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~----------------------------------~---------------------.----------------------------~----------------------------'--------------------------------~ ''THE MATERIAL HEREIN IS FOR INFORMATION PURPOSES ONLY 
ANO IS SUBJECT TO CHANGE WITHOUT NOTICE. DIGITAL EQUIPMENT 
COHPORATION ASSUMES 1110 RESPONSIBILITY FOR ANY ERRORS 
WHICH MAY APPEAR HEREIN." 

''THIS DRAWING AND SPECIFICATIONS, HEREIN, ARE THE PROPERTY OF DIOITAL EQUIPMENT CORPORATION 
AND SHALL NOT BE REPRODUCED OR COPIED OR USED IN WHOLE OR IN r'ART AS THE BASIS FOR THE MANU. 
FACTURE OR SALE OF ITEMS WITHOUT WRITTEN PERMISSION, COPYRIGHT ©19~/8 ,DIGITAL EQUIPMENT 
CORPORATION," 

VT72T FIELD MAINTENANCE PRINT SET B-TC-VT72T-,0'-2 

VT72T UNI'f ASSY A-PL-VT72T-,0'-,0' 
UNIT VARIATIONS 

16K 16 BIT DYNAMIC F.EAD/WRITE MEMORY A-PL-MSVl1-DC-~ COVERED BY THIS 
PRINT SET 

32K 16 BIT MOS MEr.' D-CS-M8,0'44-,0'-1 VT72T-A.2\ 

32K 16 BIT MOS D-UA-M8,0'44-,0'-,0' 
VT72T-AB 

MEM VT72T-BA 

ASYN LINE INTERFACE A-PL-DLV11-F-,0' 
VT72T-BB 

ASYN LINE INTERFACE D-CS-M8,0'28-,0'-1 
1----

ASYN LINE INTERFACE D-UA-M8,0'28-,0'-,0' 

PACKAGING INSTRUC'l'IONS VT72/T DISPLAY A-SP-3700364-0-0 

VT72 FIELD MAIN'l'ENANCE PRINT SET MP0'~613 

I-------_.----t 
[L..-__________ --' 

-> w 
DATE 

USED ON OPTION/MODEL DRN. 

~~~----------------------------------------------------------------------r_------_,--------~ D. BRIGHAM2MAR78 VT72T 
o CHK'D ___ DATE 

CI) 2: 1------+------I/I;3/,UfI .¢: ...... i">' / tf 
m ~ ci . f /i.1'e' 1.f 
Z iii :J: 
~ :> () . PROJ. ENG. DATE 
'" w ~----_+------I,~ J';? 1,/' 

rtTLE: 

VT72T/VOL 2 
Fi0!d Msintenance 
Prcnt Set 

Dc~atol E'Cu~a:ment 
C~1~~~Q~Ci11 

PRINT SET ORDER NO. 
MP~,0'615 

VT72T FIELD MAIN. PRINT SET 

REV . , i ~ ~-r---------------------------------------------------------------~=========t========:t~7~~·~~~~~~"~~~~;.~~·--~A~n~W~/~~~ SIBZE I CODE NUMBER 

. e ~ FIELD SERVo DATE ~-=:..--L.--.,;T:;.C=-_+-_'"T""VT_r7-2-T"T--¢--.,2r___r--+--r__; 
B ~ SHEET I OF -~- ~~ ~'171 DIST. I I I I I I I ~~~_L _______________________________________________________________ ~ _______________ ~~~ __ ~~ ____ ~ ______ -4 __ ~_L __ L_~~ __ L-~~~ 
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DIGITAL EQUIPMENT CORPO~ATION 
MAYNARD, MASSACHUSETTS 

MADE BY R. ROBICHAUD 
DATE 7 MAR 78 
ENG 7.tN'78 DATE 

ITEM 
NO. DWG NO./PART NO. 

1 E-UA-VT72-AA-~ 

2 E-UA-VT72-AD-~ 

3 A-PL-MSVII-DC 

4 A-PL-DLV11-F 

S B-IA-7420034-~-~ 

6 -.------.-
7 A-SP-3700364-0-0 

8 A-PL-MRVll-VC 

9 A-SP-99Ce)261-00 -

TITLE 

VT72T UNIT ASSY 

DEC FORM 
1.- ORA 110 

PARTS LIST 
CH~CKEP A9~~ SECTION 

DATE I" 4~ ra 1 
PROD d.' J_A' tv ISSUED SECT. 

DATE ~q -A<tOti ~~ 1 

DESCRIPTION 

VT72 aASIC, ASSY (115V /6¢'HZ) 

VT72 BASIC ASSY (23~VI 5¢'HZ) 

16K 16 BIT DYNAMIC READIWRITE MEMORY 

SERIAL LINE UNIT 
'. 

LOGO ~'T72T 
- ..... 

PACKAGING INSTRUCTIONS VT72T DISPLAY 

BOOTSTRAP 

CARTON REG SLOTTED WITH FOAM 

ASSYNO. 
, ..J\ ...... 

SHEET 1 OF 1 

c 
QUANTITY VARIATION 

f I'Q ~ III 
~ ~ 
I I I 

Eo! Eo! Eo! Eo! • 
N N N N 
r-- r-- r-- r--

~ ~ ~ ~ 

1 ;;. 1 -
- 1 - 1 -
1 1 2 2 

1 1 1 1 .-
1 1 1 1 
.. , . 

1 1 1 1 

1 - 1 -
1 1 1 1 

.. 

-

I 

• 
-

SIZE CODE NUMBER REV ECONO. .. 
A PL VT72T-~-~ . 

OIST J 
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• 

• 
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OOGltAL r=QlID~MIEPjT CORC'O~ATION 
MA YNAAO, MASSAC~~US::TTS 

PAr-rTrS L~ST 
MADE BY E.DEVRIES CHI:C"l:j) ~. GIII€A.J SECTION 

DATE 14-12-77 DATE 2.-2/-rfJ 
ENG -;::. J;J~ PROIl '~·~~::iEI ISSUED SECT. 

DATE 2 - 201 - 78 DATE '2.-21-')1l' 
ITEM 
NO. DWG NO./PART NO. DESCRIPTION 

1 D-UA-M8¢44-¢-¢ MSV11-D (32K X 16) MOS MEMORY SYSTEM 
2 D-BD-MSV11-D-4 MSV11-D!E BLOCK DIAGRAM 
3 D-FD-MSV11-D-5 MSVll-D/E FLOW DIAGRAM 
4 A-SP-MSV11-D-3 MSVll-D SYSTEM SPECIFICATION 
5 D-TD-MSV11-D-6 MSV11-D!E TIMING DIAGRAM 
6 A-PL-MSV11-D-7 MSV11-D SHIPPING LIST 

TITLE ASSYft;o. 

MSV11-D (32K - 16) MOS 
B-DD-MSV11-D 

L SHEET 1 1 
DEC fORM 
Ci':." 110 

MEMORY SYSTEM OF 

QUANTITY VARIATION 

I=l 
I 

r-I 
r-I 
:> 
~ 

, i ... 
!REF 
IREF 
IREF 
iREF 
IREF 

, 

SIZ:: COOlE NU~O~~ A~V EOOf..iO. 

A PL M..c;V11-D-¢ * 
DIST I I I I I 



8 

D 

-

c 

B 

-

NOTES: 

I. 

2. 

3. 

I 7 I 

• .. WIRE WRAP PIN 

J.'MPER 
TYPE MEMORY CONFIGURATION 

I--------j--.:;.-=--=~;;;.;.;,..-I 

NON PARITY 5 TO 7 

PARITY 5 TO 6 

TYPE JUMPER CONFIGURATION 

4K 17TOl5 & 17TOl4 

8K 17TOl5 & 12TOl4 

16K 16 TO 15 & 16 TO 14 

32K 16 TO IS & I¢TO 14 

4''--~~~;~o;Bti~~~~E;~SQS~~===~S\W~J~r&~C~~~~0~F~'-~~TIN~1G~~' 
I~R>C OCTAL SI-I SI-2 SI-3 SI-4 SI-5 

4 (1\2(1\(1\(1\(1\ x 

20 120(1\(1\(1\ X X 
24 14(1\000 X X 

28 16(1\(1\(1\(1\ X X X 
X 

36 22000G x X 

4(11 2400(1\0 x X 
44 260(1\(1\(1\ X x X 

x X 
52 320(1\0(1\ X X X 

X X X 

60 36(1\(1\(11(1\ X X X X 

64 40(1\(1\0(1\ X 
68 420(1\00 X X 

X r--x X 

x 
x 

x x 
84 520""~ x x x 

X x X 

X x X x 
96 6006C:6 X X 
100 621'60(11 X X X 

104 6406C:6 X X X 

108 65606:6 X X X X 

112 76066(1\ X X X 

124 76000191 X x X X X 

__ I 

5. NORMAL JUMPER 1 TO 3. 
-OPTIONAL JUMPER I TO 2 
WILL ALLOW USER TO EXTEND USABLE 
MEMOR't SPACE FROM 281< TO 301<. 

6. JUMPER BATTERY BA~9~RY 
BACK-UP BACI<-UP 

W2 OUT IN 
W3 OUT IN 

W4 IN OUT 
W5 

7. MEMORY 
S,Ii!E 

41< 
81< 
16K 
32K 

IN 

WI 

IN 
IN 

OUT 
OUT 

OUT 

R3 

OUT 
OUT 
IN 
IN 

5 

8..-----.-----.----.--. 
OPTION PRIMARY SYSTEM 

DESIGNATION VARIATION DESCRIPTION 

MSVII -DA M8¢44-AA 4K X 16 BITS 

M5VI'-DB M8¢44-BA 8KXI68ITS 

MSVII-DC M8¢44-CA 16K XI6 BITS 

M5VII-DD M8¢44-DA 32KXI6BITS 

9. IC TYPE +5V GND +12~ -5V 

555 I 8 
M05 9 16 8 I 

74S373 216 116 
74L5393 14 7 

7452816 14 7 
74574 14 7 

745116 14 7 

74S1 I 14 7 

8641 16 8 
86416 8 I 
7452416 216 116 
74537 14 7 
74522 14 7 

110<4 PROM 18 9 

74S¢2 14 7 

74L575 5 12 
74S32 14 7 

74L51¢ 14 7 

74L524j1 216 116 

Ie.&. THESE I.eS USED ONLY IN 8K & 32K CONFIG'S. 

6 5 __________ --L----------

t 

+12V R25 
31.6K 1% 

R26 
18.2K 1% 

1.-----1516 7 

C 7 CTl VTH DCG 

I<lIIUr: 555 
E34 

2 C 

I GND :f: 
R vee 

'(4 8 L.... ____ ..L-.....J 

4 

3 

3 t 

/SEE NOTE 6 

r -7"-, 
+I2V .. A021~ I 

+12VB8U .. ASI I 0--- ~1----ll---11---1r-------l.------+12V 
I W4 I + CI,C2 CI46 CI28 THRU CI45 

AC2,aC2,ATt,AJI, I I _T47).1f' T·¢IJJ~ T. .22 ~ .T 
GND BJI.AMI,BMI,BTI I 1'" -~ 

-I I I I CI00THRUCI09, -1~CIl0.ct17,CII9.1 
--+~1!::C9 I I - C3 4"CIII THRU CII4 J,..CI21;CI22,CI23,::!:: 
+ 2.2Ll,F' I I + 6.8JJf' ClI5,C"6.CI2~ 'f e1l8 • T 

1---.011 j.~- 1""--.011 Uj: ~ 

+5V AA2,8A2.BVI I 1 W3 I 
I --~~'-r~----~--------L-~-----+5VBBU ... AVI ~v:s- ] RI5 + 5VCR 

-f- 2216 

C5 
2.2W 

+ 

SEE NOTE 6 J I---vvlr----------.-----~- + VCCI 

RI4 
2216 '----'W1r--1-.-----.-1----I----+-- + VCC2 

C 126 C 127 CI24 C 125 

II-:_22_JJ_f'_..J.T_'2_2JJt'_-__ T.1.-·2_2U_f' J.22JJf' 

BLI 
~ 5V (MARG) ;;;: ..... -----, 

_ 5V (MEAS) ;;;:.B,..KI_~ 

01 01 
~~2 3 2 _1 '''~~J'---l~--~ 1-------,.----.----..,.--- - 5V 

"""I CI47 THRUI -1 1 ~7 02 - C6 CI¢ RI7 CI55 -;k - C4 C99 

L-67_2_+..J.T_2_.2_)$_~ __ l.L-.4_7_11·_...L.~_~_-LT_·2_2_U'_-L T __ +_T.L~·¢II1. 
+SVCR 

R27 
3316 

R24 
5.6K 

+5VNCR 

D 

c 

REF KIll l ::.A .. KI __ -I-__ -'--_-'-;' Cl. 
f--__ -r---'2'=<i;~/~<,S _3./7 )2.3 __ [tJ REF ell< H [3,5J 

NOTE: 

4 

RI6 
121 
1% 

L-:'-
AM2 

I 

AN2 AR2 AS2 

BUS GRANT, CONTINUITY 

3 I 

SIG~Al NAMES WIll BE REFERENCED AS FOLLOWS: 

[x] SIGNAL NAME [Y/Z] 

\
L NUMBER OF CONNECTION 

POINTS ON DESTINATION 
SHEET. 

-- DESTINATION SHEET 
NUMBER. 

'-------- SOURCE SHEET NUMBER. 

B 

DRNSG.. C;....,;.t -2~~ FlRSTU$EDON 

~.-.DR_ G,oIEA) 2-21.'" M5VII-:) 
ENG, I? _ (,/~_ r'Z1-7o TITLE 

PPOJ.ENG.II..../I-. Z·~/-18 321<. 

IdhR1It/::1I A 

ISBIT 
frri~·'· HIGHEalSSt. 

PROo. e_ ~I I -U-?" MOS rv:EM 
I:HJl -WI RCll44-l7, SIZE r:.0~EJ ~:, .. aE. I REV. 

&CALE D ICSI M8\l144-0-1 C 
SHEET I OF 7 .~D;y;'ST;;;,;....._'_..a....a....a..-f-_'_..J.._'__'__I 

2 I nL- 1 

• 

• 

• 



D 

• 

c 

B 

.. 

.. 
A 

CHIC 

8 

7 6 
BAI 

BOCOK H_-""""'"<I 
'-=--/?] oeOK l [4] 

ARI 
BREF l --+~<:r;;;;~I-"-__ [Z] EXT REF H [4] 

AU2 
I:',J"-lL. ~ . 

[3J lAT 000 H [ Z ] ___ r_- - ~i,-=. - - ~S - 13 -, 

AVZ: r-l- . [zJ OAl "" H [4,6J 

BOAlIL_
1 

~-

[3JLAT001 H[2J I ""::>-'-'1<»'--___ [2] OAl 01 H [3,~ 
BEZ I 

BOAL2 l ... --:---t---...., 
[3]LAT OGiz HT 2 ]--- -:-Hr~..L...!-d ~....::-___ [2J OAL 02 H [3,6J 

BFZ 
B~L3l~--~---~------..., 

[3J LAT OGl3 H [z J -.-----t-.,---,O-.-L...:!{j 

[5J RPLY L [Z/5] --;:::~C 
[2] DIN L [2/5] 

BHZ 
BOAl4 l ...... ----------____.., 

BJZ 
BOALS L ... .:--=------t----...., 

[3] lATpGlS H [2 ] ---:---t:.::.r""'o--1...!?d 
BOALS l B.I(;=2 __ .....:.... ___ _+_--'---, 

[3] LAT Q¢6 H [ 2 ] ---:I---r"1""h----L-.!.d 

8LZ 1 
BOAl7 L ... --...:....1 ----t---____.., 

[3] LAT 007 H [2 J ---;---rno---L..:!<:j 
[sJ RPLY L [2/5J , 

[zJ DIN L [2/5J -1"L _ 
BMZ 

B~L8L •• ~-----------, , - - --

BNZ 
~A~L~=---~--~r_----...., 

[~LMD"9H[l]--_;_--~no_~~ 
BPZ 

BDALIt) L -..::......~--~-----...., 

[3] LAT· 010 H [ 2 ] ----:---f!=1n:r-..L.!.d 
BDAL II L .BR,.:.:2=---...:. ___ --ii--___ -, 

[3] LAT 011 H [ 2 J ---
[S] RPLY l [2/5] ---i-i«r, 
[z] DIN L [Zt'JJ - - - --

MY. 

7 

'">-'6'--_____ [zJ OAl 03 H [3,6] 
1 

1 

-~ 

'>!J!:.....------- [zj .JAl 04 H [3,6J 

>!1.:::..3 ____ [2J OAL0S H[3,6] 

'>--=3 ____ [2] OAL 06 H [3.6J 

':>-!6"--....,-__ [z] OAL Gl7 H [3,6J 

[z] DAL f. H[3,7J 

13 [l] OAL Gl9 H [3,7J 

3 
~] DAL 10 Ii [3,7] 

6 
[2]DAL II H [3,7] 

--I 

6 

5 3 

APZ Ild]f) BBS7 l •• ----'~ 864<» \-!1~3 ______ _ 
________________ ~II. EZZ 

BSZ Z r - - [~' . 
[Z] BANK SEL 7 H [4] 

BDAl 12 l ".--"-,,"--. - , , , 
I , 

AKZ 
SWTBT l --~<l 

L - - - -= SEE NOTE S 

5 

BOAl 12 l ii~;:z=___ ____ . ____ -, 

r 

BTZ 
BOAl 13 l _:---..:..----+-----

[3J lAT 013 H [ 2 J ------+_'" 

~ALI4lBaU;:Z=--------~~-.-, 
[3J lAT 014 H [ Z ] ---,----1...,,- 'p---L""':"'Q 

BV2 1 
BOAl 15 L -·-I----r---..., 

[3J lAT 015 H [2] ------t'lno---L..:!Q 
1 7 

[5J RPL:Y l [2/SJ ~ 
[zJ DIN l [2/SJ L _ _ _ 

ACI 

8641 
E69 

BAOI6l •• -----------, 

r 
[4] PAR ERR H [2] ---;-' -------'=f"J:)--L-'-Q 

AEZ 
BDOUT L -=--1---'----+-------, 

AOI 
BAD 17 L ----1---'------1----, 

~] RPLY L [2/SJ --...;...-,:.-0-......, 
[2J DIN l f?/5] 

AJZ 
BSYNC L ---------, ,-

AH2 
BmNL~~~----_+_--·-____.., 

BRPLY L 
AF2:= , 

(sJ RPlY H [2J ---'1----t4 

I 
[sJ RPlY EN L [?,5J ----"'""""(.J--' L_ 

3 

[z] WTBT H [4] 

14 [z] WTBT L [4,5] 

-= 

-, 
10 I [z] OAl IZ H [3,7J 

~3!..-______ [z] OAl 14 H [3,4,7J 

>-=6<---.,-__ [z] DAl IS H r 4,7J 

__ .J 

>-=3'----'-__ [2] WWPA 16 H [4J 

13 

>-"I"~--:--- [z] Dour H [4,5J 

~6::..--'--- [2] 11.17 H[4J 

.----------- [z] SYNC H[4/3] 

,-----..,.-- [2J SYNC L [3/2,4J 

~3,---__ [lJ SYNC l H [4.S/2J 

.----'::-:c-:::-:::""":A-- [2] DIN H [5] 

- [zJ DIN L [2/5J 

....J 

TITLE 

32K 1681T MOS MEM 
C SHEET 2 OF 7 

2 

D 

c 

B 

.~ 



0 I I I f 
.,) 

, 
" I 3 I I.i. I 1-0.:.tl"09W ~qJ 2 I 1 I ......... ___ ..... Y04_~_ 

fiIO'UTl' elf MlTAL IIOLJI'WNT (IIUCaA: #HI -.u. .....". II IDICIDUCID ca CUI'tID OIl USID ....... 
• IN PAIT AI TteIllWS" THI ~ACTUM ........ 

:""::n-W77"=A6.~CDUalATW:IN" 
R2 

2 22 I [3] MUX A I H [6/2 ,7/ZJ 
RI 

6 Z2 5 
[3] MUX A2 H [£{Z ,7/2 J 

0 [5J ROW ADO OUT CONT H [3J RZ 

~I 6 2Z 5 
0 

OC RI 
[3J MUX A3 H [6/2 .7/2 J 

[Z] OAL ~I H [3,6~ 17 
745373 

J.iL ~[3JMUXA4 H[£{2.7!2] +5VCR 
07 E35 RT 

[7.] OAL ¢2 H (3,6 ___ A r!L-f- RZ 
05 RS 4 ~3 [3J MUX AS H [6/2,7/2 J .---

~2rAL fl3H (3.6~--! 9 '-' 04 R4 RI 2 4 
2 OAL 04 H f3 ,6 14 

15 
06 R6 4 22 R4 R4 

2 OAL f\5 H 3,6---1. 03 R3 6 ~ [3J MUX A6 H [6/2,7/2 ] 51< 5K 

[2J oAL 916 H [3'~j 18 08 RS 19 I 3 

- [2J oAL 14 H [3.4,7 _-2 01 RI ~ 

I 
~ 

~ 02 R2 ~ ~g-- [3J PAR ERR INO H [4] ...L EN 

'I'" 
'-R3- -, 

[2J SYNC L [31z.4J I 22 I 
[3] MUX A7 H [6/2,7/2 ] 

I ~I 
[SJ COL ADD OUT CeNT L [3J 

~I I r I L. ____ --.J 
OC -= 'cSEE NOTE 7 C 745373 C rJ DAC'" [,.] " " '" " ~ 2 OAL 918 H [3.7J 13 05 R5 r!L I-

'~D"." [J,'~~" " 

9 
15 2 OAL IflH [3.7 14 06 RG 
6 D 2 OAL I I H [3.7 7 03 R3 
19 

[2J OAL I Z H [3.7 18 08 RS 
[2] DAL 13 H [3.4.7j 3 0 I R I 2 OC 

4 02 R2 ~ 745373 ? 

:- I EN 
(6) DO(ilf\ H [3J 3 01 E4(i1 R I <. [3J LAT O~(iI H [2J .... [6J DO OIl H [3J 14 06 R6 

15 
[3J LAT 00 I H [2] +-I" 

. 
4 02 5 

[2J SYNC L [3/2,4J ~] DO 012 H [3J Ri! [3J LAT 0012 H [2) 
~ [6] 1>0 013 H [3] 7 03 R3 G [3J LAT 0013 H [2J 

I§] DO f\4 H [3J 8 04 R4 9 [3J LAT 0014 H [2] H [5J REF ACO OUT CONT L [31zJ ~] 00 015 H [3J 17 07 R7 16 
[3J LAT 0015 H r2J 

,1,1 18 08 19 - I 

(6] 00 016 H [3J R8 [3J LAT 0016 H 2J I 

OC [6] J)() 01 7 H [3J 13 05 R5 12 
[3J LAT 0017 H [2J Gl 

74L5393 745373 
II: I ~ 

EN ""1' 
[IJ REF CLK H [3,5J -'-<: IA E23 IQA 3 17 07 E29 R7 ~ I" Iv 

IQB -t 13 05 R5 ~ [4J DATA LAT L [3Iz.4J 
s 

B IQC 5 8 04 R4 9 ~ 
100 6 -~ 06 R6 15 

~. ~ 2A 2QA " 7 03 R3 
G 

2QB 101 18 08 R8 19 ~ 
ZOC 9 3 01 RI 2 

D 200 ~ tD2 R2 ~ 
ICL XL EN B ac 
-q2 

- II 7453/3 
f7J DO f\8 H [3J 14 06 E7 R6 15 

[3J LAT 0f\8 H [2J - [7J DO 019 H [3J 3 01 RI 2 [3J LAT 0019 H [2J I-
- [rJDo I (iI H [3J 18 08 R8 19 

[3J LAT 0 If\ H [21 
I 

[7] DO II H[3] 17 07 R7 16 [3JLAT 011 H[Z] 

[5 J REF ADO OUT CONT L [3/2J [7] DO 12 H [3J 8 04 R4 9 
t3J LAT OIZH[ZJ 

[r]TlO 13H[3J 13 05 R5 12 
3J LAT 0 I 3 H[ZJ 

(7] DO 14 H [3J 4 OZ R2 5 [3JLAT 014H[zJ 
[7] DO 15 H[3J 7 03 R3 6 [3J LAT 015 H [ZJ 

• 

• 

EN 

A [4] DATA LAT L [3/Z,4] YII A • 

REVISIONS 

CHK CHANGE NO. I REV. 

I I 

I I I I I I IT'T32K rZ
I
Ersl NUM6ER IAt ~ 16 BIT MOS MEM D S M~q)44-q)-1 

• : I SCALE SHEET 3 OF 7 DIST. 

DEC FOJIM NO. 

S I 7 1 6 I 5 f " I 3 I 2 I /11'- 1 
_ ... 



I 

• 

• 
A 

CHI( 

---. _ ... 

8 

REV. 

7 6 

+5VNCR 

RS R6 
SK SK 

r~ "11, ~-~ RII 
L ~_~!....o 4 _.!1 5.6K 

~-1~;=;-~1 
I · 9 SI-Z 2 

8 51-3 3 I 
I 7 SI-4 4 I 

SEE NOTE4-r 6 SH, 5 I I ~~E2~~I~----------~ L=-__ -.l 

7 

[2J AI7H[4]----'LJ 
[2]WWPAI6H [4]----=~ 

[2J OAtiS H [4,7J --'-I 
[2JOAlI4H [3,4,7J---.!Lj 
[z]OALl3H [3,4,7J---'LJ 

[2J EXT REF H [4] ___ ....J 

[2J BANI$ SEL7 H [4J ______ -1 

6 

5 

1----1 
I +SVNCR 1 

I I 
II¢ I 

f-'-'--r-e 
I 16 I 

r-I...... +SVNCR I 
} RI3 I r K I 

12 

I 1 ,1 

L: _~~ 
-tSEE NOTE 3 

5 4 

3 

14l.S15 
EI6 

[2J OAL t/)I/J H [4,6J --=-I 
2 

O~ R¢(I) 16 [4] LAT A~0 H [5J 
R¢((b) I [4J LATA0f/J L [5J 

3 01 R 1(1) _15 __ [4J LAT Rf/J SEL L [5J 

RI~ 14 [4J LAT R~ SEL H [5J 
B 

[3J PARERRINO H[4J 
s 

02 R2(1) I [4J PAR ERR H [2J 
R2(~ II j ,-

1 03 R3(1) 9 

R~11-8,,--_ [4J PLUP I H [SJ 
ENBI EN'B2 

13 4 

[2J SYNC L [3/2,4J -----' 

L4J DATA lAT L [3/2,4J ------' 

A 

TrrLE 

32 K 16 BIT MOS MEM 
SCALE IHElT 4 OF 7 

3 2 



0 

C 

A 

CHK 

8 7 6 5 3 

17 ~:..-- D;J REF REO L [sJ 
[5J Dl2 H [5J 4 ES 16 -[SJDl2 l[5J 

[5J PLUP 2 H [ 4/3J 
,------- [5J INT REF L [4,~J 

f 4LS240 

(I) 

5 5 I 3 I 
74574-01 E21 74S74 -01 E21 

DJ REF elK H [3,SJ ~_ 3 C 0 
5 '/; 

[5J DL9 Hfs/zJ ~ 13 

[sJ DL6 L [5/2J E28 
[5J INT REF H [S/2J 

RIS 
I" 6 19.6 

+5VCR +SVCR 

[sJ REI' REQ L [5J 
[4J DATI REQ L [s/2J 

[4J DATO REJ. L [5J 

[5J LOCK OUT L [5I2J 

[5J DL6 L [S/2J 

[5J INT REI' l [4,5/5J - ..... -""-1 

[sJ DL 0 H~/3J-

RI9 
6.19 R20 74 LS24i2! 

8 1% .289 1% 

[4J LAT A'/;rfJ L [sJ ---\ 
71 1 5 ] [5J DL7 H [sJ ---'---0-·--<')---I~ 10 9 [2J WTBT L [4,5 -

[ SJDL9 H [s/zJ __ ~6.:...1 -<:9 12 0 1 8 _ OS' flPLY L [2/5J L _ _ J _ 745740"'--..,..-- CJ 

~ -II EI5 
SEE NOTE 2 [5J RPLY EN L [2,SJ -- C (I) 

[2J SYNC 2 H [4,S/2J ----' [4] LAT A'/;rfJ H [sJ --~ 

r-:"-- [5J RPL~ H [2J 

[4J PlUP 1 H [5J --,-----, 

R21 
330' 

S 

[SJ INT REF H [S/2J 

[5J OL3H[5J 
15 18 

[5J OlT 3 H [5J 

':" ':" 

[5J OL2 H[SJ 
74LS240 [5J Ol3 H [sJ t5:", " [5J Ol4L [4J 

t5~ Ol5 H t5J 
5 Ol6 H 4.SJ 

[5JOl7 H [sJ - [s] Dl4 H [s] 

[5J Ol9 H [S/2J 
74lS240 

15 7 6 14 
[sJ lOCK OUT l [SIZJ 

':" 

~ [5J Dll¢) H [5J 
R22 
215 

[sJ OLS H [5J 
II 

[5JOlS L[5J 

12 
[5J OlT 5 H [sJ RS 

~:""""...::!..JWv::!.-__ [sJ WTBT ¢ l[S/2J 74S37 3 3 22 4 
2 E~ 

R8 
II 5 22 6 

~
4LS24!11 

[sJ Ol6 H [4,SJ II ES 9 [sJ Dl6 L [5I2J 

(19) 
b.!:~~~:""-- [sJ WTBT I l [7/2J 

[5J DLZ L [5J --L"-r1. 

r--r-- [sJ ROW ADD OUT CONT H [3J [5J DL I/) H [S/2J 
[4J DATI REQ L [5/2J -~*" r..:S~ ___ ,--__ [5J DATD RPLY elK H [5J 

[SJ DLS L [5J 
[sJ ROW ADD INH l [5J 

REV. 

8 

[5] DATO RPLY CLK H [5J ---"-1 

[2J SYNC 2 H [4,5/2J ---

-Rl 

[sJ INT REFl [4,5/5J 

. [4J LAT R0 5El l [5J --"'-(J, 

[sJ INT REF l [4,5/5]-........,.."'-<J 

[5J INT REI' L [4,5/5J .. ---,----1 ).:~>-=G'--~5_"2rv2~- [sJ CAS (I) L [6/2J 

[5J DlT 5 H [5J ---~-"-1 

7 

[4J lAT RI/) SEl H [sJ --=-Q'::..~ 
RS 

:crS"---'1..,J2"'21\r='2'--_ [5J CAS I L [7/2J 

6 

[SJ Dl!ll H [s/~ 

[sJ OlT 3 H [5J 

5 

4~ 
5 EI0 

R7 

~_.....:i'-'2"'2,...,. .. =..2 __ [sJ RAS'/; L [G,7J 

R7 

~_:::.3-,2",2,."....:..4 __ [sJ RAS I L [6.7J 

3 

[SJDLC H[S / 3 

[sJ INT REF L [4,5/5J -~-L 
p-=.-- [sJ COL ADD OUT CONT L 13J 

[5J lOCK OUT L [5/2J ~ [sJ REF ADD OUT CONT l [3/2J 
[sJ INT REF H [5/2J ~ 

[2J DIN H [5J ---:~~ ... _ [5J RPlY EN l [2,SJ 
mOOUTH[4,5J-~ 

SHEET 5 OF 7 
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D 

OJ 

.. 

C 

I 

• 

• 

CHIC 

==--

[2] OAI. ~~ H [4,6] 

[5] WTBT ~ L [6/2] 

[3] MUX A I H [6/2,712J 

[3] MUX A2 H [6/2,7I2J 

[3] MUX A3 H [6/2,7/2J 

[3] MUX A4 H [6/2.7/2] 

[3J MUX AS H [6/2,7/2] 

[3] MUX A6 H [612,7/2J 

[3] MUX A 7 H [6/2,7/2J 

[5] RAS I L [6,7] 

[5J CAU L [6/2J 

[SJ WTBT ~ I. [S/2] 

[3] MUX A I H [6/2,7/2) 

[3] MUX A2 H [6/2,7/2J 

[3] MUX A3 H [6/2,7/2] 

[3] MUX A4 H [6/2,7/2] 
[3] MUX AS H (612,7/2] 
[3] MUX A6 H [6/2,7/2J 

[3] MUX A7 H [6/2,7/2] 

[SJ RAS ~ L [6,7] 

[5] CAse I. [6/2] 

-

-

-

-

7 

~ DAL 1ft 3,6,: L H ,i-e [ J [2J DA G2 [36] 

~3 I ~ 
J 

E27 E2S 
r-- I--

5 1----r--
,...J... 

6 

12 

r-lL 
I~ 

1;3 

* JL * f--
elT¢ BITI 

j4 15 Y 
... 

~3 ~ 
._3_ E26 E24 

'-- '--
S 

7 

6 

12 

II 

I~ 

13 

81T¢ 
~ 

BIT I 
f--

14 IS 
1 1 

6 5 

DAL , - [] 2 DAL 4H 3,6 -

~ ~ 
E.33 E31 -

* f..- * ~ BIT 2 I;:T3 

I I 

~ 1 
E32 E3¢ 

L..-

f..- f--
BIT2 BIT3 

1 I' 

'--- 6 DO ~ H 3 '-- [6] DO !II H [3] '-- [6] DO. G2 H [3] -I 

VCCI - E26.E27.E32,E!33,E38,E39,E43,E44, ES5.E'l56.E61,E62,E67,E68,E73,E74 
VCC2 - E24,E2S,E3~,E31, E36,E::I7,E41,E42, E53,E54,E59,E6(I, E65,E66,E71,E72 
+5VNCR-E I, E8, E9. E IS,EI6,E45,E51,E52,E57,E58,E63,E64,E69,E7(1 
+5VCR-E3 THRU E7, Ele THRU E14,E17 THRU E23 .. E28,E29,E35,E4',E46 

REV. 

8' 7 6 

3 

D 

2 DAL ~ C) !lH3,6 - 2 DAL H 3,61- 2 DAI. 7 H 3,6.1-e G J 

L ~ ~ ~ 
E39 E37 E44 E42 

I-- f-- f-- -

* f-- * f-- * f-- * ... 
BIT4 81TS BIT6 BIT7 r--

SEE mTE I~ 

I' I I y c 

1 L L b 
E38 E36 E43 E41 

L..- I.-... '-- l....-

B 
f--

BIT5 
f--

BIT6 
f--

BIT7 -BIT4 

Y Y Y Y 1 1 J 

0 3 '--I 4)"1 [6J DO G [3J -SDD5H3 - 6 DO~6H 3 L-- 6 

TII'LE ..... -
32 K 16 BIT MOS MEM M812i44~{lJ-1 C: 

"'lET ·6 01' 

4 3 2 



D 

c 

B 

A 

CHK 

--_ ... 
10 

8 7 6 

-[2] OAL !b8 H [3,7J 

[5J WT8T I L [7/2 

[2J OAL f8 H [3 7J , - 2 AL I H 3,7-000 f ( ] 2 OAL IIH [ ~ 3,7 - 2 OAL 12 H CO 
] 

] 
J 

[3J MUX A I H [6/2,7/2 

[3J MUX A2 H [612,7/2 

[3J IAUX A3 H(612,712 

[3] IAUX A4 H [812,712 

[3J MUX AS H [612,712 

[3] MUX A6 H [612,7/2 

[3J MUX A 7 H [612,712 

] 
] 
] 
] 
] 

] [5J RAS I L [6l 

[5J CAS I L [7/2 ] 

[5JWT8T I L [7/2 ] 

-L 
5 

7 

6 

12 

II 

10 

13 

J 
[3J IAUX A I H [612.7/2 

[3] IAUX A2 H [612.7/ 

[3] MUX A3 H [&'2,7/2 

[3J MUX A4 H [612,7/2 
[3J MUX A5 H [612,7/2 

[3J MUX A6 H [6/2.7/2 

[3J MUX A7 H [6/2,7/ 

J~ 
2J~ 
] --.-!. 
] ---1.!. 
J ---1!. 
] ----1!. 

2]--.!!. 

[5] RAS f L [6,7 

[5] CAS I L [7/2 

] 

] 

~3 
E56 I--

* .!L 
BIT 8 

r 15 

A3 

E55 -

~ 
BIT a 

14 15 

~ ~ L 
E54 --- E62 - E6p1 

* r-- * - * BIT 9 BIT IpS , BlTIl 

y J J 

~ A ~ 
E53 '-- E61 '--- E59 

'--"-'-

BIT 8 - BIT'; I-- BIT II 

'( Y Y 

[] f [J '--17 DO aH 3 [] .f [a '--17 DO 8H 3 [J -i7001 H3 

veel - E26,£27,£32,E33.£38,£39.£43,E44, £55.E56,E6I,E62,£67.£68,E73,£74 
VCC2- £24.£25,E3!b,£3I,£36,E37, £41,E42, £53.E54,E59,£6!b,E65,E66,E7I, E72 

+5VNCR- E I, E8, E9, EI5.£16,E45,E5I,E52,E57,E58,E63,E64,E68,E7f 
+5veR- E3 THRU E7, EI!b THRU EI4,EI7 THRU E23,E28,E29,E35.E4!b,E46 

RlV. 

8 7 6 

5 3 

o 
D 

[ ] 3,7 - 2 OALI3H ( 'J 3,4,71- 00 2 OALI4H ~4,71- 2 OAt,. 15 H 4,71-

,l ,l ,l J, " 

I-- E68 ,....- E66 --- E74 - E72 

*-
--.. 

r-- * r-- * r-- * r-- ---BIT 12 BIT 13 BIT 14 BIT IS 
--- SEE NOTE If 

'( '( y 
Y I c 

A ~ J 1 
- E67 .- E65 '-- E73 --- E71 

8 
I-- err 12 - BIT 13 

r-- BIT 14 
r-- err II r-

r y y y 
J r 

[J - 7 DO IIH 3 '--, [7J DO 12 H [3] - H -17 0014H 3 - [7J 00 15 H [3] • 

A .. 

TITLE NUMlftl REV. 

32K 16BIT MOS MEM M89144 -'~-I C 
INlET 7 OF 7 

3 2 m~l 

I 
j 

---~ ----- -------_._--------------_._-- - ---_. -------_. 
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., 

c 

B 

• 

• 
A 

s 7 

I. 

2. \\2 TriRU W5 SHOULD BF INSTAl.U::D 
WITH ASSEMBLY SPACERS SO THAT 
H·IEY LOOK lil<L THE FOLLOWING: 

--r-- '---:=C]-=-, 
C---~l-.1-~ ":'" 
-~ c:::; 

3. k. ~'!\CKS SHOUl~.' PE INSTALLED SO 
THAT LEf~CS DC NCT INTE~FERE 
WITH OTHER COMPONEN.TS 

,:. ® WII,E WRAP PIN. 

5·~JAaiYfl·I!!MP~~7CDNFlh I \j/t2IA(!fNj 

~IMEMjR~ SIZE I~trrt~ ~~FIG I VAtrl()~ I 
7. OPTIONAL JUMPER 1-2 WILL ALLOW 

USER TO EXTEND USABLE MEMORY 
SPACE FROM 28K TO 30K NORMAL 
JUMPER IS r-3 .. 

10.TriE FOLLOWING IC'S ARE NOT 
IN~ALLED IN AA & CA VARIAT419' NS: 
E2 27. 31 33,37, 3~ 4?,44 4 48 4~ 0",52,54, 56, 58, 60, 62, 6~ 66,6a 
7c. &. (4. 

./ 

NOTES' 

6 

$ 
'S + 

DETAIL. A 

5 

MODULE: VARIATI()NS I~Ai,CA 

SEE 
NOTE 

9 

SEE -
NOTE 

10 

SEE 
NOTES 
2&.8 

SEE --~ 
NOTE 7 

3 

~ C2 

+ 
+ + + ++ +++ + 

8 A 

v U T S R P N M L K J H FEU C 9 A v U T S R P N M L K J H F E a C 9 A 
rS~I~C~NA~T~U~RE~S~-------"D~A~T~E.-~-r-r-r-r'-.-~~ 
ORN~ >. 
~"'K .. -!....~:,." . , 'I,' ~~ ~ &,.o.oc 

~E:;.:NC~.;-;=:c;-;;-_~ __ -t-"'--I T I TL E 
gP~R~OJ!-! • .!:.EN~C:..!· _______ ~ __ --l32f\ 16BIT M'JS MEIV'ORY 
~P~RO~O~.~~ _______ ~ __ ~~~~ 
SCALE / i 81":- COC~ -NllIl9ER RE 

ETCH ~V. - SHT. OF 0 ' (, M8C'f.:4 -0 ~O 0 

o 

c 

8' 
I 

A 

7 
L-==================T==========~~~~b4~~~dk================r=~--~--~~~------ll--------~------__ ~P,~'~9dD~ES~I~GN~DA~T~A~~~S~E~~~V~.~~~==~~M~~~T~~~~~-~~~~~S~Y·~-~'~-~~F'=-\~==========~~~ i 

6 5 -'T-- 3 ___ L 2 __ L__ 1 MS#r;l9£5 __ ! 8 .. -.••• -.-.. - ______ .,...L. ___ _ 

L _.__ .. _~_._. ..._ .. _ ____ i I 
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n ... 'IlMOuf "'If' 
~'''I'''''. i . 

N OTES; 

L-
s:l 

111._". , ......... ~ .If ......... ,. 
011'-'11" 

--r 

/ __ L 6 

> 
~ 
I~ 
w 
CI 

~ 
:J: 
U 

I~ 
=====;:::: 

7 I s I 

5 . .,I, 
--_ ... _--_ ... -~-~- ... - 4 I 3 ___ ._. ___ . ____ . _____ . __ ._1-___________ . __ 

MODULE VARIATIONS AA~ CA 

S I CNATURES~---_+'O"'Ac.:.T"_iE 
DRN. _ -- ~.' 

PROD. 
SCALE 
~T. ~ D 

----_._----
3 

NEXT HIGHER ~Y. ' . ) , 

2 YllL. 6 .. 4 

i 
:-
~. 

A 

-l 
I , 
I 

I o 

B 

A 

1 t.lS#;~~ 

.. 

.. 

• 

• 

c 



• 

• 

8 ~~~~~~~~~~ ____ ~7 ________ ~ ______ ~6~ ________ ~ _______ 5 ______ ~'L-__ , __ ~4_ 3 II ~ .. I r - - -'?r.J~'JI-/nl(I' 21 

MODULE VARIATIONS SA i, Dt-, 

o I. 

J 
c 

B 

l 
I 

A NOTES: > 
w 
ct: 

I : 

8 7 6 5 4 

."J 

SEE 
NOTE 9 

SEE 
NOTE: 

10 
SEE 

NOTES 
2&8 

~-t + ++ ++ ++ + 
xx.-®®®++ .t + _...l------ 2 I 3 

SEE 
NOTE 

? 

+ 
+ + + + + 

B 
i 
7 

+ 

A 

v U T S R P N M L K J H FED C B A l ~SI~C~N~A~TU~R~E~S~V==U=T=S==R]:~A~~i:TL~K1J~H~F~E~D~C~B~A~~_J 
tt==========================j DRN." ~., 1i:~~H~K .~' O~.~: .. ,~· ~;~"=' =),.~. ""-~~~~=f'~!..i;~'-"-:.:.:t-:;:-;-:f~J~~f:~~.L~ ~ ',,, 3-;1"" 

PROJ.ENC. TITLE PROO. -O;2K 16Bir Iv('S tv!I='''O SCALE'; / i J ,~lVi RY 
ETCH REV. -

SHT. Co)"'F--o;-----..JS I ZE CODE "UNBER R<: 
NEXT HIGHER Al;l;V. D I PI M6044 - 0- 0 D 

P. C. DEnGN DATA 8Al;E REV . I 3 • 2 1 MS# )61960 

o 

c 

B 

A 

i3 
-.. "--"_.-.---------
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<51 
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v u S R P N M L K J H FE 0 C B A 
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DIGITAL EQUIPMENT CORPORATION 
MAYNARD, MASSACHUS-ETTS. 

MADEBV M. MICHAUD 
DATE 11 AUG 77 J 
ENG ~_L ___ A 'L_ ~ 

,,;~, 

DATE 

ITEM 
NO. DWG NO./PART NO. 

1 D-UA-M8~28-~-~ 
~ A-SP-3700297-40 
3 B-UA-BCj65M-j64 

4 D-UA-BCj63L-j65 

PARTS LIST 
CHECKED SECTION ]),. HEALY 

::Vi A \Tn 177 1 DATE 
PROD 

DATE 
lA:J fJi1J-- ~/Itrtt ISSUEDSECr 

.-.- -~SCRIPTION 

DLVII-F ASYN LINE INTERFACE M8028 
PACKAGING INSTR~CTIONS 

CABLE ASSEMBLY, BCj65M-j64 

CABLE ASSEMBLY, BCj63L-j65 

QUANTITY VARIATION 

~ III 
~ ~ ~ 
I I I 

.-t .-t .-t 

.-t .-t .-t 

~ ~ ~ .... 
c.l ~ ~ 

1 1 1 

1 1 1 

- 1 -
- - 1 

~-+--------------~--~----------------------------------~~--+-~~--+'--r~~~-+--~-r~~ 

~-+------------------~----------------------------------~r~+-~~--+-~~r--r--+--~-r~~ 

TITLE 
ASYN LINE INTERFACE; (DLVII-F) 

DEC FORM 
ORA 110 

ASSVNO. 

NONE 

SHEET 1 OF 1 OIST 

NUMBER 

DLVII-F-,rd 

I I 

REV 

A 
ECONQ, 

[LVII F-
00001 
I 

Ie; 

, . ,.. ,,' , .. , --.. ---...,.;--.;.~ 



7 6 

o 
I 

BAUD RATE. SELECT JUMPERS I 
RECEIVER ( P. '3 ) (R2) (RI) (R 0) BAUD 

I TRANSM ITTER (T '3 ), (T 2.) I (T \ ) -~ RATE. 
r .L I I I 50 
I I I I " 75 
I I R I lID *RECElvrR 
I I R R IH.5 
I R I I 150 
I R I R 300 

r-I R R I '00 
I R R R 1200 
R I I I 1800 
R T I R 2.000 
R I R I 2400 
R I R R %00 
R R I I 4800 
R R 1 R 7200 
R R R I 9'00 * TRANSMITTER 
R R R R 19200 

c I; INSTAllED R; REMOVED 

SEE NOTE 2. 
DEVICE ADDRESS JUMPERS 

JUMPERS JUMPERS ADDRESS IN OUT 
A4, Ni, A', A 8 AS, A7 CONSOLE ADDRESS 
A~,AIO,A::'AI2 )775C,)I.. 

AS, A7, AS A4,A,,/\':;' DLVII-f UNIT "'\ 
A'3, A II, AI2 AIO 175' I X 

,<\DORES5 SETUP DIAGRAM --r- SEE ~'OTE "''3 
I, 1+ I~ 12 " 10 9 8 7 ~ :; 4 3 2. 1 I' 

to r0 ~ ~ ~ 0 :0 
~ ~ ~ ~ ~ ~ ~ 
~ ~ ~ 0 0; ~ ~ 
~~~ i ~ ~ ~ ~ 

