VEE Delay Should be Derated by 30 ps/pF for Capacitive Loading
\ Up To 50 pF.
0.01 uF
I .
= -5.2V -20V

AC OPERATING CONDITIONS AND CHARACTERISTICS
Guaranteed with VEg = —5.2 Vdc = 5.0%, Tp = O°C to 75°C (see Note 1). Output Load see Figure 1.

MCM10470-25 | MCM10470-15
Characteristic Symbol | Min Max Min Max | Unit Conditions
Read Mode - 1 ' See Figures 2 and 3.
Chip Select Access Time tACS — 10 — 8.0 ns | Measured at 50% of -input to 50%
Chip Select Recovery Time tRCS — 10 — 8.0 ns |of output.
Address Access Time 1AA - 25 - 15 ns |See Note 2.
Write Mode B See Figure 4.
Write Pulse Width tw 25 —_ 15 — ns [twsaA = 3.0 ns MCM10470-25
(To guarantee writing) twsA = 3.0 ns MCM10470-15
Measured at 50% of input to 50% of
output.
Data Setup Time Prior to Write twsD 20 . 2.0 . ns
Data Hold Time After Write tWHD 2.0 - 2.0 - ns
Address Setup Time Prior to Write tWSA 3.0 — 3.0 —_ ns |tw = 256 ns MCM10470-25
: tw = 15 ns MCM10470-15
Address Hold Time After Write 1 tWHA 2.0 . 2.0 . ns
Chip Select Setup Time Prior to Write| twscs | 2.0 - 2.0 - ns
Chip Select Hold Time After Write twHcs | 2.0 - 2,0 — ns
Write Disable Time ws - 10 - 8.0 ns
Write Recovery Time tWR - 10 — 8.0 ns
Rise and Fall Time ) Typical Measured between 20% and 80%
: ’ points.
Output Rise and Fall Time . .- tr, tf 2.0 ns
Capacitance . ) Typical Measured with a pulse technique.
Input Lead Capacitance Cin 3.0 pF
Output Lead Capacitance Cout 5.0 pF
Notes:
{1) Contact your Motorola Sales Representative for details if ded temp peration is desired.

{2) The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory.
(3) For proper use of MECL Memories in a system environment, consult: “MECL System Design Handbook.”
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MECL

RAM

MCM10470

FIGURE 2 — CHIP SELECT ACCESS TIME

Chip Select

Data Output

Dout

FIGURE 3 — ADDRESS ACCESS TIME

Address Input

50%

taA
Dout 50%
Data Output
FIGURE 4 — WRITE STROBE MODE
Address Input A X 50%>
Chip Select cs SK 50% ][
Data tnput Din 50%
P tw —) tWHD
s
Write Enable WE &‘ 50% 7Z
twsD -8 & tWHCS
—— 'WHA—‘—|
l— t ) .
wscs 1 la—twR
Data Output Dout fe——  twsA ———» s0%
L— tws
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MCM10474-15

@ MOTOROLA MCM10474-25

[ Advance Information ]
MECL
1024 x 4-BIT RANDOM ACCESS MEMORY 1024 x 4 BIT
The MCM10474 is a 4096-bit Read/Write RAM organized for RANDOM ACCESS MEMORY .
1024 words by 4 bits. Data is selected or stored by means of a 10-
bit address (A0 through A9) decoded on the chip. The chip is
designed with 4 separate data-in lines, 4 noninverting data out-
puts, and an active-low chip select. L SUFFIX
This device is designed for use in high-speed scratch pad, con- CERAMIC PACKAGE
trol, cache and buffer storage applications. CASE 748-01

o Fully Compatible with MECL 10K/10KH

® Pin-for-Pin Compatible with the Industry’s Standard 10474
® Temperature Range of 0° to 75°C

® Emitter-Follower Output Permits Fuil Wire-ORing

® Power Dissipation Decreases with Increasing Temperature
® Address Access Time: MCM10474-25 25 ns (Max)

MCM10474-15 15 ns (Max) e Line Pack
® Chip Select Access Time: MCM10474-25 - 10 ns (Max) mgmggzg:: g::::;z gz::_::t::: E:gkgg:

MCM10474-15 8.0 ns (Max)

ORDERING INFORMATION
Suffix Denotes

ABSOLUTE MAXIMUM RATINGS -

Rating Symbol Value Unit PIN ASSIGNMENT
Power Supply Voltage (Vcc = 0) VEE -8.0to 0 Vdc .
_ ) 1= Vcco vee 24
Base Input Voltage (Vcc = 0) Vin 0to VEg Vde ) 03 as 23
[ —
Output Source Current lo <50 mAdc 304 Q1 22
Junction Operating Temperature Ty =< 165 °C 44 A0 D4 21
Storage Temperature Range Tstg —65 to +150 °C 5 A1 D3 ::1'20
6 CJ A2 D2 18
BLOCK DIAGRAM 7c3 A3 D1 18
A6 A7 A8 A9 8 A4 [ ==RV]
Q ? ? ? 93 A5 WE 216
- 10 = NC A9 15
Y Decoder/Driver ] 16 A8 o4
| JL 12 3 vgg A7 213
A0 T : : PIN DESlG.NATl()N
: ] | cs Chip Select
AMO— & ! } ! AO-A9  Address Inputs
5 I i | WE i
A2 g i ! i WE Write Enable
-§ : Memory Cell Array | Din Data Input
A3 O— 8 : || : Qout Data Output
o
D 1 | ]
o x |
A : || : TRUTH TABLE
| 1
A5 O——— ! : } MODE INPUT OUTPUT
1 B | | I s ] 7 Ton ] Oo
¢ o—r-r--— Write '0"| L L L L
Sense Amp and Write Drivers -
WE Write "1 L L H L
N N I A B S N T
DT Q1 D2 Q2 D3 Q3 D4 Q4 Disabled H [ (4 L

¢ = Irrelevant

This document contains information on a new product. Specifications and information herein
are subject to change without notice.

10-33




MECL
RAM

MCM10474

FUNCTIONAL DESCRIPTION:

This device is a 1024 x 4-bit RAM. Bit selection is achieved by
means of a 10-bit address, A0 to A9.

The active-low chip select is provided for memory expansion.

The operating mode of the RAM (CS input low) is controlled
by the WE input. With WE low, the chip is in the write mode, the
output, Qg is low and the data state present at Djy, is stored at
the selected address. With WE high, the chip is in the read mode
and the data stored at the selected memory location will be pre-
sented noninverted at Qg (See Truth Table)

DC OPERATING CONDITIONS AND CHARACTERISTICS

ELECTRICAL CHARACTERISTICS

DC TEST VOLTAGE VALUES L N
. Each MECL Memory circuit has been designed
(Volts) P i
- to.meet the dc and ac spegcifications shown in -
Tost’ the test table, after thermal equilibrium has
Temperature - | ViHmax ViLmin ViHAmin ViLAmax VEE been established. The circuit is in a test socket
o R B ~ B N or mounted on a printed circuit board and trans-
0°¢ ‘0'849‘ 1.870 1.145 1490 5.2 verse air flow greater than 500 Ifpm is main-
+25°C -0.810° -1.850 -1.105 -1.475 -5.2 tained. Outputs are terminated through a 50-
+75°C -0.720 -1.830 -1.045 -1.450 -5.2 ohm resistar to —2.0 volts.
MCM10474 Test Limits
0°c +25°C +75°C
... DC Characteristics Symbol Min. Max Min Max Min Max Unit Conditions
Power Supply Drain Current Igg - 200 195 185 mAdc Al outputs and inputs open.
Measure Pin 12,
Input Current High linH - 220 - 220 220 uAdc |Test one input at a time,, all
other inputs are open.
. Vin _ ViH{max)-
Input Current Low lint 0.5 - 0.5 - 0.3 uAdc |Test one input at a time, all
Chip Select other inputs are open.
Input Current Low* linL -50 - -50 - -50 - BAdc \Vin  V{L(min)
Logic "1 VOH -1.000{ -0.840 | -0.960 | -0.810 | -0.900 | -0.720 | Vdc |Load 50 §2to -2.0 V
QOutput Voltage . )
Logic ‘0" VoL -1.870 ) -1.665 | -1.850 | -1.650 | -1.830 | -1.625 Vdc
Qutput Voitage
Logic ""1"" VOHA |-1.020 - -0.980 - -0.920 : Vdc |Threshold testing is performed
Threshold Voitage and guaranteed on one input at
Logic “'0” ; VoLA - -1.645 - -1.630 -1.605 | Vdc |@tme. Vin * ViHA Of ViLA.
Threshold Voltage . : Load 50 §2 to -2.0 V.

* Minimum iimit equals the mixirr)‘um negative currant the driving circuitry will be required to sink.
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MCM10474

FIGURE 1 — SWITCHING TEST CIRCUIT AND WAVEFORMS

TESTING CONDITIONS INPUT LEVELS
Gnd
T INPUT LEVELS

0.9 V e 80%

Vee

| ¥ 20%
1.7V L
Qout -t =t =25nsTyp. =i rw- tf

CL

ANl Timing Measurements Referenced to 50% of Input Levels

VEE
CL = 30 pF including Jig and Stray Capacitance
l RL =50 Q
0.01 uF
T e

-20V

AC OPERATING CONDITIONS AND CHARACTERISTICS

Guaranteed with VEg = -5.2 Vdc = 5.0%, Ta = 0°C to 75°C (see Note 1). Output Load see Figure 1,

MCM10474-25 | MCM10474-15
Characteristic Symbol | Min Max Min Max | Unit Conditions
Read Mode ) See Figures 2 and 3.
Measured at 50% of input to 50% of
Chip Select Access Time tACS — 10 — 8.0 ns |output.
Chip Select Recovery Time tRCS — 10 - 8.0 ns
Address Access Time tAA — 25 — 15 ns
Write Mode See Figure 4.
Write Pulse Width Stw 25 — 18 _ ns |twsaA = 8.0 ns MCM10474-25
(To guarantee writing) twsA = 3.0 ns MCM10474-15
Measured at 50% of input to 50% of
Data Setup Time Prior to Write tWSD 5.0 — 2.0 — ns |output.
Data Hold Time After Write | twHD | 50 — 20 — | ns |tw = 26 ns MCM10474-25
Address Setup Time Prior to Write tWSA 8.0 - 3.0 - ns [tw = 15 ns MCM10474-15
Address Hold Time After Write tWHA 5.0 - 2.0 — ns
Chip Select Setup Time Prior to Write | twscs | 5.0 —_ 2.0 - ns
Chip Select Hold Time After Write | twHcs | 5.0 - 2.0 — ns
Write Disable Time C tws — 10 —_ 8.0 ns
Write Recovery Time tWR —_ 16 - 8.0 ns
Rise and Fall Time Typical ‘ Measured between 20% and 80%
Output Rise and Fall Time tr, tf 25 ns points,
Capacitance . Typical Measured with a pulse technique.
Input Lead Capacitance . Cin 4.0 pF
Output Lead Capacitance Cout 7.0 pF
Notes:

(1) The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory.
(2) For proper use of MECL Memories in a system environment, consult: “MECL System Design Handbook.”
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MCM10474

FIGURE 2 — CHIP SELECT ACCESS TIME

Chip Select

Data Output

Dout

FIGURE 3 — ADDRESS ACCESS TIME

Data Output

Address Input A 50%
—— tAA
Dout 50%
Data Output
FIGURE 4 — WRITE STROBE MODE
Address Input A ‘>( 5o%>< )
Chip Select cs s\ 50°/°]¢
Data Input Din 50%
Cle—  tW — tWHD
) :
Write Enable “WE X‘ 50% 7‘ :
twsD - : twHCS
- tWHA —|
he— twscs —
Dout —— tWSA ——
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MOTOROLA MCM10147

MECL
128 x 1-BIT RANDOM ACCESS MEMORY

The MCM10147 is a 128-word x 1-bit Read/Write Random Access
Memory. Data is accessed or stored by means of a 7-bit address
decoded on chip. It has a non-inverting data out, a separate data in
line and 2 active-low chip select lines. It has a typical access time
of 10 ns and is designed for high-speed scratch pads, control, cache,
and buffer storage applications.

128-BIT RANDOM ACCESS
MEMORY

* Typical Address Access Time = 10 ns
. . . L SUFFIX
* Typical Chip Select Access Time = 6.0 ns { CERAMIC PACKAGE
+ Operating Temperature Range = 0° to +75°C CASE 620
« Open Emitter Output Permits Wired-OR for Easy Memory
Expansion
« 50 k£2 Input Pulldown Resistors on All Inputs

« Power Dissipation Decreases with Increasing Temperature - F SUFFIX
« Fully Compatible with MECL 10,000 Logic Family e eeAGE
o Similar to F10405.
} -
PIN ASSIGNMENT Q
=
———
1 Veer Veez 306
BLOCK DIAGRAM 20—] Ao o 15

3} At 5 14
a[] A2 53 =13

_ ) i ) 5 A3 j— 12
Oout ©. TS €82 ) — we [(—
- . ] ] : sC]Aa¢ . o Fn
15 : 14 13 :
7] A8 A6 10
Data Out Chip .
Butfer | Select B Ve NC e
PIN NOTATION
Sense cs Chip Select Input
Amplifier AD thru AB Address Inputs
_._.42 | » D, Data input
n
Ao E f Dlout . Data Output
T " _
A1 —3 K é ) o .’E_ }ﬁ— WE WE X Write Enable l.nput
a g S . 16x 8 | : 2 o
A2 —~ 2 & [~ Memory Cell le— ¢
5 g § © Array E :
— < ; o [}
A3 o= s [
3 TRUTH TABLE
PUT
Bit Address Buffer/ . MODE _INPUT ouT
1/8 Decoder =y WE Din Dout
6§ |7 |10 Veer = Fint Write “0” | L L L L
l T = Pin16
ccz . Write "1 | L L H L
A4 A5 AB Vgg = Pin8 — - " " S
Disabled H ] ¢ L
*CS = TS1 + C82 ¢ = Don't Care.
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MECL
PROM

MCM10147

FUNCTIONAL DESCRIPTION:
The MCM 10147 is a 128 word x 1-bit RAM. Bit selec-
tion is achieved by means of a 7-bit address AO thru AG.
The active-low chip select allows memory expansion up
to 512 words. The fast chip select access time allows
memory expansion without affecting system performance.

ABSOLUTE MAXIMUM RATINGS

The operating mode of the RAM (CS inputs low) is
controlled by the WE input. With WE low the chip is
in the write mode—the output is low and the data present
at Dip is stored at the selected address. With WE high the
chip is in the read mode—the data state at the selected
memory location is presented non-inverted at D,,¢.

Rating Symbol Value Unit
Power Supply Voltage (Vg = 0) VEE -8to 0 Vdc
Base Input Voltage (Ve = 0) Vin 0to Vgg Vdc
Output Source Current — Continuous g <50 mAdc
— Surge < 100
Junction Operating Temperature * Ty < 165 °c
Storage Temperature Range Tstg -55 to +150 oc
Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.
DC TEST VOLTAGE VALUES
(Volts)
Test
Temperature ViHmax ViLmin ViHAmin ViLAmax VEE
0°c -0.840 -1.870 -1.145 -1.490 -5.2
+25€ -0.810 -1.850 -1.105 =475 =52 ELECTRICAL CHARACTERISTICS
+75%C -0.720 -1.830 1045 -5.2 Each MECL Memory circuit has been de-
signed to meet the dc and ac specifications
shown in. the test table, after thermal equi-
librium has been established. The circuit
is in a test socket or mounted on a printed
circuit board and transverse air flow greater
than 500 linear fom is maintained. Qutputs
are terminated through a 50-ohm resistor
to -2.0 volts.
MCM10144 Test Limits
0°c +259C +75°C
DC Characteristics Symbol Min Max Min Max Min Max Unit Conditions
Power Supply Drain Current Igg - 105 - 100 - 95 mAdc| Typ lgg @ 25°C = 80 mA
Al! outputs and inputs open.
Measure pin 8.
Input Current High linH — 220 - 220 -~ 220 uAdc |Test one input at a time, all
other inputs are open.
Vin = VIH.
Input Current Low linL 0.5 - 0.5 - 0.3 - uAdc |Test one input at a time, all
other inputs are open.
Vin = ViL.
Logic “1"' VoH -1.0001-0.840 |-0.960 -0.810 [ -0.900 | -0.720 { Vdc |Load 50 €2 t0-2.0 V
Qutput Voltage .
Logic 0" VoL {-1.870 [ -1.665 | -1.850 | -1.650 | -1.830 | -1.625 | Vdc
Output Voltage
Logic "'1" VoHa [-1.020 -~ -0.980 - -0.920 - Vde |Threshold testing is performed
Threshold Voltage and guaranteed on one input at
Logic 0" VoLa - -1.645 - -1.630 - -1.605 | Vdc [atime.Viy = VIHA OF ViLA.
Threshold Voltage Load 50 2 t0 -2.0 V.,
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MCM10147

SWITCHING CHARACTERISTICS (Tp = 0° to +75°C, VEE = -5.2 Vdc + 5%; Output Load see Figure 1;see Note 1 & 3.)

Test Limits
Characteristic Symbol Min Typ Max Unit . Conditions
Read Mode See Figures 2 and 3.
Chip Select Access Time tACS 2.0 5.0 8.0 ns Measured from 50% of input to 50% of
Chip Select Recovery Time tRCS 2.0 5.0 ‘8.0 ns output. See Note 2.
Address Access Time tAA 5.0 10 15 ns
Write Mode
Write Pulse Width - tw 8.0 6.0 - ns twsa = 40ns
Data Setup Time Prior to Write twsp 1.0 -6.0 - ns
Data Hold Time After Write tWHD 3.0 -2.0 - ns
Address Setup Time Prior to Write TWSA 4.0 [} - ns ‘W = 8.0 ns. See Figure 4.
Address Hold Time After Write tWHA 3.0 ] - ns
Chip Select Setup Time Prior to Write | tywscs 1.0 -5.0 - ns
Chip Select Hold Time After Write tWHCS 1.0 -6.0 - ns
Write Disable Time tws 2.0 5.0 8.0 ns Measured at 50% of input to 50%
Write Recovery Time tWR 2.0 5.0 8.0 ns of output.
Rise and Fall Time Measured between 20% and 80% points.
Output Rise and Fall Time te, tf 1.5 30 5.0 ns
Capacitance
Input Capacitance Cin - 40 5.0 pF
Output Capacitance Cout - 7.0 8.0 pF

Notes: (1) Contact your Motorola Sales Representative for details if extended temperature operation is desired.
(2) The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory.
(3) For proper use of MECL Memories in a system environment, consult: "‘MECL System Design Handbook."

FIGURE 1 — SWITCHING TIME TEST CIRCUIT

MECL

Vcer = Veez = Gnd

INPUT LEVELS

== 80%

tr = tf = 2.0 ns typ.

Al timing measurements referenced to 50% of input levels.

Rt = 50 Q

Cy = 5.0 pF (including jig and stray capacitance)

Delay shoutd be derated 30 ps/pF for capacitive load up to 50 pF
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MCM10147

FIGURE 2 — CHIP SELECT ACCESS TIME

" Chip Select
. Cs

Dout

FIGURE 3 - ADDRESS ACCESS TIME

Address

TAA

Dout

FIGURE 4 — WRITE MODE

- X —

Chip Select —\M | Z_

/

le— tw —| tWHD

Write Enable % l
twso \_J
— - twHcs
- tyra —]

r— twsCs ——

Dout l————— tyws A —-—-4
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@ MOTOROLA MCM10139

MECL

256-BIT PROGRAMMABLE READ ONLY MEMORY
(PROM) .

32 X 8 BIT PROGRAMMABLE

The MCM10139 is a 256-bit programmable read only memory READ-ONLY MEMORY
(PROM). The circuit is organized as 32 words of 8 bits. Prior to
programming, all stored bits are at fogic O {low) levels. The logic
state of each bit can then be changed by on-chip programming
circuitry. The MCM10139. has a single negative logic chip enable.
When the chip is disabled (CS = high), all outputs are forced to
a logic O (low).

The MCM10139 is fully compatible with the MECL 10,000
logic family. It is designed for use in microprogramming, code
conversion, logic simulation, and look-up table storage.

Pp =520 mW typ/pkg (No Load) ’ CER‘/;I\ISHgE::I):ﬁGE
tAccess = 19 ns typ (Address Inputs) CASE 620

MECL

F SUFFIX
LOGIC DIAGRAM CERAMIC PACKAGE

CASE 650

A0 10

A1 11

32x8
Array and
Associated Drivers

Input

A2 12
Decoder

PIN ASSIGNMENT

A3 13

Y

A4 14

A
] T 1] po Vec 16
Sense Sense Sense Sense —
Amplifier Amplifior Amplifier Amplifier 2cg o1 [} ~= R L]
Vee = Gnd 5 4 2 o 3] b2 A4 314
Vgg = -5.2 Vde
Sense Sense Sense Sense 4cg D3 A3 FJ13
Amp7lif\ev Ampsliﬂer Amplifier Amplifier 5 = D4 A2 :’2
T s I I 6 ] o5 ISl =1t
7 o6 A0 3310
s vee o7 e
9 7 6 5
D7 =]} D5 D4




MECL
PROM

MCM10139

ABSOLUTE MAXIMUM RATINGS

Rating . Symbol Value Unit
Power Supply Voltage (Vcc = 0) VEE -8t00 Vde
Base Input Voltage (Vg = 0) Vin 0to VEE Vdc
Output Source Current — Continuous lo <50 mAdc
. — Surge <100
Junction Operating Temperature Ty <165 oc
Storage Temperature Range Tstg -55 to +150 °c

NOTE: Perm_a'neni device damage may occur if ABSOLUTE MAXIMUM RATINGS
are exceeded.

ELECTRICAL CHARACTERISTICS
- -~ Each MECL Memory circuit has been

DC Test Voltage Values designed to meet the dc and ac specifications

(Volts) shown in the test table, after thermal equili-

Test Temperature | ViHmax ViLmin ViHAmin | ViLAmax VEE brium has been established, The circuit is in
0°¢c . ~0.840 -1.870 -1.145 -1.490 -5.2 a test socket or mounted on a printed circuit
+250C -0.810 21.850 ~1.105 1475 5.2 ::looard afnd trénsverfe afr fldowogreater than 500

0. ~ ~ N ~ _ inear Pm is maintained. utputs are ter-

+75°C 0.720 1.830 1.045 1.450 52 minated through a 50-ohm resistor to -2.0 volts.

MCM10139 Test Limits
0% +25°C +75°C
DC Characteristics Symbol Min Max Min Max Min Max Unit Conditions
Power Supply Drain Current lEE - 150 - 145 - 140 | mAdc | Typ Igg @ 25°C = 100 mA. All out-
puts and inputs open, Measure pin 8.
Input Current High linH - 265 - 265 — 265 uAdc | Test one input at a time, all other
L inputs-are open. Vi = V|y.
Input Current Low - link 0.5 - 0.5 - 03 - uAdc | Test one input at a time, all other
i inputs are open, Vijn = Vj|.
Logic “1* VOoH -1.000 -0.840]-0.960] -0.810{ -0.970[ -0.720| Vdc | Load 50 2 t0-2.0 V.
Output Voltage
Logic “0" VoL (-2.010 -1.665|-1.990| -1.650|-1.970f -1.625( Vdc
Qutput Voltage
Logic “1"' | VoHa [-1.020 — ~0.980 - -0.920 - Vdc | Threshold testing is performed and
Threshold Voltage i guaranteed on one input at a time,
Logic “0" VoLa | - -1645( — |-1630 - [-16058] vdc [ Vin=ViLHorViLA.
Threshold Voltage Load 50 {2 to -2.0 V.

