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1.0

1.1

2.1

INTRODUCTION

ABSTRACT

THIS PROGRAN 1S A HARDWARE ORIENTED MACRO DIAGNOSTIC FOR THE
FP11-E "“HOT" PLOATING POINT PROCESSOR OPTION OF THS PDP-11/59
CPU. THE SEQUENTIAL TEST STRUCTURE OF THIS DIAGN3ISTIC 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 DATAPATH  PARTITIONING,  "ADD-/SUB-"  INSTRUCTION
IMPLEMENTATION, AND THE ©MUL-" ROM MULTIPLIER NETWORK.
DIAGNOSTIC ERROR PREINTOUTS, AND SPECIFIC HARDWARE INFCRMATION
PROVIDED AT EACH TEST HEADER, FACILITATE MODULE LEVEL FAULT
RESOLUTION T3 THE FP11-E UNIT OR HOST PDP-11/60 PROCESSOR.

THIS DIAGNISTIC IS INTENDED TO BE USED IN CONJUNCTION WITH THE
EXISTING FLOATING POINT INSTRUCTION TEST PROGRAMS
"M0-11-DQFPCA/B/C/DI-*",

REVISION HISTURY

THIS SECTLON DOCUMENTS ALL REVISIONS MADE TO THIS DIAGNOSTIC:

REV. DATE dHY / WHERE / #HO

AOD 01-SEP-77 INITIAL RELEASE

REQUIREMENTS

EQUIPMENT

l PDP-11/60 STANDARD COMPUTER WITH MINLMUM 16K WORDS
OF ANY MEMDRY TYPE (MOS, CORE),

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

3. FP11-E "HOT™ FLOATING PDINT PRUCESSOR.

STORAGE

THE PROG?AY USES MEMORY 0-45520(8). THE UPPER 2.0K ¥URDS ARE
RESERVED FJR THE XXDP MINITOR, IF EMPLIYED.

SEQ 0003
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2.3

PRELIMINARY PROGRAYS

THE CPU, CACHE, AND MEMORY TEST PROGRAMS MUST 3E RUN TIRST TJ
VERIFY THE CORRECT OPERATION OF THE BASE MACHINE. THE
FOLLOWINS SEQUENCE IS SUSGESTED:

(1) DQKOA~* PP2-11/60 BASIC LOSIC TESTS
(2) DQKDB-* pPDP-11/60 TRAPS TEST

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

(4) DZIMT-* PDP-11 0-124K MEMORY EXERCISER

“FAULT RESOLUTION" OPERATION

FOR BEST FAULT RESILUTION, THE PD?-11/60 “WARM"™ (MICROCODE)
FLOATING 2JINT [INSTRUCTION SET TESTS MUST NOW BE RUN, IN
"WARMP-QNLY MODE LCIE, SWR=(xxxxx3)l. THIS VERIFIES THE
CORRECT OPERATION OF THE BASE PROCESSOR FLOATING POINT SUPPORT
MICROCODE; THIS MUST BE DONE PRIOR TO RUNNING ANY "H3T"
FLCATING ?JINT TESTS, AS TAE FP11-E UNIT RELIES HEAVILY ON THE
BASE PROCESSOR FOR SUPPORT FUNCTIONS (OUPERAND FETCH/STORE,
ETC.). THE "DQFPE-*" DIAGNOSTIC ASSUMES THAT THE "WARM"
FLOATING PJINT PORTION JF THE BASE PROCESSOR (HARDWARE AND
MICROCODE) IS FULLY OPERATIVE.

THE FOLLOW4ING ORDER IS REQUIRED:

(1) DQFfPA-* FPU 3ASIC INSTRUCTION TESTS
(2) DQFPB-* FPU ADVANCED INSTRUCTION TESTS
(3) DAFPC-* FPU INSTRUCTION EXERCISER

THE FOLLOWING TS JPTIONAL:
(4) DQFPD~* FPU ADD/SUB/MUL/OIV RANDOM EXERCISER

AT THIS PJINT, "MD-11-DQFPE-*" SHQULD BE ROUN.

TO0 CUMPLETE THE TEST SEQUENCE, THE FLOATING PDINT INSTRUCTION
SET TEST PROGRAMS SHOULD NOW BE RUN IR BOTH "WARM™ AND "HOT®
MODES [IE, SAR=(xxxxx0)1]. THIS IS NECESSARY TO PROVIDE
COMPLETE TESTING OF THE FP11-E UNIT INSTRUCTION EXECUTION AND
EXCEPTION HANOLING LOGIC. THE SUGGESTED SEQUENCE ISt

(1) DQFPA-* FPU BZASIC INSTRUCTION TESTS

(2) DQFPB8-* FPU ADVANCED INSTRUCTION TESTS

(3) DQFPC-* FPU INSTRUCTION EXERCISER

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

“COVERAGE ONLYY™ QOPERATION

TD J3TAIN 7ULL COVERAGE JF THE “WARH™ AND "HOT"™ FLOATING PJIANT
ONITS, ONLY THE 7OLLIWING SHORTER TEST SEQUENCE I3 NECES3SARY,
USING SWR=(xxxxx0):

(1) DQFPA-* FPU RPASIC INSTRUCTION TESTS
(2) DQFP3-* FPU ADVANCED INSTRUCTION TESTS

SEQ 0004
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SEQ 0005

(3) DQFPE~* FPl1-E HARDWARE DIAGNOSTIC
(4) DQFPC-* FPU INSTRUCTION EXERCISER
(5) DGFPD-* FPU ADD/SUB/MUL/DIV RANDOY EXERCISER

w
«©

3.1 LOADING/STARTING VIA PAPERTAPE
(1) LOAD PROGRAM INTD 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/START™ T3 BEGIN.
(5) PROGRAM TYPES [IDENTIFICATION HEADER (VERIFY THAT THE
CORRECT PROGRAM HAS BEEN LOADED!), AND EXECUTLON BEGINS.
3.2 LOADING/STARTING VIA XXDP
(1) BOOT THE APPLICABLE XXDP LOAD DEVICE (RK, TC, 0P, ETC)
(2) SET THE SWITCHES AS DESTRED (SEE SECTION S.1)
SR=(000000) IS WORST CASE TEST.
(3) FROM XXDP MONITOR MODE (™."), TYPE:
-R QFPERD
(4) PROGRAM TYPES [IDENTIFICATION HERDER (VERIFY THAT THE
CORRECT PROGRAM HAS BEEN LOADED!), AND EXECUTION BEGINS.
4.0 STARTING 2R3CEDURE
1.1 CONTROL SWITCH SEITINGS
SEE SECTION 5.1
SWITCH REGISTER (000000) IS WORST CASE TEST.
4.2 STARTING ADDRESS
THE PROGRAM MUST ALWAYS BE STARTED AT LOTATION 200(3).
4.3 PROGRAM/IPZRATOR ACTION

FITHZR:

(1) AT THE CONSOLE: '"HALT", ENTZR (000200), "LJAD.ADDRESS"™,
TCNTRL/STARDY

(2) "<R name” TO XXDP MONITOR
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(3) °LJAD 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 0O SOFTWHARE) ARE AS FOLLOWS:

SW15=1 100000 HALT ON ERROR

SW14=1 040000 L3DP ON CURRENTLY EXECUTING TEST

SW13=1 020000 INHISIT ERROR TYPEOQUTS (WHICH I35 AN "ERROR
MESSAGE™ RESULTING FROY AN ERROR DETECTED IN
THE HARDWARE)

SW12=1 010000 INHI3IT STATUS TYPEOUTS (WHICH IS A NON-ERROR
RELATED [INFORMATIVE MESSAGE, SUTH AS "PASS
#XX") :

5W11=1 004000 INHIBIT ITERATIONS PER TEST

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

S¥09=1 001000 LOOP ON ERROR

S¥08=1 000400 ULJ0OP ON TEST NUMBER IN "SLPTST"
If SET, THEN THE TEST SPECIFIED BY THE TEST
NUMBER CONTAINED IN THE MEMORY W#ORD "SLPTST"
(SEE PROGRAM LISTING) WILL SPECIFY THE DESIRED
TEST ON WHICH TO LOOP.

SW07 000200 1=16. BIT FP DATA TYPEDUTS
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-ERROR (SW09) IS
SET, FORCE A TIGHT-LOOP-ON-ERROR TD OCCUR.

PROGRAM/OPERATOR ACTION

ONCE EXECUTION HAS BEGUN, NO O0OPZRATIR INTERVENTION Is
REQUIRED, UNLESS IT IS DESIRED TO ALTER A SJIITCH REGISTER
OPTION, ETC.

IF ALL IS WELL, THE PROGRAM TYPES ITS [IDENTIFICATION UPON
BEGINNING; AND AT THE START OF EACH PAS3, THE CURRENT PASS
NUMBER (IN OCTAL) IS ECHDED. NOTE THAT SETTING SW<12>=1 AILL
INHIRIT THE TYPEQUT OF THE BEGIN AND END PASS MESSASGES.

IF S#<10>=0, THE CONSOLE BELL WILL BE RUNG AT THE END OF EACH
PASS. NOTE THAT ONLY SW<10> AFFECTS THE BELL RINGING AT END
0F PASS - SW<12> HAS %O EFFECT ON THIS FUNCTION.

I[F AN ERRUR J3CCURS DURING EXECOTION, MANY VARIATIDNS 1IN ACTION
ARE PUSSI3LE DEPENDING UPON THE SWAITCH SETTINGS:

SEQ 0006
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6.1
5.1.1

S¥<15>=1 #ILL CAUSE THE CPU T3 HALT AFTER AN ERROIR.

SW<13>=1 AILL ALSO INHIBIT ANY ERROR YESSAGE TYPEQUT THAT
WOULD OCCUR AT THIS TIME.

SW<10>=1 WILL CAUSE THE CONSOLE BELL TO BE RUNG ONLY WHEN
AN ERROR IS DETECTED (AND NOT AT THE END JF A PASS).

SW<C9>=1 CAUSES THE PROGRAM TO LOOP ON THE MIST RECENT

SW<5>=1 AND SW<9>=1 WILL CAUSE THE DIAGNOSTIC T3 ENTER A
WPIGHT L0OOP ON ERRIR™ CONDITION. THIS GENERALLY HANSS
UP THE PROCESSOR IN A FORCED LODP ABOUT THE LAST 1-3
FLOATING POINT INSTRUCTIONS EXECUTED. THE DIAGNOSTIC
MUST BE HALTED AND RESTARTED AT 200(8) TO 3REAK QOUT OF
THIS LOOP. FLOATING POINT PROCESSOR TRAPS TO 244(8)
ARE DISABLED, THE LINE CLOCK IS TURKED “OFF", AND T{E
CONTENTS 0OF MEMORY LOCATION "SFPBRK™ ARE LOADED INTO
THE FP11-E MICROBREAK REGISTER PRIOR TO ENTERING THE
LOOP. AT THIS POINT, THE PROCESSOR CAN ALSD RE PUT IN
"MAINTENANCE CLOCK™ ¥DDE AND SINGLE MICRD CYCLED 1IN
THIS 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.

SH<8>=1 CAUSES THE PROGRAM TO CONTINUE EXECUTION AS
NORMAL, EXCEPT WHEN THE CONTENTS OF MEMODRY WORD
"SLPTST™ MArCHES THE NUMBER OF THE TEST CURRENTLY
EXECUTING. AT THIS POINT, THE TEST IS LOOPED ON
INDEFINATELY, UNTIL EITHER SW<8>=0 DR "SLPTST" IS
CAdANGED. NOTE THAT IF "SLPTST"™ DDES NOT MATCH THE
TEST NUMBER OF ANY TEST, THE CONTENTS OF "SLPTSTI"™ ARE
EFFECTIVELY IGNORED, AND EXECUTION PROCEEDS NORMALLY.

ERRORS

FORMAT OF MESSAGES
SRROR YESSAGE FTORYAT

THE FIRST LINE IS A BRIEF MESSAGE THAT EXPLAINS «#HICH ERROR
WAS DETECTED (E5, AN ERRIR IN THE EXPECTED CONTENTS OF A
"MULTIPLY ROM"™ ON THE "MULNET/K10"™ MODULE).

THE SECOND LINE CONSISTS OF DATA HEADERS TO JIDENTIFY THE
VALUES TVPED OUT ON LINE THREE. THESE HEADERS #ILL SITHER RE
JF THE FORY "EXPECTED™ AND "RECEIVED™ DATA, 0OR WILL 8£ A
MNEMONIC NAME OF A WORD LOCATION IN MEMDRY OR RESISTERS. AT

SEQ 0007
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SE3 0008
THE ACTUAL "ERROR CALL"™ LOCATION IN THE CIAGNDSTIC LISTING

(FROM "™SERRPC™ LOCATION), EACH HEADER IS DOCUMENTED AS TJ #HAT
IT SPECIFICALLY CONTAINS.

THE THIRD LINE DISPLAYS THE CONTENTS OfF THE LOCATIONS
SPECIFIED o5Y LINE TWO AS SIX DIGIT OCTAL NUMBERS. NOTE THAT
ALL DATA DISPLAYED IN ANY MESSAGES ARE OCTAL NUMBERS.

LINES FQUR THRU --- (AS MANY AS NECESSARY) CONTAINING FLOATING
POINT FORMAT DATA MAY ALSO BE PRINTED. THEY ARE OF THE FORM:

"REGISTER/LOCATION = C2W/4W FP DATAI"

SW07 (SEE SECTION 5.1) GOVERNS THE FORMAT 3J1f THE DATA
TYPEOUTS.

AS EXPLAINED IN SECTION 5.2, SETTING SW<13>=1 WILL SUPPPRESS
THE TYPING OFf THESE MESSAGES.
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6.1.2

FLOATING P?JINT
FLOATING PIINT

PIT## OCTAL

15 100000
14 040000
13:12

11 004000
10 002000
9 001000
8 000400
7 000200
6 000100
5 000040
4 000020
3:0 000017

Page 9

DATA FORMATS
STATUS WORD (FPS):

FUNCTION

FER - FLOATING ERROR FLAG

SET YHEN EITHER FIOUV, IO, FIV, FIC
AND APPROPRIATE EXCEPTION OCCURRED.
FID - FLOATING DISABLE INTERRUPTS

ND FP INTERRUPTS TO VECTOR 244(8) If SET.

NJT USED (ZEROES)

FIUV - FLOATING UNDEFINED VARIABLE INTERRUPT
IF SET, (-0) MEMORY DATA IS ERROR

FIU - FLOATING INTR UNDERFLOW

I7 SET AND UNDERFLOW, SET FER, STORE ANSWER,
EXPONENT WRONG BY +400(8)

IF CLEAR AND UNDERFLOW, ANSWER <-- ZERD

FIV - FLOATING DVERFLOW INTERRUPT

IF SET AND DVERFLOW, SET FER, STJRE ANSWER,
EXPONENT WRONG BY -400(8)

IF CLEAR AND OVERFLOW, ANSWER <=~ ZERD

FIC - FLOATING INTEGER CONVERSION INTERRUPT

If SET AND "STCFI® ERROR, ANSWER <(-- ZERO, SET
ERROR

IF CLEAR AND "STCFI"™ ERROR, ANSWER <-- ZERD
FD - FLOATING MODE

1=DOUBLE, 54 BIT OPERANDS (4#)

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 RESOULTS

0=ROUND RESULTS

FMM - PUT FPL1-E ONLY IN MAINTENANCE MODE

ALL THIS DOES IS TD ALLON A HFP MICROBREAK
TRAP TO ICCOR.

FN-FZ-FV-FC - FLOATING CONDITION CODES

(1
=
a»
(35

m
[+

FLOATING EXCEPTION CODES (FEC):

3CTAL ENABLE

00 (NONE)
02 (NONE)
04 (NJKNE)
05 d/FIC
10 W/FIV
12 W/F1U
14 W/FIOV

15 A/FMM

(NOT USED)

FP OPCODE ERROR

FP DIVIDE-BY-ZERO ERRDR

F? INTEGER CONVERSION ERROIR

FP DVERFLO® ERROR

FP UNDERFLOW ERROR

FP UNDEFINED-VARIABLE/(-0) ZRROR
F? MAINTENANCE TRAP

SEQ 0009



MAINDEC-11-DQFPE-AD Page 10
SEQ 0010

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: (BOTH f, D MODES)
B13=SIGN OF NUMBER (1/-, 0/+)
B14:07=£XPONENT, 8.BITS, FROM -128./+127.
306:00=FRACTION, 7.BITS

SECOND WORD: (BOTH 7, D MDDES)
B15:00=FRACTION, 16.BITS

THIRD, FOQURTH WORDS: (ONLY D MODE)
815:00, B15:00=FRACTION, 32. BITS

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

«1#CWORD1-BITCO06:00>14CWORD2-3IT<15:00>]

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

« 1#CWORD1-BIT<06: 00> I#CWORD2-BIT<15:00>]
#CWORD3-BIT<15:00>1#CWORD4~BITC15:00>]

FOR A MORE DETAILED EXPLANATION OF FLOATING POINT DATA FORMATS
AND OPERATIONS, SEE THE PDP-11/60 PROCESSOR HANDBOOK SECTION
ON THE FLOAYTING PDINT INSTRUCTION SET.

5.2 RECOVERY

ALL ERRORS DETECTED BY THE DIAGNOSTIC WILL BE HANDLED THRU THE
"ERROR XXX™ 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®
ERROR CALLS PRESENT AS PART OF EACH INDIVIDUAL TEST, THE
FOLLOWING CALLS ARE ALSO PRESENT TO HANDLE MISCELLANEOUS
CONDITIDNS:

1. TRAP-TO-"4" HANDLER - IF AN “UNEXPECTED cru ERROR"™
CONDITION OCCURS, THIS ROUTINE WILL GAIN CONTROL, PRINT
AN APPROPRIATE MESSAGE, AND “ATTEMPT™ TO RETURN CONTROL
WHERE IT LEFT OFF (TRY TO IGNQORE ERROR).

2. TRAP-TD-"10™ HANDLER - IF SOME TYPE oF "RESERVED
INSTRUCTION® TRAP OCCURS, THIS ROUTINE WAILL GAIN
CONIROL, PRINT AN APPROPRIATE MESSAGE, AND "ATTEMPI™ IO
RETURN CONTROL WHERE IT LEFT OFF (TRY TO IGNORE ERROR).

3. TRAP-TO-"114" HANDLER - IF EITHER A MEMDRY / CACHE / dCS
(IF PRESENT) PARITY ERROR OCCURS, THIS ROUTINE WILL SAIN
CONTROL, PRINT AN APPROPRIATE MESSAGE, AND "ATTEMPT" TD
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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 TRAPS™, WHETHER UNEXPECTED JOR EXPECTED.
UNEXPECTED TRAPS GENERATE AN ERROR MESSAGE IMMEDIATELY;
EXPECTED TRAPS RETURN TO THE TEST 1IN PROGRESS, TO

CNYDI oY WD soow
VUM LLLIG 140G 1hLoie

5. TRAP-TO-"OTHER. VECTOR™ HANDLER - ANY OTHER TRAP TO AN
ONUSED VECTOR IN THE RANGE 000(8)-776(8) 1S HANDLED BY
THE "SCOPE/ERROR™ UNEXPECTED I/0 TRAP CODE. AN ERROR
MESSAGE IS PRINTED, AND CONTROL RETURNS WHERE
INTERRUPTED. THE INTERRUPY IS EFFECTIVELY IGNORED.

6. "PROCESSOR HUNG™ RECDVERY - IF THE LINE CLOCK SERVICE
ROUTINE "™DOBSERVES™ THAT THE PROCESSOR HAS BEEN EXECUTING
A SINGLE INSTRUCTION (POINTED TO BY THE RETURN PC) FOR
THE LAST 6 CLOCK TICKS (.1 SECOND), THE ™PROCESSOR HUNG:
LINE CLOCK TIMEDUT" ERROR IS GENERATED. THIS SHOULD /
COULD CONCEIVABLY ONLY HAPPEN IN A FLOATING POINT
INSTRUCTION, HUNG IN THE PROCESSOR / FP11-E "FLP.GD /
FP.ACK"™ HANDSHAKE SEQUENCE. CONTROL RETURNS TO THE
"HUNG" INSTRUCTION AFTER THE MESSAGE.

CAUSES

THIS DIAGNOSTIC PROGRAM HAS B3EEN ORIENTED TOWARDS THE SPECIFIC
HARDWARE ARCHITECTURE OF THE PDP-11/60 PROCESSOR AND THE
FP11-E. TO THIS END, HARDWARE INFORMATION IS INCLODED WITHIN
EACH TEST HEADER THAT ATTEMPTS TO DETAIL WHAT LOGIC IS TO 3E
CONSIDERED "UNDER TEST™ DURING EACH TEST. THIS INFORMATION
HAS BEEN ORGANIZED ON A MODULE BY MODULE BASIS (IE, K2-K7
PROCESSOR, K8-K11 FP11-E) T0 FACILITATE MODULE LEVEL FAULT
RESOLOTION. AN EXAMPLE FOLLOWS (NEXT PAGE):

SEQ

0011
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MODULE/ERROR INFO:

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 FOLLOVING EACH MODULE DESIGNATOR (IE, FEXP/K9)
SPECIFY THE LOGIC “UNDER TEST™ ON THAT MODULE (BY THIS 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 OF ENTRIES MAY ALSO BE PRESENT:
CESSENTIALLY NONE] - IMPLIES THAT, AT THIS TIME, THERE
IS NO LOGIC ON THIS MODULE THAT IS
T0 BE CONSIDERED "OUNDER TEST".
[PREVIOOSLY VERIFIEDI - IMPLIES THAT, AT THIS TIME, ALL
LOGIC ON THIS PARTICULAR MODULE
THAT IS BEING EMPLOYED HAS BEEN

PREVIOUSLY VERIFIED TO BE IN AN
OPERATING CONDITION.

RESTRICTIONS

STARTING

THE PROGRAM MUST 3E STARTED AT LOCATION 200(8) ALdAES.

OPERATIONAL

THERE ARE NO OJPERATIONAL RESTRICTIONS.

SEQ 0012
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8.0

8.2

3.3

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 ::= PASS5=1, NO ITERATIONS, USING:
S#R=(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 IS5 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 YHE END OF A PASS.

POWER FAIL

THE TESTS MAY BE PDWER FALLED AT ANY TIME. WHEN POWER IS
RESTORED, "POWER®™ IS TYPED ON THE CONSOLE AND EXECOTION IS
RESUMED AT THE ENTRY POINT FOR A NEWN 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 FPll1-E [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 POWER FAIL SEQUENCE;
THEREFORE THE SWITCH REGISTER SETTINGS SHOULD NOT 3£ LOST OVER
A POWER FAIL.

PRUGRAM DESCRIPTION

ORGANIZATION

THESE PROGRAMS ARE ORGANIZED AS MOUCH AS POSSI3LE IN A
STRATIGHTFDRWARD, LINEAR MANNER. THE MAIN BODY OF CODE IS
STRUCTURED AS FOLLOWS:

SEQ 0013
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9.2
9.2.1

(1) INTTIALIZATION ROOTINE

- SETS UP VECTORS, TYPES HEADER, EIC.
(2) MAIN BODY OF TESTS

- INLTINE TEST CODE, INLINE TEST CALLS
(3) END OF PASS ROOTINE

~ END OF PASS PROCESSING
(4) OVERA4EAD ROUTINES

- SERVICE SUBRDUTINES (TYPEQUT,ETC.)

JHEREVER FEASIBLE, COMMON SECIONS OF CODE FOR WIDELY USED
FUNCTIONS ARE CONDENSED INTO SUBROUTINES TG CONSERVE MEMQORY.
THE “TRAP" INSTRUCTION, AND THE TRAP DECODFER RQUTINE, IS THE
USUAL METHOD OF [INVOKING THESE ROUTENES. THIS INCLUDES NOT
ONLY STANDARD SERVICE ROUTINES (SUCH AS SCOPE, ERROR, AND
ASCII TYPEDUT), BUT ALSD SOME SPECIALLY DEVELDPED MULTIPLE
WORD ARITHMETIC (ADD, SUB, CMP, ASH) AND SERVICE (ERROR LDOP,
ETC) ROUTINES.

TEST DESCRIPTION

TEST SEQUENCE

THIS DIAGNDSTIC HAS BEEN STRUCTURED TO PERFORM ITS TESTS IN
THE FOLLOWING SEQUENCE:

1. BASE PROCESSOR SPECIFIC

2. BASE PROCESSOR / FP11-E INTERFACE

3. FP11-E INSTRUCTIDN DECODE, SEQUENCING / CONTROL

4. FP11-E EKPONENT DATAPATH / CONTROL

5. FP11-E FRACTION DATAPATH / CONTROL

6. FP11-E ROM MULTIPLIER OATAPATH / CONTROL

7. FP11-E EXCEPTION CONDITIONS

8. FP11-E MAINTENANCE INSTRUCTIONS, FUNCTIONAL TESTS
TEST SUMMARY
THE ?OLLOWING IS A TEST BY TEST SUMMARY OF THE DIAGNOSTIC.
EACH TEST NUMBER AND TITLE IS AS IT APPEARS IN THE ACTUAL
DIAGNOSTIC LISTINS.
~-~BASE MACHINE ONLY TESTS---

T1 84/ WHAMI AND FLAGS INIT

T3 BM/ TLAGS AND INSTR1 FP DECODE

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

SEQ 0014
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SEQ 0015

---BASE MACHINE / FP11-E INTERFACE-~--
T6 BM/ HFP FLPGO-FPACK; SRVC-GRANT
T7 BM/ HFP UBREAK SRVC CODE
T10 BM/ HFP ENABLE/DISABLE, FP IRSTR DECODE

~--FP11-E INSTRUCTION DECODE---
T11 IFORK(LEFT), -L{ADD+SUB)*M03 FP INSTR DECODE
T12 FIRS IMMEDIATE-H ADDRESS MODE DECODE
T13 UFLOW - FPINIT, F-MODE
T14 UFLOY - FPINIT, D-MDDE

~=~FP11-E EXPONENT DATAPATH---
T16 EXPNT, ESPAD.BLCAC0/31 DATAPATH
T17 EXPNT, ESPAD.ACACO/33 DATAPATH
T20 EXPNT, ESPAD.BCAC4/51 DATAPATH
T21 EXPNT, "LDEXP/STEXP™ FPINMUX(DOUT) DATAPATH
T22 EXPNT, ESPAD.B ADDRESSING VIA RCDF1 ARD RLSF)
T23 EXPNT, ESPAD.A ADDRESSING VIA RLDFJ AND RESFI
T24 EXPNT, (EA=0, EB=0) W/"CMPF"
T25 EXPNT, (EA=0.0R.EB=0) W/™MULF"
T26 EXPNT, (ER=0) W/™ABSF"™
T27 EXPNT, EALU ADD/CARRY LOGIC W/"MULF"
T30 EXPNT, COUNTER/PRE-SHFT-QUOT WITH "MAS"

-=-~FP11-E ADD/SUB-MDDEO DECODE/FLOWS---
T31 IFORKC(ADD+SUB)*MO03, SUMPATH/MO*R(6+7) DECODE
T32 IFORKL(ADD+SUB)*M01, EXPNT(A+B)=ZERO DECODE
T33 IFORKC(ADD+SUB)*M0], EXPNI.RANGE.CODE RDM CIONTENTS

==-—FP11-E FRACTION DATAPATH-—

T34 FRACTIDN, FPINMUX-INBUF-FSPADMUX-FSPAD-FPOUTMUX
DATAPATH, VIA "LDF/STF™

T35 FRACTION, 60. BIT DATAPATH, VIA "LDD/STD"
T36 FRACTION, FSPAD DATA PATTERNS, ACO0-ACS
T37 FPINIT/FP.EMIT.(E/F)/FSPAD EXACT.ZERO
T40 FRACTION, FSPAD ADDRESSING VIA RLDF1 AND RLSF]
T41 FRACIION, FSPADLCD3I.WRITE/ADDRS-FDRCE: USING "LDF®
T42 FRACTION, FSPADCCDI.WRITE/ADDRS-FORCE: USING "STCFD"
T43 FRACTION, FSPADCCD1.WRITE/ADDRS-FORCE: OSING "STCDF™
T44 FRACTION, FSPADUCDI.WRITE/ADDRS-FORCE: USING "LDCDF"
T45 FRACTION, FSPADCCDI.WRITE/ADDRS-FORCE: USING "LDCFD"

---FP11-E FRACTION, SHIFTER DATAPATH AND CONTROL---
T46 SHIFTER/NORMK, WITH "MNS"
T47 SHIFTER, LEFT(2+4) OF (200,0,0,0)
750 SHIFTER, RITE(1.-11.) OF (0,0,0,0)
T51 FRACTION, FALU FSPAD.IN.MDX BIT(59:58)
152 FPINIT/FP.EMIT.F/CLRX EXACT.ZERG "01"™ IN BIT(59:58)
753 SHIFTER, RITE(4,5,6,7/1,9)CMAS] RIPPLE-A-1
T54 SHIFTER, LEFT(2+(1,2,3,4))CMNS] RIPPLE-A-1

--=-FP11-£ FRACTION ALU TESTS (ADD)---
155 FALU/FEXP, F/D-R/T MIDE SELECT
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T56 FRACTION, FALU ADD/CARRY LOGIC 4ITH "aDDD™

---FP11-E ADD/SUB MODE-0 INSTR. EXECUTION---
T57 IFORK/(ADD+#SU3)*MO "ADDD"*-M0 EXECUTE

-~-FP11-E FRACTION, DATAPATH LEFTOVERS---
T60 "DIVF" EXEC, DIVIDE W/INBUF-AR.SHIFT, FSPAD.SELECT
T51 "LDC.I.F™ 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/SHIFTING
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 °MPP° MAINT. INSTR - FUNCTIONAL TEST
T71 “MNS” MAINT. INSTR - FUNCTIONAL TEST
T72 "MAS® MAINT. INSTR - FUNCTIONAL TEST

SUBROUTIRE ABSTRACTS
TRAPCATCHER

THE TRAPCATCHER IS A SERIES OF [INSTROUCTIONS OCCUPYING THE
INTERRUPT VECTOR AREA OF MEMORY. IT CONSISTS OF THE SEQUENCE:

- #0RD o+2 7PC 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 ("™PC AFTER TRA?")
POINTS TO THE SECOND WORD, WHICH SERVES A DUAL PURPDSE
AS

(1) THE NEW LOADED PS, AND
(2) THE NEXT INSTRUCTION TD EXECUTE (IOT=SCOPE).

WHEN THE PROGRAM IS EXECUTING, ANY REQUIRED VECTIRS ARE SET
Up IN THE VECTOR AREA WITH APPROPRIATE VALUES; THE OTHERS
BEING LEFT 1IN THE T"IRAPCATCHER"™ STATE. THUS, IF AN
UNEXPECTED TRAP EVER OCCURS IN THE MACHINE, IT WILL 3E
CAUGHT, AND THE MACHINE WILL ENTER THE SCOPE RJUTINE. THE
SCOPE RJUTINE W#ILL THEN DETECT THAT THE RETURN PC IS FRIM
THE TRAP CATCHER AREA, AND EXIT TO THE ERROR ROUTINE 1O
PRINT AN APPROPRIATE ERROR MESSAGE, INDICATING AN UNEZXPECTED
TRAP OCCURRED.

SEQ 0016
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9.3.2

SCOPE ROUTINE - $SCDPE

THE SCOPE ROUTINE IS ENTERED FROM THE FIRST INSTRUCTION OF
EACH TEST IN THE PROGRAM. (NDYE THAT BY DEFINITION, A "TEST"
WILL BE DESIGNATED AS THE SECTION OF CODE BETWEEN TWO "SCDPE"™
STATEMENTS.) THIS ROUTINE PROVIDES THE OVERHWEAD CODE NECESSARY
T0 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 LODPING ADDRESS (FOR ITERATIONS). CONTROL IS
THEN PASSED TD THE ACTUAL TEST CODE, PERFORMING THE DESIRED
TEST. UPON EXITY, THE SCOPE STATEMENT OF THE NEXT IEST IS
ENTERED, WHICH DETERMINES WHETHER TO (1) LODOP BACK TO THE
PREVIOUS TEST (EG, FOR ITERATIONS) OR (2) INITIALIZE FOR THE
NEXT TEST (AS DESCRIBED EARLIER, ABOVE).

ENTRANCE TO THE SCOPE ROUTINE IS VIA AN "IOT" TRAP CALL
THROUGH LOCATION 20(8). (FROM THE SCOPE=IOT EQJUATE).
DEPENDINRG UPON THE SWITCH SETTINGS (SEE 5.2), CODE IS PRESENT
TO: LOAD THE FP11 VWICRO BREAK REGISTER, LOOP DN THE CURRENTLY
EXECUTING TEST, LDOP ON A SPECIFIC TEST, PERFORM ITERATIONS OF
EACH TEST, AND SET UP ADORESSES FOR POSSIBLE LOOPING ON
ERRORS. IMPORTANT VALUES USED IN THIS ROUTINE ARE:

SMXCNT - MAXIMUM NUMBER OF ITERATIONS PER TEST
(GENERALLY WILL BE 400(10))

$TSTNM ~ A COUNTER INDICATING THE NUMBER (1-377(8)) OF
THE TEST CURRENTLY BEING EXECUTED

SLPADR - CONTAINS THE ADDRESS TO WHICH THE SCDPE
ROUTINE WILL LOOP, IF THE CURRENT TEST IS
BEING LODPED UPON

SLPERR ~ CONTAINS THE ADDRESS TO WHICH THE ERROR
ROOTINE (SEE 9.3.3) WILL LODP, IF AN ERROR
OCCURS AND THE LOOPING ON AN ERROR OPTION IS
SPECIFIED 1IN THE SWITCHES. SET UP BY SCOPE,
GENERALLY WILL BE THE SAME AS $LPADR, ABOVE,.

ERROR ROUTINE - $ERROR

THE ERRQOR RDUTINE IS ENTERED WHEN THE TEST CODE HAS DETERMINED
THAT AN ERROR HAS DCCURRED AS PART OF A TEST. THROUGH USE OF
THIS ROUTINE, THE TEST HAS A MEANS OF SIGNALING AN ERROR TO
THE OPERATOR/MONITOR; AND IMPLEMENTING THE CONTROL FUNCTIOQNS
FOR HALTING ON ERROR, BELL ON ERROR, ARD LOOPING ON ERROR. 1IN
ADDITION, THE ERROR ROUTINE HAS THE PROVISION TO TYPE DUT ON
THE OPERATOR"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 1S SIMILAR TO THAT EMPLOYED FOR TdE
SCOPE ROUTINE (VIA A TRAP), EXCEPT IN THIS INSTANCE, THE “EvI"
INSTRUCTION IS USED, TRAPPING THROUGH LOCATION 30(8). (NJITE
THE EQUATE ERROR N=EMT N). THE LOWER BYTE O0OF THE ENT

SEQ 0017
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9.3.4

INSTROCTION IS CAPARLE OF TRANSMITTING A NUMBER FRJ4 0-377(8),
WHICH WILL BE TERMED THE ™ERROR ITEM NUMBER." THIS NUMBER
DETERMINES WHICH ERROR MESSAGE, AND ASSOCIATED DATA VALOES
WILL BE TYPED 30T WHEN A °ARTICULAR ERROR IS SIGNALED. IF
THIS NUMBER IS ZERD, JUST THE PC OF THE CALLING "ERROR"
INSTRUCTION WILL BE TYPED, OTHERWISE, THE NUMBER IS USED AS AN
INDEX THROUGH THE ERROR TABLE ($ERRTB) TO FIND THE APPRIPRIATE
VALUES TO TYPE (SEE PROGRAM LISTING FOR FURTHER DETAILS).

IMPORTANT VALOES USED IN THIS ROUTINE ARE:

EREGO THRU ZREGT? - CONTENTS OF GENERAL REGISTERS RO
THRU R7T JUST BEFORE ERROR CALL

SERTTL - CUMULATIVE NUMBER OF ERRORS ENCOUNTERED TO
DATE

$ERRPC -~ CONTAINS THE PC OF THE ™ERROR™ [NSTROUCTION
JUST EXECOTED

SLPERR ~ CONTAINS THE ADDRESS WHICH WILL B8E LOOPED
UPON FDR THE ERROR LOOPING FACILITY

ERROR MESSAGE TYPEDUT ROOUTINE ~ STYPERR

THIS ROUTINE (STYPERR ENTRY POINT) IS CALLED BY THE EQROR
PROCESSING ROUTINE DESCRIBED IN 9.3.3 A30VE. ITS PURPOSE IS
TO IMPLEMENT THE ERROR MESSAGE/DATA VALUE ERROR TYPEJUT
FACILITY. THE SUBROUTINE WILL, GIVEN THE INDEXING BYTE FROM
THE ERROR CALL INSTRUCTION, PICK UP THE CORRECT ERROR MESSAGE
VECTOR FROM SERRT3 (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 THROUGH A
TRAP INSTRUCTION WITH THE NEXT WORD CONTAINING THE ADDRESS OF
THE FIRST CHARACTER IN THE STRING. TYPING TERMINATES WHEN AN
ALL-ZERO BYTE IS FDUND. HORIZONTAL TAB STOPS ARE ALSO
AUTOMATICALLY PLACED.

OCTAL NUMBER TYPE ROUTINE - $TYPOC

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

POWER UP AND DOWN RIUTINES - SPWRUP AND $PWRDN

THESE TWO0 ROUTINES ARE ENTERED FOR THE POWER UP AND DOWN
CONDITIONS, RESPECTIVELYV. THE POWER DUWN ROUTINE ($PWRON)
SAVES THE GENERAL REGISTERS AND STACK POINTER. THE PQOWER UD
ROUTINE (3°WRUP) CORRESPONDINGLY RESTIORES THE REGISTERS, STACK
POINTER, AND TYPES THE MESSAGE "POWER™ WHEN POWER 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 POJINT
FOR A NEW PASS AFTER A POWER FAIL / RESTART SEQUENCE.

9.3.9 END OF PASS ROUTINE - $SEOP

THE END OF PASS RJIUTINE COUNTS THE NUMBER OF PASSES PERFORYED,
DINGS THE BELL/TYPES A MESSAGE (IFf ENABLED), AND ALSO
INTERFACES TD THE MONITOR, IF PRESENT.

9.3.9 USER ROUTIHNES

THIS SECTION SIVES A SHORT DESCRIPTION OF THE FUNCTIJIN OF EACH
OF THE USER DEFINED TRAP-CALL SUBRDUTINES. SEE THE DIAGNOSTIC
LISTING FOR A COMPLETE DESCRIPTION OF EACH SUBRDUTINE“S
FUNCTION, OPERAND FORMAT, ETC.

-~ARITHMETIC RJIUTINES--
ASH64M -4W/64.BIT ARITHMETIC LEFT/RIGHT SHIFT
ASHA4I -4W/64 .BIT ARITHNETIC LEFT/RIGHT SHIFT
SUB64M -44W/64.BIT SUBTRACT
CMP64M -4W/564.BIT COMPARE EQ/NE
CMP32M -2W/32.BIT COMPARE EQ/NE

~~PROCESSOR TRAP CATCHERS--
SETDW/CLRDW -ENABLE/DISABLE LINE CLOCK ESCAPE TRA®
SETUB/CLRUB -ENABLE/DISABLE PROCESSOR MICRO BREAK ESCAPE
TRAP
SETFP/CLRFP -ENABLE/DISABLE FLOATING POINT ESCAPE TRAP

~=~MISC. SERVICE--
ERRPNT -SETUP "SLPERR™ ERROR LDOP ADDRESS
LOOPNT -SETUP ™SLPADR™ SCOPE LODP ADDRESS
CADSES -CONDITIONALLY 3SETUP ™SESCAPE"™ ERROR LDOP ADDRESS

~-MISC. FP SERVICE--

SGLDAT -GENERATE 2W/32.BITS RANDOM DATA

DBLDAT -SENERATE 4#/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 "EADJ"™ EXPNT/"NORMK" VALUE

FIXFRA -USING ™EADJ", GENERATE PRACTION "HIDDEN BITS"™ 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 SVYSTEM MONITOR. ALL
NECEZSSARY SOFTWARE COMMUNICATION HOOKS ARE PRESENT.
L]

LOADING ONTO APT

THIS DIAGNISTIC SHOULD BE LOADED ONTO THE APT SYSTEM IN THE
STANDARD MANNER, USING THE ™TSP - TEST SOFTAARE PACKAZEM
UTILITY.

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

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

NOTES ON LIADING:

SETTING "“ENVIRONMENT CSENVI™®=(001) WILL FORCE THE DIAGNOSTIC
TO USE THE "APT SWITCH REGISTER" CSWITCH 11 IN PLACE OF THE
HARDWARE SWITCH REGISTER. THIS ACTION IS INDEPENDENT OF PHE
"ENVIRONMENTAL MODE CSENVMI™ INDICATOR CONTENTS.

ANY "MEANINGFUL™ COMBINATIONS DF SWITCH REGISTER OPTIONS 1IN
"SWITCH 1" IS VALID. ™SWITCH 2™ C[S3USWR) IS NOT USED BY THIS
PROGRAM.

RUNNING UNDER APT

N3 SPECTAL PRECAUTIINS ARE NECESSARY TO RUN UNDER APT.

XXDP COMPATIBILITY

FOR XXDP MEDIA COMPATIBILITY, THE TODP 2K WORDS OF THE 16K WORD
MINIMUM MEMORY AREA ARE NOT DISTURBED DURING EXECUTION. TH1S
LEAVES (1) THE "XXDP™ MONITOR INTACT FOR CHAIN MODE EXECUTION
oF DIAGNISTICS, AND (2) SPACE FOR “yUPD1/2"™ TO PERFORM
DIAGNOSTLIT UPDATES.

SEQ 0020
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DaFfPER.PLL

14
32
235
281
284
295
18
384
411
592
129
740
840
932
949
1084
1222
1327
1472
1578
1714
1986
20956
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2313
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2788
2958
3053
3206
3361
3487
3600
3719
3866
3951
4125
4212
4417
4511
4632
4965
5028
5173
5245
5317
5387
5459
5529
5635
5695
5770
5541
5910
6041

02-3EP-77 17:50

TA3LE 0OF CONTENTS

OPERATIONAL SWITCH SETTINGS
BASIC DEFINITIONS

TRAP CATCHER

STARTING ADDRES(ES)

ACri1l d40OKS

APT PARAMETER BLOCK

CONMON TAGS

APT MAILBOX-ETABLE

ERROX POINTER TABLE

PROGRAM DEFINED COMMON TAGS
START OF PASS ROUTINE
INITIALIZE THE COMMON TAGS

T1

T2

T3

T4

T5

T6

T7

T10
T11
r12
T13
14
TS5
rl5
T17
120
21
122
T23
124
125
126
127
T30
T31
32
T33
134
T35
T36
37
T40
T41
T42
T43
T44
T45
T46

BM/ WHAMI AND FLAGS INIT

essENABLE BM MICROBREAK TRAP-TD-4, IN WHAMI...
B4/ FLAGS AND INSTR1 FP DECODE

BM/ FP CNST RESTORE

BM/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 INSTR DECODE
FIRB IMMEDIATE-R ADDRESS MODE DECIDE

UFLOW - FPINIT, F-MODE

UFLOWN - FPINIT, D-MODE

«s<-ENABLE HFP MICROBREAK LOAD...

EXPNT, ESPAD.BLACO/3] DATAPATH

EXPNY, ESPAD.ACACO/33 DATAPATH

EXPNT, ESPAD.BTAC4/5] DATAPATH

EXPNT, "LDEXP/STEXP™ FPINMUX(DOUT) DATAPATH
EXPNT, ESPAD.B ADDRESSING VIA RECDF] AND RUSF}
EXPHT, ESPAD.A ADDRESSING VIA RIDF] AND RLSF]
EXPNT, (EA=0, EB=0) W/®CMPF"™

EXPNT, (EA=0.0R.EB=0) W/™MULF”

EXPNT, (ER=0) W/"ABSF"

EXPNT, EALO ADD/CARRY LOGIC W/“MULF"

EXPNT, COUNTER/PRE-SHFT-QUOT WITH "MAS"
IFORKC (ADD+SUB)*M01, SOMPATH/MO*R(6+7) DECODE
I7ORKC(ADD#SUB)*M0], EXPNT(A+B)=ZERO DECODE
IFORKC(ADD+SUB)*M0], EXPNT.RANGE.CDDE ROM CONTENTS

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

FRACTION, 50. BIT DATAPATH, VIA "LDD/STD®
FRACTION, FSPAD DATA PATTERNS, ACO-ACS
FPINIT/FP.EMIT.(E&LF)/FSPAD EXACT.ZERD

FRACTION, FSPAD ADDRESSING VIA RIDF1 AND RESF]
FRACTION, FSPADLCDJ.WRITE/ADDRS-FORCE: USING "LDF"

FRACTION, FSPADCCDI.WRITE/ADDRS-FDRCE:
FRACTION, PFSPADCCDI.WRITE/ADDRS-FORCE:
FRACTION, FSPADLCDI.WRITE/ADDRS-FDRCE:
FRACTIDN, FSPADCCDI.WRITE/ADDRS-FORCE:
SHIFTER/NORMK, WITH ™MNS®

SYIFTER, LEFT(2+4) OF (200,0,0,0)
SHIFTER, RITE(1l.-11.) OF (0,0,0,0)
FRACTION, FALU FSPAD.IN.MUX BIT(59:38)

USING
USING
USING
USING

nSTCFD"
"STCDF"™
"LDCOF"™
"LDCFD"

FPINIT/FP.EMIT.F/CLRX EXACT.ZERO "01™ IN BIT(59:58)
SHIFTER, RITE(4,5,6,7/1,9)CMAS] RIPPLE-A-1

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

A-1

SEQ 0001

SEQ 0021



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-TT 22:41

DQFPEA.P11

5158
62173
6664
6956
7105
7205
7488
7121
8228
8408
3530
8637
R821
8966
9114
9132
9166
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
10616

02-5EP-77 17:50 TABLE OF CONTENTS
155 FALU/FEXP, F/D-R/T MODE SELECT
56 FRACTION, FALU ADD/CARRY LOGIC WITH "ADDD"
757 IFORK/(ADD+SUB)*MO “ADDD"*-M0 EXECUTE
T50 “DIVF"™ EXEC, DIVIDE W/INBUF-AR.SHIFT, FSPAD.SELECT
T61 "LDC.I.F® EXEC, FPINMUX/DOUT, SHIFT/NORMALIZE
T62 MULNET, BASIC DATAPATH
163 MULNET, MULTIPLY ROM CONTENTS
764 MULNET, SOM/CARRY REGISTERS, COUNTER ROM CONTENTS
T65 MULNET, MIER REGISTER DATA/SHIFTING
166 MULNET, MAND REGISTER DATA/SHIFTIAG
T67 EXPNT, ECR & FCCR EXCEPTIIN/HFP(CC) COADITIONS
70 “MPP” MAINT. INSTR - FUNCTIONAL TEST
T71 “MNS° MAINT. INSTR - FUNCTIONAL TEST
T72 “MAS® MAINT. INSTR - FOUNCTIONAL TcsT
173 «e«EXIT T0 EOP...

END OF PASS ROUTINE

INTSRRUPT SERVICE ROUTINES

~esDWll-L LINE CLOCK INTERROUPT SERVICE ROUTINE

«o«FPP INTERRUPT SERYICE ROUTINE

e+« TRAP-TO-4 INTERRUPT SERVICE ROUTINE

»e«TRAP-TO-10 INTERRUPT SERVICE ROUTINE
««<MEMORY/CACHE PARITY ERROR INTERRUPT SERVICE ROUTINE
MISC. SUPPORT SUBRIUTINES

»««RANDOM ™FPS™ SUBROUTINE (RARFPS)

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

s« INITIALIZE HFP/WFP, FPS/FEC/FEA (ZAPHFP, ZAPWFP)
«o« NORMALIZATION COUNT GENERATION SUBROUTINE (EADJ)
«eo FRACTION ADJUSTMENT ROUTINE (FIXFRA)

64. BIT ARITHMETIC/LOGICAL FUNCTION SUBROUTINES

see64. BIT "ASHC™ ROUTINE (ASH64I, ASH64M)

eeeb4., BIT ®SUB™ ROUTINE (SUB64M)

-« MOLTIPLE WORD COMPARISON ROUTINES (CMP64M, CMP32M, CMPKXN)
--SYSMAC SUPPDRT RJUTINES--

SCJOPE HANDLER ROUTINE

ERROR HANDLER ROUTINE

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

TYPE ROUTINE

APT COMMUNICATIONS ROUTINE

BINARY TO OCTAL (ASCII) AKD TYPE

"TRAP™ INSTRUCTION DECODER

TRAP TABLE

«««SETUP LINE-CLOCK/PROCESSOR HUNG ESCAPE (SETDW, CLRDW)
«««SETUP PROCESSOR MICRUBREAK ESCAPE (SETUB, CLRUB)
ee«SETUP FLOATING POINT TRAP ESCAPE (SETFP, CLRFP)
«++CONDITIONALLY LOAD SESCAPE (CNDSES)

«+«SETUP ERROR LOOP (SLPERR) PDINT (ERRPNT)

«+«SETUP SCOPE LOOP (SLPADR) POINT (LDOPNT)

POWER DOWN AND UP ROUTINES

ERR MESSAGES, DATA HEADERS, DATA VECTORS, ETC

SEQ 0002

SEQ 0022



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
DIFPEA.P1L 02-SEP-77 173250

34 001200

39 000011
40 000012
11 000015
4?2 000200
13 177776

45 177774
15 177172
47 177570
48 177570

51 000000
52 000001
53 000002
3¢ 000003
55 000004
36 000005

PDP-11/50 FP11-E dARDWARE DIASNOSTIC
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«TITLE PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
3*COPYRIGRT (C) 1977

3*DICITAL EQUIPMENT CORP.

3*MAYNARD, MASS. 01754

3*
1
H

*PROGRAM BY DON NDRTR
-

3*THIS PROGRAN WAS ASSEMBLEDC USING THE PDP-11 MAINDEC SYSMAC
3*PACKAGE (MAINDEC-11~DZQAC-C3), JAN 19, 1977.

3*
«SBTTL OPERATIONAL SHITCH SETTINSS

3*

* SWITCH OCTAL USE

’. -------------------------------

* 15 100000 HALT ON ERROR

LA 14 040000 LOOP ON CORREWTLY EXECUTING TEST
3* 13 020000 INHIBIT ERROR TYPEOUTS

> 12 010000 INAI3IT STATUS TYPEOUTS

> 11 004000 INHIBIT ITERATIONS

* 10 002000 1=BELL ON ERROR

3 9 001000 LOOP ON ERROR

* 8 000400 LDOP ON TEST NUMBER IN ™SLPIST™
3* 7 000200 0=SISN/EXP/FRAC FP DATA TYPEQUTS
L 1=16. BIT WORD * " "

* 6 000100 0=DETAILED PRINTOUT OF ERRORS

1 1=SUMMARY ONLY

> 5 000040 TIGHr LOOP ON ERROR

+SBTTL BASIC DEFINITIONS

S*INITEAL ADDRESS OF THE STACK POINTER *** 1200 ***

STACK=

1200

-EQUIVY EMT,ERROR
10T,SCOPE

~EQUIV

33BASIC DEFINITION OF ERROR CALL
73BASIC DEFINITION OF SCOPE CALL

7*MISCELLANEOUS DEFINITIONS

HT= 11 33CODE FOR RIRIZDNTAL TAB

LE= 12 73CO0E FOR LINE FEED

CR= 15 33CODE FOR CARRIAGE RETURN

CRLF= 200 #3CODE FOR CARRIAGE RETURN-LINE TEED
Ps= 17171776 3;PROUCESSIR STATUS WORD

-EQUIV PS,PSW

STKLMT= 177774 33STACK LIMIT REGISTER

PIRQ= 1777172 33PROGRAM INTERRUPY REQUEST REGISTER
DSWR= 177570 73HARDWARE SVITCH REGISTER

DDISP= 177570 33 HARDWARE DISPLAY REGISTER

3*GENERAL PURPOSE REGISTER DEFINITIONS

DQFPEA.P11 02-35P~77 17:50
57 000006
38 000007
39 000006
50 000007
51
62
53 000000
64 000040
65 000100
55 000140
57 000200
58 000240
53 000300
70 000340
n
T2
73 100000
74 040000
75 020000
15 010000
17 004000
78 002000
79 001000
40 000400
31 000200
a2 000100
3 000040
94 000020
25 000010
86 000004
87 000002
83 000001
39
99
91
32
93
94
a5
95
97
93
19

100

101 100000
102 040000
103 020000
104 010000
195 004000
106 002000
107 001000
108 000400
109 000290
110 000100
111 000049
112 000020

RO= 30 73GENERAL RESISTER
Rl= il 33 GENERAL RESISTER
R2= %2 3;GENERAL RESISTER
R3= 33 73GENERAL RESISTER
P4= 34 33GENERAL REGISTER
R3= 23 33GENERAL RESISTER
MACY11 30(1046) 02-SEP-77 22:41 PAGE 2
8ASIC DEFINITIONS
R6= 16 33GENERAL RESISTER
R7= 27 73GENERAL RESISTER
§p= 35 33STACK PIINPER
PC= 7 33PROGRAM COUNTER
3*PRIDRITY LEVEL DEFINITIONS
PRO= 0 37PRIORITY LEVEL O
PR1= 40 33PRIORITY LEVEL 1
PR2= 100 33 PRIDRITY LEVEL 2
PR3= 140 33PRIQRITY LEVEL 3
PR4 = 200 3PRIORITY LEVEL 4
PR5= 240 33PRIDRITY LEVEL S
PRE= 300 33PRIORITY LEVEL 6
PRT= 340 73PRIORITY LEVEL 7
3*"SWITCH REGISTER™ SWITCH DEFINITIONS
SWl5= 100000
SW1l4= 40000
SW13= 20000
Sil2= 10000
SWll= 4000
SW10= 2000
SW09= 1000
S#08= 400
Su07= 200
SH06= 100
SWO0S= 40
Si04= 20
SW03= 10
SW02= 4
SWo1l= 2
SH00= 1
<EQUIV SW09,5W9
«-EQUIV SW08,SWB
+EQUIV  sSW07,5W7
+EQUIV  5W06,5W6
+EQUIV SWO05,SWS
~EQUIV SW04,SW4
<EQUIV  SWO03,SH3
<EQUIV 5W02,S5W2
<EQUIV  SwO0l,SW1
-EQUIV SW400,S40
J*OATA BIT DEFINITIONS (BIT00 T 3ITL5)

100000

40000

20000

10000

4000

2000

1000

400

200

100

10

p 1]

SEQ 0003
SEQ 0023

5% 0004
Sta 0024
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113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
133
139
140
141
142
143
144
145
146
147
149
149
150
151
152
153
154
155
156
157
158
139
150
151
162
153
164
165
166
157
168
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169
170
171
172
173
174
175
176
177
178
179
130
171
182
173
134
185
186
187
188
179
190
191
132
193
194
195
195
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
219
215
217
218
213
220
221
222
223
224

02-SEP-77 17:50

000010
000004
000002
000001

000004
000010
000014
000014
000014
000020
000024
000030
000034
000060
000064
000240

076600
000352
000346
000350

000022
000222

000100
000101
000102
000103
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000104
000105
000106
000107

000066
000266

000144
000344

000075
000276

000036
000236

000141

000100
000300

000244

000000
000001
000002
000003
000004
000005
000006
000007

1171766
177744
177770
177746

177546
000100

170005
170007
170004

052525
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BITO03= 10
BIT02= 4
BITOl= 2
BITO00=

1
-EQUIV BITO9,BITY
-EQUIV BITO08,BITS
-EQUIV BITO07,BIT?
-EQUIV BITO6,BIY6
-EQUIV BITOS,BITS
«8QUIV BITO4,BIT4
-EQUIV BITO3,BIf3
+EQUIV BIT02,BIT2
-EQUIV BITO1,BIT1
~EQUIV BIT00,BITO

J*BASIC “CPU™ TRAP VECTOR ADDRESSES

ERRVEC= 4 J3TIME OUT AND DTHER ERRORS

RESYEC= 10 7sRESERVED AND ILLEGAL INSTRUCTIONS
TBITVEC=14 3;"1" BIT :

TRTVEC= 14 33TRACE TRAP

BPTVEC= 14 5;BREAKPDINT TRAP (BPT)

I0TVEC= 20 7;INPUT/OUTPOT TRAP (IOT) *aSCOPE#*
PHRVEC= 24 3;POHER FAIL

EMTYEC= 30 33 EMOLATOR TRAP (EMT) **ERROR**
TRAPVEC=34 33NTRAP™ TRAY

TKVEC= 60 33;TTY KEYBDARD VECTOR

TPVEC= 64 3;TTY PRINTER VECTOR

PIRQVEC=240 73PROGRAM INTERRUPT REQUEST VECYOR

J*MED CODES
’I

» USE IS AS FOLLOWS:
,.
3* READING: WRITING:
,t
3* aee MOV #DATA, RO
3t MED SREXK MED XXX
3 it RO, RESULT cee
,'
MED= 076600 30PCDDE
WINIT= 352 3BM “INIT" SUBR, RO=FLAGS FOR FUNCTION
WSR= 346 78 "SR" (SHIFT REGISTER, WRITE ONLY)
WNUA= 350 38M "RUA™ (NEXT MICROADDRESS, WRITE ONLY BITC14:03>)
RWHAMI= 022 SBM TWHAMI®
WWHAMI= 222 )
3THE POLLOWING ARE READ-ONLY IN PHE CSP:
LOGJAN= 100 3CSPO0: LDG JAM
LOGSVC= 101 3CSPO1: LIG SERVICE
LOGPBA= 102 3CSP02: LJG PHYS BUS ADOR
LOGCUA= 103 3CSP03: LDC ZURRENT MICROADDRESS

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

LOGFLG= 104 3CSP04: LOG 7LAG/INTR
LOGWHM= 105 3CSP05: -LIG FHANE

LOGCAD= 106 3CSP06: LOG CACHE DATA

LUGCAT= 107 7CSPO7: LOG CACHE TAG

RFPA= 066 3EP “FpPAN

WEPA= . 266 ;

RFLAG= 144 3BM "FLAGSCB:4,2:0>4FPSCTI 0"

WFLAG= 344 3BM "FLAGSCB:4,230>™ AND MEXFLAGC2:1>"
RFEA= 076 JEP MFEA™

WFEA= 276 ;

RFEC= 036 3PP "FPSHIFFECT

WFEC= 236 ;

RSERVC= 141 3BM SERVICE PORT OF STATUS MUX

RCSPO0= 100 3BM CSP(00): FP CONSTANTS, BN ERROR LOG
WCSPOO= 300 ;

J*FLOATING POINT INTERRUPT VECTOR
FPPVEC= 244

J*FLOATING PDINT REGISTER DEFINITIONS
0

ACO=

ACl= %1
AC2= 32
AC3= 3
AC4= 34
ACS= 5
AC6= 6
ACT= 37

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

CPUERR= 177765 sCPU ERROR REGISTER

MEMERR= 177744 JMEMORY ERROR REGISTER

CPUBRK= 177770 3CPU MICROBREAK ADDRESS REGISTER
CPUCCR= 177746 ;CPU CACHE CINTROL REGISTER
s*LINE CLOCK (DWll-L) REGLSTERS, ETC

DWllLC= 177546 7CSR

DW1lLV= 100 s INTERROPT VICTOR

;*FP11-E - PDP-11/60 SPECIFIC MAINTENANCE INSTRUCTIONS
MPP= 170005 STMAINTENANCE PARTIAL PRODUCT™
MAS = 170007 3TMAINTENANCE ALIGNMENT SHIFT®
MNS= 170004 SPMAINTENANCE NORMALIZATION SHEFT™

3*BIT PATTERNS FUR TISTS
ALTP= 052525 70101...01

SEQ 0005

SEQ 0025

S%Q 0006
559 0025
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DQFPEA.P11 02-SEP-77 17250 BASIC DEFINITIONS SEQ 0027
225 052525 AP= ALTP 1
226 125252 ALYN= 125252 31010...10
227 125252 Ali= - ALTHN b4
228 007417 ALT4P= 007417 30000111100001111
229 170360 ALTAR= 170360 $1111000011110000
230 177776 : M2= 177776 21111...10 4INUS TWO
231 177717 Ml= 17771717 71111...11 VINUS ONE, ALL 1°S
232 100000 o= 100000 31000...00 MINUS ZERD
233 077777 LGP= 077177 30111...11 LCST + NUM (1ST WD FLY )
234 1777717 LG¥= 1777717 71111...11 LGST - NUM (1ST WD FLT )
235 000200 Sup= 000200 3+1%2%2-128, SMLT + NUM (1ST WD FLT)
236 100200 SMR= 100200 3-1%24%-128, SMLT - NUM (1ST WD FLT)
237 000177 . ZX1MP= 000177 3ZERO EXP, ALL 1-S MANT (1ST WD FLT)
238 100177 ZX1MN= 100177 3ZERD EXP, ALL 1-S MANT (1ST WD PLT)
239 040200 FlpP= 040200 3+1.0€+0, 1St WD FLT
240 140200 FiN= 140200 3-1. 0640, 1ST W¥D FLT
241 104210 P13Z= 104210 31000100010001000
242 000377 Le= 000377 30000000011111111 LOWER BYTE
243 177400 0B= 177400 71111111100000000 UYPPER BYTE
244
245
246 7*FPS BIT PATTERNS
247 147711 FPSl=z 147777 sALL BITS ON (READABLE)
248 000600 FPS0= 000000 $ALL BITS OFF
249 000000 NA= 000000 sPOR PEC, WHEN NOT APPLICABLE
250
251 s*PSH BIT PATTERNS
252 177760 CCONLY= 177760 ;FOR BIC TO GET CC BITS ONLY
253
254
255 -SBYTL TRAP CATCHER
256
257 000000 =0
258 3*ALL ONUSED LOCATIONS OF THE VECTOR AREA CONTAIN
259 3*A ".+2, I0T" SEQUENCE TO CAYCH AND PROCESS ILLEGAL
260 J*TRAPS AND INTERRUPTS THAT NIGAT OCCUR.
261 7*THE I0T TRAP WHICH IS TAKEN ON PHE ILLEGAL TRAP/INT
262 3*TRAPS TO THE $SCOPE ROUTINE WHICH (IF THE RETURN PC IS
263 s*LESS THAN 1002) JUMPS TO THE SERROR ROUTINE.
264 3*THE $SERROR ROUTINE WILL REPORT THE ERROR AS FOLLOWS:
2565 3* PC=YYYYYY UNEXPECTED TRAP TO XXX
266 3*AND RETURN TO THE PROGRAM AT PC=YYYVYY+2
257 J*WHERE XXX=LOCATION OF ILLEGAL TRAP
268 3* YYYYYY=PC AT TIME OF TRAP
269 3*NOTE: IF THE PROCESSOR IS NOT AN 11/05 THE PROGRAM
270 | A CAN BE STARTED AT ADDRESS 0 S WELL AS ADDRESS 200.
271
272 000000 000000 $40CAT: HALT J3HALT
273 000002 000737 BR «=100 33BRANCH TO 177700 & TIME QUT (NOT ON
274 3311/05)
275 000004 003400 «WORD START 33VECTOR TO STARTING ADDRESS
276 000006 000340 « WORD 340 33 WITH PRIORITY LEVEL 7
217 000174 -=174
278 000174 000000 DISPREG:.WORD O 3;SOPTHARE DISPLAY REGISTER
279 000176 000000 SWREG: .WORD 0 $3SOFTWARE SWITCH REGISTER
220 «SBTTL STARTING ADORES(ES)
PDP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY1l 30(1046) 02-SEP-77 22:41 PAGE 6 SEQ 0908
DQFPEA.P11 02-SEP-77 17:50 STARTING ADDRES(ES) SEJ 002
g:; 000200 200137 003400 JuP @¥START 33G0 TO STARI OF PROGRAM
283 «SBTTL ACTI11 HOOKS
284
235 P Rt g T
286 ;HOOKS REQUIRED BY ACT11
2817 000204 §sSvVPC=. 7SAVE PC
238 200046 =46
299 000046 030464 SENDAD 731)SET LOC.46 TO ADDRESS OF S$ENDAD IN .$EOP
299 000052 -=52
291 000052 000000 - ¥ORD 0 $32)SET LOC.S52 TO ZEROD
292 000204 -=5$SVPC 33 RESTOPE PC
293 001000 .=1000
294 «SBTTL APT PARAMETER BLOCK
295
296 PR AR A AN A AR AR A R AN AN RN R AN R AN AR AR AR R N AN RN KRR RRARRRERE
297 7SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT
298 IR R R A R R A R R AR R AN R AR AR R AN AR RN N AR AR AR RN R R A RAERARRRERRARY
299 001000 «$X=. 73SAVE CURRENT LOCATION
300 200024 .=24 #7SET POWER FAIL TD PDINT TO START OF PROGRAM
301 000024 000200 200 33FOR APT START UP
302 000044 =44 33P0INT TO APT INDIRECT ADDRESS PNTR.
303 000044 001000 SAFTHDR ;POINT TO APT HEADER BLDCK
304 001000 $X 77 RESET LOCATION COUVTER
305 ;;tntttt:tttttﬁ.t:tttta-tttt--ttt.k-ttltttt.tnt:a'tﬁtctt.'ftttt:n
306 ;SETUP APT PARAMETER 8LOCK AS DEFINED EN THE APT-PDP11 DIAGNOSTIC
307 s INTERFACE SPEC.
303
309 001000 $APTHD:
310 001000 000000 SHIBTS: .WORD 0 23140 AIGH BITS DF 18 BIT MAILBOX ADDR.
311 901002 001356 $MBADR: .WORD SMAIL 77ADDRESS OF APT MAILBOX (BITS 0-15)
312 001004 000017 $TSTM: .WORD 15. $3RUN TIM OF LONGEST TEST
313 001006 000012 $PASTM: .WORD 10. 33RUN TIME IM SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)
314 001010 000000 SUNITM: .WORD 0. 33 ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT
31§ 001012 000014 «WORD SETEND-SMAIL/2 ;3LENSTH MAILBOX-ETABLE(WORDS)

316
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317

318

319

320

EDY

322

323 001210
324 001210

325

326 001210 000000
327 001212 000000
328 001214 000000
329 001216 000000
330 001220 000000
331 001222 000000
332 001224 000000
333 001226 000000
334 001230 000001
335 001232 000000
336 001234 000000
337 001236 000000
338 001240 000000
339 001242 000000
340 001244 000000
341 001246 000000
342 001250 000
343 001251 000
344 001252 000000
345

346 001254 177570
347 001256 177570
348 001260 000000
349 201262 000000
350 001264 177560
351 001266 177562
352 001270 177564
353 001272 177566
354 001274 000
355 001275 002
355 001276 012
357 001277 000
358 001300 000000
359

350 001302 000000
361 001304 000000
362 001306 000000
363 001310 000000
364 001312 000000
355 001314 000000
366 001316 000000
357 001320 000000
368 001322 000000
369 001324 000000
370 001326 000000
371 001330 000000
372 001332 000000
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373 001334 000000
374 001336 000000
375 001340 000000
376 001342 000000
377 001344 000000
373 001346 177607 000377
379 001352 0717
380 001353 01S
381 001354 000012
332
333
34
385
386
387 001356
388 001356 000000
389 001360 000000
330 001362 000000
391 001364 000000
332 001366 000000
333 001370 000000
394 001372 000000
395 001374 000000
396 001376
397 001376 000
393 001377 000
399 001400 000000
400 001402 000000
401 001404 000000
402
403
404
405
406
407
408 001406
409

MACY11 30(1046) 02-SEP-77 22:41 PAGE 7 SEQ 0009

COMMON TAGS SEQ 0029
-SBTTL COMMON TAGS
’,.t".ttl!t'tt.ttt...tttlllttl.ttt.ltt.t....".'..'kﬁ.t"'ﬁﬁt"*
*THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
3*USED IN THE PROGRAM.

«=STACK+10
SCMTAG: 33START OF COMMDN TAGS
P2 Sl START $CMTAG CLEAR--=--

«WORD 0
STSTNM: .WORD 0 33CONTAINS THE TEST NUMBER
SERPLG: .WORD O 33CONTAINS ERROR FLAG
SICNT: .WORD O 33CONTAINS SUBTEST ITERATION COUNT
SLPADR: .WORD O 33CONTAINS SCOPE LOOP ADDRESS
SLPERR: .WORD 0 33CONTAINS SCOPE RETURN FOR ERRORS
SERTTL: .MORD O 33CONTAINS TOTAL ERRORS DETECTED
SITENB: .WORD O 33CONTAINS ITEM CONTROL AYTE
SERMAX: .WORD 1 33CONTAINS MAX. ERRORS PER TEST
SERRPC: .WORD 0 33CONTAINS PC DF LAST ERROR INSTRUCTION
$GDADR: .WORD O 33CONTAINS ADDRESS OF “GOOD® DATA
$BDADR: .WORD 0 33CONTAINS ADDRESS OF “BAD” DATA
$GDDAT: .WORD O 33CONTAINS “GOOD” DATA
$BDDAT: .WORD O 33CONTAINS “BAD” DATA

JWORD 0 33 RESERVED--NOT TO BE USED

.WORD 0
SAUTOB: .BYTE 0 73AULOMATIC MODE INDICATOR
SINTAG: .BYTE O 33 INTERRUPT MODE INDICATOR

JHORD 0
33-==~~END $CMTAG CLEAR-----
SWR: MDRD  DSWR ;3 ADDRESS OF SWITCH REGISTER
DISPLAY: .WORD DDISP #$ADIRESS OF DISPLAY REGISTER
SLPTST: .WORD 0 3;CONTAINS TEST NUMBER TO LOOP UPON
SFPBRK: .WORD O ;3CONTAINS HFP UBRK ADDR LOADED DURING “SCOPE~
$TKS: 177560 33TTI KBD STATUS
STXB: 177562 33 TTY KBD BUFFER
STPS: 177564 33TTY PRINTER STATUS REG. ADDRESS
$TPB: 177566 33TTY PRINTER BUFFER REG. ADDRESS
SNOLL: .BYTE 0 33CONTAINS NULL CBARACTER FOR FILLS
SFILLS: .BYTE 2 3;CONTAINS # OF FILLER CHARACTERS REQUIRED
SFILLC: .BYTE 12 33 INSERT FILL CHARS. AFTER A "LINE FEED"
STPFLG: .BYTE 0 33"TERNINAL AVAILABLE" FLAG (BITC07>=0=YES)
SREGAD: .WORD 0 ;3CONTAINS THE ADDRESS FROM

3FWHICH (SREGO) WAS OBTAINED

SREGO: .WORD O 73CONTAINS ((SREGAD)+0)
SREGl: .WORD O 33CONTAINS ({SREGAD)+2)
SREG2: .WORD O 33CUONTAINS ((SREGAD)+4)
SREG3: LHWORD O 33CONTAINS ((SREGAD)+6)
SREG4: .WORD O 33CONTAINS ((SREGAD)+10)
$REG5: .WDRD 0 73CONTAINS ((SREGAD)+12)
$REGS: LWORD 0 33CONTAINS ((SREGAD)+14)
SREGT: .MORD 0 3 CONTAINS ((SREGAD)+1S6)
SREGL0: .WORD O 33CONTAINS ((SREGAD)+20)
SREG11: .WORD O 33CONTAINS ((SREGAD)+22)
SREG12: .WORD O #3CONTAINS ((SREGAD)+24)
$REG13: .WORD O 33CONTAINS ((SREGAD)+26)
SREGl4: .WORD O 33CONTAINS ((SREGAD)+30)
MACY11 30(1046) 02-SEP-7T 22:41 PAGE 8 SEQ 0010
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SREG1S: .WORD 0
SREG16: .WORD 0
SREG17: .WORD 0

77CONTAINS ((SREGAD)+32)
33CUNTAINS ((SREGAD)+34)
73CONTAINS ((SREGAD)+356)

STINES: O 77MAK. NUMBER OF ITERATIONS
SESCAPE: 0 3;ESTAPE ON ERROR ADDRESS
SBELL: .ASCIZ <207><377><377> ;3;CODE FOR RELL

SQUES: .ASCII /27 J7QUISTION MARK

SCRLF: .ASCIL <15> 3;CARRIAGE RETURN

SLF: <ASCIZ <12> 33LINE FEED

LRy L e R X e Ty
124

+SBYTL APT MAILBOX-ETABLE

P R T T
<EVEN

$MALL: 23APT MALLBOX

SMSGTY: .WORD  AMSGTY ;;MESSAGE TYPE CODE

SFATAL: .WORD  AFATAL ;;PATAL ERROR NUMBER

STESTN: .#ORD ATESTH ;3TEST NWUMBER

SPASS: .WORD APASS  ;;PASS COONT

SOEVCT: .#ORD  ADEVCT ;;DEVICE COUNT

SONIT: .WORD  AUNIT  3;1/0 ONIT NUMBER

$MSGAD: .WORD  AWSSAD 33MESSAGE ADIRESS

SMSGLG: .WORD  AMSGLG 3;MESSAGE LENGTH

SETABLE: 33 APT ENVIRONMENT TABLE

SENV:  .BYTE  AEAV 33 ENVIRDNMENT BYTE

SENVM: .BYTE AENVM  ;3ENVIRONMENT MODE BITS

SSWREG: .WORD  ASWREG ;;APT SWITCH REGISTER

SUSWR: .MORD AUSWR  ;;USER SWITCHES

SCPUOP: .WORD  ACPUOP 33;CPU TYPE,UPTIONS

3* BITS 15-11=C2U TYPE

3 11/04=01,11/05=02,11/20=03,11740=04,11/45=05
3. 11770=06,PDQ=07,Q=10

3* 8IT 10=REAL PINE CLOCK

3 BIT 9=FLOATING PDINT PROCESSOR
3" BIT B8=MEMDRY MANACEMENT

SETEND:
« MEXIT
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410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
455
457
458
459
460
461
462
463
454
465

001406

001406
001414
001416
001424
001426
001434
001436
001444
001446
001454
001456
001464
001466
001474
001476
001504
001506
001514
001516
001524
001526
001534
001536
001544
001546
001554
001556
001564
001566
001574
001576
001604
001606
001614
001616
001624
001626
001634
001636
001644
001646

035656
000000
035656
000000
035710
000000
035761
000000
035734
000000
036462
044140
036511
044140
036007
043752
036037
000000
036067
043764
036116
044002
036140
044002
036166
043764
036215
000000
036252
000000
036307
000000
036333
000000
036407
000000
036540
000000
036611
000000
036647
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042052
042052
042124
042124
042124
000000
000000
000000
042765
042660
042660
042660
042660
042167
042223
042257
042322
042322
042374
042430
042464

043460
043460
043476
043476
043476
000000
000000
000000
043604
043600
043600
043600
043600
043512
043524
043536
043552
043552
043512
043634
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
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
308
509
510
s11
512
513
514
515
315
517
518
519
520
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
0062136
002144
002146
002154
002156
002164
002166
002174
002176
002204
002206

900000
036677
000000
036720
000000
036762
000000
037023
200000
037070
000000
037211
000070
037116
000000
037141
000000
037254
044020
037330
044032
037356
044032
037413
044066
037460
044056
037525
000000
041504
000000
041547
000000
041612
000000
041650
044344
041701
044344
041732
044344
041763
044314
040661
044256
040036
044054
040004
0449054
040070
44134
040107
044146
040153
0441456
037570
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042522
042541
042560
042550
042616
042142
043022
043040
000000
000000
000000
000000
000000
000000
043167
043167
043372
000000
000000
000000
000000
043167
000000
000000
043070
000000
000000
000000

043562
043572
043512
043564
043570
043502
043616
043564
000000
000000
000000
000000
000000
000000
043710
043710
043716
000000
000000
000000
000000
043710
000000
000000
043564
000000
000000
000000
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ERROR POINTER TABLE

-SBTTL ERROR POINTER TABLE

SERRTB:

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 SITEMB. THIS NUMBER INDICATES WHICA ITENM IN THE TABLE IS PERTINENT.
IF SITENB IS O THE ONLY PERTIMNENT DATA IS (SERRPC).

EACH ITEX IN TUE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS:

3*NOTEL:
3*MOTE2:

EMVOO1:
ENV002:
EMV003:
EMY004:
EMVO0O0S:
EMV0062
EMY007:
EMVO010:
ENVOl1:
ENY012:
ENVO13:
EMVO14:
EMVO1S:
ENV0162
ENVO17:
ENV020:
ENMV021:
EMV022:
ENV023:
EMV024:
EMV025:

MACY11l 30(1046)

«WORD
« WORD
«WORD
« WORD
- HORD
«WORD
«WORD
- WORD
+WORD
+~WORD
- #ORD
«HORD
-WORD
« WORD
- WORD
- #ORD
«WORD
«WORD
- WORD
«WORD
«<WORD

37POINTS IO THE ERROR MESSAGE
33POLETS TO THE DATA BEADER
33POINTS TO THE DATA
33POINTS TO THE DATA VECTOR

EMA,DHA,DTA,000
EMB,DHB,DTB,000
ENMC,DHC,DTC,000
EME,DHC,DTC,000
EMD, DHC,DTC,000
EMK1,000,000,DVAK
£MK2,000,000,0VAK
EME1,000,000,0¥1
E£ME2,DHZ,01Z,000
EME3,DAK,DTX,DV2
EME4,DHX,DTX,0V3
EMES , DHX,0TK,DV3
EMES ,DHX,DTX,0V2
EMF, DHF,DTF, 000
£MG,DHG, DTG, 000
EMH, DHH,DTH,000
EMI,DAI,DTI,000
E£MJ,DHI,DTI,000
EML,DHL,DTL, 000
EMM, DAN, DTN, 000

EMN,DHN,DTN,000
02-SEP-T77

ERROR POINTER TABLE

ENV026:
ENVO27:
ENVO030:
ENVO31:
£MV032:
ENVO033:
EMVO34:
EMV035:
EMVO036:
ENY037:
EMVO40:
EMVO41:
EMV042:
EMV043:
EMV044:
EMVO045:
EMVO46:
ENV04T:
EMV0S0:
ENMVOS1:
EMVO052:
EMV0S3:
EHVOS54:
EMVO0S5:
EMVO056:
ENVOST:
EMVO060:
EMVO61:2

« WORD
«WORD
« WORD
« WORD
« WORD
- #ORD
«WORD
<WORD
- HORD
«WORD
«WORD
-WORD
«WORD
-WORD
«WORD
- WORD
- NORD
<« WORD
« WORD
- WORD
- WORD
-WORD
- WORD
«WORD
- WORD
«W0RD
«¥WORD

«WORD

END, DHD,DTD,000
EMP,DHP,DTP,000
£MQ, DHQ,DTQ,000
EMR,DHR,DTR,000
EMS,DHS,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,DVAG
EMAH,0000,0000,DVAG
EMAL,0000,0000,0000
ENCA,DHCA, DTCA,0000
£MCB,DACA,DTCA,0000
EMCC, DHCC, DYCC,0000
ENCD,0000,0000,DVCD
EMCE,0000,0000,DVCE
ENCF,0000,0000,0VCF
EMCG,0000,0000,DVCG
EMBK,OHBD,DTBD,DVBD
EMAP,0000,0000,DVAF
EMAD,0000,0000,DVAF
EMAQ, DHAQ, DTAQ,DVAJ
EMAR,0000,0000,DVAL
£MAS,0000,0000,0VAL
E¥AJ,0000,0000,0VAl

22:41 PAGE

JUNEXPECTED FPP TRAP, FPP INSTR EXEC OK
JUNEXPECTED FPP TRAP, FPP INSTR EXEC NIT OK
JTRAP TO (4)

STRAP TO (114) CMEMORY/CACHE PARITY ERROR]
STRAP TO (10)

3FSPAD UNIQUE ADDRESSING ERROR, RCDF1
3FSPAD UNIQUE ADDRESSING ERROR, RLSF1
SMAINT INSTR, ALTERED ACO
SMAINT INSTR, ALTERED FPS
3MPP, BAD MULRET(S+C)

3MNS, BAD NORM.

3MAS, BAD SRIFT

JMAS, BAD CNIR

3MULNET MULTIPLY ROM ERROR, SPECIFIC DATA
FMULNET SUM/CARRY ROM ERROR

sMOLNET MULTIPLY ROM ERROR, GENERAL DATA
3AFP IFORK/-L(ADD+SUB)*K01 DECODE ERROR
3HFP IFORK/-C(ADDeSUB)*MO] UNEXPECTED ERROR
SHFP PREP0/1/2, UBRK, */+ ENABLE ERROR
}PROCESSOR HUNG: LINE CLOCK TIMEOUT

;BAD BM WHAMI/FLAG AT INIT

10 SEQ 0012
SEQ 0032

3BM FLAGS READ/WRITE ERROR

#BM FLAGS DK / FP DECODE ERROR

3BM BM BAD DECODE / FLAGS

7BM CSP INVALID FLAG NOT CLEARED AFTER RESTORE

3BM BAD PP CSP CONSTANT RESTORED

;BM/ HFP HURG PROC DURING STATUS INSTR
3HFP/ FPSRVC &PR7 EPRROR

BAD UBRK CODE FROM HFP (#7)
FMULHET - DATA STUCK/H OR REGISTER LOAD ERPOR
FMULNET - RIPPLE ALT 0/1-S ERROR
SMOLNET - RIPPLE ALT 0/1-5 ERPOR - (S)E(S+C)
JMULD - RIPPLE-A-1 THRU MIER ERROR
3MULD - RIPPLE~A~1 THRU MAND ERROR
3HFPP STATUS INSTR EXEC MODIFIED ¢PS
3FPINIT FLOW, UNEXP°D FPSHIEFEC ERR
JFPINIT FLOW, HFP DIDN"T UBREAK ERR
sBM/WFP TLLEGL.INTRNL.ADDR ERR
JESPAD.B ADDRS ERR; RCDF]

7ESPAD.B ADDRS ERR; RLSF]
JESPAD.A ADDRS ERR; RILOF)
3ESPAD.A ADDRS ERR; RLSF]

JEXPNT EALU EA+E8 NULF/SEQ ERR
sLDD/STD FRAC DATAPATH ERR

JLDF/STF FRAC DATAPATH ERR

3FSPAD DATA ERR

sFSPAD FP-INSTR MODIFIED SRC~ACC ERR
sFSPAD-SECTLCDY ADDRS/WRITE-ENAJL ERW

FNORMK-EADJ/SHFTR ERR



PDP-11/60 FP11-E HAPDWARE DIAGNOSTIC
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DQFPEA.?11

522
523
524
525
§26
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
554
565
555
567
558
569
270
571
572
573
574
575
575
577

002214
002216
002224
002226
002234
002236
002244
002246
002254
002256
002264
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
002534
002536
002544
002546

044110
037615
044126
037646
044126
037701
044110
037740
044110
040220
000000
040255
000000
040312
044160
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

PD"-11/60 FP11-E HARDWARE DIAGNDSTIC
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DQFPIA.211
578 002554
579 002556
330 002554
581 002566
582 002574
584 002576
334 002604
585
585
537
539
589
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
508 002624
509
510 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)
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ERROR POINTER TABLE

En;062:
EMVO063:
EMVO064:
EMYVO065:
ENVO66:
ENVO6T:
ENMVO070:
ENYOTL:
EMY072:
EMVOT3:
EMVO074:
ENV075:
EMV076:2
EMVOTT:
EMV1002
EMV101:
EMV102:
EMV103:
EMV104:
EMV1052
ENV106:
ENV107:3
ENV110:
EMV111:
EMV112:3
ENV113:
EMV114:
EMV115:

MACY11 30(1046)

ERROR POINTER

EMV1162
EMV117:
EMV120:

EMAK,0000,0000,DVAT

SEQ 0033

- WORD 3SHFTR L(2+4) OF ZERD ERR
«#0RD EMAL,DHAL,DTAL,DVAI ;SHFTR R(11-1) OF ZERD ERR
«HORD EMAM,DHAM, DTAN,DVAR 3SHPTR, MAS-RITE RIPPLE-A-1 ERR
«#ORD ENAN,DHAN,DTAN,DVAH ISHPTR, MES-LEFT/RITE RIPPLE-A-1 ERR
«WORD EMAT,DHAT,DTAT,0000 3ESPAD.B LDX/STK DATAPATH ERR
- WORD EMAU,DHAU,DTAJ,0000 JESPAD.A LDX/STX DATAPATH ERR
. HORD EMAV,0000,0000,0VAV ;FALU ADDD/CARRY RESULYT ERR
- WORD EMA4,0000,0000,DVAH 3FPSPAD.IN.MUX INBUF-PORT ERR
« WORD EMAX,DHAX,DTAX,0000 JFIRB IMMED-H MODE DECODE ERR
«WORD EMAY,DHAY,DTAY,DVAM ;IFORK/ (ADD+SUB)*M0 EXECUTE ERR
- WORD EMBA,DHBA,DTBA,DVBA JEXPNT EA=0, EB=0 DATAPATH ERR
-WORD EM8B,DHBB,DTBB,DVBB ;EXPNT EA=0+EB=0 DATAPATH ERR
« WORD E€MBC,DHBC,DTBC,DVBC 3EXPNT ER=0 DATAPATH ERR
- WORD EMBD,DHBD,0TBD,DVBD ;EXPNT EALU EA-PLUS-EB RESULT ERR
- WORD EMBE,DHBE,DTBE,0000 EXPNT CNTR/PRE-SHFT-QUDT-ROM ERR
- WORD EMBF,DHBF,DTBF,DVBF IFDRK/ (ADD+SUB)*MO SUMPATH/MO*R6 ERR
«HORD EMBG,DHBG,DTBG,0000 3 IFORK/(ADD+SUB)*M0 LEA+EBI=0/M0*R6 ERR
. #ORD ENBH,DHBH,DTBR,DVBH ;IFORK/(ADD+SUB)*M0 EXPNT.RANGE.CODE.ROM ERR
«WORD EMRI,DHBI,DTBI,DVBI JDIVIDE INBUF/AR-SHIFT FSPAD-SELECT ERR
-« WORD E¥BJ,DHBJ,DTBJ,DVBJ ;LDCP(I->F) FPINMUX/DOUT CONVERT ERR
- WORD EMBL,DHBL, DTBL,DVBL ;FEXP/FALD FPS F-D &/+ R-T 40DE ER®
«¥WORD ENBM,0000,0000,0V8M ;FRACTION/CLRO-EXEC/FP.EMIT.¥ DATA ERR
+WORD EMBN,0000,0000,DVBN sPPINIT/CLRU/JLDEXP RITC59:58> INSERT ERR
- NORD EMBO,DHBO,DTBO,DVBO 3ECR/FCCR EXCEPTION+FCC ERR
- WORD EMCH,DHCH,DTCH,0000 ;LDEXP/STEXP PPINMUX(DOUT) ERR
«WORD 0000,0000,0000,0000 3 (NU)
«WORD 0000,0000,0000,0000 7 (NO)
«WORD 0000,0000,0000,0000 2(NU)
02-SEP-77 22341 PAGE 12 SEQ 0014
TABLE seQ 0034
- ¥ORD 0000,0000,0000,0000 3 (NO)
«WORD 0000,0000,0000,0000 F(NU)
-¥0RD 0000,0000,0000,0000 3 (NU)

«SBTTL PPOGRAM DEFINED COMMON TAGS

3*VARIA

BLES
-EVEN

jesers NOT CLEARED EVER *anee

- WORD

3 I8S

jassessaxss SPART CLEARING OF PROGRAMMER DEFINED COMMON TAGS *#*essxsaw

StPDCT:
SFPS:
FPS:
FEC:
FEA:
PPESCP:
FPTPOK:
NOFPIE:
FPLENF:
UBTPOK:

UBESCP:
UBCNTR:

OWLOPC:
DW#ESCP:
DWCNTR:
DwWLOOP:

pWOLOP:
DWFLAG:

LPTITE:

<-WORD
«WaRD
« WORD
«WORD
«HORD
«BYTE
«BYTE
«BYTE
«BYTE

- WORrRD
- WORD

«WOROD
- HORD
<WORD
-@0RD

+HQORD
+BYTE

«BYTE

cooo

3PROGRAM~CONTROLLED FPS

;7PS STORED HERE AFTER STFPS
sFEC STORED HERE AFTER STST
$PEA STORED HERE AFTER STST

30=NJ 7 NDT-0=ESCAPE ADDR AFTER FP TRAP
JKEEP THE NEXT TWO LINES IN THIS DRODER
7377=FP INTERRUPT/TRAP IS 0K / 000=FP INTERRUPT/TRAP IS

o

3377

33M
38M

;0W
;0
;00
(211

33LD
;0¥

Do cooo -¥-1 o o

0 33717

F*MEMDRY FLOATING POINT ACCUMULATORS
RELATION TU HFP/WFP FP ACCUMULATOPS)

3 (NO
MFACO:
MFACL:
MFAC2:
MFACJ:
MFAC4:

«BLKW
«BLKW
- BLKW
«BLKW
+«BLKW

E N N S
e NN e

AN ERROR

3377=0K TD EXECOTE FP INSTRUCTIONS / OOU=DON’T EXECUTE F

P INSTRUCTIONS

3LB7=11=4W MODE 7/ U87=01=2W MODE

=UBRK(BM) ENABLED, JUST RTI / 000=0BRK(BM) IS AN ERR
or

JBRK ESCAPE ADDR
JBRK COUNTER

LAST OLD PC

SSCAPE ADDRESS

# TIMES A MATCH COUNTER

LODOP COUNT, FOR CHECKING HUNG AP INSTRUCTION OR IN L
ooe

VERSION OF ABOVE
ESCAPE ENABLE: 377=YES/000=FURCE-AN-ERROR

=FORCE TIGHT LOOP, SRROR OR NOT / 000=DISABLED
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DAFPEA.P11 02-SEP-T77 17:50
630 002716 1000004
631 002726 000004
632 002736 000004
633
634
635 002746 000000
636 002750 000000
637 002752 000000
638 002754 000000
6539 002756 000000
640 002760 000000
641 002762 000000
642 002764 000000
643
644
645 002766 000000
646 002770 000000
647 002772 000000
648 002774 000000
649
650 002776 000000
651
652
653
654
655 000006
656 003000 000006
657
658
659
660
661 003002 100125
652 003004 052525 052525
663 003010 052525
664 003012 052525 000000 00C000
653 003020 000000
666 003022 100052
667 003024 125252 125252
668 003030 125252
659 003032 125252 000000
670 003036 000000 000000 177777
671 003044 177777
572 003046 977777
673 003050 177777 177777
674 003054 177777 177777
675 003060 000000 000000 000000
676 003066 000000
677 003070 000125 052525
678 003074 052525 052525 125252
579 003102 125252
680 003104 000052 125252 125252
681 003112 125252
682 003114 000177 000000 000000
583 003122 000000
684 003124 100177 000000 000000
685 003132 000000
PDP-11/50 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.P11 02-5EP-77 17:50
636 003134 152525 052525 052525
687 003142 052525
678 003144 025252 125252 125252
689 003152 125252
690 003154 077000 000000 000000
591 003162 000000
692 003164 177600 000000 000000
693 003172 000000
694
695
696
697
638
699
701
701 003174
702 003174 000244 030616 000340
703 003202 000004 031000 000340
704 003210 000010 031104 000340
705 003216 000114 031126 000340
706 003224 000100 030500 000300
707 003232 000000
703
109
710
711 003234 000011
712 003236 000056
713 003240 000057
714 003242 005015 005012 042115
715 003250 030455 026461 050504
715 003256 050106 025505
717 003262 030101
718 003264 027056
719 003266 042120 026520 030461
720 003274 033057 020060 050106
721 003302 030461 042455 044040
722 003310 051101 053504 051101
723 003316 020105 044504 043501
724 003324 047516 0532123 041511
725 003332 005015 000
726 003335 015 050012 051501
727 003342 020123 000043

MACY11l 30(1046)
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PROGRAN DEFINED COMNON TAGS SEQ 0035

MPACS: .BLKW 4 ’

NFAC6: .BLKW 4 ’

MPACT: .BLKW 4 3

J*RECISTER COMTENTS, AT ERROR, FOR DLSPLAY

EREGO: .WORD 0

EREG1: .WORD O

EREG2: .WORD O

EREG3: .WORD O

EREG4: .WORD O

ERECS: .WORD O

EREG6: .WORD O

EREGT: .WORD O

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

DLDPC: .HORD O

OLOPS: .HORD 0

OLDSP: .WORD O

FPINST: .WORD O

ENPDCT: .WORD O

swxeasaasss ERD CLEARING OF PROGRAMMER DEFINED COMMON TAGS wasswsasse

3*SOME COMMONLY USED CONSTARTS, STDRED IN NEMORY

DWSCNT=6. JUSE § MATCHES

DWICNT: .WORD  DWSCNT SREQUIRE THIS NUMBER OF MATCHES TD SIGNAL PROC 9YUNG
3 CIE, TICKS OF THE LINE CLOCK]

3*SOME FP COMSTANTS:

FPMOAP: .WORD 100125 3100125, 052525, 052525, 052525

FPALTP: .WORD AP, AP 3052525, 052525, 052525, 052525

FPAPOO: .WORD AP 3052525,052525,000000,000000

FPAPIN: .WORD  AP,0,0,0 30525 25, 000000, 000000, 000000

FPMOAN: .WORD 100052 3100052,125252,125252,125252

FPALTN: .WORD AN, AN 3125252,125252,125252,125252

FPANOO: .WORD AR 3125252,125252, 000000, 000000

FPANIM: .WORD  AW,0 3125252,000000, 000000, 000000

FPOO1l: .WORD  0,0,41,M1 3000000,000000,177777,177777

FPPONE: .WORD 77777 3077777,177777,117777,171177

FPONES: .WORD  M1,M1 31771117,17177717,17171771, 171171

FP1100: .WORD M1 M1 3177771,177777, 000000, 000000

FPZERO: .WORD 0,0,0,0 5000000, 000000, 000000, 000000

FPZEAP: .WORD  125,AP 3000125,052525,052525, 052525

FPAPANS .WORD AP, AP, AN,AN 3052525, 052525, 125252,125252

FPZEAN: .WORD 52, AN, AN AN 5000052,125252,125252, 125252

FPZOIN: .WORD 177,0,0,0 3000177,000000, 000000, 000000

FPMOIM: .WORD  100177,0,0,0 3100177,000000, 000000, 000000

MACY11 30(1045) 02-SEP-77 22:41 PAGE 14 SEQ 0016

PROGRAM DEFINED CDMMON TAGS SEQ 0036

FPAPMS: .WORD
FPANNS: .WORD
FPEM4Z: .WORD
FPSEFZ: .WORD

152525,AP, AP, AP 3152525,052525,052525,052525
25252,A8,AN, AN 3025252,125252,125252,125252
77000,0,0,0 3077000,000000,000000,000000
177600,0,0,0 3177500, 000000, 000000, 000000

F*VECTOR INITIALIZATION TABLE

* WORD 1

3> WORD 2

3* WORD 3

«

VECTAB:S
«WORD
«#ORD
- H0ORD
- HORD
- #W0RD
-®WORD

YECTOR ADDRESS

PC

PSs

FPPVEC,FPPILT,PR7 3FPP VECTOR

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

RESVEC,TRP010,PR7 FTRAPS TO 10 (ILLEGAL INSTRUCTIONS, ETC)
114,TRP114,PR7 3 MEMORY /CACHE PARITY ERRORS

DW11LV,0ON11LI,PRS JLINE CLOCK

000000 JEND

}*SOME ASCIX MESSAGES

SHT: -ASCIZ
sDT: +ASCIZ
$SL: <ASCIZ
BGNMES: .ASCII

+ASCII
«ASCIIL
«ASCIZ

NWPAS1: .ASCIZ

<HT> HORIZ TAB
n. #2ERIOD
e PSLANT

CCROCLE >CLFY<LF>™MD~11-DQFPE-"

LIV L)
w_ _n

"PDP-11/60 FP11~E HARDWARE DIAGNDSTICMCCRICLF>

<CROXLF>"PASS ¥~



PDP-11/60 FP11-E HARDWARE DIIGIDSTIC

DQFPEA.P1L
728
729
730
731
732
733
734
135
736
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
756 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
171
772 003612
773 003614
774 003620
775 003622
716 003630
771 003636
778
779 003642
780 003646
781 003654
782 003656
783 003664

012706
005026
022706
001374
012706

012737
012737
012737
012737
012737
012737
012737
012737
013737
012737
012737
005037
005037
012737
012737
012737

013746
012737
012737
012737
022717
001012

000403
012716
000002
012737
012737
012637

005037
122737
001003
012737

02-SEP-77 1735

001210
001254
001200

032320
000340
032724
000340
035020
000240
035466
000340
030450
176543
123456
001342
001344
000001
003540
003546

000004
003614
177570
177570
M

003622
000176
000174
000004

001364
000001

001400

000020
000022
000030
000032
000034
000036
000024
000025
030442
031374
031376

001230
001220
001222

000004
001254
001256
175444

001254
001256

001376
001254

PD>-11/50 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P11
784
785
776
787
193
739 003654
790 003670
791 003672
792 003676
793
194
795 003700
735 003704
797 003706
793 003710
799 003712
BOO 003714
801 003716
802
803
804 003716
805
806
807
808
809
A10
811 003722
812
813
814 003726
815 003732
816 003734
817 003740
818
819
820 003742
921 003744
822 003750
823
8214
825 003752
826 003760
827 003766
823
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
0053020
020027
101774

005046
012746
000006

012737
013737
0127317

0327717
001011

104401
013746
005216
104403

006
104401

02-SEP-TT 17:50

001212
001254

003174

003242

001200

002610
002776

003752

000006
003000
000100

010000

003335
001364

000
001353

003000
002636
177546

175252

MACY11 30(1046) 02-SEP-77
START OF PASS ROUTINE
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«SBTTL START OF PASS ROUTINE

MR AR AR AR AN IR R RN RRRORRARAT AR AR ARRRERRAR R AN AR R AR NR RS
,,--t'-att:ataatt':.-.a-'.nuqt-qa.n-t::otctu---c--::ot----nt-.---
PE T L e Tt Lt b bdbetdoioddoiobiuiiininkinkd
+ENABL AMA JASSEMBLE ALL RELATIVE REFERENCES AS ABSOLUTE

PN RARR R ARARA AR KRR AR AR A RARARAE ARANRARRANR AN AR A S RO RO NAN
PR A AR RN R R AR RN ANI AN AR ANARACERANCRRRARA R R AR RS
PR R R AR R R A AR AR AR R RE AR NARARANR AR RRANINRAAARANS

START:
«SBTTL INITIALIZE THE CONMON TAGS
33CLEAR THE COMMON TAGS (SCMTAG). ARER

MOV #SCMTAG,R6 33FIRST LOCATION TD BE CLEARED
CLR (R6)+ 33CLEAR MEMORY LOCATION

cup #SWR,R6 >)DINE?

BEE =6 33L00P BACK IF NO

uov #STACK, 5P 33SETUP THE STACK POINTER

;}[lITIALIZE A FEW VECTDRS
v #3SCOPE,@#IOTVEC 33I0T VECTOR FOR SCOPE ROUTINE

HDV #PR7,8#10TVEC+2 ;)LEVEL 7

MoV RSERROR,QREMTVEC 33EMT VECTOR FDR ERROR ROUTINE

L1 #PR7,REENTVEC+2 ;3LEVEL 7

Moy #STRAP, Q#TRAPYEC ;3TRAP VECTOR FOR TRAP CALLS

%oy #PRS5,@#TRAPVEC+2 33LEVEL S (ALLOW LINE CLOCK)

May FSPWURDN, @FPWRVEC 33POVWER FAILURE VECTOR

MDY #2R7,Q4PURVEC+2 »3LEVEL 7

wov SENOCY,SEOPCTY ;3SETOP END-OF-PROGRAM COUNTER

MOV $176543,SHINUM 3;PRIME THE RANDOM NUMBER GENERATOR
MOV #123456,5L0N0M  ;3BOTH HIGH AND LOW WDRDS

CLR STIMES 33 INITIALIZE NUMBER OF ITERATIONS
CLR SESCAPE ;3CLEAR THE ESCAPE DN ERROR ADDRESS
LIk ) #,SERMAX ;3ALLOW ONE ERROR PER TEST

MOV #.,$LPADR 33 INITIALIZE THE LOOP ADDRESS FOR SCOPE
MoV #.,5LPERR 33SETUP THE ERROR LOOP ADDRESS

73SIZE FOR A HARDWARE SWITCH REGISTER. IF NOT FOURD DR IT IS
33EQUAL TO A "-1", SETUP FOR A SOFTWARE SWITCH REGISTER.
MoV ECLRRVEC"(SP) 33SAVE ERROR VECTOR

uov #545,@#ERRVEC  ;3SET UP ERROR VECTDR
MOV #DSWR, SUR ;3SETUP FOR A HARODWARE SWICH REGISTER
MOY #DDISP,DISPLAY 33AND A HARDWARE DISPLAY REGISTER
1] #-1,850R ;3TR{ TD REFERENCE HARDWARE SWR
BNE 664 33BRANCH IF ND TIMEQOUT TRAP OCCURRED
$3AND THE HARDWARE S#R IS NOT = -1
BR 65% 33BRANCH IF NO TIMEOUT
6452 upy #655,(SP) 33SET UP FOR TRAP RETURN
(331
6552 MoV #SHREG, SHR 33POINT TO SOFTWARE SWR
oy #DISPREG,DISPLAY
6652 Moy (S°)+,@$ERRVEC  ; 3RESTORE ERROR VECTOR
CLR SPASS 33CLEAR PASS COUNT
cHPB BAPTENV,SENY 33 TEST USER UNDER APT
BRE 675 3380, USE NON-APT SWITCH
MoV #$SAREG, SWR 33YES, USE APT SWITCH REGISTER
675:

MACY11 30(1045) 02-SEP-T7 PAGE 16

INITIALIZE THE COMMON TAGS

22:41

)IIIIIIIIIIIIIIIIIIllII/II/Il/IIIIIIIIIIIIIIIIIIIIIIIIIIIIII///I/I///I/
POWER FAIL/RESTART ENTERS
)IIIIIIIIII/IIIIII/IIIIII/III/III/I/II/l/l//l/lllll/l/I/I/I//Il//II/III

RESTRT: MOV RSTSTNN,RO JCLEAR SCMTAG AREA
182 CLR (RO)+ 4
cup RO, #SWR ;
BLT 15 ;
3*SETOP VECYOR AREA
MoV BVECTAB,RO 3 ADDR(TABLE)
VECINT: MOV {RO)+,R1 3R1=VECTOR, IF ZERD, DONE
BEQ VECDON 38R IF DONE WITH SETUP
MDV (RO)#, (R1)+ 3SETUP PC
MoV (RO)+, (RD) }SETUP PS
BR VECINT 760 FOR NEXT

VECDON:

3*ID MESSAGE AT STARTUP
TYPE +BGNMES

!IIIIII/I//III///IIII///II/IIIII///I/II///l/l/I/I//IIII/II//IIIIIIIIIII
NEW PASS ENTERS HER!
7l/IIIII/IIIIII/I/II/I/III//III//II//I//I///I//I/I///lllll/l/l/ll//lIII

*RESET STACK POINTER, FOR INSURANCE

TO KNOWN VALUE

ARER
LOCATION
Ir

LAST ?

NEWPAS: MOV #STACK, SP JRESET
7*CLEAR PROGRAMMER DEFINED CIMMON TAGS
Moy #sredCT, RO JFIRST
BGNPCT: CLR (RO)+ 7CLEAR
.1 RO, #ENPOCT ;uP TO
BLOS BGNPCT
F*START 0UT AT PROCESSOR
CLR -(5P)
“wv K.+5,-(5P)
RIT

sNO, CONTINUE

PRIO=0, KERNEL MODE, T-BIT=0
7P5=(000000)
3PC OF RETURN
sAND NOW POP (000000)->PS

$*START LINE CLOCK, IF ITS NIT GOING

wov $DASCNT,DNICNT SRESET
4OV DWICNT,DWCNTR 7RESET
MOV #BIT6,DNLILC

3*NEXT PASS MESSAGE

31t #PIT12,@SWR

ANE T5T1 3BR IF
TYPE ,NAPASY 3"PASS
uov $PASS,-(5P)

INC (59) ;3 1-§
TYPOS

.BYTE 6,0 ;

rypg ,5CRLE

MASTER TICK COUNT
TICK COUNTER

7SET INTR ENABLE, CLEAR READY

;INHIBIT STATUS TYPEUUTS ?

YES
i

;PASS COUNT INTO ...

