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1.0

1.1

2.1

INTRODUCTION

ABSTRACT

THIS PROGRAM 1S A HARDWARE ORIENTED MACROD DIAGNOSTIC FOR THE

FP11~-E “HOT" FLOATING POINT PROCSSSOR OPTION OF THE PDP-11/50

CPU. THE SEQUENTIAL TEST STRUCTURE OF THIS DIAGNISTIC AAS

BEEN OPTIMIZED TOWARDS THE SPECIFIC FLOATING POINT PROCESSOR

HARDWARE OF THE FP11-E, AND ITS INTERFACE WITH THE PDP-11/60

CPU., SPECIFIC ATTENTION HAS BEEN DIRECTED AT THE EXPONENT /

FRACTION DATAPATA PARTITIONING, "ADD-/SUB-" INSTRUCTION

IMPLEMENTATIOR, AND THE ©MUL-" ROM MULTIPLIER NETWORK.

DIAGNOSTIC ERROR PRINTOUTS, AND SPECIFIC HARDWARE INFCRMATION

PROVIDED AT EACH TEST HEADER, FACILITATE MODULE LEVEL FAULT

RESOLUTION T3 THE FP11-E ONIT OR HOST PDP-11/60 PROCESSOR.

THIS DIAGNJSTIC IS INTENDED TO BE USED IN CONJUNCTION WITH THE

EXISTING FLOATING POINT INSTRUCTION TEST PROGRAMS

“MD-11-DQFPCA/B/C/DI-*",

REVISION HISTURY

THIS SECTION DOCUMENTS ALL REVISIONS MADE TO THIS DIAGNOSTIC:

REV. DATE dHY / WHERE / W#HO

AO 01-SEP-77 1INITIAL RELEASE

REQUIREMENTS

EQUIPMENT

l. PDP-11/60 STANDARD COMPUTER WITH MINIMUM 16K WORDS

OF ANY MEMDRY TYPE (MOS, CORE),

2. DL11-W LINE CLOCK / CJINSOLE INTERFACE, AND

3. FP11-E "AQTTM FLOATING PODINT PRUOCESSOR.

STORAGE

THE PROG?AY USES MEMORY 0-45520(8). THE UPPER 2.0K &URDS ARE

RESERVED FIR THE XXDP MONITOR, IF EMPLIYED.

SEQ 0003
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2.3 PRELIMINARY PROGRAYS

THE CpU, CACHE, AND MEMORY TEST PROGRAMS 4UST 3E RUN TIRST TJ

VERIFY THE CORRECT OPERATION OF <THE BASE MACHINE. THE

FOLLOWINS SEQUENCE IS SUSGESTED:

(1) DQKDA-* PD2-11/60 3ASIC LOGIC TESTS
(2) DQKDB-* PDP-11/60 TRAP3 TEST

(3) DQKKA-* PDP-11/60 CACHE OIAGNOSTIC

(4) DZIvT-* PDP-11 0-124K MEMDRY EXERCISER

“FAULT RESOLUTION"TM OPERATION

FOR 3EST FAULT RESILUTION, THE PDP-11/60 “WARMTM (MICROCODE)

FLOATING 2JINT INSTRUCTION SET TESTS MUST NOW BE RUN, IN

"WARMP-ONLY MODE CIE, SWR=(xxxxx3)1l. THIS VERIFIES THE

CORRECT OPERATION OF THE BASE PROCESSOR FLOATING POINT SUPPORT

MICROCODE; THIS MUST BE OONE PRIOR TO RUNNING ANY "H3T"

FLCATING 2JINT TESTS, AS THE FP11-E UNIT RELIES HEZAVILY ON THE

BASE PROCESSOR FDR SUPPORT FUNCTIONS (OPERAND FETCH/STORE,

ETC.). THE TMDQFPE-*" DIAGNOSTIC ASSUMES THAT THE "WARM"

FLOATING PJUINT PORTION 1JF THE BASE PROCESSOR (HARDWARE AND

MICROCODE) IS FULLY OPERATIVE.

THE FOLLOW/ING ORDER IS REQUIRED:

(1) DQFPA-* FPyJ 3ASIC INSTRUCTION TESTS

(2) DQFPB-* FPU ADVANCED INSTRUCTION TESTS
(3) DQFPC-* FPU LNSTRUCTION EXERCISER

THE FOLLOAINGS IS JPTIONAL:

(4) DQFPD-* FPU ADD/SUB/MUL/DIV RANDOM EXERCISER

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

TO0 CIMPLETE THE TEST SEQUENCE, THE FLOATING PDINT INSTRUCTION

SET TEST PROGRAMS SHOULD NOW BE RUN IN BOTH "WARMTM AND "TMHOT"

MODES L[IE, SAR=(xxxxx0)1l. TRIS IS NECESSARY TO ©¢POVIDE

COMPLETE TESTING OF THE FP11-E UNIT INSTRUCTION EXECUTION AND

EXCEPTION 1ANDLINS LOGIC. THE SUGGESTED SEQUENCE IS:

(1) DQFPA-* FPU ZASIC INSTRUCTION TESTS

(2) LDQFPB-* FPU ADVANCED INSTRUCTION TESTS

(3) DQFPC-* FPU INSTRUCTION EXERCISER
(4) DQFPD-* FPU ADD/SUB/MUL/DIV RANDIM EXERCISER

UWCOVERAGE ONLYYTM OPERATION

TD J3TAIN FULL CZOVERAGE JF THE “WARHTM AND "TMHOT"TM FLOATING 9)IANT

UNITS, INLY THE FOLLIWING SHORTER TEST SEQUENCE IS5 NECESSARY,

USING SWR=(xxxxx0):

{1) DQFPA-* FPU RASIC INSTRUCTION TESTS
(2) DQF23-* FPU ADVANCED INSTRUCTION TESTS

SEQ 0004
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SEQ 0005

(3) DQRFPE-* FP11-E£ HARDWARE DIAGNOSTIC
(4) DQFPC-* FPU INSTRUCTION EXERCISER

(5) DaGfPD-* FPU ADD/SUB/MUL/DIV RANDOY EXERCISER

3.1 LOADING/STARTINC VIA PAPERTAPE

(1) LOAD PROGRAM INTO MEMORY USING ABS LOADER.

(2) LOAD ADDRESS 200(8).

(3) SET SWITCHES (SEE SECTION 5.1)
SR=(000000) IS WORST CASE TEST.

(4) PRESS "CNTRL/STARTTM T3 BEGIN.

(5) PROGRAM TYPES IDENTIFICATION HEADER (VERIFY THAT THE

CORRECT PROGRAM HAS BEEN LOADED!), AND EXECUTLJN BEGINS.

3.2 LOADING/STARTING VIA XXDP

(1) BOOT THE APPLICABLE XXDP LOAD DEVICE (RK, TC, 0P, ETC)

(2) SET THE SWITCHES AS DESTIRED (SEE SECTION 5.1)
SR=(000000) IS WORST CASE TEST.

(3) FROM XXDP MONITOR MODE (TM."), TYPE:

.R QAFPERD

(4) PROGRAM TYPES [IDENTIFICATION HEADER (VERIFY THAT THE

CORRECT PROGRAM HAS BEEN LOADED!), AND EXECUTION BEGINS.

4.9 STARTING ?R3CEDURE

4.1 CONTROL SHITCH SEITINGS

SEE SECTIJN 5.1

SWITCH REGISTER (000000) 1S WORST CASE TEST.

4.2 STARTING ADDRESS

THE PROGRAM MUST ALWAYS BE STARTED AT LOTATION 200(3).

4.3 PRNGPAM/IPERATOR ACTION

FITHRZR:

(1) AT THE CONSDLE: '"HALT", ENTZR (000200), "LOAD.ADDRESS"TM,
BCNTRL/START"

(2) <R name” TO XXDP MONITOR
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(3) “LOAD name®, “START 200° TO UPDATE PRUOGRAM (1 3R 2)

OPERATING PROCEDURE

OPEZRATIONAL SWITCH SETTINGS

THE DEFINITION OF THE SPECIFIC BITS IN THE SWITCH REGISTER

(EITHER HARDWARE OR SOFTWARE) ARE AS FOLLOWS:

SW15=1 100000 HALT ON ERROR

S#14=1 040000 L30P JN CURRENTLY EXECUTING TEST

SwW13=1 020000 INHISIT ERROR TYPEJUTS (WHICH 1[5 AN "ERROR

MESSAGE" RESULTING FROW AN ERROR DETECTED IN

THE HARDWARE)

5W12=1 010000 INHI3IT STATUS TYPEOUTS (WHICH IS A NON-ERROR

RELATED [INFORMATIVE MESSAGE, SUTH AS "PASS

#XX") '
SW11=1 004000 INHIBIT ITERATIONS PER TEST

SW10 002000 SET=BELL ON ERROR/CLEAR=BELL ON PASS END

sd09=1 001000 LOOP ON ERROR

SW08=1 000400 [20P ON TEST NUMBER IN "SLPTST"
[f SET, THEN THE TEST SPECIFIED B8Y THE TE&ST

NUMBER CONTAINED 1IN THE MEMORY #ORD "SLPTST"

(SEE PROGRAM LISTING) WILL SPECIFY THE DESIRED

TEST ON WHICH TO LJOP.

SW07 000200 1=16. BIT FP DATA TYPEOUTS

0=SIGN/EXP/FRAC FP DATA TYPEOUTS

SW06 000100 O=DETAILED ERROR PRINTIUTS
1=SUMMARY ONLY ERROR PRINTOUTS

SW05=1 000040 IF ERROR OCCURS AND LOOP-ON-ERRDR (S#409) IS

SET, FORCE A TIGHT-LOOP-ON-ERROR TO OCCUR.

PROGRAM/OPERATOR ACTION

ONCE EXECUTION HAS BEGUN, NO OPZRATOR INTERVENTION I3
REQUIRED, UNLESS IT IS DESIRED TO ALTER A SJ/ITCH RIGISTER

OPTION, ETC.

IF ALL IS WELL, THE PROGRAM TYPES ITS [IDENTIFICATION UPON

BEGINNING; AND AT THE START OF EACH PASS, THE CURRENT PASS

NUMBER (IN OCTAL) IS ECHOED. NOTE THAT SETTING S4<12>=1 #ILL
INHIRIT THE TYPEQUT OF THE BEGIN AND END PASS MESSASES.

IF S#<10>=0, THE CONSOLEZ BELL WILL BE RUNS AT THE END OF EACH

PASS. NOTE THAT ONLY SW<10> AFFECTS THE BELL RINSING AT END

OF PASS - S¥<12> HAS %HO EFFECT ON THIS FUNCTION.

IF AN ERRUX OJCCURS DURING EXECOTION, MANY VARIATIONS IN ACTION

ARE PUSSI3LE DEPENDING UPON THE SAITCH SETTINSGS:

SEQ 0006
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6.1

S5.1.1

SW<15>=1 JILL CAUSE THE CPU TO HALT AFTER AN ERRIR.

SW<13>=1 WILL ALSO INHIBIT ANY ERROR MESSAGE TYPEOUT THAT

WOULD OCCUR AT THIS TIME.

SW<10>=1 WILL CAUSE THE CONSDLE BELL TO BE RUNG ONLY WHEN

AN ERROR IS DETECTED (AND NOT AT THE END JF A PASS).

SW<9>=1 CAUSES THE PROGRAM TO LOOP ON THE MIST RECENT

SW<5>=1 AND SW¢9I>=1 WILL CAUSE THE DIAGNOSTIC T3 ENTER A

“PIGHT LOOP ON ERRIRTM CONDITION. THIS GENERALLY HANGS

UP THE PROCESSOR IN A FORCED LOOP ABDUOT THE LAST 1-3

FLOATING POINT INSTRUCTIONS EXECUTED. THE DIAGNOSTIC

MUST BE HALTED AND RESTARTED AT 200(8) TO 3REAK OUT OF

THIS LOOP. FLOATING POINT PROCESSOR TRAPS TO 244(8)

ARE DISABLED, THE LINE CLOCK IS TURNED "OFF", AND THE

CINTENTS O0OF MEMORY LOCATION "SFPBRKTM ARE LOADED INTO

THE FP11-E MICROBREAK REGISTER PRIOR TO ENTERING THE

LOOP. AT THIS POINT, THE PROCESSOR CAN ALSO BE PUT IN

"MAINTENANCE CLOCK"TM MODE AND SINGLE MICRD CYCLED 1IN

T4IS TIGHT LDOP.

THERE ARE ALSO SEVERAL OTHER GENERAL USE FUNCTIONS DEFINED BY

THE SWITCHES:

SW<11>=1 WILL INHIBIT THE ITERATIONS (=400(10)) PERFORMED

OF EACH TEST ON PASSES 2,3,4, ... THRU THE PROGRAM.

SW<14>=1 CAUSES THE PROGRAM TO LOOP INDEFINATELY ON THE

CORRENTLY EXECUTING TEST.

SW<8>=1 CAUSES THE PROGRAM TO CONTINUE EXECUTION AS

NORMAL, EXCEPT WHEN THE CONTENTS OF MEMORY WORD

PSLPTST"TM MAICHES THE NUMBER OF THE TEST CURRENTLY

EXECUTING. AT THIS POINT, THE TEST IS LOOPED ON

INDEFINATELY, ONTIL EITHER SW<8>=0 OR "SLPTST" IS

CJdANGED. NOTE THAT IF "SLPTISTY DOES NOT MATCH THE

TEST NUMBER OF ANY TEST, THE CONTENTS OF "SLPTSITM ARE

EFFECTIVELY IGNORED, AND EXECUTION PROCEEDS NORMALLY.

ERRORS

FURMAT OF MESSAGES

ERROR MESSAGE FORYAT

THE FIRST LINE IS A BRIEF MESSAGE THAT EXPLAINS #HICH ERROR

WAS DETECTED (E5, AN ERROR IN THE EXPECTED CONTENTS OF A

"MULTIPLY ROMTM ON THE '"MULNET/K10"TM MODULE).

THE SECOND LINE CONSISTS OF DATA HEADERS TO UIDENTIFY THE

VALUZS TVYPED OUT ON LINE THREE. THESE HEAGERS #ILL SITHER 8E

JF THE FJRA "EXPECTEDTM AND "RECEIVED"TM DATA, OR JILL 3£ &

MNEMONIC NAYE OF A WORD LOCATION IN MEMORY DR RASISTERS. AT

3EQ 0007
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SEJ 0008

THE ACTUAL "ERROR CALLTM LOCATION IN THE CLCIAGNOSTIC LISTING
(FROM "SERRIPCTM LOCATION), EACH HEADER IS DOCUMENTED A5 TJ WHAT

IT SPECIFICALLY CONTAINS.

THE THIRD LINE DISPLAYS THE CONTENTS OF THE LOCATIONS

SPECIFIED o5Y LINE TWO AS SIX DIGIT OCTAL NUMBERS. NOTE THAT
ALL DATA DISPLAYED IN ANY MESSAGES ARE OCTAL NUMBERS.

LINES FOQUR THRU --- (AS MANY AS NECESSARY) CONTAININS FLOATING
POINT FORMATY DATA MAY ALSO BE PRINTED. THEY ARE OJF THE FORM:

"REGISTER/LOCATION = C24/4W FP DATAI"

SW07 (SEEZ SECTION 5.1) GOVERNS THE FORMAT Jf THE DATA
TYPEOUTS.

AS EXPLAINED IN SECTION 5.2, SETTING SW<C13>=1 WILL SUPPPESS

THE TYPING OFf THESE MESSAGES.
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6.1.2 FLOATING P3JINT

FLOATING PJINT

PITHE

15

14

13:12

11

10

3:0

OCTAL

100000

040000

004000

002000

001000

000400

000200

000100

000040

000020

000017

Page 9

DATA FORMATS

STATUS WORD (FPS):

FUNCTION

FER - FLOATING ERROR FLAG

SET ZHEN EITHER FPIQY, PIQ, PFIV, FIC ZNA3LED

AND APPROPRIATE EXCEPTION OCCURRED.

FID - FLOATING DISABLE INTERRUPTS

NO FP INTERRUPTS TO VECTOR 244(8) IF SET.

NJT USED (ZEROES)

FIUV - FLOATING UNDEFINED VARIABLE INTERROPT

IF SET, (-0) MEMORY DATA IS ERROK

FIU - FLOATING INTR UNDERFLOW

I7 SET AND UNDERFLOW, SET FER, STIRE ANSWER,

EXPDONENT WRONG BY +400(8)

IF CLEAR AND UNDERFLOW, ANSWER <-- ZEROD

FIV - FLOATING OVERFLOW INTERRUPT

IFf SET AND OVERFLOW, SET FER, STJRE ANSWER,

EXPONENT WRONG BY -400(8B)

IF CLEAR AND OVERFLOW, ANSWER <-- ZERD

FIC - FLOATING INTEGER CONVERSION INTERRUPT

I SET AND "STCFITM ERROR, ANSWER <-- ZERO, SET

ERROR

IF CLEAR AND "STCFI"TM ERROR, ANSWER <-- ZERO

FD - FLOATING MODE

1=DOUBLE, 54 BIT OPERANDS (44)

0=SINGLE, 32 BIT OPERANDS (2W)

FL - INTEGER MODE

1=LONG, 32 BIT INTEGERS (2W)

0=SHORT, 16 BIT INTEGERS (1W)

FT - ROUND/TRUNCATE MODE

1=TRUNCATE RESULTS

0=RJIUND RESULTS

FMM - PUT FP11-E ONLY IN MAINTENANCE MODE

ALL THIS DOES IS TD ALLON A HFP MICROBREAK

TRAP TO 1ICCUR.

FN-FZ-FV-FC - FLOATING CONDITION CODES

FLOATING EXCEPTION CODES (FEC):

3CTAL

00

02

04

05

10

12

14

i5

SNABLE

(NONE)
( NONE)

(NINE)

d/FI1C

W/F1V

A/F1U

W/FIOV

A/FMY

(NOT USED)
FP OPCODE ERROR

FP DIVIDE-BY-ZERO ERROR

FP INTEGER CONVERSION ERRIR

FP OVERFLOY ERROR

FP UNDERFLOW ERROR

FP UNDEFINSO-VARIABLE/(-0) ZRROR

FP? MAINTENANCE TRAP

SEQ 0009
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FLOATING PJINT DATA:

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

FIRST WORD: (BDTH ¥, D MDDES)

B13=SIGN OF NUMBER (1/-, 0/+)

B14:07=EXPONENT, 8.BITS, FROM -128./+127.

B06:00=FRACTION, 7.BITS
SECOND WORD: (BOTH F, D MODES)

B15:00=FRACTION, 16.BITS

THIRD, FOURTH WORDS: (ONLY D MODE)

8315:00, B15:00=FRACTION, 32. BITS

IN F MODE, THE COMPOSITE 24. BIT FRACTION
IS FORMED BY:

«1#CA0RD1-BITC06:00>14CHORD2-3ITC15:00>]

IN D MODE, THE COMPOSITE 56. BIT FRACTION

IS FORMED BY:

« 1#CWORD1-BIT<06:00> I4CWORD2-BIT<15:00>]

#LWORD3-BITC15:00>I#CWORD4~BITC15:00>]

FOR A MORE DETAILED EXPLANATION OF FLOATING PJINT DATA FORMATS

AND OPERATIONS, SEE THE PDP-11/60 PROCESSOR HANDBOOK SECTION

ON THE FLOATING POINT INSTRUCTION SET.

3.2 RECOVERY

ALL ERRORS DETECTED BY THE DIAGNOSTIC WILL BE HANDLED THRU THE

"ERROR XXX"TM TRAP MECHANISM. THUS APPROPRIATE MESSAGES / DATA
WILL BE PRINTED ON THE CONSOLE TELETYPE TO INFORM THE USER AS
T0 THE SOURCE OF THE ERROR CONDITION. BESIDES THE "NORMAL®TM

ERROR CALLS PRESENT AS PART OF EACH INDIVIDUAL TEST, THE

FOLLOWING CALLS ARE ALSO PRESENT TO HANDLE MISCELLANEOUS
CONDITIONS:

1. TRAP-TO-"4" HANDLER - IF AN "UNEXPECTED cPU ERROR"TM
CONDITION OJCCURS, THIS ROUTINE WILL GAIN CONTROL, PRINT

AN APPROPRIATE MESSAGE, AND “ATTEMPITM TD RETURN CONTROL

WHERE IT LEFT OFF (TRY TO IGNQRE ERROR).

2. TRAP-TD-"10TM HANDLER - IF SOME TYPE or "RESERVED
INSTRUCTION" TRAP OCCURS, THIS ROUTINE WILL GAIN

CONTRUL, PRINT AN APPROPRIATE MESSAGE, AND MATTEMPITM T3

RETURN CONTROL WHERE IT LEFT OFF (TRY TO IGNQRE ERROR).

3. TRAP-TJ-"114" HANDLER - IF EITHER A MEMORY / CACHE / 4&CS

(IF PRESENT) PARITY ERROR OCCURS, THIS ROUTINE WILL GAIN

CONTROL, PRINT AN APPROPRIATE MESSAGE, AND "ATTEMPT"TM TD

SEQ 0010
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RETURN CONTROL WHERE IT LEFT OFF (TRY TO IGNORE ERROR).

4. TRAP-T0-"244" HANOLER - THIS ROUTINE HANDLES "FLOATING

POINT EXCEPTION TRAPSTM, WHETHER UNEXPECTED OR EXPECTED.

UNEXPECTED TRAPS GENERATE AN ERROR MESSAGE IMMEDIATELY;

EXPECTED TRAPS RETURN TO THE TEST 1IN PROGRESS, TO
[odat AR5

5. TRAP-TO-"JTHER.VECTORTM HANDLER - ANY QOTHER TRAP TO AN

ONUSED VECTOR IN THE RANGE 000(8)-776(8) IS JANDLED BY

THE "SCDPE/ERRODRTM UNEXPECTED I/0 TRAP CODE. AN ERRDOR

MESSAGE IS PRINTED, AND CONTROL RETURNS WHERE

INTERRUPTED. THE INTERRUPT IS EFFECTIVELY IGNORED.

6. "PROCESSOR HUNGTM RECOVERY - IF THE LINE CLOCK SERVICE

ROUTINE "0OBSERVES"TM THAT THE PROCESSOR HAS BEEN EXECUTING

A SINGLE INSTRUCTION (POINTED TO BY THE RETURN PC) FOR

THE LAST & CLOCK TICKS (.1 SECOND), THE TMPROCESSOR HUNG:

LINE CLOCK TIMEOUT" ERROR IS GENERATED. THIS SHOULD /

COULD CONCEIVABLY ONLY HAPPEN IN Rk FLOATING POINT

INSTRUCTION, HUNG IN THE PROCESSOR / FP11-E "FLP.GOD /

FP.ACKTM HANDSHAKE SEQUENCE. CONTROL RETURNS TO THE

"HUNGTM INSTRUCTION AFTER THE MESSAGE.

CAUSES

THIS DIAGNOSTIC PROGRAM HAS 3EEN ORIENTED TOWARDS THE SPECIFIC

HARDWARE ARCHITECTURE OF TRE PDP-11/60 PROCESSOR AND THE

FP11-E. TO THIS END, HARDWARE INFORMATION IS INCLUDED WITHIN

EACH TEST HEADER THAT ATIEMPTS TO DETAIL WHAT LOGIC IS TO BE

CONSIDERED “UNDER TEST"TM DURING EACH TESI. THIS INFORMATION

HAS BEEN ORGANIZED ON A MODULE BY MODULE BASIS (IE, K2-K7

PROCESSOR, K8-K11 FP11-E) T0 FACILITATE WMODULE LEVEL FAULT
RESOLUTION. AN EXAMPLE FOLLOWS (NEXT PAGE):

SEQ 0011
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7.2

MODULE/ERROR INFD:

FNUA/KS

MNETSUM-ENABLE-LOGIC, “MPP°-EXEC, CROM/LATCHES

FEXP/K9

MNETREG-CLK, MNET-ALU-CONTROL, MIER/MAND-FUNCTION-CONTROL,

MIER/MAND-CLOCKS, “MPP°-EXEC, CROM/LATCHES

FMOL/K10

MIER-REG/MUX-(BYTE4), MAND-REG-(LOW28), MULXX-ROMS,

CNTR-ROMS, SUM-REG, CARRY-REG, MNET-ALU

FALU/K11

CPREVIOUSLY VERIFIED)

THE COMMENTS FOLLOWING EACH MODULE DESIGNATOR (IE, FEXP/K9)

SPECIFY THE LOGIC “UNDER TESTTM ON THAT MODULE (BY TdIS TEST).

NOT LISTED IS THAT LOGIC THAT HAS ALREADY BEEN VERIFIED /

TESTED, AND LOGIC THAT HAS NOT YET 3EEN TESTED, 30T WILL 3E

CHECKED IN SUBSEQUENT TESTS.

TWO OTHER TYPES 0OF ENTRIES MAY ALSO BE PRESENT:

CESSENTIALLY NONE] - IMPLIES THAT, AT THIS TIME, THERE

IS MO LOGIC ON THIS MODULE THAT IS

T0 BE CONSIDERED TMUNDER TESTTM.

CPREVIOUSLY VERIFIEDY - IMPLIES THAT, AT THIS TIME, ALL

LOGIC ON THIS PARTICULAR MODULE

THAT IS BEING EMPLOYED HAS BEEN

PREVIOUSLY VERIFIED TO B8E IV AN

OPERATING CONODITION.

RESTRICTIJNS

STARTING

THE PROGRAM 94UST 3E STARTED AT LOCATION 200(8) ALdRES.

OPERATIONAL

THERE ARE NO OPERATIONAL RESTRICTIONS.

SEQ 0012
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8.0

8.2

MISCELLANEQUS

EXECUTION TIME

AVERAGE EXECUTION TIME PER PASS

MODEL SHORTEST PASS LONGEST PASS

PDP-11/60 W/FP11-E 0:10 1:45

TIMES SPECIFIED AS (MINUTES):(SECONDS)

SHORTEST PASS ::= PASS=1, NO ITERATIONS, USING:

SiR=(004000) FOR PDP-11/60 W/FP11-E

LONGEST PASS ::= PASS>=2, 400. ITERATIONS/TEST, USING:

S#R=(000000) FOR PDP-11/60 W/FP11-E

STACK POINTER

THE STACK POINTER IS SET TO 1200(8) AT THE START JF EACH PASS.

IF ALL IS OPERATING CORRECTLY, IT SHOULD ALSO BE THIS VALUE AT

THE START OF EACH TEST, AND AT THE END OF A PASS.

POWER FAIL

THE TESTS MAY BE PDWER FAILED AT ANY TINME. WHEN POWER IS

RESTORED, "“POWER® IS TYPED ON THE CONSOLE AND EXECUTION IS

RESUMED AT THE ENTRY POINT FOR A NE¥ PASS, JUST PRIOR TO

"TEST 1". THE DIAGNOSTIC CANNOT CONTINUE FROM WHERE IT WAS

INTERRUPTED, AS THERE IS NOT SUFFICIENT TIME TO SAVE THE

COMPLETE STATE OF THE FPl11-g [IE, ALL VOLATILE REGISTERS]

DURING A PIWER FAIL SEQUENCE.

NOTE THAT THE "VOLATILE" SWITCH REGISTER CONTENTS ARE SAVED

AND RESTORED FROM THE STACK 1IN A PDWER FAIL SEQUENCE;

THEREFORE THE SWITCH REGISTER SETTINGS SHOULD NOT BE LOST OVER

A POWER FAIL.

PRUOGRAM DESCRIPTION

ORGANIZATION

THESE PROGRAMS ARE ORGANIZED AS MOCH AS POSSI3LE IN A

STRAIGHTFORWARD, LINEAR MANNER. THE MAIN BODY OF CODE IS

STRUCTURED AS FDLLOWS:

SEQ 0013
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9.2

9.2.1

(1) INITIALIZATION ROUTINE
- SETS UP VECTORS, TYPES HEADER, ETC.

(2) MAIN BODY OF TESTS

- INLINE TEST CODE, INLINE TEST CALLS

(3) END OF PASS ROOTINE

~ END OF PASS PROCESSING

(4) OVERHEAD ROUTINES
- SERVICE SUBRDUTINES (TYPEDUT,ETC.)

dHEREVER FEASIBLE, COMMON SECIONS OF CODE FOR WIDELY USED
FUNCTIONS ARE CONDENSED INTO SUBROUTINES TG CONSERVE MEMORY.

THE "TRAPTM INSTRUCTION, AND THE TRAP DECODFR RDUTINE, IS THE

USUAL METHOD OF [INVOKING THESE ROUTINES. THIS INCLUDES NOT
ONLY STANDARD SERVICE ROUTINES (SUCH AS SCDPE, ERROR, AND

ASCI1I TYPEDUT), BUT ALSD SOME SPECIALLY DEVELOPED MULTIPLE

WORD ARITHMETIC (ADD, SUB, CMP, ASH) AND SERVICE (ERROR LOOP,

ETC) ROUTINES.

TEST DESCRIPTION

TEST SEQUENCE

THIS DIAGNODSTIC HAS BEEN STRUCTURED TO PERFORM ITS TESTS IN

THE FOLLOWING SEQUENCE:

l. BASE PROCESSOR SPECIFIC

2. BASE PROCESSOR / FP11-E INTYERFACE

3. FP11-E INSTRUCTION DECODE, SEQUENCING / CONTROL

4., FP11-E EXPONENT DATAPATH / CONTROL

5. FP11-E FRACTION DATAPATH / CONTROL

6. FP11-E ROM MULTIPLIER DATAPATH / CONTROL

7. FP11-E EXCEPTION CONDITIONS

8. FP11-E MAINTENANCE INSTRUCTIONS, FUNCTIONAL TESTS

TEST SUMMARY

THE 7OLLOWING IS A TEST BY TEST SUMMARY OF THE DIAGNOSTIC.

EACH TEST NUMBER AND TITLE IS AS IT APPEARS IN THE ACTUAL

DIAGNOSTIC LISTING,

—=~BASE MACHINE ONLY TESTS---

T1 84/ WHAMI AND FLAGS INIT

T3 BM/ FLAGS AND INSTR1 FP DECODE

T4 BM/ 7P CNST RESTORE

TS BM/W4FP ILLEGAL INTERNAL ADDRESS TEST

SE2 0014
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SEQ 0015

=-=BASE MACHINE / FP11-E INTERFACE---

T5 BM/ HFP FLPS0-FPPACK; SRVC-GRANT

T7 BM/ HFP UBREAK SRVC CODE

T10 BM/ HFP ENABLE/DISABLE, FP INSTR DECODE

~--FP11-E INSTRUCTION DECODE---

T11 IFORK(LEFT), -L{ADD+SUB)*M01 FP INSTR DECOODE

T12 FIRB IMMEDIATE-H ADDRESS MODE DECODE

T13 UFLOW - FPINIT, F-MODE

T14 UFLO4 - FPINIT, D-MODE

--~FP11-E EXPOMENT DATAPATH---

T16 EXPNT, ESPAD.BLCACO/3] DATAPATH

T17 EXPNT, ESPAD.ACACO/3] DATAPATH

T20 EXPNT, ESPAD.BCAC4/51 DATAPATH

T21 EXPNT, "LDEXP/STEXPTM FPINMUX(DOUT) DATAPATH

T22 EXPNT, ESPAD.B ADDRESSING VIA RLDF1 ARD RLSF)

T23 EXPRT, ESPAD.A ADDRESSING VIA RLDFJ AND RCSF]

T24 EXPNT, (EA=0, EB=0) W/"CMPF"

T25 EXPNT, (EA=0.0R.EB=0) W/"MULF"

T26 EXPNT, (ER=0) W/TMABSFTM

T27 EXPNY, EALU ADD/CARRY LOGIC W/"MULFTM

T30 EXPNT, COUNTER/PRE-SHFT-QUOT WITH "MAS"TM

---FP11-E ADD/SUB-MODEO DECODE/FLOWS---

T31 IFORKC(ADD+SUB)*MO0], SUMPATH/MO*R(6+7) DECODE

T32 IFORKL(ADD+SUB)*M0], EXPNT(A+B)=ZERO DECODE

T33 IFORKC(ADD+SUB)*M0]1, EXPNT.RANGE.CODE ROM CONTENTS

===FP11-E TRACTION DATAPATH-—

T34 FRACTION, FPINMUX-INBUF-FSPADMUX-FSPAD-FPOUTMUX

DATAPATH, VIA "LDF/STFTM

T35 FRACTION, 60. BIT DATAPATH, VIA "LDD/STD"

T36 FRACTION, FSPAD DATA PATTERNS, ACO-ACS

T37 FPINIT/FP.EMIT.(E/F)/FSPAD EXACT.ZERO

T40 FRACTION, FSPAD ADDRESSING VIA RLDFJI AND RCSF3

T41 FRACTION, FSPADLCDI.WRITE/ADDRS-FORCE: USING "LDF*®

T42 FRACTION, FSPADCCDI.WRITE/ADDRS-FORCE: USING "STCFD"

T43 FRACTION, FSPADCLCD].WRITE/ADDRS-FORCE: (SING "TMSTCDF"

T44 FRACTION, FSPADUCDI.WRITE/ADDRS-FORCE: USING "LDCODF"TM

T45 FRACTION, FSPADCCDI.WRITE/ADDRS-FORCE: USING "LDCFD"

---FP11-E ZRACTION, SHIFTER DATAPATH AND CONTROL---

T46 SHIFTER/NORMK, WITH "MNS"

T47 SHIFTER, LEFT(2+4) OF (200,0,0,0)

T51 FRACTION, FALOD FSPAD.IN.MOX BIT(59:58)

T52 FPINIT/FP.EMIT.F/CLRX EXACT.ZERO "O01"TM IN BIT{(59:58)

753 SHIFTER, RITE(4,5,6,7/1,9)CMAS] RIPPLE-A-1

T54 SHIFTER, LETT(2¢(1,2,3,4))CMNS] RIPPLE-A-1

--~FP11-£ FRACTION ALU TESTS (ADD)---

T35 FALU/FEXP, F/D-R/T MODE SELECT
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TS56 FRACTION, FALU ADD/CARRY LOGIC 4ITH "aDDD"TM

--~FP11-E ADD/SU3 MODE-0 INSTR. EXECUTION---

T57 IFORK/(ADD+#SU3)*MO "ADDD"*-M0 EXECUTE

-~=-FP11-E FRACTION, DATAPATH LEFTOVERS---

T60 "DIVF"TM EXEC, DIVIDE W/INBUF-AR.SHIFT, FSPAD.SELECT
T51 "LDC.I.FTM EXEC, FPINMUX/DOUT, SHIFT/NORMALIZE

--=~FP11-E MULNET DATAPATH AND CONTROL---
T62 MULNET, BASIC DATAPATH

T63 MULNET, MULTIPLY ROM CONTENTS

T64 MULNET, SUM/CARRY REGISTERS, COUNTER ROM CONTENTS

T65 MULNET, MIER REGISTER DATA/SHIFTINS

T66 MULNET, MAND REGISTER DATA/SHIFTING

-~=-FP11-E EXPINENT, EXCEPTION CONDITIONS---

T67 EXPNT, ECR AND FCCR EXCEPTION/HFP(CC) CONDITIONS

-=-FP11-E MAINTENANCE INSTR. TESTS---

T70 °“NPP” MAINT. INSTR -~ FUNCTIONAL TEST

T71 “MNS” MAINT. INSTR - FUNCTIONAL TEST

T72 “MAS” MAINT. INSTR - FUNCTIONAL TEST

SUBROUTINE ABSTRACTS

TRAPCATCHER

THE TRAPCATCHER IS A SERIES OF INSTROCTIONS OCCUPYING THE
INTERRUPT VECTOR AREA OF MEMQORY. IT CONSISTS OF TdE SEQUENCE:

« #0RD ot2 #PC AFTER TRAP

-« ¥ORD 10T sPS AFTER TRAP

PLACED AT EACH VECTOR ADDRESS IN LOCATIONS 4-776(8) 2F

MEMORY. THE FIRST WORD OF EACH PAIR ("TMPC AFTER TRAP")

POINTS TO THE SECOND WORD, WHICH SERVES A DUAL PURPOSE

AS

(1) THE NEW LOADED PS, AND

(2) THE NEXT INSTRUCTION TO EXECUTE (I0T=SCOPE).

WHEN THE PROGRAM IS EXECUTING, ANY REQUIRED VECTIRS ARE SET

gp IN THE VECTOR AREA WITH APPROPRIATE VALUES; THE OTHERS

BEING LEFT IN THE "TRAPCATCHER" STATE. THUS, IF AN

UNEXPECTED TRAP EVER OCCURS IN THE MACHINE, IT WILL 3E

CAUGHT, AND THE MACHINE WILL ENTER THE SCOPE RJUTINE. TiE

SCOPE RJUTINE W#ILL THEN DETECT THAT THE RETURN PC IS FRIM

THE TRAP CATCHER AREA, AND EXIT TO THE ERROR ROUTINE TOD

PRINT AN APPROPRIATE ERROR MESSAGE, INDICATING AN UNEZXPECTED

TRAP OCCURRED.

SEQ 0016
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9.3.2

9.3.3

SCOPE ROUTINE - $SCOPE

THE SCOPE ROOTINE IS ENTERED FROM THE FIRST INSTRUCTION OF
EACH TEST IN THE PROGRAM. (NDTE THAT BY DEFINITION, A "TEST"
WILL BE DESIGNATED AS THE SECTION OF CODE BETWEEN TWO TMSCODPE®

STATEMENTS.) THIS ROUTINE PROVIDES THE OVERHEAD CODE NECESSARY

TO IMPLEMENT SEVERAL OF THE SWITCH REGISTER CONTROL OPTIONS.

UPON ENTRANCE TO A TEST, THE SCOPE STATEMENT AT THE BEGINNING
SETS UP CERTAIN LOCATIONS (SEE BELOW) TO SPECIFY THE CURRENT
TEST NUMBER AND LOOPING ADDRESS (FOR ITERATIONS). CONTROL IS
THEN PASSED TO THE ACTUAL TEST CODE, PERFORMING THE DESIRED
TEST. UPON EXIT, THE SCOPE STATEMENT OF THE NEXT TESY IS

ENTERED, WHICH DETERMINES WHETHER TO (1) LOOP BACK TO THE

PREVIOUS TEST (EG, FOR ITERATIONS) OR (2) INITIALIZE FOR THE

NEXT TEST (AS DESCRIBED EARLIER, ABOVE).

ENTRANCE T0 THE SCOPE ROUTINE IS VIA AN "IOT" TRAP CALL

THROUGH LOCATION 20(8). (FROM THE SCOPE=IOT EQUATE).

DEPENDING UPON THE SWITCH SETTINGS (SEE 5.2), CODE IS PRESENT

TO: LOAD THE FP11 MICRO BREAK REGISTER, LOOP ON THE CURRENTLY

EXECUTING TEST, LDOP DN A SPECIFIC TEST, PERFORM ITERATIONS OF
EACH TEST, AND SET UP ADDRESSES FOR POSSIBLE LOOPING ON

ERRORS. IMPORTANT VALUES USED IN THIS ROUTINE ARE:

SMXCNT - MAXIMOUM NUMBER OF ITERATIONS PER TEST

(GENERALLY WILL BE 400(10))

$TSTNM ~ A COUNTER INDICATING THE NUMBER (1-377(8)) OF

THE TESY CURRENTLY BEING EXECUTED

SLPADR - CONTAINS THE ADDRESS TO WHICH THE SCDPE

ROUTINE WILL LOOP, IF THE CURRENT TEST IS

BEING LOOPED OPON

SLPERR ~ CONTAINS THE ADDRESS TO WHICH THE ERROR

ROOTINE (SEE 9.3.3) WILL LODOP, IF AN ERROR

OCCURS AND THE LOOPING DN AN ERROR OPTIDN IS

SPECIFIED 1IN THE SWITCHES. SET UP BY SCOPE,

GENERALLY WILL BE THE SAME AS $SLPADR, ABOVE.

ERROR ROUTINE - SERROR

THE ERROR ROUTINE IS ENTERED WHEN THE TEST CODE HAS DETERMINED
THAT AN ERROR HAS OCCURRED AS PART OF A TEST. THROUGH USE OF

THIS ROUTINE, THE TEST HAS A MEANS OF SIGNALING AN ERROR TO
THE QOPERATOR/MONITOR; AND IMPLEMENTING THE CONTROL FUNCTIONS

FOR HALTING ON ERRDR, BELL ON ERROR, ARD LOOPING JIN ERROR. IN

ADDITION, THE ERROR ROUTINE HAS THE PROVISION TO TYPE DUT ON

THE UPERATOR”S CONSDLE A MESSAGE BRIEFLY EXPLAINING THE ERROR,

AND SOME OF THE MOST PERTINENT DATA VALUES TO HELP DIAGNOSE

THE CAUSE (SEE SECTION 5.2).

THE CALLING YECHANISM IS SIMILAR TO THAT EMPLOYED FOR TdE

SCOPE ROUTINE (VIA A TRAP), EXCEPT IN THIS INSTANCE, THE "“gvr®

INSTRUCTION IS USED, TRAPPING THRJUGH LOCATION 30(8). (NIOTE

THE EQUATE ERROR N=EMT N). THE LDWER BYTE OF THE ENT

SEQ 0017
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9.3.5

INSTROUCTION IS CAPABLE OF TRANSMITTING A NUMBER FR]4 0-377(8),
WHICH WILL BE TERMED THE TMERROR ITEM NUMBER." THIS NUMBER
DETERMINES WHICH ERROR MESSAGE, AND ASSOCIATED DATA VALJES
WILL BE TYPED J0T WHEN A PARTICULAR ERROR IS SIGNALED. IF
YHIS NUMBER IS ZERO, JUST THE PC OF THE CALLING TERRORTM
INSTRUCTION WILL BE TYPED, OTHERWISE, THE NUMBER IS USED AS AN
INDEX THROUGH THE ERROR TABLE (SERRTB) TO FIND THE APPRIPRIATE
VALUES TO TYPE (SEE PROGRAM LISTING FOR FURTHER DETAILS).

IMPORTANT VALUES USED IN THIS ROUTINE ARE:

EREGO THRU EREGT - CONTENTS OF GENERAL REGISTERS RO
THRU R7 JUST BEFORE ERROR CALL

SERTTL - CUMULATIVE NUMBER OF ERRORS ENCOUNTERED TO
DATE

SERRPC - CONTAINS THE PC OF THE TMERRDRTM [NSTRUCTION
JUST EXECUTED

SLPERR ~ CONTAINS THE ADDRESS WHICH WILL BE LDOPED
UPON FDR THE ERROR LOOPING FACILITY

ERROR MESSAGE TYPEDUT ROUTINE - STYPERR

THIS ROUTINE (STYPERR ENTRY POINT) IS CALLED BY THE EQROR
PROCESSING ROUTINE DESCRIBED IN 9.3.3 AR30VE. ITS PORPOSE IS
TO IMPLEMENT THE ERROR MESSAGE/DATA VALUE ERROR TYPEJUT
FACILITY. THE SUBROUTINE WILL, GIVEN THE INDEXINS BYTE FROM
THE ERROR CALL INSTRUCTION, PICK UP THE CORRECT ERROR MESSAGE
VECTOR FROM SERRTB (ERROR TABLE), AND TYPE OUT THE ERROR
MESSAGE, DATA HEADER, AND DATA VALUES ON THE CONSOLE.

TYPE ROUTINE - STYPE

THIS ROUTINE IS THE STANDARD SYSTEM TYPEOUT ROUTINE FOR ASCII
SINGLE-CHARACTER-PER-BYTE STRINGS. IT IS CALLED THRDUGH A
TRAP INSTRUCTION WITH THE NEXT WORD CONTAINING THE ADDRESS 0F
THE FIRST CHARACTER IN THE STRING. TYPING TERMINATES WHEN AN
ALL-ZERO BYYE IS FDUND. HORIZONTAL TAB STOPS ARE ALSO
AUTOMATICALLY PLACED.

OCTAL NUMBER TYPE ROUTINE - $TYPOC

THIS ROUTINE CONVERTS THE TOP NUMBER ON THE STACK TO A 6-DISIT
JCTAL REPRESENTATION, AND TYPES IT ON THE CONSOLE USING THE
TYPE ROUTINE S$STYPE. SEE LISTING FOR OPTIONS AND FURTHER
DETAILS.

POWER UP AND DOWN PIUTINES - SPWRUP AND $PWRDN

THESE TWD ROOTINES ARE ENTERED FOR THE POWER UP AND DOWA
CONDITIONS, RESPECTIVELY. THE POWER DOUWN ROUTINE (SPWRON)
SAVES THE GENERAL REGISTERS AND STACK POINTEP. THE POWER UP
ROUTINE (3?WRUP) CORRESPONDINGLY RESTIORES THE RESISTERS, STACK
POINTER, AND TYPES THE MESSAGE "POWERTM WHEN POWEQ IS RESTORED.

SE3 0018
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SEQ 0019

THE VOLATILE INTERNAL SWITCH REGISTER IS ALSO SAVED/RESTORED
BY THIS ROUTINE. THE DIAGNOSTIC RESTARTS AT THE ENTRY PJINT
FOR A NEW PASS AFTER A POWER FAIL / RESTART SEQUENCE.

9.3.8 END OF PASS ROUTINE - $EOP

THE END OF PASS RJUTINE COUNTS THE NUMBER OF PASSES PERFOR4ED,
DINGS THE BELL/TYPES A MESSAGE (IF ENABLED), A
INTERFACES TD THE MONITOR, IF PRESENT.

9.3.9 USER ROUTIRES

THIS SECTION GIVES A SHORT DESCRIPTION OF THE FUNCTION OF EACH
OF THE USER DEFINED TRAP-CALL SOBROUTINES. SEE THE DIAGNOSTIC
LISTING FOR A COMPLETE DESCRIPTION OF EACH SUBROUTINE"S
FUNCTION, OPERAND FORMAT, ETC.

--ARITHMETIC RIUTINES--

ASH64M ~4W/64.BIT ARITHMETIC LEFT/RIGHT SHIFT
ASH64T -4W/64.BIT ARITUMETIC LEFT/RIGHT SHIFT
SUB64M -4W/64.BIT SUBTRACT
CMP64M -4W/64.BIT COMPARE EQ/NE
CMP32M -2W/32.BIT COMPARE EQ/NE

~~PROCESSOR TRAP CATCHERS~--
SETDW/CLROW -ENABLE/DISABLE LINE CLOCK ESCAPE TRA®
SETUB/CLRUB -ENABLE/DISABLE PROCESSOR MICRO BREAK ESCAPE

TRAP

SETFP/CLRFP -ENABLE/DISABLE FLDATING POINT ESCAPE TRAP

-=~MISC. SERVICE--

ERRPNT -SETUP “SLPERR"TM ERROR LDOP ADDRESS
LOOPNT -SETUP TMSLPADRTM SCOPE LODP ADDRESS
CNDSES -CONDITIONALLY 3ETUP “SESCAPE"TM ERROR LDOP ADDRESS

~=-MISC. FP SERVICE~--

SGLDAT -GENERATE 2W/32.BITS RANDOM DATA
DBLDOAT -SENERATE 4d/64.BITS RANDOM DATA
ZAPHFP ~INIT FP11-E/WFP-STATUS, ENABLE HFP EXECUTE
ZAPWFP -INIT FP11-E/WFP-STATUS, ENABLE WFP EXECUTE
EADJ -GENERATE FP11-E "EADJYTM EXPNT/"NORMK" VALUE
FIXFRA -USING TMEADJTM, GENERATE FRACTION "HIDDEN BITSTM AND

INSERT

10.0 ACT/APT/XXDP

10.1 ACT COMPATIBILITY

THIS PROGRAM SHOULD RUN UNDER THE ACT SYSTEM MONITOR.
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10.2

10.2.1

10.2.2

10.3

APT COMPATIBILITY

THIS PROGRAM WILL RUN UNDER THE APT SYSTEM MONITOR, ALL
NECESSARY SOFTWARE COMMUNICATION HOOKS ARE PRESENT.

LOADING ONTO APT

THIS DIAGNISTIC SHOULD BE LOADED ONTO THE APT SYSTEM IN THE
STANDARD MANNER, USING THE TMTSP ~ TEST SOFTAARE PACKAZE"
UTILITY.

THE “LONGEST TEST" AND "FIRST PASS" RUN TIMES SPECIFIED AS
DEFAULTS IN THE DIASNOSTIC LISTING SHDULD BE KEPT AS IS. THEY
ARE, FOR REFERENCE:

LONGEST TEST = 15. SECONDS

FIRST PASS = 10. SECONDS

NOTES ON LIJADING:

SETTING "ENVIRONMENT CSENVI®=(001) WILL FORCE THE DIAGNOSTIC
TO USE THE "APT SWITCH REGISTER® C[SWITCH 11 IN PLACE OF THE
HARDWARE SWITCH REGISTER. THIS ACTION IS INDEPENDENT OF TPHE
"ENVIRONMENTAL MODE CSENVMITM INDICATOR CONTENTS.

ANY "MEANINGFUL®TM COMBINATIONS OF SWITCH REGISTER OPTIONS IN
"SAITCH 1" IS VALID. TMSWITCH 2TM C[$5USWRI IS NOT USED BY THIS
PROGRAM,

RUNNING UNDER APT

NJ SPECTAL PRECAUTIINS ARE NECESSARY TO RUN UNDER APT.

XXDP COMPATIBILITY

FOR XXDP MEDIA COMPATIBILITY, THE TOP 2K WORDS OF THE 16K WORD
MINIMUM MEMORY AREA ARE NOT DISTURBED DURING EXECUTION. THIS
LEAVES (1) THE "XXDPTM MONITOR INTACT FOR CHAIN MODE EXECUTION
UF DIAGNOSTICS, AND (2) SPACE FOR "UPD1/2"TM TO PERFORM
DIAGNOSTIT UPDATES.

SEQ 0020
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14

32

2356

281

284

295

18

384

411

5932

129

740

840

932

949

1084

1222

1327

1472

1578

1714

1986

2095

2207

2313

2328

2547

2788

2958

3053

3206

3361

3487

35600

3719

2866

3951

4125

4212

4417

4511

4632

4965

5028

5173

5245

5317

5387

5459

5529

5635

5695

5770

5541

5910

6041

OPERATIONAL SWITCH SETTINGS

BASIC DEFINITIONS

TRAP CATCHER

STARTING ADDRES(ES)

ACT1l H00OKS

APT PARAMETER BLOCK

COMMON TAGS

APT MAILBOX-ETABLE

ERROX POINTER TABLE

PROGRAM DEFINED COMMON TAGS

START OF PASS ROUTINE

INITIALIZE THE COMMON TAGS

Tl

T2

T3

T4

TS5

T6

T]

T10

T11

12

T13

14

T15

Tl5

T17

120

T21

T22

T23

T2¢

T25

T25

T21

T30

T31

r32

T33

T34

T35

T36

37

T40

T4l

142

T43

T44

T45

T46

BM/ WHAMI AND FLAGS INIT

e«s ENABLE BM MICROBREAK TRAP-TOD-4, IN WHAMI...

B4/ FLAGS AND INSTR1 FP DECODE

BM/ FP CHNST RESTORE

BU/WFP ILLEGAL INTERNAL ADDRESS TEST

HFP/BM: FLPGO-FPACK; SRVC-GRANT

BM/ HFP UBREAK SRVC CODE

HFP ENABLE/DISABLE, FP INSTR DECODE

IFORK(LEFT), -C(ADD+SUB)*M0] FP INSIR DECODE
FIRB IMMEDIATE-R ADDRESS MODE DECIDE

UFLOW - FPINIT, F-MODE

UFLON - FPINIT, D-MODE

eesENABLE HFP MICRIBREAK LOAD...

EXPNT, ESPAD.BLACO/33 DATAPATH

EXPNY, ESPAD.ACACO/33 DATAPATH

EXPNT, ESPAD.BCAC4/5] DATAPATH

EXPNT, “LDEXP/STEXPTM FPINMUX(DOUT) DATAPATH

EXPNT, ESPAD.B ADDRESSING VIA RCDF] AND RUSF]

EXPNT, ESPAD.A ADDRESSING VIA RILDF] AND RLSF]
EKPNT, (EA=0, EB=0) W/“"CMPF*®

EXPNT, (EA=0.0R.EB=0) W/"MULF®

EXPNT, (ER=0) W/TMABSF"

EXPNT, EALU ADD/CARRY LOGIC W/“MULF"

EXPNT, COUNTER/PRE-SHFT-QUOY WITH "“MAS"

IPORKC (ADD+SUB)*M01, SOUMPATH/MO*R(6+7) DECODE

IFORKL(ADD+SUB)*M0], EXPNT(A+B)=ZERO DECODE

IFORKL (ADD+SUB)*M0], EXPNT.RARGE.CDDE ROM CONTENRTS

FRACTION, FPINMUX-INBUF-FSPADMUX-FSPAD-FPDUTMUX DATAPATH, VIA "LDF/STFTM

FRACTION, 50. BIT DATAPATH, VIA "LDD/STD®

FRACTIDN, FSPAD DATA PATTERNS, ACO-ACS

FPINIT/FP.EMIT.(E&LF)/FSPAD EXACT.ZERD

FRACTION, FSPAD ADDRESSING VIA RID7] AND RISF]
FRACTION, FSPADICDI.WRITE/ADDRS-FORCE: USING "LDFTM

FRACTION, FSPADLCD].WRITE/ADDRS-FORCE: USING "STCFD”"

FRACTION, FSPADCCDI.WRITE/ADDRS-FORCE: USING "STCDF"®

FRACTION, FSPADLCDI.WRITE/ADDRS-FORCE: USING "LDCOF*®
FRACTION, FSPADCCD].WRITE/ADDRS-FORCE: USING "LDCFD"

SHIFTER/NORMK, WITH "MNS"®

SYHIFTER, LEFT(2+4) OF (200,0,0,0)

FRACTION, FALU FSPAD.IN.MUX BIT(S59:58)

FPINIT/FP.EMIT.F/CLRX EXACT.ZERO "O01TM IN BIT(59:58)
SHIFTER, RITE(4,5,6,7/1,9)IMAS] RIPPLE-A-1

SHIFTER, LEFT(2+(1,2,3,4))IMNS] RIPPLE-A-1

SEQ 0001

SEQ 0021
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5158

6273

6664

6966

7105

7205

7488

7721

8228

8408

8530

8627

821

8966

9114

9132

7166

9170

9213

9282

9327

9345

9361

9365

9402

9433

9473

9519

9556

9590

9594

9700

9741

9789

9793

9892

10005

10082

10149

10233

10295

10375

10397

10436

10463

10497

10522

10543

10554

10567

10516

02-SEP-77 17:50 TABLE OF CONTENTS

T35 FALU/FEXP, F/D-R/T MODE SELECT
56 FRACTION, FALU ADD/CARRY LOGIC WITH "ADDD"
757 IFORK/ (ADD+SUB)*MO0 “ADDD"*-M0 EXECUTE
T50 "DIVF"TM EXEC, DIVIDE W/INBUP-AR.SHIFT, FSPAD.SELECT
T61 "LDC.I.F* EXEC, FPINMUX/DOUT, SHIFT/NORMALIZE
T62 MULNEY, BASIC DATAPATH
T63 MULNET, MULTIPLY ROM CONTENTS
764 MULNET, SOUM/CARRY REGISTERS, COUNTER ROM CONTENTS
T65 MULNET, MIER REGISTER DATA/SHIFTING
T66 MULNET, MAND REGISTER DATA/SHIFTING
T67 EXPNT, ECR & FCCR EXCEPTIJIN/HFP(CC) COWNDITIONS
170 “MPP” MAINT. INSTR - FJNCTIONAL TEST
T71 “MNS® MAINT. INSTR - FUNCTIONAL TEST
T72 “MAS® MAINT. INSTR - FUNCTIONAL TczT
73 ««-EXIT T0 EODP...
END OF PASS ROUTINE

INTSRRUPT SERVICE ROUTINES

eesDW1l-L LINE CLOCK INTERRUPT SERVICE ROUTINE
e« FPP INTERRUPT SERYICE RDUTINE

e« TRAP-TO-4 INTERRUPT SERVICE ROUTINE

oo« TRAP-T0-10 INTERRUPT SERVICE ROUTINE
«+«MEMORY/CACHE PARITY ERROR INTERRUPT SERVICE ROUTINE
MISC. SUPPORT SUBRIUTINES

=<« RANDOM "FPSTM SUBROUTINE (RANFPS)

e+« RANDOM FLOATING POINT DATA SUBROUTINES (DBLDAT, SGLDAT)
RANDOM NUMBER GENERATOR ROOUTINE

«oo INITIALIZE HFPJWFP, FPS/FEC/FEA (ZAPHFP, ZAPWFP)

«e« NORMALIZATION COUNT GENERATION SUBROUTINE (EADJ)
««+FRACTION ADJUSTMENT ROUTINE (FIXFRA)
64. BIT ARITHMETIC/LOGICAL FUNCTION SUBROUTINES
ses64. BIT ®ASHCTM ROUTINE (ASH64I, ASH64Y)
ceeb4. BIT ®SUBTM ROUTINE (SUB64M)
++«MOLTIPLE WORD COMPARISON ROUTINES (CMP64M, CMP32M, CMPKXNM)
-~SYSMAC SUPPDRT RJOUTINES--~

SCOPE HANDLER ROUTINE

ERROR HANDLER ROUTINE

ERROR MESSAGE YYPEOUT RODUTINE (MODIFIED SYSMAC)
FLOATING POINT DATA TYPEDUT ROUTINE

TYPE ROUTINE

APT COMMUNICATIONS RDUTINE

BINARY TO OCTAL (ASCII) AKD TYPE

"TRAP®TM INSTRUCTION DECODER

TRAP TABLE

«++SETUP LINE-CLOCK/PROCESSOR HUNG ESCAPE (SETDW, CLRDW)

«-<«SETUP PROCESSOR MICRUBREAK ESCAPE (SETUB, CLRUB)

«««SETUP FLOATING POINT TRAP ESCAPE (SETFP, CLRFP)

e+« CONDITIONALLY LOAD SESCAPE (CNDSES)

«+««SETUP ERROR LOOP (SLPERR) PDINT (&RRPNT)

-« +SET0P SCOPE LOOP (SLPADR) POINT (LODOPNT)

POWER DOWN AND UP ROUTINES

ERR MESSAGES, DATA HEADERS, DATA VECTORS, ETIC

SEQ 0002

SEQ 0022
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000000
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000001

100000
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SEQ 0023

-TITLE PDP-11/60 PP11~-E HARDWARE DIAGNOSTIC
3*COPYRIGRT (C) 1977

3*DICITAL EQUIPMENT CORP.

3*MAYRARD, MASS. 01754
’t

7*PROGRAM BY DON NDRTH
H ®

J*THIS PROGRAM WAS ASSEMBLED OUSING THE PDP-11 MAIWNDEC SYSMAC
;:PICKAGE (MAINDEC-11~DZQAC-C3), JAN 19, 1977.

}

«SBTTL OPERATIONAL SWITCH SETTINSS
;t

3* SWITCH OCTAL USE
,t - - -

T 15 100000 HALT ON ERROR

[ Al 14 040000 LOOP DN CURREWTLY EXECUTING TEST -
1 A 13 020000 INHIBIT ERROR TYPEOQUTS

A 12 010000 INAI3IT STATOUS TYPEQUDTS
3* 11 004000 INHIBIT ITERATIONS
e 10 002000 1=BELL ON ERROR

3* 9 001000 LOOP ON ERROR

TM 8 000400 LOOP ON TEST NUMBER IN TMSLPTST"
3* 7 000200 0=SISN/EXP/FRAC FP DATA TYPEQUTS
t A 1=16. BIT WORD TM "

* 6 000100 O=DETAILED PRINTOUT OF ERRORS

3* 1=SUMMARY ONLY

I A 5 000040 TICHT LOOP ON ERROR

+SBTTL BASIC DEFINITIONS

SYINITIAL ADDRESS OF fTHE STACK POINTER **% 1200 ***

STACK= 1200

~-EQULIY EMT,ERROR 3BASIC DEFINITION OF ERROR CALL

~EQUIV [UT,SCOPE 73BASIC DEFINITION OF SCOPE CaALL

7*MISCELLANEOUS DEFINITLIONS

HT= 33 CODE FOR RIRIZONTAL TAB

Le= 12 3>CO0E FOR LINE FEED

CR= 15 $3CODE FOR CARRIAGE RETURN

CRLP= 200 33C0ODE FOR CARRIAGE RETURN-LINE TEED

PS= 1771778 37PROCESSIR STATUS WORD

-EQUIV PS,PSH

STKLMT= 177774 33STACK LIMIT REGISTER

PIRQ= 177711712 33 PROCRAM INTERRUPT REQUEST REGISTER
DSWR= 177570 73HARDWARE SWITCH REGISTER

DDISP= 177570 33 HARDWARE DISPLAY REGISTER

J*GEMERAL PURPOSE REGISTER DEFINITIONS

RO= %0 77GENERAL RESISTER

R1l= il 33GENERAL RESISTER
R2= %2 3;GENERAL RESISTER

R3= 13 7GENERAL RESISTER

P4= %4 33 GENERAL REGISTER

R5= %5 JIGENERAL RESISTER

MACY11l 30(1046) 02-SEP-T77 22:41 PAGE 2 S53 0004

BASIC DEFINITIONS Sta 0024

R6= 16 33GENERAL RESISTER

RT= -7 77 GENERAL RESISTER

§p= 35 33STACK PIINTER

PC= 37 75PROGRAM CDUNTER

$*PRIDRITY LEVEL DEFINITIONS

PRO= 0 33PRIORITY LEVEL O

PRI1= 40 33PRIORITY LEVEL 1

PR2= 100 33 PRIDRITY LEVEL 2
PR3= 140 J;PRIORITY LEVEL 3

PRe= 200 73PRIDRITY LEVEL 4

PR5= 240 33 PRIDRITY LEVEL S

PRS= 300 37PRIDRITY LEVEL 6

PR7= 340 73PRIORITY LEVEL 7

JE"SWITCH REGISTERTM SWITCH DEFINITIONS
SW15= 100000

SH1l4= 40000

SWl3= 20000

SWl2= 10000

S¥ll= 4000

S410= 2000

SW09= 1000

S¥08= 400

SWo7= 200

SH06= 100

SWOS= 40

S#l4= 20

SW03= 10

SW02= 4

SW01= 2

SH00= 1

<EQUIV SW09,5%9

<EQUIV SW08,SW8

+EQUIV SWO07,5W7

+EQUIV SW06,5W6

+EQUIV SW05,SHWS

+EQUIV SW04,5W4

«EQUIV SWO03,SH3

+EQUIV 5W02,5W2

<EQUIV SW01,SwWl

+EQULIV SW00,Sd0

7*DATA BIT DEFINITIONS (BIT0O0 TO 3ITL9)

BIT1IS5= 100000

BIT14= 40000

BIT13= 20000

BIT12= 10000

BIT11l= 4000

BIT10= 2000

BIr09= 1000

BITO08= 400

BITO07= 200

BITO6= 100

BIPOS= 40

BIT04= 20
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000010

000004

000002

000001

000004
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000014

000014

000014

000020
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000030
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000060

000064

000240

076600
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000346
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000104

000105

000106

000107

000066

000266

000144

000344

0000756

000276

000036

000236

000141

000100

000300

000244

000000

000001

000002

000003

000004

000005

000006

000007

1271766

177744

177770

177746

177546

000100

170005

170007

170004

052525
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BASIC DEFINITIONS SEQ 0025

BIT03= 10

BIT02= 4

BITO1l= 2

BITOO= 1

-BQUIV BIT09,BITI

-EQUIV BIT08,BITB

<EQUIV BITO07,BIT7

~EQUIV BITO6,BXY6

-EQUIV BITO05,BITS

<EQUIV BITO4,BITY

-EQUIV BITO03,BIT3

+EQUIV BIT02,BIT2

-EQUIV BITO1,BIT1

-EQUIV BIT00,BITO

J*BASIC “CPUTM TRAP VECTOR ADORESSES
ERRVEC= 4 J3TIME QUT AND OTHER ERRORS

RESVEC= 10 7RESERVED AND ILLEGAL INSTRUCTIONS .

TBITVEC=14 3;"r" BIT
TRTVEC= 14 " 33TRACE TRAP

BPTVEC= 14 3; BREAKPODINT TRAP (BPT)

I0tVEC= 20 3;INPUT/O0TPOT TRAP (IOT) #*»SCOPEsx
PHRVEC= 24 3;PDHER FAIL

EMTVEC= 30 73 EMULATOR TRAP (EMT) **ERROR**

TRAPVEC=34 FNIRAPTM TRAY

TKVEC= 60 3;1tY KEYBDARD VECTOR

TPVEC= 64 3;TTY PRINTER VECTOR

PIRQVEC=240 33 PROGRAM INTERRUPT REQUEST VECTOR

3*MED CODES
;l

* USE IS AS FOLLOWS:
;t

3* READING: WRITING:
;t

P cse MOv #DATA,RO
* MED +RXXX MED s HWXXK

P Mov RO ,RESULT cee
;t

MED= 076600 ;0PCDODE

WINIT= 352 3BM "INIT" SOBR, RO=FLAGS FOR FUNCTION

WSR= 346 ;8M "SR® (SHIFY REGISTER, WRITE ONLY)

WNUA= 350 ;BM "NUATM (NEXT MICROADDRESS, WRITE ONLY BIT<14:03>)

RWHAMLI= 022 ;B "WHAMI"TM

WWHAMI= 222 H

;THE FOLLOWING ARE READ-ONLY IN THE CSP:

LOGJAN= 100 3CsP00: LDE JAM

LOGSVC= 101 3CsSPO1: LJIG SERVICE
LOGPBA= 102 5CSP02: LJIG PHYS BUS ADDR

LOGCUA= 103 #CSP03: LDG CURRENT MICROADDRESS

MACY11 30(1045) 02-SEP-77 22:41 PAGE 4 S5Q 0006
BASIC DEFINITIONS 552 0025

LOGFLG= 104 7C5P04: LOG ZLAG/INTR

LOGWHM= 105 3CSP03: -LIG JHAMI

LOGCAD= 106 ;CSPO6: LOG CACHE DATA

LOGCAT= 107 7CsP07: LOG CACHE TAG

RFPA= 066 JFP "FPA"

WFPA= 266 H

RFLAG= 144 7BM "FLAGSCB:4,2:004FPSCT0>"

WFLAG= 344 JBM "FLAGS<B8:4,2:0>"TM AND “EXFLAGC2:1>"

RFEA= 076 JFP "FEAT

WFEA= 276 3

RFEC= 036 3PP "FPSHIRFECT

WFEC= 236 H

RSERVC= 141 7BM SERVIZE PORT OF STATUS MUK

RCSPOO= 100 ;BM CSP(00): FP CONSTANTS, BM ERROR LOG

WCSP0O= 300 ;

J*PLOATING POINT INTERRUPT VECTOR

FPPVEC= 244

J*FLOATING POINT REGISTER DEFINITIONS

0ACO=

ACl= t1

AC2= 32

AC3= 33

AC4= 34

ACS= 35

AC6= 26

ACT= 37

3 *PDP-11/60 PROCESSOR-SPECIFIC UNIBUS ADDRESSES

CPUERR= 177765 ;CPU ERROR REGISTER

MEMERR= 177744 JMEMORY ERROR REGISTER

CPUBRK= 177770 7CPU MICROIBREAK ADDRESS REGISTER

CPUCCR= 177746 ;CPU CACHE CINTROL REGISTER

S*LINE CLOCK (DW1ll-L) REGLSTERS, ETC

DWllLC= 177546 7CSR

DW11lLV= 100 s INTERROPT VSCTOR

;*FP11-E - PDP-11/60 SPECIFIC MAINTENANCE INSTRUCTIONS

MPP= 170005 STMAINTENANCE PARTIAL PRODUCTTM

MAS= 170007 7TUAINTENANCE ALIGNMENT SHEIFTY

MNS= 170004 JOYAINTENANCE NORMALIZATION SHEFT"TM

J*BIT PATTERNS FUR TASTS

ALTP= 052525 70101...01
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BASIC DEFINITIONS ‘ SEQ 0027

AP= ALTP 3

ALYN= 125252 31010...10

A= - ALTN »

ALT4P= 007417 70000111100001111
ALTAN= 170350 $1111000011110000

M2= 177776 21111.,.10 WINUS TWO

Ml= 177717 71111...11 MINUS OWE, ALL 1°S
0= 100000 31000...00 MINUS ZERO

LGP= 0777177 30111...11 LGST + NUM (1ST WD FLTY )

LGl= 177777 J1111...11 LGST - NUM (1ST WD FLT )
SHP= 000200 j+1%2%%-128, SMLT + NUM (1ST WD FLT)
SHN= 100200 3-1%24%-128, SNLT - NUN (1ST WD FLT)

ZX1MP= 000177 JZERC EXP, ALL 1-S MANT (1ST WD FLT)

ZX1wN= 100177 3ZERD EXP, ALL 1-S MANY (1ST WD FLT)

rlp= 040200 3+1.0E¢0, 1Sr WD FLTY

FiN= 140200 3-1.08+0, 1STr WD FL?

P13%= 104210 $1000100010001000

LB= 000377 30000000011111111 LOWER BYTE. -
UB= 177400 31111111100000000 UPPER BYTE

s*PP5 BIT PATTERNS

FPSl= 147777 JALL BITS ON (READABLE)

FP50= 000000 $ALL BITS OFF

NA= 000000 sFOR FEC, WHEN NOT APPLICABLE

s*PSH BIT PATTERNS

CCOXNLY= 177760 ;FOR BIC TO SET CC BITS ONLY

-SBYTL TRAP CATCHER

«=0

3*ALL UNUSED LOCATIONS OF THE VECTOR AREA CONTAIN

3*A ".42, I0TI"TM SEQUENCE TO CATCH AND PROCESS ILLEGAL
S*TRAPS AND INTERRUPTS THAT MISHT OCCUR.

*THE [0T TRAP WHICH IS TAKEN® ON IHE ILLEGAL TRAP/INT

J*TRAPS TO THE $SCOPE ROUTINE WHICH (IF THE RETURN PC IS

s*LESS THAN 1002) JUMPS TO THE SERRDR ROUTINE.

3*THE SERRUR ROUTINE WILL REPORT THE ERROR AS FOLLOWS:

A PC=YYYYYY UNEKPECTED TRAP T0 XXX
3*AND RETURN TO THE PROGRAM AT PC=YYVYYY+2

S*WHERE XXX=LOCATION OF ILLEGAL TRAP

3* YYYYYY=PC AT TINE OF TRA?

J*NOTE: IF THE PROCESSOR IS NOT AN 11/0S5 THE PROGRAM
t A CAN BE STARTED AT ADDRESS 0 LS WELL AS ADDRESS 200,

$40CAT: HALT JIHALT

BR «-100 $3BRANCH TO 177700 & TIME JUT (NOT ON

3311/05)
+WORD START $3VECTOR TO STARTING ADDRESS

« HORD 340 33WITH PRIORITY LEVEL 7

-=174

DISPREG:.WORD 0 33SOFPTHARE DISPLAY REGISTER

SWREG: .WORD 0 35 SOFTWARE SWITCH REGISTER

+SBYTL STARYING ADDRES(ES)

MACY1l 30(1046) O02-SEP-T77 22:41 PAGE 6 SEQ 0908

STARTING ADDRES(ES) SE3 0023

JMP @¥START ;3G0 O STARI DF PROGRAM

«SBTTL ACT11 HODOKS

;’I.*l’.itttt.'fifi.ttitltt.tttttttt.ttt'ttIfi"ttttittitttllttttttt

JHOOKS REQUIRED BY ACT11

§svPC=. 7SAVE PC

«=46

SENDAD 731)SET LOC.46 TO ADDRESS DF SENDAD IN .$EOP
«=52

« #0RD 0 732)SET LOC.52 TO ZERD

-=§SVPC 33 RESTOPE PC

«=1000

«SBTTL APT PARAMETER BLOCK

Py Rt e g TT

7SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT
R L T R T e s I I T e

«$X=. 73SAVE CURRENT LOCATION

+=24 7SET POWER FAIL TO POINT TO START OF PROGRAM

200 33FOR APT START UP

=44 37P0INT TO APT INDIRECT ADDRESS PHNTR.

SAPTHDR ;;POINT TO APT HEADER BLDCK

5K 37 RESET LOCATION COUNTER
;,tfitttttttttttt.ttlttt.'tit.'itt.t'lltfittitttttit‘tttttttttttt'k

sSETUP APT PARAMETER 8LOCK AS DEFINED IN THE APT-PDP11 DIAGNODSTIC
s INTERFACE SPEC.

$APTHD:

SHIBYS: .WORD 0 s3Ti0 HIGH BITS OF 18 BIT MAILBOX ADDR.

$MBADR: .WORD SMAIL 3> ADDRESS OF APT MAILBOX (BITS 0-15)
$TSTM: .NORD 15. 3;RUON TIM OF LONGEST TEST

SPASTM: .WORD 10. J3RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)

SUNITM: .WORD 0. 33 ADDITIONAL RUN TIME (SECS) OF A PASS POR EACH ADDITIONAL UNIT
«HORD SETEND-SMAIL/2 ;3LENSTH MAILBOX-ETABLE(WORDS)
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317 +SBETL COMMON TAGS

;}g ,; tt.tttltttttttltt.l.tttttttttittittttttttt.ttt'ttttttttt’t*t't'
320 s*THIS TABLE CONTAINS VARIDDS COMMON STORAGE LOCATIONS
n 3*USED IN THE PROGRAM.

322

323 001210 +=STACK+10
324 001210 SCMTAG: 73START OF COMMDN TAGS

325 Pe-—mm= START $CMTAG CLEAR-----

326 001210 000000 ~HORD O

327 001212 000000 STSTNM: .WORD O 33CONTAINS THE TEST NUMBER

328 001214 000000 SERPLG: .WORD O 33CONTAINS ERROR FLAG

329 001216 000000 . SICNT: .WORD O 33CONTAINS SUBTEST ITERATION COUNT
330 001220 000000 SLPADR: .WORD O 33CONTAINS SCOPE LOOP ADDRESS
331 001222 000000 SLPERR: .WORD O 33CONTAINS SCOPE RETURN FOR ERRORS
332 001224 000000 SERTTL: .WORD O 33CONTAINS TOTAL ERRORS DETECTED
333 001226 000000 SITEMB: .WORD O 33CONTAINS ITEM CDNTRDL RYTE

334 001230 000001 SERMAX: .WORD 1 #3CONTAINS MAX. ERRURS PER TEST
335 001232 000000 SERRPC: .WORD O 33CONTAINS PC OF LAST ERROR INSTRUCTION
336 001234 000000 $GDADR: .WORD O 33CONTAINS ADDRESS OF “GOOD” DATA
337 001236 000000 $BDADR: .WORD O 33CONTAINS ADDRESS 0OF “BAD” DATA

338 001240 000000 $GDDAT: .WORD O 33 CONTAINS “GOOD” DATA

339 001242 000000 $BDDAT: .WORD O 33CONTAINS “BAD” DATA
340 001244 000000 LWORD O ;3 RESERVED--NOT TO BE USED
341 001246 000000 .40RD O

342 001250 000 $AUTOB: .BYTE O 73AUTOMATIC MODE INDICATOR

343 001251 000 SINTAG: .BYTE O 33 INTERRUPT MODE INDICATOR
344 001252 000000 LWORD O
345 33-~——<=END $SCMTAG CLEAR==~==-

346 001254 177570 SWR: .WORD DSHR ;3 ADDRESS OF SWITCH REGISTER
347 001256 177570 DISPLAY: .WORD DDISP $$ADIRESS OF DISPLAY REGISTER

348 001260 000000 SLPTST: .WORD O 3;CONTAINS TEST NUMBER 10O LODP UPON
349 001262 000000 $FPBREK: .WORD O ;3CONTAINS HFP UBRK ADDR LOADED DURING °SCOPE”
350 001264 177560 $TKS: 177560 33TTY KBD STATUS
351 001266 177562 $TKB: 177562 33 TTY KBD BUFFER

352 001270 177564 $TPS: 177564 33TTY PRINTER STATUS REG. ADDRESS
353 00127z 177566 $TPB: 177566 73TTY PRINTER BUFFER REG. ADDRESS

354 001274 000 SNOLL: JBYTE O 33CONTAINS NULL CHARACTER FOR FILLS
355 00127% 002 SFILLS: .BYTE 2 3;CONTAINS # OF FPILLER CHARACTERS REQUIRED

355 001276 012 SFILLC: .BYTE 12 33 INSERT FILL CHARS. AFTER A “LINE FEEDTM
357 001277 000 S$TPPLG: .BYTE O 33"TERMINAL AVAILABLE"TM FLAG (BIT<O07>=0=YES)

358 001300 000000 SREGAD: .WORD 0 ;3COSTAINS THE ADDRESS FROM
359 37WHICH (SREGO) WAS DBTAINED

350 001302 000000 SREGO: .WORD 0 ;3CONTRINS ({SREGAD)+0)
361 001304 000000 $REGl: .WORD O 37CONTAINS ((SREGAD)+2)

362 001306 000000 $REG2: .WORD O 33CUONTAINS ((SREGAD)+4)
363 001310 000000 SREG3: LWORD O 33CONTAINS ((SREGAD)+6)

364 001312 000000 $REGA: .WORD O 73CONTAINS ((SREGAD)+10)

355 001314 000000 $REGS: .WORD O 33CONTAINS ((SREGAD)+12)
366 001316 000000 S$REG6: .WORD O 33CONTAINS ((SREGAD)+14)

357 001320 000000 $REGT: .MORD O 3;CONTAINS ((SREGAD)+15)

368 001322 000000 SREG10: .WORD O 33CONTAINS ((SREGAD)+20)

369 001324 000000 S$REGIl: .WORD O 33CONTAINS ((SREGAD)+22)

370 001326 000000 $REG12: .WORD O 33CONTAINS ((SREGAD)+24)

371 001330 000000 $REG13: .WORD O 77CONTAINS ((SREGAD)+26)

372 001332 000000 SREG14: .WORD O 33CONTAINS ((SREGAD)+30)
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373 001334 000000 SREG15: .®WORD O 7;CONTAINS ((SREGAD)+32)

374 001336 000000 SREG16: .WORD 0 $3CUNTAINS ((SREGAD)+34)

375 001340 000000 SREG17: .WORD O s;CONTAINS ((SREGAD)+35)

376 001342 000000 STIMES: O 33MAX. NUMBER OF ITERATIONS

377 001344 000000 SESCAPE: D 3;ESZAPE ON ERROR ADDRESS

373 001346 177607 000377 $BELL: .ASCIZ <207><377><¢377> 3;3;CODE FOR BELL

379 001352 077 SQUES: .ASCII /27 33QUSSTION MARK

380 001353 015 SCRLF: .ASCII <15> 33CARRIAGE RETURN

381 001354 000012 $LF: <ASCIZ <12> 33LINE FEED
3q 2 ;’itttttwt'fi'ttttttlttttt.t.tttttttttttt'titttttttlt'ktltt'tt.t't

333 «SBYTL APT MAILBOX-ETABLE

3ng
385 ;; (2 22 8222322222223 282 2231223232302 22 223332323323 4F22 220 2 34

386 -EVEN

387 001356 SMALL: 7;APT MALLBOX

398 001356 000000 SMSGTY: .WORD AMSGTY ;;MESSAGE TYPE CODE

389 001360 000000 SPATAL: .WORD AFATAL 3;;FATAL ERROR NUMBER

390 001362 000000 STESTN: .#ORD ATESTN ;;TEST NUMBER

391 001364 000000 $PASS: .WORD APASS 3;PASS COONT

392 001366 000000 SDEVCT: .4ORD ADEVCT 3;;DEVICE ZOUNT

393 001370 000000 SUNIT: LWORD AUNIT 33;I/0 UNIT NUMBER

394 001372 000000 SMSGAD: .WORD AMSSAD 33MESSAGE ADIRESS

395 001374 000000 $MSGLG: .WDRD AMSGLG 3;MESSAGE LENGTH

396 001376 SETABLE: 33 APT ENVIRONMENT TABLE

397 001376 000 SENV: .BYTE AENY 33 ENVIRDNMENT BYTE

399 001377 000 SENVM: .BYTE AENVM ;3ENVIRONMENT MODE BITS

399 001400 000000 $SWREG: .WORD ASWREG ;;APT SWITCH REGISTER

400 001402 000000 $USWR: .WDRD AUSWR ;;USER SWITCHES

401 001404 000000 SCPUOP: .WORD ACPUDP 33;CPU TYPE,OPTIONS

402 1l BITS 15-11=C?U THPE
403 " 11/04=01,11/05=02,11/20=03,11/40=04,11/45=05
404 " 11/70=06,PDQ=07,Q=10

405 3* BIT 10=REAL PIME CLOCK
406 1 BIT 9=FLOATINGC PDINT PROCESSOR
407 " BIT 8=MEYDRY MANAGEMENT
408 001406 SETEND:

409 +MEXIT
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410

411

412 001406

413

414

415

416

417

418

419

420

421

422

423

424

425 001406 035656

426 001414 000000

427 001416 035656

423 001424 000000

429 001426 035710

430 001434 000000

431 001436 035761

432 001444 000000

433 001446 035734

434 001454 000000

435 001456 036462

436 001464 04414D

437 001466 0356511

438 001474 044140

439 001476 036007

440 001504 043752

441 001506 036037

442 001514 000000

443 001516 036067

444 001524 043764

445 001526 035116

446 001534 044002

447 001536 036140

448 001544 044002

449 001546 035166

450 001554 043764

451 001556 036215

452 001564 000000

453 001566 036252

454 001574 000000

455 001576 036307

455 001504 000000

457 001606 036333

458 001614 000000

459 001616 036407

460 001624 000000

461 001626 036540

462 001634 000000

463 001636 036611

454 001644 000000
465 001646 036647

042052 043460

042052 043460

042124 043475

042124 043476

042124 043476

000000 000000

000000 000000

000000 000000

042765 043604

042660 043600

042660 043600

042660 043600

042660 043600

042167 043512

042223 043524

042257 043536

042322 043552

042322 043552

042374 043512

042430 043634

042464 043512
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466

4617

458

469

470

471

472

473

474

475

415

4717

478

479

430

481

482

483

484

495

486

4817

488

489

490

491

492

493

494

495

496

497

498

499

500

501

502

503

504

505

506

507

308

509

510

S11

312

513

514

S15

315

517

518

519

320

521

001654

001656

001664

001666

001674

001676

001704

001706

001714

001716

001724

001726

001734

001736

001744

001746

001754

001756

001764

001766

001774

001776

002004

002006

002014

002016

002024

002026

002034

002036

002044

002046

002054

002056

002064

002066

002074

002076

002104

002106

002114

002116

002124

002126

002134

002136

002144

002146

002154

002156

002164

002166

002174

002176

002204

002206

02-SE2-77 17:50

000000

036677

000000

036720

000000

036762

000000

037023

000000

037070

000000

037211

900020

037116

000000

037141

000000

037254

044020

037330

044032

037356

044032

037413

044066

037460

0440656

037525

000000

041504

000000

041547

000000

041612

000000

041650

044344

041701

044344

041732

044344

041763

044314

040661

044256

040036

044054

040004

044054

040070

044134

040107

044146

040153

044145

037570

042522 043562

042541 043572

042560 043512

042550 043564

042616 043570

042142 043502

043022 043616

043040 043564

000000 000000

000000 000000

000000 000000

000000 000000

000000 000000

000000 000000

043167 043710

043167 043710

043372 043716

000000 000000

000000 000000

000000 000000

000000 000000

043167 043710

000000 000000

000000 000000

043070 043564

000000 000000

000000 000000

000000 000000

MACY11 30(1046)
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$ERRTB:

SEQ 0011

SEQ 0031

J*THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.

J*THE INFORNATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN

3*LOCATION SITEMSB.

3*NOTEL:

3*NOYE2:

ENVOOL1:

ENV002:

EMV003s

ENY004:

EMV005:

ENV0062

EMY007:

EMV010:

ENVO1l:

EMVO012:

ENVO13:

EMVO14:

EMVO15:2

ENVO16:

ENVO17:

ENV020:

EMVO021:

EMV022:

ENV023:

EMV024:

EMVO025:

MACY11 30(1046)

«WORD

« WORD

« WORD

« WORD

= HORD

« WORD

- WORD

- WORD

+«HORD

- WORD

- WORD

«WORD

- WORD

« HORD

« HORD

« WORD

«WORD

«WORD

- WORD

«WORD

«WORD

33POINTS TO THE

3;POINTS TO THE

7)>POINTS TO THE

$3POINTSTD THE

EMA,DHA,DTA,000

EMB,DHB,DYB,000

EMC, DHC,DYC,000

£ME, DAC,DTC,000

EMD, DHC,DTC,000

ENK1,000,000,DVAK

EMK2,000,000,DVAK

EME1,000,000,D¥1

EME2,DHZ,D7Z,000

EME3, DAX,DTX,DV2

EME4,DHX,DTK,DV3

EMES ,DHX,DTX,0V3

EMES ,DHX,DTX,DV2

£HF,DHF,DTF,000

EMG,DHG, DTG, 000

EMH, DHH,DTH,000

EMI,DHI,DTI,000

EMJ, DHI,DTI,000

EML,DHL,DTL,000

EMM, DHM, DTN, 000

EMN,DHN,DIN,000

02-SEP-T77 22:41

ERROR POINTER TABLE

EMV026:

ENVO027:

ENV030:

ENVO31:

EMVO032:

EMV033:

EMVO34:

EMV035:

EMV036:

ENV037:

EMV040:

EMV041:

EMV042:

EMVO43:

EMVO044:

ENV04S:

ENVOA46:

ENVO04T:

EMV050:

ENVOS1:

EMV052:

EMV0S3:

EMVO054:

EMVOSS:

EMVO0S6:

EMVOST:

EMVO060:

EMVO61:

« WORD

«HORD

- WORD

« HORD

« WORD

«#ORD

« WORD

-WORD

« NORD

«HORD

« WORD

- WORD

« WORD

«-WORD

- HORD

-WORD

- WORD

«WORD

« WORD

- WORD

- WORD

« WORD

- WORD

+«WORD

- WORD

«H0RD

«WORD

«WORD

EMD,DHD,DT0,000

EMP,DHP,DTP,000

£MQ,DHQ,DTQ,000

EMR,DHR,DTR,000

£MS, DS, DTS, 000

EMAC,DHAC, DTAC,0000

ENAA,DHAA,DTAA,000

EMAB,DHAB,DTAB,000

EMAD,0000,0000,DVAD

EMAE,0000,0000,DVAE

EMAF,0000,0000,DVAE

EMAG,0000,0000,0VAC

EMAH,0000,0000,DVAG

EMAL,0000,0000,0000

EMCA,DHCA,DTCA,0000

EMCB,DHACA, DTCA,0000

ENCC, DHCC, DTCC,0000

EMCD,0000,0000,DVCD

EMCE, 0000,0000,DVCE

ENCF,0000,0000,0VCF

E£MCG,0000,0000,DVCG

EMBK,OHBD,DTBD,DVED

EMAP,0000,0000,DVAF

EMAD,0000,0000,DVAF

EMAQ,DHAQ,DTAQ,DVAJ

EMAR,0000,0000,DVAL

£MA5,0000,0000,0VAL

EMAJ,0000,0000,0DVAH

THIS NUMBER INDICATES WHICH ITEM IN THE TABLE IS PERTINENT.

IF SITENB IS 0 THE ONLY PERTIMENT DATA IS (SERRPC).

EACH IYEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS:

ERROR MESSAGE

DAYA HEADER

DATA

DATA VECTOR

JUNEXPECTED FPP TRAP, FPP INSTR EXEC 0K

JUNEXPECTED FPP TRAP, FPP INSTR EXEC NIT 0K

JTRAP TOD (4)

JTRAP TO (114) CMEMORY/CACHE PARITY ERROR)

JTRAP TD (10)

$FSPAD UNIQUE ADDRESSING ERROR, P(DF]

;FSPAD UNIQUE ADDRESSING ERROR, RLSF1]

ALTEREDSMALINT INSTR, ACO

SMAINT INSTR, ALTERED FPS

sMPP, BAD MULNET(S+C)

JMNS, BAD NORM.

JMAS, BAD SHIFT

JMAS, BAD CNIR

s MULNET MULTIPLY ROM ERROR, SPECIFIC DATA

sMULNET SUM/CARRY ROM ERROR

sMULNET MULTIPLY ROM ERROR, GENERAL DATA

sAFP IFORK/-L(ADD+SUB)*M0Y DECODE ERRDR

JHFP IFORK/-CL(ADD+SUB)*MO] UNEXPECTED ERROR

sHFP PREPO/1/2, UBRK, */+ ENABLE ERROR

$PROCESSOR HUNG: LINE CLOCK TIMEQUT

;BAD BM WHAMI/FLAG AT INIT

10 SEQ 0012

SEQ 0032

3BM FLAGS READ/WRITE ERROR

7BM FLAGS DK / FP DECODE ERRDR

sBM BM BAD DECODE / FLAGS

7BM CSP INVALID FLAG NOT CLEARED AFTER RESTORE

7BM BAD FP CSP CONSTANT RESTORED

;BM/ HFP HURG PROC DURING STATUS INSTR

3HFP/ FPSRVC &PR7 ZPRROR

sBAD UBRK CODE FROM HFP (#7)

FMULNET - DATA STUCK/H OR REGISTER LOAD ERPOR

JMULBEY - RIPPLE ALT 0/1-5 ERROR

7MULNET - RIPPLE ALT 0/1-5 ERPOR -~ (S)R(S+C)

JMULD - RIPPLE-A-1 THRU MIER ERRODR

3MULD - RIPPLE~A~1 THRU MAND ERROR

3HFPP STATUS INSTR EXEC MODIFIED FPS

sFPINIT FLOW, UNEXP°D FPSHIHFEC E®R

JFPINIT FLOW, HFP DIDN®T UBREAK ERR

sBM/WFP TLLEGL.INTRNL.ADDR ERR

JESPAD.B ADDRS ERR; RCDF1

7ESPAD.B ADDRS ERR; RCSF)

JESPAD.A ADDRS ERR; RIOF)

3ESPAD.A ADDRS ERR; RLSF1

JEXPNT EALU EA+EB MULF/SEQ ERR

sLDD/STD FRAC DATAPATH ERR

JLDF/STF FRAC DATAPATH ERR

JFSPAD DATA ERR

7FSPAD FP-INSTR MODIFIED SRC-ACC ERR

sFSPAD-SETTLCD] ADDRS/WRITE-ENAJL ERW

sNORMK-EADJ/SHFTR ERR
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522

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

541

542

543

544

545

546

547

548

549

550

551

552

553

554

555

536

557

558

559

360

561

562

563

55%

565

555

567

558

569

570

571

572

573

574

575

575

577

002214

002216

002224

002226

002234

002236

002244

002246

002254

002256

00226¢

002266

002274

002276

002304

002306

002314

002316

002324

002326

002334

002336

002344

002346

002354

002356

002364

002366

002374

002376

002404

002406

002414

002416

002424

002426

002434

002436

002444

002446

002454

002456

002464

002466

002474

002476

002504

002506

002514

002516

002524

002526

002934

002536

002544

002546

044110

037615

0441256

037646

044126

037701

044110

037740

044110

040220

000000

040255

000000

040312

044150

040345

044110

040401

000000

040436

044214

040475

044236

040533

044236

040570

044250

040620

044256

040724

000000

040765

044300

041032

000000

041101

044202

041155

044214

041224

044054

041270

044312

041333

044324

041401

044332

041451

044160

042014

000000

000000

000000

000000

000000

000000

000000

043054

043054

043054

043077

043077

000000

000000

043124

043156

043167

043167

043167

043167

043212

043167

043167

043241

043156

043303

043313

000000

000000

043322

043442

000000

000000

000000

000000

043624

043630

043630

043646

043646

000000

000000

043656

043624

043710

043710

043710

043710

043700

043710

043710

043666

043624

043624

043624

000000

000000

043730

043744

000000

000000

000000
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578 002554

579 002556

530 002554

581 002566

582 072574

584 002576

334 002604

585

585

5317

538

599

590

591

592

593

594

595 002606

395

597

598 002610

599 002610

500 002612

601 002614

602 002616

603

604 002620

605

606 002622

607 002623

608 002624

509

610 002625

611 002626

612 002630

613

614 002632

615 002634

616 002636

617 002640

513 002612

619 002644

620

521 002645

622

623

624

625 002646

626 002656

627 002666

528 002676

629 002706

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000

000

000

000

000000

000000

000000

000000

000000

000000

000000

090

000

000004

000004

000004

000004

000004

000000

000000

000000

000000

000000

000000

MACY11 30(1046) 02-SEP-T77 22:41 PAGE 11

ERROR POINTER TABLE

ENV062: £MAK,0000,0000,DVAI

SEQ 0013
SEQ 0033

. WORD 3SHPTR L(2+4) OF ZERD ERR

EMV063: .4ORD EMAL,DHAL,DTAL,DVAI 3SHFTR R(11-1) OF ZERD ERR

EMV064: .WORD EMAM,DHAM,DTAM,DVAH 7SHFTR, MAS-RITE RIPPLE-A-1 ERR

EMVO65: .WORD EMAM,DHAN,DTAN,DVAR 3SHFTR, MES-LEFT/RITE RIPPLE-A-1 ERR

EMV066: .WORD EMAT,DHAT,DTAT,0000 $ESPAD.B LDX/STX DATAPATH ERR

ENVO6T: .WORD EMAU,DHAU,DTAY,0000 SESPAD.A LDX/STX DATAPATH ERR

EMVO70: .WORD EMAV,0000,0000,DVAV sFALU ADDD/CARRY RESULT ERR

gMVO71: .WORD EMA#,0000,0000,DVAH 3PSPAD.IN.MUX INBUF-PORT ERR

EMVO72: .WORD EMAX,DHAX,DTAX,0000 JFIRB IMMED-H MODE DECODE ERR

EMVO73: .WORD EMAY,DHAY,DTAY,DVAN 3IFORK/ (ADD+SUB)*M0 EXECUTE ERR

EMV074: .WORD EMBA,DHBA,DTBA,DVBA 3EXPNT EA=0, EB=0 DATAPATH ERR

ENV075: .WORD EMBB,DHBB,DTBB,DVBB ;EXPNT EA=0+EB=0 DATAPATH ERR

EMVO76: .WORD EMBC,DHBC,DTBC,DVBC $EXPNT ER=0 DATAPATH ERR

EMVO77: .HORD ENBD,DHBD,0TBD,DVBD ;EXPNT EALU EA-PLUS-EB RESULT ERR

EMV100: .WORD EMBE,DHBE,DTBE,0000 $EXPNT CNTR/PRE-SHFT-QUOT-ROM ERR

EMV10l: .WORD EMBF,DHBF,DTBF,DVBF sIFORK/ (ADD+SUB)*M0 SUMPATH/MQ*R6 ERR

EMV102: .WORD EMBG,DHBG,DTBG,0000 3 TFORK/ (ADD+SUB)*MO CEA+EBI=0/MO*R6 ERR

EMV103: .WORD EMBH,DHBH,DTBR,DVBH ;IFORK/ (ADD+SUB)*M0 EXPNT.RANGE.CODE.ROM ERR

EMV104: .WORD EMBI,DHBI,DTBI,DVBI sDIVIDE INBUF/AR-SHIFT FSPAD-SELECT ERR

EMV105: .WORD EMBJ,DHBJ,DIBJ,DVBJ ;LDCP(I->F) FPINMUX/DOUT CONVERT ERR

ENV106: .WORD EMBL,DHBL,DTBL,DVBL sFEXP/FALU FPS F-D &/+ R-T 40DE ER®

ENV107: .MORD ENBM,0000,0000,DV3M 3FRACTION/CLRO-EXEC/FP.EMIT.? DATA ERR

EMV110: .WORD EMBN,0000,0000,DVBN 3FPINIT/CLRU/LDEXP RIT¢59:58> INSERT ERR

EMV111l: .NORD EMBD,DHBO,DTBO,DVBO ECR/FCCR EXCEPTION#FCC ERR

£MY112: .WORD EMCH,DHCH,DTCH,0000 ;LDEXP/STEXP FPINMUX(DOUT) ERP

ENV113: .WORD 0000,0000,0000,0000 3 (ND)

EMNV114: .WORD 0000,0000,0000,0000 3 (NU)

EMV115: .WORD 0000,0000,0000,0000 3 (NU)

MACY1l 30(1046) 02-SEP-77 22:41 12 SEQ 0014
ERROR PODINTER TABLE sta 0034

EMV116: .WORD 0000,0000,0000,0000 3 (NU)

EMV117: .WORD 0000,0000,0000,0000 3 (NU)

EMV120: .WORD 0000,0000,0000,0000 3 (NU)

.SBTTL PPOGRAM DEFINED CUMMON TAGS

$*VARIABLES
.EVEN

je%exs FOT CLEARED EVER #xews

.WORD 3 TBS

jr*wxeksxxs SPART CLEARING OF PROGRAMMER DEFINED COMMON TAGS ®taxssxsxw

STPDCT:

$FPS: .WORD O 3 PROSRAM-CONTROLLED FPS

FPS: LMORD 0 37PS STORED HERE AFTER STFPS

FEC: .NORD O 3FEC STORED HERE AFTER STST

FEA: .WORD 0 sPEA STORED HERE AFTER STST

PPESCP: .WORD O ;0=NJ / NOT-0=ESCAPE ADDR AFTER FP TRAP

3KEEP THE NEXT TWO LINES IN THIS ORDER

FPTPOK: .BYTE O 3377=FP INTERRUPT/TRAP IS 0K / 000=FP INTEPRUPT/TRAP IS

) AN ERROR
NOFPIE: .BYTE 0 3377=0K TD EXECUTE FP INSTRUCTIONS / 000=DON°T EZXECUTE F

P INSTRUCTIONS

FPLENF: .BYTE 3CB87=11=4W MODE / [87=01=2W MODE

UBTPOK: .BYTE 0 3377=UBRK(BM) ENABLED, JUST RTI / 000=0BRK(BM) IS AN ERR

oR

UBESCP: .NORD 0 334 JBRK ESCAPE ADDR

UBCNTR: .WORD O 38M JBRK COUNTER

DWLOPC: .WORD O ;DN LAST OLD PC

DWESCP: .WORD O ;D# ESCAPE ADDRESS

DWCNTR: .WORD O 300 ¢ TIMES A MATCH CDUNTER

DWLOOP: .WORD O ;DN LODOP COUNT, FOR CHECKING HUNG Ar INSTRUCTION OR IN L

0oe

DNOLOP: .¥ORD O ;ILD VERSION OF ABOVE

DWFLAG: .BYTE 0 ;0W ESCAPE ENABLE: 377=YES/000=FUORCE-AN-ERRQR

LPTITE: .BYTE 0 3377=FORCE TIGHT LOOP, SRROR OR NOT / 000=DISABLED

JEMEMORY FLOATING POINT ACCUMULATORS

5 (ND RELATION TU HFP/WEP FP ACCUMULATORS)

MFACO: .BLKW 4 ;

MFACLl: LBLKW 4 7

MFAC2: .BLKW 4 H

MFAC3: .BLKW 4 H

MFAC4: L.BLKW 4 H
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630 002716

631 002726

632 002736

633

634

635 002746

635 002750

637 002752

638 002754

539 002756
640 002760

641 002762

642 002764

543

644

645 002766

646 002770

647 002772

648 002774

649

550 002778

651

652

653

654

655

656 003000

657

558

659

660

661 003002

652 003004

663 003010

664 003012

653 003020

666 003022

667 003024

668 003030

559 003032

670 003036

671 003044

572 003046

673 003050

674 003054

675 003060

676 003066

677 003070

678 003074

579 003102

680 003104

681 003112

682 003114

583 003122

684 003124

685 003132

300004

000004

000004

000000

000000

000000

900000

200000

000000

000000
000000

000000

000000

000000

000000

000000

000006

000006

100125

052525

052525

052525

200000

100052

125252

125252

125252

000000

177711

2771111

177777

1777711

000000

000000

000125

052525

125252

000052

125252

000177

000000

100177

000000

02-SEP-77 17:50

052525

000000

125252

000000

000000

1771777

177777

000000

052525

052525

125252

000000

000000

000000

1771717

000000

125252

125252

000000

000000
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686 003134

687 003142

628 003144

689 003152

690 003154

591 003162

692 003164

693 003172

634

693

696

697

6938

699

700

701 003174

702 003174

703 003202

794 003210

705 003216

706 003224

707 003232

703

109

710

711 003234

712 003236

713 003240

714 003242

715 003250

715 0032556

717 003262

718 003264

719 003266

720 003274

721 003302

722 003310

723 003316

724 003324

725 003332

726 003335

727 003342

152525

052525

025252

125252

077000

000000

177600

000000

000244

000004

000010

000114

000100

000000

000011

000056

000057

005015

030455

050106

030101

027056

042120

033057

030461

051101

020105

047516

205015

015

020123

05252%

125252

000000

000000

030616

031000

031104

031126

030500

005012

026461

025505

026520

020060

042455

053504

044504

052123

000

050012

000043

052525

125252

000000

000000

000340

000340

000340

000340

000300

042115

050504

030461

050106

044040

051101

043501

041511

051501
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SEQ 0035PROGRAN DEFINED COMMOM TAGS

MPACS: .BLKW 4 ;

NFAC6: .BLKW 4 3

MFACT: .BLKN 4 3

J*RECISTER CONTENTS, AT ERROR, FOR DISPLAY

EREGO: .WORD 0

EREG1: .NORD O

EREG2: .WORD O

EREG3: .WORD O

EREG4: .WORD O

ERECS: .WORD O

EREG6: .MORD 0

EREGT: .WORD O

S*AFTER A TRAP CONDITION, OLD PC/PS/SP SAVED HERE

DLOPC: .WORD 0

DLOPS: .HORD O

OLDSP: .WORD O

PPINST: .MORD O

ENPDCT: .WORD O
;tt.ti.'fi.t END

3*SOME COMMONLY

DWSCNT=6.

DWICNT: -#0RD

CLEARING OF PROGRAMMER DEFINED COMMON TAGS wastdasnss

USED CONSTANYS, STDREZD IN MEMORY

3USE # MAICHES

DHSCNT

F*SOME FP CONSTANTS:

FPMOAPS

FPALTP:

FPAPQO:

FPAPIM:

FPMOAN:

FPALTN:

PPANOO:

FPANIM:

FPOO11:

FPPONE:

FPONES:

FP1100:

FPZERO:

FPZEAP:

FPAPAN:

FPZEAN:

FPZOIMZ

FPMOINM:

+WORD

«WORD

« H0RD

«WORD

<WORD

«WORD

«WORD

«WORD

+«WORD

«WORD

- WORD

+WORD

« #ORD

- WORD

«WORD

«¥WORD

« WORD

«WORD

MACY11 30(1045)
PROGRAM

PPAPMS:

FPANMS:

FPEMAZ:

FPSEFZ:

J*VECTOR INITIALYZATION TABLE

VECTAB:

DEFINED

« WORD

«#0RD

« WORD

«HORD

4ORD 1

WORD 2

WORD 3

«WORD

«HORD

-HORD

« NORD

«#ORD

«®ORD

100125

AP AP

AP

ApP,0,0,0

100052

AN, AN

AN

AN,0

0,0,41,11

7171717

M1, M1

M1,M1

0,0,0,0

125,AP

AP, AP, AN, AN

52,AN,AN, AN

177,0,0,0

100177,0,0,0

02-SEP-77

CDMMON TAGS

22:41

3REQUIRE THIS NUMBER OF MATCHES TO SIGNAL PROC HUNG

# CLIE, TICKS OF THE LINE CLOCK]

3100125,052525, 052525, 052525

#052525,052525,052525,052525

3052525,052525,000000,000000

3 052525,000000,000000,000000

3100052,125252,125252,125252

3125252,125252,125252,125252

3125252,125252,000000,000000

3125252,000000,000000,000000

3000000,000000,177777,177777

307771717,1771177,11717717,171717717

31771717,17771717,1717171717,17717177

$1777171,177777,000000,000000
;000000,000000,000000,000000

3000125,052525,052525,052525

#052525,052525,125252,125252

#000052,125252,125252,125252

3000177,000000,000000,000000

3100177,000000,000000,000000

PAGE 14

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

25252,A0,AN,A0

77000,0,0,0

177600,0,0,0

}*SOME ASCII MESSAGES

SHT:
(311H

$SL:

BGNMES:

NWPASL:

«ASCIZ

«ASCIZ

«ASCIZ

«ASCII

«ASCII

«ASCII

«ASCIZ

«ASCIZ

3025252,125252,125252,125252

3077000,000000,000000, 000000

+177500,000000,000000,000000

VECTOR ADDRESS

PC

PS

FPPVEC,FPPPILT,PR7 3FPP VECTOR

ERRVEC,TRP004,PR7 JTRAPS TO 4 (TIMEOUT, UBRK, ETC)

RESVEC,TRP010,PRY STRAPS T0 10 (ILLEGAL INSTRUCTIONS, EIC)

114,TRP114,PR7 5 MEMORY/CACHE PARITY ERRORS

DW11LV,OW11LI, PR JLINE CLOCK

000000 SEND

CHID> sHORIZ TAB
none JPERIOD

nwyn 3SLANT
CCROCLEOCLEYCLF>"UD~11-DQFPE-"

nAQ®

"

"pDP-11/60 FP11-E HARDWARE DIAGNOSTICT"CCRICLF>

<CROCLF>TMPASS #TM

SEQ 0016

SEQ 0036
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728

729

730

731

732

733

734

7135

7136

737

738 003400

739

740

741 003400

742 003404

743 003406

744 003412

745 003414

746

747 003420

748 003426

749 003434

750 003442

751 003450

752 003456

753 003464

754 003472

755 003500

156 003506

757 003514

758 003522

759 003526

760 003532

761 003540

752 003546

763

764

765 003554

7656 003560

767 003566

768 003574

759 003602

770 003610

771

772 003612

713 0035614

774 003620

775 003622

716 003630

711 003636

718

779 003642

780 003646

781 003654

782 003656

783 003664

012706

005026

022706

001374

012706

012737

012737

012737

012737

012737

0127317

012737

012737

013737

012737

012737

005037

005037

012737

012737

0127317

013746

0127317

012737

012737

022711

001012

000403

012716

000002

012737

012737

012637

005037

122737

001003

012737

001210

001254

001200

032320

000340

032724

000340

035020

000240

035466

000340

030450

176543

123456

001342

001344

000001

003540

003546

000004

003614

177570

177570

177117

003522

000176

000174

000004

001364

000001

001400

000020

000022

000030

000032

000034

000036

000024

000026

030442

031374

031376

001230

001220

001222

000004

001254

001256

175444

001254

001256

001376

001254

?D”-11/50 FP11-E HARDWARE DIAGNDSTIC
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784

785

796

787

733

139 003654

790 003670

791 003672

792 003676

793

794

795 003700

795 003704

797 003706

793 003710

7199 003712

RO0 003714

801 003716

802

803

804 003716

805

806

807

808

809

R10

B1l1 003722

812

813

814 003726

815 003732

816 003734

817 003740

318

819

820 003742

921 003744

822 003750

823

821

825 0037352

826 003760

827 003766

828

829

830 003774

831 004002

432

833 004004

834 004010

835 004014

836 004016

8317 004020

833 004022

012700

005020

020027

002774

012700

012001

001403

012021

012011

000773

104401

012706

012700

005020

020027

101774

005046

012746

000006

012737

013737

012737

032717117

001011

104401

013746

005216

104403

006

104401

001212

001254

003174

003242

001200

002610

002776

0031752

000006

003000

000100

010000

003335

001364

000

001353

003000

002636

177546

175252

MACY11l 30(1046) 02-S5EP-77 22:41 PAGE 15 SEQ 0017
STARY OF PASS ROUTINE SEQ 0037

«SBTTL START OF PASS ROUTINE

~;fi'ttttttttttttt't'fittttttkti.ttttfittttttttttttfi.tttttt'ttttt'tt

’;ttttt.ttttttt't!lltlttt.ttfittti.tttttltttttt.t!ttt.ttt..ttttt-t

;,Qtfitlttttttittt.tttttttttt.t.tit.tittt'ttttttt.tttttttttttttttt

+ENABL AMA 3ASSEMBLE ALL RELATIVE REFERENCES AS ABSOLUTE
,;ttitttttttttttttittttlittltttttttlttttttttltttt.ttQtttttttttttt

,,tltttfi..itt.'ttttttt'ttttittt.t.l.tt'ttttttttitt.'tltttttttttt.

,Qt‘tttttttltltt't'lttt't't'ttt'titilti*tlttt.titlttttt'tttt'.tt

STARZ:

+SBTTL INITIALIZE THE COMMON TAGS
33CLEAR THE COMMON TAGS (SCMTAG). ARER

MOV #5CMTAG,R6 73FIRST LOCATION TO BE CLEARED

CLR (R5)+ 3CLEAR MEMORY LOCATION

cup ESHR,R6 »3DINE?

BME .=B 3:L00P BACK IF NO

LI} #STACK,SP 33SETUP THE STACK PUINTER -

;;lntrtlnlza A FEW VECTORS

#3SCOPE,@FIOTVEC 33107 VECYOR FOR SCOPE ROUTINE

nov #PR7,8#10YVEC+2 ;)LEVEL 7

Mav #$ERROR,QREMTVEC 33EMT VECTOR FDR ERROR ROUTINE

oV $PR7,QEEMTVEC2 ;)LEVEL 7

Moy $STRAP, Q#TRAPVEC ;3TRAP VECTOR FOR TRAP CALLS

woy £#PR5, RFTRAPVEC+2 33LEVEL 5 (ALLOW LINE CLOCK)

May FSPWURDN,ARPWRVEC 33 POVER FAILURE VECTOR

MDY §PR7,QEPURVECH2 33LEVEL 7

Ll SENOCY,SEOPCY 33SETOP END-DF-PROGRAN COUNTER

OV #176543,5H1NUM 3;PRIME THE RANDOM NUMBER GENERATOR

MOV #123456,5L0ON0M 33 BOTH HIGH AND LOW WODRDS

CLR STIMES 33INITIALIZE NUMBER OF ITERATIONS

CLR SESCAPE ;3CLEAR THE ESCAPE ON ERROR ADDRESS

Lk 1,5ERMAX ;3ALLOW ONE ERROR PER TEST

MOV #.,SLPADR ,;IuIrIALIZE THE LOOP ADDRESS FOR SCOPE

MOV #.,SLPERR 33SETUP THE ERROR LOOP ADDRESS

73SIZE FOR A HARDWARE SWITCH REGISYER. IF NOT FOUND OR IT IS

33EQUAL TO A "-1", SETUP FOR A SOFTWARE SWITCH REGISTER.
MoV @tbRszc.—(SP) 33SAVE ERROR VECTOR

MoV $545,@RERRVEC 73SET UP ERROR VECTDR

MOV #DSWR,SHR ;3SETUP FOR A HARDWARE SWICH REGISTER

MoV #DDISP,DISPLAY $3AND A HARDWARE DISPLAY REGISTER

cHP §-1,a88R 33TRY TO REFERENCE HARDWARE S#R

BNE 66% 33BRANCH IF ND TIMEQUT TRAP OCCURRED

$3AND THE HARDWARE SWR IS NOT = -1

BR 65% 33BRANCH IF ND TIMEDUT

6452 ugv #555,(SP) 33SEr UP POR TRAP RETORN

RTI

6552 MoV #SHREG, SHR ;3POINT 10 SOFTWARE SWR

Mov #DISPREG,DISPLAY

6652 MoY (SP)+,Q4ERRVEC 7 RESTORE ERROR YECTOR

CLR $PASS 33CLEAR PASS COUNT

CHPB $APTENV,SENY 33 TEST USER UNDER APT

BRE 675 33N0, USE NON-APT SWITCH

MoV #SSAREG, SWR 33YES, USE APT SWITCH REGISTER

6752

MACY11 30(1045) 02-SEP-T7 22:41 PAGE 16 SEQ 0018
INITIALIZE THE COMMON TAGS SEQ 0038

}IIIIIIIIIIIIII/IIIIIIIIIII/IlIIIIIIIIIIII/IIIIIIIIIIIIIIIIIIIIIIIIIIII
POWER FAIL/RESTARY ENTERS HERE

}IIIIIIIIll/lIIIIIIIIIIIl/IIIIIIIIIIIIII/I/III/IlIl/IlIII/II/I/I/I//III

RESTRT: MOV BSTSTHN,RO sCLEAR SCMTAG AREA
15: CLR (RO)+ }

cup RO, #SHR b

BLT 15 ;

s*SETOP VECTOR AREA

MoV #VECTAB,RO 3 ADDR(TABLE)

VECINT: MOV {RO)+,R1 $R1=VECTOR, IF ZERD, DONE
BEQ VECDON 38R IF DONE WITH SETUP

MOV (RO)+, (R1)+ 3SETUP PC
MoV (RO)+, (R]) ?SETUP PS

B8R VECINT ;60 FOR NEXT

VECDON:

3*ID MESSAGE AT STARTUP

TYPE +BGNMES

}IIIIIIII//IIII/I//III/IIIIIIIIIIIIIIII/I/I/lII/II/IIIIIII//IIIIIIIIIII
NEW PASS ENTERS HER

,I//IIIIIIIIIII/I/II/IIIIIIIIIIIIIII/IIlI///I/II/I////II/IIIII/II/IlIII

*RESET STACK POINTER, FOR INSURANCE

NEWPAS: MOV #STACK,SP JRESET TO KNOWN VALUE

7*CLEAR PROGRAMMER DEFINED COMMON TAGS AREA

Mov #sTPDCT,RO sFIRST LOCATIONW
BGNPCT: CLR (RO)+ SCLEAR IT

cue RO, HENPOCT sUP TO LAST ?

BLOS BGNPCT 7NO, CONTINUE

7*START OUT AT PROCESSOR PRIO=0, KERNEL MODE, T-8IT=0

CLR -(SP) 7PS=(000000)

qav .45,-(3P) $2C OF RETURN

RYIT 7AND NOW PDP (000000)->PS

3*START LINE CLOCK, IF ITS NIT GOING

qov #DASCNT,DNICNT SRESET MASTER TICK COUNT

{0V DWICNT,DWCNIR 7RESET TICK COUNTER

MDYV #BIT6,DW1LLC 7SET INTR ENABLE, CLEAR READY

J*NEXT PASS MESSAGE
31T #RIT12,QSWR ;INHIBIT STATUS TYPEUUTS ?

RNE TST1 $BR IF YES

TYPE #NAPAS] s"PASS §"

MOV $PASS,-(5P) ;PASS COUNT INTO ...

INC (5P) 3 1-N RANGE

TYPOS ;TYPE OCTAL

«BYTE 6,0 ; 6 DIGITS, NO LEADING ZERJS

TYPE ¢5CRLF JEND THE LINE
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DQFPEA.P11 02-SEP~77 17250 T1 BM/ WHAMY AND FLAGS INIT SEQ. 0039

839 ,,tttt.ltt.tttttttttittttt.titttttttttttttttttttttttfi.t.ttttttttt

840 FETEST 1 BM/ WAAMI AND FLAGS INIT

341 3
842 ; THE POLLOWING TEST USES THE BASE MACHINE "INITIALIZETM ROUTINE

843 ; (ACCESSIBLE VIA A MED CODE) T0 INITIALIZE THE “WHAMI® AND

B44 3 “FLAG® REGISTERS. THEY ARE THEN READ, USING MED FUNCTIONS,

845 3 AND COMPARED TO THE FOLLOWING EXPECTED VALUES:

846 ’
847 ’ "WHAMI"<15200>=(000021)="0000 0000 0001 0001TM

848 ) BITC04>="1" -> HFP PRESENT

849 3 BIT<¢00>="1" -> ERROR LOG ENABLED

850 ’ BIT¢08,06,05> ARE IGNORED (DCS/ECS/WCS PRESENT BITS)

851 ) ALL OTHER BITS SHOULD BE ZERDES

852 3

853 ) “FLAGSTM<08:00>=(014000)="0001 1000"TM

854 3 PLAGCS5:4>="11" ~> HFP ENABLED / CSP CNST INVALID

855 3 ALL OTHER FLAGS ARE ZERODED.

