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1.0

1.1

1.2

2.1

[NTRODUCTION

ADSTPACT

THIS PROGRAM 1S A JARDWARE ORIENTED MACRD OLASNOSTIC FOrR TdE
FP1l1-E MHOT" FLOATING POINT PROCSSSDR JPTIDON OF THE PRR-11/352
CPU. THE SEJUENTIAL TEST STRUCTURE OF THIS DIASHJSTIC HAS
BEEN OPTIMIZED TQ4ARDS THE SPECEFIC FLOATIRG POINT PROECESSUOR
HARDWARE QF THE FPL1-E, AND ITS INTERFACE WITH THE POP-11/60
CPU. SPECIFIC ATTENTION HAS BEEN DERECTED AT THE EXPDUENT /
FRACTION ODATAPATH PARTETIONING, "ADD-/50B-" INSTRUCTION
[MPLEMENTATIOR, L THE W“MUL-" ROM MULTIPLIER NETWORK.
DIAGNOSTIC ERROR PRINTOUTS, AND SPECIFIC HARDWARE INFCRYATION
PROVIDED AT EACH TEST HEADER, FACILITATE MDDULE LEVEL FAULT
RESOLUTIDN TJ THE FP11-E£ UNIT OR d0OST POP-11/60 PROCESSOR.

THIS DIAGRISTIC IS INTENDED TO BE USED IN CONJUNCTIIN #ITH THE
EXISTIKG FLOATING fOINT INSTRUCTION TEST PROGRAMS
OMU-11-DRFPCAFB/C/D]-%%,

REVISION HISTURY

THIS SECTION DOCUMENTS ALL REVISIONS MADE TO THIS DIAGNOSTIC:

REV. DATE #R¥Y / WHERE / WHD

LD 01-5EF~T7 INITIAL RELEASE

REQUIREMENTS

EQUIPMENT

l. PDP-11750 STANDARD COMPGTER WLITH MINLYUM 15K WDRDS
OF ANY MEMDRY TYPE (405, CUORE),

2« DL11=-W LTINE CLOCK /7 CINSOLE INTERFACE, AND
3. FP11-E “AOT™ FLOATING POINT PROCESSQR.

STORAGE

THE PROGAY USES MEMORY 0-45520({8). THE UPPLR 2.0K WURDS ARE
RESERYED FIR THE XXDP WONITOR, IF EHPLIYED.

S8R 0042
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2.3

PHELIMENARY PROGRAYS

THE ZPU, TACHE, ARD MEMORY TEST PROGRAMS YUST 3E UV TIRST TJ
VERIFY THE CDARECT DPERATION DF THE RASE “ACHINE. THE
FOLLOWAING SEJUENCE IS SUSGESTED:

{1) DQKDA-* PD?-11/60 2ASIC LOGIC TESTS
(2) DGKDB-* POP-11/60 TRAP3 TEST

(3) DAKKA-* PDP-11/60 CACHE OTASNDSTIC

(4) BZQUI-* POP-1} 0-124K MEMORY EXERCISER

AFAULT RESDLUTION® DPERATION

FOR 3EST PAULT RESILUTION, tHE PDP-11/60 “WARM" ([YICROCIDE)
FLOATING 2JINT [INSTROCTION SET TESTS MUST NOd BE RUN, IN
YARMT-ONLY MDDE CIE, S#R={zxxxx3)}]. THIS VERIFIES IHE
CORRECT OPERATION OF THE BASE PROCESSOR FLDATIHG POINT SUPPORT
YICROCODE; 7THIS 4OST RE DONE PRIOR TO RUANING aNY ™d1t*
PLOATING 2JI[8Y TESTS, A5 THE FP11-E UNIT RELIES HTAVILY ON THE
BASE PROCESSDR FOR SUPPORT FUNCTIONS {(UPERAND FETCH/STORE,
ETC.). THE MOQFPE-*" DIAGNDSTIC ASSUMES THAT THE MWARM®
FLOATIRG POINT PORTION OF PHE BASE PROCESSOR (HARDAARE AND
MICROCODE) IS FULLY OPERATIVE.

THE FOLLOWING DRDER IS5 REQUIRED:

(1) DQFPA-* POF IASIC INSTRUCTION TESTS
(2) DQFPB~* FPU ADVANZED INSTRUCTIDN TESTS
(1) DQFPC-* FPU INSTRUCTLIOH EXERCISER

THE FOLLOWINS [5 JBTIONAL:
(4) DQFPD~* FPU ADD/SDB/MUL/OIV RANDOM EXERCISER

AT THIS PJINT, "MD-11-DQFPE-*™ SHDULD BE RON.

TO CIMPLYTS THE TEST SEQUENCE, THE FLOATING POENT (INSTRUCTLON
SET TEST PROGRAMS SHOULD NOW BE RUN IR DOTH "WARM™ AND "HpE®
MODES L[IE, SAR=(xxxxx0)]. TAIS TS NECESSARY TO PeOf¥IDE
CONPLETE [PESTING 07 THE FPL1I-E UNIY INSTRUCTION EXECUTION ANU
EXCEPTION JANDUINS LOGIC. THE SUGSESTED SEQUENCE IS:

(1) DQePA-* FPU BASIC INSTRUCTION TESTS

{2) LGFPB-* FPU ADVANCED IASTRUCTION TESTS

(3) DRFPC-* FPU IRSTRUCTION EXERCISER

(4) DQFPD-% FPU ADD/SUB/HMUL/DIV RANDIM EXEICISER

"COVERAGE ONLY"™ OPERATION

TO J3TAIN FULL COVERARE JF THE "WARHM™ AND "HOT™ FLOATING DIINT
U¥ITS, INLY THE FOLLIWING SHORTER TEST SESUENCE I3 NECS35ARY,
USING SWR=(xxxxx0):

(1) PAFoA-* FPY RASIC INSTRUCTIIN TESTS
(2) DEF23-* FPU LOVANCED IRSTRUCTISN TESTS

SEQ 0004
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3.0

4,2

(3) DYFPE~* FPLl1-E HARDANARE DIAGNOSTIZ
(4} DEFPC-* FPRY INSTROCTIOM EXERCISER
(53) DEFPI-* FPU ADD/SDA/MUL/DIV RANDOM EXERCISER

LOADIRG PRICED0ORE

LOADING/STARTING VIA PAPERYAPE

{1}
(2)
{3)

(4)
(3)

LOAD PROGOAY TNTD MEMORY USING ABS LIADER.

LOAD ADDRESS 200(8).

SET SWITCHES (5£ZE SECTION 5.1)

SR=(000000) 15 WORST CASE TEST.

PRESS “INTRL/START™ T3 BEGIN.

PROGRAM TYPES IDENTIFICATIDN HEADER (VERILIFY THAT THE
CORREZT PROGRAVY HAS BEEN LOADED!), AND EXECDTLION QEGINS.

LORDING/STARTING VIN XXDP

BOOT THE APPLICABLE XXDP LODAD DEVICE (RK, TC, 0P, ETC)
SET THE SWITCHES AS DESIRED (SEE SECTION 5.1)

SR={0J0000) IS WORST CASE TEST.

FROM XXDP MONITDR ¥MODE {("™."), TYPE:

+R JIFPEND

PROGRAY TYPES TOENTIFICATIOR HEADER (VERUFY THAT THE
CORRECT PROGRAM HAS BEEN LDADED!), AND EXECUTION BEGINS.

STARTING ?RICEDURE

CONTROL SAITCH SEITINGS

3EL SECTIIA 5.1
SWITCH REGISTER (000000) 15 MORST CASE TEST.

STARTING ADDIRESS

THE PROGRAN MUST ALWAYS 8E STARTED AT LOTATION 200(R).

PROGRAMSIPSIATOR ACTION

FITHTR:

(1) AT THE CONSDLE: “HALT™, ENTZR (000200}, "“LIOAD.ADORESSY,

{2

NINTRLASTRRT®

*«.R name” TO XXDP YO¥ITOR

SEQ 0005
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(3) “L3AD name®, *START 2007 TO UPDATE PRAOGRAM (1 IR )

OPERATING °ROCEDURE

OPERATLONAL SWITCH SETTINGS

THE DEFINITIOR QOF THE SPECIFYIC BITS [IN THE SWIICH REGISTER
(EITHER HARDWARE 0% SOPTHNRE) ARE A5 FOLLUWS:

SW15=1 100000 HALY ON ERADR

SWl4=1 0400060 CL30P JN CURRENTLY EXECUTING TEST

SWl3=1 020000 I¥HISL[T ERROR TYPEJQUTS (AHICH 13 &N "ERRQR
MESSAGE™ RESULTING FROW AN ERROR DETECTED IN
THE HARDWARE)

5W12=1 0190000 INHIBZLT STATUS TYPEOUTS (JHICH IS 3 NON-ERRIR
RELATED INFORMATIVE MESSAGE, SUTH  AS ™PASS
¥EX") )

Sd1i=1 004000 INAIALT TTERATIONS PER TEST

Swl0 002000 SET=BELL ON ERRD®R/CLEAR=BELL OM FASS END

5409=1 9001000 LOOP ON ERROGR

$#08=1 000400 L)DF OW TEST NUMBER IN "SLPTSTV
[f S5ET, THEN THE YEST SPECIFIED BY¥ THE TEST
NOMBER CONTAINED 1IN THE MEMORY Jd0RD ™SLPTST®
{SEE PRDGRAM LISTING) WILL SPECTIFY THE DESIRED
TESE Jd WHICH TO LIDP.

Sw07 900200 1=16. BIT FP DATA TYPEQUTS
0=SIGN/EXP/FRAC FP DATA TYPEOUTS

3W06 000100 O=DETAILED ERROR PRINTIVTS
L=SUMMNARY ONLY ERRIR PREINTIUTS

SW05=1 000040 XIF ERROR QCCURS AND LODP-ON-ERROR (5#09) IS
SET, FORCE A TIGHT-LOOP-DN-ERROR TID DCCUR.

PRICIAMSOPERATOR ACTION

ONCE EXEZUTION HAS BEGUN, NG AJPERATIR INTERVENTTION 13
IEJUIRED, UNLESS IT IS DESIRED TD ALPER & SFITCH RIGISTER
OPTION, ETC.

IF ALL I3 WELL, THE PROGRAM TYPES ITS IUENTIFICATION UPON
BEGINNING; AND AT THE START OF EACH 2AS55, THE CURRENT PASS
NUMBER (IN OCTAL) IS5 ECHDED. NOTE THAT SETTING S4(12>=1 AILL
INHIRIT THE TYPEDUT DF THE BEGIN AND END PASS MESSASES.

IF S«<10>=0, THE CONSQLE BELL ofLL 2E RYNS AT THE EN0 OF EACH
PALSS. ROGYE THAT ONLY SW¢19> AFFECTS TAE EELL RINSING AT END
OF PASS - S4¢12> HAS 90 EFFECT ON THIS FUNCTION.

[F M ERROI JCCURS DUYRING EXECUTION, MANY VARIATTIONS LN ACTLON
ARE PLSSI3LE DEPENDLNT UPON THE S#{TCH SETTINGS:

SE31 0006
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SW<C15>»=1 VILL CAUSE THE CPU T3 HALT ATTER AN EFRAR.

SWei3>=1 WILL ALSO INHIBIT ANY ERROP $ESSAGE TYPEUQUT THAT
WQULD OCCUR AT TIXIS TIME.

SW<l0>=1 WILL CAUSE THE CONSOLE SELL TJ BE RUNG OALY WHIN
AN ERROR IS5 DETECTED (ANMD NUT AT THE END J¥ &4 D2ASS).

SW<9>»=1 CAUSES THE PROGRAM TD ULODOP DR THE M¥OST RECENT
CRROR, AS LONG AS IT CONTINUES TG OCCUR.

SWEH>=1 AND SH¢I>=1 WILL CAUSE THE DIAGNDSTIC T2 ENTER A
PPIGHT LOJP ON ERRIR™ CONDITION. THIS GENERALLY HAWSS
yP THE PROCESSOR I¥ & FORCED LDOP ABODT THE LAST 1-23
FLOATING POINT INSTRUCTIONS EXECUTED. THE DLAGNOSTIC
NOST 3E HALTED AND RESTARTED AT 200{8) TGO 3IREAK QUT OF
THIS LDOP. FLOATIRG PDINT PROCESSOR TRAPS TD 244(9)
ARE DISABLED, THE LINE CLOCK IS TURKED ™OQFF™, AND THE
CONTENTS 0OF MEMORY LOCATION "SFPBRK™ ARE LOADED INTO
THE FP11-E VMICROBREAK REGEISTER PRIOR TOD ENTERING THE
LOOP. AT THIS POINT, THE PROCESSOR CAB ALSO RE PUT IN
*MAINTENANCE CLOCK™ MODE AND SINGLE NICRO CYCLED IN
TH1S TIGHT LODP.

THERE RRE ALSO SEVERAL OTHER GEXERAL USE FONCTIONS DEFINED 8Y
THE SWITIHES:

SW<11>=1 WILL INHIBIT THE ITERRTIONS (=400(10)) PEIFORMED
OF EACH TEST DN PASSES 2,3,4, ... THRD THE PROGRAM.

SWE14>=1 CAUSES THE PRDSRAM T0 LOOP INDEFINATELY ON THE
CORREKTLY EXECUTING TEST.

SW¢B>»=1 CAUSES THE PROGRAM TO CONTINUE EXECOTION AS
NORMAL, EXCEPT WHEN THE COMIENTS OF MEMDRY WORD
"SLPTST™ MAICHES THE NUMBER OJF THE TEST CURRENTLY
EXECUTING, AT TdIS POINT, THE TEST IS LOOPED ON
INDEFINATELY, URTIL EITRER SW<B>=0 OR MS5LPTST" IS
CAANGED. NOTE T4AT IF “SLPTSTY DOES NOT MATCH THE
TEST NUMBER OF ANY TEST, tHE CODMTERIS OF "GLPTST™ ARE
EFFECTIVELY IGNORED, AND EXECUTION PROCEEDS NORMALLY.

ERRO%S

FPURMAT DF MESSAEES
ZRROQR MESSAGE FORAT

THE FIRST LINE I5 A BRIEF MESSAGE THAT EXPLAINS #dIZH ERROR
WAS DETECTED (E5, AY ERRIR IN THE ZXPECTRD CONTEMTS OF A
TMULTTIPLY ROM® QN THE "NULNET/X10™ MODULE).

THE SECOND LINE CONSISTS DOF DATA HEADERS TO TIOENTIFY THE
VALDES TYPED QUT ON LINE THREE, THESE MUADERS WILL EITHER 8E
3F THE FIR¥ "EXPECTED™ AND '"™RECEIVED™ DATh, OR JILL 35 &
MNEMONIC NAME OF A #0RD LOCATION IN MEHARY OR RATISTERS. AT

382 0007
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SE3 0008
THE ACTUAL M“ERRDR CALLY GLUCATION IN THE CEIAGNISTIC LISTING

(FRO4 ™SERIPCY LOCATION), EACH HEADER IS OOCUMENTED A5 T3 Ndal
IT SPECIFICALLY CONTAINS.

TWE THIID LINE OISPLAYS THE CONTENTS OF THE LOZATTONS
SPECIFIED &Y LINE T#0 A5 SIK DIGIT OCTAL NUMBERS. NOT? THAT
ALL DATA DISPLAYED IN ANY MESSAGES ARE OCTAL NUMBERS.

LINES FOOR THRD --- (AS MANY AS NECESSARY) CONTAINING FLOATIAG
POINT FORMAT DATA MAY ALSO BE PRINTED. THEY ARE JF THE FORM:

MREGISTER/LOCATION = C2W/45 FP DATAIM

S5#07 (SEE SECTIIN 5.1) GOVERNS THE FORMAT JF THE DATA
TYPEOODTS.

AS EXPLAINED LN SECTIDN 5.2, SETTING SW(l3d>=1l WILL SOPPPESS
THZ TYPING OFf THESE MESSAGES.
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Hala2

FLOATING P3INT
FLOATING PJINT

PITH4 OITAL

15 100000
t4 240000
13:12

il 004000
1o 002000
7 go1000
8 ooo400
7 000200
A 000100
K] 200040
4 000020
120 0GooLY

Page 9

OATA FORMATS
STATUS ¥WORD (FPS):

FUNCTION

FER -~ FLOATING ERROR FLAG

SET WHEN EITHER FIOV, #I0, FIV¥, FIC ENA3LED
AND APPROPREATE EXCEPTION OCCURRED.

FID - FLOATING DISABLE ENTERRUPTS

NO FP INTERRUPTS TQ VECTDR 244(B) IF SET.

NIT USED (ZEROES)

FIUV - FLOATING UNDEFINED VARIABLE INTERRDPT
[F SET, (-0) MEMQORY DATA IS5 ERROR

FIT - FPLOATING INTR UNDERFLOW

£7 SET AND UNDERFLOW, SET FER, STIRE ANSWER,
EXPONENT WRONG BY +400(8}

IF CLEAR AND URDERFLU¥, ANSWER <-- LERD

FIV = PLIATING DVERFLOW INTERRUPT

I? SET AND OVERFLOW, SET FER, STJRE ANSYER,
EXPONENT WRONG BY -400(8)

If CLEAR AND DVERFLOW, ANSWER <~- ZERD

FEC - PLOATENG INTEGER CORVERSION INTERRUPT

I* SET AND "STCFI™ ERROR, ANSWER <-- ZER{, SET
ERROR

IF CLEAR AND “STCFI™ ERROR, ANSWER <~- ZERD
FD - FLDATING MOBE

L1=DDUBLE, 54 BIT UPERANDS (4M)

0=SINGLE, 312 BIT OPCRANDS (2W)

Fl. - INTEGER MODE

1=LONG, 32 BIYT IMTESERS {2W}

G=SHORT, 16 BIT INTEGERS (1lW)

FT - ROURD/TRUNCATE MODE

1=TRUNCATE RESULTS

D=RIYND RESULTS

FMM -~ PUT FP11-E ORLY IN MALNTENANCE MODE

ALL THIS DOES IS TO ALLON A HFP MICROBREAK
TRAP TO JCCUR.

F¥-F2-FV¥=PC - FLIATING CONDITIDN CODES

FLOATING EXCEPTION CODES (FEC)S

JCTAL CRAILE

oo { RONE)
02 {NONE)
04 {NINE)
05 d/FIC
i¢ W/FLV
12 WiELY
14 W/FIUY

i3 AfFMy

{NOT OSED)

FP OPCODE ERAQR

FP DIVIDE-BY-ZERD ER®ROR

FP INTESER CONVERSION EZRRIR

FP OVERFLDY ERRDR

FP UNDERFLOW ERROR

FP UNDEFINED-TARIABLE/S(-0) ZRROR
FP? JAINTENRNCE TRAP

SEQ 0009
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FLOATING PJIINT DATA:

IN PLDAT MIDE (PD=0), IS 2-15, BT WORDS, 32. 3ITS
EN DOUBLE MODE (FD=1), IS 4-16. BIT WDRDS, 64. BITS

FIRST WORD: (80TA 7, D MDDES)
B15=SIGN OF RUMBER {(1/-, 0f+)
B143;07=EXPONENT, B.BITS, FRO¥ -12A./7+127.
306:00=FRACTEON, T.BITS

SECOND WORD: {BOTH 7, D MIDES)
815:00=FRACTION, 16.BITS

THIRD, FOURTH WORDS: (QALY D MODDE)
315300, B15300=PRACTION, 32. BITS

IN F MODE, THE CDMPOSITE 24. BEIT FRACTION
[S FORMED BY:

-~ 1#C#0RD1-BIT<O62 00> IRLWORD2-3ITC15:003)

IN D MODE, THE COMPOSITE 56. BIT FRACTION
IS FORMED BY:

« 18CWORDL-BL T< 062 00> I LHORD2-BITC1I5:00>]
FCWORDI-BITCI5: 00> IFLVORDA-BITC15:00>)

FOR & MORE DETALLED EXPLANATION OF FLOATING POINT OATA FIRMATS
AND OPERAYIONS, SEE THE PDP-11/60 PROCESSOR HANDROOK SECTION
OF THE FLOAYING POINT INSTRUCTION SET.

3.2 RECOVERY

ALL ERRORS DETECTED BY THE DIAGWOSTIC WILL BE HANDLED THRUG THE
MERROR XXX™ TRAP MECHANISM. THOS APPROPRIATE MESSAGES / DATA
WILL BE PRIATED ON THE COMSOLE TELETYPE YD INFORM THE USER A5
0 THE SOURCE OF THE ERROR CONMDITION. PBESIDES THE "NORMAL®
ERROR CALLS PRESENT AS PART OF EACH INDIVIDUDAL TESYT, IHE
FOLLO@YNS CALLS ARE ALSO PRESENY TD HANDLE MISCELLANEDDS
CONDITEDNS:

L. TRAP-TG-"4" HANDLER - IF AW MIMEXPECYED cpu ERRORM
CONDITION QJCCURS, THIS ROUTIME #ILL GAIN CONTROL, PRLNT
AN APPROPRIATE MESSAGE, AED “ATTEMPT™ TC RETURN CONTROL
WHERE IT LEFT OFF (TRY TO 1GNORE ERRDR).

2. TRAP-TO-"10™ HANDLER -~ IF SIME TYPE a# “RESERVED
INSTRUCTION" TRAP OCCURS, THIS ROUGTINE WILL SAIN
CONTROL, PRINT AN APPROPRIATE MESSAGE, AND "ATTEYPI™ I3
RETURK CONTROL WRERE IT LEFT OFF (TRY TO IGNORE ERROR).

3. TRAP=-TJI-"114" HANDLER - IF¥ EITHER A MEMDRY / CACHE / 4CS
(IF PAESENT) PARITY ERROR OCCURS, THIS RDOTINRE WILL nAlIN
CONTROL, PRINT AN APPROPRIATE MESSAGE, ARD “ATTEMPT" T2

SEQ 0010
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RETURN CORTROL WHERE LT LEFT OFF (TRY TO IGNORE ERROR).

4. TRAP-TD-%244" JANOLER - THIS ROUTINE HANDLES "FLOATING
POINT EXCE?TION TRAPS™, WHETHER OUNEXPECTED IR EX?ECTED.
UNEXPECTED TRAPS GEWERATE AN ERROR 4ESSAGE IMMEDIATELY:
EXPECTED TRAPS RETORN TDO THE TEST IN PRODGRESS, TO
COMPLEYTE THE TEST.

5. TRAP-TO-"OTHER. YECTOR™ HAMDLER - ANY OTHER TRAP TO AN
DRUSED VECTOR 1IN THE RANGE 000(8)-775(8) IS dANDLED BY
THE "SCDPEJERRDOR™ ONEXPECTED L[/0 TRAP CODE. AN  ERROR
MESSAGE IS PRINTED, AND CONTROL RETURNS WHERE
INTERRUPTED, THE IMTERRUPT IS EFFECTIVELY IGNDRED.

6. "PRDCESSOR HUNG™ RECOYERY - IF THE LINE CLACK SERVICE
ROUTINE ™085ERVES™ THAT THE PROCESSOR HAS BEEN EXECUTING
A SINGLE INSSTRUCTION (PDINTED TO 8Y THE RETURN PC) FOR
THE LAST 6 CLOCK TECKS (.1 SECOND), THE "PROCESSOR HUNG:
LINE CLICK TIMEDUT" ERRDR IS GENERATED. THIS SHOULD /
COULD CONCEIWABLY ONLY HAPPER JN & FLDATING POINT
INSTRUCTION, HMUNG IN THE PRDCESSOR / FP11-E "FLP.GO /
FP.ACK™ HANDSHAKE SEQUENCE. CONEROL RETURNS T3 THE
PRURG™ TNSTRUCTION AFTER THE MESSAGE.

CAUSES

THIS DIAGNOSTIC PROGRAM HAS JEEN ORIENTED TOJARDS THE SPECIFIC
HARDWARE ARCHITECTURE OF TRE POP-11/60 PROCESSDR AND THE
FPil-E. IO THI5 END, HARDWARE INFORMATIOMN 15 INCLUDED WITHIN
EACH TEST HEADER THAT ATTEMPTS YO DETAIL WHAY LOGIC IS TD dE
CONSIDERED "UNDER TEST™ DURING EACH TEST. TAIS [INFORMATLION
HAS BEEN DRGANIZED O A& MODULE BY MODULE BASIS (IE, K2-K7
PROCESSDR, KB-K11 FP11-8) TO PACILITATE MODULE LEVEL FADLT
RESOLUTION. &N EXAMPLE FOLLOWS (NMEXKT PAGE):

SEZ 0011
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MODULEJERRDR INFO:

FNUA/XE
MNETSUM-ENABLE-LOGIC, "MPP*-EXEC, CROM/LAICHES

FEXP/KY
MNETREG-CLX, ANET-ALU-CONTRGL, WIER/MAND-FUNCTIDMN-CONIRIL,
MIER/MAND-CLOCKS, "WPP"-EXEC, CROM/SLATCHES

FHUL/K10
MIER-REG/MUX-({BYTE4), MANO-REG-(LOW2B), MOLXX-ROXS,
CNTR-ROMS, SUM-REG, CARRY-REG, KNET-ALU

FALU/K11
CPREVIDYSLY VERIFIEDY

THE COMMENTS FOLLOWING EACH MDOULE ODESISAATOR (IE, FEIP/KY)
SPECIFY THE LOGIC “UNDER TEST™ ON THAT MODULE (BY TdI$ TEST).
NOT LISTED ES THAT LOGIC THAT HAS ALREADY BEEN VERIFIED /
TESTED, AND LOGIC THAT HAS NDT YET 3JEEW TESTED, 30T WJILL 3E
CRECKED 1N SUBSEQUENT TESTS.

TWO OTHER TYPES OF EMTRIES MWAY ALSD BE PRESENT:
CESSENTIALLY NOME] - TMPLIES THAT, AT THIS TIME, THERE
15 90 LOGIC ON THIS MODULE THAT IS
T3 BE COMSIGERED “UHDER TEST".
CPRE¥IOQDSLY VEREFIEDY - [MPLEES THAT, AT THIS TIME, ALL
LOGIC O¥ THIS PARTICULAR MDOULE
THAY 1I5 BEING EMPLOYED HAS BEEN

JREVIOOSLY VYERIFIED TO 8E IV AW
OPERATING CONDITION.

RESTRICTIIAS

STARTLIRG

THE PROGRAM vUST 3E STARTED AT LOCATION 200(B) ALJRES.

DPERATIONAL

THERE ARE N0 JPERATIONARL RESTRICTLINS.

SEQ 0012
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5.0

9.0

MISCELLANEDUS

EXECUTION TIME

e o e L L i o e e 0 A - - .

AVERAGE EXECUTION TIME PZR PASS
YODEL SHORTEST PASS LONGEST PASS

POP-11/60 #/FP11-E 0310 1:45

TIMES SPECIFIED AS (MIRUTES):{SECONDS}

SHDRTEST PASS :z:= PASS=1, ND ITERATIONS, USING:
SdR=(004000) FOR PDP-11/60 W/FPL11-E

LONGEST ©PASS i:= PASS>=2, 400. ITERATIONS/TEST, OSING:
5#R={000000) FOR PDP-11/60 W/FP11-E

STACK POINTER

THE STACK POIMTER IS SET TJ 1200(8) AT THE START JF EACH PASS,
IF ALL I3 OPERATING CORRECTILY, IT SHDULD ALSD BE THIS VALUE AT
THE START QF EACH TEST, AND AT THE END QF Ak PASS.

POWER FATL

THE TESTS MAY BE POWER FAILED AT ANY TIME. WHEN POWER IS5
RESTORED, *"POWER™ IS5 ITYPED ON THE CUONSOLE ARND EXECOUTIONW IS
RESUMED AT THE ENTRY POINT F¥OR A HNEW Pass, JOST PRIOR O
"TEST 17, THE DOIAGROSTIC CARMOT CONTINUE FROM WHERE LT WAS
INTERROPTED, AS THERE LS NOY SUFFICIENT TINE TO SAVE THE
COMPLETE STATE OF THE FPll-E (FE, ALL VOLATILE REGISTERS
DURING A PINER FAIL SEQUENCE.

ROTE THAT THE "YOLATILE® SWITCH REGISTER CONTENTS ARE SAVED
AND RESTORED FROM THE STACKX IN A POWER FAIL SEJQUENCE;
THEREFORE THE S#4ITCH REGISTER SETTINGS SHOULD NDT BE LOST OVER
A POWER FAIL.

PRUGRAM DESCRIPTION

ORGANLZATION

THESE PROSRAMS ARE ORGANIZED AS MUCH AS POSSISZLE [N A
STRALIGHTFDRWARD, LIKEAR MANNER. THE MWAIN BOOY DF COBE IS5
STRUCTURED AS FDLLOWS:

S5EQ 0013



MAINDEC-11-DQFPE~ROD Page 14

9.2
7.2.1

9.2.2

(1) INTTIALIZAYION ROOTINE

- SETS UP VECIORS, TYPES HEADER, ETC.
{2) MAIN BODY OF TESTS

~ INLTINE TEST CODE, INLINE TEST CALLS
{3) END JF PASS ROOTIME

- END OF PASS PROCESSING
(4} OVERJEAD ROUTINES

- SERVICE SUBROUTINES (TYPEOUT,ETC.)

JHEREVER FEASEBLE, COMMON SECIONS OQF CODE FOR WEOELY USED
FUNCTIONS ARE CONDENSED INTO SUBRDUTINES TGO CONSERVE MEMORY.
THE “TRAP®" INSTRUCTION, AND TAE TRAP DECODFR ROOTINE, IS THE
USUAL METHOD OF [INVOKING THESE ROUTENES, THIS INCLUDES NOT
ONLY STANDARD SERVICE ROUYINES {SUCH AS SCOPE, ERROR, AND
ASCIL TYPEDUT), BUT ALSO SOME SPECIALLY DEVELDPED MULTIPLE
WORD ARITHMETIC (ADD, SUB, CMP, ASH) AMD SERVICE (ERROR LODQOP,
ETC) ROUTINES.

TEST DESCRIPTIDN

TEST SEQUENCE

THIS DIAGNDSTIC HAS BEEN STRUCTURED TO PERFOA&M 1TS TESTS I
THE POLLOWING SEQUENCE:

1. BASE PROCESSOR SPECIFIC

2. BASE PROCESSOR / FP11-E INTERFACE

3. FPI1-E TNSTROCTIODN DECGDE, SEQUENCING / CONTROL

4. FP11-E EXPONENT DATAPATH /7 CONTROL

5. FPL1-E FRACTION DATAPATH / CIONTROL

6. FPL1-E ROM MULTIPLIER OATAPATH /7 CONTROL

7. FP11-E EXCEPTTON CORDITIONS

8. FPLI-E KAIMTENANCE IMSTRUCTIONS, FUNCTIONAL TESTS
TEST SUMMARY
THE FOLLOWING IS A TEST BY TEST SUMMARY OF THE DIAGNOSTIC.
EACH TEST NUMBER AND TITLE 15 AS LT AFPEARS IN THE ACTUAL
DIAGNOSTIC LISTING.
--—BASE MACHYNE DNLY TESPS—-

T1 847 WHAYL AND FLAGS INLT

T3 BM/ TLAGS AND INST21 FP DECODE

T4 BM/ 7P CNST RESTORE
TS EBM/WFP ILLEGAL INTERNAL ADDRESS TEST

SEJ 0014
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-==BASE MACHINE / FP11-E INYERFPACE--~

™
17
T10

BM/ HFP FLPSD-FPACK; SAVC-GRANT
BM/ HFP UBREAK SRYC CODE
BM/ UFP ENABLE/DISABLE, FP IRSTR DECODE

~——-FPL1-E INSTROCTION DECODE---

T11
T12
T13
Tia

IFORK(LEPT), -EL{ADD+S5SUB)*M0]1 FP INSTR DECDDE
FIRB INMEDIATE-d ADDRESS MODE DECDOE

OFLOW -~ FPINIT, F-MODE

OFLa# - FPIKIT, D-MODE

===FPL11-E EXPUONENT DATAPATH---

T16
T17
T20
T21
T22
121
124
235
T26
127
T39

EXPNT, ESPAD.BLACO/3] DATAPATH
EXPHNT, ESPAD.ACACO/3T DATAPATH

EXPNY, ESPAD.BEACHS5) DATAPATH

EXPNT, "LDEXP/STEKP™ FPINMUX(DDUT} DATAPATH
EXPRY, ESPAD.B ADORESSING VIA RLDF]1 AAD RLSF)
EXPNY, ESPAD.A ADDRESSING YIA RIDF1 AND RESF]
EXPNT, (EA=0, EB=0) W/"CMPEY

EXPNT, (EA=0.0R.EB=0) W/"MOLF"

EXPNY, (ER=0) W/™ABSF"™

EXPNT, EALF RDD/CARRY LUGIC W/"HULF"

EXPNT, CODNTER/PRE-SHFT-QUOT WITH “MAS™

-—=FPFl1-E ADD/SUB-MODED DECODE/FLOWS---~

T3l
T32
T33

IFORKC(ADD+508)*H01, SOMPATH/MO*R(5+7) DECODE
IFORKT{ADD+SUB)*K0]), EXPNT(A+B)=ZERD DECODE
IFORKC{ADD+50Up)tN0Y, EXPNT.RANGE.CODE ROM CINTENTS

===FP11-E TRACTION DATAPATH-—

T34

Ti5
T36
T37
T40
T41
T42
T43
T44
T45

FRACTIDON, FPINMUX-INBOF-FSPADMUX-FSPAD-FPDOTVUX
DATAPATH, VIA “LODF/STF™

FRACTION, 60, 8IT DAPAPATH, VEA "LDD/STD"

FRACTION, FSEAD DATA PATTERNS, ACO-ACS

FPINIT/FP.EMIT.{E/FY/FSPAD EXACT.ZERO

FRACTION, FSPAD ADDRESSING VIA RILODFI AND RLCSFI

FRACTIONM, FSPARPLCDI.WRITE/ADDRS-FORCE: OSIKG "LOF“

FRACTION, FSPADLCDI.WRITE/ADDRS~-FORCE: USING "STCFOD®

FRACTION, FSPADCCDI.WRITE/ADORS-FORCE: DSIRG "STCOF™

FRACTEON, FSPADLCDI.WRITE/ADDRS-FORCE: USIAG "LDCOF™

FRACTION, FSPADCCDI.WRITE/ADDRS-FDRCE: OUSING "LDCFD®

~-~FP11-E TRACTION, SHIFTER OATAPATH AND CONTROL---

T46
T47
50
151
752
53
TS54

SHIFTER/NDRMK, WITH "MNS"

SHIFTER, LEFT(2+4) DF (200,0,0,0)

SHIFTER, RITE{1.-11.) OF (0,0,0,0)

FRACTION, FaLU PSPAD.IN.MOX BIT(59:58)
FPINIT/FP.SULT.F/LLRX EXACT.ZERG #0117 iN BiT(59:58)
SHYIPTER, RITE(4,5,6,7/1,9)IMAS] RIPPLE-A-1

SHIFTER, LEFP(2+(1,2,3,4))LMNSY RIPPLE-A-1

-=-~FPI11-E FRACTION ALU TESIS (ADD)---

T35

FALD/FEXP, F/D=-R/T MIDE SELECT

SE£Q 0015
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TS6 FRACTION, FALU ADD/CARRY LOGIC 4LITH "apop®

-=-=FP11-E ADD/SU3 MODE-0 INSTR. EXECUTIOYN---
57 IFORK/F(ADD+SU3)*N0 "ADDD™*-%0 EIECUTE

-~—FP11~-E FRACTION, DATAPATH LEFTDVERS---
T60 "BIYF"™ EXEC, DIVIDE W/INBUF-AR.SHIFT, FSPAD.SELECT
T51 "™LOC.I.F™ EXEC, FPINMUX/DOUT, SHIFT/NORMALIZE

-—=FP11-E MULBEY DATAPATH AND CUGMTROL---
T62 MULNET, BASIC DATAPATH
T63 MULNEST, MULILPLY ROM CONTENTS
764 MOLNET, SUM/CARRY REGISTERS, COUNTER ROM COMTENTS
T65 MOLNET, MIER REGISTER DATA/SHIFTING
T66 MULNEY, MAND REGISTER DATA/SHIFTING

-=--FP11-E EXPINERT, EXCEPTION CONDITIONS---
T57 EXPNT, ECR AND FCCR EXCEPTIDN/HFP(CC) CONDITIGNS

~=-FPLI-E CAINTENANCE ENSTR. TESTS-—
T70 “MPP” MAINT. INSTR - FUNCTIOWAL TEST
T71 ““MS° MRINT. INSTR - FORNCTIONAL TEST
TT2 "MAS® MAINT. INSTR - FONCTIOMAL TEST

SUBRDUTIKE ABSTRACTS
TRAPCATCHER

THE TRAPCATCHER IS A SERIES DOF [NSTROCTIDNS OCCUPYING THE
INTERRUPT VECTOR AREAN OF MEMORY. IT CONSISTS OF IHE SEQUENCE:

-d0RD ot $PC AFTER TRAP
« NDRD 0T PS5 AFTER TRAP

PLACED AT EACH VECTOR ADDRESS IN LOCATIONS 4-776(8) JF
NENORY. THE FIRST WORD OF EACH PAIR (™PC AFTER TRAP™)
PDINTS TO THE SECOND WORD, WHICH SERVES A DUAL PURPDSE
AS

{1) THE YEW LDADED PS5, AND
(2} THE NEXT INSTRUCYIGN TD EXECUTE (IOQT=SCOPE).

WHEN THE PROGRAM 1S EXZCOTING, ANY REQUIFED VYECTIRS ARE SET
gp IN THE VECTOR AREN WITH APPRIPRIATE VALUES; THE OTHERS
BEING LEFT IH tHE "YRAPCAICHER™ STATE. THUS, IF AM
UNEXPECTED TRAP EYER OQCCURS IN THE MACHINE, IT WILL 3E
CAUGCHT, AND THE MACHINE WILL ENTER THE SCOPE RJUTINE. T4E
SCOPE RJOTINE WILL THEN DETECT THAT TtHE RETURY PC IS5 FRI¥
THE TRAP CATCHER AREAR, AND EXIT TD THE ERRDR ROUTINE 10
PRINT AN APPRUPRIATE ERROR MESSAGE, INDICATING AY UNEXPECTED
TRAP DCCJRRED.

SEQ 0016
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9.3.2

SCOPE ROUTINE — $SCOPE

THE SCOPE RDOTINE IS ENTERED FROM THE FIRSY INSTRUCTIDN OF
ZACH TEST IN THE PROGRAM. (NDTE THAT BY DEFINITEDON, A TPEST®
WILL BE DESIGHMATEQ AS THE SECTIDN OF CODE BETWEEN T#O0 msCOPE®
STATEMENTS.) THIS ROUTINE PROVIDES THE OVERHWEAD CODE NECESSARY
TD IMPLEMENT SEVERAL OF THE SWITCH REGISTER CONTRIL OPTIONS.
UPON EBTRANCE TO A TEST, THE SCOPE STATEMENT AT THE BEGINNING
SETS UP CERTAIN LOCATIONS (SEE BELOW) TO SPECIFY THE CURRENT
TEST NUMBER AND LODPIMNG ADOGRESS (FOR ITERATIDONS). CONTROL 5
THEN PASSED TO THE ACTUAL TEST CODE, PERFORMING THE DESIRED
TEST. UPON EXIT, TRE SCDPE STATEMENT OF THE NEAT TEST IS
ENTERED, WHICH DETERMINES WHETHER T0 (1) LOOP BACK fT0 THE
PREVIOVUS TEST (EG, FDR ITERATIONS) OR (2) INTTIALIZE FOR THE
NEXIT TEST (A35 DESCRIBED ZARLIER, ABOVE}.

ENTRAMCE TO THE S5COPE RDUTINE IS VIA AN TIOT" TRAP CALL
THROUGH LOCATION 20(8B). (FRDM THE SCOPE=IDI EQJDATE}.
DEPENDIBG UPON THE SWITCH SETTINGS (SEE 5.2), CODE IS PRESENT
TG: LOAD THE FP11 VICRO BREAK REGISTER, LOOP DN THE CURRENTLY
EXECOYING TEST, LOOP ON A SPECIFIC TEST, PERPOPN ITERATIDNS QOF
EACH TEST, AND SET UP ADDRESSES FIR POSSIBLE LOOPING DN
ERRORS. IMPORTANY VALBES DSED LN THIS ROUTINE ARE:

SMXCNT — MAXINOM NUMBER OF ITERATIONS PER TEST
(GENERALLY WILE BE 400(10))

SYSTHY - & COURTER IMDICATING THE NUMBER (1-377(8)) OF
rHg TESt CURRENTLY BEING EXECUTED

SLPADR ~ CONTAINS THE ADORESS TO WRICH THE SCDPE
ROUTINE ¥ILL LOOP, IXIF <T4E CURRENT IEST IS
BETNG LOOPED OPOR

SLPERR ~ CONTAINS <THE ADDRESS TO WHICH THE FERROR
ROGTINE (SEE 9.3,3) WILL LDOP, IF AN ERROR
OCCORS AND THE LOOPING OM AM ERROR DPTIDN 1S
SPECIFIED 1IN THE SWITCHES. SET UP BY SCOPE,
GERERALLY WILL BE THE SAME AS $LPADR, ABOVE.

ERROR ROCGTIME - SERROW

THE ERROR ROUTINE IS ENTERED WAEN TAE TEST CODE HAS DETERMINED
THAT AN ERROR HAS DCCURRED AS PART OF & TEST. THRODGH USE DF
TdIS ROUTINE, THE TEST HAS & MEANS OF SIGNALING AN ERROR T
THE OPERATOR/MONITOR; AND IMPLEMENTING THE CONTRO(L FUNCTIONS
FOR HALTINS CON ERRDR, BELL ON ERRJR, AND LOGPING IN ERROR. IN
ADDITIDON, THE ERRDR ROJTINE H#AS THE PROVISEON TO TYPE OUT ON
THE UPERATOR"S CONSDLE A MESSASE BRIEFLY EXPLAINING THE ERROR,
AND SOME 0OF THE MOST PERTINENT DATA VALDES TO HELP DIAGNOSE
TRE CAUSE (SEE SECTIUN 3.2).

THE CALLING SECHANISM IS5 SIMILAR TO IHAT EMPLOVED FOR TdE
SCOPE RODTINE (VIA A TRAP), EXCEPT IN THIS INSTARCE, THE “EvI"
INSTRUCTION 5 USED, TRAPPING THRIUGH LOCATION 30{8). (NITE
THE EQUATE ERROR H=EMT N). THE LOWER AYTE OF THE EMT

SE3 0017
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9.3.4

INSTRUCTION IS CAPARLE OF TRANSWITTING A NUMESR P24 9-37T7(38),
WHICH WILL BE TERNED THE ™ERROR ITEM NUMBER.® THIS NUMBER
DETERMINES WHICH ERROR MESSAGE, AND ASSOCIATED DATA VALZES
WILL BE TYPED JOT WHEN A PARTICULAR ERPOR IS SIGNALED. IF
THIS NUMBER IS ZERG, JUST THE PC OF THE CALLING TERRQR™
ENSTRUCTION WELL BE TYPED, DTHERNISE, THE NUMBER I3 USED AS AN
INDEX THROUGH THE ERROR TASLE ($ERRTB) TO FIND THE APPRIPRIATE
YALUES T0 TYPE (SEE PROGRAM LISTING FOR PURTHER DETAILS).

IHPORTANT VALCGES USED IN THES ROUTINE ARE:

EREGD THRU ZREGY - CONTENTS OF GENERAL RESISTERS RO
THRU RT JUSt BEFORE ERROR CALL

SERTTL - CUMULATIVE NUMBER OF ERRORS ENCOUNTERED TO
DATE

SERRPC - CONTAINS THE PC DF ftHE ™ERROR™ INSTROCTION
JUST EXECUTED

SLPERR - CDNTAINS THE ADDRESS WHICH WILL BE LODPED
UPDN FOR THE ERROR LOOPING FACTLITY

ERROR MESSAGE TYPEQUT RODTINE - $TYPERR

THI5 ROUTIRE (STYPERR ENTRY POINT) IS CALLED BY IHE EQROR
PROCESSING RIOTINE DESCRISED IN 9.3.3 KBOVE. (75 POR2OSE IS
TUO [IMPLEMENT THE ERROR MESSAGE/DATA VALUE ERROR TYPEJOT
FACILITY. THE SOBRROUTINE WILL, GIVEN THE INDEKEIN: BYTE FROM
THE ERROR CALL INSTRUCTION, PICK UP THE CORRECT ERROR MESSACE
VECTOR FROM SERRTB (ERROR TABLE), AND TYPE OUT THE ERROR
MESSAGE, DATA HEADER, AND DATA VALOES ON THE COMSOLE.

TYPE ROUTINE - STYPE

THIS RDUTINE IS THE STANDARD SYSTEM TYPEOUT ROUTINE FOR ASCII
SINGLE-CHARACTER-PER-BYTE STRINGS. If IS CALLED THROOSH &
TRAP INSTROCTION WITH THE HEXY WORD COMTAINING THE ADDRESS OF
THE FIRST CRARACTER IM THE STRING. TYPING TERMINATES WHEN AN
ALL-ZERO BYTE I35 FOUND. HDRIZONTAL TAB STOPS ARE ALSO
AMITOMATICALLY PLACED.

OCTAL WU4SER TYPE ROUTINE - $rYPOC

THIS ROUTINE CONVERIS THE TDP NUNMBER ON THE STacKk T0 A 65-DISIT
JCTAL REPRESENTATION, AND TYPES IT 08 THE CONSOLE USING THE
TYPE RDUTINE STYPE. SEE LISTING FOR OPTIONS AND FURTHER
DETAILS.

POHER UP AND DDWN PIUTINES — SPWRUP ANMD §PWRON

THESE TW) ROUTINES ARE ENTERED FOR THE POWER U8 AND DOWA
CONDITIONS, RESPECTIVELY. THE POWER DGWN ROUTINE {$PWRDN)
SAVES THE GENEQAL REGTSTERS AND STACK PQINTEP. THE ©0OWER (2
ROUTINE (5>°WRUP) CORRESPONOINSLY RESTIRES THE REGISPERS, STACK
POINTER, AND TYPES THE MESSASE "PDWJER™ WHEN PCOWET I5 RESTDOED.

SEY} 0018
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SEQ 0019

THE VOLATILE [INTERNAL SWITCH REGISTER IS ALS0 SAVEQ/RESTORED
8Y THIS ROUTINE. THE DEAGNOSTIC RESTARTS At THE GENTRY POINT
FOR A NEW PASS AFTER A POWER FAIL / RESTART SEQUENCE.

3.3.9 EXD OF PASS ROUTINE - SEQP

THE END OF PASS R30TINE CBUNTS TAE NOMBER OF PASSES PERFORMED,
DINGS THE BELL/TYPES A MESSAGE (If ENABLED), AND ALSO
INTERFACES YO THE MONITOR, IF PRESENT.

9.3.9 B3ER ROUTINES

THIS SECTION SIVES A SHORY DESCRIPTION OF THE FUNCTIIN OF EACH
OF THE USEAR DEFINED TRAP-CALL SOBRIOUYINES. SEE THE DIAGHOSYIC
LISTING FOR & COWPLETE DESCRIPTION OF EACH SUBROUTINE-S
FOMCTLION, OPERAND FDRVAT, ETC.

-—ARITRAMETIC RIDTINES--
ASHGAM ~4W/54.BIT ARITHMETIC LEFT/RIGET SHIFT
ASHE4T ~4N/64.BIT ARITUNETIC LEFT/RICHT SHIFT
SUBG64M -4W/64.8B1T SUBTRACY
CMP54M -4W/54.BIT COMPARE Ea/NE
CMP3I28 ~2W/32.BIT CONPARE EQ/ME

==PROCESSOR TRAP CATCHERS--
SETDW/CLRDY ~ENABLE/DISABLE LINE CLOCK ESCAPE TRAP
SETUB/CLRUB -EMABLE/DISABLE PROCESSOR MICRD BREAK ESCAPE
TRAP
SETFP/CLRFP -EWABLE/DYSABLE FLOATING POINT ESCASE TRAP

~~MISCs SERVICE--
ERRPAT -SETHP “SLPERR™ ERRDR LDOP ADGRESS
LODPNT -SETUP "SLPADR™ SCOPE LOQP ADDRESS
CNDZES -CONDITIOMALLY ZETOP "SESCAPE" ERROR LOOP KDORESS

-=HI3C. FP SERVICE--

SGLDAT -GENERATE 2W/32.8ITS RANDOM DATA

DALDAT -SENERATE 44/54.BETS RANDOM DATA

ZAPHFP ~INIY FPLL-E/WFP~STATUS, ENABLE HFP EXECOTE

ZAPWFP -INIT FPI1-E/WFP-STATOS, ENABLE WFP EXECUTE

EADJZ ~GENERATE FPI{-E “EADJ™ EXPNT/"NORMK" VALUE

FIXFRL -USING ™EADJ™, GENERATE FRACTION ™HIDDEN BITS™ AHD

INSERT

10.0 ACE/APT/XXDP

10.1 ACY COMPATIBILITY
THIS PROGRAYM SHOULD RUN UNDER THE ACT SYSTEM MONITOR.
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10.2

10.2.1

10.2.2

106.3

APT COMPATIBILITY

THIS PROGRAM WdILL RUN URDER THE APT SYSTEM MINITOR. ALL
NECZSSARY SOFTWARE CONMUNICATION HOOKS ARE PRESENT.

-

LDADIRG QRTO APT

THIS DIAGHISTIC SHOULD BE LOADED DNTO THE APT SYSTEM (N TdE
STANDARD 4ANNER, USING THE P™TSP - TEST SOFTNARE PACKAZE"
UTILITY.

THE "LOMGESY FEST™ AND "FIRST PASS" RUN TIMES SPRECIFIED AS
DEFAULTS IN THE DIAGNDSTIC LISTING SHDULD BE KEPT AS 1S. THEY
ARE, FOR REFSRENCE:

LONGEST TEST = 15. SECONDS
FIRST PASS = 10. SECONDS

HOTES OR LIADIKG:

SETTIKG “ENVIRONMENT LSERVI®={001) WILL FORCE THE DIAGNOSTIC
TO USE THE "APT SWITCH REGISTER® CS#ITCH 1) IN PLACE DF THE
HARDWARE SWITCH REGISTER. THIS ACTION IS INDEPENOENT OF rHE
“"ENVIRONMENTAL MODE C3ENVMI™ INDICATDER CONTENTS.

ANY “MEANINGFUL™ COMBINATIONS OF SWITCH REGISTEQR OPTIONS 14
“SWITCH 1" IS VALID. ™SdITCH 2" CSUSWR] I$ NOT USED BY THIS
PROGRAM.

RUNNING DNDER APT

NJ 5?ECIAL PRECAUPIINS ARE NECESSRRY TD ROM UNDER APT.

IXDOP COMPATIBILITY

FOR XXDF MEDIA COMPATIBILITY, THE TOP 2K WORDS OF TRE 15K WORD
NINIMUM MEMODRY AREA ARE NDT DISTURBED DURING EXECUTION. THlS
LEAVES (1) THE "XXDP™ MONITOR IATACT FOR CHAIN MODE EXECUTION
ar DIASNDSTICS, AND (23 SPACE FQR *PPD1/2"™ T0 FERFORN
DIAGNOSTLT UPDATES.

SEQ 0020



POP-11/60 FPI1-E HARDWARE DIAGNDSTIC MACY1Y 30(1046) 02-SER-77 223141
02-3EP-77 17:30 TAILE OFf CONTENTS

DIFPIALPL]

14
32
235
281
284
295
318
E):1 ]
411
532
729
740
40
332
343
1084
1222
1327
1472
1578
1714
1986
2095
2207
2313
2328
2547
2788
2958
3053
3206
3361
3487
3500
EXaR
1866
3951
4125
4212
4417
4511
4632
4965
5028
3173
5245
3317
5387
5459
5329
563%
5693
ST70
3541
5910
5041

QPERATIDEAL SWITCH SETTINGS
BASIC DEFINITIONS

TRAP CATCHER

STARTIRG ADORES(ES)

ACE1L HDDKS

APT PARAMETER BLICX

COMMON TASS

APT MAILBDX-ETABLE

ERRUI POINTER TABLE

PROGRAM DEFIMED COMMON TAGS
START OF >A35 ROUTINE
INITTALIZE THE CDNMON TAGS

Tl

T2

T3

T4

5

T6

T?

10
11
12
T13
rid
Tl5
T15
TL1H7
T2
T2l
T22
T23
724
125
T25
T27
T30
T31
r32
T3
134
tia
T35
137
40
Tl
T42
T43
T44
T45
r46
T47
T30
51
r32
33

T34

8af WHAML AND FLAGS INIT

aanEZNABLE BM MICROBREAX TRAP-TD-4, IN WHAMT...
34/ FLAGS AND INSTR1 PP DECODE

Bu/ FP CNST RESTORE

BU/IFP ILLEGAL INTERWAL ADDRESS TEST

AFPfBM: FLPGO-FPACK; SRYC-GRANT

8Mf HEFP QBREAK SRVLC CODE

HFF ENABLE/DYSABLE, FP INSTR DECODE
IFORK(LEFT), -L(AOD+SUB)*N0] FP INSTR DECODE
FIRA IMMEDIATE-H ADDRESS MOBE DECIDE

UFLOW - FPINIT, F-MODE

UFLOW - FPINIT, D-MOGDE

e=<ENABLE APP MICRISREAK LOAD...

EXPNT, ESPAD.BTACO/3] DATAPATH

EXPNT, ESPAD-ACACCG/33 DATAPATH

EXPNT, ESPAD.BTACA/5] DAYLPATH

EXPAT, "LDEXP/STEXP™ FPINNOI(DOUT) DATAPATH
EXPAT, ESPAD.B ADDRESSING VIA RLDFJ AND RCS¥)
EXPAT, ESPAD.A ADDRESSLEG VIA RLCDF] AND RISF]
EXPET, {Ea=D, EB=0) W/CMPP"

EXPNT, (EA=0.DR.EB=0) W/"HUL¥F"

EX?NYE, {ER=0) W/™ABSF"

EXPNT, EALD ADDJEARRY LDGIC W/UNULF®

ELPNT, CODNTER/PRE-SHFY-QUDT WITH “WAS™
IFORKC (ADD+5UB)Y*M01, SOMPATHA/HO=R(5+7) DECODE
IFORKL{ADD+SUB)*HO], EXPNT(A+B)=ZERD OECODE
IFOREC{ADD*SOB)*K0], EXPNT.RANGE.ZDDE RDM COHTERTS

FRACTION, FPINMOX-INBUP-FSPADMUX-FSPAD-FPDOTMOX DATAPATH, VIA “LDF/STF™

FRACTION, 50. BIT DATAPATH, ¥IA "LDO/STD"
FRACTIDN, F3PAD DATA PATTERMS, ACO-ACS
FPINIT/FP.EMIT.(ELF)/F3PAD EXACT.ZERD

FRACTION, ?5PAD ADORESSING VIA RIDFI AND QLSF1]
FRACTION, FPSPADICDI.WRLITE/ADDRS-FORCE: (SIMG "LODF®

FRACYLION, FSPADLCD1.WRITEfADDRS-FORCE:
FRACTION, FSPADLCDI.WRITE/ADDRS-7FORCE:
FRACTION, FSPADLCOI.WRITE/ADDRS-FORCE:
FRACTIUNM, FSPADLCD].WRITE/ADDRS-FURCE:
SHIFTER/NORME, WITH “MNS®

SHIFTER, LEFT(2+4) OF (200,0,0,0)
SHIFTER, REITE(1.-11.) OF (0,0,0,0)
FRACTION, FALU FSPADLIN.MUX BIT(59:38)

OSING
ESING
USING
USENG

"SICFD"
nstcpen
"LOCDF"
®LOCFD"

FPENIT/FP.EMIT.FFCLRX EXACT.ZERD "O1™ IN BIT(39:38)
SHIFTER, RITE(4,5,6,7/1,7)LMAS]) RIPPLE~A~-]
SHIFTER, LEFT(2+(1,2,3,4))IMN53 RIPILE-A-1

SEQ 0001

SEQ 0021
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DAFPEA.P1L

5158
6273
6664
59556
7105
7205
7448
7721
8224
g408
3530
2687
EB21
4965
9114
3132
71566
3170
9213
9282
9327
93145
9361
33635
9402
9433
9473
9519
9555
9599
9594
2700
9741
9789
3793
5892
10005
10082
10143
16233
10295
10375
10397
10436
10463
10497
10522
10543
10554
10567
10615

02-5EP-77 17:50 TABLE DF CONTENTS
T35 FALO/JFEEP, F/D-RJT MODE SELECT
I56 FRACTION, FALY ADD/CARRY LOGIC WITA "ADDOY
57 IFORK/(ADD+SUB)Y*MO “ADDO™*-M0 EXECUTE
650 “DIVF™ EXEC, DIVIDE #/INBUF~KR.SHIFT, FSPAD.SELECT
Tl "LOC.I.F* EXEC, FPINMUX/DOUT, SHIFT/HORMALIZE
62 MULNET, BASIC DATAPATH
T63 MOILNET, WULTIFLY ROM CONTENTS
o4 MULNET, SUM/CARRY REGISTERS, COUNTER ROM CONTENTS
T65 HULWET, MIER REGISTER DATA/SBIFTING
T66 HOLNET, MAND REGISTER DATA/SHIFTIAG
7 EXPNT, ECR & FCCR EXCECTIUN/WFP{CC) CONDITIONS
110 “MPP” MAINT. TNSTR - PJyNCTIONAL TEST
T71 “dANS” MAINT. INSTR — FUNCTEONAL TH57
172 “MAS” MAINT. INSTR —~ FUONCTLONAL [.sT
173 =«=EXIT TO E0P...

ENQ IF PASS ROUTINE

INTEZARUPT SERVICE ROUTINES

aeaOW1l-L LLIME CLOCK IHTERROPT SERVICE ROUTENE

»++FPP INTERRUPT SERYICE RDOTINE

«=-TRAP-TU-4 [NTERRUPT SERVICE ROUTINE

+sa TRAP-TD-10 INTERRUPY SERVICE ROUTINE

-+ «MEMORY/CACHE PARITY ERROR IMTERRUPY SERVICE ROUTINE
MIs5C. SUPPJIRT SUBRIUTINES

+««RANDOM “FPS® SUBROUTINE (RANFPPS)

«»«RANDON FLOATING PGINT DATL SOBROUTINES (0OBLOAT, SGLDAT)
RANDOM HUNBER GENERATOR RDUTIRE

=+« IRITIALLIZE HFP/WPP, PPS/FEC/FEL (ZAPHFP, ZAPWFP)

e BORMALIZATIOR CDUNY GENERATIDN SUBROUTINE (EADJ)
=+ FRACTIION RDJUSTMEMT ROUTIME (FIXFRA)

64. BIT ARITHMETIC/LOGICAL FUNCTEON SUBROUTINES

=sa68. BIT ®ASHC* ROUTINE ([ASHG64I, ASR64Y)

veebd, BIT "30B" ROUTIHE (SUBG4A)

«-=MOLTIPLE WORD COMPARISON ROUTLRES (CMP64M, CHMPI2M, CMPXRIN)
==-5¥SMAC SOPPORT RIUTINES—

SCOPE HANDLER ROUTIME

ERROR HANDLER RODOUTINE

ERROR MESSAGE TYPEOUT RODUTINE (MODIFIED SYSHAC)
FLIRTING POLINT DATA TYPEDUT ROUTINE

IYPE RODTINE

APY COMNUNICATIONS ROGTINE

BINARY TO OCTAL {ASCIT) AKD TYPE

"TRAP* INSTRUCTION DECODDER

TRAP TABLE

v+ +SETUP LINE-CLOCKX/PROCESSOR HUNG ESCAPE (SETDW, CLRDW)
»»+SETOP PROCESSOR MICROAREAK ESCAPE (SETdB, CLRUB)}
+»«SETOP FLOATING POINT TRAP ESCAPE (SETFP, CLRFP)
«=-CONDITIONALLY LJAD SESCAPE (CHDSES)

+++SETUP ERRDR LOOP {SLPERR) PDINT (ERRFNT)

«»«3ETUP SCOPE LOOP [5LPADR} POINT (LODPNT)

POWER DOW¥ AND 0P ROUTINES

ERR MESSAGES, DATA HERDERS, DATA YECTORS, EYC

SEQ 90052

SEQ2 0022
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111172
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0¢0004
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Pl L
0oRooT
400006
Q00047

acooor
el LD LY
o004 00
Q00110
003200
000Z40
40RI00
Q00340

109000
Gdoooo
0z2¢000
a1a0g%0
PLETH ]
ap2000
epl10al
0p04dDd
050200
ognlgy
Q00040
0oo0g2d
ooaaln
030004
030092
aen001

140000
040002
a20000
091000y
0g4n09
020043
D1Ga9
004D
ac0ind
Qonion
GoDo4d
Qo020
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ZTITLE PRW~11/60 FPL1~E H4ROWARE DIACHOSTIC
J*COPERIGRT {C) 1977

*DIGITAL EQUIPMENT COAP,

FUNAYRARD, MASS. 01754

"

S*PROCRAM BY NOK #ORTR

,I

J*THIS PROGRAM WAS ASSEWBLED DSING TAE POP-11 MATEDEC STIMAC
JEPACEACE (MNINDEC-11-DEZQAC-C3I), JAN 19, 1977,

}l

<SBTTL OPERATIONAL SWITCH SETTINSS

:

" SHITCH OCTAL usE

’ " Gk o

P 15 100000 AALT ON ERROR

il 14 040000 LOOP OW CURRENTLY EXECOTING TEST
3* 13 020040 INEINIT ERROR TYPEODDTS

" 12 oloooo TRAISLT STATOS PYPEOLTS

3 11 noadse INHIBIT ITERATIDAS

it 10 002000 1=BELL DN ERROF

* 4 001000 LDD? ON ERROR

3 L TP LDOP DK TEST NONGER i mSLPTST™
5o 7 G00HG D=$13K/EXP/FRAC FP DATA TYPECETS
e 1<15. Bt wORD ™ ” "

3* & 000100 . U=DEIAILED PRINYOUT OF SRRORS
Bt 1=SUNMERY DWLY

- 5 090040 TIGET LOOP UN ERROR

-SBYTL RASIC DEFUINITIONS

J*INLTIAL ADORESS OF THE SYACK POLETEER *** 1200 ***
STACKE= 1200

JEQUIY EdT,ERROR $IBASIC DEFINITION DF ERPOR CALL
LERUET  [0T,5COPE F}UASIC DEFINTIION OF SCOPE CALL
F*MISCELLANEOUS OEFINLTIONS

HT= 11 J3CARE POR AIRIZONTAL TA3

LF= 12 JICODE POR LIME FEED

CR= 15 JICODE FOR CARRIAGE RETURN

CRLP= 200 31CIDE FUR CARRIAGE SETORN-LINE FEED
pS= 1717776 3IPROCESSIR STATUS WORD

JEGUI¥ PS,PSH

STELNT= LTTTH 33STACE LIMIT RECISTER

PIRe= 177172 73PROSRAN INEERRUPT REGUEST REGISTER
DSHR= 117570 FFHARDNARE SJLTCH RECISTER

DRESP=  L71STR $FHARDNARE DLSPLAY REGISTER
;*GEMERAL PURPOSE RESISTER JEF[HIFIONS

/0= 0 J3CRMERAL REZISTER

Rl= 1 JPEENEALL RESISTLR

R2= t2 FIGENERAL RESISTER

w3 13 $IGENERAL RESISTER

P4s iy 3)GEEEPAL RESISTER

Rpas 15 3)GENERAL RESISTER

MACYLI 30(1046) U02-SEP~-TT 22:41 PAGE 2
BASIC DEFINITIONS

HE= L5 F3CENERAL REITSTER
RT= 37 ##CENERAL REZISTER
sp= % }FSTACK PIINTZR
pPC= &7 37PROGRAN CDINTER
J*PRIOFITY LEFEL DEFIRTTIONS

PRU= 2 FFPRATORITY LEWEL @
PRI= 40 FIPFRIORITY LEVEL 1
PRIz [ 11 FIPRIORITY LEVEL 2
PRY= 140 FIPRIQRITY LEVEL 3
PRE= 200 33PRIDORITY LEVEL 4
PRS= 244 FIPRIDRITY LEYEL S
PRE= 306G FIPRIORITE LEVEL 6
PRT= a0 #)PRIORITY LEVEL 7

FETSWITCH PEGISTER™ SNITCH DEFINITIONS
SW13= 1004908
SEWl4= £000¢
31 3= 20009
SW12= 10000

sRi1= 4000
sW10= 2000
SWi9= 1000
SH08= 400
sWeT= 200
SH067 100
SW05= 40
Sula= bl
Swii= 10
SWpZ= 4
SKil= 2
5W00= 1

~EQUIV SWd9,5W0
-EQUIY¥ Se00,SWE
LEQUIV  5W07,5M7
+EQAUTY  Sw06,.5K6
~EQUIV  SWGS,5HS
-EQUIV SWO4,SW4
-EIVIF  5W03,.5HY
SIRUIY SWO02,5H2
EQULV  SWOL,SW1
LJEQULY  SH0D,540

$TORTA BIT DEFIRITIONS (AITDD T JI[TLS)
BIT1%= 100000

BIT14= 40000

BIT13= 20000

BItli= 14400

BIrll= 4000

RITl0= 2000

BITO9=  14DQ
BIfOR= 400
giroT= g0
BITO6B= 100
arros= g

BITO4= 22U

SE4 0003

SEQ 00323

a0 H00q
S5 QUZg



POP-11/60 FRIL-E HARDYARE DIAGWOSTIC
02-5EP-17 17z50

0arPEn. P11

113
i14
115
116
117
118
119
120
131
121
123
L14
125
125
127
128
129
133
131
132
1313
134
133
134
111
13A
119
140
141
142
141
L4
143
145
147
149
143
152
L51
152
153
154
L33
L3536
151
158
1339
150
131
16
13}

PDo-11750 FP1i-E HARDWARE OIAGHDITIC
BZ-5EP-TT 17150

COFPEA.P1L

149
170
1T
17:
173
174
175
175
177
178
113
193
191
182
123
194
185
196
L&T
144
179
193
151
12
113
i1o4
195
195
1517
198
137
2010
01
M2
0]
204
205
06
2
od
200
210
211
212
211
214
219
215
217
218
H?T
i
2zl
222
21
324

onoeLe
Q00604
Gogod2
aa9o01

000004
agogte
Q00014
gocol14
050014
Gagoz0
0049024
eoonan
000034
000060
000064
Q00240

076600
6p9352
Gon346
Q09350

apag2
ac0222

ao9100
900191
040102
LIS E]

foolo4
Q00104
aoen1ne
Qo007

oOoaG6
000266

G096 )14
LIRS

Q00015
q0a2TE

00036
GooIin

000141

Qeolug
0ogaoy

Qou24q

Quoduo
909001
ogonoz
Q00903
uQhd0e
¢o0ans
000006
fodacy

LItias
177744
111770
L17746

1779148
ooo104

170404
176907
1LToona

4524525

NACY11 30(1046) O2-SEP-TT 22141 PAGE 3
BASIC DEFENITIONS

EIIQ3= 1D
RITDZ= 4

aITkl= 2

BIT00=

1
ABQULY  BITC9,8ITY
-EQUIv¥ BITO&,A[TH
LEQEIY BITRT,BIT?
-EQUI¥ BITOG,GLT6
SEQFIV  RITDS,BITS
LBROIV BITO4,BLTS
+EQEI¥  BITO3,NIt]
LEQOI¥ BITO2,B1T2
-ERUIY BITCI,BIfL
.EQEI¥ BITOG,ALTO

}*BASIL “"CPO™ TRAP VECTOR ADDRESSES

ERRVEC: 4 J)TIME OUT AND UTHER GRRORS
RESY¥EC= 10 33RESERYED AWD FLLEGAL IASTRUCTIONS
TRITVEC=14 33%I% BIT

TRTVEC= 14 3FTRACE TRAP

BPTYEC= 14 3:BRERKPOINT TRAP [BPT}

10tvEC= 20 17 ENPUTFODTPOT TRAP (I0T) *SCOPZw+
PHRVEC: 24 3$;POVER FRIG

EXTTEC: 30 J2ENOLATOR TIAP (EMY) *"ERRDRA*
TRAPVEC=34 FINTREB™ YRN?

TE¥EC= &0 33TTY KEYBOARD YECTUR

TPTEC: 64 3;TIY PRINTER VECTOR

PIRGYECz240 $3PRIGRAM ENTERRUPT REGUEST VECTOR

}*RED CODES
e

o USE IS AS FOLLONS:
}l‘
" RESDENGY MRITING:
,t
- asa MDY ROATH,RYD
3 HED S RAXX sED #WELL
3t un¥ R, RESPLT awn
,l'
MED= 0765600 JUPCODE
WEMTT= 152 FAM "INET" 3J3AR, RO=FLAGS FOR TURCTEON
M3R= 46 FUM “SR" (SHIFT REGESTER, WALTE ONLY)
WA= I5¢ JEM "RUA™ (NEXT MICROAGDRESS, WRITE OHLY SITCL4:103>)
RWHAML= 623 FER "HHAMI"
WWHRANE= 223 }
JTHE FOLLDWING ARE REAQ-QALY IM PHE C3F:
LDGJad= 100 #CSP00; LD M
LoGs¥e= 101 $C3POL1: LIG SERVICE
LOSPaR= 102 $C5P021 LIE »HYS BUS ADDR
LOGCUA= 103 JCSPO3: LOG ZURRENT MICRORDDRESS

WACY¥11 30(1045) 02-3Ef-77 22:41 DAGE 4
BASIC DEFINLITEIDNS

LOGFLE= 104 FCSPD4: LIC ZLAGSINTR
LOGwAN= 105 JCSP05: -LIGE FHAML

LOGCAD= 106 FOSPDGT LOG ZNCHE DATA

LUGCAT= 107 FCS5P071 LOG CACHE TAR

RFPA= 066 3FP HFpye

VFPA= 266 13

RFLAG: 14k 3IM "FLAGSCHI 4, 2300 0FPS<TIOO"

WFLAG= 344 $EM "FLAGSCHI 4, 210%™ AAD “EXFLAGCR:1>"
RFER= D76 PP URFEA™

WFEA= 276 i

RFEC= 036 3FP FRSHIRFECT

WFEC= 216 ;

RSERFC= 141 38N SERVIZE PORT UF STATUS WUXK

RC5POO: 100 3BM CSPLO0): FP CINSTANTS, UM E¥ROR LOG
WOSPOG= 300 ;

F*FLOATING POINT INTERRUET WECTOR
FPPVEC= 244

F*FLOAYING FOINT REGESTER DEFINLTIORS
0

ACG=

als 11!
ACi= 12
AC3= 3
AC4= L3
ACH= 15
ACA= 16
ACT= 17

Frepr-11760 PROCFSSOR-SPECIFIC URTANS AROQORESSES

CPUERR= 1777645 FCPGH ERROX RIGISTER

MENERR= 117714 JHENDRY ERPII REGISTFR

CPERRE= 17T7T0 FoPU SICRUBREAK ADDHESS RECISTEA
CPUCCR= 1LTT746 3CPU CACHE CIMTROL REGISTER

FULINE CLJCE (DW11-L) HECLSPERS, STC

Gellhlc= 177545 JCSR

DU1iL¥= 100 s INTERROCT VIITOR

F'FPLlI-E - POP-11/50 SPECLFIC YALNTENANCE TNSTRUCTIONS
NPP= 170005 JURA(NTENRNCE PARTLAL PRODUCT™

MAS = 1ro40t FMLTYTENARCE ALIGNYENT SHEFTH
MN5= 179004 FUUMIATENRNTE NORMALIZATION SHIFEY

FRELT CATTERNG FU3I Ti5T3
ALTP= 152523 FI101.a L

SEQ 0005

SEQ 0025

353 0006
a%g 4025



POP~-11/60 FPI1-%£ AARDWARE OTAGEOSTIC

DQAFPER.FLL

125
216
227
228
229
130
231
132
213
234
135
216
237
238
139
240
24
FLF]
243
244
245
246
247
248
1459
50
261
242
253
254
235
256
257
258
5%
260
261
iz
63
254
285
266
257
268
269
270
iTtk
272
13
214
2rs
276
21T
219
279
420

POP-11/50 FF11-E RAROWARE DEAGROSTIC

paoano
000002

000004
DoD0oE

000174
900176

DIFPER. P11

71
FLY
iy
274
235
#RE
281
%8
2ng
290
FL} |
292
293
294
29y
205
91
98
279
kL
il
92
013
304
103
106
107
kDL
ELL
310
111
312
113
314
s
16

00290

noodqe
Q00652

G00024
LOLDET ]

bY1006
a51609
2010402
ool0o04
01006
0010190
eo1012

02-38P-17 11350

05252%
125252
125252
toTALT
170360
117116
LITTT?
130000
0rrT?Y
1TTTY
ooR200
100200
0qe177
190171
040200
149200
104210
o377
LT17400

14TTFT
DOGo00
000900

177760

paogoy

oaadon
Q00737

L1-REY ]
000340
DOD174
Goo00g
0goaco

00117

ngoez04
aGoo4s
R30464
noNeS2
ogoond
Jo0704
noLrRaG

191000
nogn24
000200
000044
0gL000
2o1000

030000
001356
00001 T
000912
000000
nooot4

0Z-SEP-7T 1750

403400

MACYYL 3J0C1046) D2-SEP-7T 22541 PAGE 5 sEq 0007
BASIC DEFINLTIONS SEQ DG27
AP= ALTP 3 .

MYN= 125352 31030...10

ANz - ACTE ]

T4 00TH1T 300001 11100001111

ALTAN= 170360 $1111000011110000

n2= 1771176 $1114...10 9INDS TeD

nr- 11717177 31111...11 WINUS OMB, ALL 1°5

Mo 100460 $1000,..00 MIA0S ZEZRO

LGP= oTIT7 J011%...11 LGST + WOM {1ST WO FLT )

Lek= 171771 71111...11 LEST - NOM [1ST? WD PLT )

SHP= 000200 3+1%Zes{30, SALT + NOM (15T WD FLT)

SMuz 100300 3-1%2%22125, SALT - NDM (15T WD PLT)

ZXIMP= 000177 JZERC EXP, ALL 1-5 WABt (15T WO PFLT)

2riNE= 100177 $TEROD EXP, ALL 1-5 WA¥T (15T WD FLT)

FipP= 044200 3+1,0E+D, 15T WD FLT

rin= 140200 3~1.0E+0, 1Sr @2 FLY

PI3Z= 104210 3100010001004100D

Laz 600371 30000000011111111 LOMER BYTE -
UB= 171400 31111111100000000 UPRER BYIE

*FPS BIT BATTERNS

FPSla  LATT?T JALL BITS ON (READAHLE)
FP30= 000000 $ALL BITS OFF
LI eoa000 JROR FEC, WAEN NDT APPLICABLE

:*PSH BIT PATTERNS
ccouL¥= L1760 $FOX BIC TO GET CC BIYS DALY

-SBYTL TRAP CATCHER

T
FEALL ORUJSED LOCATLONMS OF THE VECTDR AREA CONTAIN
%L ".#2, LOT™ SEJUENCE TO CATCH RND PROCESS ILLEGAL
J*TRAPS ARD INTERROPTS THAY RIGRT DCCOR.
F*TRE IDT TRAP WHICH L[5 TAEEN O THE ILLEGCAL TRAP/INT
F*CRAPS TD THE $SCOPE ROUTIKE WHIZA (LF THE RETURN PC 1S
F*LESS THAN 1002) JOMPS TD THE $ERRUR RODTIME.
JATHE SERROR ROUTINE AILL REPORT THE ERRDR AS FDLLOES:
It PC=YYEIYEY OMEXPECTED TRAP TO XXX
J*AND RETURM T0 YHZ PROGRAM AT PL=YYTTYY+7
FWHERE XXE=LOCATTIN OF TLLEGAL YRAP

3 TYYYVY=PC AT TEME OF TRAP
J*BOTE: IF TAE PROCESSOR U5 QT &N 11/0§ THE PROUGHAM
3t CAN BE STARTED AT ADORESS 0 LS WELL A5 KDDRESS 200,
S4DCAT: HAL? FRHALT
BR +~100 FEREANCH TO 177700 & TEME QUT (NOT ON
F311/05)
LWOROD  START FIVECTOR TO STARTING ADORESS
.HORD 340 JINITR PRTIORITY LEVEL 7
e
DISPREEI.WORD O 33307 PUARE DISPLAY REGISTER
SHRECS .WGRD 0O $3SOFTMARE SMITCH RECISTER
+SBTTL STARTING ADDRES(ES)
MACYLL 30Ci046) O02-SEP-T7 22:41 PAGE & 5EQ 0O0H
STARTIAG ADDRES(ES) 5£3 0023
aup QNITARY 33G0 T STRRF DF PROSAAN

«SBTTL ACTII HODOKS

YR L L L e e e L Ty L P e e T T

FHODKS REQUIRED BY ACT1R

$59PC=. 3SA¥E PC

T [

SERDAD #FLISET LOC.46 TQ ADORESS OF 3ENDADL LN .3&07
-=52

«¥0RD @ F32¥3ET LOCL52 O ZERD

==58¥PC #¥ RISTOFE PC

-=1000

=SBTTL AFT PARAMETER BELOCX

P L T S S
FSET LOCATIONS 24 AND 44 RS REQUIRED FOR abT
P L e e T I I I I I L L

A5X=a ##5AVE CURRENT LGCATIDW

-z24 33 5ET POVER FAIL TD POINT TN START OF PHOGRAM

280 33FQR APT START OP

+ 44 FFPJINT T0 AT EWDIRECT ADDRESS PRTR.

SAPTHDR j)POINT TO APT HEADER SLOCK

=.5X JIRESET LoCATION CDINTER

}3] Cl’l.l" AR AR AR R AT AR AR RN AR E AR AR A AT N TR TRy N
7SETOP APT PARAMETER iLDCK L3 DEFIRED [N TAE APT-POPLl]l DEAGNOSTIC
FINTERFACE SPEC.

SU2THG:

SHIBTS: .WORD 0 #3100 HIGH BITS OF 16 BEf MAILAOX DGR,

SMBADR: .WORD SMaTL F}ADDRESE OF APT MAILBDK (BITS 0-15)

STSTH: L WORD 1i. JIRQE TIM OF LOWGEST TEST

SPASTH: wWORD 1. J3ROM TIME EN SECS. DF A5T PASS OW 1 UKIT (QIICKX VERIFY)
SUNITM: .WORD 4. FIADEITIGNAL RUW TIME (SECS) OF 3 PASS FOR ERCH ADDITUONAL UNIT

«WORD SETENDO-SMAILS2 3ILENGYR MATLAOXN-EFABLE{#4IRDS}
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DUFPEA. P11

T

e

a1y

320

an

322

323

324 0012190
35

36 ani1gto
321 ogtalz
328 001214
323 DO1216
330 0p12:2C
131 091222
332 0Q1224
333 001226
3314 001230
335 001232
1346 901214
3371 D0113&
338 o01240
339 001242
A40 D01244
141 001245
342 001250
343 001351
344 001252
345

345 001254
347 001256
348 001260
149 01262
150 001264
351 uQllaé
352 001270
35 0601272
34 GO05274
iss 01275
135 001176
EET S ]
358 061300
159

ARd 001302
341 001304
16 001166
161 Q01210
364 001312
Ih5  OG13L4
166 001316
35T 001330
168 001372
169 001374
Ity 001326
371 011310
11y 401332

PO =11/50 FP11-E HARDWARE DLAGNOSTLIC

JAFPRALPTY

a7
It
315
175
an
373
1y
330
381
il
174
34
14%
ELL]
3471
398
EL:L
130
371
132
393
334
375
176
497
133
ELR)
400
401
402
403
404
471
406
407
409
40%

Duriza
001336
01349
TU1342
01344
001346
1332
o lis3
n11354

DU1356
013156
Q01340
401352
Bolaaq
13566
opLsTo
DoLsT2
U134
01374
pe13T6
Ca13TT
FURE L4
0014032
PO1424

001406

B2+5EP-7T 171580

001210

oopoog
aon000
oononoan
0000400
6ongon
aedga0
Q60000
090008
0g000]
Qo000
aoo0go
00oo00
angogo
000000
000000
oenood

ong

oo
006 Go0

177670
11757
DaDOH
ogopan
1771360
1TT56h2
177564
LT1T:68

000

02

01z

049
200000
opoQag
000000
00009
o¢oono
Q00000
G000y
oCoaon
(Lol ]
000040
00000
Go0000
0o00an
baooaon

D2-558-77 17:50

ropo0g
0a0ono
000000
Pa0OGa
ogacng
1717607

L]

915
009012

0aoaad
Dangag
oguoyg
LT i)
popoag
Q000490
Dooaoo
wosue

ang
aog
LR L]
a0o0doa
bongoa

aesTT

HACY11 30(1046) 02-5EP-¥7 22:41 PLGE 7
§

COMMON TYiC

=SETTL COMMDE TAGS

AR AN RN AR A AR AR T

e LA b b L L d Lol E g Ll lLld

FUTHES TABLE CDWTATNS VARTOOS COMYON STORACE LOCATIONS

FYUSED IN PHE PROGRAN.

