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Siqnotics

4096 BIT BIPOLAR ROM
(1024x4 ROM)

8228

DESCRIPTION

The 8228 is a 4096 Bit Bipolar Read Only Memory
organized as 1024 words by 4 bits per word. Available in a
16 pin dual in-line package, the 8228 can provide very
high bit packing density by replacing four standard 256X4
ROMS.

The 8228 is fully TTL compatible and includes on-the-chip

decoding. Typical access time is 50ns with a power
consumption of only .125mW per bit.

The standard 8228 ROM pattern is the USASCII Row
Character Generator code; however, custom patterns are
also available. The standard pattern is specified as the
N8228!1 - CB162, while custom circuits are identified as

N8228l1 - CXXX. A truth table/order blank is included

DIGITAL 8000 SERIES TTL/MEMORY

See page 4-35 for CB162 Pattern and USASCII Row
Character Generator.

FEATURES

® BUFFERED ADDRESS LINES

® ON THE CHIP DECODING

® TOTEM POLE OUTPUTS

® DIODE PROTECTED INPUTS

® 16 PIN PACKAGE (1/3 SIZE OF 24 PIN PACKAGE)

APPLICATIONS
MICROPROGRAMMING
HARDWIRED ALGORITHMS
CHARACTER RECOGNITION
CHARACTER GENERATION

on page 4-46 for ordering custom patterns. CONTROL STORE
BLOCK DIAGRAM PIN CONFIGURATION
INPUT OUTPUT ~
SCHEMATIC SCHEMATIC ag 12
vee vee Asm
N N T Ae 1 [+]Vee
S Asg 2] 5] A7
e 1 A4[F] ]As
05 o ASE E’Ag
L 1:77:— cob worTPExER AOE 2101
) A o
= 191 1 2
vee - FT T ]
GND = (8) N 'S El 0] O3
( ) = DenotesPin Numbers QuTPUT DATA
GND[E] 2104
ELECTRICAL CHARACTERISTICS 0°C<Ta<75°C; 4.75V < V(c <5.25V
LIMITS
CHARACTERISTICS TEST CONDITIONS NOTES
MIN. TYP. MAX. UNITS
0" Qutput Voltage 05 \% lout = 11.2 mA
“1" Qutput Voltage 2.7 \% lout =-1.0mA
“0" Input Current -10 -400 MA Vin = 045V
““1'" Input Current 1 25 MA Vin =56.5V
Input Voltage
“0" Level (V) ) 85 v
“1" Level (V) 2.0 v




SIGNETICS 4096-BIT ROM = 8228

ELECTRICAL CHARACTERISTICS (Cont'd)

CHARACTERISTICS LTS TEST CONDITIONS NOTES
MIN. TYP. MAX. UNITS
Input Clamp Voltage -1.2 \ lin =-18mA
Power Consumption 140 170 mA 01to03="0"
Output Short Circuit Current -20 -70 mA VouT =0 Volts

SWITCHING CHARACTERISTICS 0< Tp < 75°C, 4.75 < Vg < 5.25V

LIMITS
CHARACTERISTICS TEST CONDITIONS NOTES
MIN. TYP. MAX. UNITS

Access Time—Address to Output 50 70 ns 5

NOTES

1. Positive current is defined as into the terminal referenced.

2. No more than one output should be grounded at the same time.

3. Manufacturer reserves the right to make design and process changes and improvements.

4. Applied voltages must not .exceed 6.0V. Input currents must not exceed *30mA. Output currents must not exceed *100mA. Storage
temperature must be between —60°C to +150°C.

5. Rise and fall time for this test must be less than 5ns. Input amplitudes are 2.8V and all measurements are made at 1.5V,

AC TEST FIGURE AND WAVEFORM

TEST LOAD

Vee

360 2

5K 30 pF

a——

READ CYCLE

N | T T T e e -
0 A1 -+ Ag
ADDRESS P t -

|

1/
04,05, 03,04
OUTPUT Va
— . e e it i . i s et et e i et e o I




Sinotics

576-BIT BIPOLAR RAM (64x9)

DESCRIPTION

The 82S09 is a 576-Bit, Schottky clamped TTL, random
access memory, organized as 64X9. This organization allows
byte manipulation of data, including parity. Where parity
is not monitored, the ninth bit can be used as a flag or
status indicator for each word stored. With a typical access
time of 30ns, it is ideal for scratch-pad, push-down stacks,
buffer memories, and other internal memory applications
in which cost and performance requirements dictate a wide
data path in favor of word depth.

The 82S09 is fully TTL compatible, and features open
collector outputs, chip enable input, and a very low
current PNP input structure to enhance memory expansion.

During WRITE operation, the logic state of the device
output follows the complement of the data input being
written. This feature allows faster execution of WRITE-
READ cycles, enhancing the performance of systems
utilizing indirect addressing modes, and/or requiring imme-
diate verification following a WRITE cycle.

The 82S09 is available in the commercial and military
temperature ranges. For the commercial temperature range
(0°C to +75°C) specify N82S09, |. For the military tem-
perature range (-55°C to +125°C) specify S82S09, |.

FEATURES
® ORGANIZATION — 64 X 9

® ADDRESS ACCESS TIME:

$82S09 — 80ns, MAXIMUM
N82S09 — 45ns, MAXIMUM

® WRITE CYCLE TIME:
$82S09 — 70ns, MAXIMUM
N82S09 — 45ns, MAXIMUM

® POWER DISSIPATION — 1.3mW/BIT TYPICAL

® [INPUT LOADING:
$82S09 — (- 150uA) MAXIMUM
N82S09 — (-100uA) MAXIMUM

® OUTPUT FOLLOWS COMPLEMENT OF DATA INPUT
DURING WRITE

ON-CHIP ADDRESS DECODING

OPEN COLLECTOR OUTPUTS

CHIP ENABLE FOR WORD EXPANSION

® BYTE 1/0 MANIPULATION, INCLUDING PARITY

APPLICATIONS
BUFFER MEMORY
CONTROL REGISTER
FIFO MEMORY

PUSH DOWN STACK
SCRATCH PAD

JUNE 1975
DIGITAL 8000 SERIES TTL/MEMORY

PIN CONFIGURATION

82509

| PACKAGE
Az [1] ] Vee
Aa 2] 7] A2
Ag E 26| Aq
o[1] =] Ao
11 [¢] ] 00
12 E E 01
I3 l; ] 0,
14[5 n] 03
g E 201 Oy
lg |10 19] Og
17 E 18 06
g E 17} Oy
WE |13 E] Og
GND [1a z{]’é—
TRUTH TABLE
MODE CE WE IN ON
READ 0 1 X Complement
of Data Stored
WRITE 0" 0 1
WRITE 1" 1 0
DISABLED X X 1
X = Don’'t care.
BLOCK DIAGRAM
RO . | R e
Aro-22,] i 5 2.5
e ficted oediien | | s = oo
aq 02 | H e 5.
} an 4.
I 16 5;
il
=
as0—2 ae18 MU sense
" p l - »
h 5
o G 1 e o
130 2
= .
15 O~ o a3
16O~ [
7
. oo i,
t = DENOTES PIN NUMBER TE




SIGNETICS 576-BIT BIPOLAR RAM (64 X 9) m 82809

ABSOLUTE MAXIMUM RATINGS

PARAMETER! RATING UNIT
Vce  Power Supply Voltage +7 Vdc
Vin  Input Voltage +6.6 Vdc
Von High Level Output Voltage (82S10) +5.5 Vdc
Ta Operating Temperature Range
(N82S09) 0° to +75° °c
(582509) -55° to +125° °c
Tstg  Storage Temperature Range -65° to +150° °c
$82509 -55°C <Tp <+125°C, 4.5V <V <55
7 A , 4.0V Ve o
ELECTRICAL CHARACTERISTICS N82S09 0°C <Tp <+75°C, 4.75V <V¢c <5.25
. S$82S09 N82S09
PARAMETER TEST CONDITIONS UNIT
MIN | TYP? | MAX [ MIN | TYP? | MAX
ViL Low Level Input Voltage | Vee = MIN .80 .85 \Y
\m High Level Input Voltage | V¢ = MAX 2.2 2.0 \Y
Vic Input Clamp Voltage Vee =MIN, Iy =-12mA -1.0 -1.5 -1.0 | -15 \Y
(Note 5)
VoL Low Level Output Voltage| Vee = MIN, lgL = 6.4mA 0.35 0.50 0.35 0.5 \
(Note 6)
loLk  Output Leakage Current Vce = MAX, Voyt = 5.5V 1 60 1 40 MA
(Note 4)
e Low Level Input Current | V)y = 0.45V -10 -150 -10 | -100 MA
liH High Level Input Current | V;y = 5.5V 1 40 1 25 MA
Icc Ve Supply Current Vce = MAX (Note 3) 150 200 150 190 mA
Cin Input Capacitance Vee = 5.0V, Vg = 2.0V 5 5 pF
Cout Output Capacitance Vee = 5.0V, Vout = 2.0V 8 8 pF
(Note 4)
NOTES:

NOO,ON =

All voltage values are with respect to network ground terminal.
All typical values are at Vo = 5V, Ta = 25°C.
lcc is measured with the write enable and memory enable input grounded, all other inputs at 4.5V, and the outputs open.

Measured
Test each

with V| applied to CE.
input one at the time.

Measured with the logic /0’ stored. Output sink current is supplied through a resistor to V.
The Operating Ambient Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a two minute

warm-up.




SIGNETICS 576-BIT BIPOLAR RAM (64 X 9) = 82509

SWITCHING CHARACTERISTICS?

$82S09 -55°C <Tp <+125°C, 4.5V <Vc <5.5
N82S09 0°C <Tp <+75°C, 4.75V V¢ <5.25

$82S09 N82509
PARAMETER TEST CONDITIONS UNIT
MIN | TYP! | MAX | MIN | TYP! | MAX
Propagation Delays
Taa Address Access Time 30 80 30 45 ns
Tce Chip Enable Access Time 15 50 15 30 ns
Teo Chip Enable Output Disable 15 50 15 30 ns
Time
Write Set-up Times C = 30pF
- Rq = 60082
Twsa Address to Write Enable R, = 90082 10 0 5 0 ns
Twsp Data In to Write Enable 50 25 35 25 ns
Twsc CE to Write Enable 10 0 5 0 ns
Write Hold Times
TwHa Address to Write Enable 10 ns
TwhHp DataIn to Write Enable 5 ns
TwHc CE to Write Enable 10 ns
Twp Write Enable Pulse Width (Note 2) 50 25 35 25 ns
AC TEST LOAD
LOADING CONDITION INPUT PULSES
PULSE %\o_. ALL INPUT PULSES
GENERATOR Ves 3V e e — = oo
+5.0V 1K " 2 10%
X L ’_-{ A‘A‘, A Ay Az Vee ov
\ ‘ —Ag o 5ns 5ns|
i |l R =
_ 90%
1 "3 Tommgresmmo
aenERaTOR [ ON = =
; GND

NOTE: ALL RESISTORS VALUES ARE TYPICAL AND IN OHMS.

NOTES:

1. Typical values are at Vo = +5.0V, and Tp = +25°C.
2. Minimum required to guarantee a WRITE into the slowest bit.
3. The Operating Ambient Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a two minute

warm-up.
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SIGNETICS 576-BIT BIPOLAR RAM (64 X 9) = 82509

SWITCHING PARAMETERS MEASUREMENT INFORMATION

Tce

Teo

Tana

Twsc

TwHD

READ CYCLE

ADDRESS ACCESS TIME

ADDRESS >< 18V

+3

0" STORED

ov

“1" STORED

Vou

On 1.5V
le—Tan

CHIP ENABLE/DISABLE TIMES

CHIP ENABLE

WRITE CYCLE

ADDRESS ><|.5V

15V
ov
TWHA

pulse and end of valid INPUT DATA.

| Twsp
I' --------- M\ E e =3
N \1.5\/ 7 15v
| O Uh. Hpp I ov
Twsc—» l+—TwHD
+3
CHIP ENABLE 15V stv
- 7 ov
Twsa Twp TwHC—>|
+3
WRITE ENABLE 3\1.5v 7£1.5v )
le—Twp e
——————————————————————————— - OH
(Y] v -
N g,
MEMORY TIMING DEFINITIONS

Delay between beginning of CHIP ENABLE low Twp Width of WRITE ENABLE pulse.
(with ADDF_{ESS valid) and when DATA OUTPUT Twsa Required delay between beginning of valid ADD-
becomes valid. RESS and beginning of WRITE ENABLE pulse.
Delay between when CHIP ENABLE becomes high Twsp Required delay between beginning of valid DATA
and DATA OUTPUT is in off state. INPUT and end of WRITE ENABLE pulse.
Delay between beginning of valid ADDRESS (with T\,  Delay between beginning of WRITE ENABLE pulse
CHIP ENABLE low) and when DATA OUTPUT and when DATA OUTPUT reflects complement of
becomes valid. DATA INPUT.
Required delay between beginning of valid CHIP Twuc Required delay between end of WRITE ENABLE
ENABLE and beginning of WRITE ENABLE pulse. pulse and end of CHIP ENABLE.
Required delay between end of WRITE ENABLE TwHa Required delay between end of WRITE ENABLE

pulse and end of valid ADDRESS.




= = 1024x1BIT BIPOLAR RAM
5!!|“|!tll=5 OPEN COLLECTOR (8231):]) TRI-STATE (8211) g%g}?

FEBURARY 1975
DIGITAL 8000 SERIES TTL/MEMORY

DESCRIPTION PIN CONFIGURATION

The 82810/11. is a high speed 1024—b|'t raqdom access | PACKAGE*
memory organized as 1024 words X 1 bit. With a typical Y,
access time of 30ns, it is ideal for cache buffer applications GE E 1_—6]\/
and for systems requiring very high speed main memory. ce

Both the 82S10 and 82S11 require a single +5 volts power Ao E E Din
supply and feature very low current PNP input structures.
They are fully TTL compatible, and include on-chip A1E
decoding and a chip enable input for ease of memory expan- Ao E —1_;| Ag
sion. They feature either Open Collector or Tri-State
outputs for optimization of word expansion in bussed Az E EAg

organizations.
A4E EIA7
Both 82S10 and 82S11 devices are available in the

commercial and military temperature ranges. For the DOUTE [10] Ag

14| WE

commercial temperature range (0°C to +75°C) specify
N82S10/11, |. For the military temperature range (-55°C Ground | 8 E‘AS
to +125°C) specify S82S10/11, 1. *I — Ceramic

TRUTH TABLE

MODE CE | WE | DIy DouTt
FEATURES 82510 82511

® ORGANIZATION — 1024 X 1 READ 011 X | STORED | STORED

DATA | DATA

® ADDRESS ACCESS TIME: p— _
$82510/11 — 70ns, MAXIMUM WRITE®0" | 0 | O 0 L High-Z
N82S10/11 — 45ns, MAXIMUM WRITE“1" | 0 | 0 1 1 High-Z

® WRITE CYCLE TIME: DISABLED 1 X X 1 High-Z

382310/11 — 75“5, MAXIMUM X = Don't care.
N82S10/11 — 45ns, MAXIMUM

® POWER DISSIPATION — 0.5mW/BIT, TYPICAL BLOCK DIAGRAM

® INPUT LOADING:
$82810/11 — (-150uA) MAXIMUM
N82510/11 — (-100uA) MAXIMUM N v
WRITE AMPLIFIERS INPUT Le—Q DI

® ON-CHIP ADDRESS DECODING DI | BUFFER] 115)

® OUTPUT OPTIONS: .
82S10 — OPEN COLLECTOR 2005 b

ADD- 1:32

82511 — TRI-STATE ~ mom] oo ;§ .

@ _|surFer DECODER|

Az O—
® NON-INVERTING OUTPUT A, O
® BLANKED OUTPUT DURING WRITE
® 16 PIN CERAMIC PACKAGE ——— .

BUFFER [ (7

32X 32 —
AW |fe—o
MATRIX hao VE

(9) _ 1) SR — 7]
6%%00r] aco. An. An T
Ay RESS | :

(1) (Y) DECODER

APPLICATIONS A7z BUFFE|
HIGH SPEED MAIN FRAME
CACHE MEMORY

BUFFER STORAGE
WRITABLE CONTROL STORE




SIGNETICS 1024 X 1 BIT BIPOLAR RAM = 82S10/11

ABSOLUTE MAXIMUM RATINGS

PARAMETER! RATING UNIT

Vcc Power Supply Voltage +7 Vdc
Vin  Input Voltage +5.5 Vdc
Von High Level Output Voltage (82510) +5.5 Vdc
Vo  Off-State Output Voltage (82511) +5.5 Vdc
Ta Operating Temperature Range '

(N82S10/11) 0° to +75° °c

(S82510/11) -55° to +125° °c
Tsw Storage Temperature Range -65° to +150° °c

$82S10/11 -55°C <Tp <+125°C, 4.5V <V¢c <5.6

9
ELECTRICAL CHARACTERISTICS”  \07510/11 0°C <T, <+75°C, 4.75V <V¢e <5.25

$82510/11 N82S10/11
PARAMETER TEST CONDITIONS 5 > UNIT
MIN | TYP MAX | MIN | TYP MAX
ViL Low Level Input Voltage |Vcee = MIN (Note 1) .80 .85 \Y
ViH High Level Input Voltage |Vgc = MAX (Note 1) 2.1 2.1 \Y
Vic Input Clamp Voltage Vee = MIN, [)y ==-12mA -1.0 -1.5 ‘ -1.0 | -15 \
(Note 1, 7)
VoL Low Level Output Voltage | Voc = MIN, Ig = 16mA 0.35 0.50 0.35 0.45 \
(Note 1, 8)
Vou High Level Output Vce =MIN, lgy =-2mA 2.4 2.4 \
Voltage (82S511) {Note 1, 5)
loLk  Output Leakage Current Vce = MAX, VgyT =5.5V 1 60 1 40 MA
(82510) {Note 6)
l0(OFF) Hi-Z State Output Vce = MAX, VouT =5.5V 1 100 1 60 MA
Current (82511) Vee = MAX, VoyT = 0.45V -1 -100 -1 -60 MA
(Note 6)
TS Low Level Input Current | V| = 0.45V -10 -150 -10 | -100 MA
I High Level Input Current | V,y =5.5V 1 40 1 25 MA
los Short Circuit Output Vee = MAX, Voyt =0V -20 -100 | -20 -100 mA
Current (82S11) {Note 3)
Icc Ve Supply Current Vee = MAX (Note 4)
0<Tp <25°C 120 155 120 155 mA
Ta =25°C 95 130 95 130 | mA
Ta <0°C 170 170 | mA
Cin Input Capacitance Vee =5.0V, Viy = 2.0V 4 4 pF
Cout Output Capacitance Vee = 5.0V, Voyt = 2.0V 7 7 pF
NOTES:

All voltage values are with respect to network ground terminal.
All typical values are at Vog = 5V, Tp = 25°C.
Duration of the short-circuit should not exceed one second.
lcc is measured with the write enable and memory enable inputs grounded, all other inputs at 4.6V, and the output open.
Measured with V| applied to CE and a logic /1’ stored.
Measured with V| applied to CE.
Test each input one at the time.
Measured with a logic /0’ stored. Output sink current is supplied through a resistor to V.
The Operating Ambient Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a two minute
warm-up. Typical thermal resistance values of the package at maximum temperature are:
¢4 Junction to Ambient at 400 fpm air flow — 50° C/Watt
dya Junction to Ambient — still air — 90°C/Watt
@y Junction to Case — 20° C/Watt

CONOOPON=

10



SIGNETICS 1024 X 1 BIT BIPOLAR RAM = 82810/11

$82510/11 -55°C <Tp <+125°C, 4.5V <Vc <55
N82S10/11 0°C <Tp <+75°C, 4.75V <V <5.25
$82810/11 N82510/11

PARAMETER TEST CONDITIONS UNIT
MIN | TYP! | MAX | MIN | TYP! | MAX

SWITCHING CHARACTERISTICS?

Propagation Delays

Taa Address Access Time 30 70 30 45 ns
Tce Chip Enable Access Time 15 45 15 30 ns
Tco Chip Enable Output Disable 15 45 15 30 ns
Time
Twp  Write Enable to Output 20 45 20 30 ns
Disable Time
Twr  Write Recovery Time 20 45 20 30 ns
Write Set-up Times CL = 30pF
K R1 = 2709
Twsa  Address to Write Enable Ry = 60052 15 0 5 0 ns
Twsp Data In to Write Enable 55 35 40 35 ns
Twsc CE to Write Enable 5 0 5 0 ns

Write Hold Times

TwHa Address to Write Enable 10 0 5 0 ns
TwHp DataIn to Write Enable v 5 0 5 0 ns
TwHe CE to Write Enable 5 0 5 0 ns
Twe Write Enable Pulse Width (Note 2} 50 25 35 25 ns

AC TEST LOAD

LOADING CONDITION INPUT PULSES
Vee
w [
—
o]
osxg'ﬁieron ALL INPUT PULSES
Vee 430V m —mm e e e -
510 —_— l )
e Wy Ag Ay Az Az Vee
— — Ay o 10%
—]Ag
o 5ns 5ns|
—]ag Vee
i —]ay +3.0V
= 10
= —] ag Ry *
— A
L 9 Doyt [V il
PULSE out
GENERATOR \c WE 5o
Ry CL
(CAPACITANCE INCLUDING
= SCOPE AND JIG)
OIn
PULSE l—o. —
GENERATOR _ =
\—— Ce
GND
i ) MEASUREMENTS: ALL CIRCUIT DELAYS ARE MEASURED AT THE +1.5V LEVEL OF INPUTS

= AND OUTPUT.

NOTES:
1. Typical values are at Voo = +5.0V, and Tp = +25°C.
2. Minimum required to guarantee a WRITE into the slowest bit.
3. The Operating Ambient Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a two minute
warm-up. Typical thermal resistance values of the package at maximum temperature are:
04 Junction to Ambient at 400 fpm air flow — 50° C/Watt
6 3 Junction to Ambient — still air — 90° C/Watt
634 Junction to Case — 20° C/Watt
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SIGNETICS 1024 X 1 BIT BIPOLAR RAM = 82510/11

SWITCHING PARAMETERS MEASUREMENT INFORMATION

Twr

Tce

Twsc

READ CYCLE
ADDRESS ACCESS TIME
+3
ADDRESS %uw
ov
1" STORED Vom
Dout 1.5V
0" STORED VoL
[e—— Tan
CHIP ENABLE/DISABLE TIMES
av
1.5V %.w
CHIP ENABLE o
T T
Dout
1.5v 15V
VoL
WRITE CYCLE

ADDRESS ><‘l .5V

+3

| Twsp

TWHA

CHIP ENABLE

WRITE ENABLE

Dout

MEMORY TIMING DEFINITIONS

Delay between end of WRITE ENABLE pulse and
when DATA OUTPUT becomes valid. (Assuming
ADDRESS still valid—not as shown.)

Delay between beginning of CHIP ENABLE low
(with ADDRESS valid) and when DATA OUTPUT
becomes valid.

Delay between when CHIP ENABLE becomes high
and DATA OUTPUT is in off state.

Delay between beginning of valid ADDRESS (with
CHIP ENABLE low) and when DATA OUTPUT
becomes valid.

Required delay between beginning of valid CHIP
ENABLE and beginning of WRITE ENABLE pulse.

TwHC

TwHA

Required delay between end of WRITE ENABLE
pulse and end of valid INPUT DATA.

Width of WRITE ENABLE pulse.

Required delay between beginning of valid ADD-
RESS and beginning of WRITE ENABLE pulse.

Required delay between beginning of vaiid DATA
INPUT and end of WRITE ENABLE pulse.

Delay between beginning of WRITE ENABLE pulse
and when DATA OUTPUT is in off state.

Required delay between end of WRITE ENABLE
pulse and end of CHiP ENABLE.

Required delay between end of WRITE ENABLE
pulse and end of valid ADDRESS.

12




Sinotics

HIGH SPEED MULTIPORT MEMORY| 82512

(8x4 MULTIPORT RAM) 825112

DESCRIPTION

The 82S12/112 is a Schottky TTL 32 bit multiport
memory organized in 8 words of 4 bits each. The device is
ideally suited for high speed accumulators and buffer
memories.

Stored data is addressed through 2 independent sets of
3-input decoders, and read out when the corresponding
output enable line is low. Two separate word locations can,
therefore, be read at the same time by enabling both the A
and B output drivers. In addition, data can he read and
written at the same time by utilizing the A’ address to
specify the location of the word to be written, and the
““B’* address to specify the word to be read.

The 82S12/112 can be used in larger memory arrays since it
includes all the control logic required to disable the chip
and the outputs are open-collector devices suitable for
“Wire-ORing.”