856 3 :

857 St
858 3 REGISTER/LOCATION USE:

859 ;

860 ; RO -RECEIVED BM “FLAGSTM AFTER INIT, IN HOB

861 3 R1 ~-EXPECTED BM "FLASSTM AFTER INIT

862 ; R2 -EXPECTED BN “WAANI® AFTER INIT

863 ] R3 ~RECEIVED BN "#AAYI® AFTER INIT

864 )
855 ; R

866 ; MODULE/ERROR INFO:

8s7 3
868 3 FNOA/KS

859 P CESSENTIALLY NONE3J

870 3
871 3 FEXP/KY

872 3 HPP-PRESENT-LDOCIC

873 ;

874 ; FMUL/K10

875 3 CESSENTIALLY NONED

875 ;
877 ; FALU/K11

878 ; CESSENTIALLY NONE)

879 ]

880 3 OWORD/K2

BA1 3 UCON-FP-LOGIC, UCOR-FLAG-LOGIC, WHAMI-REG, INIT MICROCODE

882
353 - ;;tt'.tltt*ttttitttttt't'tttti'tttttltttittttltttttttttttillttttt
884 004026 000004 TST1: SCOPE

885

886 s INIT ROUTINE: JAM/TRACK/BASCON/GR/PS/MMRO/SLR/FLAGS/WHAMI/HFP

887 004030 012700 177400 KoV #177400,R0 3STICK JUNK (V) IN WHAMI BEFORE

888 004034 075600 000222 MED SHMHAMNI 3 TO SEE IF REWRITTEN
839 004040 012700 015537 MOV #015537,R0 CONSTANT THAT GDES IN SR

890 004024 075600 000352 635z MED SHINIT 3EXECUTE THE 8M INIT SUBROUTINE

891 004050 105737 002645 TSTB LPTITE ;IF TIGHT LOOP-ON-ERROR SET, THEN HANS IN LOOP

892 004054 001373 BRE 638 ;7 WITH/ LINE-CLOCKX OFF, & FPS(FID=1/7v4=0)

893 ;
R94 004056 012701 014000 MOV #014000,R1 sEXPECTED FLAGS AFTER THE INKT

PDP-11/60 FPL1-E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 18 36Q 0020

DaFPEZA.211 02-58P-77 17:50 T1 8M/ WHAMI AND FLAGS INIT SEQ 0040

895 004062 012702 000021 LT #000021,R2 sEXPECTED WHAMI AFTER THE INIT

896

897 004066 075600 000022 MED RUHAMY 3GET “INTT-TED® WHAMI

898 004072 042700 000540 BIC #BITB+BIT6+BIT5, R0 JZERD DCS/ECS/WCS PRESENT BITS

899 001076 010003 MOV RO,R3 sSAVE RECEIVED WHAMI IN R3
300

901 004100 076600 000144 MED #+RFLAG JGET “INIT-TED” FLAGS#FPS
972 004104 105000 CLRB RO ZAP FPS PORTION, IN LOB

903

904 3*COMPARE WHAMI (EXPD):(RZVD)

905 004106 020203 ) cM R2,R 3

906 N04110 001402 BEQ 108 3BR IF AGREE

907 004112 104025 ERROR 25 3BM WHAMI / BAD INIT
903 3"BM WHANI/PLAGS INIT ERRORTM

909 3 R-FLAGS = RECEIVED BY FLAGS<B:0> IN R0<15:08>

910 ; E-FLAGS = EXPECTED BM FLAGS¢8:0> IN R1<15:08>

911 3 R-WHAMI = RECEIVED BM WHAMI IN 3

912 ; E-WHAMI = EXPECTED BM WHANI IN R2

913 004114 000403 BR TST2 . 33 30N TD NEXT TEST

914

915 s*COMPARE PLAGS (EXPD):(RCVD)

915 004116 020100 1083 cHP R1,R0 )

- 917 004120 001401 BEQ TST2 33 7BR IF OK - NEXT TEST

913 004122 104025 ERROR 25 3BM FLAGS / BAD INIT, WHAMI OK
919 37BN WHAMI/FLAGS INLT ERRDR"
920 ; R-FLAGS = RBCEIVED BYM FLAGS<B8:0> IN RO<15:08>

921 ; E-FLAGS = EXPECTED BY FLAGS<8:0> IN R1<13:08>

922 ; R-dHAMI = RECEIVED BY WHAMI IN R3
923 3 E-¥HAMI = EXPECTED BY WHAMI IN R2
924

925
925 ,;tittt'tlt*titttttttttttfittlt.ttttllt'!tttt*tttt!tttltttt'tttttt

927 ,,t'tt'..lit't.tt*tltfltttttttttttl.fi.tt'tttilt"tttfitt.itl'tt"tt

928 ,’tltttttt.ttt.t'ttt'tt"ttt'l!ttltttt'**ttttifi'tt’**t'tti*tttfi.t

929
930 ;’..it.t't'*lttttttttttttt'tltttttttl*l'tttttfitttttt*'ttttttttttl

931 3*TEST 2 ««<ENABLE BM MICRIBREAK TRAP-TO-4, IN WHAMI...
932 ,,Il.'t'tttt!fi'ttttttttltttfiittttlttttttttttttttttttttttttttfitttt

933 004124 000004 TST2: SCOPE
934 004126 005037 001342 cLe STIMES sNO ITER OF THIS TEST
935 004132 005037 001214 CLR SERFLG ) 30R ERRORS EITHER
936

937 004136 075500 000022 NED SRUHAMI 3GET IT
933 004142 052700 001000 BIS #BIT9,R0 3SET BIT 9
939 004146 075500 000222 MED SHHHANT AND REWRITE
940

941 ;;ttttt.ttt*tttttttttt!t*ttlttt.ttttttttlk.ttkltttttkttt.ttttt.tt

942 ,;tttilt'lttttiittttt"titt.t'ttt.tt.ttttttttttttttt*'fi'ttt*ttttt

943 ;;tit.ttttttttt't!tttlfi.ttttt*itttltttttttttittttlttttatttttttttt

944

945
955 ;;tt'tt'tittttttttifitfittttttltt'tt'.llttttttttttit.tttt:tt!ttt!lt

3:; J*TEST 3 BM/ FLAGS AND INSTR1 FP DECODE

;
947 H THIS TEST CHECKS THAT:

;
930
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DQFPEA.PI1 02-SEP-77 172350 BH/ FLAGS AND INSTRL FP DECODE SEQ 0041

951 3 1) BN FLAGSC<S:4> CAN BE R/W WITH 0/1 PATTERES

952 ’ 2) BN INSTR1 PP DECODE TARGETS TO (0474)-(0477) IN BM
953 3

954 ) ————e e

955 3 REGISTER/LOCATION USE:

956 ’

957 3 RO ~MED R/W, RECEIVED "FLAGS"

958 3 r1 -EXPECTED *FLAGS®

959 ’ R2 ~EXPECTED “DBREAK®

950 ’ ’3 ~8% UBREAK ADDRESS (INSTR1 FP DECODE YARGET, 0474-0477)
961 ; R4 -UBREAK FLAG: 1S=HO/9S=YES: BM UBREAK AT INSTR1 FP DECODE
962 3 RS -DATA TABLE PTR

963 3
964 ) ———————
965 3 MODULE/ERROR INFO:

966 ’

967 3 FMUA/KS
968 3 FEXP/K9 -

969 ) FMUL/X10

970 3 FALD/K11

971 ; CESSENTIALLY NONE)

972 ’

973 ) UNORD/K2

974 ) UCON-FP-LOGIC, UCOM-FLAG-LOGIC

975 3

976 ; IRDECODE/K3

377 3 INSTR1-FP-DECODE, BM-UBREAS

g;g ;,t.ttttttttttttttltltti'tttttt'fittttttlttttttltttttt'tttttltltit
980 004152 000004 TST3: SCOPE

981

982 004154 012705 004326 MOV #405,R5 3INIY DATA TABLE PTR
983

984 s*DATA LODP ENTERS HERE

985 004160 012501 13: MoV (RS )+,R1 3GET "FLAGSTM DATA
986 004162 001472 BEQ TST4 33 s IFF ALL ZERD, DONE WITH TEST

987 004164 012502 L[] (R53)¢,R2 3GETY BM UBRK ADDRESS
988 3

989 004166 104406 ERRPNT 3DONY CflllGE DATA IN ERROR LODP

990 § ~==~====ERROR~LOOP-ENTERS ~HERE~—~———~—
9391 ]
992 004170 104410 004216 SETDN ,14§ JENABLE PROC HUNG ESCAPE, WITH CLOCK
993 004174 010237 177770 MOV R2,CPUBRK jLOAD UBRK REGISTER IN BM
994 004200 104414 004220 SETUB ,155 3ENABLE PROC UBRK EXIT

995 004204 010100 MOV R1,RO GET FLAGS TO WRITE
996 004206 076600 000344 MED S9FLAG 3SETUP FLAGS
997 004212 005004 CLR R 3CLEAR UBRK FLAG

998

999 004214 170003 Lous EXEC THE FP INSIR
1000

1001 004216 005104 1452 CoM R4 $ENTER HERE IF NO UBRK, DR PROC HUNG TIXEQUT
1002 004220 104411 155: CLRDY JNAKE TINEDUT AN ERROR NOW
1003 004222 005704 157 R4 JTEST FOR UBREAK (0S=YES)
1004 004224 001412 BEQ 205 $BR IF THERE WAS A UBREAK
1005

1006 ;N0 UBREAK AT INSTRL/FP DECODE

PDP-11/60 FP11-E HARDWARE DIAGNDSTIC MACY11 30(1046) 02-SEP~77 22:41 PAGE 20 SEQ 0022

DIFPEA.211 02-3SEP-77 17:50 T3 BM/ FLAGS AND INSTR1 FP DECODE SEQ 0042

1007 004226 076600 000144 MED +RELAG S0 GET ACTUAL FLAGS

1008 004232 105000 CLRB RO 3ZAP FPS PARYT

1009 004234 104415 CLRUB AND DISABLE FURTHER UBREAKS

1010

1011 004236 020001 cue RO, R1 3FLAGS LODADED DK ?

1012 004240 001402 BEQ 165 $BR IF YES

1013 004242 104026 ERROR 26 3FLAGS LOADED/READ WRONG

1014 3J"BM FLAGS R/¥ ERROR®

1015 3 E-FLAGS = EXKPECTED BY FLAGS<8:0> IN R1<15:08>

1015 3 R-FLAGS = RECEIVED BY FLAGS<B:0> IN R0<15:08>

1017 004244 000424 8R 25% ; NEXT

1013

1019 3FORCE "NO-UBRKTM ERRDR

1020 004246 104027 1652 ERROR 27 sALSD ND UBREAK ERROR

1021 3"BM INSTRL/FP-DECODE ERROR; FLAGS QKTM

1022 3 BMUBRK = BASE MACHINE EXPECTED MICROBREAK ADDRESS IN R2<11:00>

1023 ; R-FLAGS = RECEIVED BM FLAGS<B:0> IN R0<15:08>

1024 004250 000422 BR 25% ;

1025

1025 3PROC DID UBREAK

1027 004252 104415 2052 CLRUB 7DISABLE FURTHER UBREAKS

1028

1029 004254 076600 000103 MED ,LOGCUA 3GET LOGGED CUA (MICROADODRESS)

1030 004260 072027 177715 ASH $-3,R0 : JALIGN TD BITC11:00>

1031 004264 042700 170000 BIC #~C7777,R0 ZAP H.D.BITS

1032 004270 010003 uav RO, R3 $SAVE RECEIVED CUA IN R3

1033

1034 004272 076600 000104 MED +LOGFLG 3GET LDGGED FLAGS/INTR

1035 004276 105000 CLRB RO 3ZAP NON-FLAGS

1036

1037 3*COMPARE "FLAGSTM (LOGSED) (EZXPD):(RCVD)

1038 004300 020100 cNP R1,RO JAGREE ?

1039 004302 001401 BEQ otd 38R IF 0K

1040 004304 104030 ERROR 30 3NOPE - PLAGS LOADED/LOGGED WRONG

1041 3"BM IRSTR1/FP-DECODE OR FPLAGS ERRORTM

1042 ; R-FLAGS = RECEIVED BM LOG-FLAGS<B:0> IN ROC15:08>

1043 3 E-FLAGS = EXPECTED BY LOG-FLAGS<8:0> IN R1<15:08>

1044 ; R-UADDR = RECEIVED B¥ MICROADDRESS IN R3<11:00>

1045 ; E-UADDR = EXPECTED BY MICROADDR IN R2<11:00>

1046 004306 000403 BR 25§ s NEXT

1047

1048 s*COMPARE "CUA/UBRK ADDRESSTM (LDGGED) (sxpu) (RCYD)
1049 004310 020203 cuP R2,R3 3 AGRE

1050 004312 001401 BEQ Y 38R IF ves

1051 004314 104030 ERROR 30 JNOPE - CUA LOGGED WRONG 7277

1052 77BM INSTR1/FP-DECODE DR FLASS ERROR®

1053 ; R-FLAGS = RECEIVED B¥ LOG-FLAGS<8:0> IN RO0<15:08>

1054 ; E~FLAGS = EXPECTED BM LOG-FLAGS<8:0> IN R1<15:08>

1055 ; R-UADDR = RECELIVED BM MICRODADDRESS IN R3<11:00>

1056 ; E~UADDR = EXPECTED BM MICROADDR IN R2<11:00>

1057 ’

1058 ,sveavruxuc WENT OK - DN TO SEXT DATA SET

1059 004316 005000 255 CLR 7ZAP UBRK ENABLE AND FLAGS

1060 004320 076600 000344 MED ,dFLAG }
1061 004324 000715 8R 13 SNEXT

1762
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1063

1064

1065

1066

1067

1068

1069

1070

004326

004332

004336

004342

004346

100000

110000

114000

104000

000000

N

000474

000475

000477

000476

PDP-11/60 FP11-E HARDWARE DLAGNOSTIC

02-SEP-77 17:50DQFPEA.P11

1119

1120

1121

1122

1123 004350

1124

1125 004352

1126 004356

1127

1128

1129 004362

1130 004364

1131 004370

1132 004376

1133 004400

1134 004402

1135 004406

1135

1137

1138 004410

1139

1140 004414

- 1141 004420

1142 004424

1143

1144 004426

1145

1146

1147

1148

1149

1150 004430

1151

1152

1153 004434

1154 004440

1155 004442

1156 004444

1157

1158 004446

1159

1160

1161 004450

1162 004452

1163 004456

1164 004462

1165

1156

1167 004464

1158 004466

1159 004470

1170 004474

1171

1172

1173

1174 004476

200004

012700

076600

005000

012701

012737

075500

000300

905237

077105

170127

075600

032700

001401

104031

012705

005237

012501

100450

012502

104406

010100

052700

010037

170000

076600

000100

105737

001372

020200

004000

000344

000014

000300

004400

040000

000144

177400

004306

002640

000100

004466

002645

004400

MACY1l 230(1045) 02-SEP-T77 22:41 PAGE 21 SEQ 0023
73 BM/ FLAGS AND INSTR1 FP DECODE SEQ 0043

SHIININIIIIITIRIRERIILRITEEIIIIIRI2000000000000000 80000800100002110111111
3

3 DATA FOR ABOVE PEST:

; -FLAG- UBRK FLAGCE/534> COMENTS
40%: «HDRD 100000, 0474 31700 WFP*VALID

- HORD 110000, 0475 31710 HFP*YALID

«NORD 114000, 0477 F3¥A%% HFP*INVALID

« HORD 104000, 0476 31/01 WFP*INVALID

«WORD 0 JDONE CEXIT WITH ABOVE STATE)

’,.'.tttttfi!.'tiQttt"tt.ti..ttttit't.'.'t.tflt.t*t'tltttt*ttt*'ti

J*TEST 4 BN/ FP CNST RESTORE

i

] THIS TEST VERIFIES THE PP CONSYANT RESTORE PROCEDURE
3 OF WFP/HFP BM INSTR1 DECODE. THE INVALID-FP-CONSTANT FLAG

; CPLAGC4>] 1S SETY, INDICATING THE FP CONSTANTS ARE INVALID.

; THE ACTUAL FP CONSTANTS ARE DESTROYED BY USING THE MED INSTRUCTION
3 T0 WRITE ZEROES INYO0 CSP (00) -> (13). THE TEST THEN EXECUTES

] A ~WFP- INSTRUCTION, AND CHECKS THAT:

H

; 1) FLAGC4> IS CLEARED A?TER THE RESTORE
3 2) EACH OF THE CONSTANTS, IN CSP(00)-(05), (07)-(13)

] IS CHECKED FOR VALIDITY.

H
; -------

3 REGISTER/LOCATION USE:

b
3 RO -TEMP, RECEIVED FP CNST, RECEIVED FLAGS

3 R1 -TEMP

] R2 -EXPECTED FP CNS?T

3 R3 -(n0)

3 R4 -(NU).

; RS -DATA TABLE PIR

H
, T ————-

] MODULE/ERROR IMFD:

3

; FNUA/KS

3 FEXP/K9Y

}] FMUL/K10
3 FALU/K11

H CESSENTIALLY NONE]

H
) UWDRD/K2

H UCON-FLAG-LOGIC

4

3 IRDECODE/K3

3 INSTR1-FP-DECODE

;

MACY11l 30(1046) 02-SEP-T77 22:41 PAGE 22 387 0924

T4 BM/ PP CNST RESTORE S5E7 0044

DATAPATH/K4

CSP ADDRESSING FOR FP CONSTANTS

-

,;tt.tti'.ii**..’l"l.tt"ill.t.tttll.tttttt'tittt*tttttti'tfitttt

TST4: SCOPE

MOV £#004000,R0 7SET WFP*INRVALID
MED 29FLAG sINTD FLAGS

3ROW ZAP ALL THE FP CDNSTANTS
CLR RO 3INTD ZERODES

MoV #14,R1 2(14) sp*s

Moy $4CsP00,25 $GET MED CODE

1§: MED s00 A WRITE T0 THE CSP:

2%: WCSPOO sUSING THIS CODE

INC 25 JBUMP CODE ALONG

SoR R1,1$% AND LOOP

sNOW EXEC A WFP*INVALID MODE FP INSTR

LOFPS #040000 > SHOULD RESTORE CONSTANTS

MED #RELAG JGET FLAGS IN H.J.B.

BIT #UB, RO JTEST UPPER-BYTE FOR ALL ZERD FLAGS

BEQ «+4 ;FLAG<4> SHOUULD RE "O%

3 IF CONSTANTS RESTORED
ERROR 3 sELSE ERROR: F<4> NOT CLEARE)D

77BN FLAG4=1 AFTER CSP FP-CNST RESTORE"
3 R-FLAGS = RECEIVED BM FLAGSCB:0> AFTER CSP FP-CNST

; RESTORE ROUTINE EXECUTED

P -NOW CHECK EACH CONSTANTY IS CORRECT-~~~-=-
MOV #405,R5 sPTR TO DATA

3*DATA LOOP ENTERS HERE*

105¢ INC DWLJOP sBUMP CLOCK IN.A.LODP COUNT

MOV (R5)+,R1 JGET R1=CSP LOCATION

BMI TSTS i sIF -1, DONE WITH TEST

MOV (RS)+,R2 sGET EXPECTED FP CNST

;

ERRPNY JDONT CHANGE DATA IN ERROR LDOP

=== ~~ERROR-LOOP-ENTERS-HERE-=~~-~—-

14

MOV R1,RO JMAKE CSPi# INTO MED CODE

BIS #100,R0 3 (100)-(113)
MOV RO,15% JSTORE IN MEMORY

635: CrCC $EXEC WFP IKSTR TO RESTORE CONSTANTS AGAIN,

5 IN CASE OPR HAS BEEN FOOLING ARDUND WITH

7 ANY BUTTONS ON THE OPERATUR®S CONSULE
MED $EXEC MED READ Of:

1582 RCSPOO s THE CSP LOCATN

TSTH LPTITE sIF TIGHT LOOP-ON-ERROR SET, THEN dANG IN LOOP

BNE 6315 WITH/ LINE-CLOCK OFF, & FPS(FID=1/7MM=0);

;

7NCW COMPARE (EXPD):(RCVD) FP CNST
Cup R2,R0 sEQUAL ?



POP-11760 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P11

1175

1176

1177

1178

004500

004502

004504

004506

004512

004516

004522

004526

004532

004536

004542

004546

004552

004556

004562

001755

104032

000753

000000

000001

000002

000003

000004

000005

000007

000010

000011

000012

000013

177117117

02-SEP-T77 17350

077600

000010

020000

000004

050000

054000

024000

177400

177600

100000

000200

PDP-11/60 FP11-E HARDWARE DIAGHNOSTIC

DIFPEA.P11

1231

1232

1233

1234

1235

1236

1237

1238

1239

1240

1241

1242

1243

1244

1245

1246

1247

1248

1249

1250

1251

1252

1253

1254

1255

1256

1257

1258

1259

1260

1251

1262

1253

1264

1265

1266

1267

1268

1269

1270

1271

1272

1273

1274

1275

1276

12717

1278

1279

1280

1281

1282

1283

1234

1285

004564

004566

004574

004602

004604

004606

004612

004616

004622

004626

004634

0046136

004640

004644

004646

004650

004652

004656

004660

004662

004664

02-SEP-T77 17:50

000004

013737

013737

010605

104417

170127

012701

005037

013702

012737

104406

005003

170537

005000

005103

000403

013700

010506

020001

001401

104046

000004

000006

040000

000001

000006

004540

004652

177570

177766

001302

001304

000004

MACY11 30(1046) 02-SEP-77 22:41 PAGE 23 SEQ 0025
T4 BN/ FP CHST RESTORE SEQ 0045

BEQ 10$ sBR FOR NEXY LOOP IF OK

ERROR 32 3ELSE ERROR: BAD FP CNST READ
J®BM BAD FP-CNST [N CSP"

) CSPADR = CSP ADDRESS REFERENCED, (00) -> (13)
3 E~FPCEST= EXPECTED FP CMST AT THIS ADDRESS

3 R-PPCHNST= RECEIVED F2: CNST READ FROM THIS ADDRESS
] =(000000) IF CNSY NOT RESTORE AND NO ERROR LOG

BR 10§ JMEXT

IEVRRERRIVIRETRLLRNIIZRELPPIIRRPNA0NIRIELLRITNILIENIEIINIIINIIENEIINIEY
4

3 DATA TABLE USED IN ABOVE TEST:

3

3 csp rp-CNsr

4053 -HORD 00, 077600

«-#H0RD 01, 000010

«#HORD 02, 020000

«HORD 03, 000004

-H0R0 04, 050000

+HORD 05, 054000

«WORD 07, 024000

«#0RD 10, 177400

«HORD 11, 177600

«#WORD 12, 100000

- HORD 13, 000200

<#0RD -1

,,.'t&t.t.ti'tt't.t..tttt.t.!'.itt..iii*ttttti'tt..t.'ttttt'fitttt

J*TEST 5 BM/WFP ILLEGAL INTERNAL ADDRESS TEST

3

3 THIS TEST CHECKS THE BASE MACHINE FACILITY TO ABORT
H FLOATING POINT INSTRUCTIONS (WARM AND HOT) WHICH REFERENCE

} PROCESSOR INTERNAL ADDRESSES FOR OPERAND STORE/FETCH.

3

] THIS TEST IS INDEPENDENT OF IHE FP11-E PROCESSOR, AND IS

3 EXECUTED IN WARM FLOATING POINT MODE. AN ERRDR

b CONMDITION INDICATES SOMETHING IS WRONG IN THE BASE PROCESSOR.
3
, - i - —————

] REGISTER/LOCATION USE:

4

MACY11l 30(1046) 02-SEP-77 22:41 PAGE 24 SEQ 0026

15 8M/WFP ILLEGAL INTERNAL ADDRESS TEST SEQ 0046

H $REGO -3AVES OLD ERRVEC(PC)

3 SREG1 ~SAVES OLD ERRVEC(PS)

4

3 RO -RCV°D CPU ERROR REGISTER AFTER

; Rl -EXP°D CPU ERROR REGISTER AFTER (000001)=INTRNL.ADDR.ERR

} R2 -FP INSTR UNDER TEST

H R3 ~FPLAG (O=TRAP/-1=NO.TRAP)
3 RS ~SAVE OLD sP

H
3 e —c———

; MODULE/ERROR INFO:

}

? TIMING/KS

3 STATUS/KT

] BUS.CYCLE, INTERNAL.ADDR.DETECT, JAMUPP.LOGIC

;

b FNUA/FEXP/FALO/FNUL

b CNOWE, YET]

}
,’...tfitfi.'t..'ttt'.t"t'tI.tt!t.t!.t'.Q'.'tt.t..'t"tttfit*tttfitt

TSTS: SCOPE

;
NOV QE#ERRVEC+0,SREGO 3SAVE OLD ERRVEC PC/PS

nMgv S#ERRVEC+2,5REG] H
MDY SP,RS 3SAVE OLD s°p

ZAPWFP JINIT AND ENABLE WARM

LOFPS #040000 JINTR-DISAB/F-MODE

MoV #000001,R1 JEXP°D CPUERR = INTRNL.ADDR,ERR
CLR BRERRVEC+2 3IF TRAP, USE PRO

;
o m——— ~ENTERNAL .ADDRESS.ERROR WITH "ODATI.NOINTERNAL®--wc-=s

3

MOV 115,R2 FGET INSTRUCTION

L1 #155,0#ERRVEC+0D JTRAP-TD-4 GUOES HERE

b

ERRPNTY 3DONRT CHANGE DATA IN ERROR LDOP

| ntutaindabdnded ERROR-LOOP-ENTERS-HERE-=—====~

b4

3CLEAR TRAP FLAGCLR R3

115: TSTF L7570 $OATI.NOINT WITH ADDR(DISPLAY/MMRQ)
CLR RO ;DIDR”T TRAP, FORCE CPUERR=(000000)

com R3 3SET NO TRAP

BR 16$ sCONT.

4
155: MOV CPUERR, RO JTRAPPED, GET CPUERR

mgv RS5,5P 7AND RESTORE SP

’

155¢ cup RO,R1 JCHECK CPUERR IS AS EXPECTED

BEQ 205 #BR IF WAS INTRNL.ADDR .ERR

ERROR 46 $ELSE ERROR

3"BM/WFP TLLEGL.INTRNL.ADDR ZRR"TM
) FPINST = #P INSTR UNJER TEST, "TISTF/170537"=DATI.NOINT, “CLRF/170437"=DA

T0

E-CPUERR = EXP-D CPUERR REG, ILL.INTRNL.ADDR=(000001)

R-CPUERR = RCV°D CPUZIRR

0=TRAP/-1=NO.TRAP = PLAG INDICATING TRAP-TU-4 OCCURE)Dw
e
 
W
 

N
e



PDP-11760 FP11-E HARDWARE DIAGWDSTIC MACY11 30(1045) 02-SEP-77 22:41 PAGE 25 SEQ 0027

DQFPEA.PLL 02-3EP-77 17:50 15 BN/WFP ILLECAL INTERMNAL ADDRESS YEST SEQ 0047

1206 . . . H

%gg; j=omee=eINTERNAL.ADDRESS.ERROR WITH “DATO®-c~=~=-
' }

1289 004666 013702 004704 2052 111 215,R2 7GET INSTRUCTION

1%9? 004672 012737 004718 000004 L1} #255 ,08ERRVEC+D JTRAP-70-4 GUES HERE

129 3

1292 004700 104405 ERRPNY JDONY CHANGE DATA IN ERROR LOOP

1293 yo——ee—==ERROR-LOOP-ERTERS~HERR====urwu=

1294 ’

1295 004702 005003 CLR | £] $CLEAR TRAP FLAG

1296 004704 170437 111%70 2152 CLRF 9#1771570 $DATO WITH ADDR(DISPLAY/MMRO)

1297 004710 005000 CLR RO 3DIDN’T TRAP, FORCE CPUERR=(000000)

1298 004712 005103 . com R3 JSET NO TRAP
1293 004714 000403 1] 25$ jcont.

1300 3

1301 004716 013700 177766 258 sov CPUERR,RO JTRAPPED, GET CPUERR

1302 004722 010506 L1} RS, SP 3AND RESTORE sSP

1303 }

1304 004724 020001 265 CNP RO,R1 JCHECK CPUERR IS AS EXPECTED

1305 004726 001401 BEQ 308 ?BR IF WAS INTRNL.ADDR .ERR

1306 004730 104046 ERROR 46 3ELSE ERROR

1307 3 BM/uFP ILLEGL.INTREL.ADDR ERRTM

1308 ] FPINSY = FP INSTR UNDER TEST, "TSTF/170537"=DATI.NOINT, “CLRF/170437%=DA

TO

1309 H E~-CPUERR = EXP”D CPUERR REG, ILL.INTRNL.ADDR=(000001)

1310 ) R-CPUERR = RCV°D CPUERR

1311 ; 0=TRAP/-1=N3.TRAP = FLAG INDICATING TRAP-TU-4 OCCURED

1312 3

1313 3~~=-N0d RESTORE OLD ERRVEC---~-

1314 004732 010506 308: L1} RS,SP sRESTORE SP

1315 004734 013737 001304 000006 L1} SREC1 ,Q#ERRVEC+2 JRESTORE PS

1316 004742 013737 001302 000004 nov S$SREGO,@RERRVEC+( SRESTORE PC

1317 004750 104416 ZAPHFP JRESET 1D FP1l1l-E ENABLED

1318

1319

1320
1321 ’}‘.itttlfi ARREERARARE AN AN RN ARARRRARRERRANARARAR AR ARARANAARNANRARR

1322 J*TEST 6 HFP/BM: FLPGO-FPACK; SRYC~GRANT

1323 3

1324 )] THE FOLLOJING TESY CONSISTS IF TWO SECTIONS:
1325 3

1326 3 1) TEST OF LDUB/STFPS/LDFPS/STST DECODE BY AFP, AND THAT

1327 ] THE BM/HFP ARE ASLE T0 INTERACY VIA FLPGO/FPACK. THIS

1328 3 INCLUDES INSORING THE HFP WILL RESPOND, AND NDOT HANG

1329 3 THE BM, WHICH IS WAITING FOR AN “FPACK~.

1330 }
1331 ) 2) TEST OF THE HFP UBREAK LOGIC, AND HFP/BM-SERVICE

1332 ] REQUEST INTERACTION. ACYUAL CODE PASSED FROM HFP TO

1333 3 THE BM NOT TESTED FOR VALIDITY HERE.

1334 3

1335 3} meme—mem—ae

1335 H REGISTER/LDCATION USE:

1337 H

1338 3 UBCNTR -CDUNTS # TIMES BM UIROKE AT (4222) IN HFP.SRVC CODE

1339 ] SRECO-3 -(TENMPS)

1340 ?

PDP-11/60 FP11-E HARDWARE DIAGNDSTIC MACY1l 30(1046) 02-SEP~T77 22:41 PAGE 26 SEQ 0028

DQFPEA.P11 02-SEP-77 17250 16 HFP/BM: PLPGO~-FPACK) SRYC-GRANT SEQ 0048

1341 H RO -BM SERVICE PORT (RECEIVED)

1342 ] R1 -(N0)

1343 ] R2 -(TENMP)

1344 H R3 -HFP UBRK @ PREP1 ADOR, =(022)

1345 3 R4 -(N0)

1346 3 RS -(N0)
1347 3

1348 3 eeeem—eeeaa

1349 ] MODULE/ERRDR INFO:
1350 3

1351 H FNUA/KS

1352 F FPINMUX, FIR-A/B, FPP-IHSTR/INSTRCVD-LOGIC, FIR-CLK-A/B,

1353 H PHUOA-GENERATION/JREG-LOSIC, BUTA(SUBR/RETURN),

1354 H HFP-UBRK, CROM/LATCHES

1355 H

1356 3 FEXP/K9

1357 ] HFP/BNM-INTERFACE-LOGIC, FPBRANC2:0>/DECODE-LOGIC,

lggfl b HPP-SRVC-REQ/GRANT-LOGIC, JAMUPP~LOGIC, CROM/LATCHES

1359 3

1369 3 FMOL/X10

1361 3 CESSENTIALLY NONE]

1352 3

1363 3 FALU/K11
1364 b CESSENTIALLY NONE)
1365 3

1366 ; UWORD/K2

1367 H UCON-FP, FLPGO

1368 3

1359 ’ IRDECODE/K3
1370 3 BUTR{(FPACK-SRVC)
1371 3

1372 H TIMING/KS
1373 H HFP-SRVC/SERVICE
1374 14
1375 H STATUS/K?

1375 b HEP=-SRVC/STATUS-NOX

1377 3

1318 ’; AR AR R R ettt il Py Y Yy P PR P 2 2222222201

1379 004752 000004 TSTS: SCOPE
1380

1381 004754 104410 005000 SETDW 18 7ESCAPE ADDR IF PROC HANGS
1382 004760 104416 ZAPHFP JINIT TO HFP, LEAVE IT EWNABLED
1383 004762 012703 040000 MoV $040000,R3 sFPS W/ FID=1, FMM=0, ZEROES FOR LDUB
134 004766 170103 LDFPS R3 3LOAD FPS, RYT ALSD
1385 004770 170003 LDUB 7 EXEC THE FDUR STATUS INSTRUCTIDNS
1385 004772 170200 STFPS RO 7 TO SEE THAT NJINE OF THEM HANGS
1387 004774 170302 5TST R2 7 THE BN/HFP HANDSHAKE SEQUENCE.
{ggg 004776 000401 B8R 10§ ;0K IF GOT TO HERE

1330 005000 104033 142 ERROR 33 7PROC HUNG BY HFP AT ONE
1391 7 OF THE ABOVE INSTRUCTIONS
1392 "BM HUNG DURING HFP FLPGO/FPACK SEQ®
1393 oLp-sp SP APTER TRAP TO LINE CLOCK ROUTINE

;

’ =

1394 . OLD-PC = PC BEFORE TRAP, POINTS AT OFFENDING INSTRUCTION
’ =1395 oLD~Ps PS BEFORE TRAP

1396



PDP-11/60 FP11-E RARDMARE DIAGNOSTIC MACY1l 30(1046) 02-SEP-77 22:41 PAGE 27 SEq 0029
DQFPEA.P11 02-SEP-77 17:50 16 HFP/BN: FLPGO-FPACK) SRVC-GRANT SEQ 0049

1397 005002 012737 004222 1771770 10%: uov £4222,CPUBRK . 3B @ "HFPTRAP7TM IN BM HFP SRVC CODE
1398 005010 012703 000022 nov #022,R3 3(022)="PREP1® IN HFP

1399

1400 J*NON CHECK THAT THE HFP IS ABLE 70 UBREAK, AND REQUEST FP SRVC
1401 . ’

1402 005014 104406 ERRPE? ;DONT CHAMGE DATA IN ERROR LOOP
1403 3 ~===—==-ERROR~LOOP-ENTERS~HERE ~=m——n
1404 ’

1405 005016 104411 CLRDY 3MAKE A PROC HANG AN ERROR
1406 005020 104416 ZAPHFP ;INIT TD HFP, LEAVE IT ENABLED

1407 005022 005037 002§330 cLR UBCNTR $START COUNT AT ZERO

1408 005026 104414 000000 sgTys L0 $H0 ESCAPE, BUY ENABLE AND COUNT
1409 .

1410 005032 170003 LouB 3INTD AFP UBRK

1411 005034 104416 ZAPRPP $CLEAR ANY EFFECTS
1412

1413 005036 052737 000340 177776 8IS #PR7,P5 3SET PR7 t0 IGNORE FP SRVC, AND ALSD

1414 3 LOCK OUT LINE CLOCK
1415

14156 005044 170127 040020 LDFPS #040020 $SET FNM=1

1417

1418 3AFP OBRKS AT START OF THRIS INSTR: 7

1419 005050 012700 104000 uoY #104000,R0 3SET BM UBRK, DISB HPP, CSP CNST INVALID

1420 $HFP SERVICE REQ / BM IGNORE SINCE PR7*-FP IN IR

1421

1422 005054 076600 000344 MED #WELAG 3ZAP HFP ENABLE, KEEP 3M UBRK ENABL

1423 sHFP SERVICE REJ./ BM IGWORE SINCE PR7*-FP IN IR
1424 

]

1425 005060 170337 001302 STST $REGO 3EXEC -WPP~ STATUS (IE, NO HFP SYNC)

1426 3HFP SERVICE REQ / 8M HONOR SINCE PR7*FP IN IR

1421 3STATOS IN SREGO/L IS STATUS BEFORE HFP SERVICE
1428 3UBCNTR=1 AFTER BN BREAK

1429

1430 3HFP AGALN UBRKS AT START OF MEXT INSTR:
1431 005064 076600 000141 MED +RSERYC JGET? BM SERVICE PORT

1432 ;UFP SERVICE REQ / BM IGNORE SINCE PRT*-FP IN IR

1433

1434 3MEXT INSTR DISABLES FMM=(0), WFP UBRK OFF
1435 005070 170127 040000 LDFPS #040000 3EXEC ~WFP- STATUS (IE, ND HFP SYNC)
1436 3HFP SERVICE REQ / BM HOWOR SINCE PRT*FP IN IR

1437 7 OBCNTR=2 NO¥ AFTER BM UBRK

1438

1439 3FMN=(0) NOW SO SHOOULD BE ND FURTHER HFP UBRK/SRVC REQUESTS
1440 005074 170337 001306 STST $RES2 JEXEC -dFP- STATUS (IE, HO HFP SYNC)
1441 3SHOULD BE NO HFP SRYC PENDING NOW

1442

1443 005100 105037 177776 CLRB s 3TURN LINE CLDCK BACK ON

1444

1445 sCHECK FP SRYC WAS SET WHER "SERVICETM PORT WAS READ

1446 005104 020027 100350 cup RO, $100350 $FP-SRYC-H IN BITCO3H
1447 005110 001004 BNE 205 $ERROR IF DIFFERENT

1448

1449 3CHECK FP SRVC WAS HONORED TWICE BY BM (DBCNTR)
1450 005112 023727 002630 000002 cup UBCHTR,§2 STHICE ?

1451 005120 001401 BEQ 30% 3BR IF OK

1452

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY1l 30(10456) 02-~SEP-77 22341 PAGE 28 SEQ 0030
DQFPEA.P11 02-SEP-77 17350 15 HFP/BM: FLPGO-FPACK; SRYC-GRANT SEQ 0050

1453 005122 104034 2053 ERROR 34 $HFP TMSTR-RCVD ERROR, AND/OR
1454 3"HFP SRVC GRANT ERROR®

1455 ; RESRVC = COUNT OF NUMBER OF TINES BM NICRDBREAK AT (4222)

1455 3 (QHPPPTRAP7) OCCURRED
1457 ; BMSRVC = RECEIVED SERVICE PDRT OF STATUS MUX IN R0<15:00>
1458 $HFP FP-SRVC REQ ERROR

1459

1450 005124 104415 3053 CLRUB 3MAKE BM UBRK ILLEGAL
1451 005126 104416 ZAPRPP INIT HPP, SET PuM=0
1462

1453

1454

1465 ,, ARERRREARE AR AN RRARARRAARRAANARAREARANRARRACARREAR A AN XRARARR RN RN

1466 3*TEST 7 BM/ HFP DBREAK SRYC CODE
1457 ] :

1468 3 THIS YEST DDES ESSENTIALLY THE SANE THING AS THE PREVIOQUS ONE;
1459 H HOWEVER, HERE THE HPP-SRVC CONDITION IS ALLOWED TO PROCEED TO
1470 ] COMPLETION, TO CHECK THAT THE HFP UNIT IS ABLE TJ PASS A
1471 ) MEANINGFUL CODE BACK TO THE BASE MACHINE.

1472 3

1473 3 ——mecm————

1474 3 REGISTER/LOCATION USE:

1475 3

1476 ’ RO ~RECEIVED "FPSHI#FEC*® AFTER HFP URRK
1477 ’ R1 -(%0)

1478 3 R2 -CND)
1479 ; R3 ~HPP/PREP1 UBRK ADDR

1430 3 R4 -(NU)

1431 ; R> ~SP SAVED HERE
1482 ]

1483 3 mem—eemeeae

1484 3 MODULE/ERROR INFD:

1485 ’

1486 3 FNUA/KSB

1487 3 FPENITF-DRIVERS/ENABL, FSPADCA,B1-ENABL/ADDRS,
1:3; s JREG/NUA-GENERATE, BUTA(SU3R/RETURN), FALU-CONTROL, CROM/LATCHES

14¢ ]
1490 ; FEXP/X9

14;; 3 FPOUTMUX-ENABL, FSPADCA,B1-WRITE, AR-CLK, CROM/LATCHES
14 3

1493 3 FMUL/K10

14;4 ’ MBET-ALU/PASS-A-SIDE, FPOUTMUX-DATA

1435 ]

1496 3 FALU/K11

1497 3 FSPADEA,RI-WNRITE/ENABLE, AR~LDAD/READ
1498

[499 ;;tttt.ltttltt.ttttt'tttttIttttl'tilt*tttl‘ltitttttttit'flt 1238222 24
1500 005130 000004 T5t7: SCOPE

1501

1502 005132 104416 ZAPHFP sINIT TO HPP, LEAVE IT ENABLED

1503 5 ALSO FMM=(0)

1504 005134 005000 CLR RO ;FOR FLAGS
1505 005136 005003 cLR R3 sFOR HFP URPK ADOR,

1506 005140 170003 Lous 3 PUINT AWAY FROM PREPO/1/2
1507 005142 012703 000022 NDY #022,R3 $(022)=PREP1 IN 4FP
1508 005146 010605 MOV SP,RS $SAVE sp



PDP-11/60 FP11-E HARDWARE DIAGMOSTIC MACY11 30(1045) 02-SEP-77 22:41 PAGE 29 SEQ 0031

DQFPEA.P11 02-SEP-77 17:50 4] BN/ HFP UBREAK SRVC CODE SEQ 0051

1509 005150 170127 047420 . LOFPS §047420 . srPS WITH: PER=0, FID=1,

1510 3 FCENABL>=1S, FNM=1

1511 005154 170003 Lous 3PUT ADDR(PREP1) INTO HFP UBRK

1512

1513 3HFP OBRK AT START OF THIS IESTR:

1514 005156 076600 000344 usn +UFLAG 3ZAP HFP ENABL FLAG

1515 HFP SRYC REQ / HONOR SINCE -PR7

1516 )IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

1517 : $READ CODE FROM THE HFP7UBRK SRYC REQ CWHICH SHOULD = (07)3

1518 STHE BN HFP SRYC ROUTIME THEN DOES A BUTR(SR3-0) ON THIS CODE,

1519 SWITH A BASE ADDRESS OF (4540). ¢THUS THE BM CAN BRANCH 10

1520 3A NUNBER OF DIFFERENY LOCATIONS CIE, (4540)-(4557)1 FOR A

1521 JRETYURNKD CODE VALUE OF (00)-(17) RESPECTIVELY. SOME OF THESE

1522 JWILL CAUSE THE BM PROCESSOR TO BRANCH OFF INYD AN INDETERMINATE

1523 $STATE) OTHERS WILL CAUSE OYHER FP SERVICE CONDITIONS TO BE

1524 JSICHALED. THE FOLLOWINC TABLE SUMMARIZES THE POSSIBILITIES:S

1525 3

1526 JCODE ADOR/SYMB-LABL COINMENTS .

1527 Pm——

1528 3 00 4540/LDCPW14 -<> PET01, NO FP SRVC CODE RECORDED

1529 pmm—— ———-

1530 3 01 4541/0PCODERR PEC/02 CODE RETURNED

1531 3 02 4542/ZERODIV FEC/D4 CODE RETURNED

1532 3 03 4543/CONVIRAP FEC/06 CODE RETURNED

1533 3 04 4544/VTRAPS FEC/10 CODE RETURMNED

1534 _ 3 05 4545/UFLOTRAP FPEC/12 CODE RETURNED

1535 3 06 A545/WZERTRAP FEC/14 CODE RETURNED

1536 3 07 4S47/MAINTRA? PEC/16 CODE RETURNED #****EXPECTED#%**

1937 jom——

1538 3 10 4550/LDCPW17 -~> FET01, NO FP SRYC CODE RECORDED

1539 3 11 4551/CYRAP2 ~-> FET01, ND FP SRVC CODE RECORDED

1540 7 12 4552/FFLTS GENERATE ODD ADDRS ERRDR, TRAP-TD-4

1541 3 13 4553/FFLT6 GENERATE ODD ADDRS ERROR, TRAP-T0-4

1542 3 14 4554/NROONDEED3

1543 3 15 4555/NROUNDEND4

1544 ;5 16 4556/NROUNDENDS >- DOES A BUTA(RETURN) TO ... ???

1545 3 17 4557/MROUNDENDS / CENTERS A SUNSET LDOP 22?3

1546 3-===

12:7 SIVLITTIIII80000 2182027000 000000700772077870087707777111177717F8271770712117
1548

1549 3GETTING BACK TO TAIS POINT MEANS NOTHING OEADLY HAPPENS ...

1550 sHFP OBRKS AGAIN DN STARTING THIS INSTR:

1551 005162 170127 047400 LDFPS 047400 ;SET FMM=(0) TD DISABL UBRKS, KEEP ENASLES

1552 sHFP SRVC REQ / HONOR SINCE -PR7

1553 REQ IS SERVICED AGAIN, JUST AS IT WAS ABOVE

1554

1555 005166 010506 NOV R5,5P $RESET OUR SP TO A GOOD VALUE

1555

1557 005170 076600 000036 MED #RFEC ;CET FPSHI#FEC REGISTER

1558 005174 020027 147416 cNP RO, #147416 3 SHOULD HAVE SET FER=(1), FEC=(16)

1559 005200 001401 BEQ 40% 3BR IF OK

1560

1561 005202 104035 ERROR 35 ;BAD CODE RETURNED FROM HFP

1562 3"BAD UBRK CODE FROM HFPP CCODESO07/FEC#16I"

1563 3 R-FPSRI/FEC = FPSHICL15:08> IN R0<15:08>,

1564 3 FEC<C03200> IN R0C07:00>

PDP-11/50 FP11-E HAPDWARE DIAGNUSTIC MACY11l 30(1046) 02-SEP-77 22:41 PAGE 30 SEQ 0032
DAFPER.P1L 02-5£P-77 17:50 17 BM/ HFP UBREAK SR¥C CODE SEQ 0052

%ggz H APTER FP SRYC REQ HONDRED BY BN

i;gT 005204 104416 40§: ZAPHPP 3INIT T0 HFP, LEAVE IT ENABLED

1569

1570 33 AR AR AR AR AR A RN R R AR AN A R AR AR AR R AR AR AR R A AN A AN AR IR AR AR AR ANRNR

ig;; J*TEST 10 HFP ENABLE/DISABLE, FP INSTR DECODE
)

:g;g ) THE FOLLOWING TEST CHECKS THE FUNCTIONALITY OF:

;
ig;g 3 1) HFP LDUB ("LOAD MICRIBREAK®) INSTR MUST WORK

;
{g;; ) 2) HFP FP-INSTR-L DECODE LOGIC CFIRC1S5:12>=(17)]

3
1579 3 3) AFP ENABLE/DISABLE VIA PLAGCS)
1580 ;
1581 ; PROCEDURE:

1582 3

1583 3 ~FIRB- FLAGCS> UBRKR(021) COMMENTS
1584 3

{ggg ’ 17XXXX 1 YES FP*ENABLED, ENTER PREP2
3

1587 ; 07 XXXX 1 ND -FP*ENABLED, STAY PREPO/1 LOOP
1588 3 13XXXX 1 %0 ~FP*ENABLED, STAY PREPO/1 LOOP
1589 3 15XXXX 1 NO ~FP*ENABLED, STAY PREPO/1 LOOP
1590 3 16 XXXX 1 NO ~FP*ENABLED, STAY PREPO/1 LOOP
:gg; ; 17XXXX 0 AD FP*-ENABLED, STAY PREPO/1 LOODP

H
}gg: 3 NOTE: PREP0=(023), PREP1=(022), PREP2=(021)

3
1595 } memeceacao

1596 ; REGISTER/LOCATION USE:
1597 3

1598 3 RO ~(TENP)
1599 ; Rl -EXPECTED FPSHI/FEC AFTER TEST

1600 ; R2 ~COPY OF INSTR UNDER TEST
1601 3 R3 -BIT12=FLAGS DURING TEST
1602 3 R4 -(ND)
1603 3 RS ~DATA TABLE PIR
1604 3
1605 3 mmmmeecee-

1606 P MODULE/ERROR INFO:
1607 }
1608 3 FNUA/KS
1509 3 FPINMUX, FIR-A/B, FP-INSTR/INSTRCVD/CLK-FIRA-B,15610 ; FNUA-GENERATE/JREG-LOGIC, BUTA(SUBR/RETURN), HFP~MICRDRREAK,
1611 ; CROM/LATCHES
1512 3

1613 ; FEXP/X9
1614 3 JANUPP, HFP/BM-INTERFACE, FBRANC2:0>, F3RAN-DECODE,
1615 ; CROM/LATCHES
1616 3

1617 ; FYUL/K10
ig%g ; CESSENTIALLY NONE]

;

1620 ; FALU/K11
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1621

1522

1623

1624 005206

1625

1626

1627 005210

1628 005214

1629 005216

1630 005222

1631 005224

1532 005230

1633

1634

1635 005234

1636 005240

1637 005242

1638 005244

1539 005246

1640 005252

1641 005254

15642 005256

1643 005260

1644 005264
1645 005266

1646

1647 005272

1648

1649

1650 005274

1651

1652 005300

1553 005302

1654 005302

1655 005306

1656

1657 005310

1658 005312
1659 005316

1660

1661 005320

1662 005324

1663 005326

1664 005330

1665

1666

1667

1668

1669

1670

1671

1672

1673 005332

1674

1675

1676

000004

104410

104416

012703

170003

012705

104410

005237

104416

012502

001472

010237

012503

012501

104417

170127

010300

076600

104406

104412

000240

105737

001374

005000

076600

104413

075600

020001

001742

104023

000740

005224

000021

005334

005302

002640

005300

000020

000344

005302

002645

000344

000036

PDP-11/60 FP11-E HARDWARE DIAGNOSYIC

DQFPEA.P11

16717

1578

1679

1580

1681

1682

1683

1584

1685

1686

1687

1588

1689

15690

1691

1692

1693

1594

1695

1696

1697

1698

1699

1700

1701

1702

1703

1704

005334

005342

005350

005356

005364

005372

005400

005406

005414

005422

005430

170000

074000

170000

130000

170000

150000

170000

160000

170000

170000

000000

02-SEP-7T7 17:50

010000

010000

010000

010000

010000

010000

010000

010000

010000

000000

100016

000377

100016

000377

100016

000377

100016

000377

100016

000377

MACY11 30(1046) 02-5EP-77 22341 PAGE 31 SEQ 0033
10 HFP ENABLE/DISABLE, FP INSTR DECODE SEQ 0053

- CESSENTIALLY NONE}

3
IR AR AN AR AR AR RN RAR SRR A NS RAANERAANRA AR R AR AGARERRARRA NS

TST10: SCOPE

3

3*FIRST TRY T0 LOAD HFP UBREAK REGCISTER
SETDH 115 3 SETUP PROC HUNG ESCAPE
ZAPHFP sINIY AFP, LEAYE IT ENABLED

MOV #021,R3 ;R3I=UBRK ADDR, PREP2=(021)
LoUB 3TRY HFP OBRK LOAD

11852 oV #405,RS 3PTR TO DATA TABLE FDR TEST

SETDN ,235 $SETOP CLOCK ESCAPE, FOR BELOW

. 3

3*DATA LOOP ENTERS HERE*

1$: Inc DHLDOP $BUNP CLDOCK IN.A.LOOP COUNT

ZAPHFP JRESEY HFP PRIOR TO EXIY

MOV (R5)+,R2 3CET YEST INSTR FROM TABLE

BEQ STl 3 ;NEXT TEST IF ZEROES .

NOv R2,53% 3KEEP COPY IN R2
NOV (RS )+,R3 3GET R3=PLAGS DURING TEST

MOV (RS)+,R1 3GET R1=EXPD FPSHI/FEC AFTER

ZAPWFP 3INIT TO HFP, LEAVE WFP ENABLED

LDFPS $000020 3WFP: FER=0, FID=0, FMM=1

ngv R3,R0 3GET FLAGCS> FOR TEST

MED #HFLAG 3SET/CLEAR PLAG5 AS PER TES?T

;

ERRPNT ;DONT CHANGE DATA IN ERROR LOOP

R ERROR-LOOP~ENTERS~HERE=~==w-——-

3

SETFP ,23§ JSETOP FP TRAP 0K, ESCAPE ADOR

3

6353 NOP $TEST INSTR GOES HERE

23§83

1ST8 LPTITE ;IF TIGAT LOOP-ODN-ERROR SET, THEN HANG IN LOOP
BNE 63 s WITH/ LINE-CLOCK OFF, & PPS(FID=1/FMM=0)

?

CLR ®O 3ZAP FLAGS=0

MED #WFLAC $DISABLE HFP

CLRFP $FP TRAP NOW AN ERROR

?

¥ED SRFEC 3GET RO=FPSHI/FEC

cup RO, R1 ;¥AS THIS CODE EXPECTED ?
BEQ 15 3BR IF 0K

ERROR 23 N0 - SIGNAL AN ERROR

3“HPP PREPO/1/2, UBRK, SRVC, */+¢ ENABL ERROR"

R-FPSRI/FEC = RCVD FP5<15208>/FECC03:00> IN RO
E-FPSHI/FEC = EXPD FPS<15308>/FEC<03:00> IN Rl

FLGKS> = RECEIVED BM FLAGS<08:00> IN R3<15:08)>,

FLAGCS> IN BITC12>

-FIR~- = COPY OF AFP FIRC15:00> IN R2N
 
N
 
W
 
N
 
N

3G0 OW TO NEXT TEST VALUE

BR 15 IREXT

3

SPIITLIIIIIIIIIZQLETI0LTTITIEERIITENIIENLIL2801007200000000010000100001¢
3

MACYI1 30(1046) 02-SEP-77 22:41 PAGE 32 SEQ 0034
T10 HPP ENABLE/DISABLE, FP INSTR DECODE SEQ 0054

’ DATA TABLE FOR ABOVE TEST:

; -=IR-- PLAGCS> FPSHI/FEC COMMENTS
4052 «WORD 170000, 010000, 100016 ; FP*ENABLED, UBRK CCFCCI

« WORD 074000, 010000, 000377 3-FP*ENABLED, -UBRX CXDR RO,R01]

« WORD 170000, 010000, 1000156 ; FP*ENABLED, UBRK CCFCC]

-.'ORD 130000, 010000, 000377 ;-FP*ENABLED, -UBRK CBITA RO,R0)

« WORD 170000, 010000, 100016 ; FP*ENABLED, UBRK {CFCC]

« WORD 150000, 010000, 000377 3;-FP*ENABLED, -UBRK €3158 RO,201

« HORD 170000, 010000, 100016 ; FP*ENABLED, UBRK LCFCCI

- WORD 160000, 010000, 000377 ;-FP*ENARLED, -UBRK ¢sus PO,R01

«WORD 170000, 010000, 100016 ; FP*ENABLED, OBRK [CFCC)

«WORD 170000, 000000, 000377 ;FP*-ENABLED, ~-UBRK LCFCC1

« WORD 0 JTERMIBATOR
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1739

1740

1741

1742

1743

1744

1745

1745

1747

1748

1749

1750

1751

1752

1733

1754

1755

1756

1757

1758

1759

1750

005432

005434

005442

005450

02--SEP-77 17350

000004

012737 000024 001342

012737 000003 003000
012704 000377
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1761 005454

1762

1763

1764 005460

1765 005464

17656 005466

1767

1768

1769

1770 005470

1771 005472

1772 005476

1773 005502

1774 005506

1775 €05512

1776 005514

1777 005516

1778 005520

1779 005522

1780 005524

1781 005530

1782

1783

1784 005534

1785 005540

1786 005542

1787 005544

1788

1789

1790 005546

1791 005552

1792 005554

1793 005556

1794 005560

1795 005564

1796

1797 005566

1798

1799 005572

1800 005574

1801

1802 005600

1803

1804

1805 005602

1806 005610

1807 005612

1808 005616

1809

1810 005622

1811

1312 005624

1813 005624

1814 005630

1815

1816 005632

012702

005237

104411

104416

010405

072527

042705

052705

032704

001406

152205

142205

105712

003002

012702

010537

004737

103456

170003

104416

012700

010401

005001

106000

010037

170100

104410

010600

162700

104406

052737

010006

105037

104412

000240

105737

001374

042737

005712

002640

000004

000070

170006

000002

005712

005622

005724

000040

002510

005624

000040

140300

177776

005624

002645

140000

1777716

177776

MACY1l 30(1046) 02-SEP-77 22:41 PAGE 33 SEQ 0035

11 IPORK(LEFT), -L(ADD+SUB)*N0] FP IMSTR DECODE SEQ 0055

,’-fi..ttfitt'ittttttt.tttttfi*ttt!t*t“tttttttittt.tt'ttt“ttfititt..

3*TEST 11 IFORK(LEFT), -L(ADD+SUB)*NO1 FP INSTR DECODE

H

3 THIS TEST VERIFIES YHE HFP/IFORK IMSTRUCTION DECDDE LOGIC
H FOR THE "LEFTTM BRANCH OF THE TREE; IE, THE:

} =C (ADDeSUB) * MODE-O0 2
H CLASS OF IMSTRUCTIONS. THIS ENCOMPASSES VIRTUALLY THE
) ENTIRE REPEYOIRE OF OPCODES.

3

3y THE FP~-INSTR-DECODE ROM ADDRESS IS CENERATED AS:
3

3 ADDRCT20>H = FIRBC11:06>H # MO*R(6+7)L # FePsS—~FD-H
3 CRANGES FPROM (002)-(377)]
)

3 THE RESULTANT IFORK MICROADDRESS DECODE VALUE IS:
]

? UBRKCB8:0>H = *0010TM §: FPDECODEC3:0>H # MO-H
3 CRANGCES FROM (100)-(137)2

3
, ----------

] REGISTER/LOCATIDN OSE:

H

3 SFPS -FPS, BEFORE HFP UBREAK

}

3 RO -(TENP), “FEATM
3 R1 -(TENP), “FPSHIBFEC"

1] R2 ~MODE/REGC PYR, FOR -[MODEO*R(6+7)1] VALUE
? R3 -UBRK/HFP EXPECTED IFORK MICRDADDRESS, (100)-(137)

3 R4 -HFP FP-INSTR DECODE ROM ADDRESS, (002)-(377)

3 RS -COPY OF FP-INSTR EXECUTED

3
3 —————

? NODULE/ERROR INFO:

4

} FNOA/KB
3 FPINMUX, FIR-A/B, FP-INSTR/INSTRCVD/CLK~-FIRA~B,

) FRUA-GENERATE/JIREG-LOGIC, HFP-MICROBREAK,

] IFORK-MUX, FP-INSTR-DECODE-ROM, ADD+SUB/MODE-0-LOGIC,

H CROM/LATCHES

}

3 FEXP/K9

H JANUPP, HFP/BM-INTERFACE, TBRANC2:0>, FBRAN-DECODE,

3 CROM/LATCHES

H

H FMUL/K10

H CESSENTIALLY NONE)

1

3 FALU/K11

] CESSENTIALLY NONE]

;; L 2 s 2 3323 8222222222222202 23225033233 ¢2232232322822223 ¢822232 2233331
TST1l: SCOPE

MDY #20.,STIMES 7D0 20. ITERATIONS OF THIS TEST

MoV #3,DWICNT JSETUP FDR 3. CLOCK TICKS FOR KN MATCH

Mgv #377,R4 ;LO0OP FOR ADDRESS (377)-(000)

MACY11 30(1046) 02-SEP-77 22:41 PAGE 34 SEQ 0035

Til IFORK(LEFT), ~C(ADD+SUB)*¥0] FP INSTR DECODE SEQ 0056

qgv $CODEJ,R2 3PRIME THE MODE/REGC PTIR

3*LO0P ON ROM ADDRESS ENTERS HERE

152 LucC D¥LOOP JBUMP CLOCK IN.A.LOOP COUNT
CLRDW 3SETUP FOR PROC HANG ERRDR

LAPHFP JINIT T0 HFP,

sFPS=(040000), FEC=(377), FEA=FPA=(177777)

3 CALC RS=FP-IRSTR CODE NECESSIRY TO GENERATE THIS ROM ADDRESS

Ll [4

ASH #4,RS ,LEFT-Q, IRC11:06>

BXC #000070,RS 3SET wMODE-O

BIS #170006,R5 3 AND DR5, FP-INSTR

BI?T #BITO1,R4 3WANT MODE-O*R(6+7) 2

BEQ 10§ sBR IF YES

BISHB (R2)+,R5 3SETUP MDDE/REG 0OF:
81C8 (R2)#,R5 3 (00), (16), (26), (46)

TSTB (R2) b/
BGT 108 ;

MOV #CODEJ,R2 #RESET PTR AT END OF TABLE

1052 MOV R5,53% JSET THE INSTR IN MEMDRY

3CALC R3=HFP OUBRK ADDRESS EXPECTED 0OUT OF IFORK

JSR PC,GETBRK 3FROM THE SUBR, BELOW

8CS 23% sMUST SKIP THIS ROM-ADDR IF SET
LouB 3LOAD INTD HFP UBRX

zapare JCLEAR OUT ARY LDUB EFFECTS

;CALC $FPS= FPS VlLUB NECESSARY (FD, SPECIFICALLY)

#0000 RO sGET $FPS=FPS WITH:

HUV RQ,RI 3 FER=0, FID=0, FMM=1,
ROR R1 7 AND FD=ROMADRCO)>

RORB RO 3

MoV RO,$FPS 3SAVE IN MEMORY

LDFPS RO 3INTO FPS REGISTER

SETDW o218 3SETUP PROC HUNG ESCAPE ENABLE

MoV SP,RO 3COPY KSP -> RO
s0B #40,R0 sLEAVE SOME SPACE

3}
ERRPNT sDONT CHANGE DATA IN ERRDR LOOP

jrem————— ERROR-LOOP-ENTERS~HERE~=~c—===

3
BIS #B3IT15¢BIT14¢PR6,PS 7SET USER MODE, FOR R6; =PR6 FOR CLOCK DISABLED
MoV RO, SP JINIT USP <- RO
CLRB PS sPRO FOR LINE CLOCK ENASBLED

SETFP 215 3ENABLE FP ZSCAPE

’

6352 NOP ;FP-INSTR GOES HERE
3RETURN HERE AFTER FP TRAD

215:

TST8 LPTITE 3IF TIGHT LOOP-ON-ERROR SET, THEN HANS IN LOOP
avE 635 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)

’

8IC #BIT15+BIT14,PS JBACK TO KERNAL SP
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1817

1818

1819

1820

1821

1822

1823

1824

005640 104413

075600

010001

076600

000036

000076

005642

005646

005650

005654

005660

020127 100016
001406

1825 005662 020127 000377

1826 005666 001002
1827 »
1828 005670 104021

1829

1830

1831

1832

1833

1834

1835

1836

1837

1838

1939

1840

1841

1842

1843

1844

184S

1845

1847

1848

1849

1350

1851

1852

1353

1854

1855

1856

1857

1858

1859

1360

1861

1862

1963

1364

1865

1866

1867

1858

1869

1870

1371

1972

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
DAFPEA.PIL 02-SEP-77 17:50

005672 000401

005674 104022

005676

005700

005704

005304

020427

002265

000004

005706

005710

104416

000542

005712 000 077

005714 016 061

005716 026 051

005720 046 031

005722 000 000

1873

1874

1875

1876

1877

1878

1879

1480

1881

1882

1883

1884

1885

1886

1887

1888

1889

1890

1891

1892

1893

1694

1895

1896

1897

1898

1899

1900

1901

1902

1903

1304

1905

005724

005726

005730

005734

005736

005742

010403

006203

116303

103002

072327

042703

006016

177774

177760

005746

005750

005754

005756

005760

000241

032705

001001

000261

005103

000070

005762 052703 000100

003766

005772

005774

006000

006002

006004

006006

020327

003007

032705

001404

006203

103403

012703

000101

002000

000110

006012

006014

000241

000207

1906

1907

1908

1509

1910

1911

1912

1913

1914

1915

1916

1917

1918

1919

1920

1921

1922

1923

1924

1925

1926

1927

006016

006016

0056020

006022

006024

006026

006030

006032

006034

006036

006040

006042

006044

006046

006050

006052

006054

006056

006060

006062

000000

053145

063146

063146

010504

010504

010504

010504

031104

031104

031104

031104

031104

031104

031104

031104

000000

000000

000000

MACY11 30(1046) 02-SEP-T77 22:41 PAGE 35 SEQ 0037

ri1 IFORK(LEFTY), ~C(ADD+SUB)*NO0) FP INSTR DECODE SEQ 0057

CLRFP JZAP FP ESCAPRE EWABLE.

KED #RFEC }
MOY RO, R1 JGET R1="FPSHI§FECTM

XED #RFEA JGET ROz="FEA®TM

cup R1,$100016 sPPSHISFEC: FER=1 & FEC=(16) ?

BEQ 238 »BR IF YES

cur R1,2000377 JFPSHISFEC: WERE THEY UWNMODIFIED ?

111 22% sBR IF SONE OTHER ERROR

ERROR 21 JIFORK DECODE ERROR

3"HFP/IFORK/~-L(ADD+SUB)*M0133 BAD IFORK DECODE

} ROMADR = EXPD ROM ADDRESS TO HFP FP DECODE RON

¥ -~FIR- = EXPD CONTENTS DOF BFP FIRC15:00>
} FPUBRK = EXPD HFP IFJIRK TARGEY MICROADDRESS LHFP UBRK REG]

} PRYFPS = FPS LOADED BEFORE HFP STARYED (SFPS)
3 FPSFEC = RCYD FPSHIC15:08>/FECC03:00> AFTER HFP STARTED .

3 ~FEA=-- = RCYD FEA AFTER HFP STARYRD
B8R 23§ 3

228 ERROR 22 JUNEXPECTED PECIFEA YALUE

3HFP/IFORK/-L(ADD+50B)*N0]) olsxpscrsn FEC/FEA

H ROMADR = EXPD ROM ADDRESS TO HFP FP DECODE ROM
3 --FIR~- = EXPD CONTEN?S OF HFP FIRC15:00>

3 PPUBRK = EXPD HPP IFIRK TARGET MICROADDRESS L[HFP UBRK REG)

] PRVPPS = FPS LDADED 3EFORE HFP STARTED (5FPS)

H FPSFEC = RCYD FPSHIC15:08>/FEC<03:00> AFTER HFP STARTED

} ~FEA-~ = RCYD FEA AFTER HFP STARTED

2352 DEC R4 sWEXT DECODE ROM ADDR

CMP R4,4004 3TEST FOR LOWEST ROM ADDR

BGE 1$ 3L00P IF MORE

3}
ZAPHFP JRESET HFP PRIOR TO EXIY

BR rST12 121 JHEXT TEST WHEN DOME

SITETININETENIIIIILLRRIREIAIRIINATIRIIIINRERLEIIILILIILIRLNNIEINEIIN!

3

H THIS LITTLE TABLE XS USED IN CONJUNCTION WITH THE FP-LINSTR
3 GENERATING CDDE ABOYE.

3

CODEJ: LBYTE 00,77 JMO/R0O - AZD OR RO

+BYTE 15,61 sNL/R6 - (39)
«BYTE 26,51 JM2/R6 - (SP)+

+BYTE 46,31 JNA/RE -~ -(8P)

«BYTE 00,00 JERESETY]

3

H

H

SULTIEIEPTIIE0R L0000 T R80 08T IR0 TALILEMII0000017700770800707011011¢1
3

3 THIS SUBROUTINE IS USED ABOVE TO CALCULATE, GLVEN

3 R4=DESIRED FP-INSIR DECODE ROM ADDRESS; 000-377

3 RS=THE FP-INSTR ASSEMBLED
3 THEN:

MACY1l 30(1045) 02-SEP-77 22:41 PAGE 36 SEQ 00338
T11 IFORK(LEFT), -T(ADD+35UB)*q03 FP INSTR DECODE SEQ 0059

] R3=THE IFORK EXPECTED MICRIADDRESS, (100)-(137)

1 C-BIT=SET IF IR=L(ADD+SUB)*MODEOD]

)
GETB8RK: MOV R4,R3 3COPY ROM ADDR

ASR R3 7R3=0FFSET (000-177), C-BIT=LU-4/HI-4
MOVB CODEI(R3),R3 JGET DATA

BCC 114§ JGET LOW 4
ASH #-~4,R3 $GET HIGH 4

1182 BIC #~C17,R3 3ZAP H.D.B.

405 CLC JSETUP UBRK<CO>=MODE-~O0-H
1164 #BITS5+8IT4¢BITI, RS ]
BNE 413 ’
SEC 14

415: ROL R3 3

BIS #100,R3 sBASE ADDR = (100)

9. 14 R3, 101 JADD/SUB/CFCC/SETX ?
BGT 425 3BR IF NOT
8IT #BIT10,RS 3CFCC/SETX QR ADD/SUR ?
BEQ 425 2BR IF CFCC/SETX
ASR R3 sMO-H="1%" IN BITOO ?
8Cs 435 $BR IF YES, WITH C-BIT=1
M0V #110,R3 3NO, (ADD+SUB)*~NO ~> (110)

425 CLC 50K EXIT
4342 RTS PC 3 AND RETURN

)
3 THE TABLE BELOW REPRESENTS TdE CONTENTS, MORE OR LESS, OF THE
3 HFP INSTROCTION DECODE ROM.

4

3 ~~-DECODE DATA~-- FIRB ROM ADDR SYMBOLIC FP
’ DODDCCCCBBBBAAAA <11:6> DDDD/ARNAA INSTRUCTION
CODEI: 3 = cecemcccccccccnce ceceme cmeccmmes mmmmem—————

«HORD ~80000000000000000 3(00) (003)~-¢000) CFCC/SET-X, (001)~(000)

NOT USED
- HORD ~80110011001100110 3(01) (007)-(004) LOFPS
<WORD ~801100110011001190 3(02) (013)-(010) STFPS
« WORD ~p0110011001100110 3(03) (017)-(014) STST
«HORD ~80001000101000100 s(04) (023)-(020) C/T/A/N-X
«WORD ~80001000101000100 3(05) (027)-(024) C/T/AIN=-X
«WORD “B0001000101000100 3(06) (033)-(030) C/T/A/N-X
«WORD ~80001000101000100 3(07) (037)~(034) C/T/A/N=X
«WORD ~B80011001001000100 3(10) (043)-(040) MUL-X
<-40ORD ~80011001001000100 ;(11) (047)-(044) MUL-X
« WORD ~80011001001000100 3(12) (053)~-(050) MUL~-X
- WORD ~B80011001001000100 3(13) (057)-(054) MUL-X
<MORD ~80011001001000100 3(14) (063)~(060) MOD-X
«WORD ~80011001001000100 3(15) (067)-(0564) MUD-X
«WORD ~B0011001001000100 ;(16) (073)-(070) 4OD-X
«WORD ~80011001001000100 ;(17) (077)-(074) LITHES¢
«WORD ~80000000000000000 3(20) (103)-(100) AOD-X, ALMOST
« WORD ~80000000000000000 3(21) (107)-(104) ADD-X, ALMDST
+«WORD ~80000000000000000 ;(22) (113)~(119) ADD-X, ALMOST
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DQFPEA.P11

1928

1929

1930

1931

1932

1933

1948

1949

1950

1951

1952

1953

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

006064

008066

006070

006072
006074

006076

006100
006102

006104

006106

006110

006112

006114

006116

006120

006122
006124

006126

006130

006132

006134

006136

006140

006142

006144

006146

006150

006152

006154

006156

006160

006162

006164

006166

0061790

006172

006174

006176

006200

006202

006204

006206

006210

006212

006214

02--SEP-77 17:50

000000

052504

052504

052504
052504

000000

000000

000000

000000

073504

073504

073504

073504

104104

104104

104104

104104

114504

114504

114504

114504

125252

125252

125252

125252

135673

135673

135673

135673

146104

146104

146104

146104

156735

156735

156735

155735

167356

167356

167356

167356

177504

177504

177504

177504

PPP~11/50 FP11~-E HARDWARE DIAGNOSTIC

DQFPEA.P11

19814

1985

1986

006216

006220

006224

006230

006236

006244

006250

006252

006254

006256

006262

006264

006266

006270

006272

006276

006302

02-SEP-77 17250

000004

012704

012705

012737

012737

005237

1044156

012402

001451

010237

012403

010301

170003

010503

170127

104410

104406

005336

003060

000036

000003

002640

006304

040020

006306

001342

003000

MACY1l 30(1046) 02-SEP-77 223141 PAGE 37 SEQ 0039

11 KFORK(LEFY), -C(ADD+SUB)*N0] FP INSTR DECODE SEQ 0059

- HORD ~80000000000000000 3(23) (117)-(114) ADD-X, ALMOST

« WORD ~80101010101000100 3120 (123)~(120) LD-X

~WORD ~80101010101000100 3(25) (127)-(124) LD-X

« HORD ~80101010101000100 3(26) (133)-(130) Lo-x

«#0RD ~80101010101000100 3(27) (137)-(1349) LD-X
- #ORD “80000000000000000 2(30) (143)~-(140) SUB-X, ALMOST
-HORD ~B0000000000000000 . 3(31) (147)-(144) SUB-X, ALNOST
<#ORD “~B0000000000000000 $(32) (153)-(150) SUB-X, ALNOST

<HORD ~B0000000000000000 3(33) (157)-(154) SUB-X, ALMOST

- WORD ~80111011101000100 (340 (163)-(160) cup-X

«#ORD ~B0111011101000100 3(3%) (167)-(164) CMP-X
«WORD ~80111011101000100 3(36) (173)-(170) cHP-X

-#ORD ~B0111011101000100 3(37T) (177)-(174) cHp-X
-HOQRD ~81000100001000100 3 (40) (203)-(200) ST-X

-§ORD ~81000100001000100 3(41) (207)~(204) sr-X

«HORD ~81000100001000100 3(42) (213)-(210) ST-X

-#0RD “~B81000100001000100 3(43) (217)-(214) ST~X

« WORD “81001100101000100 3(44) (223)-(220) DIvV-X .
«WORD ~81001100101000100 3(45) (227)-(224) DIV~-X

-WORD ~B1001100101000100 3(46) (233)-(230) DIV-X

-40RD ~31001100101000100 $(47) (237)-(230) DIV-X

«HORD ~81010101010101010 3(50) (243)-(240) STEXP

-HORD ~B1010101010101010 3(51) (247)-(244) STEXP

«HORD ~31010101010101010 3(52) (253)-(250) STEXP

«¥HORD ~81010101010101010 #(53) (257)-(254) STEXP

« HORD ~p1011102110111011 (50 (263)~(260) STC-17

+#ORD ~B1011101110111011 3(5%) (267)-(264) strc-1

-HORD ~81011101110111011 3(56) (273)-(270) srCc-T

«#0RD ~81011101110111011 3(57) (277)-(274) STC-T

- HORD ~81100110001000100 3(60) (303)-(300) src-p

-WORD *81100110001000100 3(61) (307)-(304) srCc-pP
«HORD ~81100110001000100 3(62) (313)-(310) STC-P

-HORD ~B1100110001000100 3(63) (317)-(314) sTC-P

«WORD ~B1101110111011101 3(64) (323)-(320) LDEXP

-WORD ~81101110111011101 3(65) (327)-(324) LDEXP

«WORD ~B1101110111011101 3(66) (333)-(330) LDEXP

<#0ORD ~81101110111011101 3(67) (337 ~(334) LDEXP
- WORD “p1110111011101110 3(70) (343)-(340) LpC-T

-WORD “~B1110111011101110 (1) (347)-(344) LDC-T

«#HORD ~31110111011101110 3(12) (353)-(350) Lpc-T

<¥ORD ~81110111011101110 2(73) (357)-(354) Loc-1

«#0ORD ~81111111101000100 7(74) (363)-(360) LDC-p

«WORD ~B1111111101000100 3(75) (367)~(3564) LDC-pP
«WORD ~81111111101000100 3(76) (373)~(370) LpC-p

-HORD ~81111111101000100 ;D (377)-(374) LDC-p

;,.t.t't....ttl.'ttttt..tttlt.Q'.ttttltttt'ttttttitkfititltitttltt

FIRB IMMEDIATE-H ADDRESS MNODE DECODE3*TEST 12

3

;

;

3

}

MACY1l 30(1045)

T12

W
 
N
S
 
N
 
N
 
N
E
 
N
 
N
 
N
G
 
N
 
N
 
N
 
N
 
s
 
N
0
 
N
 
N
G
 
N
 
N
 
N
 
N
 
N
 
N
 
N
 
N
 
N
 
W
 
N
S
 
N
 
W
 
N
 
N
S
 
G
 
N

THIS TEST RONS THRU THE SEQUENCE OF SF<C5:0> MODE/REGISTER VALUES

T CHECK THAY THE “IMMEDIATE-HTM MODE DECODE OF THE LDF/LDD INSTRUCTIDN

IS PERFORMED CORRECTLY.

MICROWORD "LOAD.02" PERFDRNS THE "BUTR(IMMEDIATE)TM, TO TARGETS:

02-SEP-77 22:41 PAGE 38 SEQ 0040
FIRB IMMEODIATE-H ADORESS MODE DECODE SEQ 0060

LOAD.O4 (231) IF IMMEDEATE-H = L

LOADINM (233) IF IMMEDIATE-H = H

-e

REGISTER/LOCATION USE:

~RCY“D FPSHIBPEC AFTER INSTR EXEC

-EXP°D HFP UBRK ADDRESS

~COPY OF FP "LDFTM INSTR EXEC

-LDOB, PTR 1O (0,0,0,0)

=DAIA TABLE PIR

-PTR TO (0,0,0,0)

MODULE/ERROR INFO:

FPNUA/KB

FPINMUX, PIR-A/B, FP-INSTR/INSTRCVD/CLK-FIRA-B,

FHNUA-GENERATE/JREG-LOGIC, AFP-MICROBREAK,

IMMEDIATE-H~-DECODE-LDGIC, CROM/LATCHES

FEXP/K9

JAMOPP, HFP/BM-INTERFACE, FBRAN<C2:0>, FBRAN-DECODE,

CROM/LATCHES

FHNUL/K10

CESSENTIALLY NORE)]

FALU/K11

CESSENTIALLY NONE)

;,It".tttifi'tttfltt...lttll.tl..lttlttlt’.tt'ttl't*it.tltfil.ittfii

TST12:

105

SCOPE

MoV

MoV

Ling

MOV

$405,R4

#FPZERO,RS

#30.,$TIMES

#3,0WICNT

3*DATA LODP ENTERS HERE*
INC WLOOP

ZAPHFP

Mov

8EQ

MOV

MOV

MOV

LOUB

MoV

LDFPS

SETDW

(R4)*,R2

R2,635

(R4)+,R3

R3,R1

R3,R3

#040020

118

¥

sPTR TO DATA TABLE

JUSED AS PTR TO (0,0,0,0)

230, ITER OF THIS TES?

33 HUNGS TD AN ESCAPE

}

3BUMP CLOCK IN.A.LOOP COUNT

SINIT TD HFP, FID=1/FMM=0

JGET MODE/REG FP “LDF” INSTR

3NEXT TEST IF ALL ZERQD

3STORE IN MEMORY
JGET EXPEC“D HFP UBRK ADDR

7SAVE

36IVE IT 1D HFP

7SET R3 TD PTR T (0,0,0,0)
JSET FID=1/FMM=1 TO EN HFP UBRK

sLINE CLOCK ESCAPES TO HERE

;

SO0NT CHANGE DATA IN ERROR LOOP
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2040

2041

2042

2043

2044

2045

2046

2047

2048

2049

2050

2051

2052

2053

2054

2055

2056

2057

2058

2059

2060

2061

2062

2063

2064

2065

2065

2067

2168

2069

2070

2071

2072

2073

2074

2075

2076

2077

2078

2079

2080

2081

2082

2083

2084

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

006304

006306

006310

006314

006316

006320

006324

006330

006332

006334

006336

006342

006346

006352

006356

006362

006366

006372

006376

DQFPEA.P11

2085

2086

2087

2088

2089

2090

2091

2092

2093

2094

2095

2096

2097

2098

2099

2100

2101

2102

2103

2104

2105

2106

2107

2108

2109

2110

2111

2112

2113

2114

2115

2116

2117

2118

2119

2120

2121

2122

2123

2124

2125

006400

006402

006406

006412

006414

006416

006420

006422

006424

006430

006434

006440

006444

006450

006450

006454

006460

006460

006464

170000

000240

105737

001373

104411

076600

020027

001745

104072

000743

172413

172415

172416

172417

172437

172427

172467

172447

000000

002645

000036

140016
P

000231

000231

000231

000233

000231

000233

000231

000233

02-SEP-T7 17350

000004

012705

005237

012503

104416

170003

104406

104417

170127

012700

076600

104410

104412

012700

075600

105737

001371

006534

002640

000037

010000

000344

006460

006460

000001

000352

032545

:{g!ll 30(1046) 02-SEP-T7 22341 PAGE 39 SEQ 0041
PIRE INNEDIATE-# ADORESS MODE DECODE SEQ 0061

Iy . ’

’

63§: crec JFP TEST INSTR HERE

11§32 uoP 784 FOLLOW UP
13?8 LPTITE sIF TIGHY LOOP-OW-ERROR SET, THEW HANG IN LOOP
3NE 638 3 WITH/ LINE-CLOCK OPF, & FPS(FID=1/FNN=0)

’

CLROW $CLOCK ESCAPE CLEARED 0UT
NED +RFEC JGET FPSHI#FEC APTER

cHp RO, $140016 J0ID AFP UBRK? (FPER=1/FEC=16)
BEQ 10$ 3YES - NEXT DATA LOOP

ERROR 72 38AD INN- DECODE

3FIRE IMMED-8 NODE DECODE ERRTM

) FPINSY = COPY Of FP.INSTRUCTION/SF.MODE GNDER YTEST
’ E-UBRK = EXP’D TARGET ADDRESS, (231/233)
’ R-FPSHI/FEC = RCY°D FPSHI/FEC APTER EXEC, EXP°D (140016)
BR 10 JNEXT LOOP

’ 
-

MIIIEERITIIIRLIRITERREIIZENIRLVIIIORLETIRNIININRIINIELNRLILNLNIIIINI]
3

’ DATA TABLE FDR ABOVE PEST:

}
3 LDX-#P HFP ADDR

3 INSTR OBREAK MODE

4053 172413, 231 sMl-R3 -INN (R3)

172415, 231 JML-RS ~INK (RS)

172416, 231 JNL-R6 <~INM (R6)

172417, 233 JM1=RT +INM+ (PC)

172437, 231 IM3I-RT ~IMM @(PC)+

172427, 233 JN2-RT +LNNe (PC)+

172467, 231 $H6-RT ~INM X(PC)

172447, 233 JM4-RT +INM¢ ~(PC)

0 3<DoNE>

MACY1l 30(1046) 02-SEP-T7 22:41 PAGE 40 SEQ 0042

T13 UFLOW - FPINIT, P-MODE SEQ 0062

,,‘.lttt't't...t...k.ttlt.lti'tlt!tkl.fi"ttit.t't!tfltfitttt't.t'tt

J*TESY 13 OFLOW - FPINIT, F-MODDE

THIS SEQUENCE OF CODE TMFOLLOISTM THE FP11-E THRU ITS INITIALIZATION CODE
TO CHECK THAT EACH NICROWORD IS EXECUTED IN ORDER. THE MICROBREAK

FEATURE IS USED FOR TRACKING.

AN INIT? IS GIVEN TO THE FP11-E, WHICH WAS PREVIOUSLY IN "“F-MODETM.

MODULE/ERROR INFO:

FNUA/KS

NEXT-MICROADDRESS~-GATING-LIGIC, NUA~ROMS/LATCHES, HFP-UERK

CROM/LATCHES, FP-EMIT-F, FSPAD-WRITE

FEXP/K9

HFP/BM-INTERFACE-LOGIC, FP3RANC2:30>-UBF-DECODE,

HPP-SRVC-REQ/GRANT-LOGIC, JAMUPP-LOGIC, CROM/LATCHES

FMUL/K10

MNEP-ALU/SELECT~A~SIDE

FALU/K11

FSPAD/AR/FPOUTMUX~DATAPATH

A
R
 

R 
R 

A 
V
E
 T
R
 
V
R

 
V
R
 

A 
V
R
E
V
E
 
Y
R
R

 V
E
 

R 
A 

C
E
V
E
 
T
R
 

R 
V
R
 
T
R

’,.'t..fi‘ttltt.t.tl‘..'..tt'.t*fii..t.l’ttttt'tt..tt.tt'..t.Ql.'t"t

TST13: SCOPE

3

MDDV #405,R5 3UBRK ADDRESS TABLE PTR

H

s*DATA LODP ENTERS HERE®*

10$: INC pwLDOP 7BUMP CLOCK IN.A.LOOP COUNT

Mov (R5)+,R3 3GET NEXT UBRK ADDRESS, FROM TABLE

ZAPHFP SINIT T0 HFP, LEAVE IT ENABRLED

Lpus 3UBRK(R3) -> HFP

?

ERPPN?T sDONT CRANGE DATA IN ERROR LOOP
pommmmm—— ERROR-LOOP-ENTERS-HERE-w—w-——-

H

ZAPWFP 3ELIM SIDE EFFECTS, DISABL HFP

LDFPS #000037 JWFP EXEC, FER=0/FID=0/FD=0/FMM=1/FCC=1111

3
MoV #010000, RO 3FLAGCS5:4>="10" FOR HFP-EN*FPCNST-0K

MED SHFLAG 3

3

SETYDW 2293 3SETUP PROC-HURC ESC VIA CLOCK
SETFP 2295 JSETUP FP-~TRAP ESCAPE

6352 H

MOV $000001,R0 $SELECT HFP INIT FROM 3M MED SUBROUTINE

205: MED #NAINIT »00 ONLY THE INIT GF HFP

;

2952

TSTB LPTITE 3IF TIGHT LOOP~ON-ERROR SET, THEN HANG IN LOUP

BNE 635 3 WITH/ LINE-CLOCK QFF, & FPS(FID=1/F4N=0)

}



PDP-11/60 FP11-E HARDWARE DIAGNOSYIC

DQFPEA.P11

2174

2175

2176

2117

2178

2179

2180

2181

2182

2183

2184

2185

2186

2187

2188

2189

2190

2191

2192

2193

2194

2195

2195

PDOP-11/60 FP11-E HARDWARE DIAGNOSTIC

006465

006470

006472

006476

006500

006504

006510

0056512

006516

006520

006522

006524

006526

006530

006530

006532

006534

006534

006536

006540

006542

006544

006546

006550

006552

006554

006556

006560

006562

006564

006566

006570

006572

006574

DIFPER.?11

2197

2198

2199

2200

2201

2202

2203

2204

2205

2205

2207

2208

2209

2210

006576

006600

006604

006610

006612

006614

006616

006620

006622

006626

006632

006636

006642

006646

006646

006652

006656

006656

006662

006664

006666

02-SEP-T7 17:50

104413

104411

020327

001414

076600

020027

001736

020027

001402

104044

000731

104045

000727

104416

000421

000522

000500

000562

000574

000563

000564

000565

000566

000567

000570

000571

000572

000573

000576

000577

000600

000666

000565

000036

100016

»

000377

02-SEP-T77 17:50

000004

012705

005237

012503

104416

170003

104406

104417

170127

012700

076600

104410

104412

012700

076600

105737

001371

104413

104411

006732

002540

000237

010000

000344

006656

006556

000001

000352

002645

MACY11 30(1046) 02-SEP-77 22:41 PAGE 41 SEQ 0043
13 UFLOW - FPINIT, F-MODE SEQ 0063

CLRFP . 3MAKE FP/PROC~HUNG TRAPS

CLRDM 3 INTO ERRORS NOW

3}

cue R3,8666 JEND OF UBRK TABLE ?

BEQ 303 JYES -~ CHECK RESULT OF EXEC

)

MED #RFEC 3¥0, CET RO=FPSHI#FEC

3

cup RO, #100016 30ID HFP UBRK ? (FER=1/FEC=16)
BEQ 105 $YES ~ ON TO NEXT UADDR

)

cMe RO, #000377 sDIDN"T - CHECK FEC CODE ...
BEQ 25§ R 3

ERROR 44 JUNRECOGNIZABLE FEC-CODE

»PFPINIY FLOW, UNEXP®D FPSHIRFEC ERRTM

) B-UBRK = EXP*D MICROADDRESS FOR FP11-E
] R-FPSHI/JFEC = RCV-D FPSHI/FEC AFTER, EXP°D (100016) DR (000377)

’ -

BR 105 J MORE

253%: ERROR 45 JUFP DIDK®T UBRK AT ADDRESS
s FPINIT FLOM, HFP DIDN"T UBREAK ERR"

3 E-UBRK = EXP"D MICROADDRESS FOR FP11-E

3 R-FPSHI/FEC = RCV’D TPSHI/FEC AFTER, EXP°D (100016) OR (000377)

}

BR 10§ 3 MORE

14

308: 3*END DF UBRK TABLE - CHECK RESULT OF EXEC*

39$: rit4d 24 JINIT HFP, SET FID=1/FMM=0
BR IST14 1d4 30N TD NEXT TEST

b4

3

j}~~====~MICROFLOW TABLE FOR ABOVE TEST—w—w-—-
3 UADDR 3LABEL OBRANCH~-CONDITION

40523 ———

522 3FPINIT BUT(FD)="0"

500 3FPINIT.OL

562 JFPINIT.O3 BUT(FD)="0"

574 ;FPINIT.04

563 sPPINIT.O06

564 3FPINIT.OT
565 JFPINIT.O8

566 3FPINIT.LO9

567 3FPINIT.I10

570 sFPINIT.I1L

571 JFPIRIT.12

572 3FPINIT.13

573 sFPINIT.14

576 JFPINIT.16

5717 sFPINIT.18

600 3FPINIT.20

666 3CEND-OF-TABLED>

ARERBRARARARRRRRRARAAN ARR RN AR ERRAARANRRK R EARANARAERA R A ARRAAANE AR AR NS

J*TEST 14 UPLOW - PPINIT, D-MODDE

MACY11l 30(1046) 02-SEP-77 22:41 PAGE 42 SEQ 0044

14 UFLOW - FPINIT, D-MODE SEQ 0u64

THIS SEQUENCE OF CQDE "FOLLOWSTM THE FP11-€ THRU ITS INITIALIZATION CODE

TD CHECK THAT EACH MICROWORD IS EXECUTED IN ORDER. THE MLCROBREAK

FEATURE IS USED FOR TRACKING.

AN INIY IS GIVEN TD THE FP11-E, WHICH #AS PREVIOUSLY IN "D-MODE"TM

MODULE/ERROR INFOZ

FRUA/KS

NEXT-MICROADDRESS~GATING-LOGIC, NUA-ROMS/LATCHES, HFP-UBRK

CROM/LATCHES, FP-EMIT-F, FSPAD-WRITE

FEXP/K9

HFP/BM-INTERFACE-LOCIC, FPBRANC2:0>-UBF-DECODE,

HFP-SRVC-REQ/GRANT-LOGIC, JAMUPP-LODGIC, CROM/LATCHES

FMUL/K10

MNET-ALU/SELECT-A-SIDE

FALU/K11

FSPAD/AR/FPOUTMUX-DATAPATH

N
 
N
 
N
 
s
 
N
E
 
N
S
 
N
 
N
 
N
S
 
W
O
 
N
P
 
W
P
 
N
0
 
e
 
N
 
N
 
N
 
N
 
W
 
W
 
G
0
 
N
 
W
 
N

;,t'tlt.tt*tt'ttfitfitfit.it"t't.'t'tt.ttfit.fi"'tt.tttt'tlt.tttit.

TST14: SCOPE

;

MoV #405,RS 7UBRK ADDRESS TABLE PIR

4
3*DATA LDOP ENTERS HERE*

1052 INC DWLOOP 3BUMP CLOCK IN.A.LOOP CUUNT

MOV (R5)+,R3 JGET NEXT UBRK ADDRESS, FROM TABLE

ZAPHFP $INIT TO HFP, LEAVE IT ENAALED

LbUB $UBRK(R3) -> HFP

i

ERRPNT 7DONT CHANGE DATA IN ERROR LOQP

| Aeiuimtatinteied ERROR-LOOP-ENTERS~HERE-=~-=~=m

;

ZAPWFP JELIM SIDE EFFECTS, DISABL HFP

LOFPS #000237 ;WFP EXEC, FER=0/FID=0/FD=1/FMM=1/FCC=1111

3

MOV #010000,R0 JFLAGKS5:4>="10" FOR HFP-EN*FPCNST-0K

MED #HFLAG ;

4

SETDW »29% ;SETUP PROC-HUNG ESC VIA CLOCK

SETFP 295 sSETUP FP-TRAP ESCAPE

63s: ?
MOV #000001,R0 7SELECY HFP INIT FROM BM MED SUBROUTINE

205: MED eWINIT #D0 ONLY THE INIT UF HFP

29§

TSTB LPTITE IF TIGHT LOOP-ON-ERROR SET, THEN HANG [N LOQ?’
3NE 635 7 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)

;
CLRFP 7MAKE FP/PROC-HUNG TRAPS
CLRDW 7 INTD ERRORS NI



POP-11/60 FP11-E HARDWARE DIACNOSTIC

DQFPEA.P11

2253

2254 006670

2255 006674

2255

2257 006676

2258

2259 006702

2260 006706
2261

2262 006710
2263 006714

2264 006716

2265

2266

22517

2268

2269 006720

2270 006722

2271

2272

2273

2274

2275 006724

2276

2277 006726

2278 006726

2279 006730

2280

2281

2282

2283

2284 006732

2285 006732

2286 006734

2287 006736

2288 006740

2289 006742

2290

2291 006744

2292 006746

2293

2294

2235

02-SEP-77 17350

020327 000666

001414

076600 000036

020027 100016

001736

020027 000377

001402

104044

000731

104045

000727

104416

000407

000522

000501

000562
000575

000563

000600

000655

PpP-11/60 FP11-E HAPDWARE DIAGNOSTIC

DIFPEA.PLL 3

2296

2297

2298

2299

2300

2301

2302

2303

2304

2305

2306

2307

2308

2309

2310

2311

2312

2313

006750

006752

006756

006762

006764

02-SEP-77 17:50

000004

005037 001342

005037 001214

104416

112737 000377 002623

llfilll 30¢1046) 02-SEP-77 22:41 PAGE 43 SEQ 0045
e orLow - FPINIT, D-NDDE SEQ. 0065

7

cup R3, §666 JEND OF UBRK TABLE ?

BEQ 308 JYES ~ CHECK RESULY OF EXEC

}

NED #RFEC 380, GET RO=FPSHIRFEC

4

cup RO, 100016 3DID HFP UBRK ? (FER=1/FEC=16)
BEQ 10% J¥ES - ON TO WEXT OADOR

}

cup RO, #000377 301D¥°T -~ CHECK FEC CODE ...
8EQ 255 b4

ERROR 44 3UNRECOGNIZABLE FEC-CODE
J"FPINIT FLOW, ONEXP-D FPSHIBFEC ERRTM

) E-UBRK = EXP”D MICROADDRESS FOR PP11-E

3 R-FPSHI/PEC = RCY"D FPSHRI/FEC AFTER, EXP°D (100016) OR (000377)

4

BR 10§ 7 MORE

2582 ERROR 45 sHFP DIDN"T UBRK AT ADDRESS .
$"FPINIY FLOW, AFP DIDN"T UBREAK ERRTM
H E~UBRK = EXP*D MICROAODRESS FOR FP11-E

) R-FPSHI/FEC = RCV°D FPSHI/FEC AFTER, EXP°D (100016) DR (000377)
4

8R 108 3 MORE

}

30§: 3*ENMD OF OBRK TABLE - CHECK RESULT OF EXEC*
398: ZAPHFP 3INIT HFP, SEY FID=1/FNN=0

BR ST1S 3 308 TO NEXT TEST

}
’ .

pmmmm——- MICROFLOW TABLE FOR ABOVE TEST~———w—-

) DADDR sLABEL OBRANCH~-CONDITION

40832) ————

522 JFPINIY BUT(?D)="1"

501 3FPINIT.02

562 ;FPINIT.O03 Bor(rop)="1"
575 JFPEINIT.O5
563 3FPINIT.06

$eee (TRACKED IN PREV TEST)
600 JFPINIT.20

666 JCEND-OF~TABLE)

MACY11 30(1046) D02-SEP-77 22:41 PAGE 44 SEQ 0046

T4 UFLOW -~ PPINIT, D-MODE SEQ 0066

,’t'tt.tQ'*tt..ttt-..lt.ttf..'t".ttt.fittt'ttt'tt'ttittt.ttttt..t

,’.Ql.......I'.tit..'..."'l"t".tt..".'.tlt"t.tttt'*'!ttttttt

’,'...t.ttttt't.‘.'.t..ttlt.tfl"tl.tfit'tttt’.ittt.’ttttt.t'tilttt

PR R L L L L Py P e s

3*TESY 15 ceoENABLE HPP MICROBREAK LOAD...
Py L L e L e L L T P e P P o T P T oy

T5T15: SCOPE

CLR STIMES ;N0 ITER. OF THIS “TESTTM

CLR SERFLGC 30R ERRDS EITHER

ZAPHFP JINIT RFPP, SET FID=1, FMM=0

Mgvs #377,00FPIE JENABLE HFP-UBRK LOAD (VIA LOOB)

3 TO TAKE PLACE IN °SCOPE”

’,""...tfiit..'fi‘tt*l.t'fi.t.tt.*'t"'.."fi'ti't'"ttt".t‘tttttt

’,..it'ttfitt...t‘lt.t.Qtttt..'.'t.'ll.ttti.tt't.t'.'t.t".*t'.t't

’,t"ttt.t.I....'l"!tt.t.fi.li.....'....fit't"ttt.'t't""*tttfitt



PDP-11/60 FP11-E HARDWARE DIASNOSTIC

DQFPEA.P11

2314

2315

2316

2317

2318

2319

2320

2321

2322

2323

2324

2325

2326

2327

006772

006774

007000

000004

170127

005037

02-5EP-77 17350

040040

002650

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
02~-SEP-T77 17250DQFPEA.P11

2370

2371

2372 007004
2373 007010

2374

2375

2376 007012

2377 007016

2378 007022

2379 007030

2380

2381 007032

2392

2383

2384 007034

2385

2386 007040

2387

2388 007044

2339 007050

2390

2391 007052

2392

2393 007060

2394 007056

2395 007070

2396

2397

2398

2399

2400

2401 007072

2402

2403

2404 007074

2405 007100

2406

2407

2408 007102

2409 007106

2410 007112

2411 007120

2412

2413 007122

2414

2415

2416 007124

2417

2418 007130

2419

2420 007134

2421 007140

2422

2423 007142

2424

2425 007150

012705

005000

005237

012537

0237217

001421

104406

172437

174037

105737
001371

042737

0237317

001751

104066

000747

012705

005200

005237

012537

023727

001421

104406

172537

174137

105737

001371

042737

023737

007344

002540

002646

002646

002646

002656

002645

000177

002646

007344

002640

002646

002545

002646

002656

002645

000177

0026456

000012

002656

002656

000012

002656

002656

I:CYII 30(1046) 02-SEP-77 22341 PAGE 45 SEQ 0047

EXPNT, ESPAD.BCACO0/73] DATAPAPH SEQ 0067

FIE AN AN AR AR AR AR A AR R AR RN AR R AR A RRE AR NRRERERNR RGN AIACAR A NNARER

»*TEST 16 EXPNT, ESPAD.BLACO/3] DATAPATH
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N
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THIS TEST COWSISTS OF 4 SEPARATE SUBTESTS OF THE EXPONENY/SIGN DATYAPATH.
SPECIFICALLY, THE EXPOWENT/SIGN SCRATCHPADS ON THE “BTM SIDE, AC0-AC3, ARE

EMPLOYED.

DATA IS PASSED THRU THE:

INBOF -> SD/FBUS.E -> EXPEP.ALD -> SDJER -> SSPAD/ESPAD.BCACO...AC3]

AND

SSPAD/ESPAD.BTACO...AC3] ~> SD/FBUS.E -> FPOUTMOX -> BUSDIN

DATAPATH, TO VERIFY ITS INTECRITY. THERE IS ONE SUBTEST FOR EACH
ACCUMULATOR; A *1® IS RIPPLED TRRU BITSC7:0> FOR THE DATA PATTERN.

-

REGISTER/LOCATION USE:

MFACO+ —INITIAL SIGM/EXPNT DATA, FRON TABLE

MFACl+ ~STORED AFP WORD-A (SICN/EXPNT) DATA

ACO -(TEMP)

ACl ~-(TEMP)

AC2 -(TEMP)

AC3 -(TEMP)

RO ~ACCONULATOR #8# CATR, (0) -> (3)

R5 -DATA TABLE PIR

- —_——

MIDULE/ERROR INFO:

FNUA/KS

CROM/LAYCHES, JREG/BUA,

F.BUS.E/ENABLES/DRIVERS, INBUF.A, FPIN.MUX(DMUX)<15207>

FEXP/K9

CROM/LATCHES, BOTC¢2:0>.L0GIC, ESPAD.B, SSPAD.B, S$S/SD.LOGIC,

EALU.DATA/CNTL(B), ER-REG/CLK

FMUL/K10

FPOUT.MUX(PORT-0/ENABLE)

FALU/K11

CPREVIOUSLY VERIFIED]

;;'fi.ttttfit..."t....'..!lt."..tfi'..'tltttttI"tttt*'i'lttitt.tt

TST16: SCOPE

LDFPS $#040040 7 INTR-DISABLE/F-MODE/TRUNC
CLR MFACO+2 $WORD-8 WILL ALWAYS BE ZERO

3

NACYII 30(1046) 02-SEP-77 22:41 PAGE 46 SeEQ 0048

T16 EXPNY, ESPAD.BCACO/3] DATAPATH 3EQ 0068

H
o em e ——— ESPAD.BLACO] DATAPATd~~-—-cwom—nmeua

1063 upv #405,RS sDATA TABLE PTR

CLR RO 3BUMP ACC CNIR

H

3*DATA LDOP ENTERS HERE*
2052 INC DeLOOP 3BUMP CLOCK IN.A.LOOP COONT

MOV (RS)+,MFACO+0 JGET WORD-A

cup MFACO+0,#12 JDONE WITH THIS ACC ?

3EQ 115 SYES

H

ERRPNT 3DONT CHANGE DATA IN ERROR LOUP

| ettt ERROR-LOOP-ENTERS-HERE-=-emwmm

H
6053 LDF MFACO,ACO JINBUFC14:07> -> ER -> ELDF]

3 INBUFC15> -> SD => SLDF]}

ST¢ ACO, MPACL JEBLDF1 -> FPOUTHUX

3SCOF]Y -> SD -> FPOUTHUX

TSTB LPTITE 3IF TIGHT LOOP-ON-ERROR SKET, THEN HANG IN LOGP

BNE 60§ 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/F4¥H=0)

i

81C #177,8FAC1+0 3ZAP FRAC TO ZEROES

4

cMp MFACO,MFACL 3 (EXPECTEO/LOADED) = (RECEIVED/STOPED) ?

BEQ 205 3BR IF AGREE

ERROR 65 JELSE ESPAD.B DATA PATH ERROR

$"ESPAD.B LDX/STX OATAPATH ERR"
? ACCHEX = HFPP ACCOMULATOR NUMBER UNDER TEST, (0) -> (3)

] E-DATA = LOADED/EXP“D DAYA IN SIGN/EXPNT BIT<15:07>

H R-DATA = STORED/RECEIVED DATA, FORMAT AS LOADED

3
8R 205 sLooe

3 ESPAD.BLACY1] DATAPATH---~--—cecmvnas

115: MoV #405,RS JOATA TABLE PTR

INC RO JBUMP ACC CNTR

H

s*DATA LOOP ENTERS HERE®
21§: INC oWLoOoP sBUMP CLOCK IN.A.LOOP CGUNT

wpv (R5)+,MFACO+0 3GET WORD-A

cup MFACO+0,#12 sDONE WITH THIS ACC ?

BEQ 12§ 3YES

4
ERRPNTY 3DONT CHANGE DATA IN ERROR LOOP

FrTmmss—- ERROR-LOOP-ENTERS~HERE~-~-==—=

é
6153 LDF MFACO,ACL 7 INBUF<14:07> -> ER -> ELOF1

# INBOFC15> -> SO -> SLDF1
STF ACL,MFACL 3EBLDFY -> FPOUTNUX

7SCDFY -> SD -> FPOUTMUX
TSTB LPTITE 3IF TIGHT LOOP-ON-ERROR SET, THEN HANS IN LJOP
BNE 61$ > NWITH/ LINE-CLOCK OFF, & FPS(FID=1/FuM=0)

;
BIC #177,MFAC1+0 7ZAP FRAC TO ZEROES

H
cup MPACO,MFACL #(EXPECTED/LUADED) = (RECEIVED/STORED) ?



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.P11

2426

24217

2428

2446

2447

2448

2449

2450

2451

2452

2453

2454

2455

2455

2457

2458

2459

2460

2461

2462

2453

2464

2465

24566

2467

2468

2469

2470

2471

2472

2473

2474

24175

2475

2477

2478

2479

2480

2481

007156

007160

007162

007164

007170

007172

007176

007202

007210

007212

007214

007220

007224

007230

007232

007240

007246

007250

007252

007254

007260

007262

007266

007272

007300

007302

007304

02-SEP-77 17250

001751

104066

000747

012705

005200

005237

012537

023727

001421

1044086

172637

174237

105737
001371

042737

023737

001751

104056

000747

012705

005200

005237

012537

023727

001435

104406

172737

007344

002640

002646

002646 000012

002646

002656

002645

000177 002656

002646 002656

007344

002640

0026456

002646 000012

002646

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.P11

2482

2483

2484

2485

2485

2487

2488

2489

2490

2491

2492

2493

2494

2495

2496

2497

2498

2499

2500

2501

2502

2503

2504

2505

2505

2507

2508

2509

2510

2511

2512

2513

2514

2515

2515

2517

2518

2519

2520

2521

2522

2523

2524

2525

2526

25217

2528

2529

2510

2531

2532

2533

2514

2535

2536

25137

007310

007314

007320

007322

007330

0073356

007340

007342

007344

007346

007350

007352

007354

007356

007360

007362

007364

007366

007370

007372

02-SEP-T77 17350

174337

105737

001371

042737

023737

001751

104066

000747

000000

177600

000200

100400

001000

102000

004000

010000

120000

140000

000000

000012

002656

002645

000177 002656

002646 002656

::g!ll 30(1046) 02-SEP-77 22141 PAGE 47 SEQ 0049
EXPNY, ESPAD.BLACO/3) DATAPATH SEQ 0069

BEQ 21§ ‘ JBR IF AGREE

ERROR 66 $ELSE ESPAD.S DATA PATH ERROR

3"ESPAD.B LDX/STK DATAPATH ERRTM
H ACCRE# = UFP ACCUNOLATOR NUNBER UNDER TESY, (0) -> (3)

3 E-DATA = LOADED/EXP-D DATA IN SICN/EXPEY BIYC15307>

» R-DATA = STOREO/RECEIVED DATA, PDRNAT AS LOADED

b4
BR 21$ 3LOOP

3 ESPAD.BLAC2] DATAPATR
1282 NOV #405,R5 JDATA TABLE PTR

1nc RO JBUNP ACC CHNTR

. }

J*DATA LOOP ENYERS HERE*
2282 INC DELOOP JBOMP CLOCK IR.A.LOOP COUNT

nov (R5)+,MFACOe0 JCEY WORD-A

cep NFACO+0,812 JOONE WITR THIS ACC ?

BEQ 13§ JYES .

4
ERRPRY JDONT CHARGE DATA IN ERROR LDOP

}-=—=-—===ERROR~LOOP-ENTERS-HERE~~~~-~ -

4
6252 LoF MFACO,AC2 3INBUFC14:07> -> ER -> ECDF)

JINBUFC1S> -> SD -> SCUDF]

STF AC2,MFACY 3EBUDF1 -> FPOUTMUX

3SLDF] -> SD -> FPOUTHMUX

S8 LPTITE $IF TICHY LOOP-ON-ERROR SET, THEN HANG IN LOOP

BNE 62$ ) WITH/ LINE-CLOCK OFF, & FPS(FID=1/FNM=0)

3

BIC #177,MFACL+0 3ZAP FRAC TO ZEROES

4

cup NFACO,MFACL 3(EXPECTED/LDADED) = (RECEIVED/STORED) ?
BEQ 22% JBR IF AGREE
ERROR 65 JELSE ESPAD.B DATA PATH ERROR

3"ESPAD.B LOX/STX DATAPATH ERR"
3 ACCRE# = HFP ACCUMDLATOR NUMBER UNDER TEST, (0) -> (3)

} E~DATA = LOADED/EXP-D DATA IN SICN/EXPNT BIT<15:07>
] R-DATA = STORED/RECEIVED DATA, FORMAT AS LOADED

3
BR 22§ sLooP

3 ESPAD.BCAC3] DATAPARR

13§: MOV #405,8S - 3DATA TABLE PIR

Inc RO JBUMP ACC CRTR

’

»*DATA LOOP EBNTERS HERE*
2352 INC DWLOOP 3BUMP CLOCK IN.A.LOOP COUNT

L1 (R5)+,NFACO+0 JGEY WORD-A

cup NFACO+0,812 »DONE WITH THIS ACC ?

BEQ 5T17 3 JNEXT TEST IF DONE

4
ERRPNT 700NT CHANGE DATA IN ERROR LODGP

}~=====-~ERROR-LOOP-ENTERS-HERE~~=—w=m~

4
635: Lor MFACO,ACI ;INBUFC14207> -> ER -> EUOF]

JINBUFC1S> ~-> SD -> SIDF]

MACY11l 30(1045) 02-SEP-77 22:41 PAGE 48 SEQ 0050
T16 EXPNT, ESPAD.BCUACO/33 DATAPALH SEQ 0070

L34 4 AC3,MFACL 3EBLDF] -> FPOUTMUX
3STD¥I -> SO -> FPOUTMUX

1STB LPTITE 3LF TIGHT LOOP-ON-ERROR SET, THEN 4ANG IN LOOP
BNE 63%§ # WITH/ LINE-CLOCK OFF, & FPS(PID=1/FMM=0)

}
BIC #177,MFACL+0 sZAP FRAC TO ZEROES

}
CuP MPACO,KFACL 3 (EXPECTED/LOADED) = (RECEIVED/STURED) ?
BEQ 235 3BR IF AGREE
ERROR 65 JELSE ESPAD.B DATA PATH ERROR
3"ESPAD.B LDX/STX DATAPATH ERRTM
3 ACCH#R = HFP ACCUMULATOR NUMBER ONDER TEST, (0) -> (3)
} E~DATA = LOADED/EXP-D DATA LN SIGN/EXPNT BIT<15:07>
3 R-DATA = STORED/RECEIVED DATA, PORMAT AS LOADED

;
8R 238 sLoop

}

3

L R izl
}

} DATA FOR ABOVE TEST:

3

} SIcH EXPNY

40$: «#0RD 000000 0 000

«WORD 177500 31 377

<HOROD 000200 ;0 001

«WORD 100400 12 002

«#0RD 001000 30 004

-WORD 102000 31 010

<HORD 004000 30 020

- 10RD 010000 30 040

<WORD 120000 31 100

< H0RD 140000 31 200

«H0RD 000000 30 000

«WORD 12 3<DONE>

,tt'..'ttt."'.'l'.fifitttttt'ttIttt.t.tt".'t'."tttttttttttiit'tl

J*TESY 17 EXPNT, ESPAD.ATACO/33 DATAPATH

}

3 THIS TEST VERIFIES THE INTEGRITY UF THE "A"TM SIDE EXPONENT/SIGN
H DATAPATH AND SCRATCHPADS.

H THIS TEST REPEATS TAE SAME OATA PATTERNS AS ABOVE, BUT THIS TINE
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2538
2539

2557

2558

2559

2560

2561

2562

2563

2564

2565

2566

2567

2568

2569

2570

2571

2572

2573

2574

2575

2576

2577

2518

2579

2580

2581

2582

2583

2584

2585

2586

2587

2588

2589

2590

2591

2592

2593

007374

007376

007402

000004

170127

005037

02-SEP~-T7 17:50

040040

0025650

PDP-11/50 FP11-E HARDWARE DIAGNOSTIC
02-SEP-77 17:50DQFPEA.P11

2594

2595

2596 007406

2597 007412
2598

2599

2600 007414

2601 007420

2602 007424

2603 007432

2604

2605 007434

2606

2607

2608 007436

2609

2610 007442

2611

2612 007444

2613

2614 007446

2615

2616 007452

2617 007456

2618

2619 007460

2620

2621 007466

2622 007474

2623 007476

2624

2625

2626

2627

2628

2629 007500

2530

2631

2632 007502

2633 007506

2634

2635

2635 007510

2637 007514

2638 007520

2639 007526

2640

2641 007530

2642

2543

2644 007532

2645

2646 007536

2647

2648 007540

2649

012705

005000

005237

012537

023727

001423

104406

172437

174000

172400

174037

105737

001367

042737

023737

001747

104067

000745

012705

005200

005237

012537

0237217

001423

104406

172537

174101

172501

007766

002640

002646

002646

002646

002656

002645

000177

002646

007766

002640

002646

002646

002646

000012

002656

002656

000012

MACY1l 30(1045) 02-SEP-77 22:41 PAGE 49 SEQ 0051
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EXPNT, ESPAD.ACACO/3] DATAPATH SEQ 0071

BNPLOYS THE “ATM SIDE EXPONENT/SIGN SCRATCHPADS.

DATA IS PASSED THRU THE:

INBUF -> SD/FBUS.E -> EXPNT.ALU ~> SD/ER -> SSPAD/ESPAD.BLACO...AC31 ->
~» EXPRI.ALU~> SSFER ~> SSPAD/ESPAD.ATACO...AC3)

ARD

SSPAD/ESPADALACO...AC3] -> EXPNT.ALD -> SS/ER -> SSPAD/ESPAD.BLACO...AC3] ->
=> SD/FBUS.E -> FPOUTNUX -> BOSDIN

DATAPATH, TO VERI?Y ITS INTESRITY. THERE IS ONE SUBTEST FOR EACH

ACCUNULATOR; A “1TM IS RIPPLED THRU BITSC7:0> FOR THE DATA PATTERN.

THE PASSAGE THRU ESPAD.S MUST B8 DONE BECAUSE THERE IS MO WAY TOD
READ ESPAD.A DIRECTLY, VIA LOAD/STORE-TYPE INSTRUCTIONS.