CONMON TAGS

THE TEST WUMBER

ERROR FLAE

SURTEST ITERATION COONY
SCOPE LOOP ADDRESS
SCOPE RETURE FOR ERRORS
TOTAL ERRORS DPETECTED
ITEN COMTRDL AYTE

MAK. ERRDRS PER TEST

PC OF LAST ERROR IRSTRUCTION
ADDRESS D¢ “GOO0* DATA
ADDAESE OF “BAD" DATA
‘0007 DATR

*BaAD” DATA

~-NOT 10 GE J5ED

MDOE IWDICATOR
MDOE TRDICATOR

3$ADIRESS QF SWITCH REGESTER

~=STRCE+ LO
SCHTAG: JISTART OF
13- S5TART SCMTAG CLEAR--+=-
DD 0
STSTNN: wORD i} FFCONTAINS
SERFLGT .¥ORD O $FCUBTRINS
SICHNT: .WORD G $ICINTAINS
SLPADR: .4ORD O 3ICONTRINS
$LPERRY .MORD 0 FsCONTAINS
SERTTL: .WDRD 9 FICONTALNS
SITEMB: .NORE D JICINTALING
SERMLE: .WDRE L JILONTAING
SERAPCY .WORD @ FECONTAINS
SGOAGR: .WDRD 0 $ICONTATES
SRDADR: WGRD @ FPCONTAINS
$EODATY .WORE O FICONTALES
SBODATT .WDRD O JICOATALNS
-¥ORD O JIRESERTED-
-WDRD @
SROTDR: .BYTE & FFADCOMATIC
SINTAG: .BETE 0O 33 [MTERRUPT
.EDRD 0
33e—-=END SCHYAG CLEAR-----
SWRz -WORD  DSWR
DTSPLAY: .¥DORD DDISP FFADIRESS D

SLPIST: .MORD -]
SFPBREL .WLRO 9

5TK5: 171560
STEB: 1775632
$TP5: 177564
TR 1771568
SNOLL: LBYTE L)
SPILLS: -BYPE 2
SFILLC: .BYTE 12
STRFLG: LOYTE 2
SREGAN: .WORD ]
SREGO: .WORD )
SREEl: .WORD o
$REGZ: .WORD o
SPEGIT . WORD 1]
SREGAT . WORD L]
SREGS:T L WORD 1]
SREGSH: . NORD o
SREGT: L WDRG ']
SREGLO: .MURD O
$REGLLT .WORD o
SREG12: LWORD ©
SREG1I: .wDRD 0
$REQLA: .WORD L)
MACY¥11 30({1046} DZ-SEP-TT

COMNDON TAGS

5RE31ST LWERD L]
$REGIA: .WDRD 0
SREGLT: .HORD 1]

STIMES: O

SESCAPE: D

S$BELL: . ASCIZ
5QUES:  LASCIH
SCALF:  ASCE1  <153>
$LF: ~RICLIZ 12>

a2:d1

JFCIITAINS

F5CONTAINS HFP UBRX ADOR LOADED DURING *SCOPE-

3FTTE KAD §
FITTY X8p B

P OTSPLAY REGISTER
TEST NUMBER O LOGP UFPON

TATUS
UFFER

FEtH PRINTER STATDS REG. ADDRESS
$3TTV PRINTEP BUFFFER REG. ADDRESS

FICONTAINS

F;CDITAIZS 8 OF FILLER CAARACTERS REJQUIRED
53 INSERT FILL CHARS. AFTER A "LIMNE FEEC™
FITTERMINAL AVAILRBLE" FLAG (BITCOTD=0=¥ES)

$COMTAINS
FrMHLCH (5
$}COATREINS
JCONTALNS
FICUNTLING
FICUNEAING
FRCUNTALNG
FICOATALING
FiCOYTAING
3;CONEALES
FICINTRINS
FCUNTAING
JICONTAINS
FFCUITRIRS
JICONTAIAS

PAGE &

FrTOMTALNS
FICUNTRLNS
FeCONTAIAS
FHYRX. NUNS
JIESZAPE DR

€20T»¢377><37T» 33CO0E FOP
I

FFQUISTION
F3CARRIAGE
i#LLNE FEED

WULL CEBARMCTER FOR FILLS

THE LODRESS Fa09
REGO) WAZ OSTRIWEDR
({SREGAD}+0}
{{SRECGRD}+2)
({SREGAD}+4}
({$9ECND )b}
C{SREGALI+107
C{SREGADI+L D)
({SRECAD }+18)
{ISTEGADI+15)
((SREGAD )« 20)
({SOEGAD I+ 22)
((SREGADI+247
{ISRECGAD ) +25)
(($SEGAD)*30)

({SREGRDI+IL)
{CSRECRD )+ 34}
{{SREGAD )+ 35)

ER OF LITERATIORS
ERRDR ANDRESS
RELL

MARE

RETURN

IR R A R AR AR AR TR AR AN R R AR KA R R AN AT ANAR RAN KT RR AR Do

~SETTL  APT MATLBOX-ETRALE

FFAALETE DL e b EYA D Y s T L e e P e P Pl P Tt It

-EVE®
SMAIL:

SW5CEY: WDRD  AMSSTY  JIMESSAGE TYPE COOE

SFATAL: .WDRD  APATAL 3;PATAL ERRQY NUMBER

STESTN: .WDRD  ATESTH 73 TEST YO4BE?

S$PASS: .WORF  APASS  3)PASS COONT

SDEVCT: .#DRD  WKDEVCT ;0EVICE Z0UYT

SONIT: .QRD  AURIT  3; /0 UNIT NOWRER

S4SGAD: WORD  A¥5SAD  3IMESSAGE ADJIRESS

SMSGLG: .WDRD  AMSGLG 3 MESSAGE LEKGTH

SETMBLE: 33 APT EN¥IRDAMENT TABLE
SER¥:  LAYTE  AENY JENNIRONMENT RYTE

SEMVN:  LBYTE  AENYM  33EMVIROM(ENT WORE ALTS
S$SWREC: .WORD  ASWREG };APY SWITCH REGISTER

SUSYR: .WDRD  ROSYR  3:USER SWITCHES

$CPUDR: .WORD  ACPDOP 3)CPE TYPE,UPTIONS

3" BITS 15-11=C*U TYPE

" 11704201, 11405202,11720=%3,11/40=04,11/45:03
" 11/70:06,PDG=07,Q=10
3" BIT 19=REAL TINE CLOEK

3 Hit J:cPLOATINC PDINT PROCESSOR
F BIT A=MEXDRY WANACEMEHT
SETEND:

«MEXNIT

F7NPT MLILEOX

5EQ 0009
5EQ RO29

SEQ M0
5K P39



EDP-11/60 FPIL-E HARDWARE DIRCHOSEIC

BQFPEAR.F11

110

411

412 BO1406
413

414

415

416

417

118

41%

420

121

422

421

524

425 Q01406
426 001414
427 001416
429 001424
429 001426
430 001434
431 001436
132 001444
431 001445
438 Q01454
435 0014%6
436 D0ide4
417 001466
438 001474
43% 001476
440 001504
441 001506
412 401514
443 0D1514
444 DO01524
4455 001526
445 001534
447 001536
445 001544
44% 001546
450 DOo1554
451  DO1556
452 001564
433 01566
454 001574
455 201578
455 001604
457 001646
458 0015614
459 0016156
450 GO624
461 001626
462 DQ1634
463 001636
451 001644
465 OQU1646

035658
acogog
A315655
030090
033710
gooaae
035761
[ L]
035734
eo0Qa0
036462
Q44140
Q16511
Q44140
036007
241752
G35017
ageoad
GIGN6T
043754
036116
044002
0316140
044002
0361656
T53754
036215
Q60000
36252
QR0000
936307
ooondd
036333
200000
236407
GCo000
036540
Qoo000
036611
) ao0
036647

02-5EP=TT 17:50

042052
042052
042124
0ez124
042124
000000
209090
opopag
Q42765
0425660
22560
043660
T42660
C42167
042221
042257
642322
0421322
042374
A42430
V42464

G43460
043469
043475
043476
043476
0ge000
Go0009d
coooee
41604
043600
043600
043600
043500
043512
043524
043536
043552
043552
043512
043634
04¥312

PDP=11/50 FPil-E HARDWAPE DLAGNJSTIC

DaFPER.21L

455
467
453
459
479
471
472
173
174
L35
175
477
178
479
4490
%A1
482
483
181
185
4186
487
188
489
190
491
92
473
494
195
476
497
494
499
300
501
502
503
S04
505
508
507
308
509
310
511
L2
513
14
519
ils
517
518
519
320
521

101654
101654
001664
001666
FH6T4
001678
01704
001706
001714
0g17é
01734
QD176
001734
001736
001744
UO1T4E
0G1754
01756
091764
001765
001774
001778
0e3004
902006
002018
002016
V02024
Q02026
Do2034
G206
002044
002046
092054
002056
402064
@) 2066
002074
Qoz0Te
02104
002106
002114
Q02116
0gIL24
ouv2126
002134
02136
G03l4e
002145
002154
002156
co2l64
002166
002174
402176
002204
U206

00090
MIEETT
aeagae
0316720
Jpg00D
3367632
DG0C0g
Q37023
ogogan
niiole
00800
w3721l
q¢0030
917116
90000
a37141
200000
037254
044020
037330
te4d1?
8317356
44032
037413
044066
CIT450
440564
037528
agoonn
0L1504
noogon
041547
0Gagog
041612
ooD000
FeL650
D144
041701
Od§3qe
041733
044344
041763
044114
040651
044256
040035
Da5054
040004
440954
040070
044134
040107
044146
LT EF]
[ ZTVET
#31570

02-3€2-77 17:50

¢4i522
042541
T47560
442550
042616
042142
043522
083040
cooooo
cocooe
aeooe
coooqo
no0cd0
apooae
043147
043167
G431732
pi Lol v
G30000
000 0G
900000
Q43167
DoDooda
reoo0g
043070
goodou
200600
900900

043562
Ca431592
043512
0431564
043579
043502
043616
043564
aoaoao
000000
aooooe
Lo9090
oc0000
030094
041710
043710
043716
¢00g00
000000
a¢oodo
000900
043719
200000
040000
043564
0aogog
il
augoug

NREYLL M{1046) 02-SEF-T1

ERROR POISYER TAHLE

«SHTTL ERROA POINTER TABLE

SERRI®:

2254l PAGE 9

J¥THIS TAOLE CDUTAIMS THE TMPORMAFION FOR EACH ERROR THAT CAN OCCUR.

J2THE IMFORMATIGN IS5 ORTAINED 6Y USING tEE INKDEX WUMBER FOOND IN

3*LOCATION SITENR. THIZ WUMBER LWOICATES WHICH ITEM IN THE TAHLE IS5 PERTINERT.
IF SUTENA I5 O THE DWLY PERTINENT DATA IS (SERRPL).

FYNOTEL:
yENOTE2:

ENFOOLS
ENYDO2:
ENTO03t
ENTYOR4Y
ENVODS:
ENY0061
ENVODT:
ENYD10%
ENVDI11:
EN¥O12:
ENY013z
EMVO1 43
EAVOIS:
ENTJ162
EX¥017:
EAVQ20:
EMVDI1:
ENVO22:
EMVG23:
EWF024:
EMYLH25:

MACY11 30{1D46)

«HORD
= WDRD
- WORD
« WORD
« HORD
- 40RD
« NORD
- WORD
+¥ORD
- WOFD
= JORE
- WORD
~WORD
«WORD
+ WORD
«NORD
-WARD
-NORD
«WDRD
- NarD
+WORD

EACH ITEW 1N TWE TABLE CONTALINS 4 POINTERY EXPLAINED A5 FOLLOWS:

3JPOIATS IO THE ERROR WE3SAGE
73PDINTS £O THE DATA HERDER
3JPDLSTS T tHE DATR
3IPOINTS TD THE BATA FECTDR

ENd ,OHL, 04,000
EXB,ORB, DES, 000
ENC,DRC,DEC, 000
£ME,DAC,DEC, 000
END,DEC,0TC, 000
EMEL, 000,000, DYAK
ENK2,000,000,DVAK
EMEL, 000,000,071
EXE2, DHL, D12, D00
EXE3,DRI,DTL,DV2
ENE4,DEX, DTL,DY3
ENES, DHX,DTX,D¥3
EMES ,DHX DTK, 002
ENF,OHF,OFF,000
EM5,DAG,DTE, 000
EMK,DHH, DTH, 000
ENI,DHL,DTI, 0G0
E4J,DH1,DT1,000
EML,B8L,0TL, 000
EAN, DHK, DT ¥, 800

EMN,DAN,BTN,000
02-3EP-77 22:41

ERROR POLNTER TRILE

ENTD263
ENVO2T:
ENFOI0:
ENVO3]:
ENVO32:
ENY¥D33:
|4 LIkE H
EMVOIS:
L Lk H
EM¥Q3T:
ENYO40:
EMY 041z
EMFRAD:
EqYU43:
EMYU44r
EMTO45:
ENVO46;
ENVO4T?:
EWRO502
EMVOSI:
ERYO52:
ERVO53:
ERVDS4:
ER¥O55:
EMVOS6:
EMVO5T:
EMVO6Dt

ENVOSL:

« NDRD
« JORD
« WORD
+ WORD
« WDRD
« HORD
= WORD
«WORD
- WORD
+WORD
- HORD
- WORD
+WORD
~wORD
- HORD
o ]
+WORD
«MORD
- #0RD
+WORD
- WDRD
.MoRp
«MORD
«WDRD
- HORD
- HORD
« WORD

«WaRD

EMO,3HO, 0TD, 000

EMP , DRE ,BTP, 000
EMQ, DAQ, 07O, 000
EMR,OHR,0TR, 000
£K$, ORS, 015,000
ENAC,DRAC,DPAC, 0000
EMAL, DHAA,DTAR, D00
EMAD, DIAD, DT4R, 000
£MAD, 0000, 0000,0D¥ND
EMAE, DOOG, 3000, DVAE
ENAF,0000,0000,D¥AE
EMAG,0000,0000,B¥AG
EMANH,0000,0000,0¥AC
EMAL,0000,0000,0000
EMCA, DHEA, DTCA, 0000
EMCO,DRCA, DTCA, 0000
EMCC,DHCC, BTEC, 0000
EMCD, 0000, 0000, D900
EMCE,0000,0000,0¥ZE
ENCF, 0000, 0000, GYZF
ENCE, 00,0000 ,0¥06
EN0X,DRBD,DTB0,0VED
EMAP,000,D000,0¥AF
EMAQ,G000,0000,0V4F
EMAG,DHAG, DTAQOVL)
EMAR, 0000, 0000, 0¥AL
C4A3,0000,0000 ,0¥aL

ERJ,0000,0000,0¢ah

PAGE

JUNEXPECTED FPP TAAF, FPP LMSTR EXEC JK

JUNEXPECTED FPP TRAP, FPP INSTR EXEC WOT OK

STRAP TD (4)

FTRAP TO [(114) CHENORYSCACHE PARITY ERROR)

JTRAP tD (10)

JFSPAD UWIRUE ADORESSING EPRUR, PCOF]
3FSPAD DWIQUE RDDRESSING ERROR, RELSFI
$MAINT INSTR, ALTERED ACD

IMALNT INSTR, ALPERED FPS

IMPP, BAD MOULNET{S+C}

3HNS, BAD HORN.

FWLS, BAD SAIPT

JMAS, BAD CHTR

FMOLWET WULTTALY ROM ERROR, SPECIFIC DATH

JNGLMET SUM/CARRY ROM ERRO®

JAOLNET MULTIPLY ROM ERROR, GENERAL DATA

FAFP LFORKS-CCADO+SUB)*MN] DECODE ERROR

JHFP IFORR/-L(AOU+SOR)*MQ] USEXPECTI) ERPOZ

3HFP PREPDJ1/2, UBRK, */+« ENRALE EFRYOR

JPROCESS0OP HUWG: LINE CLOCK TYMSOUY

FBAD BN WAAMI/FLAG AT [NIT
10

JPM FLAGS READSWRITE ERROY
FAM FLAGS OK / FP? DECODE ERRDF
JAM B BAD DECORE 7 FLAGS

FBM €SP [WVALID FLAG K0T CLEARED AFIER RESTORI

JBM BAD FP CSP CONSTANT RESTIED
$bM# HFP AUKS PROC DURIKE SIATUS LNSTZ
3HFP7 FPSRYC LPA} ZPROP

3BAD UBRE CODE FI04 HEP (gT)
FMOLEET -
JWULMET ~ RIPPLE ALT ©F1-5 ERROR
IMOLHET -
JMULD - RIPPLE-k-1 THRG [ER ERAOR
FMULD - RIPPLE-A~L THRU WAND ERROR
JB¥PP STATUS IRSTR EXEC ¥NOLFIED FPS
$FPINIT FLOW, DNEXP*D FPSHIRFEC EOR
JFPIMET FLOW, HFP DLON®T UBREAK ERZ
JAKFUFP TLLEGL.THTPNL.ADDR ERR
JESPAD.B ADDRS

ERR; RILF]

FE5PAD.B ADDRS ERR} RLSF2
FESPAD. A ADLDRS ERR; REQF)
FESPA0.A ADDRS ERR; WLSF3Z

FEXKPNT EALU ER+ED NULF/SEQ GRA
JLODSSTD FRAC DATAPATH ERR

ZLDFFSTF FRAC DATAPATH ERR

IFSPAD DAFA ERR

FFSPAD FP-TNST® WODIPIED SRI-ALC HRP
FFSPAD-SETTLCOT ADOPS/WRITE-ENAJL ER®

FRORMK-EALIFSHETR E2R

DATA STUCF/H OR AFCISTEFP LOAD ERPOR

RIPPLE ALT Of1-5 ERFOF - {S5)F{5+C)



POP-11/60 FPLI1-E 4APDAARE DIAGWOSTIC
DaFPER. 11

522
523
524
529
526
527
528
52%
230
531
332
5131
534
535
3316
5317
EEL]
519
540
541
542
4]
514
545
545
547
548
543
Hh30
551
3512
551
§3¢
555
236
557
538
559
550
Hh1
552
563
554
56%
355
56T
554
569
2
571
373
571
574
57%
373
517

ag2214
GO 2216
Gn2224
G02226
902234
002216
2244
QU246
002254
002256
002264
CB2256
002274
Q02276
002304
002106
102314
DO2116
0D2374
0Q2326
Q02334
h2336
402344
0023146
Q02354
0023156
Q02364
002166
002374
002176
02404
002406
002414
002416
02424
602426
302434
002436
T02444
02446
002454
002456
002454
QU7466
002474
002476
nU2504
902506
02514
102516
22974
0032526
132534
2536
902344
U546

044119
037615
044125
037646
044126
037701
ce4i1n
037740
044150
040220
000000
040255
800000
040312
044160
040345
044110
040401
000000
040435
044214
G40475
044236
040533
044315
CAGSTD
043250
040620
044256
040724
000900
040765
044300
041032
000000
g41101
n44202
041155
044214
041224
044054
041270
044312
041332
044324
041401
D44332
041451
044160
042014
000040
000000
apooeo
600000
000040
200000

02-SEA-F¥T 17:50

0e0000
043054
043954
043054
0430717
43077
og090¢
0oQ00
be3124
043156
043167
Q43167
043167
0431457
043212
LLEES-T
043167
043241
043156
¢41303
043313
Gaacae
Rl ik
043322
043442
Q0e000
caootd

Q00000

200090
¢43624
43638
[ 1ELE ]
43646
043645
000060
aGoo00
P43656
043524
043710
043710
43N0
D43T10
043700
a43710
043716
083666
043624
043624
043624
00000
209099
041730
T43T44
o000
qooong
Q0000

FOM=-1LF60 F2L1-E HAPOWARE DIAGNOSTIC
02-3£2-77 17150

DRrPIL. 2L
5738 007994
5T% 002554
319 DO2554
SA1  U0DZ566
wB: 0225714
SA1 002576
334 002404
S5
3R5
317
b9%
ELE]
590
571
392
599
ESL]
59y 002606
295
597
598 0025140
539 002610
560 092512
UL 002614
502 00251%
503
b4 002520
545
606 002622
AT 002613
50d  ID2624K
53%
610 002625
A1} 002626
E12 002630
611
514 602632
613 032634
&1% 4D 26356
611 002640
513 DO26%2
651% 002644
620
531 002645
622
623
524
523 Q0lods
52h  QLI6%E
BT GOIBEE
52k 0026TH
627 002706

00000
apoogd
Qo¢odo
n0oooe
00qodo
Q00000
opaddd

ooogen

0ooooo
L1 DT
o0000G
dooaon

480000
fa00
boD
oao
g0

agando
LI

8oq0a0
apanon
Gpyaog
Qoonng

uogoaon
L1

G400

Qpaod4
00014
LdiLdEE ]
0006G4
Q00004

Q0000
Dooo00g

000000

opeoog
000000
oD0000

MACF11 30{104%8} OD2-5EP-T7 22¢41 PAGE 11 SEg 9013
ERROR POIMTER TAHLE

EI;OG}!
ENYOS3:
EXTO64:
ENTO65:
EAYOE6:
ENYOETY
EMFDRTO:
ENYaTL:
EMYOT2:
EMTOTIz
ERA¥DT 43
ENYQ75:
EM¥QT6:
EWYRTT:
EnvinG:
EWM¥101:
ENV102:
ENY103t
EWMYLO4T
ENV1G5:
ENY1046)
ERT10T:
ENT110:2
EMVI1E:
EMV112:
ENTL1}:
EA¥114:
ENV¥115:

MAC¥11 30(10456)

« HGRD
+ IR0
NORD
- MORD
- NORD
« WORD
« HORD
~VDRD
+HORD
- WORD
+WORD
-WORD
« NORD
=WDRD
~¥ORD
. MORD
= HORD
« WORD
« WORD
- NORD
+ fORD
+WORD
- WaRQ
=« RORG
= NORD
-RORD
~WORD

«WORD

ENAK ,0000,0000,0¥KT

ZWAL,DHAL, DTAL,DYRL
ENAN, DHAN,OTAM, DFLH
ENAN,DHAN, OTAN,DVRE
EXAS,DHAT, DTAT, 0000
EMMU,PHLY, DTAN 0000
EMAY,0000,000C, DVAT
EMAN,0000,0000,D¥AR
EMAX,DAAK, DI, 0000
EMAY DALY, DTAY,DFLN
ENBA,DHAA, DEGA, DVEL
EMB2,DHBR, DTBE,DVED
EMAC,OHAL, PYRC, DYRD
EMBD, DMED,DTHD,DVAD
EMBE,DHEE,DTEE, 0000
EMBE, DHEF,DIGT, D¥OF
EMBE, DHAG,OTRE, DUO0
EMSH, DHAN, DYRA, DVBE
ERAI,DRGT,HTEL,0¥0 )
EMBJ,DHBJ, DTd.J,D¥A)
EMBL. , DKBL., DTAL, DYRL
ENEY, 0000, 0000,D¥ N
ENAN,2000,0000,0VEN
ENMGT,DHAO, BTRO,DYRO
EMCH, DHCH, DICH, 0000
0000, 6000,0000,0000
0000,0000, 0000 ,0000

0040,0000,0000,0000
P2-5EP-TT 22:41

ERROR *DINTER TARLE

EM¥116:
ENF11T:

ENV¥1202

- BGRD
- HORD

- MO%D

bodo,0000,0000,0000
0000,0000,0000,0000
0od0,0000,0000,0000

+SEYTL PPOGRAM UEFINET COMNIN TAGS

Feanss NOF CLEARED EVER wtad
9

aLES
~EVEN

+WORD

3RS

SEG 0023

JSAFTR L(2+4} OF ZERO ERR

3SHFYR R{11-1) Of ZERD 2ZRR

FSHFTR, MAS-RITE RIPPLE-A-1 AR

1597 TR, WBS-LEFR/RITE RIPPLE-A-1 ERR
SESPAD.B LDI/STX DATAPATH ERR

JESPAD.A LBX/STX DATAPATR ERR

SEALU RDDOFCARRY RESULT ERA
JESERAD.EN.MUX TNBUP-PORT ERR

3FIRB THMED-H MODE DECODE SRR -
JIFORK/ (ADD+5iA} *H¢ EXECUTE ERR

SEXPNT EA=0, E0=0 UATAPATH ERR

JEXPNT EA=OvEB=zp DATAPATH ZRR

JEXPNT ER=0 DATAPATH ERR

JEIPNT EALU EA-PLUS-ER RESULT ERP

JEXPNT CWTR/PRE-SHFT-QODT-20W ERR
SIPORK/ (ADD+SUB)*HO SUNBATH/MQ*RS ERR

3 TFORE/{ ADT+ SUBY *NG TENSERI=D/%U*RE EQR
sTFORKZ {&DD+S08)=M0 EXPNT.RANGE.CDODE.ADW EPR
sDTVIDE IMBUF/AR-SHIFT PSPAD-SELECT ERR
sLOCPCI->F) FPINMUX/DDUT COMYERT ERR
JFEXPFFALU FPS P-D &f¢ R-T 4IDE EA®
FPACTION/CLAD-~EXEC/FPLEMIT.¥ DATA ERR
sPPINIT/CLROFLOERP RETC59:58> INSERT £RR
FECRJECCR EXCEPTION+FCC ERR

JLOEXPSSTEXD PPINMUX(DDUT) ERP

FRE.11H]

L LH

N0

PAGE 12 SEQ 0014

523 04

FONT)
FLNUY
FEL UM

juvswnsesss SPART CLEARING OF PROGRAMMER OEFISEY COMMOM TRGS *sknessses

STPOCY:
SFPS:
FPS:
FEC:
FEL:
FPESTP
ferpax:
WOFPLED
FRLENFL
DBTEDK:

UBESCP:
JRCNTR:

DWLOPC:
DWESCE:
DNCNTR:
culoor:

DJOLOE 2
LHFLAGE

LPTITE:

FHMEMORY FLOATING POINT ACCUMIULATORS

3 (ND
MFYCO:
MFACT:
MERCD:
MFACT:
MELCA:

+ WgRD
«#UAD
- NORD
« HORD
«WOAD
-BYTE
+BYTE
“BYTE
«BYIE

- MORD
+ HDRD

- WORD
- HQRD
- WORD
+WORD

AR
-BYTE

+HYTE

cooo

3 PROGRAM-CONTRDLLED FPS

J¥PS STURED HERE AFTER STFPS
3PEC STORED HERE AFTER STST
:FEL STORED WHERE AFTER STSt

jU=N) ¢ WOT-0=E5CAPY ADDR AFTER FE TAAP
JEEEP THE MNEXT TIWO LIEES IN THLIS ORDER
0 33T7=FF INTERROPT/TRAP I5 DK f DOUO=F® INTEPRUPT/TRAP T5

AN ERROR
] 2377=0€ TD EXECGTE FP INSTRUCTIONS / GUU=UOM"T SXETUTE P
® IHSTRUCTIONS
0 #CAT=11=4% MODE / TA7=01=2W MODE
0

FE L]
$BM

30N
HiL
i3
F0

Do SQoDoO oo

FOoN

$I7T=UBRK[BM) ERABLED, JUST RTL / 00N=0BRK(AM} IS5 AN ERR
i

TARK ESCAPE NODOR
JARK COOKTER

LAST OLG PC

“SCAPE WDDRESS

§ TIMES & MATCH TOUNTER

LOOP CUUNT, FOR CHMECKLNG HUNS AT IWSTRUCTLUN OF [N L
noe

FILD YERSION OF ABTVE

ESCAPE EMABLE: 377T=YES/000=FURCE-AN~ERZOT

° FITI:ZORCE TLGHT LOUP, <REQR UR NIT f Q0O0=0L34BLED

RELATLION TU HFPFWFP Fp RCCOMULATORS)

BLEW
«BIKd
« ALEW
~HdLKN
+BLKW

[ A
e N



POP-11750 FP11-E HAFOWARE DIAGMOSTIC

Q60000

Lt m

DEDOOO

125352
125252
Jododn
0ogago

0525325
125152
000009
900009

$0023a0
000340
000340
000340
000300

042115
050504

930451
PETE
LLEL 2]
051101
043501
gaisin

51501

DaFPER.PI]L G2~5%P-77 17:50

610 002716 4DOG04

631 002736 10004

5§32 002736 0000D4

633

634

635 002746 200Q00

536 Q02750 OGDOOD

637 003752 Q000400

638 002754 00000

%319 062756 Q00000

&40 002760 20¢0QD

641 002762 BDGOCD

542 002764 GDGOOD

643

b4

&45 002765 900000

&46 002770 Q0ODGOD

647 Q02772 QG00400

648 002774 A0OG00

649

650 QD277 Q00040

651

652

653

634

655 QG006

&56 003000 000026

637

658

L =1

660

661 003092 100K25

652 003004 (52525 052525

661 003010 952525

G664 003012 4952525 0000G0

653 003020 Q00000

656 003022 LOQUSZ

667 003024 L25252 125252

658 003030 125252

G659 003032 125252 000000

670  0N0303&  DOGOUOD Q00000

6L 003044 177777

572 003046 TT717

671 402050 LITTIT LITITY

674 Q03054 17TIM? AINITT

635 003060 400000 C00O0CQO

A76 Q03066 00000

677 0030TR 00125 052525

67d 003074 052525 052525

573 Q003M02 123252

69 DD3104  [(DOOS2 129252

6Bl Oo03t12 123232

GR2 003114 3J001TT  OoO0OOC

543 03122 2DDOOD

604 003124 LO01TT 000000

685 0033z 000N
PD3=11/50 FPil-E HARDWARE DIAGNDSTIC
ORFRPEA.BLI 02-SEP-7T7 17:50

636 00J134 1%252% D5252%

37 003142 252525

684 De1144 025352 125252

B39 003152 125252

630 003154 DIIO00  Q0D0QD

591 003162 300000

692 003164 1TTA00 900000

693 003172 BO0Q00

674

693

696

L97

578

69%

T

0L 003174

T2 Q03rT4 900214 030B16

To3 003242 000604 031000

04 90321¢  MODO10 031104

745 003216 DODILl4  DILLZE

To6 093224 000100 030500

17 003232 DODODO

103

109y

710

TIL 003234 JaQatl

T12 003236 400056

713 003240 300957

TL4 003242 DOS015 005012

715 003250 Q30455 026461

715 003256 450106 026505

1Y 083262 930101

718 Q03264 4227058

T19 003266 042130 026520

120 003274 033057 020060

T2l 003342 930461 Q42455

722 003310 03110%F 053504

723 003316 020105 044504

721 003324 0473515 Q32113

125 001332 909015 DoD

725 003339 015 056012

727 003342 020123 QDOD43

MACYLY 30{1046) 02-SGP-T?S 22141 PAcE 13

PROCRAN DEFTEED CONMDN Tal

NPACS: BLEN 4 H

WFACET BLEM 4 3

nPRCT:  LBLEN 4 5
3*RECLSTER CONTENTS, LY ERQOR, POR D1SPLAY
EREGCA: .WDRD O

ERECI: .WORD O

ERECZ1  LWORD O

EREGII LWORD O

EREC4: .NDRD 0

ERECS: .WORD O

EREGE: .WORD O

EREGY: .MORD ¢

JNRFTER A TRAP CONDILION, OLO PC/P5/SP SAVED HERE
DLDPC: .3ORD ©

DLDFST MDRD ©

OLOSP:  .WORD O

PRPINST: .MORD ©

ENPDCT: []

’tttultl;tt ERD

F*SOME CONMOALY

DRSCHT=6.

DMICNHT:

CLEARIBC OF AROCRAMMER DEFINED COMMON TAGS #attswessw

9SED COMSTANTS, STDRED EN MEMORY
$DSE § MATCHES
DNSTHT

JES0ME FP CONSTANTS:

FPwD AP
FPALTP:
FPAPOO:
FPAPIN:

FPMOLNT
FPALTH:
PPARDO:
FPRNIN:
FPOO1L:

FPPOME:
FPOMES:
FAL11003
FRLERO:

FPZELAP:
FEAPAR:

FPLEAN:
FREDIMZ
FPMOINI

MACY1l 3Q(1045)

PROGRAN
FEAPMS 2
FRANMS:
FPEMALL
FPSEFZI:

-WDRD
- WORD
- WORD
+WORD

= NORD
WEIRD
- WORD
«MORD
«WORD

+HORD
- WORD
«~H0RD
+RORD

-WORD
-NORD

+WORD
- WaRD

+WORD

DEFINED

+WORrRD
«~WORD
«NORD

- WORD

100125 1100125, 052525, 052525, 052525
AP LE }052525,052525,052525,052525
AR 3052515,052525 000000, 000000

1P, 0,00 30525 25, 000000, 000000, N00000
100052 3100052,125252,125252,125252
AR AN $125252,125252,125252,115252

AN 31125252, 125252, 900009, 000300

N0 #125252, 000000, 000000, 040400
0p0,01,N1 FO00DCD, 000000, 17TTTF,LTTTTT
171711 AT, LT 7171, eI TTTL 111717
M1 ML FTTTT LTI LT ITT, LI TY
Mtenl HI2TTTYAL T, QO0000, 000000
0, 0,0,0 3 000000, 000009, 000000, 000000
125,4P 3000135,052525,052525,052525
AP AP AN A 1052525, 052525, 125252,125252
S2, AN, AT, 00 s000052,125252, 125252, 125232
177,0,0,0 3000177, 000008, GOCO0D, D00000
100277,0,0,0 F100LTT, 000000, 000004, 000008
02-5EP-71 22:41 PAGE 14

CONMOR TAGS

152525, AP, AP AP 3152525,052525,052525,052575

25252, M0, A0, 00 B2505, 125052, 125252, 125252
TI000,0,0,0 }0TI00 0, CDCOCD, DORODD, 0ODQOD
177600,0,0,0 7177500, 000000, 00C00Y, 0DORO0

FTTECTOR INITERLIZATION TABLE

SEQ Q015
SEQ 0035

FREYJIRE THIS HUNBER OF WATCHES TO SIGMAL PROC TUNG
y CIE, YICKS GF THE LINE CLOCKX]

SEs DO16
SE3 1036

F o NORD 1 = YECTOR ADDRESS

T NORR 2 = PC

- WORD 3 = P5

PR

YECTAB:
«MDRD FPEVEC,PPPILT,PRY JFEER YECTIR
+NORD ERRYEC, TRPOO4,PRT JTRAPS TD & (TIMEQUT, UBRK,
- WDRD RESVEC, TRPOLO,PRT FIRAPS T0 10 {(ILLEGAL INSTPUCYIONS, ETC)
- N0RD 1i4,TRP114,PRT? FMEMOREFCACEE PARITY EARQRS
+HQRD DNLILV,GMLILY,PRE MINE CLOCK
«¥GRD 0adcoe JEKD

J*SOME ASC1] NMESSAGES

STz «L5C1Z CHTD yd0RLZ TaR

501: +ASCIZ M pAERIOD

§5L2 -AELIZ W™ FSLART

BEANMES: .ASCLT <CHOLLPS<LF><LE>"4D-L1-DOFPE-"
«ASCIE  "aD~
“RECIL “,.."°
«ASCIZ  ®PO®-11/6D0 FPLI-E HARDMARE DIAGNOSTICUCCRMCLES

WWPAS1Z LASCELZ  <CR><LFY>"PLSS "



POP-11/6C FP11-E HARDWARE DIAGNOSTIC

DAFPEA.P11
128
129
130
731
132
133
134
115
T35
137
738 003400
3
740
741 Q03400
T42 003404
743 003405
744 003412
745 003414
T45
74T 003420
748 003426
749 003434
T30 003442
731 003450
752 003456
753 003464
154 003472
TS5 003500
156 003506
TST 003514
158 003522
799 UI1526
750 003532
761  O03540
T51 DO3546
763
754
Tb5 003554
786 QU 356Y
747 Q031566
THA 003574
759 001602
T 003618
771
772 003612
713 QQIGLA4
174 003620
115 001622
T16  DUIGI0
111 003436
7R
TTe 003642
A% QD646
T41 003644
THI  003I6SE
793 Q03664

Gr2706
005026
az2706
001374
012706

012737
cE273T
012737
Q127137
012737
012737
0172737
012717
013737
012737
012737
103037
apse3?
0L2737
012737
012731

4137486
Q12737
012737
913737
4221717
001012

0G0493
013716
00002
aL2737
q12737
012631

405037
122737
00100)
012737

0-3EF-9T7 11150

001210
001254
cotriog

diaan
0003140
R32724
oa0I4a
035420
200240
035456
000340
039450
176543
123456
Q01142
001344
000001
cois40
003546

000004
Q0315614
177570
177570
1717117

Q03632
00076
0ne1T4
0090G4

001364
o0ococl

Q1490

003020
Dongid
00030
0o0032
0034
050036
cogo 4
neoazs
Q30442
031374
031376

01230
0G122¢
00227

¢oa0ce
001254
001258
173044

001254
001256

ooE3ITE
001254

204=11F%0 FP11-E AWRDNRRE DIRGMOSTIC

DOFPEA.P]1

138
185
796
787
REL]
159
70
T91
T32
LK)
794
785
175
7
93
1
RDG
B¥L
02
L]
LIL)
803
596
a0}
608
8n9
LR
a1
12
Bl3
814
13
214
a7
3148
819
B1D
921

g22
223
B2t
523
B26
a2t
829

629
K1)
331
32
811
834
4315
41%
417

B13

LT
uule?o
003672
003676

L0 3T0G
043704
003706
003718
r3TL2
Qu3iT14
LLERAL]

PLEYSL]

003722

T03724
033732
063734
003740

033742
003744
03750

Q031722
031760
003766

923774
004002

no4004
ao4n10
4014
004016
001020
UD4022

QL2700
005020
020027
032774

012700
@12901
001403
Q12021
oL2911
DaoTR

194401

L2706

Dl2700
00ig2e
020027
101774

DG5S04E
012745
doagas

Q12717
013737
012717

03a7117
ac1011

124491
Q1L i7ae
LLEPIT
104403

00&
101401

02-SEP-TT 17:50

ep1212
on)254

003174

003242

¢r1200

002610
Q02776

803752

900006
03090
Qo100

arnedo

021335
001364

o400
Q1153

G03000
062616
177546

175252

WMACYI1 30{1J44) 02~-SEP=TT
STAST ¥ PASS ROUTLNE

JSBTR, START QF PAS3 ROVUTIAE

FETAEENEARATANANANE SRR LRSS ALY
FITEACNRAREEAAANE NARANARER AN TR LR
JI TR E RN RANARAEENENAR TN

=ENABL AML

22:41 PMAGE 15

Tt e e R Ay s YT L ELE L Ll
ek A A e el 8 ke e S e
Ak RAREAr kAR AN AN

$ASSENBLE ALL RELATIVE REFERENCES A5 ABSILOUTE

’,n.-nlntnntnn'nttt-:t'tnn:tllaualtn--ltnlttttttitﬁn.:tttttttil‘l

LR LI LR Ry LTy

H1 Aokninkd

T st Yo st e DR Al Ll L bl

’}tlttttattntttttitganttsnntitttttt-tiltilttttlttt‘n!nt-tttltt.tl

LRER
FIFIRST LOCATION TO 88 (LEARED
33CLEAR MEMORY LOCATION

J3L00P BACK I¥ M0
3)SETUP THE STACK FLINTER

33107 YECTOR FDR SCIPE RUUTEME
s3LEVEL 7

}3ERT YRCTOR FGR ERROR RCUTYINE
ssLEVEL 7

}ITRAP WECTOR FTOR TRAP CALLS
JFLEVEL § (ALLON LINE CLOCK}
F3PIVER FAILORE ¥ECTOR

JJLEVEL 7

335SEIOP END-DF-PROGRAM COUNTER
7;PRIME THE RANDON NUNBER GEMERATOR
33BDTH HIGH AND LOW WORDS
$PUNITIALIZE WUMBER OF [TERATIONS
7JCLERR THE ESCAPE 0N ERROR ADDRESS
34ALLDY ONE ERRDR PER TEST

s3 INITIALIZE THE LOOP ADORESS FOR SCOPE

STAAT:
-SBTTL INITLACIZE THE COMMDN TAGS
JCLEAR THE COMNON TACS (SCHTAG).
Moy E5CHTRG ARG
CLR (R61+
NP ESHR,RE )2DIRE?
BNE ]
upyY ¥STALE,SP
}}llITIILISE A FEM VECTORS
#SSCOPE, QRIOTVED
nnv FPRT, RRLOTVEC2
nor FSERROR, JRENTVEC
no¥ $4RT REENTVECH2
L1 FSTRAP, SETRAPYEC
wQy FPRS,BITARPYECSZ
nae ISPYRDN, MIPWRYEC
HOY @7RT, QEPHRVEDe2
oy SENDLY,$EQPCY
LT ] $176543, 501004
ND¥ AE23456  SLONTY
CLR STIMES
TLR SESCAPE
\oy L, SERKAR
wav R-p3LPADR
MOV ke SLPERR

F3SI1LE POP & HARCWARE SWItTA REG
FJEQUAL TO & "-1", SETOP FOR & 5

nay pRERIVEC, - (5P}
(i3] $545 , HHERRVEL
MOy B5AR, SHR
oy DD ISP, DISPLAY
cNP §-1,asWR
BNE 663
BR 654
5452 oy L LELFS 0]
RTL
6552 wov $SWREG, SHR
oy FOISPREG,ATS2LAY
6652 nov (59 +, 9FERRIEC
cLf $PASS
CNPB RAPTENY SENY
BEE 675
oy ¥SSdREG, SHR
5751
MACYLE 30(1045) O02-SEP-T) 22:4

IMITIALUZE THE COMKON TAGS

IFLRICRIIETHERER NIRRT RELELEY
) POMER FAIL/RESTARY ENTER
BIEFEREEREEFEFRTEE AL R I AT HE

RESTRY: W0Y¥ ESTETRM RO
151 CL¥ (RO}
(=713 RO, NSHR
BLT 15
3*SETOP YECTOR RREA
uov JVECTAB,RD
YECINT: MDY {REy+,R1
BEQ vECDON
HOY (ROY*, (AL)+
apr (ROYe, (R1Y
R VECINT
YECDON?

P IO MESSAGE AT STaAATUP
TYFE FBGNMES

}fff!ffff!f!ffff!fffff!fff!!!f!f
REW PA55 ENTERS HERE
:f!!f!f!f!ff!f!f!f!ffff!ffff!fff

S*RESET STACK PDINTER, ¥

NE#PAS: MDY E5TACK, 5P
3*CLERR PROCRAMNER DEFIN
WO ¥5TEDCT, PO
BGNRCT: CLR (RD)+
cue R, #ENPOCT
BLOS BENPCE
}¥START DUT &7 PRGCESSOR
CLR -(5P}
0¥ Eor5, =050
a1t
$ESTART LINE CLOSK, IF
Qv EDWSCHT, DUICHT
Aoy DWICHT,DUCNTR
Moy #RIT6,DE11LC

FRNEXT PASS MESSAGE
a1t FRAIC12,450R

BNE TsT1

TYPE LHAPLSY

#¥ 5P R3S, ~{50)
N (50

£YPDS

JBYTE 5,0

rype fSCRLE

$3SETUP THE ERROR LOOP ADDRESS
ISTEQ. [F 40T FOURD DR KT IS
OFTHARE SWITCA RECLSTER.

J3SAVE ERRGR YECTOR

33SET UP ERRODR FECTOR

;FSETOP FOR A ARRDNARE SYEcH RECLSTER
33AND A HARDWARE DISPLAY REGISTER
JSTRE TO REFERENCE HARDWARE SuR
33BRANCH [F #0 TIMEDOT TRAP OLCURAERD
$3AML  THE HARDUARE SWR 1S NAT = -1
$3BRANCA IF 30 TIMECUT

J3SET UP FOR TRA® RETORN

FIPDINT TT SOFTMARE SWR
}IRESTORE ERROR ¥ECTOR

}3CLEAR PLSS COUNT

$FTEST USER UNDER APT

3300, USE NON-APT SWLTCH
}FVES, BSE aPT SMITCH RESTSTER

1 PAGE 16

ff!f!fl!ffffl!lf!f!!i!ffffff!fffff!ffff
5

f!f!fffl!f!!!!!!!f!!!fff!f!ffffff!f!f!!
JCLEAR SCMTAG ARER
}

H
H

# ADOR{ TABLE )

}RL=VECTOR, LF ZERD, GOWE
JBR IF DONE WITH SETUP
}SETOR PC

PSETUR PS

;G0 FOR MNEXT

FEFREEFIRERIEEFEREFEREIRIIEETENELIEY
FEEPERFIERERRIRIR AP R IR EEREII I 228

DR INSPHANCE
$RESET TD KENOWN VALUE
ED COMAON TRCS AREa
3FIRST LOCATIOW
JCLEAR IT
JUE PO LAST ?
IND, CORYIRUE

PRLI=0, KERNEL MODE,
Fe5=(000000)
}PC DF RETURY
FAND KON POP [000070)-3PS

T-HIT=0

TS WIT GOING
JRESET WASTER TICK COURY
JRESEY TICK COUNTER
FSET IWNTR ENABLE, CLEAR REAOY

FINHIBEIT STATUS TYPEUUTS 7
FER L[F HES

FUPASS 47

FPASS COUNT IRTO ...
? 1- FANGY
FTYPE DCTAL

J 6 DISITS, NO
FFND TlE LIN¥

LEABINR ZETJS

SEQ 9017
SBa 0037

SEQ 0019
SEQ D938



POP=11/50 FPF11-E HLROFARE DIAGHOSTIC

DQFPEA. 1T

a19
840
341
842
#43
244
245
L]
Ba?
L1}
B4
as0
B51
52
453
854
B55
054
as7
:5:]
39
850
861
A5
B53
BG4
a%3
BEE
as7
863
By
810
gTL
RT2
RT3
BT4
BTy
B7S
BY7
878
873
LELY
BRL
242
#3131
arq
885
L 117
ag7
Bay
EAL
30
A%L
892
LLX
a4

POP-11/60 FPL1-E HIQDUIRE DIAGNDSTEC

004026

DoaG3n
Q040134
004040
LLELET ]
04059
004054

004956

DAFPZR.?11

893
996
A9
poq
/99
300
901
932
933
%4
90%
906
907
938
909
o
711
913
913
914
L%
916
917
LTE]
913
920
921
922
933
924
225
924
927
928
329
910
93]
912
933
934
%35
936
937
931
937
G40
943
942
43
44
945
15
947
948
43
930

04082

CQ4066
aG4072
001076

avatoq
004104

0341086
194110
0o1i12

[LLEIRE

0041156
Q04129
0oe122

904124
004126
004132

004136
nodl42
94146

03=5EP~TY 17150

090004

o02700
¢T5600
e12700
075600
105737
13T}

03701

02-58p-7
ora7nz

G15600
04700
019903

076500
185020

20201
Cor4n2
1044035

000403

020106
oul401
104025

d00004
anse3d
LLEL R

745500
052700
9TS500

177400
090222
015537
000352
Q02645

014000

17:30

ogoe2al
agon 22
ocas4o

JooL44

t01142
q0121

Q00022
Qb10c00
Q002232

::Cfll A0(1046) D2-SEP-TT 21:41 PAGE 17

SEQ G013

BN/ WKAKI &RD FLAGS INIT 5£Q 0039

’,- * W t ] o A ik & WARSE SR F iR e drdid

ITEST 1 M7 MRAMI AND FLRGS INIT

)

i THE POLLOWING TEST DSES THE ASE MACHIME “IaITIaLIZE™ RQUTINE

i CACCESSTBLE WIA A MED CODE) f0 IKITIALIZE THE *WHANI® AND

} *FLAGCY" REGISTERS. THEF RRE THEM REMD, DSING WED FUNCTIONS,

] A4D CONPARED TO THE FOLLOWING EXPECTED VALUES:

3

} “WHANI®{15304>=(000021)+=0000 0000 0001 00O1™

3 PITCO4>=¥1 -> AFP PRESENT

) BIPCOO>="I" -3 ERROR LOG ENASLED

$ BETCON,06,05> ARE YCHDRED {(DCS/ECS/NCS PRESENT BITS)

3 ALL OTHER BITS SHDILD OE ZEROES

}

3 *PLAGSTCOR1G0>={ PL4000)="0001 1000™

3 PLAGCSTA>="11" -> EFP EMABLID / C5F CAST INYALID

t ALL DTHER FLAGS ARE ZERDED-

)

’ -

’ REGISTER/LOCATION USE:

3

3 RO -RECELVED BK “FLAGS® AFTER INIT, IN AOB

] R1 -EXPECTED BN “FLASS"™ AFTER INTT

3 w2 -EXPECTED BN "WEANI® AFTER IWIT

} Ri -RECEIVED BN “WAMMI™ APTER I6iT

:

3 I

’ ADDULE/ERROR 1NFDZ

;

; FROLSKE

3 CESSENTIALLY NONE1

’

3 FEEPFKS

3 HFP-FRESENT-LOGIT

;

: PNULZKLD

H [ESSENTIALLY NONED

’

7 FALUSKLY

; CESSENTIALLY ADNED

§

; UNORD/K2

) UCOB-FP-LOGIC, UCOW-PLAG-LOGIC, WHAM1-AEG, INLT NECROCODE

¥

’,t-tﬁ‘httl‘i“‘t’tlt‘&ltﬁt*.i*i"il‘Qiﬁﬁ&tti'tnttnt-ttt-tllt.tll

TST1:  SCOPE
:1::1 RUUTIIE‘ JAMTRACKFBASCON/ER/PS FUMRD FELRFPLAGS /WHAML/HF P

¥177400,R0 }STECK JOMK (1) L8 WHAMI BEFURE

usu NHENT 7 TO SEE IF REWRITTEN
T #015537,R0 JLONSTANT THAT GOES IR 5%

6382 NED INLT FEXECUTE THE SN INLT SUBRQUTINE
1518 LPEItE $IF TIGHT LOUP-ON-ERROR SET, THEM HANZ I LUOP
BEE 635 $  WITH/ LIME-CLOCY OFF, & FPS{FID=1/744=0}

;

Moy $014000, k1 JEXPECTED FLAGS WETER TME INET

uncrll I0{1046) D2-5EP-T7 22:4L PAGE 18 369 0020
dM/ MBAMI AND FLAGS INIT FE2 poay

1G5z

oy #000021,R2 FEXPECTED WHAML AFTER THE INIT
4ED #REHRNY JGET “INIT-TED" NEANI

arL #OLTE+BITA+BLT S, R0 JIERD DCESECSFYCE PRFSENT AITS
LI G, PR3 FSAYE RECEIVED WAAMI IN R)

HED #RELAG JGET "INIT-TED® FLAGSEFPS

CLRE #0 JZAR FPS POATION, [N LOB
FECOMPARE WHAMY (EXPDIZ(RIFD)

CHp R2,21 ¥

BEQ 10% 3BR IF AGREE

ERROR 25 JEM WRAMT F RAD FNIT

FPBN WHAMI/TLAGS LHIT ERRJR™

H R-FLAGS = RECEIFED BM FLAGS«<H:0> I[N ROC13: 06>

H E-FLAGS = EXPECTED BW FLAGS<9:0> I[N P1<15:08>

' R-WHANL = RECECVED BY WHANT W 31

¥ E-WHAMI > EXPECTED BY WHAMI IN RZ

3] TST2 . H SONM TO NEXT TEST

$*CONPARE PLAGS (EXPOY:{RIVD)

tHp ®1,80 3

BEQ T5T2 FF R IF DK - WEXT TEST

ERROR 25 FBW FLAGS F BaD [RIT, WHAKLI QK

J"BM WHAMIFFLACS IMET ERROR™

L] R-FLAGS = RECEIVED BM FLAGS<E:O> IN ROCLSIQE)>
¥ E-FLAGS = EXPETTED BM FLAGS<RIO> IN R1<L3I08>
? R-WHANT = RECELIVED BY WHAML IN R3
¥ E-W#HAM] = EIPECTRD BY HYAMI IN RZ

FYLLLL LI LR Lt e Lt s et T Tl T s s P e T T Yy

ITLL

A e e P W A R e i i i e e Aok
PN AERE N AR AN AN AN AT

LEEE R T I s st e Y T T T Y

BRI B L R b DA L P e L T L e L DL Y e L L T e e e T L T )

JHTEST 2 vusENABLE BM MICRIAREAE TRAP-TO~4, [N WHAMI...

PP RLELELELE R EES L Dt Lt DL P L e O IR L L e

T5T2:

SCOPE

cLe STINES 3N ITER QF THIS TEST
CLR SEHFLE ) DR ERRORS EITHER
HED PETTEY FGET IT

BES FBITY, RO $SET BIT &

HED HHHENT ANG REWRITE

L e L e L P LI T e L Ty o

AN AR A RN R AR AR AR AR R AR PR AR AN RN E R AN RS AN TN R AN b
AR I AN A AR AR AR AR AR A F AR AN R AN AR A RN AN AR A N AR A b Rt hAd

FE R AR A A A A AR R A AT R A AT AN R AR A RARNR AR AR R

J*TEST 3 BN/} FLACS ANC ENSTR1 FP OECDBE
¥

¥
}

THIZ TEST CHECKS THAT:



POP-11/60 FPLLI-E HARDWARE DIMGEASTIC WACYL1 3041046) O2-SEP-T7 322:41 PACE 1% SEa 4021

DQFPEL. P11 D2-5EP-11 17150 13 BM/ FLAGS RED TMSTRL rp DECOOE SEQ 0041
51 IR 1) BN FLAESCSE4> CAN BE R/W WITH 01 FATTERES
51 H 2} WW INITRL PP DECOOE TARGETS TO (0474)-(0477) IN BN
953 ¥
954 ) ——————
955 ¥ RECISTER/LOCATION USE:
954 ¥
957 3 RO -MED RSV, RECEIVED *FLAGS™
958 2 1] -EXPECTED *FLASS®
5% ] | }] ~EXPECTID “OBREZAK®
940 ’ 23 ~@# UBREAE LODRESS [IWSTH] FP DETODE TARGET, 0474-0477)
961 ] e -DBHELE FLAGSY 13=EO/SScYES: B UNREAE AT INSTRL FP DECODE
9862 ’ &5 -0ATA TABLE PTR
LT ]
964 7 —e e m——
565 3} MODULESERROR LEFO:
965 }
967 ¥ TROA/ KB
968 ¥ FRIP/KY :
369 1 FACL/ELD
176 ? FALB/EAL
7L ¥ [ESSERTIALLY NOMEY
972 ¥
971 ¥ DNORD /K2
7T ] UCOM-FP-LIGIC, OCOE-PLAG-LOGIC
975 }
976 H IROECOBESX3
311 } LNSTR1-##-DECODE, BN-DBREAL
g;g :’t,tltn--t-tlt-t-ttﬂtnl.tn’l-ttllll-tlttlIt-l-tutttl’*l’*ilii-*l'
930 004152 Qdoohd TET3:  5COPE
961
A2 004154 012708 Q04326 nat 5,85 FINIT DLYL TABLE PTR
983
LELY $*DATA LDOF ENFERS BERE
985 G04160 012501 15z mo¥ (RE)4,R1 JEET “FLAGS™ DATL
986 GO4LE2 ODLATY BEA IST4 n JIFP ALL ZERD, DOWE WITH TEST
987 004164 012502 v (Ri} e, R2 SGET BM UBRE ADGRESS
968 ¥
A9  CQO4L6E  LO44DE ERRPNT JDONT CHRAGE DATA LM ERRGR LDOP
990 jommmrrenERROR-[COP-ENTER 5 ~AERE-———————
31 H
982 604170 10441C 004216 SETDM 148 EMABLE PROC WOWS E5CAPE, MITH CLOCK
993 004tT4 010231 1TITIO Mpv R2,CPOBRK JLOAD DHRE REGISTER IN &M
934 004200 104414 QD422D SETUR L1155 JENABLE PROC DBRE EXLT
995 004204 0LOYIDG noy R1,R0 JEEY FLAGS TO WRITE
996 004206 DIRGD0  QO0344 MED SHFLAG 3SETOP FLAGS
997 004213  DOS004 CLR R4 FCLEAR URRE FLAG
998
999 004214 170003 Love JEXEC TAE FP 183TR
14207
1001 G04216 005104 1451 Con RE SENTER RERE IF WD OBRK, OF PROC HUNG TIMEOUT
002 004220 104411 1552 CLRON FMAKE TENEODUT AW ERROR MOW
1001 004222 045704 5t R4 FTEST FOR UBREAK {0S=YES)
1404 004224 001412 BEQ 20% Jh® IF THERF WAS L UEREAK
10035
1005 ;N0 UBRERK AT INSTAL/FP DECODE
POP-11/60 F11-E HARDWARE DIAGWOSTIC MLCY11 J0C1046) 02-3E@-77 22+41 PAGE 20 SEQ 0022
DIFPE4, 211 02-3EP-17 171540 ] M/ FLAGS AN] INSTRL FP ODECODE SEQ D042
1007 004226 DIRG00 000144 HED PRELAG 350 GEP ACTUAL PLAGS
1403 004232 105000 CLRY 1] JTAP FP5 PadY
1009 604234 LO4445 CLRYUB FAND DISABLE FURTHER UBRREAKS
1010
1011 004236 020001 cup RO, RL $FLACS LDADED OX 7
14tz QDaza0  GO1402 BEa 165 JBR TP TES
1013 004242 104026 ERROR 26 JFLAGS LOABEDSRERD WRONG
1014 F"BM FLLGS /74 ERROR™
191s ] E-FLAES = EXPECTED 99 FLAGS<8:0> IN R1c15:083
1016 3 R-FLAGS = RECEIWED BY FLACS<BzO» IN ROCIS:08)
1017 0D4244 000424 BR 54 3MEXT
1614
161% 3FORCE "NO-UARK™ ERRDR
1020 004246 104027 16852 ERROA 2T FALED W) URREAK ZRROR
103t J"EM ANSTRL/PP-DECDDE BRROR} FPLAGS oK™
1922 H GAVBRE = BASE WACHINE EXPECTED WICROGREAE ADUAESS TN R2<1L:0d»
1023 H B-FLAGS = RECEIVED B4 FLAGS<8:z03 IN RO<i5:083
124 004230 000422 BR 5% ¥
1625
1025 JPROC DID URAEAK
132; 004252 LO4415 2051 CLRUB JOLSAPLE FURTHER URREAXS
162
1023 004254 076604 000403 HED fLOGCEN FEET LOGGED CUA (WMICROADORESS)
1030 004260 072027 177175 LSH p-100 FALIGR O BETC11: Q0>
OI1 QUAZEA Q42700 1TOOG) BEC PoCITIT,RO SIAP H,D.81TS
1932 004ZT0  OLOODY moy¥ ®0,R3 }SAVE RECETYED cOa IN #3
1033
1034 004272 076600 000i04 AED SLOCFLG JGET LDGGED FLAGS/LETR
0315 004276 105000 CLEB F1] JEAP NON-FLAGS
1036
1637 }*COMPARE "FLACS™ (LOGZEQ} (EXPO)s{RCY¥D}
1038 004300 020100 che R, R0 IMGREE ¥
193% 004302 601401 BER i 3ER IF OF
L340 004304 104030 ERROR 30 JNOPE - FLAGS LOKDEDSLOGCED WdRONG
Lial J"0M ENSTR1/FP-DECODE OR ¥LAGS ERRDR®
1042 3 R-FLAES = RECELVED BY LOC-FLACSCGz0> 1N ROCISIOAD
1043 H E-FLAGS = EEPECTEQ A% LOG-FLAGSCAIO> IN 21L15:G8>
1044 H R-UADDR = RECEIVED B¥ MLCROABDRESS IN RICAILIGO>
1045 3 E-UABDA = EXPECTED B8Y MICROADDR IN R2<11:00>
}qu Da4306  DOOA03 BR 5§ FNEAT
a1
L4 J¥COMPARE “CUASUBRE RDDRE55™ (LOGEEDY {EXKPD}:{RCV¥D)
1049 044310 020203 cHaP R2,RY FAGREE 7
iD50  0u43L2  DOL4n] BED wrd 38R IF ¥ES
1061 004314 104030 ERRDR X JWDPE « CuA LOGZED WRONG P77
1452 3%AM [ESTRL/FP-DECGDE DR FLA3S ERROR™
1053 3 R-FLAGS = RECETVED BY LOG~FLAG3<B:0> IN ROC15:08»
1954 ] E-FLAGS = EXPECTED BY LOG-FLAGS<RzO» IN t1¢15:08>
1155 ] 2-ULDOR = RECEEVED B MICROAIORESS IN RICILI00>
1056 : E-YADDR = EXPECTED B% ATCROADAR [¥ R2CL1:00>
1057
1a5A FJEVERYTHING WENT OK - OM TD SEXT DATY SEY
1959 004316  DOS000 2551 ZLR RO $TAP DBRE ENLBLE LND FLAGS
1060 004320 076600 0344 veD »AFLAG H]
1461 004324 00CT1S R 15 FNEXT



POP-11/50 FPL1-E AMRDWARE DIACWISTIC

DRFFEL.P1]

1063
10564

004326
004332
004334
0)4342
A04345

02-SEP=-TT 17150

100000
110009
114000
104000
“oonae

HoaTe
00047
04T
00476

POP-L1/60 FPL1-E HARDWARE DLAGNOSTIC
02-3E#-77 17:5%0

DQFPEL.P11
1119
1124
j3%4)
t122
1123 004350
1124
1125 004352
1126 Q04356
1127
|3 ¥4
1129 0u4362
1130 Q04364
1151 004a7¢
1132 Q04276
1131 0044090
1134 DO 4402
1135 004406
1135
1137
1133 004310
113%
1140 004414
1141 oQ442¢
1i42 004424
1143
1144 004426
114%
1146
1i47
1148
1149
1130 D0 443G
1151
1152
1153 004434
1151 004440
1155 DO4442
1156 004444
11357
1158  0D4946
1159
1160
1161 004450
1162 d04452
1163 004456
Lied 004452
11656
1156
L1AT DO4444
1i58 0044556
1159 004470
L1700 CO4474
1171
172
1tT3
1L74 004476

100004

eL27100
OTBE 0

033000
0127401
CLITXT
015600
o0o3ad
005237
07105

170127

075600
232700
q01401

1049031

U12705

005237
012591
100450
013502

104406

D101a0
ns27100
e10037
110000

BIE600
neo1ag
195737
001372

nag oo

Q04000
oD0344

oonnle
0oe300

004400

G40000

000144
177446

04505

Go2640

900100
124466

02645

00 4400

NACEL] A0(104E) O2-SEP-TT 22141
£ ] BMs FLAGS AND INSTRL FF DECODE

MLGE 21

FREHEREREICER IR R E IR ERRE R RRE R AR P ER LR BEEEEESEER IR EE I
}

] OATA POR ABOTE TEST:

: -fLAG- TUBRK

405 JHORD 100000, Q474 1/e9
+MORD 110000, 0475 LI¥ L)
- HORD 114000, 0477 FIFa )]
+NORD  LD4B00, 0475 30
i DONE

FLAGCAS L4

COWMERTS
NFP*YALID
BFP*YALID
REBEIRYALLD
WFP* INTALTD

CEXKIT WIfH LBOPE STATE)

B ETAR A A AR AN AR A NE AR RRA AR MR RS AR P T AT AR A AR R R AR A NS
BN/ ¥P CNST RESTORE

F*TEST A

rALS TEST VERIFIES THE FP COMSTANT RESTORE PROCEDURE
OF WFPFHFP oM INSTR1 DECOOE.
TFLAG<4>] 15 3ET, LADICATIAC TUE FP COWSTANTS ARE [NWALID.

THE ACTULL FP CONSTANTS ARE DESTROYED &f 0SING THE MED INSTROCTION

3 WRITE ZERUES TATO CSP (00) -> (13).
A -WFP- INSTROCTINE, AND CHECKS THAY:

RECISTERFLOCATION USE:

~EXPECTED FP CMIT

L]

Uy
-~DATL TABLE PIR

NODULEFERROR IMFO:

FAOASES
FEEPSIS
FHOL/K10
PALB/E11

DWORDSR 2

LROECORE

RN N W W e W TR R W A W A R e N T e R e e T N e e e e
=
[

MACYL1 30(1046)

DATAPAYH

LT

FE3

CESSERTIALLY EONE]

UCON-PLAG-LDGIC

INSTR1-FP-DECODE

02-3EF-T7 23141 PLGE 22
Th BM/ FP CNST RESTORE

JKA

CSP ADLDRESSING FOR FP CONSTANYS

TAE EMYALEQ-FP-CONSTANT FLAG

THE TESY THEN ERECUTES

1) FLAGCA> [S CLEARED L?TER THE RESTORE
2) EACH OF THE COMSTAMTS, [d CSPCOOX-LO5), {07)-{13)
IS CHECEED FOR FYALIDITY.

-fEMP, RECEIVED FP CHN5T, RECEIVED FLAES
np

33 L d e sl bl d s g da it e IR o TP ISt Il Fr LT b sl ]y

TST4: SCOPE

JEOM EXEC h WFP*INTALID MODE FP

L]

ALL THE FP CONSTANTS
L]

MDY $004000,
NED WFLAG
PEDY AP
CLR ®
L1 #14,R1
NO¥ fdCiPoD,
152 HED
L H WCSPOD
ING 2%
DR RI,1%
LeFPS  §040000
MED #RFLAG
BIT #0880
HEQ a+4
ERROR  1J1

¥
}

}———-~=—KDOW CHECK EACH COSSTANT I35 CORRECYT-

25

WDy 105,85
#*DATR LOOP ENTERS HERE®
10%: INC oaLI0p
ATV (R5}#,R1
AN 1 1515
4oy (RS} #,R2
ERRENET
HDY R1,RO
als 100,70
Moy RO, L53
5353 crce
MED
15%: RECSP 0O
T5T8 LPTITE
BNE 615

FSET WFP

*LATALID

INTO FLAGS

FINTD ZE

ROES

3(14) 5P°S
FGET MED IODE

JDB & WR
SUSING T

[TE TO THE C5P:
HIS CDDE

78UMP CODE ALDNG
FARD LOOP

INSTR
7 SHOYLO

IGET FLA

JIEST DPPER-SYTE FOR MLL ZERD FLAGS

RESTORE CONSTANTS

G5 TN R.d.B.

JFLAGEA> SHOULD ag B

¥ IF CONSTANTS TESTORED
JELSE ERROR: FL4> NOT CLEARED
#"BM FLAG4=1 AFTYER CSP FP-CHNSY RESTDRE"
R-FLAES = RECETFPED BM FLAGSCH30> AFPER CSP PP-CHST
RESTORE ROUTINE EXECUTED

JBTR 10

DATR

JROMP CLOCK IN.A.LOOP COUNT
JGET R1=CSF LOCATEION

FIF -1,

DONE WETH TEST

JGET EXPECTED FP CNST

¥
JDONT CHRNGE OATA IN ERPODR LOOP
j=-==~=c-ERROR-LOOP-ENTERS-HERAE———————~

L4
FHAKE C5PEf [HTY HED CulE

§ (1)

-[113)

}STORE TN WEMORY
JEXEC WFP INMSTH TU RESTURE CONSTANIS AGATIN,
3 1IN UASE OPR HAS BEEN FOOLING ARQUED dfr't
;  ANY BUTTUNS DN THE DPERATURTS CONSULE

JEXEC MED FEAD 073

[T

2804 COMPARE (EXPD)I{RCVD) ¢P CNST

cue

R2,.R0

$EQUAL, 2

THE T3P LOCATH
IF TIGAT LOOP-OR-CRROR SET, THEN dAN3 [F LODP
WITH/ LINE-CLICE OFF, & FPS{FID=1/7MM=0)

SEG 0023
SE3 0043

383 0124
SR 0g44



FOP-11/59 FPLl1-E HARDNARE DIAGNOSTIC

DQFPEA.PLL

15
1176
1171
1178
1179
1160
1181
1382
1183
1184
1185
1186
18T
11868
1189
1190
1191
1192
193
1194
1195
1196
1197
1198
1199
1ie0
1201
1202
1303
1204
1205
1206
1207
1108
1209
1210
1211
1212
1213
1214
1215
1216
1211
121A
1219
1220
1221
1232
1223
1224
1225
1226
1327
1228
1229
1230

04520
004502

004504

004506
004512
004516
204522
Q04526
on4532
004516
Do4542
004546
004552
00 4556

004562

901755

to£032

200753

oaoc0e
¢0oe01
800002
ag9003
Q00004
200005
bog0oT
Q00010
opGolt
onoce?
Q00013
L¥rTY

A2-SEP-TT 17350

077600
oogale
020400
oROG04
050900
054000
024000
177400
117600
i0000e
ono20g

POP-L1760 FP1}-E HARUWARE DIAGNDSYIC

DIFFEA.PL]

1211
1732
1233
12314
1135
1216
1237
1238
1239
124¢
1241
1242
1241
1244
1245
1246
1247
1248
1249
1230
1231
1252
1253
1254
T 255
1236
1157
1258
1259
1260
1251
1262
1253
1264
1265
1166
1267
i268
1269
1270
L1271
12172
12714
1214
1215
1374
127X
1113
1279
12R9
1281
1282

12R13
1404
12R5

004564

004586
ti4574
004602
04604
0G 4606
PU4612
oO4616

004622
0G4626

Qo463 4

Q04614
Q04640
CO4644
004646
004650

Q04652
004656

LLUELY1]
LR E.T W
0046649

A2=-SEP-TT 17150

aonons

13737
013137
eLO0605
104417
170127
012701
a05a37

oR3T02
0a27T3Y

104408

005003
170537
005000
205103
400403

a137¢4
d10506

020001
401401
104045

Q00004
J00005

940000
ooganl
oeR005

094540
004552

177570

177766

901302
001394

GoaHg4

:lcill 10010463 O02-3EF-77 2141 PAEE 13
1

SEQ 0025

BN/ FP CEST RESTORE 3EQ 0045
(1 10§ JBR FOR BEXT LCOP IF DK
ERROR 32 SELSE EXRON: BAD PP CBST REAR
}"BK BAD FP-Cusr [a Cspm
) CSPADR > CSP ADDRESS REFERENCED, (00} -> (13}
3 £~FPCAST= EEPECTED PP CHAT LT THIS KDORESS
H R-FPCESY: RECEIVED r>: CHST QEAD FPROM THIS ADDRESS
] «(308000) IF CHST BOT RESYOURE AND WG ERROR LOS
BR 104 INEXT
FEEERTRREREFERE 8P SRR EEERR IR IEEETERRE PRI S E R LB EEELERERELELELLS
3}
3 DATA TABLE 0SED I3 ABOVE TESTS
)
3 c3p FP-CNET
051 .MORD 00, 0TS0
-dORT 01, teo610
JNoRG 02, p20000
.iDRD 03, [TTLLT
LHORP 04, 850000
.BORD 05, 054000
LgRd 07, 024000
-§ORD 1D, 177400
HoRP 11, 177600
JoRp 12, 1040800
.WORD 13, 000200
+HORD =1
,.-‘..*‘Q‘I’lﬂl",tll’l...‘- EAENREEAE AP ARE N A kTN kW
IYIRST 5 BH/WFP ILLEGAL ISTEREAL ADDRESS TEST
'
3 THIS TEST CHECKS THE BASE WACHEME FAcILITY TO ApORY
3 FLOATINE POUST IWSPTRUCTIONS (WARM AND HDY) WHICH REFERENTE
3 PROCESINR INTERNAL ADERESSES FOR OPERLAND STORE/FEYCH.
H
] THIS TEST TS5 INDEPENDENY OF THE FP11-E PROCESS0R, AND IS
1 EKECUYER EM WARM FLOATING POIAT WORE. AN ERROR
H COMOITION INGICATES SOMETAING IS WPONG EW THE BASE PROCESSOR.
)
3 e
3 RECISTER/LOCATION USE:
)
MACY1l I0C1046) 02-SEP-TT 22:41 PAEE 24 SEQ 0036
s AM/WFP [LLEGAL INTERNAL ADDREZS TEST SEX OD4E
H $REGE =SAVES (LD ERRVEL({PC)
H SREGT  ~SAFES OLO RRRVES(PS)
)
? RO -RCP*D CPY ERAOZ REGISTER AFYRR
) 11 -£IP-D CPU ERRUR REGISTER AFTER {000ONT)<LUTRNL.ADOR.ERR
3 r? -Fp INSTR DEDER TESY
: B3 ~FLAG (O=TRAPS-1=NO.TRAP)
? RS -5AFE OLD 5P
;
: P,
’ WODOLEFERRIR I[NFO:
?
H TIMIRG /RS
] STATUS/RT
: BDS.CYCLE, TWTERNAL.RDOR,DETECY, JAMOPP,LOGIC
¥
; FRUASFEXP/FRLD/FNUL
’ CNONE, TET1
?

FIERAAANMA R R AN T AN A RN F AR AR AR AN TR N AR R AN AR

T5T5: SCOPE

LDES
gy
noy
ZLFMFE
LOFFS
LILg
LLR

?
BHERRYECD,$REGD FSAVE OLD ERBVEC PC/PS
GAERRY EC+ 2, 5RES] ¥
SP,RD JSA¥E QLD 57
JINIT RND ENABLE WARN
2040000 JINTR-DISAE/F-MODE
#000001 01 JEXP"D CPUERR = INTRNL.ADDE.ER®
SIERRYEDH2 7IF TRAP, G3SE PRD

H
3m==———LNTERNAL . ADDRESS.ERRDR WITH “DATI.NOINTERNAL®--re——

L1l
MOV

ERRPAUT

cLR
11412 TSTF
CLR
com
.1}

155: NDY
"gr

1551 cup
BEQ
ERROR
JHansure
H

3
}
¥

¥
3GET IMSTRUCTION

115,82
$155, REERRVECHD FERAR-TD-4 GDES YERE
E
$DONT CHANGE OATR INW ERACR LOOP
~ERROR-LOOP-ENTERS—HERE—~———==~
3
R FCLEAR TRAP FLAG
DELTTSTO SDATI.NOINT WITH ADDR{DISPLAY/MNRQ]
R FOLDN™T TWAP, FORCE CPUERR=[Q0GO00)
R3 3SEY KO TaRP
16% JCONT.
H
CPUERR, RO FTRAPFED, SET CPUERR
/3,50 3AND RESTORE 5P
B
70, 71 JCHECK CAUERR 1S AS EXPECTED
208 FBR IF WAS [NTRML,ADDR ,£®e
16 JELSE ERRGR
ILLEGL-INTANL. ADOR ERR®
#PEMST = #P [HSTR ONIER TEST, "ST#/L70537==DATT.NAINT, “CLRFF1764379=0%
10
E-CPOERR = EXP*) CPUEAR PEG, [LL.INTREL.ADDR=(000001)
R-CAUERT = REW*D CPRUIRR

Gztopp /-

1=¥O0.TRAP = FLAG LNDICATING TRAP-TU-4 OCCUPED



PDP-11/60 FP11-E HARDWARE DIASWOSTIC NACTLL 39(1046) Q2-3EP-71 22t4] PAGE 25 SEQ 0027

DRPPER, P11 02-SEP=77 17150 15 BN/EFP ILLECAL IMTRAMAL LODRESS YEST SEQ 04T
12086 . . . ¥
}g:: ’ IFTRRNAL . A ERROR WITH "DAPG ~w—wan- -
: ¥
1289 004666 013702 004704 b 113 NO¥ 215,82 FCET INSTRUCTION
};af 004672 012737 OQ41S  BGO004 MDY #2585, BRERRVEC O FTRAP=T01-4 GOES HERE
9 H
1292 004700 104406 ERRFMT JOONY CHANGE DATA IN ERROR LOOP
1193 y—=——=——~ERROR-LOOP~EETERS ~HERE=wmmmenm
1294 ¥
1295 0OD4TH2 005003 LR R3 FCLEAR TRAP FLAGC
1296 004704 170437 rige 21%: tLer 1771570 JOATD FTTH ADDR{OISPLAY/MARD)
1297 004710 005000 CLR Q0 JULDONTT TRAP, FURCE CPUERR=(000000)
1290 904712 {05103 . £gK B3 JSET WD TRAP
1299 004714 000403 " 263 JtunT.
1360 }
1301  OQATIS& 013700 177766 2581 DY CPUBRR, RO STRAPFED, GET CPOERR
iauz 004722 010506 nCY RS, 5P JAND RESTORE S¢
303 ¥
1304 004724 020001 6% CNP RO, R1 JCRECK CROENR IS5 AS EXPECTED
1305 Q04726 001401 BEQ 308 p8R IF MAS INTRAL.RDDA .ERR
1306 004730 104046 ERROR 45 FELSE ERROP
1307 FTBNSUFP [LLEGL.INTANL.ADOR ERR™
1308 3 FPINSE = FP IMSYH UNODER TEST, “TSTF/170537==DATI.BGINT, “CLRF7170437%=Dh
™
1309 ] E-CPOERR = EXP"D CPOER# REG, ILL.INYRWL.ADON=(0G00CCL)
1310 ) R-CPUERR = RCW"D CPULRR
1311 ] O=TRLE/-1=NQ.TRAP = FLAG INDICATING TRAP=YG-4 OCCURED
1312 }
1313 3--—-NOW ZESTORE DiD ERRVEC=-=-~
1314 004732 010506 305: (1] RS, 5P SRESTORE 5P
1315 004734 013737 601304 0Q0006 xOvY §RECL, SRERRVEC 2 #RESTORE PS
1316 0D4742 {13737 001302 000004 uox SRECD, HRERRYECHD JRESTORE PC
1;;; o04TS0 104416 TAPREP JRESEE TD FPL1-E EMABLED
1
1319
1320
lszl ,"t..t‘lllt‘l‘tll..'-.I-.tllll*ltlll‘ﬁﬁﬁ'ﬁtﬁ*tﬂ*l't‘l“-'k‘t‘t*t‘
1322 }*TEST 6 HPPFBN:  FLPGD-FPLCKF SRYC-GRANT
1323 ]
1324 5 THE FOLLOYING TEST COKSISTS 7 THO SECYTOMS:
1325 7
1326 3 1) TEST OF LDOB/STFPS/LDFPS/STST DECODE BY RFP, AND THAT
1327 3 THE BN/HFP ARE ABLE YO0 INTERACT VIL FLPGO/FPACEK. THIS
1328 7 INCLODES INSORING TRE HFP WILL RESPDND, ANO NOT HANS
};2; } THE BN, WHICH IS WALTING FOR AN "FPACK",
3 ]
1331 ) 2} TES? OF THE HPP USREAE LOGIC, &ND HFR/BM-SERVICE
1332 7 REQUEST INTERACTIDN. ACYDAL CODE PASSED FROW WFP TO
1313 3 THE BN WOT TESYED FDR FALICITY HERE.
1334 ]
1335 3 mmmmme -
1335 ] REGISTER/LOCATION DSE:
1337 ¥
1333 } UBCNTR -COBKTS § TIMES BX UIRUKE AT (4222) [4 HFP.SRVC CODE
1339 ¥ SREGD-3 -(TEMPS)
1340 H
BOP-11/560 FP11-E HARDWARE DIACHDSYIC NACYIl A0(1046) 0I-SEP-T7 22:41 PAGE 26 SEQ O02R
DAFPEL. PLE 02-5EP-77 17150 76 HPP/BM:  PLPGO~¢PACK) SRFC-GRANT SET G04%
1341 H i -BM SERYICE PORY (RECETVED)
1342 ] R -(uy)
1343 ] R2 =~(TENP)
1344 ] r3 -8F? OBRK & PREPL ADOR, =(022)
1345 ) R4 -(n0)
1346 ¥ RS -{Ho)
1347 3
1347 ’ v —————
1349 ] MODULEZERROR INFO:
1350 ¥
1351 3 FRUASKS
1352 ] FPINNDE, PIfR=a/B, FP-IWSTR/INSTRCYD=LOCIC, F1R-CLE-R/B,
1353 ¥ PNUA-GENERATION/JREG-LOFIC, AUTA{SUBR/HETURN),
1354 ¥ APP-URRK, CROMW/LATCHES
1354 ]
1356 3} FEXR/KY
1357 ) HFP/BM-TATERFACE-LOGIE, FPORANC2zOM/DECUDE-LUGIC,
:;gg ¥ HPP-SRVC-REQS GRANT-LOGIC, JAMOPP-LOGIC, CROMSLATCHES
¥
1350 ¥ FNILIKLO
1361 ¥ CESSEMTIALLY NONE)
1352 3
. 1363 3 FALUSRLL
L364 ¥ TESSENTEALLY WOWE)
1165 ¥
1366 ] OMORD/KZ
1367 ¥ UCO8-FP, FLPGD
1364 M
1359 ] IRDECDOESK3
1370 ; BUTR{PPACK-SRYC)
1371 ]
1312 ¥ TLMIAC/KS
1373 ] HFP-SRYC/SERTICE
1374 H
1375 ] STATOS/RT
1375 b HEP~SRYC/STATUS-NIX
1377 3
13‘,8 ,’.‘iﬁ‘.“!&“‘l.ltlll’l’l‘l.l‘ﬂﬁlﬁl‘ﬁ‘ﬁ"ﬂ.l‘lﬁ.lll’.t'.l’l.tl.‘."l
1379 ©D4752 0ODDOO4 TST55  SCORE
1380
1381 ©0D4754 10441¢ 005000 SETON L)% FESCAPE LDDR EF PROC AANGS
1392 004780 104416 ZAPHEP FINIT YO HFP, LEAVE 1T EWABLED
1303 004762 012703 040000 wav F0A0C0G, RY FEPS W/ FID=1, FHN=0, ZERDES FOR LOUD
134 OR4THG 170103 LBFPS  R3 JLOAD FPS, RUT ALSO
1385 604770 170003 Love 3 EXEC TAE FOUR STATOS INSTRUCTIONS
1345 Q04772 170200 SPPPS RO 3 TO SEE THAT NONE DF THEM HANGS
1387 00ATT4 170302 515 R2 7 THE RANJKFP HANDSHAKE SEQUENCE.
:ggg o04TT6 000401 8q 108 50K IF GOT TO HERE
1330 D0G5000 104033 152 ERROR 33 $PROC HONG BY HFP AT ONE
1271 3 OF THE ABOYE LNSTRUCTLONS
1392 F7EM HURG DURING HFP PLPGOFFRACK SEO®
1393 H OLD-5P = SP AFTER YRAP TO LTNE CLOTK RDUTINE
1334 ¥ OLD-PC = BC BEFORS TRAP, POLNTS AT GFFENDING INSTRUCTIUN
ix9s H OL0+85 = ¥5 DEPGRE TRAP



POP-11750 FP11-E RARDWARE DIACBOSYIC

0qFPEA.P11

1197
1398
1399
1400
1401
1402
1401
1404
1405
1404
1407
1408
1409
1410
1411
1412
1413
1414
1415
1415
1117
1418
1419
1420
1431
1422
1421
1424
1425
1476
1427
14289
1429
1430
1431
1432
1423
1434
1435
1436
L1437
1438
1439
1440
1441
1442
1443
1444
1445
1445
1347
1448
1448
1450
1451
1452

G3-SEP-TT 17450

bo5e02 012737 004222

0g5419

¢05014

Q05016
Dose0
005622
005026

se5032

nas5034

a05038

05044

005050

05054

ooses0

005064

0es67T0

posS0T4

agslon

405104
oe51L0

oU5112
DgY130

0127103

104405

104411
104416
005631
104414

170003

104416

052737

170127

012700

076600

170337

016600

1701327

170337

105037

020027
goLco4

023121
001401

00022

002430
000000

Ho340

040029

104000

000344

401302

100141

aqogog

aa1106

111176

10035¢

025630

111770

1117114

000002

POF=-11/60 FP1I-E HARDWARE DEACMOSTIC

DGFPEN.P*1

1453
1454
1459
1456
1437
1458
1459
1450
1461
1462
1453
1454
1455
1466
1457
1468
1459
1470
1471
1472
1473
1474
L4735
1476
1477
t478
1479
L43d
L4391
1482
1443
1434
14%3
14A6
1487
1498
1499
1490
1471
L1492
1493
1494
1433
1496
1497
i1
1479
1500
1501
1302
1503
1504
1505
1545
1507
1508

903122

G051 24
205126

005130
005132

apslid
005136
H05140
DU5142
005146

A2=-SEP-7T 17350

104034

104415
104416

Ll ]
104416

203909
2805003
170003
a12703
nEas

Q00022

WACTLL J0(1046) 02=-5€P-TT 22:41 PLGE 27 S€q 0029
%

AFR/AN:  FLPGO-FPACK; SRVZ-GRANT S0 0049
1931 v $4222,CPTRRE : J8M § "AFPTRAPT™ IM EM NFP SREC CODE
nov 012,13 JC(022)="FREF1® IR HFF
J*NON CHECT THAT THE #FP IS VBLE 20 URREAK, AGD REQDESY FP SAWC
3
ERRPET ’ FDONY CHANCEZ DATA IN EARQR LOOP
===+ ERROR~LODP -ENTER3-HERE-——— - ==~
3
cLRDW $MAKE & PROC AANE AN ERROR
EAPHFP $INTIT TN EFFP, LEAVE IT EEABLED
cLe oRCHTR $STARY COENY AT ZERQ
sSETes L0 )90 ESCAPE, BOT ENABLE AN COUNY
Logn 1010 AFF UBRK
ZAPEFPF yCLEAR ANY EFFECTS
818 §PR2,PS JSET PET O ICHORE FP SRYC, AMD ALSQ
3 LOCE OUT LINE CLOCK .
LODFPS  BDAUO20 $SET FNEAL
JUFP UBRES AT START OF TR[S INSTRY _
HOY 104000, R0 JSEY BN ONRK, DISS HEP, CSP CMST INVALID
JEPP SERYICE ®EQ 7 AX IGRORE SINCE PRI*-FP IR 18
HED PLLIN T JZAP BFP EWABLE, XEEF UM OHRE ENABL

JHFPP SERWICE REJ § GM [SUWORE SINCE PRY*-FP IR ™

ststr SREGO SEXEC -WFPP~ STATOS (1E, D EFP SYNC)
sHFP SERVICE REQ / BM AONOR SINCE PR7*FP IN IR

JSTATOS IN SREGO/L IS STATDS BEFORE HFP SERVICE

JUBCHTR=1 AFTER BN BREAK

SHPP AGAIN USBRKS AT START OF NEXY INSTR:
NED sRIERYC JGET 8M 3ERVICE PORT
JUEFP SERVICE REQD / Bx TCRNORE SIMCE PRT®-FF 1IN IR

JNEXT TNSTR DISABLES FMN=(0}, RFP UMRK OFF
LOFPS 040000 JEXEC =~WFP= STATOS (TE, WO HPP STRC}
jUFP SERYICE REZ F AN ROMDR STNCE PRTYFP IR IR
ORCUTR=2 FO¥ AFTER EN UBRK

JTAM=(D) NON 50 SKQOLD BE WD FURTHER HFP OYRE #SRYL REQUESTS
5rst SREGZ JEREC -WFP- STATUS (1IE, WO HFE SYNC)
FSHOOLD af WD HPFP SE¥YC PENDLAC ADW

CLpd &3 $TORK LINE CLOCK BRCKX ON

sCHECK PP SRYC W5 SET WHEN "SERTICE™ PORT waS READ

e 1 R0, L0350 $FP-SREC-A IN BITCO3IXH

BNE 0% SERROR IF DIFFEREST

JCHECK FP SPYC WAS HOWDRED TWICE EY BM (DRCATR)

CHP UACHTR, B2 FTRICE ?

