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PRODUCT CODE: AC-AB558-M(

DIAG. CODE: MAINDEC=11-CRLPA=B~D
PRODUCT NAME: CRLPABO LPA=-11 EXERCISER
DATE: DEC. 1980

COPYRIGHT (C) 1977, 1978, 1980
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASS.

THIS SOFTWARE IS FURNISHED UNDER A LICENSE FOR USE ONLY ON A
SINGLE COMPUTER SYSTEM AND MAY BE COPIED ONLY WITH THE INCLUSION
OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE, OR ANY OTHER
COPIES THEREOF, MAY NOT BE PROVIDED CR OTHERWISE MADE AVAILABLE
TO ANY OTHER PERSON EXCEPT FOR USE ON SU'CH SYSTEM AND TO ONE WHO
AGREES TO THESE LICENSE TERMS. TITLE TO AND OWNERSHIP OF THE
SOF TWARE SHALL AT ALL TIMES REMAIN IN DEC.

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL
EQUIPMENT CORPORATION.

DEC ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF [TS
SOF TWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DEC.
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ABSTRACT

THIS PROGRAM WAS DESIGNED TO EXERCISE THE LPA=11XX SUBSYSTEM. IT
IS DIVIDED INTO TWO SECTIONS. THE FIRST SECTION EXERCISES EACH
INDIVIDUAL HARDWARE COMPONENT ON THE SYSTEM. PLEASE NOTE THAT
THE DEFAULT SYSTEM WHICH THE PROGRAM USES, HAS ONE AD11K AND ONE
KW11K ON IT. THE USER MUST INFORM THE PRCGRAM AS TO ANY
DIFFERENCES IN CONFIGURATION. IF THE PROGRAM DETECTS A HARDWARE
PROBLEM, IT INFORMS THE USER OF IT. THE USER SHOULD RUN THE
DIAGNOSTIC DESIGNED TO DIAGNOSE THE SECTION OF HARDWARE THAT
FAILED. (EXAMPLE IF ''CRLPA' INFORMED THE USER THAT THE AD11K
FAILED, THE USER SHOULD RUN THE LPA/AD11K DIAGNOSTIC.)

THE SECOND PART OF THE DIAGNOSTIC IS DESIGNED TO RUN WITH USER
(KMC) MICRO-CODE. THIS IS THE FIRST (AND ONLY) TIME THAT M8254
(IPBM) INTERRUPT ARBITRATION LOGIC IS CHECKED. IF ANY PROBLEMS
OCCUR HERE, ITS A GOOD BET THAT THE MB8254 MODULE IS BAD. IF NOT,
YOU'RE GOING TO HAVE TO CABLE THE 1/0 BUS TO THE UNIBUS IN ORDER
TO RUN THE MORE DETAILED DIAGNOSTIC AVAILABLE FOR THE OPTIONS.

GOOD SCOPE LOOPS ARE HARD TO COME BY SINCE THIS PROGRAM MUST TRY
TO KEEP THREE PROCESSORS IN SYNC.

REQUIREMENTS

EQUIPMENT

1. PDP-11 FAMILY COMPUTER WITH 16K OF MEMORY (OR MORE) AND
CONSOLE 1/0 FACILITIES (I.E. TTY)

2. LPA-11X TO BE EXERCISED
3. (OPTIONAL) KW11L OR KW11P (IMPROVES PROGRAM EXECUTION)

STORAGE
THIS PROGRAM OCCUPIES AND USES 16K OF MEMORY.

NOTE

IF 20K OR MORE MEMORY IS AVAILABLE, THIS
gggggkﬂ WILL RUN A/D SAMPLING AT MAXIMUM
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3.0 LOADING PROCEDURE

3.1

3.2

METHOD

STANDARD PROCEDURE FOR NORMAL BINARY PROGRAM SHOULD BE FOLLOWED.
THIS PROGRAM IS SUPPLIED ON MULTI-MEDIA AND CAN BE LOADED BY
XXDP,ACT, OR APT.

NON-STANDARD ADDRESS,VECTOR, CONFIGURATION

THIS PROGRAM IS SET UP TO CHECK AN LPA=11X WITH STANDARD SET-UP
AS LISTED BELOW. IT IS IMPORTANT THAT IF THE EQUIPMENT ADDRESSES
VARY, THAT YOU ONLY CHANGE THESE LOCATIONS.

TAG ADDRESS  CONTENTS COMMENTS

$BASE : 001250 170460 ; ;BASE ADDRESS OF EQUIPMENT
SVECT1: 001244 000300 ;s VECTOR LOCATION

THE FOLLOWING ARE A LIST OF DEVICE ADDRESSES. YOU MAY CHANGE THC
ADDRESS OF A DEVICE ONLY BY MODIFYING THE FOLLOWING LIST. DO NOT
CHANGE ANY OTHER ADDRESSES!

AD11K: 1566 170400 ;AD11K ADDRESS.
KW11K: 1570 170404 ;KW11K ADDRESS.
DR11K1: 1572 167770 ;:DR11K #1 ADDR.
AA11K: 1574 1704616 ;AA11 ADDRESS.
AD11K2: 1576 170440 ;AD11K #2 ADDRESS.
DR11k2: 1600 167760 ;DR11K #2 ADDRESS.
DR11k3: 1602 167750 ;:DR11K #3 ADDRESS.
DR11K&: 1604 167740 ;DR11K #4& ADDRESS.
DR11KS: 1606 167730 :DR11K #5 ADDRESS.
AR11: 1610 170400 ;AR11 ADDRESS.

LPS11: 1612 170400 ;LPS11 BASE ADDRESS.
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SR1 INFORMS THIS DIAGNOSTIC AS TO WHAT DEVICES ARE ON THE [/0
BUS. SR1 DEFAULTS TO 1 KW11K AND 1 AD11K IF YOUR CONFIGURATION
IS DIFFERENT, YOU MUST CHANGE THiS LOCATION.

WORD BIT=1 OCTAL DEVICE

000001  1ST AD11K

000002 15T KW11K

000004 15T DR11K

000010 15T AAT1K

000020  2ND AD11K#2

000040  2ND DR11K

000100  RESERVED

000200  3RD DRT1K

000400  4TH DR11K

001000  STH DR11K

002000  AR11

004000 RESERVED

010000 LPSAD (LPS A/D)

020000 LPSKW (LPS REAL TIME CLOCK)
040000 LPSVC (LPS D/A)

100000 LPSDR (LPS DIITAL 1/0)

SR1: 1562 003 ;DEVICE PRESENT FLAG DEFAULT
;IS 1 KW11K, 1 AD11K

SR2 INFORMS THIS DIAGNOSTIC AS TO HOW THE DEVICES SELECTED BY SR1
ARE SET-UP FOR TEST. WHILE NO SPECIAL SETUP IS REQUIRED TO RUN
THIS TEST, THE DEPTH OF COVERAGE WILL INCREASE IF SPECIAL SETUPS
ARE PERFORMED.

WORD BIT=1 OCTAL FUNCTION

VB W =000 NV W =0

— e e e dh h

000001 AD11K HAS 65036 WRAP-AROUND MODULE.
000004 DR11K #1 HAS LOOP BACK CABLE

000010 AA11K HAS SCOPE DISPLAY (VISUAL TEST).
000020 AD11K #2 HAS 65036 WRAP AROUND MODULE.
000040 DR11K #2 HAS LOOPBACK CABLE

000200 DR11K #3 HAS LOOP BACK CABLE.

000400 DR11K #4 HAS LOOP BACK CABLE.

001000 DR11K #5 HAS LOOP BACK CABLE.

002000 AR11 HAS G5034 WRAP AROUND MODULE.
004000 AR11 HAS SCOPE DISPLAY (VISUAL TEST)
040000 LPS=11 D/A HAS SCOPE DISPLAY (VISUAL TEST)
100000 LPS=11 DIGITAL I/0 HAS LOOP BACK CABLE

SR2: 1564 0 ;DEVICE SETUP REG.

VIS =200 ~NVnESWNO

— — D b

1
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STARTING PROCEDURE

CONT“QOL SWITCH SETTINGS

BEFORE STARTING THE DIAGNOSTIC, SET ALL SWITCH REGISTER BITS AS
DESIRED, SEE SECTION 5.1.

STARTING ADDRESS
200 START OF TEST

PROGRAM AND/OR OPERATOR ACTION

1.
- 48

LOAD PROGRAM INTO MEMORY

SET UP LOCATIONS SR1: AND SR2: TO REFLECT THE SYSTEM
CONF IGURATION.

LOAD ADDRESS 200
SET SWITCH REGISTER TO DESIRED SETTING
START PROGRAM

SEQ 0006
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OPERATING PROCEDURE

SWITCH REGISTER FUNCTION
SWR BIT  OCTAL FUNCTION WHEN SET

5 100000 HALT ON ERROR

4 040000 LOOP ON TEST

3 020000 INHIBIT ERROR TYPEOUT

1 004000 INHIBIT TEST ITERATIONS

0 002000 RUN ONLY DEDICATED A TO D MODE MICRO-CODE
9 001000 RUN ONLY MULTIUSER MODE MICRO-CODE

8 000400 RUN TEST SELECTED BY <7:0>

SCOPE LOOPS

IF AN ERROR OCCURS AND THE USER WISHES TO SCOPE THE ERROR SWITCH
REG. BIT 15 SHOULD BE SET TO HALT ON ERROR. WHEN THE CPU IS
HALTED ON ERROR, SWITCH REG BIT 14 (LOOP ON TEST) AND SWR BIT 13
(INHIBIT ERROR TYPEOUT) SHOULD BE SET. SWR BIT 15 SHOULD BE
CLEARED AND CPU SHOULD BE CONTINUED.

NOTE

SOME SCOPE LOOPS MAY BE IMPOSSIBLE TO OBTAIN
OR NOT REPEATIBLE DUE TO THE FACT THAT THREE
gggggONISE CPUS ARE RUNNING TO GENERATE THE

SEQ 0007
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5.3 PROGRAM AND/OR OPERATOR A&CTION

1.

WHEN THE PROGRAM IS INITIALLY STARTED IT WILL TYPE:
MD-11-CRLPA-B LPA-11 SYSTEM EXERCISER

THE FIRST ''PASS'' THROUGH THE PROGRAM IS QUICK VERIFY OR A
SHORT ONE. ALL OTHER PASSES WILL ITERATE ON EACH SUBTEST
UNLESS INHIBITED.

THE PROGRAM PERFORMS TESTS ON THE xMC11.
THE PROGRAM PERFORMS TESTS ON THE MB8200-YC AND M8254.

THE PROGRAM TESTS EACH OPTION ON THE I1/0 BUSS SELECTED BY THE
OPERATOR.

THE PROGRAM LOADS USER MICRO-CODE INTO THE KMC11  AND
EXERCISES TOTAL LPA11=-KX SYSTEM,

PROGRAM END PASS.

NOTE

ON ALL EVEN PASSES THROUGH THE PROGRAM, THE
PROGRAM SELECTS MULTIUSER MICRO-CODE FOR USER
MICRO CODE; AND ON ALL ODD NUMBERED PASSES
THE PROGKAM SELECTS DEDICATED MODE MICRO-CODE
FOR USER MICRO-CODE. THE OPERATOR MAY INFORM
THE PROGRAM TO ONLY RUN ON VERSION Of
USER=-MICRO-CODE BY USE OF THE SWITCH REGISTER
(SEE SECTION 5.1)
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6.0 ERRORS

6.1 ERROR PRINT-QUT

l PRINTOUT VARIES WITH THE ERROR DETECTED. THE ERROR PC TYPED OUT
IS THE ACTUAL LOCATION OF THE ERROR CALL.

THE FOLLOWING IS A LIST OF LABELS ASSOCIATED WITH LPA11
FUNCTIONAL ERROR,

TSTWD = TEST IN WHICH THE ERROR WAS DETECTED.
USJNO - USER JOB NUMBER ASSIGNED TO THE JOB BY THE MICRO-CODE.

ALPCO = LPAT1 CONTROL OUT REGISTER CONTENTS.
ALPCI = LPA11 CONTROL IN REGISTER CONTENTS.
ALPSO = LPA11 STATUS OUT REGISTER CONTENTS.

NOTE

ERROR REPORTS MAY OR MAY NOT SPECIFY A
DEVICE. IF SO, THAT  DEVICE IS _NOT
NECESSARILY THE FAULTY UNIT. HOWEVER, IT IS
THE DEVICE UNDER TEST WHEN THE ERPOR WAS
DETECTED. FOR FURTHER  INFORMATION, THE
OPERATOR MUST CONSULT THE LISTING.

7.0 RESTRICTIONS

NO "'USER'' CONNECTIONS SHOULD BE MADE TO THE LPA-11 SYSTEM,
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MISCELLANEOUS

POWER FAIL

THIS PROGRAM WILL NOT CONTINUE FROM A POWER FAILURE. IF A POWER
FAILURE OCCURS, THE PROGRAM WILL BE RESTARTED.

XXDP ,ACT ,APT

THIS PROGRAM IS CHAINABLE UNDER XXDP, ACT, OR APT, ALTOUGH ''APT
HOOKS'' HAVE BEEN INSTALLED, THEY HAVE NOT BEEN TESTED.

EXECUTION TIME

THE EXECUTION TIME WILL VARY BETWEEN CPUS. EXECUTION TIME ALSO
VARIES WITH THE NUMBER AND TYPE OF OPTIONS ON THE LPA=11XX
SYSTEM. THE APPROXIMATE TIMES ARE LISTED BELOW:

1.0 MINUTE (60 SEC) =NO ERRORS-ITERATIONS INHIBITEC
3.0 MINUTE (180 SEC) =NO ERRORS-WITH ITERATIONS.
(LISTED UNDER MIS.)

SEQ@ 0010



L.
Fage 11
SEQ 0011

8.4 LPA11 (SYSTEM) DIAGNOSTIC SUMMARY

DIAGNOSTICS FOR THE LPA11 ARE WRITTEN AT_InREF LEVELS: (1) TOTAL
PDP=11 SYSTEM, (2) LPA11 SYSTEM; AND, (3) LPAYY OPTIONS.

LEVEL 1, IS DESIGNEC TO ISOLATE A FAILURE TO THE LPA11 SYSTEM.
ALL OPTIONS ON THE PDP-11 ARE EXERCISED.

LEVEL 2 DIAGNOSTICS ISOLATE A FAILURE TO THE INDIVIDUAL OriilM
WITHIN THE LPA11, THE LEVEL 2 DIAGNOSTIC IS MD=-11-CRLPA. WHEN
THE USER RUNS ''CRLPA'" HE CAN GENERALLY TELL WHICH OPTION
DIAGNOSTIC (LEVEL 3) TO RUN NEXT. MB254 AND MB200-YC ERRORS MAY
"LOOK'* ALIKE AND '‘CRLPA'' MAY NOT BE ABLE TO DISTINGUISH BETWEEN
B?EEQOSTIQRBITaAtION ERRORS  WILL NOT BE DETECTED BY THIS

LEVEL 3 DIAGNOSTICS AID IN DETERMINING IF THE ERROR WAS IN FACT
ON THE OPTION THE '‘CRLPA'' SPECIFIED. THE USER MAY "‘LOOP'' ON THE
ERROR. WITHIN LEVEL 3, THERE ARE TWO GROUPS OF DIAGNOSTICS. THE
FIRST GROUP REQUIR:S NO "EXTRA'' WORK BY THE USER IN ORDER TO RUN.
GROUP ‘‘A’* DIAGNOST.CS DO NOT CHECK ARBITRATION, AND REQUIRE EXTRA
TIME FOR EXECUTION. THE SECOND GROUP (GROUP 'B'‘) REQUIRES THAT
THE USER RECONFIGURE THE PDP=-11 SYSTEM. THIS RECONFIGURATION
INVOLVES CABLING THE UNIBUS TO THE LPA'S /0 BUS.