B 
SEE NOTE 2. 

I VECTOR ADDRESS JUMPERS 
- JUMPERS I JVMPERS ADDRESS 

IN ol)r 
V4, V, V3, vc., V7 CONSOLE-- .. va C,O,('4 

ve, V7 V3,V4,VC; DLVI\-F UNIT "I 
V8 .'300, :;>04 

, 
VECTOR SETUP DIAGRAM ~ SEE NOTE *'-3 

:T5'""r74. 1:3 12' 1 I 10 '1 ,8 7 , .. 4 '3 I CIl 

~ ~ ~~ ~ 0;'~ ~ % ~ ~ --
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
[;%:: ~ ~ ~ ~ ~ ~ ~ ~ ~ 
~ ~ ~ ~ ~ :%: ~ ~ ~ ~ 

7 6 
'2,.0 

5 4 

~~ }-----------------.--, 
~~. }~--------------;--. rr 
HI· M------------------------____ ~ 
Sl----------------------~----,\ 

~======:t============= c --. ---+----------

5A------__ +-__ ~_J 
4P--------~-----J 
3P--------~-------J 
4A--------~·--------
zp __ ------~-----------
9A--------~----------~ 

2.A===E==~ IP 
IA 

NOTES: 
I. * MODULE. SHIPPED mOM FACTORY IN TIiIS CONFIGURATIDN. 

2. CONfiGURATIONS SHOWN FOR DEVICE AND VEC.TOR .ADDRESSES 
ARE ONLY A FEW EXAMPles, FOR II COMPL.ETELIST SEE 
DLVII-E/ DLVI/-F USERS MANVAI-. 

J. ADDRESS SETUP DIAGRAMS PROVIDED FOR USERS CDWENIAIICE. 

5 4 

1111 

3 

JUMPERS IN 
1.2. 

I 
2-

W"~ 
P 

-E 
W/~/...0 

P6 
W / /ff //.%:i:% 

BG 

C CI 
S, SI 

H 

8 
-B 
-EF 

~/##h 
IA,2A,3A 

IP, lOP 

4A,5A 

3P,4P 

W/////#~ 
MT 

V/////////. 

