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IDENTIF ICATION

PRODUCT (ODE: A(=-B0&TC-M(

PRODUCT NAME : (FKAACO 11/34 BS{ INST TST
PRODUCT DATE: 30-0(T1-78

MAINTAINER: DIAGNOSTIC ENGINEERING

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO (CHANGE WITHOUT NOTICE
AND SHOULD NOT BE (ONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT
CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY
FOR ANY ERRORS THAT MAY APPEAR IN THIS DOCUMENT.

NO  RESPONSIBILITY IS  ASSUMED FOR THE USE OR RELJABILITY OF SOF TWARE
ON EQUIPMENT THAT IS NOT SUPPLIED BY DIGITAL OR ITS AFFILIATED COMPANIES
COPYRIGHT (C) 1975, 1978 BY DIGITAL EQUIPMENT CORPORATION

THE FOLLOWING ARE TRADEMARKS OF DIGITAL EQUIPMENT CORPORAT]ON:

DIGITAL PDP UNIBUS MASSBUS
DEC DECUS DECTAPE

SEQ 0001
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* SUMMARY OF OPERATING INSTRUCTIONS =

- *
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THE FOLLOWING PROCEDURE CAN BE USED TO RUN THIS DIAGNOSTIC
IN A STANDARD T“ONFIGURATION WITH AT LEAST 4K OF MEMORY

AND A TELETYPE. [F THE PROGRAM DOES NOT RUN SUCCESSFULLY
CONSULT THE FOLLOWING DOCUMENT FOR ASSISTANCE.

OPERATING PROCEDURES:

1. LOAD THE PROGRAM USING NORMAL PROCEDURES

2. START THE PROGRAM AT LOCATION 200

3. PROGRAM SHOULD PRINT THE TITLE WITHIN THE
1ST SECOND AND END PASS REPEATABLY THERE-
AFTER AT APPROX. 1C SEC. INTERVALS UNTIL
EXTERNALLY HALTED.

4. IF THE PROGRAM DOES NOT RUN AS DESCRIBED ABOVE,

CONSULT THE FULL OPERATING INTRUCTIONS WHICH
FOLLOwW.
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GE&ERAL PROGRAM INFORMATION

PROGRAM PURPOSE

" JHIS DIAGNOSTIC PROGRAM IS DESIGNED TO BE A COMPREHENSIVE

~THECK OF THE PDP-11/34 BASIC INSTRUCTION SET. THE PROGRAM EXERCISES

ALL OF THE PROCESSOR LOGIC AND MICROCODE FOR ALL INSTRUCTIONS

EXCEPT THE TRAP AND MEMORY MANAGEMENT INSTRUCTIONS. THE PROGRAM DOES NOT TEST
INSTRUCTIONS OR HARDWARE RELATED TO THE TRAP OR INTERRUPT

MECHANISMS OF THE 11/34 (E.G. RTT, RT1, WAIT, RESET, TRAP, EMT).

SYSTEM RECUIREMENTS

HARDWARE

PDP=11/34 PROCESSOR
8K MEMORY == THE PROGRAM JSES LOCATJONS 0 = 26520

SOF TWARE .

THIS PROGRAM IS WRITTEN TO BE RUN AS A STAND-ALONE PROGRAM,
HOWEVER, THE PROGRAM IS DESIGNED TO RUN UNDER AUTOMATED
PRODUCT TEST SYSTEM (APT) IN ALL THREE MODES.

'THE PROGRAM (AN ALSO BE RUN UNDER THE ACT 11 MONITOR

RELATED DOCUMENTS AND STANDARDS

PDP=11/34 MICROCODE LISTING
PDP-11/34 ELECTRICAL SCHEMATIC(S
DIAGNCSTIC ENGINEERING PROJECT PLANFOR- 11/34

DIAGNOSTIC ENGINEERING_STANDARDS AND CONVENTIONS PROGRAMMING PRACTICES
DOCUMENT NO. 175-003-009-00 -

APT INTERFACE SPECIFICATION, REVISION 9.
DIAGNOSTIC HIERARCHY PREREQUISITES

NONE

SEQ 0003
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2.1

2.1,1

2.1.2
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FAILURE ASSUMPTIONS

NONE
OPERATING INSTRiUZTIONS

LOADING AND STARTINC PROCEDURES

LOAD ING

USE NORMAL PROCEDURES FOR LOADING ABSOLUTE BINARY TAPES.
NORMAL START

THIS IS THE PROCEDURE FOR NORMAL PROGRAM RUNNING (I.E.,
STARTING WITH TEST 1 AND EXECUTING ENTIRE DIAGNOSTIC).

LOAD ADDRESS = 200
START

SUBTEST START

THIS IS THE PROCEDURE FOR STARTING AT A SUBTEST OTHER THAN 1,

1. LOAD STESTN (IN MAILBOX SECTION) WwITH THE NUMBER OF SUBTEST
MINUS ONE (IN OCTAL) FOR EXAMPLE, 1O START AT SUBTEST 100,
$TESTN=77.

¢. LOAD STARTING ADDRESS OF SUBTEST IN LOC. 216

3. LOAD ADDRESS = 204
4. START

SPECIAL ENVIRONMENTS

" THIS PROGRAM IS WRITTEN TO COMPLY WITH ALL THE REQUIREMENTS

OF THE APT INTERFACE SPECIFICATION. IT WILL RUN UNDER APT
IN EITHER QUICK VERIFY, PROGRAM 0OR RUN-TIME MODES.

THIS PROGRAM 1S WRITTEN TO COMPLY WITH ALL OF THE REQUIREMENTS
OF PROGRAMS TO RUN UNDER THE ACT17 MONITOR,

SEQ 0004
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PROGRAM OPTJONS

IS PROGRAM IS INTENDED TO BE A BASIC PROCESSOR TEST.
IS INTENDED YO BE THE LOWEST LEVEL DIAGNOSTIC RUN.
PROVIDES FOR NO SELECTABLE OPTIONS.

ORDER THAT THE TEST BE RUNNABLE ON A PROCESSOR WITHOUT A
LETYPE, IT IS POSSIBLE TO SUPPRESS THE END OF PASS MESSAGE.
IF NO TELETYPE IS AVAILABLE, ALTER THE BYTE, SENVM, WHICH
IS LOCATED IN THE APT MAILBOX. SETTING SENVM TO 40(8) wWILL
SUPPRESS ALL CONSOLE OUTPUT.

THE EXACT LOCATION OF THIS BYTE CAN BE FOUND IN THE SYMBOL
TABLE AT THE END CF THE LISTING.

TH
IT
17T
IN
TE

EXECUTION TIMES

THE DIAGNOSTIC COMPLETES THE FIRST PASS IN LESS THAN 1 SEC.
SUBSEQUENT PASSES REQUIRE APPROXIMATELY 10 SECS. EACH.
THE PROGRAM WILL RUN CONTINUOUSLY UNTIL EXTERNALLY HALTED.

ERROR INFORMATION

L

ERROR TYPES',

THERE ARE TWO BASIC TYPES OF FRRORS IN THE DIAGNOSTIC.
FUNCTIONAL ERRORS

THESE ARE ERRORS WHICH REPRESENT A MALFUNCTION OF AN
INSTRUCTION OR SEQUENCE OF INSTRUCTION. (E.G., THE PROPER
CONDITION CODE NOT SET OR IMPROPER RESULT OF AN ARITHMETIC
OR LOGICAL OPERATION).

SEQUENCE ERRORS

- THE RESULT OF A TESTS BEING EXECUTED OUT OF SEQUENCE. (E.G.

WILD MACHINE OR IMPROPER BRAN(CH OR JUMP),
ERROR REPORTING PROCEDURES

THE DIAGNOSTIC RESPONDS TO THE DETE(CTICN OF ALL ERRORS BY
STORING CERTAIN INFORMATION IN MEMORY AND HALTING THE PROCESSOR.
THE INFORMATION STORED IN MEMORY CAN BE USED BY THE OPERATOR

TO IDENTIFY THE ERROR DETECTED.

CERTAIN FAILURES WILL CAUSE THE PROESSOR TO HANG.

