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'i.wl 

'WlMlI 1't41G1l2St~ 1"'1. IlL 
+3'1 _____ .- 2. \ 9''7 

D5~ A O).lli DETE.C1-ED (I) H 

DS3 A WINDOW (I) 1-\ 

II D3 

3 02. R2 (I) 
I 74197 

Ii> ul E34 

4 052. 
A 

eel 
053 A. WINDOW (I) ~ 

IJ 

lUI t------... ou A DlQIIP&.D liT (1)104 

C~Z 
J-LlL--.L.-... DS I It DO'TRIc (.) ... 

TJIIIp;..;~.....;.C-4P~1 C5~ A 00 'TRI< ") L 

BTZ 
~ePE4 ICD ADDR ,(1)101 BUI 

-rCPE4 ICD ADDR. un ~ 
iCPE4 ICO AI') DR "(1)104 eu~ o.!.z A RD $VIoIC !oTR&'" _______ .....J 

OSl A REC. ,I.e, H 052 A BIT 

OS3 A +5VDC 
tiv' 

r--------------------------------------------------~--------.----------------------------------------------~r_-----,_-------------~ DS~ rp3 
~2 e- READ 1 NG H 

OS3 ADD TRK{I) L 

1»12 A ~IT ~TR.B L 

CHANGI NO, 

'P-----'--.... oS! iPZ 

R9 
2..7K 

(75 

.015.o.tf 

C67 
.¢I 
5</>V 

RI4 
etjZSJl. 

C7~ 
,~opt: 

II 
I~ 

yeo 8 
4¢2.4 

13 EI" 

, 

+3V 

~DC;3 A WINOOW(I)H +15V 
DVI 

R:3Z 
4~ 

.. 
03 

Qt. 3 14191 
DEC 65318 or. ..-:=-___ ..:::C ... CI.4I .. ~ OS,~ A WINDOW (0) H 

04 ,/I 01 
£041 , 

RICI) 
IN752A 
5.6 V 

+ C93 4 ~I) 5 6.8UF D~ 
+3V 

CL" LD CLlClt~K. 

API 
~----------+_------------_+------------------~--L---~----~osc A~l~t~ 

...;.3V • 

I D'53 A QUIE.i ~NO 

I TITLE 

~~ ____ ----~ __ ~--____ ~--------~~--------~~----~--~----------~,_--------~------_T---L--------~~~~==~-C~~~~~~~~~~~~~U 
8 7 

o 

c 

u 
.>-
;. 1 

A 



o 

("-

B 

A 

• 

'8 7 

CH~ 
RDA. W "'---~T\ 

O~z. S F\Ev L 

6 

8IT STR()~E ..wt') WlNOOW 

02 
D~~4 

19 

4 

TC.P~.5 AN"( T--'ANS I. ~c.s~2..=------_-_--~C1. I: ~ 

TCpE ~ RE (0 RI> At nva L. .,B_P_2_---I 4 

1)S48 81T STR8 OCCUR"iD.1) W 

5 

+3V 

AFI 
DS4- so SI='FR r (0;) H 

055 B DO TR'r<.(I) L 

-t-3V 

"va 
'-------1,--------1 •• 051 ., BIT ST't& ... 

3 

NOTE. 
uUMPERS "Wt''TMRu W~ 1~t)IC.~ie. iHE T~Pe ~ ""'t: MOOULE \~ p'>UILi FOR. CH~C;I~I6'iltE 'JU'-'\PER'5 
_ DOES t>JOT CI-IA-t.JGE THE ~O C~BIL.ITV OF 
THe. MOOUL.e. 

'.)1. tso, 
4~ I.P!> '- • CWIO • OS4 45 !~ \. 

wzo--~ 

etC.1 c.~ 

"'71b ~p~ '- OS4 7~ IP!» L 

C.~I c~z. 

I'l.'b :IP~ '- • CW~ ~ D~ las IP~ L 
c.~ 

'-160 -----. D~ K'" 1oI~1I' H 

055 8 
DS4 B RD SYNC STRB l 

I ~;o.2 __ _ 
~ DS4 B BIT STAB l. 

NOIE 
I. PREFl)l.. "!I" IS 'TO BE. INTEP.I"tlET£.D AS FOLL;WS: 

MODULE 1M 51..0,. I B IS lnor 0 
MODUlE tM S\..OT ~ 8 IS an 5 
MaOUi.E tN 5\..0,. ~ e 15 ~tT \ 

E'4'MP\..£ ~ 
, ~" ... --CC)\ c.HZ..= RO" III'H 
III RO" H-C02. C~: RO'" 5 ~ 
fa "o.t. H - COS CHe:: RDA. I '" 

~--.. ----------.-----_ .. 
.1, 6 

+s 9 Da ~~---.-.--- ~f NI G tNT 104 

2 1>54 8 SKISI=F1t 1r M 

DS5 e OIJE D~TE.CTED(I) L 

DS'S e DO "TRK (I) L-
OS5 8 WINDOW (t» H .. 8;,:B~1 ________________ .... ....;,4_1 

DS5 8 SYNC CLK .... A~T2=__ ____________________ ~5_1 

TCP£ 3 CHAR SHIFT H 

5 3 

OM e SK8P'II'R :r M 

CS5 
I 4'7¢PF 

TITLE 

SCALE 

RZ4 
'S2l¢ 

p.:_o-..... -3~C~1 D'54 OVeR~1..0W L.. 

"XJ~8~ __ DS4 B RD SYNC 

o 

C 

I 
U 
>-

A 



8 
"THIS DR."WING ANO SPECIFICATIONS. HEREIN, ARE THE 
P~OPE~TY Of DIGITjII,L EQUIPMENT CORPORATION AND 
SHALL NOT BE REPRODUCED OR COPIED OR IJS(D IN WHOLE 
OR IN PART AS THE BASIS FOR. THE MANUFACTURE OR SALE 

ro~~~~~~~7r~~I~~LFJEE~:!~~T COR~ATION' 

7 

TC P £ l. 

6 5 4 3 

PER Alm O\.lE .---_______ 6::;"':...,l D 5 5 eo en: Po A. (I) H 

DSS f> DC) TRK (I) 1-\ 

"':, E: 
?i<I:.Fl):. '5" IS TO t't. -;'NTE."'PKtlE.D A'O I"Ol,_:,.,5: 

~ODULE. IN 5\/)1 I e. IS Bri ~ 
MCDu,-c :N SLOT 2 eo IS BIT S 
M0DuLE :~ Sl~T 3 3 IS BtT I 

t. 'i..l>.IV PLiO. 
3 RDA H - COl CH2.= RDA IZ> H 
:; RDA >4 - C:)2. (He::: RDA S H 
Ii R~A-i -eel'"' CH2: RDA I H 

D54 a SIT STRe H 

Do;" e. RE~DI Nc:. H 

054 B 61T 5T'ft'e. L 

J~I RE':IS:ONS I-I CHANGE NO 

~I",_. I 
8 7 

TCP£ 5 

E. I I 
~--..j-..;.,;.jO I IqI 

~tvtl 

TCP[:, CHAR SI'\IF-l 'H ~~I'---T-t:=======~-.:===t======= 
SKI 

PQSi ~R~C N~ L ~--r-----~-------------------------~ 

n.;---~~~OS5 • "". L 

"---------------------------------------.,.--055 B 5K£W ~Ufr W<iJI\.(\) \01 

C S4 a D fll=F R (ll H 4" I IS os~ ~ ONE OE'!'E.C'llt) (I) i-I 
~"l" ~~ OS5 S ONE OETi:CTeO (I) .. D54 B 

os.q 8 ~I~ !>TB <)tC.\l~REI){i)H 4 IDe 

~ \G'tV 

-=-
055 B WlNt>()Wle) H '" ~ 

II 

I)S 5 6 ~~ DETEC.TED (I) H 

R~\) 1-1.;;:2.++...1 

"l4-'~' P.a(\} Z. 

"E 12 

'" & eTa 
TCPEir RD,\D~ \ (I)H 

DSS B_"'\~\)OWll)H -----I 'TCI'>E~ Rot> 1\1)t)ft. a.(I)H 8u\ 

TCPC4 RD ,\DD" ~I)H eu2. 

__ ..J.. ________ "----' 

I\E\ 
t-:=:......-----~5a ~pE.D al'~ ( ,)H 

,~ 81& t!I 
~~-'--II. 0 !> ~ & DO T"~ C , ) H 

I~V" D~~ e DO TAl(, (I)", 

055 B WINt)OW'(II)'" 

OS ... SRD SYNC. $Tlta ... ....,.,..::==--
Tc.PE 5 REca .. D ACT\va M ... ~-----' 

D~~ B +5VOC 

+ 15v ~ ----,---,.M!''--

L ______ _ 

6 
• 

ce2. 
.~1 
50V 

f~1t 

C8\ 
150Pf' 

II 

VC.O 8 
402.4-

13 E38 

~ 

4 I <i> 

vc.o 
40z.4 
~~S 

t-J5 

5 f 

D~ 
IN7S2A 
S6v 

4 

C94 
6.8U' 

I 

,P1 
1\ 

03 

3 02. '4-'"!l"f 
E .) 

DI 

015 

c.1.R I.e C.LKI CLKZ 

e 

I TITLE 

I 
I SCALE 

3 

+3v 

l 

A:", 
.-----_~- T P 

~1 
_8 ____ J~~~DS5 t:' WINnow CD) ri 

D 

c 

~ , 
c 

, 

B 



8 7 6 
"THIS OR""WING AND sP£CIFICAT'IONS IoffRk,IN A.RE THE 

BIT STReBE. A\\1D WINDOW 

TCCM" C. "1:)'" H ~C._E_~ __ ...:.::::.~ II 

os.e e. REV L 

Tc:.PE 5 "'"'<' "iRAN'S L. ~c..;;.s..;;~----------....:3~ 

T~PE S REC.I:IRt) ,..c."i\VE. L. 6f'Z 8 

DC. ~ c eli" STR8 OCCURRED(0) H. 

5 

OS"" co SF"" 1. (I) '" 

DE~ 

D;;'7 Co DC ~K (I) '-

DH.2 
n~--"'" OS 6 C. 81" sTfte oeCU""&D(I) '" 

s.l , '------+-----= .. DS" C. ali 5i ~~ H. 

4 3 

OS7 C WlIllOOW{I) H_-'-";=-i DS6 C AD SYNC STRe· L ---

CHK 

DS6 c: S," s,."e \-\ .: ... J_'_...;;;:.ool·~JIII;)~ _____ _ '~ 056 0 6,T STRB L 

NOiE 
"'RE.n);. 'e:' IS -':I. t!>E. Ir-lTER?R'C.'EC ~'S I=OLI..OWS', 

MOCUI..E IN '51..0, \ C IS e1.' 4 
MODul.E :N 'Sl.O' 2 C. IS B!.i 10 
',OCuUo HI SLOT:' C IS BIT "3 

:'XA.Mf'LE. : 
C RCI>. H - CO \ E2. =- RD~ 4 H 
r I'..OA. H - COia 1::2.: ROA '" H 
C. R.OI>. H - C03 E.2.:, ROA. 3 f-I. 

• 

DS 7 Co 

DS7 C 

, DS I, 
C.~8RW 

~I)I"";""--"---- u. NEG eM, ~ 
741" f. 
E4& ~(\) 

RI(I) .. Z------- DSfo(. SIC.H~ 0 1-1 
0.1 

DSro OvERI=LOW L 

X~'"""--"--- D56. C RD SYNC STR8 L 

DS7 C WINDOW(a»H .. ;..;;AP'-'2=------------------....l.~ 

OS7 C SYNC CLK.~.,:...:;AS:.:I--__ ----------------~ 
8 r------..,--------I-....L--- D5(" c. RO SY"4C 'SiRS H 

TITLE 

:~70:>l.~----88~----~--~r_--------L-77----------~JL--------~6~--1-------,-------L---~5~--------JL.-----------~4-1----------r---~-------3------~~~~~~~~~~~~~-=-I~S~H~~EE;~~6~O~F~7---4~~~~~~~~~~~ 

o 

c 

t 

L 
> 
I 

A 



8 
THIS OAA.WI~ ANO ~PEClfIC"'TIONS joolEA.~JN ARE THE 

PROPlRlY Of DIGITAL E....,uIPM~!\IT· COAPORATt()N. AND 
SHAL.l NO'! 8E HPROOUCED (W CoPLEC OR. U<'EC IN wHOLE 
CoR : .... DA.R r AS THE BASI';. ~OR -; HE M/.N~FACTURE 0It 'SAlE 

ro,:3~~~~~ri91:r~;d';~'P~~:~~~T C~JOR"'TION 

7 

BM2. 
TC P£2 PER At-It:> 01_l~ 00 iR.1< ~ 

05.7 C OD TRK (I) H 

6 

1\ 

AMI 

5 4 

8MI 
~--------D57 C; BFF'R A(I)H 

~1'--4~~~D ~1~ __ -L ______ ~~ 

8IFFR B 
?~l'14 7P(: 5 

EIO -os 7 C CC iRKli)\.. 

D~7 C &Fra ~(0l\-\ ,0 

3 

TC PE 3 CHAR ~IFT ~ .-+...L.. __ I-_______________ ---I I--___ -+-________ ..J POST PAT ~ 

TCPf"5 
BKI 

l'O'!>l OR REC NAC.T I.. _-+-----L----------------------.-.l .------------ - - -----

NO,E 
?R~~\l( "C" IS ,0 BE.. INIE..~PR~'El:> A-s, !=OL.LO'NS oo 

t"\OtHJL£ IN Sol-O' I c:.. \~ 'CIT -T 
tvlODU ~E IN 5LOT 2. C. IS 81" (,. 
Mobvl..E IN ~LO" 3 '- \.,. BIT:3 

E.Y."'M~\..~ : 
C; RoO'" \0\ roO \ E:.~ "" ~ l>A 4- ~ 
C ~t>A \'I -- Co" E-~ t R~"" ~ \01 

C. "'1:)"'1-\- CO~ E~ s ~O'" 3 r'\ 

DSG. C. 

DS7 C WH-lOOW (~) K 

1\ 

D51 C ~~E ~EC.n.\:) (I)H 

OS 7 C WI)4\:)QWllJ) \.. ----....I 

IQA. 14 

056CD &rrRI (I)H -_r--...,ll 057CO"lE CET£CT£C(I)1oI 

lOA. 

IDS 
1Q.8 Illi 

,GW (e)(S RANCOM ~CESS REG) 

CK ~~I 

10 0,1 ~ D~7 :: 0"'_ O.T£Cie. 0 ( I ) L. 
DS7 c W\\lOO""l.)~ 

OS 7C SI<.tW !UA' 851:1(<<1)'" I~ 

4 I 
~ ----~----------------

1\'\1151""1 Iwz.IGI'ZGI~I.'I"1 1"2: 

.----------------~~74~O ~ 
C.~\ ~ _ £46 t=------... D~1C DROPPI.D eiT (I)'" 

8 

AMI 

TC.P[ ~ eM"''' .H"" K 

0"2. 
+IV ---.---r ..-~-'------;-]~.;....L";D;;....j"OS 7 C. ::0 T"~ ( I) 104 

!.~~ DS? C. 00 T,.,< CI) L 

8Tl. 
TCPf4 RO "'DOft I(I)~ 

TCPE4 Rt) "'ODR2(I)H SUI 

TC P(4 flO "'t)t)R ~(I)H .,:e::.o::.'2.~...J D"" C; RO $YNC STR& H 

t~V 

!::: 
C~ ! 
aloPF 1 

'4._C~5 , OJ2 I 4~CS7 
'4123 )-!-

O~l /Il. ~EC. ACT '"' 
2 If.. 13 

DS6 C BIT STFlEI .. ----~--::I....,J p 
l' J 

+lV 

C EIIIV (I) Ii 

Dl'2 
r--------------------------------------------------------------r-----....,.--------..rp 

+5v 

BCI 

DSE. C BIT STR8 

csz ~ READING tot -------' 

OSGit C. SIT STie La 

h REVISIONS 

,,,·1 CHANGE NO 

.1 I 
DIC'~o.,.(. 

8 _.,. 

,.cu~ OS 7C~i~ S"(MC.(I) k\ 2. \ 1 14-

7 

C\ PC 5 

RlpH~S~ UF~---N~...J 
CETECTO~ R4~ 

"?> VI o.:/~'+ OF ~1..;;;111-...1\4"'.11\""~ 
"'\ PU 

8 c,.a 
'0..::..--...... --.. 057 '-1'12 

6 5 

R!oS 
2Z0Jt 

C12 
I~PF 

.3 
~ 

veo 
4iSZ4 
EI6 

!II 

" 

+ ISv .2"-'--,-----."""1'----. 

06 
IN752A 

506\' 

Q6 
DEC 

65318 

~ 

C 9~ 
6.8uF 

057 C +5VOC 

II 

I I. 
4 

-4
~~: ~~ ---H2 ~ OS1 C WINOOw (I) H 

E 7 ~ 

, ...... ----- 3 I ~~D'37 C WINDOw (0) H 

+.3V 

Mel) IZ D~ 

02. 
'T4\~7 

M(I) a 
EI 

R\(l) !l 0\ 

011 M(\) 5 

L----------i-------------~------------------------~~~L---~~--~~~~~\, OS, C5~1_ltC\..K 

D~l C QUIE i Clt-lO 

4 3 



8 1 7 I 6 I 5 + 4 I 3 II.~ I l-tc£68W~121 1 
"TMS ___ AND IPICIRCA1IIINS. ..... All 'I1Il I INICIMIT't CIf -.TAL ~ CllllfllMTION AND ---____ '''''IHWHCU 
caIM"..r AS 'I1Il MIll .. 'I1Il_ACIWI calMl 
OI ..... rrr:;w.nIN -~ "7Ct-.TAL .-rCIIIIfIIM1ICIN" 

D 0 

C.A'2.,OA2.. 

+5¥ 
l\A2...SA2.. 

r----
RI3 
2. 2..jZS 

+ C"q,ct-slc.~~+- C, I Tl+k'U c.so c:.Ul .,.3V ':; r: .. :;:=: ::r: -
-".8Uf- ..-.¢JtJ;_ Cto2.. 

RI~ :::~,l»lUf 3'31» 

C 
DC.2. , OTJ,CCl.,(. TI 
'Oc.2.., BTJ,AC2..ATI C 

-!-

~ ~ 
r--
l;' -

r--
-
i 
~ 

~ I 
~ I 

., I 

B 
,j) 
I.U 

~ 
~ 
~ 
~Q -
B 

- r--

A !~ CRN,C • .,0665 z Z.:d1t, FIRST USEe ON l4Ud.Utlaj I A I~ 
CHI<·nr"~ .. :J:: t:,;,n,1.- TM03 

15 i ENG.~~ -;lI-?j TITLE 

I • I~ IVJ : PRo.J.ENG<1~ 1I-..2.i.,' TAPE CONTROL 

I 
~ 

PROC. CI. ~';'L..,..i~jI' 7'f1t". r-:', 4 PHASE [NCODED(TCPF I~ ~l NEXT HIGHER /I3S'f, 

I 
1'1 ~~ B-DO-M8932 -0-1» SIZE r:§l NUIo1BE& I REII. ~ l-i 

SCALE J D C M893':::'- I B 
J i ~ SHEET I OF 5 CIST, 1 1 I l I I I I I ----- • I 7 I 6 I 'oJ + 4 I 3 I 2 I 1 



i 

t 
\ 
t" 

II 
d 
.. 

I 
L ....... 

7 

'\ 

,- TCPE 2. q-DD TRK L 

TCPE:~ POST ·42.. H 
~ES/IL TMR.K L • 

TCPE'4 CT5 H 

TCPi4 GT4 H 

TC!?,e: 4 3 EN" ~H 

:rt:fIf'l. CCKR/CRCE. L' TCPE4 POST·'2..0 L 

4 3 

+sv 

1\8 
IK 

D S 1.,4-, ~ aVE.RF LO W A.,B,C L _B-V-I~---1~7S"---L_--W\-----,,---~ 

. BUI 
MR 5RDS H 12. 

D5a !.NC D .... TA(I)I-I_D-V-'------..!..::::..J 

:::58 I.\lI,UF 

12. 

CF2 r-r __ -t __ -L _____ A~C=I~ 
MU. S'SPACE \... ~-1HI----h 'Tc.PEa FORMAT J;"" ... VI~<..I\:"~.:.l'~ 

TC.C.M 1 
PESS H ... """------1---1-...., 

TCPE2. A~Y DD lRK H 

DSJDl) 
DS? DD 
css DD 

. D~7 CD 
053 DD 
OS? DO 

DS3 DC 

'fR"- '7(n~ 
T(:(I( ,,(Ill! 

TRK S(IIH 
1RK ~HI) H 

iRV, ?lI)}-, 

I kl.!.. 3C1lH 
TRK 2.(1) 14 

OS5 DD TRI.!.. 1(') H 

D55 DD IRK ~ (,) tot 

8 

TC. F£ &t POST'~ - 37 H ---"~--1--:-:---

TCPE.' C~E. REA.C lot 

b)Ora 

TC.PE 2. q-DD TRK L: . '. 
.uM2.. "t E4b 

DN'L 15 AS D I 

DS2.. I Af 

~P2- 2.1:~ D2-j'-'------------.------. 
.OPL. 3 IACJ ,,' 

DN' ~ 
DP\ A3 D3 16 
~~ __ 7~A~ r-------------------------

OS, b 

DRI 5 ~~ D4r-q------------~ 

,3 

.--L,...:.. .. 
_ ~ ' •. .-.. ___ :' _.:.. ." _~ ... , ., __ .. , .... __ . .J-.:--_ 

053 SF t= R A (;)2H SRI 

D$ 5 8FF R. A(Il¢H asz 
~7 e~FR ... a)4~.BPI 
0$3 SFFR A(~Pt1 SlcZ 

DS 5 BFF~ A{\)5H::;.e"'~1 _:..;..J 

OS? SJ:FR AO)bH--8=N~'_=-t 
D53 eFF~ A 0) 7H.~L.1 
DO;; 5 SFF R. A ClJ II ;.&,,-Io\.:.;;;t.'--i-~ 
~ 7 6FFRAL1}~H-8o.;.P_'2..--~ 

, TCPE 3 LATCI-IED PI: WeT eLK L --+-+-----!..cr:~ 

DFI 
P--o-fl'--~ ~TCE.e2 

.' TC F£2.. INC./VPE@!JtI " 

...... C.PEl. PEP-K: \.. .. L~=:::--:--:-~---:------------.:~-.:...:---~-------~B~J I T" .... 

SKI 

8 
.\. " 

:r.p.f'\ H ~i~"l4(j4 
'. E;35 

...... ...-+--TtPU 'PUR.H· ' 

6 002-
TePEe SINGL'C. Db TRK, H, 

PLa .. TCPEZ. ¢ OD'TRK L 
4 

eNI 
T(PEZ 'MULT DD ":"RK' L' 

SINGLE 
/ , 

PE RE~D D~\I~ ~KRORS , ' ,; 



.' 
,./ 

. ~.~ ..... <;:~ 
.... ~ . 

,-

,;-

." :./!. 

:- ... 
.. ' 

AJt. 

;.-:." .~>\'_> 
TC#E ..)"·POslti (\)'\~ ~. 

.' Tc.~e .3 'I;)N.ES.\. 2. 
. ·TC?E." 3 O~Tp..tl) L I 

WR\T£ 
. ~ 

. ' .. ~ "\ .. \.~ 
··.i;~·wnWa¢ S(l)L 

TC~3 W~T XD~ L .eva ______ ~ ____________________________________ ~~--------------~~--~------------------~~------____ ~>--- n.=~--=8c::.s~/_tI.T'PE 3. PE WRTCU< £,,81 I' 

I 
8~Z 

TeeM ~ ST CL.K H .. t-=-+-___ ......;...A;.:..p..::a--t~ .. TCPE 3 POS ¢ (¢)\01.... 

eel' 
TeeM 3 EtGI-'T'( L .. 

A.F2. 
Mel S /WFMK L i4~8 3 

802 a EIS 
TeCM :3 f'CI'\T'< H ~ 

I:' 

6 

TCP[ .a OAiA (\I H .--------i------------1 
TeeM ~ WDR(J) 11 .,:c~o~a.::._ ____ _J. ______ _ 

TeeM 4 ~D~O)~ •• ~c~E~a~~---.--------------------------------~~ " 
TC~E.3 D"'TA.(I)I-\~ 

741'15 
'EJ4 

\~ 
p~t:¢ 

D!. "'3(1) 

. R'?(0) 

Ii!. 

