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PRODUCT CODE: MAINDEC-11-DRLP38-A-D 

PRODUCT NAME: LFA/AA1I-K DIAGNOSTIC TEST 

DATE: JANUARY 1978 

MAINTAINER: DIAGNOSTIC GROUP 

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

THIS SOFTWARE IS FURNISHEO UNOER A LICENSE FOR USE ONLY ON A SINGLE 
COMPUTER SYSTEM AND_MAY BE COPIED ONLY WITH THE INCLUSION OF THE ABOVE 
COPYRIGHT NOTICE. THIS SOFTWARE, OR ANY OTHER COPIES THEREOF, MAY NOT 
BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY OTHER PERSON EXCEPT FOR 
USE ON SUCH SYSTEM AND TO ONE WHO AGREES TO THESE LICENSE TERm 
TITLE TO AND OWNERSHIP OF THE SOFTWARE SHALL AT ALL TIMES REMAIN IN DEC. 

THE INFORMATION _IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE 
BN SBACUED NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT 
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DEC_ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS 
SOFTWARE IN EQUIPMENT WHICH IS NOT SUPPLIED BY DEC. 
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ABSTRACT 

THIS DIAGNOSTIC EXERCISES THE “AAL1-K" ANALOG CIRCUITRY. THE PROGRAM 
WHEN STARTED WILL TYPE OUT THE PROGRAM TITLE. 
A MESSAGE _IS_ THEN PRINTED GTYING THE TWO LETTER DESIGNATOR 

THIS PROGRAM Ts RUOMPRISEDS fle Hs 06 an TREN FYBES. A Tea? 8 oA noon 
THEN WAITS IN A KEYBOARD MONITOR MODE FOR TWO LETTER’S TO BE TYPED. 
ALTHOUGH THESE TESTS MAY BE RUN IN ANY ORDER IT IS IMPERATIVE 
THAT TESt “AL” IS RUN FIRST AND VERIFY THAT THE AAL1-K_IS FULLY OPERATIONAL. 
THE PROGRAM IS SET UP TO GIVE THE OPERATOR AS MUCH CONTR OL 
OVER THE PROGRAM AS POSSIBLE VIA THE TELETYPE.TYPING A ’¢C’ 
(OBTAINED VIA TYPING THE 'CNTR’ AND 'C’ KEYS SIMULTANEOUSLY) 
WHILE RUNNING ANY TEST WILL ENABLE THE PROGRAM TO RETURN TO 
THE KEYBOARD MONITOR AND AWAIT A NEW LETTER DESIGNATOR TO BE 
TYPED. TYPING A_'*G’ WHILE RUNNING WILL ENABLE THE SOFTWARE SWITCH 
REGISTER VALUE TO BE CHANGED. 

THIS PROGRAM IS A MODIFIED VERSION OF _“MO-11-OD2AAC-B”. IT WAS 
MODIFIED TO ENABLE THE OPERATOR TO cHECK OUT THE AAI1-K OPTION 
WHEN IT IS ON THE LPA1LIKX I”0 BUS. NO RECABLING IS NEEDED. 
SOME TEST DONE _JIN THE ORIGINAL TAGHOR TIC puCH AS ARBITRATION 
TEST, WERE OELE EO a] THE Y COULD_NOT BE CHECKED. IF THIS 
DIAGNOSTIC DOEsN’T FINO A eater PROBLEM, YOU MAY HAVE TO 
RUN “MD-11-DZAAC-B". YOU SHOULD RUN “MO-11-ORLPA” BEFORE 
RUNNING THIS DIAGNOSTIC. PLEASE READ SECTION 10. 

REQUIREMENTS (EQUIPMENT) 

A. POP-11 COMPUTER WITH 16K OF MEMORY AND A CONSOLE I70 TERMINAL 
B. AAL1-K QUAD OPTION MODULE INSTALLED 
C. <OPTIONAL> VR14 OR STORAGE SCOPE 

LOADING PROCEDURE 

USE STANDARD PROCEDURE FOR LOADING BINARY TAPES. 

STARTING PROCEDURE 

THE PROGRAM STARTING ee 1s ’200’. 
THE RESTART ADDRESS IS ’204 

CONSOLE SWITCH SETTINGS 

THIS PROGRAM HAS BEEN MODIFIED TO RUN WITH OR 
WITHOUT A HARDWARE SWITCH REGISTER. 

ALL SWITCHES SHOULD BE DOWn (Q) WHEN THE PROGRAM IS STARTED. 
REFER TO tHE INDIVIDUAL TEST DESCRIPTIONS FOR APPLICABLE 
CONSOLE SWITCH SETTINGS 
ALL SWITCHES SET TO A 1 WILL SELECT SOFTWARE SWITCH CONTROL. oO
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ERRORS 

CORNERS ORE TOCTAE TYPE OE FAILURE. PURTHER QUALIFICATION OF THE 
ERROR CAN BE OBTAINED FROM THE COMMENT AT THE ERROR PC OR THE TEST ITSELF. 

TEST PROCEDURE 

A. THIS TEST IS DESIGNED TO VERIFY THE DATA PATH THAT IS RODRESSABLE 
FROM THE CPU. THIS ALSO INCLUDES ALL CONTROL, INTERRUPT AND 
INITILIZE 2IGNAL S. THE Lo LOGIC. TEST ALSO INCLUDES PROVISIONS 
FOR TEStING MULT IPLE AAI 

B. STARTING SEQUENCE 

1. TYPE ’AL’ TO RUN THE AUTO LOGIC EST. 
2. THE PROGRAM WILL THEN EXECUTE A LOGIC TEST ON ALL AVAILABLE UNITS 

C. CONTROL SWITCHES 

1. TYPING tC WILL ENABLE THE PROGRAM TO EXIT AND RETURN 
TO THE KEYBOARD MONITOR. 

2. TYPING tG WHEN SOFTWARE SWITCH REGISTER IS ENABLED WILL 
REPORT LAST VALUE AND WAIT FOR NEW VALUE. 

SWITCH OCTAL FUNCTION 

SW1S=1 100000 HALT ON ERROR 
SW14=1 040000 LOOP_ON CURRENT TEST 
SW13=1 020000 INHIBIT ERROR TYPEOQUT 
SWle=1 010000 STORAGE SCOPE CONNECTED 
SWil=1 004000 INHIBIT TEST INTERATIONS 
SWiO=1 002000 CATERNAL DELAY SIGNAL CONNECTED 
SWO9=1 001000 TWO’S COMPLIMENT MODE 
SWC 7=1 COO4Xx LOOP ON TEST IN SWR 7:0 

D ERRORS 

REF. TO 6. 

E. RESTRICTIONS 

IF A STORAGE SCOPE IS CONNECTED, POWER MUST BE APPLIED TO IT. 

F. EXECUTION TIME 

IT TAKES APPROXIMATELY 25 SECONDS WITHOUT TEST INTERATIONS. 

AUTO DISPLAY TEST 

A. opts TEST IS PEST SNER TQ RxD IN THE ADJUSTING AND ALIGNMENT 
HE VRI4Y OR STORAGE SCOPE SCOPE ON THE AA1I-K DISPLAY CONTROL. 

B. TYPE *AD’ TO RUN THE AUTO VISUAL DISPLAY TEST. 
THE PROGRAM WILL THEN EXECUTE THE VISUAL DISPLAY TEST. 

C. CONTROL SWITCHES 

SEQ 0003 

SEQ OOL: 
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TYPING tC AT ANY TIME WILL ENABLE THE PROGRAM TO EXIT 
AND RETURN TO THE MONITOR. 

2. TYPING tG WHEN SOFTLARE SWITCH REGISTER IS ENABLED WILL 
ENABLE THE PROGRAM TO CHANGE THE SOFTWARE SWITCH REGISTER VALUE. 

CONSOLE SWITCHES FUNCTION 

CONSOLE SW1Q=1 SELECTS EXTERNAL DELAY MODE 
CONSOLE SWOS=1 SELECTS TWO’S COMPLEMENT MODE 
CONSOLE SWO8=0 CYCLE_THRU_ALL FOUR DISPLAY PATTERNS 
CONSOLE SWO8=1 SELECT PATTERNS IN SW 00-02 
CONSOLE SWO3=0 SELECT OAC O AND DAC 1 
CONSOLE SWO3=1 SELECT DAC 2 AND DAC 3 
CONSOLE SWOO0-Oe=0 DISPLAY A HORIZONTAL LINE 

Oe=1 DISPLAY A VERTICAL LINE 
O2=e2 DISPLAY A SQUARE 
02=3 DISPLAY AN “x” 

CONSOLE SWOO- 
CONSOLE SWOO- 
CONSOLE SWOO- 

D. ERRORS 

THE ONLY ERRORS IN THIS TEST ARE DETECTED VISUALLY. 

E. RESTRICTIONS 

IF VR14, CHANNEL SWITCH MUST BE SET TO “1 & 2” POSITION. 
IF STORAGE SCOPE, POWER MUST BE APPLIED. 
THE “AUTO-CALIBRATION (AC)” MUST HAVE BEEN RUN PRIOR TO 
RUNNING THIS SECTION WHEN ON THE “AUTO HARDWARE TESTER”. 

F. EXECUTION TIME 

IT TAKES APPROXIMATELY 3 MINUTES TO COMPLETE THIS TEST 
BEFORE IT REPEATS. 

. 
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SEQ O00S 
MANUAL LOGIC LOOP 

A. THIS LOOP_IS PROVIDED TO ENABLE THE OPERATOR A SIMPLE PROGRAM 
LOOP TO AIO IN REPAIR OF THE AALI-K. SWITCH REGISTER BITS 15:13 
SELECT THE REGISTER TO BE LOADED AND BITS 12:00 CONTAINS THE DATA TO BE LOADED. 

B. STARTING SEQUENCE 

1. TYPE ’ML’ TO RUN THE MANUAL LOGIC LOOP. 
2. THE PROGRAM WILL NOW LOOP AND_LOAD THE VALUE OF THE 

SWITCH REGISTER BITS 12:00 INTO THE SELECTED AALI-K REGISTER. 

C. CONTROL SWITCHES 

SW15:13 REGISTER SELECTED 

000 DAC #0 
001 DAC #1 
010 DAC #2 
O11 DAC _&3 
1XX STATUS REGISTER 

NO PROVISIONS ARE MADE FOR LOGIC ERRORS. 

E. RESTRICTIONS 

NONE 

THIS IS A NON-ENDING PROGRAM LOOP THAT CAN BE EXITED BY TYPING fC. 
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SEQ 0006 

MANUAL DISPLAY LOOP 

R. THIS LOOP IS PROVIDED FOR THE OPERATOR TO VERIFY OPERATION 
OF THE 0”A CONVERTER AND MULTIPLEXER. 

B. STARTING SEQUENCE 

1. TYPE 'MD’ TO RUN MANUAL DISPLAY LOOP 
2. THE PROGRAM WILL NOW LOAD A “RAMP PATTERN” INTO EACH D/A CONVERTER. 

C. CONTROL SWITCHES 

1. TYPING *C WILL RETURN CONTROL TO tHE KEYBOARD MONITOR. 
2. SW10=1 WILL SELECT EXTERNAL DELAY MODE. 

G. ERRORS 

NO PROVISIONS ARE MADE FOR LOGIC ERRORS. 

E. RESTRICTIONS 

A. THIS LOOP IS PROVIDED TO eNABLE THE OPERATOR TO ADJUST THE D0/’A CONVERTER. 

B. STARTING SEQUENCE 

1. TYPE °*MC’ TO RUN THE MANUAL CALIBRATION LOOP 
2. THE PROGRAM WILL NOW LOAD T CONTENTS oF THE SWITCH REGISTER 

INTO EACH D/A REGISTER AND A TER A DELAY CLEAR “HE D/A REGISTER. 

Cc. CONTROL SWITCHES 

1. TYPING tC WILL EXIT THE LOOP AND RETURN TO tHE KEYBOARD MONITOR. 
2: TYPING tG WHEN SOFTWARE SWITCH REGISTER IS ENABLED TO CHANGE THE SWITCH REGISTER VALUE 

b ERRORS SWITCH REGISTER BITS 11:0 ARE LOADED IN TO ALL DAC’S. 

NO PROVISIONS ARE MADE FOR LOGIC ERRORS. 

—E. RESTRICTIONS 
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AUTO DISPLAY TEST PATTERN DESCRIPTIONS 

DISPLAY HORIZONTAL LINE 

A_ HORIZONTAL LINE 1s DISPLAYED ON THe SCOPE BY INITIALLY 
SETTING THE X AND Y DAC’S TO ZERO AND THEN INCREMEN™ ING 
THE X VALUE WHILE HOLDING THE Y VALUE AT 4OO0. THE POINTS 
ARE DISPLAYED USING THE DISPLAY INTERRUPT ENABLED. 

DISPLAY VERtICAL LINE 

A VERTICAL LINE IS DISPLAYEO ON THE SCOPE IN THE SAME MANNER 
AS FOR A HORIZONTAL LINE EXCEPT NOW THE Y VALUE 
IS INCREMENTED WHILE HOLDING THE X VALUE AT 1000. 

DISPLAY SQUARE 

A SQUARE IS DISPLAYED BY_INITIALLY SETTING THE X AND Y VALUES 
TO NEGATIVE FULL SCALE, THEN X_IS INCREMENTED TO POSITIVE 
SCALE (BOTTOM LINE) THEN Y_IS INCREMENTED TO POSITIVE FULL 
SCALE (RIGHT LINE) THEN x” IS DECrEMENTED TO NEGATIVE FULL 
SCALE (TOP LINE) AND FINALLY Y_IS DECrEMENTED TO NEGATIVE 
FULL SCALE (LEFT LINE). MODE O1 (INTENSIFY ON LOADING X) 
ANDO MODE 10 (INTENSIFY ON LOADING Y) ARE USED. 

DISPLAY X 

AN X IS DISPLAYED BY INITIALLY SETTING THE X AND Y_VALUES 
TO NEGATIVE FULL SCALE AND THEN INCREMENTING BOTH TO POSITIVE 
FULL SCALE (LOWER LEFT T0 UPPER RIGHT DIAGONAL) THEN X IS RESET 
TO NEGATIVE FULL SCALE REMAINS AT POSITIVE FULL SCALE AND 
THEN X IS INCREMENTED WHILE Y IS DECREMENTED UNTIL BOTH REACH 
FULL SCALE AGAIN (UPPER LEFT. TO LOWER RIGHT DIAGONAL). MODE 
O1 (INTENSIFY ON LOADING X) IS USED. 

SEQ 9007 
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MISCELLANEOUS 

AAL1-K BUS & VECTOR ADDRESS MODIFICATION 

MODIFY LOCATION ’SBASE’ IF BASE ADDRESS IS NOT 170416. 
MODIFY LOCATION ’SVECT1' IF THE VECTOR AND PRIORITY IS NOT 100360. 

*#NOTE IF EITHER VALUE IS CHANGED, THE PROGRAM MUST BE RESTARTED AT 200. 

XXDP/APT NOTES 

THIS DIAGNOSTIC IS CHAINABLE UNDER XXDP. 
THIS DIAGNOSTIC HAS THE “APT HOOKS BUT HAS NOT BEEN TESTED. 

POWER FAIL 

A POWER FAIL WILL CAUSE A RESTART MESSAGE ON POWER UP AT 
WHICH TIME THE PROGRAM IS RESTARTED. 

MULTIPLE AAL1-K INTERFACE TESTING 

THE PROGRAM WILL “AUTO-SIZE” THE NUMBER OF AALI-K’S. 
NUMBER TO THE OPERATOR WHEN THE “AL” TEST IS SELECTED THE FIRST 
IF THE OPERATOR WISHES TO INHIBIT “AUTO-SIZE” BIT 1S 

RESTRICTION 

POWER MUST BE APPLIED TO A STORAGE SCOPE IF CONNECTED. 

EXECUTION TIME 

1. EXECUTION TIME OF THE AUTO LOGIC TEST IS: 
25 SECONOS WITHOUT INTERATIONS. 
SO SECONDS WITH INTERATIONS. 

EXECUTION TIME OF THE AUTO DISPLAY TEST IS: 
180 SECONDS 

EXECUTION TIME OF THE MANUAL LOGIC LOOP IS: 
OPERATOR DEPENDANT 

EXECUTION TIME _OF THE MANUAL DISPLAY LOOP IS: 
OPERATOR DEPENDANT 

EXECUTION TIME OF THE MANUAL CALIBRATION LOOP IS: 
OPERATOR DEPENDANT 

USER LINK TO I70 DEVICE 

A SPECIAL _USER LINK HAS BEEN PROVIOEO IN ORDER FOR THE 
OPERATOR TO eXAMINE OR MOGIFY LOCATIONS ON THE LPAL1-KXx 
1/0 BUS. (NOTE: THIS CANNOT BE DONe DIRECTLY. ) 

PROCEDURE: 

1) START THE PROCESSOR AT LOCATION SUTK: 

2) THE DIALOG TO EXAMINE A LOCATICN IS AS FOLLOWS: 

E OR @) ad 

w
 

£ 
Ww
W 

fw
 

THE PROGRAM TeHES REPORT THE 

OF LOCATION “SENV” MUST BE SET. 

SEQ 0068 
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DEVICE ADDRS= “OCTAL ADDORS” 
XXXXXX 

WHERE XXXXXX IS THE CONTENTS OF THE SPECIFIED LOC. 

3) THE DIALOG TO MODIFY A LOCATION IS AS FOLLOWS: 

E OR D “pO” 
DATA= “DATA TO BE DEPOSITED” 

4) THE PROGRAM WILL STAY IN THIS LOOP UNTIL THE OPERATOR 
BS EARISHED.- AT THIS TIME THE PROCESSOR SHOULD BE 

NOTE: THE OPERATORS RESPONSE IS ENCLOSE IN QUOTES. 

LPAL1 (SYSTEM) DIAGNOSTIC SUMMARY 

OIAGNOSTICS FOR THE LPAI! ARE WRITTEN AT THREE LEVELS: (1) 
TOTAL POP-11 SYSTEM, (2) LPAL1 SYSTEM; AND, (3) LPA11 OPTIONS. 

LEVEL IS DESIGNED TO ISOLATE A FAILURE TO THE LPAII SYSTEM. 
ALL Opttons ON THE POP-11 ARE EXERCISED. 

LEVEL 2 DIAGNOSTICS ISOLATE A FAILURE TO_ THE INOIVI 
WITHIN THE LPAL1. THE LEVEL 2 DIAGNOSTIC JS MD-11-ORLPA. WHEN 
THE USER RUNS DRLPA HE CAN GENERALLY TELL WHICH OPTION DIAGNOSTIC 
(LEVEL 3) TO RUN NEXT. M82S4 AND MB200-YC ERRORS MAY “LOOK” 
ALIKE AND DRLPA MAY NOT BE_ ABLE TO DOISTINGJISH BETWEEN THEM. 
ARBITRATION ERRORS WILL NOT BE DETECTED BY THIS DIAGNOSTIC. 

LEVEL THREE DIAGNOSTICS AID IN DETERMINING IF THE ERROR WAS IN 
FACT ON THE OPTION THE ORLPA SPECIFIED. THE USER MAY “LOOP” ON 
THE ERROR, WITHIN LEVEL THREE, THERE ARE TWO GROUPS OF 
DIAGNOSTICS. THE FIRST GROUP REQUIRES NO “EXTRA” WORK BY THE 
USER_IN ORDER TO RUN. GROUP “A” OIAGNOSTICS DOO NOT CHECK 
ARBITRATION ano REQUIRE EXTRA TIME_FOR EXECUTION. THE SECOND 
GROUP (GROUP "B™) REQUIRES THAT THE USER RECONFIGURE THE POP-11 
opprens ig arse RECONFIGURATION INVOLVES CABLING THE UNIBUS TO THE 

THE DIAGNOSTIC FOR THE M8254 FALLS INTO THE GROUP “B” CF AGORY. 

VIDUAL OPTION 

SEQ 00093 
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THE LPRI1-KX DIAGNOSTIC KIT WILL INCLUDE: SEQ 0010 

OPTION GROUP DIAG. ft] DIAG. TITLE 

LPAL1-KX LEVEL e MD-11-ORLPA LPA1L1-K SYSTEM DIAG. 

M82S4 “B" MD-11-ORLPN MB2S4 (IPBM) DIAG. 

AALI-K A MD-11-ORLPB RAL1-K DIAG. 

B MD-~11-DZAAC AAL1-K DIAG. 

AR11 A MD-11-DRLPC LPAZARI1 DIAG. #1 

A MD-11-ORLPD LPA/AR11 DIAG. #2 

A MD-11-DRLPE LPAZARI1 DIAG. #3 

B MD-11-DZARA AR11 DIAG. #1 

B MO-11-OZARB AR11 OIAG. #2 

8 MO-11-DZARC ARI1 DIAG. #3 

OR11-K A MO-11-ORLPF LPA/DR11-K DIAG. 

B MO-11-DZORG OR11-K OIAG. 

KW1L1-K A MD-11-DRLPG LPA/KW11-K DIAG. 

B MD-11-O2KWK KW11-K DIAG. 

LPS11 A MO-11-DRLPH LPA/LPS11 DIAG. #1 

A MD-11-DRLPI LPAZLPS11 DIAG. #2 

A MD-11-ORLPJ LPA/LPS11 DIAG. #3 

B MO-11-DZ2LPC LPS11 DIAG. #1 

B MD-11-02LPOD LPS11 DIAG. se 

=) MO-11-D2LPI LPS11 DIAG. #3 

ADLI-K a MO-11-ORLPK LPA/AD11-K DIAG. 

8 MD-11-OZADL AD11-K OIAG. 

M8200-YC B MD-11-OZLPL LPA/M8200-YC BASIC 
MICRO-CPU R/W TEST 

B MD-11-D2LPM LPA/MB200-YC 
JMP+ROM READ TEST 
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MAINDEC-11-DRLPB-A AAL1-K DIAGNOSTIC MACY11 27(6S4) 14-DEC-77 20:20 
DRLPB.P11 TABLE OF CONTENTS SEQ 0011 

53 BASIC_DEFINITIONS 
168 OPERATIONAL SWITCH SETTINGS 
180 TRAP _CATCHER 
189 STARTING ADDRESS(ES) 
193 ACT11 HOOKS 
204 APT PARAMETER BLOCK 
ee6 COMMON TAGS 
e7e APT MAILBOX-ETABLE 
321 ERROR POINTER TABLE 
473 INITIALIZE THE COMMON TAGS 
$31 SUBROUTINE TO LOAD A TRAP CATCHER 
ee8 LOAD DEVICE ADDRESSES LOVATIONS 

S61 TEST 8 DESCRIPTION 
_ mom tne nccn 

S 

Sb5 INITIAL HEADER TYPEOUT AND WAIT FOR OPERATOR 
611 DETERMINE THE NUMBER OF AA11-K_ON THIS SYSTEM 
649 Tl TEST THAT THE AAL1-K RESPONDS TO THE CPU 
676 Te TEST THAT OACO REGISTER CAN BE CLEARED 
690 T3 TEST THAT T pack REGISTER CAN BE LOADED WITH 87777 
204 TY TEST THAT T AC TER CAN HOLD A FLOQTING | PATTERN 
721 TS TEST THAT T #1 ISTER CAN CLEAR 
735 T& TEST THAT THE Y REGISTER CAN BE LORDED WITH 87777 
749 17 TEST THAT THE Y REGISTER CAN HOLD A FLOATING 1 PATTERN 
767 T10 TEST THAT THE DAC 3 PEGIaT R CAN BE CLEARED 
781 Til TEST THAT THE DAC se R TER CAN BE LORDEO WITH 87777 
795 Tle TES*t THAT THE DAC we REGISTER CAN HOLO A FLOATING 1 PATTERN 
814 T13 TEST THAT THE DAC 83 REGISTER CAN BE CLEARED 
828 T14 TEST THAT THE DAC #3 REGISTER CAN BE LOADED WITH #7777 
842 T1S TEST THAT THE DAC #3 REGISTER CAN HOLD A FLOATING 1 PATTERN 
gs9 Ti6 TEST THAT THE FOUR DAC REGISTERS CAN HOLD DIFFERENT DATA 
906 T17 TEST THAT RESET SETS READY BIT 
9eC Ted TEST THAT FAST INTENSIFY CAN BE SET ANDO CLEARED 
944 Tel TEST THAT MODE BIT 2 CAN BE SET AND CLEARED 
969 Tee TEST THAT MODE BIT 3 CAN BE SET 
3994 Te3 TEST THAT EXT. DELAY (BIT 4) CAN BE SET ANDO CLEARED 

1017 Te TEST THAT INTERRUPT MARBLE (BIT 6) CAN BE SET 
1032 Tes TEST THAT CHANNEL (BIT 9) CAN BE SET 
1047 Teb TEST THAT STORE (BIT 10) CAN BE 
1062 Te? TEST THAT WRITE THRU (BIT 11) CAN BE_SET 
1077 T30 TEST THAT INTENSIFY BIT SETS THAT THE READY BIT 

ier 132 TESt THaT Nope 2 CINTENS]FY ON DACL)_ SETS, THE READY FAG 
1156 T33 Teet WHEN ERAS 1§ ae READ alt A) caRS AND set AFTER D DELAY (SWle=1) 
1184 T34 TEST THAT RESET beARs’ MODE. ext. DELAY AND FAST INTENISIFY BITS 
2200 T3S TEST THAT RER T LEAR 2 NCB AEGIS tee CHANN be STORE, WRITE THRU 
lel6b T36 TEST THAT RESET SWO9= 
1234 T37 TEST THAT RESET CLEARS ACL REG (3920) 
1eSe THO TESt THAT RESET CLEARS DAC &e RECISTER (2110920) 
1270 TY] TEST THAT RESET CLEARS DAC #3 REGISTER (SWO9=0) 
1288 THe TEST THAT RESET SET DACO TO 4000 (SWO9=1) 
1306 T43 TEST THAT RESET SET DAC] TO 4000 (SWO9=1) 
1324 THY TEST THAT RESET SET DACe TO 4000 (SWO9=1) 



MAINDEC-:1-DRLPB-A AALI-K OIAGNOSTIC MACY11 27(6S4) 14-DEC-77 20:20 
ORLPB.P11 

C
O
T
 
I
Y
 

be
 
e
e
 

e
e
 
b
s
 

be
 
be

 
h
p
 

be
 

pe
 

bh
 

be
 

bn
 

be
 

be
 

pe
 
pe

 

V
U
 
—
-
O
D
D
W
D
D
O
D
D
D
D
O
D
O
O
O
N
O
W
M
U
W
E
L
C
E
L
C
O
C
£
L
 

M
D
O
 
£
O
N
C
W
—
O
D
M
N
M
N
W
>
-
 

O
M
N
M
—
 

O
0
M
D
M
D
O
W
 

D
W
O
O
W
 

D
O
M
 

N
M
 
N
O
W
N
U
M
M
D
O
W
 $
0
 

O
O
D
 
N
O
 

e274 

TABLE OF CONTENTS 

TYS TEST THAT RESET SET DAC3 TO 4000 (SWO9=1 ) 
T46 TEST THAT EXTERNAL DELAY DOES NOT SET DISPLAY READY . SW10=0 

12h _etbatiReEHPARE BALE OOPReARINPHEP ET BEVBE SHO 
END OF PASS ROUTIN 

VISUAL TESt PATTERNS 

DISPLAY HORIZONTAL LINE 
DISPLAY A VERTICAL LINE 
PINCUSHION TEST (DISPLA? SQUARE) 
PLOT AN X 
MANUAL DISPLAY ROUTINE 
AUTO CALIBRATION 

1 ESt THAT CH 3 IS AT +2.5 BIPOLAR 
TSe TEST THAT 4 IS AT -2.5 BIPOLAR ; 
TS3 TEST THAT ERASE L (CH S3) IS GREATER THAN +3 VOLTS WHEN HIGH 
TSY TEST THAT ERASE L (CH $3) _ IS LESS THAN +400 MVOLTS WHEN LOW 
TSS TEST THAT WRITE-THRU (CH S53) IS LESS THAN +400 MVOLTS WHEN LOW 
TS6 TEST THAT NON-STORE (CH SS) IS LESS THAN +400 MVOLTS WHEN LOW 
TS7 TEST THAT NON-STORE L (CH SS) IS GREATER THAN +3 VOLTS WHEN HIGH 

Tet teat THAT CHANN oe L ten Bone GREATER THAN +3 VOLTS WHEN HIGH 
Toe teat THAT C 5 (CH 28) 12 Cee FRAN +400 MVOLTS WHEN LOW 
T63 TEST THAT “ERASE” ANDO DONE CAN BE CLEARED AND SET 
T6Y ADJUSTMENT ROUTINES FOR ODAC O - 1 
T6S AQIUSTMENT ROUTINES FOR DAC 2 - 3 
MANUAL LOGIC TEST 
MANUAL DAC CALIBRATION 
DYNAMIC DAC CALIBRATION 

MISC. SUB-ROUTINES, ASCII MESSAGES AND SOFTWARE HANDLERS 

SUBROUTINE TO ERASE STORAGE SCOPE SCREEN 
SUBROUTINE TO DRAW A HORIZONTAL LINE 
TIMER ROUTINE FOR VISUAL TEST PATTERNS 
ASCII MESSAGES 
CONVERT BINARY TO DECIMAL AND TYPE ROUTINE 
SCOPE HANOLER ROUTINE 
ERROR HANOLER ROUTINE 
ERROR MESSAGE TYPEOUT ROUTINE 
POWER DOWn ANDO UP ROUTINES 
BINARY TO OCTAL (ASCII) AND TYPE 
TYPE ROUTINE 
TTY INPUT ROUTINE 
READ AN OCTAL_NUMBER FROM THE TTY 
APT COMMUNICATIONS ROUTINE 

SEQ O00le 



NO1l 
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ORLPB Pll TABLE OF CONTENTS SEQ 0013 

3571 TRAP DECODER 
2534 TRAP TABLE 
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ORLPA. MAC SEQ 0014 

.REM [ 

LPA. MAC 

WELCOME, THIS DIAGNOSTIC IS ONE IN A SERIES OF DIAGNOSTIC 
DES:GNEO IN ORDER TO AID YOU_IN TESTING THE LPA-11XX OPTION. 
I HOPE THAT YOU HAVE READ THE DOCUMENTATION SECTION OF THIS 
DIAGNOSTIC. IF YOU HAVE, YOU KNOW ABOUT ALL _OF THE DIAGNOSTICS 
THAT ARE AVAILIBLE FOR TESTING THE LPA SYSTEM. 

GOOD LUCK ! 

[ 
.GLOBL DRLPX2 
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ORLPB.P11 SEQ 0015 

30 REM ' 

32 THIS IS A LIST CF TESTS DELETED FROM THIS DIAGNOSTIC. THESE TESTS COULD NOT 
33 BE DONE THROUGH THE LPA-11 

35 TEST THAT THE LOW BYTE OF STATUS REG CAN BE CLEARED 
36 TEST THAT THE HIGH BYTE OF STATUS REG CAN BE_ CLEARED 

> TEST THAT DISPLAY DOES INTR. AT LEVEL INDICATED 
38 TESt THAT DISPLAY DOES NOT INTR. AT LEVEL INDICATED 
33 TESt THE SCOPE SETTLING TIME 

41 ! 
42 . TITLE _MAINDEC-11-DRLPS-A AALI-K DIAGNOSTIC 
43 ;*COPYRIGHT (C) 198 
44 ;*¥DIGITAL EQUIPMENT CORP. 
45 ; SMAYNARD, MASS. 01754 

42 j$PROGRAN BY EDWARD C. BADGER 

49 :#THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC 
50 j HPACKAGE (MAINDEC-11-DZQAC-C2), SEPT 14, 1976. 

Be ;SBTTL BASIC DEFINITIONS 

4 #INITIAL ADDRESS OF THE STACK POINTER ### 1100 ### 
ss 001100 étack= 1100 
Sé -EQUIV EMT, ERROR ;;BASIC DEFINITION OF ERROR CALL 
24 “EQUIV. TOT, SCOTE ;;BASIC DEFINITION OF SCOPE CALL 

59 *MISCELLANEYUS DEFINITIONS 
60 000011 AT= Il ;;CODE FOR HORIZONTAL TAB 
61 g0001e LF= le ;;CODE FOR LINE FEED 
be ggc01S CR= 1S ?CODE FOR CARRIAGE RETURN 
63 oo0e00 CRLF= 200 >3CODE_FOR CARRIAGE RETURN-LINE FEED 
64 177776 PS= 177776 ;;PROCESSOR STATUS WORD 
6S -EQUIV PS. PSW 
66 177774 STKLMT= 177774 ;STACK LIMIT REGISTER 
67 177772 PIRQ= 177772 ;PROGRAM INTERRUPT REQUEST REGISTER 
68 177570 suR=_ 177520 Hears SWITCH REG GISTER 
63 177570 B1sP= 17757 ; }HARDWAR PLAY REGISTER 

71 XGENERAL PURPOSE REGISTER DEFINITIONS 
72 ooo000 ko= “0 33 RAL REGISTER 
73 000001 Ri= “1 ;;GENERAL REGISTER 
24 oocode Re= “2 ;;GENERAL REGISTER 
7S 000003 R3= “3 ;;GENERAL REGISTER 
76 oooco4 RY= “4 ;;GENERAL REGISTER 
77 go0000s RS= 7S ;;GENERAL REGISTER 
78 000006 R&= “6 ;}GENERAL REGISTER 
73 000007 R?= “? :GENERAL REGISTER 
80 000008 SP= “6 ;iSTACK POINTER 
81 900007 PC= i? : PROGRAM COUNTER 

83 ;*PRIORITY LEVEL DEFINITIONS 
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AAL1-K DIAGNOSTIC 
BASIC DEF iNITIONS 

MACY11 27(654) 
D002 

14-DEC-77 

;;PRIORITY 
is PRIORITY 

i SBRISRE Ty 
;;PRIORITY 
;;PRIORITY 
;;PRIORITY 
; ;PRIORITY 

Beet TCH REGISTER™ SWITCH DEFINITIONS 

BIT DEFINITIONS (BITOO TO BIT15) 
100000 

oo0000 PRO= Q 
000040 PRi= 40 
990100 PRo= 10 

14 PR3= 14 
000200 PRY= 200 
oo0e4e PRS= 240 
000300 PR6= 300 
000340 PR7= 340 

100000 SwiS= 00 
040000 Sul4= 000 
020000 SW1i3= 20000 
010000 SWle= 10000 
004000 SWil= 4000 
002000 Swl0= 2000 
001000 SwO9= 1000 
oo0400 SwOB= 400 
oo0de00 SwO7= 200 
000100 SWOb= 100 
000040 SWOS= 40 
000020 SwO4= 20 
000010 SWO3= 10 
000004 SWO2= 4 
oocod2 SWOl= 2 
ooo0001 Swood= 1 

-EQUIV SWO9,SW9 
[EQUIV SWOS; owe 
"EQUIV SWO7,SW7 
“EQUIV SWO6, SW6 
“EQUIV SWOS,SWS 
"EQUIV SWO4; SW 
‘EQUIV SWO3;SW3 
"EQUIV SwO2’Sw2 
[EQUIV SWO1; SWI 
[EQUIV SWOO;SWO 

» #DATA 
100000 6IT1S= 00 
040000 BIT14= 4O000 
o20000 BIT13= 20000 
010000 BITle= 10000 
004000 BITil= 4000 
002000 BIT10= 2000 
001000 BITO9= 1000 
000400 BITOB= 400 
oo00200 BITO7= 200 
000100 BITOb= 100 
000040 BITOS= 40 
000020 BITO4= 20 
o00010 BITO3= 10 
ooo0o4 BITO2= 4 
oo000e BITOl= 2 
ooooo: BITO0= 1 

N
@
M
U
L
E
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©
 

SEQ 0016 
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o00174 
000176 

000200 
000204 
000210 

AAl 
BASIC DEFIN 

ooog04 
000010 
oooo14 
000014 
000014 
oo002e0 
000024 
000030 
000034 
000060 
000064 
000240 

170416 
100360 
000200 

ooo0000 

000174 
ooo000 
ooo0000 

ll- 
IT 

K_ DIAGNOSTIC 
TONS 

000137 001SS4 
000137 001572 
000137 014104 

E02 
MACY!1 27(654) 14-DEC-77 20:20 PAGE 4 

-EQUIV BITO09,BIT9 
‘EQUIV BITO8;BITS 
"EQUIV BITO7,BIT7 
‘EQUIV BITO6;BITS 
‘EQUIV BITOS;BITS 
[EQUIV BITOY; BITS 
‘EQUIV BITO3;B81T3 
[EQUIV BITO2,BITe 
“EQUIV BITOi,BITI 
‘EQUIV BITOO;BITO 

¥BASIC "CPU" TRAP VECTOR ADDRESSES 
ERRVEC= 4 TIME OUT AND OTHER ERRORS 
RESVEC= 10 t RESERVED AND ILLEGAL INSTRUCTIONS 
TBITVEC=14 ret BIT 
TRIVEC= 14 : + TRACE TRAP 
BPTVEC= 14 “BREAKPOINT TRAP (BPT) 

is ANPUT OUTPUT TRAP (IOT) **SCOPEX* 

EMTVEC= 30 { FEMUL ATOR TRAP (EMT) ##ERROR## 
TRAPVEC=34 !" TRAP" TRAP 
TKVEC= 60 ‘TTY KEYBOARD VECTOR 
TPVEC= 64 ii TTY PRINTER 
PIRQVEC=240 

VECTOR 
;;PROGRAM INTERRUPT REQUEST VECTOR 

ABASE=170415 
AVECT1=100360 
APRIOR=200 

SBTTL OPERATIONAL SWITCH SETTINGS 

- SWITCH USE 
. . mmm emm em ll eee ee ew ewe eee ee 

1 15 HALT ON ERROR 
;# 14 LOOP ON TEST 
i 13 INHIBIT ERROR TYPEOUTS 
1% le STORAGE SCOPE _CONNEC7ED 
a li INHIBIT ITERATIONS 
:# 10 EXTERNAL DELAY SIGNAL CONNECTED 
1 8 LOOP ON TEST IN SWR<?:0> 
1 g TWO’S COMPLEMENT MODE 
‘SBTTL TRAP CATCHER 

=0 
;#ALL UNUsED LOCATIONS FROM 4 - 776 CONTAIN A” gt HAL T** 
:*#SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPT 
j *LOCATION Ou CONTAINS O TO CATCH IMPROPERLY LOADED VECTORS 

=1 
DISPREG: .WORD O ;; SOFTWARE OISPLAY REGISTER 
SWREG: -WORD O ;; SOFTWARE SWITCH REGISTER 
. SBTTL STARTING ADDRESS(ES) 

@SBEGIN ;; JUMP TO STARTING ROORESS OF PROGRAM 
; JUMP TO RESTART ADDRESS 
‘TOME TO DYNAMIC DAC CALIBRATION 

IMP BEGINI1 
JMP DYNCAL 

SEQ 0017 
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ORL?B.P11 ACT11 HOOKS SEQ 0018 

132 .SBTTL ACT1I1 HOOKS 

194 ; MERKEN ERERRERRERARRREREERESRAEKERERESSAEEEE 

195 HOOKS REQUIRED BY ACT11 
196 009214 SSVPC=. ;SAVE PC 
197 OGOO4s .=46 
198 o000046 007320 SENDAD ;;1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP 
199 oc00se .=52 
200 oo00Se 900000 ‘WORD O ;32)SET LOC. Se TO 2ERO 
201 000214 » =$SVPC >; RESTORE P 
202 001000 -=1000 
203 .SBTTL APT PARAMETER BLOCK 

20S © BERBER MGR GRR RRR RRR REE RRESRRERRERERREEE 

206 iSEr LOCATIONS 24 AND 44 AS REQUIRED FOR APT 
207 M6 SE A SE EAE SE A SE BEE HE HE SHE EH REE RE EE 

208 001000 .SX=. 5; SAVE CURRENT LOCATION 
209 000024 -224 :SET POWER FAIL TO POINT TO START OF PROGRAM 
210 oo00024 900200 200 ;3FOR APT START UP 
ell 000044 ;:POINT TO APT INDIRECT AQORESS PNTR. 
2le oo0004%4 901000 SAPTHOR ;;POINT TO APT HEADER BLO 
213 001000 $x ‘RESET LOCATION COUNTER 
214 peenees reece RESET LOCATION COUNTER 

21S téETUP APT PARAMETER BLOCK AS DEFINED IN 1HE APT-PDP11 DIAGNOSTIC 

gts 
: INTERFACE SPEC. 

218 001000 SAPTHD: 
219 OC1000 oc9000 SHIBTS: .WORD O ;;TWO HIGH BITS OF 18 BIT MAILBOX ADDR 
®2e0 001002 001174 SMBADR: [WORD $MAIL ;;AODRESS OF APT MAILBO. (BITS 0-15) 
221 001004 000030 STSTM: :WORD 30 jE RUN TIM OF LONGEST TEST 
222 001006 oo00060 SPASTM: .WORD 60 "RUN TIME IN SECS, OF 1ST PASS ON _1 UNIT (QUICK VERIFY 
223 001010 o00120 SUNITM: .WORD 120 *AODITIONAL RUN TIME (SECS) OF A pass FOR EACH ADDOITIO NAL UNIT 
224 001012 000031 “WORD 120 o-shAnees >;LENGTH MAILBOX—E TABLE (WORDS) 
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ORLPB.P11 COMMON TAGS SEQ 0019 

B25 .SBTTL COMMON TAGS 

2o7 .3 RERKSEREESASEKKEREKHRERE SKSKRSKERARSSSERERERREBERSELERARSSEERERSRREER 

228 !€THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS 
ee9 :¥USED IN THE PROGRAM. 