THE DIAGNOSTIC FOR THE M8254 FALLS INTO THE GROUP 'B'' CATEGORY.
THE LPAT11-KX DIAGNOSTIiC KIT WILL INCLUDE:

e S b e i
LPA11=-KX LEVEL 2 MD-11-CRLPA LPA11-KX SYSTEM EXER.
MB8254 ‘B"’ MD-11-CRLPN M8254 (IPBM) FIELD DIAG.
AA11-K & MD-11-CRLPB LPA/AA11=-K DIAG.

8 MD-11-DZAAC AA11=K DIAG.
AR11-K 3 MD-11-CRLPC LPA/ART1 DIAG. M

i MD-11-CRLPD LPA/ART1 DIAG. #2

A MD-11-CRLPE LPA/AR11 DIAG. #3

8 MD-11-DZARA AR11 DIAG. M

B MD-11-DZARB AR11 DIAG. #2

B MD-11-DZARC AR11 DIAG. #3
DR11-K A MD-11-CRLPF LPA/DR11=K DIAG.

B MD-11-DZDRG DR11-K DIAG.




8.5

8.5.1

KW11-K ° MD-11-CRLPG LPA/KW11=K DIAG.
B MD-11-DZKWK KWw11=K DIAG.
LPS1 B MD=11=CRLPH LPA/LPS11 DIAG. M
A MD=11=CRLPI LPA/LPS11 DIAG. #2
A MD=11=CRLPJ LPA/LPS11 DIAG. #3
B MD=11=DZLPC LPS11 DIAG. M
B MD=-11-DZLPD LPS11 DIAG. #2
B MD=11=DZLPI LPS11 DIAG. #3
AD11-K ) MD=11=CRLPK LPA/AD11=-K DIAG.
B MD-11-DZADL AD11-K DIAG.
M8200-YC B MD-11=-CRLPL LPA-DMC11 DIAG. TST I
B MD=11=CRLPM LPA-DMC11 DIAG. TST II

LPA11 VERSION 5 MICRO-CODE ERROR SUMMARY

MICRC-CODE ERRORS ARE DFINED AS ANY ERROR RETURNED TO THE USER BY
THE MICRO-CODE THROUGH
THE LPA11 STATUS REGISTER.

WITHIN THE DIAGNOSTIC WE CHECK TO BE SURE THAT WE CAN GENERATE
SOME OF THESE ERRORS.

OTHERS MAY COME UP AT ANY TIME WHILE THE LPA11-XX MICRO-CODE IS
BEING RUN.

FATAL HARDWARE ERRORS

Egsoi?}ahS“AERUARE ERRORS CONSIST OF DATA ERRORS, IMPROPER STATUS
MALFUNCTIONS WHICH ARE DETECTED DURING THE INTIALIZATION OF THE
LPA11 SUBSYSTEM OR DURING THE

PROCESSING OF DATA. NO SUBSEQUENT DATA WILL BE TRANSFERRED AND
THE LPA11 WILL NOT RESPOND TO ADDTIONAL COMMANDS

FROM THE PDP=-11, THE LPA11 MUST BE RE-INTIALIZED PRIOR TO
ACCEPTING ANOTHER COMMAND FROM THE PDP-11,

THESE ERRORS MAY COME UP IF THERE IS AN ARBITRATION ERROR.

Page 12
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THE START REQUEST ERRORS CONSIST OF ERRORS DETECTED BY THE MASTER
DURING THE PROCESSING
OF A NEW PDP-11 COMMAND TO THE LPA11.

8.5.3 USER REQUEST ERRORS

THE USER REUQEST ERRORS ARE SPECIFIED BY ERROR CODE 0=4& AND ERROR
STATUS BITS O AND 1

OF THE STATUS OUT, BYTE 3. THE REQUEST IS DEALLOCATED AND MUST BE
REISSUED IN ORDER TO

RESUME. THE USER REQUESTS ERROR CODES FROM 240 TO 247 ARE
GENRATED BY THE MASTER MICROPROCESSOR

AND ERROR CODES FROM 250 TO 254 AND 257 ARE GENERATED BY
CONDITIONS DETECTED IN THE SLAVE

MICROPROCESSOR AND TRANSFERRED TO THE CSR OF THE MASTER. IN THE
MULTI REQUEST MODE THE USER

FOR WHICH THE ERROR APPLIES IS IDENTIFIED BY THE USER INDEX CODE
OF THE CONTROL OUT WORD BYTE 2.

8.5.4 NORMAL STATUS RETURNS

THE NORMAL STATUS RETURNS ARE INDICATED BY ERROR CODE 0-4. THE
STATUS RETURNS INDICATE A FULL

OR OVERRUN CONDITION OF THE PDP-11 MEMORY BUFFERS ASSIGNED TC
STORE DATA FROM THE LPA11.

THE BUFFER ADDRESSES ARE SPECIFIED BY THE RDA INFORMATION
CONTAINED IN THE I/0 DEVICE START COMMAND.

THE BUFFER FULL AND OVERRUN STATUS CAN BE SPECIFIED AS A FATAL ON
NON FATAL CONDITION BY THE RDA

VALID BUFFER MASK CONFIGURATION OF THE USER STATUS WORD. ANY OF
THE THREE NORMAL STATUS RETURNS WILL CAUSE

AN LPA11 CONTROL OUT INTERRUPT REQUEST TO BE GENERATED. THE
BUFFER FULL CONDITION EXISTS WHEN THE LPA11

HAS FILLED AN ASSIGNED BUFFER WITH DATA. THE BUFFER OVERRUN
CONDITION IS A RESULT OF ALL THE

ASSIGNED BUFERS BEING LOADED BEFORE THE PDP-11 HAS PROCESSED OR
TRANSFERRED THE DATA FROM THE

BUFFER. IF THE BUFFER OVERRUN CONDITIONS OCCUR CONTINUALLY; A
USER REQUEST ERROR WILL RESULT.

Page 13
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'8.6 LPA-11 VERSION S MICRO-CODE ERROR LIST
ceeevevnneneene FATAL HARDWARE ERRORS wrenecvenntteee

I
|

322
340
341
342
343

344

345
346

347

350

ADDRESS OF NON-EXISTENT DEVICE

SLAVE POWER LOW

MASTER FIFO READ / WRITE ERROR

1/70 BUS SACK TIME OUT

MASTER INITIAL CONDITION ERROR

BYTE & === EXPECTED STATUS

BYTE 7 === BAD STATUS

MASTER / SLAVE VERSION ERROR

BYTE 6 === MASTER VERSION NUMBER

BYTE 7 === SLAVE VERSION NUMBER

SLAVE COLD START TIME-OUT

FATAL SLAVE ERROR

BYTE 6 === 200 === SLAVE FIFO READ / WRITE ERROR
201 === KW11=K CLOCK ''A'" OVERRUN
202 === SLAVE FIRMWARE FIFO SEQUENCE ERROR

FPATH DATA ERROR

BYTE 6 =--- BAD VALUE

BYTE 7 === EXPECTED VALUE

FIFO DATA ERROR

BYTE 6 =--- BAD VALUE

BYTE 7 === EXPECTED VALUE

tervevveveennees START REQUEST ERRORS teessnnvantener

NO ROOM FOR REQUEST

"'G0'" SET WITH "RDY IN'' CLEAR

MULTI-USER REQUEST WITH DEDICATED MODE MICRO CODE LOADED
DEDICATED MODE ®KEQUEST WITH MULTI-USER MICRO CODE LOADED
"'START COMMAND WITH NO ‘‘INITIALIZE"

MULTIPLE "'INITIALIZE'' COMMANDS

"'STOP'' COMMAND WITH USER NOT ACTIVE

ODD ADDRESS SPEDCIFIED FOR REQUEST DESCRIPTOR ARRAY
CINITIALIZE'™ WITH WRONG VERSION SPECIFIED

“'START'' FOR DEVICE NOT IN CONFIGURATION

“'START'' WITH ILLEGAL FUNCTION SPECIFIED

NON EXISTANT MEMORY IN REQUEST DESCRIPTOR ARRAY

ODD ADDRESS SPECIFIED FOR BUFFER OR USER STATUS WORD
DEVICE NOT FOUND ON I/0 BUS DURING ''INITIALIZE'' COMMAND
BYTE 6,7 === ADDRESS OF NON EXISTANT DEVICE

rage 14
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240 === NON FATAL ERROR COUNT EXCEEDED

241 === ERROR STATUS OVERRUN

242 === NON EXISTANT MEMORY IN RANDOM CHANNEL LIST

243 === BUFFER OVERRUN / UNDERRUN

244 === NON EXISTANT MEMORY IN BUFFER

245 === NON EXISTANT MEMORY IN USER STATUS WORD

246 === INVALID BUFFER INDEX SPECIFIED IN USER STATUS WORD
247 === MASTER FIFO 7/8 FULL

250 === REQUEST TERMINATED BY USER STATUS WORD REQUEST
251 === NO FIRMWARE FIFO BUFFER AVAILABLE FOR REQUEST

252 === SLAVE FIFO 7/8 FULL

253 === RANDOM CHANNEL ADDRESS UNDERRUN

254 === DATA UNDERRUN

255 === NON EXISTANT CHANNEL OR DEVICE

260 === MULTIPLE EXTERNAL TRIGGER DIGITAL OUTPUT REQUESTS

reneeeneenennnt NORMAL STATUS RETURNS reeescenncnevee
000 === START REQUEST PROCESSED

001 === BUFFER FULL
002 === BUFFER OVERRUN / UNDERRUN

Page 15
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8.7 LPA-11 (KXMC=11) REGISTER DEFINITIONS

THE CONTROL AND STATUS [INFORMATION TRANSFERRED BETWEEN THE
| PDP=11 UNIBUS AND THE LPA-11 SUBSYSTEH. IS STORED IN THE CONTROL
: AND STATUS REGISTERS (CSR) OF THE MASTER MICROPROCESSOR (MB8204).
5 THE CSR'S CONSIST OF EIGHT, B8-BIT BYTES IMPLEMENTED AS FOUR
16-B!T WORDS OF MULTIPORT RANDOM ACCESS MEMORY (RAM'S)., THE (SR
LOCATIONS ARE ADDRESSABLE FROM EITHER THE PDP=11 OR THE M8204
?éCRngOCESSOR PROGRAM, THE UNIBUS ADDRESSES FOR EACH CSR IS AS

LLOWS:

MASTER MICROPROCESSOR (SR

wba IR e I e LTt
0 (LOW) 76 XXX 0 LPCI 1
1 (HIGH) 76 XXX 1 MAIN 1
2 (LoW) 76 XXX 2 LPCO 2
3 (HIGH) 76 XXX 3 LPSO 2
4 (LOW) 76 Xxx 4 LPADL 3
S (HIGH) 76 XXX S 4
6 (LOW) 76 XXX 6 LPMST &
7 (HIGH) 76 Xxx 7 4




CONTROL IN (BYTE 0)

THE CONTROL IN BYTE CONSISTS OF 8 BITS AT ADDRESS 76XXX0 USED BY

THE POP-11 PROGRAM TO INITIATE
LPA-11 SUBSYSTEM. THE FORMAT AND

IS SHOWN ON FIGURE 8-1,

THE TRANSFER OF COMMANDS TO THE
DESCRIPTION OF BYTE INFORMATION

't 1 ADDRESS

t2 1110 76xxx0

[P E—— BYTE 0
! I | | 1
i7iaigiat
O B S8
READY IN ======- AT
IN INTERRUPT _____ ! i
ENABLE :
UNDEF INED ==========manas

=== GO BIT

UNDEF INED RDA EXT
MEMORY ADDRESS

------------ (BA16)

-------------- (BA17)

FIGURE 8-1
CONTROL IN (BYTE 0)

Page 17
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DESCRIPTION

GO BIT- INTIAL CONDITION IS LOW (0). SET TO HIGH (1)

BY THE PDP-11 PROGRAM TO INDICATE THAT A VALID REQUEST
DESCRIPTOR ARRAY (RDA) ADDRESS IS  AVAILABLE FOR
PROCESSING BY THE LPA=11. CLEARED LOW (0) BY THE

?A?}E:TEEICROPROGRAH AFTER THE USER'S  REQUEST IS
N .

READ = LPA=11 MICROPORGRAM
WRITE - PDP=11 PROGRAM

NOT SPECIFIED

BUS ADDRESS (BA16,BA17) - EXTENDED MEMORY BITS FOR
gEQgEgT DESCRIPTOR ARRAY (RDA) ADDRESS (BYTES 4 AND 5)

READ = PDP=11 PROGRAM
WRITE - PDP=11 PROGRAM

NOT SPECIFIED (MUST BE LOW 0)

IN INTERRUPT ENABLE = INITIAL CONDITION IS LOW (0).
SET TO HIGH (1) BY PDP=-11 PROGRAM TO ENABLE INTERUPT
REQUEST TO BE GENERATED WHEN THE READY IN, BIT 07, IS
HIGH (1) OR DURING A LOW TO HIGH TRANSITION.

READ = PDP=11 PROGRAM
WRITE = PDP-11 PROGRAM

AN INTERRUPT OCCURS AT VECTOR ADDRESS +4. A READY IN
INTERRUPT MAY OCCUR EITHER IMMEDIATELY OR AFTER A USEC
DELAY. THE LPA-11 WILL CAUSE AN OUT INTERRUPT OR OUT
STATUS BEFORE THE READY IN BIT IS SET IF BOTH ARE
PENDING SIMULTANEOUSLY.

READY IN = INTIAL CONDITION IS LOW 0. SET TO HIGH (1)
BY MICROPROCESSOR WHEN READY TO ACCEPT USER'S REQUEST.
CLEARED LOW O AFTER REQUEST IS GRANTED.

READ = PDP-11 PROGRAM
WRITE = MICROPROCESSOR
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MAINTENANCE (BYTE 1)

THE MAINTENANCE BYTE IS AN EIGHT BIT, HIGH BYTE AT ADDRESS 76XXX1
WHICH CAN BE MONITORED BY THE PDP=11 PROGRAM DURING DIAGNOSTIC
FUNCTIONS. REFER TO THE PROGRAMMING SECTION & OF THE KMC-11
MAINTENANCE MANUAL FOR A DESCRIPTION OF THE BITS NOT DEFINED.
FIGURE B-2 SHOWS THE BIT CONFIGURATION ON THE MAINTENANCE BYTE.

t 1 4t 4t 1ttt 1 ADDRESS

115 116 113112 011 110091 81 76xxx]
RUN ====--=--- b bt b eeee STEP UP

SR BN TR TR\ T
RESET =====mceeoen T ROM 0
| L} ! |
(RAM WRITE =======e-aun g : —m—————————e- ROM 1
UNDEF INED =========ememeccoc  cmcccccccocccoace- ENABLE
ARBITRATION
FIGURE 8-2

MAINTENANCE (BYTE 1)
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BIT

8.9.10
"

12,13
14

15

DESCRIPTION

REFER TO KMC=11 MAINTENANCE MANUAL

ENABLE ARBITRATION = SET HIGH (1) BY PDP-11 PROGRAM T0
ALLGW THE MB254 MODULE TO ARBITRATE NON PROCESSOR
REQUESTS (NPR) AND BUS REQUESTS BR BETWEEN THE SLAVE
PROCESSOR AND DEVICES ON THE 1/0 BUS. WHEN CLEARED
%S:Iég%Eg' PDP=11 PROGRAM [HE ARBITRATION LOGIC IS

READ - PDP=11 PROGRAM AND M]CROPROCESSOR
WRITE - PDP-11 PROGRAM

REFER TO KMC=11 MAINTENANCE MANUAL

RESET = SET HIGH (1) BY PDP-11 PROGRAM TO CLEAR ALL
PERTINENT REGISTERS IN THE LPA=11 SUBSYSTEM.

