


- o —

s

BOL

Séég%%C;;}-DERSD’E RS1I-BECH MRINTENANCE MOTE DIRGNCSTIC  MACYLL 27(732) Qu-0CT-76 13:1. PRGE 2
L] RE" .Il
IDENTIFICATION
PRODUCT CODE: MAINDEC-11-DERSD-B-D
PRODUCT NAME: RH11-RS04 MRINTENANCE MODE DIARGNCSTIC
DRTE CREATED: AUGUST-1978
MRINTRINER: DIRGNOSTIC GROUP
RUTHORS: STANLEY HAR~CKIEWICZ

FHRESS S S R R PR B B N R R Y S R o tD i th T s € 3000~ U £ IfUs=

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHARNGE WITHOUT
NOTICE AND SHOULD NOT_ BE CONSTRUED RS A COMMITMENT BY DIGITAL
EQUIPMENT CORPORATION. DIGITAL EQUIPMENT CORPORRTION ASSUMES NO
RESPONSIBILITY FOR RNY ERRORS THAT MAY APPERR IN THIS MANUAL.

THE SCFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED TO THE
PURCHRSER UNDER A _LICENSE FOR USE ON A SINGLE COMPUTER SYSTEM AND
CRN BE COPIED (WITH INCLUSION OfF DIGITAL'S COF RIGHT NOTICE) ONLY
FOR_USE IN SUCH SYSTEM, EXCEPT RS MAY OTHERWISE BE PROVIDED IN
WRITING BY DIGITAL.

DIGITAL EQUIPMENT CORPORRTION ASSUMES NO RESPONSIBILITY FOR THE

USE OR RELIABILITY OF 1ITS SCFTWARE ON EQUIPMENT THRT IS NOT
SUPPLIED BY DIGITAL.

ggg;RIGHT (C' 1974,1975,1976 DIGITAL EQUIPMENT CORP., MAYNARD,




MRINDEC-11-DERSD-8
DERSDB.PILI

RBBIYRREBREBII VA A LN 3G LG H LR G SB IR AL B 565 é

RS11-RS04 MAINTENANCE MOOE DIAGNOSTIC  MACYLl 27(732) O4-0CT-76 13:1i

MRINDEC- Il-DERSD-B RH11-RSCh BARSIC FUNCTICON DIAGNOSTIC

TRBLE OF CONTENTS

-— - ——

1.1

2.1

2.3

4.1
4.2
4.3

5.1

8.1
8.2

CONTENTS

ABSTRACT

DESIGN PHILOSOPHY
REQUIREMENTS

EQUIPMENT

PRELIMINRRY PROGRAMS
LOADING PROCEDURE

STRARTING PROCEDURE

CONTROL SWITCH SETTINGS
STARTING ADDRESS

PROGRAM AND/OR OPERATING PROCEDURE
OPERATIONAL SWITCH SETTINGS
SUBROUTINE RBSTRACT

ERRCRS

RESTRICTIONS

MISCELLANEOUS

EXECUTION TIME

STRCK POINTER

TEST DESCRIPTION

PRGE 3

PAGE 2




- e o e et—

MRAINDE(C-11-DERSC-B
D&

RSD8.PL!

R R ISR L SRR R R R R YR R S S S T DR R SRR LR S BB SRR LSS

b - - o -

01

RE11-RECY MAINTENANCE MODE DIRGNOSTIC  MACY1! 27(732) 04-0CT-76 13:11 PAGE 4

MRINDEC-11-DERSD-B RM11-RSO4 BRSIC FUNCTION DIRGNOSTIC PAGE 3
DESCRIPTION

1. RBSTRACT

THIS DIRGNOSTIC WILL LET THE OPERATOR SELECT ONE OF TWO MODES OF
OPERARTION.  THE OPERRTOR MAY SELECT WHICH DRIVE HE WANTS TESTED OR HE
CAN LET THE PROGRAM SEQUENCE THROUGH ALL THE DRIVES ON THE SYSTEM.

THE FIRST PRRT OF THIS DIAGNOSTIC WILL TEST THE DRIVE REGISTERS
ASSOCIATED WITH THE DRIVE UNDER TEST. THE PROGRAM WILL ALSQ TEST THE
RH CONTROLLER REGISTERS TO CONFIRM THAT, FOR THE MOST PART, THE
CONTROLLER IS WORKING CORRECTLY.

;gg£§ECOND PART OF THIS DIAGNOSTIC WILL TEST THE DRIVE IN “MAINTENANCE

THE RSO4 HAS BEEN DESIGNED WITH BUILT-IN TEST CAPABILITIES.  THIS
“MAINTENANCE MOQRE™ TEST CARPABILITY ISOLATES THE DIGITAL ELECTRONICS
FRCM THE 0G AND ALLOWS INDEPENDENT TESTING OF THE DIGITAL LOGIC.
THEREFORE, FAILURES LOCATED ENTIRELY IN THE LOGIC CAN BE SEPARATED
gﬁggsgggbesES OCCURRING IN THE ANALOG ELECTRONICS OR THE HERD/DISK

1.1 DESIGN PHILOSOPHY

BY SETTING BIT 00 IN THE MAINTENANCE REGISTER, THE MAINTENANCE MODE
LOGIC 1S ENABLED, AND THE REMAINING READ/WRITE BITS IN THE MAINTENANCE
ggqclsgn mg sf.gsmu;so FOR THE CORRESPONDING SIGNALS NORMALLY

IGINATING FROM THE HEAD/DISK SUBASSEMBLY. THE RERD-ONLY BITS IN THE
MAINTENANCE REGISTER REFLECT THE STATES OF MAJOR SIGNALS DURING DRIVE
OPERATION.  BY SETTING AND _ CLERRING THE READ/WRITE BITS IN
PREDETERMINED SEQUENCES AND SIMULTANEOUSLY MONITORING THE RERD-ONL
BITS, IT IS POSSIBLE TO VERIFY THE OPERATION OF ALL OF TME DRIVE'S
LOGIL. "THIS INCLUDES ALL DRIVE TIMING AS WELL RS THE LOGIC ASSOCIATED
KITH RERDING AND WRITING DATA.

==CAUTION~-
A_THOROUGH gNDER?TRNDING OfF THE RSO4 LOGIC IS
REQUIRED TO UTILIZE THI OIRG¥OSTIC EFFECTIVELY.

S
REFER TO SECTIONS @ AND 3 OF THE “RSOY DECDISK
SERVICE MANUAL™ (DEC-00-HRS4R-R-D) FOR
DESCRIPTIONS OF THE DRIVE LOGIC.

2. REGUIREMENTS

2.1 EQUIPMENT
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PDP-lé WIid R MINIMUM OF 8K OF MEMORY AND AN RHIl CONTROLLER WITH A
RS04 DISK.
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DESCRIPTION -
2.3 PRELIMINARY PROGRAMS
NONE

3. LOARDING PROCEDURE ¢
USE STANDARRD PROCEDURE FOR ABS TA&PES.

[ 4
’

4. STARTING PROCEDURE

4,1 CONTROL SWITCH SETTINGS .
 SEE"SECTIONS VAL DOMN FOR WORST CASE TESTING)

-

4

i
‘ 1. 3ug STARTIRG ADDRESSES

43 PRbGHM £10/OR OPERATOR ACTION
LOAD PROGRGM I§T0 MEMORY USING ABS LOADER.
STRRTING ADDRESE
1. STARTING APDRESS 200
{TeA. SET BUITCHES (SEE SECTION 5)
B. PRESS START
C. THE PROGRAM WILL TYPE:
TEST ALL DRIVES? (Y OR N)

D. IF THE OPERATOR TYPES “Y™ THE PROGRAM WILL TEST ALL
RSOM DRIVES ON THE SYSTEM

E. IF THE OPERATOR TYPES “N" THE PROGRAM WILL TYPE
TYPE UNIT &

£ ! THE PROGRAM WILL ONLY TEST THRT DRIVE. THE PROGRAM

WILL THEN TYPE:
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“RLL ERROR LIGHTS ON SELECTED UNIT SHOULD
BE ON - CHECK - THEN HIT CONT”
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CESCRIPTION

THE_OPERATOR SHOULD CHECK THESE LIGHTS TO MAKE SURE
THRT THEY RRE ALL ON - THEN HIT CONTINUE. THE PROGRAM
WILL THEN START TESTING THE UNIT THAT WAS SELECTED.

2. STARTING ADDRESS 220

A. SET SWITCHES (SEE SECTION S)

B. PRESS START
C. THE PROGRAM WILL THEN TEST ALL RS04 DRIVES ON THE
SYSTEM.

S. OPERATIONAL SWITCH SETTINGS
SWITCH SETTINGS ARRE:

Sk<iS =1 ..... HALT ON ERROR
SW(l =1 ..... LOOP ON TEST
SW(I =1 .. INHIBIT TYPEQUTS
SWcig» =1 .. .. TYPEQUT ALL ERRORS IN DATA COMPARE ROUTINE
SW(1 =1 ..... RUN MAINTENANCE MODE VERIFY TEST
SHelD> =1 ..., BELL ON ERROR .
0..... BELL ON PRSS COMPLETE
SR =1 ..... LOOP ON ERROR
S =1 ..... LOOP ON TEST IN Su¢7:0»

S.1 SUBROUTINE RBSTRACTS

THIS PROGRAM USES TRAP INSTRUCTIONS TO EXECUTE CLOCKING AND REGISTER
CHECKING. THE TRAP INSTRUCTIONS THAT WE USED, ARE LISTED BELOW WITH A
BREIF DESCRIPTION OF WHAT ERCH ONE DOES.

8.1.1 CLRODK

TRAPS TO A TAG CALLED *.CLROK™. THIS ROUTINE CLEARS ALL REGISTERS BY
SETTING THE “~CLERR BIT™ IN RSCS2. (MOVE4O,8RHCS2) THE NUMBER OF THE
UNIT UNDER TEST IS THEN RELORDED INTO RSCS2 AND THE PROGRAM RETURNS T0
THE NEXT INSTRUCTION FOLLOWING THE CLRDK INSTRUCTION.

S.1.2 MROMD

TRAPS TO R TRG CALLED ".MRDMD™. THIS ROUTINE PUTS THE DRIVE INTO
MRINTENANCE MODE BY LORDING #00000L INTO RSMR AND THEN RETURNS TO THE




1
' MAINDEC-11-DERSD-B
OERSDB.P1!

2ty

- — —— —

101

RS11-RECY MAINTENANCE MODE DIAGNOSTIC MACYIl 27(732) 04-0CT-76 13:1i

NEXT INSTRUCTION FOLLOWING THE MROMD INSTRUCTION.

PAGE 9

-4




MRINDEC-11-DERSD-B
DERSDB.P1L

265
2bb
eb?
cb8
269
270
27l
27e
erd
274
275
276
e77
27!

27

R L B

oy
SR

SERREEEREE Y

WG W WL WG G LTI
U 0= 0 et e ot Pt Pt Pt Pms e
OVOITNILEW—-O

o e —— — e

RS11-RECH MRINTENANCE MODE DIAGNOSTIC MACYll 27(732) 0O4-0CT-76 13:1i PAGE 10

MAINDEC-11-DERSD-B RH11-RSO4 BASIC FUNCTION DIRGNOSTIC PAGE b
DESCRIPTION

5.1.3 MRINT

TRAPS TO A TAG CALLED ".MRINT™, CLOCKS TH" MAINTENANCE REGISTER TWICE
WITH AN 11 AND A 1 AND RETURNS TO THE NEXT INSTRUCTION FOLLOWING THE
MRINT INSTRUCTION.

S.1.4 MRIND

TRAPS TO R TAG CALLED “.MRIND™. CLOCKS AN INDEX PULSE INTO THE
MAINTENANCE REGISTER THEN RETURNS TO THE NEXT INSTRUCTION FOLLOWING
THE MRIND INSTRUCTION.

5.1.5 MRCLK

TRAPS 10 R TAG CALLED ".MRCLK". CLOCKS THE MAINTENANCE REGISTER MWITH
AN 11 AND A 1, UPDATES THE CLOCK COUNTER, AND THEN RETURNS TO THE NEXT
INSTRUCTION FOLLOWING THE MRCLK INSTRUCTION.

5.1.6 MRCK

TRAPS TO A TAG CALLED *.MRCK™. THIS ROUTINE CHECKS THE MRINTENANCE
REGISTER T0 EQUAL THE VALUE FOLLOWING THE MRCK INSTRUCTION. IF THE
MAINTENANCE REGISTER DOES NOT COMPARE, THE PROGRAM RETURNS TO THE
“HLT* INSTRUCTION FOLLOWING THE CORRECT VALUE AND PRINTS OUT THE
ERROR. IF THE MAINTENANCE REGISTER IS CORRECT, THE PROGRAM RETURNS TO
THE INSTRUCTION FOLLOWING THE “HLT"™ INSTRUCTION.

5.1.7 DSCK

TRAPS TO A TAG CALLED *.DSCK™. THIS ROUTINE CHECKS THE DRIVE STATUS
REGISTER AND WORKS THE SAME WAY RS THE MRCK ROUTINE.

S.1.8 XBIT

TRAPS TO A TRG CALLED ".XBIT™. THIS ROUTINE GETS THE TWO DATA BITS
THAT ARE CURRENTLY BEING KWRITTEN FROM THE DATR BUFFER IN CORE AND
STORES ONE BIT IN A_ LOCATION CARLLED NOWOD AND THE OTHER BIT IN
LOCATION NOKEV. _THE PREVEOUS CONTENST OF NOWOD AND NOWEV ARE STORED
IN LASTOD AND LASTEV, RESPECITVELY. THIS INFORMATION IS USED BY THE
CLKD! AND CLKD2 ROUTINES TO DETERMINE THE CORRECT STATES OF THE MWDS
(BIT 12) AND MWDT (BIT 14) IN BITS IN RSMR WHEN WRITING. THIS ROUTINE
MRKES BITS 16 AND 17 OF ERCH DATA WORD (RSO4 WRITES 18 BIT WORDS)
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321 EQUAL ZERU. _THE PROGRAM RETURNS TO THE NEXT INSTRUCTION FOLLOWING THE
32 XBIT INSTRUCTION.
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SCRIPI 10N

S.1.9 CLKD1 AND CLKDe

TRAPS T OCQT NS *.CLKD1" A S&Kbg THE?S ? ROUTINES USE THE
DATR BIT IVED  FROM THE X OUTINE ERMINE THE CORRECT
STATES OF HNDB (BIT 12) AND MWOT (BIT 14) IN RSHR WHEN WRITING. THESE
ROUTINES ALSO CALCULATE THE CORRECT STATES OF THE CRCW, SB, RND LSR
BITS IN RSMR AND DOES A COMPARE FOR THE CORRECT QNSNER THE
MAINTENANCE REGISTER DOES NOT__COMPARE, THE PROGRAM RETURNS TO THE
“HLT* INSTRUCTION FOLLOWING THE TRAP AND YYPES OUT THE ERROR. IF THE
MAINTINANCE REGISTER WAS CORRECT, THE PROGRAM RETURNS TO THE NEXT
INSTRUCTICN FOLLOWING THE “HLT."

§.1.10 RBIT

TRAPS TO A TAG CALLED ".RBIT®. THIS ROUTINE GETS THE TWO DARTR_ BITS
THAT_ ARE CURRENTLY BEING “READ™  FROM THE DISK FROM THE INBUF DATA
TABLE IN CORE RND STORES ONE BIT IN A LOCATION CALLED NOWOD AND THE
OTHER BIT IN LOCRTION NOWEV. THE PROGRAM THEN RETURNS TO THE NEXT
INSTRUCTION FOLLONING THE RBIT INSTRUCTION.

5.1.11 CLKR1 AND CLKR2

TRAPS TO LOCATIONS ".CLKR1™ AND =.CLKR2”. THESE TWO ROUTINES USING
THE DRTR BITS RECRIVED FROM_THE RBIT ROUTINE SET AND CLERR THE MRDB
(BIT 2) AND HR? HET ) BITS__IN RSMR IN THE PROPER SEQUENCE
CORRESPONDING TO T DATA PATTERN HHICH IS_BEING “READ™. THESE
ROUTINES ALSO CALCULATE THE CORRECT STATES OF THE CRCW AND SB BITS IN
RSMR__AND DOES A _COMPARE FOR THE CORRECT ANSWER. IF_THE MAINTENANCE
REGISTER DOES NOT COMPARE, THE PROGRAM RETURNS TO THE "HLT"
INSTRUCTION FOLLOWING THE 'TRAP AND TYPES OUT_ THE ERROR, IF THE
MAINTENANCE REGISTER WAS CORRECY THE PROGRAM RETURNS TO THE NEXT
INSTRUCTION FOLLOWING THE HLT.

S.1.12 SCOPE

THIS SUBROUTINE CALL IS PLACED BETWEEN EACH SUBTEST IN THE INSTRUCTION
SECTION. _ IT RECORDS THE STARTING RDDRESS OF EACH SUBTEST RS IT_IS
BEING ENTERED IN LOCATION “LAD*. IF A SCOPE LOOP IS REGUESTED, THE
CURRENT SUBTEST WILL BE LOOPED UPON. THE CONTENTS OF LAD MAY BE USED
TO DETERMINE THE LAST SUBTEST SUCCESSFULLY COMPLETED.

S.1.13 HLT
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379 THIS ROUTINE PRINTS OUT AN ERROR MESSRGE (SEE b6.1). TO INMIBIT
380 TYPEOUTS, PUT SW¢13> ON A !.
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381 MRINDEC-11-DERSD-B RH11-RSO4 BRSIC FUNCTION DIAGNOSTIC PAGE 8
382 CESCRIPTION

385 S.1.1% TRAPCATCHER

387 R “.+2" - "HALT"” SEQUENCE IS REPEATED FROM O - 776 TO CARTCH _RNY

388 UNEXPECTED TRAPS. THUS ANY UNEXPECTED TRAPS OR INTERUPTS WILL HALT AT
389 THE VECTCR + 2.

393 6. ERRORS

397 6.1 ERROR PRINTOUT
399 THE FORMAT IS AS FOLLOWS:

40! RDR  (CS] = =~ == (52 = ===~ ER = ~==w-
402 GOOD S ———-- BRD =

404 WHERE :
406 €S1,CS2,ER ETC.
600D EXPECTED DATA.
408 BAD DRTA RECEIVED.
410 TO FIND THE FRILING TEST, LOOK AT THE LISTING ABOVE THE ADDRESS TYPED.

RH11/RS04 REGISTERS.

nwaun

41y 6.2 ERROR RECOVERY
416 RESTART AT 200 OR AT 220

420 7. RESTRICTIONS
yo2 NONE

426 8. MISCELLANEOUS

430 8.1 EXECUTION TIME
4.2 A BELL WILL RING WITHIN ONE AND R HALF MINUTES WITH ALL SWITCHES DOWN.
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DESCRIPTION

8.2 STACK PCINTER
STARCK IS INITALLY SET TO 500

9. TEST CESCRIPTION

l.

TEST FOR ONLINE DRIVES

SET ERROR BITS IN RSER. THIS CARUSES ATTENTION SUMMARY BITS
JO SET IN RSRS. DO FOR ALL DRIVES. RSAS HAS NOT YET BEEN
IES}E% ED50 IN THE CASE OF NC BITS IN RSAS SETTING, DRIVE O

RESET TEST FOR REGISTERS

SET ALL R/W BITS IN RSCS1, RSCS2, RSBA, RSDA, RSER, RSWC
gfgﬁmo RSMR. DO A’ RESET AND TEST ALL'R/W BIts TO B¢

SET AND CLERR ALL REGISTERS

SET ALL n/u ans m RSCSI R6CS2, RSBA, RSDR, RSER, RSWC
RSDB AND RSMR AND TE SET ALTERNATE BITS AND CHECK'TO MAKE
SURE BITS RARE NOT nsn TOGETHER. NOW SET ALL BITS AND CLEAR
THEM TO MAKE SURE ALL CAN BE CLEARED ONCE SET.

TEST “CLEAR BIT™ IN RSCSe

SET ALL R/W BITS IN RSCS1, RSCS2, RSBA, RSDA, RSER, RSWC
RSDB, AND RSMR. SET CLEAR BIT IN RSCS2. NO& TEST ALL R/M
BITS'FOR O IN ALL m: ABOVE REGISTERS.

LOAD RSDB WITH ALL ONES AND ALL ZEROS

LORD RSDB WI'H A WORD OF ZEROS AND A WORD OF ONES. WRIT FOR
“OR™ TO SET RAND THEN CHECK OUTPUT OF SILO. IF OR DID NOT SET
ERROR MESSAGE APPERRS.

TEST PROGRAM INTERRUPT
ThE PROGRAM FORCES A INTERRUPT BY MOVING A 300 INTY RSCS!.
MRAINTENANCE TIMING TEST

THE FOLLOWING TEST ON THE RSO4 DISK
MAINTENANCE MODE TEST ON THE RSOM TIMING LOGIC. THE ACTUAL
oxcx sunrnce IS SUBSTITUTED BY THE memncs REGISTER
1.E..  THE PROGRAM WILL SUPPLY ALL “DISK CLOCK™ PULSES TO
DRIVE THE TIMING LOGIC. WE ARE TESTING THE ENTIRE “TIMING
TRACK*, INDEX PULSE FUNCTION, RESYNC RRER, SECTOR COUNTER,

R SINGLE-STEPPED

—oOuw
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DESCRIPTION

10.

1.

-PUT DRIVE INTC MRINTENANCE MODE.

-ASSERT INDEX PULSE TO INITIRLIZE DRIVE TIMING LOGIC.
-INDEX PULSE SHOULD CLEAR LOOK-RHERD REGISTER.

=CLOCK TIMING TO STEP THROUGH RESYNC PERICD.

-CHECK FOR SECTOR PULSE,

-EggggsﬂpﬁféNTENQNCE CLOCK OPERATION TO CHECK FOR &4
-THEngok-RHERD REGISTER SHOULD NOW POINT TO THE CURRENT

SEC
-REPERT STEPS TO CLOCK THROUGH ALL THE SECTORS TO CHECK
SECTOR COUN

SECTOR FRACTION TEST

~LOCK THROUGH AN ENTIRE TRACK IN MAINTENANCE MODE WHILE
CHECKING FOR THE PROPER OPERATION OF THE LOOK-RHEARD REGISTER
AND THE SECTOR FRACTION COUNTER.

~INITIALIZE DRIVE RND STEP THROUGH RESYNC ARER.
~CHECK FOR SECTOR PULSE.

-LOOK-RHERD REGISTER SHMOULD = 0,

-STEP _THR THE PREAMBLE AREA AND SECTOR DATA ARER
RHILE CHECKING THE SECTOR FRACTION.

-CHECK FRACTIONS TO CHANGE AFTER THE CORRECT NUMBER CF
MAINTENANCE CLOCKS.

WHEN THE LAST WORD IS BEING TRANSFERRED, SECTOR AND FRACTION
1S EQUAL TO 7777 Y0 INDICATE LAST WORD ON THIS TRACK --
HANDLE END OF TRARCK SPECIARL FOR THE LOOK-RHEAD REGISTER WILL
CLERR THE FRACTION BITS IF ANOTHER WORD IS CLODKED. RSLA
SHOULD INDICATE 7700 ON ANOTHER MAINTENANCE CLOCK.

DISK ILLEGAL FUNCTION TEST

TEST ILLEGRL FUNCTION (ILF) IN RSER. ~SEND AN ILLEGAL
FUNCTION CODE TO THE DRIVE CONTROL REGISTER WITHOUT SETTING
THE GO BIT. THE "ILF" BIT SHOULD NOT BE SET. THE "GO" BIT
IS_ THEN SET. A CHECK IS THEN MADE FOR “ATA* AND “ERR* TO BE
SET IN THE DRIVE STARTUS REGISTER (RSDS) AND “ILF™ IN THE
8ségEEDERR0R REGISTER (RSER). ALL ILLEGAL FUNCTION CODES ARE

TEST THE DRIVE NO-OP CODES 1 AND 2!

THIS IS TESTED WITH AND WITHOUT ERRORS BEING SET TO PROVE
THRT IT DOESN'T CHANGE ANYTHING.

DRIVE SEARCH TEST |
R DRIVE SERRCH FUNCTION IS GIVEN TO THE DRIVE FOR SECTOR 3.

(SECTOR 41 IF SECTOR INTERLEAVING IS ENRBLED) THE
POSITIONING iN PROGRESS BIT (PIP) AND THWE DRIVE RERDY BIT
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(ORY) IN THE DRIVE STATUS REGISTER (RSDS) ARE CHECKED.
RDDRESS CONFIRM BIT (RC) IS ALSO CHECKED.
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DESCRIPTION

l12.

13.

14.

i5.

16.

17.

ORIVE SERRCH TEST 2

THIS TEST INITIRLIZES A DRIVE SERRCH FUNCTION FOR _SECTOR O
WHEN THE DRIVE IS CURRENTLY RT THE DESIRED SECTOR, THE SEARCH
FUNCTION SHOULD NOT BE COMPLETED UNTIL THE DRIVE MAKES A
gggngTE REVOLUTION AND REACHES THE BEGINNING OF THE DESIRED

REGISTER MODIFICATION REFUSED TEST

RMR IN THE DRIVE ERROR REGISTER (RSER) SHOULD SET_ BY TRYING
T0 MODIFY ONE OF THREE DRIVE REGISTERS WHILE THE DRIVE IS
BUSY DURING A DRIVE SEARCH FUNCTION,

1. RSCS!
2. RSDA
3. RSER

TEST THAT RMR DOES NOT SET WHEN MODIFYING THE RTTENTION
SUMMRRY REGISTER (RSAS).

DRIVE SELECT TEST

THE PROGRAM LOADS A DRIVE REGISTER, OF THE DRIVE UNDER TEST

TO ALL ONES. THE PROGRAM THEN FINDS A NON-EXISTENT DRIVE AND
TRIES TO LORAD 1TS REGISTER WITH ALTERNATE ONES AND ZEROS.

THIS SHOULD CAUSE “NED* TO SET IN RSCS2. THE PROGRAM
RE-SELECTS THE DRIVE UNDER TEST AND CHECKS ITS REGISTER TO
SEE IF IT WAS MODIFIED. IT SHOULD CONTAIN ALL ONES.

MRINTENANCE WRITE TEST

THIS IS AN RSO4 DISK MAINTENANCE MODE (SINGLE-STEPPED) SECTOR
WRITE TEST. WE RRE TESTING THE COMPLETE DATA PATH FOR A DATA
TRANSFER TO THE DISK, MILLER ENCODED DRTR TO BOTH SURFACES
%s cnscxso RLONG um aonnecr GEI'ERATION OF THE CRC WORD AT

OF THE INDEX ~PULGES, RESYNC, TIMING
PREQ?‘BLE AND sscron PULSES ARE ALSO CHECKED.

MRINTENANCE RERD TEST

THIS 1S AN RSU“ DISK MAINTENANCE MODE (SINGLE-STEPPED) SECTOR
READ TEST. TEOR& "gs COMPLETE DATR PATH FROM THE
DISK_DECODING LOGIC 0 Y. (THE PHRSE LouK LOOP IS
NOT TESTED IN MAINTENANCE MOOE.)

MAINTENANCE MODE DARTA WRITE CHECK TEST
R ONE SECTOR TRANSFER IS DONE WITH A WRITE CHECK FUNCTION.

WITHIN THE RS04, A WRITE CHECK FUNCTION IS IDENTICAL TO A
READ FUNCTION.
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807 13. MAINTENANCE MODE CRC TEST 1 (NO SCK ERRORS)
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508 MAINDEC-11-DERSD-B RH11-RSO4 BASIC FUNCTION DIAGNOSTIC PAGE 12
609 DESCRIPTION
&

612 THE_RSOM DISK IS SET UP TO READ (IN_ MAINTENANCE MODE} OME
613 SECTOR_ OF A SPECIALLY CREATED DATA PATTERN WHICH LEAVES ONLY
614 ONE BIT SET IN THE CAC REGISTER PRIOR 1O CHECKING 'THE CRC
615 WORD. _ THE CORRESPONDING CRC WORD IS THEN “RERD", RESULTING
616 IN NO DCK'EROR. THE DATA_ PAITERN IS  THEN MODIFIED  (BY
617 SHIFTING) AND THE ENTIRE READ SEGUENCE REPEATED UNTIL ALL 16
618 BITS IN THE CRC REGISTER HAVE BEEN CHECKED.

20 13. MAINTENANCE MODE CRC TEST 2 (CAUSE DCK ERRORS)

B22 THIS TEST 15 STMILAR 10 CRC TEST | EXCEPT THAT THE ODATA
623 PATTERN He2 BEEN MODIFIEQ 0 LEAVE & SINGLE BIT SET_IN THE
64 CRC REGISTER AFTER BOTH DATA AND CRC WORDS HAVE BEEN “READ™.
625 THIS CAUSES_ A DCK ERROR. THE READ SEQUENCE IS REPEATED 16
626 TIMES TO TEST THAT EACH BIT IN THE CRC REGISTER CAN CAUSE A
627 DCK ERROR.

29 20. IGNORE FUNCTION TEST

631 PUT THE DISK IN HAINTENANCE MODE AND SET ERROR CONDITIONS IN
b32 THE DRIVE ERROR REGISTER (RSER),  TRY TO START A READ
633 TRANSFER,  THE ~GO™ BIT IN RSCSI GHOULD NOT SET.  MISSED
BN TRANSFER ERROR (MXF) SHOULD SET IN RSCS3 WHICH IN TURN SHOULD
b CAUSE “TRE™ AND “5C* 70 SET IN RSCSI.

637 21. INVALID ADDRESS TEST

639 FLOAT A 1 THROUGH THE FOUR SPARE ADDRESS BITS IN THE  DISK
b40 ADDRESS REGISTER (RSDR). THIS SHOULD CAUSE IAE™ TO SET IN
BY1 THE ERROR REGISTER (RSER) WHEN A READ FUNCTION IS LORDED INTO
BYE RSCSI WHICH 1IN TURN SHOULD CAUSE ATTENTION 70 SET IN THE
643 ORIVE STATUS REGISTER (RSDS) AND “TRE" AND "SC~ TO SET IN THE
b CONTPOL REGISTER (RSCSI1). ,

b 22. DISK OPERATION INCOMPLETE (OPI) ERROR TEST

648 PUT DISK IN MAINTENANCE MODE AND START A RERD COMMMAND, THEN
649 ISSUE THREE_ DISK “INDEX™ PULSES TO SIMULRTE A COMPLE(E
6S0 ROTATION OF THIS DISK SURFACE. THE THIRD INDEX PULSE _SHOULD
651 CAUSE__OPERATION INCOMPLETE _(OPI) TO SET IN THE DRIVE ERROR
652 REGISTER (RSER) AND “ATR® AND “ERR" 1IN THE DRIVE STATUS
653 REGISTER (RSDS).

6SH

655

656

657 23. PARITY ERROR TEST

£59 SET “PAT* BIT IN RSCS2.  MRITE A DRIVE REGISTER. _“PAR™
660 GHOULE SET _IN THE DRIVE ERROR REGISTER (RSER) WHICH SHOULD
661 CAUSE "ATA™ TO SET IN RSAS AND 'SC’ TO SET IN RSCSI.

MRINTENANCE MODE INTERRUPT TEST

S, —_—
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56M
685 IN THIS TEST THE INTERRUPT ENABLE (I.E.,) BIT IS SET. A TWO
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66
668
669
670
671
67¢
673

oo
678

678
679

3

CEEREEEE MR A R

NN NNNNINNYN
~NonEwhne-—0

718

003200
000220
000226

000232
000240
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RS11-RSCY MAINTENANCE MODE DIAGNOSTIC  MACYll 27(732) 04-0CT-76 13:11 PAGE 23

000232

000100
00ie3u

0u0100

2s.

cb.

DERSD-B RH11-RSC4 BASIC FUNCTION DIAGNOSTIC PAGE 13
SECTOR_WRITE COMMAND ]S GIVEN. AN “RMR™ ERROR IS THEN CAUSED
NHILS THE F?RS? SEC?0 1S BEING WRITTEN, 2 ?n FUNC??EN
IS COMPLETED, THE DRIVE SHOULD INTERRUPT.

OISK ADDRESS OVERFLOW (ROE) TEST

SET UP TO TRANSFER 2 SECTORS TO THE DISK, STARTING AT TRACK
77 SECTOR 77 TO CRUSE A DISK ADDRESS OVERFLOW CONDITION.
ALSO CHECK LAST BLOCK TRANSFER (LBT) BIT TO SET IN THE RSDS
REGISTER.

MRINTENANCE VERIFY TEST

THIS TEST WILL ONLY RUN IF SWITCH 11 IS SET IN THE “SWITCH
REGISTER™ FOR IT WILL RCTUALLY WRITE DATA ONTO THE DISK. IT
WILL WRITE ONE TRACK OF ALL ONES. THE DRIVE IS THEN PLACED
IN MAINTENANCE MOOE AND IT WILL THEN WRITE ONE SECTOR OF THE
SRHE TRACK WITH ALL ZERQOS. THE DRIVE IS THEN TRKEN OQUT OF

MAINTENANCE MODE™ AND THE TRACK IS THEN RERD. THE TRACK
SHOULD CONTAIN ALL ONES.

.TITLE HQINDEC-II-DERSD-B RS11-RSO4 MAINTENANCE MODE DIAGNOSTIC
: COPYRIGHT 1974, 1975, 1876 DIGITAL EQUIPMENT CORP., MAYNARD, MASS.
: PROGRAM BY STANLEY AARACKIEWICZ

000716

BEGINZ:
000704 BEGINI:

SWITCH USE
SWiS= 100000 HALT ON ERROR
SWi4= 40000 :LOOP ON
SWi3= 20000 - INHIBIT ERROR TYPEOUTS
SWl2= 10000 s TYPEOUT ALL ERRORS IN DATA conpnas ROUTINE
SWil= 4000 :RUN MAINTENANCE MODE VERIFY TEST
SWi0= 2000 :0 - BELL ON PASS COMPLETE

:1 - BELL ON ERROR

SW9= 1000 :LOOP ON ERROR
SWg= 400 :LOOP ON TEST IN SW¢7:0)
goo : TRAP CATCHER FROM O - 776
IMP S4BEGINI
220
BIS $BIT6,FLAG2 s TEST ALL DRIVES
IMP S4BEGEN

géc #8176, FLAG2 ;CLERR MULTI DRIVE FLAG

BEGINZ
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o4

7el
5
3

727
728
729
730
731
732
733
734
735
736

738

e o

MRINDEC-11-DERSD-B

000001
104000

GOOD=
BAD=

N=
HLT=

Eguz

SWR=
ISPLAY=
ELL=

RO=

Rl=

Re=

R3-

N NDOOOOooODommm
['me ToY ST ST S [y S T’
._...‘_‘:..q_g_g
n
n

RS11-RS04 MRINTENANCE MODE DIRGNOSTIC

)

EMY
b;???&
177570

;NR

100000

K02

MARCY11 27(732) O04-0CT-76 13:11 PAGE 24

; INITALIZE FOR NEWTST
sSET HLT TO EMT FOR ERROR TYPEOUTS

ipaseEastn afaTHe womo

ShITCH REGISTER
ESPLRY REGISTER

RD - DEFINE REGISTERS

RE - STACK POINTER
:R7_- PROGRAM COUNTER
:BIT EQUATES

;FOR GOOD DATA
:FOR BRD DATA




DERSDB.P11

S
;EB 001000
757

3
S28888888n. 38888858
SR R TR ER2RE

oo -

MAINDEC-11-DERSD-B

001000

000000
000000

86000

200000
001000
177564
177566
001100

172040

172045

RS11-RECY MRAINTENANCE MODE DIAGNOSTIC

020000

s 1000
ICNT: 0
s 1,

LAD: 3'
HLTRDR
FILCHR 1000
TPS: 177564
TPB: 177566

= 1100
+DISK I/0 REGISTERS
RSCS1: 172040
RSCS2: 172050
RSWC: 172042
RSBA: 172044
RSDA: 172046
RSDS: 172082
RSER:  1720%5M
RSRS: 172056
RSLA: 172050
RSDB: 172062
RSMR: 172064
RSDT: 1720866
RSVEC: 204
RSVCPS: 206
RSCS1B: 172041
RSCS2B: 172051
RSWCB: 172043
RSBAB: 172045

LO2

MACYIl 27(732) C4-0CT-76 13:11 PAGE @5

;LH = ITERQTION COUNT ;RH = TEST NO.
ERROR

WOR
Loog QDDREES ron SCOPE
: ADDRESS OF LAST H'.T INSTRUCTION Exscurso
'FILCHR=0 (CHAR) :FILCHR+1=2 (COUNT)
s OUTPUT STATUS REGISTER
:0UTPUT BUFFER

;DISK CONTROL + STATUS REGISTER
:DISK CONTROL + STATUS REGISTER
:WORD COUNT REGISTER

:BUS ADDRESS

: DISK ﬂDDRESS (DESIRED ADDRESS)
:DRIVE STATUS

:ERROR REG.

:ATTENTION SUMMARY

:LOOK RHEAD

;DATA_BUFFER REGISTER
:MAINTENANCE REGISTER

:DRIVE TYPE REGISTER

: INTERUPT VECTOR

; INTERRUPT PRIO. VECTOR

;00D BYTE ADD FOR CSI

:0DD BYTE ADD FOR €S2

:0DD BYTE ROD FOR CW

:0DD BYTE ADD FOR BA
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DERSDB.P1!

788
789
790
791
792
793
794

gl1

00O 00 00 MW
Pt e e P o Pt P e
SOONTN LW

000001
000002
000004
000010
000020
c0ao40
000100
000200
000204
000210
000220
000240

040000
100000

000100

MO 2D
| o

i
RS11-REC4 MAINTENANCE MODE DIAGNOSTIC  MACY1l 27(732) 0O4-0CT-78

:BIT ASSIGNMENTS FOR ERROR TYPEOUTS

: THE RS REGISTERS ARE DIVIDED INTO 3 GROUPS.
:CS1,C52 AND ER ARE IN THE FIRST GROUP.THIS cnoup 1
s TYPED WITH EITHER OF THE OTHER GROUPS. RS,BA,D

*ARE IN THE SECOND GROUP. DT,0B,MR, AND LA'ARE Iﬁ THE 3RD
: GROUP. YOU CAN NOT INTERMIX CROUP 2 OR 3. THEY HAVE

; TC BE TYPED SEPERH ELY.