THIS TYPE OF FAILURE IS INDICATED IF THE PROGRAM

DOES NOT PRINT ITS END OF PASS INDICATION WITHIN A REASONABLf
AMOUNT OF TIME. (FIRST MESSAGE SHOULD APPEAR WITHIN 1 SEC,)

SEQ 0005




3.2.1

3.2.4

ERROR DESCRIPTOR INFORMATION

THE DIAGNOSTIC MAILBOX HOLDS THE ERROR INFORMATION NECESSARY
TO IDENTIFY THE DETECTED ERROR. THIS INFORMATION HAS BEEN
DESIGNED FOR COMPLIANCE WITH THE APT TO DIAGNOSTIC INTERFACE
SPECIFICATION. IT IS THE PRIMARY MEDIUM FOR IDENTIFYING ERRORS.

$MSGTYP

THIS LOCATION IS INCREMENTED FROM ZERO TO ONE BEFORE THE
PROGRAM COMES TU A PROGRAMMED HALT. IF THIS LOCATION IS
NOT ONE, THEN THE DIAGNOSTIC HAS COME TO AN UNPROGRAMMED
HALT. CHECK THE STACK AND PC FOR A CLUE TO THE CAUSE.
SUSPECT A TRAP,

SFATAL

THIS LOCATION IS LNADED WITH A NUMBER BEFORE A HALT 1S EXECUTED.

EACH PROGRAMMED HALT HAS A UNIQUE NUMBER ASSOCIATED WITH
[I)ng(‘%Eg CAN BE USED TO IDENTIFY THE ERROR WHICH HAS BEEN

. .
THIS LOCATION IS iNCREMENTED FOR EVERY COMPLETE PASS OF

THE DIAGNOSTIC. MONITORING THIS LOCATION WILL INDICATE WHETHER
OR NOT THE PROGRAM IS HUNG. IT WILL ALSO INDICATE THE

NUMBER OF SUCCESSFUL PASSES COMPLETED BEFORE THE ERROR HALT.

A HIGH PASS COUNT MIGHT INDICATE THAT THE ERROR HALT IS
ASSOCIATED WITH AN INTERMITTANT FAULT.

$TESIN

THIS LOCATION IS INCREMENTED IN EACH NEW SUBTEST, THIS
SHOULD INDICATE THE TEST BEING EXECUTED WHEN THE ERROR WAS

CETECTED. THIS LOCATION IS ALSO USED TO DETECT A SEQUENCE ERROR.

SEQ 0006




4.0

ERROR [DENTIFICATION SEQ 0007

BECAUSE OF THE OVERHEAD ASSOCIATED WITH EACH HALT IN AN

APT COMPATIBLE PROGRAM THE SEQUENCE CHECK CODE WILL SHARE THE
ERROR HALT OF FUNCTIONAL ERROR WITHIN EACH SUBTEST.

TO DETERMINE WHICH ERROR IS BEING REPORTED, LOCATIONS $RATAL
AND $TESTN ARE USED TOGETHER. WHEN AN ERROR HALT OCCURS,
(HECK, SFATAL TO DETERMINE THE NUMBER OF THE ERROR DETECTED.
NOW, CHECK THAT THE TEST NUMBER WHERE THIS ERROR IS DETECTED
CORRESPONDS TO THE VALUE IN STESTN. IF THESE AGREE THE ERROR
WAS A FUNCTIONAL ERROR AS DESCRIBED IN THE LISTINGS. IF THESE
NUMBERS DO NOT AGREE, THEN A SEQUENCE ERROR WAS DETECTED.

IN THIS CASE S$TESTN WILL CONTAIN ONE MORE THAN THE NUMBER

CF THE LAST TEST SUCCESSFULLY COMPLETED. SEQUENCE ERRORS
WHICH SHARE THE ERROR HALTS OF FUNCTIONAL ERRORS

WILL ALWAYS BE REFORTED BY THE LAST HALT IN THE SUBTEST IN
WHICH THEY WERE DISCOVERED. :

PROGRESS REPORT

AT THE END OF EACH SUCCESSFUL PASS (THE EQUIVALENT 0Of 400 (8)
PROGRAM PASSES, EXCEPT THE FIRST PASS WHICH IS ONLY GNE PRUGRAM PASS)
THE PROGRAM INCREMENTS THE LOCATION $PASS ‘

WHICH IS IN THE APT MAILBOX. THIS LOCATION WILL ALWAYS

CONTAIN THE NUMBER OF SUCCESSFUL PASSES COMPLETED.

$PASS IS RESET WITH EVERY RETART FROM LOC. 200.

ADDITIONALLY, THE TITLE AND END PASS MESSAGE IS PRINTED ON THE
CONSOLE TELETYPE AFTER THE FIRST PASS. THE END PASS MESSAGE IS
REPEATED EVERY SUBSEQUENT PASS (400 PROGRAM LOOPS) THEREAFTER.

IF NO TELETYPE IS AVAILABLE, THE CONSOLE OUTPUT MUST BE SUPPRECSSED.
(SEE SECTION 2.3).




5.0

5.1

TROUBLE SHOOTING : SEQ 0008

WHEN THE PROGRAM DISCOVERS A FAULT IT WILL HALT. TO DETERMINE

. THE CAUSE OF THE HALT, THE DIAGNOSTIC PROVIDES ERROR INFORMATION.

THIS INFORMATION IS STORED IN THE APT MAILBOX AND IS THE PRIMARY
SOURCE OF ERROR IDENTIFICATION.

gng‘;6f?ING AN ERROR, THE FOLLOWING PROCEDURE SHOULD AID IN ISOLATING

CHECK THE MAILBOX

1. SMSGTY THIS LOCATION SHOULD CONTAIN A 1, IF THE PROCESSOR
HALTS AND THIS LOCATION iS ZERO, THEN THE PROCESSOR HAS COME
TO AN UNEXPECTED HALT. FIRST SUSPECT A TRAP. (HECK THE
- PC_AND IF A TRAP CHECK R6& AND THE STACK FOR THE LOCATION OF
THE FAILING INSTRUCTION.

2. SFATAL THIS LOCATION IS USED TO HOLD THE NUMBER OF THE ERROR WHICH HAS BEEN
DETECTED. EACH ERROR BEING CHECKED BY THE DIAGNOSTIC IS ASSIGNED
A UNIQUE NUMBER WHICH IS STORED IN SFATAL WHEN THAT ERROR IS DETECTED.

WHEN AN ERROR IS DETECTED, CHECK THE LISTING TO SEE THAT THE ERROR
NUMBER STORED IN $FATAL IS ONE WHICH IS DETECTED IN THE

TEST WHOSE NUMBER IS IN $TESTN. [IF THERE IS A DISAGREEMENT THEN
THE ERROR BEING REPORTED IS A SEQUENCE ERROR. S$TESTN CONTAINS

ONE MORE THAN THE LAST TEST WHICH WAS SUCCESSFULLY COMPLETED.

3. STESIN THIS LOCATION IS USED TO INDICATE THE NUMBER OF THE
TEST WHICH WAS BEING EXECUTED WHEN THE FUALT WAS DETECTED.
$TESTN IS USED IN CONJUCTION WITH $FATAL TO DISTINGUISH
BETWEEN SEQUENCE AND FUNCTONAL ERRORS. (SEE 2. THIS SECTION)

4. $PASS THIS LOCATION IS USED TO INDICATE THE NUMBER OF SUCCESSFUL
PASSES WHICH THE DIAGNOSTIC HAS COMPLETED. THIS WILL GIVE AN
I§PICATJON THAT THE DIAGNOSTIC HAS NOT JUST BEEN HUNG IN A LOUP
éfpgg}sTELETYPE IS AVAILABLE TO REPORT THE PRINTED PROGRESS

IF AN ERROR HAS BEEN DETECTED $PASS WILL SHOW WHETHER IT
WAS A HARD ERROR DISCOVERED DURING THE FIRST TRY OR WHETHER
l;Agzgg{TEERMITTANT OF DEVERLOPED DURING THE RUNNING OF THE
{‘ > ~ -
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6.0

SCOPING

WHILE THIS DIAGNOSTIC IS PRIMARILY INTENDED TO BE A FAULT DETECTION
PROGRAM, PROVISIONS ARE MADE TO ASSIST A TECHNICIAN WHO MIGHT WANT
TO USE THE PROGRAM AS A TROUBLE SHOOTING TEST.

