
(~'"'' 
., 

.. -.... 

(~ 

c 

8Sggg1 
000003 
000004 
OOOOO!> 
000001> 
000007 
0000011 
00000'i 
OOOOlu 
000011 
U0001;: 
00001::1 
000UI4 
000U1~ 
OOOllle 
0l)Oul1 
000U1I1 
OOOU1'i 
000020 
000021 
000u2;: 
000023 
00U024 
00002!> 
00002e 
000027 
00U02ij 

TITLE CPFS4' 'K~V A' 

* 
* * * * * * 

TITtE CPF~4, 'k~V A' 
wRITAB E CONTHOL STORE (WCS) 
PART NO. 

CPFX4 o013~11b-OOl 
CPFS4 o013!>117-001 
CPfL4 0013~118-001 

O~SCRIPTION 

PAGE 

H:.ST 

* -----------* * * * * * 

THIS T&V PROGkAM VERIFIES PROPER OPERATION Of THE LEVEL 6 WRITABLE 
CONTROL STOR~ (wCS). IT PROVIDES A rlRST LEVEL OF DIAbNO~IS WHEN 
fAILURES ARE vETECTED, AND MAKES FACILIIIES ~VAILABLE TU SUPPORT 
EXTENSIVE PROULEM INVESTiGATIONS. 

* R~VISION HISTORY 
* -------- -------* ' A 
* * 

MAR 1978 ORIGINAL RELEASE 

* THIS OOCUMEI.T AND TH~ INFORMATION CUNTAINEO THEREIN IS CUNFIDENTIAL AND * PROPRI~TAkY TO ANO TH~ E~CLUSIVE PROP~kTY Of HONEYWELL INrOkMATION SY~TEMS * INC. IT IS MADE AVAILABLE ONLY TO HUN~YW~LL AUTHORILED KECIPIENTS fOK * THEIR US~ SOLELY IN THt MAINTENANCE AND OP~KATION OF HUNEYWELL PRODUCTS. * THIS OOCUMENT AND INFORMATION MUST t:jE MAiNTAll~ED IN STRiCTEST CONfiDENCE; 
: tlo~~~TT~UlN~EU~~~~O~~~~~ ~~TH~nVL~HgR~h~OkA~~iTTE~NgoA~E~~Ab~ ~8~E~~EEt;-
***************************-************************************************* 



00002':1 
000030 
000031 
00003;; 
000033 
000034 
00003~ 
000036 
000037 
0000311 
000039 
000040 
000041 
00004~ 
00U04j 
000044 
00004~ 
000046 
000047 
000041:\ 
000049 
00005u 
OOOU51 
00005;; 
000053 
000054 
00005~ 

080056 
o ou51 
00005b 
00005'1 
000060 
000061 
00006;: 
00006:; 
000064 
000065 
OuOU6b 
OUU067 
OUOUb(l 
000069 
000U70 
000011 
000U7, 
OOU073 
000074 
000075 
000076 
000077 
00001b 
000079 
000080 
000081 
00008;; 
000083 
000084 
00U085 
00008b 
000081 
00008b 
000089 
000090 

8gg3~~ 
000093 
000094 
000U95 
000096 
000097 
000090 
000099 
000100 
0001 01 
000 0;; 
000103 
000104 
000105 
00010b 
000107 
0001011 
000109 
OOGHO 
OOOlll 
00011t 
000113 
000114 
000115 
00011«> 
000111 
0001111 
000119 
000120 
000121 
000122 
000123 
000124 
000125 
00012b 
000127 
0001211 
000129 
000130 
000131 
000·3' 
ooob~ 
000134 
000135 
000136 
000137 
000131l 
000139 
000140 
000141 

TITLE (PFS4. IREV AI 

/ 
it 
it 
it 
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it 
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it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 

PAGE 

PROGRAM PREPARATION 
--~---- _____ P __ • __ 

THE ROOT SOUR<.E:: OF THIS PRO(JRAM. AFT£K IHE A",DIllON OF IHE:: APPROPRIAI£ 
TITL£ ANo ENO STATEME::NT~! WAS PROCESStO BY THE HOST RESiDENT ASSEMtiLER 
TO (k£ATE £ITH£k ~HORT ~K LONb ADDRES~ fORM (SAF OR LAFI OeJECT TEXT 
AND LISTING. THE OBJE(T TE::XT WAS FURtHER PRUCESSED BY THE HOST 
RESIQ£NT LINKER U51NG TrlE APPROPRIATE CONSOL~ lV$LIB (VERl~ICAliON 
SERVICE LIBRARY) TO (REATE A PUNCH S£GMENT CUNTAINING AN EXECUTABLE 
MODUL£. THE AS~EMBLY LIS11NG WAS AUGMENTED wITH CROSS-HEFERENCE DATA 
(XRH). PLUS THE LOAO MI\P FKOM THE LINKER TO CRt:::ATE A LIST SEGMENT. 

ROul SAF LAF 
---- -~-NAM£ CPFX4 CP~S4 CPFL4 

DOCUMENT b01J~116-001 60135117-001 6U1351!6-UOI 
lJISTRltluTlON --._--------THE ELEMENTARY ITEMS ~UbMITTED TO FED SUFTWARE DISTRIbUTION, bY 

ENGINEERING UESIGN PRO(~SSING. WERE THE EXECuTABLE LINKEO IMAGES, ON 
DISKETTE. Or ~lSSZ AND ~ISL2. ANO MAGNEIIC TAPE IMAGES Of THE 
AUGMENT£O LISTINGS. 
REPRODUCTIONS Of THE EXE<.UTABLE LINKEO IMAGE~ MAY BE AS DUPLICATE CARD 
D£CKS OR A~ A M£MbER OF A MULTIPLE MEMBER FI~E. IN THE. MOST FHEQUENT 
CASE. IT WILL BE fOUND AS MEMBER ·SY" (5AF) uR "Ly. (LA~) WITHiN FILE 
"PROGFILE" OF OISKETTE ~OLUME ENTITLEO "DIAG~". 

~Af~~£~~ht~No~rRE~~rRLIgTtS(J~£ ~~A~~R~~8~LVSbRo~~~lt¢B~~ A~P~~~T~8MPLEX 
COPY. 

ROUTINE DEMON5TKATION -- .. ---- -----.-------A MINIMuM SATISFACTORY TEST FOR NORMAL OPERAII9N MAY BE OBIAINEO bY 
RUNNING TwO PASSES. 

STORAGE 
* --.. --.-
it THIS PRO~RAM kEQUIRES AT LEAST 6K WORUS OF M~IN MEMORY. 
it 
it OPERATlON 
it ________ _ 

it 

* it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 

LOAD AND START (OR RESTART) THE PROGRAM 
IDENTIFI~ATION WILL BE ~ISPLAYED ON THE 
ALSO DISPLAY; 

THE lV)LIB REVISION NJMBE::R 
THE ADUkESS FORM (SAF OR LAF) 
110 £~UIPMENl OETE(TED IN THE:: SYSTEM 
MI:.MORY ~IZE 

AT LvCATION HEX 0IUU. THE PROGRAM 
CONSOLE. THE INITIAL ~TART wiLL 

THE AbOVE DiSPLAY MUST ~E VERifiED BY THE OP~RATOR. IT IS OMllT£D 
ON kESTARTS. 
ALSO DISPLAYEU INITIALLy. AND DURING EA~H R£START AT HEX 0100; 

THE FOLLUWING IS A iYPICAL RESULT Of LOADINb AND RUNNING THE PROGRAM; 
(PFS4 WC~ TEST 
ZViLIB RE::V. b.OO 

-- MAR 1978 

WDT 
CHAN DI:.Vl. 
0400 L>~KI 
U4110 vSKT 
0500 (01'<5 
O~IIO CDR 
2000 ISL 
MEMORY LOW 
MtMORY HIC:iH 

ID 
2010 
ZOlO 
2018 
2006 
Z402 
0000---­
OOOOHFF 32K 

REV A 

!THE CONSOLE wILL NOW PRINT THE MESSAGE: 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 
it 

THt:. 1ST ERROH MESSAGE ~HOULD ALWAYS BE CONS1DtR£D 1ST. 
ERROR MlSSAG£~ CUULD BE CAUSED BY PREV10US ~RROkS. 

IF IN TRANSPAKI:.NT MODE, THE CONSOLE wiLL PRINT; 

TRAN~PAktNT MODE - HEX SWITCH SHOuLO BE "0" 

I~ 1M SE~UENTIAL MODE. THE CONSOLE WILL PRINI; 

StQUI:.NTIAL MUDE - HEX SwITCH SHOULD ~E OF" 

SUBSEQUENT 

THEN.DEPtNDINb ON THE CJNfiGURATION. IHE CON~OLE WILL PKINT; 

RAM MO. PRtSENT 
OR 
RAM NO. Z PRtSlNT 
Ok 

THE ABOVt MESSAGES MUST BE VERIfIED BY THE OPERATOR. 

THt:. PROGRAM NUW IS TESTING THE RAM ARRAY BOAKDS. AFTER THt ARkAY bOAkD 
IS (OMPLETELY TESTED. T~t PROGRAM wiLL ~TART TESTING THE MOTHER BOARD. 
DEPtNDING ON THI:. MODE. A MESSA<i.E WILL BE PRll'lTED AS fOLLOW5; 

: ! 0 .. ····' 

(f'--", 

'~' 

c 



00014~ 
00014:; 
000144 
000145 
000H6 
000147 
00014tl 
000149 
00015u 
00015J. 
00015;: 
000153 
000154 
000155 
000156 
00015-' 
00015b 
000159 
000160 
000161 
00016, 
000163 
000164 
00016, 
00016e 
00016-' 
00016tj 
Ou0169 
000110 
000111 
0001 U. 
000113 
000114 
000115 
000116 
000117 
0001H 
00011'i 
000180 
000181 
00018" 
00018:; 
000184 
00018, 
000186 
000187 
00018tj 
000189 
000190 
000191 
00019.2 
00019:; 
000194 
000195 
000196 
000191 
00019tl 
00019'i 
000,00 
000;:01 
000"0,, 
000,03 
000.204 
000<::05 
000,,06 
000,,0·7 
OOO"Ob 
000,09 
000;:10 
000,11 
000,1, 
000213 
000d4 
000215 
000d6 
000;211 
OOO':lb 
OOOd'! 
OOOUO 
000<:21 
oooa.: 
OQ022.3 
oooa4 
000a5 
000.:26 
000,,27 
oooab 
000Z29 
0002;30 
OOOdl 
000.23;:: 
OOOd3 
000<:34 
000f!35 
000.:36 
000.::31 
000;:3b 
000,39 
000.240 
000.241 
000':4ji 
000.24:; 
000.244 
000,,45 
000.240 
000,41 
000,46 
000,49 
000"0 
000.:51 
000.25.2 
000,53 
000254 

TITLE CP~54. '~EV AI PAGE. 3 

* * * * * * * * * * * * 

TRANSPAR~NT MODE TE~T ~EXT. IF "O.K." NOT ~KINIED IN 5 ~E~. THEN Mb 
FAULT. THIS ME~~AGE WILL NUT BE ~RINTtD IN SUBSEQUENT ~A~~ESI 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

OR 
SEQUENTiAL MUDE TEST NEXT. IF "O.K." NOT PRINTED IN 5 ~C. THEN MB 
FAULl. THI~ ME~~AGE wiLL NOT bE PRINTED IN SUBSEQUENT PA~SE~I 

CONSOLE ~EARCH ~ULE.S ------- ------ -----
THE CUN~OLE StARCH RULES ARE: fiND THE. CO~SOLE WITH IHE LOWEST CHANNEL 
NUMbE~ CONNECTED THRU AN MOC CuNTROLLER. IF THERE IS NO CUNSOLE ON AN 
MDC. THEN SEARCH FOR A TERMINAL wiTH lHE HIGHEST CHANNEL NUMbER A~~IGNED 
TU AN ACLA ADAPTER ON AN MLC CONTROLLER. IF NO ASyNC ADAPTE.R I~ ~UUND. 
THEN GU TU THE ~ULL CJNTROL ~ANE.L. 

THERE ARE THREE CON~OLE CHANNEL OPTIONS DEfERMINED bY THE VALUE OF LO­
CATION "ZVillY". 
If ZVilTY EwUAL~ (OOOU). SEARCH fOR A CONSuLE. 
If ZVilTY EwUALS (f-FFf). ASSUME THEKE IS Nv CONSOLE.-
IF ZVilTY EwUALS NEITrlER (0000). NUK (FFFFll THEN IT IS IHE CONSOLE CHAN­
NEL NUMbER. NUTE: )EFAOLT 15 TO SEARCH ~UR A CONSOLE. 

ALL CONSOLE 1/0 15 EVEN PARITY. IF CONSOL~ 15 ON MLC. IT MUST bE ASYNC 
AND THE bAUD RATE 5~T AT 1200 TO MAICH THE. PROGRAM sU~PL1ED kATE. If IT 
IS NEC~~SARY TO CHANGE THE. PROGRAM bAUD RATE. THEN IHE NEW BAUV RATE 
CUDE SHUULD bE PUT lNl0 LOCATION "z'VibUD" IN HEX. THE TERMINAL bAUD ~ATE 
MUST bE SET TU MATCrl THIS I~EW t:lAUU KATE. THE CORRECT HEX VALUE MAY bE 
ObTAINEu fRuM THE FOLLOWINu fAbLE. 

*------------------------------------------* 
* * * I:MUV RA TE. T AtiLE * 
* * *------------------------------------------* * ACLA I.D. (l118) (dl0) ("108) * bAUD-RATE * 50 * ·'5 * 110 * 134 * 150 * 200 * 300 * 600 * 900 * 1050 * 1200 * 11100 * 2000 * 2400 * 3600 * 4800 * 7200 * 9600 * 19200 
* 

o 
1 
2 
3 
4 
5 
6 
7 

II 
9 

10 (A) 
11 (b) 
12 (C) 

13 W) 

14 (E.) 
15 (f) 

L , 
j 
4 
) 

II , 
II 

9 
10 (A) 

11 (El) 
1" (C) 
1::1 (0) 
14 (E) 
1) (F) 

* TO MAKE ANY OF THE ABJVE CHANGES. LOAD ANu HALT THE ~ROGRAM BEFU~E EX-* E.CUTION. IhSERT CHAN~E. THEN EXECUTE. MEMuRY LOCATIUNS OF "lViTTY· AND * "lVibUO" MAY bE FOUND IN MAP AT END O~ LISIING. * CONSULl LEVEL-6 ToV MANUAL "AW94" FUR DETAILS ON HOW TO LOAD THE IESTS. 
* * END-Of-PASS REPU~T 
* ------------------* EACH TIME ALL WCS-RELATED LUG1C HAS bEEN TESfED. AN END-Or-~ASS * MESSAGE ~tLL bE REPORTE) ON THE CONSOLE (IF ~RE.SENTI. lHE PAS~ 
: THE. PASS OUNT MAY ALSO bE ObSERVE V IN ti4 (II~ DECIMAL). 

* * Ii 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

EVERy 3 MINUTES. THE PRJGRAM wiLL OIS~LAY "3 MIN DONE" 
ON THE. COIiSOLt t THE PRJGRAM WILL NOT HALT. bUT RUN UNTIL MANUALLY 
~TOPPEO .. ·TE~T NG-F-OR-·;'-MIN\HES 5HGIJLD bE-~UI'HUf.'N-h 

THE FOLLOWING I~ AN EXA~PLE Of THE END-OF~PA~S REPORT 

O.K, • 
CPF~4 P~ 

DONE. 3 MIN 
O.K. 
CPFS4 PS 
2p~54 PS 

9 

10 

11 

ANY RESULT OTME.R THAN TrlE AbOVE INDICATES A HARDWARE FAILURE AND THE 
DIAGNOSTIC PRUCEDURE FROM THE "LEVEL b SYSTEM CHECKOUT AND T6V MANUAL". 
ORDER NO. "AW94". SHOULD BE FOLLOWED. 



00025~ 
OOOl5b 
000;t57 
00025& 
000£59 
OOOZbU 
OOOlbl 
000~62 
00026~ 
00026,+ 
0002b5 
OU026t> 
000267 
000,,6t! 
00U':69 
OOO.::7U 
000':71 
ooonl 
000.:13 
000.:74 
ooon!l 
0(l0,,7b 
UOU:t.17 
000.01) 

gS8~~~ 
OOO"SI 
OOO:t.S,;! 
000283 
000<:84 
000,,8~ 
00OZ8t> 
000.:87 
00028t! 
000,89 
00029U 
000.:91 
000,,92 
000293 
00U294 
000,95 
00029b 
000<:97 
000':9& 
000299 
00030U 
000301 
00030.: 
000J03 
000304 

TilLE CPF54. 'REV A' PAG!:. 4 

* : ~~~~~ ~~~~~!!~~. 
* * * * * * * * * * * * * * * * * * \I 

* * * * * * * * * * * * * * * * * * * * * * * * * 

DETECTED LRRO~S ARE REPORTED AS FOLLOWS; 
ERR CODE AT AAAA 

wHEN!:.: 
CODE = ERROR CODE wITH UNIQUE ~IRST rOUR CH~RACTERS 
AAAA = LUCAT lON IN H.Sl IN PROGRAM "UR EXPL~NATORY C.OMMI:.N'I. 

THE ABOVE ERRU~ MESSAGE IS MINIMAL. IT wiLL BE SUPPLEMENTED. 
DEPENDINu ON THE ERROR. wiTH ONE UR MURE 0" lHE FOLLOWiNG: 

- REPLACE MB 
REPLACE DB 1 

- R!:.PLACE DB 2 
- SIATUS 

D TA IS. SHOULD bE 
- LOCATION IN ERROR 

lONE iN ERROR 
ERR Ok TYPE 

- SPECIFIC ENGLISH SENIENCES 

THERE ARE FAULTS wHICH ~ILL CAUSE FIRMWARE FREEZ!:.. THUS. 
PREVENTING THE DISPLAYI~G Or AN ERROR ME:.SSAG~ ANTICIPATING 
TH!:.SE EkRORS. THE PROGRAM ISSUES WARNING MES~lGES AS SHOWN 
BEFORE. 

NO CONSOLr. 
THIS PROukAM CAN B£ OPt~ATEO WITHOUT A CONSO~E. ERRoR GAIA IS LIMITEO 
TO "CODE" IN REGISTERS "Rl" ANU "R2" (I.E. "vi" AND "02"). AND "AAAA" 
IN REulSIER "bZ". COMM~NT AT LOCATION "AAAA" wILL SPECIFY WHICH 
R~~lSTtRS CONTAIN AUDITIONAL IN~OHMAT10N. 
ALL ENTRIES M~ST BE MAD, VIA REGISTER "Rlnc"ul"). THE PROlESS IS 
FURTHER EXPLAINED IN MANUAL "Aw94" tNIIILED "LtVEL 6 SY~lEM CHECKOUT 
ANO T6V MANUAL". 

*--------~----------.---------------------------------------------------* * 

() 



Co", 

.,.,f 

C',-,"'" \ 

TITL~ lPFS4 •• ~£V A' 

OOO~O; 
UOO~06 
000307 
000;'011 
000~09 
000.:11 0 
g88~g 
U00313 
000314 
00031!> 
000,,16 
000.:117 
OOO.HII 
000319 
u00320 
000,,21 
u0032" 
000323 
00032,+ 
000;l2~ 
OU0320 
00u321 
00u3Zb 
000jZ9 
ul)O.Hu 
000331 
OU033" 
000333 

000B4 
00033~ 
000330 
000;13/ 
00033tl 
OuOB9 
OI)034u 
000341 
00034': 

OUO;l4~ 

00u344 
000;145 
000~46 
OuO.:\47 
000~4b 
000349 
OOOj,O 
000351 
00035" 
000353 
000354 
000.15:' 
000350 
00u357 
OUOj!>b 
000j59 

ouO:;6u 

OOO~bJ. 
000~6~ 
000::16:' 
000364 
UOOj6, 
00036b 
000367 
00036tl 
000369 
uuo;no 
0003H 
OOO;;U 
0003H 
000374 
000:;7, 

000310 
000377 
0003711 
000379 
00038u 
000381 

000:-182 
000383 
000j64 
00038, 
000380 
000J67 
00038b 
000389 
000390 
000391 
1)0039" 

000.:\93 
000.:194 
00039, 
00039b 
000397 

U100 
010U 
OJ.O' 
0104 
0100 

010-7 
010b 

010A 
U10l 
0101:. 
OlllF 

OUO 
0112 
01 J.4 
0116 
011., 
01111 
0119 
OUA 
o lltl 

011l 

0111:. 
u120 
0122 
u124 
012:' 
0121 

0000 

OFUO UOOO 
OFOO ouOO 
II 140 138A 
OHl4 

OF1F-
uFUO 0135 

FIKO 0003 
D3tlU 0000 
OF80 
1296 

9B80 14A1 
A810 HF9 
9600 1491 
1006 
86,1 
OOlO 
9AFl 
00(0 
21Fl:. 

lC80 ld6 

9870 FFfF 
9FOO 0000 
9FOO 0000 
10F 
9FOO 0000 
0004 

012tl FllLO 0003 
u12A 03110 0000 
U12l OFllU 
ulZ0 12U8 

ul21:. 
0130 
Oln 
0133 
0134 

u13!:> 
0137 
0139 
013A 

U131. 
0131) 
013F 
0140 
014<: 

0143 
0145 
0146 
01411 
014A 

014tl 
014U 
014F 
0150 
0151 

01!1;2 
01~4 

FBlO 0003 
U3bO (JOOO 
OF80 
12FI:. 
0004 

11070 bOOO 
0000 l4Al 
0703 
1:.:380 114il 

8054 
0000 14A6 
0704 
E380 114b 
OFF3 

<.970 0800 
09bi; 
(FOO 1411D 
89<.0 1346 
09A2 
flKO 0003 
0380 0000 
OFao 
12AC 
OF9b 

(970 0040 
090C 

x 
X 

)\ 

x 

I 

* 

* * It,t<U 

* STAI<T 

* DONE 

* * * 

lT~L 
XLOC 
XLOC 
XLO( 
XL-OC 

XL-OC 
XI.OC 
XI.OC 
XLOC 
XL.UC 
XLOC 

I:.\oIU 
UI<G 

NOP 
NUl' 
<'L 
b 

NuP 
b 

L.INK lVUH 
LVSAt' 
LVSL-~ 
lVU1Y 
LViEI< 

LHI<T<.l 

~~~ltt 
LHTH!I 
lHTHj; 
LHTH17 

:t 
'E~O+X'lOO' 

<lE~O 
<lEl<u 
PA5CN1+iAF-l 
>:;;r AI< I 1 

>:t-l 
<NXTPA!:> 

STA~Tl lALL lVSI<U.M5bl 

* * 

PAGI:. 

(lVUHL'ZViTDI 

MtMOI<Y I.OW 

5 

: 0 I~ NO CON5uL.~ 

RTl INIIIAL VA~UE - LOC HtX 0014 
I<TC CURKENI VA~UE - LOC HtX OU15 
t<TC INTI:.RI<UpT ~EVEL _ LOl HI:.X 0016 
T~Ap HANUl.tl< PulNTtR NO. !I 
TI<AP HANOLt~ PulNTtR NO. 15 
l~AP HANOLER Pu NTtR NO. 17 

!:>AF.L-AF CHl:.lK 

(LEA~ PAS!:> CO\)"T 

j MINUltS DONt 

INITIALIZt 5YSIEM AND p~lNT fJl<OGI<AM 

~AME ANU !:>Y5TI:.M KtSou~CES. 

* ESTAbLISH lHANNtL NUMbE~. fUNlTIUN LODE TAbLt 
* ESTbL LAb 

LOR 
LOt< 
SUL 
L.bC 

ibl.<WlSTbL 
iI<2.:-1 
:IIRl.<lPCHAN 
Skl.b 
=S~l.=l'OOlO' 

I:.STBLI SI<M il<l.+ibl.:Z'oO(O' 

blNl ikZ.>tSTbLl It 
* INITIALllE PASS lOUNT 
* L.Ub :tb4.<NULL 
* * INIllAL-IlE. REAL TIME CLUe.:<. 

iRl.:l'FFFF· 
i~l.<lHI<Tll 
:i>IU.<lHHlll 
)~1o:63 
:tRl.<LHHTCL 

* 

It 

* It 
1t**It* It 

LOk 
STk 
Slk 
LOV 
STI< 
~rCN 

lALL lVSTl.MSG1U 

lALL lVST<..MSblt 

I<T(N 

AO~S OF TABLE. 
1 WOKDS 
** ASSUMI:. 0 FuR NOW ** 
SHifT CfJ CHAN NO fU bITS 
(.UMPLI:.MtNI BIf~ II AND 9 

!:>TORI:. UNDtH MA~K 

1:1 AN!) 9 

** b4 Kt;!:>E~Vl:.v FO~ PASS lOUNT DISPLAY 

MAX. VALUI:; 
RTC lUkKE.NT 
kTC INIIIAL 
LOWt~T PR10RITY. WON'T INlI:.KI<UPT. 
RTC LtVtL' 
TU~N ON CI.O(K 

PHIi'll MI:.SSAC,E: 

It lU~ltS It Hl:.l<t FU~ STA~T OF NtXT PASS 

**ltlt* 
* * It 
It 
* * NXTPAS 

* * * INI Tl 

* * INlTZ 

It 
IN1T3 
INlT4 

10 

blOT 
LNJ 

10 

blOT 
LNJ 
b 

lMI< 
bNE. 
STR 
CMl 
bNt 
CALL 

=l'8000·.<UUTC~N 

>lNIll 
:tU6.<NAKtKI< 

:SR4.<INSTAT 

>INIIZ 
:tB6.<NAKt;~1< 
>NXTt'A!:> 

$1<4.:l'01l00' 
>INII~ 
$R4.<MUDblT 
pASliH+SAF-l 
>Gi:T HI 
LVST<..MSGlfl 

tl >GEnD 
lMI< 
bt 
lALL 

SR4.;z"0040' 
>IN115 
LVSER.INIT4.MS~lA 

INIT lAL1Z,t W(.S 

** I:.K~UH "NAK" ** 
uUTPUT I.ONTI<OL SHOULD NtVI:.H bt NAK'U. 
HE:PL-All:. WlS MUTHt~ BOARD. 

INPUT SIA1US 

*It I:.RkUR "STAIUS" It* 
INPUT SIAfUS SHOULD NEVEk bt NAK·!). 
~EPLACI:. WlS MOrHE~ BOA~O. 

~IT 4 SI:.T FUk ~O~MAL MODI:.? 

YtS - SAVI:; IT 
1ST PAS!:>? 
NO 
PHINT "NOkMAL MODI:." 

BIT 9 StT FO~ IRAN!:>pARENT MO!)I:.? 

It* £R~UR "MOD~" ** 

** 



000398 
000399 
000400 
000401 
00040", 
00040~ 
000,,04 
00U405 
00040b 
U00407 
000408 

00040\1 
00041u 
000411 
00u412 
00041;, 
000414 
000415 
00041b 
·000417 
000'118 
000419 
000,,20 
000421 
000"2;': 

00042~ 
000424 
000425 
000426 

000"27 
000428 

000429 

000430 

000431 

00043~ 
00U43;' 
000434 
000435 
Ou043b 
000437 
000438 
000439 
000440 
00044 1 
00044" 
000443 
0{)G444 
000445 
000,,46 
000447 

00044b 
000449 
000,,5v 
000451 
0004,2 
000453 

00045" 
000",5 
000"5b 
000457 
000"51l 
000459 
0004bO 
000461 
000462 
000463 
OU0464 
U0046!;> 
OU04b6 
000467 
OU0460 

00046':1 
00U410 
ggg~~~ 

TIT~E CPFS4. 'REV A' 

0155 
0151 
U159 
Ol5A 
015b 
015<': 

0150 
015F 

011>0 
01e2 
01b4 

01b5 
016., 
01b9 
Oll>A 
OlbB 

OlbC 
01bO 
016f 
u170 

011<: 
0173 
u175 

u11b 
0178 
017A 
0176 
Ol7C 

0170 
0171' 
OUll 
018" 
0183 

01115 
0181 
0189 
Ol8A 

Olll" 
01b\) 
018F 
0190 

0191 
01':13 
0195 
(119(> 

0191 
(1199 
019b 
019C 
(1190 

0191;, 
u19F 

°t A1 u A3 
01A4 

UIAb 
01A7 
01A9 
ulAA 
01A<; 

OLAv 
vlM 
OHIO 

011:H 

0lb3 
01b4 
\JIBb 
Olbl 

FBCO 0003 
0380 OUOO 
OF80 
0155 
12A9 
0004 

U80 1Z0' 
OFD6 

CFOO 148D 
89CO 132C 
0988 
FtKO 0003 
0380 0000 
OF80 
12C2 
0004 

1:l054 
0000 14.A1 
0104 
E.380 1146 

OFAC 
C910 21>10 
0929 

f-bCO 0003 
ll380 0000 
01'80 
0171> 
1418 

FBCO 0003 
Ll31l0 0000 
OF80 
H!6 1303 

F8CO 
Ll380 
OF80 
1481 
FbCO 
0380 
01'1:l0 
1415 
HKO 
03110 
OF80 
1492 

F6CO 
0380 
OFtiO 
1319 
0004 

0003 
0000 

0003 
UOOO 

0003 
0000 

0003 
0000 

gl~~ 0000 
0000 14A2 
0"103 
E.38U 114b 

8054 
0000 14Ab 
0104 
£380 114b 
OFIl1 

0800 1480 
C955 
0903 

£380 lHl5 

11051 
0000 14A3 
0104 
E360 1146 

x 

x 

x 

x 
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* * * 

RTCN 
ONLY 61T 4(NORMAL MOllE) OR 611 9ITRAN~PAI<ENT MODEl SHOULD bE SET. 
STATUS READ IN R4. 

* INIT5 

* bEl 10 

* * * 
* 

LNJ 
b 

::'TR 
CML 
tiNE 
CALL 

RTCN 

10 
blOT 
~NJ 

$bb.<PRSTS 
>NXTfJA5 

iR4.<MOD61T 
PASCI'lT+SAF-l 
>bETlD 
LViTC.MSGIC 

:SR4,<INIO 

>GETt01 
ib6.<NAKERR 

b >LET 

GETIDl ~~R !t~T:Z'2bl0' 

* GEIID2 tALL LVSER,bETID2.MSG8 

* * * 

* * * 

CA~L LVST.MSb(> 

STR 
<':AL~ 

$R4oTMP1 
LVSIHL.TMPl 

CALL LVST • MSG1 

CALL LVSTHL.I0 

(ALL LVSl.M5b" 

RTCN 

* ********************** 
* * * ~OADINb ERROR T~Sl * 
* * ********************** 
* 

PRINT StATUS 
NO SENSE 11'1 torlT 1 NU I NG 
SAVE. TRANSPARENT BIT 
1ST PAS::'? 
j~O 
PRINT "'IjANSPAKENT MODE" 

INPUT ILl 

** ERRUR "NAK" ** 
INPUT IV 5HOULv NE.VER BE NAK'D. 
REP~A'E wtS MOIHER BOARD. 
bO TO NEXI TI;51 

O.K. - bO TO N~XT TEST. 

** I;RROR "10" ** 

IV SHOULD BE H~X 2610 IV READ IN R4. 
REPLACE 1'11.5 MOIHER BOARD. 

PRINT " IS" 

pRINT lu t<EAO 

PRINT". Sb" 

pRINT ""610" 

pRINl If * REI"LACE 1018 *" 

* (51ATU5 biT 10 - HEX 0020. FOR NATIVE PROM REAv/WRITEI 
* * LlT 

* * * LE.Tl 

* * LETZ 

* 
* * * * LET3 

blOT 
LNJ 

10 

blOT 
LNJ 
b 

LOR 
CMI< 
bE 

LNJ 

10 

=$R1 
=L'OOOO'.<uuTADR 
>LETl 
ibb.<NAKERR 

=SR4.<IN"TAT 

> LET.:: 
SBb!<NAKI;RR 
>LE13 

:.R!:>.<MODIHT 
SR4.=SR5 
>LEH 

Sob6.<STERR 

;:SR.,.<OUTOAT 

610T >LE:.T 4 

AllRS OF NATIVE PROM 

** ERRUR "NAK" ** 
OUTPuT AURS SHvULD NEVE.R bE NAK'D. 
REP~ACE WCS MOTHER BOARD. 
INPUT SIAIUS 

** ERkOR "NAIC." ** 
INPUT SIAfUS SHOULO NEVER bE NAK'O. 
REPLACE WI.S MorHE~ BOARD. 
:'TATUS 5B 

** ~RRUR "STATUS" ** 
ONLY MOLlE BIT ~HOULD BE SET. 
STATUS REAU IN R4. 
REPLACE wcs MOIHE.~ BOARD. 
OUTPUT UAfA TO FORCE STATUS bIT 10 

LNJ S~6.<NAKtRR ** ~~ROR "NAK" ** * SHOU~v NOT ~El NAK ERRO~ IN 1/0 DATA UNLE~S A ~TATUS 8IT (ERROR fLOP) * WAS SET BY A PR~VIOuS 1/0 OATA COMMAND. KEPLA~E WCs MOThER bOARll. 

o 

o 



c 

o 

0004H 
000474 
000475 
000410 

000411 
OU()41ij 
000,.79 
0()048() 
000 .. 1:11 
00048l 
UU0483 
00048 .. 
00041:15 
000 .. 81> 
000487 
000 .. 8b 
OOU489 
00049U 
000 .. 91 
000 .. 92 

000493 
000494 
000495 
000 .. 96 
000 .. 97 
000 .. 9b 
000491j 
OU0500 
000~01 
00050~ 
000503 
000504 
OUO~05 
000500 

000,07 
OOO,Ou 
000501j 
000~10 
000511 
OOO~ll 
OOO~13 
000514 
00051, 
000516 
000511 
000~1b 
000519 
00052U 
000521 
0005n 
UOO,23 
000524 

000525 
00052t> 
000527 
OU052b 
000529 
00()530 
000531 
00053" 
000533 

00053 .. 
000535 
000536 

000537 
00053b 

{w0-!>39 
000540 
000541 
000540:: 
000543 
000544 
000545 
000540 
000541 
000541l 
000549 
000,5U 
000551 
00055;: 
0005,3 
00055 .. 

000555 
000,50 
000557 
000,51:1 
000559 
000560 
000501 
00056l 
000,63 
000564 
000565 
OOO!:>60 
000567 
00056b 
000569 

TllL~ ePFS4, 'REV A' 

0189 

01bA 
01UU 
Olbu 
01Ut:. 
OleO 

01U 
01e3 
01C5 
Ul(.o 
01U 

01C9 
UICA 
01C(' 
01< .. 0 
OICF 

OlLiO 
01Dl 
0103 
0104 

OWt> 
011)7 
OWe; 
010A 

owe 

010e: 
UIDF 
01£0 
Ollo2 
01E3 

01~5 

OLEo 
UH:7 
Ult9 
Ol£A ou:.e 

01ELi 
Ul£F 

01Fo 
01F2 
OlF .. 
01fS 
01Fo 

01F7 
OlFIj 
01Ft:! 
o 1 Fe. 

01FO 
vlf'~ 
-{)200 
OZ01 
0;':03 

('204 
(;200 
OlOtl 
0209 
U20A 

OlO," 
O~OO 
OlOf 
0..:10 

021l 
OZ13 
00::15 
0210 
0217 

OF90 

bOS4 
0000 14A6 
0704 
t3tlO 114ti 
0F-b9 

01170 0020 
0400 1480 
C955 
090:;1 
Dao 1 Hl5 

6054 
0000 14Ao 
070 .. 
U80 114b 
OF87 

0800 1480 
e955 
0903 
U80 1185 

6054 
0000 l4A5 
070S 
U80 114b 

OF81 003e. 

leF6 
b057 
OOVO 14A3 
076:;1 
OdD 1180 

17FA 

8054 
0000 14A1 
0104 
1::380 1148 
Of91 

(,970 2610 
090E 

HKo 0003 
L>3bO 0000 
OF60 
OIFO 
1 .. 18 

FBeo 0003 
L>380 0000 
OF80 
1319 
11054 
0000 14A6 
(JfG4. 
£380 114E1 
OF89 

0870 0020 
D400 1480 
t955 
0903 
E380 I1B5 

8054 
OOOV 14Ao 
070 .. 
f:.380 114B 

OF87 
0800 1480 
v954 
0903 
f:.3110 I1B5 

x 

-----.-----

iI-

* LET4 

* * LET5 

* * * * * LUo 

* * Lf:.T7 

* * * * LET II 

LvR 
O~ 
e.MR 
bE 
LN,J 

10 

blOT 
LN,J 
b 

LL>N 
CMR 
bt. 
LN,J 

>Lf:.Tb 
;:$~4,<lNSTAT 

>Lf:.l~ 
3oBb.<NAKENN 
>Lt.To 

=$~4,<INSTAT 

>LET"/ 
3oBo,<NAK£kR 
>LETtj 

3oR5.<MODblT 
lIiR4,=$N5 
>Ll:.ld 
Sb6,<SIf:.~k 

10 =$~4,<INOAT 

bLOl >LETe; 
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INPUT SlAluS 

** E~~UR "NAK" ** 
iNPUT ~IAru~ SHOULL> NEVE~ bE:. NAK'D. 
~EPLAe.E WC.S M01H~R BOARD. 

~5;;~TATUS 51:! 

** f:.~kUR ·STAIUS" ** 
SHOULD bE HEX v020, BIT 10 
PROM RtAD/WklT~, PLus MODt 
STATuS R~AD IN R4. 
Rf:.PLAC£ WC.S MOIHtR BOARD. 
INPUT S, A IUS 

** tRkOR "NAK" ** 
INPUT SIAIUS SHOULO NEVEk 
Rf:.PLACf:. WC.S MU1HER BOARD. 

STA1U~ SB 

fUR NATiVE 
bl T • 

bE:. NAK'D. 

** ~RRUR "STAIUS" ** 
biT 10 ~HUULD oE CLEARED ~R()M PR!:.VIOuS 
INPUT SlAIUS e.uMMAND. R4;;SlATUS REAO. 
KEPLAtt. WC.S MUIHER BOARD. 
INPUT vATA TO FORCE STATUS bIT 10 AGAIN. 

LN,J $b6. <NAK£R~ ** f:.R~U~ "NAK" ** * '~HUuLu NOI ~E:.T NAK tif:.tAU~E l~ROK ~HOULV HAVE oEEN e.LEAR~V * ~TATUS COMMAND AtiOVI:.. R~PLAC£ wtS MOTHEK bOAKO. 
BY INPUT 

* b N£NT NO Sf:.N~t IN e.O~TINUING 
~O TO NI:.XI TE~T. * * LET9 

LE19A 
LUV 
10 
biOI­
LNJ * ('01 AtK. * tOMMANO. 

* LUlU blNC 
* 

* * * 

10 

810T 
LN,J 
8 

LUll eMR 
ElE 

Lf:.Tl2 CALL 

* * 

Skl,=-10 
=SR7,<OUTDAT 
> Lf:.Tl 0 

FORtI:. 10 NAKS 
OUTPuT VAIA TO FO~CE NAK 

SB6.<AtKf:.kR ** f:.RRU~ "Ae.K" ** 
wes ~HOULD NAK Bf:.eAU~E ERROR FURCEU BY ABOVE INPUI DATA 
REPLAtE wes MOTHf:.R BOARD. 
30R 1, >Lt.T9A 

;;$R4,<INlD 

>LET 11 
3oBb,<NAKERR 
>LE.T 13 

:..k4,=Z'2blO' 
>LETl3 
'V$f:.K,LET12,M~~8 

OU 10 TIM~S 

INPUT IV 

** ERRUR "NAK" ** 
INPUT IV ~HOUL~ NEVER BE NAK'D. EVEN 
IF ERROR ~LOP &S SET. R~~LACE WC:' 
i'lOTH~R tlOARD. 

** ERRUR "10" ** 10 t<£AL> IN ~4. 

REPLACE wc.~ MOTHER BOARD. 
tALL ,V$T,MSG4 I'RINT " * RIO PLACE MB *" 

* LETl3 

* iI-
LETl4 

* iI-

* * * LETl!> 

* * * 
* LETlb 

* 
* * * 

10 

IH01 
LN,J 
b 

LL>R 
ON 
tMR 
bE 
LN,J 

1.0 

BlOT 
LN,J 

B 

LOR 
tMR 
BI:; 

LN,J 

=SR4.<INSTAT 

>L-bH4 
~B6,<NAKERR 
>U.Tl5 

$R5,=Z'0020' 
$R5,<MODbll 
$R4,=$R5 
>LI:.Tl5 
$b6.<SlERR 

=$R4,<INSTAT 

>LET 16 
$B6,<NAKERR 

>Nf:.RT 

:tiR5,<MOL>EllT 
:OR5,;:iR4 
>NE~l 

i86.<STERR 

INPUT SIATUS 

** ERRUR "NAK" ** 
INPUT SJAJUS SHOULD NEvER BI:. NAK'D. 
REPLACE WCSMO'H£~ BOARD. 

R5=STATUS Sb 

** ENROR "STATUS" ** 
SHOULD tlE HEX U020PL'UBsIMTOol~ FU~·NATIVf:. PROM READ/WRIT~, ~ BIT •. 
R4=~TATUS RIOAD. 
REPLACE WCS MOJHER BOARD. 
INPUT SIAIUS. 

** £RRUR "NAK" ** INPUT SIATUS SHOULD NEvER BE NAK'O. 
REPLAC£ WC.S MOTHER BOARD. 

GO TO· Nf:.XI TES1. 
~TATUS SB 

If O.K., UO TO NEXT TEST 

** IORRUN ·STATUS" ** 
ONLY MOUE BIT ~HOULD BE StT. 
STATUS READ IN R4. 
REPLACE WLS MOTHE~ BOARD. 



000,70 
OOO,H 
00057<: 
000,7;3 
000574 
OOO~7~ 
000~76 
000577 
(J00578 
000,79 
000580 
000,81 
000,8, 
000,83 
000584 
000,85 
000586 
000587 
000~8u 
000,89 
000,90 
000,91 

00059<: 
000~9~ 
000,94 
000~95 
000~96 
000597 
000!>91l 

. g88~Z~ 
000601 
000002 
00000:; 
000004 
000005 
000b06 
OUOo07 
000001l 
00000\1 
000010 
000011 
000012 
OOOoU 
000014 
00001, 
000010 
000617 
000011l 
000019 
000620 
g8g~H 
00062:; 
000624 
00062~ 
000026 
000627 
000628 
000029 
00063U 

000031 
00003, 
000633 
000634 
00063!'> 
000636 
000637 
00003t1 
00063'.; 
000040 
000041 
00064, 
000643 
000044 

000645 
00064t> 
000647 
000040 
000649 
000650 
000651 
00065.: 
000t>53 
00005'+ 
000655 
000050 
000657 800658 

00059 
OOOobO 
000b61 
000b6o; 

000b63 
000664 
000665 
0000b6 
000667 
00006u 
000669 
000670 
000t>71 

TlTLE CPFS4. 'REV A' 

0219 8757 
02111 8070 0400 
021C 0000 14A2 
021~ 0703 
021f- U80 114B 

0221 8054 oa, 0000 14A6 
0124 0704 
0225 U80 1148 
0221 OF87 

022u 
022A 
0228 
022<,; 

11054 
0000 14A5 
0704 
E380 114B 

00::3,+ OF90 

Od5 8054 
023b 0000 14A6 
00::311 0704 
02,,9 E380 1148 
00::31;) OFII9 

023<'; 1)870 0004 
Odt 1)400 1480 
0240 C955 
0,41 0903 
0242 U80 Ub5 

0244 8054 
Ol4!'> 0000 14A6 
IU47 0704 
02411 U80 1141:l 
0~4A OF87 

024b V800 1480 
024v "<';955 
0i4t 0903 
Ol4F E3BO llb5 

0251 11057 
025<: 0000 14A3 
0·i-5-4 WO? 
02!>!> E380 114b 

0251 OF81 003C 

0<:5~ 1<,;F6 
0,5A 11054 
0250 0000 14A!'> 
025u 07tl3 
025E UBO 1180 

026U l7FA 
0261 B054 
02b, 0000 14A7 
0264 0704 
0265 E380 !14b ",6-t OF91 

02611 C970 2610 
026A 090E 
026p HKO 0003 
O,bU 0380 0000 
026F OF80 

* * * * ***************************.** 
* * * NON-~XlSTANT RE~OURC£ TEST * 
* * ***************************.** 
* 
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: (STATUS Bl1 13 - HEx 0004. FOR NON-EXISTANT RE~OURCE REAU/wRITE) 

* NERT 

* 

* * * 

BlOT >NERll 
LNJ ~Bb.<NAKERR 

NERr1 10 =$R4.<INSTAT 

* * 

BlOT > Nt:lH 2 
LNJ ~B6.<NAKERR 
b >NERT3 

NERT2 LUR SR5. <MODblT 
$R4.=$R~ 
>NERT3 
5B6.<STERR 

* * * 

CMR 
bE 
L.NJ 

* NER13 10 =SR4.<INDAl 
blOT >NERT4 

* * * 

L.NJ SB6.<NAKERR 
SHOULD NOT GET NAK ON 
SE1 bY A PREVIUUS I/O 

b >NER16 
* N~RT4 lu 

* * 

bl01 
LNJ 
B 

NEIH5 LOR 

* * * * * * 

Ok 
CMR 
Bt 
L.NJ 

NEkTb 10 

* * 

biuT 
LNJ 
B 

NERT7 Luk 

* * * * 

CI'IR 
bl:. 
LNJ 

NEkT8 10 

=$R4.<INSTAT 
>NERI5 
$b6.<NAKl:,kk 
>NEI<T6 

$R:";'("0004' 
$R5.<MODtHT 
~R4.;$R5 
>Nt:k16 
566 .• <S1I::RR 

:SR4.<INSTAT 
>NER17 
566.<NAKtkR 
>NEklB 

iR5 • < MOOi>1 T 
$R4.;5R5 
>NERIB 
$t)6.<STEkl< 

=$R7.<OUTDA1 

AURS OF AREA NuT AVAILAB~E ~OR PROMS 
OR RAMS. 

** ERROR "NAK" ** 
OUTPUT AURS SHOULD NEVER BE NAK'U. 
REPL.ACEW<,;S MOTHER BOARD. 
INPUT StA1US 

** ERROR "NAK" ** 
INPUT SIAIUS SriOULD NEVER BE NAK'D. 
REPLACE w~S MOIHER BOARD. 
S1ATUS ~B 

** ERROR "STATUS· ** 
ONLY MOUE BIT ~HOULD BE SET. 
~TATUS READ IN R4. 
kEPL.ACt w~S MOIHER BOARD. 
INPUT DATA TO FORCE STATU~ BIT 13 

** ERROR "NAK" ** 
III DATA UNLESS A ~TATU~ BIT (ERROR ~LOP) WAS 
UATA COMMAND. RtPLA<,;E wCS MOTHER BOARO. 

INPUT StAlUS" 

** ERROR "NAK" ** 
INPUT SIATUS SHOUL.D NEVER BE NAK'D. 
REPLACE W~S MOTHER BOARD. 

R5=STATUS Sb 

** I:.RRUR "STAIUS" ** 
SHOULD BE HEX u004. BIT 13 ~OR 
EXISTANI RESOUKCE READ/WRITE. 
PLUS MOVt: 81T. 
STATUS Rt:AU IN R4. 
REPLACE W~S 1'101 HER BOARD. 
INPUT SIAIUS 

** ERROR "NAk" ** 

NON. 

INPUT ~IA1U~ SHOILU NEVER 61:, NAK'D. 
REPLAC~ w~s MOl HER BOARD. 
~TATUS ~B 

** tRkOR "STA1U~" ** 
BIT 13 SHOULD bE CLEARED ~ROM PRI:.VIOUS 
INPUT SIAIUS <,;vMMAND. R4:S1ATUS REAv. 
REPL.ACt W~S MOTHER BOARD. 
OUTPUT VAIA TO FORCE STATUS BIT &3 A~A1~ 

tHOr >tt£H19-
LNJ $u6.<NAKERR ** tRRUR "NAK" ** 

* * * 
SHOULD NOl GET NAK BEtAUSE ERROR SHOULU HAVE pEEN CLEARED 
STATUS COMMAND ABOVE. REPLACE W<,;S MOTHEk BOAKD. 

BY INI>UT 

* * 
B UNR NO SENSt IN cOI~TINUING 

GO TO NEXI TEST 
NERT9 LI)V 
NEkT9A 10 

* * * 

BIUF 
LNJ 

GOT ACK. 
COMMANV. 

NERTlO biNC 
* 

* * * NERTll 
NERTl2 

Iu 
blOT 
~NJ 

CI'IR 
bE 
<,;ALL. 

5Rlo;·10 
=SR4.<INVAT 
>Nt:R 110 

FORCE 10 NAKS 
INPUT I)ATA TO fORCE NAK. 

s;B6.<ACKEkR ** ERRUR "ACK" ** wcs SHOULU NAK bECAUSE ERROR FOR~EV BY ABOVE OUTI>UT 
REPLACt WCS M01HEk BOARD. 

DATA 

5R 10 >NEkT9A 
;$R4,<1NID 

>NtR III 
$66.<NAKt:.Rk 
>NtRT 13 

DO lO TIMtS 

INPUT IV 

** ERRUR "NAK" ** 
INPUT IV ~HOULv NEVER BE NAK'D. tVEN 
IF ERROk ~LOP tS Sf 
REPL.ACE WCS MO HER ~OARD. 

** tRROR "IV" ** 10 REAU IN R4. 

(' 

o 

c 



OOOb7<: 
000b7;) 
000b74 

000b7~ 
000e7b 

OOObH 
000b1IJ 
000b19 
0001>80 
000b81 
0001>8': 
OUOb!l) 
OUUI>84 
0001>8~ 
OOUbtlb 
000bH1 
OOOI>Bb 
0001>8" 
000b90 
000b91 
000b9" 
0001>9j 

000b94 
00009, 
000b9b 
000b97 
000b9b 
000b99 
000700 
000-'01 
00070, 
00070" 
000704 
000-'0, 
00010b 
000707 
00070" 
000709 
000710 
000711 
OOUHi; 
000713 
000114 
00011, 
00071b 
000117 
OOOHtI 
000719 
000720 
OU0721 
000'12<: 
00072., 
000124 
00072~ 
000721> 
000127 
00012b 
00012\1 

00073u 
00UI31 
00073<:: 
0(01):> 
000734 
000135 

OOOl3b 
000737 
000730 
00073\1 
OOOHO 
000741 

OOQl4i -
000'43 
000"144 
000/45 
OOOHb' 

000"14 7 
000"141l 
00074\1 
00075U 
gg8H~ 
000753 
OUOlS4 
00075, 
00075b 
00nS7 
00075b 
000"159 
00071>0 
00071>1 
00071><:: 
00071>3 
00U71>4 
00071>5 
00071>b 
00071>7 
OOO-fl>b 
00071>9 
000"/70 
000771 

o,no 
ou1 

Oi::-7t:! 
0274 
027b 
U'-77 

0<:7i:j 
027'J 
0276 
U.27' 
ont:. 

0281 
0~8tl 
02BA 
02tltl 

Oil;v 

v2t)t;. 
vi"O 
0291 

029':: 

02\14 
lJt9, 
lJi97 
0299 

vi9b 
029i) 
029F 
v2AO 
v2A2 

lJ2A4 
v2A5 
02AI 

02Ab 
v'-AA 
lJ2AC 
OiiAO 
lJ-2AF 

0<:tl8 
lJ2tl9 
O;;tlA 
02tltl 

02tlO nat' 

020 
020 
O<::C4 
0 .. l5 
02C( 

021>B 
1418 

rtlCO 0003 
0380 0000 
OFIJO 
1319 

11054 
0000 14Ab 
0704 
U80 114tl 
OFII9 

OS70 0004 
0400 14111) 
1955 
U903 
U80 UB5 

11054 
0000 l4Ab 
0704 
U80 114tl 

OFb7 

v800 1480 
<.955 
0903 

UIW llb5 

tl757 
tl-'OO 1494 
tl700 1495 
8700 1491> 

l:S07U 0800 
0000 14A2 
070, 
£380 114tl 
Of80 02rB 

8057 
0000 14A3 
070, 

U80 114tl 
01'80 OiiFtl 
b05., 
0000 14A3 
07A-1; 

b054 
0000 14Ab 
070, 
U8lJ 114tl 
OFBl 0044 

8204 
0004 
0587 
0800 1480 

10380 11B5 
O~81 003tl 

0800 1480 
C95!> 
0904 
E3bO 1165 
OFB4 

lCOI 

* * 

* 

<.AL.L. 

NEI< r 13 10 

* * 

tHOT 
LNJ 
tl 

NEkTl4 LUk 

* * * * * * 

Ut< 
Ci~R 
bt 
LI~J 

NEIH 15 Iu 

* * * 

bluT 
LNJ 

tl 
* NERTlb LOR 

* 
* * * * * * 

CMt< 
bt:. 

L.NJ 

,V:H • MS('4 

;$R4.<INSTAT 

>NI:RI14 
:otlb.<NAKl:kR 
>Nt:.RTl~ 

=:IoR4.<INSTAT 

>NI:R 11b 
:01;)1>.<NAKI:Rk 

>ONR 

:ltR5.<MOUbll 
:oR4.;$R!> 
>DNR 

:Iotll>.<Sll:kR 

PAGt: 9 

RI:PLA<.t:. W<.S MotHER BOARO. 

PRINT " * RIO PLACE MB *" 

INPUT SIA-IUS 

** ERRUR "NAK" ** 
INPUT SIATUS SHOUlO NEVER bl: NAK'D. 
t<EPLACE W~S MOtHER BOARD. 

K5;SlAlUS Sb 

** t:.RRUR "STAIUS" ** 
SHOULD tiE Ht:.X u004~ BIT 13 rOR NUN­
t:.XISTANI RESOUKCE READ/WRITt:. 
PLUS MOUE tliT. 
STATUS KtAD IN R4. 
Nt:.PlACE W~S MUTHER bOARD. 

INPUT SIAIUS 

** ERRUR "NAK" ** 
INPUT SIAIUS SHOULU NEVER tit: NAK'D. 
REPLACt:. ~~S MOlHI:R BOARD. 

,,0 TO NI:XI TESt. 

STATUS Stl 

I~ O.K •• (,0 TO NEXT TEST 

** ERRUR "STAIUS" ** 
ONLY MOUE BII ~HOULD BE SI:T. 
STATUS KtAD N R4. 
RI:PLACt:. W<.S MOIHER BOARD. 

* ***************************.******* 
* * * OtTERMINE NU. RAMS (ANU k~PORll * 
* * ***************************.******* 
* * (AlSU VERlrY BOUNDARY ERR~kS) 

* * UNk 

* 

~L 
CL. 
<.L. 
Cl 

=$1<"1 
<UNRt;.RF 
<RAMHl 
<RAM.::Fl 

* UETt:.kMINI: IF kAM NO.1 PRt~ENT 

* 10 =l'0800·.<OUTAvR 

* * 

tllOT 
L.NJ 
tl 

UNk 1 lu 

* 
* 

blur 

lNJ 
b 

UNR2 10 

bH.F 
* 

>ONRI 
:oBI>.<NAKERk 
<UNR10 

=$kl.<OUTLIAT 

>ONRC: 

~B~~i~AKtRk 

=$k7.<OUTDAT 

>-vNRf) 

CLEAR FL.A"S 

AURS O~ 1ST kAI'1 

** ERRUk "NAK" ** 
UUTPUT ADURI:SS SHOULD NEVtR tit:. NAK'O. 
Nt:.PLACE W~S MOIHt:.R BOARO. 

UUTPuT UAIA - wILL SET STATuS biT 13. 

IF RAM 1 NOT ~KESENT. 

** tRkUR "NAK" ** 
kEPlACt WCS MotHER BOARD. 

SHOULD NAK If "AM 1 NOT PktStNT 

* (,OT ACK - L.UOKS L.IKE RAM ~O.l MI6HT bE ~~tSENT 
* 

* * ONR3 

* 

* * * * UNR4 

* * * * UNR5 

10 =$R4.<lNSTAT 

blOT 
L.NJ 
b 

Lb 

tlbF 
lOR 

lNJ 
b 

lOR 
<'MR 
bt:. 
ll'lJ 
b 

L.DV 

>UNR3 
:lobI>. <NAKt:.kk 
lJNklV 

.::$k4.=,·0004' 

>ONR4 
$R5.<MODbIT 

:Iobb,<51ERR 
UNIUO 

:IoR5.<MOOtlIT 
:oR4.;$1(5 
>UNR!;> 
:IoBI>.<STEkR 
>ONR10 

** ER~UR "NAK" ** 
INPUT SIAIUS 5NOULU NEVEk ~t:. NAK·D. 
KI:PLACE W~S MOfHER BOARD. 

FETCH SIAIU5 biT 13 

Stl 0 
STATUS 5B 

** ERROR "SlAIUS" ** 
ulT 13 5B 0 tlE~AUSE NO NAK ON 2NU 
OUTPUT UAIA COMMAND ABOVI:. 
5TATU5 kEAU IN R4. 
KI:P~ACE W~S M01Ht:.R BOARD. 

S1ATUS 58 

** £RKUR "STATUS" 
5TATUS Stl 0 tlt:.~AUSE 
OUTPUT UAIA COMMAND 
STATUS READ IN R4. 
REPLACE w~S MOIHER 

5HOW RAM 1 PRE~ENT 

** NO NAK ON 2NU 
ABOVt:.. 

BOARD. 



00077" 
000173 
000174 
000775 

000170 
000717 
00017b 
000179 
000780 
000781 

000782 
000"f83 
0007B4 
00078, 
000"186 
000787 

0007Btl 
000789 
OU079U 
000791 
00079" 
00079:;1 
000794 
\J0079~ 
0001'90 
000197 
00079b 
000199 
OUObO(; 
000b01 
00060<: 
000b03 
000604 
OOObO~ 
0001106 
000b07 
OOObOtl 

000b09 
OOOblU 
OOOdll 
000b12 
OOOb13 
000014 
00081~ 

g88~1~ 
000tl1b 
000819 
00062U 
000821 
OUOb2<: 
000823 
000b2" 
000b2~ 
000b2b 
000&27 
000b28 

ggg~~3 
0001131 
000b3t 
OOOb33 
000834 
0001l3~ 
000630 
00U037 
000b36 
000839 
00%4e 
000&41 
00U1l4.:! 

OUOb43 
000b44 
000b4, 
000b4b 
000847 

000b4b 
000b49 
000650 
000851 
0001$5.:: 
00ub5~ 
OUOil54 
OUOll55 

OUOb5b 
00(;&57 
000b56 
000859 
000&60 
00Ub61 
OUOb6, 
000b63 
0001l6 .. 
0001l6!:> 
000b6b 
UOUb6"/ 
000060 

TITLE C~F54. 'REV A' 

0'::(9 
(;2Ct:! 
02Cu 

OlCF 
Oilll 
02113 
02D4 
0211~ 
OlDb 

021)7 
u"D8 
OlDA 

" 020b 
02DO 

020t:; 
020F 
02l::0 
Olt:.l 
UiE~ 
021;.~ 

Olt;.1> 
02E7 
02t:9 
O,t:;A 
Oll::b 
0.::t;.1I 
Olt:f 

02FO 
02Fl 

02f3 
02F~ 
02F"1 
0.:!f8 
02F9 
OlFA 

nFtl 
02FC 

02Ft:; 
0300 
0302 
(;303 

030~ 

IJ307 
0309 
0:;0 
0!l0~ 

0301;. 
(;:;10 
0:;111 
U31:; 

0314 

0316 
0317 
031'1 

U31A 
031tl 03 I.l 
O::Ht 

0320 
OjU 
0323 
0324 
03l~ 

U::l27 

U329 

0320 
(321) 

'1FOO 1495 
tl9CO 11'-3 
0981 0039 
F6CO 0003 
0380 0000 
OF80 
1420 
0004 
OFo1 

b054 
0000 14A6 
0704 
~3BO 1146 
OF9E 

62L>4 
0004 
0506 
0870 FFFF 

UBO 11&5 
Of9b 

,C04 
1I400 1480 
(955 
0906 
OB70 FFFf 

1;.380 1165 
OFBC 

89CO 119E 
0995 

1-6CO 0003 
();:l80 0000 
OfBO 
1434 
0004 
OF8v 

lC01 
9FOO 1494 

8070 8000 
0000 HAL 
0705 
080 1146 

OF&O 013!1 

6070 0(00 
0000 14A2 
0705 
E360 114b 

OHIO 0135 
!l054 
0000 14A5 
0703 

E.3!l0 114b 

8054 
0000 14A5 
07A8 

!lOS" 
0000 14A6 
0705 
U80 114b 

OHIO 013; 

!l204 
00U4 
0567 
01100 148D 

E3&0 Ilb5 

UHIO 0135 
OBOO 148D 
(955 