FEATURES
® LOW CURRENT INPUT BUFFERS (-25uA TYPICAL)
® SEPARATE INPUT DECODERS FOR EACH WORD

® SEPARATE OUTPUT ENABLE LINES FOR EACH
WORD

OPEN COLLECTOR (82512} OR TRI-STATE (825112)
OUTPUTS

2 WRITE ENABLE LINES

FAST ACCESS (20 ns TYPICAL)

USEFUL 8 X 4 ORGANIZATION

TTL COMPATIBLE

NON INVERTING DATA LINES

BLOCK DIAGRAM

DIGITAL 8000 SERIES TTL/MEMORY

o2
WAITE
R oaTA INPUT
conthoL W7
AouTeuT ENABLE
Tm
8]
) 1 0”00
. Ano A A oA
“A” DECODER & | mevony MeMoRy [T OO A
ADDRESS LINES Aa10———] JooRess outpur | 119 [ o, [ OUTRUTS
weaomwRiTe) | o J oecoer f——-+— [T | omwen s o
A2 |————o”03
MEMORY ARRAY -
12
B, (20) L—— »—(—’0300
aoo 22| o s el
oecoven | "% T | wemony =T memory [~ 0°0"| &
CSEN
8,

ADDRESS LI
] outeur | 8580, [ outeuTs
(READ ONLY) o012 ] Decooen orivers [

APPLICATIONS

SCRATCH PAD MEMORY
BUFFER MEMORY
ACCUMULATOR REGISTER
GENERAL REGISTER

PIN CONFIGURATION

R/w [1] =] Vee
Dy [] =] R/W
Do @ =] D2

Aao [7] 2] D4

AA1 Ij =] Bao

Aa2 [¢ 5] BA1
AE [ [w] Baz

Ago 7] BE

Aot [7] ] Bos

Ag2 [x] 5] Bo2

Aoz i ] Bo1

GND [z ] Boo

TRUTH TABLE

_ _ A B OUTPUTS
R/W |R/W | OUTPUT| OUTPUT MODE
ENABLE | ENABLE A B
Outputs
0} X 1 1 Disabled “ 1
o] X 1 0 Read A Data
0 X 0 1 Read Data A
[+] X [v] o] Read Data Data
1 1 1 1 Read 1 A
1 1 1 (4] Read 1 Data
1 1 0 1 Read Data B
1 1 4] o] Read Data Data
1 0 1 1 Write i B
1 0 1 ] Write 1 Data
npge
Address
1 0 o 1 Write Data 1
Being
Written
1 (o] o o] Write Data Data
Being  “B"
Written Address
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SIGNETICS HIGH SPEED MULTIPORT MEMORY = 82512/112

OBJECTIVE ELECTRICAL SPECIFICATIONS 0°C<Tp <75°C;-4.75 V<V <5.25V.

LIMITS
CHARACTERISTICS ey TYP. MAX. . TEST CONDITIONS
Input *“0"" Current —250 HA Vin =045V
Input 1" Current 25 uA Vin=56.5V
Input 0" Threshold Voltage 0.85 \"
Input "“1'" Threshold Voltage 2.0 \%
Input Clamp Voltage —1.2 \% lin =—18 mA
Output 0" Current 16 mA Vout =05V
Output “0" Current 9.6 Vout =0.45 V
Output 1" Voltage(825112) 2.6 Volts lout = —3.2 mA
Output Off Current (82512) 40 HA Vout €5.5V
Output Off Current {82S112) —40 +40 HA 045 < Vot <55V
Power Consumption 110/550 160/840 mA/mW Outputs Enabled
Write Pulse Width T1 15 30 ns Ta =25°C Only
T 45 ns 0°C < Tp < 75°C
Address Set Up Time T2 10 ns
Address Hold Time T3 0 ns
Data Input Hold Time Ty 15 ns
Write Access Time Ts 30 ns
Data Input Set Up Time Tg 5 ns
Output Enable Time T7 10 20 ns
Output Disable Time T8 10 20 ns
Address Access Time To 20 30 ns

TIMING DIAGRAM

- N /
) N—

T2

— / \ Ta — T ————
Ea j
l——— T4
DATAIN / / /// / % DATA VALID
la— Tg - Ts —

“A” DATA OUT OUTPUT DATA NOT VALID/
DISABLED

T1 WRITE PULSE WIDTH — Width of write pulse (when R/W="1" and R/W="0"")
T2 ADDRESS SETUP TIME ~ Required delay between beginning of vatid Address and beginning

of Write pulse. v cC
T3 ADDRESS HOLD TIME — Required delay between end of Write pulse and end of valid
Address.
T4  DATA INPUT HOLD TIME — Required delay between start of Write pulse and end of Valid 27082
Data input.
Ts WRITE ACCESS TIME — Delay between beginning of Write pulse and Data Out at new value.
Tg DATA INPUT SET-UP TIME — ired delay inning ov Valid Data Input and
f Write pulse.
start of Write pulse. 3ODF 3009
Ty OUTPUT ENABLE TIME — Delay between beginning of Output Enable high and when Data
Output becomes valid.
Tg OUTPUT DISABLE TIME — Delay between when Output Enable becomes low and Data = =
Qutput is in off state.
Tg ADDRESS ACCESS TIME — Delay between beginning of Valid Address (with Output Enable A.C.LOAD

high, R/W high and R/W low) and when Data Output becomes valid.

NOTES
*B’" Address functions identically in read mode. No write mode through B address decoder.
**R/W input is either the reverse of R/W or held high.
Outputs can be disabled during write cycle to penetrate a known output state during write.
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Sinnotics

256-BIT BIPOLAR RAM (256x1 RAM) 828]6
(82516 TRI-STATE) (82517 OPEN COLLECTOR)

DIGITAL 8000 SERIES TTL/MEMORY

DESCRIPTION

The 82S16 and 82517 are Schottky clamped TTL, read/
write memory arrays organized as 256 words of one bit
each. They feature either open collector or tri-state output
options for optimization of word expansion in bussed
organizations. Memory expansion is further enhanced by
full on-chip address decoding, 3 chip enable inputs and
PNP input transistors which reduce input loading to 25uA
for a 1" level, and —-250uA (S82S16/17) or —-100uA
{N82S16/17) for a ’0" level.

During WRITE operation, the logical state of the output
of both devices follows the complement of the data input
being written. This feature allows faster execution of
WRITE-READ cycles, enhancing the performance of systems
utilizing indirect addressing modes, and/or requiring imme-
diate verification following a WRITE cycle.

Both devices have fast read access and write cycle times,
and thus are ideally suited in high-speed memory applica-
tions such as “Cache’’, buffers, scratch pads, writable
control stores, etc.

Both 82S16 and 82517 devices are available in the
commercial and military temperature ranges. For the
commercial temperature range (0°C to +75°C) specify
N82S16/17, B or F. For the military temperature range
(-55°C to +125°C) specify S82516/17, F only.

FEATURES
® ORGANIZATION — 256 X 1

® ADDRESS ACCESS TIME:
$82516, S82517 — 70ns, MAXIMUM
N82S16, N82S17 — 50ns, MAXIMUM

® WRITE CYCLE TIME:
$82816, S82817 — 70ns, MAXIMUM
N82816, N82S17 — 55ns, MAXIMUM

® POWER DISSIPATION — 1.5mW/BIT TYPICAL

® INPUT LOADING:
$82816, $82817 — (-250uA) MAXIMUM
N82S16, N82S17 — (-100uA} MAXIMUM

® OUTPUT FOLLOWS COMPLEMENT OF DATA INPUT
DURING WRITE

® ON-CHIP ADDRESS DECODING
® 16 PIN CERAMIC DIP

® OUTPUT OPTION:
TRI-STATE — 825816
OPEN COLLECTOR — 82817

APPLICATIONS

BUFFER MEMORY
WRITABLE CONTROL STORE
MEMORY MAPPING

PUSH DOWN STACK
SCRATCH PAD

82511

FEBRUARY 1975

PIN CONFIGURATION

B, F PACKAGE*

N\
A]E 18| Vee

AOE 15] Ag
cEq 3] 4] Az
CE[2] 2] o
&5 5] 2] WE
Bo[¢] 1] A
as 7] ol Ag
GND [8] 9] As

*B — Plastic
C — Cerdip

TRUTH TABLE

_ Dout
MODE CE*| WE | D|N

82516 82817
READ 0 1 X STORED | STORED

DATA DATA
WRITE“0”| O 0 0 1 1
WRITE “1”| O 0 1 0 0
DISABLED | 1 X X High-Z 1

*Q’" = All CE inputs low; ‘’1"" = one or more CE inputs high.

X = Don't care.

oi | oata
WRITE AMPLIFIERS INPUT fe—0 D
B surrer| (131
] S —— 16
_}_.4
1
0O o '
10—+ ADD- 1
A O] RESS o | 16X 16 RW fe—oO WE
PO BUFFER ecoper| 1 MATRIX 2)
) .
1a) ! 3
| @
— CE2
16 T O 2
[
O]
QuTPUT 5
BUFFER[ g O P°
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SIGNETICS 256-BIT BIPOLAR RAM (256 X 1 RAM) = 82516, 82517

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Power Supply Voltage +7 Vdc
Vin  Input Voltage +6.5 Vdc
VouTt High Level Output Voltage (82517) +5.5 Vdc
Vo  Off-State OQutput Voltage (82516) +5.5 Vdc
Ta Operating Temperature Range
$82516/17 -55° to +125° °c
N82S16/17 0° to +75° °c
Tstg Storage Temperature Range -65° to +150° °c
$82516/17 -55°C <Tp <+125°C, 4.5V Ve <5.5V
ELECTRICAL CHARACTERISTICS N82S16/17 0°C <Tp <+75°C, 4.75V <V <5.25V
N82S16/17 $82S16/17
PARAMETER TEST CONDITIONS 3 ) UNIT | NOTES
MIN [ TYP?| MAX | MIN| TYP* | MAX
ViH High-Level Input Voltage | Ve = MAX 2.0 2.0 \ :
ViL Low-Level Input Voltage | Vge = MIN 0.85 0.8 \
Vic Input Clamp Voltage Vee = MIN, Iy =-12mA -10 | -15 -10 | -156 A 1,8
VoH High-Level Output Vee =MIN, Igy =-3.2mA | 2.6 24 \% 1,6
Voltage (82S16)
VoL Low-Level Output Ve = MIN, Igp = 16mA 0.35 | 0.45 0.35 0.5 \Y) 1,7
Voltage
loLk  Output Leakage Current VouTt = 5.5V 1 40 1 40 MA 5
(82517)
lo(orF) Hi-Z State Output VouTt = 5.5V 40 1 50 MA 5
Current (82S16) VouTt = 0.45V - -40 -1 -50 MA 5
liH High-Level Input Current | Ve = MAX, V |y =5.5V 1 25 1 25 UA 8
I Low-Level Input Current | Vgc = MAX, V )y = 0.45V -10 |-100 -10 |-250 MA 8
los Short-Circuit Qutput Vee = MAX, Vg =0V -20 -70 ;1 -20 -70 mA 3
Current (82516)
lcc V¢ Supply Current Vee = MAX 80 | 115 80 | 120 mA 4
(82516/17)
Ve Supply Current Vee = MAX, Ta =+125°C 99 | mA 4
(82516/17)
C Input Capacitance Vin = 2.0V pF
IN p p IN Ve = 5.0V
CouTt Output Capacitance VouT = 2.0V pF
NOTES:
1. All voltage values are with respect to network ground terminal.
2. All typical values are at Vg = 5V, Tp = +25°C.
3. Duration of the short-circuit should not exceed one second.
4. Icg is measured with the write enable and memory enable inputs grounded, all other inputs at 4.5V, and the output open.
5. Measured with V| applied to CE1, CE2 and CE3.
6. Measured with a logic “’0"" stored and V_ applied to CE4, CE and CEg.
7. Measured with a logic /1" stored. Output sink current is supplied through a resistor to V.
8. Test each input one at the time.




SIGNETICS 256-BIT BIPOLAR RAM (256 X 1 RAM) = 82S16, 82517

SWITCHING CHARACTERISTICS

$82516/17 -55°C <Tp <+125°C, 4.6V <V¢¢ <5.5V
N82S16/17 0°C <Tp <+75°C, 4.75V <Vc <5.25V

$82516/17 N82S16/17
PARAMETER TEST CONDITIONS . 1 UNIT
MIN | TYP MAX | MIN | TYP MAX
Propagation Delay -
Taa Address Access Time 40 70 40 50 ns
Tce  Chip Enable Access Time 21 = zggg 30 40 30 40 ns
. . 2=
Teco Cl:np Enable Output Disable C_ = 30pF 30 40 30 40 ns
Time
Twp  Write Enable to Output 30 55 30 40 ns
Valid Time
Write Set-up Times
Twsa  Address to Write Enable Ry = 2708 20 5 20 5 ns
Twsp Data In to Write Enable R, = 600§2 50 40 40 30 ns
Twsc CE to Write Enable CL = 30pF 10 0 10 0 ns
Write Hold Times
TwHa Address to Write Enable Ry = 27082 10 ns
Twup Data In to Write Enable R2 = 60052 10 0 ns
TwHe CE to Write Enable CL = 30pF 10 ns
Twe Write Enable Pulse Width Note 2 40 20 30 15 ns
AC TEST LOAD
LOADING CONDITION INPUT PULSES
Vee
%|K r
GE':‘E’;SSI'OR \0-. . s
VCC ALL INPUT PULSES
10 Ve mm e o
— — A 10%
\ —]4s ov
{4 vee 5ns. 505,
g -
= R 0%
Do
PULSE DN out 90%
GENERATOR WE
i Ry C Sns|
(CAPACITANCE INCLUDING
- o, SCOPE AND JIG}
PULSE Lo =
GENERATOR \\ ‘ﬁ" 23
i GND |
) ) MEASUREMENTS: ALL CIRCUIT DELAYS ARE MEASURED AT THE +1.5V LEVEL OF INPUTS
AND OQUTPUT.
NOTES:

1. Typical values are at Voo = +56.0V,and Tp = +25°C.
2. Minimum required to guarantee a WRITE into the slowest bit.
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SIGNETICS 256-BIT BIPOLAR RAM (256 X 1 RAM) = 82§16, 82517

SWITCHING PARAMETERS MEASUREMENT INFORMATION

Tce

Teo

Tan

Twsc

TwHD

READ CYCLE

ADDRESS ACCESS TIME

+3

ADDRESS ><1.5v
ov
0" STORED
VoH
Do 1.5V
“1” STORED VoL
le—— Tan
CHIP ENABLE/DISABLE TIMES
av
1.5V %w
CHIP ENABLE
ov
Tce L‘ Teo
—_———m e, e e e e - VoH
Do
1.5V 15V
VoL
+3
ADDRESS ><1.5v 15V
ov
[ Twsp TwHA
————————————— i—\
\
Din
CHIP ENABLE 1.6V 1.5V
ov
Twsa Twp Twm:*’l
+3
WRITE ENABLE 3 1.5V [1.5v
ov
Two Din =0
___________________________ N Vou
Do .
o Dy ="1
Ve e o e o o e - - Il‘]___ VoL

MEMORY TIMING DEFINITIONS

Delay between beginning of CHIP ENABLE low Twe
(with ADDRESS valid) and when DATA OUTPUT Twsa
becomes valid.

Delay between when CHIP ENABLE becomes high T

and DATA OUTPUT s in off state. Wsb
Delay between beginning of valid ADDRESS (with T
CHIP ENABLE low) and when DATA OUTPUT WD
becomes valid.

Required delay between beginning of valid CHIP TwHC
ENABLE and beginning of WRITE ENABLE pulse.

Reguired delay between end of WRITE ENABLE TwHA

pulse and end of valid INPUT DATA.

Width of WRITE ENABLE pulse.

Required delay between beginning of valid ADD-
RESS and beginning of WRITE ENABLE pulse.

Required delay between beginning of valid DATA
INPUT and end of WRITE ENABLE pulse.

Delay between beginning of WRITE ENABLE pulse
and when DATA OQUTPUT reflects complement of
DATA INPUT.

Required delay between end of WRITE ENABLE
pulse and end of CHIP ENABLE.

Required delay between end of WRITE ENABLE
pulse and end of valid ADDRESS.
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64-BIT BIPOLAR HIGH SPEED

Elﬂﬂﬂtll}s WRITE-WHILE-READ RAM (32x2 RAM)

DESCRIPTION

The 82S21 is a TTL 64 bit Write-While-Read Random
Access Memory organized in 32 words of 2 bits each. The
82S21 is ideally suited for high speed buffers and as the
memory element in high speed accumulators.

Words are selected through a 5 input decoder when the
Read-Write enable input, CE is at logic "*1”. Wg and W7y
are the write inputs for bit 0 and bit 1 of the word selected.
C is the write control input. When WX and C are both at
logic ‘0" data on the lg and |1 data fines are written into
the addressed word. The read function is enabled when
eithervv;( or C is at logic ““1"".

An internal latch is on the chip to provide the Write-While-
Read capability. When the latch control line, L, is logic
1" and data is being read from the 82521, the latch is
effectively bypassed. The data at the output will be that of
the addressed word. When L goes from a logic “*1" to logic
“0" the outputs are latched and will remain latched
regardless of the state of any other address or control line.
When L goes from ‘0’ to “1”" the outputs unlatch and the
outputs will be that of the present address word.

FEATURES

BUFFERED ADDRESS LINES

ON CHIP LATCHES

ON CHIP DECODING

BIT MASKING CONTROL LINES
ENABLE CONTROL LINE

OPEN COLLECTOR OUTPUTS WITH
40mA CAPABILITY

PROTECTED INPUTS

VERY HIGH SPEEDS (25ns TYP)

TRUTH TABLE

DIGITAL 8000 SERIES TTL/MEMORY

APPLICATIONS
SCRATCH PAD MEMORY
BUFFER MEMORY
ACCUMULATOR REGISTER
CONTROL STORE

LOGIC DIAGRAM

82521

(13) Ag

-

a1 Ay

(10) Ag

T

J 0

(16) o o
(8) [ (9
Denotes Pin Numbers

Vee
GND

CE clwy | wql|T Mode Outputs

X X X X 0 Output Hold Data from last addressed word when CE = 1"’

0 X X X 1 Read & Write Disabled Disabled logic 1"

1 1 X X X Read Data stored in addressed word

1 0 1 1 X Read Data stored in addressed word

1 0 0 0 0 Write Data Data from last word address when L went from
1" 1o 0"

1 0 0 0 1 Write Data Data being written inta memory

1 0 0 1 X Write Data into Bit O Only If L=0: Data from last word address when L went from
“1" to 0"

1 0 1 0 X Write Data into Bit 1 Only IfL=1: Data being written into the selected bit location
and stored in other addressed location
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SIGNETICS 64-BIT HIGH SPEED WRITE-WHILE-READ ROM = 82521

ELECTRICAL CHARACTERISTICS 0°C<TaA<75°C;4.75V < Vcc < 5.25V

LIMITS
CHARACTERISTICS MIN. TYP. MAX. UNITS TEST CONDITIONS NOTES
“0" Output Voltage 45 Y, Vout = 32mA
“1"" Qutput Leakage Current 40 LA Vout =55V
““0” Input Current (All Inputs) —-1.6 mA Vi, = 045V
“1" {nput Current (All Inputs) 25 HA Vin = 5.5V
Input “0"" Voltage (V) 0.85 \Y
Input “1” Voltage (V) 2.0 \
Power Consumption 130/683| mA/mwW
Input Clamp Voltage -1.2 \ lin = -18mA
SWITCHING CHARACTERISTICS 0<Ta<75°C,4.75<Vcc<5.25V
LIMITS
CHARACTERISTICS MIN. | TYP. | MAX. | UNITS TEST CONDITIONS NOTES
Read Access Time Address to Qutput 9 25 50 ns
Address Set-Up Time to 8 15 ns
Data Set-Up Time 13 15 20 ns
Address Hold Time ta 0 ns
Control or Write Pulse Width tg 15 20 ns
Write Access Time ts 20 25 ns
Address to Latch Set-Up Time t7 25 50 ns
Latch Address to Address Hold Time tg 7 10 ns
Delatch Access Time tg 15 25 ns
Data Hold Time t10 0 5 ns
AC WAVEFORM TEST LOAD

Read Access Time

Vee

FIGURE 1 1509

Address Setup and Hold Time 30pF I 60092

| r———=—— === S L L
A 1.5V \ 15V
-7l I

| o]

l«tz | 's ! I 3
- | |
CorW 15V 15V

tr=t¢ <5ns, INPUT VOLTAGE = 2.8 Volts

FIGURE 2




SIGNETICS 64-BIT HIGH SPEED WRITE-WHILE-READ ROM = 82S21

AC WAVEFORMS
— T\ W/~
A 1.5V
N /|
Y i I"W
|
CorW 1.5v

al
P
<
(5]
<

| | Fig. 5 Latch Times

Fig. 4 Write Access Time

TYPICAL APPLICATION

DgEqD1EqDyEpDaEy D4 E4D5E5DgEg O7Ey
NANARNA] RRRRRRL
So—L I— So
5 82533 s 82533
|—-4—— —l—:l——————l——«[«l—1
. | e 82521 “A" REGISTER | 82521 82521 I
o] LT FJ— —— — — — —F T—F -
be 82521
Dg
05 82521
DATA INPUT 47
70 “B" -
REGISTER
D; |
b, -] 82521
o,
o, ] 82821
0 [ 1§
L BoAg Sq A1ByAy B3As B4A4B5 A5 BgAgB, Ay
74181 Cq IS 233
e T T Fo ¥ 1 s

BASIC 8 BIT FULLY BUFFERED ACCUMULATOR

By use of the control lines Sg and Sq data is loaded into the ‘’A"’ register through inputs Dx or from the outputs of the 74181’'s (Ex) to
the 82533's and stored in the 82821°s organized as a 32 x 8 RAM register. Data is loaded directly into the ‘'B'' register. With this arrange-
ment, the function A+B —» A (A plus B into A) can be performed in 70ns, typically, starting from data stored in the 82S21's.
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SHONCS = o) 69573
FEBRUARY 1975 823]23

DIGITAL 8000 SERIES TTL/MEMORY

DESCRIPTION PIN CONFIGURATION

The 82S23 (Open Collector Outputs) and the 825123
(Tri-State Qutputs) are Bipolar 256-Bit Read Only Memories, B, F PACKAGE*
organized as 32 words by 8 bits per word. They are
Field-Programmable, which means that custom patterns —/
are immediately available by following the fusing procedure Bo E E' Vee
given in this data sheet. The standard 82523 and 825123 8 E =

devices are supplied with all outputs at logical “0”. Fl
Outputs are programmed to a logic ‘1"’ level at any Bo E E] Ag
specified address by fusing a Ni-Cr link matrix.

The 82523 and 825123 are fully TTL compatible, and 83 [¢] 3] Ag
include on-chip decodlng.and one chip enablg input for By E E' Ap
ease of memory expansion. They feature either Open
Collector or Tri-State outputs for optimization of word Bs E
expansion in bussed organizations.

