@ MOTOROLA MCM66700 MCM66710
MCM66714 MCM66720

MCM66730 MCM66734

MCM66740 MCM66750

B SLLECY CHARACTER GENERATORS MCM66751 MCM66760

The MCMBG70D is & mask-programmable 8192 it hoizontak scan MCM66770 MCM66780
27 & mtri, an has tn capabity of shfig cotain eharscrors MCM66790

that normally extend below the baseline such as |, y, g, p, and

g. Circuitry is suppiied internally to effectively lower the whole

matrix for this type of character—a feature previously requiring

external circuitry.

A seven-bit address code is used to select one of the 128 available M os
characters. Each character is defined as a specific combination of
logic 1s and Os stored in a 7 X 9 matrix. When a specific four-bit
binary row select code is applied, a word of seven parallel bits appears
at the output. The rows can be sequentially selected, providing

(N-CHANNEL, SILICON-GATE)

8K READ ONLY MEMORIES

a nine-word sequence of seven paraliel bits per word for each HORIZONTAL-SCAN
character selected by the address inputs. As the row select inputs CHARACTER GENERATORS
are sequentially addressed, the devices will automatically place WITH SHIFTED CHARACTERS

the 7 X O character in one of two preprogrammed positions on
the 16-row matrix, with the positions defined by the four row

select inputs. Rows that are not part of the character are
automatically blanked.

The devices listed are preprogrammed versions of the MCM66700.
They contain various sets of characters to meet the requirements
of diverse applications. The complete patterns of these devices

. . R C SUFFIX
are contained in this data sheet. R FRIT-SEAL CERAMIC PACKAGE
® Fuily Static Operation CASE 82304
e Fully TTL Compatible with Three-State Outputs
e CMOS and MPU Compatibie, Single £10% 5 Volt Supply
& Shifted Character Capability
{Except MCMB6720, MCM66730, and MCM66734)
® Maximum Access Time = 350 ns )
® 4 Programmable Chip Selects (0, 1, or X) P SUFFIX
® Pin-for-Pin Replacement for the MCMG570, 24 PLASTIC PACKAGE
Including Alt Standard Patterns CASE 708-02
A0 150 | 020 D6 PIN ASSIGNMENT
Al 160-— cssgh @ -/ 2 [IRS3
—05 DS
:Z :i‘;: Address M,\:;'t‘:;v Aow Qutput 19 D4 VCCE 2 z JRSZ
Aq 50— Decode (8064) Decods Butfers O cs4ls 22[IRS1
A5 BO— —06 D3 AB[ 4 21[IRSO
A6 40— —018 D2 DSI:S 20086
| | 07 b1 D3Qs 19104
Bianking i~017 DD o’ 18 floz
Shift Matrix A5E a 17 JDO
Cantrol
Matrix 1 | ‘———L Aals 16 [JA1
BLOCK (128) Matrix 1 k3 b0 b1a csidio 15 [1A0
DIAGRAM Sel €S3 TSa €s1 Cs2 asgn 14 fjcs2
Vg = Pin 2
P D raf]2 pvss
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MCM66700

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

Rating Symbol Value Unit
Supply Voltages Vee -0.3t07.0 Vdc
input Voltage Vin ~0.3t0 7.0 Vdc
Operating Temperature Range Ta 0to +70 o¢c
Storage Temperature Range Tsrg -65 to +125 oC

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

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

RECOMMENDED DC OPERATING CONDITIONS (Referenced to Vgg)

Paramater Symbol Min Nom Max Unit
Supply Voltage vee 45 5.0 55 Vde
Input Logic *"1"" Voltage ViH 20 — Vee Vde
Input Logic ‘"0’ Voltage VL -0.3 - 08 Vdc
DC CHARACTERISTICS
Charactaeristic Symbol Min Typ Max Unit
Input Leakage Current lIH - - 2.5 uAde
{(Vyy = 5.5 Vde, Veo = 4.8 vdc)
CQutput Low Valtage (Blank) VoL 0 - 0.4 Vdc
{lgp = 1.6 mAdc)
Output High Voltage {Dot) VOH 24 - - Vde
{lgH = -205 pAde)
Power Supply Current icec - — 80 mAdc
Power Dissipation Pp - 200 440 mW
CAPACITANCE (Periodically sampled rather than 100% tested)
Input Capacitance Cin - 4.0 70 pfF
(f = 1.0 MHz}
Qutput Capacitance Cout — 4.0 7.0 pF
{f = 1.0 MHz]
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MCM66700