BEGQ 0% 3BR IF 0K
WNACY11 30C(LO46) 02-SEP-1T 2214l PAGE 28 SE0Q 0030
15 HFPJBN: FLPGO-FPACL)y SRYC-GRANY $F3 04050
2053 EReQR 34 $HFP INST?-RCVO ERROR, AND/OR

} AFP SRVC SRAKT ERRDR™

¥ RESRYC = CDSNT OF NO4BER DF TIMES AN NICTDDREAK AT {4222)

¥ {adArPPTRAPT) OCCURRER

3 BHSRYC = RECELIVED SERVICE PGRY OF STATNS wux [R RoO<153¢0>

FJHFP FP-3RYC REQ ERPOR

a05: CLROS JNAEE 8 JBRK ILLEGAL

ZAFHFP INIT AFF, SET FUM=0

AR A A A S N AN AR R AR R A A TR R AN Rk FERAT NN

}*TEST 7 BMS AFF DAREAX SR¥C CDDE

THIS TEST OOES ESSENTILLLY THE SANE THING AS THE PREVIQUS OQWE;
HOMEVER, HERE THE HFP-SR¥YC CIWDITION IS ALLOWED tO PROCEED T2
COMBLETTON, T0 CHECK THAT YHE AF? OAIT TS ABLE T) PUS3 A
MEANINGFUL TODE BACK TD YAE AASE WACAINE.

RECISTERFLOCATION 03E:

RO -RECEIVED “FPSHISFECT AFTER HFP UARY
Rl -{n0}

A2 =(d)

A3 -HFP/PREPL UBRE ADOR

R4 (i)

R3 -5P SAYED HERE

MODULEFERRTIR 1MFOI

Inoh/ KB
FPEMITF-ORIYERS/ENAGL, FSPADT A, BI-ENLRAL/ADDRS,
JREGFADA=GENERATE, BOTA(SDIRFAETORE), FALU-CUMTROL, CROMFLATCHES

FEXPSKS
FOOUTAUN-ZNABL, FSPADTA,RI-¥RITE, AR-CLEK, CRONFLATCHES

FMUL/KLD
MNET-RLDSPASS~A-SID%, PEOUIMUX-DATA

FALUSKLL
FSPADCA,RI=WRITEJENABLE, AR-LOAD/RELD

T ke T W N W M R R R W T W e R e W R R W A

PR AN AN R AR AT AR AN A AR SRR AR NN AAk kA

1517: SCOPE

ZAFHFP FINET T0 HPP, LEAVE [T ENABLED
7 ALED FuM=(0}

CLR RO FFDR FLAGS

fLR R3 $FOR HFP URRE ADOR,

LoUE j MUATAT AMAY FRIM PREPD/ L/2

LUk S A022,02 F{332¥=PREF1 1IN 4FP

LIk 3P, RS }5ARFE SP
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DRAFPEA.PIL 02-SEP-TT A7:58 8N/ HFP UBREAX SR¥C COOE S5EQ 0Nn51
1509 005150 178127 447420 . LOPPS  FOAT420 . JPPS MWETH: PER=0, FID=1,
1510 ) ELEMABLY=13, FHN=1
%511 005154 170003 LbuUB JeUT AODRI{PREPL) INTD AFP OBRK
502
1513 pHFE OUBRE AT START OF PHLCS IRSTR:
1514 0O5156 076500 008344 lso PIFLAE #IAP AFP ENABL PLAC
1515 APP SRYC REQ / HOMOR SINCE -*RY
1516 lfffffffff!f!f!!ffff!!ff!!fff!f!rff!f!ffff!!!I!l!f!!!f!!!!f!ff!ffffff!!
1517 JREAD TODZ FROM THE BFF/AGEN SRYC REQG [WRLCH SHRULD = (07)]
1518 JTEE AW HFP SRYC ROUTLNE YHRN DOES & surl:sn:—o) D TAIS £OOE,
1519 IWITH A BASE ADDRESI OF (4540). ¥WUS TAE AW Ca® ERABCH TO
1520 #A WONNER OF DIPFEREZNT LOCATIONS LIS, {4540)-(4557)3 FaR A
1521 JRETOANED COOR VALUK QF (00)-(17) RESPECTIVELY. SOME OF THESE
1522 pWILL CADSE THE BM PRDCESSOR TO BRAMCH OFY INTD AN INDETERMIMATE
1523 $STATE) OTHERS WILL CADSE OTIER PP SEAYICE COZDITIONS TG BE
;gg; PSTGAALED. THE FOLLONING TABLE SOMMARTIES THE POSSIBILITIES:
H
1526 3CODE  ADDR/SYMB-LABL  CINMENTS
1527 Jm——
1518 } Q0 4S49/LDCPWIA ~=» FEYOLl, N0 FP SRYC CODE RECORDED
1529 Fom— -———
1530 ) 61 4545/0FCUDERR FEC/92 CODE RETORNED
1531 3 02 ASA2FZERDDAY FEC/D4 CODE RETURNED
1532 3 03 ASLISCONVIRAP FEC/05 CODE RETORNED
1533 3 04 ASE4SVIRAPS FEC710 CGDE RETURNED
1534 # 05 A545/0FLOTRAP FEC/12 CODE WSTURNED
1535 3 06 AS46FNZIERTRAP FEC/14 CODE RETDRNED
1535 3 07 ASAT/MRINTHAP PIC/16 COQE RETURNED #4®4EXPECTEGA# &+
1337 P
1538 F 1D 45507LDCPIRNY «v) PETO1, WO PP SRYC CODE RECORDED
1539 7 11 45517CTRAP2 --» FET0L, WD FP SRVC CODE RECORDED
1540 ) 12 4552/FFLIS CEMERATE 0DD ADDRS EHROR, TRAP-TD-4
1541 5 13 ASSI/FFLTE CENERATE DBD ADDRS ERROR, TRAP-¥0-4
1542 ¥ 14 ASSE/NQOUNDENDY
1543 3 15 4S55/WRUUNDENDA  \
1544 3 16 ASSG/AROUNDENDS »- DOES & BUTA{RETORN) TD ... 777
1545 3 17 4557/BROOEDENDE 7 LENTERS & SUNSET LOO® ?77)
1546 §-——-
1241 FEVEFIERFLFERCIEELIRERFERFERREREERFEREERRERERERFRFRALELEEFIEATIREEFIEET
1548
1549 FGETTING HACK ¥0 TALS FOLYT MEANS WOTHING DEADLY HAPPENS ...
1550 FHPP OBRES AGALE DI STARTING THES INSTR:
1551 005162 170117 047400 LOFPS  y047400 #SET FNM={0) TO DISABL UBRKS, KEEP ENASLES
1552 3APP SRVC REI / HOMDR SINCE -PRY
1553 JREQ IS SERVICED AGALN, JOST &S IT WAS LBOVE
1554
1555 005166 010506 Ny RS, 5P $RESET QUR 5P t & GOUO ¥ALDE
1355
1557 ©O05170 UTG&DC  0QO0Q36 KED #RPEC $CET FPSHISFEC REGISTER
1558 005174 020027 147416 cap RO, #147415 }SH0ELD AAVE SET FER=(l), PEC=(16)
1559 005200 001401 BED 105 18R IF DK
1560
1561 005202 104035 ERROR 35 7840 CODE RETURMNED FRDK HEP
15632 "BAD UBRK COOE FPHON AFPP LCODERDT/PECHI6I®
1563 3 R-FPSAI/PEC = FESHIGLS5708> IN ROC1S300Y,
1564 ¥ FECCO3100> IR ROKOT:OOY
POP-11760 FP11-E HRPOWARE DIAGWOSTIC MALY1L 30{1046) 02-SEP-TT 22:4! PLGE 30 SE3 0032
BaFPER.P1] 02-SER=17 17230 4] HNF BFP URREAK SRYC CODE SEQ 0052
}ggg ] AFTER FP SRYC REQ KONGRED BY PN
i;g; 005204 104416 4053 ZLPRAEP 3INIT TD HFP, GEAYE [T EVABLED
1569
1570 FEL UL L L b A L L L Ed DL L L S Ll L b Dt L DL e L L P e
ig;; $TREST 10 HFP EMABLESDISABLE, FP IBSTR DECODE
¥
gg;i ] THE FOLLOWING TEST CHECKS THE FUNCTIONALITY OF:
¥
ig;: } 1) AFP LOCE (™LOAD WICROBREAZ®) INSTR MUST WORK
F
%23; 3 2) UFP FP-INSTR-L DECODE LIGIC LFIRCISIL2>=(1T)3
¥
ig:: 1 3) AFP EMABLE/DISAALE VIR FLLGCSY
}
1581 H PROCEBURE:
1592 ¥
1583 ¥ ~FERG- FLAGCS> OBRCH(D21) COMMENTS
1584 3
{ggg ] 17XIEX 1 YES FP*ERABLED, ENTER PREP?
]
1387 3 DTAXXZT 1 €8 -FP*EMABLED, STRY PREPO/1 LODP
1588 H 13IX2K 1 ¥0 ~FPAENABLED, STAY PREPO/1 LOGP
1589 ] 1SXXAX 1 no -FP*ENAPLED, STAY PREPG/1 LOOP
1390 I 16 IXIX 1 10 ~FP*ENRULED, STRY PREPO/1 LOOP
::3; ¥ L7AREX 0 aw FP*-ENARLED, STAY PREPO/1 LOOP
H
}:gi ] NQPE: PREPO=(023), PREP1=(022}, PREP2=(021)
3
1595 3} mmmmme- ——
1596 3 REGISTER/LOCATION USE:
1597 ¥
1598 ] RO -(TEN2)
1599 ] Rl -CXPECYED FPSHI/FEC AFTER TEST
1500 ¥ R2 -COPY¥ OF LMSTR UNDER TEST
1601 3} R3 ~BIT12=FLAGS DURING TESY
1502 ¥ R4 -{NT)
1603 ) RS -DATA TABLE PTR
1604 F3
1505 3 mmmm- ———
1606 ¥ MGRULE/ERROR INFD3
1607 3
1608 3 FHUA/ KR
1e09 3 FPLUNUK, PIR-A/B, FO~[NSTR/INSTRCYD/CLE-FIRA-B,
1610 I FMUA-GENERATEFIREG-LDGEZ, BUTALSUBR/RETURN), HFP-&ICROMREAK,
1611 ¥ CROIMFLATCHES
1512 :
1613 ] FEXPFED
1614 1 JANUPP, HFPZBM-INTERFACE, FHRANC2:03, FAaRAN-BEZGDE,
1615 H CRUM/LATCHES
1616 :
1617 § FMUL/K1D
1518 3 CESSENTIALLY WONE
1519 :
1630 ¥ FALU/KIL



POP-11/5C FPI1-E HARONARE DIAGWOSTIC WACELL 30C4045) 02-SEP-71 22341 PIGK 31 SEG 033

GarPER.PEL 02-3EP-T7 17250 e APF EMABLE/DISABLE, FP LASTR DECORE SEQ 0053
::;; F CESSERTLALLY WONEY
15623 ;;--lt-ntn'-ww-atttt-t---to-awa--at-ttnntn:-.t.rttacnn--t--n-..ut
1624 005206 000004 T5t10: SCOPE
1525 }
1626 $*FIRST TRY YO LDAD WFP UBRERL RECLSYER
1627 005310 104410 005224 SETDM 115 }SRTOP PROC BUNG BSCAPE
1538 005214 104416 LAPHFP IWIT HFP, LEAVE IT EWNABLED
1629 DGS5216 0427063 609021 «o¥ §021,03 JR3=QERE ALDDR, PREP2x{011}
1630 005222 170001 LB JTRY HFF DAZK LDAD
1531 DO52I24 012705 DD3334 115r AD¥ $405, 05 JETR IO DATA TADLE FDR TEST
1632 005239 104410 005392 SETDN 235 15100 CLDCE ESCAPE, FOR QELDN
1533 . . b
1634 J*DATA LOOF ENTERS MERE™
1635 005234 005237 002640 1%s 11c DuLDOP JRURF CLOCK TE.4.LOOP COONT
1636 D05240 104415 ZAPEFP JRESEY AP PRIOR YO BILITY
1637 005242 012502 L1} CRS v B2 JGE? YEST [NSYR FRUM TABLE
1630 005244 0D1472 BEQ 5711 b1 FUEXT TERT IF IEROES .
1639 005246 010237 JdObjace xor RZ,513% JKEEP CO2¢ TH R2
1640 005252 012503 HOV¥ {RY}4,R3 JGET RI=FLAGS DURINC YEST
1641 005254 012501 NO¥ {RS) e, R1 JEET RI=EXPD FPSAI/FEL AFTER
16542 005256 104417 LARNFY JINIT 10 HFP, LEAVE MFP ENABLED
1643 005260 170117 ODG0Z0 LOFP3 3000020 JUFFY PERxQ, FID=D, FHH=1
1644 005264 010300 Ny RA, RO JEET FLAGCS> FOR TEST
1645 005266 DT6600 0Q0Ixd MED HFLAC $SET/CLEAR FLAES &5 PER TESY
1646 H
1647 005272 104406 ERRPET $DONT CHANGE OALThA IN ERROR LOOP
1648 jommmee——ERROR-LO0P~ENTERS - AE AR~~~ -~~~
1649 H
1650 005274 104412 995302 SETFP  ,23% SSETOP #¢ TRAP DK, ESCAPE ADRR
1451 ¥
1652 005300 000240 6351 Ll JTEST INSTR GOES MERE
1653 005302 2381z
1654 005302 105731 002645 1578 LATITE IF TIGRY LDOP-ON-ERRUR SET, THEN HART [N LDOP
1655 005306 001374 L:] ] A 635 F WITH/ LIME-CLOCF OFF, & FPS{FID=1/FMH=0)
L635A F]
1457 005310 Q05000 CLR 53] FZAR FLAGS=0
1658 005312 076600 000344 MED SHPLAG DISABLE HFP
1659 0053146 104413 CLRFP JFP TRAP ROW AN ERRORA
165¢ ¥
1661 005320 076600 DODO36 NED +RFEL ?GET RU=FPSHI/FEC
1664 005324 920001 CHp RO, R1 jWA5 THI3 COpE EXPECTED 7?7
1663 005126 001742 BEQ 1% 3BR IF OK
1664 095330 104023 ERROR 23 %0 - SIGCHAL LW ERRDR
1665 $"HFPF PREPG/L/2, UGRK, SR¥C, */+ ERADL ERROR™
1666 b) R=FPSALSTEC = RCED FPSC15:00>/FECLQ3500> TN RO
1667 3 E-FPSHI/PEC = EXPD FPSCISTO8XFECCQAz00: IN R1
1568 H FLGSS> = RECEIYED M FLAGS<08:00> IN RICIG:0A),
1559 3 FLAGES> LN BITCLI2Y
167¢ 3 ~FIR-- = COPY OF AFP PIRL15:00> IR 92
1571 ;
1672 JGO ON *O WEXT TEST FTALUOE
1873 003337 000740 AR t5 FREXY
1674 3
1675 FPEFREREREEREREREREREFFRFRFRREREREFIEEREBERERFRETRIRTRIRIREFLIEREREEEE
1676 ¥
PDF~11/60 FPi1-E HAROWARE GLAGNDSTIC MACYEL 30{1046) O2-SEP-TT7 22:41 PAGE 32 SEQ 0034
OGFPER.PFLL Q2-SEP~7T 17150 T10 AP ENABLE/DSAGLE, FP TASTR DECODE 323 D954
141¢ ’ CATA TAGLE FDR ADOWE TEST:
1578 H
1679 ¥ -=1R-- FLAGKS> FPSHI/FEC COMMENTS
1550
1681 QU334 176000 O1GOD0 100016 405t - HGRD 170000, 910090, LOQOL5 3 FPY*ENABLED, UARK (CFCC)
1682
1683 005342 074000 010000 Q00377 « WORD ¢r4n00, 910800, 000317 ;-FPYEXABLER, -TiRY CEOR RG,%0)
1594
t6RS 005350 170000 01900C 00016 -HORDp 170000, 010000, 1000L6 3 FPYENABLED, GQBRK CCFCC]
1666 .
16A7 005356 130000 010000 ©OBDOITY ~WORD 130000, 910000, 000377 -FP*EMAALED, -DURRK LBITA Rg,MG)
[E1.1:]
1689 00%364 170000 010000 100016 » WOHD 110000, 010000, 100046 3 FPY*ENARLED, UBRK {CPCC
1590
1691 005372 150000 010040 000377 -NDRD 150000, O:0DGO, ODO3IFT -FPYENAEBLED, -OBRE TaIsE PO, 703
1632
1693 005400 1T000v 010000 100016 ~ORD 110000, 010000, 100016 3 FPPNEWABLED, UBRK fEFGCT
1694
1655 O0054D4 I60000 010000 000377 «WORD 150000, $10000, 000377 -FPENARLED, -UBRK L5308 Pg,901
1130
1697 035414 170090 010000  LQOQ16 - WORE 174000, 010000, 100006 3 FP*ENABLED, O8ARK L[EFCEY
1694
1699 005422 170000 ©O00OG) Q4ODITT -WORD 170000, G0ODGO, QDOITT IFR*-EMARLED, -UBRK [CFCCE
1700
1101 005430 0QQ0Q0 - WORD ] STERMINATOR
1702
1703

1704
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OQFPEL. P11 02-3EP-17 11150 131 IFORE(LEFE), =C{ADD+GTB)™ND] FP TNSTR DECODE SEQ 0055
1795 A EE AR T AR AT E A RN R A e R A
1705 FeYRIT 11 IFORK(LEFT), =LCROB+SOR)*ME] PP TUSTR DECODE
1701 3
1708 3 YAIS TEST VERIFIES YNE HFf7irORg INSTRUCTION DECEDE LOSIC
1709 ) FOR THE ®LEFT“ BRANCH DF YHE TREE; I8, THREt
1710 ¥ -C [LBD+SOB) * WODE-0 2
1711 ) CLAES OF INSTRUCTIONS. YRIS ERCOWPASSES FIRTUALLY THE
1712 ) ENTIRE REPETAERE OF DPCUDES.
17113 ¥
1714 ’ THE FR-IWSTR-OECOGE ROA ADDRESS IS GERKRATED AS:
1715 3
1716 ) ADOACTLOM = FLRBEL11G6DA § MO*R(64TIL & FP3~FD~H
1117 4 LRANGES FRON (002)-[377))
1718 7
1719 ; TAE RESULTRET IPORK MICROADORESS DECOOE VALDE 15t
1720 $
172t ; QERKSH;0¥A = #0010™ P FROECODECIIOXE B MO-H
1122 3 LRANGES FRON (1003-{137}3
1723 s
1724 3 === —-rn
1729 F REGLSTER/LOCATION DEE:
1726 3
1721 ¥ (345 -FPS, MEFORE AFP CERELK
1728 F;
1729 } RO ~[TEMP), “FEA"
1730 H Rl -(TENP}, "FRSHIBFLC"
1731 ' a2 ~MUDE/RBG PTR, FOR -CAODEO*R{5+7)1 VALUE
1732 ) a3 -UBRK/HFP EXPECTEZD ITORK MICRDADDRESS, (1003=-¢137)
1733 H /4 -3FP FP-IBSTR DECODE RO& ADDRESS, (002)—(3TT)
1734 3 [} -COPY OF FP-IWSTR EXECUTED
1735 3
1735 3 ———————
1737 F NODULE/ERROR 1NFOT
173% 3
1119 3 FADN/ED
1740 p PPEANBL, FIR-A/B, FP-IWSTR/INSYRCED/CLK-FIRL-B,
1741 3 FRGA-CENERAT EFJREG-LOCIC, HFP-NICRDBREAK,
1142 s IFORK-MOX, FP-[ESTR-DECODE-ROM, ADD+SOB/MODE-0-LUGIC,
1743 3 CRON/LATCHES
1744 3
1745 3 FEXP/IRY
1745 s JAMUPP, BFPZEN-INTERTRCE, TERANC2:0>, FBRAN-DECODE,
1747 3 CRON/LATCHES
1748 3
1749 5 FHULIKLD
1750 } CESSENTIALLY NOME]
1751 3
1752 3 FLLO/KIL
1733 3 CESSENTIALLY NONEY
:‘;g; :’l.l’.'ﬁl’l’.ll EEEEE AR A A A AR AN AT A A r AT TR
1156 005432 000004 T5P1i:  scoPE
11517
1758 005434 012737 000074 001343 oy 120, ,5TIMES 3D0 20. TTERATIONS OF THES TEST
1759 005442 012737 000003 003000 NOY #3,09ICHE JSETHP POR 3. CLICK TICKS FOR A MAYCH
1760 005450 012704 000377 Moy $377,R4 3LOOPF FDR ADGRESS (31773-(000)
POP-11/750 PP11-E HAROVARE DEAENDSYLL MACY11 30{1046) [2-SEP-T7 22141 PAGE 34 $R4 0035
BIFPEL.FI] 02-SEA-1T 17150 1l IFQRECLERT), -ECADD+SUB)*=N0) FP INSTR DECIDE SE3 00SE
176 005454 012702 005712 1“0y SCODED,R2 JPRIME THE MORE/REE PIR
1762
1161 3*LOOE OM ROM ADORESS ENTERS HERE
1764 GUS460 005237 002640 15: Luc DWLAOR FAURP CLOCK IN.A.LOOP COOAT
1765 005464 104411 CLROW $SETOP POR PROC HANG ERRDR
1765 005466 104416 ZAPHEFR JINIT T AFP,
};:; JFPS=(0400a0), FEC=(377), FEA=FPA=[17T77T)
1769 3CALE R5=¥P-INSTR CODE ns:sssnnr T GENERATE THLS ROM LDDRRSS
1770 045470 G10405 4av al,25
1771 045472 971517 000004 ASH 1,05 ,LEFT 4, IRC11z057
1772 0GS4T6 043705 400070 BIC $000070,K5 FSET WADE-D
1773 005502 052705 170006 BIs FLT000K5,R5 1 AND DRS, FP-TNSTR
1774 0DO0S506 032704 ONO00Z BiT WBITOL,R4 JNANT MDBE-0%R(E+T) ?
1775 005517 001406 BEQ 10% IBR IF YES
1776 (0S5t 152205 BISR (R2)+,R5 $SETUP WODESREG OF:
1777 00SSle 142205 GICB (R2)+,A5 FOL00), L16), (26), (45}
17780 05520 105712 rSTB (R2) 3
1779 005522 003002 agr 10% ;
1790 005524 0M3T02 005712 v #CODEI, R SRESET PTR AT END DF TABLE
1;81 005530 010537 005622 1043 NOY 25,538 7SET THE LESTR IN MEMORY
1187
1783 JCALE R3<HFP DARK ADDRESS EXPECTED DUY OF TFORK
1784 005534 004737 005724 J3R PL,SETHRK $FROM THE SUBR, HELON
17BS 005540 103456 BCS 235 FWUST SKIP THIS AN-ABDR KF SET
1786 005542 170003 Love JLOAD INTE HFP VERE
t;g; 005544 L04416 ZAPRFP JCLEAR OUT LMY LOLA EFPECES
L
1789 JCALE $8PS=FPS YALDE WECESSARY (FD, SPECIFICALLY)
1790 005546 0612700 DODDAD HO¥ 000040, R0 JCET §FPS=FPS WITH:
IT#1 005552 010401 NO¥ R&, 21 3 FER=Q, FID=0, FiW=1,
1792 B95554 005001 RO Rl 7 AMD FD=ROMAORCH>
1793 005556 LOGOOO ®IRE RO H
1794 005560 D1003T 002610 no¥ R0, P88 FSAYE IN MEMDRY
1;:: 005564 170100 LOFPS RO FIRT0 FPS REGISTER
1
1;3; 005566 104410 005624 SETDN 213 SSETUP PROC HUNG ESCAPE EWABLE
i
1799 005572 Q10600 v 5P R0 }COPY KSP -3 RO
{ggf GO5ST4 162700 000049 s08 #40,R0 ZLERYE SOME SPACE
3
1092 005600 104466 EARPAY JDONT CAKNGE DATA [N ERROR LOOP
isg} Jeenau———ERROR-LODP~ENTERS-HERE-- v mm—
# H
1905 005602 052737 140300 177776 BLS PBITLS+BITLA+PRG, A5 35ET DSER HODE, FOR RG; =FAS FOR CLICK DESABLED
t006 005510 010006 40y R, 50 JIMIT USP <- RO
1867 005612 105037 177176 cLRE 75 $PRO FOR LINE CLICK EMASLED
}:gg U565 104412 005524 SETFP L 2E5 JENABLE FP ISCAPE
3
161¢ 005622 000240 Bas: aop $FP-INSTR GDES HERE
1911 3RETURN HERE AFTER FP TRA®
1342 005624 21%:
1813 (09624 105737 DU2645% TSTE LPTITE #IF TLSHT LDOP-DN-ERROR SET, THEW HANG I LOQP
{::3 fG3630 0013174 BNE 618 3 WITH/ LINE-CLACK OFF, & FPS{FTR=1/Fuu=0)
>

?
1R16 ¢0%5632 042737 140000 LTTYTS flc FBITAS+BITI4,PS FBACK TG FERNAL 3P



POP-11760 FP11-E AARDNARE DIACWRSTIC ::fﬂ.l 30{1046) 0I-SEP-T7 22141 PAEE 25 SEQ 0031

ORFPER.P1L 02-5E0-31 17150 IFDREELEPE), -C(RDD+SUN)*MOT FP INSTR QECOGE SEG 0057
1817 005640 104413 . CLRFP . PIAF PP ESCAPE ENAMLE .
thale
1819 005542 074500 0Q0D3E aED JREEC ]
1820 005648 6104001 nov¥ RO, RL JEET Riw"FPSBLEFEC™
132; 005650 OGTE600 000078 AED SRPEA 1GET ROT™PEL™
182
1823 005654 020127 100016 cup R, plO0015 JPPSEIRFECT TEW=L L FECZ(16) ?
1824 005660 001406 PEG 234 AR IF TES
1925 005662 020127 000377 cHE RL, pon03TY JPPSRIRFECI WERE TREY UWMNOITIED 7
1826 005666 OQ0LD02 BEE 218 jaR IP SONE GTHER ERROR
1927 -
1828 005670  iB402l ERRDL 1 $IFDEK DECODE ERROR
1929 . J™EFPIFORK/-C{ADD+5UB) *HOY) BAD ITORK DECODE
1830 I ROMADE = EEBD ROM ADNDEGSS YO BFP FP OECOBE RON
1531 3 --FER- = EXPD CONTENTS OF BFP FINCLS:00>
1932 H PPPERK = EXPD HFP IFJRE TARGET WICWOADDRESS CHFP DORK RES]
19313 [ ERVFPS = FP5 LOADED BEFORE BFF STARTED (SFES)
1824 ) FPIFEC v RCWO FPSHLCI5:0B>/FECCO3: 00> AFTRR HFP STARTED .
1435 ) ~FEk== = RCYD FEA AFTER AFP STARTRD
E835 DOS672  QOO401 R 3% )
1837
14308 005674 104012 2281 ERRGR 12 $UNEXPECTED FPEC/FEL YALDE
1933 P*RFPLIFDRR/ =L (4ADD+2GR)*N03; UNEXPRCTRD FEC/FEA®
1340 3 RONADR = EXPO RDM ADORESS TD HFP FP DECOOE RDK
1941 i ~=FIR~ = EXPG CONLENTS OF HFP PIRCLS300>
1342 ’ PPURRK = EXPD HFP IFIRK TARGET WICRMADDRESS CHFEF UBRK REE]
1843 3 PRNFPE = FP3 LOADED 3EFDRE HFP STARTED (5FPS)
1744 ; FPSFEC = RCYO FPSHICLSTOBM/FECKDIz00> APTRR HFP STARTED
1545 H ~FEA-- = RCYD FEA AFTER HFP STARTED
1546
1847 005676 005304 2351 DEC R4 #NELT DECODE ROM ADDR
1048 0OST00 Q20427 000004 CHP R4, B004 FTEST FOR LOWEST ROM ADDR
1849 005704 002265 BGE 1% JLOOP IF RORE
1950 ]
1951 DOSTO6E LO44LG LAPAFP JRESET HFP? PRIGR TO EXRIT
1852 DBOSTI0 000542 BR sT12 3 $HEXT TESt WHEK DONE
1353
1954 FIEEEREREREEERE IR IR T IEEETIEEREEREF IR IR LS FEATALEELELERERERETEE
1855 }
10536 5 THIS LITTLE TABLE (% USED IE CONJOSCTION WETH THE FP-LNSTR
1357 3 GENERATING CDDZ LOD¥E,
1352 3
1459 DO5712 (11 ] 617 cooBd: .BYEE 00,77 3MOFE0 - AZD OR RO
1360 005714 016 051 SBYTE 15,81  sMLIRE - (3P)
1461 005716 a2 051 BYPE 26,51  MI/RS - (3P)+
1862 0Q5720 045 031 LAYTE 46,31  FHASRE - ~(3P)
1363 005722 000 (113 LATTE 00,00 FIRESER)
1164 ¥
1365 3
1955 5
1387 FEFRFERREERREREERERECERFELRIREREIEERRRE AR IR IRE P FII I ITE 471844008 104
EHER 3
1469 ] rA1S SUBROUTINE LS USED AROVR TO CALCULAFE, GCIVER
1479 H RA=DESIRED FP-IESIR ODECODE ROM ADORESS; 00D-3T7
1371t } RSETHE FP=TIWSTR RSSEMBLED
1972 ) TREN:
POP-11/60 FPLL-E HAROWARE DIAGROSTIC MACYAL 3001046} 02-SEP-77 37341 PAGE 16 SEu 0938
DIFPER.PLL 02-5EP=-1T7 17:50 it TFORK{LEFT), -LCROD+SOB}*0] FP INSTR DECODE 5KG “idng
1473 3 RI=TKE IFORK EXPECTED NICRIADDRESS, (100)-(137)
13;4 3 C-BIT=SET IF IR={(ADD*508)*NDGED]
[EiR L }
14715 065724 010403 LETHRE: NOY R4, R3 JCOPY RO ADBOR
1877 005726 006203 As® R3 FRIOFFSEY (000-171), C-BIT=LU-4/HI-4
1HTR 005730 116303 005016 Hova CODEI{AI),R3 FCET DATA
1419 005734 103002 BCC 1% FCET LOW 4
1440 005736 072327 177774 asH 4,03 $GET HIGH 4
lﬂgl 085742 42703 77780 1151 BIC £~cl7,R3 $24P R.D.B.
1A8Y
1431 005746 000241 405 cLE 3SETUP UBRE<C>=NODE-0-A
1434 005750 DI2705  GOROTD 5[Y FIITS+BITA+DITI,RS H
L88S 005754 00001 BHE 115 H
18BE 005756 000261 SEC }
1887 005760 005103 a15: ROL /3 H
1RBH
1889 005762 052703 008100 [T #100,R3 JBASE ADDR = (108)
1490
1891 003766 020327 000101 [T R3, #1401 MDD/ SUB/CFCCSETE 7
192 605772 003007 BGT 425 FBR IF NOT
1693 005774 0I2705 002000 arY #alTio, RS $CFCC/SETY OR ADRSSTE 7
is9q Q060GD Q01404 BER 425 JHAR IF CFCCSSETX
1A95 006002 006203 ASR L5} JM0-A="1" [N RIT0O0 7
1696 005004 103493 BES 435 JaR If YES, WITH C-BIT=l
:a:; 006606 012703 GGOLAD NDF Fil0,R3 JWD, C(ADD+SUBY*-HO -> (110)
114
1899 006012 000241 4251 cLe DK EXLT
1930 bO6014  TDOZ0T 4352 RS oL 3AND RETHRM
1301
1502 F]
1903 3 THE tABLE BELOW REPRESENTS TIE CONTEAPS, MORE OR LESS, OF THE
1904 3 HFP INSTRUCTION DECODE RO,
1905 ;
1706 } ~=0DECODE DATA--- FIRE ROM ADROR SYMBDLIC FP
1967 H ODDACCCCRABRAAARL <11:6> [CODDSARAR INSTROCTION
1908 006016 CODEL: PO ——
1509 006016 000000 LWGRD =B HUGU000000000000 FL00)  (003)-¢D00) CPCC/SET-X, {0G1)}-(000)
NOT USED
1910 006020 G53145 LWORD  ~BOI1400110011001L0 3401 {00T)-{00A) LOFPS
1911 006022 083146 LHO0RD *H0110011001100110 30 {(o13)-1010) STFPS
1912 606024 061146 «MORE  “AQ110011001100110 3(03)  (017)-({D14}) STST
1913 008025 010504 +H0R0 300016901 0160030D i04) {e2)-{020} CFEININ-X
L9L4d 006030 Q10504 +NWORD  ~BHOOL000101000100 2005 (n27)-{020) CIT/RIN-X
1915 006032 010504 «MORD  “RODOLOOOLOL000]00 FEO6)  (DII)-(03D) C/T/hIN-X
1216 006034 010504 WORD  ~3C001000101003100 0T} €037)-(034) CITFRIN=X
1917 005036 031104 +MORD  ~BOQ110010010Q0100 3010)  (D42)-(04D) qut-x
1918 006040 031104 SHDRD  =B0D]100100L0GH1GD {11} (edT)-(044) wL-%
1919 005042 031104 -WORD  ~ROQ11001001000100 3€12)  (D51)-¢050) awL-x
1920 QOS044 031104 .MDRD  ~B001]1001001006100 (11 (0STI-C054) Mil,-X
1321 GD6046 (031104 -HORD =AJ0110010C1000L00 1i14) [(DEI}-{0E0) uiR-X
1922 006050 631104 <HORD  =B00L1001001000100 1S} {0673-(044) HuD-K
1923 006052 031104 «HORD  ~BUDLION100M0001G0 HL6Y (0T 1)-(070) qDp-X
1974 004054 031104 JMORQ  “BDGLIGO1001000100 H17)  (4TTI=(0T4) wus-x
1325 006056 000000 .¥ORD  ~ROCAQGNGOINORI00C 1C20)  (103) = L00) A00-%, AL4DST
1335 QUEDSC 000 ODD L¥ORD  ~A0200000000600000 3C21)  (L0TI-(h04) ADO-X, ALNDST

1937 N06062 400000 - ¥ORD =80000200200000000 {22} (13-4 11 kOD-X, BLMOST



POP=11750 FPI1-E ARADNARE DIAGEOSYIC

DAFPER. P11

1928
192%
1930
1911
19312
15833

1954
1955
1956
1957
1959
1959
1360
1961
1962
1963
1964
1965
1964
1367
1968
1969
1910
1971
1972
1973
1974
1975
1976
1977
1918
19719
19010
1981
1982
19087

BQERE4
408056
006010
Q06072
Q06074
06076
406100
906102
Q06104
004106
006110
004112
006114
006116
008120
Ga6122
006124
005126
006130
Q06132
006134
006136
006140
005142
tos144
Qo51 46
906150
005152
J06154
V04156
006160
006162
Q06164
QUELES
006170
Q06172
06174
Q05176
Q05200
06202
906204
6206
QUE1G
066212
0n6214

02-SEP-TT 17150

toopan
052504
052504
052504
852504
a00000
0p0G00
00000b
200000
673504
073504
013504
613504
104104
104104
104104
104104
114504
114504
114504
114504
125252
125357
125252
125252
135673
135573
135673
135673
146104
1451048
145104
145104
156735
L5635
156735
154135
1673568
167356
167356
1673556
177504
177504
177504
177504

POP=11/50 FP11-E HARD#ARE DEASNISTIC

DUFPER.P11

1951
1985
L9856
1997
1928
1989
199¢
1991
1992
1991
1994
1943
1596
1997
1998
139}
2000
a1
2602
2003

206216

0O&22G
Q06224
630
006236

0062449
B042590
a06252
046254
nu5256
Q06262
006264
06266
006270
006272
006276

@6302

02-3EP-TT 17150

00904

113704
012705
412737
012737

405237
104416
012492
461451
a1p2317
a12403
aEaing
170003
aL9s03
1701217
104410

104406

006336
q03060
00036
QbeDnoy

002640

Q06304

49020
ag6306

001342
a03000

MACY11 30(1045) O2-SEP-TT 232341 PAGE 37
Ti1 IFORKLLEFT), =C{ADD+5D8}*KD] FP INSTR DECODE

- WORD =~p0000000000000000 3( 33} (1173 -{114) ADD-X,
«WORD “B101010101000100 324 (123)=(120) Lb-X

«MORD “B0101010101000100 }125) (1273-(124} Lb-X

»NORD =B0101810L0160Q100 1(2%&) £133)={ 130} LD=-X

- (ORD ~B0ro101010100010¢ I {131 ~-{134) LD-I

«NDRD “Bo0000000 00000900 21(30) {143)~(140) SUB~X,
«NORD “BOOCOOO0A000000D0 . 3131) (LAT)=(144) S98-X,
«WORD “a00e8000080009000 »32) {1353)~£150) SUB-X,
= HDRD ~B090aD 00000000000 21431 (1573-1154) SEB-X,
« HORD =s0111011101000100 Y34} {163)-{164) cup-x
= VORD “A0L1tO111401000100 »(35) (LET)-(154) LHe-X
«MORD  ~P0111011101000100 (38}  (173)-(170) CHP =K
» QD “BOi110111901008100 I (LTT)-(174) CAP-X
«HORD ~a1964ai 00001000100 1040} {203)-{204) 5T-X

=-HORD =~BL00410000100D]1 0D J{41} {207Y-(204) ET-X

«HORD “p1004100A01000LA0 {42} (213)-4210) ET-X

-HORD ~B10001000401 0006100 3043} (217)-{214) 5T-X

«#DRD  ~W1001100101000]1D0 Fl44)  {(123)-{220) DIV-%
«HORD ~81001109101000100 3{45) (127)-(224) pIV-K
- RORD ~E1001100102000100 Flas) {231 -(230) pIv-x
- HORD “BLoo11003 41000100 FUAT) (237)-(234) DEV-X
- SORD =8101010101010120140 50 {243)~(240) STEXP
- WORD =@p1010101014101010 11¢13] (247)-(244) STEI?
- WORD =H1010101010101020 3{52) {253)-(250) STEXP
«HORD ~B1010101010101010 3{53) (25T)-{254) STEXP
- NORE ~81911101114111011 #H54) {263)-(260) 3TC-T
« #DRD ~A1011101110111011 7135} C267)-{264) 3TC-T
-TORD ~pl011161110111011 3(586) (TN-{110) 516-T
d0RD “B1013101110111011 ST {2TT)-{2T74) SrC-T
- HORD *311001100401 000100 }{60) {301 -{300) STC-P
- HORD =B11400110001000100 F(ELY (307)-{304) STC-P
«HORD “81100110001400100 ${62) (313}-(310) STC-P
-#ORD ~B11ORI10001000100 363 (3173 -(114) E1C-P
- WORD =81101%10111011101 FlE4) (323)-{320) LDEXP
+JORD ~31101119111011101 3165 {327)-(314) LOEXRP
«WORD ~B1101110111011101 F{66) {333)-{330) LOEx®
-H0RD “B1101110111011141 3(6T) (337)-{334} LDEXE
«H0RD  "pLllILlOELLOE1LO1110 FUTOY  {343)-(340) LDC~T
-J0RD “B11101110411101110 L) {3T)-(344) LDC-T
«H0RD  +a11101130i11011148 3(12) (353)-1 1503 Lac-T
- WORD “BiF1411101110L11% 1) CI5TY-(354) LOC~T
« WORD “BELILL11101000100 (T4} (363)-(360) LDC-P
-NORD “#11111111010400400 (TS (367 )~ 354) LDC-P
= HORD “B111:111101000190 78] 37T -{370) LEC-f
- HORD =A1111411101000100 HITH (3717)-{374) LDC-P

LEEL LA DL L DL DL LRl LA Ll el L s ]

FRENRERSAAAEE LEES
FIRE IMNEOTATE-N ADDRESS MODE DECIDE

F*TEST 12
THIS TEST RDES THAD TAE SEQUENCE OF SFCS:00
15 PERFORMED CORRECTLY.

MICROWORD "LOAL.G2" PESFDRAS THE "AQTR(IMMEDIATE)™, TO TARCEPS:

ACYL11 30{1046) O2«SEP-TT 3J2:41 PAGE 38
12 FIRE INWMEDIATE~-H ADORESS YODE DECODE

A T e

LOAD.O4 (231) IF EIWAEDIATE-H = L
LOADY®N (2333 IF INMEDIATE-A = H

RECISTER/LOCATION DSE:

Ry ~RCE'D TPSHLBFEC AFTER INSTR EXEC
R1 -EXP D HFP OUBRE AJDRESS

R2 -COPE OF FP "LDF™ INSTR EXEC

Ri -LDOd, PER YO {¢,0,0,0)

R4 -DAYR TADLE PIR

RS =PTR T0 (C,0,0,0)

MODULE/ERROR INFO:

FROA/ KD
FPINMDI, FIR-Afi, FP-INSTR/INSTRCYD/CLE-FIRA-2,
FHUR-GEMERATE/JREG~LOGIC, AFPP-NICROBIEAK,
IMMEDTATE-A-DECODE-LOGIC, CROW/LATCHES

FEIP/EY
JAHOFP, UFP/RN-TNTERFACE, PERAMC2:0), FARAN-DECODE,
CROASLATCHES

FMUL/K10
CESSENTIALLY NONE1

FALI/KQY
CESSENTLALLTY WOME]

T T N W R WA W A M W W e B R R e R s S R R W T Ry R T e e

PR AR AR AN TN A A A A A AR A AR AR AN AR AR AR

T3T12: SCOPE
1
NO¥ §405,R4 JPTR TD DATA TA3LE
NOY BFPZERD,RS JUSER LS PR T0 (0,0,0.0)
Nov¥ 30, ,5TIMES 730. 1TER DF THLIS TEST
uo¥ E),ONICHT 33 ADNGS TQ AN E£5CAPE
H
S*DATA LODP ENTERS HERE
1051 InC OWEJOP ROMP CLOCK IN.A.LDOP COUMT
LAPHFE FENIT TO HFP, FID=1/FHM=0
LliL) (Re)+, A2 JEEY MOUE/RER FP "LOF" IKSTR
BEQ T5T13 3] JNEXT TEST IF ALL ZFRO
v R2,533 J}STORE [N MEMORY
Aoy CRE)+, R $GEY EXPET”D HFP VORE ADDR
Ho¥ R3,R1 FSAYE
LOUE JGIFE IT TD HFP
L)) R3,R3 JSET R3 TN PTR 1D (0,0,0,0)
LOEPS  #G40020 5ET PID={/FNM=] TO EN WFP URRK
SETIM 113 LINE CLDCK ESCAPES T0 HERE
r
ERRPNT SOORT CHANGE BATA LM ERROY LDJP

§===~-———ERROR~LOOP-ENTRAS-HERE

ALMO5T

AL®OSY
ALWOST
ALROST
ALMOST

MODESREGLSTER VALYES
10 CHECK THAT THE "LAAEDEIATE-H™ WODE DECODE CFf THE LUFFLDD INSTRUCYIDN

sEa 009
3E3 0059

53 0040
Akl o060



POP-11750 FP11-E HARDVARE DIAENOETIC
92-5EP-T7

OQFPEA.PLL

1040
2041
2042
2043
2044
2045
1046
2047
1048
2049
1050
2051
2052
2053
054
1055
2056
2057
2058
2059
2060
2061
2161
2063
2064
J0ES
2065
2067
2768
2049
20T7H
201
2372
2073
2ITH
2075
2076
2077
23TH
678
2000
2081
1392
20R3
2104

POP-11#60 FPI1=E

ans3Ica
Q06306
ons310
06314
006316
006320
406324
006330
006332

006334

Q063136
006342
Q06346
006352
006356
QU636
006366
006372
oN63TE

DAFPER.711

MRS
1086
20T
2058
2089
2970
2031
2q92
2993
20%4
2015
FILL]
2397
098
2993
2100
2101
2132
2103
2104
2105
2106
10t
2109
2107
2110
2111
2112
2113
2114
K15
2114
2117
PARN:]
2112
212¢

Coaal0
006402

Q06406
Qn6E412
NO6414
005416

06420

noG422
006424

Q96430
005434

QUG440
006444
006450
OR6450
CUE4s4

DOE4GD
LT L
Ddbab 4

114000
209240
105737
001373
104411
415600
920027
00174%
194072

2007423

172413
172415
172416
1712417
172417
172427
172467
112447
0Qoo00

17:50

002645

co003s
140016
-

Q90231
000231
00023l
000233
ooz
00233
000231
006233

HAROMARE DIAGNOSTIC

02-SEP~TT 17350

00004
012705
5237
012503
104415
170001
JL-EX1H ]
104417
L0127

012700
a76600

104410
04412

oli700
915540

139737
paLan

P0E534

GoI640

Q00037

H1L0000
00344

a06440
oo5 450

900001
Q00352

032545

NACYL1 30(i046} O0Z-5EF=TT7 32141 PAGE 19 SEQ 0041
T12

FLRE IMMEDIAIE~d ADPRK3J NODE DECDDE SEQ Q051
: - )
}
631%: oree JFP TEST INSIR HERK
115 ge $GN FOQLLOW UP
TATH LPTITE JIF TIGNY LODF-OW-ERROR SEY, THEW RANG [B LODP
SR £3%§ 3 WITR/ LINE-CLOCK OFF, & FPS{FID=1/THN=0}
}
cLuow CLDCE ESCAPE CLYARED 00T
NED PRFEC JEGET FESAIRFEC AFTER
oHp RO, $1484016 JOID HFP OBRREY (FER=1IFEC=16}
BEQ 10% JYES - NEXT Data LOOP
ERROR 12 38A0 INM-4 DECODE
$"FIRP TMMED-M NODE DECGOE £3E%
y FPIASY = COPY OF FP.INSTRUCTIOR/SY.MODE DNOER TEST
] E-0BRE « EXP"D TARGET ADONESE, (2117213)
¥ R-FPSALFFEC = RCFD PPSNI/JPEC AFTER EIEC, EXP-D (140018)
BR 10% JMEIY LOOP
) .
FEPRFREEEREERRRETREREEREERTRETE A EE R IR EE AR E IR LELF R IELEEEELELEEE
3
7 DaTh TABLE FOR ABOVE TEST:
}
] LoX=FFr HFP ADDER
1 THsSTR COREAE MODE
40%1 172413, 211 FHL-R3 —1Ww (R3)
17241%, 221 JWI=-RS -IMNM {R5)
1724146, 231 JNL-RE —IWm {R5)
172417, 213 JHL-RT +IMM+ {PL}
1712437, 231 INI-2T  -INM pipu)s
172427, 233 FLrat TRy | L] {PC)+
1712467, 231 3NG-RT  ~kmm R(PC)
172441, 213 JHA=RT LKA+ -{BFL)
] FChame»
WACTEL 30{1046) DI-S5EP~TT 22:41 PAGE 40 SEQ 0Q47
tia grLOw - FRINIT, F-MODE SEZ BOA2
” AR AR AN AN A AR AR AR A A A AT AN A AT AT AAN AR AR RN AR AN
FETESY 13 orLow -~ PPENLT, P-MODE
3
¥ THIS SEJUENCE OF CODE ™FOLLONS™ THE FPLL-E THRU (TS INITIALIZATION COQE
H TO CHECK THAY EACE WICROWORD (S EXECUTED 18 QRDER. THE MICRDBRERK
¥ FEATTRE 15 USED FLR TRACKING.
¥
H AN INIT I5 GIVEN tC IHE ¢P11-E, WHICH wias PREWIQUSLY LK ™“F-MODEMW,
¥
' ————— EL T )
) NOOULEFERROR INFO:
¥
3 ERULIER
F] NEAT-KICROADOARSS~GATING-LIGIC, KUA-ROMS/LATCHES, HFP-UERK
} CRONFLATCAES, FP-EMIT-F, FSPAD-WRITE
¥
¥ FEAPS/KY
3} HFPYEN-INTERFNCE-LOGIC, FPIRANCI:O»-UBF-DECODE,
¥ HFP=SRYC~REQ/GRANI-LOGIC, JANOUPP-LOGIC, CROM/LATCRES
¥
} FHOL/KLD
¥ ANET~ALJ/SELECT-A-SLDE
3
¥ FALUFK11
) ESPROFARZPPOUTNOX-DLYAPNIR
;’ EEARR A AR A AT AN AR R A AN AN AR EANAATA T ARANR AR AN
T5T13: SCOPE
}
Ho¥ E405,RS FUBRK ADDRESS TABLE PTH
}
JFJRTN LODF ENTERS HERE™
1051 INC OWNLDOF FAUKP CLOCK IN.A.LOOPF COUNT
Llil ] (RS)+,R] FGET MEXT DBRE ADDRESS, FROM TABLE
ZAPHFP INLT TO ArP, LEAVE IT ENAPLED
LDUE JUBRE[R3) -> HFP
¥
ERPFRT JOONT CHANGE DATA IX ERROR LGOP
Jrmmm———— ERROR-LOOP-EATERS-HERE~~-o—m-~
}
LAPdTP JELTM STDE EFFRCTS, OLSaBL HFP
LOFPS $000037 FUFP EXEL, FER=0/FID=0/FO=0f*MM=1/FCC=1111
¥
Hov #010000, R0 FLAGCS T 43="10" FOR HFP-EN*FPCHNST-0OK
MED «HAFLAD H
¥
SETDY £295 ISETU¢ *ROC-BUNC ESC VIL CLOCK
SETFP 2295 JSETUP FP-TRAP ESCAPE
5351 H
1DV N000001,RD JSELECT HFP INIT PROM 4N MED SUSRDUTINE
20512 NED sAINIT 100 OKLY THE INLT OF HFP
¥
295z
T3TE L*TITE }I¥ TEGHT LUODP-ON-ERAIE SET, TAEN HANT [N LOUP
A¥E 635 3 WITH/ LINE-CLOCK OFF, & FPSCFED=1/F4M=0)

¥



PDP=11/640 FPLI-E RARDWARE DIACNOSTIC

DOFPEL.P1L

2174
nis
2175
2117
2174
i179
2130
2181
2182
2143
2184
2185
1086
2187
2188
Z1R9
2190
2131
2152
2193
2194
2195
2135

POP-11760 TP11<~E AARDWMARE OIAGWNOSTIC

006465
0G6470

005472
00B4TE

006500

006504
008510

008512
DR5516
006520

06522
08524

006526

06530
00B530
006532

006534
Q06534
006536
0D&540
006542
Q05544
006546
6550
006552
DOESH4
006556
DOES60
0065632
Gos5h4
006565
005570
006572
Q065TY

0IFPER. P11

2197
2198
2197
2200
nel
2207
203
204
2205
1205
07
F208
22039
2210

065716
Qu6sdu

Co6604
0066140
Go66t2
UGGEL4

006616

006620
Q06522

0064626
008632

006636
G06642
di5646
06645
006652

D0&6656
0N E656
2045662

06664
G06GES5

02~-3BP-T77 17:50

104413
104411

020327
opl414

175600

020027
11734

020027
L 402
104044

600711
164045

00727

L0446
000421

boos22
080500
0095562
nosTe
Daose3
no05a4
M00565
0100566
0oossY
G030
0oes7T]
060572
0av%73
0ao3756
s TY
HO600
DERE6E

000865

000636
100016

F
003}

D2-SEP-TT 17150

ooono4
012705
095237
012503
104416
L¥D003
109406
104417
170127

ar2700
075600

104410
1Da413

a127e0
GT5600
LOS737
06371

104413
104411

Q06732

00254¢

og0237

010000
000344

6656
005556

ool
000352

002645

:{Cftl I0{1046) O2-SEP-TT 22141 PLGE 41 SEQ 0043

GFLOM - FPINIT, F-HODE SEd 0063
CLREP . JHANLE FP/PROC=-ATEE TRAPS
CLRDM 3 IWNTQ ERRORS NOW
’
cKp R3, $665 JE0D OF DARK TABLE ¥
HEQ 305 $YES - CHECK RESOLY Df EXEC
’
uep LRFEC $B0, GEY ROFPSAISPRC
3
cup ®O, ¥LO0C1LE 30ID WFP UBRK 7 (FER=1/FEC=16}
BEQ 105 FYES - O TO NEXY GADDR
:
cue RO, #R003T? JOLON"T ~ CHRCK FEC CODE ...
BRG 255 ) 3
ERROR M4 JOMRECOSNIZABLE PEC-COCE
FPYINIT FLOV, UREIPTD FPSEYJFEC EHR®
’ g-gBRk = EXPT0 MECROLODRESS FOR PP11-K
’ R-FPSHL/PEC = RCY-D FRSNIJFEC AFTER, BIP°0 (1D0016) DR (0003717)
3 .
8R 105 ) MORE
253:  ERROR 4% JMEP DIDW"T OBRE AT KODRESS
3UFPENLT FLOM, HPP DIOA*T UDRERK ERR™
3 E-~UBRK = EXPT0 MICRDADBRESS FOR PP11-E
H R-FESALJFEC = QCP*0 TPEAI/PFEC AFTIR, EXf-D (LOD016) DR (09GI?T)
s
T 105 ) HORE
3
303 $*END OF UBRE TABLE - CHECK 26S0LT Of EXEC®
394:  ZaPare JLEIT HFP, SEY FED=1/PNN=0
aR r3r14 ) JON TO NEIT TEST

H
3
pmwuee—NLCUADFLON TABLE FOR RBOVE TEST-——————-

) UADOR  3LEBEL QSRLSCH-CONDIELON
40§33 oo

522 FFPINLY AP (FD)=R0"

500 FPPINTR.OL

562 FFPINIT. 01 BUTLPD) ="O™

574 FPPINIL, 04

$63 IPPINIT.06

564 SFPINTY.OT

565 FRPIMIE. O

566 FPPINIT.09

567 SFPIRIE.10

510 FPPINIT.1L

571 JFPLEIT.12

572 FPRINLT,1I

571 HreINTT.Le

575 $FPINIT.16

577 SPPINIL.1E

500 FPRINIT.20

£66 $CEMD-OP-TABLE>
’ AR REE A RARAAR AN A A Ak A kAR A Ak A S AR
FRTEST 14 UPLON - PPIBIT, D-MODE
MACYIL 30(1046) 02-5EP-T7 22141 PAEE 42 SE3 0044
T4 UFLOW - FPISLY, D=KODE SEQ OUG4

TRIS SEQUENCE OF CODE ™FOLLOMS™ TRE PP11-E TARCE (TS INIYTALIZATEON cups
T0 CHECK THAT ELCH WICROMIRO IS EXECOYED I[N ORBER. THE NLCROBREAK
FEATURE [5 USED FOR TRACKLNG.

LN INIT IS5 GIVENR TD THE FP11-E, WHICH ¥a5 PREVIDUSLY IA “D-YODE™

MOIDOLEFERROR IWFO:

FEDLSKN
NELT-MILRGADDRESS-GATING-LOFIC, WUA-RDMS/LATCHES, HFP-URRK
CRON/LAYCEES, FP-EMIT-F, FSPAD-WRITE

FEXIP/LY
AFPFBN-INTERTACE-LOCSIC, FPBRANC2I0>-0BF-DECGDE,
HPP-SRYC-REQSCRANT-LOGIC, JAMUPP-LOGIC, CRONFLAICHES

FNOL/ K10
RBET-ALOJSELECT=-A=SIDE

ERLOJKIL
FSPAD/ ARFFPOUTNUX-DATAPATH

Y A W A MW R W W VW N e e e e

PN AR AR A A A AT AT AR A A AN AT AT A T R AR AR NN NN

T3T14)  SCOPE

H
MDY 405 RS SUBRK ADDRESS TaBLE PTR
H
P*0ATA LOOP ENTERY HERE®
10%: INC DL DHIP 3BUMP CLOCK TM.A.LODF CODNT
b {RS)+, 01 FRET MEXT ODBRK AODRESS, FROM TABLE
LAPAFP JINIT T0 HFP, LEAVE IT ENIALED
LDo& FOBRELR]I) -» HEP
H
ERRPRT FOOAT CHANCE DATA IM ERRDR LDOP
Jm————— =~ERROR-LOOF=ENTERS~HERE mwom=muu
H
ILPUTP JELIN SIDE EFFECTS, DLSADL HFE
LOFPS 000237 7WFP EXEC, FER=0/FLD=0/F0=1/FMM=1/FCC=11L11
FH
mov KELOCO0, 00 JFLAGLS5:4X="10% FOR HFP-EN=FUCAST-UK
MED #HFLAG H
?
SETDY  ,29% ;SETUP PROC-AOMC ESC YIN CLOCE
SETFR 295 FEETAP FP-TRAP ESCAPE
635: 3
Lk #000001,R0 FSELECT HFP INIT FROM BN WEJ SURPDUTINE
2053 uED ST 100 OALY THE IRIT UF KFP
H
295
TSTE LPTITE $IF TIGHT LOOP-DA-ERROR SET, THEN HANG I[N LGo?
AKE 633 # WITA/ LIME-CLOCE GFF, & FPS(FID=1FFMM=0)
3
CLPFP FMARE F3/OROC-HUNG TRAPS
cLRDw ; TATN ERAORS WIN



POP-11/60 FP11-E WLRDWAGE DLACWQSTIC

0QrPRALPTY

2269
1270

22172
2273
1214
2215
2275
2377
2278
12m
12080
2241
1242
FYLE]
104
2285
2286
2187
2288
2189
2290
2291
2192
2193
pril]
2275

00&8ET0
CoE6T4

006ETE

06102
CEE796

405710
06714
tHosT1A

206720
006722

C06T24

006T26
IG6T16
d067340

¢0ETI2
CO5732
006734
006736
0G6740
GNETAT

GO6T44
Q06748

020327
od1414

015600

'rilirad
001136

028027
001402
104c48

100721
104445

0oD72¥

104416
000407

093522
090501
000562
000575
0Q0563

060600
100654

42+-5EP-T7 17250

Q00558

00036
100016

93717
»

POP-11/60 FPL1-E HAPONARE BIAGAQSTIC
02-5EP-17 17130

DIFPENLPLE

2295
2297
2298
2299
2100
2101
2302
2303
2304
2305
2104
2407
2108
2309
1310
2311
2
23113

406750
{06752
QUETSH

006763
006T64

G094
003037
005037

1G4416
11273}

001342
001214

000377

0025621

l:‘fll IC{1845) O02-SEP-TT7 22141 MGE 43

25%:

orLON -~ PPINIT, D-NODE

;
CRP R3, HE6S JENG OF URRK TABLK ?
BEQ 305 3Tz - CHECKX RESWLY OF KEEC
}
NED FREIC D, GET RO=FPIHIJFEC
}
Cur RO, g100016 }0IPD AFPF PBRK 7 (FER=1/FEC=14&)
L1 104 JTES - 0¥ td dEXT DADDR
?
cur &0, §2003 M7 JolON"T ~ CHECK FEC CODE ...
(1.1] 55 }
ERROR 44 JOWNRECOGNLIABLE FRC~CODK
FREPTNTIT FLOW, ONEXP-D FPSHIRFEC ENR™
? E=UBRE = £XP*D WICROADDRESS FOR FPII-EK
] R-FPEELSPEC = RCH"D FPSHIFFEC AFPTER, EXPTD (100016) JR (000371)
¥
aRr 105 ) MORE
£RROR 45 FRAFP DYDRTT UBRE AT ADDAESS
S"FPINLY FLOW, SFP DIDN“T BERERK ERR™
] E-UBRE » EXPTD MICROAGDRESS FOR ¥F11-E
L] R-FPSHI/FEC = RCT"0 FPSHISFEC AFTER, EXP-D (100016) DR (00037T)
¥
(14 195 3 MORE
]
S*END OF DBRE TADLE - CWECK REEULY of SKEC*
ZAPHFP $INIT R¥P, SET FID=1/PAN=0
L1 5115 »n }ON TD NEIT TEST

—-NICROFLOY TABLE FOR REOVE TESP—————-

TLDDR  LABEL J3RANCH-CONDYTION
522 JFPINLIT BOTED)}="™1"
501 FrPINLT.O2
562 3FPLELT.0) ROTCFOD)="1"
575 FPINLY.05
563 SFPINIY.O0G
$.e- {(TRACKED IN PREY TEST}
500 JFPINIT. IO
1113 JCEND-DP~TABLES

1:6!11 30{1046) D2-SEP-TT J2:41 PACE 44
T4

UFLOW - FAIXIT, N-NODE

Py A AR A AT R AT SR RN LA AR RN ARk kAR A
”llli AR R RN A A e B e T ol e o e o o e

puanawn L Y e S T T e T Y T St L a o
,""II.II’I. el - Ll AAkANTEES * L L
FHTESY 15 rau EMABLE H*P WICROBREAFK LOAD...
P L e T e R T T LI T T T
15T15: SCOPE
CLR STINES R0 ITER. OF TH1S ™TEST™
CLR SERFLS JOR ZRRDS EITHER
ZiPHFP 3INIT AFP, SET FID=1, FMM=D

JETEERAALARAEAAR RPN AR AT E AR A AR AR AT R

Fyhiterar

a€nre #3771, M0FPIE JENABLE HFP-OBRK LOAD (VIA LDUR)

J T0 TAKE PLACE IN "SCOPE”

LTt

AR AN A NN AR AR A AR AR RN AR T

SEQ D045
SEQG 0065

SEu 0048
SEQ QUeh



POE~11/60 FP11-E AARDWARE DLASWOSTIC

0Q¥FPEA.PLL

2314
23115

006772

6774
007000

02-3EP=T7 17150

nea0de

170127
005037

040040
Q02650

POP-1L/50 FP11-E HARDWARE DIAGMOSTIC

COFFEL.P11

1T
23Tt
372
173
23171
2175
2315
2aT7
2378
23717
23R4
2381
2392
2353
2384
2185
2306
2387
2388
233%
2390
2391
2397
2393
2394
2395
2396
219

007004
a¢ToLD

0OTRL2
007016
MmT022
007030

007432

007034
607040

207044
D0TORD

007052
DOTREG

07056
007070

07072

00T0T4
007100

0o7102
907106
007112
007120

007122

37124
007130

007134
007140

007142
poT154

02-3EP-TT 17150

112705
aos o0

aD3237
12537
223727
Jo1421

104406

172437
174037

105737
a013Tl

942737
0231733

201151
104066

A60TAT

012705
pO5200

095237
012517
023127
001421

1C4 405

172537
174137

105737
001371

042737
023117

OBTIA4

002540
02646
oB2646

002646
002656
02645

A0LTT

G03646

GOT344

02640
Q02646
202645

032646
02656
0925645

¢ou11Y
202545

oono12

002656

CO2656

00012

102656
002455

‘%C'll 30(1045) 02-SEP-IT 22341 PAGE 43 SEQ 0047

CXPEY, ESPAD.BLACO/S3] DATAPAFA SEQ 0067

P L L e e L e Lt e e e L LDl Ll
FUTRSE 16 EAPNT, 2SPAD.BLAT#FI] DATAPATA

B b I T T R T T T T L T T T

THI3 TEST CONSISATS OF 4 SEPARAYE SOBTESTS OF THE EXPONENTSSICN DATAPATA.
SPECIFICALLY, YME EXFDNEEY/SIGK SCRATCHPADS ON YHE “B™ SIDE, ACO-AL3, ARE
EAPLOYED.
DATA 15 PASSED THRY TARE:

INBGF =p SDSFAGA.E -3 EEPEP.ALU -> S0FER -» SSPRDFESPAD.BLACG...AC3D
N0

SSPAD/ESPAD.BTALD. . ACY] —> SD/FBUS.E -> PROUTNUX —> BUSOLN

DATAPATH, TO FERIFY Irs INTERCRITY. TUERE IS5 OME SOUSTEST FOR EACH
ACCUMOEATONS & "1® [3 RIPPLED THRT BITS<T:z0> #0R THE DATR PATTERN.

REGISTER/LIOCATION DSK:

WFACO+ -INLTLAL SIGW/SEPNT DATA, FRDM TABLE
MFACl+ ~STQRED AFP WOROD-A {SICHSEXPNT} DATR

(14 ={TENP})

(141 -(TEM)

A2 -(TENP)

A3 ~{TEAR}

RO —ACCENULATOR #§ CHTR, (0) > (3}
RS ~0ATA TRBLE PTR

HBDUL!fElRDl nri:

FUUAIER
CRON/LATCHES, JRES/BUL,
F.005.E/EMABLES/DRIFERS, INBUF.h, FPTIN.AUK(DMGXI<15:07>

FERP/EKY
CROMFLATCHES, BOT<I:0>.LOGIC, ESFAD.A, 35PAD.8, S5S5S5D.LOGIC,
EALD.OATAZCNTLIS), ER-REG/SILKE

FMUL/KLD
FPOUT.MAX{PORT-0/ENABLE)

FALO/RLL
CPREVIOUSLY ¥YERIFLED]

"It.l.‘t.l'lll..k-llltl’.lll. Lh 4 whnd kS Ak EAE AN R D
T5t153 SCOPE
3
LOFPS J043040 FINTR-DISABLESF-MQDESTRUNC
TLR MFACOs] JWORD-8 WILL ALWAYS HE ZERO
H
WACTLL 30{10446) 02-5EP-TT 22:41 PIGE 45 560 0048
Ti6 EXPRY, ESPAN.BCACO/]] DATAPATH GEd 006%
)
jomtis e —m— e ———ESPAD.BLACOT DATAPATd-———~-—w——mmr e
1054 ‘0¥ $405,RS 30ATA TABLE PTR
CLR RO FAOME ACC TNTR
]
F*DATA LDOP ENTERS HERE™
205: IeC DeLDOP 330MP CLOCK IN.A.LCOP COONT
XO¥ {RS)+ MFACO+0 GET WGRO-A
[ 1] MFACHeG 12 JODNE WITH THIS ACT 7
FE{") 115 FYES
¥
ERRPET DDRY CAANGE DATA TN ERROR LOGP
}==——==~-ERROR~LOGP-ERTERS~HEREmmcauuan
H
60532 LOF HFACO ACD JINBUFCI4&10T> -> ER -> ECDF]
INBOFCLS> > 5B -3 SCOFS
5TF ACD, HFACL JEBLDF1 -» FPOOTNOX
}SCOFY ~>» 50 -» FPOUTNUK
I51B LPIITE #1F TIGHT LODP-DY-ERRGR SET, THEN HaNs IN LOOP
BNFE -3, FWITAS LIRE-CLAOCK OFP, & FPS(FID=L/FdM=0}
H
BIC KITT NFACL+D JZAP FRAC TO ZERNES
}
cue MTACH  NFAC] J(EXPECTED/LOADED) = (RECEIVED/ITOFED) 7
BEQ 265 3BR IF ARGREE
ERRDR &5 JELSE ESPpMD.B Dalh FATH ERRQR
}"ESPADL B LOE/STY OATAPATH ERR™
¥ ACCERS = HFP ACCOMULATIOR WOKEER DNDER TEST, (0} -» (%)
3 E-OATA = LOADED/EEP®0 DATA IN SICA/EXPAT BET15:07>
] R-0ATA = STORED/RECEIVED OLTA, FORMAT &S LOADED
}
ar 208 Lo0p
------------ ~=eESPRO.BLACTY DATAPATH-———m—m e
115: aay [ L1 FEH OATA TABLE PTR
Inc RO FHUKE ACC CHTR
¥
F*DATA LOOP ENTERS HERE™
ns: TNC ovLDOP FHUNP CLOCE TN.A.LOOP COUNT
vy {RS)* MFRCO+O FGET HJRD-A
cHp HEACD+0, 812 JODME WITH TRIS ACC 7
BEQ 125 }YES
}
ERRENY $DORT CHANGE DATA IN ERROR L0OGP
| =2 RADR-LODP-ENTERS-HERE—-~-ns-s
H
615: LO¥ NFACD,ACL sINBUFCL 407> -> ER -3 ELOF1
FINBUFCLI5> =->» 5D =-» SCOF]
3tF ACL,WFACL JEBLDFY -» FPOUTHUX
3S5C0F) «> 5D ->» FPOUTYUX
tsTh LPTITE JIF TIGHT LONP-yY¥-ERPOR SET, THEN HANZ IN LID»
BME 5135 3 NIYHS LIME-CLOCK OFF, & FPS(FIP=%/Fuu=Q}
H
-} 4 LTI AFACL*D FIAP FRAC T ZERDES
H
cep MFRCD, HFACL JUENPECFED/LUADED)Y = {RECEIVED/STNRED)



POP-11/60 FP11-B BARDNARE DIACWOSYLIC ;:Eill A0[1046)  D2-BEP-7T 27141 PAGE 47 slﬁs:gl!

DQFPER.P1] 92-3EP-T7 17250 EXPAY, ESPAD.ACACGS3] DATAPATH Go5e
2426 O00Ti56 001751 . g ns - 7BA IF AERKE .
2437 DOTLED L0406 IRENk &5 JELSE ESPAD.B DATL PATA ERROR
28 ’ $UESFAD,B LPX/SYE OATAPATH ZRA™
2439 ] ACCRIE » PP ACEOSPLATOR NOMBER QNDER TEAT, {0) -> (3}
2430 ) E-DAYR = LOADESFEKP“D DATA IN SICH/EXPEY BIPC1S5307>
M ? R-QATE = SETORED/RECEIYED DATA, FDANAYT 45 LOADED
143172 ¥
2433 Q07162 D09T47 (1] s 3EDOP
4314
2435 Prmmsm—mnmn e SP AT A CACZ] DAMAP AR e e
2436 007164 012705 007344 128 %o¥ 05,8 JUATE TABLE PTR
143 QOT1T0 005200 Inc 13 J8UNP ACC CEHTR
2418 . . 3
243% F*DATL LOOP ERTIRS HERET
2440 DATLIT2 G0523T  0GI640 2231 e DWLOGP 00WF CLOCK IN.&.LOOF COUAT
2441 A0TLTE  B1353T 0O2646 Lol {5}, HFACEe O CET WORD-A
2442 007202 01372 0026456 00Q0%% cap NFLCO+D, 12 JDOME WITA THIS aCC ?
2443 007210 Qo421 REQ 135 1YES *
2444 }
445 007212 104408 EARFAT JOONT CHANRE DAYL IN ERROR LDOP
2446 pmm==mn——ERROR-LOOP -ENTERS=HERE~ =~ ~e=—r
2447 }
2448 007214 172637 002646 L7413 Lor WFACD AC2 FINBOFCI4107> -> ER ~> E[DF]
2449 $INBOFCIS> ->» 50 -» SEDF]
2450 0OT220  1T4237 002654 1T AC2,WFACY JEBLCDFI -> FPODINUX
245t ) 3SLOF1 -> 50 -3 FPOUTHUK
2451 007224 105737 002645 1518 LPTITE FIF TIGHT LOOP-ON-ERROR SET, THEM ALNG INK LOOP
2453 007216 DO13TL BNE ¥ 3 NITHF CISE-CLOCK DFF, & FPS{FID=1/FNM=0)
2454 ]
2453 007232 Q42717 BOBLTY? QO2E56 BIC HTT,HAPACY +0 $ZAP FRAC TO ZEROES
245% ]
2457  GOT240 023737 DO2646 002656 .14 MFACO,NFACL JCEXPECTED/LOMIED) = (RECEIVAD/STDRED) 7
2458 007246 0J1751 BEQ 225 JBR IF AGREE
245% 00750 104066 ERRGR 65 JELSE ESPAD.B DATL PATH ERROR
#4560 3PESPAD.H LOXFSTL DATAPATH ERR™
461 H ACCHES = BFFP ACCUMDLATOR MOMBER TNGER TEST, (0} ~» (1)
2462 H E-OATA a LOMDED/EN? -0 DATA I¥ SICN/EXPNT BITC1S:107
2481 H R-DATL = STORED/RECELVED DATA, PORMAT &5 LODADED
2464 ¥
2465 007252 Q00T4T L.1] pri $LDOP
2455
2467 jrmmrrressmereeeESPAD.BCACIE OATAPRTA-——---——————mm
2468 007254 013705 007344 13%: oy $405 25 ~  3DATA TABLE PIR
2463 007260 DO52Q0 I RO JHUKF RCLC CNTR
2479 }
il »*DATA LDOP ENYERS HERE*
2472 0071262 005237 0032640 13%: 1ac oNLGOP 3B0MP CLOCK IN.A.LODP CDUNT
2473 OQ0T266 CI253T 002645 *0¥ (RS} +, NFACDH0 JEET WORD-L
2474 QDT2T2 02372 002645 000012 AP KFACCH+0, 812 JDDNE WEITH THIS AlC 7
2475 007300 Q01435 BEQ STV ¥* JNELT TEST TF DDME
2475 H
47T 007302 104406 EQRPUT JU0NT CRANGE OATA IN ERROR LDAP
2478 J3—meemrm~ERROR~LOUP-EN PERS-HERE ———~———~
2479 H
2480 007304 172737 002646 E3%: LDF APACO,RLD 3INBOFC14:0T> —-» ER -» ELDF]
2481 JIMBOFCLS> ~> 50 > SCOF)
PDP-11/60 FP1L-E AAROWARE DIASNQSTIC MACYLl 3041045} O02-SEP-17 22:4L PAGE 48 SEQ $050
GOFEEN.PLL G2-5EP-T7 17150 T16 EXPNT, ESPAD-BLACO/FID) DATAPATH SEQ 4070
2482 007310 174331 (02456 i3 ACI MFACL FERLDF] =» FPoDTe0x
2443 FSIRTY ~» S0 -» FPOUTHUR
24R4 007314 105737 D0I84S TSTE LPTITE LF TIGHT LOOP-ON-ERROR SET, THEN HaN: IN LOOP
3435 007320 H01ATY aNE 6i% } MWITRS LINE-CLOCK OFF, & FES(FID=1/¥MM=0)
486 H
2487 007322 042737 0001TT 0026%4 BIC ELF7,NFACLED 3LAP PRIC YD ZERDES
1484 ]
2489 0073130 023TIT Q07648 002656 THP ®FACO, MFACL }CEXPRCTED/LDADED) = (RECEIVER/STURED) ?
2498 0073315 QD1TSL 1L ] 235 JBR IF AEREX
2991 QT340 104066 ERROR -1 JELSE ESPAD.B DATA PATH ERROR
2492 FUESPAD.E LDXFSTX DATAPATH ERA™
2492 3 ACCBER = BFP ACCUMULATIR WUNBER UNDER TEST, {(0) -» (1)
2994 b E-DATh = LOADEDJEXP=0 DATA IN SIGNZEXPNT BITZ15:0T>
2495 ] R-0ATA = STORED/RECELVED DATA, FORMAY AS LOADED
FLE] 3
1457 007342 0QO0DT4T BR 213 JLOOP
2438 Fl
2499 1
;gg? SUERRFEFEEEE IR R ER G 1 ER I E LI  ERETR R IR T LRI ETIELLERERELEIEEE
3
2512 b ] DATA FOR ABOVE PEST:
1503 3
2504 ¥ S5EGE EXPNT
2505
2305 007344 00bOOT 405: -HORD  DOQGOO 3] one
2507
2508 007346 171600 <HORD 137500 i1 m
21509
2310 00730 DE020D +TORD  DDO244 30 ol
msn
2512 007352 100400 00RO 100400 3 202
25113
2514 007354 Q0tooo -d0RD 001004 114 04
515
25l4 007356 tD2000 «NORT 102040 3 019
L7
2318 00Ta6e 004000 ~HURD 004000 1 o
1519
2520 00732 010000 - HORD e1a039 30 o040
252
7523  0O73s4 120000 «HORD 1790090 X1 1a0
2%23
2424 GOT3A6 140000 -HORE 1400400 3 200
2525
25 007370 UongDR «HORD  000DOD 30 0ao0
2527
2528 007372 Q00GL2 HORD 12 FCOONES
252%
2510
15311
15’2 ’,ltﬁﬁttntiiitﬁtill EEEA AR AN AN TAN N RN AN AR AR TR F AT RN A AN ARS
253: IMTESE 17 EXPHT, ESPRD.RCACOF3) DATAPATH
25

¥
2515 ’ PHIS TEST VERIFIES THE INTEGRETY OF THE "A™ SIDE EXPONENT/SICW
2315 ? DATAFATH AND 5CRAICHPADS.
PRk H THLIS YEST REPEATS TAE SAME DATA PATTERNS AS MBOVE, BUT THIS TIME



POP~LLFS0 FPL1-E ARRDUARE DILGWDSTIC

0QFEEA.PI1

2538
539

9073714

Q07316
Jotaoz

aopeoa

170127
oQs0a?