SEXAMPLE: HLT 'CSl RS, BA
HLT icS1ipTioB

CSl=1
ER=¢
DAR=Y
WC=10
BR=20
DS=40
AS=100
CSe=200
LA=204
DB=210
MR=220
DT=240

TRE=40000
5€=100000

; CONTROL AND STRTUS 1
:CONTROL AND STATUS 2
; DESIRED ADD

s WORD COUNT

;BUS ADDRESS
;ORIVE_STATUS
sATTENTION SUMMARY
:CONTROL AND STATUS REG
:LOOK AHEAD
:DATA_BUFFER

: MAINTENANCE

:DRIVE TYPE

;BIT ASSIGNMENTS FOR THE REGISTER BITS

; TRANSFER ERROR CS)
:SPECIAL COMDITIONS €SI
: INPUT READY CS2
:0UTPUT READY CS2

: PROGRAM ERROR-CS2

s NON-EXISTENT DRIVE €S2
sMRITE CHECK ERROR-CS2
;DATA_LATE ERROR €52
:DRIVE _READY DS
sPOSITIONING_IN PROGRESS DS
LRSTRBbgCK TRANSFER-DS

; ERR

;ATTENTION ACTIVE-DS

:DISK OVERFLOW ERROR-ER
:DATA CHECK ERROR-ER

:BUS ADDR_INCREMENT INHIBIT
: INTERRUPT INRBLE €SI

13:11 PAGE 26
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830 : WORKING LOCATIONS
]
832 001144 (000000 FLAGE: O :SECOND FLAG WORD
833 N01l46 000000 LSTEV: 0 LQST EVEN BIT_TRANSFERED
34 J011S0 000000 LSTOD: 0 LAST ODD BIT TRANSFERE
35 001152 000000 NOWEV: 0 PRESENT EVEN BIT BEING XFERED
836 001154 000000 NOWOD: 0 :PRESENT ODD BIT BEING XFERED
§37 001156 GO0000Q RSO: O : SANE
B33 001160 0000GO UNNOM: O tUNIT CURRENTLY BEING TESTED
B39 00lle2 000000 UNITSV: O :SET BIT=UNIT ON BUS
840 001164 000000 UNCMP: O :FOR COMPARING FOR % OF DEVICE
B41 001166 000000 ONCEE: D :DID WE TEST ANY DRIVES
g42 001170 000000 TINSV: O snvs [L0C FOR TIME
843 172100 MPRO=172100 PARITY REG
§44 001172 00OO0O SAVEE: 0 uonx "oe
845 001174 000000 000000 MCCNT: 0,0 *MAINT CLOCK COUNT
e4s 001200 000000 WCRC: O :WORK LOC FOR CREATING CRC WORD
847 001202 000000 REPT: O :REPEAT COUNTER
848 001204 G0000N REPTI: O :REPEAT COUNTER
849 001206 0000CO CLKCNT: O : CLOCK COUNTER FOR EACH WORD
850 0Ciel0 00000C INBIT: O sUSED IN CRC CAL ROUTINE
851 00l1212 000000 WK1S: O :USED IN CRC CAL ROUTINE
8C2 (001214 000000 WORK: O
853 001216 0000J0 WORKO: O
854 001220 0000 WORK1: 0
BSS 001202 0000 WORK2: O
856 001224 000000 WORK3: O
B5? 001226 00000Q WORKH: 0
eS8 001230 000000 WORKS: 0
853 001232 0000 WORKE: O
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;DISCRIPT{ON OF BITS IN LOCATION CNCEE

T0 MEANS FOUND DRIVE

ERROR 00 NOT CHANGE ILLEGAL FUNCTION
ERROR FLRG

TESTING CODE 21 FLAG

¥ES ONLY ONE CRIVE
1ST_TRANSFER WORD FLAG
WRITTING LAST WORD OF SECOTR

TRANSFERRING CRC WORD
FOR_INTERLEAVED DRIVES

YPE NO MEM ON B PORT ONLY ONCE
O- DO WCE WITH O -1 DO WCE WITH |
1S MEANS ERROR FOUND

;DISCRIPTION OF BITS IN LOCATION FLAG2

0 SHITCH FOR RWCLK IN MR REG
MRINTENANCE MODE VERIFY TEST

IN WRITE (K TEST FOR CLKR1 ROUTINE

DONE _IST CRC WO IN CRC TEST

IST TIME THROUGH IN CRC TEST

IN CRC TEST

FLRG TO TEST ALL DRIVES

01

1D EST

g ¥YPE COULD NOT FIND NED ONLY ONCE
]

PAGE 28
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RSD8.P11
888 001234 012706 000500 BEGIN: MoV 8500, SP +SET STACK TO ### SO0 *##
£89 001240 012737 025000 000024 MOV . POMER, 3824  :SET UP PF VECTOR

830 00l246 012737 000340 000026 MOV £340, 826 :LOCK OUT THE WORLD

831 001254 012737 024430 000030 MOV s.H Lt 9830 :SET EMT VECTOR

832 001262 012737 00340 000032 MOV 8340, d832 :LOCK UP

893 001270 012737 025402 00003y MOV 8. TRAP, 834 :SET TRAP VECTOR

84 001276 012737 000340 000036 MOV 8340, 9k36 :LOCK UP

895 001304 00S06? 177470 CLR ICNT SINIT ICNT

B% 001310 05067 177474 L LAD INIT LAD

BS? DOI314 DN2767 177677 177622 BIC 8177677, FLAGR

898 001322 042767 153777 177636 81¢ 8153777 ONCEE

B3 001330 030767 000100 177806 81T 88176, FLAGE :TEST ALL DRIVES®

900 001336 00402 BEQ 13 s ASK

931 O0CI340 000137 001672 INP SaMULTII

902 0013w cs:

903 00134 10w402 001350 TYPE .42 : .ASCIZ <15>¢12>“TEST ALL DRIVES? (Y OR N}
SON 001406 104412 ROLIN

905 DOIv10 122767 000131 023744 CMPE  #'Y, INPUT :TEST FOR YES

806 001416 001525 BEQ MuL}tl L YES

% 335@ 0S2767 000020 177540 s BIS $8IT4, ONCEE :SET TEST ONLY ONE DRIVE FLAG
909 001426 10N402 001432 TYPE .42 : .ASCIZ "TYPE UNIT s*

910 O00I446 104410 RDOCT

911 001450 012604 MOV (&)+,RY : GET NUMBER

912 001452 (022704 000010 cMP 810, R4 :CORRECT 8

913 001456 101763 BL0S IS *NO

914 001460 O0I0467 177474 MOV RY, UNNUN SET UNIT &

915 00I46M4 00S002 CLR R2 :CLEAR WORK RRER

915 001466 000261 SEC :SET CARRY

917 001470 006102 28: ROL R2 :SET WORK BIT

S18 0UlY72 00S704 15T RY :1S THIS BIT CORRESPOND WITH CORRECT DRIVE ®
919 O0I474 001402 BEQ 3 ' YE

920 001476 005304 DEC RY :NO TRY RGAIN

991 001S00 000773 BR :TEST AGAIN

952 001502 010267 177454 38: MOV R2,UNITSV :SET DRIVE BIT IN UNITSV

993 001506 010267 177452 MOV R2. UNCMP :SET UNIT COMPRRE

924 001512 016777 177442 177362 MOV UNNUM, 9RSCS2  ;LORD DRIVE

825 001520 012777 177777 177366 MOV -1, SRSER :LORD ERRORS

926 001526 104402 001532 IYPE .42 2 ASC1Z “ALL ERROR LIGHTS ON SELECTED UNIT SHOULD BE ON
927 001642 HALT :WAIT FOR LIGHTS 1O BE CHECKED
98 00I16W4 026777 177312 177244 CMP UNITSV,3RSRS  ;DID CORRECT ATR SET

929 (001652 071405 BEQ g

930 001654 017700 177236 MOV JRSAS, BRD :GET RSAS

931 00160 016701 177276 MOV UNITSY, GOOD :GET CORRECT AND

g3 D0lE64 104000 HLT :RSRS=BAD GOOD=CORRECTIONS
933 *ATA BIT SHOULD SET FOR ERRORS
934 :WERE SET IN RSER

935 00166t 000167 0500420 4§: IMP NOWGO :START TESTING
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DERSDS.PLL

33% :NOW TEST FOR DRIVES
938 001672 012701 0000i0 MULTII: MOV %8. Rl :PUT B8 INTQ R1 FOR COUNT

939 001676 005077 Llrr200 CLR Jrses2 :SET DEVICE TO 2ERO

940 D00i702 DI2 177777 177204 TRY: MOV 8-1,JRSER cnusz nn ERROR +ssrs BIT IN RSAS REG
Q41 mg 0053005 DEC Rl :D0 A MAXIMUM OF 8 TIMES

42 0017)2 9014 BEQ DVNUM : TESTED ron ALL DRIVES GET OUT
@3 0017IN 005277 177162 INC anscsa : INCREMENT DRIVE UNIT

44 (01720 000770 B8R :REPEAT FOR NEXT DRIVE

N5 om;% 017767 177170 177232 DVNUM: MOV ansns UNITSY  :GAVE

46 001 0i27ez 000401 177226 MOV wm tmcnp :SETUP TO CMP WITH UNITSV
4?7 001736 012767 000000 177214 MOV :PUT 0 INTO UNIT NO.

48 001744 032767 020000 175616 BIT cama sun mman TYPE QUT?

%49 001752 001015 BNE STTEST’ ' YES )

950 001754 104402 001760 TYPE +2 : ASCIZ <1s><1a> TESTING UNIT *
951 002000 042767 100000 177160 BIC bBIT1S,ONCEE  :CLERR ERROR FLAG

952 002006 036767 177152 177146 STYEST: BIT uncnp UNITSV IS THIS omvs OH THE SYSTEM
953 002014 001440 BEQ TRYN :NO

G54 002016 016777 177136 177056 MOV umun JRSCS2  :YES PUT UNIT 8 INTO €S2

955 002024 002777 000002 177074 38: CMP 82, 3RSDT xs THIS A RSO4?

955 002032 00I40M BEQ 18’ s YES

957 00203 022777 000003 177064 CHP 83, SRSDT 1S IT A RSOY?

958 002042 001025 BNE TRYNX :GET A NEW NUMBER

669 002044 032767 020000 175516 1S: BIT 881713, SWR muxen TYPE OUT?

960 002052 001620 BNE 4§ L YES

961 002054 032767 100000 177104 BIT 8BITIS,ONCEE  ;RNY ERRORS?

962 002062 001404 BEQ 13 no

963 002064 104402 002070 TYPE .42 ' ASCIZ <15 <12 (1D

964 00207 5$:

%5 002074 016746 177060 MOV UNNUN, - (&) :PUT UNNUM ON STACK

%66 002100 104406 TYPES ms STACK IN OCTAL - SUPRESS
9657 002102 104402 000040 TYPE TYPE SPACE

%8 002106 D42767 100000 177052 BIC bems ONCEE cum ERROR FLAG

969 002114 000S02 y§: BR NOWGO :NOW TEST

970 002116 032767 000020 177042 TRYNX: BIT 8BI T4, ONCEE num DRIVE

971 GG2129 001074 BNE DONEE :NO

972 002126 006367 177032 18: ASL UNCMP :CHECK NEXT BIT FOR DRIVE
973 002132 103403 BCS CHCKDV :DID WE rssr ANY REG?

974 00214 00S26? 177020 INC UNNUM SINC UNIT

97c 002140 000722 BR STTEST cuecx FOR NEXT DRIVE
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000001

177016
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178376

176852

176636
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022062

177776
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;0ID WE TEST ANY DRIVES?

NE 'YES WE DID TEST R DRIVE
MOV 1100000 UNCMP ;NG DRIVES TESTED, COULD NOT SET
CLR UNN :ANY RS BITS, THUS DEFAULTE TO
BIT naxrxa SWR INHIBIT TYPE OUT?
BNE 4§ :YES
MOV UNNUM, - (&) :PUT UNNUM ON STAC
TYPES : TYPE sxncx IN OCTRL - SUPRESS
TYPE qn TYPE SPACE
TYPE : .RSCIZ <15>¢12>"COULD NOT FIND DRIVE WILL TEST DRIVE O
MOV 51 uncnp
HALT s WATT
4§: B8R NOWGO :TEST DRIVE O
DONEE: JMP DONE :GET OUT

; THIS TEST IS DESIGNED TO TEST THE ABILITY OF RESET
:T0 CLEAR ALL THE RH AND RS REGISTERS

NOWGO: BIS 8B170, ONCEE
MOV TIMES ' TIMSV
MOV 81, TIHES

;SET _FOUND DRIVE FLAG
sSAVE TIME
:ONLY TEST ONCE

!!l!l!!lll!iiii!I‘!lllii!!lll!l‘!!llllil*il*!*lil*lli*i*l!*!iliilii**l***

ll!lliil!i!lllli{i!!l{l!llilil!ll**!ililllill*!*llli!*!**!lil!***lii!l*i*

'LOCK OUI INTERUPTS

;SET ALL
;POSSIBLE R
;BITS IN THESE REGISTERS

;CLEAR ALL BITS IN ALL REG.

Dég THESE BITS GET CLERRED?

:(417) SHOULD BE CLERRED IN €S2
:PUT 8 OF UNIT IN TEST IN CS2
IE DPR AND MOL SET?

s TEST |1 RESET TEST FOR RESISTERS
fsti: ggv 8340, 38PS
MOV UNNUA, SRSCS2 ; LOAD
MOV sl ,@RSCS1
MOV sl ' ;RSBA
MOV 8177777, R3DA
MOV 8177777, RSER
MOV 8177777, RIMR
MOV 8177777 JRSUC
MOV 8177737, 3RSCS2
RESET
TEST RSCS2 FOR CLEARED BITS
CMP uuo JRSCS2
BEQ
HLT 'csa
MOV UNNUM, 3RSCS2
CMP oxoaoo 3RSDS
BEQ
HLT sos

; TEST CONTROL AND STATUS REG 1

cMP 09200 8RSCS1
BEQ
HLT 'CSl

YES
sNO WHY NOT?

Dég THE RERDY BIT SET?
;RERDY SHOULD BE SET
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RSDB.P1! TST. RESET TEST FOR REGISTERS

iggg : TEST BUS ADORESS REGISTER

1028 002502 005777 176400 TST SRSBA IS BA REG. CLEARED

1029 002506 0C1401 BEQ .Y s YES

}83? 00210 104020 HLT '8R : SHOULD BE O

iggg ; TEST DISK ADDRESS REGISTER

1034 002S12 005777 176372 TST sRSDA IS OR CLERRED

1035 002Sie OCl40! BEQ .4 s YES

igg% 002s20 104004 LT DR :SHOULD BE 0

iggg ; TEST ERROR REG RSER

1040 D02S22 005777 176366 TST SREER DID RSER CLEAR?

i0d1 002526 001401 BEQ . 4 :YE

ig:g 002530 104002 HLT !ER ;BITS(157015) SHOULD BE CLEARED
ig:g ; TEST RS MAINTENANCE REGISTER

104 002532 032777 000077 176364 BIT 877, 9RSMR DID THESE BITS GET CLEARED
1047 002540 001401 BEQ .4 ; YE

ig:g 002S4e 104220 HLT !MR :BITS(77) SHOULD BE O

igg? ; TEST WC REG IT SHOULD NOT CHANGE

1052 002544 022777 177777 176332 CHP 1177777 JRSWC DID IT CHANGE?

1053 002552 001401 BEQ ;NO

iggg 002554 104010 HLT 'HC sRESET SHOULD NOT MODIFY RSWC
iggg ; TEST RSAS

1058 002856 005777 17633M TST JRSAS ;1S REG CLEAR

1059 00256 (01401 BEQ . +4 : YES

1060 002564 104100 HLT ‘RS ;




2

C

"0
e
.y
=
2
O
-4 0
(o0
-y

O
TETEFRTIRT B2

35558
2
&

2RI AIER =R g Y3

Q
4

BRIRRES

032777
001401
104220

3B8IRAR2BR=E
&

022777
001401
104010

002770
002776
003000

Pt P Pt Pt Pt (oot Pruet Pt P Pt P Pt Pt P Pt ot P Pt Pt
Pt Pt Pt Pt st Pt et it Pt Pmd P

—
o

A e s S - 8- T e e

RS11-RS0Y MAINTENANCE MODE DIAGNOSTIC

O3

MACY1l 27(732)

TEST CLEAR BIT IN CS2 ON RLL THE R/W BITS
 ERRRERRRREEEHEERHH SRR R AR R R R AR E S A E

177776
176276
176266
176266

176262
176260
176260
176234
176224
176240
176210
176202

176170
176180

176156

176150

177777 176142

000077 176140

177777 176106
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TEST CLERR BIT IN CSe ON ALL THE R/W BITS

'I"l'l'li!*l!ii!*i*li!**i!li**!ll*ii*l!i!i!ii!lili!**!**!fil!*!*i***!*****f'}i

STEST 2

tst2:  scoPe

TTAGG: MOV 8340, J4PS
MOV UNNUM, JRSCS2
MOV 2843576, JRSCS1

. MOV 177777, JRSBA

MOV 8177777 SRSDA
MOV 8177017, QRSER
MOV 8172727, JRSDB
MOV 8177777 JRSUC
MOV 120417 JRSCS2
MOV 1,aR5MR
MOV cwo SRSCS2
CMP azob JRSCS2
BEQ
HLT csa
MOV UNNUM, JRSCS2
BIT u1735?7 JRSCS1
aeo cs

< TEST eus nooness REGISTER
ST 3RSBR
BEQ L+
HLT BA

- TEST DISK ADDRESS REGISTER
ST aRson
BEQ
RLT -an

- TEST ERROR REG RSER
BIT 0177777 IRSER
BEQ
HLT 'ER

: TEST RS MAINTENANCE REGISTER
BIT 877, SRSMR
BEG pry
HLT iM]

: TEST HCCREG IT SHOULD NOT CHANGE

8177777 ,8RSUC
BEQ .Y

HLY e

;LOCK OUT INTERRUPTS

;SET ALL
s POSSIBLE
sREGISTERS

;CLERR ALL BITS
:DID THE RIGHT BITS CLEAR?
Ji

17) cHOULD BE CL.RRED IN CSe
sGET DRIVE N
DID RLL BITS GET CLEARED

; YES
:NO, ALL BITS SHOULD BE O

;52539 REG. CLEARED
:SHOULD BE O

IESDR CLEARED
:SHOULD BE O

DéD THESE BITS GET CLEARED
sBITS(157015) SHOULD BE CLERRED

Dég THESE BITS GET CLERRED
sBITS(77) SHOULD BE 0

050 WC CHANGE
WHY DID IT CHANGE?
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DERSDB.PLI TST3 SET AND CLERR ALL REGISTERS

1111 I»l!i*!l*i!l*!i!***ii**lil*iH*l*!i*!ll!***!!ll!ii!i*i!ii!ililiIi!!i!ili!l
1112 :TEST 3 SET AND CLEAR ALL REGISTERS

1113 il!ll!!liii!!i!lilv!i!il!!I»ll'ii!!!*liii!liii*!!*****i*ﬂ******!**i*i*iﬂ**
1114 003002 104400 tsT3:  SCOPE

1115 :CAN WE SET THE FUNCTION BITS IN THE RSCSI REG.

iiig :BITS 7,6,5,4,3,281

1118 0O300M  10441M CLRDK cmmumm

1119 003006 016767 176156 021412 MOV TINSV, TIMES :GET TIME

1120 003014 O0le?77 003576 176056 MOV #3576, 9RSCS1  JSET DISK FUNCTION BITS

1121 003022 022777 005776 176050 CMP c577s JRSCS1 nne THESE BITS SET?

1122 003030 001401 BEQ :NO

1123 003032 104001 HLT cs *SHOULD = 3776

1124 003034 012777 002524 176036 MOV #2524, 3RSCS]  :SET THESE BITS

1125 003082 022777 004724 176030 CMP cq7au '8RSCS1  :DID THEY SET

1126 003050 00140} BEQ :YES

1127 003052 104001 ) HLT -c51 :SHOULD BE 2725

1128 003054 012777 001052 176016 MOV #1052, JRSCS1 ssr THESE BITS

1129 003062 022777 0052582 176010 CMP :sesa JRSCS ARE THEY

1130 003070 00401 BEQ vss

1131 003072 104001 HLT -cs1 :SHOULD = 1252

1132 003074 104400 TST4:  SCOPE

iigg CLEAR THE FUNCTION BITS

1135 003076 012777 043576 175774 MOV $43576,3RSCS1  ;SET DISK FUNCTION BITS

1136 003104 005077 175770 CLR dRSCS1’

1137 003110 022777 004200 175762 cMP ammma ;1S _THE READY BIT SET

1138 003116 001401 BEQ : YES

iigg 003120 104001 HLT 'c51 :RSCS1 SHOULD = 4200

1141 **lil!li!*!!iil!li!*i***i*&**l«"l*l*!!!li*lul!*l*i!**il*l****i************
1142 :TEST § TEST RSCS2

1143 H*H!H»*i**i*!*iﬂ*li**!*!*!***!*!**i**i********!*i* 638 96 30 38 36 96 3 36 9 38 36 36 3% 3 9% 3 3 3% %
}igg 003122 104409 tsTo.  SCOPE

1146 003124 00000S RESET :CLERR WORLD

1147 003126 022777 000100 175746 CMP cwo JRSCS2 :DID THEY CLEAR?

1148 00313 001401 BEQ ; YES

1149 003136 104200 HLT csa NO

1150 003140 012777 021037 175734 MOV $21037,9R5C52  ;SET BITS 21017

1151 003146 022777 000137 175726 CMP 137, 3RSCS2 :DID THESE BITS GET SET

1152 003154 901405 BEQ 18 ' YES

1183 003156 017700 175720 MOV anscsa BAD

1164 003162 012701 000137 MOV £137,G00D sWHAT €S2 SHOULD =

1155 003166 104000 HLT :€S2 = BAD GOOD = CORRECT ANS
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DERSDS. P11 1818 TEST RSCSe

1156 003170 012777 020025 175704 !§: MOV 820025,3RSCS2  ;SET THESE BITS

1157 003176 022777 000125 175676 CMP llES JRSCS2 DID THESE 8ITS GET SET

1158 003204 00140l BEQ s YES

1159 003206 104200 HLT -csa 'NO,CS2 SHOULD = 20125

1160 003210 0127?77 000012 175864 MOV 812, JRSCS2 :LOAD THESE BITS

1161 003216 022777 000112 175856 CMP mé JRSCS2 01 THESE BITS GET SET IN 7S2

1162 003224 00I40] BEQ s YES

1163 003226 104200 HLT csa tBAD = €S2 GOOD = CORRECT ANS

1164 003230 012777 177777 175844 MOV -1, dRSCS2 {SET BITS

1165 003236 005077 175640 CLR RSS2 s CLEAR rnen

1166 003242 022777 000100 175632 CHP #100, JRSCS™ oxo CLEAR WORK

1167 003250 001401 BEQ .44 : YES

1168 003252 104200 HLT 1S Rmansmomrumn

1169 003254 016777 175700 175620 MOV UNNUM,JRSCS2  ;GET UNIT

1170 003262 104400 7STe:  SCOPE

fi;é CAN WE SET ALL THE RSBR BITS

1173 003264 012777 177777 175614 MOV 8177777 ,9RSBA  ;SET THE BITS

1174 003272 022777 177776 175606 CMP 4177776 JRSBA 010 THEY SET

1175 003300 001401 BEQ . +4 : YES

1176 003302 104020 HLT iBR :BITS 17776 SHOULD BE SET

1177 003304 012777 125252 175574 MOV #125252,39RSBA  ;SET THESE BITS

1178 003312 022777 125252 175566 CMP uasase JRSBA ,QRE THEY =

1179 003320 001401 BEQ :YES

1180 003322 104020 HLT a :SHOULD BE 125252

1181 003324 012777 052524 175554 MOV 852524, JRSBA SET THESE BITS

1182 003332 022777 052524 1755496 CMP 052524 aRSBA  :ARE THEY

1183 003340 00140} BEQ :YES

iigg 003342 104020 HLT -Bn :SHOULD BE 52524

1186 0033Y4 104400 TST?:  SCOPE

iigg :FLOAT A 1 THROUGH RSBA

1189 003346 012701 000002 FLOTBAR: MOV $2,GOOD :GET R 2

1190 003352 000241 CLC :CLEAR CARRY

1191 003354 010177 175526 18: MOV GOOD, aRSBA :FLORT NUMBER

1182 003360 017700 175522 MOV JRSBA, BAD :GET BR

1183 (003364 020100 CMP cooo 8ap : COMPARE BA

1194 003366 001401 BEQ :BA CORRECT

1195 003370 104000 HLT :BAD=BA GOOD=CORRECT ANS

1185 003372 006101 ROL GOOD :ROTATE NUMBER

1197 003374 103387 BCC 18 :LOOP TILL DONE
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003376

003400
003406
go3dl2
003416

003420
003422

003424
003432
003440
003442

TSTS
104400

012777
005077
035777
001401

JO3
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TEST RSCSe

TST10: SCOPE
;CLERR THE RSBR REGISTER

177777 175500 MOV #177777,3RSBA  ;SET RSBA EQUAL TO ALL ONES

175474 CLR  JRSBA

178470 TST  JRSBA ; TEST FOR BITO SET IN RSBA (READ ONLY BIT)
BEQ .44 : YES

HLT !BR ; NO
TST11: SCOPE

;CAN WE SET ALL BITS IN RSWC REGISTER

177777 175452 MOV 8177777 ,9RSWC  ;SET WC BITS
177777 175444 cHP I177777 SRSWC  ;ARE ALL BITS SET

BEQ ,YES

HLT 'HC ; NO
125252 178432 MOV 8125252,dRSWC  ;SET THESE BITS
125252 175424 ggs OlESESE JRSIC ; Eg THEY

HLT 'HC ;SHOULD BE 125252
052525 175412 MOV 8525295, RSWC iSET THESE BITS
0525e5 175404 ggg 058535 JRSWC Yg% THEY =

HLT 'HC :SHOULD BE 152525

TST12: SCOPE
:FLOAT A | THROUGH RSWC

000001 FLOTWC: MOV #1,G00D :GET A 1
CcLC :CLEAR CARRY
175364 18: MOV GOOD, JRSWC :FLORT NUMBER
175360 MOV 3RSWE, BAD “GET WC
CMP cooo BAD conpnns uc
BEQ uc CORR
HLT g-uc cooo connzcr ANS
ROL 600D ATE N
B8CC 18 LOOP TILL oons
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1236
1237
1238

003536
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1STS

104400
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TEST RSCS2

-CLEAR THE WORD COUNT REGISTER

¥ST13: SCOPE

177777 175336 MOV %ﬂvnmwc :SET RSWC REGISTER EQUAL TC ALL ONES
175332 CLR IRSWC
175326 ST JRSWC 010 ALL BITS GET CLEARED
8EQ L4+Y4 YES
HLT IWC NO
TSTI4: SCOPE
:CAN WE SET ALL THE BITS IN THE RSDA REGISTER.
177777 175316 MOV 8177777,3RSDA  ;SET ALL BITS
177777 1758310 CHP 8177777 3RSDA  :ARE THE BITS SET
BEQ e YES
HLT 10R :NO
125252 175276 MOV #125252,9RSDA  :SET THESE BITS
125258 175270 ggg :125252 SRSDA Eg THEY =
HLT on *SHOULu BE 125252
052525 175256 MOV #52525,9RSDA  ;SET THESE BITS
052525 175250 ggg :sasas JRSDA ngg THEY =
HLT 'on :SHOULD BE 52525
TST1S: SCOPE
:FLOAT A 1 THROUGH RSDA
000001 FLOTDR: MOV #1,G00D :GET A 1
CLC s CLEAR cnnnv
175230 18: MOV 600D, JRSDA s FLORT NUMBER
175224 MOV SRSDA, BAD :GET DA
CMP GOOD, BAD : COMPARE DA
BEQ- . .4 DA CORRECT
HLT :BAD=DA GOOD=CORRECT ANS
ROL 600D :ROTATE NUMBER
BCC 18 :LOOP TILL DONE
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1853
1875
1276

i
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BERRDER
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ZoR2B8BIRRLOK=

1305

003676
003700

003766
003774
004002
004004
004006

004010
004016
004024
004026
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TSTS

104400
012777

104004
104400

012777

RS11-RSCY MAINTENANCE MODE DIARGNOSTIC

TEST RSCS2

77777 175202

AR

177017
172017

000001
000001

052005
052005

175120
175112

175076
175070

e

TST17:

LO3

MRCYLL 27(732)

E gtsgg THE RSDR REG.

MoV

ol
BEQ

HLT
SCOPE

8177777,dRSDA
2R

'DR

;SET AND CLEAR THE RSER REG.

16720:

TST21:

SCOPE
MOV
CHP
BEG
HLY
SCOPE

MoV
cMP
BEQ
HLT

#177017,JRSER
817?01? JRSER
'ER

#1,JRSER

#1 ) IRSER
40
1ER

852005, dRSER
lSEDOS JRSER

'ER
#125012,dRSER
8125012 JRSER
'ER

Q4-0CT-76 13:1i

;SET RSDA TO ALL ONES
TEgT FOR ZERO RSDA
RNS SHOULD BE O

;SET THESE BITS
i DID THEY SET

ES
sRGER SHOULD = 157017
:A MOVB INST
8HOULD MODIFY COMPLETE WD

; SET THESE BITS
,DID THEY SET

YES
1ER SHOULD = 52005

;SET THESE BITS
DID THEY SET

; YES
;ER SHOULD = 105012

PAGE 38




HQINDEC-II-DERSD-B
DERSDB.P1! TSTS

WD W DWW
OO NOCUN LW

ol el ol ol ol ST ST T Uy Sy a
&;www

mmg
Whur

1324

004030

004032
004040

004054

004056
004064
004072
004100
004106
004110
004112

004114
0g4122

004200
004206
004214
004222
004230
004232

104400
012777

104220
104400

012777
017767
042767
022767
001401
104220

RS11-RSCH MAINTENANCE MODE DIRGNOSTIC

TEST RSCS2

177017
175050
175044

175054

000070
175034
177700
000070

175040
175122
175114
175106

000070
174776
000077

175002
174770

174754
175036
175030
175022

000050

000020 174716
174712
177700

000020 174764

TST2e:

T8723:

SCOPE

H
SCOPE

#177017,3RSER
JRSER

JRSER

iER

;SET AND CLEAR RSMR

T5TeN:

TST25:

TST26:

MoV
MOV
BIC
cMP
BEQ
H

SCOPE

MGV
MOV
BIC
CMP
BEG
HLT

470, JRSMR
3RSHR, WORK
$177700, WORK
370 WORK

'MR

£70, 3RSMR
JRSMR
'Z7 L ORSMR

EnR

%50, JRSMR
JRSMR, WORK
#177700, WORK
uso WORK

'MR
#20, JRSMR
SRSMR, WORK
8177700, WORK
uau WORK

'MR

MG3

MARCYL1 27(732)

;SET THESE BITS
sCLEAR THEM
Dég THEY CLEAR

sSHOULD = O

;SET THESE BITS
sPUT_INTO NORKQBLE REG
:CLEAR JUNK

Dég THEY SET

:SHOULD = 70

; SET BITS

:CLEAR THEM

Dég THEY CLEAR

:BITS (77) SHOULD = 0
;SET BITS

:PUT IN NORKRBLE REG
:CLEAR

Dég THESE BITS SET

:BITS (50) SHOULD BE SET

;SET BITS

s PUT INTO NORKQBLE REG
;CLEAR JUN

DID THEY SET

; YES

sMR SHOULD AT LEAST HAVE A (21)

04-0CT-76 13:11 PAGE 39




DERSOB

1346
1347
13
1350
2
i
1354
1355

1356
1357

004234
004236

83484
004254
004262
004264
004266
004274

004302
004304

004306

004310
004316
004324
004330
004334
004340
004344
004346
004350

0043s2

004354
004362
004370
004376
004400
004402
004410
004416
004420

004422

004424
004432
0J4440
004446
004450
004452
004460
004466
004470
004472

MRINDEC-11-DERSD-B
Pl

TS127

104400

32277
11%77?
022777
001401
104001
112777
022777

001401
104001

104400

016777
052777
105077
016701
05¢701
017700
020001
001401
104000

104400

012777
112777
022777
001401
104010
112777
022777
001401
104010

104400

012777
112777
022777
001401
104020
112777
022777
001401
104020
104414

RS11-RSCY MAINTENANCE MODE DIAGNOSTIC

NO3

MACYLLl 2
B

TEST 00D BYTE INSTRUCTIONS ON CS1, CS2, WC AND

§ BRI R EREEREREIE IR E R AR R
TEST 00D BYTE INSTRUCTIONS ON CS1, CS2, WC AND BA

00550
004766

000032
004632

174644
177400
174606
174624
000100
174536

025252
000377
177652

000123
177523

02525¢2
000377
177652

000ies
177524

174€3
17466
174616

174604
174576

174564
174556

174522
174550
174506

174474
174466

174454
174502
174440

174426
174420

; TEST 27

2 S5 9036 30 96 36 36 36 36 36 36 36 36 36 38 96 36 36 36 36 96 36 30 36 36 96 36 6 36 36 36 36 36 36 36 36 00 36 06 30 3 30 6 JE 3 30 3 063 N F £ %

tsT27:  SCOPE
BITST: CLROK
MOV

TS730:
BITCS2: gOV

TST31:
BITWC:

TS7T32:
Bl1TBA:

sgsss aRSCS1
5, JRSCSIB
#4765, JRSCS1
.4

icst

#32, 3RSCS1
#4632, JRSCS]
.44

icsl

UNNUM, JRSCS2
8177400, aRSCS2
3RSCS28

UNNUM . GOOD

100, 600D
aRSCS52, BAD
BAD, GOO"

25252, JRSWC
8377, JRSUCB
oiz7ésa,ansuc

C
123, JRSUC
177523, RSUC
. +4

i

825252, JRSBA
#377, 9RSBAB
uizrésa,ansan

1BR
125, JRSBA
3137Sau,aasen

!BR

:CLEAR ALL RS REG
sLOAD CS*

sLORD BI

:DID IT LOAD?

s YES

;CS1 SHOULD = ue22

:LOAD UNIT NUMBER
:LOAD ALL BITS
!CLR UPPER BYTE
:GET UNIT NO.
'SET OR BIT

{GET (52

: 1S CS2 CORRECT?

s YES

:LOAD BYTE DID NOT WORK
:LOAD WC

:LOAD BIT

:DID IT LOAD?

s YES

INO WC SHOULD =177652
sWC SHOULD = 177523
:LOAB DA

*LOAD BIT

;310 IT LOAD?

:DA SHOULD =177652

;BR_SHOULD = 177525
;CLEAR ALL RS REG

5(732) 04-0CT-76 13:11 PAGE 40

EAERREARRRRREE SRS




- —— e —— —— - —— e ——

- e o e e

BO4

RS11-RECH MPINTENANCE MODE DIAGNQSTIC  MACYLL 27(732) C4-0CT-76 13:11 PRAGE 4i
LIRD RSDB WITH ALL ONES AND ALL ZEROS

333l I LI L2 R s sItzeLISI LIRSS 222222222222 2¢22

; TEST 33 LORD RSDB WITH ALL ONES AND ALL ZERCS
R I I IR R E R I I T T AT A R P T YT I T T T Ry R RIS R 2 T AT A

$5133: SLOPE

ZERONE: CLRDK «CLEAR ALL RS REG
179416 CLR JRSDB :LORD DB WITH ALL C
177777 179410 M3V 8177777 JRSDB  :LORD DB WITH ALL ONES
002000 174474 MOV 82000, WORK :TIME OUT ROUTTNF
000306 M3V 8300, 5000 :GET CORRECT F 352
174430 BIS UNNUM. GOOD
174346 28: MOV JRSCS2, BAD :GET €S2
CMP GOOD, BAC 1S IT CORRECT?
8EQ 3$ : YES
174455 DEC HORK :T0 WAIT FOR GR
BNE 28 :70 SET
HLT 1Cs2 OR SHOULD BE SET
38: CLR 600D
L7434 MOV aRSDA, BAD :LOAD BAD WITH DB
CMP GodD, BRD 1S BRD CORRECT
BEQ e : YES
KT :COULD NOT FLOAT 0 THROUGH DB
127777 MOV 8-1,600D :LOAD GOOD WITH ANS
74326 MOV JRSDB, BAD :GET DATA FROM D8
CMP GOGD, BRD 15 DB CORRECY
BEQ e :YES .
HLT :BRD SHOULD = 1777777
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P11 TST33 LOAD R3DB WITH ALL ONES AND ALL ZEROS
1424 :TEST INTERRUPT IN THE RHIl
1425 :BY MOVING 300 INTO RHCSI
1'426 I'!l!ﬂ'l!i!i!Il!!!!ll!!!I!!ll!i!!ll!ll!lllllli!l!!iil!f!!liil!!l!li!{ilHvi
1Na7 TEST 34 TEST INTERRUPT IN RMil
1'488 s FRERRRENERERER RS RSV ERRERE R R AR R R R R R RN AR R R R SRR RN SRS AR EE 24 R R ERPRERN
1429 DO4YS02 10MM00 15734- SCOPE
1430 004604  10481N CLRDK :CLEAR ALL moas
1431 004606 012777 004660 174314 MOV sPGTRAP, JRSVEC :SET UP VECTOR
1433 00Mb1M Q12777 000340 174310 MOV 2340, aasvcps :SET TRAP PS
1433 004622 012737 000200 177776 MOV 38200, 93PS :SET PS AT PRIORITY 4
143 00460 012777 003300 174242 MOV 8300, §RSCS! mxs SHOULD CRAUSE R TRAP
1435 00463 012767 0COSO0 174350 MOV $500 WORK :SETUP LOOP
1436 DO4EH4 00S367 174344 15: NEC WORK" :DEC LOOP SHOULD
1437 004eSOD 00127S BNE 18 : INTERRUPT BEFORE LOOP IS CONE
1438 DO4ES2 104001 HLT 151 SHOULD NEVER GET HERE
1439 D04654 000167 0000IM IMP INTDON :GET OUT
! 004660 022626 PGTRAP: CMP (B)+, (B)+ : TRAP OK
iW4] DDNBBe 022777 004200 174210 cMP cqeob JRSCS! om IE CLEAR?
1442 004670 001401 BEQ :YE
1443 DO4E72 104001 HLY 'csx : 1E SHOULD BE CLEARED

18494 DOYB74 INTOON:




1448
L
184
1448
1449
18450
1451
1462
1483
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
14656
1467
1468
1469
1470
1471
18472
1473
1474
1475
1476
1477
| 1478
i 1479
1880
1481
1482
1463
1484
1885
1486

00NB74

004676
004700
004710
004712
004714
004716
004720

0o47z22
004724

004726
DCY734

"R INDEC-11-DERSD-8
DERZDB.PLI

TST3S

104400

104414

001401

04

RSil-RECY MRINTENANCE MOOE DIAGNOSTIC  MACYLl 27(732) O4-0CT-76 13:11 PAGE 43
MRINTENRNCE TIMING TEST

001040

174166

001000

174212

174280

174236

¢ RERERFRNERIFHERIIIEII IR RT3 0000003030003 IH DI 0003 300 BB 0 0 0 S
; TEST 3§ MAINTENANCE TIMING TEST
L L I T T R T T P et P T P T P T TR T PT R P P VTP SR T P T PR

tsr3s: scope

;MODULE TESTED G092
; THE FOLLOKING TEST ON THE RSO4 DISK IS R SINGLE-STEPPED
tMAINTENANCE MODE TEST ON_THE RSO4 TIMING LOGIC. "THE ACTUAL
DISK SURFACE IS SUBSTITUTED BY THE MAINTENANCE RESISTER--I1.E.
THE PROGRAM WILL SUPPLY RLL "DISK CLOCK™ PULSES TO DRIVE THE
TIHING LOGIC. WE ARE TESTING THE ENTIRE TIMING TRACK LOGIC, INCLUDING, INDEX
;PULSE FUNCTION, RESYNC ARER, SECTOR COUNTERS, ETC.

; PUT DRIVE IN MRINTENANCE MODE

MRTIME: CLRDK : CLEAR onzvs REGISTERS
BIS 81040, ONCEE :SET CLK
MRIND szno mosx PULSE T0 MR REG
MRCK : "HECK MAINTENANCE REG FOR
22701 122701
MRINT *INIT MAINT MODE (CLEAR MRSP)

'FY SENDING 2 CLOCK PULSES

MRIND :SEND MARINT INDEX PULSE
MRCK - CHECK NMAINT REG TO
22701 ‘EQUAL 22701

:MR=BAD GOOD=CORRECTIONS
: COULD NOT INITIALIZE MR REG
- INDEX PULSE SHOULD CLEAR LOOK-RHERD RE

TST oRSLA ; IS _RSLA CLERRED
BEG .44 : YES
HLT IMR!LA sRSLA SHOULD BE CLEARED

sMITH THE INDEX PULSE

; PERFORM NRINTENANCE CLOCK OPERATION 1024 TIMES TO
;PROVIDE CLOCK TO STEP TIMING THRU RESYNC PERIOD.

: IF_SECTOR PULSE I5 ASSERTED DURING THIS LOOP

: CHECK SECTOR BOUNDARY COUNTER AND E12

MOV #512.,REPT
MRTIMI: MRCLK ;CLOCK HATNT REG WITH AN 11 AND A 1

MREK :CHECK MR REG TO

72701 EGURL 72701

HLT MR = BAD, GOOD = CORRECT ANS

MRCLK 2 CLOCK

MRCK : CHECK R 10

22701 "EQUAL 22701

HLT :BAD=MR REG_GOOD=CORRECTIONS

DEC  REPT 15 THE_LOOP DONE YET?

BNE  MRTIMI s NO-LOOP
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MRINTENANCE TIMING TEST

:AETER ONE MORE CLOCK SECTOR PULSE SHOULD BE ASSERTED

; IF NOT, CHECK SECTOR BOUNDARY COUNTER, SECTOR BOUNDARRY FF (E21) AND El2

MRCLK ;CLOCK MAINT REG WITH R 11 AND R}
MRCK s CHECK MR REG T0
72301 EQUQL 72301
HLT MR=BAD GOOD=CORRECTIONS
MRCLK CLOCK MR WITH 11 AND A |
MRCK sCHECK MAINT REG
22301 170 EQUAL 22301
HLT :MR=BAD GOOD-CORRECT ANS
174102 15T JRSLA sDOES LOOK RHEAD REG=0
BEQ MRT2 ; YES-CONT
HLT 'MRILA +LOOK AHERD REG SHOULD=0
; PERFORM MAINTENANCE CLOCK OPERATION 80 TIMES TO PROVIDE
:CLOCK PULSES TO STEP THRU 1ST SECTOR PRE-AMBLE ARER
_ MRT2: CLR R2 ;CLERR R2 FOR SECTOR COMPARE WITH LA REG
0000S0 17450 MoV #40. ,REPT :80 CLOCKS TO STEP THRU PRE-AMBLE
MRT2R: MRCLK s CLOCK HR HITH RI1AND AR I
MRCK : CHECK MAINT REG
73701 tEQUAL 73701
HLT ;MR = BAD GOOD = CORRECT ANS
MRCLK ;CLOCK MR REG
MRCK ; CHECK MR REG
23?01 : Y0 EQUAL 23701
iMR = BRD GOOD = CORRECTANS
174124 DEC REPT REPER
BNE MRT2A :L00P 40 TIMES
; SUPPLY CLOCKS TQ STEP THROUGH TH. DATA AREA IN THE SECTOR
002200 174114 MOV $9.%#128. ,REPT  :18 CLOCKS PER DRTA WORD
MRT2B: MRCLK :CLOCK MR WITH A 11 AND A 1
MRCK :CHECK MAINT REG
73701 ;70 EQUAL 73701
HLT MR = BAD GOOD = CORRECT ANS
MRCLK CLOCK MR REG
MRCK :CHECK MR REG
23701 :T0 EQUAL 23701
HLT s MR= BRD GOOD=CORRECTANS
174070 DEC REPT s REPERT

ENE MRT2B ; LOOP
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DERSDE. P11 15735 MAINTENANCE TIMING TEST
153° :SUPPLY ENOUGH MAINT CLOCKS TO STEP THROUGH THE CRC AREA
1§§g :RND THE DERD BAND ON THE SECTOR
1S40 00S1!4 012767 002214 174080 MOV £140. ,REPT :AMOUNT OF CLOCKS ro END or SECTOR
1541 005122 104422 MRT2C: MRCLK :CLOCK MR WITH A 11 AND A
1842 005124 104420 MRCK :CHECK MAINT REG
1543 005126 073701 73701 ro EQUAL 73701
1544 005130 104000 HLT = BAD GOOD = CORRECT ANS
1545 005132 104422 MRCLK CLOCK MR REG
1546 005134 104420 MRCK :CHECK MAINT REG
1847 005136 023701 23701 70 EQUAL 23701
1548 00SIN0 104000 HLT :MR=BAD GOOD=CORRECT ANS
1549 D0Si42 00S367 17403y DEC REPT ,nepsn
1550 00514 001365 BNE MRT2C LOOP
1851 005150 104422 MRCLK c:.ocx MR REG
1852 005152 104420 MRCK :CHECK MR REG
1883 00S154 (073701 73701 ro EQUAL 73701
1554 00S156 104000 HLT = BAD GOOD = CORRECT ANS
1685 : ONE MORE CLOCK SHOULD CAUSE sscfon PULSE
i% :1F NOT, CHECK Elb-
1558 00S160 104422 MRCLK +CLOCK MR WITH A 11 AND A |
1559 (00Si162 104420 MRCK :MAINT REG SHOULD
1860 00S16M 023701 23701 EounL 22301
1561 005166 104000 HLT MR=BAD GOOD=CORRECT ANS
1562 00SI170 104422 MRCLK cwcx MR WITHR 11 AND A |
1563 005172 104420 MRCK :MAINT REG
1564 005174 072301 72301 :SHOULD EQUAL 72301
issgg 005176 104000 HLT :MR=BAD GOOD=CORRECT ANS
igg; : LOOK-AHERD REGISTER SHOULD NOW POINT YO SECTOR 1 (OR 4000 IF INTERLEAVED)
1569 DOS200 022777 0000C2 173720 CMP 82, 3RSDT - INTER_ERVED?
1570 005206 001403 BEG 38 :NO
1571 005210 062702 004000 ADD #4000, R2 ; YES
1572 00S214 000402 BR 2$ s CONT
1373 005216 062702 000100 38: ADD $100,R2 : INCREMENT SECTOR COMPARE
1574 00S222 (020277 173672 28: CMP R2, JRSLA :LA REG SHOULD=100
1575 005226 001401 BEQ 18’ :LA IS CORRECT
1576 008230 104224 HLT -m-m LA SHOULD=100
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MRINTENANCE TIMING TEST

;REPEAT NEXT STEPS 62 TIMES.