231 001100 .=1100 
232 001100 SCMTAG: ;;START OF COMMON TAGS 
233 001100 oo0000 .WORD 
234 901102 000 STStNM: .BYTE 0 ;;CONTAINS THE TEST NUMBER 
23S 001103 000 SERFLG: .BYTE 0 >: CONTAINS ERROR FLAG 
236 001104 o00000 SICNT: [WORD O ::CONTAINS SUBTEST ITERATION COUNT 
237 001106 000000 SLPAOR: .WORD 0 >: CONTAINS COPE LOOP ADDRESS 
238 001110 000000 SLPERR: :WORD 0 :: CONTAINS SCOPE RETURN FOR ERRORS 
239 OOllle oo0000 SERTTL: .WORD 0 ;;CONTAINS TOTAL ERRORS DETECTED 
240 001114 SITEMB: .8YTE 0 ?;CONTAINS ITEM CONTROL BYTE 
241 901115 SERMAX: .BYTE 1 :: CONTAINS MAX. ERRORS PER TEST 
242 001116 oao0000 SERrPC: :WORD O :;CONTAINS PC OF LAST ERROR INSTRUCTION 
243 001120 900000 SGOADR: WORD 0 ?:CONTAINS ADDRESS OF °GOOD’ DATA 
244 001122 O00000 S$BDAOR: WORD 0 CONTAINS ADDRESS OF ’BAD’ DATA 
24S 001124 o00000 $GDDAT: [WORD 0 ::CONTAINS *GOOD’ DATA 
246 001126 o00000 SBODAT: WORD 0 ::CONTAINS *BAD’ DATA 
247 001130 o00000 WORD O }:RESERVED--NOT TO BE USED 
248 001132 O00000 "wORD O 
2439 001134 000 $AUTOB: .BYTE OO ;;AUTOMATIC MODE INDICATOR 
250 001135 000 SINTAG: :BYTE 0 :DINTERRUPT MODE INDICATOR 
251 001136 o00000 ‘WORD O 
252 001140 177570 SWR: "WORD DSWR ;;ADDF.ESS OF SWITCH REGISTER 
253 001142 177570 OISPLAY: .WORD ODIsP ::AORRESS OF DISPLAY REGISTER 
254 OO1144 177560 $TKS: 177560 ::T1Y KBO STATUS 
25S O01146 177562 STKB: 177562 ::TTY KBO BUFFER 
256 0011S0 177564 STPS: 177564 ;iTTY PRINTER STATUS REG. ADDRESS 
257 0011Se 177566 $TPB: 177566 !:TTY_ PRINTER BUF. ER REG. ADDRESS 
258 001154 $NULL: .BYTE O !ICONTAINS NULL CHARACTER FOR FILLS 
259 001155 002 SFIILCS YTE 2 !iCUnTAINS # OF FILLER CHARACTERS REQUIRED 
260 001156 Cle SFILLC: {BYTE 12 ? INSERT FILL CHARS. AFTER A “LINE FEED” 
261 001157 006 STPFLG: {BYTE 0 ? “TERMINAL AVAILABLE” FLAG (BIT“<O7>=O0=YES) 
262 001160 o00000 SREGAD: :WORD 0 >: CONTAINS THE ADORESS FROM 
263 tiWHICH (SREGO) WAS OBTAINED 
264 001162 og0000 SREGO: .WORD O ?CONTAINS (($REGAD) +0) 
265 001164 900000 SREG1: [WORD O ?: CONTAINS (($REGAD) +2) 
266 001166 cGooddo STIMES: O :iMAX, NUMBER OF ITERATIONS 
267 001170 077 SQUES:  .ASCII 777 >: QUESTION MARK 
268 O01171 015 SCRLF: [ASCII «15> >; CARRIAGE RETURN 
269 001172 o0001e2 SLF: TASCIZ <la> z FEE 
270 33 PESTS ESET STITT TUTE TTT TTT TTT TTT TTT ett t ttt) 

ee) *é8TTL APT MAILBOX-ETABLE 

S32 
i EU EN MHHHAREREARERERESERAEEEREREEEEEREEEEEEESSSSEE 

ESS SESE SEES SEES 

"EVEN 
275 001174 SMAIL: ; APT MAILBOX 
276 001174 o00000 SMSGTY: .WORD AMSGTY ::MESSAGE TYPE CODE 
27? 001176 o0cd000 SFAtAL: [WORD FATAL ;:FATAL ERROR NUMBER 
278 O001e00 ood000 STESTN: |WORD ATESTN :: TEST NUMBER 
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DRLPB.PLI YT MAILBOX-E TABLE SEQ 0020 

279 OOl202 op0000 SPASS: .WORD APASS  ;;PASS COUNT 
280 O01e04 o00000 SDEVCT: .WORD ADEVCT ;;DEVICE COUNT 
281 GO01le06 odg0000 SUNIT: :WORD AUNIT $3170 UNIt NUMBER 
282 O001e10 oo0000 SMSGAD: |WORD AMSGAD :;MESSAGE ADDRESS 
283 OOlele oo0000 SMSGLG: :WORD AMSGLG ;;MESSAGE LENGTH 
eee goiei4 0 SE TABLE: VT AEN iAeT ENVIRONMENT TABLE ty 

86 Baiste 890 3 NVM: BYTE AENVM ie BN VIRONMENT NT B SOE BITS 
287 OOle!6 oo00000 SSWREG: .WORD ASWREG : RET SWITCH REGISTER 
288 O0le20 o00000 SUSWR: :WORD AUSWR “USER SWITCHES 
289 OOleee 900000 SCPUOP: :WORD ACPUOP ::CPU TYPE,OPTIONS 
290 + iiSe 1S-11=CPU TYPE 
231 1% 11764201, 11/05=02, 11/20=03, 11740=04, 11745=05 
292 1 11/70=06 ; P0Q=07, Q=10 
293 +i BIT 10=REAL TIME’ CLOCK 

Sac rr Bit BcMEMORY MANAGEMENT 7% 

296 001224 ooo $mamsi: .BYTE  AMAMS1 ;;HIGH ADDRESS, M i BYTE 
297 O0lees ooo SMTYP1: [BYTE  @MTYP1 MEM. TYPE BLK ei 
298 a htm. TYPE Byt -- (HIGH BYTE) 
299 te obo NSEC CORE=001 

30 : a0p ees aascbos O° ° 

302 001226 oo0000 $MADRI: .WORD AMADRL ;;HIGH A 

33 001230 ejay) émanse BYTE AMAMS2 HER ares BYTES, THIS WORD AND LOW OF "TYPE" ABOVE 

308 Ooles> oDoKeD SMADRS: “BORD  AMADRE HER, TYEE Kee kez 
359 0 1536 000 MAMS3: .BYT AMAMS He 7 BOORE 32 BYTE 
308 00123S ooo SMTYP3: [BYTE AMTYP3 NPE. aed oe 
309 001236 o00000 $MADR3: . WORD AMADR3 Site LAST’ ADDRES /BLKAS 
310 001240 000 SMAMSY: [BYTE | AMAMSY tee A ener 
311 dole41 000 SMTYP4: .BYTE AMTYPY ; - TYPE cebd 
312 OOle%e oo0000 SMADRY: .WORD AMADRY MAST ADDRESS LK a4 
313 001044 100360 SVECT1: :WORd AVECTI ee RUPT VEC ohh BUS PRIORITY#1 
314 O001e% oo0ccd $VECT2: WORD AVECT2 :; INTERRUPT VECTOR#eBUS PRIORITYs2 
315 991259 170446 $BASE: “HOR A ASE Hits BODRESS OF EQUIPMENT JNDER TESt 

m: ° 

31? 091254 ooco00 SCOML: "WORD ACDWL  :}:CONTROLLER DESCRIPTION WORD#1 

319 MEXIT 
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ORLPB.P11 ERROR POINTER TABLE SE@ 0021 

350 .SBTTL ERROR POINTER TABLE 

3ee ;#THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR. 
323 :#THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN 
324 :#LOCATION SITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE eBLE Is PERTINENT. 
3eS > #NOTEL: IF SITEMB IS O THE ONLY PERTINENT DATA IS (S$ERRP 

358 :¥NOTE2: EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLOWS: 

328 3% EM ;;POINTS TO THE ERROR MESSAGE 
3e9 :% OH i; iPOINTS TO THE DATA HEADER 
330 2% DT sPOINTS TO THE DAT 
33! 3% OF >:POINTS TO THE bata FORMAT 

333 
334 001256 SERRTB: 
335 
336 
337 ; ITEM 1 
338 001256 016547 EM1 ;AA11-K STATUS REGISTER IN ERROR 
339 001260 917370 DH1 *ERRPC IBASE GOOD BAD 
340 OO01l262 021006 OTl :SERRPC STAT $GDDAT S$BODAT 
3us 001264 Oeliee DFO 

343 ;ITEM 2 
344 001266 016600 EMe ; DACO REGISTER IN ERROR 
34S 001270 017370 OH1 SERRPC IBASE GOOD BAD 
346 O0127e 021020 DTe *SERRPC DACO $GDDAT SBDDAT 
32 001274 O2ellee OFO 

349 ; ITEM 3 
350 001276 016627 EM3 ; DAC] REGISTER IN ERROR 
351 001300 017370 OH) sERRPC IBASE GO00D BAD 
3S2 001302 021032 0T3 ;SERRPC DAC] $GODAT S$BODAT 
323 001304 dOelle2e OFO 

355 ;ITEM 644 
356 001306 016656 EMY ; DAC #2 REGISTER IN ERROR 
357 001310 017370 OH1 sERRPC IBASE GOOD BAD 
358 OOl13le O21044 DTY¥ ;SERRPC DAC2 $GODAT S$B8O0DAT 
3539 001314 G2i122 DFO 
360 
361 ; ITEM S 
362 001316 01670S EMS ; DAC #3 REGISTER IN ERROR 
363 001320 017370 OH1 sERRPC IBASE GOOD BAD 
364 OOl3ee Oel0S6 OTS :SERRPC DAC3 $GOOAT S$BDDAT 
365 001324 Oellee DFO 
366 
367 ;ITEM 6 
368 Q013e6 016734 \ EME ;AALI-K FAILED TO INTERRUPT 
369 001330 O17424 OH6 sERRPC IBASE 
370 OO133e2 021070 OTS ;SERRPC STAT 
371 001334 Oellee OF 
372 
373 : ITEM 7 
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;AAL1-K INTERRUPTED IN ERROR 
;ERRPC IBASE 
;SERRPC STAT 

;BUS TIME-OUT ON AALI1-K ADDRESSES 
:ERRPC IBASE 
:SERRPC STAT 

;AAL1-K READY BIT ERROR 
;ERRPC IBASE GOOD BAD 
;SERRPC STAT SGDDAT SBDDAT 

;POWER SUPPLY VOLTAGE WAS INCORRECT 
sERRPC BASE GOOD BAD 
;SERRPC SBASE SGDDAT S$B8DDAT 

;A_PREVIOUSLY EX 
SERRPC BASE 
;SERRPC SBASE m

n
 

<
n
 

M
a
a
 

D
u
e
 

;AA11-K LOGIC SIGNAL HIGH QUTPUT TO LOW 
;ERRPC BASE GOOD BAD 
;SERRPC SBRSE S$GDDAT SBDOAT SPREAD 

;AAL1-K LOGIC LOW OUTPUT TO HIGH 
:ERRPC BASE GO0O BAD 
;SERRPC SBASE SGODAT S$BDDAT SPREAD 

;SELECTED DAC HAS A LINEARITY ERROR 
;ERRPC BASE GOOD BAD 
:SERRPC SBASE SGODAT S$BODDAT 

! ADDRESS OF KMC-11 OF LPA-11 THE ADDR FOR KMADO MAY BE 
CHANGED BY THE USER TO REFLECT 
A DIFFERENT KMC-11 ADOR. THE 
REST OF THE ADDRESSES WILL 
BE CHANGED BY THE PROGRAM. 

SEQ Odee
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ORLPB.P11 ERROR POINTER TABLE SEQ 0023 

428 001436 LPCI: 
429 001436 170460 KMADO: .WORD 170460 sBASE KMC ADDR. MAY BE PATCHED BY USER. 
4 

431 001440 LPMR: 
432 001440 170461 KMADI: .WORD 17046041 ;>DO NOT «;KMC-CSR ADDR 
433 001442 LFCO: 
434 001442 17046e KMAD2: .WORD 170460+¢2 ;>PATCH a 
435 OO1444 LPSO: 
436 OO14Y44 170463 KMAD3: .WORD 17046043 ;> THIS AREA é 
437 OO1446 LPADL: 
438 OO1446 170464 KMADY: .WORD 170460+4 ; 
439 0014S0 | PADH: 
4490 O0014SO0 170465 KMADS: .WORD 170460+5 ;>DO NOT é 
44) 0014Se LPMS1: 
442 OO14Se 170466 KMAD6: .WORD 170460+6 ; >PRTCH < 
443 O01 SY LPMSe2: 
wad 0014S4 170467 KMAD7?: .WORD 170460+7 ;> THIS AREA < 

446 O014S&6 000360 VECTOR: .WORD AVECT18&777 ;BASE VECTOR OF KMC 
nat 001460 000364 VECTPS: .WORD 4+AVECTL8&777 :VECOTR ADOR. +2 

449 001462 og0004 VERSN: .WORD 4Y sCURRENT VERSION NUMBER OF MICROCODE. 

451 001464 o900000 -OVLS: .WORD O ;/DEVICE_LIST OF 1/0 ADDR. DEFINED 
ube 001466 9o00020 "BLKW O16. */BY INIT. 

454 001526 O00040 VADOR: 40 sADJUSTMENT TO NEXT AAL1-K’S ADDRESS 
45S 001530 o00040 VVECT: 40 ?ADJUSTMENT TO NEXT AALI-K'S VECTOR 
456 001532 oaoodle OELAY: 10. ?DELAY COUNTER FOR DELAY LOOPS 
457 001534 o00000 STMDAT: O 
458 001536 170416 STAT 170416 
459 001540 170420 paco 170420 
460 001542 170422 OAC 170422 
461 001544 170424 DACe 170424 
462 001546 170426 OAC3: 170426 
463 001550 000350 IV: SO 
464 001552 000352 IVs: 352 

466 OO1SS4H 005037 021154 BEGIN: CLR TEMP 
467 001560 005037 621164 CLR EVER sRESET POINTER 
468 001564 005037 021166 CLR EVERL 
469 001570 O00403 BR BEG 
470 001572 012737 000001 021154 BEGINI: MOV #1, TEMP 
471 901600 o00e40 BEG: NOP 
472 -SBTTL. INITIALIZE THE COMMON TAGS 
473 >3CLEAR THE COMMON TAGS (SCMTAG) AREA 
474 001602 012706 001100 MOV SSCMTAG, RG sFIRST LOCATION TO BE CLEARED 
47S 001606 oO0SO026 CLR (RE)+ CLEAR MEMORY LOCATION 
476 001610 O22706 001140 CMP aSWR,R& ;;DONE? 
477 001614 001374 BNE ~6 ;LOOP BACK IF NO 
478 001616 012706 001100 MOV aSTACK, SP SETUP THE STACK POINTER 
479 js INITIALIZE A FEW VECTORS 
480 001622 012737 O21422 oD0de0 MOV HSSCOPE  @BIOTVEC ;;IOT VECTOR FOR SCOPE ROUTINE 
481 001630 012737 O00340 000022 MOV #349, asfOTVEC+e ; LEVEL 
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MOV #SERROR,J#EMTVEC ;;EMT VECTOR FOR ERROR ROUTINE 
MOV #340 QeEMTVEC+S ;;CEVEL 7 
MOV #STRAP, JSTRAPVEC :; TRAP VECTOR FOR TRAP CALLS 
MOV #340, JATRAPVEC+2 LEVEL 7 
MOV #SPWRON, J#PURVEC’ ; ;POWER FAILURE VECTOR 
MOV $340, DSPWRVEC+S ;;CEVEL 7 

STIMES ;; INITIALIZE NUMBER OF ITERATIONS 
INITIALIZE THE LOOP ADDRESS FOR SCOPE MOV #. ,SLPADR ii 

;;SIZE FOR A HARDWARE SWITCH REGISTER. IF NOT FOUND OR IT IS 
; ;EQUAL oye "-1" > SETUP FOR A SOFTWARE SWITCH REGISTER. 

64S: 

6S$: 

66$: 

67S: 

68S: 

S 
abERRVEC,-(SP) ;;SAVE ERROR VECTO 

MOV 864S JSERRVEC 3;:SET UP ERROR VECTOR 
‘SETUP FOR A HAROWARE SWICH REGISTER MOV SDSWR, SWR 33 

MOV #DDISP,DISPLAY ::AND A_HAROWARE DISPLAY REGISTER 
CMP #-1,3SWR 7: TRY TO rEFERENCE HARDWARE SWR 
BNE 665 2 BRANCH IF NO TIMEOUT TRAP OCCURRED 

::AND THE HARDWARE SWR IS NOT = -1 
BR 65S };BRANCH IF NO TIMEOUT 
Mov #65, (SP) -:SET UP FOR TRAP RETURN 

MOV SSWREG, SWR ;;POINT TO SOFTWARE SWR 
MOV #OISPREG, DISPLAY 
MOV (SP)+,a8ERRVEC ;;RESTORE ERROR VECTOR 

CLR SPASS ;;CLEAR PASS COUNT 
BITB #APTSIZE,SENVM :;TEST USER SIZE UNDER APT 

673 >:YES,USE NON-APT SWITCH 
MOV SSSWREG, SWR -NO,USE APT SWITCH REGISTER 

: THIS SECTION OF CODE HANOLES INITIALIZING LPA-11 FUNCTIONS 

MOV RO,-(SP) 
MOV R1’-(5P) 
MOV KMADO. RO ;GET KMC-11 ADDRESS. 
MOV SKMAD!,R1 :GET ADDR. OF ADDR. LIST. 

INC RO ; UPDATE ADDR. 
MOV RO, (1)+ :WRITE ADOR. 
CMP Ri’ sKMAD7+2 :DONE ALL ADDRESSES? 
BNE 68$ *NO - DO NEXT ADDR. 
CLR -DVLS :CLR ADOR. LIST. 
MOV (SP)+,R1 
MOV (SP)+/RO 

CLR asePs 
IMP INIT1 
SUBROUTINE TO LOAD A TRAP CATCHER 

: MOV #242, Re ;LOAD R2 
MOV 8240 RI :LOAD RI 
MOV Re. (R1)+ “LOAD .+2 
CLR (Ri)+ :LOAD HALT 
MOV R1,R2 ?LOAD Re 

SEQ 00e4 
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ORLPB.P11 SUBROUTINE TO LOAD A TRAP CATCHER SEQ 0025 

S36 002110 005722 TST (R2)+ ;BUMP Re 

239 Obelle OOlgL BNE Sg i TESTOR LAST 1 
23g .SBTTL BED oevite ADDRESSES LOCATIONS 
540 002120 012700 001536 MOV STAT,RO ;LOAD POINTER 
S41 002124 013720 001250 108: MOV Seace’ (RO)+ ‘LOAD BASE ADDRESS 
S42 002130 Oe2700 001550 CMP #IV,RO ‘TEST FOR DONE 
543 002134 001373 BNE 10s ‘BR ; 
S44 09e1 12700 001540 MOV #0ACO,RO ;LOAD D BND ARODRESS 
SYS O0eC14 12701 o00002 MOV #2,R1 
S46 002146 060120 12S: ADD Ri; (RO)+ :UPORTE REAL DEVICE WORD 
S47 002150 005721 TST (RIL )+ ‘BUMP R1 
S48 0021S? 022701 oo00i2 CMP #12,R1 ‘TEST FOR DONe 
S49 002156 001373 BNE 126 ‘BR 
SSO 002160 013737 001244 001550 MOV S$VECT1.IV ‘LOAD INTR. VECTOR ADDRESS 
S51 002166 oO42737 160000 001550 BIC #160000, Iv 
SS2 002174 013737 OO1SSO 901552 MOV Iv, IVS 
S53 O0ee02 062737 OO00002 001552 ADD 82° IVS 
SS4Y 002210 113737 001045 021160 MOVB SVECT1+1, BRLEVI ;LOAD BR LEVEL 
SSS 002216 042737 177437 021160 BIC #177437, BRLEVI 
556 O02ee4 013737 021160 Oellbe2 MOV BRLEV1, BRLEV2 
S57 002232 162737 OOOO4O Oellbe SUB #40, BRLEVe 
558 0022e40 0d000207 RTS s EXIT 

560 .SBTTL INITIAL HEADER TYPEOUT AND WAIT FOR OPERATOR 
S61 O02242 046101 AL: -ASCII. /ALZ 
Sb6e O02044 042101 AD: [ASCII AG’ 
563 002246 O46115 ML: "ASCII /ML/ 
564 oO02eSO O42115 MO: [ASCII /MO/ 
565 002eS2 O41515 MC: TASCII /MC/ 

567 O02254 004737 002072 INIT1: JSR PC, LOTRAP 
568 002260 005737 O21154 TST TEMP ;TEST IF START OR RESTART 
569 O02e64 001061 BNE CTRLC RESTART 
S70 O0e266 005737 oD004e TST ae4e > TEST IF MONITOR 
S71 002272 001063 BNE MTEST :BR IF NOT 
572 O02274 104401 TYPE ;CALL MESSAGE PRINTER VIA ‘EMT 
S73 002276 015472 TITLE inuee PROGRAM HEADER. 
574 002300 012706 001100 WAITIN: MOV &STACK, SP RESET STACK 
57S 000304 104407 CKSWR TEST FoR CTRL G 
576 002306 104411 ROLIN READ TWO CHARACTERS 
S77 002310 013637 021170 MOV a(SPas OPRIN ‘READ THE CHARACTER 
578 002314 042737 OO0000 021170 BIC PRIN :MASK OTHER CHARACTERS 

580 oO 992388 023737 oO02242 021170 CMP AL , OPRIN : TEST FOR “AL” 
581 001423 BEQ 10$ :BR IF YES 
582 ReEREE 023737 002244 021170 CMP AD, OPRIN j TEST FOR "AD" 
583 002340 001421 BEQ ll esti ro 
584 90034 23737 O0224% 021170 CMP ML. OPRIN :OR. FOR “ML 
Ess 00235 O14? 1 BEQ 13$ ‘BR FI YES 
S86 002352 023737 O02250 021170 CMP MD. OPRIN j TEST TOR “MD” 
S87 002360 001417 BEQ 14 GBI YES 
588 O0e36e 023737 002252 021170 CMP MC. OPRIN eof FOR "MC 
589 002370 OO1YIS BEG 1s$ ‘BR IF YES 



NOe 
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ORLPB.PIil INITIAL HEADER TYPEOUT AND WAIT FOR OPERATOR SEG 0026 

S390 O00e37e 104401 TYPE 
$31 002374 0Q17517 QMARK 
2ds 002376 000740 BR WAITIN ;WAIT FOR OPERATOR AGAIN 

$94 002400 000137 O0e4Y4e 10$: JMP MTEST ;RUN THE LOGIC TEST 
$95 002404 000137 007354 118: JMP VISUAL ;RUN THE VISUAL PATTERN 
$96 002410 000137 011456 128: JMP AUTCAL ;RUN THE AUTO CALIBRATION (FACTORY ONLY> 
$97 002414 Q00137 013500 138: JMP MANUL ;RUN THE MANUAL LOGIC TEST 
$98 OQ0e420 000137 Q11264 14S: JMP FULRMP ;RUN THE RAMP PATTERN ON FOUR DAC’S 
Pea C0e4e4 000137 O14014 15S: JMP CALDAC ;RUN THE MANUAL CAL OF THE DAC 

601 002430 104401 CTRLC: TYPE 
602 O0e43e 017525 CONTC 
603 Q0e434 OQS037 O0120e CLR SPASS 
604 062440 000717 BR WAITIN 

606 .SBTTL OETERMINE THE NUMBER OF AAL1-K ON THIS SYSTEM 

608 O0e44e 013737 O01eSO OOl1e6 MTEST: MOV SBASE , SBODAT ;GET THE BASE ADORESS 
609 002450 905037 001464 CLR .DVLS’ 
610 Q024S54 005037 001206 CLR SUNIT ;CLEAR UNIT # 
Bil 002460 1S: 

613 ; i MOV DSBDDAT,STMDAT ;/READ DEVICE REG S8DDAT,PUT DATA IN STMDAT. 
614 Q0e470 005737 OeSSee TST SAERR 
61S 002474 001006 BNE 2s 
616 002476 063737 O01S526 001126 ADD VADDR , $BDDAT ; UPDATE THE BUS ADDRESS 
617 O0eSO4 9005237 O01206 INC SUNIT :UPDATE UNIT COUNT 
618 002510 9000763 BR i$ 
619 QO0eSle od002e40 es: NOP 
620 002514 005737 001206 TST SUNIT ;TESt IF ANY EXIST 
6e1 O0eS20 00i1N0e BNE 3$ 7BR_ IF SOME ARE THERE 
bee O0eS2e 104010 ERROR 10 ;BASE ADDRESS CAUSED AN BUS TRAP 
6e3 O0eSe4 O00434 BR TSTl 
6e4 O02Se6 005737 Oe2llo4 35: TST EVER ‘test IF_# HAS BEEN REPORTED 
62S O002S3e 100417 BMI 4§ :BR IF IT HAS 
626 O02S34 104401 TYPE 
627? 00eS36 017533 FOQUND1 ;TELL OPERATOR THE & OF AALI-K’S 
6e8 902S4O0 013746 001e06 OV SUNIT,-(SP) 
629 O0eS44 104403 TYPOS 
630 Q02546 00e -BYTE 2 
631 O0eS47 000 BYTE O 
63e O00eSSO0 104401 TYPE 
633 O0eSSe 017557 FOUND2 
634 O00eSS¥Y Q13737 001206 021164 MOV SUNIT, EVER ;SAVE THE # OF AAL1-K’S FOR LATER 
635 O0eS56e O0S2737 100000 021164 BIS sB1T1S,EVER ;SET “REPORTED § FLAG” 
636 002570 QO00405 BR Ss 
637 O00eS72 123737 O21164 001206 4Y$: CMPB EVER, SUNIT Hest IF ANY HAVE GONE AWAY 
628 OG2600 001401 BEQ S$ BR IF ALL ARE STILL HERE 
639 002602 104013 ERROR 13 LEXTSTING UNIT FAILED TO RESPOND NOW 
640 002604 905037 001206 SS: CLR SUNTIT ;RESET UNIT POINTER 
ae O0e610 004737 O02072 JSR PC, LOTRAP ;LOAD "RAP CATCHER AND BUS ADDRESSES 

643 002614 a00240 LTEST: NOP 
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ORLPB.P11 Tl TEST THAT THE AALI-K RESPONDS TO THE CPU SEQ 0027 

644 REEMA ERE SEERA RRR REG RE RRA RRR MRAM RRA RRR RRR E REE KRESS 

64S PETEST 1 TEST THAT THE AALI-K RESPONDS TO THE CPU 
646 © REGGE GREER ARERR E RRR RRR RRRR ARR RK ERR RRRERRERERH ERE 

647 002616 o00004 #871: SCOPE 
648 O02620 012737 002634 001106 MOV #3$, SLPADR 
649 O026e6 012737 O0e73e o00004 MOV #13; ERRVEC ;LOAD BUS TRAP RETURN 
650 002634 38: 

652 + % MOV STAT, STMDAT ;/READ DEVICE REG STAT,PUT DATA IN STMDAT. 
653 C02644 005737 001534 TST stmpat 

6SS 5% MOV QDACO, STMDAT ;/READ DEVICE REG DACO,PUT DATA IN STMDAT. 
bib 002660 005737 001534 TST STMDAT 

658 5% MOV QDAC1, STMDAT ; /READ DEVICE REG DAC1,PUT DATA IN STMDAT. 
653 002674 005737 001534 TST $TMDAtT 

661 5% MOV JOAC2, STMDAT ; /READ DEVICE REG DAC2,PUT DATA IN STMDAT. 
B62 002710 005737 001534 TST $TmMpAt 

664 : MOV QDAC3, STMDAT »/READ DEVICE REG DAC3,PUT DATA IN STMDAT. 
665 002724 005737 001534 TST stmpat 
666 002730 o0040e BR 2$ -BR AND RESTORE LOC. 4 
667 O02732 Oezt2e6 1S: CMP (SP)+, (SP)+ PALEAN T THE STACK 
668 002734 104010 ERROR 10 + ERROR BUS TIMEOUT WHEN ADDRESSING THE AALI-K 
669 002736 Si2737 oOD0006 OD0004 es: MOV #6, ERRVEC *LOAD RETU 
670 kl ase ee aN a AAnABHEHEEEEE 

671 teTESt 2 TEST THAT THE DACO REGISTER CAN BE CLEARED 
67e  RERKKEESERERER ERA BER EERE AARRARRASRESRRRRRRRRERRREERRERRE RE RRREE 

673 002744 gOcO004 +éT2: SCOPE 
brs CO274— 005037 001124 CLR $GODAT ;LOAD EXPECTED 

p58 53 MOV $GDDAT, ADACO ;/ PUT DATA FROM $GDDAT TO DEVICE REG SACO 

678 Pr MOV aDACO S800AT | ;/READ DEVICE REG DACO,PUT DATA IN SBDDAT. 
679 002772 023737 001124 001126 CMP saooAr, $B8D0A COMPARE 
680 003000 001401 BEQ ST3 ;;BR IF éguAL 
68! o0c3002 104002 ERROR 2 sERROR, DACO REGISTER NOT = O 

683 «REGGE EGS EERE SERRE RRR ARREARS RRERRRRER EE 

684 iETEST 3 TESt THAT THE DACO REGISTER CAN BE LOADED WITH 87777 
68S TEST SS eeneee eee eee Cee CORN GEE NEREN SEED SEEERESEEEELERESERD 

686 003004 900004 +813: SCOPE 
587 003008 012737 007777 001124 MOV #7777, SGDDAT ;LOAD EXPECTED 

689 rr MOV SGDDAT, JDACO ;/7 PUT DATA FROM S$GDDAT TO DEVICE REG DACO 

691 + MOV aDACO SBODAT ;/READ DEVICE REG DACO,PUT DATA IN SBDDAT. 
692 003034 023737 001124 001126 CMP ScopAr, SBDDAT COMPARE 
693 003042 001401 BEQ TSTY ;;BR IF iSGAL 
B34 003044 104002 ERROR 2 sERROR, DACO REGISTER NOT = 7777 

696 = REERSEEERKREEREREERE EERE EREREERERRERE RRR ERR RRR RREREEEEREREEE 

697 IkTEST 4 TEST THAT THE DACO REGISTER CAN HOLD A FLOATING 1 PATTERN 



CO3 
MAINDEC-11-DRLPB-A AALI-K DIAGNOSTIC MACY11 27(654) 14-DEC-77 20:20 PAGE 1S 
ORLPB.P1I TY TEST THAT THE DACO REGISTER CAN HOLD A FLOATING 1 PATTERN SEQ 0028 

698 RARER KRERERRRREKEERERRRKERE REESE RERERSRERREREREREREREREEERE 

Bad BBsbeR BPe997 tera: SCOPE S 000100 001166 Vv #100,STIMES ;;D0 100 ITERATIONS 
701 003056 012737 OO4000 O01124 MOV #B1T11,$GODAT ;LOAD EXPECTED 
702 003064 1S: 

704 5% MOV SGDLAT, aDACO ;/ PUT DATA FROM SGDDAT TO DEVICE REG LACO 

706 # MOV SDACO, SBCDAT ; /READ DEVICE REG DACO,PUT DATA IN SBDDAT. 
707 003104 023737 001124 O01126 CMP SGDDAT, $8DDAT iCONP ARE THE DATA 

508 Oost ta rari BEROR gs isBR I RROR ACO REGISTER FAILED *O HOLD A FLOATING 
710 posite boeo35 001124 2s: SR coon "ERROR, on eo RES 
711 003122 001360 BNE °BR AND TEST OnORE DATA 
“le SE PPP PES errr rrr PPT Simei -fE4 F-Pt, Ln Ame 

713 IETEST S TEST THAT THE DAC #1 REGISTER CAN BE CLEARED 
714 Meee CREE EEERE LSTA ESCA NCE NOR S ESTER ESERE EONS OMG CECE REL EEREE 

715 003124 o00004 téts: SCOPE 
216 003126 005037 901124 CLR SGDDAT ;LOAD EXPECTED 

718 5% MOV SGDDAT, 3DACI ;/ PUT DATA FROM SGDDAT TO DEVICE REG DACI 

720 5% MOV aDAC1 SBD0AT | ;/READ DEVICE REG DAC1,PUT DATA IN SBDDAT. 
721 0031S2 023737 001124 001126 CMP ScopAr, $B00 COMPARE 
7e2 903160 001401 BEO TST6 ;;BR IF i6aL 
783 003162 104003 ERROR 3 sERROR, DAC1 REGISTER NOT = 0 

72S eet eT TTT TTT TTT TSEC TTS TTT TTT TTT TTT TET TTT TTT TTT TTP TT PT PTT ES? oe 

726 PRTESI 6 TEST THAT THE Y REGISTER CAN BE LOADED WITH 87777 
72? © SEER ERR RRR RAE E RRR RRME RRR EREEREEEEERRERER 

728 003164 oO00004 +616: SCOPE 
729 603166 012737 007777 001124 MOV 87777, SGDDAT ;LOAD EXPECTED 

o31 5% MOV SGDDAT, SDAC! ;/ PUT DATA FROM SGDDAT TO DEVICE REG DAC! 
¢ 

733 . MOV DAC]. SBDDAT -/READ DEVICE REG DAC1,PUT DATA IN SBDDAT. 
734 003214 023737 001124 OOl1126 ’ CMP 30 pat, $BD , . b BaRE 
73S O032e2 061401 BEQ 33 
336 003224 104003 ERROR 3 sERROR, ODAC REGISTER NOT = 7777 

738 ;  RRSKE RGSS RRS RRR RRR ERASER ERR RRE REESE EERE RE 

739 TRTESt 7 TEST THAT THE Y REGISTER CAN HOLD A FLOATING 1 PATTERN 
740 Tee RE EREEE CEE ESCO CO ENE E CUD ERHS ROUT TOM R SE eeeetee 

741 003226 900004 té17: SCOPE 
742 003230 012737 OOO100 001166 MOV #100, $TIMES ;;D0 100 ITERATIONS 
743 003236 012737 OO4000 9001124 MOV sBITL1,$GOOAT ;LOAD EXPECTED 
gua 003244 1S: 

o46 :% MOV SGDDAT, 3DAC1 ;/ PUT DATA FROM SGDDAT TO DEVICE REG DAC! 

748 5% MOV ODAC 1, SBDDAT  /RE’O DEVICE REG DAC1,PUT DATA IN SBODAT. 
749 003264 023737 001124 OUi126 CMP $GODAT, SBDDAT COMPARE THE DATA 
750 003272 OO1401 BEQ 38 ;;BR IF bATA IS SAME 
751 003274 104003 ERROR 3 ;ERROR, DAC] REGISTER FAILED TO HOLD A FLOATING 



MAINDEC-11-ORLPB-A AR11-K OIAGNOSTIC MACY11 27(654) 14-DEC-77 20:20 PAGE 16 
ORLPB.P1LI 7 TESt THAT THE Y REGISTER CAN HOLD A FLOATING 1 PATTERN SEQ 0029 

752 003276 006237 001124 2s: ASR SGODAT ;CHANGE THE DATA 
c53 003302 001360 BNE 1S ;BR AND TEST MORE DATA 

rae CSCC UTR aa a al ; & 
325 00 Sit -lalalal-+-4-3-+-Slellalalalalalalalalalalalalelelelellalalalalaiaiaiaiaielelalaloloielelelsisinisiniciebieiebebeiels 

3304 o00004 10: 
358 003306 005037 001124 ace S$GODAT ;LOAD EXPECTED 

761 5% MOV SGDDAT , BDAC2 ;/ PUT DATA FROM $GDDAT TO DEVICE REG DAC2 

765 + MOV QDAC2, SBDDAT ;7READ DEVICE REG DAC2,PUT DATA IN SBDDAT. 
764 003332 023737 001124 001126 CMP $GODAT, SBDDAT - COMPARE 
765 003340 001401 8EO TST11 ;;BR IF EQUAL 
366 003342 104004 ERROR 4 sERROR, DAC #2 REGISTER NOT = 0 

5eq igter ti TEST THAT THE DAC #2 REGISTER CAN BE LOADED WITH 87777 : TEST 11 EST THAT TH 8 L WITH # 
£70 0033 0 FT 5s lal -+-5-1-1-ialalalalalalelelalaleleleleleleleleleleleleleleleleleleleleleleleleleleleleloleicieieleiebeieleleleiels 

7 44 Q00004 ll: SC 
o7e 003346 012737 007777 001124 MOV #7777, SGDDAT ;LOAD EXPECTED 

ae i MOV SGDDAT, aDAC2 :/ PUT DATA FROM SGDDAT TO DEVICE REG DAC2 

776 . MOV QOAC2, SBODAT ; 7READ DEVICE REG DAC2,PUT PATA IN SBDDAT. 
777 003374 923737 001124 001126 CMP $G0D8t, SBDDAT ,5On AR 
778 003402 001401 BEQ le ;;BR IF EQUAL 
aaa 003404 104004 ERROR 4 sERROR, DAC #2 REGISTER NOT = 7777 

781 A ME HE HE HE HG HE EE EE ERR RRS RRR RE MARRS S EERE REEEEREE SE BEE 

7 tETESt le TEST THAT THE DAC #2 REGISTER CAN HOLD A FLOATING 1 PATTERN 
oe3 003406 oo0004 PTT STAR ERA REM RN EERENSSHEASER EES EEEERESEEEREEEENESERESERSERESESS 

785 003410 012737 000100 001166 “MOV #100, $TIMES ;;D0 100 ITERATIONS 
586 003416 012737 oo4000 001124 is MOV #B1T11, $GDDAT ;LOAD EXPECTED 

788 : 
788 5% MOV SGDDAT, aDAC2 :7 PUT DATA FROM SGDDAT TO DEVICE REG DAC2 

791 rr MOV QDAC2, SBODAT ; READ DEVICE REG pace PUT DATA IN S$BDDAT. 
792 003444 023737 001124 001126 CMP SGODAT, SBDDAT “COMPARE THE DATA 
793 O034S2 001401 BEQ 2s ;;BR IF SAME 

ras BaRee 480993 ooss2y 2s: BEE” dcooar EEAGEe DRE SB ,RESISTER FAILED To WoLO A FLORTIN 
396 003462 001360 ° BNE 1$ :BR AND TESt MORE DATA 

798 

233 TEETER TE SA LS ARETE EAD CLA :&TEST 13 H H r 
Bop 003464 oooco FT it talalat-+-5-- -lalalalalalalalalalalalalelleleleleelalalalalalalaiaialalelelelelelelelelslelainisiniabababeieislelels 

4 13: SCO 
803 003466 005037 001124 CLR SGDDAT ;LOAD EXPECTED 

805 3% MOV $SGODAT.aDAC3 :7 PUT DATA FROM S$GODAT TO DEVICE REG DACS3 ~ ’ 
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SEQ 0030 

JOAC3, SBODAT ;7READ DEVICE REG DAC3,PUT DATA IN SBDDAT. 
COMPARE CMP $GODAT, SBDDAT . 

BEQ TSTIY ;;B8R IF EQUAL 
ERROR 5S sERROR, DAC #3 REGISTER NOT = 0 

gp Me Me He HE HE EE He HE EE EH HEE Ee EEE ERE E RRR R EERE ES 

:RTEST 14 TEST THAT THE DAC #3 REGISTER CAN BE LOADED WITH 87777 
= RRS RAR RRS RREER RRR RRKEERERERERERREREERERKERERER EEE ERER 

tST14: SCOPE 
MOV #7777, SGDDAT ;LOAD EXPECTED 

+ % MOV SGDDAT, 3DAC3 ;/ PUT DATA FROM SGDDAT TO DEVICE REG DAC3 

5% MOV 2DAC3, SBDDAT ;/READ DEVICE REG DAC3,PUT DATA iN SBDDAT. 
CMP $GDDAT, SBDOAT - COMPARE 
BEQ TST1S ;;BR IF EQUAL 
ERROR S ;ERROR, DAC #3 REGISTER NOT = 7777 

5p Me He He HE ME Me BE HE OE He aE HE HS ae EE SE a 

-KTEST 15 TEST THAT THE DAC #3 REGISTER CAN HOLD A FLOATING 1 PATTERN 
so REGS MERA ERASE RARE RARER RARER RRRRERRERREREERRERRREREER ES 

$715: SCOPE 
MOV #100, STIMES ;;00 100 ITERATIONS 

is MOV sBIT11,$GODAT sLOAD EXPECTED 

5% MOV SGDDAT, JDAC3 ;/ PUT DATA FROM SGDDAT TO DEVICE REG DAC3 

5 MOV QDAC3, SBDDAT ;/READ DEVICE REG DAC3,PUT DATA IN SBODAT. 
CMP SGDDAT, SBDDAT “COMPARE THE DATA 
BEQ 2s ;;BR IF SAME 
ERROR 5 sERROR, DAC 83 REGISTER FAILED TO HOLD A FLOATIN 

2s: ASR SGDDAT >CHANGE THE DATA 
BNE 1$ *BR AND TEST MORE DATA 

Perret iiitiiiitiiiittiittii ii tiiitiitiitiiettitr est ri rrsy 

>&TESt 16 TEST THAT THE FOUR DAC REGISTERS CAN HOLD DIFFERENT DATA 
TeS STITT SS SST TT TTT CCE ETC TT TET TT TET TET TTT TTP TTT TTT SET PTT Pe Te oF 

tST16: SCOPE 
MOV #1111, STMDAT sLOAD DAC #0 

53 MOV STMOAT, IDACO ;7 PUT DATA FROM STMDAT TO DEVICE REG DACO 
MOV 82220, $STMDAT ;LOAD DAC #1 

5% MOV STMDAT, SOAC! 37 PUT DATA FROM STMDAT TO DEVICE REG DAC1 
MOV 84444 , STMDAT ;LORAD DAC #2 

% MOV STMOAT, aDAC2 ;/ PUT DATA FROM STMDAT TO DEVICE REG DAC2 
MOV #7777, $TMDAT ;LOAD DAC #3 

5 MOV STMOAT, DAC ;/ PUT DATA FROM STMDAT TO DEVICE REG DAC3 
MoV 80, STMDAT :CLEAR STATUS 

. MOV STMDAT, ISTAT + PUT DATA FROM STMDAT TO DEVICE REG STAT 
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DRLPB.P1i T16 TEST THAT THE FOUR DAC REGISTERS CAN HOLD DIFFERENT DATA SEQ 0031 

B60 0037S4 012737 OO1111 001124 MOV #1111,SGODAT ;LOAD EXPECTED 

862 : MOV JOACO, SBODAT ;/READ DEVICE REG DACO,PUT DATA IN SBODAT. 
863 003772 023737 001124 001126 CMP $GDDAt, SBDDAT - COMPARE 
864 OO4000 001401 BEG 1$ ;;BR IF EQUAL 
B65 oo4oce 10400e ERROR 2 ;ERROR, SELECTED DACO IN ERROR 

867 004004 012737 O02222 001124 18: MOV #2222 , S$GDDAT ;LOAD EXPECTED 

869 +x MOV 3DAC1 , SBODAT ;/READ DEVICE REG DAC1,PUT DATA IN SBODDAT. 
870 O04022 023737 O01124 OO01126 CMP S$GDDAT, SBDDAT - COMPARE 
871 004030 001401 BEQ 2s ;;BR IF EQUAL 
872 004032 104003 ERROR 3 sERROR, SELECTED DAC! IN ERROR 

¢ 

B74 OO4034 012737 OO4444 001124 2s: MOV 84444 , SGDDAT ;LOAD EXPECTED 

976 .# MOV QDAC2 , SBDDAT ;/READ DEVICE REG DAC2,PUT DATA IN SBODAT. 
877 OO40S2 023737 001124 001126 CMP SGDDAt, $8DDAT - COMPARE 
878 004060 001401 BEO 3$ ;;BR IF SAME 
873 004062 104004 ERROR 4Y ;ERROR, SELECTED DAC #2 IN ERROR 

B81 004064 012737 007777 001124 3S: MOV 87777, SGDDAT ;LOAD EXPECTED 

883 5H MOV 9OAC3, SBODAT ;/READ DEVICE REG DAC3,PUT DATA IN S8DDAT. 
884 004102 023737 001124 001126 CMP $GODAT, SBDDAT - COMPARE 
88S 004110 O061401 BEQ TST17 ;;BR IF SAME 
886 OO41le 104005 ERROR 5 >ERROR, SELECTED DAC #3 IN ERROR 
887 33 TIT ltl et 
888 :RTEST 17 TEST THAT RESET SETS READY BIT 
889 = RPESSSSSSSSERERRERER REESE ERERRAERERASRSREERRREEE EERE EREREREE EERE 

890 004114 900004 +$717: SCOPE 
891 004116 012737 OO0O10 001166 MOV #10, STIMES ;;00 10 ITERATIONS 
892 004124 012737 OO0200 001124 MOV sBIt? SGOOAT ;LOAO EXPECTED 
833 004132 004737 026474 JSR PC, SRESE 

89S 5% MOV STAT, SBODAT ; READ DEVICE REG STAT,PUT DATA IN $BDDAT. 
896 004146 023737 001124 001126 CMP $GODAt, SBDDAT - COMPARE 
897 OO4iS4 001401 BEQ TST20 :;BR IF SET 
838 004156 104001 ERROR 1 ;RESET FAILED TO SET READY 

300 Hi RERKSSRERSHEESES A SSRSSESSERARASERSERERERRERREESREREREEREREREEES 

301i :#TEST 20 TEST THAT FAST INTENSIFY CAN BE SET AND CLEARED 
902 ORS SSIS SSIS ECT TST SST SLES TT LTT TT TTT TFET TTT TET TTT TET TTT TTT TTT Tee oF 

903 004160 oo0004 t$T20: SCOPE 
308 004162 012737 oo0002 001534 MOV #BIT1,STMOAT ;LOAD BIT 1 

306 3% MOV STMDAT. ISTAT -/ PUT DATA FROM $TMOAT TO DEVICE REG STAT 
30” 004200 012737 oO00e202 001124 MOV aBIT7!6IT1, $cooAt ;LOAD EXPECTED 

309 3% MOV STAT, SBODAT ; READ DEVICE REG STAT,PUT DATA IN S$BDDAT. 
910 004216 023737 001124 001126 CMP SGODAt, S$BDDAT - COMAPRE 
$11 004224 001401 BEG 1$ »;BR IF SAME 
Sle O04226 104001 ERROR 1 ;ERROR, STATUS NOT = 202 
913 004230 012737 oO00000 O01S534 1S: MOV 80, STMOAT ‘CLEAR STATUS REGISTER 
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NTENSIFY CAN BE SET AND CLEARED 

; a MOV STMDAT, ISTAT ;” PUT DATA_FROM STMDAT TO DEVICE REG STAT 
MOV SBIT7, $CDDAT ;LOAD EXPECTED 

.# MOV asTat SBODAT ;/READ DEVICE REG STAT,PUT DATA IN SBODAT. 
CMP GDDAt, SBDDAT - COMPARE 
BEQ TSTel :;BR IF SAME 
ERROR 1 ;ERROR, STATUS NOT = 200 

73 KRSEKRAMSHRMREGRSERERERRSSRESERERESRERESRERERRRRERRESEREREREERE REESE 

:#TEST 21 TEST THAT MODE BIT 2 CAN BE SET AND CLEARED 
rS-t-5 telah -+-5-$-F-lalalalllalalalllalalalalelelalalalelelelalalalelaleleleiaiaielelelaieleieleleicicieieleieieisbelels 

“MOV sBIT2, STMOAT ;LOAD DISPLAY STATUS 

5 MOV STMDAT, ASTAT -/ PUT DATA FROM STMDAT TO DEVICE REG STAT 
MOV sB1T7!6IT2, scooat ;LOAD EXPECTED 

5% MOV STAT SBD0AT ; 7READ DEVICE REG STAT,PUT DATA IN SBDDAT. 
CMP GopAt, $8O0AT - COMPAR 
BEQ 1§ 35 EQUAL 
ERROR 1 ;ERROR, STATUS NOT = 204 

1S MOV #0, STMOAT :CLEAR’ STATUS 

5% MOV STMDAT, aSTAT ;/ PUT DATA FROM S$TMDAT TO DEVICE REG STAT 
MOV 8B1T7, $GDDAT ;LOAD EXPECTED 

+ MOV aSTAT, SBDDAT ;/READ DEVICE REG STAT,PUT DATA IN SBDDAT. 
CMP $0QAT, SBDDAT {COMPARE 
BEQ 2 ;;BR IF CLEARED 
ERROR 1 ;MODE FAILED TO CLEAR 

33 SHEKSSSSSRKSESESSEASESEREEREREESRERREREEERERRERR ERE REREESEBR EEE 

:&TEST 22 TEST THAT MODE BIT 3 CAN BE SET 
PSSA S ERR RRR RERRAESRARSSRESREREREEREREREREES 

+§122: SCOPE 
MOV #BIT3,STMOAT ; LOAD 

5% MOV STMDAT, ASTAT -” PUT DATA FROM $TMOAT TO DEVICE REG STAT 
MOV sB1T7!BIT3, scoDAt ;LOAD EXPECTED 

.# MOV aSTAT, S$BDDAT ;/READ DEVICE REG STAT,PUT DATA IN SBDDAT. 
CMP S$GODAT, SBODAT - COMPARE 
BEG 1S ;;BR IF EQUAL 
ERROR 1 sERROR, STATUS NOT = 210 

1$ MOV 80, STMDAT ;CLEAR REG. 