READ = LPA=11 MICROPROGRAM
WRITE - PDP-11 PROGRAM ONLY

REFER TO KMC=11 MAINTENANCE MANUAL
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SEQ 0021

CONTROL OUT (BYTE 2)

THE CONTROL OUT BYTE CONSISTS OF B8 BITS AT ADDRESS 76XXX2 AND IS
USED BY THE LPA=11 TO INDICATE TO THE PDP=11 THE AVAILABILITY OF
THE LPA STATUS INFORMATION. THE FOMAT AND DESCRIPTION OF THE
BYTE INFOMATION IS SHOWN ON FIGURE 8-3.

| (mmmmmmmmnn BYTE ==m=-==me- >i

i ]

TR R B ECIE bl A :

¢t ¢ 4 1 1 11§ ADDRESS

L7 654320000 76xKX2
READY OUT ===-- : \\ // {1 === USER INDEX
OUT INTERRUPT ____i \ / | ceemee—- uIDO 0
ENABLE ' :

e uIDOo 1
UNDEF INED =====v=eeeeeecacs
FIGURE 8-3

CONTROL OUT (BYTE 2)



BIT DESCRIPTION

0.1.2 USER'S INDEX - AN OCTAL CODE (0-7) ASSIGNED BY THE
MASTER MICROPROCESOR IN THE MULTI REQUEST MODE TO
INDENTIFY THE STATUS AS RELATED TO UP TO EIGHT USER

REQUESTS.
3.,4.5 NOT SPECIFIED
6 OUT  INTERRUPT  ENABLE = SET  HIGH (1) BY MASTER

MICROPROCESSOR PROGRAM TO ALLOW AN INTERRUPT REQUEST TO
BE GENERATED AT VECTOR +00 WHEN THE READY OUT (BIT 0Q7)

IS SET.
WRITE = PDP=11 PROGRAM
7 READY OUT = SET HIGH (1) BY THE MASTER MICROPROCESSOR

PROGRAM TO INDICATE THAT THE LPA=-11 SUBSYSTEM HAS
STATUS INFORMATION FOR THE PDP-11. CLEARED LOW (0) BY
THE PDP-11 PROGRAM TO ACKNOWLEDGE THE RECEPTION OF THE
LPA=11 STATUS INFORMATION.

READ = PDP=11 PROGRAM
WRITE - PDP=11 PROGRAM
USER INDEX CODE

A USER INDEX CODE IS SPECIFIED BY THE LPA-11 TO IDENTIFY THE
ERROR OR STATUS INFOMATION AS RELATED TO ONE OF EIGHT USER'S
REQUESTS. THE USER'S INDEX IS AN OCTAL CODE FORM 0 - 7 AND IS
ASSIGNED TO THE USER IN ORDER THAT THE REQUESTS ARE GRANTED.
THIS EFFECTIVELY PROVIDES A VARIABLE INDEX TO IDENTIFY FURIHER
COMMUNICATIONS WITH AN ASSOCIATED USER. THE USER'S INDEX CODE 1S
NOT VALID FOR FATAL HARDWARE ERROR CONDITION IN LPA-11 WHICH
EFFECT ALL ACTIVE USER'S AND FOR START REQUEST ERRORS WHICH OCCUR
PRIOR TO ESTABLISHING THE NEW USER'S REQUEST.
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SEQ 0023

STATUS OUT (BYTE 3)

THE STATUS OUT IS AN B-BIT, HIGH BYTE AT ADDRESS 76XXX3 WHICH
INDICATES STATUS AND ERROR CONDITIONS TO THE PDP=11 PROGRAM
DURING THE ESTABLISHMENT OF USER REQUESTS OR DURING THE TRANSFER
OF DATA. THE ERRORS ARE CLASSIFIED AS FATAL HARDWARE ERRORS
WHICH RESULT IN A HALT OF THE MICROPROCESSOR OR PROGRAM AND NON
FATAL ERRORS WHICH INDICATE SPECIFIC STATUS CONDITIONS WHICH HAVE
OCCURRED. THE HALT CONDITION PREVENTS THE LPA-11 FROM ACCEPTING
ANY ADDITONAL USER REQUESTS OR FRCM TRANSFERRING ANY DATA TO OR
FROM THE PDP-11. THE STATUS OUT BYTE CONTAINS FIVE ERROR CODE
BITS 8 - 12, TWO ERROR STATUS BITS 13,14 AND FATAL ERROR
INDICATOR, BIT 15, AS SHOWN ON FIGURE 8-4. THE ERROR CODES
LISTED ON TABLE B8-1, 8-2 AND 8-3 ARE GROUPED AS SHOWN ON THE
STATUS OUT BIT CONFIGURATION,

: : - ! : : : : . ADDRESS
BRIy Tenuxe
: : : : ERROR CODE

ERROR TYPE ==== ; : 0

ERROR STATUS =======

H W

FIGURE 8-4
STATUS OUT (BYTE 3)



BIT

8-12

13,14

15

DESCRIPTION

ERROR CODE 0-4 - A SUB CODE AS LISTED ON TABLE WHICH
FURTHER DEFINES THE ERROR CODE INDICATED BY THE ERROR
STATUS O (BIT 14) AND ERROR STATUS 1 (BIT 1).

READ - PDP=11 PROGRAM
WRITE = MASTER MICROPROCESSOR

ERRGR STATUS O AND 1 - INDICATES THZ CONDITIONS FROM
WHICH THE ERROR OR STATUS ORIGINATED

READ - PDP=11 PROGRAM
WRITE - MASTER MICROPROCESSOR

STATUS/ERROR INDICTOR - A SINGLE BIT WHICH INDICATES
STATUS OR FATAL ERROR CONDITIONS REQUIRING ATTENTION.
212{82 (1) INDICATES AN ERROR AND A LOW (0) INDICATES

READ - PDP-11 PROGRAM
WRITE - MASTER MICROPROCESSOR

ERROR/STATUS CODES

THE ERROR/STATUS CODES INDICATED BY THE STATUS OUT_ BYTE 3 ARE
DEFINED AS FATAL HARDWARE ERRORS, START REQUEST ERRORS, USER
REQUEST ERRORS AND NORMAL STATUS RETURNS.

THE ERROR/STATUS CODES AS LISTED ON THE FOLLOWING TABLES INCLUDE
ALL EIGHT BITS STARTING AT BIT O TO BIT 7.
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SEQ 0025

REQUEST DESCRIPTOR ARRAY ADDRESS (BYTE & AND 5)

THE BUS ADDRESSES OF THE REQUEST DESCRIPTOR ARRAYS (RDA) IN THE
PDP-11 MEMORY ARE CONTAINED WITHIN BYTES & AND 5 OF THE LPA-11
CSR. BYTE & AND 5 EACH CONTAIN B8-ADDRESS BITS (BAOO-BAO7 AND
BAO8-BA15) AS SHOWN ON FIGURE B=5 AND BYTE O CONTAINS TWO ADDRESS
BITS (BA16 AND BA17).

:< ---------- VL 4 ecomemmece >!
[}
L W I SN T AT R P i
SRS TE Ry
171615141321 1101 76XXX4
BAQ7 (=eeecmcccccccccccannn-n BAOO
! |
i< AT T — >
I e AT S AL AT :
i | ! ! | ! t ' ' ADDRESS
115 1 14 113112 1111101 9 1 B 1 76Xxx5
BA1S (eeecmcccccccccccccccccacnanan BAOS
FIGURE 8-5

REQUEST DESCRIPTOR ARRAY ADDRESS

BIT DESCRIPTION

0-7 BA00-BAO7 - LOW BYTE OF THE RDA ADDRESS IN PODP-11
MEMORY

8-15 BAOB-BA15 - HIGH BYTE OF THE RDA ADDRESS IN PDP-11

MEMORY .




MAINTENANCE STATUS (BYTE 6 AND 7)

THE MAINTENANCE STATUS, BYTES 6 AND 7, ARE LISTED ON TABLE B8-6

AND INDICATE THE SPECIFIC STATUS AND ERROR (CHECK VALUES

ASSOCIATED WITH THE FATAL HARDWARE ERRORS DEFINED ON TABLE 8-2.

B:EFEEREQTBOZ THE LOW AND HIGH 8-BIT ERROR STATUS CODES ARE SHOWN
U & -

i 1 1t v 1ttt i ADDRESS
1716151 4131211101 76Xxx6

[ ' ! ! ! ! 't i ADDRESS
115 1 14 113 1121 11 1101 91 8 1 76XXX7

F IGURE 8-6
ERROR STATUS (BYTES 6 AND 7)
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8.8 MICRO-CODE PROGRAMS

R

8.8.1

THERE ARE FOUR SEPARATE MICRO-CODE PROGRAMS LOADE
DURING THE COURSE OF THIS DIAGNOSTIC. A BRIE
EACH FOLLOWS.

T0 THE KMC11

D IN
F DESCRIPTION OF

DRLPX1

THIS IS THE FIRST MICRO-CODE PROGRAM LOADED INTO THE KMC11, THE
MICRO-CODE RESIDES AT LOCATION 65000 STARTING AT TAG ''DRLPX1',
ITS FUNCTION IS TO VERIFY PROPER OPERATION OF THE KMC11 BOARD.
IT WILL PERFORM CRAM READ/WRITE TESTS, BRANCH TESTS, ALU TESTS,
NPR TESTS, AND INTERRUPT TESTS. IF THE KMC11 IS FOUND TO BE
FAULTY, THE OPERATOR MUST ABORT ''CRLPA' AND RUN THE KMC11
DIAGNOSTICS.

8.8.2 DRLPXO

THE MICRO-CODE PROGRAM 'DRLPX0'' IS LOADED INTO THE KMC11 AT THE
ONSET OF TEST #3. THE MICRO-CODE RESIDES AT LOCATION 64000
STARTING AT TAG ‘DRLPX0''. DRLPXO PROVIDES COMMUNICATIONS
FACILITIES BETWEEN THE KMC11 AND THE SLAVE MICRO-PROCESSOR. IT
IS USED DURING TESTING OF THE SLAVE MICRO-PROCESSOR, THE [PBM,
AND THE OPTIONS ON THE 1/0 BUS.

8.8.3 USER MICRO-CODE

THERE ARE TWO SEPARATE USER MICRO-CODE PROGRAMS LOADED INTO THE
KMC11;  DEDICATED AND MULTI-USER. THEIR FUNCTION IN RELATION TO
THIS DIAGNOSTIC IS TO EXERCISE THE OPTIONS GN THE 1I1/0 BUS. A
BRIEF DESCRIPTION OF EACH FOLLOWS.

DEDICATED A TO D MICRO-CODE

THIS PROGRAM ALLOWS HIGH SPEED SAMPLING OF A/D DEVICES ON THE 1/0
BUS. ONLY ONE JOB CAN BE RUN AT ANY GIVEN TIME. THE MICRO-CODE
STARTS ABOUT LOCATION 50200 AT TAG "DMAST''. THE MICRO-CODE IS
STORED AS A TABLE OF OCTAL NUMBERS AND IS NOT PRINTED.

MULTI-USER MICRO-CODE

WHEN RUNNING MULTI-USER MICRO-CODE, ANY NUMBER OF JOBS FROM ONE
TO EIGHT MAY BE RUN AT THE SAME TIME BY THE LPA11 SUBSYSTEM. THE
JOBS MAY BE DIGITAL INPUT, A/D SAMPLING, AND/OR D/A CONVERSTIONS.
THE MICRO-CODE STARTS ABOUT LOCATION 44200 AT TAG ‘MMAST™'. THE
',1,’.?:?{80"5 IS STORED AS A TABLE OF OCTAL NUMBERS AND IS NOT
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8.9 ILLEGAL INTERRUPTS ON START

}

S ST N AT

SINCE THE KMC11 CAN NOT BE INITIALIZED WUNTIL TEST #1 IS IN
PROGRESS, THERE EXISTS THE POSSIBILITY THAT PREVIOUSLY LOADED
MICRO-CODE WILL CAUSE A PROCESSOR INTERRUPT,  THIS WILL BE
INDICATED BY A PROCESSOR HALT AT THE KMC11 INTR. VECTOR

LOCATION.

IN ORDER TO CORRECT THIS PROBLEM, THE OPERATOR MUST MANUALLY
CLEAR ALL FOUR KMC11 REGISTERS SEEN BY THE UNIBUS. THIS IS DONE
BY LOADING THE BASE ADDRESS OF THE KMC11 AND DEPOSITING ZERO'S IN
FOUR CONSECUTIVE WORD LOCATIONS.

THE PROGRAM CAN THEN BE RESTARTED.
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HISTORY FILE OF ''CRLPAB"

: THE 'B'' VERSION WAS CAUSED BY A MICRO-CODE CHANGE TO
| THE FILE "'CRLPA.MAC'' WHICH REQUIRED THE PROGRAM 10
BE REASSEMBLED. ''CRLPAB'' NOW SUPPORTS DMC CODE VERSION & AND 5.

(S22 RRR ARt RRRRRRdRRRRRiRRllRRRitliRiRllld;

LNKX11 V023  24-0CT-80 9:29
#CRLPAB.BIN/B:0,CRLPAB.MAP=CRLPAB, CRLPXO,CRLPX1/E

LOAD MAP
IDENT: LPA.03

TRANSFER ADDRESS: 000001
LOW LIMIT: 000000
HIGH LIMIT: 004000 "
tetbbk RN
MODULE DMDT
SECTION ENTRY  ADDRESS SIZE
<. ABS.> 000000 000000
DRLPXO 064000
DRLPX2 064000
DRLPX1 065000
D.0CQ 054157
D.0CS 054134
D.0EQ 054111
D.OES 054066
LTCQ 054273
.TCOP 054407
.TCS 054250
TCSP 054364
TEQ 054225
.TEQP 054341
LTES 054202
.TESP 054316
FRECOR 056156
< > 000000 000000
tttdde RS
MODULE DRLPX0
SECTION ENTRY  ADDRESS SIZE
< > 000000 000000
<ABCODE> 000000 004000
tttttdeREY
MODULE DRLPX1
SECTION ENTRY  ADDRESS SIZE
< > 004000 000000

OO0 O0OO000

RUN=-TIME: 1 SECONDS
2K CORE USED

CRLPABO ALSO INCLUDED THE FIXES THAT WERE PATCHED IN =A1 AND =AZ.

SEQ 0029




'CRLPAB.P11

|
f
|
s
l

MAINDEC -17- CRLPA-B MACY11 30G(1063) 24-0CT-80 09:27

NN =N 0000
VBN~~~ JOOWO

W o b b o

20-0CT-80 13:17 TABLE OF CONTENTS

OPERATIONAL SWITCH SETTINGS

TRAP CATCHER

BASIC DEFINITIONS

ACT11 HOOKS

APT PARAMETER BLOCK

COMMON TAGS

APT MAILBOX-ETABLE

ERROR POINTER TABLE
RRRRRRRRRNRRRRRRRANRRRRNAN
SR1 DEVICE PRESENT REG
RRRRRRARRRRRRNRRARRRRRRNA N
RERRRRRRARRRRRRRRARNRNNNN
SR2 DEVICE SET-UP REG
RERRRRRRRRRRARRRRRNRNNANN

L A ARl AR dddRRliRRRdRlR R Rttt RRRRRRRdd!

LPA=11 1/0 BUS DEVICE ADDRESS DEFINITION AND LIST
L AA2AA22 0222 iRt ii ittt RRd)
AD11-K ADDRESSES
AAT11-K ADDRESSES
DR11K #1 ADDRESS
DR11K #2 ADDRESS
DR11K #3 ADDRESS
DR11K #4 ADDRESS
DR11K #5 ADDRESS
KW11K ADDRESS
AR11 ADDRESSES
LPS=11 ADDRESSES
INITIALIZE THE COMMON TAGS
TYPE PROGRAM NAME
GET VALUE FOR SOFTWARE SWITCH REGISTER
n *TEST THE ADDRESSABLITY OF THE KM(-11
12 *TEST KMC=11 FUNCTIONS
KMC=11 MICRO=INITIALIZATION.
KMC-DIAG. SUB-TEST#1 CRAM WRITE ONES TEST
KMC-DIAG SUB-TEST #2 CRAM WRITE ZEROES TEST
KMC-DIAG SUB TEST #3 BRANCH TEST
KMC-DIAG SUB-TEST #4 ALU TEST
KMC-DIAG SUB-TEST #5 NPR TEST ZERO TRANSFER
KMC-DIAG SUB-TEST #6 NPR TEST ONES TRANSFER.
KMC-DIAG SUB-TEST #7 INTERRRUPT TEST.