SWITCHING CHARACTERISTICS (T =0° to +75°C, VgE = -5.2 Vdc 5% Output Load—See Figure 1 and Note 1)

Test Limits

Characteristic Symbol Min Typ Max Unit Conditions
Chip Select Access Time tACS - 10 15 ns See Figures 2 and 3.
Chip Select Recovery Time IRCS - 10 15 ns Measured from 50% of input to 50%
Address Access Time tAA — 15 20 ns of output, See Note 2,
Output Rise and Fall Time tr, tf — 3.0¢ - ns Measured between 20% and 80% points,
Input, Capacitance Cin - 4.0 5.0 pF
Output Capacitance Cout - 7.0 8.0 © pF

Notes: 1. Contact your Motorola Sales Representative for details if extended temperature operation is desired.
2. The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the memory.
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MCM10139

FIGURE 1 — SWITCHING TIME TEST CIRCUIT

b=l o1
—.—I_.o 2
[ A A Ay — 80%
—||’—O < i A . 20%
|
—t+—o0 4 tf
| % ty =t = 2.0 ns typ
—+—O0 5

| All timing measurements referenced to 50% of input levels.
| All outputs loaded 50 ohms to - 2.0 Vdc.

—2.0 Vde

FIGURE 2 — CHIP SELECT ACCESS TIME

Chip Select
Cs

tacs

Dout

FIGURE 3 — ADDRESS ACCESS TIME

Address

tAA

Dout
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MCM10139

RECOMMENDED PROGRAMMING PROCEDURE*

The MCM10139 is shipped with all bits at logical “0’’ {low). To write logical *“1s", proceed as follows.

MANUAL (See Figure 4)

Step 1 Connect VEg (Pin 8) to -5.2 V and V¢ (Pin 16) to

0.0 V. Address the word to be programmed by applying
-1.2 to ~0.6 volts for a logic "1’ and ~5.2 to -4.2 volts for a logic
‘0" to the appropriate address inputs.

Step 2 Raise Vg (Pin 16) to +6.8 volts.

Step 3  After Vg has stabilized at +6.8 volts (including any

ringing- which may be present on the Vg line), apply
a current pulse of 2.5 mA to the output pin corresponding to the
bit to be programmed to a logic 1",

AUTOMATIC (See Figure 5)

Step 1 Connect VEg (Pin 8) to -5.2 volts and Vg (Pin 16)
to 0.0 volts. Apply the proper address data and raise VCC
(Pin 16) to +6.8 volts.

Step 2 After a minimum delay of 100 us and a maximum delay
of 1.0 ms, apply a 2.5 mA current pulse to the first bit to
be programmed (0.1 < PW < 1 ms).

Step 3 Repeat Step 2 for each bit of the selected word specified
as a logic /1", (Program only one bit at a time. The delay
between output programming pulses should be equal to or less than

MECL
PROM

1.0 ms.)
Step 4  Return Ve to 0.0 Volts.
CAUTION Step 4
To prevent excessive chip temperature rise, Ve should not
be allowed to remain at +6.8 volts for more than 1 second.

After all the desired bits of the selected word have been
programmed, change address data and repeat
Steps 2 and 3.

NOTE: If all the maximum times listed above are maintained, the
entire memory will program in less than 1 second. Therefore, it
would be permissible for Vo to remain at +6.8 volts during the
entire programming time.

Step 5 Verify that the selected bit has programmed by con-

necting a 460 £ resistor to -5.2 volts and measuring
the voltage at the output pin. If a logic /1" is not detected at the
output, the procedure should be repeated once. During verification
V| should be -1.0 to -0.6 volts. Step 5 After stepping through all address words, return Vgg to
0.0 volts and verify that each bit has programmed. If one
or more bits have not programmed, repeat the entire procedure
once. During verification V1 should be - 1.0 to -0.6 volts.

Step 6 If verification is positive, proceed to the next bit to
be programmed.

*NOTE: For devices that program incorrectly—return serialized units with individual truth tables. Noncompliance voids warranty.

PROGRAMMING SPECIFICATIONS

Limits
Characteristic Symbol Min Typ Max Units Conditions

Power Supply Voltage VEE -5.46 -5.2 -4.94 Vdc

To Program Veer +6.04 +6.8 +7.56 Vdc

To Verify Veev 0 0 0 Vdc
Programming Supply Current lccp - 200 600 mA Veg = +6.8 Vde
Address Voltage V|H Program -1.2 - -0.6 Vde

Logical 1" V|y Verify -1.0 - -0.6 Vde

Logical 0" ViL -5.2 - -4.2 Vdc
Maximum Time at Voc = Voop - - - 1.0 sec
Qutput Programming Current lop 20 2.5 3.0 mAdc
Output Program Pulse Width tp 0.5 - 1.0 ms
Output Pulse Rise Time - - - 10 S
Programming Pulse Delay (1)

Following V¢ change tg 0.1 - 1.0 ms

.Between Output Pulses tgl. 0.01 — 1.0 ms

NOTE 1. Maximum is specified to minimize the amount of time V¢ is at +6.8 volts.
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FIGURE 4 -~ MANUAL PROGRAMMING CIRCUIT

+6.8V 0.0V +15 V

Program Verify
-0.8V i —_——— ——_——

i Address 16
| —-P e
3"~
—e
'___:px*-

Qutputs

—0
e e
O—ce
Open 8 25k
{ (All Outputs)

4
Veg VEE —
-5.2V -5.2V VEE

-5.2V

MECL

FIGURE 65 — AUTOMATIC PROGRAMMING CIRCUIT

o[ I I gl

A

vee [ | 1L

<1 Second -
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MCM10146

1024 x 1-BIT RANDOM ACCESS MEMORY

The MCM10146/10415 is a 1024-bit Read/Write Random Access
Memory organized 1024 words by 1 bit. Data is selected or stored
by means of a 10-bit address (AQ through A9) decoded on the chip.
The chip is designed with a separate data in line, a non-inverting data
output, and an active-low chip select.

This device is designed for use in high-speed scratch pad, control,
cache and buffer storage applications.

L SUFFIX
CERAMIC PACKAGE
CASE 620

® Fully Compatible with MECL 10,000
® Pin-for-Pin Compatible with the 10415
® Temperature Range of 0° to 75°C (see note 1)
® Emitter-Follower Output Permits Full Wire-ORing (see note 3)
® Power Dissipation Decreases with Increasing Temperature F SUFFIX
° ssipatio g 4 CERAMIC PACKAGE
® Typical Address Access of 24 ns CASE 650
® Typical Chip Select Access of 4.0 ns
ORDERING INFORMATION
PIN DESIGNATION Suffix Denotes
cs Chip Select input MCM10146 -~ L Ceramic Dual-in-Line Package
AO0 to A9 Address Inputs — F Ceramic Flat Package
Din Data Inputs 10415 — DC Ceramic Dual-in-Line Package
Dout Data Output — FC Ceramic Flat Package
WE Write Enable Input
BLOCK DIAGRAM PIN ASSIGNMENT
Dout 'C—S
1 14 ~
1 Dout Vee 16
Data Out Chip 2c A0 Din 215
Buffer e Select 3 A1 TS e
L 4Cc] A2 WE 313
s a3 A9 312
6C A4 A8 D11
Sense
Amplitior 7cq A5 A7 Ew
v A6 9
a0 2 8 EE
g, t
: 3 £5 N o
Al —+ 33T o % s WE
<8 32x 32 £3
4 @
A2 — 7O |—» Memory Cell )‘— :“;
o = o=
A 5 2 g Array § s o.
31 w3 T 8 in TRUTH TABLE
6l =
A4 — MODE INPUT OUTPUT
1/32 Bit Address cs WE Din Dout
Buffer/Decoder Write 0" L N L L
Vge=Pin8 I7 ]9 |10 F1112 Write 17| L L M L
Vee =Pin 16 Read L H ¢ Q
A5 A6 A7 A8 A9
Disabled H ? ] L

11-12
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MCM10146

FUNCTIONAL DESCRIPTION:

This device is a 1024 x 1-bit RAM. Bit selection is achieved by
means of a 10-bit address, A0 to A9.

The active-low chip setect is provided for memory expansion up
to 2048 words.

The operating mode of the RAM (CS input low) is controlled by
the WE input. With WE low, the chip is in the write mode, the out-
put, Dgyy, is low and the data state present at D;, is stored at the
selected address. With WE high, the chip is in the read mode and the
data stored at the selected memory location will be presented non-
inverted at Dy ;. (See Truth Table)

ABSOLUTE MAXIMUM RATINGS

Rating Symbol Value Unit
Power Supply Voltage (Ve = 0) VEE -8t 0 Vdc
Base Input Voltage (Ve = 0) Vin 0 to VEE Vdc
Output Source Current — Continuous lo <50 mAdc
— Surge <100
Junction.Operating Temperature T < 165 °c
Storage Temperature Range Ts‘g -55 to +150 oc
DC TEST VOLTAGE VALUES
(Volts)
Test
Temperature ViHmax ViLmin ViHAmin ViLAmax VEE i
0°¢c -0.840 -1.870 -1.145 -1.490 -5.2 (&
0
+25°C -0.810 -1.850 -1.105 -1.475 -5.2 ELECTRICAL CHARACTERISTICS LI.I
+75°C. -0.720 -1.830 -1.045 1450 -5.2 Each MECL Memory circuit has been de- E
signed to meet the dc and ac specifications
shown in the test table, after thermal equi-
librium has been established. The circuit
is in a test socket or mounted on a printed
circuit board and transverse air flow greater
than 500 linear fpm is maintained. Outputs
are terminated through a 50-ohm resistor
to -2.0 volts.
MCM10146 Test Limits .
0°c +25°C +75°C
DC Characteristics Symbol Min Max Min Max Min Max Unit Conditions
Power Supply Drain Current IEE - 150 - 145 - 125 mAdc]| Typ lgg @ 25°C = 100 mA
All outputs and inputs open.
Measure pin 8.
Input Current High linH — 220 - 220 | -~ 220 uAdc |Test one input at a time, all
other inputs are open.
Vin= ViH.
Input Current Low linL 0.5 - 0.5 - 0.3 - uAdc {Test one input at a time, all
: other inputs are open. -
Vin = ViL-
Logic 1" VoOH -1.000| -0.840°| -0.960 | -0.810 | -0.900 | -0.720 | Vdc |[Load 50 Q2 to-2.0V
Output Voltage
Logic 0" VoL -1920 | -1.665 | -1.900 | -1.650 | -1.880 | -1.625 { Vdc
Qutput Voitage
Logic 1" VoHA [-1.020 - -0:980 - -0.920 - Vdc | Threshold testing is performed
Threshold Voltage . and guaranteed on one input at
Logic 0" VOLA - -1.645 - -1.630 - -1.605 |. Vdc |atime.Vin=VHA or VILA.
Threshold Voltage Load 50 © to -2.0 V:
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MCM10146

FIGURE 1 — SWITCHING TEST CIRCUIT AND WAVEFORMS

TESTING CONDITIONS

=N

— A0 cs Vgc WE
— a1
— A2
— A3
— As
—{ A5
— A6
— A7

MCM10146  Dgut

A9 VEE

0.01 uF :—[ 8

-20V

Cu

71

INPUT LEVELS

INPUT LEVELS

~ooVv 80%

20%
L7V =

tr t = tg=2.6 ns Typ, tf

All Timing Measurements Referenced to 50% of Input Levels
CL < 5.0pF including Jig and Stray Capacitance
RT =508

For Capacitance Loading < 50 pF, Delay Should be

Derated by 30 ps/pF

Guaranteed with VEE = 6.2 Vdc + 5.0%, Ta = 0°C to 75°C (see Note 1). Output Load see Figure 1.

MECL
PROM

MCM10146 Test Limits .
C:haracteri'stic Symbol Min Typ Max Unit Conditions
Read Mode See Figures 2 and 3.
Chip Select Access Time tACS 2.0 4.0 7.0 ns Measured at 50% of input to 50% of output.
Chip Select Recovery Time tRCS 2.0 4.0 7.0 ns See Note 2.
Address Access Time taA 8.0 24 29 ns
Write Mode See Figure 4.
Write Pulse Width w 25 20 - ns twsA = 8.0 ns.
{To guarantee writing) Measured at 50% of input to 50% of output.
Data Setup Time Prior to Write twsD 5.0 0 - ns
Data Hold Time After Write tWHD 5.0 0 - ns
Address Setup Time Prior to Write WSA 8.0 0 - ns tw =25ns
Address Hold Time After Write tWHA 2.0 0 - ns
:Chip Select Setup Time Prior to Write|  twscs 5.0 [} = ns
Chip Select Hold Time After Write tWHCS 5.0 0 - ns
Write Disable Time tws 2.8 5.0- 7.0 - ns
Write Recovery Time WR 2.8 5.0 7.0 ns
Rise and Fall Time Measured between 20% and 80% points.
Output Rise and Fall Time te, tF 1.5 2.5 4.0 ns When driven from CS or WE inputs.
OQutput Rise and Falt Time ty, tf 1.5 4.0 8.0 ns When driven from Address inputs.
Capacitance ) ' . Measured with a pulse technique.
Input Lead Capacitance Cin - 4.0 5.0 pF
Output Lead Capacitance Cout - 7.0 8.0 pF

Notes:

(1) Contact your Motorola Sales Representative for details if extended temperature operation is desired.

(2) The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory.
(3) For proper use of MECL Memories in.a system environment, consult: “MECL System Design Handbook.”
(4) Typical limits are at Vgg = -5.2 Vde, Ta = 25°C and standard loading.

11-
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MCM10146

FIGURE 2 — CHIP SELECT ACCESS TIME

Chip Select cs

Dout
Data Outwpput
FIGURE 3 — ADDRESS ACCESS TIME
Address {nput A 50%
taA
Dout 50%
Data Output

FIGURE 4 — WRITE STROBE MODE

Address Input A >< 50%>

MECL

Chip Select cs &\_ 50%][—
Data input Din 50%
b
L ey —e TWHD
Write Enable WE ¥§ 50% 7Z
TWSD TWHCS
ta— Twscs ——
Dout fa—— twsA ——!
Data Output
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@ MOTOROLA MCM10149

256 x 4-BIT PROGRAMMABLE . MECL
READ-ONLY MEMORY

1024-BIT PRGCGRAMMABLE
This device is a 256-word x 4-bit field programmable READ-ONLY MEMORY.
read only memory (PROM). Prior to programming, all
stored bits are at logic 1 (high) levels. The logic state of

each bit can then be changed by on-chip programming

circuitry. The memory has a singl_e_ negative logic chip
enable. When the chip is disabled (CS = high), all outputs

are forced to a logic O (low).

"/

+ Typical Address Access Time of 20 ns
« Typical Chip Select Access Timeof 8.0 ns L SUFFIX
o 50 kS Input Pulldown Resistors on All Inputs CEMC“:&T%AGE
« Power Dissipation (540 mW typ @25°C)

Decreases with Increasing Temperature

F SUFFIX
CERAMIC PACKAGE
CASE 650

MECL
PROM

]

PIN ASSIGNMENT

A0

A6

AS

Input ) 32x32 ) e
o BT oecoaer Array an ver vee

Assoctated Drivers

A1 DO

A2 D1

B 5 EEEEF
CDRERERFRRERRRERE

Sense Sense Sense Sense AD cs
Amplifier Amplifer Amplifier Amplifier
, I: 3 -1 [} A6 02
Output
SD Decoder ! AS D3
513, E Vee A3
1 12 .14 15
o3 D2 D1 Do
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MCM10149

ELECTRICAL CHARACTERISTICS

~-55°C 0°c | +25°C | +75°C |+125°C

Characteristic . Symbol | Min |Max| Min |Max |Min |Max|Min|Max |Min|Max |. Unit
Power Supply Drain Current Ige — 1160 — |185| — |150] — {145 | — } 145 | mAdc
Input Current High linH — [a50] — [265] - [265] — [265] — [26! wAdc

-65°C and +125°C test values apply to MC105xx devices only,

;?.:f:'t?gn Parameter -55°c® o°c @ 25°% @ 259c D 75°c'® 125°c(D
MCM10500| MCM10100 | MCM10100 | MCM10500 [ McM10100 | MCM10500
Vidmax = YOHmax | —0.880 -0.840 -0.810 —0.780 —0.720 ~0.630
VoHmin ~1.080 —1.000 —0,960 —0.930 —0.900 - | -—0,825
VonAmin | —1-100 1.020 ~0.980 ~0.950 ~0.920 —0.845
VinAmin 1175 -1.130 ~1.105 ~1.105 ~1.045 ~1.000
Vi LAmax 1510 ~1.490 ~1.475 1475 —1.450 | —1.400
VoLamax | 1638 ~1.645 ~1.630 ~1.600 —1.605 —1.526
VoLmax | —1858 ~1.665 ~1.650 ~1.620 —1.625 ~1.545
Vitmin = Vormin 7920 —1.870 ~1.850 1,850 —7.830 =1.820
ViLmin TN Lin 0.5 0.5 0.5 0.5 0.3 0.3

NOTES: (D MCM10500 series specified driving 10082 to —2.0 V.

@ Memories (MCM10100) specified O - 75°C for commercial temperature range, 5082 to -2.0V.
Military temperature range memories {(MCM10500) specified per Note 1.

SWITCHING CHARACTERISTICS (Note 1)

MECL

MCM10149 MCM10549
TA=0t0+75°C, | Ta =-565to+125°C,
VgEg = -5.2Vde ' 5% | VEg = -5.2 Vde ' 5%
Characteristics Symbol Min Max Min Max Unit Conditions
Read Mode i ns Measured from 50% of
Chip Select Access Time tACS 20 10 * . input to 50% of output,
Chip Select Recovery Time tRGS 20 10 * . See Note 1.
Address Access Time tAA 7.0 25 M M
Rise and Fall Time te, U 15 7.0 . .. ns Measured between 20%
. and 80% points.
Capacitance pF Measured with a pulse
tnput Capacitance Cin - 5.0 - 5.0 technigue.
Qutput Capacitance Cout - 8.0 - 8.0

NOTES: 1. Testcircuit characteristics: RT = 50 Q, MCM10149; 100 2, MCM10549.
CL < 5.0 pF (including jig and stray capacitance)
Delay should be derated 30 ps/pF for capacitive load up to 50 pF
2. The maximum Address Access Time is guaranteed to be the Worst-Case Bit in the Memory.
3. For proper use of MECL Memories in a system environment, consult MECL System Design Handbook.
4. Vep = Ve = Gnd for normal operation.
*To be determined; contact your Motorota representative for up-to-date information

PROGRAMMING THE MCM10149 T

During programming of the MCM 10149, input pins 7, 0 Vand Vgg = — 5.2V £ 5%, the address is set up. After
9, and 10 are addressed with standard MECL 10K logic a minimum of 100 ns'delay, Vp (pin 1) is ramped up to
levels. However, during programming input pins 2, 3, 4, +12V + 0.5V (total voltage Visp to Vg is now 17.2V,
5, and 6 are addressed with 0V < V,, < +0.25V and +12V — [ — 5.2 V] ). The rise time of this \,/CP. voltage
VEE < ViL < —3.0 V. It should be stressed that this pulse should be in the 1 — 10 s range, while its pulse
deviation from standard input levels is required only during width (tw1) should be greater than 100 us but less than
the programming mode. During normal operation, standard “"1ms. The V P supply current at + 12 V 'will be approx-
MECL 10,000 input levels must be used. imately 525 mA while current drain from VCC will be ap-

With these requirements met, and with ch = VCC = proximately 175 mA. A current limit should therefore be
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MCM10149

set on both of these supplies. The current limit on the
VCP supply should be set at 700 mA while the VCC sup-
ply should be limited to 250 mA. It should be noted
that the VEE supply must be capable of sinking the
combined current qf the VCC and VCP supplies while
maintaining a voltage of — 5.2 V £ 5%.

Coincident with, or at some delay after the V, p pulse
has reached its 100% level, the desired bit to be fused can
be selected. This is done by taking the corresponding out-
put pin to avoltage of + 2.85 V * 5%. It is to beé noted that
only one bit is to be fused at a time. The other three un-
selected outputs should remain terminated through their
50 ohm load resistor (100 ohm for MCM 10549) to — 2.0
V. Current into the selected output is 5 mA maximum.

After the bit select pulse has been applied to the ap-
propriate output, -the fusing current is sourced out of the
chip select pin 13. The 0% to 100% rise time of this cur-
rent pulse should be 260 ns max. It pulse width should be
greater than 100 ps. Pulse magnitude is 50 mA + 5.0 mA.
The voltage clamp on this current source is to be —6.0V.

After the fusing current source has returned 0 mA, the
bit select pulse is returned to it initial level, i.e., the output
is returned through its load to — 2.0 V. Thereafter, VCP is
returned to 0 V. Strobing of the outputs to determine suc-
cess in programming should occur no sooner than 100 ns
after VCP has returned to O V. The remaining bits are pro-
grammed in a similar fashion.

1' NOTE: For devices that program incorrectly, return serialized

units with individual truth tables. Non compliance voids

—

PROGRAMMING SPECIFICATIONS

The following timing diagrams and fusing
information represent programming specifications
for the MCM10149.

Veeg = Pin 16=0V

VEg = Pin8 = -52V 5% __+12v
105V
Vep = Pin —t oV

J 'Wl
1

N

+2.85V
5%
Selected Output Open ——ij A
Pin (11,12 14 0r 15} w2
o le—t2
D1 pet—
— 50 mA
L 5mA
Chip Setect Pin 13 0 mA r3
w3
D3~ [*—to4

The timing diagram is shown for programming
one bit. Note that only one bit is blown at a time.
All addressing must be done 100 ns prior to the
beginning of the Vgp pulse, ie., Vep = 0 V.
Likewise, strobing of the outputs to determine
success in programming should occur no sooner
than 100 ns after Vgp returns to 0 V.,

Note that the fusing current is defined as
a positive current out of the chip select, pin 13.
A programming duty cycle of < 15% is to be
observed.

-

warranty.

Definitions and values of timing symbols are
as follows.

Symbol Definition Value
t,q1 Rise Time, =1 us
Programming Voitage

tw1 Pulse Width,
Programming Voltage

Z 100 us < 1 ms

tpq Delay Time, 20
Programming Voltage
Pulse to Bit
Select Pulse

tw2 Pulse Width, Bit Select 2 100 us

‘tp2 Delay Time, Bit Select 20

: Pulse to Programming
Voltage Pulse

tpz Delay Time, Bit Select 21 us

Puise to Programming
Current Pulse

" ty3 Rise Time, Programming 250 ns max

Current Pulse
_tw3 Pulse Width,

Programming

Current Pulse

.2 100 us

tpg Delay Time, 21 us
Programming Current
Pulse to Bit
Select Pulise

_J
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MCM10149

MANUAL PROGRAMMING CIRCUIT

+5V +5V
) )
12k 0.05uF $8.2%
0.005 uF —+
o S
+5V s
1 Delay Q|
Verity
1/6 MC7406 2 680 laed a 12
¢ MC8602 Enable
1/2 Current
(Momentary) MC8602 4 co abp— Pulse
,
68 co ap >100 us
1/6 MC7406 Program &
‘5 v Enable 5V
<1 sec
1N914
——l¢——o 52V
Current Source N (_.6 V Ctamp)
1/4 MC7438  1/4 MC7438 pois
2N3905 560
4 2N3904 510
3 3 1N914
gee0 390 1vi $2.7k  $100 or Equiv.
= -5.2V
o
*5V -12V 1
+12.6V )
v
Current +5 o
1/4 Limit 150 W
MC7438 343 1.0 1/4 MC7438 240 E
180 2, 172w | 180
: i o }\2N3905

MJE370 ‘——l_jiL

516, 172W INS14
g ’ F_Jim uF
510 10 = Tm
=5 Vee cs
-o—4 A7
1.0k
-52V g 1
A6 03 P PN
1.0k 680
N -52V ¢ B2V
p—O0 AS
. 12
D2
% 680
c
. MCM 10149/ -5.2v
10549 Rotary SW
14
D1
680
-5.2V
15
Do
680
-5.2 V
VEE Vce

Lo

= -5.2V

||)_.g_._‘
o
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@ MOTOROLA MBM2256

| ‘ Advance Information J
GENERAL DESCRIPTION - 256 K x 1-BIT
The MBM2256 is a 262,144 (218) bit magnetic bubble memory -MAGNETIC BUBBLE
device. All required magnetic components including the perma- MEMORY DEVICE

nent magnets, the drive field coils and protective magnetic shield
are integral parts of the device. The package is a 1.15 x 1.1 x 0.36
inch 16-pin DIP.