RANGE

STYPE OCTAL
6 DIGITS, NO
JEND THE LINE

LEADING ZEROS

SEQ 0017
SEQ 0037

SEQ 0018
SEQ 0038



PDP-11/560 FP11-E HARDWARE DIAGEOSTIC

DQFPEA.P1L

839
840
341
842
843
B44
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
R62
853
864
855
866
857
868
859
870
871
872
873
874
875
875
B77
878
879
880
BA1
882
893
8R4
885
886
837
884
839
390
891
892
193
894

PDP-11/60 FPL1-E HARDWARE DIAGNOSTIC

004026

004030
004034
004040
004044
004050
004054

004056

DIFPER.211

895
896
897
898
899
900
901
972
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917
913
913
920
921
922
923
924
925
925
927
928
929
930
931
932
933
934
935
936
937
933
939
940
941
942
943
944
945
946
947
948
942
950

004062

004066
004072
001076

004100
004104

004106
004110
004112

004114

004116
004120
004122

004124
004126
004132

004136
004142
004146

02-58P~77 17250

000004

012700
076600
012700
075600
105737
001373

012701

177400
000222
015537
000352
002645

014000

02-5€p-77 17:50

012702

075600
042700
010003

076600
105000

020203
001402
104025

000403

020100
001401
104025

000004
005037
005037

075600
052700
075500

000021
000022
000540

000144

001342
001214

000022
001000
000222

MACY11 30(1045) 02-SEP-77 22341 PAGE 17
11 BN/ WHAMI AND FLAGS INIT

SEQ 0019
SEQ. 0039

,,.......--" * L ] * "k

JTEST 1 BM/ WAAMI AND FLAGS INIT

H

3 THE FOLLOVING TEST USES THE BASE MACHINE "INITIALIZE™ ROUTINE

H (ACCESSIBLE VIA A MED CODE) TO INITIALIZE THE "WHAMI" AND

3 #FLAG® REGISTERS.” THEY ARE THEN READ, USING MED FUNCTIONS,

] AND COMPARED TO THE FOLLOWING EXPECTED VALUES:

H

’ “WHAMI"C15200>=(000021)="0000 0000 0001 0001"

3 BITC04>="1" -> HPP PRESENT

H BIFC00>="1" -> ERROR LOG ENABLED

3 BIT<08,06,05> ARE IGNDRED (DCS/ECS/WCS PRESENT BITS)

3 ALL OTHER BITS SHOULD BE ZEROES

3

) “FLAGS"<08:00>=(014000)="0001 1000™

3 FLAGC5:4>="11% -> HFP ENABLED / CSP CNST INVALID

3 ALL OYHER FLAGS ARE ZERDED.

)

H -

3 REGISTER/LOCATION USE3

;

3 RO -RECEIVED BM *FLAGS® AFTER INIT, IN HOB

3 R1 -EXPECTED BM "FLASS"™ AFTER INIT

3 R2 ~EXPECTED BN "WHANI™ AFTER INIT

} R3 -RECEIVED BM *WHANI" AFTER IKIT

H

[ ——

3 MODULE/ERROR INFO:

3

3 FNUA/KB

3 CESSENTIALLY WONEJ

3

H FEXP/K9

3 HFP-PRESENT-LOGIC

3

; FMUL/K10

H CESSENTIALLY NONEJ

H

3 FALU/K11

; CESSENTIALLY NONE]

3

) UWORD/K2

3 UCON-FP-LOGIC, UCON-FLAG-LOGIC, WHAMI-REG, INLT MICROCODE

;,t"..l'tR..t..t'it....QQ....t."’...'tt..'..lltltl'lt."ll'i'it

TSTL:  SCOPE
3 INIT ROUTINE: JAM/TRACK/BASCON/GR/PS/MMRO/SLR/FLAGS/WHAMI/HFP
w0V #177400,R0 3STICK JUNK (1) IN WHAMI BEFORE
MED LINHANL 7 TO SEE IF REWRITTEN
MOV #015537,R0 7CONSTANT THAT GDES IN SR

63§:  MED MINIT JEXECUTE THE BM INIT SUBROUTINE
TST8  LPTITE 3IF TIGHT LOOP-ON-ERROR SET, THEN HANS IN LOOP
BRE 63 7 WITH/ LINE-CLOCX OFF, & FPS(FID=1/7u4=0)

;

uOV #014000,R1 JEXPECTED FLAGS AFTER THE INET

MACY11l 30(1046) 02-5EP-77 22:41 PAGE 18
T1 8M/ WHAMI AND FLAGS INIT

L1} #000021,R2 JEXPECTED WHAMI AFTER THE INIT
MED o REHAMY JGET "INIT-TED® WHAMI

BIC #BITB+BIT6+BIT5,R0 3ZERQ DCS/ECS/WCS PRESENT BITS
MOV RO, R3 7SAVE RECEIVED WHAMI IN R3

MED #RFLAG 3GET “INIT-TED” FLAGSKFPS

CLRB RO 7ZAP FPS PORTION, IN LOB

7*COMPARE WHAMYI (EXPD):(RIVD)
cup R2,R3

BEQ 10$

ERROR 25

77BN WHAMI/FLAGS INIT ERROR"™
R-FLAGS = RECEIVED BY FLAGS<B:0> IN RO0<15:08>
E-FLAGS = EXPECTED BM FLAGS<8:0> IN °1<15:08>

b
7BR IF AGREE
7BM WHAMI / BAD INIT

N % NN

R-WHANMI RECEIVED BM WHAMI IN R?3
E-WHAMI EXPECTED BM WHANI IN R2
BR TST2 3 20N TO NEXT TEST
s*COMPARE FLAGS (EXPD)3(RCVD)
" 1083 cup R1,R0 ;
BEQ TST2 12 7BR IF OK -~ NEXT TEST

ERROR 25
3"BM WHAML/FLAGS INIT ERROR"

3BM FLAGS / BAD INIT, WHAMI OK

; R-FLAGS = RECEIVED BY FLAGS<8:0> IN R0<15:08>
14 E~FLAGS = EXPECTED BM FLAGS<8:0> IN R1<15:08>
H R-dHAMI = RECEIVED BY WHAMI IN R3
3 E-WHANI = EXPECTED BM WHAMI IN R2

P RN AR AR AR R AR N AR RN R RN AR R AR R AR AR N RN RAR AR KRR RSN RAN NN A AR Ak
IR AR A R A R A AR AR AR AR AR R AR R RN RN AR RN AR N RR AN AR AN R AR AR AN AR
PR bt A e R L e e e R e e YTy

IR R AR A AN AR AN R R AR NN A RN R AR AR AR R AR AR AR AR KRN RN R

I*TEST 2 .- ENABLE BM MICRIBREAK TRAP-TO-4, TN WHAMI...
,,Ill'..'tll'.'.lﬁt.tli..‘tl.ti.t."-...’tl.!ﬁtt..‘kttlil"tttt.t
TST2:  SCOPE

cLe STIMES 3ND ITER OF THIS TEST

CLR SERFLG 30R ERRORS EITHER

MED SRRHAMI JGET IT

BIS #BI19,R0 7SET BIT 9

MED SNHHANT 3AND REWRITE

P bt i L g g gy T R Y PPy
P R A R A N R AR A AR AR R AR R RN TR AR R AR R AR AR AR AR R AR A AN REA RN RS AR S
R A A A A AR AR AN A RN AR AR R AR AR AR AR AR RN RN R AR AR R R AR RRA RN ARRNRE

P R R AR A R A AR R R R RN R A RN AR RN AN R AR AR AR RN AR AR AN A RRRARR KRR AR

J*TEST 3 BM/ FLAGS AND INSTR1 FP DECODE
THIS TEST CHECKS THAT:

Newe e

36Q 0020
SEQ 0040



PDP-11/60 FP11-E HARDWARE DIAGWOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 19 SEQ 0021

DQFPEA.PI1 02-SEP-77 17350 3 BN/ FPLAGS AND INSTRL FP DECODE SEQ. 0041
951 g 1) BM FLAGS<S34> CAN BE R/W WITH 0/1 PAYTERES
952 3 2) BW INSTRL PP DECODE TARGEYS TO (0474)-(0477) IN BN
953 3
954 ) ————————
955 » REGISTER/LOCATION USE:
956
957 ; RO ~NED R/W, RECEIVED "FLAGS™
958 3 Rl ~EXPECTED *FLAGS®
959 3 R2 ~EXPECTED “UBREAK®
950 ’ '3 ~BN UBREAK ADDRESS (INSTR1 FP DECODE TARGEY, 0474-0477)
961 3 R4 -UBREAK FLAG: 1S=H0/9S=YES: BM UBREAK AT INSTR1 ¢P DECODE
962 H [H -DATA TABLE PTR
963 3
964 )
965 ) Nunuux/annuu INFO:
966 ¥
967 3 FNUA/KS
968 3 FEXP/K9 -
969 3 FNUL/K10
970 3 FALU/K11
971 ; CESSENTIALLY NONE)
972 3
973 3 0NORD/K2
974 ) UCON-FP-LOGIC, UCON-FLAG-LOGIC
975 3
976 3 IRDECODE/K3
977 3 INSTR1-FP-DECODE, BM-UBREAK
z;g ;; AR R R R AR NN AN R R R R A RN R R TR NS RN AR AR RN R AR AR AN AR AT AN T RARRNS
980 004152 000004 TST3:  SCOPE
981
982 004154 012705 004326 (1] #408,R5 JINIT DATA TABLE PTR
983
984 *DATA LODP ENTERS HERE
985 004160 012501 152 Mov (RS)+,R1 3GET ®FLAGS™ DATA
986 004162 001472 BEQ TST4 » 3IFF ALL ZERD, DOWE WITH TEST
987 004164 012502 L1s}] (R3)#,R2 JGET BM UBRK ADDRESS
988 3
989 004166 104406 ERRPNY 3DONT CHANGE DATA IN ERROR LOOP
990 3 ~=====v=ERROR~LOOP-ENTERS ~HERE===mmmmm
991 3
992 004170 104410 004216 SETDN  ,14$ JENABLE PROC HUNG ESCAPE, WITH CLOCK
993 004174 010237 177770 MoV R2,CPUBRK 3LOAD UBRK REGISTER IN BM
994 004200 104414 004220 SETUB  ,15% JENABLE PROC OBRK EXIT
995 004204 010100 MOV R1,RO JCET FLAGS TO WRITE
996 004206 076600 000344 MED LIFLAG 3SETOP FLAGS
997 004212 005004 CLR Re 3CLEAR UBRK FLAG
998
999 004214 170003 LouB SEXEC THE FP INSER
1009
1001 004216 005104 1483 comM R4 ENTER HERE IF NO UBRK, DR PRDC HUNG TIMEQUT
1002 004220 104411 15§: CLRDW JMAKE TIMEOUT AN ERROR NOW
1003 004222 005704 5T R4 JTEST FOR UBREAK (0S=YES)
1004 004224 001412 BEQ 205 3BR IF THERE WAS A UBREAK
1005
1006 380 UBREAK AT INSTR1/FP DECODE
POP-11/60 FPI1-E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 20 SEQ 0022
DIFPEA.?11 02-SEP-7T 17:50 T3 8M/ FLAGS ARD INSTR1 FP DECODE SEQ 0042
1007 004226 076600 000144 MED #RFLAG 3S0 GET ACTUAL FLAGS
1008 004232 105000 CLRB RO FZAP FPS PART
1009 004234 104415 CLRUB AND DISABLE FURTHER UBREAKS
1010
1011 004236 020001 cue RO, R1 3PLAGS LOADED DK ?
1012 004240 001402 BEQ 153 3BR IF YES
1013 004242 104026 ERROR 26 ;FLAGS LOADED/READ WRONG
1014 3"BM FLAGS R/W ERROR™
1015 3 E~-FLAGS = EXPECTED BY FLAGS<8:0> IN R1<15:08>
1016 3 R-FLAGS = RECEIVED BY FLAGS<B:0> IN RO<15:308>
1017 004244 000424 BR 255 3 NEXT
1018
1019 3PORCE "NO-UBRK™ ERRDR
1020 004246 104027 1553 ERROR 27 3ALSD ND UBREAK ERROR
1021 3"BM INSTR1/PP-DECODE ERROR; FLAGS OK"
1022 H BRUBRK = BASE MACHINE EXPECTED MICROBREAK ADDRESS IN R2<11:00>
1023 3 R-FLAGS = RECEIVED BY FLAGS<B:0> IN ROC15:08>
1024 004250 000422 BR 25§ 3
1025
1025 3PROC DID UBREAK
1027 004252 104415 203 CLRUB 3DISABLE FURTHER UBREAKS
1028
1029 004254 076600 000103 MED ,LOGCUA 3GET LOGGED CUA (MICROADDRESS)
1030 004260 072027 1777715 ASH #-3,R0 $ALIGN TO BITC11:00>
1031 004264 042700 170000 BIC $~C7777,R0 JZAP H.D.BITS
1032 004270 010003 Mov RO,R3 3SAVE RECEIVED CUA IN R3
1033
1034 004272 076600 000104 MED +LOGPLG 3GET LDGGED FLAGS/INTR
1035 004276 105000 CLRB RO 3ZAP NON-FLAGS
1036
1037 3*COMPARE "FLAGS™ (LOGGED) (EXPD):(RCVD)
1038 004300 020100 cHP R1,RO JAGREE ?
1039 004302 001401 BEQ +4 38R IF OK
1040 004304 104030 ERROR 30 3NOPE - PLAGS LOADED/LOGGED WRONG
1041 3"BM INSTR1/FP-DECODE OR FLAGS ERROR™
1042 3 R-FLAGS = RECEIVED BY LOG-FLAGSC<B:0> IN R0<15:08>
1043 3 E-FLAGS = EXPECTED B¥ LOG-FLAGSCB:0> IN R1<15:08>
1044 3 R-UADDR = RECEIVED BY MICROADDRESS IN R3<11:00>
1045 3 E-UADDR = EXPECTED B4 MICROADDR IN R2<11:00>
1046 004306 000403 BR 25§ 3NEXT
1047
1048 3*COMPARE "“CUA/UBRK ADDRESS" (ancso) (sxPn) (RCYD)
1049 004310 020203 CMP R2,R3 3AGR
1050 004312 001401 BEQ .t4 3BR 1? ves
1051 004314 104030 ERROR 30 JNOPE - CUA LDGGED WRONG ???
1052 3"BM INSTR1/FP-DECODE OR FLASS ERROR"
1053 3 R-FLAGS = RECETIVED BY LOG-PLAGSC8:0> IN RO<15:08>
1054 ; E~FLAGS = EXPECTED BY LOG-FLAGS<8:0> IN R1<15:08>
1055 3 R~UADDR = RECEIVED BM MICRDADDRESS IN R3<11:00>
1056 3 E-UADDR = EXPECTED BY MICROADDR IN R2<11:00>
1057
1058 ;aveavruluc WENT OK - ON PD SEXT DATA SET
1059 004316 005000 2552 CLR ;ZAP UBRK ENABLE AND FLAGS
1060 004320 076600 000344 MED ,dFLAG
1061 004324 000715 BR 15 ;usxr

1962
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1063
1064
1065
1066
1067
1068
1069
1070

004326
004332
004336
004342
004346

02-SEP-77 173250

100000
110000
114000
104000
000000

000474
000475
000477
000476

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P11

1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1135
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1158
1159
1170
1171
1172
1173
1174

004350

004352
004356

004362
004364
004370
004376
004400
004402
004406

004410

004414
004420
004424

004426

004430

004434
004440
004442
004444

004446

004450
004452
004456
004462

004464
004466
004470
004474

004476

02~SEP-77 17:50

200004

012700
076600

005000
012701
012737
0765600
000300
005237
077105

170127

075600
032700
001401

104031

012705

005237
012501
100450
012502

104406

010100
052700
010037
170000

076600
100100
105737
001372

020200

004000
000344

000014
000300

004400

040000

000144
177400

004506

002640

000100
004466

002645

004400

H;C!ll 30(1045) 02-SEP-T77 22:41 PACE 21
T

SEQ 0023

B8M/ FLAGS AND INSTR1 FP DECODE SEQ 0043
SHINIITETIINIELIIEI I TELP7EE000000 0000000 700000000000000110200071171
3
3 DATA FOR ABOVE TEST:

1
3 ~FLAG- UBRK FLAGCB/S534> COMERTS
405: «H0ORD 100000, 0474 31/00 WEP*VALID

- HORD 110000, 0475 L7100 HFP*VALID

«NORD 114000, 0477 F3723% RFP*INVALID

<HORD 104000, 0476 31701 WPP*INVALID

<WORD O ;00NE CEXIT WITH ABOVE STATE)
}, ARAR A AR ARN AR AR AR A ARRANANE R AR R AN RN RN TR SRR RN RANN AR RN AN RS
J*TESTY 4 BM/ FP CNST RESTORE
13
) THIS TEST VERIFIES THE PP CONSTANT RESTORE PROCEDURE
3 OF WFP/HFP BM INSTRL DECODE. THE INVALID-FP-CONSTANT FLAG
H TPLAGC4>] IS SET, INDICATING THE FP CONSTANTS ARE INVALID.

3 THE ACTUAL FP CONSTANTS ARE DESTROYED BY USING THE MED INSTRUCTION
3 10 WRITE ZEROES INTO CSP (00) -> (13). THE TEST THEN EXECUTES
H A ~WFP- INSTRUCTION, AND CHECKS THAT:

3

3 1) PLAGC4> IS CLEARED A?TER THE RESTORE

3 2) EACH OF THE CONSTANTS, [N CSP(00)-(05), (07)-(13)

H IS CHECKED FOR VALIDITY.

Y

[ — -—

3 REGISTER/LOCATION USE:

7

3 RO -TEMP, RECEIVED FP CNST, RECEIVED FLAGS

3 R1 -TEMP

3 R2 -EXPECTED FP CNST

3 R3 -(n0)

3 R4 ~(nu)

3 RS ~DATA TABLE PIR

H

3 ——————

3 MODULE/ERROR IMFD:

3

; FNUA/KS

3 FEXP/KI

3 PMUL/K10

F] FALU/K11

1 CESSENTIALLY NONE]

1

; UWDRD/K2

3 UCON-FLAG-LOGIC

3

3 IRDECODE/K3

3 INSTR1-FP~DECODE

H

MACY11 30(1046) 02-SEP-T7 22:41 PAGE 22 387 0024
T4 BM/ FP CHNST RESTORE S5E 0044
] DATAPATH/KA

3 CSP ADDRESSING FOR FP CONSTANTS

} ; AR AR RN N AR AR R R AR R AR AR AR R AR AR AR AN AR AR AN AR AR AR AARRA AR RRRNRNR
TST4:  SCOPE

MoV $#004000,R0 FSET WFP*IRVALID

MED #WFLAG INTD FLAGS

3NOW ZAP ALL THE FP COWSTANTS

CLR RO 3INTOD ZERDES

MoV #14,R1 ;(14) sp°s

Moy $4CSP00,25 3GET MED CODE
182 HED D0 A WRITE TO THE CSP:

2§52 WCSPOO USING THIS CODE

INC 25 3BUMP CODE ALONG

SOR R1,1% sAND LOOP

3NOW EXEC A WFP*INVALID MODE FP INSTR

LDFPS  #040000 3SHOULD RESTORE CONSTANTS

MED #RPLAG 3GET FLAGS IN H.J.8.

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

BEQ Ry 3FLAGC4> SHOULD RE "0"

3 IP CONSTANTS RESTORED

ERROR 31 ;ELSE ERROR: F<4> NOT CLEARED

3"BN FLAG4=1 AFTER CSP FP-CNST RESTORE"

3 R-FLAGS = RECEIVED BM FLAGS<8:0> AFTER CSP FP-CNST

3 RESTORE ROUTINE EXECUTED

| A NOW CHECK EACH CONSTANT IS CORRECT-~-=a=-

MoV #405,R5 3PTR TO DATA

3*DATA LOOP ENTERS HERE*

105: INC DWLOOP 3BUMP CLOCK IN.A.LODP COUNT
4oV (R5)+,R1 GET R1=CSP LOCATION

BMI 515 35 ;IF -1, DONE WITH TEST

uav (RS)+,R2 3GET EXPECTED FP CNST

i
ERRPNT 300NT CHANGE DATA IN ERROR LOOP
Fo———=- ~~ERROR~-LOOP-ENTERS~HERE-==mmumn

1

MoV R1,RO JMAKE CSP## INTO MED CODE

BIS #100,R0 3 (100)-(113)

MOV RO,15$ 7STORE IN MEMORY
6353 crce 3EXEC WFP INSTR TGO RESTORE CONSTANTS AGAIN,

7 1IN CASE OPR HAS BEEN FOOLING ARDQUND WITH
7 ANY BUTTONS ON THE OPERATUR”S CONSULE

MED $EXEC MED READ OF:
1582 RCsSPOO THE CSP LOCATN

TST8 LPTITE

BNE 635

N we N ne

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

LF TIGHT LOOP-ON-ERROR SET, THEN dANS IN LoOP
WITH/ LINE-CLOCK OFF, & FPS(FID=1/7MM=0)
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4

OQFPEA.P11  02-SEP-77 17150 BN/ PP CNST RESTORE SEQ 0045
1175 004500 001755 . (1YY 10% JBR FOR NEXY LOOP IF OK
1176
1177 004502 104032 ERROR 32 JELSE ERROR: BAD ¥P CWST READ
1178 3"BK BAD FP-CHST [N CSP®
1179 ) CSPADR = CSP ADDRESS REFERENCED, (00) -> (13)
1180 3 E-FPCHST= KXPECTED FP CNST AT THIS ADDRESS
1181 H R-PPCHST= RECELVED F?: CNST READ FROM THIS ADDRESS
1182 3 =(000000) IF CHST NOT RESTORE AWD WO ERROR LOG
1183 004504 000753 R 10§ INEXT
1184
1185 ooy
1186 ]
1187 , 3 DATA TABLE USED IN ABOVE TEST:
1188 )
1189 3 csp rP-CNST
1190
1191 004506 000000 0775600 4053 .4ORD 00, 077600
1192 .
1193 004512 000001 000010 .HORD 01, 000010
1194
1195 004516 000002 020000 .WoRD 02, 020000
1196
1197 004522 000003 000004 .WORD 03, 000004
1198
1199 004526 000004 050000 .HORD 04, 050000
1200
1201 004532 000005 054000 .HORD 05, 054000
1202
1203 004536 000007 024000 .¥oRD 07, 024000
1204
1205 004542 000010 177400 <HORD 10, 177400
1206
1207 004546 000011 177600 SWORD 11, 177600
1208
1209 004552 000012 100000 -WORD 12, 100000
1210
1211 004556 000013 000200 .HORD 13, 000200
1212
1213 004562 177777 SHORD -1
1214
1215
i%is ’,."i'.i.“.tt't't"lt".'..'..........'QQ'Q!."'..".ltl..’ﬂi'.
1218 J*TEST 5 BN/WFP ILLECAL INTERNAL ADDRESS TEST
1219 ’
1220 ’ THIS TEST CHECKS THE BASE MACHINE FACILITY TO ABORT
1221 ; FLOATING POINT INSTRUCTIONS (WARM AND HOT) WHICH REFERENCE
1222 3 PROCESSOR INTERWAL ADDRESSES FOR OPERAND STORE/FETCH.
1223 3
1224 ) THIS TEST IS INDEPENDEWE OF PHE FP11-E PROCESSOR, AND IS
1225 3 EXECUTED IN WARM FLOATING POINT MODE. AN ERROR
1226 ; CONDITION INDICATES SONETHING IS WRONG IN THE BASE PROCESSOR.
1227 ’
1228 3 [ER—
1229 3 REGISTER/LOCATION USE:
1230 }
PDP-11/50 FP11-E HARDWARE DIAGNOSTIC  MACY1l 30(1046) 02-SEP-77 22:41 PAGE 24 SEQ 0026
DAFPEA.P1L  02-SEP-77 17350 15 8M/WFP ILLEGAL INTERNAL ADDRESS TEST SEQ 0046

1231 3 $REGO ~SAVES OLD ERRVEC(PC)

1232 3 SREG1 ~SAVES OLD ERRVEC(PS)

1233 3

1234 3 RO -RCV°D CPU ERRDR REGISTER AFTER

1235 ; R1 ~EXP"D CPU ERROR REGISTER AFTER (000001)=INTRNL.ADDR.ERR

1236 3 R2 -FP INASTR UNDER TEST

1237 H R3 ~FLAG (O0=TRAP/-1=N0.TRAP)

1238 3 RS -SAVE OLD sP

1239 H

1240 3} eememeeea.

1241 3 MDDULE/ERROR INFO:

1242 H

1243 H TIMIKG/XG

1244 3 STATUS/K?

1245 3 BUS.CYCLE, INTERNAL.ADDR.DETECT, JAMUPP.LOGIC

1246 H

1247 H FRUA/FEXP/FALU/FNUL

1248 3 CNONE, YET]

1249 3

1250 ,,t..!..!.t.'ltltttt'titt‘....ﬁ."’l'.Q"Q't..'t’ttl.ttt'itt.lllt

1251 004564 000004 TSTS: SCOPE

1252 ?

1253 004566 013737 000004 001302 MOV QEERRVEC#+0,SREGO 3SAVE OLD ERRVEC Pc/PS

1254 004574 013737 000006 001304 ugv G#ERRYEC+2,5REG] 1

1255 004602 010605 Moy SP,RS 3SAVE OLD s?

1256 004604 104417 ZAPUFP JINIT AND ENABLE WARM

1257 004606 170127 040000 LOFPS £040000 3INTR-DISAB/F-MODE

1258 004612 012701 000001 MoV #000001,R1 JEXPD CPUERR = INTRNL.ADDR.ERR

1259 004616 005037 000006 CLR QRERRVEC+2 3IF TRAP, USE PRO

1260 3

1261 §mmm—— ~INTERNAL .ADDRESS.ERROR WITH "DATI.NOINTERNAL®~-wco--

1262 H

1253 004622 013702 004540 MOV 115,R2 7GET INSTRUCTION

1264 004626 012737 004652 000004 uv #155,0#ERRVEC+0 }TRAP-TO-4 GOES TERE

1265 1

1266 004634 104406 ERRPUT 3DONT CHANGE DATA IN ERROR LDOP

1267 | Siaiid ERROR-LOOP-ENTERS-HERE-~—-==~~

1268 3

1269 004636 005003 CLR R3 3CLEAR TRAP FLAG

1270 004640 170537 177570 115: TSTF k177570 3DATI.NDINT WITH ADDR(DISPLAY/MMR(Q)

1271 004644 005000 CLR RO sDIDNT TRAP, FORCE CPUERR=(000000)

1272 004646 005103 com R3 JSET NO TRAP

1273 004650 000403 BR 16$ sCONT.

1274 ;

1275 004652 013700 177766 155: MOV CPUERR, RO STRAPPED, GET CPUERR

12;? 004656 010506 Ll ) RS5,SP 7AND RESTORE SP

12 H

1278 004660 020001 165: cup RO,R1 JCHECK CPUERR IS AS EXPECTED

1279 004662 001401 BEQ 205 #BR IF WAS INTRNL.ADDR ERR

1280 004664 104046 ERROR 46 JELSE ERROR

1291 3“BM/WFP ILLEGL.INTRNL.ADDR ZRR"™

1282 ’ FPINST = #P INSTR UNJIER TEST, "ISTF/170S37"=DATI.NOINT, “CLRF/170437"=DA
T0

1283

; E-CPUERR = EXP"D CPUERR REG, ILL.INTRNL.ADDR=(000001)
1234 3 R-CPUERR = RCV"D CPUIRR
12RS 3 0=TRAP/~1=ND.TRAP = FLAG INDICATING TRAP-TU-4 OCCURE)}
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1286 B . . H
igg; p=emeeceINTERNAL.ADDRESS.ERROR WITH ®DATO®--~----
: 3
1289 004666 013702 004704 205: NOV 215,R2 JGET INSTRUCTION
%gog 004672 012737 004716 000004 MoV #255 ,08ERRVEC+D TRAP-70-4 GOES HERE
9 3
1292 004700 104405 ERRPNY JDONT CHANGE DATA IN ERROR LOOP
{g;: e ERROR-LOOP-ENTERS~HERE===m=mw=
3
1295 004702 005003 CLR [ ] $CLEAR TRAP FLAG
1296 004704 170437 111570 2153 CLRF 9171570 3DATO WITH ADDR(DISPLAY/MMROD)
1297 004710 005000 CLR RO 2DIDN"T TRAP, FORCE CPUERR=(000000)
1298 004712 005103 . cox r3 $SET WO TRAP
1299 004714 000403 B8R 25% JconT.
1300 3
1301 004716 013700 177766 258 oV CPUERR, RO 3TRAPPED, GET CPUOERR
1302 004722 010506 nov RS,SP 3AND RESTORE SP
1303 b
1304 004724 020001 26%: CNP RO, R JCHECK CPUERR IS AS EXPECTED
1305 004726 001401 BEQ 30% 3BR IF WAS INTRNL.ADDR .ERR
1306 004730 104046 ERROR 46 3ELSE ERROR
1307 3"BM/MEFP ILLEGL.INTRHL.ADDR ERR™
1308 3 FPINST = FP INSTR UNDER TEST, "TSTF/170537"=DATI.NOINT, "CLRF/170437%=DA
10
1309 3 E-CPDERR = EXP”D CPUERR REG, ILL.INTRNL.ADDR=(000001)
1310 ’ R-CPUERR = RCV”D CPUERR
1311 3 0=TRAP/-1=NO.TRAP = FLAG INDICATING TRAP-TG-4 OCCURED
1312 H
1313 3----N0# RESTORE OLD ERRVEC--=--
1314 004732 010506 308: uov RS,SP SRESTORE SP
1315 004734 013737 001304 000006 MoV SREG1,@#ERRVEC+2 JRESTORE PS5
1316 004742 013737 001302 000004 (114 $REGO, @FERRVECHO 3RESTORE PC
1317 004750 104416 ZAPHFP JRESET TO FP11-E ENABLED
1318
1319
1320
1321 ',ttt.ttt.l.tttttt.ttt.t'tttllltlttt.t."lttlt!tlktt!tttt’t.t'.tt
1322 JI*TEST 6 HFP/BN: FLPGO-FPACK) SRYC-GRANT
1323 3
1324 3 THE FOLLOVING TEST CONSISTS OF TWO SECTIONS:
1325 3
1326 ’ 1) TEST OF LDUB/STFPS/LDFPS/STST DECODE BY HFP, AND THAT
1327 3 THE BN/HFP ARE ABLE TO INTERACT VIA FLPGO/FPACK. THIS
1328 ] INCLUDES INSURING THE HFP WILL RESPOND, AND NDT HANS
1329 3 THE BN, WHICH IS MAITING FOR AN “FPACK”.
1330 3
1331 3 2) TEST OF PHE HFP UBREAK LOGIC, AND HFP/BM-SERVICE
1332 3 REQUEST INTERACTION. ACYTUAL CODE PASSED FROM HFP TO
1333 3 THE BM NOT TESTED FOR VALIDITY HERE.
1334 3
1335 3 —m e em—ee
1335 F] REGISTER/LDCATION USE:
1337 3
1338 3 UBCNTR -COUNTS § TIMES BM UIROKE AT (4222) [N HFP.SRVC CODE
1339 3 SREG0-3 ~(TEMPS)
1340 ;
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1341 3 RO -8M SERVICE PORT (RECEIVED)
1342 ; R1 -(Ny)
1343 3 R2 -(TENP)
1344 3 R3 -HFP OBRK @ PREP1 ADOR, =(022)
1345 3 R4 -(uo)
1346 3 RS ~(NO)
1347 3
1343 3 mmmmmmmeae
1349 ) MODULE/ERRDR INFO:
1350 ’
1351 3 FRUA/KB
1352 3 FPINMUX, FIR-A/B, FPP-IMSTR/INSTRCVD-LOGIC, FIR-CLK-A/B,
1353 3 FNUA-GENERATION/JREG-LOSIC, BUTA(SUBR/RETURN),
1354 ; HFP-UBRK, CROM/LATCHES
1355 3
1356 3 FEXP/K9
1357 3 HFP/BM-INTERFACE-LOGIC, FPBRANC2:0>/DECODE-LOGIC,
}ggg 3 HPP-SRVC-REQ/GRANT-LOGIC, JAMUPP~LOGIC, CROM/LATCHES
3
1369 3 FUDL/X10
1361 ; CESSENTIALLY NOWE]
1352 3
1363 3 FALU/K11
1364 3 CESSENTIALLY NOWEY
1365 3
1366 3 UWORD/K2
1367 3 OUCON-FP, FLPGD
1368 3
1359 3 IRDECDDE/K3
1370 ; BUTR(FPACK-SRVC)
1371 F]
1372 3 TIMING/KS
1373 3 HFP-SRVC/SERVICE
1374 1
1375 3 STATUS/K?
1375 3 HPP=-SRVC/STATUS-MUX
1377 3
1318 ,; AR AR AN A R R AN AR R AR RN R A AN R R AN R AN AR RN AR AN AR RN RN RN AR AR R AR RN
1379 004752 000004 TST5:  SCOPE
1380
1381 004754 104410 005000 SETDW  ,1§ FESCAPE ADDR IF PROC HANGS
1382 004760 104416 ZAPHFP 3INIT TO HFP, LEAVE TIT ENABLED
1383 004762 012703 040000 MoV $040000,R3 3FPS W/ FID=1, FMM=0, ZEROES FOR LDUB
1384 004766 170103 LDFPS  R3 3LOAD FPS, RUT ALSO
1385 004770 170003 LouB 3 EXEC THE FDUR STATUS INSTRUCTIONS
1386 004772 170200 STFPS RO 7 TO SEE THAT NONE OF THEM HANGS
1387 004774 170302 STST R2 ; THE BM/HFP HANDSHAKE SEQUENCE.
{ggg 004776 000401 BR 108 ;0K IF GOT TQ HERE
1390 005000 104033 152 ERROR 33 ;PROC HUNG BY HFP AT ONE
1391 ; OF THE ABOVE INSTRUCTIONS
1392 7"BM HUNG DURING HFP FLPGO/FPACK SEQ™
1393 3 OLD-5P = SP AFTER TRAP TO LINE CLOCK ROUTINE
1394 ; OLD-PC = PC BEFORE TRAP, PDINTS AT OFFENOING INSTRUCTION
1395 H OLD~PS = PS BEFORE TRAP

1396
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1397 005002 012737 004222 177770 10§: oV £4222,CPOBRK - JBA @ "HFPTRAPT™ IN BM HFP SRVC CODE
1398 005010 012703 000022 uov #022,R3 7(022)="PREP1™ IN HUFP
1399
1400 J*NO¥ CHECK THAT THE HFP IS ABLE 7O UBREAK, AND REQUEST FP SRVC
1401 . 3
1402 005014 104406 ERRPET ;DONT CHANGE DATA IN ERROR LOOP
1403 3 ========fRROR-LOOP-ENTERS ~HERE~-—-—-==
1404 3
1405 005016 104411 CLRDW $MAKE A PROC HANG AN ERROR
1406 005020 104416 ZAPHFP $INIT T0 HFP, LEAVE IT ENABLED
1407 005022 005037 002630 cLR UBCNTR $START COUNT AT ZERO
1408 005026 104414 000000 SETUs  ,0 3W0 ESCAPE, BUT ENABLE AND COUNT
1409 .

1410 005032 170003 LDUB SINT0 HFP UBRK

1411 005034 104416 ZAPRFP 3CLEAR ANY EFFECTS

1412

1413 005036 052737 000340 177776 BIS #PR7,P5 3SET PR7 TO IGMORE FP SRVC, AND ALSO
1414 3 LOCK DOUT LINE CLOCK -
1415

14156 005044 170127 040020 LDFPS  #040020 3SET FMM=1

1417

1418 3HFP OUBRKS AT START OF THIS INSTR:

1419 005050 012700 104000 [T $104000,R0 JSET BM UBRK, DISB HFP, CSP CNST INVALID
1420 3HFP SERVICE REQ / BM IGNORE SINCE PR7*-FP IN IR

1421

1422 005054 076600 000344 “ED SHFLAG JZAP HFP ENABLE, KEEP 8M UBRK ENABL
1423 ;HFP SERVICE REQ. / BM IGNORE SINCE PR7*-FP IN IR

1424 )

1425 005060 170337 001302 STST $REGO 3EXEC -WPP- STATUS (IE, NO HFP SYNC)
1426 JHFP SERVICE REQ / BN HONOR SINCE PR7*FP IN IR

1427 3STATUS IN SREGO/1 IS STATUS BEFORE HFP SERVICE

1428 3UBCNTR=1 AFTER BN BREAK

1429

1430 3HFP AGAIN UBRKS AT START OF NEXT INSTYR:

1431 005064 076500 000141 MED +RSERYC 3GET BM SERVICE PORT

1432 ;UFP SERVICE REQ / BM IGNORE SINCE PR7T*-FP IN IR

1433

1434 3NEXT INSTR DISABLES FMM=(0), AFP UBRK OFF
1435 005070 170127 040000 LDFPS  §040000 3EXEC -WFP- STATUS (IE, NO HFP SYNC)
1436 3HFP SERVICE REQ / 3M HONOR SINCE PRT*FP IN IR

1437 3UBCNTR=2 NO¥ AFTER 8M UBRK

1438

1439 JFMM=(0) NOW SO SHOOULD BE NO FURTHER HFP UBRK/SRVC REQUESTS

1440 005074 170337 001306 STST SREG2 JEXEC -4FP- STATUS (IE, WO HFP SYNC)
1441 3SHOULD BE NO HFP SRYC PENDING WOW

1442

1443 005100 105037 177776 CLRB es 3TURN LINE CLOCK BACK ON

1444

1445 3CHECK PP SRVC WAS SET WHEW "SERVICE® PORT WAS READ

1446 005104 020027 100350 cup RO, #100350 3FP-SRYC-A IN BITCO3DH

1447 005110 001004 BNE 205 $ERROR IF DIFFERENT

1448

1449 JCHECK FP SRVC WAS HONDRED TWICE BY BM (DUBCNTR)

1450 005112 023727 002630 000002 cup UBCNTR, #2 JTHICE 2

1451 005120 001401 BEQ 30% 3BR IF OK

1452
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1453 005122 104034 205: ERROR 34 3HFP [NSTR-RCVD ERROR, AND/OR
1454 3"HFP SRYC GRANT ERROR™
1455 H BESRYC = COUNY OF NUMBER OF TIMES BN MICROBREAK AT (4222)
1455 3 (QHPPPTRAP7) OCCURRED
1457 ; BMSRVC = RECEIVED SERVICE PORT DF STATUS MUX IN RO<15:00>
1458 3HFP PP-SRVC REQ ERROR
1459
1450 005124 104415 3053 CLRUS 3MAKE BM UBRK ILLEGAL
1461 005126 104416 ZAPHFP SINIT HPP, SET FuM=0
1462
1453
1454
1455 ,,lt'tltttt.t".'t*tt.ﬂ.itttt.'.'t'Iﬁt'tlttttt'ttt'ttltttt'ttl.lt
1466 3eTEST 7 BN/ HFP DBREAK SRYC CODE
1457 3 :

1468 ) THIS TEST DOES ESSENTIALLY THE SANE THING AS THE PREVIOUS ONE;
1459 ’ HOWEVER, HERE THE HFP-SRVC CINDITION IS ALLOWED TO PROCEED T0
1470 ) COMPLETION, TO CHECK THAT THE HFP UNIT IS ABLE TJ PASS A
1471 3 MEANINGFUL CODE BACK TO THE BASE MACHINE.

1472 H

1473 3 eemmmeemee-

1474 3 REGISTER/LOCATION USE:

1475 3

1476 3 RO -RECEIVED *FPSHI#FEC" AFTER HFP UARK

1477 3 R1 -(ND)

1478 3 R2 =)

1479 ; R3 ~HFP/PREP1 UBRK ADDR

1480 3 R4 -(NU)

1431 ) R3 ~SP SAVED HERE

1482 3

1483 3 cemmm———

1434 3 MODULE/ERRDR INFO:

1485 3

1486 3 FNUA/KS

1487 3 FPEMITF-ORIVERS/ENABL, FSPADCA,BI-ENABL/ADDRS,

14;3 3 JREG/NUA-GENERATE, BUTA(SUIR/RETURN), FALU-CONTROL, CROM/LATCHES
1489 3

1490 3 FEXP/K9

14;5 3 FPOUTMUX-ENABL, FSPADCA,B1-WRITE, AR-CLK, CROM/LATCHES

14 3

1493 3 FNUL/K10

%494 3 MNET-ALU/PASS-A-SIDE, FPOUTMUX-DATA

435 3

1496 3 FALU/K11

1497 ; FSPADCA,RB]-WRITE/ENABLE, AR-LOAD/READ

1498

[Q?‘) :,.ltltttt.tlttttltl.li.t..t't'.tnt.t.t-ﬁlttltltttttt'tittt't.ttt
1500 005130 000004 TST7:  SCOPE

1501

1502 005132 104416 ZAPHFP SINIT TO HPP, LEAVE IT ENABLED
1503 7 ALSO FMM=(0)

1504 005134 005000 CLR RO ;FOR FLAGS

1505 005136 005003 CLR Rl 3FOR HFP OBRK ADOR,

1506 005140 170003 Lous ; PUINT AWAY FROM PREPO/1/2
1507 005142 012703 000022 NOV #022,R3 3(022)=PREP1 IN YFP

1508 005146 010605 MOV SP,RS 3SAVE SP
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1509 005150 170127 047420 . LOPPS  §047420 . JrPS WITH: PER=0, PID=1,
1510 3 FCENABLD=1S, FNN=1
1511 005154 170003 LDUB 3PUT ADDR(PREP1) INTO HFP UBRK
1512
1513 »HFP UBRK AT START OF PHIS IRSTR:
1514 005156 076600 000344 nsn SUFLAG JZAP HFP ENABL FLAG
1515 P SRYC REQ / HOWOR SINCE -PR7
1516 )IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
1517 READ CODE FROM THE AFP/UBRK SRYC REQ CWHICH SHOULD = (07)3
1518 ;rut BM HFP SRYC ROUTINE THEN DOES A BUTR(SR3-0) ON THIS CODE,
1519 JWITH A BASE ADDRESS OF (4540). PHUS THE BM CAR BRANCH T0
1520 A NOUNBER OF OLFFERENT LOCATIONS CIE, (4540)-(4557)1 FOR A
1521 JREYURNED CODE VALUE OF (00)-(17) RESPECTIVELY. SOME OF THESE
1522 JWILL CAUSE THE BM PROCESSOR TO BRANCH OFF INTO AN IKDETERMINATE
1523 )STATE; OTHERS WILL CAUSE OTHER FP SERVICE COMDITIONS TO BE
1524 JSICHALED. THE FOLLOWING TABLE SUMMARIZES THE POSSIBILITIES:
1525 H
1526 JCODE ADOR/SYMB-LABL  COINMENTS -
15217 3m—
1528 3 00 4540/LDCPW14 -~> PET01, NO FP SRVC CODE RECDRDED
1529 3=
1530 3 01  4541/0PCODERR PEC/02 CODE RETURNED
1531 3 02 4542/ZERODIV FEC/0D4 CODE RETURNED
1532 3 03 4543/CONFTRAP FEC/06 CODE RETURNED
1533 3 04  4544/VIRAPS FEC/10 CODE RETURMED
1534 3 05 ~ 4545/UFLOTRAP FEC/12 CODE RETURMED
1535 3 06  A546/NZERTRAP FEC/14 CODE RETORNED
1535 3 07 ASAT/MAINTRAP FEC/16 CODE RETURNED ****EXPECTED***#
1537 jem—
1538 3 10 4550/LDCPW17 -~» FET01, NO FP SRYC CODE RECORDED
1539 ;11 4551 /CTRAP2 -=->» FET01, NO FP SRVC CODE RECORDED
1540 3 12 4552/FFLTS GENERATE ODD ADDRS ERRDR, TRAP-TD-4
1541 3 13 4553/FFLY6 GENERATE ODD ADDRS ERROR, TRAP-Y0-4
1542 3 14  4554/NROCNDEND3
1543 3 15  4555/NROUNDEND4  \
1544 3 16  4556/NROUMDENDS >- DOES A BUTA(RETURN) 10 ... ?2?
1545 3 17 4557/MROUNDENDS / CENTERS A SUNSET LDOP 2223
1546 3 -
1317 rguannnrguipngunnuaiangnuauaoai
1548
1549 3GETTING BACK TO TALS POIST WEANS NOTHING DEADLY HAPPENS ...
1550 FHFP UBRKS AGAIN DN STARTING THIS INSTR:
1551 005162 170127 047400 LDFPS 047400 7SET FMM=(0) TO DISABL UBRKS, KEEP ENASLES
1552 3HFP SRVC REQ / HONOR SINCE -PR7
1553 JREQ IS SERVICED AGAIN, JUST AS IT WAS ABOVE
1554
1555 005166 010506 NOV RS, 5P JRESET OUR SP TO A GOOD VALUE
1555
1557 005170 076600 000036 NED ,RFEC ;GET FPSHI#FEC REGISTER
1558 005174 020027 147416 CcHP RO, #147416 3 SHDULD HAVE SET FER=(1), FEC=(16)
1559 005200 001401 BEQ 405 3BR IF OK
1560
1561 005202 104035 ERROR 35 3BAD CODE RETURNED FROM HFP
1562 ;-snn UBRK CODE FROM HFPP CCODE#0T/FEC#161"
1563 R-FPSHI/FEC = FPSHICL5:08> IN ROC15:08>,
1564 } FEC<03300> IN ROC07:00>
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}ggg 3 APPER FP SRYC REQ HONDRED BY BM
igg1 005204 104416 4053 ZAPHEP 3INIT TO HFP, LEAVE IT ENABLED
1569
1570 ,’t‘.f.ttt1"...""."..1.....l'l...I.ttﬁtt".tttt.ttttttt'tﬁk'i
ig;; 3*TEST 10 HFP ENABLE/DISABLE, PP INSTR DECODE
3
:g;z 3 THE FOLLOWING TEST CHECKS THE FUNCTIONALITY OF:
3
ig;g 3 1) HFP LDUB (™LDAD MICROBREAK™) INSTR MUST WORK
;
%ggg 3 2) HFP FP-INSTR-L DECODE LOGIC CFIRC15:12>=(17))
3
1579 3 3) AFP ENABLE/DISABLE VIA PLAGCS)>
1580 H
1581 3 PROCEDURE:
1582 3
1583 ; ~FIRB- FLAGCS> UBRKR(021) COMMENTS
1584 3
{;gg ] 17XXXX 1 YES FP*ERABLED, ENTER PREP2
3
1587 3 07 XXXX 1 ND -FP*ENABLED, STAY PREPO/1 LDOP
1588 3 13XXXX 1 %0 ~FP*ENABLED, STAY PREPO/1 LOOP
1589 H L5XXXX 1 no ~FP*ENABLED, STAY PREPO/1 LOOP
1590 3 15 XXXX 1 ND ~FP*ENABLED, STAY PREP0/1 LOOP
:;3; 3 LTXXXX 0 i FP*-ENABLED, STAY PREPO/1 LODP
H
{ggi 3 NOTE: PREPO=(023), PREP1=(022), PREP2:(021)
3
1595 3 memeeemae-
1596 3 REGISTER/LOCATION USE:
1597 3
1598 3 RO -(TENP)
1599 3 R1 ~EXPECTED FPSHI/FEC AFPER TEST
1600 H R2 -COPY OF INSTR UNDER TEST
1601 H R3 -BIT12=FLAGS DURING TEST
1502 3 R4 -(ND)
1603 ) RS ~DATA TABLE PIR
1604 3
1505 3 emmmmeemee
1606 MODULE/ERROR 3
1607 ; /ERROR INFO
1608 3 FNUA/KB
1609 3 FPINMUX, 7IR-A/B, FP-INSTR/INSTRCVD/CLK-FIRA-B,
1610 ; FNUA-GENERATE/JREG-LOGIC, 3UTACSUBR/RETURN), HFP-MICRORREAK,
1611 ; CROM/LATCHES
1512 :
1613 ] FEXP/K9
1614 3 JAMUPP, HFP/BN-INTERFACE, FBRANC2:0>, FBRAN- -DECODE,
1615 3 CROM/LATCHES
1616 3
1617 3 FYMUL/K10
;2}3 3 CESSENTIALLY NONEJ
H
1620 3 FALU/K11



PDP-11/60 FP11-E HARDWARE DIAGWOSTIC

DQFPEA.P1]

1621
15622
1623
1624
15625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1539
1640
1641
1642
1643
1644
1645
1646
1647
1648
1549
1650
1651
1652
1553
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1659
1670
1671
1672
1573
1674
1675
1676

005206

005210
005214
005216
005222
005224
005230

005234
005240
005242
005244
005246
005252
005254
005256
005260
005264
005266

005272

005274

005300
005302
005302
005306

005310
005312
005316

005320
005324
005326
005330

005332

02-SEP-77 17:50

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

076600
020001
001742
104023

000740

005224
000021
005334

005302
002640

005300

000020
000344

005302
002645

000344

000036

PDP-11/60 FP11-E HARDWARE DIAGNOSYIC
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1671
1578
1679
1580
1681
1682
1683
1684
1685
1686
1687
1588
1689
1590
1691
1692
1693
1694
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-77 17250

010000
010000
010000
010000
010000
010000
010000
010000
010000
000000

100016
000377
100016
000377
100016
000377
100016
000377
100016
000377

MACY1l 30(1046) 02-SEP-77 22341 PAGE 31
7o HPP ENABLE/DISABLE, FP INSTR DECODE

3
;;.."".lt't.i' ARAARRR AR SR AR AR RN AN A RN RN RN AR RN A EARE AR ARR NS

3SETUP PROC HUNG ESCAPE

JINIT RFP, LEAYE IT EWABLED
;R3=0UBRK ADDR, PREP2=(021)
$TRY WFP UBRK LOAD

3PTR TO DATA TABLE FDR TEST
$SETOP CLOCK ESCAPE, FOR BELOW
;

$BUNP CLOCK IN.A.LDOP COUNY
JRESEY HFP PRIOR 1O EXIT
3GET TEST INSTR FROM TABLE
1] ;NEXT TEST IF ZEROES
3KEEP COPY IN R2
3GET R3=PLAGS DURINC TEST
3GET R1=E£XPD FPSHI/FEC AFTER
JINIT TO HFP, LEAVE WFP ENABLED
3WFP: FER=0, FID=0, FMM=1
$GET FLAGCS> FOR TEST
JSET/CLEAR PLAG5 AS PER TEST

H
;DONT CHANGE DATA IN ERROR LOOP

3}
$SETOP FP TRAP DK, ESCAPE ADOR

3
3TESTY INSTR GOES HERE

SEQ 0033
SEQ 0053

;IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP
; WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)

3

SZAP FLAGS=0

3DISABLE HFP

3FP TRAP NOW AN ERROR

3}

3GET RO=FPSHI/FEC

;dAS THIS CODE EXPECTED ?
3BR IF 0K

3 CESSENTIALLY NONE)
TST10:  SCOPE
3
3*FIRST TRY 70 LOAD HFP UBREAK REGISTER
seroM  ,11%
ZAPHPP
MOV #021,83
Loue
1151 oV £405,R5
SETON  ,235
3*DATA LODP ENTERS HERE®
15: e DHLDOP
ZAPHFP
wov (R5)+,R2
BEQ TSTi1
uDY R2,53%
MOY (RS )+, R3
NOV (RS)+,R1
ZAPWFP
LDFPS  $000020
nov R3, RO
MED SHFLAG
ERRPNT
3-~=====--ERROR=LODP~ENTERS-HERE———====-=
SETFP  ,23§
6351 NOP
23§3
TST8  LPTITE
BEE 63s
CLR RO
MED LHPLAC
CLRPP
MED JRFEC
cup RO, R1
BEQ 15
ERROR 23

3“HFP PREPO/1/2,

FLGKS> =

~ NS Nene

-FIR-- =

350 OW TO NEXT TEST VALUE
3R 15

3NO - SIGHAL AN ERROR
UBRK, SRVC, */+¢ ENABL ERROR"

R-FPSHI/PEC = RCVD FPSC15:08>/FECC03:00> IN RO
E~FPSHI/FEC = EXPD FPS<15308>/FEC<03:00> IN Rl

RECEIVED BM PLAGSC08:00> IN R3<15:08)>,
FLAGCS> IN BITC12>
CoPY OF RAFP FIRC15:00> IR R2

JNEXT

3
SINITEELELEITEIILEEA0LATINIEIRIITEINIALIIEEETNINI0000000000000000801011
3

MACY11 30(1046) 02-SEP-T7 22341 PAGE 32

T10 HFP ENABLE/DISABLE, FP INSTR DECODE

’ DATA TABLE FOR ABOVE TEST:

; ~=IR-= PLAGCS> FPSHI/FEC COMMENTYS

4053 «WORD 170000, 010000, 100016 ; FP*ENABLED, UBRK [CFCC)
«WORD 074000, 010000, 000377 3-FP*ENABLED, -UBRX
- HORD 170000, 010000, 100016 ; FP*ENABLED, UBRK CCFCCI
A.'ORD 130000, 010000, 000377 ;-FP*ENABLED, -UBRK
«WORD 170000, 010000, 100016 ; PP*ENABLED, UBRK LCFCCa
+-WORD 150000, 010000, 000377 ;-FP*ENABLED, -UBRK
- WORD 170000, 010000, 100016 ; FP*ENABLED, UBRK LCFCC
- HORD 160000, 010000, 000377 ;-FP*ENARLED, -UBRK £sus
«MORD 170000, 010000, 100016 ; FP*ENABLED, OBRK [CFCC)
«-WORD 170000, 000000, 000377 FP*-ENABLED, ~-UBRK LCFCC1]
«WORD 0 STERMIRATOR

CXDR RO,R01

CBITA RO,R0)

€31SB RO,R0]

P0,R01

SEQ 0034
SEQ 0054



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 33 SEQ 0035

DQFPEA.P11 02--SEP-77 17150 11 IPORK(LEFT), -L(ADD+5U3)*403 PP INSTR DECODE SEQ 0055

1105 ’,-. AR EATR ttt.t.'it.'t"tt‘.ttQ‘t.“tt'...ti't.ttt.'tﬁ".t't..ﬁt.

1706 IATEST 11 IFORK(LEFT), -L(ADB+SUB)*N01 FP INSTR DECODE

1707 : 3

1708 3 THIS TEST VERIFIES YHE HFP/IFORK INSTRUCTION DECODE LOGIC

1709 3 FOR THE “LEFT® BRANCH OF THE TREE; JE, THE:

1710 H -C (ADD+SUB) * MODE-0 2

1711 1] CLASS OF IMSTRUCTIONS. THIS ENCOMPASSES VIRTUALLY THE

17112 ) ENTIRE REPEYDIRE OF OPCODES.

1713 3

1714 ) THE FP-IWSTR-DECODE ROM ADDRESS IS GENERATED AS:

1715 3

1716 ) ADDRCT:0%H = FIRBC11206>H # MO*R(6+T)L # FPS~FD-H

1717 3 CRANGES FROM (002)-(377))

1718 3

1719 ) THE RESULTAST IFORK MICROADDRESS DECODE VALUE ISt

1720 td

1721 ) UBRKCB: 0>H = #0010™ §: FPDECODEC330>H # MO-H

1722 ] CRANGES FRON (100)-(137)2

1723 H

1724 | o———

1725 ; REGISTER/LOCATIDN OSE:

1726 H

1727 3 $PPS -FPS, BEFORE HFP UBREAK

1728 3

1729 3 RO -(TENP), "FEA®

1730 3 R1 -(TENP), "FPSHIBFEC™

1731 H ]2 ~MODE/REG PTR, FOR -[MODEO*R(6+7)1 VALUE

1732 3 R3 -UBRK/HFP EXPECTED IFORK MICROADDRESS, (100)-(137)

1733 3 R4 ~HFP FP-INSTR DECODE ROM ADDRESS, (002)-(377)

1734 3 RS -COPY OF FP-INSTR EXECUTED

1735 3

1736 3 ————— e

1737 3 NODULE/ERROR INFO:

1738 3

1739 3 FROA/KS

1740 ; FPINNUX, FIR-A/B, FP-INSTR/INSTRCVD/CLK-FIRA~B,

1741 3 FRUA-GENERATE/JREG-LOGIC, HFP-MICROBREAK,

1742 3 IFORK-MUX, FP-INSTR-DECODE-ROM, ADD+S0B/MDDE-0-LOGIC,

1743 ) CROM/LATCHES

1744 3

1745 3 FEXP/K9

1745 3 JAMUPP, HFP/BM-INTERFACE, PBRANC2:0>, FBRAN-DECODE,

1747 3 CROM/LATCHES

1748 3

1749 3 FMUL/K10

1750 ; CESSENTIALLY NONE)

1751 3

1752 3 FALU/K11

1753 3 CESSENTIALLY NONE]

:’;g; ;,.t-.t..tit.t't*t'ittttﬁtlltttattl.ttttltttt..ttkttttit'titttt.i

1756 005432 000004 TSTil: SCOPE

1757

1758 005434 012737 000024 001342 w0y #20.,5TIMES 3D0 20. ITERATIONS OF THIS TEST

1759 005442 012737 000003 003000 MOov #3,0WICAT 3SETUP FOR 3. CLOCK TICKS FOR A MATCH

1750 005450 012704 000377 MOV ¥377,R4 3LO0OP FOR ADDRESS (377)-(000)
PDP-11/60 FP11-E HAQDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 34 SEQ 0035
DAFPEALP11 02-SEP-77 17250 Til IFORK(LEFT), ~C(ADD+SUB)*¥0] FP INSTR DECODE SEQ 0056

1721 005454 012702 005712 uov $CODEJ, R2 3PRIME THE MODE/REG PTR

1762

1763 3*LODP ON ROM ADDRESS ENTERS HERE

1764 005460 05237 002640 1$: INc D¥LOOP JBUMP CLOCK IN.A.LOOP COUNT

1765 005464 104411 CLRDW 3SETUP FOR PROC WANG ERRDR

1765 005466 104415 ZAPHFP JINIT 10 HFP,

1767 3FPS=(040000), FEC=(377), FEA=FPA=(17777T)

1768

1769 3CALC RS=FP-IRSTR CODE NECESSARY TO GENERATE THIS ROM ADDRESS

1770 005470 010405 Mav R4,RS 3

1771 005472 072527 000004 ASH #4,R5 JLEFT-4, IRC11:06>

1772 005476 042705 000070 BIC $#000070,RS 3SET MODE-0

1773 005502 052705 170006 BIS #170006,R5 3 AND DR6, FP-INSTR

1774 005506 032704 000002 BIY #BITO1, R4 3WANT MDDE-O*R(6+7) ?

1775 005512 001406 BEQ 10$ ;BR IF YES

1776 005514 152205 BISB (R2)+,R5 3SETUP MDDE/REC OF:

1777 005516 142205 8ICB (R2)¢,RS 3 (00), (16), (26), (46)

1778 005520 105712 TSTB (R2) 3

1779 005522 003002 BGT 10§ ;

1780 005524 012702 005712 uov #CODEJ, R2 RESET PTR AT END OF TABLE

1;81 005530 010537 005622 1053 MOV R5,53% 7SET THE INSTR IN MEMDRY

1782

1783 3CALC R3=HFP UBRK ADDRESS EXPECTED OUT OF IFORK

1784 005534 004737 005724 JSR PC,SETBRK 3FROM THE SUBR, BELOW

1785 005540 103456 8CS 23% FMUST SKIP THIS ROM-ADDR IF SET

1786 005542 170003 LDUB 3LOAD INTO HFP UBRK

1787 005544 104416 ZAPHFP 3CLEAR OUT ANY LDUB EFFECTS

1788

1789 JCALC $FPS=FPS VALUE NECESSARY (FD, SPECIFICALLY)

1790 005546 012700 000040 MOV #000040,R0 3GET $FPS=FPS WITH:

1791 005552 010401 NOV R4,R1 3 FER=0, FID=0, FMM=1,

1792 005554 006001 ROR R1 ; AND FD=ROMADRCO>

1793 005556 106000 RIRB RO 3

1794 005560 010037 002610 MOV RO,$FPS 3SAVE IN MEMORY

1795 005564 170100 LDFPS RO INTO FPS REGISTER

1796

1;;; 005566 104410 005624 SETDW  ,21% 3SETUP PROC HUNG ESCAPE ENABLE

1

1799 005572 010600 MoV sp, RO 3COPY KSP -> RO

%ggg 005574 162700 000040 suB #40,R0 JLEAVE SOME SPACE

3

1802 005600 104406 ERRPNT 3DONT CHANGE DATA IN ERROR LDOP

iagz 3 =======-ERROR-LOOP-ENTERS~HERE===weman

8 3

1805 005602 052737 140300 177775 8IS #3ETL5¢BITL4¢PRS,PS 7SET USER MODE, FOR R6; =PR6 FUR CLOCK DISABLED

1806 005610 010006 M0V RO, 5P SINIT USP <- RO

1807 005612 105037 177776 CLRB Ps 3PRO FOR LINE CLOCK ENABLED

}:gg 005616 104412 005624 SETFP 215 JENABLE FP ESCAPE

’

1810 005622 000240 6353 NOP ;FP-INSTR GOES HERE

1811 JRETURN HERE AFTER FP TRAP

1312 005624 215:

1813 005624 105737 002645 TsT8 LPTITE 3IF TIGHT LOOP-ON-ERROR SET, THEN HANS IN LOOP

}::; 005630 001374 BNE 63% 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)

1816 005632 042737 140000 177776 8IC #BIT1S5+BIT14,PS ’;BACI( TO KERNAL sSP



PDP-11/750 FP11-E HARDWARE DIAGNOSYIC NACY1l 30(1046) 02-SEP-77 22:41 PAGE 35 SEQ 0037

DQFPER.P11 02-5EP-77 17250 ri1 IFORK(LEFT), -C(ADD+SUB)*MO) FP INSTR DECODE SEQ 0057
1817 005640 104413 . CLRFP . JZAP FP ESCAPE ENABLE
1818
1819 005642 075600 000036 KED #RFEC b
1820 005646 010001 NOY RO,RL JGET R1="FPSHIyFEC™
1821 005650 076600 000076 MED SREEA 3GET RO="PEA®
1822 )
1823 005654 020127 100016 cup R1,#100016 sPPSHISFEC: FER=1 & FEC=(16) ?
1824 005660 001406 BEQ 238 3BR IF YES
1825 005662 020127 000377 cur R1,$000377 JFPSHISFEC: WERE THEY OWNODIFIED ?
1826 005666 001002 BRE 225 #BR IFf SOME OTHER ERROR
1827 -
1828 005670 104021 ERROR 21 »IFORK DECODE ERROR
1829 . }'HFPI!!OIKI-[(ADDOSUB)'HOJ; BAD IFORK DECGDE
1830 ] RON = EXPD ROM ADDRESS TO HFP FP DECODE RONM
1831 ] --FIR~ EXPD CONTENTS OF HFP FIRC15:00>

1832 ’ FPUBRK = EXPD HFP IFIRK TARGET MICROADDRESS LHFP UBRK REG]

1833 13 PRVFPS = FPS LOADED BEFORE HFP STARTED (SFPS)

1834 » FPSFEC = RCVD FPSHIC1S:08>/FECC03:00> APTER HFP STARTED .

1835 » ~FEA-~ = RCYD FEA AFTER HFP STARTED

1836 005672 000401 R 23§ 3

1837

1838 005674 104022 2252 ERROR 22 JUNEXPECTED FEC/FEA VALUE

1939 3®HPP/IFORK/-C(ADD+80B)*N013 UNEXPECTED FEC/FEA®

1840 3 ROMADR = EXPD ROM ADDRESS TO HFP FP DECODE ROM

1841 b ~~FIR~ = EXPD CONTENTS OF HFP FIRC15300>

1842 3 PPUBRK = EXPD HFP IFIRK TARGET MICROADDRESS L[HFP UBRK REG)

1843 3 PRVFPS = FPS LOADED 3EFORE HFP STARTED ($FPS)

1844 ; FPSFEC = RCYD FPSHIC15:08>/FEC<03:00> AFTER HFP STARTED

1845 ) ~FEA-~ = RCVD FEA AFTER HFP STARTED

1846

1847 005676 005304 2382 DEC R4 JWEXT DECODE RON ADDR

1848 005700 020427 000004 CMP R4, #004 JTEST FOR LOWEST ROM ADDR

1849 005704 002265 BGE 1$ 3LOOP IF MORE

1350 3

1851 005706 104416 ZAPHFP JRESET HFP PRIOR TO EXIT

1852 005710 000542 BR 112 3 $HEXY TEST WHEN DONE

1353

1854 g

1855 3

1856 3 THIS LITTLE TABLE IS USED IN CONJUNCTION WITH THE FP-LINSTR

1857 3 GENERATING CODE ABOYE.

1858 3

1859 005712 000 077 CODEJ: .BYTE 00,77 ;MO/RO - AZO DR RO

1360 005714 016 061 «BYFE 15,61 3NL/R6 - (3P)

1861 005716 026 0s1 <BYTE 26,51 3M2/R6 -~ (SP)+

1862 005720 046 031 +BYTE 46,31 JM4/R6 -~ -(SP)

1363 005722 000 000 .BYTE 00,00 JCRESET]

1364 3

1865 3

1866 3

1367 JILEVITERERITNIIIIEL0LTEELELTIRREEERPAPNILIIIIRIIIIPEII0E000000000010100

18568 3

1869 3 THIS SUBROUTINE IS USED ABOVE TO CALCOLATE, GIVEN

1870 H R4=DESIRED FP-INSIR DECODE ROM ADDRESS; 000-377

1871 3 R5=THE FP-INSTR ASSEMBLED

1872 3 THENS
POP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1045) 02-SEP-77 22:41 PAGE 36 SEQ 0033
DAFPER.P1L 02-SEP-77 17:50 T11 TFORK(LEFT), -C(ADD+SUB)*M03 FP INSTR DECODDE SEQ 0058

1873 3 R3I=THE IFORK EXPECTED MICRIADDRESS, (100)-(137)

1874 3 C-BIT=SET IF IR=C(ADD+SUB)*MODEO]

1875 )

1876 005724 010403 GETBRK: MOY R4,R3 3COPY ROM ADDR

1877 005726 006203 ASR R3 3RI=0FFSET (000-177), C-BIT=LO-4/HI-4

1878 005730 116303 006016 NOVB CODEI(R3),R3 3GET DATA

1879 005734 103002 BCC 11§ JGET LOW 4

1480 005736 072327 177774 ASH #-4,R3 3GET HIGH 4

1881 005742 042703 177760 1182 BIC $~C17,R3 JZAP R.D.B.

1882

1883 005746 000241 405: cLC 3SETUP UBRK<0>=MODE~0-H

1884 005750 032705 000070 183 $BITS+BITA+BITI, RS 3

1685 005754 001001 BNE a1s 3

1886 005756 000261 SEC 3

1887 005760 005103 415: ROL R3 ;

1888

1889 005762 052703 000100 BIS #100,R3 3BASE ADDR = (100)

1890

1891 005766 020327 000101 cne R3, #1021 3ADD/SUB/CFCC/SETX ?

1892 005772 003007 BGT 425 JBR IF NOT

1893 005774 032705 002000 BIT #BIT10,RS 3CFCC/SETX OR ADD/SUR ?

1694 006000 001404 BEQ 425 7BR IF CFCC/SETX

1895 006002 006203 ASR R3 MO-H="1" IN BITO00 ?

1896 006004 103403 BCS 43§ 38R IF YES, WITH C-BIT=1

159; 006006 012703 000110 MoV #110,R3 3NO, (ADD+SUB)*-MO ~> (110)

189

1699 006012 000241 4253 cLC 30K EXIT

1900 006014 000207 4383 RTS pC 3AND RETURN

1901

1902 )

1903 3 THE TABLE BELOW REPRESENTS TdE CONTERTS, MORE OR LESS, OF THE

1904 3 HFP INSTROCTION DECODE ROM.

1905 3

1906 3 ~<~DECODE DATA--- FIRB  ROM ADDR SYMBOLIC FP

1907 3 DODDCCCCBBBBAAAA <1136> DDDD/ARAR INSTRUCTION

1908 005016 CODEIZ 3 = cocmcmcmecmccmce meeeee meeeeeeee e

1909 006016 000000 .WORD  ~B0000000000000000 3(00)  (003)-(000) CFCC/SET-X, (001)-(000)

NOT USED

1910 006020 053145 .WORD  ~B0110011001100110 3(01)  (007)-(004) LOFPS

1911 006022 063146 +WORD  ~B0110011001100110 3€02)  (013)-(010) STFPS

1912 006024 063146 «WORD  ~p0110011001100110 3(03)  (017)-(014) STST

1913 006026 010504 <HORD  ~80001000101000100 3(04)  (023)-(020) C/TININ-X

1914 006030 010504 <¥ORD  ~B0001000101000100 3€05)  (027)-(024) C/T/AIN=X

1915 006032 010504 «WORD  ~R0001000101000100 3(06)  (033)-(030) C/T/A/N=-X

1916 006034 010504 -WORD  ~80001000101000100 3(07)  (037)-(034) C/T/A/N=X

1917 006036 031104 <WORD  ~B0011001001000100 3(10)  (043)-(040) qUL~X

1918 006040 031104 -4ORD  ~B0011001001000100 3(11)  (047)-(044) MUL-X

1919 006042 031104 -HORD  ~B0011001001000100 3(12)  (053)-(050) MUL-X

1920 006044 031104 .WORD ~B0011001001000100 3(13)  (057)-(054) MUL-X

1921 006046 031104 <MORD  ~80011001001000100 3(14)  (063)-(060) uOD-X

1922 006050 031104 .WORD  ~B0011001001000100 3(15)  (067)-(054) MUD-X

1923 006052 031104 <WORD  ~B0011001001000100 3(16)  (073)-(070) MDD-X

1924 006054 031104 -WORD  ~B0011001001000100 3(17)  (077)-(074) wup-X

1925 006056 000000 -¥ORD  ~B0000000000000000 3(20)  (103)-(100) ADD-X, ALMOST

1926 006050 000000 -WORD  ~B0000000000000000 3(21)  (107)-(104) ADD-X, ALMOST

1927 006062 000000 «WORD ~80000000000000000 2(22) (113)~(119) ADD-X, ALMOST
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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
1957
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983

006064
006066
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
006170
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

PDP~11/50 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P11

1984
1985
1986

006216

006220
006224
006230
006236

006244
006250
006252
006254
006256
006262
006264
006266
006270
006272
006276

006302

02-SEP-77 171250

000004

012704
012705
012737
012737

005237
104416
012402
001451
010237
012403
010301
170003
010503
170127
104410

104406

006336
003060
000036
000003

002640

006304

040020
006306

001342
003000

MACY1l 30(1045) 02-SEP-77 22341 PAGE 37
ni IFORK(LE?T), -C(ADD+SUB)*NMO] FP INSTR DECODE

-WORD
«WORD
«WORD
- HORD
<¥ORD
«#ORD

~B0000000000000000
“~80101010101000100
“~80101010101000100
~80101010101000100
~80101010101000100
“B0000000000000000

~80000000000000000

“~30000000000000000
~80000000000000000
~80111011101000100
~80111011101000100
~80111011101000100
~80111011101000100
~81000100001000100
“81000100001000100
~1000100001000100
“~81000100001000100
“81001100101000100
~81001100101000100
“~81001100101000100
“81001100101000100
~81010101010101010
“B1010101010101010
~31010101010101010
~B1010101010101010
~81011101110111011
“1011101110111011
~81011101110111011
~81011101110111011
~81100110001000100
“~81100110001000100
~B81100110001000100
~B1100110001000100
~B1101110111011101
“g1101110111011101
~B1101110111011101
~31101110111011101
“~81110111011101110
“~B1110111011101110
~31110111011101110
~B1110111011101110
~B81111111101000100
“81111111101000100
~81111111101000100
~81111111101000100

3(23)
3(24)
3(25)
2(26)
3(27)
2(30)
3(31)
$(32)

3€70)
3 (1)
3(12)
3(713)
3(74)
3(75)
3(76)
31D

(117)-(114)
(123)~(120)
(127)-(124)
(133)-(130)
(137)-(134)
(143)-(140)
(147)-(144)
(153)-(150)
(157)-(154)
(163)-(160)
(167)-(164)
(173)-(170)
(177)-(174)
(203)-(200)
(207)~(204)
(213)-(210)
(217)-(214)
€223)-(220)
(227)-(224)
(233)-(230)
(237)-(234)
(243)~(240)
(247)-(244)
(253)-(250)
(257)-(254)
(263)-(260)
(267)-(264)
(273)-(270)
(277)-(274)
(303)-(300)
(307)-(304)
(313)-(310)
(317)-(314)
(323)-(320)
(327)-(324)
(333)-(330)
(337)-(334)
(343)-(340)
(347)-(344)
(353)-(350)
(357)-(354)
(363)-(360)
(367)-(354)
(373)-(370)
(377)-(374)

ADD-X,
Lo-X
LD-X
LD-x
LD-X
suB-X,
suUB-Xx,
sUB-X,
suB-X,
Ccup-X
CMP-X
cup-X
cHpP-X
sT-X
Sr-X
ST-X
ST~X
DIV-X
DIV-X
DIV-X
DIV-X
STEXP
STEXP
STEXP
STEXP
STC-1T
src-1
STC-T
STC-T
STC-P
STC-P
STC-P
src-p
LDEXP
LDEXP
LDEXP
LDEXP
LpCc-1
LoC-17
Lpc-T1
Loc-1
Loc-p
Loc-p
Lpc-p
Lpc-p

NN R R AR R AN AR RN AR AN A AR AR A AN R AN E AR R AR AR AR AR R AR NS

3*TEST 12

N Ne W e e e

NS NS VO NA N N N N Ne M N Nl N N8 N Ne NN N Ne N NN e W NG N W N N e W

FIRB IMNEDIATE-A ADDRESS NMODE DECODE

ALMOST

ALNOSY
ALNOST
ALNOST
ALMOST

THIS TEST RONS THRU YHE SEQUENCE OF SF<S5:0> MODE/REGISTER VALUES

TO CHECK THAT THE “IMMEDIATE-H™ MODE DECODE .OfF THE LDF/LDD IRSTRUCTION

IS PERFORMED CORRECTLY.

MICROWORD "LOAD.02" PERFORNS THE "BUTR(IMMEDIATE)"™, TO TARGETS:
MACY1l 30(1046)
T12

02-SEP-77 22:41

PAGE 38

FIRB IMMEDIATE-H ADDRESS MODE DECODE

LOAD.O4 (231) IF INMEDEATE-H
LOADINM (233) IF IMMEDIATE-H

RECISTER/LOCATION USE:

" "
= -

~RCY”D PPSHIPFEC AFTER INSTR EXEC
-EXP°D HFP UBRK ADDRESS
~COPY OF FP ”"LDF™ INSTR EXEC

-LD0OB, PTR TO (0,0,0,0)

=DATA TABLE PIR
-PTR TO (0,0,0,0)

MODULE/ERROR INFO:

FNUA/KB

FPINMUX, FIR-A/B, PP-INSTR/INSTRCVD/CLK-FIRA-B,
FNUA-GENERATE/JREG-LOGIC, AFP-MICROBREAK,
IMMEDIATE-H-DECODE-LOGIC, CROM/LATCHES

FEXP/K9
JAMOPP, HFP/BM-INTERFACE, PBRANC2:0>, FBRAN-DECODE,

CROM/LATCHES

FHUL/K10
CESSENTIALLY NORE)

FALU/K11
CESSENTIALLY NONE)

IR R R AR R R A AR NN R AR AR RN AR AR R AR RN R AR R AR R R AR R RN AR AARRRARA RS

TST12:

1052

SCOPE

MoV
Mov
oY
L1

$#405,R4
#FPZERQ, RS
#30.,$YIMES
#3,0WICNT

3*DATA LOOP ENTERS HERE*
1 DWLDOP

NC
ZAPHFP
MoV
BEQ
oV
€0V
MoV
LOUB
MOV
LOFPS
SETDW

(R4)+,R2

TST13 124
R2,635

(R4)+,R3

R3,R1

R3,R3
#040020
/118

¥
sPTR TO DATA TABLE
JUSED AS PTR TO (0,0,0,0)

330. ITER OF THIS TESY
33 HUNGS TD AN ESCAPE

H

3BUMP CLOCK IN.A.LOOP COUNT
SINIT TO HFP, FID=1/FMM=0
;GET MODE/REG FP “LDF~ INSIR

JNEXT TEST IF ALL ZERO

3STORE IN MEMORY
JGET EXPEC®D HFP UBRK ADDR

FSAVE

36IVE IT TD HFP
7SET R3 TD PTR 1D (0,0,0,0)
JSET FID=1/FMM=1 TO EN HFP UBRK
;LINE CLOCK ESCAPES TO HERE

;
DONT CHANGE DATA IN ERROR LOQOP

SEQ 0039
SE3 0059

S&Q 0040
SEQ 0060
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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
2066
2067
2968
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082
2083
2084

PDP-11/60 FP11~E HARDNARE 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
21035
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115
2115
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
016600
020027
001745
104072

000743

172413
172415
172416
172417
172437
172427
172467
172447
000000

002645

000036
140016
-

000231
000231
000231
000233
000231
000233
000231
000233

02-5EP~T77 17350

000004
012705
005237
012503
104416
170003
104406
104417
170127

012700
076600

104410
104412

012700
075600

105737
001371

006534

002640

000037

010000
000344

006450
006460

000001
000352

002545

=:§lll 30(1046) 02-SEP-T77 22141 PACE 39 SEQ 0041

FIRR INNEDIATE-H ADORKSS NODE DECODE SEQ 0061
. . >
3
63§: crcc JFP TEST INSYR HERE
1163 uopP 38N FOLLOW UP
378 LPTITE I¥ TIGHY LOOP-OW-ERROR SET, THEW HANG IN LOOP
8NE 63§ 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FNM=0)
’
CLROM 3CLOCK ESCAPE CLEARED 0QUT
MNED #RFEC JGET FPSHESFEC APTER
CHP RO, $140016 JDID AFP UBRK? (PER=1/FEC=16)
B8EQ 10$ JYES ~ NEXT DATA LOOP
ERROR 72 38AD INN-d DECODE
3*"FIRB IMMED-H MODE DECODE ERR"
1 FPINSY = COPY OFf FP.INSTRUCTION/SF.MODE ONDER TESY
3 E~0BRK = EXP’D TARCET ADDRESS, (231/233)
b R-FPSHI/FEC = RCY"D FPSHI/FEC AFTER EXEC, EXP-D (140016)
BR 10§ JNEXT LoOP
3 .
iy
}
3 DATA TABLE FOR ABOVE TEST:
14
3 LDX-FP HFP ADDR
3 INSTR  OBREAK MODE
4083 172413, 231 3M1-R3  -INN (R3)
172415, 231 JNL-RS ~IMN (RS)
172416, 231 3N1-R6 -IMM {R6)
172417, 233 INL=RT +INNe (PC)
172437, 231 INI-RT  -IMM A(PC)+
172427, 233 IN2-RT  +1HNe (PC)+
172467, 231 IM6-RT ~IMM x(pcC)
172447, 233 IMA-RT +INM¢ -(PC)
0 3<DONE>
MACY11 30(1046) 02-SEP-T77 22:41 PAGE 40 SEQ 0042
T13 UFLOW - FPINIT, F-MODE SET 0062

P R AR AR AR AR RN AR A AR AN AR AN AR R AR R AR AR AR AN AR EARRARR AN KRR AR RN AR

J*TESY 13 OFLOW - PPINIT, F-MODE

THIS SEQUENCE OF CODE "FOLLODIS™ 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 TD THE PP11-E, WHICH WAS PREVIOUSLY IN "F-MODE™.

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, FP3RANC2:0>-UBF-DECODE,
HFP-SRVC-REQ/GRANT-LOGIC, JAMUPP-LOGIC, CROM/LATCHES

FMUL/K10
MNET~ALU/SELECT?-A-SIDE

FALU/K11
FSPAD/AR/FPOUTNUX-DATAPATH

P ETE TR RV R R PR VR T SR R PRV Y

NN AR A R AR AN R R AR AR AR AT RN R AR AR AN RE NI RE AN RN R PR RS NRY

TST13: SCOPE

3
MoV B405,RS 3UBRK ADDRESS TABLE PTR
?
;*DATA LOOP ENTERS HERE*
10$: INC pwWLDOP 3BUMP CLOCK IN.A.LOOP COUNT
Mov (R5)+,R3 3GET NEXT UBRK ADDRESS, FROM TABLE
ZAPHFP sINIT T0O HFP, LEAVE IT ENABLED
Lpys 3UBRK(R3) -> HFP
3}
ERPPNT 3DONT CRANGE DATA IN ERROR LOOP
$}====~=---ERROR-LOOP-ENTERS~HERE-~-=-—--
3
ZAPWFP $ELIN SIDE EFFECTS, DISABL HFP
LDFPS #000037 JWPP EXEC, FER=0/FID=0/FD=0/FMM=1/FCC=1111
}
MOV #010000,R0 $FLAGCS5:4>="10" FOR HFP-EN*FPCNST-0K
MED 7HFLAG ]
¥
SETDN  ,295 3SETUP PROC-HUNG ESC VIA CLOCK
SETFP 2298 3SETUP FP-TRAP ESCAPE
6352 H
MoV #000001,R0 $SELECT HFP INIT FROM dM MED SUBROUTINE
2052 MED SAINIT D0 ONLY THE INIT OF HFP
H
2983
TSTB LPTITE $IF TIGHT LOOP~ON-ERROR SET, THEN HANG IN LOUP
BNE 635 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FVM=0)

3



PDP-11/60 FP11-E HARDWARE DIAGNOSYTIC MACY11 30(1046) 02-SEP-T77 22341 PAGE 41 SEQ 0043

DQFPEA.P11  02-SEP-T7 17:50 13 UFLOY - FPINIT, F-MODE SEQ 0063
2141 006465 104413 . CLREP - 3MAKE FP/PROC-HUNG TRAPS
2142 006470 104411 CLRDM 3 INTO ERRORS WOW
2143 : I
2144 006472 020327 000666 cue R3, §666 JEND OF UBRK TABLE ?
2145 006476 001414 8EQ 305 3YES ~ CHECK RESULT OF EXEC
2146 ' H
3{41 006500 076600 000036 ueD SREEC 3¥0, GET RO=FPSHIFFEC
48 )
2149 006504 020027 100016 cup RO, #100016 30ID HFP UBRK ? (FER=1/FEC=16)
2150 006510 001736 . BEQ 105 $YES - ON TO NEXT UADDR
2151 H
2152 005512 020027 000377 cup RO, §000377 3DIDN"T - CHECK FEC CODE ...
2153 006516 (01402 . BEQ 25§ ., 3
2154 006520 104044 ERROR 44 3UMRECOGNIZABLE FEC-CODE
2155 3SFPINIT FLOW, UNEXP°D PPSHIFFEC ERR™
2156 H E~UBRK = EXP*D NICROADDRESS FOR FP11-E
2157 s R-FPSHI/FEC = RCV-D FPSHI/FEC AFTER, EXP*D (100016) DR (000377)
2158 3
2159 006522 000731 BR 105 3 MORE
2160 006524 104045 258: ERROR 45 JWFP DIDK"T UBRK AT ADDRESS
2161 3"FPINIT FLOW, BFP DIDN"T UBREAK ERR"™
2162 3 E-UBRK = EXP°D MICROADDRESS FOR PP11-E
2163 ; R-FPSEI/FEC = RCV'D TPSHI/FEC AFTER, EXP°D (100015 DR (000377)
2164 )
2165 006526 000727 BR 105 3 HORE
2166 }
21567 006530 ’ 308z J*END DF UBRK TABLE - CHECK RESULT OF EXEC*
2168 006530 104416 39$:  zapare J1REIT AFP, SET FID=1/FHN=0
2169 006532 000421 BR TST14 3 3ON TD NEXT TEST
2170 3
2171 3
2172 3 =~e===vMICROFLO¥ TABLE FOR ABOVE TEST=e——oo-
2173 H OADDR 3LABEL OBRANCH-CONDITION
2174 006534 40§53 ——o—-
2175 006534 000522 522 JFPINIT BUT(FD)="0"
2176 006536 000500 500 JFPINIT.OL
2177 006540 000562 562 JFPINIT.O03 BUT(PD)="0"
2178 006542 000574 574 FFPINIT.04
2179 006544 000563 563 JFPINIT.06
2180 006546 000564 564 SPPINITLOT
2181 006550 000565 565 JFPINIT.O08
2182 006552 000566 566 FPPINIT.O09
2183 006554 000567 567 JFPINIT.10
2184 006556 000570 570 JEPINIT.IL
2185 006560 000571 571 FPPIRIT.12
2186 006562 000572 572 JFPINIT.13
2187 006564 000573 573 SFPINTY.14
2188 006566 000576 576 SFPINIT.16
2189 006570 000577 577 SPPINIT.18
2190 006572 000600 600 JFPINIT.20
2191 006574 000666 666 3CEND-OF-TABLE>
2192
2193
2194
2195 ,; AR AR R AR R AR R AR AR AR AR AR AR AR R AN AR AR AN AR AR R AN R ARRAN SRR
2195 3*TEST 14 UPLO4 - FPPISIT, D-MODE
POP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 42 SEQ 0044
DaFPEA.211 02-SEP-77 17250 114 UFLOW - FPINIT, D-MODE SEQ 0u64
2197 3
;igg 3 rutgssggus:cz OF CGDE "FOLLOWS™ THE PP11-E THRU ITS INITIALIZATION CODE
3 ™0 £ THAT EACH MICROWORD IS EXECUTED IN ORDER. THE MLCROBREAK
;ggg 3 FEATURE IS USED FDR TRACKING.
H
;gg; 3 AN INIT IS GIVEN TD THE FP11-E, WHICH 4AS PREVIOUSLY IN "D-MODE"™
;
2204 H S
2205 ; MODULE/ERROR INFO:
2205 3
2207 3 FHUA/KS
2208 H NEXT-MICROADDRESS~-GATING-LOGIC, NUA-ROMS/LATCHES, HFP-UBRK
g;gg 3 CROM/LATCHES, FP-EMIT-F, FSPAD-WRITE
3
211 3 FEXP/K9
2212 H AFP/BM~-INTERFACE~LOCIC, FPBRANC2:0>-UBF-DECODE,
gg:i 3 HPP-SRVC-REQ/GRANT-LOGIC, JAMUPP-LOGIC, CROM/LATCHES
3
2215 3 FHUL/K10
2216 ; MNET-ALU/SELECT-A-SIDE
2217 ;
2218 H FALO/K11
;g;z : FSPAD/AR/FPOUTHUX-DATAPATH
2221 ;’."..Itl*"""tﬁ.ﬁ’.Qt'."t."'t..'t.ﬁiti'!t".'ttt'.'l RERARRER
2222 006576 000004 TST14: SCOPE
2223 ;
gg%; 006600 012705 006732 sov #40S,RS 3UBRK ADDRESS TABLE PTR
H
2226 3*DATA LOOP ENTERS AERE®
2221 006604 005237 002540 105:  INC DULOOP 3BUMP CLOCK IN.A.LOOP COUNT
2228 006610 012503 MgV {R5)+,R3 3GET NEXT UBRK ADDRESS, FROM TABLE
2229 006612 104416 ZAPHEP JINIT TO HFP, LEAVE IT ENAALED
;;;g 006614 170003 LouUB JUBRK(R3) -> HFP
H
§§§§ 006616 104406 ERRPNT 3DONT CHANGE DATA IN ERROR LDOP
------- ERRDR-LOOP-ENTERS-HERE-—=——==~
2234 ? L 3
2235 006620 104417 ZAPHFP JELIM SIDE EFFECTS, DISABL HFP
;g;g 006622 170127 000237 LOFPS #000237 $WFP EXEC, FER=0/FID=0/FD=1/FMM=1/FCC=1111
H
2238 006626 012700 010000 MOV 010000,R0 FLAGC5:4>="10" FOR HFP-EN* -
;23: 006632 075600 000344 MED :uruc ’ ; ! EusepCAST-OK
24
H
2241 006636 104410 006656 SETD¥  ,29% 3SETUP PROC-HUNG ESC VIA CLOCK
2242 006642 104412 006556 SETFP 2295 3SETUP FP-TRAP ESCAPE
i »
MOV #000001,RO 7SELECY HFP INIT FROM BM MED SUBROUTINE
gg:? 006652 076600 000352 2053 MED #WINIT ‘ ;DD ONLY THE INIT OF HFP
2?47 006656 29§ ¢
;é:g 836656 %05737 002645 TSTB LPTITE sIF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LDO?
22 5662 001371 3NE 63% 7 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)
2251 006664 104413 CLRFP :MIKE FP/PROC-HUNG TRAPS
2252 006666 104411 CLRDW ; INTD ERRORS NI



POP-11/60 FP11-E HARDWARE DIAGNOSTIC
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2253
2254
2255
2255
2257
2258
2259
2260
2261
2262
2263
2264
2265
2266
22617
2268
2269
2270
2271
2272
2273
2274
2275
2276
22717
22178
2279
2280
2281
2282
2283
2284
2285
2286
2287
2288
2289
2290
2291
2292
2293
2294
2235

006670
006674

020327
001414

000666

006676 076600

020027
001736

000036

006702
006706

100016

006710 000377
006714 4

006716

020027
001402
104044

006720
006722

000731
104045

006724 000727
006726
006726
006730

104416
000407

006732
006732
006734
006736
006740
006742

000522
000501
000562
000575
000563

006744
006746

000600
000666

PDP-11/50 FP11-E HAPOWARE DIAGNOSTIC
DIFPEA.PIL 02-SEP-77 17250

2296
2297
2298
2299
2300
2301
2302
2303
2304
2305
2306
2307
2308
2309
2310
2311
2312
2313

006750
006752
006756

000004
005037
005037

001342
001214

006762
006764

104416

112737 000377 002623

::Elll 30(1046) 02-SEP-77 22:41 PAGE 43

OFLON - PPINIT, D-NODE

}
JEND OF UBRK TABLE ?

[+ 4 R3,$666
8EQ 308 JYES - CHECK RESOLY OF BXEC
3}
NED +RFEC 380, GET RO=FPSHIRFEC
4
cup RO, #100016 3DID HFP UBRK ? (FER=1/FEC=16)
BEQ 10§ JYES - ON TO WEXT UADOR
3
cup RO, $000377 3D1D8°T - CHECK FEC CODE ...
8gQ 258 3
ERROR 44 JUNRECOGNIZABLE FEC-CODE
J*FPINIT FLOW, UNEXP”D FPSRIBFEC ERR™
} E-UBRK = EXP°D NICROADDRESS FOR FP11-E
3 R-FPSHI/FEC = RCY”D FPSHI/FEC AFTER, €XP°D (100016) OR (000377)
3
BR 10§ 5 MORE
2583 ERROR 45 JHFP DIDN"Y UBRK AT ADDRESS
3"FPINIT FLOW, AFP DIDW"T UBREAK ERR™
H E-BBRK > EXP®D MICROADDRESS FOR FP11-E
H R-FPSHI/PEC = RCY“D FPSHI/FEC AFTER, EXP°D (100016) OR (000377)
}
ar 105 3 MORE
}
3053 3*END OF OBRK TABLE - CHECK RESULT OF EXEC*
3983 ZAPHFP JINIT BFP, SEY FID=1/FNM=0
BR TST15 3 30N TO NEXT TEST
}
3 .
$p======~MICROFLO# TABLE FOR ABOVE TEST~——-=-o
3 OADDR 3LABEL UBRABCH-CONDITION
40833 ————
JFPINIY BUT(?D)="1"
501 JFPINIT.02
562 ;PPINIT.03 8OT(rD)="1"
575 3FPENITLOS
563 JFPINIT.06
3eee (TRACKED IN PREV TEST)
600 3FPINIT.20
666 3CEND-DF~TABLE>

MACY11l 30(1046) 02-SEP-77 22:41
Tl4 UFLOd - FPINIT, D-MODE

PAGE 44

P At I L e e e T
IR A A R R A A N RN AT R R A AR AN N RN RN RN R A AN R AR RN R AN AR RS
PR AL b D e L e e s T T e s 2

PR R R R R AR AR A AN N AR RN R AR AR AR AN RO RRC RN I ARR AR RN AN

3*TESY 15 +eoENABLE HPP MICROBREAK LOAD...
Y R e L T P Y

TST15: SCOPE
CLR STIMES 380 ITER. OF THIS “TEST™
CLR SERFLG JOR ERRDS EITHER
ZAPHFP JINIT RPP, SET FID=1, FMM=0
Mgv8s #377,M0FPIE JENABLE HFP-UBRK LOAD (VIA L0DUB)

3 TO TAKE PLACE IN °SCOPE”

,;"Q"..t'tt.Q'...i'."'t'tt.l"l’""'.'tt.lt'tt"tt.t"t!tttttt
IR R AR AR AR A A A R R AN AR AR AR AR NN ANN RN RR R AR A AT RRNRAAR NN RS
P A AR NN R AR AR RN R A AN R RR AR NN R SRR CRARARRARAE

SEQ 0045
SEQ. 0065

SEQ 0046
SEQ 0066
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DQFPEA.P11

2314
2315
23156
2317
2318
2319
2320
2321
2322
2323
2324
2325
2326
2327

006772

006774
007000

000004

170127
005037

02-5EP-77 17:50

040040
002650

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

DAFPEA.P11

2370
2371
2372
2313
2374
2375
2375
2377
2378
2379
2380
2381
23932
2333
2384
2385
2386
2387
2388
2339
2390
2391
2392
2393
2394
2395
2396
2397
2398
2399
2400
2401
2402
2403
2404
2405
2406
2407
2408
2409
2410
2411
2412
2413
2414
2415
2416

007004
007010

007012
007016
007022
007030

007032

007034
007040

007044
007050

007052
007060

007056
007070

007072

007074
007100

007102
007106
007112
007120

007122

007124
007130

007134
007140

007142
007150

02-SEP-T77 17350

012705
005000

0052317
012537
023727
001421

104406

172437
174037

105737
001371

042737
023737

001751
104066

000747

012705
005200

005237
012537
0231727
001421

104406

172537
174137

105737
001371

042737
023737

007344

002540
002646
002646

002646
002656
002645

000177
002646

007344

002640
002646
0025456

002646
002656
002645

000177
002645

000012

002656
002656

000012

002656
002656

::C'll 30(1046) 02-SEP-77 22341 PAGE 45

SEQ 0047

EXPNT, ESPAD.BCACO/3] DATAPATH SEQ 0067
Jpanns Renaensnneeaane * ranane axann
3*TEST 16 EXPNT, ESPAD.BCACO/3) DATAPATH
’
3 THIS TEST CONSISTS OF 4 SEPARATE SUBTESTS OF THE EXPONENT/SIGN DATAPATH.
] SPECIFICALLY, THE EXPOWENY/SIGN SCRATCHPADS O THE “B™ SIDE, AC0-AC3, ARE
) EMPLOYED.
3
) DATA IS PASSED THRU THE:
’
3 INBUF -> SD/FBUS.E -> EXPEF.ALU -> SD/ER -> SSPAD/ESPAD.BCACO...AC3]
3
3 anp
} .
’ SSPAD/ESPAD.BLACO...AC3Y > SD/FBUS.E -> FPPOUTHOX -> BUSDIN
)
1] DATAPATH, TO VERIFY ITS INTEGRITY. THERE IS ONE SUBTEST FOR EACH
] ACCUNULATOR3 A ™1* IS RIPPLED TARU BITSCT:0> FOR THE DATA PATTERN.
]
H —————
3 REGISTER/LOCATION USE:
H
’ MFACO+ -INITIAL SIGM/EXPNT DATA, FROM TABLE
H MFACL+ -STORED HFP WORD-A (SIGN/EXPNT) DATA
H
i ACO -(TENP)
H AC1 ~(TEMP)
3 AC2 -(TEMP)
3 ac3 ~(TENP)
3 .
3 RO -ACCONULATOR #§ CETR, (0) -> (3)
3 R3 -DATA TABLE PTR
3
3 ——————
3 MJDULE/ERRDR INFO:
3
3 FREUA/KS
; CROM/LAYCHES, JREG/BUA,
3 F.BUS.E/ENABLES/DRIVERS, INBUF.A, FPIN.MUX(DNUX)<15:07>
3
3 FEXP/K9
3 CROM/LATCHES, BOTC2:0>.LOGIC, ESPAD.B, SSPAD.8, S5/SD.LOGIC,
3 EALU.DATA/CNTL(B), ER-REG/CLK
H
3 FMUL/K10
3 FPOUT, MUX(PORY-0/EWABLE)
;
) FALU/K11
3 CPREVIOUSLY VERIFIED]
H
;;tttl'.it'.l.tttﬁ.'tlttt. AERE AR AR RN AR AN AR AR NN RN RNNRARRRARRARAES
TST16¢ SCOPE
;
LDFPS 2040040 7INTR-DISABLE/F-MODE/TRUNC
CLR MFACO+2 3WORD-8 WILL ALWAYS BE ZERO
H
nucvtx 30(1046) 02-SEP-77 22:41 PAGE 46 SEQ 0048
115 EXPNT, ESPAD.BCACO/3) DATAPATH 3EQ 0068
;
§mm=mmmm—m—weeecESPAD.BLACO] DATAPATH~~—=-e—e=moaee
10$: ¥DV #405,RS 3DATA TABLE PTR
CLR RO 3BOMP ACC CNIR
H
3*DATA LOOP ENTERS HERE®
2052 INC DHLOOP 3BUMP CLOCK IN.A.LOOP COONT
uOV (R5)4,MFACO+0 JGET WORD-A
cup MFACO+0,#12 3DONE WITH THIS ACC ?
3EQ 115 3YES
S
ERRPNT 3DONT CHANGE DATA IN ERROR LOOP
R ERROR~LOOP-ENTERS -HERE———-———-
3
6053 LDF MFACO,ACO 3INBUFC14:07> -> ER => ELDF)
7 INBOFC15> ~> SD -> SCDF]
STF ACO, MFACL JEBCDF] -> FPOUTHUX
3SCOF] ~> SD -> FPOUTHUX
TSTB  LPTITE 31F TIGHT LOOP-DN-ERROR SET, THEN HANS IN LOOP
8RE 508 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/F4M=0)
}
8IC #177,4FAC1+0 3ZAP FRAC TO ZERDES
’
cMP MFACO, MFACL 3 (EXPECTED/LOADED) = (RECEIVED/STOPED) ?
BEQ 205 3BR IF AGREE
ERROR 66 JELSE ESPAD.B DATA PATH ERROR
$"ESPAD.B LDX/STX OATAPATH ERR™
3 ACCEEF = HFP ACCONULATOR NUMBER UNDER TEST, (0) -> (3)
3 E-DATA = LOADED/EXPD DATA IN SIGN/EXPNT BIT<15:07>
H R-DATA = STORED/RECEIVED DATA, FORMAT AS LOADED
H
ar 205 JLooP
--------------- ESPAD.BLACY] DATAPATH---woo-coecauan
115: wov #405,RS 3ODATA TABLE PTR
INC RO 3BUMP ACC CNTR
}
J*DATA LODP ENTERS HERE*
21s: INC 0WLOOP 3BUMP CLOCK IN.A.LDOP COUNT
LI (R5)+,MFACO+0 7GET WORD-A
cHP MPACO+0, 12 3DONE WITH THIS ACC ?
BEQ 12 JYES
}
ERRPNY 3DORT CHANGE DATA IN ERROR LOOP
-------- ERRDR-LOOP-ENTERS=~HERE====mome
;
6153 LOF MFACO,AC1 ;INBUF<14:07> -> ER -> ECOF)
3INBOFC15> -> SD -> SLDF1
STF AC1,MFACL 3EBLDFY -> FPOUTHUX
3SCDFY ~> SD -> FPOUTMUX
1578 LPTITE 3TF TIGHT LODP-O¥-ERPOR SET, THEN HANG IN LJOP
BNE 615 5 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)
3
BIC #177,4FAC1+0 3ZAP FRAC TO ZEROES
3
cHp MPACO, MFACL #(EXPECTED/LUADED) = (RECEIVED/STORED) ?




PDP-11/60 FP11-E GARDWARE DIAGMOSYIC
DQFPEA.P11

2426
2427
2428
2429

2446
2447
2448
2449
2450
2451
2452
2453
2454
2455
2455
2457
2458
2459
2460
2461
2462
24563
2464
2465
2466
2467
2468
2469
2470
2471
2472
2473
2474
2475
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

001751
104066

000747

012705
005200

005237
012537
023727
001421

104406

172637
174237

105737
001371
042737
023737

001751
104066

000747

012705
005200

005237
012537
023727
001435

104406

172737

02-SEP-77 17350

007344

002640
002646
002646

002646
002656
002545

000177
002646

007344

002640
002646
002646

002646

000012

002656
002656

000012

PDP-11/60 FP11-E HARDWARE DIAGNOSTI®

DQFPEA.P11

2482
2483
2484
2485
2486
2487
2488
2489
2490
2491
2492
2433
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
2527
2528
2529
2530
2531
2532
2533
2534
2535
2536
2537

007310

007314
007320

007322
007330

007336
007340

007342

007344
007346
007350
007352
007354
007356
007360
007362
007364
007366
007370
007372

02-SEP-77 17350

174337

105737
001371

042737
023737

001751
104066

000747

000000
177500
000200
100400
001000
102000
004000
010000
120000
140000
000000
000012

002656
002645

000177
002646

002656
002656

::Eill 30(1046) 02-SEP-77 22141 PAGE 47 SEQ 0049

EXPNY, ESPAD.BLACO/3] DATAPATH SEQ 0069
BEQ 21s - 3BR IF AGREE
ERROR 66 JELSE ESPAD.B DATA PATH ERROR
3 ESPAD.B LDX/STX DATAPATH ERR™
) ACCRS# = HFP ACCUNULATOR WUNBER UNDER TEST, (0) -> (3)
’ E-DATA = LOADED/EXP-D DATA IN SICH/EXPET BITC153107>
» R-DATA = STOREO/RECEIVED DATA, FDRNAT AS LOADED
]
R 215 yLOOP
3“-""'-""-“!SPID.B[ICI] o"‘?l'a-—-----“---“-
125:  wMov £405,RS JDATA TABLE PIR
e RO 3BUNP ACC CNTR
)
J*DATA LOOP ENTERS HERE®
2281 INC DULOOP 7BONP CLOCK IN.A.LOOP COUNT
nov (RS5) e, HFACO0 3CEY WORD-A
chp NPACO+0, 412 JDONE WITH THIS ACC ?
BEQ 13 JYES
3
ERRPNT JDONT CHANGE DATA IN ERROR LDOP
}-==~===~ERROR~LOOP -EN TERS—HERE ===~
)
62s35  LOF NFACO,AC2 JINBUFC14:07> -> ER -> ECDF]
JINBUFC15> -> S0 ~> SCDF]
str AC2, MPACL 3EBCDFI1 -> FPOUTMUX
$SED¥) -> SD -> FPOUTHUX
ST LPTITE $IF TIGHT LOOP-ON-ERROR SET, THEW HANG IN LOOP
BNE 62§ 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FNM=0)
3
BIC $177,0PAC1+0 3ZAP FRAC TO ZEROES
3
cup MFACO,MFACL 3(EXPECTED/LOADED) = (RECEIVED/STORED) ?
BEQ 228 3BR IF AGREE
ERROR 65 JELSE ESPAD.B DATA PATH ERROR
J"ESPAD.B LOX/STX DATAPATH ERR"™
H ACCR# = HFP ACCUMDLATOR NUNBER UNDER TEST, (0) -> (3)
’ £-DATA = LOADED/EXP-D DATA IN SICN/EXPNT BIT<15307>
3 R-DATA = STORED/RECEIVED DATA, FORMAT AS LOADED
H
R 224 LOOP
Jrmm——mm————- ~--ESPAD-BCAC3I DATAPATA=----=—emeem -
135: upv 3405,:5 3DATA TABLE PTR
e 3BUMP ACC CRTR
;
3°DATA LUGP ENTERS HERE*
2353 INC DWLOOP }BUMP CLOCK IN.A.LOOP COUNT
uOV (R5)+,NFACO+0 JCET WORD-A
cup MFACO+0,#12 }DOME WITH THIS ACC ?
BEQ 1sT17 ” SNEXT TEST IF DONE
3
ERRPNT 700NT CHANGE DATA IN ERROR LDOP
3~—-~--~~ERROR-LOOP~EN TERS ~HERE~===m=m~
H
6353 LDF MFACO,AC3 FINBOFC14:07> -> ER -> ECOF1
FINBOFC15> ~> 5D -> SIDF1
MACY11 30(1045) 02-SEP-77 22:41 PAGE 48 SEQ 0050
116 EXPNT, ESPAD.BTACO/3] DATAPATH SEQ 0070
sTr AC3,MFACL JEBLDF1 -> FPOUTYOX
3SCDFI -> SD -> FPOUTMUX
TSTB  LPTITE JIF TIGHT LOOP-ON-ERROR SET, THEN 4ANG IN LOOP
BNE 63§ 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)
3
BIC $177,MFACL+0 FZAP PRAC TO ZEROES
H
cup MFACO, MFACL 3(EXPECTED/LOADED) = (RECEIVED/STURED) ?
BEQ 23§ 3BR IF AGREE
ERROR 65 JELSE ESPAD.B DATA PATH ERROR
3®ESPAD.B LDX/STX DATAPATH ERR"
3 ACCH## = HFP ACCUMULATOR NUNBER ONDER TEST, (0) —> (3)
3 E~DATA = LOADED/EXP-D DATA LN SIGN/EXPNT BIT<15:07>
3 R-DATA = STORED/RECEIVED DATA, FORMAT AS LOADED
3
BR 238 ;LooP
H
3
;IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII/IIIIIIIIII/II/I/I/lIIIIIIIIIIIIIIIIII
; DATA FOR ABOVE TEST:
3
; SIGN  EXPAY

4083

«¥ORD 000000 ; 000
«HORD 177500 3 37
<HORD 000200 ;0 001
«WORD 100400 $3 1 002
«#0RD 001000 30 004
-#ORD 102000 i1 010
«WORD 004000 30 020
«#ORD 010000 30 040
«WORD 120000 E2 3 100
«40RD 140000 31 200
+#0RD 000000 30 000
«WORD 12 3<DONE>

P bbbt A A S R T g Y L L L L D PR

I*TESY 17 EXPNT, ESPAD.ACACO/33 DATAPATH

H THIS TEST VERIFIES THE INTEGRITY UF THE "A" SIDE EXPONERT/SIGN

3 DATAPATH AND SCRATCHPADS.

3 THIS TEST REPEATS TAE SAME OATA PATTERNS AS ABGOVE, BUT THIS TINE



PDP-11/50 FP11-E HARDYARE DIAGNDSTIC

DQFPPEA.P11

2538
2539

2553
2554
2555
2556
2557
2558
2559
2560
2561
2562
2563
2564
2565
2566
2567
2568
2569
2570
2571
2572
2573
2574
2575
2576
2577
2578
2579
2580
2581
2582
2583
2584
2585
2585
2587
2588
2589
2590
2591
2592
2593

007374

007376
007402

000004

170127
005037

02-SEP-T77 17:50

040040
002650

PDP-11/50 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P11

2594
2595
2596
2597
2598
2599
2600
2601
2602
2603
2604
2605
2606
2607
2608
2609
2610
2611
2612
2613
2614
2615
2616
2617
2618
2619
2620
2621
2622
2623
2624

007406
007412

007414
007420
007424
007432

007434

007436
007442
007444
007446

007452
007456

007460
007466

007474
007476

007500

007502
007506

007510
007514
007520
007526

007530

007532
007536
007540

02-SEP-77 17:50

012705
005000

005237
012537
023727
001423

104405

172437
174000
172400
174037

105737
001367

042737
023737

001747
104067

000745

012705
005200

005237
012537
023727
001423

104406

172537
174101
172501

007766

002640
002646
002646

002646

002656
002545

000177
002646

007766

002640
002646
002646

002646

000012

002656
002656

000012

NACY11 30(1045) 02-SEP-77 22:41 PAGE 49 SEQ 0051
"7 EXPNT, ESPAD.ALACO/3] DATAPATH SEQ 0071

BNPLOYS TRE ™A™ SIDE EXPONENT/SIGN SCRATCHPADS.
DATA IS PASSED THRU THE:

INBOF -> SD/FBUS.E -> EXPNT.ALU ~> SD/ER -> SSPAD/ESPAD.BLACO...AC3] ->
> EXPHI.ALU => SS/ER ~> SSPAD/ESPAD.ATACO...AC3)

ARD

SSPAD/ESPAD.ALACO...AC3] -> EXPNT.ALU -> SS/ER -> SSPAD/ESPAD.BLACO...AC3] ->
=> SD/FBUS.E -> FPOUTNUX -> BUSDIN

DATAPATH, TO VERLPY ITS ISTEGRITY. THERE IS ONE SUBTEST FOR EACH
ACCUNULATOR; A *1™ IS RIPPLED THRU BITSC7:0> FOR THE DATA PATTERN.

THE PASSAGE THRU ESPAD.B MUST B3E DONE BECAUSE THERE IS NO WAY YO
READ ESPAD.A DIRECTLY, VIA LOAD/STORE-TYPE INSTRUCTIOUNS.