Bg E

Both 82523 and 82S123 devices are available in the
commercial and military temperature ranges. For the

. (o] o . Ground Iz
commercial temperature range (0°C to +75 C) specify
N82S23/123, B or F. For the military temperature range
(-55°C to +125°C) specify $82523/123, F only. *B — Plastic
F — Cerdip

FEATURES
® ORGANIZATION — 32X 8

® ADDRESS ACCESS TIME:

$82523/8828123 — 65ns, MAXIMUM LOGIC DIAGRAM

N82S23/N82S123 — 50ns, MAXIMUM
® POWER DISSIPATION — 1.3mW/BIT TYPICAL
® |INPUT LOADING:

CE Aq A3 Az Aq Ao
$82523/123 — (-150uA) MAXIMUM (15) (14) (13) 12) (1) (10)
N82523/123 — (-100uA) MAXIMUM
® ON-CHIP ADDRESS DECODING ‘
® OUTPUT OPTION:
OPEN COLLECTOR — 82823

TRI-STATE — 828123
® NO SEPARATE “FUSING” PINS
® UNPROGRAMMED OUTPUTS ARE “0” LEVEL
® 16-PIN CERAMIC DIP

32 x 8 ARRAY

APPLICATIONS

PROTOTYPING/VOLUME PRODUCTION S 8 S 2 88 S 8 &
SEQUENTIAL CONTROLLERS Yeg+ 1
FORMAT CONVERSION

HARDWIRED ALGORITHMS
RANDOM LOGIC

CODE CONVERSION
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SIGNETICS 256-BIT BIPOLAR PROGRAMMABLE ROM (32 X 8 PROM) = 825823, 825123

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vee Power Supply Voltage +7 Vdc
Vin Input Voltage +55 Vdc
Von  High Level Output Voltage (82523) +5.5 Vdc
Vo Off-State Qutput Voltage (825123) +5.5 Vde
Ta Operating Temperature Range
(N82523/123) 0° to +75° °c
(582523/123) -55° to +125° °c
Tstg Storage Temperature Range -65° to +150° °c
$82523/5825123 -55°C <Tp <+125°C, 4.5V <V¢ <5.5V
ELECTRICAL CHARACTERISTICS N82S23/N82S123 0°C <Tp <+75°C, 4.75V <V <5.25V
1 $82S23/8825123 N82S23/N828123
PARAMETER TEST CONDITIONS UNIT
MIN | TYP | MAX| MIN | TYP [ MAX
VoL 0" Output Voltage loyT = 16mA 0.5 0.45 \Y
loLk Output Leakage Current CE="1",VouT = 5.5V 50 40 MA
(82523)
looFf) Hi-Z State Output Current CE="1", Vouyr = 5.5V 50 4 | uA
(825123) CE=""1",VouTt =0.5V -50 -40 MA
VoH ““1"" Output Voltage CE="0",lout =-2mA, | 2.4 24 \%
(825123) “1” STORED
Cin Input Capacitance Vee =5.0V, Viy = 2.0V 5 pF
Cout Output Capacitance Vee = 5.0V, VoyuT = 2.0V pF
Iy 0" Input Current Vin = 0.45V -150 -100 MA
i 1" Input Current Viny =5.5V 50 50 MA
ViL 0" Level Input Voltage 0.8 0.85 \Y
\m “1"" Level Input Voltage 20 2.0
lec Ve Supply Current 65 85 65 77 mA
Vic Input Clamp Voltage Iy =-18mA -0.8 | -1.2 -08 | -1.2 \"
los Output Short Circuit Current | Voyt =0V -20 -100| -20 -90 mA
(825123)
$82523/S825123 -55°C <Tp <+125°C, 4.5 <V <56.5V
SWITCHING CHARACTERISTICS N82S23/N825123 0°C <Tp <+75°C, 4.75 V¢ <5.25V
' L $82523/8825123 N82S23/N82s123
PARAMETER TEST CONDITIONS > UNIT
MIN | TYP? | MAX | MIN| TYP? | MAX
Propagation Delay
Taa Address to Output Cy = 30pF 35 65 35 50 ns
Tcp Chip Disable to Output Rq = 27082 25 40 25 35 ns
Tce Chip Enable to Output Rz = 6008 25 | 40 2% | 35 ns

NOTES:

1. Positive current is defined as into the terminal referenced.

2. Typical values are at Vo = 5.0V, Tp = +25°C.
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SIGNETICS 256-BIT BIPOLAR PROGRAMMABLE ROM (32 X 8 PROM) = 82523, 825123

PROGRAMMING SPECIFICATIONS (Testing of these limits may cause programming of device.) T = +25°C

LIMITS
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX

Power Supply Voltage

Veep! To Program Iccp = 250 * 50mA 9.5 10.0 10.5 v
(Transient or steady state)

VeeH Upper Verify Limit 5.3 5.6 5.7 \%
VeeL Lower Verify Limit 4.3 4.5 4.7 \
Vg3 Verify Threshold 0.9 1.0 1.1 \
lecp Programming Supply Current Veep = +10.0 £ 0.5V 200 250 300 mA
Input Voltage

ViH Logical 1" 24 55 Y
ViL Logical 0" 0 0.4 0.8 \Y%

Input Current

liH Logical ‘1" Vg = +6.5V 50 MA
I Logical “0” VL =+04V -500 MA
VOUT2 Output Programming Voltage loyT =65 t3mA 15.0 15.5 16.0 \
(Transient or steady state)
louT Output Programming Current VouT =+15.5 £ 0.5V 62 65 68 mA
TR Output Pulse Rise Time 10 50 us
tp CE Programming Pulse Width 1 2 ms
ty Verify Delay 50 s
ip Pulse Sequence Delay 10 s
TPRr Programming Time _ Vce = Veep 25 sec
Tps Programming Pause Ve =0V 5 sec
Ter* . 33 %
——— Programming Duty Cycle
TprtTps
PROGRAMMING PROCEDURE
1. Terminate all device outputs with a 10KS2 resistor to 7. To verify programming, after 50us delay, raise VcC
vee. to VccH = +5.6 * .2V, and apply a logic 0" level
2. Select the Address to be programmed, and raise V¢ to 'to the CE input. Th? programmed output should remain
Veep = +10 0.5V in the 1" state. Again, lower Vg to VgL = +4.5
+ .2V, and verify that the programmed output remains
3. After 10us delay, apply louT = 65 £ 3mA to the oquut in the “1" state.
to be programmed. Program one output at a time.
4. After 10us delay, pulse the CE input to logic “0" for 8. Raise Vcc to Voep = +10 * 0.5V and repeat steps 3
1102 ms. through 7 to program other bits at the same address.
5. After 10us delay, remove lguT from the programmed
output. 9. After 10us delay, repeat steps 2 through 8 to program
6. After 10us delay, return VcC to OV. all other address locations.
NOTES:
1. Bypass Vcg to GND with a 0.01uF capacitor to reduce voltage spikes.
2. Care should be taken to insure that +15.5 + 0.5V output voltage is maintained during the entire fusing cycle. The recommended supply is a con-
stant current source clamped at the specified voltage limit.
3. Vg is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes the reference voltage applied to a com-
parator circuit to verify a successful fusing attempt.
4. Continuous fusing for an unlimited time is also allowed, provided that a 33% duty cycle is maintained. This may be accomplished by following

each Program-Verify cycle with a Rest period (Vo = 0V) of 4ms.
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SIGNETICS 256-BIT BIPOLAR PROGRAMMABLE ROM (32 X 8 PROM) = 82523, 825123

AC TEST FIGURE AND WAVEFORM

Vee

READ CYCLE
T +3.0V
A ADDRESS}.SV
00— 4o
O—={ Aq B p—r Vee o
O—] Az B f—s
rm— +3.0v
B
O—={A3 2 Ry -
O0—+144 83—
puT
By p— ov
Bg f—s C, (INCLUDES SCOPE & v
P Ry JIG CAPACITANCE) OH
O—+|CE By f—> Bg ~ By §‘~ 7 E
) = = TaA - - Vo
GND
_J_ ALL INPUTS: t, = t¢ = 6 ns (10% to 90%)
Veec O
> L« TTTTTETETETTT |
<
T4 % 1
b3 < H
i
1
]
e —_— i
8BIT 1
Tof 32 2K g LINES -- !
1
1
DECODE 1
OUTPUT
BUFFER 1 OUTPUT
|
1
{ -
I
L’ ‘ !
]
1
'
L
_________ -
Agq
Qz
Qg
Q4
4K

>
SKi 1K

TYPICAL PROGRAMMING SEQUENCE

I:I;; % AFIRST ALasT

g

Tpg — (PROGRAM} 5.0 SEC MIN
—| ty | 25 SEC MAX Tpg — (PAUSE)

VeCP e = = pomrey | e e e eceececececcccc o b e ccc e m e anm— - ————— 0 meaamee
i V)
cCH
Vee |
— VeeL
ov

<—tD
—>‘ID|- VERIFY|* ~—{tple—

+15.5V -———1 -
90%

Bg

OUTPUT TR=10us By 1 By Bg By
VOLTAGE MIN
ov Jro%| I SO -
—-‘to‘« w{toq— ——tD}—— — tp

*PROGRAMMING VERIFICATION AT BOTH HIGH AND LOW Vo MARGINS IS OPTIONAL.
FOR CONVENIENCE, VERIFICATION CAN ALSO BE EXECUTES AT THE OPERATING V¢
LIMITS SPECIFIED IN THE DC CHARACTERISTICS.




SIGNETICS 256-BIT BIPOLAR PROGRAMMABLE ROM (32 X 8 PROM) = 82523, 825123

MANUAL PROGRAMMER

10K

2 0.334F

-/
]
()

74123

3___

2 0.334F

T
I

H

LITRONIX
oLz

T
19!

g%

LITRONIX
oLz

Vee
® IN914's
22 +—Dt—
22 E *® x
IN914's —D————
T one 236425
= = =
B CHIP ENABLE
(STARTI NaTasA
4
8V, W
—Lzaopr J-nm
I I No‘—l N.C. ®
= = —o0 0 Vee
1+—o [ LITRONIX
oL2
Vee 5 =
(L————— Ao ce l K
O —o
+——o0 o UTRONIX
Aq Bo I oLz
ay 8 T
agsazs $—O t
Ay 8258123 8, —O o LITRONIX
ToBE oL2
FRO. =
ay  ORAMMED 8y J} T .
+—o
6y L o i ° LTRoNx
8 = =
< l ®
anp 85 - O Vee
——0 o LITRONIX
= oLz
5, =

—F— 1«
_'-OE o I ;l:;ONIX
PROGRAM L _ _. [——
8x OPDT =
TIMING SEQUENCE
START ——— —— —— — —— — — o— o— — — o— t———
T Il: Bms »
T, o Tms
T3 - 3ms >
N Tms
Ta - >
Ts - 15ms——————
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Sinotics

64-BIT BIPOLAR SCRATCH PAD

MEMORY (16x4 RAM) 82525

DIGITAL 8000 SERIES TTL/MEMORY

DESCRIPTION

The 82S25 is a 64-bit, Schottky clamped TTL, Read-
Write Random Access Memory ideal for use in scratch pad
and high-speed buffer memory applications.

The 82S25 is a fully decoded memory array organized as
16 words of 4 bits each, with separate input and output
lines. It features PNP inputs, one chip enable line, and open
collector outputs for ease of memory expansion.

The outputs of the 82525 assume a logic “’1" state during
write. This allows both memory inputs and outputs to share
a common bus for minimizing interconnections, and more
effective utilization of common 1/0 circuitry.

The 82S25 is available in the commercial and military
temperature ranges. For the commercial temperature range
(0°C to +75°C) specify N82525, B or F. For the military
temperature range (~55°C to +125°C) specify S82S25,
F only.

FEATURES
® ORGANIZATION — 16 X 4

® ADDRESS ACCESS TIME:
§82825 — 60ns, MAXIMUM
N82S25 — 50ns, MAXIMUM

® WRITE CYCLE TIME:
§82825 — 50ns, MAXIMUM
N82S25 — 35ns, MAXIMUM

® POWER DISSIPATION — 6.25mW/BIT, TYPICAL

INPUT LOADING:
$82525 — (-150uA) MAXIMUM
N82S25 — (-100uA) MAXIMUM

OUTPUT BLANKING DURING WRITE
ON-CHIP ADDRESS DECODING
OPEN COLLECTOR OUTPUTS

16 PIN CERAMIC DIP

APPLICATIONS

SCRATCH PAD MEMORY
BUFFER MEMORY

PUSH DOWN STACKS
CONTROL STORE

FEBRUARY 1975

PIN CONFIGURATION

B, F PACKAGE*
_/
Ao E 16| Vee
EE E 15| Aq
we [ ) 2
1 [1] ] A3
D1 E 12| 1a
Io E 11| Dg
Dao E 10|13
GND Iz‘ 9| D3
*B — Plastic
F — Cerdip

TRUTH TABLE

MODE CE WE In Dn
Read 0 1 X Complement
of data stored
Write 0"’ 0 0 0 1
Write 1" 0 0 1 1
Disabled 1 X X 1
X = Don’t care.
BLOCK DIAGRAM
WORD ’_I I_
1
1 1
ADDRESS WORD
DECODING 2
s i i g
Aq -(-13)— } B T !
(14) h ! | I
Ay — | | |
“13) I 1 "
Az | | | |
1
e L] [ ]
WORD L
16 a T ]
CHIP ENABLE 1 T T
READ/WRITE
(3)
WE —}
BiT1 BIT2 8IT3 BIT4
(41 (5)I (6), (7)) (10)1 (S)i (IZiT HIJI
Vce =16} A D 12 Dz I3 b3 la Dg
GND = (8) T
{ )= Denotes Pin Numbers DATA IN AND OUT
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64-BIT BIPOLAR SCRATCH PAD MEMORY (16 X 4 RAM) = 825825

ABSOLUTE MAXIMUM RATINGS

PARAMETER! RATING UNIT
Vee Power Supply Voltage +7 Vdc
Vin  Input Voltage +55 Vdc
Von High Level Output Voltage +5.5 Vdc
Ta Operating Temperature Range
(N82S25) 0° to +75° °c
(S82525) -55° to +125° °c
Tsg Storage Temperature Range -65° to +150° °c
$82525 -55°C <Tp <+125°C, 4.5V <V¢ <5.5V
ELECTRICAL CHARACTERISTICS N82S25 0°C <Tp <+75°C, 4.75V <Vc <5.25V
$82525! 23 N82s25! 23
PARAMETER TEST CONDITIONS 3 3 UNIT
MIN | TYP® | MAX | MIN| TYP® | MAX
I8 0" Input Current VN = 0.45V -10 [-150 -10 {-100 MA
I 1" Input Current Vin = 5.5V 25 10 MA
ViL "0’ Level Input Voltage Vce = MIN .80 .85 \Y
ViH 1" Level Input Voltage Vee = MAX 2.0 2.0 \Y
Vic Input Clamp Voltage IiIn =—12mA, Vce = MIN -10 | -156 -1.0 | -15 \Y%
(Note 6)
VoL 0" Qutput Voltage louT = 16mA, 0.35 0.5 0.35 | 0.45 \
Vee = MIN (Notes 4, 5)
Cin Input Capacitance Vin = 2.0V, Vgc =5.0V pF
Cout Output Capacitance Vout = 2.0V, Ve =5.0V, pF
ﬁ = u1u
lce Power Supply Current (Note 5) 80 120 80 105 mA
loLk  Output Leakage Current CE="1",VgouT = 5.5V, <1 100 <1.0 | 100 A
Vee =MIN
NOTES:

PNOO AN

.28

All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open.
Positive current is defined as into the terminal referenced.

Positive logic definition: “/1"" = HIGH =~ +5.0V; “’0"' = LOW =~ GRD.
Output sink current is supplied through a resistor to Vcg.

All sense outputs in “0’ state.

Test each input one at a time.

To guarantee a WRITE into the slowest bit.
Typical values are at Vog = +5.0V and T = +25°C.




64-BIT BIPOLAR SCRATCH PAD MEMORY (16 X 4 RAM) = 82525

SWITCHING CHARACTERISTICS

$82525 -55°C <Tp <+125°C, 4.5V <V¢c <55V
N82S25 0°C <Tp <+75°C, 4.75V <V <5.25V

S$82S825 N82S25
PARAMETER TEST CONDITIONS 3 5 UNIT
MIN | TYP MAX | MIN | TYP MAX
Propagation Delays
Taa Address Access Time 35 60 35 50 ns
Tce Chip Enable Access Time 20 35 20 35 ns
Tep Chip Enable Output 20 35 20 35 ns
Disable Time
Twp Write Enable to Output 20 30 20 25 ns
Disable Time
Twr Write Recovery Time 35 60 35 50 ns
Write Set-up Times Rq = 27082
R = 60082
Twsa  Address to Write Enable Cp = 30pF 10 -8 0 -8 ns
Twsp DataIn to Write Enable 25 5 20 5 ns
Twsc CE to Write Enable 0 -5 0| -5 ns
Write Hold Times
TwHa Address to Write Enable 10 0 0 ns
Twhup Dataln to Write Enable 10 -3 -3 ns
TwhHe CE to Write Enable 5 0 0 ns
Twe Write Enable Puise Width 30 18 30 18 ns
{(Note 7)
AC TEST LOAD AND WAVEFORMS
LOADING CONDITION INPUT PULSES
Vee
1K
ALL INPUT PULSES
PULSE -—— 430V m— —— e e
GENERATOR v 90%
cCc
B0V 1kQ o 1 ? 0%
: Ap A1 Ay Ag ov
- h Sns 5ns
12
I3 — ] +5.0V +3.0V
i s Dy [O—* 10%
= —_— 90%
Dy fO— Rq OV o=
PULSE 5ns|
GENERATOR —
i WE D_:,: O— ICL Ry
= 5-4- 0 b -
PULSE - (includes jig and scope capacitance)
GENERATOR Q _
CE GND MEASUREMENTS: ALL CIRCUIT DELAYS ARE MEASURED AT THE +1.5V LEVEL OF INPUTS
- AND OUTPUT.
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64-BIT BIPOLAR SCRATCH PAD MEMORY (16 X 4 RAM) = 82525

SWITCHING PARAMETERS MEASUREMENT INFORMATION

Twr

Tce

Twsc

READ CYCLE

ADDRESS ACCESS TIME

ADDRESS

+3

ov

0" STORED

Von

1" STORED

VoL

fe—Tpan

CHIP ENABLE/DISABLE TIMES

CHIP ENABLE

3v

/‘(m
ov

P—

WRITE CYCLE

+3

ADDRESS

Twsp

TwHA

Twsc—
m 1.5V
Twsa
WRITE ENABLE \'QSV
e—Twp

MEMORY TIMING DEFINITIONS

Delay between end of WRITE ENABLE pulse and
when DATA OUTPUT becomes valid. (Assuming
ADDRESS still valid — not as shown.)

Delay between beginning of CHIP ENABLE low
(with ADDRESS valid) and when DATA OUTPUT
becomes valid.

Delay between when CHIP ENABLE becomes high
and DATA OUTPUT is in off state.

Delay between beginning of valid ADDRESS (with
CHIP ENABLE low) and when DATA OUTPUT
becomes valid.

Required delay between beginning of valid CHIP
ENABLE and beginning of WRITE ENABLE pulse.

TwHe

TwHA

Required delay between end of WRITE ENABLE
pulse and end of valid INPUT DATA.

Width of WRITE ENABLE pulse.

Required delay between beginning of valid ADD-
RESS and beginning of WRITE ENABLE pulse.

Required delay between beginning of valid DATA
INPUT and end of WRITE ENABLE pulse.

Delay between beginning of WRITE ENABLE pulse
and when DATA OUTPUT is in off state.

Required delay between end of WRITE ENABLE
pulse and end of CHIP ENABLE.

Required delay between end of WRITE ENABLE
pulse and end of valid ADDRESS.
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Sinotics

1024-BIT BIPOLAR
PROGRAMMABLE ROM (256X4 PROM)

DESCRIPTION

The 82S27 is a Bipolar 1024-Bit Read Only Memory,
organized as 256 words by 4 bits per word. It is Field-
Programmable, which means that custom patterns are
immediately available by following the fusing procedure
given in this data sheet. The standard 82527 is supplied
with all outputs at logical ““0"’. Outputs are programmed to
a logic ““1” level at any specified address by fusing a
Ni-Cr link matrix.

The 82527 is fully TTL compatible, and includes on-chip
decoding, two chip enable inputs, and open coilector
outputs for ease of memory expansion.

The 82S27 is available in the commercial temperature
range. For the commercial temperature range (0°C to +75°C)
specify N82S27, F.

FEATURES

ORGANIZATION — 256 X 4

ADDRESS ACCESS TIME — 40ns, MAXIMUM
POWER DISSIPATION — 0.6mW/BIT, TYPICAL
INPUT LOADING — 1.6mA, MAXIMUM

TWO CHIP ENABLE INPUTS

ON-CHIP ADDRESS DECODING

OPEN COLLECTOR OUTPUTS

NO SEPARATE “FUSING” PINS
UNPROGRAMMED OUTPUTS ARE “0” LEVEL
16-PIN CERAMIC DIP

APPLICATIONS

PROTOTYPING/VOLUME PRODUCTION
SEQUENTIAL CONTROLLERS
MICROPROGRAMMING

HARDWIRED ALGORITHMS

CONTROL STORE

RANDOM LOGIC

CODE CONVERSION

JULY 1975
DIGITAL 8000 SERIES TTL/MEMORY

82521

PIN CONFIGURATION
F PACKAGE*

Ag E ~ %] Vee
as [7] %] A7
%] ] &%
Ag [5] 2] 0,
Aq [E 1] 05
Az [7] LE_"—' O3

Ground [5] o] o,

*F = Cerdip

BLOCK DIAGRAM

NI-Cr FUSE ARRAY

GND = (8)
( }=DENOTES PIN NUMBERS

()] 1:8
MUX "‘I
A (5) A3 |
(6) A3 | HEHIH b«
Ag : P11 12)
1 T 1 o
7 R 1
A. 1 1:8
AZ 4 : ! ] Mux T
p o | aooRess| | |1a2pef 1 32X 32 T OUTPUT 0y
AaO——-+1 BUFFER CODER| | MATRIX Ll BUFFER
Japat N ! T10)
N I ! 1:8 03
60— \ 1 MUX -
A70—= 1 : T T L_..(g) [N
I
e '
- — (32) MUX
Aof -
Ap
o % aa] Joa
TE, CE,
Vec = (16)
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SIGNETICS 1024-BIT BIPOLAR PROGRAMMABLE ROM (256 X 4 PROM) = 82527

AC TEST FIGURE AND WAVEFORM

Vee
T +3.0v
ADDRESS 1.5V
Ao
ov
Aq Vee
g:] Az —_—
o—s]a orf—
3 ! Ry TEy , 15V
S NI e |
buT -
Oo—={As O3
~Tce
o—j Ap O — C_ (INCLUDES SCOPE & -
o— 4, Ry 11G CAPACITANCE)
— ~0
O—| CE, 01~04
O0—={TE, = = TAA {
GND
ALL INPUTS: t, = t; = 5 ns (10% to 90%)
CcE1
p— JE— p— = Y(IAEP;)‘ESS
r 1 |
| | \
| !
[ |
! | <
| |
L |
R
l

l—an

X ADDRESS.
1ol 5)

—O ouTPUT

!
|
| BUFFER
I

TYPICAL PROGRAMMING SEQUENCE

g
ADD% AFIRST ALasT
-

Tpg — (PROGRAM) |

2.5 SEC. MAX 5.0 SEC. MIN
Tpg — (PAUSE)

Vech— r1
Veep — ‘———r-l—‘,- ------------------- [ r-‘ ------------------ J—]_ ------
e L

v

cc .
4———’}VERIFY

ov .

—ltple—
ippe— D
+17.0v /——-—-l ’1-———1 |
| |

By - B B

ouTPUT T J N {oB / N
VOLTAGE R il ! [} : I

! | /
ov N | | IR ) | R, + _________ -

‘DL— ! — ‘D‘-—

*PROGRAMMING VERIFICATION AT BOTH HIGH AND LOW Voo MARGINS IS OPTIONAL.
FOR CONVENIENCE, VERIFICATION CAN ALSO BE EXECUTES AT THE OPERATING Vg
LIMITS SPECIFIED iN THE DC CHARACTERISTICS.
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SIGNETICS 1024-BIT BIPOLAR PROGRAMMABLE ROM (256 X 4 PROM) = 82527

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vee Power Supply Voltage +7 Vdc
ViN Input Voltage +5.5 Vdc
VoH High Level Output Voltage +5.5 Vdc
Ta Operating Temperature Range 0° to +75° °c
Tstg Storage Temperature Range -65° to +150° °C
ELECTRICAL CHARACTERISTICS 0°C <Tp <+75°C, 4.75V <V <5.25V
LIMITS
PARAMETER TEST CONDITIONS! P UNIT
MIN TYP MAX
VoL 0" Output Voltage lout = 32mA 0.45 0.50 \Y
lork  Output Leakage Current ‘CEq or CE ="1", VouT =5.5V 100 MA
liH “1" Input Current Vin = 2.4V 40 MA
Vin = 5.5V 1 mA
L 0" Input Current VN = 0.50V -1.6 mA
ViL Q0" Level Input Voltage .80 \%
V4 ‘1" Level Input Voltage 2.0 \%
lce Ve Supply Current 120 140 mA
Vic Input Clamp Voltage Iin =—12mA -1.0 -15 \Y
CiNn Input Capacitance Vin = 2.0V, Vge =5.0V 5 pF
Cout Output Capacitance Vout = 2.0V, Vee = 5.0V, 8 pF
CEq or CEq ="1"
SWITCHING CHARACTERISTICS 0°C <Tp <+75°C, 4.75V <V¢ <5.25V
LIMITS
PARAMETER TEST CONDITIONS > UNIT
MIN TYP MAX
Propagation Delay
Taa Address to Output CL = 30pF 30 40 ns
Tep  Chip Disable to Output R1=270Q2 15 20 ns
Tce  Chip Enable to Output R, = 60082 15 20 ns
NOTES:

1. Positive current is defined as into the terminal referenced.
2. Typical values are at Vg = 5.0V, Ta = +25°C.
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SIGNETICS 1024-BIT BIPOLAR PROGRAMMABLE ROM (256 X 4 PROM) = 82527

MANUAL PROGRAMMER

::s“ [ 10k
1 } 1
o O '
g 0334F
»-—E El 3 10k E ‘
o T o o
3.34F
(] B 5] o)
7 0 ] e
L 121
Vee

< 300

fu L
4744 100pF

ololc
(
ijLT_l~ :

> 43
S NOM
CHIP ENABLE =
4 .
¥
= 75451 L X
(START)
= w270
ARO.1F
- * _L _L n;ansA
3 1
V‘%tc I 2000F I 100F V. W
:: * = =
A
- NO. NG 1w
———| 1] g Vee E’—— —O ——OVee
—O o4 1 i [e] LJTZRONIX
DL:
O o— =
1k
pa gt e[ ! .
1215V —O o1 = ——0 [¢] LITRONIX
“s?wo"‘ o o—4 TO BE =
v PRO- =
(L—'_E Ao Grammep 91 E‘— é T
o s
—O o—4
sla o ——O o LITRONIX
[ : 2f 11 oLz
= —
1 _|7 Ay o3 ml—————- '___i___| Tk
[ ] LITRONIX
T ThbbRess 8 Jono Oal o —+0 o oL2
9 X SPDT 1 N}o(g;m\__ _

NOTE: ALL RESISTORS VALUES ARE TYPICAL AND IN OHMS.

