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REV. DATE CHG. NO. APP'D. ~ z 
P 

REV SED 1& RETYP ~D ~ 
K 6/71 H724-12 JD ~ ~ 
L 7/71 BE-35 AS 3;:l> 
M 7/71 BE-36 AS l>Z 
N 7/71 BE-37 AS Z-l 

~ 
c:rn 

P B/71 BE-39 RV l>Z 

~ 
rl> 

R 9/71 BE-41 RV (J)Z 
0 -f (") 

S 10/7 BE-42 RV =i rn 

T IV 71 8E-49 L.K.... ~ r-
F11 

U . 12l.?f 8E-52 RV t:tj 

V 12/,71 BE-53,- lt/~"~' 
w 1/72 8E- "".!' 

~> T 1/72 8 E - 56 ,_ "~ Z 1/72 8E-57 
IdfK? 

:x: PDPB/E-l ~ AA 3/72 8E -59 ' It',· ~ 

AS 4/.72 8£-(,0 <:}~ :x: PDPB/E-l B s:: AC 6/72 8£-62 • 
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~ PRINT SET 

ril 
"'-00 
e;l, DWG. NO. 
0 
e;l, 

X E-UA-PDPS/E-O-O 
X C-PL-PDPB/E-O-O 
X D-DI - PDPB/:e;-O-l 
X E-AR-PDPS~ -0- i 
X A-SP-PDPS/E-0-4 
X D-TD-PDPS/E-0-5 
X E-FD-PDP8/E-O-6 -
X D-IC-PDPS/E-O-IO 
X A-SP-PDPS/E-O-ll 
X A-ML-KC8-E 
X E-CS-5409057-0-1 
X E-IA-S4090S7-0-0 

X B-O.D-MMS-E 
X E-CS-G227-0 .... 1 
X E -CS-G619..:-0-1 
X E-CS-G104-0-1 
X E-BD-MMA-E-l 

X A-ML-KKS-E 
~ X E-CS-MS300-0-1 

X E-CS-MS310-6-1 
" ,~ 

X E-CS-MS320-0-1 
X E-CS-MS330 - 0-\ 
X B-'CS-MB49-0-1 

X A-ML..,.KLS-E 
X E-CS-MS650-0-1 
X D-IA..,. 7008360.-0-0 
X E-CS-MS650-YA-l 
X D-IA-BCOlv-2S-0 

TITLE 
PDPS/E 

- ~ - - , -

PRINT SET 

DWG. NO. 

X A-SP-KLS-E-1 

X A-SL-PDPB/_E-0-3 

X A PL-SPB-EA-O 
x A PL SPB E::8-0 

X A-AL-LT33-0-12 

X D-MD-760S994-0-0 

X E-UA-H724 0 0 
x A-PL-H724-0-0 

.. 
i X D-CS·H724 0 1 
I X D-CS-H724-A-1 

-. ... -..--" .,. ... " --
X D-DI-H724-0-2 --, ... ' 

"-'---'''-'--- -_.-
X E-l,;. c,409262-C .. ·P 

t--X=-t--+---+ __ -+- ,_~=-:-!~~:5409264-(l-:U --

t--+-t--t----:I---+--4--------- -
1----+---+---1'---1--1---4--.. _-------- , 
1----+---+---1---1----;--+---------, 

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

• > ,-1.J.."t--_-_-_-_-_~_=__=__=__=__=__=_-=-_=_~-_-

TITLE 
PDP8/E 

DRA 132 
DEC 16-(325)-1048-1-N471 

REV. NO.OF TITLE 
LET. SHEETS 

F 3 PDPS/E ASSEMBLY 
F 2 PDPS/E ASSEMBLY 
L 2 PDPS/E DRAWING INDEX 

**- 1 OPTION ARRANGEM£NT" 
0 2 RECOMMENDED OMNIBUS MODULE ASSIGN 
e 2 TIMING DIAGRAM 
A 1 FLOW DIAGRAM 
A 1 POWER WIRING 

5 OPTION POWER REQUIREMENTS -
.::If-' 2 CONSOLE ( PDPS/E) 
# 1 CONTROL BOARD 
# 1 J!.'J' 'l{UJ BOARn F'ROl\T'T' Pl\NRT. 

::If' 3 MEMORY MMS-E 
# 2 XY DRIVER 
# 2 STACK BOARD 
# 2 SENCE/INHIBIT 
# 1 BLOCK DT1H~TaM 

4F" 2 CENTRAL PROCESS KKS-E 
# 5 MAJOR REGISTER 
# 4 MAJOR REGISTER CONTROL 

" ~'"! ";" .-,': 
< c .... '.' _ 

# 2 BUS LOADS 
# 2 TIMING GENERATOR 
# 1 RFI SHIELD 

:W 2 ASYNC. DATA CONTROL 
:#= 3 ASYNC. DATA_ CONTROL 
# 1 C~LE ASSEMBLY 
# 2 ASYNC. DATA, CONTROL 
:it 1 CABLE ASSEMBLY 

SIZE CODE NUMBER 

SHEET 2 OF 3 A ML PDPS/E-~ 
. _. . - --- -- -

REV. NO. OF 
LET. SHEETS 

TITLE 

# 16 ENGINEERING SPECIFICATION 

c 1 SOFTWARE LIST (PDPS/E) 

1 RECOMMENDED 1ST LEVEL SPARES 
S REC DED 2ND LEVEL SPARES 

# 1 TELE'I"lPF.ASR ·33 ACCESSORY T.T S'1' 

2 FLIP CHIP PANET. DATA (CUS'I'(}MF..d 

# 3 POWER SUPPLY 
# 6 POWER SUPPLY 

:# 1 CIRCUT.T SCHEMATIC Cl1SV) 
# 1 CIRCUIT SCHEMATIC (230V) 

# 1 DRAWING INDEX 

OPTION 
NO. 

KCS-E 
KCS-E 
'Kt"!A_F. 

MMS-E 
MMS-E 
MMB-E 
MMS-E 
MMB-E 

KKS-E 
KKS-E 
KKS-E 
.- --." . 
KKS-E 
KKS-E 
KKB-E 

KLB-L. 
KL8-E 
KL8-E 
KLS-E 
KLB-E 

Rr\!. 

A.o 

OPTION 
NO. 

KLB-E 

Ir.'1'33 

-#~--1--~C-O-N-T-RO-L--B-O-~-R-D--A2~-----------~~--------~--~ 
4~r-T1-t~C~O~N~T~R~O~L~B~O~A~RD~A~1-----------,------------.~----~ 

--;---T--------------------------------~--~ 

SIZE CODE NUMBER RfV 

SHEET 3 OF 3 A M L PDP8/E-O _ 
AI), 
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SEE NOTE 7 
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'!>tE NOTE':> 
l":l THRU co::. 

2:'.09 REF 

TOP VIEW 
(COVER REMOVED) 

_...,.. _____ --= ______ r-....,~------_--...,J- ~~ , - -

--'----SEE NOTE 10 

I. FOR. DWG INDE.X LIST REFE.R TO D-DI­
PDP8/"E.-lZ>-L 

c.HOLES A41 ANDA42 ARE. l.l':>ED TO lVIOUNT 
CHAOS":.l":. SUDE, ITE.M NO. 2<0 FOR CAB 
MOD"E:L$. ITEM NO.':::? (H9100B CAB)NOT 

3.DIMPLE LOCATED .38 FROM R.EAR OF 
CENTE.R CI-lA.S':.1.S TRA.C,"" SLIDE TO aE. 
DRn.LE.D OUT E!;'f USINC, Oq DRILL. 

4. fOR PART5 Ll'5T ':lEE Dwe;. NO. 
C-PL- PD-P871-¢--121 

'::..FOR. EXPANSION OF PDPBlE REFER 
TO CONFIC":.\.lRATI0N D'NGNQ. E.-AR-6]PDP8M -ft)-I • 

X SEE SHEET 2. OF 3 
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VIEW E-E 
(LEF.i -::'10E Vlt.\N) 

VIEW C-C 
(REAR VIEW) 

(FOR VIE:W C-c WITH 
SUPER COVE:R SEE 
SHEET II 3.) 
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VIEW FF 

45 NOTES (CONT.) 

-~~~~~=~- 6'. USE ITEMS 46,"I'l,50 ONLY WITH 
E-IA-7106233-0-0, REV. B. 

7. USE .ITEMS 'f6, ONLY WITH E-IA-
7'f08233-0-0 BLANK REV. OR REV. A. 

B. ITEMS 52,53 FOR SHIPPING PtJRPo:>ES 
ONLY. REMOVE AT INSTALLATION. 

ct USE TTEM5 sa},59INSYSTEMS 'W11H B 
OR MORE ROUI'I]) CIIBLES, (4 CABIJS 
PEP. WRIIP) 

"13 
58 SEE NOT£9 

10. ITEM 62. OR 63 fO BE INSTALLED IN 
TABLE TOP SYSTf.MS WITH 1K8-E,ADB-EA, 
Oli' AD8· [5 OPTIoN5. fOR l/IISTAI.LATlOH 
DETATL REfER TO DWG. D-VA-H'}45o-o . 
OPTIONALLY ITEM 62 OR '3 MAYS .. 
INSTALLED TN THE H51-5 FOR BOTH 
TA8 LE roPAND RACK MOUfJTABLI! 
SYSTEMS. 5"1 
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CABLE HOLE 

VIEW c-c 
(REAR VIEW \.11TH SUPER COVER) 

5 • 4 

3 REF 

+ 

SECTION H-H 

~ 

f 

': 1 

NOT E5 (CONT.) 

IlCABLES SHOULD COME DOWN 
AND OUT THE BACK OF THE 
COMPUTER,THRU THE CABLE 
I-lOLE (SEE VIEW GC SHT" 3) 
THEN LOOP UP AND BACK IN, 
UNDER THE STRAIN RELIEF, 
THEN OUT AGAIN THRU THE 
TOP OF THE STRAIN RELIEF 
HOLE 

12, WHEN REMOVING THE SUPER 
COVER (ITEM "3) FIRST RE­
MOVE THE STRAIN RELIEF 
WHEN REPLACING THE SUPER H 
COV E.R RE.FER TO NOTE" II, 

E 

'4. 

A 

. , 
F 



o 

3 
This drawln. and specifications, h ..... n, are the prop­
erty 01 DI&lla1 Equipment Corpondlon and shall not be 
roproducad or copied or ulOCl In whol. or In part •• 
tho belli for the m.nufacture or Hie of 111m. without 

~wn~~Mn~pa=m~IH=I=on~' __________ ~ __ ~==========================~I'~ Q ~ 
iltM .... _ ~~4 
NO. nWI; NO IPART NO. OES£:R I PTlnN « « CO 

2 

J-::1:-+-::E:--;-1 A,.....--;:-7 4..,-;0,-::8.,..,2 3",,3,...-_0 -_O_-+--:C~H"""A S;,::S I S (PD P E) 1 1 1 1 1 1 1 I 1 1 1 1 I 1 1 1 1 1 I 1 1 1 1 I I I I 
~ E-IA-140B235-o-o COVER (PDPB-E~ _ 1 1 - I I - 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I / - -

3 0-,110-7007074-0-0 SUPER COVER (PDPS-E) - - I - - - .. I 
4 C IA-740B250-o-0 FILTER, SIDE 1 1 - - 1 1 1 1 - - 1 1 I I 1 1 1 1 I I 1 I 1 I 

!i r. .. lln··740B249-0-o BRACKET suppnRT 1 1 1 1 \ 1 1 1 1 1 1 I I 1 1 1 1 1 1 I 1 I 1 1 I 
6 _ .. __ .":,,. -+. - .... - .... -4"'.... "-F-:." :.:' 

,- .. 

7C M:l-7407449-0-o . COVER STRIP 1 I 1 I 1 1 1 1 1 I I 1 I I I I 

r;8-t';0_~U;:-:::A·K~C~8_~E:7A_~B;::'.:.l· "---+-:C~07!NS~O::-L;"E ~A~SS=Y~K:;::C:-:8--;E:::A-_-=-~~~~~~~~~~~~~~I~tl~t;-l"-+t!'l"--f+-7-!..1 4~;-\"-+-~\!.. +t-7-!..\ iii ii,~~~, til t=·::.-t~-+~~~-~~-~~·~:t~+~~:-:..f· r-...:-:.f...:-~~-·-:...-tf-:.'i4--:::::.-j.r-.:-~~~~~~-=-t.-=-1--=--=t~~t~t--=-t-=-t-=-t-=-i~~~:t:t:t:i:1':.j 
9 D-UA-KC8-EB-B CONSOLE ASSY KC8-EB - - - - - - - - - - - - - - -