The MBM2256 features a dual block-replicate organization with

swap gates on the input track. Data storage is organized as 256
storage loops of 1024-bits each. Additional loops are provided to
store the error correction code and as redundant loops. In one of
two dedicated map loops on-chip the redundant map loop data
is stored.

The MBM2256 can be operated synchronously or asynchro-
nously. Average access time to a page of data is less than 7.0 ms
at 100 kHz. Data transfer rate is 125 kilobits per second at 125 kHz.
Average power dissipation at 125 kHz is 0.8 Watts. The device will
operate over a case temperature range of 0°C to 70°C, and data
is retained without power from —40°C to 100°C.

The device is fabricated using a pseudo-planar process to im-
prove operating margins as well as to enhance reliability. The use
of CrCuCr in the conductor elements ensures excellent conduc-
tivity while greatly increasing resistance to problems associated
with electromigration. -

FEATURES

o Non-volatile
o High Density
e Solid State

On-Chip Redundant Loop Map
Swap Gates

Block Replicate

Error Correction Code Storage
16-Pin Dual-in-Line Package

e Low Power
e Start/Stop Capability
e Page-Oriented Access

Pin Assignment

X Coil - E o . E Replicate
X Coil + E ESWAP +
Y Coil — E E Generate
Y Coil + E E Generate +

Case
(AC Gnd) E E SWAP —
Active -1 Map
Detector L6 %Re’plicate -
Reference Ma
Detector L7 Rep‘iicate +
Com%eo‘ﬁc('ﬁr) 8 EReplicate +

This document contains information on a new product. Specifications and information herein
are subject to change without notice
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MBM2256

FIGURE 1 — BLOCK DIAGRAM

L

Rep. 9
(+) - Det.
( Map Loops (2) Common
> (+)
Map D | : Ref.
Rep. 10 e — Loop 0 3 '——-l'] Det.
(+) [ > 33 -
:é Loop 2 . .
= 1
:@ Loop 4
Map - o Active
Rep. 11 " 1 < 6 Det.
(_‘; H : Even Bit ° Even Bit I :E -
h Write Track Read Track [ \ ::
ll i L4 . [ 3
[} 33
Loop 276 3
- :
: Even [4— . .
SWAP12 '— oy L_—@ Loop 278 5 Shield
(-) ‘ : | I: > (AC.
-
— Loop 280 Active & Gnd.)
- — A Reference
' Detectors.
~— - Y
Gen. 13 I € 4 Coil
Loop 1
(+) [_—.‘C' P (+)
-
:@ Loop 3 Y
[ = Coi
ﬁ Loop 5
= ' :
Gen. 14 ° ' Hy 3 Coil
=) H 0dd Bit ° ~ 0dd Bit D Drive {-)
[N Write Track Read Track ! @ Field
1 [ ] i |
4 Hz H
ﬁ Loop 277 Start/Stop «
SWAP 15 0dd [ - 2 Coil
(+) :@ Loop 279 . +
Gen.[ > (+)
-, x
o Loop 281 :
o Coil
V X
Rep. 16 1 Coil
(=) (-)
unn Vamuadhen Ve \/ —/\V./\ v/ J/
Input  SWAP Storage Loops Rep. Output
Port Gates Gates Port
Lz
*NOTE: - *
The (+) jack for the Z coil is the one closest to.Pin 8. + -
Z Coil b4
Coil
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MBM2256

ABSOLUTE MAXIMUM RATINGS

Rating Min Max Unit
Operating Temperature (Case) (T¢) =0 70 C
Non-Volatile Storage Temperature ~40 100 “C
Storage Temperature -40 120 *C
External Magnetic Field — ©.-20 Qe.
Peak Current In X Coil* — 900 mA
Peak Current In'Y Coil* — 1,100 mA
Peak Current In Z Coit* — 3,000 - mAdc
Peak Replicate Current — 40 mAdc
Peak Generate Current —_ 40 mAdc
Peak Swap Current - 30 -mAdc
Peak Detector Current -— 6.0 ‘mAdc
Maximum Coil Disturb Current With Data Retention ' v — 10 mA
Maximum Pin To Pin Voltage ‘ - 55 Volts

*These peak currents are allowed subject to the device temperature not exceeding the température limits.

ELECTRICAL CHARACTERISTICS (T¢c = 0°C to.70°C, rotating field frequency (fo) = 125 kHz unless otherwise noted).

FUNCTION CURRENTS

12-5

Parameter Symbol - Min Typ Max Unit
Generate Current g 180 — 220 © mA
Swap Current Is 25 — 31 mA
Replicate Cut Current IRC 75 — 95 mA
Replicate Transfer Current IRT* 28 - 42 mA B
Map Replicate Cut Current IRcM 75 — 95 mA
Map Replicate Transfer Current IRTM 28 — 42 mA
Map Transfer In Current - IT™ —24 — -30 mA
Detector Current IDA: IDR —_ 5.0 5.8 mA
X,Y COIL DRIVE (See Figure 2.)
Parameter Symbol Min Typ Max | - Unit
Coil Driver Supply Voltage Vx. Vy 1.4 12 126 |- V
Coil Driver Switch On Resistance Ron 0.7 — 1.8 * Ohms-
{2 Switches In Series) - : )
Coil Driver Clamp Diode Drop Velamp - — 16 -
“(2 Diodes In Series) '
X Coil Peak Current Ixp - 630
(Lx = nom, Vy = nom, Rop, Velamp = nom)
Y Coil Peak Current lyp — 770
(Ly = nom, Vy, = nom}
(Ron, Velamp = nom)
Coil Current Offset Ixor lyo -10 —
Stop Current Overshoot Iso — -
Total Coil Power Pe — —
Z COIL DRIVE
Z Coil Sensitivity . — 2f
Z Coil Current Simultaneously Erase All Data Stored lzap
(Rotating Field On) 20
(Rotating Field Off) 3”
Duration of Erase Current tZAP '




Bubble

MBM2256

SCOPE

This specification describes the magnetic, electrical,
mechanical and environmental parameters of the 256K
bit magnetic bubbie device, MBM2256, as manufac-
tured by Motorola Inc.

DEVICE ORGANIZATION

The 256K bit bubble memory chip uses a block-rep-
licate organization with true swap gates on the input
track. The storage area is arranged as 256 storage loops
each with 1,024 bit locations. Additional loops are pro-
vided for error correction (6) and defect tolerance (20)
giving a total of 282 loops. Data is written and read at
the clock frequency which is the rotating field frequency.
Figure 1 is a schematic diagram of the 256K bit chip.

FIGURE 2 — X, Y COIL DRIVE

Vx, Vy

'4-" Ground

(a.) TYPICAL DRIVE CIRCUIT

Data Input

The device is organized into two halves — odd and
even. To write into the device the same data pattern is
written simultaneously into both the odd and even input
tracks. Due to the spacing between minor loops only
alternate bits can be aligned with adjacent minor loops.
An extra bit propagation delay on the odd input track
causes odd bits to align with odd loops and even bits

T Ixp lyp
. y

with even loops such that the correct bit is written into
each loop. The swap gate automatically clears the old
data as new data is written into the loops.

Data Output

To read the data, one bit is replicated from each minor
loop into the output track, again arranged as an odd
and even half. The alternate bit data streams are then
interleaved prior to entering the detector. The data is
therefore written in and read out of the bubble device
at the clock frequency although the data does divide
and recombine within the chip.

Redundancy

Of the 282 storage loops 256 are allocated for data,
6 for error correction and 20 for redundancy. These 20
loops are used to mask inoperable minor loops and
improve performance. Twenty loops are always de-
clared redundant. Data shouid not be written into the
redundant loops.

Redundancy Map

In addition to the 282 storage loops the chip contains
two map loops. These loops have their own transfer-in
and replicate gates but share the generator and detector

_with the storage loops. Only one loop is required and

is chosen at final test. The chosen loop is used to store
the data which identifies the redundant loop map. A
“one’’ designates a usable loop; a ““zero” a non-usable
loop. Preceding this map code is a stream of 64 “'zeros”’
followed by a “one” and a “zero” which may be used
to synchronize the external control circuitry with the
memory. The map loop used for storage of the redun-
dancy information is also identified in the code (see
Coding of Redundancy Map). Since only alternate bit
positions are written into the map loop to enhance
reliability, intervening bits are always zero and are
ignored during read (see Map Read Operation paragraph).

The redundancy map is also printed on the label of
each device using hexadecimal format. Two digits are
used per loop. Instead. of providing the absolute loop
number, the incremental difference between non-
usable loops is printed. For example, if the first bad loop
is #7, and the next two are 19 and 23, the sequence

Coil 1
Current

2.0 us 4.0 us

6.0 us

8.0 us

(b.) TYPICAL RISE/FALL IMBALANCE DUE TO DRIVE CIRCUIT
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070C04 will be printed on the label. This format allows
for an incremental difference between two non-usable
loops of up to 255 (FF).

Coding of Redundancy Map (The map loop contains 512
bits of information in five fields.)

Number
of
Pattern Field Bits Note
MM---MM Map Data 282 (1)
EE---EE Error 12 (2
Correction
LL Loop 2 (3)
Uu---uu User 150 (4)
00---0010 Sync 66 (5)
NOTE:

(1) Each bit corresponds to a data loop in sequence
M = 1 identifies a usable loop (262).
M = 0 identifies a redundant loop (20).

{2) Error correction code used is a fire code applied only to the map
data.

(3) Identifies which map loop contains the redundancy information
01 — loop #1, 10 — loop #2. )

{4) This field may contain factory-pertinent information. It will not
contain a duplicate of the sync pattern.

(5) The sync pattern is used to locate the beginning of the map data
field and identifies data page zero.

Organizational Specifications

Bits/L.oop 1,024
Total Data Loops 282
Usable Data Loops 262

Error Correction Loops 6

User Data Loops 256
Total User Storage 262,144 Bits
Map Loops 2

INTERFACE IMPEDANCES

FUNCTIONAL DESCRIPTION .

Write Data Operation

Writing data is accomplished by generating the new
data with a series of puises applied to pins 13 and 14,
starting tpGggF before the swap operation. As the device
continues to cycle after all data is generated, the new
data and the old will be aligned at the swap gates after
tpGgsL. A swap pulse is applied to pins 12 and 15 at this
time, swapping the new data in and the old data out.
Unused bits from the even and odd sides along with
the old data are propagated out and discarded beyond
the active area.

Read Data Operation

To read data, the device must be cycled until the de-
sired page is aligned with the replicate gates on the
output side of the storage loops. A replicate cut pulse
is applied to pins 9 and 16 to duplicate the page. This
is immediately followed by a replicate transfer pulse
which causes the duplicate bubbles to propagate into
alternate positions on the two output tracks.

Propagation along the output tracks occurs during
tprp- During this time, the odd and even output bits
are merged.

Detection occurs when a bubble passes under the
magnetoresistive detector element. The bubble’s mag-
netic field causes the detector element to change resis-
tance. By passing a constant current through the de-
tector, this is converted to: a voltage signal. A dummy
detector which is not influenced by magnetic bubbles
is used to cancel the background magnetoresistive
signal.

Output bubbles are discarded beyond the active area
after detection. A complete page is read in tpgp.

NOTE:

Parameter Symbol Min Typ Max Unit
Generate (1) G 45 — 18 Q
Swap (1) s 180 — 540 Q
Replicate (1} R 130 - 320 Q
Map Replicate (1) ™ 18 — 56 Q

{Includes Map Transfer-in.; .

Detector (Active and Reference) (1) DS 'DR 950 — 2000 Q
Detector Active/Reference Ratio — 0.985 — 1.015 —
X Coil inductance Lx 34 —_ 37 uH
Y Coil Inductance Ly 27.. — 30 uH
Z Coil Inductance L, 25 - 35 - uH
X Coil dc Resistance Non-operating, 25°C ry de —_ 2.7 — Q
Y Coil dc Resistance Non-operating, 25°C ry de —_ 1.1 — Q
Z Coil dc Resistance Non-operating, 25°C 7 dc — 0.75 —_ Q
X Coil ac Resistance (1) Iy ac 25" — 490 Q
Y Coit ac Resistance (1) ry ac 15 — 25 (Y]

{1) Minimum value is at T¢ = 0°C, device non-operating, maximum value is at Tc = 70°C, device operating.
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OUTPUT SIGNALS (T¢ = 0°C to 70°C, fo =125 kHz)

Parameter ) Symbol Min Typ Max Unit

Common-Mode Output Signal Vem — — 50 mV
(Ipa = IDR = 5.0 mA) '
Differential Peak-to-Peak Output Voltage (1)
(I = 5.0 mA. See Figure 1 for measurement details.)

Logic 1 : o » VOH TBD - | = mv
(Bubble Present)

Logic 0: . VoL — — T8D mvV
(No Bubble) B

Signal Strobe Leading Edge Phase tso — 191 — Degrees

Signal Strobe Trailing Edge Phase tsc — 258 — Degrees

Logic 1 Valid Window ' t1y 50 — — ns

NOTE: . -
(1) VOH is defined as the difference between the most negative and the most positive signal excursions which occur within the phase window tgg
to tsc when a bubble is being detected. VQL is similarly defined for the case of no bubble being detected. See Figure 3.

. FIGURE 3 —
o 90° 180° 270°° o 90° 180° 2700 0
) tso tslc
. tso | tsc vl | T
| [ (I |
. | | |
1 i
l e ! ! \ |
I~ 1\ AN AN .

VoH

"—-No Bubble = 0" *Jrf Bubble Present = 1————+|

{a) DETECTOR BRIDGE OUTPUT

+12V
Detector 3 beton Scope Input Impedance:
Detector < < Detector ‘ e Inp
- Differen- 30 MHz < 5.0 pF
— tial Probe ] S)Zi’g e Common-Mode Rejection:
P = 60 dB

5.0 mA 5.0 mA
Frequency Response:

= 5.0 MHz

H-GD

(b) MEASUREMENT SETUP
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Map Read Operation : .
To read the contents of the map, a series of alternate
cycle replicate pulses, identical to data replicate pulses,
is applied to pins 10 and 11. Data will be available after
tpPMRD- Since map data is only loaded into alternate
positions in the loop, one pass may result in no data.
This procedure is then repeated after delaying one
cycle. The outputs from the two map loops are merged,
but only one loop contains data. See ““Coding of Re-
dundancy Map Loops’ for decoding information.

Map Write Operation

Writing the map loop is accomplished by generating
map information as normal data on alternate cycles.
After tpGgT1 or tpGT2: Pins 10 and 11 are pulsed with
a series of negative map transfer pulses on alternate
cycles. Selecting tpgT1 writes into map loop 1, selecting
tpGT2 Writes into map loop 2.

TIMING CHARACTERISTICS (T¢ = 0°C, fo = 125 kHz unless otherwise noted. See Figure 4 for test conditions).*

WRITE CYCLE TIMING
Parameter Symbol Min Typ Max Unit
Generate First Bit to Swap In (1) tPGS(F) — 294 — Cycles
Generate Last Bit to Swap In (1) tPGS(L) — 13 — Cycles
Swap In to Replicate Out (1) tPSR — 514 — Cycles
Swap In to Non-Volatile Storage (2) tPS — 2 — Cycles
Generate Delay Time (3) DG . 70 — 120 Degrees
Generate Pulse Width (4) WG 140 210 280 ns
Generate Fall Time tFG 200 —_ 400 ns
{10%-90% of pk Amplitude)
Swap Delay Time (3) tps 270 — 330 Degrees
Swap Pulse Width tws 340 370 400 Degrees
READ CYCLE TIMING
Replicate Out to Detect First Bit (1) tPRD(F) — 180 — Cycles
Replicate Out to Detect Last Bit (1) tPRD(L) — 461 — Cycles
Replicate Out to Swap In (1) tPRS —_ 510 — Cycles
Replicate Delay Time (3) tDR -10 — 20 Degrees
Replicate Cut Pulse Width tWRC 210 280 350 ns
Replicate Transfer Pulse Width tWRT 80 100 120 Degrees
MAP READ AND WRITE CYCLE TIMING
) Parameter Symbol Min Typ Max Unit
Map Replicate to Detect tPMRD —_ 188 — Cycles
Generate to Map Loop #1 Transfer TpGT1 — 308 — Cycles
Generate to Map Loop #2 Transfer tPGT2 — 305 — Cycles
Map Loop Transfer-in to Replicate tPTR —_ 516 — Cycles .
Map Replicate Delay Time (3) tDRM -10 — 20 Degrees
Map Replicate Cut Pulse Width tWRCM 210 280 350 ns
Map Replicate Transfer Pulse Width tWRTM 80 100 120 Degrees
Map Transfer-In Delay Time tDTM 270 _ 330 .| Degrees
Map Transfer-in Pulse Width tWTM 200 220 240 Degrees

NOTES:

* Al pulses to have rise and fall times < 80 ns (10%-90% of peak amplitude) unless otherwise noted.
(1) Propagation times are defined from the beginning of the cycle in which the first signal occurs to the beginning of the cycle in which the second

signal occurs.

{2) Data is non-volatile at the end of the cycle in which the swap current is turned off.

{3) These parameter limits are guaranteed when the device is driven with the X and Y current shown in Figure 4. Deviations from these drive
conditions may cause these limits to change in absolute angle, but the phase range (max—min} will remain as specified.

(4) Generate pulse width is defined from 50% amplitude on the rising edge to 90% amplitude on the falling edge.
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FIGURE 4 — TEST CONDITIONS — X AND Y CURRENT WAVEFORMS

: 360°
'0° 0 180° 270° =0°

X Coil
Current

85.5°

YA

Coil
Current
B v - -
175.5°
FIGURE 5
4—————0“3 Loops Control Timing

~WRITE . <«—— READ——»

: . Same Location .
Gen B | | I : : 282 Pulses, 1 Per Cycle
SN By W 1 Pulse

SWAP

REP —r]— 71 puise

Detect n—-rL--—”— 282 Bits, 1 Per Cycle
Cycles ” a—281 13 514 le— 281

Map Loop:

Gen'” —ﬂ—n----n— v Each function
____J_l__ﬂ._rl_ . ' 512 Pulses,

XFER 1P
- N n_n . Per
RMA.P - 2 Cycles
Detect ) ,_ﬂ_fL_ﬂ____

Map 1 : 308 : ' S
Cycles Map 2 : 305 516 + 1024n - 1834

P

where ni-is aninteger =1 -
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FIGURE 6 — X, Y COIL TIMING

-180°

-90° 0° 90° 180° 270° .. 360°(0°) 90° 180° 270% 360"
| | (I
CURRENT PHASE REQUIREMENTS
Y Coil
/ /
[—tDG—»| G
/ \
Generate
I
- DS — N T
SWAP
SWAP o l | ' WS ——— N
Map - t _—
Transfer N WTM (
¢ — DTM—————————»N\ Y. ™
twrc—
Replicate WRT IRC, 'RCM
ap 'WRCM tWRTM IRT. IRTM
Replicate
N
DR V
- tgo——— OH
Detector tDRM /
Strobe VoL
Timing Measurements
[ WX
Typical
Cail
i VON
Driver _i/ 50% N 50%
Input 7 N VOFF
Voltage |« tD \
Current 50% N 50% ON
Pulse tw - I0FF
Signal
Being
Measured le—— Magnetic Cycle ———————

TIMING OF PULSES WITHIN A CYCLE

MECHANICAL SPECIFICATION

Package

The MBM2256 device is a 16-pin dual-in-line package.
The die is mounted on a printed circuit board carrier
attached to a beryllium copper leadframe and encap-
sulated in plastic compound. Two orthogonal coils and
a pair of permanent magnets enclose the die and the
whole device is molded into a Mumetal shield. A Z coil
is included in the device to facilitate testing and ex-
tended temperature range operation.

Mechanical Data
Package Size

Package Weight

12-11

1.156x1.10 x 0.36 in
(29.2 x 27.9x 9.14) mm

28 gm.
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Temperature Ranges

ENVIRONMENTAL SPECIFICATION

Continuous operation at 125 kHz. Case temperature
0° to 70°C. Non-operating, non-volatile storage —40° to

100°C.

External Magnetic Fields

When subjected to an external magnetic field of 20 -

Oe maximum in any direction, the device will continue
to operate satisfactorily as long as the parameters are
kept within the range specified in this document..

Screen Tests
Die Visual

Stabilization
Bake

Temperature
Cycling

External Visual

All Parts 100%

100X Inspection consistent with
MIL-883B, Method 2010, Cond. B
As per MIL-STD-883B, Method 1008,
Condition C, 150°C for 24 hours
As per MIL-STD-883B, Method 1010,
Condition B, 10 cycles —55°C —
125°C

MIL-883B, Method 2009

Qualification Testing
Bond Strength

Mechanical
Shock

- Variable
Frequency

Thermal Shock

MIL-883B, Method 2011.3, Condi-
tion D

MIL-883B, Method 2002, Condition
B: 1,500G for 0.5 ms

MIL-883, Method 2007, Condition
A: 20-2,000 Hz for 4 mins.; peak at
20 G's.

MIL-883, Method 1011.3, Condition

.~ B: —55°C to 125°C, 15 cycles

Moisture
Resistance

Resistance to
Solvent

Soldérability
Lead Integrity
Flammability

12-12
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@ MOTOROLA MBM2011A

l Advance Information l
GENERAL DESCRIPTION MM X1BIT
The MBM2011A is a 1,048,576 (220) bit magnetic bubble mem- MAGNETIC BUBBLE

manent magnets, the drive field coils and protective magnetic
shield are integral parts of the device. The package is a 1.15 x 1.10
x 0.36 inch 16-pin DIP. )

The architecture of the MBM2011A features a doubie-period
block-replicate organization with swap gates on the input track.
Data storage is organized as 512 storage loops of 2,048 bits each.
Additional loops are provided to store the error correction code
and as redundant toops. In one of two dedicated map loops on-
chip the redundant map loop data is stored.

The MBM2011A magnetic bubble memory can be operated syn-
chronously or asynchronously. Average access time to a page of
data is less than 11.5 ms at 100 kHz. Data transfer rate is 100
kilobits per second at 100 kHz. Average power dissipation at 100
kHz is 1.0 W. The device will operate over a case temperature
range of 0°C to 70°C, and data is retained without power from
—40°C to 100°C. .

The device is fabricated using a pseudo-planar process to im-
prove operating margins as well as to enhance reliability. The use
of CrCuCr in the conductor efements insures excellent conductiv- -
ity while greatly increasing resistance to problems associated with
electromigration.

ory device. All required magnetic components, including per- MEMORY DEVICE

FEATURES
o Non-volatife ® On-Chip Redundant Loop Map
e High Density ® Swap Gates
® Solid State ® Block Replicate
® tow Power ® Error Correction Code Storage
e Start/Stop Capability ® 16-pin Dual-in-Line Package
® Page-Oriented Access

PIN ASSIGNMENTS

\J
X Coil — E ® ZG] Replicate —

xcoil + [Z] [15] swap +
Y Coil — [_—2_3: E Generate
Y Coil + E E Generate +

Case
(AC Gnd) E’j 12] swap -
Active Map
Detector L8 E Replicate —
Reference Map
Detector |7 Replicate +
Comv?’seotﬁc(tgrl E E] Replicate +

This document contains information on a new product. Specifications and information herein
are subject to change without notice.
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Rep.
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Map
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Map
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(-}

SWAP 12
(=)

Gen. 13
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SWAP 15
(+)
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(-)

FIGURE 1 — BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATINGS

Characteristics _Min Max ) Units
Operating Temperature (Case) (T¢) 0 70 °C
Non-Volatile Storage Temperature -40 100 °C’
Storage Temperature . -40 120 °C
External Magnetic Field — 20 . Oe
Peak Current in X Coil* — 900 mA
- Peak Current in Y Coil* — 1,100 mA
Peak Current in Z Coil* — 3,000 mAdc
Peak Repticate Current — 25 mAdc
Peak Generate Current . — 35 mAdc
Peak Swap Current : —_ 15 mAdc
Peak Detector Current — 5.0 mAdc
Coil Disturb Current with Data Retention — 10 mAdc
Interelement Voltage — 55 ! v

*These peak currents are allowed subject to the device temperature not exceeding the temperature limits.