* 

~~~ 
bNE 
(ALL 

RTCN 

~R1.<HAMlfL 
PAS(NT+$AF-l 
uNkU 
iV$ll.M5Gl, 

b >UNI<ll 

PAGE 

1ST ~AS~? 
NO 

10 

pRINr "KAM NO.L PRESENT" 

* bOT NAK - LUOKS LIKE RAM NO.1 MIGHT NOT 61;. pkt;.~ENl 

* DNH6 10 =SR4.<IN5TAT 

* * UNR7 

* 

* * * UNR!l 

* 

* * UNR9 

* * DNRIO 

* * 

* * * 
* * 

blOT 
I..NJ 
b 

I..b 
t:!bT 
L.OR 

LNJ 
b 

CMZ 
til'll:. 
CALL 

RH;N 

>lINR7 
!l>b6,<NAKf;Rk 
>UNR10 

=SI<4.=i'0004' 
>lI/lilolb 
:a.R5.=Z'FFfl" 
!l>b6,<SIERR 
>DNRJ.O 

:l>R5.=4 
:a.R~.<MOl.iblT 
:ioR4.=SR!1 
>ONR'i 
!l>R,,=l'FFFF' 

$b6.<5TERR 
>UNR10 

PA5(NT+SAF-l 
>ONRU 
iV$T(.M5GI3 

b >ONRU 

I..OV 
5TR 

10 

SR1.;;1 
:liR1.<uNRt:.RF 

blUT >ONRU 
I..NJ :a.B6.<NAKERR 

b <NX1PAS 

: iJl:.TERMINE IF KAM NO.2 PRESENT 
DNRll 10 =Z'OlOO'.<OUTA~R 

* * * 

blOT 
I..NJ 

b 

* DNR1, 10 

>DNR12 
SB6.<NAKt;.RR 

<NXfI'AS 

:;SR4.<lNOAT 

blOT >I)NRD 
* 
* * 

I..NJ 

DNR13 10 

blUF 
* 

=$R4.<INOAT 

>I)NR17 

** f;Rkuk "NAK" ** 
INPUT SIATU5 SnOULD NEVER bE NAK'D. 
Rt:;PLACE Wl5 MOTHt:R BOARD. 

FETCH SlA1US biT 13. 
SHOUL.D t:!E SET. 
1I0N'T PKINT STATUS 56 

** ERRUR "5TA1U5" ** 
NAK NOT CAUSEU BY STATUS bIT 13. 
STATUS KEAO IN R4. 
kEPLACE Wl5 M01HEk BOARD. 

R,;:STATU5 Sb 

DON'T pl<lNT 5TATUS S6 

** EkkUR "STArUS" ** 
STATU5 I<EAD IN R4. 
REPLACE WlS MOTHER BOARD. 
15T PASS? 
NO 
PRINT "I<AM NO.! NOT PRE5ENT" 

5HOW Gor I;.RkOR 
VERIFICAT toN. 
uR NOT. lHECI<. 
INIlIAL1ZI;. WCS 

DURING RAM I1F 
DON'T KNOW PRESENT 
RAM NO.2. 

** ERRUR "NAK" ** 
OUTPUT <"ONTROL 5HOULD NEVI;.R bt:; NAK'D. 
REPLACt;. Wl5 MOTHER 60ARD. 

NO 5ENSI;. IN CONTINUING TE::'T. 

AOR!:> OF 2NO RAI~ 

** t:;RRUR !INA"" ** 
OUT~UT ADR5 5HuULD NEVER bE NAK'O. 
REPLACe w<..S MOIHER 60ARD. 
NO SENSI;. IN COI.TINUING TEST. 

INPUT OATA - WlLL !:>ET sTA1US ~lT 13 
If RAM ! NOT PKE5ENT 

** ERRUR "NAK" ** 
R£PL.A(,eW"~ .f1O tHER -BOARI)' 

SHOUL.O NAK If RAM 2 NOT PRe!:>I;.NT 

* <:.OT AlK -
II 

1..00K5 LIKE I<AM 

=$R4.<lN:;iTAT 

~0.2 MluHT 6E ~Rt5ENT 

* II 

* 
* 

10 

blOT >DNR14 
I..NJ i66.<NAKERR 

b <NXT~AS 

DNR14 Ltl =$R4.=i'0004' 

* 
II 
II 

* II 
II 

* 

bbf >DNR15 
LDR $R5.<MODbll 

LNJ $t:!6.<5TERR 

t! <NXli'A5 

ONk15 LOR $i'H>.<MOOblT 
(MK SR4.:;$1'<5 

** ERROR "NAK" ** 
INPUT SIA1U5 !:>rtOULD NEVER 6E NAK'D. 
REPLACE WlS MOrHER BOARD. 
NO SENSt IN CONTINUING TE~T. 
FETCH SIA1U5 biT 13. 

SB O. 
5TATUS St! 

** ERRUR "5TATUS" ** 
61T'3 ~B 0 6t;.~AUSE NO NAK ON 21'10 
INPui OATA COMMAND ABOvE. 
STATOS ~EAO IN R4. 
REPLACt:; 1'1(,5 MOTHER BOARD. 
NO 5ENS~ IN CONTINUING TEST. 

5TATU5 ~e 



c 

(' 

00Ub69 
000b7U 
00Utj71 
OOObh 
OUOb73 
00Ub74 
000b75 
000b7b 
OOOtjT! 
OUUII7b 
UOUb79 
UOObBU 
000b81 
000tj8i 

OOObb" 
000b84 
00Ub8:' 
00Ub80 
000b87 
OUOb8L> 

OUOll89 
00UIl9U 
000891 
000b9t 
000tl9::l 
0001194 
000b9~ 
UOOtl9b 

000ci97 
000tj9b 
000b99 
00090u 
00090! 
00090.:: 
000903 
000904 
000905 
000900 
000907 
00090tl 
000909 
000910 
000911 
00091~ 
OOO\llj 
000914 
000915 
000916 
000917 
OU091tl 
000\11 .. 
OOO\l2u 
00U921 

0009U 
00092::l 
000'>24 
000925 
000'>20 
000927 
00092t1 
000929 
000\130 
OUO\l31 
00093.:: 
000933 
000 .. 34 
00093:' 
OU093b 
000,>37 
00093b 

000939 
000\140 
000 .. 41 
000\l4l 
00094;) 
000944 
00094:' 
000\l4b 

000947 
00U94b 
00094 .. 
000950 
000951 
00095.:: 

000953 
000954 
000955 
000950 
000957 
00095U 

000959 
000960 
ggg~~~ 
000963 
000964 

OOO'>b:' 
0009bo 

0331 

U3H 
0334 
U330 
U33b 

0339 
033t:l 
033L> 
gH~ 
()340 

034J. 
0342 
0344 
0345 

(d4'7 

0349 
034A 
034t:l 
0::l4C 

034i:. 

0350 

0352 
0353 
0::l5; 
0350 
0357 

0359 

0351.; 

035v 
035f-

U::loO 
U362 
0364 
036:) 
030b 

03b7 
0309 

0300 
03(1) 
030f-
0371 

037A 

031(,. 
u371.l 
037F 
0380 

038.2 

03t!4 
0385 
0381 
0388 

0311A 

03t!C 
038lJ 
(d8F 
0390 

039.2 

0394 
0395 
0:;9"7 
039tj 

090!> 
UIIO 1185 

Of'110 0135 

1(01 
9FOO 149b 
B9CO ll5b 
09AF 

FtKO 0003 
1)380 0000 
OFbO 
143F 
0004 
OFA7 

&054 
0000 14M 
070~ 
1:.3110 1141:l 

OFIIO 0135 

b2D4 
0004 
0507 
Ob10 FFFF 

i:.380 111:l5 

OFBO 0135 

5C04 
1)400 1481) 
C955 
0907 
i.JB70 FFFF 

U80 111:l5 

OF80 0135 

89CO 1131 
0988 

f'BCO 0003 
0380 0000 
OF80 
1448 
0004 

8980 1494 
09&0 0135 

d91W 1495 
0900 03(1 
89110 !490 
0980 03C, 

8010 ObH 
0000 14A2 
lH.Q!; 
U80 114b 

Of80 040A 

8057 
0000 14A3 
0705 
i:.31l0 114ti 

01'80 040A 

IIOS4 
0000 14A, 
010~ 
1:.380 114ti 

OF80 040A 

11051 
0000 14A3 
0105 
t380 1146 

OFbO 040A 

8054 
0000 14A5 
0705 
E380 114ti 

x 

* * * * * 
* DMUo 

* 

bl:. 
LNJ 

b 

LlJV 
sTR 
CM':: 
I:lNi:. 
CALL 

I<TCN 

>I)NIHb 
$b6,<STi:.I<R 

<NXTf'AS 

:OR 1, = 1 
$Rl,<kAM2FL 
f'ASCJ~hiAf-l 
>I)Nk'::l 
'::VSTl,MSIl14 

b >DNR'::1 

PAGE. 11 

** i:.RRUR "SIAIUS" ** 
STATUS Si:j 0 tiE.~AUSi:. NO NA~ ON 2NU 
INPUT lJATA COMMAND AtiOVE. 
~TATUS I<EAD IN R4. 
Ri:.PlAli:. W(,.S MOfHEk BOARI). 

NO SI:.NSI:. 1N CUNTINUING li:.Sr. 

SHOW RAM NO.Z f'RE5ENT 

1ST .,ASS? 
NO 
pRINT "I<AM NO • .:: PRtSENT" 

* ('OT NAK - LUO~S llKi:. kAM ~O.2 MI~HT NOT tii:. Pki:.~ENT 

* ONR11 

* * * 
* 

10 =$R4,<INSTAT 

blOT 
lNJ 

ti 

>I)NRJ.tl 
$I:lb, < NAK f),1< 

01'.1<18 Ltl 

<NXTf'AS 

=$R4,:;:Z'0004' 

>ONRJ.9 
$R5,:;Z'F1'H' 

* 
* * * * 
* 

~gk 
LNJ 

I:l 

:.b6,<STEI<R 

DNk19 LUV 

<NXTf'As 

:OR5,:;4 
$kS,<MODbIT 
$R4,;;$R5 
>I)NR,tO 
$R5,=l.'FFFF' 

* 
* * * 
* 

Ok 
CMI< 
bE 
LUk 

LNJ 

b 

:i>l:lo,<STEl<k 

DNR20 CM, 

<NlIlf'AS 

fJASCN1+$AI'-1 
>ONR'::1 
LV$TI.,MS"l' 

* * ONR21 

* * * 

* 

til'll:. 
CALL 

RTeN 

CMl. 
t)NE 

<ONRtl<!' 
<NxT~A5 

CM, <RAMlf-L 
tli:. <I)NR::ll 
CML <I<AM.::FL 
I:lNi:. <ONi02 

** I:.RRUM "NA~" ** 
INPUI SIAIUS SHOUlO NEVEk tit NAK'I). 
RI:.PlACE. w(,.S MOIHEk BOARD. 

NO Si:.NSt IN CONTINUING TLST. 

Fi:.TCH SIAIUS I:l!T J.3. 

SHOULD bE SET. 
UON'T PI<INT STATUS sa 
** ERRUR "STATUS" ** 
NA~ NOT CAUSElJBY STATUS biT 13. 
STATuS kEAI) IN R4. 
Ri:.PLACE W(,.S MOIHI:.R I:lOARD. 

NO SI:.N5i:. IN CO~TINUING TI:.ST. 

R5;:STATU5 Sb 

UUN'l PKINT 5T~TUS Sti 

** ERRUR "5TAIUS" ** 
STATU5 kEAI) IN R4. 
RtPLACL W(,.S MOIHI:.R BOARD. 

NO StNSI:. IN CUNTINUING TI:.ST. 

15T f'ASS? 
I~O 
PRINT "I<AM NO • .:: NOT PRE5ENT" 

NU StNSi:. IN COnTINUING Ti:.ST. CAN'T 
DETERMINE IF RAM NO.1 pRi:.SENT OR NOT. 

NU RAM I. CHt~K IF RAM 2 PRi:.5ENT. 

RAM 1 ANU RAM ~ 60TH PREStNl. 

* RAM NU.l PNi:.5i:.NT. RAM NO.2 NUl PRESENT. VERIFV STATUS bll 13 (NUN-* EXISTANT kI:.SOUR~i:.) ANI) NA( WHEN OVER5Ti:.~ I<AM 1'5 BUUNDARY. 
* 

* * * 
* 

10 :;Z'Ooff',<OUTA~k 

tHOT >ONRa 
LNJ ~Db,<NAKtRR 

b <Pt:T 

ONR22 10 =SR7,<OUTuAI 

blUT >vNR'::3 
LNJ :ol:lb,<NA~ERR 

* b <I'ET 
* ONk23 10 ;;$R4,<INOAT 

blOT >I)NR'::4 
LNJ :Ob6,<NAKI:.NR 

* b <PET 
* ONN24 10 =$R1,<OUTOAT 

bluT >DNR.::S 
LNJ ~D6,<NAKi:.RR 

* b <PH 
* DNR25 10 =$R4,<lNDAT 

blOT >ONR<:o 
LNJ :otib,<NAKI:.RN 

AI)RS Of LAST 64-I:lIT WORD UF kAM 1 

** i:.RkUR "N~~" ** 
OUTPUT AUI<S ShuULO NEVER BE NAK'D. 
kEPLACEW~S MOTHER BOARD. 

IlU TO NtXI TES, 

110 1 

** ERRuR "NAK" ** 
('0 TO Nt-XI TESI 

1/0 2 

** ERRUR "NAK" ** 
(,0 TO Nt-XI TEST 

1/0 3 

** i:.RkUR "NA~" ** 
('0 TO Ntxl Tt:.SI 

I/O 4 

** i:.RRUR "NA"," ** 

RE.,I..Ali:. we!> MB 

REPLACt:. WlS MI:l 

REI'I..ACt:. W('S Mb 

REPLAli:. W(,.s MI:l 
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000967 
000':l6d 
000969 
000970 

000971 
00097<: 
OOO'JH 
000'J7" 
000975 
000976 
Q00977 

00097b 
000979 
00098U 
000981 
00098;:: 
000'J83 
000984 
000985 
000986 
·000'J87 

00098b 
000989 
000'19U 
000991 
000'J9, 
000'193 
000'J9" 
000995 
000996 
000997 
000'19b 
000999 
001000 
gg18g~ 
001003 
00100" 
001005 
001006 
001007 
OOlOOb 
001009 
OOlOlU 
001011 
0011.11" 
001013 
0011.114 
001015 

001ulb 
001017 
00101b 
001019 
001020 
001021 
00102<: 
001023 

0011.124 
001025 
001026 
001021 
00102b 
001029 

OOl03U 
001031 
00103;:: 
0011.13:1 
001034 
00103!> 

039A 

039(,;. 
0390 
039F 
03AO 

03A2 

03A4 
03A5 
03A6 
03AIS 
03A9 

03Ab 

03AO 

03A-
03A~ 
03B1 
03B2 

03b4 

03B6 
(31)b 
03bA 
03btl 

03b0 

03C1 
03C3 

03(:; 
03ti 
03C9 
u3CA 

03CC 
03C1:. 
03CF 
0301 
0302 

03i.14 

03D6 
03D7 
0309 
03i.1A 

030C 

03DD 
03DE 
03EO 
U3El 

0011.136 
0011.13·7 
00103b 
00Hi39 O:;U 
001040 

. 00·lU41 -~4 

00104i;: 
001043 
00104" 
00104:> 
001046 
001047 

00104b 
001049 
001u50 
001U51 
00105, 
001053 
001054 
00105!> 

001U5" 
001057 
001051;l 
001u59 
001060 
001U61 
00106, 
00106::1 
001u64 
001U65 

001U66 
001067 
001U6b 

03E5 
031:.., 
031:.d 

O;lI:.A 
03E~ 
03E(. 
03tt. 

03£F 

U3Fl 

03F2 
(dF3 
03F4 
03F6 
03Fl 

03F'J 

03FA 

03fo 
03Ft,: 
03Fl;. 
03FF 

OFtlO 040A 

8057 
0000 14A3 
0705 
U80 114b 
OFtlO 040A 

~fi~~ 
0000 14A5 
0785 
t:380 U80 

Of80 040A 

17F8 

8054 
0000 14M 
0705 
E380 114B 

0~80 040A 

OS70 0004 
()400 14S() 
U954 
0900 040A 

E380 llB!> 

OF80 040A 

8980 1496 
0900 0135 

8010 OF~f 
0000 14A2 
0705 
U80 1146 

OFlll 003D 

8054 
0000 14A5 
0105 
£380 114b 

OF81 0035 

80!>7 
0000 14A;I 
0104 
U80 114u 

OFAE 
8054 
0000 14M 
0704 
E380 1148 

OFA7 

8~1-
0000 14A3 
0704 
U80 114b 

OFAO 
8054 
0000 14A5 
0704 

U80 114b 

Of99 

leF6 
SU!>7 
0000 14A3 
0784 
1:.380 1180 

OF91 

17F9 
8054 
0000 14A6 
0704 
I:.3bO 114b 

* b 
* DNR26 10 

<PET 
:$R7.<OUTDAT 

blOT >DNR,7 
~NJ iB6.<NAKERH 

* 6 <PET 
* DNHZ7 LiN 
DNH28 10 

bIOF >DNR,9 
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GO TO NEXI Tt:~T 

1/0 , - ~HOu~() FORCE ~TATUS bIT 13 

** ERRUR "NAK" ** 
GO TO NI:.XT H.Sf 
FORet 10NAKS 

REP~ACE WCS MEl 

1/0 6-1) - ~HOvLD CAU~E NAK~ 

~NJ ib6.<ACKERH ** ERRUR "ACK" ** * GOT AeK. SHOUi..D HAVE BE!:.N NAK'D !:lECAUsE bIT 13 SHOULD bE SET. * REP~AeE wt,:5 MOlHER BOAHD. 
* b <PH GO TO NI:.XI TES) 
* DNR29 biNe iRl.>DNR28 
* 

* * 
* 

10 :$R4.<INSlAT 
!:lIOl >DNR30 
~NJ ib6.<NAKtRR 

b 

DNR30 ~DR 

<PET 
$R,.::L'0004' 
iR5.<MODblT 
:/IR5.::$R4 
<PET 

* 

OR 
CMR 
BE 

00 10 TIME~ 

** ERRUM "NAK" ** RE~LACE WCS Mb 
INPUT SIAIU5 5HOU~O NEVER bE NAK'D. 
GO TO NEXI TESf 

R5:~TATU5 Sb 
I~ O.K •• GO TO NEXI TE~T 

LNJ :j,u6.<STEHR ** ERRUR "STAIUS" ** 
NAK SHOU~D HAVt BEEN CAUSED bY STATUS bil 13 (NON-EXI~TANT RESOURCE). 
ANO ON~Y ciT 13. STATUS ~HOU~O !:lE HEA OU04. P~US MODE bll. * * * * 
STATUS HtAU IN R4. RtP~ACE WCS MOTHER BUARD. 

b <PET 100 lO I';EX 1 1 ES r 
* * RAM 1 NOT PRESENT. CHECK If RAM 2 PREStNl. 
* DNR31 CMl <RAM,f~ 

* * 
tii; <NXTI'AS NO RAMS DI:.TlCT~O. 

CONTiNU1NG Tt~l. 
NO sEN!:>!:. IN 

* MAM ~ PRES~NT (HAM 1 N/A). VI:.HIFY STATUS biT &0 (NATIVE I'ROM LUADlNG * ERROR) AI';U NAK wHtN OVER~'I:.P RAM 2'5 !:lUUNUARY. 
* DNR32 10 :L'OFFF'.<OU1A)R ADRS OF ~A~T 64-u1r WORD Uf RAM 2 

* * * 
* ONM33 

* 
* 

blOT >ONR.B 
~NJ ib6.<NAKERH 

b 

IU 
BlOT 
~NJ 

b 

PI:.T 

::$R4.<INOAT 
>UNR34 
:l>b6.<NAKtRR 

DNM34 10 

PET 

:$IH.<UUTUAT 

>ONR," 
$b6.<NAKtHH 

* 
* 

blOT 
~NJ 

b 

DNR35 lu 
>Pt:I 
::$R4.<INDAT 

>DNR36 
:l>b6.<NAK!:.RR 

* 

* 
* 

blOT 
~NJ 

>Ptl 
=-$H h <OUl-l>A-T 

blOT >DNR37 
~NJ ~b6.<NAKtRM 

b >PET 
DNk31 10 =~R4.<INi.lAl 

* 
* 
* 

blOT >ONR38 

~NJ 

B 

l>NR38 ~DV 

$86.<NAKERR 

>PET 
:i>IU.=-lO 
::$1<1, <OUIDAT DNR39 10 

blOF >i.lNR40 
~N.J $ti6.<ACKtRR * GOl ACK. 5HOUi..l> HAVE bE~N * REP~ACE W~5 MOrriEH bOARU. 

* 
* DNk40 
* 

* 

6 >PET 
BINC 

10 

$R1.>I)NR;l9 

=!DR4.<INSTAT 
blOT >DNR41 
~NJ !Db6.<NAKtMR 

** I:.RMUR "I';AK" ** 
OUTPUT ADKS !:>HuULD NEVER bl:. NAK'U. 
H!:.PLACI:. WLS MorHER BOARD. 
('0 TO NI:.XI TE~l 

110 

** tRRUR "NAK" 
\>0 10 NtX T T E~ I 

1/0 2 

** !:.RRUR "NAK" 
GO TO NI:.XI TI:.~I 

110 :I 

** tRkUR "NAK" 
\>0 TO NtXI TI:.SI 
1-/0 4 

** REPLACE WC~ MB 

** RI:.PLAU. W~!:> M!:l 

** REPLACI:. WL!:> MB 

** tRRUR "NAK" ** REPLACE WC5 M8 
GO TO I';EX I TES I 

1/0 5 - SHOUlU FORCE STATUS bIT 10 

** ERRUR "NAK" ** 
GO TO NI:.XI TE.SI 
FOR~E 1U NAK5 
1/0 6-1) • SHOuLD CAUSE NAKS 

** i;RkuM "ACK" ** 
NAK'O bECAU~E tilT LO SHOUlO bl:. ~I:.T. 

('0 TO NEXI TESI 
DO 10 TIMES 

** tRROR "NAK" ** REPLACI:. WC!:> Mb 
INPUT 51AIUS 5rlOU~D NEV!:.R BE NAK'U. 

) 

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

4~, 
,,~j 



c 

( 

00106Y 
OO107u 
001U71 
00107<: 
0010H 
001074 
001075 
001U76 
OOl077 Ou 07tJ 
001u79 
00108U 
00101:11 
OOl08c:. 
OOl08J 
001084 
00108, 
001086 
001!J87 
001U8b 
001089 
001090 
001091 
00109, 
001u93 
001094 
0°1 09 , 00 !J96 
001097 
001098 
00109\1 
001100 
001101 
00110;: 
00110~ 

001104 
00110:' 
OOllOb 
001107 
001!Ob 

001109 
001110 
DOll!! 
00 Ill, 
001113 
001114 
0011l:> 
00111b 
001117 
O() 111 8 
001119 
00112U 
OU1121 
001122 
001123 
001124 
()011Z, 
001126 
001127 
00112tl 
001129 
001l3u 
001131 
00113<; 
001133 
00 l! 34 
00!l3~ 
001136 

OOllH 

001138 
001139 
001140 
OUl141 
001142 
001143 
QOH44 
00114, 
001146 
001147 
001148 
001149 
()O l! 50 
001151 
00115-: 

001i.53 
001154 
001l5~ 

88H~~ 
001151l 
001159 
001160 
001161 
001162 
()01163 

001164 

00 116~ 
0()1l66 
00116" 
001166 
001169 
001170 
001171 
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(;401 
040, 
0404 
0401> 
U40-' 
()40tl 

U40A 
()40c.. 
U4()j) 
040F 
041U 
041, 

0414 
0411> 
0418 
0419 

041b 
u41v 
04lf 
042u 

U4a 
0423 
0425 
0421> 

U42tJ 
042A 
042(" 
0421,) 
042t. 

()43() 
0432 

0434 
043, 
043'1 
0439 
U43b 
04K 
043~ 
0431'" 

0441 
()44, 
-0444 
044, 
()446 

044ij 
0449 
044b 
()44C 

0441:. 
U450 
04~1 
()452 

u454 
0456 
0458 
045A 
045(.. 
04,0 

045F 
0460 
u4t>2 

OF89 
0870 0020 
D400 148D 
D954 
0903 

U80 lUl5 

8980 1495 
0904 
9870 01100 
Of83 
987U OCOU 
9FOO 1497 

8000 1497 
0000 14A2 
U703 
U80 114b 

8070 2000 
0000 14Al 
07U3 
U80 114b 

ij054 
0000 14A6 
El!3'706 3 o 1l4b 

1,)870 1002 
D400 1481,) 
C955 
0903 
U60 11b5 

tl07() 0000 
0000 14A3 

0703 
U80 1l4b 
8070 UOOO 
0000 14Al 
11054 
UOOO 14A6 
0703 
E.31l0 114b 

,C02 
D400 148D 
C9~,. 
0903 
E380 1165 

8054 
0000 I4At> 
070.3 
080 114b 

Deoo 148D 
C955 
0903 
E:.380 1165 

8070 1000 
gg~g MM 
0000 14A.3 
0703 
E3eo 1146 

Z(.F6 
8070 0000 
0000 14Al 
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* > PtT GO TO Nl:xr T~SI 

* DNR41 LOR iR,,;Z'0020' 
OR :ilR5,<MOD~IT STATUS ::'B 
CMR :ilR5,=iR4 
bt: >PE:.T l~ O.K., (;00 TO NEXT TEST 

* LNJ ib6,<STERR ** ERROR "STAIUS" ** 
NAK SHOUL~ HAVt bEE:.N CAUSED bY STATUS 1:111 10 (NATIVE pROM LUADING 
lRROR), ANV ONLY bIT 10. STATuS SHOULD bE HE:.A 0020, pLUS MOVE biT. 
STATUS RI:.AV IS IN R4. R~PLACI:. wCS MOTHlR BOARD. 

* * * * * * * ********************* 
* * * PARITY ~RRuR TE::.T * 
* * ********************* 
* * NUTL; PARITY CHLCK~D UN ~vlRYTHIHG THAT * ~XClPT WHt.N OUTPUT CONTROL WORD. 

GOES OvER ON DATA BuS TO WCS 

* Pt:T 

PET! 
P~" 
* 

("Ml 
bE:. 
LOR 
b 
LOR 
STR 

<RAMlt;L 
>PtT 1 
:.Rl,;Z'0800' 
>PH;.: 
:oRl,=l'OtOO' 
:ilRl,<RAMADR 

USE RAM ADRS If PRESENT 
USE RAM 2 ADRS IF NO RAM 1 

* \lE:.ldFY CAN !)El blT 14 (PA'<ITY ERROR) 
* 

* * PET3 

, Iu 

blUT 
LNJ 

<RAMADR, <OUT AD,~ 

>PE 1$ 
ib60<NAKE:.RR 

10 ~"2000,,<UUTC~N 

blOT >PET4 

** E:.RRUR "NAK" ** REPLAtl: Wt::. M6 
OUTPUT ADRS SHuULD NEVER bE:. NAK'O. 

FORCE LtFI PARITV biT BAD 

LNJ :ilb6,<NAKt:kR ** E:.RROR "NAK" ** REPLACE:. wes MB 
: uUTPuT tONTROL WORD SHOULD NtVtR I:l~ NAK'D. 

* VE:.RIFY THAI INPuT !)TATUS ~O~S tA~SE PARiTY E:.RkuR WHEN IN PARITY 
: ~ORCINu MOOl, 1.1::..0 VE:.RlfY THAT ARITY ~HtCKED ON INPUT STATUS tUMMAND 

PET4 10 ;:ilR40<INSTAl 

* * 

blOT 
LNJ 

>PU4A 
3>b6,cNAKE:.RR ** ERRUR "NAK" ** REPLAtt WCS MB 

INPUT SIATUS SHOULD NEVER B~ NAK'D. 

PET4A LDR iR:',::;,Q002' 
3>R50<MOD~IT R5=STATUS Sb OR 

CMR 
bt; 
LNJ 

:lIk4,::;3>R5 
>PE::T41:l 
3>b6,<SlERR ** ERkUR "STATUS" ** RtPLACE WCS MI:l * STATUS S8 HEX 1002 VLUS ~OI,)E ~IT(4 OR ~). STATUS READ IS IN R4. 

* PE:.T4B !O =z'0000',<OUTD4T SHOULD ~EI biT 14 (PARITY EkROR) 
PARITY NORMAL .,1 - PARITY StNT 1,0 
SHOULDN'T CAUS; NAK CAUSE:. INPUT STATUS 
SHOULD HAVE RI:.~ET PARITY. 

* * * * 

* * PE:.T6 

blUT 
LNJ 

10 

10 

blOT 
LNJ 

LOV 
OR 
~MR' 
bE 
LNJ 

> PE:.T ~ 
:bb60<NAf(;l:.kR 

;,'ouOO',<OUTCJN 
=iR4,<IN::;TAT 

>PtTt> 
3>tl6,<NAKI:;RI< 

** ERRUR "NAK" ** REPLAtt WC::; M6 
RESET PARiTY fuRCING MoD~ 

** ERRUR "NAK" ** REVLALt WL~ M6 
INPUT STAIUS SMOULD NEVER ~t NAK'O. 

* * * 
STATUS S6 

** ERRUR "STAIU::;" ** RtPLACE wes MI:l 
~ODI:. BIT(4 OR ~). STATUS READ IN R4. 

* V~RIFY IN~uT STATUS CL~AR~ IH T 14. 
* PET7 10 =$R4,<IN~lAT 

* 
blOT 
LNJ 

>PtT& 
iB6,<NAKERR ** ERRUR "NAK" ** REPLACt wes Mb 

INPUT SIATUS SMOULD NEVER Bt NAK'O-. 
* PU8 LOR 3>R5,<MODtliT 

CMR :a;R4,=iR5 
bt >PEHI 
LNJ :bb6,<STERk ** ERRUR "STATUS" ** * INPUT STATUS SHOULD HAV~ eLEAR~O BIT 14. STA1US READ 

* VET9 10 =Z'loOO',<OUTLJN SET VARITY FORCING MODE 
10 ;l'OOOO',<OUTU~T SHOU~D ::;EI biT 14 AGAIN 

RtPLACE wes Mb 
IN,R4. 

A (;0 A IN 

610T >PET10 
LNJ :lIB6.<NAKERR ** ERRUR "hAK" ** REPLACt we::; M6 

* * VER IFY NAK5 
* PETIO LDV iR2,;-10 

10 =z'oooO',<UUTCJN 
fOR\;E 10 NAKS 
RESET PARiTY ~vRCING MODE 



OOHn 
001173 
001114 
881H~ 
001171 
001171;1 
001179 
001l8u 
881U~ 
001183 
001184 
001l8!) 
001186 
00118"1 
001181;1 
001189 
001190 
001191 
0011n 
001193 
001194 
00 119.~ 
00 II 91.> 
001197 
001198 
001199 
001200 
OOl,Wl 
00120t 
001,03 
001Z04 

001'0~ 
001206 
001207 
001208 
001,09 

001210 
001,,1l 
00111" 
001,13 00 ,14 
OOIdS 
001d6 
OUld7 
001di> 
001,19 
0014:2(,; 
001221 
00122<: 
001223 
001224 
001a5 
0010126 
001227 
001;i.ZtI 
001,:2'1 
00123lJ 
OOldl 
00123<:: 
OOld::! 
00 £34 
OOld!; 
001230 

001d7 
00123b 
001,39 

001£40 
001<;41 
001,,4(; 
001.:43 
001244 
001245 
001i40 
001247 
001<::41;1 
001~49 

OOl<:5lJ 
0010151 
001252 
00125::l 
001;:;54 
001,,5~ 
001250 
001;:57 
0012SIl 
001,,5'1 
001<::60 
001,61 
00126': 

001<::63 
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04t>4 
04t>:i 

0407 
0469 
04t>k) 
046C 

0461;: 
046F 
0470 
0472 
0473 

047!l 
0471 
0479 
047A 
0471:1 

0471) 
047F 
0481 
041lt 

041J4 
041l, 
041H 
0488 
048A 
048<. 
041lt:. 
048f 
0491 
U49<:: 

040940 
049:i 
0497 
0491l 
0499 

049b 
0490 
049F 
04AO 
04At 
04A4 
04AQ 
04A7 
04A9 
04AA 
04At 
04Au 
04AI:. 

04bO 
041:12 

04D~ 
041:1:; 
04<17 
04b8 
041:19 

04k)A 
04bC 
041:11:. 
041:lF 

04tO 
1J4(1! 

04C4 
04C~ 
04CI.> 
04Ctl 
04CA 
04C<-
04CI:. 
04ll' 
0401 
o4li3 
(41)4 

8070 0000 
0000 14A3 
0783 
~380 1180 

nF9 
8054 
0000 14A6 
Ugg 1146 

0870 0002 
0400 1480 
C955 
0903 
U80 1l1:l5 

11070 3000 
0000 14Al 
0703 
E380 114b 

8056 
0000 14A5 
0703 
UI;iO 114& 
1;i070 0000 
0000 14Al 
80540 
0000 14M 
0703 
E380 114b 

~tO" 
0400 148D 
C955 
0903 
E,380 llb5 

8070 2000 
0000 14Al 
tl053 
0000 14A7 
8070 0000 
0000 14Al 
8054 
0000 14M 
5CO" 
0400 14110 
1955 
0903 
U80 111:l5 

tl970 ':610 
090t:. 

HKO 0003 
0380 UOOO 
OrbO 
04b3 
141b 

FlKO 0003 
U380 0000 
OF80 
1319 

&070 8000 
OUOO l4AI 

&757 
5C02 
0400 1480 
B800 14A3 
t:.800 14Al 
9680 14At> 
4t03 
(FOO 148l:l 
'il:l70 3000 
8051 
0056 

X 

* * 

BlOT 
LNJ 

PETl! 10 

* * * PETl2 
* 

* * 

PAG~ 14 

>P~Tll 
$6b,<NAKERR ** ERRUR "NAK" ** REPLACE WCS MB 
OUTPUT CONTROL WORD SHOULD NI:.Vt.R BE NAK'D. 
;l'OOOO',<O~TDAT SHOULD lAUSE NAK 
>PET12 
$B6.<ACKERR ** t:.RRUR "ACK" ** REPLACt we::. MB 
SHOULD HAVE Bt:.~N NAK'D 6ECAU~E ERROR FLOp(BIT 14) SHOULD 
SET WHEN OUTPUT DATA. 
$R2.>PETll pu 10 TIMES 
;:$R4,<lNSTAT 

>P~Tl3 
iB6.<NAKERR ** ERRUR "NAK" ** REPLA<'t;. WCS MB 

INPUT SIATUS SHOULD NEvER BE NAK'D. 
PETl~ LOR iR"~l'0002' 

OR $R5,<MODbiT 
(MR, iR4.~$R5 
bt: >PET14 
LNJ $B6,<STERR ** ERRUR "SIAlUS" ** RI:.PLACE WCS M6 

: STATUS S6 HEX 0002 PLUS MOD~ BIT(4 OR '1). ST TUS READ IN R4. 
* Vt:RIFY INPUT DATA FORCES PARITY ERROR IN PARITY FORCING MODE, * I.E., VE,RIFY PARITY CHElKEO ON INPUT DAIA COMMAND. 
* PETl4 10 ~l'3000,,<OUTCJN FORCt: PARITY FURCING MODt:. 

blOT >Pt:114A 
LNJ ib6,<NAKERR ** ERRUR "NAK" ** REPLAlE WCS MB 

OUTPUT CONTROL WORD SHOULD NtVt:.R Bt:. NAK'D. * * PE,Tl4A 10 

* Pt:.Tl5 

* * 

BlOT 
LNJ 
10 

lU 
blOT 
LNJ 

=$R6.<lNOAT 

>P~T15 
:IoB6,<NAKERR 

=L'OOOO',<OUTCJN 
;$R4,<INSTAT 

>PETlo 
iBb.<NAKt:RR 

PETl6 LOV iR5,;2 
OR iR5.<MOPI:lIT 
CMR $R4,;iR5 
Bt. >PfT IbB 

** t.RRUR "NAK" ** REPLACt. wtS M6 
RESET PARITY FuRCING MODE, 

** E,RRUR "NAK" ** REPLAlt. wcs MB 
INPUT SIATUS SHOULD NEVER 6E NAK'D. 

LNJ i6b,<STt:.RR ** E,RRUR "STATUS" ** Rt:.PLACE W<.S MB 
: STATUS S6 HEX 0002 PLUS MODE BIT(4 OR '1). STATUS READ IN R4. 
* V~RIFY PARITY CHECKEP ON INPUT 1.0. COMMAND 
* PETl6B 10 

10 

IU 
10 

LOV 
OR 
CMR 
I:lt: 

;Z'2000'.<OUTtJN 
=$R3,<INID 
;l'OUOO',<OUTCJN 
=$R4,<INSTAT 
$R!h;2 
:IoR5,<MODbIT 
$R4.=$R5 
>PETl6C 

SE,T PARITY FOR~IN~ MODE 
INPUT 1.0. SHuULO SET 611 14. 
kE,SE,T PARITY FuRCING MODE 

I.NJ * STATUS S8 
)bb.<STERR ** t:.RRUR "STATUS· ** RtPLAlE WCS MB 
HEX 0002 PLU5 MOOt:. bIT(4 OR 9). STATUS READ IS IN R4. 

* PETl6t eMR 
PETl6D ~~LL .* ~RROR "10" ** REPLACE WCS M6 

* ID S6 HEX 01610. 10 READ IS IN R3. .. 

* ********** .. 

PRINT " * Rt:.I'LACE MB *" 

* * 
TEST I'ARITY (HE~KER bY St:.NDING ALL POS5l<lLE 10 BIT PATTt:.RN5 
{6:iK; OOOO-FFFF) TO PARITY CHECK~R 4 TIMES FOR~ING BOTH PARIIY lilTS 
bAD, Lt:.FT bAD, kI~HT BAD, AND NEITHER I:lAD, RESPECTIVELY * * * 
THIS ALSO TI:.STS DATA I'ATH TO PARITY tHE~KER (BUS NOISE PROBLt.MS,tTC.). 
THIS TEST tAKt:5 ABOUT 10 SECS. 

* I'ET17 

* 
10 

* Ot:.FINE REGI5Tt:.R USAGE 
* 

* 

CL =$R7 
LIN iR!),=, 
OR $R5,<MODbIT 
LOR $R3,<OUTOAT 
LOR $R6,<OUT<'ON 
LAb $61.<!NSIAT 
LDV !>k4,;3 
STi{ $R4.<TMP2 
LOR SRl,=Z'3000' 
IU =$Rl,;$Rb 

INITlAUlt wt5 

R7=OATA PATTEI<N 
R5=5TATU5 sa FvR 1ST 3 TRIPS 

FLAG fOR PARITY FORCING COMbiNATION 
1<1=CURRtNI PARITY CONTROL WORD 
FORlE bUTH PARITY BITS BAD FOR 1ST 
TRIP. 

r< .. ' ,,,Ii' 



001.:64 
00126!;> 
001.:66 
001,,67 
001«6B 
001,,60; 
001dO 

001d1 
001,,7;: 
001;0:; 
001,,74 

001n5 
001.:76 
001.:17 
OOldtl 
001£70; 

001,(80 

00 L,81 
001.:8': 
001.:tl:; 
001184 
001':85 
001286 
001':87 
00U8ti 
001280; 

001':9U 
001291 
001,,92 
001,93 
001':94 

001,,95 
001296 

u01297 
001.:9B 
001<:99 

OOLlOO 

001.;01 
UO 1:10" 

00130:; 
001j04 
OOUO!) 
Ov D06 
001307 
00130b 

ggun 
00D11 
001312 
00D1:; 
00Ll14 
001315 
001316 
00D17 

00131 b 
001:;19 
00-1320 
001321 
001322 
00D23 
001324 
0013(, 
001326 
00 D2 7 
00132B 
001329 
001330 

001331 
001H.: 
001333 
001334 
00133, 
001336 
001H7 
00D3B 
001339 
001340 
001341 
001:;4, 
001:;43 
001344 
00134!) 
001346 
001347 
00134b 
001349 

T !TLt:. efJ~S4. 'Rt:.V A' 

041.J, 
04l)b 

041)11 
041)11 
040l 
041.JE. 
040F 

04tO 
04U 
u4t;2 
u4t;3 

V41:;;!> 
041:;;6 
O"t, 
U4tB 
041:;;9 
O"tA 
04E.1:l 

04 E.!:. 
04Fo 
04F" 
04Fj 
041-4 
04F5 
04F7 
04F-!i 
04ro; 
U4FI:i 

04Fv 
v4rl:;; 
0500 
0501 
U!)Oj 
U!>O!:> 
0507 
v,OB 

0500; 
v,Ob 
050u 
OSO!:. 
050F 

OSH 
O~;dj 
O!>15 
v516 
0517 

0519 
V!:>1A 
051ti 

u!:>lC 
U5l!:. 
0,20 
Os22 

0524 
0526 
0527 

-O!>20; 
0!:>21:1 

OS2l 
0521.1 
05'!:. 
052F 

05H 
0!:>32 
0534 
0,35 
0537 
0531;1 
0539 

4UO 
CF-VO 14Bo; 

AB70 FOOO 
BOOO 1497 
0000 14A2 
B054 
0001 

tl057 
0053 
0"03 
U8U 1141;l 
Bl!;>4 
tl054 
0056 
tlOS" 
0001 
e955 
092E 

U80 nl;ls 

FbCO 0003 
03tlO 0000 
OFtlO 
14!:>3 
C852 
CAlO 1000 
tl65" 
8753 
8000 1"97 
0000 14A2 

!lOS3 
0000 1"A5 
47FD 
bFOO 1"87 

Fbeo 0003 
u380 0000 
OF80 
l"tn 
FBCD 0003 
u380 0000 
01'80 
1415 
FFOO 14tH 

Feco 0003 
JJ3bO 0000 
OF80 
148"' 
b800 14A3 

bAD7 
8051 
0056 

27bl FFC3 
88bO 1"89 
tl980 1489 
0981 FHl5 

t!8t10 1488 
b051 
0000 l"Al 

9800 -1488 
1814 

1054 
tl051 
0056 
1981 FFAS 

805" 
0000 14Ab 
,C02 
1.1400 148D 
C9!:>5 
0903 
E380 1185 

0800 1480 

Or81 FF9"7 

x 

------- .. -------

* * PU 18 LOV 
!:>nl 

* PETl9 LOH 

* * 

H) 

lO 

PU 20 10 

~A~T 
* fJt.T20A CL. 

IU 

10 

:l>R4,:;16 
:bR4.<TMfJ3 

:!iR;<.=-4096 
<RAMALJk .<OUTAIH 

:;:IIk4.$bl 

:;iR7.=$R3 

>Pt.T ~OA 
$tib.<NAKERR 

=$k4 
=$R4.=$H6 

=$R4,$bl 

C~IR :iiR4.;$R5 
bt: >f'ET a 

* * REPOHI E.1<1<01< 
* 

PAGE. 

wRITE "K ~ATTEKNS 16 TIMt~ fUR 
I:;;ACH PAKIIY COMbINATION. 

4K 16-b1T WORD~ :; lK b4-bll wORO~ 
OUTPUT ~TARTIN~ HAM ADRS 

INPUT SIAIUS Tu RtSET pAl<lTY FLO~ IN 

CASt; WE.Kt IN fJARITY FORCING Moot. 

UUTfJUT UAIA 

** I:;;RkUR "NAK" ** 

RESET fJARITY FuRCING MODE 
INPUT ~IAIU!) 

LNJ $1:I6.<SlEI<I< ** EHRUI< "STATUS" ** I<tPLACE WCS Mb * STATU!) S8 :; R5. !)TATUS READ IN 1<4. 
* lALL LViTC.M!:>G19 

* PET21 IU 

IHNC 
!:>TI< 
CALL 

;$R3.<INOAT 

$R4.>Pt121 
:!iR3.<TMfJl 
,V$THL.1MPl 

CALL .. V$T.MSG7 

* 

!:>TI< 
CALL 

LOR 

* lONTINut 
* PET22 11K 

10 

* 

$R7.<Hlf'1 
LViTHL,TMPl 

:l>R3.<OUTDAT 

$R2.t'I;;T20 
<TMP3 
<lMf':; 

PHINl "DAIA =" 

(;'E.T COUNT 

UUTfJUT ~TARTIN~ RAM ADRS 

PRINT L1ATA RE.ALI 

f'RINT". S8" 

fJl<lNT uATA 51;l 

bUMfJ PAITt:.RN 
RE.STORE PARITY FORCING MODE If 

a~~~6~A=~~t PATTERN 

* * 

81NC 
DEC 
CML 
bNE PETl9 

f'ATTERN!:> (00 
Rt-INITIALIZE. HAM ADRS FOK NEXT 4K 

16 TIMtS FOR tACH ~ARITY FOHCING COMbO). 

Ot;C <TMP( 
10 :;$Rl.<INID 

* NEXT I/O COMMAi'll) IS ~UPfJOS!:.D TO * INfJUTTING Iv HEKE CAU5ES PARITy 
LDI< $Rl.<TMP2 

* * 

BLL iRl.>Mt:.T 

$Rl.4 
:;$Rlo:;$R6 

:i>Rl.fJUltl 

NtE.D DUMMY 1/0 COMMAND Ok EL~E If 

RE.SE.T PAR!TY fuRCING MODE.. Ir.WO~'T. 
£kROR It wEkE IN PARITY FORCING MOOt;. 