- -

REGISTER/LOCAYION USE:

MFACO*+ -INITIAL SICN/EXPNY DATA, FRON TABLE

MFACLl+ -STORED HFP WORD-A (SIGN/EXPMT) DATA

ACO ~(TEMP)
ACl -(TENP)
AC2 ~{TENP)

AC3 ~(TENP)

RO ~ACCUNULATOR ## CHTR, (0) -> (3)
RS -DATA TABLE PIR

MODULE/ERROR INFO:

FHUA/KB

CROM/LATCHES, JREG/BUA,

F.BOS.E/ENABLES/ORIVERS, INBUF.A, FPIN.NUX{DMOX)<15:07>

FEXP/K9

CROM/LATCHES, BUTC2:0>.LDGIC, ESPAD.A, SSPAD.A, SS/SD.LOGIC,
EALUCDATA/CHTL(A,B), ER-RES/CLK

FMUL/K10

CPREVIOUSLY VERIFIED]

FALU/K11

CPREVIOUSLY VERIFIED]

”t.ittt*'tll.ltt.l.tl'lt.t.'ttitlfittltfittittt'ltttttt...tttttttt

TST17: SCOPE

5
LDFPS $040040 JINTR-DISABLE/F~MODE/TRUNC
CLR MFACO+2 JWORD~-B WILL ALWAYS BE ZERD

;

MACY1l 30(1045) 02-SEP-77 22:41 PAGE 50 SEQ 0052
T17 EXPNT, ESPAD.ACACO/3] DATAPATH SEQ 0072

3 ESPAD.ACACO) DATAPATH
108§ LI} #405,RS JDATA TABLE PTR

CLR RO 38UMP ACC CNTR

4

J*DATA LDOP ENTERS HERE®
20§ INC DWLOgP 3BUMP CLOCK IN.A.LOOP COUNT

MDYV (R5)+,MFACO+0 36ET WORD-A
cup MPACO+0,#12 JDONE WITH THIS ACC ?
BEQ 11$ 3YES

4
ERRPAY JDONT CHANGE DATA IN ERROR LOOP
R ERROR-LOOP~EMTERS~HERE~===mw=m

;
6052 LDF MFACO,ACO 3 INBUP<143207> ~> ER -> ELDF)

JINBUFC1S> -> SD -» SCDF]
ST¥ ACO,ACO JEACDF] -> ELSF)

$SLDF1 -> SS -> S[SF1
LBF ACO,ACO JEBLSF] -> ECDF]

3SS => SD -> SCDF]
STF ACO,MFACL sEBLDF] -> FPOUTMUX

3SCDF] -> SD -> FPOUTMUX
TSTB LPTITE sIF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOODP
BNE 603 7 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)

3
BIC #177,4FAC1+0 SZAP FRAC TO ZERJES

}
cup MFPACO,MFAC1 3 (EXPECTED/LOADED) = (RECELVED/STORED) ?
BEQ 20§ 38R IF AGREE
ERROR 67 7ELSE ESPAD.A DATA PATH ERROR
J"ESPAD.A LDX/STX DATAPATH ERR"TM
H ACCRSER = HFP ACCUMULATOR NUMBER UNDER TEST, (0) -> (3)
? E-DATA = LOADED/EXP“D DATA IN SIGN/EXPNT BITC15:07>
H R-DATA = STORED/RECEIVED DATA, FORMAT AS LOADED

4
BR 205 sLooe

Bttt ESPAD.ACACLY DATAPATH-—=—wemeeecaaoo
116: MOV $#405,RS $DATA TABLE PTR

INC RO 7BUMP ACC CNTR

?
»*DATA LDOP ENTERS HERE*

21§ INC pwLoop 3BUMP CLOCK IN.A.LOOP COUNT
MoV (R5)+,MFACO+0 7GET WORD-A
cup MFACO+0, %12 3DONE WITH THIS ACC ?
BEQ 125 JYES

b
ERRPNY sDONT CHANGE DATA IN ERROR LOOP
pommm———— ERROR~LOOP-ENTERS-HERE==w==ama

}
6152 LDF MFACO,AC1 JINBUFC14:07> -> ER -> ELDF]

# INBUFC15> ~> SD -> SIDF)
STF ACl,AC1 3EALDF] -> ECLSFI

#SLOF) -> SS -> SLSF]
LDF ACl,ACY 7EBLSF] -> ETDF)

?SS => SD -> SCDF)



PDP~11/60 FP11-E HARDWARE DIAGNOSTIC MACY1l 30(1046) 02-SEP-77 22:41 PAGE 51 SEQ 0053
DQFPEA.P11 02-SEP-T77 17:50 17 EXPNT, ESPAD.ACACO/3]1 DATAPATH SEQ 0073

2650 007542 174137 002556 . ser ACL,MFACY : 3EBLDF1 ~> FPOUTHUX
2651 3SCDF] -> SD -> FPOUTHUX

2652 007546 105737 002645 318 LPTITE 3IF TIGRT LOOP-DW-ERROR SET, THEN HANWG IW LDDP
2653 007552 001367 sne s1$ 3 WITtH/ LIKE-CLOCK OFF, & FPS(FID=1/FNM=0)
2654 3

2655 007554 042737 000177 002656 8IC $1T77,8FACL140 2ZAP FRAC YO ZERDES
2656 }

2657 007562 023737 002646 002656 cup MFPACO,NFAC] 3(EXPECTED/LOADED) = (RECEIVED/STURED) ?
2658 007570 001747 8EQ 215 3BR If AGREE

2659 007572 104067 ERROR 67 3JELSE ESPAD.A DATA PATH ERROR

2660 3®ESPAD.A LDX/STX DATAPATH ERR®

2661 ) ACCR### = HFP ACCONULATOR MUNBER UNDER TEST, (0) -> (3)
2662 . ’ E-DATA = LDADED/EXP-D DATA IN SIGN/EXPAT BITC15:07>

2663 3 R-DATA = STORED/RECEIVED DATA, FORMAT AS LOADED
2664 3

2665 007574 000745 BR 21% ;LOOP

2666

2667 }=-=——mmemee—eee-ESPAD.ACAC2] DATAPATA- .

2668 007576 012705 007766 125¢ MOV §40$,RS 3DATA TABLE PTR

2669 007602 005200 e RO 3BOMP ACC CNYR

2670 }

2671 *DATA LDOP ENTERS HERE®

2672 007604 005237 002540 2253 INC DWLOOP 3BUMP CLOCK IN.A.LDOP COOUNT

2673 007610 012537 002646 uoYy (R5)+,MFACO+0 3GET WORD-A
2674 007614 023727 002646 000012 CHP MEACO+0, #12 JO00NE WITHR THIS ACC ?

2675 007622 001423 BEQ 13§ s YES

2676 ;

2677 007624 104405 ERRPNT $3DONT CHANGE DATA IN ERROR LOOP
2678 m———— ~—~ERROR-L.OOP-ENTERS~HERE—===v~—v

2679 ]

26B0 007626 172637 002646 6252 LOF MFACO,AC2 s INBUFC14207> ~> ER -> ELDF)
2581 3INBUFC15> -> SD -> SCDF)

2682 007632 174202 STF AC2,AC2 JEACDF] -> ELSF1

2683 $SCDF] -> S5 => SLSF1

2584 007634 172602 LDF AC2,aC2 $EBCSFI -> ELDOF3
2685 3SS => SD -> SLDF3

2686 007636 174237 002656 STF AC2,MFAC] $EBCDFY -> FPOUTMOX

2687 3SCDF1 => SD -> FPOUTMUX

2588 007642 105737 002645 TSTH LPTITE sIF TIGAT LUOP-DN-ERROR SET, THEN HANG IN LOOP
2689 007646 001367 BEE 62$ 5 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)

2690 )

2691 007650 042737 000177 002656 BIC #1771 ,MFAC1+0 3ZAP FRAC TO ZERJES
2692 ;

2693 007656 023737 002646 002656 cup MFACO,MPACL 3 CEXPECTED/LOADED) = (RECEIVED/STORED) ?
2694 007664 001747 BEQ 22% 3BR IF AGREE

2595 007666 104067 ERROR 67 $ELSE ESPAD.A DATA PATH ERROR

2696 J"ESPAD.A LDX/STXI DATAPATH ERR"

2697 3 ACCESS = HFP ACCUMULATOR NUMBER UWNDER TEST, (0) -> (3)

2598 ; E-DATA = LOADED/EXP®0 DATA IN SIGN/EXPNT BITC15:07>

2699 ; R-DATA = STORED/RECEIVED DATA, FDRMAT AS LOADED

2700 H

2701 007670 000745 BR 22% sLoop

2702

2703 }wmmmm=mm=————e=ESPAD.ACAC3] DATAPATH

2704 007672 012705 007766 1382 MDY 2405,R5 3DATA TABLE PTR

2705 007676 005200 INC RO 3BUMP ACC CNTYR

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY1l 30(1046) 02-SEP-77 22:41 PAGE 52 SEQ 0054

DIFPFA.O11 02-5EP-77 17250 117 EXPNT, ESPAD.ACACO/3] DATAPATH SEQ 0074

2706 ;

2707 $*DATA LODP ENTERS HERE*

2703 007700 005237 002640 2352 INC DELOOP 3B0MP CLOCK INJ.A.LDOP CUUNT

2709 007704 012537 002646 MOV (RS)+,MFACO+0 $GET WORD-A

2710 007710 023727 002646 000012 cup MFACO+0,#12 3DONE WITH THIS ACC ?

2711 007716 001437 BEQ TST20 3) SNEXT TEST IF DONE

2712 3

2713 007720 104406 ERRPNT sDONT CHANGE DATA IN ERRODR LOOP

2714 3 =~==we==ERROR-LOOP-ENTERS ~HERE~m=vmmmm

2715 }3

2716 007722 172737 002546 6352 LDF MFACO,AC3 JINBUFC14:07> -> ER -> ELNF]

2M17 3 INBUFC15> -> SD -> SCDF)

2718 007726 174303 STF AC3,AC3 3EACDF] -> ECSF}

2719 3SIDFI -> 5SS -> SLSF3

2720 007730 172703 LOF AC3,AC3 $EBCSFI -> ELDF]

2721 7SS => SD -> SCDF1

2722 007732 174337 002556 STF AC3, MFACI 3EBIDFY -> FPOUTHUX

2723 3SCDFI -> SD -> FPOUTHUX

2724 007736 105737 002645 TSTB LPYITE 3IF TIGAT LOOP-ON-ERROR SET, THEN HANG IN LDOP

2725 007742 001367 BNE 635 3 WITH/ LINE~-CLOCK OFF, & FPS(FID=1/7MM=0)

2726 3

2727 007744 042737 000177 002656 BIC #177,4FAC1+0 3ZAP FRAC TO ZERDES

2729 }

2729 007752 023737 002546 002656 cup MFACO,MFACL 3(EXPECTED/LOADED) = (RECEIVED/STORED) ?

2730 007760 001747 BEQ 235 3BR IF AGREE

2731 007762 104067 ERROR 67 3ELSE ESPAD.A DATA PATH ERROR

2132 "ESPAD.A LDX/STX DATAPATH ERR®

2733 3 ACCH## = HFP ACCUMULATOR NUMBER UNDER TEST, (0) -> (3)

2734 3 E-OATA = LOADED/EXP®D DATA IN SIGR/EXPNT BIT<15:07>

2735 3 R-DATA = STORED/RECEIVED DATA, FORMAT AS LOADED

2736 3

2737 007764 000745 BR 23$ jLOoOP

2738 3

2739 3

%;42 SITINITLIIILTERTTI7008 8020000070008 000002700078007820877787070007710171
4 ;

2742 3 DATA FOR ABOVE TEST:

2743 3

2744 ; SIGN EXPNT

2745

2746 007766 000000 4063 .HORD 000000 30 000

2747

2748 007770 177600 <WORD 177600 31 377

2749

2750 007772 000200 <HORD 000200 30 001

2751

2752 007774 100400 .WORD 100400 31 002

27153

2754 007776 001000 .WORD 001000 30 004

2155 .

2756 010000 102000 ~NORD 102000 P31 010
2157

2758 010002 004000 .HORD 004000 30 020

2759

2760 010004 010000 ~WORD 010000 ;0 040

2761



PDP-11/50 FP11-E HARDWARE DIAGNOSTIC
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2762
2753

2764

2765

2782

2783

2784

2785

2786

27817

2788

2789

2790

2791

2792

2793

2794

2795

2796

2797

2798

2799

2800

2801

2802

2803

2804

2805

2806

2807

2808

2809

2810

2811

2812

2813

2814

2815

2816

2817

010006

010010

010012

010014

120000

140000

000000

000012

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.P1]

2818

2819

2820

2821

2822

2823

2824

2825

2826

2827

2828

2829

2830

2831

2832

2833

2834

2835

2836

2837

2838

2839

2840

2841

2842

2843

2844

2845

2846

2847

2848

2849

2850

2851

2852

2853

2854

2855

010016

010020

010024

010030

010034

010040

010044

010050

010056

010060

010062

010066

010070

010072

010076

010102

010104

010112

010120

010122

010124

010126

010132

02-SEP~-77 17250

000004

170127

005037

012705

012700

005237

012537

0237217

001423

104406

172737

174304

172704

174337

105737

001367

042737

023737

001747

104066

000745

012705

005200

040040

002650

010222

000004

002640

002646

002646

002545

002656

002645

000177

002646

010222

000012

002656

002656

llglll 30(1045) 02-SEP-77 22341 PAGE S3 SEQ 0055
n EXPAT, ESPAD.ALACO/32 DATAPATH SEQ. 0075

-WORD 120000 31 100

«WORD 140000 12 200

-HORD 000000 30 000

~HORD 12 3<00NE>

JENER R AR AAR R AR AR AR R AR A ARRE AN A RN RN AR AR R RN AR AR RARNAARRRANGARRS

3*TEST 20 EXPNT, ESPAD.BCACA4/S) DATAPATH

THIS TESY VERIFIES THE Iifflflllfl OF THE *"B"TM SIDE EXPONENT/SIGR
DATAPATH AND SCRATCHPADS, ACE AND ACS.

THIS TRST REPEATS THE SANE DATA PATTERNS AS ABOVE, BUT THIS TIME

EMPLOYS THE "B"TM SIDE EXPDNENT/SICN SCRATCHPADS.

DATA 1S PASSED YHRU THUE:

INBOF -> SD/FBUS.E -> E.XPNT.ALU -> SO/ER -> SSPAD/ESPAD.ACAC2/3) ->

=> EXPNT.ALD -> SS/ER -> SSPAD/ESPAD.BCLAC4/S)

SSPAD/ESPAD.BLACA/S) -> EXPNT.ALU -> SS/ER -> SSPAD/ESPAD.BCLAC2/3Y ->

<> SD/FBUS.E -> FPOOUTHUX -> BUSDIN

DATAPATH, TO VERIPY ITS INTEGRITY. THERE IS ONE SUBTEST FOR EACH

ACCUMULATOR3 A "1TM IS RIPPLED THRU BITSC7:0> FOR THE DATA PATTERN.

THE PASSAGE THRO ESPAD.ALDF] MUSY BE DOWE BECAUSE THERE IS NO WAY TO
READ ESPAD.BCAC4/5) DIRECPLY, VIA LOAD/STORE-TYPE INSTRUCTIONS.

ve = o

REGISTER/LOCATIDN USE:

MFACO+ -—INITIAL SIGN/EXPNT DATA, FROM TABLE
MFAC1l+ ~-STORED HFP WORD-A (SIGN/EXPHT) DATA

AC2 ~(TEMP)

AC3 ~(TEMP)
AC4 ~(TEMP)

ACS ~-(TEMP)

RO ~ACCUNULATOR g# CNTR, (4) -> (5)
RS ~DATA TABLE PIR

MODULE/ERROR INFO:

FRUA/KS

CROM/LATCHES, JREG/BUA, PIR.SF/DF,

F.BUS.E/ENABLES/DRIVERS, INBUF.A, FPIN.MUX(DNMUX)<15:07>
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PEXP/K9

MACY11l 30(1046) 02-SEP-T77 22:41 PAGE 54 S8Q 0056
T20 EXPNY, ESPAD-BLAC4/5] DATAPATH SEa 0076

CROM/LATCHES, BUT<2:0>.LOGIC, ESPAD.A/B, SSPAD.A/B, Ss/sd.LuG1C,
ESPAD.A/B.ADDR, EALU.DATA/CNTL(A,B), ER-REG/CLK

FNUL/K10

CPREVIOUSLY VERIFIED)

PALU/K11

CPREVIOUSLY VERIFIED]

W
 
N
 
N
 
N
 
W
 
W
 
e
 
N
 
W
 
N

;,tti!.ttfi!‘Il'tttifi*t.tl.ttttfi't.'.tti'.!t.'tttttttt.fi*.ttttt'tt

TST20: SCOPE

;
LOFPS §040040 3 INTR-DISABLE/F-MODE/TRUNC
CLR MFACOs2 3WORD-B WILL ALWAYS BE ZERD

3

3
}~=———==——==e-=cESPAD.BLAC43 DATAPATH

105: w0V $405,R5 sDATA TABLE PTR
MDYV #4,R0 3SET ACC CHTR

3
3*DATA LDOP ENTERS HERE®

2053 1NC DWLOOP 3BUMP CLOCK IN.A.LOOP COUNT
MOV (R5)+, MFACO+0 3GET WORD-A
cMp MFACO+0,#12 3DONE WITH THIS ACC ?
BEQ 115 JYES

}
ERRPNT JDONT CHANWGE DATA IN ERROR LOOP
P ERROR-LOOP-ENTERS~HERE~~=—~-~-~

3
6053 LOF MFACO,AC3 3INBUFC14307> -> ER -> ECOF1

JINBUFC15> -> SD -> SIDF1
STF AC3,AC4 JEACDF1 -> ECSF1

3SIDFI -> SS -> SCSFJ
LoF AC4,AC3 JEBCSFI -> ELDFI

385 => SD -> SCDF)
STF AC3,MFACL JEBLOF1 -> FPOUTNUX

3SCDF] -> SD -> FPOUTHUX
TSTB LPTITE JIF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP
BNE 605 7 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)

}
BIC #177,8FACL+0 $ZAP FRAC TO ZEROES

H
cup MFACO, MFACL 3(EXPECTED/LOADED) = (RECEIVED/STDRED) ?
BEQ 205 38R IF AGREE
ERROR 66 JELSE ESPAD.B DATA PATH ERROR
F"ESPAD.B LOX/STX DATAPATH ERR"TM
3 ACCEEF = HFP ACCUMULATOR NUMBER UNDER TEST, (4) -> (5)
; E-DATA = LOADED/EXP“D DATA IN SIGN/EXPNT BIT<15:07>
; R-DATA = STORED/RECEIVED DATA, FORMAT AS LOADED

3
BR 205 sLogP

Jmmem e ESPAD.BCACS] DATAPATH===cemmecooanaoo
1152 MOV £405,RS 3OATA TABLE PTR

INC RO 7BUMP ACC CNTR



PDP-11/50 FP11-E HARDWARE DIAGWOSTIC

DQFPEA.P11

2874

2875

2876

28717

2878

2879

2880

2881

2882

2883

2884

2985

28856

2887

2388

2889

2890

2891

2892

2493

2894

2895

2895

2897

2898

2899

2900

2901

2902

2303

2904

2905

2306

2907

2908

2909

2910

2911

2912

2913

2914

2915

2916

2917

2918

2919

2920

2721

2922

2923

2924

2925

2325

2927

2928

2929

010134

010140

010144

010152

010154

010156

010162

010164

010166

010172

010176

010200

010206

010214

010216

010220

010222

010224

010226

010230

010232

010234

010236

010240

005237

012537

023727

001437

104406

172637

174208

172605

174237

105737

001367

042737

023737

001747

104066

000745

000000

177600

000200

100400

001000

102000

004000

010000

02-SEP-77 17:50

002640

002646

0025456 000012

002646

002656

002645

000177 002656

002646 002656

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

DQFPFA.P11

2930

2931

293

2933

2934

2935

2936

2937

2938

2939

2940

2941

2942

2943

2944

2945

2945

2947

2948

2949

2950

2951

2952

2953

2951

2955

2956

2957

2958

2959

2960

2961

2962

2963

2964

2965

2966

2967

2968

2969

2970

2971

2972

2973

2974

297S

2976

29717

2978

2979

29R0Q

2981

29492

2983

2984

2985

010242

010244

010246

010250

010252

010254

010260

010264

010270

010272

010276

02-SEP-T7T 17:50

120000

140000

000000

000012

000004

170127

012705

005237

012500

020027

001431

040040

010340

002540

000666

MACY11 30(1045) 02-SEP-T77 22141 PAGE 55 SEQ 0057
120 EXPNT, ESPAD.BCTAC4/5] DATAPALH SEQ 0077

}

»*DATA LDDP ENTERS HERE®*
2152 LiC puLOOP 3BUMP CLOCK T¥.A.LOOP COUNT

NOY (RS) ¢, MPACO+D JGET WORD-1

CNP MPACO+0,#12 sDONE NEITH THIS ACC ?

BEQ TST21 33 JEEXT TEST IF DOME

4

ERRPNT sDONT CHRANGE DATA IN ERROR LOOP

3-——==-~—-ERROR-LOOP-ENTERS~HERE~~wr~——=

}

615: LDF NFACO,AC2 3INBUFC14:07> -> ER -> ELDF)
3 INBUPC15> -> SD -> SLDF1]

STF AC2,ACS . JEALDF] -> ELSF]

38CDFY -> 8§ ~> SISF]

LDF AC5,AC2 3EBCSF1 -> ELDF]
388 -> SD -> SCDF]

STF AC2,NFACL JEBLDF] -> FPOUTNUX

$SCDFY -> SD -> FPOUTMUX -

TSTB LPTITE . 3IF TIGAT LOOP-ON-ERROR SET, THEN HANG IN LOOP
BRE 61§ 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/F¥M=0)

(4

B8IC #177,MFACL+0 3ZAP FRAC TO ZEROES

}

CMP MFACO, HFACL 7(EXPECTED/LOADED) = (RECEIVED/STORED) ?

BEQ 21% 3BR LIF AGREE

ERROR 65 3ELSE ESPAD.B DATA PATH ERROR

JUESPAD.B LDX/STX DATAPATH ERRTM

H ACCES® HFP ACCUMULATOR NUMBER UNDER TEST, (4) -> (5)

b4 E-DATA = LOADED/EXP°D DATA IN SIGN/EXPNT BIT<15:07>
; R-DATA STORED/RECEIVED DATA, FORMAT AS LOADED

BR 21$ ;LODP

i

;III/III/IIIIIIII///IIIII/IIIIIIIIIIIIIIII//IIIIIIII/IIIII/IIIIIII//I//

; DATA FOR ABOVE TEST:
; SIGN EXPNT

405: «WORD 000000 30 000

<WORD 177600 31 377

<WORD 000200 50 on1

«WORD 100400 12 002

«WORD 001000 30 004

«WORD 102000 3l 010

- HORD 004000 ;0 020

+WORD 010000 30 040

MACY11 30(1046) 02-SEP-77 22:41 PAGE 56 SEQ 0958

T20 EXPNT, ESPAD.BLAC4/51 DATAPATH 3EQ 0073

<« WORD 120000 ;1 100

« HORD 140000 12 200

«WORD 000000 30 000

- WORD 12 3<DONE>

3 AR AR AR R RN AR AR AT R AR AR A AR AN AR RN AR R RNARARANK AR A AR RREAAR NN

J*TESTY 21 EXPNT, “LDEXP/STEXPTM FPINMUX(DOUT) DATAPATH

THIS TEST RONS A RIPPLING-TM1" PAYTERN THRU THE:

BM/GPR -> DOUYT -> FPINMUX(OOUT) -> INBUF -> ER -> ESPAD

PATH TO CHECK ITS VALIDITY, IN POSITIONS<14:07>.

REGISTER/LOCATIDN USE:

ACO ~(TEMP)

RO ~INPUT EXPNT FOR "LDEXP®", EXP°D RESULT BACK

R1 -OUTPUT FRON "STEXP®

R5 ~DATA TABLE PTR

MODULE/ERROR INFO:

FNUA/KB -
CROM/LAICHES, JREG/BUA,°

F.BUS.E/ENABLES/DRIVERS, INBUF.A, FPIN.MUX(DOUT)<14:07>

FEXP/KY

CROM/LATCHES, BUT<2:0>.LOGIC, EALU.DATA/CNTL(R);

PMUL/K10

CPREVIOUSLY VERIFIED]

FALU/K11

[PREVIDUSLY VERIFIED]

T
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N
G
 
N
 
N
 
N
 
N
 
N
 
N
 
N
 
N
N

1 [ t i [} [} ] [} ] i

R R L TY

TST21: SCOPE
-

’

LDFPS 2040040 3 INTR-DISABLE/F-MODE/TRUNC

MOV #405,RS 3DATA TABLE PTR

J*DATA TABLE LOOP ENTERS AJEREX

105: INC pwLaoe 3BUMP CLOCK IN.A.LOQP COUNT

vov (RS)+,RO JGET INITLAL DATA

cuMe RO, 4666 ;DONE ?

BEQ TST22 X sNEXT TEST [F VYES



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
02-SEP-77 17350DQFPEA.P11

2986

2987

3003

3004

3005

3006

3007

3008

3009

3010

3011

3012

3013

3014

3015

3016

3017

3018

3019

3020

3021

3022

3023

3024

3025

3026

3027

3028

3029

3030

3031

3032

3033

3034

3035

3036

3037

3038

3039

3040

3041

010300

010304

010306

010310

010312

010316

010320

010324

010330

010332

010334

010336

010340

010342

010344

010346

010350

010352

010354

010356

010360

162700

104406

176400
175001

105737

001373

052701

062700

020001

001754

104112

000752

000200

000100

000040

000020

000010

000004

000002

000001

0005656

000200

002545

000200

000200

PDP-11/50 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.P11

3042

3043

3044

3045

3045

3047

3049

3049

3050

3051

3052

3053

3054

3055

3056

3057

3058

3059

3060

3061

3062

3063

3064

3065

3066

3067

3068

3069

3070

3071

3072

3073

3074

3075

3076

3077

3078

3079

3080

3081

3082

3083

3084

3085

3085

3087

3088

3089

3090

3091

3092

3093

3094

3095

3095

3097

010362

010364

010370

010374

010376

010402

010406

010412

010416

010422

010424

010430

010434

010442

010444

02-SEP-77 17250

000004

170127

012704

104406

172437

172537

172637

174037

105737

001365

040437

005037

104426

001401

104047

040040

000177

003154

003060

003060

0025456
002645

002546

002650

003164 002646

MACY11l 30(1045) 02-SEP-77 22:41 PACE§ SEQ 0059
121 RXPNT, "LDEXP/STEXP" rptanX(nout) DATAPATH SEQ 0079

sus $200,80 . 3BIAS EXPNT BY -200, SINCE LDEXP ADDS +200
4 

)

ERRPNT 7DONT CHANGE DATA IN ERROR LOOP

yommmmmme ERROR-LOOP-ENTERS-BERE———-o

. ’
63$: LDEXP RO,ACO 3(R0)¢200 -> FPINNUX(DOUY) -> ECACO)

STEXP ACO,R1 JEBLACOI-(200) ~> R1
TSTB LPPITE sIF TICNT LOOP-ON-ERROR SET, THEN HAMG IN LDOP

BrE 638 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)

H
ADD $200,R1 SBIAS EXPNT BY +200, SINCE STEXP SUBS +200

A0D #200,R0 3PUT RO BACK WHERE IT WAS, FOR DISPLAY

. ;
cnp RO, R1 JLOADED = STORED 7?7
BEQ 105 3BR IF AOK

ERROR 112 3ELSE ERROR

$"LDEXP/STEXP FPINMUX{DOUT) ERRTM

; E-EXPNT = EXP°D/LDADED EXPNY
3 R-EXPNT = RCY-D/STORED EXPNY

)
BR 108 3MORE

H

3

anannnn

’

) DATA FOR ABOVE TEST:

}

; GPR/EXPNT FPIAMUX<14:07>

40§3 LHORD 200 310,000,000

.HORD 100 301.000.000

.HORD 040 300.100.000

.HORD 020 300.010.000

.WORD 010 300.001.000

.MDRD 004 300.000.100

<HORD 002 300,000,010

-HORD 001 300.000.001

.HORD 666 3<OONE>

33 AERERAR AR AN ARR A RN RN AR RARN AR RN NARN AR AN RAAA RN AR AR ARERNR

3*TEST 22 EXPNY, ESPAD.B ADDRESSING VIA RLDF1 AND RLSF1]

;

3 THIS TEST VERIFIES THE SCRATCHPAD ADDRESSING FUNCTIONS:

H

3 RESFI<3:0> == MO"RFIRBC2:0> AND

?

MACY1l 30(1046) 02-5EP-T7 22:41 PAGE 58 SEQ 0060
122 EXPNT, ESPAD.B ADDRESSING VIA RCDFJ AND RCSF1 SEQ 0080

RLDFIC320> == "OO0"FFIRBCTI5>

ADDRESS MODES IN THE ESPAD.B SCRATCHPAD ADDRESSING LOGIC.

THIS TEST LOOKS FOR STUCK 0/1 COMDITIONS IN THE 3 LOW ORDER
BITS DF THE SCRATCHPAD ADDRESS PATH, FROM FIR -> THE SPAD.

-

REGISTER/LOCATION USE:

MFACO+ -0UTPOT, AFTER ADORESSING CHECK

ACO ~(TENP)

ACS ~(TENP)

R4 =MASK TO ZAP FRACTION TO ZEROES, WORD.A

MODULE/ERROR INFD:

FNOA/KSB

CROM/LATCHES, JREG/BUA, FIR.SF/DF,

FP.EMIT.E, F.BUS.E/ENABLES/DRIVERS

FEXP/K9

CROM/LATCHES, BUTC2:0>.LOGIC, ESPAD.B, SSPAD.B, S$S/5D.LOGIC,
ESPAD.B.ADDR, EALU.DATA/CNIL

FMUL/K10

[PREVIOUSLY VERIFIED)

FALU/KI1

CPREVIOUSLY VERIFIED]

N
\
C
\
'
\
O
\
Q
\
'
\
C
\
l
\
.
\
‘
\
-
\
I
\
l
\
.
\
'
\
l
"
\
l
\
.
\
i
\
l
\
l
\
'
\
‘
\
.
\
“
.
\
l
\
l
\
.
\
‘
“
\
'
“
\
.

F R R AR AN R R AR R AR AN N AN AR AN R AN RN AR RN AR AN RN AR R RN A AR N AN RN AR

TST22: SCOPE

3
LDFPS §040040 7INTR-DISAB/F -MODE/TRUNC
MDY $000177,R4 3MASK TO ZAP FRACTIOR

;
R e RCDFI=FIRBCT36> ADDRESSING, CHECK FOR STUCK-L®S, BITSK726)~—mmme-moeun

ERRPNT ;DONT CHANGE DATA IN ERROR LDQP
R ERROR-LOOP-ENTERS -HERE==~~-~~~

625 LDF FPSEFZ,ACO 30NES -> ELDF ITM000"
LOF FPZERD,AC1 3ZERDES -> ECDFI"001"
LDF FPZERD,AC2 $ZERDES -> ECDFI®010"
ste ACO, NFACO 7EBLDF I"000TM -> MEMORY
TSTB LPTITE }IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOQP
BNE 625 3 WITA/ LINE-CLOCK OFF, & FPS(FID=1/FMN=0)

;
BLC R&, MFACO 3ZERD UNWANTED BITS OF RESULT,
CLR MFACO+2 ;IGNORE FRACTION, WORD.B
CMP32M ,FPSEFZ,MFACO $COMPARE (EXPD):(RCVD), FOR EQ/NF
3EQ o+ 7BR IF AGREE
ERROR 47 sSIGNAL ERROR ... IF NOT



POP-11/60 PP11-E HARDWARE DIAGNOSTIC
DQFPER.P11

3098

3099

o0

3101

3102

3103 010446

3104

3105 010450

3106 010454

3107 010460

3108 010464

3109 010470

3110 010474

It

3112 010476

3113 010502

3114 010506

3115 010514

3116 010516

3117

3118

3119

3120

3121

3122 010520

3123

3124 010522

3125 010526

3126 010530

3127 010532

3128 010534

3129 010536

3130 010540

3131 010544

3132

3133 010546

3134 010552

3135 010556

3136 010562

3137 010570

3138 010572

3139

3140

3141

3142

3143

3144 010574

3145

3146 010576

3147 010602

3148 010604

3149 010606

3150 010610

3151 010612

3152 010616

3153

104406

1727317

172537

172637

174337

105737

001365

040437

005037

104426

001401

104047

104406

172737

174300

170401

170402

170404

172700

105737

001366

1743137

040437

005037

104425

001401

104050

104406

1724317

174003

170401

170402

172403

105737

001367

02-SEP-77 17350

003164

003060

003060

002646

002645

002646

0026590

003164

003164

002645

002646

002646

002650

003164

003164

002645

002646

002645

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.PL1

3154

3155

3156

3157

3158

3159

3160

3161

3162

3163

3i64

3165

3166

3167

3168

3169

3170

31N

3172

373

3174

3175

3175

3177

3178

3179

3180

3181

3182

3133

3134

3185

3136

3137

3198

3189

3190

31931

3192

3193

31934

3195

3196

3197

3198

3199

3200

3201

3202

3203

3204

3205

32058

3207

3298

3209

010620

010624

010630

010634

010642

010644

010646

010650

010654

010656

010660

010662

010666

010670

010674

010700

010704

010712

010714

174037

040437

005037

104426

001401

104050

104406

1727317

174304

170400

172704

105737

001370

174337

040437

005037

104426

001401

104050

02~-5EP-77 17:50

002646

002646

002550

003164

003164

002645

002646

002646

002550

003164

002646

002646

MACY11l 30(1046) 02-SEP-77 22:41 PAGE ' Sga 0051

122 EXPNY, ESPAD.B ADDRESSING VIA R[DF] ARD RCSF] SEQ 0081

3“ESPAD.B ADORS ERROR; RCOFI”
} EXPD ACC = EXP”D ACC STORED = (177600,000000)
H RCYD ACC = RCV’D ACC STORED, ADDRS ERR = (000000,000000)

’

}——=——==~—==wRCDFI=FIRB<T:6> ADDRESSING, CHECK FOR STUCK-H"S, BIT3C786>~~--m—e-um -—

ERRPNT 3D0ONY CHANGE DATA IN ERROR LDOP

jommmenemERROR-LOOP-ENPERS~HERE~—~—em—m
6331 Lor PPSEFZ,ACI JONES -> ECOFITMO11TM

18] 4 FPZERD,AC] EERDES ~> ELDF1%001TM
Lor FPZERO, AC2 JZEROES -> ECDFITM010TM

str AC3, NFACO JEBCDFI®0LITM -> MEMORY

1518 LPYITE 3IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP

BNE 63% 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FNN=0)

3
BIC R4, MFACO JZERD UNWANTED BITS OF RESULT,

CLR MFACOe2 3IGNORE FRACTION, WORD.B

CNP3I2% ,FPSEFZ, NFACO JCOMPARE (EXPD):z(RCYD), FOR EQ/NE

BEQ ol 3BR IF AGREE .

ERROR 47 ) SIGMAL ERROR ... IF NOT

J“ESPAD.B ADDRS ERROR; REDFI*-

] EXPD ACC = EXP”D ACC STORED= (177600,000000)

3 RCYD ACC = RCY°D ACC STORED, ADDRS ERR = (000000,000000)

b

J}o==~-=mee—e-RUSFI=FIRB<2:0> ADDRESSING, CHECK FOR STUCK-L*S, BITSC2:0d>---=ceeomna-

ERRPNY sDONT CHANGE DATA IN ERROR LOOP

} ~===—=e-ERROR-LOOP-ENTERS-BERE————~~—~

592 LDF FPSEFZ,AC3 ;ONES -> ECDFI®011"

k144 AC3,ACO JEACDFITM011" -> ECSFIT000TM
CLRF AC1L $ZERDES -> ELSFITM001"
CLRF AC2 JZERDES -> ECSFI"010TM

CLRF AC4 JZERDES -> ELSF1%100"

LoY ACO,AC3 3EBLSFI="000" -> ELDFI"011"

TSTB LPTLTE #IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LDOP

BRE 59% ; WITH/ LINE-CLDCK OFF, & FPS(FID=1/FMN=0)
3

STF AC3, NFACO JRBIDFI" 011" -> NEMORY
BYC R4, MFACO JZERD OUNWANTED BITS OF RESULT,

CLR MFACO+2 7 IGNORE FRACTION, WORD.P

CMP32M ,FPPSEFZ,NFACO JCOMPARE (EXPD):(RCVYD), FOR EQ/NE

BEQ ot4 3BR IF AGREE

ERROR 50 sSIGNAL ERROR ... IF NOT

3®ESPAD.B ADDRS ERROR; RCSFI"

3 EXPD ACC = EXP’D ACC STORED = (177600,000000)

3 RCVD ACC = RCY~D ACC STORED, ADDRS ERR = (000000,000000)

3

3 m————— ~—==--RCSF1=FIRBC2:0> ADDRESSING, CHECK FOR STUCK-H*S, BITSC120>~———mmemmaun

ERRPNT ;DONT CHANGE DATA IN ERROR LOOP

S ERROR-LOOP-ENTERS-HERE—~=m~—==

60§ LDF PPSEPZ,ACO 3ONES -> ECDF1"000"

STF ACO,AC3 sEALDFI®000TM -> ECSFI"011"

CLRF ACt 3ZEROES -> ELSFI®001"

CLRF¥ AC2 3ZERDES -> RLSF1I%010"
LOF AC3,ACO JEBLSFI="011" -> ELDFI"Q00"

7S1B LPTITE JIF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP

BRE 60% 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/YMM=0)

’

MACY11 30(1046) 02~SEP-77 22:41 PAGE 60 SEQ 0062
22 EXPNT, ESPAD.B ADDRESSING VIA RCDFI AND RLSF) SEQ 0082

STF ACO,MFACO JEBLDFI"000"TM -> MEMORY
BIC R4,MFACO 3ZERD UNWANTED BITS OF RESULT,
CLR MPACO+2 SIGNORE FRACTION, WORD.B
CMP32XM ,FPSEFZ,NFACO 3COMPARE (EXPD):(RCVD), FOR EQ/NE
BEQ -4 $BR IF AGREE

ERROR 50 SIGHNAL ERROR ... IF NOT
3“ESPAD.B ADDRS ERROR; RCSPFI®
p) EXPD ACC = EXP“D ACC STORED = (177600,000000)
; RCYD ACC = RCV®D ACC STORED, ADDRS ERR = (000000,000000)

;

jommm—rmm———— RCSF1=FIRBC2:0> ADDRESSING, CHECK FOR STUCK-8, BITC2>=mo—eemeaco-

ERRPHT JDONT CHANGE DATA IN ERROR [DOP
pomm———— ERROR-LOOP-ENTERS-HERE~~=—mu=mm

6152 LOF FPSEFZ,AC3 3OMES -> ECDFI"O0L1"
STF AC3,ACA JEACDFITM011TM -> ECSFIT100"
CLRF ACO 3ZEROES -> ECSFI®000"
LDF AC&,AC3 ;EBCSFI="100" -> ECDFI"011"TM
143 4:] LPYITE 3IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP
aNE 515 # MWITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)

3
STF AC3,MFACO JEBLDFITM011TM -> MEMORY
BIC R4,MFACO FZERD UNWANTED BITS DF RESULT,
CLR MFACO+2 IGNORE FRACTION, WORD.B
CMP32M ,FPSEFZ,NMFACO JCOMPARE (EXPD):(RCVD), FOR EQ/NE
BEQ Y 3BR IF AGREE

ERROR 50 3SIGRAL ERROR ... IF NOT
3"ESPAD.B ADDRS ERROR; RCSFI®

3 EXPD ACC = EXP”D ACC STORED = (177600,000000)
; RCYD ACC = RCY°D ACC STORED, ADDRS ERR = (000000,000000)

;

,}fi.tfi.ll'tfil..ttlt"tt.t.tt'ttitt..'l*t.tittttttfit't.'tttltttttt

J*TEST 23 EXPNT, ESPAD.A ADDRESSING VIA RLDFJ AND RLSF2

THIS TEST VERIFIES THE SCRATCHPAD ADDRESSING FUNCTIONS:

RUSFI<3:0> == "O"RFIRBC2:0> AND

RLDFICI:0> == “OO"#FIRBC7:5)>

ADDRESS MDDES IN THE ESPAD.A SCRATCAPAD ADDRESSING LOGIC.

THIS TEST LDOKS FOR STUCK 0/1 CONDITIONS IN THE 3 LOW ORDER
BITS OF THE SCRATCHPAD ADDRESS PATH, FROM FIR -> THE SPA{D.

REG[STERILDCATIU! Uses

MFACO+ -0UTPUT, AFTER ADDRESSING CHECK

ACO ~(TEMP)

ACS ~(TEMP)
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PDP-11/60 FP11-E RARDWARE DIACNMOSTIC
DQFPEA.P11

3210

3211

3261

3262

3263

3264

3265

010716

010720

010724

010730

010732

010736

010742

010746

010750

010754

010760

010762

010766

010772

011000

011002

011004

011006

011012

011016

011022

011024

011030

011034

02-SEP-~T7 17:50

000004

170127

012704

104406

172437

172537

1726317

174003

174337

105737

001364

040437

005037

104426

001401

104051

104406

1727317

172537

172637

174300

174037

105737

001364

040040

000177

003164

003060

003060

002646

002645

002646

002650

003154

003164

003060

003060

002646

002645

002645

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

02-SEP-77 17:50DAFPEA.P11

3266 011036

3267 011042

3268 011046

3269 011054

3270 011056

3271

3272

3273

3274

327135

3276 011060

3277

3278 011052

3279 011066

3280 011070

3281 011072

3282 011074

3283 011076

3284 011100

3285 011104

3286

3287 011106

3288 011112

3289 011116

3290 011122

3291 011130

3292 011132

3293

3294

3295

3296

3297

3298 011134

3299

3300 011136

3301 011142

3302 011144

3303 011146

3304 011150

3305 011152

3306 011156

3307

3308 011160

3309 011164

3310 011170

3311 011174

3312 011202

3313 011204

3314

3315

3316

3317

3318

3319 011206

3320

3321 011210

040437

005037

104426

001401

104051

104406

172737

174300

170401
170402

170404

174003

105737

001366

174337

040437

005037

104426
001401

104052

104406

172437

174003

170401

170402

174300

105737

001367

174037

040437

005037

104426

001401

104052

104406

172737

002646

002650

003164

003154

002545

002646

002645

002650

003164

003164

002545

002645

002646

002650

003154

003164

002646

002646

002646

MACY11 30(1046) 02-SEP-77 22341 PAGE 61 SEQ 0063

T23 EXPET, ESPAD.A ADORESSING VIA RCDF1 AND RLSP} SEQ 0083

CPREVIOUSLY YERIFIED)

) R4 ~MASK TO ZAP FPRACTIODN TOD ZEROES, WORD.A

}
, - v - 2 -

F) NODULE/ERROR IWPO:
3

3 FNUA/KS

3 CROM/LATCHES, JREG/BUA, FIR.SF/BF,
3 FP.EMIT.E, F.BUS.R/ENABLES/DRIVERS
’ .

H FEXP/K9
3 CROM/LATCHES, BUYC2:0>.L06IC, ESPAD.A, S5SPAD.A, S$5/5D.LOGIC,

3 ESPAD.R.ADDR, EALU.DATAFCNTL

3
’ FNUL/K10

] CPREVIDUSLY VERIFPIED]

4
3 FALU/K1L

3

3
IR R R A N R R AN AR R R R AR AR R R RN R AR R RN AR AR AR R RARRARRARRANRRANE

TST233 SCOPE

3
LOFPS #040040 3INTR-DISAB/F~NODE/TRUNC

MOV #000177,R4 ;nnsx TD ZAP FRACTION

}~———===-=—-~RIDFI=FIRBCT 5> nnon:ssxnc, CHECK FOR STUCK-L®S, BITSC736)> —=mwmmmmmmnn

ERRPHT DOMT CHANGE DATA IN ERROR LOOP

3 ~~--===-ERROR-LODP-EHTERS ~HERE==m=~=mm
6252 Lor FPSEFZ,ACO FONES -> ECDF I"000%

LDF PPZERD, AC1 ;ZEROES -> ELDFI"001"

LOF FPZERD,AC2 7ZERDES -> ECDFI"010%
STF ACO,AC3 FEATDFITM000" ~> ELSFI®011"

STF AC3,NFACO FEBLOFI"011TM -> WEMORY

TSTB LPTITE 7IF TIGHT LOOP-ON-ERROR SET, THEN HANS IN LOOP

BNE 625 3 WITH/ LINE-CLOCK DPF, & FPS(FID=1/FNM=0)

3
BIC R4, MFACO 3ZERC UNWANTED BITS OF RESULT,

CLR MFACO+2 ; IGNORE FRACTION, WORD.B

CMP324 ,FPSEFZ,NFACO 3CONPARE (EXPD):(RCVD), FOR EQ/NE
BEQ Y $BR IF AGREE

ERROR 51 3SIGNAL ERROR ... IF NOT

3"ESPAD.A ADDRS ERROR; RCDFI®

3 EXPD ACC = EXP°D ACC STORED = (177600,000000)

; RCYD ACC = RCY®D ACC STDRED, ADDRS ERR = (000000,000000)

;
jommmmmmmamae RCDFI=FIRBCT:5> ADDRESSING, CHECK FOR STOCK-H<S, BITSC716>=w-m—m-—enw

ERRPNT JDONT CHANGE DATA IN ERROR LDOP

§ommm——- ERROR-LOOP-ENTERS~HERE=~ommnom

6353 LOF FPSEFZ,AC3 JONES -> ECOFI"Q11"
LDF FPZERD,ACY SZEROES -> ELDFI®001"

LOF PPZERD, AC2 3ZERDES -> ECOFI"010%

STF AC3,ACO ;EACDFI®011TM -> ECSFI"000"

STF ACO, MFACO 3EBLDFI®000TM -> MEMODRY

TSTB LPTITE 3IF TIGHT LOOP-ON~ERROR SET, THEN HANG IN LUOP

BEE 63§ 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/%M4=0)

;

MACY11l 30(1046) 02-SEP-T77 22:41 PAGE 62 SEQ 0064
123 EXPNT, ESPAD.A ADDRESSING VIA RLDF AND RESF1 SEQ 0094

BIC RE,MFACO 3ZERD UNWANTED BITS OF RESULT,
CLR NFACO+2 sIGNORE FRACTION, WORD.B
CMP32M ,FPSEFZ,MFACO 3COMPARE (EXPD):(RCVD), FOR EQ/NE
BEQ otd 3BR IF AGREE
ERROR 51 }SIGNAL ERROR ... IF NOT
3“ESPAD.A ADDRS ERROR; RCOFI"

3 EXPD ACC = EXP"D ACC STORED = (177600,000000)
; RCYD ACC = RCV°D ACC STORED, ADDRS ERR = (000000,000000)

)
. RCSFI=FIRBC2:0> ADDRESSING, CHECK FOR STUCK-L*S, BITSC220>=-m=mnenmome-

ERRPNT 300OMT CHANGE DATA IN ERRODR LDGP
po——mmm—e ERROR~LOOP~ENTERS ~HERE~~—===ox

5953 LOF FPSEFZ,AC3 JONES ~-> ELDFI"011"
STF AC3,AC0 JEALDFITM011"TM -> ELSFI"000"
CLRF ACl JZEROES -> ECSFI"001"
CLRF AC2 3ZERDES -> ELSFI"010"
CLRF AC4 3ZERQES -> ELSF1*100"
STF ACO,AC3 3EACDFITM000" -> ECSFI"011"
TSTB LPTITE $IF TIGHT LOOP-ON-ERROR SET, THEN WANG IN LOOP
BNE 59 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FN4=0)

’

STP AC3,MFACO FEBLDFI"011"TM ~> MEMORY
BIC R4, YFACO $ZERD UNWANTED BITS OF RESULT,
CLR MFACO+2 3 IGNORE FRACTION, WORD.D
CMP32M ,FPSEFZ,MFACO JCOMPARE (EXPD):(RCVD), FOR EQ/NE
BEQ .+4 3BR IF AGREE
ERROR 52 3SIGNAL ERROR ... IF ROT
3"ESPAD.A ADDRS ERRORj RCSFI1*
’ EXPD ACC = EXP”D ACC STORED = (177600,000000)
; RCVD ACC = RCV°D ACC srnuzo, ADORS ERR = (000000,000000)

e RtSF] FIRBC2:0> ADDRESSING, CHECK FOR STUCK-H®S, BITS<103=m-ommmoem
ERRPN 7DONT CHANGE DATA IN ERROR LOOP
}-------—ERRDR-LDOP-EI!ERS-H&RB --------

6053 LOF FPSEFZ,ACO 5ONES -> ELDF1"000"
STF ACO,AC3 JEACDFIN000" -> ELSFITM011"
CLRF aC1 3ZERDES -> ECSFI"001"
CLRF AC2 3ZERDES -> ECSFI"010"
STF AC3,ACO JEATDFI®OI1"TM -> ECSFI"000"
TSTB LPTITE 5IF TIGHT LOOP-DN-ERROR SET, THEN HANG IN LOGP
BNE 605 5 WITH/ LINE-CLOCK OFF, & FPS(FID=1/PMM=0)

;
STF ACO,MPACO 7EBLOFI~000" -> MEMORY
BIC R4, MFACO 3ZERD UNWANTED BITS OF RESULT,
CLR MPACO+2 3 IGNORE FRACTION, WORD.S
CHP32M ,PPSEFZ,MFACO 3COMPARE (EXPD):(RCVD), FOR EQ/NE
BEQ .44 3BR IF AGREE
ERROR 52 7SIGNAL ERROR ... IF NOT
$"ESPAD.A ADDRS ERROR; RLSFI"
3 EXPD ACC = EXP”D ACC STORED = (177600, 000000)
; RCVD ACC = RCV°D ACC STORED, ADDRS ERR = (000000,000000)

’

§ommm————e RCSF1=FIRBC220> ADDRESSING, CHECK FOR STUCK-H, BITC2>~=mm~oecmmmn
ERRPNT 3DONT CHANGE DATA IN ERRDR LOOP
jrmmm——a- ERROR-LUOP=-ENTERS~HERE==~=n=m-

615: LDF FPSEFZ, AC3 ;0FES -> ECDFI"011"



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1045) 02-SEP-77 22:41 PAGE 63 SEQ 006S
DAFPEA.P11 02-SEP-77 17:50 723 EXPNT, ESPAD.A ADORESSING VIA RIDF3 AND RESF) SEQ 0085

3322 011214 174300 . STP AC3,AC0 : EALDFI®011% -> ELSFI%000"
3323 011216 170404 CLRF ACH sLEROES -> ELSF1Iv100TM
3324 011220 174003 str ACO,AC3 3EACDFI®000TM -> BCSFI"011"
3325 011222 105737 002645 TSTB LPYITE 3If TIGAT LOOP-ON-ERROR SET, THEN HANG IN LODOP
3326 011226 001370 BNE 61§ 7 MITH/ LINE~CLOCK OFF, & FPS(FID=1/FMM=0)
3327 ) )
3328 011230 174337 002646 sre AC3,MFACO JEBLDFI®"011TM > MEMORY
3329 011234 040437 002646 BIC R4, HFACO J2ERD UNWANTED BITS OF RESULT,
3330 011240 005037 002650 CLR MPACOe2 3 IGNORE FRACTION, WORD.B
3331 011244 104426 003164 002645 CMP32N ,FPSEFZ, MFACO JCOMPARE (BXPD):(RCVD), FOR EQ/NE
3332 011252 001401 BEQ ot4 3BR IF AGREE
3333 011254 104052 ERROR 52 JSICHAL ERROR ... IF NOT
3334 . 3"ESPAD.A ADDRS ERROR; RCSF1"
3335 3 EXPD ACC = EXP"D ACC STORED = (177600, 000000)

3336 3 RCYD ACC = RCV*D ACC STORED, ADDRS ERR = (000000,000000)
3337 b

3338 .

3339

g;:g ,, ARRRRRAR R RE AN A RAN AR AN RA AN NN RN SRR AR RA AR AN ARNR T AN AR NA AN
3342 JETEST 24 EXPNT, (EA=0, EB=0) #JTMCMpew

3343

3344 ; THIS TEST VERIFIES THE EXPMY DAYAPATH ESPAD.ACXXI=ZERO AND
3345 3 ESPAD.BCXX1=ZERO LOGIC. THE TEST IS PERFORMED USING THE
3345 ) wCMPF® INSTRUCTION, WHICH DUES THE FOLLOWING:
3347 3

31348 ; CMPXZ: BUT(EA=O#EB=0)
3349 3 !

3350 3 ]

3351 )

3352 ] 1 ! 1 1
3353 3 \t/ i/ \t/ \/
3354 3 CMPXZ.02 CMPXZ.22 CHNPXZ.24 CNPXZ.26
3355 3 EA#O/EBEO EARO/E8=0 EA=0/EB#0 EA=0/EB=0

3356 } (254) (255) (256) (257)
33517

3358 ; FP11-E MICROBREAK IS EMPLOYED TO VERIFPY THAT THE COURRECT PATH WAS CHOSEN.
3359 3 DATA, FROM THE TABLE BELON, RIPPLES A "1TM THRU THE SELECTED LDGIC.
3360 ’

3361 e

3362 3 RESISTER/LOCATION USE:
33163 3
3364 3 ACO -EACSFI DATA
3165 ; AC3 -EBCDF] DATA

33166 ;
3367 3 MFACO+ -EACSFI DATA, IN MEMIRY
3358 3 MFACle <-EBCDFJ DATA, IN MEMORY

3369 ;

3370 3 RO -RCY“*D FPSHI/FEC AFTER EXEC
3371 ) R3 ~EXP”D FPP11-E UBREAK TARGET

3372 5 R4 -TABLE CNIR
3373 3 RS -DATA TABLE PIR

3374 3

3375 ; —rem—e——e
31376 ; MODULE/ERROR INFQ:
3317 ;

PDP-11/60 FPl1-E HARDWARE DIAGNOSTIC MACY1l 30(1046) 02-SEP-77 22:41 PAGE 64 SEQ 0066

DAFPEA.P11 02-SEP-77 17350 Y24 EXPNT, (EA=0, EB=0) wW/uCcMpPTM 52 0086

3378 3 FNUA/KB

3379 f} CROM/LAYCHES, JREG/BUA, FP.EMIT.E, F.BUS.E/ENABLES/DRIVERS
3380 ?

3381 3 FEXP/K9

3382 I CROM/LATCHES, BUT<2:0>.L0GIC, ECR(EA=0/ER=0)

3383 3

3394 3 FMUL/K10

3385 3 CPREVIOUSLY VERIFIED)

3386 3

3397 3 FALU/K11

33188 3 CPREVIOUSLY VERIFIED)
3389 3
3390 ;, L2 22 2222 R332 2222282222 i 22 2222228228222 23282 P22223 RS2SR L L)

3391 011256 000004 TST24: SCOPE

33192 3
3393 011260 170127 040040 LDFPS #040040 ;INTR-DISAB/F-MODE/TRUNC

3394 011264 105037 002624 CLRB FPLENF 3SET F-MDDE KEY

3395 011270 012705 011402 MOV #405,R5 3DATA TABLE PYR.

3396 011274 012704 000022 MOV #18.,R4 s#TABLE ENTRIES

3397

3398 3*DATA TABLE LDODP ENTERS HERE®

3399 011300 005237 002540 1052 INC DHLDOP ;BUMP CLOCK IN.A.LODP COUNT

3400 011304 012537 002546 oV (R5)+,MFACO+0 3GET EALSFY FOR ACO

3401 011310 005037 002550 CLR MFACO+2 ;

3402 011314 012537 002656 MOV (R5)+,MFAC1+0 GET EBIDF1 FOR AC3

3403 011320 005037 002560 CLR MFAC1+2 ;

3404 011324 012503 MOV (R53)+,R3 3GET EXP“D UBRK ADODR
3405 011326 104416 ZAPHFP 3RE-INIT HFP

3406 011330 170003 LouB 3SETUP EXP-D PATH

3407 011332 172437 002646 LDF MFACO,ACO 3GET OPERANDS, ECSF1

3408 011336 172737 002556 LOF MFACI,AC3 JAND ECDF)

3409 3

3410 011342 104406 ERRPNT ;O0DNT CHANGE DATA IN ERROR LOOP

3411 pommm———— ERROR-LODP-ENTERS-HERE—-~=—m=~~

3112 ’

3413 011344 170127 040060 LDFPS 040060 SET FMN=1

3414 011350 173700 6352 CMPF ACO,AC3 3EACSF=01, EBLDF=1)

3415 011352 105737 002645 TSTH LPTITE sIFf TIGHT LOOP-ON-ERRUR SET, THEN HANG IN LOOP

34§3 011356 001374 BNE 635 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)

4 ‘ ;
3418 011360 076600 000036 MED ¢RFEC ;GET FPSHINFEC AFTER

3419 011364 020027 140015 cup RO, #140016 sDID HFP OBREAK?

3420 011370 001401 BEQ 208 ;BR IF YES

3421 011372 10407¢ ERROR 74 3HFP DIDN®T UBREAK

3422 3"EXPNT EA=0, EB=0 DATAPATH ERR"TM

3423 ; E-UBRK = EXP°D HFP U3IRK TARGET

3424 ; R-FPSHI/FEC = RCYV*D FPSHI/FEC AFTERP EXEC
3425 H EACSF) = EXPNY SF OPERAND

3426 3 EBLDF) = EXPNT DF OPERAND

34217 3
3428 3*NEXT DATA PATTERN®

3429 011374 077437 205 S8 R4,10% ;COUNT & LOOP

2430 011376 104416 ZAPHFP 3ON LEAVING TEST

3431 011400 000466 BR TST25 Iy JNEXT TEST WHEN DONE

3432 3

3433 i



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P11

3434

3435

3436

3437

3438

3455

3466

3468

3469

3470

3471

3472

3473

3474

3475

3476

3477

3478

3479

3480

3481

3482

3483

3484

3485

3486

3487

3488

3489

011402

011410

011416
011424

011432

011440

011446

011454

011462

011470

011476

011504

011512

011520

011526

011534

011542

011550

02-SEP-T77 17:50

077600

077600

077600

077600

077600

077600

077600

077600

077600

000000

000200

000400

001000

002000

004000

010000

020000

040000

000000

000200

000400

001000

002000

004000

010000

020000

040000

077600

077600

077500

077600

077600

077600

077600

077500

077600

000285

000254

000254

000254

000254

000254

000254

000254

000254

000255

000254

000254

000254

000254

000254

000254

000254

000254

PDP~11/50 FPL1-E HARDWARE DIAGNDSTIC
DQFPEA.P11

3490

3491

3492

3493

3494

3493

3496

3497

3498

3499

3500

3501

3502

3503

3504

3505

3506

3507

3508

3509

011556

011560

011564

011570

011574

011600

011604

011610

011614

011620

011624

011626

011630

011632

011636

011642

011644

011650

011652

011636

02-SEP-77 17:50

000004

170127

105037

012705

012704

005237

012537

005037

012537

005037

012503

104416

170003

172437

1727317

104406

170127

171300

105737

001374

040040

002624

011702

000004

002540

002646

002650

002656

002660

002546

002656

040060

002645

MACY11l 30(1046) 02-5BP-77 22241 PAGE 65 SEQ 0067

124 EXPNT, (EA=0, EB=0) W/*cuer®TM SEQ 0087

'K . .

U L T R R R L R ]
]

3} DATA FOR ABOVE TESY:
3
3 EALSF) EBLOF) *cuer®

3 (Lor) (Lor) UBRK

4032 377*s, 000*s, 256 38BLDF I1=(000)

377*3, 001+5, 254 3 I\

377*8, 002+*s, 254 ] !

377*s, 004rs, 254 3 !
377*8, 010*3, 254 JREPPLE-A-1

377+s, 020*s, 254 3THRU EBCLDF)

377*s, 040*s, 254 3. 1
377*8, 100%s, 254 3 1
377%s, 200*s, 254 3} \y

000%s8, 2377*s, 255 JEACSFI1=(000)

001*s, 377*s, 254 ) 2 X AN

002+*35, 377%s, 254 b 1

004»s, 377*s, 254 ] L}

010*s, 377*s, 254 JRIPPLE~-A~1

020*S, 377*s, 254 JTHRE. EALSF]

040*8, 2377*s, 254 ? 1

100*s, 377*s, 254 b L

200%s, 377*s, 254 3 \Y

,,ttti‘.tt!t.fi*'.ttfii.t'.ttifitt.t.‘..tt"tiit.ilfi't'.ii.ttttttti.

>*TEST 25 EXPNT, (EA=0.0R.EB=0) W/"MULFTM

H

} 4 THIS TEST VERIFIES THE EXPNT DATAPATH
H

? ESPAD.ACXXI=ZERD .OR. ESPAD.BLXXJI=ZEROD

]

] LOCIC. THE TEST IS PERFORMED USING THE

) “MULF® INSTRUCTIOR, WHICH DOES THE FOLLOWING:

3
] MOLXZ: BUT(EA.OR.EB=ZERD)

3 ]

3 1

H

; 1 1
3 \§/ \/

; MULFZ.02 MULFABZ
H EAJO*EBRO EA=0+EB=0

3 (042) (043)

4

3 FP11-E MICROBREAK IS EMPLOYED TO VERIFY THAY THE CORRECT PATH WAS CHDSEN.

b DATA, FROM THE TABLE BELO#, RIPPLES A "TM1" THRU THE SELECTED LOGIC.

3
’ ---------

MACY1l 30(1046) 02-SE2-77 22:41 PAGE 66 SEQ 0068

T25 EXPRT, (EA=0.0R.EB=0) W/"MOLPFTM SEQ 0088

REGISTER/LOCATION USE:

ACO —EALSF] DATA

AC3 -EBCDF3 DATA

MPACO+ -~EALSF] DATA, IN MEMIRY
MFAC1l+ -EBLDFY DATA, IN MEMDRY

R0 -RCV°D FPSHI/FEC AFTER EXEC

R3 -EXP°D FP11-E UBREAK TARGET

R4 -TABLE CNTR

RS -0ATA TABLE PIR

MODULE/ERROR INFD:

FHUA/KSB

CRON/LATCHES, JREG/BUA, FP.EMIT.E, F.BUS.E/ENABLES/DRIVERS

FEXP/K9

CROM/LATCHES, BUT<2:0>.LOGIC, ECR(EA=0/EB=0)

FMUL/K10

CPREVIDUSLY VERIFIED)

FALU/KI11

CPREVIOUSLY VERIFIED)
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;,.t.ttttt"t*t‘ittfit*.tttl'.'tfif.fl...'Q’tt't"".*.ttt"'tllQttl

TST25: SCOPE

3
LDFPS §040040 3 INTR-DISAB/F-MODE/TRUNC
CLRB FPLENF 3SET F-MDDE KEY

40V B405,RS 3DATA TABLE PR
MOV 24.,R¢ S#TABLE ENTRIES

$*DATA TABLE LOOP ENTERS HERS*
105: INC DdLoOP 7BUMP CLOCK IN.A.LOOP COUNT

MOV (R5)+,MFACO+0 JGET EACSF] FOR ACO
CLR MFACO+2 3
MOV (R5)¢,NFAC1+0 3GET EBLDFI FOR AC3
CLR MFAC1+2 ;
gV (R5)¢,R3 3GET EXP°D UBRK ADDR
ZAPHPP JRE-INLT HFP

LouB JSETUP EXP“D PATH
LOF MFACO,ACO 7GET OPERANDS, ECSF3
LDF MFACY,AC3 3AND ECOF1

;
ERRPNT 7DONT CHANGE DATA IN ERROR LOOP
R ERROR-LOOP-ENTERS~HERE====m=m=

’

LDFPS §040050 3SET FMM=1
635: MULF ACO,AC3 JEALSF=03, EBCDF=3)

TSTB LPTITE #IF TIGHT LODP-ON-ERROR SET, THEN HANG IN LOOP
BNE 635 ; WITH/ LINE-CLOCK DFF, & FPS(FID=1/FMN=0)4

-

4



POP-11/60 FP11-E HARDWARE DIAGWDSTIC
02-SEP-77 17:50DQFPEA.P11

3546
3547

3548

3549

3550

011660

011664

011670

011672

011674

011676

011700

011702

011710

011716

011724

076600
020027

001401

104075

077437

104416

000414

077600

077500

000000

000000

000036

140016

000000

077500

077600

000000

000043

000042

000043

000043

POP-11/560 FP11-E HARDWARE DIAGNOSTIC

DAFPEA.P1L

3692

3603

3504

3605

3506

3607

3508

3609

3610

3611

3612

3613

3614

3515

3616

3617

3618

3519

3620

3621

3622

3523

3624

3625

3526

36217

3628

3629

3630

3631

3632

3533

3634

3635

3535

3637

3638

3639

3640

3641

3642

3543

3644

3645

35456

3647

3648

3649

3550

3651

3652

31553

3654

3655

3656

3557

011732

011734

011740

011744

011750

011754

011760

011764

011770

011772

011774

011776

012000

012004

012010

012012

012016

012020

012024

012030

012032

02-SEP-T77 17:50

000004

170127

105037

012705

012704

005237

012537

005037

012503

104416

170003

104406

172437

170127

170600

105737

001374

075600

020027

001401

104076

040040

002624

012042

000014

002640

002646

002550

002646

040060

002545

0000356

140016

!lg'll 30(1046) 02-SEP-T77 22141 PAGE 67 SEQ 0069
2 EXPNT, (EA=0.OR.EB=0) W/TMNUL’TM SEQ 0089

L11] #RFEC : 7GEY FPSHIPFEC AFTER

cnp RO, #140016 3DID HFP UBRK?

BEQ 208 3BR IF VES

ERROR 75 HFP DIDN"T UBRK

I EXPRY EA=0¢EB=0 DATAPATH BRR"
H £-UBRK = EXP°D HFP UARK TARGET
H R-FPSHI/FEC = RCV’D FPSHI/FRC APTER EXEC

3 EACSPY = EXPEY.SF OPERAND

) E€8LDF) = EXPNT DF OPERAND

3

I*NEXT DATA PATTERN*
205z 508 R4,108 3cooNT & LOOP

ZAPHFP J0M LEAVING TEST

BR 1ST26 33 JUEXT TEST WHEN DORE

3

SIPETINEIRERRLLER I LI LILIRRETPEAI LI EITLILEIEIIIIireliieeieeisrirel
)

} DATA FOR ABOVE TEST: -
3 

.

) RALSF) EBLDF]} "NMULF®

3 (LDF) (LDF) UBRK

405 377*s, 000*s, 043 JEBLDF1 ZERO

377*s, 37171*Ss, 042 JNEITHER ZERO

000*s, 377*s5, 043 JEALSF) ZERO

000*s, 000*s, 043 33074 ZERO

AR R AR RRR RN AR AR R AR AR AR R AR AR TR RN R AA AR AN AR AR A RN ARRRE RN R RN

;*TEST 26 EXPNT, (ER=0) W/=ABSF®

THYS TESY VERIFIES THE EXPNT DATAPATH

ERCT:0> = ZERO

LOGIC. THE TESY IS PERFORMED USING THE

SABSF®TM INSTRUCTION, WHICH DOES THE POLLOWING:

ABSXZ: BUT(ER=ZERD)

!

1

] t

\1/ Y/
ABSXZ.02 AB3XZ.04

ERFZERD ER=ZERO

(032) (033)

FP11-E MICROBREAK IS ENPLOYED TO VERIFY THAT THE CORRECT PATH WAS CHOSEN.

DATA, FROM THE TABLE BELOW, RIPPLES A "1TM THRU THE SELECTED LOGIC.

N
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N
 
W
 
e
 
W

MACY11 30(1045) 02-SEP-77 22:41 PAGE 68 SEQ 0070

726 EXPHT, (ER=0) W/TMABSF" S$3Q 0090

REGISTER/LOCATION USE:

ACO -EACSFY DATA

MFACO® <~EALSFI OATA, IN MEMORY

RO ~RCVD PPSHIJFEC AFTER EXEC

R3 -EXP°D FP11-E UBREAK YARGET

R4 -TABLE CNTR

R3 -DATA TABLE PTR

HDDULEIERRDR INFO:

FUUA/KB

CROM/LATCHES, JREG/BUA, FP.EMIT.E, F.BUS.E/ENABLES/DRIVERS

FEXP/K9

CROM/LATCHES, BUT<2:0>.LOGIC, ECR(ER=0)

FMUL/K10

CPREVIDUSLY VERIFIED]

FALU/K11

CPREVIOUSLY VERIFIED]

W
 
N
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N
G
 
N
 

N
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W
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N
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W
 
V
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N
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N
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N
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N
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N
 
N
 
W
 
W
 
W

AR AR AR N AR AR AR AR R RN R AN KA RN R RN AR R R AR AR RAR AR RARKR AN R AR RN
i’

TST26: SCOPE

4

LDFPS #040040 3 INTR-DISAB/F-MODE/TRUNC

CLRB FPLENF }SET F-MODE KEY

wav #405, RS 3PTR TO DATA TABLE

MOY £12.,R4 FHTABLE ENTRIES

3*DATA TABLE LODP ENTERS HERE®

1053 I8C D¥LDOP ;BUMP CLOCK IN.A.LDOP COUNT

MOV (R5)+,MFACO+0 FGET ECSFJ FOR ACO

CLR MFACO+2 3

uov (R5)+,R3 3GET EXP-D UBRK ADDR

ZAPHFP FRE-INIT HFP

LDUB $SETUP EX?°D UBRK ADDR

r 4

ERRPNT 7DONT CHANGE DATA IN ERROR LOOP

3=-~-----ERRDR~LOOP-ENTERS-HERE--—-~~—~

3

LOF MFACO,ACO 3GET ELSFJ UPERAND

LDFPS §040060 7SET FMM=1

6353 ABSF ACO $ECSF=01 INTO ER

rST8 LPTITE 7IF TIGHT LOOP-DN-ERROR SET, THEN HANG IN LDOP

BNE 635 7 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)

’

MED /RFEC 7GET FPSHIJFEC AFTER

T RO, 140016 3DID HFP UBREAK?

BEQ 20§ 7BR IF YES

ERROR 76 3HFP DIDN"T UARK

JUEXPNT ER=0 DATAPATH ERR"



POP-11/60 FP11-E HARDYARE DIAGHOSYIC MACY11 30(1046) 02-SEP-77 22341 PAGE 69 SEQ 0071

DQFPEA.P11 02-SEP-77 173250 126 EXPNT, (ER=0) W/TMABSE® SEQ. 0091

3658 . 3 £-UBRK = EXP°D HFP OBRK TARGET

3659 ) R-FPSHI/FEC = RCY’D FPSHIFFEC APTER EXEC

3560 3 EACSFI = EXPHT SF OPERAND

3661 3}
3662 . 3*NEXT DATA PATTERN®

3663 012034 077431 : 2052 sas R4,108 3COURTY & LOOP
3664 012035 104415 ZAPRFP 308 LEAVING TESY

3665 012040 000430 : BR 8127 1R JNEXY TEST WHEE DOBE

3666 : 3
3667 3

3668 IEPTIITEELERRIINLTERELTILEREELTERTINERTLIIIIENIENIETIIEIELNIIENE011111
3669 3

3670 3 DATA FPDR ABOVE TESTS

3671 ?
3672 3 EBLSF3 “ABSP”

3673 ’ (LDF) OBRK

3674

3675 012042 000000 000033 4052 000*s, 033 JZERO -
3676

3677 012046 000200 000032 001*s, 032 3

3678 012052 000400 000032 ' 002*s, 032 3

3679 012056 001000 000032 004*s, 032 )

3680

3681 012062 (00000 000033 000*s, 033 2ZERD

3682

3683 012066 002000 000032 o10®s, 032 3

3684 012072 004000 000032 020*s, 032 3

3685 012076 010000 000032 040=S, 032 ’

3686 '

3687 012102 000000 000033 00025, 033 3ZERD

3688

3689 012106 020000 000032 100*s, 032 ;

3690 012112 040000 000032 200*s, 032 3

3591

3692 012116 000000 000033 000*s, 033 3ZERD

3693

3694

3695
3696 ,ttfittt*tttfittltt.ttttltttttt._ttlt.t"t.ttttttfittttttttfititttttt

3697 $*TEST 27 EXPNT, EALU ADD/CARRY LDGIC W/"MULFTM

3698 H

3699 3 THIS TEST RUNS DATA PATTERNS THRU THE EXPONENT ALO

3700 3 TO CHECK ITS ABILITY TO PERFORM THE “ADDTM FUNCTION.

3701 ’ THE "MOLFTM INSTRUCTIOW FLDW IS UTILIZED, BUT IT IS ABORTED

3702 3 DURING MICROSTATE “NULFZ.04", SO THE STORED EXPOUNENT SON

3703 3 IS **g0T** RE-COWPENSATED BY -(200) AFTER THE ADDITION.

3704 ?

3705 3 THE RESULY “ELDF3 <~ EALDFI-PLUS-EBLSFI"

3706 )

3707 3’ IS THE ACTUAL VALUED STORED IN THE DESTINATION ACC.
3708 ;
3709 ’ ———mre————
710 ; REGISTER/LOCATION USE:

3711 
i

3712 3 MFACO+ <~EACDF) EXPNT OPERAND-A

3713 ; MFACl+ -EBLSF) EXPNT OPERAND-B

PDP~11/50 FP11~-E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 70 SEQ 0072
DQFPEA.P11 02-SEP-77 17:50 27 EXPNT, EALU ADD/CARRY LOGIC W/"MULF® SEQ 0092

3714 3 MFAC2+ -EXPECTED EA-PLUS-EB EXPNT SOUM
3715 ; MFAC3+ -RECEIVED EA-PLUS-EB EXPNT SUM FROM HFP

3716 3

3717 3 ACO ~EACDF) EXPNT, RECEIVED SOUM

3718 ; ACl -EACDF] TENP.

3719 ’ AC3 ~EBLSFI EXPNT DPERAND

3720 ;

3721 3 RO ~RCY“D FPSHIBFEC

3722 ; R3 -HFP UBRK ADDRESS, "MULFZ.04"=(200)

3723 3 RS ~DATA TABLE PTR
3724 3

3725 3 eemmm————

3726 ; NDDULE/ERROR INFO:
3727 3

3728 3 FRUA/KB

3;29 ; CROM/LATCHES, JREG/BUA, FIR.SF/DF, F.BUS.E/ENABLES/DRIVERS

3730 3

3731 3 FEXP/K9
37132 ; CROM/LATCHES, BUTC2:0>.LOGIC, ESPAD.A/B,
3733 ; ESPAD.A/B.ADDR, EALU.DATA/-NTL(A~PLUS~B/CARRY)
3734 ;
3135 3 FMUL/KLO
3736 ; CPREVIOUSLY VERIFIED]
3737 3

3733 ; FALO/K11
37139 3 CPREVIOOSLY VERIFIED)D
3740 H
3'] 41 , , REEERRAR EN AR N O R R R R AR A A AR AR RN A NN AN AR AR R AR AR AR R AR AN R R AN

3742 012122 000004 TST27: SCOPE
3743 ;

3744 012124 170127 040000 LDFPS £040000 3 INTR-DISAB/F -MODE
3745 012130 012705 012310 uDv #405,R5 3DATA TABLE °TR
3745 012134 105037 002624 CLRB FPLENF 3F-MODE KEY
3747 012140 005037 002650 CLR MFACO+2 3WORD-B IS ZERDOES, FOR TYPEOOT
3743 012144 005037 002660 CLR MFACL+2 H
g;;9 012150 005037 002570 CLR MFAC2+2 1

0 b
3751 s*DATA LODP ENTERS HERE*
3752 012154 005237 002640 10§z INC DWL.DOP 3BUMP CLOCK IN.A.LOOP COUNT
3753 012160 012537 002546 MOV (RS)+,MFACO+D 3GET EACDF2
3754 012164 100447 BMI 395 31F <0, DONE
3755 012166 012537 002656 MOV (R5)+,MFACL+D $3GET EBLSF1]
3756 012172 012537 002566 Moy (R3)+,MFAC2+0 SGET EXP“D EACDFI+EBISFI
3757 012176 172537 002646 LDF MFACO,AC] JSETUP EALDF1, TEMP
;;gg 012202 172737 002656 LDF MFAC1,AC3 3SETUP EBLSF]

3
3760 012206 104406 ERRPNT 3DONT CHANGE DATA IN ERROR LOOP
3761 R ERROR~-LOOP~ENTERS~HERE~===c=u-
3762 

;
37563 012210 104416 ZAPHFP $INIT HFP, SET FEC=(377)
3764 012212 012703 000200 MoV $200,R3 JSETUP MULFZ.04 MICROADDR
3765 012216 170003 Loun RESET UBRK IF ALTERED
3765 012220 170127 040020 LDFPS 040020 SINTR-DISAB/F-MODE/FMM=1
3767 012224 174100 635 STF AC1,aC0 ;COPY TEMP. TO EACLDFY
3768 012226 171003 MyLF AC3,AC0 FORM ECDF) <~ EACDFI-PLUS-EBCSF)
3769 

3 CABORT @ MULFZ.04)



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 71 SEQ 0073

127DQFPEA.P11 02-SEP-77 17:50 EXPNT, EALU ADD/CARRY LOGIC W/®MULF® SEQ 0093

3770 012230 105737 002645 7518 LPTITE . JIF TIGHT LOOUP-DN-ERROR SET, THEN HANE IN LOOP
3771 012234 001373 BRE 635 3 WITH7 LIWE-CLOCK OPF, & PPS(FPID=1/FMM=0)
3772 ' H
3773 012236 075600 000035 NED #RFEC JCET RO=FPSHIFFEC AFTER INSTR

3774 012242 174037 002676 STr ACO,NFAC3 JSTORE ANSMER
3775 012246 042737 000177 002676 BIC K177,MFAC3+0 JIGNORE PRACTION PORTION
3776 012254 005037 002700 CLR NFAC3+2 )
3717 ' )
3778 012260 020027 140016 cup RO, $140016 3DID HFP ABORT VIA UBRK ?7?
3779 012264 001401 BEQ 15§ 3BR IF YES
3780 012266 104053 ERROR 53 3NO -~ BPP SEQUENCING ERRDR
3781 J*EBXPNY EALD EA+ES MULF/SEQ ERRTM
3782 ’ E-UBRK = EXP”D HFP UBRK TARGET
3783 3 R-FPSHIFEC = RCV"D FPPSHI/PEC, EXP"D TO BE (140016)
3784 3 EACDF) = EXPAT DF OPERAND
ares 3 EBLSFY = EXPNT SF DPERAMND
3786 3 EXPD EA+ER = EXPECTED EA+EB EXPNT
3787 ; RCYD EA+EB = RECEIVED EA+EB EXPNT
3788 

i
3789 012270 023737 002666 002676 15%: cup MPAC2+0,MFAC3+0 $(EXP°D A¢B) = (RCV"D A+8) ?27?
3790 012276 001726 BEQ 105 3BR IF 0K
3791 012300 104077 ERROR 77 JELSE EXPNT-ALU/A+B ERROR
3792 JPEXPHY EALU EA-PLUS-EB RESOULT ERR®
3793 3 E~UBRK = EXP”D HFP. U3RK TARGET
3794 I3 R-FPSHRI/FEC = RCY"D FPSHI/FEC AFTER EXEC
3795 3 EALDFY = EXPNT D? OPERAND
3796 3 EBLSFI = EXPNT SF OPERAND
3797 3 EXPD EA+EB = EXPECTED EA+EB EXPNY
3798 ; RCVD EA+EB = RECEIVED EA+EB EXPAT
3799 

¥
3800 012302 000724 BR 105 3MORE
3401 ;
3802 ;*DONE WITH THIS TEST®
3303 012304 104416 398 ZAPHFP 3CLEAR THE wORLD

3804 012306 000445 BR TST30 33 $NEXT TEST
36805 3
3806 3

38017 R Iii
3R08 F}

3809 3 DATA FOR ABQVE TEST:
3810 3
3sll 3 OPND-A OPMD-8 ANSHER 3 ES?AD.ALDFY +« ESPAD.BCSFI = ESPADCDFY
3r12 } 2 meememee cnmcce emeeee 3 ——— ———

3813

3814 012310 025200 025200 052400 405: 025200, 025200, 052400 3(00.0101.0101)+(00.0101.0101)=(00.1010.1010)
3815

3816 012316 052400 052400 025000 052400, 052400, 025000 (00.1010.1010)+(00.1010.1010)=(01.0101.0100)
3817

3819 012324 052400 025200 077600 052400, 025200, 077500 3(00.1010.1010)+(00.0101.0101)=(00.1111.1111)
3819

3820 012332 025200 052400 077600 025200, 052400, 077500 3(00.0101.0101)+(00.1010.10310)=(00.1112.1111)
3g21

3822 012340 041600 041500 003400 041600, 041500, 003400 3(00.1000.0111)+(00.1000.0111)=(01.0000.1110)
3823

3824 012346 035000 036000 074000 036000, 035000, 074000 ;(00.0111.1000)+(00.0111.1000)=(00.1111.0000)
3825

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11l 30(1045) 02-SEP-T77 22:41 PAGE 72 SEQ 0274DQFPEA.PI1 02-SEP-77 17350 1217 EXPNT, EALU ADD/CARRY LOGIC W/"MULFTM SEQ 0094

3826 012354 022600 050500 003400 022600, 050500, 003400 ;(00.0100.1011)+(00.1100.0011)=(01.0000.1110)
3827

3828 012362 055000 017000 074000 055000, 017000, 074000 ;(00.1011.0100)+(00.0011.1100)=(00.1111.0000)
3829

3830 012370 051200 032200 003400 051200, 032200, 003400 3(00.1010.0101)+(00.0210.1001)=(01.0000.1110)
3831

3832 012376 025400 045400 074000 026400, 045400, 074000 ;(00.0101.1010)+(00.1001.0110)=(00.1111.0000)
3833

3834 012404 025400 055000 003400 026400, 055000, 003400 ;(00.0101.1010)+(00.1011.0100)=(01.0000.1110)
3835

38356 012412 051200 022600 074000 051200, 022600, 074000 ;(00.1010.0101)+(00.0100.1011)=¢00.1111.0000)
3847

3838 012420 100000 100000 3<ENDD
3839

3840

3841
3842 ,;i't'ttlttt.t.ttthtttt.tnttttl.ttttttttltttttttfitttt.tntt'ttttt.

3843 J*TEST 30 EXPNY, COURTER/PRE~-SRFT-QUOT WITH “MASWTM
3844 3
3845 3 THIS TEST VERIFIES THE EXPONENT:
3845 s
3847 ; PRESHIFT-QUDTIENT RDY (OUTPUT TD COUNTER)
3848 3
3849 ) AND "COUNTERTM AND BUT(COUNT)
3850 3

3851 ; FOR VALUES IN THE "ER® OF (000) TO (077).
3852 ’
3853 3 THE TEST DDES THE FOLLOWING, BY USING THE "MASTM INSTRUCTIUN:
3854 3

3855 ; 1) ECAC1I <~ (000)
3846 H

3857 3 2) CNTR - PRESHIFT-QUOT-RIM( ERCS5:0D> )
3838 ;

3859 3 3) BUT(CHT) UNTIL CNTR=(17), LOOP: ECAC1] <- ECAC1I-PLUS-(001)
3860 H

3861 3 m——————

3852 ) REGISTER/LOCATION USE:
3863 

b}
3864 ; ACO -"¥AS" ERC5:0> INPUT VALUE IN EXPNT
3865 3 AC2 -"MAS"TM CNTR/PRESHFT-CNTR ROM QUTPUT IN EXPNT
3866 3
3867 3 RO -EXP°D EXPNT (AFTER STEXP) IN AC2/EXPNT
3863 ) R2 -RCV“D EXPNT (AFTER STEXP) FROM AC2/EXPNT
3869 3 R3 ~ERC530> INPUT CNTR, (077)->(000)
3870 3

3871 30000 eeeemcmee.
3872 3 Y0DULE/ERROR INFD$
3873 3

3874 } FNUA/KS
3875 ’ CROM/LATCHES, JREG/BUA
3875 

’
3877 3 FEXP/K9
3878 3 CROM/LATCHES, BUT<2:0>.LDGIC, ESPAD.A/B,
3879 3 ESPAD.A/3.ADDR, EALU.DATA/CNTL, QUDT.ROM/CNTR
3810 ]
3881 3 FMUL/K10



PDP-11/50 FP11-E HARDWARE DIAGROSTIC
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3882
3883

3BB4

3885

3gas

3887

3888 012422

3889

3890 012424

3891 012430

3892

3893

3894 012434

3895 012440

3896 012442

3897 012444

3898 012446

3899 012452

3900

3901 012454

3902

3903

3904 012456

3905 012460

3906

3907 012462

3908 012466

3909

3910 012470

3911 012472

3912 012476

3913 012500

3914 012502

3915

3916

3917

3918

3919

3920

3921 012504

3922 012506

3923

3924

3925

PDP-11/50 FP11-£ HARDWARE DIAGNOSTIC
DAFPEA.P11

3926

3927

3928

3929

3930

3931

3932

3933

3934

3935

3935

3937

3938

3933

3940

3941

3942

3943

3944

3945

3945

3947

3948

394)

3950

3951

3952

3953

3954

3955

3956

3957

3958

3959

3960

3961

3962

3963

3964

3965

39566

3967

3968

3969

3970

3971

3972

3973

3974

3975

3976

3977

3978

3979

3980

3991

012510

02-SEP-77 17:50

000004

170127

012703

005237

176403

010301

205000

071027

005200

104406

170402

170007

105737

001374

175202

062702

020002

001401

104100

005303

002352

040240

000077

002640

000013

002645

000200

02-SEP-T77 17:50

000004

MACY11 30(1046) 02-5EP-77 22:41 PAGE 73 SEQ 0075
130 EXPNT, COUNTER/PRE-SHFT-QUOT WITH “MAS® SEQ 0095

’ CPREVIOUSLY VERIFIED)
}

4 FALU/K11

14 CPREVIOUSLY VERIFIED]
)
FI R AR AR IR AR AR R IR R AN AR R AR AR AN ENR AN IR AN AR AR AARAAR AR RRNS RS

181303 SCOPE

}
LOFPS 2040240 sINTR-DISAB/D-MODE/TRUNC

L1 #077,23 7ERCS10> CHTR, (77)->(00)

3

3*DATA LOOP ENTYERS HERE®
1052 ic DWLODOP JB0NP CLOCK IN.A.LOOP COUNT

LDEBXP R3,ACO : JR3¢580> -> ECACOILS=0>
LIl R3,R1 3
CLR RO JGET RO=EXP°D ECAC2]
DIV #11.,R0 }
INC RO 4

)
ERRPRY JDONT CHANGE DATA IN ERROR LOOP

oo ERROR-LOOP-ENTERS~HERB=~=~—~=~

;
CLRD AC2 3ZAP EXPNT BEFORE

6353 MAS JECACO) ~> PRE-SHFT-QUOT-ROM

3 ~> CNTR -> INC(ECAC2])
ISTB LPTITE JIF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP
BNE 635 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)

3
STEXP AC2,R2 JGET EXPNT AFTER

ADD #200,R2 sCOMPENSATE FOR STEXP ADJUSTMENT
cup RO,R2 3(EXPTD) = (RCV°D)??

BEQ 205 38R IF AGREE
ERROR 100 JELSE ERRODR

3“EXPNT CETR/PRE-SHFT-QUOT-ROM ERR"

4 ERCS:0> = ER VALUE, INPOT TO QUOT-ROM

H E~-CETR/EXPNY = EXP°D VALUE QUTPUT FROM CNTR LOOP
; R-CNTR/EXPRT = RCV°D VALUE, FROM ABOVE

3
3*NEXT ER VALUE*

205 DEC R3 JCOUNTY DOWN
B8GE 10% 3LOOP ON (77)->(00)

MACY1l 30(1046) 02-SEP-77 22:41 PAGE 74 SEQ 0076
31 TFORKC(ADD+5UB)*M01, SUMPATH/MO*R(6+7) DECODE SEQ 0095

1} ] EARRRARRRARARREANERRRRARANRANRRARRAR REREREAXANRRRRAR AAEAR A AR ARRR

7*TEST 31 IFORKC(ADD+SUB)*%01, SUMPATH/MO*R(6+7) DECODE

THIS TEST EXERCISES THE ITDRXU(ADD+SUB)*MODEO) LOGIC OF THE
AFP INSTROCTION DECODE. SPECIFICALLY TESTED IS THE "SUMPATHTM
DECGDE LOGIC, WHICH IS BIT<4> OF THE TARGET MICROADDRESS.
MODE-O*REG(5/7) IS ALSD EMPLIVED, TD CHECK THAT PTARGET HETS<2:0>
ARE FORCED TO "111%.

A SUMMARY OF THE TESTS IS AS FOLLOWS:

UBRK SUMPATH ADDLLI/SUBLH] SS-~XOR-5D
- - - - -

147 L ADD L H CL,H]
167 H ADD L L CL,L1]
147 L suU8 H L CH,HY
167 L} sus d H CH,L]

NOTE THAT BOTH EACOF] AMD EBCSF1 = (000), AND MODE-0*REG(6)
IS EMPLOYED. THIS EFFECTIVELY DISABLES THE RANGE CDDE ROM FOR THIS
TESY CIE, TARGET BITSC3:0>="0111"1.

REGISTER/LOCATION USE:

MFACO+ -COPY OF ACO/ACL
MFACl+ -COPY OF AC3/ACSE

ACO ~(TEMP) OF AC1
AC1 -SD SIGN BIT, EXPNT=(000)
AC3 -5S SIGN BIT, EXPNT=(000)
AC6 ~COPY OF AC3 ‘

RO —-RCY°D FPSHI/FEC AFTER "ADDF/SUBFTM INSTR
R3 =TARGET MICROADDRESS EXP"D (147/167)

MODULE/ERROR INFO:

FRUA/KS

CROM/LATCHES, JREG/BUA, SUMPATH, IFORK.DECODE

FEXP/K9

CROM/LATCHES, BUOTC2:0>.LOGIC, SSPAD.A/B, SS/SD.LODGIC,
EXPNT.RANGE.CODE-LOGIC

FYUL/K10

CPREVIDUSLY VERIFIED]

FALU/K11

CPREVIOUSLY VERIFIED]
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TST31: SCOPE ‘

3
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;ggz 012512 105037 002524 . cLR8 FPLENF : 3F-MDDE KEY

3 ;
3984 3o=-—==~SUNPATHLL1~-UBRK(147)~-"ADDP [L]~~SSCLI1.XOR.SDLHI=[H)~wuue
3985 012516 104416 ZAPRFPD JINIT TD drp, SET FEC=(37T7)

3986 012520 012703 000147 NOV £$147,R3 JUFP TARGET ADDRESS
3987 012524 170003 ' LDUB 2INTD UBRK
3988 012526 172537 003002 Lor FPMOAP,ACL JEC1,63 <~ (000), SC1,61 <- 5D <- 1

3989 012532 174137 002645 STF AC1,NPACO JSAVE IN NEMORY
3990 012536 172737 003060 Lor FPZERD, AC3 $6C3,61 ¢~ (000), SC3,63 <~ S5 <- 0

3991 012542 174337 002556 STF AC3,MFACL 3SAVE IN MEMORY
3992 012546 170127 040020 LDFPS 3040020 JINTR-DISABL/F~MODE/FMN=1

3993 012552 104406 ERRPNT OOUNT CHAWGE DATA IN ERROR LOOP

3994 $~——=-~~-ERROR-LOOP-ENTERS ~HERE-~~~~=—~
3995 012554 174100 608: str AC1,ACO 3COPY DEST. ACC

3996 012556 172006 ADDF AC6,ACO 3SF=M0*R6, ER <~ EALDFI-EBCSF]

3997 3SD <~ SCDF1, SS <~ SCSF]

3998 012560 105737 002645 TSTB LPTITE J1F TIGHAT LOOP-ON-ERROR SET, THEN HANG IN LOOP

3999 012564 001373 BHE 605 ; WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0) -

4000 s 3
4001 012566 075600 000036 MED #RFEC 3GET PPSHISFEC AFTER
4002 012572 020027 140016 cup RO, $140016 ;DID HFP OUBREAK ??
4003 012576 001401 BEQ ot4 3BR IF YES
4004 012600 104101 ERROR 101 $ELSE SIGANAL ERROR, WRONG PATH

4005 S®IFORK/(ADD+SUB)*M0 SUMPATH/MO*R6 ERRTM

4006 ; E-UBRK = EXP*D HFP UBREAX TARGEY

4007 3 R~FPSHI/FEC = RCV*D FPSHI/FEC AFTER, EXP°D (140015)
4008 3 SD/EACDF3 = SD SIGN BIT, EA=(000)
4009 ; SS/EBLSFI = SS SIGN BIT, EB=(000)
4010 ;
4011 3
4012 Jom——m—— SUMPATHCHI--UBRK(167)~-"ADOF*CLI~-SSLL]. XKOR.SDLLI=CL)---~~=~

4013 012602 104416 ZAPHFP 3INIT TO HFP, SET FEC=(377)

4014 012604 012703 000167 L1} #157,R3 HFP TARGEY ADDRESS
4015 012610 170003 LOUB 3INTO UBRK
4016 012612 172537 003060 LDF FPLZERD,ACL ;EC1,67 <- (000), 501,62 <- SD <- 0

4017 012616 174137 002646 SYF AC1,MFACO $SAVE IN MEMORY
4018 012622 172737 003060 LoF FPZERO, AC3 3EC3,61 <- (000), 503,63 <~ SS <- 0
4019 012626 174337 002656 STF AC3 MFACL $SAVE IN MEMORY
4020 012632 170127 040020 LDOFPS §040020 3 INTR-DISABL/F -MODE/FMM=1
4021 012636 104405 ERRPNT ;DONT CHANGE DATA IN ERROR LOOP
4022 $=~===~—-ERROR-LOOP-ENTERS-HERE~—~vwmmm
4023 012640 174100 6152 ste AC1,ACO 3COPY DEST. ACC

4024 012642 172006 ADDF AC5,ACO 3SF=NMO*R6, ER <- EALDFI-EBLS5F]

4025 35D <~ SLDF1, SS <~ SCSF1]
4026 012644 105737 002645 518 LPTITE ;IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP

4027 012650 001373 BHE 515 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)
4028 ;
4029 012652 076600 000036 MED SRFEC 3GET FPSHI#FEC AFTER

4030 012656 020027 140016 cup RO, #140016 301D HFP UBPEAKX 27
4031 012562 001401 BEQ +4 3BR IF YES
4032 012664 104101 ERROR 101 3ELSE SIGNAL ERROR, WRONG PATH
4033 7@IPORK/(ADD+SUB)*M0 SUMPATH/MO*R6 ERRTM
4034 ; E-UBRK = EXP’D HFP U3IREAK TARGET
4035 ; R-FPSHI/FEC = RCY"D FPSHI/FEC AFTER, EXP"D (140016)
4036 3 SD/EALDPI = SD SIGN 3IT, EA=(000)
4037 3 SS/EBLSF] = S5 SISN 3IT, EB=(000)

POP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 76 SEQ 0078
DRFPERLDP11 02-SEP-T7 17250 31 IFORKL(ADD+SUB)*M01, SUMPATH/MO*R(6+7) DECODE 552 0099

4038 ;
4039

1040 ;-—-----SUHPITB[L]--UBRK(147)--'SUBF'[HJ—-SS(HJ XOR.SDCHI=[LI~mvmmmm
4041 012665 104416 ZaPH ;INIT TO HFP, SET FEC=(377)
4042 012670 012703 000147 MOV #147,R3 JHFP TARGET ADDRESS
4043 012674 170003 Loos s INTO UBRK
4044 012676 172537 003002 LDF FPMOAP,ACL JEC1,6 <~ (000), 3C1,5) <- SD <~ 1
1045 012702 174137 002646 SYF AC1,MFACO 7SAVE IN MEMORY
4046 012706 172737 003002 LDF FPMOAP,AC3 3EC3,6) <- (000), SC3,63 <~ S5 <~ 1
4047 012712 174337 002656 STF AC3, NFACL SAVE IN MEMORY
4048 012716 170127 040020 LDFPS §040020 SINTR-DISABL/F-MODE/FMM=1

4049 012722 104406 ERRPNT 3DONT CHANGE DATA IN ERROR LOOP
4350 pmmmmm——— ERROR-LOOP-ENTERS-HERE-~~=~wm=w=
4051 012724 174100 62$:2 Str AC1,ACO 3COPY DEST. ACC
4052 012726 173006 SURF AC6,ACO ;SP=M0®*R6, ER ¢- EALDFI-EBLSF]
4053 3SD ¢~ SCDF1, SS <~ SISF2
4054 012730 105737 002645 TSTB LPTITE ;IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP
4055 012734 001373 BRE 625 3 WITH/ LIME-CLOCK OFF, & FPS(FID=1/FMM=0)
4056 

;
4057 012736 075600 000036 MED #RFEC 3GET FPSHI#FEC AFTER
4058 012742 020027 140016 cKp RO, #140016 ;0ID HFP UBREAK 7?2
4059 012746 001401 BEQ Y 3BR IF YES
4060 012750 104101 ERROR 101 3ELSE SIGNAL ERRDR, WRONG PATH
4051 J®IFORK/(ADD+SUB)*NO SUMPATH/MO*R6 ERRTM
4062 3 E-UBRK = EXP°D HFP UBREAK TARGET
4063 3 R-FPSHI/FEC = RCV”"D FPSHI/FEC AFTEP, EXP“D (140016)
4064 ; SD/EACDF] = SD SIGN 31T, EA=(000)
4065 3 SS/EBLSF1 = S5 SIGN BIT, EB={000)
4066 

3
4067 H
4068 Jrm——— SUMPATHCHI--UBRK(167)~-"S0BF*LHI--SSLHI.XOR.SDILI=LH)-~--oum
4069 012752 104416 ZAPHFP ;INIT TD HFP, SET FEC=(37T)
4070 012754 012703 0001567 MOV #167,83 sHFP TARGET ADDRESS
4071 012760 170003 LDUB 3INTQ U3RK
4072 012762 172537 003060 LOF FPZEROD,ACL ;EC1,6) <~ (000), SC1,61 <~ SD <~ O
4073 012766 174137 002646 STF AC1,MPACO 3SAVE IN MEMORY
4074 012772 172737 003002 LorF FPMOAP,AC3 3EC3,63 <- (000), SC3,63 <- 55 ¢- 1
4075 012776 174337 002656 STF AC3,MFACL JSAVE IN MEMDRY
4076 013002 179127 040020 LOFPS #040020 3 INTR-DISABL/F-MODE/FMM=1

4077 013006 104406 ERRPNT $DONT CHANGE DATA IN ERROR LOOP
4078 P ERROR~LOOP-ENTERS-HERE—~=—- -—
4079 013010 174100 635: STF AC1,ACO ;COPY DEST. ACC
4080 013012 173006 soBr AC6,ACO 7SF=MO0*R6, ER <~ EALDFI-EBLSF]
4081 3SD ¢- SCDF1, SS <- SCSF1
4082 013014 105737 002645 1518 LPTITE ;IF TIGHT LUDP-DN-ERROR SET, THEN HANS IN LODOP
403: 013020 001373 BNE 63% 3 WITH/ LINE-CLICK DFF, & FPS(FID=1/FMM=0)
408 

;
4085 013022 076600 000036 MED +RFEC GET FPSHINFEC AFTER
4086 013026 020027 140016 CMP R0, 4140016 sDID HFP UBREAK ??
4037 013032 001401 BEQ Y 38R IF ¥ES
4083 013034 104101 ERROR 101 ELSE SIGNAL ERROR, WRONG PATH
4089 " IFORK/(ADD+SUB)*M0 SUMPATH/MO*R6 ERRTM

4090 ; E~UBRK = EXP”D HFP URREAK TARGET
4091 ; R-FPSHI/FEC = RCV"D 7PSHI/FEC AFTER, EXP"D (140015)
4092 ; SD/EACDFY = SD SISN 3IT, EA=(000)
4093 ; SS/EBLSF) = S$S SIGN RIT, EB=(000)
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075600

020027

001401

104102

104416

012703

170003

172527

172627

174204

170127

104406

174100

172004

105737

001373

075600

020027

301401

104102

000035

140016

000160

044230

000000

040020

002645

000036

140016
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J*TEST 32 LFORKC(ADD+8UB)*NMD], EXPNT(A+B)=ZERO DECODE

THIS TEST CHECKS THE EATXKX1=ZERO & EBUXXJI=ZERO OBTECTION

LOGIC OF THE IFORK/RITE DECODE. THIS LOGIC FORCES THE

RANGE.CODE ROK TD BE DISABLED, AND OUTPUY CODE="000".

REGISTER/LOCATION USE:

ACO ~EACDFY EXPHT VALOE, (000) & (377)
AC1 ~(TEMP) OF ACO

AC2 ~EBLSF] EXPNT VALOE, (000) & (377), APPROX. AC6

AC4 ~EBLSrJ EXPNT VALOE, (000) & (377), APPROX. ACH

RO ~RCV°D FPSHI/FEC AFTER EXEC

R3 ~TARGET MICROADORESS EXP“D, (160/170)

B e

MODULE/ERROR INFO:

FNOA/KB

CROM/LATCHES, JREC/BUA, IFORK.DECODE

FEXP/KY-

CRON/LATCHES, BUT<2:0>.LOGIC,

EXPNT.RANGE.CODE-LOGIC, ECR(EA=0/EB=0)

FMUL/K10

CPREVIDUSLY VERIFIED]

FALU/K11

[PREVIOUSLY VERIFIED]
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TST32: SCOPE

4
3======~EALDF1=(000)~~EBLSFI1=(3TT)~~ER(B)=" wcnwun

ZAPHFP sINIT TD HFP, SET FEC=(377)
MOV #170,R3 JHFP TARGET ADDRESS

LDUB sINTD UBRK

LDF #000000,aC1 SEACDF] <~ (000)
LDF #077600,4C2 JEBLSF] <~ (371
LDFPS #040020 7 INTR-DISABL/F-MODE/FMM=1

ERRPNT 3DONT CHANGE DATA IN ERROR LOOP

j}—======-ERROR-LDOP-ENTERS-HERE~~—=w==-

6052 STF AC1,ACO JCOPY DEST. ACC
ADDF AC2,AC0O JER <- EACDFI=(000) - EBLSFI=(377)
ISTB LPTITE $IF TIGHT LOOP-ON-ERROR SET, THEN HANS IN LOOP

BNE 605 7 NITH/ LINE-CLOCK OFF, & FPS(FID=1/FMN=0)

3}

MACY11 30(1046) 02-SEP-77 SEQ 0089
T32 IFORKC(ADD+SUB)*MO3, EXPNI(A+B)=ZERD DECODE SEQ 0100

MED

cup

BEQ

ERROR

#RFEC JGET FPSHI¥FEC AFTER
RO, 4140016 ;DID HFP UBREAK ??

ot }BR IF YES

102 JELSE SIGNAL ERROR, WRONG PATH
P"IFORK/ (ADD+SUB)*NO LEA+EBI=0/MO*R6 ERR"TM

E-UBRK = EXP“D HFP UBREAK TARGE?

R-FPSHI/FEC = RCY”°D FPSHI/FEC APTER, EXP°D (140016)

}

’

4

)
3=~===—-EALDFI=(377)--EBLSP1=(000)-~ER(B) ="0%~=ccuu~

6162

ZAPHFP JINIT TO HFP, SET FEC=(377)
NOV #160,R3 JHFP TARGET ADDRESS
LDUB 3 INTO UBRK
LDF #077600,AC1 JEALDFI <- (377)
LDF #000000,AC2 3EBLSF1 <~ (000)
STF AC2,AC4 3ACTUAL EBCSF]
LDFPS #040020 3INTR-DISABL/F-MODE/FMM=1
ERRPNTY 7DONT CHANGE DATA IN ERROR LDOP
}=—====-<~ERROR-LOOP-ENTERS-HERE~=wmwu-x

STF ACl,ACO 3COPY DEST. ACC

ADDF AC4,ACO JER €~ EALDF1I=(377) ~ EBLSF1=(000)
7STB LPTITE ;IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP
BNE 615 # WITH/ LINE-CLOCK OFF, & FPS(FID=1/F¥MM=0)

’

MED #RFEC GET FPSHINFEC AFTER
cup RO, #140016 JDID HFP UBREAK ??
BEQ «t4 3BR IF YES
ERROR 102 JELSE SIGNAL ERROR, WRONG PATH
#"IFORK/(ADD+5UB)*MO CEA¢EBI=0/M0*R6 ERRTM

E-UBRK = EXP°D HFP U3REAK TARGET?

? R-FPSHI/FEC RCYV°D FPSHI/FEC AFTER, EXP°D (140016)

3

”.l.tttttt.fi..'ttlfi.t*ltiilfi."tti.fi.'.tttttttlt..it.t..t'ti".l

J*TEST 33 IFORKL(ADD+5UB)*M01, EXPNT.RANGE.CODE ROM CONTENTS

THIS TEST VARIES THE EXPNT/®ERTM<830> VALUE THRU ITS FULL
RANGE TO VERIFY THE CONTENTS OF THE EXPNT.RANGE.CODE ROM, AND
ITS ASSOCIATED GATING LOGIC. TMSUMPATH-H" IS HELD CONSTANT AT "H",

REGISTER/LOCATIDN USE:
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MFACO+ -EBCSF] IN MEMDRY

MFACL+ -EACOF] IN MEMORY

ACO ~EBLSF) IN ACC, TO GENERATE ER-VALUE
AC1 -EACDF] IN ACC, TD GENERATE ER-VALUE
AC3 -(TEMP) FOR TEST, CDO°Y OF AC1

R0 -RCVY“D "FPSHIRFECTM AFTER "ADDFTM INSTR. EXEC
R1 ~ERCB:0> CNTR, (000)->(77T)
R2 ~fPS OURING TEST (F/D~MODES, FID=1, FMM=1)
R3 ~EXPECTED TARGET YICRGCADDRESS, FOR LDUB
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4315 013434
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005201

020127
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105137
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000732

104416
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020127
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020127
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000261

000207

012737

020127

003003
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1627137

000241

000207

0127317

005701

003002

005037

062737

000241

000207

000777

002624

000200

000402

000376

000200

000402

100000

000200

000200

002556

000200

002656

002646

002646

0025456

002656

NACY11l 30(1048) 02-SEP-77 22:41 PAGE 79 SEQ 0081

733 IFORKC(ADD+SUB)*N01, EXPNT.RANGE.CODE RON CONTENTS SEQ 0101

;- .

’ FPLENF -~(000)=F-MODE/(377)xD-NODE FLAC

?
’ -

; MODULE/ERROR INFO:

b}

3 FHUA/KE

3’ CROM/LATCHES, JREG/BUA, IFIRK.DECODE
3

3 FEXP/KY
) CRON/LATCHES, BUTC2:0>.LOGIC, EALU.DATA/CNIL(A-MINUS-B),
3 EXPNY.RANGE.COBE-LOCIC

3 .

3 FMOL/K10

» CPREVIOUSLY VERIFIED]

3
; FALU/K1L

3 CPREVIOUSLY VERIFIED] .

;, AR R R AR AR R AR AR R AR R AN R RN AN AR AR R EARR AR R AN G AR R AR AR RN AR RS
TST33: SCOPE

3

MoV #30.,$TIMES 330. ITER. OF TYHIS TEST

CLRB FPLENF 3SET F-NMODE KEY

v #040020,R2 sF~-MODE & FMM=1 FPS

]

3*LO0P ON F/D-MODE ENTERS HERE®

1$: CLR Rl 3SET ERCB30>=000 TO START LOOP

)

*DATA LODP DN ER<CB30> ENTERS HERE®
2§63 mec piLoge 7BUMP CLOCK IN.A.LOOP COUNT

JISR PC,5TEARB FCALCOLATE “EATM & “EBTM REQ”D TD GENERATE
3 THIS TMERTM FROM “ER=EA-MINUS-EB"

BCS 355 $IF SET, CAN’T DO THIS "ERTM VALUE

3

JSR PC,REGCOD ;GET R3 = EXP-D UBRK ADDR FOR

3 TRIS "ERTM/RANGE CODE

ZAPHFP sINIT TO HFP, SET FEC=(377)

SETF 3F~MODE

Lous 3LOAD HFP W/ EXP“D TARGET MICROADDR.

LDF NFACO,ACO sEBISF] FROM MFACO

LOF MEACL,ACY JEALDF FROM NFACt

LDFPS R2 3F/D-MODE & FMM=1

3

ERRPNT ;ODNT CHANGE DATA IN ERRDR LOOP

§om—————— ERROR~LOOP-ENTERS-HERE~~~=~~ -—

;

635: “srr AC1,AC3 3COPY DEST DATA
ADDF ACO,AC3 sIFORK(RITE), ER = EALDF=31 - EBLSF=01
TSTB LPTITE 3IF TIGHT LODP-ON-ERROR SET, THEN HANG IN LOOP

BNE 635 ; WITH/ LINE-CLOCK DFF, & FPS(FID=1/FMM=0)

3

MED JRFEC sGET FPSHI#FEC AFTER

cuP RO, #140016 3DID HFP UBREAX ?

BEQ 35% 3YES ~ ON TO NEXT DATA SET

ERROR 103 JUFP MISSED THE TARGET

MACY1l 30(1046) 02-SEP-77 22:41 PAGE BO SEQ 0082

733 IFORKT(ADD+SUB)*M0], EXPNT.RANGE.CODE ROM CDNTENTS SEQ 0102

;"IFORK/(ADD+SUB)*M0 EXPNT RANGE.CODE ROM ERR®
’ E-OBRK = EXP“D HFP. U3REAK TARGET

’ ~FPS-- = HFP FPS STATUS WORD BEFORE UBRK (F/D-MODE)

; ERCB30> = VALUE IN ER DURING TEST
3 R-FPSHI/FEC = RCV"D FPSHI/FEC AFTER, EXP*D (140016)

3 EBUSFI = EXPNY VALUE IN EB, YD GENERATE ER VALUE

3 EACDF] = EXPNT VALUE IN EA, TD GENERATE ER VALUE

3

s*NEXT “ER" VALOE"

355 INC Rl ;BUMP "ERTM LOOP CMTR

cup RI,#777 ;AT UPPER LIMIT ?

BLE 25 ;NOT YET

;
*NEXT FPS(F/D) VALUE*

COMB FPLENF 3 INVERT SENSE OF F/D KEY

BEQ 395 3DONE IF (0) AGAIN

BIS #BIT7,R2 3ELSE SET D-MODE IN FPS

BR 1s 3 AND LDOP ON YER® AGAIN

;

J*DONME WITH TESTING*
3953 ZAPHFP JCLEAN 0P HFP AFTER

BR TST34 3 $ON TO NEXT TEST

3

}

SULIILTIIIHLEIRI0RTR L0800 00 000020008087 00F00702 0700700000 7101871117

}

7

H

}

}

?

?

3
GTEAEB:

108

11§:

205

215

SUBR TO GENERATE NECESSARY EALDFI(MFAC1) AND EBISFI(MFACO)

EXPNT®S TO FURM ER<B:0> VALUE REQ°D

R1 = LINPUT ERCB:0> VALUE, (000)->(777)

MFACO = EBLSF] EXPNT VALUE

NFACL EALDF) EX2PNT VALUE

cup R1,#402 JER >= 402 ?

BGE 108 ;BR IF VES

M 14 R1,8376 JER <= 376 2

BLE 20% sBR IF VES

SEC 3(377)-(401) RANGE CAN°T 0O

RTS pc JAND EXIT

?

MOV #200,MFACL+0 JEACOF] = 001<14:07>

CNP R1, 4402 ;AT ER=402 ?

BGT 115§ 7BR IF PAST
MOV #100000,MFACO+0 JRESET EBLSF] CNTR

sua #200,MFACO+0 ;COUNT DOWN

CLe 30K RETURN

RTS ec 7AND EXIT

}

MOV #200,MFACO+0 JEBLSF]1 = 001<14:07>

ST R1 ;AT ER=000 2

BGT 218 ?BR IF PAST

CLR MPACL+O JRESET EALDF1 CNTR

ADD #200,MFACL+0 sCOUNT UP

CcLC ;0K RETURN
RTS pC 7 AND EXTT



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
DAFPER.P11 02-SEP-77 17250

4318

4319

4320

4321

4322

013440

013444

013446

013450

013452

012703

020123

002402

022323

000774

013500

4343

4344

4345

4346

4347

4348

4349

4350

4351

4352

4353

4354

4355

4356

4357

4358

4359

4360

4361

4362

4363

4364

4365

4356

43617

4368

4369

4370

4371 000071

4372

4373 013544 000400 000000 000174

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.P11 02-SEP~77 17:50

013454

013460

013464

013470

013472

013474

013476

016346

015303

105737

001001

005003

052603

000207

177774

1777112

002624

013500 000000 000000 000161

013506 000001 000000 000162

013514 000002 000000 000163

013522 000014 000000 000165

013530 000031 000001 000164

013536 000000 000164

4374

4375

4376

43717

4378

4379

43890

4381

4382

4383

4384

4385

4386

4387

4388

013552 000710 000001 000174

013560 000750 000000 000175

013566 000765 000000 000173

013574 000777 000000 000172

013602 007777

MACY11 30(1046) 02-SEP-T77 22:41 PAGE 81 SEQ 0083
133 IFORKC(ADD+SUB)*M01, EXPNT.RANGE.CODE ROM CONTENTS SEQ 0103

I'x METROD:
;

’ BR = EACOF] ~ EBCSF]

’
3 000 o001 001 1

’ 316 3711 001 \1/
’ 377 \

’ 400 >-CAN°T BE DONE
’ 401 ¢
3 402 001 amn '
3 eee 001 o I DOWN COUNT
H 777 001 002 A7

)

FIIIIETRELTEILEII0L 00R0L LI R0 T I EITEIIRITEEIE000000000100000101 111
H

; SUBR 1O GET CONTENTS OF RANGE.CODE.RON, ASD

’ FORM INTO A MICROBREAK TARGET ADDRESS

;

3 R1 = INPUT ERCB:0> VALUE, UNTQUCHED

’ R3 = QUTPUT TARGET MICROADDRESS FOR LDUB

; FPLENF = 000=F/377=D HFP. NODES

’

RNGCOD: MOV $405,R3 JDATA TABLE PTR

1s: cup R1,(R3)+ 3(INPUT-VALUE) : (TABLE~VALUE)
BLT 25 ;STOP @ NEXT LARGEST

CcHp (R3)+, (R3)+ $BUMP PAST 2 ENTRIES
BR 15 $TRY AGAIN

JPOINTING AT NEXT -LARGEST - BACK UP 1 ENTRY
28: MOV -4(R3),-(SP) 3SAVE BASE VALUE

L1Y) ~5(R3I),RI 3GET D-MODE BITCO0> ALTER CODE
ISTB FPLENF JE-OR-D MODE ?
BNE 3$ 3BR IF D

CLR R3 3CODE=0 IF FP-MODE
3s: BIS (SP)+,R3 3FORM COMPOSITE ADDR.

RYS P 2AND DONE

’

3 TABLE FOR ABOVE:

’

; LOWN-ER ALTER IFORKC(ADDSUB)*MO)

3 VALUE CODE MICRDADDRESS

? CODE ER<B:0>~-VALUE

408: o000, o, 161 3EQ 000

001, o, 162 ssT1 001

002, o, 163 3612 002-013

014, o, 165 3513 014-030

031, 001, 164 3GT3/MGY 031-070 (D/F~MODE)

011, o, 164 JHET 071-377

400, o, 174 3MET 400-707

MACY1l 30(1046) 02-SEP-77 22:41 PAGE 82 SEQ 0084
733 IFORKC(ADD+SUB)*M0], EXPNT.RANGE.CODE ROM CONTENTS SEQ 0104

710, 001, 174 JMGT/GT3 710-747 (F/D-MODE)

750, o0, 175 3613 750-764

765, 0, 173 J6T2 765-776

777, o, 172 3511 117

1717 3CEND>

H

SILLELETIIIIINITIT PR AT ORERLETIEIIENIEE800000200004000000 0000100001107



PDP-11/60 FP11-E HARDNARE
DQFPEA.P11

4389

4390

4391

4392

4393

4394

4395

4395

4397

4398

4399

4400

4401

4402

4403

4404

4405

4406

4407

4408

4409

4410

4411

4412

4413

4414

4415

44156

44117

4418

4419

4120

4421

4422

4423

4424

4425

4426

4427

4428

4429

4430

4431

4432

4433

4434

4435

4436

4437

4438

4439

4440

4441

4442

4443

4444

013604

013606

013612

013616

013622

013626

013632

013634

02-5EP-77

000004

170127

012704

012705

005237

012703

012523

012523

17350

040040

000006

013700

002640

002646

DIAGNOSTIC
$

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.PLIL

4445

4446

4447

4448

4449

4450

4451

4452

4453

4454

4433

4456

4457

4458

4459

4460

4461

4462

4463

4464

4455

4466

44567

4468

1459

4470

4471

4472

4473

4474

4475

4476

4477

4478

4479

4480

4481

4482

4483

4484

4485

4486

4487

4438

4489

4490

4491

4492

4493

4494

4495

4496

4497

4493

4499

4500

013636

013640

013644

013650

013654

013660

013662

013670

013672

013674

013676

013700

013704

013710

013714

013720

013724

02-SEP-T77 17:50

104406

172437

172437

174037

105737

001367

104426

001401

104055

077426

000414

1777177

125252

052525

000000

000000

000000

003060

002646

002656

002645

002646

000000

000000

000000

177177

125252

052525

002655

MACY11 30(1046) 02-SEP-77 22341 PAGE 83 SEQ 0085
T34 FRACTION, FPINMUX-INBUF~FSPAOMUX-FSPAD-FPOUTMUX DATAPATH, VIA "LOF/STP"TM SEQ 0105

’,ati'.tttttt..tt.fi'tttfi.tt‘tt.tt.t.lttttttlttttt.ttttIt..'ttttt'
*TEST 34 FRACTION, FPINMUX-INBUF-FSPADMUX-PSPAD-FPOUTNUR DATAPATH, VIA "LDP/STPF"

THIS TEST USES A FLOATING POINT “LDF/STFTM SEQUENCE, RUMNING
A SERIES OF DATA PATTERNS THRU YHE FP11-BE DATAPATH. THE

PATH INVOLVED HERE IS:

LOF: BN(DNUX) -> PPINNUK(DMUX) -> INBUF(A&B) ->
-> FSPADMUX{INBUF-A&B) -> FSPAD(ALB)

STF: FSPAD(AGB) -> FBUSA(ALB) -> PPOUTNUX(ALB) ~> BM(BUSDIN)

NOTE THAT PREVIDUS TESTS VERIFIED THE EXPONENT DATAPATH USING
THE “LDEXP/STEXPTM SEQUENCE.

