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nlli -CHAN" H ------+-----------I.....::.:.f 
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TMII CHAN Ei H -----+----------~:.:...t 

~F'2-=----+_--------...,.--_,__DBrT tiE L' 
TIII22 ,DATA eFR OUT BIT 5 Ii -----+-'=-1 

TMII CHAN S H -----t-----------t--=t 

TN22 DATA BFROUT"8IT4 H---";"'-+-=~ 

u.:K,:.:I..;... __ -+ ______ ..;..._,.... ___ D, aIT 1'4 L 

c TNII CHAN 4- H-----+_---------+-=i 
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\ TMU DATA lIFR OUT 8IT 3H-----'I-""'"""I 

TNII CKM 3 H __ -----1----------+-=" 
o:N~Ii--__ -+ ________ ....-___ D 8tT";2 l. 
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" TJfU atAN aM ---__ ...... -----------+--'"1 
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o-C;,;l ____________ -r ___ 0 BIT IS L 

, Till," TIMER H -----t---------+-=-i 
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TIIII12 SLCT 2 DUT LO 1. AE2 
TMI2 SoLCT :5 'CUT LO l BV2 
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n.;~--II- BUS DII6,L 
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TM2i DATA STB 1 L 

Pi! TM21 NPR eLR BBSY' H 
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TIiIIS, DATA SFR IN BIT a H 
TMIS' DATA BrR iN Brr I. H,,,' 

L-__ ;;...;.. ___ ' !MI~ DAT~ l'JrR IN. BIT ii, tI 'c'.' 

..• '-.> 

DESCRIPTION 

REGISTER 
SELEi..~T & 

ITEM 
NO, 

DAT~~~[~~L 
IE 

0; 

c 
. ,"-6 

B 

, ' 



i' 
I 
I 

D 

--

c 

--I-- -

-

. 

A t--------1---+-__.-I 

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

: ; It TYPE CillO + SY 

f-I ' .. AlIDA .. US!MU.Y'" 7 oWI) .. 

'.1 ~y ....... _--.... 

," I ICPlllOC'ATI)JIS 

L~;~,:~~,~t_, ,< .~' .... _·~,~I 
14 

14 0+-C8 

-~: I f2 I S --"- :::::= ,:. 
1 

07 --_122__ -113-

_ rn. ~ =::!= -819-' 
--iI\3- -1114-

_24-- -1- _20-
-a.- ,~ 6) -118- eI 
~ -'RII- -R6- '1 
-Ri!6- -R1-

_27- e CD 
-~!I- "g-
---4121'- -1'\5-

~ ~ ---112-

o;+t- -RI2-

+ CIO 
-- (0 cD°Q)(~~) --eli--+ 

~ \i FBS 

7 J 

D; 

14 

I EI ) 
I 

14 

I E31 

1 

M 

~~ ______ ~ __ ~ ________________ ~+-______ -+~c 

H E4 I 
I 

'/ 

-tjt-

,') I 
.1 
I 

5 CI C2 C3 C," C.1 CAP. 01»1" /O()V?J'J1:f)J<;[' IOOIC.':J. 2/n 
I ca r-RR ,,8Ur 3~v 20% 7.qI!Jj 1000067 20 

, 
J. R3 R5·R2.T RES. /(JO '1+ 5 % 13 a02 2 9 13 ~r~ 
q.Q./ Q2 ~5Q' -rf(ANg, DE~ ,"534D 1503409 1/2. ~D 

. i I ~5"V "A2 

-I- Ice lei I ':'2 IC3 lC7 
-I~·8 I'~~ I.t; T ;3; T-~; 

CC!,TI 
MFO 

.L 

2 Q3 Q 1 -rI?ANS.a NJ30 q 1$013 JJ 11 =--, 
2 <>14 Q8 TRl1NS. 2.N130e l~o0583 '10 
I £3 Ie DEC 7lf05 1909'1 -:0 -.:L B 
z EhE4 _________ ~IL·~~~D~I,E~·~I~~7~+wH~5~2~----_+~/~9~O~9~O~,~~/~~IR~ 

'7 
E.YELET 90 O~732. ~ 

lH.t1fVDLE FLIP -;/lP- ~O 0813~ S 
I ETCIofE'D C)(T /30 SO 10085 4 

REF .' MODULE ECO HIS70RY B-MH-Mf. '38~ -a 
FiSSV/DRII-LING H'LE LIlYO'.JT f)-,qH-MGB3-o-~ Z 

REf X-_'LCOORDINA'ie HOLE J flUmfjAJI}(-CCL-M6f1i1-n·4 I 

OTY REF DESIGNATION DESCRPTION PA:;T NO. ~M ; 

I FIRST US£D ON OPTION MODEL 

l PDP II ETCH BOARD REV I B I 

6 I 



8 
..... "I.ftCI~ ........ ,.ttltIDI'OD­
""fllo..q,lE~~C'"~.ncIlbellnott14 

,f ~.cop.ed,,"'''''''()f'.nNrt. 
_ ..... tor ... 1NnIhI. .... or .... 01 ..... WIthOut ----

D 

·c 

: 

.. 

8 

'" 
A 

'" i 
~ ~ 

I on " :i Z 
... c 

i 
II: ~ 

• 
I 3 

Ole tQIIIU NO 

8 DIIl __ • 

,:,-... ~-.,::- .. -' ... :'.-' . .:.,;:",~ .... -", ... ~ ...... ,~ .......... _- .•.. -_."'_ ... ..:... "~->Q"'-,,' ..... ,.....,"". 

7 

7 

6 

DI--------~~~ 
C I ..,....-------:;.:..t._" 
B I ----~r-" 
AI-------~4-~\ 

Ka--------~~_V 
'" 2 -------S.LJi. 

H~ ------4 ... -v 
F a -----.-,;R~ 
E ~ ------"<-1 

HI-----...L.l-l 

P2. 
Na 

,."a 
L.& 

va. 
ua 
T2 
RI 
51 

NI 

6 

e 

6 

3 

)o~--~--------------------------------------------------------KI 

+' "OLTS 

7':"-~-.,....--O PIN D2. 

Q8 
Utl308 

--------~~--~--------~----------------------~--,--------_;-----------Ra 
+sv 

R.2. 
3.IlK 

~.::...-...l-------'-...;...----------....,------r----- LI 

RT 
4.1K 

+$V 
. ~---r----O PIN PI 

0.4 
2111 1308 

FIRST USED DN OPTiONIMODEl 

PDP II 

5 3 

DESCRIPTION 

PARTS LIST 

ITEII 
NO. 

D 

c 

C I 
o 

B 
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THIS ~(:HEMATIC IS fURNISHED ONLY FOR TEST AND MAINTENANCE PURPOSES, THE 
C;-RCUI"SARE PIIOPRiE-TARYINNATUilEANo-SHOUi.DBE TREATED ACCORDINGLY, 
COPYRIGHT 196'1 BY DIGITAL EQUIPMENT CORPORATION 

Rl2 

Rli 

GND 

E2 KI CI 01 
BUSAl7L BUS Al6 L BUS AI4 L BUS AI2 L 

EI 
BUS MSYN L 

UNLESS OTHERWISE INDICATED: 
0--- -0 INOICATES JUMPERS 
RESISTORS ARE IK,II4W,5% 
CAFW:m)RS ARE .allfO,IOOV.2O% 
EI.E2.EU?,&,1 ARB DEC8.640 
E4,E8,E12 IU'II:. DEC8242 
E9,EJO ARE DEC8815 
E!5 IS DEC14HOO 
E6 IS DEC7402 
EI3 IS C£C8881 
PIN I ON EI,E2.E3,~E" = GND 
PIN 8 ON EI,E2.E3,c.r,EII:; +5V 

02 K2 
BUS AI5 L BUS Al3 L 

PIN 7 ON E4,E5,E6,E8 ,E9,EIO,E12,E13 =GND 
PIN 140lIl E4,E5,E6,E8, E9,EIO,EIZ,E13= +5V 

LI 
BUS All L 

PI 
BUS AIOL 

CI4 
410MMF 
5%. 

RI3 

• 
BUS SSYN L I JI 

EXT CAP BI 

TEST POINT 
'----~;...L2 

IN H MI 

j;;"HNI 
SELECT 6H 51 OUT HIGH H 

HiV 

W U2 A H2 N2 
81JS A08 L BUS 06 L ElJS A04 L BUS fJ/lJ2 L BUS 1100 L 

J2 
BUS CQJ L 

RI P2 VI V2 HI F2 
BUS M9 L BUS A07 L BUS AQJ!5 L BUS 143 L BUS A0f L BUS CI L 

I 

M2 

6 
8 
~I 

I 

(.) 
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U2 

V2 

UI 

4A 
"U 

~ 

2 

I 

AI 

01 

02 

HI 

E:3 

E:3 
3 

VI 

+3V 

LESS OlliERWISE INDICATED: UN 
PIN 
PIN 

EI 
E3 

DEC m~M NO. 
ORB 102 

7 ON EACH IC = GNo 
14 ON EACH IC =+5V 

,E2. E4,E5,E6 ARE DEC 740lN 
IS oEC7400N 

RES/STORS ARE 114W 5 % 

CAPACITORS Ar.E .OIMFD, C.O"I 

9 

EI 
8 

:3 

" 
EI 

.... 

9 

8 
E2 

9 

8 
E4 

Ib 

I~I E3 

10 
:3 

I 
CI E2 .~ ..-

5 H2 2 

EI)- II 

)-6 12 
E2 

81 :3 J2 
I I 

K2 

FI E4 
2 II LI II 

)- )-EI E4 
EI 

12 
9 MI 

12 
10 10 

NI 

F2 
8 

E5 
5 L2 5 E2}- E5)-

E2 
6 

II M2 
6 

10 13 

N2 

KI 
12 

~5 
5 PI 3 E4y- I 

6 2 
E5 

. J I 
.. 

RI 

S/ 

5 
4 

E6 
6 

P2 :3 

~6)-II 

2 
R2 

52 

A2 
+5V 

~ RI 
~ 330 

C8 + 
;::r: C I . ;;~C2 ;:r:C 3 ;:=~C4 ;:~ C5 ;::r:C6 ;: r::C7 :;~ 6.8MFD 

reg - 35V 
• > R2 10% 
c ~ 750 . 4 

C2,TI - GND 

t---"~-=----1~-----t I===DT=E~=AN=S=*=IST=O=R =:A=D=IO~DEFC=O=N:=:C=RS=I0=t:N=C=HA=E~=~; ==I ~~mrn~~~ 9')('2 NAN 0 W I~T S 9 OR MAT R I X 

E QUI P MEN T CODE J NUMBEk . 

h!-:~:9ltle!!!~~~:":...4 ....... ___ -+-___ --11-___ -+ ___ --1 COR PO RAT ION ~-J.....-~-S~-M-I-4-~-· -_" _C_-,;_ --r---r-..,.--.,-,-".,-
I------+------f t------+------t MAVNA.,.O, MA •• ·ACHU.IETTS 

:> 
111 <-;- -~? U. I j ~ U 4;> .; ~ v , ..", , , ., ... ~ -1 - 'f I - -- PlOt( 
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". tI :4 

AI 

.£1 

F2 

U 

• 
yt----._'-

AI 

• .. 
• .. 

LN.ESS omEJlWl9E NlICATtD: 
CPAlCITORS IlII£ .e1UF.1OOV.2O"ro 
E3,E4.ESAAE I£C74197 
EI ~ IlII£ DEC74/e4 

01\1 ALL IC'S PIN 14 -+&'1, PIN 7 - GND 

·: .. i,o. 
;.-. .•.• : :".~ " __ ._.1 "1,6 

r-------------~--~------------------~--------------------------------------------------------------------____ ---------_______ ~~~ 
r-----~----~--------------------__ ~--------------~~--------------------------------__________ ~ __ ------------------------tR 

r---------~~--------~~~----~----------------~~--------------------------------------------~----~------ft 
r-----~--~~~--~----~--~--~--------------------------------------------------------~--------~~---U 

r-------~--~--------~----------------------~--------------~~----------------------------~a 
r---------------------------~--------~----~----------------------------------------~~ 

,r-~----------------------------~------~----__ --------------------~~--------~Q 
~~----------------------------------------------------------------------~W 

r-------------------------------------------------~-------------------m 

,-,.f ' •. 

~': . 

r-------------------------------~----------------LI 

r-------~------------------------------~-N2 

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

r----------------------~--P2 

, .-t-=----------'--_ 

~------------4 

r---.,-------C2, TI, GIl) 

"*---.--' ~4!1V 

~ " " r" - -:. ", 

\. . 
_______ --'-_. ____________ , -L.--_________ . __ ._'"' _______ ._, __ ~_ 

'. -", . ;'~ ': -. 

.. 

,-

j 
I 
I 

I 
I 
I 
I 
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8 
.... _ - _naNI,.-.. __ --"CIf __ ~_1ICIM_ .... _._ .. _011_ .. _ 
... _111 .... _ ....... _._ 

3s=-~~-::=r_ 

"T-
D RI 

RI 
IQlK 

MASTE"R CLR. .H , 

UI 
/It. ReQ~il H 

VI 
/It. RE.QUEST t 'H 

BI 
aus "'56 1liJ H 

-= 
_ . .i- + V 

R4 
tt0 

C 
',"_L 

'; 

, 
':. -.. : 

J2. 
SACK EI>IeL IL 

01 

a 

R'Z. 4 

7 

e 

6 5 

B MA'!>1CR c:.!..R H 

8 RI::QUt!~":" I H 

B RE~Te H 

3 

eus I.l~ L .-------+---0 

¥1-_-r-___ -f--l. ____ ~ __ N .. 1 A MA'SiER,-L 

\...\ -
Ir---(l--o--._ BLS Q¢~ !-- -

V7 iii 
t)L~-o--<)_-I~ sus- D9J7 L -

o----c~-C)_-... f~1 sui; D¢S L b!..._~::>o-V_8"'O-_II< ... 1 6US D~B L 

1- Q-IZ8Lf'./ 

PI 
D--..... ~f'lUS ;: 8R L 

RIS 
IS., 

.0..1 
r.:::.,""""",,-I~ eus e Be;, 

CuT H 

L~I-"'IH----"""--- SA.C.K B L 

B 
1--I------------t:~B SAOk H 

52 11----'-------------S MASTER L 

NOTES: 
I. VECTOR BIT JUMPE~S MUST Be. CUT FOR. A ·ZER.O:.' 

.-;ND MUST ee.. INSERTED POl:!. A "ONa~ 
~. NP~ J"U""P£~ (N I) MUST ae: C.llT FO~ 50 .... 1£ 11/15 AND 11/"2.0 

S'tST'e.MS THAT CO "'OT \-lAVe. A. KI-\ II OPTIO"l; IF THe. R.IGoW"r 
\-\AU' R~ue:ST CIRCuIT IS USED FOA. ~PI't'S; OR. IF PIW J"I 
1~~T WI~ED ~ T!oIE 7B'a I SLoT. 

a. THE. RE~Ue:.sT' I"PUiS oF 'THE. U~USED CIR(.U{T MUST 
B~ GRoUIJt:lE.'t;). 

'.:cr 

A ~ IvrR;L .--------.I--!1--Q74~ '" 

L
' p~ 5 ciS ~---------------------~----~---------------------~ 

B ~11-J1"R 

A 1--____ --1_-+_-1 

Ot!.C ~v L.INE 14 

IC"'" aID +111 

7 

A2 +.5 V 

I :&IIUF 
100\1 
z.o~ 

-= 

,HRu 

6 5 4 

1

7 IL ~ 

~ 

QTY REF. DelGNATlON 

!~~nt==:::t==lt===t==:J~iiii'-.l=~ 
I~ ~~~------~~~----~~~ 

!~ fJFI 

2./1 

o 

c 

B 
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NOTE: 
FOR YAONLY 
res' ARE DEC 384. 

; .. ~ 

t· 

~ ... ': '. 

UNlESS OTHERWISE INDICATED: 
CAAlCllORS ARE .OIMFD,IOOV,200/0 

Ie's ARE DEC 8640 
PIN , ON EACH Ie = GND 

+5V,
A2TI Ptf!4 8 ON EACH IC= +5V CI C2 C3 

;~ 

GND,C2,TI L 
~ 

> " .~. I~ I~ (/)~cm L. 
~ 

Z a w 
b 

~ I 
~ z: . Ie 

~ 
... Qi- N ,r, " t-~ ~5~~ § ~ 

z 

~ g a i C l.l 
...J ~ 

Q:~);-

D< 
~ [." 

n!~It{ "\ Q;, m r~ '-- . J.. ..L I I I I ! I I I' I 
_,... .. r,_r", .. •. ,... . . 

JO 

., 

C4 
;: ~ 

AI 

01 

FI 

JI 

~ 
LI 

7 
NI --------------~~ 

t:. 

4~ 

12,..... 
RI "'" 

t~ 

VI 

14 
81 

2 
EI 

13 HI 

E2)2 KI 

13 
MI 

2 
PI 

E4 
13 

SI 

4,5 
T~8MFD 

7C~~ 
~~. E4· .. Ut 

-. 
35V 

-
D~~ '\ -->. 

DATI:: TRANSISTOR & DIODE CONVERSION CHART 
II-IN') 

DEC EIA DEC EIA 

Cti~_ DATE 
Ii :t:.,,"/,~ ,- ') '/0 

yP!~. OAlE · ,iho.) .-/ . 

fp~OD &-., DATE 

. ,-

I 

1 s~-t-a , 
3(lO:) 311S 

CI 
13 

02 

E2 
F2 

H2-
14 

J2 

K2 
L2 

M2 14 
N2 

4 
P2--------------~~ 3 1 R2 

·Pc 
9,..... 

S2 "'" 14 

4~ 
E4 T2 

4,... 
U2 "'" 3 

E4 V2 . 
.~ . 

.' .. 

mamnnmn TITLE UNIBUS RECEIVERS 
M784 

EQUIPMENT SIZE I CODE:. I NUMBER j Rfll 
B CS M784-0-\ E CORPORATION 

MAVNA_O,MASSACHUSETTS 
PRI~TED CIRCUIT REV . IAIBlel I I i I 

" ~--r- ~ "., 1 J I -, L l , I .... , ,,-.. . 
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9~-­
KI --------1 

8 
E5 10 

J 1--------. '---- RI 

+ 5V ,A2 - ....... ---------::...-----~ 

iK 
1/4W 
5°10 

NOTE: 
DEC 8640'S W~RE PHASED 

INAS 380 REPLACEMENTS.ANY 
380 FAILURES SHOULD BE RE­
PLACED BY 8640 / 5. 

UNLESS OTHERWISE INDICATED: 
CAPACITORS ARE .QIMFD,IOOV,200/0 
EI,E3 ARE DEC 8640 
E2, E4 ARE DEC8881 
E5 IS DEC7400 

PIN I ON EI,E3 =GND 
PIN 80N EI,E3 = +5V 

PIN 7 ON E2,E4,E5 = GND 
PIN 14 ON E2,E4, E5 = +5V 

CI 

'-----'E-

C3 

C4 

C5 

+ 
C6 

6.8MFD 
35V 

GND,TI,C2------_e__-e_--{ 

51 X9 12 HI------1 
FI XID 13 

E5 

3 
}------- U I 

+3V 

----
4 

6 
II 5 

~I I-O-SSLW 
H3BrmN 

CI ----------------------------~------~ 

81 ~.--------------~ 
10 

E2 ~~----~~12~==~----~t---1I~ AI X2 

II 
E2 

H2 ----------+----------------e_----r--; 
X3 6 ,-----..... 

EJ ---------+-~ 

5 
E2 

K2 ---------~------------__ --_r--~ 
X4 2 ,.---:....... DI ----------~~ 

3 
E2 

M2 --------~--------------~----T_-; 
MI X5 

10 

8,----..... 

E4 
9 

P2 ---------4-----------~----~~ 
LI X6 12 r----....... 

13 
E4 

II 

52 ----------4--------------~----r_~ 
RI X7 

4 

U2 ----------+------------------~~----_+----~ 

PI X8 2 ,..---

3 E4 

13 1---------- 02 

14 t------- F2 

3 1---------- J2 

2 r--------- L2 

13 r----------- N2 

14 
t------R2· 

t----------- T2 

2 1-------- V2 

r-"""I~....--.y--.--,- _. - .. ----------------------------r~_:__----_r::_:::::_:___, r-------------------r"'--------~~--------------__I 

~,~ .. ~.~;.ii., ~~~~~:~~~t~~~,:~~;~~=::E~.:,A:N~=S~~I~S=T--=O~=R~=:~I=A~=D-=IO~D~E;=C-O:N:~='-!=R=SI=O~N=C=H=A=:=~~~~T=IT=U~U~N~~IB-U_S--T-R~A-N-C-E-I-~-E-R~S-~ 
, ,.., 1:.:T~E'III.JI ... ----+--_-t ~---_+---___t COR PO RAT ION "------'L---L---------r.-'T"-r--r-~..,.......T....:::T--t 1 1!a:1:':5v~ .. , . ! '""" r-
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8 l 

o 

-

c 

B 

At-------i----tr----I 

8 16 
IC TYPE GND + SV i GIlD AIID 511 AIlE USUAL!. Y P .. 7 AND 1. 

I RESPECTIVELY EXCEPTIONS ARE STATED AIOIIE 

IC ... LOCATIONS 
II(C_IO. 
_1151 

32.. 
8 I 

7 I 6 

7 , 6 

I 5 

14 

C7 ITCJ 
I I 

I 14 ,14 , 14 , 
C25 []KJ cr @I:] CI3 [QLJ Cf 

1 I I 1 I 

• 14 , 14 14 • 
C24 ~ CI8 ~ ci2 []D cr-
1 , I I I I 

14 

C!D 
I 
14 

m=J 
I 

"""-...------- S.Iq IIt.U------.;..; 

I 5 t 

1\ 

t; 
> w 

r.. a: 

~ 
-

"0 0 ..:I --' z 
~ w 

C) 
l!J ~ \!J 

J~ 
:t: 

~~ 
u 

\:\.0 ~~ 
~, 
(5 

4 

I 3 11.21 1- t)-96L~~,<I.12 1 
.... nN lOO:)Jll$ 1 

~£S:I ~-YCiX)RCINATE. HOLt: i..OCATIOM K"C'O-M1C1S-.·4 I 

IRtr A~'S'Y./D"I\ .. I.\NG HOL.t lA'fOUT P-AW-M7 CjSi;t)·~ 2 
~ty: MOOUlE ECO HISTORY le-MH-M 7CW5.-0-& 3 

I ETCHED CI"CUIT 80A"O SOOct040 .. 
! HAND\'E, FL.IP CHIP MAGEH~ qo08~'!>7-6 S 

<4 EYEL!.T QOOG732 6 
2!i CI-C2~ CAP, .OU1~ ICOV eo" AXIAL 1001610 7 

2 C2~-C2'7 CAp' 6.S.u.+' 3&V 10" S.TANl IOO~30G 8 

I E:I~ IC DEC 7400 IqO~'07i1 q 

I IGt Ie: DEC 7420 IQO&&77 10 

2 E2IE~ Ie DEC S2el IQOQ4QO 1\ 

I E2r:. IC eEC '7~04 ,QOQ686 12 , EqIEIO,E'1E.,EI~.EZI, EZo'! Ie DEC 741q! IQ'OOl9 I~ , Elq IC DEC 74~7 IqlOOq, 14 

1 £7 IC DEC 7408 IqIOI~':> Ir:t 

12 
EI.E4,E=JES,E.II1 E 12. 

IC OEC se61 IQOQ70'O 16 ~\4.E'~EI8.E20IEZ3,EZ4 

I I 

OTY REF DESIGNATION DESCRIPTION PART NO. ~~ 
I fIRST USED ON OPTION MODEL 

I I J I I I I I I I I 1 
PARTS LIST 

I PDP" ETCH BOARD REV I 0 I 

~---+----+-___ _+---_tNEXT HIGHER ASSY 

-+--I- ~<;?D~I IIU:ER 1 ~ 
.DILSI M795-lU I C DEC NO. EIA NO. DEC NO. EIA NO. 

SCALE 1---+ 
SEMICONDUCTOR CONVERSION CHART SHEET I OF 2 DlSl. I I I i I j I I I I 

I 3 I 2 I 1 

0 

~ 

c 

... 
-
~u 
r--

B 

-
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8 , 
ThS ORA\\ 1-":(, ....... D 5N;::IFICATlOr>.;::' HER.[!N. ARE THE 

PI:.("IrEt:.TY OF D:GIT .... L EQ\II~:."~T COO~"ATI()t-. A~D 
51-!4.lL NOT BE "EPIO..OOUClD OJ,. (OP.(O OR u:'ED .t\r, II.HOU 
OR I .... PI'rlf...T AS THl &A~15 Fe;... THl M .... NUFACTURE oc;. Y<.Lf 
OF 11£"'5 WI .. HOt.:T .. ,U:rTTE .... PHt,yIS90 .... 
cc: '1''' UHT@117;,:J1GITAL !.QliIPMENT CCfl;PO~AnQr.l 

AU 

Ar2 ....;..;;;.I..4-o~J-!.\Il-1 C~ "! (I) .li. 
BaSI 

7 
1 

A .... ' ~~I-Hf-"~Y02 ~ i R2C\}"""ca'----<-t-+---. ~AlU. A,",' ~!.:.-.I4-I.~ \ale 1 ~\(\) f-q-'--~+-t 

AN' ..:;:.:..;:.:....,-J....ir.;"':...to~ "$(1) t--s,-----1 
nR \.tl C~\(I :w 

13' 6 • 

.Mn ' II 
\ !7 

I\q 

~~ ~ 
~.-~ 

A'" 

~.'IJAK2 . 
I--t++-t-J~ 

AIt, ..sIi'~8 co t,.., 
~'8~ • 

~ 6 I 5 

~-\0 I..§../i\\-I 

l 4 1 

r-

3 I ,21 

r!fm4 aA\ 

~'3 ana 
EIS ,-

~S88} I &\ 
£018 

\. 

au_~2 , 
-- ~~ ~3~-tj=j=i=================~~=======±=t==~==========================~_r--_r----~ . 2 l,\ .. , 
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FIRST US"D ON OPTION/MODEL DESCIIiPTIO," 

PARTS LIST 
3~~0'" ~ .... \-1 ~~, 2. \.--. 
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OTyJ 

an 
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I PART NO. r ITEM 
I NO. 
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r--
7U 
-
-
I 

i9 
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A DECIMALS I ANGLES -:J, DAf~ A , .. -.0061 '030' ~ ~' TITLE 

L-______________________ ~" ~\~ 

~~---I 

! ~ ~.:';;:;;::;,-;:'f~;;;-;;;;;~;;--1i~~ROJp' L3",""":--~~~~'r~E. WC r' CMA MODULE 
I R:':MO'lEBURRSANDBREAt<SHARP IP~~." • ..L 1:JP.'i r 

CORftfRSSUAFAC£OUAUTV. 1t1r_. ";;.J.l'-.t" ~ 
MATERIAL NEXT HIGHER ASSY. 

" oat lUll 8 6 5 7 

!- J ~ 

, ~ I vi SC"LE -+---+ 
5L1~ ______________ ~ ____________________ ~ ____________________ -, ________________ ~ __ ~ ____________________ -r __________ ~--~~---r ______ ~~~ET~~Z~~~~2--.,~~~~~~~~~ 
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, ... " K'MU"'K t\ 11 •• "1,1.11 '.1' 1(. "" ."0 _I ..... ~IC' f"UIIfIOt,fl IMt 
lIlItCvn' .... ~rlla.'f '" ... , .......... 'MOUf.Q. , ... "~ I!t:~, 
(~1 ao ,,. DIGI'Al ,,,,,,,""II' 't~"""',,* 

VI (~RO~~-_L __ ' ______ ~ ____ +--r ________ -'~l ~ 

01 OUTLO-1i ____ ,' __________ -+ ____ -i __ ~ ________________________ _t~ 

~ BUSY-H 

AI~~H~-H~ ______ ~------~r_--~~------------;_--------------~ 

',,+IIV,A2 

1 111411Lca 

'-', 

Cl,TI " 

~, 

81 -=~~-=--------I 

cl-......... • ... a 

UII.EBS onaiinsI! IfCICI'TED: 
CAMalalS ME .eM ,tDeV. 2e% 
E I IS A DEC14H5311 
a,s,e ME J)EQl2I1 
D IS A CEC140211 
£4, m, E8 ARE DEC1 ..... 
E1 IS A r£C1411. 
E. IS A DEC14N1t 
CHE2, 6,£9 PIN .. -+IN 

PIN •• GIC) 
ON ALL 0TItER IC's PIN 14. +GV 

PIN 7-GIC) 

I1T72-

3'5V s.aur 

{ 

I I I 

3 

D2 

E2 

F2 

Ie £-4 tI L ,E1 

Ft 

E2 

IC2 

.12 

SEL SlAlUS" L H2 

- ..... 

SEL-7 OUT LO-H 
0 

S£L-6 OUT LO-H 
M2' 

2 SEI..-8 our Lo-H KI 

8 SEL-4 our Lo-+I ' -----JI 

LI 

E6 

l 1£)2 SEL-2 OUT LO-H R2 

I F~ 
8£)6 SEL-I OUT UHf NI 

II 
E8 4 SEI.. STATUS OUT Lo-H 'MI 

II C, 

A 

- E9 

13 
P2 

12 
H2 

II 9 52' 

Ie II 
U2 

9 13 -3 OUT HHI --,--PI 

o..:~--------,~ E8 )6 SEL-2 OUT HI-H Sf 

~4 SEl.-1 oortll-H ... 

8 
E8 

2 SEL STAnIS OUT tI-H ftl 

START lC-f'ER 
8 TIMING L HI 



THIS SOil "' ... TlC IS HlllWSHlD Ot\olY fOIl TlST AND IoIAINIlftANC! rUMI'05(S THl 
CIRC:J,fS AilE !''<OPIHETAHY I" MlUfil ANU SHOULD If TREAllO Ar.COAOlft(oLV 
COf''tR'(''H 1970 BY OIGIlA!. rQulPMUH COIff'OlMTIOI. 

JI FI H2 

4 6 

3 5 

HI F2 

RI R2 R3 

DI 

8 

EI 

R4 

E2 AI U2 LI 

10 12 6 

11 13 5 

02 BI PI NI 

RS R6 R7 R8 

1(2 CI VI RI S2 P2 NI M2 

4 10 8 2 4 10 12 

3 1\ 9 5 9 

KI L2 51 T2 V2 Ul R2 N2 

R9 RIO RI! RI2 Rt3 Rl4 RIS 

+5V.A2----L---------L-------~~------~------__ ~ ________ ~ ________ ~ ________ _L ________ _L ________ _L ____ ----~--------~--------~--~--~L-~--""""T~~--""""T--_i 

UILISS OTHERWISE INDICATED: 
RESIS'RJRS ARE IK. .... ,.. 
CAPACITORS ARE hItIf. IOCW. ~ 
EI,.EJ. U. E7 Alf£ DEC888I 
~ E4, E6 ME DEC7404 

'~I 

C2,TI----------------------------------------------·----------------~--~--~---L--~----L---~--~ 

DRtV£R 

MAYNAItD ...... aACMU •• "y. 

• pi Nt, - Bl. fA t: 
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NOTE:L Cl IS CHANGED TO 
5000PF -+ 2.o.l C 1001765) 
F~ A DELAY OF 31US 
NININUN WHEN USED 
WITH A DL Ifl. 
a. FOR M7'9f0-YA CHANGE 
CI lOfa,8.J 35V(~~7) 

ta£SS onDWISE 1llCATED: 
RESlS'roRS ARE I .... "' 
c:NW:m)RS lIRE .. Ivt,.,. ... 
EllS DEC74GI2 
E2 IS 1lf.'CT4M, 
E5, E8.. DEC98Itl 
E4,E9, EII,E12 ARE DEC7474 
91$ DECMII 
ES 1$ CIiC8III 
E7 IS DECMtIS 
EJe IS DE74IJ4: 
0.5R.IT LIJ6S 

we 

.-

, 

I 

-= C2, TI 

2~ 
~ E9 RIO 

AI SSYN H 2 12. EI 13 100 ~ S 

iL~ ~"'R E2 f.~ .... C8 

.1 . EI .. OATA ,'TQ..MJ:L E2 
,.IIf,S% 

~;;; Ii 
..B ./£1 AOOA TO BUS L FI I"' 

E9 
II o· .J2 CI ana. H 12 

~ E6 BUS CI L 01 II 
C4 

CI' CIl am!l H ~pf,ft. 

~ BUSCflI K2 
, 

t8" JIIDA TO. BUS H Ell 

~L 1!I..r--

J£I 4 
HI RES1Ml' .L 

III 
II r--

~~§v rru ...!f E7.l1 IB<~IIR 
+~7owl 

~ ,... 
d Ell 

* I. L,-
f-ll .I! I Q~~ H ~ .II 

12'~IV CMS 
~,... 