#2-SEP-TT 17150

040040
002650

POP-11/50 FEL1-F HARDFARE DIACNOSEIC
02-3EP-7T7 17150

OGFPEA.P1]
2594
2595
2595 007406
59T pot4eLz
2593
2599
2600 007414
601 007420
2602 007424
2601 007432
2601
2505 007434
1606
2607
1608 00T436
50%
618 007442
611
2612 D0T444
2613
2614 007446
2615
26156 007452
2617 00T456
2618
2619 0074580
2620
W21 BOTAGS
2622 0QT474
2523 0071476
824
2625
2516
2627
2628
2623 007500
630
2631
36312 01502
26313 001508
2634
2635
2635 007510
2637 007514
16318 007520
26319 007526
2640
2641 007530
2642
2541
2644 007532
2645
2646 B0T516
2647
2648 (GOTS40
1649

012705
noseoo

205237
012337
023737
01423

1044086

172437
174000
112400
174037

105731}
031367

0427237
Q23727

001747
L0467

Q00745

012705
en3 200

035237
123537
023727
001423

194406

172537
174101
112501

CoTTeE

0025640
003646
Q02646

Q02646

002656
002645

000177
002646

0 TT6E

Q02540
002646
402646

0G2546

904012

02556
002656

dooo12

RACYLE J0(1046) O2-SEP-TT 22141 PRGE 49

r1?

TN RV N W W e N g e W T T N T R W T R e e A W A e R N W N el b e e

EXPNT, ESPADLALACO/3] DATAPALH
EWPLOYS THE ™4™ SYOK EXPOAENT/SICN SCRATCEPADI.
OATA IX PASSED THRD THE:

SEQ 0051

SEQ 0071

INBOF => SD/FBUS.XE => EXFET.ALT -3 SD/ER -> SSPAO/ESPAD.RLACD...AC3Y ->

=¥ EXPRT.ALY ~» SEFER -> SSPADJESPADLALACO.,..AC3)
AND

S3PAD/ESPADL ALACO. 4 ACT] > EXPET ALY -> SE/ER -> SSPADSESPAD.RLCACO...AC3T -»

-» SD/radz.xk -> FROOTADN -> HOsSOTE

DATAPATE, TO VERIFY 1vS IRTECRITY. THERE I3 0ME SOBTEST FOR EACH
ACCRNOLATOR; & “1% IS RIPPLED THND WITS<T:0> FOR TAE OATA PATTERE.

THE PASSAGE TARD ESPAD.D NUSF B DONE BECLUSE TAERE IS AC WAY TO
READ ESPAD.L DIRECTLY, YIL LOAD/STORE-TYPE [NSTRUCTIONS.

REGISYER/LOCATYION OSER

MFALhe —IRTTEAL SCCH/EXCNT DATA, FROM TABLE
NFACL1» -STORED AFP WORD-d (SIGE/KIPNT) DATM

aco ~[TEMP)

141 -{TENB)

ac2 ~(TENP)

AC3 ~{TENP)

RO ~LCCOAULATOR #4 CHTR, {0) -> {3}
RS -DArL TABLE PIR

HODULEFERROR IAFD:

FAVASRA
CROM/LATCMES, JREGFDUA,
f.BOS.E/ENABLES/ORIVERS, INBGF.&, PPIN.NUX{DMOX)S15:0T>

FEXPSKG
CROMFLATCHES, BOTC2:0>.LDGIC, ESPAD.A, 35PAp.Ar $S/50.LOGIC,
EALU.OATA/CHNTL(A,R), ER-REG/CLK

FNUL/X1D
CPREFIDOSLY VERIFIED]

FALD/K1L
CPRE¥VINOSLY VERIFLEDY

J R A A A R R N R AR A A A AR AN RN AR AR AR AN AN SRR R

T5TLT:

SCPE

H
LOFPS  #040040 JINTR-DISABLE/F~HODR FERUNC

CLR NFLCG+2 JWORD-B WILL ALWNYS BE ZERD
H
MACYLL JOCLUAS)  02-SEP-T1T  22i41 ALGE SQ SEQ 9e52
n? EXPET, ESPAD.ALCACDA3] ONTAPATH SEQ 097z
}
Jusmmm—— e mwun—ESPAD AERCOY DATREATH————mmwom e
s LHL ] 05 RS IMATL TABLE PIR
CLR RO JDUMP ACC CNTR
}
J*DATN LOOP ENTERS HERE™
ki1 1] INg DWLDAP }BONP CLOCK IM.A.LODP COUNT
oY {R3)#,KFACO+D JGET NGRD-A
CHP HFACO+0, 312 JOOKE WITA TEIS A(C 7
AEQ 1 JYES
}
ERRPET J00NT CHANGE DATA IN ERROR LOOP
pmmmmue——ERROR-LOOP~ENYERS ~HERE = nm————=
H
60%¢ LDF WFACD, ALD FINBOYC14:407> > E% -> ELOT]
HINAOFC15> -> 5D -» SCpFI
ST¥ ACO,ALO JEALDF) -» ELSFY
}3LOF1 -> 55 -> SC5F1
LOF ACD ACO JEHCSFT -» ETOF]
}SS =>» 30 ~» SLOF1
STr ACO, MFACL FEELDF1 -» FPRUTTUX
3}SLDFY -> 50 -> FROOTNOX
TSTH LPTITE $IF TICHT LOQP-OM~ERROR SET, THEN HANG IN LOOP
BNE L1 3 WITHf CIWE-CLOCK QFF, & FPS{FIQP=177MuN=0)
]
-} 44 FLTT NFACLsO JEZAP FRAC T ZERJES
F)
CNp MEACO,AF4CY F{EIPECTED/LOMDED} = [(RECELVED/STORFD)} 7
REQ 0% J8R IF AGREE
ERROR &7 3ELSE ESPAD.A DATA PATH ERROR
FRESPAD.A LOX/5TX DATAPATY ERQ"
] ACCEHEE = EFF ACCUWOLATOR WUMBER ONOY¥R TEST, (0) -> (1)
) E-DATh = LOADED/EXP-D DATA IM SICNJEXPNT BIT<15:01>
3 R-GdTh = STOREG/ARCEIVED NATA, FORMAT AS LOADED
H
BR 0% sLaog
prommmeumem e ESPAD . ACACTY ORTAPATE———mmmmmmm ey
1%z Moy FL0S,RS FOATA TAHLE PTR
Iec RO FEDMP ACC CRTR
H)
}*DATA LODP EATERS HERE*
21%: me L J0? SOUNP CLOCE IN.ALLODP COURT
oy {R5) 4, MFLCOe0 JGEY WORD-2
CHP MENCO*O, 212 FOOME WITH THIS ACC 7
BEQ 125 JHES
H
ERRPNT FOUNT CHANGE DATA IN ERROR LOU®
$o====e—-ERROR=LOOP-ENTERS=HE RE ===~ -
}
61%: LOF MFACH,ACL JINBUF<14:07> ~> ER ~> ECOF]
JINBUFCIS> -5 SO ~» SCOF7
STF REL,ACL 3EALOF] -» ELSFI
JFSCDF1 ~» S5 -5 SCSK]
LDF [ V3 ] JEBLSF1 -» ECOFY

¥35 —-» 80 -> 5INF)]



POP~11/60 FP11-E HARDWARE DIAGNOSTIC MAC¥E]l JO({1046) 02=-SEP-TT7 22:d1 PLCE 51 SEQ 00%3

DQFPER.P11 62-5EP-TT 17350 ny RXPWE, ESPAD.ACACD/3) DATLPATH SEQ 0972
2650 Q07542 174137 00265 - sTP KC1,WFACY - 3EBCDFI -> FPOUTMUL
2651 $8CDY] -> S5 -> FROOIMOX
2652 007546 105737 002645 TATH LPTITE FIF TIGHT LOOP-ON-ERROA SET, YAEN AANG IN LDDP
2653 007552 001357 T 311 3 WITHJ LIWE-CLOCE OFF, & PES(#ID=L/rNN=0)
2654 3
2655 007554 042737 000177 002656 L1344 LT, AP acL+R ;znr FRAC TO ZEROES
2656
2657 007562 0Z3IT3IT 002646 DOIG56 cap MFLCO, MFACT :(slr::reurtnunsn) (RECEZAVEDSSTORED) 7
2658 BATS70 001747 .14 215 3BR If &
2659 001572 104067 ERRUR 4T JELSE xsrln. DATA PATR ERRQR
2660 $mESPAD.A LBESSTI OATAPATH ERR™
2661 } ACCRSE = HFP ACCONULATOR WUMRSR UNDER YESE, (0) —> {1)
2662 : ¥ E-DATA = LOADED/EKP*D DATA IR STGW/EXFAT HITCISIOT
2663 3 R-DiTA = STORED/RECK[VED GATA, FORMAT &S LDADED
2664 }
26565 00TST4  OQQTAS ag 21% JLDOP
2466
1667 Jmmmmm b e R A DL ACACE] DATAP AT = e *
2668 007576 012705 007766 1258 Hay 2405, 05 JDATA EABLE PTR
2663 007602 005200 i ] FAOMP ACT CRYR
2570 ’
2671 F¥DATA LOUP ENTERS HERE*
2672 007604 005237 0DIG4Q 252 I DELOOP FBUMP CLOCK IN.A.LOOP COUNT
2673 007610 Q12537 002646 nay¥ (RS )+, MPACO+D IEET WORD-h
2574 ODT614 023727 002546 Q00012 CHP MFACO+0, 12 JOONE SITH THLIS ACC 7
2675 007622 061423 BEG 13% IVES
2676 H
2577 007624 104405 ERRPEY FOORT CHRMNGE DATLK I¥ E®ROR LODP
2678 3 =mmemn g RROM" LOOF~ENFERS ~HE RE—— —————=
2673 3
26B0 00TH26 172637 DO2846 6281 LD¥ MFLTO,AC2 FIMBUFC143073> —» ER -3 ELOF]
23dl FINBOFCISY» ->» S0 ~>» SCOFJ}
26A2 007632 1714202 STF AC2,AE2 SJEMDF] -> ELS5FT
268 3SC0P1 -» S5 -> SLSF)
2584 DOTEI4 172602 LoF AC2,AC2 $ESLSF] -» EIOFF
2685 35% -> 30 —-> SCDF]
2686 Q07636 LTH237  DORI656 3TF AT MG #ESCOF1 -> FPOOTAOX
2687 35CDF) =>» 5D ~» FEOOTKOX
2588 007842 103737 002645 518 LPYLTE yir TIGAT LJUOP-QM-ERROR SET, TAEW HARS IN LOOP
268% 007646 Q01147 ASE 625 ¥ ¥WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)
2690 )
25%F 007650 042737 000177 002656 91¢ FLT7, NPRCESD JZAP FRAL TO ZERJES
2692 ¥
53 a0TES6  023TIT 002646 OO26%E CHP MFACO NFACL JCEXPECTEDSLORDED)Y = (RECFLVED/STORED) 7
2654 00TERL  OD1747 BEC 225 38% IF AGREE
2585 ODTSAE 104067 ERROR &7 JELSE ES5PAD.A DRTA PATH ERADR
2596 J"ESPAD.A LDKZSTE OATAPATE €RR™
2697 ! ACCEEN = WFP ACCOMULATOR WUNBER UWDE®R TEST, (0} -> (3}
2593 H E-DRTE = LORDEDJEXP-D DATA 18 SIGNJEXPHT BITC15:07>
2699 H R-DATA = STORED/RECELYED DATA, FORMAT AS LOADED
21on 3
270F  DOTSTO 000T4S 8R 225 JLaoe
2702
2103 [ et ———— ESPAD.ACACIT DATRPATH~~=swmammmmm e
104 Q07672 QL2705 ORTISE 13%: noy JA05 RS sDATA tlﬂLE PIR
2105 U776 005200 e RO FRONE ACC CHTR
POP-11/50 FP11-E HAROWARE OIACROSTIC MACY11 AC(1046) OF-SEP-TT 23141l PAGE 52 580 G0S4
DIFAFA.211 02-55R~7T 17150 nt EXPNT, ESPAD.ALACO/31 DATAPATA 5EQ 6074
7Tos H
2107 s*DATA LODP EWTERS HERE®
204 COT7TOC Q03237 002640 235: INC paL OOoP JBOMP CLOCKY IN.A.LDOP CLURT
2709 007704 012537 O0O02E46 wD¥ (RS)}+,NFRCOs 1 35ET WORD-A
2710 LOTIIR 023727 002646 000012 cue HPRACO+0, 012 3DONE WITH THIS ACC 7
711 007716 001437 :1.4] 5120 » JNERT TEST IF DONE
712 H
27131 007720 104406 ZRRPUT FOONT CHANGE OATA 19 ERRUR LOCP
g:{j §-=======ERROR-LODP~ERTERS ~HERG ~mowns
3 }
2116 00ITZZ LT2131 00646 615 Loe NFLCO,A0) JLMBOF<14:0T> -» ER => ELDF]
717 JINROFLLEY ~» S0 -» SCOF)
2718 007726 174303 STF AC3,AC3 FEALDFY > ELSP)
2719 ISTOPY -> S5 -3 SLSFT
2120 0OITI0 192103 LDF AC3 AC3 SERLSF] -» ELGF?
211 155 => 50 => SCOP2
2122 091732 1714331 002556 StF AC3 KFAC] FERCOFY ~> FPOUTHUX
2743 33C0F} -> SD -> FROUTMUX
2124 007736 105737 002645 1518 LPTITE #IF TIGAT LOOP-ON-EFRDR S&T, THER HANZ EN LODO®
215 00774 ODLIEY ORE Bis 3 WETHF LOINE-CLOCK QOFF, & FPE(EID=1/FHM=0)
2726 3
2727 DOTTA¢ 042737 000177 002656 BIC 1717 ,4PRC1+0 ERE PRAC TU ZEMDES
216 H
2129 00Trs2 423737 Q02545 DOD265H LHP HFACO, MPAC]L J{EXPECTEN/LOADED} = (RECEFVEDSSTOGRED) 7
2710 A0TTIGD GD1747 BED 235 $BR LF LEREE
2731 0QTTE2 104067 ERROR 67 JELSE SSPAD.L DATA PATH £RRODR
2132 F*ESPAD.A LOX/STX DATAPATH ERR®
21713 3 ACCRE$ = HFP ATCUNULATOR NOMBER UNDER TRST, (0} -» {1)
2734 3 E-OATR = LOADED/ELP®D DAT& TH SIGN/EXPKT BIT<15:07>
2135 h R=-DATA = STORED/RECEIVED DATA, FORMAT 15 LOADED
2736 3
13T QoTI64  00OT4S 14 235 FLOOP
27134 3
2119 3
%;4g FEEEERRETEPLIRIRTEGET IR IERFTIERERIEARRLREEREIRELIREICIETIERRELIREFE
4 E
2742 1 DATA FOF AROVE TEST:
2143 ¥
2794 ¥ 1] EAPNT
7145
2145 DOTTEE  00DOOR (11 .NORD  00ODGO 30 won
1147
2748 OUTTTR 177600 WORD  17TE00 n 377
2749
2750 DOTTTY 000200 LNORD 06D2ZOG 38 001
2151
2152 U774 190400 -NORD 100400 H 002
2131
2154 007176 fOol1000 - HORD 001060 30 [H L]
2T5h5
2756 010000 102000 WORD 102000 F 010 v
2157
2759 010002 Q04000 LMORD  0G4000 30 t20
2159
F160  010GU4 010000 = WOED 010000 B3 040

2161



FOP-11£50 FP11-E NAADWARE DEACEOSTIC

DQFPEA.P1L

2762
2763
2764
2765
2766
1761
2768
T4
rigl]
PLph
FLAr
1773
27174

010004
0104010
0190012
10014

120000
140400
onoose
200012

02-5EP=7T 17150

POP-11/60 FPY1-E UARDNARE DIAGMOSTIC

DQFPEA.®11

pl:3 44
161y
2820
2821
20822
2423
2824
2B25
2826
2821
2820
2873
2830
ELED
2032
2833
2834

019016

010020
010024

210030
010034

010040
GL0044q
arg0se
410054

010040

010062
010066
L Sl
010072

410076
ol10102

d10104
010112

e101 10
elo12z

010124

010126
010132

G2-5EP-TF 17150

LI LELE

170127
905037

0127205
ara2rae

005337
0123537
023727
1423

104406

172737
174304
172704
174337

105737
on1367

042717
az3737

Dy
104065

Q00T 45

oLtTes
005200

40040
002550

010222
000004

002540
002646
q02545

002546

002656
402645

400177
Q02646

010222

o012

002656
002656

:{glll 30(104%) U2-SEP-TT 22141 PIGE 33 SEQ 0055

ELPAT, E3PAD.ALACO/3] DATAMATH SER. 0075
’ HORD 130000 3 100
«ORD 1404000 3 00
+HORD 000000 e 0l
«WORD 12 1<poEE>
JpERERNEES =k Lt St Lol AXEERAAREA R BEA RS Ead
FETEST 0 EXFAY, ESPAD.ILACA/ST DATAPATH

THIS TESY YERIFIES THEC INPRGAITY OF YHE #B™ SI0E RIPONENT/SICH
DATAPLTE ABD SCRATCUPADS, AC4 AND ACS.

PETS TEST REPEAYS TEAE SANE DATLE PATTERES 45 AAQFE, PUT TAIZ TIME
ENPLOYS THE “3* SIDE TXFDNENT/SIGE SCRATCHFADS,

DATL 13 PASSED TURT THE:

INROF => SDSPBUS.E -» E.XPNT.ALE -> 3D/ER -> SSPADFESPAD. ACAC2/AD ->
~» EXPNT.ALG ~> S5/ER => SSFADFESPAD.BTACESS)

AND

SSPAL/ESPAD.BEACASSD => EXPEY.ALY => SS5FER -> SS5PADJESPAD.BUCACI/3Y =3
=> SO/FROS.E -» PRODTADI -> BOSDIN

OATAPATH, PO YERIFTY ITS INTEGRITY. THERE 15 ONE SUSTEST FOR EACH
ACCOMOLATORF A "1™ [S5 RIPFLED THRU GITS<Ti0> FOR THE DATA PATTERM.

THE PALSSACE THRD ESFAD.ALOFI MOST BE DOME BECAUSE THERE KI5 ND WAY TO
RELD ESPAD.BLCACATSY DIRECTLY, ¥YiA LOAD/STORE-TYPE TNSTROCTIONS.

RECISTERFLOCATION OSEx

MFPRCO+  -IWITIAL SIGN/EXPHT OATA, FRONM TABLE
HFAC1+ -STORED BFP WORD~L {SIGE/EIPET) DATA

Ac2 -(TEHP}
aca ~(TEMF)

i ~(TENP)

ACS -[TEMP)

RO ~ACCUNTLATOR B CHER, (4) -> (5)
RS -BATA TABLE PIR

MOOOLEFERRQR INFO:

FNOLFES
EROM/LATCHES, JREG/ADL, FIR.SF/DF,
F.BUS.E/ENABLES/DRIVERS, INROF.L, FPIN.MUX{DNOX)}<15507>

L R R T T T P T T o T L "X ey ANy )

FERPFED
MACYLI1 30(1045) O02-5EP-77 223d]l PLGE 54 St DO5E
120 EKBNT, ESPAD.BUACHFS] DATAPATH EE3 0076

H CROM/LAYCHES, RUTCI:0)-L0GIC, ESPAD.A/B, SSPAD.A/B, S&75D.LUSC,
¥ ESPAD. A/B.ADDR, TALU.DATR/CNEL(A,B), ER-REG/CLK
]
H FMUL/ELD
¥ TPREFIDUSLY YEREFIED)
}
3 FALUFELY
} CPREVLOOSLY VERIFIED]
H
;,lAtﬁhlltait‘IIttuttIt-lttttaﬁ'titttltllt.l‘ﬂtt.tahnnttwlttttttt
131202 SCOPE
¥
Lpres 40040 JINTR=-DISABLEfF-NDDE/TRONC
LLR MFACO#2 FWORD-B WILL ALWAYS BE ZERQ
3
}
pommmmmmee e ESPADLALACE] DATAPATE-——~mm e
105z v #405,RS sDATh TABLE PTR
oY #4,00 $SET ATC CATR
}
F*DATA LODP EWTERS dJERE*
205r Inc byLDOP J80MP CLOCK IN.L.LOOF COONT
uov CR5) 4+, NFACO+D JCET KORQ~-A
CHP NFACD+O, 112 JPONE WITH THIS aCC ?
BEG 115 $YES
)
ERRPNT JRONT CHANGE DATA [N ERROR LOGP

3-—-=r=s—ERRDR~LOOP- EMTERS—HERE——~— ===
s

60%: LOF MFACO,ACY $INBOFCTIAZDT> -2 ER -> ETDF)
JINBUF<15> -> SD ~> S{DF2
STF AC3 ALY JEACDFY -» ETSH]
33LaF1 -> 35 -> SLSF3
LDF ACE,aC3 JEBLSF] -> £LDF1
$585 -» 5D - SCOF)
srr ATI,HFACL PTALDF] -> FPODTAUX
FSTDFY -> 3D -> PPOUTHOX
1518 LPTITE JIF TIGAT LOMP-ON-ERROR SET, TREW Had5 iN LOOP
BEE [-1:3 7 WITH/ LTME-CLOCK OFF, &L FPSCFIO=1F7MM=D)
¥
BIC LTT,RFACL1+D JEZAP FRAC TO ZERIES
H
11 MFACO  AFACL F(EXPECTED/LOADED) = (RECEIWED/STORED) 7
BEQ 205 18R IF AGREE
ERROR L1 JELSE ESPALR.B DATA PATH ERRQR
IRESPAD.G LDI/STE DATAPATH ERR™
¥ RCCRES = HFP ACCUNULAYOR NOMBER UMOER TEST, (4) -» (5)
H E-OATR = LOADED/EXP-D DATE IM SIGNJEXPNT RIT<15:07)
H R-DATA = STIREDSRECEIVED DATA, FORMAT A5 LDADED
i
BR 205 ILAGF
Jommmmo A ———— ~ESPADLBCACS] GATAPATA-—-=evmomoaao
115: Hav E405,R5 JEATA TABLE PO

IuC RO $BUNP R(IC CNTR



POP-11/50 FPil-E ARRPWARE OLRGNOSTIC

DGFeEL.P11

244
2875
2876
2077
2878
2579
roll
2501
2883
24P3
2384
mes
13844
2887
2483
2849
2390
2491
2892
2493
H4
219%
2474
2897
24398
239%
2700
2301
2907
2303
2904
2405
27908
2307
2308
130%
2910
3911
23l2
2912
2914
2915
2918
2917
2913
2919
2320
1711
242%
2923
2974
2345
2325
2377
2928
2349

010134
o1914¢
QL0144
010152

010154

010156
010LE}
010164
010166

010172
a1elrs

alozoo
Q{206

a10214
910216

a1022¢

01azz22
010224
010226
Q19230
010232
010234
0102136
110240

005237
12537
023727
001437

104406

172637
174205
172605
174237

1D5737
401367

042731
023737

4o1TAT
1040566

000745

Dono00
171600
o00z00
100490
001000
19z000
ap400d
Qlogon

02-5EP-TT 17150

002540
002546
002545

0032646

DO2656

002645

0a0117
002644

00912

002556
0R2656

PRP-11/60 FP11-E HARDWARE DLAGROSTIC

DAFPFR.P1]

2930
2931
1937
2933
P EL)
2938
2938
2727
2338
2939
941
2341
2342
2941
2944
2945
1745
2947
1544
19439
2939
2951
2952
2931
2933
2955
2956
2957
2958
2959
2960
2941
2962
2463
2964
2965
2966
967
2964
2959
370
9T
2912
29711
974
1975
2916
2977
2978
2919
2984
2911
2942
2981
2904
298%

010242
010244
010246
010250

010252

010254
030250

010264
10270
010272
010275

Q2-SEP-TT LTL50

120000
140900
000000
000012

Do0ocde

170127
012165

035237
012500
Q25027
001431

00040
010240

oDI64D
000656

NACTLE JO[1045) O0I-SEP-T1 22:d4l PAGE 55

0

2152

&15:

Lo P )

405z

EIPNT, ESPAD.BLCACA/S] DATAPATH

}
y*0afd LODP ENTERS HERE®

ec avLoar 3B0NP CLOCK IN.A.LDOP COINT
Ho¥ (A5) e MFLCO+ 0 JGET MORD=-A
CMP NEACOe 0,812 ;O04E WETH THI® ACC ?
L] 5121 3 3EEET TESY EF DOBE
H
ERRPAT 300dT CAARGE DATE YN ERROR LOOP

}-mvmman-ERAOR-LOOF -ENFERS—HERE - swm—v—
?
JIABOFCEA307> -> EA => ELDF)

LBF MPACO,AC2

3TMRUFC]S> -> 50 -» SCDF1
STF AC2,LCS JEALDF] -> EL5F]

$3LDFY ~> 55 -» SI5FT
LOF AC5, ACE 3EBLSF1 -> ELOF]

}33 -» 50 -> BC0F1]
stF AC2 HFACL JESLOF] ~>» FPUUTWUX

FSCOF1 => 5B -> FPOOTMUX
TSTH LETITE

SEG 0057
SEa Q077

3IF TIGATY LOOP-OE-ERROR SET, THEN WANG IN LDOP

BAE i © 3 WITH/ LINE-CLOCK OFF, & FES(FLD=1/FMM=0)
Brc FLTT,KELCL+D FIAP FRAC TO ZERQES
3
CHP NFRCO, KFACL ’(Engcf!n!LDlDEa’ = [RECEIYED/STURED) 7
BEQ 21§ 38R IF AGREE
ERRDE 65 JELSE ES5PAD.B DATR PATH ERRAOR
JPESPAD.R LOX/STX DATAPATA ERR™
} ACCEEE = HFPF ACCUMOLATOR NOMHER UNCER TEST, {(4) -> {5}
¥ E-DATA = CLOADRZO/EIP*d Dath 1w SICEHFEXPET BITC15:07)
3 R-DATA = STOSEO/RECELFED DATA, FORMAT AS LOADED
’
: 13 215 JLOOP

N L R L L L L T Ry i

OLTA FOR ABDVE TEST:
ZIGN EXPNT

LJMORD  OGUOOD 10 000
JWORD 177600 i 377
JHORD 000200 30 on1
JHORD 100400 it o002
LHDRD 001000 30 004
.HDPD 102000 i1 010
MDD 004000 50 020
.MDRD  OQlOGOO 30 040

MRCYLE 3JO{1048) O02-SEP-T1 27:41 PLGE 56

Ti0

EXPHT, ESPAD.BLACASST DATAPATH

- WORD 120000 31 160
- HORD 140000 21 200
«HDRD 0a0900 30 i1
- i0RD 12 }<ODNE>

AR A A A A AN AN A AT TR RN ANE AN A d e A R

I*TEST N EK?NT, “LDEXPFSTEXF™ FPINMUX(DOIUT) DATAPATA

e T e e R P L T P L

THIS TEST RONS & RIPPLING-™1* PATTERN THRU THE:
BM/CPR -> OODYT -> FPINMOX(DOUT) ~> INBUF -> ER -» ESPAD

PATH T) CHECK ITS VALIDITY, IN POSITIONSC€14:07%.

RECLISTER/LOCATION O5SE:

ACO -{TEMP}

L —[HPUT EXPNT FOR "LOZXP™, EXP°D RESULT BACK
Rl -0UTPUT FRON *STEXP™

RS -DATL TABLE PIR

AODDLE/ERAGR INFD:

FRUA/ED -
CROMILATCHES, JREG/BQR, -
F.BUS.EFENABLERS/ORIVERS, IMOOF.A, FPIN.MULCQOOTIC<14:07>

FEXZ/KY
CROMILATCRES, BUTC2:0>.LOBIC, EALU.DATAJCNTLIR)}

FHULSL1I0
[PREVIGUSLY YERIFEED]

FRLD/NLL
CPREVIDOSLY VERIFIED]

IFRban LA DL AL LR L e T TR P S AL eI A e L e Ea st Ll

T5T21:

10%:

SCUPE

¥
JIMNTR-DISARLE/F-40DE FIRUNC
FDATR TABLE PIW

LOFPS 4040040
%oy 405,05

FUDATA TABLE LOOP ERYERS AERE®

INC nWL3I0R $RUMP CLOCK [N.K.LOOP COWNT
40y (R3)+, R0 GGET INTTLAL OATA

oHp RO, BEES 3O0NE 7

8EQ 15122 35 PWEXT TEST [F YES

3EQ 035R
iR 0973



POB=11/50 FPI1-E HAROWARE DIACHOSTIC
d2-SEP-TT L7350

DYFPEALFIL

1985
29871

3035
303%
037
038
019
1040
LD

10300
010304
010306
10310
019312
010316

910320
010324

010338

010332
010334

10336

010340
010342
010344
410346
019350
0106352
019354
010356
G16360

152700
104408
175400
175001
105737
091373

052101
052700

020001

Q017154
104112

Q00T53

000200
0eRLo0
booe4g
oe2e
0010
000004
1062
dogany
900656

0025645

o290
40a200

PO2-11450 FPL1-E HARDWIRE DINGWOSTIC

DOFPEA.P11

3642
1043
3044
3045
3045
3047
30449
ey
lud
o031
3952
3053
InS54
3055

LRL k1

Q10354
01037¢

0163174

Q10375
010402
910406
01049112
010416
QL0422

010424
610430
Q10434
010442
LaDLEY ]

A2~5EP-17 17250

099004

170127
012704

104406

112437
172531
172637
174037
105737
00136%

040417
005017
104426
001401
104047

045040
000137

203154
1031060
Q03060
002546
0025645

2546
202650
003184 Q02646

:;C!ll 30010457 02-SEP-TT 22:dl PAGE S

3EQ D059

RXPEY, “LDEIP/STEXP rptInUltnout) DAZAPATH SEQ 0079
308 1200,R0 : 3BIAS EXFNT BY -~200, SINCE LOEXP ADDS +208
; .
ERAPUT FOONT CHANCE DATA EX ERRGR LOO¥
ym=—=m===ERROE=LOOP -ENTERS ~AEREmmmmnmn=
. H
63z LDRXF  RO,ACO FCRUDS 200 ~> FRIARUL(DONT) -> ECACHI
STEEIP  ACD,R1 FEBLACDI-{200) > R
1518 LPEIIK $IF TIGET LODP-ON-ERROR ZCT, TAEN MAWC TN LOUP
BRE 635 » WITH/ LINE-CLOCE OFF, & PPS{F1D=L/FAN=0)
]
ADD #2100, 01 3RIAS EXPNT B¥ »200, SINCE STEXP 3UBS +200
Do 1200,R0 $PUT RO BACK WBERE IT WAS, FOR DISPLAY
. ]
crr RO, R JLOMDED = SYORED 7?72
BER 195 28R IF ACK
ARDR 112 FELEK ESEDR
$"LDEXP/ETERP FEINNOX{DOWT} ERR™
} E-EKPHT = EXPTDFLOADED EIPAT -
? R-EIPNY = RCY-D/SEDRED EXPWY
¥
BR 1b% IRDRE
)
3
FEPETRERETFFREFECIEFERLEREEREIITERE I BRI ERETIEFEIERIEREEFER R L 42
’
3 DATA FDR ABOTE TEST:
]
» CPR/EEPNT FEINNUXCLAZOT)
(LI +HORD 200 310,000,000
LMTED 109 701,000,000
+HORE 04D 700,100,000
.4ORD 020 300,610,000
.4O0RD 010 $00.001. 000
LHORD 004 300.000. 100
«FDRD 002 300.000. 010
.NoRD  ODI 190000001
-WORD  BS5 FCHORE>
[ ] ARSEANS AN AN A T AT AN SR AR AR A R AR A AR A A
FYEST 22 BXPNY, SSPAD.A ADDRESSIEG ¥IL RCOFI AND RLSF3
H
7 THIS TEST YERIFIES THE SCRATTHPAD RDURESSING PUNCTLONS:
)
3 ROSF1C3:0> == "O0*BFIRBC2I: 0>  AND
]
wac¥it 30(1016) 02-SEP-T7 22141 PAGE SH SEQ 0060
112 EXPRY, E5PAD.B ADDRESSING YIL RCOFF iMD RCSF) SER O0E0
3 REOFIC30> == OO FFIRACTIS>
3
¥ L0URESS WODES IA THE £5P40.B SCRATCHPAD ADDRESSING LOGKC.
}
3 THIS TEST LOOKS FOR STUCK 071 COWDITIONS IN THE 3 LOW ORAER
? BITS OF THE SCRATCHPAD ADURESS PATH, FROM FIR -> THE SPAD.
’
¥y Emmem— - -
i REGISTER/LOCATION OSE:
¥
3 WFACOs -DOTPOT, APTER ADORESSING CHECK
]
; ATO -(TENF)
H .
¥ ACS ~(TEMP)
¥
) LT1 -#A5K TO ZAP PRACTLON TO ZERDES, WORD.A
’
: —————
’ WODBLE/JERROR INPOS
H
¥ PRNOA/KB
; CROK/LATCHES, JREG/BUN, FIR.SF/DF,
] FP.ENTT.E, F.OD3.EFENNBLES/ORIVERS
}
3 FEXP/ED
3 CRDA/LATCAES, BUTC230>.LOGIC, ESPAD.D, SSPAD.B, 35/30.LUGEC,
: ESPAD.B.ADOR, ZALI.OKIA/CNEL
¥
» FUULIKLD
3 TPREVIOUSLY YERIFIEDD
¥
) FALUSELY
3 LPREYIONSLY VERIFIEDD
3
3’!‘..‘!‘!.....!.'.‘ LLRA e Rl Ll s DR T RE QTR ETE Lo Fd L bl ey
TST22: SCOPE
!
LOPES  2O40040 sINTR-DISAB/F -HODE/ TRUNC
LT R000177,R4 JMASK TD ZAP FRACTION
H
Jmmmm——ae ~==~RCOFI=FIRBLTI6> ADURESSING, CHECK FOR STUCK-L"5, BITSCTI63m--mmmmmnmmm
ERRPNT JDONT CHANGE DATA IN ERROR LOGP
}=====e——ERROR-LOOF~ENTERS =HERE = =r ===~
525: LDF FPSEFZ,ACO J0MES -> EEDF ¥"0uo™
LDP FPZERO, AC] JZERDES -> ELDFImQQL®
LDF FRZERD,AC2 FZEROES -> ECOFI™QLGY
ste ALD, NEACE JEBLOE IQ0O™ -> NEMORY
T5TH LPTLTE JI¢ PIGAT LODP-ON-ERROR SET, THEN WANG IN LOGP
BHE &2% 7 WITA/ LINE-CLOCK OFF, & PPS(FIDC1/PMM=0)
’
RIC Re,NFALO FZERG ONWANTED BITS OF RESULT,
CLR MPAC D+ 2 FIGNORE FRACTLON, WORD.B

CMP3I2N  ,FPSEFT, MFACO JCOMPARE (EXPD}3(RTYD), FOR EQ/HZ
3EQ -+3 4R IF AGREE
EREDR 47 }SICHAL ERRO® ... IF NOT



POP-11F60 FRLLI-E

DAFPER.PL]
3099
3099
ilon
ERL0)
1102
3103 010445
alo4
0% 010450
106 010454
167 010460
J108 010464
3109 G10470
10 010474
111
3Llz 010476
L1 Diese:
3114 010%06
IL1s 010514
s m10516
mr
s
ity
i
1121
J122 ¢10520
11213
JLa 1es22
3135 019526
3126 010530
3137 010512
28 010%34
3L2% 010536
1130 010540
131 010544
a2
31313 OLD546
I 010552
3135 010556
Ji3a 0LOS62
33T 0L0sTO
3138 014572
EYEL]
3lan
1
3142
1143
1i14 0105Te
s
Ji4s DI0576
1147 010602
3188 010604
3149 010606
3150 010510
J151 U106L2
352 0104616
3152

B2-5EP-TT 11150

104406

172737
112537
1716237
174337
105731
001365

040417
Ba5037
104426
001401
104047

104406

112717
174300
110401
170402
170404
172700
105737
001366

174317
G40437
005917
104425
0D1401
164050

104405

172437
114001
179401
170402
LT2403
105737
Q01367

003164
1e3p60
Y060
202645
102545

802545
02650
00Mi6e

903164

002645

002646
00 2645
002650
003154

Q03164

002645

AARDYARE DIAGNDSTIC

003548

082646

POP-11/60 FP11-E HARDWLRE DIACNQSTIC

DAFFEALPLL

3154
3153
3156
st
31548
3159
3160
3161
1162
3181
1164
1165
316§
1147
1168
L3y 1)
3170
n
T2
un
74
175
3174
31TT
e
e
3ino
el
3182
ETEE]
EILE]
3RS
1146
137
EFLE]
1189
Jigg
1111
2
1173
314
315
1174
97
3194
1139
2o
3233
1202
33203
Jang
izs
3208
12ar
1278
1203

Q10620
¢loeie
010530
010634
010542
L0644

010646

AV 0650
010654
010656
G10660
010662
010666

010570
010674
eloyog
016704
a19712
L0714

G2-5EP-T17 17350

1T4U37
0437
093037
t04426
1401
104050

104406

172737
174300
170400
172704
105737
201370

174337
040437
05017
104428
0ot4cl
154050

002546
002646
022550
Q03164

903164

002545

0DZE 46
022646
002530
3164

002646

G02646

MECTL1 IGCI046) 02-SEP-TT 21:41 PAGE 5 ’ SEQ 0041
T22 EKFET, BSPAD.H ADDRISSUEG WIL acnr) iMp RLSF] 5eq 0081

JESFLD.B AODRS ERROR3 RLOFI™

I EXPD ACC = EXP"9 ALC STURED = (LT7&00,000000)
H] REYD ACC = QREY'D ACC STORED, ADDRS ERR = (040000, 20000D)
]
Jor——mwemmau—RLOF1=PIROCT:6) ADDRESSING, CHRCE FOR SYUCK-87S, BIPSCTIEd—--———-co—an
CERFNT JRONT CHANGE DATL IN ERROR LOOP
}umem R ROR = LOOF - SU PRS- HERR~—————— -
(1] 7] Lar FPSEFZ, ACT $OBES -3 ELUFI™OLL™
Lor FPLERQD, AC1 SIERCES -» ELOFI=Q001™
uor FPZERO,AC2 JELPBES -> ELDPImQ1Q™
str ALY, MFLCO JEMEDFI®OLI™ -3 sENORY
T5TH LPTITE §IF TIGHT LOOP-ON-EREOR SET, THEN HANG I LODP
BNE 635 J} WITAF LIRE-cLOCK OFF, &L PPSCFIO=1/PKN=()
¥
BIC R, NFACT JZERD UNWANTED BITS OF RESULT,
CLR NERCQe 2 JIGNDRE FRACTION, WORD.B
CAPIIN  ,FESEFE, NFACH JCOMPARE (EXPDYTICRCYD), FOR EQFNE
8EG it JBR 1F AGREK -
ERROE 47 FELGNAL ERRUR ... IF NOT
3"ESPAD.8 ADGRS ERROR) RLOFT™
¥ ERPD ACC = EIP-O ACC STORED = {I77600,000090)
H RCPD ALC = RCY*'D ACC STOWED, ADDRS ERR = (RODOIN, 000000
H
JmememmmnnaweRESFISFIRBC2: 0> ADORESSING, CEEZCK FOR STOCK-L-5, BITSC2IQde-rmc—emane-
ERRPEY FDOWY CHANGE BATA [§ ERROR LOOP
Jrovece——ERRIE-LOOP - ENPEQ S -AERE-~~- -~~~
595 LDF FRSEFZ ALY FORES -» ELDFI®OLI™
344 ACZ,ACO JEACDFImQIL= -3 ETSFI™CH0™
CLRF ACL $ZERDES -» ELSFIm0OL™
CLRF (13 MERDES -> ELSFIT010%
CLRY AC4 JEERGES -» ELSFI*100"
Lor¥ AC ACT JERCSFI=PO00™ -» ECDFI™OLL™
TSTH LPTLTL #$IF TIGHT LOOP-ON-ERROR SET, THEN MANS [N LDOP
BIE 595 3 WITHF LINE-CLOCK QFF, & FPSCFID=17FMN=0)
H
sTr ACI MFLCO JBRCDFI"GL1™ —-» MEMORY
BLC R4, NFACD FZERD DWiMMTER BITS OF RESOLT,
CLR WFAC+2 $ICNDRE PRACTION, WNFD.B
CHPIIN  FPEEFE,NFALD JCOMPARE (EXPDI:(RCYD), FOR EQ/NE
RER Wi BR LF LGREZ
BRROR 50 F51GMAL EZRQR ... 1F WOT
}ESPAD.2 ADDRS ERROR; RLEFI7
3 EXPR MCC = EIP*D ACC BYORED = (177600, 000000
] RCYD ACC = RECV-D ACC STORED, ADDRS ERA = (000000,000080)
]
e RCSFI=FIRBCIIO> ADOAESSING, CHECK FOR STUCK-H-5, @ITSCI1:0%-—-mamomemnn
ERRPET JDONT CHANCE DATA IN ERROR LOOF
e ERROB~LOUP-ENEERS-AERE-————-—~
5051 Lo FPSEFL, LCD HOHES -» ELDF 17000
314 ACD,ACI FEACOFI®000% ~» ETSFI™OIN*
CLRT ACl FIERDES -» ELSFI™001™
CLRY G2 JZEROES -> RLSFIMO10™
LOF ACI R0 FEBLSFI=H011™ -3 ECDFI™QQ0"
T5TR LETITE JIF TIGHT LOQP-DA-ERRDR SET, THZN HANC [N Lgup
BEE (1.1 7 WITH/ LIBE-CLDCK OFF, & FRS{FID=17Wu4=0)
5
MACYI1 JOCL045) 02-SEP-TT 22141 PAGE 5O SE} 0061
L F ¥ EXPRT, ESPAD.E ADDRESSINC WINL RLDFY AND RC3F1 K3 0042
STF ACO,NFACD FERLDFI™OO0" -> MEMARY
a1c ReLNFRCO FIERD UNMINTED BITS DF RESULY,
cLk MFACD+2 JIGHARE FRACTION, WORD.B
CHPAZN  FPSEFI, MFACA FCOMPARE (EXPO):(ROVO}, FOR EQFNE
BER i FER IF AGREL
ERPOR 30 }SIGMAL ERROR ... IF NOT
FYESPLO.B LDDRS ERROR} RLSFI™
H ELPD ACC = ERLP*0 ACC STORED = {177600,000000)
H RCYD ACC = RCH'D ACC STORED, ALORS ERR = (DGODODO,00RD(0)
3
Jrmmm e ——— RESF1=FIRBC2:0> LDDRESSING, CHECKE FOR STUCK-A, BLECIdee——eoommmoeo
ERRENT JDONT CHANGE DATR TN ERRO® LOOP
3 === == ERROR~- LOOP -EA TERS ~HERE = 2= ——mm -
(33 LOF FRSEFZ, A3 JOEES ~-» ECUFI%OLL™
5TF AZ3 AC4 JEAIDFI™BLI™ -> ECSFI"100
CLAT Aco JZEROES -»> FLEFI™00O™
LOF ACA,ACS FEBCSPI="100% -) ECOFI™931"
IsT8 LPYETE 3IF TIGHY LUUP-DN-ERROR SET, THEN HANS IN LGOP
RNE 51% 3 NITH/ LIWE-CLOCK OFF, L PPS(FIO=1/FAN=0)
H
STF AC3, HFALD JEHCORI®OLT™ -> EMORY
;114 Re,MFACD FZERD DMWANTED RITS OF RESULT,
ILR MFACD+2 FLIGNORE FRACTLON, WURD.E
CHMPI2ZN  ,FPSEFZ,NFACO JCOMPARE (EXPD):({RCVD)}, FOR Eq/NE
BEQ R3] IBR IF AGREF
ERFDR 50 FSIGRLL ERROR ... IF WOT
$"ESPAD.B ADDRS ERRCR; RLSFI*
7 ELPD ACC = EIP-Q ACC STORED = (177600,000000)
] RCYD ACC = RCYT0 ACC STORED, ADORS ERR = {000000, 000000}

¥

PR RAMLLEELE LA L AL R L LT Ll T LI LT T EEE L Y T e

YIRS 13 EXPNY, BESPAD.A AOORESSENE YIN RCDFI AND SCSFI
THIS TEST VERIFIES THE SCRATCHPAD ADDRESS INGC FUNCTIONS:
RLSF1€A: gy == P gfIARC2:0>  AAD
RIDFI€3205 == ®QOugrIRpLIzss>
RODBESS 4DDES IN THE ESPRI.A4 SCRATCAPAD ADORESSING LDGEC.
THIS TESY LOOKS FOR STYOCK 071 CONGITEONS EM THE 3 LOW IRDER
BITS JF THE SCRATCAPAD ADORESS PATH, FROM F[F -> THE 5Pal.
REGISTERILOCATION 0SE:
MFACDs -QUTPUT, AFTER ADDRESSLNE CHECK
RED ~{TEN2}

L1 ~[TEnp)

R UL TR R T P T P T X



POF-11/50 FPL1-E RARDMARE DLAGWOSTIC

17150

0409040
090177

003164
003060
03060

0026 45
0026 4%

002546
002650
0031564

on3l64
Jndos0
003060

Q02646
002645

17230

0131646
002550
093154

o031 54

002545

902646
Co2646
002650
003164

203164

002645

002646
0025646
002650
003164

D02646

002646

Jn2&ss

002545

paregi.prL1 0}-SER-T7
3ae
21
3211
1213
214
s
EriL
217
3218
29
nun
an
3222
33
1224
1225
3226
3227
Axze
3229
3230 B1OTIE  ODDOD4
3231
3232 010720 170127
3233 010724 012704
3234
32315
3236 014730 104406
3237
32318 H10732 11AAM?
3239 QL0736 172537
324G 010742 172637
3241 014746 174003
3242 0LO750 174337
3243 010754 105737
3244 GLO760 QD1364
1245
3246 010762 040437
3247 0OLOTGE 005037
INE GLOTT2 104426
324% 011000 £01401
IF50 011002 104051
3251
3232
31253
1254
EFEE]
3256 011004 104406
31257
158 OLI0OS 173737
3259 011012 172537
3260 011016 17R63T
3251 G11022 174300
32562 011024 174037
3261 011030 105737
1264 011034 001364
3265
PDP-11/60 FPL1-E HARDWARE DIAGROSTIC
JAFPER,PL] Q2-5EP-T7
3266 011036 040437
3267 011042 DOS03T
1268 011046 104426
3269 011054 DQ1401
3270 011056 104051
291
372
3271
32710
3373
1276 011060 104406
3277
3278 G11062 172737
3377 0L1066 174300
328¢ 011070 170401
3281  DLLOTZ 1F0402
3262 011074 170404
3263 011076 1740403
3284 011100 105737
3285 011104 4201346
128§
3407 Q11106 174337
3180 011112 D40437
1289 011116 1095037
3200 011122 104426
3291 011130 GOl4Q1
3391 11132 104052
3293
1294
1295
3296
237
3298 011134 104406
EFLl]
3300 §11136 172437
3301 p11142 174001
3302 OL1IB44 110401
3303 D1rtd6 170402
3304 011156 174300
3305 01152 103¥37
3306 011156 001357
307
3308  Gl1160 174037
31309 O01LL64 (0437
3310 011170 005037
331 L1174 104425
3312 011292 Q014¢1
333 011204 104052
3ai4
1113
s
EEIN
13119
1319 011206 104408
33z
3321 011210 1712737

003164

MACYL1 J0{1044) 03-SEP-TT 22:4%1 PAGE 61 SEG 0061
T23 EXPET, ESPAD.A ADDRESSIHE ¥IA RTOFD LMD RCSFZ 5£0 0083
3 1} ~NLEK TD ZIAP FRRCTION IN IEROES, #O0BD.A
#
’ b .
H ABDULESERROR TWHid:z
1
7 FEOLFER
¥ CROM/LATCNES, JREG/ROL, PER.STJBF,
S FP.ENIT.E, ¥. 005 .LFENABLES/ DRI YERS
[l
3 PEIP/EY
Fl CROMFLATCALS, BOTC210».LOGIC, ESPAD.A, 58PAD.A, 35/30.LOGIC,
H ESPAD.A.400R, EALT.CATACHIL
?
3 PAULIE10
F CPREYIOASLY VERITIRD]
?
¥ FRLOSKLL
] COREFIONSLY TERIFIEDZ
:’ FRAA R A AN AN TR AR A R AA R AR AR A AR T RN AR
YST23: score
¥
LDFFS  ¥0AQD4AG JINTR-DISAEJF-MODELFTRUNE
Wor FOGO1TT R FWASK tQ IAP FRACTION
¥
Jrm——=-—m====RIDFI=P[RBCT 26> ADORESSING, CHECE FOR STOCK-L"5, BITECTiEr———-——-mmmm—e
ERRPAT 00MT CHANGE DAt IM ERROR LOOP
§u—e=————ERROR~-LOOF-ENTBRS ~HERE—————=—
61%: Lor FRSEFE, AC0 FUMES -» ECDFI*000"
Lbr FPZERD,AC $ZEROES «> ECDFI™QO1"
LOF FPLERD, L2 FZERCES -> ECOFI*O10™
5TF [14. 3 15 FEATOFIMO0O™ -» RCSFI™OILM
T ACI MPACO JEBCOFI™011™ =) HENORY
STH LPTIEE }IF TIGMT LGOP-DN-ERROR SET, THEN HAMT [N LooOo
anE 635 3 WLITAS LINE-CLOCK OFF, & FPS[FIG=17°WH=0)
H
|11 [IW TITL] IZERD GEWLNTED BITS OF RESULT,
CLR WFACHed #IGRDRE FRACTION, WORD.B
CKPI2Y L FPSEFI NFACD JCOMPLRE (EXPD):{RC¥D), FOR EQ/¥E
HER ey $BR IF AGREE
ERROR 51 FSIGEAL ERRQF ... IF NOT
FUESPAD.A ADDRS ERE0R2) RCDFIY
Il EXPD &CC = EIP*0 ACE STORED = (177500, 200050)
; RCYD ACC = QCY-0 Atc STORED, ADORS ERP = {00CO00,000000)
}
§m————mm—m - RIDFI=FIRACTI6> ADDRESSING, CHECK FOR STOCK-H<S, BITSCTIEdavmammommcmme
EREPNT JDDNT CAAMGE DATA IN ERROR LODP
Jrmmm———— EARDR-LOOP~ENTERS—AERE———m———~
5352 LOP FeSEFE,NCY FJOMES -3 ELOFI¥GIIY
LOF FPIERD,ACL JZEROES -» ECOFI001™
LGF FPZERQ, ACD 3 ZERDES -» ELOFI"D10™
L3ed ACI LED $EACDFI®0LI™ -3 ECSTT™G0O™
STF ACO, MFACO JEULDFI“0AQ™ ~> MENDRY
TST8 LPTIYE J1F TICHT LDOP-Q-ERRGR SET, THEW HANG IN LDU?
:1 1 535 3 NITH/ LINE-CLOCK OFF, & PPI(FLD=1/744=0)
]
MACY1L 30(1046) 02-56P-77 22:41 PAGE 62 SEQ 0064
123 EEPNT, ESPAD.A ADORESSING ¥WIN ACDFD AND RCSFI SEQ BOA4
BIC RAMFACD FZERD UXWLNTED RITS DF RESULT,
CLE NFACDs+2 SIGMORE PRACTION, WORD.E
CHFIZN L FPSEPZ MFACO JCOMPARE {EXPD}:(RTVD], FOR EUfNE
kg Y #BR IF AGREE
ERRDR 51 FSIGKAL ERFOR ... [F WIT
J"ESPAD.A LDDRS ERROR3 RCOFI™
¥ EXPD ACT = EKP"D LCC STORED = (177600,000000)
] RCYD ACC = RCY-D ACC SIORED, LDBRS ERR = (O0GOO00,000000)
H
e ~~RCS#I=FIRBC220> ADDRESSTNG, CHECK FOR STUCK-L "5, BITSC2I0d-wrmmmmmmmnn
ERRPNT FOONT CHANGE DATL IN ERROR LOGP
prema e ERADR-LOOC-EWTERS -AEREwam——mmm
5953 LOF FPSEFZ, AL JOMES -> ELOFIMQIL™
51 AC1ACE JEACDEI™O11™ -3 ECSFITOQON
CLRF 1 #1EROES ~> ECSFI™00IM
ELRF AC2 3ZERDES ~» ELSFI"ELOT
ELRF acd $TERDES -3 ELSFI1"100%
STr ACO,ACE +EACOE =000~ > ELSFIT0L{"
518 L¥TITE SIF TIGHT LOOP-DN-ERROR SEY, THEN HANC IN LOOP
BNE 53§ 3 WITH/ LINE-CLOCK OFF, & FPSCFID=t/FMM=0)
i
STF AC3, MFACD $ERCDFIMQLIM -3 #RuDRyY
BIL R4, AFACD FEZERD OEWANTED BITS OF RESULT,
CLR WA D2 JIGMORE PRACTIGN, WDRD.D
CHPIZN  ,FPSEPL, MFACO JCONPARE (EXPOIL{RCYD}, FOR EQSNE
:14:] vt 38R IF AGREE
ERRDA 52 FSISMAL ERROR ... IF NOT
IESPAD.A ADDRS ERRORF RCSFIT
F] EXPD REC = EXAD ACC STORED = (177600, 000000)
3 RCYD RCT = REY-0 ACC STORED, LOGRS ERR = { 000000, 006000}
H
pmmeme——=————RISF1=FIRB<210> AODRESSING, CHECK FOR STOCK-H*S, BETSCLI0dmmr~-~ac——mn
ERGPNT $0ONT CHAWGE DATL [k ERROR LGUP
}rmmem e RRDR-LOOP-ENTERS ~HE RE ww e mmmm =
(1.1 3] Lor FRSEFL, ALO $08E5 -» EIDFI™QOQ"
STF ACD, ALY JEACDFI"000™ -3 ECSFI™QLL"
CLRY icl FLERDES -» ELSFI™00I™
CLRF AC2 FZERDES -» ECSFINDLOM
STF AC3 ACD JEACDPI™OLI™ -3 ECSFI™O00™
TSTH LETITE $IF TIGHT LODP~ON-2RROF SET, PHEM WANG [N LOOP
BNE 05 3 MITHF CIME-CLOCK QJFF, & FPSCFID=1/P¥M=()
H
st ACO AFLCE FERLOFI™O00™ -3 MENORY
BIC R4, MFLCD JZERD DAwkNTED BITS OF RESULT,
CLH MFACO+2 JIGHORE FRACTION, #0FD.8H
CNP3I2N  ,FPSRFZ MFACD COMPARE (EXPD}:(RCVD], ZOR EQfNE
-1 atd FOR IF AGREE
ERROR 52 FSIGNAL ERRDR ... 1F HOT
FMESPAD.A RDDRS ERRDRJ RL5FI™
] EXPD NET = EIP"D NCC STORED = {1T71600, 0000007
} RI¥D ACC = RC¥-Q ACC STORED, ADDRS £RR = (000000,000030)
3 ————-- woe=e-ROSFY=FIRACITG> ADBRESSING, CHECK FOR STOCK-A, BIT{23~mmmmmmmnaao
ERARPNT FDURT CANNCE DATA LN ERROR LODP
Jomrm— e~ ERROR=- LOOP~EN TERS -HERE= =~ o —— -
61%: (4.1 FPSEFZ, AC3 JOFES -3 ECOFIMQLLM
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312
EEFE]
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3339
LEE]]
3341
XLV
3143
3344
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EREL
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1353
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3361
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3165
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1367
1158
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RN
311t
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3174
1176
3477
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M1216
1220
oL1222
Q11226
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DIFFEA.FL]
3179
ERYL]
1iah
Jigl
3342
EFLES
)4
11485
JiRé
EREN)
bELL
Jee
3390
3431 011256
ERL 4
1393 011269
Ji54  D1LJ6R
3195 611270
1396 011374
3197
13198
3399 011300
1400 011304
1401 011310
3402 011214
3403 011320
3494 011324
1405 011126
3406 DL1330
3407 011332
3409 Q11336
1409
3410 011342
1411
kR Y
3413 011344
4 011250
1415 0El3S52
3416 QEL1356
17
418 011360
1319 0L1364
3420 011310
3421 011312
1423
1423
1424
3429
3426
a2y
1428
3429 0LL3T4
3430 N6
3431 11490
1132

EREE]

¢o0oca

170127
105037
412705
nL2Ta4

Q05237
012537
003037
012537
0050237
012503
Lo 4416
L70003
172437
1127137

1044046

170127
173700
105737
0oL3va

0rac0G
020027
001401
104074

11437
104416
000466

040040
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022646
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000036
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MACY11 30(1046) D2-SEP-7T 22:d41 PICE 63 3EQ DOES
123

EIPNT, ESPiD.A ADDRESSING ¥WIL REDFD AED RESTI 5g3 0085
STF AC3,ACD : FEACOFI®011" ~> ELSFI*Qo0™
CLRF AC4 JEERQES «)» ECSFI"100%
ger LCO,4C3 JEACORI™O00" ~> ELSTI"011
1518 LEPTITE $IF TICHT LOOP—ON-ERUON $RT, THEM HAMG 1N LOO?
Bae 815 7 WITH/ LINE-CLOCK OFF, L PPS(FLBzl/FNN=0)
¥
srr ATI, NFACO FEBLOFI®0L1™ -3 WEMORY
Bte R, ATACO JLERG USUANTRD BLTS OF RESULT,
oLE NFLCO+2 }TCNORE FRACTIDN, WORD.B
CHP3IN  FRITFZ, WFACH CONPARE (ERPD}:(RCYD), FOR EQ/NE
g ey s 3RA IT AGCREE
ERROR 52 JSIGALL ERROR ... IF NOT
FTESPEO. A ADORS ERRGR; BCIFY*
3 EIPN ACC = EXP”D ACC STORER = (177600, 000000)
3 RC¥D ACC = RCY*D ACC STORED, LODRS ERR = (000000, 000000)
¥

FPERREAEARSAE AR EEATAR AT A ARSI RSN TR AR AT R AR T Rt s pa A E A
I*TEST 14 EXPET, (EA=0, EB=D) FUCMPF®™
THIS TESY VERIFIES TAL EXMNT DATAPATH ESPAD.ALLX)=ZERO MND
ESPAP.BUEIY=ZRR) LOGIC. TAE TEST IS PERFDRMED USING THE
SCMPF® [NSTRUCTION, WHICH DUES THE FOLLOWING:
CMPIZY BOT{EA=ORED=D)
1

1 ! ] 1
\3 1 h1ri AEHF 11
CHPXZ.02  CHMPRI.2) TKPXE.24 CHPIZ.26
EANO/EDEO ERPOSEB=0 Er=0/EAE0 EL=0/E8=0
(254} (25%) [(258) (257}

FPL1-E WICRDAREAK [5 EXPLOYED TO WERTFY THAT THE CURRECT PATH WAS CHOSEN.
DATA, FROM THE TALHLE RELOW, RIPPLES A “17 THRU TRE SELECTED LDGIC.

RESISTERFLUCATLON OSE;

NCO -ZXCSEFD OQATA
AC3 ~EBCDF] DATR

MFACDs -ERCST] DATA, IN MENIRY
MFACL+ —EBCOF] DATR, 1N MEMGRY

RO -RLY"0 FPSHEJFEC AFTER EXEC
Rl ~EX?"D FPL1-E UBREAK TARGET
R4 ~TABLE CNTR

L3 -BATL TABLE PTR

MCDULESERRGR IMFD:

gk W A e e R e b TR el T el el Tl T W T e e W b el W e W e e e e

MACY11 30(10456) 02-SEP-TF 22:41 PAGE 64 FEQ D165
T24 EXPNE, (Er=0, EB=0) W/¥CAPT™ 3% DORG

FHUL/KB
CROMFLATCHES, JREGFBUOL, FP.EMIT.E, F.B8US.E/ENADLES/DRIVENS

FEKP/EY
CROM/LATCHES, BUT<Z:063.LDGIC, ECR{EA=G/ER:Q)

FMOL/ K10
[PREFIDUSLY VERIFIED]

FALU/ELL
[PREVIOQUSLY WERIFIED)

L L R L el L]

BN AR AR AR A R A AR N AR A AN AR SN R kN AR AN AN b AN

TiTI41 SCOPE

H
LDFPS 1040040 +INTR-DESAB/FF-MODE/TRUKC
CLRB FELENF }SET F-MDDE EEY
nav k405, RS #DATA TABLE PIR.
Ll [1LPPYL FETAALE ENTRILS

F*DATA TAILE LDDP ENTERS HERE*

105: Tue nYLOOP JBUMP CLOCK I#.4.LODP COUNT

oy CRG )+  MPREO+D }GET ZACSFI FOR ACO

CLR HFLCO+2 H

oY [RE)+, HFAC1+D JEET ERIDFI FOR AC3

CLR APASL1e3 H

NG (R5)+,R1 JGET EXP"D DBRK ADODR

ZAPHIP SRE-INIT HFP

LoUB 3SETUP EXP-D PATH

LDF NFACD, ACD 3CET DPERANDS, ECSP)

LOF HFACL, AT FAND ECOF)
:

ERRPNT ;DONT CHANGE DATA IN ERROR LODP

Jmmmmm——- ERRNR-LODP-ENTERS ~HERE-------~
H

LIFPS  F040050 $SET FUM=1

6352 CMPF RI0,AC3 JEACSF=03, EBLUF:3)

TSTH LOTITE $I7 TTCHT LOOP-DN-ERRUR SET, THEW HaANG [N LOD?

LT 635 3 WITH/ LINE-CLOCK OFF, & FPS(FED=1/FA4=0}
s

MED #RFEC FGET FPSHIAFEC AFTER

onp "D, £140015 JOID H?P UBREAK?

BEQ 205 3BR IF ¥ES

earpe T4 FHFP DIDNTT UBREAK

$UEXPRT EA=(, ER=0 DATAPATH ZRR“
E-UBRL = EX#"3 WFEF UFRE TARGET
R-FPIHI/FEC = RCV"C FPSHEIJFEC AFTER EXED

[P VTP

EACSPY = EXPEY SF OPERARD
EACOF) = EXPNT DF DPERARE
FENEXT DATA PATTERE*
20;5: 50A R4,10% FCOUNT & LOOP
ZAPHFP #ON LEAVING TRST
B THTiS Fi FUELT TEST WHEN DONE



POP=11/60 PRll=E ALWEWARE OIMGBOSTIC MACYLL 30{1046) 02-8EP=71 22141 PhGE &% SEQ COGT
DAFPER.P11 092-5EF-1T 11150 TH EIPNT, (EA=D, KE=D)} @r™CNrF% SER 0087
k%11 - ' :
g:;z L L L T
¥
3431 3 DATA FOR ASOFE PESTI
3439 }
4 ] EACSFY EBLOFY "CHPP™
3440 3 (LOF)}  (LDF}  DERE
3441
3442 011402 QTT500 DOODOD DOO2SS  40%: 3TTes, O0do=3, 256 FEBLOF I=(0D0)
3443
3448 011410 DT7THOD  ODOING  DOOISA ITT"S, Q0IvS, 254 P oM
3445 011416 077500 000400 000354 17743, dapivs, 254 F I |
3445 Q11424 071500 OU100D OGOIS4 37T%8, OD4r5, 354 3 1
3447 011432 077500 002000 000254 I7T9, O010+3, 54 FREPPLE~A~1
3448 011440 077500 004600 DOGISA 1775, 42073, 254 JrdRe EBCDFY
449 011446 0776500 QLODGG D005 ITT*S, Q40*5, 254 T
3450 011454 077600 020000 DDO254 17178, 100%3, 254 P 1
3451 011462 OTT600 040000 080254 ATTHE,  200+%, 254 FRYT .
3452
3453 01147¢ DO0000 077600 Q002SS 000=3, 3T¥*S, 255 . JEALSPI={Q00)
3434
3455 J11476 Q00200 OYTERC  0OD254 Bo1*s, 3ITTTs, 254 PR )Y
3456 011504 000400 O7TS&H0 000254 BU2*5, 3TTY5, 254 P
3457 QL1512 0QD1000 O77600  QDO254 00423, 3T1*s, 254 y 1
3458 011520 0QZ0G0 077500 000254 01048, 3TT*3, 3254 IRIPPLE~L~1
3459 011526 004000 OYTS00 000254 02078, 3T7*s, 254 FTERD EALSFY
3450 011534 010000 OT7600 000254 040%s, 2371%5, 254 P |
3461 011542 020000 CT7T1500 Q00254 LOD~§, 37¥*3, 354 |
3462 011550 DAGDOP O07TSC0 QOD2S4 00+s, 317*3, 354 FRYT)
3463
3484
4563 . .
365 ,,nttlttttt-!'I.Qt!‘l*t."ltltltl!tttl‘tlCl‘l‘l‘Q.It’l‘tl‘l‘!ﬁittlt--t--t
34567 34TEST 25 EXPNT, CEN0.0R.EB=0) W/=HOLF*
3468 3
3459 ] THIS TEST YERIFLES THE ELPNT DATAPATH
3470 }
3471 3 ESPAO.ACXKI=ZERD .OR. BSPAD.ACXXI=IERO
3472 ¥
1473 ] LACIC. THE TEST IS5 PERFORMED WSING THE
3474 ¥ “NULP* INSTROCYZION, WRICH UOLS THE POLLOMING:
3475 ¥
3475 ¥ MOLIZ: BUY(KA.OR,EB=ZERD)
3an ) L]
3478 ] 1
3479 3
1480 3 1 ]
34A1 ¥ i/ T
3482 ¥ MULFE. 02 WOLFABZ
1483 ¥ EAFO=EERD EA=D+EB=0
1494 ¥ (042) (043
3485 fl
1486 3 FP11-3 MICROBREAE IS5 EMPLOYED TO VERIFY THAT THE CURRECT PATH WAS CHOSEN.
1487 ] OATA, FROM THE TABLE SELDW, RIFPPLES A "1™ THRU THE SELECIED LOGIC,
1408 ]
3489 H [
POP-11750 FPLL-E HARONARE DILGNOSTIC HACYLL 30(1046) 02-3£P-17 22141 PAGE 66 5€4 0069
DAFPEN.PIL 02-SEP~T7 173540 T25 EXPNT, (E&=0.0R.EB=0) ¥/esOLP= SE3 GNAA
3490 1 REGISTER/LOCATION OSE;
3491 >
3492 3 ACO ~EALSF] DATA
3493 ? (15 ~ERCOFY DATA
3494 ¥
3495 ] MEACDS -ERTSPD DATA, IW MENIRY
3496 ) MFACL+ -£BLDFY DATA, IN MEMDRY
3497 }
34449 ] RO -RCV*D FPSHI/PEC AFTER EIEC
3499 ¥ R ~EKE"D FP11-E UBREAK PARGET
1500 ¥ R4 =TRALE CETR
1581 ] [ -0ATA TABLE PTR
502 :
3503 ; —————
1504 3 WADMLE/ERROR YEFD:
31303 3
1505 3 FHUL/KR
g;’g; » CRONFLATCHES, JREG/8UA, FP.EMIT.E, F,H0S.E/ENASLES/DRIVERS
¥
3509 ] FEXRSXY
gg{? ] CRONSLATCHES, BUY<2:10>.LOCIC, ECR{EA=0/ER=0)
H
3512 H PHUL/K140
3513 ] CPREVIOUSLY FERIZLED]
3514 }
3515 ’ FALOZEIL
Inls ] CPREVIDUSLY YERIFIEDF
3517 ¥
1518 ’,llttattt.t.ttntttlltl.ttnttit-tttl-l-l-l-tttl‘t!*t.tlltllttlttt.tt‘t
3519 01t556 0QDO0OA TSr25: SCOPE
3520 ;
3521 011560 170127 040040 LDFPS  g040049 ;1:rn-n:snnfr-uuns;rnuuc
3522 011564 105037 002624 CLRY FPLENF JSET F-NODE KEY
3523 011570 ©12705 01702 v 05,05 JDATRE TABLE PR
gqg; 011574 012704 000004 noY [Tt JETAELE EWTRIES
5
3526 #*DATA TABLE LOOP EWYERS HERSY
3521 011500 €D5237 002540 1052 e L AR FOUNP CLOCK IN.A.LDOP COUNT
3520 011604 012537 002546 WGV (RS54 HZLCOO JGET EALSF] FDR ACO
3529 QL1610 005037 DO2650 CLR NFACD+2 ]
3530 011614 D12537 Q02556 oy [R3 )4, HFACL+O FSET EBLDFY FDR AC3
3531 D11620 UOS0DT 002660 CLR WFAC1+2 ¥
3532 011624 D12503 upY [R5} +,RY $GET EXP~D UBRK AODR
3533 011625 104415 ZAPHIP JIRE-INLT Hep
31534 11630 170003 Love 3SETUP EXP*D PATH
3535 011632 172437 002546 LOF T ACO, ACH FCET OPERANDS, ECSFI
g?ig 011636 172737 002656 LOF NFRCL,AC3 34ND ELOF)
)
3538 011642 104406 JDONT CHANGE DATA IN ERROR LOOP
;::: =~«-ERROR-LOOP~ENTERS~HERE——————-
3540 0L16494 170137 O4GD6D LDFPS EV40G5 0 3SET FHM=1
1542 DI165¢ 171300 6352 wyLy ACE, ACY JEACSF=03, EBLOF=3)
3543 011652 105737 002645 TST8 LPTITE F1F TIGHT LODP-DN-ERRGR SET, THEM HANG IV LOOP
Jai8 oliese oDLaT4 BAE 533 3 WNITH/ LINE-CLICK OFF, & PPS{FLD=1/YMN=0)

H
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BaArpRER. P11

3546
3547
3548
3549
3550
3351
35582
3553
3554
355%
3556
1557
35358
3559
360
3561
3362
1563
3554
3365
3366
1347
EELT:]
1569
3370
s
3572
357%
EFEL |
1575
3516
31917
EEY L]
3579
aseq
3541
3582
35683
Jing
585
315485
1587
REY-1)
31549
3390
34391
A992
EREE]
EELL]
1595
3495
3357
2598
3399
1500
3801

011650
G11684
Q11679
011672

011674
011676
¢11700

011702
oLLI10
011716
011724

076500
o2onz?
901491
104075

[ FaLE¥]
108416
000414

977604
017500
0Q00d0
0Qon00

000036
11!016

4ogoao
917500
077600
900000

060043
00042
aqo043
200043

POP-11/60 FPi1-E HAROWARE DIAGROSTIC

BAFPER.PLL

3632
31603
1504
1605
3606
3607
1509
3609
1610
3611
3612
356113
3614
3315
316
3617
1818
1419
1620
621

3632
623
3624
3625
3646
3627
36728
ELFE]
kLl
1631
1632
3533
1634
3635
35146
1617
3634
339
3640
3641
1542
3543
16544
3645
3545

3647
3648
ELEL]
1550
1651
1652
1541
In54
3855
1656
3357

611732

011734
011740
011744
1750

117454
011769
011764
o117
011772
011774

B1LT7E

TLZNY
012904
0120140
012012
012016

012020
012624
011030
a12032

Q02-5EP-T1 1%:50D

0donos

170127
105027
0121905
017704

1e5237
12537
03037
012%93
104416
170003

104406

112437
170127
170660
103737
001374

0T560Q0
020027
0g140t
104076

40040
002634
012042
0eoeld

Q2540
Q02646
002550

Q02646
g40060

002545

ap0034
140016

H;gfil 30(1016) D2-S5EF-T7 12141 PIGE &7 SEQ D069

EIPNT, {EkzQ.OR.E3=0) W/oNQLF™ SEQ 0089
L1 +RFEC . JCEY FPSNLPFEC AFTER
car RO, #140015 }DL0 WFP ERRKT
€9 204 »BR IF YIS
EREgn 75 FHFP DIDW"T OBAK
}EIFAT Zh=DeEBcO DATAPATA ERR™
] E-UBRK = EXP"D HUFP? DBRE TARCER
} R-FPSAI/FEC = RCY"D FPSHLI/FRE AFTER EXEC
Fd EACS#Y = EEPAY. SF DPERAED
} EBCDF] = SXPUT BP OPERARD
?
JUEEET DATA PATTERNY
205z 508 R4,10% COONT & LOOP
ZAPHFP 30M LEIATENG TEST
bR 1516 3 JEERT TEET WHEN DOME
H
Y L L L L L L L L L L L L P L
H
¥ DATA FOA ABDYE TEST:
}
¥ EACSF) EBLOF) “AULF®
3 (LDF) [(LDF} UsRL
405: AVP5, 0=, 4] FEELOF) ZERG
ITI*s, 1TTRs, M2 FNEITHER IERD
000ns, I77%5, 043 FBALCSF1 ZERD
codes, ODO*3, 043 3aord IERD

BN AR A A AR AR AR A R A RN AT AR AR AR R R AR TR AR R
J*YEST 26 EXPEt, (RRct) W7 *LBSF"

THIS TEST VERIFIZS THE EXPPY DATAPATR
ER¢T;05 = TERD

LOGIC. THE TEST IS PERFIRMED USING THE
®LESF® IASTRUCTION, WHICH DDES THE FOLLOWING:

ABSXEy BOT{ER=RERQ)
1
1

¥ ¥
Ay A1 Fi
ABSKZ.02 ME3XT. 04
ERJLERD LER=ZERD
[4:FT4] (033}

FP11-E MICKDBREAK IS5 ENFLOYED T( WERIFY THAT THE CORRECT FATH Wi3 CHUSEM.
DATA, FRON THE TABLE BELON, RIPPLES A “1™ THRU THE SELECToD LNGIC.

o e et B e R R e e e e W e e

MACT11 30{1045} 02-SEP-17 22:41 PAGE 58 3F0 4070
TG EXPAY, (ER=0) w/™aBdsr™ 573 0089

REGLSTERFLOCAT ION OSEX
ACD =EACSFY OAT
NFACOs —EACSFY JATE, [N AENIRY

L] =RCV"D FPSHIFFEC AFTER EXEC
E -EXP*b FP11-E UBREAK TRRCET
L -TLOLE CWTR

L] -~DaTh TADLE PTR

WODULE/ERROR INFO:

FNUN/RD
CROMFLAYCHES, JREGSFROA, FP.EMIT.E, F.AO5.EFENAALES/DRIYERS

FEXP/KD
CRON/LATCHES, BUTS2:0%.LO%IC, BECR{ER=O}

FMiL/K1D
[PRE¥IDVSLY VERIFLED]

FALUSK1L
CPFREVIOUSLY YERIFIED]D

L S L LS

PRl L e T LT Rl L L LR L L LS A LD L Lt Ll el ]

T5T6: SCOPE

]
LOFPS  #040040 FINTR-DLSAE /¥ -NODE/ TRUNC
CLRB  FPLERP FSET F-MODE KEY
noy 1405, 75 3PTR TO DATA TABLE
no¥ 82,84 FETABLE ENTRIES
F*ONTA TABLE LOUP EARERS HERZ*
Les; Tac OKLOOP ;BUMP CLOCK TN.A.LOOP COUNT
"oy (RS}, HFACO+D IGET ELSF1 FOR ACO
CLR HFATO+2 ;
noy (R3)+,8&3 3GET EXP“D URRK ADOR
TAPHPP FRE-IATY HFP
LOUB $SETUP EX3°D PERK KDDR
¥
ERRPAT FOONT CHANGFE DATA IR ERROR LOOT
yrmemmma- ERAOR~LOUP-EMTERS -HERE--~-———~
’
Lo¥ MFACO,ACO FGEY ELSFI UPERAND
LoYes  §040050 FSET FMN=1
6353 ABSF [ JECSF=Q1 INTQ ER
1518 LPTITE 2IF TICAT LOOP-DA-ERROR SET, THEN HANT [N LOOF
SAE 635 7 WItH/ LINE-CLUCK UFF, & FPS(FID=1/FNMz0)
HED SRFEC $GET FESHIFFEC APTER
cae RO, #140015 $DLD HFE URREAK?
eeQ 08 JBR TIF YES
ERROR 76 FHFE DTON™T HaPR

FTEXPHT ER=D DATAPATH ZRR"



POP-11/60 FPL1-E HARDUARE DIACEOSYEC

DOFPEA.P1L

3658
35659
IEED
3156561
1662
3663
3664
1665
3565
1551
k111
3669
3670
3671

POP-11450 FP11-E ARRDWARE DIAGRMOSTIC

12034
411936
13040

012042
012046
Q12052
012055
0120632
012066
Q12072
212076
012102

012104
012112

012116

0AFPEA.P1L

EVSE]
INs
716
3T
378
ara
L
3T2L
1732
3723
T24
t2s
1726
3127
17128
3119
13y
373
313z
aTii
3734
315
3736
3737
3133
3
3749
IT4l
37142
3743
tar
3745
3745
T4
3749
1147
3750
3751
3152
1753
1754
378s
1754
3157
3754
EET]
1780
1TH1
3762
Tk}
3764
3765
ITES
767
3169
3769

012132

612124
012130
012134
012140
012144
212158

012154
012160
112164
01216&
012172
012176
QL2202

013204

01221¢
oL2212
012214
012320
012234
012226

G2-5EP-TT 17150

0TTAN
104416
apo4n

apeoon
e0C200
000400
solnoo
000600
262000
04000
10000
fo0000

d20000
040800

¢o0000

00013
00032
400032
300032
400033
QB0032
00032
4000232
200033

000032
open3z

a00033

02-3ER-FT 17:50

apeaga

170127
012705
105037
005037
aps037
5037

005237
012537
130447
0L2537
@L2537
112537
112737

104405

1344156
012703
170003
17012}
114100
171003

Mgaco
12310
002614
Q02650
002660
002570

002640
432545
002656
002665

002546
02656

900200
040020

MACTEI 3001046} J02-SEP-TT Xlidl PFAGE 69
126 EXPRY, (ER=0) W/™ADBSF™

¥ Z-URRK = EXP"b Hrr §BRK TARCEY
¥ E~-FESAY/FFEC = RCY"D FPSAIFFEC AFTER EXNC
Ed

EACSF] = EXrEY SF (PERAED
}
FURENT DATA PATIERE®

W " sam R4,10% 3CONRT & LDDP
EAPHFP 0N LEAVING TEST
BR 5227 " SNEXT TESY WEEN DORE

¥
MEFEEEERERERERERERRFEFEREFRRERFERTIRIEFRRLESEICNEENETLIINTIENLLLE0LIEE

1

} DATA FOR ABOVE TEST:

¥

¥ ECSF]  “apsr+

] (LDF) QBRE

4853 to0eg, 013 JLERD
00348, 032 ]
G025, A312 5
a04*5, 032 7
00og=g, 43 JZERO
#10*s, 032 ]
4205, 0312 F]
040+3, 032 ]
d00*s, 032 3EERD
1o0*s, 032 3
anp*s, 033 }
sgces, 013 JIBRD

3} Aik ik r bbby A AR RAREA A A AR AR P Ak R

P*TEST 27 EXPAT, EALD ADDFCARRY LOCIC WSf*muLrF®™

7

3 PHIS TESY RONE DATA PATPERES THRO THE EIPORENT ALD

3 IO CHECK ITS LBILITY rQ PERFOAM THE ™ADO™ FUNCTIOW.

¥ THE "NOLF™ INSTROCTION FLuW IS DTILIIED, BUT ITf 15 ABORTED
H DURING MICRIITATE “NOLFZ,04", 30 THE STORED EXPONENT 50K
3 IS *:§OY** RE-COMFENSATED BY -(200) AFTER THE ApDITION-
]

) THE RESHLY WECDFY ¢~ EACDF)-PLOS-EBCSFI®

!

? IS5 THE ACTULL WALUED STORED IN THE DESTIKLTIOR ACC.