S 
01 

4 

TeeM ~ PESB ~ .. ~B-O-I------~B-~ \I~~-----r_--------------t_~-----~~ "'AI 9) E~3- .:0..:." 
TeCM 3 ACC.~ 1-\ .... ----------"'''-L:::./ L 

TC PE 3 CLR PE STATES L 

PE READ DA"TA S"TROBE GE\JERA,O'R 

1\ D~ 

3 

, -

+!V 

3 

TC,..PE'3. c.LR PE STATE5L--"""'------" 

.4 
15 Tc.?E '3 

- PRE¢(I)H 
14 

p;.1~1 _--'-A""L:.:Z ..... TG PE:30!.I(~ L 

I------,.cp~ 3 PRE 1 (I) L ., 
'------+----..:..:..:::~TCPE'. DATA(I}H 

~----~f-----OJLL."'TC.PE. 1)AiA.OOH 

TCPE~ INITANO 
O~ PL~ L. 

.;, 

./ 

r--""Q'7..i..y..uJ-'T-" TC PL' ~ 
EN SL RD5(I)L 

Tur3l TC.}-IED 

\. 

! 

" , 



, . 

TI-IIS DR"~"·ir-..:., .... ND sP:t,~.(/,T1CN::', HEREr"" ARE TI-IE 
Pl<oPER1Y ,y: :n:,I"'A~ EO\..""""fNT CORPOIt"TIO~ "ND 
!:oM.'ll ~.'('''' 3~ ~(t'ROOl'C£C Ot COPIED OR USED IN wl-tOlE 
OR ,"- PA,.;:-;'" A~ "T"t tl .... )IS FOR THE MANUFACTUR[ OR ~lE 

~~:~";,~~; Q;976"R~~Zg;,~~~~ '~~~~T CO~PORA"T IO~" 

TC.PE4 c.r ¢ H 
TC1=>E4 CoT I H 
Tc"P£4 (1 2. H 
T(PE:4 CT 3 H 

TC.PE 4 C.T 4 H 
TtPE<:I c.T 5 H 
TCPE4C.T t;. H 

TC.PE 5 DLYD POST L 

~ 0S3 EN.". P (I) H 

1)S3 ENY 2.. 0) It 
DS3 ENV 7 (I) H 

DsS ENV 9J C/) H 

DssENV5 OJH 
DS5 EN.". 1m H 

DS7ENV," co H 
053 ENv~ (I) H 

DS7 E.NV3 U1H 

.ll 
~ 
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~ 
.2 
..1: 
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~ 

DSS EN" 5 Ct) H 
DSS ENV I (I. H 
DSS ENv,m H 

AH~ 
AJI 

8 

7 6 
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R7 R5 Rb RII 
+76 470 A'70 4'10 
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AI 

A 2.. 
[)311 

jA3 TC.PE4POST-2.¢ L 

fl\4 
~ DO. 10 
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TCPE4 POST- 38 H 
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~ 13 ~i" .500 r;,500 '/5001' /Si 
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D 2.~';.:.' -----, 

'------ 1'c..P[;q r D PATTERN L. 
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5 4 3 1- ¢-2EG8V~ S a 2 I 

RC1W Ii 

R?'(I)r 

5 02. 74161 F.l(l)~ ___ A_K_Z~TCPE4RD ADDR 3 H 

4 DI 4- BTl RI{\) ~=------'--__ E7 1'3 AE'2.. TCPE 4 RD ADOR 2 H 

BTh! CNTR 
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.,-CPE4 
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TePE 5 "E.CORD ACTtvE L 
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L-_____________________ A~~~I TCPE4 
TeeM 7 

c.P, 
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7 /. 6 t, 4. I 

PES8 H ~-----HI__------~ 
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ICPE.~ ~ST"MBLE (I) H 
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API 
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f----~----D--IG~IT-A-L---E-Q-U-I-P-M-EN-l-··-C-O-R--P-O-R-f-~·T-I-O-N----------·~--------a-U-A-N;~-Y-I-V-A-R;-A-T-IO-N------~-N-O-T-E-S-:-------------

PARTS LIST 
MADE BY Joan Roaers CHECKED .f:;,?~~ SECTION • 
DATE 2SJu1y 76 DATE ;a.,,? ~~ '?6 ' 
ENG q...:, j'~IU_~ PROD ~ 71." /f.. ... "" ISSUED SECTION 

p=A=T~E='==-~=~--=~ ~=~/=-=7='==7~====~D=A=T=E====~==~-=~~~==AV=7.=~==--================,========~ 
.. rr_E_M-s-__ O_RA_W_IN_G_N_O_. __ L PART NO. ._NO. 

D-CS-MS932-.i1-1 

D-UA-M8932-.i1-.0 

B-DD-M8932-.i1 

1 D-MD-5012383-~-~ 

2 10-00021-00 

3 10-00054-00 

4 10-00042-00 

5 10-01610-01 

6 10-05306-00 

7 13-00229-00 

8 13-00250-00 

9 13-00271-00 

10 13-00295-00 

11 13-00365-00 

31 
12 

13-003/'-00 

19-05547-00 

13 19-05575-00 

14 19-05576-00 

15 19-0557S-00 
-- . 

d -II 
0. 0 

DESCRIPTION 

CIRCUIT' SCHEMATIC 

UNIT ASSEMBLY 

DWG DIRECTORY 

ETCHED CIRCUIT BD. 

CAP 220 PF 

CAPISOO PF 2S0V t7fSC 

CAP 1000 PF MICA 

CAP .01 MFD 100V 20% DISC 

CAP 6.8 MFD 35V 100A> S. TANT 

RES 100 ~W 5% 

RES 150 ~W 5% 

RES 220 ~W 5% 

RES 330 ~W 5% 

RES lK ~W 5% 

~E5 470 Y4-i£J 5 % 
I.C. DEC 7474 

I.C. DEC 7400 

I.C. DEC 7L, _0 

I.C. DEC 7430 

REE 

REF 

REF 

1 

1 

4 

3 

53 

4 

4 

2 

3 

2 

4 

4 
6 

6 

2 

1 

~gL 
0. 
'!..9 ---- .-_ .. __ - . . __ ._ .. __ .. w .... n._ . . _._ .. ___ .... _ .... _. 

lliHiS tfi,&. 'Nt4G AND SPECIFICAfIONS. HEREIr-t.! ~E THE PRO?b r· OF DIG.ITAL EQUIPMENt I rlTLE 
CGH'ORA nON AND SHALL NOT BE REPRODUCE C OR COPIED C;, USED IN WHOLE OR IN 
PA;.T AS rHE BASIS FOR THE MANUfACTURE CI~ ·;/·,LE OF rrE~.4S wrrHOUT WRITTEN TAPE CONTROL PE 
PH~~?~ __ ~o!:!.rw~4T.xL..~~ :-;:~ .... ~- f.C?'!'~·'~"1T _CQPpq~N" ._ 
i ,.~ ,: J.:. . /t;( ;.,..);JJ DRb 1~:' --- .. --..... # •• _. __ ••• -

I 

\ 

I 

VSED ON OP7iO/v /HODEL 

REF DESIGNATION 

..-~~-{---~~---------------------------

C53 

C55,C56,C57,C60 

C54,C59,C63 

C1 thru C50, C58,C61,C62 

C64,C65,C66,C67 

R1,R2 ,R18,R19 

RIO,R16 

R9,R12,R13 

R3 , RI. 

R4,1.8, RI4 RI, 

RS,R',R71 R.I 

E4,ES,E29,E36,E39,E40 

E2,E9,F25,E31,E32,E37 

E12, :~.:15 

E24 

I 

I 

..--..... -.. -.... ------------.. -_--r ..... - .-.-------...... -_-1 
ASSY NO. SIZE CODE' NUMBER REV. 

D-UA-M8932-0-0 B P L I MS932-~-.ef 8:j 
SHEET 1 OF 3 INSERTION PARTS LIST DATA BASE REV-;r- . 
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r-.~-.~~~~~~D~I~G~'_T=_A-_~L~E~a~U::IP-~-'-E-N-T-C--O-R-P-O-R-A-T--r~-,H----------~------Q-U-A-N-T-IT-Y-/-V-AR-I-A-TI-O-N------~NO-T-ES-:------
i.'ADE BY Joan Rogers CH~~m~ _ ",.fCTION , t--.--..-....----..-..--..--.-........ a---............. --.-.... USED ON OprION/MOOEL 

DATE 28 Ju1v 76 DATE i 'Z. 7 Cc.,-?& rMO~ 
ENG C,.L.., ; ~ PROD ./"7 -[L·//~ .-r _ ISSUED SECTION 
DATE ~:'~I-?'1' DATE/~-; J-I'9N 7?- I 
ITEM 
NO. ORAWING NO. PART NO. DESCRIPTION 
I--~------------------~-···--------~~-------------------------------+--~--+-- _~ __ ~ 

16 19-05579-00 I.C. DEC 7440 2 

17 19-05580-00 I.C. DEC 7450 1 

18 19-05590-00 I.C DEC 7401 1 

19 19-09004-00 I.C. DEC 7402 5 

20 19-09686-00 I.C. DEC 7404 2 

21 19-09930-00 I.C. DEC 7405 1 

22 19-10035-00 I.C. DEC 74197 3 

23 19-10091-00 I.C. DEC 7437 1 

24 19-10155-00 I.C. DEC 7408 5 

25 19-10406-00 I.C. DEC 75451 1 

26 19-10650-00 I.C. DEC 74161 2 

27 19-10651-00 I.C. DEC 74175 1 

28 19-10724-00 I.C. DEC 74180 1 

29 19-10878-00 I.C. DEC 7427 2 

30 SPARES 16 PIN I.C. 4 

31 23-359A2-00 256 x 4 BIT PROM OPEN COLLECTOR 1 

32 23-409A9-00 S12 x 4 BIT BIPOLAR, TRI-STATE 1 

33 90-06732-00 EYELET 8 

.. ====== 
REF DESIGNATION 

....-01 ..... -+-;- - -+-..... -~-.-_____________ _ 

El,E26 

E30 

E27. 

E3,E16,E19,E28,E49 

E3S,E47 

E43 

E21, E22,ESO 

E10 

E18,E33,E34,E38,E4S 

E42 

E6,E7 

E14 

E23 

ES,E17 

E11,E41,E44,E48 

E20 

E13 

\ 
34 90-08337-00 HANDLE , ~.-.c 1."_P-:);...-.tIM_Ci_~_N_T_A ____ --'_4_.A.----I"---L_....I-_L- _--'-____ ---' _____ -'--

·~f ~ .. ------------------

~!t MAW"'; AND SPECIFICATIONS. HEREIN. ARE THE p., .. eERTYCi 
CORPORATION AND SHALL NOT BE REPRODUCED OR COPIED OR USF . 
PAHT AS THE BASIS FOR THE MANUfACTURE OR SALE OF rrEMS Wi, 
PH-MISSION COPYRIGHT © 1976 . DIGITAL EOUIPMFNT <-

I Nf)JI.W:\·It;lliIt3n2';1 ORB J.25 -

··,TAl EOUlFMEr-tt ITITl'e-- ----------I-A-S-S-Y-N-O-.- -_ .. _ .... -'rslzEI co'eEI - NUMat::-R------...I-R~V~ 
4 WHOLE OR IN I I D-UA-M8932-0-0 B I P L 1 _____ .. M8932-~-~ I b I 
. ~ .• Wr!!rrTN_ EN _ TAPE CONTROL PE _ "_ _ _ 

"J _ . _________ ... S_H_E_E.T 2 OF 3 INSERTION p.-.rHS LIST OAT,' ., \:5E REV A __ _ 
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DIGITAL EQUIPMENT CORPORATION ATIO 

_.':-:-;:"-=--=~-=---= ____ -~~P~A-:;.,==K-~l.,..~;:.;.;:-... ~L~IS:=...a.T--....,~~:rrI""-----:--r---.r- ...... Q U ...... Aro-N_T ... IT_Y ... I_V_AR .... I ....... _N ..................... , 
MADE BY Joan Rogers CHECKED ... ~&~-.H'" ISECTION 
DATE 28 July 76 DATE ~'Z Ocr7~~ 

rTEM 
DRAWING NO. PART NO. NO. 

, 
ISSUED 8~CTlgN , 

DESCRIPTION 

NOTES: 

U..,-EtJ ON OPT/ON / Mo~G L 

7"MO.!J 
==-~.-;:::::::; . =======================t 

REF DESIGNATION ,-_. --'~------------------------------~--~-+--~--~-+--~~--~,--~~--~ .. -~---- --------.----------------------
35 10-00018-00 CAP'120- PF 100V MICA 2 C68,C69 

36 23-408A9-00 512 X 4 BIT BIPOLAR, TRI-STATE 1 E46 

37 91-05740-55 WI RE 3 OAWG, GREEN A/~ 

) 
~~-------------------L----------~--------------------------____ _L __ ~~ __ ~ __ ~~ __ ~~~ _____ ,L_~ __ ~~L_ __________________________________ ~ 
d z 
d. 
U. 

~IS OHAWffG AND SPECIFICATIONS. HEREIN. ARE THE PROPI::RTY OF OlGrrAL EQUIPMENl TITLE ASSY -N~O-. -----.. _"" SIZE CODE l------N-UM-B-E-R------r-R-EV-.~ 
CORPORArlON AND SHALL NOT BE REPROOOCED OR COPIED OR '-'SED IN WHOLE OR IN D-UA-M8932-0-0 B P L i M8932-~-~ B 
PAkr AS rHE BASIS FOR THE ~NUFACTURE OR SALE OF rrEMS WITHOUT WRrrTEN TAPE CONTROL PE I-...... ~~---~-:---;...-=-..L::...-.:::..L_-------___ ~-------L--_I 
PEH.t«jSlnN COPYRIGHT r...Cl 1976 . DlGrrAl EOU~T CORPORATION;.;.,-___ -...___ SHEET 3 OF 3 INSERTION PARTS LIST DATA e.~ ~.,..:;.;EV ______ , __ ..... 
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8 

+SV 

7 

BAl.,c.A2..rA 2... 
AA2.. ,0A2.:,£A~ 

• 

ATI,BTI,C. TI,OT I 
ETI, FTI, Ac,2.:,ec.2.. 
C.C2... ,DC.2.., EC2..,Ft2.. 

1.. 

7 

It.B8 THRtJCQ3 
;r;; * ..- ~ _ 8 U;...-... 

SELECT 
"INPUTS 

51 SO 
L L 
L L 
L H 
L H 
H L 
M L 
~ H 
H H 

6 

,:C I TH'RU t.s0 =,.. -::: 
I-C- ,rJ I U; -. 

74153 FUNC,T10N TABL~ 

• 
DATA 'INPUTS !OUTPUT 
A 8 C- D F 
L 'X. 'A 'I. L 
H )( X. ~ ~ 

X l- X. X L 
X H X lit '" X X L. ~ L 
"X- X H X li 
l( X )( L L 
X X X H H 

6 

5 4 

RIQI 
2.2.~ 

+3V 

:: esl. Rq 
l/;IUf 33~ 

NOTE 

5 

IF' MSQ33 IS TO BE USED IN TMQlz.. BAC.~PANEL 
IT WIL.L BE NEC.ESSARY TO ADD Itt 741_ xe:.. 
AT LOc.. E-41 Msq331S NORMALl..YSUILi 
r:-OR TMel·l BACI<PANEL WIRING- ANCWILL 
HAVE: LOC- E-4.tl EMPTY. F"OR TMtlS3 S"NAL 
'w'DB'FO PHIS WI~E:O ~ BACKPANt:L FOR 
TM()2.. OR£~f'T'O~ THIS SIC?rNAL IS NOT USE.D 

4 

1 1 

I 

JMi1i 
TAPE CONTROL 

...... ~ .... ~p.;;io,e;~'l COMMON MODEcrCCM2) 
NEXTMtGltER AllY. 

~ i t 



8 I 7 , 

WR ITE MUX AND 
WR,liE ~U~rE.~ 

o 5 , 4 3 Iia I 
010.11 9! 

BFLR2, BF'4 WeBFO'H"C-P-I---~I~~\ "T4'S~ r------, FNI CNR Z C! CRC:I(I)H "!\ C ~ ;411 S ..,7.:..-_______________ ...:...:..:.,. TCC/tl2 WIJ WBO 7 (I) H 

2. 9 5 E"35 

+3v 

I~ 
,...-.h. c\ f"~-----~D\ ''1(4)l~ 

rl3 
01 RltO~ 

Stb Sf STel 1:1..1< tLR h 
114 12 -YIS 19 "(I I 

~ D 1~ T<.CMZ TMI( I) H 
7474 P&--
E23 

M61" ORII SET PL::; H-tll-~ flb+- ~8Z 
~TCCM2 TMI(0)H 

Ij 

BFLJ:<2, SF 4 WDBFOG;H .. O-M-'---+_-""'-t A/fJ "74-153 
.. ~ CNRU CRe.mH' C~I 5.

0 
<34 , .. ". !--=2~-+ _____________ -=-F:::La.=~_ iCC,H2 Ioo/DWi!!O " (l)H 

TCCM2 WOWBO PCl)H.':~J_' __ .;..~ 4 7 4 E.3S p; 
TCCM3 10 BURST TlME(I)H-c-... -z.-....;I..;;;...~ .. II ~,ctlol2. .""" D~T~"T U!> H ~r3 :S~ ~i ST:~-----~~~LK ~i~)~ 

TCCt.4.f. c~c STRB +- LRC STRB L 

TtPa~ Ot.lES La ~ L..--_+11..;.,""_+I2.:...+-'1'I ______ I-_-If_-I-y_l---l I 
.--1--..1...-.1-.....,1 ~ I 

BFLR2, fJF4- WOBF""HI .. O-L-I--_ _+_...:.;IQl~ AI 1415!o '------I 
'-"J C,.. 2 FKa TCCHe 

CNRZZ. C,RCS(I)H MI 1\ BI =2'5 "'T4115 1--=:....--+-------------.-.:.....:..:..::--. WDWBO 5 (I)H 
E~7 

.. DE.I S ~ CI ;, j..:':::.....----4...: ... ~[)QS P.fIl("'p.! 
eF4 'WDIJFOe I-f ·· .. ·n~,K;;..I----.---,j4i!..C1;:::;\142"7 (;, 4 ~ I~ ",.~ 
g~: ~~~:g ~ ~. nM ~ ;:::;\ E42 ~-I-I----';i:....t114\\lS )0="_.:::.30 1404- 4- PVN ALL r o~ 5" 5T!lI eLK ~~~tl r-!--, 

BF4 WDBFO 7 H .. ~DtJ:a::I~-HH_++_+_~..:.I~:;:.<) 
8F4 W'DB~O I /OJ I) PI I ;=;j=l4Z7 12 

2 e4~ 

"* MS~14 PREFIX 
IS B~LR 2 .8F'4 
IS MB9(16 PREFIX 

aF4 wceFO P H 

CHI( REV 

8 

_ CJ22. .. 

7 

1&43 E31, ZEROS H I 114 12. '(IS 19 "( I I DF2 1-'----+T.:..--IT-r-------+----.J---1~-t--:-I---I~-.......;=t~.:.. i'CCtw1't. >NO.....,80S(I)L MUS Wf=MI< L ~-F~-.:.:II2.:..I~C1]~1IZ ,3 ~ 
r-~ M/J 741~3 TeeM 7 PES~ H ---"':':"~d 

CNR'2Z CRC4(1)H _ .. C~K_\.:..-__ _+_+_...;5:...j1!0 E-2.S "T401"'TS If r:FI --L l~ e 4 '1 12 1:35 ""h..!..'....:;I
L'-+-+-------------...;..;...:..- WDW804 (l)H £~I 

BF'LR2.. 01<.\ 9) §)!- ~ e0 ~ ~-----+-=-==-t 02 R~",-
B~ WOS!==C4H ) 1~ liS 13 00 Rth.)plP 

If» EZ,9. !:.!Z !:ol 518111 CLK CL_ ~ ~ 
I DPe _ 114 1e 1'1 I V I AAI! 4- 1 "J4.0~ ~ ~ TCC/fIZ X.",04 I{ I 1 I ~ I ,.,5Z5 WRIT&. H .----.-;~1'742e" z E'3~ )o=-...,..------iC.Cl-A2 CL~ \\' we L 

SI"L.R2.SF4 WOSf'03H eve. 11& AI '14155 IS TeCH4 LIf.C STRS(se) '- .A_\'<._e __ ....:5:..je .31/> 
CNF?2& CRC!a<l>H CSI 1\ e.1 E33 74\"t.!S 

,....l!.. C1 p, I-g~ ____ -+-..,;;13~o!o E3~~,p.!!' 

I
I~ 01 R1C'}~ 

S0 51 Sien eLK CUt ~ 
T,4,. 12 -YI!5 I Y I 
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5LOT ¢z. AlB SLOT ¢\ C/D 

3 

TU/v., £ND 
OF BUS 
M9(])(/)I- YB 

Slui ¢\ AlB 

(--------

c======Qs-------------------------------~ -----------------------------:======== 
FIRST USED ON Of'lION/MODEL OlY, ()(SCAIPflON 

TUl6 P"RTS LIST 

DI .. ENSIO ..... l TOLERANCE 

MATERIAL 

-$- -€3-l-===:::1 :2:' ===-.+:.:~~~~ 
f INISH ~CAlE 

I I SttlET 

7 5 f 3 2 

P/>.Rl MI. 'fEW, 
',I) 

o 

c 

"! I 
~ ...... 
L • 

. '::! 
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"THI~ DtU\WING AI'C SP£CIFICAT~ H[R[IN. AI£ THE 
~RTY OE DIGITAL £O\,:_T CCIII'CItAT_ AND 
SHALl NOT I( R(PIIODIJC(D 011 CDPtm OR lND IN WHCU 
OR .N ,AlT M THE .... SlS FOR THE _OCTUIIf OR SALE 

~~e~4.~~~~~ COUORATION" 

SLAVE eus 

REVISIONS J 
CHKj CHANGE NO I REV I 

I I 

I 
')f~'~"'O 

8 

c. 

7 6 5 

TU/6 MIDDLE 
TMf1;2 OF BUS 
M89¢8 M9¢¢f-YA 

r-~ 

I 
I C.ABLE. 

~LOT ?3 A/e SLOT ¢t l/F 

o 

i i 

I I I I I 
7 6 5 f 

3 

D 

TUI6 END 
OF BuS 
M9(/J¢ 1- YC 

C-~l 
; ::1 i 

-~ 
I 

I 

~L..OT 1>1 £/;:-

C 

j 

I 
1 

-I 

J 
-

IJ 
Cl 

~------------------------- Cb 

B 

IA 

i 

I I 
TITlE M ll.SS BUr SllE~O:;1 NUMBER I REv I 

TP\ANSC IF"VER TU 16) o 83 T U 16 - 0 - 2 
SCALE --f+-- I SHEET 2 OF 2 OIST. I I I I 1 I I L J 1 j 

f I I 4 ! 3 2 1 
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~":.=..~~~~ NOTES 
IIOfIl( iJlCIIUSlIIIIWlllll.ECllIl 
PM! AS1HE~W-:Jr..cnaCil alII I. T~~ ~ .. CA, CE:., ~A.,!="B V-n .. L lJ<.::·".. I1BISWITIIIIIr .. _ . 

CGI"/IIH. 197 ...... -.ar CIIIfCIIII1IIr ~118~01 Y e,. 

~ 

TM¢~" C E., C F, FE., f="F WIL'_ U'S::' \ 
JVe<?~1 ,(C. 
TM 2l3-C'I,FN "'Jill U:,)E. M8':l\?lI- (t) 

2.. 1'15";213 ,"IJODUL'::; LOCA:E:D '\1 Tf-'E LAST l 
~ 

I 

! 

rlY,03 ,)N:H E ~AS5B'JS S>10:J'_D f-IAVE 
H37 0 TERi Ii INAi8R<:, INSTALL::\). ! 

~I 
3. i1i330fc> i'5 P::PLACSD BY 1"'8915 CO~ '''18915-\I"A) 

I 

1 Ifl TI"i03 CA)CB,':.E) &:F I 

Mtn~r" I~ R:PLAC~D l3V M89 15-YA IN TM~"3-
; 
" 

c..:-\. 

t I 4. M893+ IS RE:l'l,b.,C·'EO BY 1"18934 -YA IN 

ro~ 
TM0"3-CE 1 CF,FS R F~. 

! 
*~ f-

~~ 

I ~ 
CD 
> 

U)~ 
I 

I~ 
<l~ 

m 
CD 
2 I, 
0 t 

k <t L IC)~ 
.., 
m 

<l~ 
CD {: 
2 

~ 
I i 

V~ 
C\J L ~ i 

<J:i ~ \ 

~f 
I rt 

~i @~ ~ p • :2 

- 1 ~ 
, N~ @! 

-- I TAPE.. CONT PHA~E. E.I.JC. Me~~'2.. \ I , 
I MAINTENANC.E. REGISi Me~¢5-Ye. \Ot I ~ 

i :. MA.-:'S 5llS TE.RMINA..L MSS>¢-S "3 , 

l I I ,MAS':, ~LlS INTF, M8S09-YA 8 .. 