EI2 .f\ 

L2 I:WI.TA 8TA L. II .~ 
!:CO: 

~ 
RI 
3&1< ..... CIlL 

CI tl SEE NOTES-~f 

~~ 
1&2 1 TIME OUT (II H '~ "I 2,..,..Jl.1..!§. ~ Js ES .... ~ 119 3 I LI I 

:a1af~1I; 
E4 Ell 

II. .I.e TIM[, Mill I. 1<1 r .. ~ ~ cut, I ~ '02 

'f'C2 
W 

MS'tN Ill ... 

, .. 

. naTA STR-l (Oll R2 nATA STR-I II L 

I~ 
52 

R!I 
II< 

CLEAR IIBS'Y II ) H P2 
LEAR I!BSY II. HZ 

I~ ,ES .. 9 E8 

R3 
II< 

2.~~ 
EI2 

3 0iL ~ 
........ )4 

lL84 
BUS MS'ltfl. 

~I 

I~~ ~I 
it7eNS 

R6 
II< 

PI 

VI RI 
81 

UI 

U2 .. 
1/2 

-

10 
~ r; ~; ~. ;; 

C9 ~ f','" ~1J~ 
-~ 11 2 

$I 
aUf' 1=0 6. 

, 

. 

.', 

, . 

r. 

~'-&"Ile a.£AR DATA flO (I) H 

E4 CLEAR DATA RQ ( I) L 

' .~~~ ~.~ 11£10 

a ~ 
~pI,ft. 
/I 

A4 
II( 

R7 (~ (~ 
5061( 

ell 
4l';II ~ 

I~ / L3 
3r;\_4 ~ lie DATA !ITA-:! III 

3 LJ TIl,) E8 

.16 I~ DATA STR-2 (I) H 

- 'TsiHs LJ 
i2n , 

,., 

11\ 

Nt 

T2 

M2 

.. ' .. -.--... 
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A 

B 

!.'..,BlJS 
..-- croa 

UNIBUS 
COla ECTOR 

23~ 24 
1111 

CIICS EO' .7 .. 0 liT 0 D In lUI _ -tT _IT 0 In NPfI 
15 81T 17 11 81T IF- ifF. _ OIL ERR SiT Si SEL ~.. sa. ENI CUR 

tD8iT 13 ~ 811 IIT:..-:c STI I----+--~ ~'~: ~ TU DEL 
SELR 7 CIt _ 1113 

lilT III .. RII$ 
~--+---~--.~ 

SIIIN CHMI 1112 J CIt 

&IS CHAN 1 CIWI P 101 

ptM41 CHAN ~ lRCS TUR 

CHAN HIN B 108 SSYN 

IIIIIIUS 
DRIVEIt 

I. r:--o .. t--D DIT 2 J!L DATA NI I DATA 
1 .-- FRI tRR DUA BFR 

I---D .IT W torn P3 t---t-----I GO:IT ~ ...... -+--t·-CUR--I BYTE I SAllE STB I r---
I~ .. F\IIIC FUNC lUIlII8l.E~t----1 IP DEL rua TU r--IIEV1Cl IIITUIIQP1 IIIII.,S m ~ RL UI 
o 81T 0 SELECTtIR canaot. WTfR f-D-'-I-T +-D-.-IT-III .. lT lIT 8..:"TO Data Ell ~ET Z ~. :m 
I. BIT CONT DL 82 1\ DEC DECIIDER ~-l--+---I "'+iT-
IDa m ~ rom- ~ INIT :: "-'--+--+-~lllUi - r---

,-- B8 . Uii1 WLT Wl' l--+::~-I~ :l.' ~ - ~ - ~RDB 
I-- in 1-. f1T rr' -INIT mo 2 I 

ERR 
4-81~ 
COUNIER 

RlE 
ClK 

t--2 
SAlE 
TU 

-

----
DATA 

FR IN 
BIT I 

ET I-----
ILL illiTE 

_EMB 

PAE 
CHAN ! CIIM 7 DEN 8 PE'" 

~':.:; . AI'E MAC, TAPE t::J!m=::j:;:::~.~9'r;:::;t.::m&1t:=t.~.W:I,C~t:::J .. mI4C::;1~J .,m178C::;;t:;:::::::i.iW,=::;t lOR!! ( OUN T h=J-"iil!t4'=:;:1:;::]Imiit:c~t::Jj:it=::;1:;:::i .. utlc:::::::;t::::!!t:=:;t;:-!m,-,'t:=:;t=E 1I1[)'J=::j;:::J .. iiIs2·t::=;t::uiITlt:=:j;:::iii II?Rit:=:j ( ~-~·~C~op TE~-:J~~~OR I _""1 2 I r.II'1' 2' 2 I 2 , 2 I 2 , 2 t~~rN~ I 2 I 2 I 2 I 2 I 2 I 2 I 2 I 2 I 2 I 2 

25 26 
11112 1112 

SET SEL 
r-- 2 

REV _ 

- SEl 
1 

FlO 

r-­
r--

r-- SEl 
8 

27 

KMII MAINT 
PANEL 

: I.A8lE 
CDltlMECTOR 

28 
...llllJ. .283 

PRIORITY 
J.-ER 

29 
11113 

D BIT 0 BIT D BIT DATA EN8 OIF SPACE DIF OATt DIF II1II DATA SlCT SLCT 3 C~ 
~ as 15 II BIT :: :R 'lIT so. ojll 1£. OIR lOB BfR Blft --~~TI~ WDR ..... nu:, ~ OUT LO BIT .CUA 
o liT ~LI_3_-t-_-t BIT __ -t-OO_--I SELa ~ I--- STB I lOR _ INIT r-:-- :~T 
88 '--- 14 r • SEL 1 GO CRCS GO ~ SlCT Jr---
r-- D BIT t--- 0 BIT lOll r--- IlIT S2TRDB RD STI ~~ ~N BIT t-_-+-_-+-_-IGij"7STRDQ". _ St'CT rttLUI EYEN ~ 
D BIT 83 BUS B;JS REGISTER D BIT \I STROBl I ~T lO f--- CHAR 
114 RECEIVER DRIVER r. SELECT 12 00 SET SET = ~ 1D5 SAllE sa f-- GO ~ L~_ 

RECEIVER t---+---+---t lOR BIT all! bATa TU INT ~ fTRDB INIT BTE lOUT li t-- ~,'J;' 
~BIT i,BIT I D1:1T O':IT 1---t---t. __ .E8fR '!tr--- 'r--;---1 READ I--
'ii8iT t--- r-- PlE CRCS BIT t--+--;----1 IDI ID8 I-- 5; B 5 ET ~ 
88 t-- . D BIT 1---+'---1 GO U?cS f- _~ 4 J t--- r---"- CuP I--
r-- D BIT I 98 ~. BIT STD BIT I-- 104 EOfF ERR ~ I:n BTE r---

83 t-- 88 2 RDS" r!.3'~1- - I WDR I----- SET wDR 
IllS "",,_ IiO CJR 

,"'/ v 
301:""''' 31 33 34 35 36 

_ !flB4 '11 • 

37 38 
,/ 

39 40 41 42 43 
~, 2' 21 _~I 21 21 2 I 2 , 2 I 2 I 2 I 2. 2 I 2 I 2 I 21 2 I 2 I 2' 2 i 2 I 2 I 

..... ~RB~~ 018 D;';& ET SEL 
I!!DiI9~YI-:BSL=--=-,,~1l£II IlEH .. l11li rr: :1 ~ 2 eRE __ 

sa 
Ifi 

CUR 
DEL 

GO 
STD 
I 

B 

NW 5 8 I--+--t~:""::"'t---t -I---_--I-_---\cu 2 c---r--
1-----+'---1 GSD MPR GO t- ERR - REV 

f~~UR~~:'~R:-.r--~--r:-:-~e-E_N_B -t __ +S.:.../_R08--tI~ ____ PAE RlE CRE ~ 1I\'lT GO 

A DEL INT BYTE OATA CHG DlTA I ~ STR08 
1-----+---IE118 tIlT BFR TU BfRIN IlC ERR 1---t---iS11IIB1 8TE r-- 2 

- r- "- ~~_ ~ GSD • I---':I,;..;NrlI-E_N_B-t __ +B:...I_T_.--J-W- GO ~ BR 
p,e.,." S(CT-·"I----I---i:: GO DATA DR GO 5T~6E~ ~TROB BTE pTROBE~ INT 
B.~~ OUT HI F'T~BFRIN INT STROB ~ CUR c--l-

, BIT 3 1 r---
~ INIT .. ~~TA ~ SR t--

~RIN EOFf DEN - M~ ~5D INT r- GO BR 

BGl ILL 

~aE_,~~~~T~l_+--~~ __ ~~_II,T~1~--_+--~h_5--~~~~-lTB--~~~--~~,r,I~T~B I~ 
1117 •. ., -"- -"'~~ Mf,88 "',3 11621 

USA&E I 

DATA 
BfRIII 
BIT B 

2 I 2 I 2 I 

:~A IN SPACE RO 
BIT 6. RIlS 

'I IRS t:lOT 

2 I CAB, 2 , 2 I 2 , 

ILL . PAE IRE -

TIleR 

2 I 

P':'P 
BIT 

.216 

roo-
STRDB 
2 

r---­
TIllER 

I-­

lRCSD 

11113 
-2 , 2 , 

I!IATA INIT 
"'~R IN & 
IBIT 2 &0 

1101 r--
f- - r- - F'T~BE 

.......4...-1--- r-- , RID 1-.-:F-:IIK-:-i'='GO:---+-D.l~F -II SPACE TIllER 

-6 TIIRU S' CT 

Isltt 11 '5":T 

R:::';L;<VED 
FGR IN 

h JU: E J3E 
t--r- -t- STRDB Dlk REY t---

Lr. 1 ~RIO ~~. lill 'X6 lilT BOT 

I- -
\MTl 
BFR III 
BIT 2 

t- -
Dill 
~R II 
~1IT!1 

DUT LD Ci',R 
.-t---

r-- AI6 IRS 

AI7 SIJIII 

r--- r--
CRCS cu IPR 
.!!!-- 1D2 ~ SET 

r--- BR INT 
CIN 
IT 

fillER PEVN "-
r--- BTE 

\ 

.2 , 2 , 2 I 2 I 2 I 2 , 2 , 2 I 2 I 

D 

-

c 

8 
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FIRST UlO£D ON OPTION! NODEL DO NOT SCAl[ _NIl -. '" DATE.! til_a E 0 U , PM E N T 
PDP-II UNLESS OTHERWISE SPEC'FIED' .. J·~ t: • ..u.. -. '~-I •• • CORPORATION A 

CHII·D.,!,~~ IC!_·TJ ~ •• ~ ••• ~""L_U_'" 
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He 

ptVG 

He 1)C 
+5 -15 GJJD 1.0 1.0 +8 
IZ I 7 I II I 61 ~r e 

~l)ll!-tu BU fit. 'liD ~II 
'#14 ''4 'M" IZ.t ''It #14 
4 ' Z , 5 .3 

7 I 
ReI#. 

.... 

I TTY I 

I 

PDP-II 
D-VH-8RII-?-rJ 

6 

6 

I 

TMII 
L.OG/C 

L)-,9D- 7«)834/-0-0 

5 1 
H:~AI 

4 I 

~/7 ~/7 
R818 1--------!I;51·'8~i8 

3 
It: IJ/ 

T 

I f] I 
NOTES: 

Tl/l;D M/l)('iMUl4 C'ONF TG(/.f'~ TION" 
I. M/UI(JM OF (3 TR~NSPvF'rs 

PE~ CONTROLL El'? 

2. TOT/9L CIiBL£ LENa TN \I...:',"" TO 
EKC££D 80 FEET. 

3. IlLL TRIiNSPORTS J?.R£ T':; 3£ 
l!lOL TED rOGE TilER. 

4. 8(0819 -/0 CI9BL£S ,qR£ tJS£D 
TO INTERCONNECT T'i'IiN5P:;/fT5. 

.. -) 

D 

c 

+5 -IS GN D Nil Itf -- 9 

~ ~~'-s-.v-,"19fII-. 3-r.-~-~---I3 
DC He 
L.O 1.0 GVD -IS.,5 +8 

1--1---___ --11 I 

_I 5 t 

-

f----------tr--- PDP-II BLAt..1~ LOGO 
O-XA-74!.)7Q 3('-1-0 

:1 I:V Lo("e "SSy 

~------------~~ 
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I-- - ---- - -----I 

Hi2¢ PowE~ 
SLIPPLY( FRONT 
0 .. - CRB.) 

'NUT"-.":» _GO''''''/'''~'' QTv.1 DESCRIPTION I 
TMII I PARTS LIST 

PART NO TITEM. 
NO 

UNLESS THERWISE SPECIFIED DR~ ;z&.....I..u... DATE / ~J momaamo F. QUI P MEN T 

F"RO"-l T VI EW H-hlt - T M 1/-,1/ SllEIC:00:1 ~UMBER. 1 RfV 

"R=NI=StI-----......... IscN....,....,.,IL£~-J---.....j D IA RITMII- \lJ- 24 [ 
--+-- ISHEET I OF / DlST 1'-1 1 ! 1 r I II -r 

4 I 3 I 2 \ 1, 

~ 
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I.~I ~ I 
i5\ , 

~ ~Q 

B 
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DIGITAL EQUIPMENT CORPORATION 
MAYNARD,MASSACHUSETTS 

PARTS LIST 
BY A. FRAT ICELLI CHECK~~_ ':'7-.~a-u SECTION 

3/15/71 DATE '3//71 1 
'>". -..j~ PROD/>" /'"" ~ ISSUED SECT. 

--I.Lt.!7j ~ ... """" DATE0 ~ ·~v .f.>_~ 

DWG NO. / PART NO. DESCRIPTION 

G73f JUNPER MODULE 
~-----

Ml~5 ADDRESS SELECTOR MODuLE 

MIll INVERTER 

Mll2 NOR GA-l'E --._-
MIl~ J'EN L-INPUT NAND GATES --_.-

MIl' ... EIG:-:I' 3-INrUT NAND GATES 
MII'/ SIX l-INPUT NAND GATES 

'--'" '-- -_ .. 
M121 Ai,- R GATES --- .-. 

M127 ,,--2-2-3 NAn/NOR GATE ----_ ... __ ._---
M14 . 9X2. NAND WIRED OR MATRIX ---
.. n ")7 DUAL BINARY TO DECIMAL DECORDER MIG3 -_._--------
M~~j"~ s R/S FLIP FLOP -
M2.i'; SET RESET FLIP FLOP 

M21G SIX FLIP FLOPS 

M7 "":1~~ T}lREE d-BIT COUNTER REGISTER .----. --

M3,04 ONE SHOT DELAY -
M307 INTEGRATING ONE SECT 

:1627 NAND POWER AMPLIFIER 

M78:1 INTERRUPT CONTROL MODULE -
M784 UNI:3-US RECEIVER MODULE 

M785 UNIEUS TRANSCFIVER MOm]J~F. 
--' ......... _--- -~--
M"195 WORO COUNT ¢ C.uRRE.HT MEM ADDR 

Till - ASSY NO. 
D-MU-':PM11-¢-02 

MODULE UTILIZATION 
SHEET 1 OF 2 L_ 

DE C f'D R M NO .16 -·1031 
~Ai10 

DIGITAL EQUIPMENT CORPORATION 
MAYNARD,MASSACHUSETTS 

PARTS LIST 
JE BY A. FRATICELLI CHECKE~~~~~~ SECTION 
E 3/15/71 DATE .3 '3h ?J 

1 

1 

1 

5 
3 

T 

? 

1 

2 

3 

4 

1 

1 

2 

5 

1 

2 

1 

3 

1 

1 

1 

1 

SA"lpL 
OIST. I 

1 
n.,.:f~ PROD 

DATE8E~ 
ISSUED SECT. 

E ::.~ <> ,:-1. -.l 

DWG NO./PART NO. OEseRI PTION 

M797 REGISTER SELECT MODULE 
M798 UNIBUS DRIVER 

M79~ UHl:BUS MASTeR CONr/JIOL 
M930 MAG TAPE CABLe: TcRMIN,.c;rOR 

M688 UNIBUS POWER FAIL DR IVE RS 

~--

1""-'----

------

'--

Til lE ASSY NO. 

MODULE UTILIZATION D-MU-TM11-~-'2 

, 
DIL FORM NO.16-I031 
DR •• 110 

, , 

SHEET 2 OF 2 

"1 
, 
.L 

1 
1 , 

SIZE CODE 

A PL 
DIST. I 

· "-;,;. .,. :' .... 

QUANTITY /VARIATION 

--. 

.. --

NUMBER 

IR~l TMl1-~-~2 F I--- 4 
I I I I I I I 1 

QUANTITY /VARIATI(;N 

NUMBER REV_ [CO NO 

TM11-Jl-I.? F 
--

I 1 1 I I i I I 



r DIGITAL EQUIPMENT CORPORATION LEGEND QUANTITY /VARIATION 
MAYNARD, MASSACHUSETTS D DOCUMENT 

I 
~ 

I ACCESSORY LIST ON DOCUMENT CHANGE ~ 
~ 

NonCE u 
I.&J LLJ 

MADE BY K. I-IAYiEL CHEC~~~J~~"7~ SECTION PA PAPER TAPE ASCI1 ; z ~ 
DATE 6/14/72 P8 PAPER TAPE BINARY 0 0 0 

DATE..:?'";r ,_<:~< ~ ~ ~ ENG ~ 'tALi' L.. 4A,' PROD 
, 

ISSUED SECT . PM PAPER TAPE 0 .<.J>.--!!r.-' ... -.J 
D ATE '1- J ~ • ., DATE REAO-IN-MOOE I x ...J .-4 V 

~ .-4 
ITEM DWG NO. / PART NO. DESCRIPTION ~ I- ~ ~IO. - ~ ~ ~ fo1 

1 TMII-O COMPLETE PRINT SET (SEE A-ML-TMII-O) 1 

2 DEC-II-HTMA-D r.1AINTENANCE I'-1ANUAL 1 

3 LIB KIT-II-TM11-0 SOF'lW1\RE KIT (SEE A-SL-TMlI-0-28) 1 

4 . BCIIA-8 1mIBUS CABLE 8' 1 

NOTE; THE FOLL.)WING ITEMS AH.E REQUIRED FOR FIELD ADD-ONS ONLY) .-
1-
::> DEC-II-HR5A-D H720 POWER SUPPLY ENGI~:EERING DRAWINGS 1 

6 DEC-ll,-HR5B-D H720 POWER SUPPLY MAINTENANCE MA;.rlJAL 1 

7 MTl. . I"~ -ll-nlf'()(!n_ CTP TAPE AND WRI"E-UP (I.ATEa.rr KKV ,~ION' 

NOTE: THE POLLOWIN( ITE>lS ARE REOUIRED WHEN UNIT IS NOT 

CABINF.'"r-M£ I\J' .~ 

8 70-8288-8F REMO'PE SENSE C.l~LE (H720 POWER SUPPLY) 1 

9 70-7006-1 JUMPER PLUG (H720 POWER SUPPLY) 1 

110 70-700n-? IM.P.I:!,;J:{ PLU~ (H720 Iol'nWf<:w SUPPTN) 1 
" 

11 Be" \-5 MASTER INTERFACE CABLE 5 r 1 

12 90-: ")51 Mom.ryI:;rG H7\'RIMARE 1 

," 3 

" 

91-/710/ 90-5849 HOOK UP WIRE 1 

~I-
- -

tT1TLE ASSY. NO. SIZE e90E NUMBER REV. ECO NO 

, D-UA-TM11-0-0 A AL 'l'M11-0-26 13 TMII-
DEC Ml\c.;rl'APF. COlr-rROL PDP-l1 00014 

SHEET OF OlSl. I I I I I I I I l 
DEC 16 ;325)-1075-N172 DRA 121 

vo 



o 

c 

8 

A 

8 
...... _---_ ..... 
~orClllledar- ...... Oflnpert • 
........................... 01' ......... ....... --. 

q 
10 
II 

7 6 5 

__ , /.eCF: rlll¢-.~. I ~ . ~ .. --- -- I 
I I I. I 

~------i ; ~-----~ 
h----r ~-- --~ 

h---~ .. -"~ (lOGIC Iss, 'I) 

I I 

~--- - - ---. - - -J ~---~ .. --~ 
II I 

10 I 

9 I . 'i... . ... 
5EE ~·I~ (H720 POwtR ~Upp,-"'f) 

3/ l. ' 

L 
- ------~-- 4 

TRONT 

7 6 5 

3 

t--;-~::-;:;-.,~-=-=, ... V,..:I9::e.=i':..,."W=T/o,.",......N--I NO T6"5: 
115 V 

TMII- Z:id V 

VIeW II-II 

3 

UNU5S OTHlRWlSl III'lClfl£l) 
~M'1IItOH IN IIleNU 

TOlf_en 

/. '""RH#t;tf"/eAlT INCh"8 TO Be .DC-TEe­
MIAIE~ BY SY~Tt!'M P':C¥~/RCN:.A,/TS. 

2. /i0R' LU"#WI),IG IAlL>C)' vsT Rtf;:-e".e- TO 
DWG iIfI-o-l:>Z"-TMII-¢-I. 

..3. ro,e MR.K CCW;:IGUAE'NTlO,l,/ KIID WIP/llc:t 
OFPOW~Z #HJ?Nes5(ITEM~e) R~,rEL' D 
TO DWtJ'D-RR-TM//-¢-Z<1-• 

.,., role LOCRTIO,v OF CRBLCS{ ITeM ,!;t1.~ 
.:S; c..., 7) Rc F~,e 70 .DW6 ' Lrl>ft/-TM//-)i-¢ 

DUCIIII'TION 
ITEII 
NO. 

'II 

c 

8 

A 

" ! 



DIGITAL EQUIPMENT CORPORATION 
MAYNARD,MASSACHUSETTS 

PARTS LIST 
MADE BY G. ~~:.Il CHECKED ~J..'I GULICK SECTION 
DATE 2/23/71 DATE 3/30/71 1 

ENG ")1-1 I -=1':~ PROD cser ... .- .... ISSUED SECT. 1 /Xl --- - I 
DATE '-f,~. DATE 5~,}-JI 

ITEM DWG NO./PART NO. DESCRIPTION NO. 

1 D-~-7008341-0-0 LOGIC ASSY (TM11\ 

2 D-~-7408886-0-0 PANEL MAINTENANCE (TM11) 

3 D-UA-H72~-C-~ H72~ POWER SUPPLY 

4 D-UA-H72~-D-,0 H72m POWER SUPPLY 

5 D-IA-7007222-0-0 MAINTENANCE CABLE EXTENDER ASSY 
6 D-UA-BC11A-5-¢ CABLE ASSY (BC11A) 

7 D-UA-BCI1A-8-0 CABLE ASSY (BC1lA) 

8 D-IA-7009142-0-0 POWER HARNESS 

r-9 90(,)6073-3 SCR PEL HD TRUSS #10-32 x ~ SST 

10 9007786 SPEED NUT'#C31758-032-2'l TINN. 

11 90076S1 WASHER EXT TOOTE #10 HOLE 

12 9006023-1 SCR PEL HD PAN #6-32 x 7/16 LG 

13 9006560 NUT REPS #6-32 SST 

14 C-IA-S408778-0-0 PRIORITY JUMPER LEVEL #5 

1S C-CS-12098S6-0-01 MODULE HOLDER 

16 D-SC-1209818-0-0 MODULE EXTENDER Has,. 
...... -t).74a= 

- .' 

-" 

~'I 
. 

TITLE ASSY NO. 

.MAG TAPE CONT ROT .. :l-UA-TM11-~-~ 

DEC FORM NO.16-1031 
ORA 110 

SHEET 1 OF 

1 r-f I""'l 
r-f 

~ J:: 
~ 

1 1 

1 1 
1 -
- 1 

1 1 
1 1 

1 1 

1 1 

12 12 
12 12 

12 12 

SST 2 2 

2 2 
, , 
.I. ... 
8 a 

1 1 
.. .. .... -.. .. 

SIZE CODE 

A PL 
1 DIST. I I 

QUANTITY /VARIATION 

I 

NUMBER REV. ~O NO. 
TM11-9J-9J o ~'-:19 

I 1 I I I I 



7 6 5 4 

D 

SEE DETAIL A 

/ ! 
A2 

~ 
C2 

7~ A 

t .. 

I-
T1 

-+- I ~ 5 ti 1 " Ii 1 II 12 ~ 14 ~ 16 11 18' iii iC 21 12 ~_ 24 

c 
~~ 

A2 r C2 

I-
~B 

-t .. TI 

B 

7 6 5 4 

3 

A2 
C2 

· 
· 

TI: 
· I 

~~ 2& Z1 ~- .#I~ .. -+-
A2 I 
C2 

· 
: 

· 
· 

Ti: 
: 

3 

I. CONNECTIONS ON ITEM NUMBER I ~ 2 TO 
BE LOCATED AND SOLDERED AT MINIMUM 
PRACTICAL HEIGHT ABOVE BLOCKS. 

-', 

2.USE YELLOW W!:'~E <ITEM *'4) FOR MACHINE 
- WRAPPED AND BLUE WIRE (ITEM *5) FOR 

HAND WRAPPED WIRING. 

~ 
~ 

TI 
~ 

-t • +-..Ii 

C2 ~ 

TI ~ 

DETAIL A 
2 PLACES 

/. 

IREF 

C2 

r' ~ 
4 
5 

OTE2 

.5-
C2 

TI 

o 

c 

8 



·DIGITAL EQUIPMENT CORPORATION 
.. MAYNARD, MASSACHUSETTS 

PARTS LIST 
MADE BY M. MACKENZIE CHECKED M. MACKENZIE ISECTION 

DATE 3/5/71 DATE 3/5/71 1 
ENG /h.,?~ 
OAT E .'3j~i1_1L 

PROD r::,E.~~ ISSUED SECT. 

ITEM DWG NO./PART NO. NO. 

1 9008428 
.-

2 9107560-01 

3 9107256-09 

4 9105740-44 

5 3105740-66 

6 A-DC-740637~-0-0 

7 O-AD-54J4491-0-0 

8 A-DC-7411881-01 

I Y K-WL-TM11-0-23 

'10 A-WT-70072&I-O 

11 3700040-0-0 

12 9905016-4 

.i 

TlTLE 
WIRED ASSY 

DEC FORM NO. 
ORA 110 

DATE 3 -~- 7J 1 

DEseRI PTION 

BUS STRIP iA/F 

22 AWG BUS WIR.E IA/F-

#22 TUbING, TEFLONL WHITE A/F 

30 AWG SOLID KYHAR INS. WIgE, YELLOW ALi 

30 AWG SOLID KYNAR INS. WIRE, BLUE A/F 

LOGIC FRAME DECALS IA/F 

H911 MTG PANEL 1 
DECAL LOGIC ASSY. 1 

WIRE LIST REF 
AWT REVISION STATUS !REF 
PACKAGING INSTRUCTIONS REF 
COMPRESS-o-CARTON ~/E 

ASSY NO. SIZE CODE 

P-AD-7007261-0-0 A PL 
SHEET 1 OF 1 015T. I 

QUANTITY /VARIATION 

j 
! 

NUMBER REV.IECO NO. 

7007261-0-0 C iMIt- , 
_. . '; tJuu,",z . 

I I 1 I I I I 



D 

c 

8 

A 

.. 51" 
GND 
-Z5V 
('TC 
... BV 
-15 V 

DCl.O 
qC (,0 

7 

7 

+ 

+ 

J7eH DESCRIPTI()II 
NO J1WG COl.()~ 

8,10 zz. VoI() 

I 

6 

6 5 
WIRe T/?BLe 

F.I:'OH 
cat/AleC TIOII 
PI- >"5V 

PI- GU.o 

PI- -ISV 
PI- Rete 
PI- bela 

TO 
WITA' cacwec T/IJ/./ 
SCtbe~ H(/II1Z 

,9(1IC~ 

"31St 
Bf/IPI 

SOLDER ed/,z. 

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

----------

SEc WIRe TH8L~ 

5 
C; 

7 
(3 

9 

ITEM DEseR' PTI ON 

" CAPACITOR 

L __ /6 __ 
19.0 eer---------..... ~~I 

5 3, 

TMII 

~LE THEI!W! E SPECIFIED 

UNLESS OTHERWISE SPECIFIED 
DtM(NStON IN IftCtllS 

TOLERANCES 

REF (AwnWIRE. REVISION' A-WT=70072bl-O 
I CHP 7(5PMJI(HHJe /!COIV,s"/d()V 7"1-09005 

" PoP rIV£7"'iN>448~ q~M5 
I P.9'~~, Pawa <'AI/) .9'.55 Y . 

QTY. DESCRIPTION 

PARTS LIST 

9107~Sfo-77 

'1075';'0-01 

PART NO. 

12 
II 

10 

" {} 

? 

" S 

<1-

3 

ITEM 
NO 

mD~DD~DF.QU iPM ENT 

LOGIC ASSY 

(TMI1) 

0 

c 

;rn 
0 

I 

0 
I 

~~ 
ir<) 

co 
0: 
0 
I"-

8H 
~Q 

B 

A 



DRWG NO REVLTR 

K-WL-TM 11~,0-23 T 

I I I I I I I 
-t (j) ::O-U Z 'i: r- " c.... :x: 

FrLE~ 

.' .I . .. . • .' .L . " ...... '-1'~' . . ;,a.....:...... _ ....... ,. 



TMlt.'f HNU21l8.V1.2(22) 11/0bl"Il 8-JUL-"'4 81!)I .. AGE 1 
RUN NIIM~: II/l) p II~ OIl Dt; R BAY - Q DRAW NV PG ~ X Z tt~MARKS LI::NGTH UCr:;PTIUNtJ /(UN 

NAM~; PIN UHOI::R NUM~r::jo( 

+lV /lahUl A14H2 1 .. 01 • ,TMII-10 2 
+lV AaoUL U4Rt ,t .. 02 • TNlt-tO 1 
+:JV 111hUI At4U2 I-OJ * TM11 ... 10 2 
+lV 1\11,U I AlllUI t-01 • TNtl-tO 
..-lV 1\1 .. UI 1 8 .. 4/8 

+lV 1\19UI AtOK2 ,I .. ot .' I, 2 2 
+3V IIl'JUI At9UI 10.-02 • Rt 1 2 
..-3 V " 1911 I BllU1 i-OJ • Rt 2 
tlV 1\19UI I 13-2111 2 

+3V 1125ut A24F2 ' .. 01 • 'l'Mlt"OB I ] 

+3V A25UI U401 i.02 • TMU-OB 2 -J 
+lV 1\2')UI A241<' t ... O:J • TMlt-OB s 3 
+lV 1\2'>UI A24M'I. 1"o4 • TMII-n 2 1 
+3V 1\2')UI A?4111? 1 ... 05 • TMI1 .. t 7 1 1 
+3V 1125UI A2',UI 1-0(, • 'IMtl-17 ] 

+lV 1\25UI i t4 .. 0/8 3' 

·z UV A25V I A241tt 1"0t • TMu-n 4 
20 +)V 1\25VI A"iVI 1-02 • TM11"17 4 .... ~ .' +3V 1\ 2':> V I I 3-0/8 4 
.~ 
;~ 

83 +3V 1l115UI BO'jHl 1 ... 01 .- TMtl .. 07 2 5 

I 
+lV 1l115UI Bn'jE2 1 .. 02 • TMll-l0 I 5 
+lV "u501 fiOo;F2 t.03 .' THtt-tO 2 ~ 
.. 3V BU5UI BII'i.JI 1-04 • TMlI-01 J 5 
-t3V H.~5UI HlI'if.? 1 .. 05 • T"'II-10 2 5 
+JV 1I1I5U I 1~\I'iH1. 1-0(, • TMI'-10 1 s 
+lV flll5U 1 UQSKI l~O'1 • TM11 ... 01 2 5 
+lV IhJ5U I 811'iM2 1-08 • TMII-10 1 5. 
flV Hll!)UI SO'jN2 1. .. 09 * TM11-10 2 5 
HV IHI')UI 1~II'»1j I 1-10 • 'fMH-10 S 
.JV HII'jUI I 24-b/ll S 

-flV H05VI BO!;A I , ... ot • TM11-04 . 2 6 
-tlV IlU5V I r~O!iBl I~02- • TH11-04 I " +lV HUSVl 80!jCI, 1 .. 03 * TH11-04 2 6 
~ 3V IW5 V I HU'./il 1 ... 04 • TMtl-tO J & 
tJV f-I05V I bll'.T'1. I-O!; • TMtl-IO 2 & 
-f3V H05VI HO"V I I-Q(, • TMlt-tO I 6 
flV H1I5VI 800;U2 '''0'/ * TMIl-tO & 

+lV IhJSV I f t6-6/8 6 

G 

0 TMU.T tlNl)288.V2'l(21.) 11/06/'11 1i-.,UL-74 8151 t'AGE 2 
RUN f'II"'E AlP l' ft~ OIlUER BAY - Q DRAw RV PG V X Z REMARKS LENGTH EXCt;PfIU~::t RUN 

NIIM!!: PIN U1Hl~R Nu ... "Etc 
C 

.1V 1:\14U I A140. 1.0, * TMt 1-07 2 7 
-tlV SHUI AI4F2 1.02 .- TM11-01 t 1 

0 .. 3V HHUI AI4KI 1-03 • TMlt"01 2 7 
-flV j; t .. ," 1\14UI 1-04 * T"'1I-01 1 
.. 3V ~l"UI I l1-b/8 7 

C 
.1V 1:\l4VI Ai2S. 1.0t • TMI1-19 2 8 
+lV IH4VI AI2Ft ' .. 02 • . TMII .. 18 1 8 

• .3V 1'101 V I 111002 i-OJ • TM11-22 2 8 
t3V 1'1'1 V I AIISI '-04 • TM11-24 I It 
+)V I<.IH I BJ4VI I-O!; • T"'II"'22 II 

0 t)V ~1HI , '6 ... 0/B 8 

+lV B15Ul 'U40' '1",,01 • TM11 ... 11 1 9 
fJ i 3V 1;1':>UI tH4PI I-I)?, • TM1t .. 04 2 9 

-f 3V "t'.)UI IU')UI 1-03 • THlI .. JI 9 
t JV t11SUI i &"4/8 9 

a 
+3V B19Ul BlOAt 1·01 * 1MII·05 • 10 

., ;2 .+3V 819UI St9Ut. ' 1.02 * T"lb05 to 
"~ 

tlV IH9UI J 4-4/8 10 
i~ 
'0 flV Hl'JVI AlDOl '-01 • TMII-l0 2 11 ~ . 
'a C) lO +3V B19VI Atut"? . -1·02 * ' TMlhl0- • It .u 

:1 
+lV IH9Vl Al8KI 1.,03 *: . TMII-l0 2 11 
..-lV IH9Vl IH8K2 ' ... 0 ... TMU-17 I 11.. 