]

¥ ————

? REGISTERFLOCATION OSE:

¥

) HFACDe -EACOF] EXPNT OPERAND-L

¥ MFACls -ESLSF) EEPNT OPERAAD-D

NACYLL 30(1046) 02-5EP-TT i2:41 PRGE T0

127 EXFAT, EALD ADDSCARRY LOGIC W/"wWULF®™

WFAC2I+ -EXPELTED EA-PLUS-EB £IPKT 50M
MFACI+ -RECEIVED EA-PLUS-EB EXPET SUN PROM HFP

[ 14} -~LACDF] EXPNT, RECEIVED 504

ACl —EALDF] TENP,

ac3 —EBLSF] EXPNT QPERAND

RO -RC¥TD FPSHIPFEC

L] -fAF? OBRX RDORESS, "MULFI.0a™=(200)
LH] -DATL TABLE PTR

NODOLEfFERRGR INFO:

FRUA/XD
CRONFLATCAES, JRECSBUL, FIR.SF/OF, F.BUS.EfENABLES/DRIVENS

FEXPSKI
CROM/LATCHES, BUT(2:03,.L0GIC, ESPAD.ASE,
ESPARA/A. ADDR, EALUDATL/ZHTL{A-PLOS-BSCARRY)

FHOLSELD
[PREVIOUSLY YERIFLED]

FALOSKLL
CPREVIDISLY YERIFLIED)

L R L b E R L L UL TR g VR

AR AR AR A AR N A AN A A R AR AR RN N A AR T

T3T2IT{ SCOPE

¥
LDFP3 #040000 7IATA-DI5AB fF-MODE
noY¥ 0%, RS $DATA TARLE °T@
CLRB FPLERF }F-NODE KEY
CLR MEACOs2 FUGRD-B 15 ZEROES, FOR TYPEQOY
CLR KFACLe2 ¥
FLR AFLC2+2 ]

?
J*DATA LODP ENTERS HERE*

10%: THe e, 08 $BOMP CLOCK IN.A.LOAP COYNT
v {RS)* HFREO#D SGEY EALQF]
ET 395 3IF <G, DONE
¥ (RS)+, KFACL+0 3GEY EBESFD
oy {RI)+, KFACTHD SCET EXB=D EALDFI+EALSF]
LDF HFACO,AC] JSETUP EACOF1, TEMP
LOF MFACL, AC3 $SETOP £8LSF1
]
ERRENT $DONT CHANGE DATA TH ERRDR LUDP
junmm———n ERROR~LOOP-EXTERS-HERE-———~=—=
H
INPHEP JUKLT BFP, SET FEC=(177)
HO¥ 1209,R3 3SETOP WULFZ.04 MICRONDDR
LBUB 3RESST WERK IF ALTERED
LOFPS  ROACE20 FINTR-DISABSF-HDDE/FHM=1
6352 STF ACL, aC0 JCOPY TEMP, TO EALDF]
"ULF AC3 ACE jFORM  ELCFY ¢- EALQOFI-PLOS-EBTEFY

3 CAGORT R NULFZ,.04)

319 0OTL

SEQ 0091

SEQ 0372
FEQ D092



POP-11/40 FPLI~E BAROWARE DLACEBDSYIC
02-580-77 17150

DOFPEA. P11

3770
kLt
irz
37173
1174
s
178
an
1778
s
iran
ireL
armz
1183
784
ares
3188
Exi L
3188
378%
1190
aran
3192
31793
1T94
3195
ares
3197
1798
Lk
IH00
ino1
002
1801
3IR04
A05
Iu0n
o0y
MAOR
3409
LRI
1
k13 V]
3413
3414
ELE
415
Jr17
3als
3H19
3920
nz1
122
Ir213
a2y
3425

01223¢
012234

®122316
012243
12248
212254
12250

012264
012266

a1227¢
N4
912300

012302

012304
912306

aL23L0
4r2i16
012324
012332
a12340
0123456

195737
001372

016500
174037
0427137
LIELENS
020027

onlanl
104053

023737
HO1T26
104077

60724

104416
1T 1

023200
052490
052400
125200
o4160¢

U3s000

002645

100035
02575
00017y
en2700

140016

onzeTE

MACT11 3
77

002666 002676 158:

025200
052400
925200
452408
041500
236000

052400
a25000
771600
0TTs00
903400
074000

POP-11/60 FPLL~E HARDWARE BLAGHASTIC
DGFPEA.P1Y

A6 25
3p27
1628
JB23
33in
ELEN]
1832
ELEK]
kLS K
1835
LRI
bLER)
3613
LLEY]
g40
3411
42
ELEE]
3814
18415
3314
1847
3644
3849
ELRT]
F1EY
3832
383
ELEY)
ABH5
38456
Jes?
1818
3639
k1LY
3gnl
EL LY
IbA3
k1LY
335
3648
3867
18R9
14u9
ag'lo
3871
agrz
18713
Jars
3875
1975
gm
A8
3879
J8Fu
1gu1

012354
212362
QL2370
012376
012404
Q12412
012420

02-3EP-77 17:50

622600 Q50500 0034gD

055000
03512400
035400
D25400
051200
100000

a170400
632240
LLET ]
055000
022600

AT4000
003400
074000
03400
474000

DL1046) 02-SEP-TT 12141 PAGE T1

SED LOT3

EIPET, EAILO AOD/CARRY LOGIC W/™WULF™ 585 0093
TSTH LETITE ' pIF TICAT LODP-UN-ERRDR SET, THEN HANG IN LOODP
e 534 3 WITH/ LIPE-CLOCK OFF, & PPS(FID=1/FHN=D}
]
HED FRPEC $EET RO=FDSHIPFEC AFTER INSTR
E3 L ACO, KFLLY JSTIRE RESHER
BiC FLTTMPACIE FIGUORT FRACTION PORTIDN
CLR NFLCIe2 ¥
}
CHP RO, $140016 701D HFP ABDRY VIL UBRE 77
REQ 158 »eR IF ¥EZ
ERROR 53 FND « AFP SEQUENCLNG ERAWDR
JEXPEY EALD EAvEB WOLF/SEQ ERR™
4 E-OREK = EXPT) HFP DRRE TARGET
1 B~-FPSEIFEC = RCW"0 FASHI/PEC, EXP™D TD BE {140015)
] ELLDF] = EXPAY DF GPERAAD
] EBLSFI = EEPNT 3F DPERAND
H EKPD EAVER = EIPECTED EA+ER EIPET
¥ RCYD KA4BER = RECELVED EA+CA EXedT -
H
CHp MFACZeO, NP RCIHO JCREPTD AvB) = [RCY™D he%) 7277
HED 105 sER IF OK
ERROR 77 JELSE EEPRY-ALD/d+8 ERROR
FEXPNT EALU ZA-PLUS~ER RESOLT ERR™
] E-UBRE > EXP*D HfP (IRE TARGET
¥ #-FPSHI/FEC = RCY™D FPSKIFPEC AFYER EXEC
: EA(DF} = EKPNT 0¥ DPERAMD
i E8CSPF] = EIPET $F DALRAND
P EXPD EA+EB = EXPECTED EA¢ED EXPNT
H RCY¥D EA+EN = AECEIVED EA+ER EXPNT
H
1] 10% FMORE
H
F*DONE MITH TALS TESTS
35 ZAPHFP FCLEAR THE WORLD
BR TST30 IH $NEXT TEST
H
H
FRREREEF R FER R R A EREEREERERFEFRFEREEERRELEPRIRECRERECERELEREREREI RS
¥
] DATL FOR ASQVE TEST:
]
H GPHD=K  UPND-P ANSAER 3 ESZAD.ALDF] + ESPAD.ACSF] = ESPADLDFY
} ¥ .~
105: 925209, 025300, DSIR00 (80,0101, 0802)+{00,.0101,(E01}=(00.1010.1010)
032400, 052400, 925000 J(00.1010.1010)+(Q0,1010.1010)=(01.0101.0160])
052400, 015200, OT7600 (00.1010.0010)s (000001, 0161)=¢00. 112111112
025200, 352400, 077500 p(00.01001-.01613{00- 1010 1050}={00.1011. 1111}
041500, 041500, 003400 (00,1000, 01L1)¢{0N.LOOO. O1L1)=C01. 400, 1110}
036000, 0J6000, BT4000 ;{90.0111.1000)+(00.0111.1600)=¢00-1111.0000)
WATY11 30{10458) 02-SEP~T7 22:41 PAGE 72 560 9174
27 EFPNI, EalLU ADDSCARAY LOGEC d/“HULF™ SEG 0094

022600, 050500, OGI400 3 (0C. GLOC. EOX1)}+{00. 1100, 0611)=( 0L 0000, 1314)
055000, 017000, 074000 3{00.1011.0100)+¢00.0011.1500)=(00.1111.0000)
V51200, 032200, 0034R0  F{O0.EOU0.D101)+(00.0110. JO0L}=(G L. GOG0.1110])
026400, 045400, 074000 {G0.0101.1010)+(0C.L00L.0110)5(00.1111.0000)
26400, 053060, 903400 {0C.0101.1GL0Y+(00,1001.0100)=( 080000, 1118)
051206, 012600, 074900 3(00.1010.0102)+(00.0100.1041)=¢{00.1111.0040)
100000 F<END»

BN AN A RN TR R R AR AR A AR A F R RN A A A A AR b A bR b

J*TEST 30 EXPNY, COURTER/PRE~-SRFT-QUAT WITH “MAgw

T T el B N W T R T e VR T TR T W W W N e ke e e e e Py e e s e

TAIS TEST YERIFIES THE EXPONEWT:
PRESAIFT-QUOTIENT ROM (QUTPUT T0 CODATER)
AND MCOODNTER™ ARD BUT(COUNT)
FOR VALUES TN TAE "£&™ OF {J04) TO (077).
THE PEST DOES THE FOLLOMING, BY USING TPE ™KAS* TNSTRUCTIUGN:
1} ECACLY <- (000}
1) CETR - PRESHIFT-QUDT-RIM( ERCSIO> )

3} BUT(CHT) UBTIL CNIR=(17), LGDP: ECAC1) <- ECACII-FLUS-(001]

0] ~THAS™ ERCS10» INPUT VALLE IN EXPHT

AC?2 ~TMAS® CHTRFPRESHFT-CNTR RON OUTPUT [N EXIPRT
L) =EXP"D EXPAT (AFYER STEXP) IN AZ2/EXPNT

Lt ~RCY¥"0 EXPET (AFTER STEXP) FRDM RC2/FXPAT

R3 =EICTa0> FHPUT CNER, {G7F)->(000)

MIDULESERRDR INFO:

FHUA/KS
CROM/LATCAES, JREGFBUA

PFEXP/KY
CROM/LATCHES, BOT<2:105.L060C, ESPAD.A/R,
ESPAD.A/3.ADDR, EALU.GATR/ZNTL, QUOT.ROYSCHIR

FRULS/ R G



POP-11750 FPRi1-E HARDUARE DIAGHDSTIC EACYLL 30C1046) D2-SEP-TY 22:41 FLGE 73 Skq 0075

DRFPER.PIL 0I-SEP-17 17:50 T30 EXPET, CODATER/PRE-SEFT-QU0T MITH "MAS™ SE0 0095
1882 3 LPREYIDOSLY VERIFIZD]
ELLE ¥
3BA4 ? FALU/K11
3885 [l CPREYIQASLY YERIFIZD)
1884 M
3887 ' 13 wxw el DE L L i EEANERAREARERED
IBEB 012422 DOVGD4 TIT303  SCOPE
3809 H
899 017424 170127 040240 LOFPS  JUAG24G FINTE-DIAMN/D=-HOUL/ FRUNE
3091 012430 112703 000077 NO¥ T, 03 FBRC510> CHTR, (77)-3C00}
892 ¥
1893 S*DATA LOOP ENTIRS HERE™
3894 012434 005237 002640 1052 isc bDaLROP FRONP CLOCK IN.h.LOOP COONT
IBYS 012440 176403 LOEXP  R3I,ACD . JRIC5I03 —> BLACOICS5=0>
3896 012442 010301 nov 23, R1 ]
IBY7 012444 905000 CLR RO JEET RO=EXP*D ECACZ]
IBYE  D12445 471027 DO0OY] DY $11.,R0 ¥
3893 012452 N0D5200 inc [T ] .
LT ?
3901 DL2454 104408 ERAPAT 3DONY CREANGE DATA T¥ ERROR LOOP
1902 }--—===——ERRDR-LOOP - EUTERS ~HERE~~—~~——~
3903 ]
3904 012455 170402 CLRD aC2 3ZAP ETPNT BEPORE
3905 012460 170007 63812 NS JECACO] -» PRE=SHFT-QUOT-RON
1906 3 ~-» CATR -» TAC{ECAC2I)
3907 012462 105737 OD2645 TETR LPTITE $1F TIGHT LODP-ON~ERROR SET, THEW HABC IN LOOP
1908 012466 D01374 BNE 635 }  WITAS LINB~CLOCK OFF, L PPS(PID=1/FWM=0)
19049 ¥
3910 012470 175202 SYEIP  AC2,R2 JGET EXPNY AFTER
1911 QI2472 Q42702 M002G0 ADBD #200,A2 FCONPENSATE FOR STEXP ADJUSTWENT
2912 912476 020002 cNp R 22 J(EXPD) = (RC¥"D)?77
%13 013500 001401 3EQ 203 3B IF LGAPE
3914 012502 104100 ERROR 100 JELSE ERROR
3915 I*EAPRT CHTR/PRE-SUFP-QODT-RON ERR™
3916 ] ER¢S:0> = ER VALEE, UINPDT T0 qUOT-RoM
1917 ] E-CSTR/EXPAT = EXP*D VALUE ODTPET FRON CNTR LOOF
e ; R-CHER/EXEAT = RCY-D YALOUE, FROM ARQOVE
1919 ]
3920 PENEXT ER VALOE*
3921 Q12504 (05303 205: DEC LK ] JCIUET DO
3922 012506 002352 BEE 10§ FLODP OB {¥7)=>100}
3923
19324
1915
POP-1L/50 FPL1-E HLRDWARE DIRGNOSTLC NACYIL 30{1046) 02«SEP-77 22141 PAGE 74 5E3 0076
DIFPER.P1] 02-SEP-T? 17:50 31 TIPORKL{ADD*>SUB)*MOY, SOMPATH/MO4R{&+T) DECODE SEQ 0096
39‘26 ,,lltlll’.lt! ARk A SATANAS AN FEdd LES RS T LD P L T s g g
3;2; F*TEST 31 IFORKL (ADD*SUB)*NOD, SUMPAYH/MO*R(6+7) BECODE
392 3
3923 ¥ TAIS TEST EXERCISES THE LFDRYC(ADD«STD)*WGDER] LOGIC DF THE
3930 7 Arp IM3FROCTION DELODE. SPECIFLICALLY TESTED 1S THE "SUMEATH®
3931 ¥ DECODE LOGIC, WHICH IS BITC4> OF THE TARGET MICROADDRESS.
3932 Il MODE-D*REG(S/?) [S ALST EXPLIZED, TO CHECK THAT TARCET BITS<2:0>
3933 ’ ARE PORCED TO “1ii=,
1934 ¥
3915 ] h SUMMARY OF THE TES?S IS &S FOLLOWS:
3935 ¥
3917 ¥ DBRE  SUMPLTR  ADODLLIFSOBLRY  S5-EOR-50
3936 ¥ I
3939 3 147 L ADD L H L, H]
3940 ] 167 1 [V N L EEL.L)
3941 ] 147 L SUB L CHpHY
1942 ) 167 1 SUB H LH,L]
3941 ]
3944 3 NOTE THAT BOTR EACOF] AMD ERCSF] = (0003, AND MODE-OYREG(E)
3545 3 IS ENPLOYED. THYIS EFFECTIVELY DISABLES THE RANSE CODE ROM FDR THIS
3944 ¥ TESY CEE, TARGET BITSCIz0»="0111"1.
1947 ]
1946 3
31943 ¥ ———————-
1950 ¥ REGISTER/LICATION USE:2
1951 ¥
3952 F MFACD+ -COPY OF ACOFACY
1953 3 MPACL+ =COPY DF ACAZACS
3954 ¥
3955 } (41 ~(TEMR) OF AC1
3956 ¥ (141 -50 SIGW BEY, EXPNT={000)
3957 } AC3 S5 SIGN BIT, EXPHT=(00D)
3959 ¥ ALK -CaPY OF AC3 )
3959 ¥ i
1960 F] L 3] -RCY*D FPSHYSPEC RFTER "ADDF/SUBF™ [NSTR
3961 ¥ R ~TARGET WICROADORESS EXP-D (147/16T)
3962 H
1963 ) e ————
3954 1 HIDULESERROR IWPO:T
1965 ]
3366 H LLITYS (]
;96; 3 CRUMFLATCAES, JREGFBON, SUNPATH, LFORK.DECQOE
9% 7
3969 ] FEAP/KYD
1970 ] CROMSLATCHES, BOTC2:05.LOGIC, SSPAD.A/B, 55/5D.LUOCLC,
3971 H EXPRT.RARZE.CORE-LORIC
972 3
1973 : FRULSKLD
3974 3 (PREVIOUSLY PERIFIED]
3975 M
1976 3 FALUZELL
1917 e LPREVIOUSLY YERIFIED)
3918 H
39te b bbb L Ll L L T L T T T L Sy
1980 012510 200004 TET31:  SIOPE

3991 ’



PAP-11760 FP11=E WARDWARE DIAGWOSTIC

BAFPER.PIL
3982 012512
983
1944
1985 012515
1986 012520
3987 Q12524
3988 012528
3999 012532
1990 0125356
3991 012542
3991 012546
1991 012352
3994
3995 AQdL12554
1996 012556
3997
1998 Q12560
1999 012564
4000
4001 012566
42 0125732
4003 012576
4004 012600
4005
<096
4007
1008
4009
4010
4011
1012
1013 012602
4014 012604
4015 012610
1014 012612
4017 012618
4018 @L2622
401% 012626
4020 0126132
4031 {12536
4022
4G23 012640
4uld 0126472
40325
4026 012644
1027 012850
4028
1029 413652
4030 0126586
931 D12X5632
4332 013664
41033
4024
4015
4335
4017

POF-11F60 FPL1-€ ANRDMARE DEAGNGSTIC

DQFPER. P11

438
403%
1040
44l
1042
1043
4343
4045
4046
4347
4u4p
4719
4150
4a51
Eh L
4053
4054
4u5%
1)5%6
4057
4158
435%
4060
4451
49%2
4063
f054
4u69
L1111
4067
4088
4056%
4a7¢
67t
4T3
AG73
4574
1075
4176
4077
4074
79
408D
4181
4082
4183
10494
4083
4086
40197
4088
4049
430
4091
4092
1093

012666
012670
F12674
112676
V12702
12704
12712
012716
212122

012T24
012726

0127130
012734

012118
GL2742
012746
012750

012382
G12754
012769
012762
012766
DL2T72
012776
013002
013006

a12019
0130112

013014
013030

013922
213026
013032
013034

02-5EP-TT 17:508

1a5037

104416
GE2T0]
170002
172537
174137
172737
174337
iTgrz?
104406

174100
172006

105737
021373

076500
220027
001491
134101

104416
012703
1700403
172537
17437
172717
174321
170127
104405

174100
172006

10573
601373

AT6600
020027
001401
104101

on2624

000147

003002
G264
003060
002656
040020

002645

000036
140016

000167

Q03060
002646
oRInGH
02556
040020

002845

99386
140016

02-SEP-T7 17:59
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INEL S
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105717
001373
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020027
go140]
104101

104415
0127g3
1700403
172517
174117
112731
174337
110127
104406

174100
173006

125737
00L3T}

D16E0Y
020027
001401
104101

Q0QLAT
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MACYEL 30(1045} OQ2-5EP=TT 22141 PLGE T5 R0 0077
m IFORKL{ADO+5ADY*N01, SUNPATH/WO*R(6+T) DECODE 3E4d 0097
CLEE reLERr - }F-MODE KEY
H
Jm=c———-SHHFATHCL]~~@ORE (147} === ADOP*ELI=~SSCL Y NOR. SOHEH T sCRY v o
LAPNFP FINIT TD AF¥, SET FEC2(IIT)
L) $L4T,R3 JHFP TARGEY AODRESS
LOvE pLNTO DERK
Lor FEMDLP . AE1L JECL,61 €- (000), 5CL,6F €- 5D €= 1
SEF L1, #FACY FSAYE IN MENORY
Ler FEEERD, ALY FEEI, 61 €~ (GD0), SC3,63 <~ S5 ¢~ O
STF ACI AFACT FSATE [N MEMORY
LGFES  pR400240 FINTE-DISABLSY ~NODE/FNN=]
ERRPEY JOGNT cEAGE Dath IR ERROR LODP
}-———-——-LRRDA-LOOF-ENTERE-HERE-——————
6083 s1r AC1,AEC0 JCDBY DEST. ACC
ooy ACE, ACO 35F=MORE, ER «<- EACDFI-EACSP]
$S0 <~ SLOF), 3% ¢~ SLSF]
TSTH LPTITE JIF TIGAT LOCP-08-ERROR SET, THEW HANS IN LOOP
aE 605 3 WITH/ LIRH-CLOCK OFY, L FPS(FLD=1/FMN=0)
’ ]
HED FRFEC FCET FPSALRFEC AFTER
cup ®0, 3140016 3D1D AFP OSREAK 27
BEQ Y rer IF YHS
ENROR 101 JELSE SIGMAL SRROR, WRONG FATH
FMIFORKF{ADD+5083*M0 SUNPLTA/MO™RE ERR™
¥ E-UBRX = 8XP*D UFP UBAEAX TARGEY
H R~FPSHI/FEC = RCY*D FESHIJFEC AFTER, EXPTD {1400145)
] SOFEALDFY = 50 SIEH 9ET, EA=CO00)
3 SS/ERLSFI = 55 SICH BRI, E6={000}
H
]
- SEMAATHCHI-—URRECIAET ) ——* A DO [L1--55[L1. ¥DR. SOCLIzEL T~ -~ —nm
ZAPAFP JUNLT TD 4FP, SEY FEC={aT7)
KOV HLST,R1 FHFP TANGET MODRESS
Lo oa sINTO OBRY
Lor FPLERD, kL1 JELL,6T ¢~ {000), 5LL,6) <- 50 <- O
SYF ACL,MFALH JISAYE TN MEMORY
LOF FFZERQ, AC2 SECI 6] <= (000), 503,61 <~ 55 ¢- 0
SPE A3 MEFACL FSAVE 1IN KERURY
LOFES  poA0OZC 3 INTR-DISARL/F -MODESFMH=1
ERRPNT FOLET CHLEGE QLTh IN ERRDR LOOP
pmmmmm——EAROR-LOOP-ENTERS~HERE~~~ ===
15t 304 1C1, A0 J}CGPY DEST. ACC
LaDF ACE, ACT $5F=MQ*Rb, ER - EMCDFI-ERC3F]
350 €~ SLOF1, S5 ¢~ SLSF]
1I5TB LEPITE IF TIGAT LOGP-DN-ERROR SET, THEN HANE (¥ Lugv
any 514 3 WITHJ LIHE-CLICK DFF, & FPS{FID-1/F4M=0}
?
wED FRFEC JGET FPSHINFEC APTER
4,14 RO, 140016 3HID HFP UBPEAX 77
BEQ Ry JAR IF YES
ERROR 10t JELSE SIGNAL ERROR, WRONG PRTH
F"IFORK/ (ADDs50B)} M0 SUMPATH/MO*RG ERR™
¥ E-DSRK = EXP-D HF? UIREAK TARGET
H R-FRSAE/FEC = RCY*D FPSHI/FEC AFEFR, EXPD (140015}
H SOFEACO#Y = 50 S0GH BIT, EA={00Q)
3 SS/EBLSFY = 55 SEiW 3IT, EB=(00D)
Ilctll IGCLCA6) G2-SEP-1T 22341 PAGE 76 sE3 0974
a1 IFORECCADD SUB&N0Y, SUNPATHIMO*R{&+7) DECODE FEF UL
H
F]
}ame====SUNPATHLL I-~UBRE{1 47 ) ~~"SUBF"CHI--S8[HY. KOR.SDLHI=[L ] == ==n==
INPHPP SINIT T0 AFP, SET FEC<{377}
DY K147, RI JHFP TARGET ADORESS
LDCE MO DORK
LOF FPAOAP, KC1 IECL,6Y €~ (000), 301,5] <= 50 <= 1
SPF AL MEFRED JSAYE IN MEMDRY
LDF FPHOLP, ALY FEC3,6) <- (000, 513,61 <- 55 <- 1
5TF AC3, HERCE FELVE IN dEMORY
LOYps 040020 FINTR-DLSAHL/F -MODESFMH=1
ERRPAY FOUNE CHANCE DATA IN ERROR LOOP
§==—mrrr—ERAOR-LOGP-ENTERS-HERE-—~n=vn
L¥11] 51T RCL,ACO JCOPY BEST. ACC
SORF AZ6 ,REO FSF=MO*R6, ER <- EACDFI-FRL3T]
}S0 €~ SCOF), 5% ¢~ SLSF2
1518 LPTITE IF TISAT LDOP-OR-ERROR ScT, THEN AaNz IN LOOF
BRE 625 i WITA} LIME-CLOCK OFF, & FPS{FID=1/¢Wus=q)
H
HED (REEC 35ET FRIHIQFEC AFTER
CuE RO, BL40016 JLID HFP UBREAK 77
BEQ Y FBR LF YES
LRROR 101 SELSE STGAAL ERWIR, WRONG *4TH
IUTFORKF(ADDS SUBI* KO SUMPATHFNO~RG ERR™
] E-4BRE = EXF"D HFP UBREAK TARGET
H R-FPSHE/FEC = RCY™D FESHISFEC AFTEP, EXP*D (L4O016}
3 SOFEALDFY = S50 5I:d 3IT, ea=({00d)
Il S5/EALSF] = 55 SISW OLE, ER=(000)
3
]
y-m——--- SUMPATHLHI-=TBRK(167)--"SOBF*CHI--5SEAY . XOR. SOTLI=[H 1mmmvmmm
TAPHEP FINLY TO HFP, SET FEC=(3TT
noy e7,n3 #HFP TARGET ADDRESS
Looe FINTD JARK
LDOF FPZERO, AC1 FELL,61 €= (000, SC1,51 <~ SD ¢- 0
STF AC1 NFACD FSATE LN MENGRY
Lor FPNGAR, RES JEC3,5) €= (0003, SC3, 67 <- 55 ¢- 1
STF ACI NFACE FSAVE LN MEMORY
LOFPS 1040020 JENTR-DISABL/F -HODE /F4M =]
ERRERT JOONT CHANGE BATL [N £RRUR LDOP
}mm————e- ERROR-LOUP-EMTERS —HERE————~ ——
6352 STF AT1 ,ACO :COPY DEST. ACC
S0R¥ ACE,ATD 15F=M0%RE, ER <- EACDF1-FH(SF]
350 (- SEUFY, 35 ¢- SE5F)
T5T8 LPTITE JIF TIGHT LUOP-ON~ERROR SET, THEN HAMI IN LOOP
BAE Bi% 1 WITH/ LINE-GLICK OFF, & FUE(FID={/PuM=0)
r
“ED +RFEL JGEY FPSHLAFEC AFTED
NP RO, 2140016 JOID HFP URRERE 7%
SEQ Y JB® IF ¥R3
FREOR 101 FELSE BIGNAL ERRDR, WROMG PAIH

FUIFDREA{ADG+SUD)END SUMPAYH/NO®RE ERR™

E-UBRK = EXP-0 HFP URAREAE TARGE?

R-FPSHI/FEC = RCY'D FPSHISFEC AFERR, EXF-D (140014)
SA/FEACDFY = 50 SLIH 91TF, Ea=C000Q)

SS/EBCSF] = 335 SIGM 3IT, E49:=(000)

LR



POP-11/60 FPLI-E HARDMARE DIASROSTIC NACYLL 3Q{104E} DO1=-3EP=7T 22:41 PLGE 17 SEQ D079

DQEFREALPIL 02-3EP~TT 17:50 511 IFORKC{ADO+EDA)Y*NOI, SDMPATE/KO*R(6+7) DECODR 5EQ 099
4094 . . ;
4095 013036 104416 ZaPRPP FINIT wEP
4096
4037
(1111
4099 . ] ,ttltﬂnithﬁtttttitﬁ.tﬂlltt’.'!i'“t"tttttttt*lttltt.‘!Ql!tttl‘
4100 ) F*TESY 32 IFORKC{ADDAEOR}*ND], BXPET{A+A}=ZERD DECODE
1101 H
1102 H THIS TEIT CRECKS YHS EACKE]=EERD & EMCEXI=ZERD (STECTION
4103 ? WOGIC OF THE IFGEE/RITE DECOOE. THIS LOCIC FORCES THE
4104 ¥ RANGE.CODE RON T0O 8K OISAALED, AND OUTPWY CODE=*900".
4105 3
410% 3 P —
4107 } REGIETER/LOCATION DSE:
o8 ¥
4109 » ACO -EACDF] BIPRT WALOE, (080) & (377)
1110 ] AC1 ~(TENP) OF ACO
4111 } AC2 ~EBTSF] EXBET FALNE, (000} & (377), APPROX. ACE
4112 3 [T ~EBLEIF] EXPAT TALDE, (00D) & (377), APPROI. ACH
4113 ]
4114 i R ~RCFTD FPSHIJPEC AFTER RIEC
4115 3} R3 ~TARGEY MICRGAOURESE EXPTD, (150/170)
4116 3 .
4117 ] ———————mae
4118 * #DDULE/ERROR IRFO:
4119 ¥
4120 ¥ FHOA/KA
4121 ] CROM/LATCHSS, JREC/BIA, [FORK.DECODE
a2 ]
123 ] FEXP{RY
4124 ¥ CROMSLATCHES, BUTC2:0%.LDGLC,
4125 ] EXPAT.RANGE.CONE-LOEIT, ECR{EA=0/ER=D)
126 F
a7 } FNUL/KLO
4 ] TPREVIOUSLY VERIFIED]
4129 3
4130 ¥ FALUSER]
413t 3] CPRE¥IONALY YERIFIED]
::;; ,"ttl’ﬁ‘d‘&ﬂ"-'tﬁiGﬁ&*l.itiill!t.t.Il.!‘Il..'littttltltll‘..tttl.*.
4134 013040 0GOI04 1St32: SCOPE
4135 3
135 3—==su——ERCDFI={000) ~~ERCSFI=(3TT}~~ER(A) =" 1M mw mmmmm
4137 013042 104415 ZAPAFP FINIT TD HFP, SET PEC=(ITT)
4138 §13044 012703 Q00170 wo¥ 170,83 FHFP TLRGET ADDRESS
A13% 013050 110003 Lbon JINTD DBRX
4140 013052 172527 000DOD LD¥ 000000401 FEREDFY <~ (000)
4141 013056 172627 044230 Lo #077500,4C2 JEBLSF1 <~ (377
4142 013062 178137 040020 LDFPS  BOA0O20 FINTR-CISABL/P-MODE/FMM=]
41431 013066 LD4404 ERRPNY $O0MY CHANGE OATA IN ERROR LOOP
4144 j==wreuvERROR=1, D0F-ERPERS < HE RE —-—m——mm
4145 013070 17416C 6052 STF ACL,ACO JTOPY DEST. AtC
AL46 013072 172002 anpr AC2, 000 FER ¢~ EALDF1={000) - EBESFI1={3TT}
4147 013074 105737 0026545 518 LPTITE FIF TIGHT LOOP-0B-ERROR SET, TAEH HANS [¥ LOOP
4148 013100 001373 BEE 505 3 WITH/ LINE-CLOCK OFF, & FPS{FID=1/r%4:0)
4149 '
POP-11/60 FPL1-E HAPONARE DLAGNOSYIC WACYI1 30(1045) 02-SEP-TT 22341 PAGE Te 5£3 0089
DIFPLA.P1] 02-5£P-17 17:50 32 [FGRECCADD+SUB ) *H01, EXPET{A+B)=ZERD DECHIOE 563 G102
4150 013107 0TS500 Q00035 HED fRPEC JGET FPSHIFFEC AFTER
1151 013106 020027 140016 CHf RO, #140016 FDID HFP UBREAK 72
4152 013112 DO1401 BER R JBR IF ¥ES
4153 013114 104102 ERROR 102 JELSE SIGMAL ERRIR, WRONE PATH
4154 " IFORK/ (RDDHSUB)*HE CEA+EHI=0/HMO*FE ERAY
4155 ] Z-UBRK = EEP"0 AFP UBREAK TARGEY
:izg 1] R-FPSHI/FEC = RCY"D FPSHISFEC AFTER, EXPTD {L40015)
?
4158 3
4159 Fmemm——EACOFIx{ 37T} ~~ERCSFI=C 00D ) —~ER{GI=HQ®—m o e -
4160 GL3116 L044ts ZLPHFP FINLT TD APP, SEY FEC=(37T)
4161 013120 ©D12703  0GO160 wav F160, 03 3HFP TARGET ADURESS
4162 013124 170003 LOUS $INTO UARK
4163 011126 L72527 D4e230 LpF $077500,4C1 JEALDED <~ {377}
1164 013132 172527 DOOOGOC LOF #000000,4C2 JEBISF1 <~ (040)
4L65 011136 174204 STF ACZ 08 JACTOLL EBLSF]
4156 013140 170127 040020 LDFPS  B040020 FINTR-OTSAEL/F -MODE/PHM=1
4167  OL3IL44  L0A406 ERRPNY J00NT CHANGE DATA LN ERRDR LODP
4168 Jmm——— ==ERROR-LOOP -ENTERS ~HERE———n ===
1162 0131456 174100 615z sTr ACL,AC0O }CO8Y DEST. ACC
4170 013150 172004 ADDF AC4,ALO ER ¢~ EALDPI={377) ~ ESLSPI=(0DC)
4171 013152 105237 002645 T5TE LPTITE FIF TIGHY LOGP-ON-ERROR SET, THER 24%C IN LJoP
41;: 013156 001373 ABE 61§ 5 WItH/ LIRE-CLOCE OFF, b FPSC(FID=1/FMM=0)
11 ]
4174 013160 076500 000036 MED #RFEC 3GET FPSHIRFEC AFTRR
4175 013164 020027 140016 cup RO, $140016 3DI0 HFP URREAK 77
4175 013170 Q01401 BEQ Y JER IF TES
4177 013172 104102 ERROR 102 $ELSE SIGNAL ERROR, WRONG PRTH
174 #"IPORES(ADD+SUB)*MY [EA+EBIz0FMO*RE EHR™
4119 H E-T#8K = EXP-D RFP UIREAR TAREEY
:igg ] A-FPSAL/FEC = RCY™O FPSRI/FEC AFEER, EAP'D (140016)
]
1182
4183
4184
.135 ,'ilttlt!!l’.l‘tﬁtl&nttll’!Q.tlltll-ltlllttl&til.&‘tlt‘ttllllt!tlllt
::;g JETESY 33 TFDREC{ ADD*SUBI*ND], EXPNT.RANGE.CGOE ROM CONTENTS
¥
£1AA 3 THIS TEST VARIES THE EXPMI/®CR™¢H:0> WALUE THRY [T15 FULL
4189 ] RAMGE tO VERIFY THE COWTENTS OF TAE £XPAT.AANGE.CUDE WM, aND
:190 ¥ IT5 ASSOCEATED GATING LOGEC. "SUNPATH-H™ ES HELD COMSTANT AT ™in.
171 ¥
132 ] rovae——
4193 » REGISPER/LOCATIDN USER
4194 ¥
4195 ] WPACO+ -EBLSF] IN MENDRY
4195 H MFACL:  ~EACDFY IN MENORY
[TCY :
4148 H Aco -EBLSFY IN ACC, T GEWERATE ER-VALUE
a149 ] (141 ~EACDFY IN ACC, TO GENERLTE ER-YALOE
4200 3 AC3 -(TEMP) POR TEST, COPY OF ACQ
1291 3
4202 H 70 -RC¥*D “FPSHLPFEC™ AFTER "ADOF® INSTR. EXEC
4203 3 2?1 -ERCBI 0> CATR, (0003->{T7T}
4204 ¥ 22 ~*PS DURING TEST (F/)-MODES, FI0=1, FPMNN=1}
4265 ] R3 ~EXPECTED TARGET WICROADDRESS, FOR LDUR
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DOFPEA.P11
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DAFFERLPLY
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4264
4385
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4269
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4272 013306
427y 013312
4374
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4264
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1298
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4298 013348
1:93 013350
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4301
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4303 013362
4304 011366
4105 013370
4105 013375
43107 013404
4108 013406
4109
4310 013410
4111 013416
4312 013420
11131 013422
4314 013426
4115 013434
4116 013436

4117

005201
020127
0p3T41

105137
061403
052702
30132

104416
on3524

025127
Q02005
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03420
00261
qnozoT
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HACTL1 3D(1045) D02-SEP-T77 22141 PiEE 79 SEQ oDR1

13 IFGREC{ADD+X0N)*N)]), KEFNT.RLEGE.CODE ROW COMIENTS 5€9 0101
i .
7 FPLENF —(00Q9)=F-NODEf{377)=D=N0DE FlLad
)
’ -
) NGDULE/ERROE TWFOR
?
3 FEUA/ED
¥ CROBFLAYCEES, JREG/DUL, IFIREK.DECGDE
)
} FEKP/EY
? CROW/LAZCAES, BOTC2:0>.LOGIC, EALD.DATA/CHIL{L-NINUS~-@),
¥ EXPET.RANCE.COBE-LOEIC
¥
¥ PADLSKLO
H CPREFIODSLY ¥EREFLED]
3
)y FALU/K1L
’ CPREFIGUSLY TERIFIED] -
:, o e e ol el i o o el O ol el oy e e e e ol e ol Rl Bl AR o e e
15T33: SCOPE
¥
nay B30.,5TINES 736, TTER. OF THIS TEST
tLR® #PLENF 35ET F-MOOE KEY
Litky FO40D020,R2 F¥-S0DE L FMNM=1 FEBS
¥
JYLODEF DN F/O-MODE EMTERS OEIE*
1§z CLR R1 JSET ERCBLO>=000 TU START LODP
}
}*DATA LODP DM ER<B:0> EWTERS HERE*
25: {1 DNEOTP JBONP CLOCK IM.&.LOOP COUNT
J38 PC,ZTELES FCALCDLATE ™EAL™ & “EB™ HEU'D TD GCENERATE
s THIS =ER™ FRUM “ER=EA-MINUS-ER"
BCs 355 3IF SET, CAN'T DO TRIS WER™ WALUE
H
JSR PC,REGCHD 3EET B3 = EXP-D USHK RDDR FUR
3 THIS "ER®/RANCE CUDE
ZAPRFP STMIT TO AFP, SET FEC:=(3TT)
SETF 3F~MDDE
L.oun SLOAD HEP W7 EXP-D TARGET WICROADOR.
LOF HEACG,ACE SEBLSFY FADM MFACD
LoF MFACY, aC] FEACD¥) FRON NFaCt
LDFPE R FEFO-MODE & Fux=1
3
EXRENT JDDNT CHAYGE DATR 1N ERRO& LOO#
Jom———— ~ERRCGR-LODP~ENTERS=HERE -~~~ ww=m
H
515z  Srr [Tapey.s] 3CIPY DEST DATR
ADDF ACO, 4L FLFORK{RLTE), ER = EALCQF=4) - EBL3F=01
518 LPTITE }IF TIGAT LO02-0-ERROP SET, THEM HANG 19 LODP
3HE 633 3 MITH/ LINE-CLOCK OFF, & FPS(FID=1fFHN=0)
¥
MED #RFEC 3GET FPSRISFEC AFTER
cup RO,N140016 IDI0 HFP UBREM 7
2EQ 155 JYES ~ DW TQ NEXT DATA SET
ERROA 102 JHFP WISSED THE TRAGET
MACYLL 30{1046)} D2=SEP-T7 22:4F PRGE BO $50 0042
£33 IFORKCEACD 508) *M03, EXPMT.RULNCE.CODE RON CONEENES s€7 0102
3= LFORES (ADD+SUS MO EXPNT RANGE.CODE ROM ERR®
H E-UHRE = EIP“D HFP UIREAX TARGET
] -FPS-- = AFP FP3 STAFDS WORD BEFORE WBRE (P/D-MOGE)
H ER<HLDY = WALUE IN ER DURING TEST
¥ R-FPSHEJPEC = RCT"D FPSRI/YEC AFTER, EXP"D (140018)
¥ EBCSFI = EXPNY VALUE IN EB, TO GEMERATE ER VALUE
: ERLDF) = EXPNT VALUE 1IN Ei, TO GEMERATE ER VALUE
3
JNELt "ER" TalBE™
3543 e RL FHUNP "ER® LODP CNTR
CME RE, 777 FAT UPPER LIMIT ?
ALE 2% sNOT ¥ET
H
JRNERL FPS(FFD) WALDEY
came FRLENF $INVERT SENSE OF F/D KRY
BEQ FLE IDONE IF (0) AGAIM
B1S $BETT,R2 JELSE SET D-MDOE iM FPS
AR 15 3AND LGDP DN =ER" AGATN
H
F*DONE WLITH TESTING*
1951 ZAPHFP JICLEAN TP HFP AFTER
BR TSTI4 3 JOM T MEXT TEST
¥
}
YEFFFEFREREIF TR ER R RS F TR LI E IR EA R F LR FRFFETRR AR TEFRFREFRFR LTS
3
3 SUBR TD CENERATE WECESSARY ELCDTF I(MEACL) AND ESLSFI(MFACO)
¥ ERPNT*S T0D POPM ER<A:0> FALUE REQ™D
}
H Rl = INPUT ERCB:0> FALUE, {000)->(7T7)
¥ MPACO = EBLSFY £XPNY VALDE
H MFACL = EACDF) EXIANT FALGE
]
ETEAEB: CMP Rl B402 FER >»= 403 ?
BEGE l0% JAR IF YES
cup Ri, 3786 JER <= 376 7
BLE 2035 JBR IF YES
SRC 3(37173-({401) RANGE CAN*T 0O
RTS pC FAND EXIT
H
1052 NOY FI00, MFRC1+0 JEACDF] = 00ECE4:07>
cHE R1, k402 JAT ERz402 7
BGT 115 38R IF P4AST
MY 100090, MFACD+D JRESET EBLSF1 UNTR
1153 ET P20, MFACO+0 JCDUNT DOMN
CLE JUK RETURN
RTS fC 1AN0 EXIT
H
205: LBL! E200,MPACO+D JEBCSF} = 091<14307>
157 a1 7AT ER=G0D0 ?
BaT 218 JBR IF PAST
tLe NFACL+0 RESET EALDFY CNTR
214 DD §200, WP ACL+D FCOUNT P
oLe ;0K RETURN
RTS 20 JAND EXIT
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41178
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380

:331 013574 000T7T cpoDOGG 0ODLT2
19z

43831 013602 0OTTTT
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MACY1l 30{1046) 02-SKP-T7 22:41 P4LE 9}
133 IFORKL{ADD+508) *WD1, EIPWE.RLNCE.CODE RON CONTEENTS

METHON: '
ER = ERCDF] - ERCSP}

oo 1} 01 1

—— vaw o1 1 or CoUNt
174 m 001 A1FJ

ITT N

400 »-CiN"Y AE DONE

401 J

402 i 7 1

vau M1 wea 1 I0WE CDURT
TIT o0t . ] Ad

FREFREREEFIEVREEFEEREREEREEEEETIETERELIEREEEREERETFENLERIIIIELLERE 4 1)

SOBR TO CET CONTENTS OF RARGE.CODE.ROWM, AWD
FORM INTD & WICROBREAE YARGET AODRESS

21 = ENPDY ER<B:D> YALWE, OMTOUCHED
R} = QOTPOT TARGET MLCAOADGRESS FOR LOUA
FPLENF = Q00=r/3T?=0 AFP. ADDES

W e N RN T e R R T T N e e e g

RNGCODT MOV #4055, R JDATA TABLE PTR

152 onr &1,(R3)+ F(INPUT-TALUE} z (TADLE-VALUE)
BLtT 3% FSIOF § WELT LARSEST
cup {231+, (R3}+ palP PAST 3 ENTRIES
Bk 1 FTRY AGAIN
JPOINTING LT WEXT LARCEST - BACK UP 1 EATRY

23: nov ~4{R3),~(5P) SSATE HASE VALUE
RUY L TLE & JCEY D-MODE BIY<O> ALYER CODE
T5TB FRLENF 3F=0R~D MODE ?
BNE s FBR IF D
CcLR CH 3CODE=Q IF F-MODK

35: BIS [CITA T JFGRM CONPOSITE RiDR.
RtS PC 3&MD BONE

}

3 TABLE FOR LBOFE:

}

3 LOM-ER ALTER  IFORELC{ADD+508)+H0]

3 FALOE  COOE HICROADDRESS

3 CODE ER<H:0>-FULLOE

05 800, 9, 161 >z 000
o1, a, 182 JETL ool
o2, 9, 163 3612 002-013
014, o, 165 513 o14-030

031, oot, is4 FETIFHGY 031-070 (D/F-WORE)

071, o, 164 JET  071-377
400, 9, 114 SNET  400-107
MACY11 3D{104§} 02-SEP-TT 22:41 PAGE B2
T33 - IPORKCCAOD+SUB)*M}), EXPMY.RAWCE.CODE ROW COMTERTS

o, a1, 174 JNET/ETI T10-747 (F/D-NDDE)

150, o, 115 JeT3 T50-764
7565, a, 173 G2 T65-TT4
77, a9, 172 $3TL 77

77 FCEND>

¥
SEELFERFELERFEECERFL LR EREERELEERE R ED IR I EIR I IR RS FEEF

SER 0033
SER 0103

SEQ 0¢R4
SE3 D104



POP-11{80 FP11~-E HARDNARE O
OGFPEA.PF11

4389
4390
LE1) )
4392
139
4154
4395

013604

013606
013632
013618

013422
013626
011632
013634

02-g8p-11

000004

170127
012¥04
012705

003237
011703
e12523
012523

172506

040040
CaoQ0s
013700

H02640
002646

TACHOSYLC
5

PDP-11/60 FP11-E HAROWARE DIRGNDSTLE

DRTPEN.PL]

1445
1446
4447
1418
444%
450
4451
1452
4453
4454
1433
4455
4457
1438
4459
4463
4461
LELV
4463
LET)
453
4456
4457
4458
1459
414740
140
4412
1473
1474
1413
1476
4417
4478
H79
1440
4441
4402
4413
1474
44R3
14R6
44R7
44519
44A9
4490
44991
4492
4493
LER] |
44935
4195
457
145%
1499
4508

011636

013640
013644
¢LI6S0
13654
013660

13662
01i6te
013572

QLI6T4
G1356T75

013700
013704
413710
V1IVL4
013720
013724

02-5EP-TT 17150

1044056

172437
172437
174037
145737
00L367

104426
ent4a1
104235

077425
do0414

177177
125252
052525
@Q004a0
000000
o000an

003060
B32546
025556
002645

COX6 46

030000
anagae
(1 ]i3-1.1,]
111937
125252
052525

002658

NACY11 30{1046) O02-SEP-T7 22:d1 PuGE #3 SEQ 0045
34 FRACTION, FPINMUI-INBOF~FMAONUI-FSPAD-FPOUTAUR DRATAPATR, VIL “LOF/STP™ SEQ PlO5

> » *
FATEST 34 FRACTION, FPIANGK-INBUOF-FSPAONDE-FSPAD~FPOTTMOR DATAPATH, ¥4 “LOF/STF®
THIS TEST USES & FLOATING POIMT “LODF/SYF" SEQOEMCE, RONNING

k SERIES GF DATA PATTCANS THEU TMR FPLI-E DATAPATH. THE

SATH TNYOLYED HERE 193

LoF:  EN{DNEX) -> FPTMNOR(OMMI) -3 IBBUF{L{A) -3
-» FIPADNTELINROF-ALB) -> FSPADCLER)

Stfr  FSPAD{ALE) -> FPUSA(MLB) -> FPPOUINDE{ALE) > BMCAUSOLN)

MOTE TAMT PREVIDDS TESTS FERIFIRD TAR EXPOMEANT DATAPATA 9SING
THE “LORIPSSTEXP™ SEQDENCE.

REGIATERFLOCATION USK:

AFACO* -EXPECTED F-KODE Dath
HFAC1+ -RECEITED #-~#ODE DATA

ico —AGC REFERENCE

R3 ={TEN?)

R4 ~COJNTER FOR LOOPS
RS -DATA TROLE PIR

MOCOLEFERROR IWFO:

FHRUASKS
CROA/LATCHES, JRES/ONA, PALULCATLCA), F.BUS.L-ENABLES, LNBOF.L/P

FERPIKY
CROW/LANTCAES, ROUTC2:0»-LOGIC, MULMET.ALU.CNTLCA.SELECT),
AR.CLE, FSPAD.WRITE/EMABLE{F}

FNULSELO
HOLBET-nL0(A-5SELECTY, FPOUT.HUX[PORT-0,1)

FALO/KIL
F.805. A(F.MOOE), FSPROCT.HMI0E), FALD.DATEFCNTLLA), ARCF.HDDE),
RUGND.BITS(F.NODE), FIPAD.IN.MOX

P bbb b L L LD bbbl L L e T T Ry

TST34: SCOPE

e i R e T e R A

H

LDFPs D400 40 FR=-MDPE/INTR-DISABL/TRUNCATE
uov [ L¥ 1] 6 ENTRIES 1N DAYA TADLE
oY OS5, RS FPTR TO DATR

H

J*DATA LOQO® ENTERS HERE®

10%: L¥C BdL IDP FBUME CLOCK INZL.LOOP COOUNT

NOF EMFACD, RA FIRITIAL DATA

L1:1 ] (5] %, {R3)+ FEET IT FROW TABLE

1ar (RS Y+, (R} JENTD MFACD
MACYLL 30(1046) O}-SEP-77 22:41 PAGE 84 SEJ 0096
Tia FRACTION, PPIRMUX-LMAUF-FSPAONUI-FSPAD-FPOUTHUX DATAPATH, ¥TN "LDFS5TT® K2 1104

v
ERGPAT J00NT CHANGE DATR IR ERROR LOUP

}-====r——ERRQR-LOOP-ENTERS~HERE————

¥
7(0,0) INIC SIGR/EXP/FRAC AT(

6352 LoF FPLERD, ACO
LOF MFACO,ACO JRATE THRU INADF t0 SPAD":
3tr ACO,MEAC]L FOATL FROd SPADYS THRU FPUUTNUX
TS1B LFTITE FIF TIGHT LOGP~ON-ERROR SZT, THEN HaN3 IN LOQP
ang b1% ¢ WLT4/ LINE-CLOCK OFF, & FPS(FIDS1/?4N=0)
r
$M0W4 CHECK THE ORTR
CHPI2A HFACO,4TACL JCEXPECTED) = (RECELVEDR)Y?
REQ 305 FYES - bW
ERFOR 35 #N0- STGHAL ERAROR
"LDF/STF FRAC DATAPATH ERR®
¥ EXPD ACD = 32617 DATA LOADED/EXPRCTED
H RCYD ACO = 32.3IT DATA STGRED
H
sz 508 R4,10% JCOUNY ENTRIES
RR T5T35 i JON TO WEKT TEST WHEN DONE

]
F~—-DiT4 FOP LABOYE PTEST-——-

405 - WORD 177171, 000000 JWORD~h, ALL L-5
= WORD 125252, 000950 H o075
«WORD 052525, 000000 H 0f175
-NORD QUoDOR, 177717 FMDRD-B, ALL 173
- WORD G00000,125252 H 105
«WORL 060000,052525 ] /175

EF e e Ll T T T T T T T T T T T T T

J*TEST 35 FRACIION, &0. BT DATAPATH, YIA "LDD/STD"

THIS TEST USES & PLOATING POLNE “LDDJSTD™ SEQUENCE, RUNNING
h SERIES OF DATA PATTERNS THRO THE FP11-E DATAPATH. THE
PRTR INVDLYED HERE 15t

LED:  BH(OWOK) -> PPIMNULI(OMUX) -> INEOFCA&E) -3 FSPRAONUNC [MREF-ALR) ->
=» FSPADCALD} -3> AP{ALAY/PBUSA{ [NBOF-CLD) -» FSPADMOX(ARY -3
=» F3PAD(NLALCED)

5T0:  FSPADCALBACAD) -> PBUSALALALCLD) -> FPOUTHUX[ALRACKD) -» BM{ROSOIN}

RITE THAT PREVIOQUS TESTS YERIFELEN THE EXPONENT DATAPATYH USENG
TRE "LOR/STE™ SEQUENCE; ARD THE “LOP/STF™ PATH, DIRECTLY AHOVE.

RESISTERSFLDCATION USE:

W e W s e e e R N e



POP-11750 FP1E-E BARDWRAE DIAENDSTLC WACTLL 3I0(1045) 02-SEP-77 22141 PAGE BS SEq o0aY

DQFFRA.P11 0I-5ER-77 17250 3% FRACTION, 60. BIT. 2ATAPATA, YIA "LDD/3TD® SEG 0107
4501 T- NFACO+ -EXPECTED D-MOBE DATA
4502 ? NFACL+ ~=RECELYED 0-NOME DATA
4503 ¥
1504 } ACD ~ACC PEFERRNCE
4505 ¥
1506 ? n -{EERP)
4507 ¥ e -COBATER FDR LOGPS
1508 ¥ [H =GATA TABLE PER
4509 3
1510 y ————
1511 ¥ ADOULECAROR TNTAD
4512 ¥
43513 3 FNUASER .
4514 3 CROM/LATCNES, JUBG/BOA, FALU.CWEE{A), F.BOS.A~ENABLES
4515 }
4515 3 FEXPFED
[3¢] ] CRONJLAFCHERS, BUT¢210>-LOGIC, WOULMET.ALU.CNTL(N.SELECT),
1518 ¥ AR.CLE, F5PRD.MRITE/ENANLE(D.NODE) .
£51% 3
4520 3} FRULIKLO
4521 ¥ MULHEY-iLJ(R~SELELT), FPOUTMUN{PORT-2,1}
4522 ¥
4523 ) FALU/RE]
4524 ] F.B808. k(D MODE), FIPADCD.NODXY, FALS.DATASCATLLL), AR{D.9ODE),
1528 e ROUND. BITS( L. NDDE)
::;g :}!!t'ltll-tltlt-t-i-ttnnt--tnttt-n-t.tauataao-a-tnnﬁnt--ata-:gt.
45;3 613730 0OOOC4 ISTI5: SCOPE
4529 ]
4530 013732 170127 040240 LDFPS  #040240 30-MUDE, INTR~CISABL/TRUNC
4511 013736 012704 O0DOD14 MOV $12.,R4 J12. DATA TABLE EWTRIES
€532 DLIT42 013705 Ol #4030 oy 405, RS IPTR T0 DATA
4513 ¥
4534 J*DATA LOOP ENTERS HEIREY
4535 013746 005237 002640 105z (L] DALOOP $BOMP £LOJK IN.A.LDOP COUNY
4536 013752 012703 Q02646 nOY $UFACE, R3 FINITIAL OBTA
4537 013756 032523 NV (RS}+,(RI)+ JFRON TABLE 10 MFACO
4538 013760 012523 Koy (R5)%, LRI} ¥
A539 013762 012523 Moy {RE)*, (RI}+ i
4540 011764 012523 ADY (RE)sp(RI}e ;
4541 H
4542 D13I766 1044086 ERRPET $DONT CHANGE DATA [N ERROR LODP
4543 jowmase—nERRDR=[OOP~SHTERS ~HERE === m~=m~
4544 3
4545 013770 172437 003060 63%3 LoD FEZERD, ATO HINIT ACO S/EFF=(0,0,0,0)
4546 013774 172437 002648 LBO MPACO,ACO 3DATA TERU FULL DATAPATH TO SPAD"S
4547 014000 174037 002558 5T0 ACG, NFACY }DATA FRON SPADTS THRU FROUTHUX
4548 G14D04 105737 002645 15T LPTITE +17 TIGHY LOOP-OW-ERROR SET, TAEN WANS IN LOOP
4549 Q14010 001387 BAE 635 3 MLTH/ LINE-CLUCK OFF, & FPS{FID=1/F4M=0)
4550 1
4351 A0 CHECK THE DATR
4552 014012 104425 002646 DO265E CHPE4Y  ,NFACO, NFACL JCEAPECPED) = (RECEVVED)?
45531 014020 001401 8EQ 105 }¥ES - RR
4554 014022 104054 ERROR 54 FND - SIGAAL ERROR
4555 3"LDDJSTD FRAC DATAPATH ERR™
43356 ] EXPD aCO = 54.91T DATA LDADED/EXPECTED
PpP-11750 FPL1-E HARDIARE DIAGNDSTIC MAC¥11 3IG{1045) O2-SEP-7T 22:41 PLCE BS SEw 00B3
DUPPER.ELL 02-5EP-77 17150 135 FRACTION, 60. BIT OATAPATH, K1k ™LOD/STD™ 5ED 0103
4557 3 RCYD ACO = 54.81T DATA STORED
4548 ]
45350 0L4024 077430 308 5018 4,108 JCOUNT ENTRIES
4560 014026 V00460 6R TSTI6 1) 300 T0 MEXT TEST WHEW OONE
4361 H
4562 3---DATR FOR AHOFE TEST---
4563
4564 014030 177777 00G000 000000 A0Sz LHORD ML 0,0,0 IMORD-A, ALL 1S
4265 014036 Q00000
4566
1567 014040 125252 GO0OOO 0DO0OQ SJUORD  &9,0,0,0 ¥ 1705
4568 014046 0DOQOD
4559
4570 014050 052525 000000 000000 0RO AP,0,0,0 H Bf17Ss
4571 H14056 GDEOOD
593
4573 014060 000000 L77ITT 000000 JHORD  O,M1,0,0 FWORD-8, ILL 1°S
4574 D1l40656 0OGDOD
a575
4576 01407C 000DOD 12525% 000000 LHORD O, 4N,0,0 H 17975
4577 014075 000000
4578
4579 034100 000000 052525 000000 NORD 0, 4P,0,0 H 0/1°5
ASA0 014106 O0OOOC
4581
15682 014110 000000  0GO000  17TITT +NORD  0,0,NL,0 WORD=-C, ALL 17§
4583 013116  A00DRG
4584
4585 014120 000000 000000 135252 LHDRD  0,0,08,0 : 170”8
A5R6 014126 Q0000
4547
4586 014130 Q0QQ00 ODODOO 052525 JNORD  0,0,AP.0 1 o/1s
4589 D14136 00DOO0
4590
4591 014140 Q00000 00GDOO  QBOCOD NORD  ©,0,0,M1 JINORO-0, ALL 1°S
4592 014146 1TTITY
4393
4594 014150 00000  0GNGOC 000000 SKORD  0,0,0,aK 3 /o5
4595 014156 135252
4596
4397 014180 000000 000000 QODODO LHORD  0,0,0,4P H] 07143
4598 014166 052525
1559
4600
1601
4602 FFRR UL L e L Dbl b L E R e st L IR LI d g f e e PRI L Ry L e
:ggi F*TEST 36 FRACTION, FSPAD OATA PATTERNS, ACO-ACS
H
4805 3 THTS TYEST RONS & SERIES OF DATA PATTERNS THRD EACH OF THE FRACTION
2:3: } SCRATCHPADS TFULL 60. BITS, D-MODE] ACO - ACS.
?
4508 S p—— ———
4609 ? REGISTER/LOCRTION U5E:
16140 F
A6TE ¥ KFACH+ -INPDTJEXPECTED DATA
4612 H HFAC1l+ -JUTPUT/RECELIVED OATA



POF=117560 FP11-£ HARDWARE DUAGENOSTIC
0QfPELLPLL ]

4613
4514
515
1615
1517

CLALTE
014172

414176
014202

014204
014210
RIEFSE |
014216
Q14220
0143222
014224

014236

0142130
0l4234
014240
014244

a14245
014254
014256

600004
170127

012705
05000

065237
QL2704
oL2524
100421
012524
012524
012524

104405

172437
174037
105737
0g1371

104425
001753
104036

02-3EP-17 1715

X040

014702

002640
052645

GR2646
003656
002545

0025645 DO2656

PEP-11/50 7P11-E HANROJARE DIAGMOSTIC

OOQFPER.P1]

b6y
45749
45TL
1672
4473
1274
4575
4676
4577
4678
1679
4590
4681
4682
1643
4584
4585
4696
45197
1508
1589
46530
1691
41592
4693
4994
4695
469&
1697
LA L]
4b99
57009
4701
4702
17013
4704
4705
4706
4787
¢1og
4709
4710
4111
4712
£113
1714
4715
4716
47117
4718
1719
4720
4721
4722
4723
4124

014250

014262
01426%

QL4270
014274
¢l 4300
0142102
Q14304
QL4306
ol14310

04312

014314
014320
04324
014330

014332
G14340
014342

0143449

014146
014352

014354
0143560
Ul4364
QL4366
014379
014372
014374

014376
014400
014404
Gl441n
GLéd14

14416

02-5EP-TT 17150

0oeT51

012705
Q5200

003237
012704
012324
100421
012524
012524
B12524

104406

172537
1741137
105731
QoL3TL

104425
01753
104056

1097%1

G12703
ta52a0

005237
012704
012524
100421
012524
012524
GL2524

104406
173637
174237
105717
oo11?1

104423

014702

Q02540
092648

M0 2646
002656
002545

Q02646 002656

014702

GGi540
Q02645

an2edh
002656
002545

vlie4s 002656

MACT11 30(1045)} 02-SEF-7T 21:41 ®“aCE 87 SEQ 0049
136 FRACTION, FSPAD DATA PATTERNS, ACE-ACS SEQ 0109

ACR...ACT ~FOR DiTR

RO -ACC. WINRER, D~5
L1 ] -{PTR)
3 ~DLTL TABLE PEIR

XODDLE/ERFOR INFD:

FAUL/KE
CRON/LALCUES, JREG/BUA, PALUL.CWYL(A), P.BUS.A-ENADLES/EMIT.F

Frin/oy
CEON/LAICHES, BOTC2:0»-LDGEC, WULNEY.ALD.CFIrLi{d.SELECT),
FEPAD . WRIZASEMARLEL D. NOBE)

FuUL/K10 M
CPREVIODSLY YERIFIED]

FALu/Ell
F-308.1(D.NODE), FEPADCO-NDBE), FALU.OATA/CNTL{A), AR(B.MOOE)

s e W ek M e gy M W W W W e

JR TR A A AT AN A A R AT AT AT RN AR T AN R AR

157361  SCOPE

¥
LOFPS Jo40240 JIATR-OISAR/D~-MODES TRUNT
]
}=————=———————caaJhTL PATTERES TN ™AI0"==rr—mr—r——me e
10%5: Lith) $40% RS JPTR TO DATA
LLF RO JALCC MOMBER CHTR
H
FEOATA LUDP ENTERS BERE™
0% InC DYL.OOr FBONP CLOCE IN.A.LOOP COUNT
bl EMFACO«0,R4 FENITEAL DATA TH MFACO
L1 (R5e, (AU 3GET WORD-&
anI 115 31f -, BONE FOR NOW
LI} ] {253+ {ad)e FEET wORD-8
Hoy {95)4, 104+ JEET WORD-C
nav (RS)+ ,(RAM }GET WORD-D
H
ERRPNE FJRONT CHAMEE DATA LW ERROR LOOP
3 ==-ERROR-LOOP~ERTERS~HERE~v~r~nmmm
3
[ 1 LOQ WFaCl, act FOATA~PATTEWE -> ACC
510 ACC,NFLACL JACT -> MEMORY
L34 ] LPTITE fIF TIGAT LOUP-ON-ERRODR 3ET, THE® HaREG (W LDOP
BME 60% 5 WITH/ LINE-CLATK OFF, & PPE{FIB=1fFMN=0)
}
CNPGEA  MFACO  MFACL J{LDADED) = (STORED} 22
BEQ 05 JBR IF AGREE
ERROR 56 JELSE FSPAD DATR ERROR
J*FSPAR DLTA EREOR™
H ACCHES = ACCONVLATIR MUWBER {0) -» (5) WADER TEST
H EEKPD ACEC = LOMDEDJEIPECTED G4.HIT DATA
} RCED ACC = RECELYED S54.9IT DATR
MECFLL 30CLOAG) O02-SEP-TT 22:41 PACE 8B SEQ DOTY
T36 FRACTION, FSPAD DATL PRTZERNES, ACO-ACS 3E2 0119
L1 05 INELT QATA PATTERN
¥
Jrrm—ssvsnacnusrm=BATE PATTERES [H YR )P -vevemmacmaana -~
113: ma¥ 2405, RS JPTR TO DATA
int L1 FBUMP ACC HOMBES CNTR
H
F*DATA LOOF ENTERS HERE*
215: [ 4.1 b L 30# 3BOAF CLOCK IN.ALLUOP COONT
Har BNFACO+ D, R4 FLAITIAL OATAE IN MPACD
noY (R5}+ (R4} FGET WORD-A
BMT 12 P -, RONE FOR MOW
L1113 (R3)+, (R JGET WDRD-B
“n¥ (RS)e, {R%)x }GEY WORD-C
A0¥ (R5)e, (R} #SET WORD-D
i
ERRPNE FOONT CHANGE DRTA IM ERRDR LUOP
3 ~=EFROR-LOOF -ENTERS - AERE ~———————
H
515z LD Lyt Y i | JOATA-PATIER¥ -> ACC
3T0 AC1,MFACL FACT -> MEMURY
TSTH LETITE FLF TLIGHY LUOOP-UN-ERROR SET, THEM HAMS IN LOOP
GNE 61% ? WITHf LIME-CLOCE OFF, & FPS{FLO=1/FHd=0)
CMPEAN NFACO, MFAC] ;(LDIDED) = {STDRED) 7%
BEq 215 8RB [F AGREFR
ERROR 56 }ELSE FS5PAD DATA ERROR
3 FSPAD OATA ERROR™
H ACCARE = ACCUNULATIR WUIMBER (0) -> (S) UNDER TEST
3 EXPD ATC = LDADED/EX*ECTEDG 54.BIT DATM
] RCYD ALC = RECEIVED 54.BIT DATR
H
an ns SHEIY DATA PATIEAN
]
prmmmmmmmm—m—eee s DAL PATTERES IN PREZ%-mwwo oo mmmm
12%: L #405,RS JPTR TD DATA
ne R FEUMP ACC MUMBER CHTR
H
$*DATA LOOF ERTERS AERE™
228 e DL 00F JOUNP CLDCK IM.X.LOGP COUMT
BAFACO+D, R4 FINITIAL DATA TN MFACO
0¥ {RII¥, (RA)}e JCET WIARD-A
Ly 133 #1F «, DONE FOR AON
€107 (RS)#,(RE}+ }CET WORD-B
MOo¥ [(RS)*, (RE)* FEET WORD-L
Nr {ASY¢, () + JCET WORND-D
)
ERRFNT JOONT CHAMGE DATR IN ERROR LOOP
po=+====-ERROR-LOOP-ENTERS-HERE--—==—==
3
625 LoD MERCD, AT 2 JDATA-PATTERK ~» ACC
5TD AC2,MFACL FACC =) MEMORY
Tste LATLTE }IF TIGHT LOOP-W-ERROR 52T, THEN HANZ IN LOUOP
ANE 625 7 WITHS LINE-CLUCK OFF, & FPS(FEDS]FPum=0)

}
CNPGAN  MEACO, WFRCL J{LUADED} = {STJURED) 77



PDP-11/60 FF11-E HARDUASRE DIACMDSTIC :;Elli J0[1048) O2-SEP-77 22141 PAGK A9 SER 0091
2]

BaFPER. P11 02-5EP-F7 17150 FRACTIDN, FR2AD DATA PRTTESNS, ALO-ACS SEQ 0111
4725 014424 001953 . "egq 228 . #OR IF AGREE
4726 014426 104056 EREDR 55 JRLSE FIPAR DATA ERNOR
4727 : FERSPAD DATA EREOR™
47280 ¥ ACCEES = ACCONDLATOR WIMEER (0) > {§) GUpER TESY
739 ] BIPD ACE = LOADED/EXECTED 64.BIT DATA
1310 * ¥ RCYD KCC = RECKTVED S4.8IT DATR
411} . ?
4732 014430 900751 BR 2% SHEEY DLTA PATTERD
4733 i
£734 Jrm———— —=-DATh PRTPEREE [F "ALIT—-—s-avemaa—omnn
4735 014432 012705 014702 13532 uOY BAOS, kS $PTR T DATA
4T3 014436 005200 irc RO JBUAF ACC NUMBER CNTR
4737 . . ]
1738 J*OATA LOOP ENYERS MEREY
4739 014440 005237 002540 2353 ENC bYLODe JHENF CLDCK IN.A.LOOP CQUNT
4740 014444 012704 OOZR4G oy BNPRCT Oy RE FINETIAL DATA IN NPALD
4741 014450 012524 NOY (RS54, (RAY+ JEET WDRD-&
AT42 014452 100421 BN 148 3IF -, DONE FON ®ON -
AT43  D1445¢ 012524 w0 ¥ (R5)e, (Rd)w JGET WORD-B
4744 014456 012524 NOT (RS}, LR} & #6EZ WORD-C
4TS 14460 0112524 now (R5) e, {R4)s JGEY WORD-D
LYIT ¥
4147 014462 104405 ERARPMY JOOAY CHANGE DATA I[N ERROR LODP
4748 prmrama cERROR= [ DOP-EW T ERE ~HE RE————~———
1749 ¥ .
AT50 014464 172737 002646 63%1 LoD WFACD,AC] JDATA-PATTERN —» ACC
4751 0L4qT0 174337 Q02E56 sTn ACI,APNCY JACC => MEMDRY
4752 014474 105737 002645 518 LPTITE HIF TIGHT LUOOP-UN-ERROR SET, THEM HANG [N LoOP
4753 014500 @D13TL BNE 635 3 WITH} LINE-CLOCK OFF, & PES{FID=1/FMN=0)
4754 H
4755 Q14502 104425 (02645 (UD2ESE CHPEAN  ,NFLCO, WFALL (LOLQED) = (SEORED) 27
4756 014S1¢  O0175) BEQ 23§ FHR IF BCAEE
4757 014512 104055 ZRROR 5% FELSE FSPAD DAYTA ERROR
4758 3"FSPAD DATA ERRUR®
AT5% H ACCHNE = RCCUMDLATIH WUMBER {0) -> (5) UNDER TEST
47150 s EXPD ACC = LOADED/RIPRCYED 64.3FT DATL
4751 3 REYQ ACC = RECELFED 54.8IT DATA
1762 ]
4763 014514 0007538 BR 23% FMEXT DLTA FATTERR
1754 3
4755 jomm—mmmmmmaccmecDATE PATTERNS IM "AC4%-—-—-m—mmmme e
4765 014516 012795 014702 1452 ¥ FA05, 85 JPTR PO DATA
4167 014522 003200 Ing /0 FBONP ACC WUMBER CNTR
4768 3
476% J*DATY LOOP ENTEIRE AERE*Y
4770 014524 00S237 002640 2482 me oNLaOP 380UMP CLOCK IN.A.LOGP COUNT
1771 014530 012704 002546 uoy FNFACO+0, R4 FINITIAL OATA IN NFACO
4772 014534 0132524 HDY {R5)#, (R4)+ $GET ¥ORD-A
4773 014536 L0D42) BNE 15§ 3IF ~, DONE FOR WOW
4114 014540 012524 w0y {RS)+, (RAIH FJGET WORD-B
4775 014542 012524 noy¥ (RS)ep(R4)}e IGET WORD-C
ATT6 014544 012524 nay {RS)+,[RA}+ 3 GEY YORD-D
4777 H
4170 014546 104495 ERRPET FDONT CHANGE DATR IN £RHOR LOOP
1779 j===er—-ERROR-LODP-ENTE RS ~HERE——————=-
4780 H
POP-11#60 FP11~E HARDWARE DIAGRDSTIC MACY1Y 30(1DAB) 02-SEP-17 22:41l PAGE 90 s.a 0097
DEFPER.PLL 02+-5¢P=TT1 17:50 t36 FRACTION, FSPAD DATA PATTERNS, ACO-ACS 53 D112
4TBL  DI14350 172737 002545 5452 LD NFACD, 4C3 JEATA-PATTERN -> TEWP
4792 014554 174304 5T AC3,AC4 FTENP -> ACC
4783 014556 172704 LoD AT, AT $ACC -> TEMP
4784 014560 174337 002656 STD AC3, NFaC] ITENP —» MEMORY
AR5 OL456% 105737 002545 T5T8 LPTLTE JIF TIGAT LOOP-OM-ERRDY SET, TAEN HAMG ¥ LOOP
:ggg 014570 001367 BAE 648 ¥ WITR/ LIKE-CLOCK OFF, & FPSC(FID=17?AN=0}
]
4703 014572 104425 Q02646 ON265E CKPGIN , MFACO, KFLCL 3{LOAPED) = (STORED) ?7
4789 014600 DDITS] BEQ 245 3BR IF AGREE
47190 014602 10405 ERFGR 56 $ELSE FSPAD DATA ERROR
4791 }"FSPAD DAYA ERRQE
1792 H ACCERE = ACCONULATIR NUNBER (0) -> (5} UNDER PEST
1793 H EXPQ ACL = LORDEDFEXPECTED G4.8IT DATA
1194 ] RCYD ACC = RECELWED S4.BIT OATR
4795 }
4796 014604 00D74Y BR 245 SWELT DATA PATTERN
4797 H
41198 Fommmmeemtem————— DATA PATTERMS [N ™AI5¥————-- ———————
€799 014606 (12705 014702 155 wav 405, RS JPTR TD DATA
4800 014512 065200 IAC RO JBONP ACC RUMBER CNTR
1801 }
1802 JADATA LODP EWEERS HERE®
SEB03 014614 805237 002640 2552 ing oWLODP JBUMP CLOCK IK.A.LODP COUNT
4004 014620 012704 002645 oY ENFATO#D, R4 FINLTIAL ORTA IN MPACO
5805 0I4624 D12524 «av (A5)+,{Re)» 3GET RORD-A
4806 014626 100423 LT3 16% #IF -, QUNE YITH THIS TEST
4807 Q014630 012524 MDY [RS)e  (RAD* 3GET WORD-B
4800 014632 012524 Lt {R3)+, (RA)+ 3CET #0RD~C
:ggg 014634 012524 Wov (RS)e, {R4ds JGET WORD-~D
¥
4811 014616 104405 ERRFNT s00NT CEANCE DATA IN ERRUR LOOP
4812 F=———=—=-ERROR=LOOP-ERTERS-HIRE ~= == wu—m
4813 R
ABY4 014640 172637 002646 655t Lbp MPACO, A02 SDATA-PATTERN —-> TEWP
4813 014544 174205 ] ACZ,ACS ITEMP -» LCC
4816 014646 17260S LoD ACSsAC2 FACC => TEMP
41T 014650 174237 02656 STD AC2,MFAC] JTEMP ~> WENORY
ABER 014554 1DS737 002645 3] LPTITE #{F TICHT LODP-0N-ERROR SET, THEN HANZ [N LOGP
qg;g 014660 001367 BYE 655 } WITHS LINE-CLOCK GPF, & FPS(FIO=L/FYM=0)
1 ]
21 014662 104435 002646 002656 CMPGAN  ,MPACD, NFACL $(LOADED) = (STORED) 77
022 014670 091751 3EQ 254 38R IF AGREE
4823 014673 104055 ERRDR 1] FELSE F5PAD DATAL ERROA
4824 J"FSPAD DATA ERROR™
4025 ) ACCRER = RCCOUNDLATIR NDMAER (0) -» {5) URDER TSt
4826 3 EXP3 ATC = LDADEDZEXKPECTED &4.BI¥ DATA
4827 3 RCVD ACC = RECELVED 64.BIT DATA
48379 K
:gg: 014674 020747 8R 255 FWEXT DATA PATTERN
H
:g;; 014676 00D137 015254 1652 Jup P5PO01 JEXIT TRE WARD Ay
e
:ggi FEEEEEFEFEIIERER 8T LS RIEIE PR R EEECEE RO IR REET IR EREETILEII AT
H
4835 H GATAL PR AROVE TEST:

4815 $



POP-~11/60 FPL1-E UARDWARE D1AGROSTIC
DQFPER.PLT ]

48037
4938
B33
4840
16 41
4841
4041
ABAq
3645
4845
47
4348
4349
48%0
4851
4852
853
4654
4855
4936
4857
4858
4859
1850
1861
1862
4063
4864
4665
4865
4267
4858
4869
4870
48T
4972
4473
.87
4875
4575
4477
4878
4879
498D
4881
4982
4383
4954
4ARS
LELE]
4347
LELE
LLEL]
4390
4491
4592

Q147932
o471

914712
014720

014722
014730

214732
CL&Tal

014742
014750

Q14752
0LAT60

0147462
HATH

014772
015000

015002
eL5e1c

015012
215020

0150322
215030

215032
015940

015042
015050

015052
015060

015062
015079

015072
015100

015102
015110

0415112
015120

215122

00690
oendo0

oolLz0
foa0o0

Q00040
gcaoop

ogooas
o0Qogan

0012
otoode

000909
000500

oecoon
L1 ] 1]

ea0d
apoeny

o0toag
oud o

0¢0009
200000

sooaog
060900

Q0000
Goeoon

Booogo
geonod

Hoor0
fo00ad

Q00900
{Qoopod

goooon
opogon

000990
0000

009000
ogonod

ag900n

02-SEP-7T 1715

0900040
0a0a00
002000
Q00000
A4dna0
050000
120000
Q02400
2050
000120
00240
oogaons
000012
200000
Jua09n
Q00090
Q00000
a0dcar

000000

00

ate00e

tegae0

0080

000090

rogatd

acoodoe

gooado

000009

Gooo00

o00048

050000

120000

202400

905000

onan12e

toe240

POP-11/62 FP11-£ HARDMARE DLAGAOSTIC

DFPEL. P11

4991
4994
4455
4495
4097
4398
4393
4900
4401
4302
4303
1904
4305
4305
4407
4904
44907
4910
4511
4912
4913
1914
4913
4916
17
4511
44172
4920
4921
£922
4923
4924
4925
1926
4321
4924
4929
4730
49131
4932
£333
4934
1733
4915
4937
4938
433%
4940
4341
49472
4941
49 44
4945
4445
4947
4948

015530

15132
015149

L5142
Q15150

015152
615160

014162
15176

915112
015200

015202
01521%

015212
015229

0153222
0152310

015232
015740

015242
915250

015252

0l5244
015254

02-5EP =17 17150

0G600g

0geo00
0gaoa0

0goood
onocae

2000090
50000

guoong
120000

cooaoo
02490

a00000
nosco0

000000
aoaizo

900000
dea24n

anodae
290905

[ Lililediliy
opoal2

1117177

fLLEY

eocoan

dedood

asocac

oGocoo

a00000

caopooo

Oobooe

Q00000

doopo0

eeapeD

00dD05

tpop12

soeaoo

0QaoR0

ogQ00g

0Qoa00

90900

000000

Doo0agn

00ga00

RACYLl 30{1046) O031-3€P-77 22141 PLEE 91
1219 FRACTION, FSPRD DATE PATTERNE, ACO-1CS

w5t ,~B0000000000 s 00004 .
“BO1018000, ~Rat0d00 ~~000  “BOOD0OOGAL0OCO00T
200100000, =30 080000000300000 , ~B 90000000000 =B 0000043000000

~A#0000101 - 80000009 COOGI0GA0, ~ BOOOAOOIDNORID000, ~ BOODOGOOINV0A0NDD

=300001010,~B8300000090000000 , ~BO000000400000000, ~BIOD0000000000000

BOODOAGCE, ~RO10L 401, ~80000000000 000000, “E00009R0C00000000

8040046000, =3101000000 »*B 9000000, ~800906000000040000
~AGYCHe900, ~B000001 02 00000000~ 8000000000030 000, ~B0DGDC0 00000000
“BUIOVOOON, “AG0OD1DIA0000000D,~PEOTDODNDI000T0CT,~BA000000000R000C0
~80Q0000400, = BOTOREIO00LOLG 00, ~RO0GHOROOLOG G004, =B 400000000000000Q
“890000000, ~BA000NONOEI1A004D, ~B DAGAGHD00000 00000, ~B 0000CDG0R0000090
~800000000, ~ BOYIHOR 0000000101 ,~9000000000090000C, ~B0000000D00C00000
804000000, ~2020G00000 0001410, BOGLOO00DO0DD0D00,~BAQOOLOCNLR000400
=BOCDDRG0Q, ~EBOORACQ0O0I0A0C00, ~HD ] ¢100E0DGNDDOCD, ~BR000000000000000
=4 00600002, ~500000000000G0000, A 10} 0000000000000, A 00DR0GUGRI0TDCO0
*ROUCG000D,~BO0ODENO0O0L0DEDN, ~HODOND10100G 00000, >R O00U000C000A0G00
~B 04040000, ~H000000000000 0000 = BAGOI101 000000000, ~REOHO00000QEID000

~BR0DA0Q00, ~B0909000U0000000D , ~BOOCD0DGD 10 LGO0D, - AGT0000000G00GE)

~a0000000e, ~RO0GONODIMILIOAO0, ~BE0000000101 2000G, ~8 A0CYPPHG0A00G00D

MACYL1l 30(1048) O2-SEP-TT 22:41 PAGE 92
Tis FRACTION, FSPAD DATA PATTERES, ACD-ACS

~80C0000C0,~800000000000 00000, ~E000000000000CL0L, ~A00000C000B000A0E

~HQ000DGE0, ~BOCIGOPIDOABANDD] = BOOFODIGHGO0IED LD, ~ U DIGOODLOD0D0000Y

800000000, ~B00000000004000G9 ,~B00000EI0G0000G00,~B010L000000000000

00000400, ~B0 #=RB000000Q00000000G, ~BIS10000000000G04
“BHO000900, ~3G00D00G00RO0O0D0, ~AO0OCI0GOLABUIG0Y, R O000010100000000
~H0GCOO000, ~BOOO0OGIGDOR0ONR) , =B O0B0GOE00000C]00, ~A JO001EL GAORIDN0Y
*500000000,~pO0I00GI000000007,~BO00000N00DO00CI0, RA0OCIDHDNLOLOOOE
“REGO0ORA00, ~A00O0GR0COGOII00D , ~ROGORIODO0 0GA0G00, ~BOIDGR000101 00000
300000000, ~AU0 0000000000000, ~8 G0G00004000 00000, ~8 (2000000000 00101
“300000400,~B00D000INOGO00000,~ADEDOCOROCI00A000,~ADOD0RO0000001010

=1 F<DONE>

3
FSPOOL:
[.1] 5117 F1] JUEXT TEST, TRE HARD #AY

]
IRFERETFIEEERFIR IR EFF B REFRTEER RO RERIEERFERRER TR IR ILFTINERET LY

TR LA LU A LT L D DS R P L PR TR S TR N LT TT b e g sy

FYLEST AT FPINET/PPLENIT.(RLF)FFSPAD EXACY.ZERD

i
THLS TESY VERIFIES TUAT THE “FP.INIT" FLDW CORRECTLY STORED
& (200,000000,000000,00000G) IN THE “EINCT.ZERD® (F5PADLLTI)
ACCUNDLATOR, WNOYE TAAT DALY BITS <57:031> ARE THECKED 4ERE, THE
DTHERS <59358>="D1" WILL BE VERIFIED LATEW; THEY LRE NOY
NIRECTLY VESIBLE, TAIS TEST ALSO INDIRECTLY ¥FREFLES THE
YFPL.EMIT.F® LOGIC, WHLICH 4AS USED TO CENERATE THE ZERDES.
:g: EXPONENT AND SIGN PIELDS ARE &LSD VERIFIED YO WE "0% aNG

).