:# MOV STMDAT, ASTAT ;- PUT DATA FROM STMDAT TO DEVICE REG STAT 
MOV #8177, $GODAT ;LOAO EXPECTED 

3% MOV aSTAT, SBLDAT :/READ DEVICE REG STAT,PUT DATA IN SBDDAT. 
CMP $GODAt., $BDDAT : COMPARE 

SEQ 003e 
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ORLPB.P11 T22 TEST THAT MODE BIT 3 CAN BE SET SEG 0033 

968 004526 001401 BEQ TST23 ;;BR IF EQUAL 
369 004530 104001 ERROR 1 sERROR, STATUS NOT = 200 

a7 Hi ARKEKARSRLAGSSSSSRSGKSESSERRERERRAERRRERARERARERSRRRERERRERLRERRER 
> :&TEST 23 TEST THAT EXT. DELAY (BIT 4) CAN BE SET AND CLEARED 

97 © PERKS ERERERRERERERRERERERERRERERREREREEREREREERERERESREEERRE SS 

974 o94 32 909904 +6123: SCOPE 
a¢s 4534 612737 o00020 001534 MOV #BIT4, STMDAT ;LOAD STATUS 

977 3% MOV STMOAT aFT°T -/ PUT DATA FROM STNDAT TO DEVICE REG STAT 
378 o04SS2 012737 oOO00220 001124 MOV eB1t7'IT4, scooat ;LOAD EXPCTE 

380 i MOV ISTAT, SBODAT ;/READ DEVICE REG STAT,PUT DATA IN S$8DDAT. 
981 O04S70 023737 001124 001126 CMP $GODAT , SBODAT - COMPARE 
982 004576 001401 BEQ 1s ;;BR IF SAME 
983 004600 104001 ERROR 1 “ERROR, EXT. DELAY BIT FAILED TO SET 
ag4 004602 012737 o00000 oOO01S34 1S: MOV #0, STMDAT :CLEAR BIT 4 

986  % MOV STMDAT, ASTAT ;/ PUT DATA FROM STMDAT TO DEVICE REG STAT 
387 004620 012737 oO00200 001124 MOV #8117, $GDDAT ;LOAD EXPECTED 

989 i MOV aSTAT, SBODAT ;/READ DEVICE REG STAT,PUT DATA IN SBDDAT. 
990 004636 023737 001124 001126 CMP scopat, $8D0AT - COMPARE 
891 OO4644 601401 BEQ TST2Y ;;BR IF SAME 
992 O04646— 104001 ROR 1 “ERROR, EXT. DELAY BIT FAILED TO CLEAR 
993 ETI iriiii iti titi iti titi titi ietisiiitittrsteiiey 
394 -RTESt 24 TEST THAT INTERRUPT ENABLE (BIT 6) CAN BE SET 
9393S © PRM SMEAR RRR RKE REE RES RRRRRRREERERRRRERERREEES 

996 O046S50 o00004 tS$T24: SCOPE 
337 004652 012737 000100 001534 MOV SBIT&, STMOAT ;LOAD DISPLAY STATUS 

399 5% MOV STMDAT, ASTAT -/ PUT DATA FROM STMOAT TO DEVICE REG STAT 
1990 004670 012737 000300 001124 MOV #B81T7'BITb, scooAt ;LOAD EXPECTED 

1002 pr MOV STAT, SBODAT :/REAO DEVICE REG STAT,PUT DATA iN SBDOAT. 
1003 004706 023737 001124 001126 CMP 225GAt SBDDAT , EU OSB ARE 
1004 004714 OO14o1 BEQ TST2s ;;BR IF EQUAL 
1905 004716 104001 ERROR 1 sERROR, STATUS NOT = 300 

1007 33 MM EE RRR RRR REESE EE 

1008 :RTESt 25 TEST THAT CHANNEL (BIT 9) CAN BE SET 
1009 = PRESSES SRESRSRRERERERSREER SERRE REAR RSRRRREERERERRREREEREREEERE HS 

1010 004720 oo0004 $125: SCOPE 
1011 004722 012737 001000 001534 MOV sBIT9, STMDAT ;LOAD DISPLAY STATUS 

1013 5 MOV STMDAT, ASTAT -/ PUT DATA FROM STMDAT TO DEVICE REG STAT 
1914 004740 012737 001200 001124 MOV #81T9!BIT7, $GODAT ;LOAD EXPECTED 

1016 5% MOV STAT, SBODAT ; /READ DEV CE REG STAT,PUT DATA IN SBDDAT. 
101? O047S& 023737 001124 001126 CMP $GODAt, SBDDAT - COMPARE 
1018 004764 001401 BEQ TST26 ;;BR IF EQUAL 
1919 004766 104001 ERROR 1 sERROR, STATUS NOT = 1200 

1021 . ; 5 RERERARERRRER REE RRERE RARER ELAERAERRELEEEHAAKLHERARARARERRREEHERE 
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DRLPB.P1L1 T26 TEST THAT STORE (BIT 10) CAN BE SET SEQ 0034 

1022 ;#TEST 26 TEST THAT STORE (BIT 10) CAN BE SET 
10e3 © RRS RERRERRERERERAERERAERRERRERRAERREERARRERESRERERERERERREREE 

1024 004770 oO0004 t$T26: SCOPE 
1025 004772 012737 oO2000 001534 MOV #BIT10, STMDAT ;LOAD DISPLAY STATUS 

1027 + MOV STMDAT, ASTAT -/ PUT DATA FROM STMDAT TO DEVICE REG STAT 
1928 O00SO10 012737 OO2200 001124 MOV #81710! BIT7, SGDDAT ;LOAD EXPECTED 

1030 :# MOV JSTAT, SBDDAT ;/READ DEVICE REG STAT,PUT DATA IN SBDDAT. 
1031 O0S026 023737 001124 001126 CMP $GODAT, SBDDAT - COMPARE 
1032 005034 001401 BEQ TST27 ;;BR IF EQUAL 
1933 005036 104001 ERROR 1 sERROR, STATUS NOT = 2200 

1035 fp RRR RRR RRR EERE MRE EERE RE REE RRRRRER ERE RAERER EER RERE 

1036 :&TEST 27 TEST THAT WRITE THRu (BIT 11) CAN BE SET 
1037 = REGRESS RRR RER MERE RRSRRRERERERRRRRRRERERRERERERERERE 

1038 oO0SO40 ooD0004 4127: SCOPE 
1039 ooSO42 012737 oO4000 001534 MOV #BI1T11,S$TMOAT ;LOAD DISPLAY STATUS 

1041 5% MOV STMDAT, ASTAT -/ PUT DATA FROM STMDAT TO DEVICE REG STAT 
104e 00S060 012737 OO04200 001124 MOV #81T11'BIT7, SGODAT ;LOAD EXPECTED 

L044 5% MOV QSTAT, SBDDAT ;/READ DEVICE REG STAT,PUT DATA IN SBDDAT. 
104S 005076 023737 001124 001126 CNP $GODAT, SBDDAT - COMPARE 
1046 005104 00140! BEO TST30 ;;BR IF EQUAL 
1047 005106 104001 ERROR 1 sERROR, STATUS NOT = 4200 

10493 $ ¢ Me He HAE He A SE aE EE AEE eH EERE EERE EKER RHEE REE RE 

1050 :kTEST 30 TEST THAT INTENSIFY BIT SETS THAT THE READY BIT 
1051 = PERERA REAR AR RRR RRRRRKRRARRERERERRRRRRRERERRARERRERE EES 

10S2 005110 on0004 $130: SCOPE 
1053 . AND THEN SETS AFTER A DELAY 
1054 005112 012700 001000 MOV #1000,R0 
1055S 005116 005037 001124 CLR $GO0A ;LOAD EXPECTED 
1056 005122 012737 O000001 001534 MOV #8ITO, STMOAT : INTENSIFY 

1058 . MOV STMDAT, aSTAT ;/ PUT DATA FROM STMDAT TO DEVICE REG STAT 
1058 00S140 012737 ocO0200 001124 MOV #8117, $GODAT ;LOAD EXPECTED 

1061 5% MOV aSTAT, SBODAT ;/READ DEVICE REG STAT,PUT DATA IN SBDDAT. 
1062 005156 023737 001124 001126 CMP $GODAT, SBDDAT 
1063 005164 0601401 BEQ TST31 ;;BR IF EQUAL 
1064 COSi66 104011 ERROR 11 “READY FAILED TO sET AFTER A DELAY 
1065 -IS STORAGE SCOPE CONNECTED BUT NOT TURNED ON ?? 
1066 55 98 ee 6 6 9 8 0 SA a A HE 

1067 :&TEST 31 TESt THAT MODE 1 (INTENSIFY ON DACO) SETS THE READY FLAG 
1068 eS SSS STS SSSI STITT TT eT TTT TTT TTT TTT TTT TTT TTT TT PTT PTET TT PPT TT TP TES eS 

1069 005170 oco004 S131: SCOPE 
1070 ; ANC THEN SETS IT 
1071 005172 012700 001000 MOV #1000,RO ;SET UP OELAY 
1072 005176 012737 000204 001124 MOV aBIT7!BIT2, SGDDAT :LOAD EXPECTED 
1073 005204 012737 O00004 9001534 MOV sBIT2, STMOAT LOAD MODE 1 

1075 5% MOV STMDAT, ISTAT :/ PUT DATA FROM STMOAT TO DEVICE REG STAT 



JO3 

> AFTER MODE 2 OPERATION 
MPTIIT I TiTiititiiitiiittititiiitiiiitit iit iii ttt 

:&TES? 33 TESt WHEN ERASE IS SET, READY BIT CLEARS AND SET AFTER DELAY (SW12=1) 
© 9G AEE HE HM He HE HE HEE HEME HE SE TE EAE HEH MEME EAE EIB HE HE Ee EE EERE EER EERE 

$133: SCOPE 
MOV 

MAINDEC-11-DRLPB-A AALI-K DIAGNOSTIC MACY11 27(6S4) 14-DEC-77 20:20 PAGE 22 
ORLPB.P:1 31 TEST THAT MODE 1 (INTENSIFY ON DACO) SETS THE READY FLAG SEQ 0035 

1076 
1077 :# MOV aSTAT, SBDDAT ;/READ DEVICE REG STAT,PUT DATA IN $BDDAT. 
1078 O0S232 105737 o01126 TSTB $B0cAt “TEST READY 
1079 065236 100402 BMI 2s ;;BR IF READY STILL SET 
10g0 aoSe4o0 1G4Oi! ERROR 11 ;ERROR, IN MODE 1 READY SHOULD NOT 
1081 > CLEAR UNTIL DACO IS LOADED 
1082 oose42 o0042s BR TST52 ;;BR TO SCOPE 

1084 005244 012737 OO0004 001124 2s: MOV #8172, SGODAT ;LOAD EXPECTED 
1085 O0S5eS2 012737 oOO00000 001534 MOV #0, STADAT :ADDRESS DAC O 

1087 # MOV STMDAT, JDACO ;7 PUT DATA FROM STMDAT TO DEVICE REG DACO 

1089 5% MOV JSTAT, SBDDAT ;/READ DEVICE REG STAT,PUT DATA IN SBDDAT. 

1091 005300 105737 001126 TSTB S$BODAT 
1092 005304 100404 BMI TST32 -:NEXT TEST 
1093 005306 01e737 o00204 o011e24 MOV eBIT?!'s8IT2, scoDAt ;LOAD_EXPECTED 
1094 005314 104011 ERROR 11 ;ERROR, READY FAILED TO sET 
1935 ; AFTER MODE 1 OPERATION 

1097 5p BE ME BE SE Me BE ME aE HE Ee EE SEE a EE a ERR EERE EE 

1098 :#TEST 32 TEST THAT MODE 2 (INTENSIFY ON DACL) SETS THE READY FLAG 
1099 © + EOE SE 36 Sb Ob OE Mb 6 Ob Ob Oe EG OE SE OEE OE AE HE AE HE SEE EH EE EERE SE 
1100 005316 o00004 $132: SCOPE 
1101 ; AND THEN SETS IT 
1102 005320 012700 001000 MOV #1000,RO ;SET UP DELAY 
1103 005324 012737 000210 001124 MOV #61T7!BIT3, SGDDAT *LOAD EXPECTED 
1108 005332 012737 o00010 001534 MOV sBIT3,STMOAT :LOAD MODE 2 

1189 # MOV STMODAT, ISTAT ;7 PUT DATA FROM STMDAT TO DEVICE REG STAT 

1108 .% MOV STAT, SBDDAT ;/READ DEVICE REG STAT,PUT DATA IN SBDDAT. 
1109 005360 105737 001126 TSTB $B0DAT “TEST READY 
1110 005364 100402 BMI 2s ;;BR IF SET 
1111 005366 104011 ERROR 11 ;ERROR, IN MODE 2 READY SHOULD NOT CLEAR 
llle SUNTIL DAC! IS LOADED 
1113 005370 o9004eS BR 1TS$T33 ;;BR TO sCOPE 
1114 005372 012737 o000010 O0112e4 2s: MOV #B1T3, SGODAT -LOAD EXPECTED 
1115 005400 012737 oO0000 001534 MOV 80, STHDAT ;AODRESS DAC! 

1117 5% MOV STMDAT, BDAC ;/ PUT DATA FROM STMDAT TO DEVICE REG DACI 

1119 # MOV STAT, SBDDAT ;/READ DEVICE REG STAT,PUT DATA IN SBODAT. 
1120 O0S426 105737 001126 TSTB $Bopat 
tlel 005432 100404 BMI 1S$T33 -:NEXT TESt 
1122 005434 012737 000210 001124 MOV #81T7'81T3, scoDAt ;LOAD EXPECTED 
1123 oos442e 104011 ERROR 11 *ERROR, READY FAILED TO SET 

1125 
1126 
1127 
1128 
1129 

00S444 Q0000 
Ole7: 

4 
-7 900001 001166 #1,STIMES ;;00 1 ITERATION OOS446 
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DRLPB.P1LI 133 TEST WHEN ERASE IS SET, READY BIT CLEARS AND SET AFTER DELAY (SW12=1) SEQ 0036 

1130 OOSYSY 032777 010000 173456 BIT #81712, dSWR ;TEST BIT 12 
1131 005462 001437 BEG TST34 ;;BYPASS IF NO STORAGE SCOPE 
1132 008464 12700 oocolO0 MOV #10,RO 
1133 005470 005037 021154 CLR TEMP ;CLEAR DELAY 
1134 005474 012737 O02000 001534 MOV #BIT10, STMOAT ‘SET STORE MODE 

1136 . MOV STMLAT, ASTAT ;/ PUT DATA FROM STMDAT TO DEVICE REG STAT 
1137 00S512 0S2737 o10000 001534 BIS sBIT12,$TMOAT ;SET ERASE BIT 

1139 -% MOV STMDAT, JSTAT ;/ PUT DATA FROM STMDAT 70 DEVICE REG STAT 
1140 005530 \s: 

1142 i MOV STAT, STMDAT ;/READ DEVICE REG STAT,PUT DATA IN STMDAT. 
1143 OOSS4O 105737 001534 TSTB sTmoat 
1144 OOSS44 100406 BNI TST34 ;;BR IF SET 
114S 005546 005337 021154 DEC TEMp - DELAY 
1146 O05S5S2 001366 BNE 1$ ;;BR IF NOT READY 
114? 005554 005300 DEC RO -DECREMENT COUNTER 
1148 O0SSS6 001364 BNE 1$ ;;BR IF MOT DONE 
1149 005560 104011 ERROR 11 ;ERROR, ERASE CLEARED READY AND FAILEC 
1150 *TO SEt READY AFTER A DELAY 
1151 -SWR 12 = 1 AND AO STORAGE SCOPE CONNECTED ?? 
11Se 33 PTET TET TTT TTT TTT TT TTT TPE TTT TT Te rit tire it itt 

1153 :#TEST 34 TEST THAT RESET CLEARS MODE, EXT. DELAY AND FAST INTENISIFY BITS 
1154 a PeeSETETTTTETTT TTT T TEE TTT TTT TTT Te TTT TTT Tee Tritt tT 
115S o0SS62 oO00004 +6734: SCOPE 
1156 005564 012737 OO004O0 001166 MOV 840, STIMES --DO 40 ITERATIONS 
1157 005572 012737 000036 001534 MOV seIty!BIT3!eIT2e!atT1, STMDAT 

1189 + MOV STMDAT, aSTAT ;/ PUT DATR FROM STMDAT TO DEVICE REG STAT 
1160 005610 012737 oO0200 o01124 MOV #B1T7, $GODAT ;LOAD EXPECTED 
1161 005616 004737 026474 JSR PC, SRESET 

1163 . MOV aSTAT, SBDDAT ;/READ DEVICE REG STAT,PUT DATA IN SBDDAT. 
1164 005632 023737 001124 001126 CMP $cODAT, SBDDAT - COMPARE 
1165 005640 001401 BEO TST3S ;;BR IF EQUAL 
1166 OOS642 104001 ERROR 1 -ERROR, RESET FAILED TO CLEAR STATUS REG 
1167 +3 PEC CTETESTSTTT TOT TTT TTT TT TTT TT TT TTT TT eee Terr ET TTT 

1168 :kTEST 35 TEST THAT RESET CLEARS INTERRUPT ENABLE, CHANNEL, STORE, WRITE THRU 
1169 ss PTCCTTST TTT TT TT TTT TT TET TE TT CTT TTT ET ee TTT TTT TTS 

1170 0OS644 go0004 S135: SCOPE 
1171 005646 012737 OOOO4O 001166 MOV #40, STIMES --00 4O ITERATIONS 
1178 OOS6SH 012737 007100 001534 MOV eBItii'BITiO¢BITS!BITe, STMDAT 

1174 5% MOV STMDAT, aSTAT ;7 PUT DATA FROM STMDAT 7O DEVICE REG STAT 
117S 005672 012737 O00200 001124 MOV #B1T7, $GDDAT ;LOAD EXPECTED 
1176 005700 004737 O26474 JSR PC, SRESET 

1178 % MOV STAT, SBDDAT ;/READ DEVICE REG STAT,PUT DATA IN $BDDAT. 
1179 005714 023737 001124 001126 CMP $GODAT, SBDDAT - COMPARE 
1180 005722 001401 BEQ TST36 ;;BR IF EQUAL 
1181 005724 104001 ERROR 1 -ERROR, RESET FAILED TO CLEAR STATUS 
1182 33 PSST TTT STOTT TTT TTT TTT TTT TTT TTT TTT ert TTT th 

1183 :kTEST 36 TEST THAT RESET CLEARS DACO REGISTER (SWO9=0) 
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ORLPB.P1IL 136 TEST THAT RESET CLEARS DACO REGISTER (SWOS=0) SEQ 0037 

1184 BRERA SSRRAREERRERRRRERARAERESESRARRERERERERERERESERARRESESERESRS 

118S 005726 oOO00004 t$136: SCOPE 
1186 005730 012737 oOOOCO4O 001166 MOV #40, STIMES ;:00 40 ITERATIONS 
1187 005736 0320777 OO1000 173174 BIT #SwO9, JSHR :tEST IF BIT 9 IS SET 
1188 005744 9001024 BNE S137 ::BR IF SET 
1183 005746 012737 177777 001534 MOV 8-1, STMOAT 

1191 : MOV STMDAT, JDACO ;7 PUT DATA FROM STMdAT TO DEVICE REG DACO 
1192 005764 005037 001124 CLR $GODAT ;LOAD EXPECTED 
1193 005770 004737 O26474 JSR PC, SRESET 

1195 i MOV DACO, SBODAT ;/READ DEVICE REG DACO,PUT DATA IN S$BDDAT. 
1196 006004 023737 001124 001126 CMP GOOAT, SBDDAT - COMPA 
1197 O006012 001401 BEQ TST37 ;;BR IF EQUAL 
1198 006014 104002 ERROR 2 -ERROR, RESET FAILED TO CLEAR DAC O REGISTER 
1199 Perit iii tit titt ttt LLL 
1200 -&TEST 37 TEST THAT RESET CLEARS DAC1 REGISTER (SWO9=0) 
1201 = REESE RRR RRS RRR RARER RRR RRR RRR 

1e0e 006016 o00004 $137: SCOPE 
1203 006020 012737 oOO0040 001166 MOV #40, $TIMES ;:D0 40 ITERATIONS 
1204 006026 0320777 001000 173104 BIT eSWO3, aSWR : TEST IF BIT 9 IS SET 
120S 006034 001024 BNE TST4O ;;BR IF SET 
1206 006036 012737 177777 001534 MOV #-1, STMDAT 

1208 3% MOV STMDAT, IDACI ;7 PUT DATA FROM $TMOAT TO DEVICE REG DACI 
1209 006054 005037 001124 CLR S$GODAT ;LOAD EXPECTED 
1210 006060 004737 026474 JSR PC, SRESET 

lele +H MOV QDAC1, SBODAT :/READ DEVICE REG DACI,PUT DATA IN SBODAT. 
1213. 006074 023737 001124 001126 CMP $GDDAT, SBDDAT - COMPARE 
1214 006102 00140) BEQ TSTYO ;;BR IF EQUAL 
1215S OO6104 104003 ERROR 3 “ERROR, RESET FAILED TO CLEAR DAC REGISTER 
1216 33 PETC ESTE TOTETTTETTT TTT TTT TTT TTT TT TTT TTT TTT TTT tt 

1217 S&TEST 4O TEST THAT RESET CLEARS DAC #2 REGISTER (SWO9=0) 
1218 se LabebnhahahahaSndnSahahahahahehelahahehahahelahahalahahelel shehelaialshshehaialelehahshehaialsisishslshsislelslclahehehaielel 

1219 006106 oo0004 +S$T40: SCOPE 
1220 006110 012737 QOO0040 001166 MOV #40, $TIMES ;:00 4Q_ITERATIONS 
I-21 006116 032777 001000 173014 BIT #SWO9, aSWR :tEST IF BIT 9 IS SET 
leee 006124 001023 BNE TST41 ::BR IF SET 
1223 006126 012737 177777 001534 MOV #-1, STMOAT ;LOAD THE REGISTER 

1225 3H MOV $TMOAT, BDACe ;7 PUT DATA FROM STMDAT TO DEVICE REG DACe 
1226 006144 005037 001124 CLR $GODAT ;CLEAR EXPECTED 
1ee? 006150 004737 O26474 JSR PC, SRESET 

1229 5H MOV 3ODAC2, SBDDAT ;/REAO DEVICE REG DAC2,PUT DATA IN SBDDAT. 
1230 006164 005737 001126 TST ss0pat 
1e31 006170 OO14D1 BEQ TST4l ;;8R IF CLEARED 
le3se 006172 104004 oR 4 “ERROR, RESET FAILED TO CLEAR DAC #2 
1233 Pe TrrriiiiTi iit titties 
1234 s#TEST 41 TEST THAT RESET CLEARS DAC #3 REGISTER (SWO9=0) 
1235 © REA ASRGRR ERR E SERRA EEREREREREREREAERESESERERESRERRESRESRRERER 

1236 006174 9Og0004 tST41: SCOPE 
1237 006176 012737 OODO4O 001166 MOV #40, STIMES ;;D0 40 ITERATIONS 
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SEQ 0038 ORLPB.PL1 TH] TEST THAT RESET CLEARS DAC #3 REGISTER (SWO9=0) 

1238 006204 032777 001000 172726 BIT #5W09, JSWR -TEST IF BIT 9 IS SET 
1239 O06e2l12 01983 BNE TSTHe ::BR IF SET 
1240 aobel4 Ole 177777 001534 MOV 8-1, $TMCAT ;LOAD THE REGISTER 

1242 + MOV STMDAT, SDAC3 -/ PUT DATA FROM STMDAT TO DEVICE REG DAC3 
1243 06832 905037 901184 CLR $G0DAT -CLEAR THE EXPECTED 
Less 06236 009737 026474 JSR , SRESET 

1e46 + MOV 2DAC3, SBDDAT »/READ DEVICE REG DAC3,PUT DATA IN SBODAT. 
1247 006252 005737 001126 TST sBopat 
1248 O06eS6 001401 BEQ TST42 ;;BR IF CLEARED 
1249 O06e60 104005 ERROR S “ERROR, RESET FAILED TO CLEAR DAC #3 
12S0 [GHHBHHHB HHH IIH HHH BBB BBE 

1251 rKTESt 42 TEST THAT RESET SET DACO TO 4000 (SWO9=1) 
12S2 os RRMA BRERA RE MRR RE RARER REE ERRREREERE 

1253 006262 090004 téT42: SCOPE 
12eS4 O06264 0132737 OO0040 001166 MOV #40, STIMES -;DO0 4O ITERATIONS 
1e5S 006272 0.2777 OO1000 172640 BIT #SwO3, ISWR -TESt BIT 9 
1256 006300 001425 BEQ T5743 ;;BR IF CLEARED 
1257 006302 012737 003777 OO1534 MOV #3777, STMDAT sLOAD DACO 

1259 5% MOV STMDAT , IDACO ;/ PUT DATA FROM STMDAT TO DEVICE REG DACO 
1260 006320 012737 oD4000 001124 MOV #4000, $GDDAT sLOAD EXPTECTED 
1261 006326 004737 026474 JSR PC, SRESET 

1263 .% MOV QDACO, SBDDAT ;/READ DEVICE REG DACO,PUT DATA IN SBLDAT. 
1264 006342 0237237 001124 001126 CMP $GODAt, SBODAT - COMPARE 
1265 006350 001401 BEQ TST43 ;;8R IF SAME 
le66 006352 104002 ERROR “RESET FAILED TO SET OACD TO 4000 
1267 iii iii ili tttiiiitiririi tt 

1268 tKTEST 43 TEST THAT RESET SET DAC! TO 4000 (SWO9=1) 
12693 os REG RRS RRR RRR RERRRRHERE 

1557 QOESEE | Byo93? cooo4 001166 tSt43: Boo RYO. $TIME DO 40 ITERATIONS 
1553 eter 648535 O0id00 172546 Bry scnbs Seue ’ Tee? bf 9 
1273 006372 O01425 BEQ TST4Y4 ;;BR IF CLEARED 
1874 006374 012737 003777 001534 MOV 83777, STMDAT sLOAD DACL 

1276 3 MOV STMODAT, aDAC1 :/ PUT DATA FROM STMDAT TO DEVICE REG DAC1 
1277 O06412 012737 OOYO00 001124 MOV #4000, $GDDAT sLOAD EXPTECTED 
1278 006420 004737 026474 JSR PC, SRESET 

1280 5% MOV QDAC1, SBODAT ;/READ DEVICE REG DAC1,PUT DATA IN SBDDAT. 
1281 006434 023737 001124 001126 CMP $copat,, SBODAT - COMPARE 
1e82 OO06442 001401 BEQ ST44 ;;BR IF SAME 
1283 OO6444 104003 ERROR 3 “RESET FAILED TO sET DAC! TO 4000 
1284 GBBBHHB HHH HHHBBHBHBBGHUUHHBHHBBBH BBB HEBHBHHBHBBHHBBHHE 

1285 tRTEST 44 TESt THAT RESET SET DACe TO 4000 (SWO9=1 ) 
1286 © 5 MRR RR RRR RRR ERR RERE 

1287 006446 oO00004 téT44: SCOPE 
1288 OO64SO 012737 OODC4O 001166 MOV #40. STIMES ;;00 40 ITERATIONS 
1289 006456 032777 OO1000 172454 BIT 8SWO9, ISWR “TEST BIT 9 
1290 OO6464 001425 BEQ TSTYS -;BR IF CLEARED 
1291 O06466 012737 003777 001534 MOV #3777, STMDAT >LOAD DAC2 
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ORLPB.P11 THY TEST THAT RESET SET DACe2 TO 4000 (SWO9=1 ) SEQ 0039 

1292 
1293 # MOV STMDAT, AOAC2 ;/ PUT DATA FROM STMDAT TO DEVICE REG DAC2 
1¢84 006504 012737 oOO4000 001124 MOV 84000, $CDDAT ;LOAD EXPTECTED 
1295 006512 004737 026474 JSR PC, SRESET 

1297 :% MOV IDAC2 , SBODAT ;/READ DEVICE REG DAC2,PUT DATA IN S$BODAT. 
1298 006526 023737 001124 001126 CMP $GOLAT, SBDDAT - COMPARE 
1299 006534 091401 BEQ TST4S ;;8R IF SAME 
1300 006536 104004 ERROR 4 *RESET FAILED TO sET DACe TO 4000 
1301 33 PUTT TETOC TUTTE T TTT TTT TTT TTT TTT eT ETT TE 

1302 :&TEST 4S TESt THAT RESET SET DAC3 TO 4090 (SWO9=1 ) 
1303 = PERERA RRRRE RRR RRR RR EERE RRR RERRRRRR RRR R SERRE RREES 

1304 OC&54O o00004 tST4Ss: SCOPE 
1305S 006542 012737 SO00040 001166 MOV #40, $TIMES ;;D0 40 ITERATIONS 
1306 O06SSO 032777 O01900 172362 RIT #SWO9, dSWR “TEST BIT 9 
1307 006556 o0142e5 BEQ TST46 ;;BR IF CLEARED 
1308 006560 012737 003777 001534 MOV 83777, STMDAT ;LOAD DAC3 

1310 +i MOV STMDAT, IDAC3 ./ PUT DATA FROM STMDAT TO DEVICE REG DAC3 
1311 008576 012737 OO4000 001124 MOV #4000, $GODAT ;LOAD EXPTECTED 
1318 006604 004737 026474 JSR PC, SRESET 

1314 5% MOV 3DAC3, SBDDAT ;7READ DEVICE REG DAC3,PUT DATA IN SBDDAT. 
1315 006620 023727 OO1le4 o01126 CAP $GDDAt, SBDDAT - COMPARE 
1316 O06626 001401 BEO TST46 ;;BR IF SAME 
1317 006630 id4oo0S ERROR S “RESET FAILED TO SET DAC3 TO 4000 
1318 33 OCCT CTEUTETTOTTTE LIVI TTOTICOTIT TTT TTT TT eT TT TTT TTT TTT Tee 

1319 ;#TEST 46 TEST THAT EXTERNAL DELAY DOES NOT SET DISPLAY READY SW1O0=0 
1320 SHREK KRRERRRRR RARER RRR RE ARR RR RRR RRE MEARE REE ERREERERRES 

1321 006632 990004 tST46: SCOPE 
1322 006634 012737 O00010 001166 MOV #10, STIMES ;;00 10 ITERATIONS 
1323 O06642 032777 O02000 172270 BIT aSwiO, JSWR -TESt IF SW 10 IS SET 
1324 OO66S0 001051 BNE TST47 ;;BR IF ExT. DELAY SWITCH IS SET 
13¢6 006652 012737 ocOo020 0OC1534 MOV #BIT4, STMDAT ;LOAD EXT. OELAY ENABLE 

1327 : MOV STMDAT, ASTAT :/ PUT DATA FROM STMDAT TU DEVICE REG STAT 

1329 :% MOV STAT, STMDAT ;/READ DEVICE REG STAT,PUT DATA IN STMDAT. 
1330 006700 105237 9001534 INCB sTmDAtT 

1322 + & MOV STMDAT, ASTAT ;/ PUT DATA FROM STMDAT TO DEViCE REG STAT 
1333 006714 Ol12700 ojoocoO MOV #0,RO ;LOAD DELAY 
1334 006720 1S: 

fo) 

1336 re MOV STAT, STMDAT ;/READ DEVICE REG STAT,PUT DATA IN STMOAT. 
1337 006730 105737 001534 TSTB sTmoAt 
1338 006734 100403 BMI 2$ ;BR IF SET 
1339 006736 005300 DEC RO : DELAY 
1340 006740 001367 BNE 1$ :BR IF NOT FINISHED 
1341 O06742 O00414 BR 15147 55 
134e 006744 012737 oO0002e0 001124 2s: MOV sBIT4Y, SGDDAT ;LOAD EXPECTED 
4 

i344 7% MOV aSTAT, SBLOAT ;/READ DEVICE REG STAT,PUT DATA IN S$BDODAT. 
1345 006762 023737 001124 001126 CMP $GODAt, SBODAT 
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ORLPB.P1 T46 TEST fuar EXTERNAL DELAY DOES NOT SET DISPLAY READY SW10=0 SEQ OO4O 

1346 006770 001401 BE TSTY4?7 ; ; BRANCH ef EQ 
1347 006772 1048011 ERROR 11 EXT. DELAY CAUSED READY TO SET 
1348 3 WHEN THE OPERATOR (VIA SW10) SAID NO EXT. DELAY WAS CON 

1350 o MM EE EMRE RARER EERE ERM E EEE ERE EEE EH 
1351 i kTEST 47 TESt THE EXTERNAL DELAY DOES SET DISPLAY READY SW10=1 
13Se Fe-5:5-Salalal-$-4-1--Selalalelalaleleletalelalalelalasahelalalaialelelaieialaielaletaleieheleisieieialaieleielsieisleieieisia 
1353 006774 oo00GY +6147; SCOPE 
139S4 006776 012737 O0O0010 001166 MOV #10, $TIMES ;;00 10 ITERATIONS 
13SS 007004 032777 OO0e000 172126 BIT sould, aSwR TEST SR BIT 10 
1356 O0701le O01442 BEQ TSTSO’ ;;BR IF &LEARED 
1326 007014 O1e737 oO0o00e0 001534 MOV sBIT4Y, STMDAT ENABLE EXT. DELAY 

13893 ;# MOV simpar, aSTAT 3/7 PUT DATA FROM STMOAT TO DEVICE REG STAT 
1360 007032 dO12700 go00000 MOV RO LOAD COUNTER 
1361 007036 9005237 001534 INC STARRT + ENABLE DISPLAY 

1363 -% MOV STMOAT ,aASTAT ;7 *JT DATA FROM STMDAT TO DEVICE REG STAT 
1364 0070Se 1s: / 

1366 3% MOV AJSTAT, STMOAT ;7READ DEVICE REG STAT,PUT DATA IN STMDAT. 
1367 O0706e 105737 001536 TSTB STAT 
1368 007066 10041le BMI es :BR yf DONe 
1369 007070 005300 DEC RO 0 LA 
1370 O0O7072 001367 BNE 1$ ;BR i NOT DONE 
13¢1 007074 012737 OO0220 001124 MOV SBIT7!BITY, SGDODAT *LOAD EXPECTED VALUE 

1373 :# MOV ASTAT, $BODAT ;/READ DEVICE REG STAT, PUT pate IN $BDDAT. 
1374 O0711e 104011 ERROR 11 EXT. DELAY FALLED TO SET READY 
1375S ; WHEN mnie OPERATOR <VIA SW Io- 1) SAID AN EXT. DELAY WAS 
1378 007114 004737 026474 es: JSR PC, SRESET ;ENSURE CLEARED AAL1-K 

1378 + 3G 36 S636 SE 3G 26 SE AE BEB AE SE ME SE M6 ME EEE A A SE a EE SE EE EE EE 
1379 I RTEST so DETERMINE IF MORE AAL1-K’S REMAIN TO BE TESTED 
1380 © Se SE IE ME EMG ME BE HG HE SE ME HE 6 EE EB HE EE SE EEE EEE EEE EE 
1381 007120 O0O0004 +aneh SCOPE 
1382 O0O71lee 012737 oOocoOoL 001166 MOV #1,STIMES ;;00 1 ITERATION 
1383 007130 004737 026474 JSR PC, SRESET 
1384 007134 005237 G01206 INC SUATT ;MORE UNITS? 
138S 007140 123737 OO0l1e06 021164 CMPB SUNIT,EVER 
1386 007146 OO1431 BEQ $E0 ;;B8R IF NON 
1387 007150 063737 O01Se6 001536 ADD VADBR, STAT sUPOATE AODRESS 
1388 0071S& 063737 ©OO1S26 001540 ADD VADOR , OACO 
1389 007164 063737 O01Se6 9O01S4e ADD VADOR,ORC1 
1390 007172 063737 O01Se6 O01544 ADD VADDR , DAC2 
1391 007200 063737 O01Se6 OO1S46 ADD VADOR,DAC3 
139e 007206 063737 001530 001550 ADD VVECT,IV ;UPOATE VECTOR 
1393 007214 063737 OO01530 001S5Se ADD VVECT IVS 
1394 O07eee O00S037 001102 CLR STSTNA 
1335 007e26 000137 O02e614 JMP STeot : TEST ANOTHER AALI-K 

1332 -SBTTL ENO OF PASS ROUTINE 

13939 bog SE AE SESE AE AE He SE AE ME AE SE SE Ee SE EE A HEE HE REE E ER EEE EERE 
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oo0004 
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171514 
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;#INCREMENT THE PASS NUMBER (SPASS) 
;#TYPE “END PASS S8XXXXX" (WHERE XXXXX IS A DECIMAL NUMBER) 
;#IF THERES A MONITOR GC TO IT 
:¥IF THERE ISN’T JUMP TO MTEST 

SEOP: 

SEOPCT: 

SENDCT: 

SGETYe: 

SENDAD: JSR 

SDOAgN: 
SRTNAD: 
SENULL: 
SENDMG: 

VISUAL: 

PICO: 

es: 

18: 

STStNM ;;ZERO THE TEST NUMBER 
STIMES ;;ZERO THE NUMBER OF ITERATIONS 
sPASS ;: INCREMENT TRE PASS NUMBER 
#420000, SPASS 3;DON’T ALLOW A NEG. NUMBER 
( )+ ; ; LOOP? 

SOORGN ;; YES 
tPC)+, aPC) + ;;RESTORE COUNTER 

SEE op, HITE RISERS Neca 
, 26 FRE Reo imaL ASCII WITH SIGN 

SENuLL 3; TYPE A NULL CHARACTER 
aed2,RO ;;GET MONITOR ADDRESS 
SDOAgN ;;BRANCH IF NO MONITOR 

;;CLEAR THE WORLD 
PC, (RO) ;;GO TO MONITOR 

;;SAVE ROOM 
;;FOR 
*sACTLI 

a(PC)+ ; ; RETURN 
MTEST 
-1.-1,0 -:NULL CHARACTER STRING 
«16> <12>7END PASS’ #7 

eSTACK, SP i O80 7F 
EVER ;TEST IF TYPED ONCE 
PICO ;8R IF YES 

;HEADER ABOUT SCOPE ADJ. 

; TEXT ABOUT SWR 
EVER1 ;SET FLAG 
OISPLAY HORIZONTAL LINE 
OACO, ROX 
DACI'RIY 
#SWO3, ISWR ;TEST SR BIT 3 
2s ‘BR IF DAC #0 AND #1 
DAC2, ROX :USE DAC #2 AND 3 
DAC3-R1Y 
aS, TICKS ;LOAD TIMER FOR CP TYPE 
PC! CHTIME ‘CHANGE TIMER FOR CP TYPE 
PC; PaB 
PC’ TIMER -DONE ? 

SEQ 0041 
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ORLPB.P!1 DISPLAY HORIZONTAL LINE SEQ O042 

Hee Bosube poodoe BR a td2e Boo498 Oooo ROX Horo 
14S? 007472 Q00000 RLY WORD O 
1NEg 7474 ROY WOR 9 
143 74 Rix WOR 
1460 75 R2Y ‘woRD O 
1461 > 797 v7 PIC 4oBtte DISPLAY A VERTICAL LINE 
14 4 4 I: Vv , Hibs QO7eRe BITS BBLENE graze RY Bad: Ry 
1464 751 777 10 171414 BIT #SWO3, ISWR : TEST SR BIT 3 
1465 007524 001406 BEQ 2s ‘BR IF DAC #0 AND 1 
1465 007566 0137 ? 901546 997470 MOV pac , ROX :USE DAC #2 AND 3 
146 7534 613737 1544 7472 MOV AC2’RIY 
1468 007542 6012737 O05900S O2e11Se es: MOV aS, TICKS :LOAO TIME 
1469 007550 004737 015064 JSR PC’ CHTIME ‘CHANGE TIMER FOR CP TYPE 
1470 007554 004737 007570 1S: JSR PC’ PBB 
1471 007560 004737 014756 JSR PC, TIMER ;DONE ? 
147@ Borers 990218 BR $. 