THE PROCEDURE FOR SCOPING A SUBTEST INVOLVES MCDIFYING SEVERAL
MEMORY LOCATIONS IN THE TEST ITSELF. THE PHILOSOPHY IS TO PROVIDE

A SCOPING LOOP WHICH WILL INCLUDE THE CODE WHERE THE ERROR WAS DETECTED.

THE LOOP IS SET UP SO THAT THE LOOP WILL NOT ‘BE TERMINATED SHOULD
THE ERROR INTERMITTANTLY DISAPPEAR.

THE PROCEDURE IS AS FOLLOWS:

1. DETERMINE WHICH ERROR IS TO BE SCOPED. USE $FATAL AND S$TESTN
FOR THIS (SEE ABOVE)

2. LOCATE THE ERROR ROUTINE IN THE LISTING.
3. CLEAR THE RIGHT BYTE OF THE CONDITIONAL BRANCH INSTRUCTION
C?E?E&eTED WITH THE ERROR. (THIS IS MARKED WITH <===='S IN THE

4. REPLACE THE INSTRUCTION FOLLOWING <MOV #XXX,=(R2)) WITH THE
SCOPING BRANCH PROVIDED IN THE LISTING COMMENTS.

5. RESTART THE PROGRAM. THE PROGRAM MAY BE RESTARTED FROM THE
BEGINNING OR FROM THE SUBTEST (SEE 2.0).

LISTING

«

SEQ 0009
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ACT11 HOOKS
APT MAILBOX-ETABLE

APT PARAMETER BLOCK

CHECK BRANCHES ON Z BIT
DATA PATH TESTS

T

T2
T3
T4
75

TEST
TEST
TEST
TEST

K
MACY11 30A(1052) 18-0CT-78 11:06
TABLE OF CONTENTS

OF ZEROES IN THE DATA PATH

OF PATTERN 125252 IN DATA PATH
OF PATTERN 052525 IN DATA PATH
OF ALL ONES IN DATA PATH :

B-REGISTER TEST
76 SHIFT BIT 0 TO Bl 1
SHIFT CARRY INTO BIT 0

17

710 LEFT SHIFT FROM BIT O TO C-BIT
11 SHIFT BIT 15 TO BIT 14
T12 RIGHT SHIFT FROM BIT 15 TO (-BIT
SCRATCH PAD TESTS
T13 TEST IF RO CAN HOLD ALL ZEROES
T14 TEST IF RO CAN HOLD ONES AND ZEROES
T15 TEST IF RO CAN HOLD ZEROES AND ONES
T16 TEST IF RO CAN HOLD ALL ONES
117 TEST IF R1 CAN HOLD A ONE IN ALL BITS
120 TEST IF R1 CAN HOLD A ZERO IN ALL BITS
121 TEST IF R2 CAN HOLD A ONE IN ALL BITS
722 TEST IF R2 CAN HOLD A ZERO IN ALL BITS
123 TEST IF R3 CAN HOLD A ONE IN ALL BITS
124 TEST IF R3 CAN HOLD A ZERO IN ALL BITS
125 TEST IF R4 CAN HOLD A ONE IN ALL BITS
126 TEST IF R4 CAN HOLD A ZERO IN ALL BITS
127 TEST IF RS CAN HOLD A ONE IN ALL BITS
T30 TEST IF RS CAN HOLD A ZERO IN ALL BITS
131 TEST IF R6 CAN HOLD A ONE IN ALL BITS
132 TEST IF R6 CAN HOLD A ZERO IN ALL BITS
PSW TESTS
733 TEST IF PSW WILL HOLD ZEROES
T34 TEST IF PSW WILL HOLD ONES AND ZEROES
T35 TEST IF PSW (EXCEPT T-BIT) WILL HOLD ZEROES AND ONES
136 TEST IF PSW (EXCEPT T-BIT) WILL HOLD ALL ONES
CONDITION CODE TEST
137 TEST BRANCHES AROUND Z-BIT
T4C TEST BRANCHES AROUND N-BIT
141 TEST BRANCHES AROUND V-BIT
T42 TEST BRANCHES AROUND C-BIT
MICROCODE TESTS

T43 TEST MODE O USING SOP INST.
T44 TEST REMAINDER OF SOP INSTS IN MODE O
T45 TEST MODE QO EVEN BYTE USING SOP INST
146 TEST MODE 1 USING SOP INST.
T47 TEST MODE 1 EVEN BYTE USING SOP INST
750 TEST MODE 1 ODD BYTE USING SOP INST
151 TEST MODE 2 USING SOP INST.
152 TEST MODE 2 EVEN BYTE USING SOP INST.
T53 TEST MODE 2 ODD BYTE USING SOP INST.
154 TEST MODE O USING NEGATE INSTRUCTION
155 TEST MODE 1 USING NEGATE INST.
756 TESJ MODE 2 USING NEGATE INSTRUCTION
157 TEST MODE 3 USING SOP INST.

SEQ 0010
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CFKAAC.P11

1762
1817
1856
1933
1985
2028
2070
2104
2146
2193
2229
2275
2316
2349
2382
2415

18-0CT-78 11:01 TABLE OF CONTENTS
T60 TEST MODE 3 EVEN BYTE USING SOP INST.
761 TEST MODE 3 ODD BYTE USING SOP INST.
162 TEST MODE 3 USING NEGATE INSTRUCTION
763 TEST MODE &4 USING SOP INSTS
164 TEST MODE 5 USING SOP INSTS
T65 TEST MODE 6 USING SOP INSTS
166 TEST MOUE 7 USING SOP INST.
167 TEST MODE &4 WITH NEGATE INSTRUCTION
170 TEST MODE 5 WITH NEGATE INSTRUCTION
7 TEST MODE 6 WITH NEGATE
172 TEST MODE 7 W/ NEGATE
173 TEST SOP INSTRUCTIONS MODES 2,3,6,7 WITH REGISTER 7
174 TEST MODE O SOP NON-MODIFYING
175 TEST MODE O EVEN BYTE W/ SOP NON-MODIFYING
176 TEST MODE 1 SOP NON-MODIFYING
177 TEST MODE 1 BYTE INST. NON-MODIFYING
7100 TEST MODE 2 WITH SOP NON-MODIFYING
7101 TEST MODE 2 - BYTE W/ SOP NON-MODIFYING
1102 TEST MODE 3 W/ SOP NON-MODIFYING INSTS
1103 TEST MODE 3 - BYTES W/ SOP NON-MODIFYING INSTS.
1104 TEST MODE &4 W/ SOF NON-MODIFYING INSTS
1105 TEST MODE 5 W/ SOP NON-MODIFYING INSTS
1106 TEST MODE 6 W/ SOP NON-MODIFYING INSTS

e B e e e B e B e e e o B e e e B e e e e e . o o e e e e e |
O R X K L L Y= Y G W YR YRR W N (R W QN Q— — N (N —"— Y (—" G— " (— (p— _— g— Y Y

BB DD NWWWWWWWNINNDNONNDININ S DD a e a0
NOWVMB W =2ONOONB WSO NO VMBS W —=SO N VNS WN=0O N

TEST MODE 7 W/ SOP NON-MODIFYING INSTS.

TEST MODE O DOUBLE-OPERAND (DOP) INSTS.

MOV MODE O TO MODE 0

TEST SuB moL: 0,0

TEST ALL THE DOP INSTRUCTIONS W/ SOURCE MODE 0,0
TEST MODE 0,X DOUBLE-OPERAND INSTRUCTIONS

TEST DOP NON-MODIFYING INST. W/ SOURCE MODE 0,0
TEST MODE 0,X DOUBLE-OPERAND NON-MODIFYING INSTS.
TEST MODE 1 W/ DOP INST.

TEST MODE 1 - EVEN BYTE W/ DOP INSTS.

TEST MODE 1 - EVEN BYTE W/ DOP NON-MODIFYING INST,
TEST MOV _INSTRUCTION MODE 1,0 EVEN BYTE

TEST MODE 1-0DD BYTE W/ DOP INSTS.

TEST MODE 2 W/ DOP INSTS.

TEST MODE 2 - EVEN BYTE W/ DOP INST,

TEST MODE 2 - ODD BYTE W/ DOP INST.