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Fult operating voltage and temperature range unless otherwise noted}

AC TEST LOAD

50V
Ry =25k
Test Paint MMDE150
or Equiv
AC TEST CONDITIONS
130 pF
Cordition Value P Tk MMD 7000
Input Pulse Levels 08Vto20V or Equiv
Input Rise and Faill Times 20ns L
QOutput Load 1 TTL Gate and C_ = 130 pF
AC CHARACTERISTICS
Characteristic Symbol Typ Max Unit
Address Access Time tace(A) 250 350 ns
Row Select Access Time tacc(RS) 2560 350 ns
Chip Select to Output Delay tco 100 150 ns

TIMING DIAGRAM

[l

tace(A)

ot

Address

A

on
oo
<<

tacc( HS)——‘—”—‘b

bod

on
wo
<<

X

0.8 V

fp——————— -

0s S L

s,

i

4 %

oewou 7L R G

Data Valid

A,
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MCM66700

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

Address
To select one of the 128 characters, apply the appro-
priate binary code to the Address inputs {AQ through AB).

Row Select

To select ane of the rows of the addressed character
to appear at the seven output lines, apply the appropriate
binary code to the Row Select inputs (RS0 through RS3).

Shifted Characters

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

can be programmed to occupy either of the two positions
in a2 7 X 16 matrix. (Shifted characters are not available
on MCME6720, MCM66730, or MCM66734.)

Output
For these devices, an output dot is defined as a logic 1
level, and an output blank is defined as a logic 0 level.

Programmable Chip Select

The MCMG6700 has four Chip Select inputs that can
be programmed with a 1, 0, or don’t care (not connected).
A don’t care must always be the highest chip select pin or
pins. All standard patterns have Don‘t Care Chip Select—
except MCM66751,

DISPLAY FORMAT

Figure 1 shows the relationship between the logic
levels at the row select inputs and the character row at
the outputs. The MCM686700 allows the user to locate the
basic 7 X 9 font anywhere in the 7 X 16 array. In addition,
a shifted font can be placed anywhere in the same 7 X 16
array. For example, the basic MCMB6710 font is
established in rows R14 through R6. All other rows are
automatically blanked. The shifted font is established in
rows R11 through R3, with all other rows bianked. Thus,
while any one character is contained ina7 X 9 array, the
MCMEGG710 requires a 7 X 12 array on the CRT screen to
contain both normal and descending characters:) Other

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

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

FIGURE 1 — ROW SELECT INPUT CODE AND SAMPLE CHARACTERS FOR MCME6710 AND MCMG6720

ROW SELECT
TRUTH TABLE MCMG5710 MCME6720
RS3 | Rs2 | rs1 [Rso | ouTPUT ROW Row
[ o [ 0 RO NO. NO.
0 o o 1 R1
0 o 1 o R2 00aQ00ao r1s 0OOOCOQOO SNSENE0 o COQOOODO
o o 1 1 R3 BEGERRED rRi1a gapoago BOCACOm r1 BOBERO0O
Ba0Co0m r13 0O0COCO B00000m -2 REAODEDO
o [ 1 [0 ] o A4 ROCO00M =12 OOO0C0O0O 8000008 f: BO0COEO
o 1 0 t RS R0O0000e 11 BORBROO BENRAND R4 @EOCORNO
[} 1 1 0 A6 EREEEND R0 BROCORO 000000 rs BOWMAMECO
o] 1 1 1 A? B000000 re ROOOOEO M000000 re @OQ00CO
T T o 1o o " BO0O00ODC Rs WOOOOMO 8000000 7 MO0QC000
1 0o o1 Ao 8000000 ~7 EROCOE0 EC00000 R @OQGO0O0
1 o 1 a R10 0000000 re BOBEROD D6 Do D6 Do
agacofd ss WCOQ00O0OO
1 °o 11 ! A1 0000000 re WOOODOD
1 1 0 1] R12 DO00000 r3 WOOOODODO
1 1 1} 1 R13 aoaoooc sz QOOQODO
1 1 1 0 R14 O0ao0oaog g aooDbooog
1 1 1 1 R15 0000000 =0 OOOQOOOQO
D6 Do D& DO
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MCM66700

CUSTOM PROGRAMMING FOR MCM66700

By the programming of asingle photomask, the custom-
er may specify the content of the MCM66700. Encoding
of the photomask is done with the aid of a computer to
provide quick, efficient implementation of the custom bit
pattern while reducing the cost of implementation.