MRCY1l 27(732)

04-0CT-76 13:11 PAGE 46

LOOK-RHEAD REGISTER SHOULD INgREHENT

:T0_SHOW NEXT SECTOR. CHECKS FOR ALL SECTORS. IF DRIVE IS N

: INTERLEAVED, LA = 200,300, ETC.

‘LA = 100, 4loG, 200, 4200'ETC.
000076 173744 1$: MOV 862, ,REPTI
00SiS2 173734 MRT3: MOV #2666, ,REPT
3s: MRCLK

173726 DEC REPT

BNE 35

MRCLK

MRCK

22701

HLT

MRCLK

"RCK

72301

HLT
000002 173822 ggg gg,ansnr
001000 173652 gég oBITQ ONCEE
001000 173642 BIC cexrq ONCEE
004000 gga g;ouoo 'R2
001000 173626 uS: BIS 88179, ONCEE
004000 ADD 4000, R2

B8R ss
000100 BS: ADD
173542 cs: MOV aRSLh BAD

MOV R2, 60O

CMP cobn BAD

BEG

TR
173612 18: DEC REPT1

BNE MRT3
005152 173600 MOV 82666. ,REPT

cs: MRCLK

173572 DEC REPT

BNE 28
173502 MOV SRSLA, BAD
007777 MOV $7777.G00D

CHP cooo 8aD

BEQ

HLT

IF ORIVE 1S INTERLEARVED
SEE SERVICE MANUAL FOR DETAILS.

:CLOCK MR WITH A 11 AND R 1
:STEP THROUGH
:SECTOR
:CLOCK MR WITH A 11 AND A |
:MAINT REG
:SHOULD EQUAL 22701
nR-ano GOOD=CORRECT ANS

1 MORE CLK snns SECTOR PULSE
nnxnr REG SHO
EQUAL 72301
:MR=BAD GOOD=CORRECT ANS
ongs INTERLERVED?

:00 1 ADD 4000
:0R SUBTRACT IT FROM WHAT I EXPECT TO
:FIND IN RSLA

INCREHENT SECTOR COMPARE
G SHOULD HAVE INCREMENTED TO NEXT SECTOR
GET CORRECT ANS FOR RSLA
:COMPARE FOR_CORRECT ANS
:RSLA IS GOOD
:RSLA=BAD GOOD=CORRECT ANS

; REPEAT &2

s TIMES

COggT FOR LAST SECTOR
THRU

ﬂ%T

:GE CONTENTS OF RSLA
:GET CORRECT ANS

DOES RSLA EQUAL 7777

; YES
:BAD=RSLA GOOD=CORRECT ANS
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SECTOR FRACTION TEST

SRRETA NIRRT I U333 30 506003030 3048 30 00 30 36 36 90 36 36 30 36 0 30 36 06 36 36 96 36 36 36 6 36 30 36 36 9 36 36 30 38 36 36 36 30 30 3 3 3 3 £ % %

TEST 36 SECTOR FRACTION TEST
i!!liiiill!l!!ii*i***li!l*ii**i!*i*li*!**il*il!*!illl!l!li!li!*!!lliiii*i
tsT3e: SCOPE

:MODULE TESTED 6092

:CLOCK THROUGH AN ENTIRE TRACK IN MAINT MODE WHILE

:CHECKING FOR THE PROPER OPERATION OF THE LOOK-RHEAD REGISTER AND

s THE SECTOR FRRCTION COUNTER. WHEN THE LRST WORD IS BEING TRANSFERRED
SECTOR AND FRACTION IS EQUAL TO 7777 TO INDICATE LAST WORD ON THIS TRACK --
*HANDLE END OF TRACK SPECIAL FOR THE LOOK-RHEARD REGISTER WILL CLEAR THE
*FRACTION BITS IF ANOTHER WORD IS CLOCKED. RSLA SHOULD INDICATE 7700 ON

s ANOTHER MAINTENANCE CLOCK.

MRTY4:  CLRDK :CLEAR DRIVE REGISTERS
000040 173524 BIS 40, ONCEE :SET FLAG BITS
003000 173516 BIC 23000, ONCEE
173520 CLR MCCNT -CLEAR MAINT CLOCK COUNTER
CLR R2 :CLEAR R2 FOR SECTOR COUNTER
MRIND SEND INDEX PULSE TO MR REG
MRCK cuecx MR REG
22701 :T0 EQUAL 22701
MRINT *INIT MAINT MODE
MRIND :1SSUE A MAINT INDEX PULSE
+T0 CLEAR THE DRIVE
MRCK s CHECK MRINT REG
22701 :T0 EQUAL 22701
HLT :MR=BRD GOOD=CORRECT ANS
-1SSUE 1024 MAINT CLOCKS TO STEP THROUGH THE RESYNC AREA
001000 173476 MOV 8512, ,REPT :COUNT TO STEP THRU RESYNC AREA
MRT4A: MRCLK :CLOCK THROUGH RESYNC
MRCK :CHECK MRINT ch
72701 170 EQUAL 7270
HLT MR = BAD cooo = CORRECT ANS
173400 TST JRSLA xs RSLA=TO O
BEQ L +4 :YES
HLT iLA :RSLA SHOULD=0 DURING RESPONSE
MRCLK :CLOCK MR REG
MRCK CHECK MR REG
22701 :T0 EQUAL 22701
HLT *BAD=MR cooo-com:cr ANS
173360 ggs aRSLn IESRSLR T0 0
HLT -Ln *RSLA SHOULD=0 DURING RESPONSE
173432 DEC REPT :LOOP THROUGH
BNE MRTHA :RESYNC AREA
:ONE MORE PULSE SHOULD CAUSE THE FIRST SECTOR PULSE
MRCLK :CLOCK MR WITH A 11 AND A 1
MRCK s CHECK MAINT REG FOR SECTOR PULSE
72301 nn SHOULD=72301
HLT :MR=BRD GOOD=CORRECT ANS
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SECTOR FRACTION TEST
MRT4B: MRCLK :CLOCK MR REG WITH A 11 AND A 1
MRCK :CHECK MAINT REG
22301 :T0 EQUAL 22301
ALT s MR=BAD cooo-connscr ANS
+SECTOR FRACTION BITS IN LOOK-RHEAD REGISTER SHOULD BE CLEARED (EGQUAL TO 0Q)
173322 MOV JRSLA, BAD :GET RSLA
MOV Re, GodD :GET CORRECT ANS
ggg ?gbo BAD IESTHE RSLA REG CORRECT
HLT ;RSLA=BAD GOOD=CORRECTANS
:STEP THROUGH THE PREAMBLE RREA AND SECTOR DATA
*AREA WHILE CHECKING THE SECTOR FRACTION
000244 173366 1S: MOV 8164. ,REPT :FOR FIRST FRACTION CHANGE
MRTYC: MRCLK :CLOCK MR REG WITH A 11 AND A |
173276 MOV SRSLA, BAD :GET RSLA
MOV R2,Go0D GET CORRECT ANS
ggz enb GOOD IESRSLR CORRECT
HLT ano-RSLn GOOD=CORREST ANS
173344 18: DEC REPT LOOP ON
BNE MRTHC PREAHBLE AREA
-ONE MORE CLOCK TO CAUSE THE SECTOR FRACTION TO CHANGE
MRCLK sCLOCK MR WITH R 11 AND A |
INC R2 - COUNT THE FRACTION
173250 MOV aRSLA, BRD :GET RSLA
MOV R2, 6000 GET CORRECT ANS
ggz enb GOOD ISSRSLA CORRECT?
HLT *RSLA=BAD GOOD=CORRECT ANS
:FIRST FRACTION CHANGES AFTER 164 MAINT. CLKS, THE REST
-CHANGE AFTER 40 MAINTENANCE CLOCKS
000076 173314 28: MOV 862. ,REPT :COUNT FOR WORDS IN A SECTOR
000047 173310 MRT4D: MOV 839. |REPT :COUNT FOR SECT FRACT TO CHANGE
MRTYE: MRCLK :CLOCK MR WITH A 11 AND A 1
173216 MOV JRSLA, BAD :GET RSLA
MOV Rre, GodD sGET CORRECT ANS
CMP 6600, BAD xs RSLA CORRECT?
BEQ 18 :YES
HLT RSLA=BAD GOOD=CORRECT ANS
173266 18: DEC REPT] :LOOP
BNE MRTYE
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DERSDB. P11 TST35 SECTOR FRACTION TEST

i;sg . ONE MORE CLOCK TO CAUSE THE SECTOR FRACTION TO CHANGE

1728 005720 104422 MRCLK :CLOCK MR WITH A 11 AND A I

1729 005722 Q22702 007777 CMP 7777 ,R2 :AT THE LAST SECTOR-LAST rnncrxon’

1730 005726 001472 BEQ MRTYF' *YES, FINISH THE SECTOR

1731 005730 005202 INC R2 :NO, ADD | TO FRACTION

1735 88?735 8&77 73162 4s: MOV JRSLA, BAD :GEY RSLA

17 7 27 00002 173162 CHP $2. 9RSDT *1S THIS DIRVE INTERLEAVED?

1734 00S744 001431 BEQ at :NO

1735 005746 032767 002000 173212 BIT ucxrxo ONCEE  ;HAS REPT GONE TO ZERO YET FOR THIS SECTOR?

1736 005754 001425 BEQ 128 * NO

1737 :RSLA NOW POINTS TO NEXT INTERLEAVED SECTOR BIT 9 IN ONCEE

1738 : INDICATES WHETHER RSLA SHOULD NOW BE BETWEEN

1739 :0000-3700¢(]1) OR 4000-7700(0).

1740 00S756 032767 001000 173202 BIT 88179, ONCEE ;SHOULD RSLA BE BETWEEN 0-3700

1741 005764 001004 BNE 9§ :YES

1742 005766 052767 001000 173172 BIS #8179, ONCEE :SET FOP NEXT PRSS

1743 00S774 DOON06 8R 108

1794 005776 092767 DOI000 173162 98: BIC $BIT9, ONCEE :CLEAR FOR NEXT PASS

1745 00600M 042702 004000 BIC 84000, R2 *MAKE EXPECTED RSLA LESS THAN 4000

1746 006010 0O040M B8R 13

1747 006012 062702 004000 108:  ADD #4000, R2 : COMPENSATE FOR INTERLEAVING

1748 006016 162702 000100 SUB $100, R2

1749 006022 (42767 002000 173136 SS: BIC oexrlo ONCEE  ;CLEAR FLRG FOR NEXT SECTOR

1750 006030 010201 128: MOV 600D GET CORRECT ANSWER FOR RSLA

1751 006032 020100 CMP cobo BAD IS RSLA CORRECT

1752 006034 00140! BEQ :YES

1783 006036 10400C HLT *RSLA=BAD GOOD=CORRECT ANS

1754 D060MQ 005367 173136 2s: DEC REPT :HAS SECTOR FRACTION REACHED 777

i;gg 006044 001310 BNE MRTHD *NO

i;ssg :CHECK FOR END OF ONE SECTOR OR BEGINNING OF NEXT

1759 006046 010203 118: MOV R2,R3

1760 0060S0 042703 177700 BIC £127700,R3 : CHECK SECTOR FRACTION

1761 006054 022703 000077 CHP 77 ,R3 mwmm

1762 006060 001402 BEQ 3% :YES

1763 006062 000167 177474 INP MRTYB :NO, BEGINNING OF NEXT

1764 006086 012767 000025 173110 3S: MOV $21. ,REPTI :SEYUP LOOP TO FINISH

1765 006074 012767 000001 173100 MOV ] REPT : THIS SECTOR

1766 006102 052767 002000 173056 BIS eBYTIO,ONCEE  ;REPT HAS GONE TO ZERO FOR THIS SECTOR

i;gg 006110 000167 177560 IMP MRTYE : LOOP

1769 006114 012767 000021 173060 MRT4F: MOV 817, ,hePT

1770 006122 104422 18: MRCLK :CLOCK MR WITH A 11 AND A |

1771 00el2d 017700 172770 MOV aRSLn BAD *GET RSLA

1772 006130 010201 MOV R2,GodD :R2 SHOULD=7777

1773 006132 020100 CMP cobo BAD 15 RSLA CORRECT-END OF DISK?

1774 006134 00140] BEQ : YES

1775 006136 104000 HLT :RSLA=BAD GOOD=CORRECT ANS (7777)

1776 006140 005367 173036 2%: DEC REPT :FINISH

1777 00B144 001366 BNE 15 - : LOOP
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RS11-RE04 MAINTENANCE MODE CIAGNOSTIC

SECTOR FRACTION TEST

1S =
LR SHOULC EGQUAL 7700 ON

EaECTOR AND FRACTION

— MRTHG:
4
60 700
13:
172724
es:

MRCLK
MOV
MOV

cHP
BEO

MRIND

MOV
CLR
cMe
BEQ
HLT
MRCK
22701
HLT

KO4

MRCY1l 27(732) 04-0CT-76 13:1i PRGE SO

10 7777 10 1 oxcnrs LAST WORD ON THIS TRACK
ANOTHER MAINT GLOCK.
,ctgcx MR WITHA 11 AND A |
JRSLA, BAD 1
%7700 GOOD 'GET coanzcr ANS
cgoo "BAD ISSRSLQ CORRECT?
'RELA=BAD GOOD=CORRECT ANS
: 1SSUE AN INDEX PULSE TO
:CLERR THE DRIVE
JRSLA, BAD 'GET RSLA
600D :GET CORRECT ANS
cgoo ,BAD ISSRSLR CORRECT?

:RSLA=BAD GOOD=CORRECT ANS
:CHECK MR REG

:T0 EQUAL 22701

:MR=BAD GOOD=CORRECT ANS
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TST37  ILLEGAL FUNCTION TEST

.o440e

042767 000040
032767 000002

012702 000003

010277 172622
017700 172630
012701 150600
020

104402 006276
010267 172642
016746 172636

052767 000002
104

042767 000002
017700 172510
012701 000001
052767 000002

042767 000002

172742
172734

172600

172566

172544
172534

3 IR I I M SIS 63T 33303 003 030
sTEST 37 ILLEGAL FUNCTION TEST
?;¥§;***;ES;E!******!*!***!*i**i!**ii*il!lii*ii*l**i!!**!**!*!*!!*!*****ii

;MODULE TESTED M?7759, M7770

s TEST ILLEGAL FUNCTION (ILF) IN RSER. SEND AN ILLEGAL

FbNCTION CODE T0_THE DRIVE CONTRO. REGISTER N%THOUT SETTING
THE GO BIT. THE "ILF* BIT SHOULD NOT BE S BIT

IS THEN SET. A CHECK IS THEN MADE FOR ”QTR“ QND “ERR” T0 BE

;SET IN THE DRIVE STATUS REGISTER (RSDS) AND “ILF* IN THE

DﬁéVE ERROR REGISTER (RSER). ALL ILLEGAL FUNCTION CODES ARE

s ILLEGAL FUNCTIONS RRE DETECTED ON M7759 BY £20-8

MRILF: CLRDK mmmmwmnmm%
BIC #B17S, ONCEE :CLERR CLOCK CNT FLAG
BIT #8171, ONCEE sWAS THERE AN EPP o
BNE HR r1 :YES DO NOT CHANGE "ILF"™ CCDE
MOV :SETUP FIRST "ILF* CODE
:PUT DRIVE IN nnxn?sngncz MODE
MRLF1: MROMD :PUT DRIVE INTO MAINT MODE
MRCK :CHECK MR REG TO
22701 :EQUAL 22701
MRINT : INIT MAINT MODE (CLEAR MRSP)
sASSERT A MAINTENANCE MODE DISK "INDEX™ PULSE
MRIND
MRLF2: MOV R2, aRSCSI :GEND "ILF* WITH THE -co" BIT
MOV aR40S, BRD *GET DRIVE STRTUS REG
MOV #150600,6000  :GET CORRECT ANS
ggz ?goo ,BAD Igsnsos CORRECT?
TYPE : .ASCIZ ¢15)<12>"ILLEGAL FUNCTION CODE SENT TO DRIVE=
MOV ha uonx *GET FUNCTION CODE
MOV WORK, - (&) :PUT WORK ON STACK
TYPES *TYPE STACK IN OCTAL - SUPRESS
BIS $BIT1,ONCEE :GET ERROR BIT SO ILLEGAL FUN DOESN’T CHANGE
HLT :RSDS=BAD GOOD=CCRRECT ANS
HLT 105
18: BIC $BIT1,ONCEE :CLERR ERROR FLAG
MOV JRSER’ BAD :GET RSER
MOV 1. GO0D *GET CORRECT ANS
CMP 600D, BAD oxo “ILF* SET IN RSER
BEQ 28 :YES
BIS $B8IT1,ONCEE :SET ERROR BIT
HLT :RSER=BAD GOOD=CORRECT ANS
2s: BIC #BIT1, ONCEE :CLEAR ERROR FLAG
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04-0CT-76 13:1i PAGE Se

:CLEAR THE DRIVE FOR THE NEXT "ILF™ CODE FASS

MRCILF: CLRDK

b15e38 oy

MOV
CMP
BEQ
006454 TYPE
000002 172426 E{%
000002 172416 1§%: BIC
172340 MOV
CLR
CMP
BEQ
000002 172376 BIS
006574 TYPE
HLT
000002 172314
000002 MRLF3: ADD
000011 CMP
BEQ
000021 CMP
BEQ
000031 CMP
BEQ
000051 CMP
BEQ
000061 CMP
BEQ
000071 CHP
BEQ
000101 CMP
BEQ
177304 JMP
ILFDON:

JRSDS, BAD
£10600, GOOD
00D, BAD
15

&é*wx ONCEE

$8IT1,ONCEE
aRSER, BAD

G00D

G0OD, BAD

2§

#BIT1,ONCEE
.42

#B8IT1, ONCEE

2%: BIC
GET NFXT ILLEGAL FUNCTION COE

#2,R2
sl R2
MRLF3
#1,R2
MRLF3

; CLEAR ERRORS
:GET RSOS REG
:GET CORRECT ANS
Dég "ATA" AND "ERR" CLEAR IN RSDS?
; -ASCIZ <15X<12>"ATR AND ERR IN RSDS SHOULD CLEAR WITH I

; RSDS=BRD GOOD=CORRECT ANS
:CLERR ERROR FLAG

:GET RSER

:GET CORRECT ANS

DID ILF CLERR IN RSER

; YES
SET ERROR BIT

:.ASCIZ <15><12>"ILF IN RSER SHOULD CLEAR WITH INIT*
;RSER=BAD GOOD=CORRECT ANS
:CLEAR ERROR BIT

; UPDATE ILF
: 1S THIS_A ILF CODE
s NO-UPDRTE IT

;FINISHED ALL ILF CODES GET OUT
:START NEXT ILF FUNCTION
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TEST NO-OP CODES 1 AND 21

5 JERRIEIRIE 30 0000 30 36 36 96 96 36 36 36 36 36 26 36 36 6 36 36 38 9636 30 0 36 96 36 36 36 3 36 36 36 36 36 36 96 36 36 36 38 96 36 38 36 36 % 36 36 36 36 36 36 30 36 38 6 36 30 36 30 3 3 36 36 4 ¢

s TEST 40 TEST NO-OP CODES 1 AND 21
L R R AL

tstyo: ScoPe
+MODULE TESTED M?759
MRCP:  CLRDK :CLEAR RLL onxvs nsclsrens
000004 172220 BIC #BIT2, ONCEE :CLEAR ERROR FLAG
MROMD :POT oaxvs INTO MAINT MODE
MRCK :CHECK MR REG T0
22701 'EQUAL 22701
MRINT :INIT MAINT MODE (CLEAR MRSP)
ssno INDEX PULSE
000010 172202 BIT #BIT3, ONCEE ' TESTING CODE I
BNE 3% ‘N0 CODE 21
000001 172104 MOV 81, 3RSCS1 :LORD NO-0P FUNCTION
000001 172212 MOV 81 WORK :LOAD NO-OP FUNCTION
172106 TST aRSER :ANY ERRORS
EEQ 18 :NO
012252 JSR PC, NOPERR STYPE IT
HLT 108 :TYPE ERROR
010600 172086 1S: ggg séusoo,ansos xgsnsos CORRECT ,
012234 JSR PC, NOPERR *RSDS SHOULD
HLT 0% :EGUAL 10600
000004 172124 28%: BIC $BIT2, ONCEE : CLEAR sanon FLAS
A Y
s TEST NO-OP FUNCTION CODE 21 ] o
000010 172116 BIS #8173, ONCEE s TEST TESTING coas.al FUhc
000021 172136 38: MOV 21, WORK ;LORD CODE_21 .
000021 172014 MOV 21 JRSCS! :LORD FUNCTION .
172024 525 agstn ngv ERRORS?
012170 JSR-  PC,NOPERR ‘YES, TYPE ERROR
HLT 1D§ :ERROR DURING NO-OP Funcxxon
010600 172004 4S: ggg géosoo,ansos Igsnsos CORRECT =
012152 JSR PC, NOPERR : TYPE ERROR
HLT 104 *RSDS SHOULD=10600
0000I4 172042 5§: BIC #14, ONCEE :CLERR TEST BITS
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1925 ililii!!!ililil!liiii!i!»“!il!ii!!ilﬂl!iiiil!ili!l!lli!lli!ll!i!li’!!ifl{l
1827 STEST 41 TEST NO-OP FUNCTION WITH ERROR BITS SET
1928 !lll!i!l!lllil!llll!ilillllil*!lillilii*!lll!ii!l!ill’!lliiil!l!!l*iiifii
i% 007124 104430 tstyl: SCCPE

13831 :MODULE TESTED M?7759

1932 007.26 104414 MRCPER: CLROK ;CLEAR ALL REGISTERS

1933 007130 104416 MRDND :PUT DRIVE INTO MAINT MOCE
1934 007132 104420 MRCK :CHECK MR REG

1935 Q07134 0:2751 22701 Y0 EQUAL 22701

1835 00713% 104424 MRINT :INIT MAINT MOCE (CLEAR MRSP)
ig 007180  10M430 MRIND :SEND INOEX PULSE

1§39 007142 012777 172777 171744 MOV 8-1, JRSER :L0AD RSER WITH ERRORS

1940 DB071S0 116701 172010 MOVB  LNCMP,GOOD ;GET DRIVE UNDER TEST

1941 0071SM 017700 171736 MOV SRSAS . BRD :GET RSAS REG

1942 007160 020100 CNP GOOD, BAD ;DID ATR BIT SET CAUSED BY ERROR
1943 007162 OC1427 BEQ 1$ S YES

1994 007164 104402 007170 TYPE .42 : RSCIZ <15)(12>"SET ERRORS IN RSER-FSAS 1S INCORRECT"
1945 007240 104000 HLT *RSAS=BAD GOOD=CORRECT ANS
194 007242 012767 000001 171744 1S: MOV 81 WORK :SETUP FOR NO-OP CODE 1

1947 007250 032767 000010 171710 BIT 81 T3, ONCEE :TESTING CODE 217

1948 007256 00100 BNE 2 : YES

1949 007260 012777 000001 171612 NOV 81,3RSCS] :SEND NO-OP CODE 1

1950 DO7266 000406 BR 3s’ CHECK FOR monc

1961 007270 012767 000021 171716 28: MOV 821, WORK SETUP FOR CODE 21

1952 007276 012777 000021 171574 MOV 821 JRSCSI :SENT NO-OP CODE 21

1563 007304 017700 171604 3s: MOV 3RSER, BAD :GET RGER REG

t984 9297310 012701 177017 MOV nml? GOOD  :GET CORRECT ANS

.¥S 0073i4 020100 CMP 600D, BRD om RSER CHANGE WITH NO-OP
i%6 007316 00141l BEQ 4§ :NO

1957 007320 104402 007324 TYPE _+2 : ASCIZ <15>(12>"RSER "

1958 DO73™ ON7H? 012022 JSR AC,CHG

1969 [O740  10M000 HLT RSER-BQD GOOD=CORRECT ANS
1860 097342 017700 171550 4§: MOV SRSAS, BAD RSRS

1961 007346 116701 171el2 MOVB  LNCMPGOOD GET CORRECT ANS

1962 007352 (020100 cMP GOOD, BRD xsnsnscomecr

1963 007354 00141} BEQ c§ ‘YES

1964 007356 | M402 00736c TYPE 42 : ASCIZ <15><12>"RSAS ™

1965 007372 004767 011764 JSR PC,CHG :TYPE ERROR )
1966 007376 1040C0 HLT RSAS=BAD GOOD=CORRECT ANS
1967 007400 017700 '171506 5§: MOV 3RSDS, BAD :GEY RSDS

1968 00740M 012701 150600 MOV £150600,G000  ;GET CORRECT ANS

1969 007410 020100 CHP G000, 8ad mo RSDS CHANGE

1970 007412 0O1411) BEQ &S

1971 DO7414 104402 007420 TYPE L 4+2 nscrz ¢15>¢12>"RSDS *

1972 007430 004767 011726 ISR P, CHG : TYPE ERROR

1973 007NN mqnc? HLY *RSDS=BAD GOOD=CORRECT ANS
1974 00743 032767 000010 171522 6$: BIT 8173, ONCEE : TESTING CODE 21

1975 (007444 001005 BNE 78 s YES, GET OU

1976 007446 052767 000010 171512 BIS 88173, ONCEE :S£T' CODE 21 FLAG

1877 007454 000167 177446 IMP MROPER :TEST CODE 21

1978 (00794&0 042767 000010 171500 7§: BIC $8173,ONCEE :DONE CLERR FLRG AND CONT.
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DERSDB.PII TSTH2  BLIOCK SEARRCH TEST |

19.’9 X111 222222122 S22 2SRRI IITISL2S 2222822222222 T g
380 s TEST 42 BLOCK SEARCH TEST 1
981 iiilii!lilll!l!I!i’lilil!!!llillllll!ll!l!llll!llll!lilllllllll!l!lllii!l
00™466 108400 tsty2: SCOPE

+MODULE TESTED: M7759, M?754, M7771, M?770

R DRIVE SERRCH FUNCTYCN IS SGIVEN TO THE DRIVE FOR SECTOR 3.
:(SECTOR 4I, IF SECTOR INTERLEAVING IS ENABLED) THE
:POSITIONING IN PRIGRESS BIT (PIP) AND THE DRIVE RERDY BIT
:(DRY) IN THE DRIVE STATUS REGISTER (RSDS) RRE CHECKED. THE
: ADCRESS CONFIRM BIT (AC) IS ALSO CHECKEE.

R

007470  104M1M4 MRSRCH: CLRDK :CLEAR ALL REGISTERS
007472 0S2767 000040 171486 BIS 8BITS, ONCEE :SET CLOCK FLAG
007500 104416 MROMD PUTADRIVE INTO MAINTENANCE MOE
007502 104420 MRCK :CHECK MR REG
007508 (22701 22701 : 70 EQUAL 22701
007506 04424 MRINT INIT MR REG (CLEQR MRSP)
007510 104430 MRIND ;CLOCK_INDEX PULSE IN RSMR
007512 012777 000003 171370 nov 83, 3RSDA oo,e SEARCH FOR SECTOR 3 OR 41
007520 022777 000002 171400 82, JRSOT : IN"ERLEAVED?
2000 001403 eso s :NO SECTOR 3
2001 007830 012777 COCM™L 171352 MOV 841, I;RSDA :YES SECTOR 41
2002 00753% 012777 000031 17133 N8 MOV cax,anscsx :LORD SEARCH COMMAND (M7753)
| 2003 007544 10W426 DSCK : CHECK RSDS
2004 00754 (030400 30400 : 70
2005 007550 10%C00 HLT wwwmwammmwmo
2006 ‘BE O FOR R DRIVE SEARCH CMD
2007 007552 012767 021506 171422 MOV 821506, REPT ;STEP THROUGH 3 SECTORS
2008 007560 [D4u22 18: MRCLK :CLOCK MR
| 2009 007562 10+426 DSCK :RSDS SHOULD NOT
| 2010 007564 030400 30400 : CHANGE TILL CLOCKING IS COMPLETED
. 2011 007566 104000 HLT 270 REAC secosa
. 2012 007570 00S367 171406 oec REPT .KIEP CLOCKING TILL
2013 007574 (001371 BNE 18 -SECTOR 3 ms BEEN REACHED
, 2old -NOTE RDD ona nops CLOCK PULSE TO LOOP cou~
| 2015 007576 104422 MRCLK -CLOCK MR REL
2016 007600 104426 DSCK :CHECK FOR “ATA™ AND *
2017 007602 110600 110600 :T0 BE SET IN RSDS FOR
I 2018 007804 104000 TR§ SEARCH FUNCTION SHOULD BE COMPLETED
2019 007606 104230 17128M CHP 8104230, 3RSCS1  ;SET RSCSI1
2020 007614 001401 BEQ 28 :5C IN RSCS SHOULD SET BECAUSE OF
2021 007616 104140 HLT 10S!RS conm.erso SEARCH FUNCTION
. 2022 007620 016777 171336 171270 28: MOV UNITSV,3RSAS  ;CLEAR RTA
2023 007626 005777 171264 157 JRSAS :DID ATA CLEAR BY WRITING INTO IT?
2024 007832 001401 BEQ ;
2025 00764 104140 HLT 10S!RS :RSRS SHOULD=0
2026 007636 022777 004230 171234 38: CHP 04230 JRSCS1 ;oxo 6C CLEAR BY CLERRING
2027 007644 00IN01 BEQ s “ATR™ YES
' 2028 007646 104140 HLT -os'ns ' NO
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BLOCK SERRCH TEST 2

RRRRRRERRREEERRRERERRRERE R RE RN T30 000053303 03 063030 00 3030 30 2 00 38 30 30 6 2 24 30 4

sTEST 43 BLOCK SERARCH TEST 2
L T T T T TP T TR T T T Y BT R T T Y PP T ey e es

tsT43: SCOPE

;MODULE TESTED: M7759, M7754, M?771, M7770

s THIS TEST INITIALIZES A BLOCK SEAREH FUNCTION FOR SECTOR 0. HHEN THE DRIVE
: 1S CURRENTLY AT THE DESIRED SECTOR. THE BLOCK SEARCH FUNCTION

:SHOULD NOT BE COMPLETED UNTIL THE DRIVE MAKES A COMPLETE REVOLUTION

sAND RERCHES THE BEGINNING OF THE DESIRED SECTOR.

MRSRC: CLRDK ;CLERR ALL REGISTERS
Q0004 171304 8IS 8BITS, ONCEE :SET CLOCK FLAG
MRDMD : PUT DRIVE INTO MAINTENRNCE MOE
MRCK :CHECK MR REG
28701 :T0_EQUAL 22701

:INIT MR REG (CLEAR MRSP)
:ASSERT xnogg PULSE TO INITIALIZE THE DRIVE

MRCK :CHECK MR REG TO EQUAL
sf?oz : 22701
:STEP runu RESYNC PERIOD
001000 171272 8512, REPT
000040 171250 axs $BITS  ONCEE s TYPE OUT CLOCK COUNT IF AN ERROR OCCURS
MRRT1: MRCLK mwmm
MRCK : CHECK FOR
72701 :CORRECT DATA
HLT :MR = BRD GOOD = CORRECT DRTA
MRCLK :CLOCK MR REG
MRCK :CHECK FOR
22701 : CORRECT DARTA
HLT :ERROR WHILE CLOCKING THROUGH RESYNC PERIOD
171240 DEC REPT rxuxsn COPING
BNE RT1 oucu RESYNC PERIOD
- ONE MORE CLOCK PULSE SHOULD nsséar secroa PULSE SP = O
MRCLK -CLOCK MR REG
MRCK MR SHOULD
72301 :EQUALS 72301
: MR=BAD cooo-conascr ANS
HRCLK s CLOCK
MRCK s CHECK
22301 : 10 sounL 22301
HLT :MR=BAD GOOD=CORRECT ANS
000100 171210 MOV #100, REPT 1STEP INTO SECTOR G
28: MRCLK sCLOCK MR REG
171202 DEC REPT :00 100 TIMES
BNE 28 :DONE YET? NO BR
000031 171070 uS: MOV £31,RSCS1 :LORD SEARCH COMMAND (M7753) FOR SECTOR O
DSCK : CHECK RSDS
30400 :T0 EQUAL 30400
HLT :PIP SHOULD BE SET AND DRY SHOULD

:BE O FOR A_DRIVE SEARCH CMD
021506 171156 MOV 421506, REPT ;STEP 3 SECTORS BEYOND SECTOR O




L o=
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Pil 43
2083 010024 104422
2084 010006 104426
010030 030400

2086 010032 104000
2087 0100 005367
2088 010040 001371
2089
2090 010042 104430
2091 010044 104420
2092 01004¢ Dc2701
2093 010050 104000
20N
2095
20%
2097 010052 012767
2098 0100B0 052767
5100 010073 1o4do0
5101 Oloors boe7b)
2102 010074 104000
2103 0I0076 104422
2109 0I0100 104420
2105 010102 022701
2106 OQICI0Y 104000
2177 010106 005367
.08 010112 0013eS
2109
2110
2111
2112 010114 104422
2113 010116 104420
2114 010120 072301
2115 0I0I22 10400C
2116 01014 104422
2117 010126 104420
2118 010130 022301

13 0i0132 104000
¢lE]
2122 010134 104422
S5 has
5153 Bidide 159800
2126 010144 022777
glg7 Qiis2 004D
2128 0I0I54 10M4]
2129 010156 016777
2130 DI0IEH 00S777
2131 010170 0OI40l
2132 010172 104140
2133 010174 022777
2133 010202 0OINO]
2135 010204 104140
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BLOCK SEARCH TEST 2

e MRCLK ;CLOCK MR
CSCK 1RSDS SHOULD NOT
30400 {CHANGE TTLL CLOCKING IS COMPLETED
} HLT :T0 REACH SECTOR 3
171142 DEC  REPT tVEEP CLOCKING TILL
ENE IS :SECTOR 3 HAS BEEN REACHED
;ASSERT INDEX PULSE T0 SIMULATE tHE BEGINNING OF THE NEXT REVOLUTION
MRCK ;CHECK MR REG TO EQUAL
22701 182701
ALT
;STEP THRU RESYNC ERIOD
Qo008 174122 MOV #5]2.,REPT
000040 171100 BIS ~ aBITS,ONCEE  ;TYPE OUT CLOCK COUNT IF AN ERROR OCCURS
MRWR1: MRCLK :CLOCK MR REG
MRCK i CHECK FOR
72701 connscr DATA N
HLT = BAD'C00D = CORRECT DATA
MRCLK i CLock TR _ReG
MRCK s CRECK FOR
22701 : CORRECT DATA
HLT ;ERROR WHILE CLOCKING THROUGH RESYNC PERIOD
171070 DEC  REPT ;€ INISH LOOPING
BNME  MRWRI } THROUGH RESYNC PERI0D
;ONE MORE CLOCK PULSE SHOULD RSSERT SECTOR PULSE
;SP=0 EQUALS SECTOR PULSE
MRCLK ;CLOCK MR REG
MRCK MR SHOULD
75501 EQURL 72301
HLT MR=BAD GOOD=CORRECT ANS
MRCLK 1CLOCK MR REG
MRCK s CHECK MR
22301 ;70 EQUAL 22301

;MR=BAD GOOD=CORRECT ANS
; NOTE RDD ONE MORE CLOCK PULSE ToctggP COUNTER

K MR REG
??Cgou s CHECK FOR “RTR‘ RND “DRY“
HL? SSQEEHSF TION SHOULD BE COMPLETED
104230 170726 cHP #104230, JRSCS1 SET RSCS1
BEQ 2$ IN RS SHOULD SET BECRUSE OF
HLY 10S!AS ETED EARCH FUNCTION
171000 170732 ¢2§: MOV UNITSV, 9RSAS
170726 TST oRSAS DID RTR CLERR BY WRITING INTO IT?
BEQ 33 s YES
HLT !DS!AS ;RSAS SHOULD=0
004230 170676 38: ggz 84230 oRSCS1 DIDRSC EEERR BY CLERRING

HLT 'DS'RS ; NO
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REGISTER MODIFIED REFUSED (RMR) ERROR TEST (RSCS!)

§ TN I I U000 0B J 00 I I 363 06063060046 3630 36 3690 9030000600330 00 00630 00 0 333
s TEST 44 DISK REGISTER MODIFIED REFUSED (RMR) ERROR TEST (RSCS1)
f§;=:lligéasgill!*i!iill!!lli!!****lll*iii*!ii!i!li*l!*i*l**i**llillliii*i

s MODULE TESTED M7759, M775S5, M?770
sRMR EPROR IS CAUSED'BY WRI'TING INTO RSCSI WHILE DOING A BLOCK SEARCH FUNCTION
:CHECK RMR DECODER, E12, M7755, IF THIS TEST FAILS

RMRC1: CLRDK ;CLEAR ALL DRIVE REGISTERS
170746 BIC #BITS,ONCEE :CLEAR CLK CNT FLAG
MRDMD s PUT DRIVE INTO MRINT MODE
MRCK s CHECK MR 10
22701 tEQUAL 227 01
MRINT s INIT MAINT MODE (CLEAR MRSP)
170652 MOV 81, IRSDA :LOAD RSDA
170634 MoV #3],2RSCS1 :LOAD BLOCK SEARCH FUNCTION
DSCK s CHECK RSDS
30400 : T0 EQUAL 30400
HLT sORY IN RSDS SHOULD BE

sCLERRED FOR DRIVE WAS

s ISSURED A BLOCK SEARCH FUNCTION

;RSDS=BAD GOOD=CCRRECT ANS
170620 MOV #11,dRSCS1 sLOAD A CLEAR FUNCTION

sTHIS SHOULD CAUSE AN RMR

sERROR FOR DRIVE WAS BUSY

:WHEN CLEAR COMMAND WAS GIVEN

MOV JRSER, BAD :GET RSER REG
MOV 84, GOOD SGET CORRECT ANS
CMP cobo BRD ,om RMR SET IN RSER?
BEQ s YES
TYPE mm
TYPE .42 « .RSCIZ "RSCSL”
HLT RSER=BAD GOOD=CONNECT ANS
1$: DSCK s CHECK RSDS 10
150600 s 6880
HLT S0S= =CORRECT ANS
170550 gEnz séowaao,anscm :DID coanscr BITS SET IN RSCSI
HLT DS RE S1 SHOULD=104230
nsos SHOULD=150600
*RSER SHOULD=Y
170546 28: CMP ¢1, 3RSDA :DID CLR CLEAR RSDR
BEQ 4§ ,NO
HLT 1DR RSDA SHOULD=1
y§: CLROK :CLERR ALL Rscxsrsns
ST JRSER :RSER SHOULD CLERR
BEQ 38 ;RSER 0K
HLT 105 :RGER D=0

FOR THE
sCLEAR BIT WAS LOADED IN RSCS2

170512 3§: cHP #4200, 8RSCS! sRSCS1 SHOULD=4200 FOR THE
BEQ .4 :CLEAR BIT WAS LOADED IN RSCS2
HLT '0S sRSCS1 SHOULD=4200
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5143
2191
2132 010372
2193
21
2195
21%
2187 010374
298 01037¢
2133 010400
ce00 010402
gc0l 010404
2ede 010406
2203 010414
2 glo422
205 010424
2206 010426
e207
2209
2210 010430
221l
g2le
2213
2214 010434
215 010440
2elb 010444
2217 010446
2218 010450
2219 010454

010466
geel 010470
cece 010472
gce3 010474
2eed 010476
2225 010504
geeb 010506
g2c?
2cc8
goed 010510
ggg? 0%0515
£c32 813%52
2233 010524
c24 010530
2235 010532
223k
2237 0105
2238 010s42
€239 0105
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000001
000031
170454
170454
000004
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010460
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000001
170364

004200
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REGISTER MODIFIED REFUSED (RMR) ERROR TEST (RSDA)
; 2223133222 IELILLIYSSLELI ISR LELL L
' TEST 4S DISK REGISTER MODIFIED REFUSED (RMR) ERRCR TEST (RSDA)
!ll'*ii!Nl!!il"ll'!*!i*!!illiii'll"l!l'il'!'ll'!liil!i!ii!llii!*ililiill!!!!liliili
tstus: scope
:MODULE TESTED M?755 M?759 M7770
:RMR ERROR IS CAUSED BY WRITTING INTO RSDA WHILE DOING A BLOCK SEARCH FUNCTION
RMRC2: CLRDK :CLEAR ALL DRIVE REGISTERS
MRDMD :PUT DRIVE xnro MAINT MODE
MRCK :CHECK MR REG TO
22701 ‘EQUAL 22701
MRINT : INIT MAINT nooe (CLEAR MRSP)
170474 MOV #1,JRSDA :LORD RSDA
170458 MOV s3], IRSCS1 :LOAD BLOCK SERRCH FUNCTION
DSCK : CHECK RSDS
30400 : 70 EQUAL 30400
HLY :DRY IN RSDS SHOULD BE
:CLEARED FOR DRIVE WRS
:TSSURED A BI.OC( SEFRRCH FUNCTION
Rsns-sao GO(D= LORRECT ANS
CLR aRSDR MODIFY RSDR
:THIS SHOLLD CfUSE AN RMR
ERROR FCR DRIVE WAS BUSY
WHEN COMMAND WAS GIVEN
MOV 3RSER, BRD :GET RSER REG
MOV 84 600D :GET CONRECT ANS
CMP GodD, BAD :DID RMR SET IN RSER?
BEQ 18 :YES
TYPE  ,TRMR
TYPE  ..+2 ASCIZ "RSDA"
HLT nssn-eno cooo-coanscr ANS
18: DSCK : CHECK RSDS TO
150600 :EQUAL 150600
HLT :RSDS= ano GOOD=CORRECT ANS
170374 ggg géoqaao,aR5051 Dég CORRECT BITS SET IN RSCS!
HLT 105 *RSCS1 SHOULD=104230
:RSDS SHOULD-SDHDD
RSER SHOULD=Y
170372 28: ggg :%,aason oéo CLR CLEAR RSDR
HLT DA :RSDA SHOULD=!
y§: CLROK CLEAR ALL REGISTERS
ST 3RSER RSER SHOULD CLEAR
BEQ 38 :RSER OK
HLT 1DS *RSER SHOULD=0 FOR THE

:CLEAR BIT WAS LOADED IN RSCS2

170336 3%: CHP #4200, JRSCS! tRSCS) SHOULD=4200 FOR THE
BEQ .44 ;CLEAR BIT WAS LOADED IN RSCS2
HLT !0S sRSCS1 SHOULD=4200
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DISK REGISTER MODIFIED REFUSED (RMR) ERROR TEST (RSER)

§ SRR I I BB B3I 3030 B30 00300 S0 3403030900003 0 00 0 D003 30 000 30 3 0 000000 3
s TEST 4 RISK REGISTER MODIFIED REFUSED (RMR) ERROR TEST (RSER)
?g;zgiilggssélﬁiiiili*iii***i*iii*li*&&*i***i*ii&i!*ii;iiiiiiiiiifiiiiiii*

sMODULE TESTED M7759, M7755, M7770
:RMR ERROR 1S CAUSED'BY WRIITING INTO RSER WHILE DOING A BLOCK SEARCH FUNCTION
:CHECK RMR DECODER, E12-M7755,IF THIS TEST FAILS.