C:. -f 3V 1',19V I B19VI I-O!» • TMll-t1 2 tt 
I +lV IH9¥ I B20H2 1-06 * T1o\11 .. 16 I II 
I 

flV IH9VI I\?OF'l 1 .. 0'/ * TM11-t6 2 11 
0 +lV 1H.9VI B201i;2 twOB .• - IMU-16 tI 

+lV B19Vl I - 2~"61~ :~ I· 

H21lLII 132U.1·1 
.- .. 

12 <!It -flV 1-01 • TMt h'l 0 2 
.. lV B211UI B20HI I.O? * TMtl-IO I 12 
dV b2L1UI H?OKI I-OJ * THll-10 2 12 

0 f-1V A20UI B20NI 1-04 • TMlh16 I 12 
flV 112L1UI K20PI 1 .. 05 • TMtht6 2 12 
t3V B20UI U2062 1 .. 06 • TM11-16 I 12 

e flV 112L1UI H'OUI 1 .. 0'/ * TH11"16 2 12 
+lV t'2L1U I 1320U?' 1-08 • TM11 .. 16 I 12 
• lV H20Ul B?UI~ I 1~09 * TM11"16 1. 12 

$ flY H20UI 820T? t .. to • TM11-16 12 
~ tlV b20Ul t 23-.,1 .. 12 

'" • 



---I 

I , 
l' 

4:.. 
0.0 ',..., TMH.T HrH'~WH,V2?('l.?) '1/0b1'l1 1i-",UL-74 IIHt' .. AGE 3 .'-1 

ItUN NMn; AII' PHI UI~()t:1{ BAY - Q DRAW RV PG Y X Z HEMARI(/:t Lt;N(iTH E;XCEPTIUNI:i I{ON 
NRMt~ I'T N Ultl)I::R NUMBEK 

+3V 822UI 821.01 I ... Ot • TM11-04 2 13 
tlV 822UI' 822"2 _1.02 • ~M1i-25 l U 
+lV »:l2UI I.421.ti I 1-0) * TM11-ll " 13 
+lV 1122UI n,1.l"1. 1-04 • 1 1 t3 
+lV \~22U I 111.2UI 1-05 • TMII-2!i 13 

~ .. .. 3V 1)22UI 1 11-4/8 U 

.lV B%9UI· 029UI 1"01 • 'lMll-:U; 14 

.. ·)V B2'1111 nll"l 1-02 * TMlh,2!i 14 
+3V ~2'1UI I .-4/11 14 

+lV IUUUI B10CI 1.0' * TM11-Ol I 15 
+3V I4l0Ut B10DI t .. 02 • '1MlI-07 2 15 
+lV BlOUJ IUOJI I-OJ * 'fMl1w07 • 15 
+3V 1\ lOU I h tOI;), 1-04 * TM11-07 2 15 
+JV R10UI IH""I I-O!» * 1Mll-01 1 15 
+JV A)OUI IHOMl I-Ob * TMtl-07 2 IS 
+lV ijlOUI II )Ot42 1.0" * 'h\1t-07 • 15 
... 1 V IUOUI alVIH i .. 08 • '1HU-07 2 15 

• z +lV iuoUI . IUUI) I 1 .. 09 • 'IMti -07 I 15 
zo +lV tnOUI 1.4 loU I 1-10 • Tt'lII-O', 1 !Ii w, 
2 • .g +3V I~ lOU I 24-0/8 l!i 
-. ,-
co +)V 8)OVI 13.IOT? 11-01 • TMl1 .. 01 1. 16 wU 

.. ·1 
~')V IUOVI BIUVI li .. O?' * TM11-07 • 16 
+lV 830vl IHOU2 1,.OJ * TM11-01 16 
+3V ~lOVI S-2/11 16 

i lV IH'2UI n J I II I 1-01 * I{l I 11 
"f.!; oflV ",J2UI IlJ2Ul 11-02 * RI 2 17 

.)V IU2UI UllN2 11 .. 0) .. 1 17 
of3V IH2UI II 6-0/8 17 

•.•• > 

tHV Ullhut 1Mll-0) 1-PiN RON 18 

7 CH 1\1l!ia:;2 II-Ul • TM11-08 J TERM HEHE? t9 
7 CH IHI4L>? 1 .. 02 * C 'fMlt-02 2 CABLE t9 
7 CII BCI.H)2 ,1-03 * C TMlI-02 CABLE 19 
7 Cil 9-0/Y 19 

"J CH II flU'iF? 1-01 * TM11-08 I '1't:RM ttEttl!:1 20 
1 CH H AObl<2 ' .. 02 * TM11-08 2 20 . 
7 CH H """KI 1"0] .. TMI'-12 t 20 
7 CH H IUltlJt 1 .. 04 * C TMl1-0] 2 CABLE 20 
7 CH H IIns I I-O~i • THai-Oil 'ft;RfoI Hf:RI:: t 20 
7 eli I ''J .. 2/Y 20 

:~:; 

.~ 

.~~ 

iii 

C,) TMll.T HNIl2nH.V22(2~1 11/0(,1'11 8-.JUL-74 8e!). l'AGE 4 
IWt: IJMlt~ IIll' l'l~ UHO";R BAY - Q O~AW RV PG Y X Z REMAKKS LENGTH EXCI:;P'l'IUN:i RUN 

(~AMI!; PIN UllUa:;R NUM~EH 

• 7 CH L AOGL'2 1 .. 01 • 'Hll-08 2 21 
7 eH t. IH9RI 1-02 • .,M1I-09 I 2t 

e 7 eH L IH9W), I-U3 .. TM11-09 2 :ll 
" CH L H2'il,I 1-04 • TMtl-.5 I 2t 
7 ... H L H2'j!::, 1 .. 0S * T"11·1~ 21 ., .7 CH I 20-6/" 21 

AOI H IHUN2 1.01 * ,NU-a5 I 22 

• AUt H IIIIC I I .. O~ * TM1'-Z6 22 
A01 , ~.-4/11 22 

GI A02 H IHUJ.2 1 .. 01 • IMI1-25 23 
A02 
A02 

H BitBI ·1.02 • 'l'N11-2. 
3-./8 

23 
1 ':,' ,. ' 

zi 
4' 

A03 ti B'UJ2 1-01 * TM"-25 24 
AO) H tUlu'l 1-02 • TM11-26 24 

• AO) t 3-2/8 . 24 
: 

·z Alb 

• i~ 
Alb 

i: Alt. 

H IHU!2 .-01 * l' I 25 >. 

H B211H2 I-U2 * I 25 

• 10-6111 25 
0 
.~ 

.:~ Atb JU 

~I 
Alb 
Alb 

AlbCI 
Athel 

I" II09E2 'h'Ot l· ·t 'j .26 
t. B2liJ2 ·.1"02 .: 1 ~. , 

26 
. ' 

t 12-:11' 26 

AlfJCI 1-01 * TM11-15 27 
A2UJi"l 1 .. 02 • 'l'M11-15 27 

• Aluel I •• 61. 27 

AlbF2 

• Albl'2 
A lI,F2 

AlLiF2 i-ol • 'I'Ml '-06' ,1 .s··/ 21 
A2UF.2 1-02 • TM11"06. 28 

1 4-2111 28 

• AtbK2 
AtbK2 

'Al6K2 1-0' .. TMU-15' 1 29 
l\2tA. . t.o? • '1M11-15 2 29 

AlbK2 82.4FI '-0] .: '1NtI-U' I·, 29 

• AtbK2 
AtbK2 

'~2,4M I 1-04 • 'IMtl-lli 2 29 
~24MI 1-05 * TMSt-1Ii • i9 

AtbK2 

• AtbK2 
AibK2 
AlbK2 

~1.4t·1 I-Oil * TM11-15 '2 29 
824AI '.01 * tHll-1I5 l 29 
82'iAI f-oe .. THtS-n 2, 29 
82!iFI 1 .. 09 * TMU-U 29. 

• Albl\2 1 26-b/Y 29 

~':. . 
,' ....... ; _~_.i,O"'. , .. _ ... -." .. :., ........... " •• ·i.' • ...... ...:: . " ... ~ .......... ". ,~~; ... ~ "'-" .... ~ •. ~~ ........ .,.,jU.-,o._..... • .... ' . ..-.:. ..•.. -.: .... ' ~ ... ' ... ".,." ... -", , ..... ,'.' , ... : .~ ,.'.1, _. hi '.-' . ..' : ... ~ -_ .. ' .... - ! 

• :to 

g 



.,. TI'.1 1. T HNU~HlIt,V21.(1.2} 11/0h/" 1 II-JUL.". I:II!)I PAGE 5 
ItuN ,"1\ ME; fill' PIN Ul'l OF. R BAY - Q DRAW RV PC; Y )l ~ REMARKS Lt:NGTI1 EXCI:;PTIUHti HUN 

NI\i"\1:; PIN OHUI';R NUfolSEH ,. 
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• ~ BtlHi2 RUIH2 1-01 • 1 129 : UlbH2 IJ t 'H:2 1-.02 • I 129 

• 1 Ult1H2 1 " .. 0/6 129 

JI 
BUR2 818R~ "1'-0' 

., tMlt-li' no 
BtllR2 BJ2Lf i.02 :f ,IJut-'" UO 
UttlR2 1 9·2/8 no ,', , 
Bt9('1 "2281 1·01 IH III • • B19Cl SIgel ' 1 ... 01- • r.' . 

~I ua 
OllJCl 1 ""'4/8 u~ 

• Bl<Jn 820BI ''';01 * RI 112 
utlJFI 'H9~'1 i ... 02 • Rt 112 
Ul'JrI t J-0/8 132 

• 011J,,'2 A2!ina ' 1-01 • I IU 
UtIJF2 819F2 1.02 • 131 

0 IHIJF'2 , 6-0/11 133 

lHlJU A12D2 1-01 • TM11-04 134 
0 Dt<'KI 8t9Kt 1.02 '. TMlI·04 134 

Dt9Kl t to.-./8 Il~ 

0 Ut'JK2 tH9JI , ... Ill * TM11-04 13!) 
UtlJK2 'H9K'l 1 .. 02 * TM11.04 13:) 

~o 
UllJK2 I 2-4/1:1 13b 

.... '; 



BICJN2 
Bl"'N2 

., tHCJN2 
lU"'N2 

* B1CJSl 
81"''' 
.8H'81 

BlIJS2 
Ul')82 

1# 81982 

BluEt 
• l}20£1 

U2tll~ 1 

B2UP2 
lJ20P2 
S20P2 

112151 
112151 
82151 

62152 
1J2152 
D21S2 

.. , 021 V2 
B21V2 
021V2 

U22U2 
13~1U2 

'iii U22U2 

D22V2 
t'J U22V2 

1:l22V2 

6 1:l23J2 

• 

• 

1323J2 
823J2 

TI"ll. r 
nUN rjl\Ht~ 

B23P2 
823P2 
U:UP2 

1l23V2 
BUV2 
823V2 

• B:l4J'l 
U21.J2 

• 
1124J2 

1J24P2 
U24P2 

• 1.l24P2 

U;t4V2 
B21V2 
lJ24V2 • 

• 
• 

B2~J2 

U2~J2 
112')J2 

825P2 
02SP2 
B2'jP2 

D2bH& 
BibH& 
B~bH. 

D2bN2 
U2bN2 
U2bN2 

U2bPI 
82bPI 
82hPl 

B211Kl 
• 8281(1 

B2IIKl 

& U29Cl 
82<,1('1 
1329('1 

HND2UY.V22(l2) 11/Ubll1 
AlP PIN URC~R ~AY- Q ORII. RV PG V 

HAM~ prN U"O~N 

·619J? 
1:U9H2 
Bt9N2 

AClbM2 
SI9S1 

A II it I( I 
nt9S? 

02\1£1 
It lI'U2 

usn 
U2UP2 

n 1'1 V? 
142151 

K21Sl 
B?IU?, 

1l2tV2 
K26M2 

U?2U?' 
IH1K' 

H22Y<! 
IH'It:1 

~lbH2 
62~tl2 

'-01 •. 
i"02 • 
, ... OJ • 
1 

1-01 • 
I·O:! • , 

1-01 • 
I-O:,! • 
i 

'-01 • 
' .. 02 Q t . 

1-01 • 
1-02 II 

j 

'-411 • 
1-02 • 
I· 

HNU2BH.V21.(22' l1/abll1 
I\/~ PIN aRDE~ BAY-

HAM~ P1N UNO~R 

BlbNI 
82.iP2 

616M? 
B2W2 

ntuld 
IJ24J? 

816P2 
.. ~24P2 

IlIIlVI 
. BUn 

8(682 
~?'iJ1 

Bt6U2 
B2IjP~ 

S2uHI 
. Bt472 

B26Pl 
831CI . 

B?tlKi 
. ' 1t28H I 

n29CI 
lJ29H1. 

l,wO' * 
. f'·02 * 

1, 

11-01 * 
:1"02 * 
I 

'l-ot • 
'1"02 • , 

'-ot • 
'-U2 • 
I 

I-oie 
;a.-02 ._ 
J 

I-UI • 
... ga .. 
f .... 

'-01 • 
.-02.' .' 
I 

1·01 • 
'.-02 • t . 

TM1I-09 
TM11-09 

TMl1-Hi 
flU ... tS 

1 
Itt 
Rt 

1 
1 

I 
1 

1 
1 

1. 
1 

I 
I 

1 
I 

I. 
I 

DRAW NV p~ V 

:tMU .. UI 
f"I.-n '" 

""'Ioon 
tMII-\5 

7MU·t5 .. 
,ettl-lS . 

TMlt .. U; 
r .. lt"'tl . 

r"u·u~ 
tMlt-'S 

·t· 
, 
l 

'-I •... 

II 

Jl 

,." .... 

~ REMARKS 

I 
2 

t 

j . 

I . 

.1. 

'1 

REfiAIlKS 

.: ... ' 

'-~UL .. 14 S'~I ~.~E 1~ 
L~N~TH ~XC~prJUNb NUN 

NUM~f:H 

10-011 

7 .. 4/11 

5-0/8 

""0/11 

8-JUL-74 
LE;NG'l'H 

'. ,.-4/11 

7-0/8 

. -.~i 

SI!)1 
EXC~Pt'JUlb 

. ":.[: 

ueJ 
136 
U() . 
136 

117 
137 
U1 

In 
118 
&38 

tit 
U9 
U9 

If., . 

"0 no'" 
141 
141 
Ut 

142 
1441 
142 

141 :-. 
14) 
143 

144 
144 , .. 
In'' 
14S 
14!S 

PAGE 1ft 
RUN 

NUMSF.:M 

.41 
i41 ... ) 
148 
14' 
14' 

'49 
14 .. 
'49 

150 
ISO 
t50 

151 

"' t5i 

152 . 
152 
152 

151 
153 
'51 

154 
tff.-· .-

., .. ~ ..... 
U!t 
IS!» 
.55 

,56 
Ub 
ISIt 

151 
157 
15~ 

158 
IS., 
I~" 

. ,~. ':"". 

.1 
I 



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

-I" TMll. T IHW2HH. V?,?'CI.21 1 t 10(it'll 8-JUL··,4 81~1 PAGE 11 
RUN NMU: I\ll' PI/'; OROt:R IMY .. Q DRAW RII PG X- X Z lU:MAHK5 Lt::N(iTH I!:XCt::P'f)UN5 NUN 

HAM!!: PIN UI{DF:R HUMttEH 
:,;. 

829Ft A2'/M I '..,01 .. I 15'1 
BUFt 829FI j .. 02 • 1 159, 

'" 62':1f'l I, 5-0/11 15'1 

U2'1Kl A tQUI 1-01 .. TH11-06 1&0 ..- 82'1U 1)29KI '-02 .. 'fMlt-06 lbO 
829K1 t b"O/B 160 

a 829K2 U?'lK·" ''''01 .. 2 161 
U:t'JK2 B291)1 '''02 .. I 161 
U29K2 AHAI ' .. OJ .. 161 .. 829K2 • 8 .. 4/8 Ii! 

829M2 AtHiE? .... 01 .. '1'M11-09 162 .. 1l2'lN2 Il?IJN? 1-02 .. TH11 .. 09 Itt2 
62'1N2 I t!J-4/1J Itt~ 

" B2'1S1 K29S1 1·01 • 16:1 
82'111 IUIOI ' .. 02 • 161 

·z tilliS' I 4"4/8 16.) 
ltl' zg w. 

111111.11 1"'01 T"'II-U'I 1&4 JC U:l'lS2 .. 
~~ U2'152 BHS1. 1 .. 02 • TN1I·09 164 ,~ 

~'~3 Bi'lS2 I 15.4/8 164 

·1 82'1V2 A29E2 ... 01 .. TM"-" 165 
1l2'lV2 I~HII2 1"02 .. TNlI-1I I&!i 
02'1\,2 &-6/8 1&5 .. IUIMl A?uS2 t"OI • '1'Hll .. 04 J 166 
DUMI IHUII 1-02 .. 1'Hl1-04 16& 
BllMl t 1t-4/11 16& 

~~., 

IUU'l IBH'I 1 .. 01 .. 'fMlI-OS 161 
IHtPl IBIUI 1-02 TNt I-OS 16·' 

~) Dl1PI • 2-"/8 t6~ 

IU1P2 tUIP':! '''0' • I 168 
I.,;t U)lP2 'il If} 1 1-02 ., I 168 

IlJ1P2 , IO-ij/8 1&8 

4,;) Ill1RZ Intl'2 1·01 • I 16'1 
DJIR2 til'llH I-D2 • '1 169 
8l1HZ • 10-2/11 169 

;,;) 

f) 

~') 

f!) 

~ 

.. ) 

• TM 1l. 'f HN028t1.V'-?(22l 11106/'11 8-JUL~·/4 8:!)1 PAGI!: ttl 
nUN NMU; '\Ill PIN lIRVF.R bAV .. 0 O~AW MV PG V X Z "EMARK& LENGTH EXCa:;P'l'!UNb «<UN 

"ANt; (lIN OI~DI!:R NUM~EIC 

:tl 
03lVI AO&;U2 1.0. • 1' .... -08 110 
allYl OJIVI 1.02 • 1'Hai.oe I1U 

0 Ull V. • Ib'"'U/8 llU 

unCl 1\1".12 1-01 • 111 
~) B3:ZCl BJ2CI 1"02 • 17' D3:lCI I 11 .. 0/8 171 .. 832Fl IH8L2 1-o, • IU 

8J2Ft fU2(o" 1 1-01. • 17Z 
832Ft I Y-218 172 

e 
auKS 8t6AI a .. ol • '1'MU .. 05 ' 2 173 ' 
Q32Kl tH'ICI 1-02 • '1'HII-05 1 t7J 

e Ul2Kl IHUI I-OJ • TMII-Uti 113 
1U2U I 1 j-2/8 173 

• 0321<2 Allst t .. Ol .. 'I'M 1 ' .. 05 J 174 
B32K2 Allut ' .. 02 .' '1'Ml1-05 2' 174 

-z B32K2 IU2U '·03 • ''1'M11''01l n4 
.'9 IU2K2 t 7.0/8 114 .. 

J C .g 
DUNt flluUI I-Ot • 115 -. 

• ~3 812Nt ,IU2N1 1 .. 02 * 175 .u 

.;1 BUNt t S .. Z/! ' ~1~' 

IH251 '.29H 1 1-01 • TM11"06 l1et 
IlJ2S1 IU2S1 '''02 • T'd 1 .. 06 110 
IU2S1 I 4-218 t11t 

• BG IN H AIOEI' '-01 * TMII-22 111 
8G IN H 801U2 ,,,02 * TMU-02 11"1 

• lie lU I 1"218 111 

BG UUT H I\IOAI \ ... 01 * TMtl.22 1111 

• BG OUT H ' BO'/Y2 t .. 02 • TMU·02 11 Ii 
BG OUT I " .. &/8 118 

• UGL H 1\2481 1-01 * TMtl .. 17 J T~HM HEt(~l 179 
UGL H I\IIHJ2 \ .. 02 • TMlI-U 2 179 
UGL II 1;1)1,)111 \ .. 03 * C TN11-OJ CABLoIi: 179 

0 BGL t '7-2/8 179 

IlGL ~ A24UI 1-01 .. TMU-n teo 
01 UGL L H29LI 1-02 * TM11"'11 \80 

'~ UGL , !J-tt/l:t 180 

"\ -.c'r, 



• 
• 

TMu.r 
RUN NI\M~~ 

8GL • 101M 
BGL • NXM 
OGL + NXM 
OGL + NXM 
OGL + NX~' 

BGL + NXM 
. 8GL.+ NXM 

• BGL + NXH 

• 
• 
• 

SOT 
Bor 
Bft . 
Bor 
SUT 
1I0T 
80r 
BOT 
BOT 
BOT 
BOT 

BOT 
DOT 
BOT 
OUT 
BOT 

DR INT 
DR I~'r 
DR INT 
8R Iwe 
Ult 1 N'!' 

.a BR INT 

DR MA:)TF.R 
.. 8R MI\Sn;fl 

Bit "'I\/iff-I-! 
UR HI\STI-:R 

DR OUT 
DR OUT 

• UR OUI 

• 

• 
• 1MU.T 

RUH Nlllo1t; 

DTE 
DTE 

• DTE DTE 

• DTE DTE 
DTE 

,. 8TE 

.. 
• 
• 

• 

8US 1\00 
BUS AUU 
BUS AUI) 
DUS AUO 
BUS AlIU 

8US Aut 
BUS AUI 
BOS Ml 
BUS Mil 
DUS AU, 

8US 1\112 
&US AU2 
BUS A1l2 
BUSAu2 
BUS I\lI2 

BUS Atl] . 
Bua A03 
DUS AU) 
BUS AU) 
BUS AU] 

BUS AU" 
• BUS AU .. 

BUS AU" 
BUS AU4 

• 8US All .. 

BUS AU~ 
o BUS AOS 

8US ""5 
DUS AtlS 

• nus IIU5 

, . .,., ... ~ ... ,. .. ;, ..•. ," .. 

. HNU2~H.V21(22) 11/061J1 
AlP PIN ORDER BAY- Q DR"" RV PG V 

NAM~ PIN URU~R 

It 
. H 

ri 
H 

AUE2 
A2!iHI 
ti2",.1 
tH'jPI 

L· UOA1' 
L ' .. A2.tF2 

H 
Ii 
tl 
H 
H 
H 

l. 
L 
II 
L 

H 
H 
H 
Ii 

" L 
L 

AU ...... 
8041(2 
ItOJK2 

It ,., l!:), 

IU2L?' 
612':1 
AO'»HI 
RUSE2 
BtlbLI 

AJU~2 

AJIJ~I 
A29ltl Ii'.,,,,;)! 

AIUU2 
"ton 
AJ.8P2' 

'''2/B'l 

A28M2 

AlOP2 
A'UUl 
AtUl)2 

I.Oft • 
1-02 • 
1-01 • 
1-04 .. 
1 

1-0 •• 
h02. C 
i-OJ. C 
f . 

1-01 .. 
1-02 • 
'~OJ .. 
1-04 .. 
I.O!i .. 
I ... (\(i .. 
1 

I~O' .. 
1-02 • 
I.OJ • 
1-0", .. 
1 

1-01 .. 
· 4-02 .. 
1.0) • 
'-U4 .. 
1 

1.01 • 
'-02 .. 
1-0.1 • 
I 

,..at. 
'1-02 • 
I 

TMu-n 
flilll-01 
rMII-17 
TMlI·17 

IMU-S i 
THH-n 

TMII-08 
f,.U-02 
fMU-02 

1'MI1 .. 22 
!foII 1-22 
1'lo1lt-22 

""'1 .. 22 
. IMII-02 

Rt 
HI 
PI 
RI 
RI. 
IU 

IU 
RI , 
I 

III 
RI 
•• I 

HNu2ftH.V21(12) I1/Ubll1 
All) Pl N . OROER kiU - . u DRAW RV PG If 

~AM~ PIN URD~R 

tI 
'ij 

Ii 

II 
L 
L 

L 
L 
L 
L 

A2BIl2 
AllBRt 
IUI.,:;2 

A22Kt 
A2UM2 
AlaS2 

At2K'2 
AU9U2 
8t)2t12 
nOIH2' 

L AI2J1. 
L IHOM'l 
L 802NI 
L BuUn 

L AULd 
L BIOK2 
L B02')2 
L 801,)2 

.. A12Kt 
L BIUlit. 
L 8tl2"'. ,.. " 
iI . ": BONI 

L . Al2VI 
L . A09U2 
L BUIC2 
L 80t~2; 

L 1\12St 
. L AOnt 

L B0210 . 
L 80U;I 

1.01 • 
1 .. 02 a 
1 ... 0] • 
I 

t.Ol • 
I-U a 
1.03' •. 
I 

1 .. 01 .. 
' .. 02 e 
1.03. C 
i .. 04·. C 
I 

TMI1-U 
rMlt-u· 
!NI hoOI' 
'1Mll wOt 

I-ot • TMII-\8 
1.02 e' !Mat-a5 
t~Ol.e C ~H1t-Ol 

· ' .. OA e C flU t-Ol 
t 

1 .. 01 • TM11-18 
".02 e .I .. Ii-a5·· 
j-Ola- C IMlt-01 
... 0;4 ,. .C , IIU t-Ol 
l 

1.01 .. tMII-18 
'-02 •• '''11.25 
•• 0) a· C THU-O'· 

'Rt 
, Rl 

RI 

Itl 
u: 

'., ••. 01 •. C. !NU-9S'.: . t . 

1-01 • TMII-II 
. l .. n • !MlI-at; ·.·.n e, C ! .. Il-OI 

' .. 04 aC tHat-Oj. 
t 

1-01 • TMII·, •. 
t.02 • '''l.-al 
'-03 a C IMU-OI •. ' 

· 1.04 a C!MU-OI"., 
I 

~~ I"!.; 'I :. . -

It ,Z REMARKS 

x 

2 
J 
? 

I 
2 

I 

" I 
a 
I. 

• 2 

• 

• 2 

• 

Z REMARKS 

I . 
2 

2 . · . , 

1-
I· 

'2 

2 
I" 
2 

2 
. i" 
a 

:.t 
t 
2. 

: ':. 

2 

• 2. 

:.t 

• :I 

'~~UL~14 'I~J ~AGE IV 
LENGTH ~XCEPTIUN~ HUN 

HUMHEM 

S .. t/8 

TUIM HEkt:l· 
CAaLE 
CABLE 

1 ~Pll' ItUN 

181 u. 
181 
181 
1111 

In 
In 
18:.! 

181 
til 
III 
183 . 

184 
184 

"4 
114 
IU 
184 
184 

UI 
186 
18S 
185 
185 

11ft 
18ft ' 
186 
186 
1110 

181 

181 
1811 
188 
nit 

189 
.. t 
189 

H-~UL-14 8151 ~AG~ 20 

'" 

LENGTH EXCEprlU~~ ~UN 
HUNSE" 

190 
itu 
190 
190 

t 91 
191 ,9. 
19i 

T~NM HEItEI 192 
.92 

. CAB"! 192 ' 
CABLE·; 193 

tJ-6/~ 192 

15-4/8 

lJ .. 0/8 

CAB"! 
CAD"E 

TERM HEItEl 

CABL! 
CABLS 

TERM ~ERE~ 

CABLE .. 
..C.ABLJ: . 

. CABLE 
CABLE 

TERM HEItr.l 

CABLE 
CABLE 

193 
193 
t9S 
191 
t91 

194 
19' ' 
194 . ,,. 
194 

195 U. ... n. 
19f1 

196 
t96" 
196 
196 
196 

191 
191 
197 
i97 
191 



.. TMu.'r 

... 

• 

• 

• 
• 

o 

• 
o 

• 
• 
• 

~, ~ 

RUN NiIMi'; 

• US Allo 
BUS A~" 
BUS r"l" 
DUS AO •• 
DUS AUt> 

8US AU7 
8US AII1 
DUS AIl7 
OUS AI17 
DUS AII7 

HUS 1\011 
BOS AOII 
OUS AIIK 
DUS AUII 
BU:; AIlIi 

BUS AU" 
nus 1\09 
DUS All" 
BUS IIII'I 
BUS I\llq 

DUS A10 
6US AlO 
UUS AlII 
DUS AlII 
ISUS A1" 

BUS All 
8US All 
UUS A11 
UUS All 
(JUS 1\11 

BUS AU 
8US AU 
UUS A12 
BIIS A12 
OUS A12 

DUS All 
8US AU 
UUS All 
UUS /liJ 
6US All 

TMll.'f 
RuN NAMt; 

8US A14 
6US A14 
DUS A1-' 
6US A14 
8US A14 

BUS A15 
BUS A15 
8US A15 
6US A15 
BUS A15 

BUS 1\10 
DUS Alu 
6US 1\10 
8US Alo 

BUS Al1 
8U8 A11 
6US A17 
BUS Al1 

~ UUS AC 1.0 
o!I 8 BUS AC 1.0 
~I BUS lie LO ~ 8US AC LO 

.;~ 
g BUS HI\S"{ 

• 
o 

BUS IiHS'( 
BUS BRS¥ 
BUS AIlSY 

6US IHi " IN 
BUS IiG " IN 
BUS BG " IN 

BUS BG 4 OUT 
DUS 8G'4 OUT 

() 8US IU.' 4 nUT 

UUS BG '; IN 
o BUS KG S IN 

DUS BG 5 IN 

• 6US BG ~ OUT 
BUS "(I '.i ulJr 
OilS IH. ~ Uu"r 

H~O~88.V22(~2) 11/0bll1 
AlP P1N onDER bAY- Q DRAW RV PG Y 

L 

" I. 
L 

L 
L 
L 
I. 

L 

" I. 
L 

L 
L 
L 
I. 

L 
L' 
l. 
L 

L 
L 
L 
I. 

L 
L 
I. 
I. 

L 
I. 
L 
L 

NAM~ PIN lrnD~R 

At2R2 
A09Ut 
IHl2L2 
11111(,). 

At2l12 
A09P2 
IUl21.1 
11111 L I 

A09N2 
8UK. 
14"2M2 
IHII "2 

A1I9RI 
IH2F.1 
'!112M I 
IJU I".' 

AlI91' I 
IH2Dt 
tlll2N2 
IHIIN:I. 

AUIIL " 
'IH2IH 

HtI:lNI 
IHI.,; , 

I\09CI 
/112l.>t 
H1I2l)2 
IWIP2 

A09K41 
812 .... 
1~1I2PI 

Uti.!.', 

1-0t • 
1-02 • 
I-OJ * C 
1-04 * C 
I 

1.·01 • 
t"'02 * 
1 ... 0) * C 
1 .. 04 * C 
I 

1.0' .' 
t ... 02 * 
1-0:1.. C 
1 .. 04 * C 
I 

1·01 • 
1.02 • 
I-O:J * 
t-04 .. 
I 

1 .. 0' * 
1-02 * 
I .. UJ * 
1-01 .. 
I 

1 .. 01 * 
1 .. 02 * 
I .. OJ * 
1-04 * 
I 

1-01 * 
j"02 * 

C 
C 

c 
C 

C 
C 

I ... OJ.. C 
I-U4.. C 

... ot • 
1 .. 02 • 
.... OJ * C 
1-04.. C 
I 

HNU~a".V22(221 11/0L~11 

IMtI-18 
IM .. -21 
TMII .. OJ 
TM11-0J 

IMl1-18 
IM11-21 
TMII-OI 
TMtI-OJ 

TMlt-21 
TH1 t-u 
TtU I-OJ 
TM11-01 

TM1I-31 
TMl t-18 
TMtl-OI 
'l'Mll-01 

tNla-21 
TMl1-18 
T/II11"01 
TH11-01 

TMII-ll 
rMt t .. 18 
TMtt-OJ 
TM1I·OI 

TNII-ZI 
TM"·I. 
TMII-4,tI 
TMII-OI 

1't411-21 
TNI1." 
II.,. 1-0, 
t'Ml1-0' 

AlP ~IN URDER RAY - Q OltAJIj RV PG V 

L 
L 
L 
L 

L 
L 
L 
L 

L 

" L 

L 
L 
t. 