o 

i 10 D.-UA-KCB-EC...,B CONSOLE ASSY KC8-EC -- - - - - - - 1 I 1 1 I 1 I I 1 1 1 1 - - - -
- II D. UA-H919-9-B OMNIBUS ASSY \ 1 1 1 1 \ 1 I I 1 I 1 1 1 1 1 1 I 1 1 I 1 \ 1 I I I I 

~~~'~~~~~'~1~~~~~'~_'~'~~_~p=a~:~Q~66~~~~~~~_-~-~-:~~~~~ .. ~~.-~-~--~-~ .. ~-~.~-~,.~ ... ~-~.~~~-¥~~~~~.~-~-~···~·f-~~~~-~·-~··~~~=··~~~·=~~~~~·~~:~:~~·~-tf~-~·~~·~···~~~=··~~~-~·~··~-~·~~f~~·-~·-~··~~~:t~~~·t··~-d··~t-~~~-~=t~~t==t=t=t=J==t=f=jt=t=1:jt=~±==t=i----
1::1 n-IIA-H724...,lHl POWfR SUPPLY H724 \ 1 1 - I 1 I 1 1 1 1 1 1 I - I -

1 - 1 I ... I 1 1 - I 1 - I - I 
1.5A-ML-KKB-E r.FNTRAL pllnCFSSnR KKB-E 11 1 I I I I 

16 iA ML-KP8-E PWR FAI L DETECTOR & AUTO RESTA.RT -- \ 1 I 1 - - -

17 .A ML KH8 E PUSH OQl.¥N LI ST CONTROL - - - - -
18 A ML-KF8 E AUTOMATIC PRIORITY INTERRUPT 

c 19 A MLMM8 E I I I I I 1 1 1 I 1 1 I I 1 1 1 - t 1 - I 1 MM8 E 4K CORE MEMORY 
20 A ML MR8 EA 256 WORO READ ONLY MEMO~Y MRS EA i 1 1 t c 
21 A-ML-MWS-E 2.56 WOR!) REA[)iWRI TE MEMORY - - 1 1 1 1 - - I t 1 - - - -

1-=2:.::.2'--j-;!!A..,::M::.::L:..,;M!!!,R:.:;:8...:-E:.:::B ___ +-:..::l 0:;.24=-::'110 RD RE AD ON L Y MEMO RY 
2,3 A-ML-MIIH HARDWARE 900TSTRAP LOADER 

- - - - 1 I ... -1 - -- - - 1 

24 ~,ML MP8-E MEIAORY PARI TV CONTROL 
25 A-Ml-KL8-E , KLBE CONSOLE TTY CQ;'4TROL 1 .. - I 

2R 0-111 740l'8c~-C-O SLIDE CHASSIS 22" TRAVEL 1 - - I 1-- f I I -

'21 O:"AO-H96J-eA 0 CAB I NET ASSY - - - I 1 - - - - I I - - - - - - - - - - - -- - -___ ~~~~~~~--~~~~~-- ... -~~~~----~~~~t-~~~~~~~~~~~~~~~~~~~~~~-+-+-+-+~~~~+-+-+-+-~~~~ 
---.. (8 9006022-1 SCR PHL HD PAN #6-32 X .38 SST 2 2 2 2 2 2 2 2 <::. 2 2 2 :.1 2 2 2 2 '2 2 2 2.2 2 2 2. 2.. 2 2 f4--

~2~9~~9~O~0~6~b~S=3~.---------r~W~A~SH~E~R~F~LA~T~#~6~~~~~~~------~2-fe2~. t72~2~2~~2~~2-b2~'~2~2~~·2~2~~2~2~~~~2~2~~2~~2~2~~L~2~2~~2~~~2~~2~2~-4--+-~-+~~+-~~-+--~+-~-+~--~~~~ 
t-3:-:0~r.9=-=0-70::-:60:::7~1=--:-1 ------t-:S:.:::C~R~P::.:H7'L~H::::D...:.::-PA:::N:-=.I7,"~I;-;:O:---:-3::-2-;;X-:.3:-::B------j-h9='-'?;:9+';9M;9~;"9+>9 9 9 9 9 9 9 9 9 9 9 9 9 9 9ih9'+'Q9-t-09+C:8'-+9~::::-~-t-;:~:-+'9~-t--t-+--+-+-t-'''''''+-+-+-+-Ii--I-+-+--+---,I ~LL 

31 9007651 'HASHER EXT TOOTH #lil 15 IS IF f818 18 18 It 18 rt If It IS 18 1818 IE 18 Ie If IE 18 Iblt. IA 18 Ii:; IH 
'l? 9006071-3 . SCR PHL HD TRUSS 10-32 UN!' X .38 1010 1212 1010 - - 1212101010 0 10101010101010 10,0/0 _ _ t-_·,-· .,,-- i----

.33 9006037-1 SCR PHL HD PAN #8-32 1. .38 f..R ARAR A R AR ,~R .AR AR AR AR h,S: AR AR A R AR·AR AR Ah~ ~.R AFt N\ AR . F\ :'.'~ 0/;..: 7,4; ~).. ~~. ·f .- ~ 
34 9008072. WASHER EXT TOOTH #8 ,,",k ).~f-.. AA,lf\ hA,l' ~ Ar-~ !-;K ,.,;. tR . ~t,R A/h c.,f,~ AR A R?-h /l.,h Ar;, A. f\ AR k-.R AR A~ AR A" -:i-. % ./- ty'/.i"'"' .L ~ 
35 9005931 LOCTI TE SCR LOCK LOCTI TE CORP A/R IR R "/P. A R A/R AlP. A/,,~/R ~IP Ai" AI AIR A'R A/R !R AIR AIR AIR A/RA/R A/R A/R "~'i< f1~ ·V~ 'Yk. 

SOC HOUS I NG MATE-N-LOK jC-_-:C4 B~0C::-3;::-04;---;;-0-:A:7:M-;:;-P -I+:':-+":+'+'I4.~·I+'~:-1 ++'1 +7-f-7-t---:-4~F:-+7-+'+'4~~~~F.-=-+7-~~:::-I-':..q.~_j-t-+-+-+-+-+-+· - ---.--.1'," -1' . j'-' .. -- I ~3~6~~I?~O~9~35~1~-~0~3--_-~~=~=~~=~~~~=~~~~4~1+14~1+41~~1 1 1 1 1 1 I 1 I 1 1 1 1 1 1 I I I I I _', I. II .. ~~ 
,37 D-IA-7006993-C-o POWER WIPING HARNESS (ODP8/E) 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 I 1 1 1 1 I J I I II 00 

1'-'3~B:--+-9::"0:-::0""'8""90""'1~-------+-=S""C""'OT=CH GR I P #77 3M ,AlP Aif liP AlP A/R AlP. Ip IR ~/fl AI~ Aft \,iR A/R AlI'VR VR AIR AIR A/R IR. AR AI~ A/t A/R % ryj. '~'~' lie ., .. -~ "-, 0... 
J..:.3:9:"'-+-C:"':·-;':UA-BEB-A-0 OMN I BUS EXPANDER -It.A0/Rnt, 7A1Tri.IA'";;;'Pr.AI'"pnt. 7!vT.r.A'-:-.lF;;\;-;!R;;+'-~/";;;R+'A;'"'Jlnt. "fj-;;:/F~A;;-;,;t;AI'"R~A/-:;:!'f !-;Al07f;r.JVj:7.P::+'-Al";;;Rr.A:7.7Fr.A/F;;T;fv'"/f;r.A:7./p,::+, ';"'A/;;;I-:FA!f~A/-;;fl:fA;::-:;~rf!;tj~i-"-,+::,~"':",. ... 'f .• ":-~/.:... .. r:":':-"J.+-+-+-+---if-t-+-++-+-li--~.-+-++-+-""":f--I zr 
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I PDP8/E 

A 
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UNLESS OTHERWISE SPECIFIED 

UNLESS OTHERWISE SPECIFIED 
DIMENSION IN INCHES 

TOLERANCES 
DECIMALS FRACTIONS ANGLES 
± .005 ± 1/64 ± 0'30' 

FINAL SURFACE QUAUTY ./ 
REMOVE BURRS ANO BREAK SHARP 

CORNERS 

MATERIAL 

-f---- ... --- --{ 

DRN. D"TE mamDDma F .) U I P MEN ~) '/ './/:. (. --. .. ' ..... RAT\~' ~ •• • _ ,.: ... ,...'"" V . 

CI;Il('D, A4/J . .1 DAJ~ .• ' MAYNARC' '~ASSACHUUT' , 
If.:.... .~./~~ 1(;/?(JI?c,. 

UNIT ASSY 
(POPS/E) 

1--·" too SIZE CODE'I 
b=::-:-------+-:~~-__;-_t C p' [_ FINISH ..J ______ , SCALE .j.. .- _. +- -

NUMBER , I REV. 

!'OP2/E - ¢-01 . r 
I I I I I I-I I i SHEET I OF . 2 DIST. 
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This drawins and specifications, herein, are the prop-
j 

ertY of Digital Equipment Corporation and shall not be QUA NT T Y / V Af'\ I A 1 I C i'I 
reproduced or copied or used in whole or in part as 
the basis for the manufacture or sale 01 item. without 01 c lol o l o lo Ie ulCflo:c:lolo '1100 ~ ~ ~o c~lo 0001 01 01 0 1 written permission. 

rr;~ IDWG NC;P,1\hT NO. 
I I IL I r.D I I I I I I 1 

I,[S'RIPTICN 
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141 190 CGI20 S C R P fl.. Ii [l F I l SEc [I P P I ~" 
<.(I~ lulouwlwll~00IL~~~~ ~~~Izz~~ 

1-1-1-1-1--------14 4414:4444[4444- -
'42 1906633 IWASH~'h INT TcrTH#r; 2121212 2 22i~~:22~22 222.2iI22~222222 

D 14 :3 19008442 SrHAIN F[Li~.r-' AAA~IARARIARARI?~~IA~~R~!AA~~!ARA~~R~I~~IARIAR~AA~RIA~A~~RAR~R 
44 19007603 5 PA([~ iA c, ~ X 7/1 ().C #8 ·D 
45 11210302 FOAt( Pl.D 

-,--1--1- 1-1-1-1--44 ~44444441414 - I-I-

I I I I I I II I iii I I I I I I I I' I I II I I I I 
146 17408611 10 I BLl/IPEh FRONT F,L·N FL 2122222121:2L2:1---I-I_I_I_I_I_I __ 1_1221212 
147 \9008525 IJ3UIYIPEP FI-ONT PiNE' 212222, 22~22121---I-I-i-I-I-I-I-I-I-I~I~~I~ 
148 rI3=t-:iD~i~ SPACER LATCH Llz-- 2'12 ?1--?ZI2222,' 22;c,)22 1221'~ 
149 1 A-PS -1210264 . 2 ILATCH,l:1';'W CATCh Fi<'- UH.h 212-1- 22221-1-212122 2 222 ~1212 22 22:;~1--
50 10006024 ~ 1St hEN""6 -32 A !l2 LG"~ HD _212-1- 22 22,-1-2222 22222222212121~ ~ - 15 I 1210303 i S PA (E h PRO T Fe: 0 1\ pel=< 0.1\1, D IARIA~IAAIARIA~IARIAAIARI~Rr~I~~FIARIARIAhIALI4RI~RI(R~~R~RIARIAR~F~~~F~R 

152 I C--MD -7408867·0-( SHJE.£IN(~ 13RACKET I-I-I--III--'-I-II_I_! __ I __ I __ I_I· ___ I-I-I-I-
f--

15 ::, 900 &565 INU1 KEPS"""1032 SST 1-1-1-1- I 11---1-1 II-- ________ I_·_I~-_I_ 
S4 19006795 IS Pb, C, tRIA A F X 1/8 L. C 1-, 1- - I- I- - - - - 2 2 2 2 2 Z 2. 2 12 2 12 2 I- I-
S 5 190077 86 INUTc..4FTIVE.#c10 32 
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57 I O-UA- K C 8- ~b-o I,CONSOLE ASSY KCR~ED-(LAB8'E) 1- - - - - - - - 1- - ,- I- 1- - - - - - - - - - - I I I I 
58 3008264 TIE WRAP BACK MOUNT IAR AR IAR, AR IAR IAR AR IAR IAR lAP IAR IAk IAR AR IAR JAR IA~ IAR IAft AR tAR IAR IAR A~ IAk' IAR AR IAR 
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160 IO-AD700tl477 1-0 DOOR MTG rRECI510N p.s, ASS'? 115V * - - - Jf - ;( - - * - * - 1* - * - * * - 1* - I*- 1- - - C 
161 [D-AD -'10084i'1::2='o DOOR MTG PRECISION P.S ASSY 230V - 1* - - 1- 1* 

_. '* 1- - - * - *- I- I*: I- I*: 1* - * - 1* 1- 1* -
162 ID-AD- 7008370 ·1 ·0 IPRE~IS I ON ANALOG P. SASSY 115V 1- * 1- - I- I- 1* 1- - - - I- I- - - - - I- i- - - I- I*' 
163 ID-AD ·7008370' 2-0 IPRECIS ION ANALOG P.S, ASS Y 230 V - - 1-1* I- I- 1- - ! - 1* I-I- '- - - I- I- - - I- I- I- t- - I- I- - I*: 
164 IC-IA-7410739-0-() IBRACK,ET STRAI N RELI EF 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 
165 Ie-I A -741 c5 7 38-0-0 ISTRAIN RELIEF I I I I I -I I I I I I I -' I I I I I I I I I I I I I I I 
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- INOTE' ASSUAbLi ES 7008477 B 
AND 7008::'70 MAYBE U",[D I--
I NTEkCHANGEAbLY AS REQUIRED 

I~ FIRS T USED ON OPTIONjIV',OOE L UNLESS SPECIFIH ~R.NF E F··.·. ISOr, lo;.T~:;-7D mamaumuEQU IPMENT 
l-I- P8/E UNLESS OTHERWISE SPECIFIED 
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,*REQUIRED FOR TOLERANCES I TITLE 
DECIMALS fRACTIONS ANGLES IE~~'pPOVI DEN T ID~:3J'10 

A Iii 
s YSTE kl S WITH ± .005 ± 1/64 ± 0"'30' U I\lIT f- 5 S ~ VCS-E, AD8-EA) FINAL SURFACE QUALITY j IP~?\r~~ [:SAN (, 1~~~3j'i A 
ORA C 8 - [S 0 PT I I,,[S REMOVE BURRS AND BREAK SHARP 

CORNERS 
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CONT BOARD ASSY 

D-IA-5409057-1-0 

CONTROL BOARD 
ETCH 

D-fA-SOO90S6-0-0 

SWITCH ASSY 

(POP8/E) 
C-AD-7006986 -0 -0 

OMN I,BU S BOA RD 
ETCH 

E-I A-5009005.-n-O 

CONN. BLOCK 
'SSy 

O-AD--i006S5z-.n-O 

7 

PDPaiE-AA 
ASSEMBLY 
E-UA-PDP8/E-.8-.Il 

POPB/E-DA 
ASSEMBLY 
E-UA-PDP8/E-S-9 

PDP8/E-GA 
ASSEMBLY 
E -UA-PDP8/E-.8-.0 

POP8/E-KA 
ASSEMBLY 
E-U'A-PDP8/E-8-.8 

CONTROL BOARD 
ETCH 

D-IA-5009056- 0-0 

'PANEL CONTROL 
(POP6/E) 

SWITCH ASS'y' 
(PDPS/E) 

C-AD-700698ErO'0 

CONSOLE ASS'Y, 
KCE- EB 

D-UA-KC8- E-.0 

COVER PANEUIO 112) 
H9S,el-QB 

D-UA-H95.0'-Q-.O' 

CONSOLE ASSY. 
KC8- EC 

D-UA-KC8- E-.O 

PilP8/E-A" PDP8/E-SA 
ASSEMBLY ASSEMBLY 
E-UA-POPB IE-9-9 E-UA-POP81 E-8-.0 

POPS E-OB 
ASSEMBLY ASSElttBLY 
E-UA-PDP8/E-.8-S E-UA-PDP~/E-.8-11 

PDP8/E-SB PDP8/E-HA 
ASSEMBLY ASSEMBLY 
E-UA-POP8/E-B-.8 E-UA-POP8/E-Il-.8 

PDPB/E-KB PDP8/E-LA 
ASSEM.llY ASSEMBLY 
E-UA-POP8/E-.8-11 E-UA-PDP8/E-.8-.8 

POP8/E-BS PDP8/F.-CA 
ASSEMBLY ASSEMBLY 
E-UA-POPB/E-.8-S E-UA-PuPB/E-S-B 

ASSEllaLY ASSEMBLY 
E-UA-PDPII/E-Jl-S E -UA-PDP81 E -.6-9 

POP8/E-HB POP8/E-JA 
ASSEMBLY ASSEMBLY 
E-tlA-POP8/E-8-8 E-UA-POP8/E-.0-.8 

PDP,8/E-LB PDP8/E-MA 
ASSE~BLY ASSEMBlY 
E-UA-PDP8/E-8-.II E-U',-PDP8/E-S-.8 

PDPB/E-CB PDP 8/E -NA 
ASSEMBLY ASSEMBL Y 
E-UA-POPB/E-Jl-S E - UA- PDP8/E -0-0 

ASSEMBLY PDP8/E-NB 
E-UA-POP8/E-Jl--8 ASSE MBL Y 

E-UA'-PDP8/E-O-O 
POPB/E-JB PDPa/E-PA 
ASSEM,3LY 
E-UA-POPS/E-Jl-9 ASSEMBLY 

E-UA-PDP8/E-O-0 
PDP8/E-MB POPa/E-PB 
ASSEMBLY ASSEMBLY 
E-UA-POPB/E-.8-lI E -UA-POP8/E-o-o 

1.* (A':>TERISK'\ INDICATE'::I CPTlONAL 
EQU1PME.tH. 

2. ~OR TEST EQUIPMENT REFER. 
TO DRAWING E-AR.-9'30'=>2Gl 

ETCH 80 H851 

D-IA-5008903- 0-0 O:IA-5008903-0-0 

'* '* POWER SUPPLY SYSTEM EXPANDER 
H724 (tl5 V) BA8-AA, 

D-UA-H72.4-11-8 E-UA-SAB-A -8 ' D-AD-7007074-0-0 

* 
0-01 AS-A. -I 

POWER SUPPLY SYSTEM EXPANDER 
H724A (Z30V) 8AB-A8 ./ 

8-UA-H724 -4 -~ A-PL-BAS-A -8 

'* SYSTEM EXPANDER 
BAS-BA 

A .. PL-BAS- A-d 

*' 
D-D I-BA8-A -I 

SYSTEM EXPAMOER 
BA8-BB 

A-PL-BA8-A -8 
D-OI-BAS-A -I 

DIMENSION IN INCHES 

TOLERANCES 
DECIMAlS fRACTIONS ANGLES 

:!: .005 ::t 1/64 ::!: 0"30' M!::~~~~..i.il~:...:..:::...j 
fiNAL SUftFAC'E QUAUT'i' I 

REMOVE IURRS AND BREAK SHARP ~~~:.=~-+.=~ 

4 3 \ 

D 

c 

B ., 
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-
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\! ~ (~. r J I e/\ L., 
DESCRIPTION 

POP8E-ASSY 
P,OP8E-ASSY (PL) 
CHASS I ~ (POP8-E) 
COVER (POP8-E) 
FILTER S I OF 
BRAtKEt SUPPORT 

COVER STRI P 
SLIDE, CHASSIS 22" TRAVEL 
PACKAGE INSTRUCTION POP/8E 
BAS I C ASSY CONF. 
PAD, FOAM 
BUMPER, FRONT PANEL 
BUMPER, FRONT PANEL 
SPACER, LATCH 
SH I PP I NG BRACKET 
CABLE, I NTERCONNECT I NG 
STRAIN RELIEF BRACKET 
STRAIN RELIEF 
REcc:MflEtI(E)lST LEVEL SPARES 
PECQN'to.£N.::8)2NO LEVEL SPARES 
TE LETY PE ASR-33 ACCESSORY LI ST 
PANEL DATA CUST (REF) 
LT33 TTY MAIN TOOL KI T 
L T33-B TTY RECOM SPARE PARTS 

;".f'l~: _ !;flr" ,:"J ~ 
P;1N~: ~1Jr;~?'~-~ 
··1.1;~: ~;lJf"'k~:~ 
~AI~:: f;rW~R~J 

,'~!": ':f)J'~ ffll 

7 I 

DEPT USAGE 

PART NO. PRODic, ;T F/c 

E-UA-POP8E-B-B 
C-PL-POP8E-B-B 
E-U~1408233-0-0 
E-I A-7 408235-0-0 
C-I A-7 4082 50-0-0 
C-MD-7408249-0-0 

C-MO-J 4~i 449-0-0 
D~I A-74088S1-Q-0 
A-P 1-37 00028-0-0 
E-AR-PDPS/E-_-2 
A-SC-1210302-0-0 
A-MD-740SS11-1-0 
A-MO-7408612-2-0 
B-lIlO-7408629-0-0 
C-MD-7408867-0-0 

, ~~l~~~;l~j:~t~ 
Ii-p, 
A-AL-L lE~~:'i ~ n 
D-MD-760a"~~-u-U 
A-PL-LT33-ST -B 
A-PL-LT33-SB-9 

:~~ 

9. 

O. 

1. 

2, 

13 "" 

14 

15 

16. 

17. 

11 R. 

119. 

6 I 5 

Me: C r : [" I C L ~_ DEPT USAGE 

DESCRIPTION PART NO, PRODicl iT F/c 

POWER SWI TCH & HARNESS ASSY 0-1 A-7006994-0-0 

SWITCH ASSEMBLY C-AO-700~m=t~ 
SWITCH ASSEMBLY (PL) A-PL-l006 

CONSOLE ASSY KCB-EB O-UA- ~CS-E-B 
CONSOLE AS~Y KCB-EB (PL) A-PL-KCB-E-B 
JUMPER B-1 A-7007146-0-0 

COVER PANEL (l0-~} D-UA-H950- Q-B 
COVER PANEL (10-~) (PL) A-PL'-H95a -Q·8 
10-~ SNAP-ON BEZEL E-SC-1709225-0-0 
INLAY C-CS-1209176-2-0 

ONSOLE ASSY (KCB-EC) D-UA-KCB-E-ll' 
CONSOLE ASSY (PL) A-PL-KCB-E-B 

POWER SWI TCH & HARNESS ASSY 0-1 A-7007145-0-C 

COVER PANEL (IO-~) ~-~~-~~~!-g ·B 
COVER PANEL (I O-~) (PL) 

E-sc~'i209~~:~-~ IO,·Yo SNAP-ON BEZEL 
INLAY C-MO-7 

H96.D-BA CAB D-UA-H96B-B-B 
H96~-SA CAB (PL) A-PL-H969-B-S 
DRAW I NG INDEX LI ST 0-DI-H96B-B-l 

MEMORY MM8-E O-UA-MMB-E-S 
MEMORY MM8-E (PL) A-PL-MMB-HI 
XY DR rVER E-CS-G227 -B-1 
ETCH BOARD 5008832-0-0 
SENSE INHIBIT G194 E-CS-GI94-' .1. 

ETCH BOARD 5008B47-9-9 

EDGE CONNECTnR HB51 B-UA-HB51-B-B 
EDGE CONNECTOR HB51 (PL) A-PL-H851-B-B 
RECEP 36 PIN NETWORK B-~D-550907 1-0-0 

ETCH BOARD ~-! A-500~~~~-~-~ 
ASSY/ORILLING HOLE LAYOUT PC~5008903UJ-u' PC ETCH PATTEN 

~~~~ 
2B. 

