
CRT 7004 
JLPC FAMILY 

Dot Matrix Character Generator 
128 Characters of 7 x 11 Bits 

FEATURES 
o On chip character generator (mask programmable) 

128 Characters 
PIN CONFIGURATION 7 x 11 Dot matrix block 

o On chip video shift register 
Maximum shift register frequency 

CRT 7004A 20MHz 
CRT 70048 15MHz 
CRT 7004C 10MHz 
Access time 400ns 

o No descender circuitry required 
o On chip cursor 
o On chip character address buffer 
o On chip line address buffer 
o Single + 5 volt power supply 
o TTL compatible 

NC 1 24 GND 

SO 2 23 PE 

Vee 3 22 NC 

LS 4 21 VDC 

PRST 5 20 CUR 

L1 6 19 AS 

CLR 7 18 LCI 

L2 8 17 A7 

L4 9 16 A6 

L8 10 15 A5 

A1 11 14 A4 o MaS N-channel silicon-gate COPLAMOS® process A2 12 13 A3 o CLASp® technology- ROM 
o Compatible with CRT 5027 VTAC® 
o Enhanced version of CG5004L-1 

GENERAL DESCRIPTION 

SMC's CRT 7004 is a high speed charac
ter generator with a high speed video 
shift register designed to display 128 
characters in a 7 x 11 dot matrix. The 
CRT 7004 is an enhanced, pin for pin 
compatible, version of SMC's CG5004L-1. 
It is fabricated using SMC's patented 
COPLAMOS® and CLASp® technologies 
and employs depletion mode loads, 
allowing operation from a single + 5v 
supply. This process permits reduction of 
turn-around time for ROM patterns. 
The CRT 7004 is a companion chip to 
SMC's CRT 5027 VTAC®. Together these 
two chips comprise the circuitry required 
for the display portion of a CRT video 
terminal. 

Character 
Address 

Lower Case 
Inhibit 

Cursor 

PACKAGE: 24-Pin D.I.P. 

FUNCTIONAL BLOCK DIAGRAM 

Line Address 

Parallel, ______ ..... 

Enable _____ ----<r..L..--~;:;.~=;_--1 
Clock 

Preset----------------J 

Clear----------------.J 
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MAXIMUM GUARANTEED RATINGS* 
Operating Temperature Range ............................................................... O°C to + 70°C 
Storage Temperature Range .............................................................. - 55°C to + 150°C 
Lead Temperature (soldering, 10 sec.) ............................................................... +325°C 
Positive Voltage on any Pin, with respect to ground .................................. :................. + 8.0V 
Negative Voltage on any Pin, with respect to ground .................................................... -0.3V 
"Stresses above those listed may cause permanent damage to the device. This is a stress rating only and 
functional operation of the device at these or at any other condition above those indicated in the operational 
sections of this specification is not implied. 

NOTE: 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 voltage spikes or "glitches" on their outputs when the AC power is switched on and off. 
In addition, voltage transients on the AC power line may appear on the DC output. If this possibility 
exists it is suggested that a clamp circuit be used. 

ELECTRICAL CHARACTERISTICS (TA=O°C to 70°C, Vcc= +5V±5%, unless otherwise noted) 

Parameter Min. Typ. Max. Unit Comments 

D.C. CHARACTERISTICS 
INPUT VOLTAGE LEVELS 

Low-level, VIL 0.8 V excluding VDC 
High-level, VIH 2.0 V excluding VDC 

INPUT VOLTAGE LEVELS-CLOCK 
Low-level, VIL 0.8 V 
High-level, VIH 4.3 V See AC Timing Diagram 

OUTPUT VOLTAGE LEVELS 
Low-level, VOL 0.4 V IOL = 0.4 mA, 74LSXX load 
High-level, VOH 2.4 V 'OH=-20J.tA 

INPUT CURRENT 
Leakage,IL 100 /LA VIN = 0, LS, AS. A1-A7, Cursor LCI 

10 J.tA O~VIN:!E:.VCC' All others 
INPUT CAPACITANCE 

Data 10 pF @1MHz 
PE 20 pF @1MHz 
CLOCK 25 pF @ 1 MHz. 

POWER SUPPLY CURRENT 
Icc 100 mA 

':PREt········ :j1::; I"'···· "':1""14::' '! . '! •. '.' 