T3 *TEST SLAVE MICRO PROCESSOR START

*+PHASE 2 IPBM/DMC TESTING.

T4 «TEST DATA LOOP BACK THROUGH IPBM,M8254& MODULE
PHASE 3 [/B BUS TESTING.

TS 1/0 DEVICE TEST-AD11-K OPTION

Té 1/0 DEVICE TEST-AD11-K OPTION

17 170 DEVICE TEST-KW11K OPTION

110 +TEST THE DRTIK OPTION,#1, IF “'SR1' BIT 2=1(SET)

T11  «TEST THE DR11K OPTION.#2. IF "'SR1'' BIT $=1(SET)

112 *TEST THE DR11K OPTION.#3. IF "'SR1'' BIT ?=1(SE1)

T13  «TEST THE DR11K OPTION.#&. IF ''SR1'' BIT 8=1(SET)

T14  «TEST THE DR11K OPTION.#S, IF "'SR1' BIT 9=1(SET)

T15  *TEST THE AA-11 OPTION, If “SR1" BIT 3=1 (SET)

16  1/0 DEVICE TEST-AR11 OPTION

117 1/0 DEVICE TEST-AR11 {LOCK OPTION

120 «TEST THE AR11 DISPLAY OPTION, IF “SR1" BIT 10=1 (SET)

SEQ 0030




MAINDEC =17= CRLPA-B

CRLPAB.P11

20-0CT-80

145
T4
T47
150
151

MACY11 30G6(1063)

13:17

«TEST
«TEST
«TEST
«TEST
«TEST
«TEST
«TEST
«TEST

«TEST
«TEST
«TEST
«TEST
«TEST
«TEST
«TEST
*«TEST
«TEST
«TEST
*HIGH

24-0CT-80 (9:27

TABLE OF CONTENTS

«TEST THAT THE AR11 CAN DISPLAY A SQUARE, SELECTED BY BIT 10 OF SR1,SR2
1/0 DEVICE TESY LPS=11 A/D OPTION

1/0 DEVICE TEST=LPS=CLOCK OPTION

THE LPS 1/0, IF "'SR1'° BIT 15=1(SET)

THE LPS D/A OPTION,

IF "SR\" BIT 14=1 (SET)

THAT THE LPS D/A CAN DISPLAY A SOUARE
THAT THE AA11K # CAN DISPLAY A SQUARE, SELECTED BIT 3 IN SR1,SR2
THAT USER MICRO-CODE CAN BE STARTED

FOR ERROR CODE 306

THAT WE CAN GENERATE ERROR CODE 314
THAT THE DEVICE LIST CAN BE VERIFIED
*TRY TO GENERATE ERROR CODE 312
«TRY TO GENERATE ERROR CODE 310

INTERRUPTS

THAT THE LPA-SYSTEM
THAT THE MULTI=-USER
THAT THE MULTI-USER
THAT THE MULTI-USER
THAT THE MULTI-USER
THAT THE MULTI-USER
THE LPA SYSTEM USER
THE LPA SYSTEM USER
THAT MULTI JOBS CAN

CLOCK CAN BE STARTED

MICRO-CODE WILL EXERCISE DR11K #1

MICRO-CODE WILL EXERCISE DR11K #2

MICRO-CODE WILL EXERCISE DR11K #3

MICRO-CODE WILL EXERCISE DR11K #4

MICRO-CODE WILL EXERCISE DR11K #5

MICRO-CODE'S ABILITY TO TAKE SAMPLE SINGLE JOB
MICRO-CODE'S ABILITY TO TAKE RANDOM SAMPLES SINGLE JOB
BE STARTED AND RUN

SPEED A/D SAMPLE TEST (DEDICATED MODE,SPECIAL TEST

END OF TFSTS

END OF PASS ROUTINE

BINARY TO OCTAL (ASCII) AND TYPE
CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
ERROR HANDLER ROUTINE

ERROR MESSAGE TYPEOUT ROUTINE
SCOPE HANDLER ROUTINE

TTY INPUT ROUTINE

TYPE ROUTINE
READ AN OCTAL NUMBER FROM THE TTY
APT COMMUNICATIONS ROUTINE

POWER DOWN AND UP ROUTINES
ROUTINE TO WAIT FOR "DRLPXO'* MICROCODE TO BECOME READY.
TRAP DECODER
TRAP TABLE
.ASCIZ MESSAGES.
DMDT -- DEDICATED MODE DISPATCH TABLE

;. WIR

SEQ 0031



DMDT MACY11 306(1063)

CRLPAB.MAC

B WNIWN = OOV NN W =

Lo X0 X XV, I I O R g
ONO =N 200N NN -
0O —=POOONOWNOORO

47

26-SEP-80 13:48

24-0CT-B0 09:27 PAGE 1

.REM (
CRLPAB.MAC
WELCOME, THIS DIAGNOSTIC IS ONE IN A SERIES OF DIAGNOSTIC
DESIGNED IN ORDER TO AID YOU IN TESTING THE LPA=11XX OPTION.
! HOPE THAT YOU HAVE READ THE DOCUMENTATION SECTION OF THIS
DIAGNOSTIC. IF YOU HAVE,YOU KNOW ABOUT ALL OF THE DIAGNOSTICS
THAT ARE AVAILIBLE FOR TESTING THE LPA SYSTEM.

GOOD LUCK !

C
.GLCBL DRLPXZ

SEQ 0032



MMAST .MAC
CRLPAB.MAC

763
764
765
766
767
768
769
770
7
905
906
907
908
909
910
911
912
913
1047

26-SEP-B0 13:48

H 3
MACY11 30G6(1063) 24=-0CT=-B0 09:27 PAGE 2

S 8 88, 8, 8,

JTITLE MMAST . MAC
IDENT  /4.01/

LPA11=K MICRO CODE
CHARLES A. SAMUELSON
NOVEMBER, 1977
LTITLE DMAST.MAC
IDENT /4.01/
LPA11=-K MICRO CODE

(HARLES A. SAMUELSON
NCVEMBER, 1977

SEQ 0033
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MAINDEC =17- CRLPA-B MACY11 30G(1063) 24-0CT-80 09:27 PAGE 3

CRLPAB.P11 20-0CT-80 13:17 SEQ 0034
1161 LTITLE MAINDEC =11- CRLPA-B
(N ;*COPYRIGHT (C) 1980

;*DIGITAL EQUIPMENT_CORP.
; *MAYNARD, MASS. 01754
L ]

:«PROGRAM BY EDWARD C. BADGER, R SHGOP
. %

:*THIS PROGRAM WAS ASSEMBLED USING THE PDP=11 MAINDEC SYSMAC
; *PACKAGE (MAINDEC-11-DZQAC-(3), JAN 19, 1977,

o
. 000001 $TN=1
1 .SBTTL OPERATIONAL SWITCH SETTINGS
%
;e SWITCH USE
| eeseces o eccoaseEeeeEEEeeeee
5 15 HALT ON ERROR
" 14 LOOP ON TEST
e 13 INHIBIT ERROR TYPEOUTS
;e 1 INHIBIT ITERATIONS
3" 10 BELL ON ERROR
g 9 LOOP ON ERROR
i 8 LOOP ON TEST IN SWR<7:0>
1 .ENABL GBL
1 .SBTTL TRAP (CATCHER
000000 .=0

s*ALL UNUSED LOCATIONS FROM & - 776 CONTAIN A ''.+2 HALT"
;*SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
:*LOCATION19‘CONTAINS 0O TO CATCH IMPROPERLY LOADED VECTORS

B ® AL ° A e I e P Y o o R e R
N N N N S o i NPV LS S S o o e S vt (NN S i i o S it

P~~~ T~ o~ T~ - il ) il il il - il el D sl P P P P P PPN P D il PN PN NN PN P PP D . P~ P P~ P~ P~

000174 -
000174 000000 DISPREG: .WORD 0 ; :SOFTWARE DISPLAY REGISTER
000176 000000 SWREG: .WORD 0 s sSOFTWARE SWITCH REGISTER

1166 000100 .=100

1167 000100 000104 000200 000002 "WORD  104,200,2

1169 000200 .=200

1170 000200 000137 002016 JMP START

171 000214 =214

1172 000214 000137 040646 JMP SUTK ;JUMP TO USER LINK

1173 000220 .=220

1174 000220 000137 034646 NP MAKEL

1176 000240 .=240

1177 000240 000137 041234 JMP  RBUFR

17 .SBTTL BASIC DEFINITIONS

1) ;*INITIAL ADDRESS OF THE STACK POINTER #e+ 1100 s

1) 001100 STACK= 1100

1) .EQUIV EMT,ERROR ::BASIC DEFINITION OF ERROR CALL
D "EQUIV 10T, SCOPE :iBASIC DEFINITION OF SCOPE CALL
10 ; *MISCELLANEOUS DEF INITIONS

1 000011 Wr= 11 ::CODE FOR HORIZONTAL TAB

) 000012 LF= 12 ::CODE FOR LINE FEED



MAINDEC -1
CRLPAB.PI
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Reiin

i= CRLPA-B

20-0CT-80 13:17

000015
000200
177776

177774
177772
177570
177570

000000
000001
000002
000003
000004
000005
000006
000007
000006
000007

000000
000040
000100
000140
000200
000240
000300
000340

100000
040000
020000
010000
004000
002000
001000
000400
000200
000100
000040
000020
000010
000004
000002
000001

J
MACY11 306(1063) 24-0CT-80 09:27 PAGE 3-1

(R= 15 ;;CODE FOR

CRLF= 200 ;:CODE FOR

PS= 177776 ; sPROCESSOR STATUS WORD
.EQUlv PS_PSW

STKLMT= 177774 ;:STACK LIMIT REGISTER
PIRQ= 177772 : :PROGRAM

DSWR= 177570 ; s HARDWARE

pDISP= 177570 ; s HARDWARE
:*GENERAL PURPOSE REGISTER DEFINITIONS

RO= X0 :sGENERAL REGISTER
R1= X1 :sGENERAL REGISTER
R2= X2 : sGENERAL REGISTER
R3= X3 :;GENERAL REGISTER
R&4= X4 s ;GENERAL REGISTER
RS5=  $) s sGENERAL REGISTER
Ré6= X6 ;s GENERAL REGISTER
R7= X7 :;GENERAL REGISTER
SP= X6 ::STACK POINTER
PC= X7 : ;PROGRAM COUNTER
;*PRIORITY LEVEL DEFINITIONS

PRO= 0 ::PRIORITY LEVEL 0
PR1= 40 ::PRIORITY LEVEL 1
PR2= 100 ::PRIORITY LEVEL 2
PR3= 140 ;;PRIORITY LEVEL 3
PRé4= 200 ::PRIORITY LEVEL &
PRS= 240 ::PRIORITY LEVEL S
PR6= 300 ;sPRIORITY LEVEL 6
PR7= 340 ;:PRIORITY LEVEL 7
:*"'SWITCH REGISTER' SWITCH DEFINITIONS
SW15= 100000

SWi4= 40000

Swi3= 20000

swi12= 10000

SW11= 4000

sWw10= 2000

sw09= 1000

SW08= 400

SWw07= 200

SW06= 100

SW0S= 40

SWo4= 20

Sw03= 10

sWwi2= &

SWwo1= 2

Swoo= 1

LEQUIV SW09,S5w9

.EQUIV Sw08,Sw8

LEQUIV SW07,Sw7

LEQUIV SW06,Swé

LEQUIV SW0S5,SWS

LEQUIV SW04,SW4

LEQUIV Sw03,Sw3

LEQUIV Sw02,Sw¢

BASIC DEFINITIONS

CARRIAGE RETURN
CARRIAGE RETURN-LINE FEED

INTERRUPT REQUEST REGISTER
SWITCH REGISTER
DISPLAY REGISTER

SEQ 0035
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000046
000052 000000

20-0CT-80 13:1

100000
040000
020000
010000
004000
002000
001000
000400
000200
000100
000040
000020
000010
000004
000002
000001

000004
000010
000014
000014
000014
000020
000024

000001

000244

V;l 306(1063)

K
24-0CT-80 09:27 PAGE 3-2

BASIC DEFINITIONS

EQUIV
.EQUIV

) ) ) ] ] ] ] ] ) = —4 O
[slelelelelelele el B bt

NN N>

€D 0D 0o G O Cd O 0 O OO 0D CD O O = -
Pt Bt Bt Bt Bt Bt Bt Bt Bt Bt Bt ot Bt Bt Bt
=S PNIWES VNN OO =W —

[+ ]
bt
—
o
o
n

s *BASIC

RESVEC=
TBITVEC=

TRTVEC= 14

BPTVEC=
I0OTVEC=
PWRVE(C=
EMTVEC=

TRAPVE(C=

TKVEC=
TPVEC=
PIRQVEC=

.SBTTL ACT11 HOOKS

SwW01,5w1
SwW00,Sw0

40000

DODODDODODODDDMD -0~
Pt b bt b B—u b bt o
) ] ] ] ) ] — —
=lelelelelelelele]
2PN SO O
% % %" 8 S ST S S
0o Co 0o oo oo
et ot P ) bt B G B

8I1T00,BITO

—t e ) e e e =

=SNOWESSVNON N0 O

BIT DEFINITIONS (BITOO TO BIT15)
100000

"'CPU"" TRAP VECTOR ADDRESSES
ERRVEC= &

0

1
14
14
20
24
30

34

60

64

240
ABASE =

$TN=1

170460
AVECT1= 300

;s TIME OUT AND OTHER ERRORS
::R%ifgg%b AND ILLEGAL INSTRUCTIONS
;s TRACE TRAP

: ;BREAKPOINT TRAP (BPT)

;2 INPUT/0UTPUT TRAP (IOT) #«SCOPEw+
;sPOWER FAIL

:sEMULATOR TRAP (EMT) *+ERRORw+
::""TRAP'" TRAP

;s TTY KEYBOARDL VECTOR

::TTY PRINTER VECTOR

: ;PROGRAM INTERRUPT REQUEST VECTOR

4 2332333230330 0020RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRARAREREMD)

*HOOKS REQUIRED BY ACT11

$SVP(C=,

.=46

S$ENDAD
=52

-WORD

0

:SAVE P(
:21)SET LOC.46 TO ADDRESS OF SENDAD IN .$ECP
::2)SET LOC.S2 TO ZERO

SEQ 0036
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P11

000024
000044

001000
001000
001002
001004
001006
001010
001012

000244
001000

001000
000024
000200
000044
001000
001000

000000
001174
000002
000170
000170
000031

ACT11 HOOKS

.=$SVP(
.=1000
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SEQ 0037
;: RESTORE PC

.SBTTL APT PARAMETER BLOCK

soRttRtktRtRARRACRCRIRERRCRICRRRRCRRRAAROROCEIRORARORIARCOOOEOTRORRORTS

;SET LOCATIONS 24 AND &4 AS REQUIRED FOR APT

SAPTHDR
mid .sx

A A AR A A A A AR AR A A AR AR AR ARl AR AR AR ARl )

;s SAVE CURRENT LOCATION

:sSET POWER FAIL TO POINT TO START OF PROGRAM
;:FOR APT START UP

;sPOINT TO APT INDIRECT ADDRESS PNTR.

;;POINT TO APT HEADER BLOCK

ssRESET LOCATION COUNTER

AAAALLAAAAALAAAALRAAAARARRRAARRRARAR R R Rl bl ll)

SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC
; INTERFACE SPEC.

$SAPTHD:
SHIBTS:
$MBADR :

$TSTM:

SPASTM:
SUNITM:

.WORD
.WORD
.WORD
.WORD
.WORD
.WORD

0 ;:TWO HIGH BITS OF 18 BIT MAILBOX ADDR.