21 

4 

~I E. CHld"~ I C/-\ 1_ 
DESCRIPTION 

MEMORY BOARD H22S 
MEMORY BOARD H22B (PL) 
COVER PLATE 
PLANAR STACK BD 
ETCH SO 

CENT PROCESSOR KKB-E 
CENT PROCESSOR KK8-E (PL) 
MAJOR REGISTERS 0 & I 
ETCH BOARD 
BUS LMDS LOADS 11832 
ETCH BOARD ' , 
TIMING GENERATOR 
ETCH BOARD 
MAJOR REG. CONT. 
F.TCH BOARD 

TELETYPE CONT. (KL8-E) 
ETCH BOARP KL8-E 

OliN I BUS EXPANDER 
OMNIBUS eXPANDER (PL) 
DRAW I NG INDEX LI ST 

24. POWER SUPPLY H724 
POWER SUPPLY H724 (PL) 
DRAWING INDEX 

25 SYSTEM EXPANDER BAS 
SYSTEM EXPANDER BAS (PL) 
DRAWING INDEX LIST 

26 SUPER COVER ~SSY 
SUPER COVER ASSY 
COVER SUPER 
SCREEN BEZEL 
eEZEL (5-114) 
FILTER BEzn 
RETAINER FILTER 
LATCH MOLDING 
RELIEF STRAIN 

27. TABLE ASSY H95~-HA 
TABLE ASSY H952-HA 
DRAWING INDEX LIST 

2B· CONSOLE ASSY (KCS-EO) 

29 

CONSOLE ASSY (PL) 
BE~EL 

PANEL CONTROL (LAB8~E) 
PANEL CONTROL (LA88-E) 
PANEL CONTRQL (LABB-E) 
PANEL CONTROL (LABS-E) 
PANEL CONTROL (LAB8-E) 

I 

PART NO, 

n_ ",u" ••• 
~-~1-ii??ii~~;~n. 
E~cE§6; 9~0~lu' 

5009037-0-0 

D-UA-KKl-E-l/ 
A-PL-KK8-E.,.11 
E-CS-M83Bl1-.I1-S 

5009250-0~O 
E-OS-1I832-8-9 

5009104-0-0 
E -CS- M833Q'H1H 

5009105-0-0 
E-CS-M831B-B-B 

5009278-0-0 

E.;.CS-M865-B-l 
- 5008B91-0-0 

O-UA-BE8-~-B 
A-PL-Be8-A-B 
C-O 1-BE8-A-l 

O~UA-H7 24-9-8 
A-PL-H724-S-JI 
0-01-Hn4-B-2 

E-UA-H952-H_, 
A-PL-H952-H-' 
D-O I-H952-0-1 

O-UA-KC~-E-~ 
A-PL-KCS-E-.ll' 
E-SC-1210065-0-0 

0-1 A-7409007-0-0 
C-SS-7409007-0-1 
C-SS-7409007-ll-2 
C-SS-7409007-0-3 
C-8S-7409007-0-4 

3 

DEPT USAGE 

'PROD iC, iT F/c F~~~ DESCRIPTION 

I POPSE ASSY 

BA:~IC AciS'( C()'.w IS 
j. FT'NAkE LI:;, r 
RECOMt~ENlH) CMNI MOO ASi:>IGN 
TIMINe CII~GIiI\M 
FL('W DIAG 'lA'~ 
CUSiCMER VARIATIONS 
BASIC oE MFG TEST PROC 
FIELD INSTAlL~ACCEf'T PROC 
POWE.R WIRING 

2. !~MNIBUS ASS)' (pope-E) 
3. IOMNIBUS BOARD ETCH 

ASSY & DRILLING HOLE LAYOUT 
PRINTED CIRCUIT LAYOUT 

6. CONTROL BOARD ASSY 

7. CONTROL BOARD (ETCH) 
ASSY & DRilLING HOLE LAYOUT 
PRINTED CIRCUIT LAYOUT 

17. MEMORY MMS-E ASSY 

~1. CENTRAL PROC~SSOR KKB-E 

22. TELETYPE CONT (KtB-E) 

23. ONNI BUS EXPANDER 

24. H724 POWER SUPPLY 

~5. SYSTEM EXPANOEftBAB-AA 

DEPT USAGE 

PA RT~.JO. PROD CUST F / c 

A-ML-PDPBE-e 

E-I A-5009056-0-0 
AH-5009056-5 
PC-5009056 

A-ML-MU8-E 

A-ML-KL8-E 

A-ML-BE8-A 

A-Ml-H724-S 

A-ML-BAS-0 

DRAWING 
LIST 

D 

c 

B 

-
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/3 /3 /3 /3 
'""- -I.. .--<- A.. 

*FP(>12 CABINET * RF08 * DS32D * INDICATOR 

E 
. DISK CONTROL; DiSK FILE PANEL - - - a INDICATOR - r-

PANEL 

r-
DS32D. 

DISK FILE 
f- - r- - r- - r-

RSQl8 
DISK FILE 

f- - r-
DS32D. RK8 

DISK FILE DISK FILE 
- - f- 4 CONTROL 

- - -
RSQ\8 DF32D 

DISK FILE DISK FILE - - - - r- ~ CONTROL - f-

-
- - - - I-

THIS SPACE IS 
UTILIZED IN 

c 
- - -RF08IRs08 DISK- I- - -

CABINET F.OR RKa 
POWER SUPPLY POWER SUPPLY - - -t PURGE PUMP _ r- - -

SEE NOTE#4 

B 
5 

• !NDICATES A DEDICATED SUBSYSTEM CABINET 

A 

7 

-

-

-

-

/3 ;3 
~ ..<.. 

* INDICATOR PRIORITIES 
PANEL 1. AD01 

2. AA50A -

L 
1. AItti1JA 

-'- TU56 ttl -
PRIORITIE7 

I- 2.TU56#t! -

- TU56 tt 2 

,- TU56 tt:3 - -

- -
TC08 

r- - -

FANS 

SEE ,orr.,./ 
t 
8 

DC02FB 

XY8-EH 

-

-

\ 
8 

4 

S E arE~ 

(;'E 
N 

/3 
! -'- '" 

VrlORlfiES *TU10 CABINET 
1. "D8E 
2.AD01 - r- -
3.AA50A 

-
PRIORITIES 
1. PC8E 

f- PP8E - r- -
PRBE 

2. ro8E 

-
PRIORITIES 
1. VR14 
2. PC8E - r- -

PPBE 
PRBE 

3. TDBE -

~ COMPUTER - r- -

H 52-1iA TA -
" 

BAS-XX 
f- EXPANDER - r- -

BOX 

~ -

'" DW08A 

~ -

\ SEE NOTE~ 
7 

a . 

2 

:3 

4 

5 

6 

SEE NOTEns 

7 

8 

9 

10 

11 

12 

~ F"'~ "",c....lO\)lS '!5lUIrEM .... CBUS EXI!NIIEA CAILf) _____ LAST so..or IN 

THE ~R (11£ ... ., IlMNI!IUS ,. THE LAST 
IN THE BM-xx OMNreuS .. 

i.A _ OF THAf£ DEC TAPES(T~56) IS Ai LOWED P£A 
CAaltlEr .. AN ADOI'f'ONAL CABINET IS -.QUIA[D FOR 
A FOuRTH :RM:. . 

3. SECUI;i 'TEM "'1 WITH ITEM ". (SHIPP." BRAekF.T) 
BEFOIU. SMIPMEiIh'. 

4.ITE..-S (FILLER STAIP$ET) IS USED TO JOIN TWO 
CAB.Nt:TS. FRONT. REA •• 

5. tEn HIGHER A~M8LY; 
A-'ML-PDPBE~O 

B-DO -P0P8F-O 
a-DD -PDPBM-O 

6. H9E0t 961 CABOIETS ARE DIVIDED 'NlO 
SECTIONS.. 'MERE- EVER COVER PAHELS ._ . ...;... ...... _. H 
THEY 9-IOtA..D BE PLACED AS FQ..lOWS: 

~ION covtA ... NEL 

I "'950-P. 5.25" 

2 HSSO-P, 5.25" 

3'_ H950-Q, 10.5· 

st. H950-Q. 10oS-

ltS H950-0, 10.5" 

gtlO H950-Q,IOoS" 

IIU2 H950- Q .. lo.s" 

7. H960- eC"U5V SYSTEM 
H9&O - 00' 230V SYSTE." 

8. tf361 -AA-1I5V SYSTEM 
.eEl - AB""230V SY$TEM 
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E 

0 

C 
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DIGITAL BQUIPMBRT CORPORATION 

MAYNARD, MASSACHUSETTS 

ENGINEERING SPECIFICATION DATE 11/24/70 

TtTLE 

REVISIONS 

REV DESCRIPTION ~G NQ ORaG DATE APPD BY DATE 

~K8E· ~ 
A REORDERED ASSIGNMENTS X.-.-'.Jt... 1/15/ 1 ~ 1/15/7 

II~ B REORDERED ASSIGNMENTS ~~~37 TEICHER~·30·7 gfJ~ ~-"!>-11 

111IJ!II-_C~ ________________ ~I~~~O~.~~~~~_ .. _;~ __ ~. _'-6_q_:~~~r_;n~X'I:~~_ .. ~~t_-f_'-~~ 
c. 0 ACOED NOTE TO M8330 B&6:1~AI?ONER ~14-721 ~AI- .v l7-n·l~ 

.jl 
If ~I 

U!I 

ENGINEERING speCIFICATION - CONTINUATION SHEET 

TITLE RECOMMENDED OMNIBUS MODtn.E ASSIGNMENTS 

The followin9 order in, of modules on the OMNIBUS will result in 
best case timing and permit widest margins: 

kc. 'if~GA 
M8330 
_.MO 
M834l 

J.,£. $'M83l0 
Cl?fJ'1tto~-r.. M8300 

M837 

M83SO 
M849 
Gl04 
H220 
G227 

H>DULE 
control Panel ,0. 14 ::z: 
Timiq· Bou4'(ALWAYS AFTE~ 
'EAE 

CONTROL PANEL) - 1'1--' 
EAE 
C. P. Major Register Control ~ -- ~ I()/I/ 
c. P. Major Registers - b I ~ 
Extended Memory & Time Share Control 

Other Non-Memory Options 

• 

External I/O Bus Interface 
R.F.I. Shield ___ 
Memory Sense/Inhibit (0) - -.::> 
Memory Stack (0)" 4- K . 
Memory x/y Drivers (0) - pare. 6" 

~ 
GtJI 

+tat]... I- G'2J, 

+1(. 
~ 

Gl04 
H220 
G227 

Memory Sense/Inhibit (n) 
Memory Stack (n) 

ENG I~ SIZE ICODE NUMBER 
Dave diertkow 1V~.t. l' J . • j ..L_~ .. -. ·1' SP PDP8/B-0-4 

DIe .... flO, 
"'t01' 

~-:G3 

GlOS 
H220 
G227 
M8320 

DIe PO •• NO , ... '­Nt .. ~ftII 

Memory X/Y Drivers (n) 

• 
• 

Other Memories 
• 
• 

· Memory Stinse/lnhibit (,arity) 
Memory Stack (parity) 
Memory X/y Drivers (parity) 
Bus Loads (Always in last slot) -

fbyh Ckyo" &j Y)(Jl1-q C().,,~o / _ 

Ie I ei-yle k e(jl1/J /;;7 

I S~E IC_~£I NUMBER I RO" _ a.. I I'DpS/B-0-4 
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! i RETUPl.N H 

