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1.0 l.NT~OOUCTION. 

The Composite Vid.o lnt.rface Module allows the 264XX line of data 
terli~al, to be connect.d to co~patibl. larQe screen video monitors 
and Y;d.O hard copy units. 

2.0 OPEkATING PARAMETERS. 

A s~m~ary of op.ratinQ Darameters for the Composite Video Int.rface 
Mod~le is contain.d ;n tables 1.0 through 5.3. 

Table 1.0 Physical Parameters 

Part Size CL x W • 0) 
N~mber Nomenclatur. +/-0.100 Inches 

•• : •••••••••••••••••••••••••• = ••• s •••••••••••••••• a ••••••• = ••• ~: •• 

02640-6011~ Composite Video I/F PCA 12.9 • 4.0 x 0.5 

~ei9ht 
(Pounds) 

..aa.a ••• 

0.38 

••••••••••• & •••••••••••••• a ••••••••••••••• ~ ••••••••••••••••••••••••••••••••••• 

• ~ •••••••••• & •••••••••••••••••••••••••••••••••••••••••••• a •••••••••••••••••••••• 



13255 
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Tahle 2.0 ~el;ability and Environmental Information 

fnvironme~tal: ( X ) HP Class B ) Other: 

Re.tri(tio~s: Type tested at product level 

Failur@ Rat@: 0.258 

1.5255-91119/03 
Rev APR-14-78 

•••••••••••••••••••••••••••••••••••••••••••• = ••••••••••••••••••••••••••••••••••• 

+5 Volt Swpply 

Po~er Supply and Clock R@Qu;rements - "easur@d 
(At +/-5% Unless Othe~wil@ Specified) 

+12 Volt S'uPDly -12 Volt SUDPly +42 volt Supply 

a 1U mA rnA 

NOT APPLICABLE NOT APPLICABLE 

115 volts ac 220 volts ac 

a A A 

~OT APPLICABLE 

Clock Freauency: MHZ 

NOT APPLICABLE 
••••••••••••••••••••••••• = •••••••• =: ••••• : ••••••• = ••••••••••••••••••••••• = •••••• 
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••••• :............ • •••••••••••••••••••••••••••••••••••••••••••••••••••••• c •••••• 

Funct;on 
peA 

D.~I f Qnat i On 
•••• ~ •• c.c •••••• 

51 

.10 

A11 

A4 

AOI) OISAS 

----.--~~~-~~-------------~--~-------~~-~--~-~----~~---~~~~--I 
In 

Proceslor continues to HUN 
DurinQ Copy 

Module ADDR9 • 0 

---Module ADDR10 • 0 

Module ADDR11 • 0 

Modul. ACDR4 • 0 

Disables Bus Interface 

Out 

AlloWI Printer RUSY Line to 
StOD Terminal Processor 

Module ADDR9 • 1 

Module AOD~10 • 1 

Module AODP11 • 1 

Modu-l.e. AOD~4 • 1 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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5.0 Connector Informat;on 
•••••••••••• a ••••••••••••••••••••••••••••••••••••••••••••••• : •••••••••••••••••• 

Connector 
and Pin Net_ 

•••••••••••••• 
," Pin 1 

~ -.. 

-c. 

-; 
-t 

-~ 

-10 

-11 

-1Z 

-13 

-14 

-15 

-16 

-17 

-1b 

-19 

Signal 
Nallle 

• ••••••••••••••• 
+5V 

G~D 

-l2V 

-DDR4 

AOOR9. 

ADDR10 

AODR11 

1/0 

GNO 

Signa l 
Description 

Ground Com.on Return (Power and Signal) 

> 
> 
> 

Net Used 

> Not Used 
> 
) 

> 

> 
) 
) 

> Not Used 
> 
> 
> 

~egat;ve 

Negative 

t.eqat;ve 

) 
) 
) 
) Not Used 
) 
) 
) 

True, Address B;t 9 

True, Mddre-s s Bit 10 

True, Address Bit 11 

Negative True, In~ut Output/Memory 

Ground Com~on Return (Power and Signal) 



13~55 
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Conne>ctor 
and Pin ""c. •• C.=.~.I1:==&=. 
P1, Pin A 

-ft 

-~ 

-E 

-t 

-h 

-~ 

-"-

-L 

.. ~: 
-~ 

-F 

-f\ 

-1 

-~ 

-~ 

-ft 

-~ 

Tabl .. 5.0 

SiQnaL 
Name 

GND 

BUsn 

BUS1 

BUS7 

WRITE 

PRIOR IN 

PRIOR OUT 

RUN 

REQ 

1.325~-91119/06 

Rev AP~-1'-7R 

Connector Infof~ation (Cont'd.) 