TEST MODE 3 W/ DOP INSTS.

TEST MODE 3 - EVEN BYTE W/ DOP INSTS.

TEST MCDE 3 - ODD BYTE W/ DOP INSTS.

TEST DEST. MODE O-BYTE W/ DOP NON-MODIFYING MST
TEST DEST. MODE 1 W/ DOP NON-MODIFYING INST

TEST DEST, MODE 2 W/ DOP NON-MODIFYING INST.

TEST DEST. MODE 2-BYTE, W/DOP NON-MODIFYING INST
TEST DEST. MODE 3-BYTES W/DOP NON-MODIFYING INST.
TEST DEST. MODE 4 W/DOP NON-MODIFYING INST.

TEST DEST. MODE 4-BYTE W/ DOP NON-MODIFYING INST,
TEST DEST MODE 5 W/DOP NON-MODIFYING INST,

TEST DEST. MODE 6 W/DOP NON-MODIFYING INST,

TEST DEST MODE 7 W/DOP NON-MODIFYING INST.

TEST MOV DESTINATION MODE 1

TEST MOV DESTINATION MODE 2

TEST MOV-BYTE DESTINATION MODE 2

~ TEST MOV(B) DESTINATION MODE 3

SEQ 0011
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4256 7150 TEST
4306 1151 TEST
4376 1152 TEST
4446 T153 TEST
4515 T154 TEST
4588 T155 TEST
4627 1156 TEST
4665 1157 TEST
4697 1160 TEST
4727 1161 TEST
4775 1162 TEST
4839 1163 TEST
4909 T164 TEST
4968 T165 TEST
5004 1166 TEST
5039 1167 TEST
5069 1170 TEST
5102 T171 TEST
5137 1172 TEST
5166 1173 TEST
5204 1174 TEST
5232 1175 TEST
5272 1176 TEST
5315 1177 TEST
5349 1200 TEST
5405 1201 TEST
5541 1202 TEST
5698 1203 TEST
5738 1204 TEST
5775 1205 TEST
5813 1206 TEST
5850 1207 TEST
5901 1210 TEST
5956 1211 TEST
6034 1212 TEST
6058 1213 TEST
6096 1214 TEST
6144 1215 TEST
6222 1216 TEST
6286 1217 TEST
6343 1220 TEST
6412 1221 TEST
6447 1222 TEST
€515 1223 TEST
6595 1224 TEST

1225 TEST
6732 1226 TEST
6802 1227 TEST
6886 1230 TEST
6940 7231 TEST
6992 1232 TEST
7037 1233 TEST
7101 1234 TEST
7138 7235 TEST
7169 1236 TEST
7201 1237 TEST

M
MACY11 30A(1052) 1B8-0CT-78 11:06
TABLE OF CONTENTS

MOV _DESTINATION MODE 4
MOVB DESTINATION MODE 4
MOV DESTINATION MODE 5
MOV DESTINATION MODE 6
MOV DESTINATION MODE 7
MODE 4 W/ DOP INSTS.
MODE 5 W/ DOP INSTS.
MODE & W/ DOP INSTS.
MODE 7 W/ DOP INSTS.
ROTATE INSTRUCTIONS OF MODE 0
ROTATE INSTRUCTIONS W/ MODE 1
ROTATE INSTRUCTIONS W/ MODE 2
ROTATE INSTRUCTIONS /W MODE 3
MODE 4 W/ ROTATE INSTRUCTIONS
MODE 5 W/ RCTATE INSTRUCTIONS
MODE 6 W/ ROTATE INSTRUCTIONS
ROTATE INSTRUCTIONS
SWAB INST.

1 W/ SWAB INST
2 W/ 3WAB INST
3 W/SWAB INST.
4 W/ SWAB INST
5 W/ SWAB INST.

6 W/ SWAB INST.

7 W/ SWAB INST.
JMP INSTRUCTION IN ALL MODES
INSTRUCTION W/ ALL MODES
INSTRUCTION

INSTRUCTION

INSTRUCTION

INSTRUCTION

INSTRUCTION

INSTRUCTION

INSTRUCTION
CLR INSTRUCTION
TST INSTRUCTION
SWAB INSTRUCTION

INSTRUCTION

INSTRUCTION

INSTRUCTION

INSTRUCTION

INSTRUCTION

INSTRUCTION
INSTRUCTION

INSTRUCTION

INSTRUCTION

INSTRUCTION

INSTRUCTION
SXT INSTRUCTION
XOR INSTRUCTION
INSTRUCTION
MARK INSTRUCTION
MTPS INSTRUCTION
MTPS MODE 2
MTPS MODE 2
MTPS MODE 4

SEQ 0012

7 W
0 w/

MODE
MODE
MODE
MODE
MODE
MODE
MODE
MODE
MODE
THE
JSR
RTS
MOV
BIT
BIC
BIS
INC
DEC




CFKAACO 11/34 BSC INST TST

CFKAAC.P11

7232
7263
7294
7333
7367
7410
7453
7496
7539
7582
7633
7661
7687
7728
7753
7808
7866
7917
7941
7978
8030

18-0CT=78 11:01

1240
7241
1242
1243
T244
1245
1246
1247
1250
1251
1252
1253
1254
1255
1256
1257
1260
1261
1262
7263
T264

TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
DUAL
TEST
TEST
TEST

N
MACY11 30A(1052) 18-0CT-78 11:06
TABLE OF CONTENTS

MTPS MODE 5

MTPS MODE 6

MTPS MODE 7

MFPS INSTRUCTION

MFPS MODE 2

MFPS MODE 3

MFPS MODE &

MFPS MODE 5

MFPS MODE 6

MFPS MODE 7

THAT RESET DOES NOT CLEAR PSW

USER MODE R6 CAN HOLD A ONE IN EVERY POSITION
INDEPENDENCE OF USER AND KERNEL MODE Ré6'S
MFPI WITH R6 IN MODE 0O

MTPI WITH R6 IN MODE 0O

THE BRANCH ROM

REGISTER ADDRESSING TEST

BYTE INSTRUCTION ON PSW

THAT JMP INSTRUCTION DOES NOT AFFECT CONDITION CCDES
SET CC AND CLEAR CC INSTRUCTIONS

END OF PASS SEQUENCE

SEQ 0013
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CFKAAC.P11 18-0CT=78 11:01 SEQ 0014

1 LTITLE CFKAACO 11/34 BSC INST TST

2 .ENA3LE ABS

3 000500 STBOT=500

4 NLIST CND.MC.MD

5 LIST  ME

6 000240 SCOPE =NOP

7 000007 R7=%7

& 000006 R6=%6

9 177776 PS=177776

10 177564 TPS=177564

1 177566 TPB=177566

12 140000 USRM=140000

13 030000 PUSRM=30000

}g LSBTTL ACT11 HOOKS

16 :titttitttttt*tttttitttttttttt.tttﬁttttttttttlttttttttttttnttttttitt'tttttttttttt'ttt
17 ;HOOKS REQUIRED BY ACT11

18 000400 $SVPC=. :SAVE PC

19 000046 . =4b

20 000046 026034 $ENDAD ;:1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP
21 000052 .=52

? 000052 0C0000 .WORD O ::2)SET LOC.52 TO ZERO

3 000400 .=$SVPC ;2 RESTORE PC

24 000300 : .=300

gz .SBTTL APT MAILBOX-ETABLE

27 :tﬁtttttittittt*ttttttttttttttttt*ttttttttwtttttttttttttttttttt!tttitttt"tttttﬁttttt
28 .EVEN