ELECTRICAL CHARACTERISTICS (TC = 0°C, rotating field frequency (fo) = 100 kHz)
FUNCTION CURRENTS

Characteristics Symbol Min Typ ‘Max Units
Generate Current I 190 —_ 230 mA
Swap Current Is 16 — 20 mA
Data Replicate Cut Current at Tc = 26°C (Note 1) IRC(25) 134 144 154 mA
Data Replicate Transfer Current B IRT 30 - — 40 mA
Map Replicate Cut Current at Tg = 25°C (Note 1) IRCM(25) 67 72 77 mA
Map Replicate Transfer Current - IRTM 16 — 20 mA
Map Transfer In Current ™ - -16 — .} ~20 mA
Detector Current IDA. IDR 3.8 4.0 4.2 mA
Temperature Coefficient of Cut Current (Map and Data) Referenced to aRC 032 |-034 |-036 %l/°C

Value at Tg .= 25°C (Note 1)

Note 1: Map and Data replicate cut curren(s requlre temperature compensation. The current at any case temperature, Tc, is given by:

IRem = lRes 11+ W)E (T26) 0T=70C  tpowm - Incmizs) (1 + g (1250 0 < T < 70°C
COIL DRIVES (See Figure 2)
Characteristics Symbol’ Min Typ Max Units

Coil Driver Supply Voltage Vx. Vy 14 12 12.6 Vv
Coil Driver Switch on Resistance Ron 0.7 —_ 18 Q

(2 switches in series)
Coil Driver Clamp Diode Drop Vclamp — — 1.6 \

(2 diodes in series)

X Coil Peak Current IXp — 650 — mA
{Lx = nom, Vi = nom) .
(Ron: Vclamp = nom)
Y Coil Peak Current lyp — 740 mA
(Ly = nom, Vy = nom)
(Ron, Vclamp = nom)

Coil Current Offset ) Ixo: lyo -10 — 10 mA
Stop Current Overshoot Iso . — +10 mA
. -0
Total Coil Power Pc — — 1.4 w
Z-Coil Sensitivity — 26.5 — Oe/A
Z-Coil Current to Simultaneously Erase All Data Stored lzap 2.0 —_ —_ A
Rotating Field On 3.0 —_ —_
Rotating Field Off
Duration of Erase Current tZAP 0.5 — 10 ms
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SCOPE

This specification describes the magnetic, electrical,
mechanical and environmental parameters of the 1Mbit
magnetic bubble device, MBM2011A as manufactured
by Motorola Inc.

DEVICE ORGANIZATION
The 1Mbit bubble memory chip uses a block-replicate

~organization with swap gates on the input track. The

storage area is arranged as 512 storage loops each, with
2,048 bit locations. Additional loops are provided for
error correction (12}, and defect tolerance (60), giving
a total'of 584 loops. Data is written and read at the clock
frequency which is the rotating field frequency. Figure
1is a schematic diagram of the 1Mbit chip.

FIGURE 2 — X, Y COIL DRIVE

V. Vy

FET
Switch

¢ _—LGround
(a.) TYPICAL DRIVE CIRCUIT

Data Input

To write into the device, the single generator is pulsed
and the data pattern is propagated along the double
period input track until it aligns with the storage loops.
Operating the swap gates transfers the new data into
the storage loops such that consecutive bits go into
adjacent loops and simultaneously transfer out the old
data.

T 'xp- lyp

Data Output

To read data, the replicate gate is pulsed and one bit
is replicated from each loop into the double period out-
put track. The data then propagates along the output
track and through the detector such that data is read
out at the clock frequency.

Redundancy )

Of the 584 storage loops, 512 are ailocated for data,
12 for error correction and 60 for redundancy. These 60
loops are used to mask inoperable minor loops and
improve performance. Sixty loops are always declared
redundant. Data should not be written into the redun-
dant loops.

Redundancy Map . ,

In addition to the 584 storage loops, the chip contains
two map loops. These loops have their own transfer-in
and replicate gates but share the generator and detector
with the storage loops. Only one loop is required and
is chosen at final test. The chosen loop is used to store
the data which identifies the redundant loop map. A
‘one’ designates a usable loop; a ‘zero,” a non-usable
loop. Preceding this map code is a stream of 64 ‘zeros’
followed by a ‘one’ and a ‘zero’ which may be used to
synchronize the external control circuitry with the mem-
ory. The map loop used for storage of the redundancy
information is also identified in the code (see “Coding
of Redundancy Map”’). Since only alternate bit positions
are written into the map loop to enhance reliability, in-
tervening bits are always zero and are ignored during
read (see “Map Read Operation”).

The redundancy map is also printed on the label of
each device using hexadecimal format. Two digits are
used per loop. Instead of providing the absolute loop
number, the incremental difference between non-
usableloops is printed. For example, if the first bad loop
is #7, and the next two are 19 and 23, the sequence
070C04 will be printed on the label. This format allows
for an incremental difference between two non-usable
loops of up to 255 (FF). Loop #292 is not connected in
the 1Mbit device and is always declared bad.

Coil A
Current
Ixp: lyp

t=20 2.5 us 5.0 us 7.5 us 10 us

(b.) TYPICAL RISE/FALL IMBALANCE DUE TO DRIVE CIRCUIT
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Coding of Redundancy Map. The map loop contains 1024
bits of information in five fields.

Number
of

Pattern Field Bits Notes
MM._...MM Map Data 584 (1)
EE...EE Error Correction 12 (2)
LL Loop 2 (3)
uUu_..uu User 360 {4)
00....0010 Sync 66 (5)

{1) Each bit corresponds to a data loop in sequence
M = 1 identifies a usable loop (524).
M = 0 identifies a redundant loop (60).

(2) Error correction code used is a fire code applied only to the map
data.

{3) Identifies which map loop contains the redundancy information
01 — loop #1, 10 — loop #2.

(4) This field may contain factory-pertinent information. It will not
contain a duplicateof the sync pattern.

{5} The sync pattern is used to locate the beginning of the map data
field and identifies data page zero.

Organizational Specifications

Bits/Loop 2,048
Total Data Loops 584
Usable Data Loops 524
Error Correction Loops 12
User Data Loops 512

Total User Storage

1,048,576 bits
Map Loops 2

INTERFACE IMPEDANCES

FUNCTIONAL DESCRIPTION

Write Data Operation

Writing data is accomplished by generating a pattern
with a series of pulses applied to pins 13 and 14, starting
tpGsF before the swap operation. As the device contin-
ues to cycle after all data is generated, the new data
and the old will be aligned at the swap gates after tpGgsy.
A swap pulse is applied to pins 12 and 15 at this time,
swapping the new data in and the old data out. The old
data are propagated out and discarded beyond the ac-
tive area.

Note: In order to ensure correct device operation, it is
essential that at least one empty bit position follows the
last bit of a data block. g

Read Data Operation

To read data, the device must be cycled until the de-
sired page is aligned with the replicate gates on the
output side of the storage loops. A replicate cut pulse
is applied to pins 9 and 16 to duplicate the page. This
is immediately followed by a replicate transfer pulse
which causes the duplicate bubbles to propagate into
the output track.

Detection occurs when a bubble passes under the
magnetoresistive detector element. The bubble’s mag-
netic field causes the detector element to change resis-
tance. By passing a constant current through the de-
tector, this is converted to a voltage signal. A dummy
detector which is not influenced by magnetic bubbles
is used to cancel the background magnetoresistive
signal.

Output bubbles are discarded beyond the active area
after detection. A complete page is read in tprpL.

Characteristics Symbol Min Typ Max Units
Generate (2} G 4.0 —_ 1" Q
Swap (2) rs 500 — 1150 Q
Replicate (2) R 90 = 160 Q
Map Replicate (Includes Map Transfer-In) (2} ™ 28 - 65 Q
Detector {Active and Reference) (2) RDA. 'DR 900 — 2000 Q
Detector Active/Reference Ratio 0.985 — 1.015
X Coil Inductance Lx 41 — a4 nH
Y Coil Inductance Ly 36 — 39 T uH
Z Coil Inductance Ly 25 — 35 uH
X Coil dc Resistance % — 33 - Q
Non-Operating, 25°C
Y Coil dc Resistance ry — 1.6 — Q
Non-Operating, 25°C
Z Coil dc Resistance rz — 0.75 — Q
Non-Operating, 25°C
X Coil'ac Resistance (2) rx 33 — 5.3 Q
Y Coil ac Resistance {2) ry 2.1 — 3.1 93

NOTE:
(2) TC(min) = 0°C, non-operating
TC(max) = 70° C, operating
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OUTPUT SIGNALS (T¢ = 0°C to 70°C, o = 100 kHz)

Characteristic Symbol Min Typ Max Units
Common-Mode Output Signat Vem — — 50 mV
(ipa = IDR = 4.0 mA)
Differential Peak-to-Peak Output Voltage {See Note 1)
Id = 4.0.mA, See Figure 1 for measurement details)
Logic 1 VOH TBD - — mV
Bubble Present .
Logic O VoL — — TBD mV
No Bubble -
Signal Strobe Leading Edge Phase tso ) 191 Degrees
Signal Strobe Trailing Edge Phase tsc 258 Degrees
Logic 1 Valid Window t1v ) 50 ns

Note 1: VOH is defined as the difference between the most negative and the most positive signal excursions which occur within the phase window
tso 10 tgc when a bubble is being detected. Vo is similarly defined for the case of no bubble being detected. See Figure 3.

) FIGURE 3
o : 90° 180° 270° 0°

90° 180° 270° 0°

N

VoH

No Bubble = ‘0’ >l
}._— —

Bubble Present = "1* ——Dl

{a) DETECTOR BRIDGE OUTPUT

+12V

Scope Input impedance:
S Reference ¢ Active i gh(;l QF
$ Detector T Detector = 2.0p
+
. 30 MHz
B t'.)'lﬁs’eg' —  Oscil-
1al Frobe loscope

Common-Mode Rejection:
= 60 dB

L 4.0 mA @ia.e mA
- Frequency Response:

= " =25.0 MHz

(b) MEASUREMENT SETUP

Map Read Operation

To read the contents of the map, a series of alternate”
cycle map replicate pulses is applied to pins 10 and 11.
Data will be available after tpprp. ‘Since map data is
only loaded into alternate positions: in the loop, one
pass may result in no data. In this case, the procedure
is repeated after delaying one cycle. The outputs from
the two map loops are merged, but only one loop con-
tains data. See “Coding of Redundancy Map Loops” for
decoding information. '
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Map Write Operation

Writing the map loop is accomplished by generating a series of negative map transfer pulses on alternate
map information as normal data on alternate cycles. cycles. Selecting tpGT1 Writes into map loop 1, selecting
After tpgT1 or tpGgT2. pins 10 and 11 are pulsed with tpGT2 Writes into map loop 2.

TIMING CHARACTERISTICS T¢ = 0°C to 70°C, fo = 100 kHz. See Figure 4 for test conditions. All control pulses to have rise and
fall times < 80 ns (10%-90% of pk amplitude) unless otherwise noted. All pulsewidths measured at 50% amplitude unless
otherwise noted.

WRITE CYCLE TIMING

Characteristic Symbol Min Typ Max Units
Generate First Bit to Swap in (1) tPGS(F) — 597 — Cycles
Generate Last Bit to Swap In (1) TPGS(L) — 14 — Cycles
Swap In to Replicate Out (1) : tPSR — 1026 —_ Cycles
Swap In to Non-Volatile Storage (2) tps — 2 — Cycles
Generate Delay Time (3) DG 70 120 Degrees
Generate Pulse Width (4) WG 100 150 200 ns
Generate Fall Time tFG 200 400 ns

(80%~90% of pk Amplitude)

Swap Delay Time (3) tps 270 330 Degrees
Swap Pulse Width tws 340 370 400 Degrees
READ CYCLE TIMING
Replicate Out to Detect First Bit (1) tPRD(F) — 91 — Cycles
Replicate Out to Detect Last Bit (1) tPRD(L) = 674 — Cycles
Replicate Out to Swap In (1} tPRS — 1022 — Cycles
Replicate Delay Time (3) tDR 0 12 Degrees
Replicate Cut Pulse Width tWRC 50 75 100 ns
Replicate Transfer Pulse Width tWRT 80 100 120 Degrees

MAP READ AND WRITE CYCLE TIMING

Characteristic Symbol Min Typ Max Units

Map Replicate to Detect tPMRD — 97 —_ Cycles
Generate to Map Loop # 1 Transfer tPGT1 — 608 — Cycles
Generate to Map Loop #2 Transfer tPGT2 — 605 — Cycles
Map Loop Transfer-In to Replicate ‘ tPTR — 1028 —_ Cycles
Map Replicate Delay Time (3) tDRM 0 — 12 Degrees
Map Replicate Cut Pulse Width tWRCM 50 75 100 ns

Map Replicate Transfer Pulse Width ' tWRTM 80 100 120 Degrees
Map Transfer-In Delay Time IDTM 270 —_ 330 Degrees
Map Transfer-In Pulse Width tWTM 200 220 240 Degrees

NOTES: (1) Propagation times are defined from the beginning of the cycle in‘which the first signal occurs to the beginning of the cycle in which the
second signal occurs.
(2) Data is non-volatile at the end of the cycle in which the swap current is turned off.
(3) These parameter limits are guaranteed when the device is driven with the X and Y current shown in Figure 4. Deviations from these drive
conditions may cause these limits to change in absolute angle, but the phase range {max.-min.} will remain as specified.
{4) Generate pulse width is defined from 50% amplitude on the rising edge to 90% amplitude on the falling edge.
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FIGURE 4 — TEST CONDITIONS — X AND Y CURRENT WAVEFORMS
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FIGURE 5
Data Loops
. ——— WRITE ———> Control Timing
~-¢——— READ ——»
(Same Location)
Gen _ﬂ_ﬂ___-_ﬂ_ 584 Pulses, 1 Per Cycle
SWAP —TI : 1 Pulse
Rep SN | B 1 Pulse
Detect —-—n—n—-—-—L 584 Bits, 1 Per Cycle
Cycles 583 14 1026 91 —»~1w—583
Map Loop
Gen JL_.H.--_H_ . Each function
XFER | | | | | | © 1024 Pulses,
” n n : 1 Per
RMAP ' ’ - : ——— 2 Cycles
Detect | , o_nnn_’’
Cycles Map 1: 608 1028 +2048n 97‘>I

Map 2: 605
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FIGURE 6 — X, Y COIL TIMING
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Voltage le—tD
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Current 50% \50%
Pulse W] 10FF
Signal
Being i
Measured |¢———————— Magnetic Cycle ——————»
TIMING OF PULSES WITHIN A CYCLE
MECHANICAL SPECIFICATION
Package Mechanical Data
The MBM2011A device is a 16-pin dual-in-line pack- Package Size 1.156x 1.10 x 0.36 in
age. The die is mounted on a printed circuit board car- (29.2 x 27.9 x 9.14) mm
rier attached to a beryllium copper leadframe and en- Package Weight 28 gm.

capsulated in plastic compound. Two orthogonal coils
and a pair of permanent magnets enclose the die and
the whole device is molded into a Mumetal shield. A Z
coil is included in the device to facilitate testing and
extended temperature range operation.
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ENVIRONMENTAL SPECIFICATION

Temperature Ranges
(See “Absolute Maximum Ratings”).

External Magnetic Fields

When subjected to an external magnetic field of 20
Oe maximum in any direction the device will continue
to operate satisfactorily as long as the parameters are
kept within the range specified in this document.

Screen Tests
Die Visual

Stabilization
Bake

Temperature
Cycling

External Visual

All Parts 100% :
100X Inspection consistent with
MIL-883B, Method 2010, Cond. B
As per MIL-STD-883B, Method 1008,
Condition C, 150°C for 24 hours
As per MIL-STD-883B, Method 1010,
Condition B, 10 cycles —55°C —
125°C

MIL-883B, Method 2009

Qualification Testing
Bond Strength

Mechanical
Shock

Variable
Frequency

Thermal Shock

Moisture
Resistance

Resistance to
Solvent
Solderability

Lead Integrity
Flammability
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MIL-883B, Method 2011.3, Condi-
tion D

MIL-883B, Method 2002, Condition
B: 1,500G for 0.5 ms

MIL-883, Method 2007, Condition
A: 20-2,000 Hz for 4 mins.; peak at
20 G's.

MIL-883, Method 1011.3, Condition
B: —55°C to 125°C, 15 cycles

MIL-883B, Method D 1004.3

MIL-883B, Method 2015.1

MIL-883B, Method 2003.2
MIL-883B, Method 2004.3
Needle Flame, [EC 695-2-2



@ MOTOROLA MC34044

L Advance Information J
GENERAL DESCRIPTION BUBBLE MEMORY

bipolar linear integrated circuit which amplifies and detects the
differential output signal of a magnetic bubble memory device.
Peak-to-peak sensing is performed within a selected time window,
thus rejecting noise which occurs outside that window. The Sense
Amplifier circuit includes two:matched, programmable current
sinks which" provide constant-current detector operation. The

Sense threshold is externally selectable. The MC34044 is pack- '

aged in a 14-pin dual in-line package.

'FEATURES ‘ ’

® True Peak-to-Peak Sensing .

o Independent Time Windows for Negative and Positive Peak
Detection Permit Rejection of Unwanted Signal Noise 1

® Constant Current Detector Operation — Currents Set by Exter-
nal Precision Resistor

14
One of Three Preset Threshold Levels Selectable by User
Linear Threshold Control from External Source Optional
Noise Compensation Capacitor Reduces Susceptibility to Power o T
Supply Noise "
® Chip Select input and Three-State Output for Multiple-Bubble , :

Systems

The MC34044 Bubble Memory Sense Amplifier is a monolithic . SENSE AMPLIFIER

FIGURE 1 — BUBBLE MEMORY SENSE AMPLIFIER
: FUNCTIONAL DIAGRAM

Comp VREF Voo
In— o

" SO0 e
CseT
: Neg. Peak
Gnd O Search Hold | . =~ THR %?

o .
Clamp’

Strobe

v

Delay

e}
TSeT

Blo—

This document contains information on a new product. Specifications and information herein
are subject to change without notice.
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PIN ASSIGNMENT Supplies and Miscell

14-pin Dual In-line Package: 0.3-inch row spacing Vpp -— Power supply voltage.
also 14-lead Fiat-Pack VREF  — Reference voltage for bias current and
) threshold.
S GND(3) — ins).
= l—"j_ ° ECIamp (3) »Syste}m ground (thrge pins)
CSET  — Detector current set resistor.
Out [2: E Strobe TSET  — Threshold select.
Gnd E EG“" COMP — Noise compensation capacitor.
voo[a] E'N + < Inputs ‘
Comp[5 E IN— cs - SSt'zusteleCt — enables the three-state data
VREF@ Ecnd IN+ — Differential sense signal input — negative
’ -7 IN~ peak detect and threshold are with respect
CSETE E TsET to the indicated polarities. Also provides the
detector bias currents.
R CLAMP — Enables negative peak detection and acti-
" PIN DESCRIPTIONS vates peak hold function.
Output (three-state) . STROBE — Enables threshold comparator for positive
ouT — Data Qutput ~— following the trailing edge peak detection. Trailing edge resets peak-
of STROBE, indicates the state of the de- hold function and enables OUT .signal
tected signal during the STROBE — high if . change.

the signal exceeded the threshold, low
otherwise. Held in high-impedance state
when CS is high.

ABSOLUTE MAXIMUM RATINGS*

Characteristic ) Value Unit
Storage Temperature ) . . —65to +150 °C
Ambient temperature with power applied ‘

Commercial Device Oto +70 °C
Extended-temperature Device : —55to +125 °C
Voltage — Vpp, IN+, IN- to GND -0.2to +20 Volts
Voltage — any other pin to GND ' . : ' -0.2to +6.0 Volts
Power dissipation . T8D Watts

*Absolute Maximum Ratings indicate limits beyond which permanent damage may occur to the device. Proper operation of the device requires that
it be limited to the conditions specified under DC Electrical Characteristics.

DC ELECTRICAL CHARACTERISTICS (T = 0 to 70°C, VREF = 2.50 V =1%)

. Parameter Symbol Min Max Unit
Power Supply Voltage - Vpp 10.8 18 Volts
Power Supply Current IpD - 25 mA
(Excludes Ip) )
Current from VRgF IREF . - 0.1lp+0.2 mA
(VREF = 2.525 V) ,
Logic High In Voltage VIH 2.0 . - Volts
Logic Low In Voltage ViL — 0.8 Volts
Logic High Out Voltage ) VOH 27 - Volts
(lo = ~4.0 mA)
Logic Low Out Voltage . VoL - 0.4 Volts
(lo = 1.6 mA)
Logic High In Current ' IIH - 20 BA
Vi =27V)
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DC ELECTRICAL CHARACTERISTICS (Tp = 01to 70°C, VReF = 2.50 V +1%)

Parameter Symbol Min Max T Unit
Logic Low In Current TR — -1.6 mA
(V| = 04 V)
Output Off-State Current loz ~20 20 nA
(Vo = 04 - 27V)
Detector Current [[») 10*VReF/RSET =10%
Detector Current Mismatch IDM — 2% —
IN+, IN- DC Voltage VICR 3.0 Vg-3.0 Voits
Differential DC IN Volts VIND — 200 mV
AC Common-Mode IN Volts Vicm — 200 mV
Low Threshold Voltage vTL T8D TBD mV
(VTSET = VREF)
Nominal Threshold Voltage VTN TBD T8D mV
(TSET pin open)
High Threshold Voltage VTH TBD TBD mv
(VTSET = 0.0 V}
Note 1: Includes 1% tolerance on RSET.
AC ELECTRICAL CHARACTERISTIC (Tp = 0 to 70°C)
Parameter Symbol Min Max Unit
TS to OUT tco — 300 ns
CS to OUT Disable tcz — 300 ns
STROBE to OUT Change tso — 300 ns
Delay Differential IN to Comparator Output td — ) 300 ns

OPERATION

Detection of a magnetic bubble within the memory
device utilizes the magnetoresistive effect whereby a
bubble passing beneath the detector element causes a
change in its resistance. By passing a constant current
through the detector, this resistance change can be
sensed as a voltage change. A matched reference ele-
ment which is not in the path of the bubble permits the
use of differential sensing to cancel noise introduced
by the rotating field.

The Sense Amplifier circuit contains matched con-
stant-current sinks for the active and reference detector
elements. These elements shouid be connected beween
the supply voltage and the IN+ and IN— pins respec-
tively. These pins are connected internally to the current
sinks. The current levels are matched and are set by
meeans of a precision resistor connected externally be-
tween the CSET pin and ground. A thermistor may be
used to provide a temperature-compensated detector
current if required for extended-temperature operation
of the magnetic bubble memory.

A differential amplifier across the two detector ele-
ments amplifies the bubble signal. The difference signal
is fed to a negative peak detect-and-hold circuit, and to
another difference amplifier. The difference between
the signal and the negative peak is fed to a voltage
comparator where itis compared to a threshold voltage.
A signal which exceeds the threshold indicates the pas-

sage of a bubble beneath the detector. One of three pre-
determined threshold voltages can be selected by con-
necting the TSET pin to VRgF or to GND or leaving it
open. For extended-temperature operation, linear con-
trol of the threshold can be accomplished by applying
a linear voltage to TSET.