3 

1 

.,f-" 

~/ 

MISCELLANEOI)S J(}M;:>ERS 
.. -

JUMPERS OUT ·tATURE. 0 
r'l///P///&/. ; DATA BITS 

2. G DATA BITS 
I 7 DAiA 8ITS· 

1.2 8 DATA BITS * PARITY C.HECK 
P NO PARITY CHEel<. * ~"w$& ODD PARITY 

-E eVEN PARITY * PROG. BAUO RATES ENAB 
PB PROG. BAUD RATES OISAB liE 

W$~ BREAK GWERATION ENAB * BG BREAK GENeRATION D\SAB 
.5 5: COMMON SPEED * c,el SPLIT SPEED 

~~0'/.I. HALT ON FRAMING ERROR *' ;.j NO HALTON I"RAMING ERROR 
-B BOOT ON ,R,l>M ING ERROR 
e NO BOOT ON ,RAM NG ERROR 

Vff//ffffh' ERROR FL AGS DI SABLED 
!If C 
*' EF ERROR FL AGS ENABLED 

I p. 2. P ACTIVE RECIEVE 
20MA CURRENT LOOP *' 

lA, 2A, 3A PASSIVE RECIEVE 
:ao MA CURRENT I.OOP 

3P,4P ACTIVE TRANSMIT 
2.0 MA CURRENT lOOP * 

4A,5A PA!:.5IvE TRANSMIT 
20 MA CURRENT LOOP 

M Ml FACTORY USE ONL'( 

W//////L MAINTENANCE tm eNABLED * ~u: 
MT MAINTENANCE BIT DISA6LEO ':If 

~I 
I~I 
N' 
81 
~i 

~-11-;7 TITLE ASYN LI NE 
r-~-?? 

INTERFACE 
NUMBER REV. 

M8028-Qj-1 C 
SHEET 

2 1 /_'L c 





D 

c 

8 

A 

CHIC 

2.1.. 

8 

[H-:V OIlT 14 H 

II< -iJ DC OJ< L 

/1<- FJ ,seL 4- L 

IJ< -IJ OUT HB L 

[H-FJ DIN L 

[K-fj +3V 

&-F/ DIIT ¢ H 

[K-~ OUT LB L 

/?-IJ .sEL <I- L 

& -IJ OAT 2. H 

[j(-FJ INIT L 

REV. 

8 

7 6 

+SII 

RII RI2. ,US R/4o 
10,( 10K 10K. lax. ]4oLS2.~8 

"...CqrlJ,.. 
3 III 

8a 
IS R¢II) 

2. Illi. 

~RI)~ 4 81 ~ -Rim 
I 82 

(R2)_ 
9 CI 13 

1f2(/) 
5 C2 

,..[R3)"... 
7 DI 12-

" 02 
R3i1l 

"- +SV 
WS CLI( 

Rio 

I'¢> 
I~H /I 

~IO r-!!< 
~ 

'f:I~ C2.4 
O.f)PI' II< I 4 

74LS~8 1& 
RI7 S" £:4-
1.-5)0_ 

8 

-= 'l ... I..S/Il 
03 

(Ps) 

:~ -rO ,.... 
. £14 -

9 
74LS32 0 [j<-f} SeL 4 IN L It) el2. 

'Oe (8") III/I( - -...-----vo-'V--- --'VVIr- +- sv 

[K-'\:.J BREAl<mH 

3 [KS] SERIAL OUTH 

2 

&-~ MAUlT m H 

[K-iJ MfiINT (/) L 

(MT) 
~42 

0 ~+5V 

[k-iJ SeL 4 0117 LB " 

7 6 

5 

1'311 1'2 (1 

STr .sr~ 

4 PI4 
S PB 81(1 

o/p 3 L (McNOrc I) 
.. PC 

7 PD INT R eLI( Ii 

+Iav~ S¢I'-
E9 

tr¢) ,.... 
16 Til 

f---O~,r", ~ T8 JL 
f-<f~ o---+t "T TC 
~(T.3)~ TD iSI J" 

-= +5o{.J: EXTI li'JrZ '-' 

+SV --..!.!. II 
18 

OCS 
S.¢688 8 

~ 
NlHl. 

YI f.1'1 ) - ~ 

~~ E'" 
2.~ INT TeLl( H ~74Lsa7\12 9~ e 

107 ~ [f<- f) 1ft/! MUD II N/C 
e4-

,- T - - -, 

/I~ Ml 
I 7 It I 

2 ~ I(~)J I 
C qc; 

~ (I) I I 
t;)B 5 I ~ ~N/c:.1 , 

'4 
I 

I I 
I 

~ I 
I " ., I 

14- '1/ ~ I c:. 9' 
I 

I (2) 
I , 

~ I 
B <M I , 

I Il- I 

...---------0<- 'fl SO MflRI< L 

JI 

5 

3 

JI 

eONN eLK INPUT H 
ICc!( 

W ± )..,S)..' l: $T81 ST8~ 
: fit/) 8LI 
~ EX rp eLI( H B~ ('1J 7 .---:; r-c;cr-. :'11 - b" £ p :U,' II 

r Jel)~ ,........l D~ ~ ,.,lS,U 
I¢ IJ<-!J SI Mfilli'/( H 

IJ!. 
[I< - i[J S¢ Mlllfl( H 

12 

AI E,7 

131 -f'1 9 
CI 

(S) , 

r-O o-L- [I(" f} T C.~H " 

-[H-r; ScHUll. :IN If 

~ DI 

SI Sa! 

/k-4]MIIINTrl)H 8HI 
Iz 14 

EXT Tell< H 

JI 
CONN eLI( OUT H ('N'-

T;'~ IJ 

HH I¢I<' 

CONN C~I( EN L 

t..,..."... 

""IZot 

ItZI 

1 
I¢¢ 

f?i 91 3 :)':5454 Ul2.~¢SA 
t es Itzz. 'b 

n.¢ 
"" 4 

D"72. RZ3 

1/ 

LI 
i?70 ... H 

NOTeS' 
I) 8<' '/N1) BI.I /1,('= nED rrXUrHeli? 

o/\( ,;.1£ e!Js. 
2) AK'I AND lUI ARc rleD rn~en,l::K 

(.)1/ THe B..,/::J. 

81.,'/11 

f--.!; CZ7 
'.8PI'"11-
~OX'I 

I 
'N~f;]i~ 

Z% 

I i 

1I ... L;.;;1 _____ [1<-rJ -12 v 
(SE'c JlQTl"Z) 

( TCSR, BAUD RATE CKT. $ -12V SUPPLY) 

TITLE 

ASYN LINE INTERFACE KALE _ 
111m 3o, 6 

3 2 

M8(2)28-0-1 

1 /fL 

D 

c 

B 

• 

A 

REV. 

c 



... 

D 

c 

B 

A 

7 

/?-iI SEt. 2 ~ ~4-- 141.$32. Co [I(_~ S£L Z IN I-
[j<-f) DIN ~ E I 1.. 

'~~!.. ,/.i(-fJ If 01'1 L 

/j<- il RDR (I) L 

[j<-~ SEL " L 

[!<-fJ OUT LB L 

5 7HS~ 
....!:]/ 

~ 74[532 II 
13 EI2./ -

-:!:-

&-if] R CLI( H 

/1<- if! S6RIRL Ztl H 

&-3) DIIT 7 H 

{}! -:f} DRT " i-I 
[H-~ OIiT S H 
& -3) DIIT ~ H 
[I-< -~ OIlT:3 H 

[1<-3J OIiT 2 rl 
[H -3) OAT I H 

(j< -~ OIlT I/J H 

[j<- 'f) T CLI{ H 

6 

18 
Ct.R R DOftE A DONtr> 

'" OA. EA.P. r> 

L; 
STS STI'ITIJS 

srs RD FA. tA.A. t> 
17 R CLI( P eRA. t> 
2a1 SoRIll1. IN A.07' t> 

A.OGt> UART 
1:23 RDSt> 

3~ )(07 RD4t> 
32 XOfo RDSt> 
031 )(D5 R 0 2 t> 
31/1 ROI t> x04 
29 xD3 R. o¢ t> 
28 X D2. 

27 xOI 

2~ X0'i> ScRIIlL OUT 

23 DS X RD'f' t> 
4¢ rep Eoe 

CLR LDC NB2 N81 NP EP 2S8 

121 34 37 38 35 39 .3" 

fJ:<-lJ INIT H 

f!!-E -f3V 

:--0 (2) 

---0 (Ilr. 

--o~)c> 
--o(E}~ 

&-v 1/ ~ MUD H 
':' 

(111 ) 
CONN eLI-< 6N L o 0-

5 

" 
~@-fJoR ~RRH 

~ [j<-f] FR eRR H 

E..- fi<-f) P E"IU~ H 

S 

" 7 

8 
9 

11/1 
1/ 

12 

tL-&-fJ -12V 

25 

22 

~ 

, 

3 

I~~ It 

~ 2 ~~ 5" 
III (j<-4) MllINT (J) L 
., 74LSal81S [H-S] FE H 

roSI~ 
_ 'l4L;14 

..!!.V - e1l 
l!<-~ INIT I..--:-CR¢~ 

2~3 
03 .J'I Go 

/!<_~ Roll L I 
/lc-~ MT 7 H 

I 
1:31 

I 

'~{'-"I "M •• £3\ 

I 

~' ['-il"'" H 631 
I 

"~[H-!J-'H 01 
I 

&-~S£RIAL OUTH 

~ il<-5] x ROYH 

~ 3 [H-3JDRT.3 H E2.'2. 
I 

'~[H-'lDA' 2. E2.2-
I 

~' {j<-~'M" E22 

;'~[H->lOAT. H 

[j<-".f} SCI.. 2 IN L 

1Ir'? 
BDIvIGI L;J 

IIS2-
BDNGO I. 

(UART CKT) 

D 

c 

8 

A 

CHK R(Y, !~~~~~~~~t-------------~~------------~~-------------,--------------~---------------r---------------r--------------~--------------r=~----------------------~~~a_----NMAe~E~Rr_--_.RR£\~rl. 
;! 0 M8028-0-l C 
~ IIIElT 4 Of 6 

·'-~----8----~--r-----~-7------~~------6--~----~--~~-5------~~--------~----~--~--~3----~~~~~~=2~~~~~~~~~-~~L~L~3 



8 7 6 .5 3 
~':"~AL-::'':n~ :: 
ItWJ,. ten' II It~ CII COPtID 01. UIIO IN wtCILI 
OR It PM1' AS THlIASlIIOA THE MANUJ.trC'f\IM 01 INA 

.~ ~W,:-=AL'::=rCOUOMTICIN" 

~ 

D 0 

~-i DIIT 14 H '1(- {)fIIT 13 H 
'1(- (JilT 12. H 

74L.S2.57 74L.$2.57 

(x-5) /I ~ (')N 2 flf/) E2.7 4- 2. U2- 4 
.3 B~ #~ lJt-fl DI'IT 7 H . .3 flf/) I~ ~ (jf-lJ OIlT 1$ H 

[k-SJXRDY H B~ 
5 

C/'(- F1 R INT EN II) H oS fli ~/~ 7 [Ir-?) OR ERR H oS fit Il~ 7 
(j<- fJ TINT EN (/) H " 8/ 

CK-!j DIIT " H 
" 81 

{/'(-i} DAr 14 H 

Rf/JII) 14 

1/ fil2 ~z~ 9 {!f-~ PR ERR H 1/ 112. lZ~ 9 
1/1 m 13 

It> 82. 
[I(-f} OIlT oS H 

If/) 82 
[H";~OfllT 13 H 

HZ{/) 12 

R3(1) 1/ /J<-"J R 811$Y H 
14 A3 

"·3~ 
12. t!<- f.) ORT 4 H /}I-S) P EIfR H 

14 113 
~3~ 

12 &- iJ OIlT 12 H 13 83 13 ----
83 7'1-I.SI'-' 

CL.R EIS" 

15 [f<-.fJ +!V 15 
C {fr-fjRCt./'( If C 

[I<-(j SEI. 2 :IN L IS 

(fr- fJ SEI.. f/J III L 
CO 

!i<-~J BUSY " 
1/ t!<-:rJ Dllr /I H 

[/'(-F) IIIIIT.3 H 

13 
{fr- f1 r:Jl'lT '''' H [J<-fj ()IIT 2. If /~~ 

&-:If) ""flINT If I 

/I I/Z \---j 
IJ<-U ()liT f If I~ IJZ , 

lSI 
141/3 12 

[H-U OfiT f/J H . 
Ii' 

[x- f] BREfiX H 13 83 fl3~ ~cu 
N 

':" $f/) .srs s-
8 co 

1 15 [K-f] $El/IAL IN II ~ 

§(/) 
vU 

/j< -:[J Dl"N L 2. [J<-fJsEL (J IN L 
~o 

[K- ID .sEL ¢ L 
[X-fJ OSCl.. 4 IN L B 

'= 

A A 

(INTERNAL BUS DRIVERS $ RCVR BUSY en) [K-S] 
CHK REV. 

TITU 

·ASYN LINE INTERFACE 
Wlil8ER 

M8~28-(1-1 

REV. 

e 
ICAU ---H- . IIIEIt OF 6 

8 7 6 s 3 2 .. ___ .. j 1 hL 



( 

o 

C 

B 

A 

8 7 

[j<- f) -12 V 

I-----,-'-"-CL-=-'.:;"" 

6 

r---+12V JI 

v 
},---t------------+--t- EIA REQ TO SEND [i] 

C 
,------------/-< .. -f-- ErA FORCE BUSY § 

5 

DD 
r-:--+-----------t-tf-l- £IA DATA TEi? MIN AL READY ~ 

-= I 
F 

4 

INSERT 
FOR 

TTY ONLY 

_~~31 
[K-4] So MARK H~+-----------+t>-+- EIA XMIT OAT;) 0 

JI L ___ ~ 
@] EIA RECEIV.;,1f DATR H 

TTL S r MARK L 

CHK REV. 

8 

-1-.3 V 

J /0 1489 
E'UJ 

8 "X>----'-<:l~4fJ,/4 >--='-'--____ -+.M-+_ EIA IN TLC H []<-3] DRT!J, H

[i<-!}SEL '" OUT LB H 
9 

C. '1. e, 
I 

E 13 
74-1514-

12 
;;-------1:1<7JS1 MARK 1-1 

El6 

NOTE: 

I, NUMBERS WITHIN BOXE."; REFER TO 
PINS ON THE Mf'lL£ CINCH CONNECTOR 
WHC:N USING THE: BCCJS-C,BC¢,LVOlf6'C;;'3t. 
C'<)8L£5. 'THeSe C;:;8Le$ ""LSO CONNECT 
7' PIN M TO PIN c. 

Z. ,Vj!1Bt"l1~ ",0 HIt! TR[fI!I(JU'S ReFER TO 
PINS ON THE rEf/IAL€ l1f1rE-N'Lor, 
('ONN€'C!.TOR. WJ.I£·/V US/lIo- if/E" 8 C¢5-l1 CAtJLc. 
THIS C;:;8L€ AL$O t!()NNCcrs JI PINS H ro ~ 

7 6 

&-E INIT H 

[1<-"fJ RC VI< BUSY H --'-=-~ 

I 
I 
I 
I 
I 
I 
L_ 

r5V 

. . 
Z 

-----Ic[:~ ~3---~ 

5 

/I 

A 

(CURRENT LOOP CKT) 

NUMBER 

LINE INTERFACE M8(,2)28-QH 
SHEET G Of 6 

3 2 1 /' 



1./ 
1,(: 

/.,:, 
1-/0 
1-.'/ 
/-Il-
1'13 

1-14 
1-1:5 
I-/!;,· 
1-17 
/-1'8 
1-1'1 
1-20 
/·ZI 
I·a 

1-Z3 

I-Z4 
I-ZS 
/-1' 
.1-27 
,-ZB 
l·z9 

2.-1. 

2-3. 

~EWQA't'i' JA/STRUC7i<:.?A'S: 
~co"/ 
.£ TC# CI./7"S ," 
U;'-S!:'Cc ?:.. 
':5-(" SIi)E I ('(/NoeRc~) 
c~-(,.~SIOC z (R16HT SIc:.!! 01" ;>/N) 
CS-e" s/a I (iiAoce 6-5) 
e-~, Sli)C z. (Z p(..,IlCC:s.".: 
':,-;-1, SIC;C z.. 
~T7I?A"J -t'Z~ ~,<;)C. z... (LcF7" 51.0=) 
c33-Z, $/.:';c: z.. 

WIRE." ,/;OD5,'51£;5 f t.lNt..E5S orh'5-t'NAS'£ N07?:.o) 
1'(:£0 rLi,('t.) AT ;e/6hToF c/7-S ~ c{"-IS, 
TO/' OF CZr.. TO cS-S, 
cS-S 7'O,FC££/ 7h'ROt../GH .BeLOW 1£16-7, 
c(..-I(, 7t? .FeW Th'.eoVSh' BeLOiN elt-7. 
rect:) 7"r'«>tASH AT <::'eFT OF ~r7b;I'J c;I'" ~Zl r-O 

",e€..9 7'"#ROl.~H /1cGOIN Cz(;.. 
FeED iH-t'OVGrI ,J9T RIGh'T 01" c:S-? ?'O <'f5"-", 
recJ:J 7",,£0//6"1 197 R/6/1r C;,F' c'S'--P 7"0 cf<>-8. 
c~ 1 7'0 ct;,-c.. 
~~-2. ro e~-S, 
e~-/3 TO ':'-IZ. 
eC--" 7'c? ec.-4, 
cc.'z. TO ':1/-/0. 
~-14 ro el.-'Z... 
ro/'OrRZ/ TO TOPOrRZZ.(SGe NOTE 3) 
BOT7I?MOF RZ/ 7V FEeD 7hR0U6H I'JT '-err 
OF BOTTOM OF RZI(ScE /VOTE iV, 
FEe£) T#.ec;l:::/6# 8eLOW E/9-/0 70£2.4-8-

("- ':J /-leG. S/IJC OF C2. roC'+ OJ A:?S. OF C 2.7-
e/O-9 'TO e/4-? 
£33-2 TO <'fZB,'!!, 
£28-1 7"0 .FEeD THRtX./Gh',J9T RASHT OF ':7-8. 
£4'4 /0 e/t-11 
E'CO *' 2. 
COMPONENT DE,LETES SIDE 1: 
DELETE' RZ4 (PN 130'3177) 
DELE.TE I.C.E2(.(PN 1911998-01) 

DELETE r.c. E3~(PN 1911998-01) 
COMPONE:NT ADOS SIDE 1: 

ADD R24 (PN 1'300'3<'5) 
AOD Eat. (PN 1911998-02.) 

APD E33 (PN 19i1999-02) 

NOTES' ~CI)~ il:: '-Ill; I~ 1. Ei"'HO-:=;-'LE:::I:-"C.e;:;;'!-b;-:-;::-s"Cc"'t"C.e;;;e::::e:"'-.-=e::::e~::-:s=::J-NR=Y::-:NIRl=:-:C=N::-L'C:'Y 

2.. R'fl NOT IA/S£.RT£D 
T 7#IS CONNECl70N IS M9£lC OA/ 

SIC£ Z at' 86VkjA/6 T/-Ie: ,f'6:'I$TER 
tC-e/(L) OYE/? TC; 7h'C! "'At19Ce:A/T rC!€O 
'rfiROc/61/, 

0 

r~ISi z_ 
w' 
o~ h z<,> 

~~ (1;", 

~~ 
I~ I~~ u -

I"., , 

l~ '" 
~ " 

~~~ t, J, ~ti:~ 
N'N ~ :> ,; 

I~'~ ~j 
, ::i ,"', 
~.~ ~~ (-, I&-' , _ ... ..,. .... - . 

1 
.,-

2.·1,2.'4 

\ 

N7 

,.z.6 

++ 

SICNATURES 
~.:"C< ~:,,'4"" 
CHK' D. 1'! <: ~,_." 
ENC. 3.-: ,/", • 7 ~----------------------,-------
PROJ. "fNe. '"" ,,' ,', 
PROD. f ,;: t 
SCALE 2-, 

ETCH REV.s SHT. I OF 3 
NEXT HIGHE.1 'l~IV. ~ -: - .. 

. . P. C. DESII>N DATFl BRIE REV. B 
'.~'-~'-~-,' "~-, -~--"--"-'------"-'"":'T-' ~.' - ,~-------~, 

CDWPDNENT SIDE VI~' 

DATE 
0 '7 
~ ... ','-. 
"-:;;:7' 
t"d-'? 

IBY.~ 

.• )- r'il~ n;;:,p 

1 

" 

t·} 

-,·/S j 
,/./4 . 

'<$1 ,/ . 

j·/~ 1 

..1 18 
-/."i} 

, 
: ' 

i r 
I 
I 
I 

Idl i 19] i Itlalll 
TITLE A~YNCHRONOU5 

LINt: INTE.RFACE 

~~~EICUAEI NtlMBER IREVI 
M 8·:)2 8-'J,(J) . '-.: I 

.)- i j 1 
..-- -.. --- -- ' - - I 

111<, ,(.; ..... " .. 
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C 
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8 
~"" ,"t,~\~f"" " .. ~ ;"fC"ICA'IO~S. I"IfREIN, ... ,u THt 

f'~:':I'I~!' 0$- OI{,lr"L fQ\jIPMtNT C08POA,T'lON ANO 
~ .. ,~~ N()'I IIi IUPROOl!Cf.O 011; COf'lle 01\ USlD IN WHO"" 
(','~ " ~"Ii. r .. ~ TI1' 'A,IS 10ft THl MAMJ~ACTIJlf Ott SAL! 

,'~;:!~~'~Ct1OUT WM~;~I~'!~~~:~~:TCOUOMTION" 

(HK REV. 
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6 

SIDE 1 

5012511 B M8028 

6 
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• 
Yl 1 
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SIDE: 1 

50'!2Fi11 B M812!28 

.4 

3 
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3 
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TITLE 

A L 
SCALE SHEET 
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oc~ru A~ (!aUOPM[!~J1' CCt;iPOrtlAyaO~,J 
MAVNARD MACSACHUSETTS 

PACI{AGING INSTRUCTION 
iITL.!!: 

IN:lm PltG D I !j t' LA V VT. 'I 21<:: 

MATERIAL REQUIREMENTS 

Quantity l'luduloe SpecillCltion No. 

9906261 

7ft 9905729 

PACKAGING INSTRutTlONS 

Step I'IocedIft 

Regular Slolled Carton (with 
Interior part.) 
Carton SeaUn. Tapa 

I. O""n Reglliar Siolled Clrton (9906261). Remove top fuam pad. top corrupted pad. front .pacer and 
cnrtugoted .. ddle. . 

2. 

3. 

4. 

Place corrupted IIddle on workbench. 

Pbc. VT72/t terminal Into .oddl •. F •• t on terminal ftt Into hoi •• In IIddle. (Front of termlnllts 
"osltluned Inwnrd hu~r rtcca of fnom.) 

Place keyboa,d un f,ont space, with fe.t placed Into hoi... (Spacer bar face. away from foam.) 

5. Slide front spacer and keyboard Into slot In foam on IIdelie. 

6. Using hand-holes. pick up IIddl. and slid. Into foam~lned carton. 

7. Ruute wires and cable. behind termlnollnd along top curved portion of tesmlnol cover. 

8. Place tOp pad on top of terminal. (Foam block is positioned to tho rear.) 

9. Place top foam pad on top of terminal. 

10. Close and .. al ReauJar Slolled Carton ustns one (1) strip of carlon aelllng tapa (9905729) down the 
.mlddle and one (1) strip acrou .ach end. 

-I REV 

DEC e-c1'1t-10I1-1~6n 
DRA _ 129 

SHEET--1--0F __ ~2 ____ _ 

-----------~ ... 

-...-------.------------~ 

r.P=A~C~~-A-O-I-~-O~.-I~-'O-?-n~~-a~T~IC-N------------~.~~ 
TITLII 

DATIl 

INSTA PlCI DI"LAY YO 71"* 

TOPPOAIIMD 

NOTE: . 
. MaN ..... ,,·C·IiH "" ..... 

ooIJGftd .. _.-

VT1211 

.-

--------
...------1AIiDI.I I_I 

" ..•. ~~....-.. _____ IIEGULM 1ID\'TI1)_ 

NUMDER 

IWITH INTERIOR PMI'II 
U.OUII) . 

REV 
aTO0384 • O' 0 

j .. 

! ' 
[ 

I. 