1474 85288 Tos4s oo0000 001534 PBB: MOV WO STMDAT 

1476 : MOV STMOAT, ASTAT -/ PUT DATA FROM STMDAT TO DEVICE REG STAT 
1477 007606 032777 OO2000 171324 BIT #SW10, ISWR ;TESt IS SW10 =1 
1478 007614 001413 BEO 108 ?BR IF NOT 

1480 + MOV ISTAT, STMDAT ; /READ DEVICE REG STAT,PUT DATA IN STMDAT. 
1481 007626 052737 o00020 001534 BIS #81T4; STMDAT 

1483 - % MOV STMDAT, STAT ;/ PUT DATA FROM STMDAT TO DEVICE REG STAT 
1484 007644 013704 001536 Los: MOV STAT, RY 
1485 007650 012703 007777 MOV #7777,R3 :SET HIGH LIMIT 
1486 007654 O1e702 O00001 MOV #1,R2 ‘INITIALIZE INCREMENTS BETWEEN POINTS 
1487 007660 032777 OO1000 171252 BIT #SUOS, ISWR -TEST SW 9 = 1 
1488 007666 OO104 BNE 2s :BR IF YES 
i4gs 007670 012737 oO00400 9001534 MOV 8400, STMDAT 

1491 + MOV STMDAT, ARLY :/ PUT DATA FROM STMDAT TO DEVICE REG RLY 
1492 007706 012737 oO00000 001534 MOV #0, STMOAT 

1494 % MOV STMDAT , IROX ;/ PUT DATA FROM STMDAT TO DEVICE REG ROX 
1485 007724 060237 001534 {s: ADD R2, STMDAT ; INCREMENT 

1497 :% MOV STMORT, ROX ;7 PUT DATA FROM STMDAT TO DEVICE REG ROX 

1499 : MOV QSTAT, SGDDAT ;/READ DEVICE REG STAT,PUT DATA IN S$GDDAT. 
1s00 007750 005237 001124 INC sconat 

1502 5% MOV $GDDAT, ISTAT ;/ PUT DATA FROM SGDDAT TO DEVICE REG STAT 
1503 007764 623703 001534 CMP STMDAT;R3 ;DONE ALL POINTS? 
1504 007770 001355 BNE 1$ NO 
150S 007772 000207 RTS PC 
1506 007774 012737 OOOD00 001534 2s: MOV #0, STMDAT ;LOAD TWO'S COMP. ORIGIN 
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ORLPB.P11 DISPLAY A VERTICAL LINE SEQ 0043 

1508 * MOV STMDAT, IR1LY -/ PUT DATA FROM STMDAT TO DEVICE REG RLY 

1510 rr MOV STMDAT, SROX ;/ PUT DATA FROM STMDAT TO DEVICE REG RCX 
1511 oO10022 000740 BR 1$ 
1812 -SBTTL PINCUSHION TESt (DISPLAY SQUARE) 

1614 010024 012737 oO00000 001534 PIC3: MOV #0, STMDAT 

1516 + MOV STMDAT .aSTAT :/ PUT DATA FROM STMDAT TO DEVICE REG STAT 
1517 o10042 012737 o00030 021152 MOV #30, TI¢KS 
1518 O100SO 004737 015064 JSR PC CHTIME 
1519 010054 013737 001540 007476 MOV pata, RIX 
1520 010062 013737 O01S542 007500 MOV DACI*R2Y 
1521 010070 032777 O00010 171042 BIT #SWO3, ISWR ;TEST SR BIT 3 
1522 010076 001406 BEQ 1$ ?BR IF DAC #0 AND 1 
1523 010100 013737 OO01S44 007476 MOV DACe, RIX ;USE DAC #2 AND 3 
1524 010106 013737 001546 007500 MOV DAC3; REY 
1525 O10114 013703 001536 1S: MOV STAT'R3 
15e6 010120 012704 o00020 MOV #20,R4 
1527 O101e4% 032777 OO1000 171006 P3: BIT #SWO9, JSWR ;TEST BIT 9 
15e8 010132 oo1414 BEQ 1§ 
1529 010134 012737 ooYo00 001534 MOV #4000, STMOAT ;LOAD TWO’S COMP ORIGIN 

1531 + # MOV STMDAT, JR1X ;/ PUT DATA FROM STMDAT TO DEViICE REG RIX 

1533 5% MOV STMDAT, IR2Y ;/ PUT DATA FROM STMDAT TO DEVICE REG R2Y 
1534 O10162 oo041e BR 2s 
1535 010164 005037 001534 1S: CLR STMDAT ;CLEAR AXIS 

1537 :* MOV STMDAT, IRLX ;7 PUT DATA FROM STMDAT TO DEVICE REG RIX 

1539 rr MOV STMOAT, IRZY ;/ PUT DATA FROM STMDAT TO DEVICE REG ReY 
1540 ‘ORAW BOTTOM LINE 
1541 010210 012700 000377 x ¥ MOV #377,RO 
1542 010214 032777 OO02000 170716 BIT #SW10, JSWR ;TEST IF SW10 =1 
1543 O10e22 001413 BEG P3A ‘BR IF NOT 

154S + MOV STAT, STMDAT ;/READ DEVICE REG STAT,PUT DATA IN STMDAT. 
1546 010234 052737 o40000 001534 BIS #B1T14, STMDAT 

1548 . MOV STMDAT, JSTAT ;/ PUT DATA FROM STMDAT TO DEVICE REG STAT 
1549 010252 P3A: 

1551 5% MOV JR1X, STMOAT ;/READ DEVICE REG R1X,PUT DATA IN STMOAT. 
155¢ 010262 060437 001534 ADD R4, STMOAT 

1554 + MOV STMDAT, IRIX :/ PUT DATA FROM STMOAT TO DEVICE REG RIX 

1556 + MOV STAT, STMDAT :/READ DEVICE REG STAT,PUT DATA IN S$TMdAT. 
1887 010306 005237 001534 INC STMOAT 

1559 5% MOV STMDAT, STAT ;/ PUT DATA FROM STMDAT TO DEVICE REG STAT 
1560 !WAIT FOR READY 
1561 010322 005300 DEC RO 



FOY 
MAINDEC-11-DORLPB-A AAL1-K DIAGNOSTIC MACY11 27(6S4) 14-DEC-77 20:20 PAGE 31 
ORLPB.P11 PINCUSHION TESt (DISPLAY SQUARE) SEQ 0044 

1S62 010324 001352 BNE F3A = NO 
1563 :DRAW RIGHT LINE 
1564 010326 012700 000377 MOV #377,R0 
1565 010332 P38: 

1567 2% MOV aPey, S$TMDAT ;/READ DEVICE REG R2Y,PUT DATA IN STMDAT. 
1568 010342 060437 001534 ADD R4, StMDAT 

1570 :% MOV STMDAT, AREY ;7 PUT DATA FROM STMDAT TO DEVICE REG R2Y 
¢ 

1572 ;% MOV STAT, STMDAT ;/READ DEVICE REG STAT,PUT DATA IN STMOAT. 
1573 010366 005237 001534 INC sTmpat 

1575 % MOV STMDAT, ISTAT ;/ PUT DATA FROM STMDAT TO DEVICE REG STAT 
1576 :WAIT FOR READY 
1577 010402 9005300 DEC RO 
1578 O10404 001352 BNE P3B ;NO 
1579 ;DRAW TOP LINE 
1580 010406 012700 000377 MOV #377,RO 
1581 010412 P3C: 

1583 :% MOV OR1LX, STMDAT ;/READ DEVICE REG R1X,PUT DATA IN STMDAT. 
1584 010422 160437 001534 SUB R4, StMDAT 

1586 % MOV STMDAT, RIX ;/7 PUT DATA FROM STMOAT TO DEVICE REG RIX 

1588 5% MOV STAT, STMDAT ; “READ DEVICE REG STAT,PUT DATA IN STMDAT. 
1583 010446 005237 001534 INC sTmpAt 

1591 + MOV STMDAT, ASTAT ;” PUT DATA FROM STMDAT TO DEVICE REG STAT 
1592 !WAIT FOR READY 
1593 010462 005300 DEC RO 
1594 O10464 001352 BNE P3C NO 
1595 ;DRAW LEFT LINE 
1596 010466 012700 000377 MOV #377,RO 
1537 010472 P30: 

1599 ; i MOV IR2Y , STMOAT ;/READ DEVICE REG R2Y,PUT DATA IN STMDAT. 
1600 010502 160437 001534 SUB R4, StMDAT 

1608 5 MOV STMDAT, aREY ;- PUT DATA FROM STMDAT TO DEVICE REG R2Y 

1604 ;% MOV STAT, STMDAT ; “READ DEVICE REG STAT,PUT DATA IN STMOAT. 
1605 010S26 005237 001534 INC stmoat 

1607 5% MOV STMDAT, ASTAT :7 PUT DATA FROM STMdAT TO DEVICE REG STAT 

1609 :WAIT FOR READY 
1610 010542 005300 DEC RO 
1611 O10544 001352 BNE P3D NO 
1612 010546 004737 014756 ISR PC, TIMER 
1613 010552 oOO0401 BR 1$ 
1614 O10554 ooo0402 BR PICY 
1615 010556 000137 010124 1S: IMP P3 
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tes 
.SBTTL PLOT AN X 

1618 010S62 012737 OO0000 001534 PICH: MOV #0, STMDAT 

1620 : a MOV STMDAT. aSTAT ;/ PUT DATA FROM STMDAT TO DEVICE REG STAT 
1621 010600 012737 000030 021152 MOV #30, TICKS 
1622 010606 004737 015064 JSR PC. CHTIME ;CHANGE TIMER FOR CP TYPE 

fee; fipel5 Bird Bgleue apreg Puce: Bey BRD Ray 
1625 Bt Bese 843233 telat 170304 BIT #SWO3, JSWR ;TEST SWR BIT 3 
1626 010634 BO1406 BEQ 1$ ;BR IF DAC #0 AND 1 
1627 010636 013737 001544 007476 MOV DAC2, RIX ;USE DAC #2 AND 3 
1608 O10644 013737 001546 9007500 MOV DAC3; REY 
1629 010652 013703 001536 1$: MOV STAT. R3 
1630 010656 0127904 o00004 MOV #4,R 
1631 O10662 032777 OO1000 170250 PH: BIT #SNO9, JSWR -TEST BIT 9 
1632 010670 OO1414 BEQ 1S 
1633 010672 012737 oo4000 001534 MOV #4000, STMDAT 

1635 + % MOV STMDAT, AR2Y ;/7 PUT DATA FROM STMDAT TO DEVICE REG ReY 

1637 :% MOV STMDAT, JR1X ;7 PUT DATA FROM STMDAT TO DEVICE REG R1X 
1638 010720 oo041e BR 2$ 
1639 010722 005037 001534 1S: CLR STMDAT 

1641 5% MOV STMDAT, IR1X :/ PUT DATA FROM STMDAT TO DEVICE REG R1X 

1643 i MOV STMDAT, AREY ;7 PUT DATA FROM STMdAT TO DEVICE REG R2Y 

164S -PLOT LINE BEGINNING IN LOWER LEFT CORNER 
le¥6 010746 012700 001777 es: MOV #1777,RO 
1647 0107S2 032777 OO02000 170160 BIT #SW10, aSWR ;TEST IF SW1O =1 
1648 010766 001413 BEQ P4A :BR IF NOT 

1650 + MOV STAT, STMDAT ;/READ DEVICE REG STAT,PUT DATA IN STMdAT. 
1b51 010772 0S2737 oo002e0 001534 BIS #BI TY; STMDAT 

1653 7 MOV STMOAT, ASTAT ;7 PUT DATA FROM STMOAT TO DEVICE REG STAT 
1654 011010 Pua: 

1656 ;% MOV ISTAT, ST “DAT ; READ DEVICE REG STAT,PUT DATA IN STMDAT. 
165? 011020 005237 001534 INC g rat 

1659 + MOV STMDAT, ASTAT ;7 PUT DATA FROM STMDAT TO DEV:CE REG STAT 

1661 + MOV JR2Y , STMDAT ;/READ DEVICE REG R2Y,PUT DATA IN STMDAT. 
1662 011044 060437 001534 ADO RY, StTMDAT 

1664 5% MOV STMDaT, IR2Y ;/ PUT DATA FROM STMOAT TO DEVICE REG Rey 

1666 : MOV STMDAT, AIRIX ;/ PUT DATA FROM STMDAT TO DEVICE REG RIX 
166? 244 TO X 

1 
668 011070 005300 DEC RO 

011072 001346 BNE PYA ;NO 
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1670 ;PLOT LINE BEGINNING IN UPPER LEFT CORNER 
1671 011074 012737 007774 001534 MOV #7774, STMDAT 

1258 :% MOV STMDAT, AREY ;7 PUT DATA FROM STMDAT TO DEVICE REG R2Y 
1674 O11112 005037 001534 CLR STMOAT 

1676 3 MOV STMLAT, IRLX ;/ PUT DPTA FROM STMDAT TO DEVICE REG R1X 
1677 QOl1126 012700 001777 MOV #1777,RO 
1678 011132 P4B: 

1680 :% MOV STAT, STMDAT ; “READ DEVICE REG STAT,PUT DATA IN STMDAT. 
1681 011142 005237 001534 INC sTmpat 

1683 5% MOV STMDAT, ASTAT ;/ PUT DATA FROM STMdAT TO DEVICE REG STAT 

1685 : MOV dR2Y STMDAT »/READ DEVICE REG R2Y,PUT DATA IN STMDAT. 
1686 011166 160437 001534 SUB RY, StmD 

1688 5 MOV STMDAT, AR2Y ;/ PUT DATA FROM STMDAT TO DEVICE REG ReY 

1690 4% MOV JR1LX, STMDAT :/READ DEVICE REG R1X,PUT DATA IN STMOAT. 
1631 011212 060437 001534 ADD R4, STMDRT 

1693 : MOV STMOAT, BRIX ;/ PUT DATA FROM STMDAT TO DEVICE REG RIX 
1694 911226 005300 DEC 0 
1695 O11 001340 BNE P4B ;NO 
1696 011232 004737 014756 JSR PC, TIMER 
1697 011236 og040e BR 1¢ 
1698 011240 000137 007402 IMP PICO 
1699 011244 000137 010662 1S: IMP PY 
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1701 
1702 011250 900000 VCXTMP: O 
1703 011252 900000 VCYTMP: O 
1704 011254 o0000u YPOS: QO sCONTAINS Y POSITION AT ANY GIVEN TIME 
170S 011256 000000 xPOS: O ‘CONTAINS X POSITION AT ANY GIVEN TIME 
1706 Ol1260 90000c CHRCOL: O 
1707 Ollebe oo00dd YPT: a) 
1708 
1709 
12710 .SBTTL MANUAL DISPLAY ROUTINE 

1712 011264 PICB: 
1713 011264 012706 001100 FULRMP: MOV aSTACK, SP ;LOAD POINTER 
1714 011270 004737 002072 JSR PC, LOTRAP ?LOAD BUS ADDRESS 
1715 011274 032777 002000 167636 BIT #SW10, JSWR -TEST SR’ 10=1 
1716 011302 001413 BEQ 1s ?BR IF NOT 

1718 + MOV aSTAT, STMDAT ; “READ DEViCE REG STAT,PUT DATA IN STMDAT. 
1718 011314 0S2737 o00020 001534 BIS #BIT4) STMDAT 

1721 .# MOV STMOAT, aSTAT -/ PUT DATA FROM STMDAT TO DEVICE REG STAT 
1722 011332 013737 001540 007470 {s: MOV Daco, ROx ;GET BUS ADDRESS 
1723 011340 004737 0O114C4 JSR Pc 10S 'LOAD THE RAMP ON DAC al 
1724 011344 013737 O01S4e 007470 MOV pati. ROX :GET BUS ADDRESS 
1725 011352 004737 011404 JSR Pc, 10S :LOAD THE RAMP ON DAC 81 
1726 011356 013737 001544 007470 MOV pate. ROX :GET BUS ADDRESS 
1727 011364 004737 011404 JSR Pc 10$ *LOAD THE RAMP ON DAC #2 
1728 011370 013737 OO1S46 007470 MOV paé3, ROX :GET THE BUS ADDRESS 
1729 011376 004737 011404 JSR pc, 10% ?LOAD THE RAMP ON DAC #3 
1730 011402 900753 BR 1§ :BR BACK 

1738 011404 005037 001534 108 CLR STMDAT 

1734 . MOV STMDAT, JROX :7 PUT DATA FROM STMDAT TO DEVICE REG ROX 
1736 011420 062737 aoo010 co1s34 lis: ADD #10, STMDAT 

1737 5% MOV $TMDAT, JROX ;/ PUT DATA FROM S$TMDAT TO DEVICE REG ROX 
1738 011436 005737 001534 TST STMOAT ;TEST IF DONe 
1739 011442 001366 BNE 11S :BR_ IF NOT 
1740 O11444 004737 013672 JSR PC, ACTRLC :TEST FOR CTRL C 
1741 O114SO a00207 RTS PC LEXIT 
1742 011452 go0e40 NOP 
1743 011454 o00240 NOP 

174S .SBTTL AUTO CALIBRATION 
1746 O114S6 012706 001100 AUTCAL: MOV aSTACK, SP -LOAD STACK POINTER 
1747 O11462 004737 9002072 JSR PC, LOTRAP :LOAD TRAN AND ADDRESSES 
1748 011466 104401 TYPE 
1749 011470 O20076 AUTOCL : TELL OPERATOR 
17S0 011472 104401 TYPE 
1751 011474 017604 SELOO1 

1733 ;LOAD BUS TRAP FOR OPERTUOR FALSE SELECTION 
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175S 011476 012737 013460 oD0004 MOV SAUTRAP, ERRVEC 
1756 011504 O1e737 O000SO 001102 MOV aSTN-1,$TSTNM -LOAD TEST NUMBER 
1757 011512 012737 011536 001110 MOV SPSUPLY, SLPERR ?LOAD LOOP RETURN 
1758 011520 012737 011536 001106 MOV sPSUPLY; SLPADR ‘LOAD LOOP ADDRESS 
1759 - Jdadddddddadddddddadadaadaaa 
1760 011526 004537 014704 ssR RS, CROSS ;CHANGE RELAYS 
1761 011532 O20000 BIT13 :USING BIT 13 FOR CRISS-CROSS WRAP MODE 
1762 - JadddddadddadvdaddadaIIIe— 
1763 iii rit tri titittiiiiti tii tii iieii it eti tet iereee trey 

1764 :&TEST S1 TESt THAT CH 3 IS AT +2.5 BIPOLAR 
176S = RHRERERERSRRRE RRS R RRR AER EERRERRERE RRR RERRRRRRERRHERERE 

1766 011534 g900004 +$TS1: SCOPE 
1767 011536 013737 O1S400 001124 PSUPLY: MOV V17S4, SGODDAT ;LOAD EXPECTED VALUE 
1768 011544 004537 015204 JSR RS, CONVRT : CONVERT 
1769 011550 000003 CH3 :CH 3 
1770 011552 013737 O1S41e 001126 MOV ADEND , SBDDAT ;LOAD VALUE READ 
1771 011560 013737 015402 015420 MOV V24, SpREAD *LOAD + OR - COUNT SPREAD 
1772 011566 004737 015422 JSR Pe CORPAR *COMPARE SGDDAT AND SB8DDAT 
1773 011572 ooo4de BR NSUPLY ;;BR IF WITHIN TOLeRANCE 
1774 011574 104Ql12 ERROR 12 ;CH 3 FAILED TO EQUAL EXPECTED VALUE 

1776 gp HE Me RE AE Be SEE SE EE SE a HE RE RE EERE EER EE 

1277 ;kTEST Se TEST THAT CH 4 IS AT -2.5 BIPOLAR 
1778 os RRS ERR RRS RRRERS MERE AHRERRRRRRRE RARER ER RERKEEE 

1779 011576 o00004 t$TS2: SCOPE 
17860 011600 013737 O1S402 001124 NSUPLY: MOV V24 _ $GODAT ;LOAD EXPECTED VALUE 
1781 011606 004537 015204 JSR RS, CONVRT + CONVERT 
1782 011612 Qoo0004 CHY ?CH 4 
1783 011614 013737 oO1S41l2 001126 MOV ADEND , SBDDAT *LOAD VALUE READ 
1784 O1162e2 013737 015402 015420 MOV Ve4, SPREAD ‘LORD + OR - COUNT SPREAD 
1785 011630 004737 015422 JSR Pc, COMPAR ‘COMPARE SGODAT AND SBDDAT 
1786 011634 oD040e BR SUPOK ;;BR IF WITHIN TOLERANCE 
1787 011636 104012 ERROR l2 -CH 4 FAILED TO EQUAL EXPECTED VALUE 
1788 O11640 O00422 BR TSTS3 33 
1789 011642 SUPOK: 
1790 011642 004537 014704 JSR RS, CROSS ;LOAD THE RELAYS WITH BIT13 
1791 011646 de0d0c0 BIT13 
1792 O11650 104401 011656 TYPE 65S ;;TYPE ASCIZ STRING 
1793 011654 oOO414 BR 4§ *°GET OVER THE ASCIZ 
1794 --65§:  ASCIZ <15><12>/7ANALOG SUPPLIES OK/<15><1le> 
179S 011706 64s: 
1796 gp Me ME HE AE ME A SE ME EE HE AE EH HE EH HEE ARERR EE REE ES 

1797 :&TEST S3 TEST THAT ERASE L (CH S53) IS GREATER THAN +3 VOLTS WHEN HIGH 
1798 © 6 RMR RRR RMR MRR RRR RRR RREEE 

1799 011706 o00004 . t$1S3: SCOPE 
1800 011710 012737 oo00000 001534 MOV #0, STMDAT sLOAD STATUS 

1802 . 5% MOV STMDAT, aSTAT ;/ PUT DATA FROM $TMDAT TO DEVICE REG STAT 
1803 011726 012737 O011468 001124 MOV #1146, $GDDAT ;LOAD EXPECTED VALUE 
1804 011734 OO4S37 015204 JSR RS, CONVRT ; CONVERT 
180S 011740 o000S3 CHS3 ;CH $3 
1806 O11742 013737 O1S412 001126 MOV ADEND, SBDDAT *LOAD VALUE READ 
1807 011750 023737 001124 001126 CMP $GDDAtT, SBDDAT : COMPARE 
1808 011756 003401 BLE TSTSH :;BR IF LESS THAN OR EQUAL 
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1809 011760 104014 ERROR 14 ;CH S3 FAILED TO EQUAL EXPECTED VALUE 

1811 ; Peet eee ee TT TTT ST TTT TEST TTT TTT EP TTT TET TET TT TPT TT TTT PTT TP PET Se fF 

1812 rETEST SY TEST THAT ERASE L (CH S3) IS LESS THAN +400 MVOLTS WHEN LOW 
1813 = REGS RSR RRR RK REREE EERE RRM ERRERE 

1814 011762 ooc004 +6154: SCOPE 

1816 i MOV STMDAT, ASTAT 7 PUT DATA FROM $TMDAT TO DEVICE REG STAT 
1817 011774 012737 oO12000 001534 MOV eB1Ti2!BITI0O, stnbat ;SET ERASE 

1819 5 MOV STMDAT aSTAT ;7 PUT DATA FROM STMOAT TO DEVICE REG STAT 
1820 012012 012737 000120 001124 MOV #120, SCDDAT ;LOAD EXPECTED VALUE 
1821 012020 004537 015204 JSR RS, Basar 5 CON NVERT 
1822 Ol2e0e4% 000053 CHS3 *CH 53 
1823 Ole0e 013737 O1541e 001126 MOV ADEND, SBDDAT ; LOAD VALUE READ 
1824 012034 023737 O01124 OO01126 CMP $GODAT, SBDDAT COMPARE 
1825 012042 9002001 8GE TSTSS ;;BR IF ’keATeER THAN OR EQUAL 
1826 012044 104015 ERROR 15 ;CH S3 FAILED TO EQUAL EXPECTED VALUE 

1828 ; eT eet eee eee ere eee eT TTT ETT CC TET TTT TPT TCT TST TT TTT PT PST PT TPT Se 

1829 IRTEST SS TEST THAT WRITE-THRU (CH S3) IS LESS THAN +400 MVOLTS WHEN LOW 
1830 © HGH HE HE RRR RMR REE RE REEEE 

1831 012046 o00004 panes SCOPE 
1832 0120S0 0612737 oOO68000 001534 MOV sBIT11!B1T10, STMDAT ;SET WRITE-THRU 

1834 5% MOV STMDAT, ASTAT 7 PUT DATA FROM STMDAT TO DEVICE REG STAT 
1835 012066 012737 000120 001124 MOV #120, SGODAT LOAD EXPECTED VALUE 
1836 012074 004537 015204 ISR RS, CONVRT ; CONVERT 
1837 012100 000053 CHS3 :CH 54 
1838 Ole102 013737 o1S412 0O01126 MOV ADEND , SBODAT ;LOAD VALUE READ 
1839 Olel1i10 023737 OO1124 O01126 CMP SGODAt, SBDDAT > COMPARE 
1840 Ole116 OO2001 BGE TSTS6 ;;BR IF GREATER THAN OR EQUAL 
1841 Olel2e0 10401S ERROR 15 S4 FAILED TO EQUAL EXPECTED VALUE 
184e PP PEO PT EP EEE PPR E Ener nnn TT SHEP AST Sit PEL Mitr Pt 

1843 IRTEST Sb TEST THAT NON-STORE (CH 5S) IS LESS THAN +400 MVOLTS WHEN LOW 
1844 © ME EE EE RRR MRR ERERRREREAEEE 

184S Ol2l22 o00004 +éT56: SCOPE 
1646 Olele4 013737 000030 001534 MOV 30, STMDAT sCLEAR STORE MODE 

1848 + MOV STMOAT , ASTAT ;/ PUT DATA. FROM $TMOAT TO DEVICE REG STAT 
1849 Olel42 012737 O00120 001124 MOV #120, $CODAT ;LOAD EXPECTED VALUE 
1850 012150 004S37 O1S204 JSR RS, CONVRT : CONVERT 
1851 012154 oo0005S CHSS >CH SS 
1852 012156 013737 O1S5412 001126 MOV ADEND , SBDDAT *LOAD VALUE READ 
1853 012164 023737 001124 001126 CMP ScoonT, $BDDAT : COMPARE 
1854 012172 d62001 BGE TSTS ;;B8R IF GREATER THAN OR EQUAL 
1855S 012174 104015 ERROR 15 S3 FAILED TO EQUAL EXPECTED VALUE 
168S6 “pueunat tb uadScscunenuswerae caceweaietsgsFRILE®, 19, EQUAL EX 

1957 tETEST “yg TEST THAT NON-STORE L (CH SS) IS GREATER THAN +3 VOLTS WHEN HIGH 
18S8 © BM RRR RRR RRR RER RRR RRRRRERERREREEE 

1859 012176 O00004 +6157: SCOPE 
1860 012200 012737 017000 001534 MOV sBITL2'BIT11*BIT10!BIT9, STMDAT ;SET STORE MODE 

1862 5% MOV STMDAT, ISTAT ;7 PUT DATA FROM STMDAT TO DEVICE REG STAT 
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1863 012216 012737 001146 001124 MOV #1146, SGDDAT ;LOAD_EXPECTED VALUE 
1864 Ole2e4 004537 015204 JSR RS, CONVRT > CONVERT 
1865 Ol2e30 cO005S CHSS 7CH SS 
1866 Olees32 013737 015412 001126 MOV ADEND, SBDDAT *LOAD VALUE READ 
186? 012040 023737 001124 001126 CMP SGODAT, SBDDAT COMPARE 
1868 012246 003401 BLE TST60 ;;BR IF CESS THAN OR EQUAL 
1869 Oleeso 104014 ERROR 14 “CH SS FAILED TO EQUAL EXPECTED VALUE 
1870 $3 PUTETTTETPOTTTVETTOTITITITITT TTT TTT TT TE TTT ITT Te TT TTT 

1871 :&TEST 60 TEST THAT DELAY RETURN SETS READY 
1872 = = RERREGRRE REESE EGR RRR RRR REE RRR EES 

1873 Ol22e52 oo00004 t$T60: SCOPE 
1874 G12ee54 012737 o00020 001534 MOV sBIT4, STMDAT ;LOAD EXT DELAY BIT 

1876 +H MOV STMDAT, ASTAT ;/ PUT DATA FROM STMOAT TO DEVICE REG STAT 
1877 Ole2e72 012737 GO0020 001124 MOV #81T4, $GODAT ;LOAD EXPECTED 
1878 012300 005237 001534 INC sTmoat 7MAKE READY GO AWAY 

1880 i MOV STAT, $BDDAT »/READ DEVICE REG STAT,PUT DATA IN SBDDAT. 
1881 012314 023737 001124 001126 CMP $GODAt, SBDDAT - COMPARE 
1882 Ole3e2 001401 BEQ 1S ;;8R IF EXPECTED 
1883 012324 104001 ERROR 1 sREADY FAILED TO cLEAR 
1884 012326 1S: 

1886 5% MOV ISTAT, STMDAT ;/READ DEVICE REG STAT,PUT DATA IN STMOAT. 
1887 012336 052737 oO02000 001534 BIS #B81T10, STMDAT 

1889 5 MOV STMDAT, ASTAT ;/ PUT DATA FROM STMOAT TO DEVICE REG STAT 
1830 012354 012737 OO02220 001124 MOV #BITIO!BIT7!BITY,SGDDAT ;LOAD EXPECTED 

1892 5% MOV aSTAT, SBODAT : /READ DEVICE REG STAT,PUT DATA IN SBDDAT. 
1893 012372 023727 001124 001126 CMP $GODAT, SBDDAT - COMPARE 
1894 012400 O0140! BEQ 2s ;;BR IF SAME 
1895 Ole402 104001 ERROR 1 ;EXT. DELAY RETURN FAILED TO SET READY 
1896 012404 012737 o00000 001534 es: MOV #0, STMDAT 

1898 5% MOV STMDAT, aSTAT -/ PUT DATA FROM STMDAT TO DEVICE REG STAT 
1899 75 PETTTT SSCS TTT TTT TET TTT TTT TTT TT Teil 

1900 :RTEST 61 TEST THAT CHANNEL O2 L (CH S6) IS GREATER THAN +3 VOLTS WHEN HIGH 
1901 + RGEC RERESEEERGEEEEERGERRRER RRR RARER REE RRERERERREEREREEE EEE 

1902 O1e422 go0004 tSTo1: SCOPE 
1303 012424 012737 O14000 001534 MOV #BIT12!BIT11,$TMOAT ;LOAD STATUS 

1905 - MOV STMDAT, STAT ;/ PUT DATA FROM STMDAT TO DEVICE REG STAT 
1906 O12442 012737 001100 001124 MOV #1100, $GDDAT sLOAD EXPECTED VALUE 
1907 O1e4SO0 004537 015204 JSR RS, CONVRT * CONVERT 
1908 012454 o000S6 CHS6 ;CH S& 
1909 012456 013737 0615412 001126 MOV ADEND, SBDDAT *LOAD VALUE READ 
1910 012464 023737 001124 001126 CMP $GODAt, SBDDAT * COMPARE 
1911 Oie472 003401 BLE TST6e2 ;;BR IF CESS THAN OR EQUAL 
1912 612474 104014 ERROR 14 5CH S6 FAILED TO EQUAL EXPECTED 

igi vate 
1915S 33 REMRRRAGERE REGRESS SER RERRRE RRR ERR REEMA ERE RARARRRRKKERE 

1916 :kTEST 62 TEST THAT CHANNEL O2 L (CH S6) IS LESS THAN +400 MVOLTS WHEN LOW 
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SEQ O00S1 DRLPB.P1LI Tb2 TEST THAT CHANNEL O2 L (CH S&) IS LESS THAN +400 MVOLTS WHEN LOW 

1917 REGRESS REESE RRS SERRE RARER MRR RRRR RRR SRERHE REE KEKE 

1918 012476 oOO0004 tSTe2: SCOPE 
1313 012500 012737 003000 001534 MOV #BITS!BIT1O, STMDAT ;SET CHANNEL 2 

1921 5% MOV STMOAT ,aSTAT -/ PUT DATA FROM $TMDAT TO DEVICE REG STAT 
1922 012516 012737 000120 001124 MOV ° 8120, S6D0DAT ;LOAD EXPECTED VALUE 
13923 O1g5¢4 904537 0iS204 JSR RS, CONVRT > CONVERT 
1924 912530 0056 CHS6 ;CH S6 
192S 012532 013737 oO1S412 001126 MOV ADEND, $BDDAT ‘LOAD VALUE READ 
1926 012540 023737 001124 001126 CMP SGDDAT, SBDDAT : COMPARE 
1927 012546 002001 ‘ BGE 1$ ;;BR IF GREATER THAN 
1928 012550 104015 ERROR 15 jCH 56 FAILED TO EQUAL EXPECTED 

1930 O1eSS2 012737 o00000 001534 15: MOV #0, STMDAT ‘CLEAR BIT 9 

1932 5% MOV STMDAT, ISTAT ;7 PUT DATA FROM STMDAT TO DEVICE REG STAT 

1934 3 MH HHH HBG MRR RRA RARE RARE MRR RE REE RERREE 

1935 LkTEST 63 TEST THAT “ERASE” AND DONE CAN BE CLEARED AND SET 
1936 o  RHERERERKEEGHRE REESE RRR RRR REE EE 

1937 012570 og0004 t$T63: SCOPE 
1938 01e572 012737 o00000 001534 MOV #0, STMDAT ; CLEAR 

1940 Pr MOV S$TMDAT, ASTAT ;/ PUT DATA_FROM STMOAT TO DEVICE REG STAT 
1941 012610 005037 001124 CLR SGODAT ;CLEAR EXPECTED 
1342 012614 012737 610000 001534 MOV #81112, STMDAT 2LOAD EXPECTED 

1g + MOV STMDAT, JSTAT ;/ PUT DATA FROM STMDAT TO DEVICE REG STAT 

1946 +H MOV STAT, SBDDAT ; 7READ DEVICE REG STAT,PUT DATA IN SBDDAT. 
1947 O12642 023737 001124 001126 CMP Gopat, $8DDAT - COMPAR 
1948 612656 001401 BEQ 18 ;;BR IF SET 
1949 Ol2e652 104001 ERROR 1 “ERASE *AILED TO CLEAR READY, CHECK GS036- 
1980 012654 is *BCOBR CONNECTION: A-VV, VV-A 

1952 
1353 MOV DGSTAT,STMOAT ;/READ DEVICE REG GSTAT,PUT DATA IN STMDAT. 
1954 012664 053737 001000 001534 BIS BITS, StMDAT 

1956 MOV STMDAT,@GSTAT  ;/ PUT DATA FROM STMDAT TO DEVICE REG GSTAT 
1957 012702 005037 001124 CLR SGDDAT ;LOAD EXPECTED 

1959 MOV ASTAT, SBODAT ; /READ DEVICE REG STAT,PUT DATA IN S$BDDAT. 
19680 012716 023737 001124 001126 CMP $GDDAtT, SBDDAT - COMPARE 
1961 012724 OO1401 BEQ 2s ;;BR IF CLEARED 
136¢ 012726 104001 ERROR 1 -ERASE BIT FAILED TO CLEAR BY_ERASE 

13pq 
?RETURN (SETTING OF THE CH 2 BIT) 

1965 012730 

1967 MOV JGSTAT,STMDAT  ;/READ DEVICE REG GSTAT,PUT DATA IN STMDAT. 
1368 012740 042737 001000 001534 BIC #8179, $TMDAT 

1970 MOV STMOAT,AGSTAT  ;/” PUT DATA FROM STMDAT TO DEVICE REG GSTAT 
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ORLPB.P1i T63 TEST THAT "ERASE" AND DONE CAN BE CLEARED AND SET SEQ 0052 

1971 012756 012737 oO0200 001124 MOV #BI1T7,SGDDAT ;LOAD EXPECTED 

1973 + MOV aSTAT, SEDDAT ;/READ DEVICE REG STAT,PUT DATA IN SBDCAT. 
1974 012774 023737 001124 001126 CMP $GDDAT, SBDDAT con NeAR E 
1987S O130G2 Oo01401 BEQ 35 ;;BR IF éou 
1976 013004 104001 ERROR 1 READY FAILED TO SET ON THE END 
1977 : OF ERASE RETURN (CLEARING CH 2) 

1979 013006 3S: 
1980 013006 004S37 014704 JSR RS, CROSS ;LOAD THE RELAYS WITH O 
1981 013012 oo0000 a) 
1982 BREAKERS KERRKRREE REEMA KERR ERRERRERERERARERRERKRRERREERE 

1983  ETEST 64 ADJUSTMENT ROUTINES FOR DAC O ~ 1 
1984 = CEES REREREE RRR RRR REMARK ARRRRE RAK REEE 

1985 013014 o00004 $éTe4: SCOPE 
1986 013016 012737 OO000! 001166 MOV 1, STIMES ;;0O 1 ITERATION 
1987 ; OFFSET ADJUST FOR’ Dac Oo 
1988 013024 004537 014S32 JSR RS, SNDVLT sLOAD THE VOLTAGE 
1989 013030 020760 N50000 
1930 013032 012737 cOoo000 001534 MOV 80, STMDAT ;LOAD DAC REGISTER 

1992 :% MOV STMDAT, IDACO ;/ PUT DATA FROM STMDAT TO DEVICE REG DACO 
1993 013050 004537 014704 JSR RS.CROSS ;LOAD THE RELAYS WITH BITLY'BIT1I3 
1994 013054 O60000 BITLY'BIT13 
1995 013056 104401 TYPE 
1996 013060 620310 R38 ;TELL OPR. TO ADJUST R3E 
1337 013062 004737 013734 JSR PC, CSPACE !WAIT FOR OPR. TO TYPE “SPACE” 

1999 ; OFFSET ADJUSTMENT FOR DAC 1 
2000 013066 004537 014704 JSR RS, CROSS sLOAD THE RELAYS WITH BIT13 
2001 013072 o20000 BIT13 

2003 5% MOV STMDAT, IDACL ;/7 PUT DATA FROM STMDAT TO DEVICE REG DAC1 
2004 013104 104401 TYPE 
2005S 013106 d203S5 RYO ;TELL OPR. TO ADJUST RYO 
2006 013110 004737 013734 ISR PC, CSPACE ‘WAIT FOR OPR. TO TYPE “SPACE” 

2008 :GAIN ADJUST FOR DAC O 
2009 013114 004537 014532 JSR RS, SNOVLT 
2010 013120 020773 P49976 
2011 O13le2 012737 007777 001534 MOV 87777, STMOAT ;LOAD DAC O 

2013 + MOV STMQAT aDACO :/ PUT oar FROM STMDAT TO DEVICE REG DACO 
2014 O13140 004S37 014704 JSR S, CROSS LOAD THE RELAYS WITH BITIY!BITI3 
2015 013144 o60000 BIT! pret4 
2016 013146 104401 TYPE 
2017 013150 020534 R37 ;TELL OPR. TO ADJUST R37 
2018 013152 004737 013734 JSR PC, CSPACE :WAIT FOR OPR. TO TYPE “SPACE” 

2020 :GAIN ADJUST FOR DAC 1 
2021 013156 004S37 014704 JSR RS, CROSS ;LOAD THE RELAYS WITH BIT13 
edee 013162 o20000 BIT13 

2024 & MOV STMDAT, ADAC] ;/ PUT DATA FROM $*MDAT TO DEVICE REG DAC! 
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ORLPB.P11 T64 ADJUSTMENT ROUTINES FOR DAC O - 1 SEQ 00S3 

202eS 013174 1O04HO1 TYPE 
2026 013176 Od020601 R33 ;TELL OPR. TO ADJUST R39 
gpe7 013200 004737 013734 JSR PC, CSPACE :WAIT FOR OPR. TO TYPE “SPACE” 

2029 ;DAC O D/A FUNCT LON CHECK 
2030 013204 O0O4S37 O:Slie JSR RS ,FUNDAC ;GO TO DAC FUNCTION SUB. 
203! Q13e210 901540 DACO 
g035 O13ele goons! CHS1 

2034 ;DAC 1 D/R FUNCTION CHECK 
2035 O13e214 QO04S37 LYISlle JSR RS , FUNDAC 
2036 Ol3ee0 001542 DAC! 
e038 Ol3e22 o000Se CHS2 

2039 gS SE 3G SE SE SE 30 38 30 a6 6 06 3 0 0 96 0 8 0 EE a a a a 
e040 IRTEST 6S ADJUSTME!, ROUTINES FOR DAC 2 - 3 
2041 © SE 36 36 SESE SE SE SE SE Ee SE SEE EE SE EE SE HE HEME EE HE HEE HE EE EE EERE EER ES 
2042 013224 900004 +4T65: SCOPE 
2043 O13e26 012737 OO0001 001166 MOV #1,STIMES ;;D0 1 ITERATION 
2044 ;NOW DO DAC 2 AN 0°3 
20O4S 013234 10440! TYPE 
2046 013236 017651 SELDe3 
2047 ;OFFSET ADJUST TOR DAC 2 
2048 013240 O004S37 014S3e JSR RS, SNOVLT ;LOAD E.0.C 
2049 013244 9020760 NSOO0O0 
g020 0132468 012737 oooo00 001534 MOV #0, STMOAT ;LOAD DAC VALUE 

20Se2 ;% MOV STMDAT , IBAC2 37 PUT 0A8 FROM STMOAT TO DEVICE REG DACC 
2053 013264 004537 014704 JSR RS, CROSS LOAD THE RELAYS WITH BITLY!'BIT13 
2054 013270 O60000 BIT14Y!BIT13 

e0S6 O13272 104401 TYPE 
e0S7 013274 g0004e 42 ;TELL OPR. TO ADJUST RY¥e2 
5028 013276 004737 013734 JSR PC, CSPACE ‘WAIT FOR OPR. TO TYPE "SPACE" 

g060 ;OFFSET ADJUST FOR DAC 3 

e062 7% MOV STMDAT , ADAC3 :7 PUT DATA FROM STMOAT TO DEVICE REG DAC3 
2063 O1331e 004537 014704 JSR RS, CROSS ;LOAD THE RELAYS WITH BIT13 
c0b4 013316 de0000 BIT13 

2066 5% MOV STMDAT, ADAC3 :7 PUT DATA FROM S$TMDAT TO DEVICE REG DAC3 
e067 013330 1044O1 TYPE 
2068 013332 Od20467 RYY ;TELL OPR. TO ADJUST RYY 
Sosa 013334 004737 013734 JSR PC, CSPACE ‘WAIT FOR OPR. TO TYPE "SPACE 

2071 ;GAIN ADJUST FOR DAC 2 
2072 013340 O04S37 014S3e JSR RS, SNOVLT 
2073 O13344 020773 P49976 
te 013346 012737 007777 O01534 MOV #7777, STMDAT :LOAD DAC e2 

2076 5% MOV STMDAT, ADACE 3“ PUT OATA FROM STMDAT TO DEVICE REG DACe 
004S37 014704 JSR RS. CROSS ;LOAD THE RELAYS WITH BITLY!BIT13 4 

O 060000 BITLY!BIT13 
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ORLPB.Pil T6S ADJUSTMENT ROUTINES FOR DAC 2 - 3 SEQ OOS4 

2079 

ecBt nye tee Rage TELL OPR. TO ADJUST RY1 
308 013376 004737 013734 ISR PC, CSPACE :WAIT FOR OPR. TO TYPE “SPACE” 

2084 :GAIN ADJUST FOR OAC 3 

Sper giguie posgaz 014704 Ge | RETBRDREOPCS +7 PUT OFTB EPO SEDR BPR BERGE OFC sbie BLRNIE 883886 fa * : 
2090 013420 104401 TYPE 
2091 013422 9020713 R43 ;TELL OPR. TO ADJUST R43 
e03¢ 0134e4 004737 013734 JSR PC, CSPACE twAIT FOR OPR. TO TYPE “SPACE” 

e034 ;DAC 2 D/A FUNCTION CHECK 

2096 013430 004537 O15112 JSR RS, FUNDAC 
2097 013434 OO01544 pace 
2038 013436 000051 CHS1 

2100 ;DAC 3 D/A FUNCTION CHECK 

2102 013440 004S37 O15112 JSR RS, FUNDAC 
2103 013444 001546 oAC3 
e104 013446 9ao00se2 CHS2 

2106 0134SO 104401 TYPE 
2107 O134S2 017716 CALDON 
2108 0134S4Y 000137 0O114S6 IMP AUTCAL 

2110 013460 O22626 AUTRAP: CMP (SP)+, (SP)+ 
2111 013462 012737 oo0006 o00004 MOV #6, ERRVEC 
elle 013476 104401 TYPE 
2113 013472 Oe0lb2 AUTOER 
2114 013474 000137 002430 IMP CTRLC 
e118 -SBTTL MANUAL LOGIC TEST 

2117 O13S00 012706 001100 MANUL: MOV SSTACK, SP ;LOAD STACK 
2118 013504 004737 O02072 JSR PC, LDTRAP ‘LOAD BUS ADDRESS 
2119 013510 104401 TYPE 
2120 013512 017755 MANHED 
2121 013514 004737 013672 1S: JSR PC,ACTRLC ;TESt FOR CTRL C 
2le2 013520 104407 CKSWR 
2123 01 3e¢¢ 17700 16S412 MOV QSWR, RO sREAD THE SWITCHES 
21le4 013 10001 MOV RO,RI > COPY 
2125 013530 042700 017777 BIC #17777,RO *MASK OFF BITS 
gee 013534 901003 BNE 2s ?BR IF NOT OAC O 

1°07 013536 013702 001540 MOV DACO, Re ;LOAD DAC O BUS ADORESS 
2128 013542 ooo4e4 BR 10$ 
2129 013544 022700 o20000 2s: CMP #8IT13,RO ;TEST FOR DAC 1 
2130 013550 001003 BNE 3$ ‘BR IF NOT 
2131 013552 013702 o01S4e MOV DAC1,R2 ?LOAD DAC 1 BUS ADDRESS 
2132 013556 O00416 BR 10% 
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ORLPB.P11 MANUAL LOGIC TEST SEQ OOSS 

2133 013560 O2e700 Oo40000 38: CMP #BIT14,RO ; TEST FOR DAC e@ 
2134 QO13564 001003 BNE 4§ ;BR IF_NOT 
2135 013298 O4al0 O01S44 MOV DACe, Re ;LOAD DAC 2 BUS ADDRESS 
2136 1 41 BR 10$ 
e132 Di srd rata 060009 4§: GNE aBIT14¢B1T13, RO i TES t FOR OAC 3 

#138 Oi 3e08 B490 001S46 MOV DACS, Re ;LOAD DAC 3 BUS ADDRESS 
2140 013606 Q00402 BR 10$ 
etait 013610 013702 001536 S$: MOV STAT,Re ;LOAD STATUS REG 8US ADDRESS 

2143 013614 010137 OO011e4 108: MOV R1,$GOOAT 
a 013620 010237 O0011e6 MOV Re, SBODAT 

2146 ;% MOV SGODAT,aSBDDAT ;/7 PUT DATA FROM S$GODAT TO DEViICE REG SBDDAT 
2147 013634 013703 001532 MOV DELAY ,R3 ;PRESET THE DELAY 
2148 013640 005303 118: DEC R3 ; DELAY 
2149 O1364e 9001376 BNE 11$ 
Step 013644 005037 001124 CLR SGODAT ;CLEAR THE REGISTER 

21Se i® MOV SGODAT, aSBDDAT ;:7 PUT DATA FROM S$GDOAT TO DEVICE REG SBDDAT 
21$3 013660 G13703 001532 MOV DELAY, R3 ;LOAD THE PRESET 
2154 013664 005303 128: DEC R3 ; DELAY 
21SS 013666 001376 BNE ¥=4) 
giag 013670 000711 BR 1$ 

sts ;TEST FOR CTRL C -- DONT WAIT 

2160 O01367e 108777 165246 ACTRLC: TSTB a$TKS ; INPUT FLAG ? 
2161 O13676 100614 BPL 1$ ;NO 
ele 913700 017737 16Se42 013732 MOV @a$TKB, 108 ;READ THE CHARACTER 
2163 O13706 O4e"37 177600 013732 BIC #177600, 10% 
2164 QO13714 Qe2z737 O00003 013732 CMP #3,10$ ;TEST FOR CTRL C 
2165 Q13722 001002 BNE 1$ ; IF NOT 
2166 QO13724 000137 002430 JMP CTRLC 
e167 Q13730 000207 1$: RTS PC ;EXIT 
cies 013732 000000 10S: 0 

giz0 ;WAIT FOR A “SPACE” CHARACTER 

2i7e 013734 105777 165204 CSPACE: TSTB aSTKS :WAIT FOR CHPR 
2173 013740 100375 BPL CSPACE 
2174 QO13742 QO17737 165200 014012 MOV a$TKB, 108 ;READ CHAP 
2175 013750 O4e737 177600 O1401e2 BIC #177600, 10S ; MASK 
21768 Q13756 Oee737 O00003 O1401e CMP #3, 108 ;TEST FOR CTRL 
2177 013764 001002 BNE 1$ 
2178 013768 00137 002430 JMP CTRLC 
2179 +0137 2e737 QOOOO4O O140le 18: CMP #40, 10S ; TEST FOR SPACE 
2180 O14000 001001 BNE es 
2181 Q1400e 000207 RTS PC ;EXIT 
el@> 914004 104401 es: TYPE 
218s 914006 017517 QMARK 
gi8a 014010 000751 BR CSPACE 

2186 J140ie ooo0000 108: 0 
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1-DRLPB-A 
MANUAL 

012706 
004737 
10440" 
004737 
017700 
010037 

000750 

012706 
004737 
104407 
004737 
017700 
004737 
005000 
004737 
00076S 

012700 
005300 
100376 
000207 

104407 
032777 
001461 
012737 

AAL1-K__ DIAGNOSTIC 
LOGIC TEST 

001100 CALDAC: 
002072 

18: 
013672 
16510¢ 
001534 

3% 

5% 

, 

;% 

001100 DYNCAL: 
002072 

1$: 
013672 
16S01e 
014142 

014142 

108: 

;* 

;% 

3% 

3% 

o000e0 
11S 

CLRVC: 
ooo04o =164714 

002000 001534 

EOS 
MACY11 270654) 14-DEC-77 20:20 PAGE 43 

-SBTTL MANUAL DAC CALIBRATION 

STACK, SP ;LOAD STACK POINTER 
PC, LOTRAP ;LOAD BUS ADDRESSES 

; TEST FOR CTRL G 
PC, ACTRLC ?TEST FOR CTRL C 
JSHR, RO ‘READ SWITCHES 
RO, StMDAT *LOAD DAC #0 

STMDAT, ADACO 

STMDAT, JDACI 

STMDAT, JDAC2 

STMDAT, ADAC3 
1s 

37 PUT DATA FROM STMDAT TO DEVICE REG DACO 

;7 PUT DATA FROM STMdAT TO DEVICE REG DACIL 

;7 PUT DATA FROM STMDAT TO DEVICE REG DACe 

;7 PUT DATA FROM STMDAT TO DEVICE REG DAC3 

DYNAMIC DAC CALIBRATION 

STACK, SP jLOAD STACK POINTER 
PC, LOTRAP OAD BUS ADDRESSES 

iTeeT FOR CTRL G 
PC,ACTRLC :TEST FOR CTRL C 
aSWR.RO ;READ SWR 
pc, 1s ;LORO THE SWR VALUE TO ALL DACS 
RO’ :CLEAR RO 
PC, 108 ?LOAD ALL DAC’S WITH O 

;7 PUT DATA FROM STMDAT TO DEVICE REG DACO 

;7 PUT DATA FROM STMDAT TO DEVICE REG DAC! 