ALL L10N~ HERE. (;,0 TO NEXT TEST. 

SHIFT PAR1TY FuRCING BITS FROM 14.15 
TO 2.3 ANO OUTPUT. 
OUTPuT 6SK PATrERNS FOR NEXT fJARITY 
FORCIN(;, COMbO. 

* VERIFY OUTPUT CUNIROL wORD Rt;SET fJARiTY FORCIN~ MODE 
* 

* B1T!:> 
* f'El23 
* 
* * * * 

10 ;$R4.<INSTAT 

LLIV :!iRS.;;:! 
OR $RS.<MODBiT 
CMR $R4.;$k!:> 
8E >PE.T23 
LNJ :bbb.<STERR 
14(PARIIY EHROK) AND 

LOR $R5,<MODbIT 

b PE.Tlb 

* ******************** 
* * * MULTI-ERRON Tt;ST * 
* * 

SHOULD ~EE PAR1TY ERROR FKOM INf'UT ID 

** E.~RUH "5TAIUS· ** REPLACE ~CS M~ 
MODE bIT(4 OR 91 S8 ~ET. STATU~ k!:.AD IN R4. 

STATU5 !:>HUULD vNLY SHOW MODE HIT SE.T 
b8~pb~Sl5~R~~TTERNS WITH ~O PARIlY 
FORCiNG. 



001350 
001~51 
00135;: 
001353 
001354 
001355 
00135t1 
001357 
00135b 
001359 

00t 3t10 
00 361 
00136.2 
00136'; 
001364 
001::165 
00136b 

001367 
001368 
001369 
001370 
001~71 

001~U 
001373 
001~74 
00137~ 
001376 

0013n 
00137b 
001319 
001380 

001381 
00138;':! 
00131l~ 
001384 
00138!> 
00U8b 
001:;87 

001~8u 
00Ll89 
001390 
001391 
0013n 
001;;l93 
001394 
00139!> 
00139b 
001397 
001391:1 
001399 
001400 
001401 
00140" 
00140j 
001404 
00140!> 
00140b 
001407 

0014011 
001409 
001410 
001411 
00141" 
00141,ij 
001414 
00141~ 
001410 
001417 
00141B 
00141'i 
001420 
001421 
-oO-!42c 
00142,ij 

001424 
00142, 
001420 
001427 
0014211 
001429 
001430 
001431 
00143" 
001433 
001434 
00143!> 

00143b 
001437 
00143b 
001439 
001440 
001441 
001442 
001443 
001444 
00144!> 
00144b 
001447 
00144tj 
001449 
001450 
0014S1 

TITLE C~f54. 'REV A' 

OS3F • 8070 8000 
0541 0000 14A1 
OS43 0703 
0544 t:.380 1146 

054b 

0547 
0549 
0546 
054C 

054E 
0550 
OS52 
0553 

0555 
0!)!>7 
0!;;59 
OS5A 

OS5c 
05St;. 

O!ibO 
0561 

05b3 
g~g~ 
OS68 

US6A 
056C 
056t: 
056F 

OSH 

0579 
0!i7A 
057C 
0!>7u 

OS7F 
0581 
OSb« 
USb3 

05b5 

05tlb 
058 , 
0589 
OS8A 

2CFE 
8070 0000 
0000 14A2 
0703 
t:.380 114b 

8070 1000 
0000 14Al 
0-'03 
E380 1141) 

8070 0000 
0000 14A3 
0703 
E31l0 114B 
1l0-70 0000 
0000 14Al 

0703 
[380 1146 

11070 0400 
0000 14A2 
0703 
E380 1141; 

8070 0000 
0000 14A3 
0-'1l3 
E380 1180 

2795 

8070 8000 
0000 14Al 
0703 
1:.380 1141;1 

8054 
0000 14A6 
0703 
U80 114B 

I)Il00 148D 
C955 
0921 
U80 I1B5 

OF9E 

IlOS4 
0000 14A6 
0703 
UIlO 1148 

g~~t 8~Zg ~~~8 
0590 D954 
0591 0903 
0!:>92 UbO I1B5 

0594 
059:' 
0597 
0598 

0~9A 
0!:>9C 
059U 
OS9F 

0!:>A1 

8054 
0000 14A6 
0703 
UbO 1146 

USOO 1480 
1J954 

~~~b ~~~5 

OF81 FFA5 

******************** 
* : VERIFY HI~TORIE~ ~R~S~RVE~ 

PAGE Ib 

* 15T Vt:.kIFY CAN ~OKCt;. I)IT 13(NON-EXISTANf RE50URCE) WHEN ~lT5 10 * (NATIVE PRvM LOADINu ERROR) AND 14(PARIfY ERROR) ARE SET. AL50 * THAT b115 10 ANll 14 NOT RESET ~HEN OUTPUT DATA TO NON_EX1~TANT * Rt::50UkCE. 

VERIFY 

* MET 10 =Z'SOOO'.<OUTCJN 
>METl 
$BI>.<NAKERR 

INIT IAL1Zt;. Wc5 

* * Mt:.Tl 
* METlA 

* * MU2 

* * NEB 

* NET4 

BlOT 
LNJ 

LDV 

10 

blOT 
LNJ 

10 
blOT 
LNJ 

ID 
blOT 
LNJ 

10 

* RESETT ING * FOLLOWINu 
1;10T 
LNJ 

* * MET4A 

* 

10 

blUT 
LNJ 

OUTPUT CONTROL WORD 

:iiR2.=-2 

=Z'OOOO'.<OUTADR 
:.METi. 
$B6.<NAKERR 

=Z'lOOO'.cOUTCJN 
:.MUJ 
!l>B6tcNAKt;.RR 
UuT~uT CUNTROL WORU 
=Z'OuOO',cOUTU4T 
:.MtT4 
:ii1;6.<NAKERR 

** ERROR "NAK" ** 
5HOULD NEVER bE NAK'O. 

FLAG TO Ot;.TERMINE IF 
5TATU5 UR INITIALIZE 
ADR~ OF NATIVE PROM 

REPLACE WCS MI:I 

5HOULO INPUT 
WC5. 

** t:RRUR "HAK" ** REPLACt;. WC~ MB 
OUTPUT AOR5 5HuULD NEVER bE NAK'{). 

FORCE R1GHT PARITY BIT BAU 

** ERRUR "NAK" ** RE~LACt WCS MB 
SHOULD NEVER I;E NAK'O. 

SHOULD SEI 5TATU~ I:IIT5 10 ANU 14 

** ERROR "NAK" ** REPLACt wC~ MB 
=Z'OOOO'.cOUTCJN RESET PARITY FuRCING MODE 

~ARITY FORCING "IODt:. AL~O NECI;.~5ARY Su OUTpunINb ADR5. ETC •• 
D~~~~~l CAU~t ~4RITY ERROR. 

$Ub.cNAKERR ** t;.RROR "NAK" ** REPLACt;. WCS M8 
OUTPUl CONTROL wORI) SHOULD NEVER St NAK'O. 

:Z'0400',cOUTADR ADR~ OF NON-EXI5TANT R~50URCt;. 

:.MET5 
~Bb.cNAKt;.HR ** t;.RRUH "NAK" ** RE~LACt;. WC~ 1'18 

OUTPUT ADR5 SHuULO NEVER ~t: NAK'U. 
* MU5 IU =L'OUOO't<OuTU~T 5HOULU SEI 5TAfUS I;IT 13 AND CAUSE NAK 

bIOF :.MUb 

* * 
LNJ ~bb.<ALKt;.RR ** t;.RRUR "ACK" ** REPLACE WLS Mb 

~HOULU HA~t bt:.EN NAK'U C~U~E ERROR FLOPS 10 AND 14 5HOULD HAVE bEEN 
SET ~Ht;.N OUTPUI DATA. 

* METI> 
* 

biNC 

* 2ND Tl~IE -
* l() 

$R2.>Mt;.T9 

VERIFY INITIALIZE RE~t;.T~ bITS 10.11 

=Z'bOOO'.cOUTCJN INITIALIZE ~C~ 

blOT >Mt:T' 

ANO 14 

LNJ $l;Ib.<NAKt;.RR ** ERRUR "NAK" ** REPLACt;. WL~ MB * OUT~UT CONTROL WORO SHOULD NEVER BE NAK'O. 
* METl 10 =$R4.clNSTAT 

,1lUT :.METti 
LNJ ~6b.cNAKt:RR ** ERROR "NAK" ** REPLACE wc~ MB * INPUT SIAIU5 ~HOULO NEVER 81' NAK'D. 

* METIl LUR $R5t<MOO~IT STATu5 S6 
CMR !l>R4.:$R5 
bE >MU 13 
LNJ $btl,c5TENR ** t;.RRUR "STAfUS" ** Rt;.~LACE WCs Mb * STATUS SHUU~O HAVE bt;.EN CLEAREI) bY INIIIALIZE COMMAND. * ~TATUS REAU IN R4. 

* b :.MH J.3 

* * l~T TIMt;. - VtRl~y IN~UT STATUS RESET~ blr~ 10.&3.14 
* Mt:.T9 10 =$R4.cINSTAT 

* * 

I:IIOT 
LNJ 

:.MHI0 
$bb.<NAKtkR 

METI0 LOR $R~';~'002b' 
OH :iikS.cMOD~IT 
CMR $R5.=$R4 
b~ :.MU 11 

** t;.RROR "NAK" ** RE~LACE wC~ Mb 
INPUT SIAIUS ~hOULD NEVER St NAK'O. 

LNJ $ob.<51£RR ** t;.RROR "STA1U5" ** REPLACE WC5 I'll) * STATU5 SHOULD ut;. H~X 002b ~LUS MODE 1;11(4 OR j). STATU~ RtAD IN R4. 
* MlTll 10 =$R4.<IN~TAT 

:.MET 12 
:l>l;b.cl~AKERR 

* * 

blOT 
LNJ 

Mt:.T12 LDR $RS.<MOl)bIT 
CMR :l>R5.;$R4 
bE MUlA 
LNJ !l>Bb.c~TERR * INPUT ~TATU5 5HOULD HAVt * ~TATUS REAU IN k4. 

* * 
B MULA 

** ERROR "NAK" ** REPLACE WCS MI; 
INPUT SIAIUS SHOULD NEVER 6t;. NAK'P. 
STAlu5 ~I; 

bO I:IACK FOR INITIALIZE 
** ERRUR ·~TA1US" ** 

CLt;.AREll ALL B1TS tX(~PT MODE 

UO BACK FOR INiTIALIZE 

RE~LACE WC5 Mb 
BlI (4 OR 9). 

* NEXT VERIFy CAN FORCE I:IIT 10(NATIVE pROM LOAUING ERROR) ~HEN I)ITS 13 * (NON-t;.xI5TANT RESOURCEI A~D 14(PARITY ERROR) AKE 5ET. ALSO Vt:.RI~Y * BIT 14 NOT RESEI WHEN OUTPUT DATA TO NAIIVE PRuM. 

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

c 



OU145l 
00145~ 

001454 
001455 
00145b 
001457 
00145tl 

00145,. 
001460 
001461 
001462 
00146~ 

001464 
001465 
00146<:> 
001467 

001461:1 
OU1469 
001470 
001471 
00147;': 
OU1473 
001474 

U01475 
001''-fb 
001477 
UU147tl 
001479 

OUJ,480 
001481 
001,,8, 
UU148~ 
U01,,84 
UU148:> 

00148b 
001487 
001,,81l 
001489 
001"9u 
001,,91 
UU149<: 
U01,,93 
001494 
00149~ 
001,,9<:> 
001497 
001,,9b 
00149<; 
OU1~00 
001~01 
001~Oi 

OU1;03 
001~04 
00150; 
001500 
001:>07 

U01~Ob 
OOl~09 
U01~11J 
001511 

00151, 
001513 
001~>l4 
001~15 
001~lb 

001;17 

001;1& 
00151<; 
U01!.>20 
001521 
00152<: 
001523 

U01524 

Ou152~ 
001;2<:> 
OU1527 
OU1520 
OU152':1 
001530 
U01;31 
00153.: 
001;'33 
001534 
00153~ 

Ou153b 

001537 
00153& 
001;39 
00154U 
00B>41 

U0154, 

001;43 
001:.44 
001;4~ 
001546 

TITLt CPF~4, '~~V A' 

U5A3 
05A5 
0'jA7 
05Aij 

05 tH 
IJSb:; 
OSb5 
051:>b 

05i)1:I 
IJSbA 

05bC 
05bO 

05bf 
05<.1 
05C3 
05C4 

05CO 
g~&5 
0501 

05lJb 
1J5L)L) 
u~VF 
05tO 

1J5~": 
O~1:.4 
05t::<:> 
u51::.7 

v;E9 
05Ul 
05t:.lJ 
OSI:.t:. 

051-0 
05Fl 
05F4 
U5FI> 
U5FIl 
05F9 

O~Fb 
O~Fl.l 
U5Ft­
UbOU 
ObO, 
UbO" 
ObOI> 
Ob07 
ObOb 

ObOA 
O<:>OL 
ObOt:. 
Ob10 
061<: 
0613 

Ub!5 
Ubn 
Ob19 
OblA 
Obli.. 
06W 
Ub!F 
Ob2u 

11070 0400 
0000 14A2 
0703 
1:.380 1146 

8070 3000 
0000 J.4A1 
0703 
E3&0 114b 

8070 0000 
0000 14A3 
0703 
1:.380 114b 

b070 0000 
0000 14A1 

0703 
DbO 114b 

8070 0000 
0000 14A2 
0703 
U80 114b 

11070 0000 
uOOO 14A3 
0783 
U80 1180 

1';054 
0000 14A6 
~~g8 114b 

D870 0022 
D400 1480 
C955 
0903 
DIIO 11b5 

8070 0000 
0000 14A2 
07U3 
t:.3bv 114b 

tl070 0000 
0000 14A3 
0703 
t:.3IH) 114b 

11070 0400 
UOOO 14A2 
0703 
UtlO 114b 

tl070 
0000 
8070 
0000 
07b3 
U80 

1;070 
0000 
11054 
0000 
0870 
LJ400 
<'955 
0903 
D80 

8070 
0000 
1j00u 
0000 
0703 
UbO 

8070 
OOUO 
80~4 
0000 
5C02 
ll400 
<.955 
U9U3 

1000 
14A1 
0000 
14A3 

1180 

0000 
14Al 

14AI> 
OO,b 
1480 

llb!:> 

3000 
14A1 
1497 
14A2 

U4t; 

0000 
14Al 

14A6 

!480 

* METl3 10 

* * 

blOT 
LNJ 

MI:.Tl4 10 

* * 

blOT 
L.NJ 

MI:.115 10 

* 
blOT 
LNJ 

MLTl6 10 

* ~ESUTINu * FOLLOwING 

* * 

blOT 
L.NJ 

MET 17 10 

* * 

blUT 
LNJ 

~IETl8 10 

* * .* 

b1UF 
L.NJ 

,"OT ACK 
HAVE b~EN 

M~T19 10 

blOT 
LNJ 

* * * * 

=Z'0400',<UUTA~~ 

>MET14 
itl6,<NAKE~R 

=Z'3000',<OUTCJN 

>MET 15 
ib6,<NAK~RR 
OUTPUT CONT~OL WOHD 

=Z'OUOO',<OUTDAT 

>METl6 
ib6,<NAKE~H 

PAGE 11 

** ~RkO~ "NAKA ** REPLACE WCS MI;! 
OUTPUT ADkS SHuULD NEVER I;IE NAK'D. 

FORCE I;jOTH PA~ITY I;!ITS BAll 

** t:.R~UR "NAK" ** ~EPL.AC.E WC::i M6 
SHOULU NtVt~ 6~ NAK'D. 

SHOULU SEI ~TArus tilTS 13 ANLl 14 

** E~ROR "NAK" ** REPL.ACt wes MB 
=Z'OOOO',<OUTCJN k~~ET PARITY FURCING MOD~ 

PA~ITY FO~CINu ~OD~ ALSO NI:.C~~~ARY So OUTPUTTINu ALlK~. ETC., 
l.lOE~N'T CA05~ PA~lTY ~HKOR. 

>METl7 
iI;l6,<NAKt:.kk 
OUTPuT CONTHOL WORD 

=Z'OOOO',<UUTADR 

>Mt::T18 
ib6,<NAKt:.~~ 

** ~~kOR "NAK" ** REPL.A<.t wcs M6 
SHOULD NEVER B~ NAK'D. 

AU~~ OF NATIV~ PROM 

** t~RUR "NAt ... ' ** REPL.Att. Wc.s Mil 
OUTPUT ADk~ SHoULD NEVE~ bl:. NAK'U. 

=l'OOOO',<UUTDAT ~HOUL.D ~El 10, RE~ET 13' ANO NAK 
>M~T19 
iB6,<ACK~~R ** E~RUR "ACK" ** REPL.AtE wtS Mb 
SHOULU HAVt:. 6E~N NAK'D bEC.AUSE ERROk FLOPIBIT 14) ::iHOULD 
SI::.T wH~N OUTPUT UATA. 
=$R4,<IN~TAT 

** t:.kKOR "NAK" ** REPL.Att. wes Mil 
INPUT SlAIUS ~hOULD NEVE~ 6~ NAK'U. 

** I;.~KU~ "~TAIUS" ** REPLACE WCS MI:l . 
OK 9) ONLY SHOULO bt:. ~I:.T. STATUS ~EALl 

* Vt:.RlfY CAN SET ull::i 13(NU~-I::.XISTANT kESUUkCE I::.K~OR) AND 14(PA~ITY 
: E~ROR) WHI:.N BIT 10(NATIVE PROM LOADING t:.R~OR) t~ ::iET. 

MET21 10 =l'OUOO',<UUTAJ~ UUTPUT ADkS OF NATiVE pROM 

* * MI:.T22 

* MI:.n3 

* * MET24 

blOT >METU 
LN~ ib6,<NAKE~k 

10 

blOT 
LNJ 

to 
blUT 
LN~ 

10 

=Z'OOUO',<OUTDAT 
>MET,3 
$b6,<NAKI:.~k 

=Z'0400',<OUTAD~ 

>Mt:.T <:4 
:a>Il6,<NAKE~R 

="lOOO',<UUT<.JN 

** E~RUK "NAK" ** REP~ACt. WCS MB 
OUTPUT ADKS SHoULD NEVER I;jE NAK'D. 

SHOULLl SEl ~TA1US I:lIT 10 

** E~~U~ "NAK" ** REPLACI:. we!) Mb 

OUTPUT AUkS Of NUN-EXI~TANT KI;.~UURCE 

** I:.KRUR "NAK" ** REPLAC.t. WCS MB 
OUTPUT ADkS SHoULO NEVER I:lE NAK'D. 

FORCL RiGHT PAKITY BIT BAD 
10 =z'ouOO',<OU1DAT SHOULD SET 61T~ 13,14 AND CAU~E NAK 
b10F >Mt:.T;C:5 
LNJ $1:l6,<ALK~KR ** ER~UR HACK" ** REP~ACt. we::i MB * SHOULD HAvl::. IlEt:.N NAK'U CAU~E STATUS BII 10 ~HuULD HAVE I:lEEN ::iE1 WHEN * UUTPUT· t)AIA. 

* MET25 10 :Z'OOOO',<UUTCON RESET PARiTY FuRCING MOOt:. 

10 =$~4,<lNSTAl 

* * * 

L.OR 
Ok 
LMR 
Il~ 
L.N~ 

STATUS ~b 

iR5,:l'0026' 
$R5,<MOOblT 
$~4,=$~5 
>MET,6 
$bb,<::iTt:.RR 
HI::.X 00,6 PLU~ 

** ~RRUR "~TATUS" ** ~EPLAtE WCS Mb 
~OOE 1;I1TI4 OR 9). STATUS READ 15 IN R4. 

* Vt~IFY PARITY CHI;.CKI:.D WHI::.~ OUTPUT ADkS 
* MI:.T26 10 

* * 

to 
blOT 
LNJ 

MET27 lu 

10 

LDV 
OR 
CMR 
bt 

<KAMAU~,<UUTAlH 

> MET ,0 
:a>b6,<NAKI::.RK 

=Z'OOOO',<OUTCON 

:$K4,<lNSTAT 

$~5,;:2 
$R5,<MOObIT 
$R4,=$k5 
>APT 

SET PARITY FOR~ING MODE 

~HOULD CAUSE PARITY ERROR 

** ~~~u~ "NAK" ** REPL.ACE wtS MB 
OUTPUT ADkS SHoULD NEVER bE NAK'D. 

~I:.SET PAR1TY ~o~CING MODE 

If O.K., GO TO NEXT TE~T 



001~47 
001~4b 
001~49 
OU1~5u 
001~51 
001~50<; 
001~5;; 
001~~4 
OOl!>5~ 
001556 
001:;57 
00l~5tl 
001559 
001~1>0 
OOl~l>l 
001,1>0<; 
001,1>3 
00151>4 
00151>;' 
001~1>6 
001567 
00156tl 
00151>\i 
001570 
001571 
00l~72 
00l!>B 
001574 
001575 
00L576 

001~77 

00157lj 

001579 
0015tlU 
001581 
001~6;': 
001563 
001564 

001585 
00L586 
001581 
001~8b 

001~89 

001590 
001591 
OOl~n 
001,9;; 
001594 
001~95 
001596 
001,97 
00159b 
001599 
OUlo00 
OUl601 
00160;: 
00100;; 
001004 
00160~ 

001000 

001t>07 
00160b 
001009 
001610 
001011 
00161<: 
001013 
001b14 
00101~ 
001016 
001017 
QOlto1£> 
001019 

001b20 

001621 

001022 

00162;; 
001024 
001625 
001620 

001027 
001b2tl 
001b29 
001630 
00 631 

001b3" 
001b33 
001b34 
001b35 
001b31> 
001637 

001631l 
001639 
001040 
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Ob21 

Ob23 
Ob2!:> 
Ob27 
Ob29 

Ob2b 
ObZU 

UbZF 
01>30 
0632 
Ob34 
0035 
0637 
0639 
Oo3t:1 
063C 

0647 
0649 
Ob4t1 
Ob4C 
064£ 
Ob4F 

0650 
Ob!:>l 
065~ 

"654 
Ob!)b 
Ob5d 
Ob5'1 
065u 
Ob51.: 

Ob5U 
065t:. 

0660 
0662 
0664 
Obb5 
"b67 
06b9 
U66b 
0()6(. 

Ob6E 
Ob70 
0672 
Ob73 

06-'5 
(J6n 
0679 
Ob7A 
067~ 
Ob70 

Obn 
0()7F 
0680 
0682 
Obb4 
01>86 

E380 IHs5 

b9£>0 1495 
0900 0l>E5 
tl980 1496 
0900 06E5 
b-700 1498 
8700 1499 

tl757 
8070 01100 
0000 14A2 
tl057 
0000 14A3 
807U OCOO 
0000 14A2 
b057 
0000 14A3 

10870 AAAA 
d070 0800 
0000 14AZ 
8056 
0000 14A3 

b070 ObOO 
0000 14A2 
8054 
0000 14A~ 
C956 
090~ 

lCOl 
9FOO 1498 
OfbD 

8070 oeOO 
0000 14A2 
1l0~4 
0000 14A5 
C9'6 
09114 

leOl 
9FOO 149'.1 

1)070 0800 
0000 14A2 
tl057 
0000 14A3 
d070 oeoo 
0000 14A2 
805-' 
0000 14A3 

8070 OCOO 
0000 14A2 
1l0!>6 
0000 14A3 

b070 
0000 
8054 
0000 
(.95b 
0920 
8754 
8054 
0000 
<.900 
0981 
89&0 

oeoo 
14A2 
14A5 

14A6 
1480 
005<-
1498 
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* LNJ !IIt)6,<SlEkR ** tRROR "STMUS" ** REPLACE wes Mii 
STATUS Sb HEX 0002 PLUS MOUE bIT(4 OR 9). STATUS READ 15 IN R4. * * * * * ********************* 

* * * AUDRES5 PATH TE~T * 
* * ********************* 
* * THIS TEST NECtS5ARY ONLY IF BOTH RAMS PI<ESENT. 
* THIS TEST ASSUMES PARITY CHECKER AND DAIA PATH (DATA 
* CHECKER HAv~ BEEN fE~TEO. 

* APT 
~KIP THIS TEST. RAM 

BUS) TO PAI<1TY 

NOT PKESENT. 

* 

eMi 
bt 
CMl. 
IiL 

<RAMIFL 
<oPT 
<RAM"FL 
<OPT 

<APT t.f'l 
<APlt:.F2 

SKIP THIS TEST. RAM 2 NOT PKESENT. 

CLEAR EI<RUR FLAG 1 
CLEAR EKRUR FLAG 2 

* * CU.AI< 1ST LvC., lONE 1 UF EACH Dii 
=$R-7 * 

* 

=l'OdOO',<OUTADR AUR5 Of l~T RAM 
=SR7,<OUTOAT 

;l'O~OO',<OUTA~R 

;$R7,<OUTOAT 
AURS OF 2NU RAM 

: ~RITE HEX AAAA TO l~T LOC •• lONE 1 Of Uti 1 (MAy BE DB 2) 

* 

LOR 
10 

10 

$R6,;l.'AAAA' 
="O~OO',<OUTA~R 

;;$Rb,<OUTI)AT 
AURS Of Ub 
.;l<lTl;. AAAA 

* Rt:.AU I~T LvC., ,ONE 1 OF Otl (MAY BE 2) 

ADR~ OF Uti 

READ 
;;AAAA? 

* 

* 

10 =l'O~OO,,<OUTA)k 

10 
CMR 
bE 

;;$R4,<INOAT 
$R4,;;$R6 
>APT 1 bRANCH iF YES 

* 5ET tRRUR fLAG 1. MAY BE MB ERROR BECAUSE EITHER: l' CAN'T WRITE 
* EITHER tlOAi<V (*); 2 •. MIi :;OHORT OR OPEN 1*); OK 3. B 0 OATA-1N RI;.G., 
* DATA-OUT Rt:.~., OR DATA ~E~ECTOR(*). MAY tiE VB ERRUR BECAUSE EITHER: 
* 1. SHOl<l ON DB 1 OR 2 (*); 2. Db 1 OPEN; OR~' 8AO LOC UN DB 1. 
* (*) DENUTt~ WILL OCCU~ AGAIN BELOW. 
* LUV !IIR 1,;; 1 . SO ERRUR FLAb 

SIR $Rl,<A~TEFl 
tI >APT2 

* * HEAD lS1 LvC., LONE 1 OF DB 2 (MAY BE Db 1) 
* APTI 1v ;;l.'O~OO' ,<OUTAOH AURS OF VB 2 

10 ;SR4,<INDAT READ 

eMR !IIR4,=$~b =AAAA? 
liNE >APT" tIRANCH 1 F NO 

* * StT I;.kRUR rLAG 2. EITHER DB 2 EKROR; WR1TING INTO BOARD 1 ~AU5~S 
* WKITING INTO BOARD 2; OR ~ti ERROR; ALWAYS SELt.CT SAME DB (If MIi, WILL 
* UCCUR AGAIN BELOW). 
* 
* 

LDV 
~TR 

SET ERROR FLAG 2 

* U FAI< 1ST Lor _. 70NI:: 1 Of EACH DtI 
II 
APT2 10 =l'OdOO',<UUTA)R ADRS OF l~T RAM 

* 

10 

10 
10 

=$R7,<OUTDAT 

;;l'OCOO',<OUTA~R 

=5R7,<OUTDAT 

AURS OF 2ND RAM 

: WRITE HEX AAAA TO 1ST LOC., ZONE 1 OF Db ~ (MAy BE DB 1) 
10 ;;l.'OCOO',<OUTAOR AUR5 OF Dti 2 

10 ;$Rb,<OUTDAT ~RITt AAAA 

* * READ 1ST LOC., ,ONE 1 OF DB 2 (MAY BE DB 1) 
* 

* 

10 =l.'OCOO',<OUTADR AUR5 OF Uti 2 

10 =SR4,<INOAT READ 

CMR 
tiE 

~h 
CMR 
6Nt:: 
CMl 

!IIR4,;SR6 
>APT5 

=iR4 
;SR4,<lNSTAT 

$R4.<MOUI:HT 
APTl~ 
<APlt:.Fl 

:AAAA? 
bRANCH IF Yf;S 
i;.RROR 

ERROR FLAb 1 St:.T? 

( 'ti, 

'-J" 
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UI>&9 
('I>t!b 
06bV 
Ol>l:it. 
(Jl>llf 

0011>44 
0011>4~ 
0011>4b 
UUlb47 0090 
001b46 Ob9, 
OUlc>4\1 
001b50 

001051 
OU11>5, 
001053 
001054 
001b5~ 
001050 
001057 

0011>56 

001059 
OU11>bO 

001c>b1 
001bl>t 
001003 
0010b4 
0011>1>~ 
001bbl> 
0011>67 
0011>66 
001069 

001c>70 
0010n 
00107~ 
0011>B 
0011>74 
00107!;> 

0011>71> 
001677 
00167& 
001079 
OU1680 
001081 
OUl08,a 
0011>83 

001084 
0011>85 
301080 
001c>87 
0011>88 
001089 
0011>90 

001691 
001092 
0011>93 
001094 
0011>9~ 
001c>90 
0011>97 
001c>9b 
U011>99 
00170u 
OU1701 
001702 
00170;1 
001704 
001105 
001706 
001707 
0017011 
001709 
00171U 
001111 
00H1, 
001113 
001714 
00171!) 
00111 I> 
00111 7 
0017111 
001719 
001720 

0094 
0690 
01>'11l 
0699 
U09A 

069tl 

01>9i.J 
Ub9f 
ObAl 
UI>At 
UbA4 
ObA5 
Oc>Ao 
ObAI) 
OI>AA 
01>11(. 
ObALI 
UoAt 
obBu 

Obbl) 
Ol>bA 

Obbb 
01>1:10 
06bF 
Obl.O 
Ob(l 

Ob(, 

U60 
Ob<', 

ObCo 
OI>CIl 
OI>CA 
06Cb 
OI>C<'; 
06(0 

Ol>(i;. 
UI>OO 

01>01 
0l>D3 
01>05 
Ob[)1> 
ObD7 

OI>Dti 

01>09 
OI>Ob 

01>01. 

ObOt 
ObtO 

o bE.! 
0l>E3 

090( 

Fe(O 0003 
U380 0000 
UF80 
06&9 
13F2 

U!W 1205 
Orlll 0041:1 

FBCO 0003 
U31l0 0000 
OF&O 
Ob94 
13F5 

OFBl OU40 

8U70 01100 
0000 14A2 
ti053 
0000 14A5 
6754 
8054 
0000 14Ab 
C900 148i.J 
09Bl 0031> 
b956 
099b 

896U 1499 
090b 

FI:ICO 0003 
lH80 0000 
OF80 
Obbl 
13ft! 

1:.380 UFO 
OFA4 

fl:lCO 0003 
0380 0000 
UF80 
ObBB 
13~b 

OF97 

11980 1498 
0909 

I'BCO 0003 
U380 0000 
OF80 
ObCI> 
13Ft:. 
OF8C 

8980 1499 
0915 

FBeo 0003 
0380 0000 
01'80 
ObDl 
1401 

OF84 

U80 11F7 
OF83 

U80 I1FE 

E3BO 120e 
OF85 

0800 148D 
t380 IlB5 

x 

x 

x 

x 

x 

it 
APT3 

bt >APT4 

CALL LV$Ek.APT3.MAPI1 
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tlkANCH IF NO 

it it t:.RRUR "APT," it* MAY BE WC~ Mb 

* tITHlN Mb tHROk (Stl COMMENT AbOVE NE~AROING ~ET11NG OF ERROR FLA~ 1) 
it OR ~HOHT UN t1 rHER Utl. 
it 

it 
APT4 

it 
it 

it 

LNJ 
b 

3obb.<PHMAY 
APTl4 

CALL LVStk.APT4.MAPI2 

b APTl;; 

it HEAD !~T LUC •• ,ONt 1 Of DB 
it 
APT5 Iv ;L'ObOU·.<OUTAJR 

it 

10 :$R3.<lNDAT 

CL ;sR4 
10 ;30R4.<IN~TAT 

CMR $R4.<MUDI:IIT 
bNt APTL, 
CMR sR3.;SR6 
bNE >APTti 

CM" <APTtF~ 
bE >APT I 

APT6 CALL ~VSEk.APTb.MAPT3 

it 
APT7 

L"'J 
b 

CALL 

Sbb.<I'RRMtl 
>APT14 

LVSEH.APT7.MAPT4 

PRINT " * MAY bE WCS Mb *" 

it* ERkUR "APT," ** REPLACe. Dtl 2 

EITHER UB 2 OPeN OR BAD LUt ON Db 2 

lMAY Bt Ub ol) 

ADRS OF Db 1 

RtAD 

;AAAA? 
bRANCH 1F NO 

ERRDk. 'FIbNE()RR~R FLAG 2 ~tl? 
tlRAN(H • 

it* tRRUR "APTJ" ** REf'LAI.E WCS Mb 

ALWAYS btLlCT ~AME DB. 

pklNI " * Nt pLACE WCS Mb *" 

REf'LACE Dtl 1 

* WRITIN~ INTO Dtl 2 CAUbE~ WRITING INTO 01:1.1. 
it 

it 
APTS 

* APT9 

it 

b >APT12 

(ML 
tlt:. 

<APTtFl 
>AP110 

(ALL "VSEk.APT9.MAPT~ 

b >APTl2 

APTIO CML <APTtF2 
bl:. >DPT 

it 
APTll CALL "VSEk.APTll.MAPTb 

ENROR FLA~ 1 ~~T? 
tlRANCH IF NO 

it* ERRUR "APT~" ** REf'LAI.E Db 1 

EITHER UI:I 1 OPtN OR BAD LOC ON Db 1 

ERROR FLA~ 2 ~tT? 
bRANCH 1F NO To NEXT TES1 
it it ERRUR "AP10" ** RH'LACE Del 2 

* WRITING INTO Db 1 CAU~ES WRITIN~ INTO DB 2 
* b >APT 13 
it 
APT12 LNJ 3obb.<PRRD61 

>APT14 b 

* APl13 LNJ s6b.<PRRDb2 
it 
APT14 LNJ 566.<PRSTS 

b >DPT 
* APT1~ LOR $R5.<MODBIT 

LNJ $tlb.<STtRR 
* it 
it 

* it*ititit*ititit*itititit*it*it 

* * * DATA PATH TEST it 
it * it it itit*ititititititit* it it it it it 

* it 

PRINT " * REPLACf:: DB it" 

PRINT" * REf'LACE DB 2 it" 

PRINT SlAIUS 
~O TO NEX' n.s'! 
STATUS bB 
it* ERRUR "STATUS" it* REf'LACe. wtS 1016 

* PURPOSE OF THIS TEST TO DETECT FOLLOwlN~ fAULTS AND. IF POSSIBLE, 
it IS0LAT~ TO ORU. bY WALKIN~ l'S AND 0'5 THRU 1ST 64-BIT WORD O~ EACH 
: RAM PRESENl. CUNCERNI:.D HERE WITH PROBLtMS lXTtRNAL TO MEMORY CHIPS. 

* MOTHER BOARD FAULTS: 
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001721 
001 n~ 
00112j 
001/24 
OU172~ 
001T2b 
001 -r27 
OOI/tit! 
0017Z9 
001130 
001731 
001732 
00113:3 
OU1134 
00 173~ 
00113b 
001737 
001Hb 
00173<> 
00 J.14li 
001741 
0(j174<. 
0(j1743 
00174 .. 
001/4'.> 
00114t> 
001747 
001741;j 
00174'1 
OOl/5u 
001751 
001"/5, 
001/53 
001 E, .. 
0017~~ 
001"/5b 
00175"7 
001l5b 
OU175'1 
00176U 
001761 

001/6'-

00n63 

00U6 .. 

0017bS 

00176b 

001767 

0017bti 

OU17b9 

OUlno 

OOP71 
00177t. 
OOU7::I 
00117 .. 
00117~ 
00177t> 
0017n 
001771;j 
001779 

001180 

001761 

00178'-
001/83 

0017114 

00118'.> 

0017Sb 

001T87 
00178b 
001189 
001190 
001791 
00179i. 
00179j 
001794 
001795 

00119b 

001191 

001198 

001799 

OOlbOO 

OUlbOl 
001b02 
00 1 1I0;;l 
0011104 
001110:' 
OOlllOb 
081 807 o bOil 
0011109 

libLb 
libtLl 
ObE.F 

Ot>FI 

ObFJ 
lit>F4 

Obrb 

Obf"/ 
Vt>Fb 
ObF9 
Ot>rA 
Obrb 
libfC 
UbFI) 
vbFe 
vbFf 
v"IOO 
vlOl 
U1U2 
07U3 
0104 
U705 
(f/Ob 
U107 
U701l 
070" 0"/011 
010b 
Of 0,-
0100 
070F 
0110 

0111 
0712 
v713 
0114 
0715 
0116 
orn 
0110 
0'1l9 
011A 
071u 
0"11C 
01l1J 
071e 

tH0 
Old 
v1" 
07ZJ 
lin:, 
li72t> 

onl 
U721l 
0729 
OnA 
Onb 
012C 
0720 
072e 
072F ono 
0731 
OB2 
0733 
{)734 

8H~ 
0131S 

U73<i 
OBA 

'1800 14Ai! 
IIBOO 14A3 
1)800 14A5 

11700 149A 
89bO 1495 
U9Ul 006i! 

f870 0800 

bCUl 
f;.FOO 1487 

4COl 

5CfO 
8057 
0051 
1I0'.>t> 
0053 
b05t> 
UO'.>3 
IlO5t> 
0053 
b054 
U052 
80'.>1 
UU51 
80'.>6 
0053 
11056 
0053 
b05t> 
0053 
B05b 
U053 
C95t> 
0980 017b 
4011 
5 "/eb 

~CFO 
1$051 
0051 
b05b 
00'.>3 
b056 
0053 
8054 
005': 
bO~7 
0051 
BOSt> 
0053 
B05t> 
UO!)3 
b05t> 
g~~~ 
0980 077b 
4011 
'.>7EC 

!>CFO 
8051 
0051 
8056 
0053 
8054 
0052 
1S05'7 
0051 
1I05b 
0053 
1S056 
0053 
C956 
0980 077B 
4011 
57FO 

!>CFO 
8051 

* * * * 
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• VATII LIN~ 5HORT/OP~N 
• bAD oATA·IN ReG •• ~ATA·OUT REG •• OK DATA ~ELECToR 

(~.b. BII ~TUCK Hl~H/LOW) 
MAL~UNCTIONINu OAT~ SeLeCTOR 

* * * * * * * * * 

DAUGHTeR bOAKD FAULT~ THAT ~AN'T ISULAle TO ORU: 
- DATA LIN~ ~HORT 

OAUbhTeR oOARD ~AULT~ THAT CAN ISOLAT~ TO ORU IF HAVE 2 KAM~: 
- OATA LIN~ OP~N 
- BAD MeMORY CHIP 

* lJeFINe Kt:GI~Tek USA('I:: 

$lll.<UuTADR 
$RZ.<OUToAT 
$R3.<lNDAT 

* OPT 

* * * * * * 

* 

LOR 
LOR 
LOR 

<"L 
CML 
b~ 

$R4 U5£0 fOR WALKING 1'5 AND O'~ 
$R5 U5~D FOR 511FT COUNT (=16) 
$1<6 U~~D ~OR DATA INPUT AND lEMP 
$K7 = 1ST LOC JF RAM 1 OR RAM i! 

<lJPT~Fl 
<RAMIFL 
vPT1 

CLI;;AR RIIM 1 ERROR FLAG 
CHEtK 1~ KAM L PRESENT 
BRANCH IF NO 

* WALK 1'5 THMU l~T 64-BIT ~OCATION OF kAM 1 
* LOR $R7.=Z'01l00· 1ST LOC O~ RAM 
* DPTl 

* 
* 

Lov 
~TR 

LOV 

:IoR6.=1 
$K6.<TMPI 

:IoR4.-1 
: LUNt 4 (COMt:~ BliCK HERE TO WALK 0'5 THRU 1ST Lve OF EACH KAM PRE5ENT) 

OPT2 LoV $R5.=-16 
OPT3 10 ;$R7.=$Rl OUTPUT ADRS 

* 

Iu 

10 

10 

10 

10 

10 

10 

10 

lu 

CMI< 
bNt 
5CL 
blNC 

* LONe 3 
* 
DPT4 

* 

LDV 
10 

10 

Iv 
10 
10 
10 

10 
10 

CMR 

~~C 
blNC 

* LONe ti 

* 
DPT5 

* * ZONE 
* 
DPT6 

LIN 
10 
IU 

10 

10 

10 

10 

~MR 
bNE 
5~L 
blNC 

=$R6. ;:IotU 

=$R6.=$R3 

=:IoRb.=$R3 
;$k4.=$R2 

;:$R7.=$1<1 

::$R6.=$R3 

=$R6.=$R3 

=$Rt>.=$R3 

=$R6.=$tH 
$R4.;$R6 
<OPTtRI< 
SR4.1 
!loR!> .>DPT3 

$1<5.=-16 
=$IH.=$RL 

;$kt>.=$R3 

=:IoR6.=$R3 

=$R4.=:IoR2 

=$R1.=$Rl 

=$R6.=:IoR3 
=$R6.:;:IoR3 

;$R6.=$R:.I 

$R4.=$R6 
<oPTeRR 
$R4.1 
:Iok!>.>IJf'T4 

:t.R!>.;-lt> 
:;iR1.=$Rl 

=$k6.::iR3 
=$R4.;;$RZ 

=$k7,::iRl 

::$R6.;$R3 

::$R6.::$R3 

iR4.;;$R6 
<UPTtRR 
:IoR4.1 
$R5.>DPT~ 

INPUT DATA (OUMMY FOR zONt bUMP) 

INPUT DATA (OUMMY FOR zONe bUMP) 

INPUl DATA (DUMMY ~OR zONt bUMP) 

OUTPUT OAIA TO ZONE 4 

OUTPUT 1101<5 

INPUT DATA (DUMMY FOR zONt bUMP) 

INPUT DATA (DUMMY FOR zONt bUMP) 

INPUT oATA (DUMMY FOR zONt bUMP) 

INPUT PATII FROM LON~ 4 

eRROR 
ROTATE 1 (OR 0) 1 POSITION Lt~T 
DU It> TIMeS 

OUTPUT ADKS 

INPUT DATA (OUMMY FOR ZONE bUMP) 

INPUT DATA (~UMMY FOR ZONt bUMP) 

OUTPuT UAIA T0 ZONe 3 
OUTPUT AOI<S 

INPUl DATA (DUMMY FOR zONE bUMP) 

INPUT PATA (UU~IMY FOR ZONE bUMP) 

INPUl PATA FROM LONE 3 

eRROk 
ROTATe! (OR 01 1 POSITION LEFT 
00 It> T!ME5 

OUTPUT ADRS 

INPUT DATA (DUMMY FOR zONt bUMP) 

OUTPUT UAIA TO ZONE 2 

OUTPUT AORS 

INPUT DATA (DUMMY FOR zONt bUMP) 

INPUT UATA FROM ZONE 2 

IORROR 
ROTATE L (OR 01 1 POSITION LEfT 
DO It> TIMES 

OUTPUT 1I0l<S 
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OOllilO 
OOlbl1 
001li12 

073ij 
073<' 
073D 
073E 
OHF 
0740 
0741 
0742 
0743 
074:' 
0740 

OOlli13 
001(114 
00181!> 
OOllilb 
Oglo17 
o 181(1 
001li19 
001(120 
001b2l 
001b2~ 
001023 
0011i24 
OOlIl2:' 
001&2b 074F 
001b27 0751 
001b2b 
001b2'1 07:'2 
001li30 07:'4 
001li31 
00,lli3c: 
00i b33 • 
00 b34 0755 
001b35 0757 
001li3b 
OOloH 
001b3b 
001b39 
001b40 
001li41 

0747 
0749 
074U 
0'741.1 

001b4" 
00184j 
001li44 
001b45 
001b4b 
001847 
001840 
001849 
001b5IJ 
001S51 
001b5~ 
001S53 
001054 

001855 
001856 
001b57 
001b58 
001859 
00106IJ 
88lg~~ 
001b6::> 
0011164 
OUlb6:' 
001b66 
001b67 
001&6b 
00lb69 
00 b70 
001871 
001b7, 
001&73 
001&74 
001b7S 
001b70 
001b17 
001b7b 

OOlb79 

0159 
075b 
075C 
0751) 
075F 
0701 
07{)3 
071:>5 
0707 

071:>9 
076A 
076b 
0760 
071:>1' 
v17U 
0172 
0'174 
077:' 
0770 

0717 
0779 

071b 
(711) 
017t:. 
077F 
078l 
07&3 
0784 
078b 
0788 
(;789 
071lb 
07bC 
071iE;. 

v7SF 
0791 
0793 
0794 
079;' 

g81U~ IJ796 
001bS, 0798 
OOlliS:; 
00i li84 00 b8S 
00 bSo 

001b81 
OOlliSB 
001b89 
001b90 
001b91 
001b9': 
001b93 
0011>94 
00109;' 
001b96 
001&91 
OOlb9b 
001b99 
001900 

079A 
079C 
07910 
079F 
07AO 

07Al 
O'lAj 

07A4 
07Ao 
07A7 
07M 
07AA 

0051 
8054 
0052 
b057 
0051 
8056 
0053 
C956 
09Bl 0037 
4011 
571'4 

CS70 FFFE 
8880 14S7 
u980 1487 
0901 FFA9 

f970 0800 
0988 
b9S0 1496 
0908 

FS70 OCOO 
OF81 FF9B 

S9S0 
098E 
8054 
0000 
<:'900 
0900 
DSOO 
U80 
OFSl 

b7:'4 
SO 54 
0000 
C900 
09F4 
Fb(O 
03S0 
OFSO 
0170 
1404 

149A 

14M 
1480 
07CA 
14S0 
llB5 
0062 

14A6 
48D 

0003 
0000 

E380 11F1 
OF80 01(8 

<:'1'00 14S8 
8754 
b054 
0000 14A{) 
C900 148D 
09EO 
(;800 1488 

F970 OSOO 
091C 
8980 1495 
0921 
8980 l49A 
098C 

fb~9 -0003 
0380 UOOO 
OF80 
07eF 
1407 

10380 UFf: 
OF81 002F 

FUCO 0003 
0380 0000 
OF80 
079A 
140A 

1'.380 1205 
OFA5 
89bO 1496 
0906 
~~8A 149A 
OF80 0755 

x 

X 

X 

* 

10 

10 

IQ 

~~~ 
SCL 
BINC 

:iR4,=$RZ 
:iR7.=iRl 
=iR6.;:iR3 

iR4.:iR6 
I)PTERR 
$R4.1 
$R5.>OPT6 
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OUTPUT VAIA TO ZONE 
OUTPUT ADKS 

INPUT DATA fROM lONE 1 

ERROR ' 
n8TtlETtMJ~R OJ 1 POSITION LEFT 

* WALK O'S 
* LOR 

Of:C 
(;MZ 
bE 

THRU l:'T b4-BlT 
ii>R4.=Z'fFFE' 
<TMPI 

~O(ATION OF THIS RAM 1F HAVEN.T ALR~ADY 
PATTERN FOR WA~KING O'S 

* * 

* DPT7 

* 

CMR 
bNE 

<TMPl 
VPT2 

CMl <RAMlFL 
bE >I)PT10 

wERE WE TESTIN~ RAM 1? 
bRANCH If NO 

~~~~~Hl~FK~ST2 PRESENT 

* WALK l'S THRU 1ST 64-bIT ~OCATION Of RAM 2 
* OPT8 LOR iR7.=Z'OCOO' 1ST LO(; O~ RAM Z 

B OPTl 
* * FINISH UP (AND ~HE:CK FOR DB 1 E;RROR) 
* DPT9 CMl 

bNE: 
<OPTtFl ERROR IN 1ST RAM? 
>DPTl;.: BRANCH IF YES 

DPTlO 10 =$R4.<INSTAT INPUT SIATUS 

DPTll 

* 

CMR 
bE 
LOR 
LNJ 
b 

* bOTH RAMS 
* DPTl2 CL 

10 
CMR 

DPTl3 
BNE 
CALL 

SR4.<MODblT 
<MAT 
ii>R5.<MOOblT 
~~¥,<STE;RR 

PRESENT 
=iR4 
::;:iR4.<INSTAT 
:oR4.<MOD6IT 
>I)PTll 
ZViER.OPT13.MDPTl 

IF O.K., bO TO NEXT TEST. 
STATU5 :'6 
** ERROR "5TATU5" ** RE~LA<'E wes Mb 
GO TO NtXI TE51 

** ERROR "DPTI" ** RE~LACE Db 1 

* * 
CAU5t; EITHER DATA LINE OPEN OR BAD MEMORY CHI~. 

* 
LNJ iBb.<PRRDB1 
Ii <OPTtR!> 

* ERROR ANALY5lS 
* DPT~RR STR iR4.<TMP2 

CL =iR4 
10 :sR4.<INSTAT 

* 

* 

CMR 
bNE; 
LOR 
(;MR 
~~z 
BE 
(;MZ 
BNE; 

* 60TH RAMS 
* OPTER1 (;ALL 

iR4 • < MOOI:H T 
>DPTll 
iR4.<lMP2 
$R7.:Z'OIl00' 
>DPTtR3 
<RAMHL 
>DPTtR4 
<I)PTtFl 
>WTLKZ 

PI<ESENl 
lVSER.I)PTER1.MDPT2 

PRINT" * REPLACE DB 1 *" PR NT STATUS 

WERE WE TESTINb RAM 1? 
BRANCH IF YES 
NO - IS RAM I,PRESENT? 
BRANCH IF NOT 
YES - EKROR FI<(.JM 15T RAM TE51? 
bRANCH IF YES 

** ERRUR "OPT.::" ** RE~LACE Db 2 

* ~AUSt; EITHER DATA LINE OPEN OK BAD MEMORY CHI~. 

* LNJ SB6.<PRRDB2 PRINT· * REPLACE DB 2 *" 
b I)PTER5 PRINT STATUS 

* * BOTH RAMS PRESE~T 
* DPTE;R2 (;ALL ZV$E;R.DPTER2.MDPT3 ** E;RRUR "DpH" ** MAY BE WCS MB 

* * * 
SEE (;OMMI:I'lTS AT bEGINNIN:> OF TH15 TEST. IF NOT MOTHER BOARO FAULT. 
THEN ITtS A VATA LINE SHJRT ON ONE Of lHt DAUGHTER BOARI)!). 

* 
LNJ 
b 

DPTER3 (;MZ 
bt. 

~~~ 
b 

* * JUST 1 RAJV. 
* 

i66.<PRMAY 
>I)PTI:K5 
<RAM2FL 
>OPTEk4 
:oR6.:1 
iRb.<OPTEFl 
<DPTtI 
PRESi;.NT 

~~l~+ SlAr~sMAY 6E WCS Mb *n 
15 RAM ~ PRESENT? 
bRAN(;H IF NOT 
$H FLAb 
GO TEST 2ND RAM 

o 



c 

c 

TITL~ ~P~54. 'RtV A' 

001901 

001'10, 
001'103 
001'104 
00190:> 
001'101> 
001'107 
001\10tl 

001'109 
001910 

001 '1ll 

00191, 
OOt913 
001\11'+ 
00191:> 
001911> 
001917 
001916 
001919 
001920 
001':121 
00192;: 
001923 
00192,+ 
OV192:> 
001920 
001927 
00192& 
001929 
001930 
001931 
001932 
001933 
00193,+ 
001935 
001930 
001937 
001':13b 
001939 
001940 
001941 
00194~ 
001943 
001944 
001945 
001941> 
001947 
00194b 
001\1'+9 
001950 
001951 

00195;.: 
001':153 
00195'+ 

00195; 
001951> 
001'157 

00195b 
001959 
001900 
001'101 
001':162 
001903 
001904 
00190' 
00190b 
001967 
00196& 
001969 
001970 
001971 
00197, 
001973 
001974 
00197:; 
001970 
001977 
001978 
001919 
001980 
001981 
00198':: 
001983 
001984 
00198:1 
00198b 
001987 
001 98& 00 989 001990 
00 991 
001992 
001993 

07 AI.. 
OIAi:. 
07bO 
07Bl 
0lb2 

0lti3 
07ti; 
07t:n 
Olbtl 
07b'1 

O/btl 
V7bU 
07bF 
07<..U 

07U 
U70 
Ol~; 
07Co 
U7C7 

07Ctl 

07CA 
07CtI 

07CI.) 
07CF 
0701 
07u;.: 
V70,+ 
V7Vo 
07v8 

v7D9 
OIDo 
0701.) 