RMRC3: CLRDK :CLEAR ALL DRIVE REGISTERS

000040 170406 BIC 8BITS, ONCEE :CLEAR CLOCK COUNT FLAG

MRDMD :PUT DRIVE xuro nnxnr MODE

MRCK :CHECK MR REG T

22701 *EQUAL 22701

MRINT *INIT MAINT MODE (CLEAR MPSP)
000001 170312 MOV 81, 3RSDA :LOAD RSDA
000031 170274 MOV s3], 3RSCS1 Lono BLOCK SEARCH FUNCTION

DSCK : CHECK RSDS

30400 :T0 EQUAL 30400

HLT :DRY IN

RSDS SHOULD

sCLEARED FOR DRIVE WAS

s ISSURED A BLOCK SEARCH FUNCTION
1 RSDS=BAD GOOD=CORRECT ANS

1?7777 170274 MOV 8-1,dRSER :MODIFY RSER

s THIS SHOULD CAUSE AN RMR

ERROR FOR DRIVE WAS BUSY

WHEN COHM&EE WAS GIVEN

170270 MOV 3RSER, BAD ;csr RSER
000004 MOV #4.GoOD :GET CORRECT ANS
CMP 6odD, 8D :DID RMR SET IN RSER?
BEQ 1% :YES
021433 TYPE  ,TRMR
010644 TYPE  |.+2 : LASCIZ “RSER”
HLT RSER=BAD GOOD=CORRECT ANS
18: DSCK :CHECK RSDS 10
150600 ,EounL 150600
HLT RS0S=BAD GOOD=CORRECT ANS
104230 170210 ggg :goqaso,anscsx oég CORRECT BITS SET IN RSCS1
HLT 10S nscs1 SHOULD=104230
:RSDS SHOULD=150600
:RSER SHOULD'H
4§: CLRDK : CLERR ALL REGISTERS
170212 157 JRSER nssa SHOULD CLEAR
BEQ 3s RSER OK
HLT 105 RSER SHOULD=0 FOR THE
:CLEAR BIT WAS LOADED IN RSCS2
004200 170164 3S: CMP #$4200,3RSCS1  ;RSCS! SHOULD=4200 FOR THE
BEQ .44 :CLEAR BIT WAS LOADED IN RSCS2
HLT iDs *RSCS1 SHOULD=4200
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DERSDB.P11 TST47  DISK REGISTER MODIFIED REFUSED (RMR) ERROR TEST (RSAS)

8391 l!i!!il!l!i!lll!lillll!li!!l!lli!llillil*l*l!*lli!!*l!i!lli!!i*!llllii*!!

2092 STEST 47 DISK REGISTER MODIFIED REFUSED (RMR) ERROR TEST (RSAS)

€283 ll!!ii!lll!!l!l!illl&!!llil*!il*l!ll!l!*illil**l*i*i**l**ili!ii!ii!!*ﬂ*l

sggg 010720 104400 tsty7: scoPe

229% :MODULE TESTED: M7759, M?755, M7770

2297 RMR ERROR SHOULD NOT'SET BY'WRITTING INTO RSRS WHILE DOING A BLOCK SEARCH FUNCTION

gggg :IF TEST FRILS, CHECK RMR DECODER E12-M775S.

2300 010722 104414 RMRCY: CLRDK :CLEAR ALL DRIVE REGISTERS

2301 010724 104416 MRDMD :PUT DRIVE INTO MAINT MODE

2302 010726 104420 MRCK :CHECK MR REG TO

2303 010730 022701 22701 *EQUAL 22701

2304 010732 104424 MRINT *INIT MAINT MODE (CLEAR MRSP)

2305 010734 012777 000001 170146 MOV 8] JRSDA L0 D RSDA

ts06 010742 012777 000031 170:30 MoV #3],3RSCS! LOAD BLOCK SEARCH FUNCTION

2307 010750 104426 DSCK ,cnscx RSDS

2308 010782 030400 30400 T0 EQUAL 30400

2309 010754 104000 HLT *DRY IN RSDS SHOULD BE

2310 :CLEARED FOR DRIVE WRS

2311 xssuneo A BLOCK senncu FUNCTION

2312 :RSDS=BAD GOOD=CORRECT ANS

2313 010756 005077 170134 CLR JRSAS WRITE INTO RTTENTION SUMMARY REGISTER.

2314 sSHOULD BE NO RMR ERROR BECAUSE

2315 :WRITING RSAS IS ALLOWED ANYTIME.

2316 010762 017700 170126 MOV JRSER, BAD *GET RSER REG

2317 019766 012701 000000 MOV %0 600D :GET CORRECT ANS

2318 016772 020100 CMP 6000, BRD :DID RMR SET IN RSER?

2319 010774 001435 BEQ 18 no

2320 010776 104402 011002 TYPE  ,.+2 2 ASCIZ ¢15>¢12>“RMR ERROR SHOULD NOT SET WHILE WRITING

2321 011066 104000 HLT :RSER=BAD GOOD=CORRECT ANS

2322 011070 104426 18: DSCK : CHECK RSDS T0

2323 011072 030400 30400 saunL 30400

2329 011074 104000 HLT RSDS=BAD GOOD=CORRECT ANS

2325 011076 00423: 167774 CMP $4231, JRSCS1 oxo CORRECT BITS SET IN RS.SI

2326 011104 O00I40! BEG 4§ :YES

2327 011106 104040 HLT 105 RSCS1 SHOULD=4231

2328 nsos suomo 30400

2329 SE OULD=0

2330 011110 10441M4 4S: CLRDK CL AR ALL REGISTERS

2331 Q11112 005777 167776 ST JRSER °R SHOULD CLEAR

2332 011116 001401 BEQ 3% ;nsLa

2333 011120 104040 HLT DS :RSER SHOULD=0 F

23N :CLERR BIT WAS Lonoeo IN RSCS2

2335 011122 022777 004200 167750 3$: CMP $4200,3RSCS1  ;RSCS1 SHOULD=4200 FOR THE

233% 011130 001401 BEQ L+ sCLERR BIT WAS Lonoeo IN RSCS2

2337 011132 104040 HLT DS *RSCS1 SHOULD=4200
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DERSDB.PLI
2338
2339
2340
2341 011134
2342
2343
2344
2345
2346
2347
2348
349
2350
2351 011136
2352 011140
2353 0l1l4e
2354 Ol11'4
2355 011146
2356
2357 011150
2358
2359 011156
2360 011164
2361 011166
2362 011172
2363 011176
23ty 011204
2365 011206
€366 011210
2367 011214
2368 011216
2369 011220
2370 0lleee
2371 0lle3e
237¢ 011236
2373
2374
2375 0Qllag4e
2376 0llg4e
2377
€378 011252
2379 011254
2380 011256
2381
2382 011260
2383 011266
2384 011270

e —— &ttt 1 St . bttt .

TSTS9

104400

104414
104416
104420
022701
104424

012777

012767
005001
010177
00S777
032777
00100S
005201
006167
103460
000763
012777
010167
010177
005077

017700
0s2701

020100
001401
104000

022777
001401
104004

JO5

RS11-RSC4 MAINTENANCE MODE DIAGNOSTIC  MACYLL 27(732) 04-0CT-76 13:1i PAGE 62
DRIVE SELECT TEST

V77777
000401
167710

167716
010000

170000

004000
167766
167644
167646

167634
010100

160200

167732

170030

167676

167652

1676le

3 S I 3 203 003 33 SRR I I I R R ¥
s TEST SO DRIVE SELECT TEST
ig#*s!!i;ig;éi!l!l**l**i*******!!*!!*i**i*!!4**!ii!!l!*lili!li!i*!!l!il*!l
s C

;MODULE TESTED: M7755

i THE PROGRAM LOADS A DRIVE REGISTER, OF THE DRIVE LNDER TEST, TO ALL ONES.
i THE PROGRAM THEN FINDS A NON-EXTSTENT DRIVE AND TRIES T LOAD IS
'REGISTER WITH ALL ZEROS. THIS SHOULD CAUSE "NED

1CET IN RSCss, THE PROGRAN RE-SELECTS fHE BRIVE UNDER TEST AND CHECKS
:1TS REGISTER TO SEE IF IT WAS MODIFIED. 1T SHOULD CONTAIN ALL ONES.
ICHECK UNIT NO. COMPARATOR, E19-M7755 IF TEST FAILS

MROSEL: CLRDK ;CLEAR ALL REGISTERS
MROMD :PUT DRIVE INTO MAINT MODE
MRCK :CHECK MAINT REG
22701 : 70 EQUAL_22701
MRINT :INITIALIZE MAINT MODE (CLEAR MRSP)
:BY SENDING 2 CLOCK PULSES
MOV ¥-1,aRSOA :LOAD DISK ADDR REG OF DRIVE UNDER TEST

:SERRCH FOR NON EXISTENT DRIVES
MOV 401 , WORK

CLR GOOD
18: MOV GOOD, IRSCS2 Lono UNIT NO

15T JRSER IS THIS A NED?

BIT #8IT12,3RSCS2  ;CHECK

BNE 28 s YES

INC GOOD : UPDATE UNIT NUMBER

ROL WORK :KEEP LOOKING FOR NED

BCS NEDDON :COULD NOT FIND ANY NON EXISTENT DRIVES

BR 18 sLOOK FOR NED

2s: MOV #4000,3RSCS1  ;CLEAR NED

MOV 600D, WORK | :SAVE NED NUMBER

MOV GOOD ' dRSCS2 :LORD UNIT & OF NED INTO RSCS2

CLR JRSOR sWRITE INTO A NON EXISTENT DRIVE REG
s THIS SHOULD CAUSE NED TO
:SET IN RSCS2

MOV JRSCS2, BAD :GET RSCS2

BIS 10100 GOOD :PUT CORRECT ANS IN GOOD
:BY SETTING NED AND IR

CMP GOOD, BAD - 1S RSCS2 CORRECT?

BEQ .44 *YE

HLT *RSCS2=BAD GOOD=CORRECT ANS

CMP #160200,3RSCS1 ;IS _CS1 CORRECT

BEQ .44 :YES

HLT DA : TRE SHOULD BE ssr IN CS1 BECAUSE
*OF NED ERROR IN RSCS2

tRSCSI SHOULD=160200
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OERSDB.PL1 150
2387 0Qllg7e 005777
2388 011276 00140l
2389 011300 104100
2330 011302 118777
2391 011210 0387?77
2332 011316 001401
2393 011320 104040
23
c3%5 011322 016777
23% 011330 022777
2397
2398
2399 011336 001443
2400 011340 104004
401 011342 016700
402 011346 016701
2403 011352 104000
404 01135% Q00434
2406 011356 032767
407 011364 001030
2408 011366 104402
409 011440 082767
c4l0 Olivds

RS11-RE04 MAINTENANCE MODE DIAGNOSTIC

DORIVE SELECT TEST

167620

167652
167606

010000

011372
010000

167624
167564

167552
167552

167602

167520

NEDDON:

NNDD:

KOS

MACYLl 27(732)

aRsns

ns

#100, JRSCS1B
unso JRSCS2
'DS
UNNUM, 3RSCS2
8-1, 9RSDR
NNDD

DA
WORK1, BAD
UNNUM, GOOD

NNDD
sBIT12, ONCEE
NNDD

42
BIT12, ONCEE

04-0CT-76 13:11 PAGE &3

060 ANY ATTENTION BITS SET?

:NO RTTENTION BITS SHOULD BE SET
sCLEAR T

DID NED CLERR

s YES

:NED DID NOT CLEAR IN RSCS2
:8Y CLEARING TRE BIT IN RSCS1
;LOAD CORRECT UNIT NUMBER
:DID RSDA GET MODIFIED

SWHILE WRITING INTO A NON
EéISTENT DRIVE?

:RSDA_SHOULD= -1

:1T_GOT MODIFIED WHILE WRITING
:INTO A NED

: GOOD=DRIVE UNDER TEST

:BAD=NON EXISTENT DRIVE THAT WAS
: IN RSCS2 WHEN RSDA GOT MODIFIED
Nﬂg THIS TYPED BEFORE?

YE
; LASCIZ <15 ¢12>*COULD NOT FIND A NON-EXISTENT DRIVE"
iSET TYPED MESSAGE FLAG




011450
011456
011460
011466
011474
011476
011500
011502

MAINDEC-11-DERSD-8
DERSDB.P1!

TSTS!

104400

012767
104414
052767
042767
104430
104420
022701
104424

104220
104450

LOS

RS11-RE04 MAINTENANCE MODE DIAGNOSTIC  MACYLl 27(732) O04-0CT-76 13:11 PAGE &4
MRINTENANCE MODE WRITE TEST

000002

000040
000600

026572

177777

000156

146314

026572

177600

000061

§EINENERRRIEIRERIIEIII ISR IR A I IS RN R R R N
s TEST S MARINTENANCE MODE WRITE TEST
T I T T T T T PO M PP O TR TP T T PP T

tstsi: scope

;MODULE TESTED: M7771, M7753, M7751

s THIS IS AN RS04 DISK MAINTENANCE MODE (SINGLE-STEPPED) SECTOR
sWRITE TEST. WE ARE TESTING THE COMPLETE DRTA PATH FOR A DATA
s TRANSFER T0 THE DISK. MILLER ENCODED DATA TO BOTH SURFACES
;1S CHECKED ALONG WITH CORRECT GENERATION OF THE CRC WORD AT
:THE END OF THE SECTOR. INDEX PULSES, RESYNC, TIMING
:PREAMBLE, AND SECTOR PULSES ARE AL50 CHECKED.

MOV #2,FLAG2 :SET TEST FLAG
MRWRT: CLRDK :CLEAR DRIVE REGISTERS

BIS #BITS, ONCEE 'SET TYPE CLOCK COUNT FLAG
BIC 8600, ONCEE :CLEAR FLAG BITS
MRIND szno xnoex PULSE TO MR REG
MRCK 'CHECK MR REG
22701 :70 Eoun 22701
MRINT :INIT MAINT MODE (CLEAR MRSP)

:BY SENDING 2 CLOCK PULSES

;FILL MEMORY DATA BUFFER (INBUF) WITH 128 WORDS (1 SECTOR)
:DATA BUFFER WORDS ARE nRugORD OF Et L 0’S

175

; rLonrxnc 1'S PATTERN (16 WORDS)
: A PATTERN OF 146314 (110 WORDS)

MOV urnsur R2 -GET LOCATION or oureur

CLR (R2)+ :CLERR 1ST LOCATION

MOV -1, (R2)+ :2ND WORD OF ALL ONES

CLR R3 :CLEAR WORK LOC TO GENERATE

SEC A PATTERN OF FLOATING ONES
18: ROL R3 :GET PATTERN

BCS 2% :DONE GET OUT

MOV R3, (R2)+ sFILL BUFFER

BR 13 s CONT
2s: MOV #110.,R3 :FILL REMARINING PORTION OF

MOV sxqaalq RY : BUFFER NITH A PRTTERN OF 146314

_38: MOV R2)4 :LORD BUFFER
DEC na :DONE YET?
BNE k] 1 :NO

:SETUP CONTROLLER TO TRANSFER 128 WORDS OF DATA (1 SECTOR) TO SECTOR O

MOV $INBUF,9RSBA  ;LORD BUS ADDR REG
MOV 0177500 JRSWC Lono WORD COUNT REG
MOV #61,3RSES] :LOAD WRITE COMMAND
GETSP :CLOCK ROUTINE TO GET SECTOR PULSE

:T0 CLEAR OUT COUNTERS AND REGISTERS

: THAT OTHERWISE COULD NOT BE CLEARED.
HLT 'MR +COULD NOT SET SECTOR PULSE (0)
SPASS :CLOCK MR 2 TIMES SP = |




MRINDEC-11-DERSD-B
DERSDB.P11 TSTS!

246s

246t 011600 104430
2467 011602 104420
o468 011604 020501
2469 O0l1e06 104000
e470

2471

2472

c473 011610 012767
c474 011616 052767
2475 011624 104422
476 011626 104420
g477 011630 070501
2478 011632 104C00
479 011634 104422
e480 011636 104420
48l 011640 020501
2482 0lle42 104000
483 011644 00S367
e484 011650 001365
2435

2486

2487

2488 011652 104422
2489 011654 104420
2430 011656 070101

491 011660 104000
2432 011662 104422
2433 011664 104420
434 011666 020101
2435 011670 104000

439 011672 012767
2500 0i1700 104422
50l 011702 104420
2502 011704 071501
11706 104000
11710 104422
11712 104420
11714 021501
11716 104000
11720 005367
11724 001365

e . e ——— —
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MAINTENANCE MODE WRITE TEST

; ASSERT gg?ﬁé PULSE TO INITIARLIZE THE DRIVE

MRCK ;CHECK MR REG TO EQUAL
20501 ;20501 FOR R
HLT ;WRITE COMD HAS BEEN ISSUED
; STEP THRU RESYNC PERIOD
001000 167364 MoV #512. ,REPT
000040 167342 BIS #BITS, ONCEE ; TYPE OUT CLOCK COUNT IF ERROR OCCURS
MRWRT1: MRCLK ;CLOCK MR REG
MRCK s CHECK FOR
70501 : CORRECT DATA
HLT iMR = BAD GOOD = CORRECT DATA
MRCLK ;CLOCK MR REG
MRCK :CHECK FOR
20501 . ;CORRECT DATA
HLT :ERROR HHILE CLOCKING THROUGH RESYNC PERIOD
167332 DEC REPT :FINISH
BNE MRWRTL THROUGH RESYNC PERIOD

;ONE MORE CLOCK PULSE SHOULD ARSSERT SECTOR PULSE
:SP=0 EOUQLS SECTOR PULSE

CLOCK MR _REG
MRCK R SHOULD
70101 EQUQL 70101
HLT MR:BRD GOOD-CORRECT ANS
MRCLK :CLOCK MR REG
MRCK sCHECK MR
€010l : T0 EQUAL 20101
HLT :MR=BAD GOOD=CORRECT ANS
; PERFORM 63 DOUBLE MAINT CLOCK OPERATIONS--WRITING PREAMBLE
000077 167302 MOV #63. ,REPT
MRWRT2: MRCLK ;CLOCK MR REG
MRCK :CHECK MR REG
71501 :T0 EQUAL 71501
HLT sMR=BAD GOOD=CORRECT ANS
MRCLK :CLOCK MR REG
MRCK :CHECK MR REG
21501 :T0 EQUAL 21501
HLT :MR=BAD_GOOD=CORRECT ANS
157256 DEC REPT :DONE YET
BNE MRWRTE :NO LOOP
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DERSDB.PILI

011726

n
]
n
w
OLO00L'00 0000000
P Pt ot Pt Pn Pt Pt Pt Bt Bt et Pt e
[
o

012046

TSTS!

104422
104420
171501

1040 0
104422
104420
025501
104000
104422
104420
175501
104C00

012767
104422
104420
025501
104000
104422
104420

001365

104422
104420
027501
104000
104422
104420
123501
104000

104422
104420

011504

RS11-RE04 MAINTENANCE MODE DIRGNOSTIC
MRINTENANCE MODE WRITE TEST

MRCY11 27(732)

NOS

04-0CT-76 13:11 PAGE 66

:DRIVE SHUULC NOW RECEIVE 1ST WORD TO BE WRITTEN

MRCLK
MRCK
171501
HLT
MRCLK

MRCK
25501

000003 167216 #3,REPT

M
MRUWRT3: QRCLK

MRCLK
MRCK
175501
HLT
DEC
BNE

REPT

167172
MRWRT3

;CLOCK MR REG

s CHECK MR REG

TO EQUAL 171501

;MR _REG=BAD GOOD-CORRECT ANS

CLOCK MR REG

; 0l
:MR REG=BAD GOOD=CORRECT ANS

HLT
; PERFORM gEXT STEP 3 TIMES TO FINISH WRITTING PREAMBLE

;CLOCK MR REG

;CHECK MR REG

:T0 EQUAL 25501

MR-BRD GOOD CORRECT ANS
:CLOCK MR REG

s CHECK MR REG

:TO EQUAL 175501

;MR REG=BAD GOOD=CORRECT ANS
;DONE_YES?

:NO LOOP BACK

;MOVE DATA WORD INTO RSO SHIFT REGISTER (M7753)

#INBUF ,RS

026572
(RS),RY

; CLOCK MR REG

s CHECK MR REG

: T0 EQUAL 27501

MR-BQD GOOD=CORRE”T ANS
:CLOCK MR REG

:MR RLG SHOULD

sEQUAL 123501

MR-BRD GJOD=CORRECT ANS

;CLOCK MR REG

sMR REG_SHOULD NOW

:EQUAL 73501

sMR=BAD GOOD=CORRECT ANS

EE} 8TRRTING ADDR FOR DATA BUFFER
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%A INDEC-11-DERSC:8

DERSDB. P11 157E]
2556 012050 Q1277
2557
2558
2553
2560
2561 012056 Q42767
2362 012064 J527:
2863 012072 104432
564 012074 104434
2565
2566

7 012076 104000
2568 012100 104436
2563
2570
2571
2572 012102 104000
2573 012104 032767
2574 Dl12112 001015
275 012114 032767
&7 012122 0OIOMO
2577 QI21™ 005367
2578 012130 001360
S o121 0S27E7
2581 DI2140 012767
2582 012146 DOS36?
2583 012152 001347
R DizISY DSa7e?
286 012162 042767
2587 012170 (0ON767
209 Dlaim piroe
2590 012200
2591 0i224 06712
2% 012210 010205
2593 012212 162705
25% 012216 012767
25% 01294 (005367
28% 0:223C 901320

9 -
RE11-RECH MAINTENANCE MUDE CIRGNOSTIC

MRINTENANCE MODE WRITE TEST

Cl2ie?

020208
000100

000200
000400
167064

000012
167042

00c4™
0002u.u
0112¢0
000400
167004

000002
000sl2
166764

167136

167054
167044

167026
167046

167004
166776

168770

cs:

38:

MUV

O <X O

81143, WCRK

#BIT17,0ONCEE
sBITE, ONCEE

sgIT?,ONCEE
88178, ONCEE
3%

KORK
18

88177, ONCEE
810. , HORK
WORK

18
sB178,ONCEE

88177 ONCEE
PC, GENCRC

BO6

MRCYL1 27(732) 0O4-0CT-76 13:1.1 PAGE &7

] SECTOR TRANSFER 127 WCRDS
PER _WORD-CLOCK LGCPS

£ OF 2 BITS AT A TIHE

S 9 EQUALS 1143 L

HROUGH SECTgR (LRST NORD OCNE SEPARATELTY).

ORREC
LOCK PULSE T0
TRANSFER OF 2 BITS
RLCULATE CORRECT ANS FCR
HR REG (M4DT+MIDB)

MR=BRD GOOO=CORRECT ANS
ON LAST WORD YET?

s YES
Og CRC WORD YET?
DONE WITH 127 WORDS?

;SET LAST WORD FLAG
:SET UP TO TRANSFER LAST WORD
RgNE YET?

™
-t
™

; SET TRRNSFERRING CRC WORD
:CLEAR LAST WORD FLAG
GENERQTE CRC HORD

.GO 10

,OF DRTA BUFFER
LORD CRC WORD
sRESET POINTER FOR
;RS _FOR_“RC WD
;SETUP TO XFER CRC

'NONE YET
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2607

258

SROURRR RS
DO N UV LW

&

;

RRRARBRRR

Pl!l

Qic23

01223M
012236
Oleeqo

n
W
-
o

JRERR  BRE

B

Pt Bt Pt Pont oot Yot Pt Pt P P Punts Punid

00000000000

o
W
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O

MRINDEC-11-DERSC-B
DERSDS.

TSTE!

104422

005777
100001
10401M

005777
00140}
104010
022777

RS11-RECH MRINTENANCE MODE DIAGNOSTIC
MRINTENRNCE MODE WRITE TEST

:EBL SHOULD NOW RSSERT
MRCLK
MRCK
153501
HLY
;LOOP & TIMES

000006 168732 MOV 86, REPT
43: MRCLK

H
166706 DEC REPT

sFINISH UP

; TRARNSFER SHOULD NOW BE COMPLETE

MRCLK
MRCK
2701
HLT

;NOW TEST CONTROLLER
166546 15T ggSCSI
HLT *DA!IWC

166542 Ss: TST BEEHC

"4C
000001 166534 CMP 8], JRSDA
BEQ +4

COb

MRCY1l 27(732) QO4-0CT-76 13:1. PAGE EE

HL 1DA
000002 166556 SIT IBng ,FLAG2

020720 JMP JEMRVRZ

;CLOCK MR REG TO STOP THROUGH

:THE RS04 DISK SECTOR DEAD GAND AREAQ
s CHECK HR REG

: 70 EQUAL 103501

:MR RES BQD GOOD=CORRECT ANS

;CLOCK MR REG

:CHECK MR REG

:T0 EQUAL 53501

;MR=8AD GOOD=CORRE-T ANS
:CLOCK MR REG

:CHECK MR REG

:T0 EQUAL 153501

:MR=BAD GOOD=CORRECT ANS
DgNE LOOPING YET?

;CLOCK MR REG
sCHECK MR REG
TO EQUAL 3501
REG-BQD GOOL=CORRECT ANS
CLOCK REG
:CHECK MR REG
:TO EQUAL 151501
:MR=BAD GOOD=CORRECT ANS

;CLOCK MR REG
:CHECK MRE REG
i T0 EQUAL 2701
sMR=BRD GOOD=CORRECT ANS

-RgY ERRORS?

D

YES
DID WC GO TO D
; YES

$WC SHOULD BE 00
DOES RSOR=

YE
sRSDR SHOULD=1
IN MRINT VERIFf TEST

;N0
:YES, GO TO VERIFY TEST
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RSi1-RSCH MAINTENANCE MODE DIRGNOSTIC  MACYIL 27(732) 04-0CT-76 13:11 PAGE 69
MRINTENANCE RERD TEST

000040 166560
147716 166552

166514

028572

g

—
-
o
(38 1)
3

CRRRBRRRRRRENRRERPRERRRERRRRRERERERRRFRRE RN R R RN ERFRRRRRF RS SRR RS SRS
; TEST Se MRINTENANCE READ TEST
?§¥§5*li§}i;E!ll!lill!lill!iiii*!!illlli!l*llliill!!!l***iil*!lil*i*!*!fil
Ca

:MODULE TESTED: M7771, M7753, M7751

sTHIS IS AN RSO DISK MAINTENANCE MODE (SINGLE- STEPPED) SECTOR
sREAD TEST. WE ARE TESTING THE COMPLETE DATA PATH FROM THE
sDISK_DECODING LOGIC TO CORE MEMORY. (THE PHASE LOCK LOOP IS
INOT TESTED IN MAINTENANCE MODE.) ’

MRRD:  CLRDK :CLEAR DRIVE REGISTERS

8IS 88175, ONCEE :SET TYPE CLOCK COUNT FLAG

BIC 8147716,0NCEE  :CLEAR ALL OTHER FLAG BITS

MRIND : SEND xuosx PULSE TO MR REG

MRCK :CHECK MR REG

22701 :T0 EQUAL 22701

MRINT :INIT MAINT MODE (CLERR MRSP)
*BY SENDING 2 CLOCK PULSES

CLR FLRG2 :CLEAR FLRG TEST BITS

;FILL MEMORY DATA BUFFER (INBUF) HITH 128 _WORDS (1 SECTOR?
.DQ BUFFER WORDS ~RE aﬂ WORD OF AL 0'S

WORD OF ALL 1'S
FLORTING 1°S PRTTERN (16 WORDS)
A PRTTERN OF 146314 (110 WORDS)

MOV 8INBUF,R2 :GET LOCATION OF INBUF

CLR (R2)+ :CLEARR 1ST LOCATION

MOV $-1, (R2)+ :2ND WORD OF ALL ONES

CLR R3 sCLERR WORK LOC TO GENERATE

SEC A PATTERN OF FLOATING ONES
18: ROL R3 :GET PATTERN

B8CS 2$ :DONE GET OUT

MOV R3, (R2)+ 'FILL BUFFER

BR 18’ :CONT
2s: MOV $110. R3 'FILL REMAINING PORTION OF

MOV 81463'4 RY aurrsn WITH R PATTERN OF 146314
38: MOV RY, (Re) ¢ LORD BUFFER

DEC R3’ ,oo £ YET

BNE 3s :NO

;NOTE:
s INBUF CONTAINS THE TABLE OF DATA HHICH IS “RERD™.
VIe THE MRDB AND MRDT BITS IN RSMR

sOUTBUF IS WHERE THE DATA WORDS FROM THE

:MASSBUS ARE STORED
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MRINDEC-11-DERSD-B RS11-RSO4 MAINTENANCE MODE DIAGNOSTIC  MACYLl 27(732) 04-0CT-76 13:11 PAGE 70
DERSDB.P11 TSTS2  MAINTENRNCE RERD TEST

Sggg ;SETUP CONTROLLER TO TRANSFER 128 WORDS OF DRTAR (1 SECTOR) FROM SECTCR O
2-00 0la4?y 012777 027372 166404 MOV sOUTBUF , JRSBA LORD BUSS ADDR REG
2701 012502 012777 '77630 166374 MOV 8177600, 3RSWC  :LOAD WORD COUNT REG
5785 12510 0Q1g777 JC0071 166362 MOV %71, 3RSES) :LORD READ COMMAND
25 R (o S S AR
8

EIESSB gégﬂgg 4§: CLR g ?g CQNQQOHPRPE
3”06 012530 005302 CEC RE HHQT GOT (OUTBUF) WITH WHAT
€:07 012532 001375 BME 4$ :WE EXPECTED (INBUF)
€708 012534 104446 GETSP :CLOCK_ROUTINE TO GET SECTOR PULSE
€709 170 CLEAR OUT COUNTERS AND REGISTERS
SLID : THAT GTHERWISE COULD NOT BE CLEARED.

711 012536 104220 HLT ‘MR ;COULD NOT SET SECTOR PULSE (0)

g;ig 012540 104480 SPRSS sCLOCK MR REG 2 TIMES SP = 1
2714 ;RSSERT INDEX PULSE TO INITIALIZE THE ORIVE
271S 012542 104430 MRIND
27.6 012544 104420 MRCK ;CHECK MR REG TO EQUAL
2717 0lgs4e 022601 2260l ;22601 FOR A
S;ig 012550 104000 HLT sRERD COMD
g;g? ;STEP THRU RESYNC PERIOD
g722 012552 012767 001000 1bé42e MOV #512. ,REPT
€723 012560 052767 000040 166400 BIS $BITS, ONCEE ; TYPE OUT CLOCK COUNT IF ERRORS OCCUR
€724 012566 104422 MRRD1: MRCLK sCLOCK MR REG
€725 012570 104420 MRCK :CHECK FOR
726 01es7e 072601 72601 ;CORRECT DATA
727 012574 104000 HLY ;MR=BRD_GOQD=CORRECT DATA

012576 104422 MRCLK ;CLOCK MR REG
€729 012600 104420 MRCK ; CHECK FOR
2730 0i2e0e 022501 22601 ; CORRECT DATA
2731 012604 104009 HLT :ERROR WHILE CLOCKING THROUGH RESYNC
2732 012606 005367 16637C DEC REPT sFINISH LOOPING
g;ga Oi2bi2 001365 BNE MRRO1 s THROUGH RESYNC PERIOD
e735 ; ONE HORE CLOCK PULSE SHOULD ASSERT SECTOR PULSE
2736 :SP=0 EQUAL S SECTOR PULSE
2737 012614 104422 MRCL ;CLOCK MR REG
€738 012616 104420 HRCK ;MR SHOULD
¢739 O0let20 072201 72201 s EQUAL 72201
2740 QOieb2e 104000 HLT s MR=BAD GOOD=CORRECT ANS
2741 Gl 104422 MRCLK :CLOCK MR REG
2742 0lcbed 104420 MRCK ;CHECK MR
2743 012630 022201 2220l TO EQUAL 222C!

2744 Qice3e 104000 HLT R=BRD GOOD=CORRECT ANS

i




08.Pl!

2745

2746

2747 012634
2748 0Oleb4e
2749 Dl2tw
2750 0:264%
2751 012650
g7s2 012652
o piss
2755 01%&28
756 0126kl
2757 012666
2758 012670
2759 012672
2760 012674
e’bl 012676
o762

763

2764

e76S 012700
276b 012706
2267 012714
2768 012716
e769 012720
2770 012722
e7?1 012730
g772 01273
773 012740
2774 0le?v2
2775

2776

2777 012794
2778 012750
2779 0l2754
2780 012760
2781 012766
2782

2783

2784 012774
2’85 012776
27686 013000
e7e7 013002
2788 (013004
2789 013036

2730 01301C

PRINDEC-II-DERSD-B
OERS

TSTS2

012767
104422
104420
073601

RS11-RSO4 MRINTENANCE MODE DIRGNOSTIC
MRINTENANCE RERD TEST

000107 166340

186314

0000SS
00004S

166170

166216
166210

166174
16616E

166216
166206

FOb

-y
MRCYL! 27(732) 04-0LT-76 13:11 PAGE 7!

; PERFORM 71 DOUBLE MRINT CLOCK OPERATIONS--

MRRDZ:

MOV
MRCLK
MRCK
73601
MLT
MRCLK

;RERD SYNC™1®

MOV
MOV

MRCK
23648
HLY
MOV
MOV

MRCK
173645
HLT

;RERD DRTA

ARD3:

18:

871.,REPT

REPT
MRRDZ

#55, dRSMR
#45, JRSMR

855, JRSMR
#45, JRSMR

WORK3
IINBUF RS

oal REPTl
81152, REPT

REPT
1S

:CLOCK MR REG 4
:CHECK MR REG

: 7O EQUAL 73601

nn-ano cooo-connecr ANS

:CLOCK MR REG

s CHECK nn nsc

TO sﬂ 3601
0 GOOO-CORRECT ANS
DONE YET

sNO_LCOP

;CLOCK MR REG

sCHECK MR REG

;70 EQUAL 73601

;MR=BAD GOOD=CORRECT ANS

;CHECK MR REG
: 10 EQUAL
: CONTENTS OF GOOD

;CLERR CLOCK COUNT FOR DATR WD
:GET STARTING RDDRESS FOR DATA BUFFER

;SETUP COUNTER FOR_1ST SB BIT
:SETUP COUNTER TO TRANSFER

: 128 WORDS-9X128=1152
;2_CLOCKS PER 2 BITS OF DATA
:GET 2 DATR BITS

:CLOCK MR

:MR REG NOT CORRECT

:CLOCK MR REG

;MR REG_NOT CORRECT
DgNE WITH DRTA BUFFER YET?




DERSBE pLl " ThTse

ALY

YN
OONONLEWNN-0O

=X}

RERRRRRBARRRE

00000000000

013014

Pt et wtwterd et ettt ot
(N ARIARTNININININIANTNIA
o—t—r—-o—v——o—o—o—a-‘o—t—
o dFERCR I £

032767
016707
004787

012702
8&3767

012767
104422

104420
104000
104422
104420
153601
104009

001 %8

104422
104420
007601
104000

GOB6

Rgi 1-RSQY MA NTENQNC§ MODE DIAGNOSTIC  MACYL! 27(732) O04-0CT-76 13:11 PAGE 72
MRINTENRNCE

000400
000400
166146
010410
026572
166116
000400
166126

000002
000011

166144 28:

166134
166132

166126

166100
3%:

BéT
Bt
MOV
JSR

MOV
MOV
RDD
MOV
MOV
suB
MOV

SBITB , ONCEE

88178, ONCEE
REPTI ' SAVEE
PC, GENCRC

$INBUF , R2
snvss REPT1
$400, R2
WORK  dR2
R2, RS

;910 WE ALRERDY DO CRC?

;NO SET CRC FLAG

;SAVE REPTI

s GENERATE _CRC WORD

RND LEAVE IN LOC "WORK"

RESTORE REPTI

:STORE CRC WORD AT END OF
:INBUF TABLE

;SETUP_TO TRANSFER 1 WD
: TRANSFER CRC WD
:CLOCK MR REG
CHECK MR REG
CLOCK MR REG
MR
TO EQUAL

;1536
:CLOCK MR REG
HE

000010 166030

166004

; PERFORM J DOUBLE MAINTENANCE CLOCK OPERATIONS
:STEP INTO END OF SECTOR DEAD BAND
;EBL IS NOW ASSERTED

MRDY: MOV #8. ,REPT

1S MRCLK :CLOCK MR REG
MRCK :CHECK MR REG
3601 :T0 EQUAL
HLT : 3601
MRCLK ;CLOCK MR REG
MRCK s CHECK MR
153601 sREG TO
HLT sEQUAL 153601
DEC REPT ;DONE YET?
BNE i$ :NO

; PERFORM ONE MAINTENANCE CLOCK OPERATION
:SHOULD GET STROBE BUFFER

MRCLK :CLOCK MR REG
MRCK :CHECK MR
7601 tREG TO

HLT :EQUAL 7601
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MRINDEC-11-DERSD-B

DERSDB.PLL
284S

Rk
o

[AY]

3
2000000
RERE

200
25

2854

2855

2856

2857

2858

2859

2860

2861

c8be

863 013246
2864 013252
2865 013256
866 013264
2867 013270
c8e8 013272
869 013274
c870 013276
e871 013300
2872 013306
2873 013310
2874 013314
2875 013316
876 013320
2877 013322
2878 013326
2879 013350
880 013354
2881 013356
882 013360
2883 013382

TS1S2

1044

104054
00s77?

001401
104010
022777
001401
104004

012700

HOG

RS11-RE04 MAINTENANCE MODE DIRGNOSTIC  MACYLL 27(732) O4-0CT-76 13:1] PAGE 73
MRINTENANCE REARD TEST

; PERFORM ONE MAINTENF'CC CiLUun OPERATION
;SHOULD COMPLETE TRANSFER.

MRDS:  MRCLK , cx MR REG

004270 165660 CMP $4270,3RSCS1  $ANY ERRORS

BEQ 18 : o

HLT 1DR!DS!KC
165654 18: gga ansuc oég WC GO TO O

HLT uc :WC REG SHOULD-U
000001 165646 CHP 81, JRSDA ,ooes RSDA=1

BEQ +4 YES

HLT iDR :RSDA SHOULD=1

; COMPARE DRTA READ WITH INPUT BUFFER
sWILL ONLY TYPEOUT 10 ERRORS --- BUT IF SW12 IS SET
:IT WILL TYPE OUT ALL ERRORS

026572 MRDG: MOV $INBUF :GET STARTING LOC OF EXPECTED DATA
027372 MOV :ouraut GOOD  ;GET STARTING LOC OF DATA “READ* FROM DISK
000012 165716 MOV 12, Rept :SET UP ERROR COUNTER
000201 MOV 2201 ,Rs : COMPARE | secroa
38: DEC RS oone uxru SECTOR
BEQ 2% T out
CMP (BAD)+, (GOOD)+ rs DATA CORRECT?
BEQ 38 :YES
010000 164262 Sﬁ{ :gtrza,asun TEEE ALL ERRORS?
165666 DEC REPT :TYPED OUT 10 ERRORS YET?
BEQ 28 *YES GET OUT
18: CMP -(BAD),-(GOOD) ;GET ERROR
HLT : TYPE OUT ERROR
165666 MOV BAD, WORK
013332 TYPE L+ - ASCIZ “BAD ADDRESS= *
165640 MOV UORK, -(6) PUT WORK ON STACK
TYPES s TYPE STACK IN OCTAL - SUPRESS
SEP égno)+,(cooo)+

es: ; DONE




MRINDEC-11-DERSD-B

OERSDB.PI1

2884

288s

2886

2887 013362

2888

2689

2830

2891

2832

2893

2834 013364

c835 013366

2836 013374
013402

c838 013404

2839 013406

2300 013410

2301

2902

2303 013412

2304

2305

2306

2307

2308

2309

2310

e9ll 013420

2dle 013424

2913 013426

2314 013432

2315 0l3434

€316 013436

2317 013440

€918 013442

2919 013444

2320 013446

232l 013452

2922 (013456

2323 013460

324 013462

232S

23eh

2327

2328 013464

€929 013472

2930 013500

2931 013506

2932

2933

2934 013510

2535 013sl12

TSTS3

104400

104414
052767
042767
104430
104420
022701
104424

012767

106

RS11-RE04 MRINTENANCE MODE DIAGNOSTIC ~ MACY1l 27(732) O0O4-0CT-76 13:1]1 PAGE 74
MAINTENRNCE MODE DATA WRITE CHECK TEST

000040
147716

0CO004

02es72
177600
000051

165572
165584

4

165524

165414
165404
165372

;BRI R R R RN R R R R R ERRR IR IR RARRE R R RS LR Y
s TEST 53 MAINTENANCE MODE DATR WRITE CHECK TEST
G L L L L e P T TP P PP T T PP TR

ts183:  SCOPE

sMODULE TESTED: M7771, M7753, M775l
A ONE SECTOR TRANSFER IS DONE WITH A WRITE CHECK FUNCTION.
géggxguggglgauq A WRITE CHECK FUNCTION IS IDENTICAL TO A

MRWCK: CLRDK :CLEAR DRIVE REGISTERS
8IS #8175, ONCEE :SET TYPE CLOCK COUNT FLAG
8IC #147716,0NCEE  :CLEAR ALL OTHER FLAG BITS
MRIND SEND INDEX PULSE TO MR REG
MRCK :CHECK MR REG
22701 170 EQUAL 22701
MRINT :INIT MAINT MODE (CLEAR MRSP)

iBY SENDING 2 CLOCK PULSES
MOV 84, FLAG2 -SET WC FLAG FOR CLKR1 ROUTINE
:FILL MEMORY DATA BUFFER (INBUF) WITH 128 WORDS (1 SECTOR)
:DATA BUFFER WORDS ARE :R WORD OF ALL O'S

: A WORD OF ALL 1'S

: FLOATING 1'S PATTERN (16 WORDS)

: A PATTERN OF 146314 (110 WORDS)

MOV #INBUF,R2 GET LOCATION OF INBUF

CLR (R2)+ :CLEAR 1ST LOCATION

MOV -1, (R2)+ :2ND WORD OF ALL ONES

CLR R3 *CLEAR WORK LOC TO GENERATE
SEC A PATTERN OF FLOATING ONES

18: ROL R3 :GET PATTERN
8¢S 2§ :DONE GET OUT
ESV Rg (R2)+ EéLL aurrsn

28 MOV 'FILL REMAINING PORTION OF
MOV oxasalu RY BUFFER WITH A PATTERN OF 146314

38: MOV RY, (R2) 4 :LOAD BUFFER
DEC R3’ :DONE YET
BNE 38 :NO

;SETUP CONTROLLER TO TRANSFER 128 WORDS OF DATA (1 SECTOR) FROM SECTOR O

MOV $INBUF 9RSBA  ;LOAD BUS RDOR REG

MOV 8177600, 9RSWC  :LOAD WORD COUNT REG

MOV #51,3RSLS1 :LORD WRITE CHECK COMMAND

GETSP +CLOCK ROUTINE TO GET SECTOR PULSE
270 CLEAR OUT COUNTERS AND REGISTERS
: THRT OTHERWISE COULD NOT BE CLERRED.