I -~ @~ 
I J RECf:.IVE.R TERMI~A.iOR Me>:).p8-YA "7 

1-' 
I Re::C.E.IVE.~ TE.RMINA iOR M8~soe <0 

2 , : CONN iERM\NA,OR 1'-'189:''7 S 

I i Ie.. eol; FIDDI..E.R. t'le~¢;:, 4 

I~ ~ I TA?E. CO~TR~1.. NR~I Me~::'4 :, ,-
@ IoJOTe:.*' 1, SEE. I TAPE. cOlon COMMOIJ MCDE.. Me.C)'3~ 2. 

La 12 
3 TIlI<o D.l>..T.l>.. SYNC Me~¢1 I 

~ SEt. NOTE. -2,. 
DESCRIPTION OWG.IPART NO. ITEM NO. 

*" .:. UNLESS OTHERWISE SPECIFIED DIMENSIONS ARE IN INCHES 
SE.E. .... OTt.. ANGLES CLASS OF NOMINAL DIMENSION flANGE INCHES 

I 
tJJ" 30" ACCURACY o .... elll ov •• OVE. ove .. ov •• ~;J 

0 SEE NOTE ·4 SURFACE /CIfECKONEI To" ~ ~ ~~ ':00 
QUALITY IN 0.2 1.2 •. 0 12.0 "'.0 80.0 

-r MEO/lIM c::::J '.004 '.008 '.012 .t.016 .,~ '.04 
r QUANTITY & 

VARIATION MICROINCHES PREFERRED c:::J ',012 ::.01' •• 025 '.04 •. 063 tJJ.l 

;~ ~ <I~ 1 UI~ Ii 
THIRD ANGLE PROJECTION DRN·rt?uiA ;.:... i7h!"67J FIRST USED ON JdiJg!i tlah 
4r TM03 t- f- , ~ I--:q -E] CHK·0-7/I.I ...... i?L?11II- t 

C~ ~ Nit ENG.,.J,~ ,;:;J """'7} 
nTLE 

Ii 0' Z. 
PROJ. ENG,.,/ ";.{ ..... ,,. MODU~_E r 

81~~1~ 0111 I ~ i" 
REMOVE BURRS AND -I-~·n 

I O. BREAK SHARP CORNERS PROD./·~i-*.v 4-.:> 7" UTIL!ZA liON ~I a ~ 
9~ ::;J 

: ' ~ x DO NOT SCALE OWG NEXT HIGHI!'R ASSY. r3 I ' !~ ~ • ~ll:,~ :~ 
MATERIAL E-U"",- TM.~'3-¢-(/:I SIZE /fOD NUMBER I REV. 

I 
~\!I , , o MU. TM03'0-MU d r- j)~, I~ ~~ 

SCALE , , , , 

~ ~~ FINISH , , , , SHEeT \ OF I DIST. I I I I I I 1 I I I \ 1~ 
KC'-IIO. 8 I 7 I 6 I 5 + 4 1 3 I 2 \ 1 --



4 

COPYRIGHT © 1976 O'GITAL EQUIPMENT CORP. 

B 

i!i 
a::: <l 

A 
('t') 

U) i .g 
z .j 

i I 
~ 
1 

~ C") 

a::: i 
..... 

I~~ 
4 DR. 101 

~..,~ 

3 

3 

1 

FIRST USED ONOP11ON MODEL DESCRlPIlON ITEM 

TM¢3 rQ-~~·--------------~~~~---P~--~----~~~ 

III 
Of i 

t 2 

PARTS UST 

1- ~ I I' 
\ J I. , 

. . 

WIRE LIST 
(TM¢3) 

B 



TM'1l,A WRAPD ,V35(102).1 eJ-.JUM.7'7 2S-Aug-78 1:l15& PAGJ:; 1 
RUN NAME Air PIN ORDER BAY • Q DflAw ItY fi\Ci Y X Z REMARKS Nt: LE~GtH EXCEPTIONS RU~ 

NA~E PIN O~Olft OPT 'J..AG NUM8[R 

+151f "01 VI 1-01 * P 1 1 t 
+15Y r02Vl 1-02 .. P 2 1 1 
+15V r0JVt '-"3 .. t 
+15V 1 41-0/8 , 
+lV A0JP2 1-01 .. 1 2-2/8 2 
+JV 801Al 1-02 .. 2 
+JV 1 2-2/8 ro 

1-

+5Y 01 .01A2 1-01 .. P 1 J-a/8 j 

+5Y It)! 80112 i .. 02 .. P 2 3 J 
+~v 0i CfllA2 1-"J .. P , 1-2/8 1 
+5V loll U0tAa 1-". • p 2 J 1 
.sv ~l £01A2 1-e5 .. p 1 1-2/8 1 
.5Y tlH "0112 t." l- f 1 
+sy 01 1 lb-f»/8 ) 

+5V ~2 1*'2A2 1.el I- P 1 l-a/8 4 
t5V 02 80212 1-"2 • p 2 1 4 
t5V 02 C0212 I-fll .. p 1 1-2/8 4 
+5Y ~2 Otr21; ie, •• P 2 J 4 
+5V 02 ~0aA2 1-01 * p 1 l-a/l; 4 
+5V k)2 r02l2 1-06 * f 4 
tlV 02 I is-6IH 4 

.IV ~l A01l2 1-"1 * P 1 1-2/9 ~ 

+5\' itJl B01l2 i-02 I- p :2 ] 5 
+5V 03 Cell2 tail; I- p 1 1-218 & 
.IV 03 00312 1-" ... P 2 J ~ 
.5V 0) [;0lA2 i-,,5 .. P i 'III_"",.lU IL "'-"'V ., 
.'V 0] r0312 1-,,6 • P 5 
.SV \1) 1 15-,/tf !) 

.5V 04 l04l2 l-el • p 1 )-2/" b 
+5V ~4 80412 1-"2 * P 2 ) It 
+5V ~4 C04A2 1-.3 • P 1 )-a/8 b 
.5V 04 D04A2 l-e4 .. p 2 J 6 
+5V 04 t04A2 l-e5 • p 1 J-a/it b 
+5V 04 r0412 1-06 * P ., 
.,V 04 i 15-f»/8 6 

+5~ 165 A05A2 1-01 • P 1 1-2/ij 7 
+SV 05 105A2 1-02 * P 2 J 7 
.5V 05 C05A2 1-0) • p t l-a/8 7 
.5V 05 D0512 1-"4 .. P 2 J 7 
.5V tJ5 t~512 1-"5 • p t l-a/8 7 
+5V ~5 '''512 1-", .. P 7 
tSV ~5 1 15-6/tf 7 

.5V 06 10f»A2 1-0t .. p 1 l-a/B 8 
+5V 06 80612 1-02 * p :II 3 8 
.5V 06 Ck)6A2 1-0) * P 1 l-2/8 8 
+IV ,)6 00612 1-04 • p :it ) 8 
+5V '6 E:t'6A2 1-01 .. P 1 )-2/8 s 
+5Y 0' '06A2 t-e6 • p 8 
• 5V " . 1 11-6/8 8 



fMel , wR1PO .V)~(a~a).1 ~)-~,UN-77 4i:tI-AUQ-7R 121 ~I! PAGl I. 
ItUN ~U.E AlP PIt4 OPr'lEP BAY - Q [)~A~" RV kG Y X Z HMAkK5 NC llt"",.!tt i!.)(.C;t.fTlO(llS " "itl/fli 

HAM[ PIN O~L'!tl OPT n,AG N{ll4lH~fl 

tlV It' A~7A2 '-01 • P 1 j-'Ull 9 

.av III ~"7A2 l-Vl2 'It r :II! J 9 

tty el C07A2 1-"'3 • P 1 3-2 / 11 q 

ttv en iJ01u l-w4 • P 2 ) 9 

nv 111 E07A2 1".,5 * p 1 )-2/11 9 

tSV ", f0'712 1-06 * P 9 

+iv 01 I !5-6/11 9 

.5V "II A\"I8A2 1-~1 • P t j-21H 1'" 
t5l ·.Ur B~UjJ 1-~2 * P 2 10 
+!v ell CtlU2 \ -ill * p 1 J '2/8 lit' 

tlV "'I LJl'IU' 1-"'4 * P 2 l~ 

.5V 01/ t;08A2 1-"5 * p 1 :-218 1"" 
tlV .,11 ~~8A~ t-~6 • p 1'" 
tlY Oil 1 H -618 1'" 

+5V "" -'t1QA2 t -01 * P 1 j-VI:I 11 

tn "' 
thJ9A2 1-0a * p 2 1 11 

+5V e~1 C09A~ 1-1."13 • p 1 )-418 11 
+5V e~1 o~ua 1-04 * P :2 1 11 
.IV 0~1 E~9A2 '-05 • p 1 1-218 1 1 
+1 V.", "~9A2 1·~6 • 11 
+5V 0~1 1 tS-b/ll 11 

.. uv "04R2 1-"'1 * P 1 (0-5/1:1 12 

.. 15V A04£2 1-02 • p 2 1-2/8 12 
-15v "058' J -.,1 * P 41 1 12 
-15v A0682 1-04 • 1 4-1/8 12 
-uv BiJ482 1-05 • P 2 1 12 
-15V B05S:= l-1rJ6 • P 2 1 1:l 
.. uv 80682 l-fl7 • U 
.15Y 1 9-"'/8 12 

125 15"(1) L A"ID2 1-01 • 11-1/8 1) 

135 111'(1) L EQllLI l-ea * 11 
125 II'IU) L t 11-118 13 

125 UIIU) L tkJ1L2 1-'" .. 111-4/6 14 
121 11'1(2) L E0~Ll 1-"2 * 14 

us "'ea) L l. ~-4/8 14 

125 U'I,)) L E02L2 1-01 * 1f)-4/1f 15 
125 n.u) L EIo!UI 1-02 • 1~ 
125 IF',U) L 1 0-4/8 15 

15 MOf'l~- C0iN2 l-PIN RUN 16 

16". flPI L ~nlU 1-01 • 2-218 11 
16e. ti,PI L 60102 1-02 • 17 
16 ... !,PI L 1 a-a/8 11 

2&e BPICLIC(I) tI L~4H2 1-01 * P 2 2 18 
2.'" BFICLIC C I) H [~7H2 1-"2 • , \2-718 18 
a,1I) 8PICLI«I) It A01Ul 1-") • lH 
28" BFICLIC(l) H J 14-718 111 

fMlleA W~APD .V15(1'~)-1 eJ-.JUN-n ll-"U9-7, 12151 PAGE: J 
RUN NAf4t: AlP PIN ORDER RAY - 0 DRAW RV ItG Y I I IIEMAIIIC, Ne LENGTH ~XCEPTION8 RUN 

NAMe; PIN OliOI' OPT fLAG Nl!"'BER 

U-;U H DfI'UI ,-PIN RUN 19 

) t:~V .. De4Hl 1-"lff RUN 2" 

t5 IPI (1) 1. Aelra 1-"1 • I1-Vt! 21 
45 IPI,( 1) L Eel.J2 1-"2 • 21 
t5 1P8(1) L • II-U8 ;l1 

45 IPICU L E~lrt I-A, • '-1/8 22 
41 "'U) L 1(111"2 '-112 • 22 
41 1"(U L I 1-1/tf 22 

41 [PIU) L ,,,arl a-" 1 • a 1-1/11 al 
., IPIU) L EHJJ2 1-~2 • J 4-7/8 23 
41 I'"U) ., • (6IRa 1-") • ;u 
t5 IPI (J) L 1 b-:ZlII 21 

1 CN H AlfU02 1-" •• I 7-)/8 24 
., CN H CeSua 1-'-2 • P J 1 H 
., CM H C02U2 '-"J • P I .J H 
1 eM H CfJ7U2 ,-" .. I 1-"/8 H 
., CM H CfJIU2 .-.,5 • H 
7 CH H , U-1I8 24 

1 CH L C"'.J2 l-i'll • P l I-tIll 2~ , eH .. CfltU2 1-"2 • P 2 1 25 
1 CM .. c"'~jf 1-11) * 2~ 
., eM L , l-4/(t AI!) 

., CM 1'14. it lit 11 2 1-'" • l-b/8 26 
1 CM !Me 8eUI l-v2 • 2ft 
., CN '14. l j-b/R 2ft 

., C .. TilliS Akt7;'1 '-M, • 1-4/11 27 

., CN 'I'MI A"I.fH '-"2 • 37 

., CH TM. I l-t/Y 27 

., ItC II·. TOJ. 10 H r,,'7U2 1-" •• ., 1-4/1:1 28 
, 'EC D·1 TOL 10 H '0'V2 1-"2 • 21 
, .IC D·. TOL 10 H I 1-4/11 26 

1. I"U) L A0'U 1-"1 • I 11-!-/1:I 4:9 
71 1"(1) L E"I~l '-"2 • ].9 
11 1"(1) L 1 II-SlY 29 

11 1.I(U L ,;.,. '2 .-M, • w-4/8 J'" 
." ",U) L Lf' 21( I .-"2 • 3" 
.,. 1"(2) L I "'-4/1t J" 

75 1"(1) L EeZl2 I-MI • ~-t/lJ II 
71 lP'U) L E~JIt. 1-02 • )1 
1. I.IU) L 1 "-4/1f H 



TM'J,A 
ItUN NaIIlE 

A EMOO) H 
I EMD(t) ~ 

A tMDC 1) H 
A EMOO' ~ 
A E~DC II H 

AC 1.0 L 

IceL H 
AC:CL H 
AceL H 

ICCLtI&) L 
lCCLlI8) I. 
lce&'''8) I. 

ANY DO UK H 

lNl tNV H 

ANY IPANI L 
lN~ TitANS t. 
l~¥ TUNa I. 
ANY TRIllS L 
AN~ TRINa L 

lT~ H 
ATA H 
ATA H 

UTN L 
ATTN L 
ATTN I. 

8F EN8L H 
aF ENBL H 
8F INIL tI 

8r FMTl H 
aJ' ,.MTE H 
IF rMU h 

err~ A " 
8rrR A " 
8'F~ A III 

Brn A 
erFIt A 
srr. A 

eFr.. A 2 
8r'R I 2 
IFr .. A 2 

TMel,A 
RU,. NAME 

8rrFl I 1 
8rflt A J 
8rn A 1 

Brn A .. 
IrFA A .. 
8,.r.. A .. 

8rrR A , 
8,r" A ! ",It A 5 

8,,11 A 6 
I,r" A 6 
IrrR A 6 

£rrFl A ., 
IrrR A ., 
8,rM A ., 

err" .. P 
1,'1t A P 
I,r" A P 

In ROY L 

In RDI 2 I. 

In ROY 1 L 

In I'Ol 4 I. 

In RDI 5 L 

lIT RDY II L 

lIT POY ., L 

In 1t0l • L 

In ROY 9 I. 

IU ItDI h 
In RDl H 
lIT ROl H 
lIT POl H 
In RDY tI 

lIT 'TI'8 t H 
81T 'TIl8 • Ii 
lIT 'Tfl8 , h 

1:1 'TMII a Ii 
I~ . Ifill 2 H 
In ITfl8 2 H 

wRAPn ,V1S('0a)-S 
AlP PjN n"OEP 

NA~[ P1t~ 

C09J1 
C0882 
t07V2 
.:09V2 

A09M\ 

Cc"Ut 
C~) '7A 1 

A01"2 
A07P2 

f:04Pt 

CIDUl 

E01l2 
~~2'2 
EUll 
~,~4I2 

C0let 
C,,9CI 

8041.2 
C~9VI 

A08Ct 
A\II9C. 

C~8Al 
C.,911 

I.l6HHl 
V~4I2 

veSHI 
004"'2 

D~~lU 
U~Ul 

WRAPD .VJ'(10a,., 
AlP PJN ORDEN 

HApit PI" 

u .. 1'" , 
1)""2 

VIIlIM, 

Dflt." 
D02"' 
D0.'" 

Ofrt2Ml 
0"'4Nl 

f)~lL2 

DIif4L1 

VlifU2 
O~4K2 

001n 

CjII1R2 

k;", n 

u"2112 

cn~a 

f.iol;lTa 

"una 
c~)fla 

[,,)Ta 

clifl~a 

C"'~"'2 
CU"'a 
C~4VI 

C~JV. 
FI6.r2 

1:\41". 
r~6E2 

l~]."tJN·77 
~AY. Q OPAW ~v RG Y 
u~Dt~ OPT 

1-161 * 
1-~2 • 
1-0). P 
S·(l!4 • 
1 

l-'~ I.. P 
1-~2 • 
I 

, .. " I • 
1-02 • , 

l-~' • 
1-~2. P 
t-eJ. P 
t·g4 • 
I 

,-fll· P 
t -.~2 • 
1 

I·" •• 
.-02 • 
I 

,-.".. P 
,·e2 • , 
l-tH· P 
,-r2 • 
t 

1-'" • 
.-82 • 
I 

1·"1. P 
,-82 • 
1 

I-e •• 
1-"2 • 
1 

fU-JUN.n 
8Al. Q DRAW II' .. G Y 
OflOl1l OPT 

I-P,. p 

.·"3 • 
1 

I-fl' • 
I·"li • 
I 

1-"' •• 
'-"2 • , 
S _" I. P 
'-12 • 
1 

,.iIll· .. 
.·"2 • 
• 
'.IItI· p 
1-"2 • 
I 

'-"'I • '."2. II , .... ). P ,-., .. 
1 

I-U •• ,-"a· , 
,-rtl • 
,-"'a • 
1 

x 

x 

I 

2 
1 
2 

2 
I 
2 

I 

, 
2 , 

2"-,l.\Jg-7b 
i(F:MAFlKS 

a'.AUIjI.78 
ItEMaJUtl 

121511 PAG~ 4 
Ne LtNGTH ~XC~PTIO~5 
nAt:. 

1.'.~ 18 
!'- _ it 

1"4!r1 

9-4/H 

2 

2-\?/H 

4"1/11 

4-1/11 

l-il/~ 

1-"'(4 

l-Hb 

6-1/8 

b-l/H 

l-Me 

,-.,/8 
)-1/8 

j-1/8 

'-)/lI 

I·J/8 

a-lIS 

~-1/8 

1 "r.'H. HUfO 

1-Pl(1, R'JI.. 

I-PH. .N 

13 15111 P"GE 5 
NC Lt~GIH ~XCEPTIO~5 
'''AG 

1-1/8 

I-lib 

~-1/1! 

2-1It1 

1-119 

1-7/« 

'·~/8 

1-5/8 

"'-./11 
~~·./B 

I-liB 

1-1/11 

l-flN .. u~ 

'-Plf; RUt. 

l-PIIIi ~ll,. 

I-Pl~ ~Ut.l 

1-Plh RU ... 

a-"IN RUN 

l-.,lh IUI~ 

l-PIN ~ur. 

1-Pl,. tHlr-

'-!t/" 
t-!t/ll 

"-JIll 

It-]/k 

.-5/& 

4"~/" 

Fl' N 
r.Ul'lbt:fl 

32 
12 
32 
12 
);l 

H 

34 
H 
34 

35 
j~ 

l!!o 

HI 

H 

]9 

.HI 
IN 
lti 
38 

j9 

39 
J~ 

41~ 

4~ 

4'~ 

41 
41 
41 

U 
42 
42 

4.1 
4, J 
~j 

H 
H 
44 

45 
45 
45 

RIUN 
NliM8lER 

4& 
.~ 
46 

41 
47 
47 

U 
48 
48 

44J 
49 
t9 

'0 
~" 
~.., 

51 
5' 
51 

52 

5] 

54 
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5'> 

!U 

!)6 

!)9 

be 

bl 
bl 
61 
01 .. , 
U 
tl2 
62 

6' 
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' ... 30 A ~~~fO .VJ5(102)el ~leJUN_77 :'U_Aug e lij lH51:1 PAGk; b 
ItUN "A"E AlP PIN ORDE~ BAY- Q DRAW ~v kG Y X Z RJl:MARKS NC Lt~"h ~XC~~Tl0~S ~Ut.l 

NA~a; Pl~ OI'I'lEFI UPl FLAG NUMBER 

lot II 8.'2"42 I -,n • 1 ,I .. J/8 t»4 
'OT II b~7'1'2 1-"' •• p 2 i-4/H 64 
lOT .1 Bliit!2 l-j/l] • 1 b .. ~/B b4 
lOT II A"'IM2 1·~4 • &4 

10'!' II 1 11-4/H ~4 

lOT •• lH1JtH l-'~ t • p 1-4/1:1 65 
10' IJ b~'9H I J .~l2 .. b~ 

lOT I. J '-4/13 6~ 

BrAit L 1:.~8Bl 1-"'1 .. 2-~/B btl 

'PAIt L L!1?5UI 1-02 .. bb 
IPAIt L 1 .-5/8 bb 

IRIPi(l) L C",9U2 ,e!!:lt .. Ij-J/8 tl7 
8AlPI( 1) L tlA6Ct 1-"2 .. b7 
IIlIPU) L 1 ii-lIP 67 

e'" AVln2 1-"1 .. P 2 4-)/[1 b8 
e .. ., A..,Ut 1-':'2 .. P 2 "'-4/11 bl:l 
ce" AHUI t-~l .. 2 b-S/Y b8 
e"0 CI-J6R2 1-"" • bl 
ceB 1 11-4/ij 68 

Cel A09D2 1-01 • P 2 4-1/B 69 
et" AII'4NI 1-~2 • p l I 69 
C01 AI<i4T2 I-Idl • 1 S-7/1l &9 
C01 C~6PI 1-04 .. 69 
cel 1 It-0/8 69 

cea blllUI 1-"1 .. P 1 "'-118 7~ 

ce:z b~481 1-02 .. p 2 4-5/6 1f1 
cea I:ifil9S2 1-") • 1 .-1/8 lit' 
e02 Cl16RI l-~ •• 10 
cln , 11-7/9 HI 

CII)] A04V2 1-01 • p 1 "-4/8 11 
C8l Ati!4VJ t -M2 • 2 • 11 
cru 8~9Ul .-..,3 • 1 3-7/8 11 
crn C0651 I ...... 11 
(0) I lI-l/8 11 

ce .. BAUI '-IoU .. P , 1iIt-5/B n 
ce. 804J2 ,-,,;, . P :I 3-1/" 12 
C04 tt09RI .-"3 • • "-1/8 12 
C84 C~6P2 '-04 • 72 
ce. 1 a-lilt H 

ce, 80982 .-"1 • P 2 )-l/8 13 
C8S 13ff14CI '-02 .. P 2 0-1/8 n 
CI5 80401 .-"3 • 2 .-718 1) 

ces C96NI .-e4 • 13 
C05 J '-1/8 7l 

TMeJ.,A WRAPD .V35(I~al-l IIIl-JUN-'7 2.-AUG-" 1215' PAGE 1 
ItUt4 IIAMI AlP PIN ORDIR BAY- Q DRAif AV ItG Y I I ItEMAA •• Nt LE~G'H tXCEPTIONS RUN 

NAMa: PIN OIlDIII OPt FLAG NUM8ER 

ell. A05'1 I·'" • P , ft)-4/8 74 
C8. AglUl 1-... 2 • a J-7I11 H 
ce6 ~09n2 l-fU • I ~-5/8 74 
C8' C"6MI .-"4 • ,. 
C86 I 10-"/(4 74 

C0' A"'NI '-1111 • P 1 1 1S 
C"7 ABIT2 1-"2 • 1 ,i-a/8 15 
ce7 80"2 l-el .. :I 5-1/6 75 
Cit7 '06M2 1-04 • 15 
eel 1 '-j/8 75 

cel A"'9H2 I-ttl • 2 jw7/tJ 16 
cel 80581 '·"2 .. P I "'-1/8 16 
Cel 805AI 1-8l • 2 .-3/6 7ft 
c •• C.,6Kl 1-"" • 16 
cel 1 .-1/11 10 

C0' A0'" I-itl • P 2 a"J/M 17 
C89 A.-SY2 1-... 2 • P a 1rJ-4/14 77 
C.9 Allnt l-f!Jl • 2 '-lib 77 
ce9 C~6LI ,'w"4 • 11 
c.t I .·~/8 11 

CI8 .. ,,51:1 .-.'1 • P I 1/)-5/8 71 
CI8 "ft~J2 1-"2 • a ]-J/8 18 
Cl. Ce6J2 1-8,) • I l-'''' 711 
Cle 1)",'T2 1-.,4 • 78 
cn I 6-5/8 18 

Cll , ... UI J .,,, • p , 
2"~/1I lCJ 

CII elf5CI '-"2 • P 2 0w./R 19 
CI1 8"~D. ,·e •• , 4-]/1t 19 
CI1 Cte .. ~a I·"" • 19 
ell 1 1-1/8 19 

Cia AeU, S-¥I • I a-JIll 10 
cn Ae'NI 1·"2 • p " 1 ,., 
cn A06T2 '-"J • , 4-S/I1 .e 
Cia Ce.'. ,-/14 • 8i! 
cn I i-0/11 ,., 
CIS A,tH2 I·" 1 • a )-1/ u 
eu ."Ut '-.2 • .. a I/I-./at Ii 
cn 80'" t-_ •. 1 )-l/8 81 
cn Clift'. 1-' •• Itt 
cn I 6·5/~ 81 

CU A"tv2 I-iltt • P I J1 e 4/11 82 
Cit l~'Vt .-.2 . a t-J/II n 
Cit C",HI .-" .. I )-)/& 82 
CI4 .ena ••••• U 
Cit 1 ,-alII u 



,,,.,.& WPAfD ,Vl5(102J.l ~J-JU~-17 <le-AlaO-78 12158 ~AGE 8 
'UN""AME AlP PIN OHDER MAY- Q Dr:tAW RV IlG '.' X ! RtMUt<S HC LE~GrH ~ CiPTIONS JWIII 

~AM£ PIN OtlOl:R OPT 'L~(i NUMet:~ 

cn ,,"6P:: t l-~t * P 1 ~1·~/B 83 
CII 8,-,,6J2 1-\l~ * P l ;i-a/S 8J 
ell 8k'9U~ \-0" * t ~·~/& 8l 
cn C~'''Jt 1-1/14 * 8J 
eu 1 5-4/11 I) 

CIRt 1) .. [HI lOt 1-01 * 7-71fJ 84 
CIR(1) .. r~4LJ 1-~a * 84 
CtR( 1) H 1 7-lIfl 84 

CHAit tNTO H nUl l-~l * 1 1 n 
CHAR C"TO H F~asl l·~a * p 2 1 85 
CHAIt CNYU H t 0351 1-"3 * t 111.1-3/8 n \ CHAR CNTO H C~4Cl 1-"4 .. n 
CHAft Ch'l'O H I la-JIB 8~ 

CHAR .tlUt tI (01"'1 1-"1 * a 8t1 
CHAit 'HtrT H C02Mt 1-"2 • II 1 86 
CHAft Ittn T H CIbJMl l-~J • p 2 86 
CHAR IHnT H C0'~1 I-fl' * 86 
CHAR IHur H I 1-"/8 86 

CHK CtlAfit L ("5N2 1-"1 * 5-tl8 81 
eHK CHAR L P~BU2 1-"2 • 81 
CHI( CHAR I" 1 5-1/8 87 

CLk A H C01rt l-PIH RUN &8 

CLk B H C0lHi I-PUt RUN 891 

CLK C h CUEl I-PIN RUN 90 

CLK D H C,"'8Dl I-PIN RU,. 91. 