'(i'!I,:N~tlcei/rlil$'J' '.. . .' ~RY °nre PfirarnettlC ~J:h~~$a .final .t;peCifieau ;: I.· .• 

. . . , .• re$lJbl~cItO CIJ~9~, 

CRT 7004A CRT 7004B CRT 7004C --...... '. 
SYMBOL PARAMETER UNITS 

MIN. MAX. MIN. MAX. MIN. MAX. 

VDC Video Dot Clock Frequency 1.0 20 1.0 15 1.0 10 MHz 

PWH VDC - High Time 13.5 21 36 ns 

PWL VDC - Low Time 13.5 21 36 ns 

tcyAS Address strobe to PE high 400 533 800 ns 

tcyLS Line strobe to PE high 1.0 1.0 1.0 P.s 

tro t f Rise, fall time 10 10 10 ns 

tl PE set-up time 5 20 20 ns 

t2 PE hold time 15 15 15 ns 

AS pw Address strobe pulse width 50 50 50 ns 

LSpw Line strobe pulse width 50 50 50 ns 

tSET_UP Input set-up time ::="0 ::="0 ::="0 ns 

tHOLD Input hold time 15 15 15 ns 

tpdl , tpdo Output propagation delay 45 60 90 ns 
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PIN NO. 
1 
2 

3 
4 

5 

6,8,9,10 

7 

11-17 

18 

19 

20 

21 
22 
23 

24 

ClK 

AS 

A1-A7, CUR, 
lei 

so (Video) 

SYMBOL 
NC 
SO 

Vee 
LS 

PRST 

L1, L2, 
L4,L8 

CLR 

A1-A7 

LCI 

AS 

CUR 

CLK 
NC 
PE 

GND 

DESCRIPTION OF PIN FUNCTIONS 

NAME FUNCTION 
No Connection 
Serial Output The output of the dynamic shift register is clocked out 

on this pin. The serial input to this shift register is 
internally grounded; thus zeros are shifted in while 
data is shifted out. 

Power Supply + 5 volt supply 
Line Strobe A positive pulse on this input enters data from the L 1, 

L2, L4, L8 lines into the line address holding register. 
The LS input may be left open, in which case it is pulled 
up to Vee by an internal resistor. Data on the L 1 to L8 
inputs is then entered directly into the register without 
any latching action. 

Preset A high level on this input forces the last stage of the 
shift register and the serial output to a logic high. 

Line Address A binary number N, on these four inputs address the Nth 
line of the character font for N= 1-11.lf lines 0,12,13, 
14 or 15 are addressed, the parallel inputs to the shift 
register are all forced low. 

Clear A high level on this input forces the last stage of the shift 
register and the serial output to a logic low and will be 
latched (for a character time) by PE. Clear overrides 
preset. 

Character Address The seven-bit word on these inputs is decoded internally 
to address one of the 128 available characters. 

Lower Case Inhibit A high level on this input transforms the address of a 
lower case character into that of the equivalent upper 
case character. This is internally achieved by forcing 
A6 low whenever A7 and LCI are high. 

Address Strobe A positive pulse on this input enters data from the A1-A7, 
LCI and CUR inputs into the holding register. The AS 
input may be left open, in which case it is pulled up to 
Vee by an internal resistor. The data on the A1-A7, LCI 
and CUR inputs is then entered directly into the register 
without any latching action. 

Cursor" A high level on this input causes the cursor pattern to be 
superimposed on the pattern of the character addressed, 
i.e., the two patterns are OR-ed to generate the parallel 
inputs to the shift register. The standard cursor is 
presented as a double underscore on rows 10 and 11. 

Clock Frequency at which video (SO) is shifted. 
No Connection 
Parallel Enable A high level on this input loads the word at the output of 

the ROM into the shift register. The PE input must then 
be brought low again to allow the shift register to clock 
out this word. 

Ground Ground 

--~----~~-----
r·I----tpDl---·~1 tpDO 

AC TIMING DIAGRAM 

257 

4.3v 

O.Bv 

2.0v 

2.4v 

O.4v 

I 



XTAL 

CS
1 

R 

7404 

DATA BUS 

MICRO- ADDRESS BUS 
PROCESSOR 

CARRY 
74160 

DOT 
COUNTER 

(+N) 
CP 

_

CHARACTER CLOCK 
~--------------------IDCC H SYNC 

HORIZ.SYNC 

V SYNC 
VERT. SYNC 

ADDRESS BUS 4 

r;::======================-=t=.~ M-3 C SYNC 
COMPOSITE 

CHIP SELECT 
~----------------~CS 

n-__________________ D_A_TA __ s_TR_o_B_E ____ ~DS 

rr(~8=C=H=A=R=A=C=T=ER=C=O=L=U:::M::N:::j HI1-7 

6 CHARACTER ROW I¢;L============:::j DR3-5 

SYNC 

BL 
BLANKING 

CHARACTER 
ADDRESS 
BUS 

CRY () 
~-------r~----~ c 

SELECTOR 

:0 
(J) 