REGISTER/LOCATION USE:

L R T T P T L

SEQ 0032
SEQ 0113

3£3 0094
SEZ 0114



POP-11/60 FP11-E WARDWARE DLACNOSTIC

oQrPEL.P1L

4949
4950

A5
4961
1962
4963
1964
493565
4955
4947
4968
1969
419710
4971
19712
49713
4974
4975
4974
4977
4978
4379
4980
4981
1902
4903
4904
4385
1306
4997
4508
1949
4993
4991
4392
4991
4591
4995
4995
4997
4594
3953
5600
5601
5002
5003
3074

415256
015260
015264

015266
0215373
015274
915276
015302

015304
015306

015312
015329
015322

090004
110121
194405

172437
174000
170400
105737
ME3T4

172400
174037

104425
001401
104107

03-SEP-TT 17358

040240

063004

002545

2646
M 3060¢

002645

PDP-11450 FPL1-E€ INRDSARE DEAGNDSTIC

CQFFEA.PLY

5005
5006
3007
2004
3003
5010
5011
3012
3013
5014
50135
3014
5017
5418
5019
3020
5021
5022
50213
3024
s02%
5026
5027
5033
5029
3030
3031
5632
5033
5034
5015
5036
5037
5018
5039
5040
a04]
5042
5043
044
D045
5046
5047
Q48
949
505
5651
50532
5053

015324

013326
015332

015336

15340
0153144
015146
015350
015352
DL5354
015356
015362

615364
015370
415374
215402
015404

Q2-SEP-TT 17:58

oeogo4

170127
12704

104406

172737
174300
170401
170402
170404
172700
105717
001365

174337
040437
104425
001401
104907

040240
177500

003070

902645

GO2656
002554
Q03070

Q02658

NACYIL 30(104%) U2-SEP-7T 22141 PAGE 9]
"7 FPINIT/¥P. EKIT. (ELF)/FSPAD EEACT.ZERD

KFACO»> ~ODTPWT D-MDDE OAYN; SAOULD BE "EXACT.IEZD™
L13 ~[TEMP)

NODULE/ERRCR INFOZ

FEOL/EN
CRON/LATCHES, JREGFEOA, FALD.CNYL{IRRO,4), PFIPRD-ADDR. MUX/REC,
BB, A-ZNABLES/ENIT.F

FEXP/E9
CROM/LAFCHES, BUTC2:0>-LOSIC,
PEPAD. WRITE/ENARLE{D)}, PP.ENTY.F

FNOL/ELD
CPREYIODSLY WERIFPIEDD

FRLO/K1L
F.ROS.A{D.MOBE), FRPAD(O.NODE), FALD.DATASCHWTL(A,IERD),

W el ek N N W R N R e W T A W

PR AN AR AR AR AR AN T AR ISR AR S AN AL AR A N AR AR
TS¥3T: S5SCOPE

¥
LorFP:  p040240 HINTR~DISABfD-NODESTRONC
1

ERRPNY J00NY CHANGE DATA 1B ERRDR LODP
- m=~ERROR-LOOP-ENYERS ~HERE ———— ———

?
LDD FPALT? , RCO JPRESET OOTPOY TO 4*({052525)
STD ACD, ACD FCOPY ACLDFY -> ACLSFP)
635 CLRD (14 ] JREAD FSFADLITY ™EXACT.ZERD™

S£Q 0095

SE 0115

TSTH LPTITE 3IF TIGAY LOOP=DR-ERROR SET, THEM HadZ IN LOOP
BEE 63% 3 WNITR/ LIWE-CLDCK DFF, L FPS{PID=2/PMH=¢)

3
Lot ACO ACD JEGPY ACESF] -> RLLCDF]
sto ACO NFACH FACTDRY > WEMORY
¥
FARSHER = {0y Cp0e0) 777
3] JWEAT TEST IF AGREE
ERROR 107 . JELSE ERROR
JUFRACTION/CLRD-EXECSFPENIT.Y DATA ERR"
] RCNO ACO = RECEIVED DATR, EXP-D (Q0QON0,000000, 000000, 000000)
}

CHPSAN  ,FPZEROLHFACO
BEQ T5tad

PR T L T I Y T PPy
FYTEST 40 FRACTION, FSPAD ADORESSING YIA RTOPF] AND RLSED

THIS TEST YERLFIES THE SCRATCHPAD RODRESSING FUNCTICES:
RLSFI€3i0> == WO™EFIRAC2IC> AND
RCDFIACA: 0> == “DO"BFIRBCTIS>

e

MACY1L A0C1G46) O2-SEP=T7 22141 PAGE 94
T40 FRACTION, FSPAD ADURESSINZ YL RLDF1 AND RLSF1

LODRESS MIDES IN THE FRACTIUN SCRLTCAPARS,

TAIS TESY LOOLS FOR STUCK O/ CONDITIQAS IN THE 31 LOW DRODER
BITS DF THE SCRATCAPAD ADDRESS PATH, PROM FIR -> THE SPAD.

REGISTERFLOCATLGN D3E:

NFACO+ -IWPDT DATA PATTERE
NFACLs  -DOTFUT, LFTER ADDRESSIAG CHECK

ACD «~{TENP)

ALS ~(TENP)

NDODPLE/ERROR INFO?

FERAFNB
CROM/LAYCHES, JRECFBUL, FaLU.CNTL, FSPAO.ADDR.MOXSREG,

FEXPJIER
CROM/LATCHES, ROUTC2:03-LOGIC

FNULSFELD
CPREFIOGSLY FERTFLIED]

FALU/RLL
F.BUS.A{D.MODEY, FS5FAD.ADDR(D.NUDE)

T W e W T R e R R S R W T e W R R R W N W v

FITEEARANNENE R NS R A AR CAE .
15740t  SCOPE

SL b DL e T L LTy ey T T Ty

SEg Q09b
5E2 9116

?

LGrps 040240 FINTR-DISAER /0-%0DE / TRONC

nov HLTTE00,RE JHASK 1O ZAP SIGNSEXPNT
Jommssmemene-REIFI=FIRDCI0> ADDRESSING, CHECKE FOR STUCK=0"5, BETSC 2100 =mmmwecmmoe—

ERRPAT JO0NT CHANGE OATA IN ERRDR tOap

F=======~ERRQR—LOOP - EN TSRS —HERE ~= =~ =amm
59512 LoD FPLEAP,ACY FIFPLEAP) -> FIRACTI6D=™LLY

St0 AC1,AC0 FPIRBCT62="11" -> FIRBCI:Or="000"

CLAp AC1 JZERDES -> FIRBG2:0>="001"

CLRD AC2 FZERDES > FIRBLIZQ>=mp1Q"

CLRT AZ4 JZERDES -» FIRBE2:0»=¥]00%

LDD ACO,AC3 FEIRBC2: 0y ="000* -3 FIRRCTIh>=M)1n

5TE LETITE 7 IF TIGHT LDOP-ON~ERPUP SET, THEN HANG [N LOOP

BuE 395 i WLTH/ LINE-CLOCK GFF, & FPS(PID=L/TWMzU)}

H

ST0 AL, MFACY FIRBETI6="EIY -3 WFACI

aIc LEPY L TS SZERD UNWANTED 4ITS OF RESULT,

CNP6AN  ,FPZIEAP,MFAC] FCOMPARE {EXPD):{RCY¥D}, FDR EQ/NE

BEQR . 38R IF AGREE

ERROF 07 FSIGNAL ERBGR ... [F ¥aT

3PFEPAD ADDRS ERROA; RLSPI™

H RCYD ACC = RECELVED ACC DAFTER 520, EXPT0 10 HE (125,AF, AP, D)

¥ NIT {D,0,0,0)



PDE-11/5D FFL1-E ALROWARE DILCHOSTIC
02-3EP-7T 17:50

OQFPEA.P1IY
5051
5062
5063 015406
5064
5063 015410
9066 015414
SB6T  OI5416
5068 015424
5069 015422
50T 015424
5071 015430
5072
5073 015432
5074 015436
4075 015442
50756 015450
S0TF 015452
5078
5079
5080
4081
G082
S083  OL5454
2084
5085 015458
084 015462
4087 015464
2088 015466
5083 015470
5090 015474
5091
5092 015476
5093 015502
5094 015506
3095 015514
5096 015516
S09F
3098
5099
JLO0D
5501
51062 015520
5103
5104 015522
5105 015526
5106 016532
SLET  D15sS36
J108 015542
Sl 015546
alie
4111 015550
5112 D15554
5113 015562
SL14 215564
SI11%
5116

104406

172417
174003
170401
170402
172403
105737
01357

174037
040437
104425
001401
1e4007

104406

172737
174304
110400
172704
105737
01370

1743137
40437
104425
491401
104007

154406

172437
172537
172637
174937
135737
041385

040437
104425
0o1401
Lo40os

403070

001645

202656
002654
003070

0e30Te

003645

A02656
COZ456
go3ote

¢rinte
403IN&H
003060
2656
902645

992656
Q0207

102656

02656

Q02656

POP-11/50 FPLY-E HARDWARE DLAGROSTIC

FIFFER.F11

517
5118
511%
5120
5121
5122
5123
5124
5125
al2s
s127
5128
5129
5130
513t
132
+131
114
5135
31136
5137
5130
3139
5140
SL4l
5142
51413
5144
S145
SLak
5147
3144
S149
5150
3151
5152
5153
5154
i3
5156
157
si158
5159
3160
5161
162
5163
5164
5165
5166
3167
9168
51679
ito
1M
3172

015565

015570
015574
013600
015604
QE5510
LI ]

015614
015632
015630
015632

02-SEP-T7 17:50

104406

172737
172537
172637
174337
103737
001365

040427
104425
Go1401
104008

o0io
03080
03060
00 2556
0D26 45

002656
soigie

002655

NACTI1 304 1044) DI-SEP=-7T7 22:41l PAGE 95 SEQ 0097
T40 FRACEION, F5PAD ADOZESSING ¥EL REDF1 AND RCSFD SEQ 0117
. : H
yrmmr—e—————RLEF1=FIRBCI0> ADODRESSING, CHECK FOR SYOCK-1-5, BL¥S{1109-———m—r—————
ERRFR? FBONT CHANGE DATL I ERROR LODP
}mmmm——— ERADR-LDOP~ARPERS -HERE ~~mmmrmmm
0%t Lot FPLELP  ALA SUPPLEAP) ~> FIRBCTI6>=™0"
520 ACG,AC3 FPIRBCTI 600" -3 FIRBLZI0>=¥011"
CLRD (141 FZERDES ~> FIRA<Z30>=™00L"
CLED ACZ JLERAES =3 FIRBC2:0%"QLlO"
A1 AC3,ACD JPIRBC2TQ»="DL1" -» FIRBGTZ65="m)0%
T3TR LETITE J1¥ TIEWT LOOP-ON-ERRGR SET, TAEM HANG IN LOOP
BEE 603 7 WIPH/ LEINE-CLOCK DFF, & PPS(FIDalfraAM=0)
}
3.41] ACO W RCL FFIRBCTLEM="00% -3 WFACL
[1{ R4, MFAC] 32ERD DEWRMTED ATTS OF RESULE,
CRPSAN ,FEIEAP, NFACL JCOMPARE (EXPDYZ{RCYD), FOR EQ/NE
BEQ o SBR IF AGREE
ERROR 07 $STGAAL ERROR ... [F NOT
3*FSPLD ADDRS ERRDA) RESFI®
] RLYD ACC = RECEIVED ACC AFTER S5EQ, RIP-D TO BE {125,AP,AP,AP)
H noT [0,0,0,0)
3
J———mem——~ RUSFI-FLREBC2:0> ADGRESSTEE, CHECK FDR STOCK-1, BITCZI-v---—cuns
ERRPET DONY CHANCE DATA TN ERRJR LUDP
}-———————E RRCA-LODP - BN PERG -HERE~n —~ —nwr
6151 Lob FPEZEAP,AC] F(FPZEAP) -> FIRBLTib2="11"
51D AC3,ACH $FIRACTIG)="11" => FIRBS2:0>="100"
tLRD [147) FZERGES -> PIRRCIZO>=%000"
LDD AC4,AED FRIARCIIOM="100% -3 FIRB{TiAB=NIL"
1sTB LPTITE $IF TIGHT LOOP-D#-ERRDR SET, THEN HANE IW LIOP
BRE 515 * WITH/ LINE-CLOCK OFF, & FPSCPID=1/F4N=D)
H
STD RCIMPRE]L IFIRBCTI6>="11™ -> WFAC]
BIC 28, HFACL FZERD UNMARYED HITS 0P RESULT,
CHPS4® FPZELP,NFACL FCONPARE (EXPD):z(RCYD), FOR EQ/NE
REQ W4 $BR IF AGREE
ERROR @7 3SIGNAL ERROR ... IF MOT
IFSPALG ADDRS ERADR; RUSFI®
H WC¥D ACC = RECEIVED ACC AFTER SEQ, EXPTD TO RE (135.AP AP, AP)

H

mor {0,0,0,0}

¥
}emm—wmssssQLOF]I=FIR$CTI6> ADDRESSIAG, CHECK FOR STOCK-0°5, BEITSCTI4>—————--—-mm-

ERRPAT JOOET CHANGE BATA [R ERROR r.OOP
-------- ERROR-LOOP-ENTER 3-HEQE—~~v—oovme
3%t LoD FRLEAP,ACQ J{FPIZEAP) -> FIRBLT6>="09™
Lop FPZRRO,ACL 3ZERDES «» FIRBC(7:G>="01"
LoD FPLERO,AC2 FZEROES -» FIRBCTIG3="10"
=D ACO, NFAC] sFIRBLTL62="00" -> AFACL
ISTE LPTITE }IF TIGAT LCOP-Q#-ERROR SET, THEW HANG IN LOOP
HNE 635 1 WITH/ LINE-CLLOCK OFF, & FPS{FID=1/F¥M=G)
H
BIC RA MFACL JZERD URWAWTED BITS OF RESULT,
LHPS4N  FPLEAP WFLCL FCOMPARE (EXPD)I:(RCID), FUR EQ/NE
BEQ -t FHR TP AGREE
ERROR {6 35iGMAL ERRUKR ... IF NDT
3 F5PAD ADORS ERROR) RCDFI™
] RC¥D ACC = RECEIYED ACC AFTER SE1, EXP™0 YO AR (125,AF, AP, AP)
MACTI1 210(1046) 02-SEP-7T 22:41 PAGE 96 563 0998
T40 FRACTIDN, FSPAD ADDRESSING YIA RCDFI AND RL3F) 3E2 0117
} HITr (0,0,0,0)
H
yumemme—m=—==QLDFI=FIRBC7 16> LODRESSING, CARCK FOR SPOCR-17"S5, AYT5¢2I80macom———von
ERRPAT FDONY CRANCE DAMTA [M ERRUZ LDOF
J--=--—+~-ERROA-LOOP-ENPERS-HERE-~~--—-~
6351 LOD FPIEAP,AC] J(FPZEAP) -> FLARCTrBY="}1"
LoD FPZERD, AL JZERDES -»> FIRICTiGa="0]™
Looc FPLZERD,ACZ FLERDES -> FIRBCT:Ga=m18"
18] AC3 HFACY FPIRBLTI6="11% -> WFAC]
1518 LPTITE FIF TIGHT LOUP-u¥-~ERROR ST, THEM HAWZ IN LOOP
BNE L¥ 11 ) WITRS LIME-CLOCK OFF. & FPR{FID=LAFWM=1)
r
BIC LLPY Lf D] FLERD DORWANTED BITS DF RESULT,
CHPGAA  ,PPIZERP,NFACL JCOMPLRE (EXPD):[RCVG), FUR EQ/NE
BEQ 4 JBR IF AGREE
ERROR & JSIGEAL ERROR ... {F NOT
J®F5PR0 ADDRS ERR(QR; RCOFIN
H RC¥D ACC = RECRIVED ACC AFTER SEQ, EXP'D TG BE {125,4P, AP, AP)

}

NOT (0,8,0,0)
¥

FEE AL LR DD Bl B LD S T T T R LD T E R e T T L) T T

JTTEST A

Lar:

PEXPIKS

FRACTION, PSPROCCII.WRTITESADDRS-FOPCE:

UsING “LOoF®

THIS TEST CHECKS THUE F/7D-40ODE WRITE.SECT.FSPADICD] LOGCIC, AND
TAE FSPAO.SECTLCDI FORCE-ADBRESS-17 LOGILC, USING THE FOLLUWING:

(-CONY¥5P) * (F.MODE} -> (FORCE.ADRF.17).FSPRD.SECTCSR]

(-BCORYSP) * {F.MD0E)

RECLSTER/LOCATIONE USE:

ACD ~IRPUT DATA, F/D-N0DI
AC3 ~JUTPUT DATA, #7D-MGDE
MFACDs  -aC0 [N MEMIRY

MFACl+ -—AC3 LN NEWORY
MODULEFERAGR IMZO:

FAUAKD

CRIN/LATCHES, JREGFBUA

=» (-WRITE}.F3PAD.3ECTICD])

R g b N At b e A WA R RN p b N Nl W W e W R R Rk e e e e e

CRON/LATCHES, BUTC2:i0»-LOGIC, FSPAOLWRITE/FENARBLECF/D)

“MUL/KLD
EFREVIDUSLY VERIFIED]

Faluikil
FSPAD.ARITE.EXBS RIORIF/DI.NIDED
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KACYLL 3IG{1045) 02-3EP-T71 22141 PAGE 97 SEQ 0099
T4 YRACTION, FI3PADCCDY.WELITL/RODRS-FORCE: USIRC “LD¥™ SEg 0119
1L an N anawn »
TST41:  SO0PE
3}
LOFPE  §ORd240 $IATE-0ISARLE/D=-KQDES TRONCATE
Lo FPALEP, ACO FEOSIS2N, 051515, 052525, 092525} —> ACOLCA,B,0,0]
3}
ERRENY FOONT CRANET DATA 1IN ERROR LODP
3= == —ERROM-LOOF=CN T ENS <K B == ————n
3}
Lop FPALTN, AC3 FU125252,125252,1252%2,125252) - AC3CA,A,C,0]
serf FERTER F-MODE
638z LOF ACD,ALR FACOLA,B, 0,00 =3 M AL, -1
5Th LPTITE FIF TIGHT LOOP-DW—£RROR SET, THEW BANG W LOOP
:11 633 ) WITas LIME-CLOCE OFF, & FPS{FID=1/ruu=0)
H
JETD FEAMCE TO D-MGDE
5411 ACO , WP ACE JGET ACOCA,B,C,00 =3 WFACO -
sTD ACI,MFACE JGET ACICA, B CrDY -» NFATL
¥
J*SER THA? RCOLL,B,C,D1 WAS KEPT INTACTY
CHBSAN  MFACH, FRALYE 3= (D52525,05052%,052525,052525) 27
AEq 195 JBR LF OF
ERROR 57 JELSE ERACE
3TFSPAD FP-INSTR WORIFIED SRC-ACC ERE™
¥ HF7F BCO = SRC §4.BIT DATA FO2 DPERATION = {AP AP,LP LP)
¥ RCYD ATY = S4.BEY DATA STORED AFTER Fg-3) HODE CUNFERT
3
FYSEE TRAT OUTPUY ACC WaS WRLTTEN AS SPECIFIED+
10§ CHPEAN  ,MEACE,FPAELD 3= (52525, 052525, 125292,125252)
REQ Tir42 H} JWEXT TEST [F ALL OF
ZRRQR &0 FELSE ERRDR
"FSPAD-SECTCCD] ADORSFMRITE-ENLBL ERR™
F] HFPP ACO = SRC 64.BIF DATA FOR OPERATION = (AP &P AP, AP)
) RCFD ACY = 54,50 DAFPR STORED AFYER FC->0 AODE COMVERT
”Iilllllttltllllllll L] L L * ol e
F*TEST 42 FRACTION, FSPADCTDI.dRITE/ADDRS-FORCE: DSING "5TCFDN
3
3 THTS TEST CHECKS THE F/Q-M00f WRITE.SECT.fSPADCCO} LOEBIC, WYO
3 THE FSPAQ.SECTICO] FORCE-ADDRESSE-1T LOGIC, USING £RE FOLLOWIAG:
’
} STCPFD:  (-CONWEP} * (F.WMIOK) -> (FOFCE-ADRS.17).F5PAD.SECTICD]
} (ACONMYSE) ® (F.MIDE) -> (WRITE}.FSPAD.SECYLCD)
H
’ .
] REGISTER/LOCATION DSE:
H
3 Lch =INPOT DATA, F/O-WCDE
3 [T} ~OUTPUY DATA, FFEB-NODE
H
} AFACH+  <ACO IN NEMORY
H MFACI+ -AC3 LM MENORY
H
NACY11 30{1046) 02-SEF-17 22141 PAGE 98 36T 0100
T2 FRACTION, FSPADCCRI WRITE/ADORS~-FORCE: USING "STLFO® 551 0120
, S ——
] AHOULESFERRDR INFO
]
H FubL/KA
¥ CROMFLATCHES, JREG/BOL
H
H FEAP{KY
! CROMFLATCHES, BOYC2:;0»-LOGIC, F3Pa0.WRITESEANBLELF/D)
]
H FNULSELQ
¥ CPREFIDOSLY WERLIFIED]
H
¥ FLLU/ELL
I FSPADL WRITE. ENO/ADDR{F /D, MIDE)
H
:’“I“QIIIII."I..I’Q-..!’Q".I‘lﬂﬁt..llt.tlll’tlll!ﬁﬁﬁ'ﬁlllttl‘l'l’!t!
#5T42:  BCOPE
]
LOFPS  BO40240 FINTR-DISABLESD-4DREFTRUNCLTE
LoD FRALTP, RCO (052525, 052525, 052525,052525) -» ACOLN,B,.C, D07
H
ERSPNT JOONT CHAMGE ATL I¥ ERRGOR LRGP
}--=e————EHRROR-LOOF -ENFERS~HERE - == —— ———
H
LDE FRALTW, AL3 U125 XS 2, 125052, 125252, 125252) =% ACICA,B,C, D3
SETF FENTER P-MODE
53%: SYCFD  ACH,AC3 FACOLA,B,0,0) -> ACITA,B,C 0]
1518 LPIITE JIF TIGCAT LODP-ON-ERROR SET, IMEN HANS EN LOOP
BME 635 7 MLTH/ LINE-CLOCK DEF, & FPS(FLD=1/F4H=0}
H
SETD BACK T0 0-WOGE
5TD ALDNERED JGET ACOLR,B,C, 01 -> KEACO
510 AC3, MFACL JCET ACICA,B,C,01 -3 NFACL
]
#*SEE TANT ACOLA,D,C,DT WAS EEPT LMTACT®
CHMPGAN  KFACO, PPALEP 7= (052525, 052525,052525,052525) ¥7
BEQ 105 38R IF 0K
ERRGR 57 JELSE ERROR
3"FSPAD FE-TNSTRA MODLFIED SRI-AGC ERR™
] HFPPF RCO = SRC G4.RIT DATA FOR OPERATION = {AP,AP, AR, AR)
3 REYD RC3 = GA.BET OAPAL STORED AFTER Fe¢-30 MDDE CONVERD
J*SEE TAAT J0TPOT ACC WAS WRTTZEN AS SPECIFIZD®
105z CHPGAR WFACL,FPAPOD 7= (052529, 052525, 000000, 000000) 77

BEQ 15743 i} FMEXT TEST IF ALL OF

ERRQR 14 $ELSE ERROR

FYFSPAD~SECTCCDT ADDRS/4RITE-RENARL ERR®

H HFPP &CO = SRC G54.BIT DATA FOR OPERATLON = (AP, AP,LP,AP)
H RCED AC3 = GA.GIT DATA STORED AFTER PC-3»N MODE COKVART

PR LD L g Y L L T R S

;'TEST 43 FRACTION, PSPAOLCII.MRITE/ADDRS-FORCE: USTNG “STCDF™



POP-11760 FPIL-E HARDWARE DIAGBORYIC NACYL1 29(1045) 02-SEP-7T 22:41 PAGE 98 sEq otol

oQfrEs, Il Q2-5EF-17 11250 143 FPRACTION, 73PADCCOL.WRITE/AODORS~FORCE: USING “STCDF™ SEQ 121
5295 ) - THIS TEST CNECKS TRE F/B-NODE WRITE.MMCT.PSPADICDY LOCIC, AND
5285 ¥ TAE FOFAC.SECTICD] FORCE-ADBRESS-LT LOGIL, OSING THe POLLOWIEG:
5287
5288 ; stcor: {-CONP3P) * {D.MOPE} -» (~FPORCE-ABRS.1T).FSPAD.SECTLCO]
5239 } (OCONYSP) * (D.NORE) ~> {=NRITE).F5PLD.SECTLCOD]

5290 3

5291 ’ ——————

5292 3 RECISTRR/LALATION FSEY

5293 ¥

ST ] ACO ~INPOY DATR, P/B-%0DL

5295 ] A3 -QUTPOT DATE, FJO-MODE

5296 ]

5297 1 HFALO+ -4C0 IF MEMDRY

5294 3 MFAC1+ -AC3 LN WENDRY

5299 H]

5300 3 e

5301 ] MODULE/ERROR IMFOS

5102 ¥

5301 3 FADAFKS

5304 ] CROMFLATCHES, JREGFSO08

530% ¥

4306 ¥ FEIP/ED

51071 H CRONSLATCNES, BUTC2:0>-LOCIC, FSPAD.JRITEFERAILE(F/D)

5308 ]

S30% H FMDL/ELD

5110 H CLPREVIOUSLY YERLFIEDY

S3lL H

Bl 7 Fale/gL1

5313 3} FSPAD.WRLTE.EFBZADOR{F/D.NODE)

53114 ]

5113 H

SI16 FYEFRAN A AT AT AT A RA R AN A A AR E AR AR AT IR FARAARRENENE TR

5317 016014 GOcoDO4 T§T43: SCOPE

5119 )

5119 016006 170127 040240 Lo¥Ps  p040240 SINTR-DISABLESD~-NODE/TRUNCATE
5320 016022 172437 003004 LD FPaLeP, ace FLOSS25, 052525, 052525,052525) => MCOON,R,.C.C)
5321 H

5423 016026 104405 ERRPEY JDOMT CHANCE DATA 1IN ERRQA LOGP
5323 Fo-=—= - - ERRGR-LONP - ENTERS - HERE~~——====

9424 H

5125 015030 172737 003024 LOD FEARLTH,AC] 30125252, 125252,125252,125252) -~y ACILA,R,C, D00
5326 016034 176003 63§52 STCOF ACO,AC3 SACOUA,B,CrD] —> ACILA,H,-,-1
5437 D16636 105737 RO2645 143 4] LOTITE 1IF TIGHT LOODP-0F-ERROR SET, THEW FASG IN LGP
5328 016042 031374 BME 635 ; WITK/ LINE~CLOCK OFF, & FPS{(FID=1/FMA=0)
5329 ]

5430 016044 174037 002646 50 AZU MFACD FEET ACOLA,B,L,0]1 -> MEACD

5331 016050 174337 002656 sT0 ACi,HFACL JGET ACI L 9,C,0) -> WFAC]

5132 ¥

51313 F*SEE THAT ACOCA,8,0,00 WAS KEPT INTACT®

5134 016054 104425 001546 003004 CHPEAN L MPACO,FPALEP 7= {052525,052545,052625,052525) 7
5335 Q160AR2 0D1401 BEQ 10% 18R LF DK

436 016064 104057 ERROR 57 ELSE ERROR

5137 F*FSPAD FP-INSTR NDDIFIEQ SRZ-ACC ERRY

5339 3 HFPP ACEH = SRC S54.BIT DATA FOR OPERATION = (AP AP AP, AP)
3439 3 RCYD ACI = 64.01T DACA STORED AFTER F<-3D MDDE CONYERT
s140 H

POP-11F50 FP1L-E HARDWMARE DIAGHQSPIC MACHIL J0{I045) 07-SEP-T? 22:dl PAGE 100 SEQ 0102

DQFPEL.PY] 02~SEP-T7 17150 43 FRACTION, FSPAOLCOI.WRITE/ALIRS-FORCE: USLNG "STCDF™ 5F3 9122
5341 pUSEE THAT JOTPOT ACT WAS WRTTTEN AS SPECIFIED*

3342 0160656 104423 002556 003074 305 CHPGAN  MPACL, FPAFLE #= {052525,053525,125252,123252) 7
5343 Qr60T4  OOL401 BERQ TsTH4 7 JNEXT TEST IF ALL oK
%44 015076 104060 ERROR &0 JELSE ERROR
3143 3 FSPaD-SECTCCD] ADDRSFURITE-ENABRL ERR™
5146 3 WPRP ACO = SRC 64.BIT DATA FDOR OPERATION = (RP AP AP, AP}
g::; H] RZYD ACJ = GA-BLT DATA STOPED AFTER F<¢->D MDRE CONYERT
3 E
5449
5150
535‘ ,,l’tl‘.tlllllil’llllll AEETANANTREEREE AN RN R AR AR A A R A bk b
g:g; JUTEST M FRACTION, FS®4DECOI.WRITESNDORS-FURCE: USING “LDTDF®
: 3
5154 H Td1IS TESY CHECKS TdAE F/D-N00E WMRITE.SECT.FSPABLCD? LODSKC, AND
g%gg ¥ THE FSPAD.SECT(CD] FOACE-NDOYRSS5-1T7 LOGIC, USING THE FUOLLOWING:
: }
5157 H Loche: {Z0EV¥5P) * {F.NUDE) -> {~FORCE.RDRS.1T}.FSPAD.SECTICD]
ngg ¥ (-UCDNTS5P) * (F.MODE) -3 (-WRITE).FSPAD.SECTLCD]
a ?
5360 I wewnmm———
5161 H REGISTERJLUCATIOE USE:
G462 ¥
5151 3 [ 1od/] ~TRPOY DATA, F/D-vDDE
5154 5 AL -0Ute0t DATR, FFD-MODE
53165 3
546% 3 NFRCOr =-RCO [N MEMDRY
G167 } NF&CLl+ -kC1 LN MEMDRY
XL ¥
516% - ———r
5170 ] #OOULESERROR TN7D:
5371 N
3472 i FHUASKA
5473 3 CROAJLATCHES, JREGZAOA
3iTH ¥
5375 ' FEXP/EY
g:;g 3 CROMJLATCHES, BOTC2:0»-L0OCLE, FSPRD.WRITEJENABLE{F/D)
E }
3318 3 FMOL/KLD
5179 H TPREVLIOUSLY YERIFLEDY
ERLIH H
5581 ] FRLUSELT
5182 7 FSPAD.WRITE.EXB/ADOR(F/D.NODE)
5783 }
5184 3
Slgs ’,llt.liﬁi ER L L s N T R TR Ty N I R F ST Y PR T R YT N Ty Ty Ny
ga:g 015100 GO00D4 TST44: SCOPE
K :
3188 O16107 170171 040240 LO¥PS  #040240 SINTR-DESABLESD-MODESTRUNCATE
2;:: GlA1G6 172437 003004 Loo FPALTP,ACD 3052505, 05292%, 952525,052523) -» ACOLA,R,C,D]
H
59191 016113 1044064 ERAPRT JGONT THANGE DATA TW ERROR L3Ap
gi;z $ommmea = ERROR-LOUP-ENTERG —HE RE — v mo e
- ,
5104 OL&Li4 LT2T37 003024 L0D FPALTH, AC3 1{125252,125252,129252, 124252) =» ACILA,3,Cp D1
5393 OL&L20 170001 SETF JENTER F-NODE

5196 016122 177700 6353 LOCDF AT, AC) FACOTR,B,C,0Y -> ACALA,RB,~, -1



POP=11760 FP11-E NRRONLRE DIRCHOSYIC AACYLL 30(1046) O2-SEP-2T 2214f PRGE 101 52q 0193

DAFFEA.PIL 02-SEP-7T 17:50 44 FRACTION, FPSPADLCHI.WQITE/ADORS-FORCE: USING “LDCDF™ SEQ 0123
5357 016124 105737 002645 . ryTe LPYITE . 31F YICHT LOOP-[I-LRROR SET, TREN AANG IN LOOP
:g:g 016130 01374 BNE 533 7 WITAS LIRE-CLOCK OFF, & FPE(FID=1/FMH=0)

: ]
5400 Q16132 170011 SETD $8ACK TO D~MONE
5301 GLG134 17403T OD2545 E4d] 10, HFACE JUET ACULA,B,C,DI -» WPACO
;:gg 016140 174337 002858 510 ACA, WFLCL FRET ACICR,B,C, 0 -7 WFACE

H
5404 }*SRE TAAY ACOCL,H,C,81 WAS KEPY TNTACT™
5405 016144 104425 002546 003004 CKFGAR  ,RFACO, FPALYP }x (05257%,051515, 052525,052525) 77
5406 OL6152 Q01401 MR 105 )BR IF OX
5407 016154 104057 ERROR 57 JELSE ERROR
3408 JFSPAD PP-INSTR MODIFIED SRE~ACC ERR™
5409 . ¥ HFPP ACD » SRE §4.BLIT DATA FOR NPERATION = (APrAP,AP,AP)
5410 H RCWD AC3 = §4.BIY DATA STORED APTER *<->8 MODE CONVERY
5411 »
5412 J*SEE THAT DOTPUT ACC WaS WRLITEM AS SPECIFEED*
5413 016156 L0A425 002656 003074 10§z CHPEAN MFRCL,FPAPAR 1= (052525,052505,1259252,125250) 2%
5414 016164 001401 BEQ 35 13 FHEXT TESY If ALL OK -
5415 O0L6L65 LR40S0 ERFOR 69 $ELSE ERRDR
5416 JRFEPAD-SECTICD] ADORSSYRITE-ENAUL ERR™
5417 1 HFPP ACO = SRC G4.BTT DATA FOR OPERATTON = (AP AP AP, AP}
g:ig ) AC¥D AC3 = G4.BIT DATa STORED AFTER F<-20 WODE COMPERT
5420
54721
542; ”l.t!‘tt!tt.t!t-l--tt‘tt.llt!tt--- REFEAENARREARERA e A e kR TS
3423 : FPTEST 45 FRACTIDE, PSPADCCDI.4RITE/LDIRS-FORCE: U5ING “LDCFD™
£24 )
5423 H PHIS TRSY CHECKS PHR FP/N-NODE WRITE.SECT.F5PAOLCDH] LOGIC, AND
54zg ¥ THE FSPAD.SECTLCD] PORCE-ADORESS-1T LDGIC, USING THE FOLLOMING:
542 y
5428 H Lbcro: (CDNYSP) * [D.HODE) -> (FORCE.ADRS.L17).FSPAD.SECTCCDY
5429 ] {-0CON¥SP)}  (D.NODE} -> (MRTTE}.FSPAD.SECTCCD]
5430 ]
5431 ] e
5432 1 REGCISTER/LOCATION USK:
5433 3
5434 b Aco ~INPUT DATR, F/0-4ODE
5435 1 AC3 -307P0T DATA, F/D-WODE
5436 ]
5437 ? WFACO+ =-ACO IN WENORY
5438 ] WFACL+ =ACY IN MENORY
5439 3
5440 3 mmmme—————
5441 ] MDDULE/SERROR TAFD:
5442 3
5443 F FRUAIRE
5444 ] CROM/LATCHES, JREG/NDA
5445 H
5445 ] FEXP/NY
5447 ’ CROMJLATCAES, HOYC2:8»-LDGIC, F5PAD.MRITE/ENABLE(F/D)
5448 3
5449 i FNOL/KLOD
5450 3 CPRETIOUSLY YERIFLEDI
5451 ]
5452 ] FALB/XEL
POZ-11450 FPIN-E AARDWARE DIAGNASTIC MACYL] 30{1046) ©2-SEP=T7 22:41 PKGE 102 SEG 0104
DAFPEALPLL 02-5£P-TT 17250 145 FRALTION, FSPADCCDI.YRITE/ADDRS-FORCE: USING “LOCFD® 5E2 2124

5453 3 FSPAD.WALTE.ENB/ADDR{PFD.MIDE)

5454 }

5459 ]

54%6 ”t.t.t'tlﬁ‘tll‘t- Lo bl sl el PR s R i e BT e 3 i tad sl iR sttt T

5437 GH6&1T2D  UCGCOD4 T5T4%: SCOPE

5458 H

5459 O0I6k72 170127 040240 LDOFPS  JO4D340 FINTR-DISABLE/D-400E/ TRUNCATE

2:22 016175 172437 003004 Lop FPALIP,ACY FCOS2525, 052529, 052525,052525) -» ACOCA,B,7,D)
H

5462 016202 104496 ERRPI! SPONT CRANGE DATR IN ERROR LGP

5453 y———m———= ERAOR-LOOP-ENTER S~ HERE == == ~nver

G464 )

5465 016204 172737 003024 LoD PEALTN,AC3 JELASD52,125252,125252,125252) -3 ACICA,.H,%,0)

5466 016210 177700 B3%: LOCFD L1 Py 1k ] $ACOCE,8,G,01 -» ACICA,B,C,DD

3457 016212 105737 002645 3T LPTITE JIF TIGHT LDOP-DN-ERROR SET, THER HANG IN LOIOP

g:;g 016216 11374 BNE 63§ } WNITAY LINE-CLOCK OFF, & FRS{FID=1/FMu=z0)
¥

9470 016220 174037 002645 31D ACO MFACT JGET aCOLA,B,C, 0] -> WFALD

34;1 016224 174337 002656 ST RCI,NFACL JGET ACATR,R,C,01 ~> WFACY

a13 H

5473 3*SEE THAY ACDLA,B.C,D] SAS KEPT INTACT™

54T4 D18230 104425 002545 D0I0D4 CHPEAN  MFATO, PPALTP 3= (05252%5,052525,052925,052525) 7

$47T5  O16236 001401 PEG 185 JBR IF OK

5476 016240 104057 EFROR 57 JELSE HRROR

417 3"FSPLD FP-THNSTR MOODIFIED SRI-ACC ERR™

5478 H REPP ACO = SRC 54.BLT DATA FOR OPERATION = (AP AP, AP AP}

§:;g H RCYD AC3 = B4.BIT DACR STORED AFTER P¢->0 MODE CONVERT

3 }

5481 JUSEE THRT DOIPUT ACC WAS WRIITEW AS SPECEIFIED™

3482 Q16242 104425 Q0025656 003010 1o5: LMPGAN  NFALC],FPLPOO 3= (05252%,0%2525,000000,000000) 77

5483 16250 U040l BEQ TSTAG 11 INEXT TEST IF ALL OK

5444 D16252 10406¢ ERRIOR 60 JELSE ERRIR

540% 3"FSPAD-SECTCCD) ADORS/WRLTE-ENARL ERR*

5486 3 HFP® ACO = SRT 64.BIT DATA FOR OPERATION = (AP, AP, AE,AP)

g:g; H RC¥D ACI = 64.8IT DATR STORED AFTER F<->D MDDE CONVERY

FLLE

54990



SOP-11760 FPL1-E HARDWARE JIREEDSTIC

HQFPEA.P1]

491

016254

016256
016263
016266
Q16272
a1627%5

016302
016306
016312

000004

1Te12r
012705
Q05037
0a5e17
105037

095237
12537
100442

02-5EP-T7 17150

40940
G16362
102650
902660
002624

403540
92546

POP-11450 FP1I1-E {ARDWARE DTAGNOSTLIC

BIRPER.PIL

5547
3348
549
5550
5941
5552
333
3554
5355
EREL)
957
34958
5359
350
53A1
5462
5383
54964
5:6%
56k
5457
554
5i6%
FEY
§:371
5472
5573
SaT4
5575
54576
5377
sy 18
anu79
S580
581
55812
55203
S5A4
5583
5585
5287
5383
EELE]
5590
5991
5592
55913
5594
56593
5995
5297
5598
5599
5600
Sho1l
5602

UILENE S
016320

Q16324
016325
L6132

§16314
06340

016343
U16346

0156354
016356

016360

BI5363
0156366
016372
016376
015402
016404
016412
016416

DZ=55P-FT 17:50

012437
1724371

1o1405
172537
170004

185737
001374

174137
023737

0GLTs2
184061

QU050

agarog
060040
200629
200910
¢o00D4
ongog2
900041
177777

002556
Gx2646

003004

D) 25 45

GI2666
002856

900200
de000Q
9T7600
077400
0TFI0Q
211000
Liray il

0026566

MACYI) J0[1048) 02-38P-T77 22141 PLCE 103
e SULFTER/NORNE, WLITH "XN3*

Py ran LA LT ETR T s PTR L Ta bl Dyl l ol Ll el d bl ol bl Ly,

FVTEST 46 SEIFFAR/EORNE, KITH "NES®

1008 TEST TERIFILS THE “NORWK® ARCS59351> ENCODER, AND S04 OF THE
“SEIFTER™ LOGEC. THE “NNE"™ PESTROCTION I3 USED YO PLACE &
YALWE [N THE AR459151> ATES, AWD THEY THE FOLLOWINC 1S PERFORMED:

1) ESPAOCALID » ZA0J/NDANKL RRCS9151> 3 PLES E3PADLACOY
TALS FONCTION CHSCES YOK NOMIK/EAD) ENCODING.

2) FIPADIACLY ~ HDRN,NEEPYED( FSPADCECO] )
FITS FONCTEODE CAECXS TEE SEIFTER/NORME.CONTAOL, AND SOME
BASIC SREFTING {I81FrTER, UPPER 1&6. BITS OWLY)

RECESTER/LOCATION OSK:

(1] ~MUE§ SHIFT I4POY DATH AL
il —HNS# SRIFT OAfPUR DLEAR (EXPNT, FRAC) AT

NFACO+ ~MNS/ SRIFT INPAT DATA (aCo Cory)
AFACle -~MNZ/ EXP"0 ZRIFT OUYPUT QATA (EXPWY, FRAC) (ACL COPY)
APAC2y  ~MAS/ RGYD SHIFT OOTRUT DATR

L+ -MTL TAMLE PIR

MODOLE/ERRIN IWPD:

FHUL/KA
CROM/LATCHES, JEEC/BOA, FALO.CEATL(A,B-SELECT), EADJ,
P.BUS.E~-IRIVERE/ERLOLES

FEXPSEY
CRONFLATCRES, BOTC2:0»-LAGIC, SATPTER.CATL{NORMK/RIF)

moL/ELD
CPREVIOUELY TYERIFLED]Y

FaLO/KL]
SHLFTER{A/9-LEYELS)-ORTA/CATL, FALW({B.SIDE.DATA),
FSPAD/ FALDFAR{CS9:50>3, WORMK.ENCODER

TE R e W ek bk WA W N W W N Wk R R WE W R Ty T T R N s e N T Ak

T T T T L P T L F PR anpur iy e
T3Pd6:  3TOPE

?
LoFPs BO40040 $F=MCGOESTRONCATE
oy #0505 JPTR TD DATA TRBLE
CLe MEACHs2 FWORD-E IMTY/EXPD ARE
CLR NFACL+ 2 7 EIERDES
CLRAE FPLENF }F+HODE TYPEQUTS
F*DATE TABLE LOOGF EATERS HERE*
10%: I&C o¥Loop JBUNF CLOCK E#.A.LOOP COONT
"y (R5)+ NFACO+0 #GET WORO-A OF MNSFACD
EL T 15TAT I JNELYT TEST (F aLL DONE

MACEL1 I0(E048) 02-SEP-TT )24l PAGE 104
T46 SHIFTERS NOFKK, WITH "MES™

ny (RG}4 AFACL4D JGET WORD-A OF MNSFAT1
Lor HFACO LD FGET EXP=D, FRAC BITS INTH ACO

3
DONT CHANGE RATR IN ERROR LOOF
==~ ENROR~LOOP-ENTERS ~HERE~~ == =wwn

¥
Lpr FPALTP,RC]1 FINEY ACL TO (AP AP, —y-4}
635y LLH] 300 FLACLI<-NORMKLFLACDI-LEFT2)
f] ELAC]1¢-0-PLOS-EADI{FCACD]-LZ)
TSTB LPTITE 3IF YTIGAT LUOP-ON-ERROR SET, THEW HANG IN LOUDP
ANE 633 3 MWITHS LYINE-CCLOCK OFF, & FPSIFLO=1/FPNM=D)
H
SEF ACL MFLC2 }STORE RESOLT IN MEMDRY
3}
CHP MFACTI+0,NFAC24+0 F(EXPTD-NORDA)={RCY~D-#ARDA)7
BEQ 108 JYES -~ GO FOR BWERT LOOP
ERROR A1 FELSE ERRIR IN EXPNT OR FRAC
FUNDRNE-EAGJ/SHFTR £RR™
3 4FPP ACO = LMEITEAL 32.BIT ACO FOR WNS {FRON TABLE)
¥ SIFD ACL = EXPECTED ACL AFTER MN3, EXPNT=EADI/PRAC=(200,0)
} ACTO AC1 = AECEIVED AC1 AFTER Mus
H
1] 105 FTPY AGATN

¥
FEPEEEREFEFERFREARERET IR R R R RN FREREETENIIEL L EFETRLREIFERFELEF D IRE
1

$OATA FOR ABOYE TEST:

}

¥ ~IMERIAL-ACO~  —EXP-D-iCL- . EXeNT  FRACTIOE

¥ EXPATfFRAC EXERT/FRAC FERDD =3HIFT~

a0%; 0road+100, 99200+0040 - el RITE-1
00000+ 040, Q0000+ 00D H NDORE-0
ooncde020, TT609+900 -t LEFT-1
J0000+010, TIA¢0+ GO0 =2 LEFT-2
0aG0d+004, 112004000 1-1 LEFT-3
00630+001, T1000+Da0 -4 LEPT-4
000Q+001, TIO09+1G0 3=t LEFT-4LNDRMK-OVF
-1 JDgRE

IRl A DAL L L DI LI PP st Y LY PL LT R T T Ty Yarpaey

$*TEST 47 SHITTER, LEFT(2+4) DF (200,0,0,0)

¥

H TRES TEST PERFORMS & FOLL 64, BIT “LEFT/NDRMALEZATLON® SHITT THRU THE
1 SHIFT TREK, USING TAE "MN3™ LASTROCTION. THE DATL EMPLOYKKD [5:

]

1 (200.000G0%.000002.000003)



POP-1L/50 FP11-E ANRDEARE DINGEDSTIC

DUFPEA. P11

5603
5604
5605
5606
5607
5608
560%
5610
5811
3612
5613
5614

S648
5649
34650
5631
5652
3653
3654
5655
$B56
3637
3538

016420

015422
016426

a16430

016432
016436
016440
D16444

015446
016452
015460
016462

02-5EP-77 11150

adoooq

1te12?
170400

104408

172531
110004
105137
001374

174107
104425
001404
104062

40240

aDIsn4
002545

002646
0015646 (003154

POP-11/60 FPL1-E HARDMARE DLAGMOSTIC

DQFPEA.PL]

5659
5660
3651
5652
5657
5664
5665
3666
5667
5538
5669
5670
SETL
S672
5673
56T4
5673
5676
5677
5678
3579
5660
5681
5682
5683
5694
5585
G605
5581
3688
SEAY
56940
56%1
692
3693
G694
5695
5696
9691
5698
5692
5700
5701
57422
5703
G704
5705
STD46
3707
5708
5709
5714
5711
5712
5713
5714

ClG464

Q16466
0156472
016476

016502
6506
916310
016512
016514
016516

015520

016523
16526
0165310
D16534

02-+5ER-F7 171350

{00004

170127
012701
012302

005237
170400
170401
176402
170004
174100

104405

172537
170007
103737
Q01374

040240
009913
0do016

oG 2540

Ga3I004

Q02545

Hlﬂlll 100 1045) 02-3EP-TT 22:41 PAGE 105 SEG 0107
T47 IEIFTER, LEFY{2+4) OF {200,0,0,0) SEQ 4127

WRECH SHDULE CONX ONYT TO @F ALL ZEROEY, LFTER SHLFTIEGC. THIS TEST IS '
LODEING FOR ANY FLOATINC LINES IN THE SHLFT TREE.
RECISTRR/LOCATION DRE:

(1] «MEs/ SRIFY IWMUT DATA AC
ac1 ~NUSF SBIFY OFIPOT BiTL (EEPNY, FRAC) AC

MFACOs ~=NNS/ REYD SULFT QATPUT DATA

NODSLEFERROR INFD:

FROA/ED

CROM/LATCHES, JRESSBOA, TALD.CRILCA,B-SELECT), ELDJ
FEIP/1Y

CROMFLATCRES, OURC238»-LOGIC, SAIFYER.CHTL(RES.RUMSNORMRSRIF)
FROL/KLD

CPRETICOSLY TERIFIED]

FalBrK1d
SHIFTER({A/O=LEYVELS)-DATR/CUTL, FALUCB.SIDE.DATAY,
FESPADSPALJSARLSSRTIS8>, <2205}, WORMK.ENCODER

Tl kel g W e Nl g e W el S R gk W e e N e

P RRLL AL TR T e e e T e e T L T S I S o
73747y SCOPE

3
LOFES  $040240 }INTR~DISAAL/D-NODES TRUAL
CLRD AcO FINPUT = (200,0,0,0)
]
SREPET $DINT CHANGE DATA TN ERADR LOOp
3}~ —E RROR-LOGP -ENTERS = HE RE =~~~ mmm
3
Lo PRALTP,iC] FOUTPUT = {4*052525) & START
63%: MNS F0(ACO-L2)-L Q) -2 ACH
T5TB LPTLLE $1F TICHT LOOP-DN-ESROR SET, THEN HANG IN LOOP
BAE 63§ 3 WITAf LIWE-CLOCK OPF, & FPS(FID=1fYNN=0)
3
STD ACL,NPACD JGET RESOLY TO MEMORY
CHPEAN ,NFACO, FPENAL 3=(0771000,90,0,0)27
BER rSYSH 5 #MEXT TEST Ir OK
ERRDR 62 JELSE EWROR - FLOLTING DATA LINE
S"SHPTR L{Z+4) OF ZERD. ZRE"
3 RCVD AC1 = RECEIFED ACL AFYER KNS OF (0,0,0,0) IN FRAC
)

AN A AN IS N A A A A AR AR R A AN EA AR A AR AR RSN A AN bR

}*TEST 50 S4uirTER, RITE(l.-11.) OF (G,0,0,0)

4

¥ THES TEST PERFOZNS A POLL $4. BIT "RIGHYFALTIGWMENT™ SHIFT THRU THE

MACY11 3D(L04&) D2-SEP=TT 12341 PAGE 106 SE3 0109
50 SHIFTER, RITE(!.-11.) OF (0,0,0,0) SFQ 0128

SHEFT TREE, QSIWGC THE "MAS* INSTRUCYIOK. THE DATL ENPLOYED 153
(900.000000. 000000, 000000)

WHICH 5R00LO COME 00T TO BE ALL ZERDES, APTER SHIPTING. THIS TEST IS

LDOKTNG rOR ABY FLOAYING LTMES EA THE SHIFT TREE.

REGCISTERFLICATION USEY

ACO -MLS§ SALFT INFOT OARA AC
ACY ~NAS/ SHIFT QQTeOT OATA {EXPET, FRAC) AC

MFACO+ -85S/ RCT"D SHIFY OGTPDT DATA

Rl ~SHIFY CUTR, 1.->il.
L¥ -MASJEIBNT SHIPY CODE (= SHIFT.CATR-1+4)

WODEFLE/ERROR INFOZ

FNULIER
CRON/LATCHES, JREG/BOA, FALU.CWPL(A,B~S5ELECT), ERDJ

¥ERP/KY
CROMFLATCAES, BOTC210>-LOGIC, SHIFTER.CNTL{RES.ROW}

FHULFELD
CPREYIGUSLY VERIFIED)

FaALU/E1L
SALFTERCA/B~LEVELS)—ONTASCATL, FALO(B.SKDE.GATAD,
FEPADSFALODSAR( 593502 ,£2:0>), NORMK.EACDOER

LR R T L TR TR R SR L TR PR T VR TINE T I T VI R Ry W

FFEEEANAA AR AR N AR AN E R E R TN E TR NN AN ERAR SN AR AR A AR A S R

T3T5Q:  SCOPE

H
LOFBS 040240 3 IRTR-DISABL/D-NODE/ TRONC
L1 #11.,R1 $SREFY CTR, R1l.->R1.
o #i4. B2 FEXPNT VALUE = {SHIFT-1)#4
]
FEOAYL LOO® ERTERS HERE"
165 iNC owLdoe SHOMP CLOCK I¥.R.LGDP cCODMT
CLRD [14] 3200,0,0,0) -> F5PAOC0L
CLRD ACL $ZAP SIGNELD TO (0)
LDEXP  RZ,ACO #SEY ESPADLOICS5:0> = SHIFT-CODE+4
s }CFSPADLOI-L6} ->» FSPADL1], ETQJ)-4 ~> RC11
5TD ACL ACO FSET FSPADCOI¢59:00> = ZFROES
r
ERRENT JDORY CHANGE DAT4 IN ERROR LOOF
pom—— ~w-ERROR-LOOP-ENTERS~HERE=amn mmm =
H
LoD FPALTP, AC] }PRESET LC1=(4%052525)
5352 LIH FOACO-RI1./R1.) - ACH
T3TR LETITE 3IF TIGAT LODP-DA-ERAOR SET, THEN HaMG IN LOap

BNE 63% ] MITHS LINE-CLOCK DFF, L FPS(FID=1/FMN=0)



POP~11/50 FPLL-E HARDWARE DIACHOSYIC MACYLL JO(t#46) 02=3EP-TT 22141 PLGE 107 SEQ 0109
BRPPEL, FiL 02-5EF-7T 17:50 58 SMAFTER, RITE(1.-11.) OF {0,0,0,0) SEQ 0129

5715 . t
EPLE 016536 174197 O02R46 it ACL NraCe JSET RESULY LN WEMORT
5117 D15542 104425 002545 ODI1SE CMPEAN  ,NPACP, FFENLE 3=(4TT000,08,1,8)7T
STIR  0L5550 Wd14d1 BEQ 08 3BR IF OK
5719 016552 101063 ERROR 531 FELSE ERROR - FPLOATING DATR LINE
5720 FEBHFTR ®(11.-1.) N ZE4D IRE™
5721 } L1144 = ENLFY TVALNE EXPLOYED, 1.->1l., 01-213
3122 } RC¥® ACL = RECEEWED AcC1 APTER NAS OF (0,0,0,0) WiTH ABOYE SHIFY
3713 }
3724 OQLESS4 005302 0% DEC B2 INEXY SUHITY valLeoE cDDE
5712% 016556 OTTLI2Y s08 Bl 103 JCQYEY LOOF RIl.-RLl.
5728
ST
3728
5729 Rt L LBl L E L L bR TP DI TR T AT T B LT T T P gy a ey
51;0 $*TE3T 51 FRACTION, FALY FEPAD.LN.NUX BIT{53915%)
5711 H
5732 } TAIS PEST CEECKS TAAT RITS<59:5B> OF THE PRACTION DATAPATH -
733 } ARE SKY T "5i"™ 0¥ & “LDF® INStROCTLON. THIS SHOULD RE DONE
3734 ) LOTORATECLALLE BY THEE "FSPLO.IN.MUX™ OM THAZ “FRLU™ QOARD.
57315 ]
5736 3 THE "ALOOEN BITI" <59t58> Rk EXARINED VIA DSING THE "mAS™
5737 H IESTROCTION AND TRE SHIPTER TO SHIFY/RICHP.3, HOTE THAT AN
5738 3 ERROR LN THIS TEET NOST LIKELY IS Q0 TO & PACLT KN
5739 ) AITSCS9:50> OF THE F3PAD.IN.NUR} HOWEVER, A FLULT IN
5T40 H THE Dedea BITI OF TUE BNIFTER COULD ALSO GCENERATE SOCH AN £RRORA.
BTeL )
AT42 } - ——————
5743 ] ZECISTER/LUCATIDN D5Kg
STa4 ¥
5745 3 KEALDO® -INTTIAL OAYL PLYTERYW
5146 7 HFAC1s -EIPECYED REEULT, AFTER "MAS™
ST47 ¥ WFAf)e -RECEITED RESOLY [ACl) AFTER "MAS™
LTeA ¥
149 H ACD -1MPOT “LOF®™ ACCUN
5759 ¥ ACL ~OOTMIT ACCON POR RESOLT, AFTER SHLFT
5751 3
5752 F mm A ———
5753 1 NGDULE/ERRDR INFD:
Y T | ]
575% ] FRUASES
5135 3 CROM/LAPCAES, JREG/BUL, FALD.CNTL{R,B-SELECT), EADJ
5957 ¥ .
5758 ¥ FEXP/KY
5759 H CROM/LATCHES, AOTC2:0>-LODGIC, SHEFTER.CETL(HES.ROM)
5750 5
5761 1) FNUL/K10
5762 3 CPREYIOOSLY YERLIFIED)
h153 )
5764 ] FALOSK1Y
5155 } FSPR0. NN MORL €S9750%), SHIFTER{A/B-LEVELS }-BATA/ONTL,
5765 H FALU(B.SIDE.DATA),
5767 1 FSPAD/TALU/AR{C59250,¢2205), NORNK.ENCODER
g;:g ;,ﬁ'li’l’l'tt" LU LA LR L s Tl LT g L L S R IR sl i)
3770 016560 DoO0Mq TET51:  sSCOPE
POP-11/60 FPLIL-E HARDWARE DIAGROSTIC WACTIL 30(1045) 02-SEB-77 22341 PAGE 108 SEG D1LD
DIFPERLEILL B2-5EP-77 1Tt5d 151 FRACTION, FALT FPSPAD.IN.MOL ITT(SYt58) 550 013¢
5171 ]
5172 016562 1T012T 040040 LOFPS  §C40040 3 INTR-DESAB/F ~MODE f TRUNC
5173 016566 Q12737 ORO400 DO2545 NV H000400¢ DOD, HFACG+0 JINIT DATA, EXPHT FOR TMASY-SHIFT/NiTE-]
5374 016574 005037 002650 ELR MEAC D2 H
5775 016600 012737 077220 002656 Mlr RTT200+0720, WFACL+0 FEXPTD OATA, MFTER MAS3) EXPNT/EARI=({-3)
5775 DI6606 003037 002560 CLR NPRCI+2 3
5771 I
51T 016612 104406 ERRPNT FOONT CHARGE DATA [N ERRDOR LOOP
5179 }r==mas—-LRROR-LO0P~ENTERS-HERE--~ramsw
5780 ¥
STBL 016614 172437 DOZ546 6352 LDF MFLCO,LCO FINITIAL DATA LOAD TRRU FSPAD.IN.4UX
5TH2 016620 105737 Q02645 518 LPTITE IF TIGHY LODP-ON-ERROP SET, TUEN HANS IN LOOP
5781 016624 001373 BAE 634 } WITHS LENE-CLICK OFF, & FPS(FID=[/74M=0)
s34 F
5785 016626 1710401 CLRF AZl $2AP DUTPUY AC
5786 016630 170007 MAS 300 THE {ACO)-RITE-3 - ACL
FTAT  D18K3T  L74131 002565 51r ACI NFAC2 }SAVE IN MEMORY
57RB H
STBI 016636 104426 002656 002666 CMPIZN  ,NFACE MPAC2 JC(RECEIVED)} = (EXPECTED} 77
S5T9C 016644 001401 BEQ 3752 ) FMEXT TEST [F ACAEE
ST91  0ib646  LO40T1 ERROR 71 sHIDDEW BITSCST:58> INSEPT ERROR
5792 JRFSPAD.IN. WX INBOF-PORT ERQ™
5793 H AFPP ACO = LOADED DATA, 2
519¢ H EXPD ACL = EXPECTED GATA FROM AC1 AFTER 4ASSRITE-1
g;:g ? RIVD ACY = RECEIVED DATA PROM ACt uFTER ¥a%
319}
3794
579% LA DL LR s R e D T L T T Yy L Ty T T s Y ¥ o T T T T R e purara
;:g? FATEST S2 FOINIT/FPA-ENIT.F/CLRI EXACT.ZERO “01™ ¥ BIT(%9:58)
H
5402 ] IHIS TEST CAECKS THAYT AITS<59154> OF THE FSPAOCLTY EXACT. ZERU™
ELLE] H WERE SXT F( "B1* [N THE "rPINIT™ FLOWS. THIS SAQOLD HE DOME
LELTT 1 FEA THE “FP.@MIT.F" FACILITY.
S80S )
51306 ¥ THE "HIODEN BITS® <59:58% ARE EXANLMED YIL OSING THE “KAs®
5HD7 ¥ LINSTROCTION AND TRE SHEIFTER PO SHIFT/RIGHT.3. MWOTE THAT AN
5400 J ESROR §M TATS TEST KDST LIKELY IS5 OUE TC A FAOLT IN
5809 H BI?5¢39:58> OF PHE FSPAD.IM."0X; HOWEYER, & FPAOLT IN
Sﬂlf ] THE UPPER BITS DF THE SATFTEY COULD ALSO GEMERATE SUCH AN ERROD.
Sl ?
BH1Z } e
SA13 } RECISTER/LOCATION O3E}
5814 ’
5513 ] NFACO+ ~EXPECTED RESULT, AFTER "MAS™
59:3 3 H¥AC1»  -RECEIVED RESULT (ACL) NFEER "MisS™
54 7
5918 ] 141 -INFOT "CLRF" ACCON
S5R19 3 ACL -RUTPUT ACCUM FOR HESULT, &FTER SHIFT
RH22 ]
S22l F] e m————
5832 3 MODULEFERROR [NPOL
5P23 ?
5A24 F] FXUL/KE
SA2% H CRONFLATCHES, JREGJAUN, PALULCHTL(A,B-SELECT}Y, EADJ, FR.EMIT.F
LY H



POP-11/50 FPL1-E ARRDVARE DLAGHOSTIC
DaFPEL.P1L

S827
5828

$16650

Q1652
Bl16656
016664
d16670
015674

15700
016702
016704

416710
016714

016716
016720

016724
016132
016734

Po9co4

170127
012737
5037
#05037
405037

14 E]
170400
175427

105737
antir:

110007
174137

LO4425
o140t
104110

02=5EP-77 17150

0403 40
0771220 002646
002650
402552
0026354

117602

002545

OB 2656
002546 DO2656

PDP~11/60 FP11-E ANROWARE DIAGNDSTIC

DAFPEA.PEL

5a83
A8
5685
SHAS
5847
ELLL
5489
5830
5891
5892
ELEX]
FLLE]
5095
S6%6
SB97
5998
5899

016736

016T40
016746
016752

CleT4s
016760
016762
016764
018766
016770
6T
GL6T76
017002
017006
pit012
017014

G17016
017022
°11026
017030
017034

C2-SEP-TT 17150

¢oo004

0L273Y
1710127
cL2108

012504
109530
912502
a12%503
172427
qe019¢
174021
170437
412537
012537
¢hoa0l
205301

005217
172437
175801
a50237
050337

0oops2 001342
040240
017144

022546
002658
002656
002666

0¢2640
002646

002656
e02660

:;g!ll ID(1046) U2-ZEP-T7 2141 PAGE 109 se2 0111

FRINTESEP. CMLT, FICLEL EXACT.ZERC "1™ TN BIT{59:30) SER 0131
I FEXIP/KD
H CNORSLAYCHES, sur<a=n>—;nctc, SAYFTER.CHTLL RES. HOW}
3
) FABL/KLO
H [PREFLOUSLY VERIFIED]
’
3 FLLU/KEL
H FEPAD. [N ADX{<59154>), SHIFTER(L/B-LEYELS)=DATA/CNIL,
? PALOCN.SEDE.DATA), POPAD/PRLOSLR(C59:58>,<2:0>), WORNE.ENCODER
3
FaRERRERRR waw L -
T8T5d: ECOPE
3
LOFPS 040240 JINTR-DINRE /B -KODE/ TRUNC
noY 0772004020, M7 ACO+R $EXP*D DATA, AFTER MAS? EXPAT/EADI={-1}
CLR MPACOs2 H
CLR KFLCO+4 ?
oLR HEACO+E 3 -
3
ERRENT JOBAT CHANGE DATA IN ERROR LOOP
Jmmmem e ERROR- LGP = ENTE R =RERE == rummn
¥
6351 CLRD aco IREAD EXACT.ZERO
LDEZF  #¢2-2005,4C0 MAS/EXPNT FOR RITE.J
3 FSPADCACOI.OR.EX&CT-ZERD -> PSPADCACDD
t51R LPTETE 3IF TIGAT LOOP-ON-SRRDOR 5£%, THEM HANS IN LUDP
SNE 635 3 WITH} LINE-CLOCK OFF, & FPS(FID=1/PHM=0}
H
MAS $0G THE {ACO)-RITE-3 -> ACL
ST AC1,MFAC] ;savs In AEMORY
CHPGAN  ,HFACD,WFACL ;tnscz:vso) (EIPECTED) 77
BEQ 75153 » FHEXT TEST IF AGREE
EAROR 110 FHIDOEA BITS¢59:58> TWSERT ERROR
3=FPIAIT/CLRD/LOELP BIT(59:50> INSEAT ERR™
H ETPD ALl = EXPECYED DATA FROW ACL APTER AAS/RITE-3
1 RCWD ACL = RECEIVED DATA FRON ACL AZTER Xi5

I R A N AT EFE AT F AR A AN AR A bRl Ay

F=TEST 53 SHIFTER, RITE(4,5,6,1/1,9)ENA5) RIPPLE-A-1

¥

H THIS TRST RIPPLES A "1™ THRD THE SHIFT TREE (USING THE MNASH

H ITASTROCTION) TESTING FOR TAE CORRECT SHIFY VALUE DECODE (¥IA

3 PRE.SKIFT.RESIDUE.RON}, AND ANY STUCK LOW/MIGH DATa LIAES,

7

¥ FERSY THE A.SEEFP.LEVEL £5 BELD COWSTANT (AT +4), AND

3 THE B.SHIFT.LEVEL FARLED FRON +0/¢1/+2f+3. PART TidQ

H HOLOS THE B.SHNIFT.LEFEL COMSTANT (1T +1), AND YARIES THE

H L. EHTFT.LEVEL AS +0fvB.

¥

3 mmm—m———

? REGISTERFLOCATION D3E:

H

} ACOD =NASf SHIFT INPOT DATA AC

MACYLI 30{1046) 02-5E€P-T7 214l PAGE 110 SRR 0112

33 SALFTER, RITE{ 4 5,4,TF1,3}CHAS] RIPPLE-A-1) 5EQ 0132
(13} -4AS/ SHIFT QOFTPUT DATA {EXPNT, FPAC) AC

MEACO+ -MASF SHIFT INPUT DATA CACO COPY)
MEACL+ —Mas/ EEP-D S3IFT QUTPOT DATA (EXPNT, FRAC) {AC1 COPYY
MFAC2¢ ~HALZ/ RCY"[ SHIFT CQOIPOT DATA

w1l ~MAS/ EXPEY.SHIFT.CDIE (= SHIFT.VALUE-1)
L] -HlDDEI.!I?.IISK, WORD. A

®3 - - WORD. B

R4 ~SHIFT YALUE, (RISHT.SHIPT)

R5 -ATA TABLE PIR

“ﬂDﬂLEfERHﬂl 1ar0:

FHJRIRA
CRON/LATCARES, JREG/BUL, FALO.CETL{L,B-SELECT), SADJ

FEXP/K9
CROMFLATCHES, BOT{2:0>-LOGIC, SHIFTER.CATL(RES,RADN}

FMOL/K1D
CPREYIODSLY VYERIFISD]

FALOSELL
SREFTER(A/B-LEVELS)-DATAFCNPL, FALUCB.SIDE.DATA),
FSPADSFALUSARCCEQIS0», L2100 ), NORNK,.ENCODER

M A MR R N N N g R W e T T e e WS N e W W

PRt bl e D R E e LA DR LI FTLLL DL E T T T T e

T5T33: SCOPE

;

ot #50.,5TINES 350. LTEA. OF THIS PEST
LOFES 4040240 JINTR-DTSABLS D-MODESTRUNC
nov P05, 45 IPYR T0 ORTA TAOBLE
$*DATA TASLE LOOP BNTERS HERE*™

10351 qoy (R534,R¢ JEET NEXT SHIFY VALOE
BWE T5T54 3 }DONE WHER = -1
an7 (RS}+,R2 $CET WDRO (A,B) HIDDEN-BIT
40y (R5)+,R2 3 MASK (AFTER SHEFT)
Lop (PC}+,AL0 NFACO L5 EWITIAL OkTi:
JHDRD 190 3 FRACCA0D0,0,0,0)
S0 ALG,NFRCO 3
CLRD aracl FMFAC1 IS EXPECTED RESULT:
4oy (RS)+,NPACLED 3 FRAC(R-TABLE,B-TABLE,0,0)
HOT (R334, HPACLS2 ¥
any R4, B JEAPUT SHIFT VALUE
BEC LH ; = (SHIFT-1)
3*LOJP DN THIS SRIPT ¥ALUE, ?IPPLE-I t TN FRACKS9: 0>

1183 1aC aWLGoP JBUNP CLOCK IN.A.LOGP COUNT
LGh MFACO,ACE $FRACCSIZ00>=01 FUEMCSTI0 > 4000
LDEXP R, ACO FEXBCSI0X=SHIFT CORE
4I5S R2, NF&AC1+0 3IMSERT SHIFTED-HIODEN-BIT
BLS R3,MFACL2 3 TN EXPECTED FRAC, WORD-A/R

¥



PDP-11/50 FPYi~L HARDMARE DIAGNOSTLIC

OGQFPFEL.P1Y

5919
5940
5941
5942
5943

17040

Q17042
017446
017050
037054

GLTG56
417982

017066
f1vai4
017076

17100
C1T1046
M1T1L0
017116
017122
017125
017134
017142

017144
GET152

017156
011164

017170
a1TLT6

01Tz
o17210

o17214
QTR

017226
617234

017240

92-SEP-TT 17150

LO44ns

172537
170007
195737
901374

174137
104423

104425
00140}
104054

G1273¥
901323
042737
040237
040337
104430
104430
0a0T25

Q00004
000004

aoo00s
000002

GoDoGs
obgool

00T
age0aQ

apanol
G040

ooo0Ll
goooon

17Ty

403004
002545
DB2666
G02666
on 2556

od0DeL

177500
002556
102660
1177177
1111798

000910
000909

0GoOo4e
oacaoe

000002
0000404

{Quoepl
100000

000100
000000

Qodoon.

020000

002666

02654
002656

GOI644
002655

a0ag900

095400

cao0a0

490000

pELLL

POP-11/40 FPI1-E HARDWARE DIAGWNDSTIC

DEFPEA.#11

EALE 2
59956
54997
545898
3999
BT
f001
- 3+LiF]
f00)
hoD4
&005
6U05
6007
6008
5009
6010
6011
GOT2
511}
BO14
6013
DTS
&017
GO1R
6019
6029
6121
ED22
6223
G024
025
K026
E027
6029
6029
503D
6031
6032
6033
&0 14
6035
{36
6537
6018
6039
6040
6001
G042
6041
G044
L1 ¥
46
6047
s044
6049
6050

017242

017244
1752
DLT256

017252
017264
917270

92-SEP-TT 17:50

ag0004

412737
170127
0137105

012%04
020427
¢d1500

000062
040240
917424

a52525

o134l

:;g'll 3001048) 02-3€0-77 22141  PatE 111 S1¢ 0L1]

SHIPYER, RITE(4,%5, 6. 7/L-PPCMAST RIPPLE-A-1 SEQ 0133
LREPEY JOONT CEARCE DATA % 2RROR LOOP
;--«--—-—:lanﬂ-nuor-tlrtns—usns--~-~—--
LBD FRALTP,ACL JPRRSET DNTEUT=(4+05252%)
638:  MAS F{ACO-SAIPTED)-3AC]
TSTE  LPTITE 2IF TICHT LOOP-ON-BRWOR SEY, THEW Ramc [W LOOP
e 63% 3 WITH} LLEE-CLOCE OFF, & PPS(FID=1/FNN=Q)
F)
51D ACL, HFACD JGET RESOLT IR MENORY
FITIFRL  WPACD 2C000) -> SICH/EEBNT
3 IMBERT FRACCSO156> FROM “EADJ"
CHPGAN  ,NFACL, WFAC2 I(EIPF*0) = (REV*DIT?
sKq 208 »BR TP OK
ERRDM 54 JELSE KAS-SRIFP RIPPLE-L-1 ERR
)“SAFTR, ALS-RITE RIPPLE-L-1 ERR®
’ SHIFT = SNIFT VALEE EWPLOYED; ALL ARE RIGAT SAIFES
: HEPP ACO = 64,0TF INITIAL ACO FOR NAS SH[PT
H EIPD ACl = 54.BLT EXPEC™D OATA AFTER ABDFE MAS SHIFT ENPLOYED b
’ RC¥D AC1 = 64.8LT RECELVED 3MSFTED vaLUE
3
S*MEXT SHITTED VALDE®
203 BIY $OLTO MFECO+E FANT NORE?
amg 145 #BR IF MOT - WEXT TABLE EWPRY
BIC FLITEQQ, WPACEsE JLAP SISN/EIPNT OF EXF-Q
BIC R2,8FLC1+0 3 AMD SHIFYED-LIDDEN-BLT
BIC "3, NFACLS2 3
ASHEAL -1, NFACO SISIT DATA RITE-L (64 BITS)
ASHEAL  ,-1,AFACL JELP°D OATA RITE-1 (B4 BLLS)
BR 11 FNEXT

lffffffffffffff!ffffff!!!f!!!!f!!!(f!!ff!l!f!!f!ff!f!f!f!f!f!f!!f!ff!f!
DATA FOR ABGYE TEST:
!

¥ RIGHT  PRAC-WASE  ENPTD-DArA ;5 & 3 B 3
Fl SHIPY  WORD{A,B) woRD{ A, B) 3SHFTR; SAFTR}
1952 4 010, 400000, 004,000000 FEEE IS B
S, DD4,000000, onz, 000000 34 3ol

6, 602,000000, 001,00G600 Y IR T

T 401, 090000, 000,180000 3 v4 3 03

1. 100,000000, 040,200000 FIRY TEEUS B

P+ 2

Bap ODO,QQOOGD, apg 020000 ¥ +B

-1 EEd):]

»
. Al -
MACY1l 30{104E) 02-SEP=T77 32:41 PRGE 112 SEg CL14
53 SHIFTER, RITE(4,5,6,7/1,9)LMAS] RIPPLE-A-1 3ET 0134

PR bl LD P L LT Rl L e L L L LT e e

FTREST 54 SHIFTER, LEFT{2+4{1,2,3,4))CHKS] RIPPLE-L-1

THIS TEST RIPPLES A "1" TARY THE SAIPT TREE (USING THE ™aNS™
LESTROCTION) TESTING FOR PHE CORRECT SHIFT FALUE DECODE (V1A
WORMIFAORMALIZIE-SHIFY? ENCODING), AND ARY STUCK LOW/HIGH DATA LINES.

FIRST THE A.SUIFT.LEVEL 5 HELD CONSTANYT {AY 20}, AND

THE B.SHIFT.LEVEL ¥ARIED fROM +Gfels+2f+3, PART THD

BOLDS TAE B, SAIFY.LEVEL CONSTAAT (AT +07+3), AND VARIES THE

A SHEPT.LEVEL AS +4f-%, THIS RANGES THRU THME FULL NORMALIZATLION
SHIFY VALOES OF +1/0/-1/-3/-3/-4.