U7DF 
U7U 
V7U 
07£4 
V7Eb 
V7E7 
U7Etl 

07E9 
07EA 
07EC 
07EE 
07EF 
01FO 

07F" 
07F4 
07fb 
07FII 
07FA 

onc 

07FE 
0&00 
0802 

FBCO 0003 
1.1380 0000 
OF80 
O·,AC 
140(; 

FBlO 0003 
1.)380 0000 
OF80 
g6a 120C 

FbCO 0003 
1.)380 0000 
OFtlV 
134F 

FbCO 0003 
1.)380 0000 
Of80 
130'1 
OF83 

U8U 120C 

lC02 
9FOO 1489 

9600 1495 
9AOO 149b 
Hi08 

9870 
9FOO 
9670 
01'87 

':1870 
9FOO 
9870 

6000 
0000 
8752 
b800 
8052 
0053 
17FE 
tl054 
0000 
0600 
C955 
0903 
E380 

9800 
A800 
b800 
<"870 
pa70 

0400 
1487 
FOOO 

0600 
1487 
EOOO 

1497 
14A2 

14A3 

14M 
1480 

14A2 
14A3 
14A5 
5555 
AAAA 

9B80 1488 

F800 1497 
ti800 1487 
!:.FOO 1486 

x 

PA<:'E 23 

PPT~R4 CALL tVStN.DPTEM4.MDPT4 EIIHEN Mil OR Db 

* * * * * * 

SEE COMM~~TS Al IlE<:'INNINb OF THIS TLST. If NuT MOTHER bOARD FAULT. 
THEN IT'5 A FAULl ON TH~ DAU('HTE~ BOARI.) <..AU5EU EITHER BY DATA LINE 
SHORT/OPEN O~ ~AD MEMORY CHIP. 

NUTE: If ERROK KE5TRIllEO 10 ONt BIT UF ONt 40Nti IN MAT ERKORS 
FOLLOWING. MOST LIKtLY bAD MEMONY lHIP ON PB. 

CALL LVST.MSG4P PRINT· * tIIHER WCS Mb ON DB *" 

* 

LNJ $b6.<PRST5 
(ALL LVST~.M5(,4E 

CALL LVST<...MSG4f 

b >MAT 

* PRINT 5TATu:; 
* DPTtR5 LNJ Sbb.<PRSTS 
* * * * ********************* 
* * * MEMONY ARNAY TESI * 
* * ********************* 
* 

PHlNI :;IAIU5 
PR NT NUTE AbOvE. 

PRINT RESI OF ~OTE ABOVE. 

('0 10 NI:.XI TI;5T 

PRINT SIAIUS 

* THIS TE5TI"MAT") TAK~S AB~uT 3 SECS. 
: TEST PATTENN5 HER~ 10 PIC( UP ANY INTERNAL CHIP PROBLEMS. 

* E5TAb'LI5H "TMP3" 
* MAT LDV SRI.:2 

5TR sRI.<TMP3 
* 

00 TEST lWICE. 
2ND'TlME. 

5WITCH PAIT~RNS 

* CLEAR M,MORI : (151 ES AbL 5-H It- IK O~ 2( PRE5tNT • E51AtlLISH "TMP1") 

* 

* MAT2 

* MAT3 

MAT4 

* 

* * 

LDR $Rl.<~AM1FL 
ADD SR1.<RAM2FL 
bEVN sl<l.>MAT2 

LON sRI.:I024 
STN sIU.<IMPl 
LPN $RI.:·4090 
b >MAD 

LPR sRl.:2048 
STR $Nl.<TMPl 
LPR SRI.:-tll92 

10 <RAMAPN.<OUTAOK 

CL =$R2 
LPR $N3,<OUTPAT 
10 :SR2.=SR3 

blNe $Rl.>MAT4 

10 :$R4,<INSTAT 

LPN 
<"MR 
BE 
LNJ 

:a.R5.<MODBIT 
SR4.:$N5 
>MAT4B 
:Io1:l6.<5TENR 

: D~fINE REGISTER USAGE 

MAT46 

* * 
* ***** 
* 

LPR 
LOR 
L()R 
LPR 
LPR 

LAb 

$Rl.<OUIAPH 
sR2.<OUTOAT 
sR3.<lNDAT 
$R4.=Z'5555' 
$R5.=Z'AAAA' 
iRb U:;EP fON l~PUl 
$R7 OEfINtD NEXT 
$Bl.<TMP2 

lK PNE:;I:.NI 

2K PRE:;ENI 

OUTPUT ADR5 Of I:;T LOC. 

OUTPUT VAIA (;:VI 

DO 4K ON ijK TIME5 

** ERROR "STATU5" ** REPLALE WLS Mb 

2ND Ttl'll:. = AAAA 
2ND T Mt. = 5555 

AND TEM ONARY STURE 

APRS OF eVUNTEN (lK OR ZKI 

* COMES HERE FOR ~ND TIME lrlRU "MAl" 
* ***** 
* * SETUP FOR NEXT lEST 
* MAT4A LOR SR7.<RAMADR 

$R6.<TMP1 
SRb.<TMP2 

APRS OF I~T RAM LOC 

* ***** 
* * COMI;S * WRITE 
* ***** 
* 

~~~ INITIALIZE COUNTER (lK OR 2K) 

HERE lK OK 2K lIMES (DEPENDING ON NO. RAMS). 
AND VERIfY EVERY LOCATION. STARTING AT 1ST RAM LOC •• 



TITLE CPFS4, 'REV A' 

001994 
801995 o 996 

001997 

001998 

001999 
002000 
OO?(.oOl 
00200<: 
002003 
002004 
002005 
002001> 
002007 
00200b 
002009 

002010 

002011 

00201;:: 

OU201J 
002014 
00201~ 
002011> 
002017 
002u1b 
002(.019 
002U20 
88~g~~ 
002U23 

002024 

OO;::02~ 

002021> 

002027 
00202b 
002029 
002U30 
U02031 
002032 
U02U33 
002034 
002u35 
00<:030 

002u37 

002u30 

002039 

00204U 

002041 

002U4<: 
002043 
002044 
00204~ 
002041> 
002047 
00204il 
002049 
00;::05U 
0020!)1 
00,05<; 
00,0521 
002054 
002055 
OuiW50 -
002u57 
002U!)b 
OU2059 
002UI>U 
0(.02(.001 
g8~g~~ 
002U64 
002065 
002066 
002U67 
00206b 
00;;:069 
OU2070 
00<;071 
00207<: 
002U73 

002074 

002U7~ 
002U71> 
002U77 
002071> 
002U79 
002U80 
002U81 
002082 

002083 

0804 
0805 
0606 
0807 
0808 
0809 
ObOA 
080b 
U80t 
0801> 

080E 
OilOF 
0810 

081<: 
08U 
0814 
Ob1, 
Ublo 
U817 
08111 
Oil19 
OillA 
Oblt; 

081t 
081l) 
0811:'. 

Ob30 
0831 
01132 
Ob3J 
0834 
083, 
0830 
0837 
OB3t1 
U83'} 
U83A 
0831::1 
Vb3(' 
Ub31.> 

Uil3t. 
0831-
Ob4U 

0842 
0843 
0844 
0645 

0847 
Otl49 
01l4':; 

Ob41) 
01>4t. 
Ob4F 
VII50 
Ob51 
0852 
ObS~ 
Ob54 
U85~ 

0857 
0858 
0659 
Ub5A 

8057 
0051 
8054 
0052 
8057 
0051 
8056 
0053 
C956 
0905 

2COl 
6854 
1:.380 0970 

8054 
0052 
tl057 
0051 
il056 
0053 
8056 
0053 
C956 
090~ 

2(0.2 
b854 
1:.380 0970 

il054 
°8!:12 8 57 
0051 
8056 
g8~~ 
0053 
8056 
0053 
C956 
0905 

2(03 
B854 
E3ilO 0970 

8054 
0052 
8057 
0051 
8056 
0053 
8056 
0053 
8056 
0053 
80,6 
0053 
(.956 
0905 

2C04 
btl54 
UtiO 097U 

8AD7 
8881 
89bl 
09bl FFBE 

Faoo 1497 
EaOO 1487 
EFOO 1488 

8057 
0051 
tl051> 
0053 
C9~o 
0905 

2COl 
b854 
U80 0970 

bO!>7 
0051 
b055 
0052 

* lONE 
* MAT!> 10 

* 

* 

10 
10 

10 

CMk 
BE 

tg~ 
LNJ 

* LONE 2 
* MAT6 10 

* 

* 

10 

10 

10 

CMR 
bE. 
L(JV 
LI.>R 
LNJ 

* ZONE 3 
* MAT7 10 

* 

* 

10 

lu 

10 

10 

LDV 
LOR 
LNJ 

* "ON~ 4 
* MAT8 !i.) 

* 

* 

IU 

IU 

10 
IU 

10 

CMf< 
bE 

tg~ 
LNJ 

* CHI:.CK IF 
* MAT9 

* *-

lNC 
DEC 
CMZ 
bNE 

* SETUP FOR 
* 

* ***** 
* 

LOR 
LDR 
STI{ 

:$R7,;:$Rl 

:$R4,=$R2 

=$R7,=$IH 

=$R6,=$R3 

:liR4.=:liR6 
>MATc. 

$R2,=1 
$R3,=$R4 
:liB6,<MATERR 

=$R4,=$1<2 

=$R7,=$1<1 

=$R6,=$R3 

=$R6,=$R~ 

$R4.=$R6 
>MA1"7 

$R2.=2 
$R3,;:$R4 
$b6.<MATERk 

=$R4.=$R2 

:;$W7t=$Rl 

:;$Ro.=$R3 

=$R6,=$R3 

=$R6.=$R3 

=$R4.=:liR2 

=$IO.=$Rl 

=$R6.=$R3 

=$R6.=$R~ 

=$R6.=$R3 

=$R6.=$R3 
$R4,;$R6 
>MAT9 

iI<2,=4 
:IIR3.;:I>R4 
$b6.<MATERR 

DONI:: Ht:.RE 
:;$R7 
$Bl 
$tH 
MATS 

NI::XT TEST 

:IIIH. <RAMADk 
:IIR6,<lMPl 
$Ro,<TMP2 
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OUTPUT AOKS 

OUTPUT DAIA TO ZONE 1 

OUTPUT AOKS 

INPUT OATA FROM ZONE 1 

PASS lUNE NO. (R2 RESTOREI.» 
PASS DATA S.B.(R3 RESTORED) 
** ERRUR "MAT" ** REPLACE DB IN R3 

OUTPUT I)AtA TO ZONE 2 

OUlI-'UT ADkS 

INPUT I>ATA (I.>UI"MY fOR ZONE bUMP) 

INPUT DATA FRU,,, lONE 2 

PASS ZONE NO. (R2 RESTORED) 
PASS DAtA S.BfIR3 RESTOREI») . ** E.RROR "MA' ** REPLACt. DB IN K3 

OOTPUT DAtA TO ZONE 3 

OUTPu1 ADKS 

iNPUT DATA (OUMMY FOR ZONt. bUMP) 

1 NPU r OA T A WU,,,MY FOR Z ONE bUMP) 

INPUt DATA FROM ZONE 3 

PASS ZONE NO. (R2 RESTORtl») 
PASS ,DAIA S.B./R3 RESTORED) 
** ERROR "MATd ** REPLACE DB IN k~ 

UUTPUT DAIA TO ZONE 4 
OUTPUT AI.>KS 

INPU1 I.>ATA (Oll,'1MY FOR ZONE bUMP) 

INPUT DATA (DUMMY FOR ZONE bUMP) 

lNPUT DATA· (OUI~MY FOR ZONE bUMP) 

INPUT DATA FROM lONE 4 

~ASS ZONE ~O. \R2 RESTORED) 
PASS DAtA S.B.eR3 KESTOR~U) 
** ERRUR "MATd ** REPLACE Db IN K3 

bUMP TO NEXT o4-tilT WORD AI.>R~ 
I.>ECR~M£NT (OUNTEk 

DO lK Ok ~K TIMES 

kE-INITtALILE ADRS OF 1ST RAM LOC 
kE-INIT1AL!ZE ~OllNTER (lK OR ~K) 

* (.OM~S H~RE IK Ok 2K TIMES (O~P~Nl)lNG * VERIFY LAST/WRI1E COM~LI:.M~Nl/VERlfY. * RAM LOC •• 

ON NU. kAI'IS). 

* ***** 
* * LONE 
* MAT 10 10 

* 

* , 

10 
('MR $1{4,;$k6 
b~ >MATll 

Lvv 
LOR 
LNJ 

$R2.;1 
$R3.=$R4 
$bo,<MATERR 

MATll lC.I =$R7.=:I>R1 

=$R~,=iR2 IV 

EVt.RY LOCATION, STAkTINu AT 1ST 

OUTPUT ADkS 

INPUT DATA FROM lONE 1 

PASS ZONE NO. (R2 KESTOR~I») 
PASS DAtA S.B.\R3 RESTOREU) . 
** ERRUR "MAT" ** REPLACE DB IN R3 

OUTPliT AI.>KS 

OUTPUT vArA TO ZONE 1 

o 

c 
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002u84 085U 8057 10 =sR7,;sRl OUTPUT ADK5 
085C 0051 

002085 0851> 8056 10 =SR6,=SIH INPUT DATA FROM ZONE. 1 

(~: 085t:: 0053 
002u8b 085F 0956 <'MR sR5.=51<6 
002087 0860 0905 BE >MATl2 -, 
00208il II 
002089 Oil!> 1 2COl LD~ SR2,=1 pA5S tONE NO. IR2 I<E5ToRE.D) 002U9U OB62 0855 LD $R3.;:SI<5 PA5S AlA 5.Bi 1R3 1<E. 5TSRED) 
002091 0863 E380 0970 LNJ 3.B6.<MATERR 1111 ~RRUR "MA" 1111 EPLA<.t DB IN R3 
002092 II 
002093 II lONE. 2 
002094 II 
00209~ 01l6!> 8056 MAllZ 10 =$R6.;$1<3 INPUT DATA ~ROM ZONE. 2 

0866 0053 
00'W9t> Ob67 <'956 CMR SR4.=3.R6 
002U97 0868 0905 bE >MATI3 
00209b II 
00,U99 0869 2C02 LDV $R2.;2 PAS5 ZONE NO. IR2 I<ESTORED) 
002t OO U86A bll54 LOR $R3.=3.R4 PA55 DAIA S.b.\R3 RESTORED) 
002 01 U86t1 U80 0970 LNJ $B6.<MATE.RH 1111 f.RRUR "MA I' 1111 RE.PLAU:" DB IN 1<3 
002102 II 
002103 0860 8057 MATl3 10 =sR"7.=5IU OUTPUT AOI<S 

0661:. 0051 
002104 Ob6F 11056 10 =$1<6.=5R3 INPUT OATA (OU,,,MY FOR ZONI:. bUMP) 

Ob"70 0053 
00210~ 08H 8055 lU ;51<5,;:SI<2 OUTPUT DAIA TU ZONf. 2 

087.2 0052 
002106 (;il73 8057 10 =$1<7.=510 OUTPUT ADI<S 

0874 005! 002107 0875 805 lU =$R6,;$IB INPUT OATA IOUI-IMY FOR zONt bUMP) 
Otl7!> 0053 

00210il Obn 8056 10 =$R6.=$R3 INPUT OATA FI<UM LONE. 2 
01l"7il 0053 

002109 Oil19 0956 CMI< $I<S.=3.1<6 
U02110 007A 0905 bt. >MAU4 
002111 II 
00211.: 007~ 2C02 Li)~ $R2.;2 PA~S bUNt:: NO. IR~ RESTOREU) 002113 Otl7 . bas!> LU ~R3.=$1<5 PAS~ AlA S.B.IR RESTOREV) 
002114 U87lJ E380 0970 LNJ ",b6.<MATf.RR 1111 tRRUR "MAT" 1111 REPLA<.t:. DB IN R3 
002US II 
002116 * LON!::. 3 
00211 7 II 
00211b 087~ 8056 MAT14 10 ;SI<6.=SI<3 INPUl DATA FI<0M ZUNE 3 

ObllO 0053 
00211':/ 0881 1956 CMI< !l>1<4.=51<6 
00212u 01182 0905 tit >MATl5 
002121 II 
002122 0883 2C03 LUll !l>R2.=3 PASS ZONE NO IR2 RESTOR!::.U) 
00il23 Ob84 B854 LUR $R3.=SR4 PASS DAIA S.e.IR3 I<ESTORtU) 
00£124 Ollll~ £380 0970 LNJ !l>B6.<MAT!::.RI< 11* ERRUR "MAT" 1111 REPLACt DB IN R3 
002125 II 
00t12t> 0887 11057 MATIS 10 ;$R7.;:;5Rl OUTPUT AORS 

088b 0051 
00t: 12-1 0889 60St> lU =$R6,=$R3 INPUT i)ATA IDUI~MY FOR ZOi'lt bUMP) 

f' 088A 0053 
002121:1 Obbb IW56 10 =$1<6.;SI<3 INPUT liATA (OUI'IMY FOR ZOi'lt bUMP) 

Uailc. Q053 
002129 081li) b05s 10 =$R5.;$R2 OUTPUT UAIA TO ZONE. 3 

Q81J~ UOS2 
00213U USB bOS7 10 ;51<7.=$1<1 OUTPUT ADKS 

0690 UU5l 
002131 01l9l bOS6 10 =$1<6.;:SI<3 INPUT DATA (DUI~MY FOR ZOi'll:. BUMP) 

Ob92 0053 
Q0213.: QIl93 bUS6 IU ;$R6.;5R3 INPUT DATA (I)UI~MY FOR zONt. bUMP) 

UIl94 0053 
002433 U895 11056 10 ;$R6.=iR3 INPUT DATA FROI~ ZONE 3 

Ob9b U053 
002134 0897 1)956 CMR $RS.=5R6 
on13~ 08911 0905 bf. >MAT16 
002136 II 
002131 0899 2<.03 LU~ $R2.:3 PA~S bONE. NO. IR2 RESTOREU) 
002131l Ob9A b855 LD $R3.:5RS PASS AlA 5.6. R3 I<ESToRl:.li) 
002139 089b t::.3bO 0910 LNJ $B6.<MATI:.RR *11 ERRUI< "MAT" 1111 REPLACI:. 06 IN 1<3 
00214U II 
002141 II ZONE 4 
00214<: II 
00'143 0890 8056 MATl6 lU =3.1<6.;$1<3 INPUT DATA FROM ZONE 4 

Otj91:. 0053 
002144 01l9F 1956 lMR !l>R4.;SR6 
00214~ 08AO 0'Hl5 bf. " >MATJ.1 
00l!-14b 

!l>R2.;4 PA~~ nONE NU. IK2 RESTOREli) 00214 "/ UII"~ "C04 .. UV 
00214ti OSA" b854 LDI< $R3.;$1<4 PASS AlA S.~.IR3 I<ESTOREU) 
00214':/ 0llA3 E380 0970 LNJ !l>b6,<MATEI<R 1111 EI<RUR "M T" 1111 REPLACI:. DB IN 1<3 
00215Q II 
OOil 51 UIlA5 11057 MATl7 lU =$1<7 ",$1<1 OUTPUT AORS 

OIlA!> 005! U02152 OSA7 805 10 =$R6.=$R3 INPUT DATA (DUMMY FOR zONt BUMP) 
OilAil 00;;; 

002153 UbA9 8056 lO =$R6,;3.1<3 INPUT OA1A 10UMMY FOR zONt BUMP) 
08AA 0053 

002154 OilAb B056 10 ;51(6.=5R3 INPUT DATA IDUMMY FOR ZONt bUMP) 
OilAC 0053 

002155 oeAU bOS5 10 =SR5o=sR2 uUTPUT OAIA TO ZONE 4 
08A~ 0052 

oo'nsl> oeA 11057 10 =51<7.=51<1 OUTPUT ADI<S 
Q8UO 00;1 

BUMP) 002157 Oilbi 11056 10 =$R6.=51<3 INPUT OATA IDUMMY FOR ZOi'lt 
\,IS8.: g8~g OATA (DUMMY zONt BUMP) 00215b Oil6j IU ;$R6.;:5R3 INPUT FOR 
U8b4 0053 

DATA IDUMMY fOR zONt bUMP) 002LS9 Obb5 {;056 10 =$1<6.=$IU lNPUT 
0llb6 0053 

002160 01167 11056 10 ;$R6.=$R3 lNPUT I)ATA FROM ZONE 4 
\,I66b OO!>3 

002161 QilB9 0956 lMI< $R5.;$R6 

C"'-; 00216'<: ObBA 0905 81:: >MAT1S 
002163 II 

004:1 64 Oobtl 2C04 LDII !l>R2.:;;4 PASS ZONE NO. IR2 RESTOR~D) 
.Y 002 6!> USBC 8855 LOR :l>R3.=$R5 PA5S DAIA S.B IR3 REST2R~I) 

002166 OSiW USO 0970 LNJ $b6.<MATI::RR 1111 E:.RkUH "MAT" 1111 EPLACE DB IN R3 
0021b7 II 
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OO;<lbb * CHlCI<. If DuNE Ht.RI: 
002169 * 00217u Obuf IlAD7 MATl8 INC =$R7 BUMP TO Nt:.XT b4-6IT WORD ADR:) a 002171 Oll(u 8881 1)£( ,.B1 DlCRI:MENT COUNTER 
002172 01l(1 8981 CMl :i61 

1)0 lK OK lK nl'lE5 OOdH 08(l 0981 FF8A BNE "IATlO 
o Of! 174 * 00217!> * 00217b * SI:TUP FOR Nt:.XT TE:)T 
002177 * 00<:L7b 08t4 E:.600 149b LDR :l>R6.<KAM2FL 15 RAM l PRESE~T? 
002179 Oil 6 6984 e~~' :oR6.>MAT19 tlRAN(H LF Y~S 
00,::180 OliCl FB70 OBFF iR7'=fi'OtlFf' HIGHE:.ST AUR IN 1ST RAM 0021lil ObC9 OFB3 tI >MATc: 
002182 OSCA FIl70 OFFf MATl9 LI)R :iR7'=r OFff ' Hl~HE:.51 AURS l~ 2ND RAM 
002L8.3 OS(( l800 1487 MAT20 LDR iR6.< MPI RE-IN11ALIZE:. COUNTER (lK 01< 2K) 
002184 Ob(E:. EFOO 1488 STR $R6.<TMP2 
00d8!> * 002186 ***** 002187 * 002188 * (OM£S H£Rl lK OR 2K TIMI;.5 WI:PI:NDINC:J ON NU. RA,'IS) • 
00<:189 * VERIFY LAS1/WRITf:. COMPLEMf:.NT/VERIFY. lVI:.RY LOCI\TlON, STAIHINu AT 
00<:190 * HIGHI:.ST RAM LOC •• 
002191 * 00219.: ***** 00219;1 * 002194 * lONI: 4 
002195 * 002196 u8DO b057 MATZ1 10 =iR.,.=:ORl OUTI>UT ADR5 

ubi)! 0051 
002197 OBI.>2 b056 10 =$R6,=$R.3 INPUT LJATA (DUI~MY FOR ZONE:. BUMP) 

080.3 0053 
002191S ObD4 8056 1O =$R6,:$R.3 INPUT I)ATA il)UMMY FOR ZONI: BUMP) 

OSI)5 0053 
00,U99 OIlOb 8056 10 :$Rb.=$Rj INPUI I)ATA (I)UMMY FOR ZONI:. bUMP) 

0807 ~8~g ooaou (JSI)II 10 ;$R6,;$R3 INPUT I)ATA FROM ZONE 4 
OIlI)A 005.3 

00.:;.:01 (Jill) 1)956 CMf( $R5,=$R6 
ooao" 080d 0905 bf;. :>MAla 
002.:;0:;l * 002204 (JSDC 2C04 L.I)V $K2.:4 PA~5 60NE:. NO. IR2 RI:STORtD! 002205 08DlJ b855 L.I.lR $R3o=$R5 PA S AlA 5.6. R3 RESTORU 
0(J"06 ObDt:. USO 0970 LNJ it:l6 .<~lATf:.RR ** ERRUR "MAT" ** REPLACI:. Db IN R3 
002207 * 002;::Ob 01Sr.0 8057 MAT22 10 :;$R7.=$R1 OUTPuT AI)1<5 

081;1 0051 
002209 ObE2 80 6 10 ;iR6.=$R3 INPUT I)ATA I DUI''1MY FOR ZONI:. bUMP) 

08t:.:; 0053 
002210 (J8E4 6056 10 =$1<6.=$R.3 INPUI DATA IUUI'IMY FOR zONI:. bUMP) 

(JbE5 0053 
ooail Obl:6 6056 10 ;$R6.:::iR3 INPUI DATA (I)UI~MY FOR ZONI:. BUMP) 

08E"' 0053 
ooal;:: ObEIS 11054 10 =$R4.=$R2 OUTPUT UAfA TO ZONE 4 

081:9 0052 r"l· ooau OISEA 8057 10 :$R7.:;:$Rl OUTPuT ADR5 
081:e 0051 

',-""" 002;::14 081:C 805e 10 =$R6.=$R3 INPUT I)ATA (DUMMY FOR zONI:. BUMP) 
uSEt) 0053 

00a15 OSI:f:. b056 10 =iR6,=:OR::I INPUf I)ATA (1)l.!I'IMY FOR ZONI: bUMP) 
08EF 0053 

00221(> ObFO 8056 10 =$R6.=$R3 INPUT I)ATA (DUMMY "OR zONI:. bUMP) 
u8f1 0053 

00"17 (J8F" b056 lu =$R6,=$R3 INPUI DATA FRO~I ZONE 4 
(J 6F:; 0053 

002;::18 0&F4 C956 CMf< :oR4.:;$Rb 
002219 ObF5 0905 til:. >MAT23 
002220 * 002221 0111'6 2C04 LI)V $R2.=4 PAS5 ZONE NO. IR2 RESTOREU) 
00"24: 08F7 b854 LI)R $R3,;$R4 PASS DAIA 5.6.\1<3 RESTORlU) 
002223 08FII E3S0 0970 LNJ $b6.<MATI:.RR ** ERRUR "MAT" ** REPLACE Db IN R::I 
g8~~~; * * lONE 3 
002226 * 002227 OSFA 8051 MAT23 10 =$R7,=$Rl OUTPUT ADRS 

OliFb 0051 
DATA FOR ZONt:. bUMP) OOt221l 081'( S056 10 =$R6.=$R3 INPUT (DUMMY 

08F!) (J053 
00Z229 061'1: b056 10 =iR6.=$R3 INPUT I)ATA (DUMMY FOR ZONI:. bUMP) 

08FF 0053 
00223u 0900 S056 10 =$Ro,=$R3 INPUT I)ATA FRO~I lONE 3 

. 09-0-1 ·-(1053 
00",,31 0902 0956 CMI< $R5.=$R6 
002232 0903 0905 bE >MAT24 
002233 * 002234 0904 2(03 LVV $R2.=3 PASS ZONE NO. IR2 RESTOR~UI 
00223:; 0905 B855 LOR $R3,;$R5 PAS5 PArA S.b (R3 RESTOR U) 
002236 0906 U60 0970 LNJ i66.<MATI:RR ** I:RROR "MA'" ** REPLACI: Db IN R3 
00"37 * 002dll 0901l 11057 MAT24 !O =$R7,=$1<1 OUTI>UT ADKS 

0909 0051 
002<:39 090A 60~o 10 =$R6,=$R3 INPUT lJATA II)UMMY FOR ZONI:. bUMP) 

090b 00 3 
(J02240 090C S056 10 ;$R6.=$Rj INPUT ()ATA «()UMMY fOR ZONI:. bUMP) 

0900 0053 
OUTPUT UAIA TO lONE 3 002241 0901:. 8054 10 =$R4,:;$R2 

090F 0052 
002~4~ 0910 8057 10 =$R7.=$Rl OUTPUT ADRS 

0911 0051 
002~4.3 091' 8056 10 :$R6,=$1<3 INPUT I)ATA I DUMMY, FOR ZONI: SUMP) 

09 3 0053 
002244 0914 8056 10 :$Rb,;$R.3 INPUT ()ATA (DUMMY FOR zONE bUMP) 

091' 0053 
002245 09 6 6056 10 =$R6,=$R3 INPUl OATA FROM lONE 3 

0917 OOr:l 002<:46 091\1 C9 6 CMR $ R4 t;;$1<6 
002247 0919 0905 Ill:: >MA ,5 

0 002248 * 00,249 (J91A 2(03 t8~ iR2.=3 PAS:; ~ONE NO. \R2 RESToRED) 
002250 0916 bS54 $R3.=$R4 PA55 AlA 5.6 ~R3 REST~R~U) 
002251 0'.1 C E380 0910 LNJ $bb.<MATERR ** E:.RRUR "MAl ** E LACE:. Db IN 1<3 
00,,52 * 002253 * ZONE 2 



(' 

gg~~5~ 
00U56 

OUU57 

UOU!>tI 
U02<:5'1 
OU",,60 
UU2,,61 
Uua6, 
uoa6~ 
UOU64 
U02G6~ 

OU2266 
U02,,6'7 

UUa6!! 

UO,,,69 

UOina 

002dl 
002"U 
uoan 
UU2d4 
U02,,75 
UU2,,76 
002<:77 
OU2dtl 
UU2d'1 
U02<:8U 

UU2,,81 

002':1l2 
U02,,83 
0020184 
002<:85 
002,,86 
U02<l87 
OU2.::8t1 
OU2289 
UU2<;9U 

00a91 

00':292 

OU2293 
UU2294 
002295 
OU2296 
U02291 
00229tl 
00229'1 
UU2300 

88B8± 
U02303 
U02304 
UU2305 
OU2306 
00230', 
00230tl 

·002309 
00':31v 
002.H 1 
UOd1i 
U02313 
0022114 
002315 
88~H~ 
00231tl 
Oll2H9 
002320 
00232l 
002322 
00232;; 
002324 
002325 
002326 
00232"' 
002321i 
U02329 
002330 
002331 
002332 
002H3 
002334 
00Z33~ 
002336 

002337 
002331l 
00233'1 
002340 
00l~41 
002342 
00d43 
00<;344 
002345 
00234b 
002347 
8gH:~ 

0'11t 
0'1H­
U'12U 
0921 
O'1a 
09221 
0'124 
0'125 

0926 
0927 
0'12b 

li9"A ontS 
0'12L 
(921) 
092t 
092F 
U93U 
U931 
U932 
li933 
()934 
0935 
1i'136 
()9:H 

()'13t1 
0939 
()93A 

093(. 
0'13ll 
li9)t;. 
093f 
0'140 
0941 

0942 
0943 
0944 

0940 
0947 
094ll 
0949 
094A 
0941;1 
094L 
094ll 
0941' 
094f 

09!>U 
U951 
0952 

0959 
095ti 
()95LJ 
095F 
0901 

li9b:l 
0964 
li96b 
U968 

()96A 
096C. 
096t:: 

U970 
U9U 
0973 
0975 
0977 
U97ll 
091A 
U97L 
0971:. 
U96U 
098, 
0964 
098!) 
0987 

1i057 
U051 
tl056 
0053 
8056 
00!>3 
0956 
0905 

2(.02 
b855 
t;.;-J1l0 0970 

11057 
U051 
tl056 
0053 
tl054 
0052 
11057 
0051 
b056 
00!>3 
tl056 
0053 
(.956 
0905 
2(,02 
tl854 
U80 0970 

bU57 
0051 
tl050 
0053 
D95b 
0905 

2COl 
b855 
E.380 0970 

tI()!>7 
0051 
8054 
0052 
8057 
U051 
80!:i6 
0053 
L956 
0905 
,L01 
ti854 
t.3bO 0970 

8807 
8881 
8981 
0981 FF78 

(.870 
0870 
ll8ll0 
8980 
0980 

8054 

AAAA 
5!:i55 
1489 
1489 
07FE. 

0000 14A6 
(.900 148ll 
090~ 0%5 

LJ800 148ll 
E.380 11)5 
UF81 007F 

CF40 007(, 
8054 
0000 14A6 
(,900 1480 
09F3 
(,840 0074 

E.F('O 0015 
bF40 0070 
88tO 0011 
88LO OOOF 
b800 0000 
3683 
88CO OOOA 

F970 OCOO 

x 

* MAT,~ 10 

* 

* 

10 

10 

tg~ 
LI~.) 

MA 126 10 

* 

* 

10 

10 

10 

Iu 
lu 
LMf< 
tlt:: 
Lll\! 
LOI<. 
LN.) 

* LUi'll: I 
* MAn7 10 

10 

* 
te~ 
LN') 

* MATZ8 10 

* 

10 

IU 

10 

LMI<. 
6t; 

=$1<.7.;$f<1 

=$f<6.=$l<.j 

=$1<.6.=$1<.3 

:of<2.:2 
$f<3.::of<5 
~b6.<MATt;f<f< 

=$1<.7.::$1<.1 

;$R6.:$f<3 

.$R4.::$f<2 

;$f<7.=$f<1 

::$f<6.=$10 

:$f<6,=$1<.3 

$R4.::Iof<6 
>MATd 

:IIf<2.:2 
:IoR3.:$f<4 
$b6.<MATt;.kf< 

=$f<7.;$f<1 

=$R6.::$f<3 

:IIR2.=1 
:IIR3.:::IIR5 
$b6.<MATt::f<f< 

::$f<7.::$f<1 
:$f<4.::$f<2 

:::Iowl,::$Rl 

::$f<b,=$f<3 

$f<4,::$f<6 
>MAli9 

L.LJIf :IIf<2,:: 1 
LLlf< $f<3,=$R4 
LN.) ~Bb,<MAT~kf< 

* * LHt::LK IF DUNt;. HI:.Rt 
* MATl9 

* * 

OEC 
DE.C 
tM, 
BNE:. 

::$R7 
~bl 
:otH 
MAf21. 
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UUTPuT AUKS 

INPUT llATA (DUMMY FOR ZONt:: bUMP) 

INPUT DATA FROM /..ONE 2 

pASS ZONt; NO. (R2 KESTORED) 
~A5S OAtA S.B.{R3 RESTORt::LJ) 
** Ef<RUR "MATri ** REPL.ALt:: DB IN R3 

OUTPUT AUKS 

1NPur llATA (DUMMY FOR ZONt bUMP) 

OUTPUT DAtA TO ZONt:: Z 
OU1I'UT ADRS 

INPUl OATA IDlli'IMY FOR ZONt:. bUMP) 

INPUl UATA fROM ZONE 2 

pASS ZONE NO. (R2 RESTORt::UI 
PASS DAtA S.b,(R3 RESTORED 
** I:.RRUR "MAl" ** REPLALt:: Db IN f<~ 

UUTPUT AORS 

INPUT DATA FROM ZONE 1 

PAS~ ZONI:. NO. (R2 RESTORt::U) 
PASS DAtA S.6,\R3 RESTOREU) 
** ERRUR "MAT' ** REPL.Att:. DB IN R3 

OUTPuT AOKS 

OUTPuT LJAtA TO ZONE 1 

OUTPuT ADKS 

INPUT OATA FROM ZUNE 1 

PASS lONE NO~ !R2 RESToRE:.D) 
PASS OAIA 5.6. R3 RESTORt::U) 
** ERkUR "MAT" ** REPLACt:. DB IN 1<3 

DE:.CR~Mt;.NT TO N~XT 64-61T ~ORU AORS 
UECREMENT COUNTER 

00 lK O~ "K TIMES 

* ~tT UP FOf< lNO rlMt THf<U "MAl" 
* 

* * 

* 

Ll,)f< 
LOR 
DEC 
CMl 
BNt:: 

:II1<.4.::l·AAAA· 
:111<.5.::,'5555' 
<TMP:;' 
<TMP;! 
<MAT4A 

10 ::$R4,<IN~TAT 

CMf< 
bE 

$R4,<MOObiT 
MOVe" 

MAT30 LOR $1<.5.<MOOblT 
$b6,<~1t::I<.R 
MODCK 

* 
LNJ 
6 

* * * * * * 

t;.RROR "MAT" 

CALLING ~tQUt;NCt: 
LNJ ~B6,<MATtf<R 

* * * * MAT~RK 

* 

* 

K6::DATA 15 
R~::DATA ~B (RtSTOR~D 
K7;LOL 
f<2::lUN~ (Rt::5TOf<~LJ TO 

5Tf< $R4,MATt;K8 
lu =$R4,<IN5TAT 

$R4,<MODI:IIT 
>MAT30 
$R4,MATERb 

:Iob6.MATt::R4 
$R3,MATt::Rb 
MAT~f<4+$AF-1 
MAT~K4+$AF-I 
$R3,<ZV$AF 
$R3,>MATtRI 
MATEf<4+$AF-l 

MATERl CMR $R7.=/..'0(.00· 

SWITCH UAtA PATTt::RNS 

If O.K •• W TO-/IIEXTTEST. 

STATUS ~6 
** t::RRUR "STAfUS" ** Rt::PLACE WCS MI:I 
60 TO N~XT TEST 

TO "<INOAT" 6t:.FUR~ RtTURN) 

"<OUTDAT" bEFURt:: RETvRN) 

I<ESTORt;; R4 

ADJUST KEPORT1~G ADRS 

lV$AF::l It- SAF 
DECREMENT AGAI~ IF LAF IZV$Af=ZI 
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00<:::150 098;( °t8f 6<;1:. >MATt:.R2 
002:;51 098 3 -0 LOV $R3.=1 1)6 1 IN ~I<ROR IFOR NO CONSOLt.) 
00235ii 0981:1 OF82 6 >MATI;.R3 
00235:; 0911( 3C02 MATER2 l.OV -$R3. :2 06 2 IN EKROR (fOR NO CONSOLI:.) 

0 002354 * 
002:;5~ 09111) 0380 0000 X MATt:R3 LNJ $65. <~r6EI~ £RROR "MAl" 
002~5b 098F OF83 b >MATt.. RETURN FROM ~V~ER 
002:;57 0990 0000 MATER4 HESV iAF.O REPORTING AD S 
OOZ351l 0991 1410 DC <MMAT "MAT" 
002~59 * 002 6U 0992 3608 MATER5 St:IIN iR3,>MATER6 
002:;61 CAl.L lIlST.M::'G4A PHIl'll " * REPLACE DB 1 *" 0993 FBCO 0003 

0995 0380 0000 X 
0997 OF80 
U99tl 132~ 00<:362 U999 OF8 b >MATtR7 

00236:1 MAH.Rb CAl.L ZVST .M5G46 PRINT " * REPLACE DB .2 *" 
099A F6eo 0003 
099C D3tlO 0000 X 
099£ OF80 
099F 132( 

88g~~ * MATt:.R7 CALL ZV$1C.M5G19 PRINT III)ATA :" 
09AO r6CO 0003 
09A2 [)380 0000 X 
09A4 OF80 

00236b 
09A5 
09A6 145g EF4 0045 5TR iIIR6.MATERA 

U02367 
09A8 FBCO 0003 

CALL LII$1Hl.MAH:.RA PRINT I)ATA REAu 

09AA 0380 0000 X 
09AC OF80 
09AO 09EC 

00,J6tl * 00,369 CALL ';;;VST,MSG7 PRINT " . 56" 
09AI:. HKO 0003 
0960 1)380 0000 X 
0962 OF80 
096;1 1415 

00,370 CALL iV$1Hl.MATERb PRINT OATA 56 
0964 FBCO 0003 
096b 0380 0000 X 
09011 OF80 
0969 09ED 

00237! * 00231.2 CALL ';;;IIS1.MS<;21 PRINT " . LOC' 
09tlA FB(O 0003 
09b( 0380 0000 X 
09b£ OF80 
09bF ~41H 

002373 09CO F40 0026 5TR $IH .I~AT ~RA 
002374 CALL iIlSTHZ. AT ERA PRINT LUC IN I:.f<ROR 

09(.1 FBCO 0003 
09C4 0380 0000 X 
U9C6 OF80 If ,,\ U9C7 091:.C 

00,37~ it , ' 
002376 CALL 'V$1.M5<:.22 PHIi'll ". ZONt." '0';/ O':lCII F6CO 0003 

09CA O~BO 0000 X 
09C( o 80 
09~1) 1458 

002371 09 I::. AF40 0010 !)TR $RZ,MA1ERA 
00237& CALL LIIsTO,MAT(::RA PRINT iUNt IN tRROK 

0900 F6CO 0003 
091,), 1,)38U 0000 X 
09D4 OF80 
090~ 091::.C 

002379 * 00238U 090b 80~2 10 :$R2,<lN5TAT 
Q907 0000 14A6 

UO,;;81 (ALL lll$1,M5('23 PRINf " , STATvS :11 
U909 FBeo 0003 
0901> 03tlO 0000 
0901) OFBO 
09D£ 145F 

uO,J8" 09Lif' AF40 OOOC STR $R2.,'iATERA 
002::l8J CALL ilisTHl,MATERA PHIl'll SIAIUS Rc.AD 

09E! FBCO 0003 
09£;3 U3&0 0000 X 
-091£5 ef"80 
09Eo 09EC 

002384 * 00238!) 09£7 A800 14A3 LOR $R2.<OUTOAT RESTORE R2 
00231lb 09£9 B800 14A~ LOR $fU.<IIIIDAT RESTOfll:. R:I 
002387 U9Eb 838b JMP ibo RUUflN 
00238ij * 002389 091::.(. 0000 MATl::.flA kE.SV 1.0 TEMP SAIII£ 
002390 091::u 0000 NATI:.RB RESV 100 H:.MP SAVI:. 
002;191 * 00239;: * 00239;' * 002394 * 002:;9!> * 002396 09£1:. 9870 0100 MOUCK LOR iRl,:Z'OlOO' 
002397 09FO ABOO 1480 LOR iR2.<NODbIl 
00239tl 09F, A451 Ofl $R2,:SRl 
002399 09F3 AF40 OA9A 5TR $R.2.5TAtHT 
00240U 09F5 9870 0140 LOH iRlt=r 014O ' 002401 09F7 9900 148E CMR $R1.< 1ABlf THAN5PAkENT MOuE? 
00240, 09F9 0901 05DF BE. 1 IlIO VI::S 
002403 * 002404 * 002405 * 00240b * 002407 * SEQUI:.NTIAl. MOOt. TEST 
00240b *********************** C 002409 * 00241U * 002411 * 002412 09Fb Of7F NOP >$-1 
OU2413 * 

------ -------



'\ (.'.'.~. 

( 

00Z414 
00Z41!;> 
00Z416 
00Z417 
00Z41b 
0024111 
00242U 
002421 
002422 
002423 
002424 
002425 
00Z42t> 
002427 
00242b 
002429 
00~43v 

002431 

00<:43.< 
00Z433 
002434 
002435 
002436 
002437 
00Z43b 
002439 
002440 
002441 
002442 
002443 
00Z444 
00Z44~ 
00244b 
00Z447 

00Z44b 
00~449 
00Z450 
002451 
002452 
002453 
002454 
00Z455 
002456 
002457 
00Z45tJ 
0024511 
00246() 
U02461 
00~462 
00Z463 
0024b4 
OU24b5 
00;::466 
002467 
On46b 

00Z4b9 
(JOZ47(J 

(J0247l 
00247(: 
002473 
002474 
OOZ47~ 
00247b 
002477 
00Z47b 
002479 
0024S(J 
00Z481 
00Z48, 
00248j 
002484 
002485 
00248b 
002487 
00248b 
0024811 
00Z4110 
002491 
002492 
002493 
002 .. 94 
00Z49~ 
00249b 
00Z497 
00249t1 
0024119 
OOZ~OO 
00Z;01 
gggg~ 
00Z~04 
002505 
002~Ob 
002507 
OOZ~Oij 
002~09 
on~lo 
002~ 1 
002~1~ 
002~13 
002514 
002:'1~ 

TIT~t CPfS4. 'REV A' 

OIlFt:. 
OAOO 
(JA01 

(JA03 
OAO, 
(JAO? 
(JAOtl 

OAO\/ 
OAOti 
OAOL> 
OAO£ 
OAOF 

OAI0 

OA1;,: 
OA14 
OAll> 
OAlb 
OAIA 
OAle 
OAlt:. 
(JA20 

OA22 
OA24 
OA2b 
OA27 
OA29 
OA2ti 

OA':C 

OA2l> 
liA2F 
OA31 
OA33 

OA34 
OA3b 
OA38 
OA3A 
OA3<' 
OA31;;. 
OA40 
0114.< 
OA44 
OA45 
01<47 
OA4b 
OA49 
OA4b 
(JA4( 
OA40 

OA4f 
UA50 
liAS': 

OA~4 

OAtlll 
OA59 
OA~b 
OA5<' 
OA5l> 
OA5E 
OA!;F 

{)AbO 
OA6t 
OAb4 
OA6b 
OAbb 
{)A6A 
(JA6( 

OA61;; 
OA70 
OA7(. 

11740 OAA3 

!l9(0 OA90 
0990 
f;380 122~ 

HKO 0003 
03&0 0000 
OFtlO 
D8C 

FBCO 000::1 
0380 0000 
Of80 
13AC 
li004 

IlAeo OA8F 

11870 0800 
9F40 OA86 
11870 U080 
IIF40 OA83 
(B70 0093 
[)870 (700 
tB70 2000 
f870 dOOF 

tlOOO 149b 
0000 14A2 
7EOl 
£3(0 OlU 
F970 b01F 
OIlFB 

leFl 

ABCO 01(0 
UCO 0102 
UCO 0109 
17FE 

8\/(0 OA61 
0981 0029 
f870 tl3fC 
UCO 0100 
F870 ObFC 
ABCO OMII 
11870 OBFF 
IIf40 OA5B 
B057 
0000 14A2 
t>CFO 
bOn 
0000 14A3 
b7F[' 
OF83 
£3CO on9 

2elO 
d840 OA4ts 
BF40 0004 

U(O 0042 

!l751 

0000 

'1\/52 
01181 
bSv;.! 
BAD3 
21.100 
0374 
OFSF 

F870 
UCO 
Fii70 
ABC.O 
9870 
IIF40 
OFB1 

0020 

87FC 
OlAi! 
OFFC 
OA51 
OfFF 
OA33 
HD7 

8\/C.0 OA27 
01101 005E 
OF81 005C 

x 

II 
II TEST 1 
II 
II 

II 
II 
II 
II 

CL 1!1TCNT 
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CLEAR 1~Sl COUNTEk. 
T~ST THAT FAIL;, 

IT SHOwS WI rCH 

II SPLASH R~~lSTER AND AUOk~SS COUNTr;R TEST 
IIII*IIII*IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII*~IIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
II 
II 
SkTlO 

II 

CMl 
BNf; 
LNJ 
CALL 

kTCN 

PA5CNT+$Af--l 
>SklL5 
$b6.<PR(I<LF 
t.V$TC.MS()SP 

1ST PA5S? 
NO 
YES. PKINT C.R./L.F. 
PkINT MtSSAGf; 

SRT15 INC. lSTCIH ijUMP TI;ST COU/,;TEk 
II PRELOAO 1'1(.:) wliH MIC.ROINSTRUCTION <.our;:) 
II f-lI<ST CHr;(~ NO. OF kAMS IN wCS 
II 

SkT20 

II 

SRT30 

II 

II 

SRT40 
II 

SRT45 

SRT50 

II 
II 

LOR 
!lTR 
LOR 
STR 
~DR 
LUI< 
LDR 
~l>R 

10 

AOV 
t~~ 
bNE 

~OV 

LAb 
t~j 
blNC 

CMl 
BNC: 
~Vl< 
~NJ 
LOR 
LAb 
LUR 
!lTk 
lU 

LOV 
10 

$Rl.;;l'OSOO' 
$l<l.SPHAOk 
$tU .;;l'OOBO' 
$Rl.::>PH(Ol> 
$R4.;l'0093' 
:l>R,."L'C.-,OO' 
$Rb.;;l'2000· 
!l>k7.;;Z'800F' 

<!lPHI\l>I<.<OUIADi< 

$R"ft;; 1 
$B6.CSB20 
:t.IH.;;l'1l01f-' 
>SRTJO 
$1{1.;;-I, 

$B2.MC23 
$b6.CSBIO 
$B6.<.5B20 
$R1o>51<140 

RAM2FL 
!lIH90 
$R7.=L'S3f-<" 
:t.B6.(.SbZO 
$R7.;;l'OBF<" 
$b2.bUH·l 
$IU .=l'ObFF' 
$R1ow('!lllE 
=$1<7.<OUTAOk 

:l>R6.=-16 
+$B2.<OUll>AT 

II STARTS SP~ASH TI;ST HtRE 
II 
5RT55 LOV 

~oR 
SRTbO 5TR 
II 
II 

II 
II 

LNJ :iid6.::>RT210 

(L =$IU 
II 
5RT10 kl;.SV 
it 
II 

<'MR 
bNE 

SR180 U!;;( 

II 
II 

t~~ 
B~ 
B 

SRTIIO LOR 
LNJ 
~DR 
LAB 
L[)R 
5TR 
b 

II 
it 
II 
II 
5RTI00 C.ML 

Br; 
B 

it 
II 

1.0 

RAM2f-L 
ACTlli 
ACTIV 

SPLA5H AOOR FOR RAMl 

SPLASH Ml<.ROIN;,TRU(.TION CODE FOR RAMl 
MICROIN5TRUCTIUNS FOR UNC.ONUITIONAL 
~UMP TO It> LO(.ATIONS AHEAO Of CURRENT 
~OCATION. THl~ MICROINSTRUt/lON WILL 
br; GENERA/I;;D Ib TIMES 

w<.S FIRST ENTRy LO<'ATI0N 

~OAD WCS 
ALL 16 ~N1RY LvCAIIONS LOAD!;;O? 
NO 

CUUNTER 

~llEHl~lT~o~g~~EtD~Ief'Lot~¥IONS 
WRITE w<'S 
bRANCH IF ALL 15 LOCATIO/';::> NUT LOADEU 

~~~2 PR~SI:.NT? 
LOAD LAST 16TH MICROWDRD f-Ol< 1N('. RI 

STORr;S KETURN KDUTINE FOR RAMI ONLY 

wC5 ~A~I ~OCATlON 
"es ADOR ~Ok R~TURN ROUTINE 

TO COUNI 16 LO~ATIONS IN RETURN ROUTINE 

ALL LOCATiONS LOADED? 

JUMP TO SUHkOUTINE TO REAU ~(~ 
bACK TO A BUFf~R FOR DEBU~ PURPO~E 

I:.NABLE wc.~ AND STATUS CHECK 

SPLASH. I:.RROR IF O.K. NOl PRINTED 
IN ~ SE<'. 