I 

I 

I 
IItEI!T _I_OP ~ 

2.9 

.......... -.-..... ~~-------' 



"THE MATERIAL HEREIN IS FOA INFORMATION PURPOSES ONLY 

rfOrnrba[Q) rv1£D~urnri'J~~~rn 
. I "THIS DRAWING AND SPECIFICATIONS, HEREIN, ARE THE PROPERTY OF DIGITAL EQUIPMENT CORPORATION 

AND IS SUBJECT TO CHANGE WITHOUT NOTICE. DIGITAL EQUIPMENT [?'[F3D~u®~u I AND SHALL NOT BE FlEPRODUCED OR COPIED OR USSD IN WHOLE OR IN PART AS THE BASIS FOR THE MANU-
CORPORATION ASSUMI:S NO RESPOII:SIBILITY FOR ANY ERRORS FACTURE OR SALE OF ITEMS WITHOUT WRITTEN PERMISSION. COPYRIGHT C>1978 ,DIGITAL EQUIPMENT 
WHICH MAY APPEAR HEREIN." CORPORATION." 

li ~O:l.ts @~ ©@~J1i~!;'JiJQ· 
VT72 FIELD MAINTENANCE PRINT SET B-TC..,VT72-¢-7 
VT72 BASIC ASSY ·E-UA-VT72-¢-¢ 
VT72 BASIC ASSY (PL) A-P:G-VT72-¢-¢ 
PRODUCT SPEC. A'-SP-VT72-¢-2 
LK¢5 INTERFACE B~MH-M8656..,¢-6 
LK¢5 INTERFACE D-UA-M8656-¢-¢ 
LK¢5 INTERFACE (PL) B-PL-M8656-fd-¢ 
KYBD INTERFACE D-CS-M8656-¢-1 
LK¢5 TO LSI-II BUS INTERFACE A-SP-M8656-¢-8 
VT7I CONTROL SECTION B-MH-M8657-YA-6 
VT7I CONTROL SECTION D-UA-M8657-YA-¢ 
VT71. CONTROL SECTION (PL) B-PL-M8657-YA-¢ 
VT7I CONTROL SECTION D-CS-M8657-YA-I 
CONTROL MODULE A-SP-M8657-¢-8 
VT7I VIDEO B-MH-M8658-YA-6 
VT7I VIDEO D";UA-M8658-YA-¢ 
VT7I VIDEO (PL) B-PL-M8658-YA-¢ 
VT7I VIDEO D-CS-M86:8-YA-I 
VIDEO MODULE A-SP-M8658-¢-8 
VT7I BUS GRANT BOARD B-MH-M8659-¢-6 
VT7I BUS GR~NT BOARD D-UA-M8659-¢-¢ 
VT7I BUS GRANT BOARD (PL) B-PL-M8659-¢-¢ 
VT7I BUS GRANT BOARD c-cs-M8659-¢-1 
P.S. UNIT ASSY E-UA-70I5569-0,.O 
BOOTSWITCH & BRIGHTNESS CONTROL B-MH~541I990-o-6 
BOOTS WITCH & BRIGHTNESS CONTROL D-UA-54I1990-0-0 
BOOTSWITCH & BRIGHTNESS CONTROL (PL) B-PL-54II990-0-0 
BOOTSVlITCH & BRIGHTNESS CONTROL D-CS-54II990-0-I 
MODULE ECO HISTORY B-MH-541I776-o-6 
H78¢ POw~R SUPPLY D-CS-54II776-0-I 
ASSY/DRILLING HOLE LAYOUT D-AH-54II776-o-5 
PROCESSOR A-PL-KDII-HA 
MODULE ECO HISTORY B-:-MH-M7270-o-6 
PROCESSOR D-CS-:17270-0-I 
HARNESS, A.C. POWER E-IA-70I5568-o-0 
HARNESS, D.C. POWER D-IA-7015543-0-0 
TRANSFORMER ASSY D-IA-70I55I7-0-0 
HARNESS, SPEAKER C-TA-70J2279-0-0 
CABLE, VT72 KEYBOARD D-IA-70I46n'7-05 
CABLE, BRIGHTNESS POT C- IA-7012l}46-0-0 
LOGIC ASSY D-AD-70I4609-0-0 
VT72 BACKPLANE D-UA-70I460'l-O-o 

, \ .-~ , ,. 

:> w 
a: 

ci 
tn z 
Z ci 0 
c;; x 
:; u 
CI 
a: 

w 
I-
C§ 

~. - . :.: ..... "" . 

CABLE, VIDEO C-IA·70I2576-o-0 
ACCEPTANCE PROC. A-SP-VT72-0-5 

UNIT VARIATIONS 
covenED DV THIS 

pmC'JTS~T 

VT72.-AA 
VT 71.. -Af" 

V1r12/VOl2 
~CC~~ r,,'JQ5:nt~o:nQ:rt=~ 
~~:7Q~ eQ~ 

~E~~~~~ rn~~jr;!:rotC~~ 
©~Jt!~70~~Jil 

PRINT SET ORDER NO. 
MPoo6I3 

-" 

USED O~J O?rIOrJIl':'OD5L D:lN. DAit:. 
c;, 

Del: \<SHA.~' APR76 VT72 TITLE: V'J!72 FIELD MAINT.' ' 

I;&;~'~ 
DATa 

/tl PRINT SET 
/!/'.! 111 

PilOJ. r:r.:o. OAT? 
t'l!,~-

I~ 

llf',t7if I SIZI! CODe NUMBER 
FIE:LD srmv. DATt: 0 VC V'J!72-0-7 

t?&~d~ ~ 
SHI:I:T I Of -L ~id1)/l 

OlST. I I I I I 
"," . " ~." " .. '.~" . , ~.'~ •.•• . "'t. ,.,"' ",. 

.n U· ---_. __ ._ . . - ... -_ .. _--_ .. 

"------""--"-----------"----~~-------~-

~Jt![i It lalll 

REV. 

I I 

I 

i 
i 
! 
f 
~. 
! 

I 
I 
! 
I I, 

'. 

" 

fl 

C· 
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NOTE.S' 
I. USE E.XISTING HARDWARE. 

CAUTION orf SHEET PART:> LIST REFER 
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DIGITAL EQUIPMENT CORPORATION 
MAYNARD, MASSACHUSETTS 

PARTS LIST 
MADEBY R. ROBICHAUD CHECKED ~~/'--._ ECTluN 

DATE 24 PEB 7B DATE .Apie 78 1 

~ ~ ENG 11I,~~ PRO~~6- 1ft ISSUED SECT. 
DATE DATE 'Pi A;;'; ? 1 N N ... ... 
ITEM 

DWG NO./PART NO. DESCRIPTION 
!; !; 

NO. 

1 D-I~-7014604-0-0 PAN ASSY, BOTTOM 1 1 

2 B-MD-7420560-0-0 BRACKET, POWER SUPPLY SUPPORT 2 2 

3 E-IA-7014125-0-0 CAGE, CARD 1 1 

4 E-UA-7015569-00 POWER SUPPLY ASSY (1l5Vl 1 -
5 E-UA-7015569-01 POWER SUPPLY ASSY (231M - 1 

6 1214998-00 GLIDE, ADJ SWIVEL .5 IN LG 2 2 

7 1214998-01 GLIDE ADJ SWIVEL 1.5 IN LG 2 2 

8 1215419 BEZEL, VT72 1 1 
. ,----

9 1213185··0-0 AIR MOVING DEVICE C70cFMl 1 1 

10 D-IA-7420032-0-0 BRACKET, M:lNlTOR CL.a.l 

11 C-IA-7420604-0-0 BRACKET. M:lNlTOR (R.H.) 1 1 

12 9000030-02, RIVET, DOMED HEAD 18 8 

13 C-IA-BClf3T-25-lf CABLE DLVll TO HOST (NOT SHOWN) 1 1 

14 1210299-00 SPEAKER 2.5" PERM MAGNET 

15 9008423-00 NUT-FLOATING'CLIP 6-32 

16 9006023-01 SCR, PHL PAN HD 6-32: X .44 

17 9006633-00 IwASH, INT TOOTH DOCK #6 

18 D-MO-7419542-0-0 SCREEN 
19 9006021-01 SCR, PHL PAN HD 6-32 X .31 

20 9006031-01 SCR, PRL PAN HD 6-32 X 1.75 

21 9006039-01 SCR PHL PAN HD 8-32 X .50 
22 9006634-00 IwASHER, INT TOOTH LOCK #8 
TITLE lASSYNO. 

E-UA-VT72-lf-lf 
VT72 BASIC ASSEMBLY 

SHEET 1 OF 4 

'wamrt ::: 

Un:ill ~~,I:(l~~PMEIIIJ: ~ORPORATION 
MAYNARD,MASSACHUSETTS 

PARTSUST /) 
MADEBY R. ROBICHAUD CHECKED /V--I, .6 SECTION 

DATE 24 FEB 7e DATE ";Z 144PR711 1 

ENG "".~ 
DATE IQ·"".i7t 

PROD'Il)d'{$. ,~~ ISSUED SECT. 
DATE PI JI!pJp 1 

ITEM 
11( •• DWG NO./PART NO. DESCRIPTION 

12~ 1 Qn07n~~_nn I~RO~T CATERPILLAR 

24 D-AO-7014609-0-0 VT72 BACKPLANE ASSY 

25 C-IA-7015555-0-0 FAN LOGIC ~LE 

.£6 C-IA-70~2279-0-0 HAR.>mSS SPE!!:ftER " 

27 9009636-00 CLAMP CABLE ADHESIVE BACK -
28 9006071-03 SCR PHL TRUSS HD"10-32 X .38 

29 9006636-00 WASH INTO TOOTH LOCK #10 

30 ID-MO-7419539-0-0 SHIELD MAGNETIC 

31 C-MD-7014129-0-0 RETAINER ASSY P.C. CARD 
~, QnnA,QI<_nn I~ TURN RECEPTACLE 

33 C-IA-7012576-lt:. ~LE VIDeo 

~" QnnA,1<4_nn 1 ~LE MOUNT ADHESIVE 

35 Qnn7n~1_00 CABLE TIE 

36 B-MO-7419846-0-0 BRACKET BEZEL 

37 B-MO-7420894-0-0 STATIC BAND 

38 9009283-D0 SPACEIl HEX #6 X .125 

39 9009805-00 sell" 'PHLi'PAN HD SHEET METAL #6 X 

4n n_''''_~4 1 1 QQn_n1 1 ROO'I':"!lWITCH & BRIGHTNESS CON'l'IIOL 

41 9006026-01 SCR. PHL PAN HD 6-32 X .75 

42 QnnA12n_nn 1 RPACER HEX #6 X .44" 

4~ ,,, ~'74_n1 KNOB BRIGHTNESS 

44 B-IA-7420033-0~0 LOGO BRIGHTNESS 
nnE 

VT72 BASIC ASSEMBLY 
IASSYNO. E-UA-VT72-lf-lf 

DECPDRM 
'IlIA 110 

3b 

SHEET 2 OF 4 

.75 

1 1 

4 4 
8 8 

25 125 

1 1 

4 4 

4 4 

? 2 

3 3 

I'A pl.1 
DIIT 

1 ~ 
N N ... ... 
!; !; 

All VII 
1 1 

1 1 

1 1 

1 1 

5 5 

6 6 

1 1 

1 1 

1 1 

1 1 

3 3, 

3 3 
1 1 

2 2 

2 2 

4 4 

1 1 

4 4 

12 12 

1 1 

1 1 

l'Al pl.1 
mIT 

QUANTITY VARIATION 

NUMBER REV ICONO. 

VT72-lf-lf ¢ MKiI~S 

QUANTITY VARIATION 

N\AlBER IRIV ecoHO. 

VT72-lf-" I' &; MKIJ~5 

DIGITAL N~~,(J~PORATION 
MAYNARD, ~SS~~AUSETTS 

PAR LI A 

MADEBY R. ROBICHAUD CHECKEO 1;-::;:--- S~CTION 

DATE 24 FEB 78 DATE I A' AI,7!? 1 
ENG ?n.4-- PROD ~ C""';"} ISSUED SECT. 
DATE /<-. A,,71f' DATE '/4 """; ? 1 

ITEM 
NO. DWG NO./PART NO. DESCRIPTION 

45 3613210, TAG SERIAL 

.1< 1 "_T,,_.,n'41<07-n5 CABLII! VT72 KEYBOAiU> 

47 19006563-00 1l1UT KEPS 8-32 

48 9007086-00 CLA1'IP CABLE 

49" 19000030-05 RIVET DOMED .HEIUl 

50 C-IA-7012446-IDI CABLE BRIGHTNESS 

51 9007786-00 NUT SPEED. 10-32 
52 9000039~08 SCR. F.H. 10-32 X ,50 LG • (BLACK) 

53 3012537-01 DISPLAY RASTER MO~ULE 

54 9008185-00 NUT KEPS 6-32 

55 9006075-01 SCR, PHL PAN HD 10-32 X .75 LG. 

56 B-MO-7415829-0-0 SPACER 

57 9009267-00 BUMPER 

58 3012538-01 KEYBOARD LKIIl5-A 112 KIIlYR/12 LED 

59 D-IA-7014603 0-0 COVER ASSY 

60 1215420 - COVER REAR 

61 C-MO-7416633-01-0 EIlAK troVER 'ASBY) 

62 E-IA-7419534-~-~ BASE. KEYBOARD 

63 E-IA-7419533-S'-S' COVER KEYBOARD 

64 D-UA-M8659-Q'-S' GRANT BOARD 

65 A-PL-:ta>:U-HA-a KDllBA PROCESSOR 

66 -''''-M81<~A-YA-1il 1""'71 VTn"", MnD .... 
nTLE ASSYNO. 