SMAIL  ;;ADDRESS OF APT MAILBOX (BITS 0-15)

2 ;sRUN TIM OF LONGEST TEST

120. :sRUN TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY)

120. ;;ADDITIONAL RUN TIME (SECS) OF A PASS FOR EACH ADDITIONAL UNIT
SETEND-SMAIL/2 ;;LENGTH MAILBOX-ETABLE (WORDS)
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001100
000000
000
000
000000

000000
000000

000000
000000
177607
077
015
000012

M
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000377

COMMON TAGS

.SBTTL COMMON TAGS

':ti't't"i'.i".0"""'0"'"'t't'.""'."'."'.QQQO'Q.'Q.'QQ.

**THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
“eUSED IN THE PROGRAM.

.=1100
$CMTAG:

.WORD
$TSTNM: .BYTE
SERFLG: .BYTE
$ICNT: ,WORD
SLPADR: .WORD
SLPERR: .WORD
SERTTL: .WORD
SITEMB: .BYTE
SERMAX: .BYTE
SERRPC: .WORD
$GDADR: .WORD
$BDADR: .WORD
$GDDAT: .WORD
$BDDAT: .WORD
.WORD
.WORD
$AUTOB: .BYTE
$INTAG: .BYTE

.WORD

SWR: .WORD
DISPLAY: .WORD
$TKS: 177560
$TKB: 177562
$TPS: 177564
$TPB: 177566
$NULL: .BYTE
$SFILLS: .BYTE
$FILLC: .BYTE
$TPFLG: .BYTE
$TIMES: 0
SESCAPE:0
$BELL: .ASCIZ
$QUES: .ASCII
$CRLF: .ASCII
$LF: LASCIZ

(e leleleleleleleleleblelelelelelelels)

o0
owv
—
w Do
o

OO

<207><377><377>
/7

<15

<12>

::START OF

::CONTAINS
::CONTAINS
:;CONTAINS
: CONTAINS
::CONTAINS
::CONTAINS
:sCONTAINS
::CONTAINS
::CONTAINS
: :CONTAINS
: ;CONTAINS
:sCONTAINS
::CONTAINS

COMMON TAGS

THE TEST NUMBER

ERROR FLAG

SUBTEST ITERATION COUNT
SCOPE LOOP ADDRESS
SCOPE RETURN FOR ERRCORS
TOTAL ERRORS DETECTED
ITEM CONTROL BYTE

MAX. ERRORS PER TEST

PC OF LAST ERROR INSTRUCTION
ADDRESS OF ‘GOOD' DATA
ADDRESS OF 'BAD' DATA
'GOOD* DATA

'BAD' DATA

; sRESERVED=-=NOT TO BE USED

;sAUTOMATIC MODE INDICATOR
;s INTERRUPT MODE INDICATOR

: sADDRESS OF SWITCH REGISTER
:sADDRESS OF DISPLAY REGISTER

;sTTY KBD STATUS

;sTTY KBD BUFFER

::TTY PRINTER STATUS REG. ADDRESS
::TTY PRINTER BUFFER REG. ADDRESS
::CONTAINS NULL CHARACTER FOR FILLS

s s CONTAINS

# OF FILLER CHARACTERS REQUIRED

::INSERT FILL CHARS. AFTER A '‘LINE FEED"

;s 'TERMINAL AVAILABLE'' FLAG (BIT<07>=0=YES)
;sMAX. NUMBER OF ITERATIONS

;;ESCAPE ON ERROR ADDRESS

;sCODE FOR
;sQUESTION
: : CARRIAGE

:sLINE FEED

BELL
MARK
RETURN

B 2122222223222 322222 2223232222222 3 2R3 00 R0 RRdRRRRRld)

"SBTTL APT MAILBOX-ETABLE

':Qittittittt"Q'tt"'i'f."""'tt'.'ltt.'itti'i'ttttlittittiitl

;s APT MAILBOX

.EVEN
SMAIL:
$MSGTY:
SFATAL:
$TESTN:
$PASS:
$DEV(CT:
SUNIT:
$MSGAD:

.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD

AMSGTY
AFATAL
ATESTN
APASS

ADEVCT
AUNIT

AMSGAD

s sMESSAGE TYPE CODE
::FATAL ERROR NUMBER
s TEST NUMBER

: sPASS COUNT

s sDEVICE COUNT
;3170 UNIT NUMBER
s sMESSAGE ADDRESS

SEQ 0038
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CRLPAB.P11 20-0CT-80 13:17 APT MAILBOX-ETABLE SEQ 0039
(2) 001212 000000 SMSGLG: .WORD  AMSGLG ;;MESSAGE LENGTH
(2) 001214 SETABLE: : sAPT ENVIRONMENT TABLE
(2) 001214 000 SENV:  .BYTE  AENV : sENVIRONMENT BYTE
(2) 001215 000 SENVM: _BYTE  AENVM  ;;ENVIRONMENT MODE BITS
(2) 001216 000000 $SWREG: .WORD  ASWREG ;;APT SWITCH REGISTER
(2) 001220 000000 SUSWR: .WORD  AUSWR  ;;USER SWITCHES
(2) 001222 000000 $CPUOP: .WORD  ACPUOP ;;CPU TYPE,OPTIONS
(2) 3 BITS 15-11=CPU TYPE
(2) A 11/04=01,11/05=02,11/20=03,11/40=04,11/45=05
(2) :* 11/70=06,PDQ=07,0=10
(2) o BIT 10=REAL TIME CLOCK
(2) : BIT 9=FLOATING POINT PROCESSOR
(2) : BIT B8=MEMORY MANAGEMENT
(2) 001224 000 SMAMS1: .BYTE  AMAMS1 ;;HIGH ADDRESS,M.S. BYTE
(2) 001225 000 SMTYP1: .BYTE  AMTYP1 ;;MEM. TYPE,BLK#1
(2) o MEM.TYPE BYTE == (HIGH BYTE)
(2) :* 900 NSEC CORE=001
(2) o 300 NSEC BIPOLAR=002
(2) :* 500 NSEC MOS=003
(2) 001226 000000 SMADR1: .WORD  AMADR1 ;;HIGH ADDRESS,BLK#1 - =
(2) :* MEM.LAST ADDR.=3 BYTES,THIS WORD AND LOW OF "‘TYPE'" ABOVE
(2) 001230 000 SMAMS2: .BYTE  AMAMS2 ;;HIGH ADDRESS ,M.S. BYTE
(2) 00123 000 SMTYP2: .BYTE  AMTYP2 ;;MEM.TYPE,BLKA2
(2) 001232 000000 $MADR2: .WORD  AMADRZ ;;MEM.LAST ADDRESS,BLK#2
(2) 001234 000 SMAMS3: .BYTE  AMAMS3 ;:HIGH ADDRESS,M.S.BYTE
(2) 001235 000 SMTYP3: .BYTE  AMTYP3 ;;MEM,TYPE,BLKA3
(2) 001236 000000 $SMADR3: .WORD  AMADR3 ;;MEM.LAST ADDRESS,BLK#3
(2) 001240 000 SMAMS4L: .BYTE  AMAMS4  ;;HIGH ADDRESS ,M.S.BYTE
(2) 001241 000 SMTYP4: .BYTE  AMTYP4L ;;MEM.TYPE ,BLKN4
(2) 001242 000000 SMADR4: .WORD  AMADR4 ;;MEM.LAST ADDRESS,BLK#G
(2) 001244 000300 $VECT1: .WORD  AVECT1 ;;INTERRUPT VECTOR#1,BUS PRIORITY#
(2) 001246 000000 SVECT2: .WORD  AVECT2 ;;INTERRUPT VECTORN#2BUS PRIORITY#?2
(¢) 001250 170460 $BASE: .WORD ABASE  ;;BASE ADDRESS OF EQUIPMENT UNDER TEST
(2) 001252 000000 SDEVM: .WORD ADEVM  ;:DEVICE MAP
(2) 001254 000000 $CDW1: .WORD  ACDW1  ;;CONTROLLER DESCRIPTION WORD#1
(2) 001256 $ETEND:
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/CRLPAB.P11 20-0CT-80 13:17 ERROR POINTER TABLE SEQ 0040

! :}; .SBTTL ERROR POINTER TABLE
l (1) ;*THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.
(N ;*THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND [N
(1 ;*LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THME TABLE IS PERTINENT,
(1) s*NOTE1: [F SITEMB IS O THE ONLY PERTINENT DATA IS (SERRPC).
t}; ;*NOTEZ2: EACH ITEM IN THE TABLE CONTAINS & POINTERS EXPLAINED AS FOLLOWS:
(1) . EM ;sPOINTS TO THE ERROR MESSAGE
(1) g DH s+POINTS TO THE DATA HEADER
(1) . 0T ;:POINTS TO THE DATA
:}; o DF ;+POINTS TO THE DATA FORMAT
(1)
(1) 001256 $SERRTB:
1188
1192
1193 JITEM 1
1194
1195 001256 041414 EM1 ;LPA=11 ADDRESS ER~OR
1196 001260 042150 DH1 sERRP( ADDRESS
1197 001262 042426 pT1 : SERRP( ,KMADO
}}gg 001264 042516 DFO ;ALL NUMBER ARE IN OCTAL FORM.
}%8? JITEM 2
1202 001266 0461437 EM2 ;LPA(KMC=11) DATA ERROR
1203 001270 042171 DHZ s ERRP( EXP'D REC'D
1204 001272 0642434 DT2 :SERRPC,SGDDAT ,$BDDAT
}%82 001274 042516 DFO ;ALL NUMBER ARE IN OCTAL FORM,
}?Og JITEM 3
2V .
1209 001276 041470 EM3 ;LPA (KMC=11) INSTRUCTION ERROR
1210 001300 042222 DH3 ;ERRP(
1211 001302 042444 DT3 ; SERRP(
}%}% 001304 042516 DFO ;ALL NUMBER ARE IN OCTAL FORM.
}%}g JITEM 4
1216 001306 041530 EM4 ;LPA (M8254) INIT.ERROR
1217 001310 042222 DH3 ;ERRP(
1218 001312 042444 DT3 ; SERRP(
}g;g 001314 042516 DFO :ALL NUMBER ARE IN OCTAL FORM,
}%5; JITEM S
1223 001316 041530 EM4 ;LPA (M8254) INIT.ERROR
1226 001320 042171 DH2 ;ERRPC  EXP'ED REC'ED
1225 001322 042434 D12 :SERRPC,SGDDAT ,$BDDAT
}ggg 001324 042516 DFO :ALL NUMBER ARE IN OCTAL FORM,
}ggg JITEM 6
1230 001326 041560 EM6 ;LPA (M8254) SILO DATA ERROR
1231 001330 04217 DH2 ;ERRPC  EXP'ED REC'ED
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001332
001334

001336
001340
001342
001344

001346
001350
001352
001354

001356
001360
001362
001364

001366
001370
001372
001374

20-0CT-80 13:17

042434
042516

041615
042171
062434
062516

041657
04217
042434
062516

041706
042171
042634
042516

041735
042171
042434
042516

000000
000000
000000
000000

041760
04217
042434
062516

042004
062171
0462434
042516

062026
06217

4
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ERROR POINTER TABLE

DT2
DFO

ITEM

EM?7
DH2
DT?
DFO

JITEM

EM10
DH2
DT2
DFO

JITEM
EM11
DHZ2
DT?
DFO

;ITEM
EM12
DH?
DT?2
DFO

;ITEM

DFO
;1TEM
EM15
DH2
D12
DFO
JITEM

EM16
DH?

10

1"

;SERRPC ,$GDDAT,$BDDAT
;ALL NUMBER ARE IN OCTAL

FORM.

;LPA (MB254) FAST PATH DATA ERROR

;ERRPC  EXP'ED REC'ED
;SERRPC ,SGDDAT,$BDDAT
;ALL NUMBER ARE IN OCTAL

;LPA (AD11K) CSR ERROR
;ERRPC  EXP'ED REC'ED
;SERRP(C,$GDDAT,$BDDAT
;ALL NUMBER ARE IN OCTAL

;LPA (KW11K) CSR ERROR
;ERRPC EXP'ED REC'ED
; SERRPC,$GDDAT,$BDPDAT
sALL NUMBER ARE IN OCTAL

;LPA (DR11K) ERROR
;ERRPC  EXP'ED REC'ED
sSERRPC,S$GDDAT,SBDDAT
;ALL NUMBER ARE IN OCTAL

;NO-ERROR 13 (BAD LUCK!)

;LPA (AA=11K) ERROR
;ERRPC  EXP'ED REC'ED
. ScRRPC,SGDDAT,$BDDAT
;ALL NUMBER ARE IN OCTAL

:LPA=11 (AR11K) ERROR
;ERRPC  EXP'ED REC'ED
:SERRPC,SGDDAT,$BDDAT
;ALL NUMBER ARE IN OCTAL

;LPA=11 (LPS=11) ERROR

FORM.

FORM,

FORM,

FORM,

FORM,

FORM,

SEQ 0041
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'CRLPAB.P11  20~0CT-80 13:17 ERROR POINTER TABLE SEQ 0042
1288 001432 042434 DT2
1289 0013k 042sie DFO ;ALL NUMBER ARE IN OCTAL FORM.
1291 JITEM 17
1292
1293 001436 042052 EM17 :LPA=11 FUNCTIONAL ERROR
1294 001440 042231 DH17
1295 001442 042450 DT17
}%gg 001444 042516 DFO sALL NUMBER ARE IN OLTAL FORM,
1298 ;1TEM 20
1299
1300 001446 042103 EM20
1301 001450 042271 DH20
1302 001452 042462 DT20
1305 001454 042516 DFO ;ALL NUMBER ARE IN OCTAL FORM.
1305 1TEM 21
1306 001456 042052 EM17 :LPA FUNCTIONAL ERROR
1307 001460 042337 DH21 JERRPC TSTNO USJNO USRDA ALPCO ALPCI ALPSO
1308 001462 042476 DT21 JERRPC,S$TESTN,USJNO,USRDA ,ALPCO,ALPCI ,APSO
}%?8 001464 042516 DFO sALL NUMBER ARE IN OCTAL FORM,
1311 :DEVICE ADDRESSES AS USED BY PROGRAM.
1312 :DO NOT "'PATCH'' THESE LOCATIONS
}g}z ;LOCATIONS ARE ALTERED BY PROGRAM BASED ON YOUR INFO IN S$BASE
}g}g 001466 KMCSR:
(1) ;ADDRESS OF KMC=-11 OF LPA-1 THE ADDR FOR KMADO MAY BE
(1) 3 CHANGED BY THE USER TO REFLECT
(1) : A DIFFERENT KMC-11 ADDR. THE
(1) : REST OF THE ADDRESSES WiLL
E}; : BE CHANGED BY THE PROGRAM,
(1)
(1) 001466 LPCI:
g}g 001466 170460 KMADO: .WORD ABASE sBASE KMC ADDR. MAY BE PATCHED BY USER.
(1) 001470 LPMR :
(1) 001470 170461 KMAD1: .WORD ABASE +1 :>D0 NOT <;KMC=-CSR ADDR
(1) 001472 LPCO:
(1) 001472 170462 KMAD2: .WORD  ABASE+2 :>PATCH <
(1) 001474 LPSO:
(1) 001474 170463 KMADS: .WORD  ABASE+3 :>THIS AREA <
(1) 001476 LPADL :
(1) 001476 170464 KMAD4: .WORD  ABASE+4 ;
(1) 001500 LPADH:
(1) 001500 170465 KMADS: .WORD  ABASE+S :>D0 NOT <
(1) 001502 LPMS1 :
(1) 001502 170466 KMAD6: .WORD  ABASE+6 :>PATCH <
(1) 001504 LPMS:
(1) 001504 170467 KMAD7: .WORD  ABASE+7 >THIS AREA <
(1) 001506 000300 VECTOR: .WORD  AVECT18777 :BASE VECTOR OF KMC
(1) 001510 000304 VECTPS: .WORD &+AVECTI8777  :VECOTR ADDR.+2

™ B
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000005

000000
000020

000300
000304

000003
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ERROR POINTER TABLE

VERSN: .WORD
DVLS: .WORD
.BLKW

VECT1: .WORD

VECT2: .WORD
.SBTTL
SBTTL
.SBTTL
.REM

5

0
16.