29 000300 SMAIL : : :APT MA]ILBOX

30 000300 000C00 $MSGTY: .WORD AMSGTY ::MESSAGE TYPE CODE

31 000302 000000 $FATAL: .WORD AFATAL ::FATAL ERROR NUMBER

32 000304 000000 $TESTN: .WORD ATESTN ;:TEST NUMBER

33 000306 000000 $PASS: .WORD APASS  ::PASS COUNT

3, 000310 000000 $DEVCT: .WORD ADEVCT ::DEVICE COUNT

35 000312 000000 SUNIT: .WORD AUNIT  ::1/0 UNIT NUMBER

3 000314 000000 $MSGAD: .WORD AMSGAD ;:MESSAGE ADDRESS

37 000316 000000 : $MSGLG: .WORD AMSGLG ;;MESSAGE LENGTH

38 000320 $ETABLE : : :APT ENVIRONMENT TABLE

39 000320 000 $ENV:  .BYTE  AENV : :ENVIRONMENT BYTE

40 000321 000 $ENVM: _BYTE  AENVM  ;:ENVIRONMENT MODE BITS

41 000322 000000 $SWREG: .WORD ASWREG ;:APT SW!TCH REGISTER

42 000324 000000 $USWR: .WORD AUSWR  ::USER SWITCHES

43 000326 000000 $CPUOP: .WORD ACPUOP ;:CPU TYPE,OPTIONS

44 i * BITS 15-11=CPU TYPE

45 i* 11/04=01,11/05=02.,11/20=03,11/40=04 ,11/45=05
46 ; i 11/70=06,PDQ=07,0=10

47 i* BIT 10=REAL TIME CLOCK

48 o BIT 9=FLOATING POINT PROCESSOR

49 i* B!T 8=MEMORY MANAGEMENT

50 000330 - $ETEND:

51 MEXIT
g% .SBTTL APT PARAMETER BLOCK

5‘ .'ltttttt‘tttttttttﬁltttttttttitﬁtttttttttttttttt'itttﬁtt*t.tﬁ!ttlttttt!tttt!‘t'!l‘ttt
55 ;SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT

56 "".ttt.ttttt'-'t't'l’tl""-t"-t.t‘t“l"ttt‘tttttﬁlittt!ttt‘t.tititt'tttt'ttt""*tt".
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CFKAAC.P11 18-0CT=-78 11:01 APT PARAMETER BLOCK SEQ 0015

57 000330 .$X=.  ::SAVE CURRENT LOCATION

58 000024 .=24  ::SET POWER FAIL TO POINT TO START OF PROGRAM

59 000024 000200 200 Z:FOR APT START UP

60 000044 .=44  ::POINT TO APT INDIRECT ADDRESS PNTR.

61 000044 000330 $APTHDR ::POINT TO APT HEADER BLOCK

62 000330 .=.$X  ::RESET LOCATION COUNTER

63 ;ttttttttttttttttttttlttttttttttttttttttttttttttttttttttttttttttttﬁtttttttttttttttttt
& *SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNGSTIC

22 :INTERFACE SPEC.

67 000330 $SAPTHD :

68 000330 000000 $HIBTS: .WORD O ;:TWO HIGH BITS OF 18 BIT MAILBOX ADDR.

69 000332 000300 $MBADR: .WORD SMAIL  ::ADDRESS OF APT MAILBOX (BITS 0-15)

70 000334 000010 $TSTM: .WORD 10 ::RUN TIM OF LONGEST TEST

71 000336 000010 $PASTM: .WORD 10 “*RUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)

72 000340 000000 SUNITM: .WORD O -:ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT
73 000342 000014 .WORD  SETEND-SMAIL/2 :;LENGTH MAILBOX~-E TABLE (WORDS)

7[, ,;t*ttt*tttttttttttttttt*i*tt*tttttt*ttttttttt*tli*ttt*ttt*tttttittttttttt*ttttttit'tt
75 *SOME POINTERS TO CPU TRAP HANDLERS

76 :ttttittttttt'tttttttttttttttlttttttt*t*lttﬁ*ttttttttttttt**ttt*tttttttttttttttttittt
77 000004 ok

78 000004 026424 T04

79 000006 000000 0

80 000010 026434 1010

81 000012 000000 0

82 000014 026444 T014

83 000030 .=30

84, 000030 026454 7030

85 000032 000000 0

86 000034 026464 T034

87 000036 000000 0

A8 000114 =114

85 000114 026474 10114

90 000116 000000 0

91 000244 . =244

92 000244 026504 10244

93 000246 000000 0

9 000250 026514 10250

gg 000252 000000 0

97 ;tttt*ttttttttttttttttt"tt‘ttttI’tttt.tttttttttttﬁtttt*ttttitttttiittt*ﬁ*tiittttiittt
98 ;DATA TABLE FOR USE IN ADDRESSING MODE TESTS

” ;tttttt*it*tt*ﬁtttttttt*'t!ttﬁit*ttttttttttttt!tttttttttttltltltttlt*tttt'ttttttttttt
100 000370 .=370

101 000370 000000 000000 000000 0.0,0.0.0.0

102 000376 000000 000000 000000
103 000404 000001 000001 177777 1.) .1
104 000500 .=500
105 R A R A A A A A A AR AR R A kR AR R R R R AT AR R AR A AR AR A AR AR AR A RN R AR AR RN AR R TR RS
106 “SET UP STARTING ADDRESS
107 000500 L$X=,
108 000200 =200

}?3 000200 000167 000274 IMP START
111 000204 012706 000500 MOV #27B0T,Ré sSET STACK POINTER

112 000210 012702 000304 MOV #$TESTN,R? *SET MAILBOX POINTER
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125
126

000214
000216

000500

000514
000522
000526
000532
000540
000546

18-0CT-78 11:01

000137
000000

000500

026310
000000
177777
000500
000304
000000
000000
000000

MACY11

000024
000306
026060

000304
000302
000300

D 2
30A(1052) 18-0CT-78 1i:06 PAGE 4 /
APT PARAMETER BLOCK

START:

RESTRT:

JMP
0

.=.8X
$ERROR=$FATAL
$TSTNM=STESTN

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

a(P()+ ;JUMP TO SUBTEST
;ADDR. OF SUBTEST GOES HERE

#PWRDN, a# 24 .SET UP FOR POWER FAIL
#0,a#$PASS :CLEAR PASS COUNT

#-1,a#PASSPT :SET PRINT COUNTER

#STBOT ,R6 INITIALIZE STACK POINTER
H#STESTN,R2 sSET UP POINTER TO MESSAGE TYPE

#0,a#STSTNM :CLEAR TEST NUMBER
#0,#SERROR ;CLEAR ERROR NUMBER
#0, 4 BMSGTY ;CLEAR MESSAGE TYPE(FOR APT)

SEQ 0016
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127
128

— e e ) ) d e e e D

I:;ra.a.a;?a —t
BB NWWWWWNIWNWNWNNNNY
VB WN—=O V00 w&wfﬁum—ago

000572
000572
000576

000602
000602

000604
000610

000614
000616
000620

18-0CT-78 11:01

005212

012742
005242
0000G0

001004

012742
005242
000000
000264
001001
000404

012742
005242
000000

001404

012742
005242
000000

000001

000001

000002

000003

000004

MACY11 30A(1052)

18-0CT-78

APT PARAMETER BLOCK

AR AR A A A A A AR AR A AR AR R A AR AR AR AR AR AR AR A AR AR AR Ak ko

STEST 1 CHECK BRANCHES ON Z BIT

g
11:06 PAGE 5

SEQ 0017

TRk R AR A A A AR A A A A A R A A AR AR AR A AR AR R AR A A AR AR AR AR A AR ARk

TsST1:

BR1:

BR”:

BR3:

BR4 :

BRS:

MOv
INC
HALT

BNE

MOV
INC
HALT
SEZ

BR

MOV
INC
HALT

BEQ

MOV
INC
HALT

(R2)
#1,(R2)
TST2-10

BR1
BRZ

#1,-(R2)
-(R2)

BR3

#2,-(R2)

-(R2)

BR4
BRS

#3,-(R2)
-(R2)

TST?2

84 ,-(R2)
-(R2)

;UPDATE TEST NUMBER

: SEQUENCE ERROR?