vT72 BASIC ASSEMBLY E-UA-VT72-lf-lf 

SHEET 3 OF 4 

ghi 

UI\iIIAL.l:aUIPMI:N~ ~,(J~PORATION 
MAYNAR~i ~~~USETTS 

P R L " 
MADEBV R. ROBICHAUD CHECKED A{.(, 1·· .. 'lurt 

DATE 24 PEB 78 DATE "4AP.e 79 1 
ENG 

~~~:n 
PROD ~qd. (!H U. ISSUED SECT. 

DATE DATE 1'1 A41 '1'1 
ITIM 
NO. DWG NO./PART NO. DESCRIPTION 

67 D-UA-M8657-YA-lf VT71 CONTROL SECTION 

';A D-UA-M8656-IIl-lf LKlf5 INTERFACE 

69 B-MO'-'7471'li69-0-0 FOAM BEZEL 

70 '007036-00 GROMMn CATEPIllAR 
71 9006028-01 SCR PllL.PAN HD C;;.32X 1.0 

72 C-MO-7421401-0-0 BRACKET. CARD CAGE 

-'. 

TITLE 

VT72 BASIC ASSEMBLY 
IASSYNO. 

E-UA-VT72-"-" 

DEC FORM 
"DRAnO 

ISHEET 4 OF 4 

1 

QUANTITY VARIATION 

~ ~ 
N N ... ... 
!; !; 

1 1 

1 1 

3 3 

2 2 • 
4 4 

1 1 

2 2 

2 '2 

1 1 

8 8 

4 4 

4 4 

4 4 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 11 

1 11 

\A Pl.\ 
NUMBER \ REV ECONO. 

VT72-lf-lf c :~~5 

mIT 

QUANTITY VARIATION 

~ 1 
'" N 
< • ... 
S !; 

1 1 

1 1 

1 

.vR VR 
I I 

1 1 

.. 

• 

~ 

I 
I 

I'A pl.1 
NUMBER I REV 

If.X)NO. 

VT72-,,-fII G 'urI'S 
mIT 

MI( 
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DIGITAL EQUIPMENT CORPORATION 
MAYNARD, MASSACHUSETTS 

,.-

ENGINEERING SPECIFICATION DATE 2/28/78 

TITLE VT72 PRODUCT SPECIFICATIONS 

REVISIONS 
REV DESCRIPTION IcHG NO ORIG DATE APPD BY DATE 

I 

ENk .~ IAPPD_~ 4~SIZEICODE NUMBER 
~ A SP VT72-IJ-2 

I REV 

~ .. , .... -... -........ _- - ~ SHEET _.1_ OF __ H ORA lOlA _"""'" __ ''' '.' . <.."' .. ,:....._~~.' __ .'.~ 
I; ...... , 

d 
, I ~ 

;.~ 

.;~ 

., ,', 
: ~. 

j ;~ 

,; 

.! 

i 
i 

~~ 
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VT72 User Specifications summary 

- 15" Alphanumeric Display 

- 24 Rows of Characters 

- 80 Characters per Row 

- 256 Code Extended Character Set 

- 4 Special Display Modes 

- Blink 

- Bold 

- Underline 

- Half Reverse Video 

- DEC Standard Main Keyboard 

- 36 system.Defined Function Keys 

- 16 User Definable Function Keys 

- i2 Indicator Lights 

- On/Line or Off/Line Operation 

- Programmable Character Set 
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Section 0 - OVERALL DESCRIPTION 

The VT72 is an LSI-Il based upper/lower case intelligent terminal 
programmed to perform complex editing tasks by interaction 
between the user, the keyboard and a rast~r scan display. 

Most of the features of this terminal will be defined by software. 
These features will be listed in the section under "OVERALL 
EDITING FEATURES", but will only describe the hardware necessary 
to interact with the software to make an editing terminal. A 
separate document will describe the software and detailed 
features of the VT72 as an editing terminal_ 

The VT72 is a table-top unit with monitor, keyboard, power supply, 
logic, fans, etc., in the one enclosure. Quad or half-quad 
modules plug into a double system unit wired assembly. There 
is room in the wired assembly for expansion to 28K of memory 
and/or expansion of other Q bus controllers. See the appendix 
for the layout of the wired assembly_ 

As shown in the block diagram in the appendix, the VT72 is a 
standard LSI-ll with the addition of two special modules to 
drive the display, and one special module to read the keyboard 
and drive the keyboard lights. All other modules are standard 
LSI-ll modules • 

The basic VT72 does not contain mass storage although room for 
expansion of the Q bus to include a floppy disk control is 
available in the basic VT72_ The VT72 without mass storage is 
loaded from a host computer via the DLVII-F serial asynchronous 
line interface module. 
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Section 1 - SPECIFICATIONS 

1.0 General 

These are the general specifications of the hardware but do point 
out features possible when software is added. If the feature is 
performed by software, this fact is noted in the feature description • 

1.0.1 The displayable screen area is 240 horizontal 
sweep lines, each line made up of 800 dot positions. 
A character is made up of a 10 X 10 dot matrix. 
The screen is therefore made up of 24 character 
rows, and each row contains 80 chara~ters. 

1.0.2 Individual characters can be displayed in normal, 
reverse video, bold and underline modes. These 
modes are additive, ie., bold reverse video. 
Under program control, ir.dividual characters can 
also be made to blink. They can be made half
intensity by displaying the character on alternate 
sweeps. The only limitation to cr~racter display 
modes is that there should not be more than 20 
changes in display mode per character roW. For 
example, 10 non-contiguous reverse video (or bold 
or blink or underline) blocks of characters can be 
displayed in the same row as 10 non-contiguous 
blocks of ·characters. If the limitation. is exceeded, 
the screen will flicker. 

An alternate method of programming is available for 
applications that require extensive character mode 
changes. The programmable character set of 256 
characters can be used to describe characters of 
different display modes. For example, the first 
128 characters could be normal while the second 
126 characters could be the same characters except 
in reverse video. 
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1.1 Display Monitor 

The monitor is a standard 15 inch CRT. There are 80 characters 
per row, 24 rows: normal, blink, bold, underline and half
int~nsity reverse video. Half-intensity by software of normal, 
underline, and half-intensity reverse video is possible by 
turning off selected portions of the display on alternate sweeps. 
Blink rate is controlled by the software. 

1.2 Keyboard (LK05 Var. -01) 

The sculptured keyboar<l. has N key rollover and uses Hall effect 
devices. 

The parallel keyboard produces unique codes for each key. The 
main keyboard is a DEC standard keyboard with the addition of 
16 keys above the normal top row of keys. 

There are two function pads, each containing 18 keys. The 
right most function pad has 6 lights down each side of the pad. 
The distance between the two pads is ~ a key width so 1.5 wide 
key caps can be used to fill the space between the two pads. 
In this case, the left most lights must be removed. 

1.2.1 Unique Features 

Some function pad keys produce one code when depressed 
and another code when released. This allows the software 
to carry out a function at an arbitrary speed which is 
pleasing to, the human operator (ie., scroll) but start 
and stop this function when the operator interacts with 
the key. These keys are: the last 3 rows of the left 
fUnction pad, the last 2 rows of the right function pad, 
one key in the upper left corner of the right function 
pad, and the repeat key on the main keyboard. 

1. 2.2 Keycaps 

This whole keyboard can be depopulated to tailor the 
keyboard to a particular application. In addition, all 
keycaps are removeable: keycaps can be ordered with clear 
plastic tops with a user-changeable insert for legend. 

See the LK05 purchase specifications for more information 
on this keyboard. PS-30-l2538, var. -01. 
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If EOT is detected, the display controller stops access from 
memory until the whole display cycle is repeated. 

If the number of characters specified in the parameter word 
have been read from memory by the display control, the display 
control will pick up another parameter word and text pointer. 
It will read the contents of the wired address, increment it 
by two and write the incremented information back into the 
memory. This incremented information will then be used as the 
address of the second text address/parameter word/text pointer 
pairs. The cycle then continues as before. 

There can be a large number of parameter word and text pointer 
pairs to define BLOCKS OF TEXT. A block of text can be as 
large as 2048 characters or as small as 1 character. For 
example, the cursor isusuall~defined as a one character block. 
Each contiguous piece of text not in the same display mode must 
be a separate block. For example, if 3 words were displayed, 
the first word normal video, the middle word reverse video and 
the last word normal video, three blocks would define this 
video presentation. Text, of course, can be contiguous in 
memory or scattered in blocks throughout memory. 

1.4 Character Generator 

The character generator is capable of displaying 256 unique 
character codes. The c~aracter generator is loaded under 
program con'trol when the terminal is first initialized. This 
means that changing characters does not involve hardware changes, 
only changes to a list in memory. This feature is known as a 
"programmable character set". 

Characters are displayed ina 10 X 10 dot matrix. The whole 
screen is comprised of contiguous 10 X 10 dots squares, 80 to 
a line, in 24 lines, a total of 800 horizontal, 240 vertical dots. 
Because spaces must be left between characters and between lines, 
the actual character is usually displayed in a 8 X 8 matrix. 
The 9th horizontal scan line in the 10 X 10 matrix is underline. 
The 10th horizontal scan line is usually left blank as a space 
between character lines. The VT72 character layout is shown in 
the appendix. Computer convention shows numbering from 0 to 9 
instead of 1 to 10. 
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1.3 Interface to LSI-Il 

Text packed 2 characters to a 16 bit word is taken directly from 
memory (DMA) into the display controller. The controller has two 
shift registers that can store 80 cha~,~ct"rs each. One shift 
register dl!ives the clisplay while the other is loaded from 
memory. After a row of characters has been displayed, the 
functions of the two shift re'gisters are reversed. 

The method of accessing text in memory is similar to the 3-cycle 
data break of the PDP-8. In the VT72, a wired address contains 
a pointer of address to a list of parameter words and text . 
address. This list is called a DISPLAY TABLE. A 16 bit parameter 
word and a 16 bit text address define a block of text to be 
displayed on the sc'reen. These two words are .in consecutive 
memory locations. 

The PARAMETER WORD is a 16 bit word. The least significant 11 
bits of the parameter word are the number of characters to be 
displayed. Another 4 bits in this 16 bit word define whether 
the text is to be blank, bold, underline or reverse video. 
The most significant bit (if a one) connects the parameter 
word to a JUMP instruction so that the contents of the next 
memory location are jammed into the word address.. This fe~ture 
and the bit assignment of these two 16 bit words is detailed 
in the section on programming. 

The 16 bit text address word, also called a TEXT POINTER, is the 
current address of the text being loaded into the display 
controller shift register. 

DISPLAY SEQUENCE - The display control reads text for the first 
character row while a blank row above the normal screen area is 
being displayed. The display control first reads the contents 
of the wired address (INITIAL DISPLAY TABLE POINTER) and uses 
it as an address to read the first par.ameter word and the 
associated text pointer word into hardware registers in the 
display control. The parameter word is used to determine the 
display mode and to count the number of text characters to be 
taken from memory. The display control used the text pointer 
to address memory, increments the hardware register containing 
this address and used hardware to count the number of characters 
read from memory equals the number of characters that.were 
previously read from the least significant 11 bits of the 
parameter word. 
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The 10 horizontal and 10 vertical dots which define a character 
are generated by 10 "words", each 10 bits long. There is one 
10 bit word for each of 10 horizontal scan lines which make up 
a character. Each 10 bit word therefore defines one horizontal 
scan line of a character. 

The character generator is loaded from memory by the display 
controller. This information contains 20 words for each ASCII 
character plus the ASCII charaoter. These words are 16 bits 
long. 

The software starts this loading sequence by setting Bit 15. of 
the Command and Status register. When the display controller 
is finished displaying the current frame, it then reads the 
contents of a jumper selectable address, the character list 
pointer. The contents of this address is the starting address 
of a table containing the character generator information. 
These contents are read into a register that can be incremented 
and used by the display controller as an address to do DMA's 
from memory to the character generator RAM. 

It is possible to change 1 or 256 characters in the character 
generator since the software has control of memory contents and 
therefore the starting address of the table, the length of the 
table and the data describing the displayed character to be 
associated with each ASCII code. Details of loading the 
character generator is contained in the programming section. 

1.5 Panned Scrolling 

The software of the LSI-II can interact with the display hardware, 
soscrclling occurs smoothly instead of jumping one character 
ro,,:, a .. a time. When scrolling is requested from the keyboard, 
the software pre loads a counter in the display control with a 
number that can vary from 6 to 17. This number represents the 
fraction of a character row the display will scroll, from 
1/10 to 9/10 of a character row. 

When scrolling text up, the top scan line disappears from the 
screen and a new scan line appears at the bottom of the screen. 
Software changes the text list pointers so 25 rows of characters 
instead of 24 rows of characters are displayed on the screen. 
Since there is only room on the screen for 24 complete rows, 
part of the first and last row will be missing. The offset 
number determines how much will be missing. If this number is 7, 
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10% of the top row and 90% of the bottom row will be missing. 
The software changes this number at a regular rate, which is 
some multiple of the display frame rate (60 HZ or 50 HZ). When 
the number reaches 17, 90% of the top row and 10% of the bottom 
row will be missing. The next time the software changes this 
number, the number will be changed to 6. At the same time, the 
text list pointer will be changed so only 24 rows of characters 
are displayed, the top row will have disappeared completely 
from the screen and the bottom row will be completely on the 
screen. 

Scrolling downwards is similar. 

1.6 Unique Codes 

The display hardware detects 8 unique codes: 
ASCII code -

00 & 200 
01 & 201 
02 & 202 
03 & 203 

END OF TEXT 
END OF LINE 
END OF LINE 
END OF LINE 

When an END OF LINE code is detected by the hardware, DMA from 
memory for that line is stopped and the rest of the shift 
register is loaded with the space code to effect a blank of the 
display line after the END OF LINE code. 

When END OF TEXT code is detected, DMA from memory is stopped 
for the remainder of that display cycle and the screen is 
blanked from the END OF TEXT code to the bottom of the screen. 
Eight codes are provided so as to allow displayable and non 
displayable line terminators. 
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APPENDIX 
VT72 Module Utilization * Optional 

1 Not Used Not Used 2 
16K 4 .. .. .. .. 

using 5 .. .. .. .. 
MSVll-DC 8 .. .. .. .. 
MaS Kem 9 LSI-ll *MRVlI-VC l~ 

12 MSV11-DC 16K Grant Board 11 
13 DLVll-F Ser\ Kevbd Contrn1 14 
5 Display Control 

video ('nntorn1 

1 Grant Board Not Used 2 
28K. 4 Not Used .. .. 3' 

using 5 .. .. .. " 6 
MSVll-DC B .. .. .. .. 7 
MOS Mem 9 LSI-11 *MRVII-VC 10 

L~ MSvll-DC IlGK MSV11-DC 16K 11 
~LVII-F Ser\ Kevbd Control 14 
5 Display Control 

Video Control 

1 Grant Board Not Used 2 
16K 4 Not Used .. .. 3 

using 5 .. .. .. .. " 
MSVll-CO 8 . .. 7 
MaS Mem 9 1,SI-11 MRV11-VC 10 

12 MSvl CD 11 

13 DLVll-F (Ser) Keybd.Control 14 

15 DisDlav Control ._. 
Video Control 

28K 1 Grant Board 1Ib-o" Used 2 Note: If no .. " 3 MRVll-vc in Conf. Using 4 Not Used 
MSV1I-CD' 5 .. .. .. .. 6 substitute grant 

MaSMem 8 1,SI-ll *MRV11-VC 7 board in slot. 
9 MSVH (16K) 10 

[12 MSVH !CD (l6K) H· 

13 DLVlt-F (Ser) Kevbd Contrn1 14 

15 Displav Control 
video Control 
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VT72 BLOCK DIAGRAM 
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2.0 Disela~ Processor 

The VT72 Display Processor consists of a 1".8657-YA and M8658-YA 
module. It is a microcontrolled device with DMA control over 
the LSI-II bus. As such its operation is separate from the 
LSI-II once its parameters have been set-up. The display will 
continue even if the LSI-II has halted program execution. The 
VT72 has a writable character store Which also operates as a 
DMil function. The character set is totally in volatile memory 
and must be rewritten at every power-up time. In addition, 
the display has the ability to smooth scroll (pan) and detect 
end of line (EOL) and end of screen (EOS). 

The display processor generates a raster scanned video present-
ation composed of 240 scan lines made up of 800 dot positions. 
A character is made up of a 10 X 10 dot matrix. The raster is 
therefore made up of 24 character rows each containing 80 
characters. See Purchase Spec. 30-12537 for a timing diagram 
of the video information. 

3.0 ProqraGUDing 

3.1 VT72 Command And Status Register 177670 !Standardl 

Pan Offset 

Enable Character Detection 

Enable Display' 

nable Character Modification 

It is very important to remember that register is not a hardware 
register. It is a window into the microcontroller. The controller 
will only look at these bits at the correct time in relationship 
to raster on the screen. However, this does allow the unique 
ability of being able to redefine any single character Whils 
displaying. The microcontroller will use the vertical fly-back 
time to do this, and the screen will never flicker. The 
programming concepts will be discussed later. However. the 
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individual bits will be identified now. 

3.1.1 Pan Offset: ~itr3.~ 

This is a write only register which gives the display the 
capability o£ smooth scrolling. The register has a legal 
value range from 6 to 17. The value of 6 is the normal 
pan offset. The pan bits must always have ~ value 
whenever the register ilO lo.aded. Each increment of the 
pan register offsets the screen by one scan: 

Scan Line Pan Off .. et 
0 I 6 
1 i 7 
2 

j 
10 

3 11 
4 

1 
12 

5 I 13 
6 14 
7 

I· 
15 

8 16 
9 I 17 

Ex: When the pan register equals 10, 8 scans of Row ~ are 
displayed, 10 scans of Rows 1-23 and 2 scans of Row 24. 
It is important to note that although only 24 rows of 
text are displayed on the screen 25 rows are always loaded 
by the micro controller. To scroll up start the pan 
register at 6 and increment to 17 - to scroll down start 
at 17 and decrement to 6. 

When scrolling the pan register may only be changed once 
per vSYnc (discussed· later) and must be ·changed not less 
than once every other ·vsync or the screen will flicker. 
However, it may be incremented in an accelerating manner 
to as much as a whole row per vsync and still look smooth. 

3.1.2 Enable Character Detection: <;Bit ~ 

This bit enables the action of the special characters 
for END OF LINE and END OF SCREEN. When bit 5 is a zero, 
these characters are treated as any other characters. 

I SIZE ICODEI NUMBER 
A SP VT72-f6-2 

I REV 

I 

ENGINEERING SPECIFICATION - CONTINUATION SHEEt 

TITLE 
VT72 SPECIFICATIONS 

ASCII Character o & 200 
1 & 201 
2 & 202 
3 & 203 

END OF TEXT 
END OF LINE 
END OF LINE 
END OF LINE 

These ("odes are detected byha.rdware but since the character 
generator is programmable; the codes will be displayed. 

3.1.3 Enable Display Bit 6 

This is a write only bit that when set enables the terminal 
to display. While displaying the microcontroller will 
give an interrupt every vsync time. Vsync is defined 
to be the time just after the microcontroller has loaded 
from the pan register and after it has picked up the 
initial address of the display list from the IDTP (Initial 
Display Table Pointer). At this point either of these 
values may be changed. 

3.1.4 Enable Character Modification: Bit 15 

This bit when set will initiate the writing of characters 
at an address pointed to by ~LP (Character List Pointer). 
Whenever this bit is set the pan value must be set to 6 
or the characters will be offset. The enable display and 
enable character detection bits may be on at this time. 
However, only one character may be written without screen 
flicker. 

The list is terminated by a zero in the low order byte. 
When the micro controller is done loading, the terminating 
address "'ill be deposited in the ~LP. It is important 
to note that several precautions are necessary here. 

1. If the micro controller is not displaying: 

A. A random pattern. of lines and characters 
will be displayed while writing. Finally 
before the display is· enabled a. strange. 
pattern may be left on the screen. 

B. While the CLP will contain the last loaded 
address after writing the CLP will contain 
a random address once the enable bit is 
turned on. 
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C. Both the Enable Display and the Enable Character 
Modification bits may· not be set if the micro is 
not already displaying. This is due to the fact 
that the micro-controller may see the Enable 
Display bit before the Enable Character Modification 
bit and destroy the contents of the CLP. (See 
preceding Section Bl. Correct sequence of operation 
would be as follows: 

I.. Set 'up IDTP (Section 3.2.4) to point 
to EOS (Section 3.1.2) character. 

.11. TUrn on display (screen should be 
blank because EOS has not been defined). 

III. Wait l/~O of a ·second. (Be sure bit has 
been seen). 

IV. Write the character set and read display 
on (MOV #100146, @ #177670). 

V. The micro-controller is ready to display. 

2. .If the micro con'::roller is displaying: 

A. The last loaded address will be returned to the CLP 
and won't change because the display is already on. 

B. COnly one Character may be written at a time or the 
display may flicker. . 

C. If, however, it is desirable to·write the entire 
character set as·· long as the last 2 lines of text 
are blank the display will go blank for the 'write 
time. ' 
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3.2 Hardware Vectors (POinters) 

VT71 

XXO 360 PC';] Vector Pair 
XX2 362 PS 
XX4 364 CLP - Character List Pointer 
XX6 366 DTP - Display Table Pointer 
XXlO 370 IDTP - Initial Display Table Pointer 

.3.2.1 Vector Pair: 

Standard PDPII interrupt v ~tor pair micro controller 
interrupts here every vsync time. 

3.2.2 Character List Pointer: 

Should contain the first address of the character list 
before the enable character modification bit is set. The 
location may be used to determine whell the micro controller 
is done since it returns the last loaded address to the 
CLP when done. 

3.2.3 Diselay Table Pointer: 

This is the micro controller's correct Display Table 
Address. Whenever the current display table's byte count 
overflows the micro controller goes to the next display 
adder by incrementing the address in this position by 4 .• 

3.2.4 Initial Disela~ Table Pointer: 

The micro controller loads the DTP from this address just 
prior to vsync time. 

3.3 Text ~'ormat 15 87 0 

I HIGH BYTE I LOW BYTE I 
Text can start or stop on a high byte or low byte. The full 
8 bits are decoded to form a character. The appendix lists 
the standard 256 characters. 

I S'l.E I C~~E I NUIIBER 1 REV VT72-fl-2 
DEC FORtI NO EN-01Q22..16-N37G-(38U 
DRA 108 SHEET~ OF.~ 

.. lOt 
C) 



~ 

~ 
; / 

• 

ENGINEERING SPECIFICATION .. CONTINUATION SHEET 

TITLE VT72 SPECIFICATIONS 

3.4 Character Data Format 

The VT72 uses a 10 by 10 dot character matrix. To c~lpletely 
describe all the dots in the matrix requires 20 sequential 
memory locations. Each location contributes its low order 5 
bits to the 10 X 10 matrix. The first word describes the first 
5 bits of Line 1'1, the second word the last 5 bits of Line 1'1. 
However, the 5 bits in each word of the description appear in 
reverse (mirror image) order. The hibyte of each word is the 
ASCII Address (0-377) of the character being defined. Bits 
6 and 7 of the lobyte must always be a one (as zccos they 
terminate the definition). Bit 5 is set to a one in the first 
half of a scan line, zero in the second half. 

3.4.1 Character Definition Word I 
15 14 13 12 11 10 9 sDf:6 5 3 2 1 0 

ASCII ADDRESS L ITS FOR 1 SCAN LINE 

FIRST OR SECOND HALF OF THE SCAN 

7 - 6 = 1 TO CONTINUE DEFINITION 

DEC FORM _NO EN-01022·16-N37G-{381j 
ORA 108 

I SIZE I CODEI NUMBER 
A SP VT72-fiJ-2 

I REV 

SHEET ~ OF 21 
?l!n'!~E! emi1''':''-7~~;~{'1;?t''_.;,.'_;.;- ··'·:';'*,A".';::"~"~:'S':_-_-';"l",-,:.;:.:,;~~,'~':::~~ .. _, 

ENGINEERING SPECIFICATION .. CONTINUATION SHEET 

TITlE VT72 SPECIFICATIONS 

~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~NN~~~~~~~~~~~~~~~~~~~~~~~~~~~~wwro 
~WN~~~OO~~~~wN~~~ro~~~~WN~~~ro~~~~wN~O~ 

-. -. -. -. -. .. -. -. -. .. .. -, .. .. .. .. 

I I I I I I I I 1 I 

I I I I I I I I I I 

I I I >< I I I I >< I 

I I >< I I I 1 I I I 

I I I I I I I I !:< I 

I I >< I I X I I I I 

I I I I I I >< I X I 

1 I X I I >< I I I I 

III><XIIIXI 

I I I I I I I I I I 

"'XO:<l"l 
illl'l$1l'lH 
~.;g :<l ;g !i5 
Zl'l:.ot'lt< 

til 0 '" t· >-3l'l0< 
~!:l~>-3 
>< tIlill 

:.0 l'l 
~~:.ol'l 
'tI "';.: 
l'l'0<>d 
:.01>-3:.0 
:<l 't'l § 
;8~gj 
~~Ol~ 
l'l"'t'l'tl 
:<l'tl :<l 
t'lotJl'l 
d~j tti gj 
H"''tI~ 
:rl>-35::>' 
HO><>-3 
Z - H 

1-3 :;:: >< i 
ill o! 
t'l5:8~ 
S !;'j;;l • 
ffl t'lw 
't1 0 til : 

5:$1~' 
:<!:!~ 

(l",!!l 
>-3 (l 

:rl!:J~ill 
l'l - 0 
0<0:.0$1 

~~~!:! 
l'lHZO 

01>-3 
ZZtllt'l 
~g:5::<l 
F<~ 

.. -. -, .. -. .. .. .. .. .. .. .. .. .. .. -. 
........................................ 
.\Sl ................................ .... 
1-'1--'1-'1--'1-'1-'1-'1-'1-'1-' 

' ...... 1--' I-' I-' I-' I--' I--' I-' I--' I-' 
........................................ 
........................................ 
1-'1--'1--'1--'1-'1-'1-'1-'1-'1-' 
I--' I--' I--' I--' I-' I--' 1-' I-' I--' I--' 
i-' ~~ I--' I-' I-' I--' I-' I--' I--' ..-
1--'1-'1--'1--'1--'1-'1--'1--'1--'1--' 
1--'1--'1--'1--'1-'1--'1-'1--'1--'1--' 

x· 
x· 

x, ... X· 

........................................ 

................ '& ................ '& 
/--' I--' I-' I--' I--' I--' I--' I--' I--' I--' 
I--' t-' t-' I--' I--' I--' I--' to. I--' I--' 
........ '&'&'& ................ .... 
'& .... '& .................... "' .... 
1-'1--'1-'1--'1--'1--'1-'1--'1--'1--' 
1--'1-'1-'1--'1-'1-'1--'1--'1--'1--' 
1--'1--'1--'1--'1-'1--'1--'1-'1--'1--' 
1-'1-'1-'1-'1-'1--'1--'1--'1-'1-' 
........ '& .... '& .... '&'& ........ 

X X' •• X· 

X· X· 
X· X· 

X· X· 

:'-C::>-3'" 
t:'"I'1:I!I:tz:l 
tn"Otrlt-t 
O~:.o~ 
• :<l 
~~fg~ 
:<l"'O<:.o 
t'JjI-lHZ 
'tI>-3'" 
5::'" t'l 
(l:.o~~ 
t'l:<l:.o;.: 