;7 PUT DATA FROM STMDAT TO DEVICE REG DACe 

;7 PUT DATA FROM STMDAT TO DEVICE REG 0A3 
; LORD DELAY COUNTER 

RO 
11$ WAIT 
PC 

STMDAT , IDACO 

STMOAT, JDAC1 

STMDAT , IDACe 

STMDAT , IDAC3 
#20,RO 

SUBROUTINE TO ERASE STORAGE SCOPE SCREEN 

#BITS,dSWR ;TEST SR BIT S 
3$ *BR_ IF NOT A STORAGE SCOPE 
#BIT10,STMDAT 7ERASE THE SCREEN 

STMDAT,aASTAT ;7 PUT DATA FROM STMOAT TO DEVICE REG STAT 

SEQ 00S6 
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ORLPB.P11 SUBROUTINE 70 ERASE STORAGE SCOPE SCREEN SEQ 0057 

2241 5% MOV STAT, STMDAT ;/READ DEVICE REG STAT,PUT DATA IN STMDAT. 
ecte 014254 0S2737 010000 001534 BIS #BIT12, STMDAT 

244 1% MOV STMDAT, ISTAT ;7 PUT DATA FROM STMDAT TO DEVICE REG STAT 
2245 014272 012700 o00020 MOV #20,RO :SET UP DELAY 
2246 014276 O0S001 CLR 1 
2247 014300 032777 OO0D04O 164632 1S: BIT #8I1TS, aSWR ;TEST IF NOT STORAGE SCOPE 
ecg 014306 001430 BEQ 3$ 

2250 5% MOV STAT, STMDAT ;/READ DEVICE REG STAT,PUT DATA IN STMDAT. 
2°51 014320 105737 001534 TSTB $TmpaAt 
22eSe 014304 100421 BMI 35 ;BRANCH IF SET 
2°53 014326 005301 DEC Ri > DELAY 
2254 014330 001363 BNE 1$ 
2255 14332 004737 013672 JSR PC, ACTRLC ;TEST FOR CTRL C 
2256 014336 005300 DEC RO ? DELAY 
2257 014340 001357 BNE 1$ 
2°58 O1434e 037727 164572 010000 BIT aSuR, #SW12 ;TEST INHIBIT PRINTOUT 
2259 014350 001002 BNE 2s 
2260 014352 10440! TYPE 
2261 014354 016135 MES3 
2262 014356 104407 2s: CKSWR ;TESt FOR CTRL C 
2263 014360 005777 164SS4 TST aSWR : TEST JSWR 
2264 014364 100001 BPL 33 
2265 014366 o00000 HALT ;ERASE RETURN FAILED TO SET READY 
ecbe 014370 9000207 3S: RTS PC 

2268 .SBTTL SUBROUTINE TO DRAW A HORIZONTAL LINE 
ecb9 014372 012737 O00000 001534 LOADVC: MOV #0, STMDAT -CLEAR STATUS 

2271 # MOV STMDAT, aSTAT ;/ PUT GATA FROM STMdAT TO DEVICE REG STAT 
2272 O14410 012737 007777 021156 MOV 97777, TEMP IL 
2e73 O14416 013700 001536 MOV STAT. RO 
2274 O14422 032777 900010 164510 BIT #SWO3, ISWR ;TESt SR BIT 3 
2275 014430 O0140S BEQ 4g “BR IF DAC #0 AND 1 
2e76 014432 013701 O01S44 MOV DAC2,R1 ;LOAD x AXIS 
2277 014436 013702 001546 MOV DAC3;Re ;LOAD Y AXIS 
2278 O14442 900404 BR S$ 
2279 ~O14444 013701 oO01540 4$: MOV DACO,R1 
2°80 O144S0 013702 001542 MOV DACL’Re 
2281 O14454 012716 oO02000 Ss: MOV eBItio..o) :SET STORE MODE 
2eBe O14460 0139712 O211S6 MOV TEMPI, t2) 
2283 O14464 012711 007777 1$: MOV 87777, (1) 
2284 014470 O00402 BR 3S 
2285S 014472 162711 oO00010 25: SUB #10, (1) 
2286 014476 OO0S210 35: INC (0) 
2287 O14SO0 105710 TSTB (0) 
2°88 O14S02 100376 BPL .-2 
2°89 014504 Oe2711 o00007 CMP $7,(1) 
2290 014510 001370 BNE 2s 
2°91 O14S512 104407 CKSWR ;TESt FOR CTRL G 
2°32 014514 004737 013672 JSR PC, ACTRLC ;TEST FOR CTRL C 
2293 014520 162712 O00010 SUB 810, (2) 
22394 914524 100357 BPL 1$ 



MATNOEC-11-ORLPB-A 
ORLPB.P11 

ee9S 014S26 
2293 
2ee97 =014S30 
ee 
22939 
2300 
2301 
230e 
2303 
2304 
2305 
2306 
2307 
2308 
2309 
2310 
2311 Q14S3e 
e3le 014534 
2313 014S36 
2314 O14S4O 
2315 O14S4e 
2316 
2317 
2318 014556 
2319 014S6e 
2320 014564 
e3el 
2322 
23e3 014576 
2324 
23eS 
e3e6 014614 
23e7 014620 
23e8 O0146ee 
2329 
2330 
2331 014634 
2332 
2333 
2334 014652 
2335 
2336 O146S4 
2337 014660 
2338 
2339 
2340 014676 
e341 014700 
e342 014702 
2343 
2344 014704 
e345 014710 
2346 O14716 
2347 

SUBROUTINE TO DRAW A 

000e07 

167772 

052737 

000730 

012701 
012737 

005301 
001376 
oo00e0S 

012537 
0S2737 
013737 

AALI-K_ DIAGNOSTIC 
HORIZONTAL LINE 

001S34 

001000 

o00e00 

001000 

000200 

o00000 
000177 

001534 

001534 

00153" 

RTS 

FIL2: 

SNDVLT: MOV 
es: MOVB 

MACY11 27(654) 

167772 

; SUBROUTINE TO LORD THE 
:DATA FORMAT IS: 

GOS 
14-DEC-77 20:20 PAGE 45 

PC 

sOR11-C OUTPUT CONTROL REGISTER 

EDC VOLTAGE 
STX 
P OR N 
N VOLTS 
g TENTHS VOLTS 

0 
fe) 
0 
Vv VOLTS 
ETX 

(RS)+,RO ;LOAD , POINTER 
(RO)+'R1 :GET A BYTE 
3S ‘BR IF TERM. 
R1 :CONVERT IT 
R1,STMDAT *LOAD FUNNY DATA BYTE 

STMDAT, AFILZ ;/ PUT DATA FROM STMDAT TO DEVICE REG FILZ 
#1000,R1 ;LOAD DELAY 
R1 ;DELAY 
S$ 

@FILZ,STMDAT ; READ DEVICE REG FILZ2,PUT DATA IN STMDAT. 
#BIT7, STMOAT 

STMOAT, AFILZ :/ PUT DATA FROM STMDAT TO DEVICE REG FILZ 
#1000,R1 ;LOAD DELAY COUNT 
RI DELAY 
1$ 

aFILZ, $TMDAT ; “READ DEViCE REG FILZ.PUT DATA IN STMDAT. 
#8177, STMDAT 

STMDAT , aFILZ 
2s 

#0.R1 
#177, STMDAT 

STMDAT, OFILZ 
R1 
4§ 
RS 

(RS)+, 10% 
#177, 1O$ 
10%, $TMDAT 

STMOAT,AFILZ 

;7 PUT DATA FROM STMDAT TO DEVICE REG FILZ 
;00 MORE DATA 

;LOAD DELAY 
;SET BITS 0-6 

;7 PUT DATA FROM STMDAT TO DEVICE REG FILZ 
; DELAY 

;EXIT 

;READ REG. 
;LOAD LOW 7 
:COAD RELAYS 

37 PUT DATA FROM STMOAT TO DEVICE REG FILZ 

BITS 

SEQ O00S8 



MAINDEC-11-ORLPB-A AALI1-K OIAGNOSTIC MACY11 27(6S4) 14-DEC-77 20:20 PAGE 46 
DRLPB.P11 SUBROUTINE TO DRAW A HORIZONTAL LINE SEQ 0059 

4 $4734 790 o0o0001 MOV #1,RO0 ;LOAD DELAY S3c3 iusad = BaESRT CR OR 
2351 O14742 005301 18: DEC R1 ; DELAY 

35 Blinae Babee peg cLay Seq BigsdR BBP 899 BR t BNE? 
2355S 0147S2 O0020S RTS RS ‘EXIT 
2356 014754 QO0000 10S: 
235 “SBTTL TIMER ROUTINE FOR VISUAL TEST PATTERNS 
e358 ; ENTER VIA JSR PC, TIMER 

2360 014756 104407 TIMER: CKSWR 
g3p4 Bin? 0 Qgo47 2 01367 oR PC, ACTRLC ;TESt FOR CTRL C 
gsbe 14764 617737 164150 021150 MOV aSWR, TINSV 

2364 914772 032737 JONYsO 021150 TIMERA: BIT #9178, TIMSV art 1? 

Sip? aptcletehe BRASS 021152 att as ‘Be! Bethe ment TICKS 
2367 015006 9001002 BNE TIMER] 
2368 015010 O6e716 o00002 ADD #2, (6) ;ADD 2 TO sTACK POINTER 
e369 015014 000207 TIMER1: RTS PC } RETURN 

2371 ; SWR 8=1 SELECT TEST TO LOCK ON 
e37¢ : SWR 2-O= TEST NUMBER 

2374 O1SO016 042737 177770 021150 TIMER2: BIC #177770, TIMSV 
237S 015024 006337 9021150 ASL TIMSV 
2376 015030 062737 O1S052 021150 ADD #ROUTPT, TIMSV 
2377 015036 017737 OO4106 021150 MOV aTINSV TImsv 
2378 015044 O22600 CMP (S Poe fo 
e374 015046 060177 o04076 TIMERY: JMP aTim 

2381 01S0S2 007402 ROUTPT: PICO ;DISPLAY A HORIZONTAL LINE 
2382 O1SO0SY oO7S02e PIC1 :DISPLAY A VERTICAL LINE 
$383 O18 S 919024 PIC3 :DISPLAY A SQUARE 

4 61506 10562 PICY :DISPALY A ™x" 
2385 015062 011264 PIC6 : DISPLAY CHARACTER SET 

2387 O15064 013737 O15110 021160 CHTIME: MOV CPTYPE , BRLEV1 
2388 015072 005337 021160 18: DEC BRLEVI 
2389 015076 001403 BEQ 2s 
2390 015100 006337 021152 ASL TICKS 
2391 015104 00077e BR 1$ 
o33¢ 015106 000207 2s: RTS PC 

2334 015110 000001 CPTYPE: 1 

2396 ;DO 32 CONVERSIONS ON EACH PRESET VALUE OF _THE DAC’S 
3337 !AND SUBTRACT THE FIRST RESULT FROM EACH OF THE RESULTS 

2399 015112 013537 015202 FUNDAC: MOV a(RS)+, XDACUT ;GET BUS ADORESS OF ARUT DAC 
e400 O15116 012537 O15142 MOV (RS)+,60$ :GET CHANNEL INPUT FOR ARKG 
2401 015122 012777 GO7600 oD00S2 MOV #7E00' aXDACUT :PRESET THE DAC 
2402 015130 012737 OO76CO O01124 MOV #7600, $GDDR7 +. OAD EXPECTED 



IOS 
MAINDEC-11-DRLPB-A ABL1-K DIAGNOSTIC MACY1: _7(654) L4Y-DEC-77 20:20 PAGE 47 
ORLPB.P1I TIMER ROUTINE FOR VISUAL TEST PATTERNS SEQ 0060 

2403 
2404 015136 004S37 015204 1$: JSR RS, CONVRT ; CONVERT USING ARKG 
e405 015142 000051 608: CHS1 : 

2407 O15144 012737 000010 015420 MOV #10, SPREAD ;LOAD LIMIT 
2408 O151S2 004737 015422 JSR pc, COMPAR :TEST IF WITHIN LIMIT 
2409 015156 ooo401 BR 2s :-BR IF WITHIN 
e410 015160 104016 ERROR 16 :SELECTED DAC HAS A LINEARITY ERROR 

2412 015162 162777 OOO4OO ooonle es: SUB #400, dXDACUT ;UPDATE DAC 
2413 015170 162737 OOO40O OO01124 SUB 8400; SGODAT ‘UPDATE GOOd VALUE 
eui4 015176 001357 BNE 1S ;:8R IF NOT FINISHED 

2416 015200 900000 10S: QO 
2417 0615202 oo00000 XDACUT: O 
e418 » SUBROUTINE TO GET AVERAGE OF 32 CONVERSIONS FROM THE KNOWN GOOd AR 11 

2420 015204 012537 015374 CONVRT: MOV (RS)+, 10$ 
2421 015210 013737 015374 015416 MOV 10$, CHANL 
e422 015216 000337 015374 SWAB 10$ 
e423 015222 912737 000020 015376 MOV #16.,11S 
2424 015230 005037 O1SHie CLR ADEND 
eves 015234 013737 015374 001534 MOV 10$, STMDAT 

2427 .* MOV STMDAT,@GADCS  ;/ PUT DATA FROM STMDAT TO DEVICE REG GADCS 
e128 015252 005237 001534 2s: INC STMDAT 

2430 . MoV STMDAT,IGADCS ;/ PUT DATA FROM STMDAT TO DEVICE REG GADCS 
e431 015266 \$: 

2433 rr’ MOV QGADCS,STMOAT  ;/READ DEVICE REG GADCS,PUT DATA IN STMDAT. 
2434 015276 105737 001534 TSTB STMDAT 
e436 015302 100371 BPL 1S 

2437 + MOV QJGADDBR,STMDAT ;/READ DEVICE REG GADDBR,PUT DATA IN STMOAT. 
2438 015314 063737 001534 oO1S5412 ADD $TMOAT , ADEND 

2440 i MOV STMDAT,IGADDBR ;/ PUT DATA FROM STMDAT TO DEVICE REG GADDBR 
2441 015332 005337 015376 DEC 11S 
e442 015336 001345 BNE 2s 
2443 015340 006237 O1S412 ASR ADEND 
2444 O15344 006237 O15412 ASR ADEND 
44S 015350 006237 O1SH1e ASR ADEND 
2446 015354 006237 O1SH1e ASR ADEND 
2447 015360 005537 O1541e ADC ADEND :ROUND UP 
2448 015364 013737 O1S412e 001126 MOV ADEND , SBDDAT 
e149 015372 000205 RTS RS 

e451 015374 900000 10S: a) 
2452 015376 oo0000 115: 0 
2453 015400 001754 V1754: 1754 
2454 015402 oO000e4 Vou: 24 
2455 015404 170460 GADCS: 170460 
24S6 O15406 170462 GADDBR: 170462 
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170470 

000207 

012601 
012600 
000207 

00S015 

ARL1-K_ DIAGNOSTIC 
TIMER ROUTINE FOR VISUAL TEST PATTERNS 

015420 

oo00de2 

O4¥O41e 

O4eS2e4 

030501 

O46iee 
024460 

052103 
051524 

051505 

040472 
O4Y4SOY 
020131 
024040 
040514 
050117 
047116 
024504 

CHANL : 
SPREAD: 

COMPAR: 

8$: 

93: 

10S: 

TITLE: 

MACY11 27(654) 

170470 

-SBTTL 

ASCII 

-ASCII 

ASCII 

ASCII 

RO,-(SP) 
R1’-(SP) 
$GDDAT, RO 
SBDDAT;R1 
R1,RO 
8$ 
RO 
RO, SPREAD 
10$ 

ASCII MESSAGES 

€15>¢12>¢12>’AALI-K DIAGNOSTIC TEST, 

JOS 
14-DEC-77 20:20 PAGE 48 

SEQ 0061 

;LOAD RO 
;LOAD RI 
; SUBTRACT 

;MAGNITUDE OF DIFF. IN RO 

(MAINDEC-11-DRLPB-AO)*<15>< 12> 

/SELECT TESTS BY TYPING A TWO LETTER 1.D.7¢15><1la> 

7AL :AUTO LOGIC TEST/<15>< 12> 

“AD :AUTO DISPLAY TESt (DISPLAY SCOPE CONNECTED) /<15>< 12> 



KOS 
MATNDEC-11-ORLPB-A AA11-K OIAGNOSTIC MACY11 27(654) 14-DEC-77 20:20 PAGE 49 
ORLPB.PI1 ASCII MESSAGES SEQ 0062 

2S11l Q15732 oO0S01S 
eSle 018734 O46115 9035011 O40515 -ASCIT /ML :MANUAL LOGIC TEST (SWR 15-13 = REGISTER 12-0 = DATAI7<15><1la> 
2S13 015742 052516 O46101 O46040 
2514 Q15750 043517 041511 OSe040 
eS1S 015756 OSiS0S OedleY 051450 
2516 018764 OQSile? O3044O Oeb46S 
2517 Ot 031461 O3644O OS1040 
e518 Q16 O4 OS1S11 OQ4eSe4 
2519 0160068 OeOlee Q3044O O2b46e 

aCe male 
eSee 016027 11S QO4SO4% O4647e -ASCIIT /MD :MANUAL DISPLAY (NO DISPLAY SCOPE)7<15><12> 
2eSe3 Q16034 047101 QO40SeS O02e0114 
2eSe4 OL pote O44SO4 OS01le3 O40514 
eSeS 0160 0131 70 020117 
eSe& 016056 O44S04 OS0le3 O40514 

g55,, Gitte Clas Gulseg 080117 
eSe9 016076 041515 035011 CY4OS1S -ASCIT /MC :MANUAL CALIBRATION LOOP/<15><12> 
2530 016104 O52516 O46101 O414HO 
2531 Ol611le O46101 O4i111 O4OSee 
2S3e 016120 O44Se4 O47117 O46040 

sea Geiss Oey Sega wets 742 
2eS3S 016135 015 QY¥e4le O4OSee MES: ASCIZ <15><12>"ERASE RETURN FAILED TO SET READY"<15><12> 
2S36 Ol6142 O4eSe3 OSi040 OS210S 
2537 016150 OS511eS 020116 O40506 
2538 016156 O46111 O4210S OS2040 
2$39 016164 020117 O4eSe3 OeOleY 

Sei GELS isaeg HEIDI bss 
eS4e Ol6202 O0S01S QO41iS23 OSO117 MESE: -ASCIZ ¢«15><12>*SCOPE ADJUSTMENT TEST’ 
2543 O16210 Gedl1JS O4e101 OSeSle 

seis BIEEIS Bsic Biteie Bes 
eS46 Olbe32 Q0S01 Oa3e3 O34122 MESIS: .ASCII ¢15><12>/’SWR8 AND O THRU 2 CONTROL PATTERN’<15><1e> 
eS47 O16240 O4044 2116 O30040 
eS48 QO162e46 OS204O 051110 Oe0lieS 
eS49 O16e2S4 Qed06e 047503 OS2116 
eSSO Olbebe2 7See Ge0il4 O40S20 
sped D16870 oseies 05110S 006516 

eSS3 016277 123 O51127 041040 -ASCII ’SWR BIT 3 SELECTS DAC O+1 OR DAC 2+3’<15><la> 
eSS4¥ 016304 OSel1ii O3144O OS1440 
essS O163ie O4610S 041505 O0S1S2e4 
eSS6 016320 O4204O0 041501 030040 
e557 016326 O304S3 O4744O0 O20lee 

see8 BIG Rigen eos deste 
2560 016345 123 OS1127 O41040 -ASCII /SWR BIT S SELECTS STORAGE SCOPE MODE/<15><1le> 
eS61 Q163Se OSei11 O3e44O OS1440 
eS6e 016360 O4610S 041505 051524 
2563 016366 OS144O O47S52e4% Q40S2e 
eS64 016374 042507 OS144O0 047503 



LOS 
MAINDEC-11-DRLPB-A AA11-K OIAGNOSTIC MACY11 27(6S54) 14-DEC-77 20:20 PAGE SO 
ORLPB.Pil ASCII MESSAGES SEQ 0063 

S565 BIENOS BYzERD OMeyug ONeL17 
2567 Oi bi43 123 Oaiiez 041040 -ASCII /SWR BIT 7 ENABLES VERTICAL SETTLING TESt’<15>< 12> 
2568 164 OSel1l 44Q 042440 
eS69 O164e6 O40S16 O4610e 051505 
2eS70 016434 O53040 O0S$110S O44Se4 
eS71 016442 O40S03 9020114 O4eSe3 
eS7e 0164SO OSelieY O44S14 OQ43S16 
se73 ote Pa ose0tg oSisoS O006Se4 

$75 Bie4 S 135 OS11e7 041040 .ASCIZ /SWR BIT 9 SELECTS TWO’S COMPLEMENT DISPLAY MODE7<1S-<1e> 
eS76 016472 OS2111 O3444O O51440 
e$77 016500 O4610S O4150S OS15e4 
eS78 016506 OS2040 O47Se7 OS1447 
2579 Oibai4 Ouedd O46Si7 046120 
eS80 O16See ONES 04710S O201e4 
2581 016530 O44S04 O501le3 O40514 
e58e 916536 020131 047515 O4eS04 
2583 O16S44 005015 O00 
2584 016547 123 O4O0Se4% OS5S2eSe4 EMI: -ASCIZ /STATUS REGISTER IN ERROR/ 
e585 0165S4 Oe0ie3 OYeSee O44S07 
eS86 O16S62 OSele3 O5110S O44440 
e587 016570 Qe0116 O5110S O47See 
e588 016876 9d00122 
2589 016600 O40S04 030103 OSi1040 EMe: -ASCIZ /DACO REGISTER IN ERROR/ 
eS390 016606 043505 051511 O4eSe4 
2591 016614 OQedlee O47111 O4¥e4HO 
eS3e Olb622e OSllee OS1117 ooo 
2e$33 O1b6e7 1 04iSO1 Oe0061 EM3: -ASCIZ /DAC1 REGISTER IN ERROR/ 
2eS94 016634 O4eSee O44S07 O0Se2le23 

soe GIES slits HO SeOHls 
2eS397 016656 Baosa4 83110 OSi040 EMH: -ASCIZ /DAC2 REGISTER IN ERRORY 
2598 016664 0435 05 S11 Q4eSe4 
e539 016672 O20le 4711 042440 
e600 016700 OSilee OS111 0 
2601 0167058 104 041501 O20063 EMS: -ASCIZ /DACS REGISTER IN ERROR/ 
e602 O1671le OY¥eSee O44SO7 052123 

geht Giese elite HNO Geatls 
e605 016734 QO40S01 O30461 O4SYSS EME: -ASCIZ /AALI-K FAILED TO INTERRUPT’ 
e606 O1674e O43040 O44SO1 O4eS14 
e607 016750 020104 O47S2e4 044440 
e608 016756 OSe116 051105 OSeSee 
e609 016764 dSe2ie0 og0 
2610 016767 101 Q30501 Qe6461 €EN7: -ASCIZ /AALI-K INTERRUPTED IN ERROR/ 
2611 016774 Q20113 047111 OYeSe4 
e61e 017002 OSilee OS501eS O4eSe4 
2613 017010 O20104 O47111 O4%2440 
2614 017016 OSi1lee OS1117 ood 
2615 017023 102 051525 OS204O EM1O: -ASCIZ /BUS TIME-OUT WHEN REFERENCING THE AAL1-K/ 
2616 017030 046511 OcebS0S 0SeS17 
2617 017036 Qe0le4 O441e7 047105 
2618 017044 051040 043105 051105 



MAINDEC-11-DRLPB-A AALI-K 
ORLPB.P11 ASCII MESSAGES 

al 

“26 17 4710 44S03 

shed BI7BE5 Gsobag tyesi0 ce 

262 815888 Bapeat BsRdet 
2623 017102 OS1040 o40SO0S 
2624 O17110 Bi 32 sat 

sese Bt5t48 Sits } 
2627 017130 OS144O O50125 
628 017136 O20131 047526 
2629 O17144 O4 S 9108 
2630 917152 Oe 1 4 11h 
2631 017160 il 15 
2632 017166 O47117 OeC10S 
2633 O17174 O20124 O44124 
2634 O17202 OS2504 OS212e3 
2635 017207 104 30501 
2636 O17714 O2011 Q7514 
2637 Ol7e2e2 020103 044523 
2638 017230 O46101 O44040 
2639 017236 020110 052517 
2640 O1 7844 52125 BOD 
2641 O172S2 O47514 le 
e642 017256 O4050!1 O30461 
2643 017264 O46040 043517 
2644 017272 OS144O0 043S!1 
2645 (17300 9 0114 O47€,4 
264 gi 3308 17. 057.24 
264 17314 (C*2040 Gco1I7 
2648 017322 044107 ale ,0) 

seer giesde «guedsa §BsBtbe d 

e6si 01734 B35°84 8S £94 
2652 017346 O29101 O44S14 
2€53 017354 OSI101 052111 
2654 017362 O5110S 047522 

seep GLUE BLIGE abuse 
2657 017404 Bahaad 4] d 
2658 O174'? OS2103 O20040 
2659 017420 O40SO02 OO0ICY 
2660 O174e4 051105 050122 

seek BITSSS GHA SeayUl 
266 17446 O41111 651501 
2664 O17454 O20043 O44506 
2665 017462 OO4S2e4 020043 
2666 917470 5001 ? 
2667 017472 116S oso122 
2668 017500 O41111 O51501 
2669 O17506 047507 O42117 
2670 017514 oO42101 000 

2672 017517 015 Ole 

DIAGNOSTIC 

043516 
040440 

020117 

O4S4SS 

020040 

004S03 

SHER 
oo 295 
047516 

004S03 
004S0S 
041011 

077 

EM11: 

EMte: 

EM13: 

EM14: 

EMIS: 

EM16: 

OH1: 

DH6: 

OH13: 

OH14: 

QMARK: 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-BYTE 

MOS 
MACY11 27(654) 14-DEC-77 20:20 PAGE Sl 

/AALI-K READY BIT ERROR/ 

/POWER SUPPLY VOLTAGE WAS INCORRECT/ 

/ONE BIT THE DUST/ 

/ARLI-K LOGIC SIGNAL HIGH OUTPUT TO LOW/ 

/ARL1-K LOGIC SIGNAL LOW OUTPUT TO HIGH/ 

/SELECTED DAC HAS A LINEARITY ERROR’ 

ZERRPC IBASE EXPECT BAD’ 

ZERRPC IBASE/ 

ZERRPC IBASE # FIRST & NOW/ 

ZERRPC IBASE GOOD BAD/ 

15,12,77,15,12,0 

SEQ 0064 



MAINDEC-11-DRLPB-A 
ORLPB.P11 

2673 O17S2ee 
2674 = 9017S25 
2675 017530 
2676 O17533 
e677 017535 
2678 O17S4e 
2679 +Q175S0 
e680 017556 
e681 017557 
e682 017564 
e683 017572 
2684 017600 
e68S 017601 
2686 017604 
e687 017606 
2688 017614 
e689 017622 
2690 017630 
e691 017636 
2692 017644 
e693 017651 
2694 0176S3 
e695 017660 
2696 017666 
2697 017674 
2698 017702 
2699 017710 
2700 017716 
2701 017720 
270e 017726 
2703 017734 
e704 O17742 
2705 017750 
e706 017755 
2707 017757 
2708 Q17764 
e709 O1777e 
2710 Qe20000 
2711 Ge0006 
271e O20014 
2713 020015 
2714 dQ2e002e2 
2715S 020030 
2716 Q20036 
2717 Oed044 
2718 Q200S2 
2719 Q20060 
2720 O20066 
e721 020074 
2e7e2 020075 
2723 020076 
2724 020100 
2725 020106 
2726 020114 
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AAl 1-K 
ASCII MESSAGES 

0 
047Se2e 
042040 
O4eSe4 

024470 
030501 
024Se3 

DIAGNOSTIC 

000 
01S 
000 

051107 
0S210S 
G20104 

020040 
026461 
020040 

000 

0S$3Se3 
052040 
042514 
041501 
042116 

ejele) 

051440 
020110 
046105 
O40S04 
047101 
ooo00le 

041440 
O4OS2e 
04144Q 
0Se10S 

000 

032461 

041440 
040S2e 
024040 

CONT >: 

FOUND1: 

FOUNDe: 

SELDOI: 

SELDe3: 

CALDON: 

MANHED: 

AUTOCL: 

-BYTE 

-BYTE 
-ASCIZ 

-ASCIZ 

~ASCTI 

BYTE 
"BYTE 
‘ASCII 

NOS 
MACY11 ¢7(6S4) 14-DEC-77 20:20 PAGE S2 

136,103,15,12,56,0 

15,12 
7PROGRAM DETECTED / 

7(8) AALI-K(S) / 

WITCH TO SELECT DAL O AND 17¢15><¢12> w
e
 

15,12 
7SET SWITCH TO SELECT DAC 2 AND 3/¢15><12> 

15,12 
7AUTO CALIBRATION COMPLETED/<15><12> 

15,12 
7SW 1S-13 SELECT THE REGISTER/<1S><1l2> 

7SW 12-00 ARE LOADED INTO THE SELECTED REGISTER/<15>< 12> 

0 
15,12 
/RUTO CALIBRATION (ARL1-K OPTION TEST AREA ONLY)/ 

SEQ 0006S 
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040SO1 030461 OQO4S4SS 
OY744O OS212e0 047511 

0 -BYTE 15,12,0 
ods 020123 AUTOER: :ASCII ¢1§.<12@>/BUS TRAP WHEN LOADING VOLTAGE OR CHANGING A RELAY’<15><12> 

0 

ia®
) 

N
 

Ww
W 

fu
 

P
R
R
S
R
L
R
8
9
 

f
u
f
u
r
o
f
o
r
f
o
n
n
n
 

O
0
O
N
0
N
0
0
0
0
0
0
 

Oe
 

bme
 

Dme
 
De
me
t 

ban
 
Pe

 
Pa
 

Be
 

O
O
 

R
R
O
S
 

P
i
a
n
 

E
N
O
U
I
O
r
H
O
 
L
u
 

£
 

I
N
Q
J
O
Q
R
 
e
e
e
 

O
O
 

oyoeoi -ASCIZ 77? AA11-K OPTION TEST AREA 7? /¢15>¢12> 

2746 O2e0275 OYeS2e Oe 037477 
2747 020304 006411 000 

1 
1 
0 

e749 020310 o0S5015 cara penta R38: -ASCIZ <15>¢12>/7ADJUST R38 FOR A NULL ON THE METER- 

0511 O4O44O 
2e7Se Oe0332 O47040 O461eS 020114 
2753 Oe0340 047117 OS204O0 042510 
e7S4 020346 one dg O0S210S 051105 

27S6 Oc03°3 Ql O4YO41le OYS104 RYO: -ASCIZ ¢15>¢12>/7ADJUST RYO FOR A NULL ON THE METER/ 

N
O
R
 

M
R
 

-
U
I
N
R
 
E
O
N
S
 

O
r
e
P
 

_
 

—
-
5
t
O
 

~
—
-
O
r
n
 

e759 020376 020101 OS2516 046114 
2760 Oe04O4 O47440 Oe0116 O44124 
sobl pegs pe0i05 O4eSiS 042524 

2763 OeO4ee OOSO1S O42101 OS251e Ree: -ASCIZ ¢15>¢12>7ADJUST Ree FOR A NULL ON THE METER’ 
2764 020430 OSele3 OS1040 031062 
2765 O20436 O43040 051117 O4O44O 
2766 OeO444 O4704O0 O4612S O20114 
2767 OeO4Se 047117 OS2040 042510 
2768 Oe0460 O46440 OS210S5 051105 

2770 Oe0467 0iS OY4YO4le GYS104 RY4: -ASCIZ ¢15><12>7ADJUST R44 FOR A NULL ON THE METER/ 
e771 O20474 O51SeS d20124 A3ele22 
2772 Oe0S0e O20064 047508 OdeDlee 
2773 O20510 Oe0l0i OS2516 O46114 

044124 
042524 

OSeSle R37: -ASCIZ <15>¢12>/ADJUST R37 FOR A NULL ON THE METER/ 

e780 Oe0SS& 047040 O46 020114 
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e781 O20564 047117 OS204O O4eS510 
e78e Oe0S72 O4644O0 OSe1i0S 051105 
2783 O20600 000 
s7ed 05060) os 1242 RAO AE O97 884 R39: -ASCIZ ¢15>¢12>/7ADJUST R39 FOR A NULL ON THE METER/ 

786 Oe0614 Qe0071 047506 OeODlee 
02062 O46114 

O44124 
O4eSe4 

OSeSle RY1: -ASCIZ ¢15><12>7ADJUST R41 FOR A NULL ON THE METERY 

E
U
K
 

L
O
 

e
e
r
 

O
W
N
O
—
 

W
I
T
O
M
 

oO
 

Ww
 

(7
) 
£
 

on
 

£ 

‘ O06 
27% nage ein As OSeiOS 051105 

27398 020713 01S Q4O4¥le O4S104 R43: -ASCIZ ¢15>¢12>/7ADJUST R43 FOR A NULL ON THE METER/ 
2799 020720 OS1SeS OedleY O3elee 
e800 O0e072e6 Oe0063 047506 OeDlee 
2801 020734 O20101 QOSeSi& O46114 
2e80e Oe074¥e OY¥744O 020116 O44124 
2803 pe asee 02010S O4eSiS OY4eSe4 

2805 000001 STX=1 
2806 000003 ETX=3 
2807 020760 001 NSOOOO: .BYTE STX 
2808 020761 116 030065 030060 "ASCII 7NSOOO0OV/ 
2809 020766 030060 126 
2810 020771 003 fateya) .BYTE €ETX,O 
2811 020773 O01 P4Y9976: [BYTE STX 
e812 020774 032120 034471 033067 "ASCII 7P499760V/ 
2813 Oe1002 0653060 
2814 C2104 003 000 -BYTE ETX,0 

2816 921006 001116 001536 001124 O71: SERRPC, STAT, SGDDAT, SBDDAT, 0 
2817 Oe1014 001126 o00000 
2818 O2i0e0 OO1116 OO1S40 O01124 DTe: SERRPC, DACO, SGDDAT, SBDDAT, 0 

OU 

$a3 6510 Boi tie 075¥3 001124 0T3: SERRPC,DAC1, SGDDAT, SBODAT, 0 
2821 Oe1046 O01126 00000 
2822 O21044 OO1116 O01S44 001124 DTH: SERRPC, DAC2, SGDDAT , SBDDAT, 0 
2823 O210S2 001126 ogc000 
28 a5 168 B83 B8b808 001124 OTS: SERRPC, DAC3, SGDDAT , SBDDAT, 0 

OU 

2826 021070 OO1116 001536 00000 OTE: SERRPC, STAT,O 
2827 021076 OO1116 001536 021164 D113:  SERRPC,STAT;EVER, SUNIT,O 
2828 O21104 001206 o00000 
2829 081110 OO11i6 001535 oo1124 OTL: SERRPC, STAT, SGDDAT, SBODAT,O 
2830 021116 GO11 000 
2831 021122 000000 000000 oD0000 oFO: 0,0,0,0,0,0,0,0 
e83e 021130 O00000 o00000 oxD0000 
2833 021136 o000000 ang0000 
2834 021142 oaogd0000 LOW 0 
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e835 O2ii4¥4 o00000 HIGH: 0 
2836 021146 O00010 INCR: 10 
2837 021150 o000000 TIMSV: QO 
2838 0211Se 000000 TICKS: Q 
2839 021154  d00000 TEMp: 0 



E06 
MAINDEC-11-DRLPB-A AAL1-K DIAGNOSTIC MACY11 27(654) 14-DEC-77 20:20 PAGE Sb 
ORLPB. P11 ASCII MESSAGES SEQ 0069 

2840 021156 000000 TEMP1: © ; TEMPORARY STORAGE 
2841 O21160 O00000 BRLEVi: 0 
e842 Oell6e 000000 BRLEVe: O 
2843 021164 G00000 EVER: 0 
2844 021166 000000 EVERI: O 
2845 021170 o0000C OPRIN: 0 
2846 021172 O00000 P7CNT: O 
e847 021174 oo0000 P7PNT: O 

2849 .SBTTL CONVERT BINARY TO DECTMAL AND TYPE ROUTINE 
ebsl .3 PTT TIT LITT TT TT TTT TTT TTT TTT STS PTT TTT TT TT TTT TT SET TT TP ETT TTT TET SF 

2a5e : THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A S-DIGIT 
2853 :¥SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER THE 
2854 !#NUMBER IS POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE TYPED 
28ss :¥BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE 
2856 ?#REPLACED WITH SPACES. 
2857 #CALL: 
ease 1a MOV NUM, - (SP) ;;PUT_THE BINARY NUMBER ON THE STACK 
2959 te TYPDS !!GO TO THE ROUTINE 

2861 O21176 STYPDS: 
2862 021176 010046 MOV RO, -(SP) ;;PUSH RO ON STACK 
2863 021200 010146 MOV R1;~(S5P) ::PUSH R1 ON STACK 
2864 Oele0e 010246 MOV Re; ~(SP) ?;PUSH Re ON STACK 
2865 O2le04 O10346 MOV R3,-(5P) >$PUSH R3 ON STACK 
2866 021206 10546 MOV RS‘ -(SP) 7;PUSH_RS ON STACK 
2867 O21210 Ole746 O0200 MOV #20200, -(SP) ?:SET BLANK SWITCH AND SIGN 
2868 021214 016605 0000c0 MOV 20(SP);RS :{GET THE INPUT NU 
2869 Oelee0 100004 BPL 1$ ::8R IF_INPUT IS POS. 
2870 Oelecee oO0S40S NEG RS :!MAKE THE BINARY NUMBER POS. 
€871 OeleeY 112766 o0005S oD0001 MOVB  8’°-, 1(SP) ;7MAKE THE ASCII NUMBER NEG. 
2872 Oelese 05000 18: CLR RO ::ZERO THE CONSTANTS INDEX 
2873 Oele34 012703 ael4le MOV #S$OBLK,R3 :!SETUP THE OUTPUT POINTER 
2874 Oele4o 112723 OO0040 MOVB = #’._—«, (RQ) + 1:SET THE FIRST CHARACTER TO A BLANK 
2875 Oele44 oosOo2 2s: CLR Re :iCLEAR THE BCD NUMBER 
2876 O2le46 01600! o21402 MOV $OTBL(RO),RI1 :$GET THE CONSTANT 
2877 OeleSe 160105 3$: SUB R1,RS ‘:FORM THIS BCD DIGIT 
2878 Oeles4¥ d02e402 BLT 4§ :;BR IF DONe 
2879 OeleS6 O0S20e INC Re !; INCREASE THE BCD DIGIT BY 1 
2880 021260 000774 BR 3$ 
2881 Oelebe 060105 4: ADD R1,RS ;;ADD BACK THE CONSTANT 
2862 O2l264 905702 TST Re !ICHECK IF BCD OIGIT=0 
2683 Oelebe 601002 BNE o$ !tFALL THROUGH IF 0 
ee84 021270 105716 TSTB ss CSP) ;7STILL DOING LEADING 0’S? 
2685 021272 100407 BMI 7§ :;BR IF YES 
2886 021274 106316 SS: ASLB (SP) ;3MSD? 
2887 Oele76 103003 BCC 6$ ?BR_IF_NO 
e888 021300 116663 000001 177777 MOVB ‘1 (SP) ,-1(R3) :tYES--SET THE SIGN 
2889 021306 052702 000060 6S: BIS #'0,Re ;;MAKE THE BCD DIGIT ASCII 
2830 021312 052702 OO0040 >§: BIS a’ .Re !:MAKE_IT A SPACE IF NOT ALREADY A DIGIT 
289i 021316 110223 MOVB = Re, {R3)+ ::PUT THIS CHARACTER IN THE OUTPUT BUFFER 
e892 021320 005720 TST CRO)+ !!JUST INCREMENT ING 
2893 021322 O200e? oN0010 CMP RO. #10 :ICHECK THE TABLE INDEX 
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2894 021326 
289S 021330 
2896 Oel33e 
2897 Qel334 
e898 021336 
2899 021340 
2900 Gelade 
e901 02135 
e30e Oel3se 
2903 021354 
2904 021356 
2990S 021360 
2906 Oel3te 
23907 021364 
e908 021370 
e909 021376 
2910 021400 
e911 O2140e 
239le 021404 
2313 021406 
2914 021410 
e915 Oel4ie 
2916 
2917 
2318 
2919 
2920 
e3el 
29ee 
23e3 
23e4 
23e5 
23926 
29e7 
2928 
ege9 =O0el4ee 
2930 O2l4ee 
2931 Oel4e4 
293e 021430 
2933 021436 
2934 
e93S 021440 
2936 
2937 Oel44e 
2938 021446 
2939 0214S4 
e340 021460 
2941 021464 
e94e 021466 
2943 021470 
e944 021474 
2eg4S 021476 
2346 021476 
2347 021504 

CONVERT 

002746 

T
O
E
 

=
 

O
m
 
b
b
 

0 
pe
 

104407 

001070 

000416 

013746 
012737 

000451 

032777 
001404 

AAL1-K 
FOG 

BINARY TO DECIMAL AND TYPE ROUTINE 

177777 

O214le 
oo00cde 

013672 
040000 

oooo04 
021466 
177060 
ooo004 

ooo004 

000400 

177776 

ooo0004 
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BLT 2s :GO DO THE NEXT DIGIT 
BGT 8$ +340 TO EXIT 
MOV RS,R2 ;3GET THE L 
BR 6S GO CHARGE TO ASCII 

8s: TSTB (SP)+ 5 WAS THE LSD THE FIRST NON-ZERO? 
BPL 95 :8R IF _NO 
MOVB -1(5P),-2(R3)  3;YES--SET THE SIGN FOR TYPING 

Qs: CLRB (R3) :iSET THE TERMINATOR 
MOV (SP)+,RS >:POP STACK INTO RS 
MOV (SP)+;R3 ::POP STACK INTO R3 
MOV (5P)+'R2 ::POP STACK INTO Re 
MOV (SP)4+'R1 ::POP STACK INTO RI 
MOV (5P)+'RO ;3POP STACK INTO RO 
TYPE $OBLK ?NOW TYPE THE NUMBER 
MOV 2(SP),4<SP) :iADJUST THE STACK 
MOV (SP)+' (SP) 
RTI ; RETURN TO USER 

$DTBL: 10000. 
1000. 
100. 
10. 

$DBLK: .BLKW 

1$750e 

ooo004 

157434 

.SBTTL SCOPE HANDLER ROUT INE 

+ 26-06 6 6 SE bE SE 0b a EE EE 
PATHIS ROUTINE CONTROLS THE LOOPING OF SUBTESTS. IT WILL INCREMENT 
;*#AND LOAD THE TEST NUMBER(STSTNM) INTO THE DISPLAY REG. (DISPLAY<7:0>) 
7#AND LOAD THE ERROR FLAG (S$ERFLG) INTO DISPLAY<15:08> 
;#THE SWITCH OPT TONS FR PROVIDED BY THIS ROUTINE ARE: 
>HSWI4=1 P ON TEST 
:eSW11=1 INHIBIT ITERATIONS 
> #SWO8=1 LOOP ON TEST IN SWR<7:0> 
> CALL 
:# SCOPE ;;SCOPE=I0T 

SSCOPE: 
CKSWR ;;TEST FOR CHANGE IN SOFT-SWR 
JSR PC, ACTRLC 

1S: BIT #BtT14, ISWR LOOP ON. PRESENT TESt? 
BNE SOVER YES 1 Wi4=1 

sueeeSTART OF CODE FOR THE XOR tés Prieura 
$xTSTR: BR 6S ;IF RUNNING ON THE "“XOR" TESTER CHANGE 

Pt THIS INSTRUCTION TO A “NOP” (NOP=240) 
MOV DSERRVEC,-(SP) i i SAVE THE CONT ENTS OF” THE ERROR VECTOR 
MOV 8SS, JRERRVEC ;3SET FOR TIMEOU 
TST #177060 : TIME OUT ON YOR? 
MOV (SP)+. J#ERRVEC ; }RESTORE THE ERROR VECTOR 
BR sSvLAb 3 G0 TO THE NEXT TEST 

Ss: CMP (SP)+, (SP)+ CLEAR THE STACK AFTER A TIME OUT 
MOV (SP) +) J#ERRVEC t RESTORE THE ERROR VECTOR 
BR SOVER’ OOP_ON THE PRESENT TEST 

6%:;eeee8END OF CODE FOR THE XOR 'TESTERNueay 
BIT sBITO8, JSWR ;;LOOP_ON SPEC. TEST? 
BEQ es ;;BR IF NO 

SEQ 0070 
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e948 021506 127737 187426 001102 CMPB aSWR,STSTNM ;;ON THE RIGHT TEST? SWR<7:0> 
2949 «0e1514 O0144)1 BEQ SOVER ;;BR_IF YES 
2950 021516 105737 001103 es: TSTB SERFLG i iBRS AN ERROR OCCURRED? 
2951 O2l1Se2 001404 BEQ 3s :BR_IF_NO 
e9S2 O21Se4 105037 001103 4g: CLRB SERFLG > ZERO THE ERROR FLAG 
2953 021530 005037 QO01166 CLR STIMES > CLEAR THE NUMBER LOE ITERATIONS TO MAKE 
2954 O021S34 032777 OO8O000 157376 3S: BIT sBI711,aSWR Busy ITERATIONS? 
e9SS O2iS4e oOo01011 BNE 1$ *BR IF YES 
S228 Ge ledd 005/ 3? 00120e bea $PASS ;: IF FIRST SASS Of pRocRad 

$d 8 Bs {228 Bas 001104 INC Font it INCREMENT. TteRat Toh COUNT 
29S9 021556 023757 001166 001104 CMP STIMES, SICNT s > CHECK M3 NUMBER ON esc eens MADE 
2960 021564 O02c0I1S BGE SOVER ‘+ BR IF MORE ARTTON R QUIRED 
e961 021566 012737 OO0001 OO1104 18: MOV #1,SICNT jREINT TIAL IZE THE ett COUNTER 
e36e 021574 013737 O21634 001166 MOV SMXCNT, STIMES SET NUMBER OF AIGRATIONS TO 00 
2963 Oe2160e 105237 001102 $SVLAD: INCB STSTNM + ABUNT TESt NUMBE 
2964 051606 113737 Q00110e 001200 MOVB STStNM, STESTN ig TESt NUMBER IN APT MAILBOX 
296S Oe1614 011637 001106 MOV (SP), $LPADR ;SAVE SCOPE LOOP ADDRESS 
2966 O216e0 013777 O0110e 157314 SOVER: MOV SISTA, JOISPLAY ; jDISPLAY TEST NUMBER 
23967 06 16¢8 a) 3748 001106 MOV SLPADR; (SP) it Re RETURN ROORESS 
23968 02163 0000 RTI 
2969 021634 (003720 SMXCNT: 2000. MAX. NUMBER OF ITERATIONS 
$350 .SBTTL ERROR HANDLER ROUTINE 

237 55. MAE aE 06 0S SE 0b 9 3 06 a a a 0 a 0 a a a a a 
e397 tETHIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT, 
e974 ; #SAVE THE ERROR ITEM NUMBER AND THE ADDRESS OF THE ERROR CALL 
e975 ; #AND GO TO SERRTYP ON ERROR 
2976 ; # THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE: 
2977 :*¥SW1IS=1 HALT ON ERROR 
2978 :#SW13=1 INt+IBIT ERROR TYPEOUTS 
2979 > CALL 
5380 +H ERROR N ;;ERROR=EMT AND N=ERROR ITEM NUMBER 

e98e 021636 SERROR: 
2983 021636 104407 CKSWR ;;TESt FOR CHANGE IN SOFT-SWR 
2984 021640 004737 013672 JSR PC,ACTRLC 
298S Oel644 105237 001103 7$: INCB SERFLG si 5ET, THE ERROR FLAG 
2986 O0216S0 001775 BEG 7$ ;DON’T LET THE FLAG GO TO ZERO 
°3987 O216S2 013777 OO110e 157262 MOV STSTNM, ADISPLAY + Oot eL ay ree NUMBER AND ERROR FLAG 
298s 021660 005237 Q0l1lle INC SERtTL 3; INC THE ERROR COUNT 
e989 021664 011637 001116 MOV (SP), SERrPC ;;GET ADDRESS OF ERROR INSTRUCTION 
e990 O21670 162737 oO0000e 001116 SUB se ,$ 
2991 O21676 117737 157214 001114 MOVB SSERRPC SITEMB ;;STRIP_AND SAVE THE ERROR ITEM CODE 
e939e 0el7 032777 Oed0d00 157226 BIT sBITl3, asWR 33 SKIP TYPEOUT IF SET 
e993 021712 001004 BNE 20$ ;SKIP TYPEOUTS 
2994 021714 004737 021766 JSR PC, SERr TYP ::G0 TO uSER ERROR ROUTINE 
2995 021720 104401 001171 TYPE , SCRLF 
e396 O0217e4 20s: 
e397) «9021724 «122737 Ooo000!l o01214 CMPB SAPTENV, SENV TORE IN APT MODE 
2998 021732 001007 BNE es sNO,SKIP APT ERROR REPORT 
2999 «(021734 «#113737 001114 021746 MOVB SITEMB eis 1: Set ITEM NUMBER AS ERROR NUMBER 
3000 Oel742 004737 023746 JSR ,SATYY REPORT FATAL ERROR TO APT 
3001 Oel74t 000 21s: . BYTE 5° 
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21747 
21750 

021764 
021764 

021766 
021766 
0e1772 
021774 
021776 
O0e200e 

022004 

022010 

ERROR HANOLER ROUTINE 

104407 

o0000e 

104401 

001004 

013746 

104402 

000207 

013046 
104402 
00S710 
001770 
1044O1 
090771 
020040 

AALI-K OIAGNOSTIC 

157162 

001171 

OO1114 

001116 

001256 
022040 

001171 
022056 

001171 

001171 

022116 

000 

ees: 
es: 

3$: 
Rud eo 

.SBTTL ERRCR MESSAGE TYPEOUT Rott tie” 

MACY11 27(6S4) 14-DEC-77 20:20 PAGE S9 

;APT ERROR LOOP 

URN 

+ Ot 36 36-36-36 26 36 SE 3b 06 36 a SE 98 0b 0 38 AE 9 8 6 9 8 a ab 0 9 2 9 a a a 
;ATHIS ROUTINE USES THE ot Ten CONTROL BYTE” (SITEMB) TO DETERMINE WHICH 
:#ERROR IS TO BE THEN OBTAINS, FROM THE “ERROR TABLE” (SERRTB), REPORTED. IT 
;*#AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR. 