;BR_TO ERROR HALT ON SEQ ERROR

;CLEAR ALL CONDITION CODES

s SHOULD BRANCH

;BAD BRANCH OF Z-BIT

; TO SCOPE: CLEAR THF RIGHT BYTE OF THIS
: BRANCH INSTRUCTION AND

: REPLACE THE MOVE INSTRUCTION
H FOLLOWING W/ 774

;MOVE TO MAILBOX # #wxwxwx
sSET MSGTYP TO FATAL ERROR
s SHOULD HAVE BRANCHED: Z=0

o o e e o

TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
CONDITIONAL BRANCH INST. AND
REPLACE THE MOVE INSTRUCTION
: WHICH FOLLOWS W/ 770
sMOVE TG MAILBOX # wwxaxxanx
;SET MSGTYP TO FATAL ERROR

L2 2 2 2 3 33

: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
3 BRANCH INSTRUCTION AND

- REPLACE THE MOVE INSTRUCTION
. FOLLOWING W/ 760

JMOVE TO MAILBOX # »xsxxnxxx 3
;SET MSGTYP TO FATAL ERROR
; SHOULD NOT HAVE BRANCHED HERE ON Z=1

L2 A8 2 8 3

: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
H CONDITIONAL BRANCH INST. AND
. REPLACE THE MOVE INSTRUCTION
. WHICH FOLLOWS W/ 754
MOVE TO MAILBOX # wwxwxxx 4
;SET MSGTYP TO FATAL ERROR

: SHOULD HAVE BRANCHED ON Z=1

. OR SEQUENCE ERROR

LA A A & & &

A
nn
innn

"

AAAA

Innnn
naunn

I nnn
nwaunnu

nunn

Hununn
nununn

AAANA
Huun




CFXKAACO 11/34 BSC INST TST
18-0CT=-78 11:0

CFKAAC.P11

174
175

—2
FRIVEBII

T YT SN S g
EI&
~

(0 ¢}
O

— ) —d ) ) - ol — D
S88TPTLT 0L

3

roruNORDRDNDNO NN
— D cd ol e ) D ) b
WA N W2 O

000644

000654

000662
000666

000670
000674
000676

000700
000702

- 000706

000710

000716
000724

000726
000732
000734

005212
022712
001006
012737

005737
001404

012742
005242
000000

005212
022712
001007
012737

022737
001404

012742
005242
000000

000002
000000
000000

000005

000003
125252
125252

000006

AN
MACY11 3??(1052) 18-0CT-78 11:06 PAGE 6

000000

000000
000000

CHECK BRANCHES ON Z BIT SEQ 0018

t*t**t**iitttttt*titt*t*ittt'tti*tti*tttﬁt*ti.it*ttttﬁttt!tt!tttttttt.ttt'ttttttt'tt

.SBTTL DATA PATH TESTS

: THE DATA PATH TESTS ARE USED TO VERIFY THAT VARIOUS
:DATA PATTERNS CAN BE SUCCESSFULLY MOVED THROUGH THE DATA PATHS
:MOVE AND COMPARE MODE 2,3 INSTRUCTIONS ARE USED TO PASS AND
TEST VARIOUS DATA PATTERNS IN THE DATA PATHS.

THE TEST EXERCISES THE INTERNAL DATA PATHS, THE UNIBUS
DATA TRANSCIEVERS, AND AMUX CONTROL FOR ALU AND UBUS INPUTS.

IF THESE TcSTS FAIL, EXAMINE THE TARGET LOCATION (LOC. 0)
:TO SEE WHICH BITS OF THE DATA PATH ARE FAILING. IF THIS PROVIDES
: INCONCLUSIVE DATA, TRY TO CHECK MODE 3 IR DECODE BY RUNNING
:fgg;na?glgagROCODE AND IR DECODE TESTS FOR THE MOVE AND COMPARE

SRR AR R AR AR AR AR AR AR AR A Ak ki dr s de s e e o e s s s s s s s e e i e s i s ol e s s e s e s e e ok o o o e o e o o o e

.TEST 2 TEST OF ZEROES IN THE DATA PATH

A AEsss Attt Rttt it il i3 2323322222

TST2:  INC (R2) sUPDATE TEST NUMBER

CMP #2,(R2) : SEQUENCE ERROR?

BNE TST3-10 :BR TO ERROR HALT ON SEQ ERROR

MOV #0,a#0 ;MOVE ZEROES THRU ADDRESS LINES, DATA s
sLINES AND INTERNAL PATHS

TST a#0 s SUCCESSFUL?

BEQ TST3
; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <====
: CONDITIONAL BRANCH INST. AND  <====
; REPLACE THE MOVE INSTRUCTION  <====

WHICH FOLLOWS W/ 772 <xz==x

MOV #5,=(R2) :MOVE TO MAILBOX # #stsxas 5 saasnes

INC =-(R2? ;SET MSGTYP TO FATAL ERROR

HALT :DATA INCORRECT

: OR SEQUENCE ERROR

:tﬁlttttitiﬁtttttiltttt'tt'tittttitQ.ﬁtt't‘*iﬁtt*tt.i'*l.ttit!tttt't!t*‘tittttt"ﬁi‘i

;TEST 3 TEST OF PATTERN 125252 IN DATA PATH

R R AR AR A R A R R A A R AR R AR A AR A A A A A AR A A AR A A AR R A AR R AR R AR A AR AR AR R AR A A AR AR A AR AR

TST3: INC (R2) JUPDATE TEST NUMBER
{MP #3,(R2) - :SEQUENCE ERROR?
BNE TST4-10 ;BR TO ERROR HALT ON SEQ ERROR

MOV #125252 ,a#0 ;MOVE ALTERNATING ONES AND ZEROES
:THRU DATA PATHS
(MP #125252,a#0 s SUCCESSFUL

8EQ TST4
s TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <====
a CONDITIONAL BRANCH INST. AND <====
.' REPLACE THE MOVE INSTRUCTION <====
. WHICH FOLLOWS W/ 771 <====

MOy #6,=(R2) MOVE TO MAILBOX # ssssass 6 ssssuss

INC -(R2) .SeT MSGTYP TO FATAL ERROR

HALT :DATA INCORRECT

;. OR SEQUENCE ERROR




CFKAACO 11/3% B
CFKAAC.P1T 1

0CC736
000740
000744
000746

000754
000762

000764
000770
000772

000774
000776
001002
001004
001012
001020

001022
001026
001030

SC INST
8-0(T=7

005212
022712
001007
012737

022737
001404

012742
005242
000000

005212
022712
001007
012737
022737
001404

012742
005242
000000

TST
11:01

000004
052525
052525

000007

000005

177777
177777

000010

MACY11 39%(1052)

000000
000060

000000
000000

-

G
18-0CT-78 11:06
TEST OF PATTERN

o
>

GE 7
125252 IN, DATA PATH

SEQ 0019

tttt’tti't'tt.i*ttit*t"t*tltﬁ*‘tt*t*t*.ﬁtﬁttt*tiﬁﬁ*ii*tt*tttttt*tt*t*tt**ttittttitt

:TEST & TEST OF PATTERN 052525 IN DATA PATH

R R A A AR R A R AR AR R AR AN AR R AR AR AR AR AR R A AR RN AR A AR AR AR AR AR R AR ARk h

TST4:

INC

MOV
INC
HALT

(R2)

#4, (R2)
TST5-10
#052525 ,a#0

#052525 a#0
iSTS

#7,<(R2)
-(R2)

;UPDATE TEST NUMBER

: SEQUENCE ERROR?

;BR TO ERROR HALT ON SEQ ERROR
;MOVE ALTERNATING ZEROES AND ONES
:THRU DATA PATH

s SUCCESSFUL?

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS

’ CONDITIONAL BRANCH INST. AND

; REPLACE THE MOVE INSTRUCTION

WHICH FOLLOWS w/ 771

MOVE TO MAJLBOX # s#xxnxxxx 7
;SET MSGTYP TO FATAL ERROR

:DATA INCORRECT

; OR SFQUENCE ERROR

LA 82 8 8 &

AAAA
Innnun
niunnh
nunh
nuann

;Qtttt*t"ttt**t*ttt*tt'kitt*ﬁ*it****t*ﬁﬁtﬁ*t**iﬁtﬁtttﬁﬁ*ttﬁtt*ﬁﬁ't*tt*ttttt!!itttttt

;TEST 5 TEST OF ALL ONES IN DATA PATH

:‘tttttl*ttltt*tlit*t&ttﬁ*tt!t*i*ttt*ittttﬁ*ti*i'iﬁ*t**i*it*tﬁtﬁti'*iﬁt't'tt'.tttt't!

181S:

INC
CMP
BNE
MOV
(MP
BEQ

MOV
INC
HALT

(R2)
#5,(R2)
TST6=10
#177777 ,a#0
2177777 ,0#0
TST6

#10,-(R2)
-(R2)

;UPDATE TEST NUMBER

. SEQUENCE ERROR?