) 

) 

} 
) 
} 

) 
) 
) 

} 
} 
} 
} 

) 
} 

} 

} 
) 

) 
} 

) 

S;Qn,l 
Description 

Ground Co~mon Return (Power and SiQnal) 

Not used 

NeQative True, Data Bus Sit 0 

t\eqat;ve True, Da·t a Bus B;t 1 

Not Used 

Neqative True, Data flus B;t 7 

NeQat;ve T,.ue, Wr;t"/Read Type eye le 

Not US'!d 

Bus Controller Priority In 

Bus Controller Priority Out 

Not USf'd 

Allow Processor to Access Bus 

NeQat;ve True, Request (Rus Data 
Currently Valid) 

Not used 
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Connector 
and Pin No. 

S;anal 
Name 

5.1 Connector Information 

Siqnll 
Description 

13255-91119/07 
Rev APR-14-78 

: .•.........•.. ················1····················:···············:.: ...... . 
1 

P2, Pin 1 I} 
I} 

-, I} Not IJled 
I} 

-3 > 

Pin -~ 
through 

Pi" -~ 

-10 

-11 

-12 

WRITE Output Ch~racter 

> 
> Not Used 
) 

RETURN Logic Signal Return 

BUSY Negative True, Copy Unit Busy Input 

REMOTE COpy Negative rrue, Copy Unit COpy Co.mand 
Output 

Not Used 

-14 COMP VIO OUT COMPosite Video Output 

-15 VIDEO RETURN Co~posite Video Return 

--~--~-~---.~- ~--------~---~-~ ----------------------------~--~--~----------~ 
P21 pi" I

through 
Pin -~ 

> > Not Used 
> 
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Connector 
and Pin N~. 

5.2 Ccn1WCtor Information 

• • , 
• 

5; gnat 
O.scription 

=a:.a: •••••••••••• .: •••••••••••• 1=-===-.= •••••• 1: ••••• = •• : ••••••••••••••••••••••• 
• P4, Pin 1 VIDEO • I;dec 
It 

• -i. aUF HlF BRT • leoative True, Bufftr.d Hllf-Bright 

• -3 G~D • Iround 

• -4 VDR I Itrticil Dr;ve 

• -5 HDR • 'arizontal Drive 

• -t 6ND • St-ound 

• ••••••••• a •• & •••••••••••• .: •••••• c=-.......................... · •••••• a •••••••••••• 

5.3 Cemwctor Inforllation 
••••••• ar •••••• lit ••••••••••••••••• -=-o.a:::a •• ~ ••••••••••••••••••••••••••••••••••••••• 

Con"ector 
.nd Pin N~. 

••••••• , •••• t •• 

P5, F' f n 1 

-i 

-3 

-4 

-It -
-t 

S i q,nal 
NI",e 

•••••••••••••••• 
~IDEO 

BUF HlF BRT 

6ND 

VDR 

HDR 

6ND 

Sf gnat 
DescriPtion 

==-=-••••••••••••••••••• a ..................... . 

.ideo 

If'ound 

.. rtical Drive 

llerizontal Drive 

-"ou.,d 

•••••••••••• & ••••••••••••••••••• ~ ............................................. . 
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3.0 FUN~TIONAL DESCRIPTION. Refer to the block diaqram (fiQure 1), 
schemat;c diagraM (figure 2), timing diaQram (fiqure 3), ~o.ponent 
locltion diaqra. (figure 4), Ind parts lists (02640-60119) locatea 
in the appendix. 

3." 

3.11.1 

3.1.2 

3.2 

3.2.1 

The Composit. Video ~odule perfor.s two independent functions. The 
first is to provide a 75-ohm co.posite video output available from P2 
(the rear connector) of the PCA. This output Cln be used to power any 
video monitor which is clPable of tracking the 22.5 kHz line rate of 
the terMinal. The second function of the co~posite Video Interface PCA 
is to provide bus decod1no, which allows the user to generate a copy 
either frOM the terMinal keyboard, or reMotely from a computer. T~. 
Com~osit. Video Interface Module functional blocks are sync ti.ing, 
vfdeo level Qenerator, bus decoaer logic, and copy command timing. 

SYNt TIMING. 

The sync timing bloCk accepts the vertical (VDR) and Horizontal (HDR) 
Dri~e signals frOM the Display TiminQ PCA and converts them to a com
posite vertiCil and horizontal sync signal which meets the overall 
com~osite video ti.ing specification. 