l'l~'tI 

'" zt< . '" t'l 
"'t'l:.o 
:.o:Jltllfil 

~!:!'" >-3~:il 
Xt'lOt'l 
. tJ :<l 

til tJ(l 
:<l;J"'$1 

~~~!:! 
~>-3""~ 
(J ill .... !:l 
l'll'l~ 
~t-t 0 = 
oi~El":: 

l'l til· 
M :<l-
Z 

:il~~ 
t'l:4~ 
t<tIl(l 
~...,ill 
O~~ 
Elt<El 
., t'l -
:<lGl 

H>-3 
tlltllill 
HHl'l 
>-3t< 
tIlH 
~ 

1----- I SIZE ICODEI· NUMBER I REV I 
A SP VT72-fiJ-2 

DEC FORM NO EN-OI022-16-N37Q-{381) 
ORA 108 SHEET ~o, OF.21_ 
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ENGINEERING SPECIFICATION .. CONTINUATION SHEET 

TITLE 
VT72 SPECIFICATIONS 

THE CHARACTER DEFINITION WORD FORMAT 

Bit 5 = 1 Bit 5 = 1'1 
Word Raster Scan First Ha~f S .. cond Half 

1 Scan I' X 

2 Scan 1'1 X 

3 Scan 1 
I 

X 

4 Scan 1 X 

5 Scan 2 X 

6 Scan 2 X 

7 Scan 3 I X 

S Scan 3 X 

9 Scan 4 X 

10 Scan 4 X 

11 Scan 5 X 

12 Scan 5 X 

13 Scan 6 X 
; 
I 14 Scar.. 0 , X 

15 I Scan 7 X I 

16 Scan 7 I X 

17 Scan S X 

I IS Scan 8 X 

19 Scan 9 X 

1 20 Scan 9 X 

I SIZE I CODEI NUMBER 
A SP VT72-f6-2 

I REY 

EN-OI022-16-N37o-(381) SHEET ~ OF 21 

ENGINEERING SPECIFICATION - CONTINUATION SHEET 

TiTlE VT72 SPECIFICATIONS 

3.5 Display Table 

The display table consists of one or more entries (Display 
Blocks) each containing two elements. The parameter word 
~hich contains the display information and the byte count. 
Secondly the byte address where the display list begins. 
The maximum total display blocks per line is 20. 

1·2:..1 Parameter Word 

~y~ 
'-----Re~Terse Vide6 

Underline , 
~--------------Bold ~ 

~------------Blank 

'--------------~Jump 

3.5.2 Byte Count: 

Display "Modes 

Two's complement of the desired number of bytes to be 
displayed using .this parameter word. Once the byte value 
has overflowed the microcontroller will conti~ue on to 
the next sequential parameter word and address pair. The 
byte counts overflows at 3777 rather than ~ due to certain 
hardware constraints. If Be = 3777 is loaded the micro 
processor "ill go immediately to the next display block. 

3.5.3 JUMP: 

The JUMP is a command to the microcor.troller when bit 15 
is set the rest of the parameters word is ignored a~d th~ 
? ldress that follows i" jam loaded into the D'£P. This 
address is the start of the '1ew display list. Ca:r-e. Clust 
be taken in using JUMPS. As a general ru~e of thu~ cne 
JUMP has the same overhead as one display block. (ie., 
1 JUMP + 19 BLOCKS = 20 Display U!:its) . 

I S'l.E I C~:E I NUMBER 
VT72-"-2 

TREY 

DEC FORM NO EN·OI022-16-Nl7o-,31l) 
ORA 108 SHEET ...2.2.. OF 21 
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TITLE VT72 SPECIFICATIONS 

NOTE: When the display processor is heavily used 14-20 
display units per line 30-45% of all processor 
time will be devoted to D~m accessory for display. 

3.5.4 Display Modes 

These modes are tied to the particular block. The mode 
will continue through the block until the. byte count 
overflows 0 Then the next modes are loaded with the new 
byte counto The microcontroller treats the blank bit 
the same as the others so the display list for that block 
must be valid (not EOL or EOS characters unless desired) • 

3.5.5 Reverse Video: 

Rever.ses the intensification of the character matrix. 

3 • 5 • 6 Under line: 

Turns on the 9th scan line. 

3.5.7 Bold: 

Intensified by two t:he character: matrix. 

3.5.8 Blank: 

Turns off the display during that display block. This 
would generally be used to make the display blink. 
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VT72-f,1-2 

; 
-.! 

DEC FORM NO EN-01022-16-N37G-(381) 
DRA 108 SHEET -22:. OF .E:....-

\ 

.. \ ___________ ~_--.:.._....;..-______ .-.. ___ ..J 

\ 

~----------

c 



(-

• 

i 
i· .. 
! 

i ; 
i 

J 

NOTES' 

8 

R 

._--,,...-----_. __ .. - -
7 

I .., 
.. i . . . 

w 
a:: 
o z 
W 
to 
Z 
a: 
% o 

.. .............. .1. 

6 5 ____ ~+~~----_-----_~------3------~~------~~~--~1--' .. -· ~~ 

ETCH REV. 
P.e. DESIGN ORTA BASE REV. 

N 
") 

CHIC'D. • 
ENG. . " 
PRO .E G. 

COMPONENT SIDE VIE' 

"1 AAAAAAAAAAAAAAAAAAAA) 
AAAAAAAAAAAAAAAAAAAA 

PROD. . .,. 
SCALE I~ __ -I 
SHT. OF 
NCXT HI6I£R RISY. 

o 

c 

B 

. . "1 



8 7 6 ,5 
~----~-------------~'~!----~-----------

... ,-;.:, 
.' '~JI Mt 40545 

':'I"i' , 

" , 

·1: ' 
, i., 

.' ~. , , 

:', " 

:1 ' 
:,':. 

t" 

: ::" 

, ':',' 

! ~. "1'1 
'. " 

: .1 

:.1; , 
. . .; . ~ 

Ii.\' 

4 

M2656 50112941: ' "i"" " , 

3 
" t., 

I I 

1,.' 

, , 
, , 

• • .' I • • 

',"~ . 

" 

•• 1" 

, 

;.\ ' 

",. ' , .. 

. ' . . -~----- .... - ... _ .. 

o 

",:' 

• 

C I 

·co 

B 

o 



• 

• 

.. 

~',-(!-.',:" -~ "r, j\l 
r-________ , ______ -----__ ----------~--~----',~v-' ________ ~ ______ ~5 ________ _1 ______ --~4~-------1--______ ~~ ______ ~JJ~~~~==~~~2J ________ ~ ____ ___ 

() ..... 

.' • • 

. _---- ----- .. -

• 

:,"' 

i -' 

StfEE.T .... ~ OF ..... 

" 

,'~, . 

,. 

,C 

CD 

B 

" ' 

", '. 
'f" 

I"; 

:. :'f,.::; 
'" ;:c:";~"', 

. 7:+;:\i~{~ 



DIGITAL [laUIPMEt..tT CO~PORATION 
PAm"SUST 

MADE BY J. WILLIAMS CHL:cI<"I::OT. SflE'rAAWSKI l~eCTION I 
DATE 9-15-75 IDfU.E 

...... 2-23-76 

ENGl·_~ ~~r;;.---·'" 1'1100 < / •.•. -.. , ' '. ISSUED .... "' •• ¥ .. 
DU '3", j!" ..; L .0 ATE \ . , . .. -.~~ I 
ITEM DRAWING NO. PART NO. DESCRIPTION 
NO 

1 D-CS-M8656-0-1 CIRCUIT SCHEMATIC 
~----.------

• ____ • _____ •.• _~ ____ ... _ ..... _ .... ,._ ..• w"_··'···· 

.2. K-CO-M8656-0-4 X-Y COORDINATE LOCATIONS 
~. ---........ - .. ___ N_ .... _ ........ 

3 D-AH-·M8656-0-5 ASSY/DRILL HOLE LAYOUT 

4 B-M1I-M8656-0-6 MODULE ECO HISTORY 
..• - ---,,_ .. _--------- --- -

5 5011894 ETCHED CIRCUIT BOARD 
-_.-.---'.------.---~. ._- . ',," --'~--

_. -... __ .' 
6 1000027 CAP 820 Pf ---- --
7 1009678 CAP .047 Uf 

---.~------
.... _-_ ... ,., .. _-

8 1001476 CAP 10 Uf 
- .. ------ ----.----- _. 

9 1001610-01 CAP .01 Uf 
-.-- ,,--.. -.. , ....... ~. -. 

10 1001765 CAP .005 Uf 
- -------.-._--- --------- -.-~ - ---_. 
11 1005306 CAP 6.8 Uf 

- --.. ~~--........ -.. ---... ~~~ ........... ~., .. ,~ ............ ,~ 
12 1010279 CAP .47 Uf --
13 1100114 DIODE 0664 

- -
14 1109502 DIODE IN4742 ._----
15 129941-02 CONNECTOR 

16 1211164-04 SWITCH 

17 1300195 RESISTOR 3) OHMS 1/2~1 .:!: 5% 
-_ ... _----------

18 1300229 RESISTOR 100 OHMS l/4W .:t 5% 
- 'T'"" .• --,.--_ 

19 1300271 RESISTOR 220 OHMS 1/4W ±.5% 
-

20 1300309 RESISTOR 390 OHMS l/4W +5% -.. 
21 1301317 RESISTOR 10 OHMS l/4W .:t 5% 

d z 
0. 
Q 
IU 
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CORPORATION AND SHALL NOT BE REPRODUCED OR COPIED OR USED IN WHOLE OR IN LK05 
PART AS THE BASIS FOR THE. ~NUFACTURE OR SALE OF ITEMS WITHOUT WRITTEN 
PERMISSION COPYRIGHT C 1976 . DIGITAL EQUIPIoIENT CORPORATION" 
IN-O I 14UA-16-R27613251 ORb 125 

QUANTITY / VARIATION 

~ . --I-- -_. ---
.... ' . ..... - 1---'-- - 1--

...... -,. 

.. - t--- ._- _.- r-- ---- - -~ ' .. -.... t---
1 

. '-...,- ... --~ 1----
1 

. '--'~-' -
2 - -- t---

40 
1----- - .. ~.~- -

1 
re-' - 1-. -- ---

3 
...... "- .~ .. - -"-'" ".-
4 _._- -- v~ __ 

4 
... - --1--- -_. 

1 

1 
-- -

3 

1 
-.-- .---r- .~. r- -----

10 

4 _ . ... .-_- ........ -- -..... _- -'_.".' r--
1 

--- f--
1 \ 

ASSY NO. 
INTERFACE D-vW- M86.56-c6 ~ 

SHEET 1 OF 3 

NOTES: 

REF DESlGNATIOili 

........ __ ._-_ .. - _ .• _- ,. ~ .. .. 

-_. --
..... _ ..... -._. _M·_·"_.··· • --....... .. _----_ ... ----

---~-.-.. ' .. 
-_ ...• _' ... _-- --_.-,...-' .. 

C51 
___ 0 ••••••••• 

C50 
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C46, C47, C48, C49 

01, 02, D3, 05 
~--... -.-.. 

04 
..... --~- .. -.. --., .. . __ ... 

J1 

E16, E36, E0'5 
--.......... --~-,-.-.~.- .. ~--

.. ----,-- .. _--_ ... . ...... 
R28 
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ITEM DRAWING NO; PART NO. 'DESCRIPTION REF DESIGNATION 
NO 

• 

22 1301972 RESISTOR 270 OHMS 1!4W:,: 5% 12 R10-R21 

23 l301423 RESISTOR 6.8K 1!4W:,: 5% 1 R23 

24 1309143-12 RESISTOR 25K POT 1 R22 

.. -
25 1.300365 RESISTOR 1K 1!4W :': 5% 2 R34, R35 

-
oo __ • 

126 1305346. RESISTOR 27K 1/4W :': 5% 1 R30 

27 1905547 IC 7474 4 E1.1, E33, E24, E32 

28 1905575 IC 7400 1 E3 

29 1905576 IC 7410 1 E13 
. 

30 1905578 IC 7430 1 E9 
-

31 1909686 IC 7404 2 E34, E¢4 

(>., 'OO' 

n 1909705 IC 8881 3 E21', E30 .. E3l 

33 1909929 IC 7417 2 E20, E29 
'--. 

34 1910155 IC 7408 3 E12, E22. E23 -
35 1910436 IC 74123 1 E39 

36 1910655 IC 74157 2 E7. E8 

37 1910656 IC 74155 1 E14 
.. 

38 1911116 Ie 8837 2 E1. E27 
. 

39 1911579 IC 8641 4 E17, E18, E25, E26 
.- -_. oo-

40 1911911 IC 74S124 1 E2 
--

41 1912395 IC 8136 2 E37, E38 

1-.' .--
42 1912098 IC MH0026C 2 \ E41, E40 
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43 9008337-06 Hl\NDLE FLIP <::HIP, Ml\GENTA 1 

44 12-12204-00 . 2 PIN CONN- (MAL!!!; 1 J2 
.. 

45 1309143.,,05 RESISTOR 200 POT 1 R29 
'-~-

46 1300005 .. 01 RESISTOR PACK 1K OHM 2 -~06, E35' 

47 1300005-0.3 RESISTOR PACK 10K OHMS 1 ~l~ 

48 1910651 IC 74175 1 ~15 

49 1910652 IC 74174 2 ~19, ~28 

50 ~\OO6732 Hl\NDLE EYELETS 2 
... -r .. 

51 ,1209941-03 LATCH LEFT 1 

52 1209941-04 . LATCH RIGHT 1 
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DIGITAL EQUIPMENT CORPORATION 
MAYNARD. MASSACHUSETTS 

•. -
ENGINEERING SPECIFICATION DATE 2/27/76 .-
TITLE M8656 LK05 TO LSI-II BUS INTERFACE 

REVISIONS , 

REV DESCRIPTION ~HG NO ORIG DATE APPD BY DATE 

.' 

; 

~'I.#~ I~,. UL..~~ SIZE ICODE A SP 
NUMBER 

M8656-¢-8 
I REV 

flEe UH39ZI·1079A-R873 r SHEET --.l- OF ..2.-
ORA l07A 

••• u ...... ¥': '~-.• _-~ -.~.-:.o-:.~.~ 

ENGINEERING SPECIFICATION ... CONTINUATION SHEET 

TITLE M8656 LK05 to LSI-11 Bus Interface 

3.2 Keyboard Status Register KBSR 

Bit 15-8 

Bit 7 

Bit 6 

Bit 5-0 

Not Used 

Character Available - Read Only - set to J. 
by keyboard strobe indicating a character has 
been transmitted from the keyboard. Cleared by 
addressing KBUF or INIT. 

Keyboard Interrupt ENA - Read/Write - clea'.:ed 
by INIT. If bit 6 is set an.d bit 7 is set. aa 
interrupl: occurs. 

Not Used 

3.3 Keyboard Data Buffer KBUF 

Bit 15-8 SWitch Setable ID number 

Bit 7-0 Keyboard Data bits. 

3.4 Led Status Register LCSR 

Bit 15-8 Not Used 

Bit 7 Led Ready - Read Only - Set by INIT. Cleured when 
LBUF is loaded. set after adjustable time :ielay. 

Bit 6 rnterru. ~ Enable. If bit 6 is set and bit 7 gets 
set an interrupt occurs. 

Bit 5-0 Not Used 

3.S Led Data Buffer LBUF 

Bit lS-13 Not Used 

Bit 12 Causes an audible click when set to a 1. 

. Bit 11-0 Causes individual leds to light. 

3.6 Interrupts - Tw;:, interrupts. one for keyboard and one for Leds. 
They operate independently except the keyboard has priority. 

IS'l-E ]C~~EI NUMBER 
M8656-~-8 

JREV 

DEC FORM NO DEC 16-{HII-I022-N370 
DllAl08 SHEET _3 _ OF -2_ 
t:',,:£:,,:,:,,"~~"';':;Zi.~=-----

o • • 

i 

(-\\ 
~j 

ENGINEERING SPECIFICATION - CONTINUATION SHEET 

TITLE M8656 LK05 to LSI-11 Bus Interface 

1.1 The M8656 is an interface betw<!en the LK05 keyboard and 
the LSI-II Bus. 

1.2 The M8656 receives. from the LK05. 8 ~it parallel data 
indicating which key has been stru~; •• 8 additional bits 
jumper selectable and serve as a hardware ID code. It 
transmits to the LK05. 12 bits of parallel data. lighting 
associated Led indicators. A 13th bit ·is used to cause 
an audible click • 

are 

1.3 Power Requirements 

+SV at 1.6 A Max./l.lA Typ. 
+12V at 0.3 A Max./0.2A Typ. 

2.1 The module has switch selectable vector and address. 

The volume of the click pulse. fed to an external speaker. 
is adjusted via a variable resistor. 

The time between clicks is also adjustable via a variable 
resistor. 

A jumper enables the insertion of Halt on the LSI-II bus. 
This level is asserted when an 8 bit delete 377/8 is transmitted 
by the keyboard. 

An 8 bit switch selectable ID·code is available as the 
high byte of the Keyboard Data Buffer. the low byte being 
the keyboard ~ata. 

3.0 PROGRAMMING 

3.1 All software control of the M8656 is via 4 device addresses. 
The addresses are consecutive and start at O. Bits 3-12· are 
switch selectable. 

ISAE I~~DET NUMBER TREV 
M8656-0"-8 

DEC FORM NO OEC 16-(381)-1022"-N370 
DRA 108 . SHEET _2_ OF _5_ 

ENGINEERING SPECIFICATION .. CONTINUATION SHEET 

TITLE M8656 LK05 to LSI-II Bus Interface 

3.7 Address and Vector Assignments 

The address and vector assignments may be set· to the standard 
console, ie: 

Address 
177560 

62 
64 
66 

Vector 

60/1'4 

in which case it will interface with the ODT in -the LSi-II. 
However. addresses starting at.76~ and all vectors up to 
374 are possible. 

3.8 Halt Character 

When enabled by a jumper. if 377/8 is transmitted from the 
keyboard the Halt line on the LSI-II bus is·asserted for 1 MS. 
This forces the processor into ODT. . 

4.0 40 Pin Pinning 

A - Keyboard Data 0 
C 1 
E 2 
H3 
K 4 
M Strobe 
p S 
S 6 
U - Keyboard Data 7 
X.W.Y +5 
Z.BB.DD +5 
AA -12 
CC -12 
HH .Led S 
JJ Led 9 
KK Led 4 
JJ Led 9 
KK Led 4 
LL Led 10 
MM Led 3 
NN Led 11 
PP Led 8 
RR Led{6 

DEC FORM NO DEC 16-(311)-1022-N370 
DRA 108 

f; 

SS 
TT 
UU 
VV 

Led 7 
Led 1 
Led 6. 
Led 2 

All other pins are qr~und. 

I SIZEICODEI A I sp-

• 

NUMBER 
M86S6-~-8 
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ENGINEERING SPECIFICATION 

TITLE H8656 LK05 to LSI-ll Bus Interface 

5.0 Finger Pinnirig 

+5 

+12 

BBS7 
BDAL 53 L 
BDAL 1 L 
BDA'L 2 L 
BDAL 3 L 
BDAL 4 L 

AA2 
BA2 

AD2 
BD2 
AP2 
AU2 
AV2 
BE2 
BF2 
BH2 

BDAL 5 L BJ2 
BDAL 6 L BK2 
BDAL .7 L BL2 
BDAL 8 L BM2 
BDAL 9 L, BN2 
BDAL l~ L BP2 
BDAL 11 L BR2 
BDAL 12 L ". BS2 
BDAL 13 L BT2 
BDAL 14 L BU2 
BDAL15 L BV2 
BDIN L 
BDOUT L 
BHALT L 
BIAK I L* 
BIAK 0 L* 
BINIT L 

BDHGILJ 
BDMGOL 

AH2 
AE2 
API 
AM2 
AN2 
AT2 
AR2 
AS2 

BIRQL 

BRPLY L 

GND 
GND 

GND 

BDC OK H 

UNUSED 

UNUSED 

UNUSED 
UNUSED 
UNUSED 
UNUSED 
UNUSED 

AL2 

AF2 

A.J2 

AC2 
ATl 

BC2 
BA1 

BTL 
AKI 
ALL 
BKl 
BLl 
Bcl 
BDl 
BEL 
BFl 
BHl 

CONTINUATION SHEET 

*These signals are not b\lss~d -. they are da:.sy chained. 

C These signals are connected together on the M8656. 

NUMBER 
M8656-0'-8 ' 

DEC FORM NO DEC 16-(381)-1022-N370 
DRA 1CI'I 
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RNORK INSTRUCTIONS: 
ECO "1 
'WIRE ADDS SIDE 1: 
1-1. AT Fl:ED-TJ.IRU ABOVE E24-15 TO PIN E2~-8 
1-2. E2'3-a TO E25-5 
I-a AT F"EED-TI-IRU A80VE AND CONNECTED 

TO E4€H2 TO E2'3-Co 
1-4.E49-11 TO E.23-9 
1-5.E2'3-10 TO E2:!.-4 
H .. E23-4 TO FINGER AK2 ON SIDE. 2. (SEE !5-7). 
1-7. TO ACCOMPLISH NOTE 5-<:, A HOLE IS 

NEE.DED TO PAc;,s THE WIRE mOM E23-4 
ONTO SIDE 2. iHlS IS. TO BE DONE 8Y 
REMOVING THE SOLDER AT THE. FEEDHOLE 
ABOVE FINGER AL 1 (MAKING SURE THE HOLE 
IS STILL PLATED). PASS THE INSULATED 
WIRE THROUGH iHE CREAiED HOLE AND 
SOLDER TO PIN AK2 (SEE SHEEr 5). THE L'CNC>TH 
01=" WIRE ON SlOE 2 IS NOT TO EXCEED 1/2': 
MAKE CERTAIN THE SIC,NAL CARRIED ElY THE. 
'WIRE IS Nor SHORTED TO THE. SIGNAL 
CARRIED BY THE FEED THRU. 
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OUA NTITY / VARIATION NOT E S: 

ITEM' NO. DRAWING NO. oeSCRIPTION 

" t--l'.----------t------t----------------+---!-~~-+_-I__+_-+___I-_+_-..:-~f-4-,.f .. ----------__________ . 
REF. OESrm{ATION PART NO. 

1 5011895 ETCHED CIRCUIT BD. 1 
1-----41---- .... 

2 1000042 CAP1000PF 3 C77, C78, C79. 

3 1001610-00 CAP .01UF 50V 68 C1-C33, C35-C49, C51, C54-C72 

4 1005306 CAP 6.8 UF 35V 4 C73-C76 

5 1300229 RES. H)(1.l 1!4W 5% 

1./4W 

R35, R37 

J-~~--------------+---------+_-------------,--~--------------_t--_t--~-~~-+--~--~~~-+---r--r--+-~---------------------------------------
2 R16, R18 

2 

6 1300271 RES. 220 5% 

7 1300309 RES. 390 1/4W 5% 2 R15, R17 

8 1300365 RES. 1K 1/4W 5% 35 RI-Rl4, R38, Rl9-R34, R39-R42 

9 1302394 RES.3¢''K1/4W 5% 1 R36 
_,"""R ___ ._. ---1------------------" .. 

10 
.- --- - - ... -----f-- +-+--t----t--+---t---t-.--t---;---r----t-:--;t----:--...,--".---,----------,.----------
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22 1909936 IC DEC 74151 4 E25, E72, E73, E74 
.-.-

23 1910155 IC PEC 7408 1 E51 .. 

24 1910436 IC DEC 74123 1 E16 

25 1910650 IC DEC 74161 11 E22, E28-E30, E36, E37, E44, E45, E48, 
E49, E53 

26 1910651 IC DEC 74175 4 E24, E39, E59, E61 
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.. -

28 1910655 IC DEC 74157 1 E41 
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38 23405A9 Ie DEC 6306 ~ E55 
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DIGITAL EQUIPMENT CORPORATION 
f1 
j1 

MAYNARD. MASSACHUSETTS 

ENGINEERING SPECIFICATION 

TITLE M86S7 CONTROL MODULE 

REVISIONS 

REV DESCRIPTION CHG NO ORIG 

Etlf -i 'I AI.J/~ .l1.' A/'~r SIZE /CODE A SP 
;:;'T ... • _ . ___ . ________ 

DRA l01A 

~. 

~ 

DATE 1/12/76 

DATE APPD BY DATE 

NUMBER / REV 
M86S7-~-8 

-SHEET _1 _ OF _-_ 

t"' 

~ 
1-' 
I; 
l.; 

~ ] 

~ 
{, 
(1 
tJ 
~ 

I 
..-" 

.. 
.~. 

ENGINEERING SPECIFICATION .. CONTINUAnON SHEET 

TITLE M86S7 CONTROL MODULE 

1.1 The M86S7 is a control processor interface between the VT2l 
Video Module(M86581 and the L~I-ll Bus. It is bo~ a DMA 
and INT. device • 

1.2 The M86S7 receives. from the M86S8. all status information 
required to control the raster ~car. display. It transmits 
to the M8658. 16 bits of address ~r.~ data. control and 
timing. 

1.3 POWER REQUIREMENTS: 

+SVDC AT 4.1 A MAX./3.0 A TYP. 

2.1 The module has switch selectable vector and device address. 
There are three other addresses which will be called pointer 
addresses. They are consecutive and will follow the selected 
vector address. 

3.0 DEVICE. VECTOR AND POINTER ADDRESS 

Switch Off l/On ~ 

Device Vector Pointer 1 Pointer 2 ~l&2 

177670 360 364 366 370 

4.0 FINGER PINNING 
I--- _._- -_._-

,-GrID BTl +5VDC AA2 BDMGIL* AR2 
BA2 CC2 - : BDHGOL* AS2 
CA2 CJl B INIT L AT2 
DA2 CMl BDAL~L AU2 

CTl B DAL 1 L AV2 
+12VDC AD2 DC2 BDAL2L BE2 

BD2 OJl B DAL 3 L BF2 
CD2 DM! B DAL 4 L BH2 
DD2 DTl B DAL S L BJ2 

B DOUT L AE2 BDAL6L BK2 
GND AC2 B RPLY L AF2 B DAL 7 L BL2 

AJI B DIN L AH2 BDALBL BH2 
AM! B SYNC L AJ2 B DAL 9 L BN2 
ATI B IRQ L AL2 B DAL l~L BP2 
BC2 B IAK I L* AM2 B DAL IlL BR2 
BJ1 B IAK 0 L* AN2 B DAL 12L BS2 
BM1 B BS7 L AP2 B ilAL 13L BT2 

I SAE I~~DEI NUMBER I REV 
MB657-~-8 

DEC FORM NO DEC 1.6-(J81)-1022-N370 SHEET _2_ OF _3_ ORA 108 

ENGINEERING SPECifiCATION ~ CONTINUAnON SHEET 

TITLE M8657 CONTROL MODULE 

B DAL l4L BU2 
B DAL 1SL BV2 
SP CHAR. FLAG CE2 
LB,7 H CF2 
LB~6 H CH2 
LB~5 H CJ2 
LB!64 H CK2 
LBJijJ rl CL2 
LB~2 H CM2 
LB!61 H CN2 
LB!6~ H CP2 
DIS. SCAN ~ CR2 
SRL ~lH CS2 
DIS.ROW ~ COL20 CT2 
DIS. ROW 25 H CU2 
~ FLAG CV2 
TIME 1 H DE2 
TIME 2 H DF2 
CLK 3 DH2 
BLANK OJ2 
!!OLD DK2 
CLK VSR DL2 
RC OVF DMZ 
SCAN {I FLAG DN2 
TEXT ROW {I DP2 
COL 20 FLAG DR2 

R()'l'l;:.! 

TEXT ROW 25 
UNDERLINE 
REV. VIDEO 
COL 99 FLAG 
DM OVF 
CTP OVF 4 
CTP OVF 3 
B DMR L 
CTP OVF 2 
CTP 1 
CLK 1 L 
BOCOK H 
IB DCOK H 
CC OVF 
CTP OVF 1 
CTP OVF S 
CTP OVF 6 
B SACK L 
Be OVP 
Me WRITE RAM L 
SRL {IS H 
+3V-cTP 
HB {l7 H 
HB {l6 B 
BB {IS H 
BB {14 H 

DS2 HB {l3 H CEI 
DT2 HB ~2 H CFl 
DU2 HB {II H CHI 
DV2 HB {I~ H CKl 
AEI CLK 4 CLI 
AFI PAN ~{I CN! 
AHI PAN ~1 CPl 
AN! PAN {l2 CRI 
AR2 PAN {l3 CSl 
ASI WRITE RAM(l1 L CUI 
AVl SRL {I{I H cVl 
BAl Me SRL LO BYTE~ L DA1 
Bel MC SRL CLK DB1 
BIll Me 400tSRL L DCl 
BEl MC T.VID OFF L 001 
BFl Me CLK RC L DEI 
BHl SRL {l7 ({II L DFI 
BNl Me LOAD SR DHI 
DRl Me TSC CLK L DKl 
851 Me TSC LOAD L DLl 
801 MCT. VID ON L DN! 
BYl Me CLR 99 FLAG L DPI 
CAl Me CLR 20 FLAG DRl 
CBl eLK {I DSl 
CCl Me REFRESH L DUI 
COl r.c PAN -9TSC L DUL 

* These signals are not bussed - They are daisy chained. 

NOTB:1. 

All unlisted pins are unused LSI-II bus lines and _t 
not be used. 

ISlrl~l NUMBER ·IIIEY 
11865'1-1-8 

..::.i~;... t.. Or 
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PE'w'ORK INSiRUGiiONS: 
ECO 'If< 1 
cml;:'ONE.NT DE:L-E.-S3 S I DE. 1 : 

I 1-1. DE.LETE r.9" lOO0PF (P/N 1000(42) 
1'2. DELE.TE C9S, lal00t:: i PIN 1000042) 
1·:'lDEL.ETER39, 12.~.1. (PIN 1300247) 
1'4- DELETE R4¢, 33011. (piN 1300295) 

'COMPOt-lENT .. \')DS SID£ 1: 
1'5. ADL) C9i", 12,£\lIlPF'(P/N 1002424) 
l·Io.A,)D e98, l~PF' (PIN 7002424) 
I-I,AOD R39, 1~1. (PIN 1300250) 

. 1'8. ADD R4l2I) 22¢fL (PiN 1300271) 

£CO"2 
COMPONENT DELeTES SIDE1: 

c-I.DELETE R,,~/2.Z0t1 (m IJoo2.71) 
2·2.OELH£ D 7, IN'ID(J4(1YN//O~790) 
2-3.D£L£Tf. RZ~331l (pIN 130(147) 

COMPONENT IIDDS S/~ 1: 
2·4. ,1100 R4(), 330S2 (1'/N1300l.95) 
2·5,qDD WH • .TIJMP£R(RNfIOO9/85) 
2-CoI9OD Ii' Z '5, KJn.(1jII1.J()1311 ) 

ECO"'3 
COMPONENT DELETE SI DE 1 : 

3;"1 DELETE R39, 150ft. (Io/N 1300250) 
3-2 DflETE Wl4, JUMPER(WN 9009185) 

COMPONENT ADDS SI DE I: 
3-3 liDO R39.120 n. (PIN 1;X'247) 
3-'1 ADD R43, 33.n.(P/N 1300197) 

NOTES' 

8 I 

7 

7 

I 5 

+ 

1-4,1-8 
'~-lia-4 

o 

4 I 3 

+ 

c B 