TIMING SEQUENCE

| . [

T |

| 5ms 1

~Tp

T3 - I 2ms




SIGNETICS 1024-BIT BIPOLAR PROGRAMMABLE ROM (256 X 4 PROM) = 82527

PROGRAMMING SPECIFICATIONS (Testing of these limits may cause programming of device.) Tp = +25°C

LIMITS
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX

Power Supply Voltage
Vcep!  To Program lccp = 300 £ 50mA 5.0 5.25 \%

(Transient or steady

state)
VecH  Upper Verify Limit 5.0 5.25 5.5 \
VecL  Lower Verify Limit 45 4.75 5.0 \
A Verify Threshold 0.9 1.0 1.1 v
lcep Programming Supply Current Veep =+5.0£0.25V 250 300 350 mA
Input Voltage
Viu Logical "1 (Except CEq) 3.0 5.0 v
Vin Program Level (CE4 Only) 14.0 145 15.0 v
ViL Logical “0" 0 0.4 0.5 \Y,
Input Current
K Logical "1 Vg =+3.0V 100 MA
he Logical 0" Vi_=+0.5V -1.6 mA
N Program Level (CE4 Only) VN = +15.0V 15 mA
Vout*“ Output Programming Voltage louTr=115% 10mA 16.5 17.0 17.5 v

(Transient or steady

state)
lout Output Programming Current Voyt =+17.0 £ 0.5V 105 115 125 mA
TR’ Output Pulse Rise Time 0.2 0.5 s
tp Programming Pulse Width 1 2 ms
tp Pulse Sequence Delay 10 Ms
Ter Programming Time Vee = Veer 25 sec
Tps Programming Pause Vee = 0V 5 sec

Ter*

——— Programming Duty Cycle 33 %
TprtTes

PROGRAMMING PROCEDURE

The 82S27 is shipped with all bits at logical "“0” (low).

To write logical ‘1", proceed as follows:

SET-UP
a. Apply GND to pin 12.

b. Terminate all device outputs with a 10k§2 resistor

c. Set EE_2 to logic 0",

to Vce.

PROGRAM-VERIFY SEQUENCE

Step 3 After 10us delay, apply a voltage source of +17.0

+ 0.5V to the output to be programmed. The
source must have a current limit of 115mA. Pro-
gram one output at the time.

Step 4 After 10us delay, remove +17.0V supply from

programmed output.

Step b To verify programming, after 10us delay, return

‘CE1 to OV. Raise VcC to VCCH = +5.25 £.25V.
The programmed output should remain in the 1"
state. Again, lower V¢ to VoL = +4.75 £.25V,
and verify that the programmed output remains

Step 1 Raise Vgc to VecPp, and address the word to be : )
programmed by applying TTL “1 and ‘0" logic in the "1 state.
levels to the device address inputs. Step 6 Raise Vg to Vccp, and repeat steps 2 through 5
Step 2 After 10us delay, apply to 6E1 {pin 13) a voltage to program other bits at the same address.
source of 145 * 0.5V, with 15mA sourcing Step 7 Repeat steps 1 through 6 to program all other
current capability. address locations.
NOTES:

1. Bypass Vg to GND with a 0.01uF capacitor to reduce voltage spikes.

2. Careshould be taken to insure the 17 + 0.5V output voltage is maintained during the entire fusing cycle. The recommended supply is a constant
current source clamped at the specified voltage limit.

3. Vg is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes the reference voltage applied to a com-
parator circuit to verify a successful fusing attempt.

4. Continuous fusing for an unlimited time is also allowed, provided that a 33% duty cycle is maintained. This may be accomplished by following
each Program Verify cycle with a Rest period (Ve = 0V) of 4ms.

5. Measured with a 1k dummy load connected across the fusing source. 35



Sinptics

BIPOLAR FIELD-PROGRAMMABLE LOGIC ARRAY
(16X8X48 FPLA) 825101 (OPEN COLLECTOR)

825100 (TRI-STATE)

825100

OBJECTIVE SPECIFICATION

DESCRIPTION

The 82S100 (Tri-State Outputs) and the 82S101 (Open
Collector Outputs) are Bipolar Programmable Logic Arrays,
containing 48 Product terms (AND terms), and 8 output
functions. Each output function can be programmed either
true active-High (Fp), or true active-Low (Fp). The true
state of the output functions is controlled via an output
Sum (OR) Matrix by a logical combination of 16-input
variables, or their complements, up to 48 terms.

Both devices are field-programmable, which means that
custom patterns are immediately available by following the
fusing procedure outlined in this data sheet.

The 825100 and 82S101 are fully TTL compatible, and
include a chip-enable clocking input for output deskewing
and inhibit. They feature either Open Collector or Tri-State
outputs for ease of expansion of product terms and/or
input variables.

FEATURES

® FIELD PROGRAMMABLE (Ni-Cr LINK)

® INPUT VARIABLES — 16

OUTPUT FUNCTIONS -8

PRODUCT TERMS — 48

ADDRESS ACCESS TIME — 50ns, MAXIMUM
POWER DISSIPATION — 600mW, TYPICAL
INPUT LOADING — (-100uA), MAXIMUM

OUTPUT OPTION:
TRI-STATE OUTPUTS — 828100
OPEN COLLECTOR OUTPUTS — 828101

® OUTPUT DISABLE FUNCTION:
TRI-STATE — Hi-Z
OPEN COLLECTOR — Hi

® CERAMIC DIP

APPLICATIONS

LARGE READ ONLY MEMORY
RANDOM LOGIC

CODE CONVERSION
PERIPHERAL CONTROLLERS
LOOK-UP AND DECISION TABLES
MICROPROGRAMMING

ADDRESS MAPPING

CHARACTER GENERATORS
SEQUENTIAL CONTROLLERS

36

APRIL 1975

DIGITAL 8000 SERIES TTL/MEMORY

PIN CONFIGURATION

825101

| PACKAGE
Fe [1] ~ 28] Ve
17 [2] =] 's
16 3] @'9
'4@ _2_1||11
13 E 231112
12 E E]'w
1o [2] 5_1115
Fe [1] 2] Fo
GND@ 5] F3

TRUTH TABLE

LET:
Pn=TI5 (kmim*timlm) : k =0, 1, X (Don’t Care)
n =0,12,..... , 47
where:
Unprogrammed state D im =km=0
Programmed state im = km
Sr=f(Z§” Pp) ;or =p=0,1,2, 7
MODE | P, | CE | Fp Fho | sede(pp)
Disabled 1 1
(825101)
X 1 X
Disabled Hi-Z Hi-Z
(82S100)
1 0 YES
Read 0
X 1 NO




SIGNETICS BIPOLAR FIELD-PROGRAMMABLE LOGIC ARRAY = 82S§100, 825101

BLOCK DIAGRAM

48 PRODUCT TERMS

(
)

0 Vee

AAA—4

[ PRODUCT MATRIX
(POSITIVE “AND" GATES)

16
INPUTS

Elc o

o

1)

115 O———

{{

%,

~«———— PRODUCT TERMS

8 QUTPUT FUNCTIONS

b [0 978 [YS

L
:

b
E
=)
Pq Paz
v ((
cc O {§
; s
F — A {f 2
7/
(8)
$
SUM MATRIX _| Wy ()‘)
(POSITIVE "OR" GATES)
(s)
JF L S L
W I =
)

B Il 3
1

w\{_s

T
e

i8S}

FPLA TYPICAL LOGIC PATH

_—_— Pn
(48)

NOTE:

VIA FUSE (S).
Pn=lgTyTylg...ou... [
Sr=Pg+Py+Pyt ... ... Pn
Sr=PpePrePye........ Pn

Fp= (CE) + (Sr) = (CE) + (P + Py + Py +
Fp= (CE)+ (8n) = (CE) + (P o Py 0Py @

Pn) @ S = SHORT
Pn) @ S = OPEN

FOR EACH OF THE 8 OUTPUTS, EITHER THE FUNCTION Fp (ACTIVE HIGH) OR Fp (ACTIVE LOW)
IS AVAILABLE, BUT NOT BOTH. THE REQUIRED FUNCTION POLARITY IS USER PROGRAMMABLE
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SIGNETICS BIPOLAR FIELD-PROGRAMMABLE LOGIC ARRAY = 828100, 825101

ABSOLUTE MAXIMUM RATINGS

PARAMETER! RATING UNIT
Vce  Power Supply Voltage +7 Vdc
Vin  Input Voltage +5.5 Vdc
Von High Level Output Voltage (82S101) +5.6 Vdc
Vo  Off-State Output Voltage (82S100) +5.5 Vdc
Ta  Operating Temperature Range 0° to +75° °c
Tqg  Storage Temperature Range -65° to +150° °c

ELECTRICAL CHARACTERISTICS 0°C <Tp <75°C; 4.75V <V¢ <5.25V

LIMITS
PARAMETER TEST CONDITIONS > UNIT | NOTES
MIN | TYP MAX
ViH High-Level Input Voltage Vee = 5.25V 2 \Y 1
ViL Low-Level Input Voitage Vee = 4.75V 0.8 \ 1
Vic Input Clamp Voltage Vee =475V, Ijy =-18mA -0.8 -1.2 \Y 1,7
VoH High-Level Output Voltage (825100) | Vg =4.75V, lgy =-2mA 2.4 Y 1,5
VoL Low-Level Output Voltage Vee =4.75V, lgL = 9.6mA 0.35 0.45 \ 1,8
loLk Output Leakage Current
L (828101) VOUT =525V 1 40 IJ.A 6
: Vce =5.25V | Vout = 5.25V 1 40 | upA 6
lo(orF) Hi-Z State Output Current Vout = 0.45V -1 —40 LA 6
(825100}
i1 High-Level Input Current VN =5.5V <1 25 MA
TR Low-Level Input Current Vin = 0.45V -10 |-100 MA
los Short-Circuit Output Current Vee =5.25V, Vout =0V -20 -70 mA 3.7
(82S100)
lce Ve Supply Current Vee =5.25V 120 170 mA 4
(825100, 825101)
C Input Capacitance VN = 2.0V 5 pF
IN p . VCC = 5.0V IN
Co Output Capacitance Vout =2.0V 8 pF 6
NOTES:
1. All voltage values are with respect to network ground terminal.
2. All typical values are at Vg = 5V, Ta = 25°C.
3. Duration of short circuit should not exceed one second.
4. lcc is measured with the chip enable input grounded, all other inputs at 4.5V and the outputs open.
5. Measured with V| applied to CE and a logic “*1"’ stored.
6. Measured with V|4 applied to CE.
7. Test each output one at the time.
8. Measured with a programmed logic condition for which the output under test is at a “‘Q’’ logic level. Output sink current is supplied thru a re-

sistor to V.
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SIGNETICS BIPOLAR FIELD-PROGRAMMABLE LOGIC ARRAY = 825100, 825101

SWITCHING CHARACTERISTICS 0°C <Tp <+75°C, 4.75V <V¢ <5.25V

LIMITS
PARAMETER TEST CONDITIONS 2 UNIT
MIN TYP MAX
Propagation Delay
Tia Input to Output CL = 30pF 35 50 ns
Tco Chip Disable to Output Rq =270 15 20 ns
Tce  Chip Enable to Output Rz = 600 15 20 ns
AC TEST FIGURE AND WAVEFORM
READ CYCLE
IUO—’ INPUT}@
i
1 — +3.0v
: TFU 13 4*.5v 1.5V
: DuT : ov
1 _'.F7 L [<——Tce ‘4———Tcn——> N
oo menss : N
Fos] i = = CAPACITANCE) - Vou
J:‘ ALL INPUTS: t, = t¢ = 5ns (10% TO 90%)

NOTES:
1. Positive current is defined as into the terminal referenced.
2. Typical values are at Vo = 5.0V, and T p = +25°C.

OBJECTIVE PROGRAMMING PROCEDURE

The 82S100/101 are shipped in an unprogrammed state,
characterized by:

A. All internal Ni-Cr links are intact.

B. Each product term (P-term) contains both true and
complement values of every input variable 1, {P-terms
always logically “FALSE").

C. The Sum Matrix contains all 48 P-terms.

D. The polarity of each output is set to active HIGH
(Fp function).

E. All outputs are at a LOW logic level.

To program each of 8 Boolean logic functions of 16 true
or complement variables, including up to 48 P-terms,
follow the Program/Verify procedures for the Product
Matrix, Sum Matrix, and Output Polarity outlined below.

OUTPUT POLARITY
PROGRAM ACTIVE LOW (Fp Function)

Program output polarity before programming Product
Matrix and Sum Matrix. Program one output at the time.

1. Set GND (pin 14) to OV.
2. Do not apply power to the device (Vcg, pin 28, open).

3. Apply VoyUT = +18V to the appropriate output for 1ms,
and return to OV.

4. Repeat step 3 to program other outputs.

VERIFY OUTPUT POLARITY
1. Set GND (pin 14) to OV, and V¢ (pin 28) to +5V.

2. Enable the chip by setting CE (pin 19) to LOW logic
level.

3. Disable input variables by applying ViN = +10V to all
inputs g through 115.

4. Verify output polarity by sensing the logic state of
outputs FQ through F7. All outputs at a HIGH logic
level are programmed active HIGH (Fp function), while
all outputs at a LOW logic level are programmed active
LOW (Fp, function).

5. Remove VN =+10V from inputs | g through I15.

PRODUCT MATRIX
PROGRAM INPUT VARIABLE

Program one input at the time and one P-term at the
time. All input variable links of unused P-terms are not
required to be fused. However, unused input variables must
be programmed as Don’t Care for all programmed P-terms.

1. Set GND (pin 14) to OV, and V¢ (pin 28) to +5V.

2. Disable the chip by setting CE {pin 19) to HIGH logic
level.

3. Disable input variables by applying V|N = +10V to all
inputs Ig through | 5.

4. Address the P-term to be programmed (No. O through
47) by applying the corresponding binary code to
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SIGNETICS BIPOLAR FIELD-PROGRAMMABLE LOGIC ARRAY = 825100, 825101

ba.

5b.

5¢.

6a.

6b.

6c¢.

8.
9.

10.

outputs Fg through Fg5 with Fg as LSB. Use standard
TTL logic levels.

If the P-term contains neither Ig nor Ig (input is a
Don’t Care), fuse both g and Ig links by executing both
steps bb and b5c, before continuing with step 7.

If the P-term contains Ig, set to fuse the Tg link by
lowering the input voltage to Ig from VN =+10V to a
HIGH logic level. Execute step 6.

If the P-term contains Ig, set to fuse the Ig link by
lowering the input voltage to Ig from VN =+10V to a
LOW logic level. Execute step 6.

After 10us delay, raise FE (pin 1) from OV to +17V.
The source must have a current limit of 250mA, and
rise time of 10 to 50us.

After 10us delay, pulse the CE input to +10V for a
period of 1ms.

After 10us delay, return FE input to OV.

Return input g to a disable state by applying VN =
+10V.

Repeat steps b through 7 for all other input variables.
Repeat steps 4 through 8 for all other P-terms.

Remove V|N =+10V from all input variables.

VERIFY INPUT VARIABLE

1.
2.
3.

Set GND (pin 14) to OV, and V¢ (pin 28) to +5V.
Enable F7 output by setting CE to +10V.

Disable input variables by applying V|N = +10V to
inputs |g through 115.

Address the P-term to be verified (No. O through
47) by applying the corresponding binary code to
outputs Fg through F5.

Interrogate input variable |g as follows:
A. Lower the input voltage to Ig from V| =+10Vto
aHIGH logic level, and sense the state of output F7.

B. Lower the input voltage to Ig from a HIGH to a
LOW logic level, and sense the logic state of
output F7.

The state of Ig contained in the P-term is determined in
accordance with the following truth table:

Input Variable State
lo F7 Contained In P-Term
0 1 |_0
1 0
0 0 Io
1 1
0 1 Dont Care
1 1
0 0 (1g), (Ig)

1 0

Note that two tests are required to uniquely determine the
state of the input variable contained in the P-term.

40

6. Return input |Ig to a disable state by applying V|N
=+10V.

7. Repeat steps 5 and 6 for all other input variables.

8. Repeat steps 4 through 7 for all other P-terms.

9. Remove V|N = +10V from all input variables.

SUM MATRIX

PROGRAM PRODUCT TERM

Program one output at the time for one P-term at the
time. All Pp links of unused P-terms in the Sum Matrix
are not required to be fused.

1.
2,

4a,

4b.

ba.

5b.

be.

Set GND (pin 14) to OV, and V¢ (pin 28) to +8.6V.

Disable the chip by setting CE (pin 19) to a HIGH
logic level.

Address the P-term to be programmed (No. O through
47) by applying the corresponding binary code to input
variables Ig through |5, with 1g as LSB. Use standard
TTL levels.

If the P-term is contained in output function Fg
(Fg=1o0r Fg=0), go to step 6.

If the P-term is not contained in output function
Fo (Fp = 0 or Fg = 1), set to fuse the Pp link by
applying VouT = +10V to output Fq.

After 10us delay, raise FE (pin 1) from OV to +17V.

After 10us delay, pulse the CE input to +10V for a
period of 1ms.

After 10us delay, return FE input to OV.

Repeat steps 4 and 5 for all other output functions.
Repeat steps 3 through 6 for all other P-terms.

Remove +8.5V from V(.

VERIFY PRODUCT TERM

Set GND (pin 14) to OV, and V¢ (pin 28) to +8.5V.

Enable the chip by setting CE (pin 19) to a LOW logic
level.

Address the P-term to be verified (No. O through 47)
by applying the corresponding binary code to input
variables Ig through |5, with Ig as the LSB. Use stand-
ard TTL levels.

To determine the status of the Pp link in the Sum
Matrix for each output function Fp or F;, sense the
state of outputs Fg through F7. The status of the link
is given by the following truth table:

Output

Active HIGH Active LOW
(Fp) (Fp)

P-term Link

0 1 FUSED

1 0 PRESENT

5,
6.

Repeat steps 3 and 4 for all other P-terms.
Remove +8.5V from V¢c.



Sinotics

2048-BIT BIPOLAR ROM (256x8 PROM)
4096-BIT BIPOLAR ROM (512x8 PROM)

DIGITAL 8000 SERIES TTL/MEMORY

DESCRIPTION

The 825114 and 82S115 are Schottky-clamped Read
Only Memories, incorporating on-chip data output registers.
They are Field-Programmable, which means that custom
patterns are immediately available by following the fusing
procedure given in this data sheet. The standard 825114
and 82S115 are supplied with all outputs at logical “0".
Qutputs are programmed to a logic “’1” level at any
specified address by fusing a Ni-Cr link matrix.

The 82S114 and 82S115 are fully TTL compatible,
and include on-chip decoding and two chip enable inputs
for ease of memory expansion, They feature Tri-State
outputs for optimization of word expansion in bussed
organizations. A D-type latch is used to enable the Tri-State
output drivers. In the TRANSPARENT READ mode, stored
data is addressed by applying a binary code to the address
inputs while holding STROBE high. In this mode the bit
drivers will be controlled solely by CE1 and CE2 lines. In
the LATCHED READ mode, after the desired address is
applied and both CE1 and CE2 are enabled, data will enter
the output latches following the positive transition of
STROBE, and the data out lines will be locked into their
last valid state following the negative transition of STROBE.
The latches will remain set and the outputs enabled until
the chip is disabled and STROBE is brought high.

Both 82S114 and 82S115 devices are available in the
commercial temperature range. For the commercial tem-
perature range, (0°C to +75°C) specify N82S114/115, |.

FEATURES

® ORGANIZATION:
828114 — 256 X 8
8258115 -512X 8

ADDRESS ACCESS TIME — 60ns, MAXIMUM
POWER DISSIPATION — 165uW/BIT, TYPICAL
INPUT LOADING — (-100uA), MAXIMUM
ON-CHIP ADDRESS DECODING

ON-CHIP STORAGE LATCHES

TRI-STATE OUTPUTS

FAST PROGRAMMING — 5 SEC., MAXIMUM
PIN COMPATIBLE TO N8204/N8205 ROMs

APPLICATIONS

MICROPROGRAMMING
HARDWIRE ALGORITHMS
CHARACTER GENERATION
CONTROL STORE
SEQUENTIAL CONTROLLERS

PIN CONFIGURATION

825114
825115

A3
Ag
NC
Asg
Ag
Az
04
02
O3
O4
FEp
GND

A3
Ag
As
As

Ag
04
O2
O3
O4
FE,
GND

*| — Ceramic

| PACKAGE*
828114
N
B =
= g
o o
o =
o o
o D
o m
o 0
@ o
m o
828115
-/
B =
8 =
o m
o =
o o
o o
o o
o o
o o
o o

Vee
A2

Ao
&,
CE,
Strobe
Og

Oy

O6

Os

FEq

Vee
Az
Aq
Ao
CE4
CE,
Strobe
Og
07
O¢
Os

FEq

BLOCK DIAGRAM

BUFFER/
DECODER,|

512 X 8 OR 256 X 8 MATRIX

18
STROBE O‘ )

!

I 8-BIT OUTPUT LATCH

T

& 020 b
CE g:l )
2¥ 09

!

EREER

LATCH

8 TRI-STATE DRIVERS

FEq=(13), FEx = (1)

Vec=(24),GND = (12}, ( )=

lm 1(8) l(s) k101(14)l(15)l(1s)l(17)

0y 0, O3 04 Og Og 07 Og

Denotes Pin Number

OUTPUT LINES




SIGNETICS 2048-BIT PROM, 4096-BIT PROM = 825114, 825115

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Power Supply Voltage +7 Vdc
Vin  Input Voltage +5.6 Vdc
Vo  Off-State Output Voltage +5.5 Vdc
Ta  Operating Temperature Range 0° to +75° °c
Tsy Storage Temperature Range -65° to +150° °c
ELECTRICAL CHARACTERISTICS 0°C <Tp <+75°C, 4.75V <V <5.25
LimITS!
PARAMETER TEST CONDITIONS 2 UNIT
MIN TYP MAX
he **0" Input Current Vin = 0.45V -100 MA
I “1" Input Current Vin = 5.5V 25 UA
ViL 0" Level Input Voltage .85 \Y
ViH 1" Level Input Voltage 2.0 \
Vic  Input Clamp Voltage Iin =-18 mA -0.8 -1.2 Y
VoL 0" Output Voltage lout = 9.6 MA 0.5 Y
Von  “1” Output Voltage CE; ="0",CEp ="1", 2.7 33 Y
louT =-2 mA, “1" STORED
loiorF) HI-Z State Output Current CEy =""1" orCE2 = 0, Vout = 5.5V 40 MA
CE; =“1" or CE3 = 0, VouT = 0.5V -40 YA
Cin Input Capacitance Vee =5.0V, Viy = 2.0V pF
Cout Output Capacitance Vee = 5.0V, VoyuT = 2.0V 8 pF
CE;="1"0rCEp =0
lcc Ve Supply Current 135 185 mA
los Output Short Circuit Current VouT =0V (Note 3) -20 -70 mA
SWITCHING CHARACTERISTICS 0°C <Tp <+75°C, 4.75V <V(¢ <5.25V
LIMITS
PARAMETER TEST CONDITIONS UNIT
MIN TYP? | MAX
Taa  Address Access Time LATCHED or TRANSPARENT READ 35 60 ns
Tce  Chip Enable Access Time Ry = 2708, R, = 600§, C, = 30pF 20 40 ns
Tep  Chip Disable Time (Note 4) 20 40 ns
TapH Address Hold Time . 0 -10 ns
TcpH  Chip Enable Hold Time 10 0 ns
Tsw Strobe Pulse Width LATCHED READ ONLY 30 20 ns
TsL Strobe Latch Time Ry = 27082, Ry = 600§, C, = 30pF 60 35 ns
TpL  Strobe Delatch Time (Note 5) 30 ns
Tcps Chip Enable Set-up Time 40 ns

NOTES:

1. Positive current is defined as into the terminal referenced.

2. Typical values are at Voc = +56.0V and Tp = +25°C.

3. No more than one output should be grounded at the same time and strobe should be disabled. Strobe is in ‘1’ state.

4. If the strobe is high, the device functions in a manner identical to conventional bipolar ROMs. The timing diagram shows valid data will appear
T A nanoseconds after the address has changed and Tcg nanoseconds after the output circuit is enabled. T¢p is the time required to disable the
output and switch it to an ‘off’’ or high impedance state after it has been enabled.