WITH -;::=A~S~C~II~1=.~------~--------' OPTIONAL r, 
MEMORY DATA 

o 
:0 
"TI , 
::
G'l 

MAPPING BUS 
CIRCUIT 

(IF REQUIRED) 

ADDRESS VIDEO DOT 
CLOCK 

RETRACE 
BLANKING 

SERIAL 

r-~--------------~ 
OUTPUT 

DATA 

OUT 

·OR 1 PORT RAM 
WITH BI-DIRECT 
PORT 

TIMING 
FROM 

DOT COUNTER 
OR 

CHARACTER 
CLOCK 

CRT 5027 VTAC 
CRT 7004 VDAC 

tLP CONFIGURATION 

VIDEO 

*CONSUL T FACTORY FOR CUSTOM FONT AND CURSOR OPTION. 
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1 2 3 4 5 6 7 1/82/1 

CLOCK 

PE 

AS CH rD~~J CH -;=;;_-J 1 '--____ --' '-____ ----' 6 

LSfl4J~---------------------------------------------------

PRESET 
-----------------~ 

~ __ ~r_l~ ____________ _ 

CLEAR ----------------------------' 

SO VIDEO 
7 DOT FI ELD ----'~"---""'___""':.....=_""_....&..>:..__""_=_.J""__1"__"'~'__'_"'__""__'_"'_..J..:::_' 

SO VIDEO 
8 DOT FIELD ---''''---''''--''''__'_'''-=--''''--'-'''-.l.-'''''-''''--''''---''''--'''~----''''-....L..--'''--' 

BF = Back Fill 

TYPICAL VIDEO OUTPUT 

CP EXTERNAL -----l 

Vee ,.-----------11- ClK (to chip) 

500n 

r-~--------~~____lClK 

74S74 

Qt-----~ PE (to chip) 

lOAD/SHIFT EXTERNAL-------4D 

NOTE 
The differences between the CRT 7004 and CG5004l-1 are detailed below: 

CG5004L-1 
1. If both the Preset and Clear inputs are 

brought high simultaneously the Serial 
Output is disabled and may be wire-ORed. 

2. All Inputs V1H = Vee -1.5v 

3. SO VOL = O.4v @ IOL = O.2mA 
4. Shift Register is static 
5. Clear-directly forces the output low; when 

released, the output is determined by the 
state of the shift register output. 

6. General Timing Differences-See Timing 
Diagram 
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CRT 7004 
1. Clear overrides Preset, no output disable is 

possible. 

2. All inputs (except ClK) V1H = 2.0v, min. 
ClK V1H = 4.3v, min. 

3. SO VOL = O.4v @ IOL = O.4mA 74lSXX load 
4. Shift Register is dynamic 
5. Clear directly forces the output low and will 

be latched (for a character time) by PE. 

6. General Timing Differences-See Timing 
Diagram 
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STANDARD MICROSYSTEMS 
CORPORATION __ _ CRT 7004-003 

(5 x 7 ASCII) 
CODING INFORMATION 

Dot Matrix Character Generator 

DO_DODO 0000000 0000000 0000000 0000000 0000000 0000000 OO.ooDD 00.0000 00.0000 0000000 ••••• 00 
DoaOODO 0000000 0000000 0000000 0000000 .000.00 0000000 0.00000 00.0000 000.000 0000000 ••••• 00 
0 ••• 000 aoooaoo .000.00 eooo.oo .oooeoo .oooeoa ••••• 00 oeooooo DoeOODO OClO.ODD 0000.00 ••••• 00 
00.0000 .000.00 eooo.oo aODoeoo oeO.ODD aoooeem 000.000 aOOODOD 0000000 0000.00 0 ••• 000 ••••• 00 

iii!i!! illn!! !i!i!!! il!Ii!! mm! illli!! III!!!! ii!ii!! ~~iiii~ ~~!iii! ~~~~iii iiiiii! 
0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 
0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 

The Cursor for the CRT 7004-003 is presented as a double underscore on Rows 8 and 9. 
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