L 
I. 
... 

L 
1. 
II 

H 
H 

H 
H 

II 
H 

H 
H 

NAM~ PIN U~D~R 

A!l9K' 
IU2U 
HII2n2 
Hllllt2 

A0902 
BI2\J~ 
bll21H' 
BIIIIH 

IHU/)2 
8U282 
IUIIS2 

IUUU2 
802&1 
BOHU 

BtlIFI 
B021i', 
IHO,P2 

AOIP~ 
1\1I2P2 
AtODt 

BOIE2 
OtHS2 

BU2t:2 
60"'12 

Ii II 1 0 I 
UtHP2 

8112BI 
l~u"W:Z 

1-01 • 
•• 02 • 
' .. 03. C 
'-U4. C , 
1 ... 0, • 
'-02 • 
I-OJ * C 
1"04 * C 
t 

1.01 * 
1.02' • 
I .. OJ • 
I 

TMit-21 
1'NU-18 
'l'Mt ''''UI 
TM11-01 

'IMU-21' 
TN,,-t8 
T"'I.-01 
TM11-0. 

RI 
RI 
Rl , 

" Rt 
Rt 

1.0' * 
1.02 * , .-03 • 
1 

•• , ".Rt, 

1-01 * C 
1 .. 02 ." C 
... 0) .. 

.,' j 

1 ... 01 • C 
,,"'02 * C 

'1.03. 
i, , 

TM1I .. 01 "t .. t-ot, 
t .. t~ .. lIti 

TMtt-O' 
TM11-01 

, 'tMU.33 

':::., 
1-01 * 
t·02 • 
1 

TMll"'OI 
TM11 .. 02' ' 

'·01 • ,C tMII~OI 
1 .. 02 *: 'IM1t-02 
i 

1 ... 0' * '-02. 
, I, 

1-0t * C TM11-01 
1-02 * TH11-02 
I 

x 

x 

2 , 
2 

2 
1 
2 

2 
1 

" 
2 
I 
? 

2 
1 
2 

2 
I 

" 
• 2 
I 

2 
I 
2 

2 

• 2 

a 
I 
2 

I 
2 

2 t ' 

2 
1 

:~.' ..... " .. 

REMARK8 

RE/IIAMKS 

,"'M· 

S-JUL-14 til~1 . ~AGE 2i 
L~NGTH E~CEPTIUNb HUN 

NUMBEH 

tJ-4/8 

'8-"U,,-74 
Lt:NGTH 

TERM HEREr 

CABLE 
CAB1;~ 

CABLE 
CABLE 

TERM HE~E'1 

CABLE 
CABLE 

TERM KEHEl 

CABLE 
CA8LE 

IERM 'HERE? 

CAliLE 
CA8L~ 

CAbLE 
CABut:: 

Tt:RM HERE? 

CA8La:: 
CAliL! 

TERN HEICEi 

CAB .. E 
CAtS .. E 

8151 
EXCEP'l'JONb 

Tt::RM HEREr 

CAB!..!: 
CABLE 

1t8 
198 " 
198 
19i1 
198 

199 
199 
199 
199 
199 

20U 
200 
200 
200 
200 

201 
20t 
201 
201 
20t 

202 
2Da 
202 
202 
202 

20) 
203 
20j 
20J 
203 

204 
204 
204 
204 
204 

20&, 
205' 
20S 
20!) 
20!) 

.,AGE 22 
RUN 

NUM8EI« 

206 
206 
20f> 
20f) 
20b 

TERM.HEHE1' 1101 
201 

CAB!..E 201 
CABLE 201 

17-0/8 201 

208 
2011 
208 

'-0/8 209 

b-U/lf 

CA8LE 
CABLE 
TERM HEREl 

209 
209 
aot 
209 

210 
210 
210 
OliO 

CABLE 211 
CA8a.E 21i 
TERM HE .. ,.,' '~H 

:at! 
212 
212 
21~ 

CABLE "2t3 
UK" HEKEl 213 

~-4/1f 211 

CABJ.,e: 
TI::RM H~:~1::1 

214 
214 
~1~ 

21!) 
21!) 
215 



.. 

• 

TMil. t 
RUN HAMI'; 

8U8 BG 6 IN 
8U. UG (; IN 
BUS IiG I. IN 

DUS KG I. oU'r 
8U8 BO Ii OUt 
. 8U8 B(i 6 OUt 

" BUS HG 7 1~ 
BUS AG 1 IN 

. UUS HG 7 IN 

. BUS BG 1 UUT 
BUS BG 7 OUt 

• DUS YG 1 uur 

• 

DUS AH " 
BUS BI~ 4 
BUS'RIl 4 
BUS Bll 4 

DUS KH 'j 

aus Bil 'i 
BUS HR 5 
BUS An Jj 

BUS fill I. 

BUS IIR II 
BUS BR II 
BUS BR Cj 

OUS KR 7 
8US HR 1 
~US tHl 7 
BUS HH 7 

BUS ell 
BUS co 
BLIS ell 
BUS ClI 
BUS CO 

6US CI 
BUS Cl 

'0. BUS C\ 
8US C1 
DUS Cl 

• 
• 

• 

• 

TMl1. T 
RUN !~I\M~ 

BUS DOlt 
DUS OliO 
8US 1)1)0 

BUS OllO 
BUS OIlO 

BUS 001 
BUS Dot 
BUS 001 
DUS 001 
oUS 001 

BUS Dd2 
DUS 002 
6US 002 
6US DOl· 
UUS 002 
BUS DUI 

BUS DOl 
BUS 003 
DUS 003 
eus 0113 
BUS DU) 
BUS DO] 

eus 004 
BUS' 004 
BUS 004 
6US Ddt 
BUS DU4 
8US DU •. 

DUS U05 
BUS I)\lS 
BUS \lOS 
6US DOS 
BUS UU5 
8US IHIS 

8US 1)00 

BUS DO" 
8US DUb 
BUS 01)" 
BUS Ollu 
aus Ollu 

.... ,j. 

': , ..... : .. ~ .. ~ .. ,,: .• : ... ~. -~;'.~)I .•. - ..•. -',!">, f::' ~~" ' .. ~':J~''''~' "~'" •. ....,. -""~~" . . ·~I .~ 

HNO~H8.V~'(2~) 11/0b/11' 
A/V PIN ONDER SAY- Q DRAW RV PO r x 

. H 

H 

H 
H 

H 
Ii 

H 
H 

L 
L 
L 

L 
L 
L 

L 
L 
L 

L 

" L 
L 

" L 
L 
L 

N"H~ PIN D"D~R 

'BU'AI 
801M2 

IHl2At 
eU'IN2 

AUIVI 
f:\II"K2 

All2VI 
tUJ7t..'Z • 

140102 
!tOlDOI 
IHJ'lH2 

ItlltC I 
uII2CI 
80""-2 

""IU? 
(I')2U2 
flO "':2 

lIon2 
"u2T:.! 
Ktl/02 

AlIK2 
"".,,,2 
H1I2U2' 
aUIUz 

"ltOI' 
1109'-2 
BII~T1 

U(l1T2 

'-ot * C 
t-02 * 

•• 

fM1I-0 • 
. 'M1I-02 

'~~I. C TMil-OS 
'·o~ • TM11.02 
I 

1-01 • 
.-02 • 
twO] * t . 

C '1Mlt-Ol 
C . TMU-Ol 

'IMllw02 

1-01 • C 
1-02. C 
I~OJ • 
t 

II-Ot. c 
I-O~. C 
I'-OJ • 

11-01 • C 
II-O~. r 
n.OJ ¥ 
II 

TM11-01 
IM11-01 
'I'MI1-02 

1Mt 1-01 
IM11-01 
IMII-02 

ftU 1 .. 01 
TMII-OI 
TMll-02 

1I.0t • 
11·02 * 
1-0] • 
1-04 • 
I 

tlUI-U 
1'"11-21 

C r~"-Ol 
C IM1I-OI 

•• 01 • 
'j-02 • 
1-0]. C 
1-04. C 
I 

IMIl-U 
, .. U-2. 
IM11-01 
1"11-411 

HN0288.V2'l2~) tl/0~/~] 
II/l' P'N U~Ot:R iAY - QO~U RV PG r 

It 
L 
L 
L 

It 
It 
It 
L 

.1.. 
I.. 
L 
L 
L 

L 
L 
L 
L 

'Ii 

L 
I.t 
L 
I.t 
1. 

I.t 
1. 

'1. 
.1. 
L 

HIIM~ PIN UHD~R 

AOICI . 
,,02CI 
AIHU? 
nn9U2 

AO.D2 
AU202 
AII'I 52 
130951. 

AlIlDt 
A02Dt 
AU"P2 
ItlUF,2· 
R09P<l 

110112 . 
IIU2!!:? 
,,0'/H2 
A'ULI 

'809M2 

AOIIl:{ , 
1102£1 
AO'/K2 
AtON2 ., 
B09K2.:· . 

AOlt'2 
ACl2t"2 
A'HHa' 

,AIOF.­
.809HlI •. 

AUU" 
AU2rt 
AU"E~t' 
IIIU'2' 
nO"F.2 

IttOl * C ,.,IIU.OI 
t"!'02 * C 'HH-OI .'.' 
.-03 * IM11-12 
I~O. * 1"lt.l~ 
1 

. ': .. 

1..01. C 
.-02 •.. t 
I-ul • 
1"04, • 

!N1I-O, ;\. 

I 

tIlU~O' .;: 

'""-U IMlI-U 

1-01 '. c ,"U-ot 
1-02. C T~ll.ot 
'-03 • TM11-12 
1-04 • THII-22 
1-0~ • TM11.li 

;:. t .. ' 
.,,~ ,j J . ,,', t'''''. . '41. 

h o01.-.• 
t ... o:e* 
h'OJ .. 
1-04 .. 

'1.05 •. 
',;,1 !' 

.C'· 'HU-of 
cit .. a-ol 

'Ml1-U' 
'Mll-U 
"MU!l. 

··,.Ot .. C TMt I',;,'O~<' .... , 
1-02.. C tMlt-OI 
t.03 • TMlt-12 
t-04 .. ': .... , ,'"u.u ',;. 
1-05'.," . '''II ~.., u" . 
t '.,' ....•.. " ..... ' .. '.' ..... 

1-01 .. C 
1-02.. C 

, t-03 •. '. 
',.04 If. 

. t·05 •. , . 

1-0'1 .. C 
I-oa. c '.0' • 
1-04 • 
I-OS .. 

.1 

THlt-OI 
TM,I-O, 
TMIt-n, 
TMu-n 
'"U!'In 

IHU-O, 
!Mit-ot 
TIHt-n 
TMu-n 
THll-t2 .. 

::.:. 

Z REMARKS 

2 
1 

2 

• 

a 
I 

I :. 
2 

2 
I 
2 

2 

• 2 

.' 2 
'. S 

2 

2 
' .. ' ,: 

2 
I 

:, .. ~ , 

a,' 
I 
2 
I 

' .. 
1 
:I . .. 
2 
1 
2 
1 

2 
I 
2 .-

RtMAIUUi 

" .. ~ 

, ............ ~ ~'.: 

-l: J 
.-(; 

( 

.. -",U,,-74 ' 
LI::IHHIi 

Hlst PAG~ 2J 
tXCtPTIUNti RUN' 

CABLE 
'It;MM HEMll 

NUMBE" 

216 
216 
alb 

21'1 
217 
2t1 

CAlillE 2H1 
TEMM HEHEl 211 

6-a/8 21~ 

'· ... UL··/4 
LENGTH 

. IS-6/8 . 

17-0/8 

CABLE ZI9 
'ERH HERI1 . at' au 
CABLE 
CABLE 
TERM HEIlI' 

CABLE 
CABlIE 

. TEl'M HERE? 

CA8LE 
CA8LE 
'l'I::IHI HE."E1 

CAULE 
CABLE 
II::HH Hi':Iii':l 

TERM HEMIl 

CA8&.E 
CA8l1F. 

re:RM hEME1' 

CARlIE 
CAB&..E 

"1St 
EXCEPTIUN~ 

CABLE 
CABLE 

Tt;RH Itt;HEl 

CA8LE 
CABLE. 

TII:RH Ht:ilEI 

CABLE 
CAB.,E 

..... \ .. 

TERM ttll:HEl 

. CA8LE 
CABLE 

CABLE' 
CABLE 

221 
22t 
221 
22~. 

222 
222 
222 
22~ 

221 '. 
221 
22J 
22~ 

224 
224 
22. 
224 
22~ 

. 225 
22S 
22~ 
22!t 
22~ 

~,:-- . ~ . 

"AG£ 24 
'UJN . 

NUM8EI( 

'nb: 
22b 
226 
no 
226 

221 
221· 
aU' 
127 
121 

228 
2211 
228 
228 
228 
228·. 

22' > 
229 ' 
229 
229 
22. 
~2~ 

210 
230 
230 

:' alO 
TERM HERlt:. po . 

: .. ·: .... 0 

CABLE 
CABLE 

TERM ItEMll 

CABl.oE 
CABLE 

211 
:Ul 
2U 
U{ 
231 : 
:UI 

23a 
232 
232 
232 
23:. 
232 

I 
I 

I 
. , 

i 
\ 

: I 
! 

,.1 

• 



• 

1'M11.T 
RUN NAHE 

IUS 007 
·8US Pll7, 

• OUS (\117 
DUS 007 
OUS 0117 

,. Dua 007 

• 
• 
• 
• 

- z e ZQ ... 
Ie 

~ ~ 
J. 

• '0 ." 

~I 
• 

• 
• 
• 
• 

• 

• 

. 

8ua 008 
DUS Ollll 
DUS lhlS 
8US 1)1111 
BUS DuB 
8US 008 

DUS DIlIJ 
OUS DUll 
nus 0119 
DUS DOl) 
DUS DOIJ 

DUS 011.1 
OUS nat,) 
6US 011.1 
BUS DlU 
OUS DII) 

OUS \Jlt 
OUS 011 
liUS 011 
BUS OU 
oUS 011 

8US t'12 
UUS \J 12 
OUS "12 
DUS 012 
BUS IH2 

DUS on 
DUS 013 
~us DB 
BUS Oil 
BUS 013 . 

TMll.'I 
RUN NMIf. 

OUS "14 
DUS 014 
6US 0101 
BUS 014 
8US 014 

BUS 015· 
UUS 015 
UUS 015 
OUS IllS 
UU::; 015 

BUS DC LO 
BUS DC 1.0 
UUS OC LO 

UUS llBT 
BUS UIt 
8US INn 
BUS INn 

.. I~ DUS lNTR 
o 8US lNTH • :e BUS lNTR 

~I'" ::: :::: 
i DUS HSYN 
~ BUS MSYN 

• 8US M81M 
DUS Hsn· 

• 
• 
• 
.., 

aus I'IPG Il~ 

DUS I'IPG 1M 
BUS hPG IN 

BUS NPG OUT 
BUS "PG OUT 
BUS NPG UUT 

8US NPR 
BUS HPR 
BUS HflR 
nus HPR 
DUS NPR 

HN0288.V??(Z2, 11/0&111 
~/P PIN O"O~R BAY- Q £lHAW HV PG Y 

NAM~ PIN URDER 

.. 
i.t 
I. 
L 
I. 

" L 

" L 
L 

L 
I. 
L 
L 

L 
t. 
... 
L 

t. 
L 
L 
L 

I. 
I. 
t. 
L 

t. 
t. 
L 

.L 

AO.-t2 
AU2H2 
AHJHI 
AU/VI 
t~09Ct 

AI"H. 
AII2MI 
AlI'llll 
"lOKI 
809V1 

AU t..J 2 
AU2J? 
AU/N' 
809Rt 

IItl.Jl 
AII2JI 
AII'I I,' 
11U"N I 

/1111 K2 
AU2K?' 
All/oJ I 

. 009". 

1\111 K I 
1\412,,1 
AtI'/~'1 

BII9JI 

ACltL? 
A02t.? 
AUIDI 
809 .. 1 

1-01. C 
t .. 02" C 
, ... 0.' * 
'''04 * 
I .. O~ • 
1 

'IHII .. O • 
'IMU .. ot 
TM11-22 
TM11 .. 12 
TMlt .. 12 

., ho01 • 
1 ... 02 * 
1-0) * 
1 .. (14 .. 

C .'1'141 .. 0, 
C nu ' .. 01 

TMl1-U 

. !..I)~ • 
1 

1-01 * 
1 .. 02 .. 
I .. OJ • 
1-04 • 
1 

C TM11-01 
C TMl1-01 

TMl1-U 
. !Ml1-U 

1"'01 * C 
1-02 * C 
' .. OJ * 
' .. 04 * 
t 

I-ot .. C 
1-02 * C 
I-O~ ... 
t-04 * , 
I.,.ut • c 
''''02. C 
l-uJ .. 
'-04 .. , 
.-01 * C 
1-02.. C 
1-0) * 
1 .. 04 • 

• 

'I'M 1 1"01 
TM11"01 
TMU"U 
TMl1-U 

TM11 .. 01 
TM1I-01 
TNII-ll 
!Mtt-U 

TMl1 .. 01 
IMl t-Ol 
TMlI-U 
t.Ut·U 

'I'Hl1-01 
IMlI-O' 
TMt'-1l 

'""-U 

~N028S.V2~(221 "/06111 
A/~ ~lM O"OE~ ~AY- Q 

NA~K PIN U"O~R 

L 
L .. 
L 

L 
L 
L 
I. 

L ... 
L 
L 
II 

.. 
L 
L 

I. 
t. 
1. 
.L 

H 
H 

" H 

A01"1· 
AU2Ll 
Allie, 
1409DI 

AOIM2 
A02M2 
AeriAl 
BlltJAI 

0"'11'2 
602 .. 2 

AUIAI 
~02AI 
stoCt· 

AIIIDI 
1\11281 
AtOMI 

AllEI 
AO'll!:1 
~o2VI 
BUtyl, 

~OIUI 
Aluat 

A02UI 
, AlQV2 

L AOl52 

':.t 

II A0282 
L· A10U~ A10~1 
L ';. A.IOJl., 

'.01. C 
' .. 02 .c '·0.' • 
1-0" • 
1 

'·01 *' C 
'-02. C 
'-0) • 
1 .. 04 * , 
1.0t • C 

·.1-02. 'C 
1 

I'M" .. Ol 
1'14 .. -01 
,ioU I-U 
IMll .. 1l 

1'141 teO' 
I'M'hOt. 
TMll .. U 
TMl1-13 

!Mlt-ot 
TMU-Ol , 

1-01 * C TMlt-OI 
t.O~ •. c. TMIS-Ot 

.. t"'03 • '. "MP-2S 
: I 

1-01 * 
1"02 • 
1.""0) • 
I 

C TMIt-Ot 
C THI t .. O' 

fMU-22 .. 

1-01. TMtl-24 
'-02 * TMlt-2j 
'~03 * C ~Mtl-Ot 

;'. 1.04 • c. 'IMU-Oi 
I.. .." 

l-;., 

11411-01 
Till I '-23 

~.; 1M11-01 
.!Mlt-21 

t~o, .. C TMll-01 
t-OZ.C ~MI'-Ot 
1~03 • ~Ml~-al 
1-04 • 
1 

.,.j .-

x 

.2 
1 
2 
I 

.:z 
1 
2 
I 

2 
I 
2 

~ 
1 
2 

2 
I 
2 

7-
I 
2 

2 

• 2 

2 
I 
2 

2 

• :I 

2 

• 
2 
1 

2, 
I 
2 

··f 

2 

• .,2 

NEMAIU(S 

REI4ARI<S 

8-oJUL .. H 
L~N\iTH 

13"'./8 

lUSt 
EXCI:;Pl'lUN::t 

CABLE 
CABLE 

'rl!:~H HE~El 

CABLE 
CAli"!!: 

TERM HEHEl 

CAI:I"~ 
CABLE 

Tti:RM HEttEl 

CA8"E 
CA8"E 

TEItM HEHEI 

CAlILt: 
CAblAE 

-URN HEttEl 

CAI:ILE 
CAI:I"E 

CARLE 
CA8IAE 

TERM HEItEl 

8151 
t:XCt;P'flOHb 

CABLE 
CABLE 

TI:;~M HE~E1 

CAB"!! 
CABLE 

TI::RM HEHEI 

CAlLE 
CABLE.: 

l>AGE 2:' 
HUN . 

NUMBEtc 

2U 
a33 
233 
233 
233 
23~ 

23. 
234 
234 
234 
234 
234 

235 
23S 
23S 

. US 
23~ 

21b 
23b 
23& 
an 
23'" 

231 
231 
231 
231 
23! 

2U 
2J8 
2n 
2li1 
23B 

239 
239 
239 
239 
239 

IlAGE 2& 
RLIN 

NUMI:IEH 

·240 
240 
240 ' 
240 
240 

241 .2'. 
241 
241 
24i 

242 
242. 
242 

CA8LE 241 
CAB .. E . :aU· 
,TERM· HERE" 243 

.2'~ 

CAB"E 244 
CAOllE 244 
TEItM HEREI 24'" 

244 

TE~M HEMEl 245 
245 

CAB,,!: 245 
CABLE 24'. 

CAaLE 
TI::RM HEHEl 

2"~· 

24 •• 
246 
24ft 

CABLE 247 
Tk:RMtiEltIV . 241 

CABLE 
C:A8~' 

TERM, HEHEl, 

241 

248 
24' 
24' 248· . 
246 

.' , 



• 

TMIl.T 
RUN r.Af4t; 

8UB PA 
8UI p~ 

•. BUS PA 

BUS PR 
• Bua PI' 

BU8 PB 

• 

• 

BUS SACK 
BUS'SACK 
BUS SACK 
BUS 81\CK 

BUS 88YN 
IlUS SSYIj 
BUS 5SYN 
IlUS ~.s~I. 

BUS 5SYN 

\.;'ARRY.OUT 2 
CARR~ OUT 'J. 
CA~~V OUT 'J 
CA~~~ lhJT 'J 

CARRY OUT J 
CARRY OUT 1 
CARRY OUT .1 

CARRY UUT J 
CARNY OUT J 
CARRY OUT J 

$ CHAN \) 
CHAN II 
CHAtl \) 

~i- CHAN" 
CHAN 0 
CHAN " 

CHAN 1 
CriAi~ 1 

~ CHAN 1 
CHAN , 
CHAN , 

f) CHAN 1 

• 

• 

• 

·z 
• '9 

,~ 

I~ 

• ~i 
'u 

·jl 
• 
• 
• 

THU. 'r 
ItUN NAP .... ; 

CHAN 2 
CHAN 2 
CHAI'i 2 
CHAN 2 
CHAN 2 
CHA~ 2 

CHA" ) 
CHAN 1 
CHAN .3 
CHAN 1 
CHAN J 
CHAN J 

CHAN 1 
CHAN l 
CHAN 1 
CHAN 1 
CHAN , 

CHAN 5 
CHAN 5 
CHAN 5 
CHAN 5 
CHAN 5 

eHAIf to 
CHAN b 

CHAN tl 

CHAN tJ 

CHANt» 

CHAN 1 
CHAN 1 
CHIU •. , 
CHAN 1 
CHAN 7 

G CHAN P 
CHAN P 
CHAN P 

• CHAN P 
CHAN P 

; . ., .. , .~ ..... , ... ~ .... ", . :!'"-".; '-

"N02Q8.V2~(22} 'I/O~/11 
A/V P1N ORDER R~Y- (,I DRAW RV PG X 

L 
L 

L 
L 

U 
L 
L 

L 
L 
L 
L 

L 
I, 

L 

H 
H 

L 
L 

H 
H 
H 
H 
Ii 

tI 
It 
H 
It 
It 

HAM~ PIN U~O~R 

AOIMI. 
Ac)2Mt' 

AlltN1. 
A02N2 

Al)II~2 

AII2R2 
AIOT1. 

AU9rJI 
HIVE? 
IUl2UI 
"CIIOI 

"'-41.2 
112iK? 
IH2S1. 

A2JPI 
A21H2 

"?tNI 
Sl2P2 

AII'jl.2 
AI IIU 
141. .tE"l 
824L2 
62/S1 

A(I'il' • 
AI tM2 
82.tL2 
1)24S2 
B2·1n. 

1.'01 It C 'I'MII .. OI 
h'02... C 'l't4J "oi 
I 

1-01 ... C TNtl-OI 
1.02 It C IM1t-Ot 
I 

1-'01 • C 
'.·02. C 
"'0:1 .. 
t 

.·.01 ..... 
1,,02 .. 
'".OJ·1t C 
1··0'" * C 
I 

... 01 It 

1"02 • 
",Ol • 
t 

'--01 • 
. '-.02 • 
I 

1' .. 0' • 
1'-02 .. 
• -0] • 
1'.04 i 

i·-US .. 
I 

e-ol .. 
1-02 .. 
1.01 • 
.·04 • 
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At,'/P2 
1\11S1 

B09T2 
AUHt 
A •• \lI 
1~1.4HI 
IH2HI 

1 ... 1)1 * , 
'''01 ..• 
1·02 .. 
1-03 • 
''''04 • 

" 
1"01 .. 
'·02 • 
1"03 * 
1-04 * 
I 

1·0' '. 
l.02 *" 
'-0) .. 
I-\)" *, 
I 

1.01 .. 
l"u2 • 
I-OJ • 
1-04 * 
1-1,1:1 * , 

... ot • 
1·02 • 
1"0] • 
1-04 • 
I-O!) .. 
1 

!MU-U" ". 
IMU-.. 
TH1'-U 
TMl1-14 

1M. '-t4 .' 
TMU-U 
TM11 .. I] 
THl1-18 

TMU-U 
TNa 1-13 
1'N1I-14 
'hU-U 

, TM'I.12 
TMII ... 
INtI-01 
IMtI ... IS 
TM .... US 

R' It, 
Rl 
Itt 
Nl 

HN028S.V2~(22"t/06113 
AlP P1N ORDER HA~- Q DRaw RV PC 11 

H 
H 
H 
H 

H 
II 
H 
II 
II 

H, 
H 
H 
H 

H 
H 
H 
H 

H 
H 
H 
H 

N' 
H 
II 

H .. 
H 
H 
H 
H 
H 
H 

NAM~ PIN O"O~R ' 

AUE2 
At2Mt 
BCl9R? 
1l?.IN I 

809M2 
At2f2 ' 
I\t4C1 
82481 
812 ... 1 

809L1 
AI2T? 
UIHI 
1~'l4H' 

. B09J2. ,,' 
A12N2 
A'lIKI 
H'4NI 

8o'rh.,,~ ; ,::' l, 

At2UI' 
1\24Jt 
1i2!iB' 

~, .~ 

IwOI .:. 
1.02,. 
1-0) .. 
1"04 * 
I 

1-0t • 
' .. 02'· , 
I-OJ • 
1-04 • 
I-O!i * 
t 

.·ot. 
, .. o? • 
''''0) • 
1-04 • 
« ' 

'I,;,ot, ":: . 
1-02 • 
1-03 • ' 
'''04, * . '. 
,." .. ' 

IMII.q1 
!Mtt"n 
TMt t.12 
TIU 1-15 

, TNt "'.12 
TNtt .. , .. 
TMU-07 
TN11-ts 
T"'I'-05 

tMU-U' 
TH11-1S' 
TMO-20 
TMt'-IS 
", ,'. 

'tMl t.'l~ " 
TMU-18 
TMtI-20 
TM1'-15 

'.0':" :::~: :tNll!l!:!! .,:'. " 
1.~2 ~ TM11-19 
'-0] • TMlt-08 
'-04 • '!Mll.1~ 

, ·1 .,:,::": "'<" ',.' ' 

AtlMa 
RO~O'l 

02!iH' 
.. ," "."'''''' JI', 

,flll.,,1,.~:· 
TMU-U 
THlt-l!; 

AU"'. 
A21'. 
IiHDt 
IHnt 
"t4T2 
RIUI 
809,,1' 

'·02 • 
""03 * , 
... 01 . • !M11 -05' 
'-02 • '.' ;.:fMU-U 
I~03 • TM11-15 
."04 * 
'-O!i * 
'''06 • 

"l--O'f " 
·1 

:".,". 

x 

z "AEMAIUC8 

2 1 . 
2 

l' 
2 
1 

2 
1, ' 
2 

,2 
~ 
2 

S 
2 
I 

S 
2 
I 
2 

I 
2 
I 
2 

z 

1 
:I 
I . 

• "2 
I 

,2 

2 , 
2 

',2' 
. l' 

2 

2 
I 
'l 

2' 
I 
2 
I 
2 
I ' 

,'" 

REMANK& 

,::. :.,\,:.,; 

.,", .. ... ~ ••.. ," P-"-,' I···~ .. ~ "1r:-': ""t',-- .'~;:~ 

~~, 

~.JUL"74 '; .. 8151 
LENGTH EXC~P~tUNti 

11-&/8 
.,: 

, l-b/S 

1:a-2/8 

12-2/11 

8 .. JUL-74 
, LUGTH 

,-~ ~'. 

" • ., .. 0/8 

8151 
t;XCt;P1'IUN~ 

.. AGE :u 
RUN' 

NUM8Ete 

299 
299 

, 299 
29'1 

2'! 
300. 
300 
30U 
30U 
lOO 

·30t' 
30t 
30t 
30' 
301 

303 
loi 
]O:l 
302 
302 

30] 
. ,;SOl 

30) 
30) 
30J, 

104 
]04 
304 
304 
304 
30~ 

305 
305 
lOS 

306 
JOft ' 
'106 
.10b 
306 
lOb 

lo'AGE 34 
RUN . 

NUN8EN 

307 
)01 
]01 
.107 
301 

joa 
)08 
308 
108 
3011 
~o~ 

'S09 
309 
309 
]09 ' 

, ~O~ 

310 
3tO 
31U 
310 
)'~ 

'"J, 

. ,.J: 

" 

". 1> 
311 
311 
3U lit: .-. , 

........ Ila.: .~. 

JU 
lIZ 
312 

,. 
.".' ." ': 

lU., 
.1U 
113 
3U 
3U 
]ll 
]t.) 

11~ 

," 

\ ' 



• 

" ; .... "!,.-~ ... ~.~If~ ... ·""'r ,:' \~ ... 

1'MII.1 
RUII HAMfi: 

DOl 
DO'~ .. · :~. 
DOH 

D1I9 

• DUfJ Du" 
D09 

• Ol'~ DUI} 

• 
• 
• 

.' 

0(\9 

Do' 
0.09 
DU'} 

Dio 
Dtu 
Dt" 
Dtu 
DIU 
DIU 
Dill 

Dtu 
DtU 
010 

Dll 
DU 
Ott 
011 
Ott 

012 
G> 012 

012 
012 

• Dt2 
DB 

ffj Dll 
D13 
Dt] 

~ 013 

• 

• 

o 

• 

013 

'filU. l' 
nUN /oj/\H~~ 

D14 
DU 
Dt4 
Dt ·1 
DB 
D11 

015 
Dl'i 
Dt 'j 
Dl'i 

DAtA BFR IN IIIT 0 
DATA BFR IN lilT 0 
DATA Il."H .lN IIIT 0 

DATil "FI{ 1N lilT 
.. . DATA BFR 11 IHT 

DATA aFR IN I\lT 

~l 

e!g DATA AFR IN lilT 2 
:= DATA AFR 1H BLT 2 
-~ DAI/\ nFR IN IIIT 2 

o~3 

I
"U OAtil BFR IN lilT J 

DAtA OFR IN lilT J 
• DATA liFR IN lIn J 

DAI/\ ~rR IN lilT 4 
• DATA BFR IN KIT • 

DATAsrR 'NK', 4 

• DATil ArM 1N lilT ~ 
DATil AF'R IN lilT !'i 
DATA BFM 1N lilt 5 

DATA BFR IN'nn 6 
DATA BFR IN nIT 6 
DATA BFR 1N lilT 6 

DATA ~FR IN lilT 1 
DArA BrR IN lilT 7' 
DArll BFR IN nit 1 

:~ .. '\ 

. -------.• ~.- '," .... -•• --' " ...... '., •• , ........ ~- 0" ... • .,. "." ~ .,..,. ••• ~- .~~ -~\~ -~~ •• -' -.~ -. -.... -·--l 
' . :" ~ ..... ~._ ... _;,";,-:7" ... ·:,::7-~ :;-~ .. " •. ~;.':' '~-':-yro:':;t. ".; .. -[ r;~'''''' 7 .... _ _ .,. ... 