REGISTER/LOCATION USE:

NFACO+ -INITIAL SIGHN/EXPNY DATA, FRON TABLE
MFPAC1l+ -STORED HFP WORD-A (SIGN/EXPNT) DATA

ACO ~(TENP)

(1 -(TENP)

AC2 ~(TENP)

AC3 ~(TENP)

RO ~ACCUMULATOR §§ CNTR, (0) -> (3)
RS <DATA TABLE PIR

MODULE/ERROR INFO:

FRUA/KB
CROM/LATCHES, JREC/BUA,
F.BOS.E/ENABLES/DRIVERS, LNBUF.A, FPIN.NUX(DMOX)<15:07>

FEXP/K9
CROM/LATCHES, BOTC2:0>.LDCIC, ESPAD.A, SSPAD.A, S$S/SD.LOGIC,
EALUDATA/CNTL{A,B), ER-RES/CLK

FMUL/K10
CPREVIOUSLY VERIFIED]

FALU/K11
CPREVIOUSLY VERIFIED]

TG NE N N0 e N A NE N NS NN N WS WO e N N e Ve T NE N0 N N N W Ne T e VP NS N0 W W N W N e N6 P e N N he e W N

PR N R A R R R R R R AR A AN A AR AN AN AR AR KRR RN AR RA AR SN RAAR R RS
TST17: SCOPE

3
LDFPS $#040040 JINTR-DISABLE/F~-MODE/TRUNC
CLR MFACO+2 3WORD~B WILL ALWAYS BE ZERO
;
MACY1l 30(1045) 02-SEP-77 22:41 PAGE S0 SEQ 0052
17 EXPNT, ESPAD.ACACO/3]1 DATAPATH SEQ 0072

3-——mm- ~===m=uncESPAD.ACACO] DATAPATH=~mm—m—mmmmem e
105: Moy #405,RS JDATA TABLE PTR
CLR RO 3BUMP ACC CNTR
3
3*DATA LDOP ENTERS HERE®
205: INC DHLOGP 3BUMP CLOCK IN.A.LOOP COUNT
NDV (R5)4+,KFACO+D $GET WORD-A
cup MFACO+0, #12 JDONE WETH THIS ACC ?
BEQ 11$ JYES
H
ERRPAT 3DONT CHANGE DATA IN ERROR L0OOP
j========ERROR-LOOP-ENTERS~HERE~==m-mm
3
60§  LDF MPACO, ACO 3INBUFC14:07> ~> ER -> ELDF]
JINBUFC1S> -> SD -> SCDF1
STF ACO,ACO 3EACDF] -> ECSF3
3SIDFI -> SS -> SCSF1
LDF ACO,ACO JEBLSFI -> ECDF)
355 -> SD -> SCOF1
STF ACO,MFACL FEBLDPI -> FPOUTMUX
3SLDFY -> SD -> FPOUTMUX
TSTB  LPTITE sIF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP
BNE 603 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)
3
BIC $177,MFACL+0 JZAP FRAC TO ZERJES
3
cHp MPACO,MFAC1 3 (EXPECTED/LOADED) = (RECEIVED/STORED) ?
BEQ 20 38R IP AGREE
ERROR 67 JELSE ESPAD.A DATA PATH ERROR
F"ESPAD.A LOX/STX DATAPATH ERR"
3 ACCHE# = HFP ACCUMULATOR NUMBER UNDER TEST, (0) ~-> (3)
3 E-DATA = LOADED/EXP-D DATA IN SIGN/EXPNT BIT<15:07>
; R-DATA = STORED/RECEIVED DATYA, FORMAT AS LOADED
’
BR 208 3Looe
D —— ~ESPAD.ACACLY DATAPATH===mmmmmom e
11$: MoV $405,RS JDATA TABLE PTR
INC RO 3BUMP ACC CNTR
3
3*DATA LDOP ENTERS HERE®
215: INC DNLOOP 3BUMP CLOCK IN.A.LOOP COUNT
w0V (R5)+,MFACO+0 3GET WORD-A
cup MFACO+0, #12 3DONE WITH THIS ACC ?
BEQ 12 JYES
3
ERRPNET 3DONT CHANGE DATA IN ERROR LOOP
R ERROR-LODP-ENTERS~HERE==m=mmmmx
H
615:  LDF MFACO,AC1 JINBUFC14:07> -> ER -> ELDF)
3 INBUFC1S> -> SD -> SCDFI
STF Aci,AcCl JEACDFI -> ELSFI
3SLOF] -> S5 -> SLSF]
LOF C1,AC1 3EBLSFI -> ECDF)

#SS => SD -> STDF)



PDP~11760 ¥P11-E HARDWARE DIAGNOSTIC
DQFPEA.P11

2650
2651
2652
2653
2654
2655
2656
26517
2658
2659
2660
2661
2662
2663
2664
2665
2666
2667
2668
2669
2670
2671
2672
2673
2674
2675
2676
2671
2678
2679
2680
2581
2682
2683
2584
2685
2686
2687
2588
2689
2690
2691
2692
2693
2694
2595
2696
2697
2598
2699
2700
2701
2702
2703
2704
2705

007542

007546
007552

007554
007562

007570
007572

007574

007576
007602

007604
007610
007614
007622

007624

007626
007632
007634
007636

007642
007646

007650
007656

007664
007666

007670

007672
007676

02-SEP-7
1an

105737
001367

042737
023737

001747
104067

000745

012705
005200

005237
012537
023727
001423

104405

172637
174202
172602
174237

105737
001367

042737
023737

001747
104067

000745

012705
005200

7 17:50

002556
002645

000177
002646

007766

002640
002646
002646

002646

002656
0026545

000177
002646

007766

002656
002656

000012

002656
002656

POP-11/60 FP11-E HARDWARE DIAGNOSYIC

DIFPFA.211

2706
2707
2703
2709
2710
2711
2712
2713
2714
2115
2716
2Nn7
2718
2719
2720
2721
2122
2723
2724
2725
2726
2727
2723
2729
2730
2731
2132
2733
2734
2735
2736
2737
27338
2739
2740
2741
2742
2743
2744
2745
2746
2147
2748
2749
2750
2751
2752
2753
2754
2155
2756
2157
2758
2159
2760
2761

007700
007704
007710
007716

007720

007722
007726
007730
007732

007736
007742

007744
007752

007760
007762

007764

007766
007770
007772
007774
007776
010000
010002
010004

02-58P-77 17:50

005237
012537
023727
001437

104406

1727317
174303
172703
174337

105737
001367

042737
0237317

001747
104067

000745

000000
177600
000200
100400
001000
102000
004000
010000

002640
002646
002646

002646

002556
002645

000177
002646

000012

002656
002656

HA?II! 30(1046) 02-SEP-77 22:41 PAGE 51 SEQ 0053
1

EXPNY, ESPAD.RCACO/31 DATAPALH SEQ 0073
(344 AC1,H4FAC) . 3EBLOFY -> FPOUTMUX
38COF]1 -> SO -> FPOUTMUX
1818 LPTITE 3IF TIGHT LOOP-DW-ERROR SEY, THEN HANG IW LDUP
sue 51§ 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FNM=0)
)
BIC $1T7,NFACL+0 ;ZIP FRAC TO ZERDES
cup MFACO, MFAC] }(EIPICTBDILBADBD) (RECELVED/STORED) ?
BEQ 218 3BR IF AGREE
ERROR 67 JELSE ESPAD.A DATA PATH ERROR

J®ESPAD.A LDK/SYX DATAPATH ERR"™

) ACCR## = HFP ACCUSULATOR NUNBER UNDER TEST, (0) -> (3)
H E-DATA = LDADED/EKP-D DATA IN SIGN/EXPNT BITC15:07>
’ R-DATA = STORED/RECEIVED DATA, FORNAT AS LOADED
3
BR 218 JLOOP
3===——=—===—===-ESPAD.ACAC2] DATAPATH-~——-=-=m——=em .
125: MOV #405,RS JOATA TABLE PTR
NG RO 3BUMP ACC CNTR
3
F*DATA LOOP ENTERS RERE®
2263 e DHLOOP 7BUMP CLOCK IN.A.LOOP COUNT
oy (R5) %, KFACO+0 JCET WORD-A
CAP NFACO+0, #12 JDONE WITH THIS ACC ?
BEQ 135 3YES
’
ERRPNT JOORT CHANGE DATA IN ERROR LOOP
3m—m—mm—m ERROR-LOOP-ENTERS-HERE————-—~
’
62§:  LDF MFACO,AC2 3 INBUFC14:07> ~> ER > ELDF]
FINBUFC15> -> SD -> SLDF)
STF Ac2,AC2 JEACDF] -> ECSF1
3SCDF1 -> S5 -> SCSF3
LDF AC2,AC2 JEBCSFI -> ECOF3
35S -> SD -> SEDF3
STF AC2,MFACL 3EBCDF) -> FPOUTMUX
3SCDF1 -> SD -> FPOUTMUX
TSTB  LPTITE 3IF TIGHT LUDP-DN-ERROR SET, THEN HANG IN LOOP
BHE 62§ 7 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FYM=0)
H
8IC #177,MFACI+0 3ZAP FRAC TO ZERUES
}
cup MFACO,NPACL 3 (EXPECTED/LOADED) = (RECEUVED/STORED) ?
BEQ 228 3BR IP AGREE
ERROR 67 JELSE ESPAD.A DATA PATH ERROR

J®ESPAD.A LDX/STX DATAPATH ERR"

3 ACCR## = HFP ACCUMULATOR RUMBER UNDER TEST, (0) -> (3)
; E-DATA = LOADED/EXP°D DATA IN SIGN/EXPNT BIT<15:07>
7 R-DATA = STORED/RECEIVED OATA, FORMAT AS LOADED
;
8R 225 sLoop
p==mm=mmm==——=m~ESPAD.ACAC3] DATAPATH-—====-m=mcoom
13s:  Mov #1405, R5 JDATA TABLE PTR
Inc RO 7BUKP ACC CNYR
MACY11 30(1046) 02-SEP-77 22:41 PAGE 52 SEQ 0054
17 EXPNT, ESPAD.ACACO/31 DATAPATH SEQ 0074

23§: lﬂ
MoV
Cup
BEQ

ERRPNT

3*DATA LOOP ENTERS HERE*
DHLOOP

(RS)+,M
MFACO+0
TST20

;

3BUMP CLOCK IN.A.LDOP CUUNT

FACO+0 7GET WORD-A
M2 3DONE WITH THIS ACC ?
3 $NEXT TEST IF DONE

}
JDONT CHANGE DATA IN ERROR LOOP

j=—~-=-~~-ERROR-LOOP-ENTERS-HERE~~-om~vu

63s: LOF
STF
LDOF
STF

1518
BNE

BIC
CupP

BEQ
ERROR

MFACO,A
AC3,AC3
AC3,AC3
AC3, MFA

LPYITE
635

177,48
MFACO, M
23
67

}
c3 JINBUFC14:07> -> ER -> ELNF3]
7 INBUFC15> -> SD -> SUDF)
FEACDF] -> ELSF}
3SCDF] -> SS -> SI(SF1
JEBLSF) -> EUDF1
#SS => SD -> SCDF]
c1 3EBIDF] ~> FPOUTHUX
3SCDF1 -> SD -> FPOUTWUX
31F TIGAT LOOP-ON-ERROR SET, THEN HANG IN LDOP
3 WITH/ LINE~CLOCK OFF, & FPS(FID=1/7uM=0)

;
AC1+0 7ZAP FRAC TO ZERDES
14
FACL J(EXPECTED/LOADED) = (RECEIVED/STORED) ?

3BR IF AGREE
$ELSE ESPAD.A DATA PATH ERROR

3"ESPAD.A LDX/STX DATAPATH ERR®™

3
3
3

BR
3

ACCHRER
E-DATA
R-DATA

23§

= HFP ACCUNULATOR NUMBER UNDER TEST, (0) -> (3)
= LOADED/EXP“D DATA IN SIGN/EXPNT BIT<15:07>
= STORED/RECEIVED DATA, FORMAT AS LOADED

}
3 LOOP

3
FINIIIEETILIR NI R0 200000800802 000 0008000000 000000010000008000710107¢8110111

DATA FOR

e v

40§z «WORD
«RORD
< WORD
«WORD
«WORD
«NORD
«WORD
«-WDRD

ABOVE

000000
177600
000200
100400
001000
102000
004000
010000

TEST:
SIGN EXPNT

30 000
s 377
30 001
51 002
30 004
3 010 :
30 020
;0 040



PDP-11/50 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.P11 02-SEP-77 17350
2762 010006
2763
2764 010010
2765
2766
2167
2768
2769
2770
2711
2772
2773
2774
2775
2776
211
27118
2779
2780
27181
2782
2783
2784
2785
2786
2787
2788
2789
2790
2791
2792
2793
2794
2795
2796
2797
2798
2799
2800
2801
2802
2803
2804
2805
2806
2807
2808
2809
2810
2811
2312
2813
2814
2815
2816
2817

PDP-11/60 FP11-E HARDJARE DIAGNOSTIC
DQFPEA.P11 02-SEP-77 17350

120000
140000

010012 000000

010014 000012

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
2853

010016 000004

170127
005037

010020
010024

040040
002650

010030
010034

012705
012700

010222
000004

010040
010044
010050
010056

005237
012537
0237217
001423

002640
002646

002646 000012

010060 104406

010062 172737 002545

010066 174304

010070 172704

010072 174337 002656
010076

010102

105737
001367

002645

010104 042737 000177 002656

010112 002656
010120
010122

023737
001747
104066

002646

010124 000745

010126
010132

012705
005200

010222

SEQ 0055

MACY11 30(1045) 02-SEP-77 22341 PAGE 53
n? SEQ. 0075

EXPAT, ESPAD.ALACO/3] DATAPATH
-HORD 120000

140000

100
200
000

1
21
000000 30
12

«#ORD
«WORD

~HORD 3<00KE>

AARARRRARTRRAR

EXPNT, ESPAD.BCACA/S] DATAPATH

3

I*TEST 20
THIS TESY VERIFIES THE I'QBFRIT! 0F THE ®B™ SIDE EXPONENT/SIGR
DATAPATH AND SCRATCHPADS, AC4 AND ACS.

THIS TEST REPEATS THE SANE DATA PATTERNS AS ABOVE, BUT THIS TIME
ENPLOYS THE "B% SIDE EXPDNENT/SICN SCRATCHPADS.

DATA 1S PASSED THRU TiE:

INBOF -> SD/FBUS.E -> E.XPNT.ALU ~> SD/ER -> SSPAD/ESPAD.ACAC2/3] ->
~> EXPHT.ALU -> SS/ER -> SSPAD/ESPAD.BLAC4/5)

SSPAD/ESPAD.BLAC4/S) -> EXPMT.ALU -> SS/ER -> SSPAD/ESPAD.BLAC2/31 ->
~> SD/FBOUOS.E -> FPOUTAUX -> BUSDIN

DATAPATH, TO VERIPY ITS INTEGRITY. THERE IS ONE SUBTEST FOR EACH
ACCUMULATORS A ™1™ IS RIPPLED THRU BITSC7:0> FOR THE DATA PATTERN.

THE PASSAGE THRU ESPAD.ALDF) MUSY BE DOWE BECAUSE THERE IS ND WAY TO
READ ESPAD.BCAC4/5) DIRECPLY, VIA LOAD/STORE-~TYPE INSTRUCTIONS.

REGISTER/LOCATIDN OSE:

~INITIAL SIGN/EXPNT DATA, FROM TABLE
~STORED HFP WORD-A (SIGHN/EXPHT) DATA

MPACO+
MFAC1+

AC2
AC3
AC4
ACS

~(TENP)
~(TEMP)
~(TEMP)
~(TEMP)

RO ~ACCUNMULATOR g# CNTR, (4) -> (5)
RS ~DATA TABLE PTR

MODULE/ERROR INFO:

FNUA/KB
CROM/LATCHES, JREG/BUA, FPIR.SF/DF,
F.BUS.E/ENABLES/DRIVERS, INBUF.A, FPIN.MUX(DMOX)<15:07>

NNE NG Ne NS VO NS N N6 N Ve N NG N N N e Ne N e e e T e NE W e N e N e N6 W N W W W N e N e % W

FEXP/K9

MACY11 30(1046) 02-SEP-77 22:41 PAGE 54
120 EXPNT, ESPAD.BLAC4/5]1 DATAPATH

$EQ 0056
SEQ 0076

3 CROM/LATCHES, BUT<2:0>.L0GIC, ESPAD.A/B, SSPAD.A/B, SS/SD.LUGIC,
3 ESPAD.A/B.ADDR, EALU.DATA/CNTL(A,B), ER-REG/CLK
4
H FMUL/K10
H CPREVIOUSLY VERIFIED]
?}
3 PALU/K11
1 CPREVIOUSLY VERIFIED]
4
;,tttt.tttltll'ttttttt'iitt..ttttkt"tlt'.'.tt't'l'tt'tt.tt.t.’tl
TST20: SCOPE
b4
LDFPS #040040 3INTR-DISABLE/F-MODE/TRUNC
CLR MFACO+2 3WORD-B WILL ALWAYS BE ZERD
3}
3
| Sttt ~=ESPAD<BLAC4] DATAPATH-———==—ee—ae
105 L) #405,RS5 3DATA TABLE PTR
MDYV #4,R0 SET ACC CNTR
H
3*DATA LOOP ENTERS HERE®
205z INC DWLOOP 3BUMP CLOCK IN.A.LDOP COUNT
MOV (R5)+,MFACO+0 3GET WORD-A
CMP MFACO+0,812 3DONE WITH THIS ACC ?
BEQ 118 3YES
}
ERRPNT }DONT CHANGE DATA IN ERROR LOOP
3-——=—==~ERROR-LOOP-ENTERS~HERE~====~=w
3
60§z LOF MFACO,AC3 3INBUF<14:07> -> ER -> ECDF]
2INBUF<C15> -> SD -> SIDF2]
STF AC3,ACH 3EALDF] -> ELSF1
3SCDF]1 -> SS -> SCSF)
LOF AC4,AC3 3EBCSF1 -> ELDF]
388 => SD -> SCDF]
STF AC3,MFAC1 JEBLOF] ~-> FPQUTNOX
3SCDF] -> SD -> FPOUTHUX
TST8B LPTITE JIF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP
BNE 60§ 3 MWITH/ LINE-CLOCK OFF, & FPS(FID=1/"MM=0)
¥
BIC #177,4FAC140 3ZAP FRAC TO ZEROES
H
CHP MFACO,MFACL 3(EXPECTED/LOADED) = (RECEIVED/STDRED) ?
BEQ 205 3BR IFP AGREE
ERROR 66 JELSE ESPAD.B DATA PATH ERROR
3"ESPAD.B LDX/STX DATAPATH ERR™
b ACCE## = HFP ACCUMULATOR NUMBER UNDER TEST, (4) -> (5)
1 E-DATA = LOADED/EXP-D DATA IN SIGN/EXPNT BIT<15:07>
} R-DATA = STDRED/RECEIVED DATA, FORMAT AS LOADED
H
BR 20% sLoaoe
| ittt ESPAD.BCACS] DATAPATH--==e~oomeoo_
1153 NOV #405,RS 3DATA TABLE PTR
INC RO #BUNP ACC CNTR



PDP-11/50 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P11

2874
2875
2876
2871
2878
2879
2880
2881
2882
2883
2884
2885
2886
2887
2888
2889
2890
2891
2892
2493
2894
2395
2895
2897
2498
2899
2900
2901
2902
2903
2904
2905
2906
2907
2908
2309
2910
2911
2912
2913
2914
2915
2916
2917
2918
2919
2920
2721
2922
2923
2924
2925
2925
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
0125317
023727
001437

104406

172637
174205
172605
174237

105737
001367

042737
023737

001747
104066

000745

000000
177600
000200
100400
001000
102000
004000
010000

02-SEP-77 17:50

002640
002646
0026545 000012

002646

002656
002545

000177 002656
002646 002656

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

DQFPFA.P11

2930
2931
2932
2933
2934
2935
2936
2937
2938
2939
2940
2941
2942
2943
2944
2945
2945
2947
2948
2949
2950
2951
2952
2953
2951
2955
2956
29517
2958
2959
2960
2961

2962
2963
2964
2965
2966
2967
2968
2969
2970
2971

2972
2973
2974
297S
29176
29717
2978
2979
29R0
2981
2992
2983
2984
2985

010242
010244
010246
010250

010252

010254
010260

010264
010270
010272
010276

02-SEP-7T 17:50

120000
140000
000000
000012

000004

170127
012705

005237
012500
020027
001431

040040
010340

002640
000666

H%glll 30(1045) 02-SEP-T77 22:41 PAGE 55

SEQ 0057

EXPNT, ESPAD.BTAC4/S] DATAPATH SEQ 0077
}
J*DATA LODP ENTERS HERE®
21512 e DNLOOP 3BUMP CLOCK IN.A.LOOP COUNT
MoV (RS) ¢, MFACO+D 3GET WORD-1
CNP MZACO#0,$12 3D0ME NITH THIS ACC ?
BEQ TST21 Iy SNEXT TESY IF DOME
H
ERRPNT »DONT CHANGE DATA IN ERROR LOOP
$=======-ERROR~LOOP-ENTERS~HERE =~~~ ==
]
615: LDF NFACO,AC2 3 INBUFC14:07> -> ER -> ECOF)
3 INBUFC15> -> SD -> SCDF1
STF AC2,ACS . JEACDF] -> ECSF]
38C0F1 -> SS -> SCSF1
LOF ACS,AC2 JEBCSFY -> ECDF)
388 -> SO -> SCDF1
STF AC2,MFACL 3EBCDFY -> FPDUTMUX
3SCDOFY -> 5D -> FPOUTMUX
tst8  LPTITE . 3IF TIGAT LOOP-OM-ERROR SET, THEN HANG IN Laoe
BRE 61§ 3 WITH/ LINE-CLDCK OFF, & FPS(FID=1/PYM=0)
3
BIC #177,MFAC1+0 3ZAP FRAC T0 ZEROES
F
cup MFACO, KFACL 7(EXPECTED/LOADED) = (RECEIVED/STORED) ?
BEQ 21% 38R IF AGREE
ERROR 65 JELSE ESPAD.B DATA PATH ERROR
3"ESPAD.B LDX/STX DATAPATH ERR™
; ACCEE¥ = HFP ACCUMULATOR NUMBER UMDER TEST, (4) -> (5)
’ E-DATA = LOADED/EXPD DATA IN SICN/EXPNT BIT<15:07>
3 R-DATA = STORED/RECEIVED DATA, FORMAY AS LOADED
3
8R 21% sLooP
}
;
SIPEIIECIEIITEN L LI EE I IOTEREE L a LI ELEEIILTildiiieiiieeesyss
;
3 DATA FOR ABOVE TEST:
' SIGN  EXPNT
4052 .MORD 000000 30 000
.¥ORD 177600 1 377
.WORD 000200 ;0 01
.HORD 100400 31 002
.WORD 001000 30 004
.WORD 102000 n 010
.HORD 004000 30 020
.HORD 010000 30 040
MACY11 30(1046) 02-SEP-77 22:41 PAGE 56 SEQ 0958
120 EXPNT, ESPAD.BLAC4/5] DATAPATH 3£2 0073
«WORD 120000 i 100
.WORD 140000 31 200
.MDRD 000000 30 000
.HORD 12 3 <DONE>

RN AR R A R A AR AN R R AR AR AR R AN AR AR AR E RN R ERA AN R AR AR R AR RRANAR RN

3*TEST 21 EXPNT, "LDEXP/STEXP™ FPINMUX(DOUT) DATAPATH
THIS TEST RONS A RIPPLING-™1" PATTERN THRU THE:
BM/GPR -> DOUY -> FPINMUX(DOUT) -> INBUF -> ER -> ESPAD

PATH TO CHECK ITS VALIDITY, IN POSITIONS<14:07>.

REGISTER/LOCATION USE:

ACO ~(TEMP)

RO ~INPUT EXPNT FOR “LDEXP", EXP“D RESULT BACK
R1 -DUTPUT FRON "STEXP®

RS ~DATA TABLE PTR

MODULE/ERROR INFD:

FNUA/KB
CROM/LATCHES, JREG/BUA,
F.BUS. EIBNABLBSIDR!VBRS, INBUF.A, FPIN.MUX(DOUT)<14:07>

FEXP/K9
CROM/LATCHES, BUT<2:0>.LOGIC, EALU.DATA/CNTL(R);

FMUL/K10
CPREVIOUSLY VERIFIED)

FALU/K11
CPREVIDUSLY VERIFIED]

R TR T P P P W P VR VR PR S W PR VIR PR P VR P WP e

PN A A AR AR AN R AR AR R R AR RN AN AR AR R NRRNC RN RRRRRRRARNS

TST21: SCOPE

;
LDFPS #040040 3 INTR-DISABLE/F-MODE/TRUNC
MoV #405,RS 7DATA TABLE PIR

;'DATI TABLE LOOP ENTERS AERE*®

105: NC oWLaor 3BUMP CLOCK IN.A.LOQP COUNT
HDV (RS)+,R0 JGET INITIAL DATA
cue RO, %666 JDONE 2
BEQ TST22 I sNEXT TEST IF YES



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

:lc‘ll 30(1045) 02-3EP-T77 22:41 PAGE S
21

SEQ 0059

DQFPEA.P11 02-SEP-77 17350 EXPNT, "LDEXP/STEXP™ 'PIIKUX(DOUT) DATAPATE SEQ 0079
gQgg 010300 162700 000200 08 $200,R0 JBIAS EXPNT BY -200, SINCE LDEXP ADDS +200
9! 3 :
2988 010304 104406 ERRPNT JDONT CHANGE DATA IN ERROR LOOP
2989 j====-=--ERROR-LOOP~ENTERS ~HERE~~wecca=
2990 i )
2991 010306 176400 6352 LOEXP R0,ACO 3(R0)*200 -> FPINNUX(DOUY) ~> BCACO)
2992 010310 175001 STEXP ACO,R1 JEBCLACOI-(200) -> R1
2993 010312 105737 002645 518 LPPITE JIF TICAT LOOP-ON-ERROR SET, THEN HANG IN LDOP
2994 010316 001373 BRE 63% ) WITH/ LINE-CLOCK OFF, & FPS(FID=1/FNM=0)
2995 4
29956 010320 052701 000200 ADD #200,R1 3BIAS EXPNT BY +200, SINCE STEXP SUBS +200
2997 010324 052700 000200 ADD #200,R0 JPUT RO BACK WHERE IT WAS, FOR DISPLAY
2998 . }
2999 010330 020001 cup RO,RL JLOADED = STORED 2?72
3000 010332 001754 BEQ 10§ 3BR IF ACK
3001 010334 104112 ERROR 112 3ELSE ERROR
3002 3"LDEXP/STEKP FPINMUX{DOUT) ZRR"
3003 3 E-EXPNT = EXP°D/LOADED EXPNY
3004 3 R-EXPMT = RCYD/STORED EXPNY
3005 }
3006 010336 000752 BR 108 3MODRE
3007 b4
3008 3
30?3 FILETTIEITEIEETIIEIIIRAER0RE0ALREPEITEIEANIEIENEILIL0II00000000001001107
30 3
3011 H ODATA FOR ABOVE TEST:
3012 }
3013 } GPR/EXPAT FPIANUXC14:07>
3014 .
3015 010340 000200 4033 - #0RD 200 310.000.000
3016
3017 010342 000100 -WORD 100 301.000.000
3018
3019 010344 000040 «#ORD 040 300.100.000
3020
3021 010346 000020 «HORD 020 300.010.000
3022
3023 010350 000010 +~#O0RD 010 300.001.000
3024
3025 010352 000004 +~#0RD 004 300.000.100
3026
3027 010354 000002 <WHORD 002 300,000,010
3028
3029 010356 000001 -#ORD o1 300.000.001
3030
3031 010360 000666 «WORD 666 3<DONE>
3032
3033
3034
3035 ’,t.*t."."".l"..'...'."I"Q'i'.IQ..I’.‘&""'I'.".'t"t't't.
3036 3*TEST 22 EXPNY, ESPAD.B ADDRESSINE VIA RLDF1 AND RLSF]
3037 3
3038 3 THIS TEST VERIFIES THE SCRATCHPAD ADDRESSING FUNCTIONS:
3039 3
3040 3 RESFIK3:0> == ™O"FFIRBC2:0> AND
3041 }
PD2-11/50 FP11-E HARDWARE DIAGNOSTIC MACY1l 30(1046) 02-SEP-77 22:41 PAGE 58 SEQ 0060
DQFPEA.P11 02--SEP-77 17:50 122 EXPNT, ESPAD.B ADDRESSING VIA RCDF1 AND RLSF] SEQ 0080
3042 H RLDFIC3:0> == "00"$PIRBCT25>
3043 3
3044 ) ADDRESS MODES IN THE ESPAD.B SCRATCHPAD ADDRESSING LOGIC.
3045 1
3045 H THIS TEST LOOKS FOR STUCK 0/1 COMDITIONS IN THE 3 LOW ORDER
3047 ; BITS OF THE SCRATCHPAD ADDRESS PATH, FROM FIR -> THE SPAD.
3043 ]
3049 2t daded
3050 F RBGIS!BRILDCITIUI OSE:
3051 2
3052 3 MFACO+ -DOTPUT, AFTER ADORESSING CHECK
3053 3}
3054 H ACO -(TENP)
3055 1 .os
3056 3 ACS ~(TEMP)
30517 H
3058 3 R4 ~MASK TO ZAP FRACTION TO ZEROES, WORD.A
3059 3
3060 2
3061 3 HODULEIERRDR INFO:
3062 3
3063 3 FNOA/KS
3064 H CROM/LATCHES, JREG/BUA, FIR.SF/DF,
3065 3 FP.ENIT.E, F.BUS.E/ENABLES/DRIVERS
3066 }
3067 H FEXP/X9
3068 3 CROM/LATCHES, BUYC2:0>.L0GIC, ESPAD.B, SSPAD.B, S$S/SD.LOGIC,
3063 3 ESPAD.B.ADDR, EALOU.DATA/CNIL
3070 1
3071 H FMOL/K10
3072 H CPREVIOUSLY VERIFIED)
3073 3
3074 3 FALU/K11
3075 3 CPREVIODUSLY VERIFIED]
3076 3
3077 P Rt Ll L T L T T L 2 T ey ey
3078 010362 000004 TST22: SCOPE
3079 3
3080 010364 170127 040040 LOFPS $#040040 sINTR-DISAB/F-MODE/TRONC
;g:% 010370 012704 000177 LI g #000177,R4 3MASK TO ZAP FRACTIOR
14
3083 }ommmmmmmm—a RCDFI=FIRBCT:6> ADDRESSING, CHECK FOR STUCK-L°S, BITSCT26>===mmmmmmmmn
3084 010374 104406 ERRPNT ;DONT CHANGE DATA IN ERROR LOOP
3085 3 ~=====--ERROR-LOOP-ENTERS-HERE=-- ——-
3086 010376 172437 003164 6252 LDF FPSEFZ,ACO 30NES -> ECDFI™000™
3087 010402 172537 003060 LDF FPZERO,AC1 3ZERDES -> ECDFI™001"
3088 010406 172637 003060 LDF FPZERD,AC2 ;ZERDES -> ECDFI™010"
3089 010412 174037 002546 ste ACO,NFACO JEBCDFI™000™ -> MEMORY
3090 010416 105737 002645 1STB LPTITE J}IF TIGAT LOOP-ON-ERROR SET, THEN HANG IN LOQP
ggz; 010422 001365 BNE 625 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMN=0)
}
3093 010424 040437 002545 BIC R4, 9FACO ZERO UNWANTED BITS OF RESULT,
3094 010430 005037 002650 CLR MFACO+2 7 IGNORE FRACTION, WORD.B
3095 010434 104426 003164 002646 CMP32M  ,FPSEFZ,MFACO 3COMPARE (EXPD):(RCVD), FOR EQ/NF
3096 010442 001401 3EQ o*4 78R IF AGREE
3097 010444 104047 ERPOR 47 sSIGNAL ERROR ... IF NOT



PDP-11/60 FP11-E HARDWARE DIAGNDSTIC

DQFPEA.P1L

3098
3099
o0
3101
3102
3103
3104
3105
3106
3107
3108
3109
3110
3111
3112
3113
3114
3115
3116
3117
3118
3119
3120
3121
3122
3123
3124
3125
3126
3127
3128
3129
3130
3131
3132
3133
3134
3135
3136
3137
3138
3139
3140
3141
3142
3143
3144
3145
3146
3147
3148
3149
3150
3151
3152
3153

010446

010450
010454
010460
010464
010470
010474

010476
010502
010506
010514
010516

010520

010522
010526
010530
010532
010534
010536
010540
010544

010546
010552
010556
010562
010570
010572

010574

010576
010602
010604
010606
010610
010612
010616

104406

1727317
172537
172637
174337
105737
001365

040437
005037
104426
001401
104047

104406

172737
174300
170401
170402
170404
172700
105737
001366

174337
040437
005037
104426
001401
104050

104405

172437
174003
170401
170402
172403
105737
001367

02-SEP-T77 17:50

003164
003060
003060
002646
002645

002646
002650
003164 002646

003164

002645

0025456
002646
002650
003164 002645

003164

002645

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.P11

3154
3155
3156
3157
3158
3159
3160
3161
3162
3163
3164
3165
3166
3167
3168
3169
3170
3171
3172
3713
3174
3175
3175
3177
3178
3179
3180
3181
3182
3133
3134
3185
3196
3137
3188
3189
3190
3191
3192
3193
3194
3195
3196
3197
3198
3179
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

172737
174304
170400
172704
105737
001370

174337
040437
005037
104426
001401
104050

02-5EP-77 17:50

002646
002646
002550
003164 002646

003164

002645

002646
002646
002550
003164 002646

MACY11 30(1046) 02-SEP-77 22341 PAGE 59 SsEq 0061

122 EXPNY, ESPAD.B ADDRESSING VIA RLDFI AND RCSF] SEQ 0081
3™ESPAD.B ADORS ERROR; RCOFI®
¥ EXPD ACC = RXP”D ACC STORED = (177600,000000)

3 RCVD ACC = RCY’D ACC STORED, ADDRS £RR = (000000,000000)
;

}~=~——===-=aucRCDFI=FIRBC7:6> ADDRESSING, CHECK FOR STUCK-H"S, BITSC736d=w-—meereaae
ERRPNT 3DONY CHANGE DATA IN ERROR LOOP
}o=—wee--ERROR-LOOP-ENTERS~HERE~~~=====

6382 Lor PPSEFZ,ACY 30NES -> ECDFI™011™
Lor FPZERD,ACL 7EZERDES ~> RIDF1%001™
Lor FPZERO,AC2 JZEROES -> ELDFI"010™
str AC3,NFACO JEBCDFI®0LI® -> MEMORY
1518 LPTITE 3If TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP
BNE 63$ 3 WITH/ LINE-CLOCK OFF, & FPPS(FID=1/FMM=0)

