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SIF SSIGHT 02) 1972,1973, 13974 
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FIRST PRINTING, MARCH i9°S 

mre SW RMRTION 1" THIS CO cuMEN TS SUBJECT TO CHANGE AITHOLT NOTICE 
> aw’ SHleee NOT_SE CONS”RLED AS_A “keene UAT BY TSI TAL Een IFMENT 

2 GereaT tin, wea. TH. ESLSPMENT CORPORATION ASSLMES NO RESPONSIBILITY 
Sig An: ERRIRS THAT Ma’ APPEAR IN ai S MANUAL. 
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FESS ARETE ee ORE ee 
ici RTS Aaa rst di ITY "EST 

~ 2BRATICN AND ADJUSTMENT ROUTINES 
Zata COLLECTION ROUTINES 

3° 25 ThE PURPOSE OF THIS DIAGNOSTIC 19 EXERCISE 
A BivPrbie Sees Areodee 

RE SUTREMENTS 

se IPMENT 

FUP-11 STANOARD COMPUTER WITH ASR-33 TELETYPE (OR EQUIVALENT?. 

ACIISTABLE PRECISION VOLTAGE SOURCE, EDC MVICS, OR EQUIVALENT. 

~SeTLWCSCOPE, TEXTRONIX 453 OR EQUIVALENT WITH DIRECT PROBES. 

cIacTAL TEST CABLE MUST BE INSTALLED. 

"GSANGLE WAVE GENERATOR, WAVETEK VCG Fy OR EQUIVALENT 
SPT Ne REQUIRED FOR MONOTONICI 4) 

"HE PROGRAM REQUIRES A MINIMUM OF 4K OF MEMORY, ANC WILL USE 
J TO &« IF AVAILABLE. 

o ACTING PROCEQURE 

"mE STRNCARC PROCEOURE FOR CORD ING BINARY TAPES (5 To SE USEC. 

HE AFS-1! LOW 
Ecmposes 
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STARTING PROCEDURE 

STARTING AODRESS 

THE STARTING ADDRESS FOR ALL TESTS IS O00200. 

NIT TCH SETT 
Ant Mn atar pre et fs QO (DOWN). THIS SETTING wIL. Au OW ERROR 
res S 70 BE TYPED AND ALLOW THE PRCGRAM TG PROCEED TC T 

xT TEST. 

JPERATOR AND PROGRAM ACTION 

LORD PROGRAM INTO CCMPLTER MEMORY 

SET SWITZHES TO OC0299 

PRESS LOAC ADORESS KEY 

SEY SWITCHES AS CESCRISED IN 4.2 

PRESS START KEY 

THE PROGRAM WILL RESPOND 3Y TYPING 
“QF5-11 DIAGNOSTIC 
XXXX CHANNELS CAN BE TESTED 
#A-D LENGTH: 
THe PROSRAM WILL WATT FOR THE OPERATOR TO ENTER THE NUMBER OF 
Bata BITS \NOT INCLCTING SIGN) OF THE A-D ZONVERTER. WHEN THIS 
HAS SEEN DONE, THE PROGRAM WILL TYSE “." TO INDICATE THAT iT 
HAS ENTERED THE KEYBCRRD MONITOR MCDE 

XXXXz= MAXIMUM NUMBER OF CHANNELS THAT CAN SE TESTED SESLENT- 
IALLY BY THE DATA REPEAASILITT TEST. 

OPERATING PROCEDURES 

TEST SELECTION 

WITH THE PROGRAM GPERATING IN "KE kKEYSCARD MON 
SELECTION IS ACCOMPLISHED BY TYP:NG THE NAME OF THE 
FOLLOWED SY CR (CARRIAGE RETURN). TYPE ‘CR® 72 7 
TELETYPE INPUTS. 

IF AN INCORRECT NAME IS TYPED, THE PROGRAM WILL RESPOND BY TYPING 
A ayes ion MARK (7) ANC WILL {HEN RETURN TD THE KEYSOARD MONI7CR, 

] 
T 

T
l
e
 « 

MITING FOR A NEW NAME TO BE ENTERED. 
F A TYPING ERROR IS MADE AND CETE-TED SEFORE 8 IS TYPED, STRIKING 
HE RUBOUT KEY WILL ERASE THE PREN TOUS INFUT AND THE NAME OF 

THE DESIREC TEST MAY BE RETYPEC. 