SERRTYP: | 

1S: 

es: 

3$: 

4: 

S$: 

6$: 

7$: 

8s: 

SCRLF 
RO, -(SP) 

aeSITEMB, RO 
1$ 

SERRPC ,-(SP) 

#SERRTB,_RO 
(RO)+,2$ 
3s 

OSCRLE 
{R0+, 4g 

SCRLF 
{Ro), RO 

(SP)+,RO 
SCRLF 

PC 

aJ(RO)}+,-(SP) 

(RO) 
6$ 
8S 

:;"CARRIAGE RETURN & “LINE FEED” 
OA RO 
{PICKUP THE ITEM INDEX 

-IF ITEM NUMBER IS ZERO, JUST 
“TYPE THE PC OF THE ERROR 

ii TYPE SERRPC FOR TYPEOUT 
::ERROR ADDRESS 
:3GO_TYPE--OCTAL ASCII(ALL DIGITS) 
;GET OUT 

; ;ADJUST THE INDEX SO THAT IT WILL 
WORK FOR THE ERROR TABLE 

;;EORM TABLE POINTER 
; ;PICKUP ERROR MESSAGE” POINTER 
!iSKIP TYP BUT IF NO TER 
;iTYPE THE TERROR HESS 
EEE CES EEL ORE HER 

;PICKUP “DATA HEADER BOINTERS 
::SKIP TYPEO 
AME He CRATA HEADER 

“DAT a HEADER” POINTER GOES HERE 
it eCARRIAGE RETURN” & “LINE FEED" 
i SBICKUP “DATA TABLE” POINTER 
!GO TYPe THE DATA 
;RESTOR E RO 

i ECAR IAGE RETURN” 8 “LINE FEED” 

73 SAVE @(RO)+ FOR TYPEOUT 
3GO TYPE--OCTAL ASCIICALL DIGITS) 

:;IS THERE ANOTHER NUMBER? 
;;BR_IF_NO 
i TYPE TWO(2) SPACES 

mele) 
>; TWO(2) SPACES 

SEQ 0072 
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02217 

O22e72 

Oeelee 

737 
Lejals) 
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oooo000 

AAL1-K_ DIAGNOSTIC 
ERROR MESSAGE TYPEOQUT ROUTINE 

022266 
000340 

156762 
Oeee7e 
0ee2174 

Oeeeb6 
Oee2e72 
Oee2e7e2 
022272 

156714 

Oeelee 
000340 

000024 
0000¢c6 

o000e4 

ooode4 

oo00e4 
oo00e6 

I06 
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-EVEN 
-SBTTL POWER DOWN AND UP ROUTINES 

5g M606 AE AE AE SE SE SE OE 06 A A 0 0 0 a a a EE 

S$PWRON: MOV 
POWER DOWN ROUTINE 

;:SET FOR FAST UP 
$346 O8PWRVEC+2 ;;PRIO:7 
RO,-(SP) ;;PUSH RO ON STACK 
R1,-(5P) >:PUSH Ri ON STACK 
Re, -(5P) :;PUSH Re ON STACK 
R3,-(SP) >;PUSH R3 ON STACK 
RY, -(SP) >;PUSH RY ON STACK 
RS’ -(SP) ;;PUSH RS ON STACK 
JSUR.- (SE, *PUSH JSWR ON STACK 
SP. SSAVRE :;SAVE SP 
SSPWRUP, JSPWRVEC’;;SET UP VECTOR 

.7e ;;HANG UP 

5g. HE HE He HE ae He eS HS HEE EE HE RRR ERE ERK EEE EH 

‘POWER UP ROUTINE 
$PWRUP: MOV 

18: 

SPWRMG: 

SPWRAD: 

SILLUP: 

SSAVRB: 

SSILLUP,aSPWRVEC ;:SET FOR FAST DOWn 
-: GET SP SSAVRE, SP 33 

SSAVRE ::WAIT LOOP FOR THE TTY 
SSAVRE ::WAIT FOR THE INC 
1§ 33 WORD 
(SP)+, JSWR ::POP STACK INTO aSWR 
(SP)+>R5 ::POP STACK INTO RS 
(5P)+;R4 ::POP STACK INTO RY 
(SP)+'R3 ::POP STACK INTO R3 
(SP)+/R2 >:POP STACK INTO Re 
(5P)+°RI ::POP STACK INTO RI 
(SP)+ AC RO ;;POP_STACK INTO RO 
#SPWRON, JSPWRVEC’::SET UP THE POWER DOWN VECTOR 
#340, J8PWRVEC+e ;;PRIO:7 

PWRMSG : POWER FAIL MESSAGE POINTER 
(PC)+, (SP) !TRESTART AT BEGIN 
BEGIN : TRESTART ADDRESS 

>; THE POWER UP SEQUENCE WAS STARTED 
.-2 12 BEFORE THE POWER DOWN WAS COMPLETE 

3;PUT THE SP HERE 

SEQ 0073
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ORLPB.P11 POWER DOWN AND UP ROUTINES SEQ 0074 

3099 Oe2e74 O0S01S O4¥2S2e OS2123 PWRMSG: .ASCIZ <15><1l2>/RESTARTING AFTER A POWER FAILURE’‘1S>< 12 «12> 
3100 OQOee30e 051101 O44Se4 043516 

022310 O4O044O OS2106 051105 
0ee316 OYO4HO OSO04O 053517 
Oee3e4Y 051105 O4304O0 O44S01 
022332 OSeS14 O42See ooso1s 
Cee3s4o O000le 

£
W
r
M
e
-
 310 

310 
310 
310 
3105 
3106 . EVEN 
3107 
3108 .SBTTL BINARY TO OCTAL (ASCII) ANDO TYPE 

3110 5 5 RRRSSSEEEE SERRE LESSER ERE RARE SEERA EESAS SERRE SEER EEE EEE ES 

3111 THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIGIT 
3112 >#OCTAL (ASCII) NUMBER AND TYPE IT. 
3113 : #§ TYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 

7 * : 
3115 1s MOV NUM, - (SP) ;;NUMBER TO BE TYPED 
3116 +H TYPOS >:CALL FOR TYPEOUT 
3117 + .BYTE N ‘:N=l TO & FOR NUMBER OF DIGITS TO TYPE 
3118 1 -BYTE MM ;:M=1 OR O 
3119 ie ;; L=TYPE LEADING ZEROS 
3120 1 ::O0=SUPPRESS LEADING ZEROS 

;# 

3122 !#STYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST 
3123 :#$TYPOS GR $TYPOC 
3124 ; #CALL: 
3125 1% MOV NUM, - (SP) ;;NUMBER TO BE TYPED 
3126 te TYPON ‘:CALL FOR TYPEOUT 

, 

3128 : #$TYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 
3129 - ¥CALL: 
3130 : MOV NUM, -(SP) ;;NUMBER TO BE TYPED 
3131 ie TYPOC ::CALL FOR TYPEOUT 

3133 022342 017646 oD0000 STYpOS: MOV a(SP),-(SP) ;;PICKUP THE MODE 
3124 022346 116637 OO0001 oeeses MOVB 1(5P); SOF ILL +:LOAO ZERO FILL SWITCH 
3135 022354 112637 022567 MOVB (SP)+:SOMODE+1 :;NUMBER OF DIGITS TO TYPE 
3136 022360 062716 O0000e2 ADC a2, (SP) ::ADJUST RETURN ADDRESS 
3137 022364 000406 BR S$TYpON 
3138 022366 112737 OO0CD01 O22565 STYPOC: MOVB #1, SOF ILL ;;SET THE ZERO FILL SWITCH 
3139 022374 112737 O000068 O22S67 MOVB 86, SOMODE+1 ::SET FOR SIX(6) DIGITS 
3140 Qee402 112737 O0000S O22564 STYPON: MOVB 8S, SOCNT ::SET THE ITERATION COUNT 
3141 O20410 010346 MOV R3,-(SP) :: SAVE RI 
3142 O2241le 010446 MOV RY’ -( SP) ;SAVE RY 
3143 022414 O10S46 MOV RS; -( SP) :: SAVE RS 
3144 022416 113704 022567 MOVE SOMODE+1,R4Y ::GET THE NUMBER OF DIGITS TO TYPE 
314S 022422 O0S404 NEG RY 
3146 O22424 062704 o00006 ADD 86,R4 ;;SUBTRACT IT FOR MAX. ALLOWED 
3147 022430 110437 O22S66 MOVB RY’ SOMODE ::SAVE IT FOR USE 
3148 022434 113704 022565 MOVE SOFILL,RY ::GET THE ZERO FILL SWITCH 
3149 O2244O O1660S oO00012 MOV 12.SP).RS ;:PICKUP THE INPUT NUMBER 
3150 O22444 005003 CLR R3 :;CLEAR THE OUTPUT WORD 
3151 022446 006105 1S: ROL RS ;:ROTATE MSB INTO “C” 
3152 O2e4SO oOo0404 BR 38 ::GO DO MSB 
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BINARY 
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TO OCTAL (ASCII) AND TYPE SE2 9075S 

2s: ROL RS ;;FORM THIS DIGIT 
ROL RS 
ROL RS 
MOV R5,R3 

3$: ROL R3 ;GET LSB OF THIS DIGIT 
022566 DECB SQMODE : i TYPE THIS DIGIT 

BPL 7§ R IF NO 
177770 BIC #177770,R3 3 3GET RID OF JUNK 

BNE 4§ :TEST FOR O 
TST RY i ; SUPPRESS THIS 0? 
BEQ S$ *BR IF YES 

ug: INC RY ::DON’T SUPPRESS ANYMORE 0°S 
000060 BIS #°0,R3 ::MAKE THIS DIGIT ASCII 
090040 S$: BIS #’ (RB i BAKE ASCII IF NOT ALREADY 
022562 MOVB R3,8% SAVE FOR TYPING 
022562 TYPE gf :GO TYPE THIS DIGIT 
022564 7S: DECB $OCNT i560 Ty BY 1 

BGT 2s ::BR IF MORE TO DO 
BLT 6S ::BR IF DONE 
INC RY j + INSURE LAST DIGIT ISN’T A BLANK 
BR 2$ ;:GO 00 THE LAST DIGIT 

6S: MOV (SP)+,RS ;:RESTORE R 
MOV (SP)+°RY j ; RESTORE Ra 
MOV (5P)+;R3 *RESTORE R3 

oooc02 ocooco4 MOV 2(SP);4(SP) !ISET THE STACK FOR RETURNING 
MOV (SP)+' (SP) 
RTI ; ; RETURN 

gs: .BYTE O STORAGE FOR ASCII DIGIT 
"BYTE O ij TERMINATOR FOR TYPE ROUTINE 

SOCNT: {BYTE 0 CTAL DIGIT COUNTER 
SOFILL: .BYTE O :}ZERO FILL SWITCH 
SOMODE: :WORD OO >;NUMBER OF DIGITS TO TYPE 

001157 

-SBTTL TYPE ROUTINE 

+ St ab 36-06 -ab bt 06 ab ab a a a a a a a 
ROUTINE TO_tYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH AO BYT 

;*THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED. 
; #NOTEL: SNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER. 
: *NOTE2: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED. 
; ¥NOTES: SFILLC CONTAINS THE CHARACTER TO FILL AFTER. 

; #CALL 
:#1) USING A TRAP INSTRUCTION 
Hl OR YPE , MESADR ;;MESADR IS FIRST ADDRESS OF AN ASCIZ STRING 
ae 
5% TYPE 
;* MESAOR 
+ & 

STYpE: TSTB STPFLG ;;1S THERE A TERMINAL? 
BPL 18 ;;BR IF YES 
HALT 7 HALT HERE IF NO TERMINAL 
BR 35 AVE 

1S: MOV RO,-(SP) ;;SAVE RO 
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3211 

Q22604 

0 
022732 

022736 

022754 

022756 
O227be 
022766 
022774 

85500 

AAL1-K 
TYPE ROUTINE 

017600 

je3ze 
00135 
013746 

105366 

000770 

112716 

10S2e27 

ooco0e 
o00c01 

000100 

BS593e 
ooo0040 

ooo00e 

000011 

000200 

023046 

0e300e 
001156 

001154 

000001 

02300e 
023046 

oo0040 
023002 
090007 

156142 

000002 
000015 

023046 

o0001e 

OIAGNOSTIC 

001214 

001215 

001215 

023046 

156134 
o0000e 

000002 

8S: 
9S: 

STYPEC: 

1$: 

MACY11 
LU6 

14-DEC-77 20:20 PAGE 63 27(654) 

2(SP),RO 
BAPTENY, SENV 
6e$ 
SAPTSPOOL, SENVM : 
6eS 
RO,61 
PC, SATY3 

BAPTCSUP, SENVM 
60S Q 
(RO)+,-(SP) 
4§ 
(SP)+ 
Peace RO 

SP) 

wut, (SP) 
8s 
WCRLF, (SP) 
S$ 
(SP )+ 

SCHARCNT 
es 
PC STYpEC 
grttics (SP)+ 

$NULL, - (SP) 

1(SP) 
6$ 
PC, STYPEC 
SCHARCNT 

PROCESSOR 

#’ | (SP) 
Pc, $TYPEC 
#7, SCHARCNT 

Soa 53 
asTPS 
$TYPEC 
2(SP) a$TPB 
acR,2lsP) 

;GET ADORESS OF ASCIZ STRING 
{RUNNING IN APT MODE 
7NO,GO CHECK FOR APT CONSOLE 
SPOOL MESSAGE TO A 

iiNO, Gp B eeeer ee oeee FoR APT 
: 36 TP NE once tO 
: MESSAGE ADDRESS. 
*APT CONSOLE SUPPRESSED 
:YES, SKIP TYPE OUT 

: 1 PUSH CHARACTER 0 BE TYPED ONTO STACK 
:BR IF IT ISN°’T THE TERMINAT 
:IF TERmINATOR POP IT OFF THEY STACK 

rip 
: ABIUST RETURN PC 

: RETURN 
: BRANCH IF <HT> 

;;BRANCH IF NOT <CRLF> 
;;POP <CR><LF> EQUIV 
:: TYPE A CR AND LF 

;; CLEAR CHARACTER COUNT 
;;GET_NEXT_CHARACTER 
;;GO TYPE_THIS CHARACTER 
3;1S IT TIME_FOR FILLER CHARS. ? 
3; IF_NO GO GET NEXT CHAR. 
ii BRO @ OF FILLER CHARS. NEEDED 

; AND THE NULL CHAR 
A NULL NEED TO BE TYPED? 

F_NO--GO POP THE NULL OFF OF STACK 
YPE A NULL 

i 00 NOT COUNT AS A COUNT 
; ; LOOP 

:iREPLACE TAB WITH SPACE 
TYPE A SPACE 

} TBRANCH IF NOT AT 

a POP SPACE OFF stack 
a T NEXT CHARACT 
:;WAIT UNTIL PRINTER IS READY 

;;LOAD CHAR TO BE TYPED INTO DATA REG. 
3318S CHARACTER A CARRIAGE RETURN? 
;;BRANCH JF NO 
i feo “CL AR CHARACTER COUNT 

EXT 
3318 CHARACTER A LINE FEED? 
:BRANCH_IF YES 

:;COUNT THE CHARACTER 

SEG 9076 
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TYPE ROUTINE 

000000 
000207 

022737 

001456 

1Bus01 

100375 

117746 
042716 

123727 

000176 001140 

156056 

1560Se 
177600 
000007 

001134 

OS $77 
604 

000176 

023615 

1SS774 

oo000eS 

023572 
000006 

ooo0001 

1SS714 

000001 

MACY11 27(6S4) 

SCHARCNT: .WORD OQ 
STYpEX: RTS PC 

-SBTTL TTY INPUT ROUTINE 

«36-3 3b SE 3b EE 3b 36 06 EE 0 a a 9 Dd a a 
‘ENABL LSB 

14-DEC-77 20:20 PAGE 64 

;; CHARACTER COUNT STORAGE 

«i SE SE 36 6 AE AE SE SE AE SE A 0 2 a a a A a a aE aE 
: ASOF TWARE SWITCH REGISTER CHANGE ROUTINE. 
; #ROUT INE Is ENTEREO FROM THE TRAP HANDLER, AND WILL 
LTUREN Ober ne} ett CHA E ndbes SOFTWARE SWITCH REGISTER TRAP CALL 

ERATIN in #WHEN 
éCKSHR: CMP 

T 
S$GTSWR: TYP 

198: CLR 

7$: TSTB 

98: CMP 

20s: ADD 

108: CMP 

l
o
n
 

p
t
 

A
W
A
 

D
 

oO
 

oO
 

Ehis 
a eKB “(5 P) 
#¢C177, (SP) 
a7 (SPs 
1S 
SAUTOB, #1 
15$ 

» SCNTLG 

SURES. -(SP) 

QSTKB,-(SP) 
#tC177, (SP) 

(SP), #25 
10$ 

;IS THE SOFT-SWR SELECTED? 
ae RANC sa NO 
;;CHAR THERE? 
;sIF NO, DON’T WAIT ARROUND 
; SAVE tHE CHAR 

ee IF YES 

Ete RY EBS 
Ione SHREG FOR TYPEQU 
;GO TYPE--OCTAL ASeTT CALL DIGITS) 
:PROMPT FOR NEW SWR 
id cH SUR 

;;CHAR THERE? 
;;1F NOT TRY AGAIN 

;;PICK UP CHAR 
3;MAKE IT 7-BIT ASCII 

‘aR ITA CONTROL -U? 

i JN S TRY IT AGAIN 

3;IS IT A_<CR>? 
5 | BRANCH IF _NO 
:3 IS IT THE FIRST CHAR? 
+ RANCH IF YES 
¢3 NEW SWR 
i3 LEAR UP STACK 
sECHO <CR> AND <LF> 

::RE- ENABLE TTY KBD INTERRUPTS? 

SEQ 0077 
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ORLPB.P11 TTY INPUT ROUTINE SEQ 0078 

3315S OQOe3e4e 601003 BNE 1s$ ;;BRANCH IF NOT 
3316 O23e44 012777 OOO0100 155672 MOV #100, a0STKS ;;RE-ENABLE TTY K8O0 INTERRUPTS 
3317 Qe3eSe gudd0e ; 153: RTI 5 ;RETURN 
3318 023254 004737 Ge30G62 163: JSR PC, ,STYPEC ;s;ECHO CHAR 
3319 023260 O2ibe7? O00060 CMP (SP), #60 s;CHAR <« QO? 
3320 QO23264 O02e4e0 BLT 1as 3;BRANCH IF YES 

Oe3e66 Oelbe? d00067 CMP (SP. , #67 :3;CHAR > 7? 
3322 OQO23e7e 003015 BGT 18$ :;BRANCH IF YES 

Oe3e74 O427e6 O00060 BIC #60, (SP)+ 3;STRIP-OFF ASCII 
3324 023300 O0CS766 oa00002 TST 2(SP) 3;I1S THIS THE FIRST CHAR 
3325 023304 001403 BEQ 17$ +;BRANCH IF YES 
3326 3306 006316 ASL (SP) 33NO, SHIFT PRESENT 
3327 023310 006316 ASL (SP) 33 CHAR OVER TO MAKE 
3328 Q023312 006316 ASL (SP) .3 ROOM FOR NEW ONE. 
33e9 023314 O0Se66 O00002 178: INC e(SP) +;KEEP COUNT OF CHAR 
3330 023320 OS6616 177776 BIS -2(SP), (SP) ;;SET IN NEW CHAR 
3331 O023324 000707 BR 73 :;GET THE NEXT ONE 
3332 Q233e6 10440! 001170 183: TYPE $QUES 3: TYPE ?<CR><LF> 
3333 023332 000720 BR 20s 3;SIMULATE CONTROL-U 
3334 -OSRBL LSB 

333e 
3337 5 Me SE Ae HE He Se He SE Me SE SE SE BE EE ES A EE DH DE EH EE EE 
3338 j RTHIS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY 

;* : 
3340 ; it RDCHR ;; INPUT A SINGLE CHARACTER FROM THE TTY 
3341 3 i RETURN HERE > sCHARACTER IS ON THE STACK 
3342 i s;WITH PARITY BIT STRIPPED OFF 

a ; 
3345S 023334 011646 SROCHR: MOV (SP) ,-(SP) 3;PUSH DOWN THE PC 
3346 023336 016666 9000004 900002 MOV 4(SP5,2(S5P) +;SAVE THE PS 
3347 023344 105777 155574 1$: TSTB asTKS ;;WAIT FOR 
3348 023350 100375 BPL 1$ 3A CHARACTER 
3349 Q233S2 117766 155570 O0O0004 MOVB AJSTKB,4Y(SP) ;;READ THE TTY 
3350 QO23360 O4%2766 177600 O00004 BIC atC<1?7>_ 4(SP) 3;GET RIO OF JUNK IF ANY 
3351 023366 Oe66e7 O00004 9o0000e3 CMP 4(SP), #23 33;IS IT A_CONTROL-S? 
33Se 023374 001013 BNE 3$ :;BRANCH IF NO 
3353 023376 105777 155542 es: TSTB adsTKS s;WAIT FOR A CHARACTER 
3354 023402 100375 BPL es s;LOOP UNTIL ITS THERE 
3355S 023404 117746 155536 MOVB o$STKB,-(SP) ;;GET CHARACTER 
3356 922410 Q4e716 177600 BIC #tC177, (SP) ssMAKE_IT 7-BIT ASCII 
3357 O23414 Oeebe7? o00021 CMP (SP)+, &21 :3I1S IT A CONTROL-Q? 
3358 QOe34e0 001366 BNE es :3;IF NOT DISCARD IT 
3359 Oe3422e 000750 BR 1$ 3;YES, RESUM 
3360 O234e4 QOeb6e7 OOO0OY aoo14o 38: CMP 4(SP), #140 3315S tT UPPER CASE? 
3361 OQ023432 002407 BLT 4§ :;BRANCH IF YES 
3362 023434 Oe66e7 OOO004 000175 CMP 4(SP), #175 33:I1S IT A_ SPECIAL CHAR? 
3363 O2e3442 003003 BGT 4g ;;BRANCH IF YES 
3364 023444 042766 o00040 cdocoo4 BIC #40,4(SP) s;MAKE IT UPPER CASE 
3365S O234Se o0000e 4; RTI -:GO BACK TO uSER 
3366 errr itiirittitttt er iii ititiiitiiii titi rier eereeeg: 
3367 > &THIS ROUTINE WILL INPUT A STRING FROM THE TTY 
3368 :¥CALL: 
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DRLPB. P11 TTY INPUT ROUTINE SEQ 0079 

3369 5% ROLIN ;; INPUT A STRING FROM THE TTY 
3370 i RETURN HERE :!ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK 
3371 a :: TERMINATOR WILL BE A BYTE OF ALL O'S 

3373 0234S4 010346 SROLIN: MOV R3,-(SP) ;;SAVE R3 
3374 023456 012703 023562 1S: MOV astTYIN RB !!GET ADDRESS 
3375 O2346e 022703 023572 as: CMP SSTTYINSS8.,R3  :;BUFFER FULL? 
3376 O23466 101405 BLOS 4§ :3BR IF YES 
3377 023470 104410 ROCHR :!GO READ ONE CHARACTER FROM THE TTY 
3378 Oe3472 112613 MOVB (SP)+, (RB) !IGET CHARACTER 
3379 Oe3474 122713 000177 10S: CMPB ss 177, {R'3) :31S IT A RUBOUT 
3380 023500 001003 BNE 35 ::SKIP IF NOT 
3381 023502 104401 001170 4g: TYPE SQUES :: TYPE A '?? 
3382 023506 000763 BR 15 *'CLEAR THE BUFFER AND LOOP 
3383 023510 111337 o2356C 33: MOVB (R3), 9S !iECHO THE CHARACTER 
3384 023514 104401 023566 TYPE 9§ 
3385 O235e0 122723 000015 CMPB ssRiS, (R3)+ ;;CHECK FOR RETURN 
3386 023524 0601356 BNE 2s :?LOOP IF NOT RETURN 
3387 Oe3Se6 105063 177777 CLRB  =s-_- --1(R3) !ICLEAR RETURN (THE 15) 
3388 023532 1049401 001172 TYPE SLF :i TYPE A LINE FEED 
3389 023536 012603 MOV {SP)+,R3 tI RESTORE R3 
3390 023540 011646 MOV (SP), ~(SP) : ADJUST THE STACK ANO PUT ADDRESS OF THE 
3391 O23S42 016666 cO0004 o00002 MOV 4(SP5_2(SP) 2 FIRST ASCII CHARACTER ON IT 
3392 023 012766 Oe3S6e OO0004 MOV eSTTYIN, 4(SP) 
3393 023556 000002 RTI ; ; RETURN 
3394 023560 000 9s: .BYTE O !iSTORAGE FOR ASCII CHAR. TO TYPE 
3395 023561 000 ‘BYTE O ;; TERMINATOR 
3396 022562 O00010 STTYIN: :BLKB_ 8 tRESERVE 8 BYTES FOR TTY INPUT 
3397 023572 052536 OOSO0I5 000 SCNTLU: [ASCIZ 7tuU/<1S><12a> :iCONTROL "U" 
3398 023577 136 006507 O000l2 SCNTLG: ;ASCIZ 7tG/<15><1le *: CONTROL “G” 
3399 023604 00501S 053523 020122 SMSWR: ‘:ASCIZ <¢15><12>/SWR = / 
3400 Oe3612 620075 000 
3401 023615 O40 047040 OS3S50S SMNEW: .ASCIZ 7” NEW = / 
3402 O23622 036440 OD0040 
3103 .SBTTL READ AN OCTAL NUMBER FROM THE TTY 

3405S 73 SSSR SER SAREE RRR SERRA RRR RERE SERRE RRE RRR RE ERE E ES 

3406 ‘THIS ROUTINE WILL READ AN OCTAL (ASCII) NUMBER FROM THE TTY AND 
3407 !¥CHANGE IT TO BINARY. 
3408 ¥CALL: 
3409 1a RDOCT ; ;READ AN OCTAL NUMBER 
3410 1 RETURN HERE +iLOW ORDER BITS ARE ON TOP OF_THE STACK 
3411 a !tHIGH ORDER BITS ARE IN SHIOCT 

3413 023626 011646 SRDOCT: MOV (SP) ,-(SP) ; PROVIDE SPACE FOR THE 
3414 023630 O16666 O00004 ocoDD0e MOV 4(SP} 2(SP) !! INPUT NUMBER 
3415 023636 O10046 MOV RO, - (SP) ;$PUSH RO ON STACK 
3416 023640 O10146 MOV R1'-(SP) ;;PUSH R1 ON STACK 
3417 O23642 010246 MOV Re’ -(SP) :IPUSH Re ON STACK 
3418 023644 104411 1S: ROLIN ?tREAD AN ASCIZ LINE 
3419 023646 012600 MOV (SP)+,RO 2iGET ADDRESS OF 1ST CHARACTER 
3420 023650 OOSOO! CLR R1 !ICLEAR DATA WORD 
3421 023652 o0500e CLR Re 
3422 0203654 112046 2s: Move (RO)+,-(SP) :;PICKUP THIS CHARACTER 
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OCTAL NUMBER FROM THE TTY 

177770 

o0001le 
023726 

ooooo} 
oooo01 

ooo001 

024172 

000001 

000100 

ooo004 
ooo0de 
001174 

001210 

001210 

001212 
ooo004 

000004 

0eeS70 

024174 

024174 
024172 

024174 

001214 

001215 

000004 

001174 

024104 
000004 

3$: 

SHIOCT: 
. SBTTL 

CO? 
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BEQ 3s ;;IF ZERO GET OUT 
ASL R1 5 
ROL Re 
ASL R1 334 
ROL Re 
ASL Rl 33 %8 
ROL Re 
BIC #fC7, (SP) ;;STRIP THE ASCII JUNK 
ADD (SP)4+.R1 :;AD0 IN THIS DIGIT 
BR es :sLOOP 
TST (SP)+ *!CLEAN TERMINATOR FROM STACK 
MOV Ri, 12(SP) 7: SAVE THE RESULT 
MOV Re. SHIOCT 
MOV (SP)+,Re ;;POP STACK INTO Re 
MOV (5P)+'R1I ;:POP STACK INTO RI 
MOV (SP)+,RO ;;POP STACK INTO RO 
Rid 3 RE TURN 

>?HIGH ORDER BITS GO HERE .WORD O 
APT COMMUNICATIONS ROUTINE 

= = 36-36 SESE ME OE SE OE ME ME OE He SE a HE ES OE OE EE HE OE aE EE OE EE aE EE HE ESE EH HE a EE EE 

sAtyi: 
SATY3: 

SATYY: 
SATYC: 

1$: 

es: 

3$: 

4§: 
S$: 
108: 

;;TO REPORT FATAL ERROR 
3;TO TYPE A MESSAGE 

;;TO ONLY REPORT FATAL ERROR 

MOVB #1,SFFLG 
nove wh SMFLG 
8 SAtyc 
MOVB #1,SFFLG 

MOV RO,-(SP) ;;PUSH RO ON STACK 
MOV R1'-(SP) +:PUSH R1_ON STACK 
TSTB SMFLG :;SHOULD TYPE A MESSAGE? 
BEQ S$ ;:IF NOT: BR 
CMPB SAPTENV, SENV >: OPERATING UNDER APT? 
BNE 3$ >sIF NOT: 8B 
BITB SAPTSPOOL,SENVM ;;:SHOULD SPOOL MESSAGES? 
BEQ 3$ :: IF NOT: BR 
MOV 34(SP),RO ::GET MESSAGE ROOR. 
ADD #2.4(SP) 5 BUMP RETURN BODR.. 
TST SMSGTYPE ;;SEE IF’ BONE W/ LAST XMISSION? 
BNE 1$ 3;IF NOT: WAIT 
MOV RO, SMSGAD :;PUT ADOR IN MAILBOX 
pete £R0)+ >:FIND END OF MESSAGE 

SUB $MSGAD, RO ;;SUB START OF MESSAGE 
ASR RO ;;GET MESSAGE LNGTH IN WORDS 
MOV RO, SMSGLGT -:PUT LENGTH IN MAILBOX 
MOV a4, SSGTYPE >: TELL APT TO TAKE MSG. 

MOV 34(SP) 4S ;;PUT MSG ADOR IN JSR LINKAGE 
ADD #2,4(SP) 55 QUNP RETURN ADDRESS 
MOV 177776, -(SP) ;;PUSH 1727776 ON STACK 
JSR PC, STYPE ;:CALL TYPE MACRO 
. WORD 

TSTB SFFLG ;;SHOULO REPORT FATAL ERROR? 
BEQ 125 i3 NOT: BR 

SEQ 0080 



\ DO? 
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ORLPB.P11 APT COMMUNICATIONS ROUTINE 

3477 024114 005737 001214 TST SENV : s RUNNING UNDER APT? 

3059 Oeatse neEpectd 001174 118 BES saeGTYPE ti PNT SH ED BR T MESSAGE? 
4g die BRPS9E . BNE fi : if Aare Lat 

3482 OSNIDR eevee poo002 Boao08 AbD aaaCSBD HUET enRon RETURN ADDR 
3485 854138 BResss atch IN SMSGTYPE ; TELL abt BynP tAKE ERROR — 
3484 024150 105037 Qeuie4 128: CLRB SFFLG CLEAR FATAL FLAG 
3485 Geuis4 105037 024173 CLRB S$LFLG ;;CLEAR LOG FLAG 
34 B at o 10 6 7 024172 CLRB SHELG Q jCLEAR MESSAGE FLAG 

4 8 O84 186 8 560) MOV (2p) 3° RO HIBS gra K {Nt RA 
48 41 000207 RTS PC ;:RET 

3430 Ge417e 000 spree: BYTE a) ;IRESSG. oftac 

3ud3 Bsyis3 Hae : ‘Bvt 8 sie FLAG 
3493 024176 VEN 
3494 000200 APTSIZE= Pate 
349S o00001 APTENV=001 
3496 000100 APTSPOOL=100 
3137 000040 APTCSUP=040 

3499 .SBTTL TRAP DECODER 

ze8) ; 3 3 3 ME AE HEE SE EH EA a Ha a HE a HH HE 

?RTHIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP™ INSTRUCTION 
3503 :*¥AND USE IT TO iNDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS 
3504 :#OF THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL 
3505 ;#GO TO THAT ROUTINE. 

329g Qe4208 Gieeds ooco02 STRAP: Mov a P)oRO ae 1. TEP ADDRESS 
3268 RE4SR0 gde8c8 TST (SP) 1 Bidd v8 
3510 Oe4206 111000 MOVB (RO). RO ;GET KeTGHT BYTE OF TRAP 
3511 Oe4%210 006300 ASL RO ; POSITION FOR INDEXING 
351e Oek¥ele O16000 o2e4e32 MOV STRPAD(RO),RO ; INDEX TO TABLE 
3513 024216 ood200 RTS RO ::GO TO ROUTINE 

3515 
3516 ;;THIS IS USE TO HANDLE THE “GETPRI” MACRO 

3518 Oe4220 011646 STRAP2: MOV (SP), -(SP) ;MOVE THE PC DOWn 
3519 Oe4¥222 016666 o00004 oDD00e MOV 4(SP},2(SP) MOVE THE PSW DOWN 
3520 024230 oo0cde RTI ; RESTORE THE PSW 

3822 .SBTTL TRAP TABLE 

3504 ;*THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED 
3585 :*BY THE “TRAP” INSTRUCTION. 

3527 : ROUTINE 
3528 5 aes 
3529 024232 024220 $TRPAD: .WORD STRAP2 
3530 Ge42e34 022570 STYPE ;;CALL=TYPE TRAP+1( 104401) TTY TYPEOUT ROUTINE 

SEQ 0081 



MAINDEC-11-ORLPB-A 
DRLPB.P11 

024236 
024240 
de4e4e 
024244 

024246 

024250 

024256 

024260 
024450 
024640 

Oe464e 

024644 
024644 

024650 

0246S2 
024660 
024664 
024670 

022366 
Oe2e34e 
022402 
021176 

023122 

02e30S2 
023334 
023454 
023626 

o00074 
000074 
000074 

000240 

013746 

000413 

012737 

ooo401 

AAL1-K DIAGNOSTIC 
TRAP TABLE 

000004 

0e4676 O00004 
170000 
024672 

BUF e: 
BUF 3: 
BUFFER: 

SLPAI: 

MACY11 27(654) 
EO? 

14-DEC-77 20:20 PAGE 69 
SEQ O008e 

$TYPOC ; CALL=TYPOC TRAP+2(10440e2) TYPE OCTAL NUMBER (WITH LEADING ZEROS) 
$TYPOS : CALL=TYPOS TRAP+3( 104403) TYPE OCTAL NUMBER (NO LEADING ZEROS) 
STYpON : CALL = TYPON TRAP+4( 104404) TYPE OCTAL NUMBER (AS PER LAST CALL) 
STYPDS ;;CALL=TYPDS TRAP+S(10440S) TYPE DECIMAL NUMBER (WITH SIGN) 

SGTSWR ;;CALL=GTSWR TRAP+6( 104406) GET SOFT-SWR SETTING 

SCKSWR 7; CALL= CKSWR TRAP+7(104407) TEST_FOR CHANGE IN SOF T-SWR 
SROCHR ; CALL=RDCHR TRAP+ 10C 104410) TTY TYPEIN CHARACTER ROUTINE 
SROLIN ;;CALL=ROLIN TRAP+110104411) TTY TYPEIN STRING ROUTINE 
SROOCT ;;COQLL=RDOCT TRAPS 12( 10441 12) READ AN OCTAL NUMBER FROM TTY 

-BLKW 60. 
-BLKW 60. 
6C. 

NOP 

3% 
;¥THIS SUB CODE IS USED TO INITIALIZE THE LPA-11 
;*#FIRST WE WILL LOAD MICROCODE INTO KMC-11 
;*¥NEXT WE WILL INIT BOTH UPROCESSORS 
:*#THEN WE WILL LOAD DEVICE TABLE IN SLAVE U 
; #THE ORDER OF LOAD IS DETERMINED BY THE USER. 

MOV 
INC 
TYPE 
BR 

CALL= 

4,-(SP) 

31S 

#30$,4 
17000 

agg 

JSR RS, SLPAT 
WORD O ;ADOR. OF DEVICE ADDRESS. 

ys 
% : 
# ROUTINES REQUIRED: . LOADLP 
* PROGRAMS REQUIRED: DRLPX2 

% 
* 
% 

;RETURNS WITH SAERR=1 IF SLAVE 
‘MICRO SAYS AN AODR. DOES NOT EXSIST. IN THE LIST. 

sFIELD DOES NOT HAVE A BUS SWITCH TO 
?WORRY ABOUT,SO WE WILL UNCON! TLONALL Y 
; BRANCH ARROUD THE NEXT CODE THAT 
WORKS BASED ON A BUS SWITCH. 

 BERSONAL WHO _MAY PATCH THIS BRANCH 
; INSTRUCTION TO A_<NOP> OCTAL «240» 
;IN ORDER TO rUN PROGRAM WITH A SWITCH. 

;NOTE THIS “SWITCH” IS_R PIECE OF INHOUSE 
; TEST EQUIPMENT ONLY IT CONNECTS 
-THE UNIBUS TO THE I/O BUS FOR 
:CERTAIN TESTING. 

>; TYPE ASCIZ STRING 
;;GET OVER THE ASCIZ 
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ORLP8.P11 TRAP TABLE SEQ 0083 

3585 --65$: .ASCIZ <7>#8 
3586 O24674 64S: 
3587 024674 OO0401 BR 318 
3588 024676 O2cbeb 308: CMP (SP) +, (SP)+ 
3589 0247 012637 o00004 315: MOV (SP)4+/4 sALL THIS JUNK MUST BE REMOVED!! 
3590 Ge4704 005037 deSSe2 CLR SAERR’ 
3591 024710 004537 025524 JSR RS, SLOAD ;LOAD MICRO-CODE. 
353¢ 024714 ooc000G WORD DRLPxe2 *FILE “DRLPXe. OBJ" 

3594 024716 0OS2777 oOY0000 154S1l2 BIS SBITI4,3KMADO ; ISSUE KMC+DMC INIT. 

3596 024724 1S: 
3597 :"HANGS” HERE THEN KMC-11 ERROR. 
3598 024724 010146 MOV R1,-(SP) 
3599 024726 OO0S001 CLR R1 
3600 024730 005201 2s: INC Ri ;STALL FOR DMC-UP 
3601 024732 001376 BNE 2s 
3602 024734 012777 104000 154474 MOV SBIT1S'BIT11, 2KMADO ;SET RUN, AND ENABLE ARBITRATION. 
3603 Oe4742 105201 ess: INCB R1 
3604 024744 001376 BNE ess 

3606 O24746 032777 OOOO4O 15446e BIT s81TS, JKMADO ;SLAVE READY? (READING IPBM SR) 
3607 024754 OO14O1 BEQ 3$ 
3608 -FATAL LPA-11 ERROR SLAVE NOT READY. 
3609 024756 104000 ERROR 

3611 024760 612777 oOO000D4 1544S4 3: MOV #4, IKMAD2 ;READ FAST PATH 
3612 O24766 4§: 
3613 024766 O004S37 026434 JSR RS, STOUT --TOUT-CHECK FOR TIMEOUT 

3615 024772 104000 ERROR - /TIME-OUT ERROR 
3616 :/WE FAILED TO AG OMPLETE 
3617 ? CURRENT OPERATION 
3618 : CONTINUES IN THIS LOOP 
3619 */WOULD MAKE US “HANG” HERE 

3621 024774 000774 BR 4§ 

3623 ; “RETURNS HERE-FROM-TIMED OUT. 
3624 024776 122777 000377 154436 CMPB #377, JKMAD2 ‘WAIT TILL KMC DONE COMMAND. 
3625 025004 001370 BNE 4g 
3626 025006 122777 000377 154432 CMPB #377, aKMADY ; IF FAST PATH=377 THEN ERROR. 
3627 OeS014 OO10G) NE 35$ 
3628 025016 104000 ERROR ; IPBM ERROR (SLAVE SIDE) 
36¢9 YOU MUST RUN IPBM DIAGNOSTIC. 

3631 O25020 122777 oO0004 154420 35S: CMPB #4, JIKMADY ;1S THIS THE CORRECT VERSION OF MICRO-CODE? 
3632 O25026 001543 BEG S$ : YES-CONTINUE. 
3633 025030 005227 177777 INC #-1 
3634 025034 OO1140 BNE S$ 
3635 025036 005227 177777 INC a-1 
3636 OeSO42 OO0113S BNE S$ 
3637 O2SO44 104401 o2s50S52 TYPE 67S ;;TYPE ASCIZ STRING 
3638 Oes0so oo0440 BR 665 1IGET OVER THE ASCIZ 
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ORLPB.P11 TRAP TABLE SEQ 0084 

3639 -67§: .ASCIZ <200>"W ARN ING THIS PROGRAM WAS DESIGNED TO RUN WITH VERSION 4” 
3640 0251Se bbs: 
3641 G26 152 104401 025160 TyPE 2838 ; TYPE on eclz STRING 

eS 0es 69$: .ASCIZ O85 = MICRO- cove! i iGET OVE VEREIOR’ koe WAS DETECTED.” 

ae ile Oe sua 4401 O25246 bas: TYPE 71S TYPE ASCIZ STRIN 
tah BS2 44 4 0434 BR +e tEGET oven tue Rae fz 
3647 71$:  .ASCIZ <200>"THIS MAY OR’ MAYNOT CAUSE FALSE ERROR TO BE REPORTED.”<200><200> 
3048 025336 sh¢: 

3650 025336 112737 177777 OeS470 SS: MOVB #0-1,118 ;0AC CODE FOR SLAVE. 
3651 025344 012501 MOV (5)+'R1 :GET NEXT DEVICE ADOR. 
3652 025346 Geli2? oo0000 6S: CMP (R1); #0 * TERM REACHED? 
3653 O0253Se OO1444 BEQ 10$ 
3654 025354 105237 025470 INCB 11$ 
3655S 025360 113777 OeS470 154060 MOVB 115, JKMADY ;FIFO DATA 
3656 S 004737 025472 JSR PC. 20S : ISSUE SEND 
3657 02537e 112177 154050 MOVB (R1)+, aKMADY ‘SEND LOW BYTE OF DEVICE ADDR TO SLAVE. 
3658 025376 004737 025472 JSR PC.2 “ISSUE SEND 
3659 025402 112177 154040 MOVB (RL)+, JKMADY :SEND HIGH BYTE OF DEVICE ADDR. TO SLAVE. 
3660 025406 004737 O2S47e2 ISR PC, 20$ 

66 4 2777 o00002 154016 7S: IT #BIT1, IKMADO jWAIT F R FIFO DATA 
3 BS2445 teres NE 58 NO DATA. =0 DATA 

3664 C2S4e2 112777 aOOD00e 154012 MOVB 82, IKMAD2 READ FIFO. 

366E 025430 gs: 
3667 025430 004S37 026434 JSR RS, $TOUt ;-TOUT-CHECK FOR TIMEOUT 

3669 025434 104000 ERROR - /TIME-OUT_ ERROR 
3670 ;/WE FAILED TO COMPLETE 
3671 :7CURRENT OPERATION 
3672 ; CONTINUES IN THIS LOOP 
3673 :/WOULD MAKE US “HANG” HERE 

3675 025436 000774 BR 8s 

3677 RE TURNS HER ~FROM- TIMED OUT. 
3678 O2S44O 122777 000377 153774 CMPB $377, JKMAD2 T FOR R 
3679 025446 001370 BNE 8s 
3680 O254S0 105777 153772 TSTB JKMADY :K9S A ZERO RETURNED? 
3681 O2f454 601734 BEG 6$ ?YES GET NEXT ADOR 
3682 :SLAVE WILL RETURN CODE O IF 
3683 O0254S6 005237 OesSe22 INC SAERR :DEV PRESENT. ELSE 
3684 tEXIT SAERR=1 IF SLAVE GIVES ERROR. 
3685 OeS462 ooso4! CLR -(1) :GET RID OF REFERENCE TO BAD ACLR. 
3686 O2eS464 012601 10S: MOV (SP)+,R1 
3687 025466 oO0020S RTS RS ;RETURN ALL ADDR. CHECKED. 