, I MEMORY 
~ T\MING souRCE H 

I , 
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-

A 

':>TRoa'e. H 
! I , : H-+t-HH-n 

I I I : i , ' 
IN\-naI"T H 

'-TIME" STROS'EH 
~~~444444++++++++++~~~HHhH444444+++++'++~~rr~HH~lIlll ~~4444++++++~++++~HHHHHH~~++++++++~~rHHHHH~~+++14 

INiERN~\' MEM C~'C.AR , 'L , , 
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THE DOTiED ~INE':> INDICATE A. R.Ec:,\)L~R CYCU=: 

fl'MD DIR GOES LOW ONLY I': Ft CD-Auro INDEX] 

I 7 I 6 I 

C\RC\)\i" DELAYS A.RE NEGLECTED IN 
TI-\ \'S "TIMING Dl AGRAM 

5 f 4' I 3 

FI RST USED ON OPT/MOO Qrr.1 DESCRIPIlON PART NO. ~ 
PDPs/E 1-4,--------=PARTS=-:-:U51=--'---___ ...L..:.:::..j 

UN RWI E SPECIFIED Dy.' ~"'''' ~Y!-71 malaDma E QUI PM EN T 

MATERIAL NEXT HIGHER ASSY 

TIMING 
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BA8-XX 
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7 I 6 
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t -
fit J2 J : ~ ~ 

I 
:== FAN 

~TTY 

o 
7008288-2-( D -

.j ~K~I __ ~ ______________ ~ 

--~,~--~--~--~~--~----------~~~ 

854 

115V-30AMPS 

,,,2 KI AC DISTRIBUTION 
~ CHANNEL 

AC TO OTHER SYSTEMS 
CABS TO TURN ON RELAYS 
IN POWER CONTROLS. 

AC POWER FOR ALL 
P.S. IN 8E CAB. 

8E SYSTEM POWER WIRING FOR 115 VOLTS 

DEC FORM NO 

DRDlOO-A 8 I 7 I 6 

I 

T 

5 

8E 

BAS-XX 

! ", 

E:7 

'" 
~ 

~~p 

@ 

E:) 
7008288-2-( D '--

-

722 

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

4 

--- ~ ~1I~5~-----~~~ 
--STEPDOW~~-----4~---J 

TRANS 

I 

115V he CHANNEL 
POWER FOR/\LL I 15V 
P. S. IN AE CAB. 

== 115V FANS 

TTY 

r-~~/_~j+I __________ ~~K~I __ -+-+~ ____________ -J 

r-~~l~ __ ~~ __ ~~.-~~~ ________ ~~~ 
~ KI 230V OIST. CHANNEL 

854 I ~:> ~ 230V AC FOR ALL P. S. 
L.::::..:::'--'----++-----·---Z-30-' IN 8E CAB. 

230V- 15AMPS 
/ 

AC TO OTHER SYSTEMS 
CABS TO TURN ON RELAYS 
I N POWER CONTROLS. 

BE SYSTEM POWER WIRING FOR 230 VOLTS 

5 f 4 I 3 

FIRST USED ON OPTIDNIMODEL 

PDP8/E 

( , -+-----+--I ,.. 
I 
I 

FINISH 
'" f---

I 

OTYT OESCRIPTION I PART NO. 

PARTS LIST 

A~I\I\L-PDP2iE/¢ Slz)rD~1 NUMBER 
D J C PDP 9/E- 0-10 

SCALE NONF 
SHEET I OF I OIST. (:. 

2 \ 1 

l iTEM 
NO. 

REV. 

,A 

I 

D 

-

c 

-
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DIGITA~ EQUIPMENT CORPORATION 
MAYNARD, MASSACHUSETTS 

ENGINEERING SPECIFICATION DATE 1/20/72 

TITLE OPTION POWER REQUIREMENTS 

REVISIONS 

REV DESCRIPTION IcHG NO ORIG DATE APPD BY DATE 

ENG . 
Mel Arsenault 

DEC FORM NO. 
ORA 107 

IAPPD /] /J.--"I SIZE lCODEI NUMBER 
:.:'j'Ji .fL."~,U I A SI? I PDI?SE-O-II 

I REV 

SHEET -L- OF-L-

ENGINEERING SPECIFICATION 
TITLE OPTION POWER REQUIREMENTS 

Option & 'Steady 
Module State 
Number Current 

+5V 

KKS-E 
MS300 1.5A 
MS310 .57A 
MS330 l.2A 
MS320 .46A 

MMS-E G104} 
G227 l.02A 
H220_ 

MC8-E 
M837 • 985A 

KC8-E 
5409668 .55A 

• 

KL8-E 
M8650 .800A 

KE8-E 
M8340 .835A 
M8341 .750A 

I-J.\P8-F. 
M848 .280A 

DEC FORM NO 16-1022 
ORA 108 

Operating Steady 
Current State 

+5V -l5V 

. 
1.65A NA 

.6A NA 
1.2A NA 

.97A .97A 

2.2A .24A 

NA 

.55A .067A 

.800A .013A 

NA 
NA 

.280A 

CONTiNUATION SHEET 

Operating 
Current 
-l5V +15V Other 

... 

NA 
NA 
NA 
.16A .525A 

Only 4K of Mem in ar 
Ext Mem system will 

3.3A be at operating 
current. The re-
mainder will be at 
steady state. 

NA 

.24A 

.013A .065A 

NA 
NA 

.040A 28V AC CT @ 20 mao 

/SAE CODEt NUMBER 
SP PDP8E-0-Il 

I REV 

SHEET --L OF -2-



ENGINEERING SPECIFICATION 

TITLE OPTION POWER REQUIREMENTS 

Option & Steady 
Module State 
Number Current 

+sv 

MIS-E 
MS47 .71A 

PCS-E 
MS40 .745A 

LES-XX 
MS41 .3S0A 

XYS-E 
MS42 .42A 

KAS-E 
MS350 1.4A 

KDS-E 
MS360 1.2A 

TDS-E~ 

MS6S .920A 

DKS-EA 
MSS2 .33SA 

DEC FORM NO 16-1022 
DRA 108 

Operating Steady 
Current State 

+sv -ISV 

.71A .27A 

.S40A 

.350A NA 

.42A .020A 

1.4A NA 

1.2A NA 

1.2SA .076A 

.33SA NA 

IlmDID CONTINUATION SHEET 

Operating 
Current 

-ISV +ISV Other 

.27A 

.04SA 

NA 

.02SA .OIOA 

NA 

NA 

NA 

I REV 
ISAE CODEI NUMBER 

SP PDPSE-O-II 

SHEET _3_ OF _5_ 

ENGINEERING SPECIFICATION 

TITLE OPTION POWER REQUIREMENTS 

Option & Steady 
Module State 
Number Current 

+sv 

1--' '1 

DKS-ED ~:-.--.-.--=--
MS12 .60A 

DKS-ED 
MS60 .S4A 

DKS-EP 
MS60 • S10}\ 
MSIS .6ISA 

DRS-E .. 
MS63 .S30A 

VCS-E 
MS69 .310A 

VCS-E f--"----.•.. - ... -
MSSS .S20A 

ADS-EA 1-.. _-_ ............... _ .. -
AS41 .17SA 
A231 .790A 

DEC FORM NO 16-1022 
DRA 108 

Operating Steady 
Current State 
+sv -ISV 

.SIOA .OI3A 

.615A .OS2A 

2.2SA NA 

.310A NA 

.S20A .09A 

.205A NA 

.800A. NA. 

... CONTINUATION SHEET 

Operating 
Current 
-lSV +lSV Other 

.OI3A 

.052A 

NA 

NA 

.093A 

NA 
NA 

I SAE CODEI NUMBER I REV 
SP PDP8E-O-l1 



ENGINEERING SPECIFICATION 

TITLE 

Option & Steady 
Module state 
Number Current 

+SV 

AHS-EA 
A232 .031A 

DPS-EA 
MS39j l.SA 
MS66 

KGS-E 
MSS4 • BOOA 

DEC FORM NO 16-1022 
ORA 108 

Operating Steady 
Current State 

+SV -l5V 

.033A NA 

.105A 

.93lA NA 

- CONTINUATION SHEET 

Operating 
Current. 
-l5V -fl5V bther 

NA 

.050A 

NA 

r REV 
ISAE CODEI NUMBER 

SP PDPBE-O-ll 

SHEET 2-- OF __ 5_ 



MASTER DRAWING LIST 
UNIT VARIATIONS 

MAINTENANCE ..:x: t:rI 0 t:l ..., 
MANUALS !:iI !:iI PLl PLl IJJ 

I I I I I 
en en en en ex> 
0 0 0 0 0 

NO. TITLE ~ ~ ~ ~ ~ 

KC8-E CONSOLE X X X X X 

USED ON OPTIONS 

PDP8/E 

j 

ci ! ' t DRN. DATE 12 mOmDOmOEQU I PM ENT 0.. I· K. GULICK V3/70 0.. ~. CHK'D. DATE .J..t:./ •• "~~!:~M<:S~A~~IS~~ ~ .. - K. GULICK 3/70 
. , I./) 

0"') DATE 12/ O'eo ENG. TITLE 
en Z: I I PROVIDENT 7/70 z ,:v uJ 

PROJ. ENG. D~>731 0 ~IVl CD 
<n ~ 

VOGELSANG o -
(PDP8/E) ~ ~ PROD. DATE 62 CONSOLE 

~ -
L. SAYLOR 8/7 'I 

0:: LA.! L() -
~ r- f'-- FIRST USED ON 
C ...... N PDP8/E-0 SIZE CODE NUMBER REV. 

CO A·M~-- . -. 
A ML A :> \!) SCALE # KC8-E 

LA.! cr « 
DI5T. J I I I I >or 0:: SHEET 1 OF 2 0 

PRINT SET 

r.Ll 
I 

en 
DWG. NO. REV. u NO.OF TITLE OPTION 

~ LET. SHEETS NO. 

X E-IA-5409057-0-0 F 1 FRONT PANEL CONTROL BOARD 
""" 

X E-CS-5409057-0-1 E 1 CIRCUIT SCHEMATIC .. 

----~~ 

X D-Up. - KCS·'::E.:¢-·-·---- F 1 CONSOLE ASSY 
X A-PL-KC8-E-.0 F 1 CONSOLE ASSY 

~" 

TITLE SIZE CODE NUMBER REV. 
CONSOLE A SHEET 2 OF 2 A ML KC8-E 

DRA 132 .-
DEC 16-(325}-1048-1-N471 
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(dl i Igl i It lalll ~~~~f~:;!~?~ DRAWI·NG DIRECTORY -THIS DRAWING NlD SPECIFICATIONS, HUEHI, ARE THE PROPE::!TY OF DIGITAL EQUIPMENT CORPORATION AND SHAlL 
lOT 8E REPRODUCED OR COPIED OR USED IN WHOLE ~IN PART AS THE BASIS FOR THE MANUFACTURE OR SALE OF 
ITEMS WITHOUT WRITTEN PERMISSION. COPYRIGHT C , DIGITAl EQUIPMENT CORPORATION" 

CUSTOMER PRINT SeT INDEX THIS IS PRINT SET I II SEGUINCE SEQUENCE I I ..... ,r ,r 
MM;!f PRINT SET 

, . "r.- ...... R 

MMS-1 PRINT SET PRINT SET 

BLOCK DIAGRAM E-BD-MMS-E-1 BLOCK DIAGRAM E-BD-MMS-EJ-5 UNIT VARIATIONS 
r-l N 

4K XY DRIVER E-CS-G227-¢-1 SK XY DRIVER E-CS-G233-¢-1 I I 

STACK BOARD E-CS-G619-¢-1 SK SENSE INHIBIT E-CS-Gl11-¢-1 VAR TITLE ~ i SENSE INHIBIT (4K) . E-CS-G1¢4-¢-1 SK STACK SCHEMATIC E-CS-H212~¢-1 
MEMORY ASSY (4K) D-UA-MMS-E-¢ MEMORY (SK) D-UA-MMS-EJ-¢ 
MEMORY ASSY (PL) A-PL-MMS-E-¢ ACCESSORY LIST A-AL-MMS-E-3 MMS-E 4K 12 BIT MEMORY Ix 
STACK 4K 12 BIT D-UA-H220-¢-¢ 12 BIT STACK BOARD D-CS-G646-0-1 MMS-EJ SK 12 BIT MEMORY IX 
ACCESSORY LIST A-AL...;.MMS-E-3 MMS-EJ & MMS-EH ACCEPTANCE -.. .' 

MMS-E ACCEPTANCE PROCEDURE A-SP-7665139-0-0 PFOCEDURE (F.S.) A-SP-MMS-EJ-1 

MFG SET 

MANUFACTURING PROC. A-SP-MMS-E-2 
MMS-EJ & MMS-EH MANUFACTURING 
PROCEDURE (ON LINE) A-SP-MMS-EJ-2 
MMS-EJ & MMS-EH TEST 
PROCEDURE (OFF LINE) A-SP-MMS-EJ-3 
PURCHASE SPEC. A-PS-3010654-0-0 .. PURCHASE SPEC. A-PS-SOO9S34-0-0 
ENGINEERING SPEC. A-SP-MM8-EJ- 4 

-

> ! USED ON OPTIONIMODEL 
DRN. DATE 

'" ~!CQ u F.CARBERRY :2 -17-7l! nTLE 
a: CHK1). DATE MEMORY , . J. KALAGHER 6-6-7'2 

~ i r-l w 
DRAWING DIRECTORY 

I :If) PROJENG. DATE 
0 1-)1 I 

iii c:j ~'fLI W W. COAT ES 6-21-72 
> % rom a:> 

CJ ~I~ ~ PROD. DATE SIZE CODE NUMBER REV 

'" 2 C a: W.COATES 6-21-72 B DO MMS-E 

'" FIELDSERV. DATE 

~ 
" I G I I I I I I ... g ~~ W.COAi E5 i6-21-12 OIST 4( 

"EET 1 OF 3 
0 :::1'( 

ORB 106 



, 

1 
\ 

MM6-EJMEMQRY 

o..UA-MMS:""EfJ' -0 
{ ", - -. .. 

MMS-E MEMORY 

0.. UA-MM8.E-¢ 

A.PL-MMS.E.9! 

: 
2 4 5 '0 

H212 STACK SCHEMA~C 
"" 

G227 4K -XY DRIVER SENSE INHIBIT G104 H851 .E:DGE CONNECTOR 

8K X12 BIT (4K) 
B.UA.H851.0.0 

E.CS.H212·iD·1 E-CS-G227-0~1 E-CS-G104-0-1 
A.PL-H851.0.0 

H220 STACK SCHEMATIC G233 8K XY DRIVER SENSE INHIBIT G111 :J; 
~" 

4K X 12 BIT (8K) 
!':! 
~.~ 

o..UA.H229!·IA-PI E-CS-G231-0-1 E-CS-Gll1-0-1 \'~. - . 

-

&- STACK BOARD G646 , 
D-C~G646-0-0 

STACK BOARD G619 

E-CS-G619-0-1 

"-

TITLE SIZE CODE NUMBER REV 
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X E-CS-MS65.0-YA-l -it 2 ASYNC. DATA CONTROy 

X D-IA-700S360-0-0 1 CABLE ASSY 
X D-.r_A-~C0 lY- 2 5-i1 l' CABLE ASSY • / 

X A-SP-KLS-E-l 16 ENGINEERING SPECIFICATIONS 

X A-PL-Kr.;~::.E-.0 1 ASYNC. DATA CONTROL 
, , . .. _ ... _--

---~---". -, \ ' 
f 
; - ------, --_ .. -

A-SP-Iq.,~2 10 TEST PROCEDURE -A-SP-KL8-E-3 A 5 ACCEPTANCE 

- LIBKIT-8E~KL8-E-02 REF 1 KIT LIST 

X A-AL-KLS-E-4 1 ACCESSORY LIST 

) 

.,.. , 
TITLE SI~E CODE NUMBER REV. 

ASYNC. DATA CONTROL A ML - KLS-E F - SHEET 2 OF 2 
DRA 132 

DEC 16-(32S)-I048-1-N471 
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oS Z f"'n"T II 12 
IF"O' 5 ... 0WN THUS t-f"":J: ST .. re • q STATE 
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,F'1 SHOW", TWU5 ~ TNIS LEAD 15 HIGH 
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... 'WAVEFORM AT TEST POINT "'6 FOR 
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NOTES: 
I. ~-~~ 'SPLIT ~UGS 
~~ 'MACIHNE INSeR"I"eO .JUMPeR 
B>- : 40 PIN HEADeR CONNIOCTION 

DATA" Ql!L =OMNleus CONNeCTION 

Z.PIN F IS t;1A TRANSMITTEO ~TA: 
F6V' Off MORE = SPACE = 
l:..sv Of( L.ESS. ~AItK = I 

PIN V IS EIA RE'Cltue:ST TO SI!'ND, + GoV OR MORoE s 
ON (PER MAN eNT~ Y), 
PIN 00 15 EIA DATA TERMINAL READY, +6V O~ MORt!: 
= ON (PERMANS"NTLy). 
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LO .. ,C lSYMBOL.OGoY. 
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DIGITAL EQUIPMENT CORPORATION 
MAYNARD. MAS~CHUSETTS 

. ENGINEERING SPECIFICATION DATE 3/1. 5/71 

TITLE 

REV 

.,' 

KLB/E Asynchronous Data Control (M86s0) 

• • REVISIONS 

DESCRIPTION ~HONO ORIG DATE APPD BY DATE 

Abstract 

The KLB/E is a single line asynchronous data control 
for the POPS-E. A variety of speeds at'e offered and split lugs 
are provided such that any desired device codes may be . .wired in. 
Factory wiring provides the standard console teleprinter device 
codes 03 and 04. Both 20 milliampere and EIA/CCITT levels are 
offered at 110 baud. In the higher speed ranges, onlYEIA/OCITT 
interface is offered. The EIA/CCITT interface applies to data 
leads only; no modem control is provided.". ):his: specification 
includes a complete discussion of the current driver capabilities., 
the selection of device codes" the selection of speeds, and the 
configurations available under each option designation. 

-- ~ ... 
ENG lAPp2!/,~./ --)/ I SIZE ICODEI 

John E. McNamara ~ ...... ~ ......... .L A I SP I 
~n~Ec~F;O~RM~N~O~.~~=-~--·~~~ 

NUMBER 
KLS-E-l 

.JREV 
, ,-

DRA 107 

1 - /.7 

ENGINEERING SPECIFICATION CONTINUATION SHEET 

TITLE 

" 

KLS/E Asynchronous D&ta Control 

I. General Description 

The KLS/E provides complete facilities for interfacing 
an asynchronous device such as a teleprinter.or display to the 
POPS/E. Split lugs are provided such that a KLB/~may be 
assigned any two device codes desired. In this manner a 
quantity of KLB/E units may be used on a single POPS/E to 
provide a multiple teleprinter capability. The instruction set 
is similar to that used on previous Family-of-S. console 
teleprinter controls and asynchronous data controls. 
Several different clock speed and interface options are 
offered. 

II. Physical 

III. 

The KLB/E is a single quad board which plugs directly 
into the Omnibusc The same etched board (MS6s0) is used for 
all KLB/E options listed below, with a crystal change or 
cable change determining the opt.ion designation applicable. 

Op1tions 

The KLB/E is available in the following options: 

Designation Receive· Transmit Interface Type (Board Type 
Speed Speed 

KLB/E 110 Baud 110 Baud 20 milliampere M86s0 
KLS/EA 110 Baud 110 Baud EIA Da ta Leads MS6s0 
KLB/EB 150 Baud 150 Baud EIA Data Leads MS6s0 YA 
KLB/EC 300 Baud 300 Baud EIA Data Leads M86s0 YA 
KLB/ED 600 Baud 600 Baud EIA Data Leads MS6s0 YA 
KLB/EE 1200 Baud 1200 Baud EIA Data Leads MS6s0 YA 
KLB/EF 150 Baud 1200 Baud EIA Data Leads M86s0 YA 
KLB/EG 1.50 Baud 2400 Baud EIA Data Leads MS6s0 YA 

The M86s0 and M86s0 YA boards use an identical etched 
board, but differ in their parts lists. The M86s0 uses,a OEC 
Part # 1S-098S0-01 14.41S MHz crystal, while the M86s0 YA uses 
a DEC Part # 1S-09SS0-02 19.661 MHz crystal. The 14.41S MHz 
crystal is used to obtain the 110 baud frequency, while the .. 
19.661 MHz crystal is used to obtain the 150, 30Q, 600, 1200, 
and 2400 baud frequencies. This means that if cne desires to 
change speeds in the field, a crystal change is involved to 
change to or from the 110 baud sp~ed, plus Ie-labelling the 
board handle. To change .!.mongst the speeds that are multiples 
of 150 baud, only jumper changes are inVOlved. ~ 

NUMBER 
KLS .. E-1 

DEC FORM NO , ... tDn 
DRA 1",. SHEET .....L. OF M.fL 
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ENGINEERING SPECIFICATION - CONTINUATION SHEET 

TITLE KLS/g Asynchronpus DfI+=l Control 

IV~ 

Both the M8650 and M8650 YA board contain tho 
~ppropriate circuitry for both 20 milliamvere and KlA 
operation. A noise ·suppre~ network in the 20 milliampere 
cir.cuitry protects against high frequency noise, but in .0 
doing limits the operating speed of the 20 mi.lliam~re 