CLK L CK CHAP REG L C05n 1-"'1 * P 1 92 
CLI( L CK CHaN REG L C~'6":r 1-"2 .. 92 
CLK 1. CK CHA~ ~'G L , )-"/8 n 

CLOCK H A~7Mt 1-''1 • 4 U 
CLOCI( H 802tl '·"2 • en 
CLOCK H I .-.,/8 91 

CLR 0'1 L F07Ul I-Ill • 6-5/11 9" 
CLA 0'1 L DIc'9Ul 1-1lI2 • II" 
CLR OPI L I 6-5/8 ~4 

CMUX 0e E06Ul tee. • • • 1 95 
eMUI fIJfIJ I.,UI 1-.,2 • • 2 1-418 9i 
CMUI flJe U,US t-el • 95 
CMUX 08 I a-4/8 95 

eMUI .1 t:8'11 I-II • • , 1 96 
CMUI 81 EflJ7'1 '-82 • • 2 I-til' 96 
C"UX IU !"" t.8. • 96 
eMUI 01 i a-4/8 96 

'f"'IJ.A WRAPD .'I5l.-a)-, ttl·"u"-n ae-AuQ-lI 12.58 PAG' 9 
IlUN NAMI AlP .IN OaDEIl aAI • Q DRAII RV IlG , I I Il'MAIlItI Me LENGTH EXCEPTIONS RUN 

NAM' PIN 01l0'1l 0" ft.AG NUM!ER 

C .. UI e2 f,et"l I-II • • I 1 97 
CMUI 82 11lI11l1 1·"2 • p 2 l-J/8 97 
CMUI .2 Eel" 1-8 •• 97 
CMVI 82 I 2-1/8 97 

CMVI 8. '.'PI I-II' • P 1 98 
C .. Vi 1/11 Le1" I-.,a * • 2 1-"8 98 
CMUI IU 'etRI I-III • 98 
C"VX ., 1 a-5/e 98 

CMUX II .. le6Nt 1-'" • :I 1 99 
C,IIOI. e. [~7rfl 1-"2 • P I 1-4/8 99 
CMUI e4 Ee,ttl ,-" .. 99 
CMUI. ... I 2-4/8 99 

CMUX 85 E ..... 1-." • P I I "e CMUI e' ",MI .--a • • a 1-4/8 llU' 
C .. OI 8' t""'1 ..... I'~ 
CMUlL " I a-4/8 h~" 

CMUI fl' [ •• LI 1·"1 • p 1 1 un 
CMUX 8' '_lLl I-"a • • a 1-4/8 tlda 
CMVI 8' L.,'Ll 1-" •• 1111 
CMUI •• , 2-4/8 lei 

CMUI .., I.tlta I-It' • • I 1 liIZ 
CMUi 8' ";elKI I-ea • p 2 1-4/11 In 
CMUI • ., .:.,,, , I-Ill • ua 
CMUI 8" a a-4/11 11112 

eMUI " ,.,'" I-el • • I U!Jl 
CMUI •• Ie'''. l-.,a • p a .-418 101 
CMUI •• t.,,'''1 '-fl •• tfU 
CMUI •• I a-418 111) 

gNUX ., t.,H' .-.11 • p I , \114 
MUI ., E",HI , ... ", . • a '-4/11 le4 

CMUI ., i:1lI,HI 1-") • 184 
CMUI •• 1 a-418 1~4 

CMUI II I:l'l'" 1-'" • P I 1 lei 
CMUI It It;",rt .-.:a * • a 1-4/8 UII 
CRUI I. '''''1 .-"1 • I", 
CMUI 1. I 2-418 tlll& 

CMUI II I:. IiJ 'I a a-"l • " 1 1 1 •• 
CMU" 11 E,'I' .-.2 . " a 1-4/8 ,,,. 
eMU' 11 (,,,,'& , .... 1." 
CII'UI 11 I 2-4/8 tett 

CMUI 12 [A'O) I-Ill • " I 1 107 
CMUI U te'OI 1-112 • p 2 1-4/8 ,,,' 
CMUI U le9"l .-,,) . 

'"' C .. UI 12 , 3-4/8 U1 



'M'"A 
lUI NUl: 

CIIlUI U 
CMUX U 
C"till U 
CMUX 11 

eMU. 14 
CMUI 14 
CMUX 14 
CMU. t4 

CMUJl HI 
CNUX U 
CMUI l!5 
CMUX 15 

C:>MPER M 
COi4PER H 
COI'PE" H 

COltL D'HIIP 

COR.-/CII:CE,L 
COU/CIICE, L 
COltR/CFCi:,L 
CORR/CJi:CI, L 

CPA REC H 
CPA Rte H 
CPA RLC Ii 

CPA TM L 
CPA TlfII L 
CPA TN L 

CRC '" 1) Ii 
CRC 8(1) H 
CRC V( 1) tt 

CRC H 1) It 
CRC 1 (l) H 
CRC l( 1) H 

CRC a( l) It 
CRC au) H 
CRC at Il H 

CRC let l H 
CRC UI] H 
CRC J(I) fI 

CRC 4(1) H 
CRC 4( I) H 
CIlC 4(1) H 

TMeJ.A 
RUN IIAME 

e ... e IU) H 
CRC 5U) H 
CRC SU) tI 

CRC 6(1) M 
CRC 6(1) H 
CRC 6(1) H 

C ... C 1( l) .. 
CRe 1(1) H 
CRC 1( l) H 

C ... C '(1) H 
C"C '(1) H 
C'C '(1) H 

CRC ITRI H 
CRC 'TRI H 
CRC "'1. H 

ClOD H 
CfOD H 
CTOD H 

CICLI H1) H 

CICLI a~1) H 

CICLI JU) H 

D I"" 1 • L 
D ,"R J • L 
D ,"R I r L 

D ,"'R 1 o , .. ,lit ! 

D."" 1 
L 
L 
!.t 

D ",R I 2 L 
D e,r.. , 2 L 
D "'1' I a L 

D I"R ! J L D I,r.. I J L 
Ii .".. I J L 
o ... ,R I 4 I. 
o I"" I • L D."" 1 • L 
o I"R I I L 
o "r" I I L 
o .".. I I L 

~~APD ,V15(lf2J-' 
AlP PIN OROE~ 

~~Ml PIN 

E"HIe'l 
~.""C t 
M~9Cl 

H:'681 
Ld781 
t.."'9Bl 

t.~'6 A 1 
.'.;d7 A 1 
E0nl 

C~7el 
C0981 

C~8'H 

.1Il4V2 
f05V2 
ff'l9.H 

IHltlCl 
h'9K t 

Btle.Ol 
Ih'9fl 

C,,5"1 
C07'" 

CdlRt 
C07Rl 

C05El 
C07!1 

c",.at 
CII,al 

CU5KS 
ce7KS 

WRAPD .VI5eIIZ)-1 
AI' '1" ORDER 

NAME PIN 

C.I'" I 
Cl'lMI 

c.INI 
C.,NI 

ee"1 
e""'1 

celLI 
ell'LI 

1>"'2 
A."I 

" .. 'NI 
liI"tva 

ril'~2 

1..5Ul 

ErlRl 

("IF. 
' •• '1 
e~J"1 ,,,.ua 
EII02 
E •••• 

EetTa 
'e1l2 

,et,. 
'''lIa 

C692r. 
1.,,401 

~3·JU~·n 
~~y. U OPAW RV ~G y 
OI<PE.P OPT 

'-01 • 
1-r.2 * P 
, .. l-il • 
I 

\-Pl. r 
\-"2· P 
1-'13 * 
1 

1-'~1· p 
1·~2· P 
1-~3 • 
1 

'''~1· p 
l-u2 • 
I 

1 -1-\1. P 
1-"'2· P 
I-U) • , 
l-lAt • 
1-"'2 • 
1 

l-'H. t 
)-02 • , 
1-"1· P 
I-A2 • 
1 

1-"1· P 
1-"'2 • 
1 

• -111· P 
1-~2 • 
I 

1-01· P 
1-02 • 
I 

1-01. p 
I-B2 • 
I 

'J-~u.-n 
IAI - Q O'AW ltV RG , 
O"OIR OPT 

s-el - .. l .. ea • 
I 

I-II. • 
1-82 -
i 

s-., - • 
'-ea -I 

1-"1· P 
l-ea • 
1 

I-I, • 
,-ea -
• 
1-"1 • 
.-.~ . 
I 

I-rl -I·"a • 
I 

1-'" • ,·ea • 
I 

'·"'1 • 
1-"2 • 
I · -.' .. 1·"2 • 
I 

1-"1 • .·"2 • 
I 

'-"I • 
l-tt2 • 
I 

x 

x 

z 

2 
1 

I 
2 

1 
2 

t 
2 

I 

, 

28-I\\1Q-'1IJ 
RfMll~I<S 

21-"uO-1I 
REMARIt. 

t21~~ PAG~ l~ 
He L~NGTH lXCEPTIONS 
FLAG 

1- .j/IJ 

2"4/P-

1"4/1> 

;t·4/8 

1-4/H 

"J-4/'d 

1-4/8 

1-4/8 

1 
2-71tj 

l"7/e 

U-t/8 

0-118 

2-1/A 

2-1/fl 

1-4/8 

1-4/8 

1-4/8 

1-4/8 

1-./8 

1-4/8 

1-4/~ 

1-418 

1-./8 

I-va 

l-Pl.~ PUN 

1215. PAGi 11 
HC LENGTH EXCEPTIONS 
,IIIG . 

1-4/8 

1-4/8 

1-4/8 

1-4/8 

1-4/8 

1-4/8 

1-4/8 

1-4/8 

9-1/8 

9-1/8 

'-l/tJ 

b-t/l 

1-718 

'-7I1f 

'-5/8 

1-"8 

a-uv 

a-alit 

a-l/8 

1-)/8 

4-)/" 

4-j/8 

0-1/8 

tl-1/8 

I-PiN HUN 

l-P1H fWI't 

I-PIN RU'" 

RlI~l 

NlJf\R~fI 

lI/18 
t~8 
1..,8 
lv'8 

1"'9 
If/J9 
h)9 
1109 

11''' 
110 
110 
11'" 

111 
111 
111 

112 

ttl 
1ll 
113 
113 

114 
114 
114 

115 
lU 
115 

116 
11' 
Uti 

117 
t17 
111 

119 
118 
118 

119 
119 
119 

120 
120 
120 

RUN 
HUMBE~ 

121 
ill 
131 

tn 
U3 
In 

123 
tal 
123 

124 
Ut 
134 

115 
In 
t~5 

12. 
!2' 
12. 

121 

128 

129 

1111 
lJ0 
Uitt 

131 
III 
131 

1)2 
112 
In 

III 
III 
Ul 

Ilt 
114 
lH 

us 
I):; 

I )~ 



'N.". ~~APD .VJ~(l~~)-l 0)"'JU",-17 ~8-AUq·78 l~I~U PAGI£ 1l 
aUN-.AME AlP pIN OA"[~ a.y - (J P~A'" PV ~G l X Z REI-IlRK5 ~C LEHG1H ~~C[~TIONS RUN 

toIAMl: PIN OPfltP OPT nAG "'UMB~R 

o IFrR I • L t;~4Cl 1-., 1 • 4-1/8 Uti 
D IF'I' I • L ''''2£2 '··:2 • , JtI 
I) er,I' I • L 1 4·, 11 ij 1 ]b 

o errl' I 7 1. l';0lf)~ 1-,11 * P C!I·'4/tl 111 
I) .rr,. 1 ., L l~"UH 1-1(12 * 111 
I) Ifr" IlL I .,-./8 111 

I) srr" I P t, t:'~21)2 1-01 • P 1-t/8 1)8 
I) sr'R I P L I' .. 04El 1-~2 * 1)8 
o .rrR I P L 1 1"'1If! 1)8 

08' REC H A,'4Dl 1-~1 .. j .. 4/8 119 
De. alc H A~8Rl ' .. "2 .. 1)9 
Dee ItIC H 1 j-4/t! 1.)9 

De. flll'l) L A~14[ I 1-1111 .. p '~-71B \40 
De. TM,.) L ·..,&At '-"'2 t; 

140 
De. Tlttlee) L I 2-7/8 140 

001 RIC tI A04Al 1-~1 * '-1/8 141 
011 RtC It A08R2 1·~2 .. 141 
Oil REC H t 4-1/8 141 

Oil TM(tII) L, ~~'4C , '-"'1 .. P 41-5/8 lU 
01' 1M(0) L A~8B' l-~a • lU 
0.1 T"Utl L 1 .-5/@ 142 

oea REC H A04JCI '-k11 * P J-1/8 143 
Del REC H A",eSI '-~2 * 141 
Del RIC t! , 3-1/8 14] 

Dea TMClU L A~4M2 1-r" • , 
" .. SIt! 1414 

oe2 TMce) L A~eB2 1-02 * 144 
Oea TM(0) L , ')"5/8 144 

Del REC H A04F1 '-i'll • ],·5/11 145 
0") REC H A~1I2 1"""2 • 145 
OIl REC H I )-5111 14~ 

Del tM I,. A04La , .. , .. 1-1/8 146 
Del TN L .,,102 J-1II2 • 14b 
OIl TM L I )·1/8 14b 

Oit4 ItEC H A04Ml t-el • 1-1/8 U"1 
oe4 RIC H "01T2 1-02 • 141 
De4 RIC H I J-J/8 141 

De. IMtl) L AI/J4P2 1-01 • J-J/8 tU 
De4 TM(.) L A0lr.2 1-12 • 14' 
oe4 !NUt) L t 1-1/" 148 

De5 RtC H Ak'4L , ,-el _ J-1I8 149 
015 REC H ,..,.UI 1-"2 - 149 
0.5 REe H i ~-118 149 

TMillel w~.PD ,VJI(I'2)-' ,)-"U"-" al-AIJV-" UIU 'AGt; lJ 
RuN NAM! AlP pIN ORDER lAY - Q DRAW It II RG , X I RIMA,,1t1 -C LI~GtH iXC[PTIONS RU'" 

NAMI PIN OflDl1t OPT rLAG hUMBER 

Del TM(in L Ae4H2 1-'1 • )-,/8 150 
D81 TM,,) L • .,.ra I-"a • 15~ 
Del TM(e) L I j-,/8 150 

016 RIC H U5DI 1-01 • :Z-tl/8 151 
006 REC If A.IlIa '-0a • 111 
De6 RIC H , :Z-tl/8 151 

0'6 tM(I) L Ae5l1 1-'1 • P :Z-1/11 152 
De. TM(') L Ae8Ht l-ra • ua 
D •• TMC') L I a-l/8 . U2 

Del RIC It Jo05AI ,-f)l • 1-4/8 15) 
Del RIC It lelVt 1-... 2 • 15) 
oe7 RIC It l J-,1/8 151 

oe7 TMCI) L A0aCl I-till • a-5/8 154 
De., TMCI) L A.,aHa '-.2 • 154 
D.l TMC') L I a-518 U4 

De. Itle II AellCl l-el • )-)/8 155 
DII REe H lena '-0) • US 
De. ale It I .. -1/8 155 

01. TM(') L A0&Ma 1-"1 • a-lit! Uti 
De. TMce) II A"'.JI ,-"a· Uti 
Del TM(') L • a-".; UfJ 

oe9 RIC H 1.05,. l-Lfl • j-b/tl U7 
De' RIC H BeUI '-"a· 151 
De' REC It , )-6/8 Ul 

019 TM(') L AP5L2 '-1111 • P S·,/8 158 
Olft fMCe) L Al'll( t 1-.,2 • lSI 
0.9 TMC.) J, , 

'-5/8 UI 

DII RIC H 1.01''41 1-"" • a-bIll lSt 
DI0 RIC H 6088' '-"3 • 1::»9 
DUI Itle H , .-6/11 159 

DU TMet) L AeI'2 , .... , . 
~-J/8 1.0 

010 fMCe) L A""2 ,-.,a • , ... 
Ott '11(,) II , a-)/8 Itll1 

DII "Ie H APIL' ,-.. , . .-1/8 "1 
011 ItlEe H ., .. 182 ,-..,a • 

1ft' 
011 RIC H I 2-1/1t 16 , 

Olt 'l'MC,) L ''''5~2 I-,n • '-lIlt 1&2 
DU fMt,) L ... 81,,1 '-"2 • "2 
Dt' TMC,) L , 1-11 .. I ... 

012 REC H A""DI ..... . J-'71ioi 'oj 
DU 'Ie H lHIICI '-"2 • 'ID ) 

012 Jtr.c H I ,)-IN, • fJ J 



tilt" • 
IUN IA~E 

012 TMCIt) I.. 
012 TMCIJ) 1, 
DU TMCe) L 

DU RIC: H 
D1) RIC: H 
011 R!C: H 

Oil r~U) 1. 
OU TMl.e) L 
OU tMI:I) L 

DU RiC: 11 
014 RIC: It 
014 RIC: .. 

D14 TMtll) L 
Dit TMUJ) L 
014 Tillite) L 

015 RIEl: It 
DIS RP.:~: H 
015 REj: ~ 

015 TMUt) L 
OU tM(0) L 
on TMl0) L 

D16 REI: H 
016 1m: H 
016 REt: H 

DU TMce) I" 
016 TIilCII) L 
016 TMel) L 

D17 Rlt: H 
017 REt: H 
017 RII: H 

017 tMCI) L 
011 ''''CI) L 
D17 TNU) L 

DATA H 
DATA H 
DATA H 

DATA HALr(l) ~ 
DATA HILf(l) h 
DATA HALr(l) ~ 
DATA HALr't) I 
DATA HALr(l) ~ 
DATA HALrtl) I 

INIJ,' 
IUN' NAME 

DAU" 

DATA J:rIP H 
DATA Jl:rEIt It 
DAtA l:rEI' H 

OC .. 0 L 
DC 1,,0 L 
DC 110 L 
DC 1..0 L 

DO TR'; .,,) at 
DO TI" 1(1' at 
DO TRlt fU I) it 
DO TRte I( U It 

DO TRI~ I( I) L 
DD TRK IIf( I) L 
DD TRll fJ( l) 1 

OD Tilil U t) it 
DD l'RI~ HI) Ii 
DD TIUt U I) II 
DD TIUl 1 CI) ti 

DD TIUt HI) L 
DO Tlut U I) ... 
DO "Rll Ui) 1 

DO Tlue 2(1) ii 
DD TI'l( 2(1) Ii· 
DO TRK Il.) II 
DD TIlt 1(0 f< 

DD TIll 2(U t 
DO Till ICU l
DO TllK UU , 

DO TI" Je I) ., 
DO TIlit JeU Ii 
DO Tiliit Jell Ii 
DO TRnt UI) t· 

DD TI"'~ J ( .) I 
DO TRI IC I) I 
DD lillie Je t) I 

DO T", 40) .: 
DD TIl 4") • 
DO tIl 4(1) t' 
DO TliP. 4(1) t 

DO rl« 4(1) 
Itt' TIUt 4 ( I) 
DO T"" &1I) 

WRlPD ,V35(lA2)_J 
AlP PlN OAD~~ 

~AM!; Plt04 

A06El 
108L2 

A0Ul 
b0SDl 

A0bCI 
A~8Ml 

A 061( 1 
B~802 

A06M2 
108M2 

A06ft 
8ent 

A06L2 
AIIJ8t1t 

A06Mt 
Btl8E2 

Aetp, 
10,"2 

AetLl 
8""1 

A06N2 
A"'P2 

C"482 
Ce'82 

lelP2 
""'2P2 
lel.a 
104.2 
[",P2 

~~APD ,V35('82)-1 
AlP PI" ORDKR 

NAMi PIN 

C .. tDt 

A0181 
A09BI 

A0t", 
IhttJI ItI,." , 
Ce6lH 
00112 fe.". 

CI'V, 
FI/tUI 

C"6CI 
D~n:2 ,,,.1. 
CflJY1 
'"tH2 

C'6At 
I".lt2 'P.P, 
tt'. p, 
f~.81 

C"6f'2 
''')'2 
'"4''' 
'~ll~ 1 
f~U2 

""'2 
't"'-' 
t ",VI 

rlt' "'I rt"fD2 

qll-JUN.17 
BAY - Q URAW HV RG Y 
O~D!~ UPT' 

I-flt • 
1-02 • 
1 

1-911 • 
1-"" • 
1 

t-Ita .. 
1-0:' • 
1 

1-01 .. 
1-..,2 • 
1 

1-"'1" P 
t-02 .. 
1 

1-~1 .. 
\-02 .. 
1 

t-'n .. 
l-ea • 
J 

t-el • 
1-e2 • , 
'-II· P 
1-02 • 
1 

l-el • 
1-02 • 
I 

1-01· , 
.-02 • 
t 

I-ttl· P 
,-ft2 • 
t 

a-" • .-"2· P 
,-". P 
t-•• • P .-., . 
• 

eJ-"u".n 
lAY. Q DRAW Ry M~ , 
OltDER OPT 

,-e,. p 
1-12 • 
t 

1-01 • ,-ea· p .-" .. 
1 

I-el • 
'-02 • '-e •• , 
'-If 1 • 
1-"2 • 
I 

,-.. , . 
,-"a • .-.,) . 
I 

.-" .. '--a· I 

.-01 • 
,-e2 • 
1-"1 • , 
'_fll • 

'-"2 • I 

Ie"~ • ,-.,a· p 
I-~) • 
I 

,-.,. p 
.-ua • 
I 

._1, • 
,-"',.. P 
'-tl,t • 

• 
'-PI • ,-"a • , 

x 

~ 

z 

I 
I 
a 
I 

I 

a 
2 

2 , 

2 
1 

I 
2 

1 
2 

I 
2 

~a-AU!1.78 
Rr,IoI1<RKS 

a,.AU9-1, 
"IMlllkl 

1215~ PA~~ 14 
NC L~~GTH LXCEPTI0~S 
fLAG 

2-Jl8 

2-3/6 

4-e;,I1l 

,.-5/6 

1-1/1:1 

1-718 

l-b/l! 

l-blH 

t-t/ll 

1-·lI8 

3-111$ 

l-711l 

l-J/8 

I-JIB 

,J-./8 

)-418 

1-5/8 

1-5/8 

J-5/11 

J-5/8 

1-,J/8 

1-3/lt 

a 
a-0/8 

1 
1 

• a 
1-.,/8 

12,5. PAG!; 15 
Ne ~INGTH tXCEPTIONS 
FLAG 

1-4/8 

1-4/8 

4-2/1:1 
1-4/H 

5-e,/A 

4-4/8 
"-1/8 

12-5/8 

1-5/8 

1-5/8 

4-!l/8 
'-l/ll 

11-0/1* 

1-5111 

1·&/tI 

'-)/8 
·-1/8 

lJ-4/8 

2-5/8 

a-5/8 

tll-1/8 
1-I/lI 

11-4/8 

l-1/t! 

l-"ft 

a-SIlt 
l-JIA 

.-.,/b 
2-5/101 

;,-!t," 

I-PIN RUN 

RUN 
IHiMAEH 

1&4 
'64 
t64 

lb~ 
lb5 
lb~ 

lbtl 
lbfl 
lbb 

lb7 
167 
167 

IbS 
168 
ltl8 

169 
lb9 
169 

1"10 
lltl 
110 

171 
171 
III 

172 
172 
172 

III 
17] 
J1J 

1'14 
114 
114 

175 
11!11 
175 

176 
11& 
170 
17t1 
116 
176 

RUN 
NUMBE~ 

171 

118 
178 
118 

119 
179 
119 
119 

180 
180 
18k' 
lS~ 

iii I 
181 
lil 

182 
1"2 
182 
1112 

I"J 
til 3 
U.J 

184 
184 
lH 
1Q4 

U~ 
1II!i 
In 

u. 
lU 
,lUI 
186 

181 
t81 
\111 

Hit 
U. 
u8 
II ... 

ttl'" 
1.11 
!IU 



TM.! A 
RUII luI. 