The sync timinq block is comprised of three on.-shots and two gates. 
The HDR and VDR signals are elch applied directly to one-shots. The 
vertical one-shot Q output (U2, Pin 13) is used to produce a pulse 
width of 100 .icroseconds which beco.es the Vertical Sync puls. at U2, 
Pin 13. The horizontal one-shot Droduces a Duls. width of 0.95 micro
seconds.· The Q output (U3, Pin 13) is used to trigger a third one-shct 
whi,h qenerates the ~orizontll Sync pulse of 3.5 microsecondS at U3, 

Pin 12 and the Q output (U3, Pin 4) is gated with the Ver~ic.l Sync 
pulse to "serrate" it. These serations keep the horizontal oscillator 
in th •• onitor svnchroniz~d during the v~rtical sync interval. Tn~ 
out~ut t;.;n~ to th. sync timing block is shown as the time di •• nsions 
on th. COMPosite video portion of the ti~;ng diaoram fiaure 3. 

VID~O lEVEL GENERATOR. 

------blo,k and the VIDEO and aUF HlF 8RT signals frOM the Display Timing PCA 
and converts theM to I singl. Composite Vi~.o (COM VID OUT) siqnal of 
1.4 volts peak-to-peek capable of driving a 75-ohm cable. 
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3.2.,2 

3.,5 

3.3. " 

Three ooen-coll.ctor AND qltes (U7) are used as a simole D/A converter. 
Trar.sistor Q2 clamos the full-briqht l~vel, ~6 Ind R11 form a volta~. 
divider which Sft. the hllf-br;qht lev.l. Re.istor R6 with R11 and R12 
in t)erallel, set the blanicif"9 (black level) and the saturation drop of 
u1 lets the sync tiD l.vel. The nod. at ~hich the •• components are 
jo"ed is buffered by emitter follower Q1 and conn.ct.d to connector 
'2 ~)' .. 15-ohM resistor (R10). Resistor R10 lerves both to give an 
out~~t i-DedanCf of 75 ohms, and to orotect Q1 from being destrOYed if 
the output beco.es shorted to ground or +S volts. 

8US Df CODER lOGIC. 

The bus decoder loq;c .llows • copy to De gener!ted e;ther from th
tfr&i",.l keybo!lrd or from I cOMDuter. 

lIodLile .ddr.ss of the COMDosite Video Interface PCA is set b)' four 
switches which cor.~ect to U1. T~e)' cause the outputs of u1 ~hich are 
connected together to go high with an input of either tdgh or low locr;c 
level deoending on the switch pOlltion. Durinq a print cycle, the ter
a;nil I)rocessor will first acce.s the bus decodfr and reQuest a status 

byt.. Bus bits RUSO and euS7 are then gated out onto the bus to ;ndi-

Cit. that the bus decoder ;s not disabled and is operltio".l. BUS1 
v;l~ go low if the CODY unit i, available (not busy). Once the Droces-

sor has deterlll;nfd that the COpy unit ;s ava; lable, it outputs a WRITE 
Ilon~ with a ch,ract.r on the bus bits. The bus decoder then generates 
I WRITE signal It U6, Pin 8, but ignor., the chlrlcter as the hard COD)' 
unit gets its inforMation frOM the cOMPoslte video waveforM and re-

Quires no logic inputs other than the REM'lTE COpy co •• and. Once the 

',rQ CODY unit receives the REMOTE COPY ComMand, ;t droDS BUSY which 
:!~~S the ter.inal ~ro,~"or ~1 pulling down RU~ throu~h Q3tc U4, 
freezing the display and preventing the scr-een frolll being changed 
either froll the keyboard or froM a r.mote source. Switch 51-A ;s in
cluQed to disable this line should the operator not v;sh the terminal 
"roc.ssor to be stopped durinq a CODY. 
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3.4 

3.4.1 

3.4.2 

COP~ COMMAND TIMING. 

The copy comma~d tit·;ng block generates the ~~O-microsecond REMOTE COpy 
pulle which is required to start the hard CODY unit, and also orevents 
-ultiple copies from beinQ made each time the print command ;s issued 
fro, the terMinal. 