REGISTER/LOCATION USK:

NFACO+ -EXPECTED F-MODE DATA
MPACl+ -RECEIVED FP-MODE DATA

ACO ~ACC REFERENCE

R3 -(TENP)

R4 ~COURTER FOR LOOPS
RS -DATA TABLE PTR

MODULE/ERROR INFO:

FRUA/XS

CROM/LATYCHES, JREG/BUA, FALU.CNTL(A), F.BUS.A-ENABLES, INBUF.A/B

FEXP/X9

CROM/LATCHES, BUTC2:0>-LDGIC, MULNET.ALU.CNTL(A.SELECT),
AR.CLK, FSPAD.WRITE/ENABLE(F)

FMUL/K10

NULNET-ALO(A-SELECT), FPOUT.MUX(PORYT-0,1)

FALU/K11

F.BUS.A(F.MODE), FSPAD(T.MIDE), FALO.DATA/CNTL(A), AR(F.NODE),
ROUND.BITS(F.MODE), FSPAD.IN.NUX

\
l
\
.
\
C
N
N
\
I
\
C
M
\
O
‘
\
l
\
.
\
.
%
‘
\
Q
f
l
\
‘
\
l
v
\
l
\
‘
V
“
\
'
v
“
‘
\
.
u
“
“
f
i
“
“
&
‘

PR Rkt e d E d s A L g 2 g R L T T e T I I

TST34: SCOPE

’

LDFPS #040040 3F-MODE/INTR-DISABL/TRUNCATE
MOV #5,R4 76 ENTRIES IN DATA TABLE
NDV #405,RS JPTR TO DATA

’

$*DATA LDOP ENTERS HERE®

10§: INC D¥LOCP ;BUMP CLOCK TN.A.LOOP COUNT
NOV #MFACO,R3 JINITIAL DATA
MoV (R5)+,(R3)+ 3GET IT FROM TABLE
MOV (R3)*,(RI)* JINTO MFACO

MACY11l 30(1046) 02-SEP-77 22:41 PAGE 84 SEJ 00356
T34 FRACTION, FPINMUX-INBUF-FSPADNUX-FSPAD-FPOUTMUX DATAPATH, VIA "LDF/ST?"? SEQ 0105

;
ERRPNT sDONT CHANGE DATA IN ERROR LOOP
P ——— ERROR-LOOP-ENTERS-HERE-~——m~m—m

;
635: LDF FPZERD,ACO 3(0,0) INTO SIGN/EXP/FRAC ACO

LDF MEACO,ACO sDATA THRU INBUF TO SPAD’S
StF ACO,MFACY 7DATA FROM SPAD”S THRU FPOUTMUX
TSTB LPTITE IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP
BNE 635 ; WITH/ LINE-CLOCK OFF, & FPS(FID=1/74M=0)

;
sNOW CHECK YHE DATA

CMP32M ,NFACO,MFACL 3(EXPECTED) = (RECEZIVED)?
BEQ 308 JYES -~ BR
ERROR 35 sNO- SIGRAL ERROR
s7LDF/STF FRAC DATAPATH ERRTM
3 EXPD ACO = 32.BIT DATA LOADED/EXPECTED
H RCYD ACO = 32.8IT DATA STORED

4

305: s0B R4,10§ 7COUNT ENTRIES
BR 75135 33 30N TO NEXY TEST WHEN DONE

b4

3-—--DATA FOR ABOVE TEST---

40S: «WORD 177777,000000 JWORD-A, ALL 1°5S

« WORD 125252,000000 H 1/0°s

«WORD 052525,000000 3 0/1°s

«WORD 000000,177777 JNORD-B, ALL 1°sS

- WORD 000000,125252 H 1/70°s

«HORD 000000,052525 ; 0/1°S

,}..l.ttll’ttt..t.ttl!t.ttlttttt.l’t...t*ltttttil’.tfii'tt.*t.tt'Ittt

J*TEST 35 FRACTION, 60. BIT DATAPATH, VIA "LDD/STD"

THIS TEST USES A FLOATING PDINT ®LDD/STD"TM SEQUENCE, RUNNING
A SERIES DF DATA PATTERNS THRU THE FP11-£ DATAPATH. THE
PATH INVOLYED HERE IS:

LDD: BM(DMUX) -> FPINMUX(DMUX) -> INBUF(A&LR) ~> FSPADMUX( INBUF-A&R) ->
~> FSPAD(ALB) ~-> AR(A&B)/FBUSA(INBUF-C&D) -> FSPADMUX(AR) ->
~> FSPAD(AN&B&CLD)

STD: FSPAD(A&B&C&D) -> FBUSA(A&B&C&D) -> FPOUTMUX(A&B&CAD) ~> BM(BUSDIN)

NOTE THAT PREVIOUS TESTS VERIFIED THE EXPONENT DATAPATH USINS
THE “LDX/STXTM SEQUENCE; AND THE "LDF/STF" PATH, DIRECTLY AGBOVE.

REGISTER/LDCATION USE:

B
 
N
S
 
N
 
N
0
 
e
 
N
 
W
 
N
 
N
G
 
W
 
N0
 
g
 
N
 
N
 
g
 
W
 
W
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DQFPEA.P11

4501

4502

4503

4504

4505

4506

4507

4508

4509

4510

4511

4512

4513

4514

4515

4516

4517

4518

4519

4520

4521

4522

4523

4524

4525

4526

4527

4528

4529

4530

4531

4532

4533

4534

4535

4536

4537

4538

4539

4540

4541

4542

4543

45414

4545

4546

4547

4548

4549

4550

4551

4552

4553

4554

4555

4356

013730

013732

013736

013742

013746

013752

013756

013760

013762

013764

013766

013770

013774

014000

014004

014010

014012

014020

014022

02-SEP-77 17350

000004

170127

012704

012705

005237

012703

012523

012523

012523

012523

104406

172437

172437

174037

105737

001367

104425

001401

104054

040240

000014

014030

002640

002646

003060

002646

002556

002645

002646 002656

®pP-11/50 FPl1-E HARD#ARE DIAGNOSTIC

DQFPEA.P11

4557

4558

4559

4560

4561

4562

4563

4564

4565

4566

4567

4568

4569

4570

4571

4572

4573

4574

4575

4576

4377

4578

4579

4580

4581

4582

4583

4584

4585

4586

4587

4588

4589

4590

4591

4592

4593

4594

4595

4596

4597

4598

4599

4600

4601

4602

4603

4604

4605

4606

4607

4508

4609

4610

4611

4612

02-SEP-77 17:50

014024 077430

014026

014030

014036

014040

014046

014050

014056

014060

014066

014070

014076

014100

014106

014110

014116

014120

014126

014130

014136

014140

014146

014150

014156

014160

014166

000460

17771711

000000

125252

000000

052525

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

1771717

000000

125252

000000

052525

000000

000000

000000

1771717

125252

052525

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

1771717

125252

052525

000000

000000

000000

MACY11l 30(1045) 02-SEP-T77 22341 PAGE 85 SEQ 0087
138 FRACTION, 60. BIT DATAPATH, VIA "LDD/STD® SEQ 0107

MFACO+. -EXPECTED D-MQDR OATA

NPACle ~RECEIVED O-MODE DATA

ACO ~ACC REFERENCE '

R3 -(TLNP)

R4 -COUSTER FOR LOOPS

RS =DATA TABLE PTR

MODULE/ERROR INFO:

FROA/KB .

CROM/LATCHES, JREG/BUA, FALU.CHNEL(A), F.BUS.A-ENABLES

FEXP/K9

CRON/LATCHES, BUTC2:10>-LOCIC, MOLNET.ALU.CRYTL(A.SELECT),

AR.CLK, FSPAD.VWRITE/ENABLE(D.MODE) )

FEUL/K10

MULNET-ALU(A-SELECT), FPOUTMUX(PORT-2,3)

FALU/K11

F.BUS.A(D.MODE), FSPAD(D.MODE), FALU.DATA/CNTL(A), AR(D.MODE),

ROOND.BITS(D.MODE)

W
 
e
 
N
S
 
N
S
 
N
S
 
g
 
N
G
 
N
 
e
 
N
G
 
N
0
 
N
P
 
e
 
W
 
N
 
N
 
N
 
N
 
W
 
W
 
N
 
N
 
N
S
 
N
 
e
 
N

;,tt"..t.'tfi.t*.tt.'.ttlitt’l.'*."f't'tit*tt!tfitt.‘.t.ttttlitIt

IST35: SCOPE

1
LDFPS #040240 ;D-MODE, INTR-DISABL/TROUNC

MOV $12.,R4 712. DATA TABLE ENTRIES

L1} ) #405,R5 ;PTR TO DATA
3

;*DATA LOOP ENTERS HERE®

1053 INC DWLOOP 380MP CLOCK IN.A.LOOP COONT

uov $MFACO,R3 $INITIAL DATA

MOV (RS)+,(R3)+ sFROM TABLE TO MFACO

oY (R5)*,(R3)+ 3

MDY (RS)+, (R3)+ 3

LI} (RS) e, (R3)e b3

’

ERRPRY sDONT CHAMGE DATA IN ERROR LOOP

pm———— ERROR-LOOP-ENTERS-HERE~==~ -~~~

3
63$: LDD FPZERO,ACO 3INIT ACO S/E/F=(0,0,0,0)

LDD MFACO,ACO 3DATA THRU FPULL DATAPATH TO SPAD°S
STD ACO,MFACL 3DATA FROM SPAD”S THRU FPPOUTMUX

TS18 LPTITE ;IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP

BEE 635 s WITH/ LINE-CLOCK OFF, & FPS(FID=1/P¥M=0)

]

3NON CHECK THE DATA

CMP64M ,MFACO,NFAC] J(EXPECTED) = (RECEIVED)?

BEQ 308 JYES - BR

ERROR 54 3NO -~ SIGNAL ERROR

J"LDD/STD FRAC DATAPATH ERR"

b EXPD ACO = 54.BIT DATA LOADED/EXPECTED

MACY11 30(1045) 02-SEP-77 22:41 PAGE 85 SEQ 0083

135 FRACTION, 60. BIT DATAPATd, VIA "LDD/STD" SEQ 0103

3 RCVD ACO = 654.3IT DArA STORED

3

305: 508 R4,10$ sCOUNT ENTRIES

BR TST36 124 308 TO NEXT TEST WHEW DONE

i

3=--DATA FOR ABOVE TEST-~-

405: - WORD “1,0,0,0 3WORD~-A, ALL 1°S

«#ORD AN,0,0,0 b 1/70°s

<WORD AP,0,0,0 b 0/1°S

«#0RD 0,41,0,0 JWORD-B, ALL 1°S

«WORD OpAN,0,0 H 1/70°s

«WORD 0,AP,0,0 H 0/1°s

« WORD 0,0,41,0 JWORD-C, ALL 1°S

«O0RD 0,0,A8,0 b 170°s

« WORD 0,0,AP,0 3 o/1°s

«HORD 0,0,0,M1 sWORD-D, ALL 1°S

- WORD 0,0,0,aN } 1/0°s

- WORD 0,0,0,AP 0/1°se

;’t"t.tfi!t..."fi*tt.ttt*.‘.ttttl..ttltt!lttitttlttttt AEARARRERRS

S®*TEST 36 FRACTION, FSPAD DATA PATTERNS, ACO-ACS

4

? THIS TEST RUNS A SERIES Of DATA PATTERNS THRU EACH OF THE FRACTION
3 SCRATCHPADS [FULL 60. BITS, D~MODEJ ACO - ACS.

;
’ ----------

H REGISTER/LOCATION USE:

1

4 MFACO+ -INPUT/EXPECTED DATA

4 MFACl+ -JUTPUT/RECEIVED DATA



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.P11

4613

4614

45615

4616

4617

4518

4619

4620

4621

4622

4623

4624

4625

4626

4627

4628

4629

4630

4631

4632

4633

4634

4635

4536

4637

4638

4639

4540

4641

4542

4643

4644

4645

4646

4647

4648

4649

4550

4651

4652

4653

4654

4655

4656

45657

4658

4659

4560

4661

4662

4663

4554

4665

4666

4567

4658

014170

014172

014176

014202

014204

0r4210

014214

014216

014220

014222

014224

014226

014230

014234

014240

014244

014246

014254

014256

02-3EP-77 17250

000004

170127

012705

005000

005237

012704

012524

100421

012524

012524

012524

104405

172437

174037

105737

001371

104425

001753

101056

040240

014702

002640

002546

002546

002656

002645

002646 002656

PDP-11/50 FP11-E HARDJARE DIAGNOSTIC

02-SEP-T77 17:50DQFPEA.P11

4669

4570 014260

4671

4672

4673 014262

4574 014266

4675

4676

4577 014270

4678 014274

4679 014300

4580 014302

4681 014304

4682 014306

4683 014310

4584

4685 014312

4696

4537

1688 014314

4589 014320

4690 014324

4691 014330

4692

4693 014332

4594 014340

4695 014342

4696

4597

4698

4699

4700

4701 014344

4702

4703

4704 014346
4705 014352

4706

4707

4708 014354

4709 014360

4710 014364

4711 014366

4712 014370

4713 014372

4714 014374

4715

4716 014376

4717

4718

4719 014400

4720 014404

4721 014410

4722 014114

4723

4724 014416

000751

012708

005200

005237

012704

012524

100421

012524

012524

012524

104406

172537

174137

105737

001371

104425

001753

104056

000751

012705

005200

005237

012704

012524

100421

012524

012524

012524

104406

172637

174237

105737

001371

104423

014702

0026540

002646

002646

002656

002545

002646

014702

002640

002646

002646

002656

0025645

002546

002656

002655
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FRACTION, FSPAD DATA PATTERNS, ACO-ACS

ACO...ACS5 -FOR DATA

RO

R4

R3

IODUL!IERRU! INrO:

FRUA/KB

SEQ 0089

SEQ 0109

-ACC. NUWBER, 0-5

-(PTR)
-DATA TABLE PER

CROM/LATCHES, JREG/BUA, PALU.CNTL(A), F.BUS.A-ENABLES/EMIT.F

FEXP/X9

CROR/LATCRES, BUOTC230>-LOGIC, MULBEY.ALU.CHYL(A.SELECT),

F3PAD . WRITR/ENABLE(D.NODE)

FMUL/K10

CPREVIOUSLY VERIFIED]

FaLe/k11

F.8U8.A(D.MODE), FSPAD(D.MODE), FALU.DATA/CNTL(R), AR(D.MODE)

3 ".'t.'tt...t.’*'t"ti.l".tt.'t.'.l F2 222122 283222282t 222223 2217

TST36: SCOPE

3

LOFPS $040240 3 INTR-DISAB/D-MODE/TRUNC

3 DATA PATTERNS IN TMACO"
105 L1} #405,RS 3PTR TD DATA

CLP RO 3ACC NDMBER CNTR

H
3*DATA LOOP ENTERS HERE*

2052 Inc bpWLonP 3BUMP CLOCK IN.A.LOOP COUNT
MOV EMFACO+0,R4 SINITIAL DATA IN NFACO

(1) ] (R5)+,(R4)e GET WORD-A
BNI 113 sIf -, DORE FOR NOW

Mov (R5)+,(R4)+ 3GET WORD-B

MOV (R5)+,(R4)+ JGET WORD-C

MoV (RS5)+, (R4)+ 3GEY WORD-D

H
ERRPNY 300HT CHANGE DATA IN ERROR LOOP

-------- ERROR~-LOOP-ENTERS-HE RE~—~~==~e

H

60$: LDD MFACO,ACO JDATA~PATTERN -> ACC

STD ACO,MFACL JACC -> MEMORY

TSTB LPTITE ;IF TIGHY LOOP-ON-ERROR SET, THEN HAEG IN LOOP

BNE 605 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)

H

CMP64M MFACO,NFACL 7 (LOADED) = (STORED) 2?

BEQ 205 3BR IF AGREE

ERROR 56 3ELSE FSPAD DATA ERROR

3®FSPAD DATA ERRORTM

H ACCRER = ACCOUOMULATIR NUMBER (0) -> (5) UNDER TEST

; EXPD ACC = LOADED/EX ECTED 54.BIT DATA
) RCYD ACC = RECEIVED 54.BIT DATA

MACY11l 30(1045) 02-SEP-77 22:41 PAGE 88 SEQ 009¢

736 FRACTION, FSPAD DATA PATTERNS, ACO-ACS SE2 0119

;
3R 203 FNEKT DATA PATTERN

3
3 DATA PATTERNS IN *AC1®

118: L (1} #405,RS sPTR TO DATA
INC RO 3BUMP ACC NUMBER CNTR

?
3*DATA LOOP ENTERS HERE®

215: INC DWLOOP 3B8UMP CLOCK IN.A.LOOP COONT

MOV RMFACO+0,R4 SINITIAL DATA IN MFACO

MDY (RS)+,(R4)¢ $GET WORD-A
BNI 125 3IF -, DONE FDR NOW

xOv (RS)+, (R4)+ JGET WORD-B
uov (R5)+,(R4)+ 3GET WORD-C

MOV (R5) ¢, (RA)+ #GET WORD-D

;
ERRPNT sDONT CHANGE DATA IN ERROR LOOP
R ~=-ERROR-LO0P-ENTERS ~HERE~——=———~

3
6152 LDD MFACO,AC]L JOATA-PATTERN -> ACC

STD AC1,MFAC] $ACC -> MEMORY
TSTH LPTITE sIF TIGHT LOOP-GN-ERROR SET, THEN HANG IN LOQP
BNE 61§ 3 WITH/ LINE-CLOCK OFF, & FPS({FID=1/FMM=0)

;
CMP64NM ,MFACO,MFACL 3(LOADED) = (STDRED) ??
BEQ 215 sBR IF AGREE

ERROR 56 JELSE FSPAD DATA ERROR
3"FSPAD DATA ERROR"TM

3 ACCRES = ACCUMULATIR NUMBER (0) -> (5) UNDER TEST
3 EXPD ACC = LOADED/EX?ECTED 64.BIT DAT

p) RCYD ACC = RECEIVED 54.BIT DATA
}

BR 215 SNEXT DATA PATTERN

jmmmmm e -—-DATA PATTERNS IN "AC2"--cvcrcccmcane

125 NOV #405,R5 JPTR TO DATA
INC RO JBUMP ACC NUMBER CNTR

3

3*DATA LOOP ENTERS HERE*
2282 INC DYLOOP 7BUMP CLOCK IN.A.LOOP COUNT

L i)} §MFACO+0,R4 $INITIAL DATA IN MPACO
MOV (R5)+,(R4)* 3GET WORD-A

BMI 13% ;1F ~, DONE FOR NOW
MOV (R5)+,(R4)+ sGET WORD-8B

MOV (R5)+,(R4)+ 3GET WORD-C

NOV (RS)+,(R4)+ 3GET WORD-D

;
ERRPNT $DONT CHANGE DATA IN ERROR (O0P

Po—mmm——— ERRDR-LDOP-ENTERS-HERE-===~=--

;
625: LoD MFACO,AC2 sDATA-PATTERN -> ACC

STD AC2,MFAC] 7ACC => MEMORY

TSTB LPTITE JIF TIGHT LOOP-ON-ERROR S:iT, THEN HANG IN LDOP

BNE 62% s WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)

H
CNP64M ,MFACD,¥FACL s(LUADED) = (STURED) ?2?



PDP-11/60 FP11-E HARDWARE DIAGNDSTIC
DQFPEA.P11

4725

4726

4727

4762

4763

1764

4765

47656

4767

4768

4769

4770

1771

4772

47713

4774

4775

4776

4771

47178

4779

4780

012424

014426

014430

014432

0144136

014440

014444

014450

014452

014454

014456

014460

014462

014464

014470

014474

014500

014502

014510

014512

014514

014516

014522

014524

014530

014534

014536

014540

014542

014544

014546

02-5EP-77 17250

001753

104056

000751

012708

005200

005237

012704

012524

100421
012524

012524

012524

1044056

172737

174337

105737

001371

104425

001753

104056

000751

012705

005200

005237

012704

012524

100423

012524

012524

012524

104406

014702

002640

002646

002646

002656

002645

002646

014702

002640

002546

002656

PDP-11/60 FP11~E HARDWARE DIAGNOSTIC
DQFPEA.P11

4781

4792

4783

4784

4785

4786

4787

4783

4789

4790

4791

1792

4793

4794

4795

4796

47917

4798

4799

4800

4801

4802

4803

4804

4805

4806

4807

4808

4809

4810

4811

4812

4813

4814

43815

4816

4817

4818

4819

4820

4821

4822

4823

4824

4825

4826

4827

4828

4829

4830

4831

4832

4833

4834

48135

4836

014550

014554

014556

014560

014564

014570

014572

014600

014602

014604

014606

014612

014614

014620

014624

014626

014630

014632

014634

014636

014640

014644

014646

014650

014654

014660

014662

014670

014672

014674

014676

02-SEP-T7T7 17:50

172737

174304

172704

174337

105737

001367

104425

001751

104056

000747

012705

005200

005237

012704

012524

100423

012524

012524

012524

104406

172637

174205

172605

174237

105737

001367

104425

001751

104056

000747

000137

002546

002656

002645

002646

014702

002640

002646

002646

002656

002645

002646

015254

002656

002656

MACY11 30(1046)
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FRACTION, FSPAD DATA PATTERNS, ACO-ACS SEQ o111