6. In Latched Read Mode data from any selected address will be held on the output when strobe is lowered. Only when strobe is raised will new

location data be transferred and chip enable conditions be stored. The new data will appear on the outputs if the chip enable conditions enable
the outputs.
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SIGNETICS 2048-BIT PROM, 4096-BIT PROM = 825114, 825115

MEMORY TIMING
TRANSPARENT READ?® LATCHED READS
(Output Latches Not Used) (Output Latches Used)
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- o e = - —— +3.0v (;—51

Ao Aq §Q.5v
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1 +3.0V CE2
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CE.

2 Tee—
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AC TEST LOAD AND WAVEFORMS
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Vee
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|
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SIGNETICS 2048-BIT PROM, 4096-BIT PROM = 825114, 825115

RECOMMENDED PROGRAMMING
PROCEDURE

The 82S114/115 are shipped with all bits at logical 0"
(low). To write logical ‘1", proceed as follows:

SET-UP

a. Apply GND to pin 12.

b. Terminate all device outputs with a 10KS2 resistor to
vVge.

c. Set CE 1 to logic ““0", and CE2 to logic 1" (TTL levels).

d. Set Strobe to logic 1" level,

PROGRAM-VERIFY SEQUENCE

Step 1 Raise Vgg to VP, and address the word to be
programmed by applying TTL “1”" and “0" logic
levels to the device address inputs.

Step 2 After 10us delay, apply to FE1 {pin 13) a voltage

source of +5.0 £ 0.5V, with 10 mA sourcing
current capability.

TYPICAL PROGRAMMING SEQUENCE

Step 3

Step 4

Step 5

Step 6

Step 7

Step 8

After 10us delay, apply a voltage source of +17.0
+ 1.0V to the output to be programmed. The
source must have a current limit of 200 mA. Pro-
gram one output at the time.

After 10us delay, raise FE2 (pin 11) from OV to
+5.0 = 0.5V for a period of 1ms, and then return
to OV. Pulse source must have a 10 mA sourcing
current capability.

After 10us delay, remove +17.0V supply from
programmed output.

To verify programming, after 10us delay, return
FE1 to OV. Raise Vg to VocH = +5.6 £ .2V,
The programmed output should remain in the /1"
state. Again, lower Vo to VogoL = +4.5 .2V,
and verify that the programmed output remains
in the *'1"’ state.

Raise V¢ to VP, and repeat steps 2 through 6
to program other bits at the same address.

Repeat steps 1 through 7 to program all other
address locations.

+5.0V
FEp

*PROGRAMMING VERIFICATION AT BOTH

o-oo______________ e
ADD % AFIRST % ALast
g I I
Tpg — (PROGRAM) | ] 10.0 SEC MAX 7.0 SEC MIN
Veen r=1 ' Tpg — (PAUSE)
Veep — [rmm——————— e ————— ] : r .‘ ________________________
v ——VeeL | g .
¢c 4—»‘ VERIFY* ‘
ov —
of—
1
+5.0V [mem———- - ———-
N -
ov ] e e T N R e e el
‘Dk_ tp —>tple—
—sftple— tp __.{t e
+17.0V == —— r==-=9 -==1 |
20% 1 ! 1
By- 1 B
ouTPUT 8y ;N PR l BN
VOLTAGE TR 1 ! ] : .
10% ] ! /
ov .Jl o L e 4 L |—d L o + __________
i | o
1

HIGH AND LOW V,

c MARGINS IS OPTIONAL.
FOR CONVENIENCE, VERIFICATION CAN ALSO BE EXECUTES AT THE OPERATING V¢
LIMITS SPECIFIED IN THE DC CHARACTERISTICS.
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SIGNETICS 2048-BIT PROM, 4096-BIT PROM = 825114, 825115

PROGRAMMING SPECIFICATIONS (Testing of these limits may cause programming of device.) Tp = +25°C

LIMITS
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX

Power Supply Voltage

Veep! To Program lccp = 200 = 256 mA 475 5.0 5.25 Vv
(Transient or steady state)

VceH Upper Verify Limit 5.3 5.5 5.7 \
VeeL Lower Verify Limit 4.3 4.5 4.7 Y
Vg3 Verify Threshold 0.9 1.0 1.1 \Y;
lcep Programming Supply Current Vcep = 5.0 £.25V 175 200 225 mA

Input Voltage
ViL Low Level Input Voltage 0.4 0.8 \
ViH High Leve! Input Voltage 2.4 5.5 \%

Input Current (FE1 & FE2 Only)
he Low Level Input Current VL =+0.45V -100 MA
HH High Level Input Current V|q =+5.5V 10 mA

Input Current (Except FE1 & FE2)
I Low Level Input Current VL = +0.45V -100 MA
lin High Level Input Current Viy = +5.5V 25 UA
Vout? Output Programming Voltage louT =200 =20 mA 16.0 17.0 18.0 \Y

(Transient or steady state)
lout Output Programming Current Vour =+17 £ 1V 180 200 220 mA
TR Output Pulse Rise Time 10 50 us
tp FE5 Programming Pulse Width 1 1.5 ms
tp Pulse Sequence Delay \ 10 Us
Tepr Programming Time Vee = Veep 10 sec
Tps Programming Pause Vee =0V 7 sec
Toa?
PR .
————  Programming Duty Cycle 60 %
TprtTps
NOTES:

1.
2.

3.

4.

Bypass Vg to GND with a 0.01 uF capacitor to reduce voltage spikes.
Care should be taken to insure the 17 + 1V output voltage is maintained during the entire fusing cycle. The recommended supply is a constant

current source clamped at the specified voltage limit.

Vg is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes the reference voltage applied to a com-

parator circuit to verify a successful fusing attempt.

Continuous fusing for an unlimited time is also allowed, provided that a 60% duty cycle is maintained. This may be accomplished by following
each Program-Verify cycle with a Rest period (V¢ = 0V) of 3 mS.
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SIGNETICS 2048-BIT PROM, 4096-BIT PROM = 825114, 825115

828114/115 MANUAL PROGRAMMER
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Siqnotics

256-BIT BIPOLAR RAM (256x1 RAM)
(825116 TRI-STATE) (825117 OPEN COLLECTOR) 8281 ]B

DIGITAL 8000 SERIES TTL/MEMORY

DESCRIPTION

The 825116 and 82S117 are Schottky clamped TTL,
read/write memory arrays organized as 256 words of one
bit each. They feature either open collector or tri-state
output options for optimization of word expansion in
bussed organizations. Memory expansion is further enhanced
by full on-chip address decoding, 3 chip enable inputs and
PNP input transistors which reduce input loading to 25uA
fora* 1" level, and — T00uA for a “’Q"’ level.

During WRITE operation, the logical state of the output
of both devices follows the complement of the data input
being written. This feature allows faster execution of
WRITE-READ cycles, enhancing the performance of systems
utilizing indirect addressing modes, and/or requiring imme-
diate verification following a WRITE cycle.

Both devices have fast read access and write cycle times, and
thus are ideally suited in high-speed memory applications
such as ““Cache”, buffers, scratch pads, writable control
stores, etc.

Both 825116 and 82S117 devices are available in the
commercial temperature range. For the commercial tem-
~perature range, (0°C to +75°C) specify N825116/117, B or F.

FEATURES

ORGANIZATION — 256 X 1

ADDRESS ACCESS TIME — 40ns, MAXIMUM
WRITE CYCLE TIME — 25ns, MAXIMUM
POWER DISSIPATION — 1.5mW/BIT TYPICAL
INPUT LOADING — (-100uA) MAXIMUM

OUTPUT FOLLOWS COMPLEMENT OF DATA INPUT
DURING WRITE

ON-CHIP ADDRESS DECODING

® OUTPUT OPTION:
TRI-STATE — 828116
OPEN COLLECTOR — 825117

® 16 PIN CERAMIC DIP

APPLICATIONS

BUFFER MEMORY
WRITABLE CONTROL STORE
MEMORY MAPPING

PUSH DOWN STACK
SCRATCH PAD

FEBRUARY 1975 8281 ] 7

(]

PIN CONFIGURATION

B, F PACKAGE*

Aqln v 6|Vee

AOE 15| Ap

ceq 3] ;Z'A3

CEy [ : 3] DN

&35 12| WE

BOE 1| Ay

IVE 0] Ag

GND| 8 9| Asg
*B — Plastic
C — Cerdip

TRUTH TABLE

DouT

MODE | CE*| WE | Din

825116 | 828117
READ 0 | 1| x | STORED | STORED

DATA | DATA
WRITE “0" 0| o 1 1
WRITE *“1” 0| 1 0 0
DISABLED X | X | Highz 1

*1Q'* = All CE inputs low; ““1’ = one or more CE inputs high.

X = Don’t care.

pi | DATA
Di |BUFFER] (13
e 16
1
1
o] aon. A :
A; ] hess w | 16X 16 RW j—oO WE
PUpE] BUFFER SECODER] | MATRIX (12)
(18) H 53
H [E gl
0 O ce2
Ce3
U 16 (5)
ouTPUT 56
SENSE AMPLIFIERS BUFFER -E-O [+1e]
4Oy
A5 O—+{ ADD-

RESS
Ag 0—’“0, BUFFER
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SIGNETICS 256-BIT BIPOLAR RAM (256 X 1 RAM) = 825116, 825117

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vee Power Supply Voltage +7 Vdc
Vin  Input Voltage +5.5 Vdc
Vout High Level Output Voltage (825117) +5.56 Vdc
Vo  Off-State Output Voltage (82S116) +5.5 Vdc
Tan  Operating Temperature Range 0° to +75° °c
Tstg Storage Temperature Range -65° to +150° °c

ELECTRICAL CHARACTERISTICS 0°C <Tp <75°C, 4.75V <V <5.25V

LIMITS
PARAMETER TEST CONDITIONS 3 UNIT NOTES
MIN | TYP?| MAX
ViH High-Level Input Voltage Vce = 5.25V 2.0 \%
ViL Low-Level Input Voltage Vce = 4.75V 0.85 \Y 1
Vic Input Clamp Voltage Vee =475V, i1y =-12mA -1.0 | -15 \Y 1.8
VoH High-Level Qutput Voltage Vee =4.75V, Igy =-3.2 mA 2.6 \% 1,6
(82S116)
VoL Low-Level Output Voltage Vee =4.75V, lg = 16 mA 0.35 | 045 \ 1,7
loLk  Output Leakage Current Vourt = 5.5V 1 40 MA 5
(825117)
lo(orp) HI-Z State Output Current VouT = 5.5V 1 40 MA 5
(82S116) Vourt = 0.45V -1 -40 MA 5
Ly High-Level Input Current Vee =5.25V, V )y =5.5V 1 25 MA 8
hL Low-Level Input Current Vce = 5.25V, VN = 0.45V -10 | -100 MA 8
los Short-Circuit Output Current Vee = 56.25V, Vg =0V -20 -70 mA 3
(825116)
lec Ve Supply Current Vce = 5.25V 80 115 mA 4
(82s116)
Ve Supply Current Vce = 5.25V 80 115 mA 4
(825117) ’
C Input Capacitance ViN = 2.0V pF
IN p p . IN Voc = 5.0V
Cout Output Capacitance VouT = 2.0V pF
NOTES:

PNOOHWUN
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All vdltage values are with respect to network ground terminal.
All typical values are at Vo = 5V, Tp = +25°C.

Duration of the short-circuit should not exceed one second.
Icc is measured with the write enable and memory enable inputs grounded, all other inputs at 4.5V, and the output open.
Measured with V| applied to m, m and (-:E—3

Measured with a logic *’0" stored and V|| applied to CEq, CE5 and CEg.

Measured with a logic ““1’ stored. Qutput sink current is supplied through a resistor to Vgc.
Test each input one at the time.




SIGNETICS 256-BIT BIPOLAR RAM (256 X 1 RAM) = 825116, 825117

SWITCHING CHARACTERISTICS 0°C <Tp <+75°C, 4.75V <V¢ <5.25V

LIMITS
PARAMETER TEST CONDITIONS ] UNIT NOTE
MIN | TYP MAX
Propagation Delays
Taa Address Access Time 30 40 ns
Tce Chip Enable Access Time Ry = 2709 15 25 ns
Tco  Chip Enable Output Disable Time R, = 60082 15 25 ns
Twp  Write Enable to Output Disable Time C = 30pF 30 40 ns
Write Set-up Times
Twsa  Address to Write Enable 0 -5 ns
Twsp DataIn to Write Enable 25 15 ns
Twsc CE to Write Enable 0 -5 ns
Write Hold Times
TwHa Address to Write Enable -5 ns
TwHp DataIn to Write Enable -5 ns
TwHc CE to Write Enable -5 ns
Twe Write Enable Pulse Width 25 15 ns 2
AC TEST LOAD
LOADING CONDITION INPUT PULSES
Vee
%IK r
PULSE \. ——
GENERATOR Vee ALL INPUT PULSES
o " 5190 —_— I o 3Vmmm e o aon
L ___“:o Ay A2 A3 Ve
\ —]As ov il
1% vee 5ns, s,
g K
= f 10%
Do
GENERATOR _°\c o Ut 20%
i Ry c 5oy
{CAPACITANCE INCLUDING
- O SCOPE AND JIG)
PULSE =3
GENERATOR _;-\ T as =
GND |

MEASUREMENTS: ALL CIRCUIT DELAYS ARE MEASURED AT THE +1.5V LEVEL OF INPUTS

AND OUTPUT.

NOTES:

1.

Typical values are at Vo = 6.0V, and Tp = +25°C.

2. Minimum required to guarantee a WRITE into the slowest bit.
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SIGNETICS 256-BIT BIPOLAR RAM (256 X 1 RAM) = 828116,

828117

SWITCHING PARAMETERS MEASUREMENT INFORMATION

READ CYCLE

ADDRESS ACCESS TIME

+3

ADDRESS

ov
(" STORED

VoH

Do 1.5v
1" STOR
0 VoL
le— Tan
CHIP ENABLE/DISABLE TIMES
3v
1.5V 1.5V

CHIF ENABLE

ov

Tce F‘ Teo
e e e - VoH
Do
15v 15V
VoL
WRITE CYCLE

ADDRESS
Din
CHIP ENABLE 1.5V 1.6V

ov

Twsa Twp Twuc——-‘

WRITE ENABLE
B

MEMORY TIMING DEFINITIONS

Tce Delay between beginning of CHIP ENABLE low Twe

(with ADDRESS valid) and when DATA OUTPUT T
. WSA

becomes valid.

Teb Delay between when CHIP ENABLE becomes high Twsb
and DATA OUTPUT is in off state. S

Taa Delay between beginning of valid ADDRESS (with Two
CHIP ENABLE low) and when DATA OUTPUT
becomes valid.

Twsc Required delay between beginning of valid CHIP TwHC
ENABLE and beginning of WRITE ENABLE pulse.

Twhp Required delay between end of WRITE ENABLE TwHA

pulse and end of valid INPUT DATA.

Width of WRITE ENABLE pulse.

Required delay between beginning of valid ADD-
RESS and beginning of WRITE ENABLE puilse.

Required delay between beginning of valid DATA
INPUT and end of WRITE ENABLE pulse.

Delay between beginning of WRITE ENABLE pulse
and when DATA OUTPUT reflects complement of

DATA INPUT.

Required delay between end of WRITE ENABLE
pulse and end of CHIP ENABLE.

Required delay between end of WRITE ENABLE
pulse and end of valid ADDRESS.
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SiNotics

1024-BIT BIPOLAR
PROGRAMMABLE ROM (256x4 PROM)

DESCRIPTION

The 825126 (Open Collector Outputs) and the 825129
(Tri-State Outputs) are Bipolar 1024-Bit Read Only Mem-
ories, organized as 256 words by 4 bits per word. They
are Field-Programmable, which means that custom patterns
are immediately available by following the fusing procedure
given in this data sheet. The standard 825126 and 825129
devices are supplied with all outputs at logical ‘0. Outputs
are programmed to a logic ‘1" level at any specified
address by fusing a Ni-Cr link matrix.

The 825126 and 82S129 are fully TTL compatible, and
include on-chip decoding and two chip enable inputs for
ease of memory expansion. They feature either Open
Collector or Tri-State outputs for optimization of word
expansion in bussed organizations.

Both 825126 and 82S129 devices are available in the
commercial and military temperature ranges. For the
commercial temperature range (0°C to +75°C) specify
N82S126/129, B or F. For the military temperature range
(-55°C to +125°C) specify $825126/129, F only.

FEATURES
® ORGANIZATION — 256 X 4

® ADDRESS ACCESS TIME:
$828126/129 — 70ns, MAXIMUM
N82S126/129 — 50ns, MAXIMUM

® POWER DISSIPATION — 0.5mW/BIT TYPICAL

® INPUT LOADING:
$828126/129 — (-150uA) MAXIMUM
N82S126/129 — (-100uA) MAXIMUM

® TWO CHIP ENABLE INPUTS
® ON-CHIP ADDRESS DECODING

® OUTPUT OPTION:
OPEN COLLECTOR — 825126
TRI-STATE — 828129

® NO SEPARATE “FUSING” PINS
® UNPROGRAMMED OUTPUTS ARE “0” LEVEL
® 16-PIN CERAMIC DIP

APPLICATIONS

PROTOTYPING/VOLUME PRODUCTION
SEQUENTIAL CONTROLLERS
MICROPROGRAMMING

HARDWIRED ALGORITHMS

CONTROL STORE

RANDOM LOGIC

CODE CONVERSION

FEBRUARY 1975
DIGITAL 8000 SERIES TTL/MEMORY

PIN CONFIGURATION

825126
825129

B, F PACKAGE*

%1
as[7]
Aa[3]
A 2]
Ao 5]
mi[E
r2[1]

Ground| 8

—/

16|Vee
o2
ol
1] o,

[10] 0

9|04

*B — Plastic
F — Cerdip

BLOCK DIAGRAM

‘NI-Cr FUSE ARRAY

ADDRESS
40y | BUFFER

L S

gt:

1:32 DE.
CODER

32 x 32
MATRIX

z
= 2z
X

) 1:8

ouTPUT
BUFFER

= 1(10)
N

[*19)

(13@14)

&, CE,

™ Ti2)
4o,

0
"% o,

04
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SIGNETICS 1024-BIT BIPOLAR PROGRAMMABLE ROM (256 X 4 PROM) = 825126, 825129

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Power Supply Voltage +7 Vdc
ViN Input Voltage +5.56 Vdc
Vou High Level Output Voltage (825126) +5.5 Vdc
Vo Off-State Output Voltage (825129) +5.5 Vdc
Ta Operating Temperature Range
(N825126/129) 0° to +75° °c
(S825126/129) -55° to +125° °c
Tag  Storage Temperature Range -65° to +150° °c
$825126/S82S129 -55°C <Tp <+125°C, 4.5V V¢ <5.5V
ELECTRICAL CHARACTERISTICS N825126/N82S129 0°C <Tp <+75°C, 4.75V <V <5.25V
i 1 $828126/129 N828126/129
PARAMETER TEST CONDITIONS > UNIT
MIN | TYP?| MAX | MIN | TYPZ | MAX
VoL 0" Output Voltage louT = 16mA 0.5 05 \Y
loLk Output Leakage Current CEq or CE, =17, 60 40 MA
(825126) VouTt =5.5V
looFg) Hi-Z State Output Current CE; or CEp ="1", 60 40 | pA
(82S129) VouT = 5.5V
CEq orCEjp = ", -60 -40 HA
VOUT = 0.5V
VoH “1"" Qutput Voltage CEq =CEy = "0", 2.4 2.4 Y%
(825129) louT =-2.0mA,
1" STORED
Cin Input Capacitance Vin = 2.0V, Vge = 5.0V pF
Cour Output Capacitance Vout = 2.0V, V¢ = 5.0V pF
I 0" Input Current Vin = 0.45V -150 -100 MA
I “1" Input Current Vin = 5.5V 50 40 MA
ViL “0" Level Input Voltage .80 85 Y
ViH “1"" Level Input Voltage 20 2.0
lce Ve Supply Current 105 | 125 105 120 mA
Vic Input Clamp Voltage lin =-18mA -08 1} -1.2 -08 | -1.2 Y
los Output Short Circuit Current | VoyT =0V -15 -85 | -20 -70 mA
(825129)
$825126/129  -55°C <Tp <+125°C, 4.5V <V¢ <5.5V
SWITCHING CHARACTERISTICS N82S126/129 0°C <Tp <+75°C, 4.75V <V¢c <5.25V
$825126/129 N82S126/129
PARAMETER TEST CONDITIONS > > UNIT
MIN | TYP MAX MIN | TYP MAX
Propagation Delay
Taa Address to Output CL = 30pF 35 70 35 50 ns
Tep Chip Disable to Output Ry = 27082 15 35 15 20 ns
Tce Chip Enable to Output R = 6002 15 | 35 15 | 20 ns

NOTES:

1. Positive current is defined as into the terminal referenced.
2. Typical values are at Vo = 5.0V, T = +25°C.
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SIGNETICS 1024-BIT BIPOLAR PROGRAMMABLE ROM (256 X 4 PROM) = 825126, 825129

PROGRAMMING SPECIFICATIONS (Testing of these limits may cause programming of device.) Ta = +25°C

PARAMETER TEST CONDITIONS LIMITS UNIT
MIN TYP MAX
Power Supply Voltage
Veep! To Program Iccp = 350 £ 50mA 8.5 8.75 9.0 \Y
(Transient or steady state)
VceH Upper Verify Limit 5.3 55 5.7 A
Veeo Lower Verify Limit 4.3 45 4.7 \Y
Vg3 Verify Threshold 0.9 1.0 1.1 v
lcep Programming Supply Current Veep = 18.75 = .26V 300 350 400 mA
Input Voltage
Viu Logical “1” 2.4 5.5 \
ViL Logical “0” 0.4 0.8 \
Input Current
LK Logical 1" Vg = +5.5V 50 MA
hL Logical “Q”’ VL =+0.4V ~500 MA
VOUT2 Output Programming Voltage louT = 200 £ 20mA 16.0 17.0 18.0 \Y
(Transient or steady state)

louT Output Programming Current Vout =+17 £ 1V 180 200 220 mA
TR Output Pulse Rise Time 10 50 s
tp CE Programming Pulse Width 1 2 ms
tp Pulse Sequence Delay 10 s
TPR Programming Time Vee = Veep 25 sec
Tps Programming Pause Vee =0V 5 sec

TpR 33 %

Programming Duty Cycle

Ter+Tps

PROGRAMMING PROCEDURE

1. Terminate all device outputs with a 10K£2 resistor to
Vce.

2. Select the Address to be programmed, and raise V¢ to
Veep = 8.75 £.25V.

3. After 10us delay, apply VouT = +17 £ 1V to the out-
put to be programmed. Program one output at the time.

4, After 10us delay, pulse both CE inputs to logic “0"
for 1to 2 ms.

5. After 10us delay, remove +17V from the programmed
output.

NOTES:

1. Bypass Vg to GND with a 0.01uF capacitor to reduce voltage spikes.

2,
current source clamped at the specified voltage limit.

3.
parator circuit to verify a successful fusing attempt.

4.

. To verify programming, after 10us delay, lower V¢ to

VceH = 45.56 £ .2V, and apply a logic “0"' level to both
CE inputs. The programmed output should remain’in
the “1'" state. Again, lower V¢ to VgL =+4.5 .2V,
and verify that the programmed output remains in the
‘1" state.

. Raise Vgc to Vgep = 8.75 £ .25V, and repeat steps

3 through 6 to program other bits at the same address.

8. After 10us delay, repeat steps 2 through 7 to program

all other address locations.