REGISTER/LOCATION 0SE:

ALO =MW/ SHIFT INPUT ODATR AL
(143 -Kd5¢ SHIFY DUTPUT DATA (EEXPMY, FRAC} AC

MPACRs  ~MWS/ SHIFT INPUY DATA (ACO COPY)
MPACL+ -WNS/ EIP"D SHIFT QATPUT DATA (EXPNT, FRAC) (RC1 COPY)
MFACI+ -MAS/ ACW'D SALFT OQUTPUT OATA

22 -HORME FELFT SELECY 3ILIC59:51>
R4 -~SHEFT FALOS, (LEFIC+1/RICHYC-T)
RS -~DATA TRELE PTR

YODYLESERROR INFO:

FAUL/KA
CROMSLATCAES, JREGFOON, FALO.CWTL(A,B-SELECT}, ERDJ

FEIPSES
CRON/LATCHES, RUTC230>-LDCIC, SHIFTER.CNYLLNIZWK/RIF)

FMBL/K10
CPREYIODSLY VERIFIEDD

FALO/EEL
SHIFTEP(A/B-LEFELS)-DATASCATL, FALD(A.SIDE.DATA),
FSPADSFALUFAR{CSITSHY,C2E02), NORHE.ENCOGER

et R R T T T L i Py T P e

PR L DL LR T L g T Y L Ty e T T T P L Py

T5154: SCOPE

¥
no¥ #50. ,$TIMES $50. I'ER. OF THIEIS TEST
LDFP3 RG40240 3 INTR-DTSAB/ D-MODE/ TRUNC
NO¥ k405,85 FPRT YO OATA TRBLE

$*DATA PABLE LOOP ENTERS MERIe

10%: LY {253+, R4 FGET WEXT SHIFT VALUE
Lup B4, kAP FEND OF TaBLE?
Big TSTSY i #DONE WHEN = 052525



FOP~11760 FP11-E HARDWARE DIAGROSTIC KACTIL 30(1D45) O02-SEP-77 22341 PLSE 113 s8Q 0115

ORFPEA.PI1  02-5EP-77 17350 54 SHIFTER, LEFI(2¢(1,2,3,4))C3] RLPPLE-A-1 ska 0135
6051 017272 172427 . LBD [PCI+,4CO . JWFACL IS EXPECTED PESOLY:
$052 Q17274 000100 MORD 100 7 FRAC{I00,0,0,0)
£053 017276 174037 1002656 STD D, RFacl ’
5054 Di7302 170437 002645 CLRD  AFRCO 3WFACO r3 INITIAL DATA:
6055 0173056 D12537 003648 np¥ (RS )+, NFACD4D 7 FRAC (LRNLE,D,0,0)
6056 017312 B12502 ; w0y (RS}+, B2 IMOkRK BIT POR HBS SHEFT SELECY
6057 . )
6058 JALOGE ON THIS SEIFY FALHE, RIPPLE-A-1 IF FRACCSDI0O*
6059 017314 005237 001640 13 IKC OFLDGP $BUNP CLOCK IN.A.LOOP COUNY
6050 Q17320 050337 DD2545 BIS 21, AEACOLD JIFAKRT WORME SAFY SELICT aItf
6051 017324 172437 002545 LbO WEALO,ALE JINED ACO
£063 '
EU63 017330 1ld4406 . ERRPET JDONT CHANCE DATA IN ERWOR LOOP
4054 3-———=—=~TRROR=LOOF KN LERI-ARRE~~~wmmee
6065 »
6056 017132 172537 003004 LoD FEALTE, ACL JPALSEY OUTPOT=(A%052525)
6D57 DL7I6 170004 §351  MWS 3{&CO-SETIFYED} 2101
GUGB OLTI46 105737 402645 TSTR LPTITR 3LF TIGAT LODP-ON-ERROR SET, YREA H4NG LN LOD®
8069 017344 001374 B1E 835 3 WITd{ LINE-CLOCK OFF, & FPS(FID=1/FKM=0)
6070 ;
60TL 017346 174137 002565 3TD AC1,MFACY FGET RESULT IN MENGRY
6072 017352 042737 117600 DO26ES Bic 17T HFACD 4D 32aP SICK/EXPET OF ACY "D
5073 i
6074 017360 104425 002656 002666 CHPGEN  AFACL, MFAC2 3{EXP"D) = (RCY-D)}??
6075 CL7366 COL401 9Eq 108 3BR TF OK
6076 017370 104065 ERROR 65 FELSE ANS-SHIPT RIPPLE-A-1 ERR
6077 ISAFYR, WNS-LEPT/RITE RIEPLE-A-1 ERR®
60748 3 SHIPT = SHEYT VALGE EMPLOYED; LEFYT{+}/RIGHT{-} SHIFIS
&0T9 } AIFPP ACO = £4.BIT IGITIAL ACO FOH WES SHEFY
5080 3 EXPO ACI = 64.8IT EXPECTD DATA APTER ADOYE MNS SHIFT EMPLOYED
50A1 ’ RCYD AC1 = 64,51F RECEIVED SHIFTE0 VALUE
6OH2 ]
oAz F*GEY NELT SHIFTED YALGE®
6084 017372 ©32TIT 000001 002654 208:  ALT SB1T0,MFACOLE JANY WOREF
6085 017400 ©01330 HNE 108 $BR LF NOT - NEXT TABLE ENTRY
6686 017402 040237 002646 8IC R2,MPACOHD FZAP MORMK SELECT BIT
6087 017406 104430 (77171 002646 ASHEAT  ,-1,MFLCO JINIT DATA RITE-1 {64 BITS)
5083 017414 104430 171717 002656 ASHGAL ,-1,MFACY JEXIP*D DATA RITE-1 (64 BITS)
6083 017432 0DG134 BR 1% IREIT
6090
6091 3Ff!f!ff!!!!f!!!!!ffffff!!!fff!ff!!ff!!!f!!!fffff!ff!!f!f!ff!fff!f!!!ff
£092 ; ATA FOR ABOYE TES
6003 H
s094 $ SAIFT  TNIT-DATA NDRME-SAIET
5095 3 L+/R~  F(MORD=R} 3ELECT BIT
5095
§097 017424 000000 000020 000GAD 405: o, oz0, b4
50
5099 017432 000002 000004 0000LD 2, 004, t1e
6100
6101 017440 00003 000062 o000DOA 3, sz, 004
5102
6103 017446 G0000L QODPI0  0OGO20 1, v1e, 020
6104
6105 DI1T454 000004 000001 GOOODZ 4, w1, 002
1045
POP-11/60 FPI11-E 4AROWARE DIAGNOSTIC  MACYLl 30{1046) 02-SEP-T7 22341 PLGE 114 SE3 0116
DOFPEA.PI1  02-5£P-77 17350 154 SHIFYER, LEFY(2+(1,2,3,4})ENNS] RIPPLE-A-1 SE3 0134
§107 017462 177777 Q00040 Q00100 w1, 040, 1on
6109 DL7470 052525 i I<DDAE>
SLLD
6111

6112



POP-11/50 FPL1-E HARDHARE DIAGBOSTID
02-5EP-TT 17150

DFeRa.P1L

B1L3
6114
6115
6115
E11Y
6118
6119
6120
6121
6122

6129
6130
6111
6132
6123
G134
613%
61316
6137
6L 34
51319
BE40
5141
Glal2
5143
6144
ABL4S
Bl4b
6147
6148
149
6150
B1%1
6152
51513
5154
5155
BL5HE
5157
G158
615%
61560
151
E162
6163
Glo4
6165
LILT]
6167
h158

oLT4T2

017474

011500
o17504
QL7508
27510
a1T514
017516

e00G04

013705

005237
012301
100461
012704
0123524
012524

G1TE00

02640

002646

POP-11460 FPI11-E ALRDNARE BIAGHMOSTIC

OGFPER.P1]

4159
&170
B1tt
6172
6173
sLT4
6175
5176
LY
fl1a
6179
G180
BE1R]
K182
(R LE]
BLBA
5185
G1PG
5187
5164
6189
E190
5191
5192
61913
6194
5195
5196
6197
L33
al99
R 200
20l
{1
5203
R 204
6205
L 206
2o}
£208
209
621G
6211
5712
6213
bal4
BELS
6216
BF1T
6218
6319
(220
el
4222
5223
£274

017520
D17522
017524
17530
017534
D17540

017542

¢LTS44
QL ¥546
Q17550
aL1s54

017556
Q11560
nL7564
017572
U1TST4

D1T75T4&

017500
017606

017612
017630

017624
017532

017636
QET64a

017650

Q2-5EP-TF 171530

QL2524
QL2524
Lron2t
172437
17250
L70101

104405

170400
170004
165737
Q012373

170011
174137
104425
Q0LT42
EQ4108

00740

onoode
90q200

ggoooc
Q00G40

040040
G52525

40240
00000

04900
052525

040200
¢0000n

137717

040240
003024
033004

o645

002656
02646

oTTROn
052525

arrong
2000040

77000
052525

GTTG00
000040

902656

=;§!11 A0{L0AKY 02-SEP-T7 22141 PLEE 11S

seQ 0117

FALWSFRIP, FFD-R/T WGDE SELETT SEg 0137
¥ " L A e de ke S ool ir e i L L] Lt ] - *
ITERAT S5 FALB/FEKP, FfO-RJT MODE SELREY
]
¥ TATS TEST OSES THE “MES™ INSTROCTLIODN TD EXERCISE THE F{32.)/D(&4.)
} BIY ROOWOFYRUNCATE LOCIC DN TAE FPALDSFLEP NODULES.
»
3 K TEST FLEST PREILOADS ACOCSYL03> WIPH 4*(03252%) AS MACLGROUED
¥ DATA PATTERN. AF P MDOE/R.N3DE =CLEAR™ I3 THEN DONS, TO ZERD THRK
1 APPROPRINFE SECTICH OF IWE ACC. THE ™NBS™ INSTROCTION IS THEM USED
? 10 SEIFY LEFY (I+4)={5) t4E RESOLT OF :
H
] ARC59135703> <~ FIERDEALOINILISIOI>-PLUS-O(RIT) L[LEFT-6]
H
] TELI3 BRINGS THE RDOED BLYS (F LD D) IRTD ViEW.
]
3 e mmm——
] REGISTER/LOCATION ONE%
?
» ACH =NN3f F/D L RFT THPUT DATA AC
H icl ~NESF CFO L RFY ONTPGT DATA (EXPER, FRAC) AC
H
} NFACO+ ~-dMs7 EEPD P70 L 2/T DUTPUT DATR (EEPET, FRAC) (ACl COPV)
’ NFACL+ -MAS/ RCYTO F/7D & /T O0TPOTY DATA
’
} Rl ~FPS SEFONE WNS, F/D WODES, R/ST NMODES
y R4 -(TENF)
H RS -DLTE TASLE PIR
L)
H ————— .
} MODULE/ERROE LWNFOI
3
3 FHOA/KE
} CROMFLATCHES, JRECFDON
’
] FERRPIKD
F] CROMJLAFCAES, BOY<2:0>-LOGLE, ROOWD/TROWC.COYL,
) SHIPTER{PRE.SAFT.LIFCHTL RES. ROM)
’
] FMUL/KR10
} CPREVIOOSLY YERIFLEDY
]
¥ FALDFL1L
) FALI{F/D.NODE~ROQED. BIT . LOSEC), SHIFTER(LEFT1)
;’.iﬂ.ltt‘t.l.l.ltttﬁQ‘titﬁ..ttl’.tll!tttltt.ttttl’tll.tlttlttl.t*
T5T%5; SCOPE
}
nyw 05,05 $PTR TOD OATA TABLE
J°DATh TABLE LOOF EMTERS AEEL®
105 i OHLOOP JBONP CLOCK IN.A.LODP CGOMT
noe (PS)+,RE FGET WEKT F/D, R/T FPS WALUE
BRI 15156 HH sODME WHEF = -1
MDY JHFRCO»D, 24 IPIR
NO¥ (RS)+, 1N+ FCET EXP°D ACLFAFTER
LIi] ] {R5)4,(R4)+ }
MACYIL 30L{1045) 02Z-SEP-T7? J2:41 PAGE 116 SEQ 0113
L 4 F] FALUSFFEIF, FSD-R/T %ODDE SELECT 5¥a 0138
w0y (RS)#,(RA)» 7
Lfi} ] {RS)+, (R4)+ 3
LDFPS 040240 JLNTR.ULSAB/D-NODEFERUAC
LoD FPALTN,ACH JINPOT ACC LS 4*=(125252) BEFGRE CLEFZD
LpO FPELTP,ACL FOUTPOY AC IS A*{052535} BEFQRE WNS-~-F/D
LOFPS L} ) FSETUP F/O-MOOE, RST-MODE
ERRFET ;DD!T CHARGE DATR IN ERRGR LDOP
Jrmmme———ERROA=LODP~ENPBRS-HERE - === ———-
?
B3%: CLRD ACO jP.0R.0 MODE
AKS JOD AR £- ACULF/OI,CRITI-LEFT-2
TSTH LPTITE sLF TIGAY LOQP-O¥-ERROR SET, THENA HAKS Iv LOOP
BRE 635 ) WITH/ LIFE-CLOCTK DFF, L FPS{FLD=L/FMM=0)
¥
H
SETD JSTORE B4&. BITS
SThR AC1 MFACY JGET OQUTPUT
CMPG4N  ,NFACH,NFACL JCRIPTD) = (RCYTD) 277
aEQ 103 380 IF ACREE
ERROR 106 JELSE ERROR
JRFEXP/¥ALY FPS F-D B+ R=-T WODE ERR™
3 -FPS-- z FP3, WITH ¥/0 WODE, R/T NDOE
; EXPD AC) = RXPECTED aLl, AFTER Ff0, R/T
H RCW¥D AC1 = RECEIYED ACL
]
an 105 :REXT

1
¥
IHPETEREERERIRI RO RO R FRPEREFEFER RS FFFREETRERINEFEEREEREELTHIERLTEN I
?

H BATR FOR LBOVE TEST
¥
F=000 3BITT=0
0=209 JBLTFel
H
r=000 FRITS=0
T=040 3AET5=1

} “==FPSacms  aceEXPTD-<ACL-~AFTER-m—mmn

cQoon 405z Q40000+F+T, 0TTOOC,000000,052525,052525 ;32. BITS AND TRUNCATE

90009

00340

009909

CR0000+ 4T, OT77000,000000,000000,000000 764. BITS AND TRUNCATE
040000+F+0, OTI000,0D0040,052525,052525 332. DITS AND F.ROUND.BTT
Q40000+ 0+R, 077000,000000,000000,000040 ;54. BLITS AND D.RUUNG.RIT

~1 #<0ONE>



PD2-11750 FR11-% HAROMARE DIRENQATIC
[

DQrPEA.P11

6115
5226

POP-11/60 FPL1-E HARDWARE DIAGNOSTIC

DIFPEALPIL

G227
5228
6229
6230
6211
6132
6231
6214
6213
6215
62137
6238
5233
6240
6241
6242
G243
6244
5245
G246
G241t
6248
6249
5250
6251
6253
5253
6254
6255
6256
6257
6258
6259
6260
6161
A262
6263
6264
51565
L2686
6257
6268
52569
&270
6271
62712
62713

017852

017654
0176690

017664

92-SEP-17 1715

03-3EP-T7 17150

oDoyay

11012%
0L2703

005237

040240
017160

002640

MACY1Ll 30(1045) 02-3EP-T7. 22341 PAGE 117 SEQ 0119
755 FALDSFEEP, F/D-R/T AODE SELECT SER 0139
MACY1l 30(1045) J2-SEP-T7 21:d41 PAZE 118 5E2 0120
156 FRACTION, FALD ROO/CARRY LOGIC WITH "ADDOD™ SEZ 140

F AR A AR AN AR AN A AN AR AR RN A A NN AN R TR

7*163T 56 FRACTION, FALD ADD/CARRY LOGIC WITH ™ADDD™

THIS TEST CHECKS THE FRACTION ALU {™FALU™) AND ITS ASSOCIATE]
CARRY LOOKABEAD LOGIC. TH4E TEST IS5 PERFORMED USING “APDD" (64.B113)
NITH EXPORENTS ALWASS ERUAL (THOS WO PRE.SHIFT ALIGWNMEAT IS5 REQUIRED).

ELTHER "DIFFPACO™ (SU8TRACY) OR “SUMPRCO™ (WOD)} PRTHS ARE
FOLLONED TARD THE FPLI-E ADOFSOBTRACT FLOWS.

BOTH THE ADO AND SUOTRACT FPUBCTLICNS ARE CHECKED ¥YIL USLNG OPERAKDS
WITH LIKE (ADD) AND OPLIKE (SUBTRACT) SIGNS.

THERE 13 ALWAYS A ONE STEP (RICHY.L1) WORMALIZATION SHIFT
PERFOUMED AFTER THE OPERATION (DUE T0O CHQICE GF JPERANOS).

RECISTER/LOCATION dsE:

MFACO+ -IMITIAL QPERAMD "A*, FRGM TAALE
NFACl+ ~[NITIAL CPERAND *B“, FROM TABLE
MFAC2+ -EXPECTER SON, FRON FABLE

WFAC3+ -RECELVER S50M PRON HFP

MG ~COPY OF DPERAND ™A™
AC1 =COP¥ OF OPERAND "B™
hCc2 -HFE SDM

R3 -{TENP}

"4 -[(PTR)

R -DATA TAALE PTR

KIDULEZ/ERRDR IAFD:

FuDA/KB
CROMFLAECHES, JHECS/BUR, FALU.CNIL{R.PLOS.E,ANINUS.8)

FEXPFKY
CROMFLATCHES, BOT<2:0>-LOGIC

FNUL/KLD
[PRE¥ICJISLY YERIFIED]

FALESRLL
FEPADCTEMP 5], FALOCADD/SU4,CARRY.LOCKAHELD}

T A e R B e N N e e B R % W b e v e e e B s R R e WM M e e

L L e L LI
t5t56: SCIOPE
H
LBFPS FO40 240 FINTR-DISAR/D-MODE/TRINC
40¥ FA05 RS JDATA TABLE PTP
3

FUDATA LOGP ENPERS HERE#*
10%: ing bwL2oe FAUMP CLOCK IR.ALLOOP COUNT



POP-11760 FP1i-E HARDMARE DIACMOSTIC

DArPER.PL1

6163
L3E4
620%

017679
017674
017300
217702
017704
o17708

17710
017714

OLTT28
01132
017124
017726
017732
17734
017740

017746
0177540

017752
orYIS4

G17Ta0

017764
017766

017779
iLTte

0200049
20006

02~3EP-17 17:50

012704
012793
012524
001424
012524
eT7302

172437
172537

104406
174102
112200
105737
on1273
174237
104425

GOLTAG
104070

Q00744
ago1ar

140200
cooond

040200
200000

040400
oaooed

Q02545
00013

0026 46
002656

0pT645

Q02576

2665

0204532

ooo000

®30000

Godooo

002676

opangon

400000

POP-11/60 FPI1-E MAROWARE DIAGMDSTIC

DQFPEA.PI11

6313
5140
6141
6142
514)
6344
6145
5346
6347
6148
6349
G350
6351
63152
5333
6154
6355
5156
6157
6153
63359
6350
[ 31 3%
6162
6363
6364
63165
G166
6147
6168
6169
BT
6371
6372
6171
6174
6175
6178
5377
LaTe
6319
Bi3D
5381
6182
LELE]
5334
6385
5186
6117
&1R9
b18%
6399
5391
B34}
6393
L1914

g20010
020015

020020
aza026

0Z0R30
020015

o20c40
0200446

026050
920056

B20060
Q20066

0120070
020076

020100
020106

azoiloe
G201l

02-5EP-1T7 17350

040252
135252

040252
125252

Q40452
125252

040325
052535

040325
05252%

Q40525
052525

040325
032525

040252
125252

0404717
117117

129252

125252

129292

052525

052525

052525

953525

125252

LTTITY

125252

125252

125253

052325

252325

052525

032515

115352

111137

MACY11 20(1046)} O02-SEP-T7 12141 PaGE 119
156 FRACTION, FALD ADD/CARRY LOGIC WITA "ADDD®

SEQ 0121

SEA Ol41
oy REPACO+ 0, R4 . $PTR TD RESOULY RREL
ngtv #1.,r3 JHORD CHNTR
nar [R5)+, (RA)» JCET L WORD
2] 305 JLIF ALL ZERG, WECRE DONE
1141 npv [RS)+, [RAYe SHOYE TWE REST OF THE DATA
501 RI-ELS 3 Loge
H
L3o WraACD, ACo JEEY OPERANT ™A"
Lo® LLI¥ Y JGET OPERAAD ™B"
]
ERREAT JOORT CAANCE DATh IN ERRDR LOOP
§m e ru ERRIM- LOOP—ER L ERE - HE RE = v ==
»
6352 30 ACL,MC2 §COPY QOILKLY
ADDD ACD,ACD J(ACH) ~PLES-(AC2) -> AC2
bE) C LeTITE JIr PIGAY LOOP-ON-ERAQR SET, THEN WANG 1# LGOP
WE 6335 ;  WITA/ LINE~CLOCE OFF, & FPS{FID=L/FAN=0)}
H
5TH A2, 82003 JCOPY TG NEMORT
]
P*UGY CHECK LESWERSY
CHPSAN  ,NFLCZ, HTAC] J{EXPECTED) = (RECEI1WED) 77
BEQ 105 JER IF AGREE
ERROR 7O $ELSE FALDSARIYR ERROR
3 FALG ADO/CARRY RESQLY ERR™
H HFPP ACD = OFPERAND "™ FRUN ACO
] WFPP ACL = OFERAND ™§% FEUM ACL
] EXPD AC2 = EX*ECTED S@W OF A-PLDE-E
7 RC¥D L2 = RECELVED SUN OF A-PLUS-B
H
BR 105 $MEXT LQAP
]
E1 ] Jnp FiLOb] JEXIT TRE SARD WAY
3
H
H
H
3 DATA TABLE FOR RPOVE TRST:
?
405:
}]
39 smmmvemestea—ncemay BT, RANIE - b3 1
3<010000000. DDDOOD0DOO0000CA0. PROGDOCHBOOJOGOD, OO 00> OPERAND &
+HORD  040200¢0,0,0,0 ;(ND - PRE.SHIFT)
H
359 —mmmmme e m———— =3 BITJRANIE > 0
3¢010000000. 0400000000009000. 00000000 DOLODIR0. DO0MDROCN0D00I00 GPERLND R
+NORED  040200+0,0,0,0 3(N1 - PRE.SKIFT)
]
3159 —-=mmmmmm—mmmmewe—-) BIT.RARGE > 03
}¢010000000. D0G0000C0GI000OG, GO0G000NFO00L00. RAOGD00000D0C000 RESULT
JHORN  040400+0,.0,0,0  F(RIGHT-1 - RGRM.SHIFT)
H
WACYLL 30(1046) O02-SEP-TT 22:41 PAGE 120 SEQ 0122
56 FRACTION, FALY ADD/CARRY LOGIC WItH “ADDOD" 5E3 0147
]
] RS
]
]
IPFP svummci e v} BITL.RAMGE F kLY
4010101010 1010101010151910. 1014101010101019.2010161010101010> OPERAND A
«HORD  R4D200+52,125252,125252,125252  J{ND - PRE.SHIFY)
¥
3759 ——m—————euem—ee=e—y BEF.RMAGE > 03y
§€010101010.1010101010L01019-191010101G10101Q,10101010101061010> UPEHAND 2
«HORD  D40200+452,125252,125252,12%252 (WO ~ BRE.SHLFT)
P ~—r—cmmemmcavsmam—=) BIT,RENSE P 31
3CO10101050.101020105010101.0.101010101010L0£0,10101010101010L0%» RESULT

~WORD  D40400+%52,125252,125252,125252 FIRIGHT-1 - WORM.SHIFT)

W
-,

§9 ==m—mmm—mmmmmmema 3 BETLRANIE ~m——m—m—emmmmmm e 3 Q34
$C0LL010L01, 0101000101010101. 0101010101n10101.0101010101010101>
SMORD  040200412%5,52525,52525,52525  3(#0 - PRE.SHIFT)

359 mmmmmm e > BIT.RANGE > IR
’<011010101.01010101n1010101 410L010101010101,0102010001010101>
-MORD  040200¢125,52525,52525,52525 )(N0 - PRE.SHIFE)

FISY —mmmmmmmmeen wmmmmamy BIFWRANGE =mmmmmmmmmmmmmmmmee —u¥ O3
#5011010101, 0101 010101010101. 01910101062010101, 2101010101020101>

GPERAND 2

OFERARD 2

RESULT

= FORD C40400+4125,5252%,52525,5152% J{RIGHT=1 -~ NDRN.SHIFT}

e

P59 —mmm e e > BIT.RARZE LLE L
!(011010101.0101010101010101.0101010101010101.010101010!010101>
-WORD Q40200+125,525258,52525,5252% }{ND - PRE.SHIFT}

PSR —mmmmmmm mm——————— > BIT.RANGE > 0
3<010101010.2010101010101010.1010101010101010.1010105810101010>

- WORD 040200452,125252,125252,125152 $(MG - PRE.SHIFY)

FA3Y mmmmmmmmmmn e » BIT.RANGE » DIy
3CO10111111, 111111141 110010, 1111011100112 00. 101 L1141 LEeTn1Es

QPERAND @&

OPERAKE 3

RESULT

- WOoER V40400 7T A TFITY, LTTIT I, TTTTT FOOTGHT-) ~ NORM.SHIFT)



PDP-11/80 FP1I1-E HARDWARE DIACWOSYIC

DarPEA.F11

6395

G450

020120
020126

020130
020136

020144
nz0146

02015¢
020158

020160Q
020166

c2017T0
Q20116

020200
020206

820210
020218

02-SEP=17 17150

040252
125252

048325
052525

040477
LTTTTT

040325
05232%

140325
152525

beoood
bodnoo

040252
125252

40257
123252

125253

052525

1111717

0525325

052525

400800

125252

125252

126353

152515

1717797

052525

B5252%

125252

125352

030220 000000 Q00000 000000
PEP-11/60 FPI1-E HARDWARE DIAGAOSTIC

DIFPER.PLL

6431
G452
6453
6454
B455
6456
64357
&458
6453
6460
6451
64632
6463
6464
6465
G466
B45T
6468
6463
547D
G471
6472
647)
G474
64715
6476
6477
6478
5479
6480
G481
6482
G483
G484
G4n5
6486
6487
G488
LEL Y]
6490
5491
G452
h493
G494
5495
6496
6497
5498
5499
6300
6501
6503
6503
6504
6503
&506

020226

020230
020236

020240
A29246

020250
6202586

420260
021266

Q20270
020t

Q203400
020306

[ FLESR
020316

a2¢320
0203126

02-5Ep~77 17250

000000

040217
D0TALY

040217
007417

o40417
Q07417

(40360
170360

040360
172360

040560
17¢360

Ce0226
113227

0402407
103667

o417

007417

07417

170360

110364

1703540

113226

103607

0QT4LY

007417

CoTaLY

170360

170350

1740360

113336

103607

MACYIR 30(1045) 02-SEP-TT 22141 PR 131 sTa 0123
156 FRACYION, FALD ADD/CERAY LOCIC WITR “ADDD™ SEQ 143
- .
H
}
3
3
}/89 ———=-—m—mme———coaa) BIT.RANGE o3
34010108010, 1010101010192010. 1910101910101910, 1010101010102010> OPERAND &
-WORD  D40200+§2,125252,115252,125952  5(NO - PNE.SHIPT)
H
1Y L e N T§ MUY H] > O3
JCO11018101. D101010101010101- 01910301 01010101, 0201019101010101> OPERAND B

« NDRO 0402004115, 52525 ,5152%,52525 ${HD - PRE.SRIFY)

]

#59 ——r————rrmsaveamasc) BITLRAMGE » O

JEOIOLIRLIALL ANELE1E 212300120, 2010103012021 200. 0002010001101 REZOLY
~NDORD  D40SD0 T, LIPVIT, L7107, 171972 JLRIGHT-1 -~ MORN.SKIFT)

N W N N
-

1

]

5§ - mmmmeaem-eme-y AL RANGE 03
}<011019191. 0101010101010101, 51010101 91010101, 91¢1010101010101 > QPERSRD A
«NORD 0402004125, 52525,52525,9252% #{M0 - PRE.SHIFT)

’

Y L ~» BIE.RANSE > O

3<O11010101. 0101010101910101. 1101010101 010101, 0101 010101010101 OPERLRD 3
-WORD  140208+125,52525,52525,52525  F(RIGHT-1 - WORM.SHIFT)

¥

5 mmvrmcmmcmmeenecasoy BIT.RANGE » N

7€000000000. 600 0L¢0080000009. H0000000 00000000, 00000000000 I00T0> RESOLY
-NORD  000000+0,0,0,0 3(RICHT-1 - NORA.SHIFT)

LYETL R

[ ] I e > BIT.RABGE > O
3€0L10L01010. 2010101010101010. 1010101010101010,1010801010101010> OPERAND &
JHORD  040200+52,125252,125252,125252  3(AD - PRE.SHIFT)

H

3FEY mmmmmmmeem ~mm-wm-- o) BEFLRANGE > 0m

#C010L01010. 101010101¢101020. 1010101018101010,1010101010101010> OPERAND B
~MCRD  140200452,125352,125252,125252 ) (RIGHT~L - NORW.SHIFT)

H

3159 ~e—eammmemsscavane=y Q[T RANSE —————mmmmmmmm e mmeem > O

yet po. 200 . B000000090 B0000000RG000000> RESULT
-¥DRD  000000+0,0,0,8  (RIGHT-1 - NORN.SHIPT)

MACY11l 3B(1C4A6) D2-SEP-TT 22:41 PAGE 122 SEe 014

135 FRACTION, FaLU ADD/CARRY LOSTIC WITH “ADGO™

§59 smmscecwcum——we———=} SIY,RANIE PR LY
COLOR011T1.0000111100001111. 3000E11100001111.0000611500001111> OPECAND &
SWDRD 040200417, 7417,7417, 7417 J{AD - PPE.SHIFT)

3

$439 ———-m—mm—mmom————e) BIT RABIE +mmmm mmmmmmmnmm e ey DIN

3¢010001112.906011110000L111. 0000111100001111,9000111200001111> OPERAKD B
JHDRD  040200+417,7417,7417,7417  J{NO - PRE.SHIFT)

i

359 —mmmmmmm mmmmmmmamad A1T.RANIE P

#€01000111 1, GOD0111100001111. 0000111100001111.0040111100001121> RESULT
.WCRD  040400+17,7417,7417, 1417  3{RIGAT-1 - KORM.SHIFT)

[V

1I59 rmammmmmnaeeeooy BITLRANGE > 0n
#<B11110000, 111100001 2110000, 1021000011110000,11110000111100005 OPERAND &
SMORD  0A0200+160,170360,170380,170360 (N0 - PRE.SAIFY)

1459 —mmmmmmm wmvasames—d QLT RANE 3 03\
F<011110400. 1111000011210000.1111000011110000. 1111 000011410000 > OPERAND B
-WORD  040200+140,170360,1T0360,170360 (W0 ~ PRE.SAIFT)

H

$/59 wrmemcmmu—————eo——_) BIL,RANSE -> o

#€01111000C.1111000011110000.11110000E11100006,1111000011110900> RESULT
« NORD 040400+150,170350,1703484,170360 FIRIGHT=1 - MORW.SHIFT}

LT L P

Y i I e ————— > AIT.RAMIE S 1Y
FC10010110.1001011010010120.1001011010014110.1601011010018111> QPERAND &
.¥ORD  040200+26,113226,113226,113227 (MR - PRE.SHIFT)

159 —-mmmm [ > BIT.RANIE -3 0N
$£010000111.1000011110000111.1000011110000111.10000111100001k1> CPERAND 2
JWORD  040200+7,E03607,103607,103607  3(N{} - PRE.SHIFT}

H
FF3Y mme e e > BIT.ARNGE - > 0n
3010001111, 0600111100001 111, 0001111000012 11 0000111100801111> RESULT

SEQ G144



POP-1L/$0 FPL11-E HARDMARE DTACEOSTIC

DEFPER. P11

6507
1311 |
§509
6510
8511
6:12
65113
514
6515
6516
6517
6318
54919
5928
6521
6531
6323
5524
6529
6526
6527
6528
6329
£530
5531
6512
5533
6434
65315
5336
5437
6438
5439
54
LY} ]
642
6543
Ah 44
AL T
5545
GhaT
5.48
64dy
6430
&i51
6452
6553
E454
6555
6558
6157
655959
£559
650
6461
£462

02-3EP-TT 17350

020330 040417 00T4IT O0OTALY

Q20335

020340

. 020344

020350
020356

920360
020366

420370
020376

020400
023406

020410
o204156

020420
I20426

0204310
020436

are1?

040351
154551

G40310
aT4170

GH0560
170360

040313
045513

a40122
151323

040517
0p741T

040264
132264

04025%
G25455

064551

0T4170

110360

045513

151322

007417

132264

Q26455

54551

74170

170360

D45%13

151322

007417

132264

25453

FOP-L1#50 FP1L-E HARDWARE DIAGWOSTIC

DOFPEA. P11

[ LE]
LAT )
5565
6466
54587
6 iG68
546%
LAY
A.T1
4772
6271
baTq
6%T5
5576
6477
6478
519
&480
§4R1
BhA2
5'iB3
684
6555
6485
5487
b8
5589
6490
6u9L
55%2
6591
6594
5593
6594
&4597
5138
.31
110
§50E
G2
6603
su04q
6505
5605
anoy
&hlHA
bs0%
6610
5611
6RE2
6r11
6614
4613
G616

020440
020446

920450
V204368

Q20460
020466

020479
020478

020500
020506

az0510
020515

20520

020526

020530

020532
020532

Q2-5EP-1T 17:50

GA0AED
1703560

0402564
132265

0aGisi
C54551

D40517
Gor417

040113
045513

040226
113228

G4CE6 D
170160

200000

0oo400

170360

1322464

054551

Q07417

Q45513

T13226

179360

179260

1322164

064551

007417

94551)

113226

176360

I!E!ll JOLA04S) OD2-3CP-TT 2134l PAGE 123

SEQ 012%

PRACTLON, FALD ADD/CAREY LOSIC 4LTN "ADDR® SEQ 0145
NORD  DABAGO+1T,THIT,YALT, 7417 J(RECAY-1 - EORM.3BIFT)

¥

H

¥

L]

H

Y99 ——wewmetm e e e o) BIT,RAMNE - 03\

IC011101001, 0210100191101001. 011010C1 01101001, 01101001n1101001> OPERRND &
JMORD  O40200+4151,64551,64551,64551  J{N0 - PRE.SAIFT)

3

59 memmmmmmmmmeem e —--wy GIT.RNNSE L)

3<01111100050111100n01111000.0111100001111000.0111100001111000> OPERAND W
«MDRD  OABI00+170,T4L70,T4170,74170 (W0 - PRE.SHIFT)

1]

¥ —mmm— v menwnaraa) BITLRANGE > 0 -

$€011110000.1111000031110060- 11110900011110000,1121000011110000> RESOLT
HORD  GAGAQO+NED,TTOIE0,1T0360,1T0I60  ;(RIGHT-1 - WORN.SAIFT)

¥

H

]

+

H

FI89 —m———————————————- =} BIT.RANGE > 03N

34011001011, 0100101101001011.0100101101001011.0100101101G0101E> OPERAND A
«MDRD  040200+113,45513,45513,45513 (N0 - PRE.SHIFY)

}

3759 mwmmmmmem mervammwe=s} BLT.RANGE > 0N

}<0L10100L0.11010a1 011010010 1101001011010010,11010010110106011> OPERARD 4
SMORD 040208+ 122,151322,151322,151323  7(NQ - PRE.SHIFT)

H

5 wresmmma—mea oy BT RLNEE > BN

$CO1T001110-0000111340001111. 00001 1AROG01114,0400112100041111> RESOLT
-WORD  C40400¢117,7417,7417,7417  JCRIGAT-L ~ NORM.SHIFT)

¥

}

3 —

?

H

FIFY mmmmmmmm e ey BLY RAMIE — oo e oo eem LR T

;cnlollolon.101101001»110100.1011n10010110100.1011010010110100) QPEXLND &
+HORQ  0K0200+64,132264,132264,132264 (M0 - PRE.SHIFT)

$F5Y mmmmm—mmmanoe——--eny BET.LRAMIE > 03N

FOL0101101. (01H110190101101- 00101101 00101201, 00151191 00%01801> UPERAND B
WWORD 040200455, 26435, 25455,26455  F(MD - PRE.SHIFT)

]

}59 mmsmmmmrm s cm e o) BIRLRANGE - —m e > 03

MAC¥1l 30[1046) 02-5EP-T7 22341 PAGE 124 SEG 0125

55 FRACTEON, FALD ADD/CARRY LUGIC WLITH “ADDOD™ S£3 0146

FCO10110000.3111000011110000.11110000111120000,1111000011112000> RESULT
«WORD  0A0400+50,179360,170360,170360  3(RIGAP-1 -~ WORM.SHIFT)

]

¥

e ke e i e £ R e o

]

]

HISY —ermmam oo > BIT.RAAGE 3 03

J€010110100.1011010010110100.1018410010110200.1011010010110401> OPERAND A
~HDRD  QA0200+64,132264,132264,132365 (N0 - PRE.SHIFT)

¥

PF59 ——wmm——- mm——-mese——3 BLF.RANSE k)Y

14011103001 0110100108101001. 0110100101107001,0110100101101001 OPERAND 3
-WORD  040200+151,54551,54551,6455)1  JCMD - PRE.SHIFT)

H

L e =3 BIT.RANSE > B3y

FC011001111. Q0001111000013 1L. A0A0L111000011 1. 0000111100001 110> RESULT
S WORD  O4G4R0+I1T7,T41T,T417, 7437  J(RICHT-1 - NORM.SHIFT}

?

]

4 —

]

¥

IFEY —-mmm mam—mame==3 BET.RANIE > O3

7<011001011.0100101102001011. 0190L011¢1001011,0200101101001011> GPERARD A
«WORD  040200+113,45513,45513,45513 (M0 - PRE.SHIFT)

¥

Y 4 L I > B{Y.AREIE

JE016019110-1001011010010110 LOYL0L10100L0L10, 1001011010010110) UPERAKD B
+NDRD  040200426,113226,213226,113226  j(My ~- PRE.SHEPT)

}

3459 momemme e ——————— ~» BIV.AAM3E > 03

FEO10110000,1117009011120000,12101000011116000,111100002121000D> RESULT
«WORD 040400450, 170360,170360, 170380  ; (RICHT-1 - MORM.SRIFT)

]

3}

P T e i o

H
HORD D JXEAD THE TABLE)>

H]

H

FALUOE:
BR TSTS7 H JEXIT ™0 WEXT TEST

-~



POP-11/560 FPL1-E AAFDNARE DIAGHOSTIC

0AFPRALPL1

020534

B2-5EP-77 1T:50

bcoona

POP-11750 FPLIL-E AARDWARE D1AGNOSTIC

DAFPEA.P1L

6573
Ge74
6573
6675
6577
B&T2
6672
65680
6641
6582
6583
G504
6EES
[ 111
GGAT
.11:1:]
66689
5590
65691
6692
6692
6594
65695
6675
G6%17
5698
6699
ETOR
6701
ETD?
6703
6704
6705
6706
707
670%
6709
6710
5711
6712
67113
6714
$713
6716

420536
020542
420546
020552
420556

020562
020566
024572
0205746
Q20600

920602
G20606

020610
020612
20414
920620

020623

Q20625
020634
020635

0205640
20642
020644

020650

Q20650
020656
CAGEAY
GiG666
020670
020676

207100

170127
212790
1210
£12704
212705

DO5237
M2T03
112702
013522
977392

LT2%37
104495

174100
172910
165737
481373

174037

L04425
201401
104073

105201
177431
ap0117

000177
Lmm
117600
1TT7T
177600
1771717

Q0177

02-55P-77 17150

040340
V02646
990001
0oDa32
020650

0026 40
obool4
002646

022656

en2645

001676
002666

022030

1777717
17177
1177177

117777

Q02675

171717
Q00040
00000

oG0000

HACTI1 3041046} 02-SEP-FT 22141 PAGE 125 S£g¢ 0127

T [FORKE/{ADD+EON} *Nd #RDDD™*-Nd EXECOTE SEQ 9147
Py T N T T T P P P T

ForEIT 57 IFORE/{ADE+BON)*NO “ADDD**-NG EXECWNTE

H

TdI3 TESY PROUCEADS THRD ALL TRE EOW-TRIYIAL PATHS DF TNE
FP11-8 “ADDR/SU#E™ FLOWS. OATA HAS DEEN SELECTED (SET BELDW)
THAT GENERATES YAR ORSIRED RESPONER FROR THE FF11~E SEGUENCING
WLEDWARE,

ALTHGOGH "WODE-J™ IS SO SPECIFICALLY EMPLOYED HERE, THE
AICROCORE AND HARDWARE OSE THE “rORCE-ADO™ S1GAAL TO EYOKE
TNE SANE RESPONIE AT THE *EFIRK™ NICROMRANCA.

THE *FETOPUD™ SURRROVPTINE FHYCHES TAE SOPRCE DATA, PLACES IY

LN ACS, AHD THEN GBRS TO THE AXECOTION FLOMS. TAIS REQUIRES

THAY THE FPL1-£ “BOY{3UBROUTINE)/JRES/DUT(RETIRN)™ LOEIC IS

FORCTIONING CORRECTLY. NOPE ALS0 THAT LOGIC DN FWOA/KS SHOULD

FORCE ACCSEI=ACE FOR ZITCADDE.OY IN 3F. ACTOAL ACESFI={O)

IN TAE FIRBC2:0> TIELA. -

REGISTER/LOCATIOS USED

ALY -ACLDF1 QPERAND
L1 ) -PEXP FOR ACO

NFACO+ =ACCSF] OPFERAND

HFACY+ -ACLDFI OPERAND

NEAC2+ -~EXP"D SUN/PIFF OF ACLSF1, ACCDF]
WFACI+  ~RCY"D JUN/OLFF DF ASOFE

RO -PTR r0 WFACD

a1 ~DATA SET NONGER
A2 PR

L¢) -CITR

R4 ~TABLE CNTR

RS -TAGLE PIR

NODYLEFERBOR INFPD:

FRFL/ER
CROMFLATCHES, JRES/A0A, FRLD.CHTL{ASPLUS.B Ao MENDS.R)

FEXP/ES
CROMFLAYCHES, BOTC2:0»-LOGIC, SAFTR.CHIRL{PRESHIFT/NORMK)

FMOL/ K10
EPREVIOFSLY VERIFIEDD

FaLO/K11
FEPADCTENP*S], FALUCADD/SUB,CARRY.LOOKRAELD)
SHIFTER(LEFT/AITE}, NDRXE.IYF

bl R N e N S e el W N s W W R R W s T el R W TR M e e el e N el W s el el e R e e

}"'...I-'I“ﬁ‘.-l.l“l..-.-...- LEL L LY LN Ll Ll e L N d T ey sld
T5157: SCOPE
¥

ARCY11 JOC1046) DZ-SEP-TT 221:41 PAGE 126 SET 0129
57T IFORK/{ADD+500) *¥0 “NDDD==2-Mi EXECYTE 503 Cl4R
LOFPS  JUAQE4D HINTR-DISARSO-HOOE /T RONC
€0y #MFLCD, R0 FSETOP PTR FOR ADDD SF
nav t,q1 FDATA SET WOMBER
ny 132, R4 3$32{A) TABLE ENIRLES
Ay #0585 ?DATA TAELE PIR
H
F*DATA LOD® ENTERS AERE®
5051 e owLage JEUNP CLOCK TH.A.LOOP COUNT
na¥ H2.,03 Fit4 WORDS, (OPR-A, GPR-B, EXP-1
no¥ EREACO+ 0,02 JPTR TD DEST.
5151 NOY¥ LIRS )+, [RI}+ IMOVE 4 WORD
E{:] R, 515 FLOOP
H
LoE WFACL, AT JGET ALLOF]
H
ERUPNT JODNMT CHAMGE OATR LN ERROR LDOP
}-——=-==~ERADR=LOOP=-ERPERS ~-HERE———————-
¥
6351 510 ACL,0CE JRESET ACEDFI
[H]:0] (RO) ,AED FAODD EXEC, W/ {-M0)}, 5F:=0, VETOPND, TDRCE-ADD
578 LETITE $IF TIGHT LODP-ON-ERROR SET, THEN HAKG IN LLODP
ONE 635 3 WLTH/ LINE-CLODK OFF, & FPS{FID=1/FKM=0)
3
374 ACO, HFACS ;:sr RESOLT TO MEWORY
CMPEAR WFLC2, NFACS ;(exe' y = (Rcv-n) ki
BEQ 59% }BR IF AGREE
ERROR 73 JELSE &0BD SOMPATH/DIFFPATH ERROR
JTIFORK/ (ADO+EUR)*HO EIECUTE ERR™
5 DATL=3ET = DATL SET NOMBER, O => 32
H ACEL3FD = ACLSF) OPERAND, FROM MZACD
H (L4 18] = ACLOF] OPERAND, FROM ACO/AC]
H EXPD RESOLY = EXPECTED ACLSFI+ACTDP] SUMSOLIFF
3 RCYD RESOLT = RECEIVED SUM/BIFF
H
S483 g "l JOATA SET NUMBER
S0B R4,505 JLOOP 0¥ TABLE
JInp ADDEOL 3EXIT TRE HARD WAY

]
;ff!f!f!f!!f!f!!{!!fffffff!ff(fffffffffff!f!f!ff!fff!l!fff!!f!ffff!!f!f
7 OATA TASLE POR AHOVE TEST:

i

405:
1--- DIFF.PATH, ER »= LER] ---

JOATARY

ADLS: SOPOOORINLTT L ATTTIT, 177717, 171797 FACISFI:  EXPNT=0
S1NITI*XN000,1T7T1T,000060,17371T JACCDFT: EXPNTIC
SL137T*X1000,2 77777, 000000, 877717 FDIFFPACSE: ACCDFI=0, ANS=ACCO®Y

20252 SRI0CA*R 01T, LTITTT,000000,177777 FACCSF]:  EXPAT=0



epP-11750 PP11-E ARRDWARE DLAGNDETIC

0QFPER, P11

61213
6710
6131
6731

6733
5734
6715
6136
6137
LY AL ]
6T3%
b7 40
L7741
5742
6743
hT44
6745
bTAA
5747
6748
674%
6750
6751
6152
6753
5754
€755
&156
6197
4754
675%
6760
6761
6152
6763
6764
bFES
aT65
6767

020706
GoTLl
020716
X20720

920726

0207TH
420736
920740
20746
020750
020756

020760
V20766
AT
20776
021000
021406

0219010
o106
021020
021026
021039
021035

021040
021046
021050
021056
t2106d
021066

021070
021076
c21100
021105
Q21110
021116

021120
Q21178
021130
02ride
021140
0211446

021150
021E56
0211560
021166
021170
021176

02-3EP=TT 17250

1711
100177
00000
gaocoe

e00e00

0525245
052525
152525
032525
aGepon
eoanan

G3257Y
000000
152577
tac0dn
144500
ogo00

052517
dc0000
151576
qogoap
050600
eoondo

140177
177771
040311
117777
H0177
LI?TTT

Da01¥T
17371717
141377
177717
1413567
177177

140177
17717137
050177
117777
050177
11771717

20177
v
160123
¢odoon
160125
opgoon

e00000
000000

052535
052525
ea0eeo

opendd
o001
oacoog

Qono00
000000
ceoooo

171717
171777
177717

11Ty
17177177
177171

17
177118
et

11177t
oy 0000
ooogoo

1T
100400

052525
052525
oopoto

030000
000000
090940

L1
Go0agy
200000

171117
177777
11171t

1771717
LTTTT
1771777

17171177
11717171
177377

177177
7Y
1T7TT

PFOP-11/60 FP11-E HARDWMARE QERGNDSTIC

DIFZEA.FIL

6784
ETRS
5183
(51N
67188
6189
9790
6191
6T%2
67191
6194
619
6798
6107
57194
679%
LY
BHOL
5402
EAD]
BiRO4
6HD3
£40%
&80T
GROE
6507
SHLID
SH11
1131 b
6813
G614
GALS
6R1%
6417
&A1
&R19
66240
6821
RHAZ
1.7 k]
B&24
GR25
bu 25
6427
B824
6829
5830
R3]
hE32
LTEE)
5834
6E35
GE16
EH3T
GHIR
5839

021200
024206
021210
61216
021220
021228

Q21230
021236
921240
T21245
021250
021256

021260
0212646
021270
021276
021300
021306

021310
021316
021320
021326
021300
021336

221340
021146
021350
021356
G2LI60
021366

02137¢
021376
021400
021408
GZ21410
021418

021420
Q21476
021430
021436
021440
021446

02-5EP-1T 17:30

1Ty
171171
L25200
171y
125200
171777

Q06125
aoeedn
0pans2
171117
QU00g0
ooancy

152525
LD
152452
115252
132677
152525

040052
115352
040252
125252
040177
177777

140052
125252
143525
052525
140577
011377

143000
11I1mm
142177
0009000
143177
ao0001?

120177
1T
1353325
apagas
135325
Q0000

17T
111711
17717

onpeng
177377

000000

quooae
125252
152525

125252
125252
111797

125352
052525
171111

1271717
onoooe
d04020

tiT3177
Qo000
Qoboon

1I7IY
rITTIIT
tTTTIT

1771317
oeoGog
CQ0Q00

452525
000000
025252

125352
125252
111717

494090
0452525
152525

00000
17171771
1731757

11rine
1771717
111711

WACYLL 3A{104E) 02-3EP-T7 2214F PAGE 127
TFOAK/LADDSSP0 ) =00 “ADBD™~ =KD EXXCOTE

15T

20342

AB4S:

ASS5e

AD6S Y

ADTS:

(L3

Alls:

MACY¥I1 3Q{lo4&) D02-3EP-TT7 22341 PASE 128
IFORE/{N00+50B) =Ny "ADDD"*>-Md EXECUTE

it

(313

a13%;

nla5:

1151 H

1168

[ 8 1

2082

sll000‘ll1?7,000000,11?11!,h00000
301000%X]000, 900009, 000004, 090000

FONS2%N1125,U52525,052525, 052525
SLI252%31125,052525,032525,05252%
S01000%X1000,000000,000000,090000

$01352*X1177, 000680, 000000, 0000 00
SLEIS2%X1177,0G0001 ,000000,000000
S1§323%X1000,000000,000000,0000400

5¢4252*X1177,000000,000000, 000000
51925251 1175,000000,000000,000000
305243529 000,000004, 060000, 0000 00

SLI2008XN I 7T ATTTTI LTI, LTITTY
SON201XN1TT, AT IR, LTRPE, LTI
S 2004 X0LTTATTITT A TITIT AT TITY

SOR200%RN1TTAATITTI,LNFTTT 111T1Y
SUI205%N1LTT, 1P TTT I L TTTTT, 1T TTTY
SHI205*X 16T ATTTI 2, 1T TTTT 0710340

SLIZUG*EILTT, 1777, 107070,10 7077
SOE2A0* 1177 A TTTOT, 17007 117717
SOYTZA0*XALTTALITTIV, IFTITT,ATTTT?

SOI1CO*RIETZ, L TITTT,ATRITT, L1 T1Y
S1300%K1125,000000, 577777, 000000
511300*X 1125,000000,177777,000000

$}-=- SOM.PATH, ER »= ZER] ---

SLIGOO K ILTT, LTTTI7,ATTTTT, 137777
SL1125%K1000, L TTTPT ATTITL, 177717
SLTLI25*KI0C0, 1 TTTIT AT, 177777

SO1000*X1125,0C00000,07F2FF, 000000
SCI000%XI0SA, YV ITTT, 0000GD, 1717777
SO{000*X 1000,000000,000000, 000000

S11252%%1125,9000000,052525,00 0000
S1¥2G2%X1052,125057,000000,125252
S519253*00077,152525,025252,132525

S01200%XF052,125252,125052,1151252
S01201%Xv052,125252,125252,125252
S01201%XY1 TP, 10772, 177177, 107777

S11200%=X1052,125252,000000,125252
SL1202%X7125,052525,052525,052525
SLI20X* X1 T7T A TTTTT,152525,0771717

S1126D*51000,1727797,000000,177777
SLI214*X1177,000000,177777,000000
SlI211*!l11?;004020,115151,000017

STILGO*ENLTILTITTT, LTI, 1711
SIVETL*XEL25,000000,177777,000000
S11E71*X0125,000000,177777,000000

F--- DIPF.PATA, ER ¢ ZF9D ---

Seq 0129
SEQ 9149
FACCOF]: EXPAT=0
JOITFPACSI: ACCDFI=0*ACCSFI=0, EXACE 2ER
0

JACLSE)
FALCOR
JDLFFPRCO] ENUNT:, FRAC:, EXLCT ZERD

FACTSF]
FACCDF]
FOIFFPRCGL EXPHT=, FCGLFY > FISF]

JACLSFI
JACLDPY
;DIFFPRCG: EXPMT=, FCDF1 < FLSF1

FACISK]
$ACIOFY

JDLFFPRC1: ER=+1, ANS=ACCDFI1-ACL5F]

INCLSF)
FACIDIY
FOIFPERCZ: ER=+2/+13y AUS=ACIOFI-ACLSF]

IRCTSF]
3ACLDF)
$DLFFPRCI: ER=+14/+70, ANS=ACIDPI-ACCSF)

3ACLSFT
ACLDFY
FOIFPPRCAT ER=+71/+377, ANSzACCDP)

3EQ 0130
SED G150

JACUSF1:  EXPET=0
JNCIDFI:  EXPRTHD

FSONPACSZy ACTDF =0, MNZ=ACIDF)

FLCISFI:  EXPKTAD
FACCDFD:  EXPNT=D

FSURFACSZ: ACIDPI=AAACLSFI=0, EXACT ZERD

FACCSET
ZACEDF]

FEUMORCO: ER=0, ANSzACTDFI+ACISF]

FACLEF]
FACLDF)
}SOMPRCY: Efz+l, ANS=ACLD® }ACE5F]

FACISF1
JRCEGF T

JSUMPRC2: ER=+2/+13, ANScACIDFI+ACTSF]

$ACCSPY
FACLOF)

FSUMPRCY: ER=eL4F+70, ANS=ACLIF J+#ACCSF]

FACLSFY
FACTOF]

FSUMPRCAT ER=+717+17T, ANS=ACLOF]



POP-11#50 FPI1-E HARDWARE DIAGWOSTIC
DQrPEA.P1] 02-58p~11

@ 0131
SEQ 0151

MACTI1 3O{1046) 02-SCP-T7 2234l PAGE 129
17159 57 CFOREZ{ADD+SUE) N0 "ADDD"=-N0 EXECUTE

§B40
6841
6342
64843
b8de
(3.1
[1LL]
GEAT
6848
SB4Y
BBS 0
6851
6A52
6853
6854
6855
GB5E
6851
8859
6459
115
GRE1L
6852
5863
6064
686%

1111
6957
11414
[ 1:3%)
6870
5871
6872
6873
6974
6375
GATH
6877
5874
6819
6080
5881
BBR2
5802
GBA4
GBB3
6095
6887
GABA
Ea8%
GEID
#BY91L
392
5893
L-1:L 0]

0214%0
0214565
021450
421466
021470
4TE

21500
021598
0215190
021516
921520
021526

021530
021536
621540
121546
421559
421556

G21560
031566
021570
021576
021600

021608

¢21610
021516
021620
021626
021630
021636

421640
021546
021650
6216556
021660
0216646

021570
Q21676
Q21700
021706
G21710
a21716

021730
021735
Q217130

925200
1111717
100177
051525
025200
171177

140377
Hogo0D
040000
000000
140277
100008

042600
171171
149177
[ uligil]
0426100
09003?

054177
171777
140177
111171
054177

17931y

OB6652
1717177
123200
aoo00e
(66652
171177

0TI
177117
00125
0ooQoG
0T17177?
17717117

140252
060000
140000
¢oo0ay
140352
onoone

042177
¢00000
040177

17717
ora000
171177

000000
400000
200000

1771117
090000
150038

1771717
1777717
1771717

1717171%
rmm
11791

1171177
099000
trrn

[
0000401
Q00000

04000
oodaoc

doogne
ey
090000

171177
1117117
1T Y

eaca0N
117717
L1741

171
171711}
LTTIT

oooode
117777
000900

1ITIYY
177777
LTITTTY

052525
52524
117171

a0co0e
171117

POP-11/60 FPL1-E HARGWARE DIAGNUSTIC

DIFPEA.21L

£A95
4898
6891
6890

0217356
021740
021744

021750
0217156
021760
021766
021770
021776

0422000
022005
Q22010
022018
Q22020
022026

022030
022030

02-5EP-TT 17150

¢oo000
042177
171400

052117
053525
¢40052
cotoon
DEIITT
17752%

022652
177777
OC4525
1771777
022653
177171717

Gor409

177400

00000
000900

noDaag

117177
117771
T

Den3TT

1717777
200000

171777

[T T ]
17771717
052525

L3151

¥4

A23%2

a24%3

1754t

A265:

L2782

LELESS

MACY1l 30{1045}

157

A3LS:

A31%3

ADODO0

S01125*X1000,177777,000000,117777
S1100O%XN1TT, 000000, 177777,052525
5011252X9000,177177,000000,1T7777

S11201* 31177, 000800, L TTTT T, 000 000
SRE200%XA000,000000,17 7717, 00000
S112012X 1077, 000000, 87TYTT, 100000

3012123%X1000,177777,000000,177777
S11200%11177,000000,177717,000000
S0V X1000,160036,177741,000027

SOI2E0AKILINLTTIIT ATTITT ATITITY
SLI200%X510T,1T7TT, 107710, 107777
SOIREOTI LT LTITRT A TITTT AT73TY

SH1AANEROS2, L TTITT,000000,17TT7F
SITELL*EA000, 172777, 177777 0404000
SO1A3A4XR0S2, 1TITTT,000000,117777

7-— SOM.PATH, ER < ZERD =---

SOLATTARNLTT,ETTITL, L7710, 11711}
SO1000%X1125,000000,17717,000000
S0P ATV LTTTTTATYTITI ATITIT

S1L1201%K1052, 000049,052525,000 000
S112004XY000,000001,952%24,000000
SLI20LAX1i52,000000,1F7717,000000

S01210%%X1177,000000,300900,000040

S01200%X1177,000000, 177777, 000000
DF-SEF=77 27341 PARE

SO1210%KT1T7, 17 7400,000377 177400

S01250X1 1T, 000000, 1 7TTTY 052525
S01200%X1052, 000000, 000900, 000000
SH2E0~ X1 177000000, 177777, 177525

501113%x1052,1T77T77,052525,1T7777
SGI022%X 125, L TITIT, LTTITT,ATTTTT
S01113%X1052,177777,052%525,17 17177

L1 T516Q HE]

130
IFORKFCADD+SURI*NO ™LDDG"*=-NG} EXECUTE

IMCTEYIL  EXPNTRO

JACEBFY:  EXPNE=D

FDLFFPALER]: ACLDF]=0, AN5S=ACLS5F)

JACESE]
JACCDF], SAIFTED
JOEFFPPRCK1: ER=x~1, ANS=ACLDFI-ACISF)

JRCESP]
FACLDF, SHIFTED

FOTLPFPROND2: ER=-2F-13, AMS=ACCOFI-ACLSE]

FACLSF]

JACEDF1, SHIFISD

yDIFFPRCEI: ER=—14/-T0, ANS=ACLDFI-ACLCSF
]

JACLSF]
JACCOF], SHIFTED

JDIFFPRCAA: ER=-TLS =377, ANS=ACLSF]

FACLSF1:  EXKPUTED

FACIDFIz  EXPNT=D

2SUNPAZERD: ACCDFI=0, ANS=ACISFI

SACLSFD
$ACLDFT, SHIFTED

JSUMPRCHL: ER=-1, ANS=ALCCDFI+ACIZF]

FACLSF]
MRCCDFY, SAIFTED

SEQ 013

SEZ 9152

JSOMPRCM2: EP=-2/-11y ANS=ACLDF I+ACL5F]

$ACISTT
3ACCDF), SAIPPED

}SUMPRCNI: ER=-147-7D, ANS=ACLCDT1+ACCEF]

JACTSF]
FACCDF1, SHIFTED

1SUMPRCN4: ER=-71/-3177: ANS=AILS5F]

FREXT TEST THE HARD WY



POP-11760 FP11-E HARDNLRE DIAGWOSTIC
QeFPELR.PI11

6318
8919
6320
6921
632}
5923
5924
E925
6926
6927
6928
$929
5930
5331
5932
6933
6934
62935
59316
50317
5738
6939
5940
641
[T ¥]
[ L} ]
6944
&£145
5946
6947
6448
Gyd
6750
£951
6952
6453
5954
b4%95
6756
svat
6954
6959
6160
5951
5462
5463
554
5955
5166
6967
658
6969
6 7g
5971
6472
[ FRE]

022932

022034
422040
022044
0226850
022054

02-52p-71 1

0a0004

170127
12700
012741
olzTod
13708

7130

440040
0D2646E
000061
0G0l
022162

POP-11/60 FPli-£ AARDMARE DLAGNDSTIC

DIFPERLPIL

5374
5975
E976
6377
4978
5979
6380
3381
982
6383
5184
L9%5
h996
g7
5988
4389
4990
5391
k992
5993
AUT4

{22050
022064
{22070
022074
022100
022104
02211¢
222104

62212¢

022122
022124
022126
022133

niz134

032140
U22146
22150

022152
02215%
022156

022162

022162
r22166
622112

022176
D320
022206

02212
022216
D23323

V22226
0223313
0227386

02-5EP-TT7 17:50

05237
012537
012517
012537
012531
DL2537
125137
172537

L4406

1714100
1T4410
105737
a01373

174037

104426
001401
104104

3201
0TTAYT
900137

240000
40400
0402090

152525
La0zon
452525

023252
126200
145252

17771717
arrrTY
140200

032640
032656
002560
0325646
0021650
Q02565
GD2670
002656

002645

o02676
022566

622334

900000
opdoon
Qudado

052525
060000
152325

L25252
900000
125252

1171t
171171
400009

202616

WACY11 30(1046) O02-SEP-T7 2234l PAGE 181 sgq 0133
Y86 “DITES gXEC, DITIDE w/LNOOr-aR.5HIPY, FPSAAD. SELECT $1q D153
3 '.m’l.t...“..t‘.”-’.ltﬁ‘.‘*.ﬁu.‘- T st atasa e LR d T LT ot 4yl
zeTEse 50 “piye® EEEC, DITIDS W/INBUF-KR.SHIFY, PSFAD.SELECT
¥
) Y15 TEST PROCEKDS YHRU ALL FHE WOR-TRIVIAL PATHS 0¢ fae
3 FPi1-§ =DLYF® FLOWZ, OATA HAS GEEN SELECTED (3EE ELOW)
3 1441 CERERRTES THE DES[RED RESPONSE FRON YEE FP11-E SEQUERCING
3 HARDWARE,
5
} THE "FETOPND™ SUBRRONTLNE FRFCEES THE SOURCE DATA, PLACES IT
3 £ AC6, AMD THENW GDS3 YO PEK EXECHTION FLOWS., THES REQUERES
; THAT THE PPLI-E “BUTCSOBRISTINE)/IREC/BUT{RETURN)™ LOCIC IS
3 FURCTICNISG COREECTLE. MNDTE AL30 THAY LOGIC ON PNOA/EA SHOOLD
) FORCE ACLSPI-ATS FOR NOU{NODE.G3 i SF. ACTUAL ACLSPI={d)
’ IN THE FLRBC218> FLELO.
¥
l - ———
: REEISTER/LOCATION OSEg
)
s ACo -ACTDFT DPERAND, DIVIDEND
;] AC1 -=TENF FOR ACO
’ ACE -ACLSFY, DIFISOR
H
3 NFACO+ -ACLSF] OPERAND, DIVISOR
2 NPACL: -ACTDFY OPEAARD, DITIDEND
3 WEAC2Zs  -EXP-D QUOTIERT OF ASC3E), ACLDF)
) NEAC3s -RCV70 QUDTIERT OF R4OYE
}
H 20 ~FTR 10 WPACD
5 Bl —OAT4 SET HOWRER
¥ RE =TABLE CETR
; &5 -F1BLE PR
2
S
H NOQULEfERROR IRFD:
H
} FAUL/EE
} CROM/LATCHES, JRECFREUA, FALULCHEL[{DIVIDE),
’ IMBOF. /6. LEFT-SAEPFT{DATA/ IRTL)
3
H FEXRFX9
H CROMSLATCAES, BOT<ZzO0d-LORIC, EALU.BAYASCRTL{A-MINDS-B]
¥
’ PRTLIX10
' TAREVIOUSLY WERLFIED?
’
3 FaLO7EIL
: FSPROLTENP™S1, FRLO{¢592.5AIFT.0UT}
:, AEBEAERAEREN ARSI R AN AR AR A r e A AN A AT TR AN N ATRE T T AR AR
Tste0:  SCOPE
H
LDFPS 2040040 $ INTR-DLSAB/F ~MODE/TRUNC
s EHTACD, RO ISETUP PR FOR DIVE SF
Mar FL A1 JDATA SET NUMBER
MOY 211,94 J11(8) TABLE ENTRIES
n¥ ¥40%, 25 :DATA TABLE PER
MatTi1 J0(L045) 02-SEP-77 22341 PAGE 132 SEQ 9114
TG ®DIVF* EXEC, DIVIDE W/IWBUFP-&R.SHIFTY, F5PROLSELECT SEY 0154
3
J*DATL LOOF E#TERS RERES
505:  IaC DELOOP JROMP CLOCK 1X.K.LOOP CODNT
L]} (R5)+,MFAC1e0 F#0RD-A, DIVIDEND CALCC]
«ov (RS I*,NFRCL+2 $HORD-B
Nar (R5) 0, NFACTHD 70RD~A, OIVISOR [HEMUAY]
P (R5) e, APACOS2 $WORD-R
L1 (RSY+,NFLC e JWEGRD-0, QUOTIENT
et CRS)+, KPAC242 3WOAD-5
Lor NFACL,ACE JGET ACLDFI
H
ERRPET FOUNT CHANCE GATR IN ERROP LDOP
p=——==——=gRROR-LODP-ENTERF-HERE-—=-==——=
i
6353 STr ACL ACh JRESEY ACLDF1
DLYF {RO),ACD JQIWF EXEC, INBUR/AR.SHIFT, FETOPND SOBR
TSTH LETITE J1F TIGHT LODP-ON-ERRDR SEY, THEN HAKG 1N LODP
9%k 63% 3 WITRF LINE-CLOCK OFF, & FPRSIFIR=1/7HN=0)
str 350, KFAC3 $EET RESULT 10 NEMORY
H
CHPI2H AFRCI NFLC] {EXI®P"0) = [(RCY"D} 7?7
BEQ 59% +BR IF AGREE
ERRDR 104 FEL5E DI¥F-CXEC, LMRUF-SHIPT ERR
$™DEYINE [HBUFJAR-SHIFT ¥3PAD-SELECT ERR™
2 DAYA~SET = [IATA SET NUNBER, 1 -> 11
1 KCHTSF] = ACLSF] DEIVISOR, FRON WFACD
} ACOLOF] = ACLOF] DIVIDEMD, FROM ACOJACL
: EXPD RESOLT = EXPECTED ACTD?I/ACLSFI QUDTIENT
3 RCVD RESOLY = REZEIVED RUCTIERT
)
5951 i g {n RL JOATA SET RUNARR
308 R4, 508 JLDOP DM TASLE
JUP GIVral FEXLIT THE HARD WAy
H
N e i il
; DATA TABLE FOR ABDVE TEST:
3
105z
DO1S:  SO1200%K1000,000000 SACEDFI, DIVIDEND (ACD)
501700%X1000, 000400 JRCL5F), DITISOR (NFACOD)
S01201%X1000, 000000 SACCOP3, QUDPIENT
DOZS:  S11252°K0125,052525 JASCOPD, DIVIDEND {ACD)
Sr201=x1000, 000000 JACCSE], DIVISOR (MFACOY)
5042524%1125,052525 :ACEDF1, QUOTTENT
[IERY] SOVL25%X|0S52,125292 FACILDF1, OTVEDEND {ACOD)
511104*X 1000, D00003 FACLSFY, DIVISOR (wFACD)
511225%X0052,525252 FACIOF], SUATIENT
ao‘s: SLI3FToNNET L, LTI 0Y FRCLDFI1, QIVIDERD C(ACD)
S0ITIT 11T, LTITTT JACESEY, DIVISOR {MeAlD)
SIN201*X RO, 000000 JRCLOPT, QUAOTIENT



POP-11/60 FPII-E HARDWARE DELAGHOSTIC WACY11 30(1045) 02-S6P-T77 21341 PACE 133 SEQ 0135

DQrPER.PL] 02-52P-T7 17350 T5Q “LITr™ EXIEC, DIVIDE #/IN3OF-aR.3N1PT, FSPAD.SELECT SEQ D155
T30 i :
To3l 022242 GAO200 Q00000 D055 EOFJ01%XEF0AD, 000000 FACCOTI, DLVIDEAD [ALG)
T032 022246 040590 000300 SG1202*X0100, 000000 JACESFI, DIVIZOR (MFACD)
;gg: 022252 G3TEST 129252 SONITT*X18%2,125253 JACCOrl, QOOYIENY
3 -
7035 0212156 044535 0535215 DOS5Y SO 122I%ARLi%,052525 SACCOFr), DITIOEND {ACO)
7035 022252 LGAITT  LIPITY 11323500177, 177117 SLCESFT, DIVISOR {WFACO)
TRIT 227266 11775 052529 S10477%X1125,052525 JACEOFY, QUOTIEAT
1038 3}
TO39 022273 140252 125252 o015z S11201%KL052,125252 JACEDED, DIYIDEND (ACOQ)
To4¢ 022376 040377 11TITY SOVHI*XI1TT, 177777 InCL3FI, DIVISOR (WELCO)
ToAl  P27302 140052 125152 S11200%X1052,125352 pACEDYFY, LUOTIEAT
1942 . H
To43 022306 125377 1FV1FTY DLOS:  SLII2S%XI177,.177777 JACEDFY, DIVIDEND (ACO)
Fo044 022312 125325 051525 S11125%%01125,052529 JacLSrl, DIVISOR {MFACA)
;g:g 022316 040231 1143311 S01201*X1031,114531 JACEAFY, QUOTIENT
»
T047 022322 025377 1TVINY DL1S1  SQE125%X)1171,177777 SACLOF], DIVIDERD (4C0)
TO4B 032326 052452 0335325 S01253«K1052, 052525 FRCCSED, DIFISOR (MPACO)
7049 072332 013100 050057 SO1O54%X1100,060057 $ACLOFI, GODTIEMT
T050 ]
1051 022336 DEVFOLY
1052 022336 000400 : 13 rET51 0 JEXIT
T053
7054
1055
PDP-11/50 PP11-E HARUNARE DIACNOSTIC MACY11 30{1045} 02~5EP-77 22:41 PAGE 134 SKEQ D133
DAFPEL. P11 0Z-3EF-TT 17350 761 "“LDC.I.F™ EXEC, FOINMOX/DGUT, SHIFT/MDRNALTZE ikd 0136
Tohe ’,It-lt.ttn AR r AR AN NN AR AR N AR T R AT AR AR RN A R A AR A A RN A A
7057 FTIEST 61 "LDC.I[.F= SKEC, FPINVOK/DODT, SHIFT/NORMAL1ZE
7054 ¥
7039 H FHLS TEST PROCEEDS THRD ALL TAE ZON-TRIYEAL PATHS OF THE
705Q ¥ FPL1-E “LBC.I.F™ FLOWS. DOATL 445 BEEN SELECYED (SEE BELOV)
1061 H TAAT GEMERATES THE D25IRED RISPONSE FROM THE FP1L-% SEQDEACING
7052 H HARDUARE,
063 !
7664 ] TAE MAIN INTENT OF THIS TEST IS5 TD ERSRCISE THE "FeLEsUX/OOUTY PIRY
065 ] IN PROASKE.
TO66 7
TOST ] e
TOBA H REGISTER/LOCATION D5E:
1059 H
Tt H [ 1:41] —-ACCOF] OQTPUT F-MODE RESOLY
7071 H
1072 3 4FACOs -EXPECTER ACG QOTPUT
7073 ] MFACL+ -RCCOFY MENORY OQEPUT OF ACH
T0T4 :
T07S H i3 1 ~INTEGER 16. BIT OPERAND, SODRCE
To?5 H R4 ~TABLE CNER
o 3 RS -TLBLE PTR
7018 3
079 Il m e
T030 3 MJDULEFERROR IWFOL
Too1 3
7082 ] FROASKS
1083 ] CROMJLATCHES, JREG/BOA, FPINNDZ(DOUTCISI00%}, F.G0S.A-DRIVERFERABLE,
TO94 H FP.EXIT.E, INBOF,L/3.DATA
Te85 ¥
THRE ] FEXP/KG
TOAT ¥ CROM/LATCAES, 30T<2:0»-LOGIC
TRy 3
TOBY : FHUL/RLO
1090 ] CPRETIGUSLY VERTPEED]
709t 3
7092 H FALIJXLL
7093 ¥ TPREVIOOSLY FERIFIED]
;gg; ;,ltﬂltli.ﬁﬂltl-tttt ERAEN A A AT AR A A AT AR N AR AN AN A TR TR
7096 022340 000G04 TST61: SCOPE
10917 ]
TOS8 022342 170121 OQAOC4D LUFP3  p040040 FINTR-DISAB/F-MDDES L-KOGE/ TRUKE
1097 022345 012704 000011 L4 #1184 JT1(BY TAALE ENTRIES
;130 022352 D1IT05 012432 Lok #4035, 05 JOATA TABLE PER
101 3
7102 FOATL LOOD ENTERS 4EREX
103 0223% 005237 002640 1053 INC DWLIOP JBUNP CLOCK TN.A.LODP CODNT
TL04 022362 12501 [Tk} {#5)+,R1 JGEY IRTEGER OPERAMD
TIO6 022364 GL253T OBI646 MDY CRSI*,MFACD+D WORD~A, EXP"D RESULT
1{3? 223710 GL253T  DO2650 May (RS)#, NFACO+2 3H0RD-B
7 H
TEON  02IFTA 104405 ERRPNT JODNT CHANGE OATA TH ERROR LODK
:;gg §-=—====~ERROR-LOOP-ENTERS~HERE== == ~=~u

1
T1il 922378 110440 635z CLRF ACO FREFET ACLDF]



PDP-11/60 FPLl]-£ HARDWARE DIACWOSTIC MACTLL 30(10‘5) 02-SEP=-T7 12141 PARE 13 5eq 0137

DuarPEL.P11 02-5EP-T7 17350 TSl *LbC.I.F® EINC, FRENNOXR/DODY, SleTIlnllllet SER 0157
7112 022400 177001 . LocIr  Rl,ACO ' FBN{R1) -> FRINNDE/DOOT -> INBOF -> ACD
Ti13 022403 105717 001645 rste LeTitE JIF TIGHT LOUOF-UM-BRROR SET, THEN HANG IN i0DP
Tild 022406 001373 : L L 635 ) WITH/ LINE~CLOCK OFF, & FPSCFIDa1/FNN=()
115 }

T116 022410 174037 QS0IESE 3rr ACO NFACY JGET RESULT TO NENORY

Ti17 ?

T118 032414 1044256 001545 002554 CNPIZN  ,HFACO, NFACL JEIPTDY 3 (RCF°D) 77

Ti19 023422 001401 BEd 19% JAR IF AGREE

TIZ0 022424 104105 ERRDA 105 J ELSE EZRROR

T12L $"LDCP(I~»F) PPINMOL/DORT CONVERT EREM

Yy ) IATEGER = t6, BIY IATEGER INPUY, FRON R1

2YE ’ EXPOD aC0 = EXPECTED F-MODL/ACO ONYPUT

T124 . ’ RCYD ACO = RECELFED ACO OUIPNT FROW HFP

1125 1

T126 D22426 077425 1952 sue Ri,105 FLOOF OW TRBLE

TLZT 022430 00043 L1 TiTE2 H SMEXT TEST UAEN DONE

TLIE ?

;{;g FERERREEEFEREFRE R R ERRE AR AR IR EERERRERREFREEPERE AR EEEERIETFEERERE T Y :
3

T131 ] DATA TABLE FOR AROTE TIST:

7112 )

T3y } INTEEER  ~w===F-NDDE=EXF "Dw———-

1134

TL3IS 022432 000000 0000OR OQDODOD 405z «MORD  HOOQDR, 000400+000, 909000

TL16

TLI7 022440 0TITIT  043TTT 177000 +oRD QT77777, 043690+177, 177000

TL38

7139 022446 D5252F 046N 1}5000 +WDRD 052535, 043600+052, 125000

TL40

TLEL 022454 025252 043452 124000 «WORD 025252, 0434004052, 124000

T142

TL43 022457 D6SI52 04375 A53000 MORD 065252, 042600+135, 952000

TLHd

7145 02247% ITITTIT 140200 Q00900 -NORR 177777, 140200+00%, o0OO0D

7146

TLAT 022476 0GDOO 144000 0GOOOD «Wpap 100000, 144000¢000, D000CGO

TL4B

T14% 022504 125252 143652 125000 «HORD 125252, 143500+052, 126000

71150

T151 022512 152525 143453 126000 -WORD 152515, 1434004052, 1260480

L2

TL53

1154

PUF-11750 FPT1-E HARDWARE DEAGNOSYIC MACY11 30(1046) O02-SEP-T7 22141 PAGE 136 SEG 0134

DIFPEL.PIL 02-55p-17 17250 %63 MULNE?, BASIC DATAPATH SEQ 0158
T15% ’Itltl.ll.lllt'll.llltlﬁl FRAAAFARATARRAREN AR rARd Nt o en kit awadan
7156 IMTEST &2 MULMET, BASIC DATAPATH
7157 3
TiiR ] THIS SEREES OF TESTS IS THE PIRST USE OF THE MULMET RECISIERS
7159 ? ANQ @DW WULTIPLIER DFf THE FP11-E.

7168 }

7141 H THIS YEST IN PARTICOLAR CINSISTS OF TH] SECTIUNS:

1162 }

T163 ¥ PART 1 ~ MULTIPLIES, USLNG “MPP’, MIER(O)}=MAAD{(Q)=PRuD{0}
64 ¥ CHECES THAT ALL R{GISTERS/DATAPLTHS SAM 3E LOADED/READ,
TL6S 3 AND THAY THERE ARE N FLOATING OAYL LINES.

7156 H

TL6T ) PART 2 - RIPPLES "1010%/%0101% DATA PATTERNS THRL 4-BIT SECTIONS
158 ] fO CHECK FOR DATE LINE STUCK-LOW/SHORTS/FLOATING COMOGITIONS,
7169 } AND THE RECLISTER LOAD FUFCTIDNS (MIEH, MA#D,SUN,CARRY)
LTS ¥ ON TAE WMTLELT BOLRD.