BEQ 22§ : 3BR IF AGREE
ERROR 56 3ELSE FSPAD DATA ERRDR

3“FSPAD DATA ERRORTM

} ACCRES = ACCUNULATOR NUWBER (0) -> (5) D#DER TEST

? EXPD ACC = LOADED/EXPECTED 64.BIT DATA

3 RCYD ACC = RECEIVED 54.BIT DATA

}
BR 22§ JHEXT DATA PATTERN

}
3 DATA PATTERES INW "AC3"
13§ Ll #405,RS JPTR T0 DATA

c RO $BUMP ACC NUMBER CNTR

- 4

s*0ATA LOOP ENTERS RERE*
23§: iuc DHLOOP 3BUNP CLOCK IN.A.LOOP COUNY

Moy SNFACO+0, R4 SINBITIAL DATA IN NFACO

MOV (R5)+, (Re)+ JCET WORD-A

;1) 0 148 3IF -, DONE FOR %0¥ .
MOV (R5)%, (Re)e 3GET WORD-B

L1 (RS)+,(RE)+ 3GET WORD-C

nov (R5)+,(R4)+ 3GET WORD-D

4
ERRPNY JDORY CHANGE DATA IN ERROR LOOP

~~~~~~ ERROR-LOOP-ENTERS~HERE~~-=v—uum

H

63§: LDD MFACO,ACI sDATA-PATTERN -> ACC

STD ACI,NFACL JACC -> MEMORY

TSTB LPTITE JIF TIGHT LODP-DN-ERROR SET, THEN HANG IN LODP

BNE 63§ 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)

?

CHNP64M ,NFACO,NFACL s(LOADED) = (STORED) ??

EQ 23§ 3BR IF AGREE

ERROR 55 JELSE FSPAD DATA ERROR

3®FSPAD DATA ERROR®

H ACCHES = ACCUMULATIR NUMBER (0) ~> (5) UNDER TEST
H EXPD ACC = LOADED/EXPECTED 64.3IT DATA

; RCYD ACC = RECELVED 54.BIT DATA

}
BR 23% sNEXT DATA PATTERN

?
7 DATA PITTERHS IN "aACaTM

148 sov #405,RS sPTR TO DATA

INC RO 7BUMP ACC NUMBER CNTR

}

3*DATA LOOP ENTERS HERE*
248: InC pwLaoe »8UMP CLOCK IN.A.LOOP COUNT

MOV #MFACO+0,R4 SINITIAL DATA IN MFACO
MOV (R5)¢,(R4)+ JGET WORD-A

BMI 15 3IF -, DONE FDOR NOW

L) (RS)+,(Re)+ 7GET WORD-8

MOV {(R5)*,(R4)+ 3GET WORD-C
MoV (RS)+,(R4)» 7GET WORD-D

’
ERRPNY 3DONT CHANGE DATA IN ERROR LOOP
j}~====~=~ERROR-LOCP-ENTERS-HERE~~~~w=m=

H

MACY11 30(1046) 02-SEP-77 22:41 PAGE 90 SEQ 0092
T36 FRACTION, FSPAD DATA PATTERNS, ACO-ACS SEQ 0112

5452 LoD MFACO,ACI sDATA-PATTERN -> TEMP
STD AC3,AC4 JTEMP -> ACC

LDD AC4,AC3 3ACC -> TENMP
STD AC3, NFACL sTENP ~> MEMORY
1STB LPTITE 3IF TIGHAT LOOP-ON-ERROR SET, THEN HANG IN LOOP
BNE 645 3 WITH/ LINE-CLOCK QFF, & FPS(FID=1/FMN=0)

4

CMP64M ,MFACO,MFACL s(LOADED) = (STORED) ??
BEQ 245 7BR IF AGREE
ERROR 56 $ELSE FSPAD DATA ERROR
3"FSPAD DATA ERRORTM

3 ACCRER = ACCUNMULATIR NUMBER (0) -> (5) UNDER TEST
H EXPD ACC = LOADED/EXPECYED 64.BIT DATA

3 RCYD ACC = RECEIVED 54.BIT DATA

}
BR 245 $NEXT DATA PATTERA

4
J DATA PATTERNS IN "ACS5TM

15§ %0V #405,R5 SPTR TO DATA
INC RO 3BUMP ACC NUMBER CNTR

4
}'DITI LODP ENTERS HERE®

25§82 ix DWLDOP 3BUMP CLOCK IN.A.LOOP COUNT
HDV #MFACO+0,R4 JINITIAL DATA IN MFACO
MOV (R5)+,(R4)+ SGET WORD-A
aMI 16$ 5IF -, DONE WITH THIS TEST
Mav (RS)+,(R4)+ 3GET WORD-B
MOV (R3)+,(R4)+ GET WORD-C
MOV (R5)+, (R4)+ JGET WORD-D

}
ERRPNY #DONT CHANGE DATA IN ERROR LOGP
§om—————— ERROR-LOOP-ENTERS~HIRE~=~ouuee-

}
6552 LDD MPACO,AC2 sDATA-PATTERN -> TEMP

STD AC2,ACS JTENP -> ACC
LDD AC5,AC2 #ACC -> TENP
StD AC2,MFACL1 JTEMP -> MEMORY
TsS1B LPTITE #$IF TIGHT LOOP-DON-ERROR SET, THEN HANZ IN LOOP
BNE 6535 ; WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)

CHMP64M ,MFACO,MFACL }(LDIDED) = (STORED) ??
BEQ 258 7BR IF AGREE
ERROR 56 JELSE FSPAD DATA ERROR
3"FSPAD DATA ERROR®

H ACCH#R = ACCUMULATIR NOMBER (0) -> (5) UNDER TEST
] EXPD ACC = LOADED/EXPECTED 64.BIT DATA

3} RCVD ACC = RECEIVED 654.BIT DATA

H
BR 255 SNEXT DATA PATTERN

3
1642 Jue FSPDO1 JEXIT THE HARD WAY
b4

U R Nynirrneitl,

L
R
Y
R
Y

DATA FOR AROVE TEST:



PDP-11760 FP11-E HARDNARE DIACNOSTIC
DQFPEA.P11

4837

4838

4839

4840

4841

4842

4843

4844

4845

4845

4847

4848

4849

4850

4851

4852

4853

4854

4855

4856

4857

4858

4859

4860

4861

4862

4863

4864

4865

4866

4867

4858

4869

4870

4871

4872

4873

4874

4375

4875

48717

4878

4879

4880

4881

4382

4883

4884

4885

4885

4387

4388

4889

4390

4391

4892

014702

014710

014712

014720

014722

014730

014732
014740

014742

014750

014752

014760

014762

014770

014772

015000

015002

015010

015012

015020

015022

015030

015032

015040

015042

015050

015052

015060

015062

015070

015072

015100

015102

015110

015112

015120

015122

02-SEP-T77 17250

000000

000000

000120

000000

000040

000000

000005
000000

000012
000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

050000

120000

002400

005000

000120

000240

000005

000012

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

050000

120000

002400

005000

000120

000240

PDP-11/60 FP11-£ HARDWARE DIAGNOSTIC
DQFPEA.P1]

4393

4394

43895

4896

4897

4898

4899

4900

4901

4902

4903

4904

4905

4706

4907

4908

4909

4910

4911

4912

4913

4914

4915

4916

49117

49118

49137

4920

4921

4922

4923

4924

4925

4926

4927

49528

4929

4930

49131

4932

4933

4934

49135

4936

4937

49338

4939

4540

4941

4942

4943

4944

4945

4946

4947

4948

015130

015132

0151490

015142

015150

015152

015160

015162

015170

015172

015200

015202

015210

015212

015220

015222

015230

015232

015240

015242

015250

015252

015254

015254
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000000

000000

000000

000000

000000

000000

050000

000000

120000

000000

002400

000000

005000

000000

000120

000000

000240

000000

000005

000000

000012

17177177

000400

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000005

000012

000000

000000

000000

000000

000000

000000

000000

000000

MACY11l 30(1046) 02-SEP-77 22:41 PAGE 91
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465! ‘800000000,'50000000000000060,‘IO000000000000000:‘50000000000900000

~801010000,~80000000000000000,~80000000000000000,80000000000000000

~800100000,~80000000000000000,~80000000000000000, ~30000000000000000

~800000101,~80000000000000000,~80000000000000000,~B0000000000000000

~800001010,~80000000000000000,~80000000000000000,°B0000006000000000

~B00000000,~80101000000000000,-80000000000000000,~B0000000000000000

~800000000,~31010000000000000,~80000000000000000,~80000000000000000

~800000000,~80000010100000000,-~80000000000000000,~B00000000600000000

~B00000000,~80000101000000000,~80000000000000000,~B0000000000000000

~800000000,~80000000001010000,~B0000000000000000,~B0000000000000000

~800000000,+80000000010100000,~80000000000000000,~80000000000000000

~800000000,~80000000000000101,~80000000000000000,~80000000000000000

~B00000009,~80000000000001010,~80000000000000000,~B0000000000000000

~B00000000,~80000000000000000,~80101000000000000,~B0000000000000000

~390000000,-~80000000000000000,~81010000000000000,~80000000000000000

~800000000,~80000000000000002,~80000010100000000,~%0000000000000000

~800000000,~80000000000000000,-B0000101000000000,~B0000000000000000

~800000000,~80000000000000002,~B0000000001010000,~80000000000000000

~800000000,~80000000000000000,~B0000000010100000, ~80000000000000000

MACY1l 30(1046) 02-SEP-77 22:41 PAGE 92
T35 FRACTION, FSPAD DATA PATTERNS, ACO-ACS

~300000000,~80000000000000000,~80000000000000101,-80000000000000000

~800000000,~80000000000000002,~B0000000000001010,~80000000000000000

~800000000,~80000000000000000,~80000000000000060,~B0101000000000000

~800000000,~B0000000000000000,~B0000000000000000,~81010000000000000

~800000000,~30000000000000000,~B0000000000000000,~B0000010100000000

~800000000,~B80000000000000000,~80000000000000000,~80000101000000000

~800000000,~80000000000000009,~80000000000000000,~B0000000001010000

~800000000,~80000000000000000,~B0000000000000000,~80000000010100000

~300000000,~80000000000000000,~80000000000000000,~80000000000000101

~800000000,~B0000000000000000,~B0000000000000000,~B0000000000001010

-1 ;<DONE>

}

FSPOOL:

8R 5137 3 JNEXT TEST, THE HARD WAY
H

FULLILIETININIIIZI0000002800000 000 0000000000000 00007080000080208101171

AR A RN R A AN RN N A AN AR AN AR AN AR R E RN RN RN RARRE AARNREAAR RN AR

3*TLEST 37 FPINIT/PP.EMIT.(ELF)/FSPAD EXACT.ZERD

x

THIS TEST VERIFIES THAT THE "FP.INITTM FLOW CURRECTLY STORED
A (200,000000,000000,000000) IN THE "EXACT.ZERDTM (FSPADLL71)
ACCUMULATOR. NOTE THAT ONLY BITS <573:03> ARE CHECKED HERE, THE
OTHERS <59:58>="01" WILL BE VERIFIED LATER; THEY ARE NOT
DIRECTLY VISIBLE. THIS TEST ALSD INDIRECTLY VYERIFIES THE
"FP.EMIT.F® LOGIC, WHICR #AS USED TO GENERATE THE ZEROES.
THE EXPONENT AND SIGN FIELDS ARE ALSD VERIFIED TO BE TM0" aND

(000).

_———— -

REGISTER/LOCATION USE:

W
E
 
W
D
 
N
 
N
 
N
 
N
 
N
 
N
 
N
 
N
 
N
 
N
 
N

SEQ 0093

SEQ 0113

SEQ 0094

SEQ 0114



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.P11

4949

4950

4965

4965

4967

4968

4969

4970

4971

4972

4973

4974

4975

4976

4977

4978

4979

4980

4981

4982

4983

4984

4985

4986

4987

4988

4989

4990

4991

4992

4993

4991

4995

49956

4997

4998

4999

5000

5001

5002

5003

5004

015256

015250

015264

015266

015272

015274

015276

015302

015304

015306

015312

015320

015322

000004

170127

104405

172437

174000

170400

105737

001374

172400

174037

104425
001401

104107

02~SEP-77 17:50

040240

003004

002645

002646

003060 002645

PDP-11750 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.PI11

5005

5006

5007

5008

5009

5010

5011

5012

5013

5014

5015

5015

5017

5018

5019

3020

5021

5022

5023

5024

5025

5026

5027

5023

5029

5030

5031

5032

5033

5034

5035

5036

5037

5038

5039

5040

5041

5042

5043

5044

5045

5046

5047

5048

5049

5050

5051

5052

5053

5054

5055

5056

5057

5058

5059

5060

015324

015326

015332

015336

015340

015344

015346

015350

015352

015354

015356

0153562

015364

015370

015374

015402

015404

02-5EP~77 17250

000004

170127

012704

104406

172737

174300

170401

170402

170404

172700

105737

001356

174337

040437

104425

001401

104007

040240

177500

003070

002645

002656

002656

003070 002656

MACY11l 30(1046) 02-SEP-77 223141 PAGE 93 SEQ 0095
137 FPINIT/FP.ENLIT.(ELF)/PSPAD EXACT.ZERD SEQ 0115

MFACO+ -0UTPUT D~MODE DATA; SHOULDBE "EXACT.ZERDTM

ACO ~(TEMP)

MODULE/ERROR INFO:

FNUA/KS

CROM/LATCHES, JREG/BUA, FALU.CMTL{ZERO,A), FSPAD.ADDR.MUX/REG,
F.BUS.A-ENABLES/BMIT.F

FEXP/K9:

CRON/LATCHES, BUT(230>-LOSIC,
FSPAD.URITE/ENABLE(D), PP.ENIT.F

FMUL/K10

(PREYIOUSLY VERIFIED]

FALU/K11

F.BUS.A(D.MODE), FSPAD(D.MIDE), FALU.DATA/CNTL{A,ZERD),

N
S
 
N
G
 
e
 
N
 
N
 
N
 
N
P
 
N
S
 
N
 
G
 
W
 
N
 
e
 
W
 
N
S
 
N
 
e
 
N
 
N
 
N
 
N

)RR AR R AR AR AR AR R A AR RN AR RN R R AN NN AR AR AR NN AR AN ANARRARRAAR S

TST37: SCOPE

4
LDFPS #040240 SINTR-DISAB/D~-MODE/TRUNC

¥
ERRPNY sDONY CHANGE DATA IN ERRDR LOOP

}-====~~~ERRDR-LDOP-ENTERS~HERE ~~=-vaue

}
LDD FPALTP,ACO 7PRESET DUTPUT TD 4%(052525)
STD ACO,ACO #COPY ACIDF) -> ACLCSF)

635: CLRD ACO JREAD FSPADE17] “EXACYT.ZEROTM
TSTH LPTITE 3IF TIGHT LODP-ON-ERROR SET, THEN HANG IN LOOP
BNE 635 3 WITH/ LINE-CLOCK OFF, & FPS(PID=1/7MM=0)

3}

LDOD ACO,ACO JCOPY ACLSF1 ~-> ACCDF]
STD ACO MFACO SACLDF] -> MEMORY

;

CuP64M ,FPZERO,NFACO JANSHER = (0,0,0,0) 2??
BEQ ST40 12 PNEXT TEST IF AGREE
ERROR 107 : JELSE ERROR

s FRACTION/CLRD-EXEC/FPENIT.” DATA ERR"TM

3 RCYD ACO = RECEIVED DATA, EXP<D (000000,000000, 000000,000000)

i

;,tttt'.tttt't*.'lttt'i'lit.'t..*ttttfill.'*.ttt.i'tttltttt'ti.ltfi

J*TEST 40 FRACTION, FSPAD ADDRESSING VIA RIDF] AND RLSFI

; THIS TEST VERIFIES THE SCRATCHPAD ADDRESSING FUNCTIONS:
; RLSF1C3:0> == TMOTMEFIRBC2:0> AND
; REDFI<3:0> == “00"PFIRBCT:5>
7

MACY11 30(1046) 02-SEP-77 22:41 PAGE 94 SEQ 0096
T40 FRACTION, FSPAD ADDRESSINS VIA RLDFJ AND RCSFJ SEQ 0116

ADDRESS MODES IN THE ?RACTIUN SCRATCEPADS.

THIS TESTY LOOKS FOR STUCK 0/1 CONDITIONS IN THE 3 LOW ORDER
BITS DF THE SCRATCHPAD ADORESS PATH, FROM FIR -> THE SPAD.

REGISTER/LOCATION USE:

MFACO+ ~INPUT DATA PATTERN
MFACl+ -0QUTPUT, AFTER ADORESSING CHECK

ACO -(TENP)

ACS ~(TENP)

MODULE/ERROR INFO:

FNUA/KB

CRON/LAYCHES, JREG/BUA, FALU.CNTL, FSPAD.ADDR.MUX/REG,

FEXP/K9

CROM/LATICHES, BUTC2:0>-LDGIC

FMUL/K10

CPREVIOUSLY VERIFIED]

FALU/K11

F.BUS.A(D.MODE), FSPAD.ADDR(D.MODE)

\
O
\
O
\
.
\
l
\
l
\
'
\
.
‘
I
M
\
.
\
C
\
C
\
l
\
c
\
.
\
'
\
‘
\
.
\
a
\
l
\
.
\
.
\
‘
\
l
\
a
\
"
v
\
.
\
l

’,iit'ttfi.tfitI"fl'...'..tt'.‘t’t*tl.tfitttfi.'.tttll'tt'l'ittfit"tt

TST40: SCOPE

;
LOPPS #040240 JINTR-DISAB/D-MODE/TRUNC
MOV #177600, R4 7MASK TD ZAP SIGN/EXPNT

R T— RCSP1=FIRBC2:0> ADDRESSING, CHECK FOR STUCK=0°S, BITS<220)-~mmmmommmue
ERRPNT 7DONT CHANGE DATA IN ERROR LOOP
3==—==v-~~ERROR=LOOP-ENTERS~HERE~~~~—an

59%: LOD FPZEAP,AC3 3 (FPZEAP) -> FIRBCT16>="11"
STD AC3,ACO FFIRBCTZ6>="11" -> FIRBC2:0>="000"
CLRD ACl 7ZEROES -> FIRBC2:0>=%001"
CLRD AC2 3ZERDES -> FIRBC2:0>="010Q"
CLRD AC4 3ZEROES ~> FIRBC2:0>="]100"
LDD ACO,AC3 sFIRBC2:0>="000" -> FIRBCT7:6>="11"
1518 LPTITE 7IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LDOP
BNE 59§ 7 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)

3
STD AC3,¥FACL $FIRBCT:6>="11" -> NFAC1
31C R4, MFACI 7ZERD UNWANTED 3ITS OF RESULT,
CMP64M ,FPZEAP,MFACL 7COMPARE (EXPD):(RCVD), FOR EQ/NE
BEQ .+4 7BR IF AGREE
ERROR 07 3SIGNAL ERROR ... [F NOT
F"FSPAD ADDRS ERROR; RESF 1"
; RCVD ACC = RECEIVED ACC AFTER SEQ, EXP-D TO RE (125,AP,AP,AP)
; N3T (0,0,0,0)



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.P11

5051

015406

015410

015414

015416

015420

015422

015424

015430

015432

015436

015442

015450

015452

015454

015456

015462

015464

015466

015470

015474

015476

015502

015506

015514

015516

015520

015522

015526

015532

015536

015542

015546

015550

015554

015562

015564

02-SEP-77 17:50

104406

172437

174003

170401

170402

172403

105737

0013567

174037

040437

104425

001401

104007

104406

172737

174304

170400

172704

105737

001370

1743137

040437

104425

001401

104007

104406

172437

172537

172637

174037

105737

001365

040437

104425

001401

104006

003070

002645

002656

002556

003070 002656

003070

002645

002656

002656

003070 002656

003070

003060

003060

002656

002645

002656

003070 002656

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

DIFPEA.PI11

Si1?

5118

5119

5120

5121

5122

5123

S124

5125

51256

5127

5128

5129

5130

5131

5132

5133

5134

5135

5136

5137

5138

5139

5140

5141

5142

5143

5144

5145

5146

5147

3148

5149

5150

5151

5152

5153

5154

5155

5156

5157

5158

5159

5160

5161

5162

5163

5164

5165

5166

9157

5168

5169

5170

5171

5172

015556

015570

015574

015600

015604

015610

015614

015616

015622

015630

015632

02-SEP-TT 17:50

104406

172737

172537

172637

174337

105737

001365

040437

104425

001401

104006

003070

003060

003060

002656

002545

002656

003070 002656

MACY11 3

140
0(1045) 02-SEP-77 22:41 PAGE 95
FRACTION, FPSPAD ADORESSING VIA RCDFI AND RLSF)

SEQ 0097

SEQ 0117

. . 3 .

j===~———---——RCSFI=FIRBC2:0> ADORESSING, CHECK FOR STUCK-1°S, BITSC110>=mm=mma-me=x

ERRPRTY

}~=~=-—~-ERROR-LODP-ENTERS-HERE

sDONY CHANGE DATA IN ERROR LOGP

60$: LbD PPZEAP,ACO 3 (FPZEAP) -> FIRBCT:6>="00"
51D ACO,AC3 FFIRBCT26>="00" -> FIRBC2:0>="011"

CLRD AC1 3ZEROES -> PIRB230>="001"

CLRD AC2 3ZEROES -> FIRBC2:0>="010"

LoD AC3,AC0 JFIRBC2:0>="011" -> FIRBCTI6>="00"

TSYB LPTITE 3IF TICHY LOOP-ON-ERROR SET, THEN HANG IN LOOP

BSE 60% 3 WITH/ LIBE-CLOCK OFF, & FPS(FID=1/¥MM=0)

3

STD ACO, NFACL JFIRBCT165>="00" -> MFAC1

BIC R4, MFAC] 7ZERD UNWANTED BITS OF RESULY,

CNP64M ,FPZEAP,NFAC 3COMPARE (EXPD):{RCVD), FOR EQ/NE

BEQ or4 3BR IF AGREE

ERROR 07 7SIGNAL ERROR ... IF NOT

$"FSPAD ADDRS ERROR; RCSFI® .

3 RCYD ACC = RECEIVED ACC AFTER SEQ, EXP"D T0 BE (125,AP,AP,AP)

) ¥OT (0,0,0,0)

;

P ~RCSFI=FIRBC2:0> ADDRESSING, CHECK FOR STUCK-1, BIT(2>~=-—m——emem-

ERRPNT ;DONT CHANGE DATA IN ERROR LOOP

} -=——----ERROR-LOOP-ENTERS ~HERE—=~=—==~
61512 LDD FPZEAP,AC3 3(FPZEAP) -> FIRBCT:6>="11"

STD AC3,ACH JFIRBCT165>="11" ~> FIRBC2:0>="100"

CLRD ACO 3ZERDES -> FIRBC2:0>="000"

LbD AC4,AC3 FFIRBC2:0>="100" -> FIRBC7:6>="11"

TSTB LPTITE }IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOGP

BNE 515 s WITH/ LINE-CLDCK OFF, & FPS(FID=1/F4%=0)

3

STD AC3,MFACL FFIRBCTI6>="11TM -> MFACI

BIC Re,MFACL 3ZERO UNMANTED BITS OF RESULT,

CMP64M ,FPZEAP,NFACL 3COMPARE (EXPD):(RCVD), FOR EQ/NE

BEQ .4 $BR IF AGREE

ERROR 07 3SICMAL ERROR ... IF NDT

3"FSPAD ADDRS ERROR; RCSFI"

; RCYD ACC = RECEIVED ACC AFTER SEQ, EXP-D TO BE (125,AP,AP,AP)

: a0Y (0,0,0,0)

’
e RCDFI=FIRBC7:6> ADDRESSING, CHECK FOR STUCK-0°S, BITSCTI6>==———-evemmn

ERRPNT 7DONT CHANGE DATA IN ERROR LDOP

-------- ERROR-LOOP-ENTERS—~HERE~=mmmmwm

6282 L0D FPZEAP,ACO 3(FPZEAP) -> FIRBCT:6>="00"

LDD FPZERD, ACL ;ZERDES -> FIRBC7:6>="01"

LDD PPZERD, AC2 FZERDES -> PIRBCTz6>="10"

STD ACO,NFACL sFIRBCT26>="00" ~> NFAC1

TSTB LPTITE 71F TICHT LOOP-ON-ERROR SET, THEN HANG IN LODQP

BNE 62% 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)

P

BIC R4, MFACL 7ZERD UNWANTED BITS OF RESULT,

CHPE4N ,FPZEAP, NFACL 7COMPARE (EXPD):(RCVD), FOR EQ/NE

BEQ -+4 3BR IF AGREE

ERROR 05 $SIGRAL ERROR ... IF NOT

J"FSPAD ADDRS ERROR; RCDFI"

3 RCYD ACC = RECEIVED ACC AFTER SEQ, ©XP°D T0 BE (125,AP,AP,AP)

MACY11l 30(1046) 02-SEP-77 22:41 PAGE 96 SFE2 0198

T40 FRACTIDN, FSPAD ADDRESSING VIA RCDF1 AND RC5F] SEQ 0113

; u3T (0,0,0,0)

;
e -RCDFI=FIRB<7:6> ADDRESSING, CHECK FOR STUCK-1°S, BIT5C736>——-ommceom—nac

ERRPNT 7DONT CHANGE DATA IN ERROR LOOP

-------- ERROR-LOOP-ENTERS~HERE——mmmwmm

6353 LDD FPZEAP,AC3 3(FPZEAP) -> FIRSCT:6>="}11"

LDD FPZERD,ACL 3ZEROES -> FIRBCT:6>=401"

LDD FPZERD, AC2 JZERDES -> FIRBCT:6>="10"

STD AC3,MPACL FFIRBCTI63="11" -> MFACl

TSTB LPTITE sIF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP

BNE 635 ; WITH/ LINE-CLOCK OFF, & FPS(FID=1/F¥M=0)

’

BIC R4, MFACIT ;ZERQ UNWANTED BITS OF RESULT,
CMP64M ,FPZEAP,MPACL 3COMPARE (EXPD):(RCVD), FUR EQ/NE

BEQ o+4 7BR IF AGREE

ERROR 06 7SIGNAL ERROR ... [F NOT

$#FSPAD ADDRS ERROR; RCDFI®

RCYD ACC = RECEIVED ACC AFTER SEQ, EXP°D YO BE (125,AP,AP,AP)

NOT (0,0,0,0)

}

ARER AR AR R AR RN AR RN AR R AN R AR R AR AR R R AR AR AR A AR AR R AR A RN RAAR AR AN
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JETEST 4
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N
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N
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N
S
 
N
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N
 
N
 
N
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1 FRACTION, FSPADCCDI.WRITE/ADDRS-FORCE: USING "LDF"TM

THIS TEST CHECKS THE F/D-MODE WRITE.SECT.FSPADLCD) LOGIC, AND

THE FSPAD.SECTCCD] FORCE-ADORESS~-17 LOGIC, USING THE FOLLUWING:

LDF: (~CONVSP) & (F.MODE) -> (FORCE.ADRS.17).FSPAD.SECTILCD]

(-UCONVSP) * (F.MODE) -> (-WRITE).FSPAD.SECTLCD)

REGISTER/LOCATION USE:

ACO

AC3

MEACO»

MEACLe

-INPUT OATA, F/D-40DZ

~QUTPUT DATA, F/D-MODE

-ACO IN MEMORY

=AC3 IN MEMORY

MODULE/ERROR INPO:

FNUA/KS

CRON/LATCHES, JREG/BUA

FEXP/K9

CROM/LATCHES, BUTC2:0>~LOGIC, FSPAD.WRITE/ENABLE(F/D)

FMUL/K1LO

CPREVIODOSLY VERIFIED)

FALU/X11

FSPAD.WRITE.ENB/ADDR(F/D.MIDE)



PDP-11/50 FP11-E HARDWARE DIAGNDSYIC
DQFPEA.P11

5173

5174

5175

5176

517

5178

5179

5180

5181

5162

5183

5184

5185

5186

5187

5188

5189

5190

5191

5192

5226

52217

5228

015634

015636

015642

015646

015650

015654

015656

015660

015664

015666

015670

015674

015700

015706

015710

015712

015720

015722

000004

170127

172437

104406

172737

170001

172700

105737

001374

170011

174037

174337

104425

001401

104057

104425

001401

104050

02-SEP-77 17:50

040240

003004

003024

002645

002646

002556

002646 003004

002656 003074

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.P11

5229

5220

5231

3232

5233

5234

52135

5236

52137

5238

5239

5240

5241

524)

5243

5244

5245

5246

5247

5248

5249

5250

5251

5252

5253

5254

5255

5256

5257

5258

5259

5260

5261

5262

52563

5264

5265

5266

5267

§268

5269

3270

5271

5272

52713

5274

5275

5275

52717

5278

5279

5280

5281

5282

5283

5284

015724

015726

015732

015736

015740

015744

015746

015750

015754

015756

015760

015764

015770

015776

016000

016002

016010

016012

02-SEP-T77 17:50

000004

170127

172437

104406

172737

170001

176003

105737

001374

170011

174037

174337

104425

001401

104057

104425

001401

104060

040240

003004

003024

002645

002646

002656

002546

002656

003004

003010

MACY11l 30(1046) 02-3EP-77 22:41 PAGE 97 SEQ 0099

T41 FRACTIOR, FSPADLCDI.JRITE/ADDRS~FORCE: USING “LDF® SEQ 0119

’.ti"..'t.'.'*"....fi.....Qt'tt..t't.ttg.t.t..ttt.‘fiifittt.'i'tt

TST41:

6352

1052

SCOPE

’
LOFPS §040240 »INTR-DISABLE/D-MODE/TRURCATE

LDD FPALIP,ACO 3(052525,052525, 052525,052525) -> ACOCA,B,C,D]

3
ERRPNY $DONT CHANGE DATA IN ERROR LOOP

}~==wweee-ERROR~LOOP-ENTERS~HE RE =~ -~

3
LbD FPALTN,AC3 3(125252,125252,125252,125252) ~> AC3CA,B,C,D]

SETF 3ENTER F-MODE

LD' ICO,ACS ,ACO:‘,B,0,0] -> AC3IA,B,-,-J

TSTH LPTITE 3IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP

BRE 63% 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)

3
SETD 3BACK TD D-MODE

STD ACO,MFACO $3CET ACOLA,B,C,D3 -> MFACO -

STD AC3,NFACL JGET AC3ICA,B,C,D1 -> MFAC!

¥
J*SEE THAT ACOLA,B,C,D] WAS KEPT INTACT*

CMP64M ,MFACO,FPALTP 3= (052525,052525,052525,052525) ??

BEQ 108 sBR IF OK

ERROR 57 JELSE ERROR

3“FSPAD FP-INSTR MODIFIED SRC~-ACC ERRTM
] HFPP ACO = SRC 64.BIT DATA FOR OPERATION = (AP,AP,AP,AP)

) RCVD AC3 = 64.BIT DATA STORED AFTER F<->D MODE CONVERT

r

$*SEE THAY OUTPOT 'ACC #AS WRITTEN AS SPECIFIED®

CMP64M ,MFACL,FPAPAS 3= (052525,052525,125252,125252) ??

BEQ T3T42 134 s NEXT TEST IF ALL OK

ERROR 50 JELSE ERRODR

s"FSPAD-SECTLCD] ADDRS/WRITE-ENABL ERR®TM

H HEFPP ACO = SRC 64.BIr DATA FOR OPERATION = (AP,AP,AP,AP)

3 RCYD AC3 = 54.B3IT DAPA STORED AFTER FC->D MODE CONVERT

,’".t'Ittfi't.ttitfi.ttt'tt..itt'.tiltfii.'ttt’tit'i'itttitttttttt

3*TEST 42 FRACTION, FSPADLCOI.WRITE/ADDRS-FORCE: USING “STCFD®

p

’ THIS TEST CHECKS THE F/D-MODE WRITE.SECY.?SPADCCDI LOGIC, AND

; THE FSPAD.SECTCCD] PORCE-ADDRESS-17 LOGIC, USING THE FOLLOWING:

}

3 STCFD: (-CONYSP) * (F.MODE) -> (FORCE.ADRS.17).FSPAD.SECTLCD]

3 (UCONVSP) & (P.MIDE) -> (WRITE).PSPAD.SECTLCD]

3
’ - - o ——

3 REGISTER/LOCATION USE:

;

; ACO -INPUT DATA, F/D-MDDZ

3 AC3 -QUTPUT DATA, F/D-MODE

;

3 NPLACO+ ~ACO IN MEMORY

; MFAC1+ -AC3 IN MEMDRY

’

HlCYll 30(1046) 02-SEP-77 22:41 PAGE 98 SEQ 0100
T42 FRACTION, FSPADLCD).WRITE/ADDRS-FORCE: USING "STCFD® SE2 0120

, ----------

; MODULE/ERROR INFO:

)

) FNUA/KB

3 CROM/LATCHES, JREG/BUA

}

; FEXP/K9

; CRON/LATCHES, BUTC2:0>-LOGIC, FSPAD.WRITE/ENABLE(F/D)

3

; FMUL/K10

; CPREVIGUSLY VERIFIED]

3

3 FALU/K11

3 FSPAD.WRITE.ENB/ADDR(F/D.MIDE)

’

;,t".."l'fi*'.fififi'..‘l...t*t.fi'ttfi.fit..*t'*.‘t'tt"f".ttttt'fitt
TST42: SCOPE

;
LDFPS #040240 7 INTR-DISABLE/D-MODE/TRUNCATE
LoD FPALTP, ACO 3 (052525,052525, 052525,052525) -> ACOCA,B,C,D]

;
ERRPNY JDONT CHANGE DATA IN ERROR LOOP

po——mmemm ERROR-LOOP ~ENTERS ~HERE ~=mmmmmn

LDD FPALTH,AC3 ,(125252,125252.125252,125252) -> AC3{A,B,C,D1
SETF FENTER F-MOD

6353 STCFD ACO,AC3 }ACD[A,B,D,O] -> AC3IA,8,C,01
TSTB LPTITE JIF TIGHT LOOP-DN-ERROR SET, THEN HANG IN LDOP
BNE 635 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FPuUM=0)

;

SETD 3BACK TO D-MODE

STD ACO,MFACO FGET ACOLA,B,C,D] ~> MFACO
STD AC3,MFAC1 3GET AC3CA,B,C,D1 -> MFACL

;
3*SEE THAT ACOLA,B,C,D] WAS KEPT INTACT*

CHP64M ,MFACO,FPALEP (052525,052525.052525,052525) 27
BEQ 10§ )BR IF

ERROR 57 JELSE ERRUR

3"FSPAD FP-INSTR MODIPIED SRZ-ACC ERRTM
3 HFPP ACO = SRC 64.BIT DATA FOR OPERATION = (AP,AP,AP,AP)
3 RCYD AC3 = 64.BIT DAFA STORED AFTER F<~>D MODE CONVERT

;

3*SEE THAT JDTPUT ACC WAS WRITTEN AS SPECIFIED®
1053 CMP64M ,MPAC1,FPAPO0 3= (052525,052525, 000000,000000) 2%

BEQ TST43 12 SNEXT TEST IF ALL OK
ERROR 60 JELSE ERROR

3"FSPAD-SECTLCD] ADDRS/WRITE-ENABL ERRTM
; HFPP ACO = SRC 64.BIT DATA FOR OPERATION = (AP,AP,AP,AP)
i RCYD AC3 = 654.BIT DATA STORED AFTER F<->D MODE CONVERT

N A A A N R R AR A AR AR AR R AR AN RN R AR AR R A AR RN R R AR AR ARRE R A RRR AN

J*TEST 43 FRACTION, FSPADCCDI.WRITE/ADDRS-FORCE: USING "STCDF"
.

’



PDP-11/60 FP11-E HlRflUlRS DIAGWOSYIC
DQFPEA.P11

5285

5286

5287

5288

5289

5290

5291

5292

5293

5294

5295

5296

5297

5298

5299

5300

5301

5302

5303

5304

5305

5306

5307

5308

5309

5310

5311

5312

5313

5314

5315

5316

5317

5318

5319

5320

5321

5322

5323

5324

5325

5326

5327

5328

5329

5330

5331

5332

5333

5334

5335

5336

5337

5338

3339

5340

016014

016016

016022

016026

016030

016034

016036
016042

016044

016050

016054

016062

016064

02~-SEP-77 17:50

000004

170127

172437

104406

1727317

176003

105737

001374

174037

174337

104425

001401

104057

040240

003004

00302¢

002645

002646

002656

002646 003004

PPP-11/30 FP11~-E HARDWARE DIAGNOSTIC

02-SEP-77 17:50DQFPEA.

5341

5342

5343

5344

5345

5346

5347

5343

5349

91350

5351

5332

5353

5354

5355

5356

5357

5358

5359

5360

5161

5362

5163

5364

$365

5365

5367

5368

5369

5370

5371

5372

5373

5374

5375

5376

5377

5378

5179

5380

5181

51382

5383

5384

53835

5386

5387

5388

5389

5390

5391

5392

5393

5394

5393

539§

P11

016066

016074

016076

016100

016102

016106

016112

016114

016120

016122

104425

001401

104060

000004

170127

172437

104406

172737

170001

177700

002556 003074

040240

003004

003024

MACY11 30(1046) 02-SEP-77 22:41 PAGE 99 seq 0101
T4} FRACTION, FSPADLCDI.WRITE/ADDRS-FORCE: USING “STCDFTM SEQ 0121

THIS TESY CHECKS THE F/P-MODE WRITE.SECT.FSPADLCDI LOGIC, AND

THE PSPAD.SECTLCD] FORCE-ADBRESS-17 LOCIC, USING THE fDLLOHIlG:

STCDF: (-CONYSP) * (D.MODE) -> (~-FORCE.ADRS.17).FSPAD.SECTLCD)

(UCONVSP) * (D.HODE) -> (~WRITE).FSPAD.SECTCCD]

- -

RECISTER/LOCATION USE:

ACO -INPOT DATA, F/9-400%

AC3 ~0QUTPUT DATA, F/0-NODE

MFACO+ -ACO IN MEMORY

MFAC1+ —-AC3 IN NEMORY

--

MODULE/ERROR INPO:

FPHUA/KS

CROM/LATCHES, JREG/BOA

FEXP/KY9

CROM/LATCHES, BUTC2:0>-LDGIC, FSPAD.JRITE/ENABLE(F/D)

FMUL/K10

CPREVIOUSLY VERIFIED]

FALO/K11

FSPAD.WRLTYE. ENB/ADDR(F/D.MODE)
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;,ttlittltt‘lt..t'fi....ltt.....tttttttfi'.t't"fitIttl.tt.'tttttttt

YST43: SCOPE
Fy

’

LDFPS £040240 SINTR-DISABLE/D-MODE/TRUNCATE

LDD FPALTP,ACO 7(052525,052525,052525,052525) -> ACOCA,B,C,D]
;

ERRPNT JDONT CHANGE DATA IN ERROR LOOP

R ---~ERROR-LOOP-ENTERS-HERE=~~—==~~

;

LDD FPALTH,AC3 5(125252,125252,125252,125252) -> AC3CA,8,C,D)

63§z SICDF ACO,AC3 3ACOLA,B,C,D) -> AC3CA,B,-,~]

ISTE LOTITE 3IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP

BNE 63$ ; WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)
;

STD ACO,MFACO ;GET ACOCA,B,C,D) -> MFACO
STD AC3,MFAC] 3GET AC3CA,8,C,D) -> MFACL

3

F*SEE THAT ACOLA,B,C,D] WAS KEPT INTACT*

CMP64M ,MFACO,FPALTP 7= (052525,052525,052525,052525) ??
BEQ 10§ 7BR IF OK

ERROR 57 FELSE ERROR

sUFSPAD FP-INSTR MODIFIED SRC-ACC ERR"
F HPPP ACO = SRC 64.BIT DATA FOR OPERATION = (AP,AP,AP,AP)

H RCVD AC3 = 64.BIT DAYA STORED APTER F<->D MODE CONVERT

?

MACY11 30(1045) 02-SEP-77 22:41 PAGE 100 SEQ 0102

T43 FPRACTION, FSPADLCOI.WRITE/ADIRS-FDRCE: USING “STCDFTM SFQ 2122

3*SEE THAT JUTPUT ACC WAS WRITTEN AS SPECIFIED*

1083 CMP6AM ,MFAC1,FPAPAN 3= (052525,052525,125252,125252) 2?

BEQ TST44 12 JNEXT TEST IF ALL OK

ERROR 60 JELSE ERROR

3"FSPAD-SECTCCDY ADDRS/WRITE-ENABL ERR®

H HFPP ACO = SRC 64.BIT DATA FOR OPERATION = (AP,AP,AP,AP)

H RCVD AC3 = 64.BIT DATA STORED AFTER F<->D MODE CONVERT

,,.t.t"itli'tittl..fittittiktfl!t*t'ltIittfifittttttt.tlttt'tttltttl

JTTEST 44 FRACTION, FSPADLCDI.WRITE/ADDRS~-FORCE: USING "LDCDF®

THIS TEST CHECKS THE P/D-MODE WRITE.SECT.FSPADLCD) LOGIC, AND

THE PSPAD.SECTCCD] FORCE-ADDRESS-17 LOGIC, USING THE FOLLOWNING:

LDCDF: (CORVS5P) * (F.MODE) -> (-FORCE.ADRS.17).FSPAD.SECTICD]

(-UCDNVSP) * (F.MODE) -> (-WRITE).FSPAD.SECTLCD]

REGISTER/LOUCATION USE:

ACO ~INPUT DATA, F/D-M0DE

AC3 ~0UTPOT DATA, F/D-MODE

MFACO+ ~ACO IN MEMODRY

MFACl+ -AC3 IN MENORY

MODULE/ERROR INFOD:

FNUA/KB

CROM/LATCHES, JREG/BUA

FEXP/K9

CROM/LATCHES, BOT<2:0>-LOGIC, FSPAD.WRITE/ENABLE(F/D)

FMUL/K10

CPREVIDUSLY VERIFIED]

FALU/K11

FSPAD.WRITE.ENB/ADOR(F/D.MDDE)
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,;tI.tt"l'ttl'.'tt'tk.tt.itttt*tllfitttt*ttltt.t'ttiittttlttttttl

TST44: SCOPE
-

’

LDFPS 4040240 sINTR-DISABLE/D-MODE/TRUNCATE

LoD FPALTP,ACO 3(052525,052525, 052525,052525) -> ACOLA,3,C,D]

7

ERRPAT 7DONT CHANGE DATA IN ERROR LOJOP

Fosmme——— ERROR-LOOP-ENTERS-HERE ~=wmmmem

;

LoD FPPALTN,AC3 7(125252,125252,125252,125252) -> AC3(RA,3,C,D]

SETF JENTER F-MODE

635: LDCDF ACO,AC3 3ACOCA,B,C,DT ~> AC3CA,8,-,-1



PDP-11/50 FP11-E HARDWARE DIAGWOSTIC
DQFPEA.P11

5397

5398

5399

5400

5401

5402

5403

5404

5405

5406

5407

5408

5409

5410

5411

5412

5413

5414

5415

5416

5417

5418

5419

5420

5421

5422

5423

5424

5425

5426

5427

5428

5429

5430

5431

5432

5433

5434

54315

5436

5437

5438

5439

5440

5441

5442

5443

5444

5445

5446

5447

5448

5449

5450

5451

5452

016124

016130

016132

016134

016140

016144

016152

016154

016156

016164

016166

02-SEP-77 17:50

105737

D0137¢

170011

174037

174337

104425

001401

104057

104425

001401

104060

002645

002646

002556

002546 003004

002656 003074

PD2-11/50 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P11

5453

5454

5455

5456

54317

5458

5459

5450

5461

5462

5463

5464

5465

5466

3457

5468

5469

5470

5471

5472

5473

3474

5475

5476

5477

5478

5479

5430

5481

5482

5483

5484

5485

5486

5487

5488

5489

5490

016170

016172

016176

016202

016204

016210

016212

016216

016220

016224

016230

016236

016240

016242

016250

016252

02-SEP-77 17:50

000004

170127

172437

104406

1727317

177700

105737

001374

174037

174337

104425

001401

104057

104425

001401

104060

040240

003004

003024

002645

002546

002656

002546 003004

002656 003010

MACY11 30(1045) O02-SEP-77 22:41 PAGE 101 SEQ 0103

T44 FRACTION, FSPADLCDI.WRITE/ADORS-FORCE: USINGC "LDCDFTM SEQ 0123

TSTH LPTITE : 3IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP
BNE 63% s WIYH/ LINE-CLOCK OFF, & FPPS(FID=1/FMN=0)

;

SETD 3BACK TO D-MDOOE

STD ACO, NPACO 3CET ACOCA,B,C,DY -> NFACO
STD AC3, NFACL JGET AC3CA,B,C,DY ~> MFACL

’

3*SEE THAT ACOCA,B,C,B)WAS KEPT INTACT®

CuPsAN ,NFACO,FPALYP 3= (052525,052525,052525,052525) ??

BEQ. 10§ 3BR IF OK

ERROR 57 7ELSE ERROR

3"FSPAD FP-INSTR MODIFIED SRC~-ACC ERR®

3 HFPP ACO = SRC 64.BIT DATA FOR OPERATION = (AP,AP,AP,AP)

; RCYD AC3 = 64.BIT DATA STORED AFTER FP<->D MODE CONVERY
)

3*SEE TRAT OOUYPUT ACC WAS WRITTEN AS SPECIFIED*

10$: CMPGAN MFAC1,FPAPAR = (052525,0525251125252,125252) 2?

BEQ TST45 134 3BEXT TESY IF ALL OK .

ERROR 60 JELSE ERROR

J®FSPAD-SECTLCD] ADBRS/WRITE-ENABL ERR"
3 HFPP ACO = SRC 64.8IT DATA FOR OPERATION = (AP,AP,AP,AP)

4 RCVD AC3 = 64.BIT DATA STORED AFTER FK->D MODE CONVERT

,,'..'.tt.‘t.*.tit..‘lttt...fi.lt..'tt'ttttfltt’ltittttttl'tttfitttl

3*TEST 45 FRACTION, FSPADCCOY.#RITE/ADDRS-FORCE: USING “LDCFD"

THIS TEST CHECKS THE F/D-VODE WRITE.SECT.FSPADCLCDY LOGIC, AND
THE FSPAD.SECYLCD] PORCE-ADDRESS-17 LOGIC, USING THE FOLLOWING:

LDCFD:2 (CONVSP) * (D.MDDE) -> (FORCE.ADRS.17).FSPAD.SECTLCD]

(-UCONVSP) * (D.MODE) =-> (WRITE).FSPAD.SECTLCD]

REGISYER/LDCATION BSE:

ACO ~INPUT DATA, F/D-¥ODE
AC3 -30TPUT DATA, F/D-MODE

MFACO+ -ACO IN MEMORY

MFACLl+- ~AC3 IN MEMORY

MDDULE/ERROR INFO:
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FRUA/KS

CRONM/LATCHES, JREG/BUA

FEXP/X9

CROM/LATCHES, BUTC2:0>-LDGIC, FSPAD.WRITE/ENABLE(F/D)

FMOL/K10

CPREVIOOSLY VERIFIED)

FALU/K11

MACY1: 30(10456) 02-5EP-77 22:41 PAGE 102 SEQ 0104

T45 FRACTION, FSPADLCDI.WRITE/ADDRS~-FORCE: USING “LDCFD"TM SEQ 0124

FSPAD.4RITE.ENB/ADDR(F/D.MDIDE)

.
 
N
 

w
e

,,.t‘titlfit*t.'tt...'tt.tt'.i..t.tt'tit'ttt'*i*.*'tttti*tt*itt*tl

TST45: SCOPE
.

r

LDFPS #040240 3 INTR-DISABLE/D-NODE/TRUNCATE

LbD FPALTP,ACO 30052525,052525, 052525,052525) -> ACOTA,B,C,D)

i

ERRPNY 7DONT CHANGE DATR IN ERROR LOOP

jo———— ERROR-LOOP-ENTERS-HERE~=~==m=~

3

LOD FPALTH,AC3 7(125252,125252,125252,125252) -> AC3[A,B,C,D]

635: LDCPFD ACO,AC3 3ACOCA,B8,0,0) -> AC3CaA,B,C,D]

TSTB LPTITE $IF TIGHT LOOP-ON-ERROR SET, THEN HANS IN LOOP

BNE 63$ 5 WIrd/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)

H

ST0 ACO,MFACO 3GET ACOLA,B,C,DY -> MFACO

STD AC3,NFAC1 JGET AC3EA,B,C,D1 -> MFAC)

’

7*SEE THAT ACOLA,B8,C,D) WAS XEPT INTACT*

CMP64M ,NPACO,PPALYP 3= (052525, 052525,052525,052525) 2?

BEQ 10§ ?BR IF OK

ERROR 57 JELSE ERROR

7 FSPAD FPP-INSTR MODIFIED SRC-ACC ERR®

? HFPP ACO = SRC 64.8BIT DATA FOR OPERATION = (AP,AP,AP,AP)

; RCYD AC3 = 64.BIT DAIA STORED AFTER F<->D MODE CONVERT

3

J*SEE THAY DUTPUT ACC WAS WRITTEN AS SPECIFIED®

105: CMPGAM ,MFAC1,FPAPOD 3= (052525,052525,000000,000000) ?2?

BEQ TST45 14/ }NEXT TEST IF ALL OK

ERROR 60 JELSE ERROR

7"FSPAD-SECTTCD) ADDRS/WRITE-ENABL ERRTM

I HFPP ACO = SRC 64.BIT DAYA FOR OPERATION = (AP,AP,AP,AP)

? RCVD AC3= 64.BIT DATA STORED AFTER F<->D MODE CONVERT



PDP-11/60 FPP11-E HIRdUlRE DIAGEOSYIC
DQFPEA.P11

016254

016256

016262

016266

016272

016276

016302

016306

016312

000004

170127

012705

005037

0050137

105037

005237

012537

100442

02-SEP-T7 17350

040040

016362

002650

002660

002624

002640

002646

PDP-11/60 FP11-E JARDWARE DIAGNOSTIC
DQRFPEA.PIL

5547

5548

5349

5550

5551

5552

3553

5554

5555

9135

5557

5458

5559

5350

5561

5562

5563

5564

5365

5566

5,67

5568

5569

5570

5571

5572

5573

5574

5575

5576

5>77

5578

54579

5580

5481

5582

5583

5584

5585

5586

5587

5588

5589

5590

5591

5592

5593

5594

5595

5596

5597

5598

5599

5600

5601

5602

016314

016320

016324

016326

016332

016334

016340

016342

016346

016354

016356

016360

016362

016366

016372

016376

016402

016406

016412

016416

02-55P~-77 17:50

012537

172437

104406

1725317

170004

105737

001374

174137

023737

001752

104051

000750

000200

000040

000020

000010

000004

000002

000001

1771717

002656

002646

003004

002545

002666

002656

000200

000000

077600

077400

077200

077000

077100

002666

MACY11 30(1046) 02-SEP-77 22341 PAGE 103 SEQ 0105

14 SEIFTER/NORNK, HITH “NNS® SEQ 0125

PR R AR AR S AR RS AR EA AR AN RN AN RAR AN ER ARV ARARRANE AR ATRN &N

I*TRSY 46 SHIFTER/NORNK, WITE "MKS®

THIS TESY VERIFIES THE “MNORMKTM ARC59:51> ENCODER, AND SOME QF THE

"SHIFPERTM LDGIC. THE “MNSTM INSTRUCTION IS USED IO PLACE A

VALUE IN THE ARCS59351> BITS, AND THEW THE FOLLOWING IS PERFORMED:

1) BSPADCACL] = BADJ/MORMK( ARCS93151> ) PLUS ESPADIACO)

TALS FONCTION CHECKS THE WORNK/EADJ ENCODING.

2) FSPADCAC1] = NORN.SHIFTED( FSPADLACOI )
PRIS FONCTION CHECKS THE SHIFTER/NORNK.CONTROL, AND SOME

BASIC SHIFTING (SHIFTER, UPPER 16. BITS OMNLY)

REGISTER/LOCATION USE:

ACO ~MNS/ SHIFT INPUT DATA AC

AC1 -MNS/ SHIFT DUTPUTL DATA (EXPNT, FRAC) AC

MFACO+ -MNS/ SRIFT INPST DATA (ACO COPY)
NFAC1+ -NNS/ EXP°D SHIFT DUFPOUT DATA (EXPNT, FRAC) (AC1l COPY)

NFAC2+ -NNS/ RCY®D SHIFT OUTPUT DATA

L] ~DATA TABLE PIR

T——

MODULE/ERROR INFO:

FNUA/KS

CRON/LAYCHES, JREG/BUA, FALU.CNTL(A,B-SELECT), EADJ,

F.BUS.E-DRIVERS/ERABLES

FEXP/K9

CRON/LATCHES, BUTC2:0>-L0GIC, SHIFTER.CNTL(NORMK/RIF)

FMUL/K10

CPREVIOUSLY VERIFIED)

FALU/K11

SHIFTER(A/B-LEVELS)-DATA/CETL, FALU(B.SIDE.DATA),

FSPAD/FALU/AR(C59258>), WORMK.ENCODER

“
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\
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“
‘
~
‘

,".ltt.*tttl.'tti.tt.'tt.ttt.it.lfi...tiit't'.i.'t'.."tfi.'ti'.'.

TST46: SCOPE

)
LOFPS #040040 3F-MODE/TRUNCATE

MOV $405,RS sPTR YO DATA TABLE

CLR MFACO+2 $WORD-B INIT/EXP°D ARE

CLR MFAC1e2 7 ZEROES

CLRB FPLENF JF-MODE TYPEOUTS

J*DATA TABLE LOOP ENTERS HERE*®

1052 INC DWLOOP JBUMP CLOCK IN.A.LOOP COUNT

MOV (R5)+,MFACO+0 FGET WORD-A OF MNS/ACO

BNI TSY47 12/ JNEXT TEST IF ALL DONE

MACY11 30(1046) 02-SEP-77 22:41 PAGE 104 SEQ 0105
T46 SHIFTER/NOPMK, WITH "MNS® SEQ 0126

MOV (R5)+,UFAC1+0 sGET WORD-A DF MNS/AC1
Lor MEACO,ACO sGET EXP=0, FRAC BITS INTD ACO

;
ERRPNT sDONT CHANGE DATA IN ERROR LDOP

P ~=-~ERROR-LOOP~-ERTERS-HERE~~==~~~~

;
Loe FPALTP,AC] JINIT AC1 YO (AP,AP,~,~,)

63$: Mis 3D0 PCLAC1I<-RORMK(FCACOI-LEFT2)
H ECAC13I<-0-PLUS-EADJ(FLACOI-L2)

T5T8 LPTITE sIF TIGHY LOOP-ON-ERROR SET, THEN HANG IN LOOP
BNE 635 3 WITR/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)

i
srr AC1,MFAC2 7STORE RESULT TN MEMORY

}
cup MFAC1+40,MFAC2+0 3 (EXPTD-WORDA)=(RCY“D-WORDA)?
BEQ 10§ 3YES - GO FOR NEXT LOOP
ERROR 51 7ELSE ERROR IN EXPNT OR FRAC
3 "HORMK-EADJ/SHFTR ERR®

b HFPP ACO = INITIAL 32.BIT ACO FOR MNS (FROM TABLE)
H EXPD AC1l = EXPECTED AC1 AFTER MNS, EXPNT=EADJI/FRAC=(200,0)
H RCYD AC1 = RECEIVED AC1 AFTER MNS

)

BR 10§ JTRY AGAIN

H

BIVILITEELETNNITIIEINETIEIIALLIR LLELERLLLIITEIITEILIELIRI2I000000001
3

JDATA FOR ABOVE TEST:

; ~INITIAL-ACO- ~EXP°D-ACL~ . EXPNY FRACTION
3 EXPNT/FRAC EXPNT/FRAC JEADJ -SHIFT-

4052 00000+100, 00200+000 - 3+l RITE-1

00000+040, 000004000 ; 0 NONE-0

00000+020, 77600+000 3-1 LEFT~1

00000+010, 774004000 3=2 LEFT-2

000004004, 77200+000 -3 LEFT-3

000004002, 770004000 -4 LEFT-4

00000+001, 770004100 -4 LEFT-4LNORMK-OVF

-1 3DONE

LA At AR RS d d 222 2T L LR L L 22T TL T T Y Srprpapeppappupapupepamey124

J*TEST 47 SHIZTER, LEFT(2+4) OF (200,0,0,0)

THIS TEST PERFURNS A FULL 64. BIT "LEFT/NORMALIZATIONTM SHIFT THRU THE
SHIFT TREE, USING THE "YNSTM INSTRUCTION. THE DATA EMPLOYED IS:

N
 
N
 
W
 
N
 
e

(200.000000.000000.000000)



PDP-11/50 FP11-E AARDWARE DIAGNOSTIC
DQFPEA.P11

5603

5604

5605

5606

5607

5641

5642

5643

5644

5645

5646

5647

5648

5649

5650

5651

5652

5653

5654

5655

5656

5657

5658

016420

016422

016426

016430

016432

016436

016440

016444

016446

016452

016450

016462

02-SEP-77 17350

000004

170127

170400

104406

172537

170004

105737

001374

174137

104425
00140}

104062

040240

003004

002645

002646

002646 003154

PDP-117/60 FP11-E HARDWARE OLAGNOSTIC
DQFPEA.PLL

5659

5660

5651

5662

56563

5664

5665

5666

5667

5658

5669

5670

5671

5672

5673

5674

5675

5676

5677

5678

5579

5680

5681

5682

5683

5634

3685

5686

5687

5688

5689

5690

5691

5692

5693

5694

5695

5696

5697

5698

5699

5700

5701

5702

5703

5704

5705

5706

5707

5708

5709

5710

5711

5712

5713

5714

016464

016466

016472

016476

016502

016506

016510

016512

016514

016516

016520

016522

016526

016530

016534

02-5EP-77 17250

000004

170127

012701

012702

005237

170400

170401

176402

170004

174100

104406

172537

170007

105737

001374

040240

000013

000016

002640

003004

002545

MACY11 30(10456) 02-SEP-77 22:41 PAGE 105 SEQ 0107
147 SHIFYER, LEFT(2+4) OrF (200,0,0,0) SEQ 0127

WHICH SHOULD COME O¥T TO BE ALL: ZEROES, AFTER SHIFTING. THIS TES? IS

LOOKING FOR ANY FLOATING LINES IN THE SHIFT TREE. )

- - - -

REGISYER/LOCAYION USE:

ACO ~MNS/ SRIFY INPUT DATA AC

Acl ~NNS/ SRIFT DUTPUT DATA (EXPNT, FRAC) AC

MFACO+ ~MNS/ RCY’D SHIFT OUTPUT DATA

MODBLE/ERROR INPO:

FEUA/KB

CROM/LATCHES, JRES/BOA, FALO.CNTL(A,B-SELECT), EADJ

FEXP/X9

CROW/LATCAES, BUTC2:0>-1L061IC, SRIFTER.CNTL(RES.ROM/NORMK/RIF)

FMUL/K10

CPREVIOUSLY VERIFIED)

FALB/K11

SHIFTER(A/B-LEVELS)-DATA/CNYL, FALU(B.SIDE.DATA),

FSPAD/PALU/AR(C592:58>,€230>), NORMK.ENCODER
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,".Q.i.fittfittfifi.'lt'.'.t.tt'tt.....ltt’tttt.tlt.'.‘*l*'t.ttttt'i

TST47: SCOPE

;

LDFPS #040240 3INTR-DISABL/D-MODE/TRUNC

CLRD ACO 3INPUT = (200,0,0,0)

4
ERRPNT sDONT CHANGE DATA IN ERROR LQOOP

3 ~=~=~==~-ERROR-LOOP-ENTERS -HERE~~-~~m~~m

3

LoD FPALTP,AC1 s00TPOT = (4*052525) R START

63§: MNS s((ACO-L2)~-L4) -> AcCt

TsTB LPTITE 3IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP

BNE 63§ 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)

}
STD AC1,MFACO sGET RESULY TO MEMORY

CHPGAM ,NFACO,FPEMAL $=(077000,0,0,0)2?

BEQ 15150 33 sMEXT TEST IF OK

ERROR 62 7ELSE ERROR - FLOATIRG DATA LINE

#"SHFYR L(2+4) OF LZERD. ERR"

3 RCVD AC1 = RECEIVED AC1 AFTER MNS OF (0,0,0,0) IN FRAC

i

,,tt.l.'ttt.ttt.*ttttlltt.itl’..llttt...lttttt.tfiltttltt.ttt'tttt

3*TESY 50 SHIFTER, RITE(1.-11.) OF (0,0,0,0)

?

3 THIS TESY PERFORMS A POLL 64. BIT “RIGHT/ALTIGNMENTTM SHIFT THRU THE

MACY11l 30(1046) 02-SEP-77 22:41 PACGE 106 SEQ 0103

T30 SHIFTER, RITE(1l.-11.) OF (0,0,0,0) SEQ 0128

SHIFT TREE, USING THE TMMASTM INSTRUCTION. THE DATA EMPLOYED IS:

(000.000000. 000000.000000)

WHICH SHOULD COME OOT TO BE ALL ZEROES, APTER SHIFTING. THIS TEST IS
LOOKING FOR ANY FLOATING LINES IN THE SHIFT TREE.

REGISTER/LOCATION USE:

ACO ~MAS/ SHIFT INPOT DAIA AC

ACl1 ~MAS/ SHIFT OUTPUT DATA (EXPNT, FRAC) AC

MFACO+ -~MAS/ RCV“D SHIFT DOTPUT DATA

R1 -SHIFT CNTR, 1.->11.
R2 ~MAS/EXPNY SHIFT CODE (= SHIFT.CNTR-1+4)

-~- -

MODULE/ERROR INFD?

FNUA/KB

CROM/LATCHES, JREG/BUA, FALU.CNTL(A,8-SELECT), EADJ

FEXP/K9

CROM/LATCHES, BUYC2:0>-LOGIC, SHIFTER.CNTL(RES.ROM)

FMUOL/K10

CPREVIOUSLY VERIFIED)

FALU/K1L

SHIFTER(A/B-LEVELS)~-DATA/CNTL, FALU(B.SIDE.DATA),
FSPAD/FALU/AR(<59:58>,¢2:0>), NORMK.ENCODER
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,;.t'.'flt.t'ttfit'fi.i.ttttt.'t.ltttt!tt'it'i’i.t!*tt.ittt*.ttttt't

TSTS0: SCOPE

L4

LOFPS §040240 7 INTR-DISABL/D-MODE/TRUNC
MoV $11.,R1 3SHIFT CTR, R1l.->R1.

wov #14.,R2 FEXPNT VALUE = (SHIFT-1)+4

i
3*DATA LOOP ENTERS HERE*

10s§: INC DWLDOP 7BUMP CLOCK IN.A.LDOP COUNT
CLRD ACO $(200,0,0,0) -> FSPADCO]
CLRD Act 3ZAP SIGNC1] 1O (0)
LDEXP R2,ACO 7SEY ESPADL0ICS:0> = SHIFT-CODE+4
TH 7 (FSPADL0I-L6) -> FSPADC13, ET01-4 -> E[1]
STD Aci,Aco 3SET FSPADE0IC59:00> = ZREROES

’

ERRPNT 7DONT CHANGE DATA IN ERROR LODP
Fmmm————e ERROR-LOOP-ENTERS ~HERE~=—=~m=~

;
LOD FPALTP,ACL JPRESET AC1=(4%052525)

6352 MAS 3(ACO-R11./R1.) -> ACl
TSTB LPTITE 3IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOQP
BNE 63§ 7 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)



POP-11/60 FP11-E HARDWARE DIAGNOSTIC
DOFPEA.P1L

5715

$716

5738

5739

5740

5741

5742

5743

5744

5745

5746

5747

5748

5749

5750

5751

5752

5753

5754
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5757
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5759

5750

5761

5762

5753

5764

5765
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5767

5768

5769

5770

016536

016542

016550

016552

016554

016556

016560

02-52P-77 17:50

174137 002646

104425 002545 003154
001401

104063

005302

077127

000004

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
02-SEP-77 17:50DQFPEA.P1L

5771

5772

5773

5774

5775

571175

57717

5778

5779

5780

5781

5782

5783

5184

5785

5786

5787

5788

5789

5790

5791

5792

5793

3794

5795

5796

51917

5799

5799

5300

5301

5802

5803

5804

5805

5806

5307

5808

5809

5810

5811

5812

5813

5814

5815

58156

5817

5818

5819

5820

5821

5822

5823

5824

5829

5825

016562

016566

016574

016600

016606

016612

016614

016620

016624

016626

016630

016632

016636

016644

016646

170127

012737

005037

012737

005037

104406

172437

105737

001373

170401

170007

174137

104426

001401

10407

040040

000400

002650

077220

002560

002646

002645

002666

002656

002646

002656

002666

MACY1l 30(1046) 02-5EP-77 22341 PAGE 107 SEQ 0109
750 SHIFTER, RITE(1l.-11.) OF (0,0,0,0) SEQ 0129

. ;
STD ACl,mFACO 3CET RESULY IN MEMORY

CMP64N ,MFACO,PFPENAZ 2=(077000,0,0,0)??
BEQ 20$ 2BR IF OK
ERROR 63 FELSK ERROR - PLOATING DATA LINE
PEBHFTR R(1l.-1.) OF ZERD ERRTM
H sgirr = SHIFY VALUE EMPLOYED, 1.->11., 01->13
3 RCYD ACL = RECEIVED AC1 AFYER MAS OF (0,0,0,0) WITH ABOYE SHIFY

14
20¢: DEC R2 SNEXT SHIFY VALUE CODE

so8 R1,10% JCOUNT LOOP R1l.-R1.

FI TR AR RN AN R R R A RAR RN RN R AN AR AR RN AN E AR AR AR ANASARRRE

3I*TEST 51 FRACTION, FALD F3PAD.IN.NUX BIT(59358)

THIS PEST CHECKS THAT BITS<59:58> OF THE FRACTION DATAPATH
ARE SET TO "01TM DN A "LDF® INSTRUCTION. THIS SHOULD BE DONE
AUTONATICALLY BY THE "FSPAD.IN.MUXTM ON THE “FALUTM BOARD.

THE "HIDDEN BITSTM <¢59t58> ARE EXAMINED VIA USING THE "MAS®
INSTRUCTION AND TRE SHIFTER O SHIFY/RIGHT.3. MNOTE THAT AN

ERROR IN rHIS TEST MOST LIKELY IS DUE TO A FAULT IN
BITS¢59:58> OF THE FSPAD.IN.NOX; HOWEVER, A FAULT 1IN
THE UPPER BITS OF THE SRIPTER COULD ALSO GENERATE SUCH AN ERROR.

- - -

REGISTIRILDCI!tDl-DSEI

MFACO+. -INITIAL ODATA PATTERA

MFACl+ -EXPECTED RESULT, AFTER "TMMASTM

MFAC2+ -RECEIVED RESOLY (ACl) AFTER “MASTM

ACO ~INPOT “LDF®TM ACCUN
AC1 -0QODTPUT ACCONM FOR RESULT, AFTER SHIFT

MODULE/ERROR INFO:

FNUA/KS

CROM/LAYCHES, JREG/BUA, FALD.CNTL(A,B-SELECT), EADJ

FEXP/K9 )

CROM/LATCHES, BUTC2:0>-LDGIC, SHIFTER.CNTL(RES.RON)

FMUL/K10

CPREVIOUSLY VERIFIED]

FALO/K11

FSPAD.IH.MUX(<59:58>), SHIFTER(A/B-LEVELS)~-DATA/CNTL,
FALO(B.SIDE.DATA),

FSPAD/FALU/ZAR(<59258>,¢2:0>), NORMK.ENCODER
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TST51: SCOPE

MACY11 30(1046) 02-SEP-T77 22341 PAGE 108 SEQ 0110
51 FRACTION, FALU PSPAD.IN.MO0X 3IT(59:58) SEQ 0130

’
LOFPS §040040 3 INTR-DISAB/F-MODE/ TRUNC
') 000400+ 000,47 ACO+0 JINIT DATA, EXPNT FOR "MAS"-SHIFT/RITE-3
CLR MFACO+2 ;
MY £077200+020, MFAC1+0 7EXP’D DATA, AFTER MAS3 EXPNT/EADJ=(-3)
CLR HFACLe2 3

r'4

ERRPNT 3DONT CHANGE DATA IN ERROR LOOP
3===-====<ERROR-LOCP-ENTERS~HERE~= -~~~

’

6352 LOF MFACO,ACO SINITIAL DATA LOAD THRU FSPAD.IN.MUX
TSTB LPTITE ;1F TIGHT LOOP-ON-ERROR SET, THEN RANG IN LOOP
BNE 63% 7 WITH/ LINE-CLICK OFF, & FPS(FID=1/7HM=0)

r’

CLRF AC1 FZAP DUTPUT AC
MAS 300 THE (ACO)-RITE-3 -> ACl
STF AC1,MFAC2 FSAVE IN MEMORY

4

CMP32M ,MFAC1,NFAC2 3 (RECEIVED) = (EXPECTED) ?2?
BEQ 15752 » SNEXT TEST IF AGREE
ERROR 71 JHIDDEN BITS<59:58> INSEPT ERROR
3"FSPAD.IN.MUX INBUF-PORT ERRTM
’ HPPP ACO = LOADED DATA, 2W

’ EXPD AC1 = EXPECTED DATA FROM AC1 AFTER 4AS/RITE-3
; RCVD AC1 = RECEIVED DATA FROM AC1 AFTER MAS

.i.t.t.tt.t.ttt.ti't'tttttt'li'.tttt.!t'ttt'*ttlttfittlttttfit"l124
3*TEST 52 FPINIT/FP.EMIT.F/CLRK EXACT.ZERD "01" [N BIT(59:58)

THIS PEST CHECKS THAT BITS<59:58> OF THE FSPAOL17) "EXACT.ZERUTM
WERE SETY TO "“01" IN THE "FPINIT" FLOWS. THIS SHOULD BE DONE
VIA THE "PP.EMIT.F"TM FACILITY.

THE “HIDDEN BITSTM <59:58> ARE EXANINED VIA USING THE TMMASTM
INSTRUCTION AND THE SHIFYER TO SHIFT/RIGHT.3. HNOTE THAT AN
ERROR IN THIS TESY MDST LIKELY IS DUE TO A FPAULT IN
BITS<59:58> OF THE FSPAD.IN.YUX; HOWEVER, A FAULT IN
THE UPPER BITS OF THE SYIFTER COULD ALSD GENERATE SUCH AN ERRUR.

REGISTER/LOCATLION USE:

MFACO+ -EXPECTED RESULT, AFPER TMMASTM
MFAC1¢ -RECEIVED RESULT (ACl) AFTER "MAS"

ACO ~INPUT "CLRF® ACCUNM
AC1 ~QUTPUT ACCUM FOR RESULT, AFTER SHIFT

MODULE/ERROR INFO:

FNUA/KS

CROM/LATCHES, JREG/BUA, FALU.CNTL(A,B-SELECT), EADJ, FP.EMIT.F
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POP-11/60 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.P11

5827

5828

5829

5830

5831
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5833

5834

5835

5836

5837

5838

50839

5840

5841

5842
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5844

5845

5846

5847

5848

5849

5850

5851

5852

5853

5854

5855

5856

5857

5858

5859

5850

5861

5862

5863

5864

5865

5866

5857

5868

5869

5870

3871

5872

5873

5874

5875

5876

58717

5878

5879

5880

5881

5882

016650

016652

016656

016664

016670

016674

016700

016702

016704

016710

016714

016716

016720

016724

016732

016734

000004

170127

012737

005037

005037

005037

104406

170400

175427

105737

001372

170007

174137

104425

001401

104110

02-SEP-77 17350

040240

077220 002646

002650

002652

002654

177502

002645

002656

002546 002656

PDP-11/60 FP11-E HAROWARE DIAGNOSTIC
DIFPEA.PLL

5883

58814

5885

5886

5887

5888

5889

5890

5891

5892

016736

016740

016746

016752

016756
016760

016762

016764

016766

016770

016772

016776

017002

017006

017012

017014

017016

017022

017026

017030

017034

02-SEP-TT 17:S50

000004

012737

170127

012705

012504

100530

012502

012503

172427

000100

174037

170437

012537

012537

010401

005301

005237

172437

175401

050237

050337

000062 001342
040240

017144

002546

002656

002656

002660

002640

002646

002656

002660

MACY11l 30(1046) 02-SEP-77 22241 PAGE 109 SEQ 0111

52 PPINIT/FP.ENIT.P/CLRX EXACT.ZERD "01% [N BIT(59:58) SEQ 0131

FEXP/K9 - ‘

CROM/LATCHKS, BUTC2:0>-LOCIC, SHIFTER.CNTL(RES.RONX)

FMRUL/K10

CPREVIOUSLY VERIFIED)

FALUO/KL1

FSPAD.IN. MUX(<59358>), SBIFTER(A/B-LEVELS)-DATA/CNTL,
FALU(B.SIDE.DATA), FEPAD/PALU/AR(C59:58>,<2:0>), NORMK.ENCODER

Py Rt 2 it e L L I T D Py Py

78752 SCOPE

W
 
N
S
 
N
0
 
e
 
N
N
 
N
 
W
 
W
y
,

;

LOFPS #040240 3INTR-DISAB/D-MODE/TRONC

MOV #077200+020,HFACO+0 JEXP°D DATA, AFTER MAS; EXPNT/EADJI=(-3)

CLR MFACOs2 3

CLR NFACO+4 )

CLR MPACO+6 ; .

3

ERRPNT 3DONT CHANGE DATA IN ERROR LOOP

$-=-=~~--ERROR-LOOP~ENTERS-HERE~~—-=-—-

3
63§z CLRD ACO 3READ EXACT.ZERD

LDEXP #<2-200>,AC0 3MAS/EXPNT FOR RITE.3

7 FSPADCACO0).OR.EXACT-ZERD ~> FSPADCACO]
ISTB LPTITE ;IF TIGHT LOOP-ON-ERROR SET, THEN HANS IN LUOOP

BNE 635 7 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMN=0)

;
MAS 300 THE (ACO)-RITE-3 -> AC1

STD AC1,MFAC 7SAVE IN MEMORY

3

CMP64N ,MFACO,NFACL 3(RECEIVED) = (BXPECTED) ??

BEQ 75153 3 sNEXT TEST IP AGREE

ERROR 110 7HIDDEN BITS<59:58> INSERT ERROR

s“FPINIT/CLRD/LDEXP BITC59:58> INSERT ERR®TM

3 EXPD AC1 = EXPECTED DATA FROM AC1 AFPTER MAS/RITE-3
3 RCVD AC1 = RECEIVED DATA FROM ACl AFTER ¥AS

,,.tl‘lttiQfifi't*it'l'.t'fi't'fi"ffi'-tt.'i.tt"'.t'tt'ttttttttttt*'

J*TEST 53 SHIFTER, RITE(4,5,6,7/1,9)[MAS] RIPPLE-A-1

;

3 THIS TEST RIPPLES A TM1" THRU THE SHIFT TREE (USING THE "MaAS"

A INSTROCTION) TESTING FOR THE CORRECT SHIFT VALUE DECODE (VIA

3 PRE.SHIFT.RESIDBE.ROM), AND ANY STUCK LOW/HIGH DATA LINES.

3

; FIRST THE A.SHIFT.LEVEL IS HELD CORSTANT (AT +4), AND
; THE B.SHIFT.LEVEL VARLED FRON +0/+1/+¢2/+3. PART 14O

; HOLDS THE B.SHIFT.LEVEL CONSTANT (AT +1), AND VARIES THE

’ A.SHIFT.LEVEL AS +0/+8.

3
, —————————

’ REGISTER/LOCATION USE:

3 ACO -NAS/ SHIFT INPUT DATA AC
MACY11 30(1046) 02-SEP-77 22341 PAGE 110 $EQ 0112
53 SHIFTER, RITE(4,5,6,7/1,9)CHAS] RIPPLE-A-1 SEQ 0132

AC1 -4AS/ SHIFT DUTPUT DATA (EXPNT, FRAC) AC

MFACO+ -MAS/ SHIFT INPUT DATA (ACO COPY)
MFACL1+ -MAS/ EXP”D SHIFT OUTPUT DATA (EXPNT, FRAC) (AC1 COPY)
MFAC2+ -NAS/ RCV"D SHIFT QUTPUT DATA

R1 ~MAS/ EXPNY.SHIFT.CODE (= SHIFT.VALUE-1)
R2 -HIDDSI.BIT.!ISK, NORD.A

R3 - ., WORD.B

R4 ~SHIFT VALUE, (RIGHT.SHIFT)
RS ~DATA TABLE PTR

HDD“LEIERRDR INFO:

FHUA/KS

CROM/LATCHES, JREG/BUA, FALO.CNTL(A,B-SELECT), EADJ

FEXP/K9

CROM/LATCHES, BUTC2:0>-LOGIC, SHIFTER.CNTL(RES.ROM)

FMUL/K10

CPREVIDUSLY VERIFIED]

FALO/K11

SRIFTER(A/B-LEVELS)-DATA/CNTL, FALU(B.SIDE.DATA),
FSPAD/FALU/AR(<59858>,C2:0>), NORMK.ENCODER
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TST53: SCOPE

4
LI} #50.,$TIMES 350. ITER. OF THIS TEST
LDFPS #040240 3 INTR-DISABL/D-MODE/TRUNC
MOV #405,RS JPTR TO DATA TABLE

$*DATA TABLE LDOP ENTERS HERE*
105: MOV (R3)+,RE FGEY NEXT SHIFT VALUE

BNI TSTS54 33 JDONE WHEN = -1
MOV (RS)+,R2 3GET WORD (A,B) HIDDEN-BIT
MOV (R5)+,R3 7 MASK (AFTER SHIFT)
LDD (PC)+,ACO JMFACO IS INITIAL DATA:
-WORD 100 7 PRAC(300,0,0,0)
STD ACO,MFACO ;
CLRD MFACL JMFAC1 IS EXPECTED RESULT:
qov (R5)+,MFAC1+0 5 FRAC(A-TABLE,B-TABLE,0,0)
L1132 (R3)+,MFACL+2 3
LUk R4, R1 SEXPNY SHIFT VALUE
DEC R1 5 = (SHIFT-1)

4
"LDOP ON THIS SHIFY VALUE, RIPPLE-A-1 IN FRACKS9:00>*

11§ IN owLooe 7BUMP CLOCK IN.A.LOUP COUNT
LDD MFACO,ACO sFRACCS59:00>=014MEMCS7:03>#000
LDEXP R1,ACO JEXPC5:0>=SHIFT CODE
BIS R2,MFAC1+0 JINSERT SRIFTED-HIDDEN-BIT
BIS R3I,MEACL+2 3 IN EXPECTED FRAC, WORD-A/8’

-

’



PDP-11/60 FP11~-E HARDWARE DIAGNOSTIC MACY11l 30(1045) 02-SEP-77 22:41 PAGE 111 SEq 0113

DQFPEA.PI1 02-SEP-77 17350 153 SHIFYER, RITE(4,5,6,7/1,9)CHAS] RIPPLE-A-1 SEQ 0133

5939 017040 104406 . EREPNT JDONT CHANGE DATA IN ERROR LOOP

g;:l :--—----snnon—nnor-llrsns-nsnz -------
‘ H

5942 017042 172537 003004 LBD FPALTP,ACL 3PRESET OSTPUT=(4%052525)

5943 017046 170007 6383 WAS 3(ACO~SHIFTED)->AC]
5944 017050 105737 002545 1518 LPTITE 31F TICHT LOOP-DN-ERROR SET, THEN RANG IN LDODP

5942 017054 001374 , BNE 638 3 WITH/ LINE-CLOCK OFF, & FPS(PID=1/FMN=0)

594 3

5947 017056 174137 002666 StD ACL,NFAC2 JCET RESULT IN MENORY

5948 017062 104423 002666 FIXFRA ,MPAC2 3(000) -> SIGN/EXPNT

5949 3 INSERT FRACCS9158> FROM "EADJ"

5950 017066 104425 002656 002666 CHMPSAN ,NFACL, NFAC2 3 (EXP"D) = (RCV*D)??

5951 017074 001401 . BEQ 208 3BR If OK

5952 017076 104054 ERROR 64 $ELSE MAS-SHIFT RIPPLE-A-1 ERR

5953 $"SHFTR, MAS-RITE RIPPLE-A-1 ERR®

5954 H SHIFY SHIFY VALUE EMPLOYED; ALL ARE RIGHT SHIFTS

3 grpp ACO 54.8IT INITIAL ACO FOR MAS SHIFT
5956 3 EXPD AC1 = 64.BIT EXPEC"D DATA AFYER ABOVE MAS SHIFT EMPLOYED

}5957 RCYD AC1 = 64.BIY RECEIVED SHIFYED VALUE

5958 3
5959 J*NEXY SHIFTED VALDE*

5950 017100 032737 000001 002654 208: BIT #BITO0,MPACO+6 JANY MORE?
5961 017106 001323 BNE 10% 38R IF BOY - MNEXT TABLE ENTRY

5962 017110 042737 177600 002656 BIC #177600,MPACL+D 3ZAP SIGN/EXPNT OF EXP°D

5963 017116 040237 002656 BIC R2,MFAC1+0 7 AND SHIFTED-HIDDER-BIT

5964 017122 040337 002660 BIC R3,MFACL+2 ]
5965 017126 104430 177777 002646 ASH64I ,-1,WFPACO JINIT DATA RITE-1 (64 BIYS)

5966 017134 104430 177777 002656 ASH64L -1 .MFAC1 JEXP°D DATA RITE-1 (64 BITS)

5967 017142 000725 B8R 118 3 NEXT

3958

5969 ;IIIIIIIIIIIIIIII/IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII/IIIIIIIIII/II/
5970 ATA FOR ABOVE TYES
5971 ;

5972 b RIGHT FRAC-NASK EXPD-DATA 3 A 3 B 3

39;3 H sdiry WORDO(A,B) " HORD(A,B) JSHFTR;SHFTR;

974

3975 017144 000004 000010 000000 40s5: 4, 010,000000, 004,000000 3 *4 3 +0

5976 017152 000004 000000

59717

5978 017156 000005 000004 000000 Se 004,000000, 002,000000 3 *4 ; ¢l
5979 017164 000002 000000

5980 .

598t 017170 000006 000002 000000 6, 002,000000, 001,000000 3 4 ; 2
5982 017176 000001 000000

5983

5984 017202 000007 000001 000000 71, 001,000000, 000,100000 3 *4 ; #3 ;
5985 017210 000000 100000

5986

5987 017214 000001 000100 000000 1, 100,000000, 040,000000 ;40 ; +1
5988 017222 000040 000000

5989 .

5990 017226 000011 000000 040000 9%, 000,040000, 000,020000 3 +8 ; +1

5991 017234 000000 020000 Pl .

5992 PRLPIES

5993 017240 177777 -1 3<DBNE>

5994 . . w o "

PDP-11/60 FPL11-E HARDWARE DIAGNOSTIC MACYL1l 30(1048) 02-SEP-77 22:41 PAGE 112 SEQ 0114

DQFPEA.PI1 02-SEP-T77 17:50 53 SHIFTER, RITE(4,5,6,7/1,9)THASY RIPPLE-A-1 SEQ 0134

59935

5996
599" ”tt't’.l.tfilttttttl.ttttttltt.tttttlt’ttttt't'tt"lttt'ttttt.ttt

5993 J*TEST 54 SHIFTER, LEFT(2+¢(1,2,3,4))CNNS] RIPPLE-A-1

5999 3

6000 )] THIS TEST RIPPLES A "1TM THRU THE SHIFT TREE (USING THE "MNS®

6001 H INSTROCTION) TESTING FOR THE CORRECT SHIFT VALUE DECODE (VIA
65002 3 NORMK/NORMALIZE~SHIFT ENCODING), AND ANY STUCK LOW/HIGH DATA LINES.
6003 }

6004 3 FIRST THE A.SHIPT.LEVEL IS HELD CONSTANT (AT +0), ARD
6005 3 THE B.SHIFT.LEVEL VARIED FROY ¢0/+1/+2/+3. PART TNO
6006 3 HOLDS THE B.SHIFY.LEVEL CONSTANT (AT +0/+3), AND VARIES THE
6007 3 A.SHIFT.LEVEL AS ¢4/-4¢. THIS RANGES THRU THE FULL NORMALIZATION
6008 3 SHIFY YALOES OF +1/0/-1/-2/-3/~4.

5009 3

5010 } | mmmeeswaa.

6011 3 REGISTER/LOCATION USE:

6012 3

6013 ] ACO -MNS/ SHIFT INPUT DATA AC

6014 ) AC1 -NNS/ SHIFT OUTPUT DATA (EXPNI, FRAC) AC
6015 3

6016 3 MFACO+ ~MNS/ SHIFT INPUT DATAR (ACO COPY)
6017 3 MFACl+ -MNS/ EXP°D SHIFY OUTPUT DATA (EXPNT, FRAC) (ACLl CDPY)
6018 b MFAC2+ -MNS/ RCY“D SHIFT OUTPUT DATA
6019 H

6020 1 R2 ~NORMK SHIFT SELECT 3IT<59:51>
6021 ] R4 ~SHIFY VALUE, (LEFTC+I/RICHTC-1)
6022 H RS ~DATA TABLE PTR
6023 )

6024 } meememee—-

6023 H MODULE/ZRROR INFO:3
6026 ]

6027 H FNUA/KB
gozq ] CROM/LATCHES, JREG/BUA, FALU.CNTL(A,B~-SELECT), EADJ
029 ;

6030 H FEXP/K9Y
gog; $ CROM/LATCHES, BUTC2:0>-L0GIC, SHIFTER.CNTL(NORMK/RIF)

0 b
6033 ; FNOL/K10
6034 H CPREVIOUSLY VERIFIED]
6035 3

6036 5 FALUO/K11
60137 ’ SHIFYER(A/B~LEVELS)-DATA/CNTL, FALU(8.SIDE.DATA),
2838 3 FSPAD/FALU/AR(C59:58>,2:0>), NORMK.ENCODER

39
6040 ;’t.t't.ttttttttttttttttttt.t.ttttttltttttttttttttttttt.ttt't'tit
6041 017242 000004 TST54: SCOPE
6042 H
6043 017244 012737 000062 001342 MOV ¥50.,5TIMES 350. ITER. OF THIS TEST
6044 017252 170127 040240 LDFPS #040240 3INTR-DISAB/D~MODE/TRUNC
6045 017256 012705 017424 MOV #405,RS sPRT TO DATA TABLE
6046

6047 3*DATA TABLE LOQP ENTERS HERSH
6048 017252 012504 105: MOV (R3)+,R4 JGET NEXT SHIFT VALUE
6049 017264 020427 052525 cup R4, FAP 7END DOF TABLE?
6050 017270 001500 BcQ TSTS5S 3’ ;DONE WHEN = 052525



POP~11/60 FP11-E HARDWARE DIAGROSTIC
OQFPEA.P1L

6051
6052

6053

6069

6070

6071

6072

6073

6074

6075

6076

6077

6078

6079

6080

6081

6082

6083

6084

6085

6086

6087

6088

6089

6090

6091

6092

6093

6094

6095

6096

6097

5098

6099

6100

6101

6102

6103

6104

6105

6105

017272
017274

017276

017302

017306

017312

017314

017320

017324

017330

017332

017336

017340

017344

017346

017352

017360

017366

017370

017372

017400

017402

017406

017414

017422

017424

017432

017440

017446

017454

02-SEP-7T 17:50

172427
000100

174037

170437

012537

012502

005237

050237

172437

104406

172537

170004

105737

001374

174137

042737

104425

001401

104065

032737

001330

040237

104430

104430

000734

000000

000002

000003

000001

000004

002656

002546
002646

002640

002645

002646

003004

002645

002665

177600

002656

000001

002646

177777

171777

000020

000004

000002

000010

000001

002666

002666

002654

002646

002656

000040

000010

000004

000020

000002

PDP~11/60 FP11-E HARDWARE DIAGNOSTIC

02-5EP-77 17:50DQFPEA.PI1

6107 017462

6108

6109 017470

6110

6111

6112

17717717

052525

000040 000100

MACY11l 30(1046) 02-SEP-77 22:41 PAGE 113 SEQ 0115

154 SHIFTER, LEFT(2¢(1,2,3,4))CNES] RIPPLE-A-1 SEa 0135

LDD (PC)+,AC0 JNFAC1 IS EXPECTED RESULT:
<NORD 100 3 FRAC(300,0,0,0)

STD ACO, NFACL ’

CLRD NPACO JNFACO IS INITIAL DATA:
KOV (RS)+,MFACO+0 3 FRAC (TABLE,0,0,0)
nov (RS)+,R2 JWORMK BIT POR MNS SHIFT SELECT

3
»*LOOP ON THIS SEIFY VALUE, RIPPLE-A-1 IS FRACCS9300>*

113: ISC DWLOOP 7BUNP CLOCK IN.A.LOGP COUNT

BIS R2, HFACO+0 JIBSERT NORMK SHFY SELECT BIT

LOD NFACO,ACO 3INTO ACO

3
ERRPET 3DONT CHANGE DATA IN ERROR LDOP

3--------ERROR-LOOP-ENTRRS~HERE~~-—=~ -

}
LDD FPALTP,ACY IPRESEY OUTPUT=(4*052525)

63$: MNS 3 (ACO-SHIFTED)->AC1

TSTB LPTLIE 3IF TIGAT LOOP-DN-ERROR SET, THEN HANG IN LODP

BEE 635 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)

;
STD AC1,HPAC2 sGET RESULT IN MEMORY

BIC #°C177,NFAC2+0 2ZAP SIGN/EXPNT OF RCV-D

;
CMP6AN ,NFACL,NFAC2 3(EXP°D) = (RCV°D)??

BEQ 205 3BR IF OK

ERROR 65 JELSE MNS-SHIPT RIPPLE-A-1 ERR

;"SHFTR, MNS-LEFT/RITE RIPPLE-A-1 ERR"

’ SHIFT = SHIFY VALOE ENPLOYED; LEFT(+)/RIGHT(-) SHIFTS

; AFPP ACO = 64.BIT INITIAL ACO FDR MNS SHIFT

3 EXPD ACl = 64.BIT EXPEC"D DATA AFTER ABOVE MNS SHIFT EMPLOYED

3 RCYD AC1 = 64.BIT RECEIVED SHIPTED VALUE

;
3*CET NEXT SHIFTED VALOUE®

20$: BIT #8170, MFACO+6 2ANY NORE?

BNE 108 sBR IF HOT - NEXY TABLE ENTRY

BIC R2,MFACO+0 3ZAP NORMK SELECT BIT

ASH64I ,-1,MFACO 3INIT DATA RITE-1 (64 BITS)

ASH64I ,-1,NFAC) JEXP°D DATA RITE-1 (64 BITS)
BR 115 FNEXT

}IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
TA FOR ABOYE TEST

3

b SHIFTY INIT-DATA NORMK-SHIFT
] L+/R~- F(WORD-R) SELECT BIT

408: o, 020, 040

2, o4, 010

3, 002, 004

1, 010, 020

4, 001, 002

MACY1l 30(1046) 02-SEP-77 22:41 PAGE 114 SEQ 0116
754 SAIFTER, LEFT(2+(1,2,3,4))CMNS] RIPPLE-A-1 SEQ 0135

-1, 040, 100

AP #<DONE>



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

150DQFPEA.P11

6113

6114

6115

6116

6117

6118

6119

6120

65121

6122

6123

6124

6125

6126

6127

6128

6129

6130

6131

6132

6133

6134

6135

6136

6137

6138

6139

6140

6141

6142

6143

6144

6145

6146

6147

6148

6149

6150

6151

6152

6153

5154

6155

6156

6157

6158

6159

6160

6161

6162

6163

6164

6165

6166

6167

5158

017472

017474

017500

017504

017506

017510

017514

017516

02-SEP-77 17

000004

012705

005237

012501

100461

012704

012524

012524

017600

002640

002646

POP-11/60 FP11-E HARDWARE DIAGNOSTIC

02-SEP-77 17:50DQFPEA.PLL

6159 017520

6170 017522

6171 017524

6172 017530

6173 017534

6174 017540

6175

6176 017542

6177

6178

6179 017544

6180 017546

6181 017550

182 017554

6183

6184

5185 017556

6186 017560

5187 017564

5188 017572

6189 017574

6190

6191

5192

6193

6194

65195 017576

6196

6197

6198

65199

6200

6201

6202

65203

6204

6205

5206

6207

6208

6209

5210

6211 017600

6212 017606

6213

6214 017612

6215 017620

6216

6217 017624

6218 017532

6219

6220 017636

6221 017644

5222

6223 017650

6224

012524

012524

170127

172437

172537

170101

104406

170400

170004

105737

001373

170011

174137

104425

001742

104106

000740

000000

000200

000000

000040

040040

052525

040240

000000

040000

052525

040200

000000

17717711

040240

003024

003004

002645

002656

002646 002656

077000

052525

077000

000000

077000

052525

077000

000040

000000

000000

000040

000000

llClll 30(1045) 02-SEP-77 22341 PAGE 115 seQ 0117

FALG/FEXP, F/D-R/T NDDE SELECY SEQ 0137

PR R AN A AR R AARN AR NN AR NOO SR SRS ARSI N R SRR AR AR RN RN REAN

I*TRSY 55 FALY/FEXP, P/B-R/T NOIDE SELECT

THIS TEST USES THE "MNSTM INSTRUCTION TO EXERCISE THE F(32.)/D0(64.)
BIT ROUWD/YRUNCATE LOCIC ON PBE FALU/FEXP MODULES.

THE TEST FIRST PRELOADS AC0<S59:03> WITA 4*(052525) AS BACKGRODUND
DATA PATTERN. AN 7. NDDE/O.MDDE “CLEARTM IS THEN DONE, YO ZEROC THE

APPROPRIATE SECTIDN OF THE ACC. THE "MNSTM INSTROCTION IS THEN USED

T0 SHIFT LEFY (2+¢4)=(8) THE RESULT OF :

ARC59235/03> <~ FSPADTACONS9135/03>-PLUS-O(R/T) LLEFY-61

THIS BRINGS THE RGUND BITS (P AND D) INYD VIEW.

oo

REGISTER/LOCATION USE:

ACO -MNS/ F/D & R/T THRUT DATA AC

AC1 -MNS/ F/D & R/Y OQUTPUT DATA (EXPNT, FRAC) AC

MFACO¢ -MNS/ EXP°D F/D & R/T OUTPUT DATA (EXPNT, FRAC) (AC1 COPY)

MFACle -NNS/ RCY"D F/D & R/T OUTYPUT DATA

R1 ~FPS BEFORE MNS, F/D MODES, R/T NODES

R4 -(TENMP)

RS -DATA TABLE PTR

MODULE/ERRDR INFO:

FNOA/KS

CROM/LATCHES, JREG/BUA

FEXP/K9

CROM/LATCHES, B0T<2:0>-L0GIC, ROUND/TRUNC.CHNTL,

SHIPTER(PRE.SHFT.L3/CETL,RES.RON)

FMUL/K10

CPREVIOUSLY VERIFIED]

FALU/K1Y

PALO(F/D-MODE~ROUND.BIT.LOGIC), SHIFTER(LEFTI)
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T
R
 
T
R
 
R
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R
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E
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E
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T
E
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E
C
R
E
T
E
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S
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C
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C
N
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V
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R
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’,fii't...t.t.ltt.ttt.l*t..'t.t.....'tttt'tt'.l't‘fi'.t.ttittt..ttt

TST55: SCOPE

3

nov #405,R8S5 sPTR TO DATYA TABLE

J*DATA TABLE LOOP ENTERS HERE*

10§: 1ac DWLOODP ;BUMP CLOCK IN.A.LOOP COUNT
HoY {R5)+,R1 3GET NEXT F/D, R/T FPS VALUE

BMI TS156 33 ;DONE WHE# = -1

¥ovY ENFACO+0,R4 3PTR
MOV (R5)+, (R4)+ ;csr EXP“D AC1/APTER

¥0v (R5)+, (R4)+ 3

MACY11 30(1046) 02-SEP-77 22:41 PAGE 116 SEQ 0113

155 FALU/FEXP, F/D-R/T WODE SELECT SEQ 0138

%0V (R5)+,(R4)+ 3

MOV (RS)*, (R4)+ 3

LDFPS 4040240 3INTR.DISAB/D-MODE/TRUNC

LOD FPALTH,ACO $INPUT ACC IS 4%(125252) BEFORE CLRE/D
LbO FPALTP, ACL 3QUTPUT AC IS 4%(052525) BEFORE WNS-F/D

LDFPS Rl 3SETUP F/D-MODE, R/T-MODE

I'4

ERRPNT 3DONT CHANGE DATA [N ERROR LDOP

§m——w——- ERROR=L00P=ENTPBRS~HERE === om=mn

’

63$: CLRD ACO ;F.0R.D MODE

HES 300 AR <- ACOCF/DI,LR/TI-LEFT-2

TSTB LPTITE sIF TIGHT LDOP-ON-ERROR SET, THEN HARG IN LOOP

BNE 635 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)

4

3

SETD 3STORE 64. SITS

STD AT, NFACL JGET OUTPUT

CMP6AM ,MFACO, NFACL 3(EXP°D) = (RCV-D) 2?7

BEQ 10§ 3BR IF AGREE

ERROR 105 ;ELSE ERROR

;"PEXP/FALU FPS F-D &/+ R-T MODE ERR"
3 -FPS=- = FPS, WITH F/D MODE, R/T MODE

; EXPD ACL = EXPECTED AC1, AFTER F/D, R/T

i RCVD AC1 = RECEIVED ACl

14

BR 105 JNEXT

}

i

SIHITINEIIIETEET IR0 ELIT02 000080000000 010000000000000007181111111108111
)

3 DATA FOR ABOVE TEST

7=000 3BIT7=0

D=200 38IT7=1

;
R=000 ;BI?5=0

T=040 ;BIT5=1

3

}

; ~=-FP§~n== ———EXP*D-=~ACl--AFPER-=====

4053 040000+F+T, 077000,000000,052525,052525 ;32. BITS AND TRUNCATE

040000+D+T, 077000,000000,000000,000000 7;64. BITS AND TRUNCATE

040000+F+R, 077000,000040,052525,052525 732. BITS AND F.ROUND.BIT

040000+D¢R, 077000,000000,000000,000040 ;64. BITS AND D.ROUND.RIT

-1 7<DONE>



PDP-11/50 PP11-E HARDWARE DEACNOSTIC
DQFPEA.P11

6225

8226

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.P11

6227

5228

65229

6230

6231

6232

6233

6234

6235

6236

6237

6238

5239

6240

6241

6242

6243

6244

6245

6246

6247

6248

6249

6250

6251

6252

5253

6254

6255

6256

6257

6258

6259

6260

6261

6262

6263

6264

6265

6266

6267

017652

017654

017650

017664

02-SEP-77 17:50

02-5EP-T77 17:50

000004

170127

012705

005237

040240

017760

002640

MACY1l 30(1045) 02-SEP-77. 22341 PAGE 117 SEQ 0119
755 FALU/FEXP, F/D-R/T MODE SELECT SEQ 0139

MACY11l 30(1046) 02-SEP-77 22:41 PAGE 118 SEQ 0120
156 FRACTION, FALU ADD/CARRY LOGIC WITH “ADDDTM SEQ 0140

;’t.tttltt.illfitilfitt't.t'.t't'.tt'ttttt’tttfitt..ttttt't!itl‘**'t

F*TEST 56 FRACTION, FALU ADD/CARRY LOGIC WITH “ADDDTM

THIS TESY CHECKS THE FRACTION ALU (“FALU®TM) AND ITS ASSOCIATED

CARRY LOOKAHEAD LOGIC. THE TEST IS PERFORMED USING "ADDDTM (64.BITS)
WITH EXPONENTS ALWAYS EQUAL (THUS WO PRE.SHIFT ALIGNMENT IS REQUIRED).

EITHER “DIFPPRCOTM (SUBTRACY) OR “SUMPRCOTM (ADD) PATHS ARE

FOLLOWED THRU THE #P1i-E ADD/SUBTRACT FLOWS.

BOTH THE ADD AND SUBTRACT FUBCYIONS ARE CHECKED VIA USING OPERANDS
WITH LIKE (ADD) AND UNLIKE (SUBTRACT) SIGNS.

THERE IS ALWAYS A ONE STEP (RIGHT.1) WORMALIZATION SHIFT

PERFORMED AFTER THE OPERATION (DUE TO CHOICE OF OPERANDS).

REGISTER/LOCATION OSE:

MFACO+ -INITIAL OPERAND "A®, FRON TABLE

MFACl+ ~INITIAL OPERAND "B", FROM TABLE

MFAC2+ ~EXPECTED SUN, FROM TABLE

MFAC3+ -RECEIVED SUM FROM HFP

ACO =COPY OF OPERAND "A®

AC1 ~COPY OF OPERAND "B"TM

AC2 ~HFP SUM

R3 ~-(TENP)

R4 -(PTR)

RS =DATA TABLE PTR

MODULE/ERROR INFD:

FNOA/KS

CROM/LATCHES, JRES/8BUA, FALU.CNTL(A.PLUS.B,A.4INUS.B)

FEXP/K9

CROM/LATCHES, BUT<2:0>-LOGIC

FMUL/X10

CPREVIOUSLY VERIFIED]

FALU/K11

FSPADLTEMP"S], FALOU(ADD/SU3,CARRY.LOOKAHEAD)

‘
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’,t"ttl’fi.fi'l..till.It‘t.'tttt.l"'.fi.'*fi.'llt'i'i.l‘".*fitt*tt*.t‘!

TST56: SCOPE

;

LDFPS §040240 ; INTR-DISAB/D~MODE/TRONC

4oV #4053 ,RS ;OATA TABLE PTP
;

3*DATA LOOP ENTERS HERE*

01082 INC DWLIOP 7RUMP CLOCK IN.A.LODP COUNT



POP-11/60 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.P11

6283

6284

6285

6286

6287

6288

5289

6290

6291

6292

6293

6294

6295

6296

6297

6298

6299

6300

6301

6302

6303

6304

63105

6306

6307

6308

6309

6310

6311

6312

6313

6314

6315

6316

6317

5313

6319

6320

6321

6322

6323

6324

6325

6326

6327

6328

6329

6330

6331

5332

6333

6334

6335

6336

6337

6338

017670

017674

017700

017702

017704

017706

017710

017714

017720

017722

017724

017726

017732

017734

017740

017746

017750

017752

017754

017760

017760

017766

017770

0177176

020000

020006
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012704

012703

012524

001424

012524

077302

172437

172537

104406

174102

172200

105737

001373

174237

104425

001746

104070

000744

000137

040200

000000

040200

000000

040400

600000

3

002546
000013

002646

002656

002645

002676

0025666

020532

000000

000000

000000

002676

000000

000000

000000
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6339

6340

6341

6342

6343

6344

6345

6346

6347

6348

6349

6350

6351

6352

63353

6354

6355

513156

6357

6358

6359

6150

6361

6362

6363

6364

6165

6366

6367

6368

6369

6370

6371

6372

6373

6374

6375

6376

5377

6378

6379

6380

5381

61382

6383

5384

6385

6386

6387

6388

6389

6390

5391

6392

6393

6394

020010

020016

020020

020026

020030

020036

020040

020046

020050

020056

020060

020066

020070

020076

020100

020106

020110

020116

02~SEP-T77 17350

040252

125252

040252

125252

040452

125252

040325

052525

040325

052525

040525

052525

040325

052525

040252

125252

040477

17177177

125252

125252

125252

052525

052525

052525

052525

125252

1717117

125252

125252

125252

052525

052525

052525

052525

125252

177171717

:gg!ll 30(1046) 02-SEP-77 22:41 PAGE 119 sgo 0121
FRACTION, FALD ADD/CARRY LOGIC WITH %ADDD" SEQ 0141

LI RNFACO+0, R4 : JPTR TO RESULT AREA

MOV f#11.,83 U0RD CNTR

Nov (RS)+, (R4)+ 3CET A WORD
BEQ 305 sIF ALL ZERO, WE-RE DONE

1182 MOV (R5)*+,(Re)¢ 3MOVE THE REST OF THE DATA
so8 R3,11$ sLoor

H

Lbo MPACO,ACO0 3CET OPERAND "A"
LDD MFACL,ACL iGET OPERAND "B*

ERRPRT }DDIT CHANGE DATA IN ERROR LOOP

= —===--ELRRON~LOOP-ENTERS-HERE~~———=—"

6382 STD ACl,AC2 }CDPY QUICKLY

ADDD ACO,AC2 3(RCO)-PLBS-(AC2) -> AC2

1578 LPYITE 3IF TIGAT LOOP-DN-ERROR SET, THEN HANG IN LOOP

BNE 635 3 WITR/ LINE-CLOCK OFF, & FPS(FID=1/7MM=0)

3

STD AC2,8FAC3 3COPY TO MENORY

}

3*WOW CHECK AWSWERSTM

CHPOAN ,MFAC2,HFAC] 3(EXPECTED) = (RECEIVED) ?2?

BEQ 105 3BR IF AGREE

ERROR 70 3ELSE FALU/ARITH ERROR

3"FALU ADO/CARRY RESOLT ERR"TM

3 HPPP ACO OPERAND TMATM FROM ACO

1 HFPP AC1 = OPERARD TM3TM FROM AC1

3 EXPD AC2 = EXPECTED SUM OF A-PLUS-B
; RCYD AC2 = RECEIVED SUM DF A-PLOS-B

]

BR 10% $NEXT LOOP

}
305: Jup FALDO1 EXIT THE HARD WAY

]

3
’ ————————————————— - ———

7

3 DATA TABLE FDR ABOVE TEST:

3

4052

?
3189 ~~—-memmee e > BITL.RANGE - 03\

)(010000000.0000000000000000.0000000000000000.0000000000000000) OPERAND A

«WORD 04020040,0,0,0 ;{(¥D - PRE.SHIFY)

3
3159 =—mmcmee el > BIT.RANSE > o

3€010000000. 0000000000000000. 0000000000000000.0000000000000000> OPERAND B
.WORD 040200+0,0,0,0 3(N) - PRE.SHIFT)

3

3759 ~ememcrmececn—e——— > BIT.RANSE > 03\

$¢010000000.0000000000000000.0000000000000000.,0000000000000000> RESULT

+WORD 040400+0,0,0,0 ;(RIGHT-1 - HORM.SKIFT)

’
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H

} ——

3

H
Y AT I > BIT.RANSE w==vmemeceaccmmaccmana > 03\

3€010101010.1010101010101010.1010101010101010.1010101010101010> DPERAND A

« $ORD 040200¢52,125252,125252,125252 $(NO - PRE.SHIFT)

)

3759 > BIT.RANGE > 03\

3¢010101010.1010101010101010.1020101010101010,1010101010101010> OPERAND 4

«NORD 040200452,125252,125252,125252 ;(NO - PRE.SHIFT)

3159 ~—-ecemcmmccce> BIT.RANSE > O3

}(010101010-1010101010101010.1010101010101010 1010101010101010> RESULYT

« WORD 040400+52,125252,125252,125252 3 (RIGHT-1 -~ NDRM.SHIFT)

)

3
3 ———

3

1

3159 => BIT.RANSE - -==> 03\
3¢<011010101.01010101021010101.0101010101010101. 0101010101010101) OPERAND A

«WORD 040200+4125,52525,52525,52525 ;(HO - PRE.SHIFT)

;

3759 -> BIT.RANSE > 03\
3<011010101.0101010101010101.0101010101010101.0101010101010101> OPERANRD B8

<WORD 040200+125,52525,52525,52525 3(NOQ - PRE.SHIFT)

37159 > BIT.RANSE =-mcccmceccccc e ceeee > 03\
3¢011010101.0101010101010101.0101010101010101.0101010101010101> RESULT

«WORD 040400+125,52525,52525,52525 ;(RIGHT-1 - NORM.SHIFT)

3

3
, -

;

’

Y A B > BIT.RARSE =-——cwwmcmemme 03\

3€011010101.0101010101010101.0101010101010101. 0101010101010101) UPERAND A

-WORD 040200+125,52525,52525,52525 ;(NO - PRE.SHIFT)

s

3759 > BIT.RANGE - > 03\

3¢010101010.1010101010101010.1010101010101010.1010101010101010> OPERAND 3

.WORD 040200+452,125252,125252,125252 (RO - PRE.SHIFT)

3

3139 ——memmmmmmecmemaee > BIT.RANSE - > 03\

;<010111111 11111111211211221. 2121111111111 1111.3211111111111211> RESULT

- NORD 040400+¢77,177777,177777,1177777 J(PTGHT-1 - NORM.SHIFT)



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.P11

6395

6396

6397

6398

6399

6400

6401

6402

6403

6404

5405

6406

6407

5408

6409

6410

6411

6412

6413

6414

6415

6416

6417

6418

6419

6420

6421

6422

6423

6424

6425

6426

6427

6428

6429

6430

6431

6432

6433

6434

6435

65436

6437

6438

6439

6440

6441

6442

6443

6444

6445

5445

6447

6448

6449

6450

020120

020126

020130

020136

020140

020146

020150

020156

020160

020166

020170

020176

020200

020206

020210

020216

020220

DIFPEA.P1L

6451

6452

6453

6454

6455

6456

65457

6458

6459

6460

6461

6462

6463

6464

6465

6466

6457

6468

6469

6470

6471

6472

6473

6474

6475

6476

6477

6478

6479

6480

5481

6482

6483

6484

6485

6486

6487

6488

65489

6490

5491

6492

6493

6494

6495

6496

6497

5498

6499

6500

6501

6502

6503

6504

6505

6506

020226

020230

020236

020240

020246

020250

020256

020260

020266

020270

020276

020300

020306

020310

020316

020320

020326

02-SEP-77 17250

040252

125252

040325

052525

040477

177777

040325
052525

140325

052525

000000

000000

040252

125252

140252

125252

125252

052525

171717717

052525

052525

000000

125252

125252

125252

052525

L7177 M

052525

052525

000000

125252

125252

000000 000000 000000
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02-s58P~77 17250

000000

040217

007417

040217

007417

040417

007417

040360

170360

040360

170360

(40560

170360

040226

113227

040207

103607

007417

007417

007417

170360

170360

170360

113226

103607

007417

007417

007417

170360

170360

170360

113226

103607
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’ .

}

3

)

H

389 ~eereececccccccccan) BIT.RANGE > 03\

3€<010101010.1010101010101010.1010101010101010,1010101010101010> OPERAND A
« HORD 040200+§2,125252,125252,125252 (80 ~ PRE.SHIFT)

]

37159 > BIT.RANGE > 03\
$€011010101.01010310101010101.0101010101010101.0101010101010101> OPERAND 8

« HORD 040200¢125,%2525,52525,52525 $(80 -~ PRE.SHIFT)

3/59 > BIT.RANGE > 03\
2¢010111112.3122212233213223223.22321232111211111,1212321221111211> RESULT

-« WORD 040400+77,177177,1777177,17117 717 3(RIGHT-1 -~ NORN.SHIFT)

’

}
, - -

3

H

37159 > BIF.RANSE > 03\
3€011010101.0101010101010101.0101010101010101.0101010101010101> OQPERAND A

- WORD 040200+125,52525,52525,52525 3(NO - PRE.SHIFT)

3/59 > BIT.RAlaE
$€011010101.0101010101010101.0101010101010101.0101010101010101> CPERARD 3

- WORD 140200+125,52525,52525,52525 3(RIGHT-1 - NORM.SHIFT)

’
3159 > BIT.RANSE > 0N

3€000000000. 0000000000000000. 0000000000000000. 0000000090000000> RESULT

-WORD 00000040,0,0,0 ;(RIGKT-1 - NORM.SHIFT)

3

)
s e—— —

3

3 .

3759 > BIT.RANGE > 03\
3¢010103010.1010101010101010.1010101010101010.1010101010101010> OPERARD A

+HORD 040200452,125252,125252,125252 ;(NO - PRE.SHIFT)

3

37159 -> BIT.RANSE > 03\
#€010101010.1010101010101010.1010101010101010.1010101010101010> OPERAND 8

.WORD 140200+52,125252,125252,125252 3 (RIGHT-1 - NORM.SHIFT)

;

3759 -> BIT.RANSE > 03\

3<000000000. 0000000000000000. 0000000000000000. 0000000000000000> RESULT

.WORD 000000+0,0,0,0 ;(RIGHT-1 - NORM.SHIFT)
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’

’
’ -

3

}

3159 -> BIT.RANZE > 03\

3€010001111.0000111100001111.0000111100001111.0000111100001111> DPERAND A

.WORD 040200+17,7417,7417,7417 (WO - PRE.SHIFT)

’

3/59 > BIT.RANSE > 03

$<010001111.0000111100001111.0000111100001111.0000111100001111> OPERAND 8
.WORD 040200+17,7417,7417,7417 ;(NO - PRE.SHIFT)

3

3159 > BIT.RANSE > 0N

5<010001111.0000111100001111.0000111100001111.0000111100001111> RESULT

.WORD 040400+17,7417,7417,7417 ;(RIGHT-1 - NORM.SHIFT)

3

5

;

;

4

3/59 > BIT.RANSE > 03\
#<011110000.1111000011110000.1111000011110000.1111000011110000> OPERAND A

-¥ORD 040200+160,170360,170360,170360 ;(NO - PRE.SHIFT)

3

3159 —===-mmmmemceceaas > BIT.RANGE - > 03

$€011110000.1111000011110000.1111000011110000.1111000011110000> OPERAND B
«WORD 040200+160,170360,170360,170360 ;(NO - PRE.SHIFT)

3
3759 —mmcmmcmmeel > BIT.RANGE 03\

}<011110000.1111000011110000.1111000011110000.1111000011110000) RESULT
.#ORD 040400+160,170360,170360,170360 ; (RIGHT-1 - NORM.SHIFT)

3

’

3 ————

3

;

$159 ~—m-ccmcmemmeeeeo. > BIT.RANGE 03\

3€010010110.1001011010010110.1001011010010110, 1001011010010111> OPERAND A
-WORD 040200+26,113226,113226,113227 ;(ND - PRE.SHIFT)

)

3759 > BIT.RANSE
$<010000111.1000011110000111.1000011110000111. 1000011110000111> OPERAND 3

«WORD 040200+7,103607,103607,103607 (N0 - PRE.SHIFT)

3159 —m—mmmmmmeeeea > BIT.RANGE -=-w
,<010001111.0000111100001111 0000111100001111. 0000111100001111> RESULT
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DQFPEA.PI]

6507

6508

6509

6510

6511

6512

6513

6514

6515

6516

6517

6518

6519

6520

6521

6522
6523

6524

6525

6526

6527

6528

6529

6530

6531

6532

6533

6534

6535

6536

6537

6538

6539

6540

6541

6542

6543

6544

6545

5545

6547

6548

6549

6550

6551

6552

6553

6554

6555

6556

6537

6558

6559

6550

6561

6462

020330

020336

020340

. 020346

020350

020356

020360

020366

020370

020376

020400

020406

020410

020416

020420

020426

020430

020435

040417

007417

040351

064551

040370

074170

040560

170360

040313

045513

040322

151323

040517

007417

040264

132264

040255

025455

02-SEP-T77 17:50

007417

064551

074170

170360

045513

151322

007417

132264

02645S

007417

064551

074170

170360

045513

151322

007417

132264

026455
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DQFPEA.P11

6253

6564

6565

6566

6557

6368

6569

6470

6571

6572

6573

657%

6575

6576

65717

6578

6379

6580

5581

6582

6583

6584

6585

6585

6587

6588

6989

6590

6591

6592

6593

6594

6595

6596

6597

6,98

6599

6600

6601

6602

6603

6604

6605

6606

6607

6608

6509

6610

6611

6612

6613

6614

6615

6616

020440

020446

020450

020456

020460

020466

020470

020476

020500

020506

020510

020516

020520

020526

020530

020532

020532

02-SEP-TT7 17:50

040460

170360

040264

132265

040351

064551

040517

007417

040313

045513

040226

1132256

040460

170360

000000

000400

170360

132264

064551

007417

045513

113226

170360

1703690

132264

064551

007417

045513

113226

170360
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56 FRACTION, FALU ADD/CARRY LQGIC HITB "ADOD" SEQ 0145

~HORD 040400+17,7417,7417,7417 J(RICHT-1 ~ WORM.SBIFT)

H

b

H

}

)

/59 ~> BIT.RANGE - > 03\
9¢011101001.0110100101101001.0110100101101001. 0110100101101001) OPERAND A

«HORD 040200+151,64551,64551,64551 3(80 - PRE.SHIFT)

37159 -> BIr.Rll' 03\
)(011111000b0111100001111000.0111100001111000.0111100001111000) OPERAND B

« WORD 040200+170,74170,74170,74170 J(ND - PRE.SHIFT)

H

3159 > BIT.RANGE 03\ .
}(011110000.1111000011110000.1111000011110000 1111000011110000) RESULT

« HORD 040400+160,170360,170360,170360 3 (RIGHY-1 ~ NORM.SHIFT)

4

}

H 
-

¢

3

3159 -> BIT.RANGE > 03\

3€011001011.0100101101001011.0100101101001011.0100101101001011> OPERAND A
« WORD 040200+113,45513,45513,45513 3(R0 - PRE.SHIFT)

3789 ~—mmmmmemcc e > BIT.RANGE > 03\

;(011010010.1101001011010010.1101001011010010 1101001011010011> OPERAND 8

+WORD 040200+122,151322,151322,151323 s(NO - PRE.SHIFT)

3

3159 ~meemmrerem e > BIT.RANSE > 03n\

3€<011001111.0000111100001111.0000111100001111.0000111100001111> RESOULT

« WORD 040400+¢117,7417,7417,7417 $(RIGHT-1 ~ NORN.SHIFT)

}

}
’ -

3

3

3759 > BIT.RANSE > 03\

3¢010110100.1011010020110100.1011010010110100,.1011010010110100> OPERAND A
« #0ORD 040200+64,132264,132264,132264 3(NO - PRE.SHIFT)

3

3759 > BIT.RANGE > 03\
7€010101101.0010110100101101.0010110100101101.0010110100101101> DPERAND 8

« WORD 040200+455,26455,26455,26455 7(NO -~ PRE.SHIFT)

1

2759 «> BIT.RANSE - - > 03\

MACY11 30(1046) 02-SEP-77 22:41 PAGE 124 SEQ 01256

T56 FRACTION, FALU ADD/CARRY LUGIC WITH “ADDD"TM SEQ 0146

3<010110000.1111000011110000.1111000012110000.1111000011119000> RESULT

« H0ORD 040400+60,170360,1703560,170360 s(RIGHT-1 -~ NORM,SHIFT)

3

)

? ————

}

}

3159 ~—--ecmmeccecane— > BIT.RANGE 03\

}(010110100-1011010010110100-1011010010110100 1011010010110101) OPERAND A

« WORD 040200+64,132264,132264,132265 (N0 - PRE.SHIFT)

3

3/59 > BIT.RANGE c-mmeccrcmmccceam—————
;(011101001.0110100101101001.0110100101101001.0110100101101001> OPERAND 8

-WORD 040200+151,54551,58551,6455) ;(NO - PRE.SHIFT)

3159 ~—mcrmre e > BIT.RANSE > O3

;<011001111.0000111100001111.0000111100001111 0000111100001111> RESULT

-WORD 040400+117,7417,7417,7417 3(RIGHT-1 - NORM.SHIFT)

)

;

3

3

3
3759 -> BIT.RANSE -=> 0N

3€011001011.0100101101001011.0100101101001011.0100101101001011> CPERAND &

-WORD 040200+113,45513,45513,45513 ;(NO - PRE.SHIFT)

]

3/59 -> BIT.RANGE > 0N

3<010010110.1001011010010110.1001011010010210.1001011010010110> OPERAND B
«WORD 040200426,113226,113226,113226 ;(NO - PRE.SHIFT)

3759 mmcommeee emnee > BIT.RANGE - > 03N

;<01olloooo.1111000011110000.1111000011110000 1111000011110000> RESULT
~WORD 040400+60,170360,170360,170360 ;(RIGHT-1 - NORM.SHIFT)

;

3
, - - - - -

F

JHDRD O 3<END THE TABLE)

]

3

FALUO1:

BR TST57 3 $JEXIT TO NEXT TEST

;
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6617

6618

6619

6620

6621

6622

6623

6624

6625

6626

6627

6628

6629

6630

6631

6632

6633

6634

6635

6635

6637

6638

6639

65640

6641

6642

6643

6644

6645

6646

5647

6648

6649

6650

6651

6652

6653

6554

6655

6656

6657

6658

6659

6660

6661

6652

6663

6664

6563

6666

66567

6668

6659

6670

6671

6572

020534 000004
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6673 020536

6674 020542

6575 020546

6675 020552

6677 020556

66738

6679

6680 020562

6681 020566

6682 020572

6683 020576

6684 020600

6685

6685 020602

6687

6688 020606

6689

5590

6691 020610

6692 020612

6693 020614

5694 020620

6695

6696 020622

6697

6698 020626

6699 020634

6700 020636

6701

6702

6703

6704

6705

6706

6707

6703 020640

6709 020642

6710 020644

5711

6712

6713

6714

5715

6716 020650

6717

6718

5719

6720

6721 020650

6722 020656

5723 020660

6724 020666

6725 020670

6726 020676

6721

6728 020700

170127

012700

012701

012704

012705

005237

012703

012702

012522

077302

172537

104406

174100

172010

105737

001373

174037

104425

001401

104073

005201

077431
000137

000177

17777117

177600

177777

177600

177177

000177

040240

002646

000001

000032

020650

002640

000014

002646

002556

002645

002676

002666

022030

1777717

1777177

177777

17717

002676

177777

000000

000000

000000
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157 IFORK/(ADD+SUB)*M0 “ADDDTM2-N0 EXECUTE SEQ 0147

PP R AR R AR RSN A NN AR R AR R AN AR AR AR AR N AN RARRAN AR AANAR

J*TE3Y 57 IFORK/(ADD+SUB)*HD *ADDDTM*-M0 EXECUTE

THIS TESY PROCEEDS THRU ALL THE NON-TRIVIAL PATHS OF THE
FP11-8 TMADDX/SUBXTM FLOWS. OATA HAS BEEN SELECYED (SEE BELDW)

THAY GENERATES THE DESIRED RESPONSE FRON THE FP11l-E SEQUENCING

HARDWARE.

ALTHOUGH "MODE-0TM IS NOT SPECIFICALLY ENPLOYED HERE, THE

NICROCODE AND HARDWARE USE YTHE “FORCE-ADDTM SIGNAL TO EVOKE

THE SAME RESPONSE AT THE *IFORKTM MICROBRANCH.

THE “FETOPNDTM SUBRROUTINE FEYCHES THE SOURCE DATA, PLACES IT

IR ACS, AND THEN GOES TO THE EXECUTION FLOWS. THIS REQUIRES

THAT? THE FP11-£ “BUT(SUBRDUYTINE)/JREG/BUT(RETURN)TM LOGIC IS

FUNCTIONING CORRECTLY. NOYE ALS0O THAT LOGIC 0¥ FWUA/K8 SHOULD

FORCE ACLSFI=AC6 FOR NDT(MODE.O) IN SF. ACYUAL ACLSFI=(0)

I¥ THE PIRBC2:0> FIELD.

REGISTER/LOCATION USE:

ACO -ACLDF) OPERAND

AC1 ~TENP FOR ACO

MFACO+ ~ACCSF) OPERAND

MFAC1+ -ACLCDF) OPERAND

MFAC2+ -~EXP"D SUM/DIFF OF ACLSF1, ACLDF]

MFAC3+ -RCY"D SUN/DLIFF DF ABOVE

RO -PTR TO NFACO

R1 ~DATA SET NUMBER

R2 -PTR

R3 ~CHTR

R4 ~TABLE CNTR

RS ~TABLE PTR

- - -

MODULE/ERROR IRFO:

FPRUA/KSB

CROM/LATCHES, JREG/BUA, FALD.CNTL(A.PLUS.B,A.MINUS.B)

FEXP/K9

CROM/LATCHES, BUTC2:0>-LOGIC, SHFTR.CNTRL{PRESHIFT/NORMK)

FMUL/K10

CPREVIOUSLY VERIFIED]

FALO/K11

FSPADLTEMP®S), FALU(ADD/SUB,CARRY.LOOKAHEAD)

SHIFTER(LEFT/RITE), NORNK.IVF
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TST57: SCOPE

3

MACY1l 30(1046) 02-SEP-77 22:41 PAGE 126 SEQ 0128

57 IFORK/(ADD+SUB)*MO *ADDD®TM*-MD EXECUTE SEQ 0148

LOFPS #040240 3INTR-DISAB/D-MODE/TRUNC

LI #MFACO, RO 7SETUP PTR FOR ADOD SF

MOV #,R1 sDATA SET NOUMBER

MDY #32,R4 332(8) TABLE ENIRIES

MoV #40$,RS5 7DATA TABLE PIR

;

s*DATA LODP ENTERS HERE*
508: INC DWLOOP JBUMP CLOCK IN.A.LOOP COUNT

MDY #12.,R3 73*4 WORDS, OPR-A, OPR-B, EXP°D

MOV $HFACO+0,R2 JPTR TD DEST.

5152 MoV (R5)+,(R2)+ JMOVE A WORD

S08 R3,51% sLaoe

H
Lop MFAC1,ACL JGET ACCDF]

;
ERRPNT 3ODNT CHANGE DATA LN ERROR LOOP

| ete ERROR-LOOP-ENTERS~HERE==cveeu-

3
635: SI0 AC1,ACO sRESET ACLDF]

ADDD (RO),ACO JADDD EXEC, W/ (-M0), SF=0, FETOPND, FDRCE-ADD

TSTB LPTITE 3IF TIGHT LODP-ON-ERROR SET, THEN HANG IN LOOP

BNE 635 7 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)

?

STD ACO,MFAC3 JGET RESULT TO MEMORY

i
CMP64M ,MFAC2,MFAC3 3(EXP°D) = (RCV-D) ??
BEQ 59§ 3BR IF AGREE
ERROR 73 JELSE ADDD SUMPATH/DIFFPATH ERROR

J"IFORK/(ADD+SUB)*MO EXECUTE ERR"

; DATA-SE?T = DATA SET NUMBER, 01 -> 32
3 ACSLCSF] = ACCSF] OPERAND, FROM MFACO

; ACOCDF] = ACCDF) OPERAND, FROM ACO/AC1

i EXPD RESULT = EXPECTED ACLSFI+ACLDF) SUM/DIFF

3 RCYD RESULT = RECEIVED SUM/DIFF

i
5963 INC R1 3OATA SET MNUMBER

SDB R4,50§ 7L00P ON TABLE

Jup ADDDO1 $EXIT THE HARD WAY

}

i
;

3 OATA TABLE FOR ABOVE TEST:

3

405:

3-=-— DIFF.PATH, ER >= ZER] ---

JOATARSE

A0135: $01000%X1177,177777,177711,177717 JACLSFl: EXPNT=0

511377*Xx1000,177777,000000,177777 JACIDF1: EXPNT#0

$11377+*X1000,177777,000000,177777 3DLFFPACSZ: ACCDF1=0, ANS=ACLDF]

A025: S01000%x4177,177777,000000,177777 JACUSFI: EXPNT=0



PDP-11/60 FP11-E HARDWARE DIAGNDSTIC

02-5EP~-T7 17:50DQFPEA.P1L

6729 020706

6730 020710

65731 020716

6732 020720

6733 020726

65734

6735 020730

6736 020736

6737 020740

6738 020746

6739 020750

6740 020756

6741

6742 020760

6743 020766

6744 020770

6745 020776

67456 021000

6747 021006

6748

6749 021010

6750 021016

6751 021020

6752 021026

6753 021030

6754 021036

6755

6756 021040

6757 021046

6758 021050

6759 021056

67560 021060

6761 021066

6752

6763 021070

6764 021076

6765 021100

5765 021106

6767 021110

6768 021116

6769

67170 021120

6771 021126

6772 021130

6773 021136

6774 021140

6775 021146

6776

6777 021150

67178 021156

6779 021160

6780 0211566

6781 021170

5782 021176

6783

177777

100177

000000

000000

000000

052525

052525

152525

052525

000000

000000

052577

000000

152577

000000

144600

000000

052577

000000

152576

000000

050600

000000

140177

177171

040377

1777717

040177

177777

040177

17771717

1413717

177117

141367

1777177

140177

177171717

050177

1777177

050177

177711

020177

177717

160125

000000

160125
000000

000000

000000

052525

052525

000000

000000

000001

000000

000000

000000

000000

1777717

17171117

1777717

177777

1771777

1717771

17717117

1777177

1rnm

1777717

000000

000000

1777177

000000

052525

052525

000000

000000

000000

000000

000000

000000

000000

1777177

1771777

1777717

1771777

177171717

1777171

1777117

177117

1773717

17771717

17717717

177171717

PDP-11/60 FP11~E HARDWARE DIAGNOSTIC

DarPER.P1L

6784

61785

51785

6787

6788 021200

6789 021206

5790 021210

6791 021216

6792 021220

6793 021226

67194

6795 021230

6796 021236

6797 021240

6793 021246

6799 021250

6800 021256

6801

5802 021260

6803 021266

6804 021270

6305 021276

6305 021300

6807 021306

6808

6809 021310

5810 021316

6811 021320

6812 021326

6813 021330

6814 021336

6815

68156 021340

6817 021346

6813 021350

6819 021356

6820 021360

6821 021366

5822

6823 021370

6824 021376

6825 021400

6825 021406

6827 021410

6828 021416

6829

6830 021420

6831 021426

6832 021430

6833 021436

5834 021440

6835 021446

6836

6837

68138

6839

100177

177777

125200

1777117

125200

1777717

000125

000000

000052

171717717

000000

000000

152525

000000

152452

125252

152677

152525

040052

125252

040252

125252

040377

17717717

140052

125252

140525

052525

140577

077777

140000

1777171

143177

000000

143177

000017

120177

177777

135325

000000

135325

000000

02-SEP-77 17:50

177777

17771717

177171711

000000

177777

000000

000000

125252

152525

125252

125252

177777

125252

052525

177777

177117

000000

004020

117171717

000000

000000

1771777

1777117

1771717

177171717

000000

000000

052525

000000

025252

125252

125252

177777

000000

052525

152525

000000

1777177

177757

1777117

177777

1771717

MACY11 30(1046) 02-SEP-77 22341 PAGE 127
57

$140004X3177,000000,177777,000000

301000*x1000,000000,000000,000000

A03$: S01252%X1125,052525,052525,052525

$11252*X1125,052525,052525,052525

$01000*Xx1000,000000,000000,000000

A04§: $01252*x1177,000000,000000,000000

511252%x1177,000001,000000,000000

511223*x1000,000000,000000,000000

A05%: 501252*Xx1177,000000,000000,000000

§11252*x1176,000000,000000,000000

501243*X1000,000000,000000,000000

A065: 511200%x1177,177777,171777,171717177

s01201*x3177,17717717,1711777,117171717

501200*x¢177,177777,1771117,1771717

A07$: 501200%X1177,177777,1777177,171711

$11205*x1177,177777,1777717,171177

S11205%X1167,177777,1711177,17717117

A10§: S$11200*Xx¥177,177777,117717,171717177

501240*Xx1177,177777,177777,1711717

S01240*X1177,177777,177377,1777117

Al18: $01100*x1177,177777,2771177,1771717

$11300*X1125,000000,177777,000000

$11300%X1125,000000,177777,000000

MACY11 30(1046)

757

02-SEP-77 22:41 PAGE 128

3-=- SUM.PATH, ER >= ZERO ---

A12$: 511000*x1177,177717,17771717,1771717

S11125*x1000,177777,177771,17711717

S11125+*x1000,177777,1717777,1777117

Al13$: 501000%X1125,000000,177777,000000

$01000*Xx1052,177777,000000,177777

501000*x1000,000000,000000,000000

Al4s: $11252*X1125,000000,052525,000000

511252*X1052,125252,000000,125252

511253*X1077,152525,025252,152525

A158:2 501200%X1052,125252,125252,125252

$01201*X1052,125252,125252,125252

S01201*x3177,177777,1771777,17771717

Al6§: $11200%X1052,125252,000000,125252

511202*x1125,052525,052525,052525

S11202*X1177,177777,152525,07771717

A17s: $11200*Xx1000,177777,000000,177777

S11214*X1177,000000,177777,000000

Sll2l|*XI177,004020,175157,000017

A20S$: S11100*XV177,177777,17171171,17171771

S11171%X1125,000000,177777,000000

S11171*X1125,000000,177777,000000

3~-- DIFF.PATH, ER ¢ ZERQ ---

IFORK/(ADD+#SUB)*M0 "ADDDTM*-N0 EXECUTE

[FORK/(ADD+SUB)*M0 "ADDD®*-NO EXECUTE

SEQ 0129

SEQ 0149

JACCDF1: EXPAT=0

sDIFFPACSZ: ACCDPI=0*ACCSF1=0, EXACP ZER

0

JACLSF]

$ACCDP]

JDIFFPRCO: EXPWT=, FRAC=, EXACT ZERO

SACTSF)

JACLDF]

sDIFFPRCO: EXPNT=, FLDF1 > FLSF)

3ACLSF]

JACLDF]

sDIFFPRCO: EXPNT=, FLDF] < FLSF)

JACLSF]

JACLDFI]

}DLFFPRC1: ER=+1, ANS=ACLDFI-ACLSF1]

3ACESF]

sACIDF2

ER=#2/+13,sDIFFPRC2: ANS=ACLOFJ~ACLSF1]

JACISF]

7ACLDF]

7DIFFPRC3: ER=+14/+70, ANS=ACLCDFI-ACLSF

$ACLSF1

JACLDF]

sDIFFPRC4: ER=+71/+377, ANS=ACCDF1

SEQ 0130

SEQ 0150

JACCSFI: EXPNT=0

SACLDFI: EXPNTH#O

3SUMPACSZ: ACLDF1=0, ANS=ACLDF)

JACLSF]: EXPNT=0

SACLDFI: EXPNT=0

JSUMPACSZ: ACLDFI=N*ACLSFI=0, EXACT ZERD

JACESF]

sACCDFY

3SUMPRCO: ER=0, ANS=ACCUDFI+ACILSF]

JACLSF]

JACIDF]

3SUMPRC1: ER=e¢l, ANS=ACLDFI+ACLSF]

3ACLSF)

SACCDF)

3 SUMPRC2: ER=+2/+13, ANS=ACIDFI+ACLSF)

JACLSFI]

$ACCDF]

7SUMPRC3: ER=414/+¢70, ANS=ACLDFI+ACLSF]

JACUSF)

$ACLDF]

3SUMPRCA: ER=+71/+4377, ANS=ACCDF1



PDP-11/60 PP11-E HARDWARE DIAGNOSTIC

DQFPEA.PIL

6840

6841

6842

6843

6844

6845

6845

6847

5883

6886

6887

6888

5889

6890

6891

6892

5893

6894

021450
021456

021460

021466

021470

021476

021500

021506

021510

021516

021520

021526

021530

021536

021540

021546

021550

021556

021560

021566

021570

021576

021600

021606

021610

021616

021620

021626

021630

021636

021640

021646

021650

021656

021660

021666

021670

021676

021700

021706

021710

021716

021720

021726

021730

02-s5EP~7

025200

17117177

100177

052525

025200

1711177

140377

000000

040000

000000

140277

100000

042600

17717177

140177

000000

042600

000037

054177

177111

140177

177771

054177

177377

066652

171177

122200

000000

066652

1717171717

077777

17771717

000125

000000

077777

17717177

140252

000000

140000

000000

140352

000000

042177

000000

040177

7 17:50

17717177

000000

11mm

000000

000000

000000

1717117

000000

150036

177177

17711

177777

17771717

1777177

117111

177777

000000

1717111

000000

000001

000000

000000

000000

000000

11711M

000000

1711177

1771777

0771777

000000

17717717

177741

177171717

1777177

1771177

000000

177777

000000

1771777

177777

1771777

052525

052524

1771717

000000

177117

POP-11/60 FP11-E HARDWARE DIAGNOSTIC

DIFPEA.?11

6895

6896

5897

6898

6899

6900

5901

6902

6903

6904

5903

6906

6907

6903

6909

6910

6911

6912

5913

6914

6915

6916

5917

021736

021740

021746

021750

021756

021760

021766

021770

021776

022000

022006

022010

022016

022020

022026

022030

022030

02-5EP-77 17:50

000000

042177

177400

052177

052525

040052

000000

0521717

177525

022652

171711

004525

17717717

022652

17771717

(00400

177400

000000

000000

000000

177177

17711

1771717

000377

177171717

000000

1777717

052525

1777117

052525

llg!ll 30(1046) 02-SEP-77 22:41 PAGE 129
IFORK/{ADD+SUB)*MO “ADDDTM*~-MO EXECUTE

A21S: S01125*X1000,177777,000000,177777

513000*Xx1177,000000,177777,052525

S01125+X1000,177777,000000,177777

A2281 811201*X1177,000000,177777,000000

$01200*X1000,000000,177777,000000

511201%X1077,000000,077777,100000

A23$: $01213+*x1000,177777,000000,177777

511200*x1177,000000,177777,000000

$01213*X1000,160035,177741,000037

A245: S01260*X1177,1777717,1777717,177117?

S18200%X1177,177777,177777,1717177

S01260*X1277,1777717,17771717,177377

A25%3 $01333*X1052,177777,000000,177777

S11111*Xx4000,177777,177777,000000

S01333*x1052,177777,000000,177777

3-—— SUN.PATH, ER < ZEBRO ---

A268§:2 S01377*X1177,377777,1777177,1777177

501000%*Xx1125,000000,177777,000000

S01377*x1177,1777171,1771777,17717117

A27§: $11201*X1052,000000,052525,000000

511200%X1000,000001,052524,000000

$11201*X1152,000000,177777,000000

A30S: S03210*Xx1177,000000,000000,000000

50§200*Xx1177,000000,177777,000000

MACY1l 30(10456) 02-SEP-77 22:41 PAGE 130
157 [FORK/(ADD+SUB)*M0 "ADDOTM*~M0 EXECUTE

501210%x1177,177400,000377,177400

A31S: $01250*x1177,000000,177777,052525

501200*x1052,000000,000000,000000

S01250*Xx1177,000000,177777,177525

A32S$: $01113*X1052,177777,052525,177717

501022%X1125,177777,17717171,171771717

500113*X1052,177777,052525,1777717

ADDDO1:

BR TST60 3

SEQ 0131

SEQ 0151

JACISFI: EXPNTH#O

JACIDF): EXPNT=0

JDIFFPALERO: ACLDFI=0, ANS=ACLSF)

3ACLSF]

$ACCDF1, SHIFTED

JDIFFPRCHL: ER=-1, ANS=ACCDFI-ACLSF]

JACESF]

3ACLDF], SHIFTED

JDIFFPRCN2: ER=-2/-13, ANS=ACCDFI-ACCSF]

JACCSF]

JACECDF], SHIFTED

3DIFFPRCM3: ER=-14/-70, ANS=ACCDFI-ACCSF
p)

JACLSF]

JACLDF), SHIFTED

sDIFFPRCM4: ER=-71/-377, ANS=ACLSF]

JACLSF1: EXPNT#0

sACCDF]1: EXPNT=0

JSUMPAZERO: ACLDF1=0, ANS=ACLSF]

sACISF)

3ACCLDF]I, SHIFTED

7SUMPRCM1: ER=-1, ARS=ACCDFI+ACLSF1]

JACISF]

sACCDF1, SHIFTED

SEQ 0132

SEQ 0152

3 SUMPRCM2: ER=-2/-13, ANS=ACCDFI+ACCSF]

sACLSFY

JACCDF], SHIFTED

}SUMPRCM3: ER=-~14/-70, ANS=ACLDFI+ACCSF]

3ACCSF1

?ACLDF], SHIFTED

JSUMPRCM4: ER=-71/~377, ANS=ACLSF]

7NEXT TEST THE HARD WAY



PDP-11/760 PP11-E HARDWARE DIAGNOSTIC

DQFPEA.P11

6918

6919

6920

6921

6922

6923

6924

6925

6926

6927

6928

6929

6930

6931

6932

6933

6934

6935

6936

6937

6938

6939

5940

6941

6942

6943

6944

6945

69456

6947

6948

6949

6950

6951

6952

6953

65954

6955

6956

5937

6958

6959

6460

6951

6962

6963

6954

6965

6966

6967

6968

65969

63970

5971

6972

6973

022032

022034

022040

022044

022050

022054

000004

170127

012700

012701

012704

012705

02-SEP-77 17350

040040

002646

000001

000011

022162

PDP-11/60 FP11-£ HARDWARE DIAGNDSTIC

02-SEP-T77 17:50DQFPEA.P11

5774

6975

6976 022060

6377 022064

6978 022070

6979 022074

6980 022100

5981 022104
6982 022110

6983 022114

5784

6985 022120

5986

6987

5988 022122

6989 022124

5990 022126

6391 022132

6992

6993 022134

5994

5995 022140

6996 022146

6997 022150

6993

6999

7000

7001

7002

7003

7004

7005 022152

7006 022154

7007 022156

7008

7009

7010

7011

7012

7013 022162

7014

7015 022162

7016 022166

7017 022172

7018

7019 022176

7020 022202

7021 022206

7022

7023 022212

7024 022216

7025 022222

70256

7027 022226

7028 022232

7029 022236

005237

012537

012537

012537

012537

012537

012537

172537

104406

174100

174410

105737

001373

174037

104426

001401

104104

005201

077437

000137

040000

040000

040200

152525

140200

052525

025252

120200

145252

177171

0777711

140200

002640

002656

002660

002646

002650

0025666

002670

002656

002645

002676

002566

022336

000000

000000

000000

052525

000000

052525

125252

000000

125252

177177

177777

000000

0026756

MACY11 30(1046) 02-SEP-77 22341 PAGE 131 SEQ 0133
160 "“DIvF® EXEC, DIVIDE W/INBUF-AR.SHIF?, FSPAD.SELECT SEQ 0153

Py L T Ll

J*TEST 50 “DIVF® EXEC, DIVIDE @/INBUF-AR.SHIFY, FSPAD.SELECT

THIS TEST PROCEEDS THRU ALL THE NON-TRIVIAL PATHS OF THE
FP11-E "DIVFTM FLOWS, OATA HAS BEEN SELECTED (SEE BELDW)
THAY GENERATES THE DESIRED RESPONSE FRON TRE FP11-E SEQUENCING
HARDWARE.

THE "FETOPNDTM SUBRROUTINE FPETCHES THE SOURCE DATA, PLACES IT
IN ACG, AND THENW GDES TO THE EXECUTION FLOWS. THIS REQUIRES

THAT THE FP11-E “BUT(SUBRISTINE)/JREC/BUT(RETURN)TM LOGIC IS
FUNCTIONING CORRECTLf. NOTE ALSO THAY LOGIC ON FNUA/K8 SHOULD

FORCE ACCSFPI=ACS FOR NOT{MODE.O) IN SF. ACTUAL ACLSFI=(0)