The terminal can dump more than one character when a print command is 
isswed. The hard copy unit iqnores the character str~aM output frOM 
.emory and only copies the data which actuallY apoear. on the CRT di.
pll). Each character, however, caus •• a WRITE signal to be generated 
by the bus decoder, and the COpy com~and timing block must reject all 
of the w~rTE pul.e. except the first. This is done by one-shot U9 
whf'h ;s a retrigqerable one-shot with a timing interval of 0.7 .ec· 
ondl. T~e first WRITE pulse is allowed to triqqer the Copy Command 

one·shot (UZ), because U9 ha. not been tr;gqered. AS the BUSY line 
goes low and stops the terminal processor before U2 tires out, no fur
ther WRITE oulses will be generated until the copier is fin;shed. 

when BUSY goes high it triggers U9 which disables U2. The WRITE puls.s 
will continue to retrigQer U9 until there is A 0.7 second pause which 
.ill Illow U9 to time out and re-enable U2. 
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V!DEO --- -1- ---------- ------- --------, 
IUF-Hl-fliRT -,-----------------, 

VOR ---t---
HDR --------------, 

I , 
ADOR <II --- t-------
ADOR, ---------

ADDA 10 -+----
ADDR 11 -- -- --- -------f 

IiO --1--- --------f 
WAITE ------ -----oeof 

REa --1--------
IUSO ------------1 
!~s~___+_------~ 
IUS 7 ---_-- --------

I 
I 

SYNC TIMING 

IUS DECODEI' 
LOGIC 

WRITE 

VIDFO LEvEL 
GENERATOR 

copy COMMAND 
TIMING 

-----, 
I 

--~_ .. _OMP VID OUT 

1---------+--- REMOTE cOliV 

t----,-- BUSY 

I 
I 

r--,..---....... ------- --------" 
-T'\/\~·5V 

I 't 
RUN ----f- .. --------

I 
I 
I 
I 
I L ______________ _ ______ --1 

Figur. 1 
ComDosit. Vid.o Int.rfac. Block Diaqr._ 
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UD 
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4: 4: 4: <t <t I ADD DISAB 

SI [III I III n I 
Rl ] 

RS R6 

A2 c:£i:) QD R7 

QD ( C8 ) 
R8 

R3 GiD 

Ul < U2 < U3 ~ 88 
CEO R4 GO R9 

Rl0 
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< < 
R12 us U9 R13 

QID 

Figur~ I. 
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Reference 
Designation 

Ul 
,,,"' 
.. I.J 
IJI .. 
l.I,~ 

HP Part 
Number 

"1 !u-Glll 
,U!u-Old 
"Uo-17~ 
01 !u-u14l1 
\JUI)-019~ 

.UtU-l,·"S 

.. .ltu-l:.)~ 
O~ "o-Z"~S 
l.I1tv-3Sl-. 
\J11v-17 .... 

,H!U-Qlll 
~J.to-lOS~ 

t.I) tl)-Ol~~ 
g.HI)-\Jll~ 

Olt..-Il.l" 
OHo-ClU ... 

1" !1-17oo 
l.l!I-17c.. 

18!..-O_1 
'.!~O.!1.I. 

181~lllJlO 
07H-c:.~c: 
07!1-~"2 
Oo~II-OUtiS 

Ol!1-~"" 

\Jc.\d-l .. ~", 
OH1-0.o!dO 
,,1 !1-0.:dol 
OoU-l\.~S 
QUer-1S')S 

O.C;d-.J."'" 
u1!7-0.01 
Ol!1-0~oS 

lj Cl-109~ 
~l ~l-Ol'il 

18 .. (,-ll15 
1.co-H~' 
U .. u-lul 
lcI40-1.t09 
11.(1)-1"'0 

11l"~-12Ul 
Ueo-""o7 
1810-1':1.111 
h"~l"'ll 

l 

l 
2 

2 

I 
l 

1 
,/. 

l 
1 

I 
1 

I 

Replaceable Parts 

Description 

COMPOSITE VitlO INTERF~E ASSt"8LY 
DATt ~QOE: A-l~6-~ 
MEYISICH DATEI 01- -76 

CAPACllOa-faD .IUf .'0-20& SO.VOC CEa 
CAPACIIQI-fae .1Uf .80-20. SO.VDC CE. 
UPACITOR-FAt lSUf.-10& .l\wOC IA 
CAPACIToa-FaD .1Uf .io-lO, so.~oe CE. 
CAPACITOR-FaD .01SUF .-10' lOO.VOC POLYE 

CAPAC'Tua-FaD .0IUF .80-Z0¥ 100wVDe Ct. 
CAPACITOR-FaD S10Pf .-~I loo.vec "ItA 
CAPACITOR-FaD .01Uf .80-Z01 100~VDC cta 
CAPACITOa-faD 510PF '-51 100.VDC MltA 
CAPACITOR-fX~ lSUf'-IOI lOYDC IA 