Timing is provided through the CLAMP and STROBE
inputs. CLAMP enables the negative-peak detector. The
most-negative voltage appearing while CLAMP is high
is stored until the trailing edge of STROBE. The output
of the threshold comparator is enabled while STROBE
is high. if the signal exceeds the negative peak by the
threshold amount at any time while STROBE is high, a
ONE is detected and latched. The output pin changes
state at the trailing edge of STROBE. CLAMP and
STROBE may be connected together and driven with a
single signal. ’

The COMP pin may be used to reduce the effect of
power supply noise on the detector. A capacitor con-
nected between COMP and Vpp increased the supply
rejection performance of the internal regulator with
respect to noise present on Vpp. The best value will
depend upon the individual system, and is typically
0.1 uF.

The Chip Select (CS) input is active-low. When CS is
false (high) the three-state data output (OUT) is placed
in the high-impedance state. Several Sense Amplifiers
may have their OUT pins connected together with only
one circuit enabled at a time via the CS pin.
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FIGURE 2 — SIGNAL WAVEFORMS
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@ MOTOROLA MC34046S
MC34047S

L Advance Information |
SINGLE
GENERAL DESCRIPTION BUBBLE MEMORY

The MC34046S and MC34047S Single Bubble Memory Opera- OPERATION DRIVERS
tion Drivers are monolithic bipolar linear integrated circuits which .

generate controlied-current pulses for the generate, swap, repli-
cate and map-loop operations in a magnetic bubble memory de-
vice. The MC34046S and MC34047S are pin-compatible and spe-
cifically designed to drive the Motorola MBM2256 (256-kilobit)
and MBM2011 (one-megabit) bubble memories respectively. They
differ only in the amplitudes of the current pulses generated. Each
Operation Driver can drive one bubble memory. Basic control/
timing signals are input to the Operation Driver from the bubble
memory controller. Each circuit contains a voltage booster to pro-
vide the high-voltage required by the swap and replicate circuits.
Under-voltage detection prevents operation until this supply has
reached its proper level. The circuits are packaged in 28-pin, 0.6-
inch wide dual in-line packages.

FEATURES
® Single Bubble Memory Drive Capability

e Controlled-current Sinks Assure Proper Currents Independent
of Variations in Bubble Gate Resistances :
® Currents Independently Set by External Precision Resistors PIN ASSIGNMENTS
® Temperature Compensation of Currents Via External Thermis- ~_
tor if Desired Gen[1] @ @ SYNC
® GENERATE Puise Specially Shaped to Prevent Multiple Bubble j
Generation . DIN2E 27|Cs
® Puise Time-out Circuit Protects Against Physical Damage in the DIN1 E El SWAP
Event of a Stuck Input Timing Signal
ib Hi . GSET[4] [25] RMAP
® On-chip High-voltage Source — System Interlocked until Proper
Voltage is Present 1GEN2[5 | g Rep
® Chip Select Input for Multiple-bubble Systems 1GEN1[E —2\_5_] cutT
® Full Map Loop Read and Write Operation
Gnd[? [22] PDNO
iND 8] 21] Vger
ABSOLUTE MAXIMUM RATINGS* veelo Zq] vece
Characteristi i
aracteristic Value Unit Veoost 10 ESWSET
- Storage Temperature —65to +150 °C
Ambient Temperature with power applied ISWAP E E TOSET
Commercial Device 0to +70 °C
12 17| Gnd
Extended-temperature Device TBD to +85 °C IREPI: ] n
Voltage — VgoOsT. IND, IREP, ISWAP -0.2t0 +35 Volts Gnd [13] [16] IMAP
Voltage — IGEN1, IGEN2, IMAP -0.2t0 +20 Volts RCSET [14] [15)Gnd
Voltage — V¢g -0.2t0 +7.0 Volts )
Voltage — any other pin to GND —-0.2t0 +6.0 Volts i .
. 28-pin Dual In-line
Power dissipation TBD Watts Package: 0.6-inch row spacing

*Absolute Maximum Ratings indicate limits beyond which permanent damage may occur to
the device. Proper operation of the device requires that it be limited to the conditions
specified under DC Electrical Characteristics.

This document contains information on a new product. Specifications and information herein
are subject to change without notice.
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Inputs
Cs

Din1
Din2
SYNC

GEN
SWAP
REP
RMAP
cuTt

Outputs
IGEN1
IGEN2

ISWAP"
IREP
IMAP
PDNO

PIN DE

Chip Select — enables the Operation
Driver.

Data inputs (two channels).

Data input clock (rising edge).
Trigger for GENERATE current pulses.

-Enable SWAP current pulse.

Enable REPLICATE current pulse.
Enable MAP-REPLICATE current pulse.

Timing for CUT portion of REPLICATE and
MAP-REPLICATE current puises.

— GENERATE current pulses (two channels}.

SWAP current pulse.
REPLICATE current pulse.
MAP-REPLICATE current pulse.

Power Down Output — indicates that
VBOOST is below its minimum operating
value.

FIGURE 1 — FUNCTIONAL DIAGRAM

SCRIPTIONS

Supplies and Miscellaneous

GSET
SWSET
TOSET
RCSET

Veel2)
VREF

VBOOST
IND

GND(4)

GENERATE current set.
SWAP current set.
REPLICATE-TRANSFER current set.

REPLICATE-CUT current set (adds to
TRANSFER current).

Power supply voltage (2 pins).
Reference voltage used to set currents.
High-voltage power supply output.

Inductor and diode used in voltage-boost
circuit (see application diagram).

System Ground (4 pins).

cs
. IGEN1
K,
® IGEN2
DiN2 p @ JD__—G
/
SYNC K b GSET
R
* ISWAP
GEN /) 1
— FU { SWSET
SWAP
\
IDe
iIMAP
1
- \
RMAP _:D——— ¥ $— RCSET
‘ TOSET
Gnd —— )
Vee — VOLTAGE IND
VREF — BOOST VBOOST




MC34046S-MC34047S

DC ELECTRICAL CHARACTERISTICS (Tp = 0 to 70°C, VRgE = 2.50 V = 1%)

Parameter Symbol Min Max Unit
Power Supply Voltage Vee 4.75 5.25 Volts
Power Supply Current Ice — 100 mA
Current from VRef IREF - 2.0 mA
(VREF = 2.475 V)
Boost Supply Voltage VBOOST 28 35 Volts
Logic High In Voltage ViH 2.0 — Volts
Logic Low In Voltage ’ viL — 0.8 Volts
Logic Low Out Voltage VoL — 0.4 Volts
(Ilo = 4.0 mA)
Logic High in Current iH — 10 A
VI =27V)
Logic Low in Current i — -1.6 mA
V) = 0.4V)
Output Leakage Current loL R 100 uA
(Output Off) .
IREP, ISWAP Saturation VSATH — 6.0 Volts
Saturation Voltage — Other Outs VSATL — 3.0 Volts

Note: The Bubble Memory Controller WRITE MAP command should not be executed more often than once per second, or.the Operation Driver
maximum power dissipation limit will be exceeded.

MC34046S ONLY (VRef = 2.50 V =1%, Current Set Resistors = 6.04 k() +1% each)

Characteristic Symbol Min Max Unit
Generate Current G 180 220 mA
SWAP Current Isw 25 31 mA
REPL-Transfer Current IRT 28 42 mA
REPL-Cut Current (Note 1) IrRC 75 95 mA
MAP-REP-Transfer Current : IMT 28 42 mA
MAP-REP-CUT Current (Note 1) IMC 75 95 mA

MC34047S ONLY (VRgg = 2.50 V 1%, Current Set Resistors = 6.19 kQ = 1% each)

Generate Current G 190 230 mA
SWAP Current Isw 16 20 ‘mA
REPL-Transfer Current IRT 30 40 mA
REPL-CUT Current (Note 1) IRC 130 150 mA
MAP-REP-Transfer Current IMT 16 20 mA
MAP-REP-CUT Current (Note 1) Mmcl 65 75 mA

Note 1: CUT current is the sum of the currents determined by the resistors connected to TOSET and RCSET.

AC ELECTRICAL CHARACTERISTICS (Tp = 0to0 70°C)

Parameter Symbol Min Max Unit
DIN Setup Time pSuU 50 — ns
DIN Hold Time tDH 50 — ns
CUT Current Risetime tCR — 50 ns
(MC34047S only)
Other Out Current Rise tr — 100 ns
IGEN Current Fall tGF 200 400 ns
CUT Current Falitime tCF -— 100 ns
(MC34047S only)
Other Out Current Fall tg — 200 ns
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AC ELECTRICAL CHARACTERISTICS (Continued)

Parameter Symbol Min Max Unit
IGEN Pulse Width tGW 50 200 ns
CS to any Output tcso - 250 ns
GEN to IGENx Delay tGGO — 200 ns
SWAP to ISWAP Delay 1SS0 — 160 ns
Other In-Out Delays tio - 100 ns
SWAP Time-out t1STO — 80 nS
REPL-Transfer Time-out tTTO — 50 uS
REPL-CUT Time-out tCTO _ 4.0 uS
GEN to SYNC tGS 1.1 — uS

OPERATION

The magnetic bubble memory device requires a se-
ries of current pulses of proper timing, amplitude, and
shape to generate and route the bubbles. These pulses
are produced by the Operation Driver in response to
signals generated by the controller.
~ The generate pulse creates a bubble in the input track.
It is a fixed-width pulse triggered by the rising edge of
the GEN input. A controlled fall time prevents multiple-
bubble generation which can occur if the trailing edge
is too sharp. Two generate outputs, IGEN1 and IGEN2,
can drive separate bubble devices. They are independ-
ently enabled by data signals received on DIN1 and DIN2
respectively. The DIN signals are latched internally on
the rising edge of SYNC prior to the GEN input. A high
level on DINx will enable IGENx.

The Swap Pulse, ISWAP, causes.an exchange of bub-
bles between the input track and the storage-loop
tracks. It is on when the SWAP input is high. ISWAP is
normally connected to the data swap gate on the bubble
device, but if map loop write capability is required, it
may be connected via a switch, jumpers, etc. to the map
gate.

The replicate function copies bubbles from the
storage-loop tracks onto the output track. A two-step
pulse is used. A high-current, narrow initial portion cuts
the elongated bubble in two; a fower-current, wider
trailing portion transfers the trailing bubble onto the
output track. Separate outputs are provided for data
replicate, IREP, and map replicate, IMAP. These outputs
are controlled by three input signals: REP or RMAP
when high enables IREP or IMAP respectively; CUT

when high enabies the high-current portion of which-
ever pulse is simultaneously enabled.

The current levels of the various pulses are set by
means of precision resistors connected externally be-
tween each of four pins and ground:

® GSET controls IGEN1T and IGEN2.
o SWSET controls ISWAP.

® TOSET controls the lower (transfer) level of IREP and

IMAP.

RCSET controls the initial (cut) portion of IREP and
IMAP. This current is added to that determined by
TOSET.

Temperature compensation of the currents for ex-
tended-temperature operation, can be done by using
thermistor networks on the SET pins.

The Chip Select (CS) input is active high. When it is
false (low) all current outputs are disabled. Since some
of the current pulse levels, if sustained would damage
the bubble device or the driver, a time-out circuit is
included which will shut off any pulse if the input sugnal
should remain active too long.

The higher resistance of the swap and data replicate
gates requires a higher drive voltage than the normal
power supply, Vpp. This voltage, VBQOST. is provided
by an on-chip voltage booster in conjunction with an
external inductor, capacitor, and diode. When VgoosT
is below its specified range the Power Down Output
signal PDNO is held low. This is an open-collector out-
put signal and may be externally wire-ored.
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FIGURE 2 — SIGNAL WAVEFORMS
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FIGURE 3 — TYPICAL APPLICATION OPERATION DRIVER
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GENERAL DESCRIPTION

THE SC42468 Bubble Memory Coil Pre-driver is a monolithic
CMQOS integrated circuit which generates control signals for driv-
ing the X and Y field coils of a magnetic bubble memory device.
The coil currents are switched through bridge configurations of
complementary MOS Power FETs which are packaged separately.
Basic control/timing signals are input to the coil pre-driver from
the bubble memory controlier.

The Coil Pre-driver also contains under-voltage sensing circuits
for the two bubble memory system power supply voitages. These
circuits provide an interlock signal which can be used to provide
an orderly shut-down so as to prevent loss of data in the event
of a loss of D.C. power. The SC42468 is packaged in a 20-pin dual
in-line package.

FEATURES

® Level Shift from TTL to Coil Drive Voltage

® High Load-Capacitance Drive Capability for Low-On-Resistance
Power FET Coil Drivers.

® Coils Grounded When not Operating

® Interlock Disabies Operation Driver When Coils are not Being
Driven

e Under-Voitage Detection and Interlock

e Chip Select Input for Multiple-Bubble Systems

BUBBLE MEMORY
COIL PREDRIVER

20

ABSOLUTE MAXIMUM RATINGS*

Characteristic Value Unit

Storage Temperature -65to +150 °C
Ambient temperature with power a_\pplied

Commercial Device Oto +70 °C

Extended-temperature Device -55t0 +125 °C
Voltage — Vpp and Coil Drive Outputs ~05to +15 Volts
Voltage — any other pin to GND -05t0 +7.0 Volts
Output Driver Current 180 mA
Power dissipation i 1.2 Watts’

*Absolute Maximum Ratings indicate limits beyond which permanent damage may occur to
the device. Proper operation of the device requires that it be limited to the conditions
specified under DC Electrical Characteristics.

PIN ASSIGNMENTS

VDDE ® ~ E XAOC

vaoc[2 113] xA0
Gndé (18] X80
vao[4] [17] xBOC
v80[5 | 6] xB
ysoc 6] [15] XA
ve[7] 14) TS
Ya[g] (73] Vsense
Run E E_ZJ VREF
PDNO [10] E] Vee

20-pin Dual In-line
Package: 0.3-inch row spacing

This document contains information on a new product. Specifications and information herein
are subject to change without notice.
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PIN DESCRIPTIONS

Inputs ' Outputs
Cs — Chip Select — enables operation of the coil XAO — X-coil positive-current N-channel driver
pre-driver. enable.
XA — X coil positive current enable. XAOC — X-coil positive-current P-channel driver
XB — X coil negative current enable. enable.
YA — Y coil positive current enable. XBO — X-coil negative-current N-channel driver
. . enable. ‘
YB — Y coil negative current enable. X . )
XBOC — X-coil negative-current P-channel driver
enable.
YAO — Y-coil positive-current N-channel driver
enable.
Supplies and Miscellaneou YAOC — Y-coil positive-current P-channel driver
Vpp  — Coil driver supply voltage. enable.
Vcc  — Logic supply voltage. YBO  — Y-coil negative-current N-channel driver
VRer — Reference voltage for sensing circuits. enable.
VSENSE — VDD sensing input. YBOC — Y-coil negative-current P-channel driver
GND  — System Ground. enable.
RUN — Indicates that the X and Y coils are being
driven — enables the operation driver.
PDNO — Power Down Output — indicates that at

least one of the power supply voltages is
below its minimum operating value.

FIGURE 1 — FUNCTIONAL DIAGRAM

| Identical | YAOC
| Circuit IL— YBO
—
| L__vBoC
b J- _________________ -
O———
Low-Voltage _
VSENSE O——— Sensing O PDNO
VREF O—————
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DC ELECTRICAL CHARACTERISTICS (VRef = 2.50 V £1%, Tp = 25°C)

Parameter Symbol Min Max Unit

Coil Supply Voltage VpD 9.0 14.5 Volts

Logic Supply Voltage vee 4.75 5.25 Voits

Current from Vpp___ bDq - TBD mA

" (Vpp =120V, CS = 0)

Current from Vpp__ IpD, - TBD mA
(Vpp =120V,CS = 1)

Current from Vg e — TBD . mA
(Ve = 525 V) :

Current from VREF IREF - TBD pA
(VREF =.2.525 V),

Logic High In Voitage (TTL) VIH 2.0 — Voits

Logic Low In Voltage (TTL) VL —_ 0.8 Volts

Logic High Out Voltage (TTL) VOH 27 — Volts

- (lg = —0.4 mA)

Logic Low Out Voltage (TTL} VoL — 04 Volts

 (ip = 1.6 mA)

Logic High In Current IIH — 20 HA
(V) =27V,Vec = 5.0V) )

Logic Low In Current TN — ~-40 KA
(V) =04V, Ve = 50V)

Driver High Out Voltage (CMOS) VDOH Vpp-0.3 — Volts
(IpoH = —10 mA),

Driver Low Out Voltage (CMOS) VpoL . 0.2 Volts
(ipoL = 10 mA)

Driver High Out Current IDOH —250 —_ mA

Driver Low Out Current ) lpoL 250 - mA

Input Capacitance CIN — 15 pF

Vg Detection Threshold vVTce TBD TBD Volts

VSeNSE Detect Threshold Vrs 78D TBD Volts

Vce Power Up Enable VECC T8D T8D Volts

Vpp Power Up Enable VEDD T8D TBD Volts

AC ELECTRICAL CHARACTERISTICS (Vpp = 10.8t0 13.2V, Tp = 25°C)

Parameter Symbol Min Max Unit

Output Rise Time tr — 35 ns
(CL = 450 pF)

Output Fall Time . tf — 35 ns
(CL = 450 pF)

CS* to Driver Out tocb —_ 300 ns
(CL = 450 pF)

CS* to RUN Delay tDCR - 300 ns

Other In to Driver Out tDID — 150 ns
(CL = 450 pF)

Other In to RUN Out IDIR — TBD ns
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FIGURE 2 — SIGNAL WAVEFORMS

2.0 ——
cs 1.4 — K
0.4 —
XA, XB -
YA, YB 14—
04
Vpp— 0.3
Vpp — 2.0 — R - 90%
X, Y
Outputs
20 _ 4 10%
0.2 —J 7 —
tDCD tDCR
toID tDIR
27—
Run 14— /
0.4
tDCR tDeh
tDIR tDID
OPERATION

The magnetic bubble memory device requires a ro-
tating magnetic field which is produced by the inter-

action of two orthogonal (X,Y) coils mounted inside the -

package. A uniform rotating field would be produced
by driving the coils with sinusoidal currents displaced
by 90° in time. In actual practice, an approximately tri-
angular current waveform is produced by applying a
voltage pulse to each coil through transistor switches
and allowing the inductance of the coil to integrate the
volitage into a current ramp. The pulse duration is small
relative to the time-constant of the coil and series tran-
sistors so that the current ramp is approximately linear.

Timing inputs to the Coil Pre-driver are provided to
the XA, XB, YA, and YB pins. These signals are active-
high and enable the application of voltage pulses to the
coil driver FETs, which in turn enable current flow in
the coils. XA and YA enable positive current flow; XB
and YB enable negative current flow. Four output drive
signals are provided for each coil, one for each of the
four switch transistors in the bridge (two P-channel, two
N-channel). These correspond to the four inputs and
their logical complements except that if both X(Y) inputs
go high, all four X(Y) outputs go high. This is the off
state wherein all N-channel drivers are turned on thus

grounding both ends of both coils. When either coil is
in the off state (XA =XB=high, or YA=YB=high), the
RUN output is held low to disable the Operation Driver.

Note that the “X” and Y halves of the circuit are
identical as are the “A’” and "B’ portions within each
half. This symmetry may be taken advantage of to sim-
plify printed-circuit board layout in some cases by in-
terchanging “X" and “'Y” or "A"” and “B.”

The Chip Select (CS) input is active-low, and when
false (high) overrides the timing inputs forcing the coil
drivers into the off state, and places the Coil Pre-driver
into a standby mode with reduced power consumption.
Chip Select may be used to selectively enable one of
a parallel-wired group of bubble memories, each with
its own set of support circuits.

The Power Down (PDNO) signal is active-low and
goes low whenever either:-Vcc or Vpp drops below its
normal operating range. V¢ is sensed internally, but
since Vpp is variable (dependent on the operating fre-
quency) it is sensed through the VGENSE pin using a
voltage divider (R1 and Ry) from Vpp. At nominal Vpp,
VGENSE should be 2.90 volts.When power is applied,
PDNO is held low until both Vceand Vpp have reached
their operating vatues. PDNO has an open-drain output

_and may be externally wired-ored.
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FIGURE 3 — TYPICAL COIL WAVEFORMS
(X-COIL IDENTICAL, PHASE SHIFTED)
(1) ASSUMING X-COIL ALREADY BEING DRIVEN
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FIGURE 4 — TYPICAL APPLICATION
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l Advance Information

GENERAL DESCRIPTION BUBBLE MEMORY

The SC42584 and SC42585 Bubble Memory controllers are CONTROLLERS
monolithic HMOS integrated circuits which control the operation
of the Motorola MBM2256 (256 Kilobit) and MBM2011 (1 Megabit)
Magnetic Bubble Memories, respectively. They provide the inter-
face between a Magnetic Bubble Memory (MBM) subsystem and
the user system, including data and map loop read and write,
redundant loop management, error correction, and all bubble
memory timing. The SC42584 and SC42585 are functionally equiv-
alent and pin-compatible. They differ only in data record length
and bubble memory control puise timing. They are packaged in
40-pin dual-in-line packages with 0.6-inch pin row spacing.

FEATURES

® Single-Chip Integrated Circuit

e Generation of All Bubble Memory Timing Signals
e Operation of 1 to 8 Bubble Memories in Parallel
® Complete Error Correction/Detection

® Dynamic Data Buffering of 16 Bytes

® Complete Redundant Loop Management FIGURE 1 — PIN ASSIGNMENTS
o Direct 8-bit Microprocessor Bus interface

® Programmed, interrupt, or DMA Data Transfer

o Power-Failure Interlock

® On-chip Crystal-Controlled Oscillator

e Simple Software Interface with Diagnostic Capability
o Bootloop Write with Mechanical Interiock

ABSOLUTE MAXIMUM RATINGS*

Ch isti Value Unit
Ambient temperature with power applied
Commercial device Oto + 70 °C
Extended-temperature device -55t0 + 126 °C
Storage Temperature - 65 to + 150 °C
Voltage — any pin with respect to GND -05t0 + 7.0 Volts
Power dissipation 1.0 Watts

* Absolute Maximum Ratings indicate limits beyond which permanent damage
may occur to the device. Proper operation of the device requires that it be
limited to the conditions specified under DC Electrical Characteristics.

40-pin dual in-line package;
0.6-inch row spacing

This document contains information on a new product. Specifications and information herein
are subject to change without notice.
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PIN DESCRIPTIONS

User Interface

RESET — If a command is executing, initiates an
orderly termination; resets and precon-
ditions internal registers and control

~logic.

Data Bus .~ Bidirectional transfer of data, com-
(D7-D0) mands, and status between the user
system and the controller.

Address  — Selects one of eight mternal registers

(A2-A0) for bus transfer.

[« - — Chip Select— enables the user data-bus
interface.

RD — Read Enable — enables reading from

o " .the addressed register in conjunction
with CS or DACK.

WR — ‘Write Enable.-— enables writing to the

‘addressed Ffegister in conjunction with
CSor DACK.

INT — Interrupt — programmable. to indicate
data request or command completion.

DRQ — Data Request — indicates that the

contrller is ready for a data byte transfer
to or from the user system.

DACK — Data Acknowledge — enables a transfer
s between the bus and the data buffer in
conjunction with RD and WR but inde-

pendent of A2-A0.

External Map Memory Interface
MAPDATA '— Data from external redundancy map
memory.

CLRMAP ~— Initializes (clears to zero) ‘the redun-
. dancy-map memory address counter.

CLKMAP.,  — Rising edge increments the redun-
: dancy-map memory address counter.

WRMAP  — Enables writing data from the MBM(s)

to the redundancy-map memory. "

Supplies and Miscellaneous
XIN — Crystal connections for controller clock

XOoUT oscillator. Alternatively, XIN -may be dri-
ven with an externally-generated square
wave at standard TTL levels, in which

s case, XOUT should be left unconnected.