IN THE FIRBC2:0> FIELD.

REGISTER/LOCATION USE:

ACO -ACCDF] OPERAND, DIVIDEND

AC1 -TEMP FOR ACO

AC6 -ACCSF), DIVISOR

MFACO+ -ACCSF] OPERAND, DIVISOR

MFACLl+ -~ACCDP) DPERAND, DIVIDEND

MFAC2¢ -EXP“D QUOTIENT OF ACLSF], ACLDF]

MFAC3+ -RCV’D QUOTIENT OF ABOVE

RO ~PTR TO MFACO

R1 ~OATA SET NOMBER

R4 -TABLE CHTR

RS -TABLE PIR

MODOLE/ERROR INFOD:

FNOA/KB

CROM/LATCHES, JREG/BUA, FALU.CNTL(DIVIDE),

INBUF.A/B.LEFT~-SHIFT(DATA/ZNTL)

FEXP/K9

CROM/LATCHES, B0UT<2:0>~LOGIC, EALU.DATA/CNTL(A.MINUS.B)

FMUL/K10

CPREVIOOUSLY VERIFIEDY

FALD/K11

FSPADETENP®S]), FALOU(KS59>.SAIFT.OUT)
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TST50: SCOPE

H

LOFPS #040040 s INTR-DISAB/F-MODE/TRUNC
Lit) ] #MFACO, RO #SETUP PTR FOR DIVF SF

LI'1) #1,R1 JDATA SET WUMBER

MOV #11,R4 711(8) TABLE ENTRIES
ny #408,RS sDATA TABLE PTR

MACY11l 30(1045) 02-SEP-77 22:41 PAGE 132 SEQ 0134
T60 "DIVFTM EXEC, DIVIDE W/INBUF-AR.SHIFT, FSPAD.SELECT SEQ 0154

.

’

J*DATA LOOP ENTERS HERE*

50$: INC DNLOOP ;BUMP CLOCK IN.A.LOOP COONT

MOV (RS5)+,MPACL+0 3HORD-A, DIVIDEND CACC)
MoV (R5)+,MFAC142 7WORD-B

MOV (R5)#,MFACO+0 3WORD-A, DIVISOR CMEMORY)
w0y (R5) ¢, MFACO+2 3 WORD-B
OV (RS)+,MFAC2+0 JWORD-A, QUOTIENT

v (RS5)+,MPAC2¢2 7 WORD-B
Lo MFAC1,AC1 3GET ACLDF)

;

ennpur ;DONT CHANGE DATA IN ERROR LODOP

-------- ERRDR-LOOP-ENTERS-HERE~=-=-~~~

;

6353 STF AC1,ACO IRESET ACCDF1

DIVF (R0),ACO ;OIVF EXEC, INBUF/AR.SHIFT, FETOPND SUBR
TST8 LPTITE 5IF TIGHT LODP-ON-ERROR SET, THEN HANG IN LOOP

3RE 635 3 WITH/ LINE-CLOCK DFF, & FPS(FID=1/7MM=0)

[4

STF ACO,MFAC3 3GET RESULT TO MEMORY

3

CMP32M ,MPAC2,MFAC3 F(EXP°D) = (RCV-D) ?2
BEQ 59§ 3BR IF AGREE

ERROR 104 7ELSE DIVP-EXEC, INBUF-SHIFT ERR

$3TMDIVIDE INBUF/AR-SHIFT FSPAD-SELECT ERRTM
M DATA~SEY = DATA SET NUMBER, 1 -> 11

H AC6CSF) = ACCSPY DIVISOR, FROM MFACO

H ACOCDF = ACLDF1 DIVIDEND, FROM ACO/AC1

’ EXPD RESULT = EXPECTED ACLDFI/ACCSF] QUOTIENT

} RCVD RESULT = RECEIVED QUOTIENT

3

5962 INC R1 3DATA SEY NUMBER

so8 R4,508 ;LODP DN TABLE

JNP DIVFO1L sEXIT THE HARD WAY

14

SILLTIIITIITIIL L2000 0000000 R IR000T00200080000007000200021077121111¢27
;

3 DATA TABLE FOR ABOVE TEST:

}
4065

?

Dpo1s: 501200*X1000,000000 3ACLCDF1, DIVIDEND (\CO)
$01200*x1000,000000 3ACLSF], DIVISOR (MFACO)

S01201%xX1000,000000 sACLDF3, QUOTIENT

;

D02S: S11252*X4125,052525 3ACLDF1, DIVIDEND (ACO)

$11201*X1000,000000 7ACCLSF1, DIVISOR (MFACO)

501252%x1125,052525 sACCDF]1, QUODTIENT

14
D03%: S01125%X1052,125252 3ACLDF3, DIVIDEND (ACO)

S11101*X1000,000000 $ACCSFY, DIVISOR (VFACO)

S11225%X1052,125252 sACLDF], QUOTIENT

;

D04S: S113772X1177,1771717 7ACCDF1, DIVIDEND (ACO)
S01377+*x1177,1777171 7ACLSFY, DIVISOR (MTACO)
$11201*X1000,000000 JACLDFI, QUOTIENT



PDP-11760 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.PL11 02-SEP~TT 173550

7030

7031 022242 040200 000000

7032 022246 040500 000000

7033 022252 037652 125252
7034

7035 022256 044525 052525
7036 022262 164777 171717117
7037 022266 117725 052525

7038

7039 022272 140252 125252
7040 022276 040377 1777177

7041 022302 140052 125252
7042 .

7043 022306 125377 1777177

7044 022312 125325 052525
7045 022316 040231 114531
7046

7047 022322 025377 1711117
7048 022326 052452 052525

7049 022332 013100 050057

7050

7051 022336

7052 022336 000400

7053

7054

7055

PDP-11/60 FP11-E HARDWARE OIAGNOSTIC

DIFPEA.P11 02-5EP-77 17:50

7056

7057

7058

7039

7050

7061

7062

7063

7064

7065

7066

7057

7068

7069

7070

7071

7072

7073

7074

7075

7075

7077

7078

7079

7080

7081

7082

7083

7084

7085

7086

7087

7088

7089

7090

7091

7092

7093

7094

7095

7096 022340

7097

7098 022342

7099 022346

7100 022352

7101

7102

7103 022356

7104 022352

7105 022364

7106 022370

7107

7108 022374

7109

7110

7111 022376

000004

170127

012704

012705

040040

000011

022432

005237

012501

012537

012537

002640

002646

002650

104406

170400

WACY11 30(1046) 02-SEP-77 22341 PAGE 133 SEQ 0135
150 “DIVF* EXEC, DIVIDE W/IN3UF-AR.SHIFT, FSPAD.SELECT SEQ 0155

, . .

DOS$: 501201*X1000,000000 3ACCOP3, DIVIDEND (ACO)

$01202*X1100, 000000 3ACCSPI, DIVISOR (MFACO)

S01177#X1052,125252 3ACEDF], QUOTIENT

’ .

DO6S: S01222*X1125,052525 3ACLOF3, DIVIOEND (ACO)
$11323*X1177,177777 JACLSF1, DIVISOR (NFACO)

$11077%K1125,052525 7ACCOF1, QUOTIENT

’

D07§: S11201*X1052,125252 JACCDFI, DIVIDEND (ACO)

$01201*X1177,177777 JACLSF], DIVISOR (MFACO)

$11200%X1052,125252 $ACCDF1, QUOTIENT

’ .

D10§: S11125%*X1177,177777 JACLOF1, DIVIDEND (ACO)

$11125#X1125,052525 JACCSPI, DIVISOR (NFACO)

S01201*X1031,114531 JACIOF), QUOTIENT

H

D11S: S01125%X1177,177777 7ACLOF1, DIVIDEND (ACO)
$01252+X1052, 052525 JACCSPI, DIVISOR (NFACO)

50$054*X1100,060057 JACEOF], QUOTIENT

3

DIVFOLs

BR rST51 » JEXIT

NACY11 30(1046) 02-SEP-T7 22:41 PAGE 134 SEQ 0135

61 "LDC.I.FTM EXEC, FPINMUX/DOUY, SHIFT/NORMALIZE 5Ly 0156

PR A R R R AR R R AN R AR R R A AN A R NN AR N AR A RR RN R AR A RRR AR AR R R RN KRR

3*TEST 61 "LDC.I.FTM EXEC, FPINVUX/DOUT, SHIFT/NORMALIZE

4

THIS TEST PROCEEDS YHRU ALL THE NON-TRIVIAL PATHS OF THE

FP11-E "LDC.I.F" FLOWS. DATA HAS BEEN SELECTED (SEE BELDW)

THAT GENERATES THE DESIRED RESPONSE FRON THE FPL11-E SEQUENCING
HARDWARE.

THE MAIR INTENT OF THIS TEST IS TO EXERCISE THE "FOINMUX/DOUT" PORT

JN FPNOA/KS.

REGISTER/LOCATION USE:

ACO ~ACCDF] OUTPUT F-MODE RESULT

MFACO+ -EXPECTED ACO 0UTPUT

MFACl+ ~ACCDF) MEMORY OQOTPOUT OF ACO

R1 ~INTEGER 16. BIT JPERAND, SOURCE

R4 ~TABLE CNIR

RS ~TABLE PTR

MJDULE/ERROR INPFO:

FNUA/KS

CROM/LATCHES, JREG/BUA, FPINMUX(DOUT<C152:00>), F.BUS.A~DRIVER/ENABLE,
FP.EMIT.E, INBUF.A/B.DATA

FEXP/K9

CROM/LATCRES, B80TC2:0>-LOGIC

FMUL/K10

CPREVIOUSLY VERIFIED)

FALU/K11

CPREVIOUSLY VERIFIED]
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TST61: SCOPE

H
LOFPS #040040 JINTR-DISAB/F-MODE/I-MODE/TRUNC
MDY #11,R4 #11(8) TABLE ENTRIES

MoV #405,R5 $DATA TABLE PTR

3

7*DATA LDOP ENTERS {ERE*
105: INC DwLaoe 3BUMP CLOCK IN.A.LOOP COUNT

MOV (RS)+,R1 3GET INTEGER OPERAND

vov (RS5)+,MFACO+0 3WORD-A, EXP°D RESULT
MOV (RS)+,MFACO+2 3 WORD-B

’

3DONT CHANGE DATA IN ERROR LOOP

;
6352 CLRF ACO JRESET ACEDF)



PDP-11/60 FP11-~E HARDWARE DIACNOSTIC

DOFPEA.P1Y

7112

7113

7114

7115

7116

7117

7118

7119

7120

7121

7122

7123

7124

7125

71256

71217

7128

7129

7130

7131

7132

7133

7134

7135

7136

7137

7138

7139

7140

7141

7142

7143

7144

7145

7146

7147

7148

7149

7150

7151

7152

7153

7154

022400

022402

022406

022410

022414

022422

022424

022426

022430

022432

022440

022446

022454

022462

022470

022476

022504

022512

02-SEP~77 17350

177001

105737

001373

174037

104426

001401

104105

077425

000433

000000

077777

052525

025252

065252

1717777

100000

125252

152525

H

002645

002656

0025646

000000

043777

043652

043452

043725

140200

144000

143652

143452

002656

000000

177000

125000

124000

052000

000000

000000

126000

126000

PDP-11/50 FP11-E HARDWARE DISGHDSTIC

DAFPER.P11

7155

7156

7157

T7i58

7159

7160

7161

7162

7163

1164

7165

7166

7167

7158

7169

7170

7171

7172

7173

7174

TLT5

7176

71717

7178

7179

7180

7131

7182

7183

7184

7185

7186

7187

7183

7189

7190

7191

7192

7193

7194

7195

7195

7197

71948

7199

7200

7201

7202

7203

7204

7205

7205

7207

7208

7209

7210

022520

022522

000004

170127

02-5EP-T77 1725

040200

::C'll 30(1046) 02-SEP-77 22:41 PAGE1 SEQ 0137
"LDC.I.F" EXEC, FPINMOUX/DODT, SHIFTIIORKILIZK SEQ 0157

LocIr R1,ACO : JBN(R1) ~> FPINMOX/DOUT ~> INBOF -> ACO
1818 LPrITE 3 IF YIGHT LOOP-ON-ERROR SET, TREN HANGC IN LOOP

BNE 635 3 WITH/ LINE~CLOCK OFF, & FPS(FID=1/FNM=Q)

b4

STr ACO,NFACL 3GE? RESULT TO MEMORY

4

CHP32N ,MFACO,MFACL 3(EXP°D) = (RCV°D) 7?27
8EQ 19§ 3BR IF AGREE

ERROR 105 JELSE ERRDR

3"LDCP(I->F) FPINNUX/DOUT CONVERT ERR®TM
) LNTECER = 16. BIT INTEGER INPUT, FROM R1

14 BXPD ACO = EXPECTED F-MODE/ACO DUTPUT

4 RCYD ACO = RECELVED ACO DUTPUT FROM HFP

4

19§ So8 R4,105 sLOOP DW TABLE

BR 75162 3 3UEXT TESYT WHEN DONE

L4

IVERVIIIIETERE L2800 0000000000000 000 T0ETETTE0E0E000000000001701
3

] DATA TABLE FOR ABOYE TEST:

}

H INTEGER ~-=~-< F-MODE-EXP *D-~~~~

4052 «WORD 000000, 0000004000, 000000

«HORD 077171, 0436004177, 177000

«WORD 052525, 04360049052, 125000

«WORD 025252, ‘ 0434004052, 124000

-HORD 065252, 043600+125, 052000

«WORD 177777, 1402004000, 000000

«WORD 100000, 1440004000, 000000

- #ORD 125252, 1436004052, 126000

-WORD 152525, 143400+052, 126000

BERRRRR R R R RN R AR A RARRRRA RN RN RARNARAN AR RN RRNANRRARRARRAAN R A AREA R

J*TEST 62 MULNET, BASIC DATAPATH

THIS SERIES OF TESTS IS THE 7IRST USE OF THE MULNET REGISTERS

AND ROM MULTIPLIER OF THE FP11-E.

THIS TEST IN PARTICOLAR CONSISTS OF TWO SECTIONS:

PARY 1 - MULTIPLIES, USING °MPP°, MIER(O)*MAND(0)=PROD(0)

CHECXS THAT ALL RECISTERS/DATAPATHS CAN BE LOADED/READ,

AND THAY THERE ARE N3 FLOATING DATA LINES.

PART 2 - RIPPLES "1010*/%0101TM DATA PATTERNS THRU 4-BIT SECTIONS

T0 CHECK FOR DATA LINE STUCK-LOM/SHORTS/FLOATING CONDLTIONS,

AND THE REGISTER LOAD FUNCTIONS (MIER,MAND,SUM,CARRY)

ON THE MULREY BOARD.

REGISTER/LOCATION USE:

MFACO+ -MPP INPUT DATA PATTERN

MFACle -EXP°D MULNET QUTPOT

MPAC2+ -RCV°D MULNET(SUM) OUTPUT

MPAC3e+ <~RCV'D NULNET({SUM#CARRY) OUTPUT

ACO -MpP (0,0,0,0) INPUT

AC1 -MPP (SUN) DOTPUT

AC2 ~-MPP (SUM¢CARRY) OOTPUT

RS ~DATA TABLE PTR

MODULE/ERROR INFO:

FRUA/KS

MNETSUM-ENABLE-LOGIC, “MPP°-EXEC, CROM/LATCHES

FEXP/K9

MEETREG-CLK, MRET-ALU~-CONTROL, MIER/MAND-FUNCTLON-CONTROL,

MIER/MAND-CLOCKS, “MPP"-EXEC, CROM/LATCHES

FMUL/K10

MIER-REG/MUK-(BYTE4), VAND-REG-(LOW28), MULXX-ROMS,

CNTR-ROMS, SUM-REG, CARRY-REG, MNET-ALD

FALU/K11

CPREVIOUSLY VERIFIED]
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TST162: SCOPE

;

R et PART #1: MIER(0)*MAND(0)=PRODUCT(0)-—---—--====

;LOOKING FOR STUCK-4/DATAPATA, LACK OF CONTROL UVER REGISTER LOADING

’

LOFPS #040200 sINTR-DISABLE/D-%0DE



PDP-11/60 FP11-€& HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22241 PAGE 137 sSeQ 0139

DAFPEA.P11 02-SEP-77 17250 152 HULNET, BASIC DATAPATH SEQ. 0199

7211 . 3 :

7212 022526 104406 ERRPNY sDONT CHANGE DATA IN ERROR LOQP

7213 ‘ Pomm————- ERROR-LOOP-ENTERS-HERE~===~=—~ )

7214 4
7215 022530 170400 CLRD ACO 7SET MIER, MAND TO ZEROS

7216 022532 172537 003b04 LDD FPALTP,ACL 3PRESET (SUN) OUTPUT TO ALT 0/1
;g}; 022536 172637 003024 LDD FPALTHN,AC2 JPRESET (S¢C) QUYPUT TO ALT 0/1

3
7219 022542 170005 - 6383 KPP JRON THE DATA THRU THE NULMNET

7220 022544 105737 002645 TSTB LPTITE 3IF TIGHY LOOP-ON-ERROR SET, THEN RANG 1IN LOOP

7221 022550 001374 BNE 63§ 3 WITH/ LIWE-CLOCK OFF, & FPS(FID=1/FMN=0)

7222 }
7223 022552 174137 002656 ST AC1,NFACL $GEY MOULNET(SON)

7224 022555 174237 002565 ) STD AC2,4FAC2 JGET NULNET(SUM+CARRY)

7225 . b4
7226 022562 104423 002656 FIXFRA ,MPACle0 3REMOVE SICN/EXP, INSERT BIT<59:58>
7227 022566 104423 002666 FIXPRA ,HFAC240 3

7228 }

7229 022572 104425 003060 002656 CNP64N ,FPZERO,NFACL 31IS MULNET(SOM) = (0,0,0,0)?

7230 022600 001402 BEQ 11% JBR IF OK

7231 022602 104036 ERROR 36 3ND - A "1TM CANME THRU SOMEWHERE

7232 }"NULNET - DATA STUCK/H OR REGISTER LOAD ERROR ~ 0%0=0"
7233 3 RCYD AC1 = NULSET(SUN) FRON HFP AC1 (*ERR*)
7234 3 RCYD AC2 = MULNET(SUW+CARRY) FROM HFP AC2

7235 022604 000405 BR 208 s NEXT

7236 H
7237 022606 104425 003060 002666 1153 CuP64M ,FPZERD,NPAC2 3IS MULNET(SUN+#CARRY)= (0,0,0,0)?

7238 022614 001401 BEQ 20§ 38R IF OX

7239 022616 104036 ERROR 356 3NC - "1TM CAME THRU SD!EHHERE

7240 3"MULNEY - DATA STUCK/H OR REGISTER LOAD ERROR - 0%*0=0

7241 3 RCVD AC1 = MULWET(S0M) FROM HPFP AC1

7242 H RCVD AC2 = NOLNET(SUM+CARRY) FROM HFP AC2 (*ERR%)
7243 i
7244

7245 o ————— PART §2: RIPPLE ALT 0/1 PATTERES THRU MIER/MAND/PRODUCT~-~----

7246 022620 012705 022732 20§: MoV #40S5,R5 sSETUP PTR TO DATA TABLE

7247 3
7248 3*DATA LOOP ENTERS HERE*
7249 022624 005237 002640 215 INC DWLOOP JBUMP CLOCK IN.A.LOOP COUNT

7250 022630 012700 000010 Moy #8.,R0 ) 78 WORDS FOR INITIAL/EXPECTED

7251 022634 012704 002646 MOV #MFPACO+0,R4 sINTQ MPACO,1

7252 022640 012524 2252 MoV (R5)+,(Re)+* 3

7253 022642 077002 so8 RO, 22$ ;

7254 i
7255 022644 104406 ERRPNY sOONT CHANGE DATA IN ERROR LOOP

7256 }-——==———ERROR-LOOP-ENTERS-HERE-~~~——~-

7257 ;
7258 022646 172437 002646 LDD MFACO,ACO sINITIAL MIER, MAND

7259 022652 170401 CLRD ACl s INITIAL MULNET(SUM) = 0

7260 022654 170402 CLRD AC2 JINITIAL MULNET(S+C) = 0

7261 H

7262 022656 170005 6252 MPP FRON THE DATA THRU THE MULNEY

7263 022660 105737 002645 7ST8 LPTITE 3IF TIGHT LOOP-ON-ERROR SET, THENW HANG IN LOOP

72564 022654 001374 BNE 625 3 MWITH/ LINE-CLDCK OFF, & FPS(FID=1/FMM=0)

7265 ;
7266 022666 174137 002666 STD AC1,MFAC2 3GET MULNET(SUM)

PDP~11/60 FP11-E HAROWARE DIAGNOSTIC MACY11l 30(1046) 02-SEP-77 22:41 PAGE 138 SEQ 0140

DAFPEN.P1L 02-SEP-77 17:50 762 MULNET, BASIC DATAPATH SEQ 0160

7267 022672 174237 002575 STD AC2,NFAC3 3GET MULNET(SUM+#CARRY)

7268 }
7269 022676 104425 002556 002666 CMPGAM ,MFAC1, MFAC2 JCOMPARE (EXP°D-PROD) = RCV°D-SUM)

7270 022704 001401 BEQ 235 sBR IF 0K
7271 022706 104037 ERROR 37 JERROR IN DATA FROM MULNET(SUM)

7272 ;"HULIB! ~ RIPPLE ALT 0/1 ERROR"TM

7273 HFPP ACO = INITIAL MIER/MAND IN HFP ACO, BEFORE °“MPP~

7274 } EXPD AC1 = EXPECTED PRODUCT YN HFP AC1/AC2, AFTER "MPP”

7275 3 RCVD AC1 = RECEIVED PRODUCT MULNET(S) FROM HFP AC1

7276 3 RCVD AC2 = RECEIVED PRODUCT MULNET(S+C) FROM HFP AC2

1211 ;
7278 022710 104425 002666 002676 2353 CMP6AN ,HFAC2,MFAC3 sCOMPARE (RCV”D-SUM) = (RCV°D-Sel)

7279 022716 001401 BEQ 24$ 3BR IF DK

7280 022720 104040 ERROR 40 JERROR IN DATA FROM MULNET(SUM+CARRY)
7281 J"MULNET - RIPPLE ALY 0/1 ERROR - (S)#(S+C)"

7282 H (SEE ABOVE FOR DESCRIPTION OF TYPEOUTS)

7283 H
7284 3LO0OP ON DATA IN TABLE

7285 022722 005715 245: ST (R5) 3(~1) FLAGS END OF TABLE

7286 022724 100337 BPL 218 7 MORE
7287 

;
7288 022726 000137 023474 Jup EX1002 7ON TO NEXT TEST, THE HARD WAY

7289 H
7290 3-=~DATA TABLE FOR ABOVE TEST FOLLOWS ON NEXT PAGE-—-
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7291 - ’ ’

;292 SIIITITATIRERTEEEEIEIIEEIIERRI I LI IEEREIIEIITAEIERRTREREETEIIIITIIIEAIRIRIIIIIENIILEELLLNIIN00LM10071
293 ’

1294 } **x THIS IS A DESCREPTION OF THE DATA TABLE FOR PREVIOUS TEST *se
7295 }

;gg? R e
’

7298 3 ALTERNATING 15/0S THRU MIERC1-01, PRODUZTC1-03 4-8BIT SLICES

1299 i

7300 » 1-MIER--1 |=—emmmcm—eaaan Tel B ---PRODUCT 1
7301 3 /817 /B0A las\ /B5\ B4\ /B3y /B2\ /BI\ /BO\ /EXP \ /A1\ /AO\ /B3\ /B2\ /B1\ /BO\ /C3\ /C2\ /CI\
7302 ; 0000,0101 0000,0000,0000,0000,0000,0000,0001 077000,0000,0000,0000,0000,0000,0000,0000,0000,0101
7303 ’ 0000,1010 0000,0000,0000,0000,0000,0000,0001 071000,0000, 0000, 0000, 0000, 0000, 0000, 0000, 0000, 1010
7304 ’ 0101,0000 0000,0000,0000,0000,0000,0000,0001 977000,0000,0000,0000,0000, 0000, 0000, 0000,0101,0000
7305 7 1010,0000 0000,0000,0000,0000,0000,0000,0001 077000,0000,0000,0000,0000,0000,0000,0000,1010,0000
7306 3

7307 )

;338 SEETIEITHEOILELTETELEIRREIRTLELENETEIIIIENTIERIIITEIILIITORIELELLLLIEIIETIITTIEIIELEEIANITNINEILIEIMLTY]
309 ’

7310 ) ALTERNATING 15708 THRU MANDL5-03, PRODUCTEB-01 4-BIT SLICES

7311 3

7312 ; 1-MIER--1 Jomo——————ce—a- HAYD —~m—mme e e I D PRODUCT 1
7313 : 731\ /BO\ /BS\ /BS\ /BA\ FB3I\ /B2\ /BI\ /BO\ JEXP \ /A1\ /AO\ 783\ /B2\ /BI\ /BO\ /C3\ /C2\ /C1\
7314 3 0000,0001 0000,0000,0000,0000, 0000,0000,1010 077000,0000,0000,0000,0000,0000,0000,0000,0000,1010
7315 ; 0000,0001 0000,0000,0000,0000,0000,0000,0101 077000,0000,0000,0000,0000,0000,0000,0000,0000,0101
1315 ’ 0000,0001 0000,0000,0000,0000,0000,1010,0000 077000,0000,0000,0000, 0000, 0000, 0000, 0000,1010,0000
7317 ; 0000, 0001 0000,0000,0000,0000,0000,0101,0000 077000,0000,0000,0000,0000,0000,0000,0000,0101,0000
7318 ; 0000,0001 0000, 0000,0000,0000,1010,0000,0000 077000,0000,0000,0000,0000,0000,0000,1010,0000,0000
7319 ; 0000,0001 0000,0000,0000,0000,0101,0000,0000 077000,0000,0000,0000,0000, 0000,0000,0101,0000,0000
7320 ; 0000,0001 0000,0000,0000,1010,0000,0000,0000 077000,0000,0000,0000,0000,0000,1010,0000,0000,0000
7321 ? 0000,0001 0000,0000,0000,0101,0000,0000,0000 077000,0000,0000,0000,0000,0000,0101,0000,0000,0000
1322 ’ 0000,0001 0000,0000,1010,0000,0000,0000,0000 077000,0000,0000,0000,0000,1010,0000,0000,0000,0000
7323 ; 0000,0001 0000,0000,0101,0000,0000,0000,0000 077000,0000,0000,0000,0000,0101,0000, 0000,0000,0000
7324 3 0000,0001 0000,1010,0000,0000,0000,0000,0000 077000,0000,0000,0000,1010,0000,0000,0000,0000,0000
7325 ; 0000,0001 0000,0101,0000,0000,0000,0000,0000 077000,0000,0000,0000,0101,0000,0000,0000,0000,0000
7326 ’ 0000,0001 1010,0000,0000,0000,0000,0000,0000 077000,0000,0000,1010,0000,0000,0000,0000,0000,0000
7327 ; 0000,0001 0101,0000,0000,0000,0000,0000,0000 077000,0000,0000,0101,0000,0000,0000,0000,0000,0000
7328 ; 0001, 0000 1010,0000,0000,0000,0000,0000,0000 077000,0000,1010,0000, 0000,0000,0000,0000,0000,0000
7329 3 0001,0000 0101,0000,0000,0000,0000,0000,0000 077000,0000,0101,0000,0000,0000,0000,0000,0000,0000
7330 ; 1000,0000 1010,0000,0000,0000,0000,0000,0000 077600,0101,0000,0000,0000,0000,0000,0000,0000,0000
7331 ; 1000,0000 0100,0000,0000,0000,0000,0000,0000 077460,0010,0000,0000, 0000,0000,0000,0000,0000,0000
7332 ;

7333 ;

;334 I e
335 ;

7336 )IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII/IIIIIII/IIIII///III/IIII/I/I/IIII/
7337 ALTERNATING 1S/0S THRU NMIERC1-0], PRODUCTC1-01 4-BIT SLICE
7338 022732 405’

7339 022732 040200 000005 000000 .WORD 040200,~800000101,~B000000000000,~B0000000000000001
7340 022740 000001

7341 022742 077000 000000 000120 .WORD 0770001~B00000000,~BY000000000000000, ~R0000000001010000,0000
7342 022750 000000

7343 022752 040200 000012 000000 .WORD 040200,~B00001010,~B000000000000,~B0000000000000001
7344 022760 000001

7345 022762 077000 000000 000240 .MORD 0770001~800000000,~B0000000000000000,~B0000000010100000,0000
1345 022770 000000
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7347 022772 040200 000120 000000 .WORD 040200,~B01010000,~B000000000000, ~R0000000000000001

7348 023000 000001

7349 023002 077000 000000 002400 .WORD 0770001~800000000,~80000000000000000,~B0000010100000000,0000

7350 023010 000000

7351 023012 040200 000240 000000 .4ORD 040200,~B10100000,~B000000000000,~B0000000000000001

7352 023020 000001

7353 023022 077000 000000 005000 .#ORD 0770001~B00D00000,~B)000000000000000,~B0000101000000000,0000

7354 023030 000000

7355 }IIIIIIIII//IIIIIIIIIIIIIIIIIIIIII/III/I/IIIIIII/I/IIIIIIII/IIIIIIII/IIII////III
7156 ALTERNATING 1S/05 THRU MANDL6-0), PRODUCTES8-0) 4-BIT
7357 023032 040200 000001 000000 ) o;ozoo,-500000001,‘aoooooooooooo,~a0000000000001010

7358 023040 000012

7359 023042 077000 000000 000240 .WORD 0770001~B00000000,~B0000000000000000,~B0000000010100000,0000

7460 023050 000000

7351 023052 040200 000001 000000 .WORD 040200,~B00000001,~3000000000000,~50000000000000101
7362 023060 000005

7363 023062 077000 000000 000120 .4ORD 0770001~B00000000,~BYD00000000000000,~B0000000001010000,0000

7364 023070 000000

7355 023072 040200 000001 000000 .HORD 040200,~B00000001, 8000000000000, ~B0000000010100000
7366 023100 000240

7367 023102 077000 000000 005000 .HORD 0770001~800000000,~B0000000000000000,~B0000201000000000,0000

7368 023110 000000

7369 023112 040200 000001 000000 .WORD 040200,~B00000001,8000000000000, ~B0000000001010000

7370 023120 000120

7371 023122 077000 000000 002400 .WORD 0770001~B00000000,~B0000000000000000,~B0000010100000000,0000

7372 023130 000000

7373 023132 040200 000001 000000 .WORD 040200,~B00000001,~B000000000000,~B0000101000000000

7374 023140 005000

7375 023142 077000 000000 120000 .WORD 077000%~B00000000,~B0000000000000000,~B1010000000000000,0000

7376 023150 000000

7377 023152 040200 000001 000000 .4O0RD 040200,~B00000001,~B000000000000,~80000010100000000

7378 023160 002400

7379 023162 077000 000000 050000 .HORD 0770001*800000000,~BN000000000000000,~B0101000000000000,0000

7380 023170 000000

7381 023172 040200 000001 000000 .WORD 040200,~800000001,~8000000000000,~81010000000000000

7382 023200 120000

7183 023202 077000 000012 000000 .WORD 0770001~800000000,~B0000000000001010,~B0000000000000000,0000

7384 023210 000000

7385 023212 040200 000001 000000 .WORD 040200,~800000001,~3000000000000,~80101000000000000

7386 023220 050000

7387 023222 077000 000005 000000 .HORD 0770001~B00000000,~B3000000000000101,~B0000000000000000,0000

7388 023230 000000

7389 023232 040200 000001 000012 .NURD 040200,~800000001,~8000000001010,~B0000000000000000

7390 023240 000000

7391 023242 077000 000240 000000 .MORD 0770001~B00000000,~B0000000010100000,~80000000000000000,0000

7392 023250 000000

7393 023252 040200 000001 000005 .HORD 040200,-300000001,~8000000000101,~80000000000000000

7394 023260 000000

7395 023262 077000 000120 000000 .#0RD 0770001~B00000000,~B0000000001010000,~B0000000000000000,0000

7396 023270 000000

7397 023272 040200 000001 000240 .WORD 040200,-300000001,~8000010100000, ~50000000000000000

7398 023300 000000

7399 023302 077000 005000 000000 LNORD 0770001~B00000000,~B0000101000000000,~80000000000000000,0000

7400 023310 000000

7401 023312 040200 000001 000120 .&0RD 040200,~300000001,~3000001010000,~5 0000000000000000

7402 023320 000000

SEQ 0161

SEQ 0142

SFEQ 0152
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7403 023322

7404 023330

7405 023332

7406 023340

7407 023342

7408 023350

7409 023352

7410 023360

7411 023362

7412 023370

7413 023372

7414 023400

7415 023402

74156 023410

7417 023412

7418 023420

7419 023422

7420 023430

7421 023432

7422 023440

7423 023442

7424 023450

7425 023452

7426 023460

7427 023462

7428 023470

7429

7430 023472

7431

7432

T433 023474
7434

7435

7436

7437

7438

7439

7440

7441

7442

7443

7444

7445

7446

7447

7448

7449

7450

7451

7452

7453

7454

7455

7456

7457

7458

077000

000000

040200

000000

077000

000000

040200

000000

077000

000000

040200

000000

077012

000000

040200

000000

077005

000000

040200

000000

077720

000000

040200

000000

077440

000000

1771717

002400

000001

120000

000001

050000

000020

000000

000020

000000

000200

000000

000200

000000

000000

005000

000000

002400

000000

005000

000000

002400

000000

005000

000000

002000

000000
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7459

7460

7461

7462

7453

7464

7465

7455

7467

7468

7459

7470

7471

7472

7473

7474

7475

7476

74717

7478

7479

7480

7481

7482

7483

7484

7485

7486

7487

7488

7489

7490

7491

7492

7493

7494

7495

7496

74917

7498

7499

7500

7501

7502

7503

7504

7505

7506

7507

7508

7509

7510

7511

7512

7513

7514

023474

023476

023502

023510

023514

023520

023526

023534

02-SEP-77 17:50

000004

104405

012737

170127

005037

0127317

012737

012737

024202

052525

040200

001322

000007

000001

000006

002646

001342

001304

001306

MACY11 30(1046) 02-SEP-77 22:41 PAGE 141 SEQ 0143
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-#0RD 0770001 ~800000000,~80000010100000000,~80000000000000000,0000

-« WORD 040200,~800000001, ~8101000000000,~B0000000000000000

- WORD 0770001~800000000,~81010000000000000,~80000000000000000,0000

= WORD 040200,~800000001,~8010100000000,~B0000000000000000

- WORD 0770001~800000000,~B0101000000000000,~80000000000000000,0000

«WORD 040200,-800010000,~8101000000000,~80000000000000000

- WORD 0770001-800001010,-B0000000000000000,~B0000000000000000,0000

«WORD 040200,-800010000,~8010100000000,~80000000000000000

« WORD 0770001~800000101,~80000000000000000,~B0000000000000000,0000

«WORD 040200,-810000000,~B101000000000,~B0000000000000000

- WORD 0776001~801010000,~80000000000000000,~80000000000000000,0000

- HORD 040200,~810000000,~8010000000000,80000000000000000

« WORD 0774001~800100000,~80000000000000000,-B0000000000000000,0000

)IIIIIIIIIIIIIIIIIII/IIIIIIIIIIIIIIIIIIIIIIIIIIIII/I/IIIIII/IIIIIIII/I/I/I/I///

}I/IIIIIIIIIIIIIIIIIIIIII/III/IIIIII/II/IlIIIIIIIII/lIIIIIIIIIII/IIIIIIIIII/IIl

EXT002: 30N TO NEXY TEST

33 ARARRXREARRRARRAR AR AR ARARERRAARAAR AR AN ARNANRNRARTARRARARARAARAR

3 *TEST 63 MULNET, MULTIPLY ROM CONTENTS

THIS TEST VERIFIES THE CONTENTS OF EACH OF THE FOURTEEN

(IDENTICAL) MULNET MULTIPLICAYION ROMS. FOR EACH ROM:

- MIER 4-BIT ADDRESS VARIED OVER RANGE (17)-(00)

~ MARD 4-BIT ADDRESS VARIED OVER RANGE (17)-(00)
- AT EACH OF THE 256. DATA LOCATIONS (8. ADDRESS BITYS),

THE DATA VALUE IS CHECKED YO BE:

DATACLB~BITS] = MIERCL4-BITS) * MANDC4-BIT51

AN ERROR LN THIS TEST IS PROBABLY MOST OIRECTLY DUE TO A

FAULT IN THE MULNET MULTIPLY ROM UNDER YEST. HOWEVER, THE

MIER, MAND, COUNTER ROMS, SUM AND CARRY REGISTERS, ARD MULNET

ALU ARE ALSO IN THE DATAPATH. CONTROL SIGKALS ALSO ORIGINATE

ON THE FEXP AND FNOA MODULES.

REGISTER/LOCATION USE:

N
S
 
N
 
W
D
 
N
P
 
N
G
 
e
 
N
 
N
0
 
e
 
N
 
N
 
N
 
N
 
N
 
N
 
N
 
W
 
N
 
N
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T63 MULNET, MULTIPLY ROM CORTENTS SEQ 0154

? $REGO ~HOLDS SYMBOLIC ROM R UNDER TESY [EG, 00, 13, 161

H $REGL -MIER SECTION UNDER TEST L0,1]

3 SREG2 ~MAND SECTION UNDER TEST [0,1,2,3,4,5,61

H SREG3 ~MIER LEFT ALIGN SHIFT [0,4]
H SREG4 -MAND LEFY ALIGN SHIPT T0,4,8,12,16,20,24]

3 SREGS -PRODUCT RITE ALIGN SHIFTr [-4,-8,-12,-16,-20,-24,-28]

3 SREG6 ~COUNT OF # OF ERRORS/ROM DETECTED

1 SREGT ~COUNT OF # TIMES (S+C)<>(S) DATA

’ SREG10 -INTERNAL COUNTER [=(7000)1

H SREG11l -INCLUSIVE "ORTM OF BAD ROM DATA, LOC (000)-(377)

H SREG12 -"aANDTM OF BAD ROM DATA, LOC (000)-(377)

’ $REG13 -FLAG, 1=CHECK/O0=PRINT MODES

4

H MFACO¢ -ASSEMBLED MIER/MAND DPERAND (ACO)

H MEFACl+ -MULNET SUM OUTPUT (AC1)

3 MFAC2¢ -MULNET SUM#CARRY OULPUT (AC2)

3

H RO ~MIER DATA, (00)-(1T)

H R1 =MAND DATA, (00)-(1T)

} R2 -(TEMP)
H R3 -PRODUCT DATA, (000)-(341) CEXPECTED CONTENTS]

3 R4 -FLAG, UB=SUM ERROR, LB=SUM+CARRY ERRDR

i RS ~(TEMP)

;

;
} - - - -

H MODULE/ERROR INFO:

4

4 FNUA/ZKS
3 MNETSUM-ENABLE-LOGIC, “MPP--EXEC, CROM/LATCHES

4
] FEXP/K9

3 MNETREG-CLK, MNET-ALU-CINTROL, MIER/MAND-FUNCTION-CONTYROL,

H MIER/MAND-CLOCKS, “MPP°-EXEC, CROM/LATCHES

¥

} FMUL/K10

F; MIER-REG/MUX~(BYTE4), MAND-~REG-(LOW28), MULXX~-ROMS,

} CNYR-ROMS, SUM-REG, CARRY-REG, MNET-ALU

4
] FALU/K1L

H CPREVIOUSLY VERIFIED)

;;tt'tttlttt'tttttttt'ttt.tttt.*ttttkttt"ttttttttttittttttkttttt

TST63: SCOPE

’

CNDSES ,40§ JSETUP FOR ESCAPE QN ERROR, IF SW6=1

MOV BALTIP,MFACO+0 JSETUP SIGN, EXPN FDR MPP INSTR

LDFPS #040200 3 INTR DISABLE, D-MODE

CLR SREGLO sZAP INTERNAL COUNTER

qov #7,STIMES 00 7 ITERATIONS OF THIS TEST

’

3L00OP ON MIER GROUP C1:03 (IN SREG1)

MOV #1,5REG] sHOLDS MIER GROUP

H

7;L.OOP DN VMAND GROUP £6:0) (IN SREG2)
18: LI ) #5,3REG2 ;HOLDS MAND GROUP
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7515 . ;

7516 023542 013700 001304 nav SREG1,RO SALIGR CNST FOR MIER BITS

7517 023546 006300 ' ASL RO 7 = A4*NIER-GROUP

7518 023550 006300 ASL RO b}
7519 023552 010037 001310 MOV RO, $REG3 3 SAYE HERE

7520 : ]

71521 JMAND LOOP 10 RERE
7522 023556 013700 001306 283 NOV $REG2, R0 JALIGR CNST FOR MAND BITS

7523 023562 005300 ASL RO 3 = 4%MAND-GROUP

7524 023564 005300 ASL RO )

7525 023566 010037 001312 MoV RO, $REG4 s SAVE HERE

7526 ?

7527 023572 063700 001310 ADD $REG3, RO 3PROD ALIGN CHNST =

7528 023576 052700 000004 ADD #4,R0 3 ~-CMIEZRGRP+MANDGRP+4)

7529 023602 005400 NEC RO ;

7530 023604 010037 001314 L11) ] RO,SREGS ;
7531 ;

7532 023610 013700 001304 Hov SREGL, RO 3FORM "MULXXTM ROM NUMBER .

7533 023614 072027 000003 ASH #3,R0 3 AS “MIER-GROUPEMAND-GROUP®

7534 023620 053700 001306 BI1S $REG2,R0 3
7535 023624 010037 001302 MOV RO, $REGO 5 SAVE HERE

7536 ’

7537 023630 012737 000001 001330 oY #1,5REG13 $SET FLAG FOR CHECK MODE

7538

7539 023636 005037 001316 3082 CLR SREGS ;CLEAR ¥ERRORS CIR

7540 023642 005037 001320 CLR $REGT $CLEAR DIFFERENCE CTR

7541 023646 005037 001324 CLR $REG11 3CLEAR TMOR"

7542 023652 012737 000377 001326 MOY #377,5REG12 JSET "AND®

7543 023660 012700 000017 MOV £17,R0 JMIER DATA FROM (00)-(17)

71544 ;
7545 3L00P ON MIZR DATA ENTERS HERE

7546 023654 010002 k[T MOV RO, R2 SALIGN MIER DATA, VIA MIER-GROUP

7547 023666 072237 001310 ASH $REG3, R2 ; CLEFT 4/01

7548 023672 010237 002650 MOV R2,MPACO+2 3 CINTO WORDBC7:0> DF ACO1

7549 023676 012701 000017 MOV #17,81 $MAND DATA FROM (00)-(17)

7550 3

7551 *LOOP OR MAND OATA ENTERS HERE®

7552 023702 005237 002640 453 INC pwLooP 3BUMP CLOCK IN.A.LDOP COUNT

7553 023706 010103 MOV R1,R3 JALIGN MAND DATA, VIA MAND-GROUP

7554 023710 005002 CLR R2 3 [L[ZAP HI 16, BITS]

7555 023712 073237 001312 ASHC SREG4,R2 3 LLEFT 24./20./16./12./8./4.70.1

7556 023716 010237 0025652 MOV R2,MFACO+ 4 3 CINTD WORDC<11:00>1
7557 023722 010337 002654 NOV R3,MFACO+6 ; L[INTD 4DRDDC15:00>1

71558 3

7539 023726 104406 ERRPNT sDONT CHANGE DATA IN ERROR LOOP

7560 jommm——— ERROR-LOOP~ENTERS-HERE-~----—-
7461

7562 023730 012705 002646 388: MOY #MFACO, RS 3PTR TD DATA AREA

7563 023724 172425 LDD (R5)*,ACO 3LOAD MIER, MAND TO ACO

7564 023736 170005 63S: uep 3GET MULNET RESULTS

7565 023740 105737 002645 TS18 LPTITE ;IF TIGH?Y LUDP-ON-ERROR SET, THEN HANG IN LOODP

7466 023744 001374 BNE 635 7 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)

7551 ;

7568 023746 174125 STD AC1,(RS)+ 3STDRE MULNET(SUM) IN MFAC1

7569 023750 174215 STD AC2,(RS) 3STORE MULNET(SUM#CARRY) IN MPAC2

7570 b
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7571 023752 104423 002556 FIXFRA ,MFAC1+0 3ZAP SIGN, EXP AND
7572 023756 104423 002666 FIXFRA ,MFAC2+0 ;7 FORM FRACC59:51> IN WORD-A
7573 

;
7574 023762 104431 001314 002656 ASH64M ,SREGS,MFACL JALIGN PRODUCT RESULTS INTO
7575 023770 104431 001314 002666 ASH64M ,S5REGS5,MFAC2 ; WORDCK7:0>
71476 H

7577 023776 010003 MOV RO,R3 3GENERATE
7578 024000 070301 MUL R1,R3 7 R3I=PRODUCT=MIER*AND
7579

7580 3*COMPARE (EXPD PRODUCT/R3):(RCVD [SUM] PRODUCT/MFACL+4)
7581 024002 005004 CLR R4 : 3UB=CSUM) BAD, LB=USUM+CARRYI BAD
7582 024004 120337 002662 CHPB R3,MFACLe¢4 ;
7583 024010 001413 BEQ 5% 3BR IF AGPREE
7584 024012 032704 177400 BIS #0B, R4 3SET ERROR FLAG
7585 024016 113705 002662 MOVB MFAC1+4,R5 3GEY BAD DATA
7585 024022 150537 001324 BISB RS,5REG11 3®I0R"TM OF BAD
7587 024026 105105 comB RS ;
7588 024030 140537 001326 JICB R5,$REG12 3MAND® OF BAD
7589 024034 005237 001316 INC SREGS ;BUMP ERROR COUNTER
7590 ;

74991 3 *COMPARE (EXPD PRODUCT/R3):(RCVD CSUM¢CARRY] PRODUCT/MFAC2+4)
7592 024040 120337 002672 5% cMPB R3,MFAC2+ 4 H
7593 024044 001402 BEQ 65 78R IF AGREE
7594 024046 052704 000377 BIS #LB, Re 3SET ERROR FLAG
1595 3

7596 024052 123737 002662 002672 6$: CcNPB MFACL+4,MFAC2+4 3(S)=(5+C) ?
7597 024060 001402 BEQ 83 SBR IF SAME
7598 024062 005237 001320 Ine SREG? 3B0MP DIFFERNECE COUNTER
7599 3

7600 024066 005737 001330 8s: ST $REG13 JCHECK OF PRINT ?
7601 024072 003015 BGT 208 ;BR IF CHECK MODE
760 024074 005704 ST R4 3ERROR OCCURRED ?
7603 024076 001413 8EQ 205 sBR IF NOT
7604 

;
7605 024100 100004 BPL 18 3BR IF NOT SUM ERROR
7605 024102 005002 CLR R2 ;
;607 024104 153702 002562 BISB MFACl+4,R2 3GET RCVD SUM IN LOB R2
508 

;
7609 024110 104016 ERROR 16 MULNET MULTIPLY ROM ERROR, SUM
7510 3"MULMNET MULTIPLY ROM CONTENTS ERRORTM
7611 ; ~M[ER- = HFP MIER 4-BIT DATA SLICE, IN R0<03:00>
7612 H -MAND- = HFP MAND 4-BIT DATA SLICE, IN R1<03:00>
7613 } E~DATA = EXPD MULTIPLY ROM OUTPUT, IN R3¢07:00>

;514 ; R-DATA = RCVD MULTIPLY ROM QUTPUT, IN R2<07:00>
615 

3
7616 024112 105704 752 TSTB R4 H
7617 024114 001404 BEQ 205 BR IF NO SUM+CARRY ERROR
7618 024116 005002 CLR R2 ;
7619 024120 153702 002672 81SB MFAC2+4,R2 SGET RCVD SUMsCARRY IN LOB F2
7620 3

7621 024124 104016 ERROR 16 sMULMET MULITPLY ROM ERROR, SUMeCAPRRY
1622 7"MULNET MULTIPLY ROM CONTENTS ERRORTM
7623 ; ~MIER- = HFP MIER 4-3IT DATA SLICE, IN R0<03:00>
7624 H ~MAND- = HFP MAND 4-3IT DATA SLICE, IN R1<03:00>
7625 ; E-DATA = EXPD MULTIPLY ROM QUTPUT, IN R3<07:00>
7626 ; R-DATA = RCYD MULTIPLY POM QUTPUT, IN ®2<07:00>



PDP-11/60 FP11-E HARDWARE DIAGROSTIC

DQFPEA.P11

7640

7641

7642

7643

7644

7645

7646

7647

7648

7649

7650

7651

7652

7653

7554

7655

7656

7657

7658

7659

7660

7651

7662

7663

7654

7665

7666

716517

7668

7669

7670

7571

7672

7673

71574

7675

7675

7671

7678

7679

7680

7581

024126

024132

024134

024136

024140

024142

024146

024152

024154

024160

024162

024170

024172

024200

024202

024206

024210

024214

024220

024222
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005237

005301

002262

005300

002251

013705

053705

001413

005337

100410

012737

104020

012737

000615

005337

002402

000137

005337

002402

000137

001322

001316

001320

001330

024172

023730

001306

023556

001304

023534

001222

001222
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7683
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763

SEQ 0147

NOLMETZ, MOULTIPLY ROM CONTENTS SEQ 0167

i

JN0 ERRORS DETECTED

205 e $REG1O ;BUMP INTERNAL COUNTER

DEC Rl +LO0P ON MARD DATA (17)-(00)

BGE 45 JWEXT LODOP

14

DEC RO 3L00P ON MIER DATA (17)-(00)
8CE 35 JNEXTY LOOP

}

$DOME ALL LOCATIONS OF THIS ROM ?
7ANY ERRORS ENCOUNTERED ?

MoV SRECS, RS JARY ERRORS ?

BIS SREGT, RS }

BEQ 408 3BR IF NONE

5

DEC $REG13 0N TO NEXT MODE
BNI 405 3-1=DONE PRINT, EXIT TO MEXT

3 0=DONE CHECK, PRINT ERRORS .

MOV #395, SLPERR JEXIT TO AFTER ERROR CALL

ERROR 20 JMULTIPLY ROM ERROR, GENERAL

3"MOLBET MULTIPLY ROM ERROR®

; ROMERS = MULTIPLY ROM NUMBER, (00) -> (16)

H TOTERR = TOTAL # OF ERRORS DETECTED IN THIS ROM

H SC>S+C = COUNT OF NUMBER OF TIMES (SUM) NOT= (SUM+CARRY)

3 BD-IOR = "OR® OF 3AD DATA FOR THIS ROM, A TM0"=STUCK-L
H BD-AND = TMANO" OF BAD DATA FOR THIS ROM, A "1"=STUCK-H

39s5: MOV #385,SLPERR JMAKE A TIGHT ERROPR LODOP
B8R 30§ sNGWd GO TO SPECIFIC

JENTER HERE TO 60 TO WEXT RO¥

405 DEC SREG2 ;L.00P ON MAND SECTION, (6)-(0)
BLT 413 JEXIT

JNP 28 sNEXT LOOP

?

4152 DEC SREGL ;LOCP ON MIER SECTION (1)-(0)
BLY rS164 13 0N TO WEXT TEST WHEN DONE ALL MAND/YIER SECTIDN

S

JMP 15 3 NEXT LOOP

;

sDONE WITH ALL LOCATIONS OF ALL 14./(16) MULNET ROMS

EARRRAR AR ENAARRARARARNR R AR AR R RN AN ANEANRARRRANLCARRNAARNRAREARRAR

3*TEST 64 MULNEY, SUM/CARRY REGISTERS, CDONTER ROM CONTENTS

}

3 THIS TEST VERIFIES THE CONTYENTS OF EACH OF THE FOURTEEN

H (IDENTICAL) MULNET COUNTER ROMS. FOR EACH ROM:

i

) -~ 4 GROUPS OF 2 (B8-ADDRESS LINES] ARE VARIED

3 T0 ALL THE POSSIBLE ADDRESS CONBINATIONS THAT

H CAN BE CENERATED AT THE "MUL-XX" ROM QJUTPUTS

3 - AT EACH REFERENCABLE DATA/ROM LOCATION (256. MAX)

4 THE SUM AND CARRY ROM OUTPUTS ARE CHECKED TO BE
’ THE CORRECT VALUE.

}

MACY11 30(1046) 02-SEP-77 22:41 PAGE 146 SeEQ 0148
T64 MULNETY, SUM/CARRY REGISTERS, COUNTER ROM CONTENTS SEQ 0168

? AN ERROR IN THIS TEST IS PROBABLY MOST DIRECTLY DUE TO A

3 FAULT IN THE MULMET COUNTER ROM UNDER TEST. HOWEVER, THE

3 MULNET ALU AND ITS CARRY LOGIC ARE ALSO IN THE DATAPATH,

H ALOBG WITH THE SUM AND CARRY REGISTERS AND THEIR CONTROL

; LOGIC (ON FEXP). THE MIER, MAND, MUL-XX ROMS WERE

? SUBSTANTIALLY VERIFIED IN THE PREVIDUS TEST.

F
; ——————————

H REGISTER/LOCATION USE:
; ;

) SREGS -CNTR ROM LOCATION COUNTER, (377)-(000)

3 SREG7 -ROM ADDRESS MASK, (000)-8BIT / (210)-6BIT

] SPEGLO -INTERNAL COUNTER C=(5044))

H SREGLl1 -PRODUCY ALIGN-SHIFT CONSTANTY [-8,-10,...,-34)

H $REG12 ~MAND ALIGN-SHIFT CONSTANT r-4,0,4,8,12,16,20]

3 SREGL3 -CLASS CODE = ROMEH#ECO0>

H SREG14 -CA) 4-BIT MIER DATA

b4 SREG15 -CB1 4-BIT MAND DATA
} SREG16 -[CJ 4-BIT MAND DATA
3 SREGLT -~CD3 4-BIT MAND DATA

H

H MFACO+¢ ~ASSEMBLED MIER/MAND OPERAND (ACO)

} MFACle -MULNET(SUM), FROM(AC1)

H MEAC2+ ~MULMNET(CARRY), PROM(AC2-AC1)

i

3 RO ~(TEMP)

3 R1 ~ACTUAL CNTR ROM ADDRESS, (000)-(377)

3 R2 -EXPECTED LCCSS] DATA FROM CNTR RDM, (TEMP)

H R3 -RECEIVED LCCSSY DATA FROM CNTR ROM, (TEMP)

’ R4 ~CNTR ROM ##8, (00)-(15)

3 RS -(TEMP)
’ ——————————

3

H

h ] PROGRANM ACTUAL-CNTIR CONNECTIONS TN

] ROM-R¥# ROM BIT ##°S "MUL-XX" ROMS
3 memmmem eecccmeemems —————

3 00 <01:00> MOL-10,01<1:05; MUL-...00<5:4>

H 01 <03:02> MUL-10,01<3:2>; MUL-4..00<T726>
3 02 <05304> MOL-11,02<12:0>; MUL-10,01<5:4>

H 03 <07:06> MUL-11,02<32:2>; MUL-10,01<726>

H 04 <09:08> MUL-12,03<1:0>; MUL-11,02<5:4>
H 05 <11:10> MUL~12,03<322>; MUL-11,02<7:6>

; 06 <13:12> MUL-13,04<1:0>; MUL-12,03<5:4>

H 07 <15:14> MUL-13,04¢3:2>; MUL-12,03¢7:6>

3 10 <17:16> MUL-14,05<1:0>; MUL-13,04<¢5:4>

’ 11 <19:18> YOL-14,05¢3:2>; MUL-13,047:6>

) 12 <21:20> MOL-15,06¢1:0>; 9UL-14,05<¢5:4>
} 13 €23:22> MUL-15,06<332>; MUL-14,05<7:6>
; 14 €25:24> MJL-15...€120>3 MUL-15,06<5:48>

H 15 <27:26> MUL-16e0e€322>; MUL-15,06<T7:6>

b
; ——————————

3 MODULE/ERROR INFO:

’

1] FNUA/KB
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7738 X CPREVIOUSLY VERIFIED3

7739 3
7740 3 FEXP/K9

7741 3 MNET-ALU-CONTROL

1742 )

7743 3 FAUL/K10

7744 ’ CHTR-ROMS, SUN-REG, CARRY-REG, MNET-ALU
7745 ’

7746 ’ FALU/K11

;;:; ] CPREVIOUSLY VERIFIED)

" " ‘9 ;,t.lt.ittit..tttl'...t.li ARBRNESREERANRRENANAAAREARN R RSN AANER
7750 024226 000004 . TST64: SCOPE

7751 H

7752 024230 104405 024736 CNDSES ,20% sSETOP FOR ESCAPE ON ERROR, IF SW6=1

7753 024234 012737 052525 002646 MDYV SALTP,HFACO+0 3SETUP SIGN, EXPN FOR MPP INSTR
7754 024242 170127 040200 LOFPS §040200 ;INTR DISARLE, D-MODE

7755 024246 012737 000007 001342 nov #1,5TINES 300 7 ITERATIONS OF THIS TEST .

715$ 024254 005037 001322 CLR SREG10 . . 3ZAP INTERNAL COUNTER

715 
}

7758 ;LODP D¥ THE 14./(16) COUNTER ROMS (#00-15)

;;gg 024260 012704 000015 §15,804 ;

7761 $*LO0P ON NEXY ROM UNDER TEST ENTERS HERE
7762 024264 010400 15: nav R4,RO JALIGN SHIFT CRST FOR MAND BITS

7763 024266 005200 ASR RO 3 =CROME/21%4-4

7764 024270 006300 ASL RO ;

7765 024272 006300 ASL RO 3

7765 024274 162700 000004 SUB $4,R0 ;

7767 024300 010037 001326 MOV RO,$REG12 3STORE HERE

7168

7769 024304 010400 MoV R4,R0 $CET ROM RN

7770 024306 005300 ASL RO ;

7771 024310 062700 000010 ADD #9.,R0 ALIGN SHIFT CNST FOR PRODUCT BITS

7772 024314 005400 NEG RO 3 =-C2*ROMAR#+8.]

7773 024316 010037 001324 MOV RO, SREG11 3 STORE HERE

7774 ;

7775 024322 010437 001330 MOV R4,SREG1I 3CLASSCO>=ROM#CO>

7776 024326 042737 177176 001330 BIC #~CBIT00,$REG13 3STORE HERE

1117 ;

7718 ;LOOP ON (400) LOCATIONS/ROM, ROMS #(02)-(13)

77179 3LO0P ON (100) LOCATIDNS/ROM, ROMS #(00)-(01), (14)-(15)
7790 024334 012737 000377 001316 MDYV #377,5RECH FMAX OF 8-BITS
7781 024342 005037 001320 CLR SREG? sSETUP FOR FULL RANGE

7782 024346 020427 000002 cup R4, #02 3

7793 024352 002403 BLY 25 3

7784 024354 020427 000013 cup Re,$13 ;

7785 024360 003403 BLE 35 ;

7786 024362 012737 000210 001320 2§: uov #210,$REGT 36.BIT ADDR FOR (00)-(01), (14)~(15)

7787 3 :

7783 ;*L0O0P ON NEXT ROM LOCATION UNDER TEST ENTERS HERE

7789 024370 005237 002640 3§ INC DHLOOP ;BUMP CLOCK IN.A.LODP COUNT

7790 024374 004737 024752 JSR PC,YAPADR ;SOBR THAT TRANSFORMS COUNT -> ROMADR

7791 024400 103553 BCS 115 3IF RETURN WITH C-BIT SET, INDICATES

7792 3 THAT IT 1S PHYSICALLY IMPOSSIBLE TO

7793 7 GENERATE THIS ROM ADDRESS.

PDP-11/50 FP11-E HARDJARE DIAGNOSTIC MACY1l 30(1046) 02-SEP-77 22:41 PAGE 148 SEQ 0150
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7794 Py

1795 ;THIS NEXT SEQUENCE OF CODE LOOPS UP THE APPROPRIATE CAl, [B1,

7796 3CC1, AND £DY VALUES TO USE 0 GENERATE THE DESIRED ROM

7797 s ADDRESS AT THE COUNTER ROM INPUTS.

7793 024402 004737 025156 JSR PC,OFFCLY 3GET RO=DFFSET IN CODEA TABLE

7799 024406 116003 025256 Move CODEA(RO),R3 3GET CAY FROM TABLE

7800 024412 100546 BMI 115 sILLEGAL TIF A (-1)

7801 0243414 010337 001332 MOV R3,5REC14 3STORE AWAY

7802 3

7803 024420 115002 025316 MOVB CODEB(RO),R2 JGET CB1 FRUM TABLE

7804 024424 100541 BMI 11 3ILLEGAL IF A (-1)

7805 024426 010237 001334 MOV R2,3REG1S 3STORE AWAY

7806 3

7607 024432 006303 ASL R3 3

7308 024434 006303 ASL R3 ;

7309 024436 042703 177767 BIC #~C3IT03,R3 3=CODEAC1>§000

7810 ;

7811 024442 004737 025164 JSR PC,OFFCL2 3RO=0FFSET INTO CODEC TABLE

7812 024446 116002 025356 "] CODEC(RO),R2 SGET [C3 FROM TABLE

7913 024452 100526 BMI 115 ILLEGAL LF A (~1)

7814 024454 010237 001336 MoV R2,$REG16 3STORE AWAY

7815 3

7816 024460 004737 025164 JSR PC,OFFCL2 7RO=0FFSET INTO CODED TABLFE

7817 024464 116002 025376 MOVB CODED{RO),R2 3GET CD3 FROM TABLE

7818 024470 100517 BMI 11 FILLEGAL IF A (-1)

7819 024472 010237 001340 MoV R2,3REG17 3STORE ANAY

7820 ;

7821 $PUT MAND=CDI#TBIH#CCI, ALIGNED, INTO WORD-C,D

7822 024476 013703 001340 MDY SREG17,R3 3GET £D)

7823 024502 072327 000004 ASH #4, 13 JLEFT-4

7824 024506 053703 001334 BIS $REG15,R3 sFORM COIRCB)

7625 024512 072327 000004 ASH #4,R3 sLEFT-4

7826 024516 053703 001335 8IS $RE316,R3 3FORM CDIgCBICCI
7827 024522 005002 CLR R2 JZAP HI BITS

7828 024524 073237 001326 ASHC SREG12,R2 - sALIGN MAND IN (R2:P3)

7829 024530 042702 170000 3IC #170000,R2 JZAP UNUSED

7830 024534 010237 002652 MOV R2,MFACO+4 $INSERT MAND

7831 024540 010337 002654 MOV R3,MFACO+6 ; INTO OPERAND

7832 3PUT MIER=CAI#CA) INTD WORD-8

7833 024544 013700 001332 MOV $RES14,R0 3GET CA2

7834 024550 072027 000004 ASH #4,R0 JLEFT-4

7835 024554 053700 001332 BIS SREG14, R0 sFORM CAI#LR)

7836 024560 010037 002550 MOV RO, MFACO+2 $INSERT MIER

1837 ;
7838 3CALCULATE EXPECTED CCCSS1 IN R2<3:0>

7839 024564 010102 MoV R1,R2 7GET ROM ADDRESS

7940 024566 012705 000002 MOV $2,R5 ;2 GROUPS OF BITS

7841 024572 005046 45: CLR -(SP) 3CLEAR SUBTOUTAL

7942 024574 012700 000004 MOV 24,R0 34 BITS/GROUP

7843 024600 005202 5%3 ASR R2 sC-BIT=NEXT IN GROUP

7844 024602 005516 ADC (sp) 7ADD TO SUBTOTAL

7845 024604 077003 so8 RO,5$ ;LOOP ON 4 RITS/GROUP

78456 024606 077507 su8 R5,4$ sLDOP ON 2 GROUPS

7847 024610 012602 MOV (SP)+,R2 ;CET 8¢3:0> SUM

7848 024612 005392 ASL R2 3 ALIGN

7849 024614 052602 ADD (SP)+,R2 sADD AK3:0> 3UM



POP-11/60 FP11-E HARDWARE DIAGNOSTIC
02-SEP-77 17350DQFPEA.P11

7850

7851 024616

7852

7853

7854

7855 024620

7856 024624

7857 024626

7858 024630

7859 024634

7850

7861 024636

7862 024640

7863

7864 024642

7865 024646

7866

7867 024652

7868

7869

7870 024660

7871 024666

7872

7873

7874 024674

1875 024700

7876 024704

7877 024710

7878 024714

7879

7880

7831 024716

7882 024720

7883

7884 024722

7885

7885

7887

7888

7889

7890

7891

7892 024724

7893 024730

7894 024734

7895

7895 024736

7897 024740

7898 024742

7899

7900

7901 024746

7902

7903

7904

7905

104406

012700

172420

170005

105737

001374

174120

174210

104423

104423

104432

104431

104431

013703

042703

013700

042700

950003

020203

001401

104017

005237

005337

002215

005304

002402

000137

000137

002546

002645

002656

002666

002656

001324

001324

002662

177774

002672

177763

001322

001316

024264

025416

002666

002656

002668
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7906

7907

7908

7903

7910

7911

7912

7913

7914

7915

7915 024752

7917 024754

7918 024756

7919 024760

7920

7921

7922 024764

7923 024770

7924

7925

7926 024772

7927 024776

7928

7929

7930 025000

7931

7932

7933 025004

7934 025006

7935 025010

7936 025012

7937 025016

7938 025020

7939 025022

7940

7941

7942 025024
7943 025026

7944 025032

7945 025034

7946 025036

7947

7948

7949

7950

7951

7952 025040

7953 025042

7954 025044

7955 025046

7956 025050

7957 025052

7958 025054

7959

7960

7961

010401

006201

006301

000171

013701

000415

012705

000402

012705

005001

012500

001405

032537

001773

050001

000771

000241

033701

001401

000261

000207

024764

024772

024764

024772

024764

024772

025000

025040

001316

025056

025116

001316

001320

MACY11 30(1046) 02-SEP~77T 22141 PAGE 149 SEQ 0151
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. 3 .

ERRPNY DONY CHANGE OATA IN ERROR LOOP

$-=-=-===-ERROR-LOOP-ENTERS~HERE= ~=m=mm

;

3NOW ACTUALLY RON THIS DATA THRU THE NULNET
qov #MFACO, RO 3PTR TO DATA AREA

LoD (RO)+,ACO 3LOAD MIER, MAND TO ACO

6352 nPP JCET MULNET RESULTS

TSTB LPYITE 31IF TIGHY LOOP-ON-ERROR SET, THEN HARS IN LOOP

BUE 835 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)

}

STD AC1,(RO)+ JSTORE MULNEY(SUM) 1IN MFACL

STD AC2,(RO) . JSTORE MULNET(SUM+CARRY) IN MFAC2

3
FIXFRA ,HFAC1+0 JZAP SIGH, EXP AND FORM

FIXFRA ,MFAC2+0 3 PFRACCS9:51> IN WORD-A

3

SUBG64K ,NFACL,MFAC2 3FORM MULNET(CARRY)= -

3 NULNET(SUN+CARRY)-MULNET(SUM), IN MFAC2

}

ASH64M ,S5REGL1, MFACL »SUM IN WORD-C<1z0D
ASH64N ,5REG11,MFAC2 JCARRY IN WORD-CK3:2>

b4

JCONBINE SUM, CARRY 1MPD CCCSS) IN R3<3:0>

MOV MFAC1¢4,R3 $GET SUK

BIC $~C3,R3 JCLEAR REST

Mov MFAC2+4,R0 7GET CARRY

BIC #~C14,R0 $CLEAR REST

8IS RO, R3 JFORM LCCSST RECEIVED DATA

?
»*COMPARE (EXPECTED CLCCSS1/R2):(RECEIVED L[CCSS1/R3)

cup R2,R3 3

BEQ 105 3BR IF AGREE

H
ERROR 17 JERROR IN CNTR ROM CONTENTS

3"MULNET COUNTER ROM CONTENTS ERRORTM
H ROMESE = ROM NUMBER JFf ROM IN WHICH ERRIR DETECTED

H ROMADR = ROM ADDRESS OF BAD LOCATION

4 E-DATA = EXPD DATA, IN FORMAT LCCSS] IN R2<03:00>
b R-DATA = RCYD OATIA, IN FORMAT LCCSS] IN R3<03:00>

H

3ENTER HERE IF LOCATION OK
105 IXC $REGLO 7BUMP INTERNAL COUNTER

11§52 DEC SRESS ;L0O0OP ON COUNT
BGE 35 sNEXT LOpOP

b4
205: DEC R4 sL0O0P ON RON NUMBER (15)-(00)

BLY 21% JEXIT IF DONE

Jue 15 ;NEXT POM

}

JOOME WITH ALL LOCATIONS OF ALL 14./(16) COUNTER ROMS
2185: JMP EXT001 sMUST JUNMP TO EXIT

;

SIVIIILIIETEIIIETITIRI00EETILEMIAU000 0080000000000 000000000102800¢711
3 .

H THE FOLLOWING SUBROUTINE IS USED TO REMAP THE COUNTER VALUE

MACY11 30(1046) 02-SEP-77 22:41 PAGE 150 SEQ 0152
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3 TO THE ROM ADDRESS BITS AS THEY ACTUALLY EXIST AT THE INPUTS

3 Y0 THE COUNTER (COOUNTER) ROMS.

H

3 ENTER WITH: R4=R0Y NOUMBER, (00)-(15)

H SREGS6=COUNT VALUE, (000)-(377)

H SREG7=ILLEGAL BIT MASK, (000) DR (210)

3 EXIT WITH: C-BIT= 1/ILLEGAL-ADDR, O/VALID-ADDR

; R1=CENERATED ROM ADDRESS

3 TEMPS: RO,RS

3

MAPADR: MOV R4,R1 3GET ROM NUMBER

ASR R1 FSET LSB=0

ASL Rl sFOR A WORD OFFSET

JMP @405(R1) 350 TO RDUTINE SPECIFIED BY TABLE

i
3TYPE#1, ROM-ADDR=CDUNTER-VALUE, ROMS ¥ 00,01,04,05,10,11

1052 {1} $REG6,R1 3EXACT cOpY

BR 305 JAND CONTINUE

;

JTYPER2, REMAP FUMCTION/A/, POMS # 02,03,06,07,12,13

115: MoV #415,R5 JPTR TO FUNCTION TABLE

BR 20% ;

¥

3TYPES3, REMAP FUNCTION/B/, ROMS # 14,15

1252 Mov #425,R5 JPTR T0 FUNCTIDN TABLE

4

JD0 THE REMAP
205: CLR Rl JBASE DOF ZERD
21§: MOV (R5)+,R0 7GET DEST BIT

8EQ 30 3 IF ZERQ, DONE

BIT (R5)+,SREGH JTEST SOURCE BIT

BEQ 215 3IF 2ERO, SKIP IT

BIS RO,R1 JELSE MOVE SRC -> DST

BR 218 JAND CONT

sNOW CHECK FOR VALID ADDRESSES

3052 CLC sASSUME VALID

8IT SREGT,R1 JANY INVALID BITS SET ?

BEQ 39s JBR IF NOT
SEC 3YES, SIGHAL INVALID

39%: RTS PC 7AND RETURN

;
; ————————————————————————————————

3 TABLE # 1, SPECIFY REMAP FOUNCTION TD USE

4

} ADDR ROM#$ FUNCTION/BR#/

4052 +WORD 10§ 300-01 1-DIRECT
-HORD 115 302-03 2-REMAP/H/
«H0RD 10§ ;04-05 1-DLRECT
«W0ORD 113 306-07 2-REMAP/A/
-WORD 1035 $10-11 1-DIRECT
«#0RD 115 712-13 2-REMAP/IN/
~¥ORD 123 714-15 3-RIMAP/B/

SPECIFY REMAP FUNCTION /A/, FOR ROUS:L
R
 

T
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DAFPEA.PLL

7962

7963

796¢

7965

7966 025056

7967 025062

7968 025066

7969 025072

7970 025076

7971 025102

7972 025106

7973 025112

7974

7915

7976

79717

7978

7979

7980

7981 025116

7982 025122

7983 025126

7984 025132

7985 025136

7986 025142

7987 025146

7988 025152

7989

7990

7991

7992

7993

7994

7995

7996

7997

7998

7999

8000

8001

B002

8003 025156

8004 025162

8005

8006 025164

8007 025166

8003 025170

8009 025172

3010 025174

8011 025176

8012 025200

8013 025202

8014 025206

8013

8016

8017

PDP-11/50 FP11-E HARDAARE DIAGNISTIC

02-SEP-77 17250

000200

000100

000040

000020

000010

000004

000002

000001

000200

000100

000040

000020

000010

000004

000002

000001

012705

005003

010300

012502

001404

032501

001774

050200

000772

053700

000207

000100

000200

0000290

000040

000004

000010

000001

000002

000100

000200

000040

000020

000004

000010

000002

000001

025210

001330

025210 000020 000020

DQFPEA.P11

3018

8019

8020

8021

8022

8023

8024

8025

RI26

8027

8023

8029

8030

8031

8032

82333

8034

8035

803b

8037

8033

039

8040

8041

8042

8043

8044

B045

8046

8047

8043

8043

8050

8051

9352

8053

8054

8053

ROS56

8957

8058

8039

8060

8061

8952

8063

8064

BJ65

8065

8067

8068

8059

8070

8071

8272

8073

025214

025220

025224

025230

025232

025236

025242

025244

025250

025254

02-SEP-T77 17:50

g00010

000004

000002

000000

000004

000002

000000

000004

000002

000000

000001

000100

000004

000200

000010

000040

000002
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NULNET, SUM/CARRY REGISTERS, COUNTER RON CONTENTS

02,03, 06,07, 12,13

08T SRC

«40RD BIT7,BIT6 3DSTT <~ SRC6

«WORD BIT5,B8IT7 3DST5 <- SRC?
- H0RD BIT5,B8Ir4 J0ST5 <- SRC4

«HORD BIT4,BITS 38574 <- SRCS

«WORD BIT3,BIT2 3BST3 <~ SRC2

« WORD BIT2,8BI13 30812 <~ SRC3
<HORD BIT:,BITO 3DSTL <~ SRCO
- WORD BITO,BIT1 30510 <- SRC1

-, e e Em o e W e W o e w m e W s o wm M W W wm W W m o@ = o

SPECIPFY REWAP FUNCTION /B/, POR ROWS:

14,15

DST SRC

«WORD BIT?,BIT6 30517 <- SRC6

«HORD BIT6,BIT7 30ST5 <~ SRC7

- WORD BIT5,BITS 30875 <~ SRCS

+«WORD 8IT4,81I74 JDSTE - SRC4
- WORD BIT3,BIT2 ;0ST3 <~ SRC2

«WORD BIT2,BIT3 sDST2 ¢~ SRC3I

«WORD BIri,sIrt 308T1L <- SRC1
-WORD BIT0,BIT0 30ST0 <~ SRCO

)

SIVELEIIII 0L IR 0ENTERELR AL IENIITLLLETIIENNTEELEIIITIL1107000011071
b4

¥

4

3}

}

H

3

3

}

3

)

3
0FFCL1:

OFFCL2:

9§3

105:

H

3
OFFYBA:

THE FOLLOWING SOBRDUTINE IS USED ABOVE TD TRANSFORM THE

ROM ADDRESS, WHICH RANGES FROM (000) O (377)/(077)

CDEPENDING UYPON THE CNTR ROM UNDER TEST]), INTD THE ACTUAL

DISPLACENENT NEEBDED TO OFFSEr INTD THE CODEX TABLES BELOW

ENTER WITH: R1=ROM ADDR
$REG13=CLASSCO>

EXIT? WITH: RO=DFFSET CALC

TEMPS: R2,R3,RS

"OFFSET FOR CDDE-AIB' ENTRY POINT
MDY BOPFYBA,RS 3INITIALIZE TABLE PTR

CLR R3 $ZAP BASE MASK

3"OFFSEY FOR CODE-C/BTM ENTRY POINT
MOV R3,R0O sGET BASE MASK
LI (R3)#,R2 3R2=DEST BIT POSITION

BEQ 10§ 71F ZERO, DODNE

BIT (RS)+,R1 ;TESY SOOURCE BIT

BEQ 93 3 IF ZERO, SKIP IT
8IS R2,R0 ;IF -ZERDO, SET DEST BIT

BR 9s 3

BIS SREG13,RO JBITCO> IS CLASSC0>

RTS pC $AND DONE

CODE~-A/B OFFSET GENERATION TABLE

- 40RD BIT4,BIT4 7DST4 ¢- SRC4

MACY11 30(1046) 02-S5EP-77 22:41 PAGE 152

T64

}

MULNET?, SOM/CARRY REGISTERS, COUNTER ROM COUNTENTS

« WORD BIT3,BITO ;DST3 <~ SRCO

«WORD BIT2,BIT6 ;0512 <~ SRCH

«WORD BIT1,BIT2 7DST1 <~ SRC2

- WORD 0 3DONE

3

;CUDE-C OFFSEY GENERATION TABLE
« WORD BIT2,BIY7 3DST2 <~ SRCT

«H0RD BIT1,81IT3 3DST1 <- SRC3

-WORD 0 7 DONE

14

3CODE-D OFFSET GENERATION TA3LE

«WORD BIT2,BITS 3DST2 <~ SRCSHS

- WORD BIT1,BIT1 3DST1 <- SRC1

« WORD 0 3D0ONE

}

BIITIIIILLLI2ELI7000000000000 000000000880007108008717080807101800110111171
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THE FOLLOWING FOUR TABLES LCODEA, CODEB, CODEC, CODED] CONTAIN

THE 4-BIT OPERANDS NECESSARY TD INPUT TO THE “MUL-XX"TM ROMS,

SO THAY THE FULL(EST) CYCLE OF ADDRESSES MAY BE [NPUT TO

THE MOLRET COUNTER ROMS, IN A PREDETERMINED ORDER.

NOYINGS

CMIER/81=CA/41RCA/4]

[MAND/281=CD/438LB/4IRLC/4], SHIFTED AND ZEROFILLED

WHERE A,B,C,D ARE THE 4-BIT VALUES OBTAINED

FRON THE TABLES BELO#

EXAMPLERL:

COUNTER ROM ADDR INPOTS FROM MULTIPLY "MOL-XX"

ROMS BITS<S:4>, <1:0> (CLASS °54107)

CCOUNTER RON W/ DOTPUT MNETSUMC9:8>]

CNTR-ADDRC7,3>=MUL11<524>,LA=MIERCT:4>I*LC=MANDC07:04>)

CNTR-ADDRC6,2>=MULE12¢120>,L A=MIERCT:4>I*IB=MANDC11:08>]

CNTR-ADDRCS5,1>=M0L03C120>,CA=MIERC3:0>I*CD=MANDC15:12>])

CNTR~ADDR<C4,0>=NMUL02<524>,CA=MIERC3I:0>I*[B=MAND<11:08>]

EXAMPLER2:

COUNTER ROM ADDR INPUTS FROM MULTIPLY "MOL-XX"

ROMS® BITS<7,3>, ¢3:2> (CLASS °76327)

CCOUNTER ROM W/ DOTPUT MNETSUMC11:10>3

CNTR-ADDRC7,3>=MUL11<T7:6>, L[A=MIERCT:4>I*[C=MANDC07:04>]

CNTR-ADDRC6,2>=M0L12¢322>, CA=MIERCT:4>3*L3=MANDC11:08>]

CNTR-ADDRCS5,1>=40L03¢322>, CA=MIERCI:0>TI*LD=MANDC15:12>)

CNTR-ADDRC4,0>=MUL02¢T7:6>, CA=MIERC3I:O>I*[B=MAND<11:08>]

LELITTLTT P78 0000700000080 0000008000000 7000000070087800000080717117111¢1¢17

CJDE~A TARLS

SEQ 0153

SEQ 0173

SEQ 0154

SEQ 0174



PDP-11/60 FP11-E HARDWARE DIASWDSTIC
DQFPEA. P11

8074

8075

8075

8077

8078

8079

8080

8081 025256

8092 025260

8083 025262

8084 025264

8085 025266

8085 025270

8087 025272

8088 025274

8089 025276

8090 025300

8091 025302

8092 025304

8093 025306

8094 025310

8095 025312

8095 025314

8097

8098

8099

8100

8101

8102

8103

8104

8105

8106

8107

8108

8109

8110 025316

8111 025320

8112 025322

8113 025324

8114 025326

8115 025330

8116 025332

8117 025334

8118 025335

8119 025340

8120 025342

8121 025344

8122 025346

8123 025350

8124 025352

8125 025354

8126

8127

8123

8129

PDP-11/60 FP11-E HARDWARE DIAGNQOSTIC

DAFPEA.P11

8130

8131

1132

8133

8134

8135

8136

8137

8138

8139

8140

8141

8142

8143

8144

8145

8146

8147

8148

8149

8150

8151

8152

8153

8154

8155

8156

8157

8158

8159

8150

8161

8162

8163

8164

8165

8166

8167

8168

8169

8170

8171

8172

8173

8174

8175

8176

81717

8178

8179

8180

8181

8182

8183

8184

8185

025356

025360

025362

025364

025366

025370

025372

025374

025376

025400

025402

025404

025406

025410

025412

025414

025416

02-SEP-77 17:50

007

007

007

007

007

007

011

007

011

007

007

007

007

011

007

000

013

002

001

004

003

002

015

004

017

006

005

010

007

006

011

016

016

016

016

016

014

016

014

016

016

016

016

3717

377

000

003

004

002

010

006

006

011

014

01S

014

012

017

016

n

377

02-SEP-77 17:50

000

002

004

006

000

004

017

010

000

001

002

003

000

003

002

001

000

010

377

000

010

01S

016

000

003

002

001

000

005

004

002
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T64 NOLEET, SOUM/CARRY RECISTERS, COUNTER ROM CONTENTS SEQ 0175

} OFFSET=CRTR-ADDRC4,0,6,2>#CLASS<O>

}

3 NOTE: CLASS<0>=0 FOR “5410°, CLASSCO0>=1 FOR °7632°
3

} CODE CODE CNTR-ADDR
3 CLASS: (5410) (7632) <4&,0> <6, 2>
, ---------- —— oo o —

CODEA? .BYTE 07, 16 300 00

«-BYTE 01, 14 300 01

«BYTE 071, 15 700 10
«BYTE 07, 16 300 11

-BYTE 071, 16 01 00
~BYTE 07, 16 301 01
«BYTE 11, 14 201 10

«-BYTE 07, 16 301 11
-BYTE 11, 14 310 00

«BYIE 07, 16 10 01

-BYTE 07, 16 310 10

-BYTE 01, 16 310 11

+BYTE 017, 16 11 00
-BYTE 07, 16 311 01

«BYTE 11, -1 1238 10 (-1=NOT PQOSSIBLE)
«BYTE 07, -1 311 11 (-1=N0T POSSIBLE)

3

4

FIITVITEILIEIEITLEETLARIPAAIRIR0 LI 0E70LLT0000000000000000001711701
H

3 CODE~B TABLE

4

? DFFSET=CNTR-ADDR<4,0,6,2>RCLASS<O>

r

H NOTE: CLASS<C0>=0 FDR °5410°, CLASS<0>=1 FOR °7632°

’

3 CoDE CoDg CNTR-ADDR
; CLASS: (5410) (7632) <4,0 <6,2>

; —————— ——— s e emwwe e m———

CODEB: .BYTE 00, 00 500 00

-BYTE 13, 03 300 01

«BYTE 02, 04 s00 10

<BYTE o1, 02 300 11

«8YTE 04, 10 301 00

-BYTE 03, 06 301 01

«BYTE 02, 06 ;01 10

«BYTE 15, 11 ;01 11

«BYTE 04, 14 310 00

~BYTE 17, 15 310 01

«-BYTE 06, 14 310 10
«BYTE 05, 12 310 11

«BYTE 10, 17 311 00

«-BYTE 07, 16 311 01

-BYTE 06, -1 311 10 (-1=ROT POSSIBLE)

-BYTE 11, -1 311 11 (-1=R0T POSSIBLE)

7

H

SHITTTZETEIITINRIN IR LIRRIRLTIIEIRTNLLLLL2000700000 00000100000100101711

}

MACY11l 30(1045) 02-SEP-77 22:41 PAGE 154 SEQ 01556

T64 NULNETY, SOUM/CARRY REGISTERS, COUNTER ROM CONTENTS SEQ 0176

; CODE-C TABLE

;

b OFFSET=CODEA<CL> RCHNTR-ADDRCT,3>RCLASSCO>

4

H NDTE: CLASS<0>=0 FOR °5410°, CLASS<O0>=1 FOR °7532°

b CODEA IS SELECTED FROM ABOVE TABLE

4

3 CODE cabg CODEA/CNTR-ADDR

3 CLASS: (5410) (7632) <1> /<7,3>

EDDEC: «BYTE 00, 00 70700
«BYTE 02, 10 30701

«BYTE 04, 15 30710

-BYTE 06, -1 30/11

«BYTE 00, 00 31700

-BYTE 04, 10 s1/01

«BYTE 17, 15 31710

.BYTE 10, 16 /11

;

;

BITIIZELIEI LRI I00 0000000000000 00000000070780000000807801001001700111011
;

H CODE-D TABLE

;

] OFFSET=CODEAC1>#CHNTR-ADDRCS,1 >#CLASSCO>

;

3 NDTE: CLASS<0>=0 FOR °5410°, CLASS<O0>=1 FOR “7632°

3 CODER IS SELECTED FRON ABOVE TABLE

?

? CoDE cabe CODEA/CNTR-ADDR
b CLASS: (5410) (7632) <1> /<S5,
; -----------------

CODED: .BYTE 00, 00 30700

+BYTE 01, 03 30701

«BYTE 02, 02 70710

-BYTE 03, 01 #0711

-BYTE 00, 00 31700

«BYTE 03, 06 31701

<BYTE 02, 04 21710

«BYTE 01, 02 31/11

FLOLIELEIPTIIEELRIIIL000000000 ELLNPL0ILELTANIT0240000000000010001010101
EXT001: JEXIT THE HARD WAY

33 AERERARRANAR R AR AR IR R AR R AR R RRR R RN R AR N R RRARNRARRAREAN ARRAAR RN RN

S*TEST 65 MULNET, MIER REGISTER DATA/SHIFTING

THIS TEST CHECKS THE FULL RANGE OF BITS IN THE NIER REGISTER,

TRE MIER REGISTER SHIFT LOGIC, AND THE MIERMUX SELECT LOGIC.

THE METHOD EMPLOYED INVOLVES RIPPLING A TM1TM THRU THE MIER

REGISTER BITS<58:03>, MULTIPLYING THIS VALUE BY A CONSTANT

(IN THE MAND REGISTER), AND THEN COMPARING THE RECEIVED
RESULT (AFTER THE MULD) #ITH THE EXPECTED.
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PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.P1L

8186

8187

8188

8189

8190

8191

8192

8193

8194

8195

8196

8197

8198

8199

8200

8201

8202

8203

8204

8205

8206

8207

8208

8209

8210

8211

8212

8213

8214

8215

8216

8217

8218

8219

8220

8221

8222

8223

8224

8225

8226

8227

8228

8229

8230

8231

8232

8233

8234

8235

R236

8237

8238

8239

8240

8241

025416

025420

025424

025430

025434

025440

025442

025444

025450

025452

025454

025456

02-SEP-T7 17:50

000004

170127

012700

012701

012702

012021

077202

172437

170401

170004

174103

174137

040240

025724

002646

000014

002646

002676

PpP-11/60 FP11-E HAROWARE DIAGNOSTIC

02-sepP-77 17:50DQFPEA.P11

RrR242

8243 025462

R244 025466

8245 025472

8246 025474

8247 025476

8248

8249 025502

8250

8251

8252 025504

8253 025506

8254

8255 025510

8256 025514

8257

8258 025516

8259

8260

8261 025522

8262 025530

8263 025532

B264

82565

8266

8267

8258

8269

8270

8271 025534

8272 025540

8273 025544

8274 025550

8275 025554

8276

8277 025562

8278 025566

8279 025572

8280 025576

82721

8282

8283 025602

8284 025610

8285

8286

8287

8288 025612

8289 025616

7290 025622

8291 025626

8292 025630

8293

8294 025632

8295 025636

8296

8297

005237

172437

170401

170004

174137

104406

174102

171203

105737

001373

1742317

104425

001401

104041

106237

005037

006037

0060137

042737

106237

006037

005037

006037

032737

001724

012700

012701

012702

012021

077202

172737

174337

002640

002656

002706

002645

002716

002666

002666

002570

0025672

002674

000001

002656

002660

002652

002664

000002

025754

002546

000014

002546

002676

002716

002574

002664
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8§52

MACYL1l 3

165

1§52

6352

253

98:

0(1045) 02-SEP-77 223141 PAGE 155 SEQ 0157
MULBEY, MIER REGISTER DATA/SHIFTING SEQ 0177

-o - -

REGISTER/LOCATION USE:

MFACO+ ~INITIAL MAND, BEFORE ALIGNMENY

MFACle ~-INITIAL MIER, BEFORE ALIGNNENT

MFAC2+ -~EXPECTED PRODUCY

MFAC3+ ~MAND, AFTER ALIGAMENT

MPAC4+ -MIER, AFTER ALICHMENT

MFACS+ -RECEIVED PRODOCT

ACO ~(TEMP)

ACl -(TENP), MIER/AFTER ALIGH.

AC2 -RECEIVED PRODUCT

AC3 ~MAND/AFTER ALIGH.

RO -(TEMP)/(SRCPTR)

r1 ~(TENP)/(DSTPTIR)

R2 ~(TEMP)/(CHTR) .

R3 -(ay)

R4 -(N0)

RS -(80)

MODULE/ERROR INFO:

PROA/KS

CROM/LATCHES-"N0OLD“~-EXECUTION

FEXP/K9 .

CROM/LATCHES-"MULD”-EXECUTION, MIER/MAND-FUNCTION-CONTROL,

MIER/MAND-REGISTER-CLOCKS

FMUL/K10

MIER/MAND-REGISTERSTFULL.WIDTH)

FALU/K1L

CPREVIOOSLY VERIFIED]

I X2 Rt2232222222 2223232222222 2323223212222 2223324

SCOPE

LDFPS #040240 7 INTR-DISABL/D-MODE/TRUNCATE

?

Jommm——— PART 1: MIERCS59:11)-~—=——=-

NOV #40S5,R0 SINLT MAND/MIER/PROD IN
MOV #MFACO,R1 7 1IN MFACO/1/2

Moy $12.,R2 3 3-4 WDRD CNST

MDYV (RO)+,(R1)+ ;
SOB R2,8$% s L0OP

3

3CALC INIT MAND = (0040000000)#(0040000000) (EACH 28B. BITS, S56. TOTAL)

LDD MFACO,ACO 3USE MNS FOR:

CLRD ACL 3 FPLAC1] <~ FCACOI-LEFT-6,

HNS 3 ECAC1) <~ ECACOI-MINUS-4

STD AC1,AC3 3SAVE I¥ AC3

STD AC1,MFAC3 7 AND MEMD®WY (MAND)

;

0(1046) 02-SEP-77 22:41 PAGE 156 SER 0158

MULNET, MIER REGISTER DATA/SAIFTING SEQ 0178

;*LODP DN MIER DATA ENTERS HERE

1NC pELOOP ;BUMP CLOCK IN.A.LOOP COUNT

LDD MFAC1,ACO 3USE MNS POR:

CLRD ACl 3 FPLCAC1] <~ FELACO]-LEFY-S,
MNS 5 ELAC1) <~ ECACOI-MINUS-4

STh AC1,MFACY 3SAVE IN MEMORY (MIER)

b

ERRPNT JODNT CHANGE DATA IN ERROR LOOP

P m——— ERROR-LOOP-ENTERS-HEREwowmm——=

;

STD AC1,AC2 sCOPY AC2 = MIER

MgLD ACI,AC2 ;D-MODE, AC2 = (AC2)*(AC3)

sWORM. STEP ALWAYS "LEFT-4"; EADJ=(-4)

TSTB LPTITE sIF TIGAT LOOP-DN-ERROR SET, THEN HARG IN LOOP

BNE 63§ s WNITH/ LINE-CLOCK OFF, & FPS(FID=1/F¥M=0)

2

STD AC2,MFACS 3GET PRODUCT IN MEMORY

b

JCOMPARE (EXP“D-PROD)=(RCY¥“D-PROD)
CMP64AN ,MFAC2,4FACS 364. BIT EQ/NE

8EQ 25 ’ 3BR IF AGREE

ERROR 41 ;NOPE - BAD RESULT

3"MULNET MULD RIPPLE A “1° THRU MIER ERROR"

HEPP ACL = HFP AC1 /MIER/ BEFORE MULD

; HFPP AC3 = HFP AC3 /MAND/ BEFORE MULD

; RCVD AC2 = HFP AC2 /PRODUCY/ AFTER WMULD, RECEIVED

H EXPD AC2 = EXPECTED /PRODUCT/ AFTER MULD

s

H

;PRODUCT OK - GET NEXT DATA SET
ASRB NFAC2+0 }NEM EXP°D PRODUCT

ROR MFAC2+2 £64. BITS, RITE-11

ROR MEAC2+4

ROR MFAC2+6

8IC #1,MFAC2+6 ALWAYS A ZERD

N
8
 
W
e
 
W
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N
e
 
e
 
N
8
 
N
 
N

ASRB MFAC1+0 NEW MIER

ROR MPACL+2 [64. BITS, RITE-11]

ROR MPACLe4

ROR HFAC1+6

;

;IF THE RIPPLED "1TM PELL OUT THE BOTTOM, DONE WITH <59:1L>
BIT #2,MFAC1+6 JTEST FOR MIER<10>

BEQ 15 MORE TO DO

j===-=+-=PART 2: MIERC10:203>-~-===-

’

MDV #415,R0 s INIT MAND/MIER/PRDD IN

MOV BMFACO,RL 3 MFACO/1/2

MOV #12.,R2 7 3-4 WORD CNsST

L1} ) (RO)+,(R1)+ ;

S08 R2,95 sLoge

r

LDD MFACO,AC] sINLITIAL MAND

STD AC3,MFAC3 sSAVE IN MFMORY (MAND)

’

s®*LO0DP DN MIER DATA ENTERS HERE



PDP-11/60 FP11-E HARDWARE DIACRDSTIC

DAFPEA.P11

8298 025642
8299 025646

8300 025652

8301

8302 025656

8303

8304

8305 025660

8306 025662

8307 025664

8308 025670

8309

8310 025672

8311

8312

8313 025676

B314 025704

8315 025706

8316

8317

8318

8319

8320

8321

8322

8323 025710

8324

8325

8326 025714

8327

8328

8329

8330 025720

8331

8332 025722

8333

8334

8335

8336 025724

8337 025732

8338 025734

8339 025742

B340 025744

8341 025752

8342

8343

8344

8345 025754

8346 025762

8347 025764

8348 025772

8349 025774

8350 026002

8351

8352

8353

005237

172537

174137

104406

174102

171203

105737

001373

174237

104425
001401

104041

006237

006237

103350

000430

042000

000000

041002

000000

040100

000000

040200

000000

040000

000200

040000

000200

02-SEP-T77 17:50

002640
002656

002706

002645

002716

002666

002674

002664

020000

000000

000000

000000

000000

000000

002716

000002

000000

002000

004000

000000

004000

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P11

8354

8355

8355

8357

8358

8359

8360

8361

8362

8363

8364

8365

8366

8367

8368

8369

8370

8371

8372

8373

8374

8375

8376

8377

8378

8379

8380

8381

8382

8383

8384

8385

8385

8387

8388

8339

8390

8391

8392

8393

8394

8395

8396

8397

8398

8399

3400

8401

8402

8403

8401

8405

8406

8407

8408

8409

026004

026006

026012

02-SEP-77 17:50

000004

170127

012700

040240

026162

MACY1l 30(1046) 02-SEP-77 22341 PAGE 157 SEQ 0159
65 NULNEY, MIER REGISTER DATA/SHIFTING SEQ 0179

11$: e DiéLoOP . 3BUNMP CLOCK IN.A.LOOP .COUNT
LDD NFACL,AC JINITIAL MIER

STD AC1,NFACA 3SAVE IN MENORY (MIER)

4

ERRPIT 3DONT CHANGE DATA IN ERROR LOOP

-------- ERROR-LOOP-ENTERS~HERE~~=—m=="

i

6252 $TD AC1,AC2 ;COPY AC2=MIER

NOLD AC3,AC2 3D-MODE, AC2 = (AC2)*(AC3I)
ST8 LPTITE JIF TICHY LOOP-DN-ERRODR SET, THEN HANG IN LOOP

BEE 623 3 WITH/ LINE-CLOCK OFF, & FPPS(FID=1/FMN=0)
}

STD AC2,HFACS . JGET PRODUCT IN MEMORY

) ¥

3COMPARE (EXP“D-PRUOD)=(RCV°D-PROD)
CHP64NM ,MFAC2,NFACS 364. BIY EQ/NE

BEQ 12% $BR IF AGREE

ERROR 41 sNOPE -~ BAD RESULT

3"MULNET MULD RIPPLE A "1° TARU MIER ERRORTM

} HFPP AC1 = HFP AC1 /MIER/ BEFORE MULD
3 RFPP AC3 = UFP AC3 /¥WAND/ BEFDRE MULD

¥ RCVD AC2 = HFP AC2 /PRODUCY/ AFTER WULD, RECEIVED

3 EXPD AC2 = EXPECTED /PRODUCT/ AFTER MULD

sPRODUCY OK - GET NEXT DATIA
125: ASR NFAC2+6 3NEW EXP”D PRODUCT

3 CLOW 16. BITS, RITE-11]

7

ASR MPACLI+6 . 3 NEW WIER
5 [LO¥ 16. BITS, RITE-11

;

3 IF THE RIPPLED “1° FELL 00T THE BOTTOM, DONE WITH <10:03>

BCC 115 3BR IF RYD

4

BR £ST665 13 ;ALL DONE

}IIIIIIIIIIIIIIIIIIIIIIII/IIIIIIIIIIIIIII/lIIIIII/IIIIIIIIII/III/IIIIII
FOR MIERCS59:11

403' .HDRD 0420000020000,000002,000000 JMAND

«HORD 041002,000000,000000, 000000 $MIER

- WORD 040100,000000,002000,000000 3 PRODUCT

)IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII/Il
FOR MIER<10:03> TES

415' .HDRD 040200,000000, 004000,000000 7 MAND

«NORD 040000,000000,000000,000200 SMIER

«#0RD 040000,000000,004000, 000200 7 PRODUCT

MACY11l 30(1046) 02-SEP-77 22:41 PAGE 158 SEQ 0160

T65 MULNET, MAND REGISTER DATA/SHIFTING SEQ 0180

33 AARARARER AR R AR A AN R AR AR ERARRRRAR AN AR AN RAANRA AR AR AANNAARARAEAR RN

3*TEST 66 MULNET, MAND REGISTER DATA/SHIFTING

TRIS TEST CHECKS THE FULL RANGE OF BITS IN THE MAND REGISTER,

AND THE MAND REGISTER SHIFT LOGIC.

THE METHOD EMPLOYED INVOLVES RIPPLING A TM1TM THRU THE MAND

REGISTER BITS<58:03>, MULTIPLYING THIS VALUE BY A CONSTANT

(IN THE MIER REGISTER), AND THEN COMPARING THE RECEIVED

RESULT (AFTER THE NOLD) WJITH THE EXPECTED.

LOWEST ORDER BITS LN MAND CHECKED IN PREVIOUS TESTS.

REGISTER/LOCATION USE:

MFACO+ -INITIAL MIER, BEFORE ALIGCNMENT

MFACl+ -INITIAL MAND, BEFORE ALIGWMENT

MFAC2+ -EXPECTED PRODOCT

MPAC3+ -MIER, AFTER ALIGNMENT

MPAC4+ -MAND, AFTER ALIGNMENT

MFAC5+ -RECEIVED PRODUCT

ACO -(TENP)

AC1 ~(TEMP), MAND/AFTER ALIGN.

AC2 ~RECEIVED PRODUCT

AC3 ~MLER/AFTER ALIGN.

RO ~(TEMP)/(SRCPTR)

Rl ~(TEMP)/(DSTPIR)

R2 ~(TEMP)/(CNTR)

R3 -(NU)

R4 -(%0)

RS -(N0)

MODULE/ERROR INFO:

FNUA/KB

CROM/LATCHES~-"MULD”-EXECUTION

FEXP/K9

CROM/LATCHES-"MULD*-EXECUTION, MIER/MAND-FUNCTION-CONTROL,

MIER/MAND-REGISTER~CLOCKS

FMUL/K10

MIER/MAND-REGISTERSCFULL.WIDTH)

FALU/K11

CPREVIOUSLY VERIFIED]

W
 
N
E
 
N
 
N
 
N
 
N
 
N
S
 
N
P
 
N
S
 
N
0
 
N
0
 
N
 
N
E
 
N
E
 
N
 
N
G
 
N
 
N
G
 
N
0
 
N
 
N
G
 
N
 
N
S
 
N
G
 
N
 
N
G
 
N
0
 
N
 
W
 
N
P
 
4
 
N
E
 
N
 
N
 
N
0
 
N
S
 
N
P
 
e
 
N
 
N
 
N
0
 
N
 
N
 
N
 
G
 
N
 
N
 
N
 
g
y
 
e

PR AR R R A AR R AR AR R AR RN A N KRR A RAN AR R AR AR R NN R R AN AR AR R AR AR RER

TST66: SCOPE

LOFPS #040240 s INTR-DISABL/0-MODE/TRUNCATE

’

LI) ) #40S5,R0O JINLIT MIER/YAND/PROD IN



PDP-11/60 FP11-E

DQreEA.P11

8410

8411

8412

8413

8414

8415

8416

8417

8418

8419

8420

8421

8422

8423

8424

8425

B426

8427

8428

8429

8430

8431

8432

8433

8434

8435

8436

8437

8438

8439

8440

8441

8442

8443

8444

8445

8445

8447

8448

8449

8450

8451

845¢

8453

8454

8455

8456

84517

8458

8459

B460

8461

8462

8463

8451

8465

026016

026022

026026

026030

026032

026036

026040

026042

026044

026050

026054

026056

026060

026064

026066

026070

026072

026076

026100

026104

026112

026114

026116

026122

026126

026132

026136

026142

026146

026152

026156

026160

02-S€P-77 17:50

012701

012702

012021

077202

172437

170401

170004

174103

1741137

172437

170401

170004

174137

104406

174102

171203

105737

001373

174237

104425

001401

104042

106237

006037

006037

005037

106237

006037

006037

006037

103334

000414

002546
000014

002646

002676

002656

002706

002645

002716

002566

002666

002670

002672

002674

002656

002660

002662

002664

HARDWARE DIAGROSTIC

002715

PDP-11/60 FP11-E HAPDWARE DIAGNUSTIC

DIFPEA.?1L

8466

84617

R468

8469

8470

8171

8472

84173

8474

026162

026170

026172

026200

026202

026210

02-SEP-T77 17:50

042000

000000

041002

000000

040100

000000

020000

000000

000000

000000

000000

000000

r:C'll 30(1046) 02-SEP-77 22:41 PAGE 159 SEQ 0161
MUOLNET, MAND REGCISTER DATA/SHIFTING SEQ 0181

ngv SUFACO,R1 . ; 1N MPACO/1/2
oy #12.,R2 3 3-4 MORD Cus?

853 NOY (RO)+,(R1)+ )
S0B 22,85 3LOOP

)

3CALC TNIT NIER = (000)§(200)§(000)#(000)$(000)8(000)#(000)

LoD HFACO,ACO 3USE WES FOR:

CLRD ACL 3 FUACL) <~ FCACOI-LEFT-6,

LLH 3 ECAC1] <- ECACOI-MINUS-4

ST AC1,AC3 JSAVE I¥ AC3

STD AC1,NFAC3 3 AND MEMORY (MIER)

4

3*LO0OP ON MAND OATA ENTERS HERE
1%: LoD MFAC1,ACO JUSE MNS FOR:

CLRD Acl 3 FCLAC1) <~ FLACOI-LEFT-6,

LLEH 3 ECAC1] <~ ECACOI-MINUS-4
STO ACL, MFACA 7SAVE I8 MEMODRY (MAND)

H

ERRPNY sDONY CHANGE DATA IN ERROR LDOP

}oem——— ERROR-LOOP-ENTERS-HERE~~wwe~=~

}

63§ STD AC1,AC2 JCOPY AC2 = MAND

RULD AC3,AC2 3D-MODE, AC2 = (AC2)*(AC3)

JNORN. STEP ALWAYS "LEFT-4"; EADJ=(-~4)

T5TB LPTITE sIF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LODOP

BEE 635 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMN=0)

;

S10 AC2,MFACS sGET PRODUCT IN MEMORY

¥

3CONPARE (EXP°D-PROB)=(RCV°D-PROD)

CMPGAN ,MFAC2,%FACS 364. BIT EQ/NE

BEQ 25 3BR XF AGREE

ERROR 42 JNOPE - BAD RESULY

3TMULNEY MULD RIPPLE A “1° TURU MAND ERRORTM

3 AFPP AC1 = HFP AC1 /YARD/ BEFORE NULD
3’ HFPP AC3 = HFP AC3 /MIER/ BEFORE MULD

} RCVD AC2 = HFPP AC2 /PRODUCY/ AFTER MOULD, RECEIVED

b EXPD AC2 = EXPECTED /PRODUCT/ AFTER MULD

3

3PRODUCT 0K -~ GET NEXT DATA SET

252 ASRB MFAC240 sNEW EXP-D PRODUCT

ROR MFAC2+2 3 [L[64. BITS, RITE-11

ROR MFAC2+4 3

ROR MFPAC2+6 ;

H

ASRB MFACL+0 sNEW MAND

ROR MFACLe2 3 ([64. BITS, RITE-11

ROR MFACl+ 4 b

ROR MFAC1+6

’

3IF THE RIPPLED "1TM FELL JUT THE BOTTOM, DONE WITH <59:03>

BCC 18 3BR IF NYD

;

BR TST67 3 3ALL DONE

}

MITILEIITHLERRIL0TR0L EPLTE200 2000002000008 80000000000018001781171111117

MACY11 30(1045) 02-SEP-T77 22:41 PAGE 160 SEQ 0162

T65 MOLNEY, MAND REGISTER DATA/SHIFTING SEQ 0182

3 DATA FOR WANDCS59:03> TEsT

4053 «40RD 042000,020000,000000, 000000 3MIER

+-WORD 041002,000000,000000,000000 7MAND

«HORD 040100,000000,000000, 000000 3PRODUCT

¥

SITILITHIIIEININE LTI E0000 0000000000000 00000800000077007701072117111711¢47



PDP-11/50 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.P11

8475

8476

8477

8508

8509

8510

8511

8512

8513

8514

8515

8516

8517

8518

8519

8520

8521

8522

8523

8524

8525

8526

8527

8528

8529

8530

02-sSEP-77 171590

PDP-11/50 FP11-£ HAPDWARE DIAGNOSTIC

02-SEP-T7 17:50DQFPER.?11

8531

8532

8533

8534

8535

8535

8537

8538

8539

8540

8541

8542

8543

8544

8545

B545

8547

8548

8549

8550

8551

8552

8553

8554

8555

8556

8537

8558

8559

8560

8561

8562

8563

8564

8555

8566

8567

8568

8569

8570

8571

026212

026214

026220

026224

026230

026234

026240

026242

026244

026246

026250

026252

026256

026262

026266

026270

026274

026300

026302

026304

026306

026312

026314

026316

026320

026324

026332

026334

026336

026340

026342

026344

000004

012705

005037

005037

005037

005237

104416

012500

100514

012501

012503

012537

012537

012537

170100

172437

172537

104406

174102

171200

105737

001373

170202

170304

174237

104426
001004

020102

201002

020304

001734

104111

026350

002650

002660

002670

002640

002646

002656

002666

002646

002656

002645

002676

002666 002676

MACY11 30(1046) 02-SEP-77 22:41 PAGE1 SEQ 0163

167 BXPNT, ECR & FCCR sxcsptIUI/an(cc) CONDITIONS SEQ 0183

, ’_‘..‘I’t't."l"!.i.Q.k'fi........tl"t.!'t‘.if't't""..‘.i."'*.*fi

I*TESY 67 EXPAT, ECR & FCCR EXCEPTION/HPP(CC) CONDITIONS

3

; THIS TEST CHECKS THE EXPNT “EXPOWENT.CONDITIOR.REGISTER® (ECR)
’ AND THE “FLOATING.CONDITION.CODE.REGISTER® (FCCR) LOGIC.

’

’ USING THE "MULF® INSTRUCTION, OVERFLOW, UNDERPLOW, AND ND.EXCEPTION
’ CONDITIONS ARE CEWSRATED TO CHECK THAT THE EXCEPTIOM.CONDITION

3 LOGIC IS FONCTIONING, AND THAT THE FLOATING CONDITION CODDES
4 ARE SEY/CLEARED AS EXPECTED.

?

’ NOTES:

1 FCC(N) = SD(1).H
’ PCC(Z) = ERZERD.H

) FCC(V) = EOFLO.H

3 FCC(C) = 0, ALWAYS

’

3 EXPNT.DVERFLON = EOFLO.H = ER9COIH*ERB(1)H = 01XXXXXXXX .

’ EXPNT.USDERFLOW = EUFLO.H = nn9(o)n-ena(o)n*snzsnuu = 0000000000

’ + ERY(1)H = 1XXXXXXXXX
3

3

3 REGISTER/LOCATION USE:

}

3 ACO -EXPNT OPERAND.A FOR MOLF, ECSFJ

; AC1 -EXPHT DPERAND.B FOR MOLF, ECDP]

; AC2 ~-ELOF] RESOLT ACC

;

3 MFACO+ -COPY OF ACO, ECSF1

3 NFAC1s+ ~-COPY OF AC1, ECDF]

; MFAC2+ -EXPECTED PRODUCT FRIM AC2

; MFAC3+ <-RECEIVED PRODUCT FRIM AC2

;

3 RO -INITIAL FPS BEFORE EXEC.

; R1 -EXP°D FPS/CC AFTER EXEC.

3 R2 -RCV"D FPS/CC AFTER EXEC.
; r3 -EXP°D FEC.CODE AFTER EXEC (10=0VF/12=UNF/377=NONE)

3 R4 -RCYD PEC.COOE AFTER EXEC.

3 RS ~DATA TABLE PIR

?
} ——————————

3 MODULE/ERROR INFD:2

3
s FNUA/KB

; CROM/LATCHES-*NOLF~~EXECOTION

3

) FEXP/K9
) CROM/LATCHES- "MULF*~EXECUTION, SIGN.LOGIC

3 FCCR, ECR, EXCEPTION.GENERATE.LOGIC, BUT(EXCEPTION,EUFLO)

3
3 FYMOL/K10

’ CPREVIOUSLY VERIFIED?

3

} FALU/K11

3 CPREVIOUSLY VERIFIED]

;

MACY1l 30(1046) 02-SEP-77 22:41 PAGE 16 SEu 0164

67 EXPNT, ECR & PCCR zxczprtJu/urp(CC) CONDITIONS SEQ 0194

; }"'.'tt'l’fi...itttt.fi.ttit.'.fi.i'fi.l’tfi.*lfitt'..***ttl’.t'fltt‘.tit

1ST673 SCOPE

;

O #405,R5 FDATA TABLE PTR

CLR MEACD+2 $ACCSF1, WORD.B IS ZERD

CLR MFAC14+2 FACCDP], WORD.B IS ZERD
CLR NFAC242 3EXP°D PRODUCT, WORD.B IS ZERQD

3*DATA TABLE LDOP ENTERS HERE®

105 INC DHLOOP ;BUMP CLOCK IN.A.LOOP COUNT

ZAPHFP 7INIT HFP, SET FEC=(377)

MoV (R5)+,R0 3GET INITIAL FPS

BMY 15170 33 JIF = -1, WE“RE DONE

MOV (R5)+,R1 3GET EXP°D FPS AFTER

MOV (R5)+,R3 ;GET EXP"D FEC AFTER

HOV (R5)+,MFACO+0 3OPERAND.A, WORD.A

MOV (R5)+,MFAC1+0 3OPERAND.B, WORD.A

uov (R5)+,MFAC2¢0 FEXPD RESULT, WORD.A

;

LOFPS RO FINITIAL PPS

LDF MFACO,ACO SACCSE]

LDF MFACL,ACL $ACCDF]

?

ERRPNT 3DONT CHANGE DATA IN ERROR LOOP

prmmm ERROR-LOOP-ENTERS ~HERE————~m—-

;

632 STF AC1,AC2 3SETUP ACLDF)

HOLF ACO,AC2 ;D0 THE MOLTIPLY

1STB LPTITE sIF TIGHT LODP-ON-ERROR SET, THEN WANG IN LOUOP

BNE 635 } WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)

3

STFPS R2 JGET PPS/CC AFTER

STS? R4 $GET FEC AFTER

STFP AC2,MFAC3 3GET RESULT TO MEMORY
;

CMP32M ,MFAC2,MPAC3I 3 (EXP"D.PRODUCT) = (RCY-D.PRODUCT) 22

BAE 305 ;1F DISAGREE, ERROR

;

cup R1,R2 s(EXP"D.FPS/CC.AFTER) = (RCV-D.FPS/CC.AFTER) 2?

BHE 305 ; IF DISAGREE, ERROR

;

cue R3,R4 3(EXP°D.FEC.AFTER) = (RCV-D.FEC.AFTER) 72

BEQ 108 3BR IF ALL 3 WERE OK

:

308: ERROR 111 3SIGNAL FPS/FEC/RESULT ERROR

3TECR/PCCR EXCEPTION+FCC ERR"

3 PRV.FPS = PREVIOUS FPS/CC, PRIOR TO EXEC.

3 E-FPS = EXP"D FPS/CC AFTER EXEC.

; R-FPS = RCV"D FPS/ZC AFTER EXEC.

? E-FEC = EXP°D HPP FEC.CODE AFTER EXEC (10=0VF/12=UNF/377=NONE)

H R-FEC = RCY®D HFP 7EC.CODE AFTER EXEC

3 HFPP ACO = DPERAND.A FOR MULF, FROM ACOCSF1

H HFPP ACl = OPERAND.B FOR MULF, FROM AC1LOF)

; EXPD AC2 = EXPECTED PRDODUCT, FRON AC2LDF)]

1 RCVD AC2 = RECEIVED 2RODUCT, FROM AC2CDF]
-

’



POP-11/60 FP11-E HARDWARE DIAGWOSTIC

DQrPEA.P1L 02-SEP-T77 17350

8587 026346 000732
8588

B589

8590

8591

8592

8593

8594 000200

8595 000000

8596 177400

8597

8598 000010

8599 000012

8600 000377

8601

8602

8603

B604 026350 043047 043050 000377
8605 026356 040200 140200 140200

8605

8607

8608 026364 043041 143056 000010

8609 026372 160200 060000 100000

8610

B611 026400 043055 143042 000010

8612 026406 077600 077600 037200

8613

8614 026414 042051 042046 000377

B615 026422 077600 177600 000000

8616

B617

8618 026430 043043 143054 000012

8619 026436 020200 120000 100000

8620

8621 026444 043057 143040 000012

8522 026452 100200 100200 040200

8623

8624 026460 041053 041044 000377

B625 026466 100200 000200 000000

8625

8627

8628 026474 177777

8629

8630

POP-11/50 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P11 02-SEP-T7T 17350

8631

8632

8633

8634

8635

8636

8637

85389

86139

8640

8641

85642

8643

B644

8545

B646

8647

8548

8649

8650

9551

8652

8653

8654

8655

8656

8657

8558

8659

8660

8661

026476 000004

026500 012737 000012 001342

026506

026512

026516

104420

104420

104422

002546

002656

026520 105037 002650

026524

026530

026534

026540

026542

005237

012700

012701

005020

077102

002640

002726

000004

026544

026550

026554

026556

026562

026566

013700

042700

005001

013702

042702

013703

002650

177400

002552

170000

002654

026572

026574

006200

103014

WMACY11 30(1046) 02-SEP-77 22341 PAGE 163 SEQ 0155
187 EXPNT, ECR & PCCR EXCEPYIQN/AFP(CC) CONDITIONS SEQ 0185

: BR 108 > UBXT

3

)

Ye
3

] DATA FOR ABOVE TEST:

)

X=200 JEXPAT SHIPT.LEFY VALUE

$0=000000/X 3SIGN(0)

§1=100000/X »SIGH(1)

}

EOFLO=10 3FEC.CODE (10) FOR OVERFLOW

EOFrLO=12 JFEC.CORE (12) FOR UNDERFLOW
NONE =377 JDEFAULY CODE FOR NONE WRITTEN

}

] -~FPS.BEFORE-~ --FPS,APPER-~-- -FEC- ——=ACO-—- —-~—ACl--- -AC2.EXPD-

40§ 043040+~B0111, 043040+~B1000, NONE, SO01201*X, S11201*X, S11201*X :

043040+~80001, 143040+~81110, EOFLO, S11301*X, S01300%*X, 511000*X

043040+~81101, 143040+~B0010, EOFLO, S01377*X, S01377*X, SOV175*X

042040¢~31001, 042040+¢~80110, NORE, S01377*X, 511377*X, 501000*X

043040+~80011, 143040+~81100, EUFLO, S01101%*X, S11100%X, S11000*X

043040+~81111, 143040+~80000, EUFLD, S11001*X, S11001*X, 501201*X

041040+~B1011, 041040++~80100, NONE, S11001*X, 501001*X, S01000#X

-1 7<DONE>

4
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3*TEST 70 “MPP° MAINY. INSTR - FONCTIONAL TEST

THIS TESY PERFORMS A FUNCTIONAL CHECK OF THE FP11-E SPECIFIC
MAINTENANCE INSTRUCTION TMNPP®, OR "MAINTENANCE PARTIAL PRODUCTTM.

THE FONCTION OF THIS INSTRUCTION IS AS FOLLOWS:

FPS CONDITION CODES ARE NOT CHANGED.

}

;

}

}

?

}

] INPDOT ACC®S: ACO QUTPUT ACC~S: AC1l, AC2

’

b} 11 MIERC07:00> = FSPADCACOIC42:35>

3 MANDC27:200> = FSPADCACO1<30:03>

}
3 2] ARC59:00> = MUOLNET.SUM(WIER,MAND)

3 SSPADCAC1] = SSPADCAC1]

3 ESPADCACLY = EADJ(ARCS59:54>)
3 FSPADCACL] = MNETSUMKS7:23>#ZERDESC22:03>

}
} 33 ARCS59:00> = MULBET.SOM+CARRY(MIER,MAND)

? SSPADCUAC2Y = SSPADLAC2)

4 ESPADCAC2] = EADJ(ARCS59:54>)
3 FSPADCAC2] = MEETSUM+CARRY<S5T7:23>#ZERDES<22:03>

?

3 4] ALL RESULTS ARE INDEPENDENT OF FPS F/D-MODE, AND R/T-MIDE.

;

3}
”tltitt"lt'..t'ttlttIfllt.'fi..t't.t.tfi..ttlfit'ttitttt‘tttt.itt't

TST70: SCOPE

’

Mov #10.,5TIMES 300 10. ITERATIONS OF THIS TEST

;

DBLDOAY ,MFACO 74 WORDS DF RANDJM DATA IN MFACO

DBLDAT ,MFAC) 3 AND MFAC1

RANFPS 7GENERATE A RANDOM FPS IN SFPS

3 CNITH FER=0, FPID=1, FMN=0)

CLRB MEACO+2 sSET MIER=(000) AT START

;

3*DATA LOOP EWTERS HERE*

3GERERATE MFACS = EXPECTED RZSULT IN HFP ANC2 = MNET(S+C)

1§ INC DWLooP ;BUMP CLOCK IN.A.LOOP COUNT

MDY ¥MFACH, RO H

MOV #e,R1 SCLEAR MFACS6 TO START

11$: CLR (RO)+ ;

S08 R1,118 H

i

MoV MTACO+2,R0 JMIER=MFACO0<42:35>

BIC #UB,RO H

CLR R1 SMAND-H=(000000)

MOV MFACO+4,R2 JMAND-M=0000#MFAC0<30:19>

BIC #170000,R2 b4

MOV MFACO+6,R3 s MAND-L=M7ACOC1R203>

4

JMULT LoOP

12§62 ASR RO ;MIER-RITE-1, C-8IT=LSH
B8CC 135 #BR IF L353=0, NJ ADD

’



PDP-11/60 FP11-E HARDWARE DIschS?IC
DarpPeEr.?11 02-SEP-T77 1725

8687 026576 060337 002732
8688 026602 005537 002730
8689 026506 005537 002726

8690 026612 060237 002730

8691 026616 005537 002726

8692 026622 060137 002726

8693

8694 026626 005700

8695 026630 001404

B696

8697 026632 006303

8698 026634 006102
8699 026636 005101

8700 026640 000754

8701

8702

8703 026642 012700 000004

8704 026646 006337 002732

8705 026652 006137 002730
8706 026656 006137 002725

8707 026662 077007

8708

8709 026664 013700 002726

B710 026670 104424
8711 026672 072027 000007

8712 026676 042737 177600

8713 026704 050037 002726

8714

8715 026710 005737 002656

B716 026714 100404

B717 026716 042737 100000

8718 026724 000403

8719 026726 052737 100000

8720 026734

8721

8722 026734 104406

8723

8724

8725 026736 170127 040200
B726 026742 172437 002646

B727 026746 172537 002552

8728 026752 172637 002656

8729

8730 026756 170137 002610
8731 026762 170005

8732 026764 105737 002645

8733 026770 001374

8734

8735 026772 170237 002512

8736 026776 170337 002614

8737

B738 027002 170127 040200

8739 027006 012700 002666

8740 027012 174020

8741 027014 174120

8742 027016 174210

002726

002726

002726

PDP-11/60 FP11-E HARDWARE DIAGNDSTIC
DAFPEA.21]

8743

8744

8745

8745

8747

8748

8749

8750

8751

8752

8753

8754

8755

8755

87517

8758

8759

8760

8751

8752

8763

8764

8765

8765

8767

8758

8769

8770

8771

B772

87173

8774

8775

8775

8717

8778

8779

8730

8781

8782

8783

027020

027026

027030

027032

027040

027042

027044

027052

027054

027056

027062

027064

027066

027074

027100

027104

027106

027112

02-SEP-77 17:50

104425

001401

104010

023737

001401

104011

104425

001401

104012

105237

001220

000004

012737

104420

104420

104422

1035037

005237

002545

002612

002706

002650

000012

002646

002556

002546

002540

002666

002610

002726

001342

MACY11 30(1046) 02-SEP-77 22341 PAGE 165 SEQ 0167
r70 “MPP" MAINT. INSTR - PUNCTIONAL TEST SEQ 0187

ADD R3,MFACE+4 ;LSBx1, ADD MAND TO PARTIAL PRODUCT

ADC MFACSe2 ?
ADC MFACS+0 }

ADD R2,MFACE+2 s €48, BIT ADD)

ADC MFAC6+0 3
iDD R1,HFACS+0 H

b
13§: ST RO 3DONE WHEN MIER = ZERO

BEQ 14§ $BR IF DONE

H
ASL R3 3

ROL R2 348. BIT ASL OF MAND

ROL R1 3
BR 12§ 3CONTINOE

}

3DOWE LOOPING
14§52 L1k} #4,R0 sPUT PRODUCT IN NFAC6<58:23>

155 ASL MFACH+4 b °

ROL NFACG+2 3 C48. BIT ASL 4 OF PRODOCT

ROL MFACS5+0 3 TO ALIGN W/ HFP]
sSo8 RO,15¢$ ;

;
111 MFAC6,RO 3FRACC59:54> IN ROCO0B:03>

2ADJ JCALC HFP EADJ: RO=EADJLRO<8:3>]

ASH #7,R0 sALIGN EXPONENT (LEFT-7)
BIC $~CLTT, NPACH 3CLEAR SIGN, EXP POSITIONS

BIS RO, MFACS ;INSERT EXPONENT

H
ST MFAC1+0 sTEST SIGN OF INITIAL AC2

BMI 16 3BR IF A (1)
BIC #BITIS,MFACE+0 SINSERY A (0)=(+)

BR 17§ ?
16$% 8IS #8IT1S5,MFACS+0 SINSERT A (1)=(-)
1782

;

ERRPNT ;DDONT CHANGE DATA IN ERROR LOGP

¢ -~===-=-ERROR-LOOP-ENTERS-HERE~~mromex

3

LDFPS #040200 s INTR DISABLE, D~MODE

LDD MFACO+0,ACO 3 INPUY DATA

LDD MEACO+4,AC1 sPRELOAD DOUTPUT AC”’S

LoD MFAC140,AC2 i "

;
LOFPS SFPS 3LOAD THE FPS

6352 MpPP sEXECUTE MAINT INSTR
TSTH LPTITE ;IF TIGAT LOOP-ON-ERROR SET, THEN HANS IN LDOP

BUE 635 7 WITH/ LINE-CLOCK DFF, & FPS(FID=1/¢MM=0)

?
STFPS FPS ;SAVE PPS/FEC/FEA AFTER

STST FEC ’

H
LDFPS $040200 JINTR DISABLE, D-MODE
MoV #MFAC2, RO 3
STD ACO,(RO)e 3 MFAC2=HFP ACO (INP)

STD AC1,(RO)+ SMFAC3=HFP AC1 (DUT) (S)

STD AC2,(RO) sMFACA=HFP AC2 (0UT) (S+C)

MACY1l 30(1045) 02-SEP-77 22:41 PAGE 166 SEQ 0158

T70 “MPP” MAINT. INSTR ~ FONCTIONAL TEST SEQ 0188

4
7*CHECK (ORIGINAL ACO) (CURRENY ACO)
CMP64N ,MFACO,MFAC2 ;
BEQ -t+q s8R IF 0K

ERROR 10 7 “MPP® ALTERED ACO CONTENTS

i
3*CHECK (FPS AFTER) = (FPS BEFODRE)

CMP FPS,SFPS H

BEQ «+4 #BR IF 0K

ERROR 11 sFPS WAS ALTERED

}
7*CHECK (RECELVED S¢C/MFAC4) = (EXPECTED S+C/MFAC6)
CHP64M ,MFAC4,MFACS 4
BEQ -4 5BR IF EQUAL

ERROR 12 JWRONG MNET(S+C) FROM HFP

¥
#*L00P ON (000) TD (377) VALDES IN MIER
INCB MFACO+2 sBUMP MIER
BNE 15 7LO0OP FOR (000)~(377)

’

AR AR AN RN R AR RN AR RN E R AR AR R RN RN AR A AN AN AR A RN AR R A RN AR AR AR AN AN ARi’

J*TEST 71 “MNS® MAINT. INSTR - FUNCTIONAL TEST

TRIS TEST PERFORMS A FONCTIDSAL CHECK OF THE FP11-E SPECIFIC
UAINTENANCE INSTRUCTION "MNS®, OR "MAINTENANCE NORMALIZATION SHIFTTM.

THE FONCTIDN OF THIS INSTRUCILION IS AS FOLLOWS:

InPOY

11 ARC59:35/03> =

31 SSPADCAC1] =
ESPADLAC1]Y =

4] AR<C59:00> =

ARCS9:00> =

ACC®S: ACO

SSPADCAC1]

EADJ(ARCS59:54>) PLUS ESPADUACOY

DUTPOT ACC”S: ACL

FSPADLAC01<59:35/03> UNDER F/D, R/Y MODES

ARC59200>-LEFT-2, VIA SHIFTERP RIF 2

H

¥

H

3

3

3

3

3

}

b

3 2]

7

;

H

H

H

;

;

3 51

H
rEARRRARNNSER

TST71: SCOPE

MDV

DBLDA

DBLDA

RANFP

CLRB

3*DAT

;*GEN
153 INC

NORMK-SHIFT( AR<59:00> )
FSPADCAC11<59:35/03> = ARC59:35/03> UNDER F/D MODES

FPS CONDITION CODES ARE NOT CHANGED.

KRR R AR A AR R R RN R A AR AN R AN RRNRANCRARRA AR E AR ARRARN

#10.,5TIMES ;D0 10. ITERATIONS OF THIS TEST

r

T ,NPACO 34 WORDSOF RANDOM DATA IN MFACO
T ,¥FACL 3 AND MPACI
S JGENERATE A RANDOM FPS LN $FPs

; LWITH FER=0, FID=1, FMM=0)

7SET FRACKST7:51>=(000) AT START

I4

MFACO+0

A LOOP ENTERS HERE*

ERATE MFACS = EXPECTED RESULT 1IN HFP AC1 = NDIMK(AR)

DwLOoop 3BUMP CLOCK IN.A.LODP COUNT



PDP-11/560 FP11-E HARDWARE DIAGNOSTIC

02-SEpP-77 17250DQFPEA.P11

8799 027116

8800 027122

8801 027124

8802 027126

8803 027132

8804 027134

8805 027136

8806 027140

8807 027142

8808 027144

8809

8810 027146

8811 027152

8812 027154

8813 027162

8814 027164

8815

8816 027166

8817 027174

8818 027176

8819 027200

8820 027202

8821 027204

8822 027206

8823 027210

8824

8825 027212

8826 027220

8827 027222

8828 027224

8829 027230

8830 027234

8831

8832 027242

8833 027244

8834

8835 027250

8836 027254
8837 027256

8838 027260

8839 027262

8340 027264

8841 027266

8842

8843 027270

8844 027274

8845 027276

8346 027300

8847 027302

8848 027304

8849 027306

8850 027310

8851

8852 027312

8353 027316

8354 027322

012704

012400

012401

105737

100403

005002

005003

000402

012402

011403

012704

000241
032737

001001

000261

032737

001402

005103

006102

006101
006100

000241

077406

013737
010046

104424

072027

060037

042737

012600

042700

032700

001405

006200

006001

006002

005003

000411

012704

105700

100405

006303

005102

006101

006100

077407

012704

042700

050024

002646

002610

000002

000040

000200

002646

000007

002716

100177

177000

000400

000004

002716

177600

002610

002610

002716

002716

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

DIFPEA.?11

8355

8356

8357

8858

8859

8450

8861

8862

8863

8864

8865

8366

8867

8868

8869

88170

8871

8872

8873

8874

8875

8876

83717

8878

8879

8330

8881

8882

8483

8884

88RS

8386

8387

8888

8889

8890

3891

8892

8893

8894

8895

8496

8897

8898

8899

8900

8901

8902

8903

8904

8903

8905

8907

8908

8909

89190

027324

027326

027332

027334

027340

027344

027346

027350

027354

027356

027364

027364

027366

027372

027376

027402

027406

027410

027414

0274156

027422

027426

027432

027436

027440

027442

027450

027452

027454

027462

027454

027466

027474

027476

027500

027504

02-SEP-77 17:50

010124

105737

100404

013702

013703

010224

010314

005737

100003

052737

104405

170127

172437

172537

170137

170004

105737

001374

170237

170337

170127

012700

174020

174110

104425

001401

104010

023737

001401

104011

104425

001401

104013

105237

001202

002610

002662

002664

002656

100000

040200

002646

002556

002610

002545

002612

002614

040200

002566

002546

002612

002716

002646

002716

002666

002510

002676

NACY11l 30(10486)
T

1183

12§83

138:

145:

15§52

16§:
1782

188

MACY11 30(1046)

771

1982

205:

6352

02-SEP-77 22341 PAGE 167 SEQ 0169

“MNS® MATET. INSTR - FUNCTIONAL TEST SEQ 0189

nov #AFACO, R4 . ;
MovY (R4)+,RO $WORD-A [F,D]
NOV (R)+,R1 $NORD-B CF,D)

ISTB $FPS 3F(=0) DR D(=1) MDDE ?

BMI 11 3BR IF D-NODE

. CLR R2 »F-MODE, 32. LDB ARE ZEROES

CLR R3 3 CWORD~C,D1

3R 125 3
nov (R4)+,R2 3NORD-C [D3

MOV (84),R3 $WORD-D CD3

’
uov 22,84 JLOOP TWICE

cLe $SETUP FOR TRUNCATE (FPS05=1)

BIY #31705,5PP5 FTEST R/T BITY

BRE 135 JBR IF TRUNCATE

SEC $SETUP FOR ROUND (PPS05x0)

3USE “BIT*® TO PRESERVE C-BIT

BIT #BIT07,$EPS 3F(=0) OR D(=1) MODE ? .

BEQ 154 3BR IF F-MODE

ROL R3 7D-MODE ROUND BIT INSERT

ROL R2 3

ROL Rl JF-MODE ROUND BIT INSERT

ROL RO ’
cLc JSHIFT ZEROES IN

508 R4, 148 $TWICE FOR 64. BITS/LEFT-2

3

NOV MFACO, MFACS 3COPY ESPADCACO) TO DUTPUT

KoV RO,~(5P) 3SAVE FRAC

EADJ JCALC HFP EADJ: RO=EADJLROCB:3>]

ASH #7,R0 3ALIGN TD EXP POSITION (LEFT-7)

ADD RO, NFACS $ADJUST OUTPUT EXP

BIC #100177,wraCS JZAP SIGN, FRAC

;

Moy (5P)+, RO $RESTORE FRAC

BIC #177000,R0 3CLEAR SIGN, EXP

3

BIT $81708,R0 3ARC59>=1 ?
8EQ 15 3BR IF =0

ASR RO 3 NORMALIZE/ RITE-1

ROR R1 ;

ROR R2 s

ROR R3 }

BR 185 SAND DONE

;
MDY pe, R4 3MAX DOF LEFT-4

tST3 R0 $STOP WHEN ARCS59358>="p}n
BN 185 3BR IF DONE

ASL R3 ;

ROL R2 3 C64. BIT/LEFT-11

ROL RL ’

ROL RO ;

s08 Re,17$ JMAX DF 4 TIMES

r

uoy JMFACS, R4 ;

BIC $-C177,R0 3ZAP SIGN, EXP

BIS RO, (RA) ¢ $INSERT FRAC, WORD-A

02-SEP-77 22:41 PAGE 168 SEQ 0170

“MNS® MAINT. INSTR - FUNCTIONAL TEST SEQ 0190

MDY RI,(Re)+ sHORD-B

TSTB SFPS 3F(=0) OR D(=1) MODE ?

BNI 3BR IF D-vODE

MOV MFAC1+4,R2 3F-MODE, 32. LOB SAME AS PREV

MOV MFAC1+6,R3 ;

MoV R2, (R4)+ $WORD-C

NOV R3, (R4) SWORD-D

FLSIEN=0 TO START)
ST MFAC14+0 3TEST SIGN OF ORIG ACl
BPL 20§ 38R IF A (0)

BIS #81T15,MFPACS+0D $INSERT A (1)=(-)

}

ERRPNT 7DONT CHANGE DATA IN ERROR LOOP

3 ~=-=~===~ERROR-LDDP~ENTERS-HERE <=—===—=

rd

LOFPS §040200 3INTR DISABLE, D-MODE

LDD MFACO0#0,ACO $INPUT DATA
LoD MFAC1¢0,AC1 3PRELOAD DUTPUT AC”S

3

LDFPS $FPS 3LOAD THE FPS

NS $EXECUTE MAINT INSTR

1578 LPTITE sIF TIGHT LDOP-DN-ERROR SET, THEN HANG IN LOOP

BNE 63s 3 WITH/ LINE-CLOCK DFF, & FPS(FLD=1/FMM=0)

3
STFPS FPS JSAVE FPS/FEC/FER AFTER

STST FEC ;

’

LDFPS #040200 $INTR DISABLE, D-MODE

MOV $4FAC2, RO ;

STD ACO, (RO)+ JMFAC2=HFP ACO (LNP)

510 AC1,(RO) JMEACI=HFP ACL (OUT) (NORM)

3
s*CHECK (ORIGINAL ACO) = (CURRENT ACO)
CMP64M ,MFACO,NFAC2 ’
BEQ Y 3BR IF OK

ERROR 10 JMNS® ALTERED ACO CONTENTS

;

3*CHECK (FPS AFTER) = (PPS BEFORE)

cup FPS,5FPS ;
BEQ .44 38R IF OK

ERRDR 11 sFPS @AS ALTERED

14

3*CHECK (RECEIVED NORMKCARI/MFAC3) = (EXPECTED NORMKLARI/MFACS)

CMP64M ,HMFACS,MFAC3 ’
BEQ -+ 3BR IF EQUAL
ERROR 13 sHRONG NORMKLAR) FROM HFP

r

3*LOOP FOR FRACCS57351> = (000) TD (377)
Incs NFACO+0 ;AUNP FRACTION BITS

BNE 15 3LOOP FOR (000) TO (377)

’

,t".'tlt.tt'iltttttttt't.ltfl"tlttt'i't!tttttt'tfititttttttttt.t

J*TEST 72

}

“MAS” MAINT. INSTR - FUNCTIONAL TEST



PDP-11/50 FPL11-E HARDWARE DILAGNOSTIC
DQFPEA.P11

8911

8912

8913

8930

8931

8932

8933

8934

8935

8936

89137

8938

8939

8940

8941

B942

8943

8944

8945

8945

89147

8948

8949

8950

8951

8952

8953

8954

8955

8955

8957

8958

8959

8960

8961

8962

8963

89564

8965

8955

027506

027510

027516

027522

027526

027530

027536

027542

027550

027556

027564

027572

027600

027604

027610

027614

027616

027622

027624

027630

027534

02-SEP-77 17350

000004

012737

104420

104420

104422

042737

005237

013737

013737

013737

013737

042737

013701

072127

042701

005000

071027

005200

072027

050037

005201

000012

002646

002656

017600

002640

002556

002660

002662

002664

077600

002646

177171

177700

000013

000007

002726

001342

002646

002726

002730

002732

002734

002726

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
DAFPEA.P1L

8967 027636

8968 027642

89569 027644

8970 027646

8971 027650

8972 027652

8973 027656

8974 027662

8975 027664

B975 027666

8977 027670

8978 027672

8979

8930

8981 027674

8982 027676

8983 027700

8984 027704

8985

8986 027706

8987 027712

8988 027714

8989 027720

8990 027722

8991

8992 027726

8993 027732

8994 027734

8995 027740

8996

8997 027744

8998 027750

8999 027752

9000 027754

9001 027756

9002

9003 027760

9004

3005

9006 027762

9007 027766

9008 027772

9009 027776

9010

9011 030002

9012 030006

9013 030010

9014 030014

9015

9016 030016

9017 030022

9018

9019 030026

9020 030032

9021 030036

9022 030040

012700

012002

012003

012004

011005

042702

052702

006202

006003

005004

006005

077105

010200

104424

072027

050002

005737

100403

042702

000402

052702

105737

100404

013704

013705

012700

010220

010320

010420

010510

104406

170127

172437

172537

172637

170137

170007

105737

001374

170237

170337

170127

012700

174020

174120

02-SEP-77 17:50

002645

177600

000200

000007

002652

100000

100000

002610

002656

002660

002716

040200

002646

002652

002656

002610

002645

002612

002514

040200

002666
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“MAS® MAINT. INSTR - FUNCTIONAL TEST SEQ 0191

A
R
 

R 
Y
R
R
 

B 
R 

R 
A 

R
V
E
V
E
 

R 
R 

R 
B 

E
C
R
 

R 
T
R
 T
R
 V
E
T
]

INPUT ACC°S: ACO

THIS TEST PERFORMS A PUNCTPIONAL CHECK OF THE PP11-£ SPECIFIC
MAINTENANCE IRSTRUCTION “MAS", OR "MAINTENAMNCE ALICHNMENT SHIF?‘.

THE FONCTION OF THIS INSYRUCTION IS AS FOLLOWS:

oUTPUY ACC-S: AC1, AC2

13 ARCS59:00> = FSPADLACOIC59:00>

ERCB20> = 0000#ESPADCACOICS:0>

SHIFY-CODE = PRE-SHIFT-RESIDOE-ROM( ER<5:0> )
COUNTERC3:0> = PRE-SUIFT-QUOTIENT-RON( ERC5:0> )

ARC59:00> = PRE-SHIPPER( ARCS59:100> )

' 21 SSPADLACL1) = SSPADCACE)
ESPADCAC1] = EADJC ARCS9:545 )

FSPADCACII¢59835/03> = ARC59235/03> UNDER F/D-MODES

31 SSPADCAC2) = SSPADLAC2] -
ESPADTAC2] = INCREMENT-CDUNTER-DUNTIL-OVERFLOW(1-6)
FSPADCAC2] = FSPADCAC2])

4) FPS CORDITIORN CODES ARE NOT CHARGED.

3 RERRRANR AN R AR R AN R AN R AR AR AR AN AR AN A AR R A AR AR R AR AR RN ARR N AN

TST1723 SCOPE

Lk}

DSLDAT

DBLDAT

RANFPS

BIC

#10.,STINES

«MFACO

#UFACL

#017600,MFACO+0

3*DATA LOOP ENTERS HERE®*

JGENERATE MFACS = EXPECTED RZISU

SGENERATE MFAC6 = EXPECTED RESOLT IN HFP AC2 = CHNT

7

300 10. KTERATIONS OF THIS TEST

}
74 HORDS OF RANDOM DATA IN MFACO

3 AND MFAC1

JGENERATE A RANDOM FPS IN $FPS

3 CWITH FER=0, FID=1, FPMM=0)

JSET 6 LSB OF EXP TD (00) TO START

i

LY IN HFP AC1 = SHIFTED ACO

152 inc DWLOOP 3BUMP CLOCK IN.A.LOOP COUNT

Hov MPAC1¢0,MFPACS5+0 3
MOV MFAC142 ,MFAC6+2 3FRAC PARY DF EXPEC AC2 SAME,

MOV MEACL+ 4 NFACG+4 3 OWLY EXP DIFF

MOV MEACL+5,MFACG+6 3

BIC 2#077600,MFAC6+0 JZAP EXP

’

MOV MFACO+0,R1 3GET ACO WORD-A

ASH $-7,R1 JSHIFY EXP RITE-?7

BIC #°C77,R1 JUSE 6 LSB ONLY

CLR RO 3ZAP HDB

DIV #11.,R0 3FORM INTCEXP/11.1]

3RO=QUOT, 0-S. (Y0 CNTR)

3R1=REM, 0-10. (T0 SHIFTER)

INC RO 3CNTR IN RANGE 1.-6.

ASH #7,R0 JALIGH TO EXP (LEFT-7)
BIS RO MFAC6+0 ;INSERT INTO EXPTED AC2

H
INC R1 sSHIFTER, RANGE 1.-11.

YACY11 30(1046)
172
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“MAS® MAINT. INSTR - PONCTIODHAL

MoV

MOY

MOV

Mgy

“ov

BIC

8Is

11§62 ASR
ROR

ROR

ROR

sps

#MFACO,RO

(RO)*,R2

(RO)+,R3

(RO)+,R4

(RO),RS

#C177,R2

#3IT07,R2

R2

170 SEQ 0172
TEST SEQ 0192

i

JGET 64. BIT INPUT ¢

H

}

;

3ZAP SIGN, EXP

JINSERYT HIDDEN BIY

b
364. BIT SHIFT RIGHT,

; DEPENDING OPON COUNT

}

$THE COUNT

;
$CR2:R3> IS THE ADJOSTED/SHIFTED ACO

MOV

EADJ

ASH

BIS

ST

BMI

BIC

BR

1252 BIS

13§: ISTB

BMI

MoV

L1H

145: {1}]

MOV

MoV

MoV

MoV

ERRPNT

LDFPS

LDD

LoD

LoD

LDFPS

6352 MAS

TsTB

BNE

STFPS

STST

LDFPS

NIV

STD

STD

R2,RO

#7,R0

RO, R2

MFACO+4

123

#8IT1S,R2

13§

#81IT15,R2

$FPS

14$

MFACO+10,R4

MFACO+12,RS

#MFACS,RO

R2,(RO)+

R3,(RO)+

R5, (RO)

#040200

MFACO+0,ACO

MFACO+4,AC1

MFAC1+0,AC2

$FPS

LPTITE

635

FPS

FEC

#040200
#MFAC2,RO

ACO,(RO)+

AC1,(RO)+

3COPY AR<CS59:54>

3CALC HFP EADJ: RO=EADJCRO<3:3>)

$SHIFT TO EXP (LEFT-T)

3AND INSERT INTO WORD-A

;

JGET SIGR OF ORIGINAL AC1

;BR IF A (1)
JINSERT A (0)=(+)

3

JINSERT A (1)=(-)

}

3¥(=0) OR D(=1) MODE ?

3BR IF D-MODE
sF-MODE, KEEP ORIGINAL

s 32. LOB

b

b4

JEXPEC AC1, WORD-A

s WORD-B

3 #DRD-C

JWORD-D

H

;DDNT CHANGE DATA IN ERROR (DOP

i
3 INTR DISABLE, D-MODE

INPUT DATA

7PRELOAD OUTPUT AC”S
, n

7

sLOAD THE FPS

FEXECUTE MAINT INSTR

#IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP
7 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FuMz=0)

;

$SAVE FPS/FEC/FEA AFTER

*
 
w
e
W

7INTR DISABLE, D-MODE

-

SMFAC2=HFP ACO (INP)
sMFAC3=HFP AC1 (OUT) (SHIFT)



PDP-11/50 FP11-

DQFPEA.P11

9023 030042

9024

9025

9026 030044

9027 030052

9028 030054

9029

9030

9031 030056

9032 030064

9033 030066

9034

9035

9036 030070

9037 030076

9033 030100

9039

9040

9041 030102

9042 030110

9043 030112

9044

9045

9046 030114

9047 030122

9048 030130

9049

9050

9051

9052

9053

9054

9053

9056

9057

9058 030132

9059 030134

9060 030140

9061

9062 030144

9063

9064 030150

9065 030154

9065

9067 030160

9068

9053

9070

9071

02-5EP-77 17250

174210

104425

001401

104010

023737

001401

104011

104425

001401

104014

104425
001401

104015

062737

032737

001202

000004

005037

0050137

005037

012700

076600

000137

002646

v

002512

002716

002726

000200

017600

001342

001214

177546

014507

000352

030400

E HARDWARE DIAGNOSTIC

002666

002610

002676

002706

002646

002646

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

02-5EP-77 17350DIFPEA.PL1

9072

9073

9074

9075

9076

90717

9078

9079 030400

9080 030400

9031

9082 030402

9083 030410

9084 030412

9085 030416

9086 030416

3087 032422

9088 030426

9089 030432

9090 030440

9091 030442

9092 030444

9093 030446

9094 030450

9095 030452

9096 030454

9037 0304560

90983 030462

9099 030464

9100 030466

9101 030470

9102 030472

9103 030474

9104 030474

9105 030476

000004

032717

001002

104401

005037

005037

005237

042737

005327

000001

003013

012737

000001

030442

013700

001405

000005

004710

000240

000240

000240

000137

003722

002000

001346

001212

001342

001364

100000

000042

150644

001364

MACY1l 30(10456) 02-SEP-77 22341 PAGE 171 SEQ 0173
172 “MAS” MAINT. IKSTR - PONCTIONAL TEST SEQ 0193

STD AC2,(RO) FMFACA=RFP AC2 (0UT) (EXP=CNTR)
3

J*CHECK (ORIGINAL ACO)= (CUIREIT ACO)
CMP64M ,MFACO,MNFAC2

BEQ o+4 }Bfl IF OK

ERROR 10 7 MAS® ALTERED ACO CONTENTS

?

3*CHECK (¥PS AFTER) = (FPS BRFORE)

cup rP8,57PS ]

BEQ o4 JBR IF OK

ERROR 11 ;FPS WAS ALTERED

’

3*CHECK (RECEIVED SRIPT/MFAC3) = (EXPECTYED SHIFT/NFACS)

CHP6AN ,MFACS,MFAC3 }

BEQ -t4 7BR IF EQUAL

ERROR 14 JHRONG ALIGN-SHIFT FROM HFP

¥

7*CHECK (RECEIVED CNTR/MFAC4) = (EXPECTED CNYR/MFAC6) -
CMP64N ,NFAC6,MFACH ¥

BEQ -4 3BR IF EQUAL

ERROR 15 sWRONG CNTR-INCR FROM HFP

b4

3*L0O0P OR 5 (5B OF EXPORENT = (00) TO (77)
ADD #000200,MFACO+0 ;BUMP EXPONERT 8Y 1
BIY #017600,MFACO+0 sTEST 6 LSB

BRE 15 ;LDOP FOR (00) TO (77)

;

14
PR R R AR AN R AR R AR R R AR AR AR AR AR AN RNA AN AN S AN I AR ANR SRR NR

IR AR AR RN AR R AR R R AR AR AR RA AN AR RAR AR AR ENRNRAAARA RN RS RER