Care should be taken to insure the 17 * 1V output voltage is maintained during the entire fusing cycle. The recommended supply is a constant

Vg is the sensing threshold of the PROM output voltage for a programmed bit. It normally constitutes the reference voltage applied to a com-

Continuous fusing for an unlimited time is also allowed, provided that a 33% duty cycle is maintained. This may be accomplished by following

each Program-Verify cycle with a Rest period (Vg = 0V) of 4ms.
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SIGNETICS 1024-BIT BIPOLAR PROGRAMMABLE ROM (256 X 4 PROM) = 825126, 825129

AC TEST FIGURE AND WAVEFORM

ALL INPUTS: t, = t; = 5 ns (10% to 90%)

||l»—

Vee
T +3.0V

o— Ag ADDRESS} 15V
O—+ A1 Vee ov
- :2 o +3.0V
: Az 0; : " CEi 2 15V
O—=]As ot g —— Y T =" -
O—1"s Oqf— C_ (INCLUDES SCOPE & femrry =T L vou
o—|a,; Ry JIG CAPACITANCE) \ /—
o—|c, :]: 01~04 \13 1.5V
O—={ CE, = = [e—Taa — — VoL

GND

TYPICAL FUSING PATH

—AAA

Vec O—

JJ—AAA
I—wWA-

VREF

L L 4
Y-SELECT

AA
V-

Rg ~ 1000

i

b———Q OUTPUT

L QUTPUT BUFFER
DISABLE

AR “

X-SELECT

]

TYPICAL PROGRAMMING SEQUENCE

g
I_]

*PROGRAMMING VERIFICATION AT BOTH HIGH AND LOW V,
LIMITS SPECIFIED IN THE DC CHARACTERISTICS.

e [ ————
ADD % AFiRST ALasT
wea oo oo -
TpR — (PROGRAM) 5.0 SEC MIN
258eC | [max Tps — (PAUSE)
VegP em = ey et e e e m e m e m m e e - —— - ———— = ———— - LR I
VeeH —
ccH
Vee v
—Veer
ov le—tp (VERIFY)*
© ol el
+17.0V -—~~ - -
90%
B
oUTPUT TR=104s Bn-1 By Bo By
VOLTAGE MIN
ov 0% T - -
——le t—— ——tD —7 tp idv

c MARGINS IS OPTIONAL.
FOR CONVENIENCE, VERIFICATION CAN ALSO BE EXECUTES AT THE OPERATING Vo
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SIGNETICS 1024-BIT BIPOLAR PROGRAMMABLE ROM (256 X 4 PROM) = 825126, 825129

MANUAL PROGRAMMER

o
5K 10K 20k
-/ N Y 3
1 Al l———E 16 ri— 16
] B 0] : G A
0.334F L = 0.334F
—C] B o G e | [ w B |
p:
S
] L5 [ Pl
4 1 1 4
= E 3 13
33uF
—
: : ol —— — f—— —=
uf 0.474F
| J1%1
161 L it :i‘ 3 p—n +— s 5  p—n
74121
; : —— o ;
74123 L 74123
Vee
Vee 25~ 30v
K 1K 3«
LM309-3
BOTTOM
VIEW ]
250
2N3642's < Nom
CHIP ENABLE
(START)
IN270
= 0.1uF
T _L _L INa745A
= IzoOpF Im,m 6V, W
V% = =
S
Lo i o—
2 2500 N NO. J} NC. 1K
< Ag VCCE—— —0 —OVee
—O £ o— o} i o LITRONIX
bL2
—EA5 Ar[ 15 =
+—O l o—¢ =
o~ efi—— ! "
825126
1215V —O o—9 OR 0 ] LITRONIX
4]ay 825129 CEE——_L oL2
1300:F T0 BE L =
50V r—o o—s PRO- = =
[:5 Aq GRAMMED 0‘:|‘2 (L «
—O 04
6]a o, 11 -0 o LITRONIX
1 2 DL2
+—o o—t =
I, o T -m -
o o ] LITRON
_______ 1X
ADDRESS & Oaf @ ° o | oL2
7x SPDT Pioeuzgm AN
= = x DPDT

TIMING SEQUENCE

o | R — R

2 [«

|

—_ |
T, Tms
>
T3 ||< 3ms A,!
Tms
T4 - »-

Ts <———1.5ms——:|
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SiNOTCS PRORANMABL RO (524 RO ggg}g?

APRIL 1975
DIGITAL 8000 SERIES TTL/MEMORY

DESCRIPTION PIN CONFIGURATION
The 825130 (Open Collector Outputs) and the 825131
(Tri-State Outputs) are Bipolar 2048-Bit Read Only Mem-
ories, organized as 512 words by 4 bits per word. They F PACKAGE*
are Field-Programmable, which means that custom patterns
are immediately available by following the fusing procedure
given in this data sheet. The standard 825130 and 825131 LTJ N\ —
are supplied with all outputs at logical “/0”. Outputs are Ae Vee
programmed .to a.logic “1." level at any specified address AsE E] Ay
by fusing a Ni-Cr link matrix.
The 825130 and 82S131 are fully TTL compatible, and A4E E] Ag
include on-chip decoding and one chip enable input for .
: ) Az (4] 13| CE
ease of memory expansion. They feature either Open
CoIIect-or or Tri-State ou'tputs for optimization of wora AOE 7] 04
expansion in bussed organizations.
Both 825130 and 82S131 devices are available in the A1E 1] 05
commercial and military temperature ranges. For the
commercial temperature range (0°C to +75°C) specify Az[7] 0] O3
N825130/131, F. For the military temperature range
(-55°C to +125°C) specify $S825130/131, F. Grouna ¢ °|Ca
FEATURES *F — Cerdip
® ORGANIZATION — 512X 4
® ADDRESS ACCESS TIME:
$825130/131 — 70ns, MAXIMUM
N82S130/131 — 50ns, MAXIMUM
® POWER DISSIPATION — 0.3mW/BIT TYPICAL
/ BLOCK DIAGRAM
® INPUT LOADING:
$825130/131 — (-150uA) MAXIMUM
N82S130/131 — (-100uA) MAXIMUM
® ONE CHIP ENABLE INPUT
® ON-CHIP ADDRESS DECODING
® OUTPUT OPTIONS: N
82S130 — OPEN COLLECTOR ® Ao B mox
Ag O] = [ L‘
825131 — TRI-STATE A10%‘%> SN | - IR
a0 | 1 R 1:8 | !
® NO SEPARATE “FUSING” PINS NN R N N A 1o
T e M I Bt R SR L . H urren 2
@ UFFER E BUFFER [
® UNPROGRAMMED OUTPUTS ARE “0” LEVEL o] ! Pl s 1%,
S ol | i
® 16-PIN CERAMIC DIP o] . I I 1%,
[ 0 RSN e 4
APPLICATIONS LzAT_ 1
2l = (13)
PROTOTYPING/VOLUME PRODUCTION s 5-51
SEQUENTIAL CONTROLLERS
MICROPROGRAMMING
HARDWIRED ALGORITHMS
CONTROL STORE
RANDOM LOGIC
CODE CONVERSION
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SIGNETICS 2048-BIT BIPOLAR PROGRAMMABLE ROM (512 X 4 PROM) = 828130, 825131

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vee Power Supply Voltage +7 Vdc
VIN Input Voltage +5.6 Vdc
Vou High Level Output Voltage (825130) +5.5 Vdc
Vo Off-State Output Voltage (825131) +5.5 Vdc
Ta Operating Temperature Range
(N825130/131) 0° to +75° °c
(S825130/131) -55° to +125° °c
Tstg Storage Temperature Range -65° to +150° °c
$825130/131 -55°C <Tp <+125°C, 4.5V <Vee b5V
ELECTRICAL CHARACTERISTICS N82S130/131 0°C <Tp <+75°C, 4.75V <V <5.25V
$825130/131 N82S130/131
PARAMETER TEST CONDITIONS! > > UNIT
MIN | TYP“| MAX| MIN [ TYP* | MAX
VoL “0” Output Voltage louT = 16mA 05 0.45 \Y
loLk Output Leakage Current CE="1", VouyTt = 5.5V 60 40 MA
(825130)
loorFF) Hi-Z State Output Current CE ="1",Voyt = 0.5V -60 -40 A
(825131) CE="1", VoyT = 5.5V 60 40 MA
VoH High Level Output Voltage CE ="0", louTr =-2.4mA,| 2.4 2.4 \%
(825131) “1"" STORED
Cin Input Capacitance Vin = 2.0V, Ve = 5.0V pF
Cout Output Capacitance Vourt = 2.0V, V¢ = 5.0V 8 pF
b “0" Input Current Vin = 0.45V -150 -100 MA
i “1"" Input Current Vin = 5.5V 50 40 MA
ViL 0" Level Input Voltage .80 .85 \Y
\m “1” Level Input Voltage 2.0 2.0
lce Ve Supply Current 120 | 140 120 140 mA
Vic Input Clamp Voltage In =-18mA -08 | -1.2 -08 | -1.2 Y,
los Output Short Circuit Current | Vgyt =0V -15 -85| -20 -70 mA
(825131)
$825130/131 -55°C <Tp <+125°C, 4.5 <V¢¢ <b5.5V
SWITCHING CHARACTERISTICS N825130/131 0°C <Tp <+75°C, 4.75 <V¢ <5.25V
1 $82S5130/131 N82S130/131
PARAMETER TEST CONDITIONS 2 2 UNIT
MIN | TYP MAX MIN | TYP MAX
Propagation Delay
Taa Address to Output C_ = 30pF 40 70 40 50 ns
Tcp Chip Disable to Output Rt = 27082 20 30 20 30 ns
Tce Chip Enable to Output R2 = 60082 20 30 20 30 ns

NOTES:

1. Positive current is defined as into the terminal referenced.

2. Typical values are at Vg = 5.0V, Tp = +25°C.
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SIGNETICS 2048-BIT BIPOLAR PROGRAMMABLE ROM (512 X 4 PROM) = 828130, 825131

AC TEST FIGURE AND WAVEFORM

Vee

RN

(>R (INCLUDES SCOPE &

Rz:[ JIG CAPACITANCE)

AEEERNENN!

ADDRESS ><.5V

READ CYCLE

+3.0v

o

+3.0v

01~04

Tee
———————————————————————————— 7— Von
1.5V 7 1.5V

ALL INPUTS: t, = t¢ = 5 ns (10% to 90%!}

—— VoL

TYPICAL FUSING PATH

Vec O—

——O OUTPUT

AA,
A

OUTPUT BUFFER
| _OUTPUTBURFER

- D|S_A—BLE
1 Y
b3

*PROGRAMMING VERIFICATION AT BOTH HIGH AND LOW Ve
FOR CONVENIENCE, VERIFICATION CAN ALSO BE EXECUTEE AT THE OPERATING Ve
LIMITS SPECIFIED IN THE DC CHARACTERISTICS.

MARGINS 1S OPTIONAL.

1 % {
AEEER °s
TYPICAL PROGRAMMING SEQUENCE
R . ———-
ADD /// AFIRST ALasT
i Ton — PROGRAM] Soseomw |
Veep - m e e ____>ssec| |MAX ] Tps - PAUSE)]
Vee Veen — v
ov ' ‘.' le—tp [ (VERIFYV)*
tple— ——tple—
+17.0V -——- 1 bty -
V(())B'ITPUT f % TR=10us BN-q By By { By
AGE
ov —7/1'0% L - |
e O B




SIGNETICS 2048-BIT BIPOLAR PROGRAMMABLE ROM (512 X 4 PROM) = 825130, 825131

PROGRAMMING SPECIFICATIONS (Testing of these limits may cause programming of device.) Ta = +25°C'

PARAMETER TEST CONDITIONS LIMITS UNIT
MIN TYP MAX
Power Supply Voltage
Veep!  To Program lccp = 350 = 50mA 8.5 8.75 9.0 %
{Transient or steady state)
VeeH Upper Verify Limit 5.3 5.5 5.7 \
Veeo Lower Verify Limit 4.3 45 4.7 \Y
Vg3 Verify Threshold 0.9 1.0 1.1 \%
lccp Programming Supply Current Vcep = +8.75 £.25V 300 350 400 mA
Input Voltage
ViH Logical “1” 24 5.5 \
ViL Logical "“0” 0.4 0.8 \
Input Current
lin Logical 1" Vip =+5.5V 50 MA
hL Logical “0” Vi =+0.4V -500 MA
VouT? Output Programming Voltage louT = 200 £ 20mA 16.0 17.0 18.0 \
(Transient or steady state)

louT Output Programming Current Vour =+17 £ 1V 180 200 220 mA
TR OQutput Pulse Rise Time 10 50 s
tp CE Programming Pulse Width 1 2 ms
tp Pulse Sequence Delay 10 Ms
TeRs Programming Time Vee = Veep 25 sec
Tps Programming Pause Vee =0V 5 sec

Ter? 33 %
———  Programming Duty Cycle
Ter*Tps

PROGRAMMING PROCEDURE

1.

Terminate all device outputs with a 10KS2 resistor to
Vce.-

. Select the Address to be programmed, and raise VG to

Veep = 8.75 .25V,

. After 10us delay, apply VouT = +17 * 1V to the output

to be programmed. Program one output at the time.

. After 10us delay, pulse the CE input to logic ‘0"

for 1 to 2 ms.

. After 10us delay, remove +17V from the programmed

output.

NOTES:

1.
2.

3.

Bypass Vo to GND with a 0.01uF capacitor to reduce voltage spikes.

. To verify programming, after 10us delay, lower Vg to

VcceH = 5.5 £ .2V, and apply a logic /0" level to the
CE input. The programmed output should remain in
the 1" state. Again, lower Vg to VoL = +4.56 £.2V,
and verify that the programmed output remains in the
1" state.

. Raise Vgc to Veep = 8.756 £.25V, and repeat steps 3

through 6 to program other bits at the same address.

8. After 10us delay, repeat steps 2 through 7 to program

all other address locations.

Care should be taken to insure the 17 £ 1V output voltage is maintained during the entire fusing cycle. The recommended supply is a constant

current source clamped at the specified voltage limit.

Vg is the sensing threshold of the PROM output voltage for a programmed bit. It normaily constitutes the reference voltage applied to a com-

parator circuit to verify a successful fusing attempt.

Continuous fusing for an unlimited time is also allowed, provided that a 33% duty cycle is maintained. This may be accomplished by following

each Program-Verify cycle with a Rest period (Ve = 0V) of 4ms.

On the first programming attempt (from cold start) a maximum limit of 5 sec. is allowed. In most cases, depending on the truth table, this will

decrease total programming time.
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SIGNETICS 2048-BIT BIPOLAR PROGRAMMABLE ROM (512 X 4 PROM) = 828130, 825131

N82S130/131 MANUAL PROGRAMMER
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sinnotics

2048-BIT BIPOLAR ROM (256x8 ROM)
4096-BIT BIPOLAR ROM (512x8 ROM)

DIGITAL 8000 SERIES TTL/MEMORY

DESCRIPTION

The 825214 and 82S215 are Schottky-clamped Read
Only Memories, incorporating on-chip data output registers.

The 825214 and 82S215 are fully TTL compatible,
and include on-chip decoding and two chip enable inputs
for ease of memory expansion. They feature Tri-State
outputs for optimization of word expansion in bussed
organizal ons. A D-type latch is used to enable the Tri-State
outputd ivers. In the TRANSPARENT READ mode, stored
data is addressed by applying a binary code to the address
inputs while holding STROBE high. In this mode the bit
drivers will be controlled solely by CET and CE2 lines.

In the LATCHED READ mode, outputs are held in their
previous state (1, 0, or high Z) as long as STROBE is low,
regardless of the state of address or chip enable. A positive
STROBE transition causes data from the applied address
to reach the outputs if the chip is enabled, and causes out-
puts to go to the high Z state if the chip is disabled.

A negative STROBE transition causes outputs to be locked
into their last Read Data condition if the chip was enabled,
or causes outputs to be locked into the high Z condition if
the chip was disabled.

Both 825214 and 82S215 devices are available in the
commercial and military temperature ranges. For the
commercial temperature range (0°C to +75°C) specify
N82S214/215 I. For the r;wilitary temperature range (-55°C
to +125°C) specify $825214/215 1.

FEATURES

® ORGANIZATION:
825214 — 256 X 8
828215 -512X 8
® ADDRESS ACCESS TIME:
$825214/215 — 90ns, MAXIMUM
N82S214/215 — 60ns, MAXIMUM
® POWER DISSIPATION — 165uW/BIT, TYPICAL
® INPUT LOADING:
$82S5214/215 — (-150uA) MAXIMUM
N825214/215 — (-100uA) MAXIMUM
® ON-CHIP STORAGE LATCHES
TRI-STATE OUTPUTS
FULLY COMPATIBLE WITH 828114 AND 82S115
SIGNETICS PROMS

APPLICATIONS

MICROPROGRAMMING
HARDWIRE ALGORITHMS
CHARACTER GENERATION
CONTROL STORE
SEQUENTIAL CONTROLLERS

PIN CONFIGURATION
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SIGNETICS 2048-BIT ROM, 4096-BIT ROM = 825214, 825215

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vcc  Power Supply Voltage +7 Vdc
Vin  Input Voltage +5.5 Vdc
Ta Operating Temperature Range
(N825214/215) 0° to +75° °c
(5825214/215) -55° to +125° °c
Tsg  Storage Temperature Range -65° to +150° °c

ELECTRICAL CHARACTERISTICS N825214/216 -55°C <Tp <+1256°C, 4.5V <V¢¢ <5.5
$825214/215 0°C <Tp <+75°C, 4.75V <V <5.25

N825214/215 $825214/215
PARAMETER TEST CONDITIONS UNIT
MIN [ TYP? | MAX | MIN | TYP? | MAX

IR 0" Input Current VN = 0.45V -100 -150 | MA
Iy 1" Input Current Vin = 5.5V 25 50 | MA
ViL 0" Level Input Voltage .85 8|V
Vin 1" Level Input Voltage 2.0 2.0 \%
Vic Input Clamp Voltage hin =-18mA -08 | -1.2 -08 | -12}| V
VoL 0" Output Voltage louT = 9.6mA 0.5 0.5 Vv
Vou 1" Qutput Voltage (ﬁ1 ="0", CEp ="1", 27 3.3 24 3.3 \

lout =-2mA, 1" STORED
lo(orF) HI-Z State Output Current | CEq = 1" or CE3 = 0, 40 100 | wA

Vour =55V

CEq1="1"0rCEy =0, -40 -100 | MA

VOUT =0.5V
Cin Input Capacitance Vee =5.0V, Viy = 2.0V pF
Cout Output Capacitance Vee =5.0V, Vour = 2.0V 8 pF

CE1="1"0rCE2=0
lcc Ve Supply Current 130 175 130 185 [ mA
los Output Short Circuit Current | Voyt = 0V (Note 3) -20 | -70 | -15 -85 | mA

o - o
SWITCHING CHARACTERISTICS N82S214/215 —?5 CxTp <+l25 C, 4.5V <V <5.5V
$825214/215 0°C <Tp <+75°C, 4.75V <Vc <5.25V
N82S214/215 $828214/215
PARAMETER TEST CONDITIONS Py UNIT
MIN | TYP? | MAX | MIN | TYP? | MAX
Taa Address Access Time LATCHED or TRANSPARENT READ 35 60 36| 90 ns
Tce  Chip Enable Access Time Rq = 47082, Ry = 1k§2, C| = 30pF 20 40 20 | 50 ns
(Note 4)

Tcp Chip Disable Time 20 40 20| 50 ns
TapH Address Hold Time 0}-10 5| -10 ns
Tcon Chip Enable Hold Time 10 0 10 0 ns
Tsw Strobe Pulse Width LATCHED READ ONLY 30 20 40 20 ns
TsL  Strobe Latch Time R4 = 47082, Ry = 1k§2, C_ = 30pF 60 | 35 90| 35 ns
TpL Strobe Delatch Time {Note 5) 30 3 | ns
Tcps Chip Enable Set-up Time 40 50 ns

NOTES:

1. Positive current is defined as into the terminal referenced.

2.
3.
4.

Typical values are at Vog = +5.0V and Tp = +25°C.
No more than one output should be grounded at the same time and strobe should be disabied. Strobe is in ‘1’ state.
1f the strobe is high, the device functions in a manner idential to conventional bipolar ROMs. The timing diagram shows valid data will appear
TA nanoseconds after the address has changed and Tgg nanoseconds after the output circuit is enabled. Tcp is the time required to disable

the output and switch it to an “off"” or high impedance state after it has been enabled.

6. In Latched Read Mode data from any selected address will be held on the output when strobe is lowered. Only when strobe is raised will new
location data be transferred and chip enable conditions be stored. The new data will appear on the outputs if the chip enable conditions enable

the outputs.
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SIGNETICS 2048-BIT ROM, 4096-BIT ROM = 825214, 825215

MEMORY TIMING
TRANSPARENT READ’ LATCHED READ®
(Output Latches Not Used) (Output Latches Used)
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SiNoLics

1024 -BIT BIPOLAR READ ONLY MEMORY
(256x4 ROM)

DESCRIPTION

The 825226 (Open Collector Outputs) and the 825229
(Tri-State Outputs) are Bipolar 1024-Bit Read Only Mem-
ories, organized as 256 words by 4 bits per word. They are
fully TTL compatible, and include on-chip decoding and
two chip enable inputs for ease of memory expansion.
They feature either Open Collector or Tri-State outputs
for optimization of word expansion in bussed organizations.

Both the 82S226 and 82S229 are also fully compatible
with the 82S5126/129, Signetics’ 1024-Bit Programmable
Read Only Memories.

Both 825226 and 82S229 devices are available in the
commercial and military temperature ranges. For the
commercial temperature range (0°C to +75°C) specify
N82S226/229, B or F. For the military temperature range
(-55°C to +125°C) specify $825226/229, F only.

FEATURES
® ORGANIZATION — 256 X 4

® ADDRESS ACCESS TIME:
$828226/229 — 70ns, MAXIMUM
N82S226/229 — 50ns, MAXIMUM

® POWER DISSIPATION — 0.5mW/BIT, TYPICAL

® INPUT LOADING:
$825226/229 — (-150uA) MAXIMUM
N82S226/229 — (-100uA) MAXIMUM

® TWO CHIP ENABLE INPUTS
® ON-CHIP ADDRESS DECODING

® OUTPUT OPTIONS:
828226 — OPEN COLLECTOR
828229 — TRI-STATE

® 16-PIN CERAMIC PACKAGE

® FULLY COMPATIBLE WITH 825126/129, SIGNETICS’
256 X 4 PROM

APPLICATIONS

VOLUME PRODUCTION
SEQUENTIAL CONTROLLERS
MICROPROGRAMMING
HARDWIRED ALGORITHMS
CONTROL STORE

RANDOM LOGIC

CODE CONVERSION

ORDERING INFORMATION

Customer may specify patterns for the 1024-Bit Read
Only Memory by completing the truth table/order blank
in Signetics’ Digital/Linear/MOS data book.
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PIN CONFIGURATION
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SIGNETICS 1024-BIT BIPOLAR READ ONLY MEMORY (256 X 4 ROM) = 825226, 825229

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce  Power Supply Voltage +7 Vdc
Vin  Input Voltage +5.5 Vdc
Von  High Level Output Voitage (825226) +5.5 Vdc
Vo Off-State Output Voltage (825229) +5.5 Vdc
Ta Operating Temperature Range
(N825226/229) 0° to +75° °c
(S825226/229) -55° to +125° °c
Tqg  Storage Temperature Range -65° to +150° °c
$825226/229 -55°C <Tp <<+125°C, 4.5V <V <5.5
ELECTRICAL CHARACTERISTICS N825S226/229 0°C <Tp <+75°C, 4.75V <V¢ <5.25
. $825226/229 N82S5226/229
PARAMETER TEST CONDITIONS > > UNIT
MIN {TYP®| MAX | MIN | TYP“| MAX
ViL Low Level Input Voltage .80 .85 \Y
ViH High Level Input Voltage 2.0 2.0 \%
Vic Input Clamp Voltage Iin =-18mA -08 | -1.2 -08 | -1.2 \%
VoL Low Level Output Voltage louT = 16mMA 0.5 0.5 \Y
Vou  High Level Output Voltage CE; =CEy ="0", 2.4 2.4 v
(825229) louT = —2mA,
“1” STORED
loLk  Output Leakage Current CEq or CEp =""1", 60 40 MA
(825226) VouT = 5.5V
lo(orF) Hi-Z State Output Current CE; or CE5 ="1", 60 40 MA
(825229) VouTt = 5.5V
CEq orCEo =17, -60 -40 MA
VouT = 0.5V
he Low Level Input Current Vin = 0.45V ~-150 -100 MA
lin High Level Input Current Vin = 5.5V 50 40 MA
los Output Short Circuit Current Vout = 0V -15 -85 | -20 -70 mA
(825229)
lce Ve Supply Current 105 125 105 120 mA
Cin Input Capacitance Vee = 5.0V, 5 5 pF
VIN = 2.0V
Cout Output Capacitance Vee =5.0V, 8 8 pF
VouT = 2.0V
$825226/229 -55°C <Tp <+125°C, 4.5V <V¢¢ <5.5V
SWITCHING CHA A ’ cc
HARACTERISTICS N825226/229 0°C <Tp <+75°C, 4.75V <V <5.25V
$825226/229 N82S226/229
PARAMETER TEST CONDITIONS 2 UNIT
MIN | TYP MAX MIN | TYP? | MAX
Propagation Delay
Taa Address to Output C_ = 30pF 35 70 35 50 ns
Tcp Chip Disable to Output Rq1 =270Q2 15 35 15 20 ns
Tce Chip Enable to Output R2 = 600% 15 | 35 15 20 ns
NOTES:

1. Positive current is defined as into the terminal referenced.
2. Typical values are at Voo = 5.0V, Tp = +25°C.
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SIGNETICS 1024-BIT BIPOLAR READ ONLY MEMORY (256 X 4 ROM) = 825226, 825229

AC TEST FIGURE AND WAVEFORM

Vee READ CYCLE
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ALL INPUTS: t, = t¢ = 5 ns (10% to 90%)
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Sifnotics e oru 496930
.!I ROM (512x4 ROM) 895931

JULY 1975
DIGITAL 8000 SERIES TTL/MEMORY

DESCRIPTION PIN CONFIGURATION

The 825230 (Open Collector Outputs) and the 825231
(Tri-State Outputs) are Bipolar 2048-Bit Read Only Mem-
ories, organized as 512 words by 4 bits per word. F PACKAGE*

The 825230 and 82S231 are fully TTL compatible, and
include on-chip decoding and one chip enable input for I\
ease of memory expansion. They feature either Open AGE
Collector or Tri-State outputs for optimization of word
expansion in bussed organizations. Agl2 1B Ay

Both 82S230 and 82S231 devices are available in the E]AS
commercial and military temperature ranges. For the

commercial temperature range (0°C to +75°C) specify
N82S230/231, F. For the military temperature range
(-55°C to +125°C) specify $825230/231, F. Agl[s 12] o4

FEATURES Ground | 8 FIO‘;
® ORGANIZATION ~ 512X 4

® ADDRESS ACCESS TIME:

*F — Cerdip

8$82S8230/231 — 70ns, MAXIMUM
N82S230/231 — 50ns, MAXIMUM

® POWER DISSIPATION — 0.3mW/BIT TYPICAL

® INPUT LOADING:
$82S230/231 — (-150uA) MAXIMUM

N82S230/231 — {-100uA) MAXIMUM BLOCK DIAGRAM

® ONE CHIP ENABLE INPUT
® ON-CHIP ADDRESS DECODING

® OUTPUT OPTIONS:
825230 — OPEN COLLECTOR
828231 — TRI-STATE NIC FUSE ARRAY

® FULLY COMPATIBLE WITH 825130 AND 825131 ) oo
SIGNETICS PROMS o]

® 16-PIN CERAMIC DIP A3 040

(3) | ADDRESS
21 ] BUFFER

1
P (12 0y

)""m)
veapel |- _ ] T ouTpyT [ 02
CODER | | BUFFER

i F10,
. 1:8 3
l oaxe
| [* (9
| w0,

S

APPLICATIONS % "

CE
SEQUENTIAL CONTROLLERS
MICROPROGRAMMING
HARDWIRED ALGORITHMS
CONTROL STORE
RANDOM LOGIC
CODE CONVERSION
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SIGNETICS 2048-BIT BIPOLAR PROGRAMMABLE ROM (512 X 4 PROM) = 825230, 825231

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vce Power Supply Voltage +7 Vdc
Vin Input Voltage +5.5 Vdc
VoH High Level Output Voltage (825230) +5.5 Vdc
Vo Off-State Output Voltage (825231) +5.5 Vdc
Ta Operating Temperature Range
(N825230/231) 0° to +75° °c
(5825230/231) -55° to +125° °c
Tstg Storage Temperature Range -65° to +150° °c
$825230/231 -65°C <Tp <+125°C, 4.5V <V¢ <5.5V
ELECTRICAL CHARACTERISTICS N825230/231 0°C <Tp <+75°C, 4.75V <V¢ <5.25V
$825230/231 N825230/231
PARAMETER TEST CONDITIONS! > 2 UNIT
MIN | TYP?] MAX| MIN | TYP® | MAX
VoL “0" Output Voltage louT = 16MA 0.5 0.45 \Y
loLk Output Leakage Current CE ="1",VouT = 5.5V 60 40 MA
(825130)
lo(oFF) Hi-Z State Output Current CE ="1",Voyt = 0.5V -60 -40 | pA
(825131) CE="1", VoyT = 5.5V 60 40 MA
VoH High Level Output Voltage CE="0",lgyr =-2.4mA| 2.4 2.4 Y,
(825131) “1"” STORED
Cin Input Capacitance Vin = 2.0V, Ve = 5.0V pF
CouT Output Capacitance VouTt = 2.0V, V¢ = 5.0V 8 pF
I8 0" Input Current Vin = 0.45V -150 -100 MA
liH “1"" Input Current VN = 5.5V 50 40 MA
ViL 0" Level Input Voltage .80 .85 \Y
Vi1 “1" Level Input Voltage 2.0 2.0
lcc Ve Supply Current 120 | 140 120 135 mA
Vic Input Clamp Voltage In =-18mA -0.8 | -1.2 -08 | -1.2 \Y%
los Output Short Circuit Current | Voyut = 0V -15 -85 | -20 -70 mA
(825231)
$825230/231 -55°C <Tp <+125°C, 4.5 <V <5.5V
SWITCHING CHARACTERISTICS N825230/231 0°C <Tp <+75°C, 4.75 <V¢¢ <5.25V
1 $825230/231 N82S230/231
PARAMETER TEST CONDITIONS ’ ) UNIT
MIN | TYP MAX MIN | TYP MAX
Propagation Delay
Taa Address to Output CL = 30pF 40 70 40 50 ns
Tcp Chip Disable to Output Rq = 27082 20 30 20 30 ns
Tce Chip Enable to Output R2 = 60082 20 30 20 | 30 ns

NOTES:

1. Positive current is defined as into the terminal referenced.

2. Typical values are at Voc = 5.0V, Tp = +25°C.
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SIGNETICS 2048-BIT BIPOLAR PROGRAMMABLE ROM (512 X 4 PROM) = 825230, 825231

AC TEST FIGURE AND WAVEFORM

READ CYCLE
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SiNOLicS

TTL 256x1RAM (54/745200/201 TRI-STATE)
(54/745301 OPEN COLLECTOR)

DESCRIPTION

The 54/745200/201 and 54/74S301 are Schottky clamped
TTL, read/write memory arrays organized as 256 words
of one bit each. They feature either open collector or
tri-state outputs options for optimization of word expan-
sion in bussed organizations. Memory expansion is further
enhanced by full on-chip address decoding, three chip
enable inputs and PNP input transistors which reduce
input loading to 25uA for a "1 level and -250uA
(S545200/201/301) or —100uA (N745200/201/301) for a
“0" level.

The additional feature of output blanking during write
(Do terminal "“H" or “Hi-Z" state) permits Dg and Dy
terminals to share a common /O line to reduce system
interconnections. Both devices have fast read access and
write cycle times and thus are ideally suited in high speed
memory applications such as ‘“Cache’”, buffers, scratch
pads, writable control stores, etc.

Both devices are available in the commercial and military
temperature ranges. For the commercial temperature range
(0°C to +75°C) specify N745200/201/301, B or F. For the
military temperature range (-55°C to +125°C) specify
S$545200/201/301, F only.

FEATURES
® ORGANIZATION — 256 X 1

® ADDRESS ACCESS TIME:
$545200/201/301 — 70ns MAXIMUM
N748200/201/301 — 50 ns MAXIMUM

® WRITE CYCLE TIME:
S$545200/201/301 — 60ns MAXIMUM
N745200/201/301 — 50ns MAXIMUM

® POWER DISSIPATION — 1.5mW/BIT TYPICAL

® INPUT LOADING: v
$545200/201/301 — (-250uA) MAXIMUM
N748200/201/301 — (-100uA)} MAXIMUM

® OUTPUT BLANKING DURING WRITE

® ON-CHIP ADDRESS DECODING

® OUTPUT OPTION:
TRI-STATE — 54/745200/201
OPEN COLLECTOR — 54/74S8301
® 16 PIN CERAMIC DIP

APPLICATIONS

BUFFER MEMORY
WRITABLE CONTROL STORE
MEMORY MAPPING

PUSH DOWN STACK
SCRATCH PAD
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FEBRUARY 1975
DIGITAL 8000 SERIES TTL/MEMORY

PIN CONFIGURATION

94/145200
04/745201
04/745301

B, F PACKAGE*

\/
Aq E 8|Vee
Ao 2] 5] A2
C_E1 E E Aj
CEz [j 5]oin
CE3 E 12| WE
5[ ol
aa 7] 0] A6
GND E o] As
*B — Plastic
F — Cerdip
TRUTH TABLE
=l = DouT
MODE | CE*| WE | D) U
54/74S301|54/745200/201
READ 0 1 X | STORED STORED
DATA DATA
WRITE 0" 0 1 High-Z
WRITE 1" 1 High-Z
DISABLED X 1 High-Z

*10” = All CE inputs low; ’ 1" = One or more CE inputs high.

X = Don’t care.

BLOCK DIAGRAM

DATA

ol
WRITE AMPLIFIERS INPUT fe—O DI
B1 |BUFFER| (13

ADD-

An, An
RESS
Ag Or7™ BUFFER

1
]
o oT oo |R |
, .
| Ress 116 | X16
A, O A 16 rw f—o WE
A; gns) BUFFER e copen] 1 MATRIX (2]
(14) H 53]
\ (R
ce2
16 (O
CE3
[} S —— 16 )
SENSE AMPLIFIERS il 50

BUFFER| (6)

1:16
(Y) DECODER




SIGNETICS TTL 256 X 1 RAMS = 54/745200/201/301

ABSOLUTE MAXIMUM RATINGS

PARAMETER RATING UNIT
Vee Power Supply Voltage +7 Vdc
VIN Input Voltage +5.5 Vdc
VouTt High Level Output Voltage (54/745301) +56.5 Vdc
Vo ‘ Off-State Output Voltage (54/745200/201) +5.5 Vdc
Ta Operating Temperature Range
$545200/201/301 -55° to +125° °c
N745200/201/301) 0° to +70° °c
Tsig Storage Temperature Range -65° to +150° °c

-55°C <Tp <+125°C, 45V < <5.5V
ELECTRICAL CHARACTERISTICS $545200/201/301 (?5 C<Ta s <:25 C,45V <V¢ge <5
N745200/201/301 0°C <Tp <+70°C, 4.75V <Vc <5.25V
$545200/201/301 | N74S200/201/301
PARAMETER TEST CONDITIONS UNIT | NOTES
MIN| TYP? [ MAX | MIN |[TYP? | MAX
Viy High Level Input Voltage | Vcc = MAX 2.0 2.0 \Y 1
ViL Low Level Input Voltage | Ve = MIN 0.8 085 | V
Vie Input Clamp Voltage Vee = MIN, [y =-18mA -0.8 | -1.2 -08 | -12 | V 1,8
VoH High Level Output Voltage | Vcc = MIN 24 \ 1,6
(N745200/201) lon = -10.3mA
VoH High Level Output Voltage! Vcc = MIN 24 \ 1,6
(S545200/201) lon = -5.2mA
VoL Low Level OQutput Voltage | Vcc = MIN 0.35 | 0.50 035 | 045 { V 17
|o|_ = 16mA !
loLk  Output Leakage Current Vee=MIN Vg =24V 1 50 1 40 | uA 5
(54/748301) Vig=2V Vg =55V 1| 50 1] 40| pA 5
lo(orF) Hi-Z State Output Current | Voc = MAX Vg =55V 1 50 1 40 | pA 5
(54/745200/201) Vig=2V Vg =04V -1 | -50 -1 | -40 | pA 5
I Input Current at Vy MAX| Ve = MAX, V|y = 5.5V 1 1 mA 8
liH High Level input Current | Voc = MAX, Vg =2.7V 1 25 1 25 | pA 8
Lo Low Level Input Current | Ve = MAX, VL = 0.45V -10 {-250 -10 {-100 | MA 8
los Short Circuit Output Vee = MAX Vg =0V -30 -100 |} -30 -100 | mA 3
Current (54/745200/201)
lce Ve Supply Current Vee = MAX 80 | 130 80 | 130 | mA 4
(54/745200/201/301)
Ve Supply Current Vee = MAX, T =+125°C 99 mA 4
(545200/201/301)
Cin Input Capacitance Vin = 2.0V, Ve = 5.0V 5 pF
Cout Output Capacitance VouT = 2.0V, Ve = 5.0V pF
NOTES: 5. Measured with V| applied to CE1, CE2 and CE3.

1.

2.
3.
4.

All voltage values are with respect to network ground terminal.
All typical values are at Voo = BV, Tp = +25°C.

Ouration of the short-circuit should not exceed one second.
lcc is measured with the write enable and memory enable
inputs grounded, all other inputs at 4.5V, and the output open.

6. Measured with logic ““0’" stored, and V| applied to CE1, CE2
and CE3.
7. Measured with a logic

8. Test each input one at the time.

‘1" stored. Output sink current is
supplied through a resistor to V.
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SIGNETICS TTL 256 X 1 RAMS = 54/745200/201/301

SWITCHING CHARACTERISTICS 5348301

-55°C <Tp <+125°C, 4.6V <V¢c <5.5V

N74S301 0°C <Tp <+70°C, 4.75V < V¢ <5.25V
TEST CONDITIONS $54S301 N74S301
PARAMETER T n UNIT | NOTES!
$§54S8301 N74S301 MIN | TYP'| MAX | MIN {TYP® | MAX
tpL  Access Time From 40 70 40 50 ns B,D,E
tpL Address 40 70 40 50 ns B,D,E
tpyL Enable Time From 45 35 ns C,D,E
Chip Enable
tpry Disable Time From 30 20 ns C,D,E
Chip Enable
tpy Disable Time From 40 30 ns C,D,E
Write Enable
tsR Sense-Recovery Time 50 40 ns
tw Width of Write Enable 50 40 ns H
Pulse
Setup Time:
Address-to-Write Enable 0 0 ns
. \ Rp1 =270Q2 Rpy = 27082
teorup Data-to-Write Enable RLp = 1KS2 Rip = 1KQ 50 40 ns
Chip Enable-to-Write CL = 15pF C_ ="15pF 0 0 ns
Enable
D
Hold Time:
Address-From-Write 10 10 ns
Enable
thold Data-From-Write Enable 10 10 ns
Chip Enable-From- 0 0 ns
Write Enable
$545200/201 -55°C <Tp <+126°C, 4.5V <Vc <5.5V
SWITCHING CHARACTERISTICS N745200/201 0°C ST, <+70°C, 4.75V <V <5.25V
TEST CONDITIONS $545200/201 N74S200/201
PARAMETER : UNIT | NOTES!
$545200/201 | N74S200/201 | MIN [TYP!| MAX | MIN |TYP! | MAX
tpy  Access Time From 40 70 40 50 ns B,D,E
teL  Address RL=27002 | R, =2708 40 | 70 40 | 50 | ns | B.D,E
C, = 15pF C_ = 15pF :
tz4  Enable Time From 45 35 ns C,D,F,G
tzL  Chip Enable 45 35 ns cC,D,F,G
tyz  Disable Time From 30 20 ns C,D,F,G
tLz  Chip Enable RL =270 | RL =270Q 30 20 ns | C,D,F,G
tyz  Disable Time From CL = 5pF Co = 5pF 40 30 | ns | D,G
t z Write Enable 40 30 ns D, G
tzH . 50 40 ns D, F
toL Sense-Recovery Time 50 40 ns D E
tw Width of Write Enable 50 40 ns H
Pulse
Setup Time:
Address-to-Write 0 0 ns
Enable
tewp Data-to-Write Enable |R, =270 RL = 27082 50 40 ns
Chip Enable-to- CL = 15pF CL = 15pF 0 0 ns
Write Enable o
Hold Time:
Address-From-Write 10 10 ns
Enable
Data-From-Write 10 10 ns
thold  Enable
Chip Enable-From- 0 0 ns
Write Enable

NOTES: 1. All typical values are Voe = 5V, Tp = 25°C. 2. See Notes on Switching Parameter Measurement Information.
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SIGNETICS TTL 256 X 1 RAMS = 54/745200/201/301

SWITCHING PARAMETER MEASUREMENT INFORMATION

READ CYCLE
ACCESS TIME FROM ADDRESS

ADDRESS
INPUTS
(See Note B)

QUTPUT
{S1and S2 CLOSED)

WRITE CYCLE

ADDRESS
INPUTS

DATA 4/-
INPUTS _ TN\

WE

FROM OUTPUT fo T
UNDER TEST

<
>
< 1KQ
<

|||—

— — 3v
N/ A ov
CHIP ENABLE AND DISABLE TIME — -
v
ouTPUT :
81,23 v (Soe Note A) Vou
(See Note C) 1.5V 1 .sv — Lz tzL
N 0.5V --=a5v
WAVEFORM 1 4 / Nasv
[ tPHL (S1 CLOSED, 52 OPEN, N> VoL
ouTPUT See Note A) ]
— tHz }4_ le——1hz
(Sea Note A) 15V WAVEFORM 2 o
(51 OPEN, 52 CLOSED, Vou
WAVEFORM 1 le—1zL. See Note A) _f 15V
(S1 CLOSED, S2 OPEN, osv N A
See Note A)
1.5V
fe— tZH
1.5v
WAVEFORM 2
($1 OPEN, $2 CLOSED,
See Note A)
Vee
54/745200/201 54/745301
s1 Vee
TEST
POINT
R RL1

FROM QUTPUT
UNDER TEST

C| INCLUDES PROBE AND JIG CAPACITANCE.
ALL DIODES ARE 1N3064.

NOTES:
A.
ternal conditions such that the output is high except when disabled.

IoTmoow®

. Minimum required to guarantee a WRITE into the slowest bit.

Waveform 1 is for the output with internal conditions such that the output is low except when disabled. Waveform 2 is for the output with in-

When measuring delay times from address inputs, the chip enable inputs are low and the write enable input is high.

When measuring delay times from chip enable inputs, the address inputs are steady-state and the write enable input is high.

. Input waveforms are supplied by pulse generators having the following characteristics: t, < 2.5ns, t§ < 2.5ns, PRR < 1MHz, and Z5,¢ ~ 5082.
tpH Propagation’delay time, low-to-high-level output, tp)| propagation delay time, high-to-low-level output.

. tzH propagation delay time, hi-Z to high-level output, tz| propagation delay time, hi-Z to low-level output.

.tz propagation delay time, high-level to hi-Z output, t; 7z propagation delay time, low--level to hi-Z output.
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. . 64-BIT BIPOLAR SCRATCH PAD
El!lnl!tll:s MEMORY (16x4 RAM) 3101A
FEBRUARY 1975
DIGITAL 8000 SERIES TTL/MEMORY

DESCRIPTION PIN CONFIGURATION
The 3101A is a 64-bit, Schottky clamped TTL, Read-
Write Random Access Memory ideal for use in scratch pad B, F PACKAGE*
and high-speed buffer memory applications. —
The 3101A is a fully decoded memory array organized as Ag E E] Vee
16 words of 4 bits each, with separate input and output
lines. |t features PNP inputs, one chip enable line, and open CE E E| Aq
collector outputs for ease of memory expansion. .
WE E E] A2
The outputs of the 3101A assume a logic ‘1" state
during write. This allows both memory inputs and outputs 1[4 3] A3
to share a common bus for minimizing interconnections, .
and more effective utilization of common 1/O circuitry. D1 E [12] 14
The 3101A is available in the commercial and military 12 [ 1] Ba
temperature ranges. For the commercial temperature range .
(0°C to +75°C) specify N3101A, B or F. For the military 52 [7] 0] 13
temperature range (-55°C to +125°C) specify S3101A, I
F only. GND [3] o] 53
*B — Plastic
FEATURES F — Cerdip
® ORGANIZATION — 16 X 4 TRUTH TABLE
® ADDRESS ACCESS TIME: MODE CE | WE | Iy Dn
S3101A — 50ns, MAXIMUM
N3101A — 35ns, MAXIMUM READ 0 1 X | Complement
of Data Stored
® WRITE CYCLE TIME: —
$3101A — 25ns, MAXIMUM WRITE “0 0 0 0 L
N3101A — 25ns, MAXIMUM WRITE “1" 0 0 1 1
® POWER DISSIPATION — 6.25mW/BIT, TYPICAL DISABLED 1 X X 1
® |INPUT LOADING: X = Don’t care.
S3101A — (-150uA) MAXIMUM
N3101A — (-100uA) MAXIMUM BLOCK DIAGRAM
® OUTPUT BLANKING DURING WRITE
® ON-CHIP ADDRESS DECODING , — ——
Ao — —
® OPEN COLLECTOR OUTPUTS s - - —]
1 R N - S i— Ca ARnAY
® 16 PIN CERAMIC DIP . 20— § | | ¢ =
so— 5 —
APPLICATIONS o s
SCRATCH PAD MEMORY O rmvumszrs Fo—1
BU FFER MEMORY 4l 59 sl 7_l1oJ> 91121111
17 Dy i3 Dy I3 Dy 14 Dy
PUSH DOWN STACKS ““ONE LEVEL ON DATA INPUT
APPEARS AS “ZERO' LEVEL OUT.
CONTROL STORE
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SIGNETICS 64-BIT BIPOLAR SCRATCH PAD MEMORY = 3101A

ABSOLUTE MAXIMUM RATINGS

PARAMETER! RATING UNIT

Vece Power Supply Voltage +7 Vdc
Vin Input Voltage +5.5 Vdc
Von High Level Output Voltage +56.5 Vdc
Ta Operating Temperature Range

(N3101A) 0° to +75° °c

(S3101A) -55° to +125° °c
Tstg Storage Temperature Range -65° to +150° °c

S3101A -55°C <Tp <+125°C, 45V <Vc <5.5V

ELECTRICAL CHARACTERISTICS [ v o0 22 2000 4 76V <V e <5267

$3101A!:23 N3101A!273
PARAMETER TEST CONDITIONS 3 3 UNIT
MIN | TYP MAX | MIN| TYP MAX
e 0" Input Current VN = 0.45V -10 | -150 -10 | -100 | pA
I 1" Input Current Vin = 5.5V 25 10 | pA
ViL 0" Level Input Voltage | Ve = MIN .80 .85 \
VIH “1" Level Input Voltage | Voo = MAX 2.0 2.0 \
Vic Input Clamp Voltage Iin =—12mA, Voo = MIN -1.0 1 -15 \%
(Note 6)
iy =-18mA, Ve = MIN -0.8 -1.2 \
(Note 6)
VoL 0" Output Voltage louT = 16mMA, Ve = MIN 0.35 0.5 0.35 0.45 \
{Notes 4, 5)
Cin Input Capacitance Vg = 2.0V, Vo = 5.0V 5 5 pF
Cout Output Capacitance VouT = 2.0V, Ve = 5.0V, 8 8 pF
CE -— ll1ll
lcc Power Supply Current (Note 5) 80 105 80 105 mA
loLk  Output Leakage Current | CE="1", Vout = 5.5V, <1 100 <1.0 100 | wA
VCC = MIN
CE =""1", VouT = 2.4V, <1 40 LA
Vee = MIN
NOTES:

All voltage measurements are referenced to the ground terminal. Terminals not specifically referenced are left electrically open.
Positive current is defined as into the terminal referenced.

Positive logic definition: 1" = HIGH = +5.0V; ‘0"’ = LOW =~ GRD.

Output sink current is supplied through a resistor to Vce.

All sense outputs in ‘0’ state.

Test each input one at a time.

To guarantee a WRITE into the slowest bit.

Typical values are at Vo = +5.0V and Tp = +25°C.

PNOTHON =
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SIGNETICS 64-BIT BIPOLAR SCRATCH PAD MEMORY = 3101A

SWITCHING CHARACTERISTICS

S3101A -55°C <Tp <+125°C, 4.5V <V¢c <5.5V
N3101A 0°C <Tp <+75°C, 4.75V <V¢ <5.25V

S3101A N3101A
PARAMETER TEST CONDITIONS 3 3 UNIT
MIN | TYP MAX | MIN | TYP MAX
Propagation Delays
Taa Address Access Time 25 50 10 35 ns
Tce Chip Enable Access Time 12 25 17 ns
Tco Chip Enable Output Disable Time 12 25 17 ns
Twp  Write Enable to Output Disable 15 25 20 ns
Time
Twr Write Recovery Time 22 40 35 ns
Rq = 27082
Write Set-up Times R, = 600£2
Twsa Address to Write Enable Cy = 30pF 0 0| -8 ns
Twsp Data In to Write Enable 25 20 5 ns
Twsc CE to Write Enable 0 o} -5 ns
Write Hold Times
TwHa Address to Write Enable 0 ns
TwhHp Data In to Write Enable -3 ns
Twhc CE to Write Enable ns
Twe Write Enable Pulse Width (Note 7) 25 18 25 18 ns
AC TEST LOAD AND WAVEFORMS
Vee INPUT-PULSES
1K ALL INPUT PULSES
O 430Ve—m oo
90%
PULSE I
GENERATOR -
512 — l vg' ov
+5.0V 1K Ap Ay Ay Ag Vee 5ns 5ns|
! = Ih
\ { 1, +3.0v pro
'3 D; jo—
i— 'a 1 1 [V o
D_z o 5ns
R
ceneRaTOR | O W B k
2 S
= 5 Rz Ic,_
PULSE Y
GENERATOR _;_\ = SCOPE CAPACITANGE)
GND
L -

MEASUREMENTS: ALL CIRCUIT DELAYS ARE MEASURED AT THE +1.5V LEVEL OF INPUTS
AND OUTPUT.
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SIGNETICS 64-BIT BIPOLAR SCRATCH PAD MEMORY = 3101A

SWITCHING PARAMETERS MEASUREMENT INFORMATION

Twr

Tce

Teo

Taa

Twsc

READ CYCLE

ADDRESS ACCESS TIME

+3

ADDRESS

ov

“0"” STORED

VoH

O

1" STORED

VoL

le— Taa

CHIP ENABLE/DISABLE TIMES

- 1.5V
CHIP ENABLE

3v

S

WRITE CYCLE

+3

ADDRESS

| Twsp

TWHA

CHIP ENABLE

WRITE ENABLE

. —————n - - s - = - ——

MEMORY TIMING DEFINITIONS

Delay between end of WRITE ENABLE pulse and
when DATA OUTPUT becomes valid. (Assuming
ADDRESS still valid—not as shown.)