TESTS AVAILABLE 

TABLE 1 LISTS ALL VALIC TEST NAMES TOGE”°HER WITk A SRIEF CE- 
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14g SCRIPTION OF EACH TEST. 
14 
144 
: TABLE 1 
iy TEST FUNCTION 
232 ree me menn - 
ted LOGIC TEST OF THE MULTIPLEXER CONTROL LOGIC AND ANALCS 79 
# DIGITAL CONVERTER CONTROL LOGIC 
8 REPET ANALCG DATA REPEATABILITY TEST 
oot 

rr AMCAL SWITCH SAIN AMPLIFIER CALIBRATION ROUTINE 
:5* ACCAL ANALOG TO DIGITAL CONVERTER CALIBRATION . 
238 ROSTINE “| 

res PXTIN MJLTZPLEXER TIMING ADJUSTMENT ROUTINE : 
ibe DATA A SET OF ROLTINES FOR COLLECTION ANO DISPLAY 
283 OF DATA ON ONE CHANNEL 
eF MONT ANALOG 70 DIGITAL CONVERTER MCNOTONICITY TEST | 
2. OE 200 MULTIPLEXER CHANNEL ACDRESSING TEST - 
EE SUCAL ARS OVERSCOLE TEST 
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THAT A FUNCTION IS SEING PERFORMED. 

TF AN INVALID OPTION IS SELECTED, THE PROGRAM WILL Reaeene 3 
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TYPING "7" FOLLOWED BY # AND WILL WAIT FOR ANCTHER J 
BE SELECTED. 

IONS, TOGETHER .ITH THE CATA RE- 
Mea? REQUIRES, IF SNY. 
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AC. 

in 5.2 TEST INITIALIZATION 
278 THE FOLLOWING TESTS REQUIRE NO FUTHER KEYBOARD INPLTS AFTER 

, ied “~ mn oo oo tad , al ' ’ é a - 

tae SPY PEE PERS PECEE TERE EDO Phe’ pagcRom WILL ReSPoNG of Tyetis 
aay R TO INCICATE THAT THE TEST IS RUNNING. 

:73 TZECQD" AND “AMCAL™ REQUESTS SPECIFIC INPUT LATA AFTER THEY HA¥E SEE% 
28: SELECTED. THE SROGRAM TYPES THE FOLLOWING MESSAGE: 
282 SSYSTEM UNIT ADDRESS: 
754 THE EXPECTES INPUT IS _A NUMBER FROM O-31 (TECIMAL, FOLLOWED BY 
i "CP*. ANY OTHER INPUT WILL CAUSE THE PROGRAM 70 TYPE "7", AND 
236 THEN REPEAT THE INPLT REQUEST. 
82 SFTER A CORRECT INPUT. THE PROGRAM WILL TYPE R TO INCICATE THAT 
3 THE TEST IS RUNNING. 

ig: THE FCLLCWING TESTS DO NOT REQUEST SPECIFIC DATA WHEN SELECTED. 
235 THEY WATT FOR THE OPERATOR TO SELECT THE PARAMETER HE WISHES 
iS: "0 ENTER: "REPET™ AND "DATA". WHEN EITHER ONE OF 
3 THESE TESTS IS SELECTED, THE PROGRAM TYPES AN ASTERISK (#) ANC 
i3s WAITS FOR THE OPERATOR to SELECT A KEYBOARD OPTION. 
73 5.3. KEYBOARD OPTIONS 
139 "REPET™ “OLOAD™ AND “DATA” DO_NOT REQUEST SPECIFIC INFORMATION FROM 
Ea THE OPERATOR WHEN SELECTED. THESE ROUTINES REGUISE THE LSE OF 
i: THE "KEYBOARD OPTION" FEATURE OF "HE PROGRAM TO INPUT 
z=3 CONTROL PARAMETERS FOR THE TEST TO BE RUN. A KEYBOARD OPTICN IS 
jek SELECTED BY TYPING ONE OR THO LETTERS FOLLCWED BY ‘cR’. DEPENDING 
: PCN THE OPTION SELECTED, THE PROGRAM WILL EITHER TYPE A SATA 
z REQUEST, CUTPUT DATA TO tHE TELETYPE, OR TYPE “R™ TO INDICATE 
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OPTION MESSAGE FORMAT 