AR AR A RN AN AR AR SRR AR N AR AR AN AR AR AR NN AR CRR ARSI NNRRR

PN R AR A AR AR A AR RN RN AN RN E RN ARNRRRRA AN R RAN AR S ARANAAANRRR

J*TEST 73 eesEXIT T0 EOP...
PR T e e T e e e Pt At it

TST73: SCOPE

CLR STI4ES ;M0 ITERATIONS OF THIS "TeEstTTM
CLR SERFLG ;NO ERRORS ELTHER

3

CLR D¥llLC sKILL CLOCK

b

nov $014507,R0 sINIT: /JAM/TRACK/GR/PS/FLAG/WHAMLI/HFP/
MED SUINIT 00 IT

3

Jue SEOP ;DONE

,;tttttttttil.ttttlt't.t"ttt.titttitttt;ttttttittatt*it.ttttttll
R AN R AR N AR AR R YRR R AR AR AR NA R AR AR AR AR AR R AN AR R ER AR A NN R

A R AR AR AR AN R AN R AR R SRR AR RN R NA RN R ANRN AN RARRRR

MACY11l 30(1046) 02-SEP-T77 22:41 PAGE 172 SEQ 0174

END OF PASS ROUTINE SEQ 0194

«SBTTL END OF PASS ROUTINE

L T T e 2 s e O L L L

J®INCREMENT THE PASS NUMBER (SPISS)
3*IF TAERES A MONITOR G0 0I

3*IF THERE ISN°T JUMP T0 IE'PIS

SEOP:

SCOPE 3FAKE DUT LAST TEST

BIT £SW10,QSHR 3IS 3ELL ON ERROR SET ?

BRE 645 sYES, RO BELL ON PASS END

TYPE #$BELL 3ELSE DING THE BELL

64532 H
CLR STSTHM $3ZERO TBE TEST NUMBER

CLR STINMES 73LERD THE NUMBER OF ITERATIONS
INC SPASS 33 INCREMENT THE PASS NUMRER

BIC #100000,5PASS 33DON’T ALLOW A NEG. NUMBER

DEC (PCH+ JLo0P?

S$EDPCT: .WORD 1

BGT SDOAGN 33YES

MOV (PC)e,Q(PC)s JIRESTORE CIUMTER

$ENDCT: .WORD 1

SEDPCY
SGET42: MOV ak42,R0 73GEY MODNITOR ADDRESS

BEQ $DOAGN 33BRANCH IF NO MONITOR

RESE?Y 33CLEAR THE WORLD

SENDAD: JSR PC,(RO) 3360 TO MONITOR

NOP 33SAVE ROOM

NOP 3IFOR

NOP 33ACI1

SDOAGN:

Jup a(PC)+ 33 RETURN

SRTUAD: .WORD NEWAPAS



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
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021637

001033

005337

002040

023737

101026

010637

011637

016637

017637

105737

001001

104024

005737

001403

013716

000402

011637

013737

013737

000002

010637

011637

016637

105737

001411

002632

002636

002640

002772

002766

000002

000000

002644

032534

002634

002632

003000

002540

002772

002766

000002

002623

002642

002770

002774

002636

002642

002770

PDP-11/50 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P11

91056

9107

9108

9109

9110

9111

9112 030500

9113 030504

9114

9115

9116 030506

9117 030512

9118

9119

9120 030514

9121 030522

9122

9123

9124 030524

9125 030530

9126 030534

9127 030542

9128

9129

9130 030550

9131 030554

9132

9133 030556

9134

9135

9136

9137

9138

91139

9140 030560

9141 030564

9142 030566

9143 030572

9144

9145 030574

9146 030600

9147 030606

9148 030614

9149

9150

9151

9152

9153

9154

9155 030616

9156 030622

9157 030626

9158

9159 030634

9160 030640

9161

DQFPEA.P11

9162 030642

91563 030646

9164

9165 030652

9165 0306586

9167

9168 030660

9169

9170

9171

9172

91173

9174

9175

9176 030662

9177

9178 030664

9179 030666

9180

9181

9182 030670

9133 030674

9134 0306756

9185 030702

9186 030706

9187 030712

9188 030714

9189

9190

9191 030720

9192 030724

9193 030730

9194 030734

9195 030740

9196

9197 030744

9198 030746

9199

9200 030750

9201 030754

9202

9203 030756

9204

9205

9206

9207

9208

9209

9210

9211

9212 0307560

9213 030764

9214 030770

9215 030772

9216 030776

02-SEP-T7

170237

170337

105737

001040

104001

000436

010046

010146

076600

010001
075600

042700

042701

030001

010137

076600

010037

076600

042700

010037

012501

012600

105737

001001

104002

105037

005737

001402

013716

000002

17:50

002612

002614

002622

000144

000036

000377

177400

002612

000076

002616

000036

177400

002614

002622

002522

002620

002520
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INTERROPT SERVICE ROUTINES SEQ 0195

«SBTT. ISTERRUPY SERVICK ROUTINES -

,’..fi'...t.t'..t.tli.'tttt..i.'.t.i'tt.t't'lfiiittItt'.*fittttfitttt

«SBTIL <..DW1l~L LINE CLOCK INTERRUPY SERVICE ROOTINE

DW11LT: CwP (3P),DNLOPC 3SANE RETOURR PC AS LAST TINE ?
BNE 25 JBR IF wWOY

7SAME RETURE PC AT LEAS? 2 YIMES IN A ROW ...
DEC DHCHTR 3COUNY ANOTHER TINME
BCE 45 3BR IF COUNTED DOWN REQ®D # OF MATCHES

$SAME RETURN PC § TIMESIN A ROW ...
cup DELOOP, DNOLOP JCHECK IF HUMGC COUNT CHANGED FROM BEFORE

BHI 3$ 3YES, SO WE“RE NOT HUNG, IN R LODP INSTEAD

JELSE ASSUNE PROC IS HUNG TRYING TD TALK TO FP11-E ... -
MOV se,0LDSP JGET OLD: SP/PC/PS
L1 ) {5P),0LDPC i
NOY 2(sP),0LDPS 3
L1t} eo(spe), rernsr JGET THE OFFENDING INSTRUCTIDN

3SAME RETURN PC # TIMES IN A ROV ... AND HUNG COUNT UNCHANGED
TSTB DHFLAS JTEST ESCAPE ENABLE FLAG
BME i$ ?BR IF ESCAPE ENABLED

ERROR 24 3"PROCESSOR HOUNG®TM ERROR OTHERWISE
3“PROC HUNG: LINE CLOCK TIMEDUTTM
; STR. = THE OFFENDING INSTRUCTIONb

; OLD-SP = SP AFTER TRAP TO LINE CLOCK ROUTINE
3 OLD-PC = PC BEFORE TRAP, PDINTS AT OFFENDING INSTROCTION

; OLD-PS = PS BEFORE TRAP

152 ST D¥ESCP JESCAPE ADDRESS PRESENT ?
BEQ 25 ;IF ZEROD, RO
MoV DWESCP, (SP) 7ELSE USE AS NEW RETURN PC
BR 35 3

28: MoV (SP) ,DNLOPC JGET NEW LAST OLD PoC
35: MoV DVICNT,DWCHTR $RESET COUNTER

MoV DéLOOP, DWOLOP JRESET LOOP COUNT
4$: RTI JAND RETURN

;,t.ttfi'itt'ttfit'ttI.fit.it.'.'tt..t'ltitfitfittltttttiit'*t!tittt!t

-S5BITL ...FPP INTERRUPT SERYICE ROUTINE

FPPILT: MOV sp,0LDSP 7GET OLD: sSP/eC/PS
(sP),0LDPC ;

OV 2(sSP),0LDPS ’

ISTB NOFPIE $15=0K TO EXEC FP INSTR / 05=DONT DO IT
BEQ FPPNFP JBR IF TO NOT EXECUTE FP INSTR

MACY1l 30(1045) 02-SEP-77 22:41 PAGE 174 SEQ 0176
«««FPP INTERRUPT SERVICE RODUTINE SEQ 0196

STFPS FPS 70K, GET FPS STATUS WORD
STS?T FEC 7 AND FEC, AND FEA, TOD

TSTB FPTPOK 31S=TRAP IS OK / 0S=TRAP IS AN ERRDR
BNE FPPRTY 7BR IF TO IGNORE TRAP

ERROR 01 7SIGNAL ILLEGAL/UNEXPECTED FPP TRAP
3"UNEXPECTED FPP TRAP TO (244)"

} -FPS-- = FPS AFTER TRAP
; -FEC~- = FEC AFTER TRAP

H =FEA=- = FEA AFTER TRAP

H OLD-SP = BM SP AFTER TRAP

; OLD-PC = BM PC AFTER TRAP (RETURN PC)
3 OLD-PS = BM PS BEFORE/AT-TIME-OF TRAP
BR FPPRII $AND CONTINUE

FPPNPP: MOV RO,-(SP) 3SAVE RO, R1
MOV R1,-(SP) H

s*SIMULATE “STFPS FPS" USING “MED” INSTRUCTION
MED #RELAG 7RO = FLAGSH¥FPS<07:00>
MOV RO, R1 7SAVE
MED +RFEC 7RO = FPSC15:08>4FEC
BIC #LB,RO 7FP5<15:08> LEFT
81C #UB,R1 3FP5<07:00> LEFT
BIS RO,R1 7FPSC15:00> LEPT
Lith} R1,FPS 7STORE IT

7*SIMULATE "STST FECTM USING “MED” INSTRUCTION
NED #RFEA 3RO = FEA
Mpv RO,FEA sSTORE 17
MED +RFEC 3RO = FPSC15:08>4FEC
BIC #UB,RO ;FEC, GET WHROLE BYTE
MOV RO,FEC 7STORE 1T

MOV (5P)+,R1 JRESTORE RO, R1
NOV (se)+,R0 H

ISTB FPTPDK #1S=TRAP IS OK / OS=TRAP IS AN ERROPR
BNE FPPRTI 7BR IF T0 IGNDPRE TRAP

ERROR 02 3SIGNAL LILLEGAL/UNEXPECTED FPP TRAP, NO FP EXEC3 "UNEXPECTED FPP TRAP TO (244)"
H ~FPS== = FPS AFTER TRAP

3 ~FEC== = FEC AFTER TRAP
H =FEA-- = FEA AFTER TRAP

H 0LD-SP = BM SP APTER TRAP
H OLD-PC = BM PC AFTER TRAP (RETURN PC)
H OLD~-PS = BM PS BEFORE/AT-TIME-DF TRAP

FPPRTI: CLRB FPT20K 3CLEAR TRAP FLAG, IN CASE OF SUBSEQUENT TRAPS1ST FPESCP 7ESCAPE ADDRESS EXIST ?
BEQ FPPEND 7 IF ZERO, NO
Mgy FPESCP, (SP) 7GET ESCAPE ADDR FOR FP TRAP

FPPEND: RTI 7CONTINUE, RECOVER AT LAST TRAP ONLY



PDP~11/560 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.P11

9218

9219

9220

9221
9222

9223

9224

9225

9226

9227

9228

9229

9230

9231

9232

9233

9234

9235

9236

9237

9238

9239

9240

3241

9242

9243

9244

9245

9246

9247

9218

9249

9250

9251

9252

9253

9254

9255

9256

9257

9258

9259

9260

9261

9252

9263

9264

9265

92565

9267

9268

9269

9270

Q271

9272

9273

031000

031004

031010

031016

031024

031026

031030

031032

031036

031042

031044

031046

031050

031052

031056

031062

031066

031070

031074

031076

031102

031104

031110

031114

031122

02-SEP-77 17

010637

011637

016637

032737

001002

104003

000002

005237

105737

001002

104003

000002

010046

076600

052700

076600

012600

005737

001402

013716

000002

010637

011637

016637

104005

$50

002772

002766

000002 002770

000200 177766

002630

002525

0001 44

100000

000344

002626

002626

002772

002765

000002 002770

PDP-11/750 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P1L

9274

927S

9275

9211

9278

9279

9230

9231

9282

9283

92834

9285

9286

3237

9288

9289

9290

9291

9292

9293

9294

9235

9296

9297

9298

9293

9300

031124

031126

031132

031136

031144

031146

02-5EP-77

000002

010637

011637

016637

104004

000002

17:50

002772

002766

000002 002770

MACYL1l 30(1045) 02-SEP-77 22:41 PAGE 175
oo FPP INTERRUPT SERVICE ROSTINE

SEQ 0177

SEQ 0197

’,'Qi'ttlt.‘..ttt.ll.iltl.'.l‘...-t..i't.ttt'.tlt.-ttttt.tttttfifit

«SBYTL ...TRAP-TO-4 INTERROPT SSRVICE ROUTINE

TRPOO4: MOV sP,0LDSP JGET OLD: SP/PC/PS

nNogv (s?),0L0PC 4
MOY 2(sSP),0LDPS ]

BIT #81707,CPUERR 3TRAP DUE TOD A UBREAK?

BNE UBRKO4 JBR IF YES

" ERROR 03 JSOME OYHER ERROR

J"UNEXPECTED TRAP-TO-(4)"

3 CPUERR = CPU ERROR RECISTER, AFTER TRAP
H MENERR = MESORY ERROR REGISTER, AFTER TRAP

} OLD-SP = BM SP AFTER TRAP

3 OLD-PC = BM PC AFFER TRAP (RETURN PC)

14 OLD-PS = BX PS BEFOREL/AT-TIME-OF TYRAP
RTIX JAND CONTINUE WHERE LEFY OFF ...

UBRKO4: INC UBCNTR 3BUMP UBRK COUNTER

7818 g8 TPOK 318=0BRK IS 0K / 05=UBRK AN ERROR

BNE UBRKDK 7BR IF DK

ERROR 03 3SIGNAL ERROR

J"UREXPECTED TRAP-TO-(4)"

} CPUERR = CPU ERROR REGISTER, AFTER TRAP

4 MEMERR = MENDRY ERROR REGISTER, AFTER TRAP

3 OLD-SP = BM SP AFTER TRAP

; OLD-PC = BM PC AFTER TRAP (RETURN PC)

3 OLD-PS = BM PS BEFORE/AT-TIME-OF TRAP
RYI SAND CONTINUE WHERE LEFT OFF ...

UBRKDK: MDYV RO, -(SP) JRESET FLAG<S8)>, UBRK ENABLE

MED +RPLAG H

BIs #BIT15,R0 ]

MED sWFLAG H

MOV (SP)*,RO H

st Usgsce JESCAPE ADDRESS EXIST ?

BEQ 10$ JBR IP NOT

Moy UBESCP, (SP) JELSE RETURN 10 IT

10§ RTI JARD CONTINUE WHERE LEFT OFF ...

,’ltltttt..'..'tfit..tii.ttt.tt.’t.ltl..ttttt*tt.titttti".ttittit

«SBTTL ...TRAP-T0O-10 INTERRUPT SERVICE ROUTINE

TRPO10: TM0V sp,0OLDsP 3GET 0OLD: SP/PC/PS
Mov (sp),0LDPC }

MoY 2(sep),0LDPS M

ERROR 05 sFORCE AN ERROR

MACY1l 30(1046) 02-SEP-77 22:41 PAGE 176

ees TRAP-T0-10 INTERRUPT SERVICE ROUTINE

»“"UNEXPECTED TRAP-TO-(10)"
ER3 CPUERR = CPU ERROR REGISTER, AFTER TRAP

} MEMERR = MEMORY ERROR REGISTER, AFTER TRAP

3 OLD~-SP = 3M SP AFPER TRAP

3 OLD-PC = BM PC AFTER TRAP (RETURN PC)

} OLD-PS = BM PS BEFORE/AT-TIME~OF TRAP
RTI 3AND CONTINUE WHERE LEFT OFF ...

,’t.itt.lliit.t.ttltlfi*t..t..fi'ttfill..tttttttttttltt*'tttttttfitit

«SBITL ...MEMORY/CACHE PARITY ERROR INTERRUPT SERVICE ROUTINE

TRP114: MOV SP,OLDSP 3GET DLD: SP/PC/PsS

Lhlj (se),0LDPC 3
MOV 2(SP),0LDPS ;

ERROR 04 JSIGNAL ERROR

JMUNEXPECTED TRAP-T0-(114)"
3 CPUERR = CPU ERROR REGISTER, AFTER TRAP

H MEMERR = MEMORY ERROR REGISTER, AFPTER TRAP

} OLD-SP = BM SP AFTER TRAP
} OLD-PC = BM PC AFTER YRAP (RETURM PC)

14 OLD-PS = BM PS BEFORE/AT-TIME-OF TRAP
RTI JAND CONTINUE WHERE LEPFY OFF ...

;,'.'tt.t.it'i.iQttt't.tttfi.t...'.tt.fiilt.tttttt'tttt.tt‘lttttllt



PDP-11760 FP11-E HARDWARE DIIGIBSTIC
DQFPEA.P11

9301

9302

303

304

9305

9306

9307

9308

9309

9310

9311

9312

9313

9314

9315

9316

9317

9318

9319

9320

9321

9322

9323

9324

9325

9326

9327

9328

9329

9330

9331

9332

9333

9334

9335

9336

9337

9338

9339

9340

9341

9342

9343

9344

9345

9346

9347

9348

9349

9350

9351

9352

9353

9354

9355

9356

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

031150

031152

031156

031162

031166

031172

031176

031202

031204

031210

031214

031216

031220

02~SEP-77 17:5

010046

004737

113700

072027

042700

013746

042716

052600

052700

010037

012600

000002

0104456

031276

001364

000005

177437

031376

170360

040000

002610

031222 017604 000002

031226

DAFPEA.211

9357 031230

9358 031232

9359

9360

9361 031236

9352 031242

9363 031246

9354

9365 031252

9366 031256

9367 031262

9358

9369 031266

9370 031270

9371 031274

9372

9373

9374

9375

9376

9377

9378

9379

9380

9381

9382

9383

9384 031276

9385 031276

9386 031300

9387 031302

9383 031304

9389 031310

9390 031314

9391 031320

9392 031322

9393 031324

9394 031326

9395 031330

9396 031334

9397 031336

9398 031342

9399 031346

9400 031350

9401 031354

9402 031360

9403 031364

9404 031366

9405 031370

9406 031372

9407 031374

9403 031376

9409

9410

9411

000411

02-58P-77 17:50

010446

017604

004737

013724

013724

004737

013724

013724

012604

062716

000002

010045

010146

010246

013700

013701

012702

005300

006101

005202

001374

063700

005501

063701

062700

005501

062701

010037

010137

012602

012601

012600

000207

176543

123456

000002

031276

031374

031376

031278

031376

031374

000002

031376

031374

177771

031376

031374

001057

047401

031376

031374

MACY11l 30(1046) 02-SEP-77 22:41 PAGE 177 SEQ 0179
NISC. SOUPPORY SUBROUTINES SEQ 0199

«38TTL MISC. SUPPORY SOUBROOTINES -

’,'.'...Qtit.flt...t.!'i.i.Q.ttl.tt.fi..".'..!'..'.t....tt.ttt"fit

«SBTITL ... .RANDOM ®FPSTM SUBRDUTINE (RANFPS)

}: GENERATES A PSEUDO-RASDON FPS VALUE IN TM$rps*TM
4

A CALLED BY: RANFPS
,t

4 BITS OF FPS GENERATED AS FOLLOWSS

}

3 BIT FCN VALOE BIT FPCN VALUE
3 ——— wee eccowecoes L T o

3 15 FER 0 07 FD $PASS<C>
} 14 FID 1 06 FL SPASSLL

3 13 0 0 05 FT $PASS<O> :

3 12 0 0 04 FuM 0
? 11 FIUV RABDONK1ID) 03 1.4 ] RANDON<O3>

3 10 rI0 RANDONC10> 02 FZ RANDOM<O2>
M 09 FIV RANDONCO9)> 01 FyY RANDOHCOL>

H 08 FIC RANDONCOS8)> 00 FC RANDONK00>

¥

SRNFPS: MOV RO, -(SP) 3SAVE RO

JSR BPC,SRAND JRANDDN BITS
LI $PASS,RO JSET <FD,FL,FT>=§PASSC2:0>

ASH #5,R0 4
BIC #~C340,R0 4

MOV SLONUN,~-(SP) JRANDOM BITS
BIC #170360,(SP) JCLEAR UNUSED

RIS (SP)+,RO 3 MERGE

8IS $81IT14,R0 3FiD=1

MOV RO,5FPS JSTORE IT

MDYV (SP)+,R0 JRESTORE RO

RTI 3AND RETURN

”tt!..tttttt'titt'..tttt.ltlt.'tl..ttttttt'tfitttttttttttt.tlfittt

«SBTTL <..RANDOM FLOATING POINT DATAR SUBROUTINES (DBLDAT, SGLDAT)

tAd GENERATES RANDOM NOMBER OPERANDS FOR DATA
,.

* CALLED BY: DBLOAT 34 WORDS

3* ADDR(DESTIIIYIUI)

3t OR

P2 SCLOAT 2 WORDS

tAd ADDR(DES!IIA!IDI)

$SHGL: MOV R4,-(SP) JSAVE R4

L1} ] Q2(sP), R4 »R4 = ADDR(DEST)
BR RAND2 $GET 2 WORDS

MACY1l 30(1046) 02-SEP-77 22:41 PAGE 178 SEQ 0180
e+« RANDOM FLOATING POINT DATA SUBROUTINES (DBLDAY, SGLDAT) SEQ 0200

$DUBL: MDV R4,-(SP)
L1} R2(sP),R4

JSR PC,SRAND

MOV SHINUN, (R4)+

MOV $LONUM, (R4)+

RAND2: JSR PC,5RAND

MOV SLONUN, (R4)+

MoV SHINUM, (R4)+

MOV (SP)+,R4

ADD #2,(sP)

RTI

+SBTTL

7SAVE R4

?R4 = ADDR(DEST)
sGET 4 WORDS

3GET 2 WORDS

7D-MODE WORD TM"

3D~-MODE WODRD "8"TM

sGET 2 WORDS

7D-MODE WORD "C"TM / F-MOQDE WORD TMATM

#D-MODE WORD ®D" / F-MODE WOQORD "B"

sRESTORE R4

78UMP RETURN

$AND RETURN

RANDOM WUMBER GENERATOR ROUTINE

;,ttfi'fit.i"'t'it't"'ttt'i.t".'i.'..'t'.*ttt"ttt*tlttt’ttttttt

s*THIS ROUTINE IS A DOUBLE PRECISION PSEUDO RANDOM NUMBER GENERATOR

3*WITH A RANGE OF 0 TD 2(+33)-1.
s *CALL:

3* JSR PC,SRAND

b Ad RETURN
;l

;'

SRAND:

MoV RO,~(SP)

MOV R1,-(SP)

MOV R2,-(5P)

L1 $LONUN,RO

MOV SHINON,R1

L1} #-7,R2

182 ASL RO

ROL Rl

INC R2

BNE 15

ADD SLONON,RO

ADC R1

ADD SHINUM,R]

ADD #1057,R0

ADC R1

ADD #47401,R1

MoV RO, SLONUN

MOV R1,SHINDNM

Mov (SP)+,R2

MOV (sP)+,R1

MOV (SP)+,R0O

RTS pC

SHINUM: .WORD 176543

SLONUM: .WORD 123456

33CALL THE ROUTINE

33 RETURN HERE THE RANDOM

) NUMBER WILL BE IN
J7SHINUM,SLONUM

3:PUSH RO ON STACK

33PUSH R1 ON STACK

23 PUSH R2 ON STACK
23SEY RO WITH LOW

33SET R1 WITH HIGH

33 SET SHIPT COUNT

33 SHIFT RO LEFT AND

J3ROTATE CARRY INTD R1 AND

s3CHECK FOR DONE

33 CONTINVE SHIFT LOOP

37ADD NUMBER TO MAKE X 129

;PROPOGATE CARRY

;3ADD NUMBER T0O MAKE X 129
23AD) LOW CONSTANT

33PROPOGATE CARRY

33ADD HIGH CONSTANT

33SAVE RO

33SAVE R1

2;POP STACK INTO R2

33P0P STACK INTO R1
73P02 STACK INTO RO

33RETURN

;;tttttttttitt'ttttttfitttlt.t"tlfl'tltttitfititttttttfitt!lttktttflt



PDP-11/50 FP11-E HARDWARE DIQGIOSRIC

5L

010000

004000

000344

171117

000236

040000

000276

000266

000001

000352

000144

000344

17350

031526

000001

000000

177177

177776

177715

1777174

177774

000004

077400

177400

000200

177600

DQFPEA.P11 02-SEP-T77 17

9413

9414

9415

9416

9417

9418

9419

9420

9421

9422

9423

9424

9425

9426

9427

9428

9429

9430

9431 031400 010046

9432 031402 005046

9433 031404 000403

9434 031406 010046

9435 031410 012746

9435

9437 031414 012700

9438 031420 076600

9439

9440 031424 012700

9441 031430 076600

9442 031434 170127

9443 031440 076600

9444 031444 076600

9445

9446 031450 012700

9447 031454 076600

9448

9449 031460 075600

9450 031464 052600

9451 031466 076600

9452

9453 031472 012600

9454 031474 000002

9455

9456

9457

9458

9459

9460

9451

9462

9463

9454

9465

9466

9467 031476 010446

9468 031500 010345

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.P1IL 02-sEp-77

9469

9470 031502 012704

9¢71 031506 005724

9472 031510 012403

9473 031512 001402

9474 031514 030300

9475 031516 001773

9476 031520 011400

9477

9478 031522 012603

9479 031524 012604

9480 031526 000002

9481

9482

9483

9484

9485 031530 000400

9486 031534 000200

9487 031540 000100

9483 031544 000040

9489 031550 000020

9490 031554 000010

9491 031560 000000

9492

9493

9494

9495

9496

9497

9498

9499

9500

9501

9502

9503

9504

9505

9506

9507

9508

9509

9510

9511

9512 031564 010045
9513 031566 010146

9514 031570 017601

9515 031574 011100

9516 031576 032700

9517 031602 001005

9518 031604 042700

9519 031610 062700

9520 031614 000402

9521 031616 042700

9522 031622 010011

9523 031624 012671

9524 031626 012600

SEQ 0181NACY11l 30(1046) 02-SEP-77 22341 PAGE 179

SEQ 0201«es INITIALIZE HFP/UFP, FPS/FEC/FEN (ZLAPHFP, ZAPWFP)

«IBPTL ... INITIALIZE HFP/WPP, PPS/FEC/FEAR (ZAPHFP, ZAPNFP)

3* THIS ROUTINE GIVES THE FP11-E A "FPP(INIT)"TM TVIA UCOM]
3* AND ALSD SETS: FPEC=(377)

3* FEA=(177777)

5l FPS=(040000) FER=0,FID=1,FNN=0
,.

3 AND EXITS WITH BFP ENABLED ([FLAGS=11 Ir CALLED VIA “ZAPHFP%,

) OR EXITS WITH HFP DISABLED [FLAG5=03 IF CALLED VIA “ZAPWFPTM,

3% CSP/PPP CONSTANTS ARE ALSO: RESTORED
,.

3* CALLED BY: ZAPHFP. 3DOIT, AND ENABLE HFP ON EXIT
,t

3 OR
,t

s ZAPUFP ;DOIT, AND DISABLE HFP ON EXIT
’t

$ZPWFP: MOV RO,-(SP) 3SAVE RO

CLR -(3P) 3FLACC5>=0, FOR DISABLE HFP

BR SIPXFPP ;
SIPHFPI MOV RO,-(SP) SAVE RO

oy #010000,-(SP) 3FLAGCS>=1, FOR ENABLE HFP

3
$ZPXFP: MOV #004000,R0 JDISABLE AFP, CSP INVALID, DISABLE UBRK(BM)

MED +WFLAG 3 INTD FPLAGS

3

MOV #$17717177,R0 JALL OHNES
NED SNEPEC 3(377) -> FEC
LDFPS 040000 $WFP EXKEC, FER=0, FID=1, FMM=0

MED SHFER 3(177777) -> FER

MED SHFPA $(177777) -> FPA

H

MOV #000001,R0 3SELECT FPP(INIT)
MED SHINTY JEXEC BM INIT ROUTINE

;

MED SRELAG sFLAGS -> RO

8IS (SP)+,RO JENABLE/DISABLE HFP, FLAG<S>
MED +HFLAG JWRITE BACK

H
MDv (SP)+,RO sRESTORE RO
RTI ;AND RETOURN

’,t.t‘.tttitl.t'ttl.t.il't..lt.t..t't!ttitti.fi.'ttttfitttt'tt*tttt

«SBYTL ...NORMALIZATION COUNT GENERATION SUBROUTINE (EADJ)

A GENERATES "EADJTM VALUE OF HF>P USING ROC0B:03> = ARCS9:54>

3* RESOLY, IN RANGE +1 / -4, RETURMED IN RO
;t

* CALLED BY: EADJ 3EXEC SUBR RO IN / RO OUT
,t

$EADJ: MDV R4, -(SP) 3SAVE R3, R4

€0V R3,-(SP) 3

MACY11 30(1046) D02-SEP-77 22:41 PAGE 180 SEQ 0182
oo NORMALIZATION COUNT GENERATION SUIROUTIRE (FADJ) SEQ 0202

;

3 ADDR(EADJ TABLE)HOv $EADIT-2,R4

8$: 5T (R4)+ 3BUMP PAST PREV EADJ VALUF
vOv (R4)+,R3 JGET BIT WORKIKG ON, FROM TABLE
BEQ 10% ;IF ALL ZEROD, DONE

BIT R3,RO STEST THIS BIT OF PATTERN
BEQ 8$ 3BR IF ZEROD, TO TRY NEXT LS8

1052 "oV (R4) ,RO 3NONZERD, GET CURRENT EADJ VALUE

)
uov (SP)¢,R3 JRESTORE R3, R4
uov (5P)+,R4 ;
RTI 7 AND RETURN

; BIT OF EADJ BIT OF

F RO VALOE AR
, SR ame meeamamase

EADJT: .WORD BIT08, +1 3ARC59>=n1"

.WORD BITOT, O FARC5B>="1"

.WORD BITO6, -1 $ARCS T>="1"

.4ORD BITODS, -2 2ARC56> 21"

.WORD BITO4, -3 FARC5S>=""

.WOROD BITO3, -4 FARC54>="1"

HORD 0, -4 FARC39:54>="000000%, NORMK OVERFLUW

;,'t.tttttt't."ttt.Qtt'.ttt.fi't'tt..t.itittt.ittttt*ttt.'tttttti

«SBTTL ...FRACTION ADJUSTMENT ROUTINE (FIXFRA)

* INSERTS, USING “EADJTM VALUE IN CURRENT EXPONENT, BITS
} A €59:58> OF FRACTION. OTHER 3ITS OF DATA WORD ARE ZERDED.
3* IN THE CASE WHEN FRACC59>=1, FRACCS8> IS UNDETERMINED.
3* (SINCE EADJ SEES ONLY HIGHEST BIT). 1IN THIS CASE, FRACCS3>=0.
,Q

3* CALLED BY: FIXFRA SEXEC SUSR
7: ADDR(DATA) 3POINT TO HI WORD FP DATA
L4

3 EADJ SIGN FRACCS59:58>
}t - - -

A +1 (0) »ion LFORCE FRACK58>="0"]
>t 0 (0) D
* ELSE (0) "oon

SFIXFR: MOV RO,-(SP) 3SAVE RO-R1
MDY R1,-(SP) ;

MOV e4(s5P),R1 3R1=ADDR(WORD-R)
MoV (R1),RO 7RO=WORD-A

BIT $077400,R0 3EADJ=(0) O® (1) ?
BNE 15 7BR IF NEITHER
BIC #°C377,80 3ZAP SIGN, EXP

ADD #BITO7,R0 JFORM FRACKS59:58>
BR 25 ;DONE

15: BIC $~C177,R0 sFPACCS59:58>="00"
25: MOV RO, (R1) sSTORE NEW FRAC HI WORD

MOV (sP)+,R1 7RESTORE RO-R1
MoV (5P)+,P0 4



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.P11 02~-SEP-77 17350

9525 0315630 062715 000002
9526 031634 1000002

9527

9528

9529

PDP-11/60 FP11~-E HARDWARE DIAGNOSTIC
DIFPEA.P11 02-5EP-77 17:50

9530

9531

9532

9533

9534

9535

9536

9537

9538

9539

9540

9541

9542

9543

9544

9545

9545

95417

9548

9549 031635 010046

9550 031640 010146

9551 031642 010246
9552 031544 010346

9553 031646 010446

955¢ 031650 016600 000012

9555 031654 013004

9556 031656 000410

9557

9558 031660 010046

9559 031662 010146

9560 031664 010246

9561 031666 010346

9562 031670 010446

9563 031672 016600 000012
9564 031676 012004

9565

9566 031700 011003
9567 031702 010346

9568 031704 012300

9569 031706 012301

9570 031710 012302
9571 031712 011303

9572 031714 005704

9573 031716 100427

9574 031720 001457
9575

9576

95117

9578 031722 020427 000100
9579 031726 002402

9580 031730 005000

9581 031732 000447

9582 031734 162704 000020
9533 031740 002405

9584 031742 010100
9585 031744 010201

MACY1l 30(10456) 02-SEP-77 22:41 PAGE 181 SEQ 0183
es« FRACTION ADJUSTMENT ROUTINE (FIXFRA) SEQ 0203

ADD £2,(SP) 3FIX RETURN ADDRESS
RTI JAND RETOURN

Py Lt L L T e PP

MACY11 30(1046) 02-SEP-77 22341 PAGE 182 SEQ 0184
64. BIT ARITAMETIC/LOGICAL FUNCTION SUBROUTINES SEQ 0204

-SBTTL 64. BIT ARITHMETIC/LOGICAL FUNCTION SUBRDUTINES

33 AR R AN AR AR AR R AR AR N AR AN AT R AR R AN RN C A AR E AR N R ARE AR AR AN AN R

«S5BTTL ...64. BIY “ASHCTM ROUTINE (ASH641, ASH64M)

3 THIS ROUTINE OPERATES ON 54. SITS OF MEMORY DATA TO SIMULATE
>* THE “ASHCTM INSTRUCTION. WNORKS THE SAME WAY, EXCEPT THE
* PSW CONDITION CODES ARE NOT SET.
’t

Fadd CALLED BY: ASHG64M JEXEC ASHC
* ADDR{COUNT) ;COURY, +LEFT / -RITE

2l ADDR{DATA) #64. BITS OF DATA
| Ad or
;* ASH641 SEXEC ASHC
® cousr 3COUNT IS IN NEXT WORD

* ADDR(DATA) JDATA POINTER
;'

$AS64M: MOV RO,-(SP) 3SAVE RO-R4
MOV R1,-(SP) H

MoV R2,-(5P) ;
MOV R3,-(SP) H

MOV R4,-(5P) ;
Mgy 12(sP),R0O 7POINT AT ADDR(COUNT)
MOV Q(RO)+,R4 3GET R4=COUNT
BR SAS64 ;CONT

SAS641: MDYV RO,~(SP) 7SAVE RO-R4
Moy R1l,-(5P) ?
Lit] ) R2,-(SP) H
NOV R3,~-(SP) H
MOV R4,-(SP) M
Mov 12(sP),RO JPOINT AT THE COUNT
MDYV (RO)+,R4 JGET RA=COUNT

SAS64: WDV (RO),R3 3POINT R3 AT DATA
L1} R3,-(SP) JSAVE RESULT PTR FOR LATER
MOV (R3)+,R0 SGET FIRST 16. 8ITS
MOV (R3)+,R1 s NEXT 16.
MoV (R3)+,R2 sNEXT 16.
Mov (R3),R3 JLAST 16.
IsT R4 sTEST CDUNT
BMI 10§ 30 - RIYE
BEQ 308 =0 - DONE

s3>0 - LEFY

»+ = LEFT

562 CHP R4, 64, SSHIFT LEFT >= 64. ?
8LT 65 sBR IF LEFT 1.-63. BITS
CLR RO 7>=64. 3ITS,
BR 215 5 RESULT IS ALL ZEROD

652 SUB #16.,R4 sD0 16. BIT ASL”S FIRST
BLT 75 ;
MOV R1,R0 716. BIT ASL
MOV R2,R1 7 WITH BRUTE FORCE DATA MODVE

ety



POP-11/60 FP11-E HARDWARE DIAGROSTIC
DQFPEA.P11

9586

9587

9588

9589

9590

9591

9592

9593

9594

9595

9596

9597

9598

9599

9600

9501

9602

9603

9504

9605

9606

9507

9508

9609

9610

9511

9512

9613

9514

9615

9516

9617

9518

95619

9620

9421

9622

9523

9624

9625

9626

9627

9528

9529

9530

9631

9532

9633

9634

9635

9535

9637

9638

9639

9640

9641

031746

031750

031752

031754

031750

031762

031764

031766

031770

031772

031774

031776

032002

032004

032010

032012

032014

032016

032020

032022

032024

032030

0320132

032034

032036

032040

032042

032044

032046

032050

032052

032054

032056

032060

032062

032064

032066

032070

032072

032074

032076

032100

032102

032104

032110

02-SEP-77 17350

010302
005003

000770

062704

001437

006303

006102

006101

006100

005304

000771

020427

003421

062704

003005

010203

010102

010001

006700

000770

162704

001413

006200

005001

005002

006003

005204

000771

005700

005700

005701

006702

005703

012604

010024

010124

010224

010314

012604

012603

012602

012601

012600

062716

000002

000020

177700

000020

000020

000004

POP-11/60 FP11-E HARDWARE DIAGNDSTIC
DQFPEA.PIL

9642

9643

9644

9645

9646

9647

9648

9649

9530

9651 032112 010046

9652 032114 010145

9653 032116 015601

9654 032122 012100

9655 032124 011101

9656

9637 032126 052700

9658 032132 062701

9659 032136 161011

9650 032140 005641

96561 032142 005641

9652 032144 005641

9663 032146 052701

9664 032152 164011

9655 032154 005641

9666 032156 005641

9657 032150 062701

9658 032164 164011

9669 032166 005641

9670 032170 154011

9671

9672

3673 032172 012501

9674 032174 012600

9675 032176 062716

9675 032202 000002

9677

9678

9679

9540

96131

9632

9693

9644

96135

96136

9647

9618

9639

9570

9691

9692

9633 032204 113737

9694 032212 000408

9695 032214 105037

9695 032220 000403

9697 032222 112737

02-SEP-77 17:50

000004

000006

000006

000004

000002

000004

002610

002624

177777

002624

002624

NACY1l 30(1045) 02-SEP-77 22:41 PACE 183 SEQ 0185
eseB4. BIT "ASHCTM ROUTINE (ASHG4I, ASH64M) SEQ 0205

. MoV R3,R2 ;
CcLR R3 3 SRIPY IN ZEZROS
BR 6% JAGAIN

783 ADD $16.,R4 ;FIX COUNY
8%: BEQ 308 3DDONE WHEN COUNT=0

ASL R3 3

ROL R2 1. BIY ASL

ROL R1 7 ON 64. DATA BITS
ROL RO 3

DEC R4 7ADJUST CDUNT

BR as JAGATN

3- = RITE

1082 cH R4, #-64., $SHIFY RITE >= 64. BITS ?
BLE 0$ 38R IF >63. BIT SHIFT

1153 ADD #16.,R4 3D0 16. BIY ASR’S FIRST
BGY 25 ;

uov R2,R3 $16. BIT ASR WITd -
L 111§ R1,R2 3 BRUTE FORCE DATA MOVE
MDY RO,R1 ’
SKT RO SHIFT IN SIGN

BR 115 JAGAIN

1252 SUB #16.,R4 3FIX couEt

135: BEQ 308 3DONE WHEN COONT=0
ASR RO 3
ROR R1 31. BIT ASR OF

ROR R2 3 64. DATA BITS

ROR R3 )
14 [~ RY 3ADJUST COONT
BR 13$ SAGAIN

2052 ST RO 3TESY BIT<C15>
SXT RO 3AND PRDPOGATE THROUGHOUT

215 SXT Rl $THE WHOLE THING
SXT R2 3

SXr R3 3

3DDKE, STORE ANSMER

305: M3V (SP)+,R4 sRETRIEVE RESULT pPTR

L)) RO, (R4) e 3 STDRE
MOV R1,(R4)+ ; 64.

nov R2,(R4)+ ; BITS

NOY R3,(RE) )

nov (SP)+,R4 sRESTORE REGISTERS

MOv (SP)*+,R3 ;
MOy (SP)+,R2 3
MY (SP)+,R1 ;

MOV (SP)+,R0 )

ADD #4,(SP) ;FIX RETURN ADDRESS

RTI ; AND RETURN

’,ttlttttlttttttllttttttttti'l..'..ttttt'lttttttlttt*tttttttttttt

«SBTTL ...64. BIT "SUBTM ROUTINE (SU364M)

MACY1l 30(1046) 02-SEP-77 PAGE 184 SEQ 0186
eeeb4. BIT "SUBTM ROUTINE (SUB64N) SEQ 0206

3* TH1S ROUTINE OPERATES ON 64. BITS OF MEMORY DATA TO SIMULATE
3* THE “SUBTM INSTRUCTION. WORKS THE SAME WAY, EXCEPT YHE

P PSW CONDITION CODES ARE MOT SET.
;l

3 CALLED BY: SUBS54M JEXEC SUB
3 ADDR(SRC) 3SOURCE DATA AGDR

P ADDR(OST) 3DESTINATIDN DATA ADDR
LR]
’

$SB64M: MOV RO,-(SP) 3SAVE RO-R1
LTl R1,-(SP) ;
MoV 4(SP),R1 $POINT AY ADDR(SRC)
MOV (R1)+,R0 sPODINT RO AT SRC DATA
NDV (R1),R1 sPOIRT R1 AT DST DATA

ADD #5,R0 3L53)
ADD B6,R1 3€D33

SUB (r0),(R1) 3D3=(D3)-(53)
SBC ~(R1) 302=(D2)-(C)

SBC -(R1) 301=(D1)-(C)
SBC -(R1) 3D0=(D0)~-(C)

ADD #4,R1 D22
sus -(R0),(R1) ;D2=(D2)-(82)
SBC ~-(R1) ;D1=(D1)~(C)
SBC -(R1) 3D0=(D0)-(C)
ADD #2,R1 3CD011
suB ~(R0O),(R]1) 3D1=(D1)-(S1)
SBC -(R1) 3D0=(D0)-(C)
SUB -(R0O),(R1) 00=(D0)~(S0)

3DOWE, RESTDRE REGISTERS AND RETOURN

oV (SP)+,R1 3RESTORE RO-R1
MOV (SP)#,R0O 3
ADD #4,(5P) 3FIX REYURN ADDRESS
RTI 7AND RETURN

}’t'fitt.titttttttttlttitt'ttltttt'tt.ttttttitttttti'tt.titfit'ttit

-SBTTL ...MULTIPLE WORD COMPARISON ROUTINES (CMP64M, CMP3I2N, CMPXXM)

ol THESE ROUTINES COMPARE 2 MULTIPLE WORD VALUES OW AN
P EQUAL/MOTEQUAL BASIS, SETTINS THE CONDITION CODES TO
P REFLECT THE RESULT.
’t

i CALLED BY: CMprser 3COMPARE
" ADDR(SRC) 71ST OPERAND
3* ADDR(DST) 32ND OPERAND

3 BEQ/BNE XXX JTEST RESULT
sk
’

$CMPWD: MDVB SFP5,FPLENF 3SFPS~FD SPECIFIES 2/4 WDRDS
8R SCMPX ;

$CMP2W: CLRB FPLENF ;FORCE FD=0
BR SCHMPX ;

§CMP4W: MOVB #-1,FPLENF
’

7FORCE FD=1



PDP-11/50 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 185 SEQ 0187
DQFPEA.P11 02-SEP-77 17:50 o+ MULTIPLE WORD COMPARISON RODTINES (CHP64M, CHP32N, CMPXXN) SEQ 0207

9698 . M
9699 032230 010046 SCuPX: MOV RO, -(SP) JSAVE RO, R1
g;gg 032232 010146 L1i) ] R1,-(SP) ;

9702 032234 015500 000004 MOY 4(3P),RO JRETORN PC
9703 032240 012001 ) Ll (RO)+,R1 ° JADDR(SRC)
g;gl 032242 011000 NOV (RO),R0 JADDR(DSY)

5

9706 032244 042766 000017 000005 BIC #17,5(sP) 3ZAP RETURN CC FOR Z=0
9707

9708 032252 022021 cup (RO)+,(R1)e. JNORD-A
9709 032254 001014 BNE 108§ $BR IF DIFPF
9710 032256 022021 . cNp (RO)+,(R1)+ . sHWDRD-B
9711 032260 001012 BNE 10§ IBR IF DIFF
9712

9713 032262 105737 002624 5718 FPLENF 3¥(=0) OR D(=1) MODE ?
9714 032266 100004 BPL 9$ 3BR IF F~MODE
9715 

:
9716 032270 022021 .14 (RO)+,(RY)+ 3 WORD-C
9717 032272 001005 BRE 10§ 3BR IF DIPF
9718 032274 021011 cup (RO) ,(RY) JWORD-D
9719 032276 001003 BNE 10s 3BR IF DIFF
9720

9721 032300 052766 000004 000005 9%: 8IS $4,5(5P) sSET Z=1 FDR EQOAL
9722 032306 (12601 1082 MOV (SP)+,R1 JRESTORE RO, R1
9723 032310 012600 nov (5P)+,R0 b
9724 032312 062715 000004 ADD #,(5°) JFIX RETURN ADDRESS
9725 032316 (000002 RTI JAND RETURMN
9726 .
97217
9728 PR R AR R AN S AR N RN AR AR RN R AR AN N AR AN NN RN R AR AR RACERARRA AR

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY1l 30(1046) 02-SEP-77 22:41 PAGE 186 SEQ 0139
DQFPEA.P11 02-5EP-77 17:50 --~SYSMAC SUPPORT ROUTINES--~ SEQ 0208

9729 «~SBTYL --SYSMAC SUPPORT RDUTINES--
7

3732 PN R R AR AR A AR A AR R AR R AR R R AR RN AR R A RN RN RN AR ARNNANRNRAR RS
9732

9733 «SBTITL SCOPE HANDLER ROUTINE
73
313; IR RN R AR AN R A R R AN AR AR R AR AR AR RN RN RAAN IR RN RARR AR R NRRNRRS
97356 3*THIS ROUTINE CONTROLS THE LOOPINS JF SUBTESTS. IT WILL INCREMENT
9737 *AND LOAD THE TEST NUMBER(STSTNM) ISTOD THE DISPLAY REG.(DISPLAYC15:0>)
9738 3*THE SWITCH OPTIONS PRDVIDED BY THIS ROUTINE ARE:
97139 2*Sul4=1 LO0P ON TES?
9740 7*SHll=1 INHIBIT IYERATIONS
9741 3*SW09=1 LOOP OR ERROR
9742 3*s5H08=1 LOOP OR TEST EIN "SLPTSTTM
9743 3*CALL
9744 * SCOPE $3SCOPE=10T
9745

9745 032320 $SCOPE:

9747 }IIIIIIIIIIIIIIIIIIII/IIIIIIIIIII/IIIIIII/IIIIIIIIIIIIIIIIIII//II/IIIII
9748 032320 105037 002645 7DISABLE TIGHT LOOP SWIT
9749 3IIIIIIIIIIIIIIIIIIIIIIIIIII//IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII/III
9750 032324 105037 002625 JCLEAR BM UBRK TRAP OK
9751 032330 005037 002626 CLR UBESCP JCLEAR BM UBRK ESCAPE ADDR
9752 032334 076600 000144 MED +RELAG 3GET FLAGS
9753 032340 042700 100000 BIC CBI!IS,RO 3ZAP UBRK FLAG
9754 032344 076600 000344 MED JHURITE FLAGS
9755 ;IIIIIIIII/IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII/l/I/IIII///I/
9756 032350 005037 002620 AR FP TRAP ESCAPE ADDRESS
9757 032354 105037 002622 LRB FPTPGK CLEIR FP TRAP DK
9758 }IIIIII//I/I/I/IIIIIIIIIIIIIIII/IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII//I
9759 032360 105037 002644 3C R LINE CLOCK ESC ENABL
9760 032364 005037 002634 CLR DIBSCP ;CLEIR LINE CLOCK ESC IDDRESS
9761 032370 005037 0025632 CLR DWLOPC SCLEAR LINE CLOCK LAST DLD PC
9762 032374 005037 002640 CLR DWLooP SRESET LDOP/HUNG COUNTER
9763 032400 005037 002642 CLP pwoLoe 3RESET OLD = » =
9754 032404 012737 000006 002636 HDV IDI$CIT,DHCITR SRESET MATCH COUNTER TO DEFAULT
9765 032412 012737 000006 003000 DESCNT,DWICH JRESET MASYTER MATCH COUNT
9766 }I/IIIIIIIIIIIII/IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII/IIIIIIIIIII/III/I/IIl
9767 032420 105737 002623 STB PIE sABLE TO EXEC FP 2
9758 032424 001403 BEQ 20$ 38R IF NOT
9769 032426 013703 001262 vov SFPBRK,R3 $IF DK, GBT HFP UBRK ADDR INTO R3
9770 032432 170003 LDUB ;AID THEN INTO RFP
9771 032434 205:
9772 }IIIIIII/IIIIIIIIIIIIIIIIIIIIIIIIIIIIII/IIIIII//IIIIIIIIIIIIIIIIIIII/II
9773 73650 TO ERROR ROUTINE IF RETURN PC LESS THAN 100
9774 37 ITHERWISE CONTINUE
9775 032434 021627 001002 cue (SP),#1002 33UNEXPECTED TRAP OR INTERRRUPT
9776 032440 101002 SHI 1$ 73ARE TRAPPED HERE VIA IOT
9777 032442 000137 032724 JMP SERROR 73G0 PROCESS UNEXPECTED TRAP
9778 0324456 032777 040000 145600 15: BIT #3IT14,QSNR 73L00P ON PRESENT TEST?
9779 032454 001114 BNE SOVER 73YES IF SW14=1
9780 3 SESERSTART OF CODE FOR THE XOR TESTERREARE
9781 032455 000416 $XTSTR: BR 5% 33IF RUNNING ON THE "XORTM TESTER CHANGE9782 

3;THIS INSTRUCTION TO A TMNOPTM (NOP=240)9783 032460 013746 000004 MgV @RERRVEC,-(SP) ;;SAVE THE CONTENTS OF THE ERROR VECTOR9784 032464 012737 032504 000004 v #5535 ,0RERRVEC 7?SET FOR TIMEOO?

Tl e



PDP~11760 FP11-E HARDWARE DIAGNOSTIC

02-5EP-T7 17350

005737

012637

000463

022626

012637

000423

032777

001404

023737

001455

005737

001421

023737

101015

032777

001404

013737

000446

005037

005037

000415

032777

001011

005737

001406

005237

023737

002024

012737

013737

005237

013737

011637

011637

005037

012737

013777

013716

000002

000620

177060
000004

000004

000400

001260

001214

001230

001000

001222

001214

001342

004000

001364

001216

001342

000001

032722

001212

001212

001220

001222

001344

000001

001212

001220

146532

001212

001214

146474

001220

146442

001216

001216

001342

001362

001230

146342

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

02-SEP-77 17:50

DQFPEA.P11

9785 032472

9786 032476

9787 032502

9788 032504

9789 032506

9790 032512

9791 032514

9792 032514

9793 032522

9794 032524

9795 032532

9796 032534

9797 032540

9798 032542

9799 032550

9800 032552

9801 032560

9802 032562

9803 032570

9804 032572

9805 032576

9806 032502

9807 032604

9808 032612

9809 032614

9810 032620

9811 032622

9812 032626

9813 032534

9814 032636

9815 032644

9816 032652

9817 032656

9818 032664

9813 032670

9820 032674

9821 032700

9822 032706

9823 032714

9824 032720

9825 032722

9826

9827

9828

9829

9330

9831

9832

9333

9834

5835

9836

9837

9838

9839

9840

DQFPEA.P11

9841

9842

95843

9844

9845 032724

9846 032724

9847 032730

9848 032734

9849 032740

9850 032744

9851 032750

9852 032754

9853 032760

9854 032764

9855 032772

9856 032776

9857 033002

3858 033004

9859 033012

9850 033020

J851 033022

9862 033026

9863 033032

9864 033036

9865 033044

9866 033052

9857 033060

9868 033062

9859 033066

9870

9871 033070

9872 033076

9873 033104

9874 033110

9875 033114

9875 033116

9877 033122

9878 033126

9879 033132

9830 033136

9881 033140

9882 033144

98R3 033146

9834 033150

9885 033156

9886 033164

9837 03317z

9883 033200

9889

9890 033204

9891 033204

7892 033210

9893 0332114

9894 033214

895 033222

9895 033224

005037

010037

010137

010237

010337

010437

010537

010637

062737

011637

005237

001775

013777

032777

001402

104401

005237

011637

162737

117737

032777

001055

021627

101046

016637

1627317

104401

013746

104402

104401

162716

011637

013746

104402

104401

022626

000422

050200

020040

042520

052040

047524

004737

104401

122737

001007

113737

177546

002746

002750

002752

002754

0021756

002760

002762

000004

002764

001214

001212

002000

001346

001224

001232

000002

146162

020000

001002

000004

000002

033150

001232

033155

000004

001232

001232

001353

036503

047125

052103

040522

000040

033422

001353

000001

001226

0027652

145244

146234

001232

001226

146174

001232

001232

000040

054105

042105

020120

201376

033236

MACY11 30(1046) 02-SEP-77 22341 PAGE 187 SEQ 0189

SCOPE HANDLER RDUTINE SEQ. 0209

ST 88177060 33TINE OUT 0N XOR?

uov (SP)+,R#ERRVEC ;;RESTORE THE ERROR VECTOR

BR $SVLAD 3360 TO THE NEXT TEST

583 cHp (SP)+,(SP)+ $»CLEAR THE STACK AFTER A TINE OUY

MOY (SP)+,@#ERRVEC ';jRESTORE THE ERROR VECTOR

BR $ 33L00P OF THE PRESENT TEST

6533 #EEPSEND OF CODE FOR THE XOR TESTERAFRER
BIY #8IT08,@SHR $3L00P OW SPEC. TEST?
BEQ 28 J3BR IF NO

cNP SLPTST,STYSTHN 3)ON THE RIGHT TEST?

BEQ SOVER 73BR IF YES

2% St SERFLC ;38HAS AN ERROR OCCURRED?
BEQ 3$ J3BR IF ¥O

cup SERMAX,SERFLE 7pMAX. ERRORS FOR THIS TEST OCCURRED?

BHI 3 2JBR XF WO

81y #BIT09,@SHR 33L0O0P ON ERROR?

BEQ 4 33BR IF NO

75 MDY SLPERR,$LPADR 33SET LDOP ADDRESS TO LAST SCOPE .

BR S$DVER

45 CLR $ERFLG $33ERD THE ERROR FLAG

CLR STINES 33CLEAR THE NUMBER OF ITERATIONS TO MAKE

BR 1$ 33ESCAPE TO THE NEXT TESY

3: BIT #8IT11,@SHR 3)INAIBIT ITERATIONS?

BNE 1% 3»BR IF YES

ST $PASS 331IF PIRST PASS OF PROGRAM

BEQ 1$ 3; INHIBIT ITERATIONS

Inc SICAT 33 INCREMENT ITERATION COURT

cup STIMES, SICHY 3$$CHECK YHE NUMBER DF ITERATIONS MADZ

BCE SOVER . $33BR IF MORE ITERATION REQUIRED

183 NOV f1,51CuY IREINITIALIZE THE ITERATIOE COUNTER
MOV SMXCNT,STIMES 73 SET NUMBER OF ITERATIONS TO DO

$SYLAD: INC STSTNN 37COUNT TEST NUMBERS

MOY STSTHA,STESTN 33SET TEST NUMBER IN APT MAILBOX
MOV (SP),SLPADR 33SAVE SCOPE LOOP ADDRESS

MDYV (SP),$LPERR 33 SAVE ERROR LOOP ADDRESS
CLR $ESCAPE 33CLEAR THE ESCAPE FRDM ERROR ADDRESS

MOV #1,5ERMAX 330RLY ALLOW DWNE(1) ERROR UN NEXT TEST

SOVER: MOV STSTNN,ADISPLAY ;)DISPLAY TEST NUMBER

MOV SLPADR, (5P) 33FUDGE RETURN ADDRESS

RTI $3FIKES PS

SHXCRY: 400, 33MAX. NUMBER OF ITERATIONS

, , P 1223232322223232322 33 32823 28233128333 22212 2222822223333 223%22 2]

«SBTTL ERROR BANDLER ROUTINE

’ , (Y22322322323223323222333 823282232323 284222 2¢3222822223222222382%2 2]

3*PHIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
3*SAVE THE ERROR ITEM NUMBER AWD THE ADDRESS OF THE ERROR CALL

*AND GD TD $TYPERR ON ERROR

J*THE SWITCH OPTIONS PROVIDED BY PRIS ROUTINE ARE:
3%SH15=1 HALT ON ERROR

3*5H13=1 INHIBIY ERROR TYPEDUTS

3*SW10=1 BELL OW ERROR

MACY11l 30(1046) 02-SEP-77 22:41 PAGE 188 SEQ 0190
ERROR HANDLER ROUYINE SEQ 0210

3*5409=1

J*CALL
’l

$ERROR:

ERROR

CLR

Ll

MoV

MOV

L1}

MOV

MOV

MOY

ADD

MoV

INC

BEQ

L1t}

BIT

BEQ

TIPE

INC

Ling

s08B

MOvVB

BIT

BNE

cup

75:

15:

LOOP DN ERROR

N $3ERROR=EMT AND N=ERRDR ITEM NUMRER

DN11LC 3LAP CLOCK

RO, EREGD 3DISPLAY RO

R1,EREG] ] R1

R2,EREG2 } 4 R2

R3,EREG3 H R3

R4,EREGH b R4

R5,EREGS } RS

R6,EREGS 7GET R6(SP) BEFORE TRAP

#4,ERECH 3

(SP),EREG? 3PC -> ERROR CALL

SERFLG 33SETY THE ERROR FLAG
8 33DON°T LET THE FLAG GO TO ZERD

STSTHM,@DISPLAY 33DISPLAY TEST NUMBER

#BIT10,9SHR 73BELL ON ERROR?

13 . 33M0 - SKIP

#$BELL JJ3RIRG BELL

SERTTL 33COUNT THE NUMBER OF ERRORS

(5P) ,SERRPC 33GET ADDRESS OF ERROR INSTRUCTION

#2,$ERRPC

QSERRPC,SITEMB 33STRIP ARD SAVE THE ERROR ITEM CODE

#81713,9SWR 33SKIP TYPEOUT IF SET

205 #3»SKIP TYPEDOUYS

(SP), #1002 33 IF RETURN PC LESS THAN 1002

J3ERROR IS ILLEGAL TRAPBHI 125

7JPROCESS UNEXPECTED TRAP OR INTERRUPT

MOV

S08

TYPE

MoV

TYPOC

TYPE

SUB

L1]

nov

TYPOC

TYPE

413

BR

-ASCIZ

«ASCIZ

1052

115:

<EVEN

126

Jse

TYPE

205

cMPB

ANE

MOV8

4(sP),SERRPC

#2,5ERRPC

7105
SERRPC,~-(SP)

r113%
#4,(SP)
(SP) ,SERRPC

SERRPC,~(SP)

+SCRLFP

(SP)+,(5P)+

20$
<200>“PC= *

33GET PC AT TIME OF FALSE TRAP

33ADJUST PC

33 TYPE HEADER

33SAVE SERRPC FOR TYPEQUT

3$3G0 TYPE--OCTYAL ASCII(ALL DIGITS)

3;GET FALSE TRAP VECTOR ADDR

33 SAVE SERRPC FOR TYPEQUT

3360 TYPE--DCTAL ASCII(ALL OIGITS)

33 P0OP FALSE TRAP VECTOR PC&ADOR

° UNEXPECTED TRAP T3 ~°

PC,STYPERP

7s$CRLF

HAPTENY ,SENV

2%

SITEM8,215

$3G0 TO USER ERROR ROUTINE

33 RUNNING IN APT MOODE

33 NO,SEIP APT ERROR REPORT

33SET ITEM NUMBER AS ERROR RUMBER



PDP-11/50 FP11-E HARDWARE DIAGNQSTIC MACYLY 30(1046) 02~SEP-77 22:41 PAGE 189 SEQ 0191DQFPEA.P11 02-58P-77 17250 ERROR HANDLER ROUTINE 
SEQ 0211

9897 033232 004737 034342 . JSR PC,SATY4 3REPORT FATAL ERROR TO APT
9898 033236 000 213§ .BYTE 0O .9899 033237 000 .BYTE 0
9900 033240 000777 225 BR 22% 33APT ERROR LOOP
9901 033242 005777 146006 2%: 5T @suR J3HALT ON ERROR
9902 033246 100001 BPL 35 33 SKIP IF CONTINGE
9903 033250 000000 HALYT 33 HALT ON ERROR1
9904 033252 032777 001000 145774 3§: BIT $31709,RSHR 3»)LOOP ON ERROR SWITCH SET?
9905 033260 001437 BEQ 4% 3’BR IF MO
9906 033262 013716 001222 MOV SLPERR, (SP) 3)PUDCE RETURN FOR LODPING9907 033266 032777 000040 145750 BIT #5005, @SHR 3TIGHY LOOP SELECTED ?
9908 033274 001436 BEQ 5 JBR IF NOT
9909 033276 112737 000377 002645 MDYB #377,LPTITE JYES, SET SWITCH
9910 033304 010046 uov RO, -(SP) 3SAVE RO
9911 033306 075500 000144 MED SRELAC 3SAVE DLD/EXISTING FLAGS9912 033312 010046 MOV RO, ~(SP) . 30N THE STACK
9913 033314 005000 CLR RO $PLAGS POR WFP*VALID
9914 033316 075500 000344 4ED SIPLAG 3INTD FLAGCSS@ :9915 033322 170200 STFPS RO JCET OLD FPPS
9916 033324 042700 000020 BIC $BIT04, RO 3SET FMM=0 (MO OBRX JAMS, PLEASE)9917 033330 052700 040000 BIS #8IT14,R0 3SET FID=1 (NO FP TRAPS, PLEASE)9918 033334 170100 LOFPS RO JRESTORE FPS
9919 033336 012600 uov (SP)+,RO 3RESTORE PREVIOUS FLAGS
9920 033340 076600 000344 MED JUFLAG 3FRON STACK
9321 033344 011600 MoV (s2),R0 JRESTORE RO
9922 033346 010316 uov R3,(SP) 3SAYE R3
9923 033350 013703 001262 MOV $FPBRK, R3 JGET UBRK ADDR, FOR SYNC PULSE
9924 033354 170003 LDUB JINT] HFP UBRK
9925 033356 012603 MOV (sP)+,R3 $RESTORE R3
9926 033360 005737 001344 452 TST $ESCAPE 3)CHECK FOR AN ESCAPE ADDRESS9927 033364 001402 BEQ 5% 33BR IF NONE
9928 033366 013715 001344 MDV SESCAPE, (SP) 33FUDGE RETURN ADDRESS FOR ESCAPE9929 033372 5§
9930 033372 022737 030464 000042 cMp #SENDAD, @#42 73ACT-11 AUTO-ACCEPT?
9931 033400 001001 3NE 6 33BRANCH IF MO
9932 033402 000000 HALT J3YES
9933 033404 6S:
9934 033404 105737 002645 TSTB LPTITE 30NLY IF NO TIGHT-LOOP SELECTED, THEN:9935 033410 001003 BNE 13 INTR ENABLE LINE CLOCK9936 033412 012737 000100 177546 MOV #8YP6,DW11LC ;
9937 033420 135 ;
9933 033420 000002 RTI 33RETURN
9939

9940

9941
9942 

;;ttt.lttttitttttltttltltt.l*'ttt.tttttttttttttt.ttttttltttttlfiit
9943

9944 -SBTTL ERROR MESSAGE TYPEOUY ROUTINE (MODIFIED SYSMAC)
9945

9946 3*THIS ROUTINE USES THE "ITEM CONTROL BYTE®TM (SITENB) TD DETERMINE WHICH9947 F*ERROR IS TO BE REPORTED. IT THEN JBTAINS, FROM THE TMERROR TABLE",9948 3*(SERRTB) THE ERROR MESSAGE, DATA HEZADER, AND DATA VALUES TO PRINT.9949 3*THIS ROUTINE ALWAYS PRINTS STESTN AND SERRPC AS THE FIRST TWO DAIA9950 $*ELENENTS (WITH APPROPRIATE HEADERS).
995

9952 033422 STYPERR:
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9953 033422 010046 uav RO, -(SP) 3SAVE RO
9954 033424 010146 uov R1,~(SP) ?SAVE R1
9955 033426 005000 CLR RO 52ICKUP ITEM INDEX
9956 033430 153700 001226 BISB MRSLITEMB,RO 3
9957 033434 001004 BNE 1$ 3IF ITEN NUMBER FROM ERROR 0,
9953 

7 JUST TYPE PC OF ERROR
9959 033436 013745 001232 MoV $ERRPC,-(SP) 33ET ERROR PC FOR TYPEOUT
9960 033442 104402 TYPOC 3TYPE OCTAL, ALL DIGITS
9961 033444 000473 BR 155 s EXIT
9962 033446 005300 18 DEC RO 7ADJUST 1-N TO O-~-NM1
9953 033450 005300 ASL RO >ADJUST ERROR # FOR TABLE INDEX
9964 033452 006390 ASL RO 70F 8. BYTES/ENTRY
9965 033454 006300 ASL RO 3
9955 033456 052700 001405 ADD #SERRTB,RO ;70RY TABLE PTR
9967 033462 012037 033472 MOV (RO)+,25 ;PICKUP "ERROR MESSAGE"TM PTR
9968 033466 001404 BEQ 35 3SKIP TYPEDUT IF NULL
9969 033470 104401 TYPE 3 TYPE "ERROR MESSAGE"
9970 033472 000000 2§52 ~HORD © "ERROR MESSAGETM PTR HERE
9971 033474 104401 001353 TYPE #$CRLF 3CR & LFP
9972 033500 104401 033654 3$: TYPE 118 3"TEST § ERR PCTM HERDER
9973 033504 012037 033514 MoV (RO)+, 45 3PICKUP “DATA HEADERTM PTR9974 033510 001402 BEQ ;SKIP TYPEOUT IF NULL
9975 033512 104401 TYPE 3 TYPE "DATA HEADER"
9975 033514 000000 452 <d0RD O 3"DATA HEADERTM PTR HERE
9977 033516 104401 001353 553 TYPE +SCRLF JCR & LF
9978 033522 017746 000120 MoV @8$,-(SP) 3 (STESTN)
9979 033526 104402 TYPOC 30CTAL W/ LEADING ZERDS
9930 033530 104401 033552 TYPE #1035 3CHT>
9981 033534 017746 000110 MOV 895,-(sP) 3 (SERRPC)
9982 033540 104492 TYPOC #0CTAL W/ LEADING ZEROUS
9983 033542 104401 033652 TYPE #2108 3CHT)
9984 033545 012001 MOV (RO)#+ ,R1 32ICCUP TMDATA TABLETM PTR9985 033550 001407 BEQ 7 3EXIP IF NULL
9986 033552 013146 65: MOV @(R1)+,~(SP) 3SAVE ... FOR TYPEQU?T9987 033554 104402 TYPOC 3TYPE OCTAL, ALL DIGITS
9988 033556 005711 ST (R1) JANOTHER NUMBER ?
9989 033560 001403 BEQ 7% sND - EXIT
9990 033562 104401 033652 TYPE #2108 3TAB BETWEEN ELEMENTS
9991 033566 000771 BR 63 7L00P ON DATA TABLE VECTOR9992 033570 104401 001353 75 TYPE #5CRLF 3CR & LF
9993 033574 011000 4oV (RO),RO ;GET ODPERAND PIR
9994 033576 001420 BEQ 12§ sIF ZERO, SKIP IT
9995 033600 012001 1752 MOV (R0)+,R1 3P0INT TO MESSAGE
9995 033502 001416 BEQ 125 3DONE IF ZERD
9997 033604 010137 033612 MOV R1,14$ ;FOR TYPEOUT
9998 033610 104401 TYPE sASCII TYPER9999 033612 000000 145 <WORD O ;FROY HERE

10000 033614 012001 MOV (RO)*,R1 320INT TO DATA10001 033616 001406 BEQ 155 3DONE [F ZERO
10002 033620 010137 0335630 LT R1,16% ;FOR TYPEQUT10003 033624 004537 033674 Jse ?5, TYPMAC 3FLT PT TYPER10004 033630 000000 165: <AORD 0 ;7R04 HERE10005 033632 000762 8R 173 SNEXT
10006 033634 104401 001353 155 TYPE +SCRLF 30 CR/LF
10007 033640 012601 1252 MJV (SP)+,R1 3RESTORE R110003 033542 012600 vay (5P)+, RO 3 RESTORE RO
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10009 033644

10010 033646

10011 033650

10012 033652

10013 033654

10014 033662
10015 033670

10016

10017

10018

10019

10020

10021

10022

10023

10024

10025

10026

10027

10028

10029

10030

1003t

10032

10033

10034

10035

10035

10037

10038

10039

10040

10041 033674

10042 033676

10043

1004% 033700

10045 033704

10046 033706

10047 033714

10049

10049 033716

10050 033720

10051

10052

10uS3 033722

10054 033724

10055 033726

10056 033732

10057 033736

10058 033742

10059 033744

10060 033746

10061 033750

10662 033752

10063 033756

10064 033762
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10055

L0066

10067

10068

10069

10070

10071

10072

10073

10074

10075

10075

10077

10078

10079

10080

10081

100R2

10033

10084

10085

10036

10037

10088

10989

10090

100931

10092

10093

10094

10095

10096

10097

10098

10099

10100

10101

10102

101013

10104

10105

10106

10107

10108

10109

10110

10111

10112

10113

10114

10115

10116

10117

10118

10113

10120

033764

033770

033774

034000

034002

034004

034010

034012

034016

034020

034022

034026

034030

034032

034036

034040

034042

034046

034050

034052

034054

034056

034062

034070

034072

034100

034102

034106

034112

034114

034122

034124

000207

001362

001232

000011

042524

042411

004503

033674

’

010046

012500

104401

012046

032777

001402

104402

000425

006116

006116

042716

104403

104401

014046

006316

105016

000316

104403

104401

012046

02-SEP-T7

042716

104403

104401

0120456

104402

105737

100010

104401

0120456

104402

104401

011046

104402

104401

012600

000205

105737

100002

000000

000430

010046

017600

122737

001011

132737

0014905

010037

004737

000000

132737

001003

112046

052123

051122

000

003234

000200

177176

000401

003240

000403

003240

17:5

1771600

000403

003236

002624

0032356

003236

001353

001277

000002

000001

000100

034112

034332

000040

021455

0500586

145340

ACNOSTIC

0

001378

001377

001377

MACY11 30(1046) 02-SEP-77 22:41 PAGE 191 SEQ 0193

ERROR MESSAGE TYPEOUT RODTINE (MODIFIED SYSMAC) SEQ 0213

. RIS pC ' JRECURN
8s: .WORD STESTN 3
952 .WORD $ERRPC s

1082 .ASCIZ <l1> ICHT>
118: +ASCIZ “TEST~§ ERR-PC

«BVEN

,,.’t.*...'t".'titt..'"Qt'....'l'.fi'ttfl.*.fi'.fi"'fi.t.ttttt'.t*.

«SBYTL FLOATING POINT DATA TYPEODY ROUTIRE

’t

3* THIS ROUTINE TYPES OUY FPLOATING POINT DATA (F OR D MODES)

| A IN THE PFOLLOVWING FORNAT:
3 .

3* IF SNO7=1: SEEEFP . FPPPPF FFFFPF.FIFFIF CD~MODE]

} A SEBEFF.FFFIFPF CF-MODE]
3

3* IF SH07=0: S/EEE/#FF.FPPPFFP. FFFYPF.FPFFFFF (D-MODE]

} A S/EEE/FPP.FFFFFF CF-MODE)]
,.

* MODE IS DETERMINED BY BITCO07> OF “FPLENFPTM:

* 1=D-MODE (4 WORDS)

| d 0=F-MODE (2 WORDS)
,t

* CALLED BY: JSR R3, TYPMAC

i ADDR(DAYRA)
3*

TYPMAC: MOV RO,-(SP) 7SAVE RO

LI (RS)+,R0 sSET ADDR(DATA), BUMP RETURN

TYPE rIfit 3START @ITH A TAB

MOV (RO)+,-(5P) sWORD—-A ONTO STACK FOR TYPEOUT
BIT #SWO07,4SMR JCHECK TYPEDUT MODE

BEQ 10§ 3BR IF = 0, S/EEE/FFF MNODE

TYPOC 7M0DE=1, SEEEFF 16. BIT MODE

BR 20§ H

sMODE=1, S/EEE/FFF MODE

105: ROL (sP) JGET SIGN

ROL (sP) ;7 IN BIT00

BIC #~Cl,(sP) 70MLY SIGN

TYPOS 2401 ;1 DIGI?

TYPE v Al
MOV -(R0O),-(SP) SRETRIEVE WORD-A AGAIN

ASL (sP) SEXP IN OPPER BYTE

CLRB {5P) 3ZAP DTHER BITS

SWAB (SP) JNOW IN LOWER BYTE

TYPOS 2403 JEXPONENT, 3 OCTAL

TYPE #SSL nyw

L)) (RO)+,-(SP) $RETRIEVE WORD-A AGAIN

MACY1l 30(1045) 02-SEP-T77 22:41 PAGE 192 SEQ 0194

FLOATING POINT DATA TYPEDUT ROUTINE SEJ 0214

8IC #~C177,(sP) 7ZAP SIGN, EXP

TYPOS 2403 sFRACTION-UPPER, 3 OCTAL

205: TYPE 50T e

MOY (RO)+,~-(5P) sWORD-B
TYPOC 36 OCTAL

TST8 FPLENF 3F(=0) OR D(=1) MODE ?

BPL 21$ 3BR IF F-MODE

TYPE »50T t2l

10V (RO)+,~(SP) 3WORD-C

TYPOC 36 OCTAL

TYPE +SDT 3m."

L]} ) (RO),-(SP) 3WORD-D
TYPOC 36 OCTAL

215: TYPE #SCRLF 7END THE LINE

MOV (SP)+,RO JRESTORE RO

RTS RS JAND RETURNW

;,QQ..tt'Qt.‘Iitt'l.'.tttt*tt'tt..tt.'*.fitt.til"itttittt'fit'ttit

«SBTTL TYPE ROUTINE

’;tt.'tlt..ttt..*lfitfit.ttlt"lltttfit'tt.'tl.‘tit..t.t'ttt"tttttt

s*ROUTINE YO TVPE ASCIZ MESSAGE. YESSAGE MUST TERMINATE WITH A O BYTE.
J*THE ROUTINE WILL INSERT A NOMBER OF WULL CHARACTERS AFTER A LINE FEED.

3 *NOTEL: $NULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER.

3*NOTE2: SPILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
J*NOTE3: SFILLC CONTAINS THE CHARACTER TD FILL AFTER.
’t

3*CALL:

3*1) USING A TRAP L[NSTRUCTION
A TYPE #MESADR 33MESADR IS FIRST ADDRESS OF AN ASCIZ STRING
3*0R

3* TYPE

i * MESADR
’I

STYPE: TSTB SIPFLG 531S THERE A TERMINAL?

BPL 15 $3BR IF YES

HALT 33 HALT HERE IF NO TRERMINAL
BR 35 3LEAVE

1§: wov RO,-(SP) 33SAVE RO
LIl @2(se),R0 #7GET ADDRESS OF ASCIZ STRING
cups HAPTENV,SENV 73 RUNNING IN APT MODE

BNE 2 3380,G0 CHECK FOR APT CONSOLE

BITB #APTSPOOL,SENVM ;;SPOOL MESSAGE T0 APT

623BEQ 33N0,G0 CHECK FOR CONSOLE

MOV RO,515 33SETUP MESSAGE ADDRESS FPUR APT

JSR PC,SATY3 27SPJ0L MESSAGE T0 APT

615 «40RD 0 7 MESSAGE ADDRESS

6252 81tB #APTCSUP,SENVM 33 APT CONSOLE SUPPRESSED
dNFE 505 >3 YES,SKIP TYPE 00T

262 q0VB (RO)#+,-(5P) 77PUSH CHARACTER TO BE TYPED ONTO STACK
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10121 034126

10122 034130

10123 034132

10124 034134
10125 034140

10126 034142

10127 034146

10128 034150

10129 034154

10130 034156

10131 034160

10132 034162

10133 034164

10134 034170

10135 034172

10136 034176

10137 034202

10138 034204

10139

10140 034210

10141 034214

10142 034216

10143 034222

10144 034226

10145

10146

10147

10148 034230

10149 034234

10150 034240

10151 034246

10152 034250

10153 034252

10154 034254

10155 034260

10156 034262

10157 034270

10158 034276

10159 034300

10160 034304

10161 034306

10162 034314

10163 034316

10164 034320

10165 034322

10155

10167

10168

10169

10170

10171

10172

10173

10174

10175 034324

10176 034332

001005

005726

012600

062716
000002

122716

001430

122716

001005

005726

104401

001353

105037

000755

004737

123726
001350

013746

105366

002770

004737

105337

000770

112716

004737

132737

001372

005726

000724

105777

100375

116677

122766

001003

105037

000406

122766

001402

105227

000000

000207

112737

112737

000002

000011

000200

034320

034254

001276

001274

000001

034254

034320

000040

034254

000007

145010

000002

000015

034320

000012

000001

000001

034320

145002

000002

000002

034570

034566
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10177 034340

10178 034342

10179 034350

10180 034350

10131 034352

10122 034354

10133 034360

10134 034362

10185 034370

10186 034372

10187 034400

10188 034402

10189 034406

10190 034414

10191 034420

10192 034422

10193 034426

10194 034430

10195 034432

10196 034436

10197 034440
10198 034444

10199 034452

10200 034454

10201 034462

10202 034470

10203 034474

10204 034500

10205 034502

102056 034502

10207 034506

10208 034510

10209 034514

10210 034516

10211 034522

10212 034524

10213 034532

10214 034540

10215 034544

10215 034550

10217 034554

10218 034560

10219 034562

10220 034564

10221 034566

10222 034567
10223 034570

10224

10225

10226

10227

10229

10229

10230

10231

10232

000403

112737

010046

010146

105737

001450

122737

001031

132737

001425

017600

062766

005737

001375

010037

105720

001376

163700

006200

010037

0127317

000413

017637

062766

013746

004737

000000

105737

001416

0057317

001413

005737

001375

017637

062766

005237

105037

105037

105037

012601

012600

000207

000

000

000

034572

000200

000001

000100

000040

000001

034566

000001

000100

000004

000002

001356

001372

001372

001374

000004

000004

000002

177176

034042

034570

001376

001356

000004

000002

001356

034570

034567

034566

034570

001376

001377

000004

001356

034500

000004

001350

000004
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TYPE ROUTINE SEQ 0215

BHE 435 33BR IF IT ISN°T THE TERNINATOR

ST (3P)+ 331F TERXINATOR POP IT OFF THE STACK
6053 NOV {(sP)+,R0 33RESTORE RO
35 ADD #2,(3P) 3 ADJUST RETURN PC

RTI $IRETURN

45 cHpPB #8T,(8P) $JBRANCH IF <HI>
BEQ 8

CHPB #CRLE,(SP) J)BRANCH IF NOT <CCRLF)>

BRE S

234 (SP)+ 33P0OP <CCRXXLF> EQUIY

TYPE 33TYPE A CR AND LF

scaLr

CLRB SCHARCNY 33CLEZAR CHARACTER COUNT

BR 2$ 33CET NEXT CHARACTER

5%: JSR PC,STYPEC 3360 TYPE THIS CHARACTER

682 cupPB $PILLC,(SP)+- 33IS IT TIME FOR FILLER CHARS.?
BNE $ 33IF NO GO GEY NEXT CHAR.

wov SNOLL,-(SP) $3GET # OF FILLER CHARS. NEEDED .

J)AND THE NULL CHAR.
782 DECB 1(se) 33002S A NOLL NEED TO BE TYPED?

BLY 65 33BR IF ND--GO POP THE NULL OFF OF STACK

ISR PC,STYPEC 7360 TYPE A NULL

DECB SCHARCNT 3300 NOT COUMT AS A COUNT

BR 14 #3L00P

3 HORIZONWTAL TAB PRDCESSDR

852 MOVE £ ,(5P) 77REPLACE TAB WITH SPACE

9s§: JSR PC,STYPEC - 33TYPE A SPACE
BITB #7,$CHARCNT s3BRANCH IF NOT AT

BNE 9s #3TAB STOP

IST (50)+ 23;P0P SPACE OFF STACK

BR $ 33GET MEXT CHARACTER

STYPEC: TSTB 9sTPS J3WAIY UNTIL PRINTER IS READY

8PL STYPEC

Move 2(SP),051PB 3;LOAD CHAR TO BE TYPED INTO DAYA REG.

CMPB #CR,2(SP) 331S CHARACTER A CARRIAGE RETURN?

BNE 1% 7)BRANCH IF NO

CLRB SCHARCNTY 73YES-~CLEAR CHARACTER COUNT

B8R STYPEX ;3 EXIT

182 CuPB BLF,2(5P) 351S CHARACTER A LINE FEED?

BEQ STYPEX 33BRANCH IF YES

INCB (PC)+ #3COUNT THE CHARACTER

SCHARCNY:.MORD O 33CHARACTER COUNY STDRAGE

STYPEX: RTS pPC

,;lt*t.ttttfittti*t*iit..tt.t.tt.tt.t.ttt.t.tttttltttttlttttktflttfi

«SBTTL APT COMMUNILICATIONS ROUTINE

,,tt.t’ttttitt"lt’tttl.itt.'.t'tttttttt!tttttttttttttt*l'ttttttt

SATY1: MNOVB #1,5FFLG 33T0 REPORT FATAL ERROR

SATY3: wMOVE #1,5MFLG 33 T0 TYPE A MESSAGE

MACY11l 30(1046) 02-SEP-77 22:41 PAGE 194 SEQ 0196

APT COMMUNICATIONS ROUTINE SEY 0216

BR SATIC

SATY4: MOVB #1,5FFLC 3T0 ONLY REPORY FATAL ERROR

SATYCS
Moy RO,-(SP) 33PUSH RO ON STACK

L1} R1,~(SP) 3;P0SH R1 ON STACK

ISTB SMFLG 23 SHOULD TYPE A MESSAGE?

BEQ 5¢ 33 IF NDT: B8R

CcMPB SAPTENV ,SENY 730PERATING UNDER APT?

BNE 3 33 IF NOT: R

BITB #APTSPOOL,SENVYN ;3 SHOULD SPDOOL MESSAGES?

BEQ 3s 33IF NDT: B8R

111} R4(sSP),R0 33GEY MESSAGE ADDR.
ADD #2,4(SP) s;BUNP RETURN ADDR.

152 ST SMSGTYPE 33SEE IF DONE W/ LAST XMISSION?

BNE 15 s3IF NOT: WAIT

MOV RO, $SMSGAD 73PUT ADDR IN MAILBOX

252 TSTB (RO)+ 33FIND END OF MESSAGE

BNE 23

su8 SMSGAD, RO 33SU3 START (OF MESSAGE

ASR RO 77GET MESSAGE LNGTH IN WORDS

{1} RO,5MSGLGY 33PUL LENGTH IN MAILBOX

MOYvY #4,3MSGTYPE J3TELL APT TO TAKE MSG.

BR 113

382 L1 84(sP), 45 33PUT MSG ADDR IN JSR LINKAGE

ADD $2,4(8P) 3;BUMP RETURN ADODRESS

Mov 177776,-(SP) 33PUSH 177776 ON STACK

JSR PC,STYPE 33CALL TYPE MACRD

453 «WORD 0

582

105: 7518 $FFLGC 33 SHIULD REPORY FATAL ERROR?

BEQ 12% 3;IF NOT: BR

ST SENY 23 RUNNING UNDER APT?

BEQ 12§ 35 IF NOT: B8R

11$: IS8T SMSGTYPE 3;FINISHED LAST MESSAGE?

BNE 15 33IF NOT: WAIT

MOV R4(SP),SFATAL 33 GET ERROR &

ADD #2,4(sSP) 3;BUMP RETURN ADDR.
INC SMSGTYPE ;3 TELL APT TO TAKE ERROR

125 CLRB SFFLG $3CLEAR FATAL FLAG

CLRB SLFLG 73CLEZAR LOG FLAG

CLRB SMFLG 37CLEAR MESSAGE FLAG

MOV (SP)+,R1 33 POP STACK INTD R1

Mav (SP)+,R0 33 P0OP STACK INTD RO

RTS | 4 33 RETURN

SMFLG: .BYTE 0 33 MESSG. FLAG

SLFLG: .BYTE 0 3;L0GC FLAG

$FFLG: .BYTE 0 73PATAL FLAG
-EVEN

APTSIZE=200

APTENV=001

APTSPOOL=100

APTCSUP=040

,;ttfittttttlltttttttlt‘tttt*t.tttttlttl**l!ttttl**ttttttttt*ttttfi
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10233

10234

10235

10236

10237

10238

10239

10240

10241

10242

10243

10244

10245

10246

10247

10248

10249

10250

10251

10252

10253

10254

10255

10256

10257

10258

10259 034572 017645

10260 034576 116637

10261 034604 112637

10262 034610 062716

10263 034614 000406

10264 034616 112737

10265 034624 112737

10266 034632 112737

10267 034640 010346

10268 034642 010446

10269 034644 010546

10270 034646 113704

10271 034652 005404

10272 034654 062704

10273 034660 110437

10274 034664 113704

10275 0345670 016605

10:76 034674 005003

10277 034676 006105

10278 034700 000404

10279 034702 006105
10.80 034704 006105

10281 034706 006105

10282 034710 010503

10283 034712 006103

10284 034714 105337

10285 034720 100016

10286 034722 042703

10,87 034726 001002

10288 034730 005704

000000

000001

035017

000002

000001

000006

000005

035017

000006

035016

035015

000012

035016

177770

035015

035015

035017

035014
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10289 034732

10230 034734

10271 034736

10292 034742

10293 034746

10294 034752

10235 034756

10296 034762

10297 034764

10298 034766

10299 034770

10300 034772
10301 034774

10302 034776

10303 035000

10304 035006

10305 035010

10306 035012

10377 035013

10308 035014

10399 035015

10310 035016

10311

10312

10313

001403

005204

052703

052703

110337

104401

105337

003347

002402

003204

000744

012605

012604

012603

016666

012616

000002

000

000

000

000

000000

000060

000040

035012

035012

035014

000002 000004

MACY11 30(1045) 02-SEP-T77 22141 PAGE 195 SEQ 0197
APY cnl!UIICIrIOIS ROOTINE SEQ 0217

+SBTTL BINARY TO DCTAL (ASCII) AND PYPE

,,ttttttt.Qtt.ttt.tfi)....tnt.'ttttqtt.ttttt.ttt"...t'ttfi.'.t..'.

3*THIS ROUTINE IS USED YO CHANGE A 15-BIT BINARY NUMBER T0O A 6-DIGCIY
3*0CTAL (ASCII) NOUNBER ABD TYPE LT,

;:srzpus—--:nr:n HERE TO SET@P SUPPRESS LEROS AND NUMBER OF DIGITS TD TYPE

3*CALL:
| Aol Ll UM, -(SP) 33 RUNBER TO BE TYPED

A TYPOS JJCALL FOR TYPEGOY
A «-BYTE |} #38=1 YO 6 FOR WUMBER OF DIGITS TO TYPE
| 24 «BYTE L 3in=L OR ©
} A 331=2YPE LEADING ZEROS
»”- 330=SUPPRESS LEADING ZEROS
,i

3*STYPOR----BENTER HERE T0O YIPE QUY WITH THE SANE PARANETERS AS THE LAST
3*$TYPOS OR STYPOC
3*CALL:

b Aol NOV RUM,-(SP) 3)»WUNBER TD BE TYPED
2 TYPON 33 CALL FOR TYPEOOT
,t

):STYPDC—-—!ITIR HERE FOR TYPEDUT OF A 16 BIT NUMBER
3=CALL:

3* oV HOM,-(SP) >)NUNBER YO BE TYPED

A TYPOC 33 CALL FOR TYPEQOUT

STYPOS: MOV e(spP),-(sP) s3PICKUP THE MODE

L1 }] 1(SP),50FILL 33LOAD ZERO FILL SWIYCH

110 ]:} (SP)+,S0MODEes]l ;3 BUMBER OF DIGITS T0 TYPE
ADD #2,(8P) 33ADJOST RETURN ADDRESS

BR STYPOMN

STYPOC: 40VB #1,50F1LL 73SEY THE ZERD FILL SWITCH

MOv8 #6,S0M00DE*1 33SET FOR SIX(6) DIGITS
S$TYPON: MOVB #5,530CNTY 73SET THE ITERATION COUNT

Lir) ] R3,-(3P) .33SAVE R3
MDY R4,-(SP) 33SAVE R4

L1 R5,~-(SP) 33SAVE RS

MOVB SOMDDE+1,R4 3)GE? THE MUMBER OF DIGITS TO TYPE

NEC R4

ADD #5,R4 #3SUBTRACT IT FOR MAX. ALLOWED

MOVB R4,$0N0DE 33SAVE IT FOR USE

MOVB SOPILL,R4 73GEY THE ZERD FILL SWITCH

MOV 12(SP),RS5 J3PICKUP THE INPUT NUMBER

CLR R3 53 CLEAR THE DUTPUT WORD

1§: ROL RS 33ROTATE MSB INTO “CTM

BR 3s 2360 DO MSB

252 ROL RS 37FORM THIS DIGIT

ROL RS

ROL R3

MOV R5,R3

35: ROL R3 3)GET LSB OF THIS DIGIT

DECB SOMODE 73 TYPE THIS DIGIT?

BPL 15 3J3BR IF NO

BIC #1777170,R3 23GET RID OF JUNK
BNE 435 33 TESY FOP O

5T R4 33SUPPRESS THIS 02

MACY1l 30(1046) O02-SEP-T77 22:41 PAGE 196 SEQ 0193

BINARY TO OCTAL (ASCII) AND TYPE SEQ 0217

BEQ 5% J;BR IF YES

452 141 R4 33DON"T SUPPRESS ANYMORE 0°S

BIS #°0,R3 33 MAKE THIS DIGIT ASCII

5%: BIS ° SR3 3sMAKE ASCII IF NOT ALREADY

MpvB R3,8§ 33SAVE FOR TYPING

TYPE -85 33G0 TYPE THIS DIGIT

78: DECB SOCNT 33COUNT BY 1

8GY 25 $3BR IF MDRE TO DO

BLT 635 33BR IF DONE

INC Re 33INSURE LAST DIGIT ISN°T A BLANK

BR 25 3360 DO THE LAST DIGIY

6§ MOV (SP)#+,R5 ?IRESTORE RS

NDY (sP)+,R4 3 RESTORE R4

MOV (SP)¢+,R3 $3RESTORE R3

MDV 2(SpP),4(sp) 33SET YTHE STACK FOR RETURNING

MOV (SP)e, (3P)

RTI 33RETURN

8BS «BYTE 0 33STIRAGE FOR ASCII DIGITY

«BYTE 0 3 TERMINATOR FOR TYPE ROUTINE

SOCHNT: .BYTE 0 330CTAL DIGIT COUNTER

$OFILL: .BYTE 0 33ZERO FILL SWITCH

SOMODE: .WORD 0 3 MUMBER OF DIGITS TO TYPE

;,i."Qt'...'..ttlttttt.t...fil'...Qlttfit'ttflttfttttttttflfiQtittt*t
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DQFPER.P11 02-SEP-T7 17:50 “PRAP® INSTRUCTION DECODER SEQ 0219

10314 -SBYTL “TRAP® INSTRUCTION DECODER

10315

10315
10311 3 ;ttt“tt’tttt!tttitfitt-ttt-tttitt-ttttpltttttttttt'tt.t'tttt..tt

10318 3*THIS ROUTINE WILL PICKUP THE LOFER BYTE OF THE “TRAPTM INSTRUCTION

10319 3*AND DSE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS

10320 3%0F THE DESIRED ROUTINE. THEN USING THE ADDRESS DBTAINED IT WILL

10321 3*G0 YD THAT ROUTINE AT THE DESIRED PREORITY LEVEL.

10322

10323 035020 024646 STRAPZ CNP -(8P),-(3P) 73RESERVE TWD WORDS ON STACK

10324 035022 010046 nov RO, -(SP) 33SAVE RO

10325 035024 0165600 000006 MOV 6(SP),R0 33COPY TRAP ADDRESS
10326 035030 005740 . ST -(R0) 33BACKUP BY TWO

10327 035032 111000 {11 ] (RO),RO J3GET RITE BYTE DF TRAP

10328 035034 006300 ASL’ RO 33POSITION FOR INDEXING

10329 035036 006300 ASL RO 3
10330 035040 015066 035060 000002 NOV S$TRPAD+0(R0),2(SP) 33 INDEX TO TABLE, NEW PC

10331 035046 016066 035062 000004 uov STRPAD+2(R0O),4(SP) 73AND PS .
10332 035054 012600 MDY (3P)+, R0 33RESTORE RO

10333 035056 000002 RYI 73AND GO TO THE ROUYINE

10334

10335

10336 «SBTTL TRAP TABLE

10337

10338 J*THIS TABLE CONTAINS THE STARTINC ADDRESSES OF THE ROUTIMES CALLED

10339 7*BY THE "TRAP®" INSTRUCTION.

10340

10341 3ROUTINE/PRIO

10342 ) e A
10343 035060 000000 000000 STRPAD: .HORD 0,0

10344 035064 034042 000340 $TYPE,PR? 33 CALL=TYPE TRAP#+1(104401) TTY TYPEJUT ROUTINE

10345 035070 034616 000340 $TYPOC,PRT 3 3CALL=2YPDC TRAP+2(104402) TYPE DCTAL NUMBER (WITH LEADING ZERDS)

10346 035074 034572 000340 $TYPOS,PRT 73 CALL=TYPOS TRAP+3(104403) TYPE OCTAL NUMBER (NO LEADING ZERDS)

10347 035100 034632 000340 $TYPON,PR7 33CALL=TYPON TRAP+4(104404) TVPE OCTAL NUMBER (AS PER LAST CALL)

10348 3NOTE: TYHE FOLLOWING TRAP EWNTRIES ARE ADDITIONALLY DEFINED USER ENTRIES

10349 035104 035426 000340 $CUDES,PRT 33CALL=CNDSES TRAP+5(104405) LOAD SESCAPE, IF SW6=1

10350 035110 035452 000340 SERPNT,PR? 33CALL=ERRPNT TRAP+6(104406) SETUP SLPERR TO THIS CALL

10351 035114 035460 000340 $LPPNT,PR7 3)CALL=LOOPNT TRAP+7(104407) SETUP SLPADR TO THIS CALL

10352 035120 035246 000340 $SETDN,PRY 33CALL=SETDN TRAP+10(104410) SETUP LINE-CLOCK - PROC HUNG ENABLE

10353 035124 035234 000340 $CLRDW, PRT 33 CALL=CLRDY¥ TRAP*41(104411) CLEAR LINE-CLOCK - PROC HUNG ENABLE
10354 035130 035404 000340 $SEYFP,PRY 3;CALL=SETPP TRAP+12(104412) SETUP FP TRAP ESCAPE

10355 035134 035372 000340 $CLRFP, PRY 35CALL=CLRQFP TRAP+13(104413) CLEAR FP TRAP ESCAPE
10356 035140 035330 000340 $SETUB, PRT 33 CALL=SETUB TRAP+14(104414) SETUP BM UBRX ESCAPE ENABLE

10357 035144 035304 000340 S$CLRUB,PR7 33 CALL=CLRUB TRAP+15(104415) CLEAR BM UBRK ESCAPE ENABLE
10358 035150 031406 000240 $ZPHFP,PRS J3CALL=TAPHFP TRAP+16(104416) INIT HFP-FPS-FEC-FEA, HFP ENAB

10359 035154 031400 000240 SZPWFP,PRS 37;CALL=ZAPWFP TRAP+17(104417) INIT HFP-FPS-FEC~FEA, HFP DISAB

10360 035160 031230 000240 $DUBL,PRS 37CALL=DBLDAT TRAP+20(104420) 4 WORDS OF RANDON DATA

10361 035164 031220 000240 $SNGL,PRS 33CALL=SGLDAT TRAP+21(104421) 2 WORDS OF RANDOM DATA

10362 035170 031150 000240 SRNFPS,PRS 33CALL=RANFPS TRAP+22(104422) RANDOM FPS IN "SFPS"

10353 035174 031564 000240 SFIXFR,PRS 33CALL=FIXFRA TRAP+23(104423) PIX FRACTION, USING EXP=EADJ

10364 035200 031476 000240 SEADJ,PRS 33CALL=EADJ TRAP¢24(104424) CALCULATE NORMK-EADJ

10365 035204 032222 000240 $CMP4d,PRS 73CALL=CMP64M TRAP+25(104425) 64. BIT COMPARE EQ-NE

10365 035210 032214 000240 $CHP2M, PRS 33CALL=CMP32M TRAP+26(104426) 32. BIT CUMPARE EQ-NE

10367 035214 032204 000240 $CMPWD, PRS 7;CALL=CMPXXM TRAP+27(104427) 32.-64. BIT COMPARE EQ-NE

10368 035220 031660 000240 $AS641,PRS 3CALL=ASH64I TRAP+30(104430) 64. BIT IMMEDIATE "ASHC"

10369 035224 031636 000240 $AS54M,PRS 33CALL=ASH64M TRAP+31(104431) 64. BIT MEMORY "ASHCTM

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 198 SEQ 0200
DAFPEA.P11 02-3EP-77 17:50 TRAP TABLE SEd 0220

:g;;o 035230 032112 000240 $5B64M,PRS 2;CALL=SUB64M TRAP+32(104432) 64. BIT MEMORY "SUB"TM
1

10372
10313 ,,ttt.ttltttttt'tttltttttttt'tttttttttttttttttt't'itttttttttttitt

10374

}g:;g «SBYTL ...SETUP LINE-CLOCK/PROCESSOR HUNG ESCAPE (SETDW, CLRDW)

]

10377 3 THIS ROUTIME SETS OP "DWESCP® WITH THE CONTENTS JF THE
10378 ;* FOLLOWING WORD (AN AODRESS), AMD ALSO SETS THE "DWFLAG"
10379 3 TO (377), INDICATING ESCAPE IS ENABLED, IF AND WHEN THE
10380 3 RETURN ADORESS FROM THE LINE CLOCK INTERRUPT SERVICE
10381 3* ROUTINE IS SEEN TO BE THE SAME VALUE FOR (DWICNT)
10382 " CONSECUTIVE CLOCK TICKS.

10384 3* CALLED BY: SETOW 3ENTER ROUTINE
10385 3* ESCAPE ESCAPE ADDRESS FOR TIMEQUT
10386 P OR

10387 3* CLRDW JCLEAR PREV ENABLE
10383 3*

10389

10390 035234 005037 002634 $CLRDW: CLR DWESCP 3CLEAR ESCAPE ADDR
10391 035240 105037 002544 CLRB DUFLAG CLEAR ENABLE PLAG
10392 035244 000410 BR $ow ;
10393 035246 017637 000000 002634 $SETDW: NOV #(5P) ,DUESCP 7GEY ESCAPE ADDRESS

10394 035254 112737 000377 002644 MOVB #377,0dFLAG 3SETUP FLAG POR ENABLE
10395 035262 062716 000002 ADD #2,(sP) $PIX RETURN ADDRESS
10396 035266 013737 003000 002636 $DW: MoV DWICNT,DHCNTR JALWAYS RESET COUNTER FOR MATCHES
10397 035274 013737 002640 002642 MOV DWLOOP, DHOLDP RESET LDOP COUNT
10393 035302 000002 RTI 3AND RETURN
10399
10400 ;’t.t.'.tti.'.'tti'ttttttt.ttltttltttQitttttittttttt*lttttttttttt

10401

}g:gg «SBTTL ...SETUP PROCESSOR MICROBREAK ESCAPE (SETUB, CLRUS)

10404 3* THIS ROUTINE SETS UP "UBESCPTM WITH THE CONTENTS OF THE
10405 ;* FOLLOWING WORD (AN ADDRESS), AND ALSD SETS THE "UBTPOKTM
10406 3 T0 (377), INDICATING ESCAPE IS ENABLED, IF AND WHEN THE
10407 3* PROCESSOR MICROBREAK OCCURS. THE COUNT IN "UBCNTRTM IS
10408 3 BUMPED EACH TIME ALSO. "PLAG<B>" IS ALSO SETUP
10409 3* T0 ENABLE THE NEXT BREAK. RETURN IS MADE TO THE ADDRESS
10410 3* IN "UBESCPTM® IF IT IS NONZERD.
10411 i
10412 3* CALLED BY: SETOB 3ENTER ROOTINE
10413 3 ESCAPE JESCAPE ADDRESS FOR BREAK
10414 3 OR
10415 ;* CLRUB 3CLEAR PREV ENABLE
10415 s
10417 .

10418 035304 005037 002626 $CLRUB: CLR UBESCP sCLEAR ESCAPE ADDR
10419 035310 105037 002625 CLRB UBTPOK sCLEAR ENABLE FLAG
10420 035314 010046 Mov RO, -(SP) 3SAVE
10421 035316 075600 000144 MED +RELAG GET BM FLAGS IN RO
10422 035322 0427006 100000 BIC #RITLS,RO ;ZAP UBRK ENABLE
10423 035326 000415 BR 508 3
10424 035330 017637 000000 002626 $SETUB: MOV B(SP),UBESCP 7GET ESCAPE ADDRESS
10425 035336 112737 000377 002625 Move #377,UBTPOK ;SETOP FLAG FOR ENABLE

B T
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10426
10427

10428

10429

10430

10431

10432

10433

10434

10435

10436

10437

10438

10439

10440

10441

10442

10443

10444

10445

10446

10447

10448

10449

10450

10451

10452

10453

10454

10455

10456

10457

10458

10459

10460

10461

10462

10463

10464

10465

10456

10467

10463

10469

10470

10471

10472

10473

10474

10475

10476

10477

10478

10479

10480

10431

035344

035350

035352

035356

035362

035366

035370

035372

035376

035402

035404

035412

035420

035424

035426

035434

035436

035444

035450

02-SEP-77 17350

062716

010046

076600

052700

075600

012600

000002

005037

105037

000410

017637

112737

062716

000002

032777

001403

017637

062716

000002

000002

000144

100000
000344

002620

002622

000000

000377

000002

000100

000000

000002

002620

002622

143620

001344
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10482

10483

10484

10485

10486

10487

10488 035452

10489 035456

10490

10491

10492

10493

10494

10495

10496

10497

10498

10499 035460

10500 035464

10501

10502

10503

10504

10505

10506

10507

10508

10509

10510 035466

10511 035474

10512 035502

10513 035504

10514 035506

10515 035510

10516 035512

10517 035514

10513 035516

10517 035522

10520 035526

10521 035534

10522 035536

10523

10524

10525

10526 035540

10527 035546

10528 035552

10529 035556

10530 035562

10531 035564

10532 035566

10533 035572

10534 035576

10535 035600

10536 035602

10537 035604

011637

000002

011637

000002

012737

012737

010046

010146

010246

010345

010446

310546

017746

010637

012737

000000

000776

012737

013706

005037

005237

001375

011600

076600

012577

012605

012604

012603

012602

001222

001220

035640

000340

143532

035644

035540

035640

035644

035644

035644

000226

143456

000024

000026

000024

000024

MACY11l 30(1045) 02-SEP-77 22341 PAGE 199 SEQ 0201

ve«SETUP PROCESSOR MICROBREAK ESCAPE (SETUB, CLRUB) SEQ 0221

ADD #2,(8P) . sFIX RETURN ADDRESS

NOV RO,-(5P) ISAVE .

MED SRELAG JGET FLAGS 1IN RO

BIS #8IT15,R0 sENABLE BN UBRK FLAGCS>

$us: L 14)) +WFLAG JRESEY rLics
nov (SP)e*,R0 JRESTORE RO

RYI 3AND REYURM

,}'..Q’Q.t.*"...'t!.til.t...t.l..fl.t.‘tti.t...fi'flt'.'t.fitttfltt.t

=8BTTL ...3ETUP FLOATING POINT TRAP ESCAPE (SETFP, CLRFP)

3* THIS ROUTINE SETS OP "FPESCP" WITH THE CONTENTS OF THE
A FOLLOWING WORD (AN AODRESS), AND ALSD SETS THE "FPTPOK"

A T0 (377), INDICATING ESCAPE IS EWABLED, I? AND WHEN THE
Aol FLOATING POINT TRAP 70 (244) DCCURS. THE SERVICE ROUTINME
)»* CLEARS “FPTPOKTM AFTER THE TRAP, SO MORE THAN DNE
3* IR A ROW WILL GEWERATE AN ERROR. °

& )
3* CALLED BY: SETFP JENTER ROUTINE

Al ESCAPE 7ESCAPE ADDRESS
3t or

" CLRFP JCLEAR PREV ENABLE
,l

SCLRFP: CLR FPESCP JCLEAR ESCAPE ADOR

CLRB FPTPOK sCLEAR ENABLE FLAG

8R SFP ;

$SETFP: MOV (SP),FPEICP JGET ESCAPE ADDRESS

Movs #377,F7PTPDK 3SETUP FLAG FOR ENABLE

ADD #2,(5P) 3FIX RETURN ADDRESS

$FP: RTI 3AND RETURN

’,tQ!t't"t'*t.t.tt.'t'.ttt.l...t..tl"‘.'fl.t.i.tt"tttit.t.i.'tt

«SBTTL <..CONDITIDNALLY LOAD SESTAPE (CNDSES)

3 THIS ROUTINE LOADS THE NEKT JORD AFTER ITS CALL INTO
3* THE SYSMAC SESCAPE WORD, WHICH IS USED AS TYTHE EXIT
P A ADDRESS WHEN “ERROR X.” IS CALLED AND SESCAPE IS NONZEROC.

Aol $ESCAPE IS ZEROED IN THE ®SCOPETM ROUTINE.
,t

A N0TE: THE LOADING DNLY TAKES PLACE IF SW6=1.
"

Al CALLED BY: CADSES JCORDITIONAL LOAD SESCAPE

3 ESCAPE J"ESCAPE"TM=ADDR TO PUYT IN SESCAPE
’.

SCNDES: BIT #Sd6,Q9SHR ;BIT SET ?
BEQ 15 ;BR IF NOT

NOY 8(SP),SESCAPE 3LOAD FROM NEXT WORD

152 ADD #2,(SP) sPIX RETURN ADDRESS

RTI sAND RETURNK

,,I.ii.tt.t...tlItl..itt'tl.tt.tl.tt'fitt.tttttt.ttt.tit.titttt..t

MACY11l 30(1046) 02-SEP-77 22:41 PAGE 200 SEQ 0202
«««SETUP ERROR LOOP (SLPERR) POINT (ERRPNT) SEQ 0222

«SBTTL ...SETUP ERROR LOOP (SLPERR) POINT (ERRPNI)

| 2 SETS UP SLPERR LOCATION TO AFTER THE CALL
3%

* CALLED BY: ERRPNT

SERPAT: MOY (5P),$LPERR ;POINT SLPERR TO RETURN LOCATION

RTI JAND RETURN

,,'Qtit.""....tt't'.t't.t.".tttt'ltittttlt"t"'ttfiltlttttttit

«SBTTL ...SETUP SCOPE LOOP (SLPADR) POINT (LOOPNT)

A SETS 0P SLPADR LOCATION TO AFTER THE CALL
’.

3t CALLED BY: LOOPNT

SLPPNT: MOV (5P),SLPADR sPOINT SLPADR TO RETURN LOCATION

RYI 3AND RETURN

,,tt..tt'.fittt't'tt""t.t'l'."tt'ttt.ttttflt't.!.tt.tlt'ttttti.'

’,t..tt'.tQ'ft.lfitfit..I.Q.t.l'*i...tl.'ttti't'ti.fitttt.'*'fitlttfit

+«SBTTL POWER DOWN AND UP RDUTINES

”itttt.'t.t""tt.It'.tfiti.tfi.'tt*t.kt't.ttit.i*fitttfifi.'t"ttt'l

3PONER 0OWNR ROUTINE
SPWRDN: MOV RSILLOUP,@FPWRVEC 33SET FOR FAST UP

MOV #340,@4PURYEC+2 ;) PRID:T

MOV RO,-(SP) 33PUSH RO DN STACK

MOV Rl,~(sSP) 7;PUSH R1 ON STACK
MOV R2,~(SP) $3PUSH R2 ON STACK

Lith) R3,-(5P) 33PUSH R3 ON STACK
L1} R4,-(SP) $3PUSH R4 ON STACK

MoV R5,-(SP) 33PUSH R5 ON STACK

Mov @5HR,-(5P) 33PUSH BSHR OW STACK
Ll SP,SSAVRS 33SAVE SP

MoV #SPWURUP,Q#PWRVEC ;3SET UP VECTOR
HALT

3R =2 7)HANG UP

},.I'.Qt...fit."ttttt.ttt'tt.tt.t'fitt.l't'tttt'.*.ttttt'.t't'!tR.

3PONER UP ROUTINE

$PWRUP: MOV #SILLUP,Q#PHRVEC 33SET FOR FAST DOWN
MOV SSAVR6,SP ;3GEr sSP

CLR $SAURS 33MAIT LOOP FOR THE TTY

1852 INC $SAURG J3WALT FOR THE INT
BNE 1$ 3:0F WORD

MOV (SP),RO ?GET SAVED SWR OFF STACK

MED 2226 sRESTORE SWR CONTENTS (CNSL.SW IN ASPHIL053])
MOV (SP)+,QASHR 37P0P STACK INTOD RSWR

MgV (SP)+,R5 »7PDP STACK INTO RS

MOV (SP)+,R4 33P0P STACK INTO R4

MoV (SP)+,R] 23P02 STACK INTO R3

MDYV (SP)¢,R2 >;P0DP STACK INTD R2



PDP-11/50 FP11-E HARDNARE DIAGNOSTIC
02--SEP-77 17250DQFPEA.P11

10538

10539
10540

10541

10542

10543

10544
10545

10545

10547

10548

10549
10550

10551

10552

10553

10554

035606

035610

035612

035620

035626

035630

035632

035634

035636

035640

035642

035644

035646

035654

012601
012600

012737

012737

104401

035646

012716

003664

000002

000000

000776

000000

005015

000122

035466 000024

000340 000026

047520 042527

PDP~11/60 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.PL1

10555

10556

10557

10558

10559

10560

10561

10562

10563

10564

10565

10556

10567

10568

10569

10570

10571

10572

10573

10574

10575

10576

10577

10578

10579

10580

10581

10582

10583

10584

10585

10586

10587

10588

10589

10590

10591

10592

10593

10594

10595

10596

10597

10598

10599

10600

10601

10602

10603

10604

10605

10606

10607

10608

10609

10610

035656

035656

035664

035672

035700

035706

035710

035716

035724

035732

035734

035742

035750

035756

035761

035766

035774

036002

036007

036014

036022

036030

036036

036037

036044

036052

036060

036066

036067

036074

036102

036110

036116

036124

036132

036140

036146

036154

036162

036166

036174

036202

036210

036215

036222

036230

036236

036244

036252

036260

036266

036274

036302

02-5EP-77 17:50

047125

020104

051124

020117

000051

047125

020104

052040

000051

047125

020104

052040

024460

125

042047

020120

030461

115

044440

040440

042105

000

115

044440

040440

042105

000

115

041501

052105

020051

047115

030503

020115

040515

030503

051455

051105

040515

031103

020122

042440

115

020124

051055

047117

020123

052515

041440

047522

052116

042440

054105

050106

050101

031050

054105

051124

020117

054105

051124

020117

000

042516

052040

047524

024464

044501

051516

052114

040440

044501

051516

052114

043040

050120

020062

051450

051105

026123

047040

051105

026123

050040

043110

000122

026123

041440

047111

051122

046125

052515

046517

042524

051105

047114

052116

020115

047105

051122

023520

020120

052040

032054

023520

050101

032050

023520

050101

030450

050130

040522

024040

000

052116

051124

051105

030103

052116

051124

051105

051520

020054

047115

041453

000122

040440

051117

000122

040440

042522

020124

040440

052116

051103

000

042516

052114

041440

052116
000122

052105

026522

047503

051524

000

MACY11 30(1046) 02-SEP-77 22341 PAGE 201 SEQ 0203
POWER DOWR AND UP ROUTINES SEQ 0223

Moy (3P)+,R1 3)POP STACK INTD R1
nov (SP)s,RO 33P0P: STACK INTD RO
oy #SPURDN, Q§PURVEC 3;SET UP THE PDWER DOWN VECTOR
L #340,08PURVEC+2 3)PRID:7
TYPE JREPIRT THE POWER FAILORE

SPURNC: .WORD SPOWER JSPOVER FAIL MESSAGE POINTER
nov (PC)+,(3P) JIRESTART AT RESTRY

SPURAD: .WORD RESTRY $PRESTARY ADDRESS
RYI

SILLUP: HALY J3THE POMER OP SEQUENCE WAS STARTED
B8R =2 33. BEFORE THE POWER DOWN WAS COMPLETE

$SAVRGL 0 3)P0T TRE SP HERE
SPOWER: .ASCIZ <15><12>"POWER®.

-EVER

33 .QO'*“.&Q.QI‘I.ttIQIttt.'fi*.’tfitt”.titt’ttt..ifi‘tttfit (2214228]]

MACY1l 30(1046) 02-SEP-77 22341 PAGE 202 SEn 0204
ERR MESSAGES, DATA HEADERS, DATA VECPORS, ETC SEJ 0224

«58TTL ERR MESSAGES, DATA HEADERS, DATA YECTORS, ETC

3ERR MESSAGES HERE

EMA:

ENB: «ASCIZ "“UNEXP"D FPP TRAP TO (244)"

EMC2 «ASCIZ TMUNEXP“D TRAP TO (4)"

EMD: -ASCIZ TMONEXP"D TRAP TO (10)*

EME: -ASCIZ TMUNEXP"D TRAP TO (114)"

EMEL: -ASCIZ "MAIRT INSTR ALTERED ACO"

EME2: «ASCIZ "TMMAINT INSTR ALTERED FPSTM

EME3: «ASCIZ "MPP, AC2 MNET(S*C) ERR®

EMEA: «ASCIZ TMMNS, AC1 NORM ERR”®

EMES?: «ASCIZ TMMAS, AC1 PRE-SHFT ERRTM

EMEG: «ASCIZ "MAS, AC2 CETR INCR ERR"TM

EMF: «ASCIZ "MULNET MULT-ROM CONTENTS ERR"TM

EMG: «ASCIZ "TMMULNET CNTR-ROY CONTENTS ERRTM



PDP-11/560 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.P11

10611

10612

10613

10614

10615

10616

10617

10518

10619

10620

10621

10622

10623

10624

10625

10626

10627

10628

10629

10630

10631

10632

10633

10634

10635

10636

10637

10538

10639

10640

10641

10542

10643

10644

10645

10546

10647

10648

10649

10550

10651

10652

10653

10654

10655

10656

10657

10558

10659

10660

10661

10562

10663

10664

10665

10666

036307

02-SEP-77 17250

115

036314 020124

036322 051055

036330 051122

036333 110

036340 047506

036346 024133

036354 052523

036362 056460

036370 020104

036376 020113

036404 042504

036407 110

036414 047506

036422 024133

036430 052523
036436 056460

036444 054105

036452 042506

036460 000101

036462 051506

036470 042101

036476 051105

036504 042133

036511 106

036516 040440

036524 042440

036532 055522

036540 043110

036546 050105

036554 026062

036552 025113

036570 026103

036576 042440

036604 042440

036611 120

036616 052510

036624 044514

036632 047514

036640 045511
036646 000

036647 102

036654 046501

036662 043501

036670 052111

036676 000

036677 102

0356704 043501

036712 020127

036720 046502

036726 051124

036734 042040

036742 020105

036750 043040

036756 047440

036762 045502

PDP-11/60 FP11-E FARDNARE DIAGNOSTIC

02-SEP-77 17:50DQFPEA.PIL

10667

10668

10667

10670

10671

10672

10673

10674

10675

10676

10677

10578

10679

10680

10681

10582

10683

10684

10685

10686

10687

10688

10689

10690

10691

10692

10693

10694

10695

10696

10697

10598

10699

10700

10701

10702

10703

10704

10705

10706

10707

10708

10709

10710

10711

10712

10713

10714

10715

10716

10717

10718

10719

10720

10721

10722

036770

036776

037004

037012

037020

037023

037030

037036

037044

037052

037060

037066

037070

037076

037104

037112

037116

037124

037132

037140

037141

037146

037154

037162

037170

037176

037204

037211

037216

037224

037232

037240

037246

037254

037262

037270

037276

037304

037312

037320

037326

037330

037336

037344

037352

037356

037364

037372

037400

037406

037413

037420

037426

037434

037442

037450

051124

042040

020105

040514

051122

102

043501

043101

051503

041440

042522

000105

046502

043040

052123

051503

043110

041526

052116

000

102

051102

042504

020115

041533

033460

030443

102

043516

047111

020120

027517

020113

052515

042055

052123

020110

043505

042101

020073

000060

052515

051055

020105

051105

052515

051055

020105

051105

051443

115

020124

051040

026505

044124

042511

046125

052515

046517

000

050106

045522

042101
024502

020073

043111

042504

000

050106

045522

042101

024502

020073

023520

027503

040520

051104

026122

056506

050123

042104

051122

043123

020120

027460

052440

051440

025040

040516

051122

047522

043516

042516

045503

047505

020115

027511

020123

042440

020115

020123

051105

044440

027461

041505

051105

040514

000113

044440

027461

041505

051117

051507

000

020115

036464

042524

020120

051516

052123

041040

026520

044440

000120

020120

043440

042440

042101

020113

043040

043110

042117

043057

056466

020115

042040

020107

046106

050106

042523

047114

052101

041525

051117

020056

042440

025060

047114

050111

027460

000122

047114

050111

0274560

035522

041453

046125

052515

050111

026501

052522

020122

042516

052114

042440

044457

026457

025%04

045452

040502

051117

047503

044457

026457

025504

0456452

047125

020104

042506

020104

020123

051040

000

042101

051522

020054

000135

051120

027461

051102

053122

025457

046102

000

020103

020072

041440

052040

052125

044127

046106

047111

051122

046106

0271522

000122

0515156

050106

042117

035522

051507

051516

050106

042117

043040

042440

046106

020061

020122

050106

020124

051117

042101

047103

020116

051123

040522

051122

052440

047503

047522

020120

021505

041505

000

052510

051125

043110

043520

041501

000121

052105

020101

027513

051040

047514

051122

035450

052105

046120

020061

052105

046120

020051

051440

000

042516

042114

046120

020061

046440

051105

MACY11 30(1046) 02-SEP~-77 22:41 PAGE 203 SEQ 0205
ERR MESSAGES, DATA HEADERS, DATA VECTORS, ETC SEQ 0225

-ASCIZ "NULNET MULT-ROM ERR"-

ENIs «ASCIZ. %HFP/IFORK/~C(ADO*S8B)%N01) BAD IFORK DECODE®

ENJ: «ASCIZ "“HFP/IFORK/-C(ADD+SUB)*N01; UNEXP°D FEC/FEATM

EMK1: «ASCIZ- *“FSPAD ADDRS ERR, RLDFITM

ENK2: «ASCIZ TMFSPAD ADORS ERR, RCSFI®

EML: «ASCIZ. "TMHFP PREPG/1/2, UBRK, SRVC, */+ ENABL ERR"

EMM: +ASCIZ "PROC HUWMG: LINE CLOCK TYIMEOUTTM

ENN: «ASCIZ TMBM WHAMI/FLAGS INIT ERR"TM

ENMO2 «ASCIZ "BM FLAGS R/W ERR®

ENP: +ASCIZ "BM INSTRL/FP DECODE &RR; FLAGS DKTM

EMQ: -ASCIZ TMBM INSTR1/FP DECODDE OR FLAGS ERRTM

MACY11 30(1046) 02-SEP-77 22:41 PAGE 204 SEQ 0206
ERR MESSAGES, DATA HEADERS, DATA VECPORS, ETC SEQ 0226

ENS:

EMAAZ

EMAB:

EMAC:

EMAD:

EMAE:

EMAF:

EMAG:

+ASCIZ

«ASCIZ

+«ASCIZ

«ASCIZ

«ASCIZ

«ASCIZ

«ASCIZ

-ASCIZ

«ASCIZ

"8M FLAG4=1 AFTER CSP FP CNST RESTORE"

“BM BAD FP-CHST IN CSPTM

"HFP SRVC GRANT ERR®

®BAD UBRK CODE FROM AFP LCODERO7/FEC#161"

"8M HOWG DURING HPP PLPGO/FPACK SEQ®

"MULBREY-DATA STUCK/H OR REG. LOAD ERR; 0%0=0"

"MULSET-RIPPLE 0/1 ERR"TM

"MULNET-RIPPLE 0/1 ERR; S§S+C"TM

"MULNET MULD RIPPLE-A-1 THRU MIER ERR"



PDP-11/60 FP11-E HARDWARE DIAGEOSTIC
DQFPEA.P11

10723

10724

10725

10726

10727

10728

10729

10730

10731

10732

10733

10734

10735

10736

10737

10738

10739

10740

10741

10742

10743

10744

10745

10746

10747

10748

10749

10750

10751

10752

10753

10754

10755

10756

10757

10758

10759

10760

10761

10762

10763

10764

10765

10756

10767

10768

10769

10770

10771

10772

10773

10774

10775

10776

10777

10773

037456

037460

037466

037474

037502

037510

037516

037524

037525

037532

037540

037546

037554

037562

037570

037576

037604

037612

037615

037622

037630

037636

037644

037646

037654

037662

037670

037676

037701

037706

037714

037722

037730

037736

037740

037746

037754

037762

037770

037776

040004

040012

040020

040026

040034

040036

040044

040052

040060

040066

040070

040076

040104

040107

040114

040122

02-SEP-T7

000122

052515
046440

044522

040455

051110

042116

000

110

052123

044440

042440

0456101

020104

047516

040505

043110

051122

123

045040

020051

051105

000122

044123

024122

024461

042532
051122

123

020054

044522

050111

026501

000122

044123

045440

043105

042524

046120

020061

042114

020106

042040

052101

000122

042114

020104

042040

052101

000122

051506

040504

051122

106

043040

052123

17:50

047114

0456125

050120

030455

020125
042440

050106

052101

051516

042530

042524

050106

046522

045104

051124

000

043110

031050

043117

020117

052106

030461

047440

047522

000

043110

040515

042524

045120

020061

052106

051516

027524

051040

026505

051105

027506

051106

052101

020110

027504

051106

052101

020110

040520

040524

000

050123

026520

020122

052105

020104

042514
052040

040515

051122

020120

051525

051124
020103

042522

000123

026513

051457

042440

051124

032053

055040

051105

020122

026456

020106

042440

051124

026523

051040

0256505

051105

026122

045055

044522

050111

026501

000122

052123

041501

050101

051105

052123

041501

050101

051105

020104

042440

042101

047111

047515

POP-11/60 FP11~-E HARDWARE DIAGNOSTIC
DQFPEA.P11

10779

10780

10781

10782

10783

10784

10785

107856

10797

10788

10789

10730

10791

10792

10793

10794

10795

10796

10797

10798

10799

10800

10801

10802

10803

10804

10805

10806

10807

10808

10809

10810

10811

10812

10813

10814

10815

10816

10817

10818

10819

10820

10821

10822

10823

10824

10825

10825

10827

10828

10829

10830

10831

10832

10833

10834

040130

040136

040144

040152

040153

040160

040166

040174

040202

040210

040216

040220

040226

040234

040242

040250

040255

040262

040270

040276

040304

040312

040320

040326

040334

040342

040345

040352

040360

040366

040374

040401

040406

040414

040422

040430

040436

040444

040452

040460

040466

040474

040475

040502

040510

040516

040524

040532

0405133

040540

040546

040554

040562

040570

040576

040604

02-5EP-77

044504

051440

041503

000

106

051455

042103

051104

052111

041101

000122

051505

020102

052123

040524

042440

105

040456

051457

052101

020110

040506

042104

051122

052523

051122

106

044456

020130

026506

042440

106
046511

020110

042040

020105

043111

040450

041125

042440

042524

000

105

042440

042440

040504

0484124

000

105

042440

041105

052101

020110

054105

051105

052101

17:50

044506

041522

042440

050123

041505

020135

027523

026505

020114

040520

042114

020130

040520

051122

050123

046040

054124

050101

051105

052514

027504

020131

052114

000

050123

027116

047111

047520

051122

051111

042515

047515

041505

051105

051117

042104

025051

042530

042440

050130

036501

036502

040524

042440

050130

036501

030075
050101

051105

047120

030075

050101

042105

040455

051122

042101

055524

042101

051127

047105

051105

027104

027530

040504

044124

000

042101

054104

042040

052101

000122

040440

040503

042522

042440

042101

052515

052502

052122

000

020102

026504

042504

042117

000122

027513

051453

030115

052503

051122

052116

025060

020060

040520

051122

052116

025460

042040

052101

000122

020124

042040

052101

MACY1l 30(1046) 02-SEP-77 22:41 PAGE 205 SEQ 0207

ERR MESSAGES, DATA HEADERS, DATA VECPORS, ETC SEQ 0227

EMANS

EMAIS

EMAJ:

ENAKS

ENAL:

EMAN:

EMAN:

EMAD:

ENAP:

EMAQ:

EMARS

MACY11l 30(1046)

-ASCI1Z

-ASCIZ

«ASCIZ

«ASCIZ

«ASCIZ

«ASCIZ

«ASCIZ

«ASCIZ

«ASCIZ

«ASCIZ

-ASCIZ

"MULNET HULD RIPPLE-A-1 THRU MAND ERR®

“HPPP STATUS INSTR EXEC ALTERED FPS®

“NORMK-EADJ/SHFTR ERR®

“SHFTR L(2¢4) OF ZERD ERR"

"SHPER R(11.-1) OF ZERD ERRTM

“SHFTR, MAS-RITE RIPPLE-A-1 ERRTM

"SHFTR, MNS~LEFT/RITE RIPPLE-A-1 ERR"

“LOF/STF FRAC DAYAPATH ERRTM

"LDD/STD FRAC DATAPATH ERR"

"FSPAD DATA ERR"TM

"PSPAD FP-INSTR MODIFIED SRC~ACC ERRTM

02-SEP-T7 22:41 PAGE 206 SEQ 0208
ERR MESSAGES, DATA HEADERS, DATA VECTORS, ETC SEQ 0228

EMAS:

ENAT:

EMAU:

EMAY:

EMAW:

EMAX:

EMAY:

EMBA:

EMBC:

«ASCIZ

«ASCIZ

«ASCIZ

«ASCIZ

«ASCIZ

«ASCIZ

«ASCIZ

«ASCIZ

«ASCIZ

+ASC1Z

®FSPAD~SECTLCDI ADDRS/WRITE-ENABL ERR"TM

"ESPAD.B LDX/STX DAYAPATH ERRTM

"ESPAD.A LDX/STX DATAPATH ERR"TM

"PALU ADDD/CARRY RESULT ERR"TM

"FSPAD.IN.MUX INBOF-PORT ERRTM

"FIRB IMNED-i MODE DECODE ERRTM

®IFORK/(ADD+SUB)*H0 EXECUTE ERR®

“EXPNT EA=0, EB=0 DATAPATH ERR"

"EXPNT EA=0+EB=0 DATAPATH ERRTM

"EXPNT ER=0 DATAPATH ERR"

LR AN BT



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
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10835

10836

10837

10838

10839

10840

10841

10842

10843

10044

10845

108456

10847

10848

10849

10850

10851

10852

10853

10854

10855

10856

10857

10858

103859

10860

10861

10862

10863

10864
10865

10866

10867

10863

10869

10870

10871

10872

10873

10874

10875

10876

10877

10878

10879

10880

10891

10882

10883

10884

10885

108356

10887

10888

10889

10890

040612

040620

040626

040634

040642

040650

040656

040661

040666

040674

040702

040710

040716

040724

040732

040740

040746

040754

040762

040765

040772

041000

041006

041014

041022

041030

041032

041040

041046

041054

041062

041070

041076

041101

041106

041114

041122

041130

041136

041144

041152

041155

041162

041170

041176

041204

041212

041220

041224

041232

041240

041246

041254

041262

041270

041276

02-SEP-T7

020110

054105

040505

025501

042455

052523

051122

105

042440

040505

026523
045125

020121

054105

047103

042522

026524

051055

051122

111

024057

052523

020060

052101

051052

000122

043111

040450

041125

055440

056502

025060

051122

111
024057

052523

020060

027124

027105

051056

051122

104

020105

027506

044510

050123

046105

051105

042114

037055

044520

042057

047503

020124

042506

045101

17:50

051105

047120

052514

046120

020102

052114

000

050130

046101

050055

041105

027506

051105

047120

051124

051455

052521

046517

000

047506

042101

024502

052523

027510

020066

051117

042104

025051

040505

030075

033122

000

047506

042101

024502

054105

040522

047503

045517

000

053111

047111

051101

052106

042101

041505

000122

050103

024506

046516

052517

053116

051105

050130

020125

000122

020124

042440

051525

042522

042440

052116

020125

052514

046440

042523

000122

020124

050057

043110

052117

042440

045522

025504

046452

050115

030115

051105

027513

051453

030115

042453

046457

042440

045522

025504

045452

047120

043516

042504

042440

042111
052502

051455

043040

051455

020124

044450

043040

054125

020124

051105

000122

043057

050106

éDP-ll/SO FP11-E HARDWARE DIAGNDSTIC
DaFPEA.P1l

10891

10692

10873

10894

10895

10896

10897

10898

108939

10900

10901

10902

10903

10904

10905

10906

10907

109198

10909

10910

10911

10912

10913

10914

10915

10916

10917

10918

10919

10920

10921

10922

10923

10924

10925

10925

10927

10928

10929

10930

10931

10932

10933

10934

10935

10936

10937

10939

10939

10940

10941

10942

10943

10944

10945

10945

041304

041312

041320

041326

041333

041340

041346

041354

041362

041370

041376

041401

041406

041414

041422

041430

041436

041444

041451

041456

041464

041472

041500

041504

041512

041520

041526

041534

041542

041547

041554

041562

041570

041576

041604

041612

041620

041626

041634

041642

041650

041656

041664

041672

041700

041701

041706

041714

041722

041730

041732

041740

041746

041754

041762

041763

020123

027446

020124

042440

106

047511

042122

027503

044515

040504

051122

106

027524

045057

041040

035071

047111

042440

105

041503

042503

025516

051105

050106

043040

052440

042047

044510

042440

106

020124

020054

044504

052440

020113

045502

044440

027114

046116

020122

051505

020102

020123

051040

000

105

041056

051522

020073

000135

051505

020101

020123

051040

000

105

02-SEP-77 17:50

026506

020053

047515

051122

040522

027516

042455

050106

027124

040524

000

044520

046103

042504

052111

034065

042523

051122

051103

020122

052120

041506
000122

047111

047514

042516

043040

043043

051122

044520

046106

043110

047104

051102

051105

053457

046114

047111

040456

051105

040520

042101

051105

042133

050123

040440

042440

055522

040520

042101

051105

042133

050123

020104

026522

042504

000

052103

0456103

042530

042456

020106

042440

044515

042122

050130

032474

020076

052122

000

043057

054105

047511

020103

052111

026127

050130

051520

041505

000

044516

053517

020120

052047

040505

000122

050106

043505

051124

042104

000122

027104

051104

035522

056506

042101

042104

051122

043123

027104

051104

035522

056506

042101

MACY11 30(1046) 02-SEP-77 22341 PAGE 207 SEQ 0209
ERR NESSAGES, DATA HEADERS, DATA VECTORS, ETC SEQ 0229

EM8D: +ASCIZ “EXPAT EALU EA-PLOS-EB RESULY ERR"

ENBK: «ASCIZ “EXPRY EALU EA-PLUS-EDB MULF/SEQ. ERRTM

EMBE: <ASCIZ “EXPNY CNYR/PRE-SAFT-QUOT-ROM ERR®

EMBY: «ASCIZ “IFORK/(ADD+BUB)*NO SUMPATH/MO*R6 ERRTM

EMBEC: «ASCIZ "“IFORK/(ADD+SUB)*N0 C[EA+EB1=0/M0*R6 ERRTM

EMBH: «ASCIZ “IFORK/(ADD+3SUB)*NO EXPNY.RANGE.CODE.ROM ERR®

ENBI: +<ASCIZ "DIVIDE INBOF/AR-SHIFT FSPAD~SELECT ERR®

ENBJ: «<ASCIZ “LDCP(I->F) FPINMUX/DDUT CONVERY ERR"TM

EMBL: «ASCIZ “"FEXP/FALU FPS F-D &/+ R-T MODE ERR"

MACY11 30(1046) 02-SEP-77 22:41 PAGE 208 SEQ 0210
ERR MESSAGES, DATA HEADERS, DATA VECTORS, ETC SEQ 0230

EMBNM: «ASCIZ “FRACTIDN/CLRD-EXEC/PP.EMIT.F DATA ERR®

EMBN: »ASCIZ "“FPINIT/CLRD/LDEX? BIT<59:58> INSERT ERRTM

EMBO: «ASCIZ TMECR/FCCR EXCEPTIOW¢FCC ERRTM

EMCA: «ASCIZ “"FPINIY FLOW, UNEXP"D FPSHIAFEC ERR"TM

ENCB: -ASCIZ *“FPINIT FLOW, AFP DIDN’T UBREAK ERRTM

ENCC: «ASCIZ TMBM/WFP ILLEGL.INTRNL.ADDR ERRTM

ENCD: «ASCIZ TMESPAD.B ADDRS ERRj; RLDF]I"

ENCE: «ASCIZ “ESPAD.B ADDRS ERR; RCSFI®

EMCF: «ASCIZ “ESPAD.A ADDRS ERR; RCLDFI"

ENMCG: +ASCIZ "TMESPAD.A ADDRS ERR; RLSFI"



POP-11/760 FP11-E GARDWARE DIAGNOSTIC MACY11l 30(1046) 02-SEP-77 22:41 PAGE 209 SEQ 0211

DQFPEA.P11 02-SEP-77 17350 ERR MESSAGES, DATA HEADERS, DATA VECTORS, ETC SEQ. 0231

10947 041770 040456 040440 042104 . .

10948 041776 051522 042440 051122

10949 042004 020073 055522 043123

10950 042012 000135

10951 042014 042114 054105 027520 ENMCH: «ASCIZ. “LDEXP/STEXP FPINMMUX(DOUT) ERR"

10952 042022 052123 054105 020120

10953 042030 050106 047111 052515

1095¢ 042035 024130 047504 052125

10955 042044 020051 051105 000122

10956

10957

10958 sDATA READERS HERE

10959 042052 . DHA: .

10960 042052 026455 050106 026523 Das: -ASCIZ. %“--FP§S- -—-FBC~ ~-FEA~ OLD-3¢ OLD-PC OLD-PS®

10961 042060 026411 043055 041505

10962 042066 004455 026455 042506

10963 042074 0256501 047411 042114 .

10964 042102 051455 004520 046117 .
10965 042110 025504 041520 047411

10966 042116 042114 050055 000123

10967 042124 050103 042525 051122 D#C: «ASCII TMCPUERR MENERR * $CONT OW NMEXT LINE

10968 042132 046411 046505 051105

10969 042140 004522

10970 042142 046117 026504 050123 DHAC: «ASCIZ "OLD-SP OLD-PC OLD-PSTM

10971 042150 047411 042114 050055

10972 042156 004503 046117 026504

10973 042164 051520 000

10974 042167 055 044515 051105 DHF: «ASCIZ “-MIER- -NAND-~ B-DATA R-DATATM

10975 042174 004455 046455 047101 .

10976 042202 026504 042411 042055

10977 042210 052101 004501 025522

10978 042216 (40504 040524 000

10979 042223 122 046517 021443 DHG: «ASCIZ "“ROM### ROMADR E-DATA R-DATATM

10980 042230 004443 047522 040515

10981 042236 051104 042411 042055

10982 042244 052101 004501 026522

10983 042252 (40504 040524 000

10984 042257 122 046517 021443 DaH: «ASCIZ “R0WM### TOTERR S<>3+*C BD-IOR BD-AND"TM

10985 042264 004443 047524 042524

10986 042272 051122 051411 037074

10987 042300 025523 004503 042102

10983 042306 044455 051117 041011

10989 042314 025504 047101 000104

10990 042322 047522 040515 051104 DHI: «ASCIZ TMROMADR ~FIR-- PFPUBRK PRVFPS FPSFEC -FEA--"

10991 042330 0256411 044506 026522

10992 042336 (04455 050106 041125

10993 042344 045522 050011 053122

10994 042352 050106 004523 050106

10995 042360 043123 041505 026411

10996 042366 042506 026501 000055

10937 042374 026522 050106 044123 DHL: «AS5CIZ TMR-FPSHI/FEC-E FLGCS> -FIR~--"

10998 042402 027511 042506 026503

10999 042410 004505 046106 036107

11000 042416 037065 026411 044506

11001 042424 025522 000055

11002 042430 047111 052123 027122 DHM: -ASCIZ “INSTR. OLD-SP OLD-PC OLD-PS®

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11l 30(1046) 02-SEP-T77 22:41 PAGE 210 SEQ 0212
DQFPEA.PLL 02-5eP-77 17:50 ERR MESSAGES, DATA HEADERS, DATA VECLORS, ETC SEQ 0232

11003 042436 047411 042114 051455

11004 042444 004520 046117 026504

11005 042452 041520 047411 042114

11006 042460 050055 000123

11007 042464 026522 026455 046106 DaM: «ASCIZ “R-=-~FLAGS-~~-E R---dHAMI-~-~--E"

11009 042472 043501 026523 026455

11009 042500 042455 051011 026455

11010 042506 053455 040510 044515

11011 042514 025455 026455 000105

11012 042522 026505 026455 046106 DHO: «ASCIZ TME---FLAGS----R"TM

11013 042530 043501 026523 025455

11014 042536 051055 000

11015 042541 102 052515 051102 DHP: «ASCII TMBMUBRK " sCONTY

11016 042546 004513

11017 042550 025522 045106 043501 DHR: «ASCIZ TMR-FPLAGS"TM
11018 042556 000123

11019 042560 026522 026455 046106 DHQ: -ASCIZ "R=~~FLAGS----E R~=~JADDR----E"TM

11020 042566 043501 026523 026455

11021 042574 042455 051011 026455
11022 042602 052455 042101 051104

11023 042610 026455 026455 000105

11024 042616 051503 040520 051104 DHS: «ASCIZ "CSPADR E~-~~-FPCAST-~--R"
11025 042624 042411 0256455 043055

11026 042632 041520 051516 026524

11027 042640 026455 000122

11028 042644 054105 023520 004504 DHN: +ASCIZ TMEXP°D RCY"DTM

11029 042652 041522 023526 000104

11030 042660 022055 050106 026523 DHX: -ASCIZ *-$¥PS-"
11031 042666 000

11032 042667 055 026455 026455 DHY: -ASCIZ * EXP —===RCV - "
11033 042674 025455 026455 025455
11034 042702 026455 054105 026520

11035 042710 026455 026455 026455

11036 042716 026455 026455 026455

11037 042724 004455 026455 025455

11038 042732 026455 026455 026455

11039 042740 026455 051055 053103
11040 042746 026455 026455 026455

11041 042754 025455 026455 026455
11042 042762 026455 000

11043 042765 105 050130 026455 DHZ: «ASCIZ "EXP--~FPS~-RCV -FEC-- -FEA~--"
11044 042772 043055 051520 026455

11045 043000 041522 004526 043055
11046 043006 041505 026455 026411

11047 043014 042506 026501 000055
11048 043022 021443 051123 041526 DHAA: «ASCIZ "R#SRVC BMSRVC®
11049 043030 041011 051515 053122
11050 043036 000103

11051 043040 026522 050106 044123 DHAB: «ASCIZ "R-FPSHI/FECTM
11052 043046 027511 042506 000103
11053 043054 DHAL:
11054 043054 OHAM:
11055 043054 044123 043111 026524 DHAN: «ASCIZ "SHIFT-VALUE"