]
BIC R4, MFACO JZERD UNWANTED BITS OF RESULT,
CLR MFACOe2 3IGRORE FRACTION, WORD.B
CNP32M ,¥PSEFZ,NFACO sCOMPARE (EXPD):(RCYD), FOR EQ/NE
BEQ -4 3BR IF AGREE .
ERROR 47 3SIGNAL ERROR ... IF NOT
J“ESPAD.B ADDRS ERROR; REDFI*-
H EXPD ACC = EXP°D ACC STORED = (177600,000000)
1 RCYD ACC = RCV°D ACC STORED, ADDRS ERR = (000000,000000)
;
~~~=-RCSFI=FIRB<C2:0> ADDRESSING, CHECK FOR STUCK-L"S, BITSC2:0>====w=
ERRPNY ;DONT CHANGE DATA IN ERROR LOOP
} ====-=--ERROR-LOOP-ENPERS-HERE————~=~—~
5962 LDF FPSEFZ,AC3 ;ONES -> ECDFI"011"
STP AC3,AC0 JEACDFI®011" -> ECSFI"000™
CLRP ACL »2ZERDES ~> ELSFI™001"™
CLRF AC2 3ZERDES -> ELSF1*010%
CLRF AC4 ZERDES ~> ELSFI*100"
Lor ACO,AC3 $EBLSFI="000" -> ELDFI*011"
TsTe LPTITE IF TIGHY LOOP-ON-~ERROR SET, THEN HANG IN LODOP
BRE 59% ; WITH/ LINE-CLDCK OFF, & FPS(FID=1/FMN=0)
}
STF AC3,MFACO JEBIDFI"011"™ -> NMEMORY
BIC R4, NFACO ZERD UNWANTED BITS OF RESULT,
CLR MFACO+2 3 IGRORE FRACTION, WORD.PR
CMP32M ,PPSEFZ,MFACO JCOMPARE (EXPD):(RCVD), FDR EQ/NE
BEQ Y 7BR IF AGREE
ERROR 50 7SIGHAL ERROR ... IF NOT
3“ESPAD.B ADDRS ERROR; RCSFI™
H EXPD ACC = EXP“D ACC STORED = (177600,000000)
; RCVD ACC = RCV“D ACC STORED, ADDRS ERR = (000000,000000)
H

P ———— RCSF1=FIRBC2:0> ADDRESSING, CHECK FOR STUCK-H®S, BITSC130>——————-eme—m
ERRPNT DONT CHANGE DATYA IN ERROR LOOP
Jomm————— ERROR-LOOP-ENTERS-HERE-~—~—=—~

608 LDF FPSEFZ,ACO 3ONES ~-> ECDF1"000"

STF ACO,AC3 SEACDFI®000™ -> ETSFI011"
CLRF ACt 3ZEROES -> ECSF1%001"
CLRF AC2 3ZERODES -> ELSF1"010"
LOF AC3,aC0 JEBLSFI="011" ~> ELDFI"000"
TSTB LPTITE 3IF TIGHT LOOP-ON-ERROR SET, THN HANG IN LOOP
BRE 60% 3 WITH/ (INE-CLOCK OFF, & FPS(FID=1/%MM=0)
?

MACY11l 30(1046) 02-SEP-77 22341 PAGE 60 SEQ 0062

122 EXPNT, ESPAD.B ADDRESSING VIA RLDFI AND RLSFJ SEQ 0082
STF ACO,MFACO EBLDFI"000™ ~> MEMORY
8IC R4, MFACO JZERD UNWANTED BITS OF RESULT,

CLR MPACO+2 SIGNORE FRACTION, WORD.B

CMP32M ,FPPSEFZ,MFACO JCOMPARE (EXPD):(RCVD), FOR EQ/NE

BEQ -+4 3BR IF AGREE

ERROR 50 ;SIGNAL ERROR ... IF NOT

3“ESPAD.B ADDRS ERROR; RCSFI®

3 EXPD ACC = EXP“D ACC STORED = (177600,000000)

3 RCVD ACC = RCV°D ACC STDRED, ADORS ERR = (000000,000000)
H

Fummmm e ————— RESF1=FIRB<2:0> ADDRESSING, CHECK FOR STUCK-H, BITC2deeccecaaaoo.
ERRPHT #DDNT CHANGE DATA IN ERROR LDOP

-~=~--~--ERROR-LOOP-ENTERS-HERE- -

6152 LOF FPSEFZ,AC3 JOMES -> ELDFI"OL1™

STF AC3,ACH EACDFI™011"™ -> ECSFI"100"

CLRF ACO 3ZERDES -> ECSF1"000"

LOF AC4,AC3 ;EBCSFI="100" ~> ECDFI"011"

TST8 LPTITE 3 IF TIGHT LOOP-ON-ERROR SET, THEN HARG IN LOGP

BNE 613 7 WITH/ LINE-CLOCK OFF, & FPS(FID=1/PMM=0)
3

STF AC3,MFACO JEBLDFI™011" ~-> MEMORY

BIC R4,4FACO FZERD UNWANTED BITS OF RESULT,

CLR MFACO+2 sIGNORE FPRACTION, WORD.B

CMP32M ,PPSEFZ,MFACO JCOMPARE (EXPD):(RCVD), FOR EQ/NE

BEQ Y} 3BR IF AGREE

ERROR 50 3SIGRAL ERROR ... IF NOT

3"ESPAD.B ADDRS ERROR; RCSFI”"

H EXPD ACC = EXP-D ACC STORED = (177600,000000)

; RCVD ACC = RCY”D ACC STORED, ADDRS ERR = (000000,000000)

3

N R R R A A A R R A AR R AR R R AR AR R R AR R R AR AR AR R AR AN N RN R RRR R RN RN

3*TEST 23 EXPNT, ESPAD.A ADDRESSING VIA RLDF) AND RCSF]
THIS TEST VERIFIES THE SCRATCHPAD ADDRESSING FUNCTIONS:
RESFI<3:0> == "O“RFIRBC2:0> AND
RIDFICI:0> == “OO"H#FIRBCT7:5>
ADDRESS MDDES IN THE ESPAD.A SCRATCHAPAD ADDRESSING LOGIC.

THIS TEST LOOKS FOR STUCK 0/1 CONDITIONS IN THE 3 LOW ORDER
BITS OF THE SCRATCHPAD ADDRESS PATH, FROM FIR -> THE SPAD.

REGISTER/LOCATIDN USE:
MFACO+ -DUTPUT, AFTER ADDRESSING CHECK
ACO ~(TEMP)

ACS ~(TEMP)

TENE NS NG W NE NG Ne W NGNS N N N NG N NG N N NG Ne



PDP-11/60 FP11-K RARDWARE DIAGMOSTIC
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

000004

170127
012704

104406

172437
172537
172637
174003
174337
105737
001364

040437
005037
104426
001401
104051

104406

172737
172537
172637
174300
174037
105737
001364

02-SEP-77 17:50

040040
000177

003164
003060
003060

002646
002645

002646
002650
003164

003164
003060
003060

002646
002645

002645

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
02-SEP-77 17:50

OQFPEA.P11

3266
3267
3268
3269
3270
3271
3272
3273
3274
3275
3276
3277
3278
3279
3280
3281
3282
3283
3284
3285
3286
3287
3288
3289
3290
3291
3292
3293
3294
3295
3296
3297
3298
3299
3300
3301
3302
3303
3304
3305
3306
3307
3308
3309
3310
3311
3312
3313
3314
3315
3316
3317
3318
3319
3320
3321

011036
011042
011046
011054
011056

011060

011062
011066
011070
011072
011074
011076
011100
011104

011106
011112
011116
011122
011130
011132

011134

011136
011142
011144
011146
011150
011152
011156

011160
011164
011170
011174
011202
011204

011206
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
(01401
104052

104406
172737

002646
0026590
003164

003164

002545

002646
0025456
002650
003164

003164

002545

002545
002646
002650
003164

003164

002646

002646

002645

:lCIll 30(1046) 02-SEP-77 22341 PAGE 61 SEQ 0063
23

EXPNT, ESPAD.A ADDRESSING VIA RCDF] AND RLSF3} SEQ 0083
R4 ~MASK TO ZAP FPRACTIDN TO ZEROCES, WORD.A

NODULE/ERROR IWPO:

FNOA/KS
CRON/LATCHES, JREC/BOA, FIR.SF/BF,
FP.EMIT.E, F.BUS.R/ENABLES/DRIVERS

FEXP/K9
CRON/LAYCHES, BOYC2:0>.LOGIC, ESPAD.A, SSPAD.A, $5/SD.LOGIC,
ESPAD.&.ADDR, EALD.DATA/CHNTL

PHUL/X10
CPREVIDUSLY VERIPIED]

e N N N e N NN N NS N N N N N N W N e
- -

FALO/K11
CPREVIOUSLY YERIFIED}
« ERARRER ERARRE T ERIRAARAERRAANRNRRNRARNRNRN
TST233 SCOPE
1
LOFPS #040040 JINTR-DISAB/F~NODE/TRONC
oV #000177,R4 )HISK TD ZAP FRACTION

;---~~-----~ktov1-rlns<1 5> ADDRESSING, CHECK FOR STUCK-L®S, BITSC7:6>==mmm—memman-n
ERRPN

7DONT CHAWGE DATA IN ERROR LODOP
}-----~--ERRO!-LDUP ~ENTERS~HERE===-omm

62¢: Lor FESEFZ,ACO JONES -> ECDFI"000"

LDF FPZERO, AC1 $ZEROES -> ELDF1"001"

LOF FPZERD,AC2 7ZERDES -> ECDFI*010"

STF ACO,AC3 FEALDPI"000" -> ELSFI"011%

STF AC3,NFACO FEBCDOF1I"011™ -> WEMORY

TSTB  LPTITE 31IF TICHT LOOP-ON-ERROR SET, THEN HANS IN LOO®

BNE 625 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/7MM=0)
3

BIC R4, MFACO 3ZERO UNWANTED BITS OF RESULT,

CLR MFACO+2 3 IGNORE FRACTION, WORD.8

CMP32% ,PPSEFZ,NFACO 3COMPARE (EXPD):(RCYD), FOR EQ/NE

BEQ o4 3BR IF AGREE

ERROR 51 3SIGNAL ERROR ... IF NOT

3"ESPAD.A ADDRS ERROR; RCOFI®

3 EXPD ACC = EXP°D ACC STORED = (177600, 000000)

3 RCYD ACC = RCY®D ACC STORED, ADDRS ERR = (000000,000000)
;

j~==m=-=-~-=-RCDFI=FIRBCT25> ADORESSING, CHECK FOR STOCK-H"S, BITSCT26>~--=--c=c—on
ERRPNT 3DONT CHANGE DATA IN ERROR LOOP
3 emmoma—- ERROR-LOOP-ENTERS-HERE == ommmmm

6353 LoF FPSEFZ,AC3 JONES -> ECOFI"011"

LOF FPZERD, AC1 FZEROES -> ELDFI"001"
LOF FPZERD, AC2 7ZEROES -> ECOFI"010%
STP AC3,AC0 JEACDFI"011™ -> ECSFI"000"
STF ACO, MFACO 3EBLOFI"000" -> MEMORY
TSTB  LPTITE ;IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP
BNE 63§ 3 WITH/ LINE-CLOCK OFF, & PPS(FID=1/74M=0)
F]
MACY11 30(1046) 02-SEP-77 22:41 PAGE 62 SEQ 0064
123 EXPNT, ESPAD.A ADDRESSING VIL RLDF) AND RELSFI SEQ 0084
8IC R4, MFACO 3ZERD ONWANTED BITS OF RESULT,
CLR NPACO+2 SIGNORE FRACTION, WORD.B
CMP32M ,FPSEFZ,NFACO 3COMPARE (EXPD):(RCVD), FOR EQ/NE
BEQ Y 3BR IF AGREE
ERROR 51 JSIGNAL ERROR ... IF NOT
3"ESPAD.A ADDRS ERROR; RCDFI"
3 EXPD ACC = EXP"D ACC STORED = (177600,000000)
H RCYD ACC = RCY-D ACC STORED, ADDRS ERR = (000000,000000)
;

Poemmmmm e RCSFI=FIRBC2:0> ADDRESSING, CHECK FOR STUCK-L”S, BITSC220>=—-=m-mmmma-
ERRPHT 30ONT CHANGE DATA IN ERROR LOOP
e ERROR-LODP-ENTERS ~RERE~mm=mmem

5953 LOF FPSEFZ,AC3 JOMES ~> ECDFI"0IL"

STP AC3,ACO 3EALDFI"011" ~> ECSFI™000"

CLRF  AC1 3ZEROES -> ECSFI®001"

CLRF  AC2 3ZERDES -> ELSFI"010"

CLRF  AC4 3ZEROES -> ECSF)*100"

STF ACO,AC3 JEACDFI"000™ -> ECSFIn011"

TSTB  LPTITE $IF TIGHT LOGP-ON-ERROR SET, THEN HANG IN LOOP

BNE 59 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FNY=0)
3

STP AC3,MFACO JEBLDFI™011" -> MEMORY

8IC R4, MFACO 3ZERD UNWANTED BITS OF RESULT,

CLR MFACO+2 3IGNORE FRACTION, WORD.B

CMP32M ,FPSEFZ,NFACO 3COMPARE (EXPD):(RCVD), FOR EQ/NE

8EQ o+ 3BR IF AGREE

ERROR 52 3SIGNAL ERROR ... IF NOT

3"ESPAD.A ADDRS ERRORj RLSFI*

3 EXPD ACC = EXP“D ACC STORED = (177600, 000000)

; RCVD ACC = RCV°D ACC srunzn, ADDRS ERR = (000000,000000)

pommm——————— R[sF] FIRBC2:0> ADDRESSING, CHECK FOR STUCK=H7S, BITSC110>—nmmmmnnmmee-
ERRPN 3DONT CHANGE DATA IN ERROR LOOP
D ~~ERROR-LOOP-ENPERS ~HERE == mmwmnw
60$: LOF FPSEFZ,ACO 3ONES -> ELDFI"000"

STF ACO,AC3 JEACDFI™000™ -> ELSFI"011"

CLRF  aACl 3ZERDES -> ELSFI"001"

CLRF  AC2 3ZERDES -> ELSFI"010"

STF AC3,AC0 JEACDFI®OI1™ -> ECSFI™000"

TSTB  LPTITE 31F TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP

BNE 60$ 5 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)
3

STF ACO, MFACO JEBLDFI®000™ -> MEMORY

BIC R4, MFACO JZERO UNWANTED BITS OF RESULT,

CLR MPACO+2 3 IGNORE FRACTION, WORD.S

CMP32M ,FPPSEFZ,NFACO 3COMPARE (EXPD):(RCVD), FOR EQ/NE

BEQ .+4 3BR IF AGREE

ERROR  S2 3SIGNAL ERROR ... IF NOT

3"ESPAD.A ADDRS ERROR; RLSPI"

3 EXPD ACC = EXPD ACC STORED = (177600, 000000)

; RCYD ACC = RCV°D ACC STORED, ADDRS ERR = (000000,000000)
’

Fmmmm———— RCSFI=FIRAC2:0> ADDRESSING, CHECK FOR STUCK-H, BITC2>~=mmm-e—een-
ERRPNT 3DONT CHANGE DATA IN ERROR LOOP
j=======~ERROR-LUOP-ENTERS~HERE~=~~eon

615: LDF FPSEFZ,AC3 30PES -> ECOFI"Q11"



PDP-11/60 FP11-E HARDWARE DIAGMOSTIC

DQFPEA.P11

3an
3323

3334
3335
3336
3337
3338
3339
3340
334
3342
3343
3344
3345
3345
3347
3348
3349
3350
3351
3352
3353
3354
3355
3356
3357
3358
3359
3360
3361
3362
3363
3354
3165
3366
3367
3368
3369
3370
3371
3372
3373
3374
3375
3376
3377

011214
011216
011220
011222
011226

011230
011234
011240
011244
011252
011254

174300
170404
174003
105737
001370

174337
040437
005037
104426
001401
104052

02-3EP-77 17:50

002645

002646
002646
002650
003164 002646

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
02-SEP-TT 17:50

DQFPEA.P11
3378
3379
3380
338l
3382
3383
33174
3135
3386
3387
3388
3389
3390
3391 011256
33192
3393 011260
3394 011264
3395 011270
3396 011274
3397
3398
3399 011300
3400 011304
3401 011310
3402 011314
3403 011320
3404 011324
3405 011326
3406 011330
3407 011332
3408 011336
3409
3410 011342
3411
3412
3413 011344
3414 011350
3415 011352
3416 011356
3417
3418 011360
3419 011364
3420 011370
3421 011372
3422
3423
3424
3425
3426
3427
3428
3429 011374
3430 011376
3431 011400
3432

3433

000004

170127
105037
012705
012704

005237
012537
005037
012537
005037
012503
104416
170003
172437
1727317

104406

170127
173700
105737
001374

076600
020027
001401
10407¢

077437
1044156
000466

040040
002624
011402
000022

002640
002646
002550
002656
0025660

002646
002556

040060
002645

000036
140016

::g'll 30(1046) 02-SEP-77 22:41 PAGE 63 SEQ 0065

EXPNT, ESPAD.A ADDRESSING VIA RIDF3 AND RCSF] SEQ 0085
STP AC3,AC0 : EALDFI*011" -> ELSFI%000"
CLRF ACH LERQES -> ECSF1I*100"
str ACO,AC3 $EACDFI™000" -> BCSFI"011"
518 LPYITE 3IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP
BME 61% ;7 WMITH/ LINB~CLOCK OFF, & FPS(FID=1/FMM=0)
4
sre AC3,MFACO 3EBLDFI®011™ -> MEMORY
8IC R4, NFACO JLERD UNWWANTED BITS OF RESULT,
CLR HFACO+2 3 IGNORE FRACTION, WORD.B
CMP32M ,FPSEFZ, NFACO JCOMPARE (EXPD):(RCVD), FOR EQ/NE
BEQ -4 J3BR IF AGREE
BRROR 52 JSIGNAL ERROR ... IF NOT
I"ESPAD.A ADDRS ERROR; RCSF1*
H EXPD ACC = EXP"D AEC STORED = (177600,000000)
H RCYD ACC = RCV*D ACC STORED, ADDRS ERR = (000000,000000)
H

PR AR AR RN AR AR AR AR R E R RN AT A AN RANN AN AR RT R TAR NN RRNA NN
JETEST 24 EXPHT, (EA=0, EB=0) #/™Cupf"™
THIS TEST VERIFLIES THE EXPMT DATAPATH ESPAD.ACXXI=ZERO AND
ESPAD.BUXXJI=ZERDO LOGIC. THE TEST IS PERFORMED USING THE
“CMPF® INSTRUCTION, WHICH DOES TRE FOLLDWING:
CMPXZ: BUT(EA=O#EB=0)
1

1 ! 1 1
\NY/ A b/ Y/
CMPXZ.02 CMPXZ.22 CHPXZ.24 CNPXZ.26
EA#O/EBNO0 EARO/EB=0 EA=0/EBR0 EA=0/EB=0
(254) (255) (256) (257)

FP11-E MICROBREAK IS EMPLOYED rD VERIFY YHAT THE CURRECT PATH WAS CHOSEN.
DATA, FROM THE TABLE BELOW, RIPPLES A "1™ THRU THE SELECTED LOGIC.

REGISTER/LOCATION USE:

ACO ~EACSF] DATA
AC3 ~EBLDF] DATA

MFACO+ -EALSF] DATA, IN MEMIRY
MFACle -EBCOF) DATA, IN MEMORY

RO -RCY°D FPSHI/FEC AFTER EXEC
R3 ~EXP"D PP11-E UBREAK TARGET
R4 -TABLE CNTR

RS -DATA TABLE PTR

MODULE/ERROR INFQ:

NN N0 W VO NG N NE N NG N VN Ve M N N W N e N e e N Ve N N NN NG N VN N e

MACY1l 30(1046) 02-SEP-TT 22:41 PAGE 64 SEQ 0066
124 EXPNT, (EA=0, EB=0) W/“CHPF" 3£ 0086
3 FNUA/KB

3 CROM/LATCHES, JREG/BUA, FP.EMIT.E, F.BUS.E/ENABLES/DRIVERS

3

3 FEXP/K9

3 CROM/LATCHES, BUT<2:0>.LOGIC, ECR(EA=0/ER=0)

3

3 FMUL/K10

3 CPREVIOUSLY VERIFIED)

3

3 FALU/K11

3 CPREVIOUSLY VERIFIED)

3

IR AR AR R AR AN AR R AR AR AR AR RN R AR AR R AR R AN NR AR AR RN AR R AR ER AR

TST24: SCOPE

H
LDFPS £#040040 INTR-DISAB/F-MODE/TRUNC
CLRB FPLENF 3SET F-MODE KEY
Mov #405,R5 70ATA TABLE PYR.
L{r1} #18.,R4 F#TABLE ENTRIES
J*DATA TABLE LOOP ENTERS HERE®
105 INC DWLOOP ;BUMP CLOCK IN.A.LODP COUNT
€av (R5)+,MFACO+0 FGET EALCSFY FOR ACO
CLR MFACO+2 ;
MOV (R5)+,MFAC1¢D GET EBUDF] FOR AC3
CLR MFACL+2 ;
MOV (R3)+,R3 FGET EXP“D UBRK ADDR
ZAPHFP JRE-INIT HFP
Lous JSETUP EXP°D PATH
LDF MFACO,ACO 3GET OPERANDS, ECSF]
LOF MFACL,AC3 FAND ETDF)
H
ERRPNT ;OONT CHANGE DATA IN ERROR LOOP
P bt ERRDR-LOOP-ENTERS-HERE-~~w=>~=
H
LDFPS #040060 sSET FMM=1
6352 CMPF ACO,AC3 7EACSF=01, EBLDF=3)
TSTH LPTITE JIf TIGHT LOOP-ON-ERRUR SET, THEN HANG IN LOOP
BNE 63$ 3 WITH/ LINE-CLOCK OFF, & FPS(FED=1/FMM=0Q)
’
MED +RFEC 7GET FPPSHINFEC AFTER
cup RO, #140016 ;DID HFP OBREAK?
BEQ 20$ 3BR IF YES
ERROR 14 ;HFP DIODN®T UBREAK

3"EXPNT EA=0, EB=0 DATAPATH ERR"

E-UBRK = EXP*D HFP U3RK TARGET
R-FPSHI/FEC = RCV"D FPSHI/FEC AFTEP EXEC
EACSF) = EXPNT SF OPERAND

EBLOF) = EXPNT DF OPERAND

NN e we N

J*NEXT DATA PATTERN*

205: SaB R4,105 ;COUNT & LOOP
ZAPHFP ;ON LEAVING TEST
BR TST25 ;i JNEXT TEST WHEN DONE

~ N



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P11

3434
3435
3436
3437
3438

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-77 17:50

277600

077600
977600
077600
077600
077600
077600
077600
077600

000000

000200
000400
001000
002000
004000
010000
220000
040000

000000

000200
000400
001000
002000
004000
010000
020000
040000

077600

077600
077500
077600
077500
077600
077600
077500
077500

000256

000254
000254
000254
000254
000254
000254
000254
000254

000255

000254
000254
000254
000254
000254
000254
000254
000254

PDP-11/50 FPL11-E HARDWARE DIAGNDSTIC

DQFPEA.P11

3490
3491
3492
3493
3494
3495
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
0116590
011652
011656

02~SEP-77 17:50

000004

170127
105037
012705
012704

005237
012537
005037
012537
005037
012503
104416
170003
172437
172737

104406

170127
171300
105737
001374

040040
002624
011702
000004

002640
002646
002650
002656
002660

002646
002656

040060
002645

MACY11 30(1046) 02-SEP-77 22:41 PAGE 65 SEQ 0067

T24 CXPNT, (EA=D, EB=0) W/"CHPF™ SEQ 0087
;- . .
MUIIIIIITTIEIEETLLEEIEETEER IO ERAREEENIEEETIITRELELELIIIINEEE V1Y
b
3 DATA POR ABOVE PESY:
3
; EALSFI EBLDF1 "cupre
b (LDF)  (LDF)  O©BRK
4082 377*s, 000+s, 256 JBBLDF 1=(000)
377*s, 001*s, 254 3 I
377*s, 002*S, 254 3 1
377*s, 004*s, 254 EI
377*s, 010*s, 254 JREPPLE-A~1
37725, 020%s, 254 3TdRU EBCDF)
377%s, 040*s, 254 31
377*8, 100*s, 254 3 1
377*s, 200%s, 254 3\
000%s, 377*s, 255 . HEACSFI=(000)
001*s, 377*s, 254 3 /N
002*s, 377%5, 254 3 1
004*s, 377*s, 254 3 !
010%s, 377*s, 254 3RIPPLE-A-1
020*S, 377%s, 254 JTHRD. EALSF]
040%*S, 377*s, 254 PO |
100%s, 377*s, 254 3t
200%s, 377%s, 254 3\
’}'tttntt. L2 & 4 ‘- LE g 2 L 1] AARERRRRAR AR RAREAR AR
FETEST 25 EXPNT, (EA=0.0R.EB=0) W/“NULF™
3
3 THIS TEST VERIFIES THE EXPNT DATAPATH
3
3 ESPAD.ACXXI=ZERO .OR. ESPAD.BCXXJI=ZERO
’
3 LOGIC. THE TEST IS PERFORMED USING THE
3 “MULF® INSTRUCTION, WHICH DOES THE FOLLOWING:
3
3 MOLXZs BOT(EA.OR.EB=ZERD)
3 1]
3 1
)
3 1 1
3 \y/ 7
3 MULFZ.02 MULFABZ
3 EABO®EBRO EA=0+EB=0
3 (042) (043)
14
3 FP11-E MICROBREAK IS EMPLOYED TO VERIFY THAT THE CORRECT PATH WAS CHDSEN.
1 DATA, FROM THE TABLE BELOW, RIPPLES A ™1" THRU THE SELECTED LOGIC.
3
3 eemmeme—e
MACY1l 30(1046) 02-SEP-77 22:41 PAGE 66 SEQ 0068
125 EXPNT, (EA=0.0R.EB=0) W/"NOULF" SEQ 0088
3 REGISTER/LOCATION USE:
3
I3 ACO ~EACSFI DATA
3 AC3 ~EBLDF] DATA
3
3 MPACO+ ~EALSF] DATA, IN MENIRY
3 MFAC1+ <EBCDFI DATA, LN MEMORY
3
3 RO -RCV°D FPSHI/PEC AFTER EXEC
) R3 ~EXP”D FP11-E UBREAK TARGET
3 R4 -TABLE CHTR
3 RS -DATA TABLE PTR
A
. —
3 MODULE/ERROR INFD:
; FNUA/KB
3 CROM/LATCHES, JREG/BUA, FP.EMIT.E, P.BUS.E/ENABLES/DRIVERS
3
3 FEXP/X9
3 CROM/LATCHES, BUT<2:0>.L0OGIC, ECR(EA=0/EB=0)
3
3 FMUL/X10
3 CPREVIDUSLY VERIFIEDY
;
3 FALU/K11
3 CPREVIOUSLY VERIFIED]
3
,’l"tltttt..tlt'.t!ttt'.'I.ﬁ!tlﬁtt....tttttttt"tt.'It'ttttlttt.
TST25: SCOPE
3
LDFPS  §040040 3 INTR-DISAB/F-MODE/TRUNC
CLRB FPLENF 3SET F-MDDE KEY
uov §405,RS JDATA TABLE PTR
MOV 1.,R4 J#TABLE ENTRIES
3*DATA TABLE LODP ENTERS HERS*
105: INC pdLaoP 3BUMP CLOCK IN.A.LOOP COUNT
MOV (R5)+,MFACO+0 JGET EALSF3 FOR ACO
CLR MFACO+2 ]
MOV (R5)+,MFAC1+0 #GET EBLDFI FDR AC3
CLR MFACL+2 3
uov (R5)+,R3 3GET EXP°D UBRK ADDR
ZAPHFP JRE-INIT HFP
LouB JSETUP EXP"D PATH
LOF MPACO,ACO 3GET DPERANDS, ECSF3
LDF MFAC1,AC3 3AND ELDF1
3
ERRPNT 3DONT CHANGE DATA IN ERROR LODOP
Fmmm——— ERROR-LOOP-ENTERS~HERE===mmmmm
LDFPS  §040050 3SET FMN=1
63532 MYLF ACO,AC3 EALSF=01, EBUDF=31
TSTB LPTITE 7IF TIGHT LOOP-DN-ERROR SET, THEN HANG IN LOOP
BNE 635 WITH/ LINE-CLICK DFF, & FPS(FID=1/FMN=0)

;
;



PDP-11/60 FP11-E HARDWARE DIAGNDSTIC

DQFPEA.P1]

35456
3547
3548
3549
3550
3551
3552
3553
3554
3555
3556
3557
3558
3559
3560
3561
3562
3563
3564
3565
3566
3567
3568
3569
3570
3571
3572
3573
3574
3575
3576
3577
3518
3579
3580
3581
3582
3583
3584
3585
3585
3587
3588
3589
3390
3591
3592
3593
3594
3595
3596
3597
3598
3399
3500
3601

011660
011664
011670
011672

011674
011676
011700

011702
011710
011716
011724

02-SEP-77 17:50

076600
020027
001401
104075

000036
140016

077437
104416
000414

077600 000000

077500 077500
000000

000000 000000

077600

000043
000042
000043
000043

POP-11/60 FP11-E HARDWARE DIAGNOSTIC

DQAFPEA.P1L
3692

02-SEP-77 17:50

3603
3504
3605
3606
3607
3508
3609
3610
3611
3612
3613
3614
3515
3616
3617
3618
3519
3620
3621
3622
3623
3624
3625
35626
3627
3628
3629
3630
3631
3632
3533
3634
3635
3535
3637
3638
3639
3640
3641
3642
3543
3644
3645
3546
3647
3648
3649
3550
3651
3652
3553
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

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

000036
140016

SEQ 0069

02-SEP-77 41 PAGE 67
ng'll 30(1046) 02-SEP 22341 seq 0089

EXPNT, (EA=0.0R.EB=0) W/™NOULF™

NED
cnp
BEQ
ERROR 75

J"EXPNY EA=0¢EB=0 DATAPATH ERR™
¥ E-UBRK = EXP°D HFP UBRK TARCET

] R-FPSHI/FEC = RCY"D FPSHI/FRC APTER EXEC
3 EACSFY = EXPN?:SF OPERAND

1 E€BLOF) = EXPNT DF OPERAND

3GEY FPSRIJFEC AFTER
3DID BFP OBRK?

3BR KF YES

FHFP DIDN"T UBRK

#RFEC
RO, #140016
208

L4

I*NEKT DATA PATTERN*
soB R4,108
Zapare

3COBNT & LOOP
30N LEAVING TESY
JNEXT TEST WHEN DORE

205z
1ST26 3
;IIIIIIIIIIIIIIIIIII/IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII/IIIIIIIIIIIIIIII
DATA FOR ABOVE TEST: ) -

“NoLF®
UBRK

EALSF]
(LDF)

EBLDF]
(Lof)

000*s,

[V R

4052 377*s, 043 JEBLDF1 ZERO
042
043

043

377*s, 377*s, 3NEITHER ZERO

000*s, 377*s, FEALSF) ZBRO

000%s, 000*s, 38074 ZERO

T I T T T e ]
F*TEST 26 EXPNT, (ER=0) W/=ABSF™
THIS TEST VERIFIES THE EXPNY DATAPATH
ER<T:0> = ZERD

THE YESY IS PERFORMED USING THE
THE POLLOWING:

LOGIC.
®"ABSF® INSTRUCTION, WHICH DOES
ABSXZ3 BUT({ER=ZERG)

1

] t
\Y/ \/
ABSXZ.02 ABSXZ.04
ER§ZERD ER=ZERO
(032) (033)

FP11-E MICROBREAK IS ENPLOYED TO VERIFY THAT THE CORRECT PATH WAS CHOSEN.
DATA, FROM THE TABLE BELOW, RIPPLES A ™1™ THMRO THE SELECTED LOGIC.

MACY11 30(1046) 02-SEP-77 22:41 PAGE 68
126 EXPNT, (ER=0) W/™ABSF™

N VN e Ne N N N Ve N NG N W N Ne e W N W e e

SEQ 0070
S3Q 0090

REGISTER/LOCATIUN USE:

~RCV"D FPSHI/JFEC AFTER EXEC
-EXP°D FP11-E UBREAK TARGET

CPREVIOUSLY VERIFIED]

CROM/LAXCHES, JREG/BUA, FP.EMIT.E, F.BUS.E/ENABLES/DRIVERS

CROM/LATCHES, BUT<2:0>.LOGIC, ECR(ER=0)

;

3

3 ACO -EACSF] DATA

3}

3 MFACO% ~EALSF] DATA, IN MEMORY
14

’ RO

3 R3

H R4 ~TABLE CHNTR

3 R3 -DATA TABLE PTR
3

3 ememece—ee

3 HDDULE/ERRDR INPOD:

3

} FNUA/KB

H

4

¥ FEXP/KX9

3

;

3 FMUL/K10

H {PREVIODUSLY VERIFIED]
;

H FALU/K11

H

b

;

PR AN R A AN AR AR AR RN AN AR AR R RN R R R AR RN RN REN AR RN

TST26: SCOPE
’
LDFPS  $040040 3 INTR-DISAB/F-MODE/TRUNC
CLRB  FPLENF 7SET F-MDDE KEY
woy #405,RS 3PTR TO DATA TABLE
mov #12.,R4 F#TABLE ENTRIES
J*DATA TABLE LOOP ENTERS HERS®
10s:  INC DWLOOP ;BUMP CLOCK IN.A.LDOP COUNT
MOV (R5)+,MFACO+0 FGET ECSF FOR ACO
CLR MFACO+2 3
uOV (R5)+,R3 3GET EXP”D UBRK ADDR
ZAPHFP FRE-INIT HFP
LoUB »SETUP EX2°D UBRK ADDR
’
ERRPNT ;DONT CHANGE DATA [N ERROR LOOQP
3===-----ERROR~LOOP-ENTERS-HERE-——===—=
H
LOF MFACO,ACO JGET ECSFJ UPERAND
LDFPS  §040060 7SET FMM=1
63§:  ABSF  ACO JELSF=01 INTO ER
TST8  LPTITE 3IF TIGHT LOOP-ON-ERROR SET, THEN HANS IN LOOP
BNE 635 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)
’
MED /RFEC 7GET FPSHIYFEC AFTER
cHP RO, #140016 3DID HFP UBREAK?
BEQ 205 3BR IF YES
ERROR 16 3HFP DIDN®T UBRK

JUEXPNT ER=0 DATAPATH ERR"



POP-11/60 FP11-E HARDWARE DIAGHNOSYIC MACY11 30(1046) 02-SEP-77 22341 PAGE 69 SEQ 0071

DQFPEA.P11 02-SEP-T7 17350 126 EXPNT, (ER=0) W/®™ABSF® SEQ. 0091
3658 . 3 E-UBRK = EXP°D HFP UBRK TARGET
3659 3 R-FPSHI/FEC = RCYD FPSHI/FEC APYER EXEC
3660 3 EALSFY = EXPHT SF OPERAND
3661 3
3662 . 3*NEXT DATA PATTERN®
3663 012034 077431 . 2082 so8 R4,108 3COUNT & LOOP
3664 012036 104416 ZAPHFP 308 LEAVING TEST
3665 012040 000430 ' BR 5727 1T JNEXY TEST WHEN DONE
3666
3667 3
3668 SINETITELELIRETINIZERRIITLIERTIATENERIE0000000008000800700042000810001117
3669 H
3670 F} DATA FOR ABOVE TES?TS
3571 »
3672 3 ELSF] “ABSF"
3673 ’ (LDF)  UBRK
3674
;s;s 012042 000000 000033 4053 000*3, 033 3ZERO .
676
3677 012046 000200 000032 001*s, 032 3
3678 012052 (00400 000032 002%s, 032 3
3679 012056 001000 000032 004*s, 032 3
3680
3681 012062 000000 000033 000*s, 033 »ZERO
3682
3683 012066 002000 000032 010%s, 032 3
3664 012072 004000 000032 020%s, 032 3
3685 012076 010000 000032 040*s, 032 3
3686 .
3687 012102 000000 000033 000*s, 033 3ZERD
3688
3689 012106 020000 000032 100*s, 032 3
3690 012112 040000 000032 200*s, 032 3
3591
3692 012116 000000 000033 000*s, 033 3ZERD
3693
3694
;:g; ,,!l.t.ttttﬁt'ﬁtttttltt.tttt..._.ﬁl't..!t""i"...tiﬁ'tt.ﬁttt'ﬁt.
3697 3*TEST 27 EXPNT, EALU ADD/CARRY LOSIC W/"MULF™
3698 3
35699 3 THIS TEST RUNS DATA PATTERNS THRU THE EXPONENT ALO
3700 3 T0 CHECK ITS ABILITY TO PERFORM THE “ADD™ FUNCTION.
3701 ’ THE "MOLF™ INSTROCTION FLOW IS UTILIZED, BUT IT IS ABORTED
3702 3 DURING MICROSTATE “"NULFZ.04%, SO THE STORED EXPONENT SUM
3703 3 IS **§0Y** RE-COWPENSATED BY ~(200) AFTER THE ADDITIORN.
3704 H
3705 3 THE RESULY “ELOF) <~ EALDFI-PLUS-EBLSFI"
3706 3
3707 3 IS THE ACTUAL VALUED STORED IN THE DESTINATIDN ACC.
3708 3
3709 3 —eeem————n
3710 3 REGISTER/LOCATION USE:
3711 3
3712 3 MFACD+ -EACDF] EXPNT OPERAND-A
3713 3 MFACl+ -EBLSFY EXPMT OPERAND-B
PDP~11/50 FP11-E HARDWARE DIAGNOSTIC MACY11l 30(1046) 02-SEP-T77 22:41 PAGE 70 SEQ 0072
DQFPEA.P11 02-SEP-77 17:50 1217 EXPNT, EALU ADD/CARRY LOGIC W/"MULF™ SEQ 0092
3714 3 MFAC2¢ <-EXPECTED EA-PLUS-EB EXPNT SOUM
3715 3 MFAC3+ -RECEIVED EA-PLUS-EB EXPNT SUNM FROM HFP
3716 3
3717 3 Aco ~EACDF] EXPNT, RECEIVED SOM
3718 3 AC1 ~EACDF] TENP.
3719 3 AC3 -EBLSF] EXPNT DPERAND
3720 ;
3721 ’ RO ~RCVD FPSHI#PEC
3722 3 R3 ~HFP UBRK ADDRESS, “MULFZ.04"=(200)
3723 3 RS ~DATA TABLE PTR
3724 3
3725 3 mmmmee- -—
3726 ; NDDULE/ERROR INFD:
3727 3
3728 3 FRUA/KS
gggg 3 CROM/LATCAES, JREG/BUA, FIR.SF/DF, F.BUS.E/ENABLES/DRIVERS
3
3731 5 FEXP/KY
37132 [} CROM/LATCHES, BUTC2:0>.LOGIC, ESPAD.A/B,
3132 ; ESPAD.A/B.ADDR, EALU.DATA/CNTL(A-PLUS-B/CARRY)
37 3
3135 3 FMUL/K10
3736 ; CPREVIOUSLY VERIFIED]
3737 H
3733 ; FALO/K11
3139 3 CPREVIOUSLY VERIFIED)
3740 ]
314[ ,’ AR RN AR N AR R A R N R AR R R R AN AN RN A RN AN AR N AR AR AR AR NN NN ES
3742 012122 000004 TST27: SCOPE
3743 ;
3741 012124 170127 040000 LDFPS  #040000 3 INTR-DISAB/F -MODE
3745 012130 012705 012310 MOV #40$,R5 3DATA TABLE °TR
3745 012134 105037 002624 CLRB FPLENF 3F-MODE KEY
3747 012140 005037 002650 CLR MFACO+2 3WORD-B IS ZERDES, FOR TYPEOOT
3748 012144 005037 002660 CLR MNFACL#2 3
3749 012150 005037 002570 CLR MFAC2+2 3
3750 3
3751 3*DATA LOOP ENTERS HERE*
3752 012154 005237 002640 10$: INC DWLOOP 3BUMP CLOCK IN.A.LODP COUNT
3753 012160 012537 002545 MOV (R5)+,MFACO+0 3GET EACDF)
3754 012164 100447 BMI 393 JIF <0, DONE
3755 012166 012537 002656 uov (R5)+,MFACL+0 $GET EBLSF1
3756 012172 012537 002566 MoV (R3)+,MFAC2¢0 JGET EXP“D EALDFI+EBLSFY
3757 012176 172537 002646 LDF MFACO,AC] 3SETUP EALDF1, TEXP
;;gg 012202 172737 002656 LDF MFAC1,AC3 JSETUP EBCSF1
3
3760 012206 104406 ERRPNT 3D0NT CHANGE DATA IN ERROR LOOP
3161 jumm———— ERROR-LOOP-ENTERS~HERE~=====m=
3762 3
3763 012210 104416 ZAPHFP JINIT AFP, SET FEC=(377)
3764 012212 012703 000200 MOV #200,R3 3SETUP MULFZ.04 YICROADOR
3765 012216 170003 Lous 3RESET UBRK IF ALTERED
3765 012220 170127 040020 LDFPS 4040020 SINTR-DISAB/F-MODE/FMM=1
3767 012224 174100 6353 STF AC1,ACO ;COPY TEMP. TO EALDF)
3768 012226 171003 MULF AC3,ACO 3FORM ECDF) <~ EACDF1-PLUS-EBCSF)

3769 3 CABORT @ MULFZ.04)



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

!;C'll 30(1046) 02-SEP-T77 22341 PAGE 71 SEQ 0073
127

DQFPEA.P11 02-58P-77 17:50 EXPNT, EALU ADD/CARRY LOGIC W/"MULF® SEQ 0093
3770 012230 105737 002645 TST8 LPTITE . 3IF TIGHT LDOP-DN-ERROR SET, THEN HANG IN LOOP
3771 012234 001373 BEE 635 3 WITH/ LINE-CLOCK OFF, & PPS(PID=1/FMM=0)
3772 1]

3773 012236 0756500 000035 MED #RPEC 3CET RO=FPSHIFFEC AFTER INSTR
3774 012242 174037 002676 sTr ACO,MPAC3 3STORE ANSMER
3775 012246 042737 000177 002676 BIC KLT77,MPAC3+0 JIGNORE FRACTION PORTION
3775 012254 005037 002700 cLe NFAC3+2 3
37117 ' 3
3778 012260 020027 140016 cup RO, $140016 3DID HFP ABORT VIA UBRK ??
3779 012264 001401 BEQ 15§ 3BR IF YRS
3780 012266 104053 ERROR  S3 3NO ~ BFP SEQUENCING ERROR
3781 J®EXPNT EALU EA+ES MOLF/SEQ ERR™
3782 ’ E-UBRK = EXP"D HFP UBRK TARGET
3783 ’ R-FPSHIFEC = RCY”D FPPSHI/PEC, EXP°D TO BE (140016)
3784 3 EACDEY = EXPET DF OPZRAND
3785 3 EBLSFY = EXPNT SF DPERAND
31786 3 EXPD EA+EB = EXPECTED EA+EB EXPNY
3787 3 RCYD EA$EB = RECEIVED EA+EB EXPNT
3788 H
3789 012270 023737 002666 002676 1583 cHp MPAC2+0,MFAC3+0 $3(EXP’D A¢B) = (RCV"D A+B) ???
3790 012276 001726 BEQ 105 $BR IF OK
3791 012300 104077 ERROR 77 JELSE EXPET-ALDU/A+B ERROR
3792 3™EXPNY EALU EA-PLUS-ER RESULT ERR®
3793 ’ E-UBRK = EXP"D HFP. U3RK TARGE?
3794 3 R-FPSHI/FEC = RCYV"D FPSHI/FEC APTER EXEC
3795 3 EALDFY = EXPNT DF OPERAND
3796 3 EBLSF] = EXPNT SF DPZRAND
3797 3 EXPD EA+EB = EXPECTED EA+EB EXPNY
3798 F RCVD EA+ED = RECEIVED EA+EB EXPAT
3799 3
3800 012302 000724 BR 10§ 3MORE
3801 b
3802 3*DONE WITH THIS TEST*
3903 012304 104416 3953 ZAPHFP 3CLEAR THE WORLD
3504 012306 000445 BR TST30 3 FMEXT TEST
3805 3
3806 3
gﬂog SEERREERITIEARI IR RREAQPEELLEEELLIOALLETTIIIIIANELINIINENIINENILII LYY
80 3
3809 3 DATA FDR ABOYE TEST:
3810 H
3s11L ) OPND-A 0PWD-8 ANSHER 3 ESPAD.ACLDFI + ESPAD.BLSFY = ESPADIDF)
3812 3 3 -—-=
3813
3814 012310 025200 025200 052400 405: 025200, 025200, 052400 ;(00,02101.0101)#(00.0101.0101)=(00.1010.1010)
3815
38156 012316 052400 052400 025000 052400, 052400, 025000 ;(00.1010.1010)+(00.1010.1010)=(01.0101.0100)
3817
3818 012324 052400 025200 077600 052400, 025200, 077500 ;(00.1010.1010)+(00.0101.0101)=¢00.1111.1111)
3819
3820 012332 025200 052400 077600 025200, 052400, 077600 3(00.0101.0101)+(00.1010.1010)=(00.1111.1111)
3821
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 MACY11 30(1046) 02-SEP-77 22:41 PAGE 72 SEQ 0974

DQFPEA.P11 02-sEP-77 17350 127 EXPNT, EALU ADD/CARRY LOGIC W/"MULF® SEQ 0094
gazg 012354 022600 050500 003400 022600, 050500, 003400 ;(00.0100.1011)+(00.1100.0011)=(01.00060.1119)

82
3828 012362 055000 017000 074000 055000, 017000, 074000 3(00.1011.0100)#(00.0011.1100)=(00.1111.0000)
3829
3830 012370 051200 032200 003400 051200, 032200, 003400 ;(00.1010.0101)+(00.0110.1001)=(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
3836 012412 051200 022600 074000 051200, 022600, 074000 ;(00.1010.0101)+(00.0100.1011)=(00.1111-0000)
3847
3838 012420 100000 100000 ;<CEND>
3839
3840
3841
3842 ,;Itt'lll-tll..ﬁ*tht'ttlt.lﬁt.t.'tit'tt".ittltttt"'Qllt..ttlttﬂ
3843 I*TEST 30 EXPHY, COUNTER/PRE-SARFT-QUOT WITH “MAS™
3844 3
3845 3 THIS TEST VERIFIES THE EXPONENT:
3815 3
3a4g 3 PRESHIFT-QUOTIENT ROY (OUTPUT TO COUNTER)
384 1
3849 3 AND "COUNTER™ AND BUT(CDUNT)
3850 3
3851 3 FOR VALUES IN THE "ER® OF (000) TO (077).
3852 ;
3853 3 THE TEST DOES THE FOLLOWING, BY USING THE "MAS™ INSTRUCTIUN:
3854 H
3845 3 1) ETAC1] <~ (000)
3856 3
3857 3 2) CNTR <- PRESHIFT-QUOT-RIM( ERCS20> )
3858 3
35%; 3 3) BUT(CHT) URTIL CNTR=(17), LOOP: ECAC)] <- ECACLI-PLUS-(001)
386 3’
3861 3 memmemeee
3852 3 REGISTER/LOCATION USE:
3863 3
3864 ; ACO ~"MAS® ERC5:0> INPUT VALUE IN EXPNT
ggeg ) AC2 -"MAS™ CNTR/PRESHFT-CNTR ROM OUTPUT IN EXPNT

6 3
3867 3 RO ~EXP°D EXPNT (AFTER STEXP) IN AC2/EXPNT
36868 3 R2 -RCV“D EXPMNT (AFTER STEXP) FRDM AC2/EXPNT
3869 3 R3 ~ERC5:0> INPUT CNTR, (077)->(000)
3870 3
3871 3 ememmee—e
3872 3 40DULE/ERROR INFD:
3873 3
3874 3 FNUA/KS
3875 3 CROM/LATCHES, JREG/BUA
3875 3
3877 3 PEXP/K9
3878 3 CROM/LATCHES, BUT<2:0>.LDGIC, ESPAD.A/B,
3379 3 ESPAD.A/3.ADDR, EALU.DATA/CNTL, QUOT.ROM/CNTR

RO H
3861 ’ PMUL/K10



PDP~11/50 FP11~-E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 73 SEQ 0075

DQFPEA.P11 02-SEP-77 17:50 130 EXPNT, COUNTER/PRE-SHFT-QUOT WITH “MAS® SEQ 0095
3882 y CPREVIOUSLY VERIFIED]
3883 3
3884 ’ FALO/K11
3885 ’ CPREVIQUSLY VERIFIEZD]
3885 )
3887 ' FY L e TR RARAEARRRR TN
gg:g 012422 000004 ?37303 SCOPE
3
3890 012424 170127 040240 LOFPS  §040240 JINTR-DISAB/D-NODE/TRUNC
3891 012430 012703 000077 uov #077,83 3ERCS20> CNTR, (77)->(00)
3892 H
3893 3*DATA LODP ENTERS HERE®
3894 012434 005237 002640 10$: INC DWLDOP 780MP CLOCK IN.A.LOOP COUNT
3895 012440 176403 LDEXP  R3,ACO . 3R3C510> -> ECACOICS=0>
3896 012442 010301 uoy R3,R1 3
3897 012444 005000 CLR RO JGET RO=EXP°D ECAC2]
3898 012446 071027 000013 DIV $11.,R0 3
3899 012452 005200 Inc RO 3 -
3900 P
3901 012454 104406 ERRPRY JDONT CHANGE DATA IN ERROR LOOP
3902 pom—m—m——— ERROR-LOQP-EWPERS -HERB=m==mvmm
3903 5
3904 012456 170402 CLRD AC2 3ZAP EXPNT BEFORE
3905 012460 170007 6383 uAS 3ECACO] -> PRE-SHFT-QUOT-ROM
3906 3 ~> CNTR =-> INC(ECAC21)
3907 012462 105737 002645 TSTE  LPTITE 71F TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP
3908 012466 001374 BNE 635 7 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)
3909 3
3910 012470 175202 SPEXP  AC2,R2 3GET EXPNT AFTER
3911 012472 062702 000200 ADD #200,R2 ;COMPENSAYE FOR STEXP ADJUSTMENT
3912 012476 020002 cup RO,R2 $(EXP°D) = (RCV°D)??
3913 012500 001401 3EQ 20 3BR IF AGREE
3914 012502 104100 ERROR 100 JELSE ERROR
3915 3“EXPHT CENTR/PRE-SHFT-QUOT-ROM ERR"
3916 3 ERCS5:0> = ER VALUE, INPOT TO QUOT-ROM
3917 ; E-CHTR/EXPNT = EXP°D VALUE OUTPUT FRON CHTR LODP
3918 ; R-CNTR/EXPNT = RCY”D VALUE, FROM ABOVE
3919 3
3920 J*NEXT ER VALUE*
3921 012504 005303 2083 DEC R3 JCOUNT DOWN
3922 012506 002352 BGE 108 3LOOP ON (77)->(00)
3923
3924
3925

PDP-11/50 FP11-E HARDWARE DIAGNOSTIC MACY1l 30(1046) 02-SEP-77 22:41 PAGE 74 SEQ 0076
DAFPEA.P11 02-SEP-77 17:50 31 TFORKC(ADD+5UB)*M01, SUMPATH/MO*R(6+7) DECODE SEQ 0098
3925 ,,..'l'.ﬁtt'ﬂ.'.t.tl.'ll..t.Q.t.t.t'!l‘..ltttttt‘ﬁli*l.ttt.t.tttﬂl’
3927 F*TEST 31 IFORKE(ADD+SUB)*¥0), SUMPATH/MO*R(6+7) DECODE
3928 H
3929 3 THIS TEST EXERCISES THE IFDRXC(ADD+SUB)*MODEO) LOGIC OF THE
3930 3 AFP INSTRUCTION DECODE. SPECIFICALLY TESTED IS THE "SUNPATH™
3931 H DECOGDE LOGIC, WHICH IS BITK4> DF THE TARGET MICROADDRESS.
3932 3 MODE-~O*REG(S5/7) IS ALSO EMPLIVED, TO CHECK THAT TARGET BETSC2:0>
3933 ] ARE FORCED TO "111%.
39314 ?
3935 H A SUMMARY OF THE TESTS IS AS FOLLOWS:
3935 ]
3937 3 UBRK SUMPATH ADDLLI/SUBLH] S$S~XOR-SD
3938 H ———
3933 3 147 L ADD L H CL,H]
3940 2 167 H ADD L L fL,L]
3941 H 147 L sUs H L CH,HY
3942 3 167 L] sus H H CH,L]
3943 i
3944 H HOTE THAY BOTH EACOF] AND EBCSF] = (000), AND MODE-Q*REG(6)
3945 i IS EMPLOYED. THIS EFFECTIVELY DISABLES THE RANGE CODE ROM FOR THIS
3945 ; TEST [IE, TARGET BIFSC3:0>="0111%],
3947 ;
3948 ;
3943 } seemecceaa
3950 3 REGISTER/LOCATION USE:
3951 H
3952 H MFACO+ -COPY OF ACO/AC1
3953 3 MFACl+ -COPY OF AC3/ACE
3954 H
3955 b ACO ~(TEMP) OF AC1
3956 3 ACY -SD SIGN BIT, EXPNT=(000)
3957 ? AC3 =55 SIGN BIT, EXPNT=(000)
3958 ’ AC6 ~COPY OF AC3
3959 3 !
3960 3 RO =RCY°D FPSHI/PEC AFPER "ADDF/SOBF™ INSTR
3961 ] f3 —TARGET MICROADORESS EXP"D (147/167)
3962 3
3963 3} emememme——ae
3964 3 MODULE/ERROR INFO:
3965 3
39566 ; FRUA/KS
;9:; 3 CROM/LATCHES, JREG/BUA, SUMPATH, IFORK.DECODE
9 b4
3969 3 FEXP/K9
3970 H CROM/LATCHES, BUT<2:0>.LOGIC, SSPAD.A/B, S$5/SD.LODGIC,
3971 3 EXPNT.RANGE.CODE-LOCIC
3972 H
3973 ; FYUL/X10
3974 ? CPREVIDUSLY VERIFIED]
39175 H
3976 3 FALU/K11
3977 3 CPREVIOUSLY VERIFIED]
3978 k4
3979 ,,.!lltl'.‘kii'tt’*t.."!n.tttt..ﬁ!'.tl!l!t’.t'l!'kt...ﬂl'tt"..tt
3980 012510 900004 TST31: SCOPE

3931 3



PDP-11/60 FP11-E HARDWARE DIAGMOSTIC

DQFPEA.PLL

3982
3983
3984
3985
3986
3987
3988
3989
3990
3991
3992
3993
3994
3995
3996
3997
3998
3999
4000
4001
4002
4003
4004
4005
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
1027
4028
4029
4030
4031
4032
4033
4034
4035
4036
4037

PDP-11/60 FP11-t HARDWARE DIAGNOSTIC

012512

012516
012520
012524
012526
012532
012536
012542
012546
012552

012554
012556

012560
012564

012566
012572
012576
012600

012602
012604
012610
012612
012616
012622
012626
012632
012636

012640
012642

012644
012650

012652
012656
012662
012664

DQFPEA.P11

4038
4039
4040
4041
4042
4943
4044
4045
4046
4047
4048
4049
4050
4051
4052
4053
4054
4055
4056
4057
4058
4059
4060
4061
4062
4063
4064
4065
4066
4067
4058
4069
4070
4071
4072
4073
4074
4075
4076
4077
4078
4079
4080
4081
4082
4083
4084
4085
4086
4037
4083
4089
4090
4091
4092
4093

012666
012670
012674
012676
012702
012706
012712
012716
012722

012724
012726

012730
012734

012736
012742
012746
012750

012752
012754
012760
012762
012766
012772
012776
013002
013006

013010
013012

013014
013020

013022
013026
013032
013034

02-SEP-77 17:50

105037

1044156
012703
170003
172537
174137
172737
174337
170127
104406

174100
172006

105737
001373

076600
020027
001401
104101

104416
012703
170003
172537
174137
172737
174337
170127
104405

174100
172006

105737
001373

076600
020027
001401
104101

002524

000147

003002
002646
003060
002656
040020

002645

000035
140016

000167

003060
002646
003060
002656
040020

002645

000036
140016

02-SEP-T77 17250

104416
012703
170003
172537
174137
172737
174337
170127
104406

174100
173006

105737
001373

076600
020027
001401
104101

104416
012703
170003
172537
174137
172737
174337
170127
104406

174100
173006

105737
001373

076600
020027
001401
104101

000147

003002
002646
003002
002656
040020

002645

000036
140016

000167

003060
002646
003002
002656
040020

002645

000036
140016

MACY11 3
31

0(1046) 02-SEP-77 22:41 PAGE 75

SEQ 0077

IFORKC(ADD+SUB)*M0], SUMPATH/HKO*R(6+7) DECGDE SEQ 0097
cLRr8 FPLENF . JF-MODE KEY
i
SUMPATHLL1--UBRK(147)~--"ADDF*[L]1--SSCL1. XOR.SDLHI=(A)~eomm
ZAPRFP JINIT TD AFP, SET FEC=(377)
NOV #147,R3 JHFP TARGET ADDRESS
Lovus »INTO UBRK
Lor FPMOAP,ACL 3EC1,63 <- (000), SC1,62 <- SD <- 1
StF AC1,NFACO JSAVE IN NEMORY
Lor FPZERO, AC3 3EL3,6] <~ (000), SC3,6]3 <~ 55 <~ O
stf AC3,MFACY JSAVE 1B MEMORY
LDFPS  §040020 JINTR-DISABL/F~MODE/FMN=1
ERRPNT J0UNT CHANGE DATA IN ERROR LOOP
| S aatiated ERROR-LOOP-ENTERS ~HERE-~~~~-——
6082 sTr AC1,ACO 3COPY DEST. ACC
ADD¥ AC6,ACO 3SF=M0*R6, ER <~ EALDFI-EBCLSF]
3SD <- SCDF]I, SS <~ SLSF]
TSTB LPTITE J1F TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP
BNE 605 7 WITH/ LIME-CLOCK OFF, & FPS(FID=1/FMM=0) -
. 3
MED #RFEC JGET FPSHISFEC AFTER
CMp RO, #140016 ;0ID HFP UBREAK ?27?
BEQ -+4 3BR IF YES
ERROR 101 JELSE SIGNAL ERROR, WRONG PATH
3®IFORK/(ADD+SUB)*MO0 SUMPATH/MO*R6 ERR™
H E-UBRK = EXP“D HFP UBREAK TARGEY
H R-F¥PSHI/FEC = RCV*D FPSHI/FEC AFTER, EXP°D (140015)
3 SD/EACOFY = SD SIGHN BIT, EA=(000)
} SS/EBLSF) = SS SIGN BITY, EB=(000)
H
3
$=======SUMPATHCHI--UBRK(167)--"ADDF*CLI--SSTLI. XOR.SDLLI=CLY~~~~~=~
ZAPHF? 3 INIY TD dFP, SET FEC=(377)
NOV #157,R3 JHFP TARGEY ADORESS
LDOB 3INTO UBRX
LOF FPZERO,AC ;Er1,61 <- (000), SC1,63 <~ SD <- 0O
SYF AC1,MFACO JSAVE IN MEMORY
LDF FPZERO, AC3 £C3,61 <- (000), 5C3,6) <~ S5 <~ 0
STF AC3, MFACY 3SAVE IN MEMORY
LOFPS #040020 $INTR-DISABL/F-MODE/FMM=1
ERRPAT 7DONT CHANGE DATR [N ERROR LOOGP
§ oo ERROR-LOOP-ENTERS~HERE~~~~~wmm=
6182 ste AC1,ACO sCOPY DEST. ACC
ADDF ACS ,ACO ;SF=NO*R6, ER <- EALDFJI-EBLS3F)]
35D <~ SLDF1, SS <- SCSF]
1STB LPTITE sIF TIGHAT LOOP-UN-ERROR SET, THEN HANG IN LDO”
BNE 515 3 WITH/ LINE-CLICK OFF, & FPS(FID=1/F4YM=0)
’
MED #RFEC 3GET FPSHI#FEC APTER
Ccup RO, F140016 301D HFP UBPEAX 2?7
BEQ o+4 3BR IF YES
ERROR 101 JELSE SIGNAL ERROR, WRONG PATH
J"IFORK/(ADD+SUB)*MO SUMPATH/MO*R6 ERR™
; E-UBRK = EXP"D HFP U3IREAK TARGET
; R-FPSHI/FEC = RCU'D FPSHI/FEC AFTER, EXP°D (140016)
H SD/EACDPY = SD SIGN BIT, EA=(000)
3 SS/EBCSF) = SS SISN 3IT, EB=(000)
MACY11l 30(1046) 02-SEP-77 22:41 PAGE 76 SEQ 0078
31 IFORKL(ADD+SUB)*M01, SUMPATH/MO*R(6+7) DECODE 382 0097
;
pmmm————- SUHPITE[L]--UBNK(I41)~~'SUBP'(HJ—-SS[H] KOR.SDCHI=[LY~=e—wnu
ZAPH ;INIT TO HFP, SET FEC=(377)
L)) #147,R3 FHFP TARGET ADDRESS
LooB ;INTO UBRK
LDF FPMOAP,ACL JEC1,6) <~ (000), 5T1,5) <- SD <~ 1
SYF AC1,NFACO 7SAVE IN MEMORY
LOF FPMOAP,ACI 3EC3,6) <- (000), SC3,63 <~ S5 <- 1
STF AC3,NFACL 7SAVE IN MEMORY
LDFPS #040020 INTR-DISABL/F-MODE/FMM=1
ERRPNY 7DONT CHANGE DATA IN ERROR LOOP
t Sebutuindutndeded ERROR-LOOP-ENTERS-HERE-~~~vemn
6252 STF AC1l,ACO 3COPY DEST. ACC
SOBF AC6,ACO 3SF=MO*R6, ER <~ EALDFI-EBLSF]
3SD ¢~ SCOF1, SS <~ SLSF12
TSTB LPTITE ;IF TIGHY LOOP-ON-ERROR SET, THEN HANG IN LODP
BRE 625 7 WITH/ LIME-CLOCK OFF, & FPS(FID=1/FMM=0)
H
MED #RFEC JGET FPSHISFEC AFTER
.14 RO, #1400156 7DID HFP UBREAK 2?2
BEQ .+ 7BR IF YES
ERROR 101 JELSE SIGNAL ERROR, WRONG PATH
J"IFORK/(ADD+SUB)*M0 SUMPATH/NO*RG ERR"™
3 E-UBRK = EXP’D HFP UBREAK TARGET
H R-PPSHI/FEC = RCV"D FPSHI/FEC AFTEP, EXP°D (140016)
H SD/EACD?I = SD SIGN 3IT, EA=(000)
H SS/EBLSF]1 = SS SIGN BIT, EB=(000)
3
14
R SUMPATHCH)--UBRK(167)~-"SUBF*CHI~~SSTAI. XOR.SOLLI=LH)mmmmuun
ZAPHFP INIT TO HFP, SET FEC=(37T7)
MOV #167,R3 ;HFP TARGET ADDRESS
Lous JINTO USRK
LOF FPZERD,AC1 EL1,63 <~ (000), S[1,5] ¢~ SD ¢~ 0
STF AC1,NPACO 3SAVE IN NEMORY
LoF FPMOAP,AC3 #EC3,6) <- (000), SC3,61 ¢- S5 ¢~ 1
STF AC3,MFACL JSAVE IN MEMORY
LOFPS #040020 3 INTR~DISABL/F-MODE/FMM=1
ERRPNT 3DONT CHANGE DATA IN ERROR LOOP
}=====~---ERROR-LOOP-ENTERS-HERE~~==www-~
635: STF AC1,ACO ;COPY DEST. ACC
soBF AC6,ACO $SP=MO*R6, ER <~ EALDFI-EBLSF]
3SD <~ SCDF1, SS <~ SC[SF1
7578 LPTITE 3IF TIGHT LUDP-ON~ERROR SET, THEN HANS IN LODOP
BNE 63% 3 WITH/ LINE-CLIUCK OFF, & FPS(FID=1/FMM=0)
H
MED #RFEC sGET FPSHIFFEC AFTER
cup RO,#140016 ;DID HFP UBREAK ??
BEQ -t4 3BR IF YES
ERROR 101 sELSE SIGNAL ERROR, WRONG PATH
7" IFORK/(ADD+SUB)*MO SUMPATH/MO*R6 ERR"
H E-UBRK = EXP"D HFP URREAK TARGET
i R-FPSHI/FEC = RCV'D 7PSHI/FEC AFTER, EXP"D (140016)
i SO/EACDFY = SD SISN 3IT, EA=(000)
; SS/EBLS3F] = SS SIGN AIT, EB=(000)



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC HMACY1l 30(1046) 02-SEP-77 22141 PAGE 77 SEQ 0079

DQFPEA.P11 02~SEP-77 173250 131 IFORKC(ADD+5UB)*M01, SUMPATH/MO*R(6+7) DECODE SEQ 0099
4094 . . 3
4095 013036 104416 ZAPRFP JINIT HFP
4096
4097
4098
4099 N ,,tt.ttttttt'lttt.t.Q'tl.....Qtttthﬂtt.tttttt.tﬁt.'tt.ttt'ttttil
4100 J*TEST 32 1FORKL (ADD+8UB)*M01, EXPNT(A+B)=ZERO DECODE
4101 ’ 3
4102 ) THIS YEST CHECKS YHE BAUXX1=ZERO & EBCXXI=ZERO DETECTION
4103 ) LOGIC OF THE IFORK/RITE DECODE. THIS LOGIC FORCES THE
4104 3 RANGE.CODE RON TO BE DISABLED, AND DUTPUY CODE="000".
4105 3
4106 3} ———caemes
4107 ’ REGISTRR/LOCATION USE:
4108 )
4109 3 ACO -EACDF) EXPET VALUE, (000) & (377)
4110 3 AC1 ~(TEMP) OF ACO
4111 ) AC2 ~-EBLSF) EXPNT VALOE, (000) & (377), APPROX. AC6
4112 3 AC4 ~EBLSF] EXPNT VALOE, (000) & (377), APPROX. ACS
4113 3
4114 3 RO ~RCV°D PPSHI/FEC AFTER EXEC
4115 3 R3 ~TARGKT MICROADDRESS EXP“D, (160/170)
4116 >
4117 3 —————————
4118 3 MODULE/ERROR INFO:
4119 3
4120 b FROA/KS
4121 3 CROM/LATCHES, JRES/BUA, IFORK.DECODE
4122 ’
4123 3 FEXP/KY-
4124 3 CRON/LATCHES, BUT<2:0>.L0OGIC,
4125 3 EXPNT.RANGE.CODE-LOGIC, ECR(BA=0/EB=0)
4125 3
4127 i FMUL/K10
4128 3 CPREVIDUSLY VERIFIED]
4129 3
4130 3 FALU/K11
4131 3 CPREVIOUSLY VERIFIED]
:igé ;,.ttt'.tttt.i'it.'."'ttt't't'.ktl't‘..tttt.t.llttit.tltttittttt
4134 013040 000004 TST32: SCOPE
4135 3
4136 y======<EALDF1=(000)~~EBLSPI=(377)~~ER(B)="]"=mcmmuu
4137 013042 104416 ZAPHFP 3INIT TO WFP, SET FEC=(377)
4138 013044 012703 000170 MOV #170,R3 3HFP TARGET ADDRESS
4139 013050 170003 LDUB 3INTO UBRK
4140 013052 172527 000000 LOF #000000,AC1 JEACDFI <~ (000)
4141 013056 172627 044230 LDF #077600,AC2 3EBLSF1 <~ (377)
4142 013062 170127 040020 LDFPS  $040020 7 INTR-DISABL/F-MODE/FMM=1
4143 013066 104406 ERRPNT 3DONT CHANGE DATA IN ERROR LOOP
4144 }=======-ERROR~LOOP-ENTERS-HERE —====nmm
4145 013070 174100 6053 STF AC1,ACO JCOPY DEST. ACC
4146 013072 172002 ADDF AC2,AC0 JER <- EACDF1=(000) - EBLSFI=(377)
4147 013074 105737 002645 7578 LPTITE 3IF TIGHT LOOP-ON-ERROR SET, THEN HANS IN LOOP
4148 013100 001373 BNE 60§ 3 WITH/ LINE-CLOCK OFF, & FPS{FID=1/FMM=0)
4149 3
PDP-11/60 FP11-E HARDWARE DIAGNOSYIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 78 SEQ 0089
DQFPEA.P11 02-5EP-77 17:50 132 IFORKC(ADD+SUB)*M03, EXPNI(A+B)=ZEROD DECODE SEQ 0100
4150 013102 075600 000035 MED SRFEC 3GET FPSHI$FEC AFTER
4151 013106 020027 140016 cup RO, #140016 3DID HFP UBREAK 2?
4152 013112 001401 BEQ 4 38R IF YES
4153 013114 104102 ERROR 102 JELSE SIGNAL ERROR, WRONG PATH
4154 »"IFORK/ (ADD+SUB)*M0 LEA+EBI=0/MO*R6 ERR"
4155 3 E-UBRK = EXP"D HFP UBREAK TARGEY
4156 3 R-FPSHI/FEC = RCY”D PPSHI/FEC AFTER, EXP°D (140016)
4157 3
4158 3
4159 3 ======~EALDF1=(377)-~EBLSF1=(000) --ER(B)="0"~nucuu—
4160 013116 104416 ZAPHFP SINIT TO RFP, SET FEC=(377)
4161 013120 012703 000160 T #160,R3 JHFP TARGET ADURESS
4162 013124 170003 LOUB 3INTO UBRK
4153 013126 172527 044230 LDF #077600,AC1 JEALDFI <~ (377)
4164 013132 172627 000000 LDF #000000,AC2 JEBISF1 <~ (000)
4165 013136 174204 STF AC2,ACH 3ACTUAL EBCSF]
4156 013140 170127 040020 LDFPS  §040020 3INTR-DISABL/F -MODE/FMM=1
4167 013144 104406 ERRPNT JO0NT CHANGE DATA IN ERROR LOOP
4168 }ommemm—— £RROR-LOOP-ENTERS ~HERE~==mwumm
4169 013146 174100 6153 STF AC1,ACO 3COPY DEST. ACC
4170 013150 172004 ADDF AC4,ACO JER ¢~ EALDFI=(377) - EBLSF1=(000)
4171 013152 105737 002645 1ST8 LPTITE ;IF TIGHT LOOP-OM-ERROR SET, THEN HANG IN LODP
4172 013156 001373 BRE 615 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/¥MM=0)
1173 3
4174 013160 075600 000036 MED SRFEC 3GET FPSHI#FEC AFTER
4175 013164 020027 140016 cup RO, $140016 3DID HFP UBREAK ??
4176 013170 001401 BEQ o+4 3BR IF YES
4177 013172 104102 ERROR 102 JELSE SIGNAL ERROR, WRONG PATH
4178 3*IFORK/(ADD+SUB)*HO CEA¢EBI=0/MO*R6 ERR™
4179 3 E-UBRK = EXP"D HFP USREAK TARGET
4180 3 R-FPSHI/FEC = RCV°D FPSHI/FEC AFTER, EXP-D (140016)
4181 3
4182
4183
4184
41 85 , ’ lt....'lt"..titlltlttttt.!lt!'l'.k..ttttt'i't't!.!..ltlttt'.Qﬁ
::gg J*IEST 33 IFORKC(ADD+5UB)*M03, EXPNT.RANGE.CODE ROM CONTENTS
’
4188 ; THIS TEST VARIES THE EXPNT/®ER"<8:0> VALUE THRU ITS FULL
4189 3 RANGE TO VERIFY THE CONTENTS OF THE EXPNT.RANGE.CODE ROM, AND
:190 3 ITS ASSOCIATED GATING LOGIC. "SUMPATH-H"™ IS HELD CONSTANT AT "H",
191 3
4192 3 memmmmmeean
4193 3 REGISTER/LOCATIDN USE:
4194 3
4195 ) MPACO+ -EBCSF] IN MEMORY
4196 H MFACLl+ -EACDF1 IN MEMORY
4197 5
4198 ; ACO -EBLSF] IN ACC, 10 GENERATE ER-VALUE
4199 H AC1 ~EACDF1 IN ACC, TD GENERATE ER-VALUE
4200 3 AC3 -(TENP) FOR TEST, CD°Y OF AC1
4201 3
4202 3 k) -RCV°D "FPSHIRFEC" AFTER "ADDF™ INSTR. EXEC
4203 ; 1 ~ERCB:0> CNTR, (000)->(77T)
4204 3 R2 -¥PS DURING TEST (F/D-MODES, FID=1, FMM=1)
4205 3 R3 ~EXPECTED TARGET ¥ICROADDRESS, FOR LDUB



PDP-11750 FP11~E HARDWARE DIAGROSPIC

DQFPEA.P11

4206
4207
4208
4209
4210
4211
4212
4213
4214
4215
4216
4217
4218
4219
4220
4221
4222
4223
4224
4225
4226
4227
4228
4229
4230
423
4232
4233
4234
4235
4236
4237
4238
4239
4240
4241
4242
4243
4244
4245
4246
4247
4248
4249
4250
4251
4252
4253
4254
4255
4256
4257
4258
4259
4260
4261

013174

013176
013204
013210

013214

013216
013222

013226
013230

013234
013236
013240
013242
013246
013252

013254

013256
013260
013262
013266

013270
013274
013300
013302

02-SEP~-77 17250

000004

012737
105037
012702

005001

005237
004737

103426
004737

104416
170001
170003
172437
172537
170102

104406

174103
172300
105737
001373

076600
020027
001401
104103

000036
002524
040020

002540
013334

013440

002546
002656

002645

000036
140016

001342

POP-11/60 FP11-E HARDWARE DIAGNDSTIC

DAFPER.PLL

4262
4263
4264
4265
4266
4257
4268
4269
4270
4271
4272
4273
4274
4275
4276
4277
4278
4279
4280
4281
4282
4283
4284
4285
4286
4287
4288
4289
4290
4201
4292
4293
4294
4295
4296
4291
4298
4299
4300
4301
4302
4303
4304
4305
4306
4307
4308
4309
4310
4311
4312
1313
4314
4315
4316
4317

013304
013306
013312

013314
013320
013322
013326

013330
013332

013334
013340
013342
013346
013350
013352

013354
013362
013366
013370
013376
013404
013406

013410
013416
013420
013422
013426
013434
013436

02-SEP-77 17:50

005201
020127
003741

105137
001403
052702
000732

104416
000524

020127
002005
020127
003420
000261
000207

012737
020127
003003
012737
162737
000241
000207

012737
005701
003002
005037
062737
000241
000207

000777

002624
000200

000402
000376

000200
000402

100000
000200

000200

002556
000200

002656

002646

002646

002545

002656

MACY1l 30(1048) 02-SEP-77 22341 PAGE 79 SEQ 0081

133 IFORKC(ADD+SUB)*M01, EXPNT.RANGE.CODE RON CONTENTS SEQ 0101
3 .

H FPLENF ~-(000)=F-MODE/(377)=D-NODE FLAS

14

, ——————————

] MODULE/ERROR INFO:

b

F) FHUA/KB

3} CROM/LATCRES, JREG/BUA, IFIRK.DECODE

b4

3 FEXP/K9

? CROMN/LATCHES, B01<2:0>.LUCIC, EALU.DATA/CNTL(A-NINUS-B),
7 EXPNY.RANGE.COBE-LOCIC

3

3 FNOL/K10

] CPREVIOUSLY VERIFIED]

b4

14 FALU/K11

3 CPREVIOUSLY VERIFIED]

3

IR AR AR AR AR R AR AR R AR AN RN AR AR AR A AN AR R R AR TN AR RANA N RS
TST33: SCOPE

H
MOV #30.,$TINES 330. ITER. OF THIS TEST
CLRB FPLENF 3SET F-NODE KEY
"oV #040020,82 3F-MODE & FMM=1 FPS

’
3*LO0OP ON F/D-MODE EMTERS HERE®*
Rl

1$: CLR 3SET ERC8:0>=000 TO START LOOP
}
7*DATA LODP DK ERCB30> ENTERS HERE*
283 mc DWLDOP 7BUMP CLOCK IN.A.LOOP COUNT
JSR PC,GTEAES JCALCOLATE ™EA™ & "EB™ REQ"D TD GENERATE
3 THIS ™ER™ FROM "ER=EA-MINUS-ER"
acs 35% 31IF SET, CAN®T DO THIS ™ER™ VALUE
3
JSR PC,RNCCOD 3GET R3 = EXP-D UBRX ADDR FOR
3 TRIS “ER™/RANGE CODE
ZAPHFP 3INIT TO HFP, SEY FEC=(377)
SETF 3F~MODE
Lous 3LOAD HFP W/ EXP®D TARGET NICROADDR.
LD¥ MFACO,ACO JEBLSF] FROM MFACO
LDF MPACL,ACY JEACDF] FROM MFAC1
LDFPS R2 3F/D-MODE & FMM=1
H
ERRPNT ;DDONT CHANGE DATA IN ERROR LOOP
§om—mm——— ERROR-LOOP-ENTERS-HERE~~~—~v>—=
1
6353 “srr AC1,AC3 3COPY DEST DATA
ADDF ACO,AC3 sIFORK(RITE), ER = EALDF=31 - EBLSF=91
TsTB LPTITE JIF TIGHT LOOP-DN-ERROR SET, THEN HANG I¥ LOOP
BNE 635 5 WITH/ LINE-CLOCK OFF, & FPS(FID=z1/FMM=0)
3
MED SRFEC 3GET FPSHIRFEC AFTER
cup RO, #140016 3DID HFP UBREAX ?
BEQ 35§ JYES -~ DN TO NEXT DATA SET
ERROR 103 JHFP MISSED THE TARGET
MACY1l 30(1046) 02-SEP-~77 22:41 PAGE B0 SEQ 0082
133 TFORKC{ADD+SUB)*M0], EXPNT.RANGE.CODE ROM CDNTENTS SEQ 0102

;" IFORK/(ADD+SUB)*NO EXPNT RANGE.CODE ROM ERR™

E-OBRK = EXP’D HFP. U3REAK TARGET
~FPS-~ = HFP FPS STATUS WORD BEFDRE UBRK (F/D-MODE)
ER<B30> = VALUE IN ER DURING TEST
R-FPSHI/FEC = RCV®D FPSHI/FEC AFTER, EXP“D (140016)
EBCSF) = EXPNY VALUE IN EB, YD GENERATE ER VALUE
EACDF] = EXPNT VALUE IN EA, TO GENERATE ER VALUE

3

[T VR VRV VN

S*NEXT “ER" VALOE"

3s5s$: INC Rl 7BUMP "ER™ LOOP CHNTR
cup RL, #7177 ;AT UPPER LIMIT ?
BLE 25 NOT YET
3}
J*NEKT FPS(F/D) VALOE*
COMB FPLENWF 3 INVERT SENSE OF F/D KEY
BEQ 39s 3DONE IF (0) AGAIN
BIS :2121,R2 3ELSE SET D-MODE IN FPS
BR

JAND LOOP ONF “ER™ AGAINR
:
3*DOME WITH TESTING*
3981 ZAPHFP JCLEAN UP HFP AFTER
BR TST34 1] 30N TO NEXT TEST
¥

}
SUTTILINIZLEENEI 0T LITT0 00000 A080ELLTETEEIT222000000000010000¢1110

3
; SUBR TO GENERATE WECESSARY EACDF3I(MFAC1) AND EBLSFI(MFACO)
; EXPNT®S TO FORM ERCB:0> VALUE REQ®D
3
3 Rl = INPUT ERCB:0> VALUE, (000)->(777)
; MFACO = EBLSF) EXPNT VALUE
3 MPACL = EACDF] EX2NT VALDE
3
GTEAEB: CNP R1, #402 JER >= 402 ?
BGE 10§ 38R IF YES
cHp R1,8376 JER <= 376 ?
BLE 20§ 3BR IF YES
SEC 3(377)-(401) RANGE CAN°T 0O
RTS pC JAND EXIT
3
10s: MoV #200,MFAC1+0 JEATDFY = 001¢14:07>
cHp R1, $402 FAT ER=402 ?
BGT 115 38R IF PAST
MDY #100000,MFACO+0 JRESET EBLSF] CNTR
115s: 508 #200,MFACO+0 3COUNT DOWN
cLe 30K RETURN
RTS PC $AND EXIT
3
205: vov #200,MFACO+0 JEBLSF1 = 001<14:07>
ST R1 JAT ER=000 ?
BGT 21§ JBR IF PAST
CLR MFACLEO SRESET EALDFY CNTR
215: ADD #200,MFAC1+0 ;COUNT UP
cLe ;0K RETURN
RTS PC 3AND EXTT



PDP-11760 FP11-E HARDWARE DIAGNDSTIC

DQFPEA.P11

4318
4319
4320
4321
4322

4343
4344
4345
4346
4347
4348
4349
4350
4351
4352
4353
4354
4355
4356
4357
4358
4359
4360
4361
4362
4363
4364
4365
4356
4367
4368
4369
4370
437
4372
4373

013440
013444
013446
013450
013452
013454
013460
013464
013470
013472
013474
013476

013500
013506
013514
013522
013530
013536
013544

012703
020123
002402
022323
000774
016346
015303
105737
001001
005003
052603
000207

000000
000001
000002
000014
000031
000071
000400

02-SEP-77 17350

013500

177774
1717112
002624

000000
000000
000000
000000
000001
000000
000000

000161
000162
000163
000165
000164
000164
000174

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

DAFPEA.P11

4374
4375
43176
4377
4378
4379
4380
4381
4332
4383
4384
4385
4386
4387
4388

013552
013560
013566
013574
013602

02-SEP-77 17:50

000710
000750
000765
000777
007777

000001
000000
000000
000000

000174
000175
000173
000172

MACY11 30(1046) 02-SEP-T7 22:41 PAGE 8% SEQ 0083
T33 IFORKCCADD+SUB) *M01, EXPNT.RANGE.CODE ROM CONTENTS SEQ 0103

METHOD:
BR = EALDF1 - EBLSF]

000 001 001 1

oee ese 001 1 op Count
376 m 001 \/

377 \

400 >-CAN°T BE DONE

401 /7

402 001 mn 1

oo 001 eon ] DOWN COBNT
777 001 T002 A/

L e

SUBR YO CET CONTENTS OF RANGE.CODE.RONM, AND
FORM INTO A MICROSREAK TARGET ADDRESS -

21 = INPOUT ERCB30> VALUE, ONTOUCHED
R3 = QUTPUT TARGET MICROADDRESS FOR LDUB
FPLENF = 000=F/377=D HFP NODES

L e T R T R PR U R P P P e

RNGCODs MOV $405,R3 JDATA TABLE PTR .
153 cnp R1,(R3)+ sCINPUT-VALUE) : (TABLE-VALUE)
BLTY 28 7STOP @ NEXT LARGEST
CHP (R3)+,(R3)+ 3BUMP PAST 2 ENTRIES
15 JTRY AGAIN
}PDII!IIS AT NEXT ‘LARCESY - BACK UP 1 ENTRY
238: Mov ~4(R3),~(5P) 7SAVE BASE VALUE
MoV -65(R3),3 3GET D-NODE BITCO0> ALTER CODE
1ST8 FPLENF JF-0R-D MODE ?
BNE 3s JBR IF D
CLR R3 3CODE=0 IF FP-MODE
38: BIS {(SP)+,R3 3FORM COMPOSITE ADOR.
RYS PC 2AND DONE
3
H TABLE FOR AB0VE:
}
H LOW-ER ALTER IFORKC(ADD+SUB) *M0]
3 VALUE CODE MICRDADDRESS
? CODE ER<CB:0>-VALUE
40S5: 000, o, 161 JEQ 000
001, 0, 162 3611 001
002, 0, 163 3612 002-013
014, o, 165 3613 014-030
031, oo1, 164 36T3/NGY 031-070 (D/F~MODE)
071, 0, 164 der 071-377
400, 0, 174 FMET 400-707
MACY1l 30(1046) 02-SEP-77 22:41 PAGE B2 SEQ 0084
T33 - IFORKC(ADD+SUB)*M0], EXPNT.RANGE.CODE ROM CONTENTS SEQ 0104
710, 001, 174 3MGT/ETI 710-747 (F/D-MODE)
750, 0, 175 3613 750-764
165, 0, 173 3612 765-776
71, 0, 172 3GTL 177

7117 3<END>
H
A I airniazii;



PDP-11/60 FP11~E HARDNARE DIAGNOSTIC BACY1l 30(1046) 02-SEP-77 22341 PAGE 83 SEQ 0085
DQFPEA.P11 02-58P-77 17250 T34 FRACTION, FPINMUX-INBUF~FSPADMUX-FSPAD-FPOUTMUX DATAPATH, VIA "LOF/STP™ SEQ 0105

4389 17 nbebaininbinieebbe b A A DAL A S St DR 2 D T L T L R T T DT Py Y Py ey

4390 ) *TEST 34 FRACTION, FPINNUX-INBUF-FSPADMUX-PSPAD-FPOUTHUX DATAPATH, VIA "LDP/STF"®

4391 ’ }

4392 3 THIS TEST USES A PLOATING POINT “LDF/STF™ SEQUENCE, RUNNING

4393 ) A SERIES OF DATA PATTERNS THRU YHE FP11-E DATAPATH. THE

4394 3 PATH INVOLVED HERE IS3

4395 3}

439 ’ LOF: 8N(DNUX) -> PPINNUK(DNUX) -> INBUF(A&B) ->

4397 H -> PSPADNUX(INBUF-A&B) -> FSPAD(ALB)

4398 ]

4399 3 STP: FSPAD(A&B) -> FBUSA(ALB) -> PPOUTNUX(ALS) -> BM(BUSDIN)

4400 14

4401 3 NOTE THAT PREVIDUS TESTS VERIFIKD THE EXPONENT DATAPATH USING

4402 H THE "LDEXP/STEXP™ SEQUENCE.

4403 14

4404 14 mmmmmm————

4405 3 REGISTER/LOCATION USK:

4406 H

4407 3 MFACO+ -EXPECTED F-MODE OATA

4408 H NFACl+ ~RECEIVED F-MODE DATA

4409 3

4410 } ACO ~ACC REFERENCE

4411 3

4412 ] L¥) -(TEMP)

4413 1 R4 ~COUNTER FOR LOOPS

4414 3 RS ~DATA TABLE PTR

4415 1

4416 3 mmmmewee—s

4417 ] MODULE/ERROR INFO:

4418 }

4419 1 FHUA/KS

4120 H CROM/LATCHES, JREG/BUA, FALU.CNTL(A), F.BUS.A-ENABLES, INBUF.A/B

4421 ;

4422 H FEXP/X9

4423 H CROM/LATCHES, BUTC2:0>-LDGIC, MULNET.ALU.CNTL(A.SELECT),

4424 H AR.CLK, FSPAD.WRITE/ENABLE(F)

4425 i

4426 H FMUL/K10

4427 3 NULNET-ALO(A-SELECT), FPDUT.MUX(PORT-0,1)

4428 3

4429 b FALU/K11

4430 H F.BUS.A(F.MODE), FSPAD(7.MIDE), FALU.DATA/CNTL(A), AR(F.MODE),

4431 3 ROUND.BITS(F.NODE), FSPAD.IN.NUX

:ggi ;’.."'.tl".'..l.'l"...:"‘ll"."i'."I.tt’l*‘.".""'Q"Itl.ﬁ'

4434 013604 000004 TST34: SCOPE

4435 ;

4436 013606 170127 040040 LDFPS #040040 3F-MODE/INTR-DISABL/TRUNCATE

4437 013612 012704 000006 Moy #5,R4 76 ENTRIES IN DATA TABLE

4438 013616 012705 013700 NDY #405,RS 3PTR TO DATA

4439 ;

4440 3*DATA LDOP ENTERS HERE®

4441 013622 005237 002640 105: INC DeLOOP ;BUMP CLOCK IN.A.LOOP COONT

4442 013626 012703 002646 Mov #MFACO,R3 JINITIAL DATA

4443 013632 012523 uov (R5)+,(R3)+ $3GET IT FROM TABLE

4444 013634 012523 MoV (R5)+,(R3I)+ FINTD MFACO

POP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY1l 30(1046) 02-SEP-77 22:41 PAGE 84 SEJ 0036
DQFPEA.PLL 02-SEP-77 17250 T34 FRACTION, FPINMUX-INBUF-FSPADMUX-FSPAD~FPOUTHUX DATAPATH, VIA "LDF/ST?" SEQ 0105

4445 3

4446 013636 104406 ERRPNT DONT CHANGE DATA IN ERROR LOOP

4447 Pmmm———— ERROR-LOOP-ENTERS~-HERE~ -

4448 ;

4449 013640 172437 003060 63s: LOF FPZERO, ACO 5(0,0) INTO SIGN/EXP/FRAC ACO

4450 013644 172437 002646 LDF MFACO,ACO 7DATA THRU INBUF TO SPAD°S

4451 013650 174037 002655 STF ACO, MFACL DATA FROM SPAD"S THRU FPUUTMUX

4452 013654 105737 002645 TST8 LPTITE #IF TIGHT LDOP-ON-ERROR SET, THEN HANG IN LOOP

4453 013660 001367 BNE 635 7 WITH/ LINE-CLOCK OFF, & FPS(FID=1/7MM=0)

445¢ 4

4435 3NOW CHECK THE DATA

4456 013662 104426 002646 002656 CMP32M ,NFACO,MFAC1 7(EXPECTED) = (RECZLVED)?

4457 013670 001401 BEQ 308 JYES - BR

4458 013672 104055 ZRROR 55 sNO- SIGRAL ERROR

4459 3®LDF/STF FRAC DATAPATH ERR"

4450 3 EXPD ACO = 32.BIT DAFA LUADED/EXPECTED

4461 H RCYD ACO = 32.8IT DATA STORED

4462 ;

4463 013674 077426 3052 508 R4,10$ 7COUNT ENTRIES

4464 013676 000414 BR 15135 3 30N TO NEXY TEST WHEN DONE

44535 ’

4456 3---DATA FOR ABOVE TEST---

4467

4468 013700 177777 000000 40s: «WORD 177777,000000 JWORD-A, ALL 1°5

1459

4470 013704 125252 000000 «WORD 125252,000000 H 1/0°s

4471

4472 013710 052525 000000 «WORD 052525,000000 H 0/1°s

4473

4474 013714 000000 177777 «WORD 000000,177777 JWORD-8, ALL 1°S

4475

4476 013720 000000 125252 - WORD 000000,125252 H 1/0°s

44717

4478 013724 000000 052525 «WORD 000000,052525 H 0/1°s

4479

4480

4481

4482 ,}.'.....I""..lt.n.ﬂ..'llllt..tt...ﬁ..t't*t.l‘."ﬂ't't....tt'l.'k

44m3 J*TEST 35 FRACTION, 60. BIT DATAPATH, VIA "LDD/STD"
84 3

4485 H THIS TEST USES A FLOATING PDINT "LDD/STD"™ SEQUENCE, RUNNING

4486 H A SERIES OF DATA PATTERNS THRU THE FP11-£ DATAPATH. THE

4487 H PATH INVOLYED HERE IS:

4488 3

4489 H LDD: BM(DWUX) -> FPINNUX(DMUX) -> INBUF(A&R) -> FSPADMUXCINBUF-ALR) ->

4490 ] => FSPAD(ALB) ~-> AR(A&B)/FRUSA(INBUF-C&D) -> FSPADMUX(AR) =->

4491 3 ~> FSPAD(A&BLCED)

4492 3

::gz 3 STD: FSPAD(A&B&CLD) -> FBUSA(A&B&CAD) -> FPOUTMUX(ALBEC&D) ~> BM(BOSDIN)

14

4495 4 NOTE THAT PREVIOUS TESTS VERIFIED THE EXPONENT DATAPATH USING

:Qgg H THE "LOX/STX™ SEQUENCE; AND THE "LDF/STF"™ PATH, DIRECTLY AGOVE.
4 I

4493 3 emmmmmmeen

4499 H REGISTER/LOCATION USE:

4500 ;



POP-11/60 FP11-E HAROWARE DEAGNOSTIC MACY11l 30(1046) 02-SEP-77 22341 PAGE 8S SEQ 0087

DQFPEA.P11 02-SEP-77 17150 135 FRACTION, 60. BIY DATAPATH, VIA "LDD/STD" SEQ 0107
4501 3 MFACO+. ~EXPECTED D-MODE OATA
4502 ’ MPACle <RECEIVED O~MODE DATA
4503 3
4504 ] ACO ~ACC REFERENCE
4505 3
4506 3 r3 -(TENP)
4507 3 R4 -COUNTER FOR LDOPS
4508 3 RS -DATA TABLE PPR
4509 3
4510 ) —————
4511 3 MDDULE/ERROR INPO:
4512 3
4513 ) PNOA/KB .
4514 ) CROM/LATCHES, JREC/BUA, FALU.CUTL(A), P.BUS.A-BWABLES
4515 3
4516 ) FEXP/KY
4517 3 CROM/LATYCHES, BUTC210>-LDGIC, NOLNET.ALS.CRTL(A.SELECT),
4518 3 AR.CLK, FSPAD.WRITE/ENABLE(D.MODE) .
4519 3
4520 3 FAUL/K10
4521 ; MULNET-ALO(A-SELECT), FPOUTMUX(PORT-2,3)
4522 3
4523 ; FALU/K11
4524 3 F.B08.A(D.MODE), FSPAD(D.NODE), FALU.DATA/CNTL(A), AR(D.MDDE),
4525 3 ROBND.BITS(D.MODE)
:?gg : ;’Q'Q"ltl'....l't'.'.ttl.tt_..t"tt".t..tlitltt'-ttil'lt'.ttt'lt
4528 013730 000004 TST35: SCOPE
4529 3
4530 013732 170127 040240 LDEPS  #040240 ;D~HODE, INTR-DISABL/TRUNC
4531 013736 012704 000014 MOV #12.,R4 312. DATA TABLE ENTRIES
4532 013742 012705 014030 nOY #405,R5 3PTR TO DATA
4533 3
4534 7*DATA LOOP ENTERS HERE*
4535 013746 005237 002640 1052 Inc DHLODP 3BOMP CLOCK IN.A.LOOP COUNT
4536 013752 012703 002646 uov $MFACO,R3 JINITIAL DATA
4537 013756 012523 uO¥ (RS)+,(R3)+ 3FROM TABLE T0 MFACO
4538 013760 012523 vov (RS)*,(R3)¢ ;
4539 013762 012523 MDY (R5)+, (R3)* 3
4540 013764 012523 uov (RS)+, (R3)+ ]
4541 ;
4542 013766 104406 ERRPRT 3DONT CHAWGE DATA IN ERROR LO0OP
4543 §mm—————e ERROR-LOOP-ENTERS-HERE~——~-~—~
4544 3
4545 013770 172437 003060 63s: LDD FPZERO, ACO 3INIT ACO S/E/F=(0,0,0,0)
4546 013774 172437 002646 LDD MFACO,ACO 3DATA THRU FULL DATAPATH TO SPAD’S
4547 014000 174037 002556 STD ACO, MFAC1 3DATA FROM SPAD”S THRU FPOUTMUX
4548 014004 105737 002645 TST8 LPTITE ;IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP
4549 014010 001367 BHE 635 ; WITH/ LINE-CLOCK OFF, & FPS(FID=1/PMM=0)
4550 3
4551 3NOW CHECK THE DATA
4552 014012 104425 002646 002656 CMP64M ,MFACO,MFAC1 3(EXPECTED) = (RECEIVED)?
4553 014020 001401 BEQ 308 FYES - BR
4554 014022 104054 ERROR 54 3NO - SIGNAL ERROR
4555 3"LDD/STD FRAC DATAPATH ERR™
4556 3 EXPD ACO = 64.BIT DATA LOADED/EXPECTED
opP-117/50 FPL1-E HARD#ARE DIASNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 86 SEQ 0082
DQFPEA.P11 02-SEP-77 17:50 135 FRACTION, 60. BIT DATAPATd, VIA "LDD/STD" SEQ 0103
4557 3 RCYD ACO = 64.BIT DAFA STORED
4558 3
4559 014024 077430 305: 508 R4,108 ;COUNT ENTRIES
4560 014026 000460 8R TST36 3 30N TO NEXT TEST WHEWN DONE
4561 ;
:522 3=--DATA FOR ABOVE TEST-~-
563
4564 014030 177777 000000 000000 40S: .WORD  1,0,0,0 3WORD-A, ALL 1°S
4565 014036 000000
4566
4567 014040 125252 000000 000000 .#ORD  AN,0,0,0 ; 170°s
4568 014046 000000
4569
4570 014050 052525 000000 000000 <HDRD  AP,0,0,0 3 0/1°s
4571 014056 000000
4572
4573 014060 000000 177777 000000 .4ORD  0,M1,0,0 3WORD-B, ALL 1°S
4574 014066 000000
4515
4576 014070 000000 125252 000000 .WORD  0,AN,0,0 3 1/0°s
4577 014076 000000
4578
4579 014100 000000 052525 000000 .¥ORD  0,AP,0,0 ; 0/1°s
4580 014106 000000
4581
4582 014110 000000 000000 177777 <MORD  0,0,M1,0 3¥ORD-C, ALL 1°S
4583 014116 000000
4584
4585 014120 000000 000000 125252 <HORD  0,0,AN,0 3 1/70°s
4586 014126 000000
4587
4588 014130 000000 000000 052525 WORD  0,0,AP,0 3 o/t°s
4589 014136 000000
4590
4591 014140 000000 000000 000000 .HORD  0,0,0,M1 3WORD-D, ALL 1°S
4592 014146 177777
4593
4594 014150 000000 000000 000000 <HORD  0,0,0,AN 3 1/0°s
4595 014156 125252
4596
4597 014160 000000 000000 000000 .40RD  0,0,0,AP ; 0/1°s
4598 014166 052525
4599
4600
4601
4602 ; ’ AR R R AR AN R AR AR AR AR A ARN R AN R AR RN AR R AR R ARRRRR AR AR ARARARRRARL
:ggi 3*TEST 36 FRACTION, FSPAD DATA PATTERNS, ACO-ACS
;
4605 3 THIS TEST RUNS A SERIES Of DATA PATTERNS THRU EACH OF THE FRACTION
:233 3 SCRATCHPADS LFULL 60. BITS, D-MODEJ ACO - ACS.
;
4608 3 emmmmmeeee
4609 ; REGISTER/LOCATION USE:
4610 H
4611 3 MFACO+ <-INPUT/EXPECTED DATA
4612 3 MFAC1+ -JUTPUT/RECEIVED DATA



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P1L

4613
4614
4515
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
4657
4658
4659
4560
4661
4662
4663
4554
4665
4666
4567
4658

PDP-11/50 FP11~-E HARDJARE DIAGNOSTIC

014170
014172

014176
014202

014204
014210
014214
014216
014220
014222
014224

014226

014230
014234
014240
014244

014246
014254
014256

DQFPER.P11

4669
4570
4671
4672
4673
4574
4675
4676
45177
4678
4679
4580
4681
4682
4683
4584
4685
4696
45817
4698
4589
4690
4691
4592
4693
4594
4695
4696
4597
4698
4699
4700
4701
4702
4703
4704
4705
4706
47017
4708
4709
4710
4711
4712
4713
4714
4715
4716
4717
4718
4719
4720
4721
4722
4723
4724

014260

014262
014266

014270
014274
014300
014302
014304
014306
014310

014312

014314
014320
014324
014330

014332
014340
014342

014344

014346
014352

014354
014360
014364
014366
014370
014372
014374

014376
014400
014404
014410
014414

014416

000004
170127

012705
005000

005237
012704
012524
100421
012524
012524
012524

104405

172437
174037
105737
001371

104425
001753
104036

02-5EP-77 17350

040240

014702

002640
002546

002546
002656
002645

002646

02-SEP-T7T 17:50

000751

01270s
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
1726317
174237
105737
001371

104425

014702

002540
002646

002646
002656
002545

002646

014702

002640
002646

002646
002656
002645

002646

DR R R R VPR o T VY P R SR PR P

:;2!11 30(1046) 02-SEP-77 22:41 PAGE 87 SEQ 0089

FRACTION, PSPAD DATA PATTERNS, ACO-ACS SEQ 0109

ACO...ACS ~FOR DATA

RO -ACC. NUWBER, 0-5
R4 -(PIR)
R3 -DATA TABLE PTR

MODULE/ERROR INFO:

FEUA/KB
CROM/LATCHES, JREC/BUA, FALU.CNYL(A), F.BUS.A-ENABLES/EMIT.F

FEXP/KY
CRON/LATCHES, BUT<2:0>-LOCIC, MULMEY.ALOU.CMTL(A.SELECT),
FSPAD . NRITE/ENABLE(D. NODE)

FMUL/K10
CPREVIDUSLY VERIFIED]

FALG/K11
F.BUS.A(D.MODE), fSPAD(D.MOBE), FALU.DATA/CNTL(A), AR(D.MODE)

JI AR R AN R A AR AR AR AR AR R AR R AR AR AR AN RRARRREARANR AR RN NS

TST36: SCOPE
H
LOFPS  §040240 » INTR-DISAB/D-MODE/ TRUNC
3
pm=m—==m—=—=e——cc)ATA PATTERNS IN ®ACO®-—-coom—emo———ee
1082 MoV $405,RS 3PTR TO DATA
cLr RO 3ACC NUMBER CNTR
;
3*DATA LOOP ENTERS HERE®
2082 INC DWLOBP 3BUMP CLOCK IN.A.LOOP COUNT
wov ENFACO+0,R4 SENITIAL DATA IN NFACO
w0y (R5)+,(R4)+ 3GET WDRD-A
BNI 115 sIF -, DONE FOR NOW
Moy (R5)+, (R4)+ 3GET WORD-B
MOV (RS54, (R4)+ 3GEY WORD-C
Moy (R5)+, (R4)+ 3GET WORD-D
3
ERRPNT JDOMT CHANGE DATA IN ERROR LOOP
PR ERROR~LOOP-ENPERS -HE RE~—m~m~nm
’
5083 LDD MFACO,ACO 3DATA-PATTERN —> ACC
STD ACO,NFAC] JACC ~> NEMORY
[33¢] LPTITE 71F TIGHT LOOP-ON-ERROR SET, THEN HAKG IN LOOP
BNE 505 3 MITH/ LINE-CLOCK OFF, & FPS(FID=1/FMN=0)
;
002656 CNP64M  ,MFACO,MFACL 7 (LDADED) = (STORED) 22
BEQ 20§ 38R IF AGREE
ERROR 56 JELSE FSPAD DATA ERROR
3"FSPAD DATA ERROR®
3 ACCRES = ACCUMULATIR WUMBER (0) -> (5) UMDER TEST
; EXPD ACC = LOADED/EX?ECTED 64.BIT DATA
; RCYD ACC = RECEIVED 54.BIT DATA
MACY11 30(1045) 02-SEP-77 22:41 PAGE 88 SEQ 0090
136 FRACTION, FSPAD DATA PATTERNS, ACO-ACS SEQ 0110
H
LT 20§ FNEKT DATA PATTERN
------ -e~~—ce==-DATA PATTERNS LN "AZ1®™————mem—meeeoo
1182 MoV #405,R5 3PTR TO DATA
INC RO 3BUMP ACC NUMBER CNTR
3
3*DATA LDOP EMTERS HERE*
215: I8C oWLOOP 3BOMP CLOCK IN.A.LOOP COUNT
uoy BNFACO+0,R4 JINITIAL DATA IN MFACO
uDY (RS)+,(R4)+ 3GET WORD-A
BN 12 JIF -, DONE FOR NOW
uoy (R5)+, (R4)+ JGET WORD-B
wov (RS)+, (RE)+ 3GET WORD-C
uov (25)¢, (RE)+ 3GET WORD-D
]
ERRPNT 3DONT CHANGE DATA IN ERROR LOOP
R ~--ERROR-L0O0P-ENTERS ~HERE ===~
H
6183 LbD MFACO,AC JDATA-PATPERN -> ACC
STD AC1,MFACL JACC -> MEMORY
rsTH LPTITE 3IF TIGHT LODP-GN-ERROR SET, THEN HANG IN LOQP
BNE 615 5 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)
H
002656 CMP64X  ,MFACO,MFACL 3(LOADED) = (STORED) ??
BEQ 215 3BR IF AGREE
ERROR 56 JELSE FSPAD DATA ERROR
3®FSPAD DATA ERROR™
3 ACCE#S = ACCUMULATIR NUMBER (0) -> (5) UNDER TEST
3 EXPD ACC = LOADED/EX?ECTED 64.BIT DATA
; RCVD ACC = RECEIVED 54.BIT DATA
]
BR 218 FNEXT DATA PATTERN
H
---------------- DATA PATTERNS IN "AC2® —————
1252 nov #40§,RS JPTR TO DATA
INC RO 3BUMP ACC NUMBER CNTR
3
3*DATA LOOP ENTERS HERE®
2282 INC DWLODP 3BUMP CLOCK IN.A.LOOP COUNT
MoV #YFACO+0,Re FINITIAL DATA IN MFACO
uov (R5)+,(RA)+ 3CET WORD-A
BHI 13% 31IF -, DONE FOR NOW
uov (R5)+,(R4)+ 3GET WORD-B
MoV (R5)+, (R4)+ 3GET WORD-C
wov (RS)+, (R4)+ 3GET WORD-D
;
ERRPNT 3DONT CHANGE DATA IN ERROR 100P
R ERROR-LDOP~ENTERS ~HERE—===~m=~
;
625 LDD MFACO,AC2 7DATA-PATTERN -> ACC
STD AC2,MFACL FACC -> MEMORY
TST8 LPTITE JIF TIGHT LDOP-DN-ERROR SiT, THEN HANS IN LDOP
BNE 62 ; WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)
H
002656 CNP64N  ,MFACD,¥FACL 3(LUADED) = (STURED) 27



PDP-11/60 FP11-E HARDWARE DIASNOSTIC MACY11 30(1046) 02-SEP-77 22341 PAGE 89 SEQ 0091

DQFPEA.P11 02-SEP-77 17350 135 FRACTION, PSPAD DATA PATTERNS, ACO-ACS SEQ 0111
4725 014424 001753 . BEQ 225 : 3BR IF AGREE
4726 014426 104056 ERROR  S6 JELSE FSPAD DATA ERROR
4721 : 3FSPAD DATA ERROR™
4728 3 ACCE#S§ = ACCUMULATOR NUNBER (0) -> (5) UNDER TEST
4729 3 EXPD ACC = LOADED/EXPECTED 64.BIT DATA
4730 ' ’ RCYD ACC = RECEIVED 54.BIT DATA
4731 . ’
4732 014430 000751 BR 228 JEEXT DATA PATTERN
4733 3
4734 Jm==mmeeemwoccea-DATA PATTERES IN "AC3¥-————o——ocam e
4735 014432 012705 014702 1352 MOV #405,R5 JPTR TO DATA
4736 014436 005200 e RO 3BUWP ACC NOMBER CNTR
'VEY] . . ;
4738 J*DATA LOOP ENTERS HERE*
4739 014440 005237 002640 238 e DWLODP 3BUNP CLOCK IN.A.LOOP COUNY
4740 014444 012704 002646 uov SNFACO+ O, R4 JISIPIAL DATA IN NFACO
4741 014450 012524 MOV (R5)+, (R4)+ JCET WORD-A
4742 014452 100421 BNL 148 3IF -, DONE FOR NOW )
4743 014454 012524 NOV (R5)+, (Re)e »GET WORD-B
4744 014456 012524 MOV (RS)+,(RE)+ 3GET WORD-C
4745 014460 012524 uov (R5)+, (R4 3GET WORD-D
4745 H
4747 014462 104405 ERRPNT 3DONT CHANGE DATA IN ERROR LOOP
4748 P ERROR-LOOP-ENPERS~HERE=—=m-mmm
4749 H
4750 014464 172737 002646 63%: LDD WFACO,AC3 3DATA-PATTERN -> ACC
4751 014470 174337 002656 STD AC3,NFACL FACC -> MEMORY
4752 014474 105737 002645 TST8 LPTITE SIF TIGHT LODP-ON-ERROR SET, THEN HANS IN LOOP
4753 014500 001371 BNE 63§ 3 WITH/ LINE-CLOCK OFF, & PPS(FID=1/FMM=0)
4754 H
4755 014502 104425 002646 002656 CHP64M ,MFACO,MFACL ;(LOADED) = (STORED) ??
4756 014510 001753 BEQ 23§ 3BR IF AGREE
4757 014512 104056 ERROR 56 JELSE FSPAD DATA ERROR
4758 3®FSPAD DATA ERROR®
4759 ; ACC#RE = ACCUMULATIR NUMBER (0) ~> (S) UNDER TEST
4760 3 EXPD ACC = LOADED/EXPECTED 64.BIT DATA
4751 ; RCYD ACC = RECEIVED 54.BIT DATA
4762 3
4763 014514 000751 BR 238 3NEXT DATA PATTERN
4764 3
4765 e —— DATA PATTERNS IN "ACAM~—c—co——o—oeeeo
4766 014516 012705 014702 1483 wov #405,RS 3PTR T0 DATA
4767 014522 005200 INC RO 3BUMP ACC NUMBER CNTR
4768 3
4769 7*DATA LOOP ESTERS HERE*
4770 014524 005237 002640 248: e DWL3DP 3BUNP CLOCK IN.A.LOOP COUNT
4771 014530 012704 002546 MOV FMFACO+0,R4 JINITIAL DATA IN MFACO
4772 014534 012524 MOV (R5) ¢, (R4)+ 3GET WORD-A
4773 014536 100423 BMI 15§ 3IF -, DONE FOR NOW
4774 014540 012524 way (RS)+, (R4)+ 3GET WORD-8
4775 014542 012524 MOV (R5)*, (R4)+ 3GET WORD-C
4776 014544 012524 ugv (RS)+,(R4)+ 3GET WORD-D
4777 H
4778 014546 104406 ERRPNT 3DONT CHANGE DATA IN ERROR LOOP
4779 3~-===~=-ERROR-LODP~ENTERS ~HERE--~~~=mn
4780 3
PDP-11/60 FP11~E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 90 SEQ 0092
DQFPEA.P11 02-SEP-77 17:50 136 FRACTION, FSPAD DATA PATTERNS, ACO-ACS SEQ 0112
4781 014550 172737 002546 5452 L0D MPACO,AC3 JDATA-PATTERN -> TEMP
4792 014554 174304 STD AC3,AC4 FTENP => ACC
4783 014556 172704 LOD AC4,AC3 3ACC -> TEMP
4784 014560 174337 002656 STD AC3,HFACL JTENP -> MEMORY
4785 014564 105737 002645 1STB LPTITE 3IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LODP
4786 014570 001367 BNE 645 3 WITR/ LINE-CLOCK OFF, & PPS(FID=1/FMM=0)
4787 ;
4783 014572 104425 002546 002656 CHP64M ,NFACO,NFACL 5(LOADED) = (STORED) ??
4789 014600 001751 BEQ 245 3BR IF AGREE
4790 014602 104056 ERROR 56 3ELSE FSPAD DATA ERROR
4791 3"FSPAD DATA ERROR®
1792 3 ACCR## = ACCUNULATIR NUMBER (0) -> (5) UNDER TEST
4793 ; EXPD ACC = LOADED/EXPECTED 64.8IT DATA
4794 3 RCYD ACC = RECEIVED 64.BIT DATA
4795 ’
4796 014604 000747 BR 245 JNEXT DATA PATTERA
47917 3
4798 D DATA PATTERNS IN ™AS5™=mmm—cmaoecemee
4799 014606 012705 014702 158 uov $405,R5 3PTR TO DATA
4800 014612 005200 INC RO JBUMP ACC NUMBER CNTR
4801 ;
4802 3*DATA LODP ENTERS HERE*
4803 014614 005237 002640 2583 inc DHLDOP 3BUMP CLOCK IN.A.LOOP COUNT
4804 014620 012704 002646 MoV #MFACO+0, R4 JINITIAL DATA IN MFACO
4805 014624 012524 voV (R5)+,(R4)+ JGET WORD~-A
4806 014626 100423 .17 168 3IF -, DONE WITH THIS TEST
4807 014630 012524 uay (RS)+, (R4)+ 3GET WORD-B
4808 014632 012524 uov (R3)¢,(R4)* 3GET MORD-C
4809 014634 012524 MoV (R5)+, (R4)+ 3GET WORD-D
4810 }
4811 014636 104406 ERRPNT sDONT CHANGE DATA IN ERROR LOOP
4812 jmm———— ERROR-LOOP-ENTERS~HI RE~mwmmomm
4813 3
4814 014640 172637 002646 652 LDD MFACO, AC2 3DATA-PATTERN -> TEMP
4815 014644 174205 sTD AC2,ACS JTENP -> ACC
4816 014646 172605 LoD ACS,AC2 FACC -> TENP
4817 014650 174237 002656 StD AC2,MFACL JTEMP -> MEMORY
4818 014654 105737 002645 1STB LPTITE $IF TIGHT LOOP-ON-ERROR SET, THEN HANZ IN LOOP
:g;o 014660 001367 BNE 655 ; WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMMz0)
0
4821 014662 104425 002646 002656 CMP64M ,MPACO, MFACL ;(LDADED) = (STORED) ??
4822 014670 001751 BEQ 25§ 7BR IF AGREE
4823 014672 104056 ERROR 56 FELSE FSPAD DATA ERROR
4824 3™FSPAD DATA ERRODR™
4825 : ACCH## = ACCUMULATIR NOMBER (0) -> (5) UNDER TEST
4826 3 EXPD ACC = LOADED/EXPECTED 64.BIT DATA
4827 H RCVD ACC = RECEIVED 64.BIT DATA
4828 ;
4829 014674 000747 BR 255 SNEXT DATA PATTERW
4830 3
4831 014676 000137 015254 1553 Jup FSPDO1 FEXIT THE HARD wAY
4832 3
:g;z O N R e ey,
r
4835 ; DATA FOR AROVE TEST:
4

4836
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4837
4838
4839
4840
4841
4842
4843
4844
4845
4846
4847
4848
4849
4850
4851
4852
4853
4854
4855
4856
4857
4858
4859
4860
4861
4862
4863
4864
4865
4866
4867
4868
4869
4870
4871
4872
4873
4874
4875
4875
4877
4878
4879
4880
4881
4882
4883
4884
4885
4885
4387
4388
4889
4390
4391
4392

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

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

02-SEP-77 172

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

050000

120000

002400

005000

000120

000240
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DAFPEA.P1]

4393
4394
4395
4896
4897
4398
4399
4900
4901
4902
4303
4904
4905
4306
4907
4908
4909
4910
4911
4912
4913
4914
4913
4916
4917
4918
4919
4920
4921
4922
4923
4924
4925
4926
4927
4928
4929
4930
4931
4932
4933
4934
4935
4936
4937
4938
4939
4940
4941
4942
4943
4944
4945
4946
4947
4948

015130

015132
015140

015142
015150

015152
015160

015162
015170

015172
015200

015202
015210

015212
015220

015222
015230

015232
015240

015242
015250

015252

015254
015254

02-S8P-77 17250

000000

000000
000000

000000
000000

000000
050000

000000
120000

000000
002400

000000
005000

000000
000120

000000
000240

000000
000005

000000
000012

17771717

000400

000000

000000

000000

000000

000000

000000

000000

000000

000000

000000

000005

000012

000000

000000

000000

000000

000000

000000

000000

000000

RACY11 30(1046) 02-SEP-77 22:41 PAGE 91
736 FRACTION, FSPAD DATA PATTERNS, ACO-ACS

40§53 ‘600000000,'00000000000000000,‘50000000000000000"50000000000900000

~B01010000,~8 0 00,~8 00000000,~8 00000
~900100000,~80000 »~B o Da ] 00
~800000101,~B0000000000000000,~8 0000000,~80000

8 01010,~80 0000000,~8 0000000,~80000000000000000

~B00000000,+80101000000000000,-B0000000000000000,~B0000000000000000

~800000000,-31010000000000000,~80000000000000000,~80000000000000000

~800000000,~80000010100000000,~80000000000000000,~B0000000000000000

~800000000,~B0000101000000000,~B0000000000000000,~B0000000000000000

~800000000,~80000000001010000,~B0000000000000000,~B0000000000000000

~800000000,-80000000030100000,~80000000000000000,~B0000000000000000

~800000000,~80000000000000101,~B0000000000700000,~30000000000000000

~B00000009,~80000000000001010,~80000000000000000,~B0000000000000000

~B00000000,~80000000000000000,~B0101000000000000,~B0000000000000000

~800000000,~30000000000000000,~81010000000000000, ~B0000000000000000

=800000000,~80000000000000009,~80000010100000000,~%0000000000000000

~800000000,~B0000000000000000,~B0000101000000000,~B0000000000000000

~800000000,~80000000000000009,~B0000000001010000,~80000000000000000

~800000000,~80000000000000000,~30000000010100000, ~8€000000000000000

MACY1l 30(1046) 02-SEP-77 22:41 PAGE 92
T35 FRACTION, FSPAD DATA PATTERNS, ACO-ACS

~B00000000,~80000000000000000,~B0000000000000101,~80000000000000000

~B00000000,~80000000000000007,~B0000000000001010,~80000000000000000

~800000000,~80000000000000000,~80000000000000000,~30101066000000000

~800000000,*B0000000000000000,~R0000000000000000,~81010000000000000

~800000000,~80000000000000000,~B0000000000000000,~R0000010100000000

~800000000,~B0000000000000000,~80000000000000000,~80000101000000000

~800000000,~B0000000000000009,~B0000000000000000,~B0000000001010000

0 00,~ »~80000000000000000,~80000000010100000
~800000000,+30000000000000000,~80000000000000000,~80000000000000101
~800000000,~B0000000000000009,~B0000000000000000,~B0000000000001010

-1 7<DONE>

3
FSPOOL:
BR TST37 11 INEXT TEST, THE HARD wWAY

H
MVIHIIVILLIIIRILEE L8P0 I 0L R0 TEELERE L LI R 0000000000000 80000000001071 111

AR R A A AR AR R NN AR AR RN A AR A R R AR AR AR N RNA R A AN ERENENANR RS

F®TEST 37 FPINIT/PP.EMIT.(EGF)/FSPAD EXACT.ZERD

fﬂIS tSS; VERIFIES THAT THE "FP.INIT™ FLOW CORRECTLY STORED

A (200,000000,000000,000000) IN THE "EXACT.ZERD™ (FSPADL1TI)
ACCUMULATOR. NOTE THAT ONLY BITS <57:03> ARE CHECKED HERE, THE
OTHERS <59:58>="01" WILL BE VERIFIED LATER; THEY ARE NOT
DIRECTLY VISIBLE. THIS TEST ALSD INDIRECTLY VYERIFIES THE
“FP.EMLT.F® LOGIC, WHICH dAS USED TO GENERATE THE ZEROES.
THE EXPONENT AND SIGN FIELDS ARE ALSO VERIFIED TO BE "0» AND
(000).

REGISTER/LOCATION USE:

NS NG N NE N Ne NN N NG N N

SEQ 0093

SEQ 0113

SER 0094
SEQ 0114
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DQFPEA.P11 02~SEP-77 17350 137 FPINIT/FP.ENLIT.(E&F)/FSPAD EXACT.ZERD SEQ 0115
€949 3. MFACO+ -OUTPUT D-MODE DATA; SHOULD BE “EXACY.ZERD®
4950 ’
4951 H ACO ~(TENP)
4952 3
4953 . 3 P
4954 3 MODULE/ERROR INFO:
4955 )
4956 3 FNUA/KB
4957 ) CROM/LATCHES, JREG/BUA, FALU.CWIL{ZIKRO,A), FSPAD.ADDR.MUX/REG,
4958 H F.BUS.A-ENABLES/ENIT.F
4959 3
4960 3 FEXP/K9
4961 3 CROM/LATCAES, BUTC210>~LDGIC,
4962 ] FSPAD. URITE/ENABLE(D), PP.ENIT.F
4963 3
4964 3 FMUL/K10
4965 3 CPREVIDUSLY VERIFIED)
4965 5
4967 3 FALU/K11
4968 3 F.BUS.A(D.MODE), FSPAD(D.MODE), FALU.DATA/CNTL(A,ZERD),
::gz ,,,ltt"..t.tl'ttlt'!llttltttt..tt't"'ﬁ'.'ttlti.i ARBNENARENRRAARS
4971 015256 000004 TSY37: SCOPE
4972 H
4973 015250 170127 040240 LDFPS 040240 $INTR-DISAB/D~MODE/TRUNC
4974 3
4975 015264 104406 ERRPNT 3DONT CHANGE DATA IN ERROR LOOP
4976 3mmmmm—ae ERROR-LOOP-ENTPERS ~HERE~~~—=~==
4977 3
4978 015266 172437 003004 LDD FPALTP,ACO 3PRESET DUTPOT TO 4¢(052525)
4979 015272 174000 STD ACO,ACO 3COPY ACIDF) -> ACCSF1
4980 015274 170400 635: CLRD ACO JREAD FSPADT17] "EXACT.ZERQ™
4981 015276 105737 002645 TSTB LPTITE 3IF TIGHT LODP-ON-ERROR SET, THEN HANS IN LOOP
4982 015302 001374 BNE 63% 3 WITH/ LINE-CLOCK DOFF, & FPS(FPID=1/FMM=0)
4983 3
4984 015304 172400 LDD ACO,ACO 3COPY ACLSFI ~> ACCDF]
4985 015306 174037 002646 STD ACO,MFACO JACCOF] -> WEMORY
1986 3
4987 015312 104425 003060 002646 CMP64M ,FPZERO,HFACO FANSWER = (0,0,0,0) 7?22
4988 015320 001401 BEQ TST40 33 JNEXT TEST IF AGREE
4989 015322 104107 ERROR 107 : JELSE ERROR
4990 3®FRACTION/CLRD-EXEC/FPEMIT.” DATA ERR®
4991 3 RCVD ACO = RECEIVED DATA, EXP-D (000000,000000,000000,000000)
4992 3
4993
4994
:;zz ‘ , REAERREAEARARANRRAARNRARRARRAARANR AR ARRARNRRERA RN AR ARRAAAAERRRARE
4997 I*TEST 40 FRACTION, FSPAD ADDRESSING VIA RIDFJ AND RLSF]
1998 3
4999 ; THIS TEST VERIFIES THE SCRATCHPAD ADDRESSING FUNCTIONS:
5000 ; :
5001 ) RESF1C320> == "OWEFIRBC2:0> AND
5002 3
5003 ; RCDF1<3:0> == “00"BFIRBCT35>
5004 H
PDP-11/50 FP11-E HARDWARE DIAGNOSTIC NACY1l 30(1046) 02-SEP-77 22341 PAGE 94 SEQ 0096
DQFPEA.P11 02-SEP~77 17250 140 FRACTION, FSPAD ADDRESSING VIA RLDFI AND RLSFJ SEQ 0116
5005 ; ADDRESS MODES IN THE ?RACTIUN SCRATCHPADS.
5006 3
5007 3 THIS TEST LOOKS FOR STUCK 0/1 CONDITIONS IN THE 3 LOW ORDER
5008 3 BITS OF THE SCRATCHPAD ADDRESS PATH, FROM FIR -> THE SPAD.
5009 3
5010 3 ——————
5011 ; REGISTER/LOCATION USE:
5012 3
5013 3 MFACO+ -TINPUT DATA PATTERN
5014 ; MFAC1+ -DUTPUT, AFTER ADORESSING CHECK
5015 3
5015 3 ACO -(TENP)
5017 3 cen
5018 3 ACS ~(TENP)
5019 3
5020 3 memmmmmmeee
5021 3 MDDULE/ERROR INFO:
5022 ;
5023 3 FNUA/KB
5024 3 CRON/LATCHES, JREG/BUA, FALU.CNTL, FSPAD.ADDR.MUX/REG,
5025 3
5026 3 FEXP/K9
5027 5 CRON/LATCHES, BUTC2:0>-LDGIC
5023 3
5029 ; FMUL/K10
5030 ; CPREVIOUSLY VERIFIED]
5031 ;
5032 3 FALU/K1L
5033 ; F.BUS.A(D.MODE), PSPAD.ADDR(D.NODE)
5034 3
5035 ’, 1.!'!t't*ﬁ'tttﬁtl"t..tlt..t'ttltt!tt'tﬁttlt"lﬂ'tttt't.ktﬁlttt
5036 015324 000004 TST40: SCOPE
5037 s
5038 015326 170127 040240 LOPPS  #040240 JINTR-DISAB/D-MODE/TRUNC
5039 015332 012704 177600 MOV £#177600,R4 J4ASK TD ZAP SIGN/EXPNT
5040
S04l Jmmmmmmemcaae RCSF1=FIRB<2:0> ADDRESSING, CHECK FOR STUCK=07S, BITSC230>-~—mmmmmmeae
5042 015336 104406 ERRPNT 7DONT CHANGE DATA IN ERROR LOOP
5043 j====<---ERROR-LOOP-ENTERS~HERE~==~===n
5044 015340 172737 003070 5982 LOD FPZEAP,AC3 3(FPZEAP) -> FIRBCTi6>="11"
5045 015344 174300 STD AC3,ACO FFIRBCT6>="11" -> FIRBC2:0>="p0Q"
5046 015346 170401 CLRD ACl FZEROES -> FIRBC2:0>="001"
5047 015350 170402 CLRD AC2 3ZERDES -> FIRBC2:0>="010"
5048 015352 170404 CLRD AC4 JZERDES -> FIRBC2:0>=%100"
5049 015354 172700 LDD ACO,AC3 FFIRBC2:0>="000" -> FIRBCT:6>="11"
5050 015356 105737 002645 1ST8 LPTITE 7IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP
Zgg; 015362 001356 3NE 595 5 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)
;
5053 015364 174337 002656 STD AC3,MFACY FFIRBCTI6>="11" -> NFAC1
5054 015370 040437 002656 3IC R4,MFACY 3ZERD UNWANTED 3ITS OF RESULT,
5055 015374 104425 003070 002656 CMP64N ,FPZEAP,MFACL 7COMPARE (EXPD):(RCVD), FOR EQ/NE
5056 015402 001401 BEQ .vq 3BR IF AGREE
5057 015404 104007 ERROR 07 3SIGNAL ERROR ... IF NOT
5058 3"FSPAD ADDRS ERROR; RCSFI®
5059 ; RCYD ACC = RECEIVED ACC AFTER SEQ, EXP~D TO RE (125,AP,AP,AP)

5060 ; 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
001357

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

003070

002645

002656
002656
003070

003070
003060
003060
002656
002645

002656
003070

002656

002656

002656
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517
5118
5119
5120
5121
5122
5123
S124
5125
5126
5127
5128
5129
5130
5131
5132
5133
5134
5135
5136
5137
5138
5139
5140
5141
5142
5143
5144
5145
5146
5147
5148
5149
5150
5151
5152
5153
5154
5155
5156
5157
5158
5159
5160
5161
5162
5163
5164
5165
5166
5157
5168
5169
5170
5171
5172

015566

015570
015574
015600
015604
015610
015614

015616
015622
015630
015632

02-SEP-77 17:50

104406

172737
172537
172637
174337
105737
001365

040437
104425
001401
104006

003070
003060
003060
002656
002545

002656
003070

002655

MACY11l 30(1046) 02-SEP-T77 22341 PAGE 95

SEQ 0097

T40 FRACTION, FSPAD ADDRESSING VIA RCDF] AWD RCSF) SEQ 0117
. . 3
je==~e-—--———RCSFI=FIRBC230> ADORESSING, CHECK FOR STUCK-1°S, BITSC120>=~—=—==----v
ERRPNT 7DONT CHANGE DATA IN ERROR LOOP
3 ~~~~--=-ERROR~LOOP-ENTERS~HERE ~==————~
6052  LDD PPZEAP,ACO 3(FPIEAP) -> FIRBCT:6>="00"
51D ACO,AC3 JFIRBCT26>="00" -> FIRBC2:0>="011%
CLRD  AC1 3ZEROES -> PIRBC230>="00L"
CLRD  AC2 3ZEROES -> FIRBC2:0>="010"
LoD AC3,AC0 JFIRBC2:0>="011" ~> FIRBCT:6>="00"
TSR  LPTITE 3IF TICHT LOOP-ON-ERROR SET, THEN HANG IN LOOP
BSE 603 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)
’
STD ACO, NFACL JFIRBCT365>=00" -> WPAC1
BIC R4, MFACL 3ZERD ONWANTED BITS OF RESULY,
CHP6AN ,FPZEAP,NFACL JCOMPARE (EXPD):(RCYD), FOR EQ/NE
BEQ e 3BR IF AGREE
ERROR 07 7SIGWAL ERROR ... [F NOT
F"FSPAD ADDRS ERROR; RCSFI® .
3 RCYD ACC = RECBIVED ACC AFTER SEQ, EXP°D TO BE (125,AP,AP,AP)
H a0t (0,0,0,0)
3
e RCSFI=FIRBC2:0> ADDRESSING, CHECK FOR STUCK-1, BITC2>=--—=-mmmmmm
ERRPNT 7DONT CHANGE DATA IN ERROR LOOP
3 ===—=----ERROR-LOOP~-ENPERS ~HERE==~=—==~
615z LDD FPZEAP,AC3 F(FPZEAP) -> FIRBCT:6>="11"
STD AC3,AC4 JFIRBCT165="11% -> FIRBC2:0>="100"
CLRD  ACO FZEROES -> FIRBC2:0>="000"
LbD AC4,AC3 JPIRBC2:0>="100" -> FIRBC7:6>="11"
TSTB  LPTITE 31F TIGHT LOOP-ON-ERROR SET, THEN HARNG IN LOOP
BNE 515 3 WITH/ LINE-CLDCK OFF, & FPS(FID=1/FHNM=0)
;
STD AC3,MFACL 3FIRBCTI6>="11" -> MFAC1
BIC Re, MFACL JZERD UNMANTED BITS OF RESULT,
CMP64M ,FPZEAP,NFACL 7COMPARE (EXPD):(RCVD), FOR EQ/NE
BEQ Y 7BR IF AGREE
ERROR 07 3SIGNAL ERROR ... IF NOT
3"FSPAD ADORS ERROR; RCSFI®
3 RCVD ACC = RECEIVED ACC AFTER SEQ, EXP-D 70 BE (125,AP,AP,AP)
; nor (0,0,0,0)
)
e RCDFI=FIRBCT:6> ADDRESSING, CHECK FOR STUCK-0°S, BITSCT26>=m=comcme-
ERRPNT 3DONT CHANGE DATA IN ERROR 1.DOP
-------- ERROR-LOOP-ENTERS-HERE—~—--——=
62§z  LDD FPZEAP,ACO 7(FPZEAP) -> FIRBCT:6>="00"
LDD FPZERD, ACL ;ZEROES -> FIRBC7:6>="01"
LDD PPZERD, AC2 32ZERDES -> PIRBCT:6>="10"
STD ACO, NFACL SFIRBCTE65>="00" -> NFACL
ISTB  LPTITE 71F TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP
BNE 62 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/F4M=0)
3
BIC R4, MFACL 7ZERQ UNWANTED BITS OF RESULT,
CMP64M ,FPZEAP, MFACL 7COMPARE (EXPD):(RCVD), FOR EQ/NE
BEQ e 7BR IF AGREE
ERROR 05 3SIGNAL ERROK ... IF NOT
J"FSPAD ADDRS ERROR; RCDFI®
3 RCYD ACC = RECEIVED ACC AFTER SEQ, EXP°D T0 BE (125,AP,AP,AP)
MACY11 30(1046) 02-SEP-77 22:41 PAGE 96 SEQ 0198
T40 FRACTION, FSPAD ADDRESSING VIA RCDF] AND RCGF] SE2 0113
3 uar (0,0,0,0)
3
}ommmmmmmm e REDFI=FIRBC7:6> ADDRESSING, CAECK FOR STUCK-175, BITSC7I8>me-mm—mmmnen
ERRPNT 3DONT CHANGE DATA IN ERROR LOOP
3-=----—--ERROR-LOOP-ENPERS~HERE~—m=m=mm
6351 LDD FPZEAP,AC3 3(FPZEAP) -> FIRBCT:6>="11"
LDD PPZERD,ACL JZEROES -> FIRBCT:6>=401"
LDD FPZERG,AC2 3ZERDES -> FIRBCT:6>="10"
STD AC3,MFPACL FFIRBCT6>="11" -> MFAC1
TST8  LPTITE SIF TIGHT LOOP-ON-ERROR SET, THEN HANG [N LOGP
BNE 635 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FuM=0)
’
BIC R4, MFACL 7ZERQ UNWANTED BITS OF RESULT,
CMP64M ,PPZEAP,MPACL FCOMPARE (EXPD):(RCVD), FUR EQ/NE
BEQ .+4 78R IF AGREE
ERROR 06 7SIGNAL ERROR ... [F NOT
3"FSPAD ADDRS ERROR; RLDFIN
3 RCYD ACC = RECEIVED ACC AFTER SEQ, EXP°D TO BE (125,AP,AP,AP)

3

Not (0,0,0,0)
14

PR A R AN A AR N AR AR RN AR AR AR R AR RN AR R A AR RARRRNT A CNANARRRR AN R

FTEST

R R T P P A P R V)

41

FRACTION, FSPADCCDIL.WRITE/ADDRS-FORCE:

USING "LDF™

THIS TEST CHECKS THE F/D-¥0DE WRITE.SECT.FSPADCCDI LOGIC, AND