A-T HVERAGE N irPR See oe ONE NONE 

AC-SELECT A-D #R-0 LENGTH: XY CR? 
*ONVERTER LENGTH 
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CoSELECT CHANNEL CHANNEL (S71: XXX CCR) OR XXXX, YYYY(CR> 
OR CHANNELS 

CE-CCNTINUE TEST NQ No 
5-ZISPCAY CHANNEL No No 

IN DATA LIGHTS 
3: EM-SELECT ERROR ERROR MODE: = XR, 
Ee PEPIRT MODE 
3s EX-SELECT ERROR ERROR LIMIT: = XX<CR) 
35 WINIT 
“3° 

35 G-SELECT AMPLIFIER SGAIN: XXXX. OR) 
35 SAIN 
le 

=; H-TYPE HISTOGRAM NONE NONE 
ss oF DATA 

3 

“ I-INITIALIZE ALL REGUESTS 
45 PARAMETERS 
“é FOR “REPET™ 
<" e-LIST_ALL DATA NCNE NONE 
48 POINTS INDIVIDJALLY 
“3 

cc LI-SONTINUOUSLY SAMPLE NONE NONE 
ec. AND LIST ONE CHANNE. 
=e N-SELECT NUMBER #SAMPLES: XXX CER) 
54 OF SAMPLES 
sé -"YPE ALL TEST 
e PARAMETERS 
5 S"-START TES? NONE NONE 
bs T=INPLT DATA NONE NONE 
€3 V-SELECT VERTICAL £VSF : XXX‘ CR) 
$4 SCALE FACTOR 
ce tS‘CONTROL/C)-RETURN CONTRA TC KEYBOARD 
ei *P. CONTROL Pi-RETURN CONTROL TO CURRENT TEST 
be tR .CONTROL R)-REPORT ERROP STA*IS 
© 
+ 5.3.1.1 INPUT FORMAT CESCRIPTI<! TU
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=s TABLE 3 .ISTS THE OPTIONS THAT REGUIRE INPUT DATA TO BE ENTERES 
273 VIA TELETIPE. TOGETHER WITH THE SPECIFIC FORMAT REQUIREC. 
§-< TABLE 3 

ES ceTton Font 
; ¢ XXXX20- 1023 (DECIMAL) _ 
5 Beater nan 3A Pouce tonne Fish USS 

YYYY=0-1523 <DECIMAL) WHEN TWO 
VALLES ARE REQUIRED 

NOTE: THE MAXIMUM NUMBER OF CHANNELS IS DEFINED AT PROGRAM 
START 

3 XXXX21,2,19,20,50, 100,200, 1090 

N XXXX21-1000 (DECIMAL) 

NOTE: THE poate NUMBER OF SAMPLES =10C0 OR TWITE THE MAXIMUM 
NUMBER OF CHANNELS, WHICHEVER IS SMALLER. 

EM X20, 1 

ER XXz0-4C (DECIMAL) 

‘ XXX20-100 (DECIMAL) OR A 
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5.3.1.2 PROGRAM RESPONSE TO OPTICN SELECTION 

THE FOLLOWING OPT IONS CAUSE DATA TO BE TYPED ON THE TELE- 
PRINTER: A,H,L.LC P BFTER THE JUTPUT IS COMPLETED, THE PROGRAM 
WILL TYPE's ARO WAIT FOR ANOTHER OPTION TO BE SELECTED. 