. . ...' ..... ". -: .,,:. ··t .', 

HNU2Ra.Y22(2~) 't/U6113 I-JUL-74 II5t ~AGE 15 
AlP pIN ORDER 8AY... Q DRAW MY PG Y X Z REMAHK8 L~NGTH ~XCEPTIUN6 RUN 

MAM~ PIN U"O~R NUMB!" , 

H K2tKI 
H nJDt 
H' AI9M2 
H AUPI 
H A.2Y2 
H I)1I9SI 

" Ii 

H 
H 
H 
It 
Ii 
H 

L 
L 

H 
H 
H 
H 

H 
H' 
H 
H 

H 
H 
H 
H 
Ii 

n09l'I 
8121:2 
A14M2 
.A1972 
A~HCI 
U?.iHl 

'19n2 
A2.402 

11Il'lM I 
AI2Ul 
tt24Dt 
81tT2 

SU9K' 
IH21.2 
AtbP2 
R,.4KI 

A?4Ct 
824"1 
Dt2F2 
809H. 
U1.tul 

. ·"'·~~l . 

,', 

.. .. ~ot .. 
1 .. 02 ... 
1 

1 .. 0' • 
t.02 .• 
I-G)·. 
t·04 ., 
I.Oti .. 
1-06 .. 
I 

l-Ot • 
t.02 .: , 
1.,01 • 
1 .. 02 • 
'-03 .. 
1.04 .. 
1-05 .. 
'''Ob * 
l 

1.01 • 
1 .. 02 .. 
I 

1-01 • 
1-02 •.. 
'-0J .. 
' .. 04 .. 
I 

1-0' • 
1.0:.1 M 
I ... OJ • 
1-04 .. , 
1-01 .. 
1-02 • 
I-oj .. 
'-u4 .. 
''''05 • , 

HNU~8H.Y2~(221 11/0611~ 
Alt· PIN unDER tt" y •• 

H 
H 
H 
H 
H 

H 
H 
H 

H 
H 

H 
H 

H 
H 

NAM~ PIN UROE~ 

. 822M2 
"24E2 
''''tOt 
812MI 
!lUIIE' 

Bllliat 
HUHI 
tt2'iKI 

A2IP" 
IUa;J2 

1\2101 
OI6P' 

A211t1 
81,,"2 

1-01 • 
t.~02 ... 
I ... OJ • 
.... 04 .. 
'-05 .. 
I .. 

1 ... 01 " 
1-02 .. 
1"0] • , 
•• ot •. 
'-02 • I . 

.,'IMt i~05 
TMU-ll 

TMtt-t~ 
TN!t.t3 
'I'MU.Ot; 

.. 'rIUt-se 
TMlt-tO 
T/4l1-11 

TMI t-U 
·TN11-.e 
7Mal-tO 
TM'I-05 
'l'Mit-1l 
TM1I"IS 

TM.,-05 
IMu-n. 

TM!1 .. U 
IMlI-18 
'rIU '-15 
TMll-08 

TMlI-1l 
I'M 1 1.18 
I'MI1-16, 
.I'M"-'5 

RI 
RI 
RI 
IU 
I 

DRAW MV PG Y 

~"t"-,n 
I'M 1 1-18 
TN1 t-IS 

.. 'tM1I-20 

"'''.-11!i 
TMI1 .. 20 

I 
RI 
Rt 
HI 
RI 

. "111 ~-15 .~,; 

. : ~" .;r:,n.~ . 

TM11-aO 
TMI1.n 

.. 

'!'.' 

~l, ~. ::,.... • .-.~.'.-:-~ .•• :. 

H· 

. H 

H 
H 

H 
H 

H 
H 

H 
H· 

A21Et • .' ",t,... 
UtUI 
B'.R~ 

1\2181 
IHuU' 

A!tvt 
1516',2 

A?IAI 
BI.6V2 . 

.:. '.~"".rr' :.~~~ .': 

">" 

1.01." "1I"i-fO," . :.0.2 .... : " . ·""U-~· ... " .. 

1"'0' .. 
'-02 ., 
I 

t-of, .• . TII11-20' 
. ', •• 01.·· .. · _, .. 1'MIt-15 .. '.-', .. 

I 

,-ut • 
•• 02 *!;>,; . , 

~.. . i.; .. 

J 
2 
J 
2. 
J 

J' 

J 
2· , ' 
2 
1 

2 
I 
2 

J 
2 
t 

2 
I ., 
2 ". 
I ., 

z MEItARKS 

I 
2 
I 
2 

2 
j 

1 

I. 

,.;, 'i,' 

.' •. ..'.J'~' 

. ", 

. , ~, '. 

l" 

2S-&/1I 

.' 

. ~"" 

5-4/8 

· .. ·t· , 

,,~. ,: .. ! 

8-0/11' 

" .. 
5 .. &/8 

8-2/8· 

'. ,. 

. ~ .:. 

. ',' .Jlf 
. Jt4 

314 

.U5 
JHL 
:U5 
115 
lIS 
lh 
]IS 

. U6, ..t :. 
lS .. · 

3t'1 
.t11 
)11 

'. 3n .. ·· 
lU 
3D 
311 

.. Jta 
llil 
JtII 

119 
119 
:119 
319 
11'.1 

320 
12d 
320 
la" 
12U 

, ;. 

121 
321 

·321, .. 
U1 ... , 
J21 
)21 

8:51 ~AG£ 1ft 
EXC~PTIUH~ HUN 

HUMItEH 

. ' 

.j 

. ,~ 

122 
l22 :' 
laa ua 
ua 
.122 

JU 
JU 
3U 
J21 

n • 
'324 
324 

J2~ 
325 

.:~25. 

J2b 
12ft 
126 

. ,~32·1 
·.:121 
"la'; 

1241 
329 
J29 

i.3o 
.. no . 
llU 

331 
'Ut 
:u~._ 

': :.t 
" 

,-.I 

.".) 



• 

TMll.t 
RUN NAH~~ 

DA~A erR'QUt 81T Q 
DATA BFR OU'£ aITU, 

• DATA RFR OUT HIT 0 
DATA BFR OUT BIt 0 
DATA ijYH UUT aIT 0 

.:DA~A un our SIT U 

,DATA RFR OUT BI~ 
• DATA ~'R our HIT 

DATA ~FR UUT 81T 
DAtA IUo'R OUT 8IT 

• DAtA BFR OUT al~ 
DA~A BFA oUt BI~ 

• 
• 

4) 

DAt'A 
DATA 
DATA 
DATA 
DATA 
DATA 

OATlI 
DATlI 
DATA 
DATA 
DATA 
DATlI 

OAT" 
DATA 
DATA 
DATA 
DATlI 
DATlI 
DATlI 

liF~ UUt BIt 2 
nFR UUT HIT 2 
un~ au'r IU'f 2 
BFR ou'r 8IT 2 
BrM OUT BIT 2 
IJFR OUT lUi 2 

lif~ OUT H [t J 
IWR UUT lill :3 
BFR OUT BIT 1 
aFR OUT BIT 3 
BFR OUT BIT 1 
HFR UUI' lin ,4 

IW~ uur Bn " 
IlFR our 8lT " 
IlFR OUT BIT 4 
BFR OUT BIT " 
liF'R uur on " 
fiFR UliT BIT -1 
fWH UUT IHT '1 

DATA BFR OUT BIT 5 
DATA BFR QUT BIT'S 

I!!l DATA IIFH uur IHT 5 
DATlI nfR our BIt 9 
DATA Rf~ our BIT ~ 

• DATA BFR OUT 81T ~ 
DATA BFR OUT BIT 5 

• 

• 
• 

o 

• 

TMt1.T 
RUi~ NlIMF. 

DATA nf'R 
DATA IlFR 
DATA flfR 
VATlI 1\1"1( 
DAT/\ IWH 
DATA BFR 
DAtA BFR 

OUT 
OUT 
UUT 
uu'r 
UU1' 
OU'[ 
OUT 

BIT fl 
BIT c. 
fH'f c. 
IHT b 
IHT II 
SIT 6 
on 6 

• DATA RFR OUT BIT 1 
OATh ~FR UUT HIT 7 
DArA OFR UUt 61T 1 

• DATA ~FR OUT ~IT 1 
DATA AFR UUT alT 1 
OATh OFR OUt SIT 7 

$ OATh ~FR UUT BIT 1 

DATlI nFR STIi 
DATA UFR STB 
DATA BFR alB 

DATA BFR STR 2 
DAT/\ IIFR STR 2 
OAT" IlFR S'fli 2 

DATA .ST8 
DArA STB 
DAT;\ STIi 
DATA STU 

• .0A1'A STB 

DAtA STII 2 
DATA STh 2 
DATA ST~ 'I • 

• 
• 

DATA STB 2 
DATA STS 2 
DATA STlt 2 
DATA STB 'I 

DATA ').'0 Ih'~ 
DATA TO But; 
DATA TO 8UG 
DATA 'to BU~ 

OATh TO BU;; 

HN02jY.V2~(22) 11/06111 
AlP PIN ORDER BAY ~ 

, NAM~ PIN ORD~R 

H . 82'182 
H .. At9Bt 
H A21S2 
H iii 'IN 1 
H AIWI 

H 
H 
H 
H 

H, 

H 
H 
H 
H 
it 

H 
H 
H 
H 
H 

H 
H 
H 
H 
H 
It 

H 
H 
H 
H 
H 
H 

. '" 

AI~L2 
IUiL2 
fH'/F,1. 
A21M2 
82'm2 

I\I.U.I 
BUld 
UIII,2 
nUl! 
B1.'/P2 

1\21L1-
A I:IH2 
IHJH2 
1\1'182 
B2'/N2 

At 4H I 
aUHI 
Bl'/Rf 
A1.IU2 
B1.9((l 
Jl2n~2 

81'1H2 
131102 
At iO? 
A1.11::2 
H2~1)'), 

02"1.2 

'h'Ot .. 
:t'';02 M.' 
1 .. 03 • 
1 .. 04 • 
1 ... 0~j .. 

• 
'1 .. 01 ., 
1 ... 02 •. 
1-0:1 .. 
I .. ell • 
';'05 :* 
1 ' 

1"01 .. 
1.02 * 
I-OJ • 
1 ... 04 .. 
1",05 .. 
1 

1 .. 01 • 
\ .. 02 • 
t .. 03 .. 
t·04 • 
'·05 .. 
I 

1-01 * 
'.01. * 
I"OJ .' 
1 .. 04 • 
I-O!; .. 
I .. Ob * 
I 

'-01 .. 
1.02 • 
'''03 • 
1-04 • 
1-05 * 
'·06 • 
I 

"~02BK.V22(22l "'O~/11 
h/~ P1N ORDE~ SAY .. 

NAM~ PIN OHD~R 

H 
H 
H 
H 
H 
H 

H 
H 
H 
H 
Ii 
H 

H 
H 

H 
H 

H 

" H 

L 

AUot 
SllD' 
IHQPI 
IH'/N? 
A2tV2 
U2"K2 

A2102' 
ABAI 
nUll 
81'/U2 
BI9P2 
82"J2 

A20LI 
Uti! 

A tb~'1 
A21F2 

AUP. 
M IRt 
1\11112 

Mist 

'H,.',,' 'UMi ... 
H l\'-bAl 

'LAtlT2 
L Att 1,2, 
L. ,nOH' 

H 
H 
H. 

APINI 
AICl"' 
AI JE2 , 

'.01 • 
1 .. 02 ".' 
'·UJ .. 
1·04 • 
I .. Oti * 
.... O~. 
i . 

1"0' .. ' 
'-02 * 
'''03 * 
•• 04 '.' 
1·05 '. 
.-06 .' . i' .. 

1-0' • 
.-02 .. ... 

/.'. :" 
t-Ol .. 
"·02 .. , 

" ,'hj01'" 
• ,-02., ;' 
'·03 * 
i 

' ..•• 01· .. 
1·02 * 
t 

';'.-01 .. 
t-02 • 
t .. \l3 • , 
'-0' .. 
"'02 • 
."03 •. ' I . 

. . . . . 

DRAW RV PG Y 

(. 

1 
ill 
R1 
Rl 
Ht 

RJ 
Rl 
Ht 
HI 

. 1 

Rt 
R1 
Rt 
ftl 
J 

HI 
Rl 
HI 
Rt 
I 

IH 
Rt 
IH 
Rt 
Rt 
I 

RI 
RI 
HI 
Rt 
IH 
I 

ORAW RV PG Y 

1MI' .. t!) 
TM,'l·~O 

RI 
IU 
RI 
RI 
fH 
I 

lU 
HI 
IH 
IU 

. Rt 
I 

"M ..... a •. 
. IMII-24;' , . 
IH1I-24 

T"U-:'. 

IMU-241,\ ' 
TMII"!5 

. TMu-a4' 
T"'II.24 

,TMtI-iS 

TMU-2S 
TMU"25 
TMII-24 

"'" - ~ ' .. " •. ~ . ..: , .... • ;.li ... ,; .. , .. :' ... '.' " ..... ' _ .. , .. , .... _ •• ;-~. ; •.• __ ..... , "'" 

x 

x 

I 
2 
J 
2 

2 
J 
2 
I 

2 
I 
2 
I 

2 
I 
:I 
I 

2 
I 
2 
I 
2 

2 
a 
2 
I 
2 

z 

2 
'I 
2 
1 
2 

I 
2 
1 
2 
I 

.' 
2 " 
I 

2 
I 

REMARKS 
Y-JU1."74 

LI!:N(i'tH 

21-0/8. 

Y-JUL-14 
Lt.:NGTH 

25 .. 0/11 

'-218 

. 1:1151 
EXCI!:P'EIUNo 

US1 
EXCt:;PTIUNb 

I-PI .. RUN 

I-PIN RUN 

PAGE' ]" 
HUN 

NUMBER 

332 
332 
332 
332 
332 
332 

333 . 
3]) 

·133 
l33 
111 
III 

314 
]14 
H4 
134 
334 
334 

]3!; 
H5 
llS 
:uS 
335 
3]!; 

Hb 
33,6 
,U6 
336 
33b 
33b 
Hb 

337 
331 
331 
331 
H'I 
331 
331 

~AGE 18 
~UN 

NUM8EK 

338 
338 
338 
33ti 
33Y 
338 

.338 

339 
339 
339 
339 
)]9 
339 

·;uiJ 

34U 
340 
]40 

341 
341 
341 

'342 
342 
34" 
342 

343 

344 
364 
344 

34& 
145 
us 
345 

34b 
346 
346 
]46 

]4" 

." ..... 



~~"" ''"::~'': .~: .• ~ .... '-"':- .;; ... '~ .. ,:'T •. '''''' F.". r '''':-r-: 1l'I,::--' .1.::'''~''-'.''''': t .. : .'rt t:-.t. ,I ...... ': ,,' 1'''~~~~~.~0I':.: -'~F>~:·r.~.~~.:( "',: .' .. ~ '.~':"!..~'~"'" '.~." 

\S'"".. TMn.! "_1)288. V1.~H?2) IIl~(i"'l r RUN t"'MI!: AlP PflW OltUERRAY - Q ORAi'll RV PG V X 
NAM~ PIN' OHD~R 

• 

• 
• 

'DEII.5 
" DEI '5' 

D!,. 5 
Dlm !i 

OEM S 
DEIS 
DEN,S 
Or.N 5 
DF-N 5 

• ,DEN H' 
DEN II 
DEN U 

4' Ol!:N II 

O"~N II 
DEN, .. 
Dk:N H 
DEIf II 
DI':N II 

ENij SOwN GO 
iNIJ SOIilN GO 
ENtt SOWN GU 

EH~ liS CLK 
EN!! US Ct.K 
F.NH liS eLK 
ENti us eLK 

EOFF 

• Eon­
EUFI" 
EOH 

• EOFF 
EOfP' 

" EUrl" 
EOFl" 
EUF'f' 

EDT 
EOT 

G EOT 
EOT 

• 

• 

H 
H 
H, 
H 

H 
H 
H 
H' 

L 
L 

H 
H 
H, 

H 
H 
H 
H 

L 
L 
L 

A.,l,. 
,A04,. , 
,.1(,v? 

A24EI 
At"'" 
AUID2' 
80I.JL2 

'OJEI 
AOna 
A06UI 

A'4H'ol 
At 'IPI 
AOBDI 
806J2 

A't)H2 
KPtF2 

AI1Nt 
A21t>;?, 
A2~iDI 

lU8UI 
IH'iLI 
AIIHl-:. 
IWI'l)1. 

A29P, 
AUF. 
RIltS. 

A"'iet 
,804R2 
IJIHn~ 

, ,'-01 • C fiU 1.02 ,,, 
t-o~ .',C 'TMtl.0~ 

,1.01 • TM11-08 
t 

, • .,1'., 
'.02 .. 
t;t.03 • 
1.04 • 
1 

C 

'TMU-OI" 
1'Mtl-08 
fPtU-U 
THII-OJ 

t-Ol .' C IMI'-02' 
.-02 .C ,TMt'-Oa .-03 .TMU-08 
I 

1.01 • 
'.02 • '.03. c: 
1·0., • 
I 

1"01 • 
1.02 • 
f 

1 .. 01 * 
1-001 * 
l--oJ • 
f: 

I-ot • 
1 .. 02 • 
'''OJ " 
1-04 * 
I 

t"OI • 
1"02 '. 
'-0) • 
I 

TMI'-08 
THat-08 
1MlI-03 '" 
THH-U 

Rt 
RI 

1 
I 
1 

,IU 
RI 
kl 
ft2 

,RI, 

'11 I 

1.01 • IHI.-08 
1-02. C, 1"1 •• 02 '-OJ. C fMII-02 
• 

: .. , 

• • ~I 

":; ," 

HND28H.V2~(2~) t1/06/1) 

. , 

2 
I 
;, 

2 

• 
2 

• 2 

I 
2 

-'\ 

:I 
1 
2 

I 
2 

J 
2 

REMARKli 

"Ji' 

• TMl1.T 
ItUN NI\I~~: A/~ PIN ONDER 8AY.. Q DRA~ MV PG V x Z REMAIUtS 

• 

EOT 
EOT 
EUT 
EDT 
EOT 

ERR 
ERR 
ERR 
ERR 

o ERR 
ERR 
ERR 

EVEN CHAR 

EVEN CHAR, 
EVEN CHAR 

'EVEN CHAR 
e;~ EVE~ CHAR 

n 
.~8 

·1 
EVEN CHAR ~TII 

EVEN CHAR :.iTIl 
EVEN CHAR STK 
EVEN CHAR ~TK' 
EVEN CHAR :.iT!' ' 
e:VE~ CHAR LiTIi 

• 'EYEHCHAR 
EVEN CHAR 
IYEN CHAR 

e EVEN CHAR 
EVE" CHAR 
EVI::N CHAI-! 

.' EVEN CHIIR 

(,I 

EVEN CHAR 
EYEN CHAR 

FMK 
FHK 
P'MK 
FMK 
FMK 

STK 
StIS' 
STR,' 
u',m 
UllI 
:.iT I! 
SfK 
STH 
liTI\ " 

NAM~ PIN Q"D€R 

H 
H 
H 
H 

H 
H 
H 

L 
,L 

H 

L 
L 
L 

H 
H 
H 
H 
H 

AI ~/J2 
A0502' 
AOHMI 
BnI.JT2 

AU8A I, 
B"61:1 
IH8VJ 

U~D2 
B18V2 

,~22MI 

A27U3 
Q22ICt, 
821MI, 

KlbF'~ 
8t'''2'·' ", 
aUMa 
BI'IPI 
AI'/T? 

'L ,c. A2'/va ";' 
L 'Btftt - , 
L:a1'1oi:,' 
L '111'IK2 
L BI'In2 
L BOMI 
" 8U~"2 
" BI,tel 

A2'iU2 
A2!iT2 

, 80481 
:80.11'1: 

1..01 .' 
'-02 ." I-OJ. C 
1-04 • 
I, 

I-Ot • 
, •• 02 ." C i-OJ. 
I 

"IMII-n 
rHli.08 
TN1I .. 03 
THII-U ' 

flHI-n 
tM,i-OJ 
IM1t-U 

:.~ . 
. "..,. 

"1-01 .' 
1.02 .' t 

" Al 

... F • ~ , 

IMU-U 

,.ot ' .. , ., .. , t-09 " 
, " ,1-02 • <, ,:' .,NU-..' 
',:, ,~I-03 ,,',:' :tMU.U'; , 

At 

" ~1.~· ' .. -o~ "'" ,; "!Hl i-09" 
',t'MH-U 

. I:; 

'1::r': 
''''04 • 
'''O!l • 
1·06 • 
"07 .. ' ,'-0,. , 

:,.,.l. "L'" 

'''Of • 

" .. tI""-o. 
IM11 .. 09 
TMII-09 
TMtt ... 09 
'fNU.o.!t 
fMl~.U r' , 

'.02 • TMtt-17 '.03. e· TMII.02 
'-04 • , c ' TMtl-02 
t 

:, .... 

2, 
, . ,,' , 

I' 

,2, " 
~ .. , 

I 
':& " , . ' 
'2' 

'r,;:~: " 
':& i,;, 

'. 2 
1 
,2 

2 

• 2, 

,\ 

8.51 
EXCEP1'JONti 

CABLE' " 
CABLt , 
l't:MM Ht;i~El 

TERM'HEME1 

CA8LE 

U8 
348 
34K 
14H 

J119 
lt9 
]49 
349 
.J49 

CABLE 350 
, , CABU '110 

fERM NEICE" Jlo 
7-0/8 ]50 

19-6/8 

'," 11 .. 418 

15-0/8 

CAB'" 
fEllH HEREl 

351 
,lIt 
, )It 
..IS 
35. 

353 
382 
352 

353 
353 
lsJ 
l51, 

15. 
354 
354 
354 
354 

1~5 
]55 
J55 
355 

TtRM HERE1 ]S6 
CABLE 356 
CAaLE ]56 

9-2/8 ]56 

8-JUL-1' HISI PAGE 40 
LEHGTH ~XC~PTJUNti RUN 

NUMtiE" 

190104/8 

TEft" HE~E~ 

CABLE 
Tt;tlM HEttEl 

TERM HEREl 
CABLI' , 
TI!:R" HEHE? 

1-PIN RUN 

~ .. ' 

:. 

TERM Ht;ttEl 

CABLE 
CABLI:: 

.151. 
351 
35" 
351 
351 

Ji8 
,lSi 
358 
]!I8 , 

159 
15' ' 
ls9 

360 

361 
36( , 
161 
361 

16:l 
362 
:\62 
162 I" 

362 ' 
362 

364 
3&4 
164 ' 
364 

,364 

, I 

',~ 



.. :""~ . 
" ~ . 

.. I TMH.T HND2RM.V'-?<221 1 • IO'i/'ll 8~JUL-14 lUSt .. AGE 41 
AU:. NAMr: I\/l) PIN onDER BAY ... Q DRAW RV PG Y X Z HEMAIlKfi LENGTH EXCI:;PTJUNS RUN 

NAM!!: PlN UI~OIi:R NUMl!ER 
,31' 

tU~'UON un 0 H At!HJt I..,ot· • . TM1S-07 2 Tf;~" HEHE1 365 
rtiNclloN Bn 0. If AtoLl ' .. 02 .. " :'. 1M It w'07 I 36$ .. ' FUNCTlON liLT 0 H HClBI.? I ... OJ • TMII"12 1- 36!) 
FUNCT ION IU l' 0 H ijllbl~'}. 1 ... 04 • C TM1' .. 0:J CA8Ll: 36!J 
FUNCTlON un u 1 13-21H 36S .' FUNCTION 8l't t H AI5Ct 1.'Ot • TMIt-07 2 Tt;ltM HEHEl 36b 
FUNCTION UIT I H A14H2 t.02 .•. TMU-07 I 366 .' FUNCTLON IUT • H IiCl8t..1 '-0) • TMl1~12 2 366 
FUNC'l'ION lilt 1 H HUbNl I-Oil * C TMII-OJ CABLE l6b 
FUNCTlUN lilt' 1 I Il-O/lt .l6b 

eI' 
FUNCTION IUT 2 H Al501 '-01 • TMU-07. 2 TEAM HEICEl 367 
FUNCTION IUT 2 H AUEI .-02 • IMI1-01 j ]61 .' FUNCTIOI'4 tin 2 H 13t1MHl 1-0) • T~t1 .. t 2 2 367 
FUNCTION tHT 2 II HOtsSI 1-04 • C TMII-Ol CA8LE 367 
FUNCTION IHT 2 I Ij-4/8 361 • FWD ",),iKI t .. Ot • c IM"-02 2 CABLE 368 

.~~ 
FWD A041<1 ' .. 02 • C IMII-02 I CAB"E 368 

~~ 
FWD HlI'.Sf 1"0) .. TMII-07 TI!:RM HERE1 36K 

2 • A~ FWI) , 8-&/11 368 
-. 
,~ 

.~8 CND Ul Ao.02 '.01 * IMI1-01 I 369 

"el 
CND 01 AIIIC2 ... 02 • 2 369 
eND UI AIlIHI I-OJ • IMII-Ot 1 369 
CNI) 01 AlltiH 1-0" .. TMII-Oj 2 36'1 
CNU III AlII I) • 1-05 * 1141 1-01 I 361J 
CNI) 01 IIIIISI .... O{; * TMI1-01 2 369 • CND 01 AOITI' 1 .. ,)'1 • I' 369 
CND 01 AIIIV2 '-08 • IMtI-OI 2 361). 
CND 01 aOIB'l '-09 .. IMII-OI 1 369 

C CNU "1 ttlllO' t-to • TMII-OI 2 3bIJ 
CN!) ./1 I;IIIC2 1-11 * I .lMI 
CND \,/1 IHiI ~ I '''12 * TMI'-Ol ,. 369 

Ie CND III 6011. '''13 .. • 369· 
CND 01 OOlV2 1.,4 .. 'I'M 11-0'. 369 
CND 01 1 16-2/8 369 

4 

'1'1 

e 

• 
G 

• 
.,.. ,. 
~ 

• TM 11. r HNu2AII.V?1.(21.l 1 t 10''''/1 8-JUL-74 HISt "AGE 42 
nUN tJI\H~: AlP PIN ORI'JER BAY .. Q DRAW RV PG Y X ~ REHAHK& LENGTH I!:XCI::PT1UN::i RUN 

NAMI': P1N OftDEM NUMaEK 
0 

CND 02 A0202 "'01 • IMahOI 1 310 . 
CND 02 A02C2 i..,02 • 2 370 

e CNU 1)2 A02N' 1-0) * TMII-Ol 1 37U 
CNI> 02 1\1I21H 1"04 • TMtI-01 2 310 
CNl) "2 1\02P. '·05 * TM1'-Ot 1 370 

0 CNO u1 11(21)1 1"06 *. TMII .. OI 2 370 .. 
GNU 02 AIl2TI· 1 .. 01 .... I 370 
CND 02 A112V2 1 ... 08 • IMlI .. 01 2 310 

• C.'II) 0,)2 B021l2 1.09 * TMll-01 J 17U 
CNt) "2 BII201 1-1U * . TMU .. OJ 2 J70 
CIW \'2 IlIl2C~ '·11 * I 37<1 • CND "2 B02EI 1.12 • IM1t-01 2 310 
CND "2 81l2Tt 1 ... U • I . . no 
eND "2 S02V2 t·14 .. .IM11 .. 0. 310 • CNI) <12 1 16"2/8 11U 

CNO '" AClJB2 '.01 * TMlI-02 I ]11 
0 CNO OJ AO.~C2 f-02 :: ...... 

2 nt 
eND OJ A03NI t.03 fill a"02. l J71 
CNO 0] AOJllt 

?'; 
1e04 .. 'IMU~02' ., 2 .. 311 

o~~ eND ,,:. AOWI t.os .. IM11-02 I 311 .. ~ 
2: CNO OJ 1I1I.4Tt ' .. 06 * 2 J11 
~~ Cf4!) OJ AII.iSl 1 .. 0'1 • TMII-02 I 111 

CI ~~ CND IJ] AUJUt h.Oe tt· 'IM11.02 2: J71 wu rNO 0] . AOJ" i .. 09 ' .. 'IMu-oi' I 111 
GND 0] AOJY2 1·1f .. 'TMU-02· 2 o' J" .. 

to GNU Ol BCUU2 1-11 * TMII-02 I 171 
CND OJ 811.4DI 1·12 .. TMII .. 02 2 31. 
CND \J J HOlel 1.,3 * I J11 

Q CNO 0] PUJE, ... , .... lMI*-02 2 111 . 
eND OJ 80J'I'i . t .... ,.··, 

... ·tMI.1.·02··:.· 
I ,17i : . 

CND 0) BO:na . . ..• ·.tC) .. 111. • CNt> \lJ t 41-218 371 
G"'-

......; ., .......... -"~" .--. .. ••• ,._~ __ ._ ...... ~ •• • •• 0 ...... , .. 



':~' ' ..• ~ ..... -,' :11'"' :.: .. _ ",~. ;", 

• 
• 
• 
• 
• 
• 
• 

-. 
•• g 

.~ 
I~ ,g -, 
'K .'0 .u 

~I 
• .. 
" 
,1) 

TMu.r 
RUN NAMt: 

CIID 414' 
ClO 04 
CND ~4 
CNI) u4 
CNt) ot 
GIlD 04, 
GNO 414 
CND ,414 
Ct.lO 04 
CND 04 
CND 04 
CNDOt 
CNO 04 
CND 04 
CND 01 
eMil 04 
CND \14 

CND 05 
CND 05 
CHD Il'j 
eND os 
(i1~U 05 

GIllD Oti 
CND Ob 
eNU \ll' 
CNl) '10 
CNU On 

CNP 01 
CND 1)1 
CND 0)1 
CNI> u7 
CHI) 117 

CNO 08 
CND 011 
CND oR 
CNO Uli 
CHO 011 

• ' CND OR 

0 

4) 

.. 
• 
0 

e 
,; TMH.T 

HUN NM'Jo; 

" CHI) oq, 

CND oq 
e GNU O'J 

clm o'J 
GNU \I'l 

e CND oq 
CND OIJ 
GND Oq 

~ CNI) 0'1 

CNU lU 

• ' CHI) Ie) 
CNI) lP 
CND 10 

Ijt CND 10 
GNU lU 
GtU> lU ., GND to 
GND 10 

~z 
GND III 

9 .. 9 GNU it) " .. 24 CNI> lU 

.~I GND III 
.. 0 CNI> 10 

-I GND 10 

eNU 11 
CND 11 
eNU 11 

• CNI) 11 
GND U 
GND 11 

" eND 12 
GND 12 

G GND 12 
CND 12 
CND 12 .. 

•• ' ~;~. "-!' .•.•• ..--.. ••. :',. 
;. .. ~. ';'" r 

• '3' ~~,~,~ .•. :. r'. ~\-"-::~~.: .. '~:~ .. ," .. ~: ": :·~'1 ." .. -, ....... - ," ~"'. ~.:.~.~.-......... ...... . :'''''1'''' -, ...... :' .. :,!""'.,..~ .'~ <l'7'~::- ""-.-

HND2QH.V22(22) t,/0611l 
A/~ P1N U"DEH SAY" 

NAM~ P1N O"D~R 

A0402 '.01 • 
~04C2: 1·02 • AU4NI ,-OJ • 1\114"1 '-04 • /104PI '-05 • A04Tt tw06 • A04S! , '-01 • 
A04Ut hloe • 
AU4VI '-09 • 
AII4V2 '-10 * 1~1)4a1. ,-" • 
804DI t.n • 804C2 1 .. U .' BOUt t -14 • 
IUI4TI 1·15 * 
K04V1. I-Iv. 

I' 

AIH'tC2 twO' • 
AO~Tl 1'.02 • IW'iC1. "-OJ • 
lill')'r 1 11 .. 04 * 

AOtie2 1\·01 * AUtiT' Il-02 • 
1~lloC2 '1-03 • RlIllTI "-04 * , 
AO'te2 ' '1-01 * AO'/Tt '1-02 • 
l\WIC'l ,-",1 • 
UII'/TI 1-04 • 

I 

, AUBCl 1·01 • /lIHtHI 1 .. 02 .. 
ActSl' I '-OJ • 
BIIHC2 1.04 * IUIII" I~05 • 

I 

~N02atl.V2l(22) l1/U611] 
~/P PIN URU~R 8AY-

NAM~ PIN UMD~R 

AU9ll, 
A09C2 ' 
AI19FI 
AO'lHI 
A09TI 
Ae)9V2 
B09C2 
809!~ 

"IUC2 
AiOJ2· 

'-Of • ,-oa * 
1-01 .. 
'-04 .. 
1-05 • 
.-06 .. 
two"~ .. 
1.08 .• 
J 

1·01 * 
t-O'2,.-
'·03 * ,-

Q DRAW NV PC 

'I'NU-02 

TMI' ... 02 
TMl1 .. 02 
T'U 1 ... 02 

'l'AU-Q2 
TMil-O:Z 
TMlt -02 
TM11-02 
TM1'-02 
TMu-n 

TMU-Q2 : 

'TM1'-02 

DHAW RY PO 

,~i"U~21 ' 

IMU-'U 
IM1'-21 

·fHl '-22 
rHll-:t;f 
1'"1&'22"' ' 

'TMt' -2S 
TMU-2S 
fNU-2' 

, AtORt 
AlOSI 
AIUTI 
IHOAI 
IitODI 
Btoat 
BhtC2· 
8101:1 " 
IHU,t' 

1.04 .' 
I-OS * 
1"'06 .. 
1.0'1 • 
1.08 • 
•• ot. 
,.,,, ft.::.,: :'M'I_~"'o, ,." * "MB-2S- ,'. 