THE FSPAD.SECTCCD] FORCE-ADORESS-17 LOGIC, USING THE FOLLUWING:

LDF:

(~CONVSP) * (F.MODE) ~> (FORCE.ADRS.17).FSPAD.SECTICD]
(-UCONVSP) * (F.MODE) -> (-WRITE).FSPAD.SSCTLCD)

REGISTER/LOCATION USE:

ACO =INPUT DATA, F/D-¥0DZ
AC3 ~0UTPUT DATA, F/D-MODE
MFACOs -ACO IN MEMORY

MEACle -AC3 IN MEMORY

MODULE/ERROR INPO:

FNUA/KS

CROM/LATCHES, JREG/BUA

FEXP/K9

CROM/LATCHES, BUT¢2:0>-LOGIC, FSPAD.WRITE/ENABLE(F/D)

FMUL/KL0
CPREVIDUSLY VERIFIED)

FALU/X11
FSPAD.WRITE.ENB/ADDR(F/D.MIDE)
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5173
5174
5175
5176
5177
5178
5179
5180
5181
5182
5183
5184
5185
5186
5187
5188
5189
5190
5191
5192

5226
5227
5228

015634

015636
015642

015646

015650
015654
015656
015660
015664

015666
015670
015674

015700
015706
015710

015712
015720
015722

000004

170127
172437

104406

1721737
170001
172700
105737
001374

170011
174037
174337

104425
001401
104057

104425
001401
104060

02-SEP-T77 17:50

040240
003004

003024

002645

002646
002656

002646 003004

002656 003074

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
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5229
5220
5231
3232
5233
5234
5235
5236
5237
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
5253
5264
5265
5266
5267
§268
5269
5270
5271
5272
5273
5274
5275
5276
5277
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-T7 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

002646

002656

003004

003010

MACY11 30(1046) 02-SEP-77 223141 PAGE 97 SEQ 0099

T4l

FRACTION, FSPADLCDI.#RITE/ADDRS~FORCE: USING “LDF"™ SEQ 0119

3 . .
3 AR AR AR TR RN R AR RN A AN AN RN AN A AR AR AARRANR AN R AN R RN AAN A RNRNNRE

TST4L:

63$:

10$:

SCOPE
?}

LOFPS  §040240 JINTR-DISABLE/D-NODE/TRURCATE

LdD FPALTP,ACO 3052525, 052525, 052525,052525) -> ACOCA,8,C,D)
14

ERRPNT 300NT CHANGE DATA IN ERROR LOOP

3 =——~===-ERROR~LOGP-ENTERS +HE RE ===~~~
3
3(125252,125252,125252,125252) -> AC3CA,B,C, DI

LDD FPALTN, AC3
SETF JENTER F-MODE
Lo¥ ACO,AC3 JACOCA,B,0,03 ~> AC3CA,B,=-,-1
rSTB LPTITE 31F TIGHT LOOP-ON-ERROR SET, THEW HANG IN LODOP
BRE 63 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMH=0)
3
SETD 3BACK TO D-MODE
STD ACO, MFACO JCET ACOLA,B,C,D) -> MFACO -
SYD AC3,NFACL JSET AC3CA,B,C,DI -> MFACL

i
J*SEE THAT ACOLA,B,C,D] WAS KEPT INTACT®
CMP64M ,MFACO,FPALTP 3= (052525,052525,052525,052525) 2?7

BEQ 108 3BR IF OK

ERROR 57 JELSE ERROR

3%FSPAD FP-INSTR MODIFIED SRC~ACC ERR®

3 HFPP ACO = SRC 64.BIT OATA FOR DPERATION = (AP,AP,AP,AP)
H RCVD AC3 = 64.BIT DATA STORED AFTER F<->0 MODE CONVERT

’
3*SEE THAY OUTPUY 'ACC WAS WRITTEN AS SPECIFIED®
CMP64AM ,MFACY,FPAPAR 3= (052525, 052525,125252,125252) ??

BEQ TST42 134 3 NEXT TEST IF ALL OK

ERROR 60 JELSE ERROR

"FSPAD-SECTCCD] ADORS/WRITE-ENABL ERR®™

H HFPP ACO = SRC 64.BIF DATA FOR OPERATION = (AP,AP,AP,AP)
H RCYD AC3 = 54.BIT DAPA STORED AFYER F<->D MODE CONVERT

A A A AR AR R A AR AR AR AN AR AN AN R AR AR AR AN R R AR AANRAANRRA

F*TEST 42 FRACTION, FSPADCCOJ.JRITE/ADDRS-FORCE: USING "STCFD®
3
3 THIS TEST CHECKS THE #/D-MODE WRITE.SECT.?SPADLCD} LOGIC, AND
3 THE FSPAD.SECTLCD] PORCE-ADORESS-17 LOGIC, USING THE FOLLOWING:
’
3 STCFD:  (-CONYSP) * (F.MDDE) -> (FORCE.ADRS.17).FSPAD.SECTLCD]
’ (UCONVSP) * (P.MIDE) -> (WRITE).PSPAD.SECTLCD]
3
’ -
3 REGISTER/LOCATION USE:
;
3 ACo ~INPOT DATA, F/D-¥DDZ
; AC3 -OUTPUT DATA, F/D-MODE
’
3 NPACO+ ~ACO IN MENORY
H MFAC1+ -AC3 IN MEMDRY
H
MACY11 30(1046) 02-SEP-T7 22:41 PAGE 98 SEQ 0100
T4 FRACTION, PSPADLCD).WRITE/ADDRS-FORCE: USING "STCFD® S22 0120
3 ————
3 MODULE/ERROR INFO:
H
3 FNUA/KB
3 CROM/LATCHES, JREG/BUA
?
; FEXP/K9
} CROM/LATCHES, BUTC2:0>-LOGIC, FSPAD.WRITE/ENABLE(F/D)
3
; FMUL/K10
3 CPREVIQUSLY VERIFIED]
;
; FALO/K11
3 FSPAD.WRITE.ENB/ADDR(F/D.MIDE)
;
;' AR AR R AR R R RN R AR R AR AN A AR RN AR AR R R RN AR AR AR RN R AR AN RARS
T5T42:  SCOPE
;
LDFPS  §040240 3 INTR-DISABLE/D-MODE/TRUNCATE
LoD FPALTP,ACO 3(052525, 052525, 052525, 052525) -> ACOCA,B,C,D)
;
ERRPNT JDONT CHANGE DATA IN ERROR LOOP
§mmmmeme ERROR-LO0P-ENTERS ~HERE = mmmmmm
;
LDD FPALTN,AC3 7125252, 125252,125252,125252) ~> AC3CA,B,C, D1
SETF FENTER F-MODE
63§ SYCFD  ACO,AC3 3ACOCA,B,0,01 -> AC3IA,8,C,0)
ISTB  LPTITE 3IF TIGAT LOOP-DN-ERROR SET, THEN HANG IN LOOP
BNE 635 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/PMN=0)
;
SETD 3BACK TO D-MODE
STD ACO,MFACO 3GET ACOLA,8,C,D] -> HFACO
STD AC3,MFACL JGET AC3[A,B,C,D1 -> MFAC1
;
3*SEE THAT ACOTA,B,C,DJ WAS KEPT INTACT*
CMP6AN ,MFACO,FPALTP 7= (052525,052525,052525,052525) 22
BEQ 10§ #BR IF OK
ERROR 57 JELSE 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 DAFA STORED AFTER F<->D MODE CONVERT
;
3*SEE THAT JDTPUT ACC WAS WRITTEN AS SPECIFIED™
1083 CMP64M ,MPAC1,FPAPOO 7= (052525, 052525, 000000,000000) ??

BEQ TST43 ) #NEXT TEST IF ALL OK

ERROR 60 JELSE ERROR

3“FSPAD-SECTCCD] ADDRS/ARITE-ENABL ERR™

1 HFPP ACO = SRC 64.8IT DATA FOR OPERATION = (AP,AP,AP,AP)
; RCYD AC3 = 64.BIT DATA STORED AFTER F<-~>D MODE CONVERT

P bt e L L It I ryey

F*TEST 43 FRACTION, FSPADCCDI.WRITE/ADDRS-FORCE: USING "“STCDF"
H



PDP-11/60 FP11-E HlRﬁHAR! DIAGWOSTIC MACYL1 30(1046) 02-5EP-77 22:41 PAGE 99 SeQ 0101

DQFPEA.P11 02-SEP-77 17:50 T4 FRACTION, PSPADLCDI.WRITE/ADDRS-FORCE: USINC *STCDF" SEQ 0121
5285 - TAIS TEST CHECKS THE F/P-MODE WRITE.SECT.PSPADLCDI LOGIC, AND
5286 ] THE PSPAD.SECTLCD] FORCE-ADBRESS-17 LOGIC, USING THE FOLLOWING:
5287 ;

5288 3 STCDF:  (~CONYSP) * (D.MODE) ~> (~FORCE.ADRS.17).FSPAD.SECTLCD)
5289 3 (UCONVSP) * (D.MODE) -> (~WRITE).FSPAD.SECTCCD]

5290 3

5291 ’ m——————

5292 ’ RECISTER/LOCATIDN USE:

5293 ;

5294 ) ACO -INPUT DATA, F/D-MODE

5295 3 AC3 -QUTPUT DATA, F/0-NOODE

5295 )

5297 3 NFACO+ ~ACO IN NEMORY

5298 H NFAC1+ ~AC3 IN NEMORY

5299 3

5300 3 emeee—eee-

5301 ) WODULE/ERROR INFO:

5302 ’

5303 3 PRUA/KS

5304 3 CRON/LATCHES, JREG/BUA

5305 3 '

5306 ; FEXP/K9

5307 3 CROM/LATCHES, BUTC2:0>-LOGIC, PSPAD.WRITE/ENABLE(F/D)

5308 3

5309 3 FMUL/K10

5310 3 CPREVIOUSLY VERIFIED]

5311 ]

5312 3 FALD/K11

5313 3 FSPAD.WRIYE.ENB/ADDR(F/D.MODE)

5314 ’

5315 3

5316 ,,ttlltlll!lt'ti.tl'l.t.t.....'tt'.tt.ttnt'tt'!tt.tltt'..!'ttttil

5317 016014 000004 YST43: SCOPE

5318 ;

5319 016016 170127 040240 LDFPS  §040240 SINTR-DISABLE/D-MODE/TRUNCATE
5320 016022 172437 003004 LDD FPALTP,ACO 7¢052525, 052525, 052525, 052525) -> ACOLA,B,C,01
5321

5322 016026 104406 ERRPHT ;nuur CHANGE DATA IN ERROR LOOP
5323 ;-=====---ERROR-LOOP-ENTERS- uane~- ———

5324

5125 016030 172737 003024 LDD FPALTN,AC3 ;(125252,125252,125252,125252) -> AC3CA,8,C,D)
5326 016034 176003 6383 STCDF  ACO,AC3 ;ACOLA,B,C, D) -> AC3CA,B,-,~)
5327 016036 105737 002645 1ST8 LOTITE 3IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN L0OQP
5328 016042 001374 BNE 535 ; WITH/ LIRE-CLOCK OFF, & FPS(FID=1/fMM=0)
5329 3

5330 016044 174037 002646 STD ACO,MFACO ;GET ACOCA,B,C,D) -> MFACO

5331 016050 174337 002656 STD AC3,MFAC] 3GET AC3CA,8,C,D) -> MFACL

5332 3

5333 3*SEE THAT ACOLA,B,C,DJ] WAS KEPT INTACT#

5334 016054 104425 002646 003004 CMP64M ,MFACO,FPALTP 7= (052525,052525,052525,052525) 22
5335 016062 001401 BEQ 105 3BR IF OK

5336 016064 104057 ERROR 57 JELSE ERROR

5337 3®PSPAD FP-INSTR MODIFIED SRC-ACC ERR"

5333 3 HFPP ACO = SRC 64.BIT DATA FOR OPERATION = (AP,AP,AP,AP)
3339 3 RCVD AC3 = 64.BIT DAPA STORED AFPTER F<~->D MODE CONVERT
5340 ;

PDP-11/30 FP11~-E HARDJARE DIAGNOSTIC MACY11 30(1045) 02-SEP-77 22:41 PAGE 100 SEQ 0102

DQFPEA.P11 02-SEP-77 17:50 143 FRACTION, FSPADLCDI.WRITE/ADIRS-FORCE: USING "“STCDF" SFQ 9122
5341 3*SEE THAT DQUTPUT ACC WAS WRITTEN AS SPECIFIED*

5342 016066 104425 002556 003074 105: CMPE4M ,MFAC1,FPAPAN 3= (052525,052525,125252,125252) 2?
5343 016074 001401 BEQ TST44 33 JNEXT TEST IF ALL OK
5344 016076 104060 ERROR 60 3ELSE ERROR
5145 3"FSPAD-SECTCCDI ADDRS/WRITE-ENABL ERR™
5346 3 HPPP ACO = SRC 64.BIT DATA FOR OPERATION = (AP,AP,AP,AP)
5347 H RCVD AC3 = 64.BIT DATA STORED AFTER F<->D MODE CONVERT
5343
5349
5350
5351 ”.t.ttt't AR AR AR A AR AR R AR AR R AR AR R AR AR A AR R AN RN AR ANR AR AR AR
5352 ITTEST 44 FRACTION, PSPADCCDI.WRITE/ADDRS~FORCE: USING "LDCDF"
5353 ;
5354 ; THIS TEST CHECKS THE F/D-MODE WRITE.SECT.FSPADLCD) LOGIC, AND
5355 H THE FPSPAD.SECTLCD] FORCE-ADDRESS-17 LOGIC, USING THE FOLLOWING:
5356 b3
5357 3 LDCDE: (CORVSP) * (F.MODE) -> (~FORCE.ADRS.17).FSPAD.SECTLCD)
5358 3 (-UCONVSP) * (F.MODE) ~> (-WRITE).FSPAD.SECTLCD]
5359 ;
5360 ]
5161 3 REGISTER/LOCATION USE:
5362 H
5361 3 ACO ~INPUT DATA, F/D-40DE
5364 3 AC3 -0UYPOT DATA, F/D-MODE
5365 H
5365 3 MFACO+ -ACO IN MEMORY
53167 3 NFAC1+ -AC3 IN MENORY
5368 H
53163 3 emmmmee—ae
5370 3 MODULE/ERROR INFO:
5371 }
5372 ; FHUA/KB
5373 ; CROM/LATCHES, JREG/BUA
3374 ;
53175 ; FEXP/K9
ga;g 3 CROM/LATCHES, BOTC2:0>-LOGIC, FSPAD.WRITE/ENABLE(F/D)
3 3
5378 3 FMUL/K10
5379 3 CPREVIOUSLY VERIFIEDY
5380 ;
5381 ; FALU/K11
5182 ; FSPAD.WRITE.ENB/ADDR(F/D.MDDE)
5383 3
5384 4
5"“5 ’,'itltitlttttﬁ.t.trtt.l" ARAR R RN R AR AR AR AR R AR R R AR A AN AR R RN
zugg 016100 000004 TST44: SCOPE
3R H
5388 016102 170127 040240 LDFPS  §040240 3INTR-DISABLE/D-MODE/TRUNCATE
23;3 015106 172437 003004 LoD FPALTP,ACD 3052525, 052525, 052525,052525) -> ACOLA,B,C,D)
3 ;
5391 016112 104406 ERRPAT ;DONT CHANGE DATA IN ERROR LO3OP
5392 jommmeme- ERROR=-LOOP-ENTERS-HERE ~=~~==mn
5393 ;
5394 016114 172737 003024 LoD FPALTN,AC3 3(125252,125252,125252,125252) => AC3LA,3,C, D]
5395 016120 170001 SETF FENTER F-MODE

5396 016122 177700 6352 LDCDF ACO,AC3 7ACOCA,B,C,NDY ~-> AC3L(A,8,-,-1



PDP-11/50 FP11-E HARDWARE DIAGNOSTIC
02-SEP-77 17:50

DQFPEA.P11

5397
§398
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
5435
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

105737
00137¢

170011
174037
174337

104425
001401
104057

104425
001401
104060

002645
002645

002856

002646 003004

002656 003074

PD2-11/50 FP11~E HARDWARE DEIAGNOSTIC

DQFPEA.P11

5453
5454
5455
5456
5437
5458
5459
5450
5461
5462
5463
5464
5465
5466
3457
5458
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

172737
177700
105737
001374

174037
174337

104425
001401
104057

104425
001401
104060

040240
003004

003024
002645

002546
002656

002545 003004

002656 003010

!l:lll 30(1046) 02-SEP-77 22:41 PAGE 101 SEQ 0103
T4

FRACTION, FSPADLCDI.WRITE/ADDRS-FORCE: USING “LpCDF™ SEQ 0123
1STB LPYITE . 31F TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP
BNE 638 3 WITH/ LIRE-CLOCK OFF, & FPPS(FID=1/FHNN=0)
;
SETD 3BACK TO D-MDDE
STD ACO,NFACO 3CET ACOCLA,B,C,D) ~> MFACO
STD AC3, NFACL JEET AC3CA,B,C,DY -> MFACL
4
3*SRE THAT ACOCA,B8,C,D) WAS KEPT INTACT*
CHPBAN  ,NFACO,FPALTP 3= (052525,052525,052525,052525) ??
BEQ. 105 JBR IF OK
ERROR 57 ELSE ERROR
»“FSPAD FP-INSTR MODIFIED SRC~ACC ERR®
b HFPP ACO = SRC 64.BET DATA FOR OPERATION = (AP,AP,AP,AP)
i RCYD AC3 = 64.8IT DATA STORED APTER F<->D MODE CONVERY
1
3*SEE THAT OOYPUT ACC WAS WRITTEN AS SPECIFIED*
10§53 CMP64AM  ,NFAC1,FPAPAR 3= (052525,052525,125252,125252) 2?
BEQ 15745 124 3REXT TESY IF ALL OK .
ERROR 60 JELSE ERROR
J®FSPAD~SECTCCD] ADDRS/WRITE-ENABL ERR™
3 HFPP ACO = SRC 64.BIT DATA FOR OPERATION = (AP,AP,AP,AP)
1 RCYD AC3 = 64.BIT DATA SYORED AFTER F<->D MODE CONVERY

P Rt L T T L e Lt ]
I*TEST 45 FRACTION, FSPADLCDI.#RITE/ADDRS-FORCE: USING “LOCFD™

THIS TEST CHECKS THE F/D-MODE WRITE.SECT.FSPADLCD) LOGIC, AND
THE FSPAD.SECTLCD] PORCE-ADDRESS-17 LOGIC, USING THE FOLLOWING:

LDCPD: (CONVSP) * (D.MODE) -> (FORCE.ADRS.17).FSPAD.SECTCCD]
(-0CONVSP) * (D.MODE) -> (WRITE).FSPAD.SECTLCD]

REGISYER/LDCATION USE:

ACO ~INPOTY DATA, F/D-¥ODE
AC3 ~-J0TPUT DATA, F/D-MODE

MFACO+ -ACO IN MEMORY
MFACL+- -AC3 IN MEMORY

MODULE/ERROR INRFO:

P e R

FRUA/KS
CROM/LATCHES, JREG/BUA
FEXP/KN9
CROM/LATCHES, BUTC2:0>-LOGIC, FSPAD.WRITE/ENABLE(F/D)
FMOL/K10
CPREVIOOSLY VERIFIED]
FALU/K11
MACY1l 30(10456) 02-SEP-T77 22:41 PAGE 102 SEQ 0104
T45 FRACTION, FSPADCCDI.WRITE/ADDRS-FORCE: USING “LDCFD® SEQ 0124

FSPAD.4RITE.ENB/ADDR(F/D.MIDE)

~ e e

PR AR R AR AR AR AR RN R AR AR R RN R AR AR R R AN RANRIR AN RN SR RS
TST45: SCOPE

r
LDFPS #040240 3 INTR-DISABLE/D-MODE/TRUNCATE
Loo FPALTP,ACO 30052525, 052525, 052525,052525) -> ACOCA,B,C,D]
’
ERRPNT ;DONT CHANGE DATR IN ERROR LOOP
}-===-==<ERROR-LODP-ENTERS-HERE ~—=—===~
3
LoD FPALTH,AC3 7(125252,125252,125252,125252) -> AC3LA,B,C,D0)
6352 LoCrD ACO,AC3 7ACOCA,8,0,0) -> AC3CaA,8,C,D2
TSTB LPTITE $IF TIGHT LOOP-ON-ERRDR SET, THEN HANS IN LOOP
BNE 635 7 WITH/ LINE~CLOCK OFF, & FPS(FID=1/FMM=0)
H
STD ACO,MFACO 3GET ACOLA,B,C,DY -> MFACO
ST AC3,NFAC1 3GET AC3LA,B,C,D]1 -> MFAC1
’
3*SEE THAT ACOLA,8,C,D3 WAS KEPT INTACT*®
CMP64M ,MFACO,FPALLP 3= (052525, 052525,052525,052525) 272
BEQ 108 2BR IF OK
ERROR 57 3ELSE ERROR
"FSPAD PP-INSTR MODIFIED SRC-ACC ERR®
] HFPP ACO = SRC 64.BIT DATA FOR DPERATLION = (AP,AP,AP,AP)
1 RCYD AC3 = 64.BIT DATA STORED AFTER F¢->D MODE CONVERT
3
J*SEE THAT DUTPUT ACC WAS WRITTEN AS SPECIFIED*
105z CMP64AM ,MFAC1,FPAPOO 3= (052525,052525,000000,000000) 22
BEQ T5T46 3 3NEXT TEST IF ALL OK
ERROR 60 JELSE ERROR
#"FSPAD-SECTCCD)Y ADDRS/WRITE-ENABL ERR"
H HFPP ACO = SRC 64.BIT DAYA FOR OPERATION = (AP,AP,AP,AP)
3 RCYD AC3 = 64.BIT DATA STORED AFTER F<->D MODE CONVERT



POP-11/60 FP11-E HARDWARE OLAGNOSTIC

DQFPEA.P11

016254

016256
016262
016266
016272
016276

016302
016306
016312

000004

170127
012705
005037
005037
105037

005237
012537
100442

02-SEP-77 17350

040040
016362
002650
002660
002624

002640
002646

PDP-11/50 FP11-E JARDWARE DIAGNOSTIC

DQFPEA.PIL

5547
5548
5349
5550
5951
5552
5353
5554
5555
5336
5557
5458
5559
5360
5561
5562
5563
5564
5365
5566
5,67
5,68
5569
5,70
5571
5572
5573
5574
5575
5576
5577
5578
5479
5580
5481
5482
5583
5584
55835
5586
5587
5588
5389
5590
5591
5592
5593
5594
5595
55956
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

02-5:5P~-77 17350

012537
172437

104406
1725317
170004

105737
001374

174137
023737

001752
104061

000750

aooro0
000040
000020
000010
000004
000002
000001
1777177

002656
002646

003004

002545

002666
002656

000200
000000
077600
077400
077200
077000
077100

002666

MACY11 30(1046) 02-3EP-77 22841 PAGE 103 SEQ 0105
146 SEIFTER/NORNK, RITH “NNS® SEQ 0125
PR AR R AR AR SRR AR RN E A AR AR AR RSN ERANE N AR AR AN AN ATAN A
I*TEST 46 SHIFTER/NORNK, WITE "MKS®
)
3 THIS TESY VERIFIES THE “MNORMK® ARC59351> ENCODER, AND SOME OF THE
H "SHIFPER™ LDGIC. THE “KNS™ INSTRUCTION IS USED YD PLACE A
3 VALUE IN THE ARC59151> BIFfS, AND THEN THE FOLLOWING IS PERPORMED:
)
) 1) BSPADCACL] = BADJ/NORMK( ARCS59:51> ) PLUS ESPADLACOD
3 THIS FUNCTION CHECKS THE WORNK/EADJ ENCODING.
b4
3 2) FSPADCACLI = NORN.SHIFTED( FSPADCACO] )
H TRIS FOBCTION CHECKS THE SHIFTER/NORMK.CONTROL, AND SOME
) BASIC SHIFTING (SHIFTER, UPPER 16. BITS ONLY)
]
) ————————
3 REGISTER/LOCATION USE:
b4
H ACO ~MNS/ SHIFT INPUT DATA AC
3 (1) ~NNS/ SHIFT DOTPUT DATA (EXPNT, FRAC) AC
H
] MPACO+ -MNS/ SRIFT INPST DATA (ACO COPY)
3 NFAC14+ -NNS/ EXP°D SHIFT OUTPOUT DATA (EXPNT, FRAC) (ACl COPY)
3 NFAC2¢ -NNS/ RCY-D SHIFT OUTPUT DATA
4
H RS ~DATA TABLE PTR
3
F S ——
3 MODULB/ERROR INFO:
) .
3 FNUA/KS
H CRON/LATCHES, JREC/BOA, FALD.CNTL(A,B-SELECT), EADJ,
H F.BUS.E-DRIVERS/ENABLES
}
} FEXP/K9
H CRON/LATCHES, BUTC2:0>-LOCIC, SHIFTER.CNTL(NORMK/RIF)
}
3 FMOL/K10
3 CPREVIOUSLY VERIFIED)
4
} FALU/K11
H SHIFTER(A/B-LEVELS)-DATA/CETL, FALU(B.SIDE.DATA),
) FSPAD/FALU/AR(C59:58>), WORNK.ENCODER
;,...ﬁl.t.'tlltttittt.'ttntttttt"l..Q.tt'.tttt.'t'tttttt.'tltttl
TST46: SCOPE
)
LDFPS #040040 #F-MODE/TRUNCATE
Mov $405,R5 3PTR TD DATA TABLE
CLR MFACO+2 $WORD-B INIT/EXP°D ARE
CLR NEAC1+2 3 ZEROES
CLRB FPLENF 3F-MODE TYPEQUTS
J*DATA TABLE LDOP ENTERS HERE®
108z INC DWLOOP 3BOMP CLOCK IN.A.LODP COUNT
vov (R5)+,MFACO+0 FGET WORD-A OF MNS/ACO
BNI TSTAT 3 JNEXT TEST IF ALL DONE
MACY1l 30(1046) 02-SEP-77 22: 41 PAGE 104 SEQ 0106
T46 SHIFTER/NOPMK, WITH "MNS®” SEQ 0126
MoV (RS)+,MFACL+0 sGET WORD-A DF MNS/AC1
Lor MPACO,ACO 7GET EXP=0, FRAC BITS INTD ACO
;
ERRPNT sDONT CHANGE DATA IN ERROR LDOP
3 =~==~==--ERROR-LOOP-ENTERS-HERE~—==~~~~
:
Loe FPALTP,ACL JINIT AC1 10 (AP,AP,~,~,)
63§52 MNS 3D0 FCAC11<-RORMK(FLACOI-LEFT2)
H ECACL1I<-0-PLUS-EADJ(FLACOI-L2)
ISTB LPTITE ;IF TIGHY LUOP-ON-ERROR SET, THEN HANG IN LOOP
BNE 63$ 3 WITR/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)
H
£344 AC1,MFAC2 3STORE RESULT IN MEMORY
1
4.1 4 MFAC1+40,MFAC2+0 3 (EXP°D-WORDA)=(RCV°D-WORDA)?
BEQ 10§ 3YES - GO FOR NEXT LOOP
ERROR 51 7ELSE ERROR IN EXPNT OR FRAC
3 "HORMK-EADJ/SHFYR ERR®
3 HFPP ACO = IMITIAL 32.BIT ACO POR MNS (FROM TABLE)
3 EXPD ACL = EXPECTED AC1 APTER MNS, EXPNT=EADJ/FRAC=(200,0)
H RCVYD ACl = RECEIVED AC1l AFTER MNS

3
BR 108 FTRY AGAIN
}IIIIIIIIIIIIIIIIIIIII/II/IIIIIIIIIIIIIIII/IIIIIIIIIIIIIIIII//II/I/IIII

)lel FOR ABOVE TEST:
3

3 <INITIAL-ACO- -EXP“D-ACL- . EXPNT FRACTION

H EXPNT/FRAC EXPNT/FRAC FEADY ~SHIFT-

40$: 000004100, 002004000 - 3l RITE-1
000004040, 00000+000 ; 0 NONE-0
000004020, 776004000 3-1 LEFT~1
000004010, 774004000 =2 LEFT-2
000004004, 772004000 -3 LEFT-3
000004002, 770004000 3-4 LEFT-4
00000+001, 770004100 -4 LEFT-4LNORMK-OVF
-1 sDONE

PRt A LRSS A I T d L ey gy gy T Ty T P T

J*TEST 47 SHI?TER, LEFT(2+4) OF (200,0,0,0)

H THIS TEST PERFDRMS A FULL 64. BIT "LEFT/NORMALIZATION™ SHIFT THRU THE
3 SHIFT TREE, USING THE "MNS™ INSTRUCTION. THE DATA EMPLOYED [IS:
3
;

(200.000000.000000.000030)



PDP-11760 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P11

5603
5604
5605
5606
5507

5641
5642
5643
5644
5645
5646
5647
5648
5649
5650
5651
5652
5653
5654
5655
5656
5657
5558

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
001401
104062

040240

003004
002645

002646
002646 003154

PDP-11/60 FP11-E HARDWARE OLAGNOSTIC

DQFPEA.P11

5659
5660
5651
5662
5663
5664
5665
5666
5667
5558
5669
5670
5671
5672
5673
5674
5675
5676
5677
5678
5679
5680
5681
5682
5683
5634
5685
5686
5687
5688
5689
5690
5691
5692
5693
5694
5695
5696
56917
5698
5699
5700
5701
5702
5703
5704
5705
5706
5707
5708
5709
5710
5711
5712
5713
5714

016464

016466
016472
016476

016502
016506
0156510
016512
016514
016516

016520

016522
016526
016530
016534

02-SEP-T77 17250

000004

170127
012701
012702

005237
170400
170401
176402
170004
174100

104406

172537
170007
105737
001374

040240
000013
000016

002640

003004
002545

MACYL1 30(1045) 02-8EP-77 22:41 PAGE 105 SEQ 0107
147 SHIFTER, LEFT(2+4) OF (200,0,0,0) SEQ 0127

WRICH SHOULD COMEZ OFT T0 BE ALL ZEROES, APTER SWIPTING. THIS TES? IS
LOOKING FOR ANY FLOATING LINES IN THE SHIFT TREE. :

REGISYER/LOCAYION USE:

ACO ~MUS/ SRIFT INPUT DATA AC
Acl ~MNS/ SHIFT DUTPUT DATA (EXPNT, FRAC) AC

MPACO+  <~MHS/ RCY*D SHEIFY OUTPUT DATA

MODBLE/ERROR INPO:

FROA/KB
CROM/LATCHES, JRES/BOA, FALU.CNTL(A,B-SELECT), EADJ

FEXP/K9
CROW/LATCHBS, BUTC230>-L0SIC, SHIFTER.CNTL(RES.ROM/NORMK/RIF)

FNOL/K10
CPREVIOUSLY VERIFIED]

FALB/K11
SEIFTER(A/B-LEVELS)-DATA/CETL, FALU(B.SIDE.DATA),
FSPAD/PALU/AR(C59258>,<230>), NORMK.ENCODER

NN N Ne Ve N N N NN N N N N e N N e Ne NN e N e e

Py it e L P T e e
TST47: SCOPE

’
LDFPS #040240 $INTR-DISABL/D-MODE/TRUNC
CLRD ACO JINPUT = (200,0,0,0)
}
ERRPNT JDONT CHANGE DATA IN ERROR LOOP
}~~==~=~~ERROR-LOOP-ENTERS-HERE~~-—~—~—
3
LoD FPALTP,ACL 300TPUT = (4*052525) @ START
63§: MNS 7((ACO-L2)-L4) -> AC1
TSTB LPTITE JIF TIGHT LDOP-ON-ERROR SET, THEN HANG IN LOOP
BNE 63§ 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)
}
STD ACL,MFACO sGET RESULT TO MEMORY
CHP64M ,NFPACO,FPEMAL $=(077000,0,0,0)??
BEQ 1ST50 33 JMEXT TEST IF OK
ERROR 62 7ELSE ERROR ~ FLOATIRG DATA LINE
s"SHFYR L(2+4) OF ZERD ERR"™
3 RCVD ACLl = RECEIVED AC1 AFTER MNS OF (0,0,0,0) IN FRAC
H

IR AR AN AR AR AR SN RRR N AR AR AR AR RAR AR R R RN AR KRR RAANRRCRA RS

3*TEST 50 SHIFTER, RITE(1.-11.) OF (0,0,0,0)

3

1 THIS TEST PERFORMS A FOLL 64. BIT ™RIGHT/ALIGNMENT™ SHIFT THRU THE

MACY11 30(1046) 02-SEP-77 22:41 PAGE 106 SEQ 0103
750 SHIFTER, RITE(1l.-11.) OF (0,0,0,0) SEQ 0128

SHIFT TREE, USING THE ™MAS®™ INSTRUCTIOR. THE DATA EMPLOYED IS:
(000.000000. 000000.000000)

WHICH SHOOLD COME OOT TO BE ALL ZEROES, AFTER SHIFTING. THIS TEST IS
LOOKING FOR ANY FLOATING LINES IN THE SHIFT TREE.

REGISTER/LOCATION USE:

ACO —MAS/ SHIFT INPUT DAFA AC
ACl =MAS/ SHIFT QUTPUT DATA (EXPNT, PRAC) AC

MFACO+ ~MAS/ RCY’D SHIFT OOTPUT DATA

R1 -SHIFT CNTR, 1.->11.
R2 ~MAS/EXPNT SHIFT CODE (= SHIFT.CNTR-1+4)

MODULE/ERRDR INFD:

FNUA/KB
CROM/LATCHES, JREG/BUA, FALU.CNTL(A,8-SELECT), EADJ

FEXP/K9
CROM/LATCHES, BUY<2:0>-L0OGIC, SHIFTER.CNTL(RES.RON)

FMUL/K10
CPREVIOUSLY VERIFIED)

FALU/K1L
SHIFTER(A/B~LEVELS)-DATA/CNTL, FALU(B.SIDE.DATA),
FSPAD/FALU/AR(<59258>,<2:0>), NORMK.ENCODER

L o I VR TR K L P P P i P P P VR VA P

H
Py Rt e T T T I T T,
TST50: SCOPE

’
LOFPS  §040240 7 INTR-DISABL/D-MODE/TRUNC
wov $11.,R1 3SHIFT CTR, R11.->R1.
wov #14.,R2 FEXPNT VALUE = (SHIFT-1)+4
3
3*DATA LOOP ENTERS HERE®
10s:  INC DWLOOP 3BOMP CLOCK IN.A.LDDP COUNT
CLRD  ACO 3(200,0,0,0) -> FSPADCO2
CLRD  ACl SZAP SIGNC1] 1O (0)
LDEXP  R2,ACO 3SET ESPADL0ICS5:0> = SHIFT-CODE+4
wNs 3(FSPADL0I-L6) -> FSPADL13, EL0I-4 -> EC1]
STD AC1,ACO 3SET FSPADLOIC59:00> = ZEROES
’
ERRPNT 3DONT CHANGE DATA IN ERROR LODP
#-====~=-ERROR-LOOP-ENTERS~HERE~====m=n
H
LoD FPALTP,ACL 7PRESET AC1=(4%052525)
6351 MAS 3(ACO-R11./R1.) => ACl
TSTB  LPTITE 3IF TIGHT LOOP-DN-ERROR 55T, THEN HANG IN LOOP

BNE 63% 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)



PDP-11/60 ¥P11-E HARDWARE DIAGNOSYIC MACY11l 30(1046) 02-5EP-77 22341 PAGE 107 SEQ 0109

DQFPEA.P1L 02-52P-77 17:50 750 SUIFTER, RITE(1l.-11.) OF (0,0,0,0) SEQ 0129
5715 3
$716 016536 174137 002646 STD ACL,NFACO 3GET RESULY IN MEMORY
5717 016542 104425 002645 003154 CHP64N ,MFACO,PPEMAT #=(077000,0,0,0)?7
5718 016550 001401 BEQ 20% 3BR IF OK
5719 016552 104063 ERROR 63 JELSE ERROR - FLOATING DATA LINE
5720 JUBHFTR R(11.~1.) OF ZERD ERR™
5721 ’ sarry = SHIFY VALUE EMPLOYED, 1.->11., 01->13
5722 ’ RCYD ACL = RECEIVED AC1 AFTER MAS OF (0,0,0,0) WITH ABOYVE SHIFY
5723 )
5724 016554 005302 2083 DEC R2 JNEXT SHIFY VALUE CODE
5725 016556 077127 so8 R1,108 JCOUNT LOOP R11.-R1.
5726
5727
5728
5729 ,,t.tt.it'.l.ttittt'tt*tt..tt.'..t"tﬂnt.n.lt'tttttttﬁtt..t.tttlt
5730 *TEST 51 FRACTION, FALU F3PAD.IN.NUX BIT(S59158)
5731 )
5732 ) THIS TEST CHECKS THAT BITSCS9:58> OF THE FRACTION DATAPATH
5733 ) ARE SET TO "01™ OW A ™LOF® INSTRUCTION. THIS SHOULD BE DONE
5734 ) AUTORATICALLY BY THE *#SPAD.IN.MUX® ON THE “FALU™ BOARD.
5735 3
5736 3 THE "HIDDEN BITS® (59:58> ARE EXAMINED VIA USING THE "MAS"
5737 bl IRSYRUCTION AND THE SHIFTER 7O SHIFT/RICHT.3. MNOTE THAT AN
5738 ’ ERROR I¥ THIS TEST MOSY LIKELY IS DUE TO A FAULT IN
5739 ) BITS¢59:58> OF THE FSPAD.IN.NOX; HOWEVER, A FAULT IN
5740 3 THE UPPER BITS OF THE SHRIPTER COULD ALSO GENERATE SUCH AN ERROR.
5741 3
5742 3 e ———— .
5743 ; REGISTER/LOCATION OUSEs
5744 ’
5745 3 MFACO+ -INITIAL DATA PATTERN
5746 b} MFAC1+ ~EXPECTED RESULY, APTER “MAS"
5747 H MFAC2+ -RECEIVED RESOULY (AC1) AFTER “MAS®
5748 ’
5749 3 ACO ~INPOT “LDF® ACCUN
5750 3 AC1 -00TPUT ACCUM POR RESULT, AFTER SHIFT
5751 3
5752 3 mmmmeeee—e
5753 3 MODULE/ERRDR INFO:
5754 H
5755 3 FNUA/KS
5156 3 CROM/LATCHES, JREG/BUA, FALD.CNTL(A,B-SELECT), EADJ
5757 3 .
5758 H FEXP/K9
5759 3 CROM/LATCHES, BUTC2:0>-L0GIC, SHIFTER.CNTL(RES.RON)
5750 ’
5761 > FMUL/K10
5762 3 CPREVIOUSLY VERIFIED]
5753 ’
5764 I} FALO/K11
5765 ; FSPAD.IH.MUX(<59:58>), SHIFTER(A/B~LEVELS)~DATA/CNTL,
5766 3 FALO(B.SIDE.DATA),
5767 3 FSPAD/FALU/AR(<59:58>,<2:0>), NORMK.ENCODER
g;gg :,'t.tttttt..tt.!t'i'ttlt..ttt.Q'.t..t!tt'ﬁt't'ttlltttlt'.tt'titl
5770 016560 000004 TSTS1: SCOPE
PDP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22341 PAGE 108 SEQ 0110
DQFPER.P11 02-SEP-77 17350 151 FRACTION, FALO PSPAD.LN.X0X 3IT(59:58) SEQ 0130
5771 3
5772 016562 170127 040040 LOFPS 040040 3 INTR-DISAB/F -MODE/ TRUNC
5773 016566 012737 000400 002646 MOV #000400+000,4F ACO+0 JINIT DATA, EXPNT FOR "MAS"-SHIFT/RITE-3
5774 016574 005037 002650 CLR MFACO+2 3
5775 016600 012737 077220 002656 Moy £0772004020, MFACL+0 FEXPD DATA, AFTER MAS3 EXPNT/EADI=(-3)
5775 016606 0035037 002560 CLR HFAC142 3
5717 ;
5778 016612 104406 ERRPNT 3DONT CHANGE DATA IN ERRDR LOOP
5779 3om—=- ~~=~ERROR-LOOP-ENTERS~HERE==~~= ===~
5780 ;
ST81 016614 172437 002646 6352 LDF NFACO,ACO INITIAL DATA LOAD THRU FSPAD.IN.NUX
5782 016620 105737 002645 TST8 LPTITE ;IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOQP
5783 016624 001373 BNE 63$ 3 WITH/ LINE-CLICK OFF, & FPS(FID=1/FMM=0)
5184 3
5785 016626 170401 CLRF ACl 3ZAP DUTPUT AC
5786 016630 170007 MAS 300 THE (ACO)-RITE-3 -> ACL
5787 016632 174137 002666 STF AC1,MFAC2 3SAVE IN MEMORY
5788 ;
5789 016636 104426 002656 002666 CMP32M ,NFAC1,MFAC2 3(RECEIVED) = (EXPECTED) ??
5790 016644 001401 BEQ TST52 ] 3NEXT TEST IF AGREE
5791 016646 104071 ERROR 71 JHIDDEN BITS<59:58> INSEPT ERROR
5792 3 FSPAD.IN.MUX INBUF-PORT ERR™
5793 3 HFPP ACO = LOADED DATA, 2W
5794 3 EXPD AC1 = EXPECTED OATA FROM AC1 AFTER 4AS/RITE-3
g;;g 3 RCVD AC1 = RECEIVED DATA FROM AC1 AFTER MAS
5191
5798
5199 ,}.-'..ltlt"..tt't""t.'ttt'lt'ﬁ.!tlttt"t'.itllt'ttttltttlt'tt
saog 3YPEST 52 FPINIT/FP.EMIT.¥/CLRK EXACT.ZERD "01" [N BIT(59:58)
530 3
5802 ) THIS PEST CHECKS THAT BITSC59:58> OF THE FSPADL171 “EXACT.ZERQ™
5803 3 WERE SEY TO "01" IN THE "FPINIT™ FLOWS. THIS SHOULD BE DONE
5804 ) VIA THE "FP.EMIT.F® FACILITY.
5805 3
5806 3 THE ®HIDDEN BITS™ <59:58> ARE EXANINED VIA OUSING THE "MAS™
5807 H INSTROCTION AND THE SHIFTER TO SHIFT/RIGHT.3. NOTE THAT AN
5808 3 ERROR IN THIS TESY MDST LIKELY IS DUE TO A FAULT IN
5809 3 BITS¢59:58> OF THE FSPAD.IN.YUX; HOWEVER, A FAULT IN
ga{g 3 THE UPPER BITS OF THE SYIFTER COULD ALSO GENERATE SUCH AN ERROR.
8 3
5812 3 ememeameao
5813 ) REGISTER/LOCATION USE:
5814 ’
5815 3 MFACO+ -EXPECTED RESULT, AFPER "MAS™
gg:g 3 MFAC1+ -RECEIVED RESULT (ACL) AFTER "MaAS™
3
5818 3 ACO ~INPUT "CLRF®™ ACCUM
5819 3 AC1 -OUTPUT ACCUM FOR RESULYT, AFTER SHIFT
5820 H
5821 2 et T
5822 3 MODULE/ERROR TNFO:2
5823 ;
5624 3 FNUA/K8
58%5 H CROM/LATCHES, JREG/BUA, FALULCNTL(A,B-SELECT), EADJ, FP.EMIT.F
5825 3



PDP-11/60 rP11-E ﬂle'lRB DIAGNOSTIC

DQFPEA.P11

5827
5828
5829
5830
5831
5832
5833
5834
5835
5836
5837
5838
5839
5840
5841
5842
5843
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
5877
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

02-5EP-77 17250

040240
077220
002650
002652
002654

177602

002645

002656
002646

002646

002656

PDP-11/60 FP11-E HARDWARE DIAGNDSTIC

DIFPEA.PLL

5883
5884
5885
5886
5887
5888
5889
5890
5891
5892
5893

016736

016740
016746
016752

016756
016760
016762
016764
016766
016770
016772
016776
017002
017006
017012
017014

017016
017022
017026
017030
017034

02~-5EP-77 17:50

000004

012737
170127
012705

012504
100530
012502
012503
172427
000100
174037
170437
012537
012537
010401
005301

005237
172437
175401
050237
050337

000062
040240
017144

002546
002656
002656
002660

002640
002646

002656
002660

001342

I;g!ll 30(1046) 02-SEP-77 22:41 PAGE 1

NN NN W NN N M

09
PPINIT/FP.EMIT.F/CLRX EXACT.ZERO “01% IN BIT(59:58)

FEXP/K9 -
CROM/LAYCHES, BUTC230>-LOCIC, SHIFTER.CNTL(RES.ROM)

FMUL/K10
CPREVIOUSLY VERIFIED)

FALU/KEL
FSPAD.IN.NUX(<59158>), SBAIFTER(A/B-LEVELS)-~DATA/CNTL,

FALU(B.SIDE.DATA), FEPAD/FALO/AR(C59:585,<2:0>), WORMK.ENCODER

IR R AR AR R AR NN AR R AN AR RN AR AR AR AN R R R RARAR AR AR AR AR AR RES

787522

6382

SCOPE
}
LOFPS #040240 3INTR-DISAB/B-MODE/YRONC
uov #077200¢020,HFACO+0 JEXP°D DATA, AFTER MAS} EXPNT/EADI=(-3)
CLR MFACOs+2 3
CLR NFACO+4 3
CLR MPACO+6 ]
3
ERRPNT D0ONT CHANGE DATA IN ERROR LOOP

j}=======~ERROR-LOOP-ENTERS-HERE~~—~-——~

3
CLRD ACO 3READ EXACT.ZERO
LDEXP #<2-200>,aC0 3MAS/EXPNT FOR RITE.3

# FSPADCACO).OR.EXACT-ZERD ~> FSPADCACO]
71F TIGHT LOOP-ON-ERROR SET, THEN HANGS IN LOOP

ISTB LPTITE

SEQ 0111

SEQ 0131

BNE 635 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMN=0)
}

MAS ;D0 THE (ACO)-RITE-3 -> AC1

STD AC1,HFACL 7SAVE IN MEMORY
3

CMP64N ,MFACO,NFACL 3(RECEIVED) = (BXPECTED) ?2?

8EQ TST53 124 sNEXT TEST IF AGREE

ERROR 110 JHIDDEN BITS<59:58> INSERT ERROR

J“FPINIT/CLRD/LDEXP BIT<59:58> INSERT ERR"

3 EXPD AC1 = EXPECTED DATA FROM AC1 AFTER MAS/RITE-3

3 RCVD ACL1 = RECEIVED DATA FROM AC1l AFTER ¥AS

P A A A R A AR AR AR AR R T A AR AR AR AR R A AR R R RN R AR ARARR AR AR RAE

J*TEST 53 SHIFTER, RITE(4,5,6,7/1,9)[MAS] RIPPLE-A-1

7

; THIS TEST RIPPLES A "1™ THRU THE SHIFT TREE (USING THE "MAS®
H INSTROCTION) TESTING FOR THE CORRECT SHIFT VALUE DECODE (VIA
; PRE.SHIFT.RESIDUE.ROM), AND AHY STUCK LOW/HIGH DATA LINES.

’

; FIRST THE A.SHIFT.LEVEL IS HELD CONSTANT (AT +4), AND

; THE B.SHIFT.LEVEL VARIED FRON +0/¢1/+¢2/+3. PART Td0

3 HDLDS THE B.SHIFT.LEVEL COMSTANT (AT +1), AKD VARIES THE

’ A.SEIFT.LEVEL AS +0/+8.

3

[,

’ REGISTER/LOCATION USE:

3 ACO -MAS/ SHIFT INPUT DATA AC

MACY11 30(1046) 02-SEP-77 22341 PAGE 110
53

W NG N NG N N NN e N N N e N TP N6 Ne N6 NP N Ve NN N N N6 e W N

TSP53:

108:

1183

SHIFTER, RITE(4,5,6,7/1,9)CMAS] RIPPLE-A-1
AC1 -MAS/ SHIFT OUTPUr DATA (EXPNT, FRAC) AC
MEACO+ -MAS/ SAIFT IMPUT DATA (ACO COPY)

MFACle -MAS/ EXP°D SHIFT OUTPUT DATA (EXPNT, FRAC) (AC1 COPY)
MFAC2+ -MAS/ RCV"D SHIFT 0Q0TPUT DATA

R1 ~MAS/ EXPNT.SHIFT.CODE (= SHIFT.VALUE-1)
R2 -HIDDSI.BIT.HISK, WORD. A

R3 - ", WORD.B

R4 ~SHIFT IALU!, (RIGHT SHIFT)

RS ~DATA TABLE P

MODULE/ERROR INFO:

ZNUA/KE
CROM/LATCHES, JREG/BUA, FALO.CNTL(A,B-SELECT), EADJ

FEXP/KY
CROM/LATCHES, BUTC2:0>-LOGIC, SHIFTER.CNTL(RES.ROM)

FMUL/K10
CPREVIDUSLY VERIFIED]

FALU/K11
SRIFTER(A/B-LEVELS)-DATA/CNTL, FALU(B.SIDE.DATA),
FSPAD/FALU/AR(C59:58>,€2:0>), NORMK.ENCODER

PR AR R A R AR AR AR AR RN RN R R R NN AN C R AR RN RN RN AN AR ERERRA Y

SCoPE

14
Moy #50.,$TIMES 350. ITER. OF THIS TEST
LDFPS #040240 3 INTR-DISABL/D-MODE/TRUNC
MOV #405,RS 7PTR TO DATA TABLE

$*DATA TABLE LDOP ENTERS HERE*

MOV (R3)+,R4 3GET NEXT SHIFT VALOE

BML TST54 ] JOONE WHEN = -1

MOV (RS)+,R2 JGET WORD (A,B) HIDDEN-BIT
€0V (R5)+,R3 7 MASK (AFTER SHIFT)

LbD (PC)+,ACO JMFACO IS INITIAL DATA:
-WORD 100 ; FRAC(300,0,0,0)

STD ACO,NMFACO 7

CLRD MFAC1 3MFAC1 IS EXPECTED RESULT:
MoV (RS)+,MFAC1+0 7 FRAC(A-TABLE,B-TABLE,0,0)
Ling (R3)¢,MFACL+2 14

oV R4, R1 }EXPHT SAIFT VALUE

DEC R1 ; (SHIFT-1)

3*LO0OP ON THIS SHIFT VALUE, i[PPLE-l =1 IN FRACCS59:00>%
l c bwLooe 7BUMP CLOCK IN.A.LOUP COUNT

LoD MFACO,ACO FRACCS59:00>=01#MEMCS57:03>#000
LDEXP R1,ACO JEXPCS5:0>=SHIFT CODE

BIS R2,MFAC1+0 JINSERT SRIFTED-HIDDEN-BIT

BIS RI,MFACL+2 IN EXPECTED FRAC, WORD-A/S

~ N

SEQ 0112
SEQ 0132



PDP-11/60 FP11-E HARDWARE DIAGNOSYIC

DQFPEA.P11

5939
5940

5941
5942
5943
5944
5945
5946
5947

017040

017042
017046
017050
017054

017056
017062

017066
017074
017076

017100
017106
017110
017116
017122
017126
017134
017142

017144
017152

017156
017164

017170
017176

017202
017210

017214
017222

017226
017234

017240

02-SEP-TT 17350

104406

172537
170007
105737
001374

174137
104423

104425
001401
104064

032737
001323
042737
040237
040337
104430
104430
000725

000004
000004

000005
000002

000006
000001

000007
000000

000001
000040

000011
000000

1771717

003004
002545
002566
002666
002656

000001

177600
002656
002660
17711711
17771717

000010
000000

000004
000000

000002
000000

000001
100000

000100
000000

000000,

020000

002666

002654
002656

002646
002656

000000

000000

000000

000000

000000

040000

PDP-11/60 FPR1-E HARDWARE DIAGNOSTIC

BQFPEA.PIL

5995
5996
5997
59983
5999
6000
6001
6002
6003
6004
6005
6006
6007
6008
5009
5010
6011
6012
6013
6014
6015
6016
6017
60138
6019
6020
6021
6022
6023
6024
6025
6026
6027
6029
6029
6030
6031
6032
6033
6034
6035
6036
6037
60383
6039
6040
6041
6042
6043
6044
6045
6046
6047
6048
6049
6050

017242

017244
017252
017256

017262
017264
017270

02-SEP-77 17:50

000004

012737
170127
012705

012504
020427
001500

000062
040240
017424

052525

001342

:;g!ll 3001048) 02-SEP-77 22:41 PAGE 111 SEq 0113

SHIPYER, RITE(4,5,6,7/1,9)THAS] RIPPLE-A-1 SEQ 0133
ERRPNT ;DONT CHANCE DATA IN ERROR LOOP
)-—-----ERRBR-LGO!-IIrlls—ﬂsnz—~--~---
LoD FPALTP,ACL )PRIS!! O8TPUT=(4%052525)
63832 MAS 3(ACO~SEIFTED)->AC1
3T8 LPTITE }IF TICHT LOOP-ON-ERROR SET, THEN HANC IN LDOP
BNE 63$ 5 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FNN=0)
}
STD ACL, NFAC2 3GET RESULT IN MENORY
FIXFRA ,NPAC2 3(000) -> SIGN/EXPNT
3 INSERYT FRACKS9158> FROM “EADJ"
CHPEAN ,NFACL, NFAC2 7(EXP°D) = (RCV°D)??
BEQ 208 3BR IF DK
ERROR 64 JELSE MAS-SHIFT RIPPLE-A-1 ERR

3"SHFTR, MAS-RITE RIPPLE-A-1 ERR®
} SHIPF? SHIFY VALOE EMPLOYED; ALL ARE RIGHT SHIFTS

"

? HFPP ACO = 654.8IT INITIAL ACO FOR MAS SHIFT
3 EXPD AC1 = 64.BIT EXPEC”D DATA AFYER ABOVE MAS SHIFT ENPLOYED :
3 RCVD AC1 = 64.BIT RECEIVED SHIFYED VALUE

Y

S*MEXY SHIFTED VALDE*

208: BIT #BITO,MPACO+6 3ANY MORE?
BNE 10§ 3BR IF NOT - MEXT TABLE ENTRY
BIC #177600,MFAC1+0 3ZAP SIGN/EXPNT OF EXP°D
BIC R2,MFAC1+0 3 AND SHIFTED-HIDDER-BIT
BIC R3,MFACLs2 ’
ASH64I ,-1,uFACO SINIT DATA RITE-1 (64 BITS)
ASH641  ,-1,MFAC JEXP°D DATA RITE-1 (64 BITS)
BR 11$ 3 NEXT

}IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII///l//llIII/IIIIIIIIIIIIIIIII/II/
DATA FOR ABOVE TEST
’

3 REGHT  FRAC-MASK = EKP“D-DATA 3 A3 B 3
3 SHIFT  WORD(A,B) WORD(A,B) 3SHFTR; SHFTR;
4052 4, 010,000000, 004,000000 3 *4 3 40

5, 004,000000, 002,000000 3 *4 el

6, 002,000000, 001,000000 3 Y4 ;2

7, 001,000000, 000,100000 3 *4 3 *3

1, 100,000000, 040,000000 P40 ;41

9., 000, 040000, 000,020000 3+ o+l

S
-1 3<DONE>
. ™ -

MACY1l 30(1046) 02-SEP-77 22:41 PAGE 112 SEQ 0114
153 SHIFTER, RITE(4,5,6,7/1,9)THAS] RIPPLE-A-1 SEQ 0134

Py e T T L
ITTESY 5S4 SHIFTER, LEFT(2¢(1,2,3,4))LNNS] RIPPLE-A-1

THIS TEST RIPPLES A “1™ THRU TRE SHIFT TREE (USING THE “MNS®
INSTROCTION) TESTING FOR THE CORRECT SHIFT VALUE DECODE (VIA
NORMK/WORMALIZE~SHIFT ENCODING), AND ANY STUCK LOW/HIGH DATA LIRES.

FIRST THE A.SUIPT.LEVEL IS HELD CONSTANT (AT +0), ARD

THE B.SHIFT.LEVEL VARIED FROY ¢0/¢1/+2/+3. PART TWO

HOLDS THE B.SHIFT.LEVEL CONSTANT (AT +0/+3), AND VARIES THE
A.SHIFT.LEVEL AS +4/-4. THIS RANGES THRU THE FULL WNORMALIZATION
SHIFT YALOES OF +1/0/-1/-2/-3/-4.

REGISTER/LOCATION USE:

ACO -MNS/ SHIFT INPUT DATA AC
ACl ~MNS/ SHIFT OUTPUT DATA (EXPNT, FRAC) AC

MFACO+ ~MNS/ SHIFT INPUT DATA (ACO COPY)
MFAC1+ -MNS/ EXP°D SHIFY OUTPUT DATA (EXPNT, FRAC) (ACL CDPY)
MFAC2+ -MNS/ RCY"D SHIFY DUTPUT DATA

R2 ~NORMK SHIFT SELECT 3IT<59:51>
R4 ~SHIFY VALOE, (LEFTC+1/RICHTLC-1)
RS ~DATA TABLE PTR

MODULE/ERROR INFO:

FNUA/KSB
CROM/LATCHES, JREG/BUA, FALU.CNTL(A,B-SELECT), EADJ

FEXP/K9
CROM/LATCHES, BUTC2:0>-L0GIC, SHIFTER.CNTL(NORMK/RIF)

FNOL/K10
CPREVIOUSLY VERIFIED]

FALU/K11
SHIFYER(A/B~LEVELS)-DATA/CNTL, FALU(B3.SIDE.DATA),
FSPAD/FALUJAR(C59258>,€2:0>), NORMK.ENCODER

NS N6 N0 NG VO N0 N N W WS N NG N T N N N N N W N e N N6 N e N N N e e e e N N e e W N e e

Py Rt TP T T T T T TRy T s
TSTS54: SCOPE

;
Mov #50.,STINES 350, ITER. OF TWHIS TEST
LDFPS #040240 3 INTR-DISAB/D-MODE/ TRUNC
MOV #405,RS 7PRT TO DATA TABLE

2*DATA TABLE LDQOP ENTERS HERS®

10§: 10V (R5)+,R4 JGET NEXT SHIFT VALUE
cMpP R4, #AP 7END OF TABLE?
BoQ TSTS5S i’ 7DONE WHEN = 052525



PDP-11/60 FP11~-E HARDWARE DIAGROSTIC

O0QFPEA.P11

§051
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
002666
177600
002656

000001
002646

177777
171177

000020
000004
000002
000010
000001

002666
002666

002654

002646
002656

000040
000010
000004
000020
000002

PDP~11/60 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P11

6107
6108
6109
6110
6111
6112

017462
017470

02-5EP-77 17:50

177777 000040 000100

052525

MACY11l 30(1046) 02-SEP-77 22:41 PAGE 113 SEQ 0115
154 SHIFTER, LEFT(2¢(1,2,3,4))CNNS] RIPPLE-A-1 SEQ 0135

JNFACL IS EXPECTED RESULT:
3 FRAC(300,0,0,0)

b4

INFACO IS INITIAL DATA:

3 FRAC (TABLE,0,0,0)

JWORMK BIT POR NNS SHIFT SELECT

b
J*LOCP ON THIS SEIFY VALUE, RIPPLE-A-1 I¥ FRACCS593100>%

3BUNP CLOCK IN.A.LOOP COUNT
JIUSERT NORWMK SHFT SELECT BIT
JINTD ACO

H
3DONT CHANGE DATA IN ERROR LDOP

3

JIPRESEY OUTPUT=(4*052525)

3(ACO-SRIFTED) ->ACL

3IF TIGAT LOOP-ON-ERROR SET, THEN HANG IN LOOP
3 WIT@/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)

1
7GEY RESOLY IN MEMORY
3ZAP SICN/EXPNT DF RCV-D

4

3(EXP°D) = (RCV'D)??

3BR IF 0K

JELSE MNS-SHIFT RIPPLE-A-1 ERR

SHIFY VALUE EMPLOYED; LEFT(+)/RIGHT(-) SHIFTS
64.BIY INITIAL ACO FOR MRS SHIFT

64.BIY EXPEC”D DATA AFTER ABOVE MNS SHIFT EMPLOYED
64.81IT RECEIVED SHIFTED VALUE

H

JANY MORE?

7BR IF HOT - NEXY TABLE ENTRY
3ZAP NORMK SELECT BIT

3INIT DATA RITE-1 (64 BITS)
JEXP°D DATA RITE-1 (64 BITS)

. LDD (PC)+,AC0
<WORD 100
£341) ACO,NFACL
CLRD NPACO
oy (RS)+,MFACQ+0
nov (R5)+,R2
113: ¢ {4 DéLgoP
8IS R2,MFACO+O
LoD NFACO,ACO
ERRPNT
;------——ERRU&-LDDP-SI!IRS—HI&B ------ -
LDD FPALTP,ACY
63§:2 uNS
15TB LPTLTE
BEE 635
StD ACl, HFAC2
BIC #~C177,4FAC240
CMP64N ,MFAC1,MPAC2
BEQ 0§
ERROR 65
FUSHFTR, MNS-LEFT/RITE REIPPLE-A-]1 ERR™
3 SHIFT =
H AFPP ACO =
3 EXPD ACL =
3 RCYD ACL =
?*GET NEXT SHIFTED VALOE*
2053 BIT #BIT0,MFACO+5
BNE 108
BIC R2,MFACO+0
ASH64I ,-1,MFACO
ASH6AT ,-1,NFAC]
BR 11s

INEXT

}IIIIIIIIIIIIIII//IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII/III/IIIIIIII
TA FOR ABOYE TEST

}

3 SHIFT  INIT-DATA NORMK-SRIFT
3 L+/R-  F(WORD-R) SELECT BIT
4083 o, 020, 040
2, 004, 010
3, 002, 004
1, 010, 020
4, 001, 002
MACY11 30(1046) 02-SEP-77 22:41 PAGE 114 SEQ 0116
154 SHIFTER, LEFT(24(1,2,3,4))CMNS] RIPPLE-A-1 SEQ 0135
-1, 040, 100
AP 3<DONE>



PDP-11/60 FP11-E HARDWARE DIIGIDITIC

DQFPEA.P11

6113
6114
6115
6116
6117
6118
6119
6120
5121
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
5151
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 HARDWNARE DIAGNOSTIC

DAFPEAR.P11

6159
6170
6171
6172
6173
6174
6175
6176
6177
6178
6179
6180
6181
5182
6183
6184
5185
6186
5187
5188
6189
6190
6191
6192
6193
6194
6195
6196
6197
6198
6199
6200
6201
6202
6203
6204
6205
6206
6207
6208
6209
6210
6211
6212
6213
6214
6215
6216
6217
6218
6219
6220
6221
5222
6223
6224

017520
017822
017524
017530
017534
017540

017542

017544
017546
017550
017554

017556
017560
017564
017572
V17574

0175756

017600
017606

017612
017620

017624
017632

017636
017644

017650

02-SEP-77 17:50

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

177777

040240
003024
003004

002645

002656
002646

077000
052525

077000
000000

077000
052525

077000
000040

002656

000000

000000

000040

000000

!lclll 30(1045) 02-SEP-77 22341 PACE 115 seQ 0117
FALG/FEXP, F/D-R/T MODE SELECT SEQ 0137

Py s T L e e L et Lt

I*TRSY 55 FALY/FEKP, F/D-R/T NIDE SELECT

b}

THIS TEST OSES THE "NNS™ INSTRUCTION TO EXERCISE THE F(32.)/D(64.)
BIT ROUMD/TRUNCATE LOSIC ON PBE FALU/FEXP NODULES.

THE TEST FIRST PRELOADS AC0<59303> WITH 4*(052525) AS BACKGROUND
DATA PATTERN. AN F.MDDE/B.M3DE “CLEAR™ IS THEN DOME, TO ZERD THE
APPROPRIATE SECTION OF THE ACC. YHAE *MWS™ INSTROCTION IS THEM USED
TO SHIFT LEFY (2¢4)=(8) THE RESULT OF :

ARC59835/03> <~ FSPADTACOICS9135/03>-PLUS-0(R/T) LLEFT-6]
THIS BRINGS THE RGOND BITS (P AND D) INTD VIEW.

REGISTER/LOCALION 0SE:

ACO -MNS/ F/D & R/T TMPUT DATA AC
acl -MNS/ F/D & R/Y OUYPUY DATA (EXPNT, FRAC) AC

MFACO+ -MNS/ EXP“D F/D &L R/T QUTPUT DATA (EXPNT, FRAC) (AC1 COPY)
MFACl+ -NNS/ RCY"D F/D & R/T QUTPUT DATA

Rl ~PPS BEFORE MNS, F/D MODES, R/T MODES
R4 ~(TEMP)
RS ~DATA TABLE PR

MODULE/ERROR [l'Dt

FNUA/KS
CROM/LATCHES, JREG/BUA

FEXP/K9
CROM/LATCHES, B0T<2:0>-LOGIC, ROUND/TROUNC.CNTL,
SHIPTER(PRE.SHFT.L3/CHTL,RES. RON)

FMUL/K10
CPREVIDUSLY VERIFIED)

FALU/K11
YALU(F/D-MODE~-ROUND. BIT.LOGIC), SHIFTER(LEFTI)

B R T T T T T T R o S Y R T VR R R R L VR %

IR R R AR A A AN R AL AR AR R A AR AR A AR AR RN AR SR RA TR AN AN SRR

TST55: SCOPE
)
v #405,R5 3PTR TD DATA TABLE
J*DATA TABLE LOOP ENTERS HERE*®

10§: i8C DWRLDOP 3BOMP CLOCK IN.A.LOOP COUNT
Moy (R3)+,R1 7GET NEXT F/D, R/T FPS VALUE
BMI TST56 3 ;DDNE WHEM¥ = -1
MOV #NFACO+0,R4 3PIR
MOV (R5)¢,(R4)+ 3GET EXP°D AC1/AFTER
voyY (R5)#, (RO H
MACY11 30(1046) 02-SEP-77 22:41 PAGE 116 SEQ 0113
53 FALU/FEXP, F/D-R/T MODE SELECT SE3 0138
L1} ) (R5)+,(R4)+ ;
#ov (RS)+, (RA)+ :
LDFPS #040240 sINTR.DISAB/D~MODE/TRUNC
LoD FPALTH,ACO 3INPUT ACC IS 4*(125252) BEFORE CLRF/D
Loo FPALTP,ACL ;OUTPUT AC IS 4*(052525) BEFORE MNS-F/D
LDFPS R1 3SETUP F/D-MODE, R/Y-MODE
;
ERRPNT 7DONT CHANGE DATA IN ERROR LDOP
3 o===+==-BRROR-LOOP-ENTBRS~HERE~=w~=u"m
;
63S:3 CLRD ACO sF.0R.D MODE
LLE] 300 AR <~ ACOLF/D3,CR/TI-LEFT-2
S8 LPTITE $IF TICHT LOOP-ON-ERROR SET, THEN HANG IN LOOP
BNE 635 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)
’
b
SETD }STORE 64. BITS
Sth AC1,MFACL 3GET gUTPUT
CMP64M ,MFACO,NFACL 3(EXP°D) = (RCV°D) 2?7?
BEQ 10§ 3BR IF AGREE
ERROR 106 7ELSE ERRDR
7"FEXP/FALU FPS F~D &/+ R-T MDDE ERR"™
3 -FPS-- = ¥PS, WITH F/D MODE, R/T MODE
; EXPD AC1 = EXPECTED ACl, AFTER F/D, R/T
H RCVD AC1 = RECEIVED AC1

H
B8R 105 INEXT
3

?

SIITIIVETIL2T0E0 00000 L0700 0000000088020 000000000000000001087818711188111
)

3 DATA FOR ABOVE TEST

7=000 ?BIT7=0
D=200 3BIT7=1

b4
R=000 ;BITS5=0
T=040 3BIT5=1

3
3
; ~=~FPS==== =-=vEXP*D-=ACl-~AFTER-~-===
4053 0400004F+T, 077000,000000,052525,052525 ;32. BITS AND TRUNCATE
040000+D+T, 077000,000000,000000,000000 364. BITS AND TRUNCATE
040000+F+R, 077000,000040,052525,052525 332. BITS AND F.ROUND.BIT

040000+D+R, 077000,000000,000000,000040 ;64. BITS AND D.ROUND.RIT

-1 7<DONE>



PDP-11/50 FP11-E BARDWARE OIAGNOSTIC
0

DQFPEA.P11

6225
6226

PDP-117/60 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.PI11

6227
5228
6229
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
6255
6266
6267

017652

017654
017660

017664

02-SEP-77 1735

02-5EP-77 17:50

000004

170127
012705

005237

040240
017760

002640

MACY1l 30(1045) 02-SEP-77. 22341 PAGE 117 SEQ 0119
55 FALU/FEXP, F/D-R/T MODE SELECT SEQ 0139
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156 FRACTION, FALU ADD/CARRY LOGIC WITH ™ADDD™ SEQ 0140

AR AR A R AR AR A A R R AR AR AR R R R AR AR R A RAN A AN R R AR ENANR R ARRRRR
}*TEST 56 FRACTION, FALU ADD/CARRY LOGIC WITH “ADDD®

R TR T R R I T T A A A R "3

THIS TESY CHECKS THE FRACTION ALU (™FALU®™) AND ITS ASSOCIATED
CARRY LOOKAHEAD LOGIC. THE TEST IS PERFORMED USING "ADDD™ (64.BITS)
WITH EXPONENTS ALWAYS EQUAL (THUS WO PRE.SHIFT ALIGNMENT IS REQUIRED).

EITHER "DIFFPRCO™ (SUBTRACT) OR "SUMPRCO™ (ADD) PATHS ARE
FOLLOWED THRU THE FP1i-E ADD/SUBTRACT FLOWS.

BOTH THE ADD AND SUBTRACT FUBCTIDES ARE CHECKED VIA USING OPERANDS
WITH LIKE (ADD) AND UNLIKE (SUBTRACT) SIGNS.

THERE IS ALWAYS A ONE STEP (RIGHT.1) NORMALIZATION SHIFT
PERFORMED AFTER THE OPERATION (DUE TO CHROICE OF JPERANDS).

REGISTER/LOCATIDN USE:

MFACO+ -INITIAL OPERAND "A®, FROM TABLE
MFACl+ <~INITIAL OPERAND ®B™, FROM TABLE
MFAC2+ ~EXPECTED SUM, FROM TABLE

MFAC3+ -~RECEIVED SUM PROM HFP

ACO ~COPY OF OPERAND "A®
AC1 ~COPY OF OPERAND "B™
AC2 ~HFP SUM

R3 ~(TENP)

R4 -(PTR)

RS =DATA TABLE PTR

MODULE/ERROR INFO:

FNOA/KB
CROM/LATCHES, JRES/BOA, FALU.CNTL(A.PLUS.B,A.¥INUS.B)

FEXP/K9
CROM/LATCHES, BUTC2:0>-LOGIC

FMUL/X10
CPREVIOUSLY VERIFIED]

FALU/K11
FSPADLTEMP-S], FALO(ADD/SU3,CARRY.LOGKAHEAD)

AR AR R AR AN R A R AN A AR AR AR AR AR AR AR AR N ARNR R RN R RN TARRRRANRER
i34

TST56:

1053

SCOPE

;
LDFPS #040240 7 INTR-DISAB/D~MODE/ TRONC
40V #405,RS JOATA TABLE PTP

i

3*DATA LOOP ENTERS HERE*
INC DWLaDP 7BUMP CLOCK IN.A.LOOP COUNT



POP-11/60 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P11

6283
6284
6285
6285
6287
6288
6289
6290
6291
6292
6293
6294
6295
6296
6297
6298
6299
6300
6301
6302
6303
6304
6305
6306
6307
6308
6309
6310
6311
6312
6313
6314
6315
6316
6317
6313
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
017776

020000
020006

02-SEP-77 17:50

012704
012703
012524
001424
012524
077302

172437
172537

104406
174102
172200
105737
001373
174237
104425

001746
104070

000744
000137

040200
000000

040200
000000

040400
000000

002646
000013

002646
002556

002645
002676

002666

020632

000000

000000

000000

002675

000000

000000

000000

PDP-11/60 FP11-E HARDWARE DIAGNDSTIC

DQFPEA.P11

6339
6340
6341
6342
6343
6344
6345
65346
6347
6348
6149
6350
6351
6352
6353
6354
6355
6156
6357
6158
63597
6350
6361
6362
6363
6364
6165
6366
6367
6368
6369
6370
6371
6372
6373
6374
6375
6376
5377
6378
6379
6380
5381
6382
6383
§384
6385
6386
6387
6388
6389
6390
5391
6392
6393
639¢

020010
020016

020020
020026

020030
020036

020040
020046

020050
020056

020060
020066

020070
020076

020100
020106

020110
020116

02~SEP-77 17350

040252
125252

040252
125252

040452
125252

040325
052525

040325
052525

040525
052525

040325
052525

040252
125252

040477
117171117

125252

125252

125252

052525

052525

052525

052525

125252

177117

125252

125252

125252

052525

052525

052525

052525

125252

177171717

MACY11 30(1046) 02-S5EP-77 22341 PAGE 1
156 FRACTION, FALD ADD/CARRY LOGIC 'I!H “ADDD"

SEq 0121
SEQ 0141

nOV ENFACO+0, R4 3PTR TO RESULT AREA
uov #11.,83 74ORD CNTR
DY (R5)¢, (R4)+ 3GET A WORD
BEQ 30 3IF ALL ZERO, WE-RE DONE
1183 MOV (R5)+, (Ra)+ $MOVE THE REST OF THE DATA
SoB R3,118 3Loor
]
LBD MPACO,ACO SCET OPERAND "A"
Lo® NFAC1,ACL FGET OPERAND “B%
3
ERRPET 3D0NT CHANGE DATA IN ERROR LOOP
§~=~=-=--ERROR-LOOP-ENTERS~BERE~-===m
»
6382 ST0 AC1,AC2 3COPY QUICKLY
ADDD ACO,AC2 3(AC0O)-PLBS-(AC2) -> AC2
1518 LETITE 3IF TIGAT LOOP-ON-ERROR SET, THEM HANG IN LOOP
BNE 635 3 WITR/ LINE-CLOCK OFF, & FPS(FID=1/FPKN=0)
3
sTp AC2,MFAC3 3COPY TD MEMORY
]
3*NOV CHECK ANSWERS®
CMPS4N ,MFAC2,MFAC3 3(EXPECTED) = (RECEIVED) 2?
BEQ 105 3BR IF AGREE
ERROR 70 3ELSE FALUZARITH ERROR
;'rann ADD/CARRY RESULT ERR™
HFPP ACO = OPERAND "A"™ FROM ACO
3 HFPP ACL = OPERAND ™8™ FROM ACl
3 EKPD AC2 = EXPECTED SUN OF A-PLUS-B
3 RCVD AC2 = RECEIVED SUM DF A-PLUS-B
3
BR 105 3NEXT LODOP
3
305: JuP FALDOL JEXIT THE HARD WAY
1
3
, - -—
;
3 DATA TABLE POR ABOVE TEST:
3
405:
;

3159 —mm-mmmmem e > BIT.RANGE - > 0
3<€010000000. 0000000000000000. 0000000000000000. 0000000000000000>

OPERAND A
<WORD  04020040,0,0,0 ;(N0 - PRE.SAIFT)
3759 ==mmmomm oo cmaes > BIT.RANSE > 03\
3¢01 0..0000000000000000. 0000000000000000.0000000000000000> OPERAND B
.WORD  040200+0,0,0,0  3(N) - PRE.SHIFT)
?
3/59 ~==-=--=coemc-c=uo-> BIT.RANSE > 03\
#€010000000. 0000000000000000. 0000000000000000,0000000000000000> RESULT
.WORD  04040040,0,0,0  ;(RIGHT-1 - NORM.SHIFT)
3
MACY1l 30(1046) 02-SEP-77 22:41 PAGE 120 SEQ 0122
156 FRACTION, FALU ADD/CARRY LOGIC WITH "ADDD® SE? 0142
)
’ ————
3
’
3159 ~—mooeeen B > BIT.RANSE > 03\
3€010101010.1010101010101010.1010101010101010.1010101010101010> OPERAND A
<WORD  040200¢52,125252,125252,125252 (N0 - PRE.SHIFT)
3159 ===mmmmmemmemmmeee BIT.RANGE > 0N
;<010101o1o.1010101010101010.1010101010101010 1010101010101010> UPERAND 3
.NORD  040200452,125252,125252,125252  ;(NO - PRE.SHIFT)
3159 ~==--=m=mmmememaan > BIT.RANGE > 03\
7(010101010-1010101010101010.1010101010101010 1010101010101010> RESULT

-WORD  040400+¢52,125252,125252,125252

3 (RIGHT-1 - NORM.SHIFT)

NN N W % e

L R e —. > BIT.RANGE on
;<011010101 0101010101010101.0101010101010101.0101010101010101>
<WORD  040200+125,52525,52525,52525 ;(ND ~ PRE.SHIFT)

3
3159 —-—-m-mmeemeooeeaen > BIT.RANGE > 03\
3<011010101.0101010101010101.0101010101010101.0101010101010101>

<WORD  040200+125,52525,52525,52525 3(NO - PRE.SHIFT)

3759 —=mmo—mmmmmeecmean > BIT.RANSE > 03\
3<011010101.0101010101010101.0101010101010101,0101010101010101>
-WORD  040400+125,52525,52525,52525

OPERAND A

OPERAND B

RESULT

S(RIGHT-1 - NORM.SHIFT)

~ NN N

3159 ~—---ommmammceae > DIT.RANGE ~=--—=—coooommmoomemee o3
;(011010101.0101010101010101.0101010101010101 0101010101010101>
-WORD  040200+125,52525,52525,52525  ;(ND - PRE.SHIFT)

3159 =l > BIT.RANGE > 03\
3¢010101010.1010101010101010.1010101020101010.1010101010101010>
.WORD  040200+52,125252,125252,125252  3(ND - PRE.SHIFT)

3
3139 ===memmm e > BIT-RANGE - > 03\
3<010111111.2111111111411211.1111111111311111.1111113111111111>

.WORD  040400+77,177777,177771,117777

OPERAND A

OPERAND 3

RESULT

3(RTIGHT-1 - NORM.SHIFT)



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P11

6395
6396
6397
6398
6399
6400
6401
6402
6403
6404
6405
6406
6407
5408
6409
6410
6411
6412
6413
6414
6415
6416
6417
6418
6419
6420
6421
6422
6423
6424
6425
6426
6427
6428
5429
6430
6431
6432
6433
6434
6435
654356
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
020215

020220

DQFPER.P11

6451
6452
6453
6454
6455
6456
6457
6458
6459
6460
6461
6462
6463
6464
6465
6466
6467
6468
6469
6470
6471
6472
6473
6474
6475
6476
6477
6478
6479
6480
6481
6482
6483
6484
6485
6486
6487
6488
6489
6490
6491
6492
6493
6494
6495
6496
6497
65498
6499
6500
6501
6502
6503
6504
6505
6506

020226

020230
020236

020240
020246

020250
020256

020260
020266

020270
0202756

020300
020306

020310
020316

020320
020326
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040252
125252

040325
052525

040477
177177

040325
052525

140325
052525

000000
000000

040252
125252

140252
125252

125252

052525

1717171717

052525

052525

000000

125252

125252

125252

052525

1771M

052525

052525

000000

125252

125252

000000 000000 000000

PDP-11/760 FP11~E HARDWARE DIAGNOSTIC
02-58P-77 17:50

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

MACY11 30(1046) 02-SEP-77 22341 PAGE 121 SEQ 0123

56 FRACTION, FALO ADD/CARRY LOGIC WITH "ADDD™ SEQ 0143
3

14

14

3

14

3189 wwe-cececmccccacaan) BIT.RANGE > 03\
3<010102010.1010101010101010.1010101010101010,1010101010101010> OPERAND A

<WORD  040200+§2,125252,125252,125252 (N0 ~ PRE.SHIFT)
14

3159 ~mmemmmmne ~—mmmeees)> BIT.RANGE > 0N

$€011010101.0101010101010101.0101010101010101.0101010101010101> OPERAND 8
- WORD 040200+125,52525,52525,52525 3 (N0 - PRE.SHIFY)

}

3/59 ————cemccemee—c—eec) BIT.RANGE > 03\

7€0101131131.3122211212333218,22221232117211211,1112311221111111> RESOLT
- WORD 040400+77,177177,177777,1711177 2(RIGHT-1 - NORN.SHIFT)

1

3

3

3

}

3159 > BIT.RANSE > 03\

3<€011010101.0101010101010101.0101010101010101.0101010101010101> OPERAND A
» WORD 040200+125,52525,52525,52525 #(NO - PRE.SHIFT)

3159 ———mmmmeemeecaea -> Blf.RAlaE
3<011010101.0101010101010101.01010101021010101.01021010101010101> OPERARD 3
-« #ORD 140200+125,52525,52525,52525 3(RIGHT-1 - NORM.SHIFT)

3

3159 —=m--—=-mmmeee ~e==-> BIT.RANGE > 0\

}(000000000-0000000000000000-0000000000000000 0000000000000000> RESULT
« #ORD 000000+0,0,0,0 3 (RIGHT-1 - NORM.SHIFT)

3

14

; —-

]

; .

3/59 ~—=--emecmccccanwas) BIT.RANGE > 03\

3¢010101010.1010101010101010.1010101010101010.1010101010101010> OPERAND A
«40RD 040200+452,125252,125252,125252 3(ND - PRE,.SHIFT)

3139 ~mmmmmmmemm e > BIT.RANSE > 03\

3<010101010.1010101010101010.1010101010101010.1010101010101010> OPERAND 8
«WORD 140200+52,125252,125252,125252 3 (RIGHT-1 - NORM.SHIFT)

H

37159 —~—==c~~rmecceecw=e-) BIT.RANSE > 03\

1(000000000.0000000000000000.0000000000000000.0000000000000000) RESULT
« WORD 000000+0,0,0,0 7 (RIGHT-1 - NORM.SHIFT)

MACY1l 30(1046) 02-SEP-T7 22:41 PAGE 122 SEQ 0124

755 FRACTIDN, FALU ADD/CARRY LOGIC WITH ™ADDD™ SEQ 0144

H

3

3 -

3

H

3159 > BIT.RANZE > 03\

3<010001111.0000111100001111.0000111100001111.0000111100001111> OPERAND A
- WORD 040200+17,7417,7417,7417 3(NO - PRE.SHIFT)

3459 --=~-- e e > BIT.RANGE > 03\

3<010001111.0000111100001111.0000111100001111,0000111100001111> OPERAND 8
«WORD 040200+17,7417,7417,7417 3(NO ~ PRE.SHIFT)

3

3159 =—=-me —————————— > BIT.RANGE > O3

<010001111.0000111100001111.0000111100001111.0000111100001111> RESULT
- WORD 040400+17,7417,7417,7417 s (RIGHT-1 - NORM.SHIFT)

b

H

H

H

i

3/59 ==mmmmmmmmmmem e > BIT.RANGE > 03\

$<011110000.1111000011110000.1111000011110000.1111000011110000> OPERAND A
- WORD 040200+160,170360,170360,170360 3 (N0 - PRE.SHIFY)

3}

3159 ——-=cecccecccceacaca) BIT.RANGE > 03\

7€011110000.1111000011110000.1111000011110000.1111000011110000> OPERAND B

« WORD 040200+160,170360,170360,170360 #(NO - PRE.SHIFT)

b4

3759 mmeemmemecceccacaao) BIT.RANGE > 03\

3<011110000.1111000011110000.1111000011110000.1111000011110000> RESULT
-WORD  040400+160,170360,170360,170360 3 (RIGHT-1 - NORM.SHIFT)

3

3

3 ———

3

3

3159 === e > BIT.RANSE 03\

;(010010110-1001011010010110-1001011010010110.100101!01001011!) OPERAND A
-WORD  040200+26,113226,113226,113227 3 (ND - PRE.SHIFT)

3759 ~=——mmmmmmmem e > BIT.RANGE o

3<010000111.1000011110000111. 1000011110000111.10000111100001115 OPERAND 3

- HORD 040200+7,103607,103607,103607 7(NO - PRE.SHIFT)

7159 —=—=-mmmmmeeee > BIT.RANSE - 03\
,<010001111.0000111100001111 0000111100001111. 0000111100001111> RESULT




PDP-11/50 FP11-E HARDWARE DIAGWOSTIC

DQFPEA.P11

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
6545
6547
6548
6549
6550
6551
6552
6553
6554
6555
6556
6357
6558
6559
6550
6561
6562
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020330 040417 007417 007417

020336

020340
020346

020350
020356

020360
020366

020370
020376

020400
020406

020410
020416

020420
020426

020430
020436

007417

040351
064551

040370
074170

040560
170360

040313
045513

040322
151323

040517
007417

040264
132264

040255
025455

064551

074170

170360

045513

151322

007417

132264

026455

064551

074170

170360

045513

151322

007417

132264

02645%

PDP-11/50 FP11-E HARDGARE DIAGNOSTIC

DQFPEA.P11

6353
6564
6565
64566
6557
6368
6569
6570
6571
6572
6573
6574
6575
6575
65717
6578
6379
6180
5581
6582
65813
6584
6585
6585
6587
6588
64589
6590
6591
6592
6593
6594
6595
6596
6597
6,98
64599
6600
6601
6602
6503
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-77 17:50

040460
170360

040264
132265

040351
064551

040517
007417

040313
045513

040226
113225

040460
170360

000000

000400

170360

132264

064551

007417

045513

113226

170360

170360

132264

064551

007417

045513

113226

170360
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FRACTION, FALU ADD/CARRY LOGIC WITH “ADODD®
~WORD  040400¢17,7417,7417,7417 ) (RICAY-1 ~ NORM.SBIFT)

-~

3189 ~—w=m———=-e—oe--3 BIT.RANGE - > 03\
7€011101001.0110100161101001. 0110100101101001.0110100101101001> OPERAND A
.WORD  040200+151,64551,64551,64551 (WD - PRE.SHIFT)

3189 —<o—mmmmmmemmee ~--=> BIT.RANSE LN
;<011111000.0111xoooolxllooo.ot;xxooootlxxooo.olllloooollxlooo> OPERAND B
-WORD  040200+179,74170,74170,74170 3 (ND - PRE.SHIFT)

3

SEQ 0145

3159 ~==-mmmemceceee—euc) BIT.RANGE > 03\ .

3<011110000.1111000011110000.1111000011110000. 11110000!1110000> RESULT
+HORD  040400+4160,170360,170360,170360  ; (RIGHT-1 ~ NORM.SHIFT)

»

)

’

3

3

359 —meom e e > BIT.RANSE > 03\

3€011001011.0100101101001011. 0100101101001011.0100101101001011> OPERAND A
-WORD  040200+113,45513,45513,45513 3 (N0 - PRE.SHIFY)

b

3189 ~=~--=m=—cccmemeace) BIT.RANGE > 03\

$<011010010.1101001011010010.1101001011010010.1101001011010011> OPERAND 8
.WORD  040200+4122,151322,151322,151323  ;(NO - PRE.SHIFT)

’

3159 —m=-memmecmmeeen -=~~> BIT.RANSE > 03\

3<011001111.0000111100001111.0000111100001111.0000111100001111> RESOLT
-WORD  040400¢117,7417,7417,7417  3(RIGHT-1 ~ NORM.SHIFT)

H

3

; ———-

3

3

3159 ====-—- ———————e———— > BIT.RANGE > 03\

$¢010110100.1011010020110100.1011010010110100.1011010010110100> OPERAND A
«WORD  040200+64,132264,132264,132264  ;(NO ~ PRE.SHIFT)

3

3159 =-mmvomammeom——ee > BET.RANGE > 0N

#€010101101.0010110100101101.0010110100101101.0010110100101101> OPERAND 8
.WORD  040200+55,26455,26455,26455 ;(NO - PRE.SHIFT)

»

3159 ~mmemmmm e > BIT.RANSE - > 03\

MACY11 30(1046) 02-SEP-77 22:41 PAGE 124 SEQ 0126
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$3<010110000.1111000011110000.1111000012110000.1111000011119000> RESULT
+HORD  040400+60,170360,170360,170360  ;(RIGHT-1 - NORM.SHIFT)

’

3

)

¥

’

L IR S —. > BIT.RANSE 03\
}<010110100.1011010010110100.1011010010110100.1011010010110101 > OPERAND A
.4ORD  040200+64,132264,132264,132265 ;(NO - PRE.SHIFT)

3159 ——=mmmmmmemeee wee—=d> BIT.RANSE =mmmeemceecceeamemeae 03\
;<onxxox001.0110100101101001.0110100101101001.o:10100101101001> OPERAND 8
.WORD  040200+151,64551,564551,64551  ;(NO - PRE.SHIFT)

b
3159 —~=c-mcemmmmmccmee o > BIT.RANGE > 03\
3<€011001311.0000111100002111.0000111100001221.0000111100001111> RESULT
« HORD 040400+117,7417,7417,7417 3(RIGHT-1 - NORM.SHIFT)
b4
H
3
b
}
3/59 ~-m-—cmemme———ee «==> BIT.RANGE > O3
;(011001011.0100101101001011.0100101101001011 0100101101001011> GPERAND A
« WORD 040200+113,45513,45513,45513 3 (N0 - PRE.SHIFT)
AL et > BIT.RANSE > 03\
)(010010110.1001011010010110.1001011010010110 1001011010010110> OPERAND B
- WORD 040200+26,113226,113226,113226 3(ND - PRE.SHIFT)
3159 ~~=---ecmeeeaa <====> BIT.RANSE - > 03\
D(OlOllOOOO-1111000011110000.1111000011110000 1111000011110000> RESULT
«WORD 040400+60,170360,170360,170360 ;(RIGHT-1 - NORM.SHIFT)
L
3
3 _——
H
+<HDRD 0 J<END THE TABLE>
3
3
FALUOL:
BR TSTS7 i’ JEXIT TO MEXT THEST

3}
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DQFPEA.P11

6517
6618
6619
6620
6621
6622
6623
6624
6625
6626
6627
6628
6629
6630
6631
6632
6633
6634
6635
6635
6637
6638
6639
65540
6641
6642
6643
6644
6645
6646
6647
6648
6649
6650
6651
6652
6653
6554
6655
6656
6657
6658
6659
6660
6661
6652
6663
6664
6663
6666
6657
6668
6659
6670
6671
6572

020534 000004

02~-SEP-77 17:50

PDP-11/60 FP11-E HARDWARE DIAGNDSTIC
DQFPEA.P11

6673
6674
6575
6675
6677
6678
6679
6680
6681
6682
6683
6684
6685
6685
6687
6688
6689
5590
6691
6692
6693
6694
6695
6696
6697
6698
6699
6700
6701
6702
6703
6704
6705
6706
6707
6708
6709
6710
6711
6712
6713
6714
5713
6716
6717
6718
6719
6720
6721
6722
6723
6724
6725
6726
6727
6728

020536
020542
020546
020552
020556

020562
020566
020572
020576
020600

020602
020606

020610
020612
020614
020620

020622

020626
020634
020636

020640
020642
020644

020650

020650
020656
020660
020666
020670
020676

020700

02-58p-77

170127
012700
012701
012704
012705

005237
012703
012702
012522
077302

172537
104406

174100
172010
105737
001373

174037

104425
001401
104073

005201
077431
000137

000177
1777717
177600
1777717
177600
1777177

000177

17:50

040240
002646
000001

000032
020650

002640
000014
002646

002656

002645

002676
002666

022030

unn
17717177
177777

1717171711

002676

177777
000000
000000

000000
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3
):f‘lt,s1 IFORK/(ADD+SUB)*N0 “ADDD"*-M0 EXECUTE

T4IS TEST PROCEEDS THRU ALL THE NON-TRIVIAL PATHS OF THE
FP11-E “ADDX/SUBX™ FLOWS. OATA HAS BEEN SELECYED (SEE BELDW)
THAY GENERATES THE DESIRED RESPONSE FROR THE PP11-E SEQUENCING
HARDWARE.

ALTHOUGH "MODE-0" IS NOT SPECIFICALLY ENPLOYED HERE, THE
MICROCODE AND HARDWARE USE THE "FORCE-ADD™ SIGNAL TO EVOKE
THE SANE RESPONSE AT THE “IFDRK™ MICROBRANCH.

THE ®FETOPND®™ SUBRROUTINE FEYCHES THE SOURCE DATA, PLACES IT
LN ACS, AND THEN GOES PO PHE EXECOTION FLOWS. THIS REQUIRES
THAT THE FP11-£ "BUT(SUBROUYINE)/JREG/BUT(RETURN)™ LOGIC IS
PUNCTIONING CORRECYLY. NOTE ALSO THAT LOGIC OM FWUA/KS8 SHOULD
FORCE ACLSFI=AC6 FOR NOT(MODE.0) IN¥ SF. ACTUAL ACLSFI=(0)

IN THE FIRBC2:0> FIELD.

REGISTER/LOCATION OSEs

ACO -ACLDF) OPRRAND
ac1 ~TEMP FOR ACO

NFACO+ ~ACLSF) OPERAND

MFAC1+ -ACLDF] OPERAND

MFAC2+ ~EXP”D SUM/DIFF DF ACLSF1, ACCDF]
MFAC3+  <-RCY“D SUM/DIFF OF ABOVE

RO -PTR TO MFACO

R1 ~DATA SET NOUMBER
R2 -PIR

R3 -CHTR

R4 ~TABLE CNIR

RS ~TABLE PIR

MODULE/ERROR IRFO:

FuaOA/KB
CROM/LATCHES, JRES/BUA, FALD.CNTL(A.PLUS.B,A.NINUS.B)

FEXP/K9
CROM/LATCHES, BUTC230>-LOGIC, SHFTR.CNTRL(PRESHIFT/NORMK)

FMUL/K10
CPREVIOUSLY VERIFIED]

FALO/K11
FSPADLTEMP®S), FALUCADD/SUB,CARRY.LODOKAHEAD)
SHIFTER(LEFT/RITE), NORMK.IVF

B R R R R TR R R R R O T T P P PR Py P PR P g )

Py Rttt R e L e Ty es
TST57: SCOPE
3

MACY11 30(1046) 02-SEP-77 22:41 PAGE 126
57 IFORK/(ADD+SUB) *M0 “ADDD™+*-M0 EXECUTE

LOFPS #040240 3INTR-DISAB/D-NODE/TRUNC

L1} #NFACO, RO ?SETUP PTR FOR ADDD SF
LI #1,R1 7OATA SET NOUMBER

Ll #32,R4 332(8) IABLE ENTRIES
uov #40$,RS 7DATA TABLE PTR

H
s*DATA LDOP ENTERS HERE*

SEQ

0127

SEQ 0147

SEQ

0128
SEQ 0148

50$:  INC DWLDOP 7BUMP CLOCK IN.A.LOOP COUNT
MY #12.,R3 33*4 WORDS, OPR-A, OPR-B, EXP°D
Mov ENFACO+0, R2 3PTR TO DEST.
5153 MOV (R5)+, (R2)+ FMOVE A WORD
so8 R3, 515 3LO0P
3
LoD MFACL,ACL 3GET ACCDFI
3
ERRPNT 300OMT CHANGE DATA IN ERROR LODOP
3~=——----~ERROR-LOOP-ENTERS-HERE==~=m==~
H
63$:  STD AC1,AC0 JRESET ACLDF1
ADDD  (RO),ACO 3ADDD EXEC, W/ (-M0), SF=0, FETOPND, FORCE-ADD
TSTB  LPTITE 3IF TIGHT LODP-ON-ERROR SET, THEN HANG IN LOOP
BNE 635 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)
3
StD ACO, MPAC3 3GET RESULT TO MEMORY
H
CMP64N ,MFAC2,MFAC3 3(EXPD) = (RCV-D) ??
BEQ 598 3BR IF AGREE
ERROR 73 3ELSE ADDD SUMPATH/DIFFPATH ERROR

" IFORK/(ADD+SUB)*NO EXECUTE ERR™

H DATA-SET = DATA SET NUMBER, 01 -> 32
3 ACSLSFY = ACCSF] DPERAND, FROM MFACO
; ACOLDF] = ACCOF) OPERAND, FROM ACO/AC1
H EXPD RESULT = EXPECTED ACLSFI+ACLDF] SUM/DIFF
H RCYD RESOLT = RECEIVED SUM/DIFF
H
5953 INC R1 3DATA SET NUMBER
S0B R4,506 7LO0P ON TABLE
Jup ADDDO1 JEXIT THE HARD WAY

3

Y Ny
?

3 OATA TABLE FOR ABOVE TEST:

3
408:
3--— DIFF.PATH, ER >= ZERQ ---
JORTARE
A01S$: $01000*X1177,177777,177777,1717117 FACLSFI: EXPNT=0

$11377*X1000,177777,000000,177777 JACIDF1: EXPNTH#0
S11377+X1000,177777,000000,177777

A025: $01000%*x4177,177777,000000,177777 7ACCSFI: EXPNT=0

5OLFFPACSZ: ACCDF1=0, ANS=ACLDF1
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6729 020706 177777 .

6730 020710 100177 000000 177777 $110004x1177,000000,177777,000000 JACCDF]1: EXPNT=0

6731 020716 000000

6732 020720 000000 000000 000000 801000*Xx1000,000000,000000,000000 3DIFFPACSZ: ACCOFI=0*ACLSF1=0, E;lcr ZER

6733 020726 000000

6734

6735 020730 052525 052525 052525 A03$: $001252*X1125,052525,052525,052525 JACTSE)

6736 020736 052525

6737 020740 152525 052525 052525 $11252%X1125,052525,052525,052525 sACCDF)

6738 020746 052525

6739 020750 000000 000000 000000 $01000*X1000,000000,000000,000000 3DIFFPRCO: EXPNT=, FRAC=, EXACY ZERO
6740 020756 000000 . .

6741

6742 020760 052577 000000 000000 AO4$: $01252*Xx1177,000000,000000,000000 3ACTSE)

6743 020766 000000

6744 020770 152577 000001 000000 511252%Xx1177,000001,000000,000000 JACLDEY

6745 020776 000000

6746 021000 14465600 000000 000000 $11223*x1000,000000,000000,000000 JOIFFPRCO: EXPNT=, FLDF1 > FLSF)
6747 021006 000000 N

6748

6749 021010 052577 000000 000000 A0S$: §01252*X1177,000000,000000,000000 JACLSF]

6750 021016 000000

6751 021020 152576 000000 000000 $11252*Xx1176,000000,000000,000000 3ACEDF]

6752 021026 000000

6753 021030 050600 000000 000000 S01243*x1000,000000,000000,000000 3DIFFPRCO: EXPNT=, FLDF] < FLSF]
6754 021036 000000

6755

6756 021040 140177 177777 177777 A06%: 5112004x1177,177777,1717717,17717177 JACLSF]

6757 021046 177777

6758 021050 040377 177777 177117 S01201%xv177,1771777,1771777,1717177 JACLDF]

6759 021056 177777

6760 021060 040177 177777 177777 $01200%x4177,177777,177777,1771717 }DLFFPRCL: ER=+1, ANSSACLDFI-ACLSF]
6761 021066 177777

6752

6763 021070 040177 177777 177777 A07$: 501200%x1177,177777,177777,177171717 3ACLSF)

6764 021076 177777

6765 021100 141377 1777717 1771717 $11205*x1177,177777,177711,17117177 3ACLDF]

5765 021106 1777177

6767 021110 141367 177777 1777117 S11205*X1167,177777,171777,177777 ;DIFFPRC2: ER=42/413, ANS=ACLOFJ-ACLSF]
6768 021116 1777177

6769

6770 021120 140177 177777 177777 A10§: S11200*x%177,177777,1177117,1711177 JACLSF]

6771 021126 177777

6772 021130 050177 177777 1771777 S01240*X1177,177771,177777,17171171 FACIDF]

6773 021136 177177

6774 021140 050177 177777 177377 S01240*X1177,177777,177377,17177117 7DIFFPRC3: ER=+14/+70, ANS=ACCDFI-ACLSF]
6775 021146 177777

6776

6777 021150 020177 177777 177777 A11$: s01100*x1177,177777,17771711,1717177 3ACLSF1

6778 021156 1771771

6779 021160 160125 000000 177777 $11300*X1125,000000,377777,000000 JACLDF)

6780 021166 000000

6781 021170 160125 000000 177777 5$11300%X1125,000000,177777,000000 ;DIFFPRC4: ER=+T71/+377, ANS=ACCDF1
5782 021176 000000

6783
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6784

6785

6785 j==— SUM.PATH, ER >= ZERD ---

6787

6788 021200 100177 177777 177777 Al12$: 511000*XxY177,1777717,17717171,1777177 JACCSFI:  EXPNT=0

6789 021206 177777

5790 021210 125200 1777717 117117 S11125*Xx1000,177717,177777,1717171 JACUDFI: EXPNTHO

6791 021216 1777177

6792 021220 125200 177777 177117 S511125+x1000,177777,1777177,177771 ;SUMPACSZ: ACLDF1=0, ANS=ACIDF)
6793 021226 177777

6794

6795 021230 000125 000000 177777 A13$: 501000*x1125,000000,177777,000000 sACLSFI:  EXPNT=0

6796 021236 000000

6797 021240 000052 177777 000000 s01000*Xx1052,177777,000000,177777 JACLDFI:  EXPNT=0

6793 021246 177777

6799 021250 000000 000000 000000 $0¢000*x1000,000000,000000,000000 }SUMPACSZ: ACEDFPI=N*ACLSF1=0, EXACT ZERD
6800 021256 000000

6301

5802 021250 152525 000000 052525 Al4s: S$11252%X1125,000000,052525,000000 3RCTSF)

6803 021266 000000

6304 021270 152452 125252 000000 S11252*X1052,125252,000000,125252 sACCDF]

6305 021276 125252

6305 021300 152677 152525 025252 511253%X1077,152525,025252,152525 3SUMPRCO: ER=0, ANS=ACTDFI+ACLSFI
6807 021306 152525

6808

6809 021310 040052 125252 125252 A15$: $01200%X1052,125252,125252,125252 2ACCSF]

5810 021316 125252

6811 021320 040252 125252 125252 501201*X1052,125252,125252,125252 JACLDF)

6812 021326 125252

6813 021330 040377 177777 1777177 $01201*X1177,177777,1771777,17171777 3SUMPRC1: ER=¢1, ANS=ACIDFI+ACLSF]
6814 021336 177777

6815

6816 021340 140052 125252 000000 A16$: $11200*Xx1052,125252,000000,125252 3ACILSF]

6817 021346 125252

6813 021350 140525 052525 052525 $11202*x1125,052525,052525,052525 3ACCDFY

6819 021356 052525

6820 021360 140577 177777 152525 $11202*x1177,177777,152525,071717 3SUMPRC23 ER=+2/+13, ANS=ACIDFI+ACLSF)
6821 021366 077777

6822

6823 021370 140000 177777 000000 A17S: $11200*x1000,177777,000000,177777 3ACCSF]

6824 021376 177777

6825 021400 143177 000000 177777 S$11214*X1177,000000,177777,000000 $ACCDF]

6825 021406 000000 .

6827 021410 143177 004020 177757 5$11214%X1177,004020,177757,000017 ;SUMPRC3: ER=+14/+70, ANS=ACLOFI+ACCLSF1}
6828 021416 000017

6829

66830 021420 120177 177777 1777717 A20$: S11100*XV177,177777,171717171,1177171 JACTSF)

6831 021426 177777

6832 021430 135325 000000 177777 S11171*X1125,000000,177777,000000 ACLDF]

6833 021436 000000

5834 021440 135325 000000 177777 311171%*X1125,000000,177777,000000 J3UMPRCA: ER=471/+377, ANS=ACLDF1
6835 021446 000000

6836

6837

68138 3--- DIFF.PATH, ER < 2ER0 ---

6839
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6840
6841
6842
6843
6844
6845
6845
6847

6883
6886
6887
6888
6889
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
021615
021620
021626
021630
021636

021640
021646
021650
021656
021660
021666

021670
021676
021700
021706
021710
021716

021720
021726
021730

02-sEpP-

025200
1771717
100177
052525
025200
1777171

140377
000000
040000
000000
140277
100000

042600
1717111
140177
000000
042600
000037

054177
177117
140177
1777177
054177

171377

066652
111mM
122200
uoo000
066652
11mm

077777
17171777
000125
000000
077777
1771777

140252
000000
140000
000000
140352
000000

042177
000000
040177

77 17350

11mMm
000000
111M

000000
000000
000000

17171717
000000
150036

177177
17771717
177177

17771717
1771711
117117

1771177
000000
1171711

000000
000001
000000

000000
000000

000000
17771717
000000

1717M
17717177
077777

000000
177717
177741

171177
17717
17717117

000000
1777717
000000

17717717
177717
17717717

05252$
052524
171717177

000000
1771711
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DQFPEA.P11

6895
6896
5897
6898
6899
6900
5901
6902
6903
6904
5905
6906
6907
6908
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-SEP-77 17:50

000000
042177
177400

052177
052525
040052
000000
052177
177525

022652
1771777
004525
17717111
022652
1777717

000400

177400

000000
000000
000000

1771117
17711
17711

000377

1717171717
000000
1771777

052525
177171
052525

IlC'll 30(1046) 02-SEP-77 22341 PAGE 129
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A218: S01125*X1000,177777,000000,177777
$11000*X1177,000000,177777,052525

501125+X1000,177777,000000,177777

A228T  S11201*X1177,000000,177777,000000
801200%X1000,000000,177777,000000

$11201%X1077,000000,077777,100000

A23s: $01213*X1000,177777,000000,177777
514200*x1177,000000,177777,000000

S01213*Xx1000,160035,177741,000037

A245: s01260*X1177,177777,177777,1771777
$11200*X1177,177777,177777,1717177
S01260*X1177,177777,177777,177377
A25%3  S01333*Xx1052,177777,000000,177777
S11111*X1000,177777,177777,000000

$01333%X1052,177777,000000,177777

==~ SUM.PATH, ER < 28RO ---

S01377*x1177,177777,17717177,17717177
$01000*x1125,000000,177777,000000
S01377*x1177,1777177,177777,17717177

A268:

A27§: S$11201*X1052,000000,052525,000000
$11200%Xx1000,000001,052524,000000

$11201*X1152,000000,177777,000000

A30S: $01210*x1177,000000,000000,000000
$01200*X1177,000000,177777,000000

MACY11l 30(1045) 02-SEP-T7 22:41 PAGE 130
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S01210%X1177,177400,000377,177400

A31$: 501250*Xx1177,000000,177777,052525
$01200*x1052,000000,000000,000000
501250%X1177,000000,177777,177525

A32$: 501113*X1052,177777,052525,177777
S01022#%X1125,177777,1777177,1771717
$01113#X1052,177777,052525,177777

ADDDO1:

BR 15760 144

SEQ 0131
SEQ 0151
JACLSFI: EXPNTRO
3ACTDF): EXPNT=0

JDIFFPAZERO: ACLDFI=0, ANS=ACLSF)

JACLSF]
$ACCDF], SHIFTED
JDIFFPRCN1: ER=-1, ANS=ACLDFI-ACLSF3

JACLSF]
3ACCDF], SHIFTED

JDIFFPRCM2: ER=-2/-13, ANS=ACCDFI-ACLSF]

JACCSF]

SACLDF1, SHIFTED

3DIFFPRCH3: ER=~14/-70, ANS=ACCDFI-ACCSF
]

SACCSF]
JACCDF], SHIFTED

3DIFFPRCM4: ER=-71/-377, ANS=ACLSF]

3ACLSF1: EXPuT#0

7ACCDFI: EXPNT=0

JSUMPAZERQ: ACLDF1=0, ANS=ACLSF]

3ACISFD
3ACCDF], SHIFTED

3SUMPRCM1: ER=-1, ANS=ACLDFI+ACLSF]

3ACCSF]

3ACLDF], SHIFTED

SEQ 0132
SEQ@ 90152

3SUMPRCM2: ER=-2/-13, ANS=ACCDFI+#ACLSF]

JACLSFY
3ACTDFJI, SHIFTED
3SUMPRCM3: ER=-14/-70, ANS=ACLDFI+ACLSF3]

3ACCSF1
FACLDF3, SHIFTED
3SUMPRCM4: ER=-71/-377, ANS=ACISF]

FNEXT TEST THE HARD WAY



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(104() 02-SEP-77 22341 PAGE SEQ 0133

DQFPEA.P11 02-52P-77 17350 150 “OIVP* EXEC, DIVIDE ultlaur-nn.suxrr, FSPAD. SELECT SEQ 0153
6918 ’..."ttttttttt'.t..l't.'tt.t.ttt. BEARR TR R ARRERRRNAARRARRANRANRRN
6919 3 *TEST 50 “pIYF* EXEC, DIVIDE W/INBUF-AR.SHIF?, PSPAD.SELECT
6920 3
6921 3 THIS TEST PROCEEDS THRU ALL THE NON-TRIVIAL PATBS OF THE
6922 ’ PP11-E "DIVF® FLOWS. DATA HAS BEEN SELECTED (SEE BELOW)
6923 3 THAT GENERATES THE DESIRED RESPONSE FRON THE FP11-E SEQUENCING
6924 3 HARDWARE.

6925 3

6926 3 THE “FETOPND" SOUBRROUTINE PETCHES THE SOURCE DATA, PLACES IT
6927 3 IN AC6, AND THENW GOES 7O THE EXECUTIOW FLOWS. THIS REQUIRES
6928 ; THAT THE FP11-E "BUT(SUBRISTINE)/JREG/BUT(RETURN)™ LOGIC IS
6929 3 FUNCTIONING CORRECTLY. NOTE ALSO THAT LOGIC ON PNUA/K8 SHOULD
6930 ) FORCE ACCSPI=ACS FOR HOT{MODE.0) IN SF. ACTUAL ACCSPI=(0)
6931 H IN THE PIRBC2:0> FIELD.

6932 ]

6933 3 ———

§934 3 REGISTER/LOCATION USE:

6935 3

6936 ) AC0 ~ACCDF) OPERAND, DIVIDEND

6937 3 AC1 -TEMP FOR ACO

6938 3 ACE -ACLSF), DIVISOR

6939 3

5940 ) MPACO+ -ACCS?I OPERAND, DIVISOR

6941 3 MFAC1+ -~ACLDP) DPERAND, DIVIDEND

6942 H] MFAC2+ -EXP”D QUOTIENT OF ACLSF], ACLDF]

6943 3 NFAC3+ -RCV”D QUOTIENT OF AJOVE

6944 ’

6945 3 RO -PTR TG MFACO

6946 3 R1 ~DATA SET ROMBER

6947 3 R4 -TABLE CETR

5948 H RS -TABLE PTR

6949 ;

6950 3 memmmemmenn

6951 3 YODOLE/ERROR INFOD:

6952 3

6953 i FNOA/KB

595¢ 3 CROM/LATCHES, JREG/BUA, FALU.CNTL(DIVIDE),

6955 ; INBUF.A/B.LEFT-SHIFT(DATA/CNTL)

6956 ;

5957 3 FEXP/K9

6958 3 CROM/LATCHES, BUT<2:0>-LOGIC, EALU.DATA/CNTL(A.MINUS.B)
6959 3

6960 ; FMUL/K10

6951 3 CPREVIDOSLY VERIFIED]

6962 3

6963 3 FALD/K11

6954 3 FSPADCTENP®S], FALO(C59>.SHIFT.OUT)

gzgz :’ AR AR R A AR AR AR R AR AR AR A AN AR AR AN AN RR AR A AR RN RN AR A RN ANRNIRATAAAAARS
6967 022032 000004 TST60: SCOPE

6968 3

6969 022034 170127 040040 LDFPS  #040040 s INTR-DISAB/F ~MODE/ TRUNC
6970 022040 012700 002646 MOV §MFACO, RO 3SETUP PTR FOR DIVF SF
5971 022044 012701 000001 uov #1,R1 3DATA SET WUMBER

6972 022050 012704 000011 “OV ¥11,R4 311(B) TABLE ENTRIES

6973 022054 012705 022162 oy #408,RS ;DATA TABLE PR

PDP-11/60 FP11-& HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 132 SEQ 0134

DIFPEA.P11 02-SEP-T7 17:50 T60 ®DIVE" EXEC, DIVIDE #/INBUF-AR.SHIFT, FSPAD.SELECT SEQ 0154
5374 ;

69175 J*DATA LODP ENTERS HERE*
6976 022060 005237 002640 50532 I8C DYLOOP ;BUMP CLOCK IN.A.LOOP COOUNT
6977 022064 012537 002656 uov (RS)+,MFACL+0 3WORD-A, DIVIDEND CACC]
6978 022070 012537 002660 uav (R5)4+,NFACL+2 ;WORD-B
6979 022074 012537 002646 MOV (R5)+,MFACO+0 3WORD-A, DIVISOR CMEMORY)
6980 022100 012537 002650 uov (R5) ¢, NFACO+2 3 WORD-8
5981 022104 012537 002566 LT (R5)+,MFAC240 3WORD-A, QUOTIENT
6982 022110 012537 002670 v (R5)+,MFAC2¢2 3WORD-B
6983 022114 172537 002656 Lo? MFAC1,ACL 3GET ACLDF]
5984 ;
6985 022120 104406 ERRPNT ;DONT CAANGE DATA IN ERROR LOOP
5986 $ ==—===—~ERROR-LOOP-ENTERS-HERE====~-~~~
6987 H
5988 022122 174100 6353 (114 AC1,ACO JRESET ACCDF1
6989 022124 174410 DIVF (RO),ACO JOIVF EXEC, INBUF/AR.SHIFT, FETOPND SUBR
5990 022126 105737 002645 TSTB LPTITE ;IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LDOP
6991 022132 001373 3NE 635 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/7HM=0)
6992 ;
6993 022134 174037 002676 STF ACO,NFAC3 3GET RESULT TO MEMORY
5994 H
5995 022140 104426 002566 002675 CMP32M ,MFAC2,MFAC3 ;(EXP°D) = (RCV-D) ??
6995 022146 001401 BEQ 59§ 3BR IF AGREE
6997 022150 104104 ERROR 104 7ELSE DIVF-EXEC, INBUF-SHIFT ERR
5993 $"DIVIDE [HBUF/AR-SHIFT FSPAD-SELECT ERR"
6999 3 DATA-SET = DATA SET NUMBER, 1 -> 11
7000 3 AC6LSF) = ACCSPY DIVISOR, FROM MFACO
7001 ; ACOCODF) = ACLCDFJ DIVIDEND, FROM ACO/AC1
7002 ’ EXPD RESULT = EXPECTED ACLDF/ACCSF] QUDTIENT
1033 3 RCYD RESOULT = RECEIVED QUOTIENT
7004 3
7005 022152 005201 59§: INC RL 3DATA SET HUMBER
7006 022154 077437 soB R4,50$ ;LODP ON TABLE
7007 022156 000137 022336 Jup DIVFOL FEXIT THE HARD WAY
7008 3
;ggz Yy
’
7011 ; DATA TABLE FOR ABOVE TEST:
7012 3
7013 022162 405:
7014 ;
7015 022162 040000 000000 D01$:  501200%X1000,000000 3ACIDF1, DIVIDEND (ACO)
7016 022166 040000 000000 S01200*X1000, 000000 3ACLSF), DIVISDR (MFACO)
7017 022172 040200 000000 S01201#X1000,000000 ;ACLOF3, QUOTIENT
7018 3
7019 022176 152525 052525 D02S:  S11252*X1125,052525 3ACCOF1, DIVIDEND (ACO)
7020 022202 140200 000000 $11201*X1000,000000 3ACCSF1, DIVISOR (MFACO)
;og; 022206 052525 052525 509252*X1125,052525 7ACCOF1, QUOTIENT
0 i
7023 022212 025252 125252 D03§:  SO01125%X1052,125252 3ACIDF3, DIVIDEND (ACO)
7024 022216 120200 000000 S11101%X1000, 000000 3ACCSFI, DIVISOR (¥FACO)
7822 022222 145252 125252 S11225%X1052,125252 3ACCOF3, QUOTIENT
702 3
7027 022226 1777177 117177 D04S:  S113772X1177,177777 3ACCOF1, DIVIDEND (ACO)
7028 022232 077777 171777 S01377*X1177,177777 FACLSFI, DIVISOR (MTACO)

7029 022236 140200 000000 $11201*X1000,000000 JACLDFI, QUOTIENT



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY1l 30(1046) 02-SEP-77 22341 PAGE 133 SEQ 0135

DQFPEA. P11 02-SEP-TT 17250 60 “DIVF* EXEC, DIVIDE W/IN3UF-AR.SHIFPT, FSPAD.SELECT SEQ 0155
7030 Iy :
7031 022242 040200 000000 DO5$:  S01201*X1000,000000 3ACCOP3, DIVIDEND (ACO)
7032 022246 040500 000000 501202+*x1100,000000 3ACLSF], DIVISOR (MFACO)
3833 022252 037652 125252 S01177%X1052,125252 3ACLDF), QUOTIENY
34 3 .
7035 022256 044525 052525 D06S:  S01222%X1125,052525 3ACLOF1, DIVIDEND (ACO)
70358 022262 164777 117117 $11323*X1177,177777 3ACLSFY, DIVISOR (NFACO)
;D!T 022266 117725 052525 511077*K1125,052525 JACCOF], QUOTIENT
038 3
7039 022272 140252 125252 D075:2 S11201*X1052,125252 JACCOP], DIVIDEND (ACO)
7040 022276 040377 1777177 S01201*X1177,177777 JACLSF], DIVISOR (MFACO)
7041 022302 140052 125252 $11200*X1052,125252 ACCOr1, QUOTIENTY
7042 . 3
7043 022306 125377 177777 D10S:  S101125%X1177,177777 JACLOF1, DIVIDEND (ACO)
7044 022312 125325 052525 S11125+X1125,052525 JACCSF], DIVISOR (MFACO)
18:2 022316 040231 114531 $01201*X1031,114531 JACIDF], QUOTIENY
7 H
7047 022322 025377 1771777 D11$:  S01125%X1177,177777 3ACTDF], DIVIDEND (ACO)
7048 022326 052452 052525 S01252%X1052,052525 3ACCS?I, DIVISOR (NMFACO)
7049 022332 013100 060057 505054*X1100,060057 3ACLDF1, QUOTIENT
7050 3}
7051 022336 DIVFO1:
7052 022336 000400 BR 1ST51 $2] JEXIT
7053
7054
7055
PDP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 134 SEQ 0135
DRIFPEA.P11 02-SEP-77 17:50 761 "LDC.I.F" EXEC, FPINMUX/DOUT, SHIFT/NORMALIYZE 3EQ 0156
1 056 ,, it s s st e i e Y e I Rt 1 2322231223
7057 3*TEST 61 "LDC.I.F"™ EXEC, FPINYUX/DOUT, SHIFT/NORMALIZE
7058 3
7039 3 THIS TEST PROCEEDS THROU ALL THE NON-TRIVIAL PATHS OF THE
7050 3 FP11-E “LDC.I.F" FLOWS. DATA HAS BEEN SELECTED (SEE BELOW)
7061 H THAT GENERATES THE DESIRED RESPONSE FRON THE FP11-E SEQUENCING
7062 ; HARDWARE.
7063 3
7064 ’ THE MAIN INTENT OF THIS TEST IS TO EXERCISE THE "FOINMUX/DOUT™ PORT
7065 3 J% FNOA/KB.
7066 ;
7057 ; mmmmeem——e
7068 3 REGISTER/LOCATION USE:
7069 H
7070 H ACO ~ACCDF] OUTPUT F-MODE RESOLT
7071 ;
7072 H MFACO+ -EXPECTED ACO OUTPUT
7073 H MFACl+ ~ACCDF) MEMORY OUTPUT OF ACO
7074 ;
7075 H R1 ~INTEGER 16. BIT OPERAND, SOURCE
7075 ; R4 ~TABLE CNTR
7077 ; RS ~TABLE PTR
7078 ;
7079 ; ———meeecme-
7080 3 MJDULE/ERROR INPO:
7081 ;
7082 ; FNUA/KS
7083 ; CROM/LATCHES, JREG/BUA, FPINMUX(DOUYC15300>), F.BUS.A~DRIVER/ENABLE,
7084 ? FP.EMIT.E, INBUF.A/B.DATA
7085 3
7086 3 FEXP/K9
7087 ? CROM/LATCHRES, BUTC2:30>-LOGIC
7088 3
7089 H FNUL/K10
7090 H CPREVIOUSLY VERIFIED)]
7091 3
7092 H FALU/K11
7093 H CPREVIOUSLY VERIFIED]
9
:’,ggg ;,'..h'l.'ﬁlltt'ﬁ..tttﬁttl'...!lttt...'t..Qtt'tlﬁ"ttl!t.'lttttt.
7096 022340 000004 TST61: SCOPE
7097 ;
7098 022342 170127 040040 LDFPS  §040040 JINTR-DISAB/F -MODE/ I-NODE/TRURC
7099 022346 012704 000011 “ov #11,R4 711(8) TABLE ENTRIES
7100 022352 012705 022432 v #405,R5 $DATA TABLE PTR
7101 3}
7102 3*0ATA LDOP ENTERS AERE*
7103 022356 005237 002640 105 INC DwWL]OP 3BUMP CLOCK IN.A.LOOP COUNT
7104 022352 012501 MOV (RS)+,R1 JGET INTEGER OPERAND
7105 022364 012537 002646 MoV (RS)+,MFACO+0 3WORD-A, EXP°D RESULT
7106 022370 012537 002650 Mov (RS)+,MFACO+2 sWORD-8
7107 i}
7108 022374 104406 ERRPNT sDONT CHANGE DATA IN ERROR LOOP
;:?g -------- ERROR~LODP-ENTERS~HERE~~--~—-~

;
7111 022376 170400 63532 CLRY ACO 3RESET ACLDF]



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P1Y

7112
7113
7114
7118
7116
1117
7118
7119
7120
7121
7122
7123
7124
7125
7126
7127
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

02-5£P-77 17350

177001
105737
001373
174037
104426

001401
104105

077425
000433

000000
077777
052525
025252
065252
1717777
100000
125252
152525

002645

002656
002546

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 DlsGHOSTlC

DQFPER.P11

7155
7156
71517
7158
7159
7160
7151
7162
7163
7164
7165
7166
7167
7158
7169
7170
7171
7172
7173
7174
7175
7176
1177
71178
7179
7180
7131
7182
7183
7184
7185
7186
7187
7183
7189
7190
7191
7192
7193
7194
7195
7195
7197
7198
7199
7200
7201
7202
7203
7204
7205
7205
7207
7208
7209
7210

022520

022522

000004

170127

02-5EP-77 1735

040200

:lﬁ'll 30(1046) 02-SEP-77 22:41 PAGE 135

SEQ 0137

®LDC.1.7" EXEC, rPINMOX/DOUT, SHIFT/NORMALIZE SEQ 0157
Locrr R1,ACO . IBN(R1) -> FPINMUX/DOUT -> INBOF -> ACO
1518 LPTITE 3IF TIGHNT LOOP-ON-ERROR SET, THEN HANGC IN LOOP
1113 635 ) WITH/ LINB~CLOCK OFF, & FPS(FID=1/FNN=Q)
;
srr ACO,MFACY 3GE? RESULT TO MEMORY
1
CNP32K ,MFACO,MFACL J(EXP°D) = (RCY-D) 2?7
BEQ 19§ 3BR IF AGREE
ERROR 105 JELSE ERROR
I"LDCR(I->F) FPINMUX/D0UT CONVERT ERR®
b ENTECER = 15. BIT INTEGER INPUT, FROM R1
4 EXPD ACO = EXPECTED r-MODE/ACO DUTPUT
1 RCYD ACO = RECELVED ACO DUTPUT FROM HFP
3
1952 soe R4,10$ 3LDOP DN TABLE
BR 5162 » 3MEXT TESY WHEN DONE
[ 4
MHEPPEILLELNTNITE0 80800008 LTE00E00L000ILTIETEIIINEN000EE0000L 2001
3
3 DATA TABLE FOR ABOVE TESY:
3
] INTEGER  ~=~=<F-NODE-EXP*D-—--~
4052 «HORD 000000, 000000+000, 000000
-40RD 077777, 0436004177, 177000
-WORD 052525, 0436004052, 125000
«HORD 025252, 0434004052, 124000
-HORD 065252, 043600+125, 052000
«WORD 177171, 1402004000, 000000
-WORD 100000, 1440004000, 000000
- #ORD 125252, 1436004052, 126000
-WORD 152525, 1434004052, 126000
MACY11 30(1046) 02-SEP-T7 22:41 PAGE 136 SEQ 0138
1762 MULNEY, BASIC DATAPATH SEQ 0158

AR AR AR AR RN AR RN RN R R NAR AR AN AR AR A AR AR AR NN R ARRARRRR AR R ARRA RS
J*TEST 62 MULNET, BASIC DATAPATH

THIS SERIES OF TESTS IS THE 7IRST USE OF THE MULNET REGISTERS
AND ROW MULTIPLIER OF THE FP11-E.

THIS TESY IN PARTICOLAR CONSISTS OF TWO SECTIUNS:

PART 1 - MULTIPLIES, USINC “MPP“, MIER(O0)*MAKD(0)=PROD(0)
CHECKS THAT ALL RECISTERS/DATAPATHS CAN B3E LOADED/READ,
AND THAT THERE ARE NJ FLOATING DATA LINES.

AND THE REGCISTER LOAD FUNCTIONS (MIER,MAND,SUM,CARRY)
ON THE MOUOLNEY BOARD.

REEISTER/LOCATION USE:

MFACO+ -MPP [NPUT DATA PATTERN

MFACle -EXP°D MULNET QUTPOT

MFAC2¢ ~RCY“D MULNET(SUM) OUTPUT
MPAC3¢ <~RCV“D MULNET(SUM¢CARRY) OUTPUT

ACO -MPP (0,0,0,0) INPUT
AC1 -MPP (SUM) 0OTPUT

AC2 -MPP (SUMeCARRY) DOTPUT
RS -DATA TABLE PTR

MODULE/ERROR INFO:

FRUA/KS
MNETSUM-ENABLE-LOGIC, “¥PP°-EXEC, CROM/LATCHES

FEXP/K9
MNETREG-CLK, MEET-ALU-CONTROL, MIER/MAND-FUNCTION-CONTROL,
MIER/MAND-CLOCKS, °MPP°-EXEC, CROM/LATCHES

FMUL/K10
MIER-REG/MUK-(BYTE4), MAND-REG-(LOW28), MULXX-ROMS,
CNTR-ROMS, SUM-REG, CARRY-EG, MNET-ALD

FALU/K1L
(PREVIOUSLY VERIFIED]

NN NH Ne Ne NS Ne TN NG e N6 N0 N Ve N6 VO Na NS Ve Ve N6 e N0 N Ne O e e N N6 Ne BE N e N N W W N NE Ne e W e v W

R AR A R AR RN R S AR AR RN IR R AR E AR AR AR SRR SRR AR IRRS
TST62: SCOPE

;
R PART #1: MIER(O)*MAND(0)=PRODUCT(0)=—-—-==—==-=

7LOOKING FOR STUCK-{/DATAPATH, LACK OF CONTROL OVER REGISTER LOADING

;
LOFPS #040200 sINTR-DISABLE/D-v0DE

PART 2 - RIPPLES "1010*/%0101™ DATA PATTERNS THRU 4-BIT SECTIONS
T0 CHECK FOR DATA LINE STUCK-LOW/SHORTS/PLOATING CONDITIONS,



PDP-11/60 FP11-& HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 137 SeQ 0139

DAFPEA.P11 02-SEP-77 17250 52 MULNET, BASIC DATAPATH SEQ. 0159
7211 . - H
7212 022526 104406 ERRPNY »DONT CHANGE DATA IN ERROR LOOP
7213 }==-=-=~-ERROR-LOGP-ENTERS-HERE----———— ’
7214 3
7215 022530 170400 CLRD ACO 7SET MIER, MAND TQ ZEROS
7216 022532 172537 003b04 Lbo FPALTP,ACY JPRESET (SUN) OUTPUT 0O ALT 0/1
;%i; 022536 172637 003024 LoD FPALTN,AC2 PRESET (S+C) OUTPUY TO ALT 0/1
H
7219 022542 170005 6382 nPP JRON THE DATA THRU THE NOULMNET
7220 022544 105737 002645 TSYB LPTITE 3IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP
;221 022550 001374 114 63$ 3 WITH/ LIWE-CLOCK OFF, & FPS(FID=1/FMN=0)
222 1
7223 022552 174137 002656 sTD ACL,NFACL JGEY MULNEY(SOM)
7224 022556 174237 002666 ’ ST AC2,HFAC2 3CET NULNET(SUM+CARRY)