RI:.TURN ~ROM w<'~ FIRMWARE. S~LASH ERRUI<? 
ERROR. BRANCH TO REPORT I:.RRUR 
COUNT 1 
bUMP SPLASH Ml~ROCODE (R3) ~UR NEXT SPLASH 
ALL 16 SP~ASH TESTED? 
NO. <'ONTINUE FOR NEXT SP~ASH TE:)T 
y~s. A~L 16 S~LASH TESTf;O 

LOAD LA~T 16TH MICROWORD ~Ok INC. Rl 

STORES KEIURN KOUTINE wHEN RAM2 PRESI:.NT 
wCS LAS! ~OCAT!ON 

RAM2 PRI:.SI:.NT? 
NO. RAMI ONLY. DONE 



OOZ~lo 
002:'17 
OOZ:'l& 
002519 
002~2v 
002521 
OO,,!:>Z~ 
00,,523 
00Z5Z4 

00,,52:' 

000<520 
00~:'2 " 
002!:>Zb 
002:'29 
00Z!:>30 

00Z531 

00~;3<: 
000<!:>33 
00Z534 
00Z!:>3!:> 
00Z!:>30 
002537 
0025311 
002:'39 
002:'40 

002:'41 
00254" 

002~43 
00254 .. 
002!:>4!:> 

00254b 

002547 
002;411 

002!:>4'.1 
002550 
000<551 

00255, 

002553 
00Z554 
002555 
002550 
002!:>57 
00<:55b 
002~59 
00Z;60 
00Z561 
002562 
000<543 
002;64 
002565 
002560 
002567 
00Z568 
002569 
002570 
002571 
000<5n 
00~!:>73 
002574 
00,575 
8ggH 
002576 
00257'.1 
002580 
gggU 
002583 
00~584 
002585 
00Z586 
002!:>87 
0025811 

002589 
002590 
002!:>91 
002;9<: 
002!:>93 

TITLE (PF~4. 'REV A' 

OA74 
OA70 
OA78 
OA7A 
OA7e 
OA7U 
OA7t: 
OA80 
OA82 
OA63 
OA85 
OA81> 

OAII" 
OA69 
OAIII:) 
OA8e 
OASO 
OAS~ 
OA90 
01<.92 
OA93 
OA94 

OA9:; 

OA9' 
OA99 
OA9p 
OA90 
OA9£ 
OAAO 
OAA, 

OAA4 
oAM 
OAAij 
oAA9 
OAM 
OAAti 
OAAl) 
OAAF 
OA60 
OAbl 

OA63 
OAl:l; 
OAl:l7 
OAI;;8 
OA69 
OABti 

OAbu 
OA6F 
OAC1 
OA('2 

OAC" 
OA(.5 
OAC" 
OAC8 
OAC9 

OA(.II 
OAC(' 

OACt; 

OACF 

OAOO 
OA02 
OAD .. 
OAOo 

OA08 

DADA 

e~BB 
OAOF 
OAE1 
OAE3 
OAE5 
UAE7 
OAE9 

9870 OFOO 
9F40 OA24 
9870 ooeo 
9~40 OA21 
8751 
Z(~O 
8000 1496 
0000 14A2 
8051 
0000 14A3 
Z7FD 
0000 

fBeo 0003 
0380 0000 
Of80 
OA94 
1460 

1-6(0 0003 
03bO 0000 
OFbO 

UH 
Of81 FFC5 

11070 
0000 
IIF40 
8052 
0000 
MOO 
0901 

fBCO 
03110 
OF80 
OAC9 
1413 

f-B(O 
0380 
oF80 
145F 
AF40 

FB(O 
LJ380 
OF80 
1469 
Df40 
0840 

FB('O 
0380 
OF80 
1465 

0800 
14Al 
09EC 
14A6 
148£ 
0029 

0003 
0000 

0003 
0000 

0907 
0003 
0000 

09(.1) 
09E4 

0003 
0000 

FI)(.O 0003 
0380 0000 
0F-80 
14AO 
oF7F 
\.1840 098(, 
A840 09BB 

8386 

OF7F 

9670 0800 
9F40 09C8 
9870 0080 
9F40 09(,5 

A840 09C5 
2Ef<" 

8ACO 09C4 
8000 1496 
0000 14A2 
9840 0969 
ABCO OlOA 
E3CO OllC 
E3CO 0123 
lEOl 

x 

x 

x 

x 

x 

x 

it 
it 

LOR 
STR 
~v~ 
CL 
~gv 

SRTllO 10 

blNC 
HLT 

it 
it 
SRT200 CALL 

(ALL 

:l>Rlt;;l.'OfOO' 
!l>Rl.:'PHAOI< 
$Rlt;;Z'OOCO' 
)RI.:'PHCuD 
=$RI 
!l>R2.=-16 
<SPHIIOR.<OUTAOi< 
=$RI.cOUTOAT 
$R2.>Sln 110 

SRI HUP >$-1 
it 

b SI<T8l1 
* * * * ENAbLE WCS AND STATUS CHECK 
* SR1216 10 

STR 
10 

<"MR 
bE 
CALL 

tALL-

STR 
CALL 

STR 
LOR 
tAL-L 

tALL 

~Tl NOP 
* LOR 
~RT"O LOR 
* * 
* * * -* 
* * 

JMP 

* TEST 2 
* * 

="ObOO'.eUUTC~N 

!i>R2.1MP2 
;$R2.cjN!HAT 

!OR2 .eSTAt;! T 
SRT220 
~V$ER.ST1.MSGST1 

$RZ.TMP3 
l.V$THz.rMP3 

:l>R5.IMP1 
$R5tl~T('NT 
I.V$l .MSG24 

LV$THZ.T~TCNT 

>$-1 
$R5.TMPI 
iR2.1MP2 

* NOw STARTS ADDRESS (.UUNTER lE~T 
it PRELOAD W(.S WI1H MI(.ROtO~ES 

* it 
ACTIO NOP >$-1 
* * 

* * * 
* 
* 

ACT20 

LOR 
tb~ 
~TR 

AOV 

ISC 
LOR 
LAb 
LNJ 
LNJ 
AOV 

$Rlt=Z'0800' , 
$Rl.SPHADR 
!i>Rlt=Z'0080' 
!i>RI.SPHCUO 

)1<2.;;-4 

TSTCNT 
<SPHAOR.<OUTADi< 

iRl.SPHAOR 
$l;i2.MC23 
!i>B6.C~610 
i66.<..S620 
!lIU.:;l 
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SPLASH AODR FUR I<AM2 
SPLASH MitROCOuE 
CLEAR RAM! 16 ~NTRY 
LOCATIONS 

ERROl< "SR1" 

PRINT" * REPL-ACE MB *" 

** ERRUR ** SPLASH ERROR 
CONTINUE NEXT ~PLASH TEST 

ENA6LE wc:' 
SAVE R2 

ERROR "Sll" 

PRINI N. STAIU~ =" 

PRINT ~IAIUS R~AD 

SAVE R5 
R5 ~HOwS WHICH TEST THAT ~AILS 
PRINT tI. TESI NO. =" 

PR1NT TESI NO. 

** ERRUR ** 
~lATUS ERROR (!N R2) 
RESTORE R!> 
RESTURE R~ 

RETURN 

~PLASH AUDR FOR RAM1 
SPLASH MItROCOvE FOR RAMI 

LAST LOCAl ION &1'1 WCs (CAL(ULATEO 
IN SPLASH R~GlsTER TEST) 
LAST LUCAtlON fOR TESTING 
bUMP TEST COUNTER 
wCS fiRST ENTRY LOCATION 
SPLASH AUOR. KI:; COUNTER 
FETCH MICROCODE FOR INC 1<1. AND 
FILL THE RAM WITH INC Rl 
LOAD we!> 

o 

,,,--1'\ 

',_,.p' 

o 



() 

( .'.'.' ,. 

o .""i 

00~~94 
002~9~ 
002,96 
002!>97 
002!>911 
OU2!>99 
002000 
002001 
002002 
00.100.3 
002004 
00200!> 
002,,00 
002001 
0026011 
002009 
002010 
00,611 
00201, 
002613 
002014 
00,,01!> 
002016 
002617 
0021>1& 
002019 
002620 

002621 

00202.< 
00202,3 
002t>24 
On02!> 
002026 
002027 
00202u 
002t>29 
0021>30 
002031 
00203": 
00,t>3J 
00"t>34 
002635 
00203t> 
002037 
002031$ 
002039 
0021>40 
00"641 
00204t 
00"64~ 
002644 
00204!> 
002646 
002647 
00204u 
00264\1 
002650 
00,t>51 
00205, 
0021>53 

00"054 
00,,655 
002656 
002657 
00205tl 
8g~~~~ 
002t>61 
002t>6" 
0001663 
002064 

00266~ 

0Oj/666 

002667 

00206b 
00"069 
002670 
002b71 
002t> n. 
OnbH 
002b14 
002b7, 

00j/t>76 
002b77 
002b711 
002079 
00,,680 
002681 
002682 
002683 
002b84 
002685 
002t>86 
002b87 
00268tl 
002689 
002690 

TITLE (PFS4, 'REV A' 

OAEA 
OA£b 
OAt( 

OA£D 

OAt:f 

OAFl 
OAF;! 
vAF5 
UAF7 

U"F .. 
OAFA 
OAF( 
UAFU 
UAF!;; 
O"FF 

ObOO 
OU02 
ObO .. 
ObO!> 
ObOo 

Ob07 
ObOY 
ObOb 
OBOe 
ObOI) 

ObOE 

ObOF 
ObU 
OB12 

~~t~ 
Ob18 
<-bill 

<-bl( 
08lLi 
Ol:llF 

Ob21 
Ob23 

0825 
Ob27 
Oll29 

082tS 
-0020 
Ob2F 
Oti30 
OB32 
OtB3 
Ob3, 
Ob36 

01:l36 
Ob3A 
Ob3b 

01:l3U 
063E 
01:l40 
OB42 
084,3 

OB4!> 
0847 
0649 

0848 
OB4U 
084F-

Ob!)l 

085,3 
OB55 
Ob57 
0659 

9952 
03F( 
OF83 

103(0 0749 

U(O FFA'7 

b840 09AA 
bF40 0005 
9870 0800 
OFli1 0001 

0000 

A840 09A3 
2EFl) 
9952 
0982 
OF8f 

Fb(O 0003 
IHtlO 0000 
OF SO 
080[1 
146F 

fa(O 0003 
U380 0000 
OHIO 
1319 
OF7F 

OF7F 

9840 0911E 
lEF( 
8ACO 0980 

(870 !lAB 
D870 C30A 
E870 2000 
F870 21FF 

!l05l 
0000 14A2 
UCO 00E.6 

r870 11002 
FF40 0968 

CII10 0093 
U870 (.700 
E870 2000 

8000 149b 
OgOO 1-44\2, 
8054 
0000 14A3 
8055 
0000 14A3 
805b 
0000 14A3 

F840 0953 
7EOl 
FF40 0950 

8057 
0000 14A3 
FA70 8800 
80!'>7 
0000 14A2 

(;870 0093 
0870 (300 
E870 2000 

89CO 094A 
0981 002A 
F870 C3FI:l 

t:3CO 0069 

C870 0093 
0870 (700 
E870 2000 
89CO 093C 

* 
* * 

CMR :t.R 10 =$R2 
bLE >ACT20 
b >ACDO 

LNj $U6,RDbKIO 

* ~lAkl~ TE~T HEkE 
* ACT~O LNj :Ob6,~RT210 

* * * 

* ACT40 RE~\I 

* 

* 

LoR 
AUV 
C.Mk 
bNE 
b 

ACT!)() CALL 

1,0 

:oRZ,wC51Lt: 
:010<2,"-3 
:oRlo;:$R2 
>ACT50 
>RAllO 

LViEk,AC1,MSuAC1 

C.ALL LViT,M~(:'4 

ACl 
* * * * * * * * * 

NOP 

* TE:.~T 3 

* * 

PAul: 31 

ALL LOCATIONS IN WCS LOAUED? 
NO 

YES. JUMP TO ~UI:lRUUTINE TO KE.AD W(S 
bACK TU MEMORY LOW FOR DEbUG PUKPOSE 

t:NA~LE. WC~ AND STATUS CHEC.K 

~PLA~H MIC.ROCOvE 

INlTIAUZE (OU"TER TO 800 

~PLA~H. ERROR IF "OK" NOI PKIN1ED 
~~TOR~E~KUM WC~ FIRMWARE 
R2 NOW ~HUULo uE THE NO. UF C.OUNT~ IN Rl 
ERR Ok? 
YES. kEPURT EKROR 
(,0 TO NI:.XI TESI 

ERROR "ACI" 

PRINT" * REP~ACE 1'16 *" 

** t:RROR ** 
AUURt:S~ C.OUNTEK E.RROR 
GO TU NI:.XI TESI 

* R£TURN AOORES~ Rt:(:,I~TER AND JUMP ADDRt:~S RE(:,I~TER TEST 
********************************************************* 
* ~ 
* RATIO NOP >$-1 
* * 

* * 

* 

* * 

* 

LUR ~Rl,wCSILE 
AUIi $Rl.=-4 
INC T:'>TCNT 

LOR 
LUR 
LUR 
LDR 

10 
LNj 

LUR 
STR 

$R4,=l'llAll' 
$R5,;:Z'(30A' 
$R6,=Z'2000' 
$R7,=l'Z-rFf' 

=$Rlo<OUTADR 

$b6,CSb20 

:OR7,=Z'!l00'· 
$R7,~TORI 

RATZO LUI< $R4,,,,'0093' 
:oR5,=Z'C700' 
:oR6,=l'2000' 

* 

* 

* 

* 

* 

* 

lOR 
LUR 

10 <SPHAOR,<OUTADR 

10 =iR4,<OUTDAT 

10 =$R5,<OUTDAT 

10 =$R6,<OUTOAT 

LOR 
AUV 
STR 

10 

ADD 
10 

L[)R 
LOR 
LoR 

:oR7,~TORI 
$R7,=1 
$R7,~TORl 

"$IH,<OUTDAT 

:oR1,=Z'8800' 
=$R7,<OUTAOR 

$R4,="0093' 
$R5,;Z'C300' 
$R6,=,'2000' 

RAM2fL 
RAllOO 
$R1,=Z'C3Fb' 

RAT40 LNj $66,C~b20 

$R4, Z'0093' 
iR5, l'(700' 
$R6, Z'2000' 
RAM2 L 

* 
tB~ 
LOR 
(I'll. 

LAST LU~AIION IN WCS 
LOCATION ~OR Sv6ROVTINE. 
I:lUMP TE~T COUNIER 

MICROCOOE FOR ~U8ROUTINE (INC.R 01,01; 
RUUKNI 

AI)OR FOK ~UbROvTINE 

LOAD SUbRUUTIN~ MICROCODE TO WC~ 

INITIAL VALUI: TO CALCULATI:. ~UbRUUTINE 
CALL ADOR IN W~S 

~~~~g5¥~~EF~~L~NCONDITIONAL JUMP TO 

W(S FIR~T ENTRy LOCATION 

CALCULATE THE ~OCATION WHERE THE. 
NCONDIIIUNAL UMP 0 NG TO fOR ~UBROUTINE CAL~ (800~ tst TIME, 6004 

2ND TIMI:., 800~ 3RD TIME •••••• 1 
LAST LOC.A1ION fOR MICROCODE "G010" 

MICROCOVE. FOR ~UBROUTINE CALL 

RAM2 PI<E~ENT? 
YES 
NO. LA~T 16 81T WORD MICI<O~UDE fOR 
SUbROUIINI:. CALL. 
LOAD M C.RUCQOE FOR SUBROUIINE CALL 

MICROCOOE FOR UNCONDITIONAL JUMP TO 
RETURN KOUTlNE 

RAM2 PRI;.SI;.NT? 
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002b9! Og5 tl 0981 0020 f~~ RAT110 yES 
002092 o ;IJ F870 83FC iR7.=l'83Ft' NO LA~I 16 BiT MICROW~RO FOR 
002693 * UN~ONDll ONAL JUMP TO R TURN ROUTINE 
002694 Ob~F E3eO OOAtl RAT50 LNJ $66.(,5620 LOAD MICROCODE FOR UNCONDITIONAL JUMP 0 002695 * TO RETURN ROUTINE . 
002096 * 002697 * STARTS TEST HERE 
0026911 * 002699 06bl 9840 093A LOR iRl.~PHCOD SPLASH MlI.ROCOiJE 
002100 Ob63 9F40 0004 STR iRl.RAT60 
002701 * 002102 * 002"03 OB65 1::3CO FF31 LNJ ib6.~R1210 ENAtlLE WCS AND STATUS CHECK 
00270" * 002705 * 002706 Ob6°' 8751 CL =iRl 
002707 * 002701:l Ob61:l 0000 RAT60 RESV ltO SPLASHE tRROR IF O.K. 1'101 PRINTED 
002709 * IN !I S C 
002710 Ob69 1O01 ~~~ ~Rl.=l tRROR1 
002711 Ob6A 0981 0016 RAT200 YES. RtPORT ERROR 
002712 Ob6C A840 091F WR iR2.5TORl NO 
002113 Ob6t 89e.0 0927 tMl RAM2~L RAM2 PRtStNT1 
002714 Ob70 0981 OOOF tlNE RA1120 nos 
002715 Obn A970 ~3F7 tMR iR2.=Z'83F7' NO. ALL REGIS1ER 61TS TE5Ttl}1 
002710 0674 03111 FBO tiLt RAT20 NO Tt~T NEXT Blf 
002117 Ob76 OFbl OOAI 6 ('BTlU YES. GU ro NEXT TEST 
002711l * 002"719 * 002720 0671l F870 ~7Ftl RAllOO LOR iR7'=l't7Ftl' LAST 16 BIT MICROWORO FOR 
002721 Ob7A OF81 F06 b RAT4u SUSROUTlNt (ALL. 
002722 * 00272:1 Otl7( f870 87Ft RATlI0 LDR iR7.=Z'87f(' LAST 16 61T MlcROWORD FOR 
002724 o b 71:. OF81 FFEO tl RAT50 UN(ONDI1IONAL JUMP TO RETURN ROUTINE 
002725 * 002726 ObilV o A970 87F1 kATl20 C.MR ~R2.=Z'871'7' ALL REGlS1ER b'T~ TESTED? 
002727 OEla, 0381 FFA2 BLE RAT20 NO TE~T NEXT BIT 
002726 Oba" 01'81 0093 b CbTl0 YES. ~U TO NE~T TEST 
002729 * 002-' 30 * 0027 31 HAllOO C.ALL lV$EH.kAl.M5GRAI ERROR "KA1" 

o til:l 6 FI:ICO 0003 
0&118 1J31:l0 0000 
068A 01"80 
Ob8El 0893 
Obac 1471 

00273, tALL "V$TtMSG4 PHINT " * REPL.ACE MS *" 
Obll.U H)('O 0003 
OtlbF D3110 0000 X 
Od9I OF80 
0692 1319 

002733 0693 OF7F RAI NuP >$-1 ** ERRUR ** 002734 Ob9" 0~81 0083 b C.6ll0 GO TO r-.tXI H;ST 
00273!> * 002736 * 002737 * I"~"'~ 
0027311 * MItkUCODE5 FUR StQUENTIA~ MODE TESTS 

\ 00£73\1 *************************************** \....../ 002740 * 002741 * 002l4(. 0896 0093 MCl DC "'00\13' SET "ERU 
002"(43 OEl97 CFOO v~ o'tFOO' (~LOPS ZRl ) 
00n44 (lB9a 25tO DO ~'2;CO' 
002745 (lb9" 07Ff l)( L'07H" 
(,102746 * 002747 Ob9A 0093 MC2 DC "0093' CLEAR ZtRO 
002"(4& Oll9b CFOO DC L'tF-OO' (FLOPS LRO) 
88~~~6 01)9C 2580 g~ "'25l10' 

069U 07FF L'07t'F' 
002151 * 
002°15~ Ob9E 0093 MC3 DC "'0093' dRANtH 10 OBFtl (RAM1 ONLY) 1~ FALSE 
002153 Ob9F CFOO De. ,,'(1"00' (IF-ZERO .RAMI) 
002 0(54 OElAO 2033 l)C "'2033' 
00;055 ObAI 1l3Fb l)C ,'83Fb' 
002750 * 002151 ObA2 0093 M(4 DC ,,'00\13' bRAN~H 10 OfFb (RAM2 PRESti'll) IF I'ALSt 
00215b 0l:)A3 C.FOO l)( .'.'eFOo' (IFlERO .RAM;n 
0001759 OBA4 2033 De. L'20H' 
00216(,1 ObAS 87FB D( L'8HtI' 
gg~~~~ * ObAo 0093 Me5 Dt L'0093' bkANC.H /0 ObFb O<AMl ONLYI II- TRUE 
00d63 .00 A 7 {;fQQ IK l'-C.f VOl OflERO· .RAMI t 
002764 OBAl! 2033 VC ,'2033' 
002765 ObA9 03Fb DC "'03fb' 
002/66 * 002767 ObAA 0093 MC6 D( "0093' bRANCH 10 OF-Fb (RAM2 PRESEN1) If TRUE 
002766 ObAti CFOO uc L1tFUO' <1 f-l.tRO KAM21 
002769 ObAC 2033 Dt "'2033' 
00277v ObAD 07Fb VC .'.'07Fb' 
002771 * 00277;: OBAE 11A& MC1 LlC L'IlAb' INt Rl. GU 10 KETURN ROUTINE (OBFC 
002773 o t,lA FO OOA D,- f t3OA ' 

wHEN RAM! ONLY) 
002774 UBbO 2000 DC. '2000' (INC.R u ;01 ~OTO RETll 
002175 Obbl 83Ft DC ,,'83f't' 
00277b * 002177 OBb, 11 All MC8 De. ,'I1A8' INC Hl. GU TO KETURN ROUTINE (OFrt 
002771;) OIHH C.30A vc. .'.'(30A' wHEN RAM2 PRE~~NT) 
002"17\1 Obcl4 2000 DC "2000' (INC.R Ul;Ul ~oro RET2) 
00278U Obb5 IHF( I)C ,'87ft' 
002"1 8 ~ * 00218 Obbt) l1A8 MCII Dt "lIA8 , INt R2 
002183 Obb7 C30b D(' "'C.306' ( IN(R 1}21 
002"/84 Clbbll 2000 DC ,'2000' 
00278, OBb9 07FF l)( L'onF' 
002l8b * 002787 OBBA 0093 MllO 8~ 1.'009;1' CALL (O~FB WhtN RAMl ONLY) If FAL~E 
002781l OBbi:> CBOO L'tBvO' (lFZERO .RAM1.CALL) 

0 88~4~~ ObBC ~g~~ UC ,'20B' 
OScll) we "C3~b' 

002791 * 00279, OBbi:. 009;1 MOl Dt 1. 10093' CALL (O~Fb WHt~ RAMi PREStNT) n· FALSE 
002793 ObbF (BOO we. "'(BOO' (lFZERO .RAM2,CALL) 
002794 Ob(O 2033 DC. L'2033' 
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00279, OtiC! c.7Fb DC "c.7FtI' 
002 "(9b * 002191 OoC" 0093 Mel 2 g~ "OO';~' CALL (OtlFtI WhE~ RAMl ONLY) H TRUI:. 

C 00279tl ObC3 CBOO ,'CtIliO' (IFZERO RAM1.,CALL) 
002"199 ObC4 2033 I)C "20B' 

- . ,,:,,/" 002bOO ubC:; 43Ft'> 1)(. "43~b' 
002bOI * 002bO<: Ubtb 0093 MC13 8t L'0093' CALL (O~Fb WHt~ RAM2 PRE~tIllTl IF TRUI:. 
002bO~ ub , CbOO ,'C/:lOO' (lFZtRO RAM2 •• CALL) 
002b04 ObCb 2033 DC "'20H' 0021i0, ObC9 47Fb DC "4'?Fb' 
00~b06 * 00 b07 ubCA llAb MCl4 I)C "'!lAS' IIliC 1-<2. RtTUl-<1II 
002bOb ObCb C30b I)C ,'C306' ( INtI< 02 ;02 ~ETURIII) 
002&09 Ob« 20UO lie "2000' 
00ZIl10 OIK!) 27FF DC "'2'?Fr' 
0021ll! * 002b1':: ObtL 0093 M<.l!> e~ "'0093' CALL (OI:lFI:I WHI:.N RAMl OIliLYI 
002b13 Ob F (BOO ,-,C600' «('ALL RAMI) 
002b14 OblJU 2000 1)( "2000' 
00281~ Ol:lll! C3Fb DC "C3fl:l' 
OOilll!> * 002b17 Obl.il 0093 Me.lb lIC "OO"'~' (ALL (O~FtI WHEI~ RAM2 PRE:;I:.NT) 
0021l11l Otll)3 CbOO I)C rC/:l UO ' «ALL RAM2) 
002819 ObLl4 .!OOO DC " '2000' 
OU2b2U ObD:; c.7Fb D( l'C7fb' 
002b21 * 
00"1i2t. Obl.ib 0093 MC17 g~ l'O093' RI:.TUkN tF TR~t OTHI:.RWISE bO TO RtTURN 
0021ln 0&07 (bOO "CI:lOO' ROUTINI:. (Ol:lf . ~HEN RAMI UNLY) 
002b24 Obl.ill 2033 OC ,'2033' (IFZtRO I-<ETURN ,*XXX) XXX IS THE 
00"b2, Ob09 A3FC 1)( "A3fe.' LO(.ATION RETUR~ TO 
002026 * 002b27 OIlLlA 0093 M(.1I1 DC l'O093' RETURN tF TRuE OTHtRWISE bO 10 RtlURN 
002b21l ObOb (.bOO g~ "('BUO' RO~'IN8 10FfC~HEN RAM2 PI-<E~tNT' 
0021129 Ol:ll.lC 2033 "2033' (I "ZEI-( RETURN '*YYY) YYY IS rHE 
002(j30 ObOli A7Fe. - DC ,'A(FC' LOCATION RtTUR~ TO 
0021131 * 002b)2 ObDE 0093 Me19 ~t l'OO';3' kETUI-<N IF FALS~ OTHERWISE bO TO I-<ETURN 
0021133 USDI- ('BOO ,'CBvO' kOUTINE (Ol:lfC ~HEN RAMl ONLY) 
002b34 Ublu 2033 DC ,'2033' (IFZERO *xxx, RETURN) XXX IS THE 
002b35 ObEl 23F( DC "'23FC' LOCATION I-<ETUkN TO 
0021136 * 
002b37 ObEl 0093 MC20 D<': l'00':l3' RETUkN IF FAL~~ OTHERWISE GO TO RETURN 
002b3b Obi:.3 CBOO I.iC ,'<':/:lOO' kOUIINE (UFFC ~HtN RAM2 PREStN!, 
00,,(j3'i ObE4 2033 OC "2033' (IFZERO *YYY, RETURN) YYY 1 THE 
0011140 ubE~ 27FC D<': L'271-C' LOCATION RETURN TO 
0021:141 * 
0021:14~ Obl:.b lll:lll MC21 vt l'llbl), INC Rl ANU PUl RE~ULT IN LINK RE~lSIEk 
00204,;j OilE1 C30A D· "'C30A' 
002b44 OBEd 2040 IK 4::.'2040' 
002b45 ObE9 OHF 1)( "OHF' 
002(j41.> * 002d47 ObEA 0093 Mca IIC l'O093' L - bRANCH 
00"b4<1 OBEIl (1l00 DC f Clloo , 

(-~ 
002b49 ObtC 2000 OC '2000' 
0021150 ObED FOFF DC ,'F-OH' 
002<151 * 002b52 Obtl:. I1A6 1'1(23 DC "'l1AIl' INC HI 
0021153 ObH C30A OC l'C30A' 
002ti54 OIlFO 2000 I)C L'2000' 
0021:155 OI:1FI 07FF I.i(. L'07f'1" 
0021156 * 
002b5"' ObF2 11013 MC24 oe. ,'1l013' ~IOT SEL RtGIST~R 
On<l5b ObF3 COLO D<': L'CDI0' 
00tll59 0llF4 2A80 I.i(. "'2AII0' 
onbbU Obf-, 07FF DC l'OHF' 
002bOl * 
002bb2 ObFI.> 0093 ~1C2' et L'OO"':,!' bl-<ANCH 10 OIlFI:l (RAMl OIllLY) 
002b03 06F7 (.FOO l'UuO' 11- TRUE FUR St~ REG SET 
0021i64 ObFo 202F I)C 4::.',,021" 
002bb, ObF':I 03fb IIC L'03~b' 
002bb~ * 

L'0093' onb6 ObFA 0093 M(.21.> OC bl-<AN(.H 10 OFFb (RAM2 PRE~ENT) 
OOtbob ObFb CFOO DC ,,-,(I-VO' It- TRUt FOR St:.L RI:.G SET 
002dl.>9 ObfC 202F et L'202F' 
0021l70 UbFI) 07Fb , 'O"It-b' 
OOZtl71 * 
002b7<: ObFt 17AIJ MC27 DC Lt77Ab' INC b7 
0021i 7;l ObFF 000 DC ",'<':300' 
002tl74 OCOO 2000 DC ,,-'20UO' 
002117, 0(,01 07FF DC "01F!-' 
00287b it 
002t177 * 
002ts7b * 
002b79 * 
002tsSU u('02 C842 0000 CSSIO LOR :liR4,:Ii/:l2.0 5UBROUTINt TO ~UT MICROCOUE IN 
08 2&81 OC04 Ob4,;:: 0001 LvR :liR5 ,,,,1:12. 1 R RI:.GISIEI-< 
o 2b8, O(O() E;842 0002 LDR :liRb,:liS2.2 
002b8~ OCOb FS42 0003 LOR ~R7,$62.3 
00;!bS4 OtOA tl386 JMP :lillo RETURN 
002bS~ * 
002b86 O~Ob 8054 e.SS20 10 ;::liR4,<OUTDAT !)UBRuUTtNt TO LOAD MICROCUDE INTU WCS 

o OC 0000 14A3 
002b87 UCOI:. 805!> 10 ;:$H5,<OUTDAT 

Oe.OF 0000 14A3 
002t1Sb 0e.14 e05b 10 ;:~Ro,<OUTOAl 

0<-12 0000 14A3 
002b89 OC14 8057 10 ;::li1-<7,<OUTDAl 

OC15 0000 14A3 
002b90 ocn b381.> JMf-> :obo kl:.TURN 
002891 * 
OOZe9;! * 
002b93 * 
0021194 ************************************************** 
002b9, it 
0.02b9() * 

C 002b97 * H.:;T 4 , 
gg~n~ * 

) * 
OO;!900 * CONDITIONAL I:lRANCH TEST 
002901 ************************** 
002902 * 00';::90:3 * 



002904 
002905 
002906 
002907 
00290t> 
002909 

002910 
002911 
00291.<: 
002913 
002914 
00291:> 
002916 
002917 
88~~t~ 
00292(,; 
002921 
0029n 
002923 
002924 
002925 
002926 
002927 
00292ts 
002929 
00293tJ 
002931 
00293'<: 
002933 
002934 
002935 
002936 
00;<937 
0029311 
002939 
002940 
88~~~! 
002943 
002944 
002945 
002946 
002947 
00294!j 
Ou2949 
U02950 
002951 
002952 
88~~~~ 
002955 
OOZ956 
002957 
00295& 
002959 
00296U 
002961 
002962 
002963 
OU2964 
002965 
OU296b 
002967 
00296& 
002969 
002970 
002971 
002972 
002973 
002974 
002975 
002976 
002977 
00297& 
002979 
002980 
002981 
00-298" 
002983 
002984 
002985 
002981> 
002987 
00298& 
002989 
002990 
002991 
002992 
00299;; 
00299 .. 
gg~~~~ 
002997 
002998 
00299\1 
00300('; 
003001 
00300, 
003003 
003004 
00300, 
003006 
003007 
00300d 
00300\1 
003010 
003011 
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Oel9 
OC1b 
OC1D 
OC1F 
0{.21 
OC23 
OC2, 
OC27 
0<.29 
OC2b 
0<.20 
0(2F 
001 
OC33 
0(35 
007 ooa 
009 
00i) 
0(3V 
OOF 

0(41 
0(43 
OC4, 

0(47 
(';e49 
0(4A 

O("b 

O(.. .. C 
0(410 
OC4F 
OC50 
0(51 
0(53 
0(5 .. 
0(56 

0(511 
0(59 

OC56 
0(5V 
0(5£ 
OC5F 
0(61 
OC63 
oe65 
oe67 
0(69 
0(6b 
0(60 

OC6F 
OC70 

OC72 
OC74 
0<.:76 
0(78 
OC7A 
oue 
0(7£ 

OCIlO 
OC81 

OCIl3 
OCIl5 
OC66 
0(67 
OC89 
O(llb 
OC80 
0<'8F 
0<'91 
OC93 
(jC9~ 

OF7F 

11000 1496 
0000 14A2 
8ACO 0882 
AbCO FF76 
£3CO FfEO 
E:.3CO fFE'7 
89CO 0870 
0981 0074 
A8CO FF74 
E3CO FFD6· 
£3CO FFDD 
A6CO FF7E 
E:.3CO FFDO 
E3CO FFD7 
b840 
3EFC 
8053 
0000 
AIKO 
E3(0 
E3(0 

oa68 

14A2 
FF7A 
FFC4 
FFCB 

&740 01l4A 
9840 0851:1 
9F40 0005 

E3CO FE4F 
8751 
8752 
0000 

6840 083F 
3DOl 
0209 
3002 
0201 (011) 
3D03 
0201 0026 
OF8 0040 

1001 
0981 0058 

984(,; 083F 
lEOl 
1:1051 
0000 1 .. A2 
89CO 0834 
0981 0046 
ABCO Ff40 
t::3CO FF9A 
t::3CO FF A 1 
8Aeo 0820 
OfSl FFD5 

1000 
0981 0041 

&000 
0000 
AEiCO 
E3CO 
BCO 
8ACO 
OF81 

1001 

14913 
14A2 
FF23 
FF89 
FF90 
080F 
FFC4 

0981 0030 

9840 
l~Ol 
8051 
0000 
89CO 
09&1 
ABCO 
UCO 
t::3CO 
8Aeo 
OF81 

01:117 

1 .. A2 
OSOC 
00Z2 
FFlO 
FF72 
FF79 
07FI:I 
FFAD 
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* IH~ T~ST CONDITION IS ZERO FLOP SET 
* CBllO 
* * 

* 

* 

NOP 

10 
INC 
LAB 
LNJ 
LNJ 

~~t 
LAB 
LNJ 
LNJ 

<SPHADR.<OUTADR 
TSTCNl 
iB2,MCl 
iU6.CStHO 
~jj6,e.SB20 

RAM2FL 
C6Tl50 
$82.MC3 
il;)6.CSI:I10 
i86.CSB20 

LA6 $62,/VIC7 
LNJ ~B6.CSBIO 
LNJ iB6.CSU20 

* C6120 LBR A V 
10 

!liR3.WCSIl~ 
!liR3,:-4 
:$1{3.<OUTAOR 

LA6 $b2.M(9 
LNJ !li66.("SIHO 
I.NJ :a.b6.(SB20 

* * * * START TEST HERt 
* CI. 5TOl{1 
* C6T30 LUI{ iRl.5PHCOD 

5TR $Rl.CBT40 
* * 
* 
* 

LNJ 

8: 
(6T40 I{f;.SV 
* * * e.6T45 LDR 

* * * 

CMV 
t~v 
I:IL 
CMV 
6L 
b 

C8150 CMV 

* * 
bNt:: 

LOI{ 
ADV 
10 
CMl 
tiNE 
LAb 

c6T60 I.NJ 
LNJ 
1NC 
6 

* * (8nO CMV 
I:INE 

$b6,~RTZ10 

:$Rl 
:SiR2 

1.0 

!liR3.:'TOR1 
$R3.:1 
>CI:lT,O 
!liR3.:2 
C6T70 
iR3,:3 
C8T80 
CEH100 

iR1.:1 
C6T200 

!liRl.:;'PHALlk 
iRl.:1 
:sRl.<OUTAOI{ 

RAM2f"L 
~g!!~g~ 
$1:I6.CS610 
iI:l6.(.SB20 
STOl{l 
CtH30 

!liRlt:O 
C8T200 

WCS 1.ST SI'LASH LOCATION 
bUMP TE:'T COUNTEI{ 
FETCH .M1CROCOIJi;. SloT ZERO ~1{(jM MAIN 
MEMOI{Y AND PUT IT INTO We.:. 

kAM2 PRtStNT? 
YES 
NO. FElCH MlCROCOLlE BRANCH 10 OBFB If 
~~~SE FKOM M IN MEMORY ANLI PUT IT INTO 

FETCH M'CROCOD~ INC Rl AND GO TO 08Fe 
(I<ETURN RUUTIN~) 

I.AST LO<'Al10N fN WCS 
LOCATION ~OR M CROCODE IN(' RZ 

FETCH M1CROCOLlt. INC R2 FRUM MAIN 
MEMORY AND PUT IT INTO WC:' 

COUNTEk FOR CHt.CKING ALL lEST 
CONDITIUN:' ARE TESTED 
SI'LASH MI<'ROCOvE 

ENAbLE wc:;, AND STATUS CH~CK 

SPLAl>H. tRROI' IF O.K. NOl PRINTED 
IN 5 S£(.. 

Zt::RO SElf bRAN<.H IF TRUE TESTED? 
NO 
lERO RE!)ET. BRANCH IF TRUt TtSTEO? 
NO 
Z~I<O 1{t:::'ET, BRANCH IF FAL:'E TESTED? 
NO 
Y~S 

t::I{ROI{? 
YtS. RtPOI{T ERROl{ 

MODIFY MI(..I{OCODE FOR TESTING CONDITIUNAI. 
bRANCH WHi:.N Te. : TRUE 

I{AM2 
YES 
NO. 
TI~UE 
W(S 
bUMI' 

Pki:.StNT? 
F~TCH MI(KOCODE BRAN(..H TO OdFB I~ 
FRUM MAIN MEMORY AND PUl IT INTO 
CouNIER 

ERROR? 
YES. REPUI{T ERROl{ 

* * * * * * * * 

NOW TH~ TEST CONDITION IS ZERO FLOI' RE:'El (CLtAREOI 
MODIFY MICROCOUE FOR TESTING 

* * * 

10 <SPHADk,<OUTADR 

LAb !lib'.MC' 
LNJ !lib6. CStH 0 
LNJ $b6.<;;sezo 
INC STOl{l 
I:l CbT30 

CBTBO CMV iRl,:l 

* * 

CBT90 

* 

ElNE C6T2(';0 

LDR 
ADV 
10 
CM4 
bNE 
LA6 
LNJ 
LNJ 
11K 
I:l 

$R1,l>PHADR 
$Rlo:1 
:$l'l.<OUTADI< 
RAM2FL 
CbTl70 
$S2.MC3 
$B6.CS610 
$B6.<.S620 
STOR1 
CbT3u 

1ST SPLASH LOCATION 

FETCH MICI{OCODt R~SET zEkO FROM MAIN 
M~MOkY AND PUT IT INTO WC:. 
bUMP COUN1ER 

t::RROk? 
YES. REPURT ERROR 

MODIFY MI(.ROCOVE FOR TESTING CONDITIONAL 
BRANCH WHtN TC = FALSE 

RAM2 PI{i:.Si:.NT? 
Y£S 
['j0. FElCH MICKOCODE BRAN("H 10 ObFB If 
FALSE FKOM MAIN MEMORY AND PUT IT INTO 
wCS . 
i:lUMI'_COUNIER 

---------- -._-- .. _----
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00::lU14 * 
00301::! * 

C' 
00::!U14 0<.<0 1O00 CIH100 (MV :LRlt=O ~~ROR? 
003u15 U(9i) 09111 0019 bNt: I.BT2UO YlS. ~I:.PURT I:.KRO~ 
00::!U16 0(9A OF81 0027 6 CSTIU NO. GO TU ,..EXT TEST 
003017 II 
0030111 II 
003U19 0(9(. ABCO FF05 (BTl!>O LAB :LB2.M\;.4 FUCH MlOWCO[)t; bRANCH To OFt-B It-
003U2u oe9~ U(O FF63 LNJ :Lb6.(SI:I10 FALSI:. FROM MAl,,, MEMORY ANI) PUT 11 INTO 
ou:;su21 O(AO 1:.3(0 FF6A LI'IJ $1:I6.\,.SbZO we::. 
003U2£ * 003U23 U(Al AbtO fFOF LAt> :LB2.M~tI Ft:TCH MlCRO(O[)~ INC R1 ANI) (,U TO OFfe 
003U24 0(A4 1;.3 0 FF!>[) LNJ :LU6.<.:1:I10 (~ETURN ~UUTlN~) 
00302!> O(Ac UCO FF64 LNJ :Lbl>.(SB20 
003U26 OLAd OF81 FF8( b CbT2u 
003021 * 00::!02il U(AA ABeo FHF eElT160 LAb :II1:I2.MC6 FETCH MlCROCOVt; BRANCH TU OFt-B H TRUt: 
003029 O(A<': OF8l FFbA b <':bT60 FROM MAIN MEM9RY 
00::!03U * 003031 UtAI:. AbCO FEf3 CbTl70 LAEl $b2.MC4 FET(H Ml(l(O<'ODI;. BRANCH TO 0Ft-1:I It-
00::!03" ObU UF81 FfDE b (I:H9U FALSI:. FkOM MAI,i MlMORY 
003033 * 00.:lU34 * 003U35 ebT200 (ALL ,V$t.k.(Ell.MS(,(b1 t.RkO~ "I.IH" 

OUU 1'13(0 0003 
U(b4 03110 0000 1\ 
(Kbc OF80 
u(b1 Oc.tlF 
O(btl 1475 

003U36 (ALL ":V$T .MSG4 PRINT • * kEfJ .. ACI:. MB *" 
UCd9 FBCO 0003 
UCtid lJ~bO 0000 1\ 
O(blJ o "80 
O(b!;. 1319 

OU3U37 UUlt- OF7F CEll NOP >$-1 11* I:.~RUR ** OU3u3b O(CU OF81 Ff8b b CI:H4~ CONTINUI:. lEST 
003039 * 00304U * 003041 * 00304.( II 
003043 II 
ou3U44 * 00304!> II 
003046 II nST 5 
003047 II 
0030411 * 003U49 II tDNDITIONAL ~UbkOUTIl'lt: CALL TEST 
003050 IIII*IIIIIIIIIIII*IIIIII*IIIIIIII**IIIIIIIIII*II~IIIIIIIIIIIIII 
003U51 II 
003052 * 003053 II THE tONDITAON I'IUW ,~ THE Zt:RO FLOP SET 
003054 II ~ODIFY MI( OCOU~~ OR nSTlNG 
003055 * 003u50 OCt.: OF7F (STI0 NOP >:0-1 
00305"1 * 

(-"~\ 003051l II 
003059 O(U 11000 1496 10 <SPHAI)~.<OUTAOi( WCS 1ST SPLASH LOCATION 

O<'C!> 0000 14A2 
003060 U(C1 BACO 0708 IN( lST(NI bUMP TE~T COUNT!;'~ 
00~06~ OC<'9 AB<'O F~(( LAb :062.MCl FETCH MICkOCOO~ SET ZE~O ~ROM MAIN 
00306" OCCb E3eO F 31> LNJ :066.<'::'1:110 MEMORY ANI) PUT IT INTO WC::' 
00301>3 oew 1;.3 CO FF3D LNJ :061>.\,.5620 
00301>4 II 
00306~ OCCF 89<'0 07(0 (Ml kAM2FL ~AM2 PRI:.SI:.NT? 
00301>0 OCDI 0986 0077 bNI:. (STl~O YI:.S 
00301>7 oeD" A6C FEEl> LAb :L1)2.MCIO NO. F~lCH MI<'~OCODE CALL SUbR?UTINE 
0030611 OLl)~ 0(0 FF2C LNJ $B6,\,.SB10 (AT 06FB) IF FALSE AND pur 11 1'110 WC::' 
00301>'J 0(01 1:.3CO FF33 LI'IJ )61>.I.SB20 
003070 II 
003071 0(D9 b840 07(4 CST20 LO~ SR3.wCS1ZE LAST LUI.AIION ,1'1 WCS 
00307.: Oc.Dtl 3EFC ADV $R3o=-4 LOCATION fOR SvBROUTINE 
003073 OCD<' 8053 10 ;$R3.<OUTAOR 

0(01.1 0000 14A2 
003074 OCOF ABCO FEE A LAB $B2.MCI4 FETCH SUYROUIINE (INC R2 AND RETURN) 
00307!) Ot£l E3CO FF20 LNJ :Obo.t::'610 AND PUT I I1'1Tv WCS 
003016 U(t.:l 1::3 Co FI'27 LI'IJ )B6.I.S620 
003077 II 
0030711 II 
003079 * ::'TAkTS TEST HERE 
003080 II 
003081 OU::; 11740 01AI> <.1.. STORI CUUNTER FUR CH~CKING ALL fEST 
003011': II ~ONDITIUNS "ARE" TESTED 
003083 OCE7 9840 0764 <'5130 LOR :ORl.SfJHCOD PLA::'H Mll.ROCOvE 
003084 O<'E9 9F40 0005 STR SR1.I.S'I40 
003085 II 
003U81> II 
003087 UU:.b E3CO FOAb Lf>;J :OB6.SIHZIO ENABLE WCS AND STATUS CHEtK 
00308tl II 
003u89 O<'EI> IInl CL =$Rl 
003090 OCEt. 8752 CL =$R2 
003091 II 
003092 O(I:.F 0000 CST40 kESV 1.0 SfJLA::IH. tRROR IF O.K. NOI PRINTtO 
003093 II IN 5 SI:.1. 
003094 II 
003095 * 003096 II 
003097 OCFO 6840 "0196 (ST45 LoR :OR3.STORl 
0030911 0(F2 3001 CMV SR3.=1 lERO SE"I. CALL 1 F TRUE. TESTU>? 
003099 OCF3 0209 BI. >CS150 NO 
003100 0(F4 3002 <'MV $R3.=2 ,I:.RO RE~EI. CAL.L IF TRUE lES1E.0? 
003101 OCF, 0201 0020 tiL eSHO NO 
003102 oeF7 3D03 CMV $R3.;;3 ZERO RE~EI. CAI..L If FALSE. TE~TEO? 
003103 OCFIl 0201 0031 bl. (ST80 NO 
003104 OCFA OF81 0046 b c.;STlOO YES 
00310~ * 003!01> II 

Cl 
003101 oeF, 11)01 CST!>O CMV $Rlt;1 ERROR? 
003106 OI.FLl 0981 005b bNE <'ST200 YI;S. F<tPURT t.KROR 
003109 O(FF 2000 c.;MV $R2.=0 ERROR? 
003110 ODOO 09111 0058 bNt. (ST200 YES. F<t.PORT EKROR 
003111 * 00311.( II 
003113 ODO~ 9840 0798 LOR $R1.SPHADR MOOIFY MICROCOvE FOR TEST1NG c.;ONOITIONAL 



003114 
00311~ 

003116 
003!l7 
00311& 
003119 
00H20 
003121 
003122 
003123 
003124 
00312~ 
003126 
003127 
00312& 
003129 
003130 003 31 
003t 3 <: 003 33 
003134 
00313~ 

003130 
003137 
00313& 
003139 
003140 
003141 
003142 
00314~ 
003144 
003145 
003140 
003147 
003i41;j 
003149 
003150 
003151 
00315" 
003153 
003154 
003155 
003150 
003157 
00315b 
003159 
003160 
003161 
00316~ 
003463 
003164 
003165 
003166 
003167 
003168 
003169 
00:'170 
0031 "f! 
00317" 
003173 
003174 
003175 
003176 
003177 
003178 
003179 
003180 

003181 

00318" 
003183 
OQ3184 
00318; 
003180 
003187 
0031Sb 
003189 
003190 
003191 
00319-' 
003193 
003t 94 003 9; 
003190 
003197 
00 31 91;j 
003199 
003200 
003201 
003202 
003<::03 
003,,04 
003205 
003206 
003207 
003t01;j 
003209 
003210 
003211 
003.212 
003id 3 
003<:14 

TITLE (PfS4. 'REV A' 

0004 
Ov05 
01J00 
ODOd 
OvOA 
000' 
OLiOE 
0010 
OLil" 
0014 

0016 
0017 
08 19 O'lA 

001(. 
Ovl1:. 
OUZO 
01)22 
0024 
0026 
OD2S 
01)2A 
0021;) 
OOlO 
002£ 

0030 
0032 
OUH 
003; 
0037 
Ov39 
003b 
OU30 
0031' 

0041 
0042 
0044 
0045 
0(}47 

OD4'J 
0041;) 
004U 
0,v4f 

OV51 
0053 

OlJS5 
00;7 

00;9 
0051;) 
0050 
01)51:. 
01J5f 

OlJ60 
006<:: 
0004 
OUb~ 
0060 
(1)67 

OD6'J 

0l>6A 
006(. 
OD6f. 
vl)70 
ODn 
0l>74 

0076 
v078 
007A olnc 
OD"1I::: 

OlJao 
ODa2 

lE01 
80S1 
0000 
89(,0 
09S1 
ABCO 
DCO 
E3CO 
8ACO 
OFS1 

1001 

14A2 
0780 
0046 

~E~~ 
F£FA 
0779-
FF02 

0981 0041 
2001 
0981 003£ 

SOOO 
0000 
AtleO 
E3(0 
t.3(.0 
SA(.O 
OFS1 
1001 

149b 
14A2 
F£79 
FEOF 
FEE6 
0765 
FF6E 

0981 0020 
2000 
09bl 002A 

9840 076A 
lEO 1. 
89CO 0762 
09S1 OOlF 
AtKO fEs2 
t.3CO FECS 
U('O FECF 
bACO 0741:. 
OFSI FF-A7 

1001 
09S1 0016 
2001 
09S1 0013 
OFSl 0021 

~~tg ~~~6 
U('O FEIlO 
Of'Sl FF89 
A6CO fE74 
OHIl HilA 

A6CO FE.6S 
OF81 FFE! 

FbCO 0003 
Li380 0000 
OFSO 
OLi66 
1477 

fbCO 0003 
D3aO 0000 
OFSO 
bH~ 
01-81 FF88 

OF7F 

8000 1498 
0000 14A2 
8ACO 0731 
ABCO FE25 
1:.3C0 FE81' 
I::.3CO FE.96 
B9('0 07lF 
0981 0072 
ABCO FE.53 
l3(.0 FES5 
t.3CO FE.a' 
b840 07lD 
3EFC. 

CST60 

* * CST70 

* * 

ADV 
10 

~~t 
LA8 
LNJ 

~~i 
b 

~~~ 
CMV 
6N~ 

$Rl.=l 
=5'U,<OUTAOR 

RAM2FL 
(.SH60 
S62.MC12 
$86.CS810 
566,,(.5820 
STOHL 
('S130 

$Rlt=l 
CST200 
:ioR2.=1 
CST200 
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SU8ROUTIN~ CAL~ WHEN TC= TRU~ 

RAM2 PRI:.S~NT? 
YES 
NOs FElCH MICROCODE CAL~ SUbROUTINE 
(AI OBFS) IF TRUE AND pUT IT INTO WCS 

bUM I' COUNTER 

ERROR? 
YI:.S. RI:.PORT E.HROR 
ERROR? 
YES. RI:.PORT ERROR 

* NOW THI:. TI:.ST CONDITION 15 ZERO FLOP CLI:.ARED * MODIFY MI(.ROCOvE FOR TESTING 
* * 

* CSTSO 

* 

('ST90 

* * 

10 <SPHAUR.<OUTAD~ 

LAI;) $82.MC, 
LNJ Sb6.('Sb10 
LNJ :Io66.CSB20 
~NC t!~~6 

~~~ 
('MV 
8NE 

LOR 
AvV 
('MZ 
bNE 
LAb 
LNJ 
LNJ 
INC 
b 

$Rl.:1 
CST200 
~~fio8 
sRl.5PHADR 
SRl,:;l 
RAMU'L 
CS Tl 70 
$8,.1'1(.10 
$b6.(S810 
:Iob6.t(':>820 
STORl 
CST30 

CSTlOO CMV $Rl.;;l 
('ST200 
:ioR2.=1 
CST200 
CRTIO 

* * * 

8NE. 
('MV 
bNE 
I;) 

(':>Tl50 LAb 

* 

LNJ 
LNJ 
b 

CSTl60 LAb 
6 

* C5T170 LA8 

* * * * 

8 

CSHOO CALL 

$b2.M~Ll 
$66.(5bl0 
$b6.~Stl20 
C:>Y20 

S62.MC13 
(.S160 

$b2.MO 1 
(ST91) 

LVSEK.CS1.MSGC~1 

CALL ,V$T,MSG4 

CSI 
.. 
* * * 

NOP >5-1 
b ('ST4~ 

* TE:>T 6 
* * * CONlJITIONAL WEIUKN TE.ST 
************************** 
* .. 