VUTSRPNlIlK.J EDC8A U 8R NloilK.JHFEDCIiA U 8H NIIL"''' l:uC8A U "H"'NIILK.J FI:DC8A 

~--~~~~~-r~rT~----------' 

I~ () I·. ~ {J: ~ 11.,~1: a: . 2 

~-B-O-A~R~D~F-AB~R~I~C-AT~I~O~N~I~N~F~OR~II-A~TI~O~N~ 
SICNATURES DATE I ,I 1.1 II. I 

F.~::-;~=-~·?-:'D:-,.,J"":d:';;-::~=i":.,,RT..:.;e:::.R;';:"'_--+~:-::'~~:"':~:':'-iJ Idl i 91 i t la I 
HOLE DATA 

SYIiBOl + ).. x ~ 2: 1+1 A I!I b * 
FIN HOLE SIZE .038 .04~ 56 

PANEL SIZE 8.S QUAD 
PANEL DATA DWC •• D-MO'760s619 

PLATED )( x x PANEL IIAT'l .052 T1-IK. 
OTY. OF lAYERS 2 

OTY. 2147 13 2 COPPER THICKNESS 1 OZ! 
T-OFF CRD Hl E PTH. v" PRINT AND ETCH I::S~C::Al:::E:........;2=.X.~::---:-___ -'--lS I ZE!CODE! NUIIBER :,""IR~,!~~ 

SHT. I OF .3 0 luA IM8658-YA'~~ 
NEXT HIEiHER RSSY. ETOI REV. D . 

1iD.1.£ INSERTED lIiIlII TII£S [R ~ 

DRILL SIZE 

I 6 I 5 4 3 I '. 2 
, 
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DIGITAL EQUIP~'oI1IU.JT CORPORATION 

PAmSJJST 
MADE BY J. WILl,IAMS CHECKE~ J. WILLIAMS 
DATE 11-10-75 tDATE, 2-24-76 1 

ISSUED ".E;" I.un 1 

ITEM 
NO. 

1 

DRAWING NO. PART NO. DESCRIPTION 

QUANTITY I VARIATION NOTES: 

REF DESIGNATION 

- ----.,-----. -.---.---+-----Ir----------'-.,-.------+-.,--t---r--t---'r--t--II-:-+-II-:--+--I--I-----~-----------_I 
2 

~~---------·------·----~----------+----.-~.-,~"-'-n>-TCT-.. -T-H-'·'~-'T~,-~-.-.T.-~'--v~'--nm--------~~-+---r--+-~r--r--;-~r--t---r--+-~r-~------------~---------------------------
3 

~~-----------r-------+-------.------------~--;r~~;-_+-+--r~r-~~-;-_+--+_~~----------------------------~ 
5 5011896 ETCHED CIRCUIT BOARD 

t--+--,---------+-----f------------~--+-1---+---+-~~-+-+--I--+--+-+---l~'-+--t-C-9-3--'-----------'-.. ·----
6 1009678 CAP .047 Uf 16V 

7 1001610-00 CAP.01 Uf· 65 

9 1010279 CAP ~47 Uf 20 

C1-C7. C17.CIOO, C42-C51,C53-C59.C61-C7 
C80-CS7. C10. c12. C14. C16. C26. C34-36 . 
C29. C37-C41 .. --'. _ .. _---_ ..... -..... ---------~--------..... 
CS. e9. C11. C13. C15. CIS. C19. C7S. 
C79. C95. C96. C32. C27. C21-C25. C30. 
C31 

r-+-------------_+---------r-------------~--------~~_+_1~r_~_r-+~~+-~-+-1~-------------------------~ 
10 1000042 1 C52 

11 1100114 4 D1. D2. D3. D5 

.---f-----------------..-----t~t-_t-i_~r__r-r-_r--t_-+--;-~r_;-~~---~-----------------~ 
DIODE IN4742 1 .. D6 --- --_ ........ ,. 

12 1109502 
-- . 

13 1110994 
---D-I-'O'-D-E--I-N--7--5--lA------------'-----t-:1-t--+--+-~r--t-+-t--t--+--;--t--+--·04----------------~-··-----

- -
14 1300195 RES. 33 OHMS 1!2W 5% 

1-+---~·--+-~~-+--~-·--r--t--~---~----+--+--~R~2~1-----~----------------------·~--~---

15 1300197 _____ · .. M_ .. 
16 

1300243 .... -------
17 1300271 

-'-_+--RE--S---3-:~-~HM~:-:S~--:-:-!·4~W~~--::5-;%-o---... --.-~-----.-_.=:=2=·:==~~==~==:==:==~~=:~==:==:==:~==:_--1_t-_-..:..-F\.::3-~-, R-4-3-·--·-··-·-----" .. ·-··-··-·---· .. ·-" ----.,,-~ ... - ... > 

RES. 120. OHMS 1!2W 1 R-"2 .---.-----.,---... - .. -----

+-=,.,..,,,;::..:,<---+---RE--S-_--2-2-0-0-HMS-cC!--1-!':-4-W---5%-o--'·--·-I-4-t--I-_+'--+-If--+-+-J--J--+-4--- r--iij9-;-::R~2~0~.-----"'R;->2"'8"'.-R""3"OJ--~-.-·-·'-·---.- . 

I--+----------I-'-o--------t-------------'-------'--I--t--+--t-+--I--+-.- '-'-r--- _. -- --........ -..... --... --.--.--.... -.-.-------'----------- .-
IS 1002424 CAP 1200 pf 2 C97. c9S 
I--+--'--------t--------II-:------'------------+_··--+---1-+--1-+- \-'- -.. --. - --+--+-------------------

19 1300309 ____ . __ + __ R_E_S_._· _3_9_0_0_HM_S __________ . __ -+_2-1~_t-+-t--t_+--+_-I~_+_+__I____ ... R29:,,_.~.:.:.'... ______ ........... ____ .. __ .. ,_. __ .. 

20 1300447 RES. 4.7K 

i Ii ~ i II ~~ '" o. ~~ 0 
0 

q 
.~ '" w ::a~ !>: 

,HIS DRAWING AND SPECIFICATIONS. HEREIN. ARE THE PROPERTY OF DIGITAL EQUIPMEN't TITLE 
CORPORATION AND SHALL NOT BE REPRODUCED OR COPIED OR USED IN WHOLE OR IN 
PART AS THE BAS~ FOR THE ~Nu[~7WRE OR SALE OF ITEMS WITHOUT WRITTEN 
PERMISSION COPYRIGHT _I.CJ . DIGITAL EQUIPMENT CORPORATION" 
~N·OI140A·16-R276(3251 ORB 125 

.. 20 \ R1-R18. R27,R42 

ASSY NO. 

VT71 VIDEO'" 
D-UA- !',B65S-YA-0 

SHEET 1 OF 4 

SIZE I CODE I 
B IPLI 

NUMBER 
MS65S-VA-0 

INSERTION PARTS LIST' DATA BASE·REV B 

M~. ____ ·,:" 

'9 



" 
, DIGITAL EQUIPMENT CORPORATION 

,'PARTS LIST ' 
MADE BY J. wILLIA= ICHECKED U. _WJ.I.oJ..J."M~ , ISI:CTION 
DATE " ,11-10-75 I DATE 2-24-76 ' 

::~ E f) ,(-;:15;-.;, PROD "O"J v ' ISSUI:D ~~" "\I" DATE ::c',\"':'."::' __ 7(~ 
'0'., Co~. ... 

I ITEM 

I 
NO, ORAWING NO. PART NO. DESCRIPTION 

21 
I 

22 

i 23 1905547 I.C •• 7474 

1 24 1905576 IC. 7410 

25 1905577 IC. 7420 

26 1905578 IC. 7430 

27 1905585 IC. 7476 

29 1~09004 IC. 7402 

29 1909056 IC. 74HOCi 

30 1909267 IC. 74Hll ' 

:31 1909686 IC. ,7404 

:h 1909937 IC. 74153 

33 191001.1 IC. 7486 

114 ,1910155 IC. 7408 

35 1910623 IC. 74194 

36 1910650 IC. 74161 

37 1910655 IC. 74157 

3$ 19-10878 IC. 7427' 

39 1911271 IC. 74298 

40 1911521 IC. 7432 

41 

I~ , , 

a 
III 

.HIS DRAWING AND sPECIFICATIONS. HEREIN, ARE THE PROPERTY OF DIGITAL EOU .... ENl TITLE 
CORPORATION AND SHALL NOT BE REPRODUCED OR COPIED OR US'ED IN WHOLE OR IN 
P~:~£. BASIS FOR THE, ~"FAcrURE OR SALE OF ITEMS WITHOUT WRITTEN 
PERM COPYRIGHT 1976 . DlGITAL'EQU .... EHT CORPORATION" .. 
EN-Ol14OA,l6-R216(3251 " ~R& J.j/~ 

--~---.-- -. 

QUANTITY/VARIATION 

6 

1 

3 

1 

2 

2 

1 

2 

5 

4 

1 

4 

3 

10 

2 

2 

3 

1 

VT71 VIDEO 

t" 
R, 
'l 
~ 
[l 

) 

'."" ______ , ,_u~,_--,-

.-
,--

'- . 

" 

ASSY NO. ' 
D-UA-M8658-)'A-O 

SHEET 2 OF 4 

...... ~." .. 

NOTES: 

REF DESlGtfATlON' 

E59. E61, ,E73. E74. E76. :'E77 

E58, 

E40. 'E71. 'E72 

E63 

E56. E75 

El51,38 

E47 

ES2. E66 

'E42. E53, 'E64, 'E5'7.Iiti.O 

E33-E36 

E55 

E31. E39'. E54. E62 

El, E2, E3 

[,;6, E7. E29, ElO, E41, E44, E45, E50, 
r::69, E70 

E26, E49 

E17, E46 
; 

'E24, E25, E3'1 

, E65 

SIZE I CODE,I 
NUMBER I REV, 

BPL M86S$-~O J 
INSERTION PARTS LIST DATA IIASE REV 

.... _., ""~, __ ::",, __ ,_ ...... __ ,-,,.,_, _,,,,",,,..:.., •• '!l./!{" ••. ,,,, '''_',_" 

"-- --,----,- ---~ .. -:.-.-~---. -' I 

~ 
I " 

\.J 

• 



- DIGITAL EQUTpMENTCORPORATION "'- . -, 
QUANTITY / VARIATION NOTES: 

PARTS UST 
IAOE BY J. WILLIAMS CHECKED J. WILLIAMS ISECTION 

~ ATE 11-10-75 I DAn: 2-24-76 1 

:~E 8-J;:~~:'" PH~~ 6.'0-;; ~ ........ ".,.--, t. ISSUI:D 51:~TIOI'I I 

OAT :2" "--7 1 tR 
<.D 

'EM 
OR.I~WING NO. PART NO. DESCRIPTION CD REF DESIGNATION 10, :E 

.2 2112726 IC. 4096 RAM 10 Ell-E16, E20-E23 

~3 1912098 Ie. MH0026C 1 E68 

14 2112154 IC. 3409 6 E8, E9, El8, E19, E27, E28 

~5 1911641 IC. 74S257 2 E4, E5 

16 1910436 IC. 74123 1 E48 

17 1212104-00 CONN. RT ANG. 7 PIN :;. E10 

~8 1302391 RES. :2IllK 1/4W 5% 2 R33, R34 

49 r ~,._._ .• ·.h'~_" . ".- .. , .. -., ...... ~ .. ~'''~ .. - , .. - , .. . .. _H._,_. 

50 1005306 CAP 6.8 Uf 6 C88.-C92, C94 

51 1000021 CAP 220 Pf 1 C60 

52 9008337- 06 HANDLE, MAGENTA 4 

53 9006732 HANDLE, MAGENTA, EYELETS 8 

54 9009185 JUMPERS, INSULATED 13 W1-W9,WI0- WI3 

55 1909667 IC. 74H74 1 E67 

56 1909931 IC. 74H04 1 I· E32 

57 ,"'~ .- -.. ---.-- .. -.... - ....... _-- .- - ._-
) -

58 
5% ~ 

.. '- - C,,- -.-~-. F,e, .. , - :4=-
1300365 R~S II(' )/~,V!, R37,R38 

59 
60 1909929 I.C.7417 I E43 
61 
6.2 1000076 CAP 39uf I C99 
63 

~;,,..'''',.. DE; ., ~!i!f ~ ~ , !If 51: *- ~ 
64 --~~ l.~o'-;7;n· RF-S- 10 /4W 5'; "'i," R35 R36 R25 

" 
CS z 
o. 
u, 

"" "THIS DRAW~G AND SPECIFICATIONS. HEREIN, ARE THE PROPERTY QF DIGITAL EQUIPMENt r ITLE ASSY NO. SIZEICOD~ I NUMBER I REV. 
CORPORATION AND SHALL NUT BE REPRODUCED OR COPIED OR USED IN WHOLE OR IN VT71 VIDEO D-UA-M8658- )'.11-0 B PL M8658:'·!(A;':0 ..,.<J 
PART AS THE BASIS FOR THE ~NUFAfEURE OR SALE OF .ITEMS WITHOUT WRIITEN 
PERMISSION COPYRIGHT C 19 6 . DIGITAL EQUIPMENT CORPORATION" SHEET 3 OF 4 INSERTION PARTS LIST DATA BASE REV 
EN-OI140A·16-R27613251 DRS 125 IiIK 

71 
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I 

~ 

DIGITAL EQUIPMri:NT CORPORATION QUANTITY I VARIATION 
NOTES: 

PARTS LIST 
MADE BY J. WILLIAMS CHECKED J. WILLI.1\.'lS SECTION 
DATE 11-10-75 DATE 2-24-76 1 ~ 
ENG J. WILLIAMS PROD RAY CARSON ISSUED SECTION ·1 

DATE 3/25/76 DATE 3/25/76 1 
(I) 
III 

'" 
.. 

ITEM 
DRAWING NO. PART NO. ~ REF DESIGNATION NO. DESCRIPTION 

67 1300295 RE;S. 330 .n. l/4W 5% 1 R4." 

G8 1300247 RES I<W-"'-" Y4'#)5% I R39 -

0 z 
ci 
u 
W 

"THIS DRA~ING AND SPECIFICA,IONS, HEREIN, ARE THE PROPERTY OF DIGITAL eOUI~MENT TITLE ASSY NO. SeE IpLI NUMBER I R~J' CORPORATION AND SHALL NOT BE REPRODUCED OR COPIED OR USED IN WHOLE OR IN PART VT71 VIDEO D-UA-M8658-YA-." M8658-YA~." 
AS THE BASIS FOR THE MANUFACTURE OR SALE OF ITEMS WITHOUT WRITTEN PERMISSION. 
COPVRIGHT@/'! 75 DIGITAL EOUIPMENT CORPORATION" SHEET 4 OF 4 INSERTION PARTS LIST DATA BASE lleV 

ORB '25 
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ENGINEERING SPECIFICATION 

'TITLEM8658YA Video Module 

REVISIONS 

REV DESCRIPTION CHG Ne 

- Ma658 SPECIFICATION -. 

A M865aYA SPECIFICATION I 

~_(J~ 1~!.,tJ~ 
n~,.. ~nou tdn 
DRA 107.\ 

DATE 2/24/76 

ORIG DATE APPD BY DATE 

JLW 2124/ 6 

JLW 2/3/7 

SIZE ICODE NUMBER I ~EV A SP M8658YA-8 

SHEET _1_ OF _5_ 

ENGINEERING SPECIFICATION - CONTINUATION SHEET 

TITLE M8658YA Video Module 

VTP OVF 7 BN2 COL 20 FLAG DR2 HB ~4H COl 
FIRST ROW TEXT BR2 TEXT ROW 25 OS2 HB ~3H CEI 
VTP OVF'l BT2 UNDERLINE DT2 HB !1l2H CFl 
SP. CHAR. FLAG CE2 REV. VIDEO DU2 HB ~IH CHI 
LB ~7H CF2 COL 99 FLAG DV2 HB ~~H CKI 
LB~6H CH2 VTP 1 ABl CLK 4 CLI 
LB ~5H CJ2 VTP VSR 11 ACI PAN !1l~ H CNI 
LB ~4H CK2 VTP VSR 1!1l ADI PAN ~lH' CPl 
LB ~3H CL2 VTP VSR ~9 AEI PAN ~2H CRI 
LB ~2H CM2 VTP VSR !1l8 AFI PAN i1l3H CSI 
LB ~lH CN2" 'rrp VSR 1'7 AHl WRITE RAM(l) L CUI 
LB !1l~H CP2 VTP VSR ~6 AKl SRL !1l~H CVI 

CR2 VTP VSR ~5 ALI MC SRL LOBYTE L DAI 
SPL ~IH CS2 VTP VSR !1l4 ANI MC SRL eLK OBI 
DIS. ROW ~ CT2 VTP VSR !1l3 API MC 40.,sRI, I, DCl 
DIS. ROW 25H CU2 '.ITP 'JSR 1'2 ARl MC T. VW.OPF L 001 
I' FLAG CV2 VIDEO DATA AUI MC CLK RC L DEI 
TIME I H DE2 CLK I L AVI SRL 1'7(0) L DFI 
TIME 2 H DF2 IB DCOK H BCI MC LOAD SR DHI 
CLK3 DH2 VTP VID. ENABLE BKI MC TSC CLK DKI 
BLANK DJ2 MC WRITE RAM L BSl MC TSC LOAD DLI 
BOLD DK2 SRL !1l5 H BUl MC T. VID.ON L DNl 
CLK VSR DL2 +3V TP BV1 MC CLR 99 PLAG DPl 
RC OVF DM2 HB !1l7H CAl MC CLR 20 FLAG DRI 

DN2 HB !1l6H CBl CLK !1l OS1 
TEXT ROW!1l DP2 HB !1l5H CCl MC REFRESH L DUl 

MC PAN~SC 1 DVI 

1 S~E I'§~DEI NUMBER I '}.EV M86S8YA-8 
--- --_.- . 

DRA 108 
o ~10U-le-N37Q.(Hl) SHEET _3_ OF ~ 

~ 
I ' 

\. ~ .. 

I ENGINEERING SPECIFICATION - CONTINUATION SHEET 

TITLE Me658YA Video Module 

1.1 The e658YA is a video control interface between the VT7l 
Display Monitor and the M8567YA Control Module. 

1..2 The 8658YA receives, from the M8657YA, 16 bits of address 
and data, control and timing. It transmits all reauired 
status information to the M8657~., it also controls all 
timing and video data for the VT7l Display Monitor. 

1.3 POWER REQUI REMENTS : 

+5VDC AT 3.2A ~X/2.0A TYP. 
+12VDC AT 0.6A MAX/0.4A TYP • 

2.1 The module has jumper selectable timing for 50 HZ or 
60H, it is also jumper selectable for either a Motorola 
or Ball Brothers Display Monitor. 

3.0 JUMPER SELECTION: 

ou nZ !:>U HZ i Mot:orO.la BaJ..l 

1 = OUT 10 = IN 1 = IN 10 = OUT B = OUT B = IN I 
2 = IN 11 = OUT 2 = OUT 11 = IN M = IN M = OUT 
3 = OUT 12 .. IN 3 = IN 12 = OUT 
4 = IN 13 = OUT 4 = OUT 13 = IN 

.5 = OUT 5 = IN 
6 = IN 6 = OUT 
7 = OUT 7 = IN 

4.0 FINGER PINNING: 

+5VDC AA2 GND ATl VTP RAnD EIEI AE2 
BA2 BC2 VTP RAnD Ell AF2 
CA2 BJl VTP RAnD 02 AH2 
DA2 BMI VTP RAnD 03 AJ2 

BTl VTP RAnD El4 AK2 
+12VDC AD2 CC2 VTP RAnD 05 AL2 

BD2 CJl VTP OVF 2 BE2 
CO2 CMl COL 99 BF2 
002 CTl DIS. SCAN 9 BH2 

DC2 VTP OVF 3 BJ2 
GND A('~ DJI VTP OVF 4 BK2 

AJl DMl VTP OVF 5 BL2 
AMl DTl VTP OVF 6 8M2 

IS~ElcgfEI 'm'~1~'8 I R1V 
--- --_ .... - D-(31U SHEET _2_ OF _5_ 
DRA 108 

ENGINEERING SPECIFICATION -TITLE M8658YA Video Module 

5.0 TIMING DIAGRAMS 
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NOTE: 

1. F/p= FRONT PORCH on H SYNc./v SYNC. DELAY. 

2. B/p = BACK PORCH on H SCAN Iv SCAN DELAY. 

3. HP = HORIZONTAL PERIOD = (64.1 USEC.) 

4. COL = CHARACTER TIME. = (641 NSEC)~ 

5. H SYNC=HORIZONTAL SYNC. SIG. = (5.1 USEC). 

6. V SYNC = VERTICAL SYNC. SIG. = (320 USEC). 

7. HORIZONTAL B/p = (5. 1 USE·C.) 

8. VERTICAL B/p = (769.2 USEC) 

9. HORIZONTAL Flp = (2.6 USEC). 

10. 

11. 

VERTICAL Flp 60 HZ. = 

VERTICAL Flp 50 Hz. = 

(192.3 USEC.). 

(192.3 USEC. + 52 HP's = 

12. INVERT VSYNC FOR BALL BROS. 

3.3 MSEC). 
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DEC FORM NO. A OPe" IOtl_P. 
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PARTS LIST 

TITLE 

VT71 BUS 
GRANT BOARD 

M 
NO • 

o 

c 

o su 
~U 

B 

A 



S~E NOTE'"Z Pr;, 

LFl 

7 

8 7 5 

IS 
3'3 

IG 
40 

17(QT'I'2) 
,3'Hz PLCS) 

REF 

P5 

15 (QTY 4) 
27(QTY4) 
41(QTY4) 

4 

® 

I 
20 
OR 
21 

== == == == == 

15 

VIEW B-B 

3 

52 

31 seE NOTE "1 
OR 
.35 

2 2 RIVET,BllNO.IS~DJA>Oc'.300LC1. ~OOOO~O-O' 

I , WA'S\-IER.,LoCK~e)(T.TH.-6 ~oOeO'2-90 

5 .3 "WA'5ilER,LOC::K,EXT.TH. ""10' "'007'"51-00 

I - PLATE,VT72 SLlDESWITCI-I2WV B~IA-741077Go-OI 

I , "SWITC.~, T06,6L.f!i(D>PS,.) 12.04-7'ZZ--oO 

I I SUPPOS?:T, MODULE FRONT ~·MC·7420sea-o-o 

I DE'.A..L,6ROUNtI 51""'" !o<2lo12<'60-0\ 

6 6 RIVe:T,e.l1ND.t5~OIA,<.425L"" "QOOOW-02 

- I PLATE, YT7"Z SLIOE SW1TC.HI15Y IHA·74~On,"·oo 

, I IHi8¢ poweR 5UPPL"::. O-UA.·54II77.:;.·Q·O 

I HAR~S,A.c.pawt:R E·IA-7015%e-Q·O 

I I, SUPPORT,MODUlE- ReAR B·MO·74t05~-o-o 

4 4 5CR:,FL.\·\t).IO-32 ".50 LG. c:l'OOGl073-0Z 

5 5 CONN.~QU\"K~Re.,> ~7~70 

~ "'h W1Re,SiR.t>~ t&AW4 Reo ~I0778_~22 

"/R WlIC;E,STRP, tSAW<=! 6l.U q'077e"'''/Q~ 
~ "4 w~~-- <?JI075&()-OI 

\ - FUS~") 'ZA 5.&. -~ (23¢V'J ::'",?'J72./~·OO 
- I FUSE,4A (115 V) 9007219-02 

2 2 SCREW,SErMS .~.40".ML4.~OO"'102,-OO 

I I PLA"n::,POWE:RSUPPt..Y ~·IA .. 7420c..1l-0·O 

2 2 sc.R,Fl.HD.IO·31".50L~.SLK""N . .,oooo~'=' '08 

I lINUi,K!:P 8.~t--= ·~S:S~-~O 
S ~ ~~2~P 10-.32 ~00405~ _-~ 

2 SP.A.Ce~,HeX,T"Q. '·32:".37,5~6 . .'?o,,~_ 

4 4 SCRI:W,PAN ~P. 6'"".25 La. ")Onc;,035 001 

t CLAMP,CA? 11.IOA~ 

SOCKET.,I.C. _ r~_~3~5-0~~ 

~~MFI)__ IOC~_~!,,--_ ... 
I TRAN5FORJ,1e~ A:l5Y P-IA. 70IS5r7-')'0 -----

42 

41 

40 

;~ 

38 

37 

~ 

3$ .. .. ,,. 
., 
;0 

" 28 

~7 

~'" 
2S 

•• .. 
ZZ 

21 

10 , .. 
18 

17 

1<0 

15 

,4-,,, 
12 

I' 
'0 

~ 

8 I FAN, 3SCFM I'2J2~,--I--=O.::O'-_+-'''--I 

FILTeRtt.IN~ .. ___ 1212&77-00 ? 

I oRKT, CAP. B-MD-1420S~.o·O r ~ 
- D,eCAL,fO"'-'e.t=.P.'L4115 Z'!OV 3:'01's3ea-OI !!> 

_ , pec.:A/..,F'O\\.e~,:e-\,,, .3("15:'.56-00 4 

I - powe:R COR!;) ~~o0 ;:'-1.4.-701$"'75-0·0 3 
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P.e. DESIGN DATA IlFlSE REV. 

6 5 4 3 ___ .L.. ___ . __ _ 
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SE.E. t.JOTE 4 ~ 
\ 

COMPONENT SIDE VIEW 

DRAWING UJSER1 

n~14 
RW ~~y 

jZ-1 JZ-53Z·Z. 

--"0-- 2.0')\. b .. -.--.~ I 
.. ~ ... -) 

~. 1-:. -

I 
, I 
L 

SICNATURES DATE 
ORN. 'IN 
CHIC'O 
ENC 7. 

",S~CA:.:L:.:E'-I"°"'-'-':':"""" ____ -IS I Z COO 
'SHT. 1 OF' ;. 0 U 1\ 
HEXT HIEiHER ASS'/'. 
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I 

9 
I 
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C Dl 
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C1 
X 

Imm 
-I _ . ... ISI 
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- LDLD 
I» LD DO 
- lSI LD 
~ rrI 
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• 'lJ 
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THIS BOARD REQUIR ES 
U/L APPROVAL 
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~UTOMATED ~Y PRTLST lII(10) PAR T S L I S T SHEET 1 OF 

• INE ITEM DOCUMENT NO. F'ART NO • DESCR I PTI ON QTY REFERENCE [IESIGNATORS 

1 1 D-MD-5011989-0-0 5011989-00 5411990 1 
2 2 1001610-01 .01 MFII 100V OR 50V Z5U DISC/800PF MIN 1 Cl 
3 3 1210786-01 KNOB, PLASTIC FOR SA 1 
4 4 1210841-00 SW,TOG SPECIAL SNAP IN VERSION 1 Sl 
5 5 1211813-00 SOCKET 16PIN LOW PROFILE 1 J2 
6 6 1302388-00 2 I< 1/4W 5" CC (13-00 2 Rl,R3 
7 7 1312956-00 200 K .5W 10" POT 1 R2 
8 8 1911579-00 8641 TRANSCEIVER,~US,QUAD,UNI~US 1 El 
9 9 C-IA-7012359-0-0 HARNESS,~RIGHTNESS POT 1 

10 10 9009507-00 ******** THIS ITEM IS NOT USED ********* 0 
11 11 9107256-00 TU~ING,THIN WALL,.27ID UL (91-00 AIR 
12 12 9009157-00 ******** THIS ITEM IS NOT USED ********* 0 
13 13 1210786-02 SW,RKR KNO~ 0 
14 14 D-IA-7015505-0-0 HARNESS,~OOTSWITCH 0 

-------------------------------------------------------------------------------------------------------------------------~--~---~--REVISION HISTORY !VARIATIONS FOR THIS ASSY.! ____________________ ! _______________ ~ _________ !FIRST USED ON: ! DIGITAL EQUIPMENT CORPORATION 
MAYNARD, MASSACHUSETTS 

CHK ECO NO , REV' ! ____________________________________________ ! 

--------!-----! 00,01 
KIT 00003 H 

! ! ! -_.---_._------------------------------
!MADE ~Y: V.PARECHANIAN !DATE: 28-FE~-78 ! TITLE 
!--------------------------!-----------------! PARTS LIST 

BOOTSW!TCH & ~RIGHTNESS CTRL. 

(00 VARIATION) 

! 
'CHECKED: R .KOPPENOL 

! 
!DATE: 28-FE~-78 

!--------------------------!-----------------! 
! ! 
!DSH.ENG.: R.CARNELIO [lATE: 28-FEB-78 ! ___________________________________________ SIZE!CODE! DOCUMENT NUMBER ! REV 
! , , 1 
!PROD.: J.RISKO DATE: 28-FE~-78 K! PL! 5411990-0-D~P !H 
!-------------------------- ----------------- ----!--------------------------!-----! !EDITII 

! !RESP.ENG.: R.CARNELIO DATE: 28-FE~-78 ASSY.NO.: D-UA-5411990-0-0 ! 81 
!-------------------- -------------------------!-------------------------- ----------------- -------------------------------!-----! ! -THIS DRAWING AND SPECIFICATIONS HEREIN, ARE THE PROPERTY OF DIGITAL EQUIPMENT CORPORATION AND SHALL NOT BE REPRODUCED 

OR COPIED OR USED IN WHOLE OR IN PART AS THE BASIS FOR THE MANUFACTURE OR SALE OF ITEMS WITHOUT WRITTEN PERMISSION. 
COPYRIGHT 1979. DIGITAL EQUIPMENT CORPORATION • 

!-----------------------------------~-----------------------------------------------------------------------------~---------------! 
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e::.S.3 __ +-e 

i:. SPA'U, iii ----I-..

e::. SPARt".5 ~-H 

C. SPARE" "'" ___ I-e 

C SPAR!;: ., -

C SPAR£" ~ 

C. SPAR!; I 

S RUN L 

C HAULT H 

C DC. ,ON 'H 

C Oc. OK ... 

'" 
.2 

14 

I C, 
II·0',JIf , '10C'/1" 

~..,-o:--- _....J,:, 

6 
" 
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I , I 
I 1.-----------_ ... 
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'~~~--------------
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+SV 

4 

't:'lV 

RI 
2K 

3 

SI 
NC DC ON 

NO 

DC OFF 

3 

---'-"_ .. 

OIN 

eM 
I • 

, 1)0. 

NE 101111_. 

O-UA-5411, 0-0-0 tlZl 
SCAL~ ~ D 
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r--__ 8~ __ ...J\Lr_-~-7~----'-I---...;;6----JL.......--...;5------.z.+' ..... , ........ ..o,..;.;..........;4 ______ L.." ___ ,;;.,3 ___ ..Li..Lrl!!'~..Lj....;,-Io_---=~=~_"_Vl:l-=i~=';~:L.' 2:.1&...1 ___ ..;..i ----,F 
lif~t1!!f~::iW ' NOTES: 

I. U\.l~E"'S OTHE.R.WI'5.£ '5PECIFIED ...... l..~. 
l'lE""IS-rOR.S ARE 1/4 W, 5"7 .. ;, Al...l.. 'CAP ...... C ITOR!. 
AR.E IN "'-\~. 

a. COMPONENTS SHOw N i~ tlA,SHE.O L.II>\E.S ME 
ElCTE." Nk l.. 'TO "(" 1-1 E. Po C. BoA.!'t D. 

Q'S R65 
eN"'4~ IK 

I----'-+~-----

R,7!S 
5 .. " -c.w 

018 
I N4¢¢ 5 

--~~~--------------~ 

ES-'S 
Ole. CE:T 

+Iav SHUTDOWi4 __ -L ____ --_--------_____ -' _____________ _ 

~r_~--------+_--+_--~~--~ 

GND AND 5V ARt: USUALL v I'1H 7 AND 14 
RUl'ECTNEl.V EXCEPTiONS ARt: STATiO_ 

\c PIN LOCATIONS 

I-IIGHE.ST REF_ DES. 

CS<U.05~l!.'1II Qlq Rq",., I"'~ 
REF. De.S. CELETE.D 

FIRST USED ON C"'IIDN MODEL 

+. 
C.14 CIt.. 1cI7 
co·a " I II 

QTY I REF. DESIGNATION 

ETCH BOARD REV. I D I 

leiS 
J 1 

I 

Ic:.es IC1!1I 
II II 

DESCRIPTION 

PARTS LIST 

1C::3e 
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I I I I I I I I I I I I 
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12-
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DIS I.K 
D"'" 

IX. ONeill 
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14>1(. 

02.3 
DfM 

DZ,S 

04""" 

~ CAPACITOR CI LOCATED IN 
W'REFORM. ASSY. (St::E NOTE 2 SHEET I OF S) 

32:z. q 

R91 
2.70 

R~~ 
I~~ 

tlz.4-
oloCA 

RIS4. 
If I<. 

, -1!5V 

CI5 
e .• 

~s" 

R'lia 
IZ.~K 

Co4-
./001' 

ov. 
tH • .,. 

R,~ 

14> 

AAO 
12..11\.''1. R.SZ-

I I<. 1'1. .+ 
R,5' 
,.1<.1'7. ' 

RZ,4, 
2..11(. 

+S\ 
RZ, RS, 
z.~1<. 14>11.1" 1'It 

Rt.. 
14'1\ 1"1, 

.------.-.~---.--.---------------

:1'1 

ES-9 

3 

ae:.VEMT\.. 

tic 0"'11 

+sA 

Rge 
IfbK 

I)" 

E9-11l 
E9-~ 

+511. 

DC. Ololl\ 

!oRUNL 

~ 

5 
GlIOOI'oIO 

I. 
C\..'3 

C!>~ 

+5A 

GROUIolI) 

DC. 01<, LEO '" 

+511. 

T\) "'6 
TO Q,4, COLL&::roR----+-!' ...~~ _______________ -J~~'~, BAALTL 

8 /fALT L JZ-lie 

R""
IQlK 

<SV 