IUUL' 
IHOMI 
IHorl., " 

1-12 .. ,.11 ti: .. , 
, •• H ... 
•. ',< ", 
,' .. 01 .. 

1-02 .' 
'-03 * .. : ...... 

~ 

~: .. 
\, .-

~·t.o4 t·;" ~ .. ~~'.: 0" 

J .;~,~~::~ , ,:i' , :", '~~:~,' j:~~}J...:; 
At2C2 
A12Tt 
n12ca~'-
,luna, ' 

''''01 .. 
'-02 • 

" wU*: 
, "j:,ot,: .. ;. ~t:~:_, .'~~ ~ .... 

1I.~JliL.'/4 ' 
X Z REMARKS LENGTH 

x 

, 
2 
i 
1-
1 
2 
t 
2 , 
2 
J 
2 

• 2 
I 

I 
2, 
1 

I 
2 
J 

I 
a 
• 

2 
S 
2 
I 

1 ", J 
2 

• 2", ' 

\ .. 

MEMAMIUJ 

,.,', .~ ", . 

I 
', ... :, 

2 
t ',' 

<2, 
I 
1. 
I 
2 

'1 
,I' ,,',,' 
'4 
2 
I 
2 

i' :..,. 
2 
I 

, , " :I ',:, ,," 

, I 
1. " ." 

,:i 

41-218 

t 1-4/11 

It-4/11 

14-0/11 

1t-.,UL-74 
L~H(iTH 

I'·." 

H151 "AGE 4J 
EXCEPTlUNa HUN 

NUMaEH 

,)72 
',U;l 

.1H 
312 
31;1 
172 
372 
373 
112 
112 
112 
113 
l1a. 

,. ' )12 

. ' 

81bl 
EXC~PTlUH~ 

, ;. 

173 
312 
J'I:' 

" JU 
)11 
]13 
313 
171 

l'J4 
.In 
314 
174 
114 

37!» 
S15 
11~ 
]1~ 

31!» 

17ft 
l1et ." 
17& 
310 
37b 
31ft 

fAGE 44 
RUN 

NUNtiEIt ' 

371 
.u1, 
n'l 
111 
31'; 
311 .. 
311 
311 
l1~ 

1711 
37' 
378 
37. 

'318 
,n8 
_178 
)18 
311 

" , ".378:,':" 
1711 
]18 
31i 
n' 
17., 

'" .. ' .'~ 
""':,:,i,; 

380 
380 
110 

, 380 
)80,., 

l 
I 

I: 
'\ 

i 



• 
• 
• 
• 
• 
• 

• 

TMU.T 
RUN NI\M~ 

GND 11 
GIIQ 11 
GNI> 11 
GND 11 
GNO lJ 
GMD 1) 
G.D I) 
GlD 1) 
GND 11 

GND 14 
GilD 14 
GND 14 
GND 14 
CNU 14 
CNO 14 
CiNI,) 14 

GNI) 15 
(iND 15 
GND IS 
GND I') 
CND 15 
(iNI> t~ 

GNO lb 
CND It) 

CND III 
CNU ll> 
GND h 

GilD 17 

• CND 11 
CND 17 
CND 17 

• CND 17 

ClUJ &8 
., CNO llJ 

GNU lB 
CNO 111 

• CND 18 
CND 18 
(iND 18 

• CNO III 
CND 111 
CNU III 

• 
• 
• 
• 

f;) TMU.'J: 
HUtJ NAMF: 

CNO 1'1 
CND 19 

~ GNI) lq 
CNO lq 
CNU lq 

CNI> 2U 
GNO 2U 

~ GNI) 21) 
CND 21.1 
GNI) 21.1 

CillO Zl 
CND 2J 

• CNU 21 
CND 1t 
CNI) 21 

• GND 2J GND 21 
.. z 

.~g GND 22 
I" GNO 72 
~~ CNI) 22 

.~~ CND 22 

I
~U CillO 22 

• CND 2) 
CND 21 
CNO 21 

• CND 21 
CND ZJ 
GNO 23 

• (i"0 21 CNU 2) 

CHO 24 
CND 24 
CNI) 24 
GNU 21 
CiNO 74 
CNU 24 

CNI> 2!S 
CND 2S .. 
Gr.o 2S 
GNU 2~ 

CNU 25 
-- . ...:. .. 

',-- ' .... '.,... "-'''.~'~',.'~''''#'' 

HNU288~~22(22) ,,/0b111 
~/~ P'N OPOER BAY. Q D~AW RV PC; 'I 

NAM~ PIN U"D~R 

Auea 
'At~T' 
Itt .iC2 
IU.tE2 
lit .4J1. 
BUM2 
'BUNt 
luna. 

Al4C~ 
AU'i'1 
BUC:! 
8t4r2 
IU4TI 
11I4S' 

At!iC2 
AtOj!!:1 
1\ l'j"l 
IU'ie'" 
IH'lTI 

AtbC~ 
AltiTI 
IHoC2 
Ulb'" 

Al'IC2 
At 'ITI 
IH·le'). 
I~tlTt 

At8C1 
I\I8H? 
AUI',. 
I\18TI 
At8T2' 
8t11C2 
IH8PI 
IHtlTI 
IH8T'l 

'-0' *. 
'-02 .. 
'''0:' .. 
'·04 .. 
'''05 .. 

. t-06 .. 
j-01 • 
' .. 08 .. 
j 

'''0' .. 
'-02 • 
'-01 ... 
t-04 .. 
'-Uti .. 

'''0'' .. 
I 

'-0' .. t-02 .. 
1.0J .. 
1 .. 04 .. 
1 ... 05 .. 
t 

'.01 ... 
,·o? • 
1-0] .. 
'-04 • 

• 
•• 0' .. 
1 .. 01. .. 
1-1.1] .. 

1-04 * 
• 

. hot .. 
'-02 .. 
1·03 • 
'·04 .. 
1·05 • 
'·06 • 
.... 0" • 
1-08 • 
'''09 .. 

• 

.1: . 

:"'-. 

'"1 t-t4 
""'11-14 

. TMlI,U 

., 'tNU·U-

TMII-06 
IMlI-04 

1'Mll-06 

HN0288.V21(22) ,,/ObI11 
All) PIN UilDER SAY.. Q DNA'" RV PC; ~ 

NI\Hg PIN ONDER 

At9C'.! 
At9T' 
IUClC\! 
~t'lT' 

A211Ca 
1\20tt, 
H2UC2 
li2UTI 

A2tC2 
Ute. 
A21FI 
1\11'1'1 
U21C!2 
82 •. ,. . 

4\1.2C2 
A22TI 
H1.2C2 
.~U't' 

I\1.)C2 
A2nt 
8UCil 

'i. "U~2 
s'2J14a 
a:un. 
82nt 

A24C~ " At4'.· 
tt2tCt 
81.411'2 
82411 

A2!if:2 
A2!i'ft 
H2',e2 
B2'jTI 

•. I~~ ... :..;.' ' .. ~.' ._~., 

'.01. 
1.02 •. 
' .. 03 * 
'.1.14 • 
t 

'.01 • 
'.02 *; . 
"'0) .. 
'.04 .. 
I 

•• Ot • 

. . . .~" 

'.02 ,tV,,·fMU.io .' 
I·OJ * TH1t-aG' 
' .. 04 * 
' .. 05 .. 
I-OCi ~:, 

," J :;. ";:',.' ,. 
1-01 .. 
'.02 * 
'''03 .. 
(·.~f: ., 'i< 

" .,.i.,I: .. :·. 

1-0'1 •. { 

'-02 * 
'''OJ. 

. ~:.' 

".04 ." IMn ... ·· 
,: ...... 00 •... . INH-l,' 
'. ::"<.: ".t.iIIO,.- .. ,,_,.,t:·f"U~U '. 

t~o" • 
1 

• .-Oi' •. 
'.ot' •.. '.OJ­
'''04 * 
1-0,5 * 
! 
till'l • 

. ' .. 02 • 
. . I-OJ *' 

' .. 04 * 
1 

TMis·'1I 
. ~.;'. 

.. ~ f~. ~ ·t.;.t..£. ,',. ~':"'-''':'' •...•. , ........... T~· ... !' ;..i.. .... ,: ' .. _ ,.,,,,.,&, ~ .... . 

It 

x 

z 

2 
t 
2 
t 
2 
i 
2 

I 
1-
I 
2 
I 

• 2 
t 
2 

I 
1-
t 

1 
2 
1 

2 
1 
2 

• :I 
t 
2 
1 

t 
2 
I 

I· 
2' 
1 

2 

•• 2 
t 
2 

J 
2 
I 

2 
I 
2 
'S 

t 

I 
2 
I 

REMARKS 
1I • .jUL-,. 

LENGTH 

11-4/61 

11-4/8 

1I .. .JUL-14 
Lt;NGTH 

11-4/8 

tha/l 

'''' ',' .• ~ .'. -oJ. '~.'~' .... '. 1: : ... ,. .• """, ,R,: ..... ''J 

Blf)t 
UCt::PTlUN6 

8151 
EXCt;P'l'IUNS 

.. ~' 

", 

"'A(;t; 4!) 
leU,. 

NUM8EH 

ll, 
,)8S 
lIi 
J8. 
381 

JI' 381 
31' 
311 

313 
au 
182 
In 
lea 
382 
382 

IU 
)U 
181 
lU 
38] 
J8~ 

J •• 
1'4 
184 
384 
l .. 

381 
les 
18!i 
lI5 
18~ 

:Ii. 
18b 
n. 
lB. 
38' 

3" 116 
186 
38a 
386 

paGE 4t1 
Ii.u,. 

NUMI:tEIC 

187 
au 
J81 
381 
18?' 

lit 
.t8' 
'lIB 
:nit 
388 

J89 
s.t 
,18' . 
189 
)89 
Ii, 
~.~ 

J9G 
,ta 
J90 
,19. 
I •• 

.I,. 
I" i'. 

.) 

.r; 

"39,· .' . \ 

:::'.~ " .':' 

]9l 
39' 

na" 
3n 
392 
392 
19~ 
192 

393 . 
lU 
lCU 
393 
]9J 



• 
• 

TMu.r 
RUN HAMF. 

otto 2~' 
011020 
eNI) 2&1 
eND 2b 
eND 2tJ 

" ' 

'eND 17 
eND 21", 
CHI> 21 
CNI> 21 
CHI> 27 

, GNO 29 
, CillO 28 

• GNO 29 CND 2H 
CNI) 29 

• GND 28 

.. 

C"O 29 
CNI) 2q 
CNI> 2q 
CNI> 2'J 
GND 29 

CNO ]U 
CNI) 30 
CNO 30 
CNI) 30 
CHI> 30 

CNI> 31 

• CNI> 31 
eNI> 31 
GNU 31 

• CNI) 31 
CND 31 

• CHI> 32 
er~1> 32 
CHI> 32 

• CNI> 32 
CND 32 

• 
., 
• I. 

• 

• 

• 

e, 

.' 

TMB,T 
RUt~ NI\MP. 

CO UI't 
GO ali 
GU BiT 
eu IHT 
co BIT 
CO Bl'r 
GO un, 
CiO 8IT' 
CO tHT 

cu STROBE l 

CO STUOBE 
GO STR08E 
GU STHOtlE 
cu STROIlE 

CO STR08E 2 
CO STROBE 2 
Cll STROijE 2 
GU STHOI:IF. 2 
CO STROI~E 2 
co STRoaE 1. 

GO STR08E 2 
GO STROBE 2 
CO STIlOBE 2 
CO STIWIH:: 1. 
CO STROBl:: 2 

, GO STROBE '2 
GO STROBE 2' 
GO STROSE 2 
GO STROBE 2 

GS\) 
GSD 
GSD 

CSI) 
CSO 
CSI) 
GBD 
GSD 
cso 

'.:"~'. ~~. ·"T ... · ~ -.... -,.~' 'oj ~ -, ..... :.~ .... "~'7-' ..• :' ~':" .~ .. ; ..... ' ,.'>:t •. ;."".--: .7::·.~~~\~ .. r.~ •. ~.' . .....,.. '.F)·~;·1t·······,.· .. 

HNl)2RH,V'12(22) li,0~/11 
A/~ P1N ORDER HAY - Q ONAW RV PG Y X 

NAM~ PIN OHD~R 

,~ " A2GC2, 
U6tt 
B2&1C2 
U2&1TI 

A2'/ca 
,.:A 2 'IT I 

B'-'/C2 
H2'lTI 

A2&C2, , U.,. 
tt2HC2 
It21111 
R2REI 

A29C2 
A?9TI 
H29C2 
U19Tl 

A1UC2 
A lOTt 
B.toC2 
IHOTI 

AltC2 
IUITI 
BHC2 
n ItJ I 
811 TI 

1\12C2 
A12TI 
tH2Cl 
IU2fl 

',' 'I-O,t .; 
~" " 1402 .. 

,,; ... 
'.~:1 •. 

. ,.~ 

~. ..-

H28t:1 

. .. ,', 

I-QJ .. 
1-04 .. 
I 

t~OI.-. .­
I-oa.· ' 
1"'01 .. 
1-04 .. 
I 

.-Ot .:: 
• .02 • , 
1-0) .. 
1 .. 04 .. 
1-05 .. 
I 

'I-Ot .. 
'''02 .. 
1-01 .. 
'-04 .. 

• 
.-Ot .' 
'-02 .. 
1"01 .. 
1-04 .. 
I 

'·01 .. 
' .. 02 .. 
,-OJ .. 
' .. 04 ~ 
1-05 .. 
I 

1 .. 01 .. 
'.02 .. 
I-OJ .. 
'-04 .. 
• 

HNO~88,V2~(22) It/~611) 

, .... 
" 

INtl-04 

.... , .... 

AlP PIN ORO~R ~AY.. Q ORAIJj RY PG Y 
NAM~ PIN ~MOEA 

H 
H 
H 
H 
It 
H 
H 
It 

H 

L' 

" L 

H' 
H' 
H 
H 
H 

" L 

A28MI, 
A29MI 
A201t2 
152'1~1 
IUltiPI 
82'/8t 
A2-'PI 
AU82 . 

AJ2F'1 

AIIINI 
Al'1H. 
Ii 1202 

Al2i" , 
A l'IP'2 
AI(_L2, 
BISH2 
ut'iJ I, 

.,U2Kt '" 
A2482 ,';., 
At8L2 
Ht4HI 

'.{ 

• .-01 • 
t-02 • 
1.0] • 
1.04 • 
1-05 • 
1 .. 06 • 
'-01 • ' 
,-08 .. ~: 
I 

'-01 _ ' 
1 .. 02 ., 
I",OJ .. 
I 

l-ot _" 1-02_ 
'. ;: " ~ •• 03 .• ' 
" 1 .. 04 '. 

1 .. 05 • 
I 

. ,.lI-ot _,~: 

:I.oa • " 
I.OJ .. L 

L .. 
L. 

814L2, ,', " 
,'12~t" 
"822'1'", ' 8~J~ 

\ .. 04 .. 
1",:05 .. 
i~,II06 t 

" .·If 
':L .. 82;"2" . 

H 1\2.tH2 
'H' '. " BU-.Jt ' 

L 1\29 .. 2 
L A ?'&I I'".! 
L 1\2U12 
to AUM2 
L B21M2 

'1\ .. 0'1 tf 
.·ll,.tt •• 

1\-ot • 
.,11-02. 
,.It':,., 

II-ot·. 
11-02 .. 
II-OJ .. 

'.!I-04 • 
11-05, .. 
11 

I 
fla 
RI 
Rt 
RI 

, ,J' 
~:.," . 

TMII-04 
.,'::" 

~'. 

'Mil-Of 
, f .. afjlt04' , ...... , .<.,. 
IMII-04 
fMIt-O. 

'\J .. ~ " " ;',~ "I 
'" ,'",;" ',.t 

"I 
Itt 
RI ,"," . a'I" 

: ...... ;., :l 
1 

""J,-.... ~ .. ~, ' 

~~': ;.- I." 
Itl 
Itt 
Rt 
;Itt 

'1 
!,4 •. ,', 

x 

'ft: • .,.,. V':-~.~.·"~" ,."~,,.,-. "': 
. \ 

REMARKB 

a' 
li 
I 

I 
'2' 

• 

S 
2 
I 
2 

I 
2 
1 

'. 2 
I 

I 
1-
t 
2 

1 
2 
1 

: .. : 

"'. ~. 

REMAftl(S 

--I 
:a . 
I 
2 
J 
2" . 

l 

2.:' 
I . ::.' 
2 

• 2 
f":, .• 

,':2. ":'" 

2 
I 
2 

. t 

.;. 

~. -~ • • '.1 "'. ~ .~ .... - .. -. ~. -'~1~~ ~:~~?~~ .. ~./!t."Vr~-F· : .. ":' :'~"-:: 

8~:~'UL-j4"l5t ' ... " PAC.t 47' 
L~NGTH EJCEPTJUN~ HUN 

NUM~EH 

U-4/8 

8~"'UL·74 
Lt;NGTH 

14-4/8 

16-0/8 

19 .. 018 

".'; 

'J' 

. .J9f, .' 
"'n. 

J94 
194 
,194 

395 
3.' ns 
39b 
:J9:t ,,,. 

... tI', 
n6 ' 
,19& 
)9ft 
19~ 

'39'7 
39" 
)97 
391 
39?' 

398 
398 
398 
3911 
:19'" 

399 
39V 
399 
39V 
399. ' 
39; 

400 
400 
400 
400 
'O~' 

SS!;I .. AGE 411 
EXCEPtlON~ HUM 

NUMBE". 

I-PIN RUt4 

.01 . 
.40iL 
40t 
401 
401 

,40t 
40t 
40t 
40~ 

40A1 . 

:40.1. 
·.0.1 
401 
401 

404 
404 

. .04 
404 
404 
404 

., ,.00 
40ll 
40& 
401 
405 

.' . '10' :'" 
,: "to' 
, ,;~:~:~...oi 

40S 

......... ~ 

40ft 
, '-06 

406 

40" 
401 
401 
401 
401 
401 



.. 
• 
• 
• 
• 
• 
• 

• 
• 

" 

• 

• 

• 

• 

• 
• 
• 

TNll.·' 
RUM NI\ME 

III DAtI' snE 
III' DAtA.nr. 
HI DAtA 8YT"~ 

u.c 
llle . 
lLC 
ILe· 
ne 
He 

lLC 

IN 

INH I4TI:: 
INH 13Tt: 
INH 8n: 
INH an: 
lJIH an: 

iNlT 
INIT 
INlT 
INn 
INlT 
INI'r 
INlT 
INU 
IN IT 
INIT 
INn 
iNlT 
1 N I'r 
hilT 
INn 

TMll. 'r 
"UN UI\MF. 

INlT 
IN IT 
INlT 
1NlT 
UHr 
INn 
HUT 
INIT 
INlT 
INl'I 
INIT 
INIT 
INlT 
INn 
IIHt 

INlI .. GU 
INIT + GO 
INIT + GO 
INn + GO 
INIT .. GU 

INlT + GO 
INlT + GU 
INIT + GO 
INIT + GO 
!HIT .. GU 
INU + GO 
INn + GO 
INJ'f + GO 
INI'f • GO 
INlt + GO 
INIT + GO 

INlT Ht:C 
INIT Rt:C 
INn RI::C 

INT nONE 1\ 

1NT DUN"; 11 
IN! OONE IS' 
INT DONt; IS 

l.··.~c~ "~ .. ~ ... ,.~:- ",-!".~ ............ _ •.• ,' "~.f":. :i'~;" .. ~I".-"C ,~.,. , .. ~ ,-.~" ..... 

HND28H.V22(22) ~1'ObI11 
AlP PIN URDEN ISAY. ~ DNAW NY PG Y I 

KAMt: PIN O~otR. 

.,Al9Lt 
L· BUlla 

'H 
'It .. 

H 
It 

L 

II 

II 
t. .. 
L 

H 
H 
H 
H 
It 
Ii 
Ii 
H 
H 
It 
tt 
H 
H 
H 

A?'H)1. 
A24V2 
at~lt' ' 

.. A08B •. 
BObl.>2 

A24vt 

A09Mt 

1420N2 
Ht'i:;t 

. AlON2 
AUMt 

"1201 
AIIJI 
IlHiHI 
IH'iJ2 
fH%M2 
H20lol1 
1~10\)?' 

A?IHI 
A2tJ2 
"'IT? 
A1.uL' 
I\";H? 

"".IH 
1\2'.EI 

A22Mt 

t-ot :* .' .!MU-ali' 
.. :"02.. ,·.·~:t.U"U -.:"1' , 

1-01 ... 
;;'.02 ... ,." 

' .. '-0] •. 
1-0 •• 
'-05 * 
t 

'-01 • 
I-O? * 
'·0] • 
'e04 • 
I 

I .. ot • 
'-02 • 
1-0) • 
i.,04 * 
' .. /)5 • 
1-0( •• 
1-0'/ • 
'-08 • 
''''09 •. 
'-IU •. 
1 ... lt • 
I .. t;r • 
'-11 • 
1-14 .. 
I 

I 
·Ai '. 
Rl 

'" ".' AI;' 
. AI 

,~"".l •. 
. ~"11.2';·' 

Itl. 

. , 
,,'. 

I 
I 

f(' R' Al 
Rl 
At 
Rl 
RI 
I .. 
Rl 
Al 
Al 
III 
Rl 
1 

~NU28H.V2~(221 "/UbI11 
A/~ P1N O"DE~ ~AY'" DRAW MV PG Y 

t. 

" l. 
t. 
L 
L 
L 
L 
L 
L 
L 
l.t 
L 
L 

H 
H 
H 
tit· 

I. 
I. 

.i. 
.. I. 

I, 
I. 
Ii. 
II. 
lit 
It 

H 
H 

H 

Ii 
H 

MAM~ PIN O~OER 

B22L2 
820.:J2 . 
Ii ? 0.') I 
BtOlC1 
UIHF2 
AUK2 
At4At 
A18A1 
1\241\1 
BHAI 
IU2J? 
IU2U 
Blt1(;l . 
1S1UR2 

IH'iMI 
820112 
B32n .. 
A2!if!:I 

A1.4K2 
A28C;t 
A28E;l 
A28M2 
B20V2 
IHOU2 
BURt 
BUOt 
AliDa 
8i8N2 .. 

131.1)02 
BtSAI 

1\10[,2 

I\IUM2 
:126Mt 

1·01 .­
i.02 • 
1-03 • 
1-04 .. 
... ·O~ .. 
1.06 • 
' .. 01 .• 
1 .. 08 .' 
1 .. 09 * 

I 
~t 
IH 
Rt 
Rl 
IU 

1-'0 .. 
' ... 11 • 
1·12 .. 
t.,t 1 •. 
1.'4 .. 
I 

..... 

At 
Itt 
Rl 
Rt 
Nt 
RI 
Al 

1-01 * 
t.02 .... 
'.03 .'y 

" ,1.04 .•.. '. 
1 

1.01 .. 

. ' ... 02 .' 
'",03 .. 

. t .. 04 .• , ,<~ , .. 
t"05 • 
1 ... 06 * 
100,0', • 
J.oli .,: , .• ,o, .~. i ~, ... :':"". ~ i., ',It .:',,>~'>:.~'.::"., 
I . 

··lU 

IH 
.' . Rl,':-

~'. '-. "t, . 
"1' ',' 

Rl 
Rt 
Rl 
.U. 
"~l"k .... : ",. 

t.Ot .. TMtt.2~ 
'-02.':,··· :, TMlt-.I. 
1-' .. 

' .. 01 * 
t·02 • 
t· 

TMII-22 
.. ' TM11-1I. 

.... :. 

:,'" 

x 

8-JUL-74 
Z REM~RK8 ~ENGTH 

...... '.' .. 
(: :'" 

2 
t 
2 
1 

2 
J 
2 

. -" 

j' 

.. 15-218 , 
2 
t 
2 

• 2 
J 
2 
I -
2 
J 
2 
J 

2 

• 1-
1 
2 
1 
2 . 
1 . 
2 
I 
2 
1 
~'. : 

2 
1 
2,. 

2 
'1 
.2 
'i 
2 
J 
2 
I 

'2. 

.1 

RE14ANK5 

' .. 

. ... -.,' 

, 8".JUL-14 
LENGTH 

, \ ~ . 

" ..... . 
1~' ".' 

,;,. ... 

... ~.: , 
',,' 

J .. tl/I 
..t. • . ~ .... 

.. to-o/8 

. .... '" ..... -

.. 

.·.·O~· •.. ,.~ ,',¥' - '."'- r,p· '::;.: ... :"~'~'- .,....:, "' .• ":".1 

IIJ!U 
t:XCt;Pl'luNI:t 

PAGE 49 
RUN 

NUMBER 

"101 
.~ .. 
. 40~" 

409 
409 
.ot 
..ot 
409 
409 

"410 

4ft . 

412 
412 
4U 

'.,-. tn 
'.12. 

413 
411 
tu' 
tU 
.tU. , 
413 
413 
4tl ..,} 

.·4U· 
".413 ". 

4tl 
413 
.tl 
4tl 

',', 

',~ ::.' 

,\'; . 

. -J,. ,"' 

) . 

81!tt PAGf; 50 
EXCEPTI0N~ MUH 

NUMSEtc 

... ' , 

. 4'4' 
4'.' 
414 4,. .t. 
414' 
.t4 . tt. 
41. 

4" 
4'4 ., .. .. ..... 
.'1 
41' 

415 
tiS' . .. ,' ::: 
41& 
4'6 : .tft .. 

t.-./t6., ' " 
41t1 
41ft 
4'tI . 
fl6 : .... , 
.-..'.' 41. 

411 4" '. 
"~'? 
41'" 

419 
.. 19 . 
-41~, .. ' 

, ",? 
, '. ; ~ 



'~' 

• 
• 
• 

tMU.T 
RUN ""ME 

:·.li·.INR· : ,.".11 ... 
lilt t::~t\ 
INt t:N" 
lilt EN .. 

INI 'NR 
lilt INK 

• INT t:Nt\ 
In ENt\ 

• 
• 

1.0 DAU anr. 
1.0 DAtA 811t: 
LODUA 8UI! 

l.RC: ~r~K 
LRC ENK 

• &.RC·ENB 

LRC ENS 
.:~ L.ltC ~NIi U LRC t:NI4 

:1 ~~~ 
... RCS 

• LRCa loRCa 
LRCa 

• l.RCS 
... RCa 

.• LRca 
LRCS 
LRCS 

• lol(CS 

• 
• 
• 
• 
• 
o 

• .. 
o 

o 

• 
• 

TMl1. 'r 
HUN HAMf. 

LRcao 
LRCSD 
l.Rcsn 
I.l\CSO 
"~CSD 
LRCSD 
LRCID' 
LoRCSD 

MAN CLl( 
HAN Cl.l\ 

• MAN CLA', 

MAM ClIR 
• MAN Cl.R 

MAtI eLM 
MAN Cl.R 

e 
"Pit CLI!!"R RA8Y 
IIPR CI.~"R KBSY 

.;~ MPR Cl.~"R R~8Y 
=j NPR C"~"R "Hal 

e ~§ IPM CL!!!AR HBSY 

I MPR CLI!!AR RBay 
MPR CLI!!AR Baat 

• MPR CL~AR OKSY 

ItPR Ii:Nt\ 
• MPR EllA .P. EN" 

• 1'1 t:NB 
~ NPIt t:NIt 

ItPH ENM 
IIPM E .... 

C ItPR EMR 
M'R EMit' 

~. HPll i:NM 
IIPA .. : .. M 
IIPH ';N" 

0· .PR EIt" 
• PI EN. 

0:' IIPA MASTER 
"'R il4ASfF.M 
H'A MASTEM .. ' 

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

o· 

.' .. ' 

.,-~ r'::.~,i7~~·'t:~ ~~,·-;;tt"p ··;',:;Tt ·??t':::~~r?:; '.;':-.;-... ~ r~~ . .,~ .. , :~··~~r· ::~~T~.~~.;~:'?P.",::"·~:.~·:;~· ':.' :~: 
. ,."UL-,4 1.11 I'AGI '1 

.. -; ..... " 

:.,; 'HNUl8S.VU·(22) " 1'~Olliii 
A/V Pl~ onD~R ~.t. D bRA~'"V PG Y X z REMa~.' LENGtH EXCC,tlUN. MU, 

NAM .. ; P ttl Q"U)ER 

. :II. . 129D2 
'M ·.:'·UtL' 

H IHtllD I 
H IJU"F.2 

L U·082 .. 
L '. UOSI 
L A24MI 

. L. AUU1' 
L "',:' Aa,as < 

H 
II 

H 
H 
H 
H 
H 

. ~. . 

B22'~2 .. 
Itl .tr.. 

82282 
1521111 

l\2'1U2 
Buna 
R",tT~ . 

Aj)IJ~1 
ItU4U2 . 
BUJU2 

RI'iR2 
AJ2R2 
"'2RI 
B21PI 
"06PI 

'''''Of .. 
1-0'2 • 
I ... OJ. C 
1 .. 04 .. 
I 

''''0' •• 
1.02' • 
1 .. 01 • 
1 

1-0.1 • 
.-02 .• 
I 

'.01 • 
1-02 • 

.' I, 

1'.01 • 
11-1J2 • 

·,.n 1,;08 
,."It .. 03 
TMlt-t2 

. ·'MS1-St· . 
'."IIU-U 
1MII-08 

~'l'IIU-U' 

.'"1'-21 
1 
t 

I 
I 

11.01 • . 'lIlI-" 
11.02. ( ,"It-Ol 
11-03. C. tlla '-02 
I 

1-01 • 
'1-02. C 
I_OJ.. C , 
1-1.11 • 
1-1.1' • 
1.0) .. 
I~ •• 
1..05. 
I 

til a 1 .. 01 
1111t.01 
rlll~.02 

". ,I 

ftl 
MI 

,at: .. ......... 
.~ .,. 

. I,' 

••• J ~. 

HN028U.'22(2~l 1"u~/jl 
'. ..,~,': 

~/P PlN ORD~A tiAY- Q Oil A" MV PU • 
NAMt: Pt~ ONOIR 

H 
·H 
H 
H 
H 

. ' H 

H. 

H 
H 

L 

" L 

H 

" H 

A22n 
A16E2 
U2Ea 
A2 'J? 
A1'IM1 
A12PI. 
At5D2 

AI6U 
..... al 

A16U2 
UOblil 
IU)4V1 

AttPl 
AI2AI 
A2~J2 

,:,,' 

L A291J 
II .. 822'2: 
" . I:! AIUII 

. H UIIUI 

'-01 • . .~. :'~.. . 1· .t . .' . 'lwOl .', 
'.03 • 
'-04 • 
I.O~ • 
t9O' • 

. 1907. 
. " .1' . 

'''0' • 1 .. 02 • 
, t 

'_0' •. 
1·02 • 
1.03 • 
I ........ 
t..02t( . ,.03 ..... 
1 

' .. 
",', ' ...... : ... I. 

•• It • •• I 
,,' . 

>' .. ;;. j"" :' .. ~ " .'. '. ~ , ...... 

' . 
. ! .:: .. ,;. 

I 

.I,,"~.i .. /;: .' 
::t:~t~::';·: ......... 

1-«)1' t",: hU-OI :.,: .. \. 
.. 02 .;', . 'In-.";'. 

,.,;;' . 'eQJ_ "i __ : r.1U.t .... ;.I~: .. • • 
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1 ... 01 * 
1 .. 02 * 
"t.01 .l 
". .. 

,:~;;~" ' .. ~ . ' .. 0, * 
'-02 * 
1-03 * 

.. , . \~. 

• ,.01,.' . ".";,, 
'.02'. 
' .. 01 • 
""04 * 
i"'OG .. '.' 

1·0' ." 
j.O·; .' .. t.oa·. 
'.09 * ( .. ", * 
I " 

.... '. 

t·.ot •... 
'-t)2 * 
,'''03 * . 
1 .. 04 • 
t"05 .. 
t.06 •. 
two', * '" 
'-Oil * , 

••• :,,:, ... ·.71 .... ··:.·. 

IH 2 
Rl' • 
"i 

' ...•. R's .. ',- 2 

Rt I 
Rt 

·1\1 
,; . ,:. '1\1 . 

Rt 
HI 
IU 

"1 ~t 
Nt 
((1 
at 
at 
Rl. 
Rl 

.,', ,,' 

.;. , ,: ._'. ,~ ....... ~ . ., ~_ . .Ji. 

1 
2 
I 
1-
1 

. 2 
1 ' 
2 
I . 

I . 
2 
I 
2 

• :I 
J 

~,_ •.. ,; .. 1.: '" .... 

1 .. 418 

a-JU,,';;14 
Lt;NGTH 

15"'0/11 

CABLE 
CABLE 
tt.... HEMEr 

Tt:RM HENEl 
CABLE . 
CABLE 

. '1tRM IIERE! 
CABI..E 
CAB!.t: 

TERM HEKEl 
CABL~ 

'U~1 
F.XCI::P'.I'lUN~ 

CABLE 
. CABLE 
Tt:RH HER£Y' 

CABLE 
CAB"! 