Vcc . — Power supply.voltage: 5V * 5 percent.

GND.

- System ground..

Bubble Memory Interface

DIN
DOUT

STROBE

SRCLK

GEN
SWAP
REP
RMAP
cuTt

XA
XB
YA

YB
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Data In — serial data from MBM sense
amplifier (single-MBM bank) or parallel-
to-serial shift register (multiple-MBM
bank).

Data Out — serial data to MBM opera-
tion driver (single-MBM bank) or to
serial-to-parallel shift reglster (multlple-
MBM bank).

Data timing signal — defines sample
window for sense amplifier. Trailing

‘edge latches detected data in sense am-

plifier. Leading edge’ latches data into
operation driver in single-MBM bank.

Data timing for multiple-MBM bank.
Loads data from sense amplifiers into
a parallel-to-serial shift register. Trailing
(rising) edge clocks data from a serial-
to-parallel shift register into the opera-
tion driver(s).

Clock for shift registers used in a mul-
tiple-MBM bank. Rising edge advances
shift registers. Falling edge internally
samples data on DIN or changes data
on DOUT.

Generate Timing signals to op-
Swap eration driver which

. control the corre-
Replicate

sponding currents. Cut

Replicate Map [ current is produced by

Cut the conjunction of CUT
and REP or CUT and
RMAP.

X coil positive cur-

rent enable.

When the —A and
—B signals are
both high, the cor-
responding coil is
off and both ends
are grounded. .

X coil negative
current enable.

Y coil positive cur-
rent enable.

Y coil negative
current enable.
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DC ELECTRICAL CHARACTERISTICS (Vcc = 5.0 Volts 5% unless otherwise specified.)

Par Symbol Min Max Unit
Input Low Voltage . ViL -0.5 0.8 \%
Input High Voltage VIH 2.0 Vee+0.5 \
Output Low Voltage VoL — 04 v
(loL = 2.0 mA)
Output High Voltage VoH 24 — \
(loH = —500 puA)
VOH for XA XB,YA,YB (1) VCoH 24 —_ v
XIN Input Low Voltage ' VXINL -0.5 0.4 \
XIN Input High Voltage VXINH 24 Vee + 0.5 \
Input Current i — 10 wA
(ViN = 0to Vee)
Output Off-state Current loz -10 10 nA
(VouT = 4510 Vi)
Ve Supply Current Icc —_— 150 - mA
(Vce = 5.25V) i |
(Note 1) Vec =5V, IoH = — 0.5mA
. Vee = 28V, o4 = —0.1mA

AC ELECTRICAL CHARACTERISTICS

P: Symbol Min Max Unit -

Clock Period ‘toy 100 333 ns
Clock High Time ) tCH 0.4 0.6 tcy
Clock Rise Time tCR - 25 ns
Clock Fall Time 1CF — 25 ns
RESET Pulse Width ' tWRE 64 — tcy
Reset Disable Delay tDRD — 192 tcy
DRQ Turn Of Delay tDDR — 300 ns
INT Turn Off Delay tDIN — 150 ns
TS & Address Set Up tAS 25 — ns
CS & Address Hold tAH 0 — ns
Time Between Successive RD Pulses tROFF 2.0 — tcy
Read Data Delay tDDR

{CL = 30 pF) - » 250 - ns

(CL = 100 pF) — 300 ns
Data Bus Turn Off tpz 20 100 ns

(CL = 20 — 100 pF) )
WR Pulse Width ’ tww 200 - ns
Time Between Successive WR Pulses tWOFF 2.0 - tcy
Write Data Set Up tDSW 25 - ns
Write Data Hold tDHW 25 —~ ns
DIN, MAPDATA Set Up tDIS 50 - ns
DIN, MAPDATA Hold DIH 50 . ns
DOUT Delay tDOD — 100 ns

12-39




Bubble

SC42584+SC42585

BUBBLE MEMORY DEVICE OPERATION

The magnetic bubble memory (MBM) device stores
data as the presence or absence of locally-polarized
domains referred to as bubbles in a thin film of magnetic
garnet material. A pattern of magnetic material on the
surface defines stable locations for the bubbles and
paths between them. A rotating magnetic field is pro-
duced in the plane of the film by two orthogonal coils
within the MBM package. One cycle of field rotation
advances all bubbles one position on their respective
tracks. The field may be stopped at the end of any cycle,
and the bubbles will remain in place.

The data storage area is organized as a number of -

closed storage loops. Input and output tracks carry bub-
bles to and from the storage loops and are intercon-
nected with the loops at opposite ends by swap and
replicate gates respectively. One physical page of data
consists of one bit from each of the storage loops. Fig-
ure 2 is a functional diagram of the MBM. Actual im-
plementation may be different. Table 1 gives the MBM
capacities.

A generator creates bubbles in the input track as re-
quired to write data into the MBM. When a number of
data bits equal to the number of storage loops has been
entered into the input track and shifted into alignment
with the loops, a swap pulse is applied which inter-
charges each bit in the input track with one bit in the
adjacent storage loop. The bits swapped out are shifted
to the end of the input track and annihilated.

To read data non-destructively, a replicate-cut-trans-
fer pulse is applied. This pulse causes a stretched bub-
ble at the replicate gate of each storage loop to be cut

into two full-sized bubbles with the trailing bubble trans- .

ferred to the output track while the leading bubble re-
mains in the storage loop. Bubbles in the output track
are then shifted to the detector which consists of a
matched pair of magneto-resistive elements. Bubbles
pass beneath the active detector element causing a
change in its resistance, and are then destroyed. A con-
stant current passed through the detector converts the
resistance change into a voltage change. The reference
detector element provides cancellation of noise induced
by the rotating field, through the use of differential
detection.

In order to improve MBM device yields, extra redun-
dant storage loops are provided, and the device is
permitted to have a limited number of non-functioning
loops. Since data transfer between the controller and
the MBM is bit serial, if the controller knows the loca-
tions of the non-functioning loops, it can skip over them.
For this purpose, two additional storage loops are pro-
vided, one of which is loaded at the factory with a map
of the useable data loops; the other is empty. The map
loops communicate with the same input and output
tracks as the data loops, but have separate control in-
puts for replicate and transfer-in (the map write function
does not perform a true swap).

12-40

SYSTEM DESCRIPTION

The Magnetic Bubble Memory Controller provides the
complete interface between a user system and a mag-
netic bubble memaory subsystem. The user communi-
cates with the controller via an eight-bit parallel bi-
directional data bus which carries commands, data,
status, and associated control information. This data
bus is designed to connect directly to a microprocessor
system. The controller contains eight internal registers
which can be mapped via three address lines directly
into memory locations or /O ports in the user system.

The controller is specifically ‘designed to interface
with the following Motorola bubble memory devices
and support circuits:

¢ MBM2256 and MBM2011 Magnetic Bubble Memories
— 256 kilobit and one megabit devices respectively.

® SC42468 Coil Pre-driver — provides the necessary
drive for the X and Y coil drivers (MOS power FETs)
and also provides power supply low-voltage detection.

® MC34046 and MC34047 Operation Drivers — provide
the generate, swap, replicate, and map replicate
current pulses for the MBM2256 and MBM2011
respectively.

® MC34044 Sense Amplifier — provides the deteetor
bias currents and bubble signal detection.

The controller can operate 1, 2, 4, or 8 MBMs in par-
allel, each with its own support circuits. Parallel oper-
ation multiplies the single-MBM physical page size and
data transfer rate by the number of MBMs operated (1,
2, 4, or 8). Consecutive data bits are written to and read
from adjacent MBM devices cyclically; therefore each
data record is distributed across all the MBMs. Single
and muitiple MBM systems are shown in Figures 3a
and 3b.

The controller can be interfaced to several banks of
MBMs, each containing multiple MBMs (not necessarily
the same number). This is accomplished by using the
chip select inputs on the support.devices to enable one
bank at a time using an externally latched and decoded
address. The controller operates the various banks in-
dependently, and it must be reinitialized whenever the
active bank is changed. A muitiple-bank system is
shown in Figure 3c.

A multiple-MBM bank requires additional compo-
nents as follows: )

1) an eight-bit serial-to-parallel shift register which re-
ceives data from DOUT clocked by SRCLK, and from
which data is transferred in parallel to the operation
drivers by SYNC. Banks of two or four MBMs use
the positions corresponding to the first bits shifted
in.

2

a parallel-to-serial shift register which receives data
from the sense amplifiers enabled by SYNC and
shifts the data to DIN clocked by SRCLK. The bit
length need be only as great as the number of MBMs.
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The controller accepts only the first two or four bits
shifted in for corresponding bank sizes.

an external redundancy-map memory and address
counter (not required for two MBM2256s) to aug-
ment: the controller's internal map memory. This
memory subsystem is connected as shown in Figure
4. It uses the following controller signals which are
described under PIN DESCRIPTIONS: CLRMAP,
CLKMAP, WRMAP, and MAPDATA. The memory is
configured as one bit wide, and is written and read
serially. Map memory timing is shown in Figure 9.

In some applications, the user may wish to have the
redundancy map data permanently stored in a PROM.
This may be done using the configuration described in
3). In this case, the controller's internal map memory
is not used.

3

CONTROLLER OPERATION

A block diagram of the main functional components
of the controller is given in Figure 5.

User Interface

The user interface is directly compatible with many
8-bit microprocessors. The data bus provides user com-
munication with any of the eight internal registers as
selected by the address input. The INT signal can be
used to interrupt the processor to request data or to
indicate command termination. The DRQ and DACK sig-
nals can interface to a separate Direct-Memory-Access
controller. These functions are described in detail under
PROGRAMMING INFORMATION.

Data Path

The DATA BUFFER provides sixteen bytes of dynamic
buffering between the user and the bubble memory
subsystem. Bytes are transferred in parallel between
the buffer and the SHIFTER which performs the serial-
to-parallel conversion on data read from the MBM(s)
through DIN or the parallel-to-serial conversion on data
to be written to the MBM(s) over DOUT.

When writing, the QUTPUT MAPPER inserts zeros
into the data stream at positions corresponding to the
unused loops. The INPUT MAPPER deletes the corre-
sponding bits from the input stream when reading. The
redundant loop map is accessed from the MAP MEM-
ORY during these operations and provided.to the map-
pers. The ERROR CORRECTION circuit generates check
bits and inserts them into the data stream when writing,
and checks these bits when reading. It is capable of
correcting any single burst of errors up to three bits
long via the READ CORRECTED command.

The redundancy-map data is usually stored i in one of
the two separate map loops in the MBM. The controller
reads this data during initialization, and stores it in the
MAP MEMORY from which it is retrieved during data
read and write operations. The controlier has on-chip
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map memory sufficient to store the map for one
MBM2011 or two MBM2256s. For multiple-MBM banks,
additional external memory is required; the controller
provides all the control signals necessary to operate
this external memory.

Alternatively, the map data can be permanently
stored in an external PROM or a completely external
RAM may be used. In either case, the entire map is read
from the external memory, and the internal map mem-
ory is not used.

The map loop also contains a synchronization pattern
which is used to locate sector/page zero during initial-
ization. The map loop is normally loaded at the factory
and need only be read to initialize the controllier. How-
ever, commands are provided to read and write the map
loops for diagnostic purposes or to change the map
loop contents. Since the map loop write uses a transfer-
in rather than a swap function, the MBM must be erased
using the Z-coil or an external magnetic field prior to
a map write. The map transfer-in pulse is generated on
the SWAP pin. A switch is required as shown in Figure
6 to properly route the current pulse to the MBM. This
switch also protects against accidental destruction of
the map data by an unintentional map write.

Redundant loop data are stored in alternate bit po-
sitions in one of the map loops in the MBM. The inter-
vening bit positions and the other map loop must con-
tain all zeros (no bubbles). All map operations access
only alternate map bits so the intervening zeros are not
seen by the controller. {Initialization may start in the
wrong phase and read only the intervening zeros. In
this case, it automatically shifts one position and re-
reads.) Data from the two map loops are merged when
reading so that loop selection is not required. The
WRITE MAP command allows specification of the de-
sired loop.

The format of the map loop data is shown in Table 3.

Bubble Memory Data and Timing

All the necessary MBM coil drive and functlon-gate
timing signals are generated by the controller. The coil
drive timing signals are sequenced on and off so as to
start and stop the drive field in the proper phase. Data
to and from the MBM(s) are transferred bit-serial. The
signals STROBE, SYNC, and SRCLK aré provided to
clock this data. Control timing is given in Figure 10 and
Table 4.

Oscillator

An on-chip oscillator provides the lnternal time base
to operate the controlier when connected to an external
crystal as shown in Figure 7. Alternatively, XIN can be
driven from an external oscillator and XOUT not used.
The crystal or external oscillator frequency is 64 times
the coil drive frequency.

Reset and Power-Down
The RESET pin provides internal preconditioning of
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the controller logic on power-up or other system reset
conditions and also acts as a power-down interrupt
which provides an orderly termination of any operation
in.progress with no loss of data in the MBMs.

RESET initializes the registers as follows (hexadeci-
mal values):

LPC: ' 0000

CMDR: FF~ (TERMINATE)

MSR: 01

SAR: 0000

RCR: 00

SFR: -~ 00 .
STR: C1 (while RESET is active)

01 - (after RESET is removed)

The system must be initialized after a reset to syn-
chronize the MBM(s) with the controller. The user
should load the SFR according to the system configu-
ration, and then execute an INITIALIZE command.

When RESET is brought low, the controller ensures
that all control pulse and coil drive signals are properly
sequenced to the off condition so that no data is de-
stroyed in the MBMs. This will occur within three mag-
netic cycles after RESET goes low. Data being written
wili usually not have been swapped in, and will have
to be rewritten when the system is restarted. Note that
if RESET is generated due to detection of low DC volt-
age. the power supply voltages may already be out of
their specified operating ranges, and proper MBM op-
eration may not be guaranteed. The user should provide
input power detection or other means of sustaining DC
voltages to minimize the chance of data loss.

Error Detection and Correction

In order to ensure the integrity of the data stored in
the bubble memory system, the controlier employs er-
ror detection and correction circuitry which operates
automatically, and is in general transparent to the user.

During a normal WRITE DATA operation, the con-
troller calculates and appends a 12-bit error correction
code (ECC) field onto each block of 512 bits (64 bytes)
written. Extra minor loops are provided in the MBMs
for this field. The ECC used is a Fire Code which permits
the identification and correction of any single burst of
errors up to three bits long.

During a READ DATA .operation, the controller recal-
culates the ECC fieid to verify the data. If an error is
detected, the controller stops (provided the Stop on
Error bit is set) and indicates the error in the status
register. It also saves the ECC syndrome and data block
address to enable re-reading (and error correctlon) of
the erroneous block.

Two types of errors can occur:

1) Soft errors — due to transient phenom‘ena in the
detection and sense circuitry. The data in the mem-
ory is good and can usually be re-read correctly.

2) Hard errors — due to‘incorré'ct data in the MBM(s).
Thé READ CORRECTED command rereads the er-
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roneous block and sends corrected data to the user
in most cases. The data shouid then be re-written to
the MBM(s) to correct the memory contents.

Soft and uncorrectable errors are detected and indi-
cated only by the READ CORRECTED command. If an
error is detected during a READ DATA command- with
Stop on Error set, the controller saves the calculdted
ECC syndrome. The READ CORRECTED command uses
two separate ECC circuits: one attempts to do error
correction using the error syndrome, the other recal-
culates the syndrome on the raw data received from the
MBM(s). This recalculated syndrome is compared to the
saved syndrome from the READ DATA. If they are not
equal, the Soft Error bit is set indicating that the data
reread was not the same as the originally-read data. If
the error-correction circuit does not find a correctable
error, the Uncorrectable Error bit is set.

If a soft error occurs, the error-correction circuit can-
not function properly. However it may have been
"“fooled” and changed.some data. Therefore the data
received during READ CORRECTED with a soft error
indication should be ignored, and the data reread with
the READ DATA command.

Hard errors are rare, and the block structure of the
MBM, and interleaved operation of multiple MBMs
causes most hard errors to be correctable, i.e. a hard
failure in a single minor loop affects only one bit in any
ECC block {except for a single MBM2256 system).

The controller also calculates and inserts an ECC field
during a WRITE MAP operation. This field is checked
during the INITIALIZE (L= 1) and READ MAP (C=1) op-
erations; however error correction is not performed for
the map data.

The ECC details and capabilities are summarized in
Table 5.

PROGRAMMING INFORMATION

Nine basic commands with 24 options provide.total
control of the bubble memory subsystem. The user
stores a command into the command register, transfers
data bytes as required, then checks the controller status
to verify proper completion of the operation.
Registers

Eight registers are directly accessible by the user via
the data bus. The desired register is selected by the
three-bit address on A2-A0 when CS'is 'true ({low).
(DATA can also be selected by DACK.) All are read-wnte
except the STR which is read only.

While a command is executing (READY = 0), writing
is inhibited except to DATA and to CMDR bits 1&0;
therefore only a Terminate (immediate) command can
be accepted (CMDR bits 7-2 will not be altered). The
registers are summarlzed |n Table 6.

Symbol

(Address) Name and Use

CMDR — Command Register — loaded by the
{000) ‘user with the command to be exe-
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cuted by the controller (see to be activated at the termination of
Commands). any command. INT is cleared by read-
MSR — Multiple Sector Register — loaded by ing STR or writing CMDR. May be set

concurrently with bit 2.

(001) the user with the number (0 indicates
256) of sectors/pages to be read or 2 Enable DRQ Interrupt — causes INT to
written by the subsequent multiple be activated whenever DRQ is true.
sector READ DATA or WRITE DATA May be set concurrently with bit 3.
command (not used for single sector 1 Page Addressing Mode — (see Sector/
commands). Page Addressing)-

SARL — Sector Address Register, two bytes, 0: Sector Addressing Mode (default).

gg:-: ' Il;'= L°W‘|°"ze"d 8b bi‘:' H=hi9"}'ﬁ’?:" 1: Page Addressing Mode.

its — loade the user with the -
(011) address of the (fir»;t) sector/page to be 0 Write Protect — prevents any WRITE

command from being executed. A write
protect error will be indicated if any
WRITE (Map or Data) is attempted with

read or written by the subsequent
(multipie sector) command.

RCR — Residual Control Register — selects Write Protect = 1.
(100) various options which apply to sub- SFR — System Features Register — defines
_sequent commands. Individual bits (101) the system configuration. Functions
provide specific options as follows: of the individual bits are as follows:

Bit  Function Bit  Function

7  Not used, always zero. 7-3 Not used, always zero.

6  Read Buffer Enable — used primarily 2+ External Map — indicates that all map
for diagnostic functions. This bit must data is to be stored or is pre-stored in
be set to 1 if it is desired to read from the external map memory (RAM or
the data buffer when no command is PROM). The controller does not use its
in progress. Otherwise, the buffer may internal map storage.

be written into, but not read from. For . .
proper operation, it must be reloaded 1,0 Bank Size — specifies the number of

with a 0 before initiating a subsequent MBMs in the active bank as follows:
command. 00: 1 MBM, 01: 2 MBMs,

0: Buffer is write-only between 10: 4 MBMs, 11: 8 MBMs

commands. STR .— Status Register (Read Only) — indi-
1: Buffer is read-only between (110) - cates the status of the command in
commands. progress or last ended — cleared

when CMDR is loaded (except TER-
MINATE when busy) or by RESET.
Certain bits pertain only to specific
commands or are defined differently

5 Stop on Error — causes the controller
to terminate any READ DATA com-
mand at the end of any ECC block in
which a data error was detected. The for different commands. The mean-
ECC logic, SAR, and MSR are leftin the . . ) R
proper state for execution of a READ ings of the bits are as follows:
CORRECTED command. Bit  Command Meaning

4  Half Buffer — causes DRQ to be set 7 RDC Soft Error — the recom-
. . puted ECC syndrome did
only when the buffer is at least half not match the previous
full* (READ) or half empty (WRITE). syndrome (see Error
When Half Buffer is set to 1, data may . .
be transferred in 8-byte bursts in re- Correction/Detection).

sponse to DRQ. The setting of DRQ 6  WRDWRM Write Protect bit is set
according to Half Buffer and the num- — command not
ber of bytes in the buffer is as follows: executed. .
HB READ WRITE : 786 — RESET pin is active (low).
0: =1 byte =< 15 bytes 5 RDD,WRD Sector/page Address Out
1: = 8 bytes* < 8bytes of Range for the number
*or at end of command if buffer ’ of MBMs specified.
is not empty. RDM (C=1) Map compare error —
3 Enable READY iInterrupt — causes INT the data read from the
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MBM(s) did not match
thatin the map memory.

INIT Initialization error —
synchronization pattern
could not be found.

RDC Non-correctable error.

3 all READS Data Error detected
(ECC). For RDC com-
mand, indicates that er-
ror is in a different block
than previous error.

2 all READS  Data Buffer overrun —
and WRITES the user did not read/
" write the data buffer fast
enough to keep up with
' the MBM data transfer
rate, or the user at-
“ tempted to read/write the’

buffer when DRQ=0.
1 all RD & WR Data transfer request

(DRQ).

Ready — previous com-
mand has terminated
and .controlier is ready

0 all

' . to receive a new
command.
DATA Data buffer — a 16-byte first-in-first-
(111) out (FIFQ) buffer used for all data
transfers.
Sector/Page Addressing

A page of data corresponds to a‘single physical read
or write of the MBM(s) — therefore, the page length is
determined by the MBM type (256K or megabit) and the
number of MBMs specified in the SFR. The number of
pages in a bank is independent of the number of MBMs,
and is determined only by the MBM type.

Note: A minimum block size of 64 bytes is required for
the ECC. Therefore, a single 256K-bit bank utilizes
two physical pages per logical page.

A sector is a fixed-length record independent of the
number of MBMs specified in the SFR and is equal to
the maximume-length page for the MBM type. Therefore,
the number of sectors in a bank is proportional to the
number, of MBMs.

Sector addressing is selected by default. Page ad-
dressing may be selected by setting the Page Mode
bit=1'in the RCR. Sector and page addressing are equiv-
alent for a maximum bank of 8 MBMs.

Regardless of the mode or number of MBMs, error
detection/correction is performed on blocks of 512 bits
(64 bytes). in general, there are multiple ECC blocks
within a sector/page.

Table 7 shows the sector and page sizes and counts
for all configurations.
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Logical Addressing

Propagation of the bubbles along the input or output
track causes the:data loops to be shifted an equal dis-
tance. Thus, following a replicate and clearing of the
output track, the physically adjacent page has propa-
gated well past the replicate gates; a similar affect oc-
curs during consecutive writes. In order to provide min-
imum access time when reading or writing consecutive
pages/sectors, the controller uses a logical addressing
scheme such that consecutive logical pages are spaced
several physical locations apart to account for the la-
tency described above. This spacing is given in Table 8.

The controller maintains the current logical page/
sector address in the Logical Page Counter (LPC), a non-
accessible register which is incremented by the appro-
priate value during each active MBM cycle. The LPC is
compared to the SAR to locate the desired page/sector
for READ & WRITE commands. To synchronize the LPC
with the MBM contents, the INITIALIZE or CLEAR LPC
command should be used. RESET also clears the LPC
to zero regardless of MBM position.

The timing of the WRITE DATA command is such that
consecutive commands to consecutive logical ad-
dresses (without reloading the SAR) will be accom-
plished with minimum lateney. During a multiple-page/
sector READ DATA command, replicates are performed
“on the fly’" as each logical page reaches the replicate
position; however. the extra propagation distance be-
tween the replicate gates and the detector means that
at the termination of a READ DATA command, the next
logical address has passed the replicate position. The
POSITION READ command will give minimum access
time when consecutive logical pages/sectors are to be
read with single-page/sector commands.