WCS 1ST SI'LASH LOCATION 
fETCH M1CROCOD~ RESET zERU !-HOM MAIN 
MEMORY ANU PUT IT INTO W('~ 

bUMI' COUNlER 

ERROR? 
YES. R~PORT ERROR 
I:.RROR? 
YES. R~PORT I:.RROR 

MODIFY MI('ROCOvE fOR TEST1Nu CONUITIONAL 
SUBROUT1NI:. CAL~ WHE.N TC : FALSE 
RAM2 PRI:.SI:.NT? 
YE.S 
NOs FElCH MI(.ROCODE CALL SUbROUTINE 
(AI 08FS) If- FAL:>E AND PUI IT INTO wc~ 
bUMfJ (.(JUI'H t:R 

I:.RROk? 
YE.S. RI:.I'ORT ERROR 
ERROR? 
YI:.S. RI:.PURT ERROR 
NO. GO TO NI:.Xf TEST 

FETCH MICROCOD~ CALL SUBkUUT1NE (AT 
OFf8) 11- I-ALSE AND PUT IT INIO w('s 

FET('H M1CROCOD~ CALL SUBROUT1NE (AT 
OFFB) l~ .RUE fROM MAIN MI:.MUHY 

F~T(.H M1CRO('OD~ CALL SUBWUUT1NE (AT 
0~F8) I~ !-ALSE FROM MAIN MEMORY 

ERROR "(.51 n 

PRINT" * kEI'~ACE MB *" 

** I:.RRUR ** 
CONTI NUl:. lEST 

* TH~ TI:.5T CUNDITION IS lE~O FLOI' SET 
* * CRTlO NOP >$-1 
* * 

* 

* 

10 <SfJHADW.<OUTAD~ 

INC. TSTCNI 
LAb itl2.MCl 
LNJ $tl6.CStllO 
LNJ ib6.C5B20 

~~t 
LAB 
LNJ 
LNJ 

f(AM2FL 
CR11~0 
$B2.M(.lS 
$66.C5810 
$66.(.51$20 

CRT20 LOR iR3.wCSIZ~ 
:l>R3.:;-4 AOV 

wCS I:>T SI'LASH LOCATION 
bUMP TE~T COUNTER 
FI:.TCH M1CRO(OD~ 5ET ZERO ~ROM MA1N 
MEMORY ANU PUT IT INTO W(.~ 

HAM2 PRE~E"'T? 
YI:.S 
j~U. FE' CH M!CkOCOUE UNCUNDIIlONAL 
CALL FRUM MAIN Mt:MORY ANu I'or 11 INTO w(.s 
LAST LO('AIION 1N WCS 
LOCATION I-OR (.UNDITIONAL HETURN 

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

o 

fr '",,\ 
l 

"-.J'" 

c 
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003~1~ OOb) 1I0~3 10 ::$k3,<OUTADR 
ODb4 0000 ~4A2 003do OOSo ABCO 1:57 LAB iB2.MC19 FE:TCH Ml(KO<.:QO&:. RI:TURN IF FAI.~E 

(:; 003<::17 0081! b9CO 070D CMf kAM2FL RAM2 PRt.5t::NT? 
00321b OOSA 09111 0068 bN CRTloO vt::s 
003d9 OD8C ~3CO Ft:75 CRT2!> LNJ ibo.C~810 NO. I.OAD WCS 
003221.1 ODIlt, UCO FE7C I.NJ $b6.C5b20 
003221 * 003a;: * 5TART~ TEST HEKR 
003l2:l * 00)Z24 00'.10 11740 06Fi) CL STORl ~OUNT~k FOR iH&:.~~ING ALL 1~ST 
OU3a~ * CONDJTIuNS A E t::5TED 
003iZo OD'.I2 '.1840 0709 CRno LOR iR1.SIJHCOD 5PLASH Ml~ROCO~E 
00::1227 0094 '.IF40 0005 STR i.R1.CI040 
003iZtl II 
1.103.<29 * 003230 0090 UCO FOOO LNJ $80.51<1210 ENAi)LE WCS AND 5TATUS CHtCK 
01.13,,31 * 00323;< OD911 8751 eL ::3>R1 
0'03~33 009'.1 11752 CL ::$k2 
003234 * 003;.:35 0()9A 0000 CRT40 Rt5y 1.0 SPLASH. I:.RkOk IF O.K. Nor PkINH.D 
003230 * 1N 5 5t::~ 
003237 * 003t3b OD'.Ib b840 OoFO CR145 1.0R $R3.5TOHl 
003239 OD9l.l 3l.l01 CMV iR3 0:: 1 LoERO 5EI. RI:TUKN IF TRUE 11:511:0? 
0030:40 009t:: 0209 bl. >Ck150 NO 
003241 009F 3002 CMV iR3.::2 L£RO RESEI. REIUHN IF TRUI:. 1t::::>TI:0? 
'00324~ OUAO 0201 OOLO I:lL CR170 1110 
003<:43 UDA2 ::1003 CMV iH3.::3 LtRO RI:SEI. RETUHN IF FALSE II:STt::O? 
003244 OOA::I 0201 002b bL CRT80 NO 
003245 UDA~ 01-81 0040 b CRTI00 VE5 
003240 * 003i::4-' 0IJA7 1000 eRT50 CMV iRl.::0 tRROH? 
003,4b UDAS 0981 0056 bNt:: (I<T200 '1'1:.. RI,YOI<T EI<KOI< 
003249 * 0031:50 ouAiI b840 00F3 LOR $R::$.w(.~IZE MOUIfY MI('RoeOvE FOR TESTING CONDITIONAL 
003<:51 ODAC 3t::FC AUV iI<3.::-4 I<ETUHN WH~N TC :: TRUE 
003:<5.: ODAU b053 10 ::$IO.<OUTAOR 

UOAl:. 0000 n~~ 0031:53 UUbO A6('0 LAb 3>b2.NC17 Ff.:TCH MJCKOCOUt. HETURN IF TRUt 
003<:54 0(;b2 89CO 06E3 CMZ RAM2fL KAMZ PRI:.SI:.NT? 
0()325~ 00b4 09111 004£ i)NE CRT170 VI:.S 
003,50 ODbb I:3CO F~4b ('k160 LI'IJ )i)0.('Sbl0 NO. LOAD WCS 
003257 ODbs Beo FE-50: LNJ 3>60.('5b20 
003<:5tl OOi:lA 8ACO 0001 INC 5TORl uUMP COUNII:R 
003,59 OUbC OF81 fFD5 b ('R130 
003,00 * U03i::ol * 003;;62 OObl:. IDOL cRT70 CMV iRlo:: 1 ERROR? 
003203 OObF 0981 003F 6NE (.R1200 YES. RI:.PURT t.KROH 
003204 * 003;:65 * 003,6b * NOW THI:. TI:.ST CONDITION I~ ZlHO FLOP RES!::! (CLI..AREO) 
003207 * MOOI~Y 1'11(.1(0(,001.. FOH TE~TINu 

( 
003i6b * 0032b9 OOU 8000 149b 10 <5PHAOH.<OUTAOR w(S 1ST SPLASH LO('ATlON 

00C3 0000 14A2 
00::1.00 oue~ ABCO FDD4 LAb 3>62.1'1(,2 FETCH Ml('ROCOO~ RE~ T EI<O ~kOM MAIN 
003£11 OtiC 7 E3eo FE3A LNJ 3>66.C5610 Mt::MOI<Y ANU PUT IT I~TOZW(5 
003~72 0l.lC9 1:3(.0 FHl LN~ :.b6.('::>620 
003273 OD(.b bACO 06CO 11'1 STOHL bUMP eOUNIER 
003004 OOCU 01-81 I-F(4 b ('R13u 
003~75 * 003270 OOCF 1000 CR180 ('MV :.RIo::0 t::HROI<? 
003£17 UUOO 0981 002t:: bN~ (.RT2UO YI:.S. RtPUI<T t~ROR 
003~711 * 003<:79 OliD.: b842 06eb LOH :OR3uC5lll:. LAST LO(.AIION 11'1 wes 
OU328U 00D4 31:F ADV 3>R3.::-4 LOCATION ~OR C~NDITIONAL KETURN 
003281 OOD~ 8053 IU ;$I<::I.<OUTAOH 

0000 0000 ~4A" 00328.: ODOS A6eo E05 LAb $62.MCI9 FI:.TCH MICKOCOLit. RETURN If FALSE 
003,83 O(;iJA 89CO 0080 CML kAMZI-L kAM2 PkI:.St.NT? 
003,84 OODC 0981 0011:. bNE (.RTlijO vt:s 
003285 0001: E3eo Ft::23 CRT90 LN.J :i>tl6.(.Sbl0 NO. LOAD WCS 
003280 OuEO E3eo f-t~2A ~~t i66.('~b20 
OU3~87 out::.: BAeo 00A9 5TORl bUMP eOUNIl:1< 
0032811 Ol)t4 OFIIl FFAO b ('RT30 
OU3.:89 * 003290 * 003':91 U(;Eo 1001 (R1100 (My iRl.::1 EHkOR? 
OO-~,92 Otlt7 gnt 00-11 bNE -CRT2vG VI:.S. HI:.PURT I::KROR 
003293 OlJE9 0025 b Lfn 10 NO. GO TO NEXT TI:.5T 
003294 * 003.:95 * 003.190 ovt::tI AbtO FDl:o CRTl~O LAb :i>1:l2.M~10 I- t:.T CH M I CKO(OOi;:. UN(OND 1 Tl ONAL fALL 
003297 ODt::U £3 0 FU4 LNJ $tlo.~ bl0 FI<OM MAlN MEMvKY AND PUT 1T iN 0 WCS 
003,9b OOEF t~Co FUb ENJ ~b6.C5b20 
003<:99 IiDFl 0-111 FF8t:: RT20 
OO.BOO * 003301 OOF;1 Abeo I-DEE CR1100 LAB $b2.N(20 FETCH MI(KOCOO;;. Ht::TURN IF FALSE !-HOM 
00330, 001':> 01'111 fF9b b CRT2~ MAIN MI:MOKV 
003303 * 003304 oon AI:lCO foOt2 C.RTl70 LAtl $b2.M08 FtTeH MISKOCOO&:. RI:.TURN IF THUt:: FHOM 
1.103305 001-9 OF81 FFbC b CRTou MAIN MtM KV 
00330b * 003;,01 Ol.if-b AtlCO fOEb CR1180 LAb ~1:l2.M('20 Ft:.TCH M1CKoeoo&:. HETURN IF FALSE fROM 
0033011 ODFO OF81 ~FtO I:l CRT9U MAIN MEMORY 
00330'.1 * 003310 * 003::111 UH200 CALL LV$EK.Cl<l.MSGC~l ERHOR "CH1" 

OOH" F-tKo 0003 
Ut01 0380 0000 
01:03 OF80 
0t:.04 OEOC 
01:05 1479 

LV$T.MSG4 " 00331.:: CALL PRINT * Rf:.PI..ACE MS *" 
('" Iil:.0o FBeo 0003 . " 

-j~ 
OE08 1)3110 0000 X 
OtOA 01'110 
gtg~ b319 003313 F7F CHl NOP >~-1 ** I:.RROR ** 003314 01:.00 01'81 fFllli b C T4~ 



00331~ 
003:;Hb 
003317 
OOHld 
00H1':1 
003320 
00H21 
00332<1 
003323 
003J2" 
003325 
OllB2b 
003327 
00332tl 
003;129 
0033311 
00333! 
003332 

003333 
003334 
00333~ 
00333b 
003337 
003330 
003339 
003340 
00334! 
00334<:: 
003343 
003344 
003345 
003;l4b 
003347 
00334b 
003349 
003350 
003351 
00335, 
00335;; 
003354 
00335~ 
00335b 
OU3;157 
003356 
003359 
003360 
003361 
00336, 
00336;1 
003364 
00H65 
00336b 
0033b7 
00336d 
003369 
00337U 
003371 
003J7Z 
003373 
003374 
003375 
003376 
OU3377 
003378 
003379 
003380 
88~U~ 
003383 
003384 
003385 
00338b 
g8~Ub 
003389 
00H90 
00339J. 
003392 
00H93 
00339 .. 
003395 
003391> 
003397 

00339b 
003399 
01l3 .. 0U 
003401 
00340, 
003403_ 
003404 
003405 
003 .. 0b 
003 .. 07 
00340b 
003409 
003410 
003411 
00341Z 
003413 
003414 
00341~ 
00341b 
003417 
0034ld 
003419 
003420 
003421 
003 .. 22 

OUO 
Ol;lZ 
017.14 
Otlb 
oUt! 
Ol:lA 

UU<. 
OUI; 
01:.20 
UI:.22 
01:24 
UI:.2b 
01:.2d 
01:2A 
01:.2b 
01:.21,) 
Ol21' 

OUo 
OU': 
017.34 
OUb 
01:37 
OU8 
01;3':1 
OUA 

0t.3( 
OUI: 

01:4U 

01:4Z 
UE.44 
UI;45 
01;4b 
01:47 
01:49 
U£4b 

UI:4C 

o I:A I,) 
UE.41:: 
OEAF 
01:.50 
01:.5, 

01:53 
01:54 
OE!)5 
Ol50 

-Qt5-0 
01:5A 
Ol:.!;b 
OI:.~C 
01:.51:. 
01:.60 
Ol:.bZ 
OE64 
0E:.b5 
OEb7 
01:;69 
Ot.bA 
01:.6tl 

Ol:bC 
Ol:bV 
0i:.6E 
OEoF 
01;70 
01;71 
OI:U 
01;73 

0i:.74 
01:.7/) 
01:7tl 

OF7F 

8040 U08A 
UOOO 14A2 
8AeO 068& 
AtKO HlD7 
1:3eO FllE9 
17.3<'0 fDFO 
ABeo FDC':I 
1:;3CO FOf3 
t.3CO FDEA 
A6eo FllO 
1:.3eO FOOl) 
EKO FDt.4 
A840 0072 
2E03 
AF40 0660 
b840 0670 
3EFC 
A6CO F08~ 
1:.3<'0 FOCF 
1:3(0 rDDb 
2EOl 
e~~t 
OF8;; 
OCO 03FC 

9840 Ob!)F 
9F40 0000 

66eo OOZB 

B840 065B 
3EFD 
5C03 
1C04 
C840 0644 
1::3(0 FC4D 
A854 

0000 

A953 
09A6 
5EOl 
D970 OOFF 
0306 

4EOl 
(953 
OZ74 
OFlll OOF!) 

1:.840 064Z-
6E012 
1$056 
0000 l4A2 
CF40 06Z9 

~~~8 ~8~~ 
FA73 
UCO FDA~ 
C840 00410 

ICFE 
5COO 
OFE8 

0100 noo 
0300 
0400 
0500 
0000 
0700 
0800 

FBCO 0003 
0380 0000 
01'80 

* * * * * * TEST 7 
* * * L - bRANCH TEST 
****************** 
* * * PRI:.LOAO M!CRUCUDI:5 IN wes 
* LbTlO NUP >$-1 
* * 

* 

* 

* 

* 

Iv 5PHAVR.<vUTAOR 
iNC 15TCN1 
LA., s6z.Me23 
LNJ i66.C5610 
LNJ iB6.<.SB20 

LAB ib2.MC21 
LNJ i66 • CSIH 0 
LNJ iB6.<.Sb20 
LAB s6z.Mca 
LNJ $~o,(SI:110 
LNJ $Bo,<.5&ZO 
LOk $RZ.~PHADk 
AI)V $RZ.;3 
::.rR iR2.::.TUR1 
~DR $R3,w(::'lLE 
AOV $R3,;-4 

LA~ 
LNJ 

LIH20 LNJ 
AiJV 
(Mk 
bLI:: 

* b >LBT25 
LNJ $b6,kDbKIO 

* * * START5 TE.::.T HERE 
* LbT25 LSDT-RR- iRl,SPHCOD 

$RloL6140 
* * 
* 

LAB 

LDR 
ADV 
LOV 
LDV 
LOR 

Ltl130 LNJ 
LOR 

* L6140 Rf.SV 
* * 

* * LtH43 AI)V 

* * 

(MR 
bL 
B 

1.6145 LOR 

* 

* 

* * LBT48 

* * * L6T50 

ADV 
10 

STR 

LAb 
LNJ 
ADO 
LNJ 
LVR 

LIlV 
LOV 
6 

DC 

8~ 
PC 
8t 
DC 
0(. 

('ALL 

$b3,LbT48 

$R3.wCSILE 
$R3.;-3 
:loR!> ,;:3 
$Rl,;:4 
$1<4.srORI 
$66,::'R1210 
$RZ.;:$R4 

1,0 

$R4,;:1 
$R4.=$R3 
>LI:IT.;O 
1 FTIO 

-$Ro-. SPHADR 
$Ro,;:Z 
;iR6,<0!JTAIlR 

:DR4.TMPZ 

!l>BZ,MC241 
$bo,i..5610 
iR7,+$b3 
$B6,<'Sb20 
SR4.TMPZ 
$Rl.:;-2 
$R5.;:0 
>Lt1T43 

X'lOO' 
X'ZOU' 
X'30l)' 
X'40l)' 
X'!)OO' 
X'oOl)' 
X'700' 
X'800' 

PAGE 38 

wC5 1ST LUCATIoN 
dUMP TEST COUNTER 
FETCH MICRO('OD~ INC Rl FRUM MAIN 
ME.MORY ANI) PUT IT INTO WC::. 

FETCH MICROCOue. INC Rl AND PUT RESULT 
IN LINK RtGISlI;.R 
LOAD MIeRuCvOE IN WCS 
Ff.TCH MICROCODe. L BRAN(H FROM MAIN 
MI:MORY ANI) LOA v WCS 

STARliNG LOCAT40N TO FILL wes WITH 
INC 1<2. _SAVE :;.TARTING LO<'AT1DN 
LAST LOCATION .N WCS 
ENDING LO<'ATION FOR INC R2 
FETCH M1CROCOD~ INC RZ 
LOAD W(S 

~~L LO<'AT10NS fILLI:.D? 

JUMP TO RtAD BACK SUBROUTINI; 

fo CHE(K L - R~GISTER WRAP ARDUNI) 
NIT1ALIZt Rl 

STARTING LOCATiON FOR IN<' RZ 
~NA8LE wCS AND STATUS CHE<'K 
INlT lALIZI; R2 
SPLA::'H. I;RROR IF O.K. NOT PRINTED 
IN 5 S~C 

ERROR? 
YES. kl;PUkT I:kROR 
ED~NAE~jSIEk WkAP AROUND? 
YI::S 

NI:XT LOLATION fOR L _ 6RANCH TESTING 
L - ~RANCH TI::SIED FOR ALL LO<.ATIUNS? 
NO 
YES. GO TO N~XT TEST 

SAVI: R4 

RE5TORt. R4 

~~I~IH~tfH: ~~ 

ERROR "LB1" 

o 

o 



003424 
003425 
003420 
003,,2"7 
003,,28 
003429 
003,,30 
003431 
00343Z 
003433 
003"3,, 
003'>3, 
003430 
003437 
00343b 
003439 
003440 
003441 

00344" 
003443 
00::1444 
00344' 
003440 
003447 
00344b 
003449 
00345u 
00::1,,51 
003452 
003453 
003454 
003455 
003450 
003457 
003451l 
003459 
003400 
003401 
00340,( 
00340::1 
00340" 
00~405 
003400 

00;:!401 
003401l 
003409 
003471) 
003471 
00347i 
01)3,,73 
003474 
003475 
003470 
003477 
003478 
003479 
003480 
003481 
003,,8,( 
003483 
00348" 
0034115 
003480 
003487 
003481l 
003,,89 
003490 
003491 
00349,( 
003,,93 
003494 
003495 
OO~490 
003497 
003"91l 
003499 
003~00 
003501 
0035UL 
003503 
003504 
003,0!;i 

003500 

00::150-' 
003!>Ob 
003509 
003510 
003511 
00351" 
0035U 
003514 
003515 
003510 
003517 
00351b 

TiTLE ~P~S4. 'R~v A' 

U1:.7'1 
OUA 

OUt! 
OUI) 
OUF 
01;.1l1) 
o US! 
OlllO:: 

OEb4 

OUI, 
01;.81 
01;.11'1 
Ollltl 
0~1l1) 
O~IlF 
01;.90 
01;.9, 
0[94 
01;.95 
01:.97 
Ol911 
OE9'1 

0~9A 
0~9" 
01;.91;. 
0~9~ 
U~AO 
OI;.Ai 

0E;A3 
OlA:; 
O~A-I 
0~A9 
OE;Ab 
OI;.ALl 
O~AF 
OEt!l 
O~b,;; 
OEb5 
ul;.t!o 

Ol;.bll 
0~8A 
O~tK 
Ot8t 

OECO 

OEC2 
01;.0 
OEC:; 
0l;.C1 

0~C9 

OJ::.CA 
iJl;.Ctl 
O~Cli 

O~CF 
OWL 

OLlIi 
0~04 
OEOo 
OE07 
OED6 

g~e~ 
OEDO 
OEOI:; 
OEOF 

OEEO 

OE81 
147b 

FB~O 0003 
1)380 0000 
OHlQ 
1319 
OF7F 
OFlll 0001 

OF7F-

11000 149b 
0000 14A2 
8A~0 0010 
9840 OoOF 
b840 0010 
~~~~ 
AtIlO FlI,lI 
~3~0 FOoF 
11757 
U~O FlI75 
lEOl 
9953 
03F~ 

9870 014~ 
9900 148~ 
0985 
1'-02 
b270 0800 
01'87 

b470 8000 
b270 0800 
1'870 8002 
{lOOO 1498 
0000 14A2 
~870 0093 
0870 C700 
E870 2000 

UCO F057 
OF83 
U~O 03110 

ABBO OECF 
AFIlO 0000 
A840 050F 
AF40 0003 

E3CO FbDo 

0000 

89CO 05Db 
0901 OOOC 
8740 0507 

7EOl 

F953 
038-1- -fFD~ 
OF81 0014 

IlACO 05~F 
0003 

FBCO 0003 
0380 0000 
01'&0 
OEDF 
1470 
FBCO 0003 
D31l0 0000 
OFBO 
1319 
of7f 

OF81 0001 

x 

x 

~ALL LV$T.M:>(i4 

LIH 

* * * * * 

NOP 
b 

* HST Il 
* * 

>$-1 
LNTlU 

* ZERO NA Fjl;.LU 1E:>T 
********************* 
* * ZNTIO NOP >$-1 
* * 10 

IN~ 
LOR 
LOR 
AOV 
LAB 
LNJ 
~L 

lNT20 L.NJ 
ALlV 
~Mk 
tiLl;. 

* * 

* * 

LUk 
CMf< 
bNI;. 