;BR TO ERROR HALT ON SEQ ERROR
sMOVE ONES THRU DATA PATH

s SUCCESSFUL

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS

: CONDITIONAL BRANCH INST. AND

: REPLACE THE MOVE INSTRUCTION

WHICH FOLLOWS W/ 771

IMOVE TO MAILBOX # sxxxxxx 10
sSET MSGTYP TO FATAL ERROR

:DATA INCORRECT

; OR SEQUENCE ERROR

LA 2 8 &8 &

A
1

I n
nunn
o mnn
nmnnn
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CFKAAC.P11 18-0(7=78 11:01 TS TEST OF ALL ONES IN DATA PATH SEQ 0020
ggt? .'tﬁtﬁttttttttt*ﬁtt*tttttttttttttttttttttttitttttttt*ttttttttlttttttttttttttttttt'tttt
582 .SBTTL B-REGISTER TEST
267 - THE B=REGISTER SHIFTING LOGIC TESTS ARE USED TO TEST THAT THE
268 B-REGISTER CAN HOLD VARIOUS DATA PATTERNS AND THAT THE ASSOCIATED
269 ;LOGIC SUPPORTS THE SHIFTING FUNCTIONS WITHIN THE B-REGISTER AND (C-BIT.
270 :A ONE IS SHIFTED THROUGH EVERY BIT IN THE B-REGISTER AND C-BIT IN
271 BOTH DIRECTIONS.
272 THE B-REGISTER ITSELF IS TESTED IN ITS ABILITY AS A BUFFER AND AS
273 A SHIFT REGISTER. DATA IS ALSO PASSED THROUGH THE DATA PATH AND ALU,
274 IF THESE TESTS FAIL, EXAMINE THE TARGET LOCATION (LOC. 0) TO SEE
275 UHICH BITS OF THE B-REGISTER MAY BE FAILING. IF THIS PROVIDES
276 s INCONCLUSIVE DATA TRY TO CHECK THE MODE 3 IR DECODE BY RUNNING JUST
g;g :THE MICROCODE AND IR DECODE TESTS FOR THE PARTICULAR INSTRUCTIONS.
2?9 :'ﬁttttttttt*itttlttt*ttitttttttﬁttttttttttttttttttttlttﬁtttitttttttittttt'tttttttt!tt
280 JTEST 6 SHIFT BIT 0 TO BIT 1
281 .'ltttittttttﬁttit**tttttttttw*ttit*ttttttttttttttttttttttttlttttttttiittt'ttttttttttt
282 001032 005212 TST6: INC (R2) ;sUPDATE TEST NUMBER
283 001034 (022712 000006 (MP #6, (R2) - SEQUENCE ERROR?
284 001040 001012 : BNE 1ST7-10 ;BR TO ERRCR HALT ON SEQ ERROR
285 001042 000241 CLC . CLEAR CARRY BIT
286 001044 012737 000007 000000 MOV #1,a#0 ;LOAD A 1
287 001052 006137 000000 ROL a0 JSHIFT LEFT
288 001056 022737 000002 00000C CMP #2,a#0 s SUCCESSFUL
289 001064 001404 BEQ 1ST7
290 ; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS <====
291 : CONDITIONAL BRANCH INST. AND <====
292 : REPLACE THE MOVE INSTRUCTION <====
293 WHICH FOLLOWS W/ 766 <z===2
294 001066 012742 000011 MOV #11,-(R2’ CMOVE TO MAILBOX # ssxwsxx 11 wassnws
295 001072 005242 INC -(R2) ;SET MSGTYP TO FATAL ERROR
296 001074 000000 HALT :BIT 1 NOT SET
ggg ; OR SEQUENCE ERROR
299 tttttttttt!tttttttttttt'ttitttlﬁ*tttttttttttttlﬁtttttittﬁttttitttttttttttttttﬁtttttt
300 :TEST 7 SHIFT CARRY INTO BIT 0
301 A AL RSS2 2222222222222 2323 232322332 2222222222
302 001676 005212 Ts17: INC (R2) ;UPDATE TEST NUMBER
303 001100 022712 000007 CMP #7,(R2) :SEQUENCE ERROR?
304 001104 001017 BNE TST10-10 sBR TO ERROR HALT ON SEQ ERROR
305 001106 012737 000000 00CO00Q MOV #0,a#0 sCLEAR LOCATION
306 001114 000261 SEC :SET CARRY
307 001116 006137 000000 ROL a0 JROTATE CARRY BIT TO BIT O
308 001122 103014 BcC TST10
309 . TO SCOPE: CLEAR THE RIGHT BYTE OF THIS  <====
310 : CONDITIONAL BRANCH INST. AND  <====
311 : REPLACE THE MOVE INSTRUCTION  <====
212 001126 Q72742 000012 MO\ 812 ,=-(R2) SMOVE TO MAILROX # ssstxss 12 ssxssses
314 001130 005242 INC -(R2) ;SET MSGTYP TO FATAL ERROR
315 001132 000000 HALT *CARRY CLEAR
316 ;  OR SEQUENCE ERROR
217 001134 022737 000007 000000 (MP & ,a#0 81T O SET
318 00114¢ 001404 BEG TST10




CFKAAC. P11
319
320
321
322
323 001144
324 001150
325 001152
326
327
328
329
330
331 001154
332 001156
333 001162
334 001164
335 001172
336 001176
337 001200
338 001202
339 001204
340 001210
341 001212
342
343
344
345
346 001214
37 001214
348 001220
349 001222
350
351
352
353
354
355 001224
356 001226
357 001232
358 001234
359 001242
36C 001244
361 001250
362 001256
363
364
365
366
367 001260
368 001264
369 001266
370
371
372
373

012742
005242
000000

005212
022712
001014
012737
012700

001404

012742
005242
00000C

005212
022712
001012
012737
000241
006037
022737
001404

012742
005242
000000

000013

000010

000001
177757

000000

000014

000011
100000

000000
040000

000015

MACY11 3?;(1052)

000000

000000

000000

18-0(T-78

I
11:06
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SHIFT CARRY INTO BIT 0

MOV
INC
HALT

#13,-(R2)
-(R2)

; TO SCOPE: CLEAR THE RIGHT BYTE OF THIS

; CONDITIONAL BRANCH INST. AND

: REPLACE THE MOVE INSTRUCTION

WHICH FCLLOWS W/ 761

:MOVE 10 MAILBOX # waxxsx#x 13
sSET MSGTYP TO FATAL ERROR

:BIT 0 NOT SET

; OR SEQUENCE ERROR

ok d ok

SEQ 0021

Huun
nnuwn

AANAAA

AR LA LA LLA R LE LSSl ARttt ittt ittt ittt ittt ittt il sl

(TEST 10

TST10:

SHL :

SHLE :

INC
CMP
BNE
MOV
MOV
CLC
INC
BEQ
ROL
BCC
BEQ

MOV
INC
HALT

LEFT SHIFT FROM BIT 0 TO C-BIT

A AL LS LSSl ettt ittt tditSiii st ettt ittt R SR

(R2)
#10, (R2)
TST11-10
#1,a#0
#-21.,R0

RC
SHLE
a#0
SHL
ST

#14,=(R2)
-(R2)

;UPDATE TEST NUMBER

: SEQUENCE ERROR?

:BR _TO ERROR HALT ON SEQ ERROR
;SET BIT 0

;SET BIT COUNTER

;CLEAR C-BIT

; INCREMENT BIT COUNTER

;BR TO ERROR HALT IF BIT IS LOST
sSHIFT LEFT ONE POSITION

;BRANCH IF (-BIT NOT SET

: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
; CONDITIONAL BRANCH INST. AND
: REPLACE THE MOVE INSTRUCTION
; WHICH FOLLOWS W/ 764

JMOVE TO MAILBOX # wwaswnsx 14
sSET MSGTYP TO FATAL ERROR
JLEFT SHIFTING LOGIC FAILED

. OR SEQUENCE ERROR

hkhk ok w

AAA
nnn

LA LALLEEELLEL LAttt ittt ittt ittt Rt R )

SHIFT BIT 15 T0 BIT 14

ttt'tﬁtt*ﬁttt!t.ttl*t'ittt*it.tiﬁtﬁ.itﬁtt"ﬁl.‘.Q.‘.ttt‘tttl*tttttt.t.itttiﬁttttttil

STEST 11
TST11:

INC
CMP
BNE
MoV
CLC
ROR
CMP
BEQ

MOV
INC
HALT

(R2)
#11,(R2)
TST12-10
#100000,a#0

a#0
#40000,a#C
TST12

‘1/ -&RE)
-(R2)

;UPDATE TEST NUMBER

: SEQUENCE ERROR?