DO TRK 5e 1) Ii 
DD TRIt 5U) H 
DO TR~ S(1) '" 
DO TRk !H J) h 

DO TRIl 5(1) L 
DO TRI( 5 (t) ... 
DO TRIl 5(1) [. 

DO TRIt • (l) II 
DO 1'RK 6 (1) H 
DO rRIt 6 ( 1) .. 
DD Tilit 6U) .. 

DO Tltlt 6(1' L 
DO TRIl 6(1) L 
OD TRIl 6( 1> L 

OD Tfll( H 1) Ii 
00 TRK 7 (1) h 
DO TRK 7 tl) h 
OD l'RK 7 ( 1) H 

DO TRIC. 7(t) L 
DO TIIK 7(1) L 
DD TRt{ 7 (l) I" 

DO Ute P ., 
DO l'RI( P H 
DO Til" P Ii 
DO TAft P H 

DO TR.. P L 
DO Tilt( P L 
DO TRI( P ... 

DE~ H 
DEM H 
DEM H 

DEN " (Si) H 

DEN 1(6') H 

DEN a II 
DIM 2 L 
DIN 2 L 

DIN 2(1) H 
DIH 2 (1) H 
DEN 2(1) H 
DEN 2Ct» H 

DPA REe H 
DPA REC 11 
OPA Rr.C H 

'1MB). A 
RUN NAMI 

DPA TM L 
DPA Tfol L 
OPA tfol L 
OPA TM 1.. 

DROPPED BIT it H 

OROPPED 81T H 

DROPPED lIT 2 H 

DROPPED BIT 1 H 

DROPPED 8n .. H 

DROPPED BIT 5 H 

DROPPED BIT 6 H 

DROPPED BIT '7 Ii 

DftOPPED In P H 

OilY CLR PLa H 
DRY CLft PLS .. 
DRY CLR PLS H 

DIlY .n PL • ., 
DRV SET PLS H 
DRY lET PLa H 
DItV lET PLS H 
DRY 'Et PLS H 
DRY aEt 'La It 

DRV aET 'La L 
DRV lET PLa L 
DRV liT ,1... L 
OIlY lET .1,. L 
DRV lEt PLI L 

DI ':NlILI 
01 t;UILI: 
D' ENAILI 

018 

D'" 01. 

Dil 
0.1 
0'1 

012 
0.2 
D'a 

~~Apr .V]'(I~~)_I 

AlP PJ~ o~o~p 
~.A~·t. Ptlll 

D~2E2 
h14S, 
~~6T2 

c~~ 2V 1 
fol'4EI 

H'U2 
F\141112 
h,bS2 

h'2J\ 
fl1U.l 

t:;inR2 

''''4 M2 
h'61J1 

IU~JP 1 
r",.n 

C,,'6'-' 1 
1!.u2Fl2 
fl'.P2 

l!,If"2Pt 
r"'4Ht 

A\'t9U2 
Bl:16RI 

D0t»L2 

D06T2 

SkitPI 
C06U2 

C0 bV2 
C,,7V2 
D09H2 

A0611 
A0U! 

WRAPD .V)S(102)-. 
AlP PIN ORDER 

NAMI:: PIN 

A~t»Ul 

lA8D' 
E08Pl 

C-U£l 

C0nt 

C"IUI 

e;USl 

l!:0111 

C0nl 

E\4~Sl 

C"'lUt 

Ct92Ul 

At19P2 
8ttlD2 

C04U 
C05a2 
C~J7sa 
C0982 
A"l~1 

C051:2 
C07!2 
C09P. 
D"UI 

C0982 
rtll9D2 

806,t 
B09141 

B"fliUl 
.. .,Ul 

B06V2 
e"9Jt 

p J-JUI'I.17 
R.~. Q D~A~ R~ ~r, Y 
1)~I'l[f.I OP'T 

,.", .. 
'-~~2. I' 
I-v) J • 
1 

'-IH • 
I-v' •• , 
1-01 • 
1-"2· p 
I-~J • 
I 

1-111. 51 
1-Y-2 • 
I 

l-I~ 1 • 
I-Vl2· p 
1-.,:1 • 
1 

'-1711 • 

.-"'2 • 
I 

.-01 • 
l-1A2 • 
l-~] • 
1 

1-""1 * 
1-1012 * 
J 

1 .. 01 * 
\-02 • 
1 

1-01 .. 
1-02 .. 
1 

1-01" P 
1-"2 .. 
1-(6) .. 

i 

1-"'1 .. 
1-"2 .. 
1 

e)-JUN-" 
BAY - Q DRA~ RV RG Y 
ORDEP OfT 

la,,, .. 
1-~2 .. 
,-1/1) .. 
1 

t .. lIIl • 
1-"2 • 
I 

1-0,.. P 
l-1d2" P 
.-01· P 
1-" ... 
1-... 5 • 
J 

.-",. .' 1-"'2" P 
,-" J .. 
1-", .... 
1 

1-"'1 .. 
1-02 .. 
i 

l-I!H" p 
1-02 .. 
i 

1-"'" P 
'-"2 .. 
1 

'-Ml .. 
1-02 .. 
1 

x 

x 

1. 

I 
2 

2 
J 

1 
2 

1 
2 

! 

1 
2 

, 
a 
2 
I 

I 
:z 
I 

~R_AU<J.71~ 

NF.:"'A~fS 

21J-AUQ-78 
REMARKS 

1~I~ij PAGt 1& 
~C L[~GIH ~XC~PIlnN5 

FLAG 

7-71tl 
1-5/~ 

~·4/~ 

"-5/f1 

1-5111 

I-bIn 
l-S/Il 

3-Jl~ 

1-11ij 

1-118 

J-lIte 
1-4/1-1 

4-5/1~ 

)-1/11 

)-l/B 

b-7/1j 
J-1It! 

1""-0/8 

1-118 

J-J/Y 

4-1/9 

4-1/B 

4-'.'18 

4-5/8 

1 
l-l/a 

]e]/8 

:Z-1I8 

2-1/8 

i-PIN RU~ 

I-PIN KU~ 

lalS6 PA~E 11 
Ne ~t~GTH EXC~PTIONB 
FLAG 

2-&/8 
U-lIti 

14-118 

5-7/A 

5-7/H 

1-4/b 
1-4/ij 
7-b/t! 

11-6/8 

1-4/t; 
'-&/1:1 
2-4/t1 

5-6/11 

1t-6/B 

.-6/8 

2-3/t! 

;.t-l/t; 

;i-5/Y 

2-!t/B 

2-2/8 

;l-2/H 

I-PIN RUt. 

l .. Pll~ HlIh 

l-PIN RUt4 

I-PIN RU,., 

1-PU AU~ 

I-PIN RUto 

I-PIN RUN 

I-PIN HUN 

I-PI" RUN 

RUN 
NUI>IAt;R 

19~ 
19~ 

1911' 
19~ 

191 
1~1 
191 

J92 
192 
'9:2 
192 

19J 
193 
193 

1~4 

194 
194 
194 

195 
11i5 
195 

\9b 
19b 
19& 
19b 

I!H 
197 
197 

198 
198 
19~ 

199 

20~~ 

201 
201 
201 

202 
2.,2 
202 
2n 

211'13 
2"J 
203 

RUN 
NUM8ER 

204 
204 
204 
204 

2"'~ 

20b 

207 

211)" 

2.,9 

210 

211 

212 

213 

:l14 
214 
214 

'215 
ll~ 
21') 
21!) 
21~ 
:zt!) 

21b 
21b 
21b 
216 
21b 

217 
:111 
Hf 

218 
218 
218 

21ef 
219 
21" 

22" 
22" 
l:lt'l 



!M'I,I ~~lPD .V35(S03)-1 !(I)-JUN-'" a8- AUo-78 Ijll!)tf PAC"j:; lit 
RUN NAME AlP pIN ORD'~ BAY - Q O~Aw PV '~G Y X 1.. Pf!:MAPKS ~C uE~GT~ ~XCrpTI0NS IHJt-

~ll"'E PlN ORDER OPT fLAG NU''''At.~ 

\)T. H "'13H2 l-IH * .-~/H 7411 
OTI H e~7J2 1·~'2 * 221 
0'8 H 1 4-~/~ 2:l1 

DTI H A"l~:Z t-\!It * 1 1-b/ll 222 
OTI H A~ll M J ,-"'2 * 2 3-7/& 222 
DTI H A071112 l-~l * 222 
OTt H 1 S·!)/k 222 

OU cel) L t:40)Pt 1-01 * 1 5-1/1: 223 
DT2 (18) L A~tOl '-rr:l2 * 2 5-2/8 22J 
01'2 (18) L t\",1Kl I-t"l] * 2lJ 
DT~ {II] L I 1"'-3/ij 221 

tAeD!! ( 1:1 H C..,tlN2 l-k71 * P 1 1 224 
UtOTE( 1;1 H Ct'7N :2 '-02 • ... 2 1-4/8 224 
£A.O TI (t:I It Cl-l9N2 1-"'3 * 224 
EAeOT! ( 1:t H 1 .-4/8 224 

Ell. I. Sk75L2 ,-i<ll * P 2-4/8 225 
Ell. L i:t",n2 1-'12 • 225 
tIL " , 2-4/8 22!1 

ECR H A~'4Pl '-"I * P t 16-\18 22b 
ECR H Avl4RI 1-~2 • P 2 v>-5/8 226 
ECP H A\,5Pl l-Ir)J • P 2 Icl-S/ti 226 
ECft H AI/I5Pl 1-",4 • p 2 tl-S/ti 22b 
ECR H A~6Pl I-I" • P 2 l-1/8 226 
EC" H A"9F2 '-"6 * 22fJ 
ECM H I 4-5/8 22" 

EC. H Ak19J2 1-"'1 * 1 3"~/8 211 
ECI H a.,'U2 l-~':Z • p 2 1 221 
ICI H Arr:l4U7 1-"') * 1 1-1/8 221 
ECI H 8~4Yl 1-~4 • P 2 I 2'H 
EC' H 8~'n I·~~ • p ! 1 227 
EC' H 806"2 l-e& * 2 1-5/8 227 
EC. H 80682 .-,,1 • P 1 1 227 
EC' H a~SS2 t-061 • p 2 1 227 
ECI It 80412 ,-",9 • 227 
~CI H I 12-1/8 221 

EOI H A~5Bl 1-01 • P 1 1 HI 
EOI H A~4Bt 1-02 • , 2 1-4/8 228 
ED' H A~~81 1-03 • P 2 a-l/8 228 
EDI H A..,6U2 1-04 • P 2 2-&/8 4141& 
EDa H A09M2 1-05 • 221 
EDI H I 7-4/i1 Ul! 

EIGHty L I)flJ4CI 1-"1 • P :2 2:29 
EIGHTY L 1)000C 1 1-02 • 221' 
liGHT! L 1 a-.,/H 229 

TNIU.I W~APD .V35(1'2)-1 03-.1UN.n 31.Au,.18 12.5i1 PAGE 19 
RUN NAMI lIP PIN OROIR BAY • Q DRAW PV flG Y X I REMARK. NC LI~GTH EX(EPTIOHS AU'" 

NAMI: PIN OPDIR OPT fLAG NUM8E~ 

END H Anla I-e. • 4-U8 :Uti 
EMD .. it" 1 E2 '-"2 • n0 
INU H 1 "-l/ll 210 

ENABLE 'YNC(1) , ce4El ,-el • 1 3-,)/tI :Ul 
ENA8LI ,YNC(I) i De)C. 1-02 • p 2 I 2ll 
ENAILI 'lMCll) I 0.,2(1 '-"'J • I I 211 
,NA8", 'rNC (1) I "'''ICl '-04 • HI 
ENAILE IrNC ( 1) [ 1 '-3/9 231 

EMIL IHDN CNTIt J D01M2 1-"1 • P I I-./Ij 232 
EMIL IHDN CHTM D051112 '-"2 • I 4-l/8 212 
ENIL .HDM CNT. I Ee4Vt 1-") • a l-l/B 232 
INI" IHON CHII' ''''tal 1-"' •• H2 
'"I~ IHDM CNT. ) I 9-218 232 

END PT II, A~3M2 1-"1 • , 
~-1/8 2U EID ., ~I .,,'" , I-"a • :2 "-5/8 233 

END PI )I, C0", ,-.,) . 2U 
EIO PI )I I 'ho(,/8 2U 

EN' t( 1) H D"11(2 '-01 • 41-118 234 
EI' I (I) H 0., .. 12 1-"2 • 234 
'IV 1(1) H I i-liS 2H 

IIV au) H C161H2 t-el • l-b/S 2)5 
ENV 2U) H Cllt4Hl I-"a • 2)"> 
,NV 2~lJ H , l-b/S H5 

IJIV1U) H rulJ2 1-" I • '-./11 Htl 
IlfV l( 1) H h, .. ". '-"2 • HI> 
IIV )0 J H , '-./S 2n 

'NV "(lJ H l)162K2 ,-~, . P l-J/" 'Ul 
ENV 4(1 J H D.-4EI I-~a • 4&)1 
IIV tUJ H 1 1-1/8 H'J 

'NV S(I J H , .. aH2 ,-" .. P t·t/~ ;U8 
Elf V IUJ H C ... H2 1-64l • 2J11 
En SUJ M t 1-./1' ill 

EIV teU H 'lI'a"a '-\11 • P '-4/" U9 
ElY tell H ..... .12 t· ... 2 • H9 
En .(tll H I '-./8 H9 

INV 1(U It Il.,lU 1-"1 • It ~.tl 
IIV 1(U H D .. 4H2 ,--a • H~ 

'"' ·I(U " 
I 1-",,, ~4t1 

'IV un H '~J·'2 ,·t11 • P ~-~/If HI 
IIV UU H C~4J, ,-.'2 • HI 
.IV UU H t kJ-S/M HI 

.1' '(U H ""'3J2 ,·{li • P ~·l/ti H~ .1' ,(11 If • ~41<' I·~l * 1t2 
I" '~Il " , "-1/1f 1.~ 



IM'hA ~~Apn .V]5(1~l).1 ~j-Jl1l"'7' 4/1I_AUQ-18 121!)1:I PAGI:: 4l~ 
RUN NAME AlP PlN OIWlR PAY· GI DR"· ... Ry RG Y )( l RfM~ .. ICS ~C L~~GTh tXClPTJ"NS PUN 

NA"~ PI~ OROE~ orT HAl, I~UMBt; ... 

lOR .l" (;1" HI 1-~'1 * p 1-4/B l4J 
EOI' L C(19~ 1 J ·~~2 • "-7111 24J 
EOR ... U\'5T2 l-Vl.) • 24J 
lOR '" 1 7-J/U :l43 

IRASE L [lulUI I-fill • P l-5/H 244 
IRlaE I.. DI19El 1-02 • 244 
E'-Ui .Lt I 2-5/t1 244 

EROie!!) H C"l5H2 l-P!tj ~I./'" 24!) 

EIIDSC 1) H 005"'1 l-Pli~ RlIN 24b 

ERROR ~EIET L [041.2 l-'l1 • P 1 241 
ERROR flEIU L t.oJ5L2 1-((12 * ~ 2 1-4/H 247 
IRROR REin L fill 'JL2 l-"'l .• 241 
ERROR REin L t ;,J-4/H 147 

IIIIL TMRf( I.. C~4D2 l-I'! 1 • P 248 
'S/11. TMIO( L C\15C2 1-~'2 • H'-718 248 
ISIIL rM~JC: L flll9M1 1-~J * 241j 
!I/lL TMRIl L 1 11-7/1! 248 

I:Vt~ PU " 1'11'901 ,-~, . 2 l-lIH H9 
EVEN PAR H (1'l8{.2 1-"'2 * 1 0-311:1 249 
IV£'~ PAR t4 fUbB2 1-~J * l49 
EVEN PAR H 1 12-2/R 249 

EXC BY CONT(t) L C119()1 I-PlN liUN 25~ 

!XC RtC if (h'l!lLl l-~t * 2-~/1:i 451 
!XC R'-C tt b((l9J(2 1-~2 * 2~1 
IEXC REC H 1 2-5/8 2~1 

EXC TM L ....... 5P2 1-~1 * p 2-4/H 252 
EXC T104 L i',19p2 1-"2 • 4152 
EXC tM L I :'-41& 252 

f1 H 1i:t'6'" 2 1-~1 • 2 ;t5 J 
F1 H E,,9M2 1-02 * 25l 
" H 1 2-0/t1 25] 

F2 Ii E06N2 1-"" • p 2 254 
F2H ttl9N2 1-tt2 • 254 
UI1 I ;,-,,/8 254 

FlH F,0&tP2 t·I' 1 • p 2 255 
Fltl E09P2 1-1"2 • 255 
FlH 1 2-rU8 255 

,. .. CtltlI2 1-" I • 1-1/8 256 
F4 H t;.,9S2 1-02 • 25ll '4 H t 1-1/8 2~b 

TM01,l ~RAPO ,VJSCI"2)-' 'J-~UN·n 2l1-AUq-78 lal58 PAGt: 21 
RUN HAME AlP pI'" ORDEM 8AY - Q DUW IIIV leG I X a RIMAIUt. NC LENGTH ExC!PTIONs f(U~1 

NA"''' PIN OI'OIP O'T FLAG r.UMl:I~P 

" H 
C(l6T2 1-"1 • 7-1/1:1 251 

FS It ':tl9T2 l-"a • 257 
FSH 1 7-1/1i 257 

rCCLI( H ""'''2 '·"1 • p "'-lIt! 2511 
'CCLI( H Ael9" ,-ea. 258 
rCCLK H I l-I-l/B 2~i! 

rCOf( l) " CfI'7H2 ,-el • p I·!>/B 259 
rCor'l) L Ce,E2 '-'2 • 259 rcore lJ L t 1-5/8 259 

,MK 'AIT"CN H ,." •• 2 I·PIN RUh "6" 
,MT ttl) H ... ,IM2 ,-". . '-1/8 211t 
,MT 1(1) H 0"'" '-"2 • 20t 
,MT '(1) H I "-l/H 2bt 

,MT l( I) H 8elM2 '·'1 • '-l/8 2lt2 
,Mt 1(1) H D."Ua t-.,a • 2U 
,MT 1(t) H 1 7-J/8 262 

'MT 2(1) H U.tV2 ,-" . P 1-2/R 2b3 
,MI 2( l) H Ofl," ,-.a • 26J 
,MT 2(1) H • '-218 20l 

,MT I(t) H a0.t2 I-P.I • .II1-,ue 2b4 ,M' let) H • '.,tlI1 1-1112 • 264 
'MT J(t) H • 10-1/H 204 

,0Rn H U.,402 '.8' • 2 2to~ 
'ORTY H Ih}102 t·,a • 2b~ 
'OR1'Y h I a-.'. 2U 

'WO CMC'U) H C8S8a a-PI'" RUff 2()b 

,WD It A"'UI '-~l • " I ~-1/8 'lbl 
'Wl) H Aflall 1-~:2 • P a ~-l/~ 2U 
'WD " AlnC, .-.,J • P :2 a-lie 2b1 
'WD " AA2Ua 1-.'4 • • It-llH ;ttl 1 
'WI.) It Ce9Ra ,-.. 5 • P a 1 2bl 
'WO .. C"IR2 t· .... p , 

l 261 
'VI.) " CuSIII:a ,-., . 201 ,wo .. i U·./8 lb7 

'''0 L [MSHI '-PI~ ttu ... 2blf 

'WO " .. caCI) H c"sua 1-Pl" RIJN lb\l 



fMln,A wRAPn .V]~(1~3)-1 ~J-JUN.77 lS-I\Uq-78 12151f l-'AGt 22 
aUN NAME AlP pIN ORDJ!;~ flAY - Q liRAW RV RG Y X Z ~~MAJoIKS ~c Lt~~[~ ~XC~PTIU~5 RUfI< 

PUMl PI,.. ()I<{'E~ OPT f'I"AG IHlMBt:R 

GNO 81 A~tC2 1 .~, 1 * P 2-1/~ 2'H' 
GND fJ. A01Tl I -~~ 2 * P I. 1-5/H 2'''' 
GilD .1 h\, Ie 2 1 -~,) • P t 2-1I1;l 27~ 

GND tl s.U T J 1-~'4 * P 2 l-JlH 27ft) 
GND 91 cnc2 t -~)5 * P 1 ;.t-l/l1 'H~ 

GilD "'1 C,.,tTl t-~b * P 2 l-!)/il 27\11 
GNU 6\ LhHC2 1·~)7 * P I ;.!-l/k 2711' 
GNO "1 ()~H T 1 l-k.HI • P 2 1-)/0 17\11 
GND fill t.\HC2 1-~9 * P 1 2-lIR '171c) 
GND "'1 £',11Tl I·l~ * P 2 1-5/11 27'1 
GND 81 hllC2 '-11 • P 1 i-Uti 21.., 
GNO III ,~; 1 r 1 '-12 • nVl 
GND ~1 J 2l? .. j/ij 27!/l 

GND 8a A132C2 I-'H * P 1 2-lIIJ 211 
GNn 82 A,'2Tl 1-""2 * p 2 i-5/H 2/1 
GNO 112 BVl2C2 1-'~) * P 1 4l-lIU 211 
GND 0a B,,'lTt 1-"4 • P 2 l-J/U 2" t 
GilD 02 Cv'2C2 1-~5 * P 1 2-lIS 211 
GilD '2 C02Tl 1-'1" * P 2 l-S/fJ 2H 
GilD .a D~2C2 t-A7 • p 1 2-1/K 271 
GNO In 00211 1-"8 * P 2 1-3/Q ~'1I 
GNO In E~'2C2 t-~9 • P 1 2-1/11 211 
QNO .u E~'211 I-I" * P 2 1-5/R HI 
GNO ea f~2C2 1-11 • P 1 2-1/8 l71 
GNO ea ''''Ht 1-12 • 211 
GND 0jJ 1 216-J/8 211 

GNO eJ A"'3C2 .-" t * p 1 a-l/Y 272 
GND In A"'3TI 1-"'2 * p 2 1-5/6 272 
GilD .3 8alca I-~l .. P 1 2-1/0 'l72 
GilD 'll BfI)T 1 1-w4 * P 3 1-1/8 272 
GND '3 C03ca 1-"5 • P 1 2-1/11 2n 
GilD iU C"'3T, 1-1"6 • P 2 1-5/8 27~ 
GNO eJ V'UC2 1-0' .. F' 1 a-1/8 27:Z 
GNO Ii) IJulTJ .-." .. P 2 1-j/ll 272 
GNO Ii) ~~JC2 1-~9 • r 1 a-vii 4172 
GND as E",lT. '-10 .. P 2 1-5/9 272 
GNO 83 h3ca I-U • P 1 l-1/8 272 
GND It) r"'3ft 1-12 * 2 U-!t/8 272 
GNO 0) A"U2 t-l) • 272 
GNO U t 14-"8 212 

lM8",A WRAPD ,VJ5(,la)-1 0J-JUN-n a'·'UQ-18 12,5' PAGE aj 
RUN NAMI AlP PIN ORDI" IAlI • Q DItAW Fly IIG Y X I REMAIUC. NC LENGtH 'XC~PTI0h5 RUN 

HAM! PIN DROll' OPT 'LAG NUM8E~ 

GND 04 Al'IfCa 1-el * p 1 a-1I8 HJ 
GND •• At'tTl '-"2 * p 2 1-5/~ 21J 
GND •• 8efC2 i-el • p 1 1-l/8 273 
GND 8. B"41tl t-.,. * P a I-lIlt 213 
GND •• 8"UI .-"" . P 1 1-1/8 Hl 
GND •• C~.C2 ,-,,6 • P a ~I-VH 'l11 
GNO •• CeUI 1-.,7 • P , ¥-5/H all 
GND I. 0".C2 1-'" • P a "-1 /11 211 
GNO 8. O~UI l-w9 • P , '-lilt 21i 
GNO If £e4C2 tel' • p a .r-1/8 27J 
GNO tJ. E0Ul 1-tl • P t 1-5/11 2H 
GNO •• r"fea lela • p 2 2-1/8 lH 
GND lif t'"n I I-I] • 2U 
GID •• t "k -Wilt "l1J 

GNO II A05Ca 1-"1 * P 1 11-1/9 214 
GliO .i Ae5TI ,-ea • P a .-5/Y 274 
aiD .5 'esc 2 .-,,) . p I 1-5/11 274 
aiD ., 8e5NI ,-" .. P 2 I 274 
GIO .S B05f. 1-.' • P I l-l/Y 274 
aND .1 C01Ca 1-'" * P 2 2-1/8 274 
GND ., Cd" I-tt' • p I .-"11 ~14 
GND .S De5C2 I-fl' • P a l-a/~ 274 
GilD ., 0"511 1-'" • P I a-l/8 271 
aND .S ,e5C2 1-18 * P 2 ~-118 274 
GID .1 ':"511 1-'1 .. P t '-5/8 ~,. 