7225 . b
7226 072562 104423 002656 FIXFRA ,MFACL+0 JREMOYE SICN/EXP, INSERT BITCS59:58>
7227 022566 104423 002666 FIXPRA ,NFAC2¢0 3
7228 3 -
7229 022572 104425 003060 002656 CMP64AN ,FPZERO,NFACL 3IS MULNET(SUM) = (0,0,0,0)?
7230 022600 001402 BEQ 11$ 3BR IF DK
7231 022602 104036 ERROR 36 3N0 - A "1™ CAME THRU SOMEWHERE
7232 }"NULNET - DATA STOCK/A@ OR REGISTER LOAD ERROR - 0%0=0"
7233 3 RCYD AC1 = NOLEET(SUN) FRON HFP AC1 (*ERR*)
7234 3 RCVD AC2 = MOLNET(SUM+CARRY) FROM HFP 1C2
7235 022604 000405 BR 20$ 3 NEXT
7236 H
7237 022606 104425 003060 002666 115: CMP64M ,FPZERD,NFAC2 31S MULNET(SUM+#CARRY) = (0,0,0,0)?
7238 022614 001401 BEQ 20% 3BR IF OK
7239 022616 104036 ERROR 36 3NG - "1™ CAME THRU SOMEWHERE
T240 3“MULNET - DATA STOCK/H OR REGISTER LOAD ERROR - 0%0=0"
7241 3 RCVD AC1l = MULMET(SUM) FROM HFP AC1
7242 ? RCVD AC2 = MOLNET(SUM+CARRY) FROM HFP AC2 (*ERR*)
7243 ;
7244
7245 F————- PART §23 RIPPLE ALT 0/1 PATTERNS THRU MIER/MAND/PRODUCT --~=---
;24g 022620 012705 022732 208z wov #405,R5 JSETUP PTR TD DATA TABLE
24 3
7248 3*DATA LOOP ENTERS HERE*
7249 022624 005237 002640 2152 INC DWLOOP 3B0MP CLOCK IN.A.LOOP COUNT
7250 022630 012700 000010 Moy #8.,R0 ) 78 WORDS FOR INITIAL/EXPECTED
7251 022634 012704 002646 MOV #MFACO+0,R4 ;INTO MFACO,1
7252 022640 012524 2252 L1} (R5)+,(R4)+ 3
7253 022642 077002 soB RO,22$ ;
7254 ;
7255 022644 104406 ERRPNT sO0ONT CHANGE DATA IN ERROR LOOP
1256 3====-=--ERROR-LOOP-ENTERS-HERE-~=~——=~
7257 H
7258 022646 172437 002645 LbD MFACO,ACO JINITIAL MIER, MAND
7259 022652 170401 CLRD ACl s INITIAL MULNET(SOM) = 0
7260 022654 170402 CLRD AC2 SINITIAL MULNET(S+C) = 0
7261 3
7262 022656 170005 6252 MPP 7RON THE DATA THRU THE MULNEY
7263 022660 105737 002645 1578 LPTITE 3IF TIGHT LOOP-ON-ERROR SET, THEW HANG IN LODOP
7254 022654 001374 BNE 625 3 MITH/ LINE-CLDCK OFF, & FPS(FID=1/FMN=0)
7265 ;
7266 022666 174137 002666 STD AC1,MPAC2 3GET MULNET(SUM)
PpP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11l 30(1046) 02-SEP-77 22:41 PAGE 138 SEQ 0140
DAFPEN.P11 02-SEP-77 17:50 762 MULNET, BASIC DATAPATH SEQ 0160
;267 022672 174237 002578 STD AC2,NFAC3 3GET MOLNET(SUM+CARRY)
268 3
7269 022676 104425 002656 002666 CMP64M ,MFAC1,MFAC2 3COMPARE (EXP°D-PROD) = RCV°D-SUM)
7270 022704 001401 BEQ 23§ 3BR IF OK
7271 022706 104037 ERROR 317 3ERROR IN DATA FPROM MULNET(SUM)
7272 3"MULNEY - RIPPLE ALT 0/1 ERROR™
7273 ) HFPP ACO = INETIAL MIER/MAND IN HFP ACO, BEFORE “MPP~
7274 3 EXPD AC1 = EXPECTED PRODOCT IN HFP AC1/AC2, AFTER "MPP”
7275 H RCVD AC1 = RECEIVED PRODUCT MULNET(S) FROM HFP AC1
7276 3 RCVD AC2 = RECEIVED °PRODUCT MOLNET(S+C) FROM HFP AC2
21 H
7278 022710 104425 002666 002676 23§5: CMP64N ,HFAC2,MFAC3 7COMPARE (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 ;'nﬂLl!r - RIPPLE ALT 0/1 ERROR - (S)#(S+C)"
;28“ (SEE ABOVE FOR DESCRIPTION OF TYPEOUTS)
283 H
7284 3LO0P ON DATA IN TABLE
7285 022722 005715 245 5T (R5) 3(~1) FLAGS END OF TABLE
7286 022724 100337 BPL 218§ 3 MORE
7287 ’
7289 022726 1000137 023474 pLLS EXT002 70N TD NEXT TEST, THE HARD WAY
7289

3}
7290 3---DATA TABLE FOR ABOVE TEST FOLLOWS O¥ NEXT PAGE---
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7291
7292
1293
7294
1295
7296
7297
7298
1299
7300
7301
7302
7303
7304
7305
7306
7307

PDP-11/60 FP11-E HARDWJARE DIAGNOSTIC

022732
022732
022740
022742
022750
022752
022760
022762
022770

DQFPEA.P11

7347
7348
7343
7350
7351
7352
7353
7354
7355
7356
1357
7358
7359
7360
71351
7362
7363
7364
7355
7366
7367
7368
7169
7370
7371
7372
7373
7374
1375
1376
1317
7378
7379
7380
7381
7382
7183
7384
71385
7386
7387
7388
7389
7390
7391
7392
7393
73194
7395
7396
7397
7398
7399
7400
7401
7402

022712
023000
023002
023010
023012
023020
023022
023030

023032
023040
023042
023050
023052
023060
023062
023070
023072
023100
023102
023110
023112
023120
023122
023130
023132
023140
023142
023150
023152
023160
023162
023170
023172
023200
023202
023210
023212
023220
023222
023230
023232
023240
023242
023250
023252
023260
023262
023270
023272
023300
023302
023310
023312
023320

02-SEP-T77 17350

MACY11 30(1046) 02-SEP-77 2
162 MULNET, BASIC DATAPATH

2:41 PAGE 139

. . 3
g i
3

®x% THIS IS A DESCRIPTION OF THE DATA TABLE FOR PREVIOUS TEST *&*

}

}
14
i
14
14
3
}
3
3}
H
3}
3
]
}
}
3
1
14
}
?
1
;
;
;
b
;
3
}
3
1
H
;
3
}
;
14
3
;
1

040200
000001
077000
000000
040200
000001
077000
000000

02-SEP-77 17350

040200
000001
077000
000000
040200
000001
077000
000000

040200
000012
077000
000000
040200
000005
077000
000000
040200
000240
077000
000000
040200
000120
077000
000000
040200
005000
077000
000000
040200
002400
077000
000000
040200
120000
077000
000000
040200
050000
077000
000000
040200
000000
077000
000000
040200
000000
077000
000000
040200
000000
077000
000000
040200
000000

IIIl/IIII/'/IIIIIIIIIIIIIIIIIIIIIIIIIII/IIIIIIIIIIIIIIIIIII/IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII/I

ALTERNATING 1S/0S THRO MIERC1-0], PRODUCTC1-0) 4-B8IT SLICES

1-MIER--1
781\ /B0
0000,0101
0000,1010
0101,0000
1010,0000

1 MAND

PRODUCT 1

11
/B6\ /BS\ /B4\ /B3\ /B2\ /BI\ /BO\ /EXP \ /Al\ /AO\ /B3\ /B2\ /BI\ /BO\ /C3\ /C2\ /CI\

0000,0000,0000,0000,0000,0000,0001
0000,0000,0000,0000,0000,0000,0001
0000,0000,0000,0000,0000,0000,0001
0000,0000,0000,0000,0000,0000,0001

077000,0000,0000,0000,0000,0000,0000,0000,0000,0101
011000,0000,0000,0000,0000,0000,0000,0000,0000'1010
077000,0000, 0000, 0000, 0000, 0000, 0000, 0000,0101,0000
077000,0000,0000,0000,0000,0000,0000,0000,1010,0000

g e

ALTERNATING 15/0S THRU MANDCL6-01, PRODUCYLB-03 4-BIT SLICES

1-MIER--1
/81N 7BOA
0000, 0001
0000, 0001
0000,0001
0000, 0001
0000,0001
0000, 0001
0000,0001
0000,0001
0000,0001
0000,0001
0000,0001
0000,0001
0000,0001
0000,0001
0001,0000
0001,0000
1000,0000
1000, 0000

1 MAND 1
/BB\ /B5SN\ /B4\ /B3\ /B2\ /BI\ /BO\
0000,0000, 0000, 0000, 0000, 0000,1010
0000,0000,0000,0000,0000,0000,0101
0000,0000,0000,0000,0000,1010,0000
0000,0000,0000,0000,0000,0101,0000
0000,0000,0000,0000,1010,0000,0000
0000,0000,0000,0000,0101,0000,0000
0000,0000,0000,1010,0000,0000,0000
0000,0000,0000,0101,0000,0000,0000
0000,0000,1010,0000,0000,0000,0000
0000,0000,0101,0000,0000,0000,0000
0000,1010,0000,0000,0000,0000,0000
0000,0101,0000,0000,0000,0000,0000
1010,90000,0000,0000,0000,0000,0000
0101,0000,0000,0000,0000,0000,0000
1010,0000,0000,0000,0000,0000,0000
0101,9000,0000,0000,0000,0000,0000
1010,0000,0000,0000,0000,0000,0000
0100,0000,0000,0000,0000,0000,0000

1 ---PRODUCT 1
JEXP \ /AL\ JAO\ 783\ /B2\ /BI\ /BO\ /C3\ /C2\ /CI\
077000,0000,0009,0000,0000,0000,0000,0000,0000,1010
077000,0000,0000,0000,0000, 0000, 0000,0000,0000,0101
077000, 0000, 0000, 0000, 0000, 0000, 0000, 0000, 1010,0000
077000,0000,0000,0000,0000,0000,0000,0000,0101,0000
077000,0000,0000,0000,0000,0000,0000,1010,0000,0000
077000,0000, 0000, 6600, 0000, 0000, 0000, 0101, 0000,0000
077000, 0000, 0000, 0000, 0000,0000,1010,0000,0000,0000
077000,0000,0000,0000,0000,0000,0101,0000,0000,0000
077000,0000,0000,0000, 0000, 1010, 0000, 0000,0000,0000
077000, 0000, 0000,0000, 0000, 0101, 0000, 0000,0000,0000
077000,0000,0000,0000,1010,0000,0000,0000,0000,0000
077000,0000,0000,0000,0101,0000,0000,0000,0000,0000
077000,0000,0000,1010, 0000, 0000, 0000, 0000, 0000, 0000
077000,0000,0000,0101,0000,0000,0000,0000,0000,0000
077000, 0000,1010, 0000, 0000, 0000, 0000, 0000,0000,0000
077000,0000,0101, 0000, 0000, 0000, 0000, 0000, 0000,0000
077600,0101,0000,0000,0000,0000,0000,0000,0000,0000
077400,0010,0000, 0000, 0000, 0000, 0000, 0000, 0000, 0000

THELEIPELITEEPEE TR L FEEIELEIE LN L LL L TITELELETEEILIALEL 0L TEIRIIL LI ILENNEIII1700000080000000111

H
)IIIIIIIIIIIIIII/I/I/IIIIIIIIIIIIIIIIIIIIII/IIIIIII/IIIIIII///llI/I/l//IlIII//
ERNATING 1S/0S TdRU NIERC1-01, PRODUCT(1-03 4-BIT SLICES

000005 000000 405o «¥ORD 040200,~800000101,~8000000000000,~80000000000000001
000000 000120 « WORD 0770001~800000000,~B0000000000000000,~B0000000001010000, 0000
000012 000000 « WORD 040200,~800001010,~B000000000000,~80000000000000001
000000 000240 - HORD 0770001~800000000,~80000000000000000,~80000000010100000,0000

MACY11 30(1046)
162 MRULNET,

02-SEP-77 22:41
BASIC DATAPATH

PAGE 140

000120 000000 « WORD 040200,~801010000,~B000000000000,~R0000000000000001
000000 002400 «WORD 0770001~800000000,~80000000000000000,~B0000010100000000, 0000
000240 000000 «HORD 040200,~810100000,~B000000000000,~B0000000000000001
000000 005000 «WORD 0770001~800000000,~80000000000000000,~80000101000000000,0000
)II//I/I//III/IIIII/Il//l/////l/l////l////////ll/l//l//ll/l/ll/IIIIIII/I/////III
ALTERNATING 1S/0S THRU MANDL6-0), PRODUCTL8-0] 4-BIT
000001 000000 «@0RD 040200, ~800000001,° 5000000000000,'50000000000001010
000000 000240 «WORD 0770001~B00000000,~80000000000000000,~80000000010100000,0000
000001 000000 «WORD 040200,+800000001,~3000000000000,~80000000000000101
000000 000120 «WORD 0770001+~800000000,~80000000000000000,~B0000000001010000,0000
000001 000000 - RORD 040200,~B00000001,~3000000000000,~B0000000010100000
000000 005000 -WORD 0770001~800000000,~80000000000000000,~R0000201000000000,0000
000001 000000 - WORD 040200,~800000001,~8000000000000, ~B0000000001010000
000000 002400 -#0RD 0770001 ~800000000,~80000000000000000,~B0000010100000000,0000
000001 000000 «¥ORD 040200,~800000001,~8000000000000,~B0000101000000000
000000 120000 «WORD 0770001 ~B00000000,~B0000000000000000,~B1020000000000000,0000
000001 000000 «¥40RD 040200,~800000001,~8000000000000,~80000010100000000
000000 050000 - WORD 0770001~800000000,~80000000000000000,~80101000000000000,0000
000001 000000 <WORD 040200,~800000001,~8000000000000,~81010000000000000
000012 000000 - WORD 0770001~800000000,~B0000000000001010,~B0000000000000000,0000
000001 000000 «-%ORD 040200,~800000001,~3000000000000,~30101000000000000
000005 000000 «#0RD 0770001~B00000000,~82000000000000101,~80000000000000000,0000
000001 000012 « NORD 040200,-~800000001,~8000000001010,~R0000000000000000
000240 000000 +#ORD 0770001~800000000,~80000000010100000,~80000000000000000,0000
000001 000005 +WORD 040200,~800000001,~8000000000101,~80000000000000000
000120 000000 «WORD 0770001~800000000,~B0000000001010000,~B80000000000000000,0000
000001 000240 «WORD 040200,~300000001,°8000010100000,~50000000000000000
005000 000000 « RORD 0770001~800000000,~80000101000000000,~80000000000000000,0000
000001 000120 «¥0RD 040200,~300000001,~3000001010000,~80000000000000000

SEQ 0141

SEQ 0161

SEQ 0142
SFY 0152
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7403 023322 077000 002400 000000 . .HORD  0770001~800000000,~80000010100000000,~80000000000000000,0000
7404 023330 000000
7405 023332 040200 000001 005000 <WORD  040200," 1,~8101000000000,~B 0000
7406 023340 000000
7407 023342 (077000 120000 000000 -WORD  0770001~800000000,~91010000000000000,~80000000000000000,0000
7408 023350 000000
7409 023352 (040200 000001 002400 ~WORD 040200,~B00000001,~B010100000000,~B0000000000000000
7410 023360 000000
7411 023362 077000 050000 000000 .WORD  0770001-~B00000000,~B01010 »~B000 0,0000
7412 023370 000000
7413 023372 040200 000020 005000 «WORD  040200,~800010000,+B101000000000,~B0000000000000000
7414 023400 000000
7415 023402 077012 000000 000000 .WORD  0770001~800001010,~B0000000000000000,~B0000000000000000,0000
7416 023410 0©00000
7417 023412 040200 000020 002400 .WORD  040200,~B00010000,~8010100000000,~B0000000000000000
7418 023420 000000
7419 023422 077005 000000 000000 -WORD  0770001~800000101,~80000000000000000,~B0000000000000000, 0000
7420 023430 000000 .
7421 023432 040200 000200 005000 <NORD  040200,~B10000000,~B101000000000,~B0000000000000000
7422 023440 000000
7423 023442 077720 000000 000000 -MORD  0776001~801010000,~80000000000000000,~B0000000000000000, 0000
7424 023450 000000
7425 023452 040200 000200 002000 .HORD  040200,~810000000,~B010000000000,~B0000000000000000
7426 023460 000000
7427 023462 077440 000000 000000 +WORD  0774001~B00100000,~80000000000000000,~B0000000000000000,0000
7428 023470 000000
7429 ;IIIIIIIIIIIIIIIIIIIIIIIIIII/IIIIIIIIIIII/II/IIIIIIIIIIIIII/I///l/llIIII/IIIl/I
7430 023472 1777177
;:;; }IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII/IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII/III
7433 023474 EX1002: 30N TO NEXT TEST
7434
7435
7436
7‘31 33 AR R AR AN R AR AR AR R R AR ARR AN R AN A AR R R RN AN ARANARARNN A RARARRRAERAN
7438 3*TEST 63 NULNET, MULTIPLY ROM CONTENTS
7439 3
7440 3 THIS TEST VERIFIES THE CONTERTS OF EACH OF THE FOURTEEN
7441 3 (IDENTICAL) MULNET MULTIPLICATION ROMS. FOR EACH ROM:

7442 ¥

7443 ; -~ MIER 4-BIT ADDRESS VARIED OVER RANGE (17)-(00)

7444 3 ~ MAND 4-BIT ADDRESS VARIED DVER RANGE (17)-(00)

7445 H - AT EACH OF THE 256. DATA LOCATIONS (8. ADDRESS BITS),
7446 3 THE DATA VALOE IS CHECKED TO BE:

7447 H

7448 3 DATACB~BITSY = MIERC4-BITS] * MANDC4-BITS]

7449 3

7450 3 AN ERROR IN THIS TEST IS PROBABLY MOST DIRECTLY DUE TO A

7451 3 FAULT IN THE MOLNET MOLTIPLY ROM UNDER TEST. HOWEVER, THE
7452 3 MIER, MAND, COUNTER ROMS, SUM AND CARRY REGISTERS, ARD MULNET
7453 ; ALU ARE ALSO IN THE DATAPATH. CONTROL SIGNALS ALSO ORIGINATE
7454 3 ON THE FEXP AND FNOA MODULES.

7455 1

7456 3 ——————————

7457 3 REGISTER/LOCATION USE:

7458 i

PDP-11/50 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 142 SEQ 0144
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7459 ’ S$REGO  ~HOLDS SYMBOLYIC ROM F UNDER TEST CEG, 00, 13, 161
7460 3 $REG1  -MIER SECTION UNDER TEST £0,1)

7461 ; SREG2  -MAND SECTION UNDER TEST [0,1,2,3,4,5,61
7462 3 SREG3  -MIER LEFT ALIGN SRIFT [0,4]
7453 ’ SREG4  -MAND LEFT ALIGN SHIPT [0,4,8,12,16,20,24]
7464 3 $REGS  -PRODUCT RITE ALISW SHIFTr f-4,-8,-12,-16,-20,-24,-28]
7465 ’ SREG6  -CDUNT OF # OF ERRORS/ROM DETECTED
7455 3 SREGT  ~COUNT OF § TIMES (S+C)<>(S) DATA
7467 ; SREG10 -INTERNAL COUNTER [=(7000)21
7468 H SREG11 ~INCLUSIVE ®"DR® OF BAD ROM DATA, LOC (000)-(377)
7469 3 SREG12 -"AND™ OF BAD ROM DATA, LOC (000)-(377)
;:;o ) SREG13 -FLAG, 1=CHECK/0=PRINT MODES
1 H
7472 3 MFACO¢+ -ASSEMBLED MIER/MAND DPERAND (ACO)
7473 ; MFACL+ -MULNET SUM OUTPUT (AC1)
;:;4 3 MFAC2¢ -MOLNET SUM#CARRY OUTPUT (AC2)
5 [
7476 ) RO ~MIER DATA, (00)-(17)
7477 3 R1 -MAND DATA, (00)-(17)
7478 3 R2 -(TEMP)
7419 3 R3 -PRODUCT DATA, (000)-(341) CEXPECTED CONTENTS]
7480 ; R4 -FLAG, UB=SOM ERROR, LB=SUM+CARRY ERROR
7481 [ RS ~(TENP)
7482 ;
7483 s
7484 3 ————————
7485 ; MODULE/ERROR INFO:
7486 ’
7487 3 FNUA/KS
;:gg 3 MNETSUM-ENABLE-LOGIC, “MPP--EXEC, CROM/LATCHES
}
7490 3 FEXP/K9
7491 ’ MMETREG-CLK, MNET-ALU-CINTROL, MIER/MAND-FUNCTION-CONTROL,
;:gg ; MIER/MAND-CLOCKS, “MPP--EXEC, CROM/LATCHES
H
7494 3 FMUL/K10
7495 ; MIER-REG/MUX-(BYTE4), MAND-REG-(LOW28), MULXX-ROMS,
;433 ; CNTR-ROMS, SUM-REG, CARRY-REG, MNET-ALU
L] H
7498 3 FALU/K11
7499 3 CPREVIOQUSLY VERIFIED]
7500 3
7501 ; )it""..*tttlttﬁ'l.l'tttttlttktlt*k (222222 222222222222 22223223373
7502 023474 000004 TST63: SCOPE
7503 3
7504 023476 104405 024202 CNDSES ,40§ 3SETUP FOR ESCAPE ON ERROR, IF SW6=1
7505 023502 012737 052525 002646 MoV BALTP,MFACO+0 ;SETUP SIGN, EXPN FDR MPP INSTR
7506 023510 170127 040200 LDFPS  #040200 3 INTR DISABLE, D-MODE
7507 023514 005037 001322 CLR SREG10 3ZAP INTERNAL COUNTER
gggg 023520 012737 000007 001342 vov #7,S$TIMES ;00 7 ITERATIONS OF THIS TEST
’
7510 3L0OP ON MIER GROUP C1:03 (IN SREG1)
;g:; 023526 012737 000001 001304 MoV ¥1,5REGY 3HOLDS MIER GROUP
’
7513 ;LOOP ON MAND GROUP €6:0) (IN SREG2)

7514 023534 012737 000006 001306 1§: Mav #5,3REG2 ;HOLDS MAND GROUP
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7515 . ;
7516 023542 013700 001304 L1114 SREG1,R0 $ALIGN CMST FOR MIER BITS
7517 023546 006300 : ASL RO ; = A*MIER-GROOP
7518 023550 005300 ASL RO b
7519 023552 010037 001310 MoV RO, $REG3 3 SAVE HERE
7520 ' 3
7521 JMAND LOOP T0 HERE
7522 023556 013700 001306 252 (14 $SREG2, RO JALIGH CNST FOR MAND BITS
7523 023562 005300 ASL RD 3 = 4*MAND-GROOP
7524 023564 005300 ASL RO ’
7525 023566 010037 001312 nov RO,SREG4 3 SAVE HERE
1526 ?
7527 023572 063700 001310 ADD SREG3, RO . 3PROD ALIGN CNST =
7528 023576 062700 000004 ADD #4,R0 3 <-UMIERGRP+MANDGRP+41]
7529 023602 005400 NEG RO ;
7530 023604 010037 001314 %0V RO, SREGS ;
7531 H
7532 023610 013700 001304 uov SREG1, RO 3FORM "MULXX™ ROM NUMBER
7533 023614 072027 000003 ASH #3,R0 3 AS “MIER-GROUPEMAND-GROUP™
7534 023620 053700 001306 BIS $REG2,RO 3
7535 023624 010037 001302 MOV RO, SREGO 3 SAVE HERE
7536 ;
7537 023630 012737 000001 001330 111 #1,5$REG1D 3SET FLAG FOR CHECK MODE
7538
7539 023636 005037 001316 3082 CLR SREGH ;CLEAR $ERRORS CTR
7540 023642 005037 001320 CLR $REGT $CLEAR DIFFERENCE CTR
7541 023646 005037 001324 CLR $REG11 $CLEAR ™OR"
7542 023652 012737 000377 001326 HOY ¥377,$REG12 ISET "AND®
7543 023660 012700 000017 MOV #17,R0 JMIER DATA FROM (00)-(17)
7544 M
1545 3L00P ON MIER DATA ENTERS HERE
75456 023664 010002 kI MOV RO, R2 $ALIGN MIER DATA, VIR MIER-GROUP
7547 023666 072237 001310 ASH $REG3, R2 ; CLEFT 4/01
7548 023672 010237 002650 MoV R2, MFACO+2 3 CINTD WORDBCT:0> OF ACOJ
7549 023676 012701 000017 L1114 #17,81 JMARD DATA FROX (00)-(17)
1550 3
7551 3*LOOP OR MAND DATA ENTERS HERE*
7552 023702 005237 002640 453 INC DNLOOP 3BUMP CLDCK IN.A.LOOP COUNT
7553 023706 010103 MOV R1,R3 JALIGN MAND DATA, VIA MAND-GROUP
7554 023710 005002 CLR R2 7 [LZAP HI 16, BITS)
7555 023712 073237 001312 ASHC SREG4,R2 3 CLEFT 24./20./16./12./8./4./0.]
7556 023716 010237 002652 NOV R2,MFACO+4 3 CINTD WODCC11:00>]
7557 023722 010337 002654 NDV R3,MFACO+6 ; TINTD §ORDDC15:00>1
7558 3
7539 023726 104406 ERRPHT 3DONT CHANGE DATA IN ERROR LOOP
7560 jommmmm—— ERROR-LOOP~ENTERS-HERE--=--=-=~
7461
7562 023730 012705 002646 3882 MY #MFACO, RS 3PTR TD DATA AREA
7963 023734 172425 LoD (R5)+,AC0 3LOAD MIER, MAND TO ACO
7564 023736 170005 635 uep JGET MULNET RESULTS
7565 023740 195737 002645 TSTB LPTITE 3IF TIGHT LOOP-ON-ERRQOR SET, THEN HANG EN LOODP
7566 023744 001374 BNE 53§ 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)
7557 ;
7,68 023746 174125 STD AC1,(R5)+ 3STORE MULNET(SUM) IN MFAC1
7569 023750 174215 STD AC2,(RS) 3STORE MULNET(SUM#CARRY) IN MPAC2
7570 3
POP-11/50 FP11-E HARDWARE DIAGNOSTIC MACY1l 30(1046) 02-SEP-77 22:41 PAGE 144 SEQ 0146
DQFPEA.P1L 02-5EP-77 17:50 763 MULNET, MULTIPLY RON CONTENTS SEQ 0166
7571 023752 104423 002656 FIXFRA ,MFAC1+0 2ZAP SIGN, EXP AND
7572 023756 104423 002666 FIXFRA ,MFAC2+0 7 FORM FRACC59:51> TN WORD-A
15173 3
7574 023762 104431 001314 002656 ASH64N ,SREGS,MFACL ALIGN PRODUCT RESULTS INTO
7575 023770 104431 001314 002666 ASH64M ,SREGS,MFAC2 5 WORDCKT:0>
7576 3
7577 023776 010003 MOV RO,R3 JGENERATE
7578 024000 070301 MUL R1,R3 7 R3=PRODUCT=MIER*MAND
7579
7580 3*COMPARE (EXPD PRODUCT/R3):(RCVD [SOM] PRODUCT/MFACL+4)
7581 024002 005004 CLR R4 ; B=CSUM) BAD, LB=CSUM+CARRY] BAD
7582 024004 120337 002662 cuP8 R3,MFACL¢4
7583 024010 001413 BEQ 5§ ;sn IF AGREE
7584 024012 052704 177400 BIS #0B,R4 3SET ERROR FLAG
7585 024016 113705 002662 Move MFAC1+4,R5 GET BAD DATA
7585 024022 150537 001324 BISB RS,$REG11 3®1DR" OF BAD
7587 024026 105105 cous RS 3
7588 024030 140537 001326 81CB R53,$REG12 3"AND® OF BAD
3539 024034 005237 001316 INC $REG6 ;BUMP ERROR COUNTER
590 ;
7491 3*CONMPARE (EXPD PRDDUCT/R3):(RCVD CSUMsCARRY] PRODUCT/MFAC2+4)
7592 024040 120337 002672 52 cupB R3,MFAC2¢+ 4 H
7993 024044 001402 BEQ 65 78R IF AGREE
1534 024046 052704 000377 BIS ¥LB, R4 3SET ERROR FLAG
7595 b3
7596 024052 123737 002662 002672 6$: CNPB MFAC1+4,MFAC2+4 3(S)=(5+C) ?
7597 024060 001402 BEQ 8% 3BR IF SAME
;?;g 024062 005237 001320 1mc SREGT 3BUMP DIFFERNECE CDUNTER
3
7600 024066 005737 001330 8s: ST SREG13 JCHECK OF PRINT ?
7601 024072 003015 BGT 205 3BR IF CHECK MODE
760¢ 024074 005704 TST Re 3ERROR OCCURRED ?
7603 024076 001413 BEQ 208 3BR IF NOT
7604 ;
7605 024100 100004 BPL 18 38R IF NOT SUM SRROR
1605 024102 005002 CLR R2 3
;gg; 024104 153702 002662 BISB MFAC1+4,R2 ;csr RCVD SUM IN LOB R2
7609 024110 104016 ERROR 16 ;nunnar MULTIPLY ROM ERROR, SUM
7510 3"MULNET MULTIPLY ROM CONTENTS ERROR™
7611 3 ~MIER- = HFP MIER 4-BIT DATA SLICE, IN R0<03:00>
7612 3 -MAND- = HFP MAND 4-BIT DATA SLICE, IN R1<03:00>
7613 3 E-DATA = EXPD MULTIPLY ROM ODUTPUT, IN R3<07:00>
;:}; 3 R-DATA = RCVD MULTIPLY ROM DUTPUT, IN R2<07:00>
’
7616 024112 105704 78 TSTB r4 3
7617 024114 001404 BEQ 205 3BR IF NO SUM+CARRY ERROR
7618 024116 005002 CLR R2 ;
Zg;g 024120 153702 002672 8ISB MFAC2+4,R2 FGET RCVD SUMeCARRY [N LOB F2
;
7621 024124 104016 ERROR 15 SMULMET MULITPLY ROM ERROR, SUM+CARRY
7622 7"MULNET MULTIPLY RUM CONTENTS ERROR™
7623 i -VIER- = HFP MIER 4-3IT DATA SLICE, IN R0<03:00>
7624 ; -MAND- = HFP MAND 4-3IT DATA SLICE, IN R1<02:00>
7625 ; E-DATA = EXPD MULTIPLY ROM QUTPUT, IN R3<07:00>
7626 5 R-DATA = RCYD MULTIPLY POM QUTPUT, IN R2<07:00>
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7627 B 3

7628 JND ERRORS DETECTED

7629 024126 005237 001322 2082 e $REGLO ;BOUMP INTERNAL COUNTER

7630 024132 005301 DEC RL $LOOP ON MAWD DATA (17)-(00)

7631 024134 002262 BEE 45 3NEXT LDOP

7632 ’

7633 024136 005300 DEC RO $LO0P ON MIER DATA (17)-(00)

7634 024140 002251 BGE 35 JNEXY LOOP

7635 3

1636 JDOME ALL LOCATIONS DF THIS ROM ?

7637 3ANY ERRORS ENCOUNTERED ?

7638 024142 013705 001316 Mgy SRECS, RS 3ANY ERRORS ?

7639 024146 053705 001320 BIS SREGT,RS )

7640 024152 001413 BEQ 408 3BR IF NONE

7641 1

7642 024154 005337 001330 DEC $REG13 30N TO NEXT MODE

7643 024160 100410 BNI 40§ 3-1=DONE PRINT, EXIT TO NEXT

7644 3 0=DONE CHECK, PRINT ERRORS .

7645 024162 012737 024172 001222 MOV #395, SLPERR 3EXIT TO AFTER ERROR CALL

7646 024170 104020 ERROR 20 JWULTIPLY ROM ERROR, GENERAL

1647 3"MOLBET MULTIPLY ROM ERROR®

7648 ; ROM#¥E® = MULTIPLY RON NUMNBER, (00) -> (16)

7649 3 TOTERR = TOTAL # OF ERRORS DETECYED IN THIS ROM

7650 1 SC>S¢C = CDUNT OF NOMBER OF TIMES (SUM) NOT= (SUM+CARRY)

7651 3 BD-IOR = "OR® OF 3AD DATA FOR THIS ROM, A "™0"=STUCK-L

7652 [ BD-AND = “ANO® OF BAD DATA FOR THIS ROM, A ™1"=STUCK-H

7653 024172 012737 023730 001222 395: Mov #385,SLPERR $MAKE A TIGHT ERROR LDDP

7554 024200 000615 8R 308 ;NGH GO TO SPECIFIC

7655

1656 JENTER HERE TO 60 TO WEXT RO

7657 024202 005337 001306 405: DEC SREG2 3L0O0P ON MAND SECTION, (6)-(0)

7658 024206 002402 BLT 413 JEXIT

7659 024210 000137 023556 JNP 25 JNEXT LOOP

7660 3

7651 024214 005337 001304 415: DEC SREGL sLOOP ON MIER SECTION (1)-(0)

7662 024220 002402 BLY TST64 T} jON TO WEXT TEST WHEN DONE ALL MAND/YIER SECTIDN

s

7663 024222 000137 023534 Jup 15 3NEXT LOOP

7654 3

71665 3DONE WITH ALL LOCATIONS OF ALL 14./(16) MULNET RONS

1666

1657

7658

7669 ARRRRRR R R AN RAR AN AN R AN RN R RN R R AR AR AN R RN RARRA AN ERA RN RS AR AR

7670 J*TEST 64 MULNEY, SUM/CARRY REGISTERS, COONTER ROM CONTENTS

7571 3

7672 ) THIS YEST VERIFIES THE CONTENTS OF EACH OF THE FOURTEEN

7673 3 (IDENTICAL) MOLNET COUNTER ROMS. FOR EACH ROM:

1674 3

7675 ) - 4 GROUPS OF 2 [8-ADDRESS LINESI ARE VARIED

71676 3 10 ALL THE POSSIBLE ADDRESS CONBINATIONS THAT

7671 3 CAN BE GENERATED AT THE "MUL-XX" ROM OUTPUTS

7678 3 -~ AT EACH REPERENCABLE DATA/ROM LOCATION (256. MAX)

7679 3 THE SUM AND CARRY ROM OUTPUTS ARE CHECKED TO BE

T6R0 H THE CORRECT VALUE.

7581 3
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7682 ; AN ERROR IN THIS TEST IS PROBABLY MOST DIRECTLY DUE TO A

7683 3 FAULT IN THE MULMET COUNTER ROM UNDER TEST. HOWEVER, THE

7584 3 MULNET ALO AND ITS CARRY LOGIC ARE ALSO IN THE DATAPATH,

7685 3 ALONG WITH THE SUM AND CARRY REGISTERS AND THEIR CONTROL

7685 H LOGIC (ON FEXP). THE MIER, MARD, NUL-XX ROMS WERE

7687 3 SUBSTANTIALLY VERIFIED IN THE PREVIDUS TEST.

7688 ;

7689 S

7690 H REGISTER/LOCATION USE:

7591 3 .

7692 ; SREG6  -CNTR ROM LOCATION COUNTER, (377)-(000)

7693 ’ SREG?7  -ROM ADDRESS MASK, (0D00)-8BIT / (210)-6BIT

7694 3 SPEGLO -INTERNAL COUNTER [=(5044)1

7695 2 SREG1l -PRODUCY ALIGN-SHIFT CONSTANY [-8,-10,...,-341

7696 3 SREG12 -MAND ALIGN-SHIFT CONSTANT [-4,0,4,8,12,16,20]

76917 1 SREGL3 -CLASS CODE = ROME#RCO0>

7598 3 SREG14 -CA) 4-BIT MIER DATA

1699 3 SREG15 <-CB1 4-BIT MAND DATA

7700 3 SREG16 ~-[C3J 4-BIT HAND DATA

7101 3 SREGLT ~CDJ 4-BIT WAND DATA

7702 3

1703 N MFACO+ ~ASSEMBLED MIER/MAND OPERAND (ACO)

7704 3 MFACl+ -MULNET(SUM), FROM(AC1)

;;33 ; MFAC2+ -—MULMET(CARRY), FRON(AC2-AC1)

;

7707 3 RO ~(TENP)

7708 3 R1 ~ACTUAL CNTR ROM ADDRESS, (000)-(377)

1709 3 R2 -EXPECTED LCCSSJ] DATA FROM CNTR ROM, (TEMP)

7710 3 Rr3 ~-RECEIVED CCCSS) DATA FROM CNTR ROM, (TENP)

7711 ’ R4 ~CNTR ROM Ri#, (00)-(15)

7712 3 RS -(TEMP)

7713 3 memmmmmeeee

7714 3

1715 )

7716 3 PROGRAM  ACTUAL-CMTR  CONNECTIONS TO

M7 3 ROM-### ROM BIT ##°S "MUL-XX" ROMS

7718 H ceccmscnrans  —ceee

7719 3 00 <01:00> MOL~10,01<120>; MUL-...00¢5:4>

7720 ] 01 <03:02> MUL-10,01<33:2>;

7721 3 02 <05:04> MUL-11,02<1:0>; MUL-10,01<5:4>

7722 ; 03 <07:06> MUL-11,02¢3:2>; MUL-10,01¢7:6>

7723 ; 04 <09:08> MUL-12,03<1:0>; MUL-11,02<5:4>

7724 3 05 <11:10> MUL-12,03<3:2>; MUL-11,02<7:6>

77125 3 06 €13:12> MUL-13,04<1:0>; MUL-12,03<5:4>

1726 ; 07 <15:14> MUL-13,04¢3:2>; MUL-12,03¢7:6>

17127 3 10 <17:16> MUL-14,05¢130>; MUL-13,04<5:4>

7728 H 11 <19:18> M0L-14,05¢3:2>; MUL-13,04<7:6>

7729 3 12 <21:20> MUL-15,06<1:0>; YUL-14,05<5:4>

7730 ] 13 €23:22> MUL-15,06<332>; MUL-14,05<7:6>

77131 3 14 <253:24> MUL-1644.€120>3 MUL~15,06<5:48>

1732 7 15 <27:26> MUL-16...<322>; MUL-15,06<7:6>

7733 3

7734 3 mmmemeeeeo

7135 3 MODULE/ERROR INFO:

7736 ;

7727 3 FNUA/KB
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7138 3 CPREVIOUSLY VERIFIED]
7139 3
7740 3 FEXP/K9
7741 3 MNET-ALU-CONTROL
1742 >
7743 ) FAUL/K10
;::; ) CNTR-ROMS, SUR-REG, CARRY-REG, WNET-ALU
3
7746 3 FALU/K11
;;:; ? CPREVIOUSLY VERIFEED)
1"‘9 ;,'ll.t.t...l.ﬁ.tt'll'.tl. AARR AR AR AR ANRAENANANARRA RN RANARAAANANR
7750 024226 000004 TST64: SCOPE
7151 3
7752 024230 104405 024735 CNDSES L2085 ;SETOP FOR ESCAPE ON ERROR, IFP SW6=<1
7753 024234 012737 052525 002646 uov FALTP,MFACO+0 3SETUP SIGN, EXPN FOR MPP INSTR
7754 024242 170127 040200 LOFPS 040200 ;INTR DISARLE, D-MODE
7755 024246 012737 000007 001342 nov §7,STINES 300 7 ITERATIONS OF THIS TEST
7756 024254 005037 001322 CLR SREG10 3ZAP INTERNAL COUNTER
7157 3
7758 3LO0OP OW THE 14./(16) COUNTER ROMS (£#00-15)
;;gg 024260 012704 000015 nav #15,R4 3
;
7761 3*L0O0P DN NEXT RON UNDER TEST ENTERS HERE
7762 024264 010400 18: 1] R4, RO 3ALIGN SHIFT CNST FOR MAND BITS
1763 024266 005200 ASR RO 3 =CROM#/21%4-4
7764 024270 006300 ASL RO ;
7765 024272 006300 ASL RO 3
7765 024274 152700 000004 508 #4,R0 3
7767 024300 010037 001326 ugy RO, $REG12 7STORE HERE
71768 }
7769 024304 010400 Moy R4, R0 3GET ROM R#H¥
7770 024306 005300 ASL RO 3
71771 024310 062700 000010 ADD #8.,R0 SALIGR SHIFT CNST FOR PRODUCT BITS
7772 024314 005400 NEG RO 7 =-C2%ROMAEE+3.]
7773 024316 010037 001324 oV RO,SREG1L 3 STORE HERE
7774 ;
7775 024322 010437 001330 uov R4,$REC13 3CLASSCO>=ROM#CO>
7776 024326 042737 177776 001330 BIC #~CBIT00,$REG13 3STORE HERE
1711 ;
7718 3LOOP ON (400) LOCATIONS/ROM, ROMS #(02)-(13)
7179 ;L0OOP ON (100) LOCATIDNS/ROM, ROMS #(00)-(01), (14)-(15)
7790 024334 012737 000377 001316 MOV 4377, $RECH 3MAX OF 8-BITS
7781 024342 005037 001320 CLR SREGT ;SETUP FOR FULL RANGE
7782 024346 020427 000002 cup R4, 802 ;
7793 024352 002403 sLY 28 3
1784 024354 020427 000013 cNp R, 413 ;
7785 024360 003403 BLE 35 ;
7786 024362 012737 000210 001320 25: ugy #210,8$REGT 36.BIT ADDR FOR (00)-(01), (14)-(15)
7787 3 :
7788 s*LOOP DN NEXT ROM LOCATION UMDER TEST ENTERS HERE
7789 024370 005237 002640 3s: INC DWLOOP +BUMP CLOCK IN.A.LDOP COUNT
7790 024374 004737 024752 ISR PC,YAPADR 3SOBR THAT TRANSFORMS COUNT -> ROMADR
7791 024400 103553 3cs 115 3IF RETURN WITH C-BIT SET, INDICATES
1792 5 THAT IT IS5 PHYSICALLY IMPOSSIBLE 1O
7793 3 GENERATE THIS ROM ADDRESS.
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1794 3
1795 THIS NEXY SEQUENCE OF CODE LDOPS UP THE APPROPRIATE [AJ, [B1,
7796 3€C1, AND EDY VALUES TO USE PO GENERATE THE DESIRED ROM
7197 3ADDRESS AT THE COUNTER ROM INPUTS.
7799 024402 004737 025156 JSR PC,OFFCLY JGET RO=DFFSET IN CODEA TABLE
7799 024406 116003 025256 MovB CODEA(RO),R3 3GET [A1 FROM TASLE
7800 024412 100546 BMI 11% $ILLEGAL IF A (-1)
7601 024414 010337 001332 MDY R3,$REG14 3STORE AWAY
7802 3
7803 024420 115002 025316 Move CODEB(RO),R2 3GET [BY FROM TABLE
7804 024424 100541 BNI 1t 3ILLEGAL IF A (-1)
7805 024426 010237 001334 uov R2,5REG1S 3STORE AWAY
7806 3
7807 024432 006303 ASL R3 H
7308 024434 006303 ASL R3 i
7309 024436 042703 177767 BIC #-CB1T03,R3 3=CODEAC1># 000
7810 ;
7811 024442 004737 025164 JSR PC,DFFCL2 3RO=0FFSET INTO CODEC TABLE
7312 024446 116002 025356 MOVB CODEC(RO),R2 JGET [C3 FROM TABLE
7813 024452 100526 BMI 115 JILLEGAL LF A (-1)
7814 024454 010237 001336 uov R2,5REG16 7STORE AWAY
1815 3
7915 024460 004737 025164 JSR PC,OFFCL2 3RO=0FFSET INTQ CODED TABLF
7817 024464 116002 025376 MOVB CODED{RO),R2 3GET £DJ FROM TABLE
7818 024470 100517 BM1 11$ JILLEGAL IF & (-1)
7819 024472 010237 001340 (1117 R2,3REG17 3STORE AWAY
7820 ;
7821 3PUT MAND=CTDI$CBI#LCI, ALIGNED, INTD WORD-C,D
7822 024476 013703 001340 MY SREG17,R3 3GET €01
7823 024502 072327 000004 ASH #4,R3 JLEFT-4
7824 024506 053703 001334 BIS $REG15,R3 3FORM CDIRCBI
7825 024512 072327 000004 ASH #4,R3 JLEFT-4
7826 024516 053703 001336 8IS SRE316,R3 3FORM CDISCBIECC)
7827 024522 005002 CLR R2 JZAP HI BITS
7823 024524 073237 001326 ASHC $REG12,R2 - 3ALIGN MAND IN (R2:PR3)
7829 024530 042702 170000 BIC #170000,R2 3ZAP UNUSED
7830 024534 010237 002652 MOV R2,MFACO+4 SINSERT MAND
7831 024540 010337 002654 oy RI, MFACO+6 3 INTO OPERAND
7832 3PUT MIER=CAIRCA] INTD WORD-8
7833 024544 013700 001332 Mov $RES14,R0 3GET CA)
7834 024550 072027 000004 ASH #4,R0 FLEFT-4
7835 024554 053700 001332 BLS SREG14, R0 3FORM CAJRLR)
;ggg 024560 010037 002550 MoV RO, MFACO+2 JINSERT MIER
;
7838 3CALCULATE EXPECTED [CCSST I¥ R2¢3:0>
7839 024564 010102 MoV R1,R2 3GET ROM ADORESS
7940 024566 012705 000002 4oV $2,R5 32 GROUPS OF BITS
7841 024572 005046 45: CLR -(sP) 3CLEAR SUBTUTAL
7842 024574 012700 000004 MOV 24,R0 34 BITS/GROUP
7843 024600 005202 583 ASR R2 3C-BIT=NEXT IN GROUP
7844 024602 005516 ADC (sP) 7ADD TO SURTOTAL
7845 024604 077003 508 R0,5$ 3LOOP ON 4 BITS/GROUP
78456 024606 077507 suB R5,4$ 3L00P ON 2 GROUPS
7847 024610 012602 MOV (SP)+,R2 JGET 8¢3:0> SUM
7848 024612 005392 ASL R2 7 ALIGN
7949 024614 052602 AUD (5P)+,R2 3ADD ACIIO0> SUM
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7850 . . )

7851 024616 104406 ERRPNY 3DONT CHANGE OAYA IN ERROR LOOP

7852 . y====-=«-ERROR-LOOP-ENTERS-HERE-—~—====

7853

7854 sNOM ACTUALLY RON THIS DATA tHRU THE MOULNE?T

7855 024620 012700 002546 v #MFACO,RO 3PTR TO DATA AREA

7856 024624 172420 - LDD (RO)+,ACO 3LOAD MIER, MAND TO ACO

7857 024626 170005 6352 Lidd JCET MULNET RESULTS

7858 024630 105737 002645 TSTB LPYTITE 31IF TIGHY LOOP-ON-ERROR SET, THEN HANG IN LOOP

7859 024634 001374 BNE 63§ 3 WITH/ LIME-CLOCK OFF, & FPS(FID=1/FNN=0)

7850 H

7861 024636 174120 STD ACl, (RO)+ JSTORE MOULNEY(SUM) IN MPACL

7862 024640 174210 . STD AC2,(RO) . JFSTORE MULWET(SUM+CARRY) IN MFAC2

7863 . 3

7864 024642 104423 002656 FIXFRA ,MFACle0 3ZAP SIGM, EXP AND FORM

;8:5 024646 104423 002666 FIXFRA ,MFAC2+0 3 FRACCS9:51> IN WORD-A

866 3

7867 024652 104432 002556 002666 SUB64N ,MFACL, NFAC2 3FORM MULNET(CARRY)= M

7868 3 NULNET(SUN+CARRY)-MULNET(SUM), IN MFAC2

7869 H

7870 024660 104431 001324 002656 ASH64M ,SREGLI,MFACL #SUM IN WORD-CC120>

7871 024666 104431 001324 002665 ASH64M ,SREG11,MFAC2 3CARRY IN WORD-CK3:2>

7872 H

7873 JCOMBINE SUM, CARRY IMIO CLCC5S1 I8 R3<3:0>

7874 024674 013703 002662 MOV MFAC1+4,R3 $GET SUM

7875 024700 042703 177774 BIC #~c3,Rr3 JCLEAR REST

7876 024704 013700 002672 uov NFAC2+4,R0 sGET CARRY

7877 024710 042700 177763 BIC #~C14,R0 3CLEAR REST

;8;8 024714 050003 8IS RO, R3 3FORM LCCSST RECEIVED DATA

879 3

7880 3*COMPARE (EXPECTED CLCCSS1/R2):(RECEIVED LCCSS1/R3)

7831 024716 020203 cup R2,R3 3

7882 024720 001401 BEQ 105 3BR IF AGREE

7883 2

7884 024722 104017 ERROR 17 JERROR IN CNTR ROM CONTENTS

7885 3"MOLNET COUNTER ROM CONTENTS ERROR™

7885 3 ROMESE = ROM NUMBER DF ROM IN WHICH ERRIR DETECTED

7887 3 ROMADR = ROM ADDRESS QF BAD LOCATION

7883 H E-DATA = EXPD DATA, IN FORMAY LCCSS] IN R2<03:00>

7889 3 R-DATA = RCVD DATA, IN FORMAT {CCSS) IN R3<03:00>

7890 H

7891 JENTER HERE IF LOCATION OK

7892 024724 005237 001322 10§52 INC SREGLD ;BUMP INTERNAL COUNTER

7893 024730 005337 001316 1153 DEC SRES6 ;LOOP ON COUNT

7894 024734 002215 BGE 33 SNEXT LDOP

7895 3

7895 024736 005304 205: DEC Re sL0O0P ON RON NUMBER (15)-(00)

7897 024740 002402 BL?T 213% FEXIT IF DONE

7898 024742 000137 024264 Jue 15 ;NEXT POM

7899 }

7900 JOONE WITH ALL LOCATIONS OF ALL 14./(16) COUNTER ROMS

7901 024746 000137 025416 215: JMP EXT001 FMUST JUNP TOD EXIT

7902 ;

;903 SILILELIIEIE0000 80P 000EERRILELIAIUNITTATEPRLMELPNIIINIL0ELEIL0E00E10Y

904 1 .

7908 H THE FOLLOWING SUBROOUTINE IS USED TD REMAP THE COUNTER VALUE
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7906 3 TO THE ROM ADDRESS BITS AS THEY ACTUALLY EXIST AT THE INPUTS

7907 3 Y0 THE COUNTER (COUNTER) ROMS.

7908 3

7903 3 ENTER WITH: R4=R0M NOYBER, (00)~(15)

7910 3 SREG6=COUNT VALUE, (000)-~(377)

7911 H SREGT=ILLEGAL BIT MASK, (000) DR (210)

7912 3 EXIT WITH: C-BIT= 1/ILLESGAL-ADDR, O/VALID=-ADDR

7913 F] R1=GENERATED ROM ADDRESS

7914 3 TEMPS: RO,RS

7915 3

7915 024752 010401 MAPADR: MOV R4,R1 JGET ROM NUMBER

7917 024754 006201 ASR R1 FSET LSB=0

7918 024756 (06301 ASL Rl 3FOR A WORD OFFSET

7919 024760 000171 025040 JNP @4053(R1) 350 TO RDUTINE SPECIFIED BY TABLE

7920 1

7921 JTYPE#1, ROM-ADDR=CDUNTER-VALUE, ROMS ¥ 00,01,04,05,10,11

7922 024764 (013701 001316 1052 ik} SREGS,R1 3EXACT COPY

7923 024770 000415 BR 305 JAND CONTINUE

7924 ;

7925 JTYPER2, REMAP FUNCTION/A/, ROMS & 02,03,06,07,12,13

7926 024772 012705 025056 1152 Hov #415,R5 ;PTR T0 FUNCTION TABLE

7927 024776 (00402 BR 208

7928

7929 ;TYPEI!, REMAP FUNCTION/B/, !DHS # 14,15

7936 025000 012705 025116 1252 #425,R5 sPTR T0 FUNCTIDN TABLE

7931 H

7932 3D0 THE REMAP

7933 025004 (005001 205: CLR /1 3BASE OF ZERD

7934 025006 012500 218 uov (RS5)+, RO 7GET DEST BIT

7935 025010 001405 BEQ 308 3IF ZERD, DUNE

7936 025012 032537 001316 BIT (R5)+,SREGS 3TEST SOURCE BIT

7937 025016 (001773 BEQ 215 3IF ZEROD, SKIP IT

7938 025020 050001 BIS RO,R1 JELSE MDVE SRC -~> DST

;gig 025022 000771 BR 218 3AND CONT

7941 3NOW CHECK FOR VALID ADDRESSES

7942 025024 000241 308 CLC 7ASSUME VaALID

7943 025026 033701 001320 8IT SREGT,R1 JANY INVALID BITS SET ?

7944 025032 (01401 BEQ 39% 3BR IF NOT

7945 025034 000261 SEC 3VYES, SIGNAL INVALID

7946 025036 000207 398: RTS PC 7AND RETORN

79417 H

7948 F i A i T T T R,

1949 3 TABLE # 1, SPECIFY REMAP FUNCTION TD USE

7950 H

7951 3 ADDR ROMAS FONCTION/B#/

7952 025040 024764 4053 «WORD 108 300-01 1-DIRECT

7953 025042 024772 - NORD 115 302-03 2-REMAP/A/

7954 025044 024764 «#0RD 10§ 204-05 1-DIRECT

7955 025046 024772 «WORD 11§ 306-07 2-REMAP/A/

7956 025050 024764 «¥ORD 105 310-11 1-DIRECT

7957 025052 024772 «#0RD 115 312-13 2-REMAP/IN/

7958 025054 (025000 «¥WORD 128 :14-15 3-REMAP/B/

7959 ;

7960 L e S B N N R

7961 H SPECIFY REMAP FUNCTION /A/, FOR ROUS:
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7963
7964
7965
7966
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7969
7970
7971
7972
7973
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79717
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7982
7983
7984
7985
7986
7987
7988
7989
7990
7991
7992
7993
7994
7995
7996
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025056
025062
025066
025072
025076
025102
025106
025112

025116
025122
025126
025132
025136
025142
025146
025152

025156
025162

025164
025166
025170
025172
025174
025176
025200
025202
025206

025210
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3018
8019
8020
8021
8022
8023
8024
8025
RI26
8027
8023
8029
8030
8031
8032
8733
8034
8035
8036
8037
8033
R039
8040
8041
8042
8043
8044
B045
8046
8047
8043
8043
8050
8051
8352
BUS3
8054
8055
R056
8057
8058
8039
8060
8061
8952
8063
8064
8055
8065
8067
8068
8059
8070
8071
8972
8073

025214
025220
025224
025230

025232
025236
025242

025244
025250
025254
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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

000020

02-SEP-77

000010
000004
000002
000000

000004
000002
000000

000004
000002
000000

17350

000100
000200
000020
000040
000004
000010
000001
000002

000100
000200
000040
000020
000004
000010
000002
000001

025210

001330

000020

17:50

000001
000100
000004

000200
000010

000040
000002

MACY11 30(1046)
54

AN N W N e

252

NOULMNET,

«4ORD
~WORD
- ¥HORD
+WORD
«WORD
« WORD
«#0RD
«WORD

SPECIPFY

«#ORD
«WORD
- NORD
«WORD
-WORD
«WORD
«#0ORD
-WORD
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02,03, 06,07, 12,13

08T SRC

BIY7,BIT6 708T7 <~ SRC6
BITS,BIT7 3DST5 <~ SRC7
BITS,BIT4 30815 <~ SRC4
BIT4,BITS 28574 <~ SRCS
BIT3,BIT2 3B8ST3 <~ SRC2
BIT2,8BI13 30812 <~ SRC3
BIT:,BITO 3DSTl <~ SRCO
BIT0,BIT1 30ST) <- SRCL

REMAP FONCTION /87, "DR ROMS:

14,15

DST SRC

BIT?,BIT6 30517 <- SRC6
8IT6,8IT7 30St6 <~ SRCT
BIT5,BITS 30875 <~ SRCS
BIT4,BIT4 3DSTL <~ SRC4
BIT3,BIT2 3DST3 <~ SRC2
BIT2,B81IT3 3DST2 <- SRC3
BIT1,81T1 30STL <- SRC1
BIT0,BIT0 J0ST0 <~ SRCO

]
SUILLLIELIERI NI L0000 ENELELERTITLELLIE LI I ELEIE0TEL270000141110101

THE FOLLOWING SUBROUTINE IS USED ABOVE TD TRANSFORM THE
ROM ADDRESS, WRICH RANGES FRIM (000) TO (377)/(077)
CDEPENDING UPDN THE CNTR ROM UNDER TEST), INTD THE ACTUAL
DISPLACEMENT MEEDED YO OFFSEr INTO THE CODEX TABLES BELOW

?
3
14
1
3
14
}
3}
4
4
3
3
0

FFCL1S

DFFCL23
983

1082

3

3
OFFTBA:

ENTER WITH: R1=ROM ADDR
$REG13=CLASSC0>

EXIT WITH: RO=DFFSET CALC

TEMPS: R2,R3,RS

®OFFSET FOR CODE-A/8% ENTRY POINT

MOV JOFFTBA,RS 3INITIALIZE TABLE PTR

CLR /3 3ZAP BASE MASK

3"OFFSET FOR CODE-C/B™ ENTRY PDINT

nov R3,RO 3GET BASE MASK

Mov (R5)+,R2 3R2=DEST BIT POSITION

BEQ 10§ 3IF ZERD, DONE

BIT (RS)+,R1 3TEST SOURCE BIT

BEQ 9 3IF ZERD, SKIP IT

BIS R2,R0 3IF -ZERD, SET DEST BIT

BR 9% 3

BIS SREG13,R0 FBITCO> IS CLASSCO>

RTS eC $ARD DONE

CODE-A/8 OFFSET GENERATION TABLE

-WORD

NACY11 30(10456)
T64

14

BIT4,BIT4 7DST4 <- SRC4
02-SEP-77 22341 PAGE 152

MULNEY?, SUM/CARRY REGISTERS, COUNTER ROM COUNTENTS
- WORD BIT3,BITO 30813 <~ SRCO
«WORD BIT2,BIT6 ;DST2 <~ SRC6
-WORD BIT1,BIY2 3DST1 <- SRC2
«WORD 0 3 DONE

3

3CUDE~C OFFSEY GENERATION TABLE

+¥ORD BIT2,BIT7 3DST2 <- SRC7
< WORD BIT1,81IT3 30ST1 <- SRC3
-WORD 0 7 DONE

3

3CODE~D OFFSET GENERATION TA3LE

«WORD BIT2,BIT5 3DST2 <~ SRCS
- WORD BIT1,BIT1 3DST1 <~ SPRC1
«HORD 0 JDONE

H
BOLEIEIELLLLLLRII00 0000000000008 0 000000000 0000000000000001010007211 1011

THE FOLLOWING FOUR TABLES LCODEA, CODEB, CODEC, CODED) CONTAIN
THE 4-BIT QPERAMDS NECESSARY TD INPUT TO THE “MUL-XX™ ROMS,

NE MO NG N NG N N Ne NE Ve e N N N N NS Ne N N NN NN N e N0 N e e VO N W N W N NN

SO THAY

THE FULL(EST) CYCLE OF ADDRESSES MAY BE I[NPUT T0

THE MUOLNET COUNTER ROMS, IN A PREDETERMINED ORDER.

NOTINGS

CMIER/81=CA/4IRLA/ 4D
[MAND/281=L0/431#LB/418LC/4], SHIFTED AND ZEROFILLED

WHERE A,B,C,D ARE THE 4-BIT VALUES OBTAINED
FRON THE TABLES BELO#

EXAMPLERL:

COUNTER ROM ADDR I[NPUTS FROM MULTIPLY "MOL-XX"
ROMS BITS<5:4>, <1:0> (CLASS °5410°)
CCOUNTER RDM W/ DUOTPUT MNETSUMC9:8>1

CNTR-ADDR<7,3>=M0L11¢524>, CA=MIERCT:4>I*(C=MANDC07:04>)
CNTR-ADDRC6,2>=MUL12¢130>,L A=MIERCT:4>1*(B=MANDC11:08>]
CNTR-ADDRCS5,1>=MUL03<120>,CA=MIERC320>I*(D=MANDK15:12>]
CNTR~ADDR<4,0>=NUL02<¢5:4>,[A=MIERC3I: 0>I*[B=MAND<11:08>]

EXAMPLER2:

COUNTER ROM ADDR INPUTS FRON MULTIPLY "MOL-XX"
ROMS® BITS<7,3>, <3:2> (CLASS °7632°)
CCOUNTER ROM W/ OUTPUT MNETSUMC11:10>)

CNTR-ADDRC7,3>=M0L11¢726>, LA=MIERCT:4>TI*[C=MANDCO0T:04>)
CNTR-ADDRC6,2>=M0L12¢352>, TA=MIERCT:4>I*[3=MANDC11:08>]
CNTR-ADDRCS,1>=MUL03¢3:2>, CA=MIERCIZ0>I*LD=MANDC15:12>]
CNTR-ADDRC4,0>=MUL02¢T726>, CA=MIERC3:0>I*[B=NANDC11:08>]

FELETTPTTELLRP0TLE0000 08000000080 00000000000000027000000001001010721¢011

CJUDE~A TABRLS

SEQ 0153

SEQ 0173

SEQ 0154
SEJ 0174



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P11

8074
8075
8075
8077
8078
8079
8080
8081

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

025256
025260
025262
025264
025266
025270
025272
025274
025276
025300
025302
025304
025306
025310
025312
025314

025316
025320
025322
025324
025326
025330
025332
025334
025336
025340
025342
025344
025346
025350
025352
025354

DQFPEA.PI1

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
BI50
8161
8162
8163
8164
8165
8166
8167
8168
8169
8170
8171
8172
8173
B174
8175
8176
8177
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
o011

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
377
m

000
003
004
002
010
006
006
011
014
015
014
012
017
016
37
n

02-SEP-T77 17:50

000
002
004
006
000
004
017
010

000
001
002
003
000
003
002
001

000
010

377
000
010
015
016

000
003
002
001
000
005
004
002

WACY11 30(1046) 02-SEP-77 22341 PAGE 153 SEQ 0155
T54 MULNET, SOM/CARRY REGISTERS, COUNTER ROM CONTENTS SEQ. 0175
3 OFFSET=CRTR-ADDRC4,0,6,2>#CLASSCO>
’
3 NOTE:  CLASSCO>=0 FOR “5410°, CLASS<0>=1 FOR °7632°
3
H CODE  CODE CNTR-ADDR
’ CLASS3  (5410) (7632) <4,0> <6,
s o Zlnl L —— 212
CODEAZ .BYTE 07, 16 300 00
.BYYE 07, 14 200 01
.8YTE 07, 16 300 10
.BYTE 07, 16 700 11
.BYTE 07, 16 301 00
.BYPE 07, 16 301 01
.BYTE 11, 14 301 10
.BYTE 07, 16 301 11
.BYTE 11, 14 310 00
.BYTE 07, 16 310 01
.BYTE 07, 16 310 10
.BYTE 07, 16 310 11
.BYTE 07, 15 311 00
.BYTE 07, 16 11 01
.BYTE 11, -1 311 10 (~1=NOT POSSIBLE)
JBYTE 07, -1 1331 11 (-1=NOT POSSIBLE)
]
i
SILETITLIIIIRPEILIRET AR08 000000000 0008800000000200100077102181171711
3
3 CODE-B TABLE
;
’ OFFSET=CNTR-ADDRC4,0,6,2>BCLASS<O>
’
3 NDTE:  CLASS<0>=0 FOR -5410-, CLASS<0>=1 FOR "7632°
4
3 CODE  CODg CNTR-ADDR
; CLASS: (5410) (7632) <4,0> <6,2>
At ———— ——mm st
CODEB: .BYTE 00, 00 300 00
.BYTE 13, 03 300 o1
.BYTE 02, 04 300 10
.BYTE 01, 02 300 11
BYTE 04, 10 301 00
.BYTE 03, 06 301 01
.BYTE 02, 06 301 10
BYTE 15, 11 301 11
.BYTE 04, 14 310 00
.BYTE 17, 15 310 01
.BYTE 06, 14 310 10
.BYTE 05, 12 310 11
.BYTE 10, 17 331 00
.BYTE 07, 16 311 01
.BYTE 05, -1 311 10 (-1=NOT POSSIBLE)
.BYTE 11, -1 311 11 (-1=HOY POSSIBLE)

14
3
}IIIIIIIIIIIIIIIII/IIIIIIIIIIIIIIIIIII/I/IIIII/IIII/I//IIIIII/III/I/II/

MACY11 30(1046) 02-SEP-77 22:41 PAGE 154 SEQ 01556
T64 MULNET, SUM/CARRY REGISTERS, CDﬂITER ROM CONTENTS SEQ 0176
; CODE-C TABLE
?
3 OFFSET=CODEACL>JCHTR-ADDRC7,3>#CLASSCO>
4
; NDTE: CLASS<0>=0 FOR °5410°, CLASS<0>=1 FOR °7532°
? CODEA IS SELECTED FROM ABOVE TABLE
7
4 CODE coog CODEA/CNTR-ADDR
3 CLASS: (5410) (7632) <1> /<7,3>
; —mcems cmmace wcewe
CODEC: .BYTE 00, 00 30700
-BYTE 02, 10 30701
<BYTE 04, 15 30710
<BYTE 06, -1 30/11
«BYTE 0o, 00 31700
+-BYTE 04, 10 ;1/01
-BYTE 17, 15 31710
-BYTE 10, 16 /11

;
H
BITLIZILEEOIEIEATELLAAERLNATEIRLNELILLELATILEENNNII000000LL000000000 001

;
; CODE-D TABLE
3
3 OFFSET=CODEA<1>§CNTR-ADDRCS, 1> #CLASS<0>
;
3 NOTE:  CLASS<0>=0 FOR “5410°, CLASSC0>=1 FOR °7632°
3 CODEA IS SELECTED FRONM ABOVE TABLE
;
3 CODE  CODE CODEA/CNTR-ADDR
3 CLASS: (5410) (7632) <1> /<5,1>
} -----------------
CODED: .BYTE 00, 00 30700
.BYTE 01, 03 30701
.BYTE 02, 02 30710
.BYTE 03, o1 30/11
.BYTE 00, 00 31700
.BYTE 03, 06 31701
-BYTE 02, 04 ;1/10

TE 02 1/11
7//IIIIIIIIIIIIIIIl/II/IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII/I/I
XIT THE HARD WAY

PN RN AR AR AR A A AR R AR AR R AR AN AN R AR R AR RN RRR AR ARRNRRRRRRRNRE

S*TEST 65 MUOLNET, 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 R ™1™ THRU THE MIER
REGISTER BITS<58:03>, MULTIPLYING THIS VALUE BY A CONSTANT
(IN THE MAND REGISTER), AND TREN COMPARIRG THE RECEIVED
RESULT (AFTER THE MULD) #ITH THE EXPECTED.

Ne Ve NG Ne Ne N NN e



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P11

8186
8187
8188
8189
8190
8191
8192
8193
8194
8195
8196
8197
8198
8199
8200
8201
8202
8203
6204
8205
8206
8207
8208
8209
8210
8211
8212
8213
8214
8215
8216
8217
8218
8219
8220
B221
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-77 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 HARDWARE DIAGNOSTIC

DQFPEA.P1L

242
8243
R244
8245
8246
8247
8248
R249
8250
8251
8252
8253
8254
8253
8256
8257
8258
B259
8260
R261
8262
8263
B264
8255
8266
8267
8258
8269
8270
8271
8272
8273
8274
8275
8276
8277
8278
8279
8280
8291
8282
8283
8284
8285
8286
8287
8283
8289
RrR290
8291
8292
8293
8294
8295
8296
8297

025462
025466
025472
025474
025476

025502

025504
025506

025510
025514

025516

025522
025530
025532

025534
025540
025544
025550
025554

025562
025566
025572
025576

025602
025610

025612
025616
025622
025626
025630

025632
025636

02-sEP-77 17350

005237
172437
170401
170004
174137

104406

174102
171203

105737
001373

174237

104425
001401
104041

106237
005037
006037
006037
042737

106237
006037
005037
006037

032737
001724

012700
012701
012702
012021
077202

172737
174337

002640
002656

002706

002645

002716

002666

002666
002570
002672
002674
000001

002656
002660
002662
002664

000002

025754

002546
000014

0025646
002676

002716

002674

002664

MACY11 30(1045) 02-SEP-77 22141 PAGE 155 SEQ 0157
165 MULME?, MIER REGISTER DATA/SHIFTING SER 0177
3 -
) REGISTER/LOCATION USE:
3
H MFACO+ ~INITIAL MAND, BEFORE ALIGNNENT
3 MPAC1+ -INITIAL NIER, BEPORE ALIGNNENT
3 MPAC2+ -~EXPECTED PRODUCT
3 NZAC3+ ~-MAND, AFTER ALIGNMENY
’ WPAC4+- -MIER, AFTER ALIGEMENT
’ MFACS+ -RECEIVED PRODUCT
3
3 ACO ~(TEMP)
I AC1 -(TENP), MIER/AFTER ALIGH.
; AC2 -RECEIVED PRODUCT
’ ac3 ~MAND/AFTER ALIGH,
]
3 RO ~(TENP)/(SRCPTR)
s 31 ~(TEMP)/(DSTPIR)
3 R2 ~(TEMP)/ (CRTR)
3 R3 ~-(ny)
3 R4 -(ND)
; ' -(80)
3
A
; WODULE/ERROR INFPO:
3
3 FEOA/KS
] CROM/LATCHES-NOLD*~EXECUTION
3
; FEXP/K9
3 CROM/LATCHES=-"MULD”-EXECUTION, MIER/MANO-FUNCTION-CONTROL,
H WIER/MASD-REGISTER-CLOCKS
’
3 FMUL/K10
3 MIER/MAND-REGISTERSLFULL.WIDTH)
;
] FALU/K11
; CPREVIOOSLY VERIFIED]
H
,’..'t."tl""'ﬁ'l.t.“t....'ti't'.t.t'.tt."ﬁ"'.' ARAERRRARRANRA S
TST65: SCOPE
LDFPS  #040240 3 INTR-DISABL/D-MODE/TRUNCATE
3
jommm——— PART 13 MEERC59:11>---==mm
uov #405,R0 INLT MAND/MIER/PROD IN
MoV #SFACO,RL . 3 1IN WFACO/1/2
nov ¥12.,R2 3 3-4 WORD CNST
8$: MOV (RO)+, (R1)+ ;
soB R2,85 ;L00P
3
3CALC INIT NAND = (0040000000)F(0040000000) (EACH 28B. BITS, S6. TOTAL)
[ MFACO,ACO 3USE MNS FOR:
CLRD ACt 3 FPLACL] <- PLACOI-LEFT-6,
'TH 3 ECACL) <- ECACOI-NINUS-4
STD AC1,AC3 JSAVE I AC3
STD AC1,MFAC3 7 AND MEMO®Y (NAND)
;
MACY11 30(1046) 02-SEP-77 22341 PAGE 156 SEQ 0158
165 MULNET, MIER RECISTER DATA/SAIFTING SEQ 0178
;*LOOP ON MIER DATA ENTERS HERE
1$: {1 DHLDOP ;BUMP CLOCK IN.A.LDOP COUNT
LOD MFAC1,ACO JUSE WNS POR:
CLRD AC1 ; PLAC1] <~ FCACOI-LEFI-6,
TH 3 ECAC1] <~ ECACO1-MINUS-4
STD AC1,MFACS 3SAVE IN MEMORY (MIER)
3
ERRPNT ;DDONT CHANGE DATA IN ERROR LOOP
R ERRDR-LOOP ~ENTERS ~HERE o~ em=mn
3
6352 STD AC1,AC2 3COPY AC2 = MIER
MOLD AC3,AC2 ;D-MODE, AC2 = (AC2)*(AC3)
sMDORM. STEP ALWAYS "LEFT-4"; EADJ=(-4)
TSTB LPTITE 3IF TIGAT LOOP-ON-ERROR SET, THEN HANG IN LOOP
BNE 635 ; WITH/ LINE-CLOCK OFF, & FPS(FID=1/F4H=0)
H
STD AC2,MFACS 3GET PRODUCT IN MEMORY
;
3COMPARE (KXP”D-PROD)=(RCY"D-PROD)
CHP64M  ,MFAC2,M4FACS 564. BIT EQ/NE
8EQ 2§ X 3BR IF AGREE
ERROR 41 3NOPE - BAD RESULT
3"MULNET MULD RIPPLE A “1° TARU MIER ERROR™
3 HFPP AC1 = HFP AC1 /4IER/ BEFORE NOLD
; HFPP AC3 = HFP AC3 /MAND/ BEFORE MULD
H RCVD AC2 = HFP AC2 /PRODUCT/ AFTER MULD, RECEIVED
; EXPD AC2 = EXPECTED /PRODUCT/ AFTER MULD
;
;PRODUCY OK - GET NEXT DAPA SET
253 ASRB NFAC2+0 3NEM EXP°D PRODUCT
ROR MFAC242 5 [64. BITS, RITE-11
ROR MFAC2+4 ;
ROR NFAC2¢6 3
81C $1,4FAC2+6 FALNAYS A ZERD
;
ASRB MFACL+0 SNEW MIER
ROR MPAC1+2 3 [64. BITS, RITE-1]
ROR MFACLe 4 3
ROR MFACL+6
3
3IF THE RIPPLED "1™ PELL OUT THE BOTTOM, DONE WITH <59:11>
BIT #2,MFAC146 JTEST FOR MIER<10>
BEQ 15 7 MNORE TO OO
j=—==<==PART 23 MIERC10203>--=-==v
MDY #415,R0 INIT MAND/MIER/PRDD IN
vov ¥MFACO,R1 MFACO0/1/2
uov #12.,R2 3-4 WORD CNST
9§z wov (RO)+, (R1)+
so8 R2,95 Logp
LDD MFACO,AC3 SINITIAL MAND
StD AC3,MFAC3 3SAVE IN MEMORY (MAND)

;*L00P D

N MIER DATA ENTERS HERE



PDP-11/60 FPP11-E HARDWARE DIACNOSTIC

DQFPEA.P11 02-SEP-77 173250
8298 025642 005237 002640
8299 025646 172537 002656
8300 025652 174137 002706
8301
8302 025656 104406
8303 N
8304
8305 025660 174102
8306 025662 171203
8307 025664 105737 002645
8308 025670 001373
8309
8310 025672 174237 002716
8311
8312
8313 025676 104425 002666 002716
B314 025704 001401
8315 025706 104041
8316
8317
8318
8319
8320
8321
8322
8323 025710 006237 002674
8324 .
8325
8326 025714 006237 002664
8327
8328
8329
8330 025720 103350
8331
8332 025722 000430
8333
8334
8335
8336 025724 042000 020000 000002
8337 025732 000000
8338 025734 041002 000000 000000
8339 025742 000000
B340 025744 040100 000000 002000
8341 025752 000000
8342
8343
8344
8345 025754 040200 000000 004000
8346 025762 (00000
8347 025764 040000 000000 000000
8348 025772 000200
8349 025774 040000 000000 004000
8350 026002 000200
8351
8352
8353

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.P11 02-SEP-77 17:50

8354
8355
8335
8357
8358
8359
8360
8361
8362
8363
8364
8365
8366
8357
8368
8369
8370
8371
8372
8373
8374
8375
8376
8377
8378
8379
8380
8381
8382
8383
8384
8385
9386
8387
8388
8339
8390
8391
8392
8393 .
8394
8395
8396
8397
8398
8399
8400
8401
8402
8403
8401
8405
8406
8407
8408
8409

026004
026006

000004
170127 040240

026012 012700 026162

MACY11 30(1046) 02-SEP-77 223141 PAGE 157
165 MOLNEY, MIER REGISTER DATA/SUIFTING

1183 4 1 Di#LOOP 3BUMP CLOCK IN.A.LOOP .COUNT
LbD HPACL,ACL INITIAL MIER
STD AC1,NFACA ;Sl't IN MENORY (MIER)
ERRPIT )BOIT CHANGE DATA IN ERROR LOOP
-------- ERROR-LOBP*!I!!RS-HII!-—-— e
6282 st AC1,AC2 }Cﬂ?l AC2=MIER
MOLD AC3,AC2 3D-NODE, AC2 = (AC2)*(AC3)
1518 LPTITE 3IF YIGHY LOOP-DN-ERROR SET, THEN HANG IN LOOP
BSE 628 3 WITH/ LINE-CLOCK QFF, & FPPS(FID=1/FMN=0)
}
STD AC2,HFACS }GST PRODUCT IN MEMORY
3COMPARE (EXP°D-PROD)= (RC"D-PRODI
CNP64M ,MFAC2,MFACS 364. BIT EQ/NE
BEQ 12§ 3BR IF AGREE
ERROR 41 sNOPE ~ BAD RESULT -
3“MULNET MULD RIPPLE A “1° TARU MIER ERRDR"™
b HFPP AC1 = HFP ACl /4IER/ BEFORE MULD
b BFPP AC3 = HFP AC3 /MAND/ BEFORE MULD
H RCVD AC2 = HFP AC2 /PRODUCT/ AFTER MULD, RECEIVED
3 EXPD AC2 = EXPECTED /PRODUC?/ AFTER NULD
;PRODUCT 0K - GET NEXT DATA
1252 ASR HFAC2¢6 3NEW EXP°D PRODUCT
3 CLOW 16. BITS, RITE-1]
7
ASR MFAC1+6 3NEW NIER

5 ELLOW 16. BITS, RITE-11

Y
3IF THE RIPPLED “1° FELL 0QUT THE BDYTOM, DONE WIfH <10:03>
BCC 113 3BR IF RYD

;
BR 15765 33 ;ALL DONE

}//IIIIIIIII//IIIIIIIIIII/III/IIIIIIIIIII/IIIIIIIIIIIII/IIIIIIII/II/III
ATA FOR MIERC59311>

405' -IDRD 042000,020000,000002,000000 SMAND
-#ORD 041002,000000,000000, 000000 PMIER
- WORD 040100,000000,002000,000000 7 PRODUCT

3IIII/IIIIIIIIIIIlIII/lIIIIIIIIIIIIIIII///IIIIIIIIIIIIIIIIII/II//I/IIII
FOR MIERC10:03> TES

415. -UORD 0!0200,000000,004000,000000 3 MAND
«NORD 040000,000000,000000,000200 JMIER
«40RD 040000,000000,004000, 000200 ;PRODUCT

MACY11l 30(1046) 02-SEP-77 22:41 PAGE 158
165 MULNET, MAND REGISTER DATA/SHIFTING

PR AR A AR AR AR AR A AR AR AR AR AR R AR RA AR R AN RN AR RN AR AR RERRNANRRS

3*TEST 66 MULNET, MAND REGISTER DATA/SHIFTING

TRIS TEST CHECKS THE FULL RANGE OF BITS IN THE MAND REGISYER,
AND THE MAND REGISTER SHIFY LOGIC.

THE METHOD EMPLOYED INVOLVES RIPPLING A ™1™ 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 MOLD) #ITH THE EXPECTED.

LOWEST ORDER BITS LN MAND CHECKED IN PREVIOUS TESTS.

REGISTER/LOCATION OUSE:

MFACO+ -INITIAL MIER, BEFORE ALIGNMENT
MFACl+ -INITIAL MAND, BEFDRE ALIGNMENT
MFAC2+ -EXPECTED PRODUCT

MFAC3+ -MIER, AFTER ALIGNMENT

MFAC4+ -MAND, AFTER ALIGRMENT

MFACS5+ -RECEIVED PRODUCT

ACO -(TEMP)

ACl ~(TEMP), MAND/AFTER ALIGN.

AC2 ~RECELVED PRODUCT

AC3 ~M1ER/AFTER ALIGN.

RO ~(TEMP)/(SRCPTR)

Rl ~(TEMP)/(DSTPTR)

R2 ~(TENP)/(CNTR)

R3 -(NU)

R4 ~(N0)

RS -(NU)

MODULE/ERROR INFO:

FNUA/KB
CROM/LATCHES-"MULD”-EXECUTION

FPEXP/K9
CROM/LATCHES-"MULD"-EXECUTION, MIER/MAND-FUNCTION-CONTROL,
MIER/MAND-REGISTER-CLOCKS

FMUL/K10
MIER/MAND-REGISTERSCFULL.WIDTH)

FALU/K11
CPREVIOUSLY VERIFIEDY

NO NG NG NG NE NS N N N8 N NS NE NE e NE W N e N W NG NS N W N N NN VO Ne N W N NS N N e NN N N N N N W N N e W

PR R R AR R AR AR R AR R R AN KRR R AN A AR A AR AR AR R AN RS RRRA R AN RRER

TST662 SCOPE
LDFPS #040240 7INTR-DISABL/D-MODE/TRUNCATE
;
uov #405,R0 JIRLIT MIER/YAND/PROD IN

SEQ 0159
SEQ 0179

SEQ 0160
SEQ 0180



PDP-11/60 FP11-E HARDWARE DIAGROSTIC
DQFPEA.PI1 02-5€P-77 17350

8410
8411
8412
8413
B414
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
3450
8451
8452
8453
8454
8455
8456
84517
8458
8459
8460
8461
8462
8463
8454
8465

PDP-11/60 FP11-E HAPDWARE DIAGNOSTIC
DAFPEA.?1L 02-SEP-77 17:50

026016
026022
026026
026030

012701
012702
012021
077202

002646
000014

026032
026036
026040
026042
026044

172437
170401
170004
174103
174137

002646

002676

026050 002656
026054
026056

026060

172437
170401
170004
174137 002706

026064 104406

026066
026070

174102
171203

026072
026076

105737
001373

002645

026100 174237 002716

026104
026112
026114

104425
001401
104042

002666 002715

026116
026122
026126
026132

106237
006037
006037
005037

002666
002670
002672
002674

026136
026142
026146
026152

106237
006037
006037
006037

002656
002660
002662
002664

026156 103334

026160 000414

8466
84617
R468
8469
8470
8171
8472
8473
8474

026162 020000
026170
026172
026200
026202
026210

042000
000000
041002
000000
040100
000000

000000
000000 000000
000000 000000

NACY11 30(1046) 02-SEP-77 22:41 PAGE 159
166 MULMET, MAND REGISTER DATA/SHIFTING

SEQ 0161
SEQ 0181

Lo SNFACO,R1 . ; 1IN MPACO/1/2
uoy #12.,R2 3 3~4 WNDRD CHST
8$3 NOY (RO)+,(R1)+ ?
sSo08B R2,8% 3Loop
}
3CALC INIT NIER = (000)$(200)#(000)#(000)#(000)#(000)#(000)
LbD HFACO,ACO USE WS FOR?
CLROD ACL » PLACL] <- FCACO)-LEFY-5,
RS 3 ECAC1] <- ECACOI-MINUS-4
sTD ACl,AC3 JSAVE I¥ AC3
sTD AC1,NFAC3 3 AND MEMORY (MIER)
3
J*LOOP O MAND DATA ENTERS HERE
1$: LDD MFACL,ACO 3USE MNS FOR:
CLRD ACl 3 PCAC1) <~ FLACOJ-LEFT-6,
L1 # EELAC1) <~ ECACOI-MINUS-4
STD ACL,MFACA 7SAVE I8 MEMORY (MAND)
; .
ERRPNY 3DONY CHANGE DATA IN ERROR LDOP
jowwe=e~~ERROR-LOOP-ENTERS-HERE-~wwe~=~
3
6352 STD ACL,AC2 JCOPY AC2 = MAND
NULD AC3,4C2 3D-MODE, AC2 = (AC2)*(AC3I)
JNORM. STEP ALWAYS "LEFT-4"; EADJ=(-4)
TST8 LPTITE IF TIGHT LOOP-ON-ERROR SET, THEN HAMG 1IN LOOP
BNE 63% 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMN=0)
b
3 4] AC2,MFACS ;GET PRODOCT IN MEMORY
}
3CONPARE (EXP°D-PROD)=(RCV“D-PROD)
CMP64AN  ,MFAC2,MFACS 364. BIT EQ/NE
BEQ 25 3BR IF AGREE
ERROR 42 3NOPE - BAD RESULY
3TMULNEY MULD RIPPLE A “1° TURU MAND ERROR™
1] AFPP AC1 = HFP AC1 /¥AND/ BEFORE WMULD
1 HFPP AC3 = dFP AC3 /MIER/ BEFORE MULD
H RCVD AC2 = HFP AC2 /PRODUCT/ AFTER MOULD, RECEIVED
3 EXPD AC2 = EXPECTED /PRODUCT/ AFTER MULD
3
3PRODUCT 0K -~ GET NEXT DATA SET
252 ASRB MFAC240 3NEM EXP°D PRODUCT
ROR MFAC2¢2 3 ([64. BITS, RITE-11
ROR MFAC2¢4 1
ROR MFAC2+6 ;
;
ASRB MFACL+0 sNEW MAND
ROR MFACL142 3 (64. BITS, RITE-11
ROR MFAC1+4
ROR MFAC1+6
3
3IF THE RIPPLED "1™ FELL JUT THE BOYTOM, DONE WITH <59:03>
BCC 13 BR IF NYD
3
BR T5T67 33 JALL DONE
14
ILLLLLRTILEIREE000 000000 TPEP0ERELLETTI0000EEL0MELT000E0000000101100111
MACY11 30(1045) 02-SEP-T77 22:41 PAGE 160 SEQ 0162
166 NULNET, MAND REGISTER DATA/SHIFTING SEQ 0182
3 DATA FOR WANDC59:03> TEST
4053 «#40RD 042000,020000,000000, 000000 IMIER
+HORD 041002,000000,000000,000000 7 MAND
«H0RD 040100, 000000,000000, 000000 3PRODUCT

14
FINILITEILII0002000 0002000002000 008 000000000 0800000070087011771811047127



PDP-11/50 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P11

8475
8476

8508
8509
8510
8511
8512
8513
8514
8515
8516
8517
8518
8519
8520
8521
8522
8523
8524
8525
8525
8527
8528
8529
8530

02-SEP~77 17350

PDP-11/60 FP11-E HAPDWARE DIAGNOSTIC

DQFPER.211

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
8557
8558
8559
8560
8561
8562
8563
8564
8585
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

02-SEP-T77 17:50

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
001002

020304
001734

104111

026350
002650
002660
002670

002640

002646
002656
0025666

002646
002656

002645

002676
002666

002676

NACY11 30(1045) 02-SEP-77 22:41 PAGE 1 SEQ 0163
167 RXPNT, BCR & PCCR SXCSP!IUIIBFP(CC) CONDITIONS SEQ 0183
’ ’Q..ﬂ.".'"..'t..Q.t.Q.'.'.Q..'.ﬂ'i..t't."tQ.“Q.'Qﬁ."'*'*'i
I*TESY 67 EXPNT, ECR & PCCR EXCEPTION/HFP(CC) CONDITIONS
H
] THIS TESY CHECKS THE EXPNf “EZXPONEWT.CONOTTION.REGISTER™ (ECR)
3 AND THE “FLOATING.CONDITION.CODE.REGCISTER® (FCCR) LOGIC.
]
3 USING THE "MULF® INSTRUCTION, OVERFLOW, UNDERPLOW, AND NO.EXCEPTION
’ CONDITIONS ARK CEWERATED 0 CHECK THAT THE EXCEPTION.CONDITION
3 LOGIC IS FUNCTIONING, AND THAT THE PLOATING CONDITION CODES
3 ARE SET/CLEARED AS RXPECTED.
)
’ NOTES:
H FCC(N) = SD(1).H
’ FCC(Z) = ERZERD.H
) FCC(V) = BOPLO.H
3 ¥CC(C) = 0, ALWAYS
H
3 EXPNT.OVERFLON = EOFLO.H = ER9(OIH*ERB(1)H = 01XXXXXXXX .
’ EXPNT.USDERFLOV = EUFLO.H = BRD(O)H'BRQ(O)H'BRlERuﬂ = 0000000000
] + ERI(1)H = 1XXXXXXXXX
3
, 0. . . o e
H REGISTER/LOCATION USE:
’
3 ACO -EXPNT OPERAND.A FOR MOLF, ECSFJ
3 AC1 ~EXPNT DPERAND.B FOR MULF, ECDFJ
H AC2 ~ECOF] RESOLY ACC
’
3 MPACO¢ -COPY OF ACO, ELSF1
3 NFAC1+ ~COPY OF ACl, ECDF]
; MPAC2+ -EXPECTED PRODUCT FRIM AC2
3 NFAC3+ -RECEIVED PRODUCT FRIN AC2
H
3 RO -INITIAL FPS BEFORE EXEC.
; R1 -EXPD FPS/CC AFTER EXEC.
3 R2 -RCV”D FPS/CC AFTER EXEC.
3 r3 -8XP“D FEC.CODE AFTER EXEC (10=0VF/12=UNF/3T7=NONE)
3 R -RCY°D PEC.CODE AFTER EXEC.
3 RS ~DATA TABLE PTR
H
3 eemmmamee-
3 MDDULE/ERROR INFD:
}
’ FNUA/KS
; CROM/LATCHES-*NOLF " ~EXECOTION
3
) FEXP/K9
; CROM/LATCHES- “MULF“-EXECUTION, SIGN.LDGIC
3 FCCR, ECR, EXCEPTION.GENERATE.LOGIC, BUT(EXCEPTIDN,EUFLD)
3
3 FMOL/K10
; CPREVIOUSLY VERIFIED]
3
H PALU/K11
3 CPREVIOOSLY VERIFIED)
3
MACY11 30(1046) 02-SEP-77 22:41 PAGE SEQ 0164
157 EXPRT, ECR & FCCR zxczprt]n/urp(CC) CONDITIONS SEQ 0194
; ’ b i a3 222221 222222 222322222 2222242222223 23 3322823222282 2%2)
157673 SCOPE
;
uov #405,RS FDATA TABLE PTR
CLR NFACO+2 3ACCSF1, WORD.B IS ZERD
CLR MFACL+2 SACEDF], WORD.B IS ZERO
CLR NFAC2+2 SEXP"D PRODUCT, WORD.B IS ZERO
#*DATA TABLE LOOP ENTERS HERE®
105: INC DULODP 3BUMP CLOCK IN.A.LOOP COUNT
ZAPHFP FINIT HFP, SET FEC=(377)
MOV (RS5)+,R0 FGET INITIAL FPS
BNI 15170 33 3IF = -1, WE°RE DONE
NDV (R5)+,R1 FGET EXP-D FPS AFTER
MDY (R5)+,R3 FGET EXPD FEC AFTER
uov (R5)+,NFACO+0 3OPERAND.A, WORD.A
MOV {R5)+,MFAC1+0 3OPERAND.B, WORD.A
MoV (R5)¢,MFAC2¢0 $EXP-D RESULT, WORD.A
;
LDFPS RO FINITIAL FPS
LDF MFACO,ACO 3ACCSFI
LDF MFACL,AC1 $ACCOFI
3
ERRPHNT 3DONT CHANGE DATA IN ERROR LOOP
Yo ERROR-LDOP-ENTERS-HERE-—~—~m=
3
63$:  STF AC1,AC2 3SETUP ACEDF1
NOLF  ACO,AC2 7DD THE MOLTIPLY
TSTB LPTITE 3IF TIGHT LOOP-ON-ERROR SET, THEN HANG IN Loup
BAE 635 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FMM=0)
3
STFPS R2 JGET FPS/CC AFTER
STST R4 3GET PEC APTER
STF AC2,MFAC3 GET RESULT TO MEMORY
3
CMP32N  ,MFAC2,MFAC3 3(EXP°D.PRODUCT) = (RCV-D.PRODUCT) 22
BAE 305 5LF DISAGREE, ERROR
3
cup R1,R2 3(EXP°D.FPS/CC.AFTER) = (RCV-D.FPS/CC.AFTER) 2?
BNE 30§ ;IF DISAGREE, ERROR
i
cup R3,R4 S(EXP"D.PEC.AFTER) = (RCV"D.FEC.AFTER) ??
BEQ 108 3BR IF ALL 3 WERE 0K
:
305: ERROR 111 sSIGNAL FPS/FEC/RESULT ERROR

3"ECR/PCCR EXCEPTION+FCC ERR"

;

H PRV.FPS = PREVIDUS FPS/CC, PRIOR TD EXEC.

3 E-FPS = EXP"D FPS/CC AFTER EXEC.

? R~FPS = RCV°D FPS/CC AFTER EXEC.

3 E~-FEC = EXPD HFP FEC.CODE AFTER EXEC (10=0VF/12=UNF/377=NONE)
} R-FEC = RCV"D HFP 7EC.CODE AFTER EXEC

3 HFP? ACO = DPERAND.A FOR MULF, FROM ACOCUSF1

; HFPP AC1 = OQPERAND.B FOR MULF, FROM AC1LOF]

? EXPD AC2 = EXPECTED PRODUCT, FRON AC2(DF)

4 RCYD AC2 = RECEIVED ®RODUCT, FROM AC2LDF)



PDP-11/50 FP11-E AARDWARE DIAGNOSTIC

0QrPEA.P1L 02-SEP-77 17:50

8587 026346 000732

8588

8589

8590

8591

8592

8593

8594 000200

8595 000000

8596 177400

8597

8598 000010

8599 000012

85600 000377

8601

8602

8603

8604 026350 043047 043050 000377
8605 026356 040200 140200 140200
85606

8607

8608 026364 043041 143056 000010
8609 026372 160200 060000 100000
8610

8611 026400 043055 143042 000010
8612 026406 077600 077600 037200
8613

8614 026414 042051 042046 000377
B615 026422 077600 177600 000000
8616

B617

8518 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
8525

8627

8628 026474 177777

8629

8630

PDP-11/50 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.P11 02-SEP-TT7 17:50

8631
8632
8633
8634
86335
8636
8637
8538
86139
8640
8641
8542
8643
B644
8545
B646
8647
8548
8649
8650
8551
8652
B653
8654
85653
8656
8657
8558
8659
8660
8661

026476 000004

026500 012737 000012 001342
026506
026512

026516

104420
104420
104422

002545
0025656

026520 105037 002650

026524
026530
026534
026540
026542

005237
012700
012701
005020
077192

002640
002726
000004

026544
026550
026554
026556
026562
026566

013700
042700
005001
013702
042702
013703

002650
177400

002552
170000
002654

026572
026574

005290
103014

MACY11 30(1046) 02-SEP-77 22341 PAGE 1
167 EXPNT, BCR & FCCR EIC!PQXDIIKPP(CC) CONDITIONS

BR 108 JMEXT

}
3

Y nnnnnpuguiuuuananaonau sy
3

H DATA FOR ABOVE TEST:

)
X=200 JEXPAY SH{PT.LEFY VALUE
50=000000/X 3SIGN(0)
51=100000/X »SIGN(1)
3
E0FLO=10 3FEC.CODE (10) FOR OVERFLOW
EOrLO=12 JFEC.CORE (12) FOR UNDERFLOW
NONE =377 3DEFAULY CODE FOR MOWNE WRITTEN
)
] --FPS.BEFORE-~ --FPS.APPER-—- —-FEC- —=~ACO-—~ ——=ACl--- -AC2.EXPD-
4052 043040+~B0111, 043040+~81000, MNONE, SO01201*X, S11201*X, S11201*X

043040+~80001, 143040+~81110, EOFLO, S11301*X, S01300*X, S11000*X
043040¢~81101, 143040+~80010, EOFLO, SO1377*X, 501377*X, SO01175*X

042040+~81001, 042040¢~80110, NOWE, S01377*X, 511377%X, 501000*X

043040+~80011, 143040¢~31100, EUFLO, SO1101*X, S11100%X, S11000%X
043040+~81111, 143040+~80000, EUFLO, S11001*X, S11001*X, 501201*X

041040+~81011, 041040+~B0100, MNONE, S11001*X, SO01001%X, S01000%*X

-1 F<DONE>
]
I

MACY11 30(1046) 02-SEP-77 22341 PAGE 164
T70 “MPP” MAINT. INSTR - FOMCTIONAL TEST

PN R RN R A AR AR AR AR AR RN AR AR RN AN A AR RN E RS AR ARR RN R AR AR

JI*TEST 70 “MPP" MAINT. INSTR - FUNCTIONAL TEST

THIS TESY PERFORMS A FONCTIONAL CHECK OF THE FP11-E SPECIFIC
MATNTENANCE INSTRUCTION ®NPP®, OR “MAINTENANCE PARTIAL PRODUCT™.

THE FOBCTION OF THIS INSTRUCTIDN IS AS FOLLOWS:

INPOT ACC°S: ACO QUTPUT ACC"S: ACl, AC2
11 NIERCO07:00> PSPADCACOIC42:35>

MANDC27:00> = FSPADCAC03<30:03>

21 AR<59:00> = MOLNET.SUM(MIER,MAND)
SSPADCAC1) = SSPADCLAC1]
ESPADCACLY = EADJI(ARCS59:54>)
PSPADLAC1] = MNETSUMCS7:23>#ZERDESK22:03>

33 ARCS59:00> = MULNET.SOM+CARRY(MIER,MAND)
SSPADTAC2] = SSPADCAC2)
ESPADLAC2I = EADJ(ARCS59:54)>)
FSPADCAC2] = MEETSUM+CARRY<ST:23>#ZERDESC22:03>

4

)

ALL RESULTS ARE INDEPENDENT OF FPS F/D-MODE, AND R/T-MODE.
FPS CONDITION CODES ARE NDOT CHANGED.

P A T T P o o R )

P Ly L Y ey Iy y Y ey ey
3

TST70: SCOPE
?
uav #10.,STIMES 300 10. ITERATIONS OF THIS TEST
1
DBLOAY ,NFACO 4 WORDS OF RANDIM DATA IN MFACO
OBLOAT ,MFACY 3 AND MFAC1
RANFPS FGENERATE A RANDOM FPS IN S$FPs
3 CWITH FER=0, FID=1, FMM=0)
CLRB NFACO+2 SET MIER=(000) AT START

H
3*DATA LOOP ENTERS HERE*
3GENERATE MFAC6 = EXPECTED R3ISULT IN HFP AC2 = MNET(S+C)

1§: INC OWLDOP #BUMP CLOCK IN.A.LOOP COUNT
Moy #MFAC6, RO ;
MOV #4,R1 SCLEAR MFAC6 TO START
118 CLR {RO)+ 3
508 R1,118 1
H
MDY MFACO+2,R0 FMIER=MFACO0<42:35>
BIC #UB,RO ?
CLR R1 >MAND-H=(000000)
Hav MFACO+4,R2 ZMAND-M=0000#MFACO<30:19>
BIC #170000,R2 ?
MOV MFACO+6,R3 s MAND-L=M7ACOC1R:03>
H
JMULT LODOP
12532 ASR RO sVIER-RITE-1, C-BIT=LSB
BCC 135 #BR IF LSB=0, NI ADD

H

SEQ 0165
SEQ 0185

SEQ 0165
SEQ 0186



POP-11/60 FP11-E HARDWARE DIAGNOSTIC

DAFPER.PLL

8687
8688
8689
8690
8691
8692
8693
8694
8695
B695
8697

026576
026602
026606
026612
026616
026622

026626
026630

026632
026634
026636
026640

026642
026646
026652
026656
026662

026664
026670
026672
026676
026704

026710
026714
0256716
026724
026726
026734

026734

026736
026742
025746
026752

026756
026762
026764
026770

026772
026776

027002
027006
027012
027014
027016

02--SEP-77 17250

060337
005537
405537
060237
005537
060137

005700
001404

006303
006102
006101
000754

012700
006337
006137
006137
077007

013700
104424
072027
042737
050037

005737
100404
042737
000403
052737

104406

170127
172437
172537
172637

170137
170005
105737
001374

170237
170337

170127
012700
174020
174120
174210

002732
002730
002726
002730
002726
002726

000004
002732
002730
002725
002726
000007
177600
002725
002656
100000

100000

040200
002646
002552
002656

002610
002645
0025612
002614

040200
002666

002726

002726
002726

PDP-11/60 FP11-E HARDWARE DIAGNDSTIC

DAFPEA.2 1]

8743
8744
8745
8745
8747
8748
8749
8750
8751
8752
8753
8754
8755
8756
8757
8758
8759
8760
8751
8752
8763
8764
8765
8765
8767
8758
8769
8770
8771
B772
8773
8774
8775
8775
8777
8778
8779
8780
8781
8782
8783

027020
027026
027030

027032
027040
027042

027044
027052
027054

027056
027062

027064
027066

027074
027100
027104

027106

027112

02-5EP-77 17:50

104425
001401
104010

023737
001401
104011

104425
001401
104012

105237
001220

000004
012737

104420
104420
104422

105037

005237

002545

002612

002706

0025650

000012
002646
002656

002546

0025640

002666

002610

002726

001342

WACY11 30(1046)

02-SEP-77 22:41 PAGE 165

SEQ 0167

170 “NPP” NAINT. INSTR - PUNCTIONAL TEST SEQ 0187
ADD R3,MFACE+4 7LSB=1, ADD MAND TO PARTIAL PRODUCT
ADC MEACS+2 H
ADC NFACS+0 ;
ADD R2,HPACS*2 3 T48. BIT ADD)
ADC MFAC6+0 [
KDD R1,NFACS+0 ’
;
1352 ST RO 3DONE WHEN WIER = ZERO
BEQ 14% $BR IF DONE
]
ASL R3 3
ROL R2 748, BIT ASL OF MAND
ROL Rl ’
BR 128 3CONTINUE
3
JDONE LOOPING
1452 uov #4,R0 3PUT PRODUCT IN MPAC6<58:23>
1582 ASL NFACE+4 3 d
ROL NFAC6+2 3 CA8. BIT ASL 4 OF PRODUCT
ROL MFAC540 3 Y0 ALIGN W/ HFPJ
s08 RO,15 3
H
MoV MFACS, RO $FRACC59354> IN ROC0B:03>
£ADJ JCALC HFP EADJ: RO=EADJLROC8:3>1
ASH #7,R0 7ALIGN EXPOMENT (LEFT-7)
BIC #~C177,MFACS 7CLEAR SIGN, EXP POSITIONS
8IS RO, MFACS SINSERT EXPONENT
i
31 MFAC1+0 FTEST SIGN OF INITIAL AC2
BMI 16 3BR IF A (1)
BIC #BIT1S,MFACE+0 FINSERT A (0)=(+)
BR 17§ ]
1652 BIS #BIT15,NFACE+0 FINSERT A (1)=(-)
1752
;
ERRPNT 7DONT CHANGE DATA IN ERROR LOOP
Fomm—m——- ERROR-LOOP-ENTERS —HERE—~mmmmmm
]
LDFPS 040200 3INTR DISABLE, D-MODE
LDD MFACO+0,ACO 3INPUT DATA
LDD MFACO+4,AC1 sPRELOAD DUTPUT AC-S
LoD NFAC140,AC2 ;"
i
LOFPS  $FPS 3LOAD THE FPS
63s: NeP SEXECUTE MAINT INSTR
TSTB  LPYITE 3IP TIGHT LDOP-ON-ERROR SET, THEN HANS IN LOOP
BUE 635 ; WITH/ LINE-CLOCK DFF, & FPS(FID=1/FMM=0)
H
STFPS  FPS 7SAVE PPS/FEC/FEA AFTER
STST  FEC ;
;
LDFPS  $040200 JINTR DISABLE, D-MODE
MOV #NFAC2, RO 3
STD ACO,(RO)+ FMPAC2=HFP ACO (INP)
sTD AC1,(RO)* FMPAC3=RFP AC1 (DUT) (S)
STD AC2, (RO) FMFAC4=HFP AC2 (OUT) (S+C)
MACY1l 30(1045) D02-SEP-77 22:41 PAGE 166 SEQ 0168
170 “MPP® MAINT. INSTR - FONCTIONAL TEST SEQ 0188

’
7*CHECK (ORIGINAL ACO) = (CURRENT ACO)

CMP64M  ,MFACO,MFAC2 3

BEQ ot+q sBR IF 0K

ERROR 10 7"MPP® ALTERED ACO CONTENTS
4

3*CHECK (FPS AFTER) = (FPS BEFORE)

CHP FPS,S$FPS 3

BEQ -*4 #BR IF OK

ERROR i1 JFPS WAS ALTERED
3

3*CHECK (RECEIVED S¢C/MFAC4) = (EXPECTED S+C/MFAC6)

CHP64M ,MFAC4,MFACS H

BEQ -4 BR IF EQUAL

ERROR 12 JWRORG MNET(S+C) FROM HFP

i
*L0O0OP ON (000) TO (377) VALOES IN MIER
INCB MFACO+2 ;BUMP MIER
BNE 15 #L0OOP FOR (000)-(377)

;

AR RN AR R AN AN AR A AR AR AR RN AN AN AN RN ARAARNAARNS AN RNRRA R RRAARS
b4

F*TEST N1 “MNS® MAINT. INSTR - FUNCTIONAL TEST
TAIS TEST PERFORMS A FOUNCTIDSAL CHECK OF THE FP11-E SPECIFIC

THE FONCTIDN OF THIS INSTRUCPION IS AS FOLLOWS:

INPOT ACC°S: ACO QUTPOT ACC”S: ACL

13 AR<59:35/03> = FSPADCAC03<S9:35/03> UNDER F/D, R/T MODES

2] ARCS59300> = ARC59200>-LEFT-2, VIA SHIFTER RIF 2
SSPADCLAC1]

3] SSPADCAC1Y =
= EADJ(ARCS59:54>) PLUS ESPADLACOY

ESPADLAC1]

4] AR<S59:00> = NORMK-SHIFT( ARC59:00> )
FSPADCAC11<59:35/03> = ARC59:35/03> UNDER F/D MODES

$) FPS CONDITION CODES ARE NOT CHANGED.

Ne Ne N NE N VENe e NE N NN NN NN e NN W

PR R R R A R R R AR AR R AR R AN AR R R AR AR AN RAARARARARRR AR R R AR R RRARN

TST71: SCOPE
MoV #10.,STIMES ;00 10. ITERATIONS OF THIS TEST
7
DBLDAT ,MFACO 34 WORDS OF RANDOM DATA TN MFACO
OBLDAT ,9FaCL 3 AND MPAC1
RANFPS JGENERATE A RANDOM FPS IN $FPS
; LWITH FER=0, FID=1, FMM=0)
CLRB MFACO+0 JSET FRACKS7:51>=(000) AT START

;
3*DATA LOOP ENTERS HERE*
S*GENERATE MFACS = EKPECTED RESULT IN HFP AC1 = NDIMK(AR)
INC DiLoop 3BUMP CLOCK IN.A.LOOP COUNT

MAINTENANCE INSTRUCTION "“MNS®, OR "MAINTENANCE NORMALIZATION SHIFT™.
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8799 027116 012704 002646 . LI g #MFACO,Re 1

8800 027122 012400 Koy (R4)¢,RO JWORD-A L[f,D]

8801 027124 012401 Li) (R&)+,R1 JMORD-B [F,D3

8802 027126 105737 002610 78 §FPS 3F(=0) DR D(=1) MDDE ?

8803 027132 100403 BMI 115 3BR IF D-MODE

8804 027134 005002 - CLR R2 3F-MODE, 32, LOB ARE ZEROES

8805 027136 005003 CLR R3 3 CWORD-C,D]

8806 027140 000402 BR 12% 3

8807 027142 012402 1182 nov (R4)+,R2 3¥ORD-C [D]

8808 027144 011403 Lid) (R4),23 3WORD-D C[DJ

8809 b4

8810 027146 012704 000002 1282 “ov #2,R4 JLOOP THICE

8811 027152 000241 . cLe . 3SETUP FOR TRUNCATE (FPS05=1)

8812 027154 032737 000040 002610 (143 #BIT05,8FP5 JTEST R/T BIY

8813 027162 001001 BRE 138 3BR IF TRUNCATE

8814 027164 000261 SEC 3SETOP FOR ROUND (FPPS05=0)

8815 3USE “BIT" TD PRESERVE C-BIT

8816 027166 032737 000200 002610 13§: BIT #BIT07,5FPS 2F(=0) OR D(=1) MODE ? '

8817 027174 001402 BEQ 15% 3BR IF F-MODE

8818 027176 005103 148: ROL R3 7D-MODE ROUND BIT INSERT

8819 027200 006102 ROL R2 ?

8820 027202 006101 1582 ROL Rl JP-MODE ROUND BIT INSERT

8821 027204 006100 ROL RO H

8822 027206 000241 cLC JSHIFT ZEROES 1IN

8823 027210 077406 sos R4,14$ 3TWICE FOR 64. BITS/LEFI-2

8824 3

8825 027212 013737 002646 002716 oY MFACO, NFACS 3COPY ESPADCACO] T0 OUTPUT

8826 027220 010046 nov RO,-(SP) 3SAVE FRAC

8827 027222 104424 EADY JCALC HFP EADJ: RO=EADJLRO<8:3>]

8828 027224 072027 000007 ASH #7,R0 sALTGN TO EXP POSETION (LEFT-7)

8829 027230 060037 002716 ADD RO, NFACS 3ADJUST OUTPUT EXP

8830 027234 042737 100177 002716 BIC #100177,8MFACS 3ZAP SIGN, FRAC

8831 3

8832 027242 012600 MoV (SP)+,R0 $RESTORE FRAC

8833 027244 042700 177000 BIC #177000,80 JCLEAR SIGN, EXP

8834 ;

8835 027250 032700 000400 BIT #81108,R0 ;ARCS9>=1 ?

8836 027254 001405 BEQ 15§ 38R IF =0

8837 027256 006200 ASR RO JHORMALIZE/RITE-1

8838 027260 005001 ROR R1 7

8839 027262 006002 ROR R2 H

8840 027264 005003 ROR R3 }

8841 027266 000411 BR 18$ 2AND DONE

8842 1

8843 027270 012704 000004 1653 MOV B4, R4 3MAX OF LEFT-4

8844 027274 105700 1782 518 RO 3STOP WHEN ARC59:58>="01"

8845 027276 100405 BNMI 18% 3BR IF DONE

8946 027300 006303 ASL R3 14

8847 027302 005102 ROL R2 3 C64. BIT/LEFT-1]

8848 027304 006101 ROL R1 4

8849 027306 006100 ROL RO H

8350 027310 077407 sas R4,17§ JMAX OF 4 TIMES

8851 H

8852 027312 012704 002716 18§: MoV #MFACS, R4 3

8353 027316 042700 177600 BIC #-C177,R0 3ZAP SIGN, EXP

8354 027322 050024 8IS RO, (R4) ¢ JINSERT FRAC, WORD-A
PDP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 168 SEQ 0170
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83855 027324 010124 Ll R1,(R4)+ 7¥0RD-B

8356 027326 105737 002610 1518 $FPS 3F(=0) OR D(=1) MODE ?

8357 027332 100404 BMI 19§ ;BR IF D-%ODE

8858 027334 013702 002662 MOV MFACLl+4,R2 3F-MODE, 32. LOB SAME AS PREV

8859 027340 013703 002664 Mov MFACLl+6,R3 3

8450 027344 010224 1953 MOV R2,(R&)+ JHORD-C

8861 027346 010314 NOV R3,(RY) FWORD-D

8862 3CSIGN=0 TO START)

8863 027350 005737 0026556 ST MFAC140 ;TEST SIGN OF ORIG ACl

8864 027354 100003 BPL 20§ 3BR IF A (0)

8865 027356 052737 100000 002716 BIS #BLIT15,MFACS5+0 SINSERT A (1)=(-)

8366 027364 205z

BR6T H

B868 027364 104405 ERRPNT »DONT CHANGE DATA IN ERROR LOOP

8869 3 ~===~==<-ERROR-LDOP-ENTERS-HERE-=-===-m-

8870 H

8871 027366 170127 040200 LDFPS #040200 3INTR DISABLE, D-MODE

8872 027372 172437 002646 LoD MFACO0+0,AC0O JINPUT DATA

8873 027376 172537 002556 Lop MPAC1+0,ACI SPRELOAD DUTPUT AC”S

B874 3

8875 027402 170137 002610 LDFPS  SFPS 3LOAD THE FPS

8876 027406 170004 6352 MNS JEXECUTE MAINT INSTR

8377 027410 105737 002545 1578 LPYTITE JIF TIGHT LOOP-ON-ERROR SET, THEN HANG IN LOOP

8878 027414 001374 BNE 63% 3 WITH/ LINE-CLOCK OFF, & FPS(FLD=1/FMM=0)

8879 ]

8830 027415 170237 002612 STFPS Fes 3SAVE FPS/FEC/FEA AFTER

8881 027422 170337 002614 STST FEC ;

8882 i

BH83 027426 170127 040200 LDFPS #040200 JINTR DISABLE, D-MODE

8884 027432 012700 002556 uov $MFAC2,RO 3

88R5 027436 174020 STD ACO, (RO)+ JMFAC2=HFP ACO (INP)

8886 027440 174110 STD AC1,(RO) 3MFAC3=HFP AC1 (OUY) (NORM)

8387 3

8888 s*CHECK (DREGINAL ACO) = (CURRENT ACO)

8889 027442 104425 002646 002666 CMP64M  ,MFACO,NFAC2 3

8890 027450 001401 BEQ -*4 3BR IF OK

9891 027452 104010 ERROR 10 3 MNS® ALTERED ACO CONTENTS

8892 H

8493 3*CHECK (FPS AFTER) = (FPS BEFORE)

8894 027454 023737 002612 002510 cup FPS,SFPS b

8895 027462 001401 BEQ .+4 38R IF OK

8896 027454 104011 ERROR 11 3FPS WdAS ALTERED

8897 ;

8893 3*CHECK (RECEIVED NORMKLCARI/NFAC3) = (EXPECTED NORMKCAR1/NMFACS)

8899 027466 104425 002716 002676 CMP64M  ,MFAC5,MFAC3 ?

8900 027474 001401 BEQ -4 78R IF EQUAL

8901 027476 104013 ERROR 13 JHRONG NORMKLARI FROM HFP

8902 5

8903 3*LO0P FOR FRACCS7351> = (000) TO (377)

8904 027500 105237 002646 INCB MFACO#0 73UMP FRACTIOUN 3ITS

8905 027504 001202 BNE 1$ ;L0OOP FOR (000) TD (377)

8905 ;

8907

8908 P AR Ly T T g ]

8909 J*TEST 72 “MAS® MAINT., INSTR - FUNCTIONAL TEST

8910 3



PDP-11/50 FP11-E AARDWARE DIAGNOSTIC

0QFPEA.P11

8911
8912
8913

8930
8931
8932
8933
8934
8935
8936
8937
8938
8939
8940
8941
B942
8943
8944
8945
8945
8947
8948
8949
8950
8951
8952
8953
8954
8955
8955
8957
8958
8959
8960
8961
89562
8963
8964
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 173150

0oooo4
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
177111
177700

000013

000007
002726

001342

002646

002726
002730
002732
002734
002726

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P1T

8967
8968
8969
8970
8971
8972
8973
8974
8975
8975
8977
8978
8979
8930
8981
8982
8983
89814
8985
8986
8987
8988
8989
8990
8991
8992
8993
8994
8995
8996
8997
8998
8999
9000
9001
9002
9003
9004
9005
9006
9007
9008
9009
9010
9011
9012
9013
9014
9015
9016
9017
9018
9019
9020
9021
9022

027636
027642
027644
027646
027650
027652
027656
027662
027664
0275666
027670
027672

027674
027676
027700
027704

027706
027712
027714
027720
027722

027726
027732
027734
027740

027744
027750
027752
027754
027756

027760

027762
027766
027772
027776

030002
030006
030010
030014

030016
030022

030026
030032
030036
030040

02~-SEP-77 17:50

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

002646

177600
000200

000007

002652
100000
100000
002610

002656
002660

002716

040200
002646
002652
002656

002610
002645
002612
002514

040200
002666

MACY11 30(1046) 02-SEP-77 22:41 PAGE 169 SEQ 0171
172 “NAS® MAINS. INSTR - FUNCTIONAL TEST SEQ 0191

THIS TEST PERFORMS A FPUNCTIONAL CHECK OF THE FP11-£ SPECIFIC
MAINYENANCE INSTRUCTION “MAS®, OR “MAISTENANCE ALICNMENT SRIFT®.

THE FONCTION OF THIS INSYRUCTION IS AS POLLONS:
INPOT ACC°S: ACO 0UTPUY ACC-S2 AC1, AC2

13 ARC59800> = FSPADLACOIC59300>
ERCB20> = 0000#ESPADCACOICS20>
SHIFT-CODE = PRE-SHIPT-RESIDUE-ROM( ER<530> )
COUNTERC3:0> = PRE-SUIPT-QUOTYIENT-RON( ER<S:0> )
ARC59:00> = PRE-SHIPTER{ ARC59300> )

' 23 SSPADLACL) = SSPADLACL)
ESPADCAC1] = EADJ( ARC59:54> )
FSPADCAC11<59235/03> = AR<59235/03> UNDER F/D-MODES

3

("]

SSPADCAC2] = SSPADCAC2] N
ESPADCAC2] = INCRENENT-CDUNTER-UNTIL-OVERFLOW(1-6)
FSPADTAC2) = FSPADCAC2]

4) FPS CORDITION CODES ARE NOT CHANGED.

NG T e N e NP N N NS N W e N N N e e e e e

IR R AR R AR AR AR AR R R AR AR AN AR RN AR AR AR AR SN ARRRRNRACRNANRRES
TS1723  SCOPE

3
MOY ¥10.,5TINES 30D 10. ITERATIONS OF THIS TEST
’
DBLDAT ,MFACO - 34 WORDS OF RANDON DATA IN MFACO
DBLDAT ,MFAC1 3 AND MFAC1
RANFPS SCENERATE A RANDOM FPS LN $FPS
3 CHITH FER=0, FID=1, PMM=0)
BIC #017600,NMFACO+0 3SET 6 LSB OF EXP TD (00) TO START

?
3*DATA LOOP ENTERS HERE*
3CENERATE MFAC5 = EXPECTED RZSOLY IN HFP AC1 = SHIFTED ACO
;GEMERATE MFAC6 = EXPECTED RESOULY IN HFP AC2 = CNTIR

]
152 e DuLOOP 3BUNP CLOCK IN.A.LOOP COUNT
MDYV MPAC1+0,MPACS+0 3
(11} MFAC142,NFAC6+2 3FRAC PART OF EXPEC AC2 SAME,
nov MFACL+ 4, HFAC6+4 3 OWLY EXP DIFF
uov MPACL+6,MFAC6+6 3
BIC #077500,MFAC6+0 3ZAP EXP
;
uov NFAC0+0,R1 3GET ACO WORD-A
ASH t-7,R1 3SHIFT EXp RITE-?
8IC #°C77,R1 USE 6 LSB ONLY
CLR RO 3ZAP HOB
orv #11.,R0 JFORM INTCEXP/11.]
3RO=QUOT, 0-5. (10 CNTR)
JR1=REM, 0-10. (TD SHIFTER)
Inc RO JCNTR IN RANGE 1.-6.
ASH #7,R0 JALIGH TO EXP (LEFT-7)
BIS RO, MFAC6+0 3 INSERT INTO EXPTED AC2
3
INC R1 3SHIFTER, RANGE 1.-11.
MACY11 30(1046) 02-SEP-77 22:41 PAGE 170 SEQ 0172
172 “MAS® MAINT. INSTR - FOMCTIONAL TEST SEQ 0192
uov #MFACO, RO ;
uoy (RO)+,R2 JGET 64. BIT INPUT ¢
MoV (RO)+,R3 3
uov (RO)+,R4 ’
%oV (RO) ,RS ;
8IC £°C177,R2 3ZAP SIGN, EXP
BIS #BIT07,R2 JINSERT HIDDEN BIY
11§82 ASR R2 3
ROP R3 364. BIT SHIFT RIGHT,
ROR R4 ; DEPENDING UPON COUNT
RDR RS 3
soB R1,11§ 3THE COUNT
3
$CR2:R3> IS THE ADJOSTED/SHIFTED ACO
MOV R2, RO 3COPY ARC59:54>
EADJ 3CALC AFP EADJ: RO=EADJCRO<8:3>1
ASH #7,R0 3SHIFT 10 EXP (LEFT-7)
BIS RO, R2 JAND INSERT INTO WORD-A
1
ST MPACO+4 JGET SIGN OF ORIGINAL AC1
BMI 12§ 3BR IF A (1)
BIC 48IT15,R2 SINSERT A (0)=(+)
BR 13§ b
1252 BIS #31T15,R2 SJINSERT A (1)=(-)
3
13§: 1STB $SFPS 3¥(=0) OR D(=1) MDDE ?
BMI 145 38R IF D-MODE
MOV MFACO+10, R4 3F~MODE, KEEP ORIGINAL
uov MFACO+12,RS 3 32. LOB
3
145: uov #4FACS5, RO 3
MOV R2,(RO)+ JEXPEC AC1, WORD-A
uov R3,(RO)+ 3WORD-B
Mov R4,(RO)+ 34DRD-C
MoV R5,(RO) 3MORD-D
3
ERRPNT ;DONT CHANGE DATA IN ERROR LOOP
Jmm———— ~~ERROR-LOOP-ENTERS ~HERE====-~=m
)
LDFPS 040200 3INTR DISABLE, D-MODE
LBD MFACO+0,ACO INPUT DATA
LoD MFACO+4,AC1 FPRELOAD OUTPUT AC”S
LOD MFAC1+0,AC2 3"
’
LDFPS  $FPS ;LOAD THE FPS
6352 MAS 3EXECUTE MAINT INSTR
TSTB LPTITE 3IF TIGHT LODP-ON-ERPOR SET, THEN HANG IN LOQP
BNE 635 3 WITH/ LINE-CLOCK OFF, & FPS(FID=1/FM4=0)
’
STFPS  FPS 3SAVE FPS/FEC/FEA AFTER
STST FEC ;
’,
LDFPS  #040200 FINTR DISABLE, D-MODE
uav #MFAC2, RO i
STD ACO, (RO + 3MFAC2=HFP ACO (INP)

STD AC1,(RO)+ FMFAC3=HFP AC1 (DUT) (SHIFT)
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9023 030042 174210

9024

9025

9026 030044 104425 002646 002666
9027 030052 001401

9028 030054 104010 '

9029

9030

9031 030056 023737 002512 002610
9032 030064 001401

9033 030066 104011

9034

9035 .

9036 030070 104425 002716 002676
9037 030076 001401

9038 030100 104014

9039

9040

9041 030102 104425 002726 002706
9042 030110 001401

9043 030112 104015

9044

9045

9046 030114 062737 000200 002646
9047 030122 032737 017600 002646
9048 030130 001202

9049 ’

9050

9051

9052

9053

9054

9055

9056

9057

9058 030132 000004

9059 030134 005037 001342

9060 030140 005037 001214

9061

9062 030144 005037 177346

9053

9064 030150 012700 014507

9065 030154 076600 000352

90656

9067 030160 000137 030400

9068

9053

9070

9071

PDP-11/50 FP11-E HARDWARE DIAGNOSTIC
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9072

9073

9074

9075

9076

9077

9078

9079 030400

9080 030400 000004

9031

9082 030402 032777 002000 150644
9083 030410 001002

9084 030412 104401 001346
9085 030416

9086 030416 005037 001212
9087 039422 005037 001342
9088 030426 005237 001364
9089 030432 042737 100000 001364
9090 030440 005327

9091 030442 000001

9092 030444 003013

9093 030446 012737

9094 030450 000001

9095 030452 030442

9096 030454 013700 000042
9037 030460 001405

9099 030462 000005

9099 030464 004710

9100 030466 000240

9101 030470 000240

9102 030472 000240

9103 030474

9104 030474 000137

9105 030476 003722

MACY1l 30(1046) 02-SEP-77 22341 PAGE 171 SEQ 0173
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STD AC2,(ROY . ;Hf]Cl-l?P AC2 (DUT) (EXP=CNTR)

3*CHECK (DRIGINAL ACO) = (CU!REIT AC0)
CMP64M  ,MFACO,MFAC2

BEQ +4 )Bl Ir 0K

ERROR 10 3 MAS® ALTERED ACQ CONTENTS
?

*CHECK (FPS AFTER) = (FPS BRFORE)

cup rPS,5rPS H

BEQ ) 7BR IF DK

ERROR 11 ;PPS WAS ALTERED

3*CHECK (RECEIVED SBIFY/MFAC3) = (EXP!CT!D SHIFT/HFACS)

CHNP6AN ,NFAC5,MFAC3 H
BEQ -*4 38R IF EQUAL
ERROR 14 JWRONG ALIGN-SHIFT FROM HFP

}
2*CHECK (RECEIVED CNTR/MFAC4) = (EXPECTED CNTR/MFAC6) -

CHP64N ,MFACS, MFACH b

BEQ Pl 3BR IF EQUAL

ERROR 15 JWRONG CNTR-INCR FROM HFP
)

3*L0ODP ON 6 L5B OF EXPORENT = (00) TO (77)

ADD #000200,MFACO+0 ;BUNP EXPONERT 8Y 1

BIY #017600,MPACO+0 sTEST 6 LSB

BRE 15 ;LOOP FOR (00) TO (77)

H

’."".t."’..lt...i'."l...".‘.".*'.i."l'.‘."'.li...ii.i.ti
;,l....!’.i."'t......kt..tttl....-.'l...t.ll’"!!"".‘.."l...'.t
33 AR AR AN AR AR R AN R RN AR A AN AR RAR AR AN AR R T RN NN T AN ARKR AR AARER
,, AR AR AR AR RN AN RN RO NN NN AR R RNAR AN ARRREA RN RN AN AR AN RARARAAAAN
F*TEST 73 o< EXIT T0 EOP...

, ’ AN R AR R AR R A AR NN RN AR A AR RAR RN AR AR AR AR RN AR AA NN ARNANAAER AN

T5773: SCOPE

CLR STIMES ;D ITERATIONS OF THIS "TEST™
CLR SERFLG ;N0 ERRORS ELTHER
3
CLR DWllLc sKILL CLOCK
;
nov 4014507, R0 SINIT: /JAM/TRACK/GR/PS/FLAG/WHAMI/HFP/
MED SIRIT ;00 IT
3
Jup SEOP 3DONE

;
PR AR AR A AR A AR AR R R AR AR R AR AR AR AR AR RR R R AR R AR AR NIRRT RARR
AR AR R AR AN AN AR T AR A RN A AR AR AR AR RN AN R R AR AAR KRR RN AR R AN
IR RN R AR AN AN A RAN AN RN SRR A EAR S A A RRRANIANRARAAL

MACY11 30(1046) 02-SEP-T77 22:41 PAGE 172 SEQ 0174
END OF PASS ROUTINE SEQ 0194

+SBTTL END OF PASS ROUTINE

L L L L L T T TPy py ot
J*INCREMENT THE PASS NUMBER (SPISS)
3*IF TAERES A MONITOR G0 YO I
3*IF THERE ISN°T JUMP T0 IEUP‘S

SEOP:
SCOPE $FAKE OUT LAST TEST
31T #5910, @S8R 315 3ELL ON ERROR SET ?
BRE 645 3YES, NO BELL ON PASS END
TYPE #$BELL JELSE DING THE BELL
6452 H
CLR STSTHM ;3ZERO THE TEST NUMBER
CLR STINES 73LERD THE WUMBER OF ITERATIONS
INC $PASS 33 INCREMENT THE PASS NUMBER
BIC #100000,5PASS  ;3DON’T ALLOW A NEG. NUMBER
DEC (PCH+ J3LO0P?
$EDPCT: .HORD 1
BGT SDOAGN Y
MoV (PC)+,Q(PCY+ ;;Rasrone COONTER
$ENDCT: .WORD 1
$eoece
SGET42: MOV k42, R0 33GET MONITOR ADDRESS
BEQ SDOAGN 33BRANCH IF MO MONITOR
RESET 33CLEAR THE WORLD
SENDAD: JSR PC,(RO) 33G0 TO MONITOR
NoP 33SAVE ROOM
nae 33FOR
NOoP 33ACr1L
$DOAGN:
Jue a(PC)+ 33 RETURN

SRTUAD: .WORD NEWPAS
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DQFPEA.P11 02-SEP-77 17350 INTERROPT SERVICE ROUTINES SEQ 0195
zlgg +SBYTL ISTERRUPY SEBRVICE ROSTINES
1
9103 ’,'ﬂﬁ.tt"t!ltt'ltll--- RERRAAEEEN ARERRREA AN RS
9109 :
9112 «SBTTL ...DW11-L LINE CLOCK INTERRUPY SERVICE ROOTINE
911 :
9112 030500 021637 002632 DW11LT: CHP (3P),DNLOPC 3SAME RETORE PC AS LAST TIME ?
9113 030504 001033 BNE 25 3BR IF WOY
9114
9115 7SAME RETURS PC AT LEAST 2 TIMES IN A ROW ...