interface to 110 baud. The 20 milliampere circui.tfY is 
automatically connected when the 7008360 interfac¥ cable 
assembly supplied wi th the KL8/E option is conn.cted to the 
board. This cable terminates in a Mate-N-Lock connectQr 
compatible wi th PDP8/E teleprinters, PDl'-llteleprinters, 
and Mate-N-Lock equipped PDP-l5 teleprinters. In like manner, 
the EIA interface ci:cuitry is automatically connected when 
the BC01V cable assembly (or BC05C) supplied with the. KL8/BA, 
EB,EC,ED,BE,EF, and EG options is connected. (See Section X) 

The EIA interface circlli try meets all prese.nt 
requirements of EIA Specification RS232-C and OCITT Recommendation 
V24, but interfaces the DATA LEADS ONLY. No modem control 
is supplied - Data Terminal Ready and Request To Send are held 
asserted. Use of these options on modems arrange4 for aute.atic 
origination or automatic answering of dial telephone calls is 
not recommended. The EIA interfaces provided are intended toi 
use with prjvate(non-switched) wire modems operated on a iull 
duplex basis CT. with a Null Modem (N308 or ~312) and a terminal 
with an EIA interrace. 

Specifications - Environmc~t 

Temperature.: ¢ degrees to 55 degrees C 
Humidity: 10% to 90% non-condensing 

(Opera ting) 
(Operating) 

During storage, tempera ture extremes ot -15 de~rees C ar,d +65 
degrees C can be tolerated. 

V. S~ecifications ~ Communications VaT-iables 

A. Type or Transmi~sion: 
Type of Reception: 

Asynchronous 
Asynchronous 

B. Number of Start .Elements Per Character: One 

C. NUmber of Data Elements Per Character: Eight 

D. Number of Stop Elements, Per Character: One or Two (Jumper 
selectable on board. Unless otherwise specitied, the 
KLe/E and KLS/BA options will be supplied jumpered 
for two stop elements and all other options will be 
supplied jumpered for one stop element.) 

DEC FORM NO 'S-'DZ2 SHEET A- OF l' 
nDA 1n .. 

ENGINEERING, SPECIFICATION - CONTINUATION SHEET 

TITLE . KJ..,8/S Asynch'ron!=>us Data Control 

" ": 

i' f' 

E. I~ece~r Salllple Rate: 16 tim~s the haud rate 

F. CapClbiU.tie~; of the 20 milliampere driver: 

For current calculation purpos~s, the driver circuit 
may be envi:iioned as one lead returned through 750 ohms to 
-15 volts and· the other lead clS going to a poiiit connected 
to -15 thl';lough 1. K and to +5 through a 65~-\4J) PiIo'P transistor, 
the state of wldch is controlled by the 1<L8/ll transmitter 
circuitry. If; one assumes a maximum voltage dt"op acrO!iS the 
tl'ans.iso::or·when :ia turated as 1 volt and a minimum potential 
difference between -15 and +5 of 19.75 volts, the output 
circu:i t may b~ envisioned as an 18.75 volt source, in sp.ries· 
wit:"! a 750 ohm resistor, or at worst a '788 ohm resistor. 
This arrangel;l,~nt would crlelivet·'24 mill iamperes in the short 

.. eircui t case and would tolerate 150 addi tional ohllls for-
. resistance of the teleprinter magnet circuit and the wiring 

to the teieprinter magnet. The following wire resistances 
may be of as~lstance: (Annealed copper wire, 20 degre~s C) 

26 AWG : 
24 AWG : 
22 AWG : 
19 AWG : 

40.81 ohms/1000 feet 
25.67 ohms/1000 feet 
16.14 ohms/1000 feet 
8.05 ob.s/1000 teet 

In calculating permissable .loop length, re ... ber that 
the above figures are for one conductor oaly. You must ... sure 
the distance from the IIL8/S"to the teleprinter AND BACK \0 
obtain a footage distance for use in the above calcul.l.tion. 
In addition, certain environmental influences such as radio 
interferenc4lt, transformer., pnssibil,ity ot physical a.age, .'Q. may cau.e the maxim~ operatlng distance to be 1 ••• than 
t.hat indicated by simple r~sistive calculations. ixtre •• 
caution should be used in any installation over 1S00 teet. 

G. ~pabilities of ~hc 20 milliampere recuiver: 

For current calcu.la tion purpuses, the rece,i\ .. r 
circuit may be vnvisioned as one lead returned through 560 
oluns to -15 volts and the other lead returned to both 
+ 5 ·through 750 ohms and to a -.7 'Vol t diode drop through 
82 ohms. The resultant current will be 21 milli .. ~re,. tor 
a zero ohm resistance loop to the keyboard cont.cta an" 
18 milliaMperes in the c .. se of a 150 ohm loop such .. a that 
mentioned in Section V-F above. Inte~.diate valUe. caA 
QC determined from straight line interpolation betw.en the.e 
points '. It 15 not recommended tha t contact currents le.. than 
18 l4illiamfJere~ be ~~5P". 

The 20 m:i,lli.ampere CU1'rent receiving circuitry c:aetaJ.u , 

I SlJIlCODl1 NUII.IR 
,I jl SP I KLO-B-l 

DEC FO .... NO , ... ,on 
_ •. Q~4, tQ.l .. 



ENGINEERING SPECIFICATION CONTINUATION SHEET 

TITLE . KLS/E Asynchronous Data Control 

an integrator circuit that may be modelled as a capacitor 
in series with 402 ohms. The standard value for this 
capacitor is .47 mfd. This arrangement assists in providing 
noise reduction hy integrating high'frequency noise such 
that its amplitude is insufficient to operate the Schmidt 
Trigger circuit that follows the integrator. Unfortunately, 
the integration zeduces the ra te-of-rise "of signals, 
introducing an additional 2. distortion to the 'received 
signal at 110 baud. The high sampling rate of the receiver 
(16 times the baud rate) makes this additional distortion 
inconsequential except in the case of very extreme distortion 
already being present in the received signals. At speeds 
greater than 110 baud, EIA interface circuitry is used, 
bypassing both the 20 milliampere integrator circuit and 
the 20 milliampere Schmidt Trigger ~ircuit. 

Should it be desired to operate in current loop 
mode at speeds greater than 110 baud, the .47 mfd capacitor 
should be reduced in size by the same proportion as the 
speed is increased; i.e. if you double the speed, halve the 
value of the capacitor. This product is not specified to 
operate in current loop mode at speeds grea~er than 110 
baud and the suggestions given above should not be construed 
as a cammitmer.i on the part of Digital Equipment Corporation 
to make this product operate in current loop mode at any speed 
other than 110 baud. 

H. Capabilities of the Reader Run Control: 

For current calculation purposes, this circuitry may 
be modelled as one lead being connected to -15 through !80 ohms 
and the other lead eonnected to +5 through a 65340 PNP trans­
istor and a 150 ohm resistor. Due to the presence of diode 
clamps, transistor voltage drop, etc., this second lead 
may be envisioned as being connected to a + 7/10ths volt 
~e or floating, depending upon the state of the 65340 
transistor. The circuit formed by the above elements may 
be considered as a 14 volt source in series with 180 ohms. 

, (' 

The reader run leads operate a Wheelock #30002 
reed relay mounted on a DEC 4915 teleprinte.r reader control 
card mounted within the call control area of the Teletype.* 
This relay has a'coil resistance of 920 ohms. and ;is specified 
to opera te by the time the vol tage p.cross its coL.. reaches 
9.6 volts. There is a + 10% tolerance on coil resistance, 
so a worst case current of 12 milliamperes is required to 
acbieve 9.6 volts across 828 ohms.Tlfe 12 milliamperes would 
cause a 2.3 volt drop across the 180 ohm resistor if that 
resistor were at the 189 ohm extreme of its + 5% specification. 
This means that no more than 14.0 - 11.9 = 271 vol:ts can 

*. "Teletype" is a registered trademark of Teletype Corporation, Skokie, Ill. USA 
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TITLE KLB/E Asynchronous Data Control 

b~ ~ropped by the passage of 12 milliamperes through the 
w~r~ng to the reader run. That sets a resistance limit of 
179 ohms for the reader run control wiring from the KLB/E 
to the Teletype. (and back). (See Section X) 

I. EIA Signals Provided 

DEC FORM NO '6-1022 
ftDA11'1R 

Circuitry on the M8650 and M8650 YA modules conditions the 
transmitted data and received data to the specifications 
of ' Electronic Industries Association (EIA) Specification 
RS 232 C and Committe Consultatif International Telephonique 
et Telegraphique (CCITT) Recommendation V24. 

The signals and their assigned pins on the 40 pin header 
found on the M8650 are as follows: 

Protective Ground UU 
Send Data F 
Receive Data J 

Request To Send V 
Signal Ground vv 
Data Terminal Ready DO 

(Held Asserted) 

(Held Asserted) 

Assertion of the Request To Send lead is required with such 
modems as the Bell System l03F to maintain them in Full 
Duplex transmission mode on a private (non-switched) line. 

Assertion of the Data Terminal Ready lead is required with 
such modems as the Bell System 103A to maintain an 
established dial-up connection. 

Note that.!> since the Request To Send lead is held true, the 
M8650 and M8650 YA are suitable ONLY FOR FULL DUPLEX 
OPERATION (An additional reason is that there is no 
interlocking logic in the M8650 and M8650 YA to make the 
transmitter and receiver dep~ndent upon each other in the 
fashion that Half Duplex would require). 

Note further that, since Data ~erminal Ready is held true, 
the M8650 and M8650 YA are. suitable for dial telephone 
connection use (such as with the Bell System 103A) ONLY 
UNDER MANUAL CONTROL. In other words, these modules should 
not be used in dial telephone connections arranged for 
the. automatic origination of calls or arranged for the 
automatic answering of calls. The reason for this is,that 
Data Terminal Ready must be negated :for a dial-up co~nection 
to be dropped when the call is over and the M8650 and M8650 YA 
are ~nca,able of doing this. In addition, they do not monitor 
the leads necessary to tell 'them when to take such action. 
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In summary, the KLS/E, EA, EB,,··EC, ED, EE, EF, and 
EG do not have modem control. Thus, their use with modems is 
ltmited tn full duplex private line and manual use on the 
dial-up telephone network. 

.7. Capabili ties of the EIA interface 

Total cable length from the KLS/BA(BB. Be,ete) to 
the associated modem or terminal must not exceed 50 feet 
under any circumstances. 

K. Use With EI~ Interface Terminals 

Th~ BCOlV and BC05C cable ass~mblies end in male 
25 pin connectors in accordance with the EIA specification 
requirements for data terminal eqUipment. Likewise, most 
terminals that have EIA interfaces also employ male 25 pin 
connectors, as they too are data terminal equipment in the 
language of the EIA specification. 

The EIA specification, in specif¥ing male connectors 
for data terminal equipment, envisions that each piece of 
data terminal equipmen~ will be connected to a piece of 
data communications equipment. The typical connection which 
the specification envisions is data terminal equipment - modem­
communications facility - modem - data terminal equil_ent. 
Thus, to stay wi thin the specification when conr.ecting a 
piece of data terminal equipment to anothe~ piece of da~a . 
terminal equipment, one must introduce the modem-commun1cat10ns 
facility-modem link. In cases where the two te~minals ~re 
more than 50 feet apart this would be done with real modems 
and a real communications facility. Where dititancea less than 
fifty feet are involved, Digital Equipment Co~~oration has 
devices called Null Modems which contain a female 25 pin 
connector,a length of cable that transposes the transmitted 
an received data leads such as a communi~ations facllity 
would and a second female connector at the opposite en~. 
Use of the Null Modem (H3l2 or H30S) permits the same cables 
and other hardware to be used for both local and remote 
terminal applications. 

Should a null modem not be available in a VT06 
installation, the male/male cord supplied with the VT06 
could be removed and the BCOlV plugged directly into the 
female receptaole on th~ VT06 provided tha' .. the following 
lead swaps are made in the BCOlV by swapping pins in the 
forty pin connector: Swap F & J; Mov~ V to BB. 

The above pin changes are not ':recommended as a 
general thing, as they result in non-standard cables. 
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VI. Programming 

The KLe/E uses an augmented version of the instruction 
set used on Family-of-8 console teleprinters and teleprinter 
controls such as the PTOS. 

6XXO 

6XXl 

6XX2 

6XX4 

6XX5 

The instruction set is as foll~ws: 

Clear Keyboard Flag (KCF) 

Clears the keyboard flag without setting the reader run 
flip-flop. The AC is not cleared by this instruction. 

Skip on Keyboard Flag (KSF) 

Increments the contents of the Program Counter if the 
keyboard flag js set,so that the next sequential 
instruction is skipped. 

Clear Keyboard Flag (KCC) 

Clears the keyboard flag and AC and sets the reader run 
flip-flop. This action allows the hardware to begin 
assembling the next input character in the TTl register. 
If the reader is activated and there is tape in the 
reader, a serial character is read from the tape and 
is assembled in the TTl register. The keyboard can 
also load characters into the TTl register provided 

,that the reader is deactivated. In either case, the 
keyboard flag is eet when the character is assembled 
in the TTl register. 

Read Keyboard Buffer Static (KRS) 

ORs the contents of the.TTI register with AC4 through ~l, 
and leaves the r~sult in AC4-ll. This is term.d a stat1e 
command because neither the AC nor the keyboard flag is 
cleared. 

Set/Clear Interrupt Enable (KIB) 

Sets or clears the interrupt enable fli}>-fllDp as 
determined by ACll. If ACll is ass.rted, an interrupt 
request will be generated when th~ KLS/J:i. key~oard or 
teleprinter flag ls set. If ACl1 1S neg~ted lnterrupt 
requests cannot be generated. 
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6XX() Read Keyboard Buffer Dynamic (KRB) 

Performs the combined operations of th~ KCC and KRS 
instructions. Clears the AC and keyboard flag a·nd transfers 
the contents of the TTl register to AC4 through AC11. 
