MCM6670

@ MOTOROLA MCMG674

MOS

128¢ X 7 X 5 CHARACTER GENERATOR (N-CHANNEL, SILICON GATE)
The MCM6670 is a mask-programmable horizontai-scan {row
select) character generator containing 128 characters in a 5 X 7 128¢cx7 x5
matrix. A 7-bit address code is used to select one of the 128 available HORIZONTAL-SCAN
characters, and a 3-bit row select code chooses the appropriate row CHARACTER GENERATOR

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

The MCM6674 is a preprogrammed version of the MCMG670. L SUFFiX
The complete pattern of this device is contained in this data sheet. CERAMIC PACKAGE

Fully Static Operation

TTL Compatibility

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

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

ABSOLUTE MAXIMUM RATINGS (See Note 1)

Rating Symbol Value Unit
P SUFFIX
Supply Voltage Vee -0.31t0 +7.0 Vdc PLASTIC PACKAGE
Input Voltage Vin -03 1t +7.0 Vdc CASE 707-02
Qperating Temperature Range Ta 0 to +70 oc
Storage Temperature Range Tstg -65 to +150 oc
NOTE 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- PIN ASSIGNMENT

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

BLOCK DIAGRAM
A0 70 12 DO
A1 6 O | 13 D1
A2 5 0
Address Memory Row Output o014 D2
A3 4 O— Decode Matrix Decode Buffers 1
A4 3 O
AS 20 —O 15 D3
A6 1 O é é 3 -0 16 Da
11 10 8 Chip . . . o
AS1 RS2 RS3 Select This device contains circuitry to protect the
Vge = Pin 18 inputs against damage due to high static volt-
Gnd = Pin 9 O ages or electric fields; however, it is advised that
17 normal precautions be taken to avoid applica-
cs tion of any voitage higher than maximum rated
voltages to this high impedance circuit.
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DC OPERATING CONDITIONS AND CHARACTERISITCS
(Full operating voltage and temperature range unless otherwise nated.)

RECOMMENDED DC OPERATING CONDITIONS

Parameter Symbol Min Nom Max Unit
Supply Voltage Vee 4.5 5.0 5.5 Vdc
Input High Vottage VK 2.0 - 5.5 Vde
Input Low Voltage ViL -0.3 - 08 Vde
DC CHARACTERISTICS
Characteristic Symbol Min Typ Max Unit
Input Current lin — - 2.5 uAde
(Vin=01t05.5V)
Qutput High Voltage VoH 24 - Vee Vdce
{IgH = -205 uA)
Output Low Voltage VoL - - 04 Vde
g = 1.6 mA)
Output Leakage Current [Three-State) ILo - - 10 uAdc
(CS=20VorCS=08V,Vout =04V 1024 V)
Supply Current Ice - - 130 mAdc
Ve =5.5V, Ta=09C)

CAPACITANCE (T = 25°C, f = 1.0 MHz)

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

AC TEST LOAD

5.0 v
AC TEST CONDITIONS RL=25k
Condition Value Test Paint MMDG61 50

Input Pulse Leveis 08Vt20V or Equiv

Input Rise and Fall Times 20 ns 30 oF 117k

Output Load 1 TTL Gate and Ci =30pF MMDB 7000

or Equiv
AC CHARACTERISTICS
Characteristic Symbol Min Max Unit
Cycie Time teye 350 - ns
Address Access Time tacc(A) - 350 ns
Row Select Access Time tacc(RS) - 350 ns
Chip Setect to Output Delay co - 150 ns
TIMING DIAGRAM
-t Teye !
-y tacc{A) —]
>q 20V
Address 0.8V |
B SIS S —
20V Ty
Rs 0.8 v
cs 20V

20V
N
Bata Out I R R R ELRILTITIIN 4 os v Data Vati R,
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CUSTOM PROGRAMMING FOR MCMB670

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

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

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

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

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

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

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

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

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

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

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

FIGURE 1 — CHARACTER FORMAT

Character Numbe( US7ome; ‘/PUD Character Number(cyjﬂ £ M/P{/ﬁ
ROW SELECT
TRUTH TABLE MSB LSB HEX MSB LSB HEX
As5 | Asz [mst [OUTPUT ro 00000 [o]o o JOOOQA [o]0]
o o o a0 fae0QRO0 o4 M ARRRER [/ |F]
ol o 1 A1 2 QRORO o |4 280000/ o
ol o m w RIOOOR [/]/ = @000 [/ o
T oo e HRINO0OR [/ ]/ RRARROO|[/]c
1 o | 1 RS rs IKKIRN (/ [F rsROO0O0O ]/ [0
L I Re re RIOOOR [/]/ s ROODO !/ [o
L L il FRODCOR[/]/ mRREBREA [/ ]F
palos Do palp3 Da
FIGURE 2 — FORMAT FOR PROGRAMMING GENERAL OPTIONS
ORGANIZATIONAL DATA
MCM6670 MOS READ ONLY MEMORY
Customer:
Motorola Use Only:
Company
Quote
Part No.
Part No.:
Originator
Specif. No.:
Phone No.
Chip-Select Options: Active High Active Low No-Connect
1 0
cs W L] (]
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FIGURE 3 — CARD PUNCH FORMAT

Columns

19
10.25
26

27-42
43

44-59
60

61-76
7778
79-80

Blank

Hex coding for first character
Siash (/)

Hex coding for second character
Slash (/)

Hex coding for third character
Slash (/)

Hex coding for fourth character
Blank

Card number (starting 01; thru 32)