9116 030506 005337 002636 DEC DHCHTR 3COUNY ANDYHER TIME
9117 030512 002040 BCE 45 3BR IF COUNTED DOWN REQ"D # OF MATCHES
9118 . .
9119 3SANE RETURN PC § TIMES IN A ROW ...
9120 030514 023737 002540 002642 cup DWL.OOP,DNDLOP JCHECK IF HUNG COUNT CHANGED FROM BEFORE
9121 030522 1010286 BHI 3s JYES, SO WE"RE NOT HUNG, IN A LODP INSTEAD
9122
9123 JELSE ASSUME PROC IS HUNG TRYING TO TALK TO FP11-E ... .
9124 030524 010637 002772 MOV SP,OLDSP 3GET OLD: SP/PC/PS
9125 030530 011637 002766 uov (5P),0LDPC F
9126 030534 016637 000002 002770 ¥0Y 2(5P),0LDPS 3
9127 030542 017637 000000 002774 uoy 90(SP),PPINST JGET THE OFFENDING INSTRUCTIDN
9128
9129 3SAME RETORM PC # TIMES IN A ROW ... AND AUNG COUNT UNCHANGED
9130 030550 105737 002644 TST8 DWFLAS JTEST ESCAPE ENABLE FLAG
9131 030554 001001 BME 1$ 3BR IF ESCAPE ENABLED
9132
9133 030556 104024 ERROR 24 3"PROCESSOR HUNG® ERROR OTHERWISE
9134 3"PROC HUNG: LINE CLOCK TIMEOUT®
9135 3 STR. = THE OFFENDING INSTRUCTION
9136 3 OLD-SP = SP AFTER TRAP TO LINE CLOCK ROUTINE
9137 3 OLP-PC = PC BEFORE TRAP, POINTS AT OFFENDING INSTRUCTION
9138 ; OLD-PS = PS BEFORE TRAP
9139
9140 030560 005737 002534 152 ST DW#ESCP 3ESCAPE ADDRESS PRESENT ?
9141 030564 001403 BEQ 25 ;IF ZERD, RO
9142 030566 013716 002634 MOV DNESCP, (SP) 3ELSE USE AS NEW RETURN PC
9143 030572 000402 BR 35 3
9144
9145 030574 011637 002632 25: MOV (SP),0WLOPC 3GET NEW LAST OLD PC
9146 030600 013737 003000 002636 3§: uov DWICNT,DWCNTR 3RESET COUNTER
9147 030606 013737 002540 002642 MOV D¥LOOP, DVOLOP 3RESET LOOP COUNT
9143 030614 000002 45: RTI JAND RETORN
9149
9150
9151 ’,.'t...'tt'.ltt.ttt.tt.tltt.t.t.t.lttttt'tttt'ﬁtt...tt’t)titttti
9152
9153 -SBTTL ...FPP IRTERRUPT SERVICE ROUTINE
9154
9155 030616 010637 002772 FPPILT: MOV sp,DLDSP 3GET OLD: SP/PC/PS
9156 030622 011637 002766 NOV (SP),0LDPC ;
9157 030626 016637 000002 002770 nov 2(sP),0LDPS 3
9158
9159 030634 105737 002623 1518 NOFPIE 31S=0K TO EXEC FP INSTR / 05=DONT DO IT
9160 030640 001411 BEQ FPPNFP JBR IF TO NOT EXECUTE FP INSTR
9161
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9162 030642 170237 002612 STFPS  FPS 30K, GET FPS STATUS WORD
9163 030646 170337 0026514 STS? FEC 5 AND FEC, AND FEA, TOD
9164
9165 030652 105737 002622 TSTB FPTPOK 31S=TRAP IS DK / OS=TRAP IS AN ERRDR
9165 030656 001040 BHE FPPRTI 3BR IF TO IGNORE TRAP
9167 .
9168 030660 104001 ERROR 01 3SIGNAL ILLEGAL/UNEXPECTED FPP TRAP
9169 3"UNEXPECTED FPP TRAP TO (244)"
9170 3 ~FPS=~ = FPS AFTER TRAP
9171 3 -FEC-~ = FEC AFTER TRAP
9172 ; -FEA=- = FPEA APTER TRAP
9173 ; OLD-SP = BM SP AFTER TRAP
9174 ; OLD-PC = BN PC AFTER TRAP (RETURN PC)
9175 3 OLD-PS = BM PS BEFORE/AT-TIME-OF TRAP
9176 030662 000436 BR FPPRTI $AND CONTINUE
9177
9178 030664 010046 FPPNFP: MOV RO,-(SP) 3SAVE RO, R1
9179 030666 010146 MOV R1,-(SP) ;
9180
9181 *SIMULATE “STFPS FPS® USINS "MED® INSTRUCTION
9182 030670 076600 000144 MED SRELAG 7RO = FLAGS¥FPS<07:00>
9183 030674 010001 MOV RO, R1 3SAVE
9134 030676 075600 000036 MED #RFEC 3R0 = FPSC15:08>4FEC
9185 030702 942700 000377 BIC #LB, RO 3FPSC15:08> LEFPT
9186 030706 042701 177400 BIC AUB,R1 3FP5¢07:00> LEFT
9187 030712 050001 BIS RO, R1 3FPSC15: 00> LEPT
9188 030714 010137 002612 MOV R1,FPS 7STORE IT
9189
9190 7*SIMULATE "STST FEC™ USING "MED” INSTRUCTION
9191 030720 076600 000076 NED #RFEA 3RO = FEA
9192 030724 010037 002616 MoV RO,FEA 3STORE 17
9193 030730 076600 000036 MED SRFEC 3RO = FPSC15308>§FEC
9194 030734 042700 177400 BIC #UB, RO 3FEC, GET WHOLE BYTE
9195 030740 010037 002614 [T RO,FEC 3STORE 1T
9196
9197 030744 012501 MoV (5P)+,R1 JRESTDRE RO, R1
9198 030746 012600 Nov (SP)+, R0 ;
9199
9200 030750 105737 002622 15TB FPTPOK 71S=TRAP IS DK / 0S=TRAP IS AN ERROP
3201 030754 001001 BNE FPPRTI 3BR IF TO IGNOFE TRAP
202
9203 030756 104002 ERROR 02 3SIGNAL ILLEGAL/UNEXPECTED FPP TRAP, NO FP EXEC
9204 3"UNEXPECTED FPP TRAP TO (244)"
9205 3 ~FPS-= = FPS AFTER TRAP
9206 3 ~FEC-- = FEC AFTER TRAP
9207 ; -FEA-- = PEA AFTER TRAP
9208 ; OLD-SP = BM SP APTER TRAP
9209 ; OLD-PC = BM PC AFTER TRAP (RETURN PC)
351? ; OLD-PS = BM PS BEPORE/AT-TIME-DF TRAP
9212 030760 105037 002522 FPPRTI: CLRB FPTOOK 3CLEAR TRAP FLAG, IN CASE 07 SUBSEQUENT TRAPS
9213 030764 005737 002620 ST FPESCP SESCAPE ADDRESS EXIST ?
9214 030770 001402 BEQ FPPEND 3 IF ZERD, NO
9215 030772 013716 002520 vav FPESCP, (SP) 3GET ESCAPE ADDR FOR FP TRAP
9216 030776 000002 FPPEND: RTI JCONTINUE, RECOVER AT LAST TRAP ONLY
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9218
9219
9220
9221
9222
9223
9224
9225
9226
9227
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9229
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9254
9255
9256
9257
9258
9259
9260
9261
9252
9263
9264
9265
9255
9267
9268
9269
9270
2271
9272
9273

031000
031004
031010

031016
031024

031026

031030

031032
031036
031042

031044

031046

031050
031052
031056
031062
031066

031070
031074
031076
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010637
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001002
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000002

005237
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001002
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000002

010046
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005737
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000002
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011637
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PDP-11/560 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.P11

9274
29275
9276
927117
9278
9279
9230
9231
9282
9283
9234
9285
9286
9297
9288
9289
9290
9291
9292
9293
9294
9235
9296
9297
9298
9293
9300
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eeoFPP INTERRUPT SERVICE ROSTINE

,,tti'.'ﬁl'..l‘.tt't't..l.lt...Q...I'.ii.!.ﬁ.'..lﬁ.-tt..'l-t"t..l

«SBYTL ...TRAP-TO-2 INTERROPT SERYICE ROUTINE

TRPOO4: MOV s, 0LDSP JGET OLD: SP/PC/PS

nov (sP),DLDPC H

MDY 2(3P),0LDPS ’

BIT #81707,CPUERR JTRAP DUE TO A UBREAK?

BEE UBRKO4 3BR IF YES

ERROR 03 ’ 3SONE OTHER ERROR

J"UNEXPECTED TRAP-TD-(4)"

3 CPUERR = CPU ERROR RECISTER, AFTER TRAP

H MEMERR = MENORY ERROR REGISTER, AFTER TRAP

H 0LD-SP = BM SP AFTER TRAP

3 OLD-PC = BM PC APPER TRAP (RETURN PC)

H OLD-P5S = BX PS5 BEFOREZ/AT-TIME-OF TRAP

RTX JAND CONTINUE WHERE LEFY OFF ...
UBRKO4: INC UBCNTR $BUMP UBRK COUNTER

1STB  UBTPOK 318=UBRK IS DK / 0S=UBRK AN ERROR

BEE UBRKDK 3BR IF OK

ERROR 03 3SIGNAL ERROR

I“UREXPECTED TRAP~-TO-(4)*

] CPUERR = CPU ERROR REGISTER, AFTER TRAP

3 MEMERR = MEMDRY ERROR REGISTER, AFTER TRAP

3 OLO-SP = BN SP AFTER TRAP

P OLD-PC = BM PC AFTER TRAP (RETURN PC)

3 OLD-PS = BN PS BEFORE/AT-TINE-OF TRAP

RTIL 3AND COMTINUE WHERE LEFT OFF ...
UBRKDK: MOV RO, ~(SP) 3RESET FLAGKB)>, UBRK ENABLE

MED S RPLAG 3

BIS #BIT15,R0 3

MED SUFLAG 3

MOV (seP)+,R0 ;

ST UsESCP 3ESCAPE ADDRESS EXIST ?

BEQ 10$ 3BR IF NOT

uov UBESCP, (SP) FELSE RETURN TO IT
1053 RTI 3ARD CONTINUE WHERE LEFT OFF ...

PR AN N RN AN AN AN AN R AR AN RN R AR R AN R AR AR RN R R AR NN RRRR SR

«SBYTL ...TRAP-TD-10 INTERRUPY SERVICE ROUTINE

TRPO10: MOV s$P,0LDSP 3GET OLD: SP/PC/PS
L1 (se),0LDPC 3}
MoV 2(sp),0LDPS H
ERROR 0s +FORCE AN ERRQR
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e« TRAP~T0~-10 INTERRUPT SERVICE ROUTINE

7"UNEXPECTED TRAP-TD-(10)"

3 CPUERR = CPU ERROR REGISTER, AFTER TRAP

H MEMERR = MEMQRY ERROR REGISTER, AFTER TRAP

3 OLD-SP = B8M SP APPER TRAP

H OLD-PC = BM PC AFTER TRAP (RETURN PC)

} OLD-PS = BM PS BEFORE/AT-TIME-OF TRAP

RTI FAND CONTINUE WHERE LEFT OFF ...

LR ey g Iy e T P T T T2
3

«SBYTL ...MEMORY/CACHE PARITY ERROR INTERRUPT SERVICE ROUTINE

TRP114: MOV sP,OLDSP JGET DOLD: sP/PC/PS
NOY (se),0LDPC 1
MOV 2(sP),0LDPS i
ERROR 04 3SIGNAL ERROR

"UNEXPECTED TRAP-TO-(114)"

H CPUERR = CPU ERROR REGISTER, AFTER TRAP

1 MEMERR = MEMORY ERROR REGISTER, AFPTER TRAP

] OLD-SP = BM SP AFTER TRAP

] OLO~-PC = BM PC AFTER TRAP (RETURM PC)

14 OLD-PS = BM PS BEFORE/AT-TIME~OF TRAP

RTI $AND CONTINUE WHERE LEFY OFF ...

NN AN A AR R R R R AR R AR R RN AR AR AR R AN AR AR AN RN NN A CR AR AR R NRN

SEQ 0177

SEa 0197

SEQ 0178
SE2 0198
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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
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031150
031152
031156
031162
031166
031172
031176
031202
031204
031210
031214
0312156

031220

010046
004737
113700
072027
042700
013746
042716
052600
052700
010037
012600
000002

010446

031276
001364
000005
177437
031376
170360

040000
002610

031222 017604 000002

031226
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9357
9358
9359
9360
9361
9352
9363
9354
93563
9366
9367
9358
9369
9370
9371
9372
9373
9374
9375
9376
9377
9378
9379
9380
9381
9382
9383
9384
9385
9386
9387
9388
9389
9390
9391
9392
9393
9394

031230
031232

031236
031242
031246

031252
031256
031262

031266
031270
031274

031276
031276
031300
031302
031304
031310
031314
031320
031322
031324
031326
031330
031334
031336
031342
031346
031350
031354
031360
031364
031366
031370
031372
031374
031376
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(10446
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

031276
031376
031374

000002

031376
031374
17771

031376

031374
001057

047401
031376
031374
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NISC. SUPPORY SUBROUTINES

-38TTL

MISC. SUPPORT SOSROOTINES
33 * rxaRREE T - "
«SBYTL ...RANDOM “FPS™ SUBROUTINE (RANFPS)
): GEMERATES A PSEUDO-RANDOM FPS VALUE IN “§rps®
}
134 CALLED BY: RANFPS
3"
4 BITS OF FPS GENERATED AS FOLLOWS:
3
H BIT FCN VALUE BIT FPCN VALUE
3 - eee ecccec———— m——  mme cmecceaa—-
3 15 FER [ 07 FD $PASSC2>
H 14 [£1)] 1 06 FL SPASSLL>
3 13 0 [] 05 Fr $PASS<O>
3 12 0 0 04 FuNM 0
4 11 FIOV RANDONK1L> 03 N RANDONCO3>
b 10 FI0  RANDONC10> 02 FZ RANDOM<02>
3 09 FIV RANDON<O09)> 0L FV RANDOM<O1>
H 08 FIC RANDONCO8> 00 FC RANDONCO00>
3
SRNFPS: MOV RO,-(SP) 3SAVE RO
JSR 8C,SRAND JRANDON BITS
NOVB $PASS,RO 3}SET <PD,FL,FI>=$PASSC2:0>
ASH #5,R0 14
BIC #~C340,R0 3
MOV SLONUN,-(5P) JRANDOM BITS
BIC #170360,(SP) 3CLEAR UNUSED
RIS (SP)+,RO $MERGE
SIS $8IT14,R0 3FID=1
MDY RO,SFPS JSTORE IT
LI (SP)+,R0 3RESTORE RO
RTI JAND RETURN

Py R AR L e e

«SBTTL

$SHGL:

«+«RANDOM FLOATING POLMT DATA SUBROUTINES (DBLDAT, SGLDAT)

GENERATES RANDOM NOMBER OPERANDS FOR DATA

CALLED BY: DBLOAY 34 WORDS
lDDR(DESTIIlrIUl)
(113
SCLOAT 2 WORDS
IDDR(DESTIIAIIOI)
MoV R4,-(SP) JSAVE R4
LN} Q2(sP),R4 #R4 = ADDR(DEST)

BR RAND2 3GET 2 WORDS

MACY1l 30(1046) 02-SEP-77 22:41 PAGE 178
e« RANDOM FLOATING POINT DAYA SUBROUTINES (DBLDAT, SGLDAT)

$DUBL:

RAND2:

-SBTTL

Mov R4,-(SP) SAVE R4

MOV 82(SP), R4 7R4 = ADDR(DEST)
7GET 4 WORDS

JSR PC,SRAND 3GET 2 WORDS

L1i3) SHINUN, (R4)+ 3D-MODE WORD ™A%

MOV SLONUN, (R4)» }D-MODE WDRD “8®

JSR PC,SRAND JGET 2 WORDS

MOV SLONUN, (R4)+ 7D-MODE WORD "c"™

MoV SHINUM, (RA)+ 7 D-MODE WORD ®D"

MoV (SP)+,R4 JRESTORE R4

ADD #2,(sP) 780MP RETURN

RTI JAND RETURN

RANDOM NUMBER GENERATOR ROUTINE

/ F-MODE WORD ™A™
/ F-MODE WORD "B"™

PR A R R AR AR AR AN AR AN AR R R AR AR IR AR R E AN AR ANA AR RRRRR A

3*THIS ROUTINE IS A DOUBLE PRECISION PSEUDO RANDOM NUMBER GENERATOR
3*WITH A RANGE OF 0 TD 2(+¢33)-1.

F*CALL:
*
3*
3
3®

SRAND:

182

SHINUM:
SLONOM:

JSR PC,SRAND 33CALL THE ROUTIME
RETURN 73 RETURN HERE THE RANDOM
3)NUMBER WILL BE IN
3;SHINUM,SLONUM
RO, ~(5P) 3;PUSH RO ON STACK
L[] R1,-(SP) 33PUSH R1 ON STACK
MOV R2,-(5P) 33PUSH R2 ON STACK
L1114 SLONUM,RO 33SEr RO WITH LOW
MOV SHINON,R1 J3SET R1 WITH HIGH
Mav #-7,R2 33SET SHIPT COUNT
AsSt RO }3SHIFT RO LEFT AND
ROL Rl J3ROTATE CARRY INTD R1 AND
INC R2 33CHECK FOR DONE
BNE 15 33CONTINUE SHIFT LOOP
ADD SLONOM, RO 37ADD NUMBER TO MAKE X 129
ADC Rl 77PROPOGATE CARRY
ADD SHINOM,R1 ;3ADD NOUMBER TO MAKE X 129
ADD #1057,R0 33AD) LOW CONSTANT
ADC R1 33PROPDGATE CARRY
ADD #47401,R1 33ADD HIGH CONSTANT
Mov RO, SLONUM 33SAVE RO
MOV R1, SHINOM 33SAVE R1
MOV (SP)+,R2 3;POP STACK INTOD R2
MoV (SP)+,R1 33P0P STACK INTD R1
MOV (SP)¢,RO 73P02 STACK INTO RO
RTS PC 33RETURN
<WORD 176543

« WORD 123456

PN R R A A AR AR RN A R AR AR A AR A AN RN RN AR AR AN NN R R A AN R AR RO AR AR RS

SEQ 0179
SEQ 0199

SEQ 0180
SEQ 0200
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DQFPEA.P11 02-SEP-77 173 «<« INITIALIZE HFP/9FP, PPS/FEC/PEA (ZAPHFP, ZAPWFP) SEQ 0201
9:13 «IBPTL L. INITIALIZE HFP/WFP, FPS/FEC/FER (ZAPHFP, ZAPNFP)
9414
9415 3 TRIS ROUTINE GIVES THE FPL11-E A "FPP(INIT)™ CVIA OCOW)
9416 3* AND ALSD SETS: FEC=(377)
9417 Ead FEA=(177777)
9418 134 FP3=(040000) FER=0,FID=1,FMN=0
9419 f Ad
9420 3t AND EXITS WITH #FP ENABLED C(FLACS=11 IF CALLED VIA “ZAPHFP%,
9421 t A OR EXITS WITH HFP DISABLED CFLAG5=01 IF CALLED VIA “ZAPWFP",
9422 3 CSP/FPPP CONSTANTS ARE ALSO RESTORED
9423 *
9424 3* CALLED BY: ZAPHFP 7D0IT, AND ENABLE HFP ON EXIT
9425 . 3*
9426 t A OR
9427 b o
9428 3 ZAPHFP ;DOIT, AND DISABLE HFP ONW EXIT
9429 A
9430
9431 031400 010046 SZPWFP: MOV RO,-(SP) sSAVE RO
9432 031402 005046 CLR -(3P) JFLAGC5>=0, FOR DISABLE HFP
9433 031404 000403 BR SIPXFP ;
9434 031406 010046 SLPHFP3I MOV RO,-(SP) 3SAVE RO
9435 031410 012746 010000 uov #010000,-(SP) 3FLAGCS>=1, FOR ENABLE HFp
9435 3
9437 031414 012700 004000 SZPXFP: MOV #004000,R0 3DISABLE AFP, CSP INVALID, DISABLE UBRK(BM)
9438 031420 076600 000344 MED #WFLAC 3 INTD FLAGS
9439 H
9440 031424 012700 177777 MOV #177777,R0 JALL ONES
9441 031430 076600 000236 NED 2WEFERC 3(377) -> FEC
9442 031434 170127 040000 LOFPS #040000 3WFP EXEC, FER=0, FID=1, FMM=0
9443 031440 075600 000276 MED oHFER 3(1777717) -> FEA
9444 031444 076600 000266 MED +HFPA 3Q(177777) > FeA
9445 H
9446 031450 012700 000001 MOV #000001,R0 FSELECY FPP(INIY)
9447 031454 07656500 000352 NED HINLY FEXEC BM INIT ROOTINE
9448 H
9449 031460 076600 000144 MED 2RFLAG sFPLAGS -> RO
9450 031464 052600 8IS (SP)+,RO JENABLE/DISABLE HFP, FLAGKS>
9451 031466 076600 000344 MED rHFLAS FWRITE BACK
9452 3
9453 031472 012600 L1} {SP)+,R0 sRESTORE RO
9454 031474 000002 RTI 7AND RETURN
9455
9456
9'57 ,,'l!tt""l""'t'tt'i.t'i."....t'l.t.".t'tt' LAE e i 2222222223227
9458
9459 +SBYTL .. .NORMALIZATION COUNT GENERATION SUBROUTINE (EADJ)
9460
9451 tAd GENERATES "EADJ™ VALUE OF HF>P USING ROCOB:03> = ARCS9:S54>
9462 3t RESOLY, IN RANGE +1 / -4, RETURMED IN RO
9463 3
9464 Al CALLED BY: EADJ 3EXEC SOU8R RO IN / RO 0UT
9465 *
9466
9467 031476 010446 SEADJ: MOV R4,-(5P) ;SAVE R3, R4
9468 031500 010345 €ov R3,-(SP) H
PDP-11/60 FP11-E HARDWARE DIAGNODSTIC MACY11 30(1046) D02-SEP-77 22:41 PAGE 180 SEQ 0132
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9469 ;
9470 031502 012704 031526 MOV #EADIT-2,R4 $ADDR(EADJ TABLE)
9471 031506 005724 8$: T (R4) ¢ 3BUMP PASYT PREV EADJ VALUF
9472 031510 012403 MOV (R4)+,R3 $GET BIT WORKING ON, FROM TABLE
9473 031512 001402 BEQ 108 ;IF ALL ZERD, DONE
9474 031514 030300 BIT R3,RO STEST THIS BIT OF PATTERN
9475 031516 001773 BEQ 8s 3BR IF ZERO, TD TRY WNEXT LS8
9476 031520 011400 105 wov (R4),RO 3NONZERD, GET CURRENT EADJ VALUE
9477 H
9478 031522 012503 MOY (5P)+,R3 JRESTUORE R3, R4
9479 031524 012604 MOV (SP)+,R4 ;
9480 031526 000002 RTI 7AND RETURN
9431
9482 3 BIT OF EADJ BIT JF
9483 3 RO VALOE AR
9484 ¥} meeses eeee- —————-
9485 031530 000400 000001 EADJT: L.WORD BIT08, +1 3ARC59>="1"
9486 031534 000200 000000 « WORD BITOT7, 0 FARCS5B>="1"
9487 031540 000100 177777 «WORD BITO6, -1 JARCS T>="1"
9488 031544 000040 177776 «#0RD BITOS, -2 IARC56> =)™
9489 031550 000020 17777S « WORD BITO4, -3 FARCS55>="1"
9490 031554 000010 177774 «WORD BIT03, -4 JARCS4>="1"
9491 031560 000000 177774 «#0RD 0, -4 2ARC39:54>="000000%, NORMK OVERFLUW
9492
9493
9494 , , AR AR AR R AR AR A AR RN R RN AR AR AR NN EAR AR R AR RARNE T ARRRAARAARRE AR
9495
9496 «SBYTL ...FRACYION ADJUSYTMENT ROUTINE (FIXFRA)
9497
9498 3* INSERTS, USING “EADJ™ VALUE IN CURRENT EXPONENT, BITS
9499 P A €59:58> OF FRACTION. OTHER 3ITS OF DATA WORD ARS ZERDED.
9500 * IN THE CASE WHEN PRACS59>=1, FRACCS58> 1S UNDETERMINED.
95g1 3* (SINCE EADJ SEES ONLY HIGHEST BIT). IN THIS CASE, FRACKS58>=0.
9502 1
9503 3* CALLED BY: FIXFRA SEXEC SUBR
9504 3 ADDR(DATA) 3POINT TO 91 WORD FP DATA
9505 3
9506 3. EADJ SIGHN FRACC59:58>
9507 * —— -——
9508 I A +1 (0) »ion CFORCE FRACKS58>="0"1
9509 A4 '] (0) "ol
9510 3 ELSE (0) "oo"
9511
9512 031564 010045 $FIXFR: MOV RO, -(SP) 3SAVE RO-R1
9513 031566 010146 MOV . R1,-(SP) ;
9514 031570 017601 000004 MOV 84(se),R1 3R1=ADDR{WORD-A)
9515 031574 011100 MOV (R1),R0 7RO=WORD-A
9516 031576 032700 077400 BIT #077400,R0 3EADJ=(0) O® (1) ?
9517 031602 001005 BNE 15 7BR IF NEITHER
9518 031604 042700 177400 BIC #°C377,R0 ;ZAP SIGN, EXP
9519 031610 062700 000200 ADD #BITO7,R0 ;FORM FRACKS?:58>
9520 031614 000402 BR 25 ;DONE
9521 031616 042700 177600 152 BIC #~C177,R0 3PPACC59:58>="00"
9522 031622 010011 25: MOV RO, (R1) 7STORE NEW FRAC HI WORD
9523 031624 012671 MOV (SP)#+,R1 #RESTORE RO-R1

9524 031626 012600 Mov (5P)+,P0 ?



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.P11 02~SEP-77 17350

9525 031630
9526 031634
9527
9528
9529

062716 000002
000002

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
DIFPEA.P11 02-SEP-T77 17:50

9530
9531
9532
9533
9534
9535
9536
9537
9538
9539
9540
9541
9542
9543
9544
9545
9545
9547
9548
9549 031636
9550 031640
9551 031642
9552 031644
9553 031646
955¢ 031650
9555 031654
9556 031656
9557
9558 031660
9559 031662
9560 031664
9561 031666
9562 031670
95563 031672
9564 031676
9565
9566 031700
9567 031702
9568 031704
9569 031706
9570 031710
9571 031712
9572 031714
9573 031716
9574 031720
9575
9576
9577
9578 031722
9579 031726
9580 031730
9581 031732
9582 031734
9533 031740
9584 031742
9585 031744

0100456
010146
010246
010345
010446
016600
013004
000410

000012

010046
010146
010246
010346
010446
016600
012004

000012

011003
010346
012300
012301
012302
011303
005704
100427
001457

020427
002402
005000
000447
162704
002405
010100
010201

000100

000020

MNACY1l 30(1045) 02-SEP-77 22:41 PACE 181 SEQ 0183

e« PRACTION ADJUSTMENT ROUTIEE (FIXFRA) SEQ 0203
ADD #2,(5P) 3F1X RETURN ADDRESS
RTI JAND RETURN
Jynxanmane s AREARARARNR ARAANERRRERRRAARNER
MACY11l 30(1046) 02-SEP-T77 22341 PAGE 182 SEQ 0184
64. BIT ARITAMETIC/LOGICAL FUNCTION SUBROUTINES SEQ 0204

-SBTTL 64. BIT ARITHMETIC/LOGICAL FUNCTION SUBRDUTINES

IR A A AR AN AR R A N AR AR A R R R RN R R R AR AR AN AN AR R R RN N R AR ARRARANNN AR

«SBTTL ...64. BIT "ASHC™ ROUTINE (ASH64I, ASH64M)
3* THIS ROUTINE OPERATES ON 54. 8ITS OF MEMORY DATA TO SIMULATE
;e THE "ASHC® INSTRUCTION. WORKS THE SAME WAY, EXCEPT THE
3 PSW CONDITION CODES ARE NOT SET.
’.
i* CALLED BY: ASHG4N JEXEC ASHC
;e ADDR(COUNT) 3COUNT, +LEFT / -RITE
3* ADDR(DATA) 364. BITS OF DATA
3. or
3" ASH641 3EXEC ASHC
3* COUNY 3COUNT IS IN NEXT WORD
3* ADDR(DATA) 3DATA POINTER
;'
$AS64M: MOV RO,-(SP) ISAVE RO-R4
NDV R1,-(SP) 3
MOV R2,-(5P) ;
Nov R3,-(SP) ;
nov Re,-(SP) ;
Moy 12(SP),RO 3POINT AT ADDR(COUNT)
MOV R(RO)+, R4 JGET R4=COUNT
BR $AS64 3CONY
$AS641: MOV RO,-(SP) 7SAVE RO-R4
uoy R1,-(5P) 3
oy R2,-(SP) H
nov R3,~(SP) 3
MOV R4, -(SP) H
MOV 12(sP), RO JPOINT AT THE COUNT
' (RO)+,R4 JGET R4=COUNT
SAS64: MOV (RO),R3 JPDINT R3 AT OATA
nov R3,-(SP) 3SAVE RESULT PTR FOR LATER
wov (R3)+,R0 JGET FIRST 16. BITS
MOV (R3)¢,R1 3NEXT 16.
uav (R3)+,R2 FNEXT 16.
uov (R3),R3 JLAST 16.
ST R4 3TEST COUNT
BMI 105 3¢0 - RITE
BEQ 108 3=0 ~ DONE
3>0 - LEFY
3+ = LEFT
5§ [ R4, §64. 3SHIFT LEFT >z 64. ?
BLT 65 3RR IF LEFT 1.-63. BITS
CLR RO 3>=64. 3ITS,
BR 215 5 RESOLT IS ALL ZERD
652 suB #16.,R4 ;D0 16. BIT ASL"S FIRST
BLT 75 ;
wov R1,R0 316. BIT ASL

MoV R2,R1 7 NWITH BRUTE FORCE DATA MOVE



POP-11760 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P11

9586
9587
9588
9589
9590
9591
9592
9593
9594
9595
9596
9597
9598
9599
9600
9501
9602
9603
9504
9605
9606
9607
9508
9609
9610
9511
9612
9613
9514
9615
9616
9617
9518
9619
9620
9521
9622
9523
9624
9625
9626
9627
9528
9629
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
032032
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
006002
006003
005204
000771

005700
005700
005701
006702
005703

012604
010024
017124
010224
010314
012604
012603
012602
012601
012600
062716
000002

000020

177700
000020

000020

000004

POP-11/60 FP11-E HARDWARE DIAGNDSTIC
DQFPEA.211 3

9642
9643
9644
95645
9646
9647
9648
9649
9530
9651
9652
9653
9654
9655
9656
9637
9658
9659
9650
9651
9652
9653
9664
9655
9666
9657
9658
9669
970
9671
9672
9673
9674
9675
9675
9677
9678
9679
95430
9611
9682
9693
96434
96135
96436
9647
968
9639
9510
9691
9692
9673
9694
9695
96946
9697

032112
032114
032116
032122
032124

032126
032132
032136
032140
032142
032144
032146
032152
032154
032156
032150
032164
032166
032170

032172
032174
032176
032202

032204
032212
032214
032220
032222

010046
010146
0156601
012100
011101

052700
062701
161011
005641
005641
005641
052701
164011
005641
005641
062701
164011
005641
154011

012601
012600
062716
000002

113737
000405
105037
000403
112737

02-SEP-77 17:50

000004

000006
000006

000004

000002

000004

002610
002624
1777177

002624

002624

NACY1l 30(1045) 02-SEP-77 22341 PAGE 183 SEQ 0185

eeef4. BIT ™ASHC™ ROUTINE (ASHGAI, ASHG64M) SEQ 0205
uov R3,R2 ¥
cLe R3 3 SHIPY IN ZEROS
B8R 65 FAGAIN
782 ADD #16.,R4 sFIX COUNY
85: BEQ 308 3DONE WHEW COUNT=0
ASL R3 H
ROL R2 1. BIT ASL
ROL Rl 7 ON 64. DATA BITS
ROL RO H
DEC R4 3ADJUSY CODUNT
BR 8s JAGATIN
3~ = RITE i
1083z cup R4, k-54. $}SHIFT RITE >= 64. BITS ?
BLE 208 38R IF >63. BIT SHIFT
1153 ADD #16.,R4 D0 16. BIT ASR’S FIRST
BGT 128 1
uov R2,R3 316. BIT ASR WITH
MOV R1,R2 3 BRUTE FORCE DATA MOVE
MoV RO,R1 b
SKT RO sSHIFT IN SIGN
BR 115 JAGAIN
1252 suB #1l6.,R4 3FIX cCoUNM?Y
1353 BEQ 308 JDONE WHEN COUNT=0
ASR RO 3
ROR R1 , 3l. BIT ASR OF
ROR RrR2 3 64. DATA BITS
ROR R3 }
Tic Re 3ADJUST COONT
BR 13% JAGAIN
2053 ST RO 3TEST BIT<C15>
SXT RO 3AND PROPOGATE THROUGHDUT
215 SXT R1 JTHE WHOLE THING
SXT R2 3
(364 R3 ;
3DOME, SYORE ANSHER
304: M3V (SP)+,R4 SRETRIEVE RESULT PTR
MOV RO, (R4)+ 7 STDRE
MgV R1,(R4)+ 7 64,
MoV 22, (R4)+ 3 BITS
NOY R3, (RY) H
uov (sP)+,R4 FRESTORE REGISTERS
nav (5P)+,R3 ;
Ny (SP)+,R2 H
LI g (SP)+,R1 ;
Ls1] (SP)+,R0 ;
ADD #4,(3P) JFIX RETURN ADDRESS
RTI 7 AND RETURN

IR R R R A R R A AN R A AN AR AR R AR A AR AR N R R RN R AR R AR AR R R RARANNA RN

«SBYTL ...64. BIT "SUB™ ROUTINE (SU364M)

MACY1l 30(1046) 02-SEP-77 22:41 PAGE 184 SEQ 0186
eee64. BIT "SUB™ ROUTINE (SUB64N) SEQ 0206
3 TH1S ROUTINE OPERATES ON 64. BITS OF MEMORY DATA TO SIMULATE
1 THE “S0B" INSTRUCTION. WORKS THE SAME WAY, EXCEPT THE
1 PSW CONDITION CODES ARE NOT SET.
’-
3 CALLED BY: SUB54N JEXEC SUB
3 ADDR( SRC) 3SOURCE DATA AGDR
i ADDR(OST) 3DESTINATION DATA ADOR
-k
’
$SB6AN: MOV RO, -(SP) FSAVE RO-R1
wav R1,-(SP) H
uov 4(59),R1 3POINT AY ADDR(SRC)
w0V (R1)+,R0 FPOINT RO AT SRC DATA
Nov (R1),R1 ;POINT R1 AT DST DATA
ADD #5,R0 31533
ADD #6,R1 3€031
suB (RO),(R1) 3D3=(03)-(53)
SBC ~(R1) 302=(D2)-(C)
SBC -(R1) 301=(D1)-(C)
sBC -(R1) 3D0=(D0)-(C)
ADD #4,R1 3LD23
suB -(R0), (R1) 302=(D2)~(S2)
SBC ~(R1) 301=(D1)~(C)
sBC -(R1) 3D0=(D0)-(C)
ADD #2,R1 3E011
suB ~(RO),(R1) 3D1=(D1)-(S1)
SBC -(R1) 300=(D0)~(C)
suB -(R0),(R1) 700=(D0)~(S0)
3DONE, RESTORE REGISTERS AND RETURN
MoV (sP)+,R1 JRESTORE RO-R1
nov (SP)+,R0 ;
ADD $4,(5P) JFIX RETURN ADDRESS
RTI 7AND RETURN

PR R N A AR AN R R AR AR A AR AR R AR A AN R R A RAN R R AN AR AR CRIIRARR TR C AR

-SBTTL ...MULTIPLE WORD COMPARISON ROUTINES (CMP64M, CMP32M, CMPXXM)

3 THESE ROUTINES COMPARE 2 MULTIPLE WORD VALUES OW AN
P EQUAL/NODTEJUAL BASIS, SETTINS THE CONMDITION CODES TO
3 REFLECT THE RESULT.

’.

i CALLED BY: CUp e 3COMPARE

" ADDR(SRC) ;1ST OPERAND

3* ADDR(DST) 32ND OPERAND

P BEQ/BNE XXX STEST RESULT

$CMPUD: MDVB $FP3,FPPLENF 3SFPS~FD SPECIFIES 2/4 WORDS

8R SCMPX ;
$CMP2W: CLRB FPLENF 7FDRCE FD=0
BR SCMPX F

;
§CMP4W: WOVB #-1,FPLENF 3FORCE FD=1



PDP-11/50 FP11~-E HARDWARE DIAGWOSTIC
DQFPEA.P11

95698

9726
9727
9728

032230
032232

032234
032240
032242

032244

032252
032254
032256
032260

032262
032266

032270
032272
032274
032276

032300
032306
032310
032312
032316

010046
010146

015500
012001
011000

042766

022021
001014
022021
001012

105737
100004

022021
001005
021011
001003

052766
012601
012600
062715
000002

02-SEP-77 17:50

000004

000017 000006

002624

000004 000005

000004

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P11

9729
9730
9731
9732
9733
9734
9735
9735
9737
9738
9739
9740
9741
9742
9743
9744
9745
9745
9747
9748
9749
9750
9751
9752
9753
9754
9755
9756
9757
9758
9759
9760
9761
9762
9763
9754
9765
9766
9767
9158
9769
9770
9771
9772
9773
9774
9715
9776
9171
9778
9779
9780
9781
9782
9783
9784

032320
032320

032324
032330
032334
032340
032344

032350
032354

032360
032364
032370
032374
032400
032404
032412

032420
032424
032426
032432
032434

032434
032440
032442
032445
032454

032455

0324690
032464

02-SEP-77 173250

105037

105037
005037
076600
042700
076600

005037
105037

105037
005037
005037
005037
005037
012737
012737

105737
001403
013703
170003

021627
101002
000137
032777
001114

000416

013746
012737

002645

002625
002626
000144
100000
000344

002620
002622

002644
002634
002532
002640
002642
000006 002636
000006 003000

002623
001262

001002

032724
040000 145600

000004
032504 000004

NACY1l 30(1046) 02-SEP-77 22:41 PAGE 185
«++HULTIPLE WORD COMPARISON RODTINES (CHPG4M, CMP32M, CMPXXM)

SCHPX: MOV RO, -(SP) ISAVE RO, R1
uoy R1,~(5P) 3
MOY 4(3P),R0 SRETURN PC
nov (RO)+,R1 ° JADDR(SRC)
MOV (RO),RO 3ADDR(DST)
BIC #17,6(5P) 3ZAP RETURN CC FOR Z=0
cup (RO)¢, (R1)+ MORD~A
BNE 108 3BR IF DIFF
413 (RO)+, (R1)+ . $40RD-B
BNE 10% 2BR IF DIFF
578 FPLENF $#(=0) OR D(=1) MODE ?
BPL 9s 38R IF F-MDDE
cup (RO)+,(R1)+ 3WORD-C
BEE 10§ 3BR IF DIFF
cup (RO) ,(R1) JWORD-D
BNE 10$ 3BR IF DIFF
982 8IS #4,5(5P) 3SET Z=1 FDR EQUAL
108 MO¥ (SP)+,R1 FRESTORE RO, R1
nov (5P)+,R0 3
ADD #4,(8P) 3FIX RETURN ADDRESS
RTI 3AND RETURN

R R AR AR A A AN NN R RN A A RN R R A R AR AN AN R AN RN RN AN KR RRRRRRARRINE

MACY11 30(1046) 02-SEP-77 22:41 PAGE 186
~=SYSMAC SUPPORT ROUTINES-~

-SBTTL --SYSMAC SUPPORT ROUTINES--

I Al AR R S L g L e e 2 3

+SBYITL SCOPE HANDLER ROUTINE

P Rt T L PPy
3*THIS ROUTINE CONTROLS THE LOOPING JF SUBTESTS. IT WILL INCREMENT
*AND LOAD THE TEST NUMBER(STSTNM) INTD THE DISPLAY REG.(DISPLAYC15:0>)
3*THE SWITCH JPTIONS PRDVIDED BY THIS ROUTINE ARE:

3*sidla=1 L00? DN TES?

3*sSHll=1 INHIBIT ITERATIONS
3%5W09=1 LOOP? OR ERROR

3*swo8=1 LOOP OX TEST IN "SLPTST™
3*CALL

3* SCOPE 53 SCOPE=10T
$SCOPE:

}IIIIIIIIIIIIIIIIIIII/IIIIIIIIIIIIIIIIIII//IIIIII/IIIIIIIIIIIIII/IIIIII
LRB ISABLE TIGHT LOOP SWIT
;IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII/I/lII
JCLEAR BM UBRK TRAP O

CLR uazscp FCLERR BM UBRK sscAPs ADDR
MED +RELAG 3GE? PLAGS
alc #81115,R0 3ZAP UBRK FLAG

ME #NPLAG JURITE FLAGS
}IlIIIIIII/IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII/Ill///ll///llllll/////
AR FP TRAP ESCAPE ADDRESS
CLRB FPTPDK CLEIR FP TRAP DK
}IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII/IIIIIIIIIII/II/IIIIIIIIlI/IIIIIII/II
R LINE CLOCK ESC ENABL

CLR DIRSCP }CLElR LINE CLOCK ESC IDDRESS

CLR DULDPC 3CLEAR LINE CLOCK LAST OLD PC

CLR DiLooP SRESET LOOP/HUNG COUNTER

cLe DwoLoP JRESET OLD ™ ™

IDV QDHSCIT,DICITR SRESET MATCH COUNTER TO DEFAULT
#DUSCNT,DWICH JRESET MASYER MATCH COUNT

}I//IIIIIIII/I/IIIIIIIIIIIIIIII//I/I/IIIIIIIII/Il/lIIlIIII//I//II//////
PIE 3ABLE TO EXEC FP ?

BEQ 205 3BR IF NOT

v $FPBRK,R3 3LF DK, GET HFP UBRK ADDR INTO R3

LbUB )IID THEN INTO HFP

2052
}l/IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII/I///II/IIIIIIIl///ll/IIIIIII/I/II
3360 TO ERROR ROUTINE IF RETURN PC LESS THAN 100

}$JTHERUISE CONTINUE

cup (SP),#1002 33UNEXPECTED TRAP OR INTERRRUPT
BHI 1$ #3ARE TRAPPED HERE VIA 10T
JNP SERROR 33G0 PROCESS UNEXPECTED TRAP

153 BIT #B3IT14,QSWHR 33L00P ON PRESENT TEST?
BNE $OVER 73YES IF SW14=1

3 #RESRSTART OF CODE FOR THE XOR TESTERREARE

$XTSTR: BR 5% 33 LF RUNNING ON THE "XOR™ TESTER CHANGE

3;THIS INSTROCTION TO A “NOP™ (NOP=240)

MgV @RERRVEC,-(SP) ;3SAVE THE CONTENTS OF THE ERROR VECTOR
L1 #55 ,08ERRVEC 77 SET FOR TIMEQDT

SEQ 0187
SEQ 0207

SEQ 0183

SEQ 0208

a Sewm



PDP-11/760 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.P11

9785
9786
9187
9788
9789
9790
9791
9792
9793
9794
9795
9796
9797
9798
9799
9800
9801
9802
9803
9804

032472
032476
032502
032504
032506
032512
032514
032514
032522
032524
032532
032534
032540
032542
032550
032552
032560
032562
032570
032572
032576
032502
032604
032612
032614
032620
032622
032626
032534
032636
032644
032652
032656
032664
032670
032674
032700
032706
032714
032720
032722

02-sEP-77

005737
012637
000463
022626
012637
000423

032777
001404
023737
001455
005737
001421
023737
101015
032777
001404
013737
000446
005037
005037
000415
032177
001011
005737
001406
005237
023737
002024
012737
013737
005237
013737
011637
011637
005037
012737
013777
013716
000002
000620

17:50

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
DQFPEA.P11

9841
9842
9843
9844
9845
9846
9847
9848
2849
9850
9851
9852
9853
9854
9855
9856
9857
3858
9859
9850
7851
9862
9863
9864
9865
9866
98517
9868
9859
9870
9871
9872
9873
9874
9875
9875
9877
9878
9879
9830
9881
9882
9893
9834
9885
9886
9987
9883
9889
9890
9891
5892
9893
9894
895
9895

032724
032724
032730
032734
032740
032744
032750
032754
032760
032764
032772
032776
033002
033004
033012
033020
033022
033026
033032
033036
033044
033052
033060
033062
033066

033070
033076
033104
033110
033114
033116
033122
033126
033132
033136
033140
033144
033146
033150
033156
033164
033172
033200

033204
033204
033210
033214
033214
033222
033224

005037
010037
010137
010237
010337
010437
010537
010637
062737
011637
005237
001775
013777
032777
001402
104401
005237
011637
162737
117737
032777
001055
021627
101045

016637
162737
104401
013746
104402
104401
162716
011637
013746
104402
104401
022626
000422
050200
020040
042520
052040
047524

004737
104401

122737
001007
113737

02-SEP-77 17250

177546
002746
002750
002752
002754
0027556
002760
002762
000004
002764
001214

001212
002000

001346
001224
001232
000002
146162
020000

001002

000004
000002
033150
001232

033155
000004
001232
001232

0013S3
036503
047125
052103

040522
000040

033422
001353
000001
001226

002762

145244
146234

001232
001226
146174

001232
001232

000040
054105
042105
020120

901376
033236

MACY11 30(1046) 02-SEP-77 22341 PAGE 187 SEQ 0189

SCOPE HAWDLER ROUTINE SEQ. 0209
5T 84177060 #)TINE 0QUT ON XOR?
nov (SP)+,QEERRVEC ;3RESTORE THE ERROR VECTOR
BR $SYLAD 3360 TO THE MEXT TEST
582 cup (SP)+, (SP)+ $)CLEAR THE STACK AFTER A TINE OUY
nov (SP)+,@¥ERRYEC ' ;)RESTORE THE ERROR VECTOR
BR 75 3)L0O0P ON THE PRESENT TEST
6533 BERS4END OF CODE FOR THE XOR YESTERSSREE
BITY #BI108,aSHR 33L00P ON SPEC. TESY?
BEQ 28 J3BR IF NO
cap SLPTST,STSTAM  3)0N THE RIGRY TEST?
BEQ SOVER 73BR IF YES
281 1534 SERFLC 33HAS An snnuu OCCURRED?
BEQ 3s p3BR 1P
cNP SERNAK,SERFLE 2P MAX. snkons FOR THIS TEST OCCURRED?
BHI 3 ;;BR IF WO
BI1Y #BIT09,@SHR 33L00P ON ERROR?
BEQ 4 33BR IF NO
752 MDY SLPERR,$LPADR  33SET LOOP ADDRESS TO LAST SCOPE
BR SOVER
452 CLR SERFLG 333EROD THE ERROR FLAG
CLR STINES 33CLEAR THE NUMBER OF ITERATIONS TO MAKE
BR 1$ F3ESCAPE TO THE NEXT TEST
3s: BIT #BIT11,@SHR 33IRHIBIT ITERATIONS?
BNE 1$ 33BR IF YES
5T $PASS 331F FIRST PASS OF PROGRAN
BEQ 1% 3 INHIBIT ITERATIONS
INC SICHT 33 INCREMENT ITERATION COURT
cup STINES,SICHY 33CHECK THE NUMBER OF ITERATIONS MADE
BGE SOVER - 33BR IF MORE ITERATION REQUIRED
182 uov #1,5ICHT JIREINITIALIZE THE ITERATION COUNTER
MOV SMKCNT,$TIMES 7} SET NUMBER OF ITERATIONS TO 0O
$SYLAD: INC STSTNN 33COONT TEST NUMBERS
MDY STSTNN,STESTN  3)SET TEST NUMBER IN APT MAILBOX
upv (5P),SLPADR 33SAVE SCOPE LOOP ADDRESS
Mov (5P),$LPERR 33SAVE ERROR LOOP ADDRESS
CLR SESCAPE J3CLEAR THE ESCAPE FROM SRROR ADDRESS
MoV #1,5BRMAX 3»0NLY ALLOW ONE(1) ERROR ON WEXT TEST
SOVER: MOV STSTNN,ADISPLAY ;)DISPLAY TEST NUMBER
MDY SLPADR, (5P) 33FUDGE RETURN ADDRESS
RTI 33FIKES PS
SMXCET: 400, 33MAX. NOMBER OF ITERATIONS
”l‘.t..tl'lt.'ttttl.t.l.l'.t.t.....I'!'ttt".'tt'tt"ttﬁtttttt"
.SBTTL ERROR BANDLER ROUTINE
,’llt'.tlll'..ltt.ﬁ.""....tt.'.tt.ltt*tttk..il.Qttt'ttttt.l.’ti
3*PHIS ROUYINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
3*SAVE THE ERROR ITEM NUMBER AND THE ADDRESS OF THE ERROR CALL
*AND GD TO STYPERR ON ERROR
»*THE SWITCH OPTIONS PROVIDED BY PHIS ROUTINE ARE:
3*5W15=1 HALT ON ERROR
3*sW13=1 INAIBIT ERROR TYPEOQUTS
3%5W10=1 RELL OW ERROR
MACY11 30(1046) 02-SEP-77 22:41 PAGE 188 SEQ 0190
ERROR HANDLER ROUTINE SEQ 0210

3*5H09=1
3*CALL
3> ERROR

SERROR:
CLR
i
MoV
“OvV
MDY
MoV
MOV
MDY
ADD
nov

1$: e
BEQ
Mov
BIT
BEQ
TIPE

1§: INC
MOV
sU8
NOVB
BIT
BNE
cup

LOOP ON ERROR

L] 33 ERROR=

DH1lLC

RO, EREGO
R1,EREG1
R2,EREE2
R3,EREC3
R4, EREGH
RS, BREGS
R6,ERECS
#4,ERECS
(5P),EREG?
SERFLG

8

STSTNM, @DISPLAY
:ntr:o,osun
$

#$BELL

SERTTL

(5P) ,$ERRPC
#2,$ERRPC
@SERRPC,SITEME
#BIT13,9SWR
208

(5P), #1002

EMT AND N=ERROR ITEM NUMRER

3ZAP cLOCK
3DISPLAY RO
H R1
? R2
} R3
H R4

RS

?
3GET R6(SP) BEFDRE TRAP

3
3PC -> ERROR CALL

33SEF THE ERROR FLAG

33DON°T LET THE FLAG GO TO ZERD
$3DISPLAY TEST NONBER

33BELL ON ERROR?

33M0 - SKIP

3JRIRG BELL

33COUNT THE NUMBER OF ERRORS

73GET ADDRESS OF ERROR INSTRUCTION

33STRIP ARD SAVE THE ERROR ITEM CODE
33SKIP TYPEOUT IF SET

73 SKIP TYPEDOYS

33 IF RETURN PC LESS THAN 1002
33ERROR IS ILLEGAL TRAP

12§
})PROCBSS UlElPEClED TRAP OR INTERRUPT
MOV

so8
TYPE
MOV
TYPOC
TYPE
SUB
L)
uov
TYPOC
TYPE
CNP
BR
105: «ASCIZ
115 -ASCIZ

-EVEN

Jsp
TYPE

CuMPB
BNE
MOvs

4(SP),SERRPC
#2,$ERRPC
,105
SERRPC,-(SP)

r118

#4,(sP)
(5P),SERRPC
SERRPC,~(SP)

+SCRLF
(SP)+,(SP)+
2

$
€200>°PC= °

3)GET PC AT TIME OF FALSE TRAP
33ADIUST PC

33TYPE HEADER

33 SAVE SERRPC FOR TYPEOUT

336D TYPE--OCTAL ASCII(ALL DIGITS)

3;GET FALSE TRAP VECTOR ADDR

33SAVE SERRPC FOR TYPEQUT
3360 TYPE--OCTAL ASCII(ALL DIGITS)

33POP FALSE TRAP VECTOR PC&ADDR

© UMEXPECTED TRAP T3 ~

PC,STYPERP
7$CRLF

HAPTENY ,$ENV
2§
STTEMS,215

$3G0 TOD USER ERROR ROUTINE

33RUNNING IN APT MQOE
33NO,SEIP APT ERROR REPORT
33SET ITEM NUMBER AS ERROR NUMBER



PDP-11/50 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P11

9897
9898
9899
9900
9901
9902

1
9952

033232
033236
033237
033240
033242
033246
033250
033252
033260
033262
033265
033274
033276
033304
033305
033312
033314
033316
033322
033324
033330
033334
033336
033340
033344
033346
033350
033354
033356
033360
033364
033366
033372
033372
033400
033402
033404
033404
033410
033412
033420
033420

033422

02-SEP-77 17:50

004737
000
000

000777

005777

100001

000000

032777

001437

013716

032777

001436

112737

010046

075500

010046

005000

076500

170200

042700

052700

170100

012600

076600

011600

010316

013703

170003

012603

005737

001402

013716

022737
001001
000000

105737
001003
012737

000002

034342

146006

001000 145774

001222
000040 145760

000377 002645
000144

000344
000020
040000
000344

001262

001344
001344
030464 000042

002645
000100 177546

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P11

9953
9954
99553
9956
9957
9953
9959
9960
9961
9962
9953
9964
9965
9955
9967
9968
9963
9970
9971
9972
9973
9974
9975
9975
9977
9978
9979
9930
9981
9982
9983
9934
9985
9986
9987
9988
9989
9990
9991
9992
9993
9994
9995
9995
9997
9998
9993
10000
10001
10002
10003
10004
10005
10006
10007
10003

033422
033424
033426
033430
033434

033436
033442
033444
033446
033450
033452
033454
033456
033462
033466
033470
033472
033474
033500
033504
033510
033512
033514
033516
033522
033526
033530
033534
033540
033542
033545
033550
033552
033554
033556
033560
033562
033566
033570
033574
033576
033600
033602
033604
033610
033612
033614
033616
033620
033624
033630
033632
033634
033640
033542

02-3EP-77 17:50

010046
010146
005000
153700
001004

013745
104402
000473
005300
005300
006390
006300
052700
012037
001404
104401
000000
104401
104401
012037
001402
104401
000000
104401
017746
104402
104401
017746
104402
104401
012001
001407
013146
104402
005711
001403
104401
000771
104401
011000
001420
012001
001416
010137
104401
000000
012001
001406
010137
004537
000000
000762
104401
012601
012600

001226

001232

001406
033472

001353
033654
033514

001353
000120

033552
000110

033652

033652
001353

033612

033630
033674

001353

MACYL1 30(1046) 02-SEP-77 22:41 PAGE 189 SEQ 0191
ERROR HANDLER ROUTINE SEQ 0211
. JSR PC,SATY4 #JREPORT FATAL ERROR TD APT
2182 +BYTE [] .
«BYTE 0
2252 8Rr 22§ 33APT ERROR LOOP
28: ST @sHR 33HALT ON ERROR
BPL 3s 33 5KIP IF CONTINGE
HALT 3)HALT DN ERROR1
35: 8IT #81P09,RSHR 3)LO0P ON ERROR SWITCH SET?
BEQ 4§ 338BR IF ND
MOV SLPERR,(5P) 33FUDGE RETURE FOR LOOPING
BIT #5605, @SuR 3TICHAY LOOP SELECTED ?
BEQ 58 38R IF NOT
MDYB #377,LPTITE 3YES, SET SWITCH
uov RO,~{SP) 3SAVE RO
MED #RYLAC 3SAVE DLD/EXISTING FLAGS
Mov RO, -(SP) 30N THE STACK
CLR RO #FLAGS FOR WFP*YALID
4ED 2#FLAG JINTY FLAGCS: 4>
STFPS RO 7BET OLD FPS
BIC #BIT04, RO 3SET FMM=0 (MO OUBRK JAMS, PLEASE)
BIS #8IT14,R0 JSET FID=1 (NO FP TRAPS, PLEASE)
LDFPS RO JRESTORE FPS
L1} ] (SP)+,R0 3RESTORE PREVIOUS FLAGS
MED 2WFLAG 3FROM STACK
MOV {(3P),RO $RESTORE RO
L1} R3,(3P) JSAVE R3
MOV SFPBRK, R3 3GET UBRK ADDR, FOR SYNC PULSE
LDUB SINT]) HFP UBRK
MOV (SP)+,R3 3RESTORE R3
45 ST SESCAPE 73CHECK FOR AN ESCAPE ADDRESS
BEQ 5% 33BR IF NONE
MOV SESCAPE, (SP) 33FUDGE RETURN ADDRESS FOR ESCAPE
§§:
cup #SENDAD, @#42 73ACT-11 AUTO-ACCEPT?
3NE 6§ 33BRANCH IF N0
6 HALY 3YES
$:
TS18 LPTITE 30NLY IF NO TIGAT-LOOP SELECTED, THEN:
BNE 135 JINTR ENABLE LINE CLOCK
Mov #BIT6,DW11LC ?
1352 7
RTI 33RETURN

R R R A R R R A A A A AR AR AR R R AR RN R RN AR RN R R AR A R AR NANR AR A AR

«SBTTL ERROR MESSAGE TYPEOUY ROUTINE (MODIFIED SYSMAC)

#*THIS ROUTINE USES THE “ITEM CONTROL BYTE™ (SITENB) TO DETERMINE WHICH
F*ERROR IS TO BE REPORTED. IT THEN JBTAINS, FROM THE PERROR TABLE",
3*(SERRT8) THE ERROR MESSAGE, DATA HZADER, AND DATA VALUES TO PRINT.
3*THIS ROUTINE ALWAYS PRINTS STESTN AND $ERRPC AS THE FIRST TWD DATA
J*ELEMENTS (WITH APPROPRIATE HEADERS).

$PYPERR:
MACY11 30(1046) 02-SEP-77 22:41 PAGE 190 SEQ 0192
ERROR MESSAGE TYPEJUT ROUTINE (4ODIFIED SYSMAC) SFQ 0212
wov RO,-(5P) FSAVE RO
uov R1,~(SP) 3SAVE R1
CLR RO 72ICXUP ITEM INDEX
BISB Q#SLTENB, RO 3
BNE 1% 3IF ITEM NUMBER FROM ERROR 0,
3JUST TYPE PC DF ERROR
wov SERRPC,~(SP) J3ET ERROR PC FOR TYPEOUT
TYPOC 3TYPE OCTAL, ALL DIGITS
B8R 155 FEXIT
182 DEC RO 3ADJUST 1-K TO 0-NM1
ASL RO 3ADJUST ERROR #§ FOR TABLE INDEX
ASL RO 30F 8. BYTES/ENTRY
ASL RO 3
ADD ¥SERRTB, RO 37ORY TABLE PTR
MOV (RO)+,2§ ;PICKUP "ERROR MESSAGE"™ PTR
BEQ k1 3SKIP TYPEOUT IF NOULL
TYPE 3TYPE "ERROR MESSAGE™
282 .WORD 0O ;"ERROR MESSAGE™ PTR HERE
TYPE  ,$CRLF JCR & LF
352 TVYPE (118 JUTEST #  ERR PC"™ HEADER
MoV (RO)+,45 3PICKUP “DATA HEADER™ PTR
BEQ 5§ 3SKIP TYPEOUT If RULL
TYPE 3TYPE "DATA HEADER®
45: <d0RD O 3"DATA HEADER™ PTR HERE
583 TYPE +SCRLF JCR & LF
MOV #8$,~-(sP) 3 (STESTN)
rYPoc 30CTAL W/ LEADING ZEROS
TYPE ,105 FCHT>
uov @95,-(sP) 3(SERRPC)
1YPOC 3OCTAL W/ LEADING ZEROS
TYPE ,108 3CHT>
MoV (RO)+,R1 32ICKUP “DATA TABLE™ PTR
BEQ 7 JEXIT IF NOULL
652 ¥ov #(R1)+,-(5P) FSAVE ... FOR TYPEOUT
TYeoc 3TYPE OCTAL, ALL DIGITS
ST (RL) JANOTHER NUMBER ?
BEQ 7$ ;ND - EXIT
TYPE 10§ 3TAB BETWEEN ELEMENTS
B8R 6% 3L0OP ON DATA TABLE VECTOR
752 TVPE #5CRLP JCR & LF
¥oV (RO), RO 3GET OPERAND PTR
BEQ 12 ;IF ZERQ, SKIP IT
1752 MOV (RO)+,R1 3POINT TO MESSAGE
BEQ 12 3DONE IF ZERD
MOV R1,14$ ;FOR TYPEOUT
TYPE SASCIL TYPER
145: LWDRD O ;FROS HERE
MoV (RO)*,R1 320INT TO DATA
BEQ 15§ 3DONE IF ZERD
oy R1,16% ;FOR TYPEOUT
JsR 25, TYPMAC 7FLT PT TYPER
1683 -WORD 0 ;FROM HERE
8Rr 175 SNEXT
158 TYPE  ,$CRLF 3A CR/LF
1252 M)V (5P)+,R1 FRESTORE R1

MOy (5P)+,RO 3RSTORE RO



PDP-11/60 FP11~-E HARDWARE DIAGNOSTIC
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10009
10010
10011
10012
10013
10014
10015
10016
10017
10018
10019
10020
10021
10022
10023
10024
10025
10026
10027
10028
10029
10030
10031
10032
10033
10034
10035
10035
10037
10038
10039
10040
10041
10042
10043
10044
10045
10046
10047
10043
10049
10050
10051
10052
10053
10054
10055
10056
10057
10058
10059
10060
10061
10662
10063
10064

033644
033646
0335650
033652
033654
033662
033670

033674
033676

033700
033704
033706
033714

033716
033720

033722
033724
033726
033732
033736
033742
033744
033746
033750
033752
033756
033762

02-SEP-T77 17350

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

052123
051122
000

003234
000200

1771716
000401
003240

000403
003240

021455
050056

145340

PDP-11/60 ¥P11-E HARDWARE DIACNOISTIC

DQFPEA.P1L

10055
10066
10067
10068
10069
10070
10071
10072
10073
10074
10075
10075
10077
10078
10079
10080
10081
10072
10033
10084
10085
10036
10087
10088
10089
10090
10031
10092
10093
10094
10095
10096
10097
10098
10099
10100
10101
10102
10103
10104
10105
10106
10107
10108
10109
10110
10111
10112
10113
10114
10115
10116
10117
10118
10113
10120

0313764
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

02-SEP-T77 17350

042716
104403

104401
012046
104402

105737
100010
104401
012045
104402
104401
011046
104402

104401
012600
000205

105737
100002
000000
000430
010046
017600
122737
001011
132737
001405
0100137
004737
000000
132737
001003
112046

177600
000403

003236

002624
003236

003236

001353

001277

000002
000001

000100

034112
034332

000040

001375
001377

001377

NACY11 30(1046) 02-SEP-77 22:41 PAGE 191 SEQ 0193

ERROR WESSAGE TYPEOUT RODYINE (MDDIFIED SYSMAC) sEa 0213
. RIS eC ' IRECORN

8s: .¥ORD  STESTN ’

95: -ORD  SERRPC )

1053 +ASCIZ <11> ICHT>

1152 +ASCIZ ®TEST~} ERR-PC *

«BVEN

3 RSN AR AR AR SRR R R RN RN R NN AR R AN NN N AR RAR RN A RN A AR A RN ARG T RN

«SBTTL FLOATING POINT. DATA TYPEDOY ROUTIRE

’.
» THIS ROUTINE TYPES OUT FLOATING POINT DATA (F OR D MODES)
3 IN THE FOLLOWING FORMATS
3 .
3 IF SW07=13 SEEEFF . FPFFPF . FFFFFF . FFFPIF €D-MODE]
3 SEEEFF.FFFFPP CF~MODE)]
,I
3. IF 5H07=0: S/ERE/#FF.FECFFF.FFFPFF.FPFPFF  [D-MODE]
3 S/EEE/FPF.FFFFIF CF-MODE]
’.
3 MODE IS DETERMINED BY BITC07> OF “PPLENFP":
3 1=D-MODE (4 WORDS)
3. 0=F-MODE (2 WORDS)
,'
3" CALLED BY: Jse RS, TYPMAC
i ADDR(DATA)
’t
TYPMAC: MOV RO,-(SP) SSAYE RO
uov (R5)+,R0 3GET ADDR(DATA), BUMP RETURN
TYPE S3HT FSTART WITH A TAB
MOV (RO)+,-(50) 3WORD-A ONTO STACK POR TYPEOUT
BIT #5407, @SHR JCHECK TYPEOUT MODE
BEQ 10§ 3BR IF = 0, S/EEE/FFF MODE
TvPOC JNODE=1, SEEEFF 16. BIT MODE
BR 20§ 3
3MODE=1, S/EEE/FFF MODE
10§ ROL (sP) 3GET SIGN
ROL (sP) 3 IN BITOO
BIC $~C1,(s?) FONLY SIGN
TYPOS  ,401 ;1 DIGIT
TYPE . A
uov -(R0),~(SP) SRETRIEVE WORD-A AGAIN
ASL (sP) JEXP IN OPPER BYTE
CLRB (spP) 3ZAP DTHER BITS
SHAB (sP) sNOW IN LOWER BYTE
TYPOS  ,403 JEXPONENT, 3 OCTAL
TYPE #$SL ny=
wov (RO)+,-(5P) FRETRIEVE WORD-A AGAIN
MACY1l 30(1045) 02-SEP-77 22:41 PAGE 192 SEQ 0194
FLOATING POINT DATA TYPEOUT ROUTINE SEQ 0214
3rc #-C177,(SP) 3ZAP SIGN, EXP
TYPOS  ,403 SFRACTION-UPPER, 3 DCTAL
208: TYPE /50T 3o
MDY (RD)+,-(5P) 3WORD-B
TYPOC 36 OCTAL
1ST8 FPLENF 3F(=0) OR D(=1) MODE ?
BPL 21 3BR IF F-MODE
TYPE /50T PO
wov (RO)+,~(SP) 3HORD-C
TYPOC 36 OCTAL
TYPE /S0 3.
uov (R0),-(SP) 3¥ORD-D
TYPOC 36 OCTAL
215: TYPE  ,SCRLF JEND THE LINE
uovY (5P)+,RO0 JRESTORE RO
RTS RS JAND RETURN

R AR AR AR R AR AN AR RN RN AR RN RN R AR R R RN R ARANRNANKCANRRAR AR
134

«SBTTL TYPE ROUTINE

P N A A A AR AR AR AR R AR R R AR R AR AR AN AR AN AN RN KRR RARRIR O R ANN RN RRANRR

7*ROUTINE YO TYPE ASCIZ MESSAGE. WESSAGE MUST TERMINATE WITH A O BYTE.
J*THE ROUTINE WILL INSERT A NUWBER OF MULL CHARACTERS AFTER A LINE FEED.

3NDTEL: $NULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER.
3*NOTE2: SPILLS COMTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
7#80TE: SFILLC CONTAINS THE CHARACTER TO FILL AFTER.
]
3*CALL:
3%1) USING A TRAP INSTRUCTION
e TYPE FMESADR 33MESADR IS FIRST ADDRESS OF AN ASCIZ STRING
3%0R
3* TYPE
3. MESADR
,.
$TYPE: TSTB SIPFLG 331S THERE A TERMINAL?

BPL 15 33BR IF YES

HALT 33HALT HERE IF ND TERMINAL

BR 3s 33LEAVE
1§52 wov RO,-(SP) 33SAVE RO

MoV @2(SP), RO 33GEr ADDRESS OF ASCIZ STRING

D

cues #APTENV,SENV 73RUNNING IN APT MO0DE
2

BNE 3380,G0 CHECK FOR APT CONSOLE
BITE #APTSPOOL,SENVM 3;SPOOL MESSAGE TO APT
BEQ 623 33N0, GO CHECK POR CONSOLE
Moy RO,515 33SETUP MESSAGE ADDRESS FUR APT
JSR PC,SATY3 235PJ0L MESSAGE TO APT

615 «4DRD ] 33MESSAGE ADDRESS

62%: 8ITB #APTCSUP,SENVM ;; APY CONSOLE SUPPPESSED
aNE 505 33YES,SKIP TYPE OUT

28: 4DVB (RO)+,-(5P) 77PUSH CHARACTER TOD BE TYPED ONTO STACK



PDP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11l 30(1045) 02-SEP-77 22141 PACE 193 SEQ 0195

DQFPER.P11 02-SEP-77 17:50 TYPE ROUTINE SEQ 0215
10121 034126 001005 . BNE 45 33BR IF IT ISN"T THE TERNINATOR
10122 034130 005726 ST (3e)e 331F TERMINATOR POP IT OFF THE STACK
10123 034132 012600 6053 nov (SP)+,R0O 33RESTORE RO
10124 034134 062716 000002 35 ADD #2,(3P) 33ADJUST RETURN PC
10125 034140 000002 RTI IRETORN
10126 034142 122716 000011 452 CHPB #8T,(SP) 23BRANCH XF <HI>
10127 034146 001430 BEQ 8
10128 034150 122716 000200 CHPB #CRLP,.(SP) 3)BRANCH IF NOY CCRLF>
10129 034154 001005 BNE 5
10130 034156 005726 1314 (3P)+ 33P0P  <CROCLF> EQUIY
10131 034160 104401 TYPE 73TYPE A CR AWD LF
10132 034162 001353 SCRLP
10133 034164 105037 034320 CLRS SCHARCNY 33CLEAR CHARACTER COUNT
10134 034170 000755 BR 28 33GET NEXT CHARACYER
10135 034172 004737 034254 5%2 JSR PC,STYPEC 3360 TYPE THIS CHARACTER
10136 034176 123726 001276 6%z cuPB $PILLC, (SP)+ 33IS IT TIME FOR FILLER CHARS.?
10137 034202 001350 BNE 25 33IF NO GO GET NEXT CHAR.

10138 034204 013746 001274 uov $NOLL,-(SP) 33GET # OF FILLER CHARS. NEEDED
10139 33AND THE WOULL CHAR.

10140 034210 105366 000001 7$: DECB 1(se) 73D0ZS A NOLL NEED TO BE TYPED?
10141 034214 002770 sLY 65 33BR IF ND--GO POP THE NULL OFF DF STACK
10142 034216 004737 034254 ISR PC,STYPEC 7360 TYPE A NULL

10143 034222 105337 034320 DECS $CHARCNT $3DO NOT COUNT AS A CDURY

10144 034226 000770 BR 1% 33L00P

10145

10146 3HORIZOWTAL TAB PRDCESSOR

10147 :

10148 034230 112716 000040 85: NOYVB # ,(5P) ;3REPLACE TAB WITH SPACE

10149 034234 004737 034254 982 JSR PC,5TYPEC - 33TYPE A SPACE

10150 034240 132737 000007 034320 BITB #7,$CHARCNT 33BRANCH IF NOT AT

10151 034246 001372 BNE 95 33TA8 STOP

10152 034250 005726 ST (se)+ 33P0P SPACE OFF STACK

10153 034252 000724 BR 2% $3GET NEXT CHARACTER

10154 034254 105777 145010 $TYPEC: TSTB esTes 33WAIT UNTIL PRINTER IS READY
10155 034260 100375 8PL STYPEC

10156 034262 116677 000002 145002 Move 2(3P),esTPB 3;LOAD CHAR TO BE TYPED INTD DATA REG.
10157 034270 122766 000015 000002 CMPB #CR,2(SP) 331S CHARACTER A CARRIAGE RETORN?
10158 034276 001003 8NE 13 73BRANCH IF WO

10159 034300 105037 034320 CLRB SCHARCNT 73 YES-—CLEAR CHARACTER COUNT
10160 034304 000406 8R $TYPEX 3EXIT

10161 034306 122766 000012 000002 1S: CHPB $LF,2(SP) 33 IS CHARACTER A LINE FEED?

10162 034314 001402 BEQ STYPEX 33BRANCH IF YES

10163 034316 105227 INCB (PC)+ 33COUNT THE CHARACTER

10164 034320 000000 SCHARCNY:.WORD O 33CHARACTER COUNT STORAGE

10165 034322 000207 S$TYPEX: RTS PC

10155

10167

10168

10169

1017 0 ,,l'tt.ti"Q'tt‘tttttttttttltttti.tt.tt..t.tttt"t'.tt.l't'kﬁ.tﬂﬁ
10171

10172 .SBYTL APT COMMOUNICATIONS ROUTINE

}'gi;: ,;'t.ttttt"tt"'t".ttl..'.t""t"ttt"'t'ttt'.ttltttititttl.nt
10175 034324 112737 000001 034570 SATYl: MOVB #1,5FFLG 7370 REPORT FATAL ERROR

10176 034332 112737 000001 034566 $ATY3: MDVB #1,54FLG 7320 TYPE A MESSAGE

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY1l 30(1046) 02-SEP-77 22:41 PAGE 194 SEQ 0196

DQFPEA.PI1 02-SEP-77 17:50 APT COMMUNICATIONS ROUTINE SEQ 0216
10177 034340 000403 BR SATHC
10178 034342 112737 000001 034570 SATY4: MOVB #1,5FFLC 3310 ONLY REPORY FATAL ERROR
10179 034350 $ATYC:

10180 034350 010046 MY R0, -(5P) 33PUSH RO ON STACK

10131 034352 010146 uDY R1,-(SP) 33P0SH R1 ON STACK

1012 034354 105737 034566 1578 SHFLG 73 SHOULD TYPE A MESSAGE?
10183 034360 001450 BEQ 5¢ 33IF NDT: BR

10184 034362 122737 000001 001375 cuPs BAPTENY,SENV 330PZRATING UNDER APT?
10185 034370 001031 BNE 3 32IF NOT: BR

10186 034372 132737 000100 001377 BITB #APTSPOOL,SENVN ;3SHOULD SPODL MESSAGES?
10187 034400 001425 BEQ 3s 33IF NDT: BR

10189 034402 017600 000004 %oV e4(sP), RO 33GET MESSAGE ADDR.

10189 034406 (062766 000002 000004 ADD #2,4(SP) ;7BUNP RETURN ADDR.
10190 034414 005737 001356 1532 ST $MSGTYPE 33SEE IF DONE W/ LAST XMISSION?
10191 034420 001375 BNE 15 33IF NOT: WAIT

10192 034422 010037 001372 MOV RO, $MSGAD 33PUT ADDR IN MAILBOX

10193 034426 105720 262 TSTB (RO)+ 33FIND END OF MESSAGE

10194 034430 001376 BNE 28

10195 034432 163700 001372 suUB $MSGAD, RO 33SU3 START OF MESSAGE
10196 034436 (06200 ASR RO 77GET MESSAGE LNGTH IN WORDS
10197 034440 010037 001374 MDYV RO,$MSGLGY 33PUr LENGTH IN MAILBOX
10198 034444 012737 000004 001356 MDY £4,5MSGTYPE 33TELL APT TO TAKE MSG.
10199 034452 000413 BR 3

10200 034454 017637 000004 034500 3§: oV 84(5P), 45 33POT MSG ADDR IN JSR LINKAGE
10201 034462 062766 000002 000004 ADD #2,4(5P) 3;BUMP RETURN ADDRESS
10202 034470 013746 177776 MOV 177776,-(5P) 33PUSH 177776 OM STACK
10203 034474 004737 034042 JSR PC,STYPE 33CALL TYPE MACRD

10204 034500 000000 45: .HDRD 0O

10205 034502 582

10206 034502 105737 034570 105: TST8 SFFLE 33SHIULD REPORT FATAL ERROR?
10207 034506 001416 BEQ 125 J;1F NOT:  BR

10208 034510 005737 001376 ST SENY 33RUNNING UNDER APT?

10207 034514 001413 8EQ 125 33IF NDT: B8R

10210 034516 005737 001356 11852 TST $MSGTYPE 3;FINISHED LAST MESSAGE?
10211 034522 001375 BNE 1135 33IF NOT: WAIT

10212 034524 017637 000004 001360 LR R4(SP),$FATAL 33 GET ERROR §

10213 034532 062766 000002 000004 ADD #2,4(SP) 3;BUMP RETURN ADDR.
10214 034540 005237 001356 INC SMSGTYPE ;3TELL APT TO TAKE ERROR
10215 034544 105037 034570 128¢ CLRB SFFLG 73CLEAR FATAL FLAG

10215 034550 105037 034567 CLRB SLFLG 33CLEAR LOG FLAG

10217 034554 105037 034566 CLRB SMFLG 73CLEAR MESSAGE FLAG

10218 034560 012601 MoV (SP)+,R1 33POP STACK INTD R1

10219 034562 012600 upv (SP)+,R0 33P0P STACK INTD RO

10220 034564 000207 RTS PC 33 RETURN

10221 034566 000 SMFLG: .BYTE 0 33MESSG. FLAG

10222 034567 000 SLFLG: .BYTE 0 33L0OG FLAG

10223 034570 000 SPFLG: .BYTE 0 33FATAL FLAG

10224 034572 -EVEN

10225 000200 APTSIZE=200

10226 000001 APTENV=001

10227 000100 APTSPDOL=100

10229 000040 APTCSUP=040

10229

10230

10231

10232 AR R R R A KN R R AR RN R AR R R AR R AR R R AR R RN R R AR AR AR AN RA R AR R RN R KA AR
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DQFPEA.P11 02-SEP-77 1735 APT CONMUNICATIONS ROUTINE SEQ 0217
10233 . .
10234 +SBPTL BINARY TO DCTAL (ASCII) AND TYPE
10235 :
10236 RRREANEN - ] AREARERERR ettty
10237 J*THIS ROUTINE IS USED TO CHANGE A 15-BIT BENARY NUMBER tu l 6-DIGI!
10238 3*0CTAL (ASCII) WUNBER ABD PYPE If.
10239 J*$TYPOS~---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TD TYPE
10240 3*CALL:
10241 154 uay ¥UM,-(SP) 33MUNBER TD BE TYPED
10242 3 TYPOS JICALL FOR TYPEQOT
10243 t A «BYTE L] $38=1 YD 6 FOR WUMBER OF DIGITS TO TYPE
10244 1 14 «BYTE X 3¥N=L DR O
10245 . A 331=TYPE LEADING ZERGCS
10246 > 330=SUPPRESS LEADING ZERQS
10247 3"
10248 3*STYPON----ENTER HERE TO TEPE QUY WITH THE SAME PARANMETERS AS THE LAST
10249 3*$TYPOS OR $TYPOC
10250 3%*CALL:
10251 3* nov RUN,-(SP) 3)»WUNBER TO BE YYPED
10252 3* TYPON 33CALL FOR TYPEOOT
10253 F A
10254 3*STYPOC--—-ENYER HERE FOR TYPEOODT OF A 16 BIT NUMBER
10255 3*CALL:
10256 * Koy HOM,~-(SP) 7)NORBER TO BE TYPED
10257 3 TYPOC 33 CALL FOR TYPEDUT
10258
10259 034572 017645 000000 $TYPOS: MOV e(sP),-(se) #3PICKUP THE MODE
10260 034576 116637 000001 035015 L1} }:] 1(SP),$0FILL 33LOAD ZERO FILL SWIYCH
10261 034604 112637 035017 HovE (SP)+,SONODE+1 ;3 BUMBER OF DIGITS TD TYPE
10262 034610 062716 000002 ADD #2,(3P) 33ADJUST RETURN ADDRESS
10263 034614 000406 BR STYPOM
10264 034616 112737 000001 035015 S$TYPOC: MOVB #,30FILL 73SEY THE ZERO FILL SWITCH
10265 034624 112737 000006 035017 MOYB #6,S0800E+1 33SET FOR SIX(6) DIGITS
10266 034632 112737 000005 035014 STYPON: MOVB #5,50CNTY 73SET THE ITERATIDN COUNT
10267 034640 010346 vov R3,-(3P) .33SAVE R3
10268 034642 010446 Lhil} R4,-(SP) 33SAVE R4
10269 034644 010546 MoV R5,~(SP) 33SAVE RS
10270 034646 113704 035017 MOVB SOMDDE+1, R4 33GE? THE NUMBER OF DIGITS TO TYPE
10271 034652 005404 NEG R4
10272 034654 062704 000006 ADD #6,R4 33SUBTRACT IT FOR MAX. ALLOWED
10273 034660 110437 035016 MOVB R4,$OR0ODE 73SAVE IT FOR USE
10274 034664 113704 035015 MOVB SOPILL, R4 5;GEY THE ZERD PILL SWITCH
10275 034570 016605 000012 MOV 12(SP),R5 J3PICKUP THE INPUT NUMBER
10.76 034674 005003 CLR R3 $3CLEAR THE OUTPUT WORD
10277 034676 006105 152 ROL RS 37R0OTATE MSB INTO “C™
10278 034700 000404 BR 3$ 7360 DO MSB
10279 034702 006105 2% ROL RS 33FORM THIS DIGIT
10.80 034704 006105 ROL RS
10231 034706 006105 ROL R5
10282 034710 010503 L1} RS,R3
10283 034712 006103 38 ROL R3 7»GET LSB OF THIS DIGIY
102,84 034714 105337 035016 DECB SOMODE #3TYPE THIS DIGIT?
10285 034720 100016 8PL 15 33BR IF NO
10286 034722 042703 177770 BIC ¥177770,R3 33GET RID OF JUNK
10,87 034726 001002 BNE 45 33 TEST FOP O
10288 034730 005704 ST R4 33SUPPRESS THIS 02
PDP-11/60 FP11-E JARDWARE DIAGNOSTIC MACY1l 30(1046) 02-SEP-77 22:41 PAGE 196 SEQ 0193
DQFPEZA.PIL 02-SEP-77 17250 BINARY TO OCTAL (ASCII) AND TYPE SEQ 0218
10289 034732 001403 BEQ 58 3;BR IF YES
10270 034734 005204 452 INC R4 33D0N°T SUPPRESS ANYMORE 0°S
10271 034736 052703 000060 BIS #°0,R3 33;MAKE THIS DICIT ASCII
10292 034742 052703 000040 582 BIS ¥ .03 37MAKE ASCII IF NOT ALREADY
10293 034746 110337 035012 MDVB R3,88 33SAVE FOR TYPING
10294 034752 104401 035012 TYPE .88 . 3360 TYPE THIS DIGIT
10295 034756 105337 035014 75: DECB $OCNT 33COUNT BY 1
10296 034762 003347 86T 2% 3;BR IF MORE TD DO
10297 034764 002402 BLT 6$ 33BR IF DONE
10298 034766 005204 Inc e 33INSORE LAST DIGIT ISN°T A BLANK
10299 034770 000744 BR 28 3360 DO THE LAST DIGIT
10300 034772 012605 682 NOV (SP)+,R5 33 RESTORE RS
10301 034774 012604 MOV {(SP)+,R4 3+RESTDRE R4
10302 034776 012603 MoV (SP)¢,R3 $3RESTORE R3
10303 035000 016566 000002 000004 MOV 2(S5P),4(sSP) 33SET THE STACK FOR RETURNING
10304 035006 012616 gV (5P)e,(5P)
10305 035010 000002 RYI $3RETURN
10306 035012 000 8S: +BYTE 0 33STIRAGE FOR ASCII DIGIT
10377 035013 000 «BYTE 0 33 TERMINATOR FOR TYPE ROUTINE
10308 035014 000 SOCNT: .BYTE 0 3)0CTAL DIGIT CDUNTER
10309 035015 000 $OFILL: .BYTE 0 33ZERQ FILL SWITCH
10310 035016 000000 SOMODE: .WORD o 3MUMBER OF DIGITS TC TYPE
10311
10312

10313 PR AR A A A A A A R A AR AR A A A R AR AN R E R SRR AN AR AR ARRARSE
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10314
10315
10316
10317
10318
10319
10320
10321
10322
10323
10324
10325
10326
10327
10328
10329
10330
10331
10332
10333
10334
10335
10336
10337
10338
10339
10340
10341
10342
10343
10344
10345
10346
10347
10348
10349
10350
10351
10352
10353
10354
10355
10356
10357
10358
10359
10360
10361
10362
10353
10364
10365
10365
10367
10368
10369

935020
035022
035024
035030
035032
035034
035036
035040
035046
035054
035056

035060
035064
035070
035074
035100

035104
035110
035114
035120
035124
035130
035134
035140
035144
035150
035154
035160
035164
035170
035174
035200
035204
035210
035214
035220
035224

024646
010046
016600
005740
111000
006300
006300
016066
016066
012600
000002

000000
034042
034616
034572
034632

035426
035452
035460
035246
035234
035404
035372
035330
035304
031406
031400
031230
031220
031150
031554
031476
032222
032214
032204
031660
031636

02-SEP~-T7 17:50

000006

035060 000002
035062 000004

000000
000340
000340
000340
000340

000340
000340
000340
000340
000340
000340
000340
000340
000340
000240
000240
000240
000240
000240
000240
000240
000240
000240
000240
000240
000240
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DQFPEA.P11

10370
10371
10372
10373
10374
10375
10376
10377
10378
10379
10380
10381
10382
10333
10384
10385
10386
10387
10388
10389
10390
10391
10392
10393
10394
10395
10396
10397
10393
10399
10400
10401
10402
10403
10404
10405
10406
10407
10408
10409
10410
10411
10412
10413
10414
10415
10415
10417
10418
10419
10420
10421
10422
10423
10424
10425

02-5EP-77 17:50

035230 032112 000240

035234
035240
035244
035246
035254
035262
035266
035274
035302

035304
035310
035314
035316
035322
035326
035330
035336

005037
105037
000410
017637
112737
062716
013737
013737
000002

005037
105037
010045
076600
042700
000415
017637
112737

002634
002544

000000
000377
000002
003000
002640

002634
002644

002636
002642

002626
002625

000144
100000

000000
000377

002626
002625

MACY11 30(1046) 02-SEP-77 22:41 PAGE 197
MPRAP® INSTRUCTION DECODER

«SBYTL

“TRAP"

INSTRUCTION DECODER

SEQ 0199
SEQ 0219

3: ARRREARNR
):fHIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE "TRAP™ INSYRUCTYION
3*AND USE IT 7O INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS

3*0F THE DESIRED ROUTINE.

THEN USING THE ADDRESS OBTAINED IT WILL

3*G0 T0 THAT ROUTINE AT YHE DESIRED PREORITY LEVEL.

STRAPZ CNP
MOV
LN}
ST
Hove
ASL
ASL
Li}
uov
MDY
RYI

~(SP),~(SP)
RO, -(SP)
6(SP), R0
~-{R0)

S$TRPAD+0(RO), 2(SP)
STRPAD+2(RO) ,4(SP)

(3P)+,R0

+«SBTTL TRAP TABLE

3RRSERVE TWO WORDS ON STACK

73SAVE

33COPY TRAP ADDRESS
3JBACKUP BY TWO

33GET RITE BYTE OF TRAP
33POSITION FOR INDEXING

3
33 INDEX

73AND PS

T0 TABLE, NEW PC

J3RESTORE RO
#3ARD GO TO THE ROUTINE

3*THIS TABLE CONTAINS THE STARTING ADDRESSES OF
3*BY THE "TRAP®™ INSTRUCTION.

THE ROUTINES CALLED

JROUTINE/PRIO

j P D —

STRPAD: .WORD 0,0

STYPE,PR7 33 CALL=TYPE TRAP#1(104401) TTY TYPEJUT RDUTINE

$TYPOC,PRT 3 3CALL=2YPOC TRAP+2(104402) TYPE DCTAL NUMBER (WITHE LEADING ZERDS)

$TYPOS,PRT 73CALL=TYPOS TRAP+3(104403) TYPE OCTAL NUMBER (NO LEADING ZERDS)

STYPON,PR7 33CALL=TYPON TRAP+4(104404) TYYPE OCTAL NUMBER (AS PER LAST CALL)
»NOTE: THE FOLLOWING TRAP ENTRIES ARE ADDITIONALLY DEFINED USER ENTRIES

$CUDES,PRT 33CALL=CNDSES TRAP#6(104405) LOAD SESCAPE, IF SW6=1

$ERPNT,PRT 33CALL=ERRPNT TRAP#6(104406) SETUP SLPERR TO THIS CALL

SLPPNT,PR7 33CALL=LOOPNTY TRAP+7(104407) SETUP SLPADR TO THIS CALL

$SETDN,PRY 33CALL=SETDN TRAP+10(104410) SETUP LINE-CLOCK - PROC HUNG ENABLE

SCLRDW,PRT 33CALL=CLRDW TRAP#41(104411) CLEAR LINE-CLOCK - PROC HUNG ENABLE

$SETFP,PRY 33CALL=SETFP TRAP+12(104412) SETOP FP TRAP ESCAPE

SCLRFP,PRY 33CALL=CLRFP TRAP+13(104413) CLEAR FP TRAP ESCAPE

$SETUB,PRT 33CALL=SETUB TRAP+14(104414) SETUP BM UBRK ESCAPE ENABLE

$CLRUB, PRT 33CALL=CLRUB TRAP+15(104415) CLEAR BM UBRK ESCAPE ENABLE

SZPHFP,PRS 33CALL=TAPHFP TRAP+16(104416) INIT HFP-FPS-FEC-FEA, HFP ENAB

$ZPWFP,PRS 3;CALL=ZAPWFP TRAP+L7(104417) IRIT HFP-FPS-FEC-FEA, HFP DISAB

$DUBL,PRS 33CALL=DBLDATY TRAP+20(104420) 4 WORDS OF RANDOM DATA

$SNGL,PRS 33CALL=SGLDAT TRAP+21(104421) 2 WORDS OF RANDOM DATA

SRNFPS,PRS 73 CALL=RANFPS TRAP+22(104422) RANDDM FPS IN “SFPS”

SPIXFR,PRS 33CALL=FIXFRA TRAP+23(104423) PIX FRACTION, USING EXP=EADJ

$EADJ,PRS 33CALL=EADJ TRAP#24(104424) CALCULATE NORMK-EADJ

SCMP4R,PRS 73CALL=CMP64N TRAP+25(104425) 64. BIT COMPARE EQ-NE

$CHP2W, PRS 73CALL=CMP32N TRAP+26(104426) 32. BIT COMPARE EQ-NE

$CHPWD,PRS 73CALL=CMPXXN TRAP+27(104427) 32.-64. BIT COMPARE EQ-NE

SAS641,PRS 33CALL=ASH64I TRAP+30(104430) 64. BIT IMMEDIATE "ASHC®

SAS54M,PRS 33CALL=ASHOAM TRAP+31(104431) 64. BIT MEMORY "ASHC®

MACY1l 30(1046) 02-SEP-77 22:41 PAGE 198 SEQ 0200

TRAP TABLE SEa 0220

$SB64M,PRS 2;CALL=S0B64M TRAP+32(104432) 64. BIT MEMORY "5UB"

AR RN AR AR R AR AR AR A AN RN RN R ANE AR RN RN AR AR RRA RS A A AARARARI AR
k24

-SBTTL ...SETUP LINE-CLOCK/PROCESSOR HUNG ESCAPE (SETDW, CLRDW)
3* THIS ROUTINE SETS OP "DWESCP® WITH THE COMTENTS OF THE
»* FOLLOWING WORD (AN ADDRESS), AND ALSO SETS THE “DWFLAG"
b T0 (377), INDICATING ESCAPE IS ENABLED, IF AND WHEN THE
* RETURN ADDRESS FROM THE LINE CLOCK INTERRUPT SERVICE
)™ ROUTINE IS SEEN TD BE THE SAME VALUE FOR (DWICNY)
> CONSECUTIVE CLOCK TICKS.
3*
3* CALLED BY: SETDW JENTER ROUTINE
;: ESCAPE JESCAPE ADDRESS FOR TIMEQUT
14 OrR
): CLRDW 7CLEAR PREV ENABLE
14
$CLRDW: CLR DWESCP 2CLEAR ESCAPE ADDR
CLRB DNFLAG 7CLEAR ENABLE FLAG
BR S0W ;
$SETOW: MOV #(sp),DHESCP 7GEY ESCAPE ADDRESS
MOVB #377,DMFLAG 3SETUP FLAG FOR ENABLE
ADD #2,(sP) JFIX RETURN ADDRESS
SOW: uov DWICNT,DWCNTR JALWAYS RESET COUNTER FOR MATCHES
Mov DWLOOP,DWOLDP JRESET LOODP COUNT
RTI 3AND RETURN

IR AR AR AN RN AN AN R AR R R AR R AN R R AR AR AR AR A AR AR AR R RN AN AR RRRRAARARAR

+SBTTL ...SETUP PROCESSOR MICROBREAK ESCAPE (SETUB, CLRUB)
™ THIS ROUTINE SETS UP "UBESCP™ WITH THE CONTENTS OF THE
* FOLLOWING WORD (AN ADDRESS), AND ALSO SETS THE ™UBTPOK"
3* T0 (377), INDICATING ESCAPE [S ENABLED, IF AND WHEN THE
3* PROCESSOR MICROBREAK OCCURS. THE COUNT IN ™UBCATR"™ IS
* BUMPED EACH TIME ALSO. "FLAG<8>" IS ALSO SETUP
3* TO ENABLE THE NEXT BREAK. RETURN IS MADE TO THE ADDRESS
3* IN "UBESCP™ IF IT IS NONZERO.
;v
3* CALLED BY: SETO0B JENTER ROOTINE
* ESCAPE JESCAPE ADDRESS FOR BREAK
A 313
3: CLRrUSB ;CLEAR PREV ENABLE
H
$CLRUB: CLR UBESCP JCLEAR ESCAPE ADDR
CLRB UBTPOK JCLEAR ENABLE FLAG
oV RO, -(SP) 3SAVE
NED #RELAG #GET BM FLAGS IN RO
BIC #8ITL5,R0 ;ZAP UBRK ENABLE
BR s h
SSETUB: MOV @(sP),UBESCP 7GET ESCAPE ADDRESS
uove #377,UBTPOK 7SETUP FLAG FOR ENABLE

(SR
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DQFPEA.P11 02-SEP-77 17150 *eoSETUP PROCESSOR MICROBREAK ESCAPE (SETUB, CLRUB) SEQ 0221
10426 035344 062716 000002 . ADD #2,(8P) . 3FIX RECTURN ADDRESS

10427 035350 010046 Hov RO, -(5P) ISAVE

10428 035352 076600 000144 MED #RPLAG JGET FLAGS 1N RO

10429 035356 052700 100000 BIS #BIT15,R0 JENABLE BN UBRK FLAGCS>
10430 035362 075600 000344 $uB3 gD SUFLAG JRESET rlLAcS

10431 035366 012600 nov (SP)¢,RO 3RESTORE RO

10432 035370 000002 RTL 3AND RETYURM

10433

10434 Jyeeanessnanen srerannan " wew

10435

}g:gg -3BTTL ...SETUP PLOATING POINT TRAP ESCAPE (SETFP, CLRFP)

10438 . 3 THIS ROUTINE SEYS OP "FPESCP" WITH THE CONTENTS OF THE
10439 I FOLLOWING WORD (AN AODRESS), AND ALSO SETS THE *FPTPOK®
10440 3" T0 (377), INDICATING ESCAPE IS EWABLED, If AND WHEN THE
10441 ) FLOATING POINT TRAP TO (244) DCCURS. THE SERVICE ROUTINE
10442 P4 CLEARS "FPTPOK™ AFYER THE TRAP, SO MORE THAN ONE

10443 3 IR A ROW WILL GEWERATE AN ERROR. .
10444 3 :

10445 3 CALLED BY: SETFP JENTER ROUTINE

10446 > ESCAPE FESCAPE ADDRESS

10447 3 or

10448 FAd CLRFP 3CLEAR PREV ENABLE

10449 3

10450

10451 035372 005037 002620 SCLRFP: CLR FPESCP JCLEAR ESCAPE ADOR

10452 035376 105037 002622 CLRB FPTPOK 3CLEAR ENABLE FLAG

10453 035402 000410 BR SFP ;

10454 035404 017637 000000 002620 $SETFP: MOV #(SP),FPEICP 3GET ESCAPE ADDRESS

10455 035412 112737 000377 002622 Move §377,FPTPOK 3SETUP PLAG FOR ENABLE
10456 035420 062716 000002 ADD #2,(59) JPIX RETURN ADDRESS

10457 035424 000002 $rpe RTI JAND RETURN

}g:gg ,".It't"tt't't.t..'t'.t'tl.t.'t.'tlﬁl'.ti'i't.t'n'tﬁttt.ttt.tt'
10460

10461 «SBTTL ...CONDITIONALLY LOAD $ESCAPE (CHDSES)

10462

10463 3 THIS ROUTIME LOADS THE NEKT 4ORD AFTER ITS CALL INTO
10464 3* THE SYSMAC SESCAPE WORD, WHICH IS USED AS THE EXIT

10465 3 ADDRESS WHEN “ERROR X.* IS CALLED AND $ESCAPE IS NONZEROD.
10456 3 $ESCAPE IS ZEROED IN THE ®SCOPE™ ROUTINE.

10467 Fid

10463 3 NOTE: THE LOADING ONLY TAKES PLACE IF SW6=1.

10469 3

10470 3 CALLED BY: CHDSES JCONDITIONAL LOAD SESCAPE
10471 3 ESCAPE 3"ESCAPE™=ADDR TO PUT IN SESCAPE
10472 A

10473

10474 035426 032777 000100 143620 SCMDES: BIT #5d6, @SWR ;BIT SET ?

10475 035434 001403 BEQ 1§ 3BR IF NOY

10476 035436 017637 000000 001344 oY 2(5P),$ESCAPE JLOAD FROM NEXT WORD
10477 035444 062716 000002 1532 ADD 82,(8P) 3FIX RETURN ADDRESS

10478 035450 000002 RTI AND RETURK

}g:;g ,’t"t..ﬁ.iﬁil".t.'.tltttll'ttﬁttttt'tt.'..ttﬁllitt*tttttt'ttl"
10481
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DQFPEA.P1L 02-5EP-T77 17250 ««-SETUP ERRDR LOOP ($LPERR) POINT (ERRPNT) SEQ 0222
10182 +SBTTL ...SETUP ERROR LOOP (SLPERR) POINT (ERRPNT)

10483

10484 I3 SETS UP SLPERR LOCATION TO AFTER THE CALL

10485 3

10486 * CALLED BY: ERRPNT

10487

10483 035452 011637 001222 SERPAT: MOV (5P),$LPERR 3POINT SLPERR TO RETURN LOCATION
10489 035456 000002 RTI JAND RETURN

190

{3431 ,’lﬁltt.lt'!ﬁt‘.'t'l'.ttt.'.!'ttlttilkl'tt’ttt'ttt'tttl'lt"'t.tl
10492

18493 «SBTTL ...SETUP SCOPE LOOP (SLPADR) POINT (LOOPNT)

10494

10495 3> SETS OP SLPADR LOCATION TO AFTER THE CALL

10496 3

10497 3 CALLED BY: LOOPNT

10498

10499 035460 011637 001220 SLPPNT: MOV (5P),$LPADR 3POINT SLPADR TO RETURN LOCATION
10500 035464 000002 RTI 3ARD RETURN

10501

10502

10503 PR A R A A R A AR AR R AR AR AR AR AR AN RN A AR AR R RN R AR RN AN NN R RN
10504 ’,'.'ttt'tl'tﬁlﬁtt.i.'t'.'t."t.lRtt.IQ.'tt".t..ﬂitt.ﬁt'tttt'tﬁ'
10505

10583 +SBTTL POWER DDWN AND UP ROUTINES

105

10508 ”tt.tiﬁ'!llt.".l.tt.l...t.'tl.t't.i'l"htttt..*tt.tttt."'tlt"
10509 3PONER DOWN ROUTINE

10510 035466 012737 035640 000024 SPWRDN: MOV FSILLUP, @EPWRVEC ;3SET FOR FAST UP

10511 035474 012737 000340 000026 NDV #340,84PURVEC+2 ;3PRIO:T

10512 035502 010045 NDV RO,-(SP) 33PUSH RO ON STACK

10513 035504 010146 %OV R1,~(SP) 37PUSH R1 ON STACK

10514 035506 010246 MOV R2,-(SP) 33PUSH R2 ON STACK

10515 035510 010345 nOv R3,-(SP) 33PUSH R3 ON STACK

10516 035512 010446 NOV R4, -(SP) 33PUSH R4 ON STACK

10517 035514 010546 LI R5,-(SP) 33PUSH R5 ON STACK

10518 035516 017746 143532 Mov aSWR,-(5P) 33PUSH @SHR OW STACK

10519 035522 010637 035644 NDV SP,$SAVRE 33SAVE SP

10520 035526 012737 035540 000024 MOV ¥SPURUP,Q#PWRVEC ;3SET UP VECTOR

10521 035534 000000 HALT

10522 035536 000776 3R -2 33HANG UP

10523

10524 ,,'tt.tt.t.Q...Qttt.tttttlttlttlttttt.l"tttt"t'.'ttttil.ttittt.
10525 3PONER UP ROUTINE

10526 035540 012737 035640 000024 $PWRUP: MOV #SILLUP,Q#PURVEC 33SET FOR PAST DOWN

10527 035546 013706 035644 Nav $SAVR6, SP J3GET SP

10528 035552 005037 035644 CLR $SAVRE 33WAIT LDOP FOR THE TTY

10529 035556 005237 035544 1§ INC $SATRG 33WALT FOR THE INT

10530 035562 001375 BNE 15 3;0F  WORD

10531 035564 011600 MoV (SP),RO 3GET SAVED SWR OFF STACK

10532 035566 076600 000226 MED ,226 7RESTORE SWR CONTENTS (CNSL.SW IN ASPHILO063)
10533 035572 012677 143456 nov (SP)+,@SHR 33POP STACK IHTD RSWR

10534 035576 012605 LTV (SP)+,R5 37PDP STACK INTO RS

10535 035600 012604 MOV (sP)+,R4 33P0P STACK INTD R4

10536 035602 012503 MDYV (SP)+,R3 33PD> STACK INTD 23

10537 035604 012602 NOY (SP)¢,R2 53POP STACK INTO R2
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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
000340

047520

000024
000026

042527

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.P11

10555
10556
10557
10553
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
POUER DOWN AND UP ROUTINES

Moy (SP)+,R1 33POP STACK INTD R1
nov (SP)+,RO 33P0P: STACK INTD RO
noY #SPURDN, 9§PURVEC ;3SET UP THE POWER DOWN VECTOR
MOV #340,84PURVEC+2 3)PRID:Y
TYPE JREPORT THE POWNER FAILORE
SPURMC: .WORD  SPOMER J$POVER FAIL MESSAGE POINTER
uoyv (PC)e,(SP) 3)RESTARY AT RESTRY
SPURAD: .WORD  RESETRYT J$RESTART ADDRESS
RYI
SILLUPT HALY 33TBE POMER UOP SEQUEMNCE WAS STARTED
B8R =2 3). BEFORE THE POWER DOWN WAS COMPLETE
$SAVR6: 0 3)PUT TRE SP HERE
SPONERZ .ASCIZ <15>C12>"PONER®
-EVER
33 e rRwER RER AR RREANER

MACY1l 30(1046) 02-SEP-77 22:41 PAGE 202
ERR MESSAGES, DATA HEADERS, DATA VECPORS, ETC

-SBTTL

EMA:
ENB:

EMC2

EMD:

EME:

EMEL:

EME2:

EME3:

EME4:

EMES:

EMEG:

EMF2

ENG:

ERR MESSAGES, DATA HEADERS, DATA VECTORS, ETC

3ERR MESSAGES HERE

«ASCIZ

-ASCIZ

-ASCIZ

-ASCIZ

-ASCIZ

«ASCIZ

-ASCIZ

«ASCIZ

-ASCIZ

«ASCIZ

-ASCIZ

«ASCIZ

“UNEXP"D FPP TRAP TO (244)"

“UNEXP"D TRAP TO (4)"

“OUNEBXP"D TRAP TD (10)*

"TUNEXPD TRAP TO (114)"

"MAIRT INSTR ALTERED ACO"

"MAINT INSTR ALTERED FPS™

"MPP, AC2 MNET(Se¢l) ERR™

"MNS, AC1 NORM ERR"

"MAS, AC1 PRE-SHFT ERR®

"MAS, AC2 CHTR INCR ERR"

"MULNET MULT-ROM CONTENTS ERR®

"MULNET CNTR-ROY CONTENTS ERR™

SEQ 0203
SEQ 0223

SEQ 0204
SEQ 0224
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10611 036307 115 046125 0425156 EMA: +ASCIZ "NULNET MULT-ROW ERR*-

10612 036314 020124 052515 052114

10613 036322 051055 046517 042440

10614 036330 051122 000

10615 036333 110 050106 044457 £NI: +ASCIZ  “RFPP/IFORK/-C(ADD*SUB)4N03; BAD IFORK DECODE™
10616 036340 047506 045522 026457

10617 036346 024133 042101 025504

10518 035354 052523 024502 0456452

10619 036362 056460 020073 040502

10620 036370 020104 043111 051117

10621 036376 020113 042504 047503

10622 036404 042504 000

10623 036407 110 050106 044457 EMJ: «<ASCIZ "™HFP/IFORK/-L(ADD+SUB)*MOI; UNEXP°D FEC/FEA™
10624 036414 047506 045522 026457

10625 036422 024133 042101 025504

10626 036430 052523 024502 045452

10627 036436 056460 020073 047125

10628 036444 054105 023520 020104 . -
10629 036452 042506 027503 042506

10630 036460 000101

10631 036462 051506 040520 020104 ENK1: «ASCIZ- “FSPAD ADDRS ERR, RLOPI™

10632 036470 042101 051104 020123

10633 036476 051105 026122 051040

10634 036504 042133 055506 000

10635 036511 106 050123 042101 EMK2: -ASCIZ “FSPAD ADORS ERR, RUSFI™

10636 036516 040440 042104 051522

10637 036524 042440 051122 020054

10538 036532 055522 043123 000135

10639 036540 043110 020120 051120 EML: -ASCIZ. ™HFP PREPO/1/2, UBRK, SRVC, */+ ENABL ERR™
10640 036546 050105 027460 027461

10641 036554 026062 052440 051102

10542 036562 025113 051440 053122

10643 036570 026103 025040 025457

10644 036576 042440 040516 046102

10645 036604 042440 051122 000

10546 035611 120 047522 020203 EMMz «ASCIZ "PROC HUNG: LINE CLOCK YIMEOUT®
10647 036616 052510 043516 020072

10648 036624 044514 042516 041440

10649 036632 047514 045503 052040

10550 036640 046511 047505 052125

10651 036646 000

10652 036647 102 020115 044127 Enw: «ASCIZT ™BM WHAMI/FLAGS INIT ERR™

10653 036654 046501 027511 046106

10654 036662 043501 020123 047111

10655 036670 052111 042440 051122

10656 036676 000

10657 036677 102 020115 046106 EMO: -ASCIZ "BM FLAGS R/W ERR®

10558 036704 043501 020123 027522

10659 036712 020127 051105 000122

10660 036720 046502 044440 051516 ENP: -ASCIZ "BN INSTRL/FP DECODE &RR; FLAGS DK™
10661 036726 051124 027461 050106

10662 036734 042040 041505 042117

10663 036742 020105 051105 035522

10664 036750 043040 040514 051507

10665 036756 047440 000113

10665 036762 045502 044440 051515 EMQ: <ASCIZ "BM INSTR1/FP DECODE OR FLAGS ERR™

PDP-11/60 FP11~-E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22341 PAGE 204 SEQ 0206
DQFPEA.PI1 02-SEP-7T7 17350 ERR MESSAGES, DATA HEADERS, DATA VECTORS, ETC SEQ 0226

10667 036770 051124 027461 050106

10668 036776 042040 041505 042117

10669 037004 020105 051117 043040

10670 037012 040514 051507 042440

10671 037020 051122 000

10672 037023 102 020115 046106 EMNR: «ASCIZ ®BM FLAG4=1 AFTER CSP FP CNST RESTORE"
10673 037030 043501 036464 020061

10674 037036 043101 042524 020122

10675 037044 051503 020120 050106

10676 037052 041440 051516 020124

10677 037060 042522 052123 051117

10578 037066 000105

10679 037070 046502 041040 042101 ENS: +«ASCIZ ®BM BAD FP-CNST IN CsP™

10680 037076 043040 026520 047103

10681 037104 052123 044440 020116

10582 037112 051503 000120

10683 037116 043110 020120 051123 EMAA: +ASCIZ ™HFP SRVC GRANT ERR™

10684 037124 041526 043440 040522

10685 037132 052116 042440 051122

10686 037140 000

10687 037141 102 042101 052440 EMAB: «ASCIZ ™BAD UBRK CODE FROM HFP CCODE#O07/FEC#161"
10688 037146 051102 020113 047503

10689 037154 042504 043040 047522

10690 037162 020115 043110 020120

10691 037170 041533 042117 021505

10692 037176 033460 043057 041505

10693 037204 030443 056466 000

10694 037211 102 020115 052510 EMAC: <ASCIZ "BM HOUNG DURING HPP FLPCO/FPACK SEQ™
10695 037216 043516 042040 051125

10696 037224 047111 020107 043110

10697 037232 020120 046106 043520

10598 037240 027517 050105 041501

10699 037246 020113 042523 000121

10700 037254 052515 047114 052105 EMAD: -ASCIZ "MULNET-DATA STUCK/H OR REG. LOAD ERR; 0*0=0"
10701 037262 042055 052101 020101

10702 037270 052123 041525 027513

10703 037276 020110 0S1117 051040

10704 037304 043505 020056 047514

10705 037312 042101 042440 051122

10706 037320 020073 025060 035460

10707 037326 000060

10708 037330 052515 047114 052105 EMAE: «ASCIZ “MULNET-RIPPLE 0/1 ERR"

10709 037336 051055 050111 046120

10710 037344 020105 027460 020051

10711 037352 051105 000122

10712 037356 052515 047114 052105 EMAF: -ASCIZ "MULNET-RIPPLE 0/1 ERR; S§S+C"
10713 037364 051055 050111 046120

10714 037372 020105 027450 020061

10715 037400 051105 035522 051440

10716 037406 051443 041453 000

10717 037413 115 046125 042516 EMAG: -ASCIZ "MOLNET MULD RIPPLE-A-1 THRU MIER ERR"
10718 037420 020124 052515 042114

10719 037426 051040 050111 046120

10720 037434 025505 026501 020061

10721 037442 044124 052522 046440

10722 037450 042511 020122 051105
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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
10778

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

000122
052515
046440
044522
040455
051110
042116

000

110
052123
044440
042440
046101
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
020051
042114
020106
042040
052101
000122
042114
020104
042040
052101
000122
051506
040504
051122

106
043040
052123

047114
046125
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
046120
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
025505
051105

026122
046055
044522
050111
026501
000122
052123
041501
050101
051105

052123
041501
050101
051105

020104
042440

042101
047111
047515

POP-11/60 FP11~E HARDWARE DIAGNOSTIC
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10779
10780
10781
10782
10783
10784
10785
10785
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
106828
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
040533
040540
040546
040554
040562
040570
040576
040604

02-SEP-T77 17:50

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
044124

000

105
042440
041105
052101
020110
054105
051105
052101

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
026060
020060
040520
051122

052116
025460
042040
052101
000122
020124
042040
052101

MACY1I1 30(1046) 02-SEP-77 22341 PAGE 205 sEq 0207
ERR MESSAGES, DATA HEADERS, DATA VECPORS, EIC SEQ 0227

EMAN:

-4sC1Z

"MULNET NULD RIPPLE-A-1 THRU MAND ERR"

"HFPP STATUS INSTR EKEC ALTERED FPs™

EMALT  .ASCIZ
EMAJ:  .ASCIZ “NORMK-EADJ/SHFTR ERR®

ENAK:  .ASCIZ "SHFTR L(2¢4) OF ZERD ERR"

ENAL:  .ASCIZ "SHPTR R(11.-1) OF ZERD ERR®

EMAM:  .ASCIZ “SHFTR, MAS-RITE RIPPLE-A-1 ERR®™

EMAN:  .ASCIZ "SHFTR, MNS-LEFT/RITE RIPPLE-A-1 ERR"

EMAO:  .ASCIZ ™LOF/STF FRAC DATAPATH ERR™

EMAP:  .ASCIZ "LDD/STD FRAC DATAPATH ERR™

EMAQ:  .ASCIZ "FSPAD DATA ERR®

ENAR:  .ASCIZ "PSPAD FP~INSTR MODIFIED SRC-ACC ERR™

MACY1l 30(1046) 02-SEP-77 22:41 PAGE 206 SEQ 0208
ERR NESSAGES, DATA HEADERS, DATA VECTORS, ETC SEQ 0228
ENAS:  .ASCIZ ™FSPAD-SECTLCOJ ADDRS/WRITE-ENABL ERR®

EMAT:  ASCIZ "ESPAD.B LOK/STX DATAPATH ERR™

ENAU:  .ASCIZ "ESPAD.A LDX/STX DATAPATH ERR®

EMAV:  .ASCIZ "FALU ADDD/CARRY RESOLT ERR™

EMAN:  .ASCIZ "PSPAD.IN.MOX INBOF-PORT ERR™

EMAX:  .ASCIZ "FIRB INMED-il NODE DECODE ERR™

EMAY:  .ASCIZ "IFORK/(ADD+SUB)*NO EXECUTE ERR®

EMBA:  .ASCIZ “EKPNT EA=0, EB=0 DATAPATH ERR"

EMBB:  .ASCIZ “EXPNT EA=O+EB=0 DATAPATH ERR"

EMBC:  .ASCIZ "EXPNT ER=0 DATAPATH ERR"

SR Rt .
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10835
10836
10837
10838
10839
10840
10841
10842
10843
10844
10845
10846
10847
10848
10849
10850
10851
10852
10853
10854
10855
10856
10857
10858
10859
10860
10861
10862
10863
10864
10865
10866
10867
10868
10869
10870
10871
10872
10873
10874
10875
10876
10877
10878
10879
10880
10891
10882
10883
10884
10885
10835
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

02-5EP-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

17250

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
10892
10833
10874
10895
10896
10897
108938
10899
10900
10901
10902
10903
10904
10905
10906
10907
10978
10909
10910
10911
10912
10913
10914
10915
10916
10917
10918
10919
10920
10921
10922
10923
10924
10925
10925
10927
10928
10923
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-T7 17:50

026506
020053
047515
051122
040522
027516
042455
050105
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
046103
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
0501056
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
ERR MESSAGES, DATA HEADERS, DATA VECPORS, ETC

EMBD: -ASCIZ "“EXPNT EALD EA-PLOS-EB RESULY ERR"

ENBK: <ASCIZ “gXPRY EALU EA-PLOS-EB MULF/SEQ.ERR™

EMBE: <ASCIZ “EXPHT CNTR/PRE-SAPT-QUOT-ROM ERR®

ENBF: «ASCIZ “IFORK/(ADD*BUB)*NO SUNPATH/MO*R6 ERR™

EMBG: «ASCIZ "IFORK/(ADD+SUB)*M0 CEA+EBI=0/M0*R6 ERR®

ENBH: «ASCIZ "IFORK/(ADD+3UB)*MO EXPNY.RANGE.CODE.ROM ERR™

ENBI: +ASCIZ “DIVIDE INBOF/AR-SHIFT FSPAD~SELECT ERR™

ENBJ: <~ASCIZ "LDCP(I->F) FPINMUK/DDUT CONVERY ERR"™

EMBL: «ASCIZ "FEXP/FALU FPS FP-D &/+ R-T MODE ERR™

MACY11 30(1046) 02-SEP-77 22:41 PAGE 208
ERR MESSAGES, DATA HEADERS, DATA VECTORS, ETC

EMBN: «ASCIZ "“FRACTIDN/CLRO-EXEC/FP.EMIT.F DATA ERR®

EMBN: «ASCIZ “FPINIT/CLROD/LDEX? BIT<59:58> INSERT ERR™

EMBO: «ASCIZ T"ECR/FCCR EXCEPTION¢FCC ERR™

EMCA: «ASCIZ "FPINIT FLOW, UNEXP"D FPSHI#FEC ERR"™

ENCB: -ASCIZ "FPINIT FLO4, AFP DIDN’T UBREAK ERR™

ENCC: +ASCIZ ™BM/WFP ILLEGL.INTRHL.ADDR ERR™
ENCD: «ASCIZ "™ESPAD.B ADDRS ERRj; RCDF1I"
ENCE: -ASCIZ “ESPAD.B ADDRS ERR; RCSFI®
EMCF: -ASCIZ ™ESPAD.A ADDRS ERR; RCLDF]I™

ENCG: «ASCIZ "ESPAD.A ADDRS ERR; RUSFI"

SEQ 0209
SEQ 0229

SEQ 0210
SEQ 0230



PDP-11/60 FP11-E BARDWARE DIAGNOSTIC
DQFPEA.P11

10947
10948
10949
10950
10951
10952
10953
10954
10955
10956
10957
10958
10959
10960
10961
10962
10963
10964
10965
10966
10967
10968
10969
10970
10971
10972
10973
10974
10975
10976
10977
10978
10979
10980
10981
10982
10983
10984
10985
10986
10987
10988
10989
10990
10991
10992
10993
10994
10995
10996
10997
10998
10999
11000
11001
11002

041770
041776
042004
042012
042014
042022
042030
042035
042044

042052
042052
042060
042066
042074
042102
042110
042116
042124
042132
042140
042142
042150
042156
042164
042167
042174
042202
042210
042216
042223
042230
042236
042244
042252
042257
042264
042272
042300
042306
042314
042322
042330
042336
042344
042352
042360
042366
042374
042402
042410
042416
042424
042430

02-3EP-77

040456
051522
020073
000135
042114
052123
050106
©24130
020051

026455
026411
004455
025501
051455
025504
042114
050103
046411
004522
046117
047411
004503
051520

055
004455
026504
052101
040504

122
004443
051104
052101
040504

122
004443
051122
025523
044455
025504
047522
026411
(04455
045522
050106
043123
042506
026522
027511
004505
037065
025522
047111

17:50

040440
042440
055522

054105
054105
047111
047504
051105

050106
043055
026455
047411
004520
041520
050055
042525
046505

026504
042114
046217

000
044515
046455
042411
004501
040524
046517
047522
042411
004501
040524
046517
047524
051411
004503
051117
047101
040515
044506
050106
050011
004523
041505
026501
050106
042506
046106
026411
000055
052123

042104
051122
043123

027520
020120
052515
052125
000122

026523
041505
042506
042114
046117
047411
000123
051122
051105

050123
050055
026504

051105
047101
042055
026522

000
021443
040515
042055
026522

000
021443
042524
037074
042102
041011
000104
051104
026522
041125
053122
050106
026411
000055
044123
026503
036107
044506

027122

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.PIL

11003
11004
11005
11006
11007
110038
11009
11010
11011
11012
11013
11014
11015
11016
11017
11018
11019
11020
11021
11022
11023
11024
11025
11026
11027
11028
11029
11030
11031
11032
11033
11034
11035
11036
11037
11038
11039
11040
11041
11042
11043
11044
11045
11046
11047
11048
11099
11050
11051
11052
11053
11054
11055
11056
11057
11058

042436
042444
042452
042460
042464
042472
042500
042506
042514
042522
042530
042536
042541
042546
042550
042556
042560
042566
042574
042602
042610
042616
042624
042632
042640
042644
042652
042660
042666
042667
042674
042702
042710
042716
042724
042732
042740
042746
042754
042762
042765
042772
043000
043006
043014
043022
043030
043036
043040
043046
043054
043054
043054
043062
043070
043076

047411
004520
041520
050055
026522
043501
042455
053455
026455
026505
043501
051055

102
004513
025522
000123
026522
043501
042455
052455
026455
051503
042411
041520
026455
054105
041522
022055

000

055
026455
026455
026455
026455
004455
026455
026455
026455
025455
026455

105
043055
041522
041505
042506
021443
041011
000103
026522
027511

044123
040526
041501

000
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042114
046117
047411
000123
026455
026523
051011
040510
026455
026455
026523

000
052515

046106

026455
026523
051011
042101
026455
040520
026455
051516
000122
023520
023526
050106

026455
026455
054105
026455
026455
026455
026455
051055
026455
026455

000
050130
051520
004526
026455
026501
051123
051515

050106
042506

043111
052514
021503

051455
026504
042114

046106
026455
026455
044515
000105
046106
025455

051102
043501

046106
026455
026455
051104
000105
051104
043055
026524

004504
000104
026523

026455
026455
026520
026455
026455
026455
026455
053103
026455
025455

026455
026455
043055
026411
000055
041526
053122

044123
000103

026524
000105
021443

MACY1l 30(1046) 02-SEP-77 22341 PAGE 209
ERR MESSACES, DATA HEADERS, DATA VECTORS, ETC

ENCH: -ASCXZ. “LDEXP/SYEXP FPINMNUX(DOUT) ERR"

JDATA HEADERS HERE
DHA:
DaB: <ASCIZ. ®-~FPS~ —~FBC~ <=-PEA~ OLD-3¢ OLD-PC OLD-P5%

DAC: «ASCII ™CPUERR MENERR » 3CONT ON NEXT LINE

DHAC: -ASCIZ "OLD-SP OLD-PC OLD-PS"

DHF: «ASCIZ- "-MIER- -MAND- E&-DATA R-DATA™
DiG:s «ASCIZ “ROM### ROMADR E-DATA R-DATA™

Dad: <ASCIZ “RDME## TOTERR S<>S*C BD-IOR BOD-AND™

DHI: «ASCIZ ™ROMADR ~-FIR-- FPPUBRK PRVFPS FPSFEC -FEA--"

DHL: «ASCIZ "R-FPSHI/FEC-E FLGCS> -FIR--"

DHM: -ASCIZ “INSTR. OLD-SP OLD-PC OLD-PS"™

MACY11l 30(1046) 02-SEP-77 22:41 PAGE 210
ERR MESSAGES, DATA HEADERS, DATA VECPORS, ETIC

Dan: -ASCIZ ®R---FLAGS-~~-E R---dHAMI----E"

DHD:  .ASCIZ "E~--~-FLAGS--=--R"

DHP: «ASCII ™BMUBRK » ;coar
DHR: +ASCIZ ™R-FLAGS"
DHQ: «ASCIZ "R-~~FLAGS----E R---JADDR----E"

DHS: <ASCIZ "CSPADR E---FPCNST---R"

DHw: -ASCIZ “EXP°D RCV-D™

DHX3 -ASCIZ *-$¥PsS-"

DRY: -ASCIZ *

m
>
o
£l
[z}
L

DHZ: «ASCIZ "“EXP--~FPS~~RCY -FEC-- -FEA--"

DHAA: «ASCIZ "##SRVC BMSRVC"™

DHAB: «ASCIZ ™"“R-FPSHI/FEC*®
DHAL:
DHAM:
DHANZ +ASCIZ "SHIFT-VALUE"

DHAQ: <ASCIZ ™ACCHp#"

SEQ 0211

SEQ 0231

SEQ 0212
SEQ 0232

eats



PDP-11760 FP11-E HARDWARE DIAGKOSTIC

DQFPEA.P1L

START 003400
STYKLMT= 177774
STPOCT 002610
SUBG4M= 104432
SR 001254
SWREG 000176
sSWo = 000001
S¥00 = 000001
SW01 = 000002
5402 = 000004
Sw03 = 000010
SWo04 = 000020
SW05 = 000040
S¥05 = 000100
5407 = 000200