HLT IMR sCOULD NOT SET SECTOR PULSE (0)

SPRSS :CLOCK MR SECTOR PULSE =
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MRINDEC-11-DERSD-B RS11-RSO4 MAINTENANCE MOOE DIAGNOSTIC  MACYIl 27(732) 0M4-0CT-76 13:1i1 PAGE 75

DERSDB.PL1 TSTS3  MRINTENANCE MODE DATA WRITE CHECK TEST
2936 ;RSSERT INDEX PULSE TO INITIALIZE THE DRYVE
2337 013514 104430 MRIND
2338 013518 04420 MRCK CH;CK MR REG TO EQUAL
5939 81352 2701 ce/0!
Eg:? 135e2 104000 HLT *WRITE CHECK COMMAND
gg:g ; STEP THRU RESYNC PERIOD
4 0l 767 0Q 16545 MOV ¥512. ,REPTY
5335 Blgggg 8&5 g 886848 16542 BIS #$BITS, ONCEE ; TYPE OUT CLOCK COUNT IF ERRORS OCCUR
294 013540 104422 MRWCKL1: MRCLK :CLOCK MR REG
2347 013542 104420 MRCK s CHECK FOR
2348 013544 072701 72701 : CORRECT DATA
2349 013S4 104C00 HLT MR'BRD GOOD-CORRECT DATA
2350 013550 104422 MRCLK ;CLOCK MR REG
2951 013552 104420 MRCK : CHECK FOR
235¢ 013554 022701 2270l : CORRECT DAT
2353 013556 104000 HLT :ERROR WHILE CLOCKING THROUGH RESYNC
2354 013560 00S367 165416 DEC REPT sFINISH LOOPING
gggg 013564 001365 BNE MRWCK1 s THROUGH RESYNC PERIOD
2357 ;ONE MORE CLOCK PULSE SHOULD ASSERT SECTOR PULSE
2358 :SP=0 EQUALS SECTOR PULSE
€959 013566 104422 MRCLK CLOCK MR_REG
2360 013570 104420 MRCK ;MR SHOULD
c%l 013572 072301 72301 :EQUAL 72301
2362 013574 104000 HLT :MR=BAD GOOD=CORRECT ANS
2363 013576 104422 MRCLK :CLOCK MR REG
2364 013600 104420 MRCK :CHECK MR
23S 013602 022301 22301 :T0 EQUAL 22301
Sgg? 013604 104000 HLT :MR=BAD GOOD=CORRECT ANS
Sg%g ; FERFORM 71 DOUBLE MARINT CLOCK OPERATIONS--
2970 013606 012767 000107 165366 MOV #71.,REPT
2371 013614 104422 MRWCY2: MRCLK ;CLOCK MR REG
2372 013616 104420 MRCK :CHECK MR REG
373 013620 073701 73701 :T0 EQUAL 73701
2974 013622 104000 HLT HR-BRD GOOD=CORRECT ANS
2375 0i362y 104422 MRCLK :CLOCK MR REG
2376 013626 104420 MRCK sCHECK MR REG
23977 013630 023701 23701 :T0 EQUAL 23701
2378 013632 104000 HLT :MR=BAD_GOOD=CORRECT ANS
2379 013634 005367 165342 DEC REPT :DONE YET
c380 013640 001365 BNE MRWCK2 :NO LOOP
2381 013642 104422 MRCLK iCLOCK MR REG
2382 013644 104420 MRCK sCHECK MR REG
2383 013646 07370} 73701 ;70 EQUAL 73701
2984 013650 104000 HLT :MR=BAD GOOD=CORIECT ANS
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MAINDEC-11-DERSD-B RS11-REO4 MAINTENANCE MODE DIAGNOSTIC  MACYI! 27(732) 04-0CT-76 13:11 PAGE 76

DERSDB.P1! TSTS3  MAINTENANCE MODE DATA WRITE CHECK TEST
gggg ;RERD SYNC™1"
2987 013652 012777 0C00SS 165244 MOV 855, JRSMR
2988 013660 012777 000045 165236 MOV #45 ) JRSMR
2989 013e66 104420 MRCK ; CHECK MR FOR
2990 013670 023745 23745 :FOR CORRECT
2991 013672 104000 HLT ;ANS IS IN GOOD
2392 013674 012777 0000SS 165222 MOV #55, JRSMR
2933 013702 012777 000045 165214 MOV 845, JRSMR
2394 013710 104420 MRCK
2395 013712 173745 173745
3% 013714 104000 HLT
2397
2398 ;READ DATA
2939 013716 00S067 165302 MRWCK3: CLR WORK3 ; CLEAR_CLOCK COUNT FOR DATA WD
3000 013722 012705 026572 MOV 8 INBUF,RS ;GET STARTING RDDRESS FOR DATA BUFFER
3001 013726 162705 000002 SuB #2, RS
3002 013732 012767 000025 165244 MOV 2], REPTI ;SETUP COUNTER FOR_1ST SB BIT
3003 013740 012767 002200 165234 MoV 81152, ,REPT sSETUP COUNTER TO TRANSFER
3004 :128 WORDS-9X128=1152
3005 : :2_CLOCKS PER 2 BITS OF DATA
3006 O0I3746 04444 18: RBIT SGET 2 DRTR BITS
3007 013750 104440 CLKR! s CLOCK
3008 013752 104000 HLY :MR REG NOT CORRECT
3009 013754 104442 CLKRe :CLOCK MR REG
3010 013756 104000 HLT :MR REG _NOT CORRECT
3011 013760 005367 165216 DEC REPT DONE WITH DATR BUFFER YET?
30i2 013764 001370 BNE 1$ ; NO
3013 013766 032767 000400 165172 @28: BIT #BIT8, ONCEE DID WE ALREADY DO CRC?
3014 013774 001030 BNE 33 ; YES
3015 013776 0S2767 000400 165162 BIS #8178, 0NCEE sNO SET CRC FLRG
3016 014004 016767 165174 165160 MOV REPT1,SAVEE :SAVE REPT
3017 014012 004767 007436 JSR PC, GEACRC : GENERATE CRC WORD
3018 sAND LEAVE IN LOC “WORK™
3019 014016 012702 026572 MOV #INBUF ,R2
3020 014022 016767 165144 165154 MOV SAVEE ﬂEPTl ;RESTORE REPT!
3021 0I4030 062702 000400 ADD #400, R? :STORE CRC WORD_TO BE RERD
014034 016712 165154 MOV ggﬂs aRe ;AT END OF INBUF TABLE

04042 162705 000002 SuB #2,R5
014046 012767 000011 165126 MOV 9., REPT :SETUP TO TRANSFER 1 WD
014054 000734 BR 1$ : TRANSFER CRC WD

ata] SE
o
oL Ww
o
Py
o o
Lo ]
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o
[roesd
O
)
R
=
o
<
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OERSD8.P

3027
3028

014056

Pt Pt Pt Pt Pt P

014214

HRINDEC-II-DERSD-B

TSTS3

104422
10;;20

a8}
104422
104420
153701
104000
104422
104420
007701
104000
104422
104420
163701
104000

012767
104422
104420
003701
104000
104422
104420
153701
104000
005367
001365

104422
104420
007701
104000

104422
022777
001401
104054
005777
001401
104010
022777
001401
104004

RS11-RSO4 MAINTENANCE MODE DIARGNOSTIC
MRINTENANCE MODE DATA WRITE CHECK TEST

38: MRCLK
MRCK
37?1
HL
MRCLK

MRCK
ﬁ53701

; PERFORM 8 DOUBLE MAINTE

MACYil 27(732) 04-0CT-76 13:1i

; CLOCK MR REG
CHECK MR REG
EQUQL

CLOCK MR REG

s CHECK MR

:T0_EQUAL

$ 153701

;CLOCK MR REG

;CHECK MR

:T0_EQUAL

17701

CLOCK MR REG
CHECK MR

T0 EQUAL

$ 163701

NANCE CLOCK OPERATIONS

:STEP INTO END OF SECTOR DERD BAND

:EBL IS NOW ASSERTED

MRWCKY: MOV 8. REPT
18: MRCLK

000010 1650%6

165032

; PERFORM ONE MAINTENANCE

;CLOCK MR REG
CHECK MR REG
TO EQUAL
3601
CLOCK MR REG
CHECK MR
sREG TO

EGURL 153601
DO E YET?
;NO

CLOCK OPERATION

:SHOULD GET STROBE BUFFER

; PERFORM ONE MAINTENANCE

; CLOCK MR REG
CHEC¥0HR

REG
;EQUAL 7601
CLOCK OPERATION

:SHOULD COMPLETE TRANSFER.

MRWCKS: MRCLK
CMP

; CLOCK MR REG

004250 164706 #4250, aRSCS! :ANY ERRORS?
BEQ 13 ;s NO
HLT $DA!DSIUC
164702 18: ggg DRSNC Dég WC GO TO O
HLT NC sWC_REG_SHOULD=0
000001 164674 ggz IIQBRSDR Dggs RSDR=1
HLT DR sRSDA SHOULD=1

PAGE 77
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DERSDB.P11 TSTS4  MAINTENANCE MODE CRC TEST 1 (NO DCK ERRORS)
3081 l**l!!iiii**i!*!*!!!!*llil!i!*li!!i***i**!*!!i*li!lillii!*l¥lii!!*!l*****
gogg :TEST SY4 MAINTENANCE MODE CRC TEST 1 ({NO DCK ERRORS)

0 l*i!*ll*ilii!l*!l**!i*i!!!!i!*!!i**i!*i!i!ii!*!*!!!!!#il*l!il!!*!lil*il*l

gggg 014220 104400 Ystsu: scope
3086 :MODULES TESTED: M7753)
3087 :THE RS04 DISK 1S SET UP TO READ (IN MAINTE! °E MODE) ONE
3088 ;SECTOR_OF A SPECIALLY CREATED DATA PATTERN .ICH LEAVES ONLY
3089 :ONE BIT SET IN THE CRC REGISTER PRIOR T0 : .CKING THE CRC
3090 s WORD. THE CORRESPONDING CRC WORD IS THEN  'AD™, RESULTING
3091 :IN NO DcK ERROR. THE DRTA PATTERN 1S 1. .o IF}ED (BY
3082 :SHIFTING) AND THE ENTIRE READ SEQUENCE nePEATED UNTIL ALL 16
ggga :BITS IN THE CRC REGISTER HAVE BEEN CHECKED.
3095 014222 012767 000040 164714 MOV 840, FLAG2 :CLEAR TST FLAG
3036 014230 104414 MRCRC: CLRDK : CLEARR DRIVE REGISTERS
3097 014232 052767 000040 164726 BIS $BI7S, ONCEE : TYPE CLOCK COUNT IF ERROR OCCURS
3098 014240 042767 147716 164720 BIC $147716,0NCEE  ;CLEAR ALL OTHER FLAG BITS
309¢ 014246 104430 MRIND mmmmmmwmm
3100 0f4250 104420 MRCK *CHECK MR REG

0i4252 (022701 22701 :T0 sounL 22701

014254 104424 MRINT :INIT MAINT MODE (CLEAR MRSP)

:BY SENDING 2 CLOCK PULSES

014256 032767 000020 164660 BIT #8174, FLAG2 rxasr TIME THROUGH

014264 001023 BNE 33 :NO

0i4266 012767 000001 164676 MOV 81, SAVEE :LORD 1ST CRC WORD

;FILL MEMORY DATR BUFFER_ C(INBUF) WITH 1 SECTOR. CRERTE BUFFER
sWITH 144 WORDS OF 16 BITS WHICH EQUQLS THE NO. OF BITS IN 128 18 BITS WORDS
DQTR BUFFER CONTAINS 14 WORDS OF ZEROS

R WORD OF 12

A_WORD OF 20000

128 WORDS OF ZEROS

;NOTE:

s IN THIS TEST, ALL 18 BITS OF THE RSDQ DATA
sWORD MUST BE'MANIPULATED, HENCE, A TRBLE
: CONTRINING 2304 BITS (128 X 18) IS REQUIRED
; INSTERD OF A TRBLE CONTAINING 128 WORDS.

WG LI GG ) G G W) () LI LI I ()t ) (U Gl L) L) WD L LW W L L it o W
LI PN P NI U= b bbb o= 1 b i 1= OO D OO O

014274 012702 026572 MOV $INBUF ,R2 :GET LOCATION OF INBUF
014300 012703 000016 MOV $14. R3 :SETUP COUNTER
014304 005022 18: CLR (R2)4 :T0 CLEAR THE
014306 005303 DEC R3 sFIRST 1Y
014310 001375 BNE 1§ s WORDS

014312 012722 000012 MOV $12, (R2)+ :LOAD A 12
0i4316 012722 020000 MOV #20000, (R2)+  :LOAD A 20000
0j4322 012703 000200 MOV #128. A3 :SETUP COUNTER
014326 005022 28: CLR (R2)+ :T0 CLEAR THE
014330 005363 DEC R3 REMAINING WORDS
014332 001375 BNE 2% :FOR THAT SECTOR
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DERSDB. P11 7ST54  MAINTENANCE MODE CRC TEST I (NO DCK ERRORS)
gig +SETUP CONTROLLER TO TRANSFER 128 WORDS OF DATA (1 SECTOR) FROM SECTCR O
31349 014334 012777 027372 164644 3§: MOV #OUTBUF,2RSBA  ;LOAD BUS ADDR REG
3135 14342 012777 177890 164534 MOV 3177500 dRSWC  :LORD WORD COUNT REG
136 014350 012777 000071 164522 MOV RSLS1 :LOAD READ COMMAND
3137 014356 012702 000200 MOV caub na
3138 0l4362 012703 027372 MOV $0UTBUF,R3
3139 014366 052767 000020 164550 BIS uBITH FLAG2 :SET 1ST TIME THROUGH FLAG
3140 014374 005023 4§: CLR (R3)+
3i41 014376 005302 DEC R
3142 0I4400 001375 BNE 4§
2143 014402 104446 GETSP -CLOCK ROUTINE TO GET SECTOR PULSE
3144 - :T0 CLEAR OUT COUNTERS AND REGISTERS
3145 _ ' THAT OTHERWISE COULD NOT BE CLEARED.
3146 014404 104220 HLT MR :COULD NOT SET SECTOR PULSE (O)
g% 0i4406 104450 SPASS :CLOCK MR REG SP = 1
3149 :ASSERT INDEX PULSE TO INITIALIZE THE DRIVE
3150 014410 104430 MRIND
3151 014412 104420 MRCK s CHECK MR REG 10 EQUAL
3152 0lu414 022601 22601 : 22601 FOR
gigg 0l4416 104000 ALT s READ conn
gigg +STEP THRU RESYNC PERIOD
3157 014420 012767 001000 164554 MOV %512. ,REPT
3158 QI4426 052767 000040 164532 BIS #BITS, GNCEE s TYPE OUT CLOCK COUNT IF ERROR OCCURS
3189 0I4434 104422 MRCRC1: MRCLK :CLOCK MR REG
3160 014436 104420 MRCK :CHECK FOR
3161 014440 072601 72601 :CORRECT onrn
3162 Ol4442 104000 HLT :MR=BAD cooo-connscr DATA
3163 DI1Y444 104422 MRCLK :CLOCK MR REG
3164 014446 104420 MRCK c ECK ron
3165 014450 022601 22601 :CORRECT D
3166 014452 104000 HLT : ERROR HHILE CLOCKING THROUGH RESYNC
3167 014454 005367 164522 DEC REPT :FINISH LOOPING
gigg 0i4460 001365 BNE MRURC1 : THROUGH RESYNC PERIOD
3170 sONE MORE CLOCK PULSE SHOULD ASSERT SECTOR PULSE
3171 : SP=0 EOURLS SECTOR PULSE
3172 014462 104422 MRCL :CLOCK MR REG
3173 014464 104420 chx :MR SHOULD
3174 01446 072201 72201 :EQUAL 72201
3175 014470 104000 HLT :MR=BAD GOOD=CORRECT ANS
3176 014472 104422 MRCLK :CLOCK MR REG
3177 014474 104420 MRCK ,cnscx MR
3178 014476 022201 22201 :T0 EQUAL 22201
3179 014500 104000 HLT :MR=BAD GOOD=CORRECT ANS
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MRINTE
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RECH MRINTENANCE MCOE DIAGNOSTIC
WRNCE MODE CRC TEST | (NC DCK ERRORS!

BO7

MRCYLl 27(732) O4-0CT-76 13:1i PRGE 80

:PERFORM 71 DOUBLE MRINT CLOCK OPERATICNS--

MRCRC2:

MOV
MRCLK
MRCK
?3501

HRCLK
MoK
23641

;RERD SYNC™t™

MOV
MOV
MRCK
23645
HLT
MOV
MOV
MRCK
173645
HLT

-RERD DATA
MRCRC3: %n

18:

suB
MOV
MOV

RBIT
CL¥R1

HL
CLKR2
HLY
DEC
BNE

871.,REPT

REPT
MRCRC2

855, dRSMR
845, 9RSIR

#5S, JRSMR
845, SRSMR

WORK3
sINBUF , RS
82, RS
s2l. REPTL
81152, REPT

REPT
1§ |

MR REG
HR REG

73601
GOOD‘CORRECT ANS
R REG

ONE YET

sNO LOOP

:CLOCK MR REG

;CHECK MR REG

;70 EQUAL 73601

sMR=BRD GOOD=CORRECT ANS

MR REG
REC

CHECK
;FOR CORRECT
;ANS IS IN GOOD

; CLEAR _CLOCK COUNT FOR DATR WD
:GET STARTING ADDRESS FOR DATA BUFFER

; SETUP COUNTER FOR_1ST SB BIT
sSETUP COUNTER TO TRANSFER

: 128 WORDS-9X128=1152
:2_CLOCKS PER 2 BITS OF DATA
:GET 2 DATA BITS

;CLOCK MR

sMR REG NOT CORPECT

;CLOCK MR REG

sMR REG NOT CORRECT

DgﬂE WITH DATA BUFFER YET?
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RS11-RSCH MAINTENANCE MCDE CIAGNOSTIC
MRINTENANCE MODE CRC TEST 1 (NO DCK ERRORS)

OC3400 164276 28§: 5§ITB , ONCEE

000400 164266 88178, ONCEE
028572 sINBUF R2
0CO94G

#440, R2
164256 4§: snveé.una

58 MOV R2,RS
000002 .
000011 164252 M3 25 REPT

33:

MRCYLLl 27(732)

C4-0CT-76 i3:1

DID WE ALREADY DO CRC?

NO SET CRC FLAG
;MOVE CRC

sWORD TO END OF
: INSUF_TABLE
;GET CRC WORD

:SETUP T0 TRQNS‘ER 1 WD
TPANSFER CRC WD

:2LOCK MR REG
CHECK MR REG
+T0 EQUAL

360

CLOCK MR REG

:CHECK MR

+TO EQUAL
153601

CLOCK MR REG

CHEC MR

TO EQUAL

7601

CLOCK MR REG

CHEC MR

TO tQUAL
153601

d

"PRGE 81
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DERSDB.PI! TSTS4  MRINTENRNCE MODE CRC TEST 1 (NO DCK ERRORS)
3262 :PERFORM 8 DOUBLE MAINTENANCE CLOCK OPERATIONS
3283 .STEP INTO END OF SECTOR DERD BAND
3254 :EBL IS NOW RSSERTED
§§§§ 014772 012767 O0C00IC 164202 MRCRCH: MOV #8. REPT
3268 015000 104422 18: MRCLK :CLOCK MR REG
3559 01502 194420 MRCK :CHECK MR REG
3260 015004 003601 3501 : 70 EQUAL
326] 01 104 HLT : 3601
3062 015010 104 MRCLK :CLOCK MR REG
2263 015012 104420 MRCK CHECK MR
3264 DI501N 153601 153601 :REG TO
3265 015016 104000 HLT ' EQUAL 153601
3266 015020 005367 164156 DEC REPT :DONE YET?
gggg 015024 001385 BNE 13 :NO
3269 : PERFORM ONE MAINTENANCE CLOCK OPERATION
gg;? *SHOULD GET STROBE BUFFER
3272 DIS026 104422 MRCLK :CLOCK MR REG
3273 015030 104420 MRCK :CHECK MR
3274 015032 007601 7501 REG T0
3275 015034 104000 MUY EQUAL 7801
32775“ - PERFORIT ONE MRINTENANCE CLOCK OPERATION
gg;g :SHOULD COMPLETE TRANSFER.

3280 0IS03% 104422 MRCRCS: MRCLK :CLOCK MR REG

3281 016040 022777 004270 1g4032 CMP #4270,3RSCSL  ;ANY ERRORS?

3282 01504 001401 BEQ 18 * NG

3283 015050 104054 HLT 'DA'DS!C

3264 015052 005777 164026 18: 1ST JRSWC ;010 WC GO TO O
3285 015086 001401 BEG . +4 : YES

3286 015060 104010 HT e :WC REG SHOULD=0
3287 015062 006167 164104 ROL SAVEE :GET NEXT CRC WORD
32688 015066 103404 8CS 2% :DONE - BRANCH

2689 018070 004767 010472 JSR PC.MDATA :SHIFY DATA PATTERN
ggg? 8}2?53 000167 177130 o8 JNP MRLRC ggsgaar TEST WITH NEW DATA PATTERN




HAINDEC-II-DERSD 8

DERSDB.P!!
93
X4
3298 048100
3296
397
3538
3300
3301
3302 015102
<303 018110
3304 018112
330S O0ls5!20
3306 DlE.26
3307 018130
3308 01Si13¢
3309 015134
3310
3311 015136
3312 0IlEivN
3313 015146
3314
J31§
33156
3317
3318
3319
3320 90158154
3321 015160
3322 015164
3223 015166
3324 015170
55 o
)
3328 15cub
3329 015210
3330 0158212
332 orsery
3333 15252
3334 015230
3335 01523
333 015242
3337 015246
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MAINTENANCE MODE CRC TEST 2 (CAUSE OCK ERRORS)

SRR TR T AT T 0 AT 000003000 330 3 00300 38 3036 36 30 90 6 30 36 30 96 30 90 36 90 36 36 36 06 6 30 36 30 06 31 06 3 30 3 3 36 3 4 % %
: TEST S5 MAINTENANCE MODE CRC TEST 2 (CRUSE DCK ERRORS)
lli!!ili!lllilﬂlll!i!ll!lI»li!!il"lll!li!’ii!ll!lil!l*iif!liiiiii!iil!liiﬂ-}
ts1s5:  SCOPE

HODULh TESTED M?7753

TRIS TEST IS SIMILAR TO CRC TEST 1 EXECPT THAT THE DATA
pnrrenn HAS BEEN MODIFIED TO LEAVE A SINGLE BIT SEY IN THE
*CRC REGISTER AFTER BOTH DATR AND CRC WORDS HAVE BEEN “RERD™.
rmsmwanomsmm mzmms&mmzmnﬁmmom
A *TIMES TO TEST THAT EARCH BIT IN THE CRC REG srsn CAN CRUSE A DCK ERROR.
0CCO40 184034 MOV 840, FLAG2 ,Emr
naocx: CLRDK ;CLEAR chzs
000040  16404b 8IS 88175, ONCEE s TYPE CLOCK COUNT IF snnoa OCCURS
147716 164040 BIC 8147716,0NCEE  3CLEAR ALL OTHER FLAG BITS
MRIND :SEND INCCX PULSE TO MR REG
MRCK :CHECK MR REG
22701 :T0 EQUAL 22701
MRINT :INIT MAINT MODE (CLEAR MRSP)
:BY SENDING 2 CLOCK PULSES
000020 164C00 S§£ 52174 ,FLAG2 FIRST TIME THROUGH

Tl
:NO
000001 164016 MOV VEE ;LORD IST CRC WORD

;FILL MEMORY DQTQ QUFFER (INBUF)'WITH 128 WORDS (1 SECTOR) CREATE BUFFER
:WITH 144 WORDS OF 16 BITS WHICH = THE NO. OF BITS IN 128 1€ BIT WORDS

:DATA BUFFER CONTAINS 1S WORDS OF ZEROS
: A WORD OF 1
: A WORD OF 42000
: 127 WORDS OF ZEROS
026572 MOV $INBUF, R2 -GET LOCATION OF OUTBUF
000017 MOV ¢15. ,R3 :SETUP COUNTER
18: CLR (R2)+ : 70 CLERR THE
DEC R3 FIRS 15
8NE 18
000001 MOV $1. (R2)+ Lono n 1
%0 MOV 842000, (R2)+ %.E 42000
1 MOV 0127. A3 TUP COUNTER
28: CLR (R2)+ 70 CLEAR THE
DEC R3 REMAINING WORDS
:FOR THAT SECTOR

BNE 43
:SETUP CONTROLLER TO TRANSFER 128 NORDS OF DATA (1 SECTOR) FROM SECTOR O

027372 163664 3§: MOV SOUTBUF , 3RSBA ngg ADDR REG
177600 163654 MOV 8177600 JRSUC WORD COUNT REG
000071 163642 MOV 01m%m :LORD RERD COMMAND
000209 MOV ?
827372 MOV oou é
000020 163670 BIS $BITY, rtnca :SET 1ST TIME THROUGH FLAG
4s: CLR (RI)+'
B ug
GETSP :CLOCK ROUTINE TO GET SECTOR PULSE

s 70 CLERR OUT COUNTERS AND REGISTERS

s THAT OTHERWISE COULD NOT BE CLEARED.
HLY !MR sCOULD NOT SET SECTOR PULSE (0)
SPRSS :CLOCK MR REG SP =
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MRINTENANCE MODE CRC TEST 2 (CAUSE DCK ERRORS)

:ASSERT INDEX PULSE TO INITIALIZE THE DRIVE
MRIND

MRCK ; CHECK MR REG T0 EQUAL
22601 ;22601 FOR
MLT :RERD COHD
; STEP THRU RESYNC PERIOD
001000 163674 MOV #512. ,REPTY
000040 163652 BIS #BITS, ONCEE ; TYPE OUT CLOCK COUNT IF ERROR OCCURS
MROCK1: MRCLK ,CLOCK MR REG
MRCK ; CHECK FOR
72$01 CORRggT 00D =CORRECT DATA
CLK CLORK. M REG
MRCK CHECK FOR
2e601 ; CORRECT DATA
HLT :ERROR WHILE CLOCKING THROUGH RESYNC
163b42 DEC REPT sFINISH LOOPING
BNE MROCK1 : THROUGH RESYNC PERIOD

;ONE MORE CLOCK PULSE SHOULD ASSERT SECTOR PULSE
:5P=0 Eoggés SECTOR PULSE

;CLOCK MR REG
;MR SHOULD
72801 sEQUAL 72201
HLT : MR=BAC GuOD-CORRECT ANS
MRCLK :CLOCK MR REG
MRCK :CHECK MR
geell ; TO EQUAL 22201
HLY ;MR=BAD GOOD=CORRECT ANS
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;PERFORM 71 DOUBLE MAINT CLOCK OPERATIONS--

000107 lg3bl12

MRDCK2:

163566

MoV
MRCLK
MRCK
73601

HLT
MLk
MRCK
23601
HL
DEC

SNE
MRCLK
MRCK
73601
HLT

;RERD SYNC™1"

0000SS 163470 MOV
000045 163462 MOV
MRCK
23645
HLT
0000S5 163446 MOV
000045 163440 MOV
MRCK
173645
HLT
:READ DATA
163526 MRDCK3: CLR
026572 MOV
000002 SUB
000025 163470 MOV
002200 163460 MOV
18: RBIT
CLKR!
HLT
CLKR2
ALT
163442 DEC
BNE

#71.,REPT

REPT
MROCK2

#55, JRSMR
#45, JREMR

855, JRSMR
#45, JRSMR

WORK3
$ INBUF ,RS
#2, RS

ual REPT!
81152, REPT

REPT
1§

;CLOCK MR REG
:CHECK MR REG
;70 EQUAL 73601
HR-ERD SOO?-CORRECT ANS
; CLOCK
:CHECK MR REG
TO EOURL 236
RD GOOD‘CORRECT ANS

NO 00P

CLOCK MR REG

:CHECK MR REG

i 70 EQUAL 73601

:MR=BAC GOOD=CORRECT ANS

; CHECK MR REG
s 70 EQUAL
;CORRECT ANS IN GOOD

;CLEAR_CLOCK COUNT FOR DATR WD
:GET STARTING ADDRESS FOR DATA BUFFER

; SETUP COUNTER FOR 1ST SB BIT
:SETUP COUNTER TO TRANSFER

: 128 WORDS-9X128=1152
:2_CLOCKS PER 2 BITS OF DATA
sGET 2 DATA BITS

:CLOCK MR

;MR REG NOT CORRECT

;CLOCK MR REG

sMR REG NOT CORRECT

DgNE WITH DATR BUFFER YET?
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MRINTENANCE MODE CRC TEST 2 (CRUSE DCK ERRORS)
000400 163416 28: gIT 5EITB , ONCEE

000400 163406 BIS 88178, ONCEE
026572 MOV 8INBUF, R2
0C0%40 ADD #440, R2
000000 4$: MOV 80, 3n2

53: MOV R2.RS
000002 SuB 22, RS
000011 163372 MOV cg  REPT

38: MRCLK

Dég WE ALREADY DO CRC*
:NO SET CRC FLAG
sMOVE C

Qv

s WORD TO END OF
s INBUF_TABLE
sGET CRC WORD

;SETUP_TO TRANSFER 1 WD
s TRANSFER CRC WD
:CLOCK MR REG
CHECK MR REG

; TO EQUAL
;3601
:CLOCK MR REG
sCHECK MR

:T0 EQUAL

: 153601
:CLOCK MR REG
s CHECK MR
TO EQUAL

; 7601
;CLOCK MR REG
s CHECK MR
:T0_EQUAL
: 153601

PAGE 86




3478 015720 022777 144270 163152
3481 015732 005777 163146
3482

3484 015742 022777 100000 163144

3486 Ol 104050

3487 015784 104402 015760

3488 016004 004767 004206

3489 016010 000241

3490 016012 006167 1631SM

3491 016016 103404

3492 016020 004767 00754e
01604 000167 177060

3494 016030
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DERSDB.P1I TSTSS  MAINTENANCE MODE CRC TEST 2 (CARUSE DCK ERRORS)
3449 ; PERFORM 8 DOUBLE MAINTENANCE CLOCK OPERATIONS
3450 :STEP_INTO END OF SECTOR OEAD BAND
g:gé :EBL 1S NOW ASSERTED
g:ga 015e52 012767 0C00I0 163322 MROCK4: MOV 8. ,REPT
4SS 015660 1044e2 1S: MRCLK ;CLOCK MR REG
Sb 015662 104420 MRCK ;CHECK MR REG
3457 015664 003601 3601 : T0_EQUAL
015666 104000 HLT s 3601
3459 015670 104422 MRCI.K :CLOCK MR REG
S460 015672 104420 MRCK :CHECK MR
J46l1 015674 153601 153601 :REG_TO
3462 015676 104000 HLT s EQUAL 153601
3463 015700 00S367 163276 DEC REPT :DONE YET?
g:gg 015704 001365 BNE 13 ;
3466 ; PERFORM ONE MAINTENANCE CLOCK OPERATION
g:gg :SHOULD GET STROBE BUFFER

:CLOCK MR REG
;CHECK MR

;REG TO
; EQUAL 760!

; PERFORM ONE MAINTENANCE CLOCK OPERATION
;SHOULD COMPLETE TRANSFER.

MROCKS: MRCLK
CNP

18:

38:

cs:

:éQHE?U,BRSCSI
'DA!DS!KC
SRSWC
.+
1C
géuoooo,anssn
1DS!WC

42
PC,CRCTYP
SAVEE

g

2
PC,MDATA
MROCK

;CLOCK MR REG
IESRSCSI CORRECT?

DID WC GO TO O
; YES

:MC REG SHOULD=0
:DID DCK SET?
; YES

; .ASCIZ <(15><12>"DCK DID NOT SET *
:GET IC THAT FAILED AND TYPE IT

; GET_NEXT CRC WORD

:DONE_- BRANCH

sSHIFT DATA PATTERN

RgagRRT TEST HITH NEW DATR PATTERN
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DERS08.P11 TSTS6  IGNORE FUNCTION TEST

3495 § JEJRIE3E 30360096 36 36 36 36 36 3 96 36 3 36 36 38 36 36 36 36 36 3636 3 36 36 36 36 36 98 36 36 36 36 38 96 36 36 3 36 36 36 96 36 36 36 36 36 3 36 36 36 36 36 36 36 36 36 36 96 36 36 3 % 3 3 % % %
3496 s TEST 56 IGNORE FUNCTION TEST
3457 *l****i*ﬂ*i!H!“H!H!**iﬂﬂiii*"lﬂH*i*"!*!*!!*i****ii*iﬂ*****i**
g:gg 016030 104400 tstoe:  SCOPE
3500 +MODULE TESTED: M?7759, M?7770
3501 :PUT THE DISK MAINTENANCE MODE AND SET ERROR conoxrtons IN
3502 :THE DRIVE ERROR REGISTER (RSER). TRY TO START A READ
3503 TRANSFER. THE “GO" BIT IN RSCS1 SHOULD NOT SET. MISSED
3504 raansrga ERROR (MXF) SHOULD SET IN RSCS2 WHICH IS TURN SHOULD
%% *CAUSE “TRE* AND “SC* TO SET IN RSCSI.
016032 104414 MRIFT: CLRDK +CLEAR ALL REGISTERS
3508 016034 104430 MRIND :SEND INDEX PULSE TO MR REG
3509 016036 104420 MRCK s CHECK MR REG
3510 016040 022701 22701 :70 EQUAL 22701
3611 016042 104424 MRINT :INIT MAINT MODE (CLEAR MRSP)
%12 01604 012777 177777 163042 MOV #-1,JRSER *SET ERRORS
3513 016052 016777 163104 163036 MOV UNItSY,@RSRS  ;CLERR ATA BIT IN RSAS
3514 :AND ERROR BITS IN RSCS!
3515 016060 012777 027372 163020 MOV SOUTBUF,dRSBA  ;LOAD RSBA
3516 016066 012777 177777 163010 MOV 8-1,aRSHC :LORD RSWC
3517 016074 012777 000071 162776 MOV #71’ JRSCS1 :LOAD READ FUNCTION
3518 016102 032777 000001 162770 BIT #8110, RSS! Ismmanzmm
3519 016110 001401 BEQ 18 :YES
3520 016112 104140 HLT 1DSAS :*G0™ BIT IN RSCS1 SHOULD NOT
3521 :LOAD IF ERRORS ARE PRESENT IN THE DRIVE
322 OI6IIN 012767 177777 163072 18: MOV 8177777 WORK  ;SETUP TIMEOUT FOR MXF ERROR
3523 016122 005367 163066 c3: DEC WORK
3524 016126 000240 NOP
3525 016130 000240 NOP
26 016132 001373 BNE s
3527 016134 017700 162742 MOV JRSCS2, BRD - CHECK RSCS2 FOR MXF
3528 016140 012701 001100 MOV #1100, 500D csr CORRECT ANS
3529 016144 056701 163010 BIS UNNUM’ GOOD :FOR RSCS2
3530 016150 020001 CMP BAD, GOOD 15 RSCS2 CORRECT
3531 016152 00i401 BEQ 28 - YES
X322 D16iSY 104000 HLT : BAD=RSCS2 GOOD=CORRECT ANS
3633 ,nxr SHOULD BE SET IN RSCS2
3534 :FOR A READ WAS ISSUED
3535 :WITH ERROR BITS SET IN RSER.
3636 016156 022777 144270 162714 2%: CMP 8144270, IRSCS 1 xs RSCS1 CORRECT?
3537 01616N 001401 BEQ 3 :YES
3538 016166 104042 HLT 'DS'ER :SC_AND TRE SHOULD BE SET FOR

3539 :MXF SHOULD BE SET IN RSCS2
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IGNORE FUNCTION TES

177777 162706 3§: ggg s-&.aﬁsuc oéo RSWC CHANGE?
.+
HLT "W :WC_SHOULD NOT HAVE CHANGED
*FOR READ SHOULD HAVE NEVER
: BEEN EXECUTED
027372 162676 ggg cgursur ,JRSBA ogo RSBA MOVE
162670 MOV JRSBA, BAD *GET RSBR
027372 MOV $0UTBUF,GOOD  :GET CORRECT ANS
HLT :RSBA=BAD GOOD=CORRECT ANS
‘RSBA MOVED WHEN THE READ
: COND un; &onoeo WITH ERROR
:BITS SET IN RSER, RERD COMD SHOULD
*NEVER HAVE BEEN EXECUTED AND RSBA
*SHOULD NOT HAVE MOVED.
4S: CLRDK :CLEAR ALL REGISTERS
162650 MOV a’sSCS2, BAD :GET RSCS2
000100 MOV 100, GOOD serup CORRECT
162716 BIS UNNUM, GOOD
SES cooo 8aD IESCSE CORRECT?
HLT sMXF SHOULD HAVE CLERRED IN

;RSCS2 WITH THE “CLR" BIT BEING
:SET IN RSCS2.
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3601 016376
3602 016404
3603 0leMl2
3604 016414
3605 016422

3606

3607 016424
3608 016432
3609 016434
3610 016440
3611 Olg44e
3612 0is44Y4
3613 016446

18157

104400

104044
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INVRLID RDDRESS ERROR (IRE) TEST

§ S0 30363 26 36 36 36 9 96 36 36 38 3 96 36 36 36 36 6 36 3638 36 36 30 6 36 96 36 36 3 36 36 30 38 38 36 06 38 30 30 36 96 36 36 30 36 36 30 36 30 36 36 96 36 30 36 36 36 3630 36 30 36 06 34 34 34 3¢ %

: TEST 57
IO I I I

000040
004000
0l6272

000004

162566
000071
002000

000004

000004
150600

000004
000004
100000
000004

000004
162454

162706
162516

162656

162550
162556

162620

16261C
162526

162572
162562
162466
162544

162534

ts157:

SCOPE

INVALID ADDRESS ERROR (IAE) TEST

-MODULE TESTED M?754, M7770
:FLOAT A [ THROUGH THE FOUR SPARE ADDRESS BITS IN Th: oxsx
sADDRESS REGISTER (RSDA). THIS SHOULD CAUSE "IAE™ TO SET IN
*THE ERROR REGISTER (RSER) WHEN A READ FUNCTION IS LOADED INTO
*RSCSI WHICH IN TURN SHOULD CAUSE RTTENTION TO SET IN THE
:DRIVE STATUS REGISTER (RSDS) AND *TRE™ AND “SC* TO SET IN THE
CONTROLBREGISTERB(RSCSI)

I¢ 175, ONCEE :CLERR CLK CNT FLAG
MOV #4000 'L0AD R WITH INVALID ADOR
MOV msmo :LOOP TO HERE ON ERROR

4§: MROMD :PUT DRIVE IN MAINT MODE
25951 :CHECK MAINT REG
MRINT :INIT MAINT MODE (CLEAR MRSP)
BIT 88172, ONCEE LOOPING ON ERRORS)

BNE 18 : YES
ROL R2 *GET INVALID ADDRESS
BCS TADONE 'DONE FLOATING A ONE YET?

18: MOV R, JRSDA :LORD RSDA WITH INVALID ADDRESS
MOV 871 JRSCS1 D0 A RERD TO INVALID ADOR
ggg gaobo aRSER IESRSER CORRECT?

BIS ¥B1T2, ONCEE :SET ERROR BIT

HLT 105! DA ‘RSER SHOULD=2000 FOR
‘A READ COMMAND WAS GIVEN
sT0 AN ILLEGAL ADDRESS

28: BIC #8172, ONCEE :CLERR ERROR FLAG
CMP #150600, IRSDS 010 IRE SET?

BEG 3 s YES
BIS $B1T2, ONCEE :SET ERROR BIT
HLT 1DS!DA :RSDS SHOULD=150600 FOR
: 1ARE SHOULD BE SET IN RSER

38: BIC $B1T2, ONCEE :CLEAR ERROR FLAG

BIT #8ITiS, IRSCS1 010 SC SET?

BNE 13 :YES

BIS #8172, ONCEE :SET ERROR BIT

HLT 1DR!DS -S6C SHOULD BE SET IN RSCS1
:FOR_1RE SHOULD BE SET IN RSER

G§: BIC #8172, ONCEE :CLEAR ERROR BIT
CLRDK :CLEAR ALL ERRORS
3 aRssn ozo IRE CLEAR?
BEQ *YES
HLT -os :1AE_DID NOT CLEAR
BR 43 : CONTINUE

TADONE : : DONE
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DERSDB.PI1I TSTED  OPERATION INCOMPLETE ERROR TEST

3614 SRERRERNREERE RIS REEIEERE RIS XTI T TSI T390 30333 363636 3 2 36 20 3 %

ggl ;TEST &0 OPERATION INCOMPLETE ERROR TEST

1 DEERREEEREE R R RN R R R RN R R R R AR RS AR R R RN R LR RN

gg%g O1e446 104400 tste0: scope

3619 ;MODULE TESTED M7770

3620 ;PUT THE DISK IN MAINTENANCE MODE AND START A READ COMMAND

362l :THEN_ISSUE THREE DISK "INDEX" PULSES 70O SIMULRTE A COMPLETE

3622 :ROTATION OF THE DISK SURFACE. THE THIRD INDEX PULSE SHOULD

3623 :CAUSE OPERATION IN COMPLETE "OPI® TO APPEAR IN THE DRIVE ERROR

gggg sREGISTER (RSER) AND “ATA™ AND "ERR" IN THE DRIVE STATUS REGISTER (RSDS)

3626 016450 104414 MROPI: CLRDK CLEQR ALL DRIVE REGISTERS

3627 016452 013777 027372 162426 MOV JWOUTBUF , JRSBA ;SETUP RSEA

ggsg 016460 012777 177777 162416 MOV #-1,3RSWE SETUP RSWC

3630 016466 104430 MRIND ; SEND INDEX PULSE TO MR REG

3631 016470 104420 MRCK : CHECK MAINT REG

3632 01472 022701 22701 : T0_EQUAL 22701

ggga 016474 104424 MRINT s INIT MAINT MODE (CLEAR MRSP)

gggg 016476 012777 000071 162374 MOV $71,3RSCS1 ;LORD A READ COMMAND

3637 016504 104420 MRIND ISSUE THREE INDEX

3638 016506 104430 MRIND ; PULSES T0

ggag 01510 104430 MRIND : CAUSE 0PI

3641 ;NOW CHECK FOR CORRECT ERRORS IN RSER RND RSDS

3e42 016512 017700 162376 MOV JRSER, BRD ;GET

3643 016516 012701 020000 MOV 20000, GOOD iGET CORRECT ANS

3644 016522 020100 CMP 600D, BAD DID OPI SET IN RSER?