This instruction also sets the reader run flip-flop 
to begin assembly of another character in the TTl 
register. When this operation is complete, the keyboard 
flag is set to indicate that another character is 
available. 

, 
The computer clears all flags which are on the clear 

flags bus (including both the keyboarc: flag and the reader run 
enable) when the console CLEAR pushb.tton is depressed or when 
a Clear All Flags instruction is given. This means that till'.::: 
user program must set the reader enable by means of a KeC or 
KRB instruction before the first input data li:anrbe, receivedl,<l:I·om 
the reader. After the first character is assembled, the KRB 
instructions used to read that character and the s~cceeding 
charactexs will opera te the reader appropriately. 

6YYO 

6YY1 

6YY2 

6YY4 

6,YYS 

Set Teleprinter Flag (TFL) 

Sets the teleprinter flag to ready the logic for another 
character. 

Skip on Teleprinter Flag (TSF) 

I~ the teleprinter flag is set, increments the contents 
of the program counter by one so tha 1; the next sequential 
instruction will be skipped. 

Clear Teleprinter Flag (TCF) 

Clears the teleprinter flag. This instruction can be 
microprogrammed with TPC. 

Load Teleprinter and Print (TPC) 

Transfers AC bits 4-11 to the TTO register and starts 
shifting the character out to the printer/punch units. 
This instruction does not clear the teleprinter flag. 
This instruction can be microprogrammed with TCF to 
produce TLS. 

Skip on Printer or Keyboard Flag (TSK) 

Skips the next instr~ction if the keyboard flag or 
printer flag is set and the interrupt enable flip-

NUMBER 
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6Y.Y6 

flop is set. 

Load Teleprinter Sequence (TLS) 

This instruction combines TCF and TEe. The teleprinter 
flag is cleared and the contents of AC bits 4~11 are 
transferred to the TTO register where the hardware sh~fts 
the character out to the printer/punch unit. Then the 
shifting operation has finished outputting the character 
and is ready for another character, the teleprinter flag 
is set. The whole operation, from the time at which the 
TLS has cleared the flag and the TTO starts character 
transfer, until the time the hardware finishes with the 
character and again sets the flag, requires 100 millise~onds 
at 110 baud. 

Since a Clear All Flags instruction or operation. 
of the CLEAR button on the console will cause the teleprinter 
output flag to be cleared, it is necessary that each program 
set the flag by means of a TFL instruction before 
commencing a teleprinter output sequence for the first time. 

In all of the above instructions the de·vice code 
has been represented as XX for keyboard instructions and YY 
for teleprinter instructions. In the case of the console 
teleprinter, these would be device codes 03 and 04 respectively. 
For further information on device codes, consult Secion VII of 
this specification. 
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ViI. Devic~ Code Sel~ctloh 

All input/output devices on a PDP8/E (or other Family-of-8 
machine) have d~"i~e codes. These device codes determine which 
uniq~e input/output device responds to a given in&truction. In 
a typical I/O instruction, such as 6031, the "6" indicates that 
this is an I/O instruction; the"03"indicates that the dvvice 
having ~v~c.e code 03 is the device that is to respond to the 
instruction; ar.d the "1" determines exactly what type of input/ 
JU't:-"lt operation is to take place at device 03. 

It is \;i t .. lly necessary that no two input/outp\\t devices 
on the same PDP8/E system have the s~me device code. If, for 
example, two devices use code 03, the instruction 6031 would 
cause a skip on teleprinter receiver flag if either flag was 
set. Instruction 6036 would pro1:>ably OR together the con'tents 
of both receiv~r input registers, even if one contained only 
a partially assembled character - so long as one of them had 
the receivE,'r flag set. In. summary, a multiple teleprinter 
sy~tem (or any multi-input/output device system) must have 
unique device codes for each device so that the program can 
address each device individually. 

Since there are a limited number of possible device cod~s 
in a PDP8/E, no assignment of device codes for large multi­
t~leprinter systems can be made. It is suggested, however, 
that the following device codes be used first: 

03/04 Console teleprinter teceive/transrnit 
30/31 Second KLB/E teleprin~er receive/transmit 
32/33 
34/35 
36/37 

For PT08 compatibility 40/41,42/43,44/45,46/47 may be 
used, as long as no DP8-E Synchronous Modem Control is used. 

To obtain addi tional device codes, determine which 
device codes you do not have yet on your system. Then writ~ 
down the desired device code as two binary numbers, labelh.ng 
the most significant t:ii,:t'''MD3'', the next "MD4", the next"MD5", 
the next "MD6", the next "MD7", and the last "MD8". For example, 
for device code 03: 

Octal: 0 3 
Binary: 0 0 (f' 0 1 1 
Label: MD3 MD4 MD5 MD6 MD7 MD8 
Split Lug Group:B A F :::: 0 C 

The "Split Lug Groups" are explained on the nex:t paQe. 
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In the lower right hand corner ot' the M86s0/M8650YA 
board are split lugs which determine the device c~de to 
which the receiver will respond and the device code to Which 
the transmitter will respond. The split lugs are arranged in 
groups of four. Each group has an alphabetic desiflna tion (A-F), 
and each split lug within a group has ~ numeric designation (1-4). 
A typical layout is shown below: 

1 3 

A ~~. 
. 'I 

of Boa~d 

2 4 I 

The correct strapping for each poss iblc RECEIVER de'''lce 
code is given below: 

q>q> 
01 
02 
03 
04 
05 
06 
07 

10 
11 
12 
13 
14 
15 
16 
17 

20 
21 
22 
23 
24 
25 
26 
27 

Group A 
1-3 
1-3 
1-3 
1-3 
1-3 
1-3 
1-3 
1-3 

1-3 
1-3 
1-3 
1-3 
1-3 
1-3 
1-3 
1-3 

4-3 
4-3 
4-3 
4-3 
4-3 
4-3 
4-3 
4-3 

Group 
1-2 
1-2 
] -2 
1-2 
1-2. 
1-2 
1-2 
1-2 

1-2 
1-2 
1-2 
1-2 
1-2 
1-2 
1-2 

.1-2 

1-2 
1-2 
1-2 
1-2 
1-2 
1-2 
1-2 
1-2 

B Group 
1-2 
4-2 
1-2 
4-2 
1-2 
4-2 
1-2 
4-2 

1-2 
4-2 
1-2 
4-2 
1-2 
4-~ 

1-2 
4-2 

1-2 
4-2 
1-2 
4-2 
1-2 
4-2 
1-2 
4-2 

C Group 
1 .. 2' 
1-2 
4-2 
4-2 
1-2 
1-::! 
4-2 
4··2 

1-2 
1-2 
4-2 
4-2 
1-2 
1-2 
4-2 
4-2 

1-2 
1-2 
4-2 
4-2 
1-2 
1-2 
4-2 
4-2 

o Group 
2-4 
2-4 
2-4 
2-4 
3-4 
3-4 
3-4 
3-4 

2-4 
2-4 
2-4 
2-4 
3-4 
3-4 
3-4 
3-4 

2-4 
2-4 
2-4 
2-4 
3-4 
3-4 
3-4 
3-4 

E Gr.oup F 
2-1 
2-1 
2-1 
2-1 
2-1 
2-1 
2-1 
2-1 

3-1 
3-1 
3-1 
3-1 
3-1 
3-1 
3-1 
3-1 

2-1 
2-1 
2-1 
2-1 
2-1 
2-1 
2-1 
2-1 

IMPORTANT NOTIC~: Device codes U3 for receiver and 04 for 
transmitter are factory wired by means of machine inserted 
jumpers located in the split lug groups A,B,C,D,E,&F. 
CUT THES~ JUMPERS BeFORE ADDING THE JUMPERS 1..ISTf:£D ABOVE. 
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Continuation of receiver device code strapping table: 
GrouE A GrouE B GrouE C GrouE D .Grou~ GrouE F 

30 4-3 1-2 1-2 1-2 2-4 3-1 
31 4-3 1-2 4-2 1-2 2-4 3-1 
32 4-3 1-2 1-2 4-2 2-4 3-1 
33 4-3 1-2 4-2 4-2 2-4 3-1 
34 4-3 1-2 1-2 1-2 3-4 3-1 
35 4-3 1-2 4-2 1-2 3-4 3-1 
36 4-3 1-2 1-2 4,,·2 3-4 3-1 
37 4-3 1-2 4-2 4-2 3-4 3-1 

40 1-3 4-2 1-2 1-2 2-4 2-1 
41 1-3 4-2 4-2 1-2 2-4 2-1 
42 1-3 4-2 1-2 4-2 2-4 2-1 
43 1-3 4-2 4-2 4-2 2-4 2-1 
44 J.-3 4-2 1-2 1-2 3-4 2-1 
45 1-3 4-2 4-2 1-2 3-4 2-1 
46 1-3 4-2 1-2 4-2 3-4 2-1 
47 1-3 4-2 4-2 4-2 3-4 2-1 

50 1-3 4-2 1-2 1-2 2-4 3-1 
51 1-3 4-2 4-2 1-2 2-4 3-1 
52 1-3 4-2 1,-2 4-2 2-4. 3-1 
53 1-3 4-2 4-2 4-2 2-4 3-1 
54 1-3 4-2 1-2 1-2 3-4 3-1 
55 1-3 4-2 4~·2 1-2 3-4 3-1 
56 1-3 4-2 1-2 4-2 3-4 3-1 
57 1-3 4-2 4-2 4-2 3-4 3-1 

(,0 4-3 4-2 1-2 1-2 2-4 2-1 
61 4-3 4-2 4-2 1-2 2-4 2-1 
62 4-3 4-2 1-2 4-2 2-4 2-1 
63 4-3 4-2 4-2 4-2 2-4 2-1 
64 4-3 4-2 1-2 1-2 3-4 2-1 
65 4-3 4-2 4-2 1-2 3-4 2-1 
66 .4-3 4-2 1-2 4-2 3-4 2-1 
67 4-3 4-2 4-2 4-2 3-4 2-1 

70 4-3 4-2 1-2 1-2 2-4 3-1 
71 4-3 4-2 4-2 1-2 2-4 3-1 
72 4-3 4-2 1-2 4-2 2-4 3-1 
73 4-3 4-2 4-2 4-2 2 .. 4 3-1 
74 ·4-3 4-2 1-2 1-2 3 .. 4 3-1 
75 4-3 4-2 4-2 1-2 3-4 3-1 
76 4-3 4-2 1 ... 2 4-2 3",4 3-1 
77 4-3 4 ... 2 4-2 4-2 3 ... 4 :3-1 

IMPORTANT NOTICE: Device codes 03 afHl 04 for re7e·iv~f and tr~nsmi tter 
t · ely are factory wired by Means of mach~.'jI~ ~nserted Jumpers . 

respec ~v . . ... HESE JUMPERS BEFORE located in the split lug groups A,B,C,D,E,&F. CI r T 
ADDING THE JUMPERS .. l..ISTED ABOVE. 
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The correct strapping for each possible TRANSMITTER 
device 

00 
01 
02 
03 
04 
05 
06 
07 

10 
11 
12 
13 
14 
15 
16 
17 

20 
21 
22 
23 
24 
25 
26 
27 

30 
31 
32 
33 
34 
35 
36 
37 

40 
41 
42 
43 
44 
45 
46 
47 

DEC FORM NO 16-1022 
...... in. 

code is given below: 

GrouE A GrouE B 
1-2 1-3 
1-2 1-3 
1-2 1-3 
1-2 1-3 
1-2 1-3 
1-2 1-3 
1-2 1-3 
1-2 1-3 

1-2 1-3 
1-2 1-3 
1-2 1-3 
1-2 1-3 
1-2 1-3 
1-2 1-3 
1-2 1-3 
1-2 1-3 
1 
4-2 1-3 
4-2 1-3 
4-2 1-3 
4-2 1-3 
4-2 1-3 
4-2 1-3 
4-2 1-3 
4-2 1-3 

4-2 1-~ 

4-2 1;..3: 
4-2 1-3 
4-2 1-3 
4-2 1-3 
4-2 1-3 
4-2 1-3 
4-2 1-3 

1-2 4-3 
1-2 4-3 
1-2 4-3 
1 .. 2 4-3 
1 .. 2 4-3 
1·2 4-3 
1 .. 2 4-3 
1-2 4-3 

GrouE C ~R...Q GrouE E GrouE F 
1-3 1-3 . 2-1 2-4 
4-3 1-3 2-1 2-4 
1-3 4-3 2-1 2-4 
4-3 4-3 2-1 2-4 
1-3 1-3 3-1 2-4 
4-3 1-3 3-1 2-4 
1-3 4-3 3-1 2-4 
4-3 4-3 3-1 2-4 

1-3 1-3 2-1 3-4 
4-3 1-3 2-1 3-4 
1-3 4-3 2-1 3-4 
4-3 4-3 2-1 3-4 
1-3 1-3 3-1 3-4 
4-3 1-3 3-1 3-4 
1-3 4-3 3-1 3-4 
4-3 4-3 3-1 3-4 

1-3 1-3 2-1 2-4 
4-3 1-3 2-1 2-4 
1-3 4-3 2-1 2-4 
4-3 4-3 2-1 2-4 
1-3 1-3 3-1 2-4 
4-3 1-3 3-1 2-4 
1-3 4-3 3-1 2-4 
4-3 4-3 3-1 2-4 

1-3 1-3 2-1 3-4 
4-3 1-3 2-1 3-4 
1-3 4-3 2-1 3-4 
4-3 4-3 2-1 3-4 
1-3 1-3 3-1 3-4 
4-3 1-3 3-1 3-4 
1-3 4-3 3-1 3-4 
4-3 4-3 3-1 3-4 

1-3 1-3 2-1 2-4 
4-3 1-3 2-1 2-4 
1-3 4-3 2-1 2-4 
4-3 4-3 2-1 2-1 
1-3 1-3 3-1 2-4 
4-3 1-3 3-1 2-4 
1-3 4-3 3-1 2-4 
4-3 4-3 3-1 2-4 
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CPntinuation of transmitter device code strapping table: 

Group A Group B ~roup'C Group 0 Group E q,roup F 

50 
51 
52 
!i3 
54 
55 
56 
57 

()O 
()1 

62 
63 
64 
65 
66 
67 

70 
71 
72 
73 
74 
75 
76 
77 

1-2 
1-2 
1-2 
1-2 
1-2 
1,;,2 
1-2 
1-2 

4-2 
4-2 
4-2 
4-2 
4-2 
4-2 
4··2 
4-2 

4-2 
4-2 
4-2 
4-2 
4-2 
4-2 
4-2 
4-2 

4-3 
4-3 
4-3 
4-3 
~-3 

4-3 
4-3 
4-3 

4-3 
4-3 
4-3 
4-3' 
4-3 
4-3 
4-3 
4-3 

4-3 
4-3 
4-3 
4-3 
4-3 
4-3 
4-3 
4-3 

1-3 
4-3 
1-3 
4-3 
1-3 
4-3 
1-3 
4-3 

1-3 
4-3 
1-3 
4-3 
1-3 
4-3 
1-3 
4-3 

1-3 
4-3 
1-3 
4-3 
1-3 
4-3 
1-3 
4-3 

1-3 
1.-3 
4-3 
4-3 
1-3 
1-3 
4-3 
4-3 

1-3 
1-3 
4-3 
4-3 
1-3 
1-3 
4-3 
4-3 

1-3 
1-3 
4-3 
4-3 
1-3 
1-3 
4-3 
4-3 

2 ... 1 
2-1 
2-1 
2-1 
3-1 
3-1 
3-1 
3-1 

2-1 
2-1 
2-1 
2-1 
3-:\ 
3-1 
3-1 
3-1 

2-1 
2-1 
2-1 
2-1 
3-1 
3-1 
3-1 
3-1 

3-4 
3.;.4 
3-4 
3-4 
3-4 
3-4 
3-4 
3-4 

2-4 
2-4 
2-4 
2-4 
2-4 
2-4 
2-4 
2-4 

3-4 
3-4 
3-4 
3-4 
3-4 
3-4 
3-4 
3-4 

It will be noted that in many cases two straps are 
inserted in the same split lug. This is acceptable, but three 
in the same lug would not be, nor would a diagonal run such 
as from lug 1 to 4 or from lug 2 to 3. If such runs exi$t, 
the strapping has been done incorrectly. 

VIII. Speed Selection 

A group of split lugs labelled "G" determine the 
operating speed of each KLB/E, EA, EB etc. option. Another 
spli t lug group labelled "H" determines whether the tranflmi tter 
and receiver sections operate at the same speed. ,The COT.rect 
strappings of groupsG & Ii an~ listed below for eac}l option: 
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Option ry Greup G group H Notes 

KLB/E 7-8 1-2 MB650 board 
KLB/EA 7-8 1-2 M8650 board 
KL8/EB 7-8 1-2 M8650 YA beard 
KLB/EC 5-6 1-2 M8650 YA board 
KLB/ED 3-4 1-2 M8650 YA board 
KLB/EE 1-2 1-2 M8650 YA boa rd 
KLB/EF 7-8 2-3 M8650 YA board 
KLB/EG 7-8 H2 to G5 M8650 YA board 

IMPOUTANT I'i)TICE: There are no factory rilachille; inse;rted jumpers 
in Group G. There must be one and only one of the straps shown 
in the above tabl~ in place in section G for the board to work; 
~aid jumper was hand soldered between the split lugs at the 
time the board left Digital's production facility. Remove that 
jumper before adding any otber Gruup G Jumpers. Group H has a 
factory machine inserted juaper b,etween HI and H2. Cut this jumper 
befor':! adding any other Group H jumper. -

IX. Stop Code Selection 

Mechanical teleprinters, such ns those that operate at 
110 baud,require stop bits after each character: transmitted so 
that their mechanisms can coast to a predetermined starting 
nosition before handling the next ch~ra~ter. The same restriction 
~pplies to their receivers. To prevent the KlB/E from sending 
characters during this stopping inter.val, a stop bit counter i. 
inserted in the KL8/E transmitter ci~cuitry. This counter l~r.its 
the KL8/E to request another character from the program as soon 
as it has send the' last information bit of the preceding character 
but prohibits it fT.om sending that new character until an 
appropriate stop bit interval has been counted out following the 
transmission of the final information bit of the preceding 
character. This counter is controlled by a split lug gT.OUp 
labelled "J". 

Group J Stop CtlCle 

1 bit 

2 bits 

Devices Using This Stop Code 

electronic receiver devices operating 
at ISO baud and above. 

Mechanical receiver uevices operating 
at 110 baud. 

The KLB/E and KL8/EA oontain a machine inserted jumper 

NUMBER 
KLB-U-l f REV 

I 

DEC FORM NO 11-'022 
ORA 108 

SHEET .J!... 0' if!-



ENGINEERING SPECIFICATION CONTINUATION SHEET 

TITLE KL8/E Asynchronous Data Control 

that provides 2 stop bits (J2-J3), as 110 baud devices use 
2 stop bits. To the best of the author's knowledge, all devices 
opera ting at speeds abov€? 1'10 baud USE! electronic rec(~iver 
systems (even though all other parts of the device may be mechan­
ical), so the KL8/EB, BC, etc are provided with hand inserted 