AVECT1
AVECT1+4

4

; CURRENT VERSION NUMBER OF MICROCODE.

;/DEVICE LIST OF /0 ADDR. DEFINED
;/BY INIT.

RERRRRERERRRURNRRRARRARNAN

SR1 DEVICE

PRESENT REG

RERRRRRURRRRRRRRRRRARRARAR

4

SR1 INFORMS THIS DIAGNOSTIC AS TO WHAT DEVICES
ARE ON THE 1/0 BUS.
SR1 DEFAULTS TO 1 KW11K,AND 1 AD11K.

IF YOUR CONFIGURATION IS DIFFERENT, YOU MUST CHANGE
THIS LOCATION

WORD BIT=1 OCTAL

WIS AN 2 OO0V NO WV WA —=O

—_— s -5 > 3 3

SR1: .WORD
.SBTTL
SBTTL
.SBTTL

-REM

SR2 INFORMS THIS DI
DEVICES SELECTED BY SR

000001
000002
000004
000010
000020
000040
000100
000200
000400
001000
002000
004000
010000
020000
040000
100000

003

R —Y
wunwm
———
OoOX P>
DECO
— ——
— ) —
b oW o Walal

1ST AA

2ND ADT1KA?

2ND DR11K

RESERVED

3RD DR11K

4&TH DR11K

STH DR11K

AR11

RESERVED

LPSAD (LPS A/D)

LPSKW (LPS REAL TIME CLOCK)
LPSVC (LPS D/A)

LPSDR (LPS DIGITAL J/0)

;DEVICE PRESENT FLAG DEFAULT
IS 1 KW11K, 1 AD11K

RESRRRERRBRARERANANRRRANS

SR2 DEVICE

SET-UP REG

BORRRERRRRURRRANNNNRARRAN

AGNOSTIC AS TO HOW THE

| ARE SET-UP FOR TEST.

SEQ 0043
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1367
1368
1369
1370
13Nn
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395

001564

0C1614

001616
001616

20-0CT-80 13:17

000000

170400
170404
167770
170416
170440
167760
167750
167740
167730
170400
170400

170400

170402

F
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SR2:

.SBTTL
.SBTTL
.SBTTL

AD11K:
KWliK:

DR11K1:

AA11K:

AD11K2:
DR11K2:
DR11K3:
PR11K&:
DR11KS:

ARTIK:
LPS11:

-REM

STREG1:
ADBUF 1:

ADAC:

4
RRRRRRRRARURRRARANAANANAN SEQ 0044

WHILE NO SPECIAL SETUP IS REQUIRED TO RUN THIS TEST,
THE DEPTH OF COVERAGE WILL INCREASE IF SPECIAL SETUPS
ARE PERFORMED.

WORD BIT=1 OCTAL  FUNCTION

000001 AD11K HAS G5034 WRAP-AROUND MODULE.
000004 DR11K #1 HAS LOOP BACK CABLE

000010 AA11K HAS SCOPE DISPLAY (VISUAL TEST)
000020 AD11K #2 HAS G5034 WRAP AROUND MODULE.
000040 DR11K #2 HAS LOOPBACK CABLE

000200 DR11K #3 HAS LOOP BACK CABLE.

000400 DR11K #4 HAS LOOP BACK CABLE.

001000 DR11K #5 HAS LOOP BACK CABLE.

002000 AR11 HAS G5034 WRAP AROUND MODULE.
004000 AR11 HMAS SCOPE DISPLAY (VISUAL TEST)
040000 LPS=11 D/A HAS SCOPE DISPLAY (VISUAL TEST)
100000 LPS=11 DIGITAL I/0 HAS LOOP BACK CABLE

VIS =2 OO0V NS WO

— D b

MORD 0

2222222222222 2222200RRRRRRRRRRRR Rttt il

LPA-11 1/0 BUS DEVICE ADDRESS DEFINITION AND LIST

(3223222222222 000002200 RdRRRRRRRRRRRRRld )

.REM X

THE FOLLOWING ARE A LIST OF DEVICE ADDRESSES. YOU MAY

CHANGE THE ADDRESS OF A DEVICE ONLY BY MODIFING THE FOLLOWING LIST.
20 NOT CHANGE ANY OTHER ADDRESSES!

.WORD 170400 ;AD11K ADDRESS.
.WORD 170404 ;KW11K ADDRESS.
.WORD 167770 ;DR11K #1 ADDR.
.WORD 170416 ;AA11 ADDRESS.
.WORD 170440 ;AD11K #2 ADDRESS.
.WORD 167760 :DR11K #2 ADDRESS.
.WORD 167750 :DR11K #3 ADDRESS.
WORD 167740 :DR11K #4 ADDRESS.
.WORD 167730 :DR11K #5 ADDRESS.
.WORD 170400 ;AR11 ADDRESS.
.WORD 170400 ;LPS11 BASE ADDRESS.

$
END OF PATCHABLE DEVICE ADDRESSES.
.SBTTL AD11-K ADDRESSES

.WORD 170400 ;CONTROL AND STATUS REGISTER.

;ADDRESS OF BUFFER REG. AND
.WORD 170402 :DIGITAL OUTPUT REG.
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001624
001626
001630
001632
001634

001636
001640
001642

001644
001646
001650

001652
001654
001656

001660
001662
001664

001666
001670
001672

001674
001676
001700
001702
001704
001706

20-0CT-80 13:17
170440
170442
1704616
170420
170422

170424
170426

167770
167774
167772

167760
167764
167762

167750
167754
16775¢

167740
167744
167742

167730
167734
167732

170404
170406
170430
170432
170434
170436
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AD11-K ADDRESSES
STREGZ2: .WORD 170440 :ADT1K #2 (SR
ADBUF2:
;AD11K #2 OUTPUT/INPUT

ADAC2: .WORD 170442
.SBTTL AA11-K ADDRESSES

AACSR: .WORD 170416 ;AATIK (SR
DACO: .WORD 170420
DAC1: .WORD 170422
DAC2: .WORD 170424
DAC3: .WORD 170426

.SBTTL DR11K #1 ADDRESS

DRCR1: .WORD 167770 ;DR11K #1 (SR.
DROA1: ,WORD 167770+4 ;DRTIK OQUTPUT REG.
DRIA1: .WORD 167770+2 ;:DR11K INPUT REG.

LSBTTL DR11K #2 ADDRESS
DRCR2: .WORD 167760 ;DR11K #2 (SR.
DROAZ2: .WORD 167760+4 ;:DR11K OUTPUT REG.
DRIA2: .WORD 167760+2 ;DR11K INPUT REG.

LSBTTL DR11K #3 ADDRESS
DRCR3: .WORD 167750 ;DR11K #3 (SR.
DROA3: .WORD 167750+4 .DR11K OQUTPUT REG.
DRIA3: .WORD 167750+2 ;DR11K INPUT REG.

.SBITL DR11K #4 ADDRESS
DRCR4: .WORD 167740 ;DR11K #4 (SR.
DROA&4: .WORD 16774044 ;DR11K QUTPUT REG.
DRIA4: .WORD 16774042 ;DR11K INPUT REG.

.SBTTL DR11K #5 ADDRESS
DRCRS: .WORD 167730 ;DR11K #5 (SR.
DROAS: .WORD 167730+4 ;DR11K OQUTPUT REG.
DRIAS: .WORD 16773042 ;DR11K INPUT REG.

.SBTTL KW11K ADDRESS

KWADRO: .WORD 170404 ;CLOCK A CSR

KWADR1: .WORD 170406 ;CLOCK A PRESENT REG.
KWADR2: .WORD 170430 ;CLOCK A COUNTER REG.
KWADR4: .WORD 170432 ;CLOCK B (SR

KWADRS: .WORD 170434 ;CLOCK B PRESENT REG.
KWADRG: .WORD 170436 ;CLOCK B COUNT REG.

LSBTTL AR11 ADDRESSES

SEQ 0045
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CRLPAB.P11 20-0CT-80 13:17 AR11 ADDRESSES SEQ 0046
1466 001710 170400 ARADS: .WORD 170400 sA/D STATUS REG
16467 001712 170402 ARADB: .WORD 170402 ;A/D BUFFER
1468 001714 170404 ARCS:  .WORD 170404 ;CLOCK STATUS
1469 001716 170406 ARCB:  .WORD 170406 ;CLOCK BUFFER/PRESET
1470 001720 170410 ARDS:  .WORD 170410 ;DISPLAY STATUS
1471 001722 170412 ARXB:  .WORD 170412 ;X BUFFER
1472 001724 170414 ARYB:  .WORD 170414 ;Y BUFFER
}:;2 001726 170416 ARCC:  .WORD 170416 ;CLOCK COUNT REG.
1475
}:;9 .SBTTL LPS=11 ADDRESSES
1478 001732 170400 LPADSR: .WORD 170400 ;A/D STATUS REG.
1479 001732 170402 LPADBR: .WORD 170402 ;A/D BUFFER REG.
1480 001734 170404 LPCKSR: .WORD 170404 ;CLOCK STATUS REG.
1481 001736 170406 LPCKBR: .WORD 170406 ;CLOCK BUFFER REG.
1482 001740 170410 LPIOSR: .WORD 170410 ;1/0 STATUS REG.
1483 001742 170412 LPIOIR: .WORD 170412 :1/0 INPUT REG.
1484 001744 170414 LPIOOR: .WORD 170414 :1/0 OUTPUT REG.
1485 001746 170416 LPDASR: .WORD 170416 ;D/A STATUS REG.
1486 001750 170420 LPDAXR: ,WORD 170420 :D/A X REG.
}22; 001752 170422 LPDAYR: .WORD 170422 :D/A Y REG.
}238 ;MISC. STORAGE LOCATIONS
1491 001754 000000 MYTEMP: .WORD O : TEMP STORAGE
1492 001756 000000 USJNO: .WORD 0 ;USERS JOB NUMBER (IN R FLASH)
1493 001760 000000 USPDA: .WORD O ;USERS RDA ADDR.
1494 001762 000000 ALPCI: .WORD 0 ;CONTENTS OF CONTROL IN REG.
1495 001764 000000 ALPCO: .WORD 0 ;CONTENTS OF CONTROL OUT REG.
1496 001766 000000 ALPSO: .WORD 0 ;CONTETS OF HIGH BYT OF ABOVE,(STATUS REG)
1497 001770 000000 ALPADL: .WORD 0 :CONTENTS OF ADDR. REG.
1498 001772 000 003 $VERSN: .BYTE 0.3 ;CONTAIN UCODE SYMBOLS
1499 001774 000000 TAXING: .WORD O
}gg? 001776 000000 ERCNT: .WORD O :NO OF ERRORS.
1502 ;70 BE KW11P ADDR. OR NO ADDR. AT ALL
1503
1504
1505 000073 STPCOD=73
1506 000074 LOPC=74
1507 000007 VBM=7
1508 000007 USWH=7
1509 002000 177546 KW1lL: .WORD 177546 ;ADDR. OF KW11L
}g}? 002002 172540 KW11P: .WORD 172540 ;ADDR. OF KW11P,
1512 002004 002006 NOCLK: .WORD  CLKTMP sADDR. OF NO CLOCK.
1513 002006 000000 CLKTMP: .WORD 0
1514 002010 000100 KWVECL: .WORD 100 ;VECOTR OF KW11L
1515 002012 000104 KWVECP: .WORD 104 ;VECTOR OF KW11L
}g}? 002014 000000 FUDGE: .WORD O ;FUDGE FACTOR
1519
1520 002016 START:
(1) LSBTTL INITIALIZE THE COMMON TAGS
(1 ;sCLEAR THE COMMON TAGS (SCMTAG) AREA
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CRLPAB.P11  20-0CT=80 13:17 INITIALIZE THE COMMON TAGS SEQ 0047
(1) 002016 012706 001100 MOV #SCMTAG.R6 ::FIRST LOCATION TO BE CLEARED
(1) 002022 005026 CLR (R6) + *:CLEAR MEMORY LOCATION
(1) 002026 022706 001140 CMP #SWR,R6 ::DONE?
(1) 002030 001374 BNE =6 ::LOOP BACK IF NO
(1) 002032 012706 001100 MOV #STACK,SP PiSETUP THE STACK POINTER
(1) ;:INITIALIZE A FEW VECTORS
(1) 002036 012737 032052 000020 MOV #$SCOPE ,a# IOTVEC ;:I0T VECTOR FOR SCOPE ROUTINE
(1) 002044 012737 000340 000022 MOV #340,9#10TVEC+2 ;:LEVEL 7
(1) 002052 012737 031522 000030 MOV #SERROR, aFEMTVEC :;EMT VECTOR FOR ERROR ROUTINE
(1) 002060 012737 000340 000032 MOV #340,9#ENTVEC+2 ;:LEVEL 7
(1) 002066 012737 041152 000034 MOV #STRAP ,Q#TRAPVEC ;.TRAP VECTOR FOR TRAP CALLS
(1) 002074 012737 000340 000036 MOV #340,a# TRAPVEC+2; LEVEL 7
(1) 002102 012737 033742 000024 MOV #SPURDN, 3#PWRVEC ; :POWER FAILURE VECTOR
(1) 002110 012737 000340 000026 MOV #340,#PWRVEC+2 ::LEVEL 7
(1) 002116 005037 001160 CLR STIMES SSINITIALIZE NUMBER OF ITERATIONS
(1) 002122 005037 001162 CLR SESCAPE :2CLEAR THE ESCAPE ON ERROR ADDRESS
(1) 002126 112737 000001 001115 MOVB  #1,SERMAX **ALLOW ONE ERROR PER TEST
(1) 002134 012737 002134 001106 MOV #..5LPADR ;s INITIALIZE THE LOOP ADDRESS FOR SCOPE
(1) 002142 012737 002142 001110 MOV #. SLPERR 1:SETUP TME ERROR LOOP ADDRESS
(2) :2SIZE FOR A HARDWARE SWITCH REGISTER. IF NOT FOUND OR IT IS
(2) *SEQUAL TO A '=1'", SETUP FOR A SOFTWARE SWITCH REGISTER.
(2) 002150 013746 000004 MOV AFERRVEC,-(SP) ;;SAVE ERROR VECTOR
(2) 002154 012737 002210 000004 MOV #64% , AFERRVEC  ::SET UP ERROR VECTOR
(2) 002162 012737 177570 001140 MOV #DSWR, SWR ::SETUP FOR A HARDWARE SWICH REGISTER
(2) 002170 012737 177570 001142 MOV #DDISP,DISPLAY ::AND A HARDWARE DISPLAY REGISTER
(2) 002176 022777 77777 176734 CMP #-1,35WR ::TRY TO REFERENCE HARDWARE SWR
(2) 002204 001012 BNE 66% ::BRANCH IF NO TIMEOUT TRAP OCCURRED
(2) :2AND THE HARDWARE SWR IS NOT = =1
(2) 002206 000403 BR 65% “'BRANCH IF NO TIMEOUT
(2) 002210 012716 002216 648 : MOV #65%, (SP) ;:SET UP FOR TRAP RETURN
(2) 002214 000002 RTI
(2) 002216 012737 000176 001140 65%8: MOV #SWREG, SWR ::POINT TO SOF TWARE SWR
(¢) 002224 012737 000174 001142 MOV #DISPREG,DISPLAY
:§; 002232 012637 000004 668: MOV (SP)+,@#ERRVEC ;:RESTORE ERROR VECTOR
(2) 002236 005037 001202 CLR $PASS ::CLEAR PASS COUNT
(2) 002242 132737 000200 001215 BITB  #APTSIZE,SENVM ::TEST USER SIZE UNDER APT
(2) 002250 001403 BEQ 67% ::YES,USE NON-APT SWITCH
(2) 002252 012737 001216 001140 MOV #SSWREG. SWR “INO,USE APT SWITCH REGISTER
1;5: 002260 678 :
1522 002260 013700 001250 MOV $BASE ,RO :GET BASE KMC-ADDR.
1523 002264 012701 001466 MOV #KMADO, R1 *STORAGE OF ADDR. LIST
1524 002270 010021 1$: MOV RO, (1)+ :STORE ADDR.
1525 002272 005200 INC RO :UPDATE ADDR.
1526 002274 020127 001506 CMP R1,#KMADT7+?2 ;DONE WHOLE LIST?
}ggg 002300 001373 BNE 18
}ggg 002302 005037 001514 CLR .DVLS
1531 002306 013737 001244 001556 MOV $VECT1,VECTY  :GET VECTOR ADDR.
1532 002314 042737 170000 001556 BIC #170000, VEC T
1533 002322 013737 001556 001560 MOV VECT1,VECT2
}ggg 002330 052737 000004 001560 BIS #4 VECT?
1536 “THE FOLLOWING SECTION OF CODE SETS UP DEVICE ADDRESSES
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MAINDEC =17 CRLPA-B MACYY
CRLPAB.P11 20-0CT-80 13:17 INITIALIZE THE COMMON TAGS SEQ 0048
1537 :BASED ON DEFAULT OR OPERATOR MODIFIED DATA IN LOCATIONS
_ }ggg :"AD11K'" THROUGH ‘‘LPS11"
. 1540 002336 013700 001566 MOV AD11K,RO :FIX AD11K'S ADDRESS
| 1541 002342 010037 001614 MOV RO,STREG!
1542 002346 010037 001616 MOV RO, ADAC
2 }222 002352 062737 000002 001616 ADD #2 ,ADAC
H
| 1545 002360 013700 001570 MOV KW11K,RO :FIX KW11K ADDRESS
1546 002364 010037 001674 MOV RO,KWADRO
1547 002370 010037 001676 MOV RO,KWADR1
1548 002374 010037 001700 MOV RO,KWADR2
1549 002400 010037 001702 MOV RO, KWADR&
1550 002404 010037 001704 MOV RO,KWADRS
1551 002410 010037 001706 MOV RO,KWADRG
1552 002414 062737 000002 001676 ADD #2 ,KWADR1
1553 002422 062737 000024 001700 ADD #24 ,KWADR2
1554 002430 062737 000026 001702 ADD #26.XWADRG
1555 002436 062737 000030 001704 ADD #30,KWADRS
}gg? 002444 062737 000032 001706 ADD #32 ,XWADRS
1567
1568
(1) 002452 013700 001572 MOV DR11K1,R0 :FIX DR11K #1 ADDRESS
(1) 002456 010037 001636 MOV RO,DRCR1
{1) 002462 010037 001640 MOV RO,DROA1
: 1Y 002466 010037 001642 MOV RO,DRIAY
(o) 002472 062737 000004 001640 ADD #4 ,DROA1
1;@& 002500 062737 000002 001642 ADD #2 ,DRIA1
(1) 002506 013700 001600 MOV DR11k2,R0 sFIX DR11K #2 ADDRESS
(1) 002512 010037 001644 MOV RO,DRCR2
(1) 002516 010037 001646 MOV RO,DROA2
(1) 002522 010037 001650 MOV RO,DRIA2
(1) 002526 062737 000004 001646 ADD #4 ,DROA2
1;;& 002534 062737 000002 001650 ADD #2 ,DRIA2
(1) 002542 013700 001602 MOV DR11k3,R0 :FIX DR11K #3 ADDRESS
(1) 002546 010037 001652 MOV RO,DRCR3
(1) 002552 010037 001654 MOV RO,DROA3
(1) 002556 010037 001656 MOV RO,DRIA3
(1) 002562 062737 000004 001654 ADD #4 ,DROA3 e
1;;: 002570 062737 000002 001656 ADD #2,DRIA3
(1) 002576 013700 001604 MOV DR11k4 RO :FIX DR11K #4 ADDRLSS
(1) 002602 010037 001660 MOV RO,DRCR&
(1) 002606 010037 001662 MOV RO,DROA4
(1) 002612 010037 001664 MOV RO,DRIA4
(1) 002616 062737 000004 001662 ADD #4 ,DROA4
‘;}% 002624 062737 000002 001664 ADD #2.DR1A4
(1) 002632 013700 001606 MOV DR11KS,R0 :FIX DR11K #5 ADDRESS
(1) 002636 010037 001666 MOV RO,DRCRS
(1) 002642 010037 001670 MOV RO,DROAS
(1) 002646 010037 001672 MOV RO,DRIAS
(1) 002652 062737 000004 001670 ADD #4 ,DROAS