CAPAC1JOR-faD .IUf .~·-~O, so.vue CEa 
CAPACITOR-FaD .01Uf .80-201 10C.VOC cta 

IEa"INAL-~IUO S~-PIN PMESS-MIG 
ItRMIhAL-SI~ ~-'I' Pkf~S-"T' 
ItR"IhAL-STuG SGL-PI_ PRES5-"TG 
TERMlNAl-STUt SGL-'Ilil pat~S-MT' 

C~NEelOR 6-'IN M tUSI IYP~ 
C~Nttl~R 6-PI" M POST IYPE 

lKANSI SIga IIIP .. 2N • ..ol SI IU-9l Po-JlOltw 
lRANSI SICA NtP l~..ol SI TO-9l Po-31OM1f 

Nt'''ORK-RES I-PIN-SIP .ll~PlN-SP" 
IESISTLA 10« II .ll5. f 1'-0+-100 
Rl:~IS'OR 10K II .llS. f '~.0+-100 
IESlsraa 2.61K II .125. f IC-0+-100 
aESISIOR 10K 'I .125 .. F T(-O.-IOO 

IUISTca 3U II .12S~' f "-0.-100 
RESISTOR IK II .1lS. F 1'-0+-100 
Rl:SISTOR lK II .125. F IC-0+-I00 
IESIsrOR Ik 'I .2S. Fe It--.OO/+.OO 
RESIsrOR 7S SI .5. Ct IC-0+~12 

aESISTOR Z~1 II .12SW f TC-O+-IOO 
aESISTaa 100 II .125. F 1'-0+-100 
It:laISJOR 100& II .IlS. F "-0.-100 

Swl;CH-I5L DIP ROCkER ASSE~8LY I-IA NS 
COY-RKa 0.922 IN LG; 0 •• 2~ IN .; 0.217 

It-DIGITAL ~7.LSI16N ITL LS ~UAD 2 
IC-DIGIIAL ~74l.S221N TTL lS O~AL 
I'-DIGITAL S~1.lS22IN TTL lS DUAL 
IC-DIGIIAL S.7~lS3'1II ITL LS QU'D 2 NAND 
It-DIGITAL S~l~lSl.N TTL LS HEa 1 INV 

IC-OIGITAl S"'74l.Sl1l11 1lL L~ IPL 3 AND 
,e-OIGITAL S'1~)lSIll TTL S TPL 1 AIilD 
h.-DIGITAL S .. 74l. SlIH TTL LS ~UAD 2 NAIiIO 
Ie-DIGITAL S"'14l.S122111 TTL LS 

Mfr 
Code 

2 ... 10 
2a410 
~19 
2a41O 
s.21t 

2a410 
2 ... 10 
Za410 
2a410 
56219 

21"'0 
2a4'0 

2 ... ..0 
za~.o 
ZI.ao 
za..aG 

272M 
212M 

o.UJ 
M71J 

11236 Z., ... 
2.5 ... 
2.5'" 
Z<t5 ... 

2.5'" 

2""'" 
24"" 
OUll 
OUU 

2.' ... 
245 ... 2.' ... 
ZI .. O 
2 ... 0 

IU95 
OlltS 
01295 
01195 
01195 

OIl'S 
01195 
OlltS 
Ollts 

Mfr Part Number 

OltO-Olll 
OUo-OUl 
UODIS.&9OZoaZ 
OUo-Olll 
292115192 

0160-2055 
OI60-UM 
01.0-2055 
0160-151" 
lSOOU6X9OZQN 

OUo-Olll 
0160-2055 

OJ6G-Oll~ 
OJ60-01l~ 
0)60-01Z" 
OJ6G-OU. 

09-'1-20.1 
09-11-20.1 

2 .... ~OI 
ZN4..oJ 

150 
' .... "~Io-IOQZ-f' 
' .... 1/I-To-l00l-F 
' .... I/I-I0-2611-F 
' .... "1-10-100l-f' 

' .... I/~To-)l6A-F 
' .... "I-To-IOO1-F 
' .... 1 I __ To-l ool-F 
UI0l5 
ll7505 

C .... I/I-I0-211.-. 
C .... II~To-IOI-' 
C .... "I-T0-100 ... 

3101-20'" 
JUI-0J92 

s..Hl SIl6>N 
Stlt74l. SlUN 
s..7~LSlZ1N 
~1IM.SUN 
s..7.a.SUN 

~7.LS11N 
SIIInS15N 
SIt 7 1M. UP 
S1117IM.SIlZN 