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

1. Hexadecimal coding using 1BM Punch Cards

{Figures 3 and 4)
2. Hexadecimal coding using ASCIi Paper Tape Punch
(Figure 5}

Programming of the MCMB66700 can be achieved by
using the follow sequence:

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

FIGURE 2 — CHARACTER FORMAT

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

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

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

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

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

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

FIGURE 2 — CARD PUNCH FORMAT

Character Number _@QS_fo&ﬂ-_hrW) - Columns
MSB LSB HEX 1—10 Blank
a4 0QOOO0|OCOO0[0]0 " Asterisk (7}
§ a13 ooo|ooaoleloe 12 — 29 Hex coding for first character
CRT? pgoaioooo|elo 30 Slash (/)
!. Rl Oooogiopog |pie 31 - 48 Hex coding for second character
X R10 grRRO0O00OR |3 {{ 49 Slash (/)
b Ra MOD|BOKO [#[A 50 — 67 Hex coding for third character
Y R ®OO(0ORO0 [#¢ 68 Slash (/)
§ R7 RODRORO) 414 69 — 76 Blank
R & ORRIDOOR |3/ 77 — 78 Card number (starting 01; through 43}
s D6 D4 D03 Do 70— 80 Blank
Character Nummr(%‘m INM) Column 12 on the first card contains the hexadecimal
MSB LSB HEX equivalent of column § and D6 through D4 for the top row of the
an TOKRIRROD[s]c first character. Column 13 contains D3 through DO. Celumns 14
q " orRalaorolz]z and 15 contain the information for the next row. The entire first
§w R ORRIRROO |3 character is coded in columns 12 through 29. Each card contains
& RS agro|00g0|2 * the coding for three characters. 43 cards are required to program the
3 R7 DE DED 212 entire 128 characters, the last card containing only two characters.
& :: SE ggg : : The characters must be programmed in sequence from the first
R oROcaoc{zale character to the last in order to establish proper addressing for the
A3 ROooiOoOoO[#]e part. As an example, the first nine characters of the MCMB6710
s D6 D4 D3 Do are correctly coded and punched in Figure 4.

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

FIGURE 4 — EXAMPLE OF CARD PUNCH FORMAT
{First 3 Characters of MCMG6710)

ouulllllllluonnnn||=n|u|||nnooonnan|n|o||n|nnn»onuuulolnlullunnnnooclsnn

!lllllZ?Hil?l?llllﬂ.ll]?lllh!llI!.l\ﬂll«ﬁdﬂllllﬂll“!l!l”!‘!?‘ﬂﬂi!“n“ﬂﬂllﬁ!ﬂ BErNuERINAN

IIIHHIlllllll1H'IlIHIIIIIIIIIITHIIIIPIllllIIITIIIHIIllllllllllllll
n2zznzz2z2zuzzzzuzz22:zzzzlzllnllllulzlznnznzlzzzzzzznznzzz:;zzzzzzzz

[IRLUDRIRTE R B

!13313J311333133333'!]33131.333'31"1!llllsJl333333313333::33'1.3'33313]33333333
4!4l444l44l4444444444l4lllllI4444444&444l44!44.!44!144tlll4l441!4444444144#6444‘
S35 5555555 55555555555555555555595555555555555555555555555555555555855555555%
R EEE 6066666666 EEE0656666666666666666666665666M66CCE 0O EE66EE6E66666666668
R R R R R e n N N RN NN RN A R R R R RN R RS R R R 0]
lllllllllllllllstllllllll&llllilll&lltlll!ll!lllllllllllllllllllll!llllllllltlll
999859959999999950995598699999099999999999999994999995598959999943°9999989995899
M)

VEMNDNHGBENUNEUBERBEDEN
1

»n !11)M5‘”.!""!!lllld'll‘ll"il"!l““Killl”l'ﬂﬂﬂ“'ﬁﬁﬂ

R AN L BEE ]

FIGURE 5 — PAPER TAPE FORMAT

Frames

Leader Biank Tape

1toM Allowed for customer use (M < 64)

M+1, M+2 CR; LF I[Carriage Return; Line
Feed)

M+31toM+66 First line of pattern information
{64 hex figures per line)

M+67, M+ 6B CR; LF

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

Return and Line Feed
Blank Tape

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

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

Frame M + 3 contains the hexadecimal equivalent of
calumn S and D6 thru D4 for the top row of the first
character. Frame M + 4 contains D3 thru DO. Frames
M +5 and M + & program the second row of the first
character. Frames M + 3 to M + 66 comprise the first line
of the printout. The line is terminated with a CR and
LF.