3645 016524 001434 BEQ 1% ; YES

3646 016526 104402 016532 TYPE , - ¥C :.ASCIZ <15)¢12>"0PI IN RSER SHOULD SET-3 INDEX PULSES W

ggzg 0l6614 104000 HLT sRSER=BAD GOOD=CORRECT ANS

3649 016616 022777 150600 162266 1S: cMP #150600, dRSDS DID CORRECT ERRORS SET?

3650 0let24 001401 BEQ 23 YES

3651 0lebed 104040 HLT 10S RSDS SHOULD=150600 BECARUSE

3652 ;0F OPI ERROR IN RSER

3653 016630 022777 144270 162242 28: cMP $144270, IRSCS L DID SC AND TRE SET IN RSCS1?

3654 (016636 001401 BEG MROPIA ; YES

3655 016640 104050 HLT CH e :SC_AND_TRE SHOULD SET IN RSCS1

3656 : BECAUSE OF ERROR IN RSER

3657 016642 104414 MROPIA: CLRDK :CLEAR ALL ERR

3658 016644 005777 162244 15T JRSER DID 0PI CLERR IN RSER

3659 016650 001437 BEQ 1% s YES

3660 016652 104402 016656 TYPE '.+2 : .ASCIZ ¢15)<12>"0PI IN RSER DID NOT CLEAR BY SETTING CL

3661 016746 104040 HLY :05 :RSER_SHOULD=0

3662 016750 022777 010600 1e2:34 1$: CMP #10600, JRSDS ;01D ERROR BITS CLEAR IN RSDS

3663 BY SETTING CLR BIT IN RSCS2

3664 016756 001401 BEQ

.+4 ; YES
3665 016760 104040 HLT '0S :RSDS SHOULD=10600
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3668
3669
3670
3671
3672
3673
3674
3575
3676
2677
3678
3679
3680
3681
3682
3683
3684
3685
3686
3687
3688
3689

016762

D167Ee
016774
016776

017012

017020
017026
017030

017032
017040
017042

017044
017052
017054

017056
0170e0
017066
017070

017072
017076
017100

TST6l

104400

104414
042787
104430
104420

022777
001401
104040

022777
001401
104044

022777
001401
104004

104414
022777
001401
104044

005777
001401
104044

RS11-RE04 MAINTENANCE MODE DIAGNOSTIC

PRRITY ERROR TEST

003043

62020
000077

000010

104200

000077

004200

162016

162172

162070
162070

162086

162040

162036

162012

NO?7
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§ BRI IENIRIETIIII TN KT NN 33N 33U 336 603036 6 003630 620
1 PARITY ERROR TEST
2 RN I I I 3333 333303 3 3336 0 333 T 3330 33 3 0 0 3 A 2

,TEST
fstel:

SCOPE

;MODULES TESTED: M7754, M?7770

:SET “PAT* BIT IN RSCS2.

WRITE A DRIVE REGISTER,

“PAR™ SHOULD SET IN

TH DRIVE ERROR REGISTER (RSER) WHICH SHOULD CARUSE "ATR"™ TO SET IN RSAS
*SC’ TO SET IN RSCSI1.

hRPQR:

CLROK
8Ic
MRIND
MRCK
22701
MRINT
BIS
Mov

CMP
BEQ
HLT

cHP
BEQ
HLT

CMP
BEQ
HLT

CLRDK
cMP
BEG
HLT

TST
BEG
HLT

$BITS, ONCEE

#BITY, JRSCS2
477, 3RSDA

310 JRSER
'DS

IIUHEDO JRSCS!1
'DS'DR
%77,adRSDA

44

'DA

84200 JRSCS1
'DS'DQ
QRSER
'DS'DQ

;CLEAR ALL REGISTERS
sCLEAR_CLK CNT E ?

;SEND INDEX PULSE TO MR REG

sCHECK MARINT TO

;EQUAL 22701

: INIT MAINT MODE (CLEAR MRSP)

:SET THE “PAT” BIT.

:BY WRITING INTO THIS REGISTER

sPAR SHOULD SET IN RSER

eég PAR SET?

:"PAR" IN RSER SHOULD BE SET FOR

:THE "PAT" BIT WAS SET IN RSCS2
:WHEN_PROGRAM TRIED TO WRITE INTO RSDA
Dég PRR CAUSE SC TO SET?

:SC SHOULD BE SET_IN RSCS! FOR
s PAR SHOULD BE SET IN RSER
:DID RSDA GET LOADED?

+ YES

sRSDA SHOULD=77 FOR PAT
BIT WAS SET WHEN PROGRAM
; TRIED TO WRITE INTO RSDR
:CLEAR ALL ERRORS

DéD ERRORS CLEAR?

YES
:SC_DID NOT CLEQR BY USING
:THE “CLR* BIT RSCSe
DID PAR CLEAR?"

s YES
:PAR DID NOT CLEAR BY USING
:THE CLR BIT IN RsCS2
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DERSDS. P11 TSTE2  MAINTENANCE MODE INTERRUPT TEST

3.‘08 (RERRRUBRERRFEAEDRRER RN RS RERERR RN RERRERBRAER R RS R AR R RRARBEBRERRRERRES£4%

3709 :TEST B2 MRINTENANCE MODE INTERRUFT TEST

10 lINI!!!llill!i!llll!Iil}ll{lilI!lllllll!i!!liiill*ll!!fl!liliii!!!f!l!iiii

1L 017102 1ew00 tste2: scope

713 :MODULE TESTED M7771

3718 m THIS TEST THE INTERRUPT srwal.s BIT IS SET (1.E.)

3715 A TWO SECTOR WRITE COMMAND IS GIVEN., AN “RMR"

? .LRROR 1S CREATED WHILE THE FIRST SECTOR IS REING WRITTEN

317 :THIS SHOULD CRUSE THE DRIVE TO INTERRUPT AFTER THE FIRST

gzig :SECTOR IS WRITTEN AND THE TRANSFER TO TERMINATE.

-l

3720 017108 012767 COOCC2 162032 MOV 82,FLAG2

21 Oi7il2  ONMIM MREX:  CLRDK -CLEAR DRIVE REGISTERS

372 017114 012737 000200 177776 MOV -eco anps :SETUP FUR INTERRUPT

37e3 017122 012706 000SO0 MOV 0

7o 017126 062767 DOODM0 162932 BIS cBI s onces :SET TYPE CLOCK COUNT FLAG

37725 0171 042787 162024 3 8600, ONCEE :CLEAR FLAG BITS

76 017142 109430 MRIND :SEND INOEX PULSE TO MR REG

3707 Q171v4 104420 MRCK :CHECK MR REG

3728 017146 022701 22701 :T0 EQUAL 22701

3729 017150 104424 MAINT :INIT MGINT MODE (CLERR MRSP)

33;33? :BY SENDING 2 CLOCK PULSES

7 :FILL MEMORY DATR BUFFER (INBUF) WITH 128 WORDS (1 SECTOR)

3733 :DATA BUFFER WORDS ARE  :A WORD OF ALL 0'S - ALL 1'%

7N ; FLOATING 1'S PATTERN (16 uoaos.)

3735 : A PATTER OF 146314 (110 WORDS)

373% 017152 012702 026572 MOV 8]148UF ,R2 :GET LGCATION OF OUTBUF

3737 017186 00S022 CLR (R2)+ :CLEAR IST LOCATION

3738 017160 012722 177777 MOV 8-1,(R2)+ 1oNO WORD OF ALL ONES

3739 017164 00S003 CLR R3 :CLERR WORK LOC TO GENERATE

3790 0i7166 000261 SEC :A PATTERN OF FLORTING ONES

3741 017170 006103 18: ROL R3 :GET PATTERN

742 017172 103N02 BCS o :DONE GET OUT

3743 0172174 010322 MOV R3, (R2)+ :FILL BUFFER

379 01?176 000774 B8R 18’ : CONT

3745 017200 012703 0001SH 28: MOV 8110, ,R3 :FILL REMAINING PORTION OF

7946 017204 012704 146314 MOV 8146314 RY :BUFFER WITH R PATTERN OF 146314

3747 017210 D109e? 3s: MOV RY, (R2) ¢ L ORD BUFFER

3748 017212 005303 DEC R3’ :DONE YET?

3748 017214 001375 BNE 38 'NQ

37:5,1: s SETUP comnou.m ro rmqm 256 WORDS OF DATA (2 sscronm

3752 017216 012777 020024 161704 8INT SVEC  ;SETUP INTERRUPT VECTOR

3753 017224 012777 000340 161700 nov 8340 aﬁsvcps

3754 017232 012777 026572 161646 MOV ¢INBUF,3RSBA  ;LOAD BUS ADDR REG

3755 017240 012777 177900 16136 MOV 177400, IRSUC ;LORD WORD COUNT REG

3786 017246 012777 000161 161624 MOV #161,3R5CS1 :LOAD WRITE COMMAND 1/E

3757 017254 10N446 GETSP :CLOCK ROUTINE TO GET SECTOR PULSE

3758 70 CLERR OUT COUNTERS AND REGISTERS

3759 : THAT OTHERWISE COQULD NOT BE CLERRED.

760 017256 104220 HLT 'MR :COULD NOT SET SECTOR PULSE (0)

3761 017260 104450 SPASS :CLOCK MR REG SP = 1




CO8

géésﬂggC-ll‘DERS&B RS11-REC4 MAINTENANCE MCODE DIAGNOSTIC  MACYIL 27(?732) OM4-0CT-76 13:11 PAGE M

P11 TST62  MAINTENANCE MODE INTERRUPT TEST
3062 ;ASSERT INDEX PULSE T0 INITIALIZE THE DRIVE
3763 017262 104430 MRIND
3764 017264 104420 MRCK ;CHECK MR REG T0 EQUAL
3765 01726k 020501 20501 120501 FOR
3766 017270 104000 HLT RRITE Cor’
{
3re8 ;STEP THRL RESYNC PERIOD
3770 017272 Q012767 001000 161702 MV #512.,REPT
3°71 01730 052767 000040 161660 BIS ~ #BITS,ONCEE  ;TYPE OUT CLOCK COUNT IF ERROR OCCURS
3772 017306 104422 MREX1: MRELK :CLOCK MR REG
3773 017310 104420 MRCK $CHECK FOR
017312 070501 70801 : CORRECT DATA
017314 104000 HLT iHR = BAD'COOD = CORRECT DATA
017316 104422 MRCLK :CLOCK MR REG
017320 104420 MRCK : CHECK FOR
017382 (020501 20501 : CORRECT DATA
017324 104000 HLT  ERROR KHILE CLOCKING THROUGH RESYNC PERIOD
017326 005367 161650 DEC  REPT ;FINISH LOOPING
017332 001365 BNE  MREXI {THROLCHREGTNG PERIOD
;ONE MORE CLOCK PULSE SHOULD RSSERT SECTOR PULSE
$5P=0 EQUALS SECTOR' PULSE
01 104422 MRCLK ;CLOCK MR REG
0l 104420 MRCK MR SHOULD
0l 070101 70101 }EQUAL_70101
8l 104000 HLT s MR=BAD (SOQD=CORRECT ANS
0l 104422 MRCLK :CLOCK MR REG
0] 104420 MRCK s CHECK MR
0l 020101 20101 ro EQUAL 20101
0l HLT MR=BAD GOODZCORRECT ANS

; PERFORM 63 DOUBLE MRINT CLOCK OPERQTIONS--HR!TING PRERMBLE
000077 161620 MoV 863. ,REPT

3

SRR EE R EE R E R R R RRRRER
S9ERY  RRdRd
'é

01 0

01 104422 MREX2: MRCLK ;CLOCK MR REG

01 104420 MRCK i CHECK MR REG

01 071501 71501 ;70 EQUAL 71501

4)! 104000 HLY : MR=BRD GOOO-CORRECT ANS
1)) 104422 MRCLK :CLOCK MR REG

0! 104420 MRCK s CHECK MR REG

017376 021501 21501 ;70 EQUAL 21501

017400 104000 i MR=BRD_GOOD=CORRECT ANS
017402 005367 161574 DEC REPT :DONE YET

017406 001365 BNE MREX2 ;N0 LOOP
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3808
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11 817“19 9 S
312 Olrale 104300
3813 017420 104422
3814 017422 104420
3815 0I79% (025501
3816 017426 104000
3817 017430 10M4e2
3818 0I7932 104420
3819 DI7434 175501
3820 0174% 104000
3002 DI7440 012787
3893 017446 104422
3824 017450 104420
3635 017452 (02550]
3836 Q17454 104000
3027 QI7456 104422
3828 QI7460 104420
3829 Q17462 175501
3830 QI7464 109000
3831 0I7466 005367
382 017472 001365
3833

38BN
3835
38?0174 109422
3B 0i7476 104420
3838 017500 027501
3839 0I7502 104000
3040 DI7504 104422
3841 017506 104420
3842 017510 123501
3g43 017512 104000
3044

3845

3846

3847 017514 104422
348 017516 104420
3849 017520 (073501
3es0 0i7522 104000
351 017524 012705
3832 017530 011504

RSi1-RSCH MAINTENANCE MODE DIRGNOSTIC

MRINTENANCE MODE INTERRUPT TEST

MACY1l 27(732)
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:DRIVE SHUULD NOW RECEIVE IST WORD TO BE WRITTEN

MRCLK
MRCK
171501

000003 161534
MREX3:

HRCLK
25501
HLY

MRCLK

MRCK
175501
HLT

161510 DEC REPT
BNE MREX3

;CLOCK MR REG

:CHECK MR REG

: 70 EQUAL 171501

:MR REG=BAD GOOD=CCRRECT ANS
;CLOCK MR REG

iMR REG_SHOULD

;EQUAL 25501

:MR REG=BAD GOOD=CORRECT ANS

; PERFORM gEXT STEg gETIHES TO FINISH WRITTING PRERMBLE

; CLOCK MR REG

:CHECK MR REG

s 70 EQUAL 25501

sMR=BRD GOOD=CORRECT ANS
sCLOCK MR REG

:CHECK MR REG

;70 EQUAL 175501

:MR RE$EERD GOOD=CORRECT ANS

:DONE
:NO LOOP BACK

*MOVE DATA WORD INTO RSO4 SHIFT REGISTER

¢ MRCLK
MRCK
27?01

HL
MRCLK
MRCK
123501
HLT

;ENCODE SYNC 1
MPCLK
lhn‘CK

73501

T

HL
026572 MOV
MOV

-~ o
Do

unzz

:CLOCK MR REG
:CHECK MR REG
TO EQUAL 27501
=BRAD GOOD=CORRECT ANS
CLOCK MR REG
MR REG SHOULD
EOURL 123501
MR=BAD GOOD=CORRECT ANS

;CLOCK MR REG

;MR REG_SHOULD NOMW

sEQUAL 73501

;MR=BAD GOOD=CORRECT ANS

:GEY STARTING RDDR FOR DATA BUFFER
:GET DATA
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TST62
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104432
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104000
104436

104000
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RS11-RSCY MAINTENANCE MODE DIAGNOSTIC
MAINTENANCE MODE INTERRUPT TEST

002167 161454 MoV 81143. , WORK -DOING A | SECTOR TRRNSFER 127 WORDS
+18 BITS PER WORD-CLOCK LGOPS
: TAKE CRRE OF 2 BITS AT A TIME
:127 TIMES 9 EQUALS 1143 LCOPS
+70 GET THROUGH SECTOR C(LAST WCRD DONE SEPARATELY).
000200 161420 BIC 8BIT?, ONCEE :CLEAR LAST WORD FLAG
000:100 161412 8IS 88176, ONCEE :SET 1ST TRANSFER WORD FLAG
18: XBIT mnaanswor
CLKD! *SEND FIRST CLOCK PULSE
*AND CALCULATE MR REG
:FOR CORRECT DATA (MWDT+MWDB)
HLT ‘MR REG NOT CORRECT
£LKD2 :SEND 2ND CLOCK PULSE 10
:COMPLETE TRANSFER OF 2 BITS
CQLCULQTE CORRECT ANS FOR
R REG (MWOT+MWDB)
HLT nn-ano GOOD=CORRECT ANS
000200 161372 Eﬁ{ 5;177,oncss on LAST WORD YET
0OOM00 161362 Eﬁ} ngre.oncss ogscnc WORD YET?
161402 DEC WORK ‘DONE WITH 127 WORDS?
BNE 18 :NO
000200 161344 8IS #BIT7, ONCEE :SET LAST WORD FLAG
D0OC12 161364 MOV #10. , HORK :SET UP TO TRANSFER LAST WORD
161360 28: DEC WORK' :DONE YET
BNE 18
0O0N00 161322 BIS 8B178, ONCEE :SET TRANSFERRING CRC WORD
000200 161314 BIC $BIT7. ONCEE :CLEAR LAST WORD FLAG
- GENERATE RMR ERROR BY ATTEMPTING TO WRITE RSER
:EXC SHOULD THEN BE RSSERTED
177777 1pl23M MOV -1, 9RSER
003570 JSR PC csncnc - GENERRTE CRC WORD
AND LEAVE IN “WORK"
026572 MOV :Iggur R2 GO TO END
000400 ADD R2 :0F DATR BUFFER
161314 MOV WORK | 9R2 :LOAD CRC WORD
MOV R2,R5 *RESET POINTER FOR
000002 SUB 82 RS tRS FOR CRC WD
C00012 161300 MOV 10, WORK :SETUP TO ,XFER CRC
161274 3s: BﬁE T%RK oone YET?

MRCY1l 27(732)

04-0CT-76 13:11 PACE S
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RSD8. P11 TST62 MAINTENANCE MODE INTERRUPT TEST
3899 :EBL SHOULD nou ASSERT AND CRC BE WRITTEN
3900 017722 104422 MRCLK *CLOCK MR REG TO STEP THROUGH DEAD BAND AREA
3301 017724 104420 MRCK :CHECK MR RE:
3902 017726 153501 153501 ' T0 EQUAL 103501
gg 017730 104000 HLT nnmmmnmwwmman%
3305 :LOOP & TIMES
3909 017732 012767 000006 lelau? MOV %6 ,REPT
3307 017740 104422 4$: MRCLK :CLOCK MR REG
3308 017742 104420 MRCK ' CHECK MR REG
3909 0177v4 003501 3501 70 EQUAL 53501
3910 017746 108010 HLT :MR=8AD GOOD=CORRECT ANS
3911 017750 104422 MRCLK ;CLOCK MR REG
3913 817753 103;30 MRCK s CHECK MR REG
3913 017754 15301 153501 : 70 EQUAL 1063501
39i4 017756 104000 MLY :MR=BAD GOOD=CORRECT ANS
3915 017760 005367 161216 DEC REPT :DONE LOOPING YET?
33%? 017764 001365 BNE 3 NO
3918 :FINISH UP
3319 017766 104422 MRCLK -CLOCK MR REG
3920 017770 104420 MRCK :CHECK MR REG
3921 017772 003501 3501 :T0 EQUAL 3501
3922 017774 104000 HLT MR REG=BAD GOOD=CORRECT ANS
3323 017776 1.4422 MRCLK :CLOCK MR REG
3924 (20000 104420 MRCK :CHECK MR REG
3925 020002 151501 151501 :TO EQUAL 151501
39296 020004 HLT *MR=BAD GOOD=CORRECT A!'S
3taaaEE : , =T“““5FE§R SEEULD NOW BE COMPLETE
050018 $B4ush MACK § (EOCK TRe Rec
3931 020012 002701 2701 :T0 EQUAL 2701
3932 020014 104000 HLT : MR=BRD cooo-comscr ANS
3933 020016 000240 NOP :STALL FOR TINE
3934 020020 104050 HLT 14C!DS :SHOULD NEVER GET HERE
2935 020022 0004 BR INTMR] ascnugs DRIVE ULD HAVE INTERRUPTED.
2936 AUSING JUMP TO I
3337 :CHECK FOR nsssnrxon or FTS ATTN L
3938 -NOW TEST CONTROLLER
5353 020024 144260 161046 INTMR: CMP $144260,9RSCS1 ;IS CS1 CORRECT?
3941 020032 O0O0IN0!L BEQ et - YES
3942 020034 10401M HLT 1DR!C s YES
3943 020036 177610 161040 SS: CMP 8177610,3RSWC ;IS WC REG CORRECT?
3944 020044 00140 BEQ e ; YES
3MS 02004 104010 HLT 14C WC SHOULD BE = T0 177610
394 020050 022777 000004 161036 CMP 84, JRSER oxg RMR SET IN RSER
347 020056 00I40§ BEQ +4 ; YE
348 020060 104050 HLT iDS!UC :RSER SHOULD = 4
3949 853895 022777 000001 161020 CMP #1, 3RSOR oo:s RSDA=1
3950 001401 BEQ +4 YES
3651 020072 104004 HLY DA Rson SHOULD=1
3952 020074 oooeqo INTMR1: NOP s DONE
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DISKk AODRESS OVERFLOW TES

§ R RE I IR IR RE AR E RN
; TEST B3 DISK ADDRESS OVERFLOW TEST
£ RN I I SR 03 I I 00030330 I 0000 003030 I R RS 0

ts1e3: scope

;MODULES TESTED: M7754, M7771, M?770

sSET UP TO TRANSFER 2 SECTORS'TO THE DISK, STARTING AT TRACK 77 SECTOR 77
:T0_CAUSE_A_DISK ADDRESS OVERFLOW CONDITION. ALSO CHECK LAST BLOCK TRANSFER
; (LBT) BIT TO SET IN THE RSDS REGISTER.

MRAROE: CLROK CLEAR ALL REGISTERS
000500 MOV $500, SP :SETUP STACK POINTER
MRIND :SEND INDEX PULSE TO MR REG
MRCK :CHECK MAINT REG
22701 270 EQUAL 22701
MRINT : INITIRLIZE MRINT REG BY SENDING
-2 CLOCK PULSES (CLEAR MRSP)
007777 160764 MOV 87777, 3RSDA :SETUP DISK RDDRESS
177400 160752 MOV $-400 JRSWC :SETUP FOR R 2 SECTOR TRANSFER
027372 160746 MOV 8OUTBUF,3RSBA  ;GET OUTPUT BUFFER
:SETUP BUFFER WITH ALL ONES
027372 MOV 8OUTBUF , RS :GET STARTING ADDRESS OF OUTBUF
000400 161030 MOV 400, REPT :LOAD 2 SECTORS
177777 18: MOV -1, [RS)+ SWITH WORDS
161020 DEC Rept :0F ALL ONES
BNE 18
000061 160706 MOV 61, 3RSCS1 :LORD WRITE COMMAND
MRIND :SET INDEX PULSE
-SUPPLY CLOCKS TO STEP THROUGH A TRACK
000003 161000 MOV 83, REPT
160000 Ss: MOV 857344, R4 :SETUP FOR FAST CLOCK PULSES 172032 CLOCKS
000011 MOV $11.R2 203 X 57344 = 172032)
000001 MOV 81 R3
160702 28: MOV R2, dRSMR
160676 MOV R3, GRSMR
DEC R4
BNE 28
160744 DEC REPT
BNE 13
:CAUSE “LBT IN RSDS TO SET
MRCLK :CLOCK AN 11 AND A 1 INTO RSMR
DSCK ;gnsgk MR
12400 : Y0 EQUAL 12400

HLT :LBT SHOULD BE SET IN RSDS
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;ASSERT MAINTENANCE INDEX PULSE TO RESET DRIVE
:FOR THE SECOND REVOLUTION

L

MRCK
2501

160710
4S: HRCLK

MCCNT

REPT
4§

RSSERT MAINT INDEX PULSE

sCLEAR THE CLOCK COUNTER

sCHECK MR REG

:T0 EQUAL 2501. SHOULD STILL BE WRITING

; SUPPLY ENOUGH CLOCKS TO STEF THRQUGH THE RSOY RESYNC PERIQD
#512. ,REPT ; CLOCK

COUNT TO STEP THRU RESYNC
;2ND REVOLUTION
sCHECK MR
:T0 EQUAL 52501
:MR=BAD GOOD=CORRECT ANS
:CLOCK MR REG
:CHECK MR
:REG TO
sEQUAL 2501

;LOOP TILL DONE

;SUPPLY 2 CLOCKS T0 CRUSE THE SECTOR PULSE TO APPEAR IN
:THE MR_REGISTER AND THE “AOE™ ERROR TO APPEAR IN
; THE RSER REGISTER

ROECK: MRCLK
MRCLK

160554 CHP

160540 1§: cMP

28: CLRDK

160514 3§: CMP

#1000, 3RSER
18

DS
#152600, dRSDS
cs
DS

JRSER
3%

10S
#10600, IRSDS
.4
105

; CRUSE SECTOR PULSE AND AOE ERROR
%HES%ﬂ;OR SECTOR PULSE

sMR=BAD GOOD=CORRECT RNS
:DID ROE SET_IN RSER?

;AOE SHOULD BE SET IN RSER
:RSER SHOULD EQUAL 1000
IS RSOS CORRECT

; YES
:ERR 8 ATA SHOULD BE SET IN RSDS
:BECAUSE OF AOE ERROR IN RSER
: CLEAR_ERROR
DID ERROR CLEAR?

; YES
:AOE DID NOT CLEAR BY SETTING CLR IN RSCS2
Dlg ERRORS CLEAR

YE
;ERR AND ATA & LBT SHOULD ALL BE CLEARED
:FOR CLR WAS SET IN RSCS2
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MIINDEC-11-DERSD-B RSI
DISK RDDRESS OVERFLOW TEST

DERSDB.P11 157863
4050 s MAINTENANCE MODE VERIFY TEST
ws:t @ 3eeee- DANGER---THIS TEST DESTROYS DATA ON DISKS--DANGER
4052 s THIS TEST WILL ONLY RUN IF SWITCH 11 IS SET IN THE “SWITCH
4053 *REGISTER™ FOR IT WILL RCTUALLY WRITE DATA INTO THE DISK. IT
4054 sWILL WRITE ONE TRACK OF ALL ONES. THE PROGRAM THEN GOES Bncx
4055 s T0_THE MAINT WRITE TEST AND WRITES ONE SECTOR OF DATA (ZERD'S, ONES, FLOARTING
4056 sONES AND FILLS THE REMAINDER OF SECTOR WITH A PATTERN OF 146314)
4057 :THE DRIVE IS THEN TAKEN OUT OF
4058 s "MAINTENANCE MODE™ AND THE TRACK IS THEN RERD. THE TRACK
3833 :SHOULD CONTAIN ALL ONES.
H061 ¢ J3 300630 J0 30 30 30 9 06 96 36 36 36 36 38 36 6 36 96 96 96 36 36 36 36 36 36 36 3 9 36 36 36 36 36 36 36 36 38 98 3 36 36 96 36 36 36 3636 36 36 6 36 9 9 9 36 36 36 36 36 36 6 36 3 9 36 36 34
4062 :TEST BY MAINTENANCE MODE VERIFY TEST
4063 *!**!**i*!***l**!ii!**il!!!*!*!***i***ii!i!***!*i*****!***i*i**i***i!i*i*
zggg 020402 104400 tsTeq: scope
:8%9 sMODULE TESTED G182
4068 020404 032767 004000 157156 MRVR:  BIT #88IT11,SUR ;oo THIS TEST?
4069 020412 001002 BNE 35 ; YES
4070 020M4I4 000137 021130 IMP JLINFTST *NO
4071 020420 005067 160520 3s: CLR FLAG2 :SET VERIFY TEST FLAG
4072 020424 109414 CLRDK :CLEAR ALL DRIVES
4973 020426 012767 177777 160574 MOV 8177777 ,WORKS  ;STALL TO
4074 (020434 00S367 160570 4s: DEC KORKS :RESYNC DRIVE
4075 (020440 001375 BNE 4$ :TIMING LOGIC
4076 020442 042767 000040 160516 BIC $BITS, ONCEE CLERR CLK CNT
4077 020450 012777 160000 160426 MOV 8-20000, 3RSUC  ;WRITE ONE TRACK - BK WDS
4078 020486 012767 177777 006106 MOV 8177777 INBUF  'WRITE A PATTERN 12525
4079 £~ -3 052777 (000010 160410 BIS ° #BIT3,dRSCS2  ;SET BAI BIT
L= w3 019777 026572 160406 MOV sINBUF,GRSBA  ;SET DATA WD
WOV s’ 012767 177777 160474 MOV 8177777 REPT  :SETUP WAIT LOOP
40e. . - 012777 00006l 160364 MOV 861, 9RSLES] :GO0 WRITE
4083 De.>l¥ 105777 160360 18: 778 JRSLSL ;wmva?
4084 020520 100404 BMI 2s YES
4085 020522 005367 160454 DEC REPT : DECREMENT COUNTER WAITING
4086 020526 001372 BNE 18 :FOR_READY
4pg7 020530 104000 HLT :READY NEVER CAME UP
4028 020532 005777 160342 28: ST JRSCS1 :ANY ERRORS?
4089 020536 100002 BPL MRVR1 : NO
4030 020540 104050 HLT 1DS!IC :STOP MERE TILL THIS PROBLEM IS FIXED TRY DZRSB DIAG

4091 (020542 000433 BR TBDIA :TYPE MESSAGE
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4092 020544 104414
4093 020546 012777
4094 020554 053777
4095 (020562 012777
409 020570 012767
4097 020576 012777
4098 020604 105777
4099 020610 100404
4100 020612 005367
4101 020616 001372
4102 020620 104000
4103 020622 005777
4104 020626 100032
4105 020630 104050
4106
4107
4108 020632
4109 020632 104402
4110 020714 000137
4111
4112
4113 020720 104414
4114 020702 012767
4115 020730 005367
4116 020734 001375
4117 02073 012777
4118 Q02C°W4 052777
4119 020752 012777
4i2g 020750 012767
4131 020766 012777
4122 020774 |
4123 021000 100375
4124 021002
4195 021010 001442
4126 021012 104402
4127 021112 104040
4128 021114 00040M
4129 021116 005777
4130 021122 100001
4131 Cellad 104040
4133 021126 000240
4134
4135 021130 000137

RS11-RSO4 MAINTENANCE MODE DIAGNOSTIC
MRINTENANCE MODE VERIFY TEST

JO8
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;CLEAR ALL REGISTERS
s SETUP WC

:SET BRI

:SETUP RSBA

sSETUP WAIT LOOP

:D0 A WRITE CHECK TO VERIFY DISK

s TEST

:FGR_READY TO COME BACK
sWRIT

'READY NEVER CAME BACK
;ﬁgv ERRORS?

:STOP HERE WC FAILED

;GO0_TO DZRSB DIAG
;BEFORE TRYING TO DEBUG THLIS TEST

;.ASCIZ <1S)¢12>"FAILED VERIFY TEST --- RUN DZRSB DIRGNO
O_WRITE IN MAINTENANCE MODE

MRVRR: JMP #MRWRT :6
sNOW CHECK TO SEE IF DRIVE WAS WRITTEN ON IN MAINTENANCE MODE

MRVR1: CLRDK
160000 160330 MOV #-20000, JRSWC
000010 160320 BIS #BIT3, JRSCS2
026572 160316 MOV sINBUE , RSBA
1772777 160404 MOV 8177777 REPT
000051 160274 MOV 851, arRsEs]
160270 18: TSTB  aRslsl
BMI 2%
160364 DEC REPT
BNE 18
HLT
160252 23: ST JRSCS1
BPL MRVRR
HLT 105 UC
TBODIA:
020636 TYPE 42
011456
MRVR2: CLRDK
177777 160264 MOV 8177777, WORK
160260 3s: EEE ggnx
160000 160140 MOV $-20000, JRSWC
000010 160130 BIS $BAI, IRECS2
026572 160126 MOV ¢INB(F , JRSBA
177777 00S604 MOV 8177777 INBUF
000051 160104 MOV 5], JRSLS1
160100 18: ggle ?gstsx
040000 160072 BIT #WCE, JRSCS2
BEQ 28
021016 TYPE .42
HLT .DS
BR 4
157756 2s: 15T JRSCS1
BPL 4§
HLT 1DS
4§: NOP
002116 INFTST: JMP J4TRYNX

;CLERR ALL REGISTERS
;STALL - TO RESPONSE
; INDEX PULSE

; ON_DRIVE

; SETUP WC FOR 1 TRACK
; SET BRI

; SETUP RSBA

; SETUP FOR COMPARE
;00 A WRITE CHECK

; TEST FOR

;RERDY TO COME BRCK
;DID WCE SET?

;NO
; RSCIZ ¢15)¢12> "WRITE AMPLIFIER DID NOT GET DISRBLED B

;GET OUT
;ﬁgY ERRORS?

:SHOULD NOT BE ANY ERRORS
:TRY THE DZRSB DIAGNOSTIC

; GET NEXT DRIVE
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€ ROUT

NE
.SBTTL $DONE - BELL AND SCOPE ROUTINE
DONE:  SCOPE s TERMINATIONG SCOPE FOR LCOPING
ADD 81, PCNT+2 *ADD 1 TO THE PASS COUNT
ADC PCANT *MAKE 1T DOUBLE PREC.
BIT #SW10, J¥SKR RING THE BELL?
8NE 4§ s NO!
TYPE 42 s ASCIZ <BELL)¢177>
4g: MOV boqa RO csr MONITOR RDDRESS
BEQ F NONE
JSR (0) co 70 MONITOR
240, 240, eﬁo snvs Roon FOR ACT11
38: MR’ T MuLsYs s RETU
JTBIT: O :T BIT FLAG
:MULTI DRIVE SYSTEM?
MULSYS:
TYPE .42 : .ASCIZ ¢15)¢12>"END OF PASS"
CLR LAD
CLR ICNT
BIT $BITY, ONCEE sMULTI DRVIE?
BNE 18 :NO
JMP EMULTII S YES
18: IMP JuNOWGO *TEST ONLY ONE DRIVE

; ERROR TYPEOUT ROUTINE FOR NO-OP TEST
NOPERR: g’T :gITE,ONCEE NE?E WE HERE BEFORE?
B'S #BIT2,0NCEE SET BEEN HERE BEFORE FLAG

*YPE 42 : .ASCIZ <15> (12>"ERROR CAUSED BY NO-OP FUNCTION *
MOV UORK, -(8) :PUT WORK ON STACK
TYPES :TYPE STACK IN OCTAL - SUPRESS

1§: RTS PC




L 08

MIINDEC-11-DERSD-B RS11-RE04 MAINTENANCE MODE DIAGNOSTIC  MACYLl 27(732) 04-0CT-76 13:11 PAGE 103

DERSDB. P11 SOONE - BELL AND SCOPE ROUTINE
g3 Bi%e Mode TERE R WRCTe TUTuORR ON-sTack )
ai7a Deisre Lonaos TYPES }TYPE STACK IN OCTAL - SUPRESS

417
41?9 021376 Q44103 047101 042507 REGCHG: .ASCIZ "CHANGED WITH NO-OP FUNCTION °
4178 021404 020104 044527 Q44124
4179 (021412 047040 026S17 0SOL17
4180 021420 043040 047125 052103
4181 021426 047511 020116 000

83 021433 01S 0S10i2 051115 TRMR:  ,ASCIZ <IS><{2>"RMR DID NOT SET BY WRITING INTO "
BY 021440 020040 044504 020104
B85S 021446 Q47516 020124 Q42523
4186 021454 (020124 054502 053440
4187 021462 Qu4S2e Q44524 Q43516
4188 021470 044440 052116 020117

4183 021476 000

:ig? 021500 .EVEN

4192 (021500 104422 -MRINT: MRCLK ;CLOCK THE MAINT REG WITH AN 11 AND A 1
4193 021502 104422 MRCLK s SAME

z{g; 021504 (000002 RTI1 ; RETURN

4196 021506 012777 000011 157410 .MRCLK: MOV #11,3dRSMR ; CLOCK THE

4197 021514 012777 000001 157402 MoV 81, aRSHMR iMAINT REG

4198 021522 062767 000001 157446 RDD #1,MCCNT+2 SADD 1 TO CLOCK COUNT

4199 021530 005567 157440 ADC MCENT "MAKE DOUBLE PRECISION

358? 021534 000002 RTI

4202 021536 017700 157362 .MRCK: MOV aRSMR, BAD ;GET THE CONTENTS OF RSMR

4203 021542 017601 000000 MoV a(SP) : GOOD :GET THE CORRECT ANSWER

Y204 021546 062716 000002 ROD 82, (SP) :UPDATE THE RETURN QDDRESS FOR AN ERROR
4205 021552 020100 CMP GObD BARD :1S THE_MR REG CORRECT?

4206 021554 001002 BNE 1% :NO EXIT

4207 021556 062716 000002 RDD $2, (SP) ,UPDRTE RETURN ADDRESS TO SKIP THE HLT FOR CORRECT ANS
zsgg 021562 000002 18: RTI ; RETURN

4210 ; SEND INDEX PULSE TO THE MAINTENARNCE REGISTER

4211 021564 012777 000021 157332 .MRIND: MOV JRSMR ; SEND_INDEX

4212 021572 012777 000001 157324 MOV ll ﬁRSNR sPULSE TO MR REG

Y4213 021600 000002 RTI

4214 021602 017700 157304 .DSCK: MOV JRSDS, BRD ;GET THE CONTENTS OF RSDS

4215 021606 017601 000000 MOV d(SP), GOOD sGET THE _CORRECT ANS

4216 021612 062716 000002 R0D ¥2, (5P) ;UPDATE THE RETURN ADDR FOR AN ERROR
4217 021616 020100 tHP 0D, BAD IS RSDS CORRECT

4218 021620 001002 BNE 13 ;NO EXIT

4219 021622 062716 000002 ADD %2, (SP) ;UPDATE RETURN ADDR TO SKIP THE HLT FOR CORRRECT ANS
4220 021626 000002 18: RTI
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$OONE - BELL AND SCOPE ROUTINE

;GEY 2 BITS OF DATR FROM BUFFER
:SET NOWOD (0DD DATA BIT NOW BEING WRITTEN) TO A 1 IF DATA TRANSFER BIT IS A I

:CLEAR NOWOD IF DATR BIT IS A O
:SET NOWEV_(EVEN DATA BIT NON BEING WRITTEN) TO A 1 IF DRTRA TRANSFER BIT IS A |
:CLEAR NOWEY IF DATA BIT IS A O

000100 157330 .XBIT: gég SEITB , ONCEE 137 2 BITS OF 1ST WORD?
000001 157300 MOV 81,LSTEV SET LAST EVEN BIT TRANSFERRED TO A |1
060001 157274 MOV 81 LSTOD :SET LAST ODD BIT TRANFERRED TO A 1
:THIS SETS UP THE svnc 1 BITS AT END OF PREAMBLE
FOR THE TOP AND BOTTO
:BITS IN THE MR REGISTER
000100 157304 BIC saxrs ONCEE :CLEAR 1ST WORD TRANSFER FLAG
157320 4y3: CLR Kent :CLEAR CLOCK COUNTER AT START OF EACH WORD
000400 157272 % fywms §QM%mmmm
157252 CLR NOWOD N0, LOAD EVEN
157244 CLR NOWEY :AND ODD WITH O FOR BITS 16 & 17 IN RSO4 DATA WORD.
000010 157310 &8%: gcTJ}' #8. , WORK3 :8 LOOPS FOR REMAINING 16 BITS OF WORD
157232 157224 28: MOV NOWOD, LSTOD
157822 15721y MOV NOWEV, LSTEV :SAVE LAST 2 BITS TRANSFERRED
187266 ggg ggnxa ogn: WITH WORD YET?
000002 ADD %2.RS uponrs BUFFER WD
MOV (RS) RY :GET DATA WD
BR SGET errs 16 8 17
157200 3$: CLR Nouoo :CLEAR PRESENT ODD BIT
ROL RY :GET NEXT ODD DATA BIT
157172 ROL NOWOD :SAVE IT IN ODD BIT
157164 CLR NOWEV :CLEAR PRESENT EVEN BIT
ROL RY csr NEXT EVEN BIT
157156 ROL NOWEV :SAVE IT IN EVEN BIT
187224 DEC WORK3 *KEEP COUNT OF BITS IN THE WORD
RTI *RETURN
«CRC uono IS BEING NRITTEN BIT 17 § 16 ARE onrn BITS. O 8 1 ARE ALMWRYS O
157146 Is: :GET BITS 1
ROL R *AND 16
157140 ROL NOWOD :FOR CRC WORD
157132 CLR NOWEV
ROL RY
157124 ROL NOWEV
BR 6% s CONTINUE
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022062
022066
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022074
022100
022102
022106
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022114
022116
022122

68H42
S0
005767
001005
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02703

005767
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$DONE ~ BELL AND SCOPE ROUTINE

157114

157102

010000

157072

157060

040C00
123501

001200
157012

000002

;CLOCK ROUTINE (1ST OF TWO) WHICH IS USED TO CLOCK TWO BITS OF

DRTR TO THE DRIVE AT A TIME. 4IS RQUTINE ALSO CHECKS_ The PREVIOUS

:BITS THAT HAVE BEEN TRANSFERRED &ND CALCULATES WHICH STATE

s THE MWDT BIT (BIT 14 IN THE MR REG) AND MWDB BIT (BIT 12 IN THE MR REG) SHOULD BE IN

.CLKD1: MRCLK :CLOCK MR REG WITH AN 11 AND R |
CLR R3 'CLEAR WORK LOCATION
157 NOWGD :TEST 0DD BIT NOW BEING SENT FOR A | OR A O
BNE TSTEVB NOW TEST EVEN DATA BIT ON IST CLOCK
:NOW BIT IS A 1 MWDB IS 0
18: 15T LSTOD :TEST THE LAST Q0D DATA BIT THAT WAS SENT
BNE TETEVB :LAST ODD DATA BIT WAS.A 1
MWDB IS A 0
28: BIS 88IT12,R3 :SET MWDB FOR LATER COMPARE WITH MR REG
:NOW TEST FOR EVEN BITS BEING SENT
TSTEVB: TST NOWEY ;TEST EVEN BIT NOW eeruc TRANSFERRED
‘FOR EITHER A 1 OR R 0
BNE L :NOW BIT IS A 1
ST (CTEV :WAS LAST EVEN onrn BIT A 07
BNE 13 *NO LAST EVEN DATA BIT WAS A 1
BIS 88171 sMWDT SHOULD BE SET
18: MOV sxaasol cooo sGET CORRECT ANS
BIS R3, 600D :FOR MR REG
JSR PC. MRCAL :DETERMENE STATE or SB & LSR BITS
MOV JRSMR . BAD *GET CONTENTS OF MR REG
CMP GOOD, BAD : IS MR REG connscrv
BNE 2§ :NO TYPE OUT M
ADD ce (SP) s UPDATE RETURN nooR FOR CORRECT ANS
2§: RTI : RETURN




MI.NDEC-11-DE

DERS23.PI1

+300

43

L L4 LL L1
LI LI D

4319

B

ELELRFES2LRRY

SRR

Sl

0g2e16
D22z
Q22232

02:256
022262
J223z4

RSC-8

BO9Y

RSi1-RECH MARINTENANCE MODE DIRGNOSTIC  MACYLI! 27(732) 04-0CT-76 13:1i PAGE 106
$OONE - BELL AND SCOPE ROUTINE

157022
010000

010000
157000

040000

040000
02350:

001106
156720

000002

£22326
060001
1567862

000006
156744

186732
022c56

156770
156766
156732
156744

; SECOND CLOCK ROUTINE WHICH WILL FINISH TRANSFERRING THE TWO CATA BITS
s THIS ROUTINE WILL CALCULATE WHAT MWOT AND MWOS SHOULD EQLAL IN THE
s MRINTENANCE REGISTER

LKD2: MRCLK :CLOCK MR REG
157 NOWOD IS THE PRESENT DATA BIT A 17
8EQ 1§ 0ITISAD
ggs 5;1712.&3 szr MWDB FOR BIT BEING SENT IS A 1
18: BIC aexr1e.a3 sCLERR MWOB FOR PRESENT 917 ISR O
28: 187 NOWEV : 1S PRESENT EVEN BIT
BEQ k] 3 :NO IT ISR O
gés ogztxq R3 ;1T IS A1 SET MWDT
3$: BIC $BIT14,R3 :PRESENT BIT IS A 0 CLERR MWDT
48: MOV 323501 | 600D :GET CORRECT
BIS R3, 600D :FOR MR REG
JSR PC’ MRCAL : DETERMINE srnre or sa 8 LSR BITS
MOV JRSMR . BRD :GET CONTENTS OF
CHP GOOD, 8AD IS MR REG connscv
BNE 5§ :NO TYPEOUT ERROR
ADD 82, (SP) :UPDRTE RETURN RDDR FOR CORRECT ANS
58: RTI :RETURN

; TYPECUT ROUTINE TO DETERMINE WHICH IC FRILED IN CRC TEST2
{AND TO TYPE IT ouT

CRCTYP: MOV 8CRCTRB,WORK  ;GET STARTING LOC OF IC TRBLE
MOV 8], LoRK] :SETUP TO TEST FIRST CHIP
1$: BIT WORK1, SAVEE WAS IT HIS BIT?
aNE 28 s YES TYPE IT
ADD 86, WORK :NG INDEX TRBLE POINTER
ROL WORK 1 :SETUP TO TEST NEXT CHIP
BR 18 :NOW TES IT
28: JSR PC, 2WORK tTYPE OUT CHIP
TYPE .42 : .ASCIZ " IN THE CRC REG SHOULD BE SET"

RTS B¢
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RS11-RECY MAINTENANCE MODE DIAGNOSTIC  MACYLl 27(732)
$OONE - BE.L AND SCOPE ROUTINE

:TRBLE FOR CRC TEST 2 TYPEOUT ROUTINE

022466 CRCTRB: TYPE E302
RTS B¢
p22v7y TYPE E305
RTS AC
022502 TYPE £307
RTS PC
022510 TYPE E3010
. RIS FC
022517 TYPE £3012
RTS pC
022526 TYPE £3015
RTS pC
82253% TYPE E242
RTS AC
022543 TYPE E245
RTS pC
022551 TYPE E2y?
RTS pC
022557 TYPE E2410
RTS PC
022566 TYPE E2412
RTS pC
022575 TYPE E2415
RTS AC
022604 TYPE E192
RTS PC
022612 TYPE E197
RTS AC
022620 TYPE £1910
RTS AC
022627 TYPE E1915
RTS &C

04-0CT-76 13:1i
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RS11-RE0Y MAINTENANCE MODE DIAGNOSTIC  MACYLl 27(732)
SOONE - BELL AND SCOPE ROUTINE

026460 000062 E302: .WSCIZ ™E30-2”
Ccb460 000065 E30S: .ASClZ "E30-5"
Qee460 000067 E3Q7: .ASCIZ "E30-7"
026460 030061 EJ3010: .ASCIZ *“E30-10"
030063 030455 E3012: .ASCIZ *“E30-i2”
026460 032461 E301S: .ASCIZ *“E30-18*
032062 031055 E242: .RSCIZ “Eey-2”
032062 032455 E=24S: .ASCIZ “E24-5"
032062 033455 E247:  .ASCIZ “E24-7"
032062 03C4SS &£2410: .ASCIZ *“E24-10"
Oct4e4 031061 E24l2: .ASCIZ “Ee_4-12”
032062 030455 E2415: .ASCIZ “Ee24-15"
026471 000062 E182: .ASCIZ “El19-2
026471 000067 EI197: .ASCIZ "E19-77
026471 030061 EI910: .RSCIZ “EL19-10"

03446l 03045S EI91S: .ASCIZ *“g19-15%

C4-0CT-76 13:1i
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$00 NE - BELL AND SCOPE ROUTINE

;GET TWO BITS OF DATA FROM INBUF
;FOR_RERDING FROM DRIVE TO DETERMINE THE
;STATE OF MRDT AND MRDB IN THE MR REG.