~~~D~"~44~~~~~~--~~--~OI<.R 
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... _---..... " .---'--- ----' 

o 
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RZ' 
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RI4 
5Go~ 2.W 

16K 

+51'1 

Rio'S 
151<. 

13-4 

Ole. OET 

t2.av 

RI,\ Re.I 
.. 7 1.511. 

08 
oc..1'2. 

4 . 3 

'l"H 
:14-2.. 
'J'4'!I 
J'4-4 

r----~-._--~--~------~~~~-~5~~5V 
.:r~-3 

<:115 
r--"7'co ....... .-'1\. C3~"'Y.I~S 

R2.'3 
II<. 

+ ell 
IZ~. 

eLI 
12.1/It/l 

:T3-8 
J'4-", 
~-, 

.4-13 
:r4-'\ 
J"4-1<!l 

r-~-----~--~-----~--~--~-~---~~~3~-~'~~~S~RTM 

+5,. .g,. 

II RS'\ R5e 
II<,Ya'" I~K 

"r.. R('1 Riolo 

7 
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~/~I 

DI'3 "Olio 
111153"'· 1"1'5"'" 
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REWORK INSTRUCTIONS 
ECO"''' . 
COMPO~ENT OELt:.TE 5\OE 1~ 
6-1. RZ-S 
(.OMFONENi AO'D ~lDE I: 
"-2.. fl..El"I.AC.E Re.S WITH 03G 

CA,\-\Ot>E S1R\PE S\\OULt> ~E 
. O~ RIGHTHANO 51t>E OF DIODE 

rCO"1 
COMI'ONENT CELETE S .:'\OE \: 
1-1. F2. 
1-2. " 
7-3 .. C1 
7-'1. CU 
7-S. C21 
7-6. C3S 
7-7. C3' 

COMPONENT ADDS SIDE' \ : 
1-8. Fa' 
1- 9. C6 
7-10. Cl 
7-11. CU 
l-I~. e21 
1-13. C3S 
7-14. C36 

NOTES' 

7 

--~' .. -.' 

G 

+ 

5 4 

~ . ' .. 
'i" 

. , : 

. ',i'; 

,'; ',.', 

,',I", 

.. -- ---.-.-.. -.- -.-.. .:.--~-.. -. 
<;-O-9LLllv<; 1 

COMPONENT SIDE VIEW 

,-2. 
;-9 "7-3. 

\ ~,-IO 

1-'---------4.30 ---'". -'-----:---~--'->I 
F. B.S. 

, ,'. 
; ;. 

,',' : 

1-13 

SEE NOTE2--'----I---~H--":"'-'--~-------":"'-~! 

7.90 
F. B.S. 

': .... :;; . . 

HEATsINK~ 
(MAIN) , 

.' . 
'" , 

, ',;'" 
,:' .... 

. ,'I.,' 

" ',' 
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,-1\ 

,I: ' 

2 
___ --,..--'--....L..~~-------_:_-
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. r· 

D 

.. 

~\ 
I 

"'-. .. / 
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C".\. Ii : 'I 
'!.. : 

.... , ", 

.' . ~/': 
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w 
a: 
0 . z 
w 
u 
z 
<I 
:r 
u 

'" :r 
u 

7 L -6 I ----

HOLE DATA 
SYMBOL + A X <1- 2 I+! 
FIN HOLE SIZE .042 .05 .051 .156 .128 066 
PLATED X X X X X X 
NON PLATED 
OTY. 450 167 122 9 3 6 

)-OFF GRD HLE 6 3 6 

DRILL SIZE 

5 , 

COMPONENT SIDE VIEW 

0 

A.l.+ + + 
i 

'" 
A + +A A ,~~ 

'" .' " 

I 
+ + + + A + ,+ + + + + + + + + 

X X i! ~ X 

I 
+ + 

+ ++ + + A -. + + ++ + + 
t+ ++ 

+ ... + + ' + + + A A A T, + + I + A A I!J I!J 
I!J CD CD CD I!J CD CD CD CD CD CD CD , + + + + 

~ + + + + A 
A A 
A + + + + + + + + A 

+ tA 
+ + + 

+ + A A + ~ ++ A )., 
+ + + 

A A. + + A )., +, A A ++ A )., 

X X + + + + + X X 
+ ++ C 

AAA + + )"AA AAA 'A A A A AA + + ..... ).. A 

.. 

~ ® ® ® 
$ $ $ 

e, 43 e 

'" '" '" * ~ 
+ + + ++ + + + A ®®® A00® -.J 

L 
+ + A ;., + + ,:, )., Sl 

+ + + + + I 
+ + + + + + 2 2 
+ + + + + + + + + A)" A 0 

+ + + + + + + + + + + I 
+ + + + + + + + + + + + + i \.0 + + + + + + + + + + + ~ ..... 
+ + + + + + + + ~ 
+ + + ... + + + ++ + X X -+ 

+ + X X+ + A X X '<;f 

A X X Ul 
+ + + ++ ++ ++ + + + A X X ~ + + + + X X + + + + + + + + + ... ~ 
+ + + + ++ + + + + + + eo 
+ + + + + + + + + + + + X X I"--
+ + + + + + + + 

+ + + + + + + + + + + + + + + + ++ + + + Is + + + + + + + + + + + + + + + + + + 
+ + /+ 

+ + + + + 
+ + + ++ 

+ + 
+ + + + + ++ + +/+ 

+ + 
+ + + t + ++ + f--
+ + + + + + ++++++++ 

++ + + + + + + + + + 
+ + + + + + + + ++ ++ ++++++++ + + + ++ 

+ + + 
+ + + + + + + 

+ + + 66666 + 
+ + + '+ + + + + + 66t.t.t. + 
+ + + + + + + + + 

+ + + + + + + + + + + + 
+ + + + + + + + + + + + + ++ + 

+ +. . + + + + + 
'. 

A 
BOARD FABRICATION INFORMATION SIGNATURES DATE jdlilglilt!alll 6 ~ PANEL SIZE 0.'.42 X 11.75 DRN. JOHN'IEPKOWSKI 1:2+7~ 

.032 .Q82 PANEL DATA DWG.8 0- V10 -76C'5819 CHK'D. /k' 3-4-2:> 
X ~ PANEL MAT'L 055 HilCKNESS ENG. ",. r -w.. ..... i+- -""-7G TITLE 

OTY. OF LAYERS 2 AYERS PROJ.ENG. -n #. C -~-71_ HUO 
10 14 COPPER THICKNESS 2' OUNCE PROD. PCW~l;e.el.X-

10 PTH.YES PRINT AND ETCH SCALE 2 TO 1 S I ZEICODEf IWUeER ~"1'E 
MODUt..e: INSE:RTE:D ll!ll!l TIME:!> DR M!lRE:? SHT. 2 OF 4 D AH 15411776 '" 0 - L 

NEXT HIGHER ASSY. 

4 I 3 I 2 I 1 M S lLJY;_" _'_ 
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ANGLES 
tOO 30' 

SURFACE 
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t-........ --L---L---I ?"-
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ACCURACY 
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MEDIUM c::J 
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TO 
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NOMINAL OIMENSION RANGE INCHES 
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TO TO TO TO 
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ANGLES CLASS OF NOMINAL DIMENSION RANGE INCH 
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o ~J 1.2 ~ 1~O 4foO 
~:~ IN (Cifel( ONE) ~ 1.2 ro 12.0 40.0 10.0 

I-OU"'--AN ...... TI-TY....I&"--i ...r MEDIUM c::J t.OO4 ±..008 1.012 ±..018 ±'O:M tJM 
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ITEM NO. I 
UNLESS OTHERWISE SPECIFIED DIMENSIONS ARE IN INCHES 

.... .10.'''''. 
DWG.IPART NO. DESCRIPTION 

ANGLES CLASS OF NOMINAL DIMENSION RANGE INCHES 
±O"30' ACCURACY OVER OVER OVER OVER OVER ~O~OR 0 0.2 1.2 4.0 12.0 

SURFACE (CHECKONEI TO TO TO TO TO TO 
O.~ 1.2 •• 0 12.0 40.0 00.0 OUALITY IN 

MEDIUM [::::J ±.004 '.008 '.012 i.D16 i.024 i.04 
QUANTITY & 
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TiTlE VT72/t ACCEPTANCE PROCEDURE - FA & T 
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ENG-)-J} - Ai.. 1 APP~ 
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I SIZE ICODE NUMBER 
A SP VT72-jJ:'5 

I REV 

E:N.l07QA.l1O.RIt7::wI:'JQl), SHEET ...!.:... 0"- 12 
ORA l07A 

rr!gill""f'FPr'-~ltf:rS"' ,$· .... ~.,;:;;""'::::._}i~~';.;.,i,;..;..:;;w;""...;..~_~_"_,-

I, ... i L ENGINEERING SPECIFICATION CONTINUATION SHEET 

TiTlE VT72/t ACCEPTANCE PROCEDURE - FA & T 

2.0 Reference Documents 

2.1 VT72/t Service Manual: (EK-VT72t-SV) • 

2.2 VT72/t Print Set. 

2.3 Mast phase 1 Check Off List. 

2.4 workmanship Manual: (DEC STD 116). 

2.5 Finish and Color Standard: (DEC STD 092). 

3.0 VT72Lt OFF-LINE SELF TEST DIAGNOSTICS 

3.1 Checkout InsEection 

Following receipt of the test item(s), perform a 
brief (quick scan) visna-l inspection for obvious 
discrepancies per the DEC STD 116 and DEC STD 092. 

3.2 Off-Line Checkout 

Run terminal off-line self test step 1, step 2, 
step 3 and step 4 as defined in chapter 2.4 of the 
VT72/t Text Editing Terminal Service Manual. 

4 •. 0 On-Line Test 

4.1 PDP-II With DH11 Interface: 

Go to Section Five(5) for checkout and acceptance 
procedure. 

4.2 PDP-II with DLII Interface: 

GO to Section Six(6) for checkout and acceptance 
procedure. 

4.3 PDP-8 With KL8-J Interface: 

Gc to Section Sevenl7) for checkout and acceptance 
procedut"e. 

4.4 PDP-8 with KL8-A Interface: 

Go to Section Eight(8) for checkout and acceptance 
procedure. 
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ENGINEERING SPECIFICATION - CONTINUATION SHEET 

TITLE VT72/t ACC.'PTANCE PROC);;DURE! - FA & T 

1.0 Scope 

This procedure details the procedure to accept a VT72/t 
at the system integration or option order area. This 
procedure details the required procedures to system test 
a VT72/t on the following system types: 

1. PDP-II with DHII interface. 

2. PDP-II with DLll interface. 

3. PDP-8 with KL8-J interface. 

4. PDP-8 with DH8-E interface. 

This procedure is set up in the following manner: 

SECTION 
SCOPE 

I 
SECTION 2 

REFERENCE DOCUMENTS' 

I 
SECTION 3 

VT72/t OFF-LINE 
SELF TEST DIAGNOSTICS 

I 
SECTION 4 

ON-LINE TEST 

I 
I I r 

SECTION 5 SECTION 6 SECTION 7 SECTION 8 
PDP-11 WITH PDP-11 WITH PDP-8 WITH PDP-B WITH 
DHll DL11 KL&-J Dii8-E 

I SIZE CODEI NUMBER A SP VT72-~-5 

DEC FORM NO EN-01022-16-N37G-(l8U 
DRA 108 

SHEET _2_ OF 

'.:--:-~\;;::'~' 

ENGINEERING SPECIFICATION .. CONTINUATION SHEET 

TITLE VT72/t ACCEPTANCE PROCEDURE - FA & T 

5.0 PDP-II With DHII Checkout And A~ceptance Procedure 

5.1 Required Test EquiEment 

5.1.1 PDP-II System With DHll 

5.1.2 H319 And BC03S Cable 

5.1.3 MRVII-VC (M7942-YC) 

5.2 Required Test Software 

5.2.1 MAINDE!C-ll-DZDHJ, DHll Echo Cable Test. 

5.3 On-Line Test Set-UE 

Set-up the test item(s), with all power off, in the 
configuration shown in Figure 1 and insert MRvll-VC 
into the VT72/t as per service manual, (Appendix A). 

5.4 9n-Line Checkout And Acceptance 

If an MRvll-VC is available for each VT72/t to be 
on-line, system tested no step 5.4.1 (Do not perform 
step 5.4.2). 

If an MRvll-vc is not available for each VT72/t to 
be tested do step 5:4.2. (Dc not ~erform step 5.4.1). 

5.4.1 Run ESC, D DLVll Host Loopback. (See VT72/t 
Service Manual Section 3 •. 2.3 for details). 

5.4.2 Using the steps outlined below, "hand toggle" 
the following program into the VT72. (On 
the VT72 keyboard, "NI!.'W PARA" is equivalent 
to line feed). 

Loc Instruction ~ 

200 5 (LF) 
(Cmd. to open 105737 (LF) 
Mem. Loc 200) 177650 (LF) 

100375 (LF) 
113737 (LF) 
177652 (LF) 

771 (CR) 

I REV 
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ENGINEERING SPECIFICATION - CONTINUATION SHEET 

TITLE VT72/t ACCEPTANCE PROCEDURE - FA & T 

5.4.3 

5.4.4 

Load the DH11 Echo Cable Test (MAIN-DEC-11-
DZDHJ). Then patch the line parameters 
register constant to enable even parity. 

!!Q£ 

4620 

~ 

33503 

AFTER 

33523 

Then start the test in the host, (LINE SPEED' 
MUST BE 9600 BAUD). 

Select the cable test section of the 
diagnostic. 

5.4.5 Allow the test to run for 15 min. on each 
VT72/t, 

5.4.6 No errors are acceptable in the 5.4.5 15 min. 
per terminal test. 

5.4.7 Set'bootstrap function switches on the MB656 
module. SW #7 of E16 to OFF and SW #B of 
E16 to ON. (Further details, see VT72/t 
Service Manual, Appendix B, Figure B-B). 

6.0 PDP-11 With DL11 Checkout And Acceptance Procedure 

6.1 Required Test Equipment 

6.1.1 PDP-11 System withDL11 

6.1.2 H319 and Be03S Cable 

6.1.3 MRV11-VC (M7942-YC) 

6.2 Required Test Softwar~ 

6.2.1 MAIN-DEC-11-DZDLA, DL11 Test. 

J.3 On-Line Test Set-up 

Set-up the test item(s), with all power off, in the 
configuration shown in Figure 2 and insert MRV11-VC 
into the VT72/t as per service manual, (Appendix A). 
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ENGINEERING SPECIFICATION - CONTINUATION SHEET 

TITLE VT72jt ACCEPTANCE PROCEDURE - FA & T 

7.4 On-Line Checkout And Acceptance 

7.4.1 If each VT72/t to be tested has an MRV11-vC, 
perform section '5.4.1. 

7.4.2 If each VT72/t to be tested does not have an 
MRV11-VC, perform section 5.4.2. 

7.4.3 Load and start the KLB-J Loopback Test, 
(MAIN-DEC-B-DIKLA). 

7.4.4 Allow the test to run for 15 min. on each VT72/t. 

7.4.5 No errors are acceptable in the 7.4.4 15 min. 
per terminal test. 

7.4.6 Set bootstrap function switches on the MB656 
module. SW #7 of E16 to 'OFF and SW #B of E16 
to ON. (Further details, see VT72/t Service 
Manual, Appendix B, Figure B-B). 

B.O PDP-B with DHB-E Checkout And Acceptance Procedure 

B.1 R~uired Test Equipment 

B.1.1 PDP-B System with DHB-E. 

B.1.2 H319 and BC03S Cable. 

B.1.3 MRV11-vC = (M7942-YC). 

B.2 Required Test Software 

B.2.1 MAIN-DEC-B-DJKLA, KLB-A Loopback Test. 

B.3 On-Line Test Set-up 

Set-up the test item(s), with all power off in the 
configuration shown in Figure 4 and insert MRv11-VC 
into the VT72/t as per service manual, (Appendix-A) • 

B.4 On-Line Checkout And Acceptance 

8.4.1 If each VT72/t to be tested has an MRV11-VC, 
perform section 5.4.1 
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ENGINEERING SPECIFICATION - CONTINUATION SHEET 

TITLE VT72/t ACCEPTANCE PROCEDURE - FA & T 

6.4 On-Line Checkout And Acceptance 

6.4.1 If each VT72/t to be tested has an MRv11-VC; 
perform section 5.4.1. 

6.4.2 If each VT72/t to he t~sted coes not have an 
MRV11-vc; perform section 5.4.2. ---

6.4.3 

6.4.4 

Load and start the DL11 Test, (MAIN-DEC-11-DZDLA). 
Line speed must be 9600 baud. 

Select test #56 of the DL11 diagnostic. 

6.4.5 Allow the test to run for 15 min. on each VT72/t. 

6.4.6 No errors are acceptable in the '6.4.5 15 min •. per 
terminal test. 

6.4.7 Set bootstrap function switches on the MB656 
module. SW #7 of E16 to OFF and SW #B of E16 
to ON. (Further details, see VT72/t Service 
Manual, Appendix B, Figure B-B). 

7.0 PDP-B 'With KLB-J Checkout And Acceptance Procedu=e 

. 7.1 Required Test Equipment 

7.1.1 PDP-B System with KLB-J 

7.1.2 H319 and BC03S Cable 

7.1.3 MRvll-vc (M7942-YC). 

7.2 'Required Test Software 

7.2.1 MAIN-DEC-B-DIKLA, KLB-J Loopback Test. 

7.3 On-Line Test Set-up 

Set-up the test item(s), with all power off, in the 
configuration shown in Figure 3 and insert MRVl1-VC 
into the VT72/t as per service manual, (Appendix-A). 
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TITLE VT72/t ACCEP'rANCE PROCEDURE - FA & T 

B.4.2 

8.4.3 

If each VT72/t to be tested d~es not have an 
MRV11-VC, perform section 5.4.2. ---

Load and start the KLB-A Loopback Test, 
(MAIN-DEC-B-DJKLA). 

8.4.4 Allow the test to run for 15 min. on each 
VT72/t. 

B.4.5 No errors are acceptable in the 8.4.4 15·min. 
per terminal test. 

B.4.6 Set bootstrap function switches on the MB656 
module. SW #7 of E16 to OFF and SW #B of E16 
to ON. (Further details, see VT72/t service 
manual, Appendix B, Figure B-B). 
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