~e~ 
b 

;:NT25 OR 
:>uB 
LUR 

lNT30 lO 

* 

LOk 
LUR 
LOk 

<5PHAUI<.<uuTAU~ 

TST~Nr 
~Rl.!:>PHAUk 
$k3.w~!:>IlE 
$k3.:-4 
$i)2.M~l3 

~~~~~5tHO 
$bo.\.Sti20 
$R1o: 1 
$R1o=$R::I 
>lNT,<:Q 

$R3t =2' 8000' 
$1<3.:l'0800' 
$1<7,:2'8002' 
<SPHADR.<UUTAO;;( 

$R4,:l'0093' 
$R5.:l'C700' 
$Ro,:2'2000' 

LNJ :a;l:.lo.l!:>b20 
B >lNT3, 
LNJ $l:.lo.kUbK10 

* * STARTS TE:>T Hl;.kE 
* ZN135 

* * 
* * * 

L.Ab 
STb 
LOR 
:>TR 

L.NJ 

ZNT40 RI:;SII 
* 

* 

CM" 
bE 
~L 

lNT50 ADV 
* 

* * * 1.NT80 INC 

* * 
RTT 

$b2.<lNT80 
~b2.<lHTH1' 
$R2.SPHCOD 
:a;R2,lN14U 

$80.:>kT210 

ltO 
lRPFL.(i 

f~~~e<l 
:a;R7.:;1 

$R7.:$R3 
L-NT3\) 
!;lAllO 

TRPFL<l 

lNT90 CALL lV$ER.lN1.MSGZ~1 

lN1 
* * 
* * * * 

CAL.L. ,V:IiT.M5G4 

NOP >$-1 

SATlU 

* TEST 9 
* * 

PA<lE 39 

PklN1 • * REPL.ACE MB *" 

** ~RI<UR ** 
\30 TO Ntxl TE:>T 

w~S 1ST ENTRY L.OCATION 

bUMP T£!:>T ~OUNfER 
SPLA:>H ALlOR. K1 = COUNTE.I< 
LAST LOL.AIION iN WCS 
L.AST L.OL.AIION ~OR TESTIN(i 
FETCH M1CI<OCOOL. FOR INC Ri 

CHAN<lE NA FIELv TO 0 
L.OAU WC!:> 

~hL L.OCATIONS L.OADED? 

TkANSPAKENT MO~E? 
NO " 
vE5. MUDIFy NA FIELD 

NA FIELU 
wLS I!:>T ENTRY L.OCATION 

MICRU~UUE UNCONDITIONAL JUMP 

LOAO WC!:> 
~HAN(iE. 10 NOP MANUAL.LY FUR READ BACK 
JUMP TO RtAO bACK SUBROUTINE; 

SE.T UP IV 15 

SPLASH MILRQCOuE 

ENAbLE we!:> AND STATUS CHELK 

SPL.ASH. I;.RROR IF O.K. NOT PRINTED 
IN 5 5EL. 
TkAP? 
~~s. Rtrg~~ f~~~kFL.AG 
bUMP NA FIELD ~OR MIeROCUUI:: UNCONDITIONAL. 
JUMP 
~hL L.OCAT10N5 rESTED? 
YI;.S. (iU 10 NExT TI;.5T 

SU TRAI-' ~LA(i 
RI;.TURN 

ERROR "£1'11" 

PRINT"* REPLACE MB*" 

** ERROR ** 
,EkO NA F1EL.D ERROR 
REPLACE MOTHER BOARD 
GO TO NtXI TI'ST 

* SPLASH AFll;.R Rl;.lNITIAL1ZE; WCS TEST 



TITLE CPFS4. 'REV A' PAGE -40 

003!>19 ************************************* 003!>20 * 
g8~~~~ * OEEl OF7F 5ATlO NOP >s-1 
00352~ * 0 003!>24 * 003525 OEt.3 8000 149b 10 <SPHADf{.<OUTADi< wC;S 1ST ENTRY ~OCATION 

Ott!> 0000 14A2 
003~2b * 003 27 OEE7 8ACO OSB8. INC TSTC;NT BUMP T£5T COUN1ER 
003S2b * 003!>29 * 003530 OtE9 ABSO OFZS LAb Stl2.<SAT90 SET UP fOf{ TV5 
003531 OEE6 AFSO 0000 li6B :i>b2.<£HTH5 
0035n OEEI) 3CFO L V :iR3.;.16 TO COUNI 16 SP~AfH LOCATIONS 
00353.1 OH.E lCFO LDV $Rl.:;:.16 PHELOAO 16 LOCAT ONS WITH MICROCODES 
003534 OEEF S9C;0 OSA6 CMZ HAM2rL HAM2 PHt:.St:.NT? 
003535 OEFI 09S1 002F bNE SATIIO YES 
003536 OEF3 ABCO FCBA LAtl :i>tlZ.MC7 NO. H.1CH MICkOCODE (INCH 1)1;01 RETlI 
003!>31 * 003538 * 
g8~;~~ OEF5 A870 0140 SAT20 LOI< $f{2':;r OI4O ' 

OEF7 A900 14SE CMf{ SR2.<TAbIT THANSPAKENT MOuE? 
003541 OEF9 09113 tlNE >SAT,,:; NO 
003,4': OEFA F270 11000 5Ub :i>R7.;Z'1I000' YES. MUDIFY 1'1>1 FIELD 
003543 * 003!>44 * 003,45 OEF(,. E3(0 FDOe SAT25 LNJ So6.CSSIO LOAD WC5 
003!>4b OHE E3CO FDO· LNJ $tlb,'Stl20 
00354-7 OFOO 17FC I:lI/ltC SIH'>BAT25 bHAN(H IF ALL H. LOc. ARt;. NOl LOADED 
003541) UFOI OF63 b >5MJ 
00J!>49 UF02 UCO 0334 LNJ sb6.KDbKI0 JUMP TO HEAD tlACK SUBROUTINE 
003!>50 * 003!>51 * STAI<TS TEST HEKE 
003,5" .* 
003!;>53 OF04 AS40 0597 SAl30 LOR SR2.SPHCOD SPLASH MIlROCOvE 
003!>54 OF06 AF40 OOOtl SAB2 STR SRZ.SA140 
003!>55 UF08 EKO Fb6E LNJ $tl6.SHT210 ENABLE wC5 AND STATUS (Ht;.lK 
003556 * 
003~57 * 003!>5b * 
0035~~ O~OA 8070 llOOO SAB!> 10 ;Z'8000'.<OUTCON SOFT INIT IALIZt; WC;5 

ofOC 0000 14Al 
003!.J6V UFOi:: 0705 blOT >SAB8 
003::>61 Ol-Of US 114B LNJ SI:l6.<NAKERk RE:.PORT "NAK" I:;kROH 
003!>b;; OFll 8751 SAB8 CL =$Hl 
003563 * 00356 .. * 003!>65 OH" 0000 SA140 f{ESV l,O - 5PLASH 
003!>66 * 
003~67 OF 13 89CO 058B ~~£ TRPFL.(3 TRAP? 
003::>6b 01'15 09°b 001Z SAT~OO NO. f{I:;I'ORl ERROR 
003569 OF 17 874 0587 lL TRP·L.~ YES. CL.EAR TRAP fLAG 
003,70 OFl9 !DOO ClW :i>f{lt;O t::HHOR? 
003571 OFIA 0981 OOlD bNE SATUO YES Rtf'UHT EkROR 
00357<: Of-IC I)AD2 INC ;$R2 !:lUMP Gt;.NERlt FUR NEXT SP5A5H TEST 
003573 Of-ll> H81 FFt;.8 blNC $R3.~A132 dHANCH 10 CON1INUE:. NEXT -PLASH TI:;ST ,;'1''-003!>74 ClFH OF81 0026 b !>ATl20 
OU357~ * 1,, __ ," 003,1b * 
003!>71 * 003!>7b Clf'21 ABCO F~90 !>AT80 LAd 3>62.Mlli MICROCOUE ( INCK LlnDI REU) 
003,79 OF23 OF81 f- Dl b SAT20 
0035S0 * 
OCl3~81 * THAI' f--LAG 003~82 01'25 BACO 0579 SAl90 ~7~ TI<f'FL.G 5t::T 
003583 OF27 0003 
0035S .. * 003585 * 003,86 SATlOO CALL LVSEk.SA1.MSGSAI EHHOH "SAl" 

Of-iiI) FbCO 0003 
Ol-ZA 0380 0000 X 
Of2, UF80 
Of-'Ll OF3, 
0f-2t;. 1483 

003!>61 CALL ",V$T.MS(34 PHIi'll n* REPLACE Mtl *n 
OF2F FbCCI 0003 
Uf-:j1 0380 0000 X 
Of-B OFIlO 
OF34 

003~811 OF35 
1319 
Of7F SAl NOP >S·1 ** ERROR ** 

003!>B9~ ~ kEPLACE~MUT-HER BOARD 
003590 01-3b 0f-81 OOOF b !>AT120 
003!>91 * 003!>92 * 003!>93 SATllO lALL "VSEH,SA2.MSGSA2 EHROH "SAl" 

01'38 FI:lCO 0003 
0f-3A \.)3S0 0000 X 
OF3C OF60 
0f-30 Of45 
Of3t:. 1485 

003::>94 CALL "V$T.MSG4 PHIl'll .. * REPL>lCE Me *" 
Of3F i"BtO 0003 
01'41 0380 0000 X 
OF43 01'80 
OF44 13l~ Cl03::>9!> 01'45 01'7 SAl NOP >$-1 

003596 * 
003~91 Uf .. o A870 0140 SATlZO LvH $RZ';r 014O ' 003::>911 OF41l A900 148E "I'll'< $R23< TAB IT TRANSPAKENI MOvE? 
003599 OF4A 0901 0196 tiE TIT <,10 YES 
003600 * 003601 * 003bO" * 00360J * 003604 * 003605 * 003000 * 003607 * 0 0030011 * 003609 * lEST 10 
003610 * 003011 * 



°8 3b12 o 3013 
003b14 
003b1~ 
003b16 
003b17 
003b1b 
003619 
003020 
88g~H 
003b23 
003b24 

°83b25 o 3b2b 
003b27 
003b2b 
OU3b29 
003b3U 
OU3t>3! 
003b3<: 
OU3b33 
003b34 
00303, 
003630 
00303"1 
003b31:1 
003039 
003b4U 
U03b41 
003b42 

003t>43 
003044 
UU2I04, 
OU3b40 
U03047 
OU3b4(; 
OU3049 
003bSO 
00305~ 
00305':: 
OU30S::I 
003bS4 
00::l05~ 
003bSO 
00::loS7 
OU3b5b 
0030S9 
00306U 
OU3b6! 
003b62 
U03b63 
00::lob4 
003b6, 
003bbo 
003b61 
003bbb 
003069 

003b70 
00307! 
U0367" 
U03bB 
00%74 
00307, 
003070 
003077 
OU3078 
003079 
003/)80 
003b81 
003b82 
003b83 
00;!b84 

003b85 

003b8b 
003b87 
003b8b 
003b89 
003b9U 
UU3b91 
003b92 
OU3b93 
003b94 
003b95 
00309b 
003b97 
003b9b 
003b99 
003700 
00;;101 
OU3 '101. 
003703 
003"704 
00370, 
00370b 
OU3701 
003"70tl 
003/09 

TlTLE CPF54. 'REV A' 

OF4<; 

Of4U 
UF4F 
OF51 

OF53 
OF" 
uF57 

OF59 
OF5t1 
Of,U 
OrSF 
Orb1 

OF03 
01'05 
OFb7 

UfQ9 
OFob 
OfQ<; 
Orb() 
OFbF 
OF71 
OFB 
on, 
Of'7b 

OF7b 
0f-7A 

Uf7,­

UF1I;. 
OF7F 

UFSl 

OFb': 
OFS3 
UflS5 
OFSI 
OfS9 

Ur8t1 
UHlI) 
OF-ISF 
OF90 
UF91 

U.93 
0/-9' 
UF97 

UF99 
uF9t3 
0/-9l) 
0f-91-

8F~j 
OFM 
Of-Ab 
0~A7 

UfAII 
U~AA 
OrA<. 
Of AU 
U~At:. 
OFAF 

v~b! 
UFb.: 
OFb:; 
UfB4 

Ufb~ 
Of-bo 
Ol-b" 
OFbll 

OF7F 

8000 149~ 
0000 14A2 
8A<;0 054E 

ABCO FC9E 
E3CO fCAC 
£3CO FCB3 

89CO 
0981 
ABCO 
UCO 
UCO 

A~<;O 
UCO 
UCo 
b640 
3E::FC 
8053 
0000 
AIKO 
[3CO 
UCo 

OF83 

053C 
0037 
FC98 
FCA2 
FCA9 

FC4A 
Fe9C 
FCA3 

0534 

14Al 
FC81:. 
FC90 
FC97 

UCO u2CO 

9840 0523 
91'40 U006 

I:;.3CO FtHA 

S751 
FC80 1236 

UOOO 

1000 
09bl OOW 
FFCO 050S 
1:19'-0 05U3 
0901 0017 

/-I;;CO 0003 
0380 0000 
OF80 
1389 
OFSl 017B 

ABlU FC66 
UCO FC6C 
1:3CO H.:n 
AB<;O FUll 
£3CO FC6b 
f:.3CO FCbD 
OFSl FfC9 

FtKO 0003 
li31l0 UOOU 
OF80 
OFAE 
147F 

FBCU OU03 
U380 OOUO 
OHO 
1319 
OF7F 
UFSI 0150 

BAO 
9300 
200U 
07FC 

DAb 
9300 
'WOO 
U7F,-

x 

x 

x 

* INT~KFACE T~5T 
***************** 
* * 

PAGI:. 41 

* THE PUKPO~E OF THI~ TE::5T 15 TO ~UN ADDITIONAL FIKMFARE FOR CPU-WC5 * INTtkFACI:. TE~T 

* lFT10 NOP >i-l 
* * 

* * 

* 

* 

* 

LAB 
LNJ 
LNJ 

eMe:: 
bNI:. 
LAB 
LNJ 
LNJ 

LAB 
LNJ 
LNJ 

1f T 20 LOH 

* 
* * 

A()V 
IU 
LAB 
LNJ 
LNJ 

B 
LNJ 

<SPHAl>H.<OUTADR 

T5TCN"I' 

)6<2 .1~!;.24 
)B6,C~Bl0 
$66.C~B20 

HAMUL 
IFT60 
:»B2.MC25 
$B6.CSBIO 
$B6.'-SB20 

:IoB2.M~7 
iB6,,-5blO 
:IoB6.<;SB20 

$k3.wC51LI:. 
!IIR3,:-4 
;iH3,<OUTAl>R 

!IIB2.MC27 
$B6.C~~10 
$B6,C5B2U 

> I fT;;O 
!IIl;;b.HI)BKI0 

* 5TAHTS TI:.5T HI:.HI:. 
* IFT30 LI)~ iN1.~~HCOD 

~TR iRI t1F140 
* * LNJ 
* CL 

LUB 

* IFT40 H!;;5V 
* 

* * 

<;MV 
bNI: 
5Td 
,-MZ 
bl:. 
'-ALL 

IFlbO LAB 

* 

* * * 

LNJ 
LNJ 

LAB 
LNJ 
LNJ 
b 

IFT80 <;ALL 

$86.5kT210 
;iRI 
!IIIH. <NULL 

1.0 

iRI.:O 
IFTIlU 
:IoB7.TMP4-iAF+2 
TMP4+1 
IFTBU 
LVSIC.MSuOK 

EOP 

:Iob2.I'IC26 
:>b6.i.SI;;10 
iBb.(.5b2U 

!l>B2.MCb 
5>1;;6,C5BI0 
!l>b6.'-5b20 
lFT2U 

LVSl:.k.lFl.M5uIFl 

<;ALL ,-VST.M5(,4 

IFl 

* * * * * 

NOP 
B 

>$-1 
lOOP 

* TRANSPARENT MOUE INTEKFACE TEST 
***************************~****** 
* * 

WCS 15T SPLASH LOCATION 

~UMP T£~T COUNTER 

FETCH MICHOCODt:. SI:.T 5EL RtGI~TER FROM 
MAIN MI:.MOHY AN~ PUT IT INIO WCS 

NAM2 Pkt:.St:.NT? 
YtS 
NO. FElCH MICKOCODE BRANCH 10 ObFB If 
THUE FOK ~tL Ht:.G SI:T FROM MAIN MI:.MORY 
AND PUT II INTu wes 

FETCH MICKOCOUt:. INC Rl AN() GO TO OBFC 
(HETURN RUUTINt:.) AND PUT IT INTO WCS 

LA5T LU,-AIION iN WCS 
LOCATION ~Ok MICROCODE INC SI 

F£TCH MleKO<;oot:. INC 67 FROM MAIN 
LOAD WC~ 

JUMP T0 RtAD BACK 5UBROUTINE 

SPLA5H MICROCOl)E 

ENABLE:: WC~ AND STATuS CHI:.'-K 

CLEAR BI 

~PLASH. t:.RROH IF O.K. Nor PHINTtD 
IN 5 SI:.'-
HI = O? 
NO. REPOKT I:.RkOH n.s 
t;RROR? 
YES. Rt:.PUHT I:.KROH 
NO £HROK. PRINT ·O.K." 

OONE 

FtTCH MICHOCODt:. BRANCH TO OFrl;; ir TRUt 
FUR SEL Rt:.G 5E::T FROM MAIN MI:.MORY AND 
PUT iT I N I 0 WC~ 

~Rl~~R~1~~8~?~:)I~~DR~UT~~TT~N~~~~CS 

EORROR "IF1" 

PHIl'll " * REP~ACE MB *" 

** ERRUR ** 
I)ONE 

* MICROCODES FUR THANSPARENT MODE TEST 
* * TMO 

* TMe;.! 

* 

~t 
()(. 
U<; 

()C 
1)( 
DC 
()( 

L'13/10' 
,'931)0' 
l'20UO' 
L'07fe' 

'13Ab' 
'9;1UO' 
'2000' 
'07/-C' 

R7 ;: R3 + R7 
uO TO RETUKN RuUTINE (RAM2 PKESt;NT) 

R7;: R3 + R7 + 1 
(,0 TO Rt:.TURN RuUTINE (RAM2 PKESENT) 
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003710 
003fl! 
00371<:: 
OOHlj 
003714 
003"715 
003711> 
003 '1l 7 
00371u 
00H1'1 
003nu 
003721 
0031U 
003/2::1 
003724 
003725 
003726 
003127 
003721i 
003729 
003730 
003131 
003n~ 
003733 
003734 
00313!> 
003136 
003'137 
00373b 
00373'1 
003740 
003741 
00374<: 
003"743 
003744 
003745 
003741> 
00374 .( 
00374b 
00374'; 
00375U 
003751 
00375, 
00::1153 
003754 
00375, 
003156 
003757 
00375b 
003159 
00376ii 

003761 

00376~ 
003763 
003764 
003765 
003766 
00~/67 
00376b 
003"769 
003H" 
83HH 
003173 
003174 

00317!> 
003176 

003177 
00::11"76 
g8H~~ 
003181 
00378, 
003783 
003184 
003785 
003786 
003787 
003788 
003189 
003790 
003191 

00379i; 
003193 . 
003794 
00379!i 
003791> 
003"797 
003'19b 
003799 
003bOO 
003601 
00j602 
00360; 
003b04 
003bO, 
003ij06 
003807 
00380S 
003809 
0031110 
003811 

OFtl9 
OFtll\ 
OFb", 
Of-b(' 

OFBO 
OFbL 
OFbr 
OrCO 

UFO 
OrC" 
UFO 
OFC4 

OFC, 
OF<'6 
OFO 
OFCu 
OI'C'1 
OFCA 
"FCb 
OFCC 

UfCV 
OFCE 
OfCF 
OFL>O 

01'1.11 
OFDt 
0F!j3 
UFU4 

"I'D!) 
OFD6 
OFD7 
OfDs 

OFL>9 
OrDb 
OFDD 

OFDF 
OrU 
OFU 
OFE4 

OFt:., 
iiFL7 
UFL'; 
OFLA 
iiFE(; 
UFLU 
iiFt.F 
iif-F! 

UFF3 
8n?, 
OFf9 
OFFt;S 
oFFD 
iif'Ff 
1000 
100.1 
1003 
1004 
1006 

lUU7 

1009 

100A 
100C 
100L 
10lU 
101, 
1014 
1016 

1011i 

t01A OlC 
10lU 

101t. 

1020 

1021 

13A7 
91'00 
2000 
07FC 

03F3 
bFOO 
2000 
07FC 

0180 
b300 
;1000 
0001 

lObO 
000 
2000 
0002 

0000 
u260 
0000 
0003 

OlbO 
8300 
2000 
07F<. 

41'13 
bFOO 
2000 
0001 

UFF 
fBFO 
2000 
07FC 

b9CO. 04b5 
09111 OOOF 
E3bO 1225 

Fb(O 0003 
1.1380 0000 
OFbO 
1302 
f-b(O 
1.1380 
OFIIO 
13M. 
9870 
9F40 
9870 
9F40 

89(0 

R~~t 
9870 
9F40 
9870 
11051 
0000 
2(FO 
bOU 
0000 
27FD 

0003 
0000 

01100 
04AO 
0080 
04AA 

04AZ 
00F3 
04DO 
ObFF 
04Al 
06FC 

14A2 

14A3 

8740 0498 

OF7F 

8000 
0000 
IIACO 
AbCO 
E3CO 
E3CO 
BCO 

149b 
14A2 
0491 
FFAO 
00F2 
FElED 
FBF4 

9840 0483 
9F40 0005 
3(05 
7cu5 

L3CO FA78 

0000 

7DOA 

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

TMO 

* TM(4 

* TMC5 

* TMC6 

* TMC'l 

* TMCS 

* TMC9 

* TM<'lO 

* * * 

I)C 
liC 
DC 
DC 
I)C 
L>C 
I)C 
liC 

8t 
DC oc 

gt 
DC 
DC 

DC oc 
8t 
8~ 
DC 
L>C 

uc 
uC 
OC 
DC 

DC 
OC 
I)C 
DC 

1..'13A7' 
1..'9FOO' 
1..'2000' 
,-'07FC' 

1..'031-3' 
I..'BFOO· 
'-'2000' 
l'07I'C' 

.i.'01110' 
1..'6300' 
"2000' 
l'OOOl' 

1..'101;)0' 
,'<'300' 
1..'.2000' 
1..'0002' 

1..'0000' 
1..'8260' 
,'OOUO' 
':'0003' 

l'OlI;)O' 
1..'8300' 
,'2000' 
,'071-(' 

,'4F13' 
':'BFOO' 
L'20UO' 
':'OOul' 

':'CFFf' 
pF6rO' 
"::'20UO' 
.:' 071-(,' 
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R7 " CPL K3 + 1<7 
GO TO HLTUHN RuUTINE (RAM2 PK~SENT) 

R7 " R7 LLFT 5HIF1 1 
GO TO RtTUHN ROUTINE (RAM" PKESENT) 

DO <~ D~ 

D3 " DO + Q 

KAMB <w ALU <~ 67 

ALU <~ 61 <- RAM8 
5HIFT LtFr <- AOR <_ (pL 61 

* ************************************************** 
* * * TITlO 

TIT 15 

* * 

Tl T20 

TlT30 

* * 
* * * * 

(Ml. 
BNE 
LNJ 
CALL 

LDR 
STH 
LDR 
5TR 

(I'll 
bNE 
LAb 
LDR 
5TH 
LDR 
10 

LDV 
10 

f'A!>CNT+$AF-l 
11 Tl; 
:.b86.<PHCHLF 
'V$1<..M5<:.SH 

fAiRl.;l'0800' 
$Rl.:;'PHADR 
$fU .;l' OOBO' 
$Rl.:;'PHCoD 

RAM2FL 
IIT400 
$B2.bUFF3 
iRl."l 'OBH' 
:.bRltl'4<'SllE 
:.bRlt:;:l'OBFC' 
:;:iRl.<OUTADR 

:.bR2.:;:-16 
+$B2.<OUlUAT 

blNe :,bRZ.>TIT30 

Cl. T51CNT 

* T E5T 1 
* * 
* * 

* 

10 <5PHADH.<OUTAOR 

INC TSTCI~T 
LAB iB2.IMCl 
LNJ $66.11T500 
LNJ $66.C5B10 
l.NJ $l;jb.C5820 

* STARTS TE!>T HERE 
* 

* * 
* * TIT40 RESV 1.0 
* 

1ST PAS:'? 
NO 
YES. f'KINT (.K./L.F. 
PH1Nl ML5:'A<:.E 

SPLASH API)R FOK RAMI 

5f'LA5H MICRO('OvE ~OR RAMI 

kAM2 PktStNT? 
YE5 
RETUHN KOUIINE (RAMI ONLY I 

~C5 LA51 LOCA1!ON 
RETURN KouTINE 151 LOCATIUN 
wCS ADDk ~OR RtTURN ROUTINE 

TO COUNI 16 l.OCAIIUN5 
LOAD REIUkN ROuT 1'1£ INTO WC:;, 

bHAN('H 1F ALL LO(AT10N5 NUT LOAPtD 

CLEAR TtSI COUNTER 
If- O.K. NUT PR1NTEU-IN 5 SEC. niE~E:OlJN-1tfl 
NO. SHOWS WHICH TEST THAT FAlLS 

I'4CS lS1 ENTRY LOCATION 

bUMP TE5T COUNTER 
FETCH MIC~OCOD~ ~7 = R3 + H7 
('H~CK FUR RAM2 PRESENT 
LOAD W(.5 

5PLA5H MICROCOvE 

INIliALlZL R3 
IN1TlALIlL R7 

ENA6L~ WC~ ANI) STATUS CHE('K 

~PLASH. tRROR IF O.K. 1'101 PklNT~D 
IN 5 SEC 
EHROR? 

,~ -"; 
',--J 

/"'-'"'' 0; 

c 



C"'\ 
", 

, .. ,' 
, 

003111,: 
003013 
003014 
0031l1, 
003tllo 
003017 
003111tl 
003019 
0030Z0 
00::ltl2i 
003tl2.:: 
003tlZ::I 
0031lZ4 

0031125 
003t12b 
003&27 
003t12'll 
003829 
003tl30 
0031131 
003&3, 
003033 
00.:1034 
00::1113:. 
0031l3b 
0031137 
0030311 
003b39 
003b4U 
003b41 
0031>4.: 
0031>43 
003b4" 
003114, 
00J040 
00Jd41 
003b411 
003114~ 
0031150 
003b5l 
0031152 
0031153 
00::11154 
003055 

003tlSb 
0031>51 
0030511 
00.:11159 
003tl60 
gg~~~~ 
U03b03 
003b64 
003&6, 
003&60 
003tl67 
003bots 
003b69 
003b1U 
003tlll 
OO::ltsl, 
003&13 
0031:114 
003015 
OU381b 
00::lb11 
003078 
0031179 
00388U 
8g~g8~ 
003ts83 
0031184 
003085 

0031180 
003&81 
003&88 
003b89 
0{)-31>9i;1 
003891 
003b9.: 
003&93 
003&94 
003ts9, 
003&90 
OU3b91 
003tl9& 
003&9~ 
003~00 
003901 
00390" 
003903 
003904 
003905 
003900 
003907 
003908 
003909 
003910 
gg~~t~ 
003913 
003':114 
003915 

003916 
003917 
0039111 
003919 
00392(; 

lU2, 

11.),4 

1025 
102"/ 
lU,9 
102b 
1021.J 
1021-
1031 

1033 
103, 
1()31 
10311 

1039 

lU3b 

10::1<" 
lU3v 

1()3F 

1040 
104, 
1044 
1040 
104& 
IlJ4A 
104( 

104t:. 
1050 
lu5, 
1053 

lU54 

105A 

105b 
1050 
105F 
1001 
1003 
1005 
10b7 

1009 
10btl 
10bU 

106t: 

1010 

1071 
107" 

1074 

1015 
1011 

019 
107tl 
101u 
101F 

0981 0000 

OF7F 

tlOOO 149b 
0000 14A2 
tlACO ()476 
AtK.O FF89 
UlO OOlH 
t:.3CO f- UD2 
U(O F8D9 

9840 046tl 
9F40 0005 
3C05 
-'(05 

1;3(0 FA50 

0000 

7I)Ob 
09tll 00B5 

11000 1498 
0000 14A2 
8AlO 045B 
AIKO FF12 
UCO OOBC 
~3(0 FblH 
UC.O FbBt: 

9&40 0440 
9F40 0005 
3C05 
7(05 

U(O FA42 

0000 

71)f'F 
0981 009A 

OF7F 

8000 149b 
0000 14A2 
8AlO 0440 
AtKO FF56 
U<..O OOAl 
UCO F b9C 
B(.;G -Hj-A~-

9840 0432 
9F40 0004 
7(05 

E3(0 FA28 

0000 

700A 
0981 0080 

OF1F 

8000 1491) 
0000 14A2 
8ACO 0426 
ABCO f'F45 
1;3CO F684 
E3CO F68b 

* * * * * 

bNE. TI1400 

* T~ST '-
* * 
* * 

* 

NOP >$-1 

10 <SPHAOR,<OUTAD~ 

INC rSlc.NT 
LAtl $U2, I ~1(2 
LNJ :l>b6,TIT500 
LNJ $66,C.S61O 
LNJ :l>b6,C.Sb20 

* STARTS TE.ST H~~~ 
* 

* * 
* * 

LOR sR1,sPHC.UO 
STR :l>Rl,r1150 
LOll :1>1013,;5 
LDII SR7,;5 

LNJ $b6,SkT210 

TIT50 RE.SII 1,0 
* 

* * * 

CMII $1<1,;11 
bN~ 1 IT4bO 

* TE.ST::I 
* * 
* * 

* 

IU <SPHADR,<OUTAI)~ 

INC. ISTCNI 
L.A6 :1>62,11'10 
LNJ $bo,lIT500 
L.r-IJ :1>66,\.5610 
LNJ Sil6. <.S6.W 

* STARTS TEST HER~ 

* 

* * 
* * 

LOR $Rl.SpHeOI) 
STR $Rlo 11160 
LI)I/ SIB,;!> 
L.VII $R7,;:!; 

L.NJ SB6,SRT210 

TIT60 RE.511 1,0 

:l>R7,;:·1 
11 T400 

* 

* * 

(Mil 
bNE 

* T~ST 4 
* * 
* * 

* 

NOP >$-1 

10 <5PHAOR,<OUTAOR 

INC T5T(NI 
LAtl $b2,IMC4 
LNJ :1>66,111500 
LNJ :l>66,\.5bl0 
LNJ :l>b6t,"-SI:I2-0 

* STARTS T~5T HEk~ 
* 

* * 
* * 

LOR :l>R1,~pHCOO 
SIR :l>Rl,ll1'70 
LOll :l>R7,=5 

LNJ $66,SI<T210 

TIT70 RE.SII 1.0 
* 
* * * 

CMII 
bN~ 

:l>R7 '" 10 
11 HoO 

* TEST 5 
* * 
* * 

* 

NOP >$-1 

10 <SPHAOR.<OUTAOR 

INC TSTeNT 
LAb S62 tTMC5 
LNJ SI)6.<'SI:II0 
LNJ S66,C.S620 
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wCS 1ST E.NTRY ~OCATION 

tlUMp T~ST COUNIER 
FETCH MICROCOOE. R1 ;: R1 + R3 + I 
CHECK FUR RAM2 PRESENT 
LOAD W(::' 

SPLASH MI<.ROCOvE 

INITIALIZE. 1<3 
INITIALIZE. R7 

ENAtlL~ we::. ANO STATuS CHECK 

SPLASH. E.RROR IF O.K. 1'101 PRINTE.O 
IN 5 SE.l. 
ERROR? 
YES. RtpURT t:KROR 

WCS 1ST ENTRY LOCATION 

bUMP T~ST COUNIER 
F~TCH MICROCOO~ R7 = cpL R3 + R7 
C.HECK FUR RAM2 PRESENT 
LOAD we::. 

SPLASH MIl.RO(OvE 

INITIALIZt R3 
INITIALIZt 1<1 

ENAI)LE WCS ANI) STATUS cHtl.K 

SPLASH. tRROR IF O.K. NOT PRINTED 
IN 5 SE.c. 
ERROR? 
YES. RE.PURT ~KROR 

wCS 1ST ENTRY ~OCATION 
BUMP TE::'T COUNTER 
f~TCH MIC~O(OI)~ R1 = R1 LtFT SHifT 1 
CHECK FUR RAM2 PRESENT 
LOAD we::. 

SPLASH MIl.ROCOvE 

INITIALiZE R1 

ENABLE WC::. ANO STATuS CHE<'K 

SPLASH. ERROR IF O.K. 1'101 PRINTED 
IN 5 S~l. 
ERROR? 
y~s. RtPURT E~ROR 

wcs 1ST LOCATluN 

I:IUMP TE~T COUNTER 
FETCH M1C~OCODt ~ <. R3 
LOAD WC::. 
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0039P * 0039 i' 1081 A6~0 FF43 LAb SS2,IMC6 F~T6H Mlel<OeOOI7. RO <_ R3 
00392j 10~3 ~3 0 Fb7E LNJ S66.CSB10 LOA well 
003924 108~ ~3eO F68S LNJ SSc;'lSBi'O 

0 003925 * 00392b * \' 
003927 10lH ABCQ FF41 LAb st;2. TM17 FETCH MlCI<OCOOt;. Q <- RO + Q 
00392il 10il9 1:3CO Fb78- LNJ $1;;6.CS610 LOAD well 
003929 l08b E3CO Ft;7F LNJ SB6.(;Stl20 
003930 * 
88~~H * 1080 A6~0 FF3F LAb SB2.TM~8 FETtH Ml~I<OCOOt;. R3 : RO + Q 
003933 l08F 17.3 0 0075 LNJ SS6. Tl 500 CHE K FURAM2 PRESENT 
003934 1091 (;3CO F670 LNJ sB6.lSB10 LOAD WClI 
00393~ 109j (;3CO Fa71 LNJ sB6.CStl20 
00393~ * 00393 * STAl<lS TEST HEi<E 
00393~ * 003939 1095 9840 0406 ~Ok :IoRl.lIf'HCOO SPLAlIH MICRoeOvE 
00394U 1097 9F40 0004 TR S"1.11180 
003941 1099 3C05 LDV SR3t:~ INITIAL1Zt:. R3 
00394": * 00394j * 00::1944 109A E3CO F9FC LNJ $b6. !)1<T210 ENAbLE well ANO STATus eH~lK 
003945 * 00394b llige 0000 TIl80 RESV 1,0 SPLASH. ERROR IF O. K. NUT Io'I<1NTEO 
00394'7 * IN !> S~l 
00394b * 003949 1(91) 300F CMV sRh;15 EI<I<OI<? 
003950 1091:: 0981 0054 bNt:: TIT4bO Y~S. Rt:.PURT EKROR 
003951 * 00395" * 003953 * TEST 0 
003954 * 00395, * 003950 10AO OF7F NUP >s-l 
003'.157 * 00395tl * 003959 10Al 8000 149b 10 <SPHADR.<OUTAI)~ wes 1ST ENTRY ~OCATI0N 

lOA3 0000 14A2 
003960 10A5 ilAlO 03FA Ii'll 1 STOlt bUMP T~ST COUNfEI< 
003901 10A1 ABCO FF29 LA6 :Iob2. TMC9 FETCH ICI<OCOOE kAMS <_ ALU <- B1 
00390, 10A9 UCO FbSS LNJ S86.lSI:IIO LUAD W<.lI 
003963 lOAU 1:.3CO FB5F LNJ S80.<.Sb20 
003964 * 003965 10AV A6tO Ff2"1 LAb SB2.TMCIO FHCH MlCKOCOOt;. 
003960 lOAF £3 0 005~ LNJ $u6tr1l500 CHECK FUR RAM2 PI<ESENT 
003'167 lO6l UCO Fb50 LNJ :Iob6.':'5blO LOAD wes 
003Y6il 10lH uto F657 LN.J S80.<'!>b20 

,003909 * 003970 * STARTS T(;ST H£HE 
003911 * 00391<: 10b5 9840 03~6 LOR Sl<l.SPHCOO SPLASH MICROCOvE 
003973 lOb7 9F40 0013 STR :l>Rl.';190 
003Y74 10bY lC05 LLlV SR1.; 
003<j7, i08A 11740 03CF ~~K TMP4 (11)1, 003970 Obl 9F40 03C£ iRltTMP4+1 
003y7"/ lObi:. Feeo 03(<' Loe :Io67'TMP4-iAF+2 INITlAUZI;. £:17 
00397b lOCO l<.FF LOV :ilR1.:-1 '''"- ,,;1 
003y79 lsg 91'40 03Cil STR :IoRl.1M1o'4 
003980 9810 FFF4 LDI< :Iol<lt;;l'FFF4' 
003981 10C5 9F40 03C~ !>TR SRlo TMP4+1 

<'OMPARI:. 0039St 100 A<.eo 030 lOb Sb2.1MP4-iAF+Z OATA TO 
Ou3983 * 003984 * 00398~ 10<'9 E3CO F9(D LNJ Sb6.SRT210 ~NA8LE WClI AND STATUS cHI::CK 
00398b * 003981 10e6 0000 T lT90 Rt:.5V ltO Sf'LASH. t:.RROR IF O. K. NUT f'RINTEO 
003'.186 * IN 5 S(;l 
003989 * 0039YO 10~<' 9840 0000 LVR SR1.LVSAF 
003991 101:: 1002 lMV iRlo;2 LAF? 
00399<: 10<'1- 090A bE >TlT.\.OO Y(;S 
003993 lliOO FF<'O 0389 5Tt; i(;j7.TMP4 NO 
003994 1002 9840 0381 LOR ik1.IMP4 
003995 10g4 9970 FFF4 <'MI< tRl·::Z.'FFF4i MATCH? 
003991> lU b 0901 0005 81:. I 110 YES 
003997 HiLlb OF98 b >Tl hoO N0l Rl-YOKT EI<ROR 
003<j9b 1009 I'OD2 TITlOO eMe ib7.;Sb2 ~IA CH? 
003Y99 luDA 0981 0018 bNE TIT4bO NO. R~f'OI<T ~RKOR 
004000 lOVC 008 0016 llTIIO bCF T T460 I<£PORT t:.RHOR H CARRY ell NOI 5(;T 
0040G-l * 00400, * 004U03 * 004004 * T~ST 7 
00400, * 004001> * 00400" lOUt:. OFH NOP >$-1 
00400b * 004009 * 00401u * lERO NA 1-1ELU II:.ST 
OU40l! * 004012 * 004U13 lOUt- u~ 81 fl)A4 b lNTlo bRAN<.H 10 ZERO NA FIELD TI:.5T 
00401" * 004015 * 004u1o * 004011 T11390 CALL lV$T<'.M!>GOK NO ~KROK. PR11~T "O.K." 

101::1 FB<'O 0003 
101;.3 1)380 0000 
101::5 OFao 
lOtI> 1389 

004ulll * 00401Y * 004u20 10l.1 OF81 0025 b WP UONE 
004021 * 00402<: it 
004023 * C 004024 * 

" 

004025 * j 
00402b * 004021 * 00402tl 10(;9 AtKO 03Et:. TIT400 LAB i82.bUFF4 HE TUHN Houn Nt:: (I<AM2 PRESt:.NT) 

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



c ... ·· 
/ 

00'+02~ 
004030 
00403~ 
004032 
004033 
004(134 
00403~ 
004031> 
004037 
004030 

00403~ 

004040 
004041 
004042 
004043 
00404,+ 
00404~ 
004040 
004047 
004040 
lJ04lJ4 .. 
00405lJ 
004051 
OlJ4052 
004lJ53 
004054 
00405~ 
004056 
00405'7 
00405b 
OlJ405~ 
004060 
004061 
004062 
004063 
00406'0 
00'0065 
lJ04066 
004lJ67 
004060 
004069 
004070 
00407L 
00407" 
004lJ7;; 
004074 
004075 

004070 
0040"17 
00407b 
00407~ 
004080 
004081 
00408": 
004lJ83 
004lJ84 
004085 
004086 
004lJ87 
004080 
004lJ8'1 
00'+lJ90 
004091 

004lJ9i 

004093 

004094 
004U95 
004U96 
004097 
004lJ9b 
004lJ99 
004100 
004101 

00410" 

00410j 
00410'0 
004105 
004101> 
004107 
00410b 
004109 
004110 
004!11 

LOf:.tl 
LOEl> 
10tF 
10Fl 

10F3 

10F5 
10F"7 
10~~ 
10fA 
10Fb 

10F<.: 
10ff 
1100 
1101 
110, 

1103 

1105 
110'( 
1100 
1l0A 
110C 

HOD 

110F 
1111 
1113 
1114 
1116 
1117 
U1S 
111 .. 
1liA 
111' 

Uif. 
1120 

1122 

1123 
1124 

1121> 
112(1 
112A 
1120 

112' 
112f 
1130 
1-131 

1132 
1134 
1136 
1LH 
113d 
1139 

113b 

1!3D 
113f 
1141 
1142 

1143 
114~ 
1147 
114(1 
1149 

9870 OFFF 
9F40 0360 
9870 OFFC 
OF81 FFOD 

0840 03AC 

fllCO 0003 
l>380 0000 
OF SO 
1102 
1481 
FbCO 0003 
0380 0000 
OF80 
A~,~ 
OfS10009 

89CO u390 
09115 
91170 OtlFC 
9F42 0003 
B3b6 

BAllO 14SF 

FSOO 148F 
AS70 0003 
tl75Q . 
F370'---000A 
t:.A05 
OOOF 
5054 
277A 
()FOO 1490 
C(80 1490 

9800 0000 
9970 Ab9F 

031tl 

l(FF 
9FOO 0000 

FtlCO 0003 
0380 0000 
OFSO 
141A 
~6CO 0003 
03S0 lJOOO 
OHiO 
148-f-

FblO 0003 
U380 0000 
OF80 
141F 
0004 
b700 1493 

OFBO 0107 

FbCO 0003 
0380 0000 
OF80 
141A 

FIKO 0003 
u3bO 0000 
OF80 
14tsF 
0f-80 0135 

x 

x 

x 

x 

* * * * 

LOR 
!)TR 
LUR 
b 

T lT460 LDR :oR5.TSTCIliT 
lVSEK.TI1.M5GTll 

TIl 
* 
* * * * 

(.ALL 

CALL lVST.M5G4 

NOP 

b 

>S-l 

t::OP 

PAC,E 

wCS LASI LOCATLON 

H5 SHOW~ WHICH TEST THAT ~AIL5 
E:HROH "Ill" 

PHINT" * MEP~ACt MB *" 

** EKkUR ** 
THAN!)PAKfNT MOuE INTERFA(~ f:.HKOR 

* !)UbROUTINt TO MOOIFY * WHE:N RAM2 15 Pkt:.S~NT 
MIC~OCODE'S NExT AOUK fl~LD tJOING TU R~lURN ROUTINE 

* T IT500 

T IT510 
* * * * * * * 

('Ml 
bilit 
LOR 
STR 
JMP 

* I:.ND-OF-PA!>S 
************-
* * * 

HAM2FL 
>TlT510 
:.Rlt=Z·ObFC· 
iHlti62.3 
iS6 

kAMZ PH~St.NT? 
YE!) 
1110. MOUlrY ADvR TO GO TO Rt:.IURN KOUTINt:: 

RlTUkN 

fOP INC <PA!)<':NT+$AF-1 
* * DISPLAY PA!>!) (OUNT IN 114 

!jUMP PA~!) COUNT 

IN DECIMAL 
* LOR 

LOk 
DltJIT lL 

UIV 
SKM 

$R5,4 
:.R2.>OIGIT 
ik5.<b40lML+SAF-l 

~CH 
tWt:.c 
!>TR 
Loa ib4.<B4DCML ** b4 KESEkVEu FOR PASS (OUNT 015PLAY 

* * TYPI:. PA!>!) lOUNT AND "3 MI~ DONE" IF 3 MINUTES RRE Up 
* * LOR iRl.<LHklCl AkE 3 MINUTf:.!) vP? 

CMk ikl,=Z'AIl9f' AB9F = 43935(Ot.C) = 65535-Z1600(DEC). * lLOCk SET INITIALLY 10 tFFt=b~535(DEC). 21600 TI(KS = 3 MINUTES. 
BC, >C,Lt:.N 3 MI NUTt.S NOT vP YET 

* 

* 
* 

LuV 
STR 
(ALL 

CALL 

(ALL 

HTCN 

:.Ml.=-l 
:ioRl.<lHRTC( 
LVU(.,M!)tJ9 

£VSTO.PASCNT+S~F-l 

£VST(.,MS"lO 

lL <RE:D 

b <DaN~ 

* TYPE PASS CUUNT 
* GLEN lALL £VSTl,MStJ9 

* * * * 

b <NXTPAS 

* !) U bRa uTI N f:. S 
* * 

SET UP rot< Nf:.XT 3 MIN INTERVAL 
TYPE: PA~S MESSAGE 

TYPE THE (OUNT 

TYPE "3 MIN DONE" 

CLf:.Ak kt.O E:RRUK bEFORE QuiT 

** TESIINC, COMPLI:.TE ** 

TYPE PA~!) MESSRGE 

TYPE THt. laUNT 

Rt:.PEAT IE~T. Uu Nf:.XT PAS!) 

* NAK ERROR (W(~ MOTHI:.R bJARD FAuLT) 

** 



00411': 
004113 
004114 
Og411!) o 4110 
004117 
004110 
004119 
004120 
004121 
00412" 
004123 
004124 
00412:> 
004120 
004127 
0041211 
004L29 
004130 
004L31 

00413': 
004133 
004134 

004l3!) 
004130 
004137 
0041311 

00413':1 

004140 
004141 
00414;': 
00414.'1 
004144 
004L45 
004140 
004147 
004141$ 
004149 
004150 
004151 
00415" 004 53 
004154 
004155 
0041% 
004157 
0041Sb 
004159 
004160 
004161 
00416': 
00416J 
004164 
004165 
004160 

004167 
004160 
004169 

004L70 
004171 
0041n 
00417:1 

004114 

004t 75 
004 70 
004177 
004178 
004179 
004180 
004181 
00418<: 
004183 
004184 
004185 
004180 
004187 
00418i1 

Tl1LL CPF~4. 'REV A' 

1140 
1141) 
114F 
1151 
115~ 
1155 
1150 
115i1 
ll!)A 
115t! 

115C 
11,0 

115F 
Uol 
1103 
1104 
lib!) 
1107 
1109 

1l0A 
1l0C 
!lot 
110F 
1170 
1171 

lln 
1174 
1170 

177 
1171$ 
U7A 
U7C 
U7l) 

Il7t;; 

117F 

1180 
116': 
1184 
118b 
lUl8 
1UlA 
1181;1 

lliiD 
118f 
1190 

1191 
1192 

1194 
1190 
119i1 
1199 
119A 
119C 
11 ':IE 

H9F 
llAl 
11A3 
11M 
llA5 
11Ao 

llA7 
llA9 
llAtl 
llAC 

H~~ 
Hg~ 

9F40 0033 
tFCO OOOD 
88CO 0008 
&8CO 0009 
9800 0000 
11383 
88CO 0004 

D380 0000 
Ofb3 
0000 

1315 
9840 0021 

F8CO 
[)380 
OF80 
1319 
8040 
0000 
0709 
FBCO 
D380 
OF80 
116A 
U~~ 

0003 
0000 

0019 
14Ao 

0003 
0000 

FBCO 0003 
D3&0 0000 
OF80 
1425 
FI:lCO 0003 
0380 0000 
OF80 
117f 
b38b 
0000 

9F40 0033 
tl'CO 0000 
88CO OOOB 
88CO 0009 
9800 0000 
11:l83 
88CO 0004 

D380 0000 
01'83 
0000 

1317 
9840 0021 

fBCO 0003 
0380 0000 
OF80 
1319 
8040 0019 
0000 14Ao 
0709 
fS(;iO -000-3-
D380 0000 
01'80 
119F 
1315 
OF8D 

FBCO 000:; 
03&0 0000 
OF80 
1425 
F6CO 0003 
D380 0000 
OF80 
1184 

IHi3 8366 

11&4 0000 

li 

li 

li 

li 

li 

li 

li 

* * CAL.LING 
* * NAKERR 

it 

L.NJ 
STH 
ST 
Dte 
Dc.C 
LOR 
~~go 

f'j,AKt:.Rl ~NJ 

NAI<.ER2 RI:.SV 
it 

DC 
NAI<.ER3 L.OR 
it 

CALL 

HI 

BluT 
NKI:.R3A CALL. 

* * 
b 

NKEk3B CAL.L. 

CALL 

* NUR3C JMP 
* NAKt::R4 HtSv 
* it 

SI:.QUt:.NCE: 
:lib6.<NAKERR 
:li1<l.I'iAKER4 
:i>66.NAKEHZ 
NAKER2+SA"'-1 
I'iAKERZ+SAF-l 
sRl.<lV:liAF 
:liRl.>NAKtRl 
NAKEk2+SAF-l 

:liB5'<LVSER 
>NAKt;H3 
$AI'tO 

<MSG2 
$Rl.NAKIOR4 

lVST,M5G4 

NAKER4.<INSTAT 

>NI<.EK3b 
lVSEK.NKc.R3A.M~G2 

>NKEK3C 

lVST.MSGll 

lVSTHl.NAKc.R4 

$bb 

1.0 

PAGE 46 

~AVE SR1 

ADJU~T KEI'OkTl,.G, ADRS 

ILVSAF:l IF SAF) 
DECREMENT AGAIn IF LAF (lVSAf:2) 

EHROK "NAK" 
HtTURN ~RUM LV~ER 
RC.POKTING ADRS - 1/0 IN~THUCTI8N 
PRlCt::D Nu THIS AORS CAUSED lHR R 
"NA(" 
RESTORE sRI 
PRINT n * Rtf'LACE MB it" 

INPUT ~IArUS 

ERROR 'NAK' 

INPUT SIAfUS SHOULD NEvER Bt NAK'D. 
REPLACE wes MOrHER BOARD. 

PRINT • STATvS .. " 

PRINT SlAIU~ R~AO 

RtTUHN 
SAVE ARtA FOR 1<1 AND STATUS 

* ACK EkROR 
* it CALLING 

LNJ 

\WCS MOTHER 6~ARD FAULT) 

St:QUlNCt; 
it 
it 
ACI<.c.f<R 

* 

5TR 
5Tb 
DtC 
OI:.C 
LDR 
I:lOOD 
DI:.C 

ACKERl LNJ 
b 

ACKlR2 Rc.SV 
it 

lK 
ACnR3 LOR 
it 

CALL 

IU 

blOT 
AKER3A CALL 

it 
it 

b 

AKI:.R3B CALL 

* AKtR3C 
it 
ACKER4 
* 

CALL. 

JMP 

HtSV 

:lii:l6.<ACKt;:RH 

$Rl.ACKEH4 
:litlb.ACKI:.H2 
ACKt;KZ+SAF-l 
ACKEK2+$AF-l 
$RI.<LVSA~ 
$Rl.>ACKI:.Rl 
ACKEK2+SAF-l 

:i>b5.<lVSt-R 
>ACKt:.R3 
:oAF.O 

<M~G~ 
$Rl.ACKI:.R4 

lV$T .MSG4 

ACKt-K4.<tNSTAT 

>AKIOR3b 
lVStK,AKtR3A.MSu2 

>AKlK3\:. 

lVSTHZ,ACKtR4 

SAVt; $Rl 

ADJUST KEI'ORTI~G AOR~ 

(ZVSAF:l IF 5Af) 
DtCRtMtNT AGAIN IF LAF ('VSA ..... 2) 
EHROt-< "ACK" 
Rt:.TURN "'HUM ZV~EH 
RI:.POKTING ADRS - 1/0 IN~TkUC110N 
PRttt.D NG THI~ ADkS CAUSED t:.KROR. 
MACK" 
RES TORt:. SKI 

PRINT " * Rtl'LACE MB it" 

INPUT SIAIUS 

INPUT srA1US ShOULD NEvER Bt. NAK·O. 
REPLACI:. wes MOIHER BOARD. 

PRINT " STATuS :;" 

PHINT SIA'U~ R~AD 

RtTURN 

SAVE AHtA FOR Kl AND STATUS 

* it STATU5 ERRUR (WC~ MOTH~~ bOARD FAULT) 
* * it 
it 

* it 
it 

CALLING SEl"IUtI'lCE; 
LNJ $B6.<~TERR 

STATUS RtAD IS IN R4 (l~) 
~TATU5 "5HOULD bE" IS l~ R5 (~b) 

(IF R~=ffFF. DON'T PRINT STATUS SI:l) 

() 

C" 
" ;.! 
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004189 l1b5 91'40 0039 S1E:.KR STK :IIR1.:.11::1<1<4 SAVE stU 
00419U 111:17 I::FCO OOOF STb ~tl6.S 1 E:.l<la 
004191 llb':l 88tO 0000 OE:.C 5TEl<k2+SAF-l ADJU5T KE~ORT1NG AI.>RS 

(~; 
00419;< 11 Sb 88CU OOOb I.>tC 5HI<K2+SAF-l 
004193 llbl.> 9800 0000 X WI< Sl<l.<lV$AF 
004,l94 l1bF 1BII3 bUL/D :j.Rl.>51Ekkl (lVSAF=l H SAt-I 
00419~ l1tu tll:lto 0000 DtC :.TttU<2+SAf-l DtCR£ME:.NT AGAIN l~ LAF (L.VSAF=21 ~< 

004190 11C2 9840 002C ST£l<l<l LOR :o1<1.51t1<1<4 Rt!)TORt $K1 
OU"197 * 004191l 11~4 0380 UUUU LNJ :IIg5.<LVStl< tKROI< "STATUS" 
U0419'l Hc~ UF83 1:1 >-1tkl<3 RtTUKN ~I<UM ~V~EI< 
OU4;::OU OOUO 5TE:.I<I<;:: ktSV l>A~'O· KtPOKTING AD S - I<E:.FER TO THiS AURS 
004~01 * ~~T~}G~!.NG FOR COMME:.NT. 004202 llCtI 13b5 Ut <MSu~ 
004~03 * U04<:04 STE:.I<k3 tALL "V$T,M5uo PKINT " IS" 

11«:1 Fb(O 0003 
llCel 1.>380 0000 X 
l1~U 01'80 
11 l 1412 

00420~ lltF CF40 001F STI< :IoR4.S1tK1<4 
004~06 (ALL "VSTHl.STtI<K4 ~K1NT StAtuS I<t..AI.> 

1101 f-BCO 0003 
11U3 1.>380 UOOO X 
lll.>~ 01'80 
lWo l1£F 

U04'0·, l1D7 1.>97U FFFF (Mk SI<5.;L.'I'FFF' 
004..:01j 1 lll':l 0901' bt >STtk3A DON'T PKINT Sll1TUS SB 004209 * 004.:10 CALL L.V$T.MS'" PKINT ". Sb" 

11IJA ~bCO OU03 
lliK D380 0000 X 
llDI:: OFbO 
llDF 1415 

004111 11£0 I.>F40 OOOE:. STR :l>1<5,:'1tKI<4 
004212 tALL L.VSTHZ.STtKR4 PI<INT stA1US SHOULD BE 

111::..: FBCO 0003 
11E4 1.>380 0000 
IH.b Of-80 
llE7 11£F 

004,,1:) 5H.1<3A CALL LV$T.MSG4 PKINl " * RIO pLAtE M6 *" 
1lt:~1l FB(O 0003 
l1£A D38(J 0000 
l1EC OF80 
llE:.1.> 1319 

004214 * 004':1::; l1£t 8386 JMP Sot;l6 KtTUI<N 
004,,10 llt.f- 0000 STERk4 Kt:511 1.0 Tt::MP STUHI:: FOI< RltR4.R5 
004':17 * 004db * 004.:19 * :;,U8ROUTINI; TU PKINT 1'15(:,4 
004220 * 00422l * (ALLIN6 St-QUtIKI::: 
004222 * LNJ :IoB6.<PI<KMb 
004223 * 004224 PI<HMB I.ALL LVS TtM5G4 PRINT " * R£PLACt MB *" 

( 
.""'", UFO FB((J 0003 

llF;;: 0380 0000 X 
11F4 OF80 
11F5 1319 

004225 lHb 11311b JMP $66 RtTUI<N 
004.:26 * 004227 * 004228 * 5UbROUTIf'<1; TO PrclNT MSb4A 
(J04U9 * 004230 * CALL IN" SE:.QU£NC.E:.: 
004.:3l * LNJ $b6.<PRI<Ob1 
004232 * 004233 PRIW61 <'ALL L.V$T.MSG4A PHINl " * KE:.PLA(E DB 1 *" 11F7 HKO 0003 

llF9 03110 UOOO X 
I1Fb OFbO 
11FC 1322 

004,34 11FD 11386 JMP :Ob6 KtTUKN 
004d5 * 004db * 004237 * SU6I<OUTlNE:. TO PklNT MSu4B 
004<:311 * 004d9 * tALLINu StQUENCI::: 
004140 * LNJ :Iob6.<PKRDB2 
00424l * 00424;;: PI<I<DBi2 CALI.. -L II$-T-t/WI~G4B PH-I NT " -* -HI;PI..A<'E --oe- 2- *" 

11Ft:: FetO 0003 
1200 1.>380 0000 X 
1202 01'80 
1203 AFC 004243 1204 86 JMP :Iob6 Rt:TUkN 

004244 * 00424:' * 004246 * SUbkOUTINI; TU PKINT MSG4C 
004,,47 * 004i4tl * (ALLIN" 5tQUEN~E: 004,49 * LNJ $66.< HMAY 
004,,50 * 004251 PRMAY CALL LV$T.M5G4( PHINT " , MAY BE WCS Mb *" 

120~ FbCO 0003 
120 D380 0000 X 
1,09 OF80 
1iWA 133b 

004252 120b 8386 JMP $1:16 ktTUHN 
0042!)) * 004254 * 00425::; * SUBHOUTINE:. TO PklNT STATUS 
004':50 * 004257 * CALLING SI.:QUEN(£: 
004,,5t1 * LNJ SoB6.<PRSTS 
004':59 * 

(,:,': 
004(:60 PI<STS CALL lV$T.MSGll PRINT " STATUS =" 

lZ0e. FtKO 0003 
120t D~80 0000 
IdO o 80 
1211 1425 

0041::61 1212 CF40 0010 STH .. H4.I-'KSTSI SAVE H4 
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004,6<1 F14 8754 CL :$1<4 
004,6~ Z1~ 8054 10 :$R4,<lNSTAT 

1,16 0000 b4AO 004,64 1218 CF40 oo~ SIR ~R4t~I<STS§ 

0 00426!:> C LL lV$ Z.,Pk T52 PRINT SlAlUS 
121A f6CO 0003 
121C 0380 0000 X 
1211:. OF80 
121F 1224 

004266 lUO C840 0002 LDR ~R4,PRSTSl RESTORE R4 
004<167 122<1 8386 JMP ~U6 RE:.TURN 
004~6~ * 004Z6 lU3 0000 PRSTSI RESV 1,0 TEMP SAVE 
004270 1224 0000 PRSTSZ RESv 1,0 TEMP SAvE 
004271 * 004272 * 004273 * 004Z74 * SU6ROUTINt;. TO PRINT CR/LF 
004.:7~ * 004;:76 * (ALLIN(' SE:.QUENCEl 
004il77 * LNJ Sb6.<PRCI<LF 
004;:78 * 004n9 lU~ 8F40 oooe PRCRLF SAVE PRCL::'V,=Z.'0005' SAVE 65. tH 

12Z7 0005 
004;:80 lALL l.V$Tl.NULL PkINT CARkIAGE RETURN/LINE:. fEED 

lUll fBeo 0003 
lil<lA 0380 0000 X 
122(, OF80 
1220 1236 

004,81 lU£ IlFCO 0003 k5TR PRCL::'V.=Z.'0005' kESTORE B!:>,b7 
1<130 OOO~ 

004282 1231 83116 JMP ~b6 RI:.T~RN 
004183 1232 0000 PR(LSV kESV 4.0 :,AV AREA FOR 05.1:11 
004284 * 004<18:> * 004286 1230 0000 NULL kt:SV ~AF.o 
004<187 * 004<18b * 004;:89 * OFF LINE REAO bALK f'ROM tiCS 
004;(90 * 004291 lz3'f 8153 RDl:lKI0 ~~ ::$10 ~NDt:X 004<192 tB~ 89CO 02!iO kAM2t-L AM2 PKE::'ENT? 
004293 0992 bNt >ROBII.40 YE:.5 
004,94 F 3ti (,870 8FfF LDR :ioR4.::;Z' OFf"F' NO. 41<. WUROS 
004,9!:> 230 I:Il80 000 X RDBK15 LOB :l.i:l3.<lVSLR ME:.MORY LOW 
004'::90 123F IWOO 149B kDbK20 10 <SPHALlR.<OUTAU~ :,PLASH AJ)LlR 

1241 0000 14A<I 
004.::97 1;(4.3 01FC bIOF >RDBK20 
00429b 1244 11056 kObK30 10 ::$Ro,<INOAT I<E:.AI) WC::. 

124:) 0000 14A5 
004«:99 1241 07FO blOF >IWI;K30 
004300 lZ41l eF7F ::'ll< iR6.~l:Ij.+$R3 STORE wlS RE.AI) OUT MICROCODf;.S 
004301 1249 1>954 CMR $1<3.::;$1<4 ALL .MICI<OlODES STORED? 
00430" 1<14A 03FA tiLl:. >RDBII.30 NO 
004~03 124b 11386 JMP $b6 YE:.5 
004304 124C. C870 1FFF RDt:lK40 LOk SR4.=Z'IFFF' RAMi! PRESENT. 8t<. WORDS 
004:;0, 124E OFEF b >ROBII.15 

) 004306 It 
004307 It "<" 004.;iOtl * OFF LINI:. PklNT MICRO<'ODES IN WCS 
004309 * 004310 124F 11740 OZ4D lL KTfLI> I<lTUkN KOUTINE:. FLAG 
004311 1"1 8753 PRNTlO CL ::;$R3 INDEx 
004:H~ 1252 bCCO 0000 P LUI:! :l>t:l3.,V$Lk ME:.MORY LOW 
004:;13 1254 OF7F NOP >$-1 ~3 = lV~LK 15 IHE 1ST LOCATION IN WCS 
004.H4 * CAN lHANGE 1;3 TO :,fART PRINTING t-OR 
00431!:> * LOCATIONS OTHEK THAN 1ST WCS LOCATION 
004.;1/;1 12" 89<'0 0240 '-MZ RAM2rL RAM2 PRE:.SE:.NT? 
004317 12!'>7 099A BNE:. >PkN140 YE:.S 
004311:1 F 511 e818 OFFF LOR $R6.;l'OFfF' NO. 41<. WORDS 
004319 25A 89C 0242 '-I'll kTFLI.> R~TUkN kOUIINE FLAG SET? 
004320 1,,5<: 098h 0020 bNE. PRN1,0 YE:.S. PKINT R~'URN ROUTINe 
004321 125~ E38 1225 PRNTl5 LNJ ~1:!6.<PkCRLF PRINT C.R./L •• 
00432~ 1260 :)CFC LDV $R~.;-4 
004323 l<l6), C87~ PRNT20 LUR $R4,+$1;3 kl:.AD 
004$Z4 1<162 CF4 0000 STR $R4.f'I<NT30 MI'-ROCODt 00432; CALL lV$Tnl.PRNT30 PRINT MI I<O('OO!;. 

lZ64 t-B<'O 0003 
120/;1 0380 0000 
12/;11l 01'110 
12b9 1270 

004320 -120A SAD3- IrK .. $R3- t>UMf> I~I\." 
004321 12bb 89;6 lMR $R3.=$R6 ALL MICI<OlODES PRINTED? 
004321:1 1~oC 0903 l.it;. >PRNT2!:> YE:.S 
004~29 1~6D !>7F4 blNC $R5.>PRNI20 NO. 
004330 120£ OfFO b >PRNll, 
004.331 126F 0000 PRNT25 HLT 
004332 1270 0000 PRNT30 kf;.SV tR~.=Z' IFFH 004~33 1,,11 E870 lFFF PRNT40 LOR kAM2 PRE:.StNT. 81<. WORDS 
004334 * 004335 1273 119CO 02<19 '-ML kTFL" I<I:.TURN I<OUTINI:. FLAG SET? 
00433/;1 F7, 0981 0015 ~NI:. PRNTbO Y~5. Pl<lNT RETURN ROUTINE 
004331 271 OF8 FFE.6 B PRNll~ NO 
0043311 * 004339 It 
004340 It PRINT R!::TuRN RuUlINE. 
004341 * 004';42 1279 IIAlO 0223 iN(., RTFL" SE:.T kE:.TUI<N ROUfINI:. FLAG 
004343 12"1~ OFll1 FFD5 b PRNT10 
004~44 * 004$4!:> 127V bFCO 0200 PRNT50 Slb !bln.1 MP4-$AF +2 (ALCULAIE RETURN ROUTINE ADI)R 
004~4b IVF b840 0201:1 LLlR $R3.TMP4+1 
004341 12tH BA70 OFFO ADD $R3.::;Z'OFFOI 
00434b 1283 ijF40 0207 STR $R3.fMP4+1 
004349 1285 t>870 OFFO LDR $R3.::;Z'OFF"0' 
OU435U 1287 b«(O 0203 PRNT55 Wi; ~b3.TMP4-$AF+2 
004351 12119 Of "II 1 FFD4 b PHNT !b 
004~~" It 

0 0043 ~ 1Z81;) bFCO OHF PRN160 S"Tb :l.b3.rMP4·:l.Af+2 CALCULATE RI:.TUKN ROUTINE AODI< 
004~54 gg~ bll40 01FLl LOR $R3.IMP4+1 
004355 tlA70 1FFO AVtJ ~R3."Z' 1HO' 
004356 1291 Bf40 01F9 STH $H3.TMP4+1 
004:;57 1293 bS70 1FEF LVI< $R3 .;:Z' lI'E:.F' 

---------- "---~~ 
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004~5ti 1"9~ OH, b >PRNT5!> 
004~59 * 004360 * 

(~:' 
004361 * 004362 * 004363 * 004364 * 
004~6~ * 004:;166 * 004:;167 * M E S S A G E 5 
004;16ti * 
004:1 63 VZ SA~-,.LAFl 
00437 1290 0310 6073 342O MSGl EXT 'C F::>4 WCS HoST' 

1299 2020 7163 1320 
1405 7314 

004371 ~AF1 NULt 004374 AFl NUL 
004H5 t~U 2020 2041 5052 TEXT APK 19-'11 RE:.V. AS' 

2031 3937 3620 
2020 !>245 562~ 
204~ 2400 

004376 12M oD6 046~ 2400 MSblA n:XT 'MODES' 
004317 12AC 7305 7F5 650E MSG18 TE:.XT 'SEQvENTIAL MOJE - HEX SWITCH ~HOULv bE "F"S' 

12AF 7409 6 6C 200D 
oF64 6520 2020 
6865 7820 1377 
0974 63611 2013 
686F -'56C 6420 
6265 2022 6622 
2400 

004Hb 12C2 7472 616E 1370 MSG1C TI:.XT , TRAl'lSPAKE:.Nl MJOE - HEX ~WITCH SHOU~O 8E "0"$' 
12(5 0172 656£ 7420 

oD6f 6465 2020 
206& 0518 2073 
1169 7463 61120 
7368 6n, 6~64 
2062 6520 2 30 
2224 

004379 l<::l)b 74613 6520 3173 MSGID TI:.Xl 'THI:. 1ST I:.RROR MESSAG~ SHOULV ALWAY~ bl:.'.Z'ODOA'; t2 1)1;l 7420 6672 7261-
004380 .cOt. 7220 6 65 13(3 CONSIDEIH:.D 1ST. SUbSb.lUI:.NT EkkOkS' 

12El 6167 6520 13613 
6~75 6C64 2061 
oC77 °b19 7320 
6265 o OA 2020 
036F 6e73 6964 
0572 0564 2031 
1374 2e20 2013 
7502 736!:> 717!:> 
656E 7420 6572 
726F 7224 

004381 12FI:. 2020 oD65 7313 MSG11:. TEXT MI:.55Ac"I:.S COJLD bE CAUSto tly PRI::V10US ERRORSS' 
1301 b161 6573 2063 

on, 6C64 2062 
0520 6361 7573 
0564 2062 7920 

~, 
7072 6576 b9bF 
1573 2065 7272 
bF72 1324 

.. 004382 1315 bE6! bb24 MSG2 Tt;.XT 'NAK)' 
0043113 1317 6163 bb24 MS<:'3 TeXT 'ACK)' 
004384 1319 2020 202A 20U. MS<:'4 TI:.XT , * REPLACI:. /lib *$' 

131C 6570 6C61 6365 
20bD 0220 2A24 

00438~ 13U 2020 202A 2072 MS<:'4A Tt.XT " REPLACI:. vtl *$' 
132, b~70 b(61 b305 

2064 6220 3120 
2Al4 

004::186 132C Z020 202A 2072 MSG48 TEXT * Rt:.PLACE ~b 2 "S' 
!32F 0510 t>Ct>1 6::105 

2004 0220 3220 
2A24 

004387 1330 2020 202A 20Ol> MSc,,4( n:XT * MAY fit:. wes Mb *$' 
1339 0179 2002 t>520 

770' "1320 6062 
~O~A 2400 

004j8t1 1341 20 0 202A 2065 MS<:'40 TeXT * I:.ITHI:.R w~S Mb OR 08 *s' 
1344 b974 080!:> 7220 

77b3 7320 6062 
206F 7220 6402 
202A 2400 

004::189 134F 2Q20 6%6- 20t>!> MSG4~ TI:.XT -"- -If' t:.RROl< KtbTRIClt.v TO ONI:. bll 0.. ONE ZONE IN MAT-$-' 
D5.:: 7272 oF72 2072 

0573 7472 0903 
74t>!> 6420 740F 
,06F bt.o' 2002 
0974 206F 6620 
bF6E t>520 7Aor 
6E.65 2069 oE20 

~8~6 7424 
004.:190 13b9 0572 72t>f M5<:'4~ TI:.XT EkkORS FOLLJWING. MOST LIKI:.~Y 8A~ MI:.MORY (HIP UN Db.s' 

13bC 7273 2066 bf6( 
0(6F 7769 oE67 
2<.:20 bDoF 7374 
200C 69bb 6!>0C. 
7920 b2b1 0420 
0065 b06F 7279 
2063 68b9 7020 
bF6~ 20b4 OUt. 

004391 l31l5 
'<400 
7374 0174 7~73 MS(,5 TEXT 'STATUSS' 

Ijll8 2400 
00439'< 1 89 4F21:. 4b21:. 2400 MSGOK TeXt 'O.K.~' 
00439::1 138\.. 73b5 717!> 05bl:. MS(JSP H:.X 'SI:.Qvl'tTIAL MOi>l:. TEST NtXT.,.Z'ODOA'; 

1313F 7469 bloC. 2000 
004394 139'< t>F04 b520 74b!:> If "U.K." NJT Pl<lNTtO IN 5 ::>I:.C. ;,0' 

1395 1374 206E 6!:>78 

(j 
742C ODOA 2020 
6966 2022 4f~1:. 
462E 2220 oEbF 
7420 7072 6961:. 
1405 0420. 090E 
2035 2013 65b3 
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2(20 <1400 
00"395 13A( 2020 74b8 b5bl:; MS(;'SQ Ti:.XT THEN M8 FAU .. T. THIS MESSAGI:. WILI-',Z'ODOA'; 

l~AF ~04D 4220 bbbl 
00439'0 1 1)2 75b( 742E 20~0 NUl BI:. PRINTED IN SU\:lSEQUI:.Nl PAS:>ES!$, 

0 1385 74b& b973 20bO 
057~ 73bl b7b5 
207 b90(, bCOO 
OA20 20bE bF74 
20b2 b520 7072 
b9bE 74b5 b420 
b9ot: 2073 7562 
73b5 7175 b5bl:; 
7420 10bl 7373 
b5B 2124 

004J97 1302 7472 blbE 7370 MS(;'SR nXT , TRAI'lSPAkENT M~OE TI:.ST NEXT"'L'OUO~'; 
1385 bb72 b5bE 7420 

004J90 13 ti b 6f b4b5 2074 11- "O.K." NOT PRINT!::O IN :. 5Ee,$' 
13Db b573 1420 bEb5 

7874 2COU OA20 
20b9 bb20 22bl' 
<lEbEl 2E22 20bE 
01'74 2070 72b9 
bE74 b5b4 2009 
bE20 3520 73b5 
b32e 2400 

004H9 131', b170 7431 2400 MAPTl TEXT 'APTU' 
004400 31'5 b170 7432 2400 MAPT2 Ti:.XT • APl.2$· 00440). 131'6 b170 7433 2400 MAP13 TEXT 'APT3$' 
004 .. 0" pF~ bl1Ci 7434 2400 MAPf4 TI;XT 'APT4$' 
004403 3F b170 7435 2400 MAPT5 lEXT ·APT:.s· 
004 .. 04 1401 b170 743b 2400 MAPTb EXT 'APlo$' 
004405 1404 b470 7431 2400 MDPTl H.XT 'j)PTU' 
004 .. 00 140-' 0470 7432 2400 MOPT2 TEXT 'DPT,s' 
004407 140A b470 7433 2400 MDPT3 lEXT 'OPT::I$' 
004401l 1400 b470 7434 2400 MI)PT4 ,TEXT 'uPT4S' 
0(.14409 1 .. 10 61)bb 7424 MMAT H:XT 'MATt' (.104 .. 1(.1 1412 202 20b9 7324 MS(;'b TEXT • S$' 004 .. 11 141:> ~C20 2073 b224 MSG7 TEXT :lDS~6$' 004 .. 1i. 1411l b9b4 2400 MSG8 l~~T 004413 

iEXT 
:i>A~-i.,LAF2 

004"14 141A t>370 bb73 3420 MS(;'9 '(PF::'4 PS$' 
1411) 7073 2400 

0(.14415 LAF2 NULL 
00441ti SAF2 NULl.. 
004419 14lF 332Ci t>Db9 bE20 .MS(;'10 TEXT '3 MlN I)ONE$' 

1422 t>46F bEb5 2400 
004 .. 20 1425 2020 2073 74t>1 MSGll TEXT ::'TATUS :$' 

1426 7475 7320 3024 
00442! 142b 72bl t>020 6Ebl' MSG12 TEXT 'RAM NOel PftI:;SI:;NT$' 

142E 21::31 2070 72b5 
73b5 bE74 2400 

004422 1434 72b1 b 20 bEt>F 1'15(;,13 Tt:.XT 'RAM NO.1 NOT PR I:: SE I'-IT $ • 
L431 "E31 ,,06E bF74 

2070 n65 73b5 
01::74 ,,400 

004423 143F 7~bl t>D20 6Ebt- M5G14 TEXT 'RAM NO.2 P.RESf-NU' 
:f 1442 2 ·32 2070 726:> 

n65 bE74 2400 .( i 004424 144ti 72bl b020 bEbF MSG15 TI:;.XT 'RAM NO.Z NOT PRESENU' ."".- / 144& 21::3<2 20bE 61'74 
<2070 7265 H6S 
bl:;.74 2400 

004 .. 2~ 1453 0461 7461 2031) 1'15<>19 lEXT 'DATA ;$' 

1456 ,,400 
004420 4;1 2C20 20b(; bFb3 MSG,,1 TI;.X1 ' . L.OC$' 

14~A 2400 
004 .. n 14 b 2(20 207A bFbl:; MS(:'22 TEXT ' , LONI::S' 

14§E 6524 
STATUS 004428 14 f- 2(20 2073 7"01 MS(;'23 H.XT ' , =$' 

462 -r475 7320 3024 
004429 1465 2(20 2020 7465 M5G~4 TEXT · , HiS T NO. ::$' 

146b 7374 206E bF21:: 
(031) 2400 

004430 * 004431 14bO 7372 3124 MSGSRl TEXT 'SRU' 
U04 .. 32 14bF b163 3124 ~~~~~t TI::XT 'AC1~' 
004433 14H 72bl 3124 TE;XT 'RAU' 
004 .. 34 1473 7374 3124 MS('STl TI;XT 'STl$' 
004 .. 3:> 1 .. 7; b3b2 3124 MSG(b1 11;:XT 'CB1:I> , 
00 .. 436 14H b373 3124 MSGCSl n~l '~Sl~' 004437 1479 b372 3124 MS(;'CR1 • Rli' 00443b 1-'> 7b to(62 3124 MSGl,;;l;ll -T ~X T -'L-{H~'-
00443~ 1470 -'Aol:: 3124 MSGZN1 T-XT 'ZNU' 
00444 1471' b9b6 3124 MS(;'IFl TI:;XT 'fFU' 004441 1481 7469 3124 MS6T Il T£XT • 11$' 00444? 1483 7361 3124 MS(;'SAI TI:;XT 'SAU' 
00444;1 1485 7:161 3224 MS(;'SA2 TEXT 'SA2$' 
004444 * 00444:> * 00444b * 00444"1 * 00444b * R E 5 I:: R V E I) ARE A 
004449 * 004450 * 004451 14ti7 UOOO TMP1 RESV ltO TEMPORARy ;?lOkI;. 
004454: 1 .. 86 0000 TMP2 RI::Sv 100 TI::MPORARY STOHl;. 
004453 1489 0000 TMP3 kl;:SV ltO TEMPORARY STOkl;. 
00445 .. 148A 0000 TMP4 RI:SV 2.0 TEMPORAfty STORI;. 
00445~ 148C 0000 STOHl RESV 1,0 TEMPORAftY STORI;. 
00445b * 004457 141l1) 0000 MODBIT kESV 1.0 =HEX 0800 (ap 4) IF SEQUENTIAl.. MODE 
004451l * :HEX 00"0 (6 T 9) IF .TRAN5PAkENT MODI:: 
004459 * 0044b(.l 146E 0000 STAI:lIT RESV 1,0 "HEX 09UO f~ l~~~s~IA~~TM~8~1:. 004 .. b1 * :HEX 0140 
U044b4: * 0044b;l 148F 0000 PAS(NT RESV iAF.O PASS COUNTER 
0044b4 * COUNT) C 004465 1490 0000 \:l40CMI.. RESV iAF,Q FOR b4 (PASS RESTOI<AT 101'1 ., 
004460 * } 
004467 1491 0000 CPCHAN RESV ltO *** ASSUMI:. 0 FUR NOw *** 0044bij * 004469 149" <2bl0 10 DC L'2blO' wcs 10 

Ii 

I 
----



(
""""''l\ 
. . , 
"""",-":,,.., ... 

00447v 
004471 
V0441£ 
00447"J 
004474 
0044h 
004470 
004 .. 77 
00447b 
004 .. 7'1 
004480 
U04481 
00448;: 
004483 
004484 
004485 
0(}448tJ 
004487 
00448b 
00448':1 
004490 
004491 
00449" 
004493 
004494 
00449, 
004490 
004497 
0044911 
004499 
00450v 
004~01 
004~0, 
004503 
004504 
004~0; 
004500 
004!;>07 
00450b 
o 1.l4 !;>09 
004~1u 
004511 
004!;>12 
0045l:! 
004!;>14 
004515 
004510 
OU4!;>17 
004!;> 111 
004!;>19 
00452U 
004521 
004!;>n 
004523 
004;24 
004525 
004520 
004527 
004!;>2tl 
004529 
00453u 
004!;>31 
00453<:: 
00453"J 
004534 
004535 
004!;>36 
004!>37 
004!>311 
004!;>39 
004~40 
004541 
00454, 
004!;>43 
004!;>44 
004545 
00454b 
004547 
0045411 
004!;>49 
00455U 
()'04551 
00455<: 
00455~ 
004554 
00455!;> 
004!;>5Q 
004557 
00455b 
004559 
0045bO 
004!;>bl 
00456, 
0045b3 
004564 
004~65 
004560 
004567 
0045bll 
004!>b9 
004570 
00457~ 
00457i! 
004573 
004H4 
004~75 
004570 
004517 
00457b 
004579 
004580 
004581 
00458i 
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1493 

1494 

149~ 

1496 

14'1l 

149b 

14'19 
149/\ 

14'1tj 

149l 

149Ll 

149l 

149f 

14AO 

14Al 
14Al 
14Ai! 
14A.i 
14A4 
14A5 
14Ao 
14A7 

14AII 
14A'1 
14M 
14Ab 

14A(. 
14AO 
14At;. 
14AF 

14tiO 
14tH 
14bi! 
14tH 

14b4 
14ti5 
14bo 
14b7 

14tHj 
141:S9 
14BA 
14bb 

141K 
14t}li 
14B~ 
14BF 

14CO 
14C1 
14<'<:: 
14U 

14C4 
14C5 
t~g 

14CII 
14C9 
14CA 
14Cti 

14CC 
14CO 
14CI;. 
14CF 

14PO 

0000 

0000 

0000 

0000 

0000 

0000 

0000 
0000 

0000 

0000 

0000 

0000 

0000 

OOOU 

03Cl 
0315 
03lF 
03C7 
V3C~ 
03011 
03Eo 

<.023 
7E90 
2500 
03FD 

BOlb 
PCliO 
8000 
03f£::. 

00A3 
LBOO 
b035 
A3FF 

8013 
C041 
7000 
B020 

C023 
n90 
2500 
07FD 

8020 
lilDO 
8000 
07FI: 

00A3 
<'BOO 
b035 
A7FF 

8013 
lb41 
7000 
8020 

C023 
7f.90 
2500 
,03Fll 

8020 
IlCDO 
8000 
03FE 

00A3 

* * kW 

* * PNkERF k~SV 1.0 
* kAMlfL k~5V 1.0 
* kAM2fL k~SV 1.0 
* kANADk kl!:iv 1.0 
it 
it 
APIEFI H£!:iv 1.0 
it 
APTEf2 kl:SV 1.0 
* DPT~~l k~5V 1.0 
* 5PHADR k~5V 1.0 
* 5PH<'OP k~SV 1.0 
* kTFLG kESV 1.0 
* wlSlZ~ H~SV 1.0 
* it 
lkPFLG H~SV 1.0 
it 

* 15TCNT k~5V 1.0 
* * * 
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HI:D ~RkUR FOR<'~D VIA MAI~ M~MORY 
5WITCH ~TOkED rlEkE 

EHkOk fLA~ FOk TEST DNR 

=1 IF kAM NO.1 Pk~SENT. =U I~ NOl. 

=1 IF RAM NO.2 PkE5ENT. =0 l~ Nor. 

= HEX OIlOU IF KAM 1 PRES~NT. 
= H£::.X OLOO IF uNLY RAM 2 ~RESI:.NT. 

£::.kkOk FLA~ 1 FvR "APT" 

~HROH FLA~ 2 FuR "APT" 

~kkOk FLA~ FOk "OPT" 
SPLA5H AIJDk£::.SS 

SPLASH MILROIN~TkUCTION COD£::. 

WCS LASI LOCATlON ADDRESS 
(ObfF FUR RAMI. OFFF FOR RAM2) 
TRAP FLA(, = 0 IF IRAP5. = 1 IF NOT 
11:.5T (QUNTI:.R Tv STORE TESI NO. FOR D~BU~ 

* We5 CHANNEL NO •• FUNCTION COP I:. TAHLE 
* * it 
it 

(SHOWN BELOW FUk C~ CH. ~O. O. IF NOT C~ O. olTS 8 AND 9 MUDIF1!D) 
N01~: BITS ij AND 9 AkE T~E COMPLEMENT OF THE LP (H. NO •• 

* ~5flS~ ~~5V 
OUTADR DC 
OUTDAT PC 
OUT1SK IlC 
INPAT Pl 
IN51Al DC 
INiD D<. 
* * 

OUTPUT CONTROL WORD 
OUTPUT AOPRESS 
OUTPUT UAIA 
OUTPUT IASK WOKD 
INPUT DATA 
INPOT SIAIUS wvRD 
INPUT I.D. lOPt. 

* EXIT FlkM~ARE 10 RETURN FkOM W<.S TO NATIVE FlkMWAkE IN S~QutNTIAL MOPI: 
* * BU~fl 

* 

* 

* 

* * * 

DC 
PC Dc 
PC 

DC 
DC 
DC 
OC 

"'C023' 
,,'7£90' 
,'25uO' 
l'03FD' 

"'80<::b' 
"'DCPO' 
"'80UO' 
"'03f-E' 

OC "'00A3' 
liC "'OlUO' 
DC "'H035' 
DC L'A3FF' 

DC ,'8013' 
DC "'C641' 
Dl "'7000' 
DC l'80,,0' 

tlUFf2 DC L'C023' 
L'7E90' 
Z'25UO' 
Z'07FP' 

* 

* 

* 

* * 

DC 
Dl 
PC 

DC 
PC 
DC Dc 
DC 
DC 
DC 
DC 

"'8020' 
"'DCPO' 
"'8000' 
L'01t-~' 

l.'OOA3' 
"'C600' 
Z'6035' 
"'A7FF' 

DC "'8013' 
DC Z'C041' 
DC ,'7000' 
DC "'8020' 

HI:TUkN kOUTINE WHEN ONLY RAMI PRESENT 

RETUkN KOUTIN~ WHEN RAM2 IS ~REStNT 

* * it 
£::.XIT FIRMwAkE TO RETURN 10 NATIVE FIRMWAkE IN TRANSPARENI MODE 

it 
BUf+3 

* 

* 

DC 
PC 
DC 
PC 

8~ 
8~ 

Z'C023' 
,'7E90' 
,,'25UO' 
"'03f-D' 
l'8026' 
,'DCVO' 
L'8000' 
,,'03FE' 

DC Z'00A3' 

FOR ONLY RAMI PRESENT 
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004~83 t4O ! CFOO DC f CFUO ' 004!>84 402 BOOO 0(; 'BOOO' 
00458~ 1403 03Ff- DC l'03FF' ("1 004!>80 * 004587 1404 6893 DC l'88~3' I: 

004!>86 1405 B701 DC f B701 ' ,~ 
004589 1406 7000 DC '7000' 
004590 1407 0020 DC l'0020' 
004591 * °8459~ * 
804~~4 * 1401$ , 023 BUFF4 8t l'C023' FOR RAM~ ~RESE.~T 
004595 1409 E90 l t7E90' 
004596 14DA 2500 DC l'2500' 
004597 14(1) 07f0 DC l'07FD' 
004596 * 004599 140C 8026 8~ l'8026' 
004bOO 14DD DCIJO l'DCVO' 
004601 1401' 6000 8t l'8000' 
0041:>0~ 14DF 07FE. l'07FE.' 
00"1:>03 * 0041:>0" 14EO '00A3 DC L'00A3' 
0041:>05 14£1 CFOO 

8~ l'CFOO' 
004006 141:.':: bOOO l'tlOOO' 
0041:>07 141::3 07FF 0' l'07I-F' 
00"1:>01$ * OO"bO~ 14E4 8893 8t ,-'8893' 
0041:>10 141:.5 fHUh '-' B7Ob' 0041:>11 14EI:> 700 OC l'700 , 
0041:>1, 14£7 0020 DC l'0020' 
004613 * 0041:>14 * 0041:>15 * 0041:>16 * 0041:>17 * 0041:>11$ * D E t! U G L U 0 P 
0041:>19 * 0041:>20 141;.1$ 9800 t4A2 LDk iR1.<OUTAOk 
0041:>21 14E::A A800 4A3 LDk "R2.<OOTOAT 
0041:>22 l"EC b800 14A5 LOR :IoR3.<lNDAT 
00"623 1"££ (;1l70 5555 LOR iR4.;;l'5555' DATA WklTII;.N 
00"024 14FO 6755 CL =Sk5 1 NOI<XrUR 
004025 14Fl B151:> (;L ;SRo DATA READ 
004020 14Ft! FIl70 OBOO LOR SR7.:;l'0600' ADRS OF l~T LO'ATION OF RAM 
0041:>27 * OU4t>2b 14F4 UOOO HLT ALTE.R RtGlSTER~ IF WANT. 
0041:>29 * OTHEKWISE HIT ~XECUTE. 
0041:>3U * 004b3~ 14F5 6057 DEbUG 10 =SR7.=SR1 OUTPUT ADkS 

OU4b3.:: 
14Fb 
14H 

0051 
6054 10 =SR4.=Sk':: OUTPUT lJATA 

14FII 0052 
004b33 14f9 6054 10 =SR4.=5R2 OUTPUT lJAIA 

14FA 0052 
U041:>34 4Fb 6054 10 =5R4.=5R2 UUTPUT lJAJA 

14H .. 0052 
004b35 14F\.i 605" 10 ;SR4,:;$R2 OUTPUT lJAIA 

t4~~ 0052 "'-.j' U04b3b OHF NOP >$·1 
0041:>37 1500 OF7F NOP >$-1 
00403b 1501 OF1F NOP >$·1 
004b39 l~n OF7F ~OP >S-1 
0041:>40 1503 OF7F NOP >$-1 
00"b41 1504 OF7F NOP >S-1 
00464': 150~ OF7F NOP >,,·1 
U041:>4:;$ 1501:> OF1F NOI' >$-1 
0041:>44 1~07 b057 IO :;$R7,=$Rl OUTPUT AOkS 

OU4b45 
150ll 
1509 

0051 
605t> 10 =Skb,:;$R3 INPUT DATA 

150A 0053 
004041:> 15013 805t> 10 =$R6.:;$R3 INPUT DATA 

150e 0053 
004047 1501,) 8051:> 10 =$RI:>.=SR3 INPUT DATA 

00"1:>4d 
1!>0£ 
l~OF 

00~3 60 0 10 =$RI:>,=SR3 INPUT DATA 

U041:>49 
1510 
1511 

0053 
0~7f NUP >$-1 

00405u 151l OHf- NOP >$·1 
00"1>51 1513 OF7F NOP >S·1 
004b5<: 1514 OF7F NOI' >$-1 
004b53 1515 UF1F ~OP >S-1 
004t1S4 1~11:> Ot'1F NOP ~>$-i 
0041:>55 1 ~17 OF7F NOP >$-1 
004b56 1516 OF7F NOP >$-1 
0041:>51 151~ 6654 (;PL ::sR4 COMPLEMt.NT DATA 
0041:>5b ISLA bAD5 INC :;$R5 
004b59 1510 5600 I"F~ bl:.VN :..R5,<lJEBUG LOOP 
OU41:>6U * 00"601 1510 801U 0000 10 =Z'OuOO',<OUT(JN OUTPUT ~II.:JNAL f-Ok SCOPE 

1~1F 0000 14Al 
004b62 1~21 OF60 14F5 b <DEI:!UG LOOP 
004(>63 * OU41:>64 15<13 434F 5059 5249 TEXT 'C.OPYRIGHT 1978. bY HONEyWELL IN".$' 

1521:> 4141$ 5420 2020 
2031 3937 382C 
2042 5920 464F 
4E45 5957 454C 
4(,20 4941:. 4321:. 
2400 

OU4665 15;!b 0100 END (';PF!)4.START 
UUOO ERR (OUNT 

sAF 32~C 390 "Ob 713 1S0b 680 919 2343C l344C 2347C' 
'::357 2427 3t>bOC 3757 3977 3982 /t007( 401l 4078C 4092 4102 4UIle. 4119C 41UC 4Fo 4153C. 4154C. 415 C 411:>1 4191C 
4192c 4195e. 4,00 4286 4 "5C 43~0 "353C 4369 4372 4413 
"41b 4463 446:> 

:oBI 336 343 1,~6 1211 1<:110 1913 2052C 2053 217H. 2172 

C 2303(, 2304 
SB2 2455 241:>~ 2" 'fO 2503 2590 21lilO 2861 2882 2663 ~~ll ' . 

2~17 2921 2':/26 2971 2989 3000 3019 3023 j028 \. 

3 1:>1 3067 3v14 3118 3131:> 31!>1 Hbb 3171 j174 3.::g~ 
32U9 3216 3253 3210 3<:112 329t> 3301 3304 H01 3334 
3336 3342 33~2 3400 3"4t> 3477 3416C 3530 3531C. 3530 
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::I~711 3626 3032 3636 3643 3673 ::1677 3770 H76 3193 3826 3857 3887 3917 3922 3n7 3932 3961 3965 3982 
399& 4028 4u53C 

("'~, 
ilH 3369 3402 4195 4300(. 4H2 430::3 4345C 4350 43!>3(. 
$64 34& 4079 
$6!) 23!>5U 4124t\ 41596 41988 
.\166 3778 3838 4026 4138 4496 4558 4636 4T06 47&1:1 4866 4941:1 ~016 !)ObB 5186 ~l6B 540B ~486 5566 5(61) ~876 5931:1 (001) 60713 61!Hl 6238 6328 6391:1 6461:1 6568 6646 (781) 6861:1 69~8 105b 73Ul 7381:1 7481) 156t! 16~1) 1836 7911:1 802b 1:119b 11301) 11396 8496 11591) 8708 8901:$ 9006 9131:$ 940b '>1481:1 954b 960t! 966~ lU~g 9196 9891:$ l1Z~R 10171:$ 1025b 1031b 10371:1 10436 1050 10678 1077b 

11108 11181:1 11258 11341:$ l!39B 1146 1154b 11608 11668 11736 1178b 1186t! 11936 12018 1,Ob6 1211b 12186 12318 12768 12866 1335b 1361b 1.:16bl:l 13738 137118 1384b 131196 13941:1 14048 14096 141!:>b 14256 14328 1437B 1443B 14558 1460b 1465E! 14718 l;!~~ 14818 14878 14948 15048 15096 15131> 1519b 1 !;I 291:$ 153116 
Ib47B Ib721:1 16956 Ib98b 17001:$ 11041:1 1845E! 18516 18816 18906 1909B 1916b 19618 20058 20186 20U8 <:0411:1 2011013 0::09ltl 21016 21141:1 21248 21396 21498 21666 12068 22236 2236B U516 22636 
U766 221l1B 22981:$ 2322B 2341C 23t17B 2429B 24496 l456t\ 24576 24638 2473b 24838 2501b 2559b 25916 25921:l 2591l1:1 26038 26546 261l!:>8 2694b 2(031) 2884b 2b901:$ 2912b 2913B 29186 2919b 29226 2923B 29291:1 29308 2942b 2972b 2913b 299Ub 2991b ::I007b 30086 3020b 3021b 3u246 3U25b 3062B 3003b :l068B 30696 J075B 30766 301l7b 311911 3L206 3137b 31388 3152b 31530 31618 3168b 32046 
320§1:I 32100 3.2118 3219b 3aOB J230b 32568 32571:$ 32716 32726 328 t\ 321l6b 3297b 329&b 33351:1 3336b 3339b 3340B 3343b 33446 33531:l 3354b 33bOl:l 33160 3401B 3403b 34418 344913 347113 3473b 3483b 3545b 354bb 3~49B 355!:>b 3!:>blb 3627b 3628B 3633B 36346 3631B 3638b 30446 364511 3b48b 36576 3674b 3675~ 367t1B 36796 3759b 3794b 379~B 3196B 31l06B 3827b 382813 3829 3839b 311586 
38~9B 3860El 31:1706 3888B 3bll96 31190b J899b 391&6 3919B 39236 
39241:1 3921lb . 3<J291:$ 3933b 3934B 3935(; 39446 39b26 3963b 39666 
3967B 39681:1 3 '>Ill !:>B 4054b 4117(, 41411:1 4152C 41768 4190C 42156 
422~b 4234B 41436 42526 4261B 4282b 4303b 43211:$ 

:btl1 3660 3666C 3977 3993C 3998 
:oRl 340 341 342 343 ::152 3!;3e. 3!:>4C 35!:> 356C 51S 5228 b!>3 tibOS 771 H2C 813 814C 878 879C 1~76 98Sb 1054 10636 1096 l~~~b 1099C L261 1262 1308 

1320 132L6 1323 1324 1!>99 1600C 1614 L615(' 17U 
1761 1766 1 (19 1783 1195 1198 1809 1811 1932 1933C 
193b 1939 19406 lZ42 lZ43C 1944 1947 1948C 1949 19556 
1966 1996 1991l 2 10 2 23 2037 2073 2082 20tl4 2103 
2106 212b 2130 ,1!>1 2150 2196 2208 U13 2227 ~~38 2242 22!;!) 2165 2261l UtlY 228~ 2291 239b <:398 
,401 2438 2439E 2440 244 E 245 24586 24bb ~~~~(. 24°0 
2491 2!)04 250!;l 2~18 2~19 2!)20 2521C 2522( 2586C 
2571(, 25711 2579C 2589 25\13 2~94 2609 2616 <:643 ?64~ 
2653 2699 2'00C 2706C 2710 2938 2939C 2944( 2962 2966 
2967 (:968 2·H8 2997 3001 3002 3003 3014 3083 3084C 
3089C 3107 3113 3114 3115 3125 3142 3147 :H48 3L58 
3226 3227C 3n2C 3247 3,62 3276 3291 3365 3366C 3374 
3406 3443 3450 34!;1 34,5 3456 35::13 35418 3562C 3570 

(-" 
3653 :l6!>4C 3u!)9C 3664 31b2 3763<- 3164 376~C 3171 3172C 
3773 3174 3t1UO 3801C 3b33 3834(, 3864 3865C J894 3895C 
3939 3940C 3972 3973C 3974 3976C 3978 3979C 3980 3981C 
3990 3991 3994 3995 4029 4030( 4031 40~2 4053<- 4084 
4085 4089 4090C 4116(. 4120 41,1I:! 4129 4151C 41!;5 41566 
4164 4189(, 4193 4194b 4196 4b20 4631 4644 

~R2 339 3448 1170 1182b 1(:69 1290 13106 1364 1398b 17 37 . 
n6~ 1782 1797 1810 l\152C 1954 1961 1991 lO03 2009 
iOl6 2022 2u30 2036 2045 2078 20113 2089 2099 2105 
2112 2122 2129 213"1 2147 21~5 d64 2204 2212 2221 
2234 2241 2249 2261 2~67 2274 22 II !;I 2290 2296 2377C 
2380 2382e. 2.:185 2397 2398 2399C 2478 2491 2493<: 24 95 2523 2~26i:l 2~41C ~542 2543 2541(. i!!>56 2583 2585 25~4 2614 2615 2016 2712 2715 2726 294~C 3090C 3109 31 7 
3144 3160 3233C 3346 33'+7 3348C 3355 33!:>6 3377 3382 
3479 3480C 3539 3540 3~!:>3 35,4C 3572C 3597 3598 3 775 
31171:1 4072 4017B 462 L 4632 4633 4634 463!:> 

~R3 1224 1234 llS6 1274 1.<:93C 1296 1298C 1303 16,8 1663 
1738 1762 1703 1764 1167 17611 1769 1710 17EO 1181 1784 nils 1186 1796 1799 1800 1812 1953 19 4 1968 
~Z~~ 2004 20ll 2012 2017 2024 202~ 2026 2031 2033 2040 2041 2046 2074 2079 2085 2090 2095 210 
2104 2107 n08 2113 2118 2123 2121 2121l l131 2132 
d33 2138 214::1 2148 2152 2153 2154 2157 llS8 2159 
.d60 2165 2197 21911 2199 2200 220!:> 2209 2210 ~~11 2214 2215 U16 2217 2U2 2228 ~229 2230 l235 

22 39 U40 U43 2244 U4S- 22>0 2256 Z!H 22~2 ;a66 
2270 2275 2281 22116 2.292 2291 2342C 2345 2346b 236 9-
2353 23601;! 2.:186 2479 2480C 2494C 2607 260tlC 2925 29~! 
2927 2951 2952 2954 2956 3071 ;';072 3073 ~091 3098 
3100 3102 3213 3214 3115 3238 3239 3241 3243 3250 
3251 3,,52 3~19 3280 321:11 3349 3350 3356 3371 3372 
3382 3390 3444 3445 345~ 3459 ;)463 3464 ~~~§ 3532 
35731:1 3640 3b41 3642 3bv 3835 3866 3941 4291C 
4300C 4301 4.:111C 4326C 4327 4346 4341 434bC 4349 4354 
43S!:> 4356C 4.:1 !;I 1 4622 4645 4646 4b47 46411 

.\IR4 3111 3117 .:lb9C 395 40SC 411 419 427C 453 4~0 476 4t14 492 499 !>06 !>24 531 531l 546 5 4 
563 ~91 59tl 605 613 621 630 631 654 662 
6b9 b76 b84 693 102 746 752 763 781 787 
798 b3b d42 847 1155 868 1188 896 909 1152 964 917 9117 996 1013 1035 1041 1065 1074 

12 16 1123 1137 1144 1152 US8 11114 1191 1209 1216 
1229 1259 1260C 1266 1~67C 1271 1278C 1279 1280 lz'6 
1290 1~91 ll92(' 1291b 1330 1333 1407 1413 1423 1481 
143!:> 1441 14b!:> 1492 1~24 1!:>27 1542 154~ 1589 15~g 
1606 1601 1032 1633 Ib36(' 16H 1631l 1659C 1660 1661 
1156 17b~ 1 (11 1173 l11J2 1187 1189 1791 1801 11103 
1810 HiD 11$15 1810 1841 11142 1850C 18S1 1852 ~g62C Ibb3(' 11164 1d6S 1861 1\1!>7 19!>9 1969 1997 2000 

004 <:!O09 2013 2un 2022 2027 20::11 2036 2042 2046 ~2n 2079 2096 2100 2119 2123 2144 2148 2212 2218 

C: 2241 2246 U50 2267 2211 2215 2290 2293 2297 2310 
2317 2.HIl 2.BSC .l336 2337 Z339 2442 2648 l660 2665 
2677 2081 2ull0 2886 3315 3377 33119 3390 nZ8c. 3404 
3467 4205C. 4lblC 4262e 4<:b3 4264C 4266 4294 43 1 4304 
4323 4324e. 40<:3 4632 4b33 4634 4635 4657C 

$R5 459 460 4112 483 4b4 49b 499 544 545 546 
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562 ~63 5IJ"I 598 619 620 621 636 637 682 
683 684 701 702 754 762 763 789 796 797 
79 IS 800 iSS" 1S67 bo8 1S98 907 901S 909 

11U () 994 IJ95 996 1072 1073 1074 1121 1122 1123 
1143 1144 1157 1158 llb9 1190 1191 1214 1215 1216 
la27 1228 1U9 1254 1,,55 121S1 1331 IH2 1333 1338 
1 12 1413 1421S 1429 1430 1440 t441 1490 1491 14 92 
1525 1526 l~n 1543 1544 1545 703 1760 1774b 1778 
1790b 1794 180413 1808 Ib1613 1844 1958 19!>9 1970 ~~83 2086 2030 2105 2109 2113 2129 2134 2138 2155 
21~5 a 1 2205 2231 2235 2258 Z262 2282 2286 23 61 
23 1 2443 2549C 2550 2555 264~ 2661. 2666 2678 26 11 
2881 281S7 3373 3384 HISS 340 3468 4037 4075 40~g 
4078<" 420" 42liC 4322 4329b 4624( 4658C 46596 

:»R6 1204 1257 1262 1279 1308 1324 1582 1584 1590 H'07 
1627 1633 1663 1753 1754C 1762 1763 1764 1767 1768 
1769 1770 1711 1780 17bl 1784 1785 1786 1787 1796 
179Z 11S00 IdOl 1812 Ib13 1895 1896( 1~84 19115C 1999 
200 2011 2012 2013 2024 2025 2026 2 21 2038 2039 
2040 2041 2042 2060 2061C 2074 2075 2085 2086 20 95 
2096 2104 2107 2108 2109 2118 2119 2127 2128 2131 
2132 2133 2134 2143 2144 2152 2153 21!>4 2157 2158 
2159 2160 21bl 2178 2179B 2183 2184C 2197 2198 2199 
2200 2Z01 2209 2210 2211 a14 2215 221b 2217 ~~18 2228 2229 U30 2231 2239 2240 2243 a44 2245 
2256 2251 2251S 2266 2Zb9 2270 2271 2281 ZZlS2 22~~ 
2293 2366C 2444 2469 2 .. 716 2650 2662 2667 2679 2689 
2882 2888 3395 3396 3397 34b9 4073C 4075 .. 298 4300C 
4318 4327 4333 4625C 46"5 4646 4647 4648 

:;;R7 446C 468 516 583(, 644 72Z( 735 741 946 1~58 970 1029 1041 1055 ll53C 1274 J.301C 1307C 1574C 
1578 1620 1622 17S1 1761 1766 1779 1783 1795 1776 
1809 Ib11 1626 1834 lb69 1983 1996 1998 2010 20 98 
Zon 2051(. 2059 20n lOISZ 20114 2103 21U6 212b 212~ 
2151 2156 2170( 211i0 Z1ii2 2196 a08 2213 £227 22 3 
2242 22!>S 2Zb5 2268 22bO 22119 «291 2302( 2341 23 38 
2445 2448 2450 2462 2464 2468 2500 2!iUl "65 26n c 
26~8C 2669 2010 2671C 26'73 2674 4/675 2683 2692 2720 
2U3 2883 2iilS9 340l 3 .. 48( 3458 34b5 3493 3495 3542 
3803 3811 3d36 3844 3867 3875 31S96 3904 .. 071 4U74 
4626 4631 4644 

2622 AC1 2b20 
"159 ACKt:.kl 41566 
41b1 1lCi<,Ek2 "152C 415K 4154C 41S7C 
4164 ACKt:.k3 4160t; 
4178 ACKER4 4151e 4164 41b7 4174 
4151 A(I<.EkR 518t; 6!>6t; 979b 1057b IH8b 1394t; 148W l!i196' 
2!>73 A(110 2512b 2513U 
2592 AC12V 2595tl 
2603 Acno 259b6 
20!2 ACf40 2608C 2010tl 
2b20 AC SO 2617b 
4109 AKEk3A 4169 
41 '(3 AKt:.R3b 4168tl 
4176 AKt:.k3C 41706 

c' " 1564 APT 154bb 
Ib05 APTl 1591b 
1087 APTIO 168 61;1 / 1090 APTP 169 
109' APT 2 1678t; 1685tl 
1098 APTl3 16536 1693b 
1700 APTl4 1648B 1673b 1696b 
1703 APTlS 16396 Ib62b 
1619 APT2 16016 1608tl 
1043 APT3 1643 
10S0 APT4 16416 1650 
Ib57 APP 16346 
1669 AP 6 1669 
1675 AP17 16671;1 1675 
1680 APT8 16646 
1683 AP19 t083 4484 APTt:.f'l 569"- IbOO( 1640 Ib80 
441S6 APTEF2 1570C Ib15C 16b6 Ib87 
4465 b40CMl.. 4078C 4079 
4525 bUFf 1 2465 
4:;>47 bUFFl (S03 
4572 tlUFF3 3770 
4594 !lUFF .. 4028 
30;n C6t 3035 
l~06 C610 2717tl 2728tl 27346 
3 .14 (,61100 29581; 
-WH "Btl-50 29-108 
3028 ('B 160 2970tl 
3031 t~H~O 30056 
2925 30266 
3035 c6T200 29b36 2979b 2'1986 30156 
293li CET3 0 2975tl 29931;; 30106 
2947 "- T40 2939( 
295~ CBT45 ,~~~~~ 296- CBTSO 
2972 ('BTbO 30296 
~978 CBT10 295~6 

997 ,,-BT80 295 6 
3007 CB1~0 30326 

CON lD 4380 
4467 CPCIiAN 340 

(PFS4 1 4665 

H~~ CRt 331~ 
tR 10 316 8 

3291 RpOO 32451; 
3296 cR 150 32066 
3301 (.RTloO 3218B 
3304 CRTl70 32556 
3307 (.RTlbO 32846 

HH CRPH 3299B 
CR 2 0 32486 3263b 3217B 32928 

3219 <,RT25 33026 

C 3226 CRHO 3259b 3274b 32886 
3235 CRT40 n27(. 
3238 cRT45 33146 
3247 tRTSO 32406 
3256 RToiJ 3305b 
3262 CRT10 32426 
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3276 Un&O 32441:1 
3285 <..RT90 3308t:! 

(~ 
3J.1l2 1..51 3180 

, 21l1l0 <..5b10 245bb 2591b 2,,121;) 2918b 21221:1 2929fl 29721:1 ~n9~ 30071:1 3020B 
,j 30241;) 30621;) 3lJ686 3075b 3 191:1 H37b H528 32041:1 32106 - "., .. ' 32196 3256U 3.111t:! 3285b 3,,,,71:1 3335U 33391:1 33431:1 ,B53b 34016 

34471:1 3545b 302n:! 3633b 3637b 3644b 3(741) 36781:1 37951;) 3828B 
3859b 3!l8911 39J.8b 39231) 3",2111:1 3934b 3962b 39671;) 

2886 (,Sb2u 244",b 245"ftl 24631:1 2501b 2~921:1 2654b 26b5b 26941;) 29131:1 2919B 
2923b 2930b 2~f31:1 2991b 30061;) 3021(; 302St:! 30631:1 3069t:! 30766 
3120b 3136b 31531:1 31681;) 3205b 3211b 32201:1 32571:1 32726 3286B 
329&b 3336b 3.i40B 3344b 33541:1 3403b H49b 34718 .i5461:1 3628B 
3634B 363bb 3645b 3675fl 3b7"'b :H96b 3b2",8 3860B ~8901:1 3919B 
39241:1 3"'291:1 3~351:1 39631:1 3'1681:1 

3056 <..5TlO 30161:1 
3158 <..5'1100 36041:1 
31b6 <..5 Tl50 3 661:1 
3!71 tgH~g 31171:1 
3174 3150b 
3071 (SPO 3i 69 t:! HIIO (,5 200 3 08b 3110b 31261:1 3128b 31431:1 3145B 3159b 31611:1 
30ts::! <..5130 :H22b 31406 3L551;) 
3092 (ST40 3084( 
30",7 (ST45 ,3183b 
3107 (5T50 3099b 
3119 <.,511,0 3172b 
;'L,,5 <..51-/0 31011:1 
3142 ('SI80 H03b 
3152 <..51'10 3175b 
4631 Vt:.bv<:. 4659t:! 4662b 
4073 lJI<:.11 40771;) 

7U, uNR 6501:1 6991:1 7031;) 
H5 lJNkL 7301:1 

76611 bl::l (iNkl0 7341b 739t:! 149b 7~7b 7114b 792b 8031:1 
b2!l vNRll 7741:1 777t:! d07B blOt! 1I1bb 
1136 vNk12 829b 
b42 UNRl3 !l37b 
ts~5 UNk14 848t:! 
867 (iNk15 656t:! 
87S LJNkL6 8691:1 
b81l uNk17 843b 
8'16 uNRIB 6891:1 
907 UNk19 8971:1 
741 UNk, 736b 
91'1 uNR,O 910U 
n~ LJNk21 88Ul b841:1 ,,20B 
946 uNk22 9391:1 
952 UNRd 9471:1 
9,8 vNk,4 9531:l 
91,4 vNk25 9596 
970 I.INk26 96513 
976 vNR4i7 971b 
97"1 uNk2b 985b 
911 !':I UNR2<; 978b 

( 
752 UNk3 747B 
994 uNR30 988t! 

10011 UNk31 931b 
1015 vNk311 933b 
1023 I.iNk33 10161;) 
1029 VNk34 1024b 
1035 LJNk3~ 1030b 
1041 ONk36 10361:1 
1047 \.INR37 1042B 
10,4 ONR3b 104b6 
1055 ONk39 10631:1 

762 vNR4 7531;) 
1063 ONk4(J 10'61:1 
1072 vNR41 1066t! 

771 \.INk5 764B 
7111 uNR6 742b 
781 UNtO 7821:! 
796 ~NR8 7881:l 
800 Nk9 7991:! 

'4475 VNkERI' U3(, 814(, 925 
3~& VONt:. 4097B 

lB6 VPI 1~65t:! 1567t:! lb811B 17011:1 
1753 l,iPTl 16356 
1841 (iPT10 1830b 
1844 lJPT11 1853b 18661:1 
18~0 OPTl2 1840b 1854 VP113 854 
HoG -itPT, 16i!-3i:l 
1761 OPT3 1774b 
1779 vPT4 17901;) 
1795 l)PT5 18041:) 
1809 UP16 18166 
Its29 VP17 17476 
1834 OPT8 16976 
1839 ~~t~Fl 18276 
4488 1745(, 1639 11173 1896( 
1878 lJPTEkl 1878 
18116 lJPTt:.k2 1874B Ib86 
1893 OPTER3 t67O l:! 1901 DPTI;.R4 872B 18946 1901 
1916 g~n~~ 18581;) 11182b lts91S 
1862 17721;) 1788b lo02t:! 18148 
4067 t:.op 3670b 36871:1 40201:1 40421:1 

t:.Rt:.D 4380 
338 t:.SlBL 
343 t:.5T6Ll 344~ 411 <:.ETIO 391 393t:! 4076 
419 ~Ht8~ 4121;) 
422 422 

4101 GLt:.N 4087b 
441,9 ID 430 

IF 4394 4398 

('~ 36116 

l~h8 
3684 

3619 33926 
3040 3080b 

, . ..",/ 3653 FT30 36471;) 
3662 FT40 3654<-
3673 fFT60 363~B 3684 Fl8U 366 6 36688 
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4517 lNliAl 506 605 6~4 836 tl42 952 964 917 1023 1035 
1047 1204 1296 15119 1606 1632 1658 1738 1968 2386 
4298 4622 

(~ 451Y fNl~ 411 524 062 1224 1317 
38 Nl 1 376H '. ,-;/ 38'7 iNlT2 382H 
395 NI13 388H 
:-97 r1T4 

397 
405 ~H~T 3966 

591 613 4518 381 4!'l3 416 492 538 554 630 1P6 693 746 181 847 flt18 987 1°65 1116 1137 
1184 1209 1226 - 1258 1330 1407 423 1435 1485 15~~ 
1542 1637 1660 1841 1851 1864 1957 2317 2336 2380 
2542 4132 4167 4263 

4371 tAF1 4369 
441~ AF2 4413 
3424 

~Ihg 
3422 

3329 3293H 
3354 3357B 
336!'l L6n5 3359H 
3370 LB130 33916 
3379 LBT40 3366C 
331i9 LBT43 340liB 
3395 L6145 33861:) 
3411 LI:H4S 3369 
3422 t~PO 33836 

446 4171:) 420b 
453 Lpl 44~1:) 
522 L. no 51 I:) 
531 LET 11 52!'lH 
533 LU 12 533 
5:-8 LET13 5276 532b 
544 LETr 539H 
554 LET ~ 541H ~47b 
5b2 LET 6 555B 
459 L.ET2 454B 
461i LE13 4568 4611:) 
476 L.P4 4698 
48~ L "15 417ti 
492 LET6 474B 4796 ,+856 
498 L.En 4936 
506 L.ETs 4956 ~OOb 
515 LET9 5076 
5lb LET9A 5226 

4399 ~IAPT 1 1643 
4400 MAPT2 1650 
4401 MAP13 1669 
4402 MAPT4 1675 
4403 MAPT5 1683 
4404 MAPlo 1690 
193~ MAl 18438 1846b 19128 
20n MA 10 21736 
20112 MAl 11 207bk~ 
2095 MA 12 2087b 
210:- MATt 3 Z097b "'. 2118 MAT 14 21~Ob 2126 NAll5 21 00 
2143 MAllo 2135b 
2151 ~IA T 1 7 2l4B 
2170 MAT1S 2162b 
2182 MATl9 21798 
1947 ~IAT2 ~9408 
l183 MAT"O 181B 
2196 MATll 2305tl 
2208 MAT22 22OZ6 
2227 MAT23 22196 
2238 MA 1<:4 22326 
2255 MAT25 2247B 
i!265 NAT20 2259B 
2280 ~IAT27 2272b 
22b9 ~IAT 28 2283b 
230, MAIl9 2294b 
1951 MAD 1945b 
23.11 ~iAT30 2338b 
1954 ~IAT4 19556 
1983 ~IA T4A 2314b 
1900 ~IA14b 1960b 
1990 MAT5 ,,054b 
2009 MATo 200lb 
2022 MAn 20146 
2036 ~IAT6 2028b 
20!>1 MAT\!- 2G4:,-t; 
2349 MATEkl 2 ~46i;1 
2353 ~IAT~k2 23~Ob 
2355 ~IATEi<3 23528 
2357 MATlk4 2341(; 2343<- 2344' 2347<-
2360 ~IATlk5 23561:1 
2363 MATEko 2360tl 
2305 MTlk7 2362B 
2369 MATE:.RA 2366<- 2367 237;:1C 2374 2:>77C 2376 2382C 2383 
2390 MATlkU 2335(; 2339 2342C 2370 
2335 MAH.i<k 20051:1 2018b 2U3"b 20476 20806 20916 21018 21146 21246 ~H~~ 2149b 2166tl 2.1061:1 2223b 22366 22516 22638 227bb «2676 
2742 NCl 2911 3061 3203 
271H MCI0 3067 H51 
2792 NCll 3166 3114 
27Z7 MC12 3118 
28 2 MCl3 3A71 2807 MC14 3 74 
2612 MC15 3209 
2817 MC16 3296 
2822 ~ICl7 3253 
2827 MC18 3304 
2832 MC19 3216 3282 
2747 MC2 2989 3136 n70 
2837 MC20 3301 3307 

C 2842 ~IC21 3338 
2847 NC2i!. 3342 3400 
2852 MC23 2455 2~90 3334 3446 
2b57 MC24 3626 
2802 MC2!:> 3632 
286'1 NC26 3673 
21172 ~,C27 3643 

----~-----"-------------- ----.-------~- .. --------
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l152 MC3 2917 3006 
C!7S1 MC4 3019 3031 

C' 
2702 MC; 2911 
2101 MC6 3028 
2112 MC7 2921 3536 3030 
2117 MCIl 3023 3S'11l 30n 
l1I1Z MC9 2921l 3352 
440; MDPll 1854 
4400 MDPl2 1811l 
4401 MDPT3 18116 
4401l MDP14 1901 
13!>9 MET 132113 
1304 ~IET 1 130013 
1428 MEllO 14241:1 
143!i MET11 1431b 
1440 MET12 14361:1 

1453 MEl13 14146 141913 
4~1l MEll4 14541:1 

1403 MEll~ 14~91:1 
1401 MEll6 14041:1 
1414 METl1 141013 
1419 MEft8 147513 
14115 ME 1" 141l01:1 
P60 MEllA 1442b 1446b 

371 MHZ 130713 
'1490 METZO 14861:1 
1502 NEn1 149;31:1 
1S07 MET22 15036 
1~11 Mt:.T23 15081:1 

l~H ~IET 24 
~IE1Z5 t~U~ 

1~3~ ME.lii.o 1528b 
1~41 ME.l21 1~31b 
13'16 ~1E.13 13721:1 
1380 MET<t 13171:1 
1387 MEl4A 13831:l 
1392 ~IET~ 1311813 
1398 MET6 13931:1 
1401 ~IE 1'7 14031:1 
1412 ME.T8 1401113 
1423 MET9 139111:1 
4409 MMAT 23511 
4451 ~IO()bl T 389C 40~C ,,59 483 498 545 562 597 620 lM~ 6113 101 154 162 791 651 867 908 995 

1122 1143 1157 1190 1215 1226 1255 1332 1331l 1412 
142" 1440 1'+91 1520 1544 1038 1061 1703 L842 1644 
1852 11105 19S11 2318 2321 2H7 2391 

2390 NOO(.K 231913 2323t! 
437lJ N5(11 333 
4373 M5C,1 
4419 ~15GI0 4093 
4420 M5C,11 4138 4173 4':00 
4421 M5G12 715 
4422 M5IJ13 8011 

(~' 
4423 M5(114 882 
4424 t~5G1 ~ 921 
44':!'> ~15C,19 1289 2365 
431b M5C,lA 391 
4317 ~15C,lb 392 
437b M5Gl( 40b 
43"19 M5c,lD 359 
4381 ~15('H, 300 
4362 M5G2 4128 4134 4109 
'+42b MSC,21 2312 
4421 ~ISIJ22 231t1 
4421l MSC.23 23111 2546 
4,+29 ~ISC,2'+ 2~51 
431l::! MSC,3 410t Hill 43114 MS('4 43 536 tl14 1239 2!iH 2621 2732 303b 3312 

3423 3~00 358( 3!:>94 30115 4039 4131 4166 4213 4224 
431$5 ~ISe,,4A 2361 4233 
4386 M5c,4b 230J 4242 
431$1 MSe,,4( 4251 
4388 MSC,4[) 190b 
43b9 MSC,4E. 1910 
439U ~IS('4F 1911 
4391 MS('5 4202 
4410 I~S(,b 420 420" 
44U ~ISC,7 429 1300 2309 4210 
441.2 MSG8 422 ~33 011 1230 
4414 MSe,,9 4091 4101 
-4411' MSU9 
4432 ~ISGAll 2620 
443~ ~ISG(b1 3035 
44H MSG(Rl 3311 
4430 MSC.C't 3180 
44,+0 MS('lF 30&4 
4436 MS('Lbl 3422 
4392 MS('OK 3009 4017 
44H M5lJkA1 2731 
444'- 1~5lJ~A 1 3560 
44'+3 ~\5C,!:>A2 3593 
4393 M5C,:;'IJ 24~0 4395 MSG5u 24 1 3761 
439' MSl>!:>k 3700 
44H MSC,5" 1 2530 
4'+34 MSG~T 2!i4!i 
4441 ~ISC,T 11 4031l 
4439 MS('iNl 3505 
41,,4 NAI<.£kl 41<!11:l 
4120 r.AI<.E.k2 41l1C 4111$( 4119C 4122C 
41,,9 I~AK£k3 4125b 
4143 NAK£k4 4llo( 4129 4132 4139 
411b fIIAK£kR 371b 383b 413b 449t! 4!i5B 470b 478B 4948 501lE) 5268 

!>40b 5!>6u 5876 593b b01b 615b b321:) 646B 6641:) 6188 
095b 731b 138B 148b 7113B 81~t! 830b 1l39b 6491:1 13~YR 

C:: 
94013 948b '154B 960b 9001:) 91' b 91l91:) 1011B 1025b 

1037b 1043b lO!>OB 10678 1~O51:1 11l0b lWlg 1134B 1139B 11548 
110'6b 1173t; U80El 12011:1 1'00b 12116 1276 1301B 1368b 13738 
13181:) 131l4b 131198 1404b 14098 1425B 1431B 14!'>58 1460B 14658 
1411b 147t1B 141HI:I lS04B 1509B 1!>131:l 1!>311B 3501B 

5113 N£RT 512b ;oOb 5t14B 
!'>91 I~Ekll 586b 
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660 N~RI10 6~5b 
669 N R1l1 6636 
671 NER112 671 1··--Y; 676 i~E'.Rl 13 66Sb b70b 
ba2 NI:.IH14 0176 
093 I~ERTl5 o79b 0656 .J 
701 NERllb 694b 
597 NEkl, 592b 
OU5 i~ERn 594b 599b 
6!3 NE'.RT4 0066 
019 NERl5 614b 
b30 NERT6 6116 616b 6as 
o~o NER17 o~lb 
044 NERI8 0336 636b 
653 NERl9 045B 
054 I'oEkT9A 6606 

4134 NKER3A 4134 
41311 NKc.R36 41336 
4141 NKc.R3C 4135b 

NOT 4396 
4,86 NUl~ 348 3060 4,80 

:H5 I~Xl AS 329B ~84b 403tl 6231;) 834tl 653tl 6656 8166 894tl 9056 
9ptl 926b 10096 4103tl 

4514 vUlADR 4 7 584 "9 828 938 1015 1103 1210 1294 1306 
1387 1453. 1474 1502 lS!1 1536 1575 151'1 1583 ~~f~ 1005 1019 1021 1026 16 1 1657 1730 1951 1966 
2468 2524 2586 2653 2004 2075 ;;909 2~2( <:908 2988 
3003 3059 3073 3115 3135 3201 ~~!~ :; 52 3201 32~1 3332 3397 3441 3466 3525 3622 3774 J79 38 4 
jl855 3885 3'i15 3959 4296 4620 

4513 I.IUlc..ON 375 617 llU6 1136 1163 II (1 1199 12011 1223 1225 
124~ 1251 1359 1371 13110 1402 1458 1467 1516 1523 
153 1541 2~40 3559 4661 

4515 I.IUILlAl 468 516 044 735 741 940 958 970 1029 1041 
1055 1128 llM 1176. 1.::50 1303 1376 1392 1463 1479 
1507 1517 1~76 1578 1584 1020 1022 1027 1737 ~~~~ 1967 2385 2470 2525 2005 2666 (.607 2073 <:680 
2668 2889 3 (76 4621 

4516 "UTl5K 
4403 "'ASCi'll 325C 390 406 773 800 880 919 2427 3751 4061C 

401! 4092 4102 
1094 PEl 94 b 950b 'i566 902b 9686 974b 983tl 99,8 991b 1004B 

10216 1027b 11.l33b I039b Iv45b 10528 10616 1070tl 1075b 
10911 f'ETI 1095tl 
1170 PEllO 11051:; 
1170 PEpl 11121:; 1182b 
1182 ~E 1<' 1117b 
!l89 E1l3 11858 
1199 PEl14 11928 
1204 PEl14A 12008 
1<'08 PET15 12058 
1<'14 PET 16 12101:; 
lZ23 PEl 161:; 12178 
1234 PE116& 12301:; 
1236 Pr1l6 F30 1249 P Tl7 2356 
1206 PEHb 132~b 1340b 
12b9 fJETl9 13131:; 
1099 PEr;: 1097b 
1<'74 PET20 13101;) 
1216 PETZOA 12756 
1290 PETZI 12976 
1307 eng 12821:; 
13311 p34b 
H08 pET3 1046 
lU6 PET4 11091:; 
fi21 PI:.f4A 1117b 

1211 PE 48 11241:1 
1136 PET5 1133b 
1142 PElb p386 
1152 fJET7 145t:l 

it 57 Ppb IH36 63 P 19 1 96 
4263 PRCI-5V 4279C ~~g~6 4279 PRlRlF <'4<'9t:l 4j21tl 
4251 PRMAY 10471:1 IIJ90tl 
4311 PRNlIU 43431:1 
4321 I'RNTl5 4330b 4331b 43518 
4323 PRNT20 43291:; 

~B~ PRN125 43288 
PRN130 4324C 4325 

4-3-H - fiRtH 40 4H¢1:; 4345 PRNT50 432 tl 
4350 F'RN155 43568 
43:>3 PRNT6U 43368 
4233 PRR{)bl 16951:; 18576 
4242 PRRD62 1698b 18816 
4Z24 PRRMb 101~tl 4260 IJR:)T5 40 6 1700b 1909B 19101:1 
4269 PR:)151 4261(. 4266 
4no PR5TS2 4264(. 4265 

UH RAl 2~Hc RAMIFl 172C HO 1094 1504 1146 IIJ11 1938 
4419 RAM2Fl 725(, 879C ~3, 1008 1~06 1829 1I193 1939 2178 2460 

~~M 2661 2690 2713 2915 2969 ;1004 ;1065 3116 3149 
3217 3154 3283 3534 3030 3768 40,U 4292 4316 

4481 kAMAOR 1099(. U03 Il70 1294 1536 1951 1983 2059 
2640 RAlt O 2618b 
272U RAf 00 26828 
2723 kA. 10 2691b 
2726 RA1l20 2714b 
2600 RAT20 2716b 2727~ 
2Hl RAT200 2111b 
Z6e5 RA140 27211:; 
2094 RApO 27248 
2708 RA 00 FOO(' 4291 kOtlKl0 4nl:l 25981:; 3360B 3473b 3~49B 3648B 

C 4295 ROSK15 43056 
4296 kD8K20 42971:; 
4298 ~E~~~8 4299b 43021;) 
4304 42931:; 
4472 
4494 RrLl R Fl(' 

4095C 
4310C 4319 4335 4342C 

. - ----------- -~ - --------~------.. ------ ------------.-~ 
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~566 ~Al 3586 
3595 ~A2 3593 

C': 
4374 :iAFl 437;< 
441b ~Ar" 4416 
3522 ~AHO 3497tl 35106 
3566 ~ATlOO 35661:l 
359:; :>AlllO 3571ll 
35~7 !:>A11<:0 35746 3~'IOb 
353~ ~AT,O 35796 
3545 !:>AT25 3541tl 3547tl 
3553 !:>A130 3548tl 
3554 ~AT3i 3573ll 
3559 5AT35 
356, !:>AI3tl 3560tl 
3565 ~A140 3554L 
3578 ~A180 35358 
3582 ~AT90 3530 
44~0 5PHADR 2439C 244-' 2~19C 2524 25f7C 2588 2589 2664 4(909 2966 

2988 3001 3u59 3113 3135 3147 3201 3269 H32 3346 
3395 3441 34'+3 3466 35.:5 3622 3763C 3791 3824 3855 
3885 3915 3~59 4296 

4492 !:>PHCOD 2441<. 2479 2,,,1(. 2579C 2607 2699 2938 3063 3226 3365 
3479 3553 3b53 3765C 3bOO 3633 31164 3694 3939 3972 

2532 ~Rl ,,530 
242"T !:>RTlO 
2511 !:>R1100 2497b 
254(5 !:>RTllO 2526b 
2434 !:>RTl5 2421lb 
2442 :>R1£O 
2530 :>RT200 24nt.! 
2540 !:>RTdO 2483t.! 2603b 2703tl 2942b 301176 32301.1 33766 34836 3555b 36576 

380btl 3839b 3dl08 3699b 39"41:l 39856 
255b ~RTao 2544b 
244i1 !:>R130 2451b 
2457 ~RT40 2458/:l 
2468 ~RT45 2500l;S 
2470 !:>RT50 2471b 
""HI 5RT55 ,472b 
2400 !:>RTbU ,496b 
248!l !:>R170 2480C 
2493 5RTilQ 25346 
2500 !:>R19U 2461b 
2553 !:>TL 2545 
4460 !:>TA~IT 2399C 2401 2543 3456 3540 3596 

323 !:>TA 1 "b65 
333 ~TAkTl 32bb 

4213 :iTEk3A 420bb 
4189 !:>TEkk 4b3b 48bb !>Olb 54i1b 5b6B 600B 62311 6396 6868 1056 

756b 165b 1916 802b 1l59t;; tHOb 900t;; 9136 9998 10776 
1125tl 1146b 11608 11936 1~186 12316 1266tl 13351:1 1415t;; 14 328 
1443tl 14'141:l 15~91:l 1~48b 1 "lD4b 1645b 1961S 23226 

4196 ~H..f<kl 41948 
4200 !:>1t;kk2 4190C 4191C. 4i92C 4195C 
420" !:>TI::.RR3 4199S 

(, 421b ~TEkR4 4169C 4196 420~C 4206 4dlC 4212 
4455 ~H.ik1 26!)6C 2669 20nc 2712 ~H~~ 2951 2914C 2992C ~~gj~ 3081C 

30'>7 3l21C 3!::l9C 31,4C 3236 3258C 3273C 3348C 
3375 

"040 Til 403i1 
3757 TIT lli 240;;b 
3998 Tlnoo )9926 
4000 T PllO 3996b 
3762 T U5 3f'8b 
377" T P20 4032b 
377b T T3U 3n7t:l 
4017 lT390 3S99b 
3609 lIT40 3801C 
40';;& IIT400 3769b 
4037 TIT460 38121:1 3045b 30168 39056 39;06 39976 3999tl 4000B 
31142 Tr 5li 3834C 
4050 f HYS 379"1:1 31127b 311586 388ab 39336 3966b 
4054 405~6 311B TIl60 386 C 
3902 11 170 3895C 
3946 T TbO 3940C 
3987 "11T90 3973C 
3700 TMC.1 3793 
37'+5 lMClO 3965 
3705 MC.2 3826 
3710 lMC3 3857 
3715 1MC4 3887 
3720 TMC.5 39F 3n5 "!MC.6 39 2 
3730 TMC7 3927 
313:; TMC6 3932 
37"0 TMC9 396~ 
4"51 1 MP1 42 C 428 1298C 1299 1301(, 1302 1754C 1821C 1822 1943C 

1948C 19i14 2060 2163 2549C 2555 
4452 TMP2 1260L !::l16L H2O 186ZC. 11167 1973 1985C 2061C 2184C 2541C 

2556 339i1C 3404 
4453 TMI'3 1267C. 1311C 1312 1933(, 2312C 2313 254'" 254t1 
4454 TMP4 3666C 3667 397SC 3r6(' 3177 3j79C H81C 3982 3993C 3994 

4345C 4346 4348C 4 50 4 53C 4 54 4356C 
.. 49'1 fRPFLG 3489 3491C 3,01C 3561 3509C 3582<-
4502 STCNl 241t1C 2 .. 34(. 2550 2552 25i17(. 2645C 2910C 3060C 3202( 3333C 

3442C. 3527C. 3623C 3780C 3192C 3825e 3856C 3866C 3916( 3960C 
4037 

4496 WCSlil::. 2467(, 250SC 2563 2614 2643 2925 3071 3213 3250 3279 
3349 3371 3444 3640 3772C 4030C 

4512 IIC!:>TbL 33& 
320 iEIW 321 323 324 

LHf<lCC 313 353(. 4064 4090C 
,HRTCl 312 354C 
lHkTCL 31" 356C 
LHTlil, 316 3476C 
l,HIH17 317 

(~. 
i.HTH5 315 3531C 

3507 ~~ho 3505 
3436 34258 40136 
3449 l,NTtO 34526 

,;..,Y 34b3 LNH5 3457t:l 
3466 LNT30 3460b 3496B 
3477 ZNT35 34726 
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3467 
3493 
3501 
3505 

lN140 
lNT50 
,NT60 
lN190 
lV$AF 
,V$lok 

lV .. TD 
lV$lHl 

,VUTY 
604 LAbELS 

3293 kEfEkENCI:.S 
4665 f<£COkO~ 

4 U FLAG~ 
2 M ~LAG~ 
& N fLIIGS 

3480C 

3477 
34906 

307 
310 

16831; 
l7316 
41146 

308 
3336 
426b 

23696 
:H816 
41666 

3591; 
19116 
41016 
2378b 

421lb 
41396 

309 

2345 
3971:l 

10906 
3035b 
4134b 
4295 

4291:l 
23721:3 
H12b 
4173b 

360l:l 
23656 
4~601:3 
40921:l 

4301; 
41746 

3990 4120 
4226 533b 

1d546 18786 
31806 3311b 
4159B 4169l:l 
4312 

4316 5361> 
2.;766 23816 
34231:3 35066 
41046 4210b 

392B 408b 
24306 2431b 

41026 
1299b 
42066 

13Oll; 
4212b 

6 CNOSS REF VER~lON L - l4 SEPT. 1976 
KS LINKtR VERSION ~.OO 04/19/71l 1832.5 EST WEO 
LINK MAP FOk CPf~4 
'START 0100 
LOw 0000 
HlbH Ib4C 
CURKENT Ib40 

*LOC I)EfS 
4H(.OMI'I 

*CPFS4 
lHPFR 
~~~~~A 
lHkH.I 
'HkTCC 
LHkTCL 
lHr.DTC 
LHMl:.kC 
LHIAf'u 
'HTH29 
lHTH21l 
lHTH27 
LHTH26 
i.HTHl' 
LHTH2 .. 
LHlHlJ 
ZHHll.1 
loHTH21 
ZHTH20 
ZHH1l9 
lHTHlb 
LHTH17 
ZHMENP 
lHTH16 
LHLERk 
lHTH1~ 
lHNI<ES 
lHlH14 
lHPNt~' 
LHTH13 
ZHP-QP 
LHTHll 
ZHTHII 
ZHTH10 
lHTH9 
lHTH8 
ZHTH7 
LHTHCl 
ZHOVFL 
lHHt5 
ZHOP-N 
lHTl-14 
ZHTH3 
LttSC"'jlj 
ZHTH2 
lHTkl 
ZHTHI 
LHMCL 
lHISAL 
~~t~~; 