7T H

T 1 e ——

TLT ? RECISTER/LOCATLOA USE:

7174 ¥

7173 ] MPRCD+ -MPP INPOY DATA PATTIRN

nrE } MFACL+ -EXP-D MOLRET OUYPOT

" H MFAC2+ ~RCT"D MUOLEET(3UM} DUTPUT

T178 3 MPRCI+  -RCHTD NOLNZT{SUM+CAIRY) OUTPUT

Tre H

17188 H Azo -MPE (0,0,0,0) INPUTL

7131 H act -#PP (SUN) DOTROT

TiR2 ¥ AC2 -MPP (SDM¢CARRY) QUTBOT

KALE) H

T84 ? RS -OATA TABLE PTR

7185 ;

7186 L

71RT 3 [ —

7183 ' MODULEZFERRDR INFO3

7189 ¥

7190 } FHULSRB

119 3 MNETSOM-ENABLE~LDGIC, “MPP"-EXEC, CROM/LATCHES

TL92 ¥

T193 ¥ FEXP/KY

7194 } MMETREG-CLK, WEET-ALU~-CISTROL, MEIER/MAND-FUNCTLON-CONTROL,
7195 2 WLER/MAND-CLOCKS, "MPP"-EXEC, CROM/LATCHES

95 ¥

7197 ] FHUL/ELIG

1198 H MIER-REG/MUK-{BYTEA)}, NAMD-REC-(LON28), WULXR-ROMS,

7197 ' CRTR-RONS, SUM-REG, CARRY¥-IET, MNET-ALD

1200 }

Tauk ? FALU/R11

7202 H CPREVIDUSLY VERIFIED]

T203

7204 3 AR AT A AT N AR AR AR AR AN e AN T A AARA S AR
7205 022520 000004 ?5TE1: SCOPE

7408 H

ra07 Jommm e PART ¥l NIERCO)*MARI{U)=PRODUCT(Q}r———momomoe

1108 JLOOKING FUR STUCK-dfOATAPATH, LACX OF CONTRDL UVER REGLSTER LOADING
120% ;

,
T210 023527 170227 640200 LOFPSE k040200 sINTR-DLSKRLE/D-4ODE



FDP-LL/60 FP1I-E HARDWARE DLAGWOSTIC

0UFPEL. P11

7311
1212
T213
7214

122526

022530
922532
022536

022542
021544
22550

122552
R22555

0TRs62
022566

022573
922600
922602

022604

022606
(22614
022616

22620

022624
922630
022634
022640
0227642

022644
122646
023652
Q22654
022655
022660
022664

Q22660

03-52P=7T 17550

170400
172537
172637

170005
105737
01314

174137
114237

104423
10442

104425
001402
104036

000405

104435
01401
164036

b12705

05237
12700
012704
2524
171002

Le4406
LT2437
L7040
L70462
170005
LO%T37
001314

174137

onang4
on3024

Q02645
002656

002566

Q02E56
326648

003960 092656

Gp3060 DOGES

a22732

002540
000410
002646

DO2645

002645

F02466

POP-11/60 FF11-E AiARDWARE DIAGMOSTIC

DIFEFEL.P1]

1267
7268
7269
T&T0
1M
1272
7273
T274
1215
1276
1217
TITR
1279
1280
T281
T282
T243
1284
1285
1286
krik
T0%
1289
T290

022672

022676
022704
022706

022710
022716
Q22720

022722
022724

022726

O2«SEP-TT 17:50

174237

104425
Noy a0y
184037

104425
191401
104048

205715
190337

Q0137

032676
002656 ON2856

CO666  OD26TH

02344

::C'll 301046} 0I-SEP-TT li:dl PACE 137

1E0 G139

HULNET, BASLC DATARATE SEQ 0159
- ¥
ERRPAT 2DONY CHMBSE DAYR IN ERRON LODP
jm=m===acERROR-LHQF-EATERS-ALRE-—-—-———
H
TLRO ACO JSET WIER, NAND Yy ZEROS
1bb FPALTP, ACL }PRESET (3UN) OUYPET 1O ALT of1
LDD FPALTN, AE2 JIPRESET (3+L) OUTPEY YO ALT Of1
]
5383 AFP JADON THE Dath THRD THE WOLMEY
TSTB LPTLYE JIF TIGHY LOOP-ON-ERROR S€T, THEN HANG I¥ LOOP
INE 535 7 WITR/ LIME-CLOCK OFF, & FP5(FID=1/FNHzD)
¥
1D ACL,AFACL JGET NULEET(50M)
TP AC2,MFACY JEET HULBET(SUN+CARNY)
b
FIXPRE  ,NPACLeD JRENOTE SICA/EXP, INSERT BITCS91SB>
FIZFRL  ,MFACIsO ¥
3 .
CHpedR L FPZERD,AFACL 315 WOLNET{SON) = (0, 0,0,0)7
BEG 114 $BR IT OK
EXRQR 36 M0 - L ¥1% CANE THRU SOMEWHERE
FUMULAST - OATA BPOCE/R UR REGISTER LOAD ERROR - G40=0@
¥ BCYDH AC1 = WOLEET(SDN} FROM HFP AC1 (*ERR+*)
] RCPO AC2 = MOLNET{SUW+CARRY) FROW HFE pC2
BR 208 FNEXT
3}
115¢ CAPEAN  ,FPLERD,WFAC2 $15 MOLEET(SUM+CARRY) = (0,0,0,0)7
BEG 208 bR IF DK
ERROR 35 }80 = ®1% CAME THRD SOMEMHERE
IUMCLAET - OATA STOUR/H OB REGISTER LOAD ERDOR ~ {*0=p"
¥ RCFD AC1 = WOLNRT{ZGN) FROM HFF LC1
3 RCVD ACZ = ADENEI(SUN+CARRY) FROM WP AC2 (*ERR®)Y
H
pm==m=auPRRT §2z RIPPLE ALT OF) PATELRES THRD WIERSMAMD/PRODUCT -———- -
0§: npy £405,R5 $}SETUP PTR TO DATA TABLE
¥
3*DAYE LOOF EXTERS HERE®
215 InC DL OOK JBONP CLOCE [4.A.LODF COUNT
nov #0- RO ' 38 WDRDS FOR INITIAL/EXPECTED
HDY FUPACO+D, RA FINTQ MFLCO,1
225¢ no¥ {053, [RL) 3
508 k0,125 3}
]
ERRPAT }00MY CALNGE DATA IN ERROR LOODP
jrmmmmemeERROR-L,00P-ENTERS —HERE——~=——=~
¥
LoD WEACT ALD JINITIAL WIER, MAND
CLRD ard JINITIAL WULNET(SU%) = O
CLRE AC2 FIRITIAL WULNET{34C) = §
H
B1%: L1dd FRUN TAE DATA THRO THE MOLMET
1578 LPTITE $1F TIGHT LOOP-DN-ERROR SET, THEN HANC IN LOOP
BNE 525§ 3} WITH/ LINE-CLOCK OFf, & FPS{FIO=1/FNN=0)
]
ST ACL, WFACY JGET MOLNET(SUM)
MACYLL 30(104§) 02-5ZF=-77 22:41 PAGE 138 SEQ 0140
162 MULWET, AASIC DATRPATE 5E% 0160
31 AC2,NEAC3 FCET MULMET(SUN+CARRY)
}
CHP64N  ,MELCL,NFACE JCOMPARE (EXP-D-PROCG} = RCV-D-5UM)
BEQ 235 28R [F OK
EARDR 37 JERRGR IN DATL FROM MULNET(STN)
JUNULNET - RIPPLE ALT O/1 ERRUOR™
] HPPP ACD = IRITIAL WIER/KAND TN HPP ACD, BEFORE *MPP~
] EXPO nrl = EXPECTED PRODUCY YM HFP ACL/ACZ, AFTER *MPP*
i RCYD AC1 = RECEIVED PRODOCT MULMET(S) FROM HFP ACL
] RCYD ACZ © RECEIVED "RODUCT MOLMET{S+C) FROM HFP AC2
H
235: CHPEAN HFACZ,HFACY JCOMBARE (RCY¥*D—5UNM} = (RCV-0-5¢C}
BEQ 245 JER IF OF
TRROX 40 JERROR IN DATA FROK MULMET{ SUM+CARRY)
FUNDLEET - RIPPLE ALT 0F] GRADR - (S)EL5S+LI™
¥ (SEE ABOYE FOR OESCRIPTEON DF TYPEOUTS)
3
$LOOF ON DATL TN TABLE
245z b33 {R5) 20(-1) FLAGS END OF TASLE
APL s FHORE
}
NP ELTO02 JON TO MEIT TEST, THE WARD Way

}
3==<DATA TABLE FOR AAUFE TEST FOLLOWS ON NEXT PAGE--



POP-11/50 FP11-E RARDWARE OIAGNOSTIC

DUFPEA. P11

1291

R22732
022732
022740
022742
022750
ni2153
033760
022762
022710

GZ-3EP-1T 171%0

MACY11 30{1046) 02-5EP-77
162

2241

PAGE 13%

WOLEER, BASIC DATAPATR

. . ’
BERREFRIERRERRRBEREER R R R AR P EFEFERERI R ERERERERERRIEREICERIEFERERSEFERIL A RERTEEELEEEEFLETELINH
s

*®&* TALS IS & DESCRIPYION OF THE DATA TABLE POR PREVIOUS TEST w*=

¥

)
S A A P L LR R
ALTERNATING 15708 YHRU NLERC1-0]J, PRODUZTC1-0] 4-8I1 SLICES

}
H
3
¥
?
]
1
)
L4
¥
¥
¥
¥
’
}
¥
H
?
¥
¥
;
1
H
¥
¥
H
¥
H
]
1
¥
#
¥
H
L4
}
H
H

Q40200
00000l
077000
000090
140200
gcoonl
a77000
apnoop

1-A[ER--1}
FBLA FBON
06,0101
acae, 100D
01a1,0000
10100000

ALTERNATING 15/05 THRO MANRC6-01,

1-MIER--1
7314 £BON
6000, 0901
2000,0001
0000, 0001
4000, oo
oo, 0001
008D, 0001
0000, 0001
4000,000t
0000, 000t
000G, 0001
0nQo, 6001
0D00, 0001
0040, 0001
4000,0001
0001,0000
0001,0006
1000,0000
1ooo, 0000

] AAND 1
ARGy FESY SRAL B3N B2y ZBLA FBON
9000,9000,0000,6000,0000,0000,0001
0000,0000,0008,0000,0000,0000,0001
0040,0000,0000,0000,4000,GDO0, QOCT
onod, 0000, 0000, 0000, 0000, GEOR, 0001

| ] 1] [ ——

FB6% FB5\ FR4N FBIV FBIN\ SBIN RO
9030, 0000, 6000, 0000, 0000, 0040,1010
0000, 6600, 6000, 0000, 0000, 0000,0101
4000, 0800, 0000, 0000,0000, 101 ¢, 00040
0000,0000, 0000, (000, 0000, 0101, 0090
6064, 0000,0000,0000,1010,0000,0000
0006,9000,0000,0000,0108,0000,0000
4000,0000,0000, 1019, 0000, 000, BAGD
0000,0000,0000,0101,0000,0000,0000
4000, 0000,1010,0000,0000,0000, 0000
0000,9000,0101,0000, 0006, DEDE, 000
0009,1010,0000,0060,0000,06000,0000
0Q00,0191,0000,0000,0000,0000,0000
1910,9000,000C, ¢000, 0004, 0000,0000
0101, b000, 6000, 600D, 5004, D000, 6000
1010,9000,0008,0000,000.,0088,0030
0101, 0009, 0600,0000,0000,0000,0000
1010,0000,0000,0000,0000,0000,0000
0100, 0000,0000,0000, 3000, 0000, 0000

1 -=-=FRODOCT ]
FEEP & FAIY FRON FA3A FB2V FBIN FBOV SOXN JOIN FLIN
77009, 0000,0000, 0000, 0440, 0900, 00400, D000,0000,0501
671040,0000, 0004, 0000, 206D, 0000, BOCY, OO0, 0000,1014
077000,0000, 0009, 0000, 0000, 0000, 01308, 0900, 0201,0800
Q77000,2000,0004,0000, 0000, 0000,0000,0000,1010,0000

FEERERTRE I R E BRI L EEEEREERTIEE S F R R IR EEFERREEEIIEEI I FR R B ERERFE R E A EF I EEETEREELIFIEEEEEY
FRODOCTLA-0T

4-BIT SLICES

PROOVCT 1
FERP % ARV FRON FR3IN FR2A FBIN JFBIA /O3NSO FCIN
077000, 0000, 0000,0900,0000,0000,0000,0000,0000,1010
4T71000,0000,0000,0000,000¢0, 0000,0000,0000,0000 101
017000, ﬂnon,noﬂﬁ.ﬂﬂﬂﬂ;0000;0000;0000,0000.1010 9000
011000;0000,0000,0000,0000,0000,000!,0000,0101,0000
077000,0000,0000,0000,0000,0000,0000,1010,0400,06000
077T000,0000, 0000, D0R), 000D, D000, D00, (101, OG00, 000D
QTTO00, 30049, DODD, NGDD, 000D, 0000,1010,0000,0005,0000
9710040, 0000,0000,0000,0000,6000,0101,0000,0000,0000
017000,0000,0000,0000, 3900,1810,0000,0000,0000,0000
07T7400,0000,0000,0000, 0000,0101,0000, 6000,0000,0000
07T000,0000,0000,0000,1010,0000,0000,0000,0000,0000
017000,0000,0000,0000,0101,0000,0000, 0606, 0000, 0000
01T 009,0000,9000, 1010, 0000, 0000, 1005, 0006, 0000, 0000
077000,0000,4000, 0101, GG00,0000,0000,0000,0000,00060
8%¥7009,0000,10140, 0000, 0000,0000, 0000, 0GH0,0000,9000
a77000,0000,0101, 000, 7004, 0000, 0000, 0000, 000D, 0000
0776040,0101,0000,0000,0000,0000,0000,0000,0000,0000
077466, 001D,0000, 0OOO, ¢OGD, 0000, 0000, 0000, 0000, 200D

204095
404000
Goo012
¢Eo0eD

foss
000009 ~WORD
190120 -WOrD
o0ogoq -WORD
200240 -HORD

POP-11760 FPL1-£ AARODMARE DIAGNOSTIC

BOFPEL.P1Y

1147
7348
T34
7130
EELT
7152
Ti51
i34
7155
T156
1457
7154
7159
Ti60
Tisl
73562
1363
Ti64
1155
T166
(ELY
7168
T16%
7370
LEXAt
7172
1in
FEYL]
1173
Ti%6
1317
7178
LR kN
73840
T34l
7142
1383
784
Tid5
7184
78T
7184
T189
1190
Ti91
TI192
T193
7394
7195
7196
1197
7398
7399
1400
7401
Ta03

022772
023004
023002
023010
023012
023030
023022
02303¢

0236332
Q23040
Q23042
0234050
023052
023060
23067
023070
023072
Q23100
023102
p231e
023112
023120
023122
02339
G23132
G23L40
023147
023150
023152
023160
023162
0231719
023172
023200
023202
023210
023212
023220
023222
023730
023212
023240
023342
623250
023252
023260
023262
G232Te
023212
023300
023302
023310
9231312
PEERFL]

02~5EP~-77 17190

040200
oDog01
071000
QooooDn
043200
ogapol
o7to0d
0ooand

049700
004012
077000
Q00000
040200
LLLE T
017000
[ LoD Bl
040200
900240
077000
acooan
Q90200
000120
077000
200900
0492906
ao05000
077090
Q00000
040200
DD7400
077000
L Ll v
040200
129000
nr7o00
a0000
Q40200
0s¢00d
977000
bodoon
00200
Q00040
aT1eoc
agooao
049200
[ Ll ]
077900
900000
050200
Q0gagu
2477000
¢aooo0
Q40200
daoodw

2oa] 2o
1] k]
B0G240
430000

BGE001
ogorae
ooeonl
000000
gooodt
000000
Goeo0l
000009
0RR0GE
000000
eeaonl
000000
Goaral
Goo012
époDal
[l LiliTed]
409001
oon240
001
o0e120
000001
2405000
000a01

MECY¥11 J0(19456)

Ffffffffflff!fffff!ffff!f!f!l!!!!ff!ff!ff!f!ffff!!f!ff!f!f!f!f!f!!f!f!f(f!f!ff(f

040200,~B000G0101, =BQ0J000000000,=R0000003040000001
411006 (~R00D00000, ~BA0 0000000000000, ~EDDGA0CD001010000, 0600
040209, “800001010, =BEOOCOO00GOLE, ~RINDE00000000000]
4710001 ~BO0D0O0A0, ~80 00aD0O0 000000000, ~B000C000010100GE0, Q000

02-5EP-77 22141 PAGE 140

10200, ~RO10100¢40, ~BO00G0OR00000, “ROQDED0000000000L
A¥70001 300000600, *A0000000000Q00000,“ROCDOCGIOLOGOSRDED, 0000
G40200, 819100300, 8000000000000, ~H000000000G000001

0770001~800000000, ~A20 00C0000000A000,~BOC00101003030000, 000

TEANATING 15705 THRU MAMOL5-01, PROQOCTCR-0) 4-ATT 3L

0‘0]00,‘BOOUOOOU1,‘5000000000000,‘80000000000001010
aTTRR01 ~B0000Q090, B0 300000000000 00, 8000000001 0162000, 0000
040200,~80000¢0001, ~a00000000C0CD, ~B 0000000000001
97170001 =800000000, ~BSDO0OCO0O000G0C0,~E0000000001 010000, 0000
440200, ~a00000001, ~8J 00000000000, ~B 000000002 010C000
QIT0G01 =800000000, ~E20000G00000D000%, ~E0000 0100000000, 0G00
040250,=800020001,*30E 0000000000, ~E U00Q0000010]1 000D
QTT0501 ~200000000, ~BR00000000000G000, ~BOQO0101C00N0OD0, 0000
040200,=800000001, ~4000000000000, *AUOH010) 000000000
4710001 ~B00000000, ~BDROR0CI000000L00,~R1D1C0D0DQG0GAD000, 0000
040200, =800000001, ~90CGA0Q0GI0000, ~HAGD00101C0000CQD
4710001 ~800000000, 00000000000 00000,~B0L01000000000000, 0000
040200, ~800000001,~a0¢0000C00000, “8 202000000000Q000
9770001 ~p0000ANG0, ~ADOQODQAO00GDIC1 0, =R ORED0D00Q0000000,0000
049200,-800000001,~30¢00000000Q0,~501010000C00D0000
07170001 ~R00000000,~83000000000000LG1,*ROCOD0OQDOLGOD0ND,0000
049200,300000091, =40 ¢0090001010, ~PO0Q000Q00DO0DOCO0
27TR00) ~200000000,~ROG00000010100C00,~A0000000000000200,0000
090200, ~a0000000L, ~30C0000GDOLGN, “PURDDAQODQO000U0D
BFTOC01~800000000,=B0C00000001010000, ~RGER0G00O0Q00GC000,0000
Q402¢0,~300000001,=R0GA010100C¢00, =8 300000G2000000C0
0310301~800000300,~RO0001G10G0000000,~B40000000Q0000D00, 0000

TH2 MULMET, BASIC DATAPATH
ooodo0 - WORD
002400 + MORD
ogo000 - WORD
o0s000 - HORD
faoood -HDRU
oe0240 - WORD
Deoody -NORD
000120 -WLRD
pooGoa «NORD
0gs5000¢ «WORD
Poognd -WORD
ne1400 - JORD
Dgogag - #0RD
1200600 =¥0RD
oapgog - 70RE
050000 «WORD
badeda NORD
ogoone - NORD
oopGoa -W0RD
paogag +JORD
490012 «HURD
oQoong ~AURD
pl il grH - WORD
0g000¢ - #0RD
Don240 - NORD
99000¢ - RURD
0o0120 « K ORD

V40200, ~300009001, ~300000L 010080, ~E 0UOOQ0QOGOOD000Y

SEQ 0141

SEQ 0161

FREREERFRET SRR R R EFEEREEREEFETEO 3 EREEFERETRERREITRE RN EEEEREEEPFRERREEFEETTEILIRETIIRELEERAEETITETS

H
FEERRIRRRREEVETEERERER RIS FRFREREIREEFRER I ERE R IR R PR BT RELEFEREL IR EIEECRERE
ALTERNATING 15/05 TARD MIERC1~-0], PRODUCYCI-G} 4-BIT SLICES

SED D142
5F) 0152



eDP-11/50 FFI1-E HARDWARE DIAGMOSTIC MACY1l 30(1044) 02-SEP-T7T 22:41 PACE 141 SEQ 0143

DAFeEA.F11 02-3EF-FY 17350 ™2 WGLMET, BASIC DATAPLIA 58Q 0163
7483 §23322 077000 002400 Q00000 - LHORb 01T 0001 ~BOOOGODO0,“R0000010100000000,~R0080000000000000,0000
T404 023330 ODDOOO
TA0S 023331 04G200  00Q00Y QOSO0D «NORD  040200,°308000001, ~RLOLBOO B 0000000
7406 023340  GODOGO
7407 023342 0TTO00 120000 DODOOD LNORD 0770001 ~BOE0G0000, =01 03 4000000000000, ~F00000000 00000300, 0000
1408 0231350 Q0GO000
T40G 023352 (40200 000001 002400 JHORD 040209, ~ROOCCOADL, ~ROLO] =808 LTLEELYT ]

7410 023360 000000
7411 023367 077000 030000 GO0000 SO0 OTT000N 500080000, ~BE1 0100000000040, ~N0000 080000000000, 0000
7412 023370 000000
T413 023372 040200 Q00020 005000 NORD 040200, ~§00010000, ~8101 000000000, ~B000t000000000000
TAl4 023400 600000
T415 Q3402 QFTO12  H000OD OR0004 WORD  B7T0009-BO00OLOLO, ~ROO DGO 0,~B00000 a0, Do GG
T4L6 023410 000000
TALT 023412 040200 000020 002400 LMORD 040200, =ROGOED0OG, “B010100000000, ~0 ROCORORODIO000G0
TALB 023420 00000
7419 023422 C©7FT005 000000 OAADOD LMORD  O7TO00D1~RGOGOBIOY,~BOOGCOCO0D000 0G0, ~B 0000000000000, GO0
Y420 021430 000000 .
7421 023432 04G200 000200 GO0S5000 JNORD 040200, -B10000000, ~Bi01 000000000, “8 00000000000 000
T4T2 923440 Q00000
7423 023443 OTITI0  DOOGOG 000000 ~WORD  BTTAO01~BOLOL0Q0D,~BO0 000000000000, ~A00000000IICICION, B00D
T424 023450 0DDOOQ
1435 023452 040200 000200 DOZQ0D “MORD  040100,=B10000080, =801 0000000000, ~8 000000000002 0000
1426 033460 DOBOOO
742 023462 CTMA0 bDOOGD 000000 LHORD  OTT4001~B00LG0300,~B0 4000000ATA00 000, “ROO000C00D000000), Q00
7424 073470 oDooO0
T429 JHHHJ’ffHHHHHHHHHHHH HHHHHH!HHHHH FHEREERERRTEEFRIREEL LS
7430 02347 1777177 rES
;4;; ) HHHNI .\"H HH HHHHJ’HHHH HFHHUHHH FRERIFRERRFEERFIISREREIFIEALHE
4
TAIT 023474 BITOO2: 308 YO HEXT TEST
7434
T415
TA3E
1‘31 ,}tﬁlt' AR A AAARN AR AR AT S AR A AR AT TR RN AT E AW AR AN
;(;g IEFEST 63 NOLWET, MULTIPLY RON CONTENTS
4 H
7440 ’ TEIS TEST WEAIFIES THE CONTEN?S OF EACH Or THE FOORTEEN
T4l ¥ (IOENTICAL) WULMET WOLTIPLICATION ROMS. TOR BACH ROW:
T442 H
1443 ¥ - MIER 4-BIT ADDRESS YARIED DVER RAWGE (17)-{00)
Tada 3 « MAND 4-81I ADORESS VAREED OYER RAWGE (17)-€00)
T445 ] - AT EACH OF TAEK 256, DATA LOCATIONS (5. AODRESS BIfS),
7446 H THE OATR TALOE IS CRECKED TO 8E:
T447 ¥
7443 ] DATALB-BITSE] = WIER[4-BITS] * MAWDL4-BITS]
7419 3
7450 ’ AN ERRDP [ TWIS TEST IS PROBABLY MOST QIRECTLY ODE TD &
1451 H FAULT IN THE ADLNET WMOLTIZLY ROM UNDER TEST. HOWEVEPR, THe
7452 H WIER, MARD, COUNTER RAMS, 5UM AND CARRY REGISTERS, AND MULNET
7453 ] ALU LRE ALSG EN THE DATAPLETH. CONTROL STGKALS ALSO ORICINATE
T454 i 03 THE FEXP ASD FEDL WODOLES.
Ta55 ]
TA55 H ———————m—a
T457 3 REGISTER/LOCATION DSE:
Ta58 ?

POP-11750 FPL1-£ HAROWARE DIAGADSTIC WAC¥LE 3B{1045) G2-SEP-TT 23:d41 PAGE 142 SEQ U144

DGFPEN.PLL 02-5EP-TT7 17:5¢8 163 WULNEY, MULTIPLY ROM CONTENTS SE3 D164
71459 ? $REGD  -HOLDS S¥MBILIC ROM F GNDER TEST {EG, 00, 13, 151
7460 ¥ SREGL  -MIER SECTIDN ONDER TESY [0,1]

T461 ] SREGZ  -WAND SECTIDN ONDER TEST [U,1,2,3,4,5.61
7452 ¥ SREGI  -MIER LEFT ALIGK SAIFY L0,4]
T451 ] $REGH  -MARD LEFT KLIGN SHIFT [0, 4,8,12,16,20,24]
T464 3 $REGS -PRODUCT RITE LLESM SHIFT {-%,-6,-12,-16,-20,-24,-261
T465 ] SREGE  -COURT UF § DF ERRDES/ROM DETECTED
T456 ] SREET  -LOUNT Of § TINES {S5+C)<3(S) DATL
T467 H SREGLO -INTERNAL CDUNTER C=(7000))
7459 ¥ SREGLL «INCLOSIVE "DR™ OF BdD AON DATA, LUC (000)-(377)
7459 ] SREGLZ -"ARD™ OF BAD RON DACA, LOT [Q003-{3TT)
;:;0 + SREGLI -PLAG, 1=CHECX/G=PRIFT WODES
1 H
1472 H MEACO® -ASSEMHLED MIER/MAND OPERANE (ACO)
T4 ] MFACL+ -MDLENET SUM OJTEOT {RCi)
;;;; ] MFACZy -MOLNET SUMsCLRRY OUTPUT (RC2)
3
7475 7 RY -ATER DATA, {DO}-(1T)
T4TY ; RL ~-wAND DATA, {00)~{17)
1478 ¥ RZ ~(TENF)
7479 ’ LE] -PRODOCT OAY4&, (000}-(341) CEXPECTED CONTENTS]
7400 » .1 -PLAG, UB=50M BRROR, LB=3UMsCARRY ERROR
7481 H] RS -{TEMP)
1492 ]
7431 b
FELT] ] ——————
7485 ¥ WODULEJERROR LINFO:
T4A86 3
TART ¥ FYUASED
;:g; ) NWETSUM-ENABRLE-LDGIC, “MPP--EXEC, CROM/LATCHES
}
490 3 FEXP/EY
1491 ] HMETREG-CLE, MNET-ALO~CINYROL, WIER/MAMO-FUNCTION-CONTROL,
;:3% ] MILR/MAND-CLOCKS, "MPE"-EKEC, CROM/LATCHES
H
Tas ¥ FAULZELD
74495 ] WIER-REG/MOX-(BYIE4}, MAND-HEG-{LOWZH), MULXI-ROMNS,
:4:2 ¥ CHTR-ROWS, SUM-REG, CARRY=REG, NNET-ALD
4 ?
T498 : FALOJEL1
T4%9 3} CPREVIOVSLY FERLIFIED]
7500 3
¥501 FIRAAL LRI A L T R Y P T T
TS0 023474 GUN004 TST6E3I: ECAPE
7503 :
1504 023476 104405 024202 CNOSES ,40% JSETUF FOR ESCAPE ON £RRDR, IF Se4=1
7505  02IS02 41273T 052525 MDI6AG Ll FALTP MFACO+D }SETUP SLCH, EXPM FDR MPP [NSTR
TS06 023510 170137 040200 LOFPS  #040200 FINTR QISABLE, D-MODE
50T 0331504 005037 091322 CLR SREGEOD FZAP [NTERNAL COUNTER
:;gg 02320 012737 0QGOCT 001342 L ¥T,5TINES #00 T IYERATIONS OF THIS TEST
’
7510 3LO0P OF XIER GROVP CL:0] (14 SREG1)
;g}; 023526 Q12737 000001 Q01304 v £1,3REG] JHOLDS MTER ZROUP
i
s #L.OOP O MAMD GROOE L6301 (¥ $SREGD)

Tol4 021544 012937 000006 GO1306  1%% LI B, 5REGZ FHOLDS MAMD GROUP



POF-11/60 FP11=-E AARDMARE DLAGNDSTIC

DIFPEA. P11 G2-55P-T7 17150
1515
75156 023542 013700 001304
1517 023546 QOSI0H
7518 023550 005300
74919 023552 010037 mniaLe
7520 .
F521
I522 0231556 0131700 BOLIQ6
7523 023562 0053%0
7524 023564 0D530%
7925 0231566 Q10037 001312
7926
T52T 02357 063T00  00L3L0
7528 023516 051700 040D04
T52% 0323602 005409
7530 023604 010G3T BDLI14
7538
7532 023610 013700 001304
7533 033614 072027 000003
7534 023620 053700 001305
7535 023524 010037 001303
74536
7537 023630 DL2TIT  0O0001 DO1330
T538
75319 0236356 GO0S03F 001314
T540 023642 003037 001320
7541 023646 905037 001324
7942 023652 012737 O0DOATT Q0L326
7541 023660 012700 00QO017
ThAd
T 45
1246 021664 010002
7547 023665 072237 001310
7544 023672 010237 G025
T54% 023676 012701 000017
T450
Ta51
7552 Q23702 0052317 Q02640
75531 023706 010103
Ti54 023T1L0 005002
7555 023712 0713337 Qo13j2
T536 023716 O0LD237 Q02852
TaRT 023722 0LQI3IT  0O2654
5%
7439 023726 I04408
7464
1461
782 023730 012705 Q02646
Tu53 023734 172475
THEA 023736 170005
THAS 623740 195737 002645
Tus6 023744 001374
1457
Tub8 0237456 174125
Twh3  D23750 ET4215
1:70

POP-11/60 FP11-£ HARDWARE DIAGMOSTIC

DAFFEALPIL 02-3€p-77 17150
Te?l 023752 104421 Q02656
T.72 023156 104423 (02566
™11
Ta74 Q23762 104421 301314 002656
:P;: 023710 104431 Q01314 902666

o
7277 021776 Qlogol
W74 02400¢ 070301
Tt
T80
Tulal Q24002 005904
THR2 024004 120337 002662
783 024010 DOR4L:
TaA4 024012 932704 177400
TuAT 024016 113705 007662
T583 024022 150537 £013124
TSBT 024026 05109
T5BB  Q2403¢ 140337 001326
T5A9 024034 005237 001316
T390
Tt
1392 024040 120337 002677
7991 024044 001472
Ta94 024046 052704 003377
7593
TS96 024052 123737 002652 002672
Tu9T 024060 001402
7HeR 024062 0052317 001320
599
76500 024066 (05737 001330
7601 024072 003015
T60: 024074 Q05704
1603 024676 001413
T604
Y605 024100 10004
1605 D24102 003002
T60T 024104 153702 002662
Te 8
7609 02411¢  1g401e
1510
7611
Te12
1613
1614
T613
Telh Q24112 105704
7617 024114 001404
T6l8 024136 005002
I619 024120 153702 O0ZET2
TH20
T62l 024124 10401%
Tal2
7623
Thig
LR
Té 16

NACTI11 3
43

2351

10%:

kL)

453

305:
635y

AACYLL 3G(1046}
T63

5%:

[ 23]

B5:

0{1048) D2-5EP-T7 2214l PAGE 142
MOLWEY, NULTIFLY ROR CONYENTS

H
FALIGA CHNST FOR WIERR BITS

nay SREGY, RO
ASL I 3 = A*NIER-GROUP
asL RO 3
now RO, $REC3 3 SAVE HERE
’

JMAED LOOP Y0 HERE

nae SREE2, RY JALICH CNST FOR WANO BITS
ASL ) 3 = S*MAND-CROSP
isL Rb )
nav 70, $RECH 3} 3SAYE HERE
H
(11 SREGY R0 $PROD ALICH CHST =
b0 TR 3 —CRLERGRE+MABDSRE+43
T RO :
NO¥ RD,SREGS }
;
0¥ SREGL, RO JFORK "WULXX" ROW NUMHER
isH $3,00 3 AS MMIER-CROOPAMAND-GROUB®
BIZ $REG2,RO H
T RO, $REGD 3 SAFE WERE
3
[T:1) H,$REG1Y JSET FPLAG FOR CAECK MODE
3
CLR SRECS JCLEAR §ERRORS CTR
CLR SREGT $CLEAR DIFFERENCE CTR
cLR $REGIL $CLEER "OP*®
nr $ATT,5REC12 JSET “aAp®
Wov L7, RC JMTER DATA FRIN {G0}-{1T)

JLOOP OF WEER DATL ZMTERS HERE

LI 0, &2 FALIGM MTER DATA, ¥Ik MIER-CROOP
ASH $REGI,RD ¥ ELEFt &/0]

Hov RI MPACO+2 ¥ CINTO wORDECTIO> OF ACD]

NO¥ Hnt, 2l FMAND DATAL FROM (00)}-{17}

¥
FLOOF OF “AND DATA ENTERS HERE™
INC PLIA] FBUNP CLDCK IN.k.LOOP COUNT

SEQ 0145
S5EQ 0165

NO¥ R1,R3 FALIGE MAND DATR, VIA MAND-GROGP
CLR 2 } [L[ZAP KE 16, BIYS)
ASHC $REGAR2 ¥ CLEFT S4.F20.F16./12.78.F4.70.1
LIH ] Q2 NFRCOe & 7 EINTO wO¥pCc<1izgn»]
NOV R3,NFACI+E 3 LIFTC JORDDC15100>]
¥
ERRPHT 3}DONT CHAMGE DRTR IN ERRUR LODUDP
== EARDR-LODP-BHTERS-HERE—————--~
MOT¥ #AFACC, RS FRTR 10 DATA ARER
%: 1] (R3pe, 000 }LORD MEIE#R, HAND TO ACO
PP FGEY MOLNET RESULTS
1518 LPTITE 3IF TIGHT LODP-UM-ERRQR SET, THEN HRNG N L2
BNE 635 ¥ WITH? LIME-LLICK DFF, & FPS{FLD=1fFNN={)
H
5TD ACL, [R5 )+ FSTORE MELWET{SUM) IN NFAC1
5tD A2, {R5) JSTORE MULMET{3ON+CARRYY TN MFAT?
¥
02-SEP~TT  22:4]1 PAGE 144

HULMEY, MULTIPLY RON CONTENTS

FIRFRA L4FACL+D FEZAP SIGN, EXp AND

FIEKFRA  ,MFACZ40 J  FORM FRACCSI:IGL> TN NOPG-A
H

ASREAM L 5REGCS.NFACL FALLGZN PRODOCY RESULTS TWYQ

ASHGAY L SREGS ,MFRCE 7 WORDCLI:O>

L1y Re,R3 ;GEIERITE

HUL R1, PR3 7 WIPRGDOCT=MIER*ZAND

F*CONPARE (EXED PRODUCTSRIJICRCYD [50M] PRODUCT/HFACE+ &)
LR R4 . 3UR=LSUNMY RAD, LB=CSUM+CARRY] EAD

CaPB R3,NFACLe4 H

BED 5% FOR IF AGPEE

ars 208, R4 JSET ERROR FLAG

| Jel k] MFACE+4 RS sGET BAD OATA

B1SH R3,SREGLL #"IOR™ OF BAD

COME R3 ]

9ICE RS, $REGLY $"AND™ QF aad

INC SREGS JHUMF ERRDR CODNTER
¥

}ACOMPARE (CXPD PRODOVCTSRII:(RCYD (SUMsCARRYI PRODODCT/NFAC2+4}

CNPB RINFACHHA H

BEQ L3 AR IF AGREE

BIS KL, ke FSET EAROR FLAG
}

CHPB NMEACY+4 MFACZ+4 JLE)=(5eC) 7

HER as ;88 IF SaME

j £.14 SREGT FBUNP DEIFFETNECE COUNTER
]

5T $REGLI JCHECK OF PRINT ?

BGT 245 $BR 1F CHECK MODE

T R $ERROA QCCUHRED 2

BEQ 205 FAR IF NOT
H

BPL 78 FBF IF WOT SUN RepoRr

cLe R2 H

BI3B NFACL+4, R2 JGET REVD Sud LN LOB R2
]

ERFOR 16 $MULNEY WULTTPALY RDM ERROR, 3Om

FUMULNET SULTIPLY ROK CONPENTS ERROR™

H =M[ER~ = HFP MIER 4-BIT DiATA SLICE, IN POCO3:00>

3 ~WAND- = HFPF MAND 4-30T DATA SLICE, [N T1<D3:00%»

] £-DATA = EXPD MULTIP.Y ROM QUTPOT, 1M RISQTIOO0

H R-DATA = RCUD NOULTIPLY ROM QUTPOL, [N R2<E7:G0%
H

TSTH L) ¥

dEQ 205 FAR L[F NO SU+CARRY ERROR

CLR P2 H

BRI SB WFAC2+ 4,702 JGET RCWD SUMs CAREY [N LOR F2)
¥

ERFOR 16 FMULSET WULTTPLY ROM £RROR, SUMSCADRY

PUMHULNET? NULTLPLY RJM CONPENTS ERRUR™

~MTER- = HF2 AIER 4-1IT DATN SLECE, [N 20<03700»
—HAND- AFP ANND 4-3[T OATh SLICE, [N RALCOI100>
E=0ATA = EXPD WULTIPLY RUM OQfPUT, TR RICGT:00>

A=-DAThA = RCYD MULTIPLY FOM DUTRUT, TN B32¢07:00>

TR

IEQ 0146
5R1 0l6h



POP~11/60 FP11~E WARDNARE DIAGWDSTIC MACYLl 30{1Q046} 0Q2-SEP-TT 2Z341 PAGE 145 SEQ 0147
DAFPEA.FIL 02-SEP-77 17:50 Té3 WOLMEY, WOLTIPLY ROM CONTEZNTS SEQ 0167
1621 - ]
7628 N0 ERRORS DETECESD .
7529 024126 005237 001323 2053 e SREGLD }BOMP TNTERNWAL COQNTEW
630 024132 005301 bEC RL JLODE OF WAWMD Dara {11)-(0d}
T631  Q24E34 002262 BcE 45 JHEXT LDOP
7632 : ¥
1633 024136 005300 DEC U] JLODP OF WMIER DATA [17)~(00}
TEI4 024140 002251 BGE s FIEYT LOOP
1635 ¥
1636 $ODME ALL LOCATEONS OF TATS ROM 7
7537 FAAT EARDRS ENCOUNTERED ?
7618 024142 013705 001315 SREGS , RS anF ERRORS 7
76319 024146 053705 001120 BLS SHEGT, RS H
7640 0ZAI52 001413 BEQ 403 }BR IF WOoME
1641 H
T642 024154 005337 001330 DEL $REZ13 OB TOH NEXIY WDDE
TE43 024160 100410 ELH 405 3-1=DORE PRINT, EXIT IO BEIT
1644 $0=DONE CHECK, PRINT ERRORS -
7645 024152 012737 024172 001222 Hay 12395, 5LPERS FERIT TD AFTER ERROR CalLl
7645 024170 104020 EEROR 2D JNGLTIPLY ROM ERROR, GENERAL
1607 }PHOLEET WOLTIPLY ROM ERROR"
T648 ; RUNEEE = NOLTIPLY ROA NOMBER, (0C) -> (16)
7649 ] TOTERR = TOTAL § OF ERROFS QETECTED IW THi5 HoM
1659 ] 5¢¥54C = COUNY DF WUMBER OF TINES (5UM) #0T= (SUM+CARRY)
1551 F S0-L0R = "OR* OF 3ND DATA FOR THIS RON, & "0%:S5TOCK-L
T652 3 BD-AND = "AND® OF BAD DATA FOR THIS ROM, A "]°%=SPUCK-K
TES3 04172 ©12737 023730 w0122 395: nor BI85, SLPERR FMAKE A TIGHT ERRD? LODOP
7554 024200 040516 BR 0% FNGH GO O SPECIFIC
1655
J656 JENTER NERE TO &0 T2 BEKY ROU
TEST 0x4z02 005337 DOL30G 105 BEC SREG2 $LO0P OW WARD SECTION, (63-(0)
TE58 074206 DOZ402 sLT 4135 JEXIY
TS0 024210 GOC13T 423556 INP % IWEXT LoGP
1660 H
T651 0Xa2l4  ©GD533T 001304 4152 BEE §REGL sLODF OX AIER SECTION {1)-{0}
T6E2 024220 002402 BLt TST64 35 a0 TO NEXT TEST WHEN DONE ALl nnnnfu:ansssctlou
;:gs 024222 Q0P13T 023534 JMP 15 $WEXT aop
1 H
TEES FDONE WITH ALL LOCATIDNS OF ALL 14.7{16)} WULNET ROMS
1666
1557
T65R
1&59 ”.t.’"’*.!I'll'lll'll.Il.I.I’III.‘*II’I..I‘UQ&IQ'*"’“l‘*t'tkll. [a k4
1610 FETEST B4 WOLNEY, SUN/CARRY REGISTERS, COONTER AOM CONTENTS
7671
Mei2 F] THIS TEST VERIFILS THE CONYEITS OF EACH DF THE POURTEEW
7673 F {IDENTEICAL) MULEET CDUNTER POMS. FOR EACH ROM:
1614 H
7675 ] - 4 GROGPS OF 2 [H-ADDPRESS LINESI ARE VIRIED
1675 ¥ 10 ALL THE POSSIBLE ADDRESS COMBIMATIONS THAT
1617 ] CAE 9E SENERATED AT THE “NUL-XX" 20M JOTPUTS
TETR ¥ ~ AT EACH REFERENCASLE DRYA/ROM LOCATION (256. WAK)
7679 3 TdE SON AND CRRRY ROM OUTPOTS ARE CHECXED 1O BE
1620 ¥ TAE CORRECT VALDE,
1591 ¥
POP-11/50 FP11-E HARUNARE DIAGHOSTIC MACYLL 30L{1046) O02Z-SEF-TT 22141 PLGE 145 563 014%
0QFPEA.P1] D2-5EP-77 17:50 T64 MULNEY, SUM/CARRY RESISTERS, COUNTER RON CONWTENTS 38d G1aR
kLT:r] ] AY ERKOR IN TRIS TESY IS PROSABLY MUST DIRECTLY DUE TO A
TE93 ] FAULT IN THE MOLNET COUNTER %0% UWDER TEST. HOWEVWES, THE
7584 ¥ MULNET ALU ANO TT5 CARRY LOGIC ARE ALSO IN THE BATAPATH,
T6RYS ] ALOBG WITH THE 534 AND CARRY REGLSTERS AND THELR CONTROL
7685 H LOSIC (DN FEXP). THE WIER, ¥AMD, NOL-XX ROMS WERE
7587 H SUBSTANYIALLY FERIFLED TN THE PREVIOOS TEST.
1598 7
1639 i e
690 3 REGISTER/LICATION DSE;
1591 bl -
1692 7 SREGS  -CMTR ROM LOCATIDE COUNTER, (377)-(000%
T693 } SREGT  -ROM ADDRESS MASK, (0OQ)-BBIT Ff {210)-6LLY
694 ¥ SPEGI0  -INTERNAL COONTER L[={50443]
ThoY 3} SREGLY ~-PRODUCT ALIGS-SHIFT CONSTAME [-8,-10,...,-341
7696 3} SREE1Z -MAND ALIGH-SHIFT CONSTANT [-4,0,4,%,12,16,201
TERT 3 $REGLI  -CLASS CODE = ROME#ECOD
1594 3} SREG14 -CAT 4-BLT MIER OATA
1699 b S$REG1S -{Bl 4-BIT WLED DATL
TT00 ¥ SREGLE -CC1 4-BIT MAND DATA
1101 } SRECIT —-ZDJ 1-BTIT WLED DATA
7702 ?
ksl E] ; MEACO+ -LSSEMBLED SLER/NAWD OPEIAND {ACO)
1704 } NFAC1+ ~MULNET{SUM], FROM{AI1}
;;gz ¥ MERCZ+ -WULMETECAARY), FRON(ACZ-ACLY
i
1107 ¥ "o -{TENP}
7748 H 3 -ACTOAL CNTR ROM ABRRESS, (000)-{377}
1709 ] R2? —-EXPECTED LCCLS551 DAta FROM CNTR ROM, [TEMF}
7710 ] %3 -RECEIVED [CCS55T DATh FROM CHTR ROM, (TEWR)
1711 ] Re -CHTR ROM F¥K, (00)-(15)
T2 5 4] —(TEMF}
7713 ) m———- ———
TI14 3
1115 3
TTLE 7 PROGRAM  ACTUAL-CNTR  COSNECTIDNS TN
mi 3 REOX-F§g ROM RIT §¥°5 "4UL-KX™ ROMS
719 ¥ mmmmmmmmmmme mmmeeo
1719 ' 1] €01:00) MOL-1D0,91¢170%; HUL-.o.QOCGT 43
7720 ] 01 <03:02» MOL-10,01€3223) KUL-.,=00<T36>
1721 ; 2 05104 NUL=11,02¢15057 MEL-10,0145:4>
12 } 03 <07:96> MUL-11,02¢3:25F MUL~10,0L1¢TEa>
7723 : 1] 09108 MIML=12,03<1:077 MUL-11,02¢524>
1724 ? 05 €11:10% NUL=12,03€31235 MHL-1L,02¢T:16>
1723 3 05 €13:ldr WUL-13,04¢1:05F NOL-12,03L514>
TI26 ; o7 <15:14>» MUL~13,94¢3:2>) MUL-12,01¢7:6%
T F] | 1] 17:18> MUL-14,05¢1103; MUL-13,34¢5t4>
N 3 11 <19:18> WUL-14,05¢3223; MUL-13,04<7:4>
7189 ] 12 211203 MOL-15,0641400; YUL-14,65¢514>
7130 ] 13 231223 MUL-15,06€312>) WNUL-14,03¢7:6>
7131 ¥ it €25:24> WUL-15,..€120%3 WUL-15,06¢5:4>
1132 ) 15 €21:76> NDL-16.22€322%; MUL-15,06<7:6>
1733 }
7734 ; wm e
1735 H €UMLEJERRDT IRFOZ
7736 )
7727 H FHUASKR



POP-11/50 7211-E MARDWARE DLAGMISTIC MREYEL 30C1045) 02-SEP-T77 22:41 PRGE 147 SEQ 0149

DAFFEA, P11 03~SEP-77 17150 Thy WOLNEX, SUM/CLRRY REGLSTERS, CDUNTER R0M CONTEATS SE¥ 0159

1738 ¥ - CPREVIOOSLE FERIFIED]

1739 3

1740 ! FEXP/LY

141 3 NEET=ALE-CONTROL

TI42 )

7743 1 FUUL/ K10

T4 F CRTR-ROMS, SUR-RES, CARRY-REC, SNET-LLY

TT48 }

1146 ) FALO/ELL

;:41 3 CPREVIDDSLY VERTFEED]

48

17140 ;’Itl.l'l!l’lilltitlttt.lll AFASANArEAS AN EA R T AR AN T AR AN

TTS0 024226 000004 13r64:  SCOPE

1151 ’

7152 024230 104405 024736 CNDSES 205 $SEYOF FOR ESCAPE ON ERROA, [F S5¥5=1

7753 024234 012717 052525 002645 uay SALTP, MFACD+D JSATUP SIGH, EXPY FOR MPP LNSTR

TI54 074742 170127 040200 LOFPS  §049200 TRTR DISAPLE, D-MODE

1155 024246 012137 Q00007 001342 noy I1,5TINES J00 7 TTERATIONS DF THIS TEST -

1;:3 024254 005017 001322 CLR SREGLO . JZAP INTERWAL CDUNTER

7 H

1758 JL0DP DY THE 14./(16) COUNTER ROMS (#00-15)

;;2: 024260 012704 000015 nay FLS,RA )

H

TI61 }SLOOP ON WERY ROM DNOER TEST ENTERS HERE

1763 024264 010400 1%: nGy RALRD sALISN SHIFT CAST FOR MAMD 3ITS

1763 Q142566 00520? ASR RY 3 =TROMBF2Iv4—4

1764 024270 006300 ASL 70 3

TI6% 024272 006300 ASL ®D H

176% 024274 162700 0DODOM SuB 4, R0 3

TTET 024300 0J0G3IT 001326 Hny RO, $REGL2 JSTORE AERE

1768 }

T169 024304 010400 uo¥ R4, %0 FCET ROM F0K

TTH0 024308 ODA3O0D ASL RT ¥

7711 024310 062700 000010 40D 1198 1 JALIGR SHIFT CEST FOR PRODUCT RLTS

TT12 024314 005400 NEE ]0 5 ==C2*ROWHIE+d.1

71131 04316 010037  0D13zZ4 ADY R0,$REGLY 3STORE WERE

17114 H

TITS 024322 10437 001330 ¥ R4,5REGI 3CLASSCOY=ROMECD>

7116 024326 042737 177776 001330 BIC A~CHITH0,$REL1I FSTORE MERE

1113 3

TR jLODOP DN {400) LOCATEONS/ROA, ROMS #{02)-(13)

1w 3LOOE ON (100) LOCATIONS/ROM, ROMS ${00}-{01), (14)-{1%5)

TT90 024334 012737 Q00377  O0L316 oy $371,$RECSH JMAX OF B-RITS

TIB1 024342 0Q503T 001320 CLR SREGT JSETOP FOR FOLL RANGE

VT2 024346 Q204327 0DOOGZ CHP R4, 102 }

7793 024352 002403 ALY 24 1

T84 024354 020427 GO0OD13 CHe Re,#L3 H

TS (24360 003403 HLE EE ¥

77186 024362 012737 000210 001320 2§: uo¥ E2L0,$REST 36,817 RODX FOR (00)-{01), (14)-{1%)

TiaT 3

TTR5 J*LOOP ON NEXT ROM LOCATION ONDER TESY ENTERS HERE

Teg 024370 O0S323T Q02640 a5y 111 Dal.0GP #BUMP CLOCK IM.A.LOOP COUNT

Tred 924174 00473IT 024752 J5R PC,MAPADR FS509R THAT TRANSFORMS COUNT -3 ROMRDR

Tr%L BZ4400  ED3553 3CS 113 3IF RETORN WITH C-d(T SET, ENDICATES

TT92 3 THAT IT IS5 PAYSICALLY 14PDSSIBLE TO

71913 } GEMERATE THIS ROM ADDRESS.
POP-11750 FPI1-£ AAGDAARE DCLGHESTIC MACYLIL 301046} 02-SEP-T7 22:41 PLGE 148 SKEY 0153
DQFPEA.B1) 02-5EP=-77 17150 T54 MULBET, SUMSCARRY REGISTERS, COUBTER RGN CONTENTS k2 0179

T34 H

T8 #TRES KEXT SEQUENCE OF CODE LOOPS UP THE APPROPRIATE [A1, IB],

7156 FLCY, AND £DY YALURS Tu USE PD CENERATE THE RES[RED ROM

7197 $ADORESS AT THE COONTER ROM INPUTS.

T199 024402 004737 25156 J5R PC,OFFCLL JGET RO=DF¥SET INM CODEA TABLE

7799 024406 116003 025256 Movh CDOEA{RO}, RE JEET [AJ PROM TAHLE

A0 Di4412 BDOS4E aMI 115 $ILLECAL TF 4 [-1)

7401 024414 010337 O@d1332 40V RI,SRECEE 3STORE AMRY

7002 }

1403 Q24420 115007 025316 A0v8 CODERL RO, #2 IGEY [CBY FROM TABLE

7404 08424 10054) BT 115 JILLEGAL IF A (-1)

TAD3 (24426 OLD23T 001334 A9y R1,5REC1S FSTORE awRY

TALE I

1907 024432 006303 ASL R3 H

7908 014434 006303 ASL ®3 H

7909 D244356 G42703 17T76T BEC £4CHTTEY, &) 3=CODEAS 124 000

TR1D ;

Tal1 NzAd442 Q0473T  D25164 J5R PC,OFFCLT JRO=0FFSET INTD CODEC TABLE

1AL Did446 116602 025356 AOTB CODEC{RO), &2 FCET LC) FRAM TAILE

T413 D24457 104526 LLIY 115 FILLECAL IF X (-1}

7814 024454 010217 001336 uov R2,5REC1S 7STORE AMAY

TBES }

7916 024460 004737 D25L64 JsR rC,OFrFCL2 JRO=OFFSET INTO CIDED TABLR

TRLY OC24464 116002 Q25375 MOvE COOEDLRQY, R2 7GET D7 FRMH TABLE

7418 024470 LOOSIT BM1 11% FTILLEGAL IF A (-1}

7919 D24472 OL02IT 001340 "oy R2,5REGLT ISTORE AWMLY

7920 H

1821 JEUT ARMD=EDIFCBIRCC), ALIGWER, INTD WORD-C,D

7922 024476 413703 001340 LI g SREGLY,R) JGET LD

TB2Y 024502 012321 000004 ASA M, R3 FLEFT-4

7924 024506 053703 001334 BLS SREC15,RI FFORN COIRLR)

TE25 024512 GT2327 000004 ASH ¥4,01 sLEFT-4

TB26 D24516 0531703 031316 AL SREZ16,R] JFRM COISCAMECC]

7AZT 024522 005002 CLR /2 JINF dl BITS

7948 024524 073237 001326 ASHE SREGLZ,R2 . SALIGN MAND IN (R2:R3}

TAIY D24530 042702 170000 BIcC FLTO0R00, R2 JLZAF UNOSED

7830 D24534 010237 002552 NOT RZ,MFACO+4 SIMSERT MAND

T43F 024540 010337 QO2R54 NOY¥ RI,MFACO+E 7 IRTD OPEAARD

1832 FPUT MIER=CAIFCAY IRTD WORD-9

1833 024544 013700 001332 uov SRESLALAO $GET CAI

TH24 024550 072027 000004 A3R [ 1791 LEFT-4

1835 024554 053700 001332 Als SREGLE, RO sFORK CAJRLE)

;g;? 024560 01003 002550 NaY RO, MPACO+2 FINSERT MJER

E

BB JCALCULATE EEPECTED CICSST IN RIL3td>

TBIG 024564 010102 LIrb PL.R2 JGET Ui% ADDRESS

7940 024556 012105 000002 ND¥ ¥2,R5 32 GRODPS OF BIfS

Th41 024571 005046 451 CLR =-[5P) JICLEAR SUBTOTAL

1342 024574 012700 000G04 MDY 24,10 i4 NITS/pROUP

TA41  CZ4600 Q95202 551 RSR R2 $E=-RIT=NEXT §¥ GHOOP

7844 024602 0035516 kDL (5P} FR00 TO SGRTDTAL

TE45 (24604 0770103 508 RO, 58 +LOOPF O & RITS5/GROUP

T84 024606 077507 {111 Rordl FLOUP UN 2 GRIUFS

7A4T 034610 0326402 W0y {5714,R2 JCET B€3:0> sOM

TAAB D24612 HGS30Q ASL ]2 JALIGR

T4 D24614 052693 D (5T)v, B2 PAOD ACN20> QN



POP-11/680 FP11-E HARDWARE DLAGNDSTIC WACY11 30(1044) 02-S5EP=T77 2}341 PAEE 149 5EQ 0151

DAFPEA.P11 02-SER-TT 17150 "%t HOLMET, SOM/CARRY RECISTERS, COUWTER 20N CONTEETS SEQ 0171

7050 ! . )

7851 024515 104406 ERRENT JOONT CEANSRE DATA LN ERROR LOOP

TR52 }=——m cmm e ERROR~ L OOE~ENPERS = HERE————u ws

7053 3

B854 JHONM ACTELLLY ROF THIS OLPA THRO TAC KOULEXY

TB55 024620 012700 002846 e INFLTO, RO JPTR TO BATA AREL

7956 014624 1712420 : Lo {RO3 e AED JLOAD WIER, MAND 0 ACO

95T 024626 LT000S 63512 PP JEEY WELEET RESOLYS

7858 024630 105737 002645 raTR LPTITE JIF TICEY LODP-DA-ERROR SET, THEN HAAZ IN LooP

Tasg 024634 O013T4 LT3 63 3 WITB} LIRE-CLOCK OFF, & FPS(PID=1/FAM=0)

785 3

TREL 024536 174120 STD ACL CROM* JSTORE MULEET(SUN) TH NPACYL

;ssz 024640 174210 . 31D AC2,(RO) . ISTORE XULWET{ SOM+CARRY) TH MFACY?

453 3

7864 024642 104423 0DI6%6 PIXFRA  ,MFACL+D JEAP SIGH, EIP AND FORM

;ass 024645 104423 Q02666 FIXFRL WFAC2¢0 3 FRACCS9IS1> IM WORD-A

a56 }

7857 024657 104432 002556 QD2656 SUBGAN ,HFACL, NFAC? $PORN MOLEET(CARAY =

7658 3 WULBET{SUM«CARRY)-HULWET(SUN), IN 4FAC2

7869 3

7670 074660 104431 Q01324 002656 ASHEAM L,$REGLL,MFACL JSTN IN ¥ORD-C<L10)>

7671 024566 104431 001324 002656 ASHEAA ,5REGLI,AFACI JCARRY IN HORD-CCAT 2>

7872 ?

7873 JCOMNIER SUNM, CARRY IMIO C(ECSS5) I8 R3C330>

TETA  OFASTA  DL3ITOZ  G026E2 nat MFACIed, PR3 SEET SUN

TATS 024700 (42703 TTITA 104 §-ci,m3 SCLEAR REST

78716 024704 013700 0DZE72 T HPAC2+4 RO FGET CARRY

7677 024710 042700 1771763 alc $-C14,R0 $CLEAR REST

;a;a 024714 050003 BES RO, A3 JFORM [CCSSI RECELVED DATA

279 3

1860 J*CONPRRE (ELPECTED LCCSS5IFR2)I(RECEIVED CCCSSI/R3)

79T 024716 020203 cue RZ, 3 3

7R32 024720 001401 BER 105 FOR IF AGWEE

7803 3

T804 024722 104917 ERROR 17 JERROR IN CHTR ROM CONTENTS

1885 FOMOLNET COUNYER ROd CONTENTS ERRQR®

7885 3 RONSEE = /04 WOMBER DF ROM LN WHICH ER®IR DETECTED

1887 ) ROMADR = RO ADDRESS QF BAD LOCATION

7831 H E-DATL = EXPO DRTA, IN FORNAT CCCSS) IN R€03:00>

7889 5 R-DAtA = REYD OATA, I[N PDRNAT CCCS51 [N 23<03: 0>

7890

7891 JEATER HERE IF LOCATION OK

7892 024724 005237 001322 1052 [¥C $SREGLD 3BIMP TETERAAL COONYER

1833 D24730 005337 OKLF16 115: UEC SRESS ;LDDP ON ZDHRT

733; 024734 002215 BEE 3 #MEXT LODP

78 3

7895 024736 005104 20%; BEC .31 3LDOP DN ROM WUNBER {15}-(0Q)

7897 024740 002407 sLT FIE JEXLT IF DOME

7690 024742 00D137 024264 e 15 FUEXT POu

7894 3

7860 FOONE WITH ALL LOCATIONS OF LLL 14.7(15) CGUMTER ROMS

7901 024746 DOD1IT 025416 1s: NP EXTOO1 FMOST JUMP TO EXIT

7902 H

;’903 SEERERERTFLLFFRRERTLELEIE PP F A FERE R TEFERRFR PRI ESFFRREL i LY

904 ¥ :

905 3 THE FOLLOVING SUBAOGTINE IS OUSED T0 REWAP THE CDONTER ¥ALUE
POP-11/50 FP11-£ HARDMARE DEAGNOSTIC NACY1L 30(1046) D2-3EP-J7 22:41 ORGE 150 SEu 0152
DQFPER.P1L 02-5€P=17 17150 44 MOLMET, SOM/CARRY REGISTERS, COUNTER ROM CONTENTS SE2 9172

7905 H f0 TRE ROM ADORESS BITS AS THEY ACTURLLY EXIST AT THE INPUTS

1507 3 T0 THE COUNTER {COUNTER) ROMS.

79049 H

1903 ) ENTER HITH: RA=AOM NUNAER, {00)-(15)

7910 3 $RECS=COUNT FALUE, (000)-{37T)

7911 : SHECT=TLLEGAL BIT MASE, (000} OR (210}

7912 H EXIT WITR: C=BIT= 1/ILLTGRL-ADDR, C/¥ALID-ADOR

7911 ! RL=GENERATED ROK LODRESS

7914 ! TEMPS: RO,RS

7915 ]

T9YS  D24757 010441 WAPADR: MOY R4, R1 FGET ROM NUMBER

7917 UZ4154 006201 ASR "1 3SET L50=0

79L3 024756 006301 ASL [ $FOR L WORD OFFSET

7919 024750 GO0IT1 025040 e TG SE0 T RDUTINE SPECIFLED BY IABLE

7920 3

7921 FTYPES1, RON-ADDR=COUNTER-VALIE, ROMS ¥ 00,01,04,05,10,1t

792¢ 024764 01370% 00136 105z 4ay SREGE,R1 SEXACT COPY

;923 024770 000415 BR 105 FAMD CONTINUE

924 3

7925 FTYPER2, RENAF FUNCTION/L/, 7OMS # ¢2,01,06,07,12,12

7926 024772 012705 025056 11%: (i1 #315,R5 JPTR TO FORCTTON TABLE

7927 L24TIE 000402 BR 0% H

F L] [

1922 FTEPESY, REMAP FONCETION/B/, RTUMS 4 14,15

7930 025000 012705 025116 1243 MG pe25,05 FPIR TD FUMCTION TABLE

7911 H

7932 300 THE REMAP

7933 025004 005001 205 CLR RL JBASE OF ZERD

7934 025006 012500 13: nOv¥ (R514,4R0 JGET DEST R

7%35 02501G 001405 BEQ s +1F ZERD, Dawe

79316 025012 132537 00131e By? (R3}+,5AESE sTES® SGURCE AC?

7937 (25016 Q01773 BEQ 215 #IF LERG, SKIP IT

7938 025020 050001 BIS RO, R1 JELSE MOYE SRC -> DST

;g:: 025022 46OTT1 BR 1% FAND CONT

1941 JNDW CRECK FOR FALID RDDRESSES

7942 025024 090241 105z cLC 3 ASSUNE YALID

7943 0215026 033701 401320 BIT SREGT,R1 IANY IMYALED 9ITS S5ET ?

7944 025032 Q01401 BEG 395 7BR IF WOt

7945 015034 000251 SEC JVES, SICAAL ENTALID

7946 025036 000207 3952 RES BC 3 AND RETON

1947 H

948 R et T T SR U

1949 § TIBLE # 1, SPECIFY PEWAP FONCYLON TC USE

TR30 3

7951 3 ADDR RONEF  FONCEIONS A4S

7952 025040 024764 10%: LNORD  10% 100-01  1-DIRECT

7953 025042 024772 LdORD 115 $02-03 2-uEMRE/NS

7954 025044 024754 JMDRD 105 34-05  1-pIRECT

7955 025046 024772 LHORD 113 306-01  2-REMAPSAS

7956 025050 024764 LMORD 103 $10-11  1-DIRECY

1951 025052 Q24772 L4aRD 115 PL2-13  2-RINNPIAS

7959 025054 €25000 JWORD 125 314-15  I-REMAPFBJ

959 ;

1960 Fm m = e e o e e e e e e e e e e e e m e m e e

1961 3 SPECIFY REMAP FUNCTIAN /&/, PAR RO¥S:



PDP-1L/60 FPI1-E HAROWARE DIAGNQSYTIC

BarpPEA, 1L

T963
T963
1964
1945
1986
7967
1958
T969
1970
7971
T97T
1973
T3
7975
1976
T
7918
1919
‘1980
1381
7982
1983
7284
1985
7985
FELN]
79848
7989
7990
1391
1992
7993
T994
1995
1996
7997
7299
T79%
B0OY
1401
8092
BD03
aul4
B405
BOGG
07
|: ET1+ES
009
A1
a1l
RO12
8013
an14
B115
Bi16
Ra17

POP-117%0 FPL1-E HRANJARE DEASNISTIC

G25056
B25062
0250584
925072
4215076
025102
25196
225112

025116
b25122
V25126
925132
025136
425142
025146
015151

025156
025162

025164
025166
025170
025172
025174
025176
025200
425207
025106

350

OQFPEA.P1t

2018
Bula
BO20
4221
Bu22
a02)
4034
guis
O]
AO3T
8328
BY23
8430
LE]
H112
2333
HO34
B33
fAluin
FERE
#8013
fu39
804k
LLEYT
42
A043
B344
a24s5
AG46
AO4T
843
A043
8350
AQS1
3352
aus2a
LHET |
Bi53
Q955
B157?
B:154
8333
ARG
BO&1
Bis}
AUG3
H154
LRLE]
RUBS
AJGT
: BLT
A6
R0
A9l
BIT2
RT3

D232t 4
025220
025274
D25210

025232
025235
Qra2a?

025244
025350
025254

02-5EP-17

anpz00
000100
do0an
900020
Qo001
Q0004
0gaoo
000301

000200
ae0100
000040
000029
0610
GooGa4
4009032
000041

012705
005003

016300
012502
001404
132501
0a17TH
0530209
[ [+1r 0 ]
053700
o0t

090620

0-SER~T7?

Q0401¢
neooo4
044002
0e2600

000004
900002
0o0000

000004
naao0z
1y di v

17250

200100
000200
|40a020
Qo000 4%
000004
0004190
490001
100002

000100
o0g200
ag00 40
990020
oe0Ga 4
oderc
110002
000001

425210

001330

@0a420

17150

909001
tooio0
oo

00200
0Gdeic

0QU040
oconaz

MACY¥I1 AG(1046)

03-3£P-TT 22:41 ePucE 151

54 MOLWET, STUMFCARRY RECTSTERS, COUNTER RON COMTENTS
EE .
H 02,03, 06,07, 11,13
3
3 08t SREC
ans: MORD  BIFI ALTE 3BSTT <= SRCA
MORD  BIYE,RITY )B5TS <— SRCT
LNORD  BIT5,BITA Je8T5 <— Secd
JMORE BIT4ALTS JOSTA ¢- SRCS
NORD  BITY,BET2 $05T3 <- S%C2
JHORD  BI12,BIT3 10812 <= SRCI
LHORD  AITE, BITO JO%T] <- SECO
-NORD  BITO,BITL pOST ¢~ 39C1
;
} SPECEFY REWLP FONCTLON /BF, "OR ROMSI
3
[ 14,15
3
) DST SEC
25 MORD  BETZ,ALTH $0ST7 <= SRCE
-MORD  HIT6,BITY 30816 <- SRCT
MORD  BITS,BITS 30875 <- SRCS
LHORD  BITL BITY FOSTY - SRC4
LMORD  BIT3,BLT2 F08T3 <~ SAC2
-¥0RD  RIT2,BIT3 30512 <- ERCi
LHIRD  BITENITL SOSTL ¢~ s’cl
.WORD  BITO,BLTO JDET0 <~ SACO
H
FEEERERERFEEIPR IR TREEEELEERESRICETAdEEFTEREERERERPIREISEFREIEIFEIRS
3
3 tHE fOLLOWING SOBROSTINE 15 BSED ABOVE TO YRANSFORM PHE
) ROM ADORESS, WAICE RAMGES FRIW (OBO) TO {ITTI/(NT7}
3 CDEPENDINC YPGA THE CATR RDNM DNAER TEST), INTD THE ACTOAL
[ OL5PLACEMENT WEZDED TO OFFSE? INTD PHE CODEX TABLES BELDW
3
3 ENTER WITH: RL=ROM ADOW
3 SREGLI=CLA55C0>
) EEIT WITH3 EG=GPPSEL CALL
’ tEMPS 3 R1,R3,R5
}
3 ~OFFSET FOR CODE-A/@* ENTAY POLNT
oFfFcLl: MOV JOFFTBA, RS $IMITIALIZE TAHLE PTR
CLR R JZAP BASE MAZK
3"OFFSEY FOR CODE-C/FP* SNERY POINT
GPFCL2: MGY R3, R0 FGET BRSE MASK
951 v [R5}, R2 3RE=DEST BIT POSITION
BEQ 10§ 3IF ZERD, DONE
a1t (RS )+, R1 JTES? SDURCE ATT
BER 95 ;TP ZERD, SKIP It
s R3, R0 ;IF -ZER3, SET DIST GIT
BR 95 3
105: RIS $RECLI, RO $RITSO IS CLASSCO>
RTS BC SARD DONE

H

CODE-AFE OFFSET CEMERATIN® TABLE

)
QFFYBA: .¥WORD
MACTYLID 30(1046)

BIT4,BIT4 105T4 €- SRCH
02-5EP-TT 22:41 PACE 152

T4 MULMET, SOM/CAREY RECISTERS, COUNTER ROM CONTENTS
+ HGRD BIT1,8ITD D513 <- SRCO
-HORD BIT2,8LT6 s08T2 (- SHCH
- HORD BITT,BET2 »BSTY - SRC2
- #0RD o 3 DUNE
Jomm ———
JCORE-C DFFIET GEMERATION TRBLE
- WoRD BItd,BIT? JBST2 - SRCT
+adR0 BITL,HTTZ FASTL <~ 5AFY
- HORD [/ }DONE
¥
JCORE-D GFFSET GEMZRATLION TRILE
- 0RO BIT2, AITS $OSTZ €~ SRCS
+ HORD BIT]1,BET1 $DSTL <- §nr]
- WURD ] FLONE

L)

?
BEFSFRERESRESER IS TEOEETIEREEIFPIT TR RTETREEER It ERFETETIRIRET I}

30 THAT

ROTIRG:

L R T U P A T P I T P Py

THE FOLLOWING FOUR TAOLES LTODEA, CDDEB, CODEC, CODED] CONTAIN
THE 4-BIT (PERANOS NECESSARY FQ IMPDT 10 THE “NUL-XX" ROWS,

TEE FULLCEST) CYCLE OF ADDRESSES MAY HE IWNPUT TO

THE MOLMET COJNTER ROMS, IN A PREDETERAINED OROER.

[MIERZGI=CA/ATRCLS 4]
CNRUD/ 28T=10/ ¢ TRCB/ATFCC/42, SHIFTED AND ZERGFILLED

WHERE A,3,T,0 ARE THE 4=BLT YALDES DETAIMED
FROM THE TABLES BELDM

EXRMPLERL:

COUATER RUM ADDR I[NPITS FROM WULTIPLY "MOL-XX"™
RONS BITSCS14>, <1:0> {CLASS -S54107)
(COUXKTER ROR NS ODTPOT MNETSTIMS2:AY]

CHTR-ADORCT, I3 =MOL1LCS 42, TA=NIERCTI 42 I*LC=MANDLQTE D4>]
CHNTR-AODRCE, 2> =M0L12¢1 202, CA=MIERCT 4D T*CB=MANDC112002]
CNTR-ANORLS p 12 =MULDICLI 00 LA=NIERCIZO» JAID=HANDLY5: 1221
CHTR-L0ORCA, 03 =HULG2CHI A, CA=NIERCIT O IXIB=HAXDC1120B>]

EXAMPLERZ:

COUNTER ROM LDDR L[APJTS FROR SOLTIPLY "MOL-XX™
RDMS* BITS<T, 33, €3:2> (CLASS "T158327)
CCOUNTER ROA ¥/ DUTPET MNETSUMLIIZN0)

CHTR-ADDRST, 3> =00 11¢T16>, CAHMLERCT: >I*[C=MANDCOT2043]
CNYR-ADDRSG, 2> =MULL2C3:23, CA=MIERCT 14> IF[I=HANDLI1:0923]
CHTR-4DDRCS, 1a=v0L0ACIAz22, TRN=N[ERCIZA) I LO=HANDC LS2122]
CNTR-ADCRCE, 03 =MIL02CT56>, Ch=MEERC 22O I CH=MAND<L1:08>]

FRPEVEETETERETEFETR R8P FRIET IR ECEACTEFETETRFTEEFETEIFOIINENELEiSELE}

CJOE-R TAALE

SEQ P153

SEG 0173

SEQ 0154
SE3 0174



POP-11750 FPL1-E

BQFPEL, PIL

BOT4
aors
A015
a6y
8078
8079
BQAD
1081
acaz
BOR3
4084
a08s
1117
087
a088
B0RY
H090
A9
1L ¥
8093
8094
8095
8095
B)e7
8098
8099
4100
ain
g102
2103
5104
B10S
106
aley
aipa
7109
[ 183
a1l
Al12
A113
Bl1l4
8115
8116
9117
Bild
e119
4120
a121
8122
123
9124
B12S
b il ]
3127
B129
a2

POP-11/60 FP1iI«E AARONARE DINGHNOSTIC

025256
325360
025262
G25264
025266
025270
625272
025274
025176
025300
#25302
Q25304
925306
025310
025312
025314

025316
025329
025322
625324
025324
925330
025332
25314
025334
025340
925342
025344
025346
025350
025352
025354

DAFPEN. 1]

a13%
i3l
#1132
8133
8134
5133
2136
13T
49138
A11i9
G140
a14l
8142
Bl14)
144
8145
Al46

025356
033350
025362
025364
625366
025370
25372
025374

025376
025400
025402
GI5404
025406
025410
025412
25414

035416

HARGNARE DIAGAGSTIC

Q2-5EP-TT 17150

207
007
oy
07
Qo1
007

007
ol
Q07
aey
007
Q07
0o7?
011
14

aon
213
0G2
Q01
004
1K
082
015
004
o1y
i1 ]
g0s
1o

005
011

0Z-5EF=-FT 17

o0
002
004
Q06
000
oo4
[ 3%}
016G

000
o0l
d02
003

043
002
001

oo0
003
0d4
042
olo
(1]
M6
o1l
oi4
1%
014
012
oty

7
Eb

50

000
e
215
177
000
D19
o113
014

00
Da3
002
Gt

@05
DE4
002

NAGY11 30{1046) 02-SEP-7T 22541 FREE 1%3 SER 0155
T4 MOLNET, 3S0M/CARRY REGISTERS, COUNTER RON CONTENTS SEG 0175
- AFFSET=CETR-ADDRAC4, 0,6, 2> FCLASSCOD
H
3 NOLE:  CLASScO»=D FOR "S410°, CLASSCO»=1 FOR “7432°
H
] coRE conE CHTR-ADDR
1 CLASS: [S418) (7§32) <,  <6,2>
5 ——mtwa  meamms mwmms —
CODBAT .8YIE 07, 16 200 00
JBYTE 0T, 14 200 0t
LATEE  B7, 15 300 10
.BYTE 0T, 16 100 11
-AYTE  OT, 14 13 o0
BYte 01, 15 301 o1
BYTE 11, 14 ITH 10
.BYTE 07, 16 1 11
LAY 11, 14 ip o0
L8YTE 07, 16 e 131
.BYTE 47, 16 10 10 .
.BYTL 1, 15 310 11
JBETE 07, 1% ML 00
.BYTE 07, 15 P11 01
BYTL 11, -1 [33% 10 {-1=NOT POSSTELE}
JAYTE 07, -1 "t t1 (-1=NOT PUSSIALE)
?
H
BEVFRFIFREEFERTELFREPRECFRRREDFFRER R8T IEERIFEERERERTRIEFEIENEL J 1Y
!
H CODE~B TABLE
H
3 DFFSET=CNTR-ADDRCH, 0,5, 2> JCLASECO>
H
} NOTED  CLASSCO»=0 PDR "54107; CLASSCO»=] FOR “75632-
r
’ cabz cooK CNTR-ADOR
) CLASS:  (S4L0) (7632) <4, 0> <K, 2>
3 mma il I
GODER: -BYTE 00, 0b 300 0o
LB¥TE 13, 7] 300 o1
.BYTE 42, I 300 1o
.B¥TE 11, 82 300 11
LBYTE 04, 10 i oo
.BYTE 03, 06 )01 01
JBYTE 02, 06 301 10
LBFTE 15, 1 301 11
LBYTE 04, 14 e o
.BYTE 17, 15 $18 n
LAYTE D6, 14 510 0
JBYTE 45, 12 )10 11
-BYTE 10, 17 511 0o
.BYTE 07, 16 Ft1 0t
JBYTE 05, -1 L 10 (-1=KiT POSSIBLE)
LBYTE 1L, -1 11 t1  {-1=A0T POSSISLE)Y

2
]
BEFERRRERETRRE IR IS EREFRERREREFIREIREIEREIPERIERIIRICRERELIRIIEELET
¥

MACYL1 30{1045) O2-5EP-TT 22:41 PRGE 154 SEQ 0183
T64 WILENET, SUNFCARRY RECLSTERS, COQNTER ROM COMNTENTS s 0176
¥ CODE~C TABLE
;
3 OFFSEY=CODEA<LS JCHMTR-ADORCT, 3>4TLASSCOD
H
3 MOTE:  CLASS<O>=Q FOR “S54107, CLASS<O>=1 FOR *7532°
3 COBEN [5 SELECYED PROM ABOVE TABLE
3
3 Ca08 capt CIDEA/CRTR-ADOR
3 CLASS: (saln) {7632) <1 /<1, 3>
’ ————— -
CODECT .BYIE no, o 3000
LAYTE 02, 10 0
LBYTE 04, 15 30710
JB¥TE  OF, -1 30711
LBYTE 00, 00 31103
LBYTE 04, 10 3Li01
RYYE 17, 15 FL/10
LB¥TE 10, 16 A

H
F
FEEPERREREERERTR PR PR L RFERECIEEEFFEERSRRFEELEFEEEFIEEEFLILIPEAIAIEI}T

1
: CONR-D TAALE
¥
! OFFSET=CODELC LY BUETR-LDDRC 5, 1 > #CLASS €O
3
] MO®E:  CLASS<O»=D FOR 754107, CLASScO»=i FOR *T633°
] COOEL I35 SELECTED FROW AROVE TABLE
3
] coot cabe COLERFCNTR-ADDR
3 CLASS: {54100 (7631} <13 Fe5,.1>
’ -y ———— AT - m————
CODER: .BYTE 00, 1] FL
JKFTE  OL, 13 jorol
-BYTE 02, 02 10510
BY¥TE 03, 01 30411
ZB¥TE 00, L) /e
-BYTE 01, 11 FifolL
«BYTE 02, oq ;1;19
«BY¥TE
3!!f!!!ffff!fff!ffff!ffft!!fff!fffff!!ff!ffff!f!ff!rfffff!fri!f!frffflf
EXT00L: EXIT THE HARD WAY

BN AN AR AR RN A AR AL NN RS RARARA R KRR R R NN

FHTEST 65 MOLMET, NIER REGISTER GATASSHIFLING

THIF TEST CHECKS THE FULL RANGE JF BITS IN THE MIER REGESTER,
fHE WIER RESISTER SAIFT LOGLZ, AMD THE MIERMUX SELECT LOCIA.

THE METHDD EMPLOYED ENYOLYES REIPPLING N ™1™ THRU THE MIER
REGISTER BITSC5@8:03>, WULFIPLYINS THIS YALUE OY h CONSTANT
(IN THE WAND PEGISTER), AND THEN COMPARTNG THE RECEIYED
RESULY (AFTER THE MULD) #LTH TRE EXPECTED.

O LR LR



PRP=11450 FPI1-E HARDMARE DIAGWOSTIC MACTI1 30{1045)} 02-5EP-77 212141 PFACE 155 SEQ D157

DRFPEL. P1L t3-382-77 17150 55 MULMET, WIER RECISTER DATL/SAIFYING sEq 0177
BLEG } - N e T
BLNY 3 REGISYER/LOCATION OSE:
ELEE 3
8169 3 WFACO® -IMITIAL MASD, BEPORE ALIGEMEST
8190 1 WERCie -INITIAL MIER, BEPORE ALIGEWERT
8191 ’ WPACZ+  ~EXPECTED PRODECE
2192 3 WFACY+  -NASD, AFTER ALICHMEAT
8193 M WrAG4s. ~MIER, APTER ALIGEMEN?
8194 3 WFACS* -RECELVED PRODUCT
8195 ]
eLYG 3 aco ~(TENP)
ITEL] 3 a1 ~(TENP}, WIERFAFTER ALIGE.
8198 ’ AC2 -RECEITED PRODDCT
8199 3 ACS ~NAADS AETER ALIGH,
R200 ?
§201 3 RO ~CTEMP) #{ SHCPTRY
7201 3 Rl ~(TENE) FDSTITR)
8203 : R2 ~(TENP )/ (CKRERY
5204 3 Rr3 ~{ 1)
8205 » R4 T
az0s ; 5 ~(HU)
RI0T )
8300 3 et ———
8309 k] HOODLE/ERRGR IAFO:
8210 3
211 H FEUA/KR
Bat12 3 CRONSLATCHES=*NOLO "+ EXECOGTLON
W13 3
2214 ’ PEXPIRY .
RI15 ] CROM/LATCRES-"NOLO"-EXECOTION, WIRR/MABO-FOMCTIOA-CONTROL,
B216 3 MIER/MABO-RESISTLR-CLOCKS
821¢ 3
gz18 3 PAUL/RLD
8219 ¥ MEER/MAND-REGISTERSIFOLL . NEDTH]
RI20 ]
g2z21 3 FALOSEK1L
7222 ) CPREVIUDSLY YERIFIED]
g;gi :, AAREFE A A SRR RN AN AR AR RN ARAN A AR AR A A AR RS SRR AR AR
£225 025416 000004 TST65: SCOPE
B226 025420 170121 040240 LDFPS 040240 FIMTR-DISABL/D-NODESTRUNCATE
3227 )
R124 j=======PART Lt MEERC59:11}--—u—=m
8279 025424 012700 025724 uoy #4035, R0 FIRLT MAWD/MIER/PRDD [N
5230 025430 012701 002546 'Rl $AFACD, RL FOIN WEACD/E/2
8231 0254314 012702 000014 oY 112,,2 7 3-4 WORD CWST
R232 025440 012021 LT uoy (RO}+, {R1}+ 3
A213 025442 077202 s0@ %2,85 sLODP
2234 3
B235 JEALE IALT NAND = (8040000000 )§( 00400000003 (EACH 28. BTP5, 56. POTAL)
7236 025444 172437 002645 LOD WFACT ACH $05E aNS FOR:
8237 025450 170401 CLRD  ACL 3 FLACLI < PCACOI-LEFT-6,
E238 025453 110004 LLE] j ELAC1Y <~ ECACOI-MIANDS-%
#2139 025454 174103 510 ACL,ACT FSAVE 15 AC)
8240 625456 174137 002676 STD AC1,KPRCI F AND KEWOOY (MAND)
4231 H
POF-11/60 FPT1~E HAROMARE DIACAOSTIC  WACY11l 30(1U46) 02-58P-77 22:41 PAGE 156 SEG DY5H
DOFPEA.PLEL 02-3Ep=-77 17250 s MOLNET, MIER REGTSTER DATA/SAIFTING SEQ 03178
na4z $*LOOP OF MIER DATE ENMTERS HERE
AZal D25462 0052317 Q025640 152 INC Loor BUNP CLOCE IN.A.LDOP CDURT
R:4a 025466 172431 ODI656 Lao HFACL, RO JUSE WE5 FOR:
BE245 025472 110401 CLRO (141 3 FCAC1Y ¢~ FCATOI-LEFT-6,
5246 025474 170004 'TE 7 ECACEY <= EIAT0I-HINUS-2
4247 025476 174137 002706 sTD ACE, MFACH FSAVE 1N NEMORY (MLER)
B248 3
A249 Q25502 104406 ERRPNET $D0ET CAMEGE DATR I¥ EHROR LOOP
H2S0 jurm= == cERRUR-LOOP ~ENTERS~HERE =+ wmm=m=m
R251 3
€252 025504 174102 53$: SO ACL,AC2 JCOPY &C2 = MIER
R251 025506 171203 WLD  ACI,AC2 3D-MODE, AC? = (AC2)*{AC3}
8254 FMORN, STEP ALNAYS "LEFT-473 EADJ={~4)
B25: 025510 105731 001645 T5TB LETLITE JIF TIGAT LODP-QN-ERROR SET, THEN HARG LN LOOP
B256 025514 00t373 SAE X1 3 MWITH/ LINE-CLOGK OFF, & FPS{FLD=1/F4H=0)
BZST H
B238 Q25516 174231 002116 k344 AC2, MF LS FEET PRODUCT TN MEMORY
w259 3
8260 3CONPARE {KEP~D~PROD)=(RCF-D-PROD}
Ai61 025522 104425 002656 DO271& CHPGAN  MFACI, MFACS 364 BIT EQ/HE
A242 025530 OO0140]1 BEGQ 25 : 3898 IF AGREE
8261 025532 104041 ERRUR 41 IMOPE - BAD RESHLT
B264q FUMULNEY MUILD RIPPLE & "1 TIRD WIER EFROP™
0255 ’ HEBE RCY = HPP ACL /MIER/ BEFORE WOLD
Al6A 3 AFPP ACY = AFP AC2Z /YAAD/ BEFGRE WULD
9267 3 BCED ACY = HFP aC1 JPRODUCY/ AFTER MOLD, RECEIVED
8258 H EEPD ACZY = EEPECTED /PROOUCTS AFTER MULD
A269 ;
#8210 PRODYCT OK - CEY NEAT DATR SET
8271 025534 {06237 002666 253 ASRB  MPAC2+D FREM EXP*D FRODUCT
§272 025540 005037 002570 ROR NFAC2+2 3 L6, BITS, RIPE-11
2273 025544 006037 0026572 ROR WEAC2+4 5
E274 029550 006037 00767+ ROR NFAC2e 6 H
eg;g 025554 042737 000001 002674 8Lc L AFAC2e6 JALYLES & ZEAD
8 3
8277 25562 1B6237 002556 ASRE  WFAC1+0 THEW MIER
A28 025566 O0OSHIT 002660 ROF MFACLe2 3 E6A. BITS, RITE-11
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