jumpers from J1 to J2, thus providing only 1 stop bit. 

x. Special Notes 

In the upper right corner of schematic E-CS-M8650-0-1, 
one will find points labelled E, H, and M. These, as indicated 
in the notes on the cover sheet,are designations of pins on 
the forty pin header at which point ca.bles connect to the 
M8650 printed circuit board. Pin E is the input to the M8650 
TTL logic circuitry in the receiver section. Pin H is the 
output of a filter and Schmidt Trigger ci:rcui"t which convert 
20 milliampere signals from the teleprinter keyboard to TTL 
logic signals. Pin M is the output of an inverter and EIA/CCITT 
level converter that convert EIA/CCITT received signals to 
TTL logic signals. The cable thai.: is used for serving 20 
milliampere devices (7008360) consists of a Mate-N-Lock 
connector a.t one end and a 40 pin housing at the other. The 
40 pin housing contains a jumper from pin E to pin H, so that 
when that cable is plugged into the 40 pin header, a connection 
will be established from the 20 milliampere receiving circuitry 
to the receiving circuitry of the M8650. The cables that can 
be used with EIA/CCITT interface devices (BC01V and BCOS::) 
consist of a 25-pin male connector at one end and a 40 pin 
housing at the other. In this housing there is a jump8r from pin 
E to pin M, so that when this cable is plugged into the forty 
pin header, a connection will be es tablished from th'2 EIA/CCITT 
receiving circuitry to the receiving circuitry of the M8650 
board. 

It should be noted that the 175 ohm limitation cited 
for Reader Hun control is actually unimportant, as the keyboard 
and printer requirements (,f 1.50 ohm limitation on line resistance 
are the ruling limitations. 

NUMBER 
KL8-E-l 

I REV 

DEC FORM NO 16-1022 
ORA 108 

SHEET ....ll- OF 



DIGITAL EQUIPME·NT CORPORATION LEGEND 
~"" 

MAYNARD, MASSACHUSETTS 0 DOCUMENT 
- ON DOCUMENT CHANGE SOFTWARE LIST NonCE 

MADE BY FE~~USON CHECKEDGULICK SECTION PA Pjl.PER TAPE ASCII 
DATE 11-';0-7 DATE I -2 -7CD' PB PAPER TAPE BINARY 

ENG (' H ERTKBW PROD S.AYLOR ISSUED SECT. PM PAPER TAPE 
DATET2-7-7 DAT~ 12 -R-7rb READ-IN-MODE 

ITEM 
DWG NO./ PART NO. DESCRIPTION NO. 

1 A-ML-PDPS/E-.0 PDP8/E PRUJT SET 
2 DEC-SE-HF1B-D PDP8/E MAl NT • MANUAL VOL. I 

3 12-1,031 LOG BOOK 

4 DEC-8E-HR2A-D PDP8/E Ml\INT. MANUAL VOL. II 
5 DEC-8E-HR3A-D PDP8/E MAl NT . MANUAL VOL. III . 

6 CUSTOMER SERVICE LETTER 
7 DEC-7~·1,034 FOiRM, SOF'IWARE ORDER 

8 DEC-7-1009 CUSTOMER FOLLOW"UP REPORT 

9 DEC-7-1044 SOFTWARE PERFORMANCE REPORT 

10 CUSTOMER ENVELOPE 

l1 DEC-3-1416 ECO STATUS SHEET 

l2 DEC-3-1226 SUPPLEMENrARY ACCESSORY LIST 

13 - -

14 DEC-12-1015A CUSTOMER ACCEPTANCE SHEET 

15 DEC-16-1000 KEY SHEE'l' 

16 LIBKIT··f!E··BASE BASIC SOFTWARE KIT 

12 LIBKI'l'-8E--XI:-AS EXTENDED SOFTWARE KIT 

18 LIBKIT-BE-LAB-~.-2 LABBE SOF'IWARE KIT (ADBE, VCBE, DKBE NECESSARY) 

19 A-ML-LABB-E LABBE PRINT SET .. 

* DRAWINGS SHOULD BE S~PPLIED WITH LABBE OPTIONS NOT SOLD ON LABBE SYST. 

TITLE ()FT WARE 

DEC FORM NO. 
ORA 120 

(PDI-'fiE) 
LI C,T .,' I ASSY. NO. ~/£ A-ML-PDP8E--(7 

SHEET I OF I 

SIZE CODE 

A SL PI 
DI5T·l I 

QUANTITY /VARIATION 

I 
~ 

IX, IX: iX1 re hl :z: ~ Ii-! U U 
v .:.; 0 g W LLI 
+J ~) ·t¥~ ~ Z ~ 0 

~ ~ ~ ~ :x:: 0 t-4 0 

i l ! I b1 t:i 
jj::j jj::j jj::j r:::I :c -.J 

'-..... '-.. '-, '-..... U -.J 
00 0:; OJ co ~ /J.j /J.j /J.j /J.j ...-e::l e::l e::l ~ 

(/) 
>-0-1 >- Z /J.j /J.j /J.j ~ al .... ID 

X X X X 

~ X X X 

X X X X 

Ix x x X 

pc X X X 

Ix x x X 

~ X X X 

Ix x x X 

tx x x X 

X X X X 

X X X X 

Ix x x X 

X X X X 

X X X X 
X X x 

X X 

X 

* ~ * x 

NUMBER REV. ECC 1'40 

I"'~£ I -; C 8E-t,,;- ,. - (,- ; 0OO5~ ",. .....-

I - I I I I I I I 
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DIGITAL EQUIPMENT CORPORATION 
MAYNARD, MASSACHUSETTS 

PARTS LIST 
MADE BY ']1"0 .t' t: !.{f7 rSO', CHECKED K. GULICK SECTION 

DATE ':.1·,. J ·,'/0 DATE 11<10· .. 70 1 ,.:r, 
ENG AJ/. U·;.)···~·r"r PRO ~ ~/'4' ;,&zp'v ISSUED SECT. r:t:I 

I 

DATE ("1. • 1 - io 

ITEM DWG NO./PART NO. NO, 

1 M8300 

2 M8:nO 

3 M331 , 

4 G104 

5 G227 

6 1205941 

7 1205375 

8 125849-13 

9 125949-12 

10 1209219 

11 7006994 

12 S40Q2hA. 

1";' 5409262 

TITLE 

PDPP/E RECOHj-{~i?:D:.m 

DEC FORM NO.l6-I031 
ORA 110 

':.S']' 

DATE /, .,/ 7jl~ 1 00 

~I 
DESCRIPTION 

MAJOR REGIS1'ERS MODULE 1 

REGISTERS CONTROL MODULE 1 

TIMING MODULE 1 

SENSE/INEIBI'l' MODULE 1 

X/Y DRIVE MODULE 1 

SLIDE SWI-TCU 2 

SLIDE SWITCH 2 

HANDLE TERRA COTTA 2 

TL1\NDLE, AMBER 2 

INDICATOR BULB 6 

KEY SWITCH ,ASSEMBLY 1 

PO~NER SUPPLY CONTROL MODULE .Al 1 

PO_WER SUPPLY CONTROL MODULE A2 1 

/ 

ASSY NO. SIZE CODE 

LEVEL SPARES A PL 
SHEET 1 OF 1 DIST. I 

QUANTITY /VARIATION 

NUMBER REV. E$O NO. 

A 5 tOEA-
SPB-EA-.,0 ()OQO I 

I I I I I l I 



DIGITAL EQUIPMENT CORPORATION QUANTITY /VARIATION 
MAYNARD, MASSACHUSETTS 

PARTS LIST 
MADE BY J. FERGUSON CHECKED K. GULICK SECTION 

DATE 11-30~70 DATE 11--30-70 1 
ENG 1JJ- _ 0...J.-.J . .A?CJh a> lI"- PROD cL~ ,47b-v ISSUED SECT. 

p:t 
r::I 

DATE l"L-I-IO DATE /d-/7/;?~ 1 I 
00 
/l.i 

ITEM DWG NO./ PART NO. DESCRIPTION (J) 

NO. 

1 1000004 CAPACITOR .02 MFD 2' 

2 1000016 CAPACITOR 100 MFD 2 
3 1003053 CAPACITOR .47 MFD 2 

4 1005106 CAP.ACITOR 6.B MFD 2 

5 1009678 CAPACITOR .47 MFD 2 

6 1100114 IN914 OR IN644 1 
7 1105:'.14 IN645 1 

B 1109977 IN749A 1 

9 1109979 INI1B5A 1 

10 1110006 IN1201A 1 

11 11101BI-0 THYRECTOR 6RS05P5BS ~ 

12 11101B2-0 IN4721 2 

13 1110183-0 SCR C4SA 1 
14 1205317 SWITCH 2 

IS 1209403 F.AN 1 

16 1210043 SWITCH 1 

17 1210072 TERMINAL 2 

IB 1210073 CONNECTOR SOCKET 2 
19 ,1210198-0 RELAY 1 
20 1210199-0 THERMAL RELAY 1 -
21 1300229 RESISTOR 100 !.iw 2 
22 1300317 RESISTOR 470 !.iw 2 
TITLE ASSY NO. SIZE CODE NUMBER REV. ECO NO. 

PDPB/E RECOMMENDED 2ND LEVEL SPARES A PL SPB-EB-P 
SHEET 1 OF 'S DIST. I I I I I I I I 

---..• f'I'- ••.. ~.- 1'- 1n~t "", ":'--"" "7 , __ ~ ___ • ,. 

,. 

DIGITAL EQUIPMENT CORPORATION QUANTITY /VARIATION 
MAYNARD, MASSACHUSETTS 

PARTS LIST 
MADE ,BY J. FERGUSON CHECKED K. GULICK SECTION 

DATE 1 ~,-30-70 DATE 11-30-70 1 p:t 

ENG 1\..9 ~ ~J, l.-r" ... Afl·u;l .... ·...- PROD P:<"""'Z ~~ ISSUED SECT. rLI 
I 

DATE ''"L~\-fO DATE /8-/7 }/70 1 00 
/l.i 
(J) 

ITEM DWG NO./ PART NO. DESCRIPTION 1 NO. 

23 1300439 RESISTOR 3.3K, !.iw 2 

24 1301420 RESISTOR 27, !.iw 2 

25 1302871 RESISTOR 1.21K I/BW 2 

26 1302941 RESISTOR 14 7K 1/BW L 

27 1302955 RESISTOR 750, I/BW 2 

28 1302956 RESISTOR 196. l/BN 2 

29 1303156 RESISTOR 34.BK, I/BW 2 

30 1304833 RESISTOR 1 96K I/BW 2 

31 130485~:i RESISTOR 9 09K I/BW 2 

32 130486B RESISTOR 2 74K I/BW 2 
-:;? -' ,,/ 130512B RESISTOR 5.62K I/BW 2 

::l4 1305252 RESISTOR 68.1K, l/BW 2 

35 1309143-6 POTENTIOMETER 2K 3/4W 1 

16 . 1"09143-8 POTENTIOMETER 500 3/4W 1 

37 1310032 RESISTOR 16.9K 6W 2 

38 1310071 RESISTOR 2 

39 1310170 THERMISTER 1 

40 1503409 MPS6534 OR 2N3133 2 

41 1505321 2N425B 3 

42 1505819 2N3055 T041 CASE 2 

43 150933B MPS6531 OR 2N1613 1 

44 lS09632 DEC 2007 .. 4 

TITLE ASSY NO. SIZE CODE NUMBER REV. ECO NO. 

PDP8/E RECOMMENDED 2ND LEVEL SPARES A PL SPB-ER-0 
~u~~,.. - ,.. "" "leT. I I I I I I I I I I 
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DIGITAL EQUfPMENT CORPORATION 
MAYNARD, MASSACHUSETTS 

PARTS LIST 
MADE BY .. 1. FERGUSON CHECKED K. GULICK SECTION 
DATE 11-30-70 DATE 11-30-70 1 
ENG 1'Jl.. U· Q.-A.;.oF\~ PROD~ f.A~_L./ ISSUED SECT. ~ 

I'Ll 
DATE 1"2...-I-?O DATE /~///7P 7 

ITEM DWG NO./ PART NO. DESCRIPTION NO. 

45 1509649 

46 1509854 

47 1510150 
48 1510151 

49 1609478 
~ 

50 1609651 I 

51 1609996 

52 1809880 

53 1809880-01 

54 1905521 

55 1905547 

56 1905586 
57 1909004 

58 1909055 

59 1909056 

60 1909()57 

61 1909267 

62 1909373 

63 1909594 

64 1909667 
65 1909686 

66 1909867 

TITLE 
PDPS/E RECm't.MENDED 

DEC FORM NO.lb 1031 
ORA 110 

2N3762 

DEC 8251 

DEC 4008 
RCA 40372 

TRANSFORMER 17Z5 

TRANSFORMER 8010 

TRANSFORMER 6501 

CRYSTAL 20 MHZ 

CRYSTAL 14.418 MIiZ 

DEC 1540 

DEC 7474 

D~C 74H40 
DEC 7402 

DEC 7495 

DEC 74HOO 

DEC 74H10 

DEC 74H11 

DEC ML-9601 

DEC 82513-930 

DEC 74H74 
DEC 7404 

DEC 4007 
ASSY NO_ 

2ND LEVEL SPARES 

SHEET ; OF 

DIGITAL EQUIPMENT CORPORATION 
MAYNARD, MASSACHUSETTS 

PARTS LIST 

1 

r:: 

MADE BY J. FERGUSON CHECKED K. GULICK SECTION 

DATE 11-30-70 1 

I 
co 
~ 
U,) 

3 

2 

4 
2 

2 

2 

1 

1 

1 

2 

3 

2 
2 

2 

1 

1 

1 

1 

2 

1 
2 

1 
SIZE CODE 

A PL 
DIST. 1 

~ 
I'Ll 
I 11 ~.) ·70 DATE 

ENG t-:;. "'--.J" .. ~ __ r.:tt+:. .<HAI -- PRO D ,/:..;{I/~ ~~~ ISSUED SECT. co 
~ 

DATE \.""'L-I-JO DATE /&/7/7d' 1 U,) 

ITEM DWG NO./PART NO. DESCRI PTION 
NO. 

67 1:<,9327 DEC 74H87 1 

68 19J3328 DEC 7416 2 

69 1909929 DEC 7417 1 

70 lc;'09930 DEC 7405 1 

71 1909931 DEC 74H04 1 

72 1909932 DEC 7483 1 

73 1909934 DEC 8266 2 

74 1909935 DEC 8235 1 

75 1909936 DEC 74151 2 

76 1909937 DEC 74153 1 

77' 1909955 DEC 7412 1 

78 1909971 DEC 6380A 3 

79 1909972 DEC 6314A 1 

80 1909973 DEC 97401 5 
--

81 1909981 DEC UA723C 1 

82 1910010 DEC FSA2501 4 

83 1910011 DEC 7486 1 

8-1- 9007208 FUSE .5A 250V AGC ~ 5 

85 9008349 SOCKET 2 

36 9008350-0 HOUSING 2 
~~ 7 rj808386-0 FUSE 25A 125V ABC 25 5 

'J')(j~~-Hn-() FUSE 2 SA ?50\7 AGC 2~ 5 , ~ , ~ 

~·liI..E ASSY NO. SIZE CODE 

1.",i:f .. ';/1t J.. W I ill;.l.~ ;';;..::1,1';11 2~':1) LWlr.1. f)PM{/':S A PL I" ~'/~ '. ,,~ 

SHEET 4 OF r' DIST. I ) 

,- ,f ", -'-.------.-.-~ • u_, .__ •• ,. " ...... __ =-,=", _ 

',t' t· .. itflf Qo/; )(. .fi:. 
\. t'l 4"'· 

QUANTITY /VARIATION 

--

NUMBER REV. ECO NO. 

SP8-EB-~ 

1 1 I I 1 1 1 I 

QUANTITY /VARIATION 

, 
; 

NUMBER REV. ECO NO. 

SPB-EB-RJ 

I I I I I 1 1 1 



DIGITAL EQ.UIPMENT CORPORATION ". .. 
MAYNARD, MASSACHUSETTS 

PARTS LIST 
MADE BY J. FERGUSON CHECKED K. GULICK SECTION 
DATE 11-30-70 DATE 11-30-70 1 
ENG 1..9. U,~'$~ PRO D /.e<<Ifr){:~~t/ ISSUED SECT. /Xl 

r.::I 

DATE IL-I'" ",0 DATE /.9-/7 7~ 
ITEM DWG NO./ PART NO. DEseRI PTION NO. 

89 9008388-0 FUSE 1.SA 250V AGC 1!s 
90 9008389-0 FUSE .125A 250V AGC l/S 

91 9008390-0 FUSE lOA 250V ABC 10 

92 9107722 SCR HEX SET l:i-20 X l:iLG N¥LON 
-, 

TITLE ASSY NO. 
PDP8/E RECOMMENDED 2ND LEVEL SP.Z\RES 

DEC FORM NO.16·I03! 
DRA110 

SHEET ... § OF 

1 
I 

co 
p.. 
til 

5 

5 

5 

2 

SIZE CODE 

A PL 
5 DIST. I 

QUANTITY/VARIATION 

NUMBER REV. ECO NO. 

SP8-EB -;1 
I I I I I I I 1 "_ 



DIGITAL EQUIPMENT CORPORATION 
MAYNARD,MASSACHUSETTS 0 

ACCESSORY LIST ON 

MADE BY J. CUDMORE CHECKED PFYFFER SECTION PA 
DATE 7/21/69 A DATE 7/25/69 IJ 1 PB 
ENG ~ ~.""-.~.~ "~4',·"'t,lo PRO~&";AJA. ... ~SUED SECT. PM 
DATE;J/.:z8"/6 ") DATE2~l'h <; 1 

r 
ITEM 

OWG NO./ PART NO. OEseRI PTION NO. 

1 36-5360 ROLLS, ROLLED OILED PAPER TAPE 

2 36-5365 ROLL. 'l'WX PAPER 

3 BULLETIN 273B TTY MANUAL VOL #1 (VENDOR) 

4 BULLETIN 310B .. TTY MANUAl. VOL #2 (VENDOR) 

5 BULLETIN 1184B TTY MANUAL PARTS (VENDOR) 

6 18~9137 ROLL TTY RIBBON 

TITLE ASSY. NO. 
TELETYPE WRITERS LT33 SERIES 

DEC FORM NO. 
DRA 121 

SHEET 1 OF 1 

LEGEND 

DOCUMENT 
DOCUMENT CHANGE 
NonCE 
PAPER TAPE ASCII 
PAPER TAPE BINARY 
PAPER TAPE 
READ-IN-MODE 

SIZE CPDE 

A AL 
DIST. I -I 

,. 
lL 
I, 

W 
I 
'" 

0 
I 

'"' 
l::!I 
I 

M 
M 
8 
...:I 

1 

1 

1 

1 

1 

I 

QUANTITY /VARIATION 
, 

, 
U .. U 

III I 
If) tC1; 
w I .. 
0... .. III 

·1 u >-
l- I 

M .. ... M 5 I 8 
I ...:I I 

1 
1 

1 
1 

1 

NUMBER 

LT33-0-12 

I I 

r:.:I 
u 
I 

.. 
Q 
U 
I 

~ 

~ 
J: 
U 

l-
t-i 

~ 

:x: 
td 
I 
U 

W w 
~ Z ~ 0 0 t-I 0 

~ 
..J 
..J 

~ 
t!) 

>- Z >-
!D ..... LD 

REV. ECO NO 

C LT 33-
00009 

T I I x/ 



D 

c 

B 

8 
Thl' d'lIwln, and specifications. herein. are the prop· 
.. rty of Oillta! Equipment Corpl)ratic)rI and s.h,1t not be 
reprodueed or cOPied 01 used In whole or in part II 
the blSIS for the m.nuf.ctur. or ,..Ie of items without 
written permiSSion. 

7 

MAX USABLE A~, COMPONENT AREA. 
(SIDE ~I ONLY) 

.725 

6 5 4 
y 

~;: 
\

NO ... ClRCUI.T.R. Y I\L: .. UWFD . WiTHIN .lcS R pP0-,/ 1., ()F HANf "_E NOLES 
(Slr-:: -, I )\: ~ v' 

/--'--MA)( USABLE. 
C'"",CUII A.REA 

I :·:-::'DE. '""i ONLY 
1::;.312 -------------1 

/ ---- ,-------

, 
\ 

-----'--- 10.187 

125 CIA.-
8 HANDLE HOLES, MAX USABLE 

r':IRCUIT AR'W') 
(510£ '>l>'2 ONLY 

~19 
i 

2.000--1 
4- PLACE:S i 

2.9G9 SOM/ 8.219 
I .ra:_'5~ 

~{~~--_--_----~--~------~~~f-------\-~-.!-_-_~~-}-_--~~_~_~~_lnl'~_ I 
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I 

II 
II 
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I 
I 

if 7.375 

II 
I 
I 
I 

II 
[I 
I 

I 

7.500 

3 

8,430 

7.750 

.6::~ X -------I4llil-----...Jt" -----x 

7 

I 

17 EG(. SF. 
IN 2./25 

4-PLACE.3 

.150 

y 

6 

c.set;, 5.40G 

4 

TOLERANCe: 
DECIMALS 

.xxx =:t .oos 
.xx =±.02 

.x =::t.1 

3 

SIDE ;tt- 2. 

MATERIAL 

flN1SY 
--·f -(--

NOTES: 
f. T#/.5 .t)OCUA?£t'VT roe R"E'E 

//1//4C'.4:? ........ r/o/V r:J/~Ot: y. 
2. ,cOR O/MElI!;/O/!:' OF F///S,;P 

CIITO/ITS xEFEP iC5H"':E7 #2, 
3. ET--:/i fiRE/? /?R00'u:; I've; T':flES 

TO BE .Ob CLfflP!1/I'E. 

1--.37S INSLJUITED 
I COMPOIYEIYT HElbHT 
f:.-- .344-MI.fX COMPONENT I-1EfGHT 

II 
II 

II 
II 
II 
II 

SIDE' ~ I 

OI7 
/ 

Jl..OIO FLAT 
(4- PLACES) 

DESCRIPTION 

SCALE 1/ ! 
SHEET i OF 

'2 

PART NO. 

PARTS UST 

ITEM 
NO, 

o 

c 

~« , 
o 

I 

o 
I 

.'<t 
:;i()) 
~()) 
ZlI) 

o 
c..D 
I'-

;;;0 
8 

B 
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7 
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5 
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5 

4 
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II 
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II 
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II 

4 

MAX U:5IiP f 
v/RCu/,T ,::;RF/: 
;.~ .... ,.) /.- Ii? C //:; '/ 

3 

-- 8.305 

7.055 

7./79 

7.500 
REF 

r- .375 II'/SULRTED I COMPONENT HEiGHT 

L ,344 ,11;9X 
II COMP:YF"T HEIGHT 