3689 025470 ocoD000 Lis: .WORD O ;HOLOS DAC CODE PLUS OFFSET 
3650 -TO SLAVES ADDR. TABLE. 

3692 OeS472 112777 900003 153742 20S: MOVB #2, JKMAD2 ; ISSUE FIFO WRITE 
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ORLPB.P11 TRAP TABLE SEQ 008s 

18: 
3633 BSeegs 004S37 026434 e JSR RS, STOUT --TOUT-CHECK FOR TIMEOUT 

3696 025504 104000 ERROR /TIME-OUT ERROR 
3037 WE FAI FED TQ. COMPLETE 

8 * CURRENT OPERA 
3699 : “CONTINUES IN THIS LOOP 
3700 : WOULD MAKE US “HANG” HERE 

320¢ o2ss06 000774 BR 218 

3704 ; 7RETURNS HERE-FROM- TIMED OUT. 
3505 pea510 b 2777 000377 153724 MPB #377, JKMAD2 :KMC CODE WILL RETURN A "377" 

? 1370 NE els :WHEN DONE COMMAND. 
3707 025520 000207 RTS PC 

3703 025S2e o00000 SAERR: .WORD 0 ;=0 IF ADOR. LIST OK,=1 IF BAD. 

3711 ; 
3712 ‘ STHIS SUB CODE USED TO LOAD MICRO-CODE INTO LPA-11. 
3713 +i CALL JSR RS, SLOAD 
3714 1% ;ADDR. OF MICRO CODE. 
3715 te NS” HE RE 
3716 te NOTE: ie auR CODE FILE MUST END IN -1 DATA. 

5% 

3718 
3719 O25524 O10446 $LOAD: MOV RY, -(SP) ;SAVE RY. 
3720 025526 010046 MOV RO. -(SP) :SAVE RO. 
3721 99 1S: MOV (5$+,R0 GET, PROG ADDR. 
356 Q 153700 CLR akmAbd R 
? 77 153704 CLR aKMADY ;CLEAR CRAM ADOR. 

3724 Gesste 02777 002000 153666 2S: BIS #2000 aKmapa : SELECT CRAM. 

3552 BSeeeq Bes 7? 638808 153654 BIS 120068, 0 , JKMADO : WEY FRAN i WRITE 

Hee Geeeee Beuy lseey che Bene Gpoare™ chan oor 
3729 psee33 Bes 27 i3 777 CMP (0), 8-1 ;ALL ENES 
3730 025576 001361 BNE 2s >NO LBoP. 
3731 025600 005077 153642 CLR aJKMADY :CLEAR CRAM ADDR. 
373¢ 025604 016500 177776 MOV -2(5),RO ?GET MICRO CODE ADOR. 

3734 025610 052777 aO2000 153620 35: BIS #2000, aKMADO ; SELECT CRAM 
3735 025616 022077 153630 CMP (RO) +; JKMADE ‘DATA OK? 
3736 O2S622 001013 BNE S$ >NO - REPORT AN ERROR. 
3737 025604 921027 177777 CMP (0), #-1 7ALL DONe? 
3738 025630 001405 BEQ 4§ ; YES - EXIT 
3739 OeS632 005077 153600 CLR aKMADO NO - DESeLECT CRAM. 
3740 025636 605277 153604 INC aKMADY UPDATE €RAM ADDR 
3741 025642 000762 BR 33 

3743 025644 012600 4g: MOV (SP)+,RO ;RESTORE RO 
3744 025646 012604 MOV (SP)+°R4 *RESTORE RY 
3745 O0eS650 o00e0s RTS RS -EXIT 
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OeSbSe 
Oes6Se 
OeS6S4 
OeS656 
025660 

Oe2Sbbe 

025664 
025666 
025670 
0eS674 
0eS700 
02S704 
025710 
0e$71 
02$7e 
025726 

02eS73e 

025776 

026000 
02600e 

00S74S 

000000 

000722 

010046 

AALI-K OIAGNOSTIC 
TRAP TABLE 

153514 

oooo0os 
026146 
025776 
153472 
oo000S 
026146 

SS: 

STLKW: 

153524 

15350e 

153460 

Wi: 

W3: 

STLKR: 

MACYL1 27(6S4) 
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;COME HERE ON LOAD ERROR 

RY ;UPDATE ERROR COUNTER. 
1S :IF NOT TOO MANY, TRY AGAIN. 

“MICRO CODE LOAD’ ERROR. 
-KMC-11 FAULT. YOU COULD TRY 

1S :TO PRESS CONTINUE TO GIVE IT 
‘ANOTHER CHANCE, BUT I DOUBT 
>THAT THAT WOULD WORK. SINCE I’VE 
tALREADY GIVEN IT 177 (OCTAL) CHANCES. 
“TRY RUNNING THE KMC-11 DIAGNOSTIC. 

;*THIS ROUTINE ISSUES A WRITE COMMAND TO THE LPA-11 
* 

CALL = JSR RS, STLKW 
.WORD O ;OFFSET OF DEVICE ADDR. 
‘WORD 860 ‘DATA TO BE WRITTEN 

RO,-(SP) ;SAVE RO 
(55+,RO -GET DEVICE OFFSET 
8340; RO *AOD WRITE CODE. 
PC, SCPH ‘WAIT FOR FAST PATH READY 

RO; JKMADY 
#S; JKMADe ; ISSUE FAST PATH WRITE 
AS SLPu ‘WAIT FOR RDY 

(5)4, JKMADY ;WRITE LOW BYTE DATA. 

8S, IKMAD2 ;FP WRITE 
PC’ §LPW 
(5) W323 
(S)$, JKMADY -WRITE HIGH BYTE 
85, JKMADe 
PC’ SLPW 
(SP)+,RO 
RS sEXIT DONE. 

;* 
s*#THIS ROUTINE ISSUES A READ COMMAND TO THE LPA-11 

% 

+a CALL = JSR RS.$TLKr 
1a WORD O :OFFSET OF DEVICE 
i “RETURNS HERE 
:#DATA IN WORD SOATR 
5% 

MOV RO,-(SP) :SAVE RO 
MOV (5$+,R0 -GET OFFSET 

SEG 0086 
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3801 O2e6004 
3802 026010 
3803 Oe6014 
3804 60e 
380S Qeb0e6 
3806 OQ26032 
3807 Q26036 
3808 026036 
3809 
3810 Oeb04e 
3811 
3812 
3813 
3814 
3815 
3816 Oe6044 
3817 
3818 
3819 O2e6046 
3820 O2e60S4 
3821 Q2e60S6 
38e2 O2e6064 
3823 026070 
38e4% 026076 
38eS 026076 
3826 
3827 O26102e 
3828 
38e9 
3830 
3831 
3832 
3833 Oce6104 
3834 
3635 
3836 O2e6106 
3837 Oeb114 
3838 Oc6116 
3839 QebleY 
3840 026130 
3841 026136 
3842 026140 
3843 Oeb14e 
3844 026144 
3845S 
3846 
3847 
3848 
3849 
3850 
3851 
38Se 
383 

AAL1-K 
TRAP TABLE 

0Se2700 
004737 
110077 
112777 
004737 
010037 

004S37 

104000 

000774 

032777 

900000 

000300 
026146 
153426 
ogo00s 
026146 
026142 

026434 

000040 

ogo004 
026146 
1$33S2 

026434 

000040 

ooooo4 
026146 
1S33le 

DIAGNOSTIC 

1S3414 

183362 

1$3356 

026144 

1$3322 

153316 

02614S 

es: 

ROL: 
SORTR: 

MACYI1 27(654) 

0 
- WORD 

THIS ROUTINE WAITS FoR KMC - CODE TO BECOME READY AS WELL 
;AS FAST PATH TO BE READ 

JO? 
14-DEC-77 

8300, RO 
PC, $LPW 
RO: dKMACY 
8S‘ akMAD2 
PC’ SLPW 
RO'ROL 

RS, STOUT 

1$ 

eBITS, aKmMaAd0 

84, IKMAD2 
PC’ $LPW 
@KMADY, SOATR 

RS, STOUT 

2s 

SBITS, aKMADO 

Cae ae 

ocmabUY SOATR+) 
(SP)+4, ab 
RS 

0 

CALL = JSR 

20:20 PAGE 74 

;ACO READ CODE 
;WAIT TILL READY 

; ISSUE WRITE FP 

;-~TOUT-CHECK FOR TIMEOUT 

;” TIME-OQUT ERROR 
;7WE FAILED TO COMPLETE 
; CURRENT OPERATION. 
>-CONTINUES IN THIS LOOP 
; “WOULD MAKE US “HANG” HERE 

; 7RETURNS HERE-FROM-TIMED OUT. 
;FAST PATH GOT DATA? 

; ISSUE FAST PATH READ 

;GET LOW BYTE 

;-TOUT-CHECK FOR TIMEOUT 

;“TIME-OUT ERROR 
:7WE FAILED TC COMPLETE 
: (CURRENT OPERATION 
: “CONTINUES IN THIS LOOP 
;7WOULD MAKE US “HANG” HERE 

;7RETURNS HERE-FROM-TIMED OU”. 
:FAST PATH REALY” 

; ISSUE FAST PATH READ 

;SAVE HIGH BYTE 

PC,SLPW 

: THE MICRO-PROCESSORS AND REPORT AN ERROR, THEN HALT. 
IT WILL TIME OUT IF 1GO MUCH TIME IS TAKEN BY 

SEQ 0087 
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Oe2bele 
Oebe2 le 
026216 

026236 

026236 
026240 

O2b6e4e 
026244 

026272 
Oeb276 
0e6300 

010146 

032777 
001403 
00Se01 
001372 
000402 

0ie601 
000207 

104401 
000407 

000000 
000776 

ABLI-K DIAGNOSTIC 
TRAP TRBLE 

000377 

o000e0 

026220 

001464 

oco000 

026310 

026312 

153262 

153240 

S$LPW: 

1$: 

es: 

38: 

108: 

-:65§: 
64s: 

11S: 

SOUTLP: 

18: 

es: 

MACY11 27(654) 

F 
B 
T 

FORE. 
HAT ADDRESS. 

:% WHEN THE ADDR. 
# $TLKw 

R1,-« SP) 

65$ 
4§ 

(200) #LPA-11 FAULTS 

11$ 

W
M
A
 

), (0+ 
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Rl 
$377, aKrADe 

14-DEC-77 20:20 PAGE 75S 

;SAVE R1 

sFINISHEG INSTRUCTION? 

; TIME OUT? 

:FAST PATH READ? 
;NO - TIME OUT? 

:YES - REPORT AN ERROR 

;RESTORE Ri 

is TYPE ASCIZ STRING 
GET OVER THE ASCIZ 

;LPA-11 FAULT RUN LPA-11 
:OIAGNOSTICS. 

Ah S ROUTINE PROVIDES THE LINKAGE FROM USER CODE TO 
EVICE ADDRESS ON THE 1/70 BUSS FOR WRITE ONLY. 

I 
oe) 

IRST WE WILL DETERMINE IF THE ADORESS HAS BEEN USED 
E IF NOT WE HAVE TO INITIALIZE THE LPA WITH 

IS KNOWN BY THE LPA, DO THE OUTPUT BY 

;SAVE RO 
;SAVE RI 

;PROGRAM DEFINED LIST. 

; TERMINATOR REACHED? 
:YES NEXT STEP 
:MATCH WITH ADDR IN LIST? 

;SAVE OFFSET, DEVICE KNOWN. 

;GET DATA TO BE WRITTEN 

SEQ 0088 
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026334 
026336 

026340 
026342 

026344 
026350 
Oe63Se 
026354 

026356 

026366 

026370 
026374 
026376 

026402 

026404 
026410 
026412 
026414 

026416 
O2b42e 
026424 

All-K 
TRAP TABLE 

004537 OeS664 

coooon 

4 024644 

o0007SS 

001464 

ooocoo 

026402 

026000 

026144 

ooo000 

D24644 

DIAGNOSTIC 

108: 

SINLP: 

1$: 

es: 

$OFS=. 
38: 

10S: 

LO? 
MACYI1 27(6S4) 

SR RS, $TLKw :DO WR 
WORD O DEVIC 
"WORD G ‘DATA 
MOV (SP)+,R1 
MOV (SP )+'RO 
RTS RE 
MOV a(S,,(0)+ ; SAVE 
CLR (0) 
JSR RS, SLPAI 
.WORD = .OVLS 
BR 2$ 

SET 
E WRIT o

n
 7"
 

ADCR. 
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TEN. 

i STHIS ROUTINE PROVIDES THE LINKAGE FROM USER CODE 
;#TO A DEVICE ADDR. ON THE 170 BUSS FOR READ ONLY. 
+a 
;#FIRST WE Re PEO WE IF THE ADORESS HAS BEEN 
; #USED BEFORE 
:#WITH THE NEW A 

; #8 
i CALL THROUGH MOVEI DATA, ADDR. 
i WHICH EQUALS: 
ii JSR RS, SINLP 
Ht WORD XX ADDR OF DEVICE 
1H WORD YY ADOR TO STORE READ DATA. 

MOV RO,-(SP) -SAVE RO 
MOV R1;-(S5P) :SAVE RI 

mov 8, OVLS,RO ;PROG DEFINEC ADOR. LIST. 

TST (0) :€Ok REACHED? 
BEQ 10% YES - DEFINE NEW ADDR. 

CMP a(S), (O)+ “ADDR. MATCH? 
BEG 2s 
INC R1 
BR 1s 

MOV R1,3% ;SAVE LIST OFFSET 
TST (53+ 
JSR RS,$TLKr ;GO READ DEVICE 

WORD O ;OFFSET OF DEVICE 

MOV SDATR,a(S)+ ;STORE DATA. 
MOV (SP)+,R1 ‘RESTORE R1 
MOV (5P)+;)RO j RESTORE Re 
RTS RS tEXIT 

MOV (5), (O)+ 
CLR (D0) 
JSR RS,SLPAI 

AE HOT: WE HAVE TO INITIALIZE THE LPA 

:HWHEN THE ADOR IS KNOWN WE CAN DO oUTPUT THROUGH 

cee 0089 
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ORLPB.Pil 

3963 
3964 

026430 
Oeb43e 

026434 
026440 

sett gsrids 
O0264S4 
026460 

BseNe6 
026470 
026472 

026474 

O26S06 
O26S1le 
026514 

O26S2ee 
026524 
026524 
026526 
026530 

001464 
000756 

020837 
0014058 
010537 

rake 
005237 
100402 

bb6208 
000000 
000000 

ooo00s 

00S737 
001004 
062737 

000764 

000207 
oo00c00 
160000 

AR11-K DIAGNOSTIC 
TRAP TABLE 

02E470 

026470 
026472 

026472 

oo0004 

OeSSee 

o0000e 026530 

S$TOUt: 

18: 

es: 
38: 

$SAD: 
SCNT: 

SRESET: 

, 

108: 

1$: 
es: 

MO? 
MACY11 27(654) 14-DEC-77 20:20 PAGE 77 

. WORD .DVLS 
BR es 

*$TOUT ROUTINE USE AICH_IF its UT RENE REP OR HOC cTOAE 
1 CALL= JSR RS, STOUT 
# ERROR x ;RETURNS HERE ON TIMEOUT 

i ;RETURNS HERE NO ERROR 
7% 

CMP RE, $SAD ;SAME ADDR? 

MOV RS, SSAD ;NO-SAVE THIS ADDR. 
CLR SCAT *CLR CNT AT ADOR. 

INC SCNT ; OVERFLOW? 
BMI 3$ : YES-ERROR RETURN 
ADO #4,RS ?NO-NON ERROR RETURN 
RTS RS’ tRETURN. 

.WORD O i CONTAINS LOOP ADOR. 
WORD O # OF TIMES AT ADDR. 

5% 
:% THIS ROUT INE REPLACES. WHAT gHE USER WOULO ORDINARILY 
7#USE FOR A RESET. FIRST p08 ke SET_INSTRUCTION. 
;*#THEN WE CLR ”.DVLST” BCH ORCES US TO RESET BOTH THE 
;%KMC AND DMC AS SOON AS A DEVICE IS REFERENCED. 
ii 
1 3 CALL= JSR PC, SRESET ;REPLACES “RESET INSTRUCTION 
i RETURNS HERE. 

RESET ;RESET THE WORLD. 

MOV 22$,1%8 ;/READ DEVICE REG 2s, PUT DATA IN 1S. 
TST SAERR O ERROR’ LOOP 
BNE 10% t THERE WAS RAS ERROR. 
ADD #2, 25 ; UPDATE DEVICE ADDR. 

U gee WE HAVE TO PROTECT OUR SELF! 
‘Te 2$ CONTAINED A VALID ADDR, WE 
:MUST KEEP TRYING UNTIL WE CENERATE 
:AN INVALID ADOR. 

BR SRESET 

RTS PC 
-WORD O ; JUNK LOC. 
. WORD 160000 ;DUMB ADDR. FORCES INIT OF DMC-KMC. 

: SDELAY- ROUTINE TO GIVE A MINOR DELAY. 
; IS _NOT TIME DEPeNOENT CODE SENCE 
; NOT USED TO GET SPECIFIC TIME BUT 

SEQ 0090 



MAINGEC 11-DRLP6-A 
ORLPSB. Pill 

026566 

026872 

Oe6602 

026604 

026606 
O2e661e 
026614 

026616 

Oeb66e6 

026642 

026676 

00S077 

000207 
10S237 
001375 
000207 

000000 

00$337 
ooo000e 
000000 

005037 

AR11-K OIAGNOSTIC 
TRAP TABLE 

026614 

ooo00de 
000115 
177776 
026604 

o000e2 

026604 
000040 

026604 

026604 

001464 

026630 

152276 

1S2ee7e 
026772 
000240 

026770 
026772 000104 

026772 

026772 

SDELAY: 

18: 

108: 

TIME: 

CLKINT: 

RTCCSR: 

SUTK: 

els: 

bages: 
1S: 

-~* 

NO? 
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SE@ 0091 

; JUST A LITTLE DELAY. 

THAT IS UNLESS A REAL TIME CLOCK IS PRESENT! 
THEN WE’LL GENERATE A TIME BETWEE? 16MS TO 32 MS 

CALL= JSR PC, SDELAY 

TST RTCCSR sCLOCK PRESENT? 
BPL 10% 
MOV #2, TIME 
BIS #i1S,3RTCCSR :START CLOCK 
CLR PS 
TST TIME 
BNE 1$ 
CLR JRTCCSR ;STOP CLOCK 

RTS PC 
INCB TIME 
BNE 10S 
RTS PC 

.WORD O 

DEC TIME 
RTI 
-WORD 0 :CLOCK CSR IF USED. 

3% 
:*¥THIS MACRO ALLOWS THE OPERATOR TO TALK TO 
7*¥ANY DEVICE ON THE I/0 BUS 
;#USER MUST START Al THIS ADDR. 
;#HE MUST SAY E ETHER "E" FOR EXAMINE, OR “D” FOR DEPOSIT. 
;¥"E" IS DEFAULT 
;*#NEXT, HE MUST SUPPLY AN ADDR. 
:¥NOTE IF ADDR. IS NOT FOUND ON I/O BUS, A HALT 
;#WILL OCCUR. 

CLR .DVLS 

TYPE 65S ;; TYPE ASCIZ STRING 
R 4§ 73GET OVER THE ASCIZ 
ASCIZ <‘200>#E OR D?s 

TSTB aSTKS 
BPL 1$ 
MOVB aSTKB, 20S ;GET INPUT 
TYPE, 20% 7ECHO, NEXT MESSAGE. 
BICB #240, 20S :STRIP PARITY, LC 
ROOCT ‘GET ADOR. 
MOV (SP)+, 14S 
CMPB 203, #'D ; DEPOSIT? 
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DRLPB.P11 TRAP TABLE SEG 0092 

40rk 026704 001411 BEQ 10% 

4073 026706 004537 026340 JSR RS. SINLP ;GET DATA 
4074 O26712 026770 2s: -WORD 14% 
4076 026714 026726 ‘WORD SS 

4077 026716 013746 026726 MOV S$,-(SP) i: SAVE S$ FOR TYPEOUT 
4078 QO26722 104402 TYPOC : pl YPE--OCTAL ASCIICALL DIGITS) 
4079 026724 000736 BR 218 +685 
1980 026726 900000 S$: “WORD O 

4082 026730 10S: 
4083 026730 104401 026736 TYPE 67S ;; TYPE ASCIZ STRING 
4084 026734 OOC4O4 BR 66S 2IGET OVER THE ASCIZ 
4085 --67§: .ASCIZ <200>s#DATA= & 
4086 026746 66S: 
4087 O26746 104412 RDOCT 
4088 026750 012637 026766 MOV (SP)+, 135 

4090 026754 004537 O2b242 11S: JSR RS, SOUTLP ;QUTPUT ROUTINE. 
4091 026760 026770 123: “WORD 148 ; DEVICE ADDR. 
4092 026762 026766 “WORD 133 DAT 
4033 026764 000716 BR 215 

4095 026766 oO00000 13S: .WORD O 
4096 026770 oO0000 14§: ‘WORD O 
4097 026772 100001 o4e504 O44Se6 20S: "ASCIZ <1><200> #DEVICE ADDR= # 
4098 Oe7000 O4eS03 O4O44O O42104 
4099 027006 O36See o00040 

4102 

THIS ROUTINE LOOKS THROUGH CURENT .DVLS FOR A/D ADOR. 
i IF UNFOUND, GENERATES IT. THIS ROUTINE’S WHOLE PURPOSE IS 
TO SET UP THE USER PROGRAM TO 1INK TO FILE “DRLPX2" FOR 

i SAMPLE TAKE ING PURPOSES. 
TO TAKE SAMPLES, 4 THE USER PROGRAM MUST SET UP 
A/D CSR IN BSEL ND 5S. 
(2) HE MUST CALL 44Ate ROUTINE: 

ISR RS, $PUTS ;CALL SET UP ROUTINE. 
“WORD _ADCSR DOR. OF A/D CSR. 
;RETURNS HERE sKMC BSEL 4p 7 PERMINENTLY SET UP 

(UNTILL one DOES A RESET) 

; (3) THE USER MUST PUT cope 006 _INTO_KMC REG e TO 
; START CONVERSION CAUTION*#DO WITH MOVB INSTR.?! 
; (4) MONITOR KMC REG e_ FOR CODE he (DRLPX2 IS DONE) 
; (S)READ_KMC REG 4,5 FOR A/D RESULT 
; (6) TO TAKE MORE SRMPLES SIMPLY PUT A/D CSR INTO 
; BSEL 4,5 AND CODE 6 IATO BSEL 2. 

A OV (5)+,18 ;GET ADDR OF ADDR. OF A/D S
E
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ORLPB.P11 TRAP TABLE SEQ 0093 

4125 027016 004537 026340 JSR RS, SINLP 
W126 Oe70ee 990000 1$: - WORD C 

4153 ReoRse 1 4459 026402 MOVB 457. axmane 152416 
4129 087 34 4313777 Oeb40e 152412 MOVB SOFS, JKMAD? 

7042 613737 Oe702e G Obe MOV 18,28 4130 
4131 027080 O6e737 O0000e ADD #e,cS 
a 0270S6 QO04S37 026340 25 JSR. RS, SINLP 

4133 885825 889783 “WOR Pos 
4135 027066 113777 Oeb40e 152350 MOV8 SOFS, aKMADS 
4136 Qe7074 1Se777 QOO0034O 152350 BIS8 #340, JKMADE 
4137 Q27102 152777 Q00300 152344 BISB #300 , JKMAD7 
4138 027110 1S2777 Q000300 152326 BISB #300, JKMAD3 
4139 027116 oO00205S RTS RS 
id? 027120 o00000 108: . WORD 

4142 000001 - END 
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ORLPB.P11 CROSS REFERENCE TABLE SEQ@ 0094 

ABASE = 170416 1638 274 315 
ACOW1 = QO00000 e74 317 

Rpts: SaBese oe 
ACTRLC Q1367e 1740 2lel 21608 2193 2eli 2ess ee9e 2361 2931 2984 

O0ee44 S6c8 S8e 
ADOWO = 000000 274 
ADDW1 = OO0000 274 
ADOW1O0= 000000 e274 
ADDOWL1= OOO000 274 
ADDW12= QO0000 274 

seo Bae ZB 
AD bS= falafel 274 
ADDWe = googo8 274 
ADDW3 = OO0000 274 
ADDWY = 900900 274 
ADOWS = QO0000 274 
ADOWE = 000000 274 
ADOW7 = 000000 274 

sores > Seoee8 as 
ADEND O1S4i2 1770 1783 1806 1823 1838 1852 1866 1909 1925 2424% 2438% 2443% 444% 

24Y4S*% 2446" 2447 % 2448 2e4SBe 
ADEVCT= OO0000 274 280 
ADEVM = 000000 274 316 
AENV. = QOO0000 274 28s 
AENVM = Q00000 274 286 
AFATAL= QOO0000 274 27? 
AL O0e2e42 S618 $80 
AMAOR1= OOO000 274 02 
AMADRe= OO00000 274 306 
AMRORS= goagas 274 309 
AMRORY= als) 274 312 
AMAMS1= QO00000 274 236 
AMAMSe= 000000 274 304 
AMAMS3= Q00000 274 307 
AMAMSH= OO00000 274 310 
AMSGAD= 000000 274 282 
AMSGLG= 0000 e74 283 
AMSGTY= 0000 274 276 
AMTYP1= Q00000 274 e97 
AMTYPe= OOOO 274 305 
AMTYP3= OOOO00D 274 308 
AMTYPY= QOOO0O 274 311 
APASS = Q00000 e74 279 
APRIOR= 000200 1658 e74 
APTCSU= 000040 3215 34978 
APTENV= QOO0001 2997 3208 3453 34958 
APTSIZ= Q00200 507 34948 
APTSPO= 000100 3210 3455 34968 
ASWREG= O00000 274 287 
ATESTN= QOO000 274 278 
AUNIT = 000000 274 281 
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AUSWR = QOOO000 274 288 
AUTCAL O114S6 596 17468 2108 
AUTOCL O20076 1749 27238 
AUTOER Q2e01be 2113 27338 
AUTRAP 013460 17S5 21108 
AVECTI= 100360 1648 274 313 446 447 
AVECT2= Q00000 274 314 
BEG 001600 469 4718 
BEGIN QQ1SS4 189 4668 3094 
BEGIN 01$72 190 4708 
81TO_ = OOO0001 1478 1056 
81TOO = OOQO0! 1378 147 
BITO1 = O0000e 1368 146 
BITOe = OO0004 1358 14S 
BITO03 = QO0010 1348 144 
BITOY = Q00020 1338 143 
BITOS = OQO0040 328 142 
81T0& = 000100 1318 141 
BITO? = O00200 1308 140 
eIT08 = 000400 1298 139 23946 

BIT1 = oouooe lien = 9089071187 3862 
BIT10 = QO2000 1278 1025 1028 1134 1172 1817 1832 1860 1887 1890 1919 2237 e281 

BITi2 = 010000 (see 11901137 al? agen 1903 gus gap DSS = 8 
BIT13 = 020000 ange" 1761 1791 1994 2001 20is 2e0e2 2054 2064 2078 2088 2129 2137 

BIT14 = O40000 1238 1546 1994 2015S 20S4 2078 2133 2137 2932 3594 
BIT!1S = 100000 lees 63S 3602 
BITe = QOOO00Y4 1458 927 930 1072 1073 1084 1093 11S7 
BIT3 = Q00010 1448 951 954 1103 1104 1114 1lee 1157 
BITY = 900020 bd3* ae3 978 1157 1325S 1342 1357 1371 1481 1651 1719 1874 1877 

1 
BITS = QOO04O 1428 862235 2247 3606 3819 3836 
B1T& = Q00100 1418 997 1000 1172 
BIT? = 000200 1408 892 907 916 930 939 954 964 978 987 1000 1014 1028 

1042 1059 1072 1093 1103 llee 1160 1175 1371 1890 1971 2323 2331 
BIT8 = QO0O400 1398 82364 
BIT39_ = 901000 1388 1011 1014 1172 1860 1919 1954 1968 
BPTVEC= QOO014 1S4s8 
BRLEV} 021160 SS4# SSS# SS6 2387% e2388% 28418 
BRLEVe OQeilbe SS6% SS7* e84es 
BUFFER OQO24640 35458 

024260 35438 
BUF 3 0244S0 35448 
CALDAC 014014 s99 21908 
CALDON 017716 107 27008 
CHANL  Q15416 e421*% e4608 
CHRCOL Q11260 17068 
CHTIME 015064 14S1 1469 1518 162e 23878 
CHO = 000000 17598 
CH1 = 900001 17898 
CH1i0 = 900010 17598 
CH11 = 000011 17598 
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CHie = 000012 17598 
CH13 = 000013 17598 
CH14 = QOOO1Y4 17598 
CH1S = QOOO0iS 17898 
CH16 = QOOO16 17598 
CH17 = QOO017 17898 
CHe = QO0odde 17898 
CH3 = Q0000 17598 1769 
CHY = OOO004 17598 1782 
CHYO = QOOO4O 17898 
CH41 == 000041 17S98 
CH4¥e = 000042 17598 
CH4¥3 = Q00043 17S98 
CHY4Y = QOOO4Y 17898 
CHYS = QOOOYS 17598 
CH46 = QOOO4E 17598 
CHY4Y7 = OOQQY7 17S98 
CHS = Q0000S 17598 
CHSO = Q000S0 17898 
CHS1 = QOO00S1 1789 2032 
CHSe = Q000Se 17598 8 =2037 
cHS3 = QOOO0S3 17598 1805S 
CHS4Y = QOOOSY4 17598 . 
CHSS = QOO00 17898 1851 
CHS& = QO00S6 17598 1908 
cHS7 = QO00S7 17598 
CH& = QOOOOOE 17598 
CH? = Q00007 17898 
CKSWR_= 104407 575 2l2e 
CLKINT O26606 4O4°R 
CLRVC_ O14214 22348 
COMPAR O1SY2e 1772 1785 
CONTC. Q175eS 602 26748 
CONVRT O1S204 1768 1781 
CPTYPE 015110 2387 23948 
CR = 900015 6e8 3254 
CRLF = Q00200 63% 3ee5 
CROSS. Q14704 1760 1790 
CSPACE 013734 1997 2006 
CTRLC 002430 S69 6018 
DACO 001S40 4598 S44 

1196 1260 
2198 eeel 

DACI1 001S4e 4608 6$9 
1277 1281 
22e3 2280 

BACe2 001544 4618 662 
1298 1390% 
2276 e8ee 

DAC3 001546 4628 665 
1315 1391% 
2227 2277 

OOISP = 177570 698 253 
DELAY 001532 4S68 e147 
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2262 eel 

1864 

2021 
2082 

69e 
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747 
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834 
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20S3 
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792 
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8S7 
2067 

2983 

2404 

2077 
2173 

848 
1993 

870 
2025 

877 
2097 

884 
2087 

3007 35388 

TU
RK
 

W
e
r
 

M
R
K
 

N
K
 

-
M
 

fw
rv
 

K
w
 

O
O
 

W
E
L
 

O
W
 

W
O
 

W
O
 

O
n
 

W
O
 

—
-
O
 

-
O
 

SEQ 0096 

n
~
E
H
 

W
k
 

W
e
 

P
o
w
 

M
W
 

wo
rm

 
W
r
 

e
e
 

O
~
-
 

M
O
 

O
K
 

N
W
 

c
=
 

W
F
 

O
W
 

N
f
 



MAINDEC-11-ORLPB-A 
ORLPB.P1 

DFO 

M
M
m
M
m
m
m
m
m
m
 

= 
OF

 
Ox
 

SE
 

Gx
 

Ox
 

Sx
 

Sx
 

4 
O
b
 

bn
 
bn
 

ba
n 

bw
 

oe 
ee
 

O
W
L
 
W
M
-
O
 

EMe 

O
0
0
-
-
O
 

«
O
0
0
0
0
0
0
0
 

be 
ot 9

) 
pas

 
tear

 
7)

 
=
 x 

“o
on

 

1 

O211lee 

017370 

l
a
l
e
l
e
l
e
l
e
l
e
l
a
l
a
l
o
l
e
l
a
l
e
i
e
)
 

O—
 

=
D
 

P=
 

be
 

da
 

be
 

da
e 

Ba
e 

De
e 

Be
 
De

 
Be
 
be

 
(
J
O
 

PU
 

PU
 
P
U
T
U
P
U
T
U
 

R
O
O
M
O
M
O
O
M
N
I
Y
N
 
Y
N
N
O
O
 

£ 
be 

_
 

O
n
 

ea
l 

od
 

o
 

Oo
 

O
O
Q
D
O
N
O
O
O
0
O
0
0
0
0
0
 

oO
 

oO
 

=
 

404 

g
=
4
 

KX
 
U
N
I
U
I
U
T
H
 
N
N
T
 

O
O
 

o
w
 

C
o
 

V
O
N
 

K
e
e
 

e
e
 
e
e
 
T
N
V
O
O
 

oO
 

-
_
 

i
y
 

CROSS REFERENCE TABLE 
AALI-K_ DIAGNOSTIC 

341 347 383 
419 28318 
339 34S 351 
399 26628 
393 405 411 
369 37 381 
e538 49S* S03% 
1868 503 
\4s8 3892 
688 eSe 494 

340 388 2816s 
400 28278 
3394 406 412 
346 28188 
3$2 ese0s 
358 e8ecsR 
364 28C4s 
370 376 382 
191 22088 
1S78 48e# 483% 
338 2eSs84es 
380 26158 
386 ebees 
39e 26cb8 
338 2b3c" 
404 26358 
410 eb64es 
416 26498 
344 2589s 
3S0 eS938 
356 25978 
362 26018 
368 26058 
374 26108 
1508 492 499% 

28068 2810 2814 
467% 624 634% 
468% 1436 144e% 

24S38 
22378 =§=2318 2323 
627 eb7b8 
633 26818 
$98 17138 

2030 2035 2096 
2428 2431 2434 
2438 244! 24568 
185 1794 3530 

3639 3643 3647 
1954 1957 1968 
35368 
28358 

608 3223 3264 
28368 
S29 5678 

359 

418 

2Bebs 

504% 

635% 
2844u 

2326 

2102 
2e4SS# 

3531 
3875 
1971 

MACY11 27(654) 

36S 

363 

26678 

2967+# 

2829s 

649% 

637 

2331 

23998 

3532 
4061 
24578 

GO8 
14-DEC-77 20:20 PAGE 84 

371 

387 

669% 

1385 

2334 

3533 
4085S 

377 

ebSSa 

17SS# 

2827 

2340 

3534 

383 389 

2111% 2937 

28438 

2349 

3536 3538 

395 

2938% 

3539 

401 

2940% 

3540 

407 

2943s 

3541 

SEQ 0097 

413 

3585 
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IOTvVEC= 000020 1SSs 480# 481% 
IV po ieeg do38 eds eegs 33% 5S2 1392% 

Vv % # 
KM 300 B1a36 aa5e" Be 3594# AeO3e 3606 3662 3722e# 37248 3726% 3727% 37348 

KMAD1 001440 4328 518 
KMaDe = OO 1 44a 327" 3611% 3624 3664% 3678 36928 3705 3773% 3778% 3782%  3804% 

KMADS OO1444 4368 413S*®  4198# 
KMAD4 = =O01LY4E 4388 3626 3631 3655* 3657%  3659% 3680 3723% 3728% 3731%  3740# 

3781% 3803% 3823 3840 
KMAOS O0014S0 440% 

KMAb?, 901454 Wau gp8) 3gxWIG7e * 
LOTRAP OQ02072 5318 567 641 1714 1747 2118 2191 2e09 
LF = 0000le 618 3258 3264 
LOADVC QO1437e 22698 

021142 2834s 
LPADH 0014S0 4398 
LPAOL OO144E 437% 
LPCI 001436 4288 
LPCO 001442 4338 
LPMR 001440 4318 
LPMS1 0014Se 441 
LPMS2 Q01454 4438 
LPSO 001444 4358 
LTEST QO02614 6438 1395 
MANHED 12238 e169 so " 
MANUL 135 S 117% 
MC Q02eSe S6Ss8 588 
MD 0O0e2S0 S64e S86 
MES1S OQ16232 1441 2546s 
MES3 016135 2261 25358 
MES6& 016202 1439 esses 

O02ec46 5638 584 
MTEST OQO244e $71 $94 6088 1430 
NSUPLY Q11600 1773 17808 
NSOOOO 020760 1989 2049 28078 

pes 007579 age" 1950" ape eSB See 
PC =7%000007 818 5S8# 567# 641% 893% 1176% 1193% 1210% 1227% 1244 

1295# 131e% 1376# 1383# T411% fet 1429 14S1% 14S2e% 14S3# 

PICO 007402 1437 14448 1698 238 
PICl 007502 14SS 14628 2382 
PIC3 010024 1473 15148 8 29383 
PICY 010562 1614 16188 2384 
PIC4B O0106ie 16238 
PIC6 011264 17128 2385 

3739# 

382 1% 

37728 

S€Q 0098 

3819 

3838 

3776 



I08 
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ORLPB.P11 CROSS REFERENCE TABLE SEQ 0099 

PIRQ = 177772 678 
PIRQVE= 000240 1618 
PRO = QOQ000 848 
PR1 = Q00040 8Se 
PRe = 000100 868 
PR3 == Q00140 878 
PRY = QO00200 888 
PRS = Q00240O 89a 
PR& = 000300 908 
PR7 = 000340 9is 
PS = 177776 64s 6S Ses* 4030% 
PSUPLY 011536 1787 1788 17678 
PSW = 177776 658 
PWRMSG OQOe2e74 3092 30998 
PWRVEC= QOO00e4 1568 486% 487% 3061% 30628 3071% ##$$.}3077% +«.3089%  3090# 
P3 010124 1S278 1615 
P3A 010eS2 1S43 15498 1562 
P38 010332 1$6S8 1878 
P3C 010412 15818 1S94 
P3D 010472 15978 1611 
P4 01066e 16318 1699 
PYA 011010 1648 16548 1669 
PYB 011132 16788 1695S 
P49976 020773 2010 2073 e8lls 
P7CNT 21172 2846s 
P7PNT O21174 28478 
QMARK 017517 $91 2183 26728 
ROCHR = 104410 3377 35398 
ROLIN = 104411 76 3418 35408 
ROOCT = 10441e 35418 4068 4087 
Dl Oeb14e 3806% 38438 

RESVEC= 000010 1518 
ROUTPT O1S0Se 2376 23818 
RTCCSR O2e6614 4026 402e9* 4033%  4O44s 
RO =~%000000 728 515 517% 520% S21 S26* S4O# S41% SY4e S44s S46# 10S54# 1071% 

1102% 1132% 1147% 1333% 1339% 1360% 1369% 1421# 1424 1S41% 1561* 1S64% 1S77# 
1580* 1S93% 1596* 1610% 1646% 1668% 1677% 1694* e123% e124 eleS* 2129 2133 
2137 2194* 2195 Ccelee 2214e ef2e7% eeeBe ece4S*# e2eSb*%* ee73% e2311% e3le 2349# 
2353% 2378 2463 2465% 2467% e2469% 2470 2473% e478% 2862 287e# 2876 2892 
2893 e906* 3019 3020 30e1% 30e8* 3029" 3030* 3031% 3032e# 3033 3038 3043% 
304S# 3049 3051 3063 3088* 3206 3e07% 3ele 3217 3ee0* 3415 3419% 3422 
SY3B% 3449 34S7% 3461 3462 S464" 3465*% 3466 3488% 3507 3508* 3509 3510# 
3S11%  3512%  3513% 3720 3721% 3732% 3735 3743% 3767 3768% 3769% 3771 3772 

; 3784# 3799 3800# 3801% 3803 3806 3841% 3894 3897% 3913 936 3939% 3957% 
ROX 007470 ide 1448% 14S68 1462% 1466% 1495S 1498 1511 17228 1724 1726% 1728 1735S 

ROY 007474 14S88 
Pl =~%000001 738 516 519% See SeS* S3e% $33% 534% 535 S4S# S46 S47 S48 

R1x 007476 14S98 1519# 1523% 1532 1538 1552 1555 1584 1587 1623% 1627% 1638 1642 
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ORLPB.P11 CROSS REFERENCE TABLE SEQ 0100 

1667 1677 1691 1694 
Rly 007472 1445 14498 14578 1463% 1467# 1492 1509 
Re =~00000e 748 S31# $33 S35# $36 $37 1486% 1495 2le7* 21318 2135 2139% 2141s 

2144 ee77% e2280% 2864 2875* e2879% 2882 esss*# 2890% 2891 2896* e904# 3065S 
3086# 3417 S4ele 342eS# 3427% 342e9% 3435S 3436# 

Re\ 007S00 14608 1520% 1524% 1S34 1540 1568 1571 1600 1603 1624% 1628% 1636 1644 
1662 1665S 1674 1686 1689 

Ree O204ee 27638 
R3 =%000003 7S = 148S# 1503 1S2S* 1629% 2147% 2148% 2153% 2154% 2865 2873% e874 2888s 

2s9ie 2900 2901% e2903% 3066 308S* 3141 3150% 3156% 3157% 3160% 3165* 3166% 
3167 3176% 3373 3374% 3375 3378% 3379 3383 3385S 3387% 3389% 

R37 020S34 2017 27778 
R38 020310 1996 27498 
R39 020601 2026 2784s 
RY =7000004 768 1484% 15e6% 15S2e 1568 1S84 1600 1630% 1662 1686 1691 3067 3084# 

3142 S144% 3145% 3146% 3147 3148* 3162 3164% 31728 31758 3719 3744% 37498 
R4O 020355 2005S e7Sbe 
RY] 020646 2081 27918 
R43 020713 2091 27988 
R44 020467 2068 e770% 
RS =700000S 77e 614% 653% 656% 659% 662% 665% 677% 679% 690% 69e# 70S* 707% 

967% 978% 981* 987% 990# 1000% 1003* 1014% 1017% 1028* 1031% 1042% 104S+# 
10S9# 106e% 1076% 1078% 1088% 1090% 1107% 1109% 1118% 1120% 1137% 114O% 8 =1143% 
1160% 1164% 117S5* 1179% 11928 1196% 1209# 1213% 1226* 1230% 124 3% 1247% 1260% 
1264% 1277% 1281% 1294% 1298% 1311% 1315# 1328# 1330% 1333% 1337% 134S+# 1360% 
1364% 1367% 1374% 1477% = 14B81* = LYB HE 1492% 8 1495%# 1498% 1$00% 1S03% 1S09# 1511* 
1$17% 1S3e% 1534% 1$38% 1S40# 1S46% 1549# 1SSe% 1SS5# 1S$7# 1560* 1568# 1$71# 
1573% 1576% 1584+% 1587% 1$89% 1S92% 1600# 1603% 1605% 1608% l621% 1636% 1638% 
164e% 1644% 16$1%# 1654 1657% 1660*% 166e# 1665% 1667% 1674% 1677% 1681% 1684% 
1686# 1689% 1691 1694% 1719# 172e% 173S% 1738% 1760% 1768% 1781% 1790% 1803# 
1804% 1817% 1620% 1821% 1835% 1836* 1849# 18S0# 1863% l1864# 1877% 1881% 1887% 
1890# 1893% 1899% 1906* 1907 1922% 1923% 19338 1941% 194S# 1947% 19S4# 1957 
1960# 1968# 1971% 1974% 1980% 1988* 19938 e000" eOO4*  ecO09* 2014* e0el*  e202S# 
2030 2035% 2048% 20S3% 2063% 2c067% 2072e% 2c077%  e2087% e096% e102 e1478 2153% 
2198% 2200% ee0exe eeO4# e221% e223% eeeS* ecee7# eedO0# eetee  ece4S# e2Sl# e2272% 
2311 2318% e23e3% e232e6* 2331% 2334% 2340% e34e% 2344 2349% e355* 2399 2400 
24O04% 2420 2e4e8e% 2431% 24Y34H 24398% e441# e449% 2866 2868* :870% 2877% 2881# 
2896 e90e* 3068 3083* 3143 31498 3151% 3153% 3154% 3155% 3156 3174% 3591 
3613%  3667%  3687%  3694% 374S* 3785* 3808% 3825*  384ee 3909% 3914*% 39178 3951% 
3988#  3962e% 3974 3976 3981% 398e* 3999% 4073% 40908 44125# 4132% 4139% 