Commands

The user initiates operation of the controlier by writ-
ing a command byte into the command register (CMDR).
The various commands are described below and sum-
marized in Table 6. For each command, the value to be
loaded into the CMDR is given in binary with certain
option bits which affect its operation.' Use of the SAR
and MSR is described where applicable. These regis-
ters, when used, as well as the SFR and RCR, must be
loaded prior to loading the CMDR. |

Data Transfer . »

All data transfers are made to/from the data buffer
which is accessed as register 7. During a read or write
command execution, when the controller determines
that a data transfer.is required, it does the following:

1) sets the DRQ bit in the status register.

2) raises the DRQ pin to. the active (high) state.

3) if RCR bit 2 (Enable DRQ Interrupt) is set, raises

the INT pin to the active (high) state.

Any of these conditions may be recognized by ap-
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propriate software or hardware as indicating that data
transfer is required. The user then transfers one or more
bytes to or from the buffer using WR or RD and either
of the following:

1) addressing Register 7 {CS=0, A2A1,A0 = 111).

(CS=1, DACK=0, A2-A0
ignored).

The DRQ and DACK signals may be used with a sep-
arate direct memory access (DMA) controller. DRQ and
INT (if used) remain active as long as data transfer is
required.

If the RCR Half Buffer bit is set to 1, then eight bytes
can always be transferred in a burst when a DRQ occurs.

Notes:

The WRITE DATA (S = 0) AND WRITE MAP commands
do not begin execution until the first data byte has
been written into the data buffer. When using pro-
grammed data transfer, the user should always load
the first. 16 data bytes in a burst as fast as possible
so as to provide adequate buffering for the operation.
{It is not necessary to check DRQ since the buffer is
known to be empty at the start of the command.)

Due to the asynchronous operation of the data buffer,
the controller always attempts to keep it full during
a write operation. As a result, it may request up to 16
additional bytes at the end of a write depending on
the user system response time. Response to these
extra DRQs is optional: extra bytes transferred will
not be written to the MBM(s); ignoring the DRQ will
not cause an error.

2) activating DACK

Termination and Status
When the' command ‘execution is fmlshed the
controller:
1) sets the Ready bit and any other bits which are
appropriate in the status register.
2) if RCR bit 3 (Enable Réady Interrupt) is set, raises
the INT pin to the active (high) state.

The -user should read the status register to verify
proper completion of the previous command and take
any corrective action indicated. Ready indicates that the
controller is able to accept a new command.

INT, if used, is cleared by reading the status reglster
or loading the command register.

Command Descriptions
INITIALIZE (INIT) CMDR= 1111 L100

Read the map loop until the synchronization pattern
(64 ZEROs followed by a ONE is detected, then set the
logical page counter (LPC) to zero. Then if L=1, load
the redundancy map memory with the map data.

If the synchronization pattern is not found after one
complete cycle of the map loop, the map loop is shifted

one position and a second attempt is made reading the
interleaved bits.

INITIALIZE should be executed after any of the
following:

1) Power off-on.
2) Reset.
3) Bank switching or MBM change

Page synchronization is then maintained until any of
the above conditions occurs. The Load Map Memory
(L=1) option should be used unless it is not desired to
use the redundant-loop map or the map has been pre-
stored in an external PROM.

Register usage: None.

Errors detected:
Initialization error — the synchronization pattern
could not be found on either pass.
Data error — an ECC error was detected when read-
ing the map data.

CLEAR LPC (CLPC) CMDR = 0010 0000

Clear the Logical Page Counter (LPC) to zero without
accessing the MBM(s) or loading the map memory. Per-
mits the user to synchronize the controller to sector’
page zero without using the.map loop(s), e.g. by rec-
ognizing a page with a unique data pattern.

Useful in systems where the map data are stored in
an external PROM and the bulk erase capability of the
MBM is utilized, since bulk erase will destroy the syn-
chronization pattern along with the data.

POSITION (POS) CMDR= 0W10 1000

Position the MBM data for minimum access time for
a subsequent READ DATA (W=0) or WRITE DATA
{W=1) command. RDD and WRD will automatically po-
sition the MBM(s) if required; POS minimizes the la-
tency at the time the RDD or WRD is executed.

Register Usage:

Start: SAR‘ Address of sector/page to be
read or written by a subsequent
command.

End: SAR: Unchanged. The SAR should
s  notbe reloaded prior to issuing
the RDD or WRD command,
even with the same address, or
the effect of POS will be lost
and the RDD or WRD access
" time will be excessive.

WRITE DATA (WRD) CMDR= 010M US00

Write one or more sectors/pages of data. Positioning
is performed if the MBM(s) have not been pre-positioned.

M=0: Write one sector/page.
M=1: . Number of sectors/pages is specified
in MSR.
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U=8=0: Normal Write — user sends only data
bits; zeros are inserted for redundant
loops, and ECC bits are generated and
appended.

U=1,8=0: Unmasked Write — user sends data
for all loops including redundant and
ECC bits.

U=0,S=1: Suppress Transfer— the 16 bytes cur-
rently :in the buffer are written re-
peatedly, with redundant loop and
ECC bits inserted as in a normal write;
the user does not send data.

U=S=1: NOT ALLOWED.

Register Usage:

Start: SAR: Address of (first) sector/page
to be written.
MSR: M=0: Not used.
M=1: Number of sectors/
pages to be written.

End: Norm: SAR: Address of last sector/page
written + 1.
MSR: M=0: Unchanged.
M=1: MSR=1.
Error: SAR: Address of the sector/page
having the error.
‘MSR: M=0: Unchanged.
M=1: Number of sectors/
pages still to be written in-
cluding the one with the error.

Errors detected:

Write protect — write protect bit is set; WRD is not
executed.

Out of Range — if the initial address is out of range,
the command is not executed; if a command at-
tempts to write past the end of the installed mem-
ory, the command terminates after the last allow-
able sector/page. )

Overrun — the command is terminated immediately.

READ DATA (RDD) CMDR= 000M US00

Read one or'more sectors/pages of data. Positioning
is performed if the MBM(s) have not been pre-positioned.

M=0: Read one sector/page.

M=1: Number of sectors/pages is specified
’ in MSR.

U=8=0: * Normal Read — redundant loops and

ECC are masked and remaining bits
are sent to the user; ECC is checked
and errors reported.

U=1,8=0: Unmasked Read — all bits are sent to
: the user; ECC is not checked.
U=0,S=1: Suppress Transfer—data are not sent

to the user; ECC is checked and errors
reported.
U=S=1: NOT ALLOWED ( = RDC command).

Register Usage:
Start: . SAR: Address of (first) sector/page
o to be read.
MSR: M=0: Not used.
‘M=1: Number of sectors/
pages to be read.

End: Norm: SAR: Address of last sector/page

read + 1.
MSR: M=0: Unchanged.
M=1: MSR=1.
Error: SAR: Address of sector/page having
the error.

MSR: M=0: Unchanged.
M=1: Number of sectors/
pages still to be read includ-
_ing the one with the error.

Errors detected:

Out of Range — if the initial address is out of range,
the command is not executed; if a command
attempts to read past the end of the installed
memory, the command terminates after the last
allowable sector/page.

Data Error (ECC) — if Stop on Error is set, data
transmission to the user stops immediately fol-
lowing the 64-byte ECC block ih which the error
is detected.

Overrun — the command is terminated immediately.

READ CORRECTED (RDC) CMDR= 0000 1100

Reread the page in which an error was detected and
apply error correction to the erroneous block. Only valid
immediately following a READ DATA command with a
Data Error indication and with the Stop On Error bit set
in the RCR. :

Corrected data are sent to the user starting at the
beginning of the 64-byte ECC block in which the error
was detected and continuing to the end of that sector
or page; i.e. the last 64 bytes sent by the RDD are re-
peated with error correction, and the sector or page is
completed. A soft or uncorrectable error in the first block
or a data error in a subsequent block will be indicated
if detected, but the sector/page will be completed re-
gardless of errors or the Stop On Error bit. See Error
Detection and Correction.

Register Usage: .
Start: No registers may be loaded be-
tween the end of READ DATA
and the issuing of READ
CORRECTED.

End: Norm: SAR: -Address of next sector/
page.

MSR:  Remaining sector/page
count.

Error: SAR & MSR: Unchanged.
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Errors detected:
Soft error — the recalculated ECC syndrome did not
match the saved syndrome. -
Uncorrectable error — the error was not correctable.
Data error — an error was detected in another ECC
block.
Overrun — the command is terminated immediately.
TERMINATE (TERM) CMDR= XXXX XX1i

Terminate the current operation at the end of the cur-
rent page (I=0) or terminate immediately (I=1). TER-
MINATE permits aborting of any command in progress
at any time.

If the controller is not busy, TERMINATE is treated as
a no-op, except for resetting the buffer pointers.

Register Usage: Buffer (FIFO) pointers are reset.

Errors detected: Depends upon the command being
executed.

READ MAP (RDM)  CMDR= 1000 CO00

Read the map loop data and send to the user. The
order of the data read is as shown in Table 3 grouped
into 8-bit bytes with the first bit being the most-signif-
icant bit in the byte. In a multiple-MBM system, bits
from the MBMs are interleaved.

C=0: The entire map loop contents (64 or 128 bytes)
are sent to the user. Error detection is not
performed.

C=1: Check Data — only the M-field and ECC-field
are sent to the user; ECC checking is per-
formed, and the map data (M-field) are com-

pared to the contents of the map memory.
Errors are reported. :

Register usage: none.
Errors detected:

Map compare error (C=1 only) — the data read from
the map loop did not match that stored in the map
memory. -

Data error (C=1 only) — an ECC error was detected
{map error correction is not performed by the
controller).

Overrun — the command is terminated immediately.

WRITE MAP (WRM} . CMDR= 1100 N00O

Write map loop 1 (N=0) or 2 (N=1) with user-sup-
plied data. The user must supply the entire map loop
contents (64 or 128 bytes per MBM) including the sync
pattern as described under READ MAP. However, the
ECC-field bits are ignored and replaced by ECC bits
generated by the controller.

Register usage: None.

Errors detected:
Write protect— the write protect bit is set; WRM
is not executed.
Overrun — the command is terminated immediately.

Note:

WRITE MAP will execute in a multiple-MBM system
but will not generate correct ECC bits for multiple
MBMs. It is intended for loading the map in a single
MBM only. The MBM must first be erased using the
Z-coil or a suitable external magnetic field. The MBM
map pins must be connected as shown in Figure 6.

TABLE 1. BUBBLE MEMORY CAPACITIES

MBM2256 MBM2011
Number of data loops: 282 584
Number of redundant loops: 20 60
Number of loops used for ECC: 6* 12
Number of usable data loops: 256 512
Number of bits per loop: 1024 2048
Number of bits of data storage: 262,144 1,048,576
Number of map loops: 2 2
Number of bits used in map loops: 512 1024

* Actually 12 bits in every other physical page.

TABLE 2. EXTERNAL MEMORY REQUIREMENTS

MBM Number External Memory Required {bits)
Type of MBMs |SFRbit 2= 0 1
2256 1 0 282
2 0 564
4 534 1128
8 1662 2256
201 1 0 584
2 574 1168
a4 1742 2336
8 4078 4672
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Minimum requirement; additional bits are not used.

Memory must be configured one bit wide.
Internal Map Memory capacity: 594 bits.
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TABLE 3. MAP LOOP FORMAT

Number of bits )
Pattern: Field 256K ™ ] Note
MM - MM ' Map Data ' 282 584 , (1)
EE - EE ECC 12 12 (2
Uu --Uu User 152 . . 362 (3)
00 --- 001 . Sync 65 65 (4)
X X 1 1 (5)

(1) Each bit marks the corresponding data loop:
M=1: good loop. ‘ .
M=0: redundant loop.
For correct operation, there should be exactly 262 (256K) or 524 (1M) 1s in this field.

{2) Error Correction (Fire) Code — applies only over the Map Data field.

(3) May be used-for any purpose such as an identification number. However, it must not contain any sequence. of 64 zeros followed by a one. Such a
pattern will be recognized:as a sync pattern and cause incorrect initialization.

(4) Synchronization pattern — 64 ZEROs followed by a ONE.

(5) This bit is skipped after synch ronization is established before reading the first Map Data bit.

- TABLE 4. NOMINAL CONTROL PULSE TIMING

256 K ) MEGABIT
Pulse Start Width Start Width
XA 33 31 33 31
shut down .12 - 12 - -
xB B 1 31 1 3
start up (XB off) 46 — 46 —_
YA ’ 49 ) 31 49 31
YB - ‘ 17 31 17 31
start up (YB off) 62 — 62 —_
shut down . . 60 — 60 ) —
GEN 17 2 17 2
SWAP 63 63 53 63
MAP TR-IN (SWAP pin) -53 39 53 : 39
[o1V) : 0 3 63.5 2
REP 1 20 1 18
RMAP 1 20 1 18
STROBE . 34 12 34 12
SYNC 0 4 0 4-
SRCLK 08, ... 4 08,... : 4
CLRMAP 0 46 0 46
CLKMAP 08, ... 4 08,... . 4
WRMAP 311,... 4 311,... ) 4
1unit = 1 oscillator cycle. REFERENCE: SRCLK zero {0) transition.
= 1/64th magnetic cycle. All times + 50 ns except: .
= 5625 degrees of rotation. SYNC +100
= 126  ns at 125,000 bits per second. CLRMAP _. g Ps
= 156.25 ns at 100,000 bits per second. CLKMAP
TABLE 5. ERROR CORRECTION CODE SUMMARY
Type of code: B . ) Fire Code.
Generator polynomial: . (x5 4+ 1)-(x7 +x8+ x5+ x4+ x2+x+1)
No. of data bits per ECC block: 512 (282 or 584 for Map loop)
No. of check bits per ECC block: ' 12
Total bits per block: 524 (294 or 596 for Map loop)
Correctable errors: any burst of 1 to 3 bits.

Redundant loop bits and interieaved zeros in the map field are not included in the ECC operation.
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TABLE 6. REGISTER AND COMMAND SUMMARY

Addr Reg. Reset Cmd. Byte Option bits
0 CMDR - FF RDD 000M USO0O0 M= Multiple
1 MSR 01 RDC 0000 1100 U= Unmasked
2 SARL 00 | WRD 010M USO00 S= Suppress transfer
3 SARH 00 POS OW10 1000 W= Write position
4 RCR 00 .| RDM 1000 C000 C= Check data
5 SFR 00 WRM 1100 NOOO N= Loop #2
6 STR 01* INIT 1111 L100O L= Load map memory
CLPC 0010 0000
7 DATA — TERM c- - - -1 |=  Immediate
* = C1 while RESET is active.
Bit SFR RCR STR (applicabl d)
7: 0 1] Soft Error (RDC)
6 0 Read Buffer Enable Write Protect (WRD,WRM)
5 0 Stop on Error Out of Range (RDD, RDC, WRD)
Map Compare Error (RDM)
Initialization Error (NIT)
4: 0 Half Buffer Non-Correctable Error (RDC)
3: 0 Enable READY Interrupt Data Error (all RD, INIT)
2: External Map Enable DRQ Interrupt Overrun (all RD-WR)
1 { Logz Page Mode DRQ (data request) (all RD'WR)
0: # MBMs Write Protect Ready (all}
TABLE 7. SECTOR AND PAGE SIZES
N Sector Page
of Length Number of Length Number of
MBM MBMs (Bytes) Sectors (Bytes) Pages
2256 1 256 128 64* 512
2 256 256 64 1024
4 256 512 128 1024
8 256 1024 256 1024
2011 1 512 256 64 2048
2 512 512 Y 2048
4 512 1024 256 2048
8 512 2048 512 2048

* A minimum block size of 64 bytes is required for the ECC. Therefore, a single 256K-bit bank utilizes two physical pages per logical page.
TABLE 8. PAGE SEPARATION AND LATENCY

256 K MEGABIT UNITS
Physical page length: 282 584 bits
Inter-page gap: . 15 17 bits
Logical page separation: 297 601 bits
Page transfer time (incl. gap): 297 (1) 601 cycles
Read and write latency (2)
READ DATA (RDD) .
after POSITION READ (3) . 181 92 cycles
after RDD, next logical address - 1024 2048 cycles
random address { min: 463 : 676 cycles
{ max: 1486 2723 cycles
WRITE DATA (WRD) :
after POSITION WRITE (3) 0 0
after WRD, next logical address (3) 0 0
random address { min: 1 B cycle
{ max: 1024 2048 cycles
User peak data transfer rate (4) .
@ 125 kHz: N*15,625 bytes'sec
@ 100 kHz: N*12,500 bytes sec
(1) 594 cycles for single MBM2256 (2 physical pages). ’ ) (3) Provided that the SAR is not reloaded between commands.
(2) Number of MBM magnetic cycles before MBM data transfer begins — (4) @ Field frequency. N = number of MBMs operating in parallel.
there is an additional overhead delay in the controlier of between three and This is the peak burst rate; average rate is-reduced by the ratio
four cycles from the loading of the CMDR (RDD) or first data byte (WRD). of the number of bits transferred to the total page transfer time.
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FIGURE 2 = MAGNETIC BUBBLE MEMORY FUNCTIONAL DIAGRAM
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FIGURE 3b — MULTIPLE-MBM SYSTEM
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Bubble

SC42584+SC42585

FIGURE 4 — EXTERNAL MAP MEMORY CONNECTION
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FIGURE 6 — MAP WRITE SWITCH B - . FIGURE 7 — CRYSTAL OSCILLATOR CIRCUIT
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FIGURE 8 — USER INTERFACE TIMING
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SC42584+SC42585

FIGURE 9 — DIN, DOUT, AND MAP MEMORY TIMING
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Mechanical

MECHANICAL DATA

The packaging availability for each device is indicated on the individual data sheets. Dimensions for the packages
are given in this section.

aassessnsnsnsssnsnsssmm 1 6-PIN PACKAGES —

CERAMIC PACKAGE
'CASE 620-08

L v v
r“— -—j c I¢ -—] o " [MILLIMETERS | _INCHES
[ . ‘ |oim{ MIN_TMAX | MIN | MAX
| ] -+ [ TA ] 19.05 [ 19.94 [ 0750 | 0.785
8 | 6.10 | 743 | 0240 0.295
T 1 - [ 508] - 10200
K D | 038 ] 053 | 0015/ 0021
F | 1.40 | 1.78 | 0.055 | 0,070
q_“__ G 52 B5C 0.100 BSC
H_I‘“L_ Sm,NG\/M W | 051 | 11400201 0045
ne 4| 020 | 0.307]0.008 [ 0.012]
K | 3.8 | 4.32 [ 0.125] 0,170
L |_ 762BSC_ | 0.300BSC
NOTES: M T — 150
1. LEADSWITHIN 0.13 mm (0.005) RADIUS 4. DIM “A”AND “B" DO NOT INCLUDE N[ o5r] 1.02]0020] 0.040
OF TRUE POSITION AT SEATING PLANE ~ GLASS RUN-QUT.
AT MAXIMUM MATERIAL CONDITION. 5. DIM-“F" MAY NARROW T0 0.76 mm . CASE 620-08
2. PACKAGE INDEX: NOTCH IN LEAD (0.030) WHERE THE LEAD ENTERS
NOTCH IN CERAMIC OR INK DOT. THE CERAMIC BODY.
3. DIM “L" TO CENTER OF LEADS WHEN
FORMED PARALLEL. '
CERAMIC PACKAGE
CASE 690-13
16 7 j
B
1 _ J 8 ‘
A
F L —-
¢ ‘ \
T " _j-
~ 3 \
: T \ MILLIMETERS] _INCHES
N K \‘ DIM| MIN_|MAX | MIN | MAX
7 o -———T A | 20.07 | 20.57] 0.790 | 0.810
|=—D ‘ . B | 701 7.74| 0280 0.305
el —-(G‘-— = \\]M\’/ G| 267 419 0.105] 0.165
D | 038 053] 0.015] 0.021
F | 076 | 1.52] 0,030 0.060
6 254 BSC 0.100 BSC
NOTES: H 1 076 ] 1.78] 0.030] 0.070
. -A- AND -B- ARE DATUMS. J | 020 0300008 0012
2. T ISSEATING PLANE K | 3.8 ] 5.08] 0.125] 0.200
3. POSITIONAL TOLERANCE FOR LEADS (D). L 7.szlasc 0.30 s?g
25 (0.01 T[A®|B Ml - 100 = o
(#1025 000 TA@[E®) N | 038 | 1.52] 0.015] 0.060

4. DIMENSION L TO CENTER OF LEADS
WHEN FORMED PARALLEL. CASE 690-13
5. DIMENSIONING AND TOLERANCING
PER ANSI Y14.5, 1873.
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MECHANICAL DATA (Continued)

messsssssssssnms 16-PIN PACKAGES (Continued)

PLASTIC PACKAGE
CASE 648-05

ANNAANAA

| — “
Q 8
UUUUUUY

o
w

UJ
el OPTIONAL LEAD
CONFIG. (1,8, 9, & 16)
P A
NOTE 5 L
- MILLIMETERS] _ INCHES
K DIM| MIN | MAX | MIN | MAX
H A | 18.80 | 21.34 | 0.740 | 0.840
T B | 6.10 | 6.60 | 0.240 | 0.260
_ Ny C | 4.06 | 5.08 | 0.160 | 0.200
: K. D 1038 | 053 | 0.015 | 0.021
_.HL L JI.D SEATING ey wd F 1102 [ 1.78 | 0.040 | 0,070
PLANE G 2.54 BSC 0.100 BSC
H | 0.38 | 241 | 0.015 ] 0.035
NOTES: J | 0.20 | 0.38 | 0.008 | 0.015
: - K [ 292 | 343 | 0.115 | 0,135
1. LEADS WITHIN 0.13 mm 3. DIMENSION “B” DOES NOT T 57 Bee 530 BSC
(0.005) RADIUS OF TRUE INCLUDE MOLD FLASH. T i w ] 10
POSITION AT SEATING 4. “F" DIMENSION IS FOR FULL N 1657 [ 7.02 | 0.020 | 0.040
;I;\ATA!I; ﬁ%ﬁm% LEADS. “HALF" LEADS ARE : - - -
10N. OPTIONAL AT LEAD POSITIONS
2. DIMENSION “L” TO 1,8,9, and 16). CASE 64805
CENTER OF LEADS 5. ROUNDED CORNERS OPTIONAL.
WHEN FORMED
PARALLEL.
CERAMIC PACKAGE
CASE 650-02
;R
e
9 8\I=l *
[ ]
— ' 1A
L | G
!
= 16 1%——=4-— -a
D === = t (&)
»I«R N -E
f L o
" MILLIMETERS INCHES 5
L B K | DIM [ MiN_| MAX | MIN | MAX o
9.40 | 10.16 | 0.370 | 0.400
| 1 622 | 6.60 | 0.245 | 0.260 =

1.52 .03 | 0.060 | 0.080
0.38 .48 | 0.015 | 0.019
0.08 [ 0.35] 0.003 | 0.006
1.27 BSC 0.050 BSC

.64 | 0.89 | 0.025 | 0.035
9.40 0.250 } 0.370

NOTES:
1. LEAD NO. 1 IDENTIFIED BY TAB

D rXiToNnoloio =

ON LEAD OR DOT ON COVER. 18 5 —170.74% —
2. LEADS WITHIN C.13 mm (0.005) - 0.51 -_[0.020
TOTAL OF TRUE POSITION AT - 0.38 — 10015
MAXIMUM MATERIAL CONDITIGN.
CASE 650-02
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Mechanical

MECHANICAL DATA (Continued)

18-PIN PACKAGES messsssesssssssssssssssms

CERAMIC PACKAGE

CASE 680-06
8
A
e rC . MILLIMETERS{ . INCHES

L DIM| MIN MAX MIN MAX
A | 2248 | 23.24 | 0.885 | 0.91
- B | 706 | 7.75 [0.282 | 030
i ) T [ 3181 4.27 [0.125] 0.6
f h D | 038 | 0.58 [0.015] 0.023
i N ey \ F | 0.76 | 1.52 | 0.030 | 0.060
1 0 G | 254 B5C 0.100 BSC
L J \—4—'1 lpl— 1\ Lk \— W] 1.02 | 1.52 | 0,040 | 0.060
H G~ b * SEATING PLANE —M 7 1 020 | 0.30 | 0.008 ] 0.012
S S K | 268 | 4.44 | 0.105 [ 0.175
, T [ 7.37 | 7.87 [0.290 | 0310
N kA0S WITHIN 0.13 mm (0.005) RAD OF L S T ST S 1)
TRUE POSITION AT SEATING PLANE AT N 0381 1.40 [0.0150.055

MAXIMUM MATERIAL CONDITION.
2. DIMENSION “L” TO CENTER OF LEADS
WHEN FORMED PARALLEL.