188362 .RBIT: TST NORKJ STRRTING NEW WD?

BNE :NO
000002 ADD PDATE BUFFER WD
MOV (ES) Rq E ? E E
156330 CLR CLERR CLOCK COUNTER AT START OF EACH WD
000400 156302 grl‘g :gxre onces 'OESC C Wb?
0000N0 156250 gég ;gxrs.anca ;gg CRC TEST 7272
000010 156320 ggv gg.,uonxa
156242 73: CLR NOWOD :LORD EVEN 3 0DD BITS
156234 CLR NOUWEY :WITH O FOR BITS 16 & 17 IN RSO4 DATA WORD
000010 156300 &S: gg¥ #8. , MORK3 :8 LOOPS FOR REMAINING 16 BITS OF WORD
156222 3s: CLR NOWOD :CLEAR PRESENT 0DD BIT
ROL RY :GET NEXT ODD DATAR BIT
156214 ROL NOWOD :SAVE IT IN 00D BIT
156206 CLR NOWEV :CLEAR PRESENT EVEN BIT
ROL RY :GET NEXT EVEN BIT
156200 ROL NOWEV 'SAVE IT IN EVEN BIT
156246 osg WORK3 REEGRﬁOUNT OF BITS IN THE WORD
mcmmISﬁm“mnmnmrﬁ&xsmemmansoaxn%awmso
156170 i CLR NOWOD -GET BITS 1
ROL RY :AND 16
156162 ROL NOWOD :FOR CRC WORD
156154 CLR NOWEV
ROL R4
156146 ROL NOMWEV
BR 6 - CONTINUE
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SOONE - BELL AND SCOPE ROUTINE

.CLKRI: JSR PC,CALRTB :CALCULATE TOP AND BOTTOM BITS £°R MR REG
8888?? n3v o?! Qb ;SE*UB CLSCK BIQS
156172 CLODK: BIS WORK, R3 :SET TOP & BOTTOM BITS
156076 MOV R3, JRSMR :SEND
080010 BIC #8373 R3 :CLOCK
156066 MOV R3, aRSMR :PULSE
01 156i32 ADD 81 MCONT+2 : INCREMENT
: m? 293 gccmx 60O ;EBOEKnggNEonnscr ANS FOR MR REG
853808 158062 gég ;é??g,FLSGS EﬁS&TE CK TEST?
000100 BIS 88176, GOOD YES SET RD IN MR REG
78: 8IS R3, 60D
000010 BIC 8173, 600D : CLEAR MCLK
000N00 156062 géa ggxra,oncee ;gg CRC WD?
00001l 158066 CHP 811, REPT :SHOULD CRCW BE SET?
BEQ 5§ : YES
020000 BIC £20000, GOOD s CLERR CRCM
000001 156014 GS: gg{ :gxro,thca ;gggULo SOCLK BE SET?
000001 156004 8IS 88170, FLAG2 *NO
B8R 28 s CONTINUE
100000 18: BIS 881715, G000 :SET 17
000001 155770 BIC 8BIT0, FLAGS :CLEAR FLAG FOR SDCLK FOR NEXT CLOCK PULSE
156024 28: ggg 25911 ;ESOULD SB SET?
156014 MOV $18. REPTI :RESET SB COUNTER
804000 BIS #8I711,600D :SET S8
000400 155764 38: gég ggxre.bncss ;33 CRC WD?
000022 155772 gnz gga,nzpr1 ;EBOULD SB AND CRCW BE SET ?
14
020000 BIS 820000, GOOD :SET SB AND CRCW
155700 BS: MOV JRSMR, BRD :GET MR REG
CHP GOOD, BAD : 1S RSMR CORRECT?
BNE ys +NO
000002 ADD 82, (SP) :YES
4$: RTI : RETURN
000006 .CLKR2: JSR PC,CALRTB
050011 MOV #S8011,R3
BR CLODK
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005067
00s7e?
001403
052767

101410

052701
022767
001002
042701
006207

042701
022767

042701
000207
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$OONE - BELL AN

155740
155674

000004
155656

000040

155674
000200

000400
000010

200021
004000

000017
002000

000016
000017
002000
020000

020000
000017

002000

155724

155710

155846
155636
155646

155634

155620

155802
155572

155842

GO9S

SCOPE ROUTINE

MACYL1 27(732)
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:CALCULATE THE STRTE OF MRDT AND MRDB FROM CURRENT IBEUT BITS

; CLEAR WORK LOCA ION
IS CURRENT 0DD BIT A 07

; YES
:NO SET MRDB
IS CURRENT EVEN PTT R 07

s YES
:NO, SET MRDT

cho RTION NORK COB&QINS CORRECT DATR FOR MROT AN
TST NOWOD
BEQ 13
BIS IBITE WORK
iS: 1ST NOWEV"
BEQ 23
BIS 8BITS. WORK
2s: RTS PC

-REYURN

; CRLCULATE MR REG TO D-TERMINE THE STATE OF THE CRC-SB AND LSR BITS

:ON THE DIFFERENT CLOC .5

MRCAL: INC CLKCN.
BIT 8B] 77, ONCEE
BNE LSTWD’
BIT oelre ONCEE
BNE CRCWD’
CMP £8. , CLKCNT
BLOS IS
BR as
18: CMP 817.,CLKCNT
BLOS 2%
BIS $BIT11,600D
CMP #15.,CLKCNT
BNE 28
BIC c9171c,cooo
2s: RTS PC
: CALCULATE MR FOR LAST DATA WORD
(STWD: CMP $14. , CLKCNT
BHIS 2§
CMP $15., CLKCNT
BNE 1%
axc ggxrxo.cooo
18: azc 81713, GOOD
28: RTS PC

; CRLCULATE MR FOR CRC WORD

CRCWD: BIC #BIT13, GOOD
CMP 17, CLKCNT
BNE 1§
BIC 391710 GOOD
18: RTS PC

ON THE ODIFFERENT WORDS THROUGHOUT THE SECTOR

;ARDD ONE TO CLOCK COUNT OF WORD
TRQNSFERRING LAST WORD?

; YES

TRRNSFERRING CRC WORD?
C%gCK COUNT 8 OR GRERTER?
:GET OUT

s CLOCK COUNT 17 OR GREATER?
iYES GET OUT

;SET SB BIT
SHOULD LSR BE CLERRED

CLERR LSR
;RETURN

$SSTEIS CLOCK 14 OR LESS”?
IS THIS CLOCK 15°?
YE? CLEAR LSR

;GET 0UT
:CLEAR CRCW BIT

;CLERR CRCW BIT
Ig THIS CLOCK 17°?

CLERR LSR BIT
;RETURN
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SOONE - BELL AND SCOPE ROUTINE

; GENERATE A_CRC WORD FROM THE DRTR BUFFER
:AND_LEAVE THE CRC WORD IN "WORK" LOCATION

:EXIT ROUTINE WITH RTS PC
000200 1SSS20 GENCRC: MOV $128. ,REPT

000040 155454 gég :ggrs 'FLAG2
000220 155502 MOV $14Y4.  REPT
026572 138: MOV axnaut RS
MOV ). RY
155504 CLR Kb

; 128 _WORDS PER SECTOR
Ig CRC TEST

; YES
SE¥ gTRRTIgG RDDR OF OUTPUT BUFFER
:CLEAR WORK LOCATION

; INBIT CONTRINS PRESENT I?ﬁETTBIT

iWKIS = BITIS OF CRCAT T

HORKD = CRC AT TIME T + DURING FINAL MANIPULARTION
;WORK = BITS FROM SAVED CRC WORD (WCRC)

000022 155464 1S: MOV $18. ,REPTI
000040 155416 g&g 5gxré FLRG2
000020 155446 MOV 816. REPTI
155454 155434 28: MOV WORK(D, WCRC
155442 gtg WK15
155440 ROL WORKD
165430 ROL WK1S
ODOO4D 155354 BIT 8BITS, FLAG2
BNE 12§
000021 155404 CMP 817. ,REPT!
BLOS 3§
155402 128:  CLR INBIT
ROL RY4
155374 ROL INBIT
BR 4s
155366 38: CLR INBIT
155364 155364 4§: MOV WK15, WORK
000220 cS: JSR PC, XXOR
000001 155354 BIC uatro WORKD
155342 ST INB
BEQ ss
155340 BIS 8170, WORKOD

000001
155326 155272 6S8: MOV INBIT,RSO

;GET 18 BITS PER WD
Ig CRC TEST?

; YES
:SAVE CURRENT CRC WD
:CLEAR BIT 15 FROM CRC AT T 1
sCLEAR CARY
iSHIFT CRC WD LEFTY
QONTRINS EIT 15 OF CRC

; YES
DONE BITS 16 AND 17 YET?

CLERR WORK LOC
:PUT DATA BIT FROM BUFFER
:IN WORK1 LOC

;FOR BITS 16 AND 17
:GET BIT 15 OF CRC
: XOR BITIS WITH INPUT BIT

; TEST RESULT OF XOR

; SAVE XOR SESULT OF BIT O AND INPUT
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DERSDB.P11 §DONE - BELL AND SCOPE ROUTINE
4567 :FROM BO [N WORKO AND Bl IN SAVED CRC (WCRC) CALCULATE
3323 :NEW B2 FOR WORKO
4570 02366M 7 oy R WORK
32;5 3 §§§2§7 6 02 155302 g&r chrx,ucnc

36 1403 BEQ 78
4573 023700 0S2767 000001 155306 8IS #8170, WORK
yS74 (023706 016767 155244 155274 7§: MOV RSO IﬁEIT
NS7S 023718 00767 (000134 J5R PC, ¥X0
4576 003720 042767 000004 155270 BIC #8172, WORKD
N57? (023726 00S767 155256 ST INBIT - TEST RESULT OF XOR
4578 023732 001403 BEQ 13
4573 023734 0S2767 000004 155254 BIS 83172, WORKO
:ggé :FROM BO IN WORKO AND BI4 IN WCRC CLACULATE BITIS IN WORKO
4593 023742 00S067 155246 83: CLR WORK
4584 023746 032767 040000 155224 BIT $BIT14, WCRC
4585 (23754 001403 BEQ 9§
y5gk 023756 052767 000001 155230 BIS 8170, WORK
4587 023764 016767 155166 155216 9S: MOV RSO, INBIT
4588 (23772 004767 0DODOSE ISR PC, XXOR
4689 (023776 042767 100000 155212 BIC 881715, WORKD
4590 024004 00S767 155200 15T INBIT :TEST RESULT OF XOR
4591 024010 001403 BEQ 108
4592 024012 0S2767 100000 155176 BIS $8IT1S, WORKD
4593 024020 00S36? 155160 10$:  DEC REPTI] :DONE WITH WD
4534 024024 001244 BNE 28 :NO
4535 04026 005367 155150 DEC REPT :DONE WITH SECTOR?
4596 024032 001404 BEQ 118 :YES
4597 024034 062705 000002 ADD 82, RS :GET NEXT WD
4538 Q024040 011504 MOV (RS),RY :GET DATA WD
4539 024042 000623 BR 18
4600 024044 016767 155146 155142 118: MOV WORKO, WORK :SAVE CRC WORD IN WORK
4601 024052 000207 RTS PC JEXIT
zééé :XOR SUBROUTINE
4605 (24054 016703 155134 XXOR: MOV WORK,R3
4606 024060 046703 155124 BIC INBIt.R3
4607 024064 046767 155124 155116 BIC WORK, INBIT
4608 024072 050367 155112 BIS R3, INBIT
4609 024076 000207 RTS PC
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$TYPE - TTY TYPEQUT ROUTINE

000004
177400

000004

000012

154655
154650
154644

154634
154626

000004
000002
000004

000002
000001
000004

154652

000006

.SBTTL

MES

;1S IN FILCHR+!1.

JYPE:

18:

cs:

43:

cs:

33:

MoV

09
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$TYPE - TTY TYPEOUT ROUTINE
; THIS ROUTINE IS USE TO TYPE ASCII MESSAGES ON THE TTY. THE

CALL CAN BE_IN ONE OF 3 FORMG: 1) TTYPE',BDRY - TYPES THE
! MESSAGE STARTING

N LOCATION "ADR:*”, 2) *TYPE ,CHAR*® - TYPES
:THE ASCIT “CHAR®, AND 3) “PRINT ¢<¢15>(12>"MESSAGE™> - TYPES

s THE MESSAGE WHICH IS INLINE ASCII. THE FILLER CHARACTER WHICH IS
: TYPED RFTER A LINE FEED IS IN FILCHR AND THE NUMBER OF FILLERS

RY,-(6)
RS -(6)
d4le) RS
8&77460,R5

1
4(6),RS
(RS)

2%
812, (RS)

4§

FILCHR+] . RY
FILCHR, 3tPB
3PS

-4

RY

cs
(R5)+,3TPB
3TPS

.Y

is

(b)), -(b)

82, 6(8)
(6)+,9(6)
3s

#2,RS
RS, 4(b)
(6)+,RS
(6)+,RY

; SAVE RY
; SRVE RS
;GET ADDRESS TO BE TYPED
;ag IT R TYPEM?

1

:GET ADDRESS OF CHARACTER
: TERMINATOR?

:GET OUT IF SO

:1S THE CHAR A LINE FEED
:NO_- GET OUT

:GET THE FILL COUNT

:TYPE A FILLER

:NO - WAIT

;DEC_COUNT

:LOOP UNTIL O

;LORD AND TYPE THE CHARACTER
: IS THE PRINTER RERDY

JWAIT UNTIL IT IS

;GET THE NEXT CHARACTER

:GET ADDRESS TO BE TYPED
+ADD 2 T0 THE ADDRESS

;gs IT .+2?

:NO

;ADD 2 TO THE ADDRESS
:BACK UP TO AN EVEN BYTE
;RESTORE ADDRESS
sRESTORE RS

-RESTORE RY

:RETURN
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RS11-RS
$SCOPE

000400
177570
040000
000004
024314
177060
000004
000004
004000
154441
000060
000001
1S4414

154420
154404

154375
154370
184372

154364

KOS

- SCOPE LOOP HANDLER

177570
154524
177570

000004

177570

154431
154421

177570

177570

.SBTTL $SCOPE - SCOPE LOOP HANDLER

: THIS ROUTINE HANDLES THE ITERATIONS LOOPING ERROR
LOOPING, AND THE DISPLAYING OF THE f5§ UMBER,
*SSCOPE™" IS PLACED BETWEEN EACH SUBTEST IN THE TEST AND
:RECORDS THE STARTING RDDRESS OF THE SUBTEST IN “LAD:”

.SCOPE: gxr 858, J8SUR :LOOP ON SPEC. TESTI?
EQ 13 *NO LOOP ON SPEC. TEST
CHPB ausua ICNT SON RIGHT TEST?  #SiW7-0%
BEQ OVER' INOT RIGHT TEST
18: BIT usuxq J4SWR :LOOP ON TEST?
BNE KIT :LOOP ON TEST IS SET
BR 38 :SKIP - NOP FOR XOR TESTER
MOV L4, -(6) :PUSH @84 ON STACK
MOV 84 284 :SET FOR TIMEOUT
ST 38177060 :ERROR ON XOR?
MOV (6)+. 384 :POP STACK INTO 24
BR .SVLAD :NO ERROR - GO TO NEXT TEST
4§: CMP (B)+, (B)+ s CLEAR STACK
MOV (6)+ 384 :POP STACK INTO s
BR KIT’ :ERROR - LOOP ON TEST
3s: BIT csull JUSUR KILL ITERATIONS
BNE .SVLAD YES - KILL ITERATIONS
TSTB  ICNT+! FIRST ONE?
BEQ 29 annncu IF FIRST
CNPB TIMES ICNT+1  ;DONE?
BGT KIT *BRANCH_IF NOT
28: MOVE 81, ICNT+l FIRST ITERATION
.SVLAD: INCB  ICAT :COUNT TEST NUMBERS
MOV (b),LAD SAVE LOOP ADDRESS

MoV ICNT, 3sD1SPLAY DISPLQY TEST NO. AND ITERATION COUNT

RTI ; RETURN

.KIT:  INCB ICNT+1 ; INC THE ITERATION COUNT
.OVER: MOV ICNT, JsDISPLAY SET UP DISPLRY
15T LAD E IRST ONE?

BEQ .SVLAD S
MOV  LAD, (B) 'FUDGE RETURN ADDRESS
RTI ;FIXES PS

TIMES: | :RUN 1 TIMES
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47217
4718

4722
4723
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024430
024436
024440
02444y
024450
024456

04470

024474
024502

024516

526
UdHSHE
024550

024560
024564
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032737
001402

00C000
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SHLT - HLT ROUTINE (ERROR TYPEOUT)
$HLT - HLY ROUTINE (ERROR TYPEOUT)
; THIS ROUTINE PRINTS OUT ERROR MESSAGES STRARTING WITH THE

002000

000007
154332
020000

024464
154316
000002
154304
154276

024522
001140
177570
001000
154223

177614

177570

177570

154310
0UOOSH

177570

.SBTTL

;ADDRESS OF THE “HLT".

IT ALSO COUNTS THE NUMBER OF ERRORS

:AND HRS THE cnpnstxrv OF LOOPING ON ERROR, BELL ON ERR
AND INHIBIT TYPEOUTS. AN OPTIONAL nncuns&r

s (HLT+3) WILL BE'PLACED IN ".HLTCT:™ FOR ADITIONAL TYPEOUTS.

s "HALT" ON

HLT:  BIT
BEQ
TYPE

13: INC
BIT
BNE
TYPE
MOV
SuB
MOVB
MOV
TYPEOQ

2s: TST

38: IMP
MHLTCT: O

ERROR,

#SW10, JASUR
1%

BELL
£RRORS

#SW13, duSKR
ES

ls) HLTADR
82, ALTADR

IHLTADR, . ELTCT

HLTADR,

ﬁc RSREG
séuR
#513, JuSUR

3%

ICNT+]
KIT

BELL ON_ERROR?
;NO - SKIP

sRING BELL

:COUNT_THE NUMBER OF ERRORS

:SKIP TYPEOUT IF SET

SKIP TYPEQUTS

; .ASCIZ «1S)<12»

:PUT ADDRESS OF INSTRUCTION ON STACK
: FUDGE ADDRESS

:GET HLT ARGUEMENT

:PUT_HLTADR ON STACK

TYPE STRCK IN OCTAL

ASCIZ *
GO J0 USER ERROR ROUTINE
sHALT ON ERROR

tSKIP IF CONTINUE

iHALT ON ERROR

:CHECK_FOR INHIBIT LOOP ON ERROR
:SKIP IF_LOOP ON ERROR

EEESE ITERRTION COUNT

:LOOP ON TEST UNTIL NO ERRORS

sHLT ARGUMENT
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472y
4755

024566
024574
024576
024604
024606
O24ble2
024620
024620
024622
024624
024630
024634
024636
024640
024642
024650
024652
024654

024752
024754

012767
000411
112767
000402
005067
112767

10446

10546
016605
012704
105014
000411
105014
032767

01e6lb
000002

000012

MO9S
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$OCTAL - OCTAL TYPEOUT ROUTINE

.SBTTL $OCTAL - OCTAL TYPEQUT ROUTINE
+ THIS ROUTINE 1S USED TO TYPE AN OCTAL NUMBER ON THE_TIY. IT WILL TYPE
‘ALL & cunanc RS, SUPPRESS LERDING 2EROES. OR TYPE THE
+16 BITS. IT IS CALLED VIR THE TYPOCT, TYPBIT, OR TYPOCS MACRO’S.
170101 000160 .TYPEB: MOV 0170101 .PR :SET BIT FLRG AND 15 CHARACTER COUNT
BR PTIT NOW TYPE IT IN BIT FORM
000001 000150 . TYPEO: ggva 'i é.PR EE}PZERO FILL SWITCH
000142 .TYPES: CLR -PR : SUPRESS LERDING ZERO'S
177772 000135 oTIT MOVB  #-b,.PR+l :SET COUNT
MOV RY,-(6) :PUSH R4 ON STACK
MOV RS’ -(6) PUSH RS ON STACK
000010 MOV 10t6) RS :GET THE DATA
024756 MOV c pa+é RY 'SET POINTER T0 FIRST ASCII CHAR.
CLRB CLEAR FIRST BYTE
BR PRF :ROTATE FIRST BIT
i .PRL: CLRB (¥ :CLEAR BYTE OF CHARACTER
000100 -0010H . BIT #100, .PR BIT TYPING MODE?
BNE .PRF’ :YES - SKIP 2 ROTATES
ROL RS :ROTATE BIT INTO C
ROLB (1) *PACK IT
ROL RS “ROTATE BIT INTO C
ROLB (%) SPACK IT
.PRF: ROL RS nornre BIT INTO C
ROLB (I PACK IT
TSTB  (4) IS IT ZERO?
BEQ .+b “SKIP INC
000056 INCB  .PR :SET FILL SWITCH
000052 ISTB  .PR s CHECK FILL SWITCH
EQ +b -SKIP BITSET
000060 BISB  #'0, (4)+ s MAKE INTO ASCII CHAR
000041 INCB 11 ; INC_COUNT
BNE P REPEAT
024756 CMP #.PR+2,RY :EMPTY BUFFER?
BNE +b :SKIP IF NOT
0000860 MOVB  #°0,(¥)+ :LOAD 1 ZERO
CLRB  (Y) INULL TERMINATOR
024756 TYPE PR+2 STYPE IT
MOV t6)+,RS ;POP STACK INTO RS
MOV (6)+.RY :POP STRCK INTO RY
000002 000004 MOV 2(b) ) 4(8) *GET RID OF
MOV (6)+, (b) :DATA WORD
RTI *RETURN
.PR: JBLKW 12 s COUNT, SWITCH, AND OUTPUT BUFFER
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4772
4773

4800
4801

4811

025126
025130

025132
025134
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016706
00sn0t
005201
001376
012605
012604
012603

012602
012601

000000
000024
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$POWER - POWER DOWN AND UP ROUTINES
$POLER - POWER DOWN AND UP ROUTINES

;JHIS IS THE POWER FAIL ROUTINE WHICH WILL SAVE ALL
:THE GENERAL REGISTERS AND USER DEFINED REGISTERS THEN
sWAIT FOR POWER TC GO DOWN AND BE RESTORED.

025126
000340

000076
025044

000082

025000
000340
025112
174066

000026

000072

000024
000026

.SBTTL

:IF THERE ISN'T ENOUGH TIME FOR SAVING ALL
THE PROGRAM WILL HALT AT ’

.POWER: MOV
MOV

04-0CT-76 13:1i

THE REGISTERS,

.ILLUP'.

#.ILLUP,3.PUVEC ;SET ron FAST UP
#340, 3. PUVECE+2 'PRIO:7

PAGE 118

MOV RO, -(6) :PUSH RO ON STACK
MOV RI,-(6) PUSH R1 ON STACK
MOV R2,~(b) PUSH R2 ON STACK
MOV R3,-(6) :PUSH R3 ON STACK
MOV RY,-(B) :PUSH RY ON STACK
MOV RS, -(b) PUSH RS ON STACK
MOV SP) . SAVRE -SAVE SP
MOV #.POWUP, 3. PUVEC ;SET UP VECTOR
HALT *WAIT FOR PF
.PCWUP: MOV .SAVRE, SP GET Sp
CLR Rl WAIT LOOP FOR THE TTY
18: INC Rl WAIT FOR THE INC
BNE 18 or WORD
MOV (6)+,RS ;POP STACK INTO RS
MOV (6)+.RY :POP STACK INTO RY
MOV (b)+ R3 sPOP STACK INTO R3
MOV (6)+.R2 :POP STACK INTO R2
MOV (6)+,R1 :POP STACK INTO RI
MOV (6)+ RO : POP srncx INTO RO
MOV 8. Poasn a8 *SET UP THE PONER DOWN VECTOR
MOV 340, 3826 ,PRIO 7
TYPE +2’ _ASCIZ <15)¢12>"POWER"
IMP MULSYS :JMP TO USER ADDRESS
JILLUP* HALT ; THE_POWER UP_SEQUENCE WAS STARTED
BR .2 : BEFORE THE POWER DOWN WAS COMPLETE
.SAVRG: O :PUT THE SP HERE

.PUVEC: 24,26 :POKER UP” VECTOR
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MIINDEC-11-DERSC-B RS11-RSCY MAINTENANCE MCDE DIAGNOSTIC  MACYLL 27(732) 04-0CT-76 13:1. PAGE 113
DERSL3.Pi1 $ROICT - OITAL INPUT BOUTINE..  _
:gig .SBTTL SROOCT - OCTAL INPUT ROUTINE
4814 : THIS ROUTINE CALLS RDLIN, INPUTS A LINE FROM THE TTY AND CONVERTS
zgig e ;1T INTO AN OCTAL NUMBER WHICH IS THME FIRST WORD ON THE STAZK.
4817 025140 011646 .RDOCT: MOV . M.éb),-(&) sMOVE THE PC
ugig8 025142 016666 00000M 000002 MOV T %) 2.6) :MOVE THE PS
4819 025150 010146 mov  Rl,-le) ;PUSH RL ON STACK
4820 025152 010246 MoV  -&Re.-(E) :PUSH R2 ON 5TACK
48] 025154 0:93% MOV R3.-(6) :PUSH R3 ON STACK
48P 025156 10W4I2 48: RDL IN :READ A LINE INTO INPUT
§823 025160 005001 CLR Rl :INIT DATA WORD
4854 025162 012703 025362 MOV $INPUT,R3 :INIT PCINTER
4635 (OS16b 112202 18: MOVB  (3)+ R2 :GET A BYTE
4826 0326170 DOIN17 BEQ s :GET OUT IF ZERO
4827 026i72 1227?02 000063 CNPB 8°0,R2 :CHECK FOR 0 OR GRERTER
4828 026176 003022 BGT as ‘ERROR - LESS THAN O
4829 026200 122702 (00067 CMPB  #'7,R2 :CHECK FOR 7 CR LESS
4830 025204 002417 BLY 38 :ERROR - GREATER THAN 7
4831 006002 ROR R2 :GET
4832 (025210 006002 ROR Re : INTO
4833 025212 006002 ROR R2 . :POSITION
48X 0252]4 006101 ROL RI :FIRST BIT
4835 (25216 006102 ROL R2 :GET
483% 026220 006101 RCL Rl :SECOND BIT
4837 025222 005102 ROL Re ‘GET
4838 025224 006101 ROL RI :THIRD BIT
4839 000757 BR 18 :LOOP
4840 026230 010166 000012 28: MOV R1,12(p) :CAVE THE RESULT
484l 02S2M 012603 MOV (o)+,R3 :POP STACK INTO R3
4g42 025236 012602 MOV (6)+ R2 :POP STACK INTO R2
4e43 025240 (12601 MCV (B)+.R1 :POP STACK INTO Ri
4844 02E2v2 000002 RTI :RETURN
qe%E 025244 ) 3s:
4847 (2544 JOMM02 025250 TYPE L +2 s ASCIZ *7*¢15)¢12)
4B4E 026254 BR T : TRY AGAIN

¢ o —————
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025360

MAINDEC-11-DERSD-B
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RS11-RECH MAINTENANCE MODE DIAGNOSTIC  MACYLL 27(732) O4-0C.-76 13:1i PARGE (20
$ROLIN = TTY INPUT RCUTINE

.SBTTL SROLIN - TTY INPUT ROUTINE

:THIS _ROUTINE INPUTS A LINE TERMINATED BY A RETURN INTQ ARDCRESS
s INPUT AND RETURNS A LINE FEED, THE BUFFER MAS A NULL TERMINATS
INSTEQD OF THE RETURN. RUBCUTS ARE HANDLED BY RETYPING

:THE LINE. BUFFER OVERFLOW ERRORS LIKE R RUBOUT.

R

.RDLIN: MOV RS, - (b) s SAVE RS
025362 1%: MoV 8I18PUT RS :GET ADDRESS
025402 28: CMP sINPUTH16. RS  :BUFFER FULL?
BEQ 4§ 'YES - TYPE =7
177580 TSTE 38177560 :WAIT FOR
8PL -y :A CHARACTER
177562 MOVBE 38177562, (5) :GET CHARRCTER
000200 BICB  #2C0, (5) :GET RID OF JUNK
000177 CNPB 8177, (5) 1S IT A RUBOUT
. BNE 38 :SKIP IF NOT
025322 TYPE 42 . ASCIZ =" (15)¢12>
BR Is :ZAP THE BUFFER AND LOOP
000000 X] 3 MOVB  (5),89 :SET UP FOR TYPING
025332 TYPE 3§42 :ECHO IT
000015 CMPB  B15,(5)+ :CHECK FOR RETURN
BNE 28 :LOOP IF NOT RETURN
177777 CLRB  -1(5) :ZAP RETURN (THE 15)
000012 TYPE 12 :TYPE A LINE FEED
MOV !&)+,RS *RESTORE RC
RTI : RETURN
INPUT: .BLKB  l6. TTY INPUT AREA
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P11 §TRA® - TRAF HANCLER
:ggg .SBTTL STRAP - TRAP HANDLER
4333 _ :THIS ROUTINE DECODES A TRRP CALL AND JUMPS TO THE APROPRATE
4 *SUBROUTINE. THE CALL IS A "TRAP+N™ WHERE N IS A MULTIPLE CF 2.
4883 :THE “SET" MACRO WILL CREATE THE TRBLE NEEDED. IT HAS 10
:ggg :FOLLOW THIS MARCRO.
485 025402 011646 .TRAP: MOV (6),~(6) -GET ADDRESS OF TRAP +2
ygg7 (02540M 162716 000002 SUB 22, l6) :MAKE IT ADDRESS OF TRAP
4888 026410 0!7616 000000 - MOV 38) (& :GET TRAP INSTRUCTION
4889 0oS4I4 062716 121022 ADD s. rn#+a TRAP, (6);GET DATA AND MAKE IT AN OFFSET
zgg? 025420 013607 .IRP: MOV 3(6)+,PC GO TO PROPER SUBROUTINE
4832 025422 024236 .SCOPE :SCOPE = TRAP+0 (104400)
4893 025424 024100 . -TYPE :TYPE = TRAP+2 (104402)
4894 025426 024576 . TYPEO :TYPEO = TRAP+Y (104404)
N89S 025430 (Go4606 -TYPES :TYPES = TRAP+b (164406)
4836 02432 025140 .RDOCT :RDOCT = TRAP+1D (104410)
4897 [0243M 025256 .ROLIN :ROLIN = TRAP+12 (104412)
4838 026436 0254 .CLRDK :CLROK = TRAP+1Y (10441%)
4899 ([ 3w4) (0oSse? - MRDMD :MROMD = TRAP+16 (104416)
4900 [oG442 021536 -MRCK :MRCK = TRAP+20 (104420)
430] (025444 021506 -MRCLK ‘MRCLK = TRAP+22 (104422)
4902 (2SW46 021500 -MRINT IMRINT = TRAP+2Y (104424)
4903 (0254S0 021602 .DSCK :DSCK = TRAP+26 (104426)
4904 (5452 021SEN "MRIND :MRIND = TRAP+30 (104430)
4305 [oS4YSM (021620 .XBIT :XBIT = TRAP+32 (104432)
4906 (25456 022C X0 -CLKD1 :CLKDI = TRAP+34 (10443%)

025460 022124 CLKDe :CLKD2 = TRAP+3b (104436)

4908 (25462 023006 CLKR] :CLKRI = TRAP+40 (104440)
4909 (25464 023236 CLKR2 :CLKR2 = TRAP+42 (104442)
4910 (025466 022636 1 RBIT = TRAP+4Y (10444%)
4911 (025470 025614 .GETSP :GETSP = TRAP#4b (104446)
4912 028472 025654 -SPRSS :SPASS = TRAP+S0 (104450)
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DERSD8. P

4913
4314
4915
4316

il

uegqrq
2318
02St 1M
075520

025522
025530

025532
025536
025542
025544

025550
025554
025556

025560
025564

60
0256b4
025670

012777

862777

0CS067
000002

E1O

RS11-RECY MAINTENANCE MODE DIAGNOSTIC  MACYLL 27(732) 04-0CT-76 13:11 PAGE 122
STRAP - TRAP HANDLER

000040 153400

1534

123425
183456
000001
153456
153336
153444
153440

000002

026572
00C442
000220

002001

1583350
000400

000002

153310
153306

153372

153374

153260

1532862

:CLEAR ALL DISK Recxsrsns
*CLRDK: MOV #40, JRSCS2 -CLEAR ALL DSK REG
MOV unnﬂn JRSCS2  :GET UNIT NUMBER

CLR :CLEAR MAINT CLOCK COUNT
CLR HCCNT+2
RTI
.MRDMD: E?¥ 81, JRSMR ;PUT DRIVE INTOC MRINT MODE
WAITRY: CLR WORK ;CLERR COUNTER
1§: 1578 JRSCS1 ; TEST REARDY
BMI cs ; OK_CONT
INC WORK s UPDATE COUNTER
157 WORK :DONE YET?
BEQ 33 :READY DID NOT COME UP
BR 18 :CONTINUE WAITING
c3: RDD 82, (SP) sUPDATE RETURN PC
38: RTS PC s RETURN

;RCUTINE TO SHIFT COMPLETE DATA TABLE ONE BIT
;TO THE LEFT. CARRIES BIT 15 OF ONE WORD TO BIT O OF THE NEXT WORD

;GET LEFT ADDRESS OF

MDATA: MOV 8INBUF , R2
ADD 8442, RS :DATA TABLE
MOV 2220 R3 : SETUP counrsn FOR 200 WORDS
CLC :CLERR CARR
18: ROL -(R2) :SHIFT onTn PATTERN
DEC R3 :D0 ALL
BNE 1§ : WORDS
RTS PC

; THIS ROUTINE CLOCKS MR REG TO GET A SECTOR PULSE WHICH
sCLERRS CUT REGS. AND COUNTERS

.GETSP: MOV #102S. ,REPT ; SETUP_COUNTER

MRIND SEND INDEX PULSE TO MR REG
i§: MRCLK : CLOCK
DEC REPT ;TO REQCH
BNE 1$ ; SECTOR PULSE
BIT 8400, dRSMR DID SECTOR PULSE SET??7??
BEQ 41 ; YES
RTI :NO_REPORT ERROR
2s: 89? 82, (5P} : UPDATE RETURN ADDR
.SPRSS: :ggt& ; CLOCK PAST SECTOR PULSE
CLR MCCNT ;RESET MAINT CLOCK COUNTERS
g%? MCCNT+2
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DERSDS.

4364
4365

s
45
4969

a7

St e

5012

Pl

025672

858808 |

0eS712

Begrte
3

SRRRERER
INFERESR

Pt Pt Pt Pt Pttt ot Puust Puut

8
%
2

GD 767

001475
104402

RS1 RCOH MRINTENANCE MODE DIAGNOSTIC
$TRAP - TRRP HANDLER

F10

MRCY1l 27(732)

;ERROR TYPTXTOUT ROUTINE

176666
025704

025722

000432

025750
1£3116

BS:

18:

025770
1583112
026010
153060
00C200
000100

026050
183034

000020

026100
152774

000004

026130
152746

000010

026160
12712

000040
026210

176532
176522

RSREG:

176472 3§:

176442 4§:

176412 58:

176362 6S:

TgT
Foke
MOV
TYPEO
TYP
TYPEO
BR

JMP
TYPE

MOV
TYPEO

JHLTCT
8%

42
BAD, - (6)

42
§000, - (&)
gs
PTDONE

.42

JRSCS1,-(H)
.42

JRSER, - (6)

42
dRSCS2, -(B)
2200, .HLTCT
SEEC
3RS, .HLTCT
3s+a
JRSAS, - (B)
#BA, .HLTCT
q’+a
JRSBA, - (B)
$DR, . HLTCT
ss+a
dRSOA, - (6)
84C, . HLTCT
6$

42
SRSUC, ~ (B)
;os JHLTCT

TDONE
.42

04-0CT-76 13:1i

PRGE 123

;aHOULD WE TYPTXT GOOD ANC BARD

sC1z * BQD'”

:PUT_BAD ON STACK
TYPE TRCK N _9CTAL

ﬁbClL
ON ST
TYPE S ACK IN OCTQL
TYPEOUT REGISTERS
T OUT

; .RSCIZ = CS1="
:PUT_JRSCS1 ON STACK
:TYPE STACK IN OCTAL

; .ASCIZ " ER="
:PUT_QRSER ON STACK
: TYPE STACK IN OCTAL

; .RSCIZ = CSe="
:PUT dRSCS2 ON STACK
: TYPE STACK IN OCTRL
s TYPTXT SECOND SET ?

: YES
TEPTXT ER ?

; .ASCIZ " AS="
:PUT JRSAS ON SiACK
: TYSE STACK IN OCTAL
;SPTXT BUS RSSRESS

;. ASCIZ = BAs"
:PUT_JRSBA ON STACK
:TYPE STQCK IN OCTAL
STYPTXT DR ?

NO

; ASCIZ ™ DR="
:PUT_9RSDA ON STACK
s TYPE STACK IN OCTAL
TYPTXT WC?