Delay between beginning of CHIP ENABLE low
(with ADDRESS valid) and when DATA OUTPUT
becomes valid.

Delay between when CHIP ENABLE becomes high
and DATA OUTPUT is in off state.

Delay between beginning of valid ADDRESS (with
CHIP ENABLE low) and when DATA OUTPUT
becomes valid.

Required delay between beginning of valid CHIP
ENABLE and beginning of WRITE ENABLE pulse.

TwHD

Twe
Twsa

Twsbp

Twp

TwhHec

TwHA

Required delay between end of WRITE ENABLE
pulse and end of valid INPUT DATA.

Width of WRITE ENABLE pulse.

Required delay between beginning of valid ADD-
RESS and beginning of WRITE ENABLE pulse.

Required delay between beginning of valid DATA
INPUT and end of WRITE ENABLE pulse.

Delay between beginning of WRITE ENABLE pulse
and when DATA OUTPUT is in off state.

Required delay between end of WRITE ENABLE
pulse and end of CHIP ENABLE.

Required delay between end of WRITE ENABLE
pulse and end of valid ADDRESS.
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Sinotics

ECL HIGH PERI;OSRGM#;{((]}; ] 0] 39

PRELIMINARY INFORMATION

DESCRIPTION

The 10139 is an ECL 256-Bit Read Only Memory organized
as 32 words with 8 bits per word. The words are selected by
five binary address lines; full word decoding is incorporated
on the chip. A chip enable input is provided for additional
decoding flexibility, which causes all eight outputs to go to
low state when the chip enable input is high. This device is
fully compatible with all of Signetics series 10,000 prod-
ucts. Address to output access time is 15 ns typical. Power
dissipation is 580 milliwatts typical with separate internal
bond wires and metal systems for Vooq and V. The
10139 may be programmed to any desired pattern by the
user. The 10139 is suitable for use in high performance
ECL systems. A Truth Table/Order Blank is attached.

TEMPERATURE RANGE
—30 to +85°C Operating Ambient

RECOMMENDED OPERATING VOLTAGE
Vg = GND, Vgg = —5.2V 6%

BLOCK DIAGRAM

DIGITAL 54/74 TTL SERIES

FEATURES

15 ns TYPICAL ACCESS TIME

16 PIN PACKAGE

EASY PROGRAMMING

FULLY DECODED

FULLY COMPATIBLE WITH ECL 10,000 SERIES
HIGH IMPEDANCE INPUTS 50K OHM PULLDOWN
OPEN EMITTER OUTPUTS

APPLICATIONS

PROGRAMMABLE LOGIC
CONTROL STORES
MICROPROGRAMMING
VOLUME PRODUCTION
HARDWIRED ALGORITHMS

PACKAGE TYPE
F: 16 Pin CERDIP

VOLTAGE
SENSOR

-

QOOU

s
s
T

WORD SELECT

LWOR DS {

CLAMP
CIRCUIT

VEE CURRENT
LMt

(1)

-+

Qo

(2)
:)Do—o——o Q3

(3)
] Do

(4)
———O Q3

(5)
L—QQ4

K

<

m

m
tj..

7)
——O Qg

{ (X} DENOTES PIN NUMBER

19)
—~0 Q7

] >~
-
= R I
] >—
] D

78



SIGNETICS ECL HIGH PERFORMANCE 256-PROM = 10139

PRELIMINARY ELECTRICAL CHARACTERISTICS (Ta = +25°C, Vg = OV, RL = 502, VEE = —5.2V)

CHARACTERISTIC SYMBOL MIN TYP MAX UNIT

Power Supply Drain Current IO 110 145 mAdc
Input Current

V|H = —0.810V, linH 265 uAdc

VL = —1.850V linL 30 uAdc

Output Voltage
Logic 1" (V|H = —0.810V, V)L = —1.850V) VOH —0.960 —0.810 Vdc

Logic “0” (V|H = —0.810V, VLA = 1.850V) VoL —1.990 —1.650 Vde

Threshold Voltage
Logic “1” (ViHA = —1.105V, V(LA = —1.475V) VOHA —0.980 Vdc

Logic “0” (VIHA = —1.105V, V| A = 1.475V) VoLA —1.630 Vdc

PRELIMINARY ELECTRICAL CHARACTERISTICS (Ta =+25°C, Vcg = OV, VEE = —5.2V, R = 50Q)

CHARACTERISTIC SYMBOL MIN TYP MAX UNIT
Chip Enable Prop Delay 10 15 ns
Output Rise Time (20 to 80%) 4.2 ns
Output Fall Time (20 to 80%) 4.2 ns
Access Time Address to Output TAD 15 20 ns
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SIGNETICS ECL HIGH PERFORMANCE 256-PROM = 10139

RECOMMENDED PROGRAMMING
PROCEDURE

The 10139 is shipped with all bits at logical ‘0"’ (low). To
write logical “1's”, proceed as follows:

MANUAL (see Fig. 1)

STEP 1

Connect Vgg (Pin 8) to ground and Ve (Pin 16) to +5.2
volts. Address the word to be programmed by applying
4.0 to 4.6 volts for a logic “’1* and 0.0 to 1.0 volts for a
logic “’0" to the appropriate address inputs.

STEP 2
Raise Ve (Pin 16) to 12 volts.

STEP 3

After Ve has stabilized at 12 volts (including any ringing
which may be present on the V¢ line) apply a current
pulse of 2.5 mA to the output pin corresponding to the bit
to be programmed to a logic 1",

STEP4
Return Vg to 5.2 volts.

CAUTION: To prevent excessive chip temperature rise, Vo should
not be allowed to remain at 12 volts for more than 1 second.

STEPS

Verify that the selected bit has programmed by connecting
a 460f2 resistor to ground and measuring the voltage at the
output pin. If a logic ““1”" is not detected at the output, the
procedure should be repeated once.

PROGRAMMING SPECIFICATIONS

STEP 6

If verification is positive, proceed to the next bit to be
programmed.

AUTOMATIC (see Fig. 2)

STEP 1

Connect Vg (Pin 8) to ground and Vo (Pin 16) to +5.2
volts. Apply the proper address data and raise V¢ (Pin 16)
to 12 volts.

STEP 2

After a minimum delay of 100 us and a maximum delay of
1.0 ms, apply a 2.6 mA current pulse to the first bit to be
programmed (0.5 <PW < 1 ms).

STEP3

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 1.0 ms.)

STEP4

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 VCC to remain at 12 volts during the
entire programming time.

STEPS

After stepping through all address words, return Voo to
+5.2 and verify that each bit has programmed. If one or
more bits have not programmed, repeat the entire pro-
cedure once.

LIMITS
CHARACTERISTIC SYMBOL I
B MIN. TYP. MAX. UNITS CONDITIONS

Power Supply Voltage

To Program Veer 11.5 12.0 12.6 Volts

To Verify Veev 5.0 5.2 54 Volts
Programming Supply Current lccp 250 mA Ve = 12.0 Volts
Address Voltage

logical 1" ViH 4.0 4.6 Volts

logical 0"’ ViL 0.0 1.0 Volts
Max. Time at Veoe = Veep 1.0 Sec.
QOutput Programming Current lop 2.0 25 3.0 mA
Output Program Pulse Width ty 0.5 1.0 ms
Output Pulse Rise Time 10 Ms
Programming Pulse Delay (1)

following V¢ change iy 0.1 1.0 ms

between output pulses 41 0.01 1.0 ms

NOTE:

(1) Maximum is specified to minimize the amount of time VCC is at 12 volts.
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SIGNETICS ECL HIGH PERFORMANCE 256-PROM = 10139

MANUAL PROGRAMMING CIRCUIT

+12V 452V
1 1 *
PROGRAM VERIFY 'p—>| |<—
‘f (MOMENTARY) —= I._I

? !
ADDRESS 16

o
i POINT
-0
o —o |
4600
O l—o0 !
P |
—O | OUTPUTS
0 O 0

—o|

’—0/: I

CE
OPEN
e 75K
- i (ALL OUTPUTS)

||l— ®

AUTOMATIC PROGRAMMING CIRCUIT

b))

ST “I_
|
|
-
I
I

Vee —J
I

| 8 1 2 8 1 2 8

ADDRESS _J| ].Il
|
|
|
|
I
|

IS

I
I —>| |<—— tg? |

(d—bl |—o |
I |
ety I

- 1 SECOND

81



- . 1024 x1 BIT BIPOLAR RAM OPEN COLLECTOR
5!!"““'“5 (93415A) TRI-STATE (93425A)
MARCH 1975

DIGITAL 8000 SERIES TTL MEMORY

93415A
93425A

DESCRIPTION PIN CONFIGURATION
The 93415A ?nd 9342§A are high speed 1024-b|jc ranfjom | PACKAGE*
access memories organized as 1024 words X 1 bit. With a -
typical access time of 30ns, they are ideal for cache buffer e wlvVee
applications and for systems requiring very high speed main
memory., Aol [s] o
Both the 93415A and 93425A require-a single +5 volts —
. A4q E 14| WE
power supply and feature very low current PNP input
structures. They are fully TTL compatible, and include A2E EA9
on-chip decoding and a chip enable input for ease of
memory expansion. They feature either Open Collector or Az E EAS
Tri-State outputs for optimization of word expansion in
bussed organizations. A4 E El A7
Both 93415A and 93425A devices are available in the DOUTE E Ag
commercial temperature range (0°C to +75°C).
Ground | 8 EAs
*| — Ceramic
FEATURES TRUTH TABLE
ORGANIZATION — 1024 X 1 — | —
MODE CE | WE | DIy Dout
ADDRESS ACCESS TIME — 45ns, MAXIMUM 93415A | 93425A
WRITE CYCLE TIME — 45ns, MAXIMUM READ 0 1 X | STORED | STORED
POWER DISSIPATION — 0.5mW/BIT, TYPICAL DATA | DATA
INPUT LOADING — (-100¢A) MAXIMUM WRITE™0™ | 0 | 0 | 0 ! High-Z
ON-CHIP ADDRESS DECODING WRITE™1™ | 0 | O ! High-Z
93415A — OPEN COLLECTOR X = Don't care.
93425A — TRI-STATE
BLOCK DIAGRAM
® NON-INVERTING OUTPUT
® BLANKED OUTPUT DURING WRITE
® 16 PIN CERAMIC PACKAGE
WRITE AMPLIFIERS o &T’L‘? b—ODI
DI | BUFFER] (15)
APPLICATIONS Ag O e T
AMO=*1 oD 132 || 232
HIGH SPEED MAIN FRAME ol i, =, I I A3 ww |0
CACHE MEMORY NN :
BUFFER STORAGE E ce [emoce
WRITABLE CONTROL STORE I it »
SENSE AMPLIFIERS gb’::‘s’; -ovo
A5 Oy bee—— 32
e | An, An -
A;g;::z;j ngg‘gn‘ v) DEcoDER
(13)
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SIGNETICS 1024 X 1 BIT BIPOLAR RAM = 93415A, 93425A

ABSOLUTE MAXIMUM RATINGS

PARAMETER! RATING UNIT
Vee  Power Supply Voltage +7 Vdc
Vin  Input Voltage +5.6 Vdc
VoH High Level Output Voltage (93415A) +5.5 Vdc
Vo  Off-State Output Voltage (93425A) +5.5 Vdc
Ta  Operating Temperature Range 0° to +75° °c
Tsyy  Storage Temperature Range -65° to +150° °c
ELECTRICAL CHARACTERISTICS 0°C <Tp <+75°C, 4.75V <V¢ <5.25
93415A/93425A
PARAMETER TEST CONDITIONS 2 UNIT
MIN TYP MAX
ViL Low Level Input Voltage Vee = MIN (Note 1) .85 \Y
ViH High Level Input Voltage Vee = MAX (Note 1) 2.1 \
Vic Input Clamp Voltage Vee =MiIN, iy =-12mA -1.0 | -15 Y
(Note 1, 7)
VoL Low Level Output Voltage Vee =MIN, Ig = 16mA 0.35 | 0.45 \
(Note 1, 8)
VoH High Level Output Voltage (93425A) Vee =MIN, Igy =-2mA 24 \
({Note 1, b)
loLk Output Leakage Current (93415A) Vee = MAX, Voyr = 5.5V 1 40 MA
{Note 6)
loiorF)  Hi-Z State Output Current (93425A) Vee = MAX, Vout = 5.5V 1 60 MA
Vee = MAX, VouT = 0.45V -1 -60 MA
{Note 6)
e Low Level Input Current Vin = 0.45V -10 {-100 MA
hiH High Level Input Current VN = 5.5V 1 25 MA
los Short Circuit Output Current Vce = MAX, Vout =0V -20 -100 mA
{93425A) {Note 3)
lce Vce Supply Current Vce = MAX (Note 4)
0<Tp <25°C 120 | 155 mA
Ta =>25°C 95 130 mA
Ta <0°C 170 mA
CiNn Input Capacitance Vee =5.0V, Viy = 2.0V 4 pF
CouT Output Capacitance Vce = 5.0V, VoyT = 2.0V pF
NOTES:

All voltage values are with respect to network ground terminal.
All typical values are at Ve = 5V, Ta = 25°C.
Duration of the short-circuit should not exceed one second.

lcc is measured with the write enable and memory enable inputs grounded, all other inputs at 4.5V, and the output open.
Measured with V| applied to CE and a logic "’1" stored.
Measured with V| applied to CE.
Test each input one at the time.
Measured with a logic /0"’ stored. Output sink current is supplied through a resistor to Vcc.
The Operating Ambient Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a_two minute
warm-up. Typical thermal resistance values of the package at maximum temperature are:
¢4 Junction to Ambient at 400 fpm air flow — 50° C/Watt
dya Junction to Ambient — still air — 90°C/Watt
$)a Junction to Case — 20° C/Watt

©CONOOAON
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SIGNETICS 1024 X 1 BIT BIPOLAR RAM = 93415A, 93425A

SWITCHING CHARACTERISTICS?® 0°C <Tp <+75°C, 4.75V <V(c(¢ <5.25

93415A/93425A
PARAMETER TEST CONDITIONS 1 UNIT
MIN TYP MAX
Propagation Delays
TaA Address Access Time 30 45 ns
Tce Chip Enable Access Time 15 30 ns
Tep Chip Enable Output Disable Time 15 30 ns
Twp Write Enable to Output Disable Time 20 30 ns
TwR Write Recovery Time 20 30 ns
Write Set-up Times
. CL = 30pF
Twsa  Address to Write Enable Ry = 27082 5 0 ns
Twsp  Data In to Write Enable R, = 60052 40 35 ns
Twsc CE to Write Enable 5 0 ns
Write Hold Times
TwHa  Address to Write Enable 5 0 ns
TwHp  Data In to Write Enable 5 0 ns
TwhHc CE to Write Enable 5 0 ns
Twp Write Enable Pulse Width (Note 2) 35 25 ns
AC TEST LOAD
LOADING CONDITION INPUT PULSES
Vee
1K r
Gsr:g'ﬁigroa \O" ALL INPUT PULSES
—}wz —___].___1 ‘e V== 3 90%
+5.0V 1K L _ A:° Ay Ay Az Vee N 0%
\__. 1% Vee Sns Sns
— Ag
1 —a,
= —] Ag Ry 0%
L =% Oout 0%
PULSE our
GENERATOR \C we o
1 2 Te
(CAPACITANCE INCLUDING
= SCOPE AND JIG}
Oin
GE:llEJ;sAETOR O\ = =
i %—"— MEASUREMENTS: ALL CIRCUIT DELAYS ARE MEASURED AT THE +1.5V LEVEL OF INPUTS
= = AND OUTPUT.

NOTES:
1. Typical values are at Vo = +5.0V, and Tp = +25°C.
2. Minimum required to guarantee a WRITE into the slowest bit.
3. The Operating Ambient Temperature Ranges are guaranteed with transverse air flow exceeding 400 linear feet per minute and a two minute
warm-up. Typical thermal resistance values of the package at maximum temperature are:
04 Junction to Ambient at 400 fpm air flow — 50° C/Watt
6 A Junction to Ambient — still air — 90° C/Watt
63 Junction to Case — 20° C/Watt
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SIGNETICS 1024 X 1 BIT BIPOLAR RAM = 93415A, 93425A

SWITCHING PARAMETERS MEASUREMENT INFORMATION

Twr

Tce

Teo

Twsc

READ CYCLE
ADDRESS ACCESS TIME

+3

ADDRESS

“1" STORED

Doyt 1.5v

0" STORED

F‘_TAA

CHIP ENABLE/DISABLE TIMES

CHIP ENABLE

3v

ov

Dout

WRITE CYCLE

+3

ADDRESS ><;V

1.5v

| Twsp

TWHA

CHIP ENABLE

WRITE ENABLE

Dout

MEMORY TIMING DEFINITIONS

Delay between end of WRITE ENABLE pulse and
when DATA QUTPUT becomes valid. (Assuming
ADDRESS still valid—not as shown.)

Delay between beginning of CHIP ENABLE low
(with ADDRESS valid) and when DATA QUTPUT
becomes valid.

Delay between when CHIP ENABLE becomes high
and DATA OUTPUT is in off state.

Delay between beginning of valid ADDRESS (with
CHIP ENABLE low) and when DATA OUTPUT
becomes valid.

Required delay between beginning of valid CHIP
ENABLE and beginning of WRITE ENABLE pulse.

TwHD

Twe
Twsa

Twsp

Twp

TwHc

TwHaA

Required delay between end of WRITE ENABLE
pulse and end of valid INPUT DATA.

Width of WRITE ENABLE pulse.

Required delay between beginning of valid ADD-
RESS and beginning of WRITE ENABLE pulse.

Required delay between beginning of valid DATA
INPUT and end of WRITE ENABLE pulse.

Delay between beginning of WRITE ENABLE pulse
and when DATA OUTPUT is in off state.

Required delay between end of WRITE ENABLE
pulse and end of CHIP ENABLE.

Required delay between end of WRITE ENABLE
pulse and end of valid ADDRESS.

85



SIGNETICS PACKAGES

B PACKAGE
LEAD NO. 1
LTAVATATATAVATIIN
wT@
( 6.22 (245}
e 19.18 _{.755) 1.87 (.310)

18.92  (.745) 1‘_7_7 (280 — |

NOTES:
1. Lead Material: Alloy 42 or equivalent. 6. Body dimensions do not include molding flash.
2. Body Material: Plastic. 7. Thermal Resistance: © Ja = .16°C/mW, © Jc =
(o3
Tolerances non cumulative. -08°C/mWw.
Signetics symbol denotes Lead No. 1. 8. ﬁll :m;ensmns shown in parentheses are English.
nches
ELead spacing shall be measured within this zone.
FJ PACKAGE IZ{LEADNOJ
7.11 (.280) MAX.
-~ ot 7 > 051 (om «3_;;%;3;_.‘
|t
229 (.090)
}
0.36 (.014)
~40.20 (.008)
8.26 (.325)
058 (023) 279 L110) 127 (050)
0. {.015} 2 (.090) 0.38 (.018)
NOTES:
1. Lead material: Alloy42or equivalent, tin plated. 6. Thermal resistance: © Ja = .090°C/mW, © Jc =
. .025°C/mW.

Tolerances non cumulative.

Body material: Ceramic with glass seal.

Signetics symbol denotes Lead No. 1.

Lead spacing shall be measured within this zone.

7.

All dimensions shown in parentheses are English.
(Inches)

86




SIGNETICS PACKAGES

IJA PACKAGE B tenom

T e i e, e, oy

187 (310)
C 711 (280)

a—— = e ——
23.62 (.930)
! 2261 (:890)
1.65 (.065) 12.95 (.510) ol
076 (030) 12.45 (490) \ l
] 3.05 (120 —

LI_ .LI. H-I 2.03 (.080) [E’
1.52 (.060)
/ 0,76 (030
. r T mwa
3.81 (.150) | 0.20 {.008)

LRE e S

378 (126
53 4021)4 L @ 8.13 (320)
038 ( 51 i‘ o) 279 (110) 737 (.290)
1 14 {.045) 2.29 (.090)
NOTES:
1. Lead material: Kovar or equivalent, tin plated. 7. Thermal resistance: © Ja = .080°C/mW, © Jc =
o
2. Body material: Ceramic with Kovar or equivalent. 020°C/mw.
3. Lid material: Ceramic, glass seal. 8. All dimensions. shown in parentheses are English.
(Inches)
Tolerances non cumulative.
@ Signetics symbol denotes Lead No. 1.
Lead spacing shall be measured within this zone.
INB PACKAGE
e e e e ey P S
a en
15.49 1:610)
14.73 (.580)
o M e — o W W i S S S S w— w— S w—
L oA ez R ——— 1.78 1,070
= 30.23 (1.190} — s 12.95 (510} !
. 1295 (510) I 0.8 LO30) 12.19 (480)
| 12.19 {.480) l 1‘
[ I ) B [ )|
\ | 305 1120)
. y 2.3 (:080)
031 (.012)
20 (008}
| 381 (.150)
U 18 (125) ‘
0.53 (.021) e T )
1.65 (.065) L_ oy rom e e - 229 -~ 15741620
.76 .030) 0.38 (015] o . 152 L6 AT 1499 (590) >
14 (08) (.090)
NOTES:
1. Lead material: Kovar or equivalent, gold plated. Lead spacing shall be measured within this zone.
2. Body material: Ceramic with Kovar or equivalent. 7. Thermal resistance: © Ja = .050°C/mW, © Jc =
3. Lid material: Kovar or equivalent, gold plated, alloy 015" C/mW.
seal. 8. Al dimensions shown in parentheses are English.
(Inches)

Tolerances non cumulative.

[2][2]

Signetics symbol denotes Lead No. 1.
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SIGNETICS PACKAGES

(015)

NOTES:
1. Lead Material: Alloy 42 or equivalent.

2. Body Material: Plastic
Tolerances non cumulative.
Signetics symbol denotes Lead No. 1.

@Lead spacing shall be measured within this zone.

1Q PACKAGE [ teao no. 1 [5]
15.49 {.610}
14.73 (.580)
T T T T
L 36.32 (1.430) J 1.78 (.070)
= 35.05 (1.380) ' 0.76 (030} I 12.95 (.510) |
. 1295 (510) | 12.19 {:480)
12.19 {480} ] &
- 1
i
53 ( (s 0)
ill)ﬁ;) < 0.38 (015 > mo; 'El ! | 98 0) !
.76 (.030) _2 (090}
RENE
NOTES:
1. Lead material: Kovar or equivalent, tin plated. 7. Thermal resistance: © Ja = .050°C/mW, © Jc =
2. Body material: Ceramic with Kovar or equivalent. 010°C/mw.
3. Lid material: Ceramic, glass seal. 8. All dimensions shown in parentheses are English.
{Inches)
Tolerances non cumulative.
Signetics symbol denotes Lead No. 1.
Lead spacing shall be measured within this zone.
LEAD NO. 1
ANANANANANANANANANANANG N
14,10 {.556)
C 1384 (.545)
i 31.88 {1.255) l 1.14 (.045) 15.49 (.610)
= 31,50 (1.240) 1 051 (020) 14.99 (.590) .
— 191 (.075)
+ 165 {065}
3.94 (.155) 8] {
368 (15)
3.43 (.135) 038 (.015)
3.05 (120} 0.25 {.010)
I
i .F;'g 2.16 (.085) | 17.15 {.675) |
053 525 ™ 165 (.065) I 15.88 {.625) |

6. Body dimensions do not include molding flash.

7. Thermal Resistance: © Ja=.12°C/mW, @ Jc =
.05°C/mW.

8. All dimensions shown in parentheses are English.
{Inches)
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Sinetics

811 EAST ARQUES AVENUE
SUNNYVALE, CALIFORNIA 94086
TELEPHONE: (408) 739-7700
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