The remaining 35 lines of data are punched in sequence
using the same format, each line terminated with a CR
and LF. The total 36 lines of data contain 36 x 64 or
2304 hex figures. Since 18 hex figures are required to
program each 7 x 9 character, the full 128 (2304 + 18)
characters are programmed.

FIGURE 6 — FORMAT FOR ORGANIZATIONAL DATA

ORGANIZATIONAL DATA
MCMEG700 MOS READ ONLY MEMORY

Customer

Customer Part No.

Rev,

Row Number for top row of non-shifted font

Row Number for bottom row of non-shifted fant

Row Number for top row of shifted font

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

Cst____ CS2____ CS3___ CSa___

6-15




MCM66700

FIGURE 7 — MCMG6710 PATTERN

He6a6s
[=[afhtalat

ngaung
f30063

_:cuﬂnouau
—LDD oo L]

§Doowooow
O L L 1]

[

[ j=intal=l T To}
a000m0 00!
[ {=iml=l"Telslsd |
[{sizls{ Jatsisl]
DO ROLG 8

[sfalalaleT)

COQQOR0an

[alalkTglotulsIE1S]
DoUNEOCEN

ORBECBAwC

[{sl=i=TsTalela} |
nedcoooec

it} | oaceano f ol

osmooo0oe

DDO"D Qace
DooRCOOOR
a0dcecoRG
0oppoAm0o

jalslalalals)
ye[slalatal)

0000

DCD oonoo

4doooos | a0

- AD

A3

g

. Ad

00

(23}

0m

Shitted character. The character is shifted three rows to R11 at e top 61 the font and R3 at the bottom,

r

FIGURE 8 — MCM66714 PATTERN

0110

T

0101

nOega0n

falelet

0060

£a3aa3008

[SisleTsls etalsT ]
sl s=h]
[slisttalatstata alalet Jo] otito]
[E00N0NOC | DO0MC0g0g | 0QOD0GO00
fomE00000 | QO0R0000G
jsialel Talatulale]
[Slefal TalaTasls]
[falst tateTarste}
SaB58CAne | S55mganna
Qp0anooaC anunnwmco [0an
oooso#n D | BEo0
= goosadoss | Sogo:
[=lalal Talalalal
QOOmeoog

Ab . A4

-] 0D00MO0EN | OO0Ea0Aa%0 | oonoooo

=]=ls] [alalalaisl 1 4| 200T000SC | 000C006a00

bool baopocQog | A0

oo QUEeDn0e0 | 8

000 CRCORQO0cD | Oc

oo W00CONaCo | O

oaa a|Doooeano | 08

aoo DOEOC800Q0 | O B

o (Zf= | e | COo. L
E} o %] o T
< S R L3 AR 2|2 HIE N 2 H
)

- N - - R -

N § g z H ] 2 =

W - Stufted character. The character is shifted three rows ta 3 3t the top of the font and R11 at the bottom.
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1000
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FIGURE9 — MCM66734 PATTERN*
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a0

0010

1

00

o

O
o
o
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$2000000

o000

no
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a3 AQ
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o1

Rl

001

m
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2
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s}
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100!
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HOE0GHLLa
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noogoopoo
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1108
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g
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[s]e/a]aj=l=Tu"s}
000005660
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100

1000

|

¢n

o110
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FIGURE 10 — MCM66720 PATTERN**

00

01

OONO0O0800
J00mee00a

Qaoce

0Q0CO0E
[9]a1b/nlalalel 0}
0Da0000

a0t

o010

0007

0000

_AO

Shitred characters ate not used.
A3

on

101
110

AB. . A4

MCM66700

6-17

Shrfted characters ar e not used

m

i
|
\



oo

"

Qgs3a00

mn

o8

Sassesmac

oo

1110
me

o6

1y
Do

13

1

1100
100

Qonooeoad

wn
1011
™

o

[alefala? TaTsluls]

1010
1010

1001

£

1000

o6

]

o
o

o8

nooagoo

og

0110

os
Lk

nuuQ

[SIs[s[al[s(s}
noowoan

oo
[T

CODOC | DOO5:

LD
o
oo

Ot

FIGURE 12 — MCM66740 PATTERN

u|vo

FIGURE 11 — MCM66730 PATTERN**
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** Shifted characters are nat used.