:NO

; .ASCIZ ™ WC="
;PUT_JRSWC ON STACK
s TYPE STACK IN OCTAL
; DRIVE STATUS

iNO
; ASCIZ * DS=*
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§§éé-RSOH MRINTENANCE MODE DIARGNOSTIC

P - TRRP HANDLER

152670
000146
000200
0C0eM0

026252
152642

000210

026302
152806

000220
026332
152560
000204

026362
152524

100000
000040

176270

176240

176210

152562
152554

152552
152540

152520

SEEC:

9%

108:

118:

PTDONE :

es:

18:
INBUF ¢

OUTBUF :

MUV

R

.BLKW
. BLKW
.END

GlO

MACY11 27(732)

JRSDS, -(B)

PTOONE
$200, .HLTCT
ggT HLTCT

hﬁsor,-(s)
DB, .HLTCT
108

.42
JRSDB, -(6)

$MR, .HLTCT
115

bRsnn -(§)

$LA, .HLTCT
PTDONE

+2
JRSLA,-(6)

$BIT1S, ONCEE
:gxrs - ONCEE

ﬁccnr WORKY
MCCNT42, ORK2
WORK2

WORKY

WORKY, -(6)

85, WORKS
WORKE
WORK2
WORKE
WORK2
HORKG
WORK2
WORKE
KORKG, = (6)

WORKS
s,
b¢

300
300

04-0CT-78

; PUT &RSDS ON STACK
gEPEOS;RCK IN OCTAL

CLEQR COMMON BIT
; TYPTXT DRIVE TYPE?
NO “ DT

; .ASCI
sPUT JRSDT ON STACK
s TYPE STACK IN OCTAL
TSPTXT DATA BUFFER

; -ASCIZ * DB="
;PUT JRSDB ON STACK
:TYPE STRCK IN OCTAL
sTYPTXT MN?
NO

; ASCIZ * MR="
;PUT 3RSMR ON STACK
s TYPE STQCK IN OCTAL
s TYPTXT

NO
; .ASCIZ ™ LAR="
+PUT JRSLA ON STACK
s TYPE_STACK_IN OCTAL
;GET FORND ERROR FLAG

13:11

PAGE 124

; ASCIZ <15)<12>"MAINT CLOCK COUNT *

sGET MAINT CLOCK COLNT

;CAL NUMBERS FOR DOUBLE PRECISION

+PUT _WORKY ON STACK

s TYPE STACK IN OCTAL - SUPRESS

;PUT _WORKE ON STACK

: TYPE STACK IN OCTAL - SUPRESS

; .RSCIZ <15y <12
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A0ECK 020320
RS = 070100
RTR = 100000
BR = 000020
BRD  =%000C00
BRI = 000010
BEGIN 001234
BEGIN]1 000232
BEGINZ 000226
BELL = 000007
BITBA  DOY42M
BITCSe 004310
BITST 004236
BITHC 004354
BITO = 000001
BIT! = 000002
BITIO = 002000
BIT11 = 0ONO0O0
BITi2 = 010000
BIT13 = 020000
BITIY4 = ON0000
BIT1S = 100000
BITZ = 000004
BIT3 = 000010
BITY = 000020
BITS = (0000N0
BITe = 000100
BIT7 = 000200
BIT8 = 000800
BIT9 = 001000
CALRTB 023250
CHCKDV 00e2l42
CHG 021362
CLKCNY 001206
CLKDL = 104434
CLKD2 = 104436
CLKR]1 = 104440
CLKR2 = 104442
CLODK 023016
CLROK = 104414

CRCSS REFERENCE TABLE -- USER SYMBOLS

40308
804
8258
80cs
?SSI

1415#%

1709

1841%

1060

e0el

=,
i
@,

2165
2877
4295#%

4702

202s

1094
1132%
1421
1732%
185

RS11-RSO4 MAINTENANCE MODE DIAGNOSTIC

2028
1176

1193
1635.
1751
1858*
2elb

3527%
4318%

4908%
49098

1430
2250
3626

H10

MACYLl 27(732)

2128 2l3e

ilBO* ilgﬂ

o R
1771% 1773

186 1941%
2268% 2270

3530 3547%
4319 Y467 %
4Y4ySy 4§57

1847 1855

4512 4S5ee

Yyese 4307

4519

Y456 4589

3595 3548

1976 1978

3311 3337

2098 2146

3576 3677

3859 Yyoes

3858 3870

3013 3015

1742 1744

4438 4502

1459 1636

2283 2300

3657 3676

C4-0CT-76 13:11 PAGE 126

2l3s
156
1650
1?85*
194
231b6%

3556%
4468

4508

2383
1392

1268
1E8 %
1784
1953%
2318

3559
4969

4510

1849
23Sl
3721

3520

1396
1369%
1686
1789%
1955
2375#%
3b42*

Y4573
1865

3607
Y437
2474
4076

4491
3423

4520

1891
e4as
3963

4990
YQ;S
128
1781
1960%

2378
3644

4586
2648

4165
Y446

2663
4409

3425

1932
cbbe
4042

4571

4167

2723
448y

3872

1991
2834
4072

> bt s
MO ~NE

1967%
4205

4442

2895
4530

3882

2040
3096
4092
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RSDB.P11
€Sl = 000001
CSe = 000200
DR = 00000M
DRO = 001000
0B = 000210
DCK = 100000
DISPLA= 177570
DLT = 10000C
DONE 021134
DONEE 002316
DRY = 000200
DS = 000040
DSCK = 104426
DT = 000240
DVNUM (001722
ER = 000002
ERR =
ERRORS 001002
EI1S1I0 (026l
EI1S1S (22627
E192 622604
E1S?7 0ceble
E2410 022557
E24le 022566
E241S 022575
Ee4e
E245 022543
E2N7 022551
E3010 022510
E30l2 022517
E301S
£302 022466
E£30S 022474
£307 022502
FILCHR 0010iM4
FLAGZ D011
FLOTBR 003346
FLOTDR 003646
FLOTWC
GENCRC (23454
GETSP = 104446
GOOD =%000001

1083
1079
12351
3080

1123
1149
1255
3283

RS11-RSCY MAINTENANCE MODE DIRGNOSTIC
CROSS REFERENCE TABLE -- USER SYMBOLS

110

MACY1l 27(732)

1131 1139
1163 1168
1280 2180
3592 3599
1920 1924
2239 2280
3520 3538
3706 3934
2le3 21583
1299 1308
c4ou* 2648
4442 4452
3757 4911
1193 1196%
1406%  N07%
1696% 1697
1794 1829%
1961% 1962
2361 2365#%
3530 3548#%

04-0CT-76 13:1i

1360

23g4
3632

PAGE 127
1438 1443
2400 2641
3e56 3702
2028 2128
2327 2333
3605 3611
4040 4045
222l 2258
3095% 3104
4530 4543
1a3l 1234#
1416 1419%
1720% 1721
1843 1851#
2le4% 2165
2376# 378
3559 3643#%

2647
3706

2132
2337
3651
4048

2275

2851
334¢

2135
2393
3655
4030

2307

3302+
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HLT = 104000

&
2ggass
T

i

%
]
B
8 N

RS11-RSCY MAINTENANCE MODE DIAGNOSTIC

4205
Y4S1%
7218
1088
1168
1259

CROSS REFERENCE TRBLE

Y215+
Y456#

1048
3344

4217
Y4B 1%

1508
3578#

Hauu %
Yoy

4008*
49364

1105
3760

-= USER SYMBOLS

1576
415b%

4289
4278

4198% -

1322
5027

4293%
Y468

1660
H680%

4199

1329

MACY1l 27(732)

4296 431S*
4YoO1#*  NSQO4%
1030 1036

1123 11e7

1206 1214

1299 1305

1396 1413

1517 1521

1622 1649

1775 1786

1945 1959

2068 207

2155 2169

€239 2eb0

2380 2384

2507 e51S

2blS cbeM

2751 2755

284 2851

2984 2991

3077 3080

3c2l 3223

3359 3363

444 3448

3561 359¢2

3702 3706

3826 3830

3934 3942

4048 4087

y7e4

4676 4678%
4566 Y574%
2778 2797

3736 3754

1667 032

4686 4688

4439%  Yy4Ox
1337 1345

04-0CT-76 13:11 PAGE 128

4316% 4319 HYY1®  H4Y4E  HYYSE  44NER
4Slox  NSiN®  45]19%  4S22% 4972

1042 1048 108y 1060 1079 1083
1131 1139 1149 1155 1159 1163
1218 1222 1233 1243 1251 1255
1312 1322 1529 1337 1345 1356
1418 1423 1438 1443 1470 1476
1530 1534 1544 1548 1554 1561
1657 1660 1664 1667 1676 1680
1793 1796 1837 1838 1846 1856
1966 1973 200S 2011 2018 2021
2080 2086 2093 2102 2106 2118
2l7e 2l75 2180 2184 2188 2206
2274 2277 2280 2286 2290 2309
2389 2393 2400 2403 2463 2469
2519 2523 2529 2533 2542 2546
2628 2 b4l 2644 24?7 2711
2761 2769 e774 2786 2788 2808
2854 2857 2876 2934 2940 2949
2996 3008 3010 3030 3034 3038
3146 3183 3162 3166 3175 3179
3239 3243 3247 3251 3261 3265
3372 3376 3383 3387 3393 340!
3458 3462 3472 3480 3483 3486
3599 3605 3611 3647 3651 3655
3760 3766 3775 3779 3788 3792
3839 36843 3850 3864 3869 3903
3945 3948 395] 4002 4011 4018
4030 4102 4105 Y127 4131

4679% 4681 4684%  468S 4691 4719%
4ys??7 4ycg7# 4590 4606 4e07% 4608*
2863 2311 2928 3000 3019 3le!
3851 3891 4078% 4080 4035 4119
4691

Yaib® 4Q17%  4SbBIx  49e2x SO041 s04e
1476 1508 1576 2463 2711 2934




MAINDEC-11-DERSD-8
DERS

DB.P1l
MRAOE 020100
MRCAL 023306

MRCILF 006432
MRCK = 104420

MRCLK = 104422

MRCRC 014230

= 0o s b o
(V4]
Y o

P st Pt ot Pumn

MRIND = 104430

3938
4294
16498

122§

4317

1468
1563
1994
2199
2517
2666
ey
2982
3164
3263

3493
3365
3389

1893

3781
3832
1466

2897
3763

44904

148
158

1933

1993

RS11-RSO4 MPINTENANCE MODE DIAGNOSTIC
CROSS REFERENCE TABLE =-- USER SYMBOLS

2042

1787
3150
4007

K10

MARCY1l 27(732)

2147

2198

1937
3347
4949

2252

1997
3508

04-0CT-76 13:1i

2301

2047
3630

PAGE 129
1532 1542
1678 1794
e130 2104
e489 2493
gb03 2613
2759 2767
2951 2960
3054 3064
3237  3e4l
3381 3385
3580 363l
3Jgig 3824
4009 4016
1545 1551
170S 1718
2099 2103
520 2526
e7e8 2737
2848 2946
3053 3063
3248 3258
437 3441
3808 3613
3929 3999
4960
2352 3579
€090 248
3637 3638

48398

2466
3639

2665
3678




MAINDEC-11-DERSD-B

DERSDB.P1!L
MRINT = 104MeM
MRLF]1 006240
MRLF2 006
MRLF3 006ES2
MROP 006736
MROPER 007126
MROPI 016450
MROPIA 016642
MRPAR 01676M4
MRRD 012376
MRRD1 012566
MRRD2 0le2bYe
MRRTL 007716
MRSRC D07652
MRSRCH 007470
MRTIME 004676
MRTIMI OON74M
MRT2 005022
MRT2A 005032
MRT2B

MRT2C 005122
MRT3 005240
MRTY 00S432
MRTYA 00SS0M
MRT4B 005562
MRTYC 00S6IM
MRTYD 00S666
MRTYE 005674
MRTYF 006114
MRTYG 006146
MRVR 0204
*IVRR 020714
MRVR] 44
MRVR2 020720
MRUCK 013364
MRUCK! 013540
MRWCK2 013614
MRUWCK3 (013716
MRWCKM 01411k
MRUWCKS (0l4162
MRWRT 011456
MRWRT! 011624
MRUWRTE (011700
MRWRT3 011764
MRLR]1 010066
MULSYS O0O2l21d4
MULTII 001672
N = 000065

b e -— m——— —_—

RS11-RSO4 MANTENANCE MODE DIAGNOSTIC

¢S
668
1815
18278
18688
18914%
19328
36268
3654
36768
cbbas

égﬂq
00
1819#
1870
1977
36574
2733

2757
2063

CROSS REFERENCE TABLE -- USER SYMBOLS

3168

ci TSt

1883

1872 1874 1876
1767

4805

938% 4160

1001s 106l 10654
1198 1199% 1207

12758  1e81 12824
1330 13318 1338

14028 1426 14304
1979 19838 2029

c3428 241l c415#
3564 35688 3blM

L10

MACY1l 27(732)

1996 2045
3582 3633
1878 1880
1111 11158
12084 1553
1294 12954
13398 1346
1445 14498
20338 2136
2651 2bS5#
36184 36b6

04-0CT-76 13:1i

£150 e20l
368! 3729
1132 1133%
12244 1%37
1300 13018
13508 1362
1623 16278
2l40s 2189
288y c888s
36708 3708

PAGE 130

2255 2304 23%S
3368 48024
238e 124 1g4ge
158" 1507 151
13638 1374 1375
1797 180is 1885
2l93% 2ag4l 224Se
3081 30858 3292
J7las 3953 39574

243!




MRINDEC-11-DERSD-B

DERSDB.P11

ND =0l
NEDDON 011356
NNDD 0
NOPERR (021266
NOWEV 001152

NOWGO 002322
NOWOD 001154

ONCEE Or 168

OR = 000200
OUTBUF 027372

PC =%000007

PCNT 001004

PGE = 002000
PGTRAP (004660
PIP = 020000
PS = 177776
PSK = 177776
PTDONE 026376
QQ = 000001
RBIT 104444

ROLIN = 104412
ROOCT = 104410
REGCHG (021376

REPT 001202
REPT1 001204
RMRC1 010210
RMRC2 010374

RMRC3 010550
RMRCY 010722

2391
240bs
2404
1908
Y240*
Y482
969
HY239%
4479
898%
1638%
1855#%
1992%

2407
1919
4244

agg
4343

S07*
1735
1857%
2041x
2575
S015%
3591
3872
44y6e

2864

1908%
4171%
4Y3S4*
4Y515%

Y140

RS11-RSO4 MAINTENANCE MODE DIAGNOSTIC
CROSS REFERENCE TABLE ~-- USER SYMBOLS

4Y165#
4255%

416l
YoSo#*

961
1742%
1865%
2098%
2585#*
3038%
3598%
3882#%
4493

3138

1923%
4294 »
4358#
4561

1433%

S0374
11418
13064
17974
308148
49104

1522%
1716%
2097
2756#%
3011%
3354 %
3822%
Y100%
1724#
YS4ex

Yob3*

Y260%

968%
1744%
1892%
cl146%
c586%
3158%
3601 %
3883%
S037%

3332

1958+#
HY317%
4360%
4575

3722%

1170%
1313%
1885%
32324

1526%
1754%
2107#%
2781%
3025#%
33b4#*
3831#%
4449

1764%
HS4HS*

MACY1l 27(732)

4265#

Yobek

970
1749%
1898
ceSl#
cbb3#
32eb
3604
4076
5038

3336

1965%
H334*
4Y362%
4588*

11864
13234
13264
3495#

1535%
1765%
c473*
2789%
3048*
3379#%
3906#*
4529%
2780%
4553

4286
4275

976
1766%
1910*
2406
2bb4*
3228%
3607 %
4158

3515

1972%
Y336#*
H3b4*
4601 %

11984
13304
19794
35644

1540%
1769%
c483x
2803#%
3057%
3388%
3915#
4S32#
274

4593*

04-0CT-76 13:1i

4310

4305

994 %
181 3%
1914%
2409%
2723%
3304%*
3677%
4165

3545

25B87%
Y340*
4Y366%*
4609%

12074
13384
20298
J614#

1549%
1776%
c499*
2826%
3157%
3413%
3976%
4595%
2798

PRGE 131

W 14

Y413%

1460%
1814

1925%
cHeb*
2791

3305%
3724%*
Y167%

3548
2795%

12238
13468
2136#
36664

1583%
2007%
2508#%
2835#
3167%
342l *
3978%
4948%
3002#%

1237%
13624
21894
3708%

. 'B5%
20l2%
2525#%
cBb5#
3182#%
431 %
3986#%
4951 %
3016

12444
13744
224l s
3953%

16]14%
2052%
2534#
2873#%
3191*
J453*
3994+

3020%

Y943

12604
13864
229l
40618

1616%
2062%
c607%
294y *
321b*
3463%
HYO14*

3215+




b — e et e —— — -
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MRAINDEC-11-DERSD-8 RS11-RS04 MAINTENANCE MODE DIAGNOSTIC  MACYll 27(732) 04-0CT-76 13:11 PAGE 132

DERSDB.P11 CROSS REFERENCE TABLE -- USER SYMBOLS

RSRS 001116 3;{%: qggg 930 45 1058 1941 1960 Z022% 2023 2129% 2130 2313 2387

RSBA 001106 77¢¢ 1004 1028 1069% 1086 1175« 1174 1177% 1178 1181% 1182 1191 1192
120ex 1203 1204 1388% 1390 1393* 1394 g457% 2700% 2928% 3134% 3332*% 3515%
3545 3547 3627% 37S4%  3972% 40BOx  4095%  H119% 4998

RSBRB 001142 7868  1389#%

RSCS1 001100 7e9s  1003* 1023 1068% 1081 1120% 1121 1124% 1125 1128% 1129 1135% 1136%
1137 13S2% 1354 1357% 1358 1434%  [44} 1827%  1900% 1916% 1949%  1952% 2002*
2019 2026 2077% 2126 2133 21Sc* 2159% 2173 2186 2o03* 2224 2237 2eS7%
ge78 2cts 2306% 2325 2335 2369 2382 2453* 2639 2702% 2849 2930% 3072
3136% 3281 3334% 3478 3517 3518 3536 3588% 3602 3635% 3653 3690 3700
ag;g* 3940 3981% 40Bex 4083 4088 4097% 4098 4103 4121% 4i22 4129 4924

RSCS1B 0CI1134 7838 1353% 2390

RSCS2 001102 7708 924 % 939% 943 954yx  1002%  1009% 1014 1017  1067%  1074%  1076% 1077
1080% 1147 1150  115] 1153 1156% 1157 1160% 116} 11e4%  1165% 1166 1169%
1364%  136G% 1369 1408 elbl* 2363 2371% 2375 2331 2395% 3527 3556 3682#
4079%  4094* 4118% 4ig4 4914% H4915% 4986

RSCS2B 001136 7848  1366%

RSOA 001110 7738 1005 1034 1070% 1092 1248% 1249 1252% 1253 1256% 1257 1266% 1267
1276% 1277% 1276 1998 2001% 2151% 2178 220c* 2210% 2229 2256% 2305% 2357%
2372% 2396 2b4s 2855 3078 3587%  3683* 3694 3949 3970% 5003

RSDB 001122 7788 107e2%  1403%  1404% 1415 1420 S0eS

RSDS 001112 Sgigl 1018 1828 1850 1906 1921 1967 3596 3649 3662 4038 4046 4214

RSDT 001126 7804 855 957 15689 1595 1733 1939 5020

RSER 001114 7758 925% 940 1006 1040 1071% 1098 1285% 1236 1289% 1290 1296% 1297
1302* 1303 1308% 1309% 1310 184} 1858 1902 1917 1939% 1953 2163 2182
cel4 2233 ccb4* 2268 2c8y 2316 2331 2362 3484 3512% 3589 3609 3642
3658 3685 3704 3888% 394t 4035 4043 4982

RSLA 001120 777% 1474 1506 1574 1606 1618 1658 1665 1684 1695 1707 1719 1732
1771 1782 1789 5035

RSMR 00lle4 779%  1007% 1046 107S% 1103 1317% 1318 1325%¢ 1326% 1327 1332% 1333 1340
1341 2765% 276b% 2770% 2771% 2987% 2988% 2992% 2933% 3200% 3201 3205%  3206%
3397% 3398% 340e2%  3403* 3990 3991%  H196*  4197% 4202 Y21l® Y2l2* 4295 4318
HY4y36%  H43B%  4YB7 4920% 4953 8030

RSREG 025672 4713 49664

RSVCPS 001132 7828 1432% 37 %

RSVEC 001130 7818 J431% 3«

RSWC 001104 7718 1008% 1052 1073% 1108 lell® l2i2 1215% 1216 1219% 1220 1229% 1230
1239%  1240% 124l 1376% 1378 1381% 1382 c458* 2642 2701% 2852 2929% 3075
gégg* 3284 3333% 348l 3516% 3540 3Je28%  3755% 3943 3971% 4077% 4093% H117%

RSWCB 001140 7858  1377%

RSO 001156 B37% 4SEe* Y574 4587

RO =%000000 7278  4l44x 4782 4801 #

R1 =7.000001 Hgsg: 938% g4yl* 4783 4793%  4794%  4B00% 4819 4823% 4834* 4B3b* 4B838% 4840

Re =7000002 7294 915#% 917% 922 923 1612% 1571% 1573% 1574 1600% 1603% 1605% 1607

1640% 1685 1696 1706% 1708 1720 1729 1731%  1745%  1747%  1748% 1750 1759
1772 1816% 1827 1833 1868% 1869 1871 1873 1875 1877 1879 1881 2H40*
cHYl®  244oE  2447%¥  2452%  2589% 2590% 2591% 2592 cb79% 2680% 268l% 2686% 2690%
2703 2706% 2797% 2799% 2800% 280l 29l1% 2912% 2913 2918% 2922% 3019% 302l%
3022% 3023 3l2l¥ 3123% 3lab® 3127% 3129% 3137% 3141% 3229% 3230% 3231*% 3232
3320% 3322% 3325% 3326% 3328%# 333S% 3339% 3426k  3u27%¥  3428% 3429 3577%  358S#
3587 373b% 3737% 373B% 3743% 3747%  3B891% 3892% 3893%  38M 3988% 3990 4784




ad
R3 =2.302003
R4 =".003004
RS =.00300S
SQVEE 001172
SC = 100000
SCOPE = 1084400
SEEC 026230
SP =2000006
SPASS = 104450
STTEST 902006
SR = 77570
{SHIO = 002000
SKil = 004000
| SWl2 = 010000
i SWi3 = 020200
l SkiY = 040000
SKIS = 190000
| S8 = 00oM00
'S = 001000
| TBDIR 020632
lTIHES Q24426
TimSv 001170
; TPB 001020
i TPS 701016
TRE = ONCO00
* TRMR 021433
| TRY 001702
P TRYNX 002116
JSTEVB 022054
L 1ST1 002344
1 7€T10
TST11 DG3422
TET12 DO3S0M
. IST13 00353
TSTI4 0C35k2
TST1S  00364M

r-.m . AP — —— @ —

MRINCEC-11-DERSD
DERSDB. P

-8 RSi1-RS0M MAINTENANCE MODE DIAGNOSTIC
CRCSS REFERENCE TRBLE -- USER SYMBOLS

47992
4940
7308

4820

482S#

1760+
2705#
3323%
Yogo#
4445

812
3850+
S 34#

2555
3213%
3977%

462b
Y:87
2738

1114
12%
1448
2bsY

3723%
4930%
2935
975
948
9217
4700
414y

4827

76l
2914s
3327+
4291#
Y474

914
3987#
§SShH#

2532+
32 14#
Ha47 ¥
4628
4796#
3016#

4676

41838
4135

4829

2443
c9ib#
3329+
4293

4o05#

918
3992+
4598+
£593#

46918

Bll

MACYLL 27(7232)

4831%  4B3cH
cH4Ss eu4?
2918 2920¥
3336% 3338%
4307#% 4309
4o0b® 4608
Q0% 245l
HouB#®  42Sla
4820 4630%
2778% 2779
32338  3u4i0#
Y404 Y4085
Ypu4YE  4E4SH
4gs7%  48S8
3106% 3231
1170 1186
1313 1323
1888 1929
3295 3498
Y204 4207
3761 Y912s
c8?1 4068

04-0CT-7¢6 13:11

4833%

2449%
2923+
3739
43io#
4785

2452
4254#%
4p34#

2801+
3411
4833+
4646

4875%
3287

1198
1330
1982
3567
4215

Y141

4835#

c4S3x
3lcex
3741%
4314%
4798%

2555#
Yebl#
Y4B

PRGE 133
4837%  4B42#
2tBes PbB4#
dlc4x 3128
3743 3745
¥olb Y434#
482l 4824+
2683* 2690
Yob4e  440SH
4737 4740
2B6b* 2867%
430% 38Sl#s
4yo97& 4538
4738 4739%
3490 4329
1223 1237
1349 1362
2139 2192
3669 3711
Y219% 4298+
4659 4661

4321#

4572




M INDEC-11-DERSD-S
JERSDB.PI!
TSTi6  OC3876
IST1? 003re2
TST2 0025656
7ST20 Q0376M
1STel Q04006
TSTe2 004030
TST23  DONOSH
TSTed 00Nl
7S72S  004IND
1S5Tee  DOM417¢
1S7e7 D04
7513 003002
TST30 DO4306
TST31 0043s2
757132  D0uMe2
ST D044 74
TST34  OOM602
TST3S  DO4S™M
78136  DOSH30
15137 006212
TSTY D007
15140 006734
TST4l  0071zM
TSTY2 DO74EH
| TST43  D07650
TSTW 01006
| ISTYS 01037
| TST4s  DI10SYHE
| 18T47 00720
TSTS D03122
| TSTS0 011134
1 TSTS] 011446
1 78152 012374
7ST53 013362
 TSTS4  0lye20
{ ISTSS 015100
. ISTS6 016030
. IST57 016250
1576 003262
TST60 D1b44H
7ST61 016762
TSTee 017102
7ST63 (020076
TSTEM  020M02
1817 003344
TTRGG 002570
» TYPE = 104432
TYPED = JON404
TYPES = 104406

UNCMF  D0L1BN

RS11-RS04 MAINTENANCE MODE DIAGNOSTIC

Pt Pt e Bt Pt P Pt P
w-?_w

e L)

N LOW

I ¥ B F ¥ |

923#

CROSS REFERENCE TRBLE -- USER SYMBOLS

926 950
2167 2168
4126 4143
4353 4355
4804 4ey?
€002 5007
4970 4973
8036
1835 2880

Q46 952

4170
Q72%

MACYLl 27(732)

4174
q78#

48954
g6

04-0CT-76 13:11 PRGE 134

1944
4345
4702
4981

S01Y

1957
4347
4706
4985

S021

e . -




MRINDEC-11-DERSD-B

DERSDB.P1!

UNITSY D0llee
UNNUM Q01180
WAITRY Q25532
NC = D0OCI0
WE = 040000
WCRC 001200
WX 1S 001212
WORK 00l21M
WORKD 001216
MORX]1 001220
MORK2 00l222
WORK3 001224
HORM 001226
WORKS D01230
WORKS 001232
XBIT = 104432
XXOR 024054
ZERONE D0M476
. = 030172

.CLKD}

LY
HLTCY

-ILLUP
K17

| MRCLK
“MRIND

<ROSS REFERENCE TRBLE =-- USER SYMBOLS

8398
8388
1169
43238
8Ols
3074
4030
8198
B4bs
gSls
gSes
1436#
591
3893
Y484#
8538
gous
B8SSs
8568
BS7s

22¢
914
1364

1054

3077

4105

YleM

4S4b*
4E47%
1318#%
1833#
25N+
389+
4560+
4S3S#
2370#
SOMC#
er7iR
S041%
Yo7 3%
S049#
3860

4575

7088

928
924
1367

4966

4677

93!
Q47
1407

1214
3286

4S84
4560
1320
1901
2800
Y1l4#
4S73%
Y549%
Y328+
S0SO*

32le#

4988

46848

RS11-RS04 MAINTENANCE MODE DIRGNOSTIC

Q4SH
9S4
2395

1218
3480

4990

4721

D11

MACY11l 27(732)

95¢e 2022
965 Q74%
2402 3529
1222 1243
3483 3486
1334 1335
1946% ]951%
2879 3022
4169 4173
4o86% 4600%
4YSES*  Y4576#
$332%
SoS4#
Y241% 4245
5056

903 S04s
1035 1041
1126 1130
1217 1221
1311 1321
1422 1942
1957 1964
230 232l
2878 3076
3686 369]
Y143 Y1448
47138 4715
4867 48788
002 50038
80358 5S040
4995 S000

04-0CT-76 13:1i

2129
979%
3558

1380
3542

1341%
2359%
3522%
4Y327#%
4605

4579x

4256#

S00S

3513
982
4915

1384
3ESS

SO1u

PAGE 135
1002 1017
2b41 2644
353y 3942
1343 1405#
o556b% 2577%
3B853% 3874
4334 4435
4923%  4926*
4592% 4600
Y4ile H4IS»

9278 950
1059 1078
1158 1162
1250 1254
13494 1355
1659 1666
2l3M 2168
2383 2388
3482 3487
37085 Ky o) |
4168 41908
4733 4753
4yqzes 4977
S0ie 50138
S061s 2%
S016% S017

1087

2851
3945

1411%
2581 #
3878%
4478%
4927

Y42 3%

S022

1080

2854
3948

1435%
2582%
2879%
4481%

Sg27




MRINDEC-11-DERSD-B
DERSD8.PII

MRINT
.QVER

Ell

RS11-RSCY MAINTENANCE MODE DIAGNOSTIC  MACY1l 27(732)
CROSS REFERENCE TARBLE -- USER SYMBOLS

41928 4902
4660 46854
889 47808 4802
4789 47924

4730% 4732% H734® 4735 4740 Y744 4754 %
Y742 4745 47508

Y7438  47S9

4231 47368

4780% 47B8l% 4789%  48l1s

48798 4892 4E93s  4B4Ys  4BISE  4B3Es 4897
49048  490Ss  4S06s  4307s 49088 49098  49ICs

44028 4910

4gSes  4B97

48178 4896

4788% 4792  4Bl10s

46578 4892

4312 4959

4668 4673 46798 4687

6918 aag 693 700 701 702 703
Y4144 45 4700 4704 4717
41508

833  4B8bs

4889 48908

46208 4893

47308
47328 48N
47348 4895

42288 4905

04-0CT-76 13:1i

4755

4898%
Y9lils

704

475B*

48994
49128

705

PRGE 136
4760 4764
49008 4901s
49134

706 707

47718

4302s

Y141

49038

4142




Fll -

MAINDEC-11-DERSD-B RS11-RSOM MAINTENANCE MODE DIAGNOSTIC  MACY1l 27(732) O0O4-0CT-76 13:1i PAGE 138
DERSDB.P1! CROSS REFERENCE TRBLE =-- MRCRO NRMES

END 1% 69ls

NEWTST i 69ls 997 1061 1111 113¢ 1141 1170 1186 1198 1207 1223 1237 1244 1260
1274 1281 1294 1300 1306 1313 1323 1330 1338 ] 346 1362 1374 1386 1398 1426
1445 1623 1797 1885 1926 1979 2029 el3b 2189 224l 229l 2338 2411 2651 2884
3081 3292 3495 3564 3614 3666 3708 3953 4061

20711 18

SDT11X 18 )

POP 18 7518 4867 4670 4785 479  uBYl

S U - T T~ 1832 1854 1863 1944 1957 1964 1971
Zle8 2218 22 2320 2408 2878 3487 346 B0 4109  ulep  4i43 4I5S  W4ip8 4335
406 4712 4804 9846 4866 498  H971  §S77 4981 4985 4992 4997 5002  S007 5012

PUSH

SCOPE. 18 9978 1061s l1lls 1132% 1141s 1170¢ 11868 11988 1207¢ 12238 1237% 12448 12608 12748
12818 12948 1300% 1306 1313% 1323% 13308 13388 13468 13628 13744 13868 13988 14268  ]44S8
16238 17978 18858 19268 19798 20298 21368 21898 22418 22918 23388 24lls 26518 2884s  3081s

SET 48798 4892 4893 4894 4895 4896 4897 4838 4839 4900 4301 4902 4903 4904 4905
4306 4307 4908 4909 4910 4911 4912
TYPADR 18
TYPBIT 18 7518
TYPCHR 18 7518
C 18 7518
TYPLIN 18 7518
TYPOCS 18 7518 %4 982 1834 2879 4169 4173 S046 S056
TYPOCT 1s 7518 4710 4969 4972 4978 4982 4986 4993 4998 S003 5008 8013 5020 5025
TYPTXT 18 7514 902 908 926 950 963 985 1832 1854 1863 1944 1957 1964 1971

2168 2219 2273 2320 2408 2878 3487 3646 3660 4108 4126 4154 4168 4335 4968
4971 4976 4980 4384 4932 4997 S002 5007 S0le S018 S024 5029 S034 S040 5060

SCHMTRG 18 6918 754
SOONE 18 6318 4136
SEQUAT 1s 6918 7
SHLT 1s 6918 4692
SIM'R 18

SOCTAL 18 6318 4724
SPOWER 18 69ls 4772
SRAND? 18

SRANDY 1s

SRDOEC 1s

SROLIN 1s 6318 4B49
SROOCT 1s e3ls 4812

SSCOPE
SSET 48798 4832 4893 4894 4895 4836 4837 4838 4899 4300 4901 4302 4303 4904 4905
4306 4907 4308 4909 49.0 43911 4912

SSETUP s 6918 888
SSMMR is
SSWOCC 1s 6318 695
STRAP 18 6918 4879
STYPE 1s 6318 4610
STYPER 18
STYPED s
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MAINCEC-11-DERSD- RS1]-RECY MAINTENANCE MODE DIAGNOSTIC  MACY1l 27(732) 04-0CT-76 13:1i PAGE 140
DeRoDE Pl Ross REFEREN L o¢ i

P11 ¢ CE TABLE -- PERMANENT SyMBOLS

RDC N0 4199 4u40

RDD 1571 1573 1603  1g0S 1747 1868 2590 2799 3021 3230 3427 3892 4139 4198 4204
4207 4216 4219 4247 4298 4321 4331 4404 4439 4470 4597  4e4l 4644 4BBS 4930
4937 4956

ASL 972

BCC 1197 1235 1272

BCS 973 2367 2446 2685 2917 3288 3491 3586 3742

BEQ 300 906 919 929 942 953 956 92 1015 1019 1024 1029 1035 104! 1047
1053 1059 1078 108 10;7 1083 1099 1104 1109  {]22 1126 1130 1138  1I148 1152
1188 1162 l1e? 117 1179 1183 1184 1205 1213 1217 1221 1232 1e42 1250 1284
1258 1269 1279 1287 1291 1298 1304 131! 1321 1328 1336 1344 135§ 1359 1371
1379 1383 1391 1395 1410 1417 1922 1442 {475 {807 1570 1575 1596 1598 1809
1621 1659 1666 1687 1898 1710 1722 1730 173 173 1782 1782 1774 1785 1792
1831 1844 1853 1861 1870 1872 1879 1876 1878 1880 1882 1903 1907 1918 1922
1993 1986 1963 1970 2000 2020 2024 2027 2127 2131 2134 2166 21 2179 2183

2187 2217 2225 2230 2234 eed8 g7l 2879 2285 2289 2319 2326 2332 233 2379
2383 2332 l

gﬁ}s 477 4828
BIC 715 897 g9g 951 968 1334 1342 1599 1638 1744 1745 1749 1760 1813

289%
3677 3725 3858 3883 4076 4235 4309 4314 Y437
4519 4522 - 4sk2 4576 4589 406 4607  4&64S 5016

1857
3576
c 4457
) 712 907 994 1365 1368 1407 1460 1602 1637 1742 1766 1836 1845 1855 1862
1392 2041 2053 2098 2376 2409 2426 2474 2562 2580 2585 2663 2723
2Ms 3015 3097 J139 3158 J2e8 3304 3337 3355 3425 3529 3558 3531
o4 3e8e 3724 3771 3859 3877 3882 4079 4094 4118 4167 4282 4291 4293
4307 4312 4316 4435 gg;; Y445 Y454 4456 Y461 Y466 4481 Y484 4501 4565 4573

BISB 3?;3 e e

BIT 899 948 952 959 %! 970 976 980 1046 1081 1098 1103 1327 1597 1735
1740 1814 1898 1947 1974 ede3 2391 2406 2573 2575 2648 274l 2871 3013 3104
3226  J3ll 3423 3518 3583 3602 3870 3872 4068 4124 4i4l 4158 4165 4228 4237
4329  H407 4409 4442 Y447 4452 4462 44gl Y493 4530 4543 4551 4571 4584 4623
4657  46bl 4672 4700 4704 4717 47 4953 4988 4990 4995 5000 S00S S0I10 S017
S022 5027 5032 5038

BLOS 913 4496 4499 4554

BLT 4830

BM] 4084 4099 4925

BNE 949 958 960 971 977 981 i41e 1437 1494 1523 1536 1550 1586 1613 1617
1669 1701 1725 1741 1785 1777 1815 1899 1948 1975 e0l3 2063 2076 2088 2108
2364 245y guBM es09 2535 a5 8576 2578 2583 2596 @26l7 26M9 2692 707
2733 2757 2790 2792 283 2872 2924 2955 2980 3012  30IM 3105 3125 313l
3142 3168 3192 3225 3227 3267 3312 3324 3330 3340 3365 J4ee 3464

3584 3603 3749 3781 3806 3832 3871 3873 3875 3880 3898 3916

4511 4521 4552 4S9 Ye24 4629  4BJS Ye43  Heb2 4673 4705 4718 4748 4759 4761
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BR 71b
ces?
4313
4733

cLC 1190

CLR 835
1639
29le

<LRB
P

cneg
DEC

94y
2882
4412
4808
1265

918
1730
2939
4236
4478
S049
4741

955
1161

%9
2919
Y432
4839

975
3026
4455
4848
4548

979

988
3235
4478
4868
4333
1136
2313
3140
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Hl1l
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1601 1604
3612 3744
4513 4558
4974
1203 1240
2372 244}
3322 3328
4260 4263
4570 4583
1052 1077
1193 lele
1343 1354
159§ 1608
1843 1852
1969 1999
2278 2288
3078 Jesl
3685 3690
4449 Y464
4871
1549 1585
2483 2508
2923 2954
3364 3388
39394 4023
4794 4926
1767 1883
S015
2587 2795
4588 4713
911 914
8 982
1066 1067
1128 1135
1202 1211
1285 1296
1376 1388
1513 1526
1696 1707
1782 1783
1901 1915
2001 2002
gz02 2203
236l 2369
45?7 458
2679 2681
2770 27?71
286k 28?7
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1746
4091
4639
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1950 2368
4128 4249
4663 4668
1326 1403
2680 268e
3737 3739
Y4413 4414
4823 43916
1125 1129
1231 1249
1378 1382
1697 1709
1871 1873
2126 2133
2335 2378
3530 3536
3940 3943
4498 4502
1668 1700
go82 2595
3057 3icy
3523 3748
4100 4115
3290 3483
3468 3492

924 925

936 1001
1070 1071
1154 1156
1227 1229
1317 1318
1406 1408
1583 1606
1717 1719
1827 1828
1841 1346
2052 K|
eeSe 2257
2378 2395
a499 e
2689 2690
2781 2794
2911 2913

2448
4308
4731

1512
2777
4071
4420
4923

1147




MRINDEC-11-DERSD-8

DERSDB.P11

MOVE
NOP
RESET
ROL
ROLB
RTI
RTS
SEC

TRAP
TST

TSTB
.ASCIZ

.BLKB
.BLKMW

.ENOC

c32l
3019
3136
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2922 c9e8

3020 3022
3137 3138
3256 3302
3387 3398
3516 3517
3635 3642
3754 3755
3906 3964
4014 4073
4121 Y144
4243 You4
4441 4460
4598 4600
4680 4681
4780 4781
4800 4801
4857 4875
4386 4993
1353 1357
4735 4762
3525 3933
114€
1196 1234
4ebl Y262
4556 4557
50s2 5083
4749 4751
4832 4833
4200 4208
4769 4844
4175 4336
4366 4368
244y 2683
1748 2593
4832 4893
4307 4308
1028 1034
1917 2023
3609 3658
4479 4482
4038 Y122
910 7
2321 c409
4372 4373
4707 4713
S020

5062 5063

69l

£89 895
1274 128!
1448 1626
3084 3295

2929
3023

2970
3095
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€387 2988
3106 dlel
3205 3206
& 3327
3413 3426
3548 3556
3723 3736
3851 385¢2
b 3977
4082 4093
Y202 4203
4318 Y327
4533 4534
4625 4640
4730 4737
4786 4787
4819 4820
4915 4920
5020 5025
1940 1961
916 3287
4419 Y42l
835 4836
4299 4322
4957 4963
4348 4350
4523 4601
3214 3233
4898 4899
1204 1241
2331 2362
4129  4e4S
4686 4714
4752 4755
1855 1864
4110 4127
4382 4384
4972 4978
1144 1170
1323 1330
2032 2139
3711 3956

3490
Y422
4837

Y416
4352
4609
J411
4800

1278
e387

4927
4860
1945
Y144
4386
4982
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3585
427

4838

1198
1349
22
4141
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3000 3002
3187 3128
3216 3229
3334 3335
431 3453
3578 3587
3745 3746
3888 3891
3987 3988
4037 4114
Y214 4215
Y411 Y415
4546 4560
4648 4664
4740 4765
4792 4796
4840 4841
Y346 4969
S04l 5042
4631 4636
3741 4251
4428 4430
4940 5043
4471 4649
4356 4358
Y943  S06l
378 4708
Y502 4903
1474 1506
cb4e 2852
4286 4289
1965 1972
4169 4177
4390 4332
4993 4998
1207 1223
1362 1374
22 2341
$I43 HIW

1237
1386
414
4149

1244
1401
2654
Y662
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.MCALL

.NLIST
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4704

4706
4899

927
2409

4714
4900

Y722
490!

4788
4902
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4805
4904

1855
4110
4382

4806
4905

1864
Y127
4386

1170

04-0CT-76 13:1i

4859
4908

1945
44y
4393

1186

4879
4907

13958
4156
4998

1198
1346
224l
Y141
4878
4906

PRGE 143
4893 4894
4308 4909
1965 1972
4169 4130
5633 S008
1207 1223
1362 1374
229l 2338
4142 4144
4892 4893
4907 4908
4894 4895
4909 4910
4682 4686
1001 1061
1207 1208
1295 1300
1362 1363
1801 1833
2033 2136
2409 c4ll
3564 3568
Y4127 41
4836 4897
4911 4912
5030 8035
1223 1237
1374 1386
e338  adll
1001 1061
1207 1208
1295 1300
1362 1363
1801 1833
2033 2136
c409 c4ll
3564 3568
4127 4144
4836 4897
4911 4912
5030 8035
1926 1979
3614 3666

489S
4310

2169
5013
1237
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