Sl DE "I 

.0/0 FLAT 
f3 - PL AC ES 

o 

c 

B 
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65 SECTION 'F-F' 
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71<'<:F 

VIEW c-c 
SCA-LE: NONE: 

TB I 

:'1 REF 
TI 

.I<EI'" 
IRE. 
ojI'REF 
!lRE'­
Z'RE'­
I REI'" 

,DETA.IL A. 
REVOLVED 90' COUNTER 
CLOCKWISE. SCA-LE: NCNE 

:,S REF 

SI 

VIEW E-E 
SC"'LE:: NONE 

VIE:W 0-0 
8CAI..£: MONE 

6 

17 
I" 
IS 
14 
I~ 

12. 

:'1"£01'" 
TI RE.F 

8~ 
B9 

J;/~N"'" 125 

R200 
0A- 1!, 

VIEW G-G 
SCi'.LE : NONE 

ell 

"NO LUG 

.. 

DETA.IL B 
SCA-LE: NONE 

VIEW H-I-\ 
SCi'.LE: NONE 

POINT A. 
4 PLi'.C'<:S 

CONN Z. 

=11 =IS =1; =" _OJ =' _5 _; _I 
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DIGITAL EQUIPMENT CORPORATION QUANTITY /VARIATION 
MAYNARD, MASSACHUSETTS 

PARTS I~LS~~ 
MADE BY BOB EMMA CHECKED, ~j JtA.u ... SECTION 
DATE ' 12-22-70 DATE r/·~;:?1 1 0 .::.; 
ENG 'E: ?7 y...,;<.. PRODI2.J:.. n ISSUED SECT. I I 

~ "d 

DATE /- zo- 71 DATE ~t:(~~ 1/?JJ2L 1 N N 
l"- f' 

DESCRIPTION 
tr: tr: ITEM DWG NO.1 PART NO. NO. 

1 E-IA-5309257-0-0 CHASSIS 1 1 

2 D-IA-5301252-0-0 PANEL REAR 1 1 

3 B-MD-5309199-0-0 BRKT MTG. S.C,R. PRV 1 1 

4 E-IA-7007191-0~ HA'RN'F.~~ MAIN CHASSIS 1 1 

5 D-IA-7007192-0-0 HARNESS, CONNECTORS 1 1 

6 D-AD-7007197-0-0 HEAT SINK HOUSING ASSY 1 1 

7 C-AD-54092048-0-0 TURRET BD. ASSY 1 1 

8 1110183 SCR. PRU. 100 IDC 55A 1 1 

9 C-AD-7007205-0-0 CASTING HEAT SINK ASSY 1 1 
10 D-IA-5309187-0-0 COVER, POWER SUPPLY 1 1 

11 B-MD-5309202-0-0 BAR. BUS 2 2 

12 B-MD-5309251-0-0 : PLATE BUS 1 1 

13 B-MD-5509626-0-0 18 PIN CONNECTOR BLOCK 2 2 
, .. -- .. r-

14 B-MD-5309196-0-0 CARD GUIDE 2 2 

15 B-MD05309197-0-0 BRKT MTG CARD GUIDE 2 2 

16 E-IA-50409262-0-0 MODULE BD (A2j - - 1 1 . __ ._--,_. 
17 E-IA-54092604-0-0 MODULE BD (Al) .. ,_. 1 1 

18 B~MD-5309200-0-d CAP. PLATE TOP 1 1 
19 B-MD05309201-0-0 CAP. PLATE. BOTTOM 1 1 

20 1010185 CAP 10800 MFD @ 20VDC 2 2 

21 1010197 CAP 18000 MFD @ 10 VJC 1 1 
22 1010186 CAP. 6000 MFD @ 40 VDC 1 1 

TITLE ASSY NO. SIZE CODE NUMBER RFV. ECO NO. 

POWER SUPPLY (H724) E-UA-H7204-0-0 A PL H724-0-0 J H724-
: bOOla 

DIST. I ~I I I 1 j 
- ,!'-

SHEET 1 OF 7 1 1 1 - '. - - -

DIGITAL EQUIPMENT CORPORATION QUANTITY /VARIATION 
MAYNARD, MASSACHUSETTS 

PARTS IIS~ 
MADE BY BOB EMMA CHECKED ~J.jLM.' SECTION :..-- '- 0 .::.; 
DATE 12-22-70 DATE l) .. ro-71 ..1 I I 

"'" ~ ENG c?/ /'~ PROD &l.v.r ' ISSUED SECT. N N 

DATE :......z:~ Ih~/1j f' I"-
DATE 1- ZO· 7/ 1 tr: tr: 
ITEM oWG NO./ PART NO. of SCRIPTION NO. 

23 1010184 CAP 30000 MFD @ 25 VJC 4 4 
24 1010187 CAP 14000 MFD @ 40 VDe 2 2 
25 1210198 REL,\Y 204V 1 1 
26 1302888 RES. lOOn 25W 5% 1 1 

27 1310188 RES. 300n lOW 5% 2 2 

28 9008203 SCR. PAN HD PHL #10-32 X ~ LG SST 12 12 
29 9006590 NUT k-20 TINNERMAN 4 4 
30 9008072 WASHER, EXT TOOTH #8 1 1 
31 1610178 TRANSFORMER #6012296 .1 1 
32 9008392 'fERM STRIP 7 POS JONES #2007 1 1 
33 9006560 

.h ... ____ ~ NUT, KEPS #6-32 SST 10 10 
34 D-MO-5309260-0-0 .. PANEL, FRONT , 

1 1 
35 ,..1.?10199 SWITCH 'HI<:~ 'AT 1 1 .... -- -~-36 1110182 DIODE IN4721 4 4 I 

17 16101-7'7 TRANSFORMER #6012297 1 1 
38 1205351 RECPT. DUPLEX 3 WIRE 1 -
39 1700006-15 POWER CORD (115V) 1 ---, 
40 1700016-15 POWER CORD (230Vl - 1 
41 9008280 CONN.. E'FC<:le3/8 DIA 1 1 
If'> . , "1 CAP. .1 MFD @ 1000 ~De 2 2 I-----
43 9008387 FUSE 2.5A 250V AGC 2~ BUSSMAN 1 1 
44 9008388 FUSE 1.5A 250V AGC 1~ BUSSMAN 1 1 
TITLE ASSY NO. SIZE CODE NUMBER R"V. fCO NO. 

POWER SUPPLY (H724) E-UA-H724-0-0 A PL H7204-0-0 J' -
SHEET 2 OF 7 DIST. I I I I 1 1 1 1 I DEC FORM NO.16-1031 

ORA 110 



DIGITAL EQUIPMENT CORPORATION QUANTITY /VARIATION 
MAYNARD, MASSACHUSETTS 

PARTS kIST~ 
MADE BY BOB EMMA CHECKED ~_U~ SECTION 
DATE 12-22-70 DATE 1-8)-7/ 1 0 f:I; 

ENG C7/~..r .... ISSUED SECT. 
I I 

PROD ~"!. r;' . ~ ~-

DATE cw-' -/1, /~f.' //;;..r/7 N N 
DATE /-20-71 1 I'- I'-

II: II: 
ITEM DWG NO./ PART NO. DESCRIPTION NO. 

45 9008386 FUSE 25A 125V ABC25 BUSSMAN 1 1 
46 9008390 , FUSE lOA 250V ABC10 BUSSMAN 1 1 
47 9007208 FUSE .5A 250V AGC ~ BUSSMAN 1 1 
48 9008527 FUSE .1251\ 125V 3AG SLO BlO 1 1 

49 
~ 

9007242 FUSE HOLDER 5 5 

50 1210191-0 CIRCUIT BREAKER lOA (l15V) 1 -
51 12-1Q_:3~4 -- CIRCUIT BREAKER 5A (230V) - 1 

52 1110181 TYRECTOR 6RS20SPSBS 1 -
53 1102915 TYRECTOk 6RS20SP989 - 1 

54 1210263 GUARD-INLET MUFFIN 2 2 

55 9008395 NUT TOGGLE TINNE~~ 2 2 -.• 
56 9008426 BUBHING INS. FLANGED 2 2 
57 9008418 WASHER SCR. ~ I.n. '2 2 

~ ~ .. _-
58 1001776 CAP. IMFD 35VDC 1 1 
-~ - , .. 
60 <;:-'CC6906 LUG. TURRET #6-32 2 2 
61 A-DC-530937S-0-0 DEC)\L MODULE BDS ~/R 1>jR 

- -~ 

62 A-DC-5309376-0-0 :JECAL 230V - /'R ---
63 B~MD-S309198-0-0 SPACER, CONNECTOR BLOCK 2 2 
64 9006021-1 SCR, HD. PAN, PHL #6-32 X 5L16 LG 7 7 

65 9006633 WASHER INT TOOTH #6 ~8 ~8 

66 9008407-1 SCR.: 'l'HD CUTTING HD. PAN, PHL- #e~32X3/8' 4 4 

TITLE ASSY NO. SIZE CODE NUMBER RFV, ECO NO. 

POWER SUPPLY E-UA-H724-0-0 A PL H724-0-0 J 
SHEET 3 OF 7 0151. T G"'l r T I I I I I .,- . -

I DIGITAL EQUIPMENT CORPORATION QUANTITY / VAR IATIO N 
I MAYNARD. MASSACHUSETTS , 

PARTS LIST 
MADE BY BOB EMMA CHECKED.JOHN QUINN SECTION 
DATE 12-22-70 DATE 1-20-71 'I 
ENG E N KITE PROD PAUL FAZIO ISSUED SECT. 0 ,c:t; 

DATE 1 .?() ·71 1 
I I 

DATE 1-25-71 ~ ~ 

I 
N N 

ITEM DWG NO./PART NO. DESCRIPTION 
I'- I'-

NO. II: II: 

r'"7 AAAn",," ,_y~ ...... "".",n. .r ..,,, .,.,~ A A I· , 

68 9006072-1 SCR, RD, PAN, PHL #10-32 X 7/16 LG 8 8 

69 9006635 WASHER, INT TOOTH # 10 24 24 
70 9006022-2 SCR, HD FLAT, PHL #6-32 X 5/16 LG 8 8 
71 9006029-2 SCR HD FLAT, PHL #6-32 X 1/4 LG 2 2 

72 9008409-2 SCR, HD FLAT #8-18 X 1/2 LG 2 2 

73 9006058-3 SCR HD TRUSS. PHL # 1/4-20 X 3/4 LG 4 4 
,74 9006637 WASHER INT TOOTH #1/4 4 4 
75 9006010-1 SCR, HD PAN, PHL #4-40 X 5/16 LG 2 2 
76 9006557 NUT, KEPS #4-40 2 2 

77 9006632 WASHER INT. TOOTH #4 2 2 
78 9007842-1 SCR, HD PAN, PHL #6-32 X 3/16 LG 2 2 
79 9008915-1 SCR, HD PAN, PHL #10-32 X 11/16 LG 12 12 
80 9006039-1 SCR, HD PAN, PHL #8-32 X 1/2 LG 2 2 

81 9006634 WASHER, INT TOOTH #8 13 13 

82 9006563 NUT, KEPS #8-32 4 4 

83 9006022-1 SCR, HD, PAN, PHL #6-32 X 3/8 LG 12 12 
84 9006026-1 SCR, HD, PAN, PHL #6-32 X 3/4 LG 16 16 
85 9008412-5 SCR, HD, ROUND, SLOT #8-32 X 4 5/8 LG 2 2 
86 9008408-1 SCR, HD PAN SELG CUTTING &FORM 6-32X~LG 4 4 

87 9006561 NUT, HEX #8-32 1 1 

AA' Q()()7h49 WASHER .( EXT TOOTH) #6 2 2 
--l--. _,,' 

TITLE ASSY NO. SIZE CODE NUMBER 
---

FI Fe V . ECO NO 
, 

POWER SUPPLY (H724) E-UA-H724-0-0 A PL H724-0-0 J 
SHEET 4 OF 7 0151·1 1 T I I I I I I 

CEC FORM NO.16 1031 



DIGITAL EQUIPMENT CORPORATION QUANTITY /VARIATION 
MAYNARD, MASSACHUSETTS 

PARTS .1St 
MADE BY BOB EMMA CHECKED lfJhJl\l ....... " .... SECTION 0 F:t; 

V-2o-:r! I I 
DATE 1?_??_7n DATE 1 o::t o::t 

N N ENG ~-?J~ PROD~/7~, ,h Jj ISSUED SECT. r-- r--
/- Z,O- 7/ :r: :r: 

DATE DATE rvr.'!i~T£'>' ,I ';;J> 71 , 
ITEM 

(7 

NO. DWG NO./ PART NO. DESCRIPTION 

89 :3008410·~5 SCR. lID ROUND SLOT #8-32 X 2 9/16 LG 1 1 

90 30084.1~-5 SCR HD 'Rl"'ITThTT) SLOT *R-32 X A. ~ T.~ . , , 
91 90084Clll CARRIAGE BOLT.5"LG 2 2 

92 9008203 NUT. KEPS =Ml-20 2 2 

93 ,9006676 WASHER FLAT ~ 2 2 

94 9008418 WASHER. MICA (SCR) 2 2 

95 9008068 WASHER., FLAT ~ SS. (SCR) 1 1 

96 9008439 LUG GROUND #J., lSCR) 1 1 

97 9006071-1 SCR lID PAN PHL #10-32 3/8 LG R R 

98 9007906 WASHER SPLIT LOCK R R 

99 9007081 CABLE CLAMP HOLUB 1 1 

100 9006660 WASHER FLAT #8 SS r.; ,r.; 

101 9008414 WASHER MKA 4 4 
,~-- I--

102 9008417 WASHER TN'S ? ? 

103 9008416 WASHER, INS 5 5 

104 9006022-2 SCR, lID FLAT, PHL #6-32 X 3/8 LG 14 14 

105 9107360-00 WIRE #18 AWH STRD TEF INS COLOR BLK ~/R ,/R 

106 9107360-22 WIRE *lR AWG STRD 'l'F.F INS ~m.()R RF.n IT:! IT:! 
0, 

107 9107360-55 WIRE #18 AWG STRD TEF INS COLOR GRN ~/R JR 

108 9107350-00 WIRE #22 AWG STRD TEF INS COLOR BLK !\/R ./R 

lOS 9107370-22 WIRE #14 AWG STRD TEF INS COLOR RED /R ./R 

110 9007917 CONN. SOLDERLESS #5-902 ARKLESS 10 \it 
= TITLE ASSY NO. SIZE CODE NUMBER REV. ECO NO. 

POWER SUPPLY (H724 E-UA-H724-0-0 A PL H72A.-0-0 J. 
SHEET 5 OF 7 DIST. I I I I I I I I 

- -. - - - - . • > .> ._.-- ., ._---

DIGITAL EQUIPMENT CORPORATION QUANTITY /VARIATION 
MAYNARD, MASSACHUSETTS 

PARTS liST I\ 0 F:t; 
MADE BY BOB EMMA CHECKED ~~ .., ... iA>I ,) SECTION I ~ "" DATE 12-22-10 DATE !/-~_11 1 N g r--
ENG C~/~~- PROD ~}"'" > 

ISSUED SECT. :r: 
DATE /- 20- 7/ D AT E ~""?~ J/..)rl:11 1 

ITEM 
r,:/ 

NO. DWG NO./ PART NO. DESCRI P.TION 

111 9007930 CONN. SOLDERLESS #50360 ARKLESS 9 9 

112 9007928 CONN. SOLDERLESS #5036A. ARKLESS 1 1 

11:" 9007926 CONN. SOLDERLESS #50368 ARKLESS 3 3 

114 9107250 TUBING SHRINKABLE WHT AJ RA/R 
IE 9107420-29 #22 AWG TWP TEF INS COLOR RED/WHT ~/R ~/R 
lIE" 9107360-99 #18 AWG STR TEF INS COLOR WHT ~/R t\/R 

11'1 7007006-1 JUMPER 1 1 

1lC 7007006-2 JUMPER 1 1 
119 9006861 SPACER !.i AF X 7/8 AI., #6-32 6 6 

120 9007919 250 SERIES 14-16 AWG '1 -
121 9006998 250 FLAG 10-20 AWG 1 1 

122 12.;..11264 ' 250V 15A 50HZ DUPLEX RECEPTACLE - 1 

123 90-08448 INS BUSHING (USE WITH ITEM #8) 1 1 _. 
(USED WITH ITEM~) 

,-- I--
124 90-08447 EXT TOOTH LOCK WASHER 1 1 

125 90-06674 CENTER WASHER 2 2 
126 90-06653 #6 FLAT WASHER 2 2 
127 1209379-01 PIN CONTACT FEMALE MATE-N-LOCK 4 4 

128 9008836 CONN SOLDERLESS #42566-1 AMP 4 4 
eEF O-CS· #7?4-(7- / C/RCL//T 5CHEM/?T/C 
REF p-CS -#7r~.I9-/ C/~C~/T SCHEIYl/9r/c 
129 9107430-29 #18 AWG STRD TEF TWP REDLWHT A/E tA/E 
130 9107350-77 WIRE #22 AWG STRD TEF INS VIO~ AlE ~/E 
TITLE ASSY NO. SIZE CODE NUMBER PEV. ECO NO, 

POWER SUPPLY (H724) E-UA-H72A.-O-0 A PL H72A.-0-0 U~ 
SHEET 6 OF 7 DIST. r T I I I I I I 

DEC FORM NO.16 1031 
DRA 110 



DIGITAL EQ.UIPMENT CORPORATION 
MAYNARD. MASSACHUSETTS 

PARTS LIST 
MADE BY BOB EMMA CHECKED JOHN QUINN SECTION 
DATE 12-22-70 DATE 1-20-71 1 
ENG E N KITE PROD PAUL FAZIO ISSUED SECT. 0 

DATE 1-20-71 

ITEM OWG NO./ PART NO. NO. 

131 12-11348 

132 A-PI-3700030-0-0 

TITLE 

POWER SUPPLY (H724) 

DEC FORM DEC 16-(325)-I031-N870 
ORA 110 

DATE 1-25-71 

OEseRI PTiON 

FUSE HOLDER 

PACKAGING INSTRUCTION 

ASSY NO. 
R-TTA-H724-0-0 

SHEET 7 OF 

1 I 
"Q' 
N 
r--
tt: 

1 
1 

SIZE CODE 

A PL 
7 DIST. I 

- I ... QUANTITY /VARIATION 

..:x: 
I 

"Q' 
N 
r--
tt: 

1 
1 

NUMBER REV. ECO NO. 

H724-0-0 J 
I I I I I I I 
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POWE;] SUPPLY 
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6 

BD ASSY 
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;)-1 A-5309252-0-0 
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ORO III 8 
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12. 
PIICKING ~ 

INSTRUCTI,)N 
A-~I-370003(rli 

I 6 

Cf 
I 

I CONTROL 3D I 
A I ASSY 

E-I A-5409n4-0-0 

®-
C~NTR~L BLl 
A 1 ETCH 

10-1 A-5C012S3-P-C 

I 

5 

~ 
I 

CONTROL aD 
A2 ASSY 

E-I.~-5409°62-0-C 

II 

5 

CONTROL SD 
A2 ETCH 

"-I A-5009261-0-il 

f 

FIND 
NG. 

3. 

B. 

I G. 

11. 

12. 

.4 I 
MECHANICAL 

DESCRIPTION PART NO. 

POWER SUPPLY ASSY (H724) E-UA-H724-6-6 
POHR SUPPLY ASSY (PL) A-PL-H724_B_B 
PAllER SUPPLY (1I7i1\) d_ ===¥i-\IIlnIlOW, .... .a= 
P!lW<R SUPPLY Hlhl4A)' tptr" A-Pl-411?4-A-O·" 

PLATE, CAP TOP 9-MD-5309200-0-0 
PLATE, CAP. ST~ S-'jD-530Q?PI-O-0 
BRq. MTG. CAn" GUI;JE J-~m-5309197-0-0 
GU I DE, CARD 9-MD-5309196-0-0 
3AR, BUS S-MD-5309202-0-0 
GRKT. MTG scn PRV. 8-MD-5309199-0-0 
SPACER, CONN 9-MO-5309198-0-0 
DECAL ilDDULE SDS A-OC-S309375-0-0 
DECAL nov A-DC-530e376-0-0 
CASTING HEAT SI'IK ASSY C-AD-700720S-0-0 
CASTING HEAT SINK ASSY (PLl A-PL-7007205-0-0 
PANEL, FRONT D-IJO-S309260-0-0 
COVER, POWER SUPPLY 0-1 A-53091 87-0-0 
HARNESS, CONN. D-I A-70071 n-o-o 
HARNESS, MAIN CfiAS31S E-IA-7007191-0-0 
PL.HE, SUS B-MD-5309251-0-0 
18 PIN CONN SLOCK 8-MO-C~09CZ6-C-( 
INTER PLANT SHIPPING lH724) A-PI-3700030'O-C 

TURReT B:J ASSY 
TURRET 3Ll ASSY (PL) 

ROARD TURnET 

HEA r' SINK HOUS I NG ASSY 
HEAT SINK HOUSING ASSY (PL) 

H1USING HEAT SINK 
STANDOFF FAN SUPPORT 

HOUSING CIISLE 

DIOD[ H S. ASSY 
illODE HEAT SINK (PL) 

0110E H.S 

TRANS H. S. ASSY 
TRANS H.S. ASSY (PL) 
T~ANS H. S. 

CHASS I S 
SILK SCREEN (WHT) 
3RKT, TRANSFORMER 

nCAR PANEL 
S I L ~ SCREEN (WHT) 

CQNTROL SD Al ASSY 
DRILLING TAPE (AI) 
'JODULE HI STnRY (AI) 

ClNTROL Bo Al FAB 

CONTROL 80 A2 ASSY 
DRILLING TAP. (AI) 
\I~DULE HISTORY (AI) 

C~NTi1~L 3D A2 FAa 

PACKING INSTkUCHJN 
SHIPPING CARTON 
3 !-'hGFILE PART 
Fh,\ME. TRIIY 

4 

C-Au-5409248-Q-0 
A-PL-540924S-0-0 
C-MD-·530930 1-0-0 

D-AO-7007197-0-(. 
.A-PL-7007197 -0-
C-~D-5309256-0-0 
3-MD-5309265-0::;; 
D-IA-70092P6''''' 

D-AD-700719B-O­
.A-·2L-7007196-0-
O-PS-1210iI2-0-1 

D-AD-70C7195-0-
-PL-70071 g5-0-0 

D-PS-J?10211-0-1 

-I ~-5309?57-0-0 
8-SS-S3097S7-0-1 
C-MO-530929B-O-0 

D-I A-5309?52-0-0 
3-SS-5309252-0-1 

E-I A-5409264-0-0 
K-CO-5403264-0-4 
B-~H--54092B4-0-6 

1:-1 A-5009263-0-0 

E- : " 'J4(19~6,-O-0 
~-·C~-540926~-O-4 
G·Mii MOQ?62-0-B 

E-IA-·. '·:'"1 :1" 

lA-PI-:' i 1·)30-0,( 
IA-P~-S9050b 7-0-, 
A-PS-9W5U.:~.()-( 

A-PS-99u5.J8<1-0\ 

3 
DEPT USAGE 

PROD IrUST Fie 

IE I Z-O'J-v2LH raJa 2 I 
GewnN 300'OI;.ZIS 

I. 

ELECTRICAL 

DESCRIPTION PART NO. 
POWER SUPPLY ~~Mtrlln4-,t-· 
.e:ew£a SliP?' " _.. -- -=. =-"'" ... "" .. ,.,...,-=.-~~:;o.ij:l:Z:4",*,..,.=-­
C I RCU I T SCHE~AT I C 
CIRCUIT SCHEMATIC 

D·CS-H724-0-1 
D-cS-H724-A-l 

DEPT USAGE 

PROD eUST Flc 

D 

c 

f--

B 

FI ~ST USED ON OPT loN7MODE~ DRIjl.J,,:n ,\' .. ,;') OAT: -i lIa.Da-D E a U I PM E N T 

L ___ ....:I.:I.:.7.::~·_4.:... ___ -1bCH;)~: .. -:;.::-:"_ ....... .;-~r-~_f~E;::,_~II~mi~F:.W=·===~·=:...:~::.::.::~:.::!!:::;';.:. :':.:: •• :.:~.:::~~~:::'.O::;",~~~ A 
ENG. .. DATE 1 TITLE 

I~Th/ DRAWING 
INDEX LIST (H724) DATE PROD. 

NEX T HIGHER ASSY 

8-//IL - .. ' -::./ ;:., SIZ~I~D!1 NUifBfR I 'l!V 
SCAI.E , DIDII H "7~~4--t -( 0 

___ .....------- ~E.T ... _ :...' ~O~F!of ___ ....1.!D:::ISTT.~.;...L_L.-.J.....-'--'---I_~-'-1_1 .. _ .... I . 2 \ 1 
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