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

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

mnn||nnoananuuounvu|||aon|olo|n|n|o|||||u|u|ulu|n|nanllllmlnlnlnlnlnnnnnll
TEINRZOMUBKNY -snnznmnnrlnnunnnuu:nnn«unu«cmauusosxs:uussunauunununununnnnnunnn-n-
IRERRT BRI T[]} lllllll!lllllllll||l|l|lIIllllllllllIlllllllll1l1|1|1lllllll
222122112222z12zz21z2121222222222212212221222222112221221222122122222221:11222:2
131333113333313311JJ3J:z3::33:3333333:z3333333:113333::33113333333333333113:311!
44‘4444t4444l4444444444444444444444(44444444(4'4'4'!'!'4'(!!lllllllllllttlllllll

55555555555555555555555555555555555555555555555555555555555555555555555555555555

oocgooo
123458
1

SYTIV0 - 20018
SYI1IVG - 34070

$Y1va - 30018

ﬁiGiSGSEEBSElEEGSGSSS568.5555.5555EESSESSSSEEEG&GGISSIGSSEIGGEiiiiﬂsiﬁﬁﬁﬁiil‘iii
17777177777777777777777777777777777777171177777771111111111771171)171)1711711)71
Illlllllllllill!llllIlllllllllllllllllllllllllllllllllllll!lEﬂ!!ﬂlllllllllllllll

999999999999999859329095989999999999999999999999909999999953399903499999999399943
P23 45657300 1URPUEBK nuumnnnannunnnunnu:s:m:nwmuuueunuusm UERTASSMSI I8 N ot n g CELUNTINUBATINRN
SLOBE S-1 STANDARD FORM ‘
FIGURE 5 — PAPER TAPE FORMAT
Frames

Leader Blank Tape start of data entry. (Note that the tape cannot begin with
1to M Allowed for customer use (M <64) a CR and/or LF, or the customer identification will be
M+1,M+2 CR; LF (Carriage Return; Line Feed) assumed to be programming data.)

M+3toM+66

First line of pattern information
(64 hex figures per line)

M+867, M+68 CR;LF
M +69 to Remaining 31 lines of hex figures,
M+2114 each line followed by a Carriage Re-
turn and Line Feed
Blank Tape

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

Frame M + 3 contains a zero or a one to program D4
of row RO for the first character. Frame M + 4 contains
the hex character for D3 thru DO, completing the pro-
gramming information for RO. Frames M + 5 and M + 6
contain the information to program Rt. The entire first
character is coded in Frames M + 3 thru M + 18. Four
complete characters are programmed with each line. A
total of 32 fines program all 128 characters {32 x 4).
The characters must be programmed in sequence from the
first character to the last in order to establish proper
addressing for the part.
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The formats below are given far your convenience in preparing character information for MCM6867Q programming. THESE
FORMATS ARE NOT TO BE USED TO TRANSMIT THE INFORMATION TO MOTOROLA. Refer to the Custom Pro-
gramming instructions for detailed procedures.

Character Number Character Number

Character Number Character Number

MSB LSB HEX MSB LSB HEX MSB LSB HEX MSB LSB HEX
re(JO0O0C [o]o ro0OOOA0 [0]0 re00O00O0O [o]o ro OO0O0O0O [o]o
= 0000 = O000 00000 r OO0ODO
200000 R2O0Aa00 200030 2 00000
rsJ0O00 rODOOD0O0O = 00000 rs 00000
rOODODO ReOOGCDO0O re JODO0 rRe JODAO
*s 00000 rs 0000 R 00000 rs 3OOCO
re 0300 reOO0O0O0O re JI3 000 = JOODOO
= 0O000gd = 0000ad 200000 r» OQO0O0O0

D4aID3 oo D4lD3 oo D41D3 Do D4aiD3 00

Character Number

MSB LSB HEX MSB LSB HEX MSB LSB HEX MSB LSB HEX
re0O0O0G0O (00 7o OOODO0O (o]0 ro 1O 00O jo]o =0 OO OO [0]o
= J00d mQO000 = 0000 s 0000
r2(JOO0CO3 r20O0O0O0 Rz 0000 r2 JOOO0O
= 0004g = O0O0D0O rsOQO0OD0O r: 00O0OAOAO
rReIO0OOO re JOODOD R Q000 re QOOOO
s 00000 »sDO00O rs 0Q0O0 rs OOO0O0
00000 R 0000 re QOO0 re 00000
200000 = O000d 00000 00000

o2 }wi] oo D4ID3 Do D4ID3 Do D41D3 DO
Character Number Character Number Character Number Character Number
MSB LSB HEX MSB LSE HEX MSB LSB HEX MS8 LSB HEX
reO0O0O0O0O [0}0 ro 003000 oo re0O0O0O0 9]0 ro OO0O0O0O o]0
R JO000 rROO0000 = goo0ogd
r20O000 Rz (JI00O00O r2 0O0OO0
= 00000 r2 00000 rs OOO0O0O
raQO0ODO rReQDODOODC R OOD0OD
rsO0O0O rs QOO0 0O s DOO0O0
s QO OD00O re JODO0GO re OO0
WDQDDD =200 00a WDQDDQ
D4lp Do D4iD3 00 DalD3 D!

LSB HEX MSB LSB HEX MSB LSB HEX MSB LSB HEX
olo o OO0O0O0O [o]o ro 0IO0O0O0O [o]e ro 00000 (o]0
~00000 =1 Q000 a1 00000
200000 /2 (JQ0O0O0 r2 O00O0ONO
rs0000O0 rs 00000 rs OO OO0
s JIO0OO0O ra JO0OODO re OOOOQDO
rs 3000 =s 000000 rRs OIOO0O0
re OO OO0 re 0D 00 re 01000
R7DDDD[% 00000 WDQDDQ
D4lD3 o] Dalp3 Do D4alo D

6-8



MCM6670MCM6674

FIGURE 6 ~ MCM6674 PATTERN
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