SW08 = 000400
SW09 = 001000
Sdl = 000002
SW10 = 002000
S¥W1l = 004000
SW12 = 010000
SW13 = 020000
SH14 = 040000
SW15 = 100000
Su2 = 000004
SwW3 = 000010
SW4 = 000020
HLE = 000040
Sdb = 000100
SW7 = 000200
sSws = 000400
SHI = 001000
s0 = 000000
S1 = 177400
T = 000040
T8ITVE= 000014
TXVEC = 000060
TPVEC = 000064
TRAPVE= 000034
TRP0OO4 031000
TRPOLO 031104
TRP114 031126
TRTVEC= 000014
TST1 004026
TST10 005206
TST11 005432

02-SEP-77 17150

275
458
5968

7867

132

831
1624
1538

281

814
103703
743

10474

7151*
92248
9269§
9287¢%

884}

1756¢%-

PDP-11/60 FP11-E HARDWARE DIAGROSTIC

DQFPEA.P11

TST12 006216
TST13 006400
TST14 006576
TST15 006750
TST16 006772
TST17 007374
TST2 004124
rST120 010016
TST21 010252
15122 010362
rST23 010716
TST24 011256
TST25 011556
TST26 011732
TsST27? 012122
TST3 004152
IST30 012422
5131 012510
5132 013040
TST33 013174
TST34 013604
TST3S 013730
TST36 014170
TST37 015256
TST4 004350
PST40 015324
rsT41 015634
TST42 015724
£ST43 016014
TST44 016100
TST4S 016170
TST46 016254
TST47 016420
515 004564
TST50 016464
7ST51 016560
TST52 016650
TST53 016736
rST54 017242
TSTSS 017472
TSTS56 017652
TSTS7 020534
TSTH 004752
TST60 022032
T5T51 022340
75762 022520
TST53 023474
TST64 024226
TST65 025416
TST65 026004
TST67 026212
TST7 005130
TST70 026476
TST71 027064
18T72 027506
TST73 030132

02-5EP~77 17:50

1852
2029
2169
2279
23658
2415
913
2711
2879
2985
32308
33914
3431
3559
3665
980%
3804
3980#
41344
4226¢
4203
4464
4560
1928
986
4988
51758
5203
5274
5343
5414
5483
5546
1155
5647
57704
5790
5859
5920
5050
6165
6612
1379
5914
7052
7127
75028
7662
8225p
8332
8463
15008
8543
8787
89358
9058%

2018¢
2112
22228
2303¢

25894
917

28298

29764
3078

3519%
3629%
37428

38984

44348
4528%
4637¢
4971%
11234
50368

52463
5317¢
5386¢
54578
5535
5632%
1251%
56948

5838¢
59124
6041p
6158%
6276%
66718

69674
T096 ¢
T205%
71508

84068
B8532#

8658#%

MACY11 30(1045)

02-SEP-77 22341

PAGE 232

CROSS REFERENCE TABLE —- USER SYNBOLS

7388

167+
9901

9907
10046

6728
6795
6868
6910
7045

6725
6790
6834
7024
8614
6214

752%

MACY11 30(1046)

769
9904

6732
5797
6872
70124
7047

6730
6792
6842
7025
8618

115 782*

791 830

9907 10046 10474 10518

6735 6739
6799 6809
5878 6880
7015 7016
7048 7049
6737 6744
6802 6804
65847 6851
7027 7029
8621 8624

02-SEP-77 22:41

5742 6749
6811 6813
5882 6892
7017 7021
BS95% 8604
5745 6751
5806 6816
5855 6863
7035 7037
PAGE 233

CROSS REFERENCE TABLE -- USER SYM3OLS

9338

9082
10533

6753
6840
6894
7023
8608

6756
6818
6870
7039

9778

6758
6844
6896
7028
8611

6765
6820
6885
7042

9792

6760
6849
6899
7031
8614

6767
6823
6887
7043

9800

6763
6854
6901
7032
8618

6770
6825
5889
7044

SEQ 0233

SEQ 0253

9807

6772
6858
6903
7033
8621

6779
6827
70124
BS95%

SEQ 0234
SEQ 0254



PDP-11/60 FP11-E HARDWARE DgaGIUSTIC NACYL1 30(1046) 02-SEP-77 22:41 PAGE 211 SEQ 0213

DQFPEA.P11 02-5EP-177 173 ERR MESSACES, DATA HEADERS, DATR VECTORS, ETC SEQ 0233
11059 043077 DiAT: .
11060 043077 101 041503 021443 Daaw: <ASCIT ™ACCH### E-DATA R-DATA®

11061 043104 004443 026505 040504

11062 043112 040524 051011 042055

11063 043120 052101 000101

11064 043124 050106 047111 052123 DHAX: «ASCIZ “FPINSY E~UBRK R~FPSHI/FEC™
11065 043132 042411 052455 051102

11066 043140 004513 026522 050106

11067 043146 044123 027511 042506

11068 043154 000103

11069 043156 DHBI:

11070 043156 040504 040524 051455 DHAY: <ASCIZ "DATA-SET"

11071 043164 052105 000

11072 043167 DHBA: DHBB: DHBC: DHBD: DHBF: DHCA:
11073 043167 105 052455 051102 pusc: «ASCIZ "E~OBRK R-FPSHI/FEC™

11074 043174 004513 026522 050106
11075 043202 044123 027511 042506
11076 043210 000103

11077 043212 051105 032474 030072 DHBE: -ASCIZ ™ERC5:0> E-CNTR/EXPNT-R™

11078 043220 020076 026505 047103 -

11079 043226 051124 042457 050130

11080 043234 052116 051055 000

11081 043241 105 052455 051102 oOHBA: «ASCIZ "™Eg-UBRK -FPS-- ERCB:0> R-FPSHI/FEC™
11082 043246 004513 043055 051520

11083 043254 026455 042411 036122

11084 043262 035070 037060 051040

11085 043270 043055 051520 044510

11086 043276 043057 041505 000

11087 043303 111 052116 043505 DABJ: +ASCIZ “INTEGER™
11083 043310 051105 000

11089 043313 055 050106 025523 DHBL: +ASCIZ ®-FPS--"

11090 043320 000055

11091 043322 051120 027126 050106 DHBD: «ASCIZ “PRV.FPS EXPD~~FPS$S--RCVD EXPD--FEC--RCVD"
11092 043330 020123 054105 042120

11093 043336 026455 050106 026523

11094 043344 051055 053103 020104

11095 043352 054105 042120 026455

11096 043360 042506 026503 051055

11097 043366 053103 000104

11098 043372 050106 047111 052123 DpHCC: «ASCIZ “FPINST E---CPOERR---R O=TRAP/-1=NO.TRAP™
11099 043400 042411 026455 041455

11100 043406 052520 051105 026522

11101 043414 025455 004522 035460

11102 043422 051124 050101 026457

11103 043430 036461 047516 052056

11104 043436 040522 000120

11105 043412 026505 026455 054105 DHCH: «ASCIZ "E-~-EXPNT---R"

11106 043450 047120 026524 026455

11107 043456 000122

11103

11107

11110 JOATA ADDRESS VECYOR
11111 -EVEN

11112 043460 DTA:

11113 043460 002612 002514 002616 DTB: - #0RD FPS,FEC,FEA,OLDSP,OLOPC,DLDPS, 0
11114 043466 002772 002766 002770

PDP-11/60 FP11-E HARDWARE DUAGNOSTIC MACY1l 30(1046) 02-SEP-77 22:41 PAGE 212 SEQ 0214
DQFPER.211 02-SEP-T77 17:50 ERR MESSAGES, DATA HEADERS, DATA VECTORS, ETC SEQ 0234

11115 043474 000000

11116 043476 177766 177744 DTC: «WORD CPUERR, HEMERR 3COST ON NEXT LINE
11117 043502 002772 002766 002770 DTAC: «#0RD oLose,0LDPC,OLDPS,0

11118 043510 000000

11119 043512 DTL:
11120 043512 Dra:
11121 043512 [ ¢ H

11122 043512 002746 002750 002754 DIF: «WORD EREGO,EREGL,EREG3, EREG2,0

11123 043520 002752 000000

11124 043524 002756 002750 002752 DTG: - WORD EREG4,EREG1,EREG2 3CONT ON NEXT LINE
11125 043532 002754 000000 «#ORD EREG3,0

11126 043536 001302 001316 001320 DTH: «WORD SREGO,$REGH,SREGT,$RECL1,SREGCE2,0

11127 043544 001324 001326 000000

11123 043552 002756 002760 002754 DTI: « WORD EREG4,EREG5,EREG3,$FPS ;CONT DN WEXT LINE
11123 043560 002610

11130 043562 002750 DYO: «WORD EREG1 JCONT ON HEXT LINE
11131 043564 DTAB:

11132 043564 DTAQ:

11133 043564 002745 000000 DTR: «WORD EREGO,0

11134 043570 002750 DTS:3 -WORD ERESL 3CONT DN NEXT LINE
11135 043572 002752 002746 000000 DTP: - WORD EREG2,EREGO,0

11136 043600 002610 000000 DEX: «WORD $FPS,0

11137 043504 002610 002612 002614 DTZ: «HORD  SFPS,FPPS,FEC,PEA,O
11138 043612 002616 000000
11139 043616 002630 002746 000000 DTAAS - MDRD UBCHTR, EREGO,0

11140 043624 DTAY: DTBI: DTBJ: DIBL:
11141 043624 002750 000000 DTAL: «WORD EREG1,0
11142 043630 DTAM:

11143 043630 002756 000000 OTAN: « WORD EREG4,0

11144 043634 002774 002772 002766 DTM:s «WORD FPINST,OLDSP,0LDPC,0LDPS,0
11145 043642 002770 000000

11146 043646 DTAT:

11147 043646 002746 002646 002656 DTAD: -WORD EREGO,MFACO,MFAC1,0

11148 043654 000000

11149 043656 002752 002750 002746 DTAX: «#0RD EREG2,EREG1,EREGO,0

11150 043664 000000

11151 043666 002754 002752 002750 DTBH: - WORD EREG3,EREG2,EREG],EREGO,0
11152 043674 002746 000000

11153 043700 002754 002746 002752 DTBE: «¥ORD EREG3,EREGO, EREG2,0

11154 043706 000000

11155 043710 DYBA: DTYBB: DTBC: DTBD: DTBF: DTCA:

11155 043710 002754 002746 000000 DTBG: «WORD EREG3,EREGO,0

11157 043716 002752 002750 002746 DICC: «WORD EREG2,EREG1,EREGO, EREG3, 0

11158 043724 002754 000000

11159 043730 002746 002750 002752 DTBO: «WORD EREGO,EREG1,EREG2,EREGI,EREGS, 0
11150 043736 002754 002756 000000

11161 043744 002746 002750 000000 DTCH: - WORD EREGO,EREGL,O

11152

11153

11154 3PLOATING POINT DATA VECTORS

11165 <EVEN

11166 043752 044370 002646 044476 OV1: «WORD EACO,MFACO, RACO,MFAC2, O
11167 043760 002666 000000

11158 043764 044572 002546 044414 DV2: - #0RD HACO,MFACO, EAC2,MFAC5, RAC2,MFACY, O
11169 043772 002726 044522 002706

11170 044000 000000
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11171
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-SEP-77 17350

044572
002716
000000
044510
002666
044572
002656
044522

044370
002656
044604
002676
044414
(144572
002656
000000
044510
044356
044464
044572
002656

044572
002656
044522
044772
002656

044666
002656
044725

044742
002656
044742
044762
002656
045016
045032
002656
044402
002656
044476
045060
002656

044356
002646

054105
041503
054105
030103
054105

002646
044510

002656
000000
002646
044510
002676

002646
000000
002706
044522
002666
002546
044510

002646
002646
002656
002646
000000

002546
044414
002676
002646
000000

002646
044710
002676

002646
000000
002545
002646
045002
002676
002546
000000
002646
000000
002646
002646
000000

003164
000000

042120
000072
042120
000072
042120

044402
002676

044522

044402
002666
000000

044476

044630
0027156
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
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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
044770
044772
045000
045002
045010
045016

02-52P-77 17:50

030503
054105
031103
034105
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
042126
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
056506
056506
055506
042440

000072
042440

MACY1i 30(1045) 02-SEP-77 22:41 PAGE 213

ERR MESSAGES, DATA HEADERS, DATA VECTORS, EXC
D¥S: «WORD HACO,MFACO, EBAC1,MFACS, RAC1,NFAC3, O
OVAD: - HORD RAC1,NFACL, RAC2,MFAC2, O
DVAE: «HORD AACO,MFACO, EACL, NFECLl, RAC1, NFAC2, RAC2,MFAC3,
oVBJ:
DVAF: «WORD EACO,MFACO, RACO,NFAC1, O
Drac: ~¥ORD HAC1,MFAC4, HAC3, NFAC3, RAC2,HFACS, EAC2,MFAC2,
DVAH: -HORD HACO,MFACO, EAC1,MFAC1, RAC1,MFAC2, 0
DVAI: «WORD RAC1,MFACO, O
0¥AJ: «HGRD EACK ,NFACO jooar
DVAK: «~HORD RACX,NFAC1, O
DYAL: - d0RD HACO,NFACO, RAC3,NFACL, O
D¥BO3
DVAV: «HORD HACO,MFACO, HACL,MFAC1, EAC2,MFAC2, RAC2,MFAC3,
[ H -WORD EBSF,MFACO, EADF,MFAC1, O
DVBI: :
DVaM: -WORD AC6SF,MFACO, ACODP,MFAC1, EKPRES,MFAC2, RCVRES,MFAC3,
DVBB:
DVBA: +WORD EASF,MFACO, EBOF,MFACL, O
DVaC: ~40RD EASF,NFACO, O
DVBD: «WORD EADF,NFACO, EBSF,MFAC1, EXEAEB,MFAC2, RCEAEB,MFAC3,
DV¥BF: - #0RD SDEADF MFACO, SSEBS?,NFAC1, O
DVBL: -WORD EAC1,MFACO, RAC1,MFACL1, ©
D¥3M: «#0RD RACO,MFACO, O
DVBN: «WORD EACIR3,NFACO, RACIR3,NFAC1, O
DVCD: DVCF: DVCG:
DVCE: « HORD EACX,FPSEFZ, RACX,MFACO, O
JRARDOM ASCII MESSAGES FOR ABDVE:
EACX: «ASCIZ ™EXPD ACC:®
EACO: <ASCIZ “EXPD ACO:"
EACL: «ASCIZ ™EXPD ACl:®

MACY11 30(1046)

EAC2:
EAC3:
EACA:
EACS:
RACX:
RACO:
RACL:
RAC2:
RAC3:
RAC4:
RACS:
HACO:
HACL:
HAC2:
HAC3:
HAC4:
HACS:
AC6SFs
ACODF:

EXPRES:

RCVRES:

EASF:
EBDF:
EADF:
EBSF:
EXEAER:

RCEAES:

«ASCIZ
«ASCIZ
«ASCIZ
«ASCIZ
«ASCIZ
«ASCIZ
«ASCEZ
-ASCIZ
«ASCIZ
«ASCIZ
-ASCIZ
«ASCIZ
-ASCIZ
.ASFIZ
-ASCIZ
«ASCIZ
«ASCIZ
-ASCIZ
+ASCIZ
«ASCIZ

«ASCIZ

«ASCIZ
-ASCIZ
«ASCIZ
-ASCIZ
«ASCIZ
<ASCIZ

02-SEP-77
ERR MESSAGES, DATA HEADERS,

"EXPD
"EXPD
"EXPD
"EXPD
"“RCYD
"RCYD
"RCVD
"RCYD
“RCYD
"RCYD
"RCVD
"HFPP
"4FPP
"HFPP
"HFPP
"HFPP
=4FPP

AC2:®
AC3:"®
AC4:"™
AC5:z™
ACC:™
ACO:"
ACl:"*
AC2:™
AC3:*
AC4z™
ACS:®
ACO:*®
AC1z®
AC2:"
AC3:™
AC4:®
AC5:™

“ACSLSFI:™

PACOCDFI:™

22:41 PAGE 214

DATA YECTORS,

"EXPD RESULT:"

“RCVD RESULT:™

MEALSFI:®

"EBLDFI:™

"EACDFI:"

"EBLSFI:"

TEXPD EA+£B:"

"RCYD EA¢EB:"

ETC

SEQ 0215
SEQ 0235

SEQ 0216
SEQ 0236
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DQFPEA.P11 02-SEP~77 17350 ERR MESSAGES, DATA HEADERS, DATA YECTORS, ETC SEQ 0237

11283 045024 025501 041105 000072

11284 045032 042123 042457 055501 SDEADF: .ASCIZ ™SD/EALDFI:*®
11285 045040 043104 035135 000

11286 045045 123 027523 041105 SSEBSF: .ASCIZ “SS/EBLSPI:®
11287 045052 051533 056506 000072

11288 045060 054105 042120 040440 EACIR3t .ASCIZ “EXPD AC1/RITEI:™
11289 045066 030503 051057 052111

11290 045074 031505 000072

11291 045100 041522 042126 040440 RACIR3t .ASCIZ “RCYD ACl/RITE3:"™
11292 045106 030503 051057 052111

11293 045114 031505 000072

11294 ~EVEN

11295

11296

11297 3THE END

11298 000001 «BND

POP-11/50 FP11-E HARDWARE DIAGNOSTIC MACY1l 30(1046) 02-SEP-77 22:41 P\GE 217 SEQ 0213

DQFPEA.P11 02-SEP-77 17250 CROSS REFERENCE TABLE -- USER SYMBOLS SEQ 0238

ABASE = 000000 386

ACD41 = 000000 386

ACDW2 = 000000 386

ACPUOP= 000000 386 401

ACO =3$000000 197% 2384 2386 2608* 25610% 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 1024+ 4051+ 4052* 4079* 4080*  4145* 4146* 4169* 4170*
4246* 4254 4449* 4450* 4451 4545* 4545* 4547 4657* 4658 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 5470
5548%  $635* §702*  5704* 5706* 5781+ 5849* $850* 5923* 5925 5934 5935% 6051*
6053 6061* 6172* 6179*%  6290* 6297 6691* 6692 6696 6988* 5989* 6993 T111%
7112 7116 7215* 7258* 7563  7856* 8235* 8244* 8416* 8423 8551* 8558 8726%
8740 8872* 8385 9007* 9021

ACOULF 044677 11200 11264¢

AC1 =3000001 1984 2416* 2418 2644 2646* 2648* 2650 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 5T11* 5716 5785% 57817 5856
5942+ 5947 5066* 5071 6173* 61856 5291* 6296 6686* 6691 6983* 698R T216%
7223 7259 7266 7568 7861 8237+ 8239 8240 8245+ 8247 8252 8299+ 8300
8305 8417+ 8419 8420 8424* 8426 8431 8552% 8557 8727* 8741 8373+ RR86
9008* 9022

AC2 =%000002 199% 2448* 2450 2680* 2682%  2684* 2686 2884* 2BR6 2888« 2899 3088+ 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 1217+
7224 T7260* 7267 7569 7862 8252* 8253* 8258 8305* 8306+ 8310 8431* 8432*
8437 8557+ 8558* 8564 8728* B742 9009 9023

AC3 =3000003 2008 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* 3279 3283* 3287 3301~ 3304 3321* 3322 3324 3328 3408+ 3414
3536% 3542+ 3758* 3768 3990* 3991 4013* 4019 4046* 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 5466* 5471 8239+ 8253 8294+ 8295 8306

8419+ 8432

AC4 =3000004 gn;n gg::' 2852 3128 3168* 3170 3282% 3323+ 4165* 4170 4782 4783 5048*
5086*

ACS =2000005 2028 2086* 2888 4815* 2816

ACS =3000006 203 3996 4024 4052 4080

AC6SF 044666 11200 112624

ACT =3000007 204¢%

ADDDO1 022030 6710 6913%

ADO¥O = 000000 386

ADDW1 = 000000 386

ADOW10= 000000 386

ADDA11= 000000 386

ADOW12= 000000 386

ADOWL3= 000000 386

ADDW14= 000000 386

ADDW15= 000000 386

ADDW2 = 000000 386

ADDW3 = 000000 386

ADDW4 = 000000 386

ADDd> 000000 386
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ADDW6 = 000000 386

ADDWT = 000000 386

ADDWB = 000000 386

ADDW9 = 000000 386

ADEVCT= 000000 386 392

ADEVH = 000000 386

AENV = 000000 386 397

AENVM = 000000 386 398

AFATAL= 000000 386 389-

ALTN = 125252 2268 227

ALTP = 052525 2244 225 7505 17153

ALT4N = 170360 2298

ALT4P = 007417 228§

ANADR1= 000000 386

AMADR2= 000000 386

ANADR3= 000000 386

AMADRe= 000000 386

ANANS1= 000000 186

AMANS2= 000000 386

ARANS3= 000000 386

AMANS4= 000000 386

AMSGAD= 000000 186 394

AMSGLG= 000000 386 395

AMSGTY= 000000 386 388

AMTYP1= 000000 386

AMTYP2= 000000 ) 386

ANTYP3= 000000 386

ANTYP4= 000000 386

AB = 125252 227§ 667 668 669 578 680 688 4567 4576 4585 4594

AP = 052525 225% 662 663 664 617 678 685 4570 4579 4588 4597 6049 6109

APASS = 000000 386 391

APRLIOR= 000000 386

APTCSU= 000040 10118  10228%

APTENY= 000001 780 9894 10111 10184 102268

APTSIZ= 000200 102258

APTSPO= 000100 10113 10186  10227%

ASH641= 104430 5965 5966 5087 5088  10358%

ASHG644= 104431 7574 7575 7870 7871  10369%

ASWREG= 000000 386 399

ATESTN= 000000 386 390

AONIT = 000000 386 393

AUSWR = 000000 386 400

AVECT1= 000000 386

AVECT2= 000000 386

A01$ 020650 6721%

0025 020700 6728%

A03§ 020730 57354

A04$ 020760 57428

1055 021010 57494

A063 021040 67568

AOTS 021070 5753¢

A108 021120 57704

AllS 021150 57714

A12§ 021200 67884

135 021230 6795#

Al4s 021260 5802¢

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC MACYLl 30(1045) 02-SEP-77 22:41 PAGE 219 SEQ 0220
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155 021310 5809¢

AL6$ 021340 58168

A17s 021370 5823¢

A205 021420 6830%

A21$ 021450 68408

1225 021500 5847

A23$ 021530 68543

A215 021560 6851¢

A25% 021610 6868%

1255 021640 5878¢

A27s 021670 68854

A305 021720 5892¢

A31$ 021750 6899%

0325 022000 59064

BGNMES 003242 714 804

BGNPCT 003732 815¢ 817

BITO = 000001 126 5960 5084 7972 1973 1988 8018

BITOO = 000001 1168 126 1776

BITO1 = 000002 115§ 125 1774

BITO2 = 000004 114§ 12¢

BITO03 = 000010 113 123 7809 9490

BITO4 = 000020 112¢ 122 9489 9916

BITOS = 000040 111 121 8812 9488

BIT06 = 000100 1108 120 9487

BIT07 = 000200 1094 119 8816 8973 9228 9486 9519

BIT08 = 000400 108§ 118 8835 9485 9792

3IT09 = 001000 107¢ 117 9800 9904

BITL = 000002 1258 7972 7973 1987 8020 8025 8030

BITIO = 002000 106§ 1893 9859

3IT11 = 004000 105§ 9807

BITI2 = 010000 1048 830

BIT13 = 020000 103 9866

BIT14 = 040000 1028 1805 1816 9334 9718 9917

BIT1S = 100000 101f 1805 1816 8717 8719 8865 8988 8990 9255 9753 10422 10429

BIT2 = 000004 1248 7970 7971 7985 7986 8019 3020 8024 8029

8IT3 = 000010 1238 1884 7970 7971 7985 7986 8018 8025

BIT4 = 000020 122§ 1884 7968 7969 7984 8017

BITS = 000040 121% 898 1884 7968 7969 7983 3023

BIT6 = 000100 1208 827 898 7966 7957 7981 7982 8019 9936

BIT7 = 000200 1198 4278 7966 7967 7981 7982 8024

BIT8 = 000400 118¢ 898

BIT9 = 001000 1176 938

BPTVEC= 000014 1334

CCONLY= 177760 252¢

CLROW = 104411 1002 1405 1765 2047 2142 2252 10353¢

CLRFP = 104413 1659 1817 2141 2251 103554

CLRUB = 104415 1009 1027 1460 10357

CHMPXXM= 104427 103678

CMP324= 104426 3095 3114 3136 3157 3 3248 3268 3290 3311 3331 4456 5789 6995
7118 8566  10366H

CMP64N= 104425 4552 4662 4693 4724 4755 4788 1821 4987 5055 5075 5094 5112 5130

5194 5202 5265 5273 5334 5342 5405 5413 5474 5482 5646 3717 5858
5950 6074 6187 6304 6698 7229 7237 7269 7278 8261 8313 8440 8745
8755 8889 8899 9026 9036 9041 103654

CNDSES= 104405 7504 7752 103493

CODEA 025256 7139 8oB1g
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CODEB 025316
CODEC 025356
CODED 025376
CODEI 006016
CODEJ 005712
CpUBRK= 177770
CPUCCR= 177746
CPUERR= 177766
CR = 000015
CRLF = 000200
1] = 000200
DSLOAT= 104420
DDISP = 177570
0AA 042052
DARA 043022
DAAS 043040
DHAC 042142
DHAL 043054
DHAN 043054
DHAN 043054
DHAQ 043070
DHAT 043077
DHAU 043077
DHAX 043124
DHAY 043156
DHB 042052
DHBA 043167
DHBB 043167
DHBC 043167
DHBD 043167
DHBE 043212
DHBF 043167
DHBG 043167
DHBH 043241
DHBIL 043156
DHBJ 043303
DHBL 043313
pLETH 043322
DHC 042124
DHCA 043167
DHCC 043372
DHCH 043442
DHF 042167
DHG 042223
DHH 042257
DHI 042322
DHL 042374
DAY 042430
DHY 042464
DHO 042522
DHP 042541
DHQ 042560
DHR 042550
DHS 042616
DAW 042644
DHX 042660

02-SEP-77 17350

7803
7812
7817
1878
l?gl
2108
211
208¢
41
428

475
110288
443

8110#
81408
81623
19088
1780
993

1275
714
10128
6214
8563
347
109598
110484
110518
109708
11053
110543
11055
110578
11059
11060¢
110648
110708
109608
11072¢
110728
110728
549
110778
110728
11073¢
11081%
110698
11087
11089¢
110913
431
497
11098¢
11105¢
109748
109793
109843
459
109978
11002¢
11007g
11012¢
110158
11019¢
110178
110244

445

PDP-11/60 FP11-E HARDWARE DIAGNASTIC
DIFPEA.P11

DHY
DHZ
DISPLA
DISPRE
DIVEOL
DSWR
oTA
DTAA
OTAR
DTAC
DTAL
DTAY
DTAN
DTAQ
DTAT
DT AU
DTAX
DrAY
0rB
DTBA
[ 4:1]
orsc
0TBD
DIBE
DTAF
DTBG
DTBH
or8Ir
orsJ
DTBL
DTBO
oTcC
DYCA
orce
orCH
DIF
DTS
oTH
orr
DTL
o™
oy
DTD
ore
orQ
OTR
DTS
orx
0tz
DYAD
DVAE
OVAF
DVAG
DVAH
DVAI
DYAJ

"

042667
042765
001256
000174
022336
177570
043460
043616
043564
043502
043624
043630
043630
043564
043646
043646
043656
043624
043460
043710
043710
043710
043710
043700
043710
043710
043666
043624
043624
043624
043730
043476
043710
043716
043744
043512
043524
043536
043552
043512
043634
043512
043562
043572
043512
043564
043570
043600
043604
044020
044032
044054
044066
044110
044126
044134

02-SEP-77 17:50

110323
441
347
278¢

7007
478
425
479
481
477
525
527
529
515
531
533
539
541
427
543
545
547
509
551
553
555
557
559
561
563
569
429
495
499
571
451
453
455
457
461
463
455
167
469
4711
473
475
143
441
483
485
511
489
521
523
515

11043
768*
776

7051%
346

11112¢

11139¢

11131%

111173

111418

11142¢

11143

11132¢

11146¢
11147¢

111498

11140§

11113%

11155¢

11155

11155¢
549

11153

11155¢

111568

11151¢

111408

111408

11140%

11159¢
431
497

11157¢

111613

11122¢

111248

11126¢
459

11119¢

111444

11121%

111303

1113s¢

111204

11133¢

11134§
445

11137¢

111748
487
513
491
527

525
11189%

MACY11 30(1046) 02-SEP-77 22341 PAGE 220
CROSS REFEZRENCE TABLE -~ USER SYNBOLS

18598
1397+

1301
719
10167
6220
8790
768

11072#

433
11072¢

10990%

447

MACY11 30(1045)

9228
728

8791

10967%

449

11116
10187 10157

8939 8940 103608

110308
02-SEP-77 22:41 PAGE 221

CROSS REFERENCE TABLE -- USEZR SYM3OLS

176%

787

111558

433
111558

11128¢

147

11176¢
111808
11182¢
529
11188¢

9822+

11116¢

449

537

9858*

111368

111858

SEQ 0221

SEQ 0241

SEQ 0222
SEQ 0242



PDP-11/60 FP11-E HARDWARE DIAGNOSYIC

DQFPER.P11

DYAK 044140
OVAL 044146
ovan 044214
DYAY 044160
DVBA 044236
D¥8B 044236
oVBC 044250
D¥BD 044256
over 044300
DVRH 044202
DVBI 044214
ovBJ 044054
DYBL 044312
DYBN 044324
DVBN 044332
DVBO 044160
DvCco 044344
ovCE 044344
DVCF 044344
D¥CG 044344
[ 151 043752
ov2 043764
ov3 044002
DNCHTR 002636
DWESCP 002634
DWFLAG 002644
DWICRT 003000
D¥LDOP 002640
DWLOPC 002632
DWOLOP 002642
ONSCNT= 000006
DW11LC= 177546
DW11LI 030500
DW1lLV= 000100
DO1S 022162
D02$ 022176
D035 022212
D04s 022226
00535 022242
D06$ 022256
D075 022272
D10$ 022306
D11§ 022322
EACX 044356
EACO 044370
EAC1 044402
EACIR3 045060
EAC2 044414
EAC3 044426
EAC4 044440
EACS 044452
EADF 044762

02-SEP-77 17:50

435

5174
2672*
4646+
5976%
9762%

6144

618#

555§

214#

706

215¢
70158
7019%
70234
7027¢
70314
7035¢
7039¢
7043¢
T047#

11189
11166
1171
11215
11168
11230%
112324
112348
11197

a7
519
112008
111943
112043
112033
112064
549
112104
11197§:
111998
11179%
112128
112145«
112158
11193
11217#
112184.
112173
11217
111664
449
4“7
826%
9140
9130
825*
1153+
2708+
4677+
7103
10397
9112
9120
656
827+
91128
706

11218
11180
11176
11288%
11182

11207

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

DQRFPEA.P11

EADJ = 104424
EADJT 031530
EASF 044742
EBDF 044752
EBSF 044772
EMA 035656
EMAA 037116
EMAB 037141
EMAC 037211
EMAD 037254
SMAE 037330
EMAF 037356
EMAG 037413
EMAi 037460
EMAI 037525
EMAJ 037570
EMAK 037615
EMAL 0376456
EMAM 037701
EMAN 037740
EMAD 040004
ENAP 040036
EMAQ 040070
EMAR 040107
EMAS 040153
EMAT 040220
EMAU 040255
EMAV 040312
EMAW 040345
EMAX 040401
EMAY 040435
EMB 035656
EMBA 04047s
ENB3 040533
EMBC 040570
EMBD 040620
EMBE 040724
EMBF 040765
EMBG 041032
EMBH 041101
EM8I 041155
EMBJ 041224
gMBK 040661
EMBL 041270
EMBM 041333
EMBN 041401
EMBD 041451
ENC 035710
EMCA 041504
EMCB 041547
EMCC 041612
ENCD 041650
ENCE 041701
SYCF 041732
EMCG 041763
EMCH 042014

02-$EP-77 17:50

8710
9470
11204
11204
11197
425
479
481
477
483
485
487
489
491
493
521
523
525
527
529
513
511
515
517
519
531
533
535
537
539
541
427
543
545
547
549
551
553
555
557
559
561
509
563
565
567
569
429
495
1497
499
501
503
505
507
571

8827

9485§
11206
11274¢
11207
10558§
10683¢
10687¢
10694#
10700¢
10708¢
10712
10717#
10724¢
107313
10737
10741¢
107468
107518
10757
107563
107684
10773%
107768
10783¢
10790%
10795¢
10800¢
108058
108108
10815¢
10559%
10821%
10827
10832¢
108364
10848%
10854%
10861%
10868%
108768
10883¢
10842¢
10889¢
10895%
10902¢
10909%
105648
109144
10920§
10926¢
10931¢
10936¢%
10941
10946¢
10951

NACY11 30(1045) 02-SEP-77 22341 PAGE 222
CROSS REFERENCE TABLE -- USER SYNBOLS

1119084
11191¢

112078

11168¢
111718
9116%
9142
9759
826
1635
2840*
4708*
7249

9145+

9147«
825

9062*

11222
11224
11185

11194

112763

MACY1l 30(1045)

8982
112723
11278%

9145*
9760%
10391+
1759+
1764*
2876*
4739*
7552*

9761
9763*

9764
9846

11212
11228

103644

9764*
10390*
10394+

2023+

2026*

2982

4770%

1789*

10397*
9765
9936*

11226

10396
10393+

9146

2117+
3399
4803*
8243

9765
2221*
3527+
5544
8298*

10396
2376*
3637*
5701%
8540*

02-SEP-77 22341 PAGE 223
CROSS REFERENCE TABLE -- USER SYNBOLS

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



PDP-11/60 FP11-E RARDWARE DIAGNOSTIC NACY11 30(1046) 02-SEP-77 22:41 PAGE 224 SEQ 0225

DQFPEA.P11 02-SEP-77 17:50 CROSS REPERENCE TABLE ~- OSER SYMBOLS SEQ 0245

ZMD 035734 433 10568¢

EME 035761 431 10572%

EMEL 036007 439  10576#

EME2 036037 441 10581¢

EME3 036067 443 10586#

EME4 036116 445  10590¢

ENES 036140 447 10593

ENES 036166 449  10597%#

ENF 036215 451  10601%

ENG 036252 453 105068

EMH 036307 455 106114

EMY 036333 457 106158

EMJ 035407 459  10623g

ENX1 036462 435 10631#

EMK2 036511 437  10635%

EML 036540 461  10639%

ENM 036611 463 10546%

EMN 036647 465  10652#

EM0 036677 467 106578

ENP 036720 459  10660%

EMQ 036762 471 106668

EMR 037023 473 10672¢

£MS 037070 475 10579¢

EMTVEC= 000030 1368 749 750*

EMV001 001406 425¢

EXV002 001416 @218

EMV003 001426 429%

EMV004 001436 4318

EMVO0S 001446 433¢

EMV005 001456 435§

EMVO07 001466 478

ENVOL0 001476 439¢

EMVO1l 001506 [Tst]

EMV012 001516 443

EMV013 001526 4453

EMVO14 001536 U1y

ENVO15 001546 449g

EMVO16 001556 4513

EMVO1T7 001566 453¢

TMV020 001576 455¢

ENV021 001606 4574

£MV022 001616 459§

£MV023 001626 461g

EMV024 001636 463

IMV025 001646 465¢

EMV026 001656 467¢

EMV027 001666 4698

ENV030 001676 471%

Tq4v031 001706 473¢

EMV032 001716 475¢

EMV033 001726 4778

£Mv034 001736 419g

EMV035 001746 481y

EMV036 001756 483§

EMV037 001766 4854

ZMV040 001776 437

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22341 PAGE 225 SEQ 0225

DQFPEA.P11 02-SEP~77 17:50 CROSS REFERENCE TABLE -- USER SYMBOLS SEQ 0246

E4V04l 002006 4898

EMV42 002016 4914

SMY043 002026 493

EMV044 002036 495§

EMV045 002046 497

ENVD46 002056 499¢

EMV04T 002066 501#

£EMV050 002076 503§

EMVOS51 002106 505§

EMV0S2 002116 5074

EMV053 002126 5098

ENVO54 002136 511§

EMVUSS 002146 513%

EMVU55 002156 S154

EMVOST 002166 517¢

EMV050 002176 5194

EMVU61 002206 521¢

EMV062 002216 523§

EMV063 002226 5254

EMV064 002236 5278

EMVU65 002246 529%

EMV0S6 002256 5314

EMV067 002266 533¢

ENVOTO 002276 5354

EMVOTL 002306 5374

EMVOT2 002316 539§

EMVOT3 002326 S41#

EMVOT4 002336 543§

EMVOT5 002346 545§

EMVO75 002356 5478

EMV0OTT 002366 549§

EMV100 002376 551§

EMV101 002406 553§

EMVI02 002416 5558

EMV103 002426 5578

ENV104 002436 559§

EMV105 002446 5618

EMV106 002456 563#

EMVI0T7 002466 5658

EMV1L0 002475 5578

ENVIIl 002506 569%

EMVI12 002516 STLE

EMVI13 002526 573

EMV1i4 002536 575§

EMV115 002546 5778

EMVI16 002556 5798

EMVILT 002566 581%

ENV120 002576 5834

ENPDCT 002776 6504 816

EOFLO = 000010 8598% 8608 8611

EREGO 002746 8354  9847* 11122 11133 11135 11139 11147 11149 11151 11153 11156 11157 11159
11161

EREGL 002750 6364  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

EREC4 002756 639¢ 9851* 11124 11128 11143 11159



PDP-11/560 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.P11

EREGS
EREGS
EREGY
ERRPNI=

ERRVEC=

EUFLO =
EXEAEB
EXPRES
EXT001
EXT002

14 =
FALUOL
FEA

FEC

FLXFRA=
FPALTN
FPALTP

FPANIN
FPANMS
FPANOO
FPAPAN
FPAPIM
FPAPMS
FPAPOO
FPEMAZ
FPESCP
FPINST
FPLENF

FPMOAN
FPMOAP
FPMOIY
FPDONES
FPPEND
FPPILT
FPPNFP
FPPONE
FPPRTI
FPPVEC=
FPS
FPSEFZ

FPSO
FPSl
FPTPOK
FPZEAN
FPZEAP
FPZERO

noa

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
147717
002622
003104
003070
003060

02-SEP-77 17350

6408
6418
6428
989
2477

[ 3413
675¢

9852«
9853+

5202

5273
5646
9213
9127
3394~
10072

3988

92168
91558
91788

9176
702
8735+
3086
3268

9165

5044
2021

PDP-11/60 FP11-E HARDWARE DIAGNDSYIC

DAFPEA.P11

FPZOIM
FPOO11
FP1100
FSPDOL
FIN =
F1pP =
GETBRK
GNS =

GTEAES
HACO
HAC1
HAC2
HAC3
HACA
HACS

[
o«
oW

LOGCAD=
LOGCAT=
LOGCUA=
LOGFLG=
LOGJIAM=
LOGPBA=
LOGSVC=
LOGWHM=
LDOPNT=
Lprire

MAPADR
MAS
dED

Hou

MEMERR=
MPACO

003114
003036
003054
015254
140200
040200
005724

LT Y

013334
044572
044604
044616
044630
044642
044654
000011
000020
000377
000012
17717177
077777
000106
000107
000103
000104
000100
000102
000101
000105
104407
002645

024752
170007
076500

177744
002646

u

02-8EP-77 17:50

4072
6824
6708
674%

4831
240%
239%

1784
271

10357
10370
4237
111568
11182
112544
11182
112588
11260%

4449

4927

1876%
10344
10358

42958
11171
11194

11256%

711

747
7594

14

1029
1034

MACY11 30(1045)

11128
9854

1266
2541
3276
4167
5083
5939-
8428
7165
9789*
8621

6217
11113
8881*
7227
5254

5178
5942

9201
8750
3095
3278
9200

5055
3087

11137
9017+
7571
5328
5194
6066

5413

9756*
3632~

4046

92128«
8880
3105
3290
9212

5065
3088

MACY11 30(1045)

CROSS REFERENCE

4545

10345
10359

11176
11252

10126
748%

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-T7 22341 PAGE 226
CROSS REFERENCE TABLE -~ USER SYNBOLS

9163*
7572
5394
5249
6173

10451*
3746*

4074

8894
3114
3300

9757*

5075
3106

02-58P-77 22341

9195%
7864
5465
5265
7216

10454~
3982*

9016%
3124
33n

10452

5085
3107

TABLE -~ USER SYMBOLS

5105

10347
10361

11191

10161

3154~
3256%
3330

5106

10349
10362

11194

10167

2044
2993
3650
4690
5327
6990
9748*

5943

937
1514
2257
9182
9752

2393

2592*
2709
3089*
3155%
3267*
3331

1802 2038
2881 2988
3538 3644
4654 4685
5251 5322
5688 6985
9003 103504
1254 1259
11113 11137
7865 10363
6172 7217
5320 §334
4229*  4276*
9031 9162*
3135 3146
3321 3331
10455*

5094 5104
3239 3240
PAGE 227
5123 5124
10350 10351
10363 10364

11250%

2138 2248
3090 3109
37170 3907
4721 4752
5397 5467
7113 7220
9909* 9934
9012

933 996
1557 1645
3418 3546
9184 9191
975¢ 9911
2403* 2410
2601* 2602
2710 2716
3093*  3094*
3156* 3157
3268 3287*
3400* 3401*

5389

4349

9188*

3157
11218

5112
3259

1229

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
3177

5130
3990

10354
10367

2452
31N
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
3177
3308+
3535

SEQ 0227
SEQ 0247

5553

9697~

3248

4018

SEQ 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.

MFACL

MFAC2

-~
=]
[T T ]

r11

002656

002666

002676

002706
002716

002726

002736
170004
170005
100000
171711717
177776
000000
003722
002623
000377
003335
025156
025164
025210
002766
002770
002772

02-SEP-77 17350

3639
4442
4719
5190*
5645*
5934
6290
7556%
8416
8790
8995
11188
11218
626§
2614*
2859*
3758
4658*
5054*
5130
5561
5963
7116*
7857
8456*
8873
11191
627%
6074
7575
8275*
8884
628¢%
8240*
629%

86008
7264
7798
7811
8003
645§
6464#
647#

3647
4450
4724
5194
5646

9105
2308*
8604
833
8003
7816
80174
9125*
9126*
9124*

PDP-11/60 FP11-E HARDWARE DEIAGNOSTIC

DAFPEA.®11

PC =3000007
PIRI = 177772
PIRQVE= 000240
PRO = 000000
bRl = 000040
PR2 = 000100
PR3 = 000140
PR4 = 000200
PR3 = 000240
PR6 = 000300
PRY = 000340
PS = 177776
1] = 177776
PHRVEC= 000024
P13Z2 = 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
RCSPO0= 000100
RCVRES 044725
RESTRP 003664
RESVEC= 000010
RFEA = 000076
RPEC = 000036
RFLAG = 000144
RFPA = 000066
RNGCID 013440
RSERVC= 000141
RWHAMI= 000022
RO =%000000

02-SEP-77 17250

608
7811
9897

464

1404

638

548

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
11244#

9365%
8792

11282¢
1168

11269%
10545
704
1821
1557
4085
901

4341%
1431
897
789*
899
1125*%
1386~
1800*
2405*
2997~
4986
6989
7529*
7765*
7834
7938

MACY11 30(1046) 02-SEP-77

22341

CROSS REFERENCE TABLE -~ USER SYNBOLS

3747+

8323+
9020
3775*
B420*
8300*
8261
11171
8687
a719*

5641
7262

673

9159
8614

8006¢
9156*

9157+
9155+

WACY11 30(1046)

CROSS

1900*
T946*
10116*

10358

1805

703

10351
1413*

154>

65220
11236%
11214
11176

11176

8941

9191
1661
4150
1007

937

790%

902*
1129+
1419
1806
2437+
2999
4151
T250%
7530
1766*
T835*
8006*

3753*
4536
4750
5265
5717
6054*
6970
T753%

11194

2393
2650
2895*
4047
4693
5074*
5262*
5789
6053
7226
8244
8536*
8950
11200
3789
6981
7619
8440
9026
3776*
8564*
8426*
8310*
11182
8668*
8755

5705
7564

674

9767
8624

9225*
9226*
9224

3757

9046+
11197

2418*
2655*
2897

4075*
4720

8689*
8949*

6067
1857

4564

9270*
9271*
9269%

02-SEP-77 22:41

3989*%
4552
4771
5334
ST74*
6060*
6980*
7831
8666*
8889
9047
11200

2423~
26517
3402+
4247
4724
5092*
5331+
5858
6088
7269
B8278*
8552
8952
11207
5561
6995
7887
8451+
11174
6301*
8899
9041
B43T*

8690
8950*

6180
873t

4573

9288*
9289
9287*

REFERENCE TABLE -~ USER SYMBOLS

4237*
8014*
10135%

10359

704
10352
1443

10510

11238%
11185

11182

10362¢

1819
4174
1140

791

916
1141
1446
1820
2469*
3419
4175
T253*
7532¢%
1767
7836
8011+

4241*
9090*
10142+

10360

705
10353
1805*

10511

11188
11194

2048
4258
9182

795«

938*
1151*
1504+
2049
2597*
3547
4259
7516%
71533+
7769*
7842¢%
8013*

4300*
9093+
10149

10351

748
10354
1807*

10520%

11212
112424

2147
9184
9254

796

995*
1162*
1558
2128*
2633*
3654
4643*
T517*
7534
7770*
7845*
8229*

PAGE 228
4017*  4045*
4547 4657
4781 4788
§5401* 5405
s781 5841+
5061 6084
7105*  7106*
7835% 7855
8675 8679
8904* 8939

11147 11166
11204 11206
2425 2450*
2686* 2691
3403 3408
4302* 4313
4751% 4755
5093* 5094
5342 5402*
5926*  5927*
6186* 6187
75711 7574
3279+  8280*
8663 8715
9003 11147
11210 11212
5787+ 5789
T224* 72217
7871 7876
8452*  B453*
11176 11182
6304 6696*
90356 11171
11168 11182
3440 8825*
8691% 8692+
8951+* 8952«
8238 8246
4582 4591
11113 11117
11113 11117
11113 11117

PAGE 229
4308*  4316*
9099* 9104
10163* 10165*

10362 10363
750 754

10355 10356
1816%

10526* 10540*

112408

22517 3418
9193

9449 9752
798 799
1008+ 1011
1163 1174
1544* 1657*
2134* 2149
2669* 2705*
3778 3897*
4674* 4705*
1518* 7519
7535 7543*
7771+ 1772%
7855* 71856
3232 68288

4073* 4246 4305* 4306*
4662 4678 4688 4693
4804 4814 4821 4985*
5470* 5474 5539* 5545*
5842% 5843  5844* 5858
65086* 5087 6166 6187
7118 7251 7258 7505*
8230 8236 8289 8294
8681 8726 8727 8745
8943* 8955 8967 8986
11168 11171 11176 11180
11207 11210 11212 11214
2455* 2457 2482 2487
2693 2722 2727* 2729
3530*  3531* 3536 3748*
4314~ 4451 4456 4547*
4784* 4788 4817+ 4821
5107  S111* 5112 5125
5413 5471* 5482 5540+
5928* 5936* 5937* 5950
6291 6686 6977 6978%
7582 7585 7596 7607
8283 8299 8326* 8423
8728 8791 B858 8859
11174 11176 11180 11185
11215
5947* 5948 5950 6071*
7237 7266% 7269 7278
8261 8271*  8272* 8273
8537+  B548* 8566 8739
11185 11194 11200 11207
6698 6993* 5995 T1267*
11176 11182 11194 11200
8829* 8830* 8852 8865*
B8704* 8705* B8706* 8709
8953 8964+ 9041 11168
8418 8425 8876
11144
11144
11144
4353* 5923 6051 7790
9327 9361+ 9365% 9406~
10203*% 10220* 10544
10364 10365 10366 10367
1413 10344 10345 10346
10357
10541*
3546 3653 3773 4001
9911 10421 10428
814* 815% 816 887
1030* 1031* 1032 1035~
1271 1275*% 1278 1297+
1662 1790~ 1793+ 1794
2152 2238 2244 2259
28137 2873 2983* 2984
3898+ 3899 3912 4002
4736% 4767* 4800* 6674+
71522% 7523* 1524% 71525
7546 1577 7633% 7762%
77173 7799 7803 7812
7861*  7862* 7876* 1877*
8291 8400% 8412 8542«

SEQ 0229
SEQ 0249

4310*
4109
4987
5548
5925*
6283
7548*
8410
8760*
8994
11185
11215

2489
2854*
3755+
4552
5053«
5129+
5547~
5962%
6983
7864
8455*
8863
11190

6072*
1572
8274*
8745

7218
11207

8899
8712%

SEQ 0230
SEQ 0290

7793*
9891%

10363

10347

4029

889*
1038
1301~
1795
2262
2986*
4030
6692
7527*
7763~
7817
7878
RS50



PDP-11/60 FP11-E HARDWARE DIAGROSYIC

DQFPEA.P11  02-38P-77 17150
B671%
8741+
8853*
8970
9023
9255+
9395*
9512
9564
9651
9710
9919+
9993
10109

10324
10431#
R1  =%000001 52¢
1161

2996+

5929

1578

8232*

8620~

9188

9515

9626

9665*

9722

10513

R2  =1000002 538
1761%

5698+

1548

7819

8231

8807*

8990+

9604

R3  =%000003 54
1507*
1897+

3895
4348+

5964

7807+

8004

8861

9569

9922

10536+

R4 =2000004 55%

2031

3396
4651*
4741%
4809+

8673+

PDP-11/50 FP11-E HARDWARE DIAGNOSTIC

DAFPEA.P11 02-SEP-77 17:50
5168*
1252+
7916
8854*
9363*
9564+
9627*

10301*
RS =%000005 56%
1631*
2021*

2473
2979*
3745*

4648

4714

4807

6048

6683

7252
7846*

8547
10279~

R6 =3000006 S8

R7 =%000007 58%

s = 000200 34334

3457
3677

SDEADF 045032 11210

SETD4 104410 992

SETFP 104412 1650

SETUB 104414 994

SGLDAT= 104421 10351¢

SuN 100200 236%

sue 000200 235¢

se 4000006 59%

W Ny

SSEBSF 045045 11210
STACK = 001200 34

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) 02-5EP-77 22341 PAGE 230
CROSS REFERENCE TABLE -~ USER SYH3OLS

8576*
8800*
8884
8981*
9096+
9326
9401
9516
9568*
9657+
9718
9953
10000
10115
10326
10531*
790*
1278
3896*
5935
7839
8291*
8848*
9386
9523*
9652
9667*
9954

905
1777
5724*
7555*
7828*
8290*
8839%
9387
9620%

905
16 40>
2032
3921+
4352+
6288*
7809*
8545*
8975*
9571*
9925+

1001*
3093
3524*
4678*
4744*
5054

8677*
8821+
8885*
8983
9099
9328
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
7556
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
8950
9367*
9578
9629*
10535«
985
1640
2114*
2601
3395*
3755

1627
2132
103568

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*
97175
9877
9954%
10059+
10123
10180%
10261
10325
10476
10531

811

8684* 8694 8703 8707+
8826 8820* 8829 8832
8885* 8958+~ 8959+ 8962*
8984 8997~ 08998+ 8999+
9178 9183 9185* 9187
9329* 9330+ 9333+ 9334*
9431 9434 9437*  9440*
9519* 9521+ 9522 9524~
9584* 9594 95605 9606*
9664 9668 9670 9674*
9753* 9847 9910 9912
9956* 9962 9963* 9964*
10041 10042« 10045 10058
10123* 10180 10188% 10192
10328* 10329* 10330 10331
894~ 916 985% 995
1641* 1662 1791 1792*
4271% 4272 4295 4297
6174 6675* 6708* 6971*
7917*  7918* 7919 7922%
B412%  8544* 8569 8672*
8955« 8956* 8957+ 8966*
9392* 9396~ 9397+ 9399+
9559 9569+ 9584 9585+
9654 9655*  9658*  9659*
9669%  9670* 9673* 9700
998§ 9988 9995* 9997
993 1049 1156* 1174
1780* 2028+ 2030 3910*
5936 5963 6056* 6060
7606%  7607* 7618*  7619*
7830 7839 7843% 7847
8411* 8413 8562% 8569
8858* 8860 8968+ 8972
9393*  9403* 9551 9560
9631* 9849 10514 10537*
1049 1269* 1272~ 1295*
1876* 1877 1878* 1880*
2118% 2144 2228* 2254
4014* 4042+ 4070 4138*
4443*  4444* 4536* 4537+
6684* 7553 7557 1577
7823*  7824* 7825* 7826*
8681* 8687 8697+  8805*
9468 9472* 9474 9478*
9587* 9591 9603*  9613*
10276* 10282% 10283* 10286*
1760* 1770 1774 1791
3134 3155 3175 3233*
3634* 3663 4437+ 4463*
4681* 4682 4683* 4709*
4771* 4772* 4774= 4775*
5093 5111 5129 5919
02-SEP-77 22:41 PAGE 231
5285* 6287* 6675* 6709
7602 7616 7759* 7762
8800 8801 8807 8808
8970 8975* 8994* 9000
9467 9470* 9471 9472
9589%  9595*% 9599 9601*
10268 10270* 10271* 10272+
1150* 1154 1156 1255*
1770 1771* 1772* 1773#
2224 2228 2372+ 2377
2637 2668*% 2673 2704*
3402 3404 3523+ 3528
4438* 4443 4444 4532*
4673* 4679 4681 4682
4744 4745 47656* 4772
5545 5547 39156* 5919
6164 6167 6168 6169
6979 6980 6981 6982
71558% 7569* 7585* 7586
7936 8003~ 8007 8009
8995 9001 9852 10003+
10300* 10517 10534*
9853
3446 3447 3448 3449
3461 3462 3561% 3568
3683 3684 3685 3687
1797 2036 2131 2241
103548
7717 811+ 820~ 821*
1806* 4347* 4352 T841%
9127 9142* 9145 9155
92256 9253* 9257 9261*
9333 9336 9353+ 9354
9405 9431* 9432* 9434
9514 523 9524 9525+
9561% 9562* 9563 9567*
9653 9673 9674 9675
9783 9786 9783 9789
9878 9879 9882 9906*
9959 9978* 9981+ 9986*
10060* 10061* 10064* 10065*
10124* 10126 10128 10130
10181* 10188 10189* 10200
10262* 10267* 10263* 10269%
10330* 10331* 10332 10393
10477% 10488 10499 10512%
10533 10534 10535 10536

10332
1011

9703*
10000*

1263*
3911*
5086

7803
7848*
8679
8973
9570

1298*
1881+
3404*
4161
4538*
7578*
7831
8808*
9652
9621+
10291+

1847*
3246
4531*
4710*
4776*
5929

3450
3570
3689

10352%

834*
7844%
9156
9269
9357%
9435*
9549*
9624
9699+
9818
9910*

10007
10069*
10136
10201~
10275
10395*
10513+~
10537

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%
7715
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
9270
9358
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
9710
10007*

1387+
4230*
6683
7812*%
1881
8690
8981
9586*

1384
1899*
3640*
4342
4540*
7592
7875%
8840*
9556%*
9630*
10293

1876
3288
4647*
4713*
4805*
6049

7099
7782
8843
9357
9553
9624~
10268

1314
1781
2436*
2841
3633+
4539
4710
4776
5927
6285
7105
7638%
8544
10269

3453
3574
3692

1255
7849
9173+
9271
9369
9453
9551*
9630
9702
9823
9919
10041~
10078*
10140*
10212
10301
10424
10515*
10539

8739«
8844
B968
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*%
T7799*
7878*
8846*
9567
9769*
10302*

2020*
3309

4648~
4714+
4807*
6166

7126
7784
8850~
9358*
9555
9625*
10290+~

1508+~
1884
2441
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*
8988%
9603

1505*
1895+
3891
4347
5937
7801
7881
8859%

SEw 0232

SEQ

7251*
7896%
8852+
9362*
9562
9626*
10298~

1555
1893
2468«
2877
3640
4642*
4713
4805
5045*
6677*
T246*
7840
8546
10277+

3456
3675

1302%
8832
9197
9288
9385%
94689«
9553«
9632
9721*
9863
9922*
10053+
10109*
10152
10218
10303+
10427*
10517=

0252



POP-117/50 FP11-E HARDWARE DIAGNOSYIC
DQFPEA.P11 02-SEP-77 17:50

TYPE = 104401 804 833
9977 9980
10081 10131
TEPNAC 033674 10003 100413
TYPOC = 104402 9875 9880
TYPON = 104404 10347#
TYPOS = 104403 836 10056
U8 = 177400 2438 1141
UBCNTR 002630 612§ 1407*
UBESCP 002626 611 9259
OUBRKDK 031050 9242 9253¢
UBRKO4 031032 9229 9240%
UBTPOK 002625 610 9241
VECDON 003716 797 8018
VYECINT 003704 7968 800
YECTAB 003174 7018 795
WCSP00= 000300 189 1131
WFEA = 000276 181): 9443
WFEC = 000236 1848 9441
WFLAG = 000344 178% 996
9754 9914
HFPA = 000266 1758 9444
WINIT = 000352 155¢ 890
WNOA = 000350 159¢
4sR = 000346 157
WWHAMI= 000222 1624 888
X = 000200 67158 6721
6749 6751
6779 6781
6813 6816
5847 6849
5880 6882
6910 70128
7029 7031
7047 7048
ZAPHFP= 104416 1317 1382
2119 2168
3985 4013
ZAPWFP= 104417 1256 1642
ZX1KN = 100177 2384
ZX1M? = 000177 237
SAPTHD 001000 303 3094
SASTAT= *awxax 10206 10221
SAS64 031700 9556 9566#
$AS64I 031660 9558% 10368
$AS644 031636 9549% 10369
SATYC 034350 10177 10179¢
SATY1 034324 10175¢
SATY3 034332 10116 101768%
SATY4 034342 9897 101784
SAUTD3 001250 342
$BDADR 001236 337
$BDDAT 001242 339
$BELL 001346 378% 9084
SCHARC 034320 10133* 10143*
SCKSHR= #axxsx | 10348

PDP-11/50 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.P11 02~SEP-77 17:50

SCLROW 035234 10353  10390#
SCLRFP 035372 10355 10451
$CLRUB 035304 10357  10418%
SCMPWD 032204 9693 10367
scMpx 032230 9594 9696
SCMP2W 032214 96954 10366
$CMP4N 032222 9697%# 10365
SCHTAG 001210 3248 740
$CMl = 000020 3608 3618
3738 3748
§CM2 = 000040 3604 3618
3734 3743
SCH3 = 000020 358% 360
$CNDES 035426 10349 104748
SCNT = 000100 19028 1909

1921% 1922
19348  1935%
1947F 19484
19608 1961%#

1973
$CPUBP 001404 401
$CRLF 001353 3808 838
S$D = 000001 1 828
SDEVCT 001366 3928
SDOAGN 030474 9092 9097
$DT 003236 7124 10068
SDUBL 031230 9357% 10360
Sod 035266 10392 10396¢
$EADJ 031476 9467 10364
SENDAD 030464 289 9099#
SENDCT 030450 755 9094%
SENY 001376 397% 780
SENVY 001377 398¢ 10113
SEOP 030400 9067 9079%
SEOPCT 030442 755*% 90918
SERFLG 001214 3288 935*
SERMAX 001230 334y 760*
SERPNT 035452 10350 10488%
SERROR 032724 749 91717
S$ERRPC 001232 335 9863*
SERRTH 001406 4124 9966
SERTTL 001224 332  9862*
SESCAP 001344 377k 759*
SETA3L 001376 396#
$ETEND 001406 315 408¢
SFATAL 001360 389%# 10212*
SFPLG 034570 10175% 10178+
SFILLC 001276 3564 10136
$FILLS 001275 355¢ 10167
SFIXFR 031564 9512k 10363
SFP 035424 10453 10457
SFPBRK 001262 349 9769
SFPS 002610 5994 1794*

9335* 9593
SGDADR 001234 3364

SGDDAT 001240 338%

MACY11 30(1046) 02-SEP-77 - 22:41 PAGE 234
CROSS REFERENCE TABLE -~ DSER SYMBOLS

-838
9983
10294
9950
10062
7564

1450
9261

9750~

1133

1060
9920

213§

9861
10150

MACY11 30(1046)

96994

741

3628
3758
3628
3758

19104
1923¢
19364
1949%
1962%

9881
7752

9103¢
10074

9930

9894
10118

9095
2305*
9798

9845¢
9864

9939
9820*

10206
10167

9923
8730
11128

9084
9990
103443

9979

10419

1126
10430

2245

6725
5755
6790
6820
6854
5887
7016
7033
8594%
1411
2278
4069
2235

9939
10159*

749
363#%
13
363
376%

1911

1924
1937
1950¢
1963#

9892
7863

10077

10111
10186

9060*
9821+

9865

9926

10215*

8750
11136

9851
9992
10542

9982

103468
9186

11139

10418*

10425*

1422

9065

6728
57588
6792
6823
6856
6889
7017
7035
8598
1461
2307
4095

10359%

10164%

9873
9998

9987

9194
10424*

9875
10005

10049

1645

9881
10044

10070

1658

02-SEP-77 22:41 PAGE 235
CROSS REFERENCE TABLE -- OUSER SYMBOLS

755
3648

3643

1912
1925%
1938%
1951¢
19648

9939
9067

10184

9796
9826

9871+

9928

10223

8802
111317

758
365¢

365%

1913
1926#
1939¢
19524
1965¢

9971
9068

10208

9798

9872*

9939

8812

9977
9112

9804+

9874

10476*

8816

1915¢
1928#
1941#
1954¢
1967%

9992
10371

9826

9878+

8856

9892
10057

10076

2129

6737
6767
6802
6832
6865
6899
7023
7040
8611
1636
3558
4282

368%
3688

19164
1929%
19424
19554
19684

10006
10480

9856*

9879

887S

9969 -
10063

10079

2239

6739
6770
6804
6834
6868
6901
7024
T041
8614
1766
3641
8541

369%
369%

19174
1930%
1943%
1956#
1969¢%

10081

9939

9939

8894

9971
10068

103458

9256

6742
6772
6806
6840
6870
6903
7025
7043
8618
1787
3664
10358%

3704
370#

1918§
19314
19444
1957%
1970%

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
67717
6811
6844
6878
6908
7028
7045
8624
2027
3803

SEQ 0236
SEJ 0256

3728
3724

1920¢%
19334
1946¢
1959¢%
19724

9031



POP~11/50 FP11-E HARDWARE DIAGNDSTIC

DQFPEA.P11

$CET42 030454
SCTSHR= swanme
SED = 000000
$HIBTS 001000
SHINON 031374
SHTY 003234
$ICNT 001216
SILLOP 035640
SINTAG 001251

SITEMB 001226
SLF 001354
SLFLG 034567

SLORUM 031376
SLPADR 001220
SLPERR 001222
$LPPNT 035460
SLPTST 001260
$u = 000001
SNAIL 001356
SMBADR 001002
SNFLG 034566
$MSGAD 001372
$MSGLG 001374
SNSGTY 001356
SHICNT 032722
SNULL 001274
$NETST= 000001

035014
035016
032706
001364
001006

socaT

$oMuDE
SOVER

$PASS

SPASTY
SPOWER 035646
$PWRAD 035634
SPWRDON 035466
$PWIMG 035630
$PWRUP 035540
s$Ques 001352
SRAND 031276
SRDCHR= **xtww
SRDVEC= wawwan
SRDLIN=: *xsaww
SRDOICT= #wwnew
SREGAD 001300
SREGO 001302
S$REG1 001304
SREG10 001322
SRE51L 001324

coac

02-SEP~-77 17150

90963
10348
12
3104
756¢
ne
3298
10510
343g
3338
3s1g
10216
157
3308
331
10351
3484
1
K330
3118
10176
3948
395%
3888
9815
3548
839%
15708
25324
3468
43898
5213
5729¢
5619
83548
10256+
10261
9779
3913
313
10543
105458
753
10543¢
10520
379
9327
10348
10348
10348
10348
358¢
3608
36518
3688
1698

105508
105104

105264
9939
9361

1253+
1254
7507*
7541*

PDP-11/50 FP11-E HARDWARE DIAGNOSTIC

DQFPEAR.P11

SREG12
SREG13
SREG14
SREGLS
$REG15
SREG17
$REG2

$REG3

SREG4

SREGS

$REGS

SREG?

SRNFPS
$RTNAD 030476
snz‘ =z RRARRR
$SAVRE= faawan
$SAVFS 035544
$S864M 032112
$SCOPE 032320
$SETDN 035246
$SETFP 035404
$SETUB 035330
$SETUP= 000077

001326
001330
001332
001334
001336
001340
001306
001310
001312
001314
001316
001320
031150

$SL 003240
$SNGL 031220
$srue = 1771777
$SVLAD 032652
$SVPC = 000204
$SWR = 167400

$SWREG 001400
$SHRYK= 000000
STESTN 001362
STIMES 001342

$TK8
STKS
STR =

001266
001264
000074

02-SEP-77 17:50

3708
371
3728
373
3748
3715
362
3638
364
3654
3664

7542¢%
7537*
7801*
7805%
7814
7819+
1440
7519+
7525*
7530*
7539
7540«
10362

2019%
2532
3341
38894
4560
52474
5546
5913¢
6914
77518

MACY11 30(1046) 02-8EP-77 22341 PAGE 236
CROSS REFERENCE TABLE -- USER SYNBOLS

9367

9812
105473,

9896
10157

9363

9802
7645*

9269
3878

10217+
10195

10198«

10167
9308

17054

8475
10308%
10270

9803

834

10540

10167
9365

1316
1315
7629+
7586*

9389
9814»

9939

9366
9818+
7653

779
10221%.

10210

9464
1707
2774
36968
4484

10273«
9813
9088*

93848

1425*
7511*
7756
T173*

MACY¥11 30(1045)
CROSS REFERENCE

7588*
7600
7833
7824
7826
7822
7514+
71527
71555
1574
7589*
7598*

10528

747
9930
10063

376
1501
3392
5176
6277
9059
9792
9839

10010
934>
9087*

8139
1252¢
2029
25908
33924
3926
4602
5274
5596
5920
6918
8175

1767
7642%
7835

7522
7547

7575
7638
7639

10529+

749

an
1625
3520
5247
6672
9076
9793
9840

1758+
9805+

88s5#
131
2085
2711
3431
3981%
4638%
5282
5633¢
5997
69684
82264

9397 9402%  9407#

9825

9956

9388 9395 . 9401* 9408%
9823 9825 10499

9802 9819 9825 9906
9817 9894 10111
10214

948 1080% 1082 12174
1976¢ 1978 20854 2087
29418 2943 30358 3037
3698 3842 384 39264
4602 4504 49348 4936
53§83 5422¢ 5424 5491#
58678 5869 5997 5999
7058 71558, 7157 74378
8631 8633 8764 8766
10284* 103104

9822

9089* 9106 9323 9809
7535* 11126

1516 1532 7661 *

7892%

7870 7871 11125
02-SEP-77 22:41 PAGE 237
TABLE -- USER SYMBOLS

7828 11126

7775%  1776* 8013

7534 7657*

7780* 7893 7922 7936
7781*  7786* 7943 11126
1054¢9¢

751 753 55 756

378 758 759 761
1757 2019 2113 2223
3630 3743 3889 3981
5318 5387 5458 5536
5958 7097 7205 7503
9087 9098 9104 9106
9796 9797 9793 9805
9841 9859 9865 9901
2022% 2304+ 4228*  5914»
9812 9815* 9825

913 917 930 934%
13808 1465 1501¢ 1570
2113 2169 2195 2223
2772 2830# 2879 2941
3466 35204 3559% 3578
4099 41354 4185 4227%
4928 4934 4972 4988
5318% 5343 5351 5387#
5647 5655 56954 5729
5042 6050 6113 61594
7052 7056 7097% 7127
8332 8354 84074 8463

10488

1219
2195%
3187
3928
49964
5493
6113%
7439
8908#

9826

11126

158

762
2304
4135
5633
77151
9738
9806
9904

6043

946
16254
2279
2977%
36304
4283
4996
5414
5771%
6165
7155
8475

1321#
2197
3189
40993
4998
5596¢
6115
7669%
8910

759

885
2366
4227
5695
8226
9739
9807
9939

7508

981
1638
2300
2985
3665
4389
5037#
5422
5790
6227
72064#
85334

1323
23004
3341
4101
5140#
5598
62274
7671
9055%

161

934
2590
4435
5771
8407
9740
9819

10546

T155*

986
1705
23044
3035
3696
44358
5140
5458%
5799
62774
7437
8543

1465%
2314
3343
4185%
5142
5655#
6229
81754

9086

981
2830
4529
5839
8533
9741
9822

8660%

1080
17574
2314
3079¢%
3743
4464
51764
5483
58394
6612
75034
8631

SEQ 0237
SEQ 0257

1467
2316
3466 %
4187
5211%
5657
66174
8177

SEQ 0238

SEQ

9747

1124
29717
4638
5913
8659
9742
9825

8788%

1124y
1352
23664
3187
3304
4482
5203
5491
5859
6617
1662
BES9R

0258
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DQFPEA.P11 02-SEP-77 17:50 CROSS REFERENCE TABLE -- USER SYNBOLS SEQ 0259
8764 878838 89%08 8936¢ 9055 9059¢

$TPB 001272 353§ 10156* 10167

STPFLG 001277 357§ 10105 10167

STPS 001270 352F 10154 10167

STRAP 035020 751 10323

STRP = 000032 10336¢ 10345¢ 103464 103474 10349¢ 10350¢ 103518 103528 10353% 10354% 10355# 103564. 10357#
103588 10359 103608: 10361%: 10352% 10363%: 103648 103658 103664 10367 10368 10369 10370¢

STRPAD 035060 10330 10331 102434 .

SISTM 001004 312

SISTNM 001212 327% 789 9086* 9794 9815* 9817 9822 9826 9858 9939

STYPBN= mavsax g 10348

STYPDS= ##a2xex g 10348

STYPE 034042 101058 10203 10336 10344

STYPEC 034254 10135 10142 10149 101848 10155

$TYPER 033422 9891 9952%

STYPEX 034322 10150 10162 10165

STYPOC 034616 102644 10345

STYPON 034632 10263  10266% 10347 ‘

STYPOS 034572 102598 10346

$us 035362 10423 10430#

SUNIT 001370 393

SURITM 001010 3143

SUSNR 001402 400§

SXTSTR 032456 97818

SZPHFP 031406 9434 10358

SZPWFP 031400 . 9431% 10359

$2ZPXFP 031414 9433 9437

$§SGET4= 000000 9098¢

$OFILL 035015 10260* 10264 10274 10309%

$40CAT 000000 2728 971713 9858

. = 045520 2574 273 2774 287 288% 290 292 293¢ 299 3008 3024 3044 323

382 625¢ 6264 6274 6284 629¢ 630¢% 6314 632% T29% T44 761 762

821 1039 1050 1142 3096 3115 3137 3158 3178 3249 3269 3291 3312
3332 4003 4031 4059 4087 4152 417% 5056 5076 5095 5113 5131 8746
8751 8756 8890 8895 8900 9027 9032 9037 9042 90724 9196 9825 9926
9939 10016%# 10167 102244 10522 10548

«SASTA= *aaxwx g 10176 10179

«$X = 001000 299% 304

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22:41 PAGE 240 SEQ 0240
DIFPER.P11 02-8EP-77 17:50 CROSS REFERENCE TABLE -- MACRO WAMES SEQ 0260

CHASE1 20854 2195

CHASE2 208S# 2136 2246

CHASE3 20854 2168 2278

CHASE4  2085¢ 2191 2292

COMENT 8394 841 9464 948 10808 1082 1217% 1219 1321% 1323 1465¢ 1467 15704 1572 17054
1707 19764 1978 2085% 2087 2195¢ 2197 2314 2316 2532¢% 2534 27724 2774 29414 2943
3035# 3037 31878 3189 33418 3343 34668 3468 3579% 3580 36964 3698 38428 3844 3926k
3928 4099¢ 4101 41858 4187 4389% 4391 446828 4434 46024 4604 4934¢ 4936 4996% 4998
5140% 5142 52118 5213 52823 5284 5351¢% 5353 54228 5424 54913 5493 5§5964 5598 56554
5657 5729% 5731 5799% 5801 5867¢ 5869 5997 5999 6113¢ 6115 62274 6229 66174 6619
69184 6920 70568 7058 71558 7157 7437 7439 T7669¢% 7671 8175k 8177 8354% 3356 84754
8477 8631¢% 8633 87648 8766 8903% 8910

COMMEN 141y

ENDCOM 141

EDPMAC 90724 9080

ERRO® 3s# 907 918 1013 1020 1040 1051 1144 177 1280 1306 1390 1453 1561 1664
1828 1838 2051 2154 2160 2264 2270 2395 2427 2459 2491 2623 2659 2695 2731
2863 2899 3001 3097 3116 3138 3159 3179 3250 3270 3292 3313 3333 3421 3549
3656 3780 3791 3914 4004 4032 4060 4088 4153 4177 4261 4458 4554 4664 4695
4726 4757 4790 4823 4989 5057 5077 5096 5114 5132 5196 5204 5267 5275 5336
5344 5407 5415 5476 5484 5563 5648 5719 5791 5860 5952 6076 6189 6306 6700
6997 7120 7231 7239 7271 7280 7609 7621 1645 7884 8263 8315 8442 8575 8747
8752 8757 8891 8896 8901 9028 9033 9038 9043 9133 9168 9203 9231 9244 9273
9291

ER.PNT 1g 988 1157 1265 1291 1401 1646 1801 2037 2121 2231 2380 2412 2444 2476
2604 2540 2676 2712 2844 2880 2987 3084 3103 3122 3144 3165 3236 3256 3276
3298 3319 3409 3537 3643 3759 3900 3993 4021 4049 4077 4143 4167 4249 4445
4541 4653 4684 4715 4746 4777 4810 4974 5042 5063 5083 5102 5120 5179 5250
§321 5390 5461 5549 5636 5707 57117 5845 5938 6062 6175 6292 6687 6984 7107
7211 7254 7558 7850 8248 8301 8427 8553 87121 8867 9002

ESCAPE 1414

GETPPI 1414

SETSHR 1414

IFORKO 19024 1909 1910 1911 1912 1913 1917 1921 1925 1929 1333 1937 1941 1945 1949
1953 1957 1961 1965 1969

LP.TIT 1% 891 1169 1653 1812 2044 2137 2247 2388 2420 2452 2484 2616 2652 2688
2724 2856 2892 2993 3090 3109 3130 3151 3171 3243 3263 3284 3305 3325 3415
3543 3550 3770 3907 3998 4026 4054 4082 4147 4171 4255 4452 4548 4659 4590
4721 4752 4785 4818 4981 5050 5070 5089 5108 5126 5186 5257 5327 53917 5467
5556 5542 5713 5782 5852 5944 5068 6181 6298 6693 6990 7113 7220 7263 7565
7858 8255 8307 8434 8559 8732 8877 9013

wuLT l41¢

NEWTST 1414 339 930 946 1080 1217 1321 1465 1570 1705 1976 2085 2195 2300 2314
2532 2772 2941 3035 3187 3341 3466 3578 3696 3842 3926 4099 4185 4389 4482
4602 4934 1996 5140 5211 5282 3351 5422 5491 5596 5655 5729 5799 5867 5997
6113 6227 6617 6918 7056 7155 7437 7669 8175 8354 8475 8631 8764 8908 9055

PoP 141¢ 9403 10218 10219 10533 10534

PUSH 141 9384 10179 10181 10202 10512 10518
REPDRT 1414
SCOPE 364 884 933 980 1123 1251 1379 1500 162¢ 1756 2018 2112 2222 2303 2365

2589 2829 2976 3078 3230 3391 3519 3629 3742 3888 3980 4134 4226 4434 4528
4631 1971 5036 5175 5246 5317 5386 5457 5535 5632 5694 5770 5838 5912 6041
2853 6276 6671 6967 7096 7205 7592 7750 8225 8406 8532 8658 8787 8935 9058
8
SETPRI 1414

SETTRA 103364 10345 10346 10347 10349 10350 10351 10352 10353 10354 10355 10356 10357 10358 10359



PDOP-11/760 FP11-E HARDWARE DIAGNOSTIC
DQFPEA.P L1

SETUP
SKIP

SLASH

SPACE
STARS

upCoDE
X

XX

S$IFKO

$SCMRE
$5CUTY

$SESCA
SSNEAT

$$SET
SSSETY

10360

1%

141
3559
5790

63234
6418
6513
72924
7397
6323#%
6412
6507
6602
1902%
1923
1938
1953
1968
317#
374
317#
141§
1414
2532
4602
6113

103364

10361

1413
913
3665
5859
785
3009
7009
8630

285
946
2017
2941
3887
4996
5631
5517
8405
9151
9728
10373
163%

9874

10531
5328
6423
6518
71339
7401
6326
6421
6516

1909
1924
1939
1954
1969

360

375

839
2772
4934
6227

10345
10361

02-SEP-T7 172150

10362
738
917
3804
5920

787
3435
7129
9747

9879

6333
6428
6523
7343
7405
6331
5426
6521

1910
1925
1940
1955
1970

361

930
2941
4996
6617

10346
10362

10363

986
4283
60590

806
3561
7903

9749

298
1080
2111
3038
3979
S140
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 DIAGNOSTIC

DQFPEA.P11
$5SKIP 1418
3559
5790
<EQUAT ¥
<HEADE 14
-SETUP 1¥
.SKIP3 14
3839
5593
8351
<$ACTL 14
.$APTS 14
<SAPTH 14
SSAPTY 18
.$CMTR 18
.SEDP 1
-SERRO 1%
.SPOWE 14
. SRAND 1
.§5C2P 1
<$TRAP 1#
<STYER 1
.§TYPE it
.STYPI 1%
.$40CA 1

913
3665
$859

31
2

729
1214
3923
5652

283
383§

02-SEP-T7 17:50

917
3804
5920

1318
4096
5726

985
4283
6050

1702
4182
5796

MACY11 30(1045)

02-SEP-T7 22341

CROSS REFERENCE TABLE -~ MACRO. NAMES

10364

1155
4464
6165

808
3668
1990
9755

308
1122
2195
3077
4099
5174
5729
5966
8631
9283
9829

10459

1080
3187
5211
7056
10349
10364

MACY11 30(1045)

1155
4464
6165

1973
4386
5864

10365

1638
4560
6611
1063
3807
8034
9758

319
1217
2221
3187
4133
5211
5769
7056
8657
9300
9833

10480

6352
6447
6542
7357
7417
6350
6445
6540

1913
1928
1943
1958

364

1217
3341
5282
7155
10350
10368

1638
4560
6612

2082
1479
5994

10366

1852
4927
5913
1188
4286
8070
9766

10491

6361
6456
6551
7361
7421
6355
5450
6545

1914
1929
1944
1959

365

10351
10366

10367
2029

5282
5837
7155
8786
9340
10019
10503

6366
6461
6556
7355
7425
6364
6459
6554

1915
1930
1945
1960

366

1465
3578
5422
7669
10352
10367

10368
2169

10086
10504

1570
3695
5491
8175
10353
10368

PAGE 241

10369

10090
10508

6380
6475
6570
7373

6374
6469
6564

1917
1932
1947
1962

368

1705
3842
5596
8354
10354
10369

02-SEP-T77 22:41 PAGE 242
CROSS REFEREMCE TABLE ~- MACRD MAMES

1852
4928
6914

2529
4599
6110

2029
4988
7052

2769
4931
6224

2169
5203
7127

2938
4993
5614

2279
5274
7662

3032
5137
6915

10370

2475
5343
8332
1854
4930
8170

839
1499
2314
3518
4482
5385
59917
7501
9052
9457

10170
10524

6385
65480
6575
7377

6383
6478
6573

1918
1933
1948
1963

369

1976
3926
5655
8475
10355
10370

2475
5343
8332

3184
5208
7053

6390
6485
6580
7381

6388
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
6494
6589
7385

6393
5488
6583

1920
1935
1950
1965

371

2195
4185
5799
9764
10357

2819
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
5545

3575
5419
7666

SEQ 0241
SEQ 0261

6409
6504
5599
7393

6407
6502
6597

1922
1937
1952
1967

373

2314
4182
5997
9055
103359

SEQ 0242
SEQ 0262

3431
5647

3693
3488
8172



POP~11/50 FP11-E HARDWARE DIAGNOSTIC
02-SEP-77 17250

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
9964
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

7558
4649
8716

781
2485
3285
4350
5187
6299
8751

8691
4314
9519
10201

4170
1533

7524
9965
7843
8455
8685
7791

986
1894
2475
3000
3790
4756
5406
65699
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~11/60 FP11-E HARDWARE DIAGROSTIC
02-5EP-77 17:50

DQFPEA.P11
ABSF 3649
A0C 7844
ADD 2996
9397
9965
ADDD 6297
ADOF 3996
AsSH 1030
ASHC 7555
ASL 7517
9591
ASR 1877
ASRB 8271
8CC 1879
3Cs 1785
BEQ 197
1663
2426
2879
3548
4663
5274
6188
7640
8756
9473
9927
10209
BGE 1849
acr 1779
BAL 9121
BIC 898
3093
5129
8717
9518
BICB 1777
BIS 938
7824
9187
BISB 1776
8IT 830
9082
BITB 10113
BLE 4273
BLOS 817
BLT 792
BMI 1155
7818
3NE T44
2421
3244
4172
5109
6085
8570
DQFPEA.P11
9394
10121
BPL 7286
BR 273
2056
2869
4732
7654
9355
9806
10278
CFCC 1164
cLC 1883
CLR 742
1295
3135
3749
7539
8537
9756
10528
CLPB 902
9695
CLRD 3904
7215
CLRF 1296
CcNp 743
1662
2425
2878
4175
8750
9812
CMPB 780
CuPF 3414
coux 1001
CONB 4276
DEC 1847
DECB 10140
oty 3098
D1VF 6989
EMT 35
HALT 272
INC 835
2600
3894
4800
7589
9393
INCB 8760
107 36
Jup 281
JSR 1784
10135

LDCDF 5396
LDCFD 5466

9517
10129
1605
172
2159
2905
4763
7923
9433

8894
9868
7582

1272
7587
3921
10143
8959

9903
1134
2633
3899
4803
7598
9614
8904
277
4831
4237
10142

9709
10137
8864
800
2165
3006
4796
7927
9520
9900
10392

4307

159
1407
3176
3897

5724
10284

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
97157
5047
8237
3128

816
1848
2474
2999
4295
9112
9930
7596

5930
10295

10107
1635
2669
4271
5701
7789
9816

6710
7790
10203

MACY11 30(1045)

9396
7527
9525
10213

4254
7547
1764

10059
7917

1004

1881
3175
5072
8943
9916

1805
7938
9450
9956
1893
9718

7783
4711
8845

892
2653
3326
4549
5328
6991
8878

MACY11 30(1046)

9717
10158
9902
1017
2269

10453

7942

190
1505
3267
4313

10323
9894

7630

10521
1764
2672
4441
5933

7892
9855

7007
1798

9399

7528
9589
10262

7823

7765
10328
8323

1012
2050
2603
3115
4003
4822
5475
7119
8008
8900
9768
9994

7894
9092

2391
3246
6086
8953
10055

1889
8011
9721

5960
9792

7897
4742
8857
1170
2689
3416
4660
5398
7114
8905

9719
10185
10073

1024

2275

3665

5569

8332

9588
10005
10522

8811

81§
1657
3289
4351
7606
8958
9804

3394
10060
5067
8417
3149
916
2049
2602
3547
4303
9578

10111

7633

10547
2026
2705
4535
6059
9243
9862

7288
7811

02-SEP-T77 22141 PAGE 244
CROSS REFERENCE TABLE -- PERMANSNT SYMBOLS

M
9601
10272

7825

7770
10329
8326

3544
4691
5468
7221
9014

7849
9634
10395

7834
7807
8584

2857
3651
4722
5557
7264
9048

8687
9657
10426

8711
7808
8837

9037
9797
10047

2487
3309
71829
898e
10422

5936
3719
10292

7943
9859

10141
5546
9573
1814
2893
I
4753
5643
71566
9083

8690
9658
10456

86828
7848
8974

9801
10114

2619
3329
7875
9089

5937
8854
10429

8009
9866

10297
5920

1826
2994
3908
4786
5714
7859
9113

02~SEP-77 22:41 PAGE 245
CROSS REFERENCE TABLE -- PERMANENT SYMBOLS

9779
10191
10106

1046

2279

3800

5967

8463

95956
10050
10548

10126

7642

2117
2708
4646
6163
8298
10214

1559
7816

9808
10194
10155

1061

2401

3804

6089

10108

934
2305
3330
5539
T756
9050
9820

3632
10159
5087

3280
1038
2149
2638
3778
4344
9708

10128

7657

2227
2840
4674
6282
8540
10290

7663
9099

9867
10211
10285

1183

2433

42179

5195

8700

9615
10134

10136

7661

2376
2873
1677
5680
8670
10293

7898
9327

9895
10287

1273
246$
4283
6313

10144

997
2373
3403
5774
7827
9086
9913

3982
10216
5702

3282
1174
2254
2674
3912
6049
9716

10157

7893

2405
2876
4705
6708
8798
10529

7901
9361

1279
2260
2694
3269
4176
5113
5790
7583
8441
9097
9810
10127

2655
37715
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

10160

1129
2597
3531
5842
7933
9432
10276

5541
10391
5849

3303
1304
2262
2710
4030
7784
9775

10184

9090

9046
9675

8983
8704

1451
2379
2730
3312
4277
5195
5951
1597
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
36317
4767
7249
9088

9717
10003

SEQ 0243

SEQ 0263

9395
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



POP-11/60 FP11-E HARDWARE DIAGNOSTIC

DQFPEA.PLL

Locir
Lop

LDEXP
Lor

LDFPS

LDUB
wv

7112
4545
5069
5389
6291
8728
2991
2384
2888
3240
3990
5185
1138
2978
4076
5634
8226

999
4015

741

762

11

993
1263
1507
1780
2030
2409
2841
3530
4042
4443
4673
4743
5039
5928
6283
6977
7505
7548
1769
7840
8230
B5456
8801
8937
8998
9147
9226
9354
9402
9476
9554
9584
9633
9761

02-SEP-77 17:50

4546
5085
5394
6686
8872
3895
2416
3086
3258
4016
5548
1257
3080
4142
5596
8407
1385
4043

745

765

814

995
1264
1508
1781
2031
2436
2872
3532
4070
ey
4678
4744
5538
5929
5284
5978
7508
7549
77113
7842
8231
8547
8807
8949
8999
9155
9253
9357
9403
9478
9555
9585
9651
9765

4657
5088
5460
71216
8873
5704
2448
3087
3289
4018
5553
1384
3232
4166

9000
9156
9257
9358
9404
9479
9558
9586
9652
9769

9157
9261
9362
9405
9512
9559
9603
9653
9783

PDP-11/50 FP11-E HARDWARE DIAGMOSTIC
02-SEP-TT 17:50

DQFPEA.PI1
9823
9906
9978
10064
10198
10303
10476
10527
Move 1878
10156
10425
MOL 7578
wuLD 8252
MOLF 3542
NEG 7529
NOP 1652
RESET 9093
ROL 1887
9594
ROR 1792
8840
RORB 1793
RTI 174
9725
RES 1900
RTT 822
$ac 9660
SEC 1885
SETD 5189
SETF 4244
so8 1135
8233
STCDF 5326
STCFD 5256
STD 4547
5086
5706
7267
8420
STEXP 2992
STf 2386
2890
3287
4045
7116
STFPS 1386
STST 1387
sSUB 1800
SUBF 4052
S#AB 10061
SXT 9606
TRAP 10336
10360
ST 1003
9785
TST8 891

9847
9910
9981
10069
10200
10304
10488
10531
2308
10175
10455

8306
3768
1772
1810

8698
10053
8272
8975

9148
9324
4300

9661
4299
5260
5184
3429
8292

4558
5092
5716
71568
8426

9848
9912
9984
10075
10202
10324
10499
10533
7585
10176

3432
8558
10271
2043

8699
10054
8273
8976

9216
9938
4308

9662
71945
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
1799
10178

MACY11 30(1046) 02-SEP-77 22141 PAGE 246
CROSS REFERENCE TABLE —-- PERMAMNENT SYNBOLS

4719

9604
9654
9784

MACY11 30(1046)

4750

7876
8290
8672
8826
B955
9064
9179
9270
9365
9434
9514
9561
9605
9655
9786

9814

4816
5178
6051
8294

2664

9815

22:41 PAGE 247

CROSS REFERENCE TABLE -- PERMANENT SYMBOLS

9850
9921
9993
10082
10218
10330
10511
10535
7803
10260

9101

8706
10279
8278
9611

9251
10305
4353

9666

4463
8707

47151
5190
5947
7862
8740

2510
3133
3322
4075

9016
8736
9582

9621
10349
10364

7602

9926

1813

9851
9922
9995
10109
10219
10331
10512
10536
7812
10261

9102

8s1s8
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 5128
5923 5934
7856 823§
2644 2648
3107 312¢
332t 3407
4074 4140
8552
1581 1643
3541 3631
4639 4973
5171 6174
8871 887S
1786 2033
9770 9924
751 752
778 776
834 887
1150 1154
1301 1302
1639 1640
1806 1820
2128 2134
2601 2632
3233 3395
3745 3783
4302 4305
4538 4539
4704 4709
4774 4775
5173 51718
6056 6150
6676 6677
7099 7100
7522 1525
7517 7638
7805 7814
7916 7922
8291 8409
B676 8579
8832 8843
8967 8968
9093 9096
9183 9188
9271 9287
9357 9369
9435 9437
9515 9522
9562 9563
9524 9625
9673 9674
9789 9802
02-SEP-T17
9852 9853
9923 9925
9997 10000
10110  1011S
10259 10267
10332 10393
10513 10514
10537 10538
7817 9328
10254 10265
8819 8820
10281 10283
8280 8451
9613
9280 9298
10398 10432
8014 9406
3725 65288
8850 8978
4784 4015
5261 5262
6071 6186
8240 8247
8742 8885
26456 2650
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
10266

[1-F31
B452

9337
10457
10009

5684

4817
5330
6296
8252
88856

2682
3174
3774
4169

9668

10353
10363
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

9871

9954
10041
10181
10282
10424
10518
10544

9896
10274

8849
8457

9480
10500
10220

7126

5045
5402
6696
8300
9023

2722
3261
3995
§559

9872

10356

9259
10210
2484

9874

9959
10042
10188
10300
10427
10519

9909
10293

9392
8458

9526
105456

7253

5053
5470
7223
8305

2850
3262
4017
5787

9877

10357

9471
10288
2616

5049
5320
6173
8726

2852
3238
3758
419

2591
4020
5459
7506
9918
3765

760

798

985
1255
1398
1761
2023
23717
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
28317
3528
4014
4442
4652
4741
4809
59217
6279
6973
7252
7546
7767
7839
8229
8545
8800
8884
8997
91456
9225
9353
9401
9472
9553
9571
9632
9723
9822

SEQ 024%
SEGQ 0266

9979

9973
10058
10197
10302
10454
10525

10148
10394

9593
8839

9675

7846

5073
5645
71266
8419

2886
3283
4023
6993

10359
9617
2688



PDP-11/60 FP11-E HARDWMARE DIAGNOSTIC
02-SEP-77 17150

DQFPEA.P11

TSTF 1270
«ASCII 379
<ASCIZ 318

- BLKW 625
-BYTE 342

<ENABL 1
<END 11298
-ENDC 1

980
1251
1572
1868
1924
1939
1954
1969
2111
2223
2315
2590
2910
3111
3343
3579
3808
4084
4287
4550
4931
5091
5259
5415

981
1252
1623
1910
1925
1940
1955
1970
2112
2235
2316
2618
2942
3132
3390
3580
3843
4100
4333
4561
4935
5110
5275
5423

2892
3770

987
1322
1624
1911
1926
1941
1956
1971
2113
2237
2364
2654
2943
3163
3391
3628
3844
4101
4386
4603
4936
5128
5283
5424

2993
3907
4785

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

PDP-11/50 FP11~-E HARDWARE DIAGNOSTIC
02-SEP-77 17:50

DQFPEA.P11

5572
5731
5911
6115
6338
6409
6480
6550
6619
7057
7438
7904
8333
8532
8787
90693
9221
9729
9795
9863
10176
10351
10366
10509
-BQUILV 35
119
<EVEN 386
«IF 1
359
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

5597
5769
5912
6157
6341
6414
6485
6556
6670
7058
7439
7991
8335
8533
8788
9072
9266
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
3913
5158
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
89
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

MACY1l 30(1046) 02-SEP-77 22:41 PAGE 248
CROSS REFERENCE TABLE -~ PERMANENT. SYNBOLS

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
3sgs
4134
4391
4536
4971
5142
5316
5457

MACYL1 30(1046)

3109
4026

212

918
1082
1379
1656
1914
1929
1944
1959
1977
2133
2260
2390
2726
2977
3189
3432
3652
3889
4135
4433
4637
4972
5174
5317
5458

3130
4054

3666
3909
4149
4434
4638
4983
3175
5318
5469

02-SEP-T77 22:41

3151
4082
5070
6058
8732
10072

98084
10601
10683
10768
10848
10941
11024
11087
11242
11274

632
398
8083
8111
8140
8169

290
410
784
931

1123
1466
1706
1916
1931
1946
1961
2017
2150
2280
2454
2773
2995
3230
3467
3669
3927
4173
4435
4661
4989
5176
5329
5484

CROSS REFERENCE TABLE -- PERMANERNT SYMBOLS

5632
5784
5946
6156
6357
6428
6499
6569
6695
7097
7503
8100
8356
8591
8910
9078
9301
9747
9807
9901
10233
10355
10370
10533
99
123
10224
127
382
756
913
1122
1499
1814
1920
1935
1950
1965
2058
2197
2304
2590
2941
3172
3431
3668
3979
4227
4529
4930
5127
5316
5483
5637
5§859
6113

5633
5791
5970
5183
6360
6433
6504
6575
6713
7115
7567
8129
840§
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

5648
5801

3171. 3243
4147 an
5089- 5108
516l 6298
8802 8844
10105 10154
9885 10012
* 10606 10611
10687 10694
10773 10776
.10854 10861
10946 10981
11028 11030
11089 11091
11244 11246
11276 11278
606 607
3084 8085
8112 8113
814l 8142
9898 9899
292 297
129 733
785 788
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 2828
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
65040 6041
5229 6275
6375 6379
5447 6452
5518 6523
5588 6594
65920 6966
7158 7157
7671 7749
8176 8177
8435 8464
8657 8658
9015 9055
9095 9098
9412 9458
9759 9767
9822 9825
9943 10020
10344 10345
10359 10360
10435 10460
10553 10555
94 95
11294
290 296
410 729
779 185
932 934
1185 1217
1570 1572
1909 1910
192¢ 1925
1939 1940
1954 1955
1969 1970
2113 2125
2236 2237
236¢ 2366
271t 2725
2985 2994
3231 3244
3518 3520
3743 371711
4055 4083
4332 4385
4604 4636
4972 4982
5175 5187
5351 5353
5536 5546
5729 5731
5913 5920
6163 6182

299

1756
1919

2301
2501
2829
3037
3265
3519
3741
3980
4225
4483
4754
5035
5212
5353
5534

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
$213
5385
5535

5694
5854
6051
6277
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
81156
8145

10223

320

746

828

947
1218
1517
1815
1921
1936
1951
1966
2059
2197
2303
2534
2858
3078
3307
3545
3743
4000
4227
15217
4820
5037
5245
5386
5536

319

740

808

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
6328
6398
6471
6542
6613
7010
7222
7860
8257
8477
8766
9059
9113
9639
9791
9837
10171
10349
10364
10504

17

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
SEJ 0268

5730
5869
6114
6333
6404
6474
6547
6618
7053
1265
7863
8309
8331
B786
9067
9152
9680
9794
9847
10175
10350
10365
10505

118



PDP-11750 FP11-E HARDWARE DIAGNOSTIC MACY11 30(1046) 02-SEP-77 22341 PAGE 250 SEQ 0249
DQFPEA.P11 02-SEP-77 17250 CROSS REFERENCE TABLE -- PERMANENT SYMBOLS SEQ 0269

6299 6326 6328 6331 6333 6336 6338 6345 5347 6350 6352 6355 . 6357 6364 6366
6369 6371 6374 6376 6383 6385 6388 6390 5393 6395 6402 6404 6407 6409 6412
6414 6421 6423 6426 6428 6431 6433 6440 6442 6448 6447 6450 6452 6459 6461
6464 6466 6469 6471 6478 5480 5483 65485 5488 6490 6497 6499 6502 6504 6507
6509 6516 6518 6521 6523 6526 6528 653% 6537 6540 6542 6545 6547 6554 6556
6559 6561 6564 6566 6573 6575 6578 6580 6583 6588 6592 6594 6597 6599 6602
6604 6612 6617 6619 6670 6672 6694 6712 8914 6918 6920 6966 6968 6991 7009
7052 7056 7058 7095 7097 7114 7127 7129 7155 7157 7204 7206 7221 7264 7437
7439 7501 7503 7566 7662 7669 7671 7749 7751 7752 7859 7863 7903 7990 8034
8070 8099 8128 8150 8170 8175 8177 8224 8226 8256 8308 8332 8334 8343 8354
8356 8405 8407 8435 8463 8465 8474 8475 9477 8531 8533 8543 8560 8590 8630
8631 8633 8657 8659 8733 8764 8766 8786 8788 8878 9908 8910 8934 8936 9014
9052 905S 9057 9059 9067 9068 9069 9074 9075 9076 9077 9078 9080 9091 9094
9096 9098 9104 9106 9108 9112 9151 9220 3265 9269 9283 9300 9303 9340 9375
9411 9457 9494 9529 9532 9638 9679 9728 9731 9735 9742 9747 9749 9755 9758
9766 9772 9773 9790 9792 9793 9794 9796 9797 9798 9807 9809 9817 9819 9824
9825 9826 9829 9833 9836 9847 9859 9866 9868 9891 9892 9894 9901 9904 9930
9938 9939 9942 10019 10086 10090 10111 10170 10174 10176 10179 10206 10221 10232 10236-
10313 10317 10336 10345 10346 10347 10348 10349 10350 10351 10352 10353 10354 10355 10356
10357 10358 10359 10360 10361 10362 10363 10354 10365 10366 10367 10368 10369 10370 10371
10373 10400 10434 10459 10480 10491 10503 10504 10508 10518 10519 10524 10531 10534 10542
10544 10546 10550 10554

<IFF 35 212 286 290 292 297 299 306 320 324 327 358 383 386 730
734 745 786 788 807 809- 840 841 884 885 892 914 918 926 931
932 933 934 941 947 948 980 981 987 1064 1081 1082 1123 1124 1156

1170 1186 1218 1219 1251 1252 1322 1323 1379 1380 1466 1467 1500 1501 1517
1548 1571 1572 1624 15625 1639 1658 1676 1706 1707 1756 1757 1814 1853 1855
1868 1909 1910 1911 1912 1913 1914 1915 1915 1917 1918 1919 1920 1921 1922
1923 1924 1925 1926 1927 1928 1929 1930 1931 1932 1933 1934 1935 1935 1937
1938 1939 1940 1941 1942 1943 1944 1945 1945 1947 1948 1949 1950 1951 1952
1953 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967
1968 1969 1970 19711 1972 1973 1977 1978 2018 2019 2030 2045 2059 2086 2087
2112 2113 2125 2126 2127 2132 2139 2150 2183 2170 2196 2197 2222 2223 2235
2237 2242 2249 2260 2263 2280 2296 2301 2302 2303 2304 2311 2315 2316 2365
2366 2390 2422 2454 2476 2486 2501 2533 2534 2589 2590 2618 2654 2690 2712
2726 2741 2713 2774 2829 2830 2858 2880 2894 2910 2942 2943 2976 2977 29?6
2994 3010 3036 3037 3078 3079 3092 3111 3132 3153 31N 3188 3189 3230 3231
3245 3265 3286 3307 3327 3342 3343 3391 3392 3416 3432 3436 3467 3468 3519
3520 3544 3560 3562 3579 3580 3629 3630 3651 3666 3669 3697 3698 3742 3743
3771 3805 3808 3843 3844 3888 3889 3908 3927 3928 3980 3981 4000 4028 4056
4084 4100 4101 4134 4135 4149 4173 4186 4187 4226 4227 4256 4284 4287 4333
4386 4390 4391 4434 4435 4453 4465 4483 4484 4528 4529 4549 4561 4603 4604
4637 4638 4661 4692 4723 4754 4787 4820 4834 4929 4931 4935 4936 4971 4972
4982 4989 4997 4998 5036 5037 5052 5072 5091 5110 5128 5141 5142 5175 5176
5187 5204 5212 5213 5246 5247 5258 52715 5283 5284 5317 5318 5328 5344 5352
5353 5386 5387 5398 5415 5423 5424 5457 5458 5468 5484 5492 5493 5535 5536
5547 5557 5572 5597 5598 5632 5633 5643 5648 5656 5657 5694 5695 $714 5730
5731 5170 5711 5783 3791 5800 5801 5838 5839 5853 5860 5868 5869 5912 5913
5921 5945 5970 5998 5999 5041 6042 6051 6069 6092 6114 6115 6158 6159 6166
6182 6199 6228 6229 6276 6277 6299 6328 6333 6336 6347 6352 6355 6366 6371
6374 5385 §390 6393 5404 6409 5412 6423 5426 6431 6442 6445 6450 6451 6466
6469 6480 6485 6488 6499 6504 6507 6518 6523 6526 6537 6542 6545 6556 6561
6564 6575 6580 6583 6594 6599 6602 6613 65618 6619 6671 6672 6694 6713 6915
6919 5920 6967 6968 5991 7010 7053 7057 7058 7096 7097 7114 7128 7130 7156
7157 7205 7206 7221 7265 7438 7439 7502 7503 7566 7663 7670 7671 7750 7751
7859 7904 7991 8035 8071 8100 8129 8151 817 8176 8177 8225 9226 8256 8309
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8333 8335 8344 8355 8356 8406 8407 8435 8464 8466 8475 8476 8471 8532 8533
8544 8560 8591 8631 8632 8633 8658 8659 8733 8765 8766 8787 8788 8878 8909
8910 8935 8936 9014 9052 9056 9057 9058 9059 9069 9075 9077 9090 2092 9035
9106 9109 9112 9152 9221 9266 9281 9284 9301 9304 9341 9376 9412 9458 9495
9530 9533 9639 9680 9729 9732 9736 9748 9750 9756 9759 9767 9773 9791 9794
9795 9798 9825 9826 9830 9834 9836 9859 9930 9939 9943 10020 10087 10091 10171
10175 10233 10237 10314 10318 10374 10401 10435 10460 10481 10492 10504 10505 10509 10525
10544 10555
< IFT 208 828 892 1170 1655 1814 1909 1910 1911 1912 1913 1914 1915 1916 1917
1918 1919 1920 1921 1922 1923 1924 1925 1925 1927 1928 1929 1930 1931 1932
1933 1934 1935 1936 1937 1938 1939 1940 1941 1942 1943 1944 1945 1946 1247
1948 1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959 1960 19561 1962
1963 1964 1965 1966 1967 1968 1969 1970 197t 1972 1973 2045 2125 2126 2139
2149 2152 2175 2235 2236 2231 2249 2259 2262 2285 2389 2421 2453 2485 2617
2653 2689 2725 2857 2893 2994 3091 3110 3131 3152 3172 3244 3264 3285 3306
3326 3416 3544 3651 3 3ges 3999 4027 4055 4083 4148 4172 4256 4453 4549
4660 4591 4722 4753 4788 4819 4982 5051 5071 5090 5109 5127 5187 5258 5328
5398 5468 §557 5643 5714 5783 5853 5945 6069 6182 6299 6326 6328 6331 6333
6336 6338 6345 6347 6350 6352 6355 6357 6364 6366 6369 6371 6374 6376 6383
6385 5388 6390 6393 6395 6402 5404 6407 5409 6412 6414 6421 6423 6426 6428
6431 6433 6440 6442 6445 5447 6450 6452 5459 6461 6464 6466 6469 6471 6478
6480 6483 6485 6488 6490 6497 6499 6502 6504 6507 6509 6516 6518 6521 6523
6526 6528 5535 6537 6540 5542 5545 6547 5554 6556 6559 6561 6564 6566 6573
6575 6578 6580 6583 6585 6592 5594 6597 6599 6602 6604 6694 6991 7114 7221
7264 7566 7859 8256 8308 8435 8560 8733 8878 9014 9067 9068 9112 9269 9806

9892
-IFTF 9804 9868
«LIF 2 7 12 277 382 386 746 749 755 758 759 761 762 988 991

1157 1160 12565 1268 1291 1294 1401 1404 1645 1649 1801 1804 2037 2040 2121
2124 2231 2234 2380 2383 2412 2415 2444 2447 2476 2479 2604 2607 2640 2643
2676 2679 2712 2715 2844 2847 2880 2883 2987 2990 3094 3086 3103 3105 3122
3124 3144 3146 3165 3167 3236 3238 3256 3258 3276 3278 3298 3300 3319 3321
3409 3412 3537 3540 3643 3646 3759 3762 3900 3903 3993 3995 4021 4023 4049
4051 4077 4079 4143 4145 4167 4169 4249 4252 4445 4448 4541 4544 4653 4656
4684 4687 4715 4718 4746 4749 4777 4780 4810 4813 4974 4977 5042 5044 5063
5065 5083 35085 5102 5104 5120 5122 5179 5182 5250 5253 5321 5324 5390 5393
5461 5464 5549 §552 5636 5639 5707 5710 5777 5780 5845 5848 5938 5941 6062
6065 6175 6178 6292 629% 6687 6690 6984 6987 7107 7110 7211 7214 7254 7257
7558 7561 7850 7853 8248 8251 8301 8304 8427 8430 8553 8556 8721 8724 8867
8870 9002 9005 9086 9087 9106 9738 9739 9740 9741 9742 9747 9805 9806 9822
9825 9826 9837 9838 9839 9840 9841 9846 9875 9880 9904 9930 9939 10167 10344
10345 10346 10347 10349 10350 10351 10352 10353 10354 10355 10356 10357 10358 10359 10360
10361 10362 10363 10364 10365 10366 10357 10368 10369 10370
< IRP 729 839 930 946 1080 1217 1321 1465 1570 1705 1976 2085 2195 2300 2314
2532 2172 2941 3035 3187 3341 34566 3578 3695 3842 3926 4099 4185 4389 4482
4602 4934 4996 5140 5211 5282 5351 5422 5491 5596 5655 5729 5799 5867 5997
6113 6227 6617 6918 7056 71585 7437 7669 8175 8354 B475 8631 B764 8908 9055
9080 9385 9403 10180 10181 10202 10218 10219 10512 10518 10533 10534

oLIST 1 141 277 358 360 361 3562 363 364 365 366 367 3168 369 370
371 372 373 374 375 376 383 386 729 730 131 1732 733 734 735
136 137 753 839 885 925 927 928 929 930 934 941 942 943 944
946 98l 1080 1124 1217 1252 1321 1380 1465 1501 1570 1625 1705 1757 1902

1910 1911 1912 1913 1914 1915 1916 1917 1913 1919 1920 1921 1922 1923 1924
1925 1926 1927 1928 1929 1930 1931 1932 1933 1934 1935 1936 1937 1938 1939
1940 1941 1942 1943 1944 1945 1946 1947 1943 1949 1950 1951 1952 1952 1954
1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1369



PDP-11/50 FP11-E HARDNARE DIAGROSTIC

DQFPEA.P1L
1970 1971
2304 2311
3231 3341
3981 4099
5140 5176
5695 5729
6715 6918
8226 8354
9059 9069
10350 10351
10365 10366
«MACRO 1 317
2314 2532
4482 4502
5997 56113
8764 8908
< MCALL 1 141
«MEXIT 409
«MLIST 1 141
371 372
736 737
946 981
1910 1911
1925 1926
1940 1941
1955 1956
1970 1971
2304 2311
3231 3z
3981 4099
5140 5176
5695 5729
6715 6918
8226 8354
9059 9069
10350 10351
10365 10366
«-PAGE 317 410
7056 7155
-REPT 277 360
1949 1953
«SBTTL 13 31
1080 1217
3187 3341
5211 5282
7056 7155
9222 9267
9733 9831
10506 10555
+TITLE 2
«#@0RD 275 276
329 330
347 348
371 372
401 425
453 455

02-SEP-77 17:50

1972

5351
7437
9285
9944

217
a3l
349
373
427
457

1973
2313
3433
4185
5247

9301
10021

278
332
358
374
429
459

PDP-11/60 FP11-E HARDWARE DIAGNOSTIC

DQFPEA. P11 02-SEP-77 17:50
483 485 487 489
513 515 517 519
543 545 547 549
573 575 577 579
615 616 617 518
648 650 656 661
675 677 678 680
107 1069 1071 1073
1209 1211 1213 1681
1910 1911 1912 1913
1925 1925 1927 1928
1940 1941 1942 1943
1955 1956 1957 1958
1970 1971 1972 2506
2746 2748 2750 2752
2921 2923 2925 2927
3027 3029 3031 4468
4582 4585 4588 4591
6369 6374 6383 6388
6464 6469 6478 6483
6559 5564 6573 6578
7147 7149 7151 7339
7365 7367 7369 7371
7395 7397 7399 7401
7425 7427 7430 7952
7971 7972 7973 7981
8021 8024 8025 8025
8471 9091 9094 9105
9999 10004 10010 10011
11124 11125 11128 11128
11149 11151 11153 11156
11188 11189 11190 11191
« ABS. 045520 000
ERRORS DETECTED: O
DSKM: DQFPEA,DSKW: DQFPEA=DQFPER.P11
RUN-TIME: 36 37 5 SECONDS
RUN-TIME RATID: 249/80=3.1
CORE USED: 25K (49 PAGES)
DOCUMENT PAGES: 252
WRAP-ARDUND: 0%
USER SYMBOLS: 915
MACRO NAMES: 65
UNDF SYMBOLS: 13
DISK BLOCKS READ: 1973

DISK BLKS WRITTEN:
KILO CORE SECORDS:

1335
2910

MACY11 30(1045)

02-SEP-77 22:41

PAGE 252

CROSS REFERENCE TABLE -~ PERMANENT SYNBOLS

10354
10369
946
3035
5140
6617

360
378
885
1217
1914
1929-
1944
1959
1976
2314
3466
4227
$282
5839
7056
8533
9072
10354
10369

9305
10088

279
333
360
375
431
461

MACY11 30(1045)

491
521
551
5681

2019
2366
3520
4389
5318
5867
7097
8631
9086

10385

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
5595
8354
9342
10172

291
334
361
388
433
463

493
523
553
583
636
663
684
1077
1685
1915
1930
1945
1960
2510
2756
2931
4472
4597
6402
6497

11159
11197

2085
2532

362

9217
1321
1918
1931
1946
1951
2085
2532
3561
4435
5351
5913
7155
8659
9098

10356
11298
2296
9106
1913
2296

317
1976
3926
56595
8475
9373

10234

310
335
362
389
435
465

2113
2590

1380
1917
1932
1947
1962
2113
2590
3578
4482
5387
5997
7206
8764
9742
10357

2314
9301
1917
2311
383
2085
4099
5729
8631
9413
10314

k300
336
363
390
417
467

2195
27172
3630
4529
5422

10358

1465
3578
5422
7292

10358

3925
9530
1921
9052
410
2195
4185
5799
8764
9459
10335

312
337
364
391
439
469

2223
2830
3667
4602
5458
6113
7335
8908
10336
10359

1570
3696
5491
74317

471
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495
525
§55
598
637
664
686
1191
1687
1916
1931
1946
1961
2512
2758
2933
4474
5924
6407
6502
6597
7345
7377
7407
7955
7984
8031
9485
10204
11134
11161
11200

497
527
557
599
638
666
688
1193
1689
1917
1932
1947
1962
2514
2760
2935
4476
6052
6412
6507
6602
7347
7379
7409
7956
7985
8336
9486
10310
11135
11166
11204

499
529
559
600
639
667
690
1195
1691

501
531
561
601
640
668
692
1197
1693
1919
1934
1949
1964
2518
2764
3015
4564
6331
6426
6521
7135
7351
7383
7413
7958
7987
8340
9488
10543
11137
111711
11207

10360

1705
3842
5596
7669

503
533

602
641

702
1199
1695
1920
1935
1950
1965
2520
2766
3017
4567
6336
5431
6526
7137
7353
7385
7415
1966
7988
8345
9489

10545
11139
11174
11210

10361

1902
3926
5655
817s

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
7669
9053
10346
10362

6227

1937
11298
839
2772
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
17389
7419
7968
8018
8349
9491
11116
11143
11180
11214

10347
10363

2085
4185
5799
8475

369
734
943
1757
1923
1938
1953
1968
2299
3079
3889
4996
5633
6617
7751
9054
10347
10363

6617
1941

930
2941
4996
6617
9110
9681

10482

327
344
369
3993
449
479

SEQ 0251
SEQ 0271

2300
3187
3926
5037
5655
6672
81175
9055
10349
10364

2195
4389
5867
8631

370
735
944
1902
1924
1939
1954
1969
2300
3187
3926
5037
5655
65672
8175
9955
10349
10364

6918
1945

946
3035
5140
6918
9153
9729

10493

328
346
370
400
451
481

SEQ 0252
SEQ 0272

511
541
571
614
647
674
706
1207
1909
1924
1939
1954
1969
2528
2919
3025
4579
6364
6459
6554
7145
7363
7393
7423
1970
8020
8469
9976
11122
11147
11185
11213
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