|
|
|
|

e — T — S
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010037
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062737
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000002

001574
001624
001626
001630
001632
001634
000002
000004
000006
000010

001576
00162C
001622
000002

001610
001710
001712
001714
001716
001720
001722
001724
001726
000002
000004
000006
000010
000012

£

001672

001622

001726

001732
001734
001736
001740
001742
001744
001746
001750
001752
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INITIALIZE THE COMMON TAGS

ADD

MOV
MOV
MOV
MOV
MOV
MOV
ADD
ADD
ADD
ADD

MOV
MOV
MOV
ADD

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
ADD
ADD
ADD
ADD
ADD
ADD
ADD

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
ADD
CLR

#2 ,DRIAS

AAT1K,RO
RO,AACSR
RO.DACO
RO.DAC
RO.DAC2
RO.DAC3
#2.DACO
#4.DACY
#6 DAC2
#10,DAC3

AD11K2,R0
RO,STREGZ
RO,ADAC2
#2 ,ADAC2

AR11K,RO
RO, ARADS
RO, ARADB
RO.ARCS
RO.ARCB
RO, ARDS
RO.,ARXB
RO.ARYB
RO, ARCC
#2.ARADB
¥4 ARCS
#6 ARCB
#10,ARDS
#12.ARXB
#14 . ARYB
#16,ARCC

LPS11,R0O
RO,LPADSR
RO.LPADBR
RO.LPCKSR
RO.LPCKBR
RO.LPIOSR
RO.LPIOIR
RO .LPIOOR
RO.LPDASR
RO .LPDAXR
RO.LPDAYR
#2.LPADBR
#4 LPCKSR
#6 LPCKBR
#10,LPIOSR
#12.LPIOIR
#14.LP100R
#16.LPDASR
#20.LPDAXR
#22,LPDAYR
FUDGE

K
-1

5

4

;FIX AATIK ADDRESS

;FIX SECOND AD11K'S ADDR.

;FIX AR11 ADDR.

;FIX LPS=11 ADDRESSES

SEQ 0049
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MAINDEC =17= CRLPA-B MACY1
'CRLPAB.P11 20-0CT-80 13:17 INITIALIZE THE COMMON TAGS SEQ 0050
2
1630 003254 012737 003276 000004 MOV #10% ,ERRVEC :SET UP FOR TIME=OUT IF NO KW11L
1631 003262 005777 176512 ST akwifL :TRAP HERE IF NO L
| 1632 003266 013737 002000 040534 MOV KW11L,RTCCSR :MUST BE HERE,RECORD ADDR.
| 1633 003274 000414 BR 508
| 1634 003276 012737 003320 000004 10$: MOV #20% ,ERRVEC :SET UP FOR TIME=-OUT IF NO KW11P
1635 003304 005777 176472 ST Kw1ip :TRAP HERE IF NO P
1636 003310 013737 002002 040534 MOV KW11P,RTCCSR :MUST BE HERE,RECORD ADDR.
1637 003316 000403 BR 50%
1638 003320 013737 002004 040534 208: MOV NOCLK ,RTCCSR :NO CLOCK' OHOH.
1639 003326 012706 001100 508 : MOV #STACK,SP :RESTORE STACK
}gz? 003332 012737 000006 000004 MOV #6 ,ERRVEC :RESTORE ERROR VECTOR.
1642 003340 012777 040526 176442 MOV #CLKINT,KWVECL ;SET UP CLOCK VECTOR.
1643 003346 012777 040526 176436 MOV #CLKINT ,XWVECP
1644 .SBTTL TYPE PROGRAM NAME
(1) ;:TYPE THE NAME OF THE PROGRAM [F FIRST PASS
(1) 003354 005227 177777 INC #-1 ;:FIRST TIME?
(1) 003360 001046 BNE 68% ::BRANCH IF NO
(1) 003362 104401 003430 TYPE ,69% ::TYPE ASCIZ STRING
(2) .SBTTL GET VALUE FOR SOF TWARE SWITCH REGISTER
(2) 003366 005737 000042 ST Y1¥) ::ARE WE RUNNING UNDER XXDP/ACT?
(2) 003372 001012 BNE 708 :;BRANCH IF YES
(2) 003374 123727 001214 000001 CMPB  SENV,#1 ::ARE WE RUNNING UNDER APT?
(2) 003402 001406 BEQ 708 : :BRANCH IF YES
(2) 003404 023727 001140 000176 CMP SWR , #SWREG ::SOFTWARE SWITCH REG SELECTED?
(2) 003412 001005 BNE 71% : :BRANCH IF NO
(2) 003414 104406 GTSWR ::GET SOFT=SWR SETTINGS
(2) 003416 000403 BR 71%
(2) 003420 112737 000001 001134 70$: MOVB  #1,3AUTOB ::SET AUTO-MODE INDICATOR
(2) 003426 71%: ;
(1) 003426 000423 BR 68% ::GET OVER THE ASCIZ
(1) ::698: .ASCIZ <CRLF>#CRLPAB  LPA-11 SYSTEM EXERCISER  #<(RLF>
1@2; 003476 68$ :
1646 003476 005037 001776 CLR ERCNT
1647 003502 RSTART:
}gzg 003502 005037 001514 CLR .DVLS
1650 :;Qﬁﬁtt'tttt!lt't'tt'tttQtt'tttttt'tttttttttttttttt'tttltttttttti
(3) S*TEST 1 «TEST THE ADDRESSABLITY OF THE KMC-11
(%) AR RN R R RN RN TR RN TR R RN R R AR TR AR RN AR R R R RSNt
(2) 003506 000240 TST1:  NOP
(1) 003510 012737 000050 001160 MOV #50,8TIMES ::D0 SO ITERATIONS
1é;§ 003516 012737 003554 001106 MOV #1%,SLPADR ::SET SCOPE LOOP ADDRESS
1652 003524 012737 000001 001102 MOV #1,8TSTNM
1653 003532 012737 000001 001200 MOV #1,8TESTN
1654 003540 012737 003554 001106 MOV #1%,SLPADR
}ggg 003546 012737 003554 001110 MOV #18,SLPERR
1657 003554 013746 000004 18: MOV ERRVEC, =(SP)  ;SAVE CONTENTS OF LOC 4.
1658 003560 012737 003630 000004 MOV #2%, ERRVEC :SET TIME=OUT TO ERROR REPORTER
1659 003566 013746 000006 MOV ERRVEC+2,-(SP)
1660 003572 012737 000340 000006 MOV #340,ERRVEC+2




WAINDEC =11~ CRLPA-B
(CRLPAB.P11

1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
1694
1695
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(4)

(4)

(4)

(4)

(4)
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003600

003606
003612
003616
003622

003626

003630

003632

003636
003642

003646
003650

003656

003662
003664
003672
003674
003676

003700
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062777
005077
005077
005077
005077

000403

104001

062706

012637
012637

000004
012737
004537
0000006
012777
005000

005200
001376

12777
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175654
175654
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000006
000004
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040000

000210
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*TEST THE ADDRESSABLITY OF THE KMC-11

175660 BIC
CLR
CLR
(LR
CLR

2%: ERROR

ADD

3%: MOV
MOV

#0,3KMADO ;CAUSE A DATA [N, DATA QuT
aKMADO ;CLEAR KMC
9KMAD2
aKMAD4
aKMAD6
3%
;OPERATION.
1 ;TIME=-OUT TRAP TO LOC. & WHEN

:KM=11 WAS ADGRESSED.

:PLEASE DO NOT USE LOOP ERROR OPTION
:BUT "LOOP ON TEST'' (SWR14) IF YOU LOOP

;ON THIS FAILURE.

#4,5P ;TAKE CARE OF TRAP SP.
(SP)+ ,ERRVEC+2 ;RESTORE ERROR VECTOR.
(SP)+ ,ERRVEC

::ﬁ"ttttltt."if"t'i't'tiiﬁi'"ttt.ii'tii'ittt'.ﬁt..Q'QQ'..'l.!

:«TEST 2

*TEST KMC-11 FUNCTIONS

'IN THIS TEST WE ATTEMPT TO RUN AN INSTRUCTION TEST ON THE KMC-11,

:#YOU WILL NOT BE ABLE TO .OOP ON AN INDIVIDUAL SUBTEST, BUT MUST LOOP ON
;«THIS WHOLE TEST SINCE ONCE THE MICRO-CODE IS STARTED,

;*WITH NO-LOOP BACK CAPABILITIES.

;«IF THIS TEST FAILS YOU SHOULD RUN THE REGULAR KMC=11 DIAGNOSTICS
;*AVAILABLE FOR THE KMC-11

*FOR EACH TEST, WE WILL LIST THE MICRO CODE THAT THE KMC €XECUTES

tttttt"'ttt'tiitt'iii'titiiitttitttt't'.'.'ﬁ"ﬁ"il"!l."t'lt

TSTZ: SCOPE
001160 MOV
.SBTTL
JSR
.GLOBL
.WORD
175574 MOV
CLR
10%: INC
BNE

175562 MOove

LSBTTL
-REM

TST1:  MOVE
MOVE

#50,8TIMES ::D0 50 ITERATIONS

KMC-11 MICRO-INITIALIZATION.

R5,SLOAD ;LOAD KMC-DIAG. MICRO-CODE
DRLPX1

DRLPX1

:81T14.3KHA00 ;INITAILIZE LPA

RO ;SHORT DELAY,

10%

#BIT7'BIT3,3KMADT ;SET RUN BIT ON KMC.
§HC-DlAG. SUB-TEST#1 CRAM WRITE ONES TEST
;TEST N

: CRAM ONES WRITE TEST

: ENTERED ON INIT.

# 377,BREG ;GET ALL ONES
BREG,OUTT <0>  ;PUT ALL ONES INTO CRAM

IT EXECUTES IN-LINE

SEQ 0051
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CRLPAB.P11  20-0CT-80 13:17 " KMC-DIAG. SUB-TEST#1 CRAM WRITE ONES TEST SEQ 0052

MOVE BREG,0UT1 <§>
<

Q

—_
ﬂ
—
wn

1716 MOVE  BREG.OUTI

1717 MOVE  BREG.OUT1 <&>

1718 MOVE  BREG.OUT1 <5>

1719 MOVE  BREG.OUT1 <6>

};%? MOVE  BREG.OUT1 <7>

1722 Al: MOVE  INP1 <0>.BREG  :WHEN PDP-11 DONE VERIFICATION,

};gz 82 Al “IT WILL CLEAR CRAM ADDR#0

1725 ;

1726

1727 003706 005037 001126 CLR $BODAT

1728 003712 012737 000377 001124 MOV #377,$GDDAT :EXPECT 377 IN ADDR. #0

1729 003720 117737 175542 001126 MOVB  @KMADO, SBDDAT :READ ADDR 0

1730 003726 023737 001124 001126 CMP $GODAT .$BDDAT  :GOOD READ?

};gé 003734 001401 BEQ 1% “YES=-NEXT SUB-TEST.

};;2 003736 104002 ERROR 2 :CRAM WRITE ONES TEST

1735 003740 012737 177777 001124 11$: MOV #177777.$GODAT :EXPECT 377.377.FROM ADDRS,2,3.4.5,6,AND 7

1736 003746 017737 175520 001126 MOV aKMAD2,$BDDAT  -READ ADDRS 2 AND 3

1737 0037564 023737 001126 001124 CMP $BDODAT.$GODAT  :READ ALL ONES?