Re =~000006 788 474% 475% 476 
=~%000007 798 

SOELAY 026S32 40eSs8 
SELDO1 017604 1751 26868 
SELO23 017651 2046 26938 
SNDVLT O14S32 1988 2009 2048 2072 23118 
SP =7%000006 808 478% 4928 S00# so4 515% 516% Ses S74% S77 629% 667 

1418% 1435% 1713% 1746% 2110 2117% 2190% 2208% 2378 2463% e464% e472 2473 
C474% 2477 2478 e86e* 2863* e864"  ec8bS* 866* :867% 2868 2871# 2884 2886% 
2888 2898 2900 2902 2903 23904 290S 2906 e908* 2909 2937% 2940 este 
2943 e965 2967# 2989 3019* 30e4%* 3045 3049% 3063%  3064* 3065% 3066% 3067 



MAINDEC-11-ORLPB-4 
CROSS REF ORLPB.FP11 

SPREAD 015420 
STACK = 001100 
S7AT 001536 

STKLMT= 177774 
STx = 000001 
SUPOK 011642 
SWR 001140 

SWREG 000176 
SWwO = 000001 
SwOO = 000001 
SWOl = O00002 
SWOe = O0OCOY 
SWO3 = 000010 
SWOY = 00. 
SwoS = OO0040 
SWO6 = 000100 
SWO7 = OOO200 
Sswog = 000400 
SwOS9 = 001000 
SW1 = Qo000e 
Cwid = OdO2000 
SW11 = 004000 
SWie = 010000 
SW1i3 = O20000 
SwW14 = O4OOCO 
SwW1S = 1900000 
Swe = QO0004 
SwW3 = 000010 
SW4 = 000020 
SWS = OQO0040 
SW6 = 000100 

000200 

All1-K OIAGNOSTIC 
ERENCE TABLE 

3068 3069% 3070 
3134 3135S 3136% 
3207 3217% 219 
3253 3254 3258 
3307 3309 3311 
334S# 3346 3349 
3389 3390# 3391% 
3433 3434 3436 
3482% 3487 3488 
3720% 3743 3744 
3936 3937% 39S6 
1771 1784s 2407% 

SSs 478 574 
4508 S40 653 
9S4 9S7 964 

1031 1042 1045 
1143 1160 1164 
1374 1387% 1477 
15873 1576 1589 
1684 1719 1722 
1893 18993 1906 
eens. 2eS1 2272 

es0ss 2807 2811 
1786 17898 
eSes 476 494s 

1289 1306 1323 
1647 1715 ele3 
2948 29S4 2992 
1878 S02 3274 
1198 
1098 119 
1088 118 
1078 117 
1068 116 1446 
10Ss8 115 
104e 114 
1038 113 
1028 lle 
101% lll 
1008 110 1187 
1188 
998 1323 135S 
988 
978 2258 
968 
958 
948 

1464 

1204 

1477 

MACY11 27(654) 

1Sel 

1221 

1S42 

KO8 
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1625 

1238 

1647 

3084 
3149 
3eeS 

2274 

1255 

1715 
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pe
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pe
 

D
W
O
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T
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1272 1289 

De
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Dee
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1306 

CA
) 

b=
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b=
 

pe
 

—
-
D
O
O
M
U
G
d
—
-
O
w
W
 

F
O
U
 

L
O
 
M
W
 

m
m
 

)
0
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1487 

3093 

FA
) 
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bm
 

be
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pe
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N
A
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W
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-
O
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F
O
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O
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N
E
N
N
G
D
 

15e7 

SEQ 0101 

TU
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1631 
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ORLPB.P11 CROSS REF ABLE SEQ 0102 

sWw8 = = 900400 1118 
sw3_ = 001000 1108 
TBITVE= 000014 1Ses 

re, Ste zis M20" fag, Se vse 20m 
TICKS 021152 14SO#® 8 1468% 1517% 1621% 2366% 2390% 28388 
TIME 026604 40e8# =§=4031 4036% 4O4Os 402% 
TIMER O14756 1483 1471 lole 1696 23608 
TIMERA Q14772 23648 
TIMERL O1S014 2367 23698 

Hass Slspie sis, 2r 
TIMSV Qe1150 e3be*e 2364 2374# 2375% 2376% 2377% 2379 28378 
TITLE Q18472 $73 24838 
TKVEC = 000060 1898 
TPVEC = Q00064 1608 
TRAPVE= 000034 1S8e 484% 48S* 
TRIVEC= OO0014 iS3s 
TSTl 002616 623 6478 
TST10 QQ3304 7588 
TST1] 003344 765 7718 
TST12 OO3406 778 7848 
TST13 = O03464 80e" 
TST14 O03S24 809 8158 
TST1S  QO03S66 822 8288 
TST16 OO3644 B44e 
TST17 =—6004114 ess 8908 
TSTe Q0e744 6738 
TSTeO 004160 897 9038 
TsT21 OQO04276 920 Sebs 
TSTee OO4414 943 9508 
TSTe3 O04S32 968 9748 
TSTeY  O04%6SO 991 996 8 
TSTeS 004720 1004 10108 
TSTe& 9004770 1018 10e4%8 
TSTe? O0S040 103e 10388 
TST3 003004 &80 6868 
TST30 =©005110 1046 10Se8 
TST31 Q05170 1063 10698 
TST3@ 005316 1082 1092 11008 
TST33 © OOSH44 1113 1lel 11288 
TST34 QQSS562 1131 1144 11558 
TST3S OOS644 1165S 11708 
TST36 ©005726 1180 11858 
TST37 =©006016 1188 1197 12028 
TSTY 003046 693 6998 
TST4¥O  Q06106 12n5 11) 12198 
TST41 QQO6174 leee 1231 12368 
TST4¥2 OO0bebe 1239 1248 12eS38 
TST4¥3 = =©0063S4 1256 1268S 12708 
TST44 QOO6446 1273 1282 12878 
TSTYS Q06540 1290 1299 13048 
TST46 006632 1307 1316 13218 
TST47 = =006774 1324 1341 1346 13538 



MAINDEC-11-DRLPB-A 
CRLPB.P11 

T 4 1818. 989188 
TSTS1 11S34 
TSTS2 011576 
TSTS3 011706 
TSTSY 01176e 
TSTSS 01ec046 
TSTS6 Olelee 
TSTS7 012176 
TST6 003164 
TST60 Ol12e2Se 
TST61 Ole4ee2 
TST6e2 012476 
TST63 Oisa70 
TST64 01 O14 
TST6S 13ee4 
TST? 003ee6 
TYPDS = 104405 
TYPE = 104401 

TYPOC = 104402 
TYPON = 104404 
TYPOS = 104403 
VADOR 001S26 
VCXTMP 011250 
VCYTMP 011252 
VECTOR OO14S6 
VECTPS 001460 

VSD Babes Weer oole3q 
V17S4 015400 

METTIN OF 300 A 936398 
We 0eS774 
W3 0eS776 
XDACUT 015202 
XPOS 011256 
YPOS 011254 
YPT Olleb 
SAERR OeSSee 
S$APTHD 001000 
SASTAT= eeRERE 
SATYC 023754 
SATY1 023730 
$ATY3 023736 
SATY4 023746 
$AUTOB 001134 
SBASE 001eS0 
$8DADR OQOilee 

13818 

AALI-K DIAGNOSTIC 
CROSS REFERENCE TABLE 

284 
3018 
3302 
4066 
3288 

1387 

1393 

1784 
604 

e41lex 

3683+* 

2bGe 
30358 
3313 
4083 
35318 

1388 

24S4s8 

24178 

37098 

MACY11 27(654) 14-DEC-77 20:20 PAGE 90 

apee | AdkS ABR ARB AIR ATT 
3037 3040 3042 3046 3083 3091 
3332 3381 3384 3388 35308 3583 

4078 

1389 1390 1391 

3999 

Arr 
3168 
3637 

48s 
3223 
3641 

SEQ 0103 

3308 
3285 
3645 
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ORLPB.F il 

SBODAT 001126 

SERrOR 
SERRPC 

SERRTB 
SERRTY 

SGODAT 

0012S4 
023046 

001214 

o
o
o
0
0
0
g
 

o
v
o
0
c
n
o
 

0 
bo
 
be

 
te

 
b
e
 

te
e 
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h
e
d
 

e
e
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N
N
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NI
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O
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o
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=
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s
s
 

e
s
 

e418 
4 

608% 

AA1L1-K_ DIAGNOSTIC 
CROSS REFERENCE TABLE 

614 

3018 
3955S 

MACY11 27(654) 

3037 

3477 
34S5 

2970 

28ee 

34928 

1014% 

NO8 
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692 
877 

1031 
1247 
1838% 
1960 

489 

3042 

298S% 

2824 

939% 
1017 

707 
884 

3046 

3010 

2826 

942 
102e8% 

3229 

28e7 

701% 
7Se% 
808 
877 
9S4* 

1031 

3264 

28e9 

104ex 

3313 

2989% 

1045S 

764 

3397 

2990% 

10SS% 

777 

2991 

SEQ 0104 

3010 



MAINDEC-11-ORLPB-A 
CROSS REFERENCE TABLE ORLPB.P11 

$GE tY¥e 

SINTAG 

SNULL 
SNWTST= 

007310 

026340 

f
o
r
u
r
e
n
 

d
e
 
r
u
n
e
 

L
W
W
M
O
N
R
 

m
i
 

U
E
 
C
M
O
Y
 

FU
 

ff) 
001154 
000001 

AA11-K_ OIAGNOSTIC 

10728 1084# 1093% 
1213 le2b% 12e43# 
1371% 1500# 1503 
1863% 1867 1877% 
1960 1971% 1974 
28ee 2824 28e9 
14218 
32868 3536 

Se 
2198 

343S# 34408 
2368 e958 2959 

3061 3077 30968 
614 6$3 656 
777 732 808 
342 957 967 

1120 1143 1164 
1337 1345S 1367 
1600 1605 1651 
19S4 1960 1968 
4125 4132 
eSO# 3314 3403 
e4Oe 2991*% 2999 
e698 3010 3264 

348S* 34918 
3$91 37198 
2378 489# 648% 

356S8 3917 3962 
2388 1757 

3770 3774 3779 
3028 
3068 
3098 
3128 
220 2e4 275s 
23968 
304% 
3078 
31C# 
2c0s 

SY4S# 3451 3486# 
3289 34018 
eBes 3461* 3464 
283" 3466# 
eros 3459 3467% 

3286 33998 
2978 
305% 
3088 
311s 

2962 29698 
es8s 3235 3264 
6448 6708 6838 
8418 887% 900% 

MACY11 27(654) 

1103% 1114% Ililees 
1260* 1264 1277% 
1767% 1780% 1803% 
1881 1890% 1893 
2143% 2147 2150% 

2961% 2969 

659 662 66S 
821 836 863 
981 990 1003 

1179 1196 1213 
1374 1481 1500 
1657 1662 1681 
1974 2e4e eesl 

3010 3021 
3388 3397 

17S8* 2965% 2967 

3783 3802 3805 

506 2964 2397 

34908 

3479 3483 

14-DEC-77 20:20 PAGE 92 

1160# 1164 117S* 1179 11928 1196 
1281 12e94* 1298 1311% 1315 134e# 
1807 1820% 1824 183S* 1839 1849s 
1906# 1910 192e8 1926 1941% 1947 
2153 e40e# 2413% 2465S 2816 2818 

679 692 707 721 734 749 
870 877 884 896 910 919 

1017 1031 1045 1062 1078 1090 
1230 1247 1264 1281 1298 1315 
1546 1$S2 1$$7 1$68 1873 1584 
1686 1691 1719 1881 1887 1893 
2323 2331 2434 2438 39368 3999 

2969 

3822 3839 38558 

3208 

7388 7558 7688 7818 7998 8128 
9938 10078 10el# 10358 10498 10668 

SEQ 0105S 

1209 
134S 
1g8S3 
19S7* 
2820 

rma 
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ORLPB.P11 CROSS REFERENCE TABLE SEQ 0106 

11eS@ 8 611See 11678 11828 11998 12168 12338 12508 12678 =612848 8613018 13188 13508 
42788 17638 17768 17968 18118 18288 1842s 18568 18708 18998 19158 19348 19828 

SOCNT OQeeS64 3140%  3169% 31828 
$OFS = 026402 39Se8 4128 4129 4135S 
SOMODE OeeS66 3135# 3139% 3144 3147% 3158% 3184s 
SOUtLP Oebe42 677 690 705 719 32 747 762 2775 730 806 819 834 848 

851 gS4 8S7 860 907 916 939 954 964 978 987 1000 
1014 1028 1042 1059 1076 1088 1107 1118 1137 1140 1160 1175S 1192 
1209 1226 1243 1266 1277 tsi 131 1368 1333 1360 1364 1477 1484 
1492 149S 1498 1503 1$09 1$11 1$1 1 1534 1540 1S49 1SSS 

nn 1888 «BBE 1883 stBeS 18> = 1BBd1BBS 18d 1588 = 1583 Gat 4B 1885 
1971 1993 2004 2014 e0es 20S3 2063 2067 2077 2087 2147 2153 2198 
2200 220e 2ee04 eeel 2ee3 e2eS eee? 2240 22S 2272 2318 2326 2334 
2340 349 2428 2431 2441 38948 4090 

OVER Qe 1860 e333 S44 es4g 2960 29668 
PASS 1202 2798 SOb# 603% 1409*% 1410% 1418 1431 2956 2970 

SPASTM 001006 2ee8 
$PUTS Oe701e2 41248 
SPWRAD Oeeebe 30348 
SPWRON OQeelee 4 30618 3.089 
SPWRMG OeeeSb 309e8 
SPWRUP O2ee174 3071 30778 
SQUES 001170 e678 3010 3264 3332 3381 3397 
SROCHR 023334 334S# 3539 
SROOEC= #22e8% U 3542 
SROLIN O234S4 33738 3540 
SRODOCT 023626 34138 3541 
$ROSZ = 000010 33668 
SREGRD 001160 ebcs 
SREGO OOi16e e648 
SREG1_ 0OO1164 26S8 
SRESET 026474 38a¢ i161 1176 1193 1210 1227 1244 1261 1278 1295 13le 1376 1383 

* 
SRTNAD 007332 14308 
SREA = HHHREX LU 3542 
$SAD 026470 3974 3976% 39848 
SSAVRE= ##eeee U 3542 
SSAVR6 Oeee7e 3070% 3078 3079%  3080% 30988 
SSCOPE O2lY2e 480 e9e98 
SSETUP= 000117 3368 4728 479 480 482 484 486 488 489 1407 2930 2983 3007 

3009 3269 3403 
SSTUP = 177777 3368 4728 
SSVLAD 021602 2941 29638 
ssvPC = 000214 1968 201 
SSWR = 164400 308 Se 171 172 173 174 175 176 177 266 267 488 4893 

490 648 674 687 700 716 729 74e 759 772 785 803 816 
829 84S 891 904 927 9S1 975 997 101i 1025 1039 10S3 1070 

1101 1129 1156 1171 1186 1203 1220 1237 1254 1271 1288 1305 13ee 
1354 138e 1402 1408 14e3 1429 1431 1767 1780 1800 181S 1832 1846 
1860 1874 1903 1319 1938 1986 2043 2e9ee 2923 29e4 e925 2932 e944 
2946 2347 2950 2951 e9Se 2983 e9s4 2966 2963 2976 2977 2978 2979 

_™ , «24n 
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$SUREG 001216 “ope 208 3004 3008 3010 3095 
SEQ 0107 

Heed Bee Bt Pt roo, rse 75 
1237% 1254 ; oitex 785* 829% 891 

STKB gor 1Me e3bee 569 xe ee bes «8528 S2ks 463% ideas «6 igges | 20nd" © 2aeax | B6e0" 

44 3278 ©9329 
Sree B2edc0 aP8ge S48 sipe 35> «3873533 SSlex SN? 3983 40K 

001534 4578 614 BSB) 
eC Oe ce a ce SC SC 
fe eeeeekeee se ee 
1274" 1277, «1291" «1294 * * Pe Ce Ck Oy, * 
tSeis, 1300 Se7* GPde 179 1311 iSeex «15080 (aoe «= 15aa 4 29, {hes 

tela = feds, = fedg* feds , (iigie yey 149% 1928 1496s 1337 «13578 = 1360 

yy 4502, jeep jee, fee byt ae, 1802 1s0ey 
1605 1608 1618* 162 * ee Ca a * 
1660 1pe8. 1618 166 1633% 1636 16 1639% 164 o* 3 ledds 1205 

1719% 1722 17328 ©1735 1671" 1674% 1638 1p age 1 a6 1634 1bRa* 1oR4 1657% 

rea otis £4 3-4 4 a Ct TE Igsce 3 ix 1889 

430 4933 gage Gu 494 » 1887" 1890 Bee 188319038 i866 igise = 19a2 

2202 2204 ets as* Ages = Aged* aay | AGSS* Aad APgRE AY 004 

oe 0 a] Hat Be 
623 B44 64B8 

31 

12 
670 

aE oe g7ye 6 680, BS BB7H 8838987008 

i a 
10398 1046 1049 10S38 1 378 1004 1007 1Olls 1018 S47 9518 968 

103g" 1046 1049 tGeae 1083 OBB, to7oe  10Be 1 09¢ 10s, = 0658 = 103 1035 

a> ge iS2s«1iS6e =: 116S——1167 io5t]ore «i318 

14a? 1433, 1503" «ise tga th 1ee08 1 ii7ie [lao «tiga tiaee tia 

180 1es4y 1855 18681867 Pe «1859 1585 1584 1588, 1580" 188 1Sar 
13058 6130701318, igiBigese ized 13de 1858, «B88 e  1c300 1 150i 

1738, «1283 eee ieee, «=o toe’ «gee tee8, «= tBes” = tBoe Jas4e 135m) 1378 138s 

sTout 026434 igsee 1840 igde = gga e544 gab, | apepe 1888, 1870 1811 1815" «1825. 1828 

STPELG DOIIE? “ere 32538 3Be4 jean, 3ees are ONO 18748 «1899 19038 = 1911 

STRAP Oe417e Sety 3881 3Be4 

stie’’. Genr9 geise Hee 
STRPAD 024232 35228 353i" 35328 35334 3534 

HEM 001108 “Beis vows 
# 35358 3536 35378 9538 35398 SHOR SSNs SHES 

Oeraes aheq" Bd ASG ARSE e8el = eB e8bSe NBN enee 2970 4929987 «=. 32010 
STYPBN= ##RERH LU 3535S 
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$TYPODS 021176 28618 3534 
STYpE 022570 3e0e8 347e 3S2e 3530 
STV REC 0e300e2 3232 3239 3246 3e518 32S2 3318 
$TYPEX Q23050 3257 3eS9 32628 
STYPOC O22366 31388 3531 
STYPON O2e402 3137 31408 3533 
$TYPOS O22342 31338 3S32 
SUNIT 001206 esis 610% 617% 620 628 634 637 64O* 1384 1385 
SUNITM 001010 ec3# 
SUSWR 001220 esse 
SUTK 026616 4OS68 
SVECT1 Q01e44 3138 550 SSY4 
$VECTe O0124%6 3148 
S$XTSTR 021440 293S8 
$S$GET4= 000000 14238 
SOFILL O22S6S 3134 3138% 3148 31838 
SHOCAT= HeeERE U 2932 2394 

= 027122 1818 18S 196 1978 1998 2018 2028 208 2098 2lle 
4528 47 489 1431 1435 179S%8 2288 29158 29693 2970 

3097 3264 3267 3396 8 3397 3403 34938 35438 3544s 39Se 
.OVLS 001464 4S1% Sous 609% 3897 3918 3939 3963 40S7% 
-SASTA= HHREHE LU 344S 3448 
-$X = 001000 2088 213 

SEQ 0108 

2827 

2138 2318 270 
3010 30568 3073 
4062 
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ORLPB.P11 CROSS REFERENCE TABLE SEG 0109 

COMMEN l6e8 
CROSS 6448 1789 1979 1993 2000 2014 20e1 2053 2063 2077 2087 
cohace eaae 1997 2006 2018 2027 2058 2069 2082 2092 

ERROR S68 622 639 668 681 634 709 723 736 751 766 779 794 0 823 
838 865 872 879 886 898 912 9el 935 S44 989 969 983 99 1005S 

1019 1033 1047 1064 1080 1094 1lal 1le3 1149 1166 1181 1198 1215 1232 1249 
1266 1283 1300 1317 1347 1374 1774 1787 1809 1826 1841 1855S 1869 3 1895 
191le 1928 1949 1962 1976 2410 3609 3615 3628 3669 3696 3810 3827 

ESCAPE l6e8 
GETPRI loe8 
GE TSWR 1628 
LRXX 27498 8 2756 2763 2770 2777 2784 e731 2798 
MOVE I 20s 611 650 6S4 657 660 663 677 6390 70S 719 732 747 762 775 

790 806 819 834 861 868 875 882 834 3908 917 931 940 985 365 
979 988 1001 1015 1029 1043 1060 1076 1088 1107 1118 1140 1162 1177 1194 

lel11 1228 1245S le6e 1279 1296 1313 1328 1334 1343 1364 1372 1479 1498 1544 
1S49 1SSS 1565 1$71 1581 1$87 $97 1603 1649 1654 1660 1678 1684 1689 1717 
1879 1884 1891 1945S 1951 1958 1965S 1972 2240 2249 2321 2329 2431 2436 3997 

MOVEM 198 67S 688 702 717 730 744 760 773 787 804 817 831 846 849 
8Se gsS 8S8 90S gi4 928 937 9Se 962 976 985 998 1012 1026 1040 

1057 1074 1086 1105 1116 1135 1138 1188 1173 1190 1207 1224 1241 1258 1275 
1292 1309 1326 1331 1358 1362 1475 1482 1490 1493 1496 1501 1$07 1909 1515 
1530 1532 1536 1$38 1S47 1553 1S$S8 1569 1$74 1585S 1590 1601 1606 1619 1634 
1636 1640 1642 1652 1658 1663 1665 1672 1675S 1682 1687 1692 1720 1733 1736 
1801 1815 1818 1833 1847 1861 1875 1888 1897 1904 1920 1931 1939 1943 1955 
1969 1991 2002 2e0ie 2023 2051 2061 2065 2075 2085 2145S 2151 2196 2198 2200 
sc06 22i8 22e1 22e3 22e5 2238 2243 2270 2316 2324 2332 2338 2347 2426 2429 

MULT 1628 
NEWONE 12508 1267 1284 1301 
NEWTST l6e8 644 670 683 696 7le 725 738 7S5 768 781 7939 Ble 82S 841 

887 300 923 947 971 933 1007 1021 1035 1049 1066 1097 1125 11Se 1167 
1182 1199 1216 1233 1250 v4 1284 1301 1318 1350 1378 1763 1776 1796 1811 
1828 1842 1856 1870 1899 1915 1934 1982 2039 

POP 16e8 2902 308e 3083 3436 3487 3488 
a a 2861 3063 3069 3415 3448 3450 3471 

SCOPE 578 647 673 686 699 715 728 741 758 771 784 815 828 844 
890 903 926 9$0 974 996 1010 1024 1038 10Se 1069 1100 1128 115 1170 

1185S 1202 1219 1236 1253 1270 1287 1304 1321 1353 1381 1406 1766 1779 1739 
SETPRI 1614, 1831 1845 1889 1873 1902 1918 1937 1985 204e 

SETTRA 3Se28 3531 3532 3533 3534 3536 3838 3539 3540 3541 
SETUP 16e8 472 
SKIP l6es 6e3 636 638 666 680 693 708 722 735 750 76S 778 793 809 

822 837 864 871 878 885 897 911 20 934 943 958 3968 98e 991 
1004 1018 1032 1046 1063 1079 1082 109 1110 1113 llel 1131 1144 1146 1148 
1165 1180 1188 1197 1205S 1214 1222 1231 1239 1248 1256 1265 1273 1282 1290 
1299 1307 1316 1324 1341 1346 1356 1386 1773 1786 1788 1808 1825 1840 1854 
1868 1882 1894 1911 1927 1948 1961 1975 2409 2414 

SLASH 1628 
SPACE 1628 
STARS l6e8 194 20s 207 214 227 270 273 644 646 670 672 683 68S 696 
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698 712 714 72S 727 738 740 755 757 768 770 781 
Bie 814 82S 827 841 843 887 889 3900 902 9e3 925 
973 393 995 1007 1009 1021 1023 1035 1037 1049 1051 1066 

11eS 1127 11Se 11S4 1167 1169 1182 1184 1199 1201 1216 1218 
1252 1267 1269 1284 1286 1301 1303 1318 1320 1350 1352 1378 
1765S 1776 1778 1796 1798 1811 1813 1828 1830 1842 1844 1856 
1899 1901 1915 1917 1934 1936 1962 1984 2039 2041 2651 2918 
3075 3110 3187 3266 3269 3337 3366 3405S 3443 3501 

SWRSU l6e8 4908 
TOUt 4S4# 36le 3666 3693 3807 3824 

TYPOCT l6e8 3024 3048 3287 4077 
TYPTXT l6e8 1792 3583 3637 3641 3645S 3872 4058 4083 
SCAL. 308 3548 
SOMAST 308 
SOMOT 308 
SMMAST 308 
SSCMRE eess 264 26S 

SSNEWT l6e8 644 670 683 696 7le 725 738 755 768 781 799 
887 900 923 947 971 993 1007 1021 1035 1049 1066 1097 

1182 1199 1216 1233 1250 1267 1284 1301 1318 1350 1378 1763 
1828 184e 1856 1870 1899 1915S 1934 1982 2039 

S$ceT ata 3531 3832 3533 3534 3536 3538 3539 3540 3541 

$SSKIP 1628 623 680 693 722 7358 765 778 809 82e 88s 897 
991 1004 1018 1032 1046 1063 1082 1092 1113 1121 1131 1144 

1197 1205 1214 le2e 1231 1239 1248 1256 1265 1273 1282 1290 
1324 1341 1346 1356 1788 1808 18eS 1840 1854 1868 1911 

EQUAT 308 5 
HEADE 308 42 
KMADR 178 420 
KSIS 4-4] 511 
LOADL eSe 3711 
LPAIN eee 3549 
PUTCS eye 4104 

- RESET ees 3986 
. SETUP 308 336 472 
SWRHI 30% 167 
SWRLO 1788 
UTK ese 4046 
$ACTI 308 192 
SAPTB 308 2718 
SAPTH 308 
SAPTY 308 3441 
SCATC 308 179
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ORLPB.P1L1 CROSS REFERENCE TABLE SE® O111 

P 8 7 Ser, Bh 89S 
RR os CQ} 

SINLP ess gel 
SMMAC 188 
SOUTL e7e 3882 
SPARM 308 
SPOWE 308 3057 
$RDOC 308 3403 
$SREAD 308 3264 
SSAVE 308 
SCOP 308 e916 
SPAC 308 

$SWDO 308 
$TLKw cbs 3760 
$TOuT 4S4% 3396S 
$TRAP 308 3499 
$TYPG 308 284g 
$TYPE 308 3185S 



MAINDEC-11-ORL PB-A 
DRLPB.P11 

BPL 

BR 

CLR 

CLRB 

1137 
3534 

—
-
£
O
D
 

D
M
M
G
u
I
r
-
—
 

O
D
O
N
O
 

O
-
O
n
a
w
 

O
N
D
E
 

O
O
O
N
N
S
 

o
 Ve]
 

wn
 

2320 

G
I
 

M
Y
 
W
W
 

CROSS REFERENCE TABLE 
AALI-K_ DIAGNOSTIC 

616 1387 1388 
2376 892438 28474 
4OOl1 4131 
3029 «3030020: 3031 

795 839 2443 

583 S85 S97 
822 837 864 

1004 1018 1032 
1282 «= 1290—Ss«*1299 
1626 1632 1648 
2949 2951 2957 
3452 3456 3476 
3975 4071 
1854 1927 2960 
3170 3322 3363 
S78 1410 1968 

3430 

1481 1546 1651 
3724 = 372623734 
4137-4138 
1204 1221 ©§=.:1238 
1s42 1625 1631 
3662 439= 3819 385 
3215 3247 3455 
1911 2471 

3171 3238 3320 
1092 = 1110—Ss Lie 
$23 538 643 

1205 1222 81239 
1739s Ble S130 
2328 439 e341 2S 2 
3081 3161 3209 
3358 3380 3386 
3708 #3730 3736 
22290 BPBY Ss BB 
3354 3750 4027 
592 604 618 

1613 1614 1638 
2204 2216 2278 
3073 3097 3137 
3432 93446 3468 
3833. 3861 3867 
468 475 488 

1055 1133-1192 
2150 2214 2246 
3590 3599 3685 
4033 4057 
3230 3256 3387 

1389 
2881 

MACYI1 27(654) 

1390 
3032 

I09 
14-DEC-77 20:20 PAGE 99 

1391 
3136 

1392 
3146 

N
o
u
r
 

EF
 

O
R
K
 

O
O
M
 

O
T
O
L
 

C
W
 

SEO Olle 
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ORLPB.P11 CROSS REFERENCE TABLE SEQ 0113 

CMP 476 496 See $37 42 S48 S80 582 S84 S86 588 667 679 692 707 
7el 734 749 764 777 792 808 821 836 863 870 877 884 896 910 
919 933 942 957 967 981 390 1003 1017 1031 1045S 106e 1164 1179 1196 

1213 1264 1281 1298 1315 134S 1503 1807 1824 1839 1853 1867 1881 1893 1910 
1926 1947 1960 1974 2110 ele9 2133 2137 2164 2176 2179 2289 2378 2470 2893 
2e34e e3s9 3274 3280 3300 3307 3319 3321 3351 3357 3360 3362 3375 3588 3652 
3729 3735 3737 3301 3944 3974 

CMP8 637 1385 23948 2997 3208 3223 32e5 3233 3254 3288 328e 3314 3379 3385 34S3 
-oM St 3626 3631 3678 3705 3857 4070 
c 
DEC 114S 1147 1339 1369 1411 1561 1$77 1$93 1610 1668 1694 2148 2154 2ee8 2253 

2256 2319 2327 2340 2351 2353 2366 2388 2441 3028 4042 
Dect 3158 3169 3237 3240 

HAL T 18S 2265S 3006 3072 3096 3204 3751 3878 
INC 520 617 1361 1384 1409 1442 1500 1$$7 1573 1589 1605 16$7 1681 1878 2286 

24e8 2879 e935 2988 3080 3164 3172 3329 3483 3582 3600 3633 3635 3683 3728 
3740 3859 3865 3903 3946 3979 

INCE 339 2963 985 3260 3603 3654 3749 4036 

JMP 189 190 191 5e9 S94 S595 S96 597 598 599 1395 1429 1615 1698 1699 
2108 21li4 2166 2178 2379 

JSR S67 614 641 6S3 656 659 662 665 677 679 690 692 705 707 719 
721 732 734 747 749 762 764 775 777 790 792 806 808 819 821 
834 836 848 8S1 854 857 860 863 870 877 884 893 896 907 910 
916 919 930 933 939 94e 954 964 967 378 981 987 990 1000 

1003 1014 1017 10e8 1031 1042 1045 1089 1062 1076 1078 1088 1090 1107 1109 
1118 1120 1137 1140 1143 1160 1161 1164 1175 1176 1179 1192 1193 1196 1209 
1210 1213 1226 1227 1230 1243 1244 1247 1260 1261 1264 1277 1278 1281 1294 
1295 1298 1311 13le 1315 1328 1330 1333 1337 1345S 1360 1364 1367 1374 1376 
1383 1424 1451 14S2 1453 1469 1470 1471 1477 1461 1484 1492 149S 1498 1500 
1503 1$09 1$11 1$17 1518 1$32 1534 1$38 1S4O 1S46 1$49 1552 1585 1$S7 1560 
1568 1571 1$73 1S76 1584 1587 1589 1592 1600 1603 i605 1608 lole 1621 1622 
1636 1638 1642 1644 1651 16S4 16S7 1660 1662 1665 1667 1674 1677 1681 1684 
1686 1689 1691 1694 1696 1714 1719 1722 1723 17258 1727 1729 1735S 1738 1740 
1747 1760 1768 1772 1781 1785 1790 1803 1804 1817 1820 1821 1835 1836 1849 
1850 1863 1864 1877 1881 1887 1890 1893 1899 1906 1907 1922 1923 1933 1941 
1945 1947 1954 19$7 1960 1968 1971 1974 1980 1988 1993 1997 2000 2004 2006 
2009 2014 2018 20e1 202eS 2027 2030 2035 2048 20S3 2058 2063 2067 2063 e072 
2077 208e 2087 2092 2096 2102 2118 elel 2147 2153 2191 2193 2198 2200 2e0e 
2204 2209 eell 2213 2215 2221 e2e3 e2eS 2227 2240 2c4e 2e4S 2esl eessS 2e7e 
2292 2318 2323 2326 2331 2334 2340 egg 2361 2404 2408 2428 2431 2434 2438 
244) 2931 e984 2934 3000 3213 3232 3239 3246 3318 3472 3591 3613 3656 3658 
3660 3667 3694 3770 3774 3779 3783 3802 3805 3808 382e 382S 3839 3909 3917 
3951 3962 3999 4073 4090 4125 4132 

MOV 470 474 478 480 481 482 483 484 48S 486 487 489 492 493 494 
495 S00 502 503 504 S09 515 516 $17 518 Sel Se S26 531 $32 
$33 $35 S40 S41 S44 S4S 550 52 S56 S74 S77 608 628 634 648 
649 669 687 700 701 729 742 743 772 785 786 816 829 830 84S 
848 851 8S4 857 860 867 874 881 891 892 904 307 913 916 9e7 
930 936 939 951 954 961 964 75 978 984 987 397 1000 1011 1014 

10e5 1028 1039 1042 1054 10S6 1089 1071 1072 1073 1084 1085S 1093 1102 1103 
1104 1114 1115S llee 1129 1132 1134 1156 1157 1160 1171 1172 1175S 1186 1189 
1203 1206 1220 lee3 1237 1240 1254 1257 1260 1271 1274 1277 1288 1291 1e94 
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ORLPB.Pil CROSS REFERENCE TABLE SEQ 0114 

1305S 1308 1311 1322 13eS 1333 1342 1354 1357 1360 1371 1382 1414 1418 1421 
1435 LY44 1445S 1448 1449 1450 1462 1463 1466 1467 1468 1474 1484 1485 1486 
1489 1492 1506 1S14 1517 1819 1520 1S23 1524 1S2S 1S2e6 1529 1541 1564 1$80 
1S96 1618 1621 1623 1624 1627 1628 1629 1630 1633 1646 1671 1677 1713 1722 
1724 1726 1728 1746 17558 1756 1757 17S8 1767 1770 1771 1780 1783 1784 1800 
1803 1806 1817 1820 1823 1832 1835 1838 1846 1849 18Se 1860 1863 1866 1874 
1877 1890 1896 1903 1906 1909 1919 1922 1925S 1930 1938 1942 1971 1986 1990 
e0il 2043 2050 2074 e1ll 2117 ele3 21e4 2127 2131 2135 2139 2141 2143 2144 
2147 2153 eibe 2174 2190 2194 21935 2208 e2le 22e7 2237 224s 2269 2272 2273 
2276 e277 e279 2280 ee8l 2e8e e283 e3ll 2318 2326 2336 2337 2344 2346 2349 
2362 2377 2387 2339 2400 2401 2402 2407 2420 24e1 2423 2425 2448 2463 2464 
246S 2466 2472 2473 2477 2478 e86e 2863 2864 e865 2866 2867 2868 2873 2876 
2896 2302 2903 2904 2e90S 2306 e390 2909 2937 2340 2943 2961 2962 2396S 

MOVB SSY e3ie 2315 2871 2874 e888 2891 23900 2°64 2991 2999 3134 31358 3138 3139 
3140 3144 3147 3148 3167 3217 3245 3253 3278 3298 3349 3355 3378 3383 3422 
S444 SY44S 3447 3510 3650 3655 3657 3659 3664 3692 3773 3776 3778 3780 3781 

NEG 2469 2870 3145 
471 61 643 1425S 1426 1427 1742 1743 3547 

RESET 1423 33996 
ROL 3151 3153 3154 3155S 3157 3425 3427 3429 
RTI S01 2310 2968 3009 3095 3179 3222 3317 3365 3393 3439 3520 4043 
RTS 558 isos 1741 2167 ejal 2230 2266 2e95 e34e 2355 2369 2392 2449 2475 2479 

rts gobs 3489 3513 3087 3707 3745 3785 3842 3870 3914 3958 3982 4008 4035 

oUB F u35 1584 1600 1686 2285 2293 2412 2413 2467 2877 2990 3464 

TRAP 3S22 3$31 3532 3833 3534 3536 3538 3539 3540 3541 
TST $36 S47 614 20 624 6S3 689 1230 1247 1436 

1738 2263 2882 289e 2933 2956 3004 3051 3162 3219 3227 3249 3309 3324 3433 
3489 3477 3479 3809 3748 3899 3907 3941 3950 3999 4026 4031 

TSTB 1078 1091 1109 120 1143 1337 1367 2160 2172 e225] 2287 2434 28s 2898 2950 
3202 3251 3276 32392 3347 3353 3451 3462 3475 3680 4063 

ASCII 267 S61 S62 563 564 S6 2483 2492 2499 2503 esle 2Se2 e529 2546 
2$S3 2560 2567 2707 2713 e724 2733 2808 esgie2 

ACCIZ 6 1432 1798S 2534 2535 2S4e 2575 e584 2589 e593 e$97 2601 2605 2610 2615S 

ASECT 1 
BLKB 3396 
BLKW 452 2915 3543 3544 
BYTE 234 235 240 241 249 250 258 es3 260 261 28s 286 236 297 304 

305 307 308 310 311 630 631 1431 2br2 2674 2676 2685S 2686 2693 2700 
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§ 388 5455 723 73 2807 2810 2811 2814 3001 300e 3180 3181 3182 3183 3394 
3 4 491 49 

OSABL) 3334 
ENABL 30 3267 
ENO 4142 
ENDC 47 56 148 162 175 177 178 190 195 201 206 208 215 2e8 

232 234 eb2 266 267 271 e74 296 304 307 310 313 314 315 316 
317 320 336 472 478 479 482 484 486 488 489 490 Sil Se7 
624 637 639 645 646 647 648 667 671 672 673 674 681 684 8S 
686 687 694 698 699 700 701 709 713 715 716 23 26 
227 728 729 736 739 740 741 742 743 791 756 757 758 789 766 
769 7790 771 772 779 782 783 784 78S 786 7394 800 801 802 803 
810 813 814 815 816 823 826 827 828 829 830 838 842 843 B44 
84S 865 872 879 886 888 889 890 891 892 898 901 90e 903 904 
912 921 924 3925 926 32? 935 S44 948 949 9S0 9$1 389 969 972 
973 974 975 983 992 994 99S 936 997 1008 1008 1009 1010 1011 1019 

1022 1023 1024 10e5 1033 1036 1037 1038 1039 1047 1050 1051 10S2 10$3 1064 
1067 1068 1069 1070 1080 1083 1093 1098 1099 1100 110] lilt 1114 llee 1126 
1127 1128 1129 1130 1132 114S 114 1149 1153 11S4 11$5 1156 1157 1166 1168 
1163 1170 1171 1172 1181 1183 1184 1185 1186 1187 1189 1198 1200 1201 120e 
1203 1204 1206 1215 1217 1218 1219 1220 leel 1223 1232 1234 12358 1236 1237 
1238 1240 1249 1251 1eS2 1253 1254 1e$S 1257 1266 1268 1269 1270 1271 1272 
1274 1283 1285 1286 1287 1288 1289 1291 1300 130e 1303 1304 1305S 1306 1308 
1317 1319 1320 1321 132e 1323 1325 1342 1347 1351 13S2 1353 1354 13SS 1357 
1379 1380 1381 1382 1383 1387 1400 1401 1402 1404 1407 1413 1416 1417 1421 
1423 1429 1431 1432 1435 1764 1765 1766 1767 1774 1777 1778 1779 1780 1787 
1789 1795 1797 1798 1799 1800 1803 181g 1813 1814 1815S 1826 1854 1830 1831 
183e 1841 1843 1844 1845 1846 1855 18S 18S8 1889 1860 1869 1871 1872 1873 
1874 1883 18958 1900 1901 1902 1903 19le 1916 1917 1918 1919 1928 1935S 1936 
1937 1938 1949 1962 1976 19E> 1984 1985 1986 1987 2040 2041 2042 2043 2044 
2410 2415 28Se 2919 2922 2926 293e 2934 2345 2948 234g e350 e9Se e9S4 2958 

Hn ee ee oe 
326 268 3e70 3298 33 3928 3 ge 39? 3953 3932 3933 381 344) 40 3406 
3408 S441 S444 344S S448 3475 3490 3502 3508 3511 3530 3531 3532 3533 3534 
3535 3536 3837 3538 35393 3540 3541 3542 3586 3616 3623 3640 3644 3648 3670 
3677 3697 3704 3811 3818 3828 3835 3876 4O4G 4062 408 

-EQUIV 56 S7 65 110 11] lle 113 114 115 116 11 118 119 138 139 
140 141 142 143 144 14S 146 147 

“EveR er" 1798 2815 3056 3106 3493 3586 3640 3644 3648 3876 4062 4086 4100 

-IF 43 S4 120 148 174 176 177 178 188 194 197 199 20S 207 ely 
2e7 231 233 2be2 266 267 270 271 e273 296 304 307 310 313 314 
315 316 317 318 320 336 446 472 473 478 480 482 484 486 488 
489 S06 Se? 623 636 638 644 646 648 666 670 672 674 680 683 
68s 687 693 696 698 00 701 708 71le 714 716 72e 72S 727 729 
73S 738 740 742 743 750 7$S 757 789 765 768 770 772 778 781 
783 785 786 793 799 801 803 809g 8le 814 816 822 82S 827 829 
830 837 B41 843 84S 864 871 878 8ss 887 889 891 892 897 900 
902 304 9i1 920 923 93e5 927 934 943 947 949 g9S1 988 968 971 
973 975 982 991 993 995 997 1004 1007 1009 1011 1018 1021 1023 1025S 

1032 1035 1037 1039 1046 1049 1051 10S3 1063 1066 1068 1070 1079 1082 1092 
1097 1099 1101 1110 1113 llel 1125 1127 1129 1130 11931 1144 1146 1148 11Se 
1154 1156 1157 1165 1167 1169 1171 1172 1180 1182 1184 1186 1187 1188 1197 
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Pen a a a 1 1 1 1 197 1 
1284 1286 1288 1289 1290 1299 1501 1538 130 1586 150? 1316 154 1 33 1538 
1323 1324 1341 1346 1350 1352 1354 35 135 1378 1389 1386 1383 1388 1323 
1400 1401 140e 1403 1404 1406 1412 141 141 1Yel 14 14 1431 4 
1765S 1767 1773 1776 1778 1780 1786 1788 1794 1796 1798 1800 1808 811 1813 
1815 1825S 1828 1830 1832 1840 1842 1844 1846 1854 1856 1858 1860 1868 1870 
1872 1874 1882 1894 1899 1901 1903 1911 1915 1917 1919 1927 1934 1936 1938 
1948 1961 1975 1982 1984 1986 1987 2039 2041 2043 2044 2409 2414 2851 2918 
2921 29e5 2931 2932 2o44 2946 2947 2He 2 e951 e935 2954 29s 964 966 
2968 969 e970 2972 e975 2984 2988 299e 2334 2395 e939 3004 300 009 010 
301e Oe? 3043 3059 3069 3070 3075 3082 3083 3091 3093 3095 3099 3110 3187 
3208 3266 3268 3269 3270 3298 3337 3338 3366 3374 3375 3379 3380 3396 3397 
3403 3405 3408 3420 3443 SY44S 3448 3475S 3430 3501 3507 3S$11 3Se2 3531 3$32 
3533 3534 3535 3536 3538 $39 354 3541 3542 3585 3615 3621 3639 3643 3647 
3669 3675S 3696 3702 3810 816 382 833 3875 4046 4061 408S 

_ TIFF S4 174 176 177 178 195 199 20] 206 208 21s 228 231 234 262 
271 274 478 6e4 636 638 64S 646 647 648 666 671 672 673 674 
681 684 685 686 687 694 697 698 699 700 708 713 714 715 716 
723 726 727 728 729 736 739 740 741 742 750 756 7$7 758 753 
766 769 770 771 772 779 782 783 784 78S 793 800 801 802 803 
810 813 814 81S 816 823 826 827 828 829 837 842 843 B44 84S 
864 871 878 88 888 889 890 891 893 901 902 903 904 a44 9e1 
924 32S 926 92 934 O44 948 349 98 951 9$8 369 972 | 974 
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11e9 1139 1132 114S 1146 1148 1153 1154 1155 1156 1488 1168 1169 1170 1171 
1181 1183 1184 1188 1186 11893 1198 1200 1201 1202 1203 1206 1e1S 1217 1218 
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1357 1398 1380 1341 1342 1383 1386 1886 1383 1805 1413 1376 133] ie 13ee 
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1916 1917 1918 1919 1927 1935S 1936 1937 1938 1948 1961 1975S 1983 1984 1985S 
1986 1987 2040 2041 2042 2043 2044 2409 2414 esse e319 2944 2948 2949 e9Se 
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IRP 4 44 670 683 696 7le 725 738 75S 768 781 739 8le 82S 
84 887 09 92 947 971 3e3 1007 1021 1035 1049 1066 1997 1125 1152 

116 1182 ll lel6b 1233 1250 126 1284 1301 1318 1350 1378 1763 1776 1796 
1811 1828 1842 1856 1870 1839 1915 1934 1982 2039 2862 290e 2931 2984 3063 

ee a ¢ -LIST 14 30 162 177 185 ebe 
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