.: nRN HE~Er 
. 9"4/~ 

tn'· 
.'Ji 
471 
471 

',3 .n .n. 
412 

.. n 
.• 1) 
tU' 4" 
41 ... 

.'" .,. 
414 -,. 
.n 
.. 14 
414 

.• ,1 
4" .,~.;, " 

.,-. 

..,& 
. n~. 
n1 
41) 
41'1 
411 

.. ,. .. 7. 
4111 
41. 
418 
411 
41~. 

fAGE 58 
RUlli 

NUMSEI« 

.n9 
47~ 
471,1 
411) 

... eo 
' .. 80: 
Uu 
48U 

481 
481 
481 
48~ 

4U 
48:1 

'412 .' 
. 68~, 

483 
483 
.. 83 
'.11 ' 

- 'L . ....... 
484 
.84 4" 

" 

" -'f 

"I' ' .. 

........ '~:.'" . 
. ....•.. 

;: ..•. 
484 
484 
484 ..... 
.85 
..e!. 
485 
48S 4" 41S 
485 
us 
4&:; 

- I 
I 



...,J.;;, TM u.r 
~ RUN NAME 

.. SEL 2 
SEL 2 
SI':I.t 2 
!:il':L 2 

• SEL 2 IN 
SEL 2 IN 

• 
6EL 2 IN 

!:ito:1.t 2 OUT HI 
SEL 2 OUT HI 

• BtL 2 OuT HI 

Sr.L 2 OUT 1.0 
• S~L 2 OUT LU 

sn :i OUT LlJ 

• SEL 3 IN 
SF-L 3 IN 
S~~L ] IN 

Sl':L 3 OUT I'll 
~EL 3 OUT HI 
5f:L 3 OUT HI 

SEL ] QUT LU 
sn 3 UUT LU 
Sf':L 3 OUT LU 

• !:iEL 4 IN 
!:ito;L " IN 
SEL " IN 

q SEL,I hi 
SEL ,1 11'4 
Sl':L. '1 II" 

SEL " IN 
SEL " IN 

~ ~WL.'1 1t. 

S~:L ·1 UUT I'll 
.~ SI::L" OUT HI 

SEL 4 OUT HI 

• S~L" UUT Hl 
SI~L ·1 UUT. tt 1 

•• SI-:L 'lOUT H 1 

'fMl.l .. r 
RUN IliflMF: 

SEL " OUT 1.0 
SEL. " OUT 1.0 o SEG" OUT LU 

61':1; 5 11'1 
/:in 5 1N 
Sf':L 5 IN 
SEL 5 IN 

~mL 5 OU,[ lil 
::WL ~ OUT HI 

~ BEL 5 OUT HI 
St:L 5 OUT HI 

~ SEL 5 OUT LU 

... J 

S!::L " IN 

SEL ... OUT HI 

S""L " OUT LO 

fit:L 7 IN 

SEL 1 OUT Ht, 

S .. :L 1 OUT LO 

Sf:L STATUS IN 
SEL STATUS IN 
SEL STATUS IN 
SEL STATUS IN ... 

S~L srATUS OUT H1 

~ SEL STATUS OUT 1.0 

Sl';LR 
SI':LR 
::i\':LR 
St:LI~ 

.••• -~ • .. t ... ', •. :-- •. "f"' ....... . 

HNU~8Y.V2~(22) 11/Ub/'l1 
AlP PIN ORDER HAY- Q DRAW RV PG ~ 

H 
H 

.. 
H 

L 
L 

H 
H 

H 
II 

H 
H 
H 
II 
II 

L 
L 

H 
H 

L 
L 

WAH"; PTN UtH)I::R 

AU.iCt 
AI)4Ct 
BII'ill? 

'HtK2 
IH212 

IHIS' 
B211H 

B t t It2 
l\211\1 

At2D2 
,I" lP't 

IH IPI 
II"'HI 

811 LI 
B"I02 

At~Jt 
At9Kt 
/lt~P' 
1I1'lIU 
lI"iV2 

I\'.4U2 
IHI"1 

B II U'l 
A2.4P2 

A1.JH2 
~2~1l1 

1.01. C 
{-02 *C 
\"0:1 .. , 

'-01 .. 
'-02 .. 
1 

'.,01 .. 
' .. 02 .. 
I 

'·01 • 
' .. 02 *. 
I 

.-01 .. 
'-01. .. 
I 

\·ot • 
1-02 .. 
1 

\ .. OJ .. 
1 .. 02 .. 
I .. OJ .. 
1-04 .. 
I-O!i .. 
1 

I-Ot • 
1 .. 02 .. 
1 

1-01 .. 
1.02 .. 
I 

1-01 .. 
1-02 .. 
I 

HNU288.V1.1.(22) II/ObI1) 

'I'M 1"02 
'1'M1I-02 
TMl1-IO 

T""-U 
;tN1.·U 

TMU-2ti 
TMU·25 
TN11-25 
TMtl-2S 
TMII .. 2S 

" ' 

IU 
HI 

IU 
RI 

RI 
RI 

RI 
Al 

RI 
Rl 

Al 
RI 

fliP PIN OIlD~H BAY- Q DRAW RV PG Y 
NAH~ PIN U"O~R 

H 
it 

L 
L 
L 

H 
H 
H 

H 

L 

H 

821LI 
Btllll 

. 14\ IV? 
AUV2 
811F2 

St 182 
822M2 
8211)2 

BltKI 

IHIF.'2 

BllM2 

H IHIM? 

L ,tt ID2 

H. 8t U'2' 

H IHtL2 

L AIl8V? 
It , . BIJ8V2· 
L .IHtH2 

H 

H 

tH1AI 

IU tMt 

AIl'iDt 
BII4N2 
BII,tN1. 

1 ... 01 .. 
1 .. 0,- .. 
'·03 .. 
t 

I.ot .. 
1.02·. 
t·03 .. 
I 

1.01 * 
1-02 '-".,. 
•• 03 • 

• • 

, twO' .. 
1 .. 02.. C 
I-OJ. C 

• 

TMII-14 
TMtl-14 
TMU-~6 

TMII-26 

TH1,~"26 

TMI'-26 

TMtl-26 

"'M.I.26 , 

'1'Mli-26 

tNII-12 
tMU-U 
'tNa 1.~6 

'1'"11-26 

tHI,-a6 

TNII-08 
TMI .. 02 
TMII .. 02 

.. ...... l ........ . :'~. "~ ~'h... ~' .. 

IU 
~l 

x 

x 

z 

:I 
.'.J 

, . 
2 
t 
2 

z 

,. 

J 

" 

I 
'2 

J 
2 

:,"\' .... '~:L·';~. ,,', 

REMARKS 
S-JUL-74 81~1 ~A~E 59 

LENGTH EXC~PTJUN~ RUN 

5-b/8 

8_tlUL-"/4 
UNGTH 

II-O/lt 

CA&LE 
CAB!'! 
TUlHHEHt:1 

til ~1 
EXCI::PrION8 

I-PIN RU" 

I-PUI RUN 

I-PJN RUN 

I-PlN RU. 

I-PIN RUlli 

NUMltt:K 

48~ 
4.6 
4f10 
48b 

.87 
481 
481 

4U 
4811 
488 

489 
489 
489 

ttu 
.90 
490 .' 

491 
ttl 
491 

49a 
49~ 
492 

49.J 
.91 
,.91 ' 
.9l 
49l 
49.i 

.,,.. 

.94 
494 

49b 
.9S 
'9~ 
4tb 
49b 
4tb 

i'AGF. 60 
RUN 

NUMSEt« 

.91 
49" 
491 

498 
49' 
49. 
498 

499 
4941 
499 
.9tj 

bOU 

!to I 

502 

bO') 

bOt 

bO·' 
!'tOl 
i07 

,·,IO? 

!t08 

I-PIN RUN . !»09 

'fUJI HEKEl 
CABLE 
CABLE 

510 
510 
51U 
51U 



INtI.t 
RUN HAM .. : 

,8t:L.a 
8ELR 
8t:LR 
8t:LK 
8F.LR 
8E1.R 
8£LR' 
IELR 

SEI.R 
5t:LR 

~. St.:LR 
St:LR 
St:LR 

'1lI' Sn.R 
S~:LR 

sn' 
Sl-:T 
SEt' 
SI':r 
SET 

Sf:T RR 
Sr.T AR 
SF-T IIR 

SI':t CUR 
st:r CUR 
SET CUR 
st..:r CUR 

SET 11.,; 
SI':r lLC 
S"~'f lLC 
8E't He 

SET IN'r 
'~I SE:T li~T 

srr tNT 

'I, 

SLeT I DU'f LO 
SLCT lOUT LO 
aLeT J UUI LO 
SLeT 1 UUf LO 

TMlt.r 
HUH ~1"Mf; 

SLCT 1 au'r 1.0 
SLcr lout LO 

~ SLCT lOUT LO 
SLCT lOUT LO 

l SLCT 2 UUT HI 
SLeT 2 OUT tiI 
SLcr 2 OUT HI 

SLer 2 OU1' LU 
SLeT 2 ull'! LO 

~ tiLCr 2 OUT 1.0 

SLCT ] aU't HI 
• SLCT l OUl ~l 

SLC'r J uU't IiI 

SLCT J OUT 1.0 
SLer .1 our 1.0 
SLCT J OUT 1.0 

5LCT .. OUT loU 
SLCT .. OUT 1.0 
SLCT 4 OUT La 
SLCT 4 OUT La 
oSLcr 4 OUT La 

SPACa:: 
SPAC~: 

SPAce 
SPACE 
SPACE 
SPAO': 

SPACE; 
~ SPAe!!: 

8PACE 

U SPACI:: FWD 
SPAn; FWO 
SPACf; FWO 

-;~ SPAC!:! FWD 

SPACE RF.V 
SPACI'~ Rf:V 
SPACI:: RF:V 
SPACt: Rt:V 

. ,", .. -.. ~-. ; .. " :. ~ .. ' ' .. ,,' :-....... ; .. r,. : ;,-, . 

HNU2IS.V2?,C221 tt/U~/11' 
AlP PIN ORDER BAY-

NAM~ PIN UDOER 

tl 
'H 
H 
H 
H 
H 
H 

AU~E' 
BOOC' 
/JUNE' 
81bDI 
A?21U 
AUP. 
A29T2 ' 

'.Ot. ' 
1-02 • , , 
'·01 • 

L 
I. 
L 
It 
L 
t,' 

to 
f., 

I, 
T. 
to 

H 
fI 
H 

L 
I. 

I:t 
H 
H 

1l2QOl 
A2'.MI 
A2'iM2 
A2'/Rt 
A2'/R2 
KlbE' 

AOJI~? 
A041l2 
BII')!:t 
It?1l01. 

A29CI 
A 10112 

AIHN? 
AlliUl 
01 !jN:l 

A7!4T<! 
A?2UI 
BI4JJI 

AJU:'I 
r~2~1\ I 

82ti" , 
UU2 
AI/A2 

,0:1.801. 

' ... 0", • 
'.05 • 
'.,06 .' '-0'1 • t ' 

1-01 • 
f .. O~; * 
i-01 • 
•• 04 • 

t.OS .' 
'.06 .' 
I 

'.01 • 
I·O~ * 
'.0] • 
1-04 * 
I 

J .. 01 « 
1-02 • '-0,1-. 
i 

1-01 • 
I-O?' • 
1-0] " 
I 

' .. 01 • 
1-02 • 
I 

""01 • 
1.02 • 
h oO.l. 
I 

"NU288.V~~(2~1 .I/Obll) 
VlJ PIN OU 01-:: k ~AY .. 

~AM~ PIN ONOER 

to 
to 
to 

to 
to 

L 
L 

ti 
L 

t" 
r.. 

L 
L 
1. 
,I. 

H 
H 
If 
1f 

'If 

L' 
to 

821«2 
82281 
U1bl.1 

Bl2SI 
821'" 

1\12~2 

U?ICI 

RI2At 
1i21KI 

Bun 
B2fF2 

AttiEI 
A20KI 

, A20JI 
un. 

A22D2 
B2bAI 

, IU9"1 
'IH9N' 

A.~"~ 

AI,bD2 
82681 

L AI'H.I 
L Iit9LI 
I. BO'iNI 

1.01 • 
.... 02 • 
I-Ol • 
• 
1 .. 01 • 
'''02 • 
• 
'-01 .' 
''''0:1 • 

, I ' 

h·ot • 
1",02 .. 

:,t' 

'''01 • 
1-02 * 
... 0] • 

,'J~O. ,. 
f 

•• 01'* 
J.02 • 
t.Ol. 
1-04 • 
(.0$ .. · ' 
1.01 • 
,'-02 .. 
'J ' 

1.01 * 
' .. 02 * 
1-0;1 • 
I, '.' 

c 
c 

, ~- '. 

i .. 01 ,. ' 2 

DRAW ltV PG Y 

fM11-02 
TM"·02 
TM1I·04 

TM1 I-H. 
T''''I-t6 
1M11-04 

IU 
IH 
IH 
Ht 
Ht 
IH 
1 

I 
I 
1 
Rt 
t 
Rl 

1 
1 
I 

, I 
'I 

I 

ORAIII RV PG Ie 

I 
I 

1 
I 

I' 
'I' 

1 
1 , 
1 

'.1 
.j 

TMlt-OS 
TMII-Ob 
TNt .-04, ;' 
TfU ~~O. 

.. "~" 

TM11-06 
!Mih'OG 

TMt ... 01 ' ' 
TMtI-04 
TM11-07 

H 
H 
H 

A29Jt 
RlbD? 
B 41 1'12 

1·02 * Al 
I .. O;~ • RI 
I . . . . , 

·.·····_M: •.• 'w ...... _1 

n. ____ ............ ;........... ., ............ ______________ _ 

x 

., 

1-
2 
J 
Z 
J 
2 

J! 
J 
2 

, J 
2 

2 
J 
2 

2 
J 

2 
I 

1 

• 2 

2 
, . 
J' 

1 

2 
J 
2, 

J 
2 
J 
:Z, 

2' 
J 

2 
J 

REMARKS 
8-.JUL-74 

Lt:NGTH 

21-0/8 

4 .. 018 

8 ... 0/8 

tI-.JlIL-lot 
Lt;fJ(iTH 

1-4/8 

11-218 

8,51 
UCt:P'Uu~ti 

CABLt: 
CABLE 

U!tl 
EJ(Ct;Pflu~D 

.. AGE 61 , 
~UN 

NUMB'" 

Itt 
51. 
511 
511 
511 
51t 
51t 
5tt 

!)12 
!)t2 
Ita 
512 
5ta 
512 
512 

IU 
5tl 
5U 
!Jt.l 
!JU 

,5t4 
5 .. 

,'514 

SI!J 
SIS 
515 
5ts 

SIb 
~u 
Sib 
5t6 

5n 
511 
511 

511 
Stl 
51' 
5tH 

.. AGE 6:l 
RUN 

~UM6EH 

519 
5'9 
519 
519 

520 
520 
52Q 

521 
521 
52~ 

523 
522 
522 

52;1 
Sal 
52] 

524 
524 
524 
524 
524 

525 
52~ 
525 
528 
satS 
535 

526 
,52ft 
,516 

527 
527 
521 
527 

528 
5211 
52ft 
528 



TM 11. T 
ItU" "AMI': 

.tPACERf:V· 
SPACe: REV 

.' 5PACt: Rt:V 
SPACt: IU:V 
SPACE RgV 

.' SPACE REV 
aPACE REV 

.' 88YN 
5l:iYI~ 

~SYH 

• ·S8JH 

• 
• 

" 
," 

88111 
SSYH 
S5YI~ 

B8YN· INH 
66YH lNH 
B8rN INH 
SSYN INH 
tiSYtI lNIi 
SSYN 11111 
SSYN INH 
BSn INH 

65YH WH 
6SYIl 1IIH 
SSYi~ HHI 
SSYN UH 

START XfER rlMJNG 

TlM8n 
'I1M!::!( 

• 'lIMr::R 

TUR 
.. TUR 

'TUR 
.TUR 

• 
• 

• 
• 

TH11. 'r 
RUN NI\M~~ 

TIIR 
TUR 
TUR 
TUR 
TUR 
TUR 

TUR 
TUR 
TUR 
TUR 

UNIT S~L tnT 0 
UNIT St::L un 0 
Ut'lT S~;L I:IlT 0 
UNIT 5t;lo Bl't 0 
UNIT Sl~L un \) 

UNIT 51!:L lilt 
UNIT St:L BIT 
Uiin S~:L au 
Urn T S~;L 1:111' 
QUT S~;L tilT 

St:L Bit 2 
St:L BU 2 
5t:L tUT 2 
sn, aU 2 
St::L IHT 2 

UUIT S~L 81T TM d 
UNIT SF.L Bit 1M o· 

o UNIT S~L tilt tM 0 

UNIT S~L BIT TM 0 
UNIT S~L BIT TN U 
UNIT 5t:L 6IT tM 0 
UNIT St:L tilT TM 0 

UNIT St.:L HIT 'EM 
UNJl' S~;L BIT TM 
UNIT St.:L tilt TM 

UNIT sel. Bll TM 
UNIT St::L lilt 1M 
UNl'f SI':L IHl' TM 
UtHT S!::L BlT 'f", 

·~NU28".V22(2~' It/OblJl 
AlP Pl~ U~D~R 8AV-

L, 
L 
L 
L 
L 
L 

H 
H 
H 

H 
Ii 
H 
H 
H 
H 
H 

t.. 
L 
L 

L 

H 
H 

NAM~ PI" UUU~M 

A29.J2 
At'iMt 
AI/Kl 
Itl lilt t 
IHuei 
.... !).-a 

Al 11\1 
IHO'''Z 
AIt.,S2 

Alt)C1 
AOliT2 

82&L2 
R21aa 
8'-t£1 
1l211!:2 
R"JI 
tt1.1J'). 
tt2.M' 

AlI~n. 

l\?oKl 
IHIn 

8UH' 

,1I14AI 
InlSI 

iii) JC I 
1I1I4CI 
All 01"1. 

IH IV1-

'.01 4' 
h'024' 
t-01 .1 

1-04 " 
I·OS .• 

. '-Oei • 

• 
1-01 • 
1-02 • 
1-0) • 
I 

.-ot • 
1-02 • 
I 

1-01 •. 
1-02 • 
a.01 • 
, .. 1)4 • 
.-o~ . 
, .. I)U • 
1"0', .. 
1 

1-01 • 
1-01 • 
'.01 • , 

I-Oil • 
'-0:1 • 
I 

1-01 • 
I-O:! • 
t-Ol • , 

H~U2aK.V2~(22) 11/0b11) 
A/~ PIN unu~~ SlY" 

H 
H· 
Ii 
. H 
H 

L 
L 
L 

H 
H 
H 
H 

N AMt>: P.N OI,IOIi:R 

IlJ2MI 
A21" •. 
fltl"'.'Z 
lu)onl 
I"HlIlI 

A2sLt 
A? 41\.1 
AnMt 

Al8l1t 
"t4V2 
IHlttH' 
AIIMP' 

1·'01 • 
"·02 • 
1'·0) • 
"·04 • 
"·05 • 
I 

'a-ot • 
1-02 .. 
' .. 0) • 
• 
1-01 • 
1'.02 •. 
""0] • 
11-04 • 
I 

. ' .. 0.··.· 

Q 

UIoIA-' RV PG V 

I 
'U 
AI 
fH 
141 
RI 

f,ll 
RI 
I 

1 
1 

1 
t 
1 
I 
1 
1 
I 

IU 
1 

Itl . 
RI 
IU 

OM".., ttV PG v· 

.f' 

ftt 
'11 
Rt 
Itt 
At 

·'RI 
Itt 
At 

. ~t 
AI . 
III 
AI 

H 
H 
H 
H 

,,18£2 
111451· 
,,1)81.2 
OUbH2 

'·02 •. '". 
AI· .. 
RI 
ill 

H 
tI 
H 
H 

L 
L 
L 

H 
H 

L 
L 
L 

Il8CI 
Aun 
AIl8LI 
1t1l6f2 

IU(,1., ',. 
A'9C~< : 

KII'i02 
AI8Mt 
AI'H2 

A18H2 
At'lL2 

80!iK2 
AIIIJ2 
Al'JN2 

.. ';..,-.. , ............. .;.- .. :" ........ : .. 

1·0) • 

'''04 .' t 

1..01 • 
1.02 ... 
t .. O.l • 
1 .. 04 • 
I 

,'r, " 

h·ot .. 
·'-U2* ..•.. , , 
'-01 • 
'-02 .• 
•· .. 0.1 •• · ". .'. ,"' 

1·01 • 
'''02 • 

• 
'-Of • 
'-02 • 
' .. 0] • 
I 

'.,." 

.. I 

.1 .t 
FIt 
Rt 

I. 
:.,. ·,1·· .. 

1 

1 
r 

.. J ' 
1 
J 

x 

• 2 
f 
2 
I 

2 
I 

.2 
I 
2 
I 

J 
2 

2· 

I. 

2· 
I 
2 
I 

Z 
I 
2 

I 
·2·· .. 

J 

2 ... 
I . 

2 

I . 

, 
2 

• 
, I 
·2 

REMARKS 

.. ;., 

ttF.MAMI<& 

, .. 

, ','. 
• .1 

1I ..... UL.;.74 . 
I.ENliTH 

11 ... 0/8 

12-018 

S.",UL-H 
Ll::NGTH 

81!)1 
EXCIi;P 1'1 Llflb 

,-PIN RUN· 

81~1 
EXC~Pl'IUN~ 

"'AGE U 
HUN 

"UM~tl( 

U9.· 
529 
!)29 
529 
529 
529 
529, 

b30 
530 
~]O 

no 
'. n. 

lUI 
5]1 

5)3· 
ua 
512 
!)12 
532 
532 
532 
53~ 

!)3J 
~:u 

53J 
. sll 

!U4 

"'AGt: 6"· 
RUN 

NUIo\t;EtI 

531 
511 
Ul 
511 
t;JI 
53" 

UI 
UII 
UI 
UII 

539 
SJ9 
519 
Uti 
539 

540 
510 
5010 
!t40 
!t40 

aft 
Ifl 
!t4t 5., 
541 

&42 
.42 
!t42 

!)U 
su· 
541 
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1 • ~'1l.£!..!.Q!!. 

The magB~tic tape control unit interfaces the TUl~ (positive bus 
version) ~c the PDP-II. Figure 1 shows the system block diagram 
lrhich Inc.Uldes the PDP-ll. the control unit, and up to eight TU1~ 
mlagnetic eape units. One tape unit is referred to as the master, 
lind all o':.hers in the "Iystem as slaves. Each tape unit. master and 
IIlave. co,.ists of' the TUl~ cabinet, reel and reel motor control, 
eapatan ddve and read/write mechanical and electrical components .. ·.~he 
I~aater cc~ains in addition, that section of the magnetic tape electron cs 
I,hicb i8 :s1rared by all tape units. This includes electronics for 
Istarting lind stolllling any tape unit, read and wrH;e pulses. gapping 
.electronl<is, and parity generation and checking. Electronics may be 
"hared be,zause only one tape unit at a time may communicate with the 
:proceaso) 

'rbe cor,tcrol unit is located in the cabinet of the master. Its module 
are contained in the 1943 rack which is mounted below the tape unit. 
~n indicator panel which contains a maintenance module is located 
below th~ ~ape unit. An indicator panel which contains a maintenance 
nodule i~located below the 1943 rack. The maintenance module contains 
28 light5(12 for the command register and 16 for the status register) 
and a pover clear toggle Fwitch. 

Table shows the interface signals between the control unit and the 
master. lach signal is accompanied by its appropriate definition. 

The cOHtrol unit contains 6 addressable registers which .are indicated 
below a1",." with their r . .espective bUll addresses.· 

772520 
772522 
772524 
772526 
77253~ 
772532 

STATUS REGISTER (MTS) 
COMMAND REGISTER (MTC) 
BYTE RECORD COUNTER (MTBRC) 
CURRENT MEMORY ADDRESS REGISTER (MTCMA) 
DATA BUFFER (MTD) 
TUl~ READ LINES (MTRD) 

In addi:tion, the control unit contains a bus request interrupt ·whose 
vector e.fl1ress is 224 and whose bUB request level is BR5. 

1.1 MAl!IETIC TAPE FORMA': 

B\e con'~rol unit services both 9 and 7 channel magnetiC 
t.IjU! unit:!. A nine channel tape record iB followed by 
th~ee blank character spaces. • CRC characther. three 
additional blank characters. and an LPC character. A 
Be_en channel record is followed by three blank character' 
zp~ces an! an LPC character. 

IS'lE ICOsDpE.q NUMBER J REV 
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2.. CONTROL UBIT REGISTERS 

The 11x. registl;Jrs used in the MTCU are the following: 

1. COMMAND REGISTER (NTC) 
2. STATUS REGISTER (MTS) 
3. BYTE RECORD COUNTER (MTBRC) 
4. CURRENT MEMORY ADDRESS REGISTER (NTCNA) 
5. DATA BUFFER (~!TDj 
6. TUl~ READ LINES (NTRD) 

2.1 COMMAND REGISTER (MTC) AND STATUS REGISTBR (MrS) 

2.1.1 GENERAL 

The formats for the command and status registers 
are shown in Figure 3. The three select bits, 
Un1.t Sel. .·81 1. ~. Unit Sel Bit 1 aDd Unit Sel 

·Bit 2, are used to select one out of ei~ht posaible 
_agnetic tape units. All operations defiDed iD 
the MTe and all status conditions de~ined in the 
MTS pertain to the MTU indicated bT the three 
select bits. Bit ~ of the MTC begins the 
operation defined. by function bits ,. 1 and 
2. The eight functions as defined by the tbr •• 
function bits are listed below in the order o~ 
function decodes with function bit' the le.at 
significant bit. . 

~ OF' LIIE 
1 READ 
2 WRITi: 
3 v WRITE EOP 
4 SPACE FORWARD 
5 SPACE REVERSB 
6 WRITE WITH EXTERDED Ia~ERRECOBDGAP 

'7 REWUD 

In the functions read. write, write EOF. aD4 write 
with extended IRO, the NTU a~vances in the ~orvar4 
direction one record. The EOP character and itll 
associated LPC character Ls co~sidered one ~ecord. In a 
space forward operation. the MTU advances in the 
forward direction a specified number of records, 
the number determined by the byte record counter. 
ID a space reverse operation. the MTU moves in the 
reverse direction a specified number of records. 
the number also determined by tbe byte record 
counter. In a rewind operation, the tape reverses 
at a higber speed than that for the other functions 
and stops on tbe BOT marker. The OFP line operation 
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j"r----------------------I 
~brDS tbe tape unit OFF line and A," .; 

,ioinllau' the t~~e. Wbile tlle tape unit is OFP 
iin., the control unit may not write onto nor 
read trom the tape. In addition. the tape unit 

. must be in the OFF line state in order to remove 
~L.the tape reels. In a write. write EOr, and write 

with extended IRG, the data portion ot the re~ord 
is transferred trom core memory onto the tape. In 
a write EOr and writ. with extended IRG. a three 
incb segment of tape is erased prior to writing 
the tirst character. The characters following tbe 
data (CRe and LPC tor a nine channel tape and 
LPC for a seven channel tape) are generated and 
written by the master. 

In a read operation. the data portion ot the record 
is transferred into memory; i.e. the CRC and LPC 
characters are not transterred into memory. Functions 
rewind. space forward, and space reverse are used 
tor tape positioning only and do not atfect the 
tape or core memory. 

2.1.2 OPERATION 

Figure 2 shows a timing diagram of the four bas1c 
states in a magnetic tape operation, wben the 
processor sets tbe GO bit. The operation defined 
by the tunction bit occurs. In addition. oth th~ 
CU ready and TUR bits become ~. 

Fo all tape forward commands. the mastr- cransmi"~ 
a CRCS and LPCS at the end of each record for a nine 
channel tape, and LPCS at the end at each record for a 
seven channel tape. For write, write EOF, or write 
with extended IRG operation, the contro~ unit sends 
the level WDR (WRITE DATA READY) for all characters 
in the record. After the last WRS pulse, the control 
unit lowers the level On WDR. The· aaster thaD writes 
the CRC character (if required) and the LPC character 
onto the tape. 

.The master also transmits the CRCS and LPCS pulses to 
the control unit when it reads the eRC and LPC 
characters it had Just written. 

Atter the master reads the LPC character. it times 
through the GAP shoutdown period. The purpose or 
the GAP shutdown period is to ensure a 3/4 inch GAP 
between records. Tbe master then sends a ,top command 
to the tape unit which then enters its settling down 
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period. ·'rhe SDWN bit becomes a 1. during the 
settling down period. When the tape unit stops. 
it enters its Idle period and the TUB bit becomes 
a 1 . 

In a tape reverse operation (not rewind) the master 
enters the GAP shutdown period immediate~y after 
the tirst data character passes under the read head. 
The settling dovn period then follovs the GAP shutdown 
period. 

In a tape forward command of one record (READ. WRITE, 
WRITE EOF, and ~'lRITE wi th EXTENDED IRO) the CU READY 
bit becomes a 1 when the tirst LPC character is ·read. 
In a space forward and space reverse operation, the 
CU ready bit becomes a 1 at the start of an LPCS 
time in conjunction with spacing the required number 
ot records. At the start ot each SDWN time. the tape 
unit begins to slow down. Thus. tor space forward 
and space reverse operations, a new GO command is 
automatically sent to the tape unit at the start of 
each SDWN time if the required number of records has 
not yet been spaced. 

Tbe master viII accept and execute any new oommand 
during the SDWI period except if the new command is 
to the same tape unit as the one issuing SDWN and if 
the direction implied in the new command is opPOSite 
to the present direction. For the above exception. 
the master vill accept the new command only after 
the tape unit has stopped, i.e.; SDWN a ~ and TUR a 
1. The control unit accepts as legal all commands 
it receives while the CU ready bit is a 1, which 
includes commands received during the GAP shutdown 
or'tape settling down periods. Tbus, commands 
received during the GAP shutdown or settling 40wn 
periods are buffered and transmitted to the master 
at the appropriate time as specified above. 

For the operations write EOP and write tbe extended 
IRG, a three inch GAP is erased prior to vritiQg 
the required characters. 

For a write EOF command, the master writes an octal 23 
followed by an LPC of octal 23 for a 9 cbannel tape 
or an octal 17 followed by an LPC of octal 17 for a 
7 channel tape. On a 9 channel tape, the data ~rack~ 
are designated ~-7, with track ~ the least significant. 
and track 7 the most significant; while on a 7 channel 
tape, the data trancks are designated ~-5 with track ~ 
the least significant and track 5 tbe most signitieant. 
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2hus~ octal 23 on a 9 channel tape has tracks ~, 
1 and 4 marked, while octal 17 on a 7 channel tape 
has tracks ~,l,2 and 3 marked. 

An EOP character and its corresponding LPC character 
constitutes a record. Thus, When a read command is 
given and an EOF character is read, the tape unit 
enters the GAP shutdown period after the LPC character 
following the EOr character is detected. In reading 
an EOr character, the EOP bit in the MTS and the ERR 
bit in the MTC becomes a one When the EOP bit is 
detected. Also, both the EOP character and its 
corresponding LPC character are loaded into consecutive 
memor~ locations, as determined the MTBRC. 

During a space forward and space reverse operation 
the tape unit begins to stop during tbe SDWI time • 
following detection of either the EOF character or 
BOT m.arker. 

When the OJ" line command is given, the tape uDit 
goes ott lIne and then revinds to the BOT marker. 
At the start of the OPF line command the CU ready 
and TUR bits become _. wben the tape'unit goel.OFF 
line. the master sets the select remote bit in the 
MTS to A ,. 

A programming restriction is that a reaa operation 
should not tollow directly atter a write operation 
without at least one intervening tape moving 
operation. A record which is written on tape a&7 
be read atter tirst issuing a apace reverse co .... 4. 

Other programming restrictions occur who. using 
select remote along vith tape unit read7. The select 
remote lines for all tape units which are Dot 
addressed are at.. A tape operation may be 
performed onl~ on a selected tape uni t aDd one whose SELIi! 
!lne is a 1. Thus. whenever a command is sent to a 
lfterent tape uni '. from the one presently Indicated 

by the unit select bits, the S~LR line ~ecomes' . 
~l.Ot,t) i-ediately (les8 than one instruction tiae 
ater and becomes a 1 about 1~microsecond8 later. 