};gg 003762 001401 BEQ 12% *YES=CHECK NEXT REG.

};2? 003764 104002 ERROR 2 :CRAM WRITE ONES TEST, ADDR. 2 OR 3

1742 003766 017737 175504 001126 12%: MOV 3KMAD4 ,$BDDAT  :READ ADDRS. 4 AND 5.

17643 0037764 023737 001126 001124 CMP $BDODAT.$GODAT  :READ ALL ONES?

};2@ 004002 001401 BEQ 138 ‘YES-NEXT REGS.

1;«9 004004 104002 ERROR 2 :CRAM WRITE ONES TEST, ADDR. & OR 5
&

1748 004006 017737 175470 001126 13%: MOV aKMADG ,$BODAT  :READ ADDRS. 6 AND 7.

1749 004014 023737 001126 001124 CMP $BDDAT.S$GDDAT  :READ ALL ONES?

};gg 004022 001401 8EQ 14$ SYES-NEXT TEST

};gg 004024 104002 ERROR 2 :CRAM WRITE ONES TEST ADDR 6 OR 7.

1754 004026 105077 175434 14$: CLRB  @KMADO :TELL THE MICRO-PROGRAM TO

1755 DO TEST #2.

1756

1757

};gg _SBTTL KMC-DIAG SUB-TEST #2 CRAM WRITE 2EROES TEST

1760 .REM %

1761 : TEST #2

};g% : CRAM ZEROES WRITE TEST

};gg ; ENTERED WHEN PDP-11 ZEROES CRAM ADDR 0

1766 1ST2: MOVE  # 0,BREG :GET ZERO.

1767 MOVE  BREG,OUTY <0>  :PUT INTO ALL CRAM.

1768 MOVE  BREG.OUT1 <2>

1769 MOVE  BREG.OUT! <3>

1770 MOVE BREG,0UTY <&>
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'CRLPAB.P11 20-0CT=80 13:17 KMC=DIAG SUB=TEST #2 CRAM WRITE ZEROES TEST SEQ 0053
oam MOVE  BREG,OUT1 <5>
Rz MOVE  BREG,OUTY <9>
| {;;2 MOVE  BREG,OUTY <7>
L1778 A2:  MOVE INP1 <0>,BREG  ;GET ZERO
L1776 Bl 1§13 :WHEN =377.PDP=11 READY FOR NEXT TEST.
L1777 BR A2
1778
1779 X
1780
1781 004032 000240 NOP
1782 004034 000240 NOP
1783 004036 005037 001124 CLR $GODAT ;EXPECT 2ERO REGISTERS.
1784 004042 117737 175420 001126 MOVB  aKMADO,$BDDAT  :READ ADR.O
1785 004050 001404 BEQ 21% ;1F ZERO, GOOD.
};g? 004052 042737 177400 001126 BIC #177400,$BDDAT
1;33 004060 104002 ERROR 2 ;:CRAM WRITE ZERO TEST, ADDR.O
1790 004062 017737 175404 001126 21%: MOV aKMAD2,$BDDAT  :READ ADDRS. 2,3
};g} 004070 001401 BEQ 22% ;600D [F=0
};32 004072 104002 ERROR 2 ;CRAM WRITE ZERO TEST, ADDR 2 OR 3
1795 004074 017737 175376 001126 22%: MOV aKMAD4 ,$BODAT  ;READ ADDRS 4,5
};39 004102 001401 BEQ 238 ;600D IF=0
};gg 0064104 104002 ERROR 2 JCRAM WRITE ZERO TEST, ADDR. 4 OR §
1800 004106 017737 175370 001126 23%: MOV aKMAD6,$BODAT  ;READ ADDRS. 6,7
}ggg 004114 001401 BEQ 24$ :GOOD [F=0
}ggz 004116 104002 ERROR 2 :CRAM WRITE ZERO TEST ADDR. 6.7.

1805 004120 112777 000377 175340 24%: MOVB #377, IKMADO ;TELL MICRO-CODE WE'RE READY FOR NEXT TEST.

1807 .SBTTL KMC-DIAG SUB TEST #3 BRANCH TEST

1808 .REM o

1809 :

1810 JTEST #3

}g}} - BRANCH TEST

}glz : ENTERED WHEN PDP-11 RETURNS 377 TO ADDR.O
1815 3 NOTE WE HAVE TO ASSUME BR AND BZ WORK
1816 : OR WE COULDN'T HAVE GOT THIS FAR.

1817 : UPON SUCCESSFULL COMPLETION OF THIS TEST WE
1818 : PUT CODE 377 INTO CRAM ADDR ?2

1819 : AND O INTO CRAM ADDR.O. ON FAILURE

}g%? H WE ONLY ZERO CRAM ADDR.O.

1822 TST3:  MOVE ¥ 376.BREG ;GET ZERO BITO

1823 B80 13€ ;ERROR [F BR

1824 MOVE # 375,BREG :BIT 1=0

1825 BB1 13E ;ERROR [F BR

1826 MOVE # 357,BREG :BIT 4=0
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CRLPAB.P11 20-0CT-80 13:17 KMC=DIAG SUB TEST #3 BRANCH TEST SEQ 0054

1827 BB4 T3E :ERROR [F BR

1828 MOVE # 177 ,BREG :BIT 7=0

}ggg BB7 T3E ;ERROR [F BR

1831 MOVE # 1,BREG ;POSITIVE BR TEST

1832 B8O A3 s SHOULD BRANCH

1833 BR T3E :1F NOT, ERROR.

1834 A3:  MOVE # 2,BREG :BR OR BIT 1

1835 881 83 s SHOULD BR.

1836 BR T3€ :1F NOT ERROR.

1837 B3: MOVE # 20,BREG :BR ON BIT &

1838 BB4 () s SHOULD BR.

1839 B8R T3E :1F NOT ERROR.

1840 (3: MOVE # ¢00,BREG :BR OF BIT 7

1841 BB7 D3 s SHOULD BR.

1842 BR T3€ :1F NOT ERROR.

1843 D3:  MOVE # 0,BREG ;TEST BZ NEGATIVE

1844 BZ T3E ;ERROR IF BR.

1845 MOVE # 377,BREG ;POS BR

1846 BZ E3 ;SHOULD BR.

}gzg BR T3E ;ERROR [F NOT,.

1849 E3: MOVE BREG,OUT1 <2> ;PUT 377 IN OUTPUT REG #2
1850 BR F3 :1F BR INSTR FAILS TO WORK
1851 MOVE # 0,BREG :THEN A ZERO GETS PUT IN #2
}%2% ' MOVE BREG,OUTT1 <2> ;A SIGN OF AN ERROR

1854 T3E: MOVE # 0,BREG :SIGNAL PDP=11 THAT WE ARE
}ggg MOVE BREG,OUTT <O> ;THROUGH BR-TEST.

1857 4

1858 004126 005000 CLR RO :TIME OUT COUNTER.

1859 004130 105777 175332 30%: 1STB aKMADO sMICRO CODE DONE?

1860 004134 001404 BEQ 31% SYES=EXIT

1861 004136 005200 INC RO sNO=-CHECK FOR TIME OuT.
}gg% 004140 001373 BNE 30% :NO=TIMEOUT, LOOP.

1864 004142 104003 ERROR 3 :KMC=11 FAILED TO FINISH BRANCH TEST.
}ggg 004144 000550 HR TST3 i3

1867 004146 105777 TSTB aKMAD2 :DID ALL BRANCHES WORK?,CODE 377 IN ADDR 2
;ggg 004152 0C1002 BNE 40%

1870 004154 104003 ERROR 3 :KMC=11 FAILED BRANCH TEST.
}g;} 004156 000543 [ 1ST3 22

1873 JSBTTL KMC-DIAG SUB-TEST #4& ALU TEST

1874 .REM §

1875 ;TEST W4

1876 :

1877 3 ALU TEST

1878 3

1879 3 ENTERED WHEN PDP=11 PUTS A CODE 377 INTO
1880 : CRAM ADDR 0

1881 3 ADDR 2=0 [Ff BAD
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20-0CT-80 13:17

112777
005000
105777
001404
005200
001373

104003
000530

122777
001401

104003

TST4:

AG:

Bé&:

C4:

T&4E:

000377 175300 40%:
175272 L1%:

000377 175256 42%:

1ST5:

KMC-DIAG SUB-TEST #4 ALU TEST

MOVE INP1 <0>,BREG  ;GET CRAM ADDR(

82 AL ‘WHEN =377 DO TEST

BR TST4

MOV # 0,BREG :GET=0

MOV BREG,OUT1 <2>

MOVE BREG,SPAD <&>

DEC SPAD <&4> :MAKE = 377

8?2 B4 :BR IF GOOD SEC.

BR T4LE

DEC SPAD <&> :SEC = 376

INC SPAD <4> JINC = 377

BZ 4 :BR IF = 377

BR T4E

MOVE # 377,BREG

MOVE BREG,OUT1 <2>  :RETURN GOOD CODE

MOVE ¥ 0,.BREG :RETURN CODE 0

HgVE BREG,O0UTY <0>

MOVEB  #377,aKMADO :START TEST.

CLR RO :TIME OUT COUNTER
TSTBAKMADO : DONE?

BEQ 423 *YES=CHECK RESULTS

INC RO *NO-TIME OUT?

BNE 418 :NO-LOOP.

ERROR 3 :KMC=11 FAILED TO FINISH ALU TEST.
BR TST13 i3

CMPB  #377,3KMAD2 :DID IT DO IT RIGHT?

BEQ 50%

ERROR 3 ;KMC=11 ALU TEST FAILED.
LSBTTL KMC-DIAG SUB-TEST #5 NPR TEST ZERO TRANSFER
.REM X

STEST §

: NPR TEST

: ENTERED IN LINE WHEN POP-11 PUTS CODE 377 INTO
; CRAM ADDR.O

: DOES AN INPUT DATA XFERR FROM LOC 1124

; IN PDP-11 MEM T0 LOC 1126

: DOES NO DATA CHECKING RETURNS

: CODE O TO CRAM ADDR.0 WHEN DONE.

MOVE

B2

£2P1 <0>,BREG  ;WAIT FOR PDP-11

SEQ 0055
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1940
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1942
1943
1944
1945
1946
1947
1948
1949
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1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
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1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994

004220
004224
004232
004240

004242

004266
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005037
012737
112777
005000

105777
001403
005200
001373
104003

023737
001401

104002

001124
177777
000377

175220

001124

001126

5
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AS:

BS:

CS;

50%:

51%:

52%:

KMC=DIAG SUB=-TEST #5 NPR TEST ZERC TRANSFER
BR TST5

MOVE # 2,BREG ;SET TO DO NPR IN

MOVE BREG,OUTO «5>  ;SET WIGH ADDR.

MOVE # 124,BREG ;GET LOW ADDR OF ADDR. 1124
MOVE BREG,0UTO <4>  ;SET LOW ADDR.

MOVE # 1,BREG ;SET TO NPR IN

MOVE BREG,OUT1 <10> ;CAUSE NPR IN

gggE égP1 <10>,BREG ;WAIT FOR NPR DONE.

MOVE  INPO <0>,BREG  :;GET LOW BYTE DATA.
MOVE  BREG,OUTO <2>  :OUTPUT NPR DATA REG.
MOVE  INPO <1>,BREG :GET HIGH BYTE.

MOVE  BREG,OUTO <3>  :SAVE FOR OUTPUT.

MOVE # 2,BREG *GET OUTPUT ADDR.=1126
MOVE  BREG,OUTO <7>

MOVE # 126,BREG ;LOW PART.
MOVE BREG,OUTO <6>
MOVE INP1 <11>,SPAD <&> :/=STN-

AND SPAD <&>,BREG,SPAD

MOVE # 0,BREG

OR SPAD <&>,BREG,BREG

MOVE BREG,OUT1 <11>

MOVE # 21,BREG

MOVE BREG,OUT1 <10> ;SET NPR OUT.

MOVE INP1 <10>,BREG ;WAIT TILL DONE
880 () i

MOVE # 0,BREG
MOVE BREG,OUTT <0>

4

CLR $GDDAT

MOV #-1,$B0DAT
MOVB  #377,3KMADO
CLR RO

;TELL PDP-11 WE'RE DONE.

;CLEAR $GDDAT (LOC 1124)

;TELL MICRO-CODE TO GO!
;CLEAR TIME OUT COUNTER.

TSTB akMADO ;KMC-MICROCODE DONE?

BEQ 52%

INC RO ;NO-TIME OUT OCCUR?

BNE 51%

ERROR 3 ;KMC=11 FAILED TO FINISH NPR TEST,

(MP $GODAT,$BDDAT  ;NPR ALL ZEROS CORRECTLY?
BEQ 60% sYES=-NEXT TEST,

ERROR 2 ;KMC=11 NPR TEST ZERO TRANSFER

.E?LYL K;(-DlAG SUB=TEST #6 NPR TEST ONES TRANSFER.

STEST 6

SEQ 0056
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005037
012737

12777
005000
105777

001126
177777

000377

175150

TSTé:

Ab:

B6:

(6:

60%:

001124
175156

61%:

KMC=DIAG SUB=TEST #6 NPR TEST ONES TRANSFER.

MOVE
BR

MOVE
MOVE
MOVE
MOVE
MOVE
MOVE
MOVE
880

MOVE
MOVE
MOVE
MOVE
MOVE
MOVE
MOVE
MOVE
MOVE
AND
MOVE
OR
MOVE
MOVE
MOVE

MOVE
880

MOVE
MOVE

CLR
MOV

Move
CLR
1STB

NPR TEST

ENTERED INLINE WHEN PDP-11 PUTS CODE 377 INTO
CRAM ADDR.O

DOES AN INPUT DATA XFERR FROM LOC 1124

IN PDP=11 MEM TO LOC 1126

DOES NO DATA CHECKING RETURNS

CODE O TO CRAM ADDR.O WHEN DONE.

INP1 <0>,BREG ;WAIT FOR PDP-11

Ab

T1ST76

# 2,BREG ;SET TO DO NPR |N
BREG,QUTD <5>  ;SET HIGH ADDR.

# 124 ,BREG :GET LOW ADDR OF ADDR. 1124
BREG,OUTO <4>  ;SET LOW ADDR.

# 1,BREG :SET TO NPR IN

BREG,0UT1 <10> ;CAUSE NPR IN
ézP1 <10>,BREG ;WAIT FOR NPR DONE.

INPO <0>,BREG
BREG,OUTO <2>
INPO <1>,BREG
BREG,OUTO <3>

;GET LOW BYTE DATA,
;OUTPUT NPR DATA REG.
;GET HIGH BYTE.

;SAVE FOR OQUTPUT.

¥ 2,BREG ;GET OUTPUT ADDR.=1126
BREG,0UTO <7>
# 126,BREG ;LOW PART,

BREG,O0UTO <6>

INP1 <11>,SPAD <&>
SPAD <&4>,BREG,SPAD
# 0,BREG

SPAD <&> ,BREG,BREG
BREG,OUTT <11>

# 21,BREG
BREG,0UT1 <10> ;SET NPR 0QUT.

é:P1 <10>,BREG ;WAIT TILL DONE

# 0,BREG
BREG,0UTT <0>

:/=STN-

;TELL PDP-11 WE'RE DONE

$BDDAT ;NOW XFERR $GDDAT TO $BDDAT
#177777 ,3GDDAT
#377 ,8KMADD ;START NPR XFERR

RO ;TIME OUT COUNTER
akMADO ;DONE NPR?

SEQ 0057
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CRLPAB.P11 20-0CT-80 13:17 KMC=DIAG SUB=TEST #6 NPR TEST ONES TRANSFER. SEQ 0058
2051 004316 001404 BEQ 62%
2052 004320 005200 INC RO :NO-TIME QUT?
%832 004322 001373 BNE 618
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