CASE 680-06

PLASTIC PACKAGE
CASE 707-02

NiNaNaNaNaNANANA NS

D
Q .
UUUUUUUUU
.

22.22 | 23.24 | 0.875 | 0.915
110 | 6.60 | 0,240 ] 0.260
U 56 | 457 | 0.140( 0.18
gl TP b FES| DR 36 | 056 [ 0.014] 0.022

G - SEATING PLANE re—m 97 | 1.78 | 0.060] 0.070
2,54 BSC 0.100 BSC |
0

Z_LL
3 ) -l
1=
=
=
2=
=2c
£
2|4
»|m
x|
]
=
2=
{x]
X
=
>

=110

1,52 | 0.040] 0.060
. .20 | 0.30 | 0.008 | 0.012
NOTES: A7 TCRIA NN
1. POSITIONAL TOLERANCE OF LEADS (D), 2. DIMENSION L TO CENTER OF LEADS 7 3
SHALL BE WITHIN 0.25mm(0.010) AT " WHEN FORMED PARALLEL. M % [ 155 [ 160"
MAXIMUM MATERIAL CONDITION, IN 3, DIMENSION B DOES NOT INCLUDE N T 08T 10210020 0,040
RELATION TO SEATING PLANE AND MOLD FLASH.
EACH OTHER.

CASE 707-02
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MECHANICAL DATA (Continued)

e 18-PIN PACKAGES (Continued) sesssss—

CERAMIC PACKAGE

CASE 747-01
rG
= '8’:__‘_
—j [
— ——"1
= —
———f —i -A-
———— | omm——
————] S——— {
9 10 D
L—————x»
—»H—F 3
Ll { WILLIMETERS] _ INCHES
1 J 1 DIMI MIN | MAX | MIN | MAX
z { - i A 1143 0.450
bt L] B | 9.14 | 9.01 | 0360 | 0.390
N C [ 152 | 2.03 | 0.060 | 0.080
D | 041 | 045 0.016] 0018
F | - | 025] — [o0010
NOTES:
1. -A-,-B-, AND -T- ARE DATUMS. & o}bznsgw 08&50%3308
2. -T-1S SEATING PLANE. e e
3. LEADS POSITIONAL TOLERANCE. Ko ot - 3
[&loa3 0008 @IT[A @B @) : -

4. DIMENSIONING AND TOLERANCING CASE 747-01
PER ANSI Y14.5,1973.

<
L
c
«
£
3]
]
=
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Mechanical

MECHANICAL DATA (Continued)

meeessssessssssssssssy 20-PIN. PACKAGES messssssssssssssssssssssnssen

CERAMIC PACKAGE
CASE 729-02

A
— i MILLIMETERS |  INCHES
N — ¢ DIM[ MIN_|MAX | MIN | MAX
) T T T T ; A | 2454 [2591 | 0570 [1.020
- A N / B | 7.06 |8.13 [0273 |0.320
: = C | 279 | 4.70 [0.170 | 0.185
M g ,
L e LI S oo fosr s {00
G | 254 BSC |0.400  BSC
NOTE: H ] 0.89 [ 1.52 | 0035 ] 0.060
1. LEADS WITHIN 0.25 mm (0.010) J [ 0.20 | 0.30 | 0.008_| 0.012
DIA. OF TRUE POSITION AT K | 3.18 | 457 n.rzg 0‘]s8c0
SEATING PLANE, AT MAXIMUM bl 70062 I?[S]g 003(9 |?oo
MATERIAL CONDITION. N | 051 [1.52 [0.020 [ 0.060
2. DIMENSION L TO CENTER OF : 5
LEADS WHEN FORMED CASE 720.02
PARALLEL,

PLASTIC PACKAGE
CASE 738-02

1

B
0 l
RV AVEVEVEVEVEYRVEV

A& . L
=
J c
J - ﬂﬁ MILLIMETERS INCHES
bl

=
=2

Gl pe— D e MIN_ [ MAX_| MIN [ MAX

o

A | 2565 |27.18 | 1.010 | 1.070
B | 6.10 | 6.60 | 0.240 | 0.260
C | 394 | 457 |0.155 | 0.180
NOTES: D | 038 056 |0.015 0022
1. DimCAT 1S DATUM. F | 1.27 | 1.78 |0.050 | 0.070
2. POSITIONAL TOL FOR LEADS; G 2.54 BSC 0.100 BSC
125 (0. T J | 020 038 |0.008 [0.015
#18 025 0010@) |A@) K | 279 [ 356 [0.110 | 0.140
3. IS SEATING PLANE. L 7.62 BSC 0.300 BSC
4. DIM “B” DOES NOT INCLUDE MOLD FLASH. ™M | 00 ] 150 ] 00 | 150
N

DIM TO CENTER OF LEADS WHEN
FORMED PARALLEL.

. DIMENSIONING AND TOLERANCING
PER ANSI Y14.5, 1973.

0.51 | 1.02 ] 0.020 | 0.040

o

CASE 738-02
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MECHANICAL DATA (Continued)

mess——— 20-PIN PACKAGES (Continued) sessss———

LEADLESS CHIP CARRIER
CASE 752B-01

E
L (I
] T
=1 ip
g
S
= 1
Ni— -'l
¢ MILLIMETERS] _ INCHES
pIM[ MIN | MAX | WIN | MAX
A | 877 | 927 | 0345 [ 036
NOTES: B [ 8.13 | 850 | 0.320 | 0.33
1. DIMENSIONS A AND L ARE DATUMS. g ;g 0-2‘; 0':'2 ggg
2.[T] IS GAUGE PLANE. F [ 242 | 266 | 0095 0.105 |
3. POSITIONAL TOLERANCE 5 S aee ooEEse 1 -
FOR TERMINALS (D): 18 PLACES H 1.02 127 10040 ] 0.050 |
025000 G TABILE] L | 7.12 | 749 0280 0.205 | °
4. DIMENSIONING AND TOLERANCING N [ 1.02 | 127 | 0.040 | 0.050 |
PER ANSI Y14.5, 1973. R | 6.48 | 6.98 | 0.255 | 0.275

CASE 752B-01

CERAMIC PACKAGE
CASE 732-03

—-—

)

Q

an—

I =

- )

MILLIMETERS| _ INCHES £~

DIM| MIN | MAX | MIN [ MAX (%]

A | 23.88 | 25.15 | 0.940 | 0.990 (]

B | 660 | 7.49| 0.260 | 0.295 =
C | 3.81 | 5.08] 0.150 | 0.200
NOTES: D .38 | 056 | 0.015 [ 0.022
1. LEADS WITHIN 0.25 mm (0.010) F | 1.40 | 1.65 | 0.055] 0.065
DIA, TRUE POSITION AT G | 254BSC 0.100 BSC
SEATING PLANE, AT MAXIMUM W | 0.51 ] 1.37 | 0020 ] 0.050
MATERIAL CONDITION. J | 020 | 0.30] 0.008 | 0.012
2. DIM L TO CENTER OF LEADS K] 3.18 | 4.06 | 0.125 | 0.160
WHEN FORMED PARALLEL. L 7.62 BSC 0300 BSC
3. DIM A AND B INCLUDES M| 00 | 150 | 00 | 150
MENISCUS. N | 0.25 | 1.02 | 0.010 | 0.040

CASE 732-03
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Mechanical

MECHANICAL DATA (Continued)

24-PIN PACKAGES

CERAMIC PACKAGE
CASE 716-06

—~{—F hL—*ﬂ

] i cC MILLIMETERS INCHES
T DIM[ MIN | MAX | MiN | MAX
' I < A | 2764 ] 30.99 | 1.088] 1.220
H~— J SEATING PLANE \‘l ' B B | 14.73 ] 15.34 .580 | 0.604
--D G - = M— C | 267 | 432 | 0.106] 0.170
: 038 | 053 | 0015 0021
) . F | 076 | 1.40 [ 0.030] 0.055]
NOTE: 2.54 BSC 0.100BSC
1. LEADS TRUE POSITIONED WITHIN W 1076 [ 178 | 0,030 | 0.078
0.25mm (0.010) DIA (AT SEATING T 020 T 030 T0.008 [ 001z
PLANE) AT MAXIMUM MATERIAL 25 T 45 0100 0180
CONDITION. L | 7499 1549 | 0590 | 0610
2. DIM“L” TO CENTER OF LEADS M = 100 | - [ 100 ]
WHEN FORMED PARALLEL. N | 1.07 | 157 | 0,040 0.060
716-06
CERAMIC PACKAGE
CASE 748-01
MILLIMETERS |  INCHES
DIM[ MIN_[MAX | MIN_| MAX
A | 2921 [31.75 | 1.150 | 1.250
B | _9.40 | 10.16 [ 0.370 0.400
€1 - | 572] - |02%5
D | 038 | 056 0.015] 0.02
F | 1.27 | _1.65 ] 0.050] 0.065
NOTES: G 2.54BSC |  0.100BSC
1. DIMENSIONS[-A-] AND [B-] ARE DATUM. 3| 020 ] 030 0,008] 0012
2. POSITIONAL TOLERANCES FOR LEADS: K | 254 | 432 0,100 0.170
[ FiB000®T[A @B @ nln C:g-'ﬁlegﬂ 80-40? B?go
3. 1S SEATING PLANE. N | 051 | 1.7 ] 0020 0.050
4. DIMENSIONS A AND B INCLUDE MENISCUS. :
5 DIMENSION L TO CENTER ‘ CASE 748:01
OF LEADS WHEN FORMED ,
PARALLEL.
6. DIMENSIONING AND TOLERANCING

PER ANSI Y14.5,1973.
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MECHANICAL DATA (Continued)

———— 24-PIN PACKAGES (Continued) ss———

CERAMIC PACKAGE
CASE 716-08

MILLIMETERS | _INCHES
MIN | MAX | MIN | MAX
2763 | 30.98 | 1.088 | 1.220
7.16 | 7.74 |0.282 | 0.305 |
66 | 4.31 | 0.105] 0.170
38 | 053 | 0.015] 0021

2
=

‘ N 7 V' " T .
Homl ’__’“‘sful;mn e — ‘IG L K —JL—J . \xM

NOTES:
1. POSITIONAL TOLERANCE FOR 14 .39 | 0.045 | 0.055
LEADS: : 2.54 BSC 100 BSC

. .77 10.030 | 0.070
.20 .30 | 0.008 | 0.012
17 .08 | 0.125 | 0.200
.62 BSC 0.300 BSC

$[0.25 (0,010 @[T[A @B @
2. DIMENSION L TO CENTER OF
LEADS WHEN FORMED PARALLEL.
3. DIMENSIONING AND TOLERANCING — 1 100 | = [ 100
PER ANSI Y14.5, 1973. 101 152 [0.040| 0.060
4, CONTROLLING DIMENSION:
INCH. CASE 716-08

2= |2 | x|—|x|o| n|o|o| o]
=
)

FRIT SEAL PACKAGE
CASE 623-05

SEATING PLANE

1
WA =
T |
_J_ L MILLIMETERS] __ INCHES

i1 b N J A MIN_| MAX | _MIN | MAX
Jal- ~Low y 31.24 [32.77 | 1.230 | 1.290

12.70 | 15.49 | 0.500 | 0.610
4.06 | 559 | 0.160 | 0220
41| 051 0,016 | 0.020
27 | 1.52 | 0.050 | 0.060
2
2

T
=

Mechanical

54 BSC 0.100 BSC
0.20 | 0.30 ] 0.008 [ 0.012
3.8 | 4.06 | 0.125 | 0.160 |
5.24 BSC 0.600BSC |
09 [ 150 0o [ 180
0.51 | 1.27 | 0.020 | 0.050

NOTES:

1. BIM “L” TO CENTER OF
LEADS WHEN FORMED
PARALLEL.

LEADS WITHIN 0.13 mm
(0.005) RADIUS OF TRUE
POSITION-AT SEATING PLANE
AT MAXIMUM MATERIAL
CONDITION. (WHEN FORMED
PARALLEL).

ad

2|2 [x|~|o no|o|e(x 1S

CASE 623-05
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MECHANICAL DATA (Continued)

mstessssssssssssss 24-PIN PACKAGES (Continued) se———

FRIT SEAL PACKAGE
CASE 623A-03

‘nnnnnnnnnnr\
13

1
L |SpEaSupEyEyE W w g =y
- A

SEATING PLANE

Rrp—"

N J B MILLIMETERS INCHES
s ' DIM| MIN | MAX | MIN | MAX
Jalo Aep N T\/ M R A | 31.28 [32.77 | 1.230 ] 1.290
G } K B | 1270 | 1549 | 0.500 | 0.610
C_| 4.06 | 584 | 0.160 | 0.230
NOTES: : . D | 041 | 051 ] 0.016 | 0.020
1. DIM “L" TO CENTER OF F | +.27 | 1,52 | 0.050 | 0.060
LEADS WHEN FORMED G | 2548SC 0.100 BSC
PARALLEL. J 1 0207 0.30[.0.008] 0.012
2. LEADS WITHIN 0.13 mm K | 3.18 | 4.06 | 0.125 | 0.160
(0.005) RADIUS OF TRUE L | 15248SC 05008SC _|
POSITION AT SEATING PLANE M| 00 | 150 oo | 150
AT MAXIMUM MATERIAL N | 0.51 | 1.27 | 0.020 | 0.050
CONDITION. {WHEN FORMED-
PARALLEL). . CASE 623A-03

CERAMIC PACKAGE

CASE 652-02
==1 - LY ——m— ‘
—rg ‘,—_*=' G A

= —
 — i —

D} p——— Y — |
! L |

MIN | MAX | MIN |} MAX

=t — = = ¢ 14,99 | 15.49 | 0.590 | 0.610
. - 9.27 | 9.91]0.365 | 0.390°
1.27] 2.03] 0.050 | 0,080
0.38] 048] 0.015 | 0.019
0.08] 0.15] 0.003 | 0.006

©
L
c
o
£
1]
@
=

"8 4>'<—‘K—> MILLIMETERS] _ INCHES
L o . . i DIM

-
=
-n

L |

o0 w1

NOTES: . : . G 1.27 BSC 0.050 BSC
1. LEADS WITHIN 0.25 mm (0.010) H .69 | 1.02] 0.027 | 0.040
TOTAL OF TRUE POSITION AT .35 9.4010.250 | 0.370
MAXIMUM MATERIAL CONDITION. L [2187] - .865 | —
N .26 | 0.63]0.010 | 0.025

CASE 652-02
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MECHANICAL DATA (Continued)

messssssssssssssss 24-PIN PACKAGES (Continued) meses—

PLASTIC PACKAGE
CASE 709-02

A NSO NN NN MNN
24 " 13

p 12 !
VIV UV U U UUTOY
A -C L
o]
T
Y1) N
—H- —el— F-IL —~— K\/LM A MILLIMETERS| _ INCHES

SEATING

sane DIM[ MIN | MAX | MIN | MAX
A ]31.37 | 3213 | 1.235 | 1.265
NOTES: B | 1372 | 14.22 | 0.540 | 0.560
1. POSITIONAL TOLERANCE OF LEADS (D), C | 394 508 | 0.155 | 0.200
SHALL BEWITHIN 0.25 mm (0.010) AT D | 0.36] 0.56]0014]0.022
MAXIMUM MATERIAL CONDITION, IN :; ‘~2°§4 ngz Uﬁﬂ;‘go gsogo
AELATION TO SEATING PLANE AND W Tee T 265 .065 5,060
EACH OTHER. J [ 020] 038 | 0008]0.015
2. DIMENSION L TO CENTER OF LEADS K 292 | 3.43 | 0.115] 0.135
WHEN FORMED PARALLEL. L | 1524 BSC | 0.600 BSC
3. DIMENSION B DOES NOT INCLUDE MOLD M | 00 | 150 [ 09 | 159
FLASH N | 051 1.02 | 0.020] 0.040
CASE 70302
PLASTIC PACKAGE
CASE 724-02
A ]

24 13 I

3

‘lO 12 Y

v
e H—

©
L
c
«
£
o
@
=

[
N |
MILLIMETERS INCHES
W MIN | MAX MIN | MAX |
} K— 31.24 [32.13 [1.230 | 1,265

____jGL__ Zdleep J'_JL 6.35 | 6.86 | 0.250 | 0.270

4.06 | 4.57 |0.160 | 0.180

SEATING PLANE 0.38 | 051 }0.015] 0,020
1.02 1.52 | 0.040 | 0.060

2.54 BSC 0.100 BSC
1.60 | 2.11 [0.063 | 0.083
0.1 0.30_{ 0.007 | 0.012

92 | 343 0,115 0.135 |
3 787 |0.290 | 0.310
- 100 - 100
0.51 | 1.02 |0.020 | 0.040

L
1

NOTE:

1. LEADS, TRUE POSITIONED WITHIN
0.25 mm {0.010) DIA AT SEATING
PLANE AT MAXIMUM MATERIAL
CONDITION (DIM D).

Z2Brxi- T omoloim

CASE 724.02
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MECHANICAL DATA (Continued)

messssesssnssssssssmm 28-PIN PACKAGES weesss—

CERAMIC PACKAGE
CASE 719-03

N
]

: =

e D ———

(R J——

I MILLIMETERS | INCHES
Ayt € DIM[ MIN [ MAX | MIN | MAX
) -------- —5t | A [ 35.20 [ 35. 386 | 1.414
; N [ B | 14.73 | 15.3¢ | 0.580 | 0.604
1 rai C | 3.05]| 419]0.120 | 0.165
H= * SEATING ‘/ J ke D .38 2 .015 | 0.021
PLANE M F | 076 | 1. .030 | 0.055
6 2.54 BSC 0.100BSC_|
NOTES: H | 076 [ 1. 030 | 0.070
1. LEADS, TRUE POSITIONED WITHIN .20 | 0. .008 | 0.
0.25 mm (0.010) DIAMETER (AT K| 254 | 4 100 | 0.
SEATING PLANE) AT MAXIMUM L | 14.99 | 15.49 | 0.590 | 0.
MATERIAL CONDITION. M| - | 10 — |10
2. DIMENSION “L” TO CENTER OF N | 051 | 1.52 | 0.020 | 0.060
LEADS WHEN FORMED PARALLEL. CASE 71903

CERDIP PACKAGE
CASE 733-03

A MO AN NN NN
28 15

TR
L A A —

NOTES:

. DiM 1S DATUM.

. POSITIONAL TOL FOR LEADS:

[(§ 1702500100 ®[T[A @)

IS SEATING PLANE.

DIM A AND B INCLUDES MENISCUS.
DIM -L- TO CENTER OF LEADS
WHEN FORMED PARALLEL.

. DIMENSIONING AND TOLERANCING
PER ANSI Y14.5,1973.

MILLIMETERS]  INCHES
MIN | MAX | MIN | MAX
36.45 | 37.85| 1.435| 1490
12.70 | 15.37 | 0.500 | 0.605
4.06 | 5.84 | 0.160] 0.230
038 | 056 | 0.015] 0.022
1.27 | 165 | 0.050] 0.065
2.54 BSC 0.100 BSC
0.20 | 030 | 0.008] 0.012
3.18 | 4.06 | 0.125] 0.160
15.24 BSC 0.600 BSC
50 ] 150 | 50 [ 150
051 [ 1.27 | 0.020] 0.050

L
{
z

| Mechanical

N =

oW

o
zizir|xlc|oinjojelel>l5

=)

CASE 733-03
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MECHANICAL DATA (Continued)

mesessssnnnmm—— 28.PIN PACKAGES (Cont"inued) 1

PLASTIC PACKAGE

CASE 710-02
LHAMANAMAAMNAONNAN
28 . 15 )
D 8
p 14 l
MUV UV UV OTUVUUUYUUYY
A c [— L—
_[N
v it ,JL —t MILLIMETERS |  INCHES
—JH- e} - k] g DIM] MIN | MAX | WIN | MAX
F D \searinc M A | 3646 | 37.21 | 1.435 | 1.465
: PLaNE B | 13.72 | 14.22 | 0.540 | 0.560
C | 394 508 [ 0.155] 0.200
NOTES: D | 036 0.56 mr %%
1. POSITIONAL TOLERANCE OF LEADS (D}, E “2125 315'352 0'(?,180 BSC
SHALL BE WITHIN 0.25mm(0.010) AT W T Te T 26 [ 0.065 [6.068
MAXIMUM MATERIAL CONDITION, IN J | 020 038 0008] 0015
RELATION TO SEATING PLANE AND K T 202343 [ 011810136
EACH OTHER. . L | 1524 BSC | 0.600 BSC
2. DIMENSION L TO CENTER OF LEADS M | 00 | 150 | © [ 150
WHEN FORMED PARALLEL. N 0.51 | 1.02 | 0.020 [ 0.040
3. DIMENSION B DOES NOT INCLUDE
MOLD FLASH. CASE 710-02

13-13
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MECHANICAL DATA (Continued)

s 40-PIN PACKAGES sesssesssssssssssa—

CERAMIC PACKAGE

CASE 715-05
% j
(&) | b
*] —F

MILLIMETERS | _INCHES
NOTES: DIM | MIN |MAX | MIN | MAX
1. DIMENSIONCAT IS DATUM. A
. pOSI : ‘ 49 1 0. -
2. POSITIONAL TOLERANCE FOR LEADS e
D | 038 ] 053 | 0.015] 0.021
0 ]0.25 (0.010 @I T} A F | 076 ] 1.52 | 0.030] 0.060
3. [TJ15 SEATING PLANE. ‘j 2-250‘ 333 =15 gu‘s"“ “3313
4. DIMENSION “L" TO CENTER OF LEADS T2 a5 o100 0.180
WHEN FORMED PARALLEL. L | 1499 | 1565 | 0.590 | 0.616
5. DIMENSIONING AND TOLERANCING M | - [ 100 | — | 100
PER ANSI Y14.5, 1973. N | 1.02 | 1.52 | 0.040] 0060
CASE 715-05

PLASTIC PACKAGE

CASE 711-03
PACKAGE DIMENSIONS (CONTINUED)

P 8

5 . ”

AYASAVE RVEFRAVETIVEVEVEVEVEVESEVEVAYAvay]

A — b
| G
N [ 1
J J ~\j—r )
l— gk ¢ o \ K M

SEATING
PLANE

NOTES: MILLIMETERS|  INCHES |
1. POSITIONAL TOLERANCE OF LEADS (D), MIN_| MAX | MIN | MAX
SHALL BE WITHIN 0.25 mm (0.010) AT 5169  62.45 | 2.035 [ 2.065 |
MAXIMUM MATERIAL CONDITION, IN 13.72 | 14.22 | 0.540 | 0.56
RELATION TO SEATING PLANE AND 394 | 508 | 0.156] 0.20
EACH OTHER. 0.36 | 0.56 | 0.014 | 0.02
2. DIMENSION L TO CENTER OF LEADS 1.02 | 1.52 ] 0.040 | 0.060
WHEN FORMED PARALLEL. 2.5 BSC 0.100 BSC
3. DIMENSION B DOES NOT INCLUDE 165 [ 2.16 | 0.065 | 0.085
MOLD FLASH. 0.20 | 0.38 | 0,008 | 0.015
292 | 343 [ 0.115] 0,135
15.24 BSC | 0,600 BSC
00 150 00 ] 150
0.51 | 1.0 | 0.020 | 0.040

Mechanical

Zgr-x‘u:ca-nonwb[g
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