Shortly thereafter (less than one instruction time 
~ater) the TUR reading on the selected unit i. valid. 
Thus'41~ ~rogrnm.lng, the SELR bit may be examined 
i-ed_awe17 after a command is sent to a ditterent 
~~~e unit from the one indica·ted by the ualt select bits •. 

~n SELR reads A I, then TUB may be examined to 
determ1ne the end of the tape operation. When a command 
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1"8 to the same tape unit as the one indicated by 
the unit select bits, the SELR line remains at a 
1. ". ' the TUR line be a 1 prior to rec~iving 
the command, it would remain a 1 tor approximately 1. microseconds. The CU ready bit. bovever, goes 
low immediately after the command is generated by 
the program. Thus, it may be advisable tor the 
program to utilize both the CU ready and TUR bits 
to determine when tor example to issue & new command 
in tbe reverse direction to the same tape unit as 

.the one indicated by the unit select bit •• 

Any command received during the GAP shutdown time 
whick is to a difterent tape unit from that ot the 
previous command or is in the same direction as 
that in the previous command will be transmitted 
at the start of Bettle down time. An), con.nd 
received during the GAP shutdown time which is 
botb to the same tape unit and in the opposi'te 
direction as th.t ot tbe previous co.mand vill not 
be transmitted until the end of settle down time. 
Any command received dUring settle down time will 
not b_ transmitted until tbe end ot Bettle down 
time. 

2.1.2.1 BU13 REQUB~'l' INTER·RUPT - BB 

2.1.2.2 

A bus requtst inte~rupt occurs under the 
to110wing conditionsl 

1. The CU ready bit changes trom 
_ to 1 when the lIT ENB bit is 
a 1. 

2. The BRR bit changes from ¢ to 
1 when the lIT ENB is a 1. 

3. The liT ENB~tt ohanges from 
_ to 1 it during the command, 
the GO bit remains at ~. 

4. The tape unit indicated by the 
unit select bity in the MTC 
completes its rewind operation 
before a nev command to that 
tape unit. has been received. 

ROB!PROCESSOR REQUEST - NPR 

The control unit generates an NPR whenever It 
transfers data between the data buffer and 
core memory. In a read operation, the 
direction of transfer is from the data 
butfer to core memory. The ROR pulse, Which 

NUMBER J i!EV 
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2.1. 2. 

18 used to .trob. the'data f~om the tape " 
unit into the 4ata buffer, is used to 
senerate the .Pa to the processor. When 
~he retuest is granted, the oontrol unit 

i_ pertorms a J)A'l'O and transfers a byte from 
the data butter into core memory. In a 
write. or write with extended IRG, ~he NPR 
is senerated by the WRS (WRPrE STROBE) pulse 
trom the processor. ~hen the request is 
sranted. the control unit performs a DATI 
and transfers a b,Yte from core memory into 
the data butter. Tor both read and wtlte 
operatioDs, the address in core memory is 
determined by the current memory address 
registeT (MTCMA). 

REWIBD 

When the control unit issues a rewind 
command to the master, the CU ready bit 
becomes a~. When the master detects the 
GO bit,it places TUR at a~. As soon 
as the tape unit begins to rewind, the 
master sets the RWS bit in the MTS to a 
1. The CU ready bit then becomes a 1. 
The tape unit rewinds at a higher speed 
that that for a normal tape operation. 
When the BOT marker is detected, it 
begins to slow down. It comes to a 
complete stop at a point vell beyond 
the BOT marker and then moves forward 
again until the BOT marker is again 
detected, whereupoO, it comes to a ~in.l 
stop. SDWN becomes a 1 as soon as "he 
BOT marker is detected while the ~ape 
is moving in the forward d'rection. 
~hen the tape unit comes to its final 
stop, SDWN becomes a ~ and TUR becomes 
a 1. 

?1.2,4 INITIALIZE 

The control unit and the tape units are 
initialized by the following means: 

1. Reset instruction from the processor. 
2. By depressi~g the processor start 

switch. 
3. By a power fail, either by the 

processor power supply or by the 
control unit power supply. 

NUMBER 
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produce a 1 in the ERR bit. 

2.2.8 SELECT REMOTE - SELR 

~he SELR bit is a ~ vhen the tape unit addressed dces 
not exist, is off line, or has its power turned oft. 

2.2.9 IOI-EXISTENT MEMORY - HXM 

lon-existent memory error occurs in BPR opeaations 
~hen the control unit is bus master. and is performing 
data tran8fers into and out from the bus. The error 
occurs when the control unit does not receive a slave 
SYNC 8ignal within l~ microseconds after it had issued 
a master SYNC signal. The ERR bit set simultaneously 
with NXM, thus terminating the operation. If the 

. NXM occurred during a write or write ~ith extended IRG 
operation, the control unit does not send the signal 
WDR to the master. while the master writes the CRC 
character (it required) and LPC character onto the 
tape. 

2.2.1t BAD TAPE ERROR - BTE 

Bad tape error occurs when a character is detected 
(RDS PULSE) during the gap shutdown or s~ttling down 
period for all 'operations except revind.l{rln a write. 
write EOr, or write vith extended ~RG operation~)both 
the BTE and ERR bits set immediately upon detection ot 
bad tape; U For both'a read a space oper_tion, the BTE 
bit sets immediately upon detection of bad tape. A' 
new GO command is sent to the tape unit and the ERR bit . 
sets upon detection ot the next LPC character. It a .' 
bad tape error is agaIn found during the GAP shutdown; 
or settle down period, a new GO command is tssued. Th~ 
process of reissuing GO commands is continued.until a 
true GAP is discovered where~pon the tape unit stops. 

For a read operation, thenMTBRC increments continuo~slY 
and words are read into memory until ~he MTBRC overf10ws~· 
lor a space oper~tlon, the MTBRC stops incrementing as 
soon as BTE occ'.rs. When the first t.T'u,e GjlP is discovered, 
the tape unit stops regardle ,,' 

It is not possible to artificially generate ~~d tape., 
Therefore, for diagnostic purposes, bad tape ~ay be . 
indicated by setting the CU ready bit prematur.ly. and 
ther~by ~roducing the gap shutdown period while the data 
is still being read. CU ready sets by a iogle 1 on 
bit lj· of the address indicllted by the wi. read lines. 

"I 

ENGINEERING SPECIFICATION - CONnNUATlON SHEET 

TnLE TMll SPECIFICATION 

4. B7 the clear switch in the maintenance 
module. 

5. B7 loading a 1 into bit 12 ot the MTC. 

1 clears all units in the system except the 
processor. 2 and 3 clear all units in the: 
system including tbe processor and all . 
peripherals. 4 and 5 clear only the control 
unitan4 tape units. 

2.2 STATUS REGISTER 

2.2.1 B+T CONTROL OF THE MTS 

BITS· ~-6 and. BIT 14 are set and cleared exclusively 
by the master. BITS 7-13 and 15 are set b7 the 
appropriate error condition and cleared by 
initialize, and b7 the GO pulse to the tape unit. 

2.2.2 TAPE UNIT READY - TUB 

The TUR bit is a 1 whenever the SELR bit is a 1 
and the tape unit is not in motion. 

2.2.3 REWIND STATUS - RWS 

The RWS bit becomes a 1 at the start o~ a rewind 
operation, and becomes a ~ as soon as BOT is 
detected while the tape is moving in reverse. 

2.2.4 WRITE LOCK - WRL 

The WRL bit .t a 1 prevents the control unit fro.' 
writing information on tape. 

2.2.5 SETTLE DOWN - SDWN 

The SDWN bit is a 1 whenever the tape unit that 
is on line is alowLng ~own., The exception occurs 
1n a rewind operation in which the tape unit 
beg!ns its lnlt1al stop while moving in the 
reverse direction. 

2.2.6 SEVEN CHANBEL - 1CH 

The 7CH bit at a 1 indicates a 7 channel tape uDit. 
and tbe 7CH bit a ~ indicates a 9 channel tape unit. 

2.2.7 BEGINNING OF TAPE - BOT 

The BOT bit is a 1 when the BOT marker is read, and a 
_ when the BOT marker is not read. BOT at~a 1 does Dot 
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If bit 13 sets during a record for either a read 
or a write operation, bad ~ape error is indicated. 

2.2.11 RECORD LENGTH ERROR - RLE 

2.2.12 

Record lengtb error is detected only during a read 
operation. It occurs for long records only and is 
indicated as soon as the MTBRC increments beyond _. 
at which time both data transter into memory and 
incrementing the MTCMA and MTBRC stop. The ERR bit 
sets when the LPC character is read., CU ready remains 
at ~ until the LPC character is read. 

END OF TAPE - EOT 

The EOT bit becomes a 1 as soon as the same EOT marker 
is read while t'he tape is moving in the forward direction • 
The EOT bit becomes a ~ as soon as the same point.is 
read while the tape is moving in tbe reverse direction. 
The ERR bit, as a result ot tbe EOT bit at a 1. sets 
only in the tape forward direction and coincidently 
vtth the reading of an LPC.character. 

2.2.13 BUS GRANT LATE - BGt 

2.~.14 

A bus grant late error occurs wben the control unit. 
after issuing a request tor the bus. 40es not recelYe 
a bus grant before the control unit receives the bus 
request for the following ta.pe character •. The 
condition is tested only tor NPR (BOB-PROCESSOR'REQUEST) 
operations. The error is indicated when an BPR bus 
request has not been anavered be~ore the nezt was puls8 
tor a write operation. or an RDS pulse !'or.a read 
operation is received by the control unit. The 
operations wbich occur vhen the error is detected are 
identic,al to those indicated tor the BXM error. 

PARITY ERROR - PAE 

P.rity error is the OR of the lateral and lODgitudinal parity 
.r-rora •. A ;La te:r~l PIU:J.tl, er~Qrc j,~ _ tndJ.c"~~4,~ ~n .. an7 .. c~,acter 0 

tbe record while a longitudinal parity error occurs only 
when th~ LPC character is detected. A lateral parity 
error does not aftect the transfer of data; that is, in 
a write operation, the entire record is transferred to 
tape and in a read operation, the entire record is 
written into core memory. Also, for both parity erroa, 
the ERR btt sets only when the LPC character is detected. 
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Both 1.teral and l"naltucUnal parity erJ'ora Bre 
aetected 4uring a read. write, and write witb 
.&ten4e4 IBO operetions. Tbe entire record Is 
o~ecke4 includin. the CRe and LPC cbaracter •• 
Loncitudinal parity error occura wben an odd nnaber 
of 1'. 1. 4etected on any track In tbe record. 
a lateral parity error occur. when an eyen number 
of I t • 1. detected on aDy character when PEYI 1. 
a f. or an 04d Dumber of I t • 1. detected on ~$ 
character when PEV. la a 1. 

2.2.15 CYCLICAL BEDUIDAICI EBBOB - CRE 

Cyclical redundancy error Ie detected durin. a 1'." '01"·. write operation. It compare. the CBC 
character written on a 9 chunel tape 4ul"lDS • write 
or write with eKtende4 IBG operatl~n with the CRe 
character senerated durin8 a read operation. If 
they are not the same. CRCE from the tape unit becomes 
• 1 wbich forces the CRE bit to a 1. hovever. the 
ERR bit does not become a 1 until the LPC cbaracter is 
4etected. 

2.2.16 EID or FILE - Eor 

An EOP character is detectea during a read~ space 
forvard or space reverae operation. During the reai 
or apace torward operation~ the EOF bit is se·· when 
the LPC character followins tbe EOF character i~ read. 
Durin, a space reTerse operation~ tbe I~ 9 bit is set 
when the EOP character following its LPC character is 
read. The ERR bit sets when the LPC character t~]lowinB 
the EOF character is detected. 

2.2.17 ILLEGAL COMMAND - ILC 

1. Any DATO or DATOB to the KTC durinc tbe 
tape operation period (CU rea.dy bit. 'l. 

a. A WRITE, WRITE 10F, or WBITE WITH ErT1~DED 
IRG operation when WRL Is a ,. 

3. A COKMAliD to a tape unit whose SELlI bit 1. 
tL If. 

k. The BELR bit becoming a , duriD8 &noperatloD other 
than in OFF Line ·CoamaneS. 

If error conditions 1 through ~ abo-e~ ~he ComaaAd i. 
loaded into the MTC. but the GO pulse ta the tape unit 
is not generated. In all 5 '01' theaboye -error e'OntitiOll •• 
the ILC and ERR ~lt. occur all1lutaneau.ly. 

2.3 COMMAND REGISTER 
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to the tape unit. An interrupt also oocurs on an 
instruction that changes the INT ENB bit from ~ 
to 1 and does not set the GO bit. 

2.3.6 COITROL UIIT READY - CU READY 

The CU ready bit becomes a ~ at the beginning of all 
tape operations. It becomes a 1 when the first LPC 
character is detected for a read. write. write EOF. and 
vrite vith extended interrecord GAP operations. It 

IT 

becomes a 1 for space forward and space reverse ~perations . 
wben tbe LPC character is detected 1n conjunction with 
spacing the requ1red number of recrods. It also becomes 
a 1 when SELR becomes a " for an OFF LIIE opel'ation and 
when RVS bee~mes a 1 ~or a rewind operation. 

2.3.1 UBIT SELECT BITS 

The uni~ select bits are detined in section 2.1.1 

2.3.8 EV.B PARITY - PEVN 

PEVN is a 1 when the master writes even lateral parity 
on tape and when the master reads even lateral parity 
from tape. PEVB is a ~ when the master writes odd 
la~era1 parity on tape. and wheo the master reads odd 
lateral parity from tape. A search for par1ty error is 
aade in all tape moving operations except space forward. 
apace reverse. and rewind. 

2.3.9 POWER CLEAR - PCLR 

2.3.1. 

Power clear provides the means for the prooessor to 
clear the control unit and tape units without clearing 
any other device in the system. The PCLR bit is always 
r.ad back by tbe processor a8 a _. 

DEHSITY DIH 8 AND DEB 5 

The coabinations of bits DEN 
definitions ar 8iven below: 

.w...J. ill-1 

• -
200 BPI • 1 556 BPI 

1 • 800 BPI 
1 1 8.,0 BPI 

B and DEN 5 and their 

.. 

7 
7 
7 
9 

CHANNEL 
CHANNEL 
CHANNEL 
CHANNEL 
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Bits number 1-6. 8-11. 13 and 14 are set on a proce~sor 
DATO wben the correspoinding data bit on the bus i8 a 1. 
cleared On a processor DATO when the correspondins data 
bit on tbe bus is a~. and cleared on lilT. Bit ~sets 
on a processor DATO when data bit" on the bus is a 1 and 
cleared at the time the GO puslse is sent to the tape un1t. 
The normal time duration of bit" at a 1 i8 1 microsecond. 
Tbe time may be increased to as long as 1" milliseconds 

I 

i .. 

i 

I 

if bit. is received during the GAP shutdown or settls 
down period. Moreover. the time could be several minutes Ii 

it bit. is received for a unit that is rewinding. Bit 
r6 also clears on the setting of an 111ega1 Gommsnd and a 
processor initialize. Bit 7 clears at the start of a 
tape operation, and sets at the end of a tape operation. 'I: 

In addit10n. bit 7 sets when ERR becomes a 1 or on lIlT. 
Bit 15 sets as a function of bits 7-15 of the MTS. and 
clears on the OR of lIlT and the GO command to the tape 
unit. Bit 12 becomes a 1 for 1 mic.rosecond on a processor 
DAtfO .. hen tbe corresponding data bit on the bus is a I, : 
and is always read by the processor as a 0. 

2.3.2 GO PULSE 

The GO pulse is a 1 microsecond pulse and 1s used to 
perform tbe fUnctions 1ndicated by the function bits. 
The eontrol ot the GO pulse is defined in section 2.3.1. 

2.3.2 FUBC~IOI BI~S 

The function bits are de~ined in section 2.1.1 and 
in figure 3. 

2.3.4 ~IDED MENOBY BITS - ADRS BIT 16. ADRS BIT 17 

:Bi t.~ and 5 of the MTC correspond to bits' 16 and 17 
respectively of the bUB address. These bits are an 
extension of the MTCMA. and increment during a tape 
operation. 

2.3.5 IBTERRUPT EIABLE - liT EIB 

When thO! INT ENB bit is set, a PR interrupt to vector 
a4dress 224 occurs whenever e1ther the CU ready bit or 
the ERR bit change from _ to 1 or whenever a tape unit 
that va. set into rewind has arrived at tbe beginning 
of tape. The lat~er interrupt occurs only when the 
unit select lines remain unchanged and when a new command 
i. n·ot stored in the control unit awaiting executiop to 
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When transferr1ng data between memory and a 7 
channel tape when not in core dump mode. one byte 
in memory corresponds to one tape character. Because 
one byte contains 8 bits and one tape character 
contains 6 data bits ,two bits within 'each 'byte " 
Ue not. :lIt.l11zed. Bita nUlllber .6, 7. 14. and 15 . 
wltbln eacb 16 bit data word are Dot utilized 10 ~ 
t;he t.raaa:ter. In a tape .read operation. thdBe. . 
'bIt. are .toZ'ced to ILwh:l..1e in a ta;pe write :' 
operation, theae bits'do not change •.. 

'When transferring data between memory and' a T channel 
tape when in the core dUlllp mode, one byte in memory . 
corresponds to two characters. Thus, all bits within 
.ach byte in memory are used. B1ts nUlllber 4 and 5. 
which are the two most s1gnificant bits on.tape are 
Dot utilized. . 

2.3.12 BRROR - ERR 

The ERR bit becomes a 1 if any of the bits 7 throug~ 15 
ot the MTS become a 1. However, for sam. types of 
errors. all of which are indicated bela'll. the ERR bit 
does not become a 1 until the LPC character is read 
in order to allow the operation bein8 eaecuted to be 
completed. All error bits except EOT are cleared by 
the next GO ~ommand ~r by the initialize 8i8na1. The 

. ~ error bits are described in section 2.2. ,. - :; ....... , 

2.~ BITE RECORD CQUITER - MTBRC 

The NTBRC Is a 16 bit b1nary counter which 1s used to count 
bytes in a read. write, or write with extended IRG operation 
or records in a space forward or space reverse operation. ' 
When used in a write or write with extended IRG operation. 
tbe NTBRC is initially set by the program to the 2's 
coaplement of the number of bytes to be written on tape. 
The MTBBC becomes 0 after the last byte of the record has 
been rea4 trom memory. Thus, when the next WRS (WRITE STROBE) 
signal oCFurs t~om the master, the control un£t will lover 
the VDR (~RITE DATA BEADY) line to the ma~ter £ndtcattng that 
there are. no more data charaoters in t~e ~ecord • 

When the NTB_RC 1s used in a read. operation. it 1B set to· a I 

number eqilal to or greater than the 2's complement of th.e II 

number ot tape characters to be loaded into memory. A record 
length error (RLE) occurs for long records only. and Is i 
indicated when a read pulse for data LRDS occurring in tho 

I ~EV TMll-I6-25 iB 
NUMBER 
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ab •• nce"of CRCS and LPCB) occur. when the MTBRC is ~. 
leicb.rthe CRC nor the LPC character is read into memory. 
The MTB'C incrementa by 1 immediately after each memorT 
acc •••. 

When the MTBBC ia used in a space forward or space reverse 
operatien, it is .et to the 2's complement of the number 
ot reooid. to be .paoe4. It ia incremented by 1 at LPC 
ti ••• ~~t~er the tape ia moving in the forward or reverse 
4ir.ct1'n. A new GO pulse ia aent to the tape unit during 
the SD\>fl'l time it the MTBRC is not ~ during that time. 
When the tape unit i. moving in reverse, the LPC character 
i. dete'ted before BDWI, put after the entire record has been 
travera'd. Thus, bot~ BDl'lN and the LPC .character appear to be in 
titt'rf:lit po'itions on tape from those when the tape unit is 
movin« torward. 

The MTHlc ia available to the processlJr on a DATI. The bits 
are aet .or cleared on a processor DAT'). INIT cleara all bits 
in the fiBRC. 

2. 5 CURREJI~ 'MEMORY ADDRESS REGISTER - MTCMA 

The MTCh containa 16 of the possible 18 memory address bits. 
It i. ujed in NPR operations to provide the memory address 
tor data transfer. in read. write, and write with extended 
IRG opelations. Prior to issuing a command, the MTCMA is 
.et to ihe memory address into which the first byte icl loaded 
in a rt'd operation, or from which the first byt a is read in 
a vritPi or write with extended IRG operation. he MTCMA is 
increme_ted by a immediately after each memory access. Thus, 
at any Instant of time the MTCMA points to the next highe~­
addre.~;than the one which had most recently oeen acceE~e~. 
When th' entire r.~ord has been transferre~, the MTCMA contains 
the add'ess plus 1 of the last character in the record. For 
the erljr conditions bus grant late (BGL) and non-existent 
memory (NXM), the MTCMA contains the address of the location 
in whipi the failure occurred. The MTCMA is available to the' 
procesc6r on a DATI. The bits sre set or cleared on a 
irocesf6r DATO. INIT clears all bits in the MTCMA. 

2.0 DATA BtFFER - MTD 

The data bufter i. a 9 bit register which is used during a 
read. ~tite, or write with extended IRG operation. In a 
readoJ"ration. the data buffer is a te'lporary storage register 
for chaiacters read from tape before being stored into memory. 
lti a prjcessor read, all nine bits are stored into memory. 
Bits ~ 1hru 7 in memory correspond to channels 7 through _ 
respec 1 1vely from tape, and bit 8 corresponds to the parity 
bit. • an NPR operation only the data bits are read into 
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2.7.1 TIMF; 

TIMEll: is a 1[6[6 microsecond signal.w'ith a 5[6% duty cycle. 
The ~gnal is used for diagnostic purposes in measuring 
the time duration of the tape operations. The timer is . 
read BS bit 15 in the memory location reserved for 
the !Ol[6 read data lines. 

2.8 ADDIllONS 

When the 'I'Mll receives commands to write either 1. 2. or 3 
characters on tape, it will always write three data characters 
for the normal mode and four data characters for the core 
duml ~de. The reason is that the master must write at least 
two 4ata characters in a 9 channel mode in order to write 
the eRe and LPC characters, and thx'ee data characters in a 
7 ct~el mode in order to write the LPC character. Likewise, 
if .'D NXM or BGL error occurs on the first character when 
writtng a record, three characters are written for both the 
nom-,lIl mode and core dump mode. 

1---._---

IS'1E ICOspDEI NUMBER 
A I . 'l'Mll-[6-25 

OF 23 

ENGINEERING SPECIFICATION - CONnNUAnON SHEET 

TITLE 

2.7 

'l'Mll SPECIFICATION f 
memory, and are alternately stored into the low and high 
bytes. In a write or write with extended IRG operation, 
the data buffer is a temporary storage register for characters 
read from cere IIIeIIIOry before they are written on tape. The 
parity bit is generated by the ml[6 master and not by the 
control unit. The polarity of the parity bit is determined 
by the PEVN bit in the MTC. 

In a read operation, the LPC character enters the data buffer 
when bit 14 of the address location for the ml. read line. 
is a 1, and inhibited from doing so when bit 14 i. a [6. Thu., 
after reading a nine channel tape, the data buffer contain. 
the LPC character when bit 14 is a 1 and the cae character 
when bit 14 is a [6. After reading a seven channel tape, the 
data buffer contains the LPC character when bit 14 is a 1 
and the last data character when bit 14 is a.. After reading 
an EO~character, the data buffer contains all .'s when bit 14 
is a 1 and the LPC character when bit 14 is a.. The ~ is 
available to the processor on a DATI. Bit. 9 thru 15 are read 
identically to bits 1 thru 7 respectively. Bits. thru 8 are 
set or cleared on a processor DATO. Bits 9 thru 15 are not 
affected by a processor DATO. INIT clears all bits in the 
MTD. 

'lUl[6 READ LINES - MTRD 

The memory location allocated for the ml. read lines are. 

1. Bits [6-7 for channels 7-[6 re~pectively. 
2. Bit 8 for the parity bit 
3. Bit 12 for the gap shutdown bit. 
4. Bit 13 for the BTE error generation. 
5. Bit 14 for the CRC. LPC character selector. 
b. Bit 15 for the timer. 

For correct longtitudiual parity, bits .-8 are. after 
writing a record or reading a record from tape. For a 
longtitudinal parity error, one or more of the bits .-8 r..ain. 
at a 1, the bit (s) at a 1 indicating. the cbannel (s) containing 
the error. Bits [6-8 are set and cleared by the tape unit. 
Bit 13 is a pulse generated by the processor. Bit 14 i. set 
and cleared by the processor and cleared by INIT. Bita 12 and 
15 are read only bits and are not affected by a proce.sor DA~. 
The MTRD is available to the processor on a DATI except that 
bit 13 reads back as a [6. 
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RDj& - RD7 
RDP 
SDWN 

TUR 

SELR 

RWS 

7CH 
WRL 
BOT 
EOT 
WRS 

RDS 

PMK 
CRCS 
LPCS 
VPE 
LPCE 

wnj& - WD7 
SET 
FWD 
REV 
RWD 
WRE 
PEVN 
DEN 8 
DEN 5 

WFMK 
WXO 

SEL~, SELl, SEL2 
WDR 
CINIT 

DEC FOR. NO I.-Ion 
DRA 108 

TABLE 1 

SIGNALS FROM MASTER TO CONTROL UNIT 

READ DATA SIGNALS FROM MASTER 
READ PARITY BIT 
TAPE SETTLE DOWN 
TIME BETWEEN STOP COMMAND AND WHEN TAPE UNIT STOPS 
TAPE UNIT READY 
TUR IS TRUE WHEN THE SELECTED TAPE UNIT IS STOPPED 

AND WHEN SELECT REMOTE IS TRUE 
SELECT REMOTE - TRUE WHEN UNIT IS SELECTED AND 

IS ON LINE 
REWIND STATUS - TRUE WHEN SELECTED UNIT IS 

REWINDING 
TRUE WHEN USING 7 CHANNEL OPERATION 
WHITE LOCK - PREVENTS WRITING ON A TAPE 
BEGINNING OF TAPE 
END OF TAPE 
WRITE STROBE (REQUESTS A CHARACTER FOR WRITING 

ONTO TAPE.) 
READ STROBE - PRESENT FOR BOTH READ AND WRITE 

OPERATIONS 
FILE MARK 
CRC STROBE - APPEARS WITH CRC CHARACTER 
LPC STROBE - APPEARS WITH LPC CHARACTERS 
VERTICAL PARITY CHECK ERROR. SAMPLED WITH RDS~ 
LONGITUDINAL PARITY CHECK ERROR. SAMPLED WITH LPCI • 

I SIGBALS FROM CONTROL UNIT TO MASTER 

iiRITE DATA LINES TO MASTER 
EQUIRED TO START ANY TAPE OPERATIOI 
APE FORWARD 
APE REVERSE 
EWIliD 

kUE FOR 8~. BPI 7 TRACK 
RUE FOR 556 BPI 7 TRACK j'RITE ENABLE 
VErt' PARITY 

EN 8 AID DEN 5 ARE FALSE FOR 2~. BPI 7 TRACK 
bEN 8 AND DEN 5 ARE TURE FOR 8_~ BPI 9 TRACK 
WRITE FILE MARK 
WXG IS TRUE FOR WFMK AND WRITE WITH EXTENDED 

INTERRECORD GAP FUNCTIONS 
TAPE UNIT SELECT 
~RITE DATA READY 
INITIALIZE 

NUMBER 
'l'Mll-"-25 

SHEET .2!L OF ~ 
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I DIGITAL EQUIPMENT CORPORATION 

I MAYNARD,MASSACHUSETTS D 

SOFTWARE LIST ON 

MADE BY ~U -~'J.'V CHECKED~ ,I.';;;) SECTION PA 
DATE /-//'-72-DATE /- ~ -"/ ~ PB 

ENG PROD §:t:.;n. (1.. c \. PM M. BUCZYNSKI ISSUED SECT. 
DATE 12/29/71 DAT~ ;2--';'-7 

ITEM DWG NO. / PART NO. DESCRIPTION NO. 

1 MAINDEC 11· DZTCA ... A INSTRUCTION SET 

2 MAINDEC 11~ DZTMB-A DATA RELIABILITY - 9 CHANNEL 

3 MAINDEC 11-DZTMC~A DATA RELIABILITY - 7 CHANNEI· 

4 MAINDEC II-DZTMD-A DRIVE FUNCTION TIMER 

t=. • 

-"-

TITLE 
LIBKIT 

DEC FORM NO. 
ORA t20 

ASSY. NO. 

SHEET I OF I 

LEGEND QUANTITY /VARIATION 

DOCUMENT 

I 
~ 

I DOCUMENT CHANGE ~ 
NonCE 

0 0 z 
~ ~ u 
~ ~ 

W LLJ 
PAPER TAPE ASCII ~ z ~ 0 
PAPER TAPE BINARY ~ ~ ~ 0 

~ 
0 

PAPER TAPE 
t) 

~ frl ~ READ - IN-MODE J: .oJ 
Ei E-l U .oJ 

0'\ 
~ .... ~ 

" 
(/'l 

~ s: ..... > z >-
~ CD - m 

X X 

X 

X 

X X 

SllE CODE NUMBER REV. f~O NO 

A SL A 11-
TMII-O-28 00014 

OISl. T I I I I I I I 
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.---~-------------------- ------

THIS SCHEMATIC IS fURNISri£D ONLY FOR TEST AND M~INTENANrE PURPOSES THE 
CIRCUns M[ PROPRIETARY IN NATURE AND SHOULD BE TREATED ACCORDINGLY 
COPYRIGHT 'WlO BY O.GtTAl EQUlf 'HNT CORPOPATION 

U2 

V2 

T2 

S2 

R2 

P2 

N2 

I r:---:r----------.. -1 I~~ ~~~=9==t~~~o~oo~f~7~~~J~-_-_· ________________ ~ __ ~ 

I J6 02 

2 IS 

3 114 

4 r.:-
IC SOCKET !12 5 DEC 12-01838 . 

E2 

H2 

6 II 

----..:1---__ 
10 
~---L2 

9 

TRANSISTOR & DIODE CONVERSION CHART TITLE 

DEC EIA DEC EIA 

JUMPER MODULE G736 
I----~t-----II-----+----~E QUI P MEN Tt-----.~-....-----------""'I""'--..... 

~~~-__t~!!:"__t .. __ -_+_---_I ... ---__+---__tCORPORATION t--B----I ________ ...--"'P""""I~__,._,... ......... __ ..... 
PRINTED CIRCUIT REV. 

t 



.. 

THIS SCHEMATIC IS FURNISHED ONLY FOR TEST AND MAINTENANCE PURPOSES, THE 
CIRCUITS ARE PROPRIETARY IN NATURE AND SHOULD BE TREATED ACCORDINGLY, 
COPYRIGHT 1969 BY DIGITAL EQUIPMENT CORPORATION 

UNLESS OTHERWISE INDICATED: 
PIN 8 ON EACH IC = GND 
PIN 16 ON EACH IC = +5V 
EI AND E2 ARE FAIRCHILD 9301 
CAPACITORS ARE .01 MFD 

> 
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z 
Q~o 
(/)<.:)0 
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.' 

--

a n8-

11"'lghi , , , , , , , , , , , , , , , , , , , ' , , , , 
DEC FORM NO, 
ORB j02 

~I --'-, I ---=0---=£-=9-:"'"' W~----'-I-S~-"1-8---'1 
~38WnN 300:) 321S 

2° 81 
15 O~FI AO 

I~HI 
2' 14 2~JI 

CI 3~KI AI A2 
:tCI EI 4~LI +5V lC2 

22 I 5~MI I T 01 A2 6 ~ NI C2,TI 
7 D}- PI GND 

0'0 

23 2 
8~RI 

EI A3 9 pI- SI 

2° 15 O~J2 02 AO 
I~K2 

2' 14 2~L2 
E2 AI 3 pgL M2 

E2 
4 ~ N2 .. 

22 I 
5 p%- P2 

F2 A2 6~R2 
7~S2 

23 8~T2 
H2 

2 A3 9 p.L U2 

~~:~'7'_~"-<::' ';:~~A;l TRANSISTOR & DIODE CONVERSION CHART mam"BDm"a TITLEDUAL BINARY TO 
~~-HK-'D---+D~AT""'E---IF==O=E::::C =F==EIA==H==D::::EC==*==E::::IA=:::::t , I',. DECIMAL DECODER MI63 
L" /"" It ~ , .:? 

r.:iE7:-NG=-,,.·v-,~-(-J_ -+'p:::-::A~T::-~ .~,.'"-!, ~----+----""""I : ~ y~"1 ~~"'! ~~: S~E lC~E I, ¥.~~R_O.t I R~V, 
rP"Roo.- IOATE I a-----t-------1Jt-----~------t '-" v r( r- U f"( i'"\ , I V .'l l'" ........ I I I I I I II , ....i L _, I 1 ' .... " ...... "RD ..... " •• "CHUSIlTU PRINTED CIRCUIT REV, A I 

t " ",; Y .. ; ;:'1 I ~ ~ ".; j) I , I ' .;.' i I. , it; 
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This drawing and !;pecific:ations, herein. are the property of Dilital Equipment Corparation 
and shalt not bt reproduced or copied or used in whole or in part .5 the basis for the 

. r"anufacture or loale of items without written rmission. 
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DRA 123 .' 
DEC 16·(3i~)·1097·NI74 

:~, fD Ii 

PROJ.£NG .. ~,~",,' .. 
.-('<' ., 

PROD .... 
.,./ . .. ';'.' .,' '.' 

DATE ,.' ..... ",.,. 
FIRST USED ON 

TMII 
SCALE -+f-
SHEET OF 

.:.,.:", i··; t' ." I g 'I' a l . .' \: 

TMII 

EQUIPMENT 
CORPORATION 
MAYNARD. MASSACHUSETTS 

AWT REVISION STATUS 
SIZE CODE NUMBER REV. 
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