GID ,S 'eSC2 1-12 • P ~ a-I/H l74 
GilD •• r"5" l-U • 274 
GID ., 1 ~W-"/B 274 

GilD ,. A~6C2 1-'" , , J-a/i ;n~ 

GilD '6 ,,,,,TI ,-1t2 , a 1-5/i 27., 
GID et 8~.ca ,-., .. p I I-liB H!! 
GID •• ."', ... I-V. P a I :z7!t 
GND .6 8.,6f, '-I" P t .-l/B l75 
GilD 86 C"6ca ,-". p 1 ~-./~ 21.., 
GilD .6 CA." ,-.. , P , ,-!j/. 2U 
OliO tt' 0,,6C2 a-'" p 1 ~-,/8 llS 
aND ,. U""" I·'" P I 1-)/11 H~ 
GNO ,,. t;~'C7 a-16 p a l-1/1f 17 !I 
aiD tt6 E~6fl , -II P , 

1-~18 17-., 
GNO 8' f",C2 .-,:1 P a 1-,/" 21!1 
GND •• r,,6f, I-I) 11~ 
'ND .. , 2..,-."" l1~ 



'MeJIA wRAP~ .Y15(t~2)-1 " 3-JIHI-11 lH-AUq-18 12r~tj "'AGE H 
IlUN NAM! Air PHI Ok!)!!:'" ~.y • (~ DRA~ PV "'C; Y ) 1. IoIE"'Il\PIC S Nt:' H,I~GHI t:;XCl':1oI1.10NS RiP' 

'IA~[ PIN OkDfo.I~ OPl nAG l'<lUMl'lt:1< 

GND 87 lH,7'2 I .'~ 1 It P t .l-lItJ 27b 
GND e7 A't7Tt 1-"'2 It p 2 t-5/H 21" 
GND 87 Ijp7C2 1-03 • p I :iI-I/H 27" 
GND 07 81-111"1 l-f i 4 • P 2 1-]/H 27b 
GND 117 C~'7C2 I-'.!> It p 1 ~·1/11 27b 
OND 87 c~nTl I-~)b * P ~ 1-5/1:1 276 
GND 8" 0"'7C2 l-~" It P t 2-1/H 276 
GND tn 1)l-l7T 1 1-",8 • p 2 1-)/8 276 
GND 117 l!;~1C2 1-(1-1 • p 1 J-l/H 21tJ 
GND • ., E~t7Tl t-,9' • P ~ t"5/A 17b 
GND • ., ~ u7C2 1-U • 

p 1 ~"l/H 271} 
GNO 0., t'~ 1'J' 1 J-12 • 27b 
GND e7 1 :l~,ul/E§ 216 

GND 8' .l"aC2 '-~'t * P 1 2"1/8 217 
GND ill .leUt .-'"':l * P 2 l"S/I:/ 277 
GND 9a 1:I~8C2 l-~l • P 1 2"11'" 27'1 
GNP 08 Ih'8Tt l-k!4 * P 2 I"J/8 277 
GMD 0a C~8C2 1-~5 * P 1 2-1/8 '/.11 
GND 0a C081l l-1IJ6 • P 2 1"5/H 277 
GND n D~)8C2 1-":17 • p 1 2"1/8 271 
GND 80 Olln1 l-~B • P 2 l-,UI!I 271 
GND '8 E.Pl8C2 1-",9 .. P 1 2-1/1:1 277 

GNO ". ivJIT 1 1-t0 .. P 2 1-5/8 217 
GNO 8. F08C2 I-II .. p 1 :Z-1/8 277 
GND 88 r"UI 1-12 • 271 
GNO "8 1 21O .. Jltf 217 

GND 19 A"'9C2 I-PI • P 1 2-1/8 278 
GND .9 A~9Tl 1-"'2 • P 2 1-5/9 278 
GND '" ih:J9C2 i-01 .. p 1 2-1/ti 218 
GND ." 8@9Tl 1-"" .. P a 1-1/8 278 
GND 09 C.,9C2 1-.,5 .. P 1 2-1/1:1 211:1 
GND 119 C09Tl 1-"6 • P a 1-5/8 278 
GilD 89 0""C2 1-",7 • P • 2-118 2H1 
GND 1t9 009Tl ,-e8 • P a 1-)/11 278 
GND .9 t""C2 ,-." . P , 2-1/8 278 
GNO 89 E",'TI 1-.8 • P 2 1-S/Y 278 
GND 8' '0'C2 '-II • • , a-1/8 218 
GNO "9 '0,Tl 1-12 • 278 
GND 8' 1 21-1/8 278 

GO Bur H C061(2 1-'" • • , 1 279 
GO 8Ur H C"7ka t-8a • • I 1-"/a 279 
GO Bur H Ce9l(2 t-I •• J '-Ill! :n9 
GO Bur H 1~'Da I-e' • • a-S/8 219 
GO eur H Eflfllt2 ,-" .. 279 
GO Bur H i 111-"8 279 

GO L '''711 ,-., . • 1-'" 280 
GO L ,''''I, t-"a • 218 
GO L t 1-01/8 28i' 

TM8J.A WRAPD .VJ5(1.1)-1 .1-.JUN.n II.lI.,-1I un. PlGL 25 
RUN NAME AlP PIN OIlDER IAt • Q DI'A" R. RG , I • I'EMlR" NC LI8GTH EXC~PTIONS RUN 

NAME .IN OIiDIR 0." 'LAG NUMBER 

108(1) H D94U2 ,-e, • • :I 281 
lOBO) H 007U2 l·ea • 1~-5/1f 281 
IOlt 1) H tt0,Cl 1-el • 211 
ID8~U H 1 U-S/8 281 

II CC L '''IMI ,-81 • • a n2 
II CC " r.'MI ,-.,a • 282 
11 CC " a ,'-0/6 2U 

INC CONP H DelE I , .. el • "-1/8 au 
,.C CO NO H E ... .J2 , .. , . 2U 
INC COND H "-1/8 lU 

INC DAtA M DIUDI , .. el • I 7-7/8 284 
IlfC DATA H 'tI.V, a ... .,a • a84 
INC DATA H I 7-7/8 214 

INC E""OIi L r"!J2 1-P,,. ~U .. an 
INC 'M~ L ~·"J2 ,.e. • lJ-1/8 2it1 
,NC 'Mit L FIot.LI 1·.2 .. ah 
INC rMl L I 1.1-1/11 286 

,IC PRIAMILI: L A87AI .-e •• 14-5/11 al7 
INC 'RIAM8L~ L ht." '·-2 • an 
IIIC 'RIAMILt: L 1 14-5/8 2n 

IIIC"" I- r"u I , .. ." . • , 1 288 
UC/V" L • III" '·~2 • P 2 a-l/ll 28B 
,IC'''' L ,,,,", 1-"1 • 2&11 
lIIe"'1 L I )-)/11 2111" 

INIT H BBIRI ''tIte. • • I 
, 

"-fa/ll an 
lIlT " _11'1'2 '--a • 2ev 
,.n H 1 :.-.,/tI 289 

I"IT .L.CS) H AP1U2 ,-e. • , 
1)-)/11 H .. 

INl!' 'L'O) H rl4DI l-"a • p l 1 at II 
INIT .LIe I) H rYIDI t-tli • • I a-." 29\4 
Jlln 'L'e U H .... '01 ,-" .. 29111 
UIT .LIt I) .. 1 1'-'1" :l9t1 

INn 'L'") 1 ''''el I-ttl • a-I'" HI 
,In '1.1'(1) L t ilSDJ '-"3 • 291 
,NIT ''''U) .. I l-l/i a9t 

lilt PAl' '_I'h. I-PI" All" jl9;l 

!I'D H -"'.Iua 1.1'1 • 1 '-II" ~9J 

IIlD " e:.,u, '-"2 • 2 .-7/. HJ 
IIlD H r..,.,na ,-.... U) 
lito H I '4-,,, H HI 

LCtOD(U H ,.-tnl 1-~1 • 7-11., 19. 
&.CloOea) H F!.~6U2 )·"41 • 2". LCfOOeJ) H t 7-7/11 194 



tNn A ""HAP!) .Vl5(1~;n.' ~',l·JUN.77 .tij."Uq-7i:i 12t:,~ PAGt: 20 
RUN JAME A If.! PIN OfjPF.:~ tlAY - Q ()PAW RV jo(G Y X Z RF.:M,o,f(I(S Nt LE~GIh !XClPTrONS Pljt~ 

~fAME Pt~ ORDI!:R OPT fLAG 1\Il)r~S~R 

LRC .TRB (SI%) L A", 1C2 1-~11 .. 1 j-4/B 29~ 
LFtC ITRB (SS) 11 A~'7K2 1-~2 * J. l\'l-3/ 1i 295 
LAC STAB (58) L lil'l5S1 1-01 * 79~ 

LRC STRB (88) 1, 1 lJ-1liJ 29~ 

MUHT 8(1) H lhllU2 1-01 * tJ"l/H 19b 
MUNT W( 1) H ~'("6P2 1-"'2 • 29 ... 
MAINt B( 1) Ii 1 ll-llfi 19b 

MIINT RDa L CI1512 t -01 * b-J/H 297 
MAINI RDS L ""'6V2 1"02 • 197 
MAINT RDI L , a-3/H 291 

MAl CLA L O~6S2 1 -kll .. P 1 1 29M 
MAl CLR L D,,'1S2 1-1'12 * P 'J I 298 
MAl CLR L IJIr'!i52 1-")) .. P 2 J 298 
MAl CL" L L)",9S2 1-" ... 1 t 2-1/1' 291:1 
MAS CLR L A~lVl l-(cI~ .. 198 
MAS CLR L 1 lS-lIlj Htl 

MAl rAlL H "'~6T2 1-*,1 * 2-J/8 299 
MAS FAlL H t\09E2 l-"'l • 299 
MAS rAIL H ; 2-J/tl 299 

MA.5 BU. ENBL H ""'4Jl 1-~1 .. P 1 1 34-t~ 
MAsa IUS [NBL H 1t15Jl 1-"2 • p 2 1 JkI'" 
MASS 8U, ENAL Ii "I-'6Jl 1-0) • 1 1-2/8 lk10 
MA" IU' I~"L Ii A06Rl 1-"'4 • l :l-l/A JItJIO 
MASI 8US IHBL tI 1!\~6Hl 1-.,5 * p ~ 1-4/11 ]4<\'" 
MAil aUI ENiH, Ii tH"4H 1 1-"0 • P ~ 1 l..,,,, 
MASI au. tHBL H B~5Hl 1-07 • P 2 1tJ-4/it J01'l 
MASI BUI EHBL H I:l~Sl(l 1-08 • P 3 ..,-5/& J~0 
MAS. IU. !HBL H !:I04Hl 1-tt9 • f' l "-4/tt l~~ 
MA'I aUI !:HBL H 804R2 1-18 • P 2 "'-l/R llllt'l 
MA'. BU. EN!L H ~05S1 leU • p 41 "'-5/H 10.., 
MAIS BU' I.H8L H tH"'2 1-'2 • P 2 ~-1/8 hw 
MAIS 81:S IN8L Ii 8~Ul 1-11 • P 41 0-5/8 l"" 
MAla BUI EN8" H ~06A2 l-t4 • t l-jl/H lftll'! 
MA.S AUS EN8L h enel l-t5 • lit''' 
MAla BU. ENBL H 1 11-4/ 11 1~~ 

MID POITl4BL£(0) i Ctl4Bt 1-01 .. P 1-4/Et 101 
"10 PO.T'48LI:(i1) 1 ''''IIBI 1-"2 • l~1 
MIl) POITHBLE(0) t I 1-4/8 JIU 

MM 10f( CIJA L '''''r2 1-111 • 4-118 Jftj2 
MM lOA CIJR L .... 6Hl 1-8a • 102 
MM lOR CJ,Jt L I 4-"11 lIn 

MMC"'(( 1) H D"oCI 1-'" • 1 4-J/li JBJ 
MMC"Ktl) H 1\-t1IC2 1-lIa • lU 
M"CLIC(l) H I 4-1/1) llt)J 

tMel.A WMA'D .V35l18al-1 IJ.-JUN.n ~'-AUV·'· 12'" PAGt 21 
.-UN NAMI AlP PIN ORDIR lA' • Q O"A" MY MG I I I RIM.,.", MC LINGTH EKCEPTIONI RUN H''', ,J" oaOI" O'T 'LAG NUMB!tI 

MOL H 80lU 1-4191 • a-1111 )84 
MOl" H ."""'1 1-4192 • )tri4 
MOL it I a-1I8 ,.,4 
MO&, L D"'AI 1-8' • P 1-4/11 1"~ 
MOL L DII'AI .-82 • 3"~ 
MOL L I 1-4/8 J"~ 

MULT DO ~r"k L E"4Hl I-Plio AIJ~ Jllfb 

10 CHAR I-D L (hflR2 I-PI ... RUh J147 

MORltAL "~)Pt: C.'Cl 1-PIN RUN .J~" 

1"1 rMI( I:HAIl L r.,IN2 1-"'" RU" 111" 

"'G(I J L t .,It.l t-el • p I I-Jilt JI., 
• ,CH lJ L r"'LI t·"2 • ue 
IIGt 1) I" I J-l/ .. Jill 

OCC T"'(I) H '.,4NI '-til • , I HI 
OCC tM(11 H •• INI '-82 • , 

~ "-518 Jal 
DeC tll(U H •• 1 .. 1 1-••• , J "-S/8 III 
ICC tN(U H •• ,Nl 1-.4 • • .-1'" JlI 
ICC '''CU H Dt'tel ••••• HI 
GeC 'M(O H 

, 
"-)/1t HI 

OC:C 'M(U L .""2 '-PI • it 1 a-./tt JU 
DeC tM't:I L ."'1" I-.,a • III 
OC:C tf" t:I I" I .. .-'/8 JU 

OCCU,1t:g PIC H • ",L, 1-.1 • '-1/1t JlJ 
OCCU.IID l'i:r " 0.,1. a-ea • JU 
OCCU.1t:D RIC H 

, .,-1/8 UJ 

ODD rAM 14 It"lfa I-PI" IWh J14 

Oll~ DI! .t L (,ur' 1-.. ' • l-l/tl H~ 
ONE DI! .. L r..,UI I-I" • lU 
ONI OIT If L 1 "-l/tI Il~ 

ONE DE! L C"JrJ • - .. I • .-)1. Jib 
0111 DI! L '''.''2 ,·"a • Hb 
0" DIT L I .-'l/lt t, G 

ONI Olt it L II"UJ 1-"1 • ~-~/" III 
0'" Olt it L t • .,,,, I .-"a • ., , 
01' Olt ~I L I 1";Z/!t Jal 

01' DI! JI L ,,,412 1-'" • 
"-.' rt 11" 

01' 01' 31 I" '0111 1-"2 • Jilt 
Oil Dlt 31 L I .'-"It .... 
Oil' DIT 41 I" t: .. 4MI I·.', • '-lit! '1 ~ 
Oil Olt ~I L ,.,0 I' I '.I·~ • Ja" 
OIl OIT 41 L I '-l''4 Jl4jI 



fMtn,l ~RAPD .V)5(1~2)-1 01-JUtJ-77 2S- AUQ-71:1 t41~i:I PA(;t; ~!J 

RUN NAMi: AlP 1'1'1 ORDl;1< 8~Y - Q [)RAiN I. V ~G Y )( 1. REMA~I(S Ne L~~Gf~ t;xcrPTIONs ~UN 

~A'4t PIN O"'IE~ 0(.' r fLAC; " 1I'~Jlt:J( 

ONE on 5 L Cil2r, ,-\Ill .. 1-1/d H'" 
ONE DET 5 11 Ekt4N1 '-02 .. J211' 
ONI!: on 5 L I "-11 tI IN 

ONE on 6 L t:.,4J<2 '-01 • I-lib l~l 
ONE Dn I> L flll'!:1 l-~~ 2 .. ~21 
ONE "ET 6 L 1 j-7/11 3l! 

liNE oU 7 L lH~lV2 l-~l .. ;'-'1111 322 
ONE OU '7 L r',4R2 l-Vl2 .. :322 
QNi. on 7 L I 1-1/H In 

ONE ott P L ()~2V2 I-PiN RUN 3;./3 

ONI!: READ H L)(H'1 I-PIli. !lUll! 324 

ONi. t. CIIJ4L2 '-'11 • p 2 n~ 
ONtl L ((17L2 l-1!12 • J2!l 
ONE8 to i 2-''''8 325 

OPU 1) H 0,''782 1-~11 .. P 1-4/8 12b 
orIt 1) H 0..,982 1-e2 .. Jlb 
OPJ( 1) H I 1-4/8 J2b 

OVE~rLOW llB,C, L DA4V1 l-tJl • I 1-2/1:1 127 
OVE~rLOw A,B,C, L F.I'lJAl ''''''a * p 2 1 J27 
OVERrLOw A,8,e, L Elr!J2Al 1-"') .. , 1 H7 
OV~RrLOw A,B,C, L E~lAl 1-144 .. J27 
OVERFLOW A,s,e, ~ I j-2/11 HI 

PE wRT CLK ENRL ~ 00411 1-", .. P ;l J2M 
PE ~RT CLK E~ftL L D~711 1-02 .. .128 
Pt ~~T CLK E~BL L I ;i-,U8 ]28 

PEF/LRC L IHlJ4Y2 I-~ I • P t J29 
PEr/LRt L DIlI5V2 1·~2 • 5-7/8 12~ 
PEf/LAC L f'09'. t-") • 329 
PIF/LRC L I b-718 )29 

PERR AND ONt ou IRK H lJ"lM2 1-81 • 1 1 .uP.! 
PERA AND ~NE DO TR~ H 002"2 1-"2 • P 2 1 ))/01 

PERR AID ONE 00 TR~ H 00JM2 I-fill • P 1 ~-4/8 Hk! 
'ERR AND ONE DO T~K H D04Kl l-tl4 • U0 
PERR AND ON~ 00 TRK H 1 a-4/8 H0 

PIRM (, 004"1 , .. PIN RIJ~ HI 

PES,'B) L AUDI t·Al • S-~/8 JJ2 
PEICIS) L 801"1 l-tl2 • 112 
PII( IB) " 1 ~-518 332 

TM/U,A WRAPD .YJlelea)-l .'--JUN-n al-U9-1I UUI PAGIL 29 
MUN·NAME AlP PIN OROIR BAt • Q DRAW I~V ,Ui r x I RIMARK. NC LINGTH ~XC~PTI0NS IolUN 

NAMP: PIN Ol'OIR OPT '''AG .NUHiU:R 

PEI8 H lOJ81 t-ftl • 1 '-118 JlJ 
PES8 H &.10481 .-"2 • p 2 '-4/h lJ:J 
PEse H U0681 ,-'" . p 2 1 III 
PIS& H 00181 '-"4 • 1 4-J/~ Ul 
PES8 H t;01Ll t-'" • p 2 j .. lIS JU 
PEI8 H torUIt I-A" • P 2 1 J,U 
PEls H 1"3111 ,-(41 • I UJ 
PE,8 H E~lIl '-"1 • nl 
PE.8 H 1 al-S/II . Ul 

'E'8 " ABICt 1-01 • 1 oj-l/ll .Jl4 
,EIB t. 0".01 1-82 • P 2 1 lH 
PESB t. OeSOI l-"l • p I ,-418 JJ4 
PE,. L 0",01 ,-" .. P 41 .-./t! ))4 
.118 L OttDI 1-'" • 1 "'-4/lt JJ4 
PI.. L 1I01D2 ,-" .. JJ4 
PI" L I U-S/II JJ4 

PIP H CltV2 I-,n • "-2/" .Jl!il 
• IP H D01H2 '-"2 • n~ 
PIP H 1 l·""~ H!I 

PO' Bca) H C".,a J -til • P l Uti 
'01 B(V) H CII"2 1-"a • Bet 
'0' 1(8) H I a·w/t! }.Jb 

'0. IC 1) H Ct14M4I '-loll • P 1 lJ1 
'06 .( 1) H C~1"'2 '-k'a • U7 
'0' flC l) H I ~·.'H JJ7 

'OST DI1ECT A,lhC tt C"1I2 ,-., .. I I JJtI 
POaT DETECT A,B,C H C"'2'2 1-~1 • P a I Btl 
POIT PiTICT A,ti,C H c..,).~ ,-'" . P I "-./8 lj .. 
PO,T DIYleT .,B,e H C1641' , ..... ill! 
POST DETECT A,8,C H I a-418 J,HI 

POIT OR PRE H C04NI ,.p,/Io fHl" U" 

PO,T O~ REC " .CT L AMU, 1.81 • 1,-.,8 14" 
'O,T O~ R~C ~ ACT L liwt.'ra •• .. a • )4. 
PO,T O~ Rte N ACT L 1 U-1/1i Uti 

'0.TA".LEU9' H D .... U ,-el • ~ Hl 
PO'TAMILE(8) H &>~112 .-.a . HI 
PO.TANlIL' hH H I l-..,/tt HI 

PItIE .. ,,) L D".L2 .-el • p ~ 14" 
'RE ,,(1) L P,,'Ll '-"2 • tU 
PRE .~') L 1 2-"/JI JoU 

PR,.MBLE(") t; ,,:.,.UI I-PI:, M",. HJ 

PULIIO) H AIA 9L 1 I-PI'" til'" "4 



'1Me.,A 
"UN·.aM! 