;BR TO ERRUR HALT ON SEQ ERROR
JSET BIT 15

:CLEAR CARRY

:SHIFT BIT 15 TO BIT 14

s SUCCESSFUL

;. TO SCOPE: CLEAR THE RIGHT BYTE OF THIS

. CONDITIONAL BRANCH INST. AND

: REPLACE THE MOVE INSTRUCTION

WHICH FOLLOWS W/ 766

IMOVE TO MAILBOX # sssxexs 15
sSET MSGTYP TO FATAL ERROR

:BIT 14 NOT SET

: DR SEQUENCE ERROR

A A A
noaon
"o
i un
" omnn

S ASAS S E R A S 2R A R A R S ARAAR S e EE EE A e e s RS2 S22 22222

RiGHT SHIFT FROM BIT 15 TO (-B]IT

;...'.""i..'ttt.-l.'.It't.‘!tlQtttitﬁthﬁﬁtttttttt.t.tlitt'.t't.'t.'.".'."-"""'

STEST 12
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375 001270 005212
376 001272 022712 000012
377 001276 001014
378 001300 012737 10000C

379 001306 012700 177757
380 001312 000241
381 001314 005200
382 001316 001404

383 001320 006037 000000
385 001326 001404

34 005242

0013
391 001330 012742 0000716
0013
1336 000000

MACY11 30A(1052)
T2

000000

TST12:

SHR :

SHRE :

J 2
18-0CT=-78 11:06 PAGE i0
RIGHT SHIFT FROM BIT 15

MOV
INC
HAL T

(R2)
#12,(R2)
TST13-10
#100000,a#0
#-21,R0

RO
SHRE
a#0
SHR
TST13

#16,-(R2)
=-(R2)

TO C-BIT

sUPDATE TEST NUMBER

; SEQUENCE ERROR?

;BR _TO ERROR HALT ON SEQ ERROR
;SET BIT 15

sSET BIT COUNTER

;CLEAR C-BIT

s INCREMENT BIT COUNTER

;BR TO ERROR HALT IF BIT IS LOST
JROTATE RIGHT ONE POSITION
;BRANCH [F C-BIT CLEAR

: TO SCOPE: CLEAR THE RIGHT BYTE OF THIS
; CONDITIONAL BRANCH INST. AND
‘ REPLACE THE MOVE INSTRUCTION
: WHICH FOLLOWS W/ 764

JMOVE TO MAJLBOX # axxxxxx 1A sxexwnw
;sSET MSGTYP TO FATAL ERROR

JRIGHT SHIFT LOGIC FAILED

;. OR SEQUENCE ERROR

AAAA
I nnn

I unn

SEQ 0022
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CFKAAC.P11 18-0CT=-78 11:01 112 RIGHT SHIFT FROM BIT 15 TO C-BIT SEQ 0023
95
:3"96 R e e e e L
ggg SBTTL SCRATCH PAD TESTS
356 : « THE SCRATCH PAD TESTS ARE USED TO VERIFY THAT VARIOUS
400 *DATA PATTERNS CAN BE SUCCESSFULLY HELD IN THE SCRATCH PAD
401 ;CIRCUITRY. MOVE AND COMPARE INSTRUCTIONS ARE USED TO TEST THAT
402 :RO CAN HOLD VARIOUS DATA PATTERNS. EACH DATA PATTERN IS
403 ;MOVED AND TESTED IN A SMALL LOOP CONVENIENT FOR SCOPING. THE
404 s SUCCESSFUL COMPLETION OF THESE TESTS SHOULD VERIFY THE CIRCUITRY EXTERNAL
405 TO THE SCRATCH PAD ITSELF.
406 THE REMAINDER OF THE GENERAL REGISTERS ARE TESTED BY MOVING
407 A BIT INTO BIT O OF THE REGISTER AND SHIFTING IT LEFT ONE
408 BIT AT A TIME INTO THE CARRY BIT. THE RESULT IS THEN CHECKED TO INSURE THAT
409 :NO BITS WERE PICKED. THE PROCEDURE IS THEN REPEATED UNDER OPPOSITE
410 ;CONDITIONS. THE GENERAL REGISTER AND THE CARRY BIT ARE SET TO
411 JALL ONES, AND A ZERO IS SHIFTED LEFT FROM BIT O INTO THE CARRY BIT.
412 THE RESULT IS THEN CHECKED TO INSURE THAT NO ZEROES WERE PICKED.
413 AT THIS POINT ALL OF THE GENERAL REGISTERS HAVE BEEN EXERCISED
414 ’ AS WELL AS REGISTER 11. REGISTERS 10 AND 12 HAVE BEEN ACCESSED BY
415 s THE INSTRUCTIONS. REGISTERS 13,14 ,AND 17 WILL BE TESTED LATER IN THE
416 MICROCODE TESTS,
417 IF THE PATTERN TESTS WITH REGISTER O FAIL CHECK THE RESULTANT
418 DATA FOR A CLUE TO A FAULT IN THE EXTERNAL CIRCUITRY. IF THE
419 PATTERN TESTS WITH RO ARE SUCCESSFUL BUT THE TESTS WITH THE JTHER
420 ;REGISTERS FAIL, SUSPECT THE REGISTER SELECT LINES AND THEN THE SCRATCH
25; -PAD ITSELF.
423 tttltlttttttttttttt!tttttnittttttttttttttttit*tttttttttttttttttttttttttttttttttttttt
424 TEST 13 TEST IF RO CAN HOLD ALL ZEROES
425 IR AR AR R R AR AR AR AR R R R AR R AR AR R AR R AR R I AR RN RN RA AR AR RN AR AN R AR AR R AR AR AR R AR R
426 001340 005212 TST13: INC (R2) JUPDATE TEST NUMBER
427 001342 022712 000013 (MP #13,(R2) :SEQUENCE ERROR?
253 001346 001004 BNE TST14-10 ;BR TO ERROR HALT ON SEQ ERROR
430 001350 012700 (00000 MOV #0,R0 ;MOVE ZEROES TO RO
431 00135 005700 TST RO 2 SUCCESSFUL?
432 (00135 001404 BEQ TST14
433 s TO SCOPE: CLEAR THE RIGHT BYTE OF THIS «<====
434 . CONDITIONAL BRANCH INST. AND <====
435 : REPLACE THE MOVE INSTRUCTION <====
436 : WHICH FOLLOWS W/ 774 <zz3z=
437 001360 012742 000017 MOV #17,=-(R2) JMOVE TO MAILBOX # wxsxxnsx 17 sexnnnw
438 001364 005242 INC -(R2) ;SET MSGTYP TO FATAL ERROR
439 001366 000000 HALT *RO NOT 0
22? ; OR SEQUENCE ERROR
L42 _-ttttttﬂtt-titqttntttattttttttttttttttttttttttttttttt‘ttttttt-ttttnattttt'tttttttttat
443 STEST 14 1E5T IF RO CAN HOLD ONES AND ZEROES
L44 AR R AR R R R R R AR AR AR R R R R R R AR R R A A AR N RN R R AR AR AR AR A R AR A AN N AN R R AR AN R A AR R R R AR R
445 001370 005212 TST14:  INC (R2) :UPDATE TEST NUMBER
446 001372 022712 000014 (MP #14,(R2) :SEQUENCE ERROR?
447 001376 001005 BNE 15715-10 :BR TO ERROR HALT ON SEQ ERROR
448 001400 012700 125252 ’ MOV #125252 ,R0O JMOVE ALTERNATING ONES AND ZEROES T0 RO
449 001404 020027 125252 (MP R, #125252 s SUCCESSFUL?
450 001410 001404 BEQ TST15
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