11056 043062 040526 052514 000105
11057 043070 041501 021503 021443 DHAQ: «ASCIZ "ACCHEs"
11058 043076 000



PDP-11/60 FP11-E AARDWARE DIAGKOSTIC

0DQFPEA.P11

START 003400

STKLMT= 177774

STPOCT 002610

SUBG4N= 104432

SHWR 001254

SWREG 000176

SWo = 000001

S#00 = 000001

SW01 = 000002

SW02 = 000004

SW03 = 000010

SWo4 = 000020

SW05 = 000040

S¥05 = 000100

5407 = 000200

SW08 = 000400

SW09 = 001000

Sdl = 000002

Sé10 = 002000

SW1l = 004000

$Wl2 = 010000

SW13 = 020000

SW14 = 040000

SH15 = 100000

542 = 000004

Sw3 = 000010

SW4 = 000020

SWS = 000040

Sdb = 000100

SW7 = 000200

swia = 000400
SWI = 001000

s0 = 000000

51 = 177400

T = 000040

TBITVE= 000014

TKVEC = 000060

TPYEC = 000064

TRAPVE= 000034

TRPOO4 031000

TRPO1O 031104

TRP114 031126

TRIVEC= 000014

TST1 004026

TST10 005206

TST11 005432

02-SEP-77 17:5

275

15¢

596¢

7867

1624

1538

281

814

103708

743

10474

751

92243

9269

9287¢

884}

1756%

PDP-11/60 FP11-E HARDWARE DEAGRDSTIC
DQFPEA.P11

TsT12 006216

TST13 006400

T3T14 006576

5115 006750

TST16 006772

TST17 007374

TST2 004124

TST20 010016

T5T21 010252

15122 010362

rST23 010716

TST24 011256

TST25 011556

TST26 011732

Tsr217 012122
1513 004152

TST30 012422

TST31 012510

rsSr32 013040
TST33 013174

TST34 013604

TST35 013730

PST36 014170

5137 015256

TST4 004350

TST40 015324

rST41 015634

TST42 015724

£ST43 016014

TST44 016100

TST45 016170

TST46 016254

TST47 016420

1515 004564

TST50 016454

TST51 016560

TSTS52 016650
TST53 016736

TST54 017242

TSTS5 017472

TST56 017652

TSTS7 020534

TSTS 004752

TST60 022032

TST51 022340

TST62 022520

TST53 023474

75164 024226

TST65 025416

TST65 026004

TST67 026212

s17 005130

TST70 026476

rSt71 027064

15172 027506

TST73 030132

02-SEP~77 17:50

1852

2029

2169

2279

23658

24715

913

2711

2879

2985

32308

3391%

3431

3559

3665

980#%

3804

3980#%

4134y

4226¢

4203

4464

4560

4928

986

4988

3175%

5203

5274

5343

5414

5483

5546

1155

5647

57704

5790

5859

3920

6050

6165

6612

13798

6914

7052

7127

75028

7662

8225%

8332

8463

15008
8543

8787%

8935y

90584

20183

21128

22228

23038

25898

917

2829%

2976%

30788

3519%

3629%

37428

seng

44343

4528%

4637

4971%

1123%

50368

5246%

S317#

53868

5457¢

5535%

5632%

1251%

56944

58384

59124

6041

6158¢

6276%

6671%

6967%

T096#%

7205%

17508

8406#

B8532%

8658¢%

7388

7167%

9901

9907

10046

6728

6795

6858

6910

7045

6725

6790

6834

7024

8614

6214

752*

MACY11 30(1046)

933

MACY11 30(1045)

769

9904

6732

67917

6872

7012%

7047

6730

6792

5842

7025

8618

02-SEP-77 22141 PAGE 232
CROSS REFERENCE TABLE -- USER SYNBOLS

715* 782*
9907 10046

6735 6739

5799 6809

5878 6880

7015 7016

7048 7049

6737 6744

6802 6804.

65847 6851
7027 7029
8621 8624

791

10474

830

10518

6749

6813

6892

7021

8604

6751

6816

6863

7037

02-SEP-77 22:41 PAGE 233
CROSS REFERENCE TABLE -- USER SYM3IOLS

9082

10533

6753

6840

6894

7023

8608

6756

6818

6870

7039

97178

6758

6844

6896

7028

8611

6765

6820

6885

7041

9792

6760

6849

6899

7031

8614

6767

6823

6887

7043

9800

6763

6854

6301

7032

8618

6770

6825

5889

7044

SEQ 0233

SEQ 0253

9807

6772

6858

6903

7033

8621

6779

6827

70124

85954

SEQ N234

SEQ 0254
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11059 043077

11060 043077

11061 043104

11062 043112

11063 043120

11064 043124

11055 043132

11066 043140

11067 043146

11068 043154

11069 043156

11070 043156

11071 043164

11072 043167

11073 043167

11074 043174

11075 043202

11076 043210

11077 043212

11078 043220

11079 043226

11080 043234

11081 043241

11082 043246

11083 043254
11084 043262

11085 043270

11086 043276

11087 043303

11083 043310

11089 043313

11090 043320

11091 043322

11092 043330

11093 043336

11094 043344

11095 043352

11096 043360

11097 043366

11098 043372

11099 043400

11100 043406

11101 043414

11102 043422

11103 043430

11104 043436

11105 043442

11106 043450

11107 043456

11103

111039

11110

11111

11112 043460

11113 043460

11114 043466

101

004443

040524

052101

050106

042411

004513

044123

000103

040504

052105

105

004513

044123

000103

051105

020076

051124

052116

105

004513

026455

035070

043055

043057

111

051105

055

000055

051120

020123

0256455

051055

054105

042506

053103

050106

042411

052520

025455

051124

036461

040522

026505

047120

000122

002612

002772

041503

026505

051011

000101

047111

052455

026522

027511

040524

000

052455

026522

027511

032474

026505

042457

051055

052455

043055

042411

037060

051520

041505

052116

000

050106

027126

054105

050106

053103

042120

026503

000104

047111

026455

051105

004522

050101

047516

000120

026455

026524

002514

002766

021443

040504

042055

052123
051102

050106

042506

051455

051102

050106

042506

030072

047103

050130

000

051102

051520

036122

051040

044510

000

043505

0256523

050106

042120

026523

020104

026455

051055

052123

041455

026522

035460

026457

052056

054105

026455

002616

002770

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
DQFPER.211

11115

11116

11117

11118

11119

11120

11121

11122

11123

11124

11125

11126

11127

11123

11129

11130

11131

11132

11133

11134

11135

11136

11137

11138

11139

11140

11141

11142

11143

11144

11145

11146

11147

11148

11149

11150

11151

11152

11153

11154

11155

111355

11157

11158

11159

11150

11161

11152

11153

11154

11165

11166

11167

11158

11169

11170

043474

043476

043502

043510

043512

043512

043512

043512

043520

043524

043532

043536

043544

043552

043560

043562

043564

043564

043564

043570

043572

043600

043504

043612

043616

043624

043624

043630

043630

043634

043642

043646

043646

043654

043656

043664

043666

043674

043700

043706

043710

043710

043716

043724

043730

043736

043744

043752

043760

043764

043772

044000

02-5EP-77 17:50

000000

177766

002772

000000

002746

002752

002756

002754

001302

001324

002756

0025610

002750

0027456

002750

002752

002610

002610

002616

002630

002750

002756

002774

002770

002746

000000

002752

000000

002754

002746

002754

000000

002754

002752

002754

002746

002754

002746

044370

002666

044572

002726

000000

177744

002766

002750

000000

002750

000000

001316

001326

002760

000000

002746

000000

002612

000000

002746

000000

000000

002772

000000

002646

002750

002752

000000

002746

002746

002750

000000

002750

002756

002750

002646

000000

002646

044522

002770

002754

002752

001320

000000

002754

000000

002614

000000

002766

002656

002746

002750

002752

000000

002746

002752

000000

000000

044476

044414

002706

NACY1l 30(1046) 02-SEP-T77 22:41 PACE 211
ERR MESSACES, DATA HEADERS, DATR VECTORS, EYC

DHAT: :
DaAD: <ASCIZ "ACCH##% E-DATA R-DATATM

DHAX: «ASCIZ “FPINST E~UBRK R-FPSHI/PECTM

DHBI:

DHAY: «ASCIZ TMDATA-SEITM

DARA: DHBB: DHBC: DHBD: DRBF: DHCA:

pHsc: «ASCIZ "E-OBRK R-PPSHI/FECTM

DHBE: -ASCIZ TMERC5:0> E-CNTR/EXPNT-RTM

DHBH: «ASCIZ “E-UBRK -FPS-- ERCB:0> R-FPSHI/FECTM

DABJ: «ASCIZ “INTEGERTM

DHBL: «ASCIZ *"-FpPS~--"

DHBD: «ASCIZ "PRV.FPS EXPD--FPS--RCVD EXPD--FEC--RCVD®

DHCC: «ASCIZ *“FPINST E---CPUERR---R O=TRAP/-1=N0.TRAP®

DHCH: -ASCIZ "E-~--EXPNT---R"

JOATA ADDRESS VECTYOR

<EVEN

DTA:

Dra: « HORD FPS,FEC,FEA,OLDSP,OLDPC,DLDPS,0

MACY1l 30(1046) 02-SEP-77 22:41 PAGE 212
ERR MESSAGES, DATA HEADERS, DATA VECTORS, ETC

DTC:e «WORD CPUERR, HEMERR 3CONT ON NEXT LINE
DTAC: « H0RD aLose,aLpPC,OLODPS,0

DTL:

DrQe

DrN:

DYF: «WORD EREGO,EREGL,EREG3, EREE2,0

DIG:e - WORD EREG4,EREGL,EREG2
«#0RD EREG3,0

DTH: -W0ORD $REGO,SREG5,SREGT,SREGL1,SREGE2,0

0TI « WORD EREG4,EREGS5,EREG3,$FPS ;CONT ON WEXT LINE

DYO: «WORD EREG1 JCONY ON REXY LINE
DTAB:

DTAQ:

DTR: -WORD EREGO,0

DTS2 «HORD ERESL JCONT ON NEXT LINE

DIP: « HORD EREG2,EREGO,0
DTX: «WORD SFPS,0

DYZ: «40RD $FPS,FPS,FEC,FEA,O

DTAAS « WORD UBCNTR,EREGO,0
DYAY: DYBX: DTBJ: DIBL:

DYAL: -WORD EREG1,0

DTAM:

DTAN: « HORD EREG4,0

DrM: « WORD FPINST,OLDSP,OLDPC,QLDPS,0

DTAT:

DYAD: «HORD EREGO,MFACO,MFAC1,0

DTAX: .4ORD EREG2,EREG1,EREGO,0

DTBH: .WORD EREG3,EREG2,EREG1,EREGO,0

DTBE: .WORD EREG3,EREGO,EREG2,0

DYBA: DTYBB: DTBC: DTBD: DTBF: DTCA:
DYBG: .WORD EREG3,EREGO,0

DICC: .WORD EREG2,EREG1,EREGO,EREG3,0

OTBO: .WORD EREGO,EREGL,EREG2,EREGI,EREGY,0

DTCH: .WORD EREGO,EREGL,O

3PLOATING POINT DATA VECTORS

<EVEN

ovl: -WORD EACO,MFACO, RACO,MFAC2, O

ov2: «#0RD HACO,MFACO, EAC2,MFACS, RAC2,MFACH,

3CONT ON NEXT LUNE

0

SEQ 0213

SEQ 0233

SEQ 0214

SEQ 0234



PDP-11/50 FP11-E HARDWARE D
DQFPEA.P11

1117
11172

11173

11174

11175

11176

11177

11178

11179

11180

11181

11182

11183

11184

11185

11186

11187

11188

11189

11190

11191

11192

11193

11194

11195

11196

11197

11198

11199

11200

11201

11202

11203

11204

11205

11206

11207

11208

11209

11210

11211

11212

11213

11214

11215

11216

11217

11218

11219

11220

11221

11222

11223

11224

11225

11225

044002
044010

044016

044020

044026

044032

044040

044046

044054

044054

044062

044066

044074

044102

044110

044116

044124

044126

044134

044140

044146

044154

044160

044160

044166

044174

044202

044210

044214

044214

044222

044230

044236

044236

044244

044250

044256

044264

044272

044300

044306

044312

044320

044324

044332

044340

044344

044344

044352

044356

044364

044370

044376

044402

02-sSEP-77

044572
092716

000000

044510

002666

044572

002656

044522

044370

002656

044604

002676

044414

044572

002656

000000

044510

044356

044464

084572

002656

044572

002656

044522

044772

002656

044666

002656

044725

044742

002656

044742

044762

002656

045016

045032

002656

044402

002656

044476

045060

002656

044356

0026456

054105

041503

054105

030103

054105

1735

002646

044510

002656

000000

002646

044510

002676

002646

000000

002706

044522

002666

002646

044510

002646

002646

002656

002546

000000

002646

044414

002676

002646

000000

002646

044710

0025676

002646

000000

002646

002646

045002

002676

002646

000000

002646

000000

002645

002646

000000

003164

000000

042120

000072

042120

000072

042120

[AGNOSYIC
0

044402

002676

044522

044402

002666

000000

044476

044630

002716

000000

044402

002666

000000

000000

044534

044604

002666

000000

044762

044677

002666

000000

044752

000000

044772

002666

000000

045045

044510

000000

045100

044464

040440

040440

040440

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
DQFPER.P11

11227

11228

11229

11230

11231

11232

11233

11234

11235

11236

11237

11238

11239

11240

11241

11242

11243

11244

11245

11245

11247

11248

11249

11250

11251

11252

11253

11254

11255

11256

11257

11258

11259

11260

11261

11252

11263

11264

11265

11266

11267

11268

11269

11270

11271

11272

11273

11274

11275

11276

11277

11278

11279

11280

11281

11282

044410

044414

044422

044426

044434

044440

044446

044452

044460

044464

044472

044476

044504

044510

044516

044522

044530

044534

044542

044546

044554

044560

044566

044572

044600

044604

044612

044616

044624

044630

044636

044642

044650

044654

044662

044666

044674

044677

044704

044710

044716

044724

044725

044732

044740

044742

044750

044752
044760

044762

0447170

044772

045000

045002

045010

045016

02-52P-T77 17:50

030503

054105

031103

054105

031503

054105

032103

054105

032503

041522

041503

041522

030103

041522

030503

041522

031103

041522

031503

041522

032103

041522

032503

043110

030103

043110

030503

043110

031103

043110

031503

043110

032103

043110

032503

041501

035135

101

056506

054105

051505

000

122

042522

000072

040505

000072

041105

000072

040505

000072

041105

000072

054105

025501

041522

000072

042120

000072

042120

000072

042120

000072

042120

000072

042126

000072

042125

000072

042126

000072

042126

000072

042126

000072

042125

000072

042126

000072

050120

000072

050120

000072

050120

000072

050120

000072

050120

000072

050120

000072

055466

000

030103

000072

042120

046125

053103

052523

051533

042133

042133

051533

042120

041105

042126

040440

040440

040440

040440

040440

040440

040440

040440

040440

040440

040440

040440

040440

040440

040440

040440

040440

043123

042133

051040

035124

020104

052114

056506

056505

056506

055506

042440

000072

042440

MACY11 30(1045) 02-SEP-T77 22:41 PAGE 213

DATA VECTORS, EXCERR MESSACES, DATA HEADERS,

D¥3: «NORD HACO,NFACO, EAC1,MFACS5, RAC1,AFAC3, O

DVADs -« HORD RACL,NFACL, RAC2,MFAC2, O

DVAE: «HORD HACO,MFACO, EACL, NPACL, RACI, NFAC2, RAC2,MFAC3,

']A H

DVAF: <WORD EACO,MFACO, RACO,MFACL, O

DYAG: «¥WORD HAC1,MFAC4, HAC3,NFAC3, RAC2,MFACS, EAC2,MFAC2,

DVAH: - HORD HACO,MFACO, EAC1,NFAC1, RAC1,MFAC2, O

DVAI: «WORD RACL,NFACO, O
D¥AJ: «WORD EACK ,MFACO soDEr
DVAK: «WORD RACX,NMFACL, O
DVYAL: «#0RD HACO,NFACO, RAC3I, NFAC]1, O

D¥BO2

DVAVS «WORD HACO,MPACO, HACL,MFACY, EAC2,MFAC2, RAC2,MFAC3,

DYBH: - WORD EBSF,MFACO, EADP,MFAC1, O

DVBI: :
DVaM: - WORD AC6SF,MFACO, ACODF,MFACL1, EXPRES,MFAC2, RCVRES,MFAC3,

DVBB:

DVBA: «WORD EASF,MFACO, BEBOF MFACL, O

D¥BC: ~d0RD EASF,MFACO, O

DVBD: «WORD EADF,NFACO, EBSF,MFAC1, EXEAEB,MFAC2, RCEAEB,MFAC3,

DYBF: -4#0RD SDEADF ,MFACO, SSEBS?, NFAC1l, O

DVBL: «~WORD EACL1,MFACO, RAC1,MFAC1, O

DVB M3 «1ORD RACO,MFACO, O

DVBN: « WORD EACLIR3,NFACO, RACIR3 MFACI, O

DVCD: DVCF: DVCG:

DYCE: « HORD EACX,FPSEFZ, RACK,MFACO, O

SRARDOM ASCII MESSAGES FOR ABOVE:
EACKX: «ASCIZ TMEXPD ACC:"TM

EACO: «ASCIZ “EXPD ACO:"

EACL: «ASCIZ TMEXPD AC1l:"

MACY11l 30(1046) 02-SEP-77
ERR MESSAGES, DATA HEADERS,

EAC2:

EAC3:

EACA:

EACS:

RACX:

RACO:

RAC1:

RAC2:

RAC3:

RAC4:

RACS:

HACOs

HACL:

HAC2:

HAC3:

HAC4:

HACS:

AC6SF:2

ACODF:

EXPRES:

RCVRES:

EASF:

EBDF:

EADF:

EBSF:

EXEAEB:

RCEAES:

«ASCIZ

«ASCIZ

«ASCIZ

«ASCIZ

«ASCIZ

«ASCIZ

«ASCIZ

«ASCIZ

«ASCIZ

«ASCIZ

«ASCIZ

«ASCIZ

-ASCIZ

.ASCIZ

-ASCIZ

«ASCIZ

«ASCIZ

«ASCIZ

«ASCIZ

«ASCIZ

«ASCIZ

«ASCIZ

«ASCIZ

«ASCIZ

«ASCIZ

-ASCIZ

«ASCIZ

"EXPD AC2:*

"EXPD AC3:®

“EXPD AC4:"

"EXPD AC5:%

"RCYD ACC:TM

"RCYD ACO:TM

"RCVD AC1:TM

®RCYD AC2:TM

“RCVD AC3:"

"RCYD AC4:TM

"RCYD ACS:TM

"HFPP ACO:TM

"HFPP AC1:%

"HFPP AC2:"

"HFPP AC3:TM

"HFPP AC4:"

“HFPP AC5:"

"ACS5LSFI:TM

"ACOCDFI:TM

22:41 PAGE 214
DATA YECTDRS, ETC

"EXPD RESULT:*

“RCVD RESULT:TM

"EACSFI:TM

"EBLDPITM

"EACDFI:"

TEBCSFI:"TM

"EXPD EA+E£B:

"RCYD EA¢EB:

SEQ 0215

SEQ 0235

SEQ 0216

SEQ 0236



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22341 PAGE 215 SEQ 0217
DQFPEA.P11 02-SEP~-T77 17350 ERR MESSAGES, DATA HEADERS, DATA VECTORS, ETC SEQ 0237

11283 045024 025501 041105 000072 .

11284 045032 042123 042457 055501 SDEADF: .ASCIZ TMSD/EACDFI:®

11295 045040 043104 035135 000

11286 045045 123 027523 041105 3SEBST: .ASCIZ "SS/EBCSPI:®

11287 045052 051533 056506 000072

11288 045060 054105 042120 040440 EACIR3t .ASCIIT "EXPD AC1/RITE3:TM
11289 045066 030503 051057 052111

11290 045074 031505 000072

11291 045100 041522 042126 040440 RAC1R3t .ASCIZ “RCYD AC1l/RITE3:"
11292 045106 030503 051057 052111

11293 045114 031505 000072
11294 +EVER

11295

11296

11297 JTHE END

11298 000001 «END

PDP-11/50 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1045) 02-SEP-T7 22341 PAGE 217 SEQ 0213
DQFPEA.P11 02-SEP-77 17250 CRDSS REFERENCE TABLE -- USER SYMBOLS SEQ 0238

ABAGE = 000000 386

ACD41 = 000000 386
ACDW2 = 000000 386

ACPUCP= 000000 386 401
ACO =3000000 197% 2384~ 2386 2608* 2510* 2612* 2614 2991+ 2992 3086* 3089 3125 3129

3146* 3147 3150+ 3154 3169* 3238~ 3241 3261* 3262 3279+ 3283 3300 3301
3304+ 3308 3322+ 3324 3407* 3414 3535* 3542 3647 3649* 3767+ 3768+ 3774
3895 3995+ 3996+ 4023~ 4024+~ 4051 4052* 4079* 4080~ 4145 4146 4169* 4170*
4246 4254 4449 4450* 4451 4545* 45456~ 4547 4657 4659 4978* 4979+ 1980
4984* 4985 5045* 5049 5065* 5066 5069% 5073 5087 5104~ 5107 5178+« 5185
5190 5249* 5256 5261 5320* 5326 5330 5389 5396 5401 5460* 5466 5170
5548 5635* 5702* 5704* 5706* 5781« 5849 5850 5923 5925 5934* 5935 6051*
6053 6061~ 6172* 6179 6290* 6297 65691 6692 6696 6988+ 5989* 6993 T111*
7112 7116 T215* 7258* 7563* 7856* 8235* B8244~* 8416* 8423~ 8551* 8558 8726*
8740 8872+ 8885 9007* 9021

ACOLF 044677 11200 11264¢
AC1 =3000001 198¢% 2416* 2418 2644* 2646* 2648% 2659 3087 3106* 3126* 3148+ 3239~ 3259*

3280 3302~ 3757+ 3767 3988 3989 3995 4016~ 4017 4023 4044~* 4045 4051
4072* 4073 4079 4140 4145 4163 4169 4247 4253 4688* 4689 5046* 5067*
5105* 5123* 5553 5559 5640% 5645 5703 5706 5711* 5716 S7185* 571817 5856
5942+ 5947 5066* 6071 6173~ 6186 5291* 6296 6686* 6691 6983* 698@ T216*
7223 7259+ 7266 7568 7861 8237 8239 8240 8245+ 8247 8252 8299* 8300
8305 8417+ B419 8420 8424~ 8426 8431 8552 8557 8727* 8741 8873* 8886
9008* 9022

AC2 =%000002 199§ 2448 2450 2680 2682 2684~ 2686 2884* 2886 2888 2890 3oB8~ 3107+
3127 3149+ 3240 3260 3281+ 3303« 3904+ 3910 4141 4146 4164~ 4165 4719+
4720 4814~ 4815 4815* 4817 5047 5069 5106* 5124* 6296* 6297* 5301 7217*
7224 T7260* 7267 7569 78562 8252 8253 8258 8305* 8306* 8310 8431~ 8432*
84317 8557~ 8558* 8564 8728% 8742 9009» 9023

AC3 =3000003 2004 2480 2482 2716* 2718% - 2720* 2722 2848 2850 2852~ 2854 3105+ 3108
3124~ 3125 3129= 3133 3147 3150 3167« 3168 3170* 3174 3241 3242 3258*
3261 3278« 32719 3283 3287 3301+ 3304 3321* 3322 3324* 3328 3408+ 3414
31536~ 3542« 3758+ 3768 3990~ 3991 4013~ 4019 40136~ 4047 4074* 4075 4253
4254~ 4750% 4751 4781+* 4782 4783% 4784 5044* 5045 5049+ 5053 5066% 5069
5085* 5086 5088* 5092 5122~ 5125 5183 5185+ 5191 5254* 5256* 5262 5325*
5326* 5331 5394+ 5396+ 5402 5465% 54656 5471 8239* 8253 8294* 8295 8306
3419 8432

AC4 =3000004 20;# 2850* 2852 3128+ 3168 3170 3282+ 3323« 4165 4170 47892 4783 5048*
5086 5088

ACS =3000005 202¢ 2086+ 2888 4815* 3816
ACS =3$000006 2034 3996 4024 4052 4080
ACH6SF 044666 11200 112623
ACT =%000007 204#

ADDDO1 022030 6710 6913%

ADD¥O = 000000 386
ADDW1 = 000000 3B6

ADDW10= 000000 386

ADDW1l= 000000 386
ADDW12= 000000 386

ADDOW13= 000000 386

ADDW14= 000000 386
ADOW15= 000000 386

ADOW2 = 000000 386

ADDW3 = 000000 386
ADDW4 = 000000 386

ADD#> = 000000 386
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ADDW6 = 000000 386
ADDWT = 000000 3se

ADD#8 = 000000 386

ADDW9 = 000000 386

ADEVCT= 000000 386 392
ADEVM = 000000 386
AENY = 000000 386 397
AENVM = 000000 386 398

AFATAL= 000000 386 389-

ALTN = 125252 226§ 227

ALTP = 052525 2244 225 7505 7753
ALTAN = 170360 2294

ALT4P = 007417 2284

ANADR1= 000000 386

AMADR2= 000000 386

AMADR3= 000000 386

AMADR4= 000000 386
AMAMS1= 000000 386

AMAMS2= 000000 386

ARANS3= 000000 386

AMAMS4= 000000 386
AMSGAD= 000000 386 394

AMSGLG= 000000 386 395

AMSGTY= 000000 386 388

AMTYP1= 000000 386

AMTYP2= 000000 . 386

AMTYP3= 000000 386

AMTYP4= 000000 386

AN = 125252 227% 667 668 669 576 680 688 4567 4576 4585 4594
AP = 052525 225#% 662 663 664 677 678 685 4570 4579 4588 4597 6049 6109
APASS = 000000 386 391

APRIOR= 000000 386

APTCSU= 000040 10118 10228%
APTENV= 000001 780 9894 10111 10184 102268
APTSIZ= 000200 10225#

APTSPO= 000100 10113 10186 10227
ASH641= 104430 5965 5966 5087 6088 103584
ASH64M= 104431 1574 7575 7870 7871 103693
ASWREG= 000000 386 399

ATESTN= 000000 386 390

AONIT = 000000 386 393

AUSWR = 000000 386 400
AVECT1= 000000 386

AVECT2= 000000 386
AO1S 020650 6721%

A02S 020700 6728%
033 020730 57354

A04S 020760 6742%

A05S 021010 67494

065 021040 67564

AD7S 021070 57538
A10% 021120 87704

Alls 021150 87774

125 021200 6788%
A138 021230 67954
A145 021260 5802¢
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Al155 021310 6809%
A16% 021340 5816#
A17% 021370 6823¢

A20S5 021420 6830%
A215 021450 6840%

225 021500 5847¢
A23$ 021530 68543

245 021560 6861%
A25% 021610 6868%
4265 021640 58783
A27S 021670 6885¢

A305 021720 65892%
A31$ 021750 6899%
325 022000 6906#
BGNMES 003242 7143 804
BGNPCT 003732 815#% 817
BITO = 000001 1268 5960 5084 7972 79173 7988 8013
BITO00 = 000001 1163 126 1776
BITO1 = 000002 115% 125 1774
BIT02 = 000004 114} 12¢
BITO03 = 000010 1133 123 7809 9490
BIT04 = 000020 1124 122 9489 9916
BITOS = 000040 111% 121 8812 9488
3IT06 = 000100 1104 120 9487
BIT07 = 000200 109% 119 8816 8973 9228 9486 9519
BITOR = 000400 1088 118 8835 9485 9792
31109 = 001000 107# 117 9800 9904
BIT1 = 000002 1258 7972 1973 7987 8020 8025 8030
BITiO0 = 002000 106¢ 1893 9859
3IT11 = 004000 105% 9807
BIT12 = 010000 104% 830
BIT13 = 020000 103% 9866
BIT14 = 040000 102¢ 1805 1816 9334 9778 9917
BIT1S = 100000 1013 1805 1816 8717 8719 8865 8988 8990 9255 9753 10422 10429B1T2 = 000004 124 7970 7971 7985 7986 8019 3020 8024 8029
BIT3 = 000010 1238 1884 7970 7971 7985 7988 8018 8025
BIT4 = 000020 122% 1884 7968 7969 7984 8017
BITS = 000040 121% 898 1884 7968 7969 7983 3023
BIT6 = 000100 120% 827 898 7966 7957 7981 7982 8019 9936
BIT7 = 000200 119% 4278 7966 7967 7981 7982 8024
BIT8 = 000400 118% 898

BIT9 = 001000 117% 938
BPTVEC= 000014 1334
CCONLY= 177760 252%
CLRDOW = 104411 1002 1405 1765 2047 2142 2252 10353%
CLRFP = 104413 1659 1817 2141 2251 103554
CLRUB = 104415 1009 1027 1460 10357
CMPXXM= 104427 10367%
CMP32u= 104426 3095 3114 3136 3157 3177 3248 3268 3290 3311 3331 4456 5789 69957118 8566 103664
CMP64M= 104425 4552 4662 4693 4724 4755 4788 4821 4987 5055 5075 5094 5112 51305194 5202 5265 5273 5334 5342 5405 5413 3474 5482 %646 5717 58585950 6074 6187 6304 65698 7229 71237 7269 7278 8261 8313 8440 87458755 8889 8899 9026 9036 9041 103654
CNDSES= 104405 7504 7752 10349¢
CODER 025256 17199 8081¢
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CODEB 025316 7803 8110#%
CODBC 025356 7812 81408
CJO0ED 025376 7817 8162
CODEI 006016 1878 19088
CODEJ 005712 11:1 1780 1859%
CPUBRK= 177770 2108 993% 1397+
CPUCCR= 177746 11
CPUERR= 177766 2088 12715 1301 9228 11116
CR = 000015 41 714 719 726 10157 10157
CRLF = 000200 42¢ 10128 10167
o = 000200 62038 6214 6220
DSLOAT= 104420 8662 9663 8790 8791 8939 8940 10360%
DDISP = 177570 484 347 768 .
DHA 042052 425 10959
DHAA 043022 479 11048%
DHASB 043040 481 11051§:
DHAC 042142 477 10970%
DHAL 043054 525 11053§
DHAN 043054 527 110543
DHAN 043054 529 11055¢
DHAQ 043070 515 11057%
DHAT 043077 S31 11059%
DHAU 043077 533 11050%

DHAX 043124 539 11064#
DHAY 043156 541 110708
DHB 042052 427 10960¢
DHBA 043167 543 11072¢
DHBR 043167 S45 11072
DHBC 043167 547 110728
DHBD 043167 509 549 110728
DHBE 043212 551 11077¢:
DHBF 043167 SS3 110728
DHBG 043167 555 11073
DHBH 043241 557 11081%
DHBI 043156 559 110698
DHBJ 043303 561 11087
DHBL 043313 563 11089
DHBU 043322 569 11091g.

DHC 042124 429 43 433 10967
DHCA 043167 49s 497 11072#
DHCC 043372 : 499 11098g

DHCH 043442 571 11105
pHF 042167 451 109743
DHG 042223 453 10979%
DHH 042257 455 109843

DHI 042322 457 459 10990y
DHL 042374 461 10997#
DAY 042430 463 11002¢%
DHY 042464 465 11007g
DHO 042522 457 11012
DHP 042541 469 11015%
DHQ 042560 471 11019
DHR 042550 473 11017#
DHS 042616 475 110243
DAW 042644 110288
DHX 042660 443 445 147 449 11030
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SEQ 0242

OHY 042667 110324
DHZ 042765 441 110433
DISPLA 001256 347y 768* 776 9822* 9858+
DISPRE 000174 278¢ 716
DIVEOl 022336 7007 7051%
DSWR = 177570 7% 345 767
DA 043460 425 11112
DTAA 043616 479 111393
OTAR 043564 481 11131#
DTAC 043502 477 11117%
DTAL 043624 525 11141§
DTAM 043630 527 11142
DTAN 043630 529 11143
DTA2 043564 515 11132
DTAT 043646 531 11146%#
DTAY 043646 533 11147
DTAX 043656 539 11149
DEAY 043524 541 11140
1] §:1 043460 427 11113
DTBA 043710 543 111558
oras 043710 S45 11155%
0rac 043710 547 11155%
DTRBD 043710 509 549 111558
DIBE 043700 SS1 111533
prAF 043710 553 11155%
DTBG 043710 555 11156%
DTBH 043666 557 11151
DTBI 043624 559 111408
DraJ 043624 561 11140¢
DTBL 043624 563 11140%
DTBO 043730 569 11159¢
DrC 043476 429 431 433 111168
DYCA 043710 495 497 11155
orCC 043716 499 11157¢
ored 043744 571 11181y
DIF 043512 451 11122¢
0TS 043524 453 11124
DTH 043536 455 111263
DrI 043552 457 459 111288
DTL 043512 461 11119¢
DTN 043634 463 111444
DTN 043512 455 11121%
D10 043562 467 11130
ore 043572 469 11135%
DTQ 043512 471 111208
DTR 043564 473 11133
DTS 043570 475 111343
oTX 043600 443 445 447 449 11135%
otz 043604 441 11137#
DYAD 044020 483 111748
DVAE 044032 485 487 111768
DVAF 044054 511 513 11180%
DVAG 044066 489 491 11182¢
DVAH 044110 521 527 529 S$37 11185%
DVAL 044126 523 11188¢525
DYAJ 044134 51§ 11189%
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DYAK 044140
OVAL 0441456

DVAN 044214

DYAY 044160
DVBA 044236

(11 4:1] 044235
oVvBC 044250
DYBD 044256

Dyer 044300

"DVBH 044202

DVBI 044214

D¥BJ 044054

DYBL 044312

DYBM 044324

DvBN 044332

DVBO 044160

DYCo 044344

DvCE 044344

DVCF 044344

1] [ 044344
DVl 043752

ov2 043764

Dv3 044002

DWCNTR 002636

DWESCP 002634

DWFLAG 002644

DWICNT 003000

DWLOOP 002640

DWLOPC 002632

DHOLOP 002642
DWSCNT= 000006

DN11LC= 177546

DW11LI 030500

DWllLV= 000100

DO1S 022162

D02$ 022176

D035 022212

DO04s 022226
00535 022242
D06$ 022256

D07s$ 022272
D10S 022306

D11% 022322

EACX 044356

EACO 044370

EAC1 044402

EACIR3 045060

ExC2 044414

EAC3 044426

EAC4 044440

EACS 044452

EAOF 044762

02-SEP-77 17350

435

11197

437

519

112008

111943
112043

112033

112063

549

112108

11197
11199g

11179%

11212%
11214§-

112153

11193%

11217%

11213%.

112173

112178

111668

449

447

826

9140

9130

825

1153*

2708*

4677

T7103*

10397

9112

9120

656

827%

9112

708

11218

11180

11176

11288%

11182

11207

PDP-11/60 FP11-E HARDWARE DIAGNDSTIC
DQFPEA.?11

EADJ = 104424
EADJT 031530

EASF 044742

EBDF 044752

EBSF 044772
EMA 035656

EMAA 037116

EMAB 037141

EMAC 037211
EMAD 037254

EMAE 037330

EMAF 037356

EMAG 037413

EMAH 037460

EMAI 037525

EMAJ 037570

EMAK 037615

EMAL 0376456

EMAM 037701
EMAN 037740

EMAD 040004

EMAP 0400136
EMAQ 040070

EMAR 040107

EMAS 040153

EMAT 040220

EMAU 040255

EMAV 040312

EMAN 040345

EMAX 040401

EMAY 040435
EMB 035656

EMBA 040475

ENB3 040533

ENMBC 040570
EMBD 040620

EMBE 040724
ENBF 040765

EMBG 041032

EMBH 041101

EMBI 041155

EMBJ 041224

EMBK 040661

EMBL 041270

EMBM 041333
EMBN 041401

EMBO 041451

EMC 035710

EMCA 041504
EMCS 041547

EMCC 041612

EMCD 041650

EMCE 041701

ZMCF 041732

EMCG 041763
EMCH 042014

02-SEP-77 17:50

8710

9470

11204

11204

11197

425

479

481

4717

483

485

487

489

491

493

521

523

525

5217

529

513

511

515

517

519

531

533

%35

537

539

541

427

543

545

547

549

551

553

555

5517

559

561

509

563

565

567

5569

429

495

497

499

501

503

505

507

571

8827

94858

11206

112748
11207

10558§

106833

10687¢

10694#

107008

10708%

107128

10717#
107248

10731¢

10737¢

10741¢

10745

10751#

10757¢

10763#

107683

10773#

107768

10783¢

10790%
10795¢

108008

10805%

108108

10815¢

10559§

108218
108274
10832¢

10836¢

108488
108543

10861

108688
108768

108833
10842§

108894

10895§

10902¢
10909¢

105648

10914#

10920¢

10926¢

10931¢
10936#

10941p

10946§

10951¢

MACYL11l 30(1045) 02-SEP-77 22341 PAGSE 222
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11190
11191¢

11207

11168g

11171%

9116%

9142

9759

826

1635%

2840+

4708*

7249

9145~

9147~

825

9062+

11222

112243

11185

11194

112764

MACY11l 30(1045)

8982

11272

112788

9145*%

9760*

10391»

1759~

1764*

2876*

4739

7552+

9761+

9763*

9764

9846+

11212

11228%

10364¢#

97654*

103990*

10394+

2023+

2026*

2982+

4770%

1789*

10397*

9765

9936

11226%

10396+

10393+

9146

2117*

3399+

4803~

8243+

02-SEP-77 22:41
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9765* 10396

2221 2376*

3527+ 3637*

5544 5701

8298* 8540

PAGE 223

2408

3752«

5933+

8670*

2440*

3894»

6059«

8798~

2472*

4236

6163*

8948+

2600~

4441+

6282*

9120

SEQ 0223

SEQ 0243

2636*

4535«

6680%

9147

SEQ 0224

SEQ 0244
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ZMD 035734 433 10568¢#

ENE 035761 431 10572%

EMEL 036007 439 10576%

EME2 036037 441 10581%
£ME3 036067 443 10586%

ZME4 036116 445 105904

EMES 036140 447 10593%
EMES 036166 449 10597#
EMF 036215 451 10601%

ENG 036252 453 10506%:

EMH 036307 455 10511%
EMT 036333 457 10615%

EMJ 036407 459 10623

ENK1 036462 435 10631#

EMK2 036511 437 10635%

EML 036540 451 10539%

EMM 036611 453 10646%

EMN 036647 465 10652# 
.

EMD 036677 467 10657§

EMP 036720 459 10660%:

EMQ 036762 471 106664

EMP 037023 473 10672#

EMS 037070 475 10579%

EMTVEC= 000030 1364 749% 750%

EMYODL 001406 4254

EMV002 001416 427%

EMVO03 001426 429%

EMV004 001436 4314
EMVO05S 001446 433¢

EMV005 001456 435§
EMV007 001466 437

EMVO10 001476 4398

EMVOI1l 001506 441}

EMV012 001516 443

EMY013 001526 4453

EMVO14 001536 U7y

EMVO015 001546 419

EMVO16 001556 4513

EMVO17 001566 453

TMV020 001576 455)

EMV021 001606 457¢

EMV022 001616 459%

£MV023 001626 4618

EMV024 001636 4638

IMV025 001646 4658

ENV0O26 001656 4678

EMV027 001666 469¢

EMV030 001676 471¢

ZMV031 001706 4734

EMV032 001716 4754

£4V033 001726 477#

EMV034 001736 479¢

EMV035 001746 481§

EMV036 001756 483§

EMV037 001766 4854

eMv040 0017176 437
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EMV041 002006 489§
EMVJ42 002016 491§
SMY043 002026 493¢

EMVO44 002036 495§
EMV045 002046 497¢

EMV)46 002056 499§

EMVO4T 002066 501%

£EMVO50 002076 503§
EMVOSL 002106 505¢

EMVOS52 002116 507¢
EMV053 002126 509%

EMV054 002136 5114

EMYUSS 002146 S13¢
EMVO56 002156 5154

EMVO57 002166 517¢

EMV050 002176 5194

EMVUS1 002206 S521%
EMV062 002216 523§

EMV0O63 002226 5254
EMV064 002236 327#
EMYU65 002246 529%
EMVOS55 002256 S31g
EMV067 002266 5334
EMVOTO 002276 535§

EMVOTL 002306 537§
EMV0T2 002316 539%
EMVOT73 002326 541%

EMVOT4 002336 543§
EMVOT5 002346 S45%

EMV0T6 002356 547%

EMVOTT 002366 549§
EMVI00 002376 551¢

EMV101 002406 553§

EMV102 002416 555§

EMV103 002426 557#
EMV104 002436 559¢
EMV105 002446 5614

EMV106 002456 S63#%

EMV107 002466 5658

EMVIL0 002475 5578
EMV111l 002506 569%
EMVI12 002516 ST1#
EMVI13 002526 5734

EWV1i¢ 002536 575§
EMV1IS 002546 ST17#

EMV116 002556 5T9#%
EMVY1ILT7 002566 S8Le
EMVI20 002575 5834
ENPDCT 002776 6504 816
EGFLD = 000010 B598¥ 8608 8611
EREGO 002746 535 9847* 11122 11133 11135 11139 11147 11149 11151 11153 11156 11157 11159

11161
EREGL 002750 6368 9848* 11122 11124 11130 11134 11141 11149 11151 11157 11159 11161
EREG2 002752 637# 9849* 11122 11124 11135 11149 11151 11153 11157 11159
EREG3 002754 6384 9850* 11122 11125 11128 11151 11153 11156 11157 11159
EREGC4 002756 639¢ 9851* 11124 11128 11143 11159
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EREGS

EREGSH

EREGY

ERRPNI=

ERRVEC=

EUFLO =

EXEAEB

EXPRES

£X1001

EXT002
4 =

FALUOL

FEA

FEC

FLXFRA=

FPALTHN

FPALTP

FPANIN

FPANYS

FPANOO

FPAPAN

FPAPIM

FPAPMS

FPARPOD

FPEMAZ

FPESCP

FPINST

FPLENF

FPMOAN

FPMOAP

FPMOIY

FPONES

FPPEND

FPPILT

FPPNFP

FPPONE

FPPRTI

FPPVEC=

FPS

FPSEFZ

FPSO

7PSi

FPTPOK

FPZEAN

FPPZEAP

FPZERO

002760

002762

002764

104406

000004

000012

045002

044710

025416

023474

000000

020532

002616

002614

104423

003024

003004

003032

003144

003030

003074

003012

003134

003010

003154

002620

002774

002624

003022

003002

003124

003050

030776

030616

030664

003046

030760

000244

002612

003164

000000

1477117

002622

003104

003070

003060

02-SEP-T7 17250

6408
6414

6428

989

2477

3236
4077

5042

5778

8249

129%

9784

67TH
675¢

9852«
9853+

5202

5273

5646

9213

9127

3394*

10072

3988

92168

9155§

91788

9176

702

8735+

3086

3268

9165

5044

2021

PDP-117/60 FP11-E HARDWARE DIAGNOSTIC
DAFPEA.P11

PPZOIM

FPOO11

FP1100

FSPDOL

FIN =

F1lpP =
GETBRK

GNS =

GTEAER

HACO

HAC1

HAC2

HAC3

HACA

HACS

LGP

LOGCAD

LOGCAT=

LOGCUA=

LOGFLG=

LOGJIAN=

LOGPBA=

LOGSVC=

LOGWHM=

LDOPNT=

LPTITE

| -

L
 

T 
T 

T
 
T
 
|
 
T

MAPADR

MAS

4ED

MEMERR=

MFACO

003114

003036

003054

015254

140200

040200

005724
b2g 22 2]

013334

044572

044604

044616

044630

044642

044654

000011

000020

000377

000012

17771717

0777717

000106

000107

000103

000104

000100

000102

000101

000105

104407

002645

024752

170007

076500

177744

002646

U
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4072

682¢%
6708

6744

4831

2404

239

1784

2717

10357

10370

4237

11168

11182

112544

11182

112563

112604

4449

4927

18768

10344

10358

4295%

11171

11194

11256%

711

747*

7594

714

1029

1034

NACY11 30(1045)

11128
9854+

1266

2541

3276

4167

5083

5939

8428

765

9789*

8621

6217

11113

8831+

7227

5254

5178

5942

9201

8750

3095

3278

9200

5055

3087

11137

9017+

7571

532§

5194

6066

5413

9756*

3632+

4046

9212k«

8680

3105

3290

9212%

5065

3088

MACY11 30(1045)
CROSS REFERENCE

4545

10345

10359

11176

11252

10126

T48#

9185

719

1169

2724

3325

4452

5126

6181

8732

5712

890

1167

2147

4174

9447

2377*

2474

2574

2878

3135~

3248

3328*

4987

10346

10360

11185

10167

726

2378

2480

2680

2884

3136

3262*

3329~

02-SEP-T77 22341 PAGE 226
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1402 1647 1802 2038

2713 2845 2881 2988

3319 3410 3538 3644
4446 4542 4654 4685

5120 5180 5251 5322

6176 6293 5688 6985

8722 8868 9003 103508
1771 1253 1254 1259

9163~ 9195+ 11113 11137

7572 7854 7865 10363

5394 5465 6172 7217

5249 5268 5320 $334

6173 7216

10451* 10454~

3746* 3982+ 4229~ 4276*

4074

8894 9016* 9031 9162+~

3114 3124 3138 3146

3300 3311 3321 3

9757* 10452* 10455*

5075 5085 5094 5104

3106 3107 3239 3240

02-SEP-77 22341 PAGE 227
TABLE -~ USER SYMBOLS

5105 5106 5123 5124

10347 10349 10350 10351
10361 10362 10363 10364

11191 11194 11250%

10161 10167

1813 2044 2138 2248

2892 2993 3090 3109

3543 3650 3770 3907

4659 4690 4721 4752

5257 5327 5397 5467

5693 6990 7113 7220
9013 9748 9909 * 9934

5855 5943 9012

901 937 933 996

1431 1514 1557 1645

2245 2257 3418 3546
9065 9182 9184 9191
9451 9752 9754 9911

2384 2393 2409 2410

2489 2592 2601* 2602

2693 2709* 2710 2716
2897 3089* 3093 3094

3154*> 3155* 3156* 3157
3256* 3267 32689 3287*
3330% 3in 3400* 3401

5389

4349

91488

3157

11218

5112

3259

7229

10352

10365

2388

3130

3998

4785

5556

7263

1007

1658

3653

9193

9914

2416

2608

2729

3095

3174=

3288+

3407

1290*

5405

5541«

11113

3167

5122

3260

7237

10353

10366

2420

3151

4026

4818

5642

7565

1029

1661

3773

9254

9920

2425

2621

2832+

3108«

3175«

3289

3528

5460

9693

11137

nn

5130

3990

10354

10367

2452

3171

4054

4981

5713

7858

1034

1819

4001

9256

10421

2441«

2637

2841+

3112*

3176+

3290

3529%

2413

3144

4021

4811

5637

7559

1316+~

5474

9695*

3238

4016

10355

10368

2484

3243

4082

5050

5782

8255

1060

1821

4029

9438

10428

2442

2638

2842

3113

177

3308%

3535

SEQ 0227

SEQ 0247

9783

5553

9697~

3248

4018

3EQ 0228

SEQ 0248

10356

10369

2615

3263

4147

5070

5852

8307

1126

2048

4057

9441

10430

2448

2644

2848

3114

3242~

3309

3638*



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.PL1L

MFACL 002656

MFAC2 002666

MFAC3 002676

NFACHY 002706
MPACS 002716

MFACSH 002726

MFACT 002736

ALK = 170004

L1434 = 170005

o0 = 100000

L3 = 177111

M2 = 177716

NA = 000000

NERPAS 003722

NOFPIE 002623

NONE = 000377

NdPAS1 003335

OFFCL1 025156

OFFCL2 025164

OFFTBA 025210

aLpecC 002766

oLbPS 002770

oLbse 002772

02-SEP-77 172350

3639~

4442

4719

5190+

5645%

5934

6290

7556*

84156

8790

8995

11188

11218

626%

2614*

2859

3758

4658*

5054*

5130

5561

5963=

7116*

7857

8456*

8873

11191

6278

6074

7575

8275*

8884

628§
B8240*

629%

86008

7268

1798

7811

8003

645§

646%

647%

3647

4450

4724

5194

5646

9105

2308*

8604

833

8003

7816

80178

9125*

9126~

9124*

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P11

PC =3000007

PIRY = 177772

PIRYVE= 000240

PRO = 000000

PRl = 000040

PR2 = 000100

PR3 = 000140

PR4 = 000200

PR = 000240

PR6 = 000300

PRY = 000340

PS = 177776

PSW = 177776

PHRVEC= 000024

P13z = 104210

R = 000000

RACX 044464

RACO 044476

RAC1 044510

RACLR3 045100

RAC2 044522

RAC3 044534

RAC4 044546

RACS 044560

RAND2 031252

RANFPS= 104422

RCEAE3 045016

RCSP00= 000100

RCVRES 044725

RESTRT 003654

RESVEC= 000010

RFEA = 000076

RFEC = 000036

RFLAG = 000144

RFPA = 000066

RNGCID 013440

RSERVC= 000141

RWHAMI= 000022

RO =%000000

02-SEP-77 17:50

60¢%

7811*

9897*

464

1404

638

544

55#

898+

1059+

1799

2373+

2991

4058

6970

7528*

7764*

7833*

7934*

1784*

7816

10009+

752

10370

706

702

10350

44

753

6217

11218

11180

11174

11291

11174

112442

9365%

8792

11282

1168

11269%

10545

704

1821

1557

4085

901

4341y

1431

897

789+

899

1125%

1386~

1800

2405~

2997~

4086

6989

7529

T765*

7834

7938

MACY11 30(1046)
CROSS REFERENCE TABLE -~ USER SYMBOLS

3747

9159

8614

8006¢%

9156*

9157*

9155*

MACY11 30(1046)

3753+

4536

4750

5265

5717

6054

6970

7753

9767

8624

9225*

9226*

9224

CROSS REFERENCE TABLE -- USER SYMBOLS

1900*

7946*

10116~

10358

1805

703

10351

1413+

754>

6220

11236%

11214

11176

11176

8941

9191

1661

4150

1007

937

790*

902+

1129+

1419+

1806

2437*

2999

4151

7250*

7530

1766*

7835*

8006*

4237

8014*

10135+

10359

70¢

10352

1443*

10510*

11238¢
11185

11182

10362¢

1819

4174

1140

791

916

1141

1446

1820

2469*

3419

4175

T7253*

7532+

7767

7836

8011+«

02-SEP-77 22341 PAGE 228

3757 3989% 4017* 4045+

45456 4552 4647 4657

4755 4771 4781 4788

5330* 5334 5401* 5405

5773* 5774 5781 5841

6055 6060% 5061 5084

5979* 6980% T7105* 7106*
7830* 7831* 7835% 78S5

8652 8666% 8675 8679

8872 8889 B8904% 8939

9046* 9047 11147 11166

11197 11200 11204 11206

2418% 2423% 2425 2450*

2655 2657 2685* 2691%

2897 3402* 3403* 3408
4075* 4247 4302* 4313+

4720% 4724 4751% 4155

5075 5092* 5093* 5094

5273 5331 5342 S402*

5856* 5858 5926 5927*

6074 6088 6186* 6187

7229 7269 1571 1574

8277* B278% 8279* 8280*
8547* 8552 8663 8715

8951 8952 9009 11147

11204 11207 11210 11212

5559* 5561 5787* 5789

6982* 6995 T7224% 1221

7865 7857 7871 1876

8450* 8451% 8452* £453*

11166 11174 11176 11182

3789 6301* 6304 6696*

8566 8899 9035 11171

8755 9041 11168 11182

8313 B43T* 3440 8B25*

8689* B8690% B691* 8692%

8949* 8950% 3951% 8952+

6067 6180 8238 8246

7857 8731

4564 4573 4582 4591

9270* 9288+ 11113 11117

9271* 9289* 11113 11117

9269* 9287* 11113 11117

02-SEP-T7 22341 PAGE 229

4241* 4300% 4308* 4316%

9090* 9093* 9099* 9104

10142* 10149* 10163* 10165%

10360 10361 10362 10363

705 748 150 754

10353 10354 10355 10356

1805* 1807* 1815

10511* 10520* 10526* 10540%

11188 11212 112408

11194 11242¢

2048 2147 2257 3418

4258 9184 9193

9182 9254 944) 9752

795% 796 798 799

938 995* 1008* 1011

1151* 1152 1163 1174

1504* 1558 1644 1657*

2049 2128% 2134* 2149

2597* 2633%* 2669% 2705*

3547 3554 3778 3897%

4259 4643% 4674% 4705+

7516* 7517* 1518* 7519

7533* 7534* 7535 7543

7769* 7770% 7771* 1772%

7842¢ 7845« 7855% 7856

BO13* 8220* 3232 8288+

SEQ 0229

SEQ 0249

40737 4246 4305* 4306 4310*

4662 4678 4688 4693 47109

4804 4814 4821 4985% 4987

5470* 5474 5539+ 5545* 5548

5842~ 5843 5844* 5858 5925*

65086* 6087 6166 6187 65283

7118 7251 7258 7505+« 7548*
8230 8236 8289 8294 8410
8681 8726 87217 8745 8760*
8943 8955 8967 8986 8994

11168 11171 11176 11180 11185

11207 11210 11212 11214 11215

2455* 2457 2482+ 2487* 2489

2693 2722«* 2727 2729 2854
3530 3531~ 3536 3748 3755+
4314+ 4451* 4456 4547+ 4552

4784* 4788 4817* 4821 5053«

5107% 5111+ 5112 5125% 5129+*

5413 5471* 5482 5540* 5547~

5928+ 5936* 5937* 5950 5962%

6291 6686 6977* 6978« 65983
7582 7585 7596 76017 7864

8283 8299 8326* 8423 8455*%
8728 8791 8858 8859 8863

11174 11176 11180 11185 11190

11215

5947+ 5948 5950 6071 > 6072*

7237 7266% 7269 7278 7572

8261 8271* 8272* 8273~ 8274*

8537+ 8548 85656 8739 8745
11185 11194 11200 11207

6698 6993+ 5995 1267* 7218

11176 11182 11194 11200 11207

B8 29* 8830~ 8852 8865* 8899

8704 8705* 8706% 8709 8712

8953 8964 9041 11168

8418 8425 8876

11144

11144

11144

SEQ 0230

S8Q 0290

4353* 5923 6051 7790 7793*

9327 9361* 9365*% 9406* 9891~

10203% 10220* 10544

10364 10365 10366 10367 10368

1413 10344 10345 10346 10347

10357

105 41*

3546 3653 3773 4001 4029

3911 10421 10428

B814* 915* 816 887 889*
1030% 1031 1032 1035+ 1038

1271 1275* 1278 1297* 1301~

1662 1790~ 1793* 1794 1795

2152 2238 2244~ 2259 2262
2817 2873 2983* 2984 2986*

3808 3A99x 3912 4002 4030

4736 4767* 4800 6674 6692

7522* T523* 1524+ 1525 7527+

7546 1577 7633% T7762% T763%

7773 7799 78013 7812 7817

7861* T862¢* 7876* 18771~ 7878

8291 8400 8412 8542« 550



PDP-11760 FP11-E HARDWARE DIAGNOSYIC
DAFPEA.PLL

.3 =%000001

R2 23000002

R3 =t000003

R4 =$000004

02-3Ep0-77 17150

8671*

8741+
8853

8970

9023+

9255%

9395+

9512

9564

9651
9710

9919+
9993

10109

10324

10431+

52¢

1161

2996

5929+

7578

8232

8820*

9188

9515

9626

9665*

9722*

10513

53

1761*

3698*

7548

7819

8231*

8807*

8990

9604~

54%

1507
1897

3895

4348~

5964

7807+~

8004~

8861

9569

9922

10536+

55%

2031

3396*

4651*

4741

4809*

8673

PDP~-11/50 FP11-E HARDWARE DIAGNOSTIC
DAFPEA.P11

RS =%000005

R6 =%000006

R7 =%000007

S = 000200

SDEADF 045032

SETDd = 104410

SETFP = 104412

SETUB = 104414

SGLDAT= 104421

SMN = 100200

SHP = 000200

sp =3000006

SSEBSF 045045

STACK = 001200

02-SEP-77 17:50

5168%

7252«

7916

8854*

9363

9564~

9627*

10301*

56¢4

1631*

2021+

2473

2979

3745*

4648

4714

4807

6048

6683

7252

7846*

8547

10279

57#

588

34334

3457

3677

11210

992

1650

6169*

7581

8563

8855

9366*

9572

9628*

10516

982*

1637

2034

2596*

2983

3753

4650

4735

4808

6055

6973

7285

745*

9215*

9326*

9387+

9479

9558*

9634+~

9723

9871

9928*

10055~

10120+

10157

10259

10323

10454

10519

11286%

323

MACY11 30(1046) 02-SEP-77 22:41 PAGE 230

CROSS REFERENCE TABLE -~ USER SYM3OLS

8576*

8800*

80884*

8981*

9096+

9326

9401

9516

9568+

9657+
9718

9953

10000

10115

10326

10531~

798*

1278

3896*

5935

7839

8291%

B848*

9386

9523*

9652

9667*

9954

905

1777

5724*

7555%

7828*

8290*

8839%

9387

9620

905

1640

2032

3921=

4352*

6288~

7809*

8545*

8975+

9571+

9925+

1001+

3093

3524+

4678*

4744

5054

8677*

8821

8885

8983*

9099

9320+

9405+

9518*

9580+

9659

9723~

9955

10008+

10120

10327

10539*

799

1304

4233

6164*

7916*

8410*

8855

9389

9550

9653~

9668*

9984*

987>

1778

5921+

1556

7829*

8292+

8847*

9390+

9627

1032*

1644

2034+

3986*

4442%

6681*

7822%

8572

8999

9586

10267

1003

3112

3557+

4579*

4745%

5074

MACY11 30(1046)
CROSS REFERENCE TABLE -- USER SYMBOLS

6170

7584%

8572

8850*

9367*

9578

9529*

10535*

985

1640

2114*

2601

3395«

3755

1627

2132

10356¢

765*

1555=

9125

9224

9331+

9403

9512+

9559*

9651«

9724+

9874

9953«

10058

10122

10161

10260

10324~

10456*

10527+

745

5283*

7594*

8799«

8861*

9369+

9582*

9851

987

1641

2118

2632*

3400

3756

4652

4743

5538*

6160%

6978

7563

7934

8977=

10282

743

3445

3460

3681

1632

2242

773>

1799

9126

9225

9332+«

9404

9513*

9560*

9652%

9775

9877+

9954+~

10059+

10123

10180~

10261

10325

10476

10531

811

8684* 8694 8703

8826 8820* 3829

8885* 8958~ 8959+

8984 8997 0998*

9178 9183 9185+

9329* 9330+ 9333

9431 9434 9437

9519% 9521« 9522

9584 9594~ 9805

9664 9668 9670

9753* 9847 9910

9956* 9962% 9963

10041 10042 10045

10123* 10180 10188%

10328* 10329* 10330

894~ 916 985*

1641* 1662 1791+

4271% 4272 4295

6174 667S* 6708

7917* 7918* 7919

B412* 8544* 8569

B8955% 8956* B957*
9392* 9396* 9397

9559 9569 9584

9654 9655% 9658*

9669% 9670 9673*

998§ 9988 9995

993 1049 1156*

1780% 2028+ 2030

5936 5963 6056

7606 7607+ 7618+

7830 7839 7843*
B4lL~ 8413 8562*%

8858* 8860 8968

9393* 9403~ 9551

9531+ 9849 10514

1049 1269 1272+

1876 1877* 1878*

2118* 2144 2228*

4014* 4042+ 4070*

4443* 4444~ 4536*
6604% 7553« 7557

7823* 7824* 7825«

8681* 8687 8697+

9468 9472% 9474

9587 9591 9603

10276* 10282% 10283*

1760* 1770 1774

3134 3155 3175

3634* 3663 4437+

4631 4602* 4683*

4771* 4772* 4774

5093 5111 5129

02-SEP-77 22:41 PAGE

5285* 6287 6675*
7602 76156 7759
8800 8801 8807

8970 8975* 8994+
9467 9470* 9471
9589% 9595* 9599

10268 10270* 10271+

1150% 1154 1156
1770 1771 1772

2224* 2228 2372
2637 2668* 2673
3402 3404 3523«

4438+ 4443 4444

4673 4679 4681

4744 4745 4766*
5545 5547 3916*

6164 6167 5168

6979 6980 6981

1558% 7569 7585+

7936 8003 8007

8995% 9001 9852
10300 10517 10534~

9853

3446 3447 3448

3461 3462 3561%

3683 3684 3685

1797 2036 2131

103548

777 811+ 820

1806 4347 4352

9127 9142+ 9145

92256 9253* 9257
9333 9336 9353*

9405 9431* 9432+

9514 9523 9624

9561* 9562% 9563

9653 9673 9674

9783~ 9786 9783

9878 9879+ 9882

9959% 9978* 9981+

10060 10061* 10064~

10124* 10125 10128

10181* 10188 10189*
10262% 10267 10268*

10330* 10331* 10332

10477 10488 10499

10533 10534 10535

8707
8832~

8962*

8999

9187

9334*

9440*

9524
9606*

9674*

9912

9964*

10058

10192

10331

995

9613*

10286~

1791

3233

4463*

4709*

4775*

5919«

231

6709*

7762

8808

9000

9472

9601

10272+

1255*

1773

23717

2704

3528

4532+

4682

4772

5919

6169

6982

7586

8009

10003~

3449

3568

3687

2241

821

T841*

9155

9261*

9354

9434~

9525*

9567*

9675

9789

9906*

9986

10065*

10130

10200

10269

10393

10512

10536

10332+

1011

10000*

1263*

3911=

5086

7803«

7848*

8679*

8973

9570

1298+

1881*

3404*

4161~

4538*

7578*

7831

8808

9552

9621~

10291~

1847+

3246

4531+

4710%

4776*

5929

3570

3689

10352¢%

834>

7844*

9156

9269

9357=

9435~

9549*

9624

9699

9818

9910*

10007

10069~

10136

10201~

10275

10395+

10513*

10537

8678*

9179

9402

9604

9661*

9708

10002

1289

3912

6682*

7805

7849*

8680*

8974+

9585

1383

1887+

3532*

4341

4539*

7582

7874

8818*

9561

9628

10292#

1848

3266

4559*

4712*

4804*

6048*

7006+

7775

8823

9354

9479+

9614~

10274

1302

1777*

2409

2836

3532

4538

4704*

4775

5922

6279*

7104

7588

8542

10083*

3451

3572

3690

835+

7847

9157

92790

93568

9450

9550*

9629

9700

9819

9912*

10008

10075*

10138*

10202~

10300

10420~

10514+«

10538

10422~

1130*

1825

4342

7112

7943

8692

9183

9404~

9605*

9662%

97190

10007*

1387

4230*

6683*

7812*

7881

8690

8981
9586*

1384

1899+

3640*

4342

4540*

1592

7875%

8840*

9556*

9630*

10293

1876

3288

4647*

4713*

4805*

6049

T099*

7782

8843

9357

9553

9624~

10288

1314

1781

2436

2841

3633

4539

4710

4776

5927

6285

7105

7638

8544

10269

3453

3574

3692

1255

7849

9178+

9271

9369

9453

9551*

9630

9702

9823

9919

10041+

10078*

10140*

10212

10301

10424

10515+

10539

8739

8844

8968

9021~

9198%

9388

9474

9558

9625

9704*

9917

9973

10078

10197

10427

1135*

2032*

5697

7549

8009

8699*

9186*

9513

9611%

9663

9716

10181

1637+

4248

7546*

7814

8007*

8698%

8984*

9592*

1398+

1891

3764*

4344

5922+

7799*

7878

8846

9567

9769*

10302«

2020~

3309

4648~

4714*

4807*

6166*

7126%

7184

8850~

9358

9555

9625*

10290~

1508

1884

2411

2872*

3638

4540

4712

4795*

5928

6287

7106

7639«

8545

10275~

3455

3667¢

1276+

8826*

9179+

9287

9370+

9467

9552+~

9631

9706*

9855

9921

10045+

10082

10148+

10213

10302

10426~

10516*

10544*

SEQ 0231

SEQ 0251

8740+

8849~

8969

9022

9253

9391+

9476%

9563+

9633*

9708

9918

9984

10082*

10219+

10429*

1154+

2992

5725%

7553

8230*

8801*

9187+

9514*

9619*

9664*

9718

10218*

1639

4278*

7547%

7817

8011

8804%

89838*

9603

1505

1895%

3891+

4347

59317

7801

7881

8859«

9626%

10298~

1555

1893

2468«

28717

3640

4642*

4713

4805

5045*

667T7*

1246*

7840*

8546

10277+

3456

3675

1302+

8832

9197

9288

9335%

9468*

9553

9632

9721*

9863

9922

10053

10109~

10152

10218

10303~

10427~

10517



PDP-11750 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P11

TYPE = 104401

TYPMAC

TYPOC

TYPON

TYPOS

L)

UBCNIR

UBESCP

UBRKDK

UBRKO4

UBTPOK

VECDON

YECINT

VYECTASB

wCSP00=

WFEA

WFEC

WFLAG

033674

104402

104404

104403

177400

002630

002626

031050

031032

002625

003716

003704

003174

000300

000276

000236

000344

LU
 

I 
TR
 
]

L144}

WINIT

WNUA

dSR

WWHAMI

X

000266

000352

000350

000346

000222

000200

ZAPHFP= 104416

104417

100177

000177

001000
k2 8 24 3 ] [+)

031700

031660

031636

034350

034324

034332

034342

001250

001236

001242

001346

034320
RXXRAN ]

ZAPWFP=

ZX1MN =

ZX1M2 =

SAPTHD

SASTAT=

$ASH64

SAS641

SAS644

SATYC

SATY1

SATY3

SATY4

SAUTD3

$BDADR
$BDDAT

$BELL

SCHARC

$CKSHR=

02-SEP~-77 17:50

804

9977

10081

2119

3985

1256

238¢

237%

303

10206

9556

9558%

9549%

10177

10175¢

10116

9897

3424
337%

339%

3784

10133*

10348

10369

10179%

10176%

101784%

9084

10143*

PDP-11750 FP11-E HARDWARE OIAGNOSTIC

DQFPEA.P11

SCLROW

SCLRFP

$CLRUB

SCMPWD

SCMPX

SCMP2W

SCMPAN

SCMTAG

5CHM1 =

035234

035372

035304

032204

032230

032214

032222

001210

000020

$CM2 = 000040

000020

035426

000100

$CM3 =

$CNDES

SCNT =

001404

001353

000001

001366

030474

003236

031230

035266

031476

030464

030450

001376

001377

030400

030442

001214

001230

035452

032724

001232

001406

001224

001344

001376

001406

001360

034570

001276

001275

031564

035424

001262

002610

sceuoe

S$CRLF

$D =

SDEVCT

$DOAGN

$DT

SDUBL

SDW

S$EADJ

SENDAD

$ENDCT

SENV

SENVM

$EOP

SEDPCT
SERFLG

SERMAX

SERPNT
SERROR

S$ERRPC

SERRTH
SERTTL

SESCAP
SETA3L

SETEND

SEATAL
SFFLG

SFILLC

SFILLS

SFIXFR

Hi4

SFPBRK

SFPS

001234

001240

$GDADR

$GDDAT

02~SEP-77 17:50

10353

10355

10357

96934
9594

9695%

9697%

324¢

3508

3738

3604

3734

10390#

10451}

10418%

10367

9696

10366

10365

740

361#

3744

361

3748

360

104743

1909

1922

19354

19484

1961#

838

828

9097

10068

10360

103968

10364

9099%

9094#

780

10113

9079%

90918

935

760*

10488§

9777

9863*

9965

9862*

759*

408g

10212*

10178+~

10136

10167

10363

10457%

9769

1794=

9693

MACY11 30(1046) 02-SEP-77 22:41 PAGE 234

TABLE ~— USER SYMBOLSCROSS REFERENCE

-838 9084

9983 9990

10294 103443

9950 9979

10062 10066

7564 8677
1450 9240

9261 9761%

9750* 10419*

1133

1060 1126

9920 10430

21358 2245

939

6723 6725

6753 6755

6788 6790

6818 6820

66851 6854
6885 6887

7015 7016

7032 7033
7049 8594¢

1406 1411

2229 2278

4041 4069

2125 2235

9861 9939

10150 10159*

MACY11 30(1046)
CRDSS REFERENCE TABLE -~ USER SYMBOLS

96998

741 749

3628 3634

3758 3768

362§ 363p

375% 3764

1910% 1911

1923 19243
1936# 1937}

19498 19508

196 2§ 1963%

9881 9892

7752 7863

91034

10074 10077

9930

9894 10111

10118 10186

9095

2305 9060*

9798 9821+

98454

9864 9865

9939

9820% 9926

10206 10215+

10167

9923

8730 8750

11128 11136

9851 9873 9875 9881

9992 9993 10006 18044

10542

9982 9987 10049 10070

103468

9185 9194

11139

10418* 10424*

10425

1422 1514 1645 1658

9065 9447

6728 6730 6732 6735

578 6760 6763 6765

6792 6795 5797 6799

6823 6825 6827 6830

6856 6858 6861 6863

6889 6892 6894 6896

7017 7019 7020 7021

7035 7036 7037 7039

8595 8596 B604 8608

1461 1502 1567 1628

2307 3405 3430 3533

4095 4137 4160 4243

10359§

101648

02-SEP-77 22:41 PAGE 235

755 758 759

3648 365¢ 3668 3678

3648 3658 3668 3674

1912 1913¢ 1914F 1915§
1925¢ 19268 19278 19284
1938 1939F 19408 1941}

1951 19524 1953 19544

1964 19658 196568 1967

9939 9971 9977 9992

9067 9068 9112 10371

10184 10208

9796 9798 9804 9826

9826

9871* 9872% 9874 9878%

9928 9939 10476+

102234

8302 8812 3816 BBS56

11137

9892
10057

10076

2129

6737

6767

6802

6832

6865

6899

7023

7040

8611

1636

3558

4282

368¢

368%

19164

1929%

1942%

1955%

19684

10006

10480

9856*

9879

8875

9969-

10063

10079

2239

6739

6770

6804

6834

6868

6901

7024

7041

8614

1766

3641

8541

369%

3694

19174

1930%
1943¢

1956%

1969¢

10081

9939

9939

8894

9971

10068

10345¢%

9256

6742

6772

68056

6840

6870

6903

7025

7043

8618

1787

3664

103588

3708

370#

19184

19314

19444

1957#

19704

10132

9939

8992

9972

10074

9438

6744

6774

6809

6842

6872

6906

7027

7044

8621

1851

3763

3714

3714

1919¢

19324

19454#

19584

19714

10167

10011

9011

SEQ 0235
SEQ 0255

9975

10077

9451

6746

6771

6811

6844

6878

6908

7028

7045

8624

2027

3803

SEQ 0236

SEQ 0256

3724

3724

1920%

19334
19456¢#

19594

19724

9031



POP-11/50 FP11-E HARDWARE DIAGNOSTIC BACY11 30(1046) 02-8EP-77 22141 PAGE 236 SEQ 0237DQFPEA.P11 02-SEP-77 17:50 CROSS REFERENCE TABLE ~- USER SYNBOLS SEQ 0257

$CET42 030454 9096#
SCTSHR= awaxes | 10348

S&AD = 000000 12
SHIBTS 001000 3104

SHINOM 031374 756 9362 9367 9389 9397 9402 9407%
SHr 003234 711# 10044
$ICNT 001216 3298 9811* 9812 9814* 9825
SILLOP 035640 10510 10526 105473,
$INTAG 001251 343
SITEMB 001226 333 9865 9896 9939 9956
114 4 001354 3B1E 9939 10157
SLFLG 034567 10216* 102223
SLORUM 031376 757 9331 9363 9366 9386 9395 . 9401* 9408¢#
S$LPADR 001220 330# 761 9802 9819 9823 9823 10499
SLPERR 001222 331s 762* 7645* 7653% 9802 9819* 9825 9906 10488
SLPPNT 035460 10351 104998
SLPTST 001260 348 9794
11} = 000001 1 208 9269
SMAIL 001356 i1 315 387 779 9817 9894 10111
SMBADR 001002 311
SNPFLG 034566 10176* 10182 10217 10221%.
$NSGAD 001372 3944 10192* 10195
$MSCLG 001374 395# 10197+
$MSGTY 001356 3888 10190 10198* 10210 10214
SMICNT 032722 9815 98254 '
$NULL 001274 3548 10138 10167
$NETST= 000001 839% 841 9304 9464 948 1080% 1082 12174 1219 13218 1323 1465% 1467

15708 1572 17054 1707 1976¢ 1978 2085% 2087 2195% 2197 23004 2314% 2316
2532% 2534 2772 2774 29418 2943 30354 3037 31878 3189 3341 3343 34664
3468 35788 3580 3696 3698 38423 344 39264 3928 40998 4101 4185% 41817
4389% 4391 44823 4484 4602 4504 49348 4936 4996%# 4998 5140# 5142 5211¢%
5213 5282 5284 5351% 5383 54228 542¢ 54918 5493 5596¢ 5598 5655# 5657
S729% 5731 5799¢ 5801 5867¢% 5869 5997¢ 5999 6113f 6115 62274 6229 66174
6619 6910#% 5920 7056% 7058 7155%. 7157 74378 7439 7669 1671 81754 8177
83543 8356 8475 8477 8631 8633 87648 8766 8908% 8910 9055#

socar 035014 10266* 10295* 10308§
$0MODE 035016 10261* 10265* 10270 10273* 10284* 10310¢
SOVER 032706 9779 9795 9803 9813 9822
$PASS 001364 391% 179 834 9088 9089* 9106 9323 9809 9826
$PASTY 001006 313

SPOWER 035646 10543 105508
SPWRAD 035634 105458
SPWRDN 035466 753 105104 10540
SPWIMG 035630 10543¢
$PWRUP 035540 10520 10526¢
$QUES 001352 3798 9939 10167
SRAND 031276 9327 9361 9355 93844
SRDCHR= **x*vrx g 10348
SRDDEC= *xwwar g 10348

SRDLIN= #*%taxn @ 10348
SADOCT= #eenrssx g 10348
SREGAD 001300 358%
SRECO 001302 3604 1253+ 1316 1425~ 7535 11126
SREGL 001304 3618 1254+ 1315 7511 7515 7532 1661*
SREG10 001322 368 7507+ 7629* 7756 7892+
SREG11 001324 369F 7541* 7586 T773* 7870 7871 111256

PDP-11/50 FP11-E HARDGARE DIAGNISTIC NACY11 30(1045) 02-SEP-77 22:41 PAGE 237 SEQ 0238DQFPEAR.P11 02-SEP-TT 17:50 CROSS REFERENCE TABLE -- USER SYMBOLS SEQ 0258

SREG12 001328 3708 7342* 7588* 1767« 7828 11126
SREG1I3 001330 371% 7537+ 7600 7642* 7775% 7776* 3013
$REG1l4 001332 372% 7801+ 7833 7835
$REGLS 001334 373 7805* 7824
SREGL5 001336 3748 7814+ 7826
SREG17 001340 3715 7819% 7822
$REG?2 001306 3628 1440+ 7514+~ 7522 7534 7657
$REG3 001310 363 7519* 7527 7547
SREG4 001312 3644 7525 7555
$REGS 001314 365¢ 7530+ 7574 7575
$REGS 001316 3664 7539+ 7589 71638 7780* 7893+ 71922 7936 11126
SREG? 001320 3678 7540 7598* 7639 7781+ 7786% 7943 11126SRNFPS 031150 9326¥ 10362
SRTNAD 030476 910S#
$R2A = tw#axn g 10348
SSAVRE= txameax g 10348
$SAVFE5 035644 10519* 10527 10528* 10529* 10549
$$864M 032112 9651 10370
$SCOPE 032320 ) 747 97464
$SETDW 035246 10352 10393%
$SETZP 035404 10354 104544
$SETUB 035330 10356 10424%
$SETUP= 000077 729# 746 747 749 751 753 155 156 758 759 751 9086 974179846 9304 9930
$SL 003240 7138 10057 10063
$SNGL 031220 9353¢ 10361
§STUP = 177777 T729%
$SVLAD 032652 9787 98164
$SVPC = 000204 287¢ 292
$SWR = 167400 1 12 376 377 378 758 759 761 762 885 93¢ 981 11241252 1380 1501 1625 1757 2019 2113 2223 2304 2366 2590 2830 29713079 kPERT 3392 3520 3630 3743 3889 3981 41135 4227 4435 4529 46384972 5037 5176 5247 5318 5387 5458 5536 5633 5695 5771 5839 59135042 6159 6277 6672 6958 71097 71205 7503 77151 8226 8407 8533 86598788 8936 9059 9076 9087 9098 9104 9106 9738 9739 9740 9741 97429773 9790 9792 9793 9796 9797 9793 9805 9806 9807 9819 9822 98259837 9838 9839 9840 9841 9859 9865 9901 9904 9939 10546$SWREG 001400 399% 782
$SWRYK= 000000 9742 9794
STESTN 001362 3904 9817 10010
STIYES 001342 3768 758* 934> 1758+~ 2022* 2304* 4228+ 5914+* 6043* 7508+ T755% 8660* 8788*8937+ 9059 9087 9805+ 9812 9815* 9825£14.4:] 001266 IS
S$TKS 001264 3508
STN = 000074 1% 12 839 885# 913 917 930 9348 946 981 986 1080 112441155 1217 1252# 1321 1380¢ 1465 15014 1570 16254 1638 1705 17574 13521976 2019% 2029 2085 2113 21569 2195 2223% 2279 2300 23044 2314 236642475 2532 2590¢ 2711 2772 2B830¢ 2879 2941 2977% 2985 3035 30794 318732318 3341 33928 3431 3466 3520% 3559 3578 36304 3665 3696 3743 33043842 e8I 3926 3981 4099 41354 4185 42274 4283 4389 44354 4464 44824529¢ 4560 4602 4638% 4928 4934 49724 4988 4996 5037# 5140 51764 52035211 5247% 5274 5282 5318% 5343 2351 5387# 5414 5422 5458¢% 5483 549155358 5546 5596 56334 3647 3655 5695# 5729 5771% 5790 5799 58394 58595867 5913¢ 5920 5997 6042y 6050 6113 6159#% 6165 6227 62774 6612 661766724 6914 6918 69684 7052 7056 70978 7127 7155 T7206% 7437 7503 % 76627669 TIS1% 8175 82264 8332 8354 8407H 8463 8475 8533% 8543 8631 B659%



PDP-11/60 FP11-E HARDNARE DIAGNOSTIC NACY11l 30(1046) 02-SEP-77 223141 PAGE 238 SEQ 0239DQFPEA.P11 02-SEP-77 17250 CROSS REFERENCE TABLE -- USER SYMBOLS SEQ 0259

8764 87883 8908 89368 9055 9059¢
(33 001272 353§ 10156* 10167
$TPFLG 001277 3573 10105 10167
S$TPS 001270 352F 10154 10167
STRAP 035020 751 10323
STRP = 000032 103364 10345¢ 10346§ 103473 103498 103508 10351% 10352# 10353% 103548 103554 10356%. 10357%

103585 10359% 10360#: 103618/ 103528 10363#: 10364F 10365§ 103664 103674 10368 10369 10370¢$TRPAD 035060 10330 10331 10243¢ .SISTM 001004 312 
.

STSTNN 001212 32714 789 9086* 9794 98158% 9817 9022 9826 9858 9939STYPBN= *=xvaxx 10348
STYPDS= *eeneax g 10348
SPYPE 034042 101058 10203 10336 10344
STYPEC 034254 10135 10142 10149 10154 10155
STYPER 033422 9891 9952#
STYPEX 034322 10150 10162 10155%
$TYPOC 034616 102644 10345
STYPON 034632 10263 102668 10347
STYPDS 034572 102598 10346
sus 035362 10423 10430
SUNIT 001370 393
SONITM 001010 3143
3USNR 001402 400§
SXTSTR 032456 9781%
SZPHFP 031406 94348 10358
SZPWFP 031400 ) 34318 10359
$2ZPXFP 031414 9433 94378
$SGET4= 000000 9098%
SOFILL 035015 10260* 10264 10274 10309%
$40CAT 000000 2728 9773 9858
- = 045520 257% 273 277% 287 288% 290% 292¢ 293¢ 299 3008 3024 3044 3234382 625§ 6264 627¢% 6288 6294 630# 631% 6324 729% 744 761 762

821 1039 1050 1142 3096 3115 3137 3158 3178 3249 3269 3291 3312
3332 4003 4031 4059 4087 4152 4175 5056 5076 5095 5113 5131 8746
8751 8756 8890 8895 8900 9027 9032 9037 9042 9072¢# 9106 9825 9926
9939 10016# 10167 102248 10522 10548

«SASTA=z *anxsx g 10176 10179
«$X = 001000 299% 304

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11l 30(1046) 02-SEP-77 22:41 PAGE 240 SEQ 0240DJIFPEA.P1] 02-8EP-77 17:50 CROSS REFERENCE TABLE -- MACRO NAMES SEQ 0260

CHASE1 20854 2195
CHASE2 2085¢ 2136 2246
CHASE3 20854 2168 2278
CHASE4 2085¢ 2191 2292

COMENT 8394 841 9464 948 10803 1082 1217% 1219 13214 1323 1465% 1467 15704 1572 1705¢%1707 1976#% 1978 2085% 2087 2195% 2197 23144 2316 25324 2534 27724 2774 29414 294330354 3037 31874 3189 33413 3343 3466# 3468 3579 3580 36964 3698 3342¢ 3844 3926#3928 4099¢ 4101 4185g 4187 4389% 4391 44028 4484 4602% 4604 4934¢ 4936 49964 49985140# 5142 5211% 5213 5282% 5284 5351% 5353 54228 5424 5491 5493 55964 5598 565545657 5729% 5731 5799% 5801 5867# 5869 5997% 5999 6113% 6115 6227% 5229 66174 66196918% 6920 7056% 7058 7155% 7157 74378 7439 7669¢ 7671 817sk 8177 3354% 3356 3475484717 8631% 8633 8764} 8766 8908# 8910
COMMEN 141

ENDCDM 141

EDPMAC 90724 9080

ERRORQ 354 907 918 1013 1020 1040 1051 1144 1177 1280 1306 1390 1453 1561 16641828 1838 2051 2154 2160 2264 2270 2395 2427 2459 2491 2623 2659 2695 27312863 2899 3001 3097 3116 3138 3159 3179 3250 3270 3292 3313 3333 3421 35493656 3780 3791 3914 4004 4032 4050 4088 4153 4177 4261 4458 4554 4664 46954726 4757 4790 4823 4989 5057 5077 5096 5114 5132 5196 5204 5267 5275 53365344 5407 5415 5476 5484 5563 5648 5719 5791 5860 5952 6076 6189 6306 67006997 7120 7231 7239 7271 7280 1509 7621 1645 7884 8263 8315 8442 8575 87478752 8757 8891 8896 8901 9028 9033 9038 9043 9133 9168 9203 9231 9244 92739291

ER.PNT 1 988 1157 1265 1291 1401 1646 1801 2037 2121 2231 2380 2412 2444 24762604 2540 2676 2712 2044 2880 2987 3084 3103 3122 3144 3165 32386 3256 32763298 3319 3409 3537 3643 3759 3900 3993 4021 4049 4077 4143 4167 4249 44454541 4653 4684 4715 4746 4717 4810 4974 5042 5063 5083 5102 5120 5179 92505321 5390 5461 5549 5636 5707 57117 5845 5938 6062 6175 6292 6687 5984 71077211 7254 7558 7850 8248 8301 8427 8553 8721 8867 9002ESCAPE 1414

GETPPI 141

SETSHR 1414

IFORKO 19024 1909 1910 1911 1912 1913 1917 1921 1925 1929 1933 1937 1941 1945 19491953 1957 1961 1965 1969
LP.TIT 1% 891 1169 1653 1812 2044 2137 2247 23838 2420 2452 2484 2616 2652 25882724 2856 2892 2993 3090 3109 3130 3151 3171 3243 3263 3284 3305 3325 34153543 3550 3770 3907 3998 4026 4054 4082 4147 4171 4255 4452 4548 4659 465904721 4752 4785 4818 4981 5050 5070 5089 5108 5126 5186 5257 5327 53917 54675556 5542 5713 5782 5852 5944 6068 6181 6298 6693 6990 7113 7220 7263 75657858 8255 8307 8434 8559 8732 8877 9013
NULT 1414

NEWTST 141 B39 930 946 1080 1217 1321 1465 1570 1705 1976 2085 2195 2300 23142532 2772 2941 3035 3187 3341 3466 3578 3696 3842 3926 4099 4185 4389 44824602 4934 1996 5140 5211 5282 5351 5422 5491 5596 5655 5729 5799 5867 59976113 6227 6617 6918 7056 7155 7437 7669 8175 8354 8475 8631 8764 8908 9055pPoP 141# 9403 10218 10219 10533 10534
PUSH 1414 9384 10179 10181 10202 10512 10518
REPORT 1414
SCOPE 364 384 933 980 1123 1251 1379 1500 1624 1756 2018 2112 2222 2303 23652589 2829 2976 3078 3230 3391 3519 3629 3742 3888 3980 4134 4226 4434 45284637 1971 5036 5175 5246 5317 5386 5457 5535 5632 5694 5770 5838 5912 60416;53 62176 6671 6967 7096 7205 7502 7750 8225 8406 8532 8658 8787 8935 9058908

SETPRI 1414 
.SETTRA 10336# 10345 10346 10347 10349 10350 10351 10352 10353 10354 10355 10356 10357 10358 10359



POP-11/60 FP11-E HARDWARE DIACNOSTIC

DQFPEA.P11

10360

Sgroe 1%

SKIP 1414

3559

5790

SLASH

SPACE

STARS

SERSU

TYPBIN

TYPDEC

TYPNAM

TYPNUM

TYPOCS 1413

TYPOCY

TYPTXT 141%

UPCODE 1%

X 63234

XX 6323%

6412

6507

6602

1902#

1923

1938

1953

1968

317#

374

317%

141§

1414

2532

4602

6113

103364

10360

TT194

SIFXKO

$SCMRE

$SCMTH

$SESCA

SSNEAT

§SSET

$SSETH

10361

1 413

913

3665

5859

78S

3009

7009

8630

285

946

2017

2941

3887

4996

5631

5517

8405

9151

9728

10373

763%

9874

10531

5328

6423

6518

7339

7401

6326

6421

6516

1909

1924

1939

1954

1969

360

375

839

2772

4934

6227

10345

10361

02-5EP-77 17150

10362

738

917

3804

5920

187
3435

7129

9747

9879

6333

6428

6523

7343
7405

6331

5426

6521

1910

1925

1940
1955

1970

351

930

2941

4996

6617

10346

10362

10363

986

4283

6050

806

3561

7903

9749

298

1080

2111
3035

3979

5140

5693

6918

8531

9265

9735

10434

6342

6437

6532

7347

7409

6336

6431

6526

1911

1926

1941

1956

1971

362

946

3035

5140

6918

10347

10363

PDP-11/50 FP11-E HARDWARE DIAGNQSTIC
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$$SKIP 141¢
3559

5790

-EQUAT 1¥

<HEADE 1§

-SETUP 1

-SKIP3 14

3839

5593

8351

<SACTI1 1%
<$APTY 1¢

<SAPTH 14

<SAPTY 1#

-3CMTR 1%

<SEDP 1#

<$SERRD 14
.$POWE 13

<SRAND 14

.$5C2P 1¢

-STRAP 1#

$TYER 1

.$TYPE 14

L$TYP) 14

«$40CA 1%

213

3665

5859

3

2

729

1214

3923

5652

283

36834

02-SEP-T7 17:50

917

3804

5920

1318

40956

5726

985

4283

6050

1702

4182

5796

MACY11 30(1045) 02-SEP-T7T 22:41
CROSS REFERENCE TABLE -~ MACRO. NAMES

10364

1155

5729

6966

8631

9283

9829

10459

1080

3187

5211

7056

10349

10364

MACY11 30(1045)
CROSS

1155

4464

6165

1973

13086

5864

10365

1638

4560

5611

10480

6352

6447

6542

7357

74117

6350

5445

6540

1913

1928

1943

1958

364

1217

3341

5282

7155

10350

10365

1638

4560

6612

2082

4479

PAGE 241

10366 10367 10368 10369

1852 2029 2169 2279

4927 4988 5203 5274
5913 7051 7127 7662

1188 1516 1547 1678

4286 4332 4385 4833
so70 8099 8128 8150

9766 9772

382 385 730 734

1250 1321 1379 1465

2296 2300 2302 2311
3229 3341 33990 3466
4185 4225 4389 4433

5248 5282 5316 5351
5799 5837 5867 5911

7095 7155 7204 7437

8764 8786 8968 8934
9303 9340 9375 9411

9942 10019 10085 10090

10491 10503 10504 10508

6361 6366 6371 6380

6456 6461 6466 6475

6551 6556 6561 6570

71361 7365 7369 7373
7421 7425

6355 6364 6369 6374

5450 6459 5464 6469

6545 6554 6559 6564

1914 1915 1915 1917

1929 1930 1931 1932
1944 1945 19456 1947
1959 1960 1961 1962

365 366 367 368

1321 1465 1570 1705

3466 3578 3695 3842
5351 5422 5491 5596

7437 7669 8175 8354

10351 10352 10353 10354
10366 10367 10368 10369

02-SEP-T77 22:41 PAGE 242

REFERENCE TABLE ~- MACRD NAMES

1852 2029 2169 2279

4928 4988 5203 5274

6914 7052 1127 7662

2529 2769 2933 3032

4599 4931 4993 5137

5110 6224 5614 69155994

10370

2475
5343

8332

1854
4930

8170

839

1499

2314

3518

4482

5385

5997

7501

9052

9457

10170

10524

6385

5480

6575

7377

6383

6478

6573

1918

1933

1948

1963

369

1976

3926

5655

8475

10355

10370

247S

5343

8332

3184

5208

7053

6390

6485

6580

7381

6389

6483

6578

1919

1934

1949

1964

370

2085

4099

5729

8631

10356

2711

5414

8463

3338

5279

7152

3628

4602

5456

6113

7749

9057

9529

10232

5399

65494

6589

7385

6393

5488

6583

1920

1935

1950

1965

371

2195

4185

5799

1764

10357

2879

5483

8543

3463

5348

7434

2985

5546

2500

6091

8465

930

1705

2588

3696

4636

5491

6157

8175

9069

9532

10236

6404

6499

6594

7389

5402

6497

6592

1921

1936

1951

1966

372

2300

4389

5867

8908

10358

2985

5546

3575

5419

7666

SEQ 0241

SEQ 0261

6409

6504

5599

7393

6407

6502

6597

1922

1937

1952

1967

373

2314

4482

5997

9055

10339

SEQ 0242

SEQ 0262

3431

5647

3693

3488

8172



PDP-11/50 FP11-E HARDWARE DIAGNOSTIC
02-SEP-77 17:50

8588

2997

9398

10124

6692

4024

1771

10118

4298

4343

3754

8543

770

2453

3264

4256

5127

5182

8733

8689

3911

9400

10189

4146

1880

7523

9954

7763

8450

8461

4239

917

1824

2458

2985

3779

4725

5343

6305

7935

8836

9574

9974

10475

4296

4304

9799

1772

3134

5953

8833

9706

1413

7835

9333

7607

1774

9474

10150

7785

71558

4649

B716

781

2485

3285

4350

5187

6299

8751

8591

4314

9519

10201

4170

7533

7524

9965

7843
8455

8685

7791

986

1894

2475

3000

3790

4756

5406

6699

7937

8890

9590

9985

7631
4312

9869

1816

3155

5964

8853

9753

1773

7878

9334

7619

1884

9516

10186

9600

7662

4680

8803

831

2617

3306

4453

5258

6694

8813

PDP~11760 FP11-E HARDWARE DIAGROSTIC
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DAQFPEA.P11

ABSF 3649

A0C 7844

ADD 2996

9397

9966

ADDD 6297

ADDPF 3996
Asd 1030

ASHC 7555

ASL 7517

9591

ASR 1877

ASRB 8271

BCcC 1879
8Cs 1785

BEQ 797

1663

2426

2879

3549

4663

5274

6188

7640

8756

9473

9927

10209

BGE 1849

BCT 1779

BAI 9121

BIC 898

3093

5129

8717

9518

8IC3 17717

8IS 938

7824

9187

BISB 1776

BIT 830

9082

Brrs 10113

BLE 4273

BLOS 817

LT 792

BMI 1155

7818

INE T44

2421

3244

4172

5109

6085

8570

DQFPEA.P11

9394

10121

BPL 7286

BR 273

2056

2869

4732

7654

9355

9806

10278

CPCC 1164

CLC 1883

CLR 742

1295

3135

3749

7539

8537

9756

10528

CLPB 902

9695

CLRD 3904

7215

CLRF 1296

o1 4 743

1662

2425

2878

4175

8750

9812

CMPB 780

CMPF 3414

con 1001

CoMB 4276

DEC 1847

DECB 10140

DLV 3098

DIVF 6989

EMT 35

HALT 272

INC 835

2600

3894

4800

7589

9393

INCB 8760

10T 36

Jup 281

JSR 1784

10135

LDCDF 5396

LDCFD 5466

9517

10129

7605

772

2159

2905

4763

7923

9433

9868

7582

1272

7587

3921

10143

8959

9903

1134

2633

3899

4803

7598

9514

8904

277

4631

4237

10142

9709

10137

8854

800

2165

3006

4796

7927

9520

9900

10392

4307

7159

1407

3176

3897

5724

102084

9932

1153

2636

4236

5544

6315

4241

10149

9711

10151

9714

913

2169

3431

4829

7939

9556

9961

10423

4315

779

1504

3247

4233

7554

8804

9762

1443

9757

5047

8237

3128

816

1848

2474

2999

42995

9112

9930

7596

5930

10295

10107

1635

2669

4271

5701

7789

9816

6710

7790

10203

MACY11 30(1045)

9396

7527

9525

10213

4254

7547

7764

10059

7917

1004
2029

9916

1805

7938

9450

9956

1893

9718

77183

4711

884S

892

2653

3326

4549

5328

6991

8878

MACY11 30(1046)

9399

7528

9589

10262

7823

7765

10328

8323

1012
2050

2603

3118

4003

4822

5471S

7119

8008

8960

9768

9994

7894

9092

2391

3246

6086

8953

10055

1889

8011

9721

5960

9792

02-SEP-77 22:41 PAGE 244
CROSS REFERENCE TABLE -- PERMANSNT SYMBOLS

77N

9601

10272

7825

7770

10329

8326

3544

4691

5468

7221

9014

02~SEP-77 22:41

7849

9634

10395

7834

7807

8684

2857

3651

4722

5557

7264

9048

CROSS REFERENCE TABLE -- PERMANENT SYMBOLS

9717

10158

9902

1017

2269

10323

9894

7630

10521

1764

2672

4441

5933

7892

9855

7007

7798

9719

10185

10073

1024

2275

3665

5569

8332

9508

10005

10522

8811

815

1657

3289

4351

7606

8958

9804

3394

10060

5067

8417

3149

916

2049

2602

3547

4303

9578

10111

7633

10547

2026

2705

4535

6059

3243

9862

7268

7811

9779

10191

10106

1046

2279

3800

5967

8463

9595

10050

10548

10126

7642

2117

2708

46 46

- 6163

8298
10214

1659

7815

9808

10194

10155

1061

2401

3804

6089

10108

934

2305

3330

5539

7756

9050

9820

3632

10159

5087

3280

1038

2149

2638

3778
4344

9708

10128

7657

2221

2840

4674

6282

8540

10290

7663

9099

8687 8690

9657 9658

10428 10456

8711 8828

7808 7948

8837 8974

1142 1175
2153 2258

2658 26795

3178 3249
4087 4152

5076 5095
5647 5718

7270 7279

8284 8314

9037 9042

9797 9801

10047 10114

2487 2619

3309 3329

7829 7875

8988 9089

10422

5936 5937

3719 8854

10292 10429

7943 8009

9859 9866

10141 10297

5545 5920

9573

1814 1826

2893 2994

TN 3908

4753 4786

5643 5714

7566 7859

9083 9113

PAGE 245

9867 9895

10211 10287
10285

1183 1273

2433 2465

4279 4283

5195 6313

8700 8718

9615 9694

10134 10144

935 9917

2363 2373

3401 3403

5540 5774

7781 7827

9062 9086

9845 9913

3745 3982
10215 10216

5635 5702

3281 3282

1049 1174
2152 2254

2657 2674

3789 3912

5561 6049

9710 9716

10135 10157

7661 7893

2376 2405

2873 2876

1677 4705

65680 6708
3670 8798

10293 10529

7898 7901

9327 9361

1279

2260

2694

3269

4176

5113

5790

7583

8441

9097

9810

10127

2655

3775

7877

9185

6060

8865

8283

9904

7896

2408

2982

4708

6976

8948

7919

9365

7643

2045

3110

4027

4982

5853

8308

9166

9935

1388

2629

4464

6914

8841

9781

10160

1129

2597

3531

5842

7933

9432

10276

5541

10391

5849

3303

1304

2262

2710

4030

7784

9717%

10184

9090

9046

9675

8983

8704

1451

2379

2730

3312

4277

5195

5951

7597

8695

9160

9860

10183

2727

5074

8677

9194

7584

8973

8816

10046

7800

2139

3131

4055

5051

5945

8435

9201

9957

1673

2665

4560

7052

8989

9787

10177

1259

2832

3639

5843

8004

9580

10390

8666

10419

5926

3323

1446

2378

2729

4058

7881

9788

9116

2440

3527

4739

7103

8966

9104

9897

9370

9724

9329

8846

1559

2394

2843

3332

4457

5203

6050

7603

8746

9214

9905

10187

2859

5093

8680

9330

7594

8984

8835

10474

7804

2249

3152

4083

5071

5961

8560

9229

10112

1836

2701

4670

7127

9143

9790

10199

1269

3094

3747

5844

8535

9587

10418

8794

10452

6054

5785

1450

2393

2842

4086

8569

9794

9595

2469

3637

4767

7249

9088

9717

10003

SEQ 0243

SEQ 0263

939§

9854

9391

2895

5111

8712

9332

7639

8990

9047

7813

2389

3172

4143

5090

5069

8567

9242

SEQ 0244

SEQ 0264

10119

1852

2737

4701

7235

9176

9803

10263

9962

2472

3752

4770

7552

9240

10116
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Locrr 7112

LDD 4545

5069

5389

6291

8728

LDEXP 2991

Lor 2384

2888

3240

3990

5185

LDFPS 1138

2978

4076

5634

8226

Lous 999

4015

L) 741

762

111

993

1263

1507

1780

2030

2409

2841

3530

4042

4443

4673

4743

5039

5928

6283

6977

7505

7548

1769

7840

8230

B546

8801

8937

8998

9147

9226

9354

9402

9476

9554

9584

9633

9761

4546

5085

5394

6686

8872

389S

2416

3086

3258

4016

5548

1257

3080

4142

5595

8407

1385

4043

745

765

814

995

1264

1508

1781

2031

2436

2872

3532

4070

4444

4678

4744

5538

5929

5284

6978

7508

7549

1773

7842

8231

8547

8807

8949

8999

9155

9253

9357

9403

9478

9555

9585

9651

9765

4657

5088

5460

7216

8873
5704

2448

3087

3259

4018

5553

1384

3232

4166

9000

9156

9257

9358

9404

9479

9558

95086

9652

9769

9157

9261

9362

9405

9512

9559

9603

9653

9783
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9823

9906

9978

10064

10198

10303

10476

10527

MOve 1878

10156

10425

MUL 7578

9qULD 8252
MOLF 3542

NEG 7529

NOP 1652

RESET 9093

ROL 1887

9594

ROR 1792

8840

RORB 1793

RYI 174

9725

RTS 1900

RTT 822

$ac 9660

SEC 1885

SETD 5189

SETF 4244

s0B 1135

8233

STCODF 5326
STCFD 5256

STD 4547

5086

5706

7267

8420

STEXP 2992

b2 44 2386

2890

3287

4045

7116

STFPS 1386

SIST 1387

so8 1800

SUBF 4052

SWAB 10061

SXT 9606

TRAP 10336

10360

ST 1003

978%

TSTH 891

9847

9910

9981

10069

10200

10304

10488

10531

2308

10175

10455

8306

3768

7772

1810

8698

10053

8272

8975

9148

9324

4300

9661

4299

5260

51684

3429

8292

4558

5092

5716

1568

8426

9848

9912

9984

10075

10202

10324

10499

10533

7585

10176

3432

8538

10271

2043

8699

10054

8273

8976

9216

9938

4308

9662

7945

5400

5255

3557

8413

4689

5107

5856

7569

8431

2450

3108

3304

4051

8564

8735

1440

4306

9519

10346

10362

7285

9809

1654

9849

9919

9986

10078

10212

10325

10510

10534

7799
10178

MACY11 30(1046)

4719

9604

9654

9764

MACY11 30(1046)

4750

7876

8290

8672

8826

8955

9064

9179

9270

9366

9434

9514

9561

9605

9655

9786

02-5BP-77 22141 PAGE 246
CROSS REFERENCE TABLE -~ PERMANENT SYNBOLS

9814

4816

5178

6051

8294

2684

9815

22:41 PAGE 247
CRDSS REFERENCE TABLE -- PERMANENT SYMBOLS

9850

9921

9993

10082

10218

10330

10511

10535

7803

10260

9101

8706

10279

8278

9611

9251

10305

4353

9666

9851

9922

9995

10109

10219

10331

10512

10536

7812

10251

9102

eg1s

10280

8279

9612

9262

10333

7946

9669

4559

8823

4782

5191

6053

8239

8741

2614

3147

3324

4079

9162

8881

9608

10350

10365

8694

9988

2044

4781 4783

5122 5123

5923 5934

7856 8236

2644 2848

3107 324

33 3407

4074 4140
8552

15581 1643
asa 3631

4639 4973

5171 6174
8871 8875

1786 2033
9770 9924

751 752

775 776

834 87

1150 1154

1301 1302

1639 1640

1806 1820

2128 2134

2601 2632

3233 3395

3745 3753

4302 4305

4538 45319

4704 4709

4774 4775

5773 57718

6056 6150

6676 66177

7099 7100

7522 1528

7517 7638

7805 7814

71916 7922
8291 8409

B676 85679

8832 8843

8967 8968

9093 9096

9183 9188

92711 9287
9357 9359

9435 9437

9515 9522

9562 9563

9624 9625

9673 9674

9789 9802

02-SEP-T7

9852 9853

9923 9925

9997 10000

10110 10115
10259 10267

10332 10393

10513 10514

10537 10538
7817 9328

10254 102565

8819 8820

10281 10283

8230 8451

9613

9280 9298

10398 10432

8014 9406

3725 6288

8850 8978

4784 4015

5261 5262

6071 6186

8240 8247

8742 8885

2645 2550

3154 3168

3328 3767

4145 4165

9915

9017 9153

9659 9664

10351 10352
10366 10367

8715 8853

10122 10130

2138 2248

9855

9928

10002

10123

10268

10396

10515

10539

9693

102656

8sat

8452

9337

10457

10009

56084

1817

5330

6296

8252

8885

2682

3174

3774
4169

9668

10353

103639

8985

10152

2383

9858

9936

10007

10138

10269

10397

10516

10540

9697

10270

8847

8453

9371

10478

10083

6709

9670

10354

10369

9140

10190

2420

9863

9953

10008

10180

10275

10420

10517

10541

9865

10273

8848

8456

9454

10489

10165

7006

4985

5401

6691

8295

9022

2718

3242

3991

4451

9864

10355

10370

9213

10208

2452

9818

9871

9954

10041

10181

10282

10424

10518

10544

9896

10274

8849

8457

9480

10500

10220

7126

5045

5402

6696

8300

9023

2722

3261

3995

5559

9872

10356

9259

10210

2484

9874

9959

10042

10188

10300

10427

10519

9909

10293

9392

8458

95256

10546

7253

5053

5470

7223

8305

2850

3262

4017

5787

9877

10357

9471

10288

2616

5049

5320

6173

8726

2852

3238

3758

44499

2591

4020

5459

7506

9918

3765

760

798

985

1255

1398

1761

2023

2317

2836

3524

3986

4438

4651

4740

4808

5922

6170

6972

7251

7543

7762

7836

8007

8544

8799

8861

8995

9145

9224

9336

9390

9470

95%2

9570

9631

9722

9821

9878

9967

10045

10192

10301

10431

10520

10120

10327

9592

8838

9635

7845

5066

5471

7224

8310

2854

3279

4019

6988

10195

10358

9572

10326

2652

SEQ 0245

SEQ. 0265

5065

5325

6290

8727

987

1258

1419

1770

2028

2404

2837

3528

4014

4442

4652

4741

4809

5927

6279

6973

7252

7546

77617

7839

8229

8545

8800

8884

8997

91456

9225

9353

9401

9472

9553

9571

9632

9723

9822

SEQ 0245

SEQ 0266

9479

9973

10058

10197

10302

10454

10528

10148

10394

9593

8839

9675

7846

5073

5645

7266

8419

2886

3283

4023

6993

10359

9617

2688



PDP-11/60 FP11-E HARDMARE DIAGNOSTIC

DQFPEA.P11

TSTF

«ASCII

«ASCIZ

» BLKW

«BYIE

«ENABL

<END

-ENDC

980

1251

1572

1868

1924

1939

1954

1969

2111

2223

2315

2590

2910

3111

3343

35719

3808

4084

4287

4550

4931

5091

5259

5415

02-SEP-77 17150

2892

3770

987

1322

1624

1911

1926

1941

1956

1971

2113

2237

2364

2654

2943

3153

3391

3628

3844

4101

4386

4603

4936

5128

5283

5424

2993
3907

4785

11264

529

355

1862

8094

8122

8165

127

378

758

893

1064

1323

1625

1912

1927

1942

1957

1972

2125

2243

2365

2690

2975

3173

3392

3529

3887

4133

4390

4604

4970

5141

5284

5456

PPP-11/50 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P11

-EQULY

-EVEN

«IF

5572

5731

5911

6115

6338

6409

6480

6550

6619

7057

7438

7904

8333

8532

8787

9069

9221

9729

9795

9863

10176

10351

10366

0509

35

119

386

1

3589

749

841

986

1378

1705

1916

1931

1946

1961

2017

2152

2285

2500

2857

3091

3343

3628

3889

4172

4464

4786

5051

5258

5424

5633

5801

6042

02-SEP-77 17:50

5597

5769

5912

6157

6341

6414

6485

6556

6670

7058

7439

7991

B335

8533

8788

9072

92656

9732

9796

9891

10179

10352

10367

10518

36

120

593

3

376

751

883

1063

1380

1707

1917

1932

1947

1962

2019

2169

2296

5598

5770

5913

6158

6347

6417

6490

6561

6671

7095

7501

8035

3344

8544

8879

9075

9281

9736

9798

9892

10206

10353

10368

10519

5631

5771

5921

6159

6352

6423

6493

6566

6672

7096

7502

8071

8355

8561

8909

9076

9284

9743

9800

9893

10221

10354

10369

10525

a9

122

10016

99

378

755

892

1082

1467

1757

1919

1934

1949

1964

2045

2195

2302

2588

2909

3152

3416

3665

3928

4225
4527

4928

5109

5284

5468

5655

5853

6091
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CROSS AEFERRNCE TABLE -~ PERMANENT. SYMBOLS

3090
3998

4818

5782

8307

9713

718

713

10590

10666

10751
10832

10926

11012

11073

11236

11266

529

356

1863

8095

8123

8166

141

379

759

914

1081

1378

1639

1913

1928

1943

1958

1973

2127

2250

2366

2712

2976

3188

3417

3530

sas

4134

4391

4536

4971

5142

5316

5457

MACY11 30(1046)

3109

4026

1929

1944

1959

1977
2133

2260

2390

2726

2977

3189

3432

3652

3889

4135

4433

4637

4972

5174

5317

5458

3130

3656

3909

4149

4434

4538

4983

3175

5318

5469

02-SEP-T7 22:41

3151

4082

5070

5058
8732

10072

98084

10601

10683

10768

10848

10941

11024
11087

11242

11274

832

398

8083

8111

8140

8169

-290

1123

4989

5176

5329

5484

CROSS REFEREWCE TABLE —-- PERMANENT SYMBOLS

5632

5784

5946

61566

6357

6428

6499

6569

6695

7097

7503

8100

8356

8591

8910

9078

9301

9747

9807

9901

10233

10355

10370

10533

90

123

10224

127

382

756

913

1122

1499

1814

1920

193S

1950

1965

2058

2197

2304

2590

2941

3172

3431

3668

3979

4227

4529

4930

5127

5316

5483

3637

5859

6113

5633

5791

5970

5183

6360

6433

6504

6575

6713

7115

1567

8129

8405

8631

8934

9086

9304

9748

9811

9930

10237

10356

10371

10534

91

124

10552

208

383

758

9117

1124

1501

1852

1921

5644

5800

5998

5199

6366

3648

5801

3171 3243

4147 411
5089- 5108

518l 6299
8802 8844

10105 10154

9885 10012

" 10606 10611
10687 10694

10773 10776

.10854 10861

10948 10951

11028 11030
11089 11091

11244 11246

11276 11278

606 607

3084 8085

8112 8113

8141 8142

9898 9899

292 297

729 733

786 788

932 933

1124 1156

1467 1499

1707 1755

1917 1918

1932 1933

1947 1948

1962 1963

2018 2019

2153 2170

2285 2299

2476 2486

2774 2028

3010 3036

3231 3245

3468 3518

3697 3698

3928 3979

4186 4187

4454 4465

4692 4723

4997 4998

5188 5204

5344 5352

5492 5493

PAGE 249

5655 5657

5837 5838

6040 6041

5229 6275

6376 6379

6447 6452

5518 6523

5588 6594

65920 6966
7158 7157

7671 7749

8176 8177

843§ 8464

8657 8659

9015 9055

9096 9098

9412 9458

9759 9767

9822 9825

9943 10020

10344 10345

10359 10360

10435 10460

10553 10555

94 95

11294

290 296

4190 729
779 785

932 934

1183 1217

1570 1572

1909 1910

192¢ 1925

1939 1940

1954 1955

1969 1970

2113 2125

2236 2237
2364 2366

2711 2725

2985 2994

3231 3244

3518 3520

3743 3771

4055 4083

4332 4385

1604 4636

4972 4982

53175 5187
5351 5353

5536 5546

5729 5731

5913 $920

6165 6182

298

787

10550

10790

10876

10970

11043

11105

11250

11282

610

8087

8115

8144

10222

306

745

809

944

1186

1501

1757

1920

1935

1950

1965

2046

2196

2302

2533

2830

3077

3286

3520

3742

3981

4226

4484

4787

5036

5213

5385

5535

5694

5854

6051

62717

6390

6461

6531

6604

6968

7205

7751

8225

8475

8734

9057

9106

9530

9778

9830

10091

10347

10362

10481

97

3305

4452

5257

7113

8992

10206

10559

10631

10712

10795
10883

10974

11048

11222

11252

11284

619

8088

8115

8145

10223

320

746

828

947

1218

1517

1815

1921

1936

1951

1966

2059

2197

2303

2534

2858

3078

3307

3545

3743

4000

42217

4527

4820

5037

5245

5386

5536

319

740

gos

948

1252

1638

1913

1928

1943

1958

1973

2132

2259

2453

2774

3037

3306

3561

3842

4133

4433

4691

4998

5213

5398

5596

5783

5997

6229

3325

4548

5327

7220

9013

10564

10635

10717

10800

10889

10979

11051

11224

11254

11286

621

8089

8117

8146

10306

324

749

840

948

1219

1548

1853

1922

1937

1952

1967

2086

2221

2304

2588

2880

3079

3327

3560

3772

4028

4257

4528

4834

5052

5246

5387

5547

5715

5868

6092

5328

6398

6471

6542

6613

7010

7222

7860

8257

8477

8766

9059

9113

9639

9791

9837

10171

10349

10364

10504

117

323

745

828

979

1321

1655

1914

1929

1944

1959

1976

2139

2262

2475

2828

3077

3326

3578

3844

4135

4435

4722

5035

5245

5414

5598

5790

5999

6275

SEQ 0247

SEQ 0267

979

1250

1571

1855

1923

1938

1953

1963

2087

2222

2314

2589

2894

3092

3342

3562

3805

4056

4284

4529

4929

5072

5247

5399

5558

SEQ 0248

SEQ 0268

5730

5869

6114

6333

6404

6474

6547

6618

7053

1265

7863

8309

8531

8786

9067

9152

9680

9794

9847

10175

10350

10365

10505

118



PDP-11/50 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P11

-IFF

6299

6369

6414

6464

6509

6559

6604

7052

7439

8070

8356

8631

9052

9096

9411

9766

9825

9938

10313

10357

10373

10544

35

734

932

1170

1548

1868

1923

1938

1953

1968

2112

2237

2366

2726

2994

3245

3520

3771

4084

4386

4637

4982

5187

5353

5547

5731

5921

6182

6374

6469

6564

6919

7157

7859

02-SEP-77 173250

6326

6371

5421

6466

6516

6561

6612

7056

7501

8099

8405

8633

9055

9098

9457

9772

9826

9939

10317

10358

10400

10546

212

745

933

1186

1571

1909

1924

1939

1954

1969

2113

2242

2390

27141

3010

3265

3544

3805

4100

1390

4638

4989

5204

5386

5557

5170

5945

6199

5385

6480

6575

5920

7205

7904

6328

6374

6423

6469

6485

6580

6967

7206

7991

6331

6376

6426

6471

6521

6566

6619

7095

7566

8150

8435

8659

5783

5998

6229

6393

6488

6583

6968

7221

8035

POP-11/50 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P11

- IFT

«IFTF

«IIF

«IRP

«LIST

8333

8544

8910

9106

9530

9795

10175

10544

208

1918

1933

1948

1963

2149

2653

3326

4650

5398

6336

6385

6431

6480

6526

6575

7264

9892

9804

2

1157

2124

2676

3124

3409

4051

4684

5065

5461

6065

7558

8870

9825

10345

10361

729

2532

4602

6113

9080

1

371

136

946

1910

1925

1940

1955
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8335

8560

8935

9109

9533

9798

10233

10555

828

1919

1934

1949

1964

2152

2689

3416

4591

5468

6338

5388

6433

6483

5528

6578

7566

9868

7

1160

2231

2679

3144

3412

4077

4687

5083

5464

6175

7561

9002

9826

10346

10362

839

27172

4934

6227

9385

141

372

1317

981

1911

1326

1941

1956

9825

10237

892

1920

1935

1950

1965

2175

2725

3544

4722

5557

6345

6390

6440

6485

5535

6580

7859

12

1265

2234

2712

3146

3537

4079

4715

5085

5549

6178

7850

9005

9837

10347

10363

2941

4996

6617

9403

373

753

1080

1912

1927

1942

1957

9826

10314

1170

1921

1936

1951

1966

2235

2857
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CROSS REFERENCE TABLE -~ PERMANENT SYNBOLS

6333

6383

6428

6478

6523

6573

8670

MACY11 30(1046)

9830

10318

1655

1922

1937

1952

1967

2236

6338 6345 5347 6350
6388 6390 5393 6395
6433 6440 5442 6448

5483 6485 5488 5490
6528 653% 6537 6540
6578 6580 6583 6588

6694 6712 5914 6918

7127 7129 7155 7157
7671 7749 7751 7752
8177 8224 8226 8256

8474 8475 8477 8531
8766 8786 8788 8878

9069 9074 9075 9076

9151 9220 9265 9269

9679 9728 9731 9735

9794 9796 9797 9798

9859 9886 9868 9891

10111 10170 10174 10176

10348 10349 10350 10351
10353 10354 10365 10366

10503 10504 10508 10518

299 306 320 324

840 841 884 885

980 981 987 1064

1322 1323 1379- 1380

1655 1676 1706 1707

1914 1915 19156 1917
1929 1930 1931 1932

1944 1945 1945 1947

1959 1960 1961 1962

1977 1978 2013 2019

2139 2150 2153 2170

2296 2301 2302 2303

2501 2533 2534 2589

2858 2880 2094 2910

3092 3111 3132 3153
3343 3391 3392 3416

3629 3530 3651 3666

3889 3908 3927 3928

41173 4186 4187 4226
4465 4483 4484 4528

4787 4820 4834 4929
5052 5072 5091 5110

5258 52715 3283 5284

5424 5457 5458 5468

5633 5643 5648 5656

5801 5838 5839 5853

6042 6051 6069 6092

6299 6328 5333 6336

5412 6423 5426 6431

6507 6518 5523 6526

6602 6613 6618 6619

71053 7057 7058 7096
7439 7502 7503 7566

8129 8151 8171 8176
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CROSS REFEREWCE TABLE -- PERMANENT SYMBOLS

8407 8435 8464 8466

8658 8639 8733 8765

9057 9058 9059 9069

9281 9284 9301 9304

9736 9748 9750 9756

9836 9859 9930 9939

10401 10435 104690 10481

1909 1910 1911 1912

1924 1925 1925 1927

1939 1940 1941 1942

1954 1955 1956 1957

1969 1970 197t 1972

2249 2259 2262 2285

3091 3110 3131 3152

3999 4027 4055 4083

4982 5051 5071 5090

5853 5945 6069 6182

6355 6357 6364 6366

5404 6407 5409 6412

6450 6452 6459 6461

6499 6502 6504 6507

5545 6547 5554 6556

6594 6597 5599 6602

8560 8733 8878 9014

746 749 155 758

1401 1404 1645 1649

2415 2444 2447 2476

2880 2883 2987 2990

3238 3256 3258 3276

3759 3762 3900 3903

4169 4249 4252 4445

4777 4780 4810 4813

5122 5179 5182 5250

5707 5710 5777 5780
6690 6984 6987 1107

8301 8304 8427 8430

9738 9739 9740 9741

9841 9846 9875 9880

10352 10353 10354 10355

10357 10368 10369 10370

1321 1465 1570 1705

3456 3578 3695 3842

5351 5422 5491 5596

7437 7659 8175 8354

10218 10219 10512 10518

352 363 364 365

383 386 729 730

9217 928 929 930

1321 1380 1465 1501

1916 1917 1913 1919

1931 1932 1933 1934

1946 1947 1943 1949

1961 1962 1963 1964

6336

6385

6431

6277

5409

6504

6599

7010

7438

8100

8406

B633

9056

9266

9732

9834

10374

1814

1923

1938

1953

1968

2237

2994

3908

4819

5783

6352

6402

5447

6497

5542

6592

8435

8475

8766

9075

9341

9759

9943

10492

1913

1928

1943

1958

1973

2389

3172

4148

5109

6299

6369

6414

6464

6509

6559

6604

9067

759

1801

2479

3094

3278

3993

41448

4974

5253

5845

7110

8553

9742

9904

10356

1976

3926

5655

8475

10533

366

731

934

1570

1920

1935

1950

1965

8476

8787

9077

9376

9767

10020

10504

1914

1929

1944

1959

2045

2421

3244

4172

5127

6326

6371

6421

6466

6516

6561

6694

9068

761

1804

2604

3086

3298

3995

4541

4977

5321

5848

7211

8556

9747

9930

10357

2085

4099

5729

8631

10534

367

732

941

1625

1921

1936

1951

1966

6357

6407

6452

6502
6547

6597

6968

7221

7903

8334

8560

8934

9080

9303

9749

9817

9901

10221

10354

10369

10531

383

918

1123

1500

1814

1920

1935

1950

1965

2059

2222

2315

2654

2976

3189

3467

3698

4000

4284

4561

4936

5142

5328

5493

5695

5869

6158

6355

6450

6545

6694

7128

7671

9226

8477

8788

90170

9412

9773

10087

10505

1915

1930

1945

1960

2125

2453

3264

4256

5187

6328

6374

6423

6469

6518

6564

6991

9112

762

2037

2607

3103

3300

4021

4544

5042

5324

5928

7214

8721

9805

9939

10358

2195

4185

5799

B764

368

733

942

1705

1922

1937

1952

1967

8256

8532

8878

9092

9458

9791

10091

10509

1916

1931

1946

1961

2126

2485

3285

4453

5258

6331

6376

6426

6471

6521

6566

7114

9269

988

2040

2640

3105

3319

4023

4653

5044

5390

5941

7254

8724

9806

10167

10359

2300

4389

5867

8908

3169

734

943

1757

1923

1938

1953

1968

SEQ 0249

SEQ 0269

6366

6412

6461

6507

6556

6602

7009

7437

8034

8354

8630

9014

9094

9375

9758

9824

9930

10236-

10356

10371

10542

730

931

1156

1517

1855

1922

1937

1952

1967

2087

2235

2365

2712

2986

3231

3519

3743

4056

4333

4604

4972

5176

5352

5536

5730

5913

6166

6371

64656

6561

6915

7156

7751

8309

SEQ 0250

SEQ 0270

8533

8909

9095

9495

9794

10171

10525

1917

1932

1947

1962

2139

2617

3306

4549

5328

6333

6383

642R

6478

6523

6573

7221

9806

991

2121

2643

3122

3321

4049

4656

5063

5393

6062

7257

8867

9822

10344

10360

2314

4482

5997

9055

370

735

944

1902

1924

1939

1954

1969



POP-11/50 FP11-E HARDNARE DIAGHOSTIC

DQFPEA.P1L

«MACRO

«$CALL

«MEXIT

+HLIST

«PAGE

-REPT

«SBTTL

«TITLE

«#ORD

1970

2304

3231

3981

5140

5695

6715

8226

9059

10350

10365

1

2314

- 4482

5997

8764

1

409

02-SEP-77 17250

1971

2311

3341

4099

5176

5729

6918

8354

9069

10351

10366

317

2532

4502

6113

8908

141

141

1972

3713

763

1080

1912

1927

1942

1957

1972

2312

3392

4135

5211

5771

5958

8407

9070

10352

10367

728

7291

730

1957

255

1321

3466

5351

7437

9285

9944

271

331

349

373

427

457

1973

2313

3433

4185

5247

278

332

358

374

429

459

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

DQFPEA. P11

-« ABS.

483

513

543

573

615

648

675

707

1209

1910

1925

1940

1955

1970

2746

2921

3027

4582

6369

6464

6559

7147

7365

7395

7425

7971

8021

8471

9999

11124

11149

11188

045520

02-SEP-77 17:50

485

515

545

575

516

650

677

1059

1211

1911

1925

1941

1956

1971

2748

2923

3029

4585

6374

6469

5564

7149

7367

1397

74217

7972

8024

9091

10004

11125

11151

11189

000

ERRORS DETECTED: O

487

517

547

5717

617

656

678

1071

1213

1912

1927

1942

1957

1972

2750

2925

KLE)]

4588

6383

6478

6573

7151

7369

7399

7430

7973

8025

9094

10010

111256

11153

11190

489

519

549

579

518

DSKM:DQFPEA,DSKW:DQFPEA=DQFPEAR.P1]

RUN-TIME:

RUN-TIME RATID:

CORE USED: 2

36 37 5 SECONDS

249/80=3.1

5K (49 PAGES)

DOCUMENT PAGES: 252

WRAP-AROUND:

USER SYMBOLS:

MACRO NAMES:

UNDF SYMBOLS:

DISK BLOCKS

DISK BLKS WRITTEN:

KILG CURE SECONDS:

0%

65

13

READ: 1973

1335

2910

MACY11 30(1045) 02-SEP-717
CROSS REFERENCE TABLE ~-- PERMANENT SYMBOLS

10354

10369

946

3033

5140

6617

360

375

885

1217

1914

1929

1944

1959

1976

2314

3466

4227

5282

5839

7056

8533

9072

10354

10369

9305

10088

279

333

360

375

431

461

MACY11 30(1045)

2019
2366

3520

4389

5318

5867

7097
8631

9006

1038§-

10370

1080

3187

5211

6918

361

376

926

1252

1915

1930

1945

1960

2019

2366

3520

4389

5318

5867

7097

8631

9086

10355

10370

2085

9072

941

1969

294

1705

3842

5596

8354

9342

10172

291

334

361

389

433

463

2085

2532

362

927

1321

1915

1931

1946

1951

2085

2532

3561

443%

5351

5913

7155

8659

9098

10356

11298

2296

9106

1913
2296

317

1976

3926

56595

8475

9373

10234

310

335

362

389

435

465

02-S€P-77 22:41

CROSS REFERENCE TABLE -- PERMANENT SYMBOLS

491

521

551

581

493

523

553

583

636

663

684

1077

1685

1915

1930

1945

1960

2510

2756

2931

4472

4597

6402

6497

11159

11197

495

525

555

595

637

664

686

1191

1687

1916

1931

1946

1961

2512

2758

2933

4474

5924

6407

6502

6597

7345

7377

7407

7955

7984

83031

9485

10204

11134

11161

11200

22:41 PAGE 252

2113 2195 2223
2590 2772 2830

3578 3630 3667

4482 4529 4602
5387 5422 5458

5997 5042 6113

7206 7292 7338

8764 8788 8908

9742 9930 10336

10357 10358 10359

1321 1465 1570

3466 3578 3696

5351 5422 $491

7155 7292 7437

363 364 365

386 729 730

928 929 930

1380 1465 1501

1917 1918 1919

1932 1933 1934

1947 1948 1949

1962 1963 1964

2113 2195 2223

2590 2772 2830

3578 3630 3667

4482 4529- 4602

5387 5422 5458

5997 6042 6113

7206 71292 7335
8764 8788 8908
9742 9930 10336

10357 10358 10359

2314 3925 4389

9301 9530 9729

1917 1921 1925

2311 9052 9069

383 410 591

2085 2195 2300

4099 4185 4389

5729 5793 5867

8631 8764 8908

9413 9459 9496

10314 10335 10375

k331 312 313
336 337 338

363 364 365

390 39 392

437 439 441

467 469 471

PAGE 253

497 499 501

527 529 531

557 559 561

599 600 601

638 639 640

666 667 668

688 690 692
1193 1195 1197

1689 1691 1693
1917 1913 1919

1932 1933 1934

1947 1948 1949

1962 1963 1964

2514 2515 2518

2760 2762 2764

2935 2937 3015

4476 4478 4564

6052 5326 6331

6412 5421 6426

6507 5515 6521

6602 5608 7135

7347 7349 7351
7379 7381 7383

7409 7411 7413

7956 7957 7958

7985 7986 7987

8336 8338 8340

9486 9487 9488

10310 10343 10543

11135 11135 11137

11166 11168 11171

11204 11206 11207

10344

10360

1705

3842

5596

7669

503

533

602

641

702

1199

1695

1920

1935

1950

196S

2520

2766

3017

4567

6336

6431

6526

7137

7353

7385

7415

7966

7988

8345

9489

10545

11139

11174

11210

10345

10361

1902

3926

5655

8175

505

535

565

604

642

670

703

1201

1697

1921

1936

1951

1966

2522

2768

3019

4570

6345

6440

6535

7139

7357

7387

7417

7967

8017

8347

9490

11113

11141

11176

11212

10346

10362

1976

4099

5729

8354

368

733

942

1705

1922

1937

1952

1967

2298

3035

3842

4972

5596

6277

1669

9053

103456

10362

6227

1937

11298

839

2712

4934

6227

9106

9640

10451

326

341

368

395

4417

477

507

537

567

611

645

672

704

1203

1699

1922

1937

1952

1967

2524

2915

3021

4573

6350

6445

6540

7141

7359

7389

7419

7968

8018

8349

9491

11116

11143

11180

11214

10347

10363

2085

4185

5799

8475

369

734

943

1757

1323

1938

1953

1968

2299

3079

3889

4996

5633

6617

7751

3054

10347

10363

6617

1941

930

2941

4996

6617

9110

9681

10482

327

344

369

393

449

479

SEQ 0251

SEQ 0271

2300

3187

3926

5037

5655

6672

8175

9055

10349

10364

2195

4389

5867

8631

370

735

944

1902

1924

1939

1954

1969

2300

3187

3926

5037

5655

6672

8175

9055

10349

10364

6918

1945

946

3035

5140

6918

9153

9729

10493

328

346

370

400

451

431

SEQ 0252

SEQ 0272

5311

541

571

614

647

674

706

1207

1909

1924

1939

1954

1969

2528

2919

3025

4579

6364

6459

6554

7145

7363

7393

7423

7970

8020

8469

99786

11122

11147

11185

11213
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