THE FOLLOWING OPTIONS CAUSE THE PRCGRAM TO REQUEST DATA:C,I,G,N EM, ER.AD, 
AFTER A CORRECT INPUT IS RECEIVED, TH PROGRAM WILL TYPE # ANO fa 
FOR ANCTHER OPTION TO cg SELE-TED: INCORRECT DATA I ENTERES 
THE PROGRAM JILL TYPE ° AND WILL iHEH REPEA* THE SATA REQUEST. 

THE FOLLOWING OPTIONS CAUSE "HE SELECTED TEST TC START OR RE- 
START:ST.CC FOR EITHER OF THESE OPTIONS. THE PROGRAM WILL TYPE 
"a 70 IGICATE THAT THE TEST IS IN PROGRESS, AND WILL NOT RETURN 
CONTROL TO THE KEYBCARD. 

THE T_OPTION CAUSES THE PRCGRAM TO INPUT A SELECTED NUMBER OF 
DATA SAMPLES FROM A SINGLE ANALOG CHANNEL AT A FIXED GAIN. 
THE PROGRAM WILL TYPE “R” TO INDICATE THAT DATA IS BEING INPUTTED 
AND WILL TYPE * SND WAIT FOR ANOTHER OPTION TO SE SELECTED WHEN 
ALL SAMPLES HAVE BEEN TAKEN. 
THE D_OPTION ALLOWS THE OPERATOR TO VIEW THE PERFORMANCE CF A 
SINGLE CHANNEL AS A PATTERN OF DATA IN THE DATA LIGHTS. 
THE PROGRAM TYPES "R™ TO INDICATE THAT THE ROUTINE JS RUNNING ANO 
WILL NOT RETURN CON ~2L TO THE KEYBOARD UNTIL CONTROL C OR CONTROL 
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5.3.1.4 

5.3.1.5 

P ARE TYPED. 

QPTION RPPICASILITY 

TEST OPTIONS 

LIGIC *c 
REPET tC, tP, $R,AD,C,CC,EM.ER.I.N,P,ST 
AMCAL °c ¢P 
ADCAL NONE 
MONOT Yo 
NAT tC, tP,A,AD,2.0.G,H.L.LC.P.T,V 
DECOD tC" ¢Pp 
OLOAD 1C/1P,c,G 

TEST RESELECTION 

IF IT IS DESIRED TO RETURN TO THE KEYBOARD MONITOR TO SELECT A 
NEW TEST, STRIKE THE CONTROL AND ¢ KEYS SIMULTANEOUSLY. THE 
PROGRAM WILL TYPE tC FOLLOWED BY “.” AND WILL WAIT FOR A NEW 
TEST TO BE SELECTED. 

IF “DATA” IS IN PROGRESS, SET SWOO=1 (UP) TO RETURN 
CONTROL TC KEYBOARD MONITOR. 

TEST PARAMETER MODIFICATION 

IT I5 POSSIBLE TO CHANGE ONE OR MORE PARAMETERS OF THE FOLLOWI‘G 
TESTS WITHOUT COMPLETE REINITIAIZATION: “REPET™.”"AMCAL”, “DATA”, 
AND™"""... THIS IS DONE By STRIKING THE CONTROL AND P KEYS SIM- 
ULTRNEOUSLY. THE PROGRAM WILL TYPE tP FOLLOWEC BY * AND WILL WAIT 
FOR SELECTION OF THE PARAMETER TO BE MODIFIED. 

IF"REPET™ ARE IN PROGRESS, TYPE “ST” TO RESTART THE TEST IF ONE 
OP MORE OF THE FOLLOWING PARAMETER HAVE SEEN MODIFIED: .C 6 
N,M,IF ONLY ER,EM, OR 80TH HAVE BEEN MODIFIED, TYPE “CR™ TO RESTART. 

IF “DECOD™ OR “AMCAL” IS_IN PROGRESS, CONTROL P WILL CAUSE THE 
PROGRAM TO REQUEST A SYSTEM UNIT ADDRESS, AND THE TEST WILL RE- 
START AS SCON AS ‘CR’ IS INPUTTED FROM THE kEYBCARD. 

IF “DATA” IS IN PROGRESS, AND “D" OPTION HAS BEEN SELECTED, SET 
SWOC=1.UP) TO MODIFY PARAMETERS. 
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o.