AB. . A4

MCM66700

L1l
Shiftact character. The character ic shiftad three raws ta A3 at the top of the font and R17 at the bostom.
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FIGURE 13 — MCM&6750 PATTERN
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Shitted character. The character is shifted three rows to R at the 1op of the font and R11 at the bottom.

r

X, and €S4 = X.

MCMEBE6751 — Same as MCMG6750 except CS1 = 0, CS2 = 0, CS3

FIGURE 14 — MCM&66760 PATTERN
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W - Shifted character. The character is shiftad three raws to R3 at the top of the fant and RT1 at the bottom
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FIGURE 15 — MCM66770 PATTERN
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W - Shifted character. The character is shifted three raws to Rd at the top of the tont and A11 2t the bottom

FIGURE 16 — MCM66780 PATTERN

1111

og

[

1110

oo

E

Q00300
0gogog

#2000
NOGOOG
[Eies

s[s]s]

101

oo

06

1100

00

b6

0

20

o6

DoDooDOcY
[alajslals]

Pl

|5 s]alalus

000BODo!

Isle]
Qg

1a1e

oo

[#]s] Talulal Tals}
Beowoenog
[Blaalal =(o/ald

1001

T000

o1

6¥10

0101

aao

oo

oDI0

0ot

0060

AQ

A3,

A6 .. A4

The chirgetar s shalted three rows to RJ at the top of the font and A1 1 a1 the botiom

Shrited charact

r
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FIGURE 17 — MCMG66720 PATTERN
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Shifted character The character s shifted three rows to A3 at the top of the font and R11 at the bottom

4
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MCME570 Series MCMG6700 Equivalent Description

MCM&571 MCM66710 ASCII, shifted
MCMEST1A MCME6714 ASCH, shifted
MCME572 MCMB6720 ASCIHI

MCME573 MCME6730 Japanese
MCMB573A MCMG66734 Japanese
MCME574 MCMEE6740 Math Symbols
MCMES575 MCMBE750 Alphanurmeric Control
MCMB576 MCMGE760 British, shifted
MCMB577 MCMGE770 German, shifted
MCMB578 MCMB6780 French, shifted
MCMB579 MCMB6790 European, shifted

MCMG6700 Series
Pin Assignment

MCMG570 Series
Pin Assignment

1 Jcs3 AS3 [ 24 1 Vs RS3[124
2 O vee RS2 [ 23 20 vee RS2 [J23
a2 —csa Rs1 ) 22 3] vpo rRSY D22
4 [ a6 RS0 [ 21 4[] a6 1] seF3]
5 [ D% D6 [F120 5] DS o&[20
6 303 pa = 19 6C] D3 Daf19
T ol pz{318 7 D1 o218
8] A5 pofd17 B L] a5 pof{d17
0 A4 Ly =RI 9] Ad 21316
10 . C81 A0 15 w3 c A0 [
11 ] A2 csz2[> 14 ] A3 NnC 4
12 = A2 ves 313 120 a2 VSSpVJ

APPLICATIONS INFORMATION

One important appiication for the MCMBB6700 series is
in CRT display systems (Figure 18). A set of buffer shift
registers or random access mermories applies a 7-bit
character code to the input of the character generator,
which then supplies one row of the character according
to the count at the four row select inputs. As each row
is available, it is put into the TTL MC74895 shift registers.
The parallel information in these shift registers is clocked

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

The MCMB6700 series require one power supply of
+5.0 volts. When powering this device from laboratory
or system power supplies, it is important that the Absolute
Maximum Ratings not be exceeded or device failure
can result. Some power supplies exhibit spikes or glitches
on their outputs when the ac pawer is switched on and off.

FIGURE 18 — CRT DISPLAY APPLICATION USING MCM6E6710
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The formats below are given for your convenience in preparing character information for MCMGG700 programming,

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

Programming instructions for detailed procedures.

Character Number

Character Number

Character Number
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MSB

LSB HEX

MSB

tSB HEX
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