'VNtI) H 
'VN(J) H 
'VN (t) H 
'VNtI) H 
• V~ ~ 1) " 

Itefill L "I., I" 

It'''' " 

It., 1 t. 
It'l L 

"fIJ 1 " 

M"'3 " Ite) L 
lI'el 10 

MH4 L 

It." L 
1t86 " ,IUI', L 
"en L 
""7 L 
.un L 

Itht L 
IHt L 
Itu L 

1111 L 
lUlL 

"it " I'll L 

ltD • H 
IIID 0 H 
ItO '" 11 

AD Hill) L 
ItO U88) L 
I'D UI') 10 

"0 2(18) 10 
Itn a(ll) L 
ItO U18) 10 

I'D J H 
AD 1 H 
ItO J H 

"D • H 
ItO 4 H 
ItO • H 

TM8J.A 
~UH NAME 

ltD I H 
I'D 5 M 
I'D , H 

AD 6(1') L 
AD 6(11) L 
I'D 6'1.) L 

ItO 7(1') L 
I'D 7"1) L 
AD 7(1') L 

RD ACTV L 

I'D ADDI' 1t lJ H 
AD ADD" l( l) tt 
RD lDDI' t( 1) H 
ltD ADDIt t( tJ H 
itO lDDR t( 1) tf 

"0 lDt'1t 2 (J) H 
ItO lDOR IU J H 
ao AODIt 2U J H 
ItO lDDR 2( 1) H 
aD ADDII 2(1 J " 

RD ADDR It 11 H 
RD ADDR J C IJ H 
RO AODR • (1) H 
1110 lDoll let J H 
RD AODII J( t) Ii 

liD • H 
ltD • H 
ItO • H 

IIIDA I .. 
ltD' • H 
RnA • II 
ItDA • H 

RDA H 
IIDl H 
IIDA H 
ltD' H 

RDA a H 
ROA a " 
ItDA a H 
ItDA 2 " 

RDA • H 
RDA • H 
RDA 1 II 
RDA J H 

I'Ii<APfJ .V15(t~~).1 
AlP PIN n~D~p 

PI A'ifo; F t I~ 

f~5A\ 

~~6Al 
~~7Al 
U~ijNl 

A(~9L2 

LllllbV t 

A~I#Al 

\".-I7H1 

F"ti6H2 
F1J9~2 

A09Mt 

l~91:t1 
'.,,7Jl 

Af'9D\ 
F06M2 

.,,,9El 
"ii7Ml 

l09fl 
.'"n 1 
P-,iKI 

BnV2 
807V2 

8~:2U2 
th,.,U2 

80212 
10712 

8.,a"2 
le"l'l 

Sea'2 
b"'''IPa 

.R,PO .VI5(1Ia)-1 
AI' PIN ORDER 

tU~E .IN 

Ae2H2 
A,7H2 

Aeara 
,e."a 

A"'aE2 
Ae7la 

Da5L2 

Delt2 
&;-.1212 
Dena 
'''.'f2 
C'.12 
DIIVI 
Dllau, 
De,U, 

C'.lt2 
D"IU2 
0.2ua 
D"U2 

A.aDa 

'''''' 
'"N2 
E.I.2 

"'''2 
1.IM2 
f"'2 
F,,"2 

£", .. , 
,,,1M2 
I!:p"lMa 

1;".112 
F.IH2 
F,,'H2 

rU-JUN-77 
RAY - Q nNA~ HV ~G Y 
ONN;P OPT 

t-~l· p 
t-~2" p 

l·~l * 
1-04 .. , 
I-Ill .. 
1-1'!2 .. 
J 

1-~ 1 .. 
1-~12 It 

I 

1-111.. p 
1 .. ~l2 It 

I 

I-et .. 
l-.,a • 
I 

'-!,it .. 
1-~2 .. 
1 

1-" I .. 
1-"2 .. 
1 

l-~' .. 
1-02.. p 
I-ft) • 
1 

1-fJl" P 
'-"2 .. 
1 

t-81 * P 
1-82 * 
t 

1-e, • 
t-e2 * 
1 

1-fll • ,-.,a • 
1 

t-81 * 
,-e2 * 
1 

II--JUN-n 
BAY - Q D~AW RV AG • 
ORDEIt opr 

'-fll· P ,-ea • 
1 

1-8,. P 
1-8a * 
j 

le411 • 
i-.a • 
.l 

1 .. 1 • 
l .. a· p 
I-el • 1-.. . 
t 

1-8, • 
1-8a. p 
I-el • 
1-••• 
1 

1-.1 • ,-.a. p 1-.' • j-e •• 
I 

I-e, • ,-"a • , 
,-el • 
I-Ita· 
,-el • 
1 

• 'eel • '-.2. • .-"1 • 
• 
I-f •• 
I-"a. p ....... 
I 

,-." . ,-.a· p 

.-" .. * 
I 

)( 

x 

l. 

t 
I 
I 

1 
2 

I 

, 
2 
I 

, 
2 

• 
I 
2 
1 

I 
:2 

, 
2 

I 
2 

I 
2 

2H-~UQ"1~ 
RP\A~l<S 

21-AU,-18 
REMARK' 

t21~~ P~G~ '0 
fojC 1.,1:. lCilii UICF;P1IOt.S 
tl.d,C. 

4-11H 

13-718 

11-1/11 

11-1/~ 

l!!I-318 

l~·J/B 

~ 

."'16/11 

lJ-7/11 

13-7/8 

15-118 

U"1I8 

15-)/8 

15-3/., 

15-116 
1 

16-118 

3 

3-0/8 

) 

J'~0/8 

.J 

,J·0/8 

2-5/8 

a-51" 
l 

J-818 

l-Plr-. jo<UN 

tal~W PAGE 31 
He LE~GIH EXCEPTIONS 
fLAG 

) 

1-'''8 
J 

J-t)/Q 

J 

3-,,/8 

I 
1 
b-I/A 

8-1/8 

5-;1/11 
I 
I 

7-,1/'1 

.-5/1l 
1 
I 

c.-5/1t 

l-1I1t 

7-1/8 

)-1/11 
1-4/M 

.-S/6 

4-118 
1-./8 

!J-f»/Y 

2-5/8 
1-4/1f 

.-./11 

4-)/1i 
t-4/d 

~-lIij 

l-PII~ RUt. 

I(UIII 

r-.(!I'IBI:.H 

J4~ 
H!) 
J4~ 

H~ 
H!) 

J4f1 
Hb 
H~ 

347 
H7 
347 

348 
Hij 

14'" 

349 

35" 
35~ 
]!Hl 

.151 
351 
J!)l 

J5l 
152 
352 

35] 
J5l 
353 
153 

154 
354 
354 

355 
]55 
355 

l51) 
:156 
356 

357 
]57 
357 

l5tJ 
358 
J~8 

RUN 
",U"'8ER 

359 
159 
159 

l6~ 

360 
360 

lett 
hi 
.hI 

162 

J63 
36J 
)6) 

JEIJ 
lbl 

164 
Jb4 
)&4 
JOt 
)64 

Jet5 
Jb5 
,In 
365 
3U 

36ft 
366 
lU 

Jill 
3b7 
Jb7 
tb1 

Jbll 
J61t 
lb8 
Jf)8 

Jb'JI 
Ibll 
Jot 
3b9 

31'" 
J1t.1 
)1101 
p", 



!M'le A 
fIIUN NAME 

I'DA • H 
flDA • 11 
ADA • Ii 
ItDA 4 H 

RDA 5 H 
"0" 5 H 
RDA 5 to! 
ftDA 5 H 

RDA 6 Ii 
RDA 6 H 
RDA • H 
"DA 6 H 

RDA ., It 
RDA ., H 
RDA ., .. 
RDA 7 Ii 

RDA P Ii 
RDA P H 
RDA P H 
RDA P H 

ROB • L 
ROB " L 
RDa " L 
ROB " L 

RDIt 1 L 
ftDB 1 L 
ROB 1 L 
RDB 1 L 

RDa 2 L 
RDI a L 
RDI a L 
ROB 2 L 

ROB I " 
ROB ) L 
ROB ) L 
RDI J L 

ROB • L 
ROB • L 
ROB 4 " 
RDS 4 L 

ItDI 5 " 
I'D' 5 L 
RD8 5 " 
ROB 5 L 

IM,,,A 
RuN 'NAME 

1'08 6 L 
ROB 6 L 
RDa 6 L 
ROB 6 L 

RD8 '7 L 
ROB 1 L 
1'01 ., L 
RDI '7 L 

"DB P " 
ItDJ , " 
"01 P L 
ROB P " 

ROC , H 
ftDC • H 
ROC , H 

ROC 1 H 
ROC 1 H 
ROC I It 

flOC 2 H 
I'DC 2 H 
ROC 2 it 

ROC l H 
flOC ) H 
ftDC ) 11 

ROC 4 H 
ftDC 4 Ii 
ROC • H 

ROC 5 H 
flOC 5 H 
fIIDC , H 

ROC , If 
RDC • H 
ROC • H 

ROC 1 .. 
ItDC ., H 
ROC ., H 

flOC P 14 
'DC P H 
ROC P h 

1101 H 

"D' H 
~D6 " 
ItDI tt 

AD' " 

WHAPn .VJ5(102)wl 
AlP Pl~ OROEW 

N~'1E PIN 

l!.i'U2 
f;,,'5R2 
~:~'1R2 

1'.,'2H2 
t.."'I2 
•. .:1112 

.. :\12[2 
r,II5ll l 
~,,, '7\J:2 

~.\' IN' 
.. \11E:l 
""'U2 

En2Nl 
Jo..~'5S2 
["'752 

UHM2 
1::"52:1 
t;~6E:2 

J::"'1~2 
1!;05Pl 
£"'P2 

(;01"1 
r.~IDl 
L0602 

E0)J1 
t"n 1 
&'06Vl 

EelJ1 
11:"5'" 
E,,6'2 

[02M2 
[<fl"'l 
'''6J2 

WRAPD ,Vl5(le2)-1 
AlP pIN ORDER 

NAME PIN 

I:02Jl 
£051tl 
E061(2 

E0)Hl 
I!:IISLt 
E,,'L2 

[921ft 
EII'Hl 
'''6H2 

8"1M2 
006Rl 

S01Hl 
u"6Pl 

aBUl 
De6Hl 

801J2 
"~.fI41 

00'1.01 
D"ILI 

0.'1(1 
D01K1 

D •• ". 
O"IJI 

0"'''' D~IHI 

C"'12 
C"""2 

D04U! 
De8Ut 
Li.,6UI 
b""Vl 

1tl3-Jur~-'71 

8A~ - y n~~w p~ ~G Y 
O""f:R OP'~ 

1 -~Il • 

1-~2 • 
1-~1 * 
I 

t-~1 • 
1-~2' p 

1-~J • 
I 

1-\11 • 
'-02· P 
1-\4.) • 

1 

, -~, t • 
t-~12 * p 
J -~] • 
1 

1-"1' P 
t-~2· p 
1-\1] • 
1 

1-01 • 
i-"2 * p 
l-~l * 
1 

t-"I. p 
1.02 * p 
1-"3 • 
1 

1-"1 • 
1-02· P 
1-03 • 
1 

'-"t· p 
1-"2' P 
'-01 • 
1 

1-'" • 
i-02' P 
i-"," • 
t 

1-01 •. P 

'-"2' P 
1-0.) • 
I 

0l-.JUN-17 
8AY - Q DRAM ~V RG I 
ORDEI' OPT .-"1. p 
1-12' P 
I-e) • 
I 

'-01' P 
i-e2 • .-") . 
I 

I-I,. P 
'-'12 • 
.-el • 
1 

.-" .. 
1-"2 • 
I 

1-01 • 
1-02 • , 
'-81 • 
1-~2 • 
1 

1-'" • 
1-"2 • 
I 

'-II. • 
.-82 • 
1 

,-'" . 
.-82 • 

• ,-e,. p 
1-~2 • 
I 

,-.." . 
'-8a • , 
1-." • 
1-"2 * 
1 

,-I/JI' P 
l-~a • 
t -0) • 
1-~14 • 
1 

x 

x 

, 

z 

t 
'2 

, 
2 

1 
'I, 

, 
2 

, 
2 

1 
2 

1 
2 

1 
2 

2 
2 

1 
2 

1 
2 

I 

1 
2 

• 2 

, 
a 

, 
2 

~Il-AIJ'J- 79 
~~:~A~I(S 

n-AU;-.,S 
REMA"I(I 

1~1~~ VAG~ J~ 

NC L~'~lH tXC~PTIU~5 
~ p, r. 

j-!)/~ 

1 ~"v tj 

')-l/H 

2-b/H 
1-4/14 

4-JI!l 

2-5/1:1 
'-4/1:1 

4-1/8 

,j-3/1:1 
t-4/ij 

4-'1/ij 

2-3/8 
1-4/& 

3-7/8 

,-Uti 
1-2/8 

4-119 

1-j/8 
1-2/8 

2-S/ij 

~-718 

'-2/8 

4-1/8 

,-118 
1 

J-lI8 

2-5/8 
1-2/8 

)-1/8 

2-1/8 
I-liB 

)-3/8 

12158 PAGi )1 
He LENGTH ExCtPTIONS 
fLAG 

1-111:1 
1-2/8 

J-altl 

1-718 
1-218 

j-1/8 

,~ 

t-lili 

1-2/8 

7-5/11 

7-5/8 

7-J/fJ 

"-j/ .. 

l-1/1i 

1-., .. 
";-l/lt 

7-1/~ 

l-./b 

1-./8 

1-4/8 

a-v8 

'-./S 
a-t/8 

a-4/" 

1-.'" 
I-11M 

1-118 

~·4I8 
1-4/d 
1-!)/1I 

ll-!)/" 

FlUN 
;'1L1\~HI,o,;~ 

111 
HI 
J71 
HI 

J1'l 
172 
172 
n2 

11) 

313 
313 
3"13 

114 
J74 
374 
J74 

H!'> 
375 
175 
f7!'> 

370 
376 
37b 
176 

)17 
171 
377 
371 

318 
378 
J7t1 
378 

319 
179 
J19 
179 

388 
180 
l8(/J 
181'/1 

381 
1Bl 
J8\ 
181 

RUN 
NUMBER 

382 
J82 
]83 
382 

J83 
11U 
38) 
]8) 

384 
)84 
lit 
184 

3111 
lUI 
185 

J8. 
38t1 
38ft 

)87 
J87 
1U 

,)88 

n. 
J&I 

JU 
In 
Jl9 

391& 
J9., 
jh 

nl 
'91 
191 

na 
ttl 
192 

391 
HJ 
UJ 

194 
Ht 
t94 
HI. .". 



""'1,1 W~~PO .V]5(10~).1 ~l·,.i~'N."" 28-AUQ-78 1215ij PAGe; 34 
au. tlA.1 AlP PIN OHDt::~ BAY - Q O~A\roj JolV fiG Y X ~ Rf.MAHKS ~c LE~GTH ~XCEPT10hS RUN 

NAMl PIN OIcDEH OPT fLAG N!JM8e;~ 

ltD. L S"'t N\ l·~l • 2 U-5/S J9!1 
ltD. L i::"'.V2 L.~2 It p 1 1 195 
aD' .. ~kl5V2 i-03 * p 395 
RD. L 1 11·~/~ J9!1 

REIDING I~ LlIli J2 '-VJl It t 1 J9b 
RIIDING Ii lH"2J2 \-02 * p 2 1 396 
RIAO,NG Ii O.,lJ2 l-~H * I 1 39ft 
"IIOI~G lof L)"'4J2 \ .w'4 It P 2 1 396 
"IIDING Ii Ih'5J2 '-05 * 1 7-5/ij 196 
RIIOING H bf'tlC'jJ 1·~tI • 2 Q·5/~ )96 
ll'Au X 1ft; 11 1I~'7J2 1-~7 * 196 
IREIVING 11 I .r1ll-2/d 19ft 

READING IL D~51(2 1-~1 It P 2 1-418 J97 
IlIAglNG It. 00'71(2 1-02 * p ~ 1 ]91 
RIIDING ,t" 11011(2 1-"'] It 397 
AtlOING :t" i 2-4/tj 397 

RIC ,I.) L b"'lR2 l-~l • J-7I8 19. 
IlIC CaB) L S071(2 1-02 • 391 
REC (I.) L 1 J·7I8 39. 

IRECORD AICTlVt; H C"l~l 1-01 • 2 1 ]99 
ItICOlto Alell VE H CI.12Nl 1-02 * p 1 1 399 
RICOI'D IICTlVI. H C03N1 1-0] It p 2 1 )99 
ItICORD AICTlVE: H C"'4L1 1-04 * 1 4-5/8 39' 
RECORD AleT I Vi. H 001 Kl 1-"5 • 2 1 n, 
ItICOItD IlenVIE H 1)021lt l-V6 * 1 1 39' 
"'CORD AIC:T lYE H V1631Q 1-"''' * U, 
I'ECOItD AleTl VI: H 1 9-5/8 )9; 
RICORO lICUV' L c: UP 1 1-"1 * I 3-]/8 .. ,. 
RICORD ACT IVE L 003P2 1·~2 * p 2 1 ue 
RECOAD ACTIVIE L 01r'l2P2 l-~U * I 1 4a. 
IlECORO AICTlVI " 0"1'2 1-0" It ... 
I'ICOItO A,cnVE L t 5-l/8 ." 
R!:COItO H EelVl 1-"1 * p 1-4/8 481 
RECORD " E09Vl 1-"2 • •• 1 
RECORD " 1 1-./8 4'~ 
IlEG WRT L C0'"2 1-91 • 9-)/8 ..a 
.,,' WR! L rl6J2 i-"2 * 4.a "to M.-' L i '-JII •• 2 

ItIV CRC'(1) H CIIV2 ,-PlH RUN ... 1 

REV .. Aen2 1-"1 • , '-I" • •• ItEV H .1911 t-'" • a '-III ••• ItIV .. E"SD2 i-"l * t.t 
IlEV .. j 11-4/' • •• 

!MIl,A WRAPO ,VJ5(I.a).1 eJ-JUN • ." a'.AY, • ." Uln 'AGI J5 
RUN'IAMI: AlP PIN ORDER aAY- Q DRAW RV RG Y X I RIM ARK' He 'ENGt" EXCEPtIOH. RUN 

NAMI PIN OROIR OPT .- r"AG .. - NUMBIR 

REV L '''lr2 '-81 • a t .81 
RIY L Elar2 1-"2 * P I 1 .. , 
ItEY 1. e:IJra f-e) • P a ,-.11 4.' ItIV L Ellr2 1-.,4 • • a-.II 4.' REV II Ee9ra '-11ft • .1' illY L I '-"II 4e' 
RIY LRCI! H 01112 a-PIN RUN .... 
REY LACll L 01.r2 .-PIN RU~ .. , 
IRG 8S81 089'2 '-Itl • 1 a-7IB ~\ .. 
RG 1'18 'IIHI 1-", • ••• RG eSfiJl , 2-718 .lIt 

ItG ,,5fiJl re9v2 ,·e, • p I 1-./8 •• t 
RG 1511 "ILl I-e, • ..9 RG ISrl1 S 1-,/8 .. ~ 
RG e5.2 f.tn ,-el • P 1-311 4'11 R' .1.2 r""l 1·"2 • "11 RG ,'.2 i '-;tll 4111 
ItG .,rll r.tu, 'eel • P , 411 
It' ••• 1 r., .. 1·12 • 411 
ItG eSll 1 '-ell 411 

Itl I " Altl2 ,·11' * , ,-.t/. 4U 
Itl IJ " 8 •• r, '-1t2 • 412 
RI It H i 5-41. 413 

AI H A.,US l·"~ • 4-518 4U I. M II'U, 1-"2 • 41l 
R' H I 4-5/8 .. U 
RI a H altt2 '-ttl • 1 5-2/8 "U It' a H '.'Y2 .-"2 • 414 a. a H • S-UI 414 

RI J " A.'la .-'" . 4·~/8 411 
It' ) It •• t,. I • ." • 4U a. » H ~ .-5/11 "" It, .. H A.,.2 1-" • 4-,t/& 4U 
N 4 " I.tus I·., • 416 
RI 4 " I 4-ll8 4U 

R, I .. ". eN!1t L ".'2 a-." • P I 1 417 
It' 'Hol c"tR Ii I ••• a 1-12 • p 2 1-4/8 411 
itS IHDI CN!R L I.,., I· ... • 417 
It .... DI CN'R L l a-V8 411 

"'00 M DI •• a ,-'" . '-1/8 UI 
"'DO H "".2 t-ea • 4U 
ltaDO " i 6-7/8 411 



, •• , a w~APD .VlS(I~2)-1 tll-JUN_77 l8 _A 111-11:1 llUII! PAG' Jb 
lUI-lAME AlP PI .. ORDP;FI KAY - IJ DiolA'4 RV RG Y X Z R~MAR!(5 NC L~~Glh ~XC~PTIONS RU" 

NA"'t PIN OP('t;fl 1)J>'f .LAG ~11'If;Ii~ 

IIDOCII) L .02K2 1·" 1 it a-1I8 419 
IIDDell) L Aent 1-02 • 419 
I'DOCII) L 1 2-718 419 

.. VII " SUPI 1-"'1 • '" 
)-1/8 4au 

.. UN H 8~gNl 1"~2 ... 420 
ItUN H 1 J-1/8 4au 

.... "0 tiM) L Ati53P2 1-01 • 4-5/tt 421 
It .. ND ('8) L 80102 1-02 • 4al 
ItWNO "8) L I <t-S/8 421 

IU'ND L E07J2 t -"'I • P 1-4/8 422 
ItWHD L E~9J2 1-02 ... 4341 
RWND L 1 1-4/9 432 

"WI H /:I~JM2 1-"'1 ... p l-1/8 tal 
RWI H f\~7f12 1-k'l2 • 4aJ 
AWl H 1 l-1Iti "H 

• CLI!. " i:l04P2 1-01 * 7-3/~ 434 
, eLI( L 0081,,2 1-02 ... U4 
, CLK L 1 7-l/8 4:14 

'AC L AQllL2 t-I!' 1 ... 1 14-5/8 4~' lAC L FIiI582 1-"2 • 2 8-1/8 ,UI 
lAC II C06H2 l-tr)) • p 2 1-718 UI 
'AC L ClIlIiEt 1-04 • 425 
lAC L i 24-5/8 .. as 
IDWN H A0382 1-" 1 • l-7/8 "2' 
10"N H A",7M2 1-"2 • .. at 
IDWN H 1 2-718 426 

10WN L C.,'RI 1-el ... 7-7/8 U1 
ID",. L P'1If7D2 t-02 • 4a'; 
IDWN L i 7-718 tat 

IILALT I'rATUI L 806ft I t-01 • 1 10-118 UI 
IILALf IfATU, L '06Jl \-02 • UI 
IILAL'1' IfATU. L 1 10-718 ta~ 

lIT I' PAR rlr ~ De9M2 t-Pn. RU~ 431 

lIT CO,," IIC 1 L Ce .. u t-el • a-1/8 U' 
lIt COItIt 'It 1 " Du,a 1-,192 * U, 
Ilf COItIt lit 1 L 1 2-5/1 4)' 

'IT CO .. " lit 2 " :8182 1-81 • l-ua 4U 
lIt CORR SK 2 L Cetu2 1-e2 * UI 
,IT eOItA lit 2 L 1 '-118 411 

lit eOItR II< .J L (,4V2 l-el • a-1I8 4)2 
II! COItIt III I L oe212 {-82 • 412 
lIT COItR lit l L i a-1/8 U2 

TM'"A WRAPD .VJICI8Z)-1 'J-~UN-l1 ,,-AU'-1. tau. 'AGE J7 
ItU'-IAMI ~/P ,IN ORDER lAY - Q DRAW RV ItG t X I ItIIlAItIt. He 'IIGT" E~ClprlONI RUN 

NAM! ,IN OItD I III o.t 'LAG .. , ,.UMIIR 

'If COIIIR 'It .. I" C8a82 1-'1 • P I a-II' 411 
11'1 CO"R lit 4 " Ce41112 i·"2 • Ul 
lIT COItIll .It .. L i a-III t:li 

Ilf COItIll 'Il 15 I" Ce4Jl I-'" • 1 a-ll' U4 
11'1 COItIt .It I " our2 t-.a • U .. 
liT CO".. .K 5 L I a-.l1I 414 

lIT COR" 'It .. " (GII2 1-'1 • P 1 2-)11 4n 
lIT (OIllR lit ~ L (e4Ut ,-ea • 41' 
'11' CORR lit 6 L 1 a-~II 4U 

lIT D P1R( 1) H Ae"1 t-"1 • 14-718 416 
Ilf D Pl"") H r'9'1 i-"a • 43' 
IEf D PAIII( l) H i U-7I8 U, 
II! DTI L oe"l I-el • P 4)1 
lit' DTt L Oe.rl 1-82 • 411 
Ilf 0'1" L i 1-e/8 U, 
IEf Mlr H 1::0JN2 1-81 • )e1l8 4J1 
II! Nlf' H !fot,ua f-"2 • U. 
ItT IIlr H 1 1-7/8 Ui 

.,T OPt L C'1Ft 1-el • 6-5/8 U, 
Itt 0'1 I" E8'D2 .-82 • U. 
.IT 0'1 L t 6 w"8 fl' 
,~fT IC::: ,.. 8.an 1-e, • Je)/. .... on ICC •• •• 1112 t-Ia • ..., 
lit sec H I J-J/8 4411 

Ilf ¥PAR L D.,n 1-'1 • a-J/I 441 
11'1 ,'AR L D.,M2 l-.a • ttl 
.tl "Alt L I a-," 441 

lit' V'I H "2M2 1-"1 * U-1I1 442 
Ilf "I H r.,,,. j-Ia • 441 
II' ¥PI H 1 sa-us 441 
• rc H e,'1I:1 a-'l • 1 '-1/8 441 .rc H '.8.1I '-'2 • 443 
Irc H 1 '-1/8 44i 

,HDN 2(1) H D.4U 1-81 • P 2 "'4 IMON 2(,) :~ D"Jl2 t-8a • 444 
'HO'I aCt) H i a-til 444 

IHON UU H Ci"l 1-01 • P 1-4/8 44S 
IIDN '(1) H Ce1V 1 1-"2 • 445 
MlDN 1(1) H i 1-4/11 445 

IUG"I OD TItJ H D8Ul 1-"1 • '-1/8 .... 
'ING"I DO TII~ II '04U2 t .. 112 • 446 
'1111'''1 OD Tit.. !i i e-7/8 ... 