*ll/$TH 
ZII$TH" 
LV$Tl) 
ZV$TH 

*ZII$EI< 
Z"$£K 
ZII!IoTA 
ZI/$--O 

*LV$T 
"II!HC 
Z"!H 
ZV$(.l 
ZV$(.lC 

*ZV$\JP 
ZV$bP 
,,,:»--4 

*LV$HA 
ZII:»HA 

~~~~~ 
*ZV:»HO 

LV$HD 
*2\1:»kD 

"V$kv 

0000 
0000 
0000 
0002 
0010 
0014 
0015 
00t 6 
00 1 
001F 
0020 
0003 
0004 
Q005 
0006 
0007 
0001l 
0009 
OOoA 
OObb 
OOoC 
0000 
OObE 
OOoF 
DOH 
0070 
0070 
0071 
0071 
0072 
0072 
0073 
0073 
0074 
oon 
0076 
0077 
0078 
0079 
007A 
007A 
007b 
Oow 
007e 
00"10 
Oow 
001£ 
007t;; 
007F 
007F 
00110 
(JObO 
00110 
l!do 
1~~£ 
l~ob 
1536 
1'&0 
15&6 
15b2 
1,':19 
15F6 
1,FF 
15~6 
1608 
1013 
lo,n 
1027 
1047 
1653 
1653 
t~~g 
161lC 

t~~~ 
lobE 

kEV A 

REV. 5.0 

Riol/. 7 

PAGE 60 

4155 4193 0 oH6 1236b 1643b 16506 1669b 16756 
1&1166 1901l:l 23551:1 25306 '5451> 26206 
34ZZb 3505B 35861:1 3593B 36846 40386 
4198B 

0746 12390 13006 19086 23611:3 ~g636 2531B 2546B 25516 26216 21326 
3!l1l76 35946 36856 4039.6 4131b 41 366 
42136 42246 42331:l 42426 42516 42~gg 

7756 808b 1l821:l ~216 128Y1:3 !~106 36696 3760b H61l:l 4 171:3 409 b 936 

23076 2370l:l ~3746 23836 2548l:l 25526 
4265B 43256 

o 
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,V$AF lb<.F 
ZV$HR 10!;0 
,V$bH 10!;A ('': ll/$ AT 1b(,.D 
lV$51/1 1893 
,I/STTY 1bOl ,. ZIJ:lt51/;: lilA) 
lV$uTP 1705 
lliUl lbFb 
,I/SHM 1734 
,I/SHRU loU 
lllSHHL lo!;b 
P$Lkli 10E.9 

I/$LkL lb~A 
ll/:ltHtlO lb~tl 
lll$r..~l 10 9 
,\I$CF" 10DA 
LI/UK 1bOb 
lI/$bK!:> 10t5 ll/SbKF lb 0 
,1/$--5 101'0 
lllUIU 1000 
lll$kMU 10r..E. 
lll$tluD lbU, 
Zl/$OLb lbDE. 
Z\I$I'l!:>R lb!;) 
ZvSMCfi 10!;C 
HltlAUli lbtl:l 
ZI/:ltRAI< lbD7 
ZI/$RAI'< 100b 
g:~~t 100tl 

1llEF 
'\I$CTI.. 11>05 
l\l$bl lbl0 
LIISRC( lbUC 
ZI/$I.(,..., 11>0F 
ZI/$5TI< 1bi:.l 
ZII$1'5T 1945 
ZV$MU( 1919 
ZI/$R99 ltH7 
Z\I$lSA 1bF3 
ZIJ:It~IH 
ll/$\I~ 

lbi:.E 
lllb3 

ZIJ$4RU 
ZIISbSH 

171Z 
1114 

ZI/:ltCPu lbU4 
ZIISI<50 175~ ,\ISl<oO 175 
ZI/SRT lA54 
,lIsALL lbD3 

*MLCHP<O 11;11C T+II 
MLChP(' ltllC 
E.I'lDCHP lb40 

*UNLINK MUDULE(S) 

(""' 
,I/S1C 
,IIStHL ZI/$ 
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