'"'' A 
~RlPD ,VJ'(10a)-1 ~]_JUN_77 A!~-I\.uct-'tl 121!>d PI\Gr. JK 

"U.. IAtII, AlP PIN ORO&fI RAY • Q DWAW ~~ ~G Y X 'I. \-IE~'ArcI(5 ~C ~lNG1H ~XC~Pl10~S ~tlN 

NAM! PIt; N:OER OPl "LAG NII~HH;FI 

'UG"I 011 TR" 1. 'tJ4M t l-~lN I-< II i. 447 

'LA H "OJU 1-~1 * P 2-!>/H 44t1 
'LA Ii bA7 F'2 '-02 .. 448 
'LA H 1 2-~1I~ Hit 

'LAYI It'll' PL5 H ~iO LS2 1-"1 * J-:.t/~ 44q 
.LAn 'ET PLS h AnSI \-~2 * 449 
,LAVI lET PL5 H 1 J-Uli 44'i 

.LCT-A (,'8PI I-PIN RIJII! 450 

'LCT-' Cl'JiRl I-P IN tiUll 451 

'N8('B) 1:- A~7Dl 1-"'1 * &-7/8 452 
'N.t'B) ll, 8~3Vl 1-~2 * 452 
'N,tIB) l~ I b-1I8 45l 

... " (I.) L A07U2 1-01 • 4 45J 
I.'UII) L Bt'll82 t-0a .. 453 
,.81 (IB) L 1 4-"'/1t 4!U 

'N"jU'.) L S0JU2 l·~l .. p 2-2/11 4r>4 
'.'U.I) L 8~7Ul 1-°2 • 454 
''''2(18) L 1 2-2/8 454 

IN'HI8) L At'U2 1-01 * 2-S/6 45~ 
INeUa.) L le7L2 i-02 • 455 
IN'3ell) 1. t ;l-5/t1 455 

INI"(&8) L A0U2 1-01 • P .-211j Ub 
• NtHII) L A\(\'7[1 '-"2 • 45& 
''' •• (18) ... 1 2-2/8 456 

''''SCI8) L A~JE1 1-01 • l-l/8 457 
'N'S(II) L A07Nl i-02 • 457 
IN'I(II) L I J-l/8 457 

18"(18) L 80JUI t-01 • ~-718 458 
'N86(II) L a",,7T2 1-02 • 458 
INe6(~I) L i 2-7/11 4511 

INIHI.) L 1.01'1 1-"1 • 1-218 459 
,N,' (lB) L le7Yt i-"'a • 459 
'N.,(18) J., 1 l-;Z/8 459 

1"8'(18) L A,,)fa t-el • ~·2I8 4U 
..... (II) L ~0'7P'1 i-e2 • 460 
IN", •• ) L 1 a-a/8 460 

'N8'ClB) L BfilUt 1-el • 3-6,8 461 
••• t(l') L 8"'Dl i-"2 • 461 
'M'~"I) L 1 l-6/1:1 461 

tNn,A WRAPO ,Vl'(102).1 n."Uft-n 2a.luq.78 12158 PAGE 39 
RUN HAMI: AlP PIN ORDER BU - Q DRAW n RG Y X I. REMARI(8 hC L~NGtH EXC~PTION5 RUN 

HA~! ,IN ORDER OPT "LAG toIUMBER 

'810 H B0)~2 t-el • 2-1/8 40;1 
INlt1 H 80751 1-02 • 462 
'H10 H t 2-1/8 4U 

IN I UlilJ L A01HI 1-"1 • )-4/8 46J 
,NtI (IB)I L 807Cl 1-"2 • 4b] 
.... , (18;1 L t 3-4/b 461 

'Nt a .1 Afl3H2 ,-., I • P a-ue 464 
INta H A",'HI '-"2 • 4b4 
'NI,} H 1 ~·U& 464 

INUt'I:. L A07Ul '-01 • )-7/8 4t)i5 
'NIH81, L IhUPt t-"2 • 4t1~ 
,N Il ( .,.,. L i j-718 465 

'N14 H 80"2 1-81 • 2-1/Y 46ft 
IN14 it 807NI l-"a • 466 
.N14 It , 2-l/ij 46& 

iNI!UIIU L AelKI '-"I • l-b/8 41:»7 
'Nu(al» :, 8tl", i-.,a • 4b1 
'IIIS(IB» L t l-b/8 467 

IPACE H D0JTa 1-rl • 1-4/8 4bit 
"ACI " Ol"T2 1-"a • 4blt 
'PACI it I 1-4/8 46B 

"ACE L cu7T2 ,-" .. I :'-71" 4b~ 
I'ACE " ~"4"2 '-"'2 • 2 4-1/11 469 
,'ICE L ,,)5'1 1-tl • 4b9 
.'ACI: L t hl-.,/If 4bl) 

"R K 8 .. 1)11 1-.1 • a-bIll 47~ 

"R " hlU J-~2 • 4711) .,a H 1 ;'-b/ij 4HI 

N"I) M S01H2 '-01 • 'l·~/8 411 
"'(1) H 1"~"Ca I-_a • 411 
'11itt t) H , 

U-SI II 411 

"1(18) L 8t1. P2 1-,,1 • ~.-l/B n:z 
"1('8) L C~6Y1 I-~a • 41l 
"I('B) L , 

~-118 472 

16Zt'8) 10 ihH"'2 tar'S I "-71tJ 41.1 
,.2"1) L 0"'.'2 ,-.,a • 41J 
"3('B) L 1 1-7/8 41] 

a.c " t ~111 1-~1 • P 1-4/1f 414 ,ac: L "l'911 1-~ •• 414 
.Ie L I 1-4/11 414 

• f CIIIC. OP4J1. 1-"1 • P J 41'.> 
If CLJ ut-'n2 l·~jl • 415 
" Clift l l-i\II, 41, 
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IMIJ A 
I'UN ~lMI: 

ND .ro 7(t) H 
WD Iro 7(1) H 
WO 8ro 7(1) H 
WO Bro 7(1) H 
~D Bro 1(1) ~ 

IIIID 8ro Ptt, h 
_0 Bro P(1) ~ 

WD 8ro P(I) ~ 

WO WiD U(l) b 
~O w80 ~(l) h 
NO WaD ~(l) ~ 
ND wen ~(1) H 

10 WID '\ (l) H 
WO WeD :I( t) .. 
WO w80 'i ( 1) t4 
_0 IlI80 1(1) tl 

WO 11/80 :Ut) h 
WO weo :1( 1) H 

WO ""80 :H t) Ii 
WO w80 :1 ( ') h 

WD WiO I( 1) .. 
lifO wao ,J( 1) H 
WO IIfBO J( J) h 
WO W80 .I( I) f4 

IIIID WID U 1) tl 

lifO wao '. ( I) it 
NO \1180 .• ( t) h 
WD WBO '(1) it 

"0 W80 , L 
"0 wBO !5 L 
lifO weo !5 L 

iIIO weo '5(1) H 
NO W80 ~5( 1) H 
WO w80 S( 1) fi 
WO \lI80 'U l) h 

NO WID U II h 
NO wBO 1ft( II Ii 
wo w80 U I) fI 
WO .... 0 liC t) It 

WD wao 1(1) H 
WO wao 1(1) H 
~O WIO 1(1) fI 
NO WID l(t) it 
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;<4C: 1.e.·~G-rt; E.;XCt:PT101\15 
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l-lIti 

2-1I1:l 

f)-I/il 

12-lIH 
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17-.,/8 

f)-Uti 
16-5/H 
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4-J/Il 
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1-1/8 
1f~-1/8 

17-2/8 

1-\t/8 
16-'718 
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lalli PAGE 43 
Ne LENGTH ilCtPTI0NS 
'LAG 

l-l/ij 
11-3/8 

U-6/8 

2 

~-"/Y 

a 
.·1/1f 

a-l/11 

5-118 
2 
1-4/8 

9-,,1" 
1l-5/11 
1-4/ .. 

U-I/H 

1-4/8 
U-1/1i 
1~-5/" 
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l'Mk)J.A w~APD ,V:Ht(10a).S 03.tJUN.l1 a'.AU".;i i2111 PAGt; ... 
RUN N~~F. AlP PIN ORD'~ BlY • Q DR~W I'V RG ¥ X Z REMARKI ,.C LeNGTH EXCEPTIOhS RUN 

NAME PIN OPD'~ OPT FLAG hUMBt:R 

~RP ) L 80481 1-el • 1 la-5/8 524 
",,,p ) 1,. '06V2 1-02 * P a 1 ~a. 
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OSz, A REC. 1£"T H 082 A BIT STRB H 

083 A TSVDC 
IIVI 

~-----------------------------------------------------4-------------------------------------------------________ ~------~~------------------.. D5~ rp5 +3V ~!» READINGH 
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c.~2. (,1"1 
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,AUTOMATED BY PRTLST 1D(7) 

LINE ITEM DOCUMENT NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

PART NO. 

5010467-00 
9008337-06 
9006732-00 
1000021-00 
1509338-00 
1000024-00 
1000042-00 
1000060-00 
1001610-00 
1005306-00 
1002476-00 
1000016-00 
1100114-00 
1102808-00 
1300229-00 

1300271-00 
1300295-00 
1300309-00 
1300316-00 
1300365-00 
1300426-00 
1302177-00 
1300243-00 
1300432-00 
1300447~OO 
1905547-00 
1905575-00 
1905580-00 
1905585-00 

REVISION HISTORY VARIATIONS FOR THIS ASSY. 

CHK ECO NO REV 
YD 

INIT J 

! 

!--------------------

PAR T S LIS T 

DESCRIPTION 

M8901 C 
HANDLE, FLIP CHIP, MAGENTA 
EYELET, ROLLED FLANGE, .121 OD X .219 LG 

220.0 MMF 100V 5%200PPM DH15S (10-00 
DEC6531B HPH 310HW SI 40 90 P 
470.0 MKF 100V 5X200PPM DM15S (10-00 

1000.0 MMF 100V 5%200PPM DH15S (10-00 
6800.0 HMF 200V 10% 192P MYLR • 
.01 HFD 50V ZSU 309CER/8000PF MIN 

6.8HFD 35V 10% 150D S.TA (10-00 
510.0 MMF 100V 5%200PPM DM15S (10-00 
100.0 MHF 100V 5%200PPH DH15S (10-00 

D 664 QS\75PCB PIV= 25V SP 
1N 752A VZ- 5.6 5% .40W P 
100 1/4W 5% CC (13-00 

220 
330 
390 
470 

1 
2.7 

41 
120 

3 

DEC 

DEC 

1/4W 5% CC (13-00 
i/4W 5% CC (13-00 
1/4W 5% CC (13-00 
1/4W 5% CC (13-00 

K 1/4W 5% CC (13-00 
K 1/4W 5% CC (13-00 
K 1/4W 5% CC (13-00 

1/2W 5% CC (13-00 
K 1/4W 5% CC (13-00 
K 1/~W 5% cr (13-00 

7474 FF-D DUAL,EDGE TRIGGER,15MHZ 
7400 NAND GATE-QUAD 2IN 
7450 A-O-I XPNDSLE GATE-DUAL 2X2 
7476 FF-JK DUAL,MASTER SLAVE,15MHZ 

FIRST USED ON: TM03-CN/FN 

, 

SHEET 

OTY REFERENCE DESIGNATORS 

1 
4 
8 
3 C63,C65,C67 
3 Q4-06 
3 C59,C60,C85 
3 C62,C64,C66 
3 C69,C75,C83 

55 Cl-C51,C73,C82,C87,C96 
8 C88-C95 
3 C52-C54 
3 C72,C76,C81 
3 D1-D3 
3 D4-D6 

1 OF 2 

9 R4,R5,RI3,R15,RI8,R24,R2S,R28, 

CONT 
7 
1 
3 
3 
4 
3 
3 
3 
3 
3 
8 
2 
2 

R34 
R3,R11,R14,R16,R26.R3S.R42 
R12 
Rl,R17.R27 
R32,R39,R45 
R6,R20,R30,R48 
R9,R23,R33 
~~6,R41,R47 

R22,R40,R46 
R7,R21,R31 
R8,R37,R43 
E6,E7.El1,E32.E37,E40,E46.E52 
E25,E48 
E21,E39 

2 E33,E41 

DIGITAL EQUIPMENT CORPORATION 
MAYNARD, MASSACHUSETTS 

HADE BY: P.BOSSMAN DATE: 27-MAR-78 TITLE 

CHECKED: P.RAIKUNEN DATE: 27-MAR-78 

.DSN.ENG.: P.RAIKUNEN DATE: 27-MAR-78 

PROD. : P.RAIKUNEN DATE: 27-MAR-78 

RESP.ENG.: P.RAIKUNEN DATE: 27-HAR-78 

PARTS LIST 

DATA SYNC 

-------------------------------------! SIZE!CODE! DOCUMENT NUMBER ! REV 
! ! 

K I PL ! M8901-YD-IIBP 
I 
IJ 

---_!_-------------------------,-----
ASSY.NO.: D-UA-M8901-YD-O 

IEDITt 
6 

'THIS DRAWING AND SPECIFICATIONS HEREIN, ARE THE PROPERTY OF DIGITAL EQUIPMENT CORPORATION AND SHALL NOT BE REPRODUCED 
OR COPIED OR USED IN WHOLE OR IN PART AS THE BASIS FOR THE MANUFACTURE OR SALE OF ITEMS WITHOUT WRITTEN PERMISSION. 

COPYRIGHT 1978. DIGITAL EQUIPMENT CORPORATION • 

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



AUTOMATED BY PRTLST lD(7) PAR T S LIS T SHEET 2 OF 2 

LINE ITEM DOCUMENT NO. PART NO. DESCRIPTION (lTY REFERENCE DESIGNATORS 

30 30 1905587-00 DEC 7473 FF-JK DUAL,MASTER SLAVE,10MHZ 4 E18,E36,E44,E49 
31 31 1905590-00 DEC 7401 NAND GATE-QUAD 2IN,OPN COLLECT 4 E9,E24,E29,E35 
32 32 1909686-00 7404 INVERTER GATE-HEX lIN 2 E22,E50 
33 33 1909712-:-00 DEC 8242 COHPARATOR-4BIT N,OPN COLL. 1 E30 
34 34 1909928-00 7416 INVERTER GATE-HEX lIN,(7406 FA 2 E5,E15 
35 35 1910436-00 DEC 74123 ONE SHOT-DUAL,RETRIGGERABLE 2 E4,E8 
36 36 1910011-00 DEC 7486 X-OR GATE-QUAD 2INPUT 2 E14,E31 
37 37 1910018-00 DEC 74193 COUNTER,SYNCHR. UP/DOWN 3 E2,E27,E45 
38 38 1910035-00 DEC 74197 COUNTER,ASYNCH UP,Hl SPEED 828 6 El,E3,E12,E34,E42,E47 
39 39 1301890-00 560 1/4W 5% CC (13-00 3 R2,RI9,R29 
40 40 1910651-00 DEC 74175 FF-D QUAD 1 E19 
41 41 1910652-00 74174 FF-D HEX 1 El0 
42 42 1911038-00 4024 OSCILLATOR 2 E16,E38 
43 43 1911039-00 4044 PHASE FREQUENCY DETECTOR 3 E17,E23,E43 
44 44 1911293-00 74172 REGISTER FILE,16BIT MULTIPLE P 3 E20,E26,E29 
45 45 1910155-00 DEC 7408 AND GATE,POS.QUAD 2IN 14 3 EI3,E51,E53 
46 46 9009185-00 JUMPER, WIRE, INSULATED, BLACK SAND 2 &.I5,W6 
47 47 9105740-55 WIRE (WRAP)30AWG UL1423 (91-00 AIR 

~;~;~!!' "'li,.T~ ,_ !etT 'ttY?'rt~",,~, ""r"J,,,r'NT NUM~1II'1t t Itlll'tI , 

! DIGITAL EQUIPMENT CORPORATION ! DATA SYNC ! ! ! ! 
! MAYNARD, MASSACHUSETTS ! ! K ! PL! "8901-YD-DSP !J 

!-------------------------------!-----------------------------------------------------------!----!----!---------------------!-----! 
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AUTON~ttO 8V PRfLIT ZEta) , A It T I L 1 I T ~KtEl 1 or 2 

1.1""; ItEM IJOCUM,III, "0. PART NO, DESCRIPtION QTY RE'ERENCE DESIGNATORS . . 

I 1 O-MU-5112 •• a·e·f 58126'2-•• MI'lS I 
l 2 l.e'''19-,e lS',8 MMr 100V 5'20"'" OMI" Cl'-01 1 C61 
J l ",eltI1-81 ,I' MrD l'IV OR "v I!U Dl'C/I~ep' MIl 65 el-C6 .. ",. • .. leIl5)'6-" 6,INrD IIV 1" 15.0 a.TA Cl'-" 4 C • .,-C70· , !t tt'1114-" D "4 Q8" •• C8 PlY. 21V ., 1 01-03 
c. «» 1111164-•• LED 2MCOtll1MA t. D. 
7 7 1380229-., 10' t/4- s, CC (13-ee 1 Rt 
8 I 13IfJ295-" J)e 1/4W " CC (lJ-." .. R2-JtI 
'I 9 11.8316-1. 4'7' 1/4W ., cc (ll-" a Ri,ill 

1 ,., 1" 1101361-., , K 1/4W S. CC (13·'. t Rli 
11 1 ~ 1).,,9,a-0. 2'70 1/4" ,. CC (IJ-•• 1 R' 
12 12 1302.191-"8 at K 1/4" s, ec (IJ-., t R6 
lJ I) 111166e-"1 OSCILLATOR, CRYITAL, leMHI, 1tPIN DI' I EI6 
14 14 1ge5 •• .,-". DEC '.7. r,-o OUAL,ID~E TMIGGIR,ISMMI 1 14, 
,~ 15 1ge9"'-I' "te. INVE~'IA"GATE-HEX III 1 £41 
It» 1(, 1ge9"I-le 74154 t or ,.,II"ARI 'I~'CT t 1:2.) 
11 17 19.,993'-"8 7405 INVERTER GAtt-HEX 1,1,0'EN COL 1 EI'7 
18 1& 1910124-08 7'11. 'AJllt t~EI,'.lf GII/CHK 1 I.a 
I" 19 191157J-ee '.1~8' PARlft G&N/CH~R,"JT ODO/IVIN • lia,lal,EJ1,E41 
3., 2., 1912"'-'8 LI!'?4 "-0 HIX W/CLEAR t , .. 
21 21 1912'9'-,. L&,,' NANO-GAtl-QUAD 211"OIITIYI 2 I:l~,115 
22 22 191211)-11 Lset INVERTER GATE-MEX lIN 5 li,ll,E~'~.J,E4. 
2J 23 19128"-,,, L,e. AND GAtE-QUAD 211,'0'ITl'l 1 13. 
2. 24 1912It9-'8 L'42 OICODER,ICO-OICIMAL J 129,IIJ,=I!1 
25 25 1912120-ee Lilt A-O-l GATE 2-WIDI 211/11R t !i!:-7 
2C. 2«» 1912129-el 1,,11. X.OJ GAtl-QUlD all a IJI,114 
al 21 1912-34-,," LIl12 'r-~~ DUAL,IDGE !RIGGIR,N&G, 7 Ila,IJ9,1.5,E47,1~I,t'1".1 
28 28 1912137-,. Liial ONE IHOT-DU1L,RETRIGGIRABLE t CJ 
29 ,9 t912.44-•• Llt5t MUX I or I , Oil' IILSCtoa 2 I,I,IJI 
Jt' It' 191I i 47-"" 1,,1157 MUI 1 or 2(QUAD) I II 

I ~I:;V151n.N 111.tOIlY 
I 
I CHK I I:;CO .. 0 i itl~ 

I , I 
t,t' , ee0"2 I e , I , I 

'VARIATIONS fOR TH11"A'lr.I I I 
I . _ .. .J ,rIRST UIED Oil, TMel , DIGItAL IQU:CP .. I.! CO"'0I'AIIO" I 
, - 1:. . .. . ¥ " • MAINARD, MA~"CHU'I'T' I 
, "e, YA & 'I I 
, ,MADI IYI r, MAY IDATE. 'I.AUG-11 • .,It,,, I 
, "i' • , I ,AR'I' LIlT , 
I I ", I I 

I I I ICHECKID' C. IIVE~Llt IDATI' 81-Aug-11 1 U"lVERIAL DlTA rO"MlTTiR I , I , I 
I I , i , I , I 

, I .1 I I , , T,-, (VAR. '1) I 
I ,0IH.ENG.I J, VlGIAI ,DATE. It-AUG-11 , I 
, , ,- I'liliC()Oi'l- DOCUMI.i NUMItIR ," REV"' 
, I' . . - I. I bY", I I 
I ,'ROD,I G. R. DILLARD IDATII .t.AUG-" 'K 'PL I M~'!I-I·D'P Ie' , I , I 

I • 
-lftl' ORAwllG 

Utt ~vj<iL" Wli 

: 1'· ; .4 I. p:,.: ...... l, II". -:Ioli.: 
I IRII',IIG •• ~, VAGlll IDATE. ,t-AUG-l' ,lIIY.NO,. D-UA-M.91S-,,-. I J I 

1,0 .,tClfIClTlO".HIREll,'lRC".,RI-',,,OPIR" c,"Df8iTXt EQUI," •• ., CORPOJTIONAID .i,tL N~T~.i RIPRoouclA t 
U.iw IN .. HOi.i.. 0" ';i~ ;I'Iait. ". 'tllt :11:. r:lt tHE "l?rt:rAe!t:RE Ollt IALE or ITIM. W!!JlOl!'!' 1UUT'tllll '!~"I!SIO". • 

CO.YJIGHt I"l, DIGITA~ EQUt,MIIJ CO~'O~1!10N '" , .. , 



AUtUMAtED BY P~!LI! 11(2J 

Lt-' 'TE~ OUCUMIW! 10, 

I , , 
I 

JI 
Ja 
II 

It 
II 
J6 
17 
)8 
), .0 ., 
ta 
43 

•• . , .. ~ 
• 7 ., 
.9 

'" 51 
la 

• • 

31 
12 
II 

J. 
3S 
36 

J' JI 
!9 
.8 
41 
42 
4J 
•• 41 
46 ., 
41 
.9 ',e, "ARI. 
5' I.DD.MI'tl-'-' 
51 D·UA·M.'t' •••• 
52 DeC'-MI'll-.-UDV 

i $ . 

DIGItAL IQUl,MC.! CORPORATION 
MAftialtD, MAIIICHU'lt!. 

•• . , - 4 (. 

PARI NO, 

1'121.'.,. 
1;12 ...... . 
iti2~."· •• 

"1.4'.· •• 
I"I4D'-" 
23S.IA1-•• 
•••• i3'·.6 
9""12· •• ;""1'." 21212&'-•• 1)".,2-,. .,.,7.,." 
il.,tll-i. 
1.11 ••••• 3 
lita»,,-•• 
'.12.'.· •• 1.1.' ••••• 
1.i ••• ,-•• 

,ti'L!S 4 

1 
I 

.1,0. '-4. Q e • 

PAR t. L 1 • t 

DI.cal'tlON 

SHt;e;T a or 2 

Q'Y RErIREN~E DESIGNATORS 

""1 COVIIIR,IINCHI,."! IIIARY 'I.'. LAtCN,IUAD.,-a L'at. MUX t or 4,2'1 ./ITORAGI 

I 
S 

It 
CONT 2'" ,.&.,CIIVIR,IU"QUAD • 

DS-'I PROM, 1 
lS-" ,ao • ., t 
HA"DLI, rLI. CHI" MAGEN'A • • 
EIILIT, IOLLID 'LAIGI, ,121 OD X ,21' ~G • 
JUMPeR, 1111, 'N'ULAtID, BLACK I'ND - 1 
la-.I,AI.'.,A'." 'lOM, t 

3 K t/.. I' ce (11-81 I 
WJRI(WR1')'laWG UL1421 ('1-e0 AIM 
........ . tKII ItlM II lOT VIED ••••••••• • 
........ fH11 ItlM JI lOT VIIO ••••••••• 
........ !H1' ItlM l' lOT U.ID ........ . 
........ tHI' ItlM II lOt VICD ••••••••• 
........ 'KI' ItlM II MOT UIID ........ . 
........ 'Kil IYIN II NOT UIID ••••••••• 
I,e, "AR'I 
D~AII'G DI_CC!ORt 
Ullt AIII .. ILI . 
CIJCU'T leREMAtIC' 

• 
• 
• 
• -l 

REr 
Rlr 
REr 

III",) 
lal 
12,E9"11,Ell·E15'£19,E20'~24' 
125".,,' 
E.,lll"1.,Ea3,t27~EJJ,t42,E5. 
EI7 
'62 

wa 
la6 
1\11 

4 . 
JARti Ll't- I , . I 

DOCUMENT 
I 

,.,'IICODEI· HUM.1E1 , REY , 
UNl'CRIAL DAtA 'ORMATtER I , I I I 
~~AR. II) , J, I Pit I MI915-e-OBP Ie , 

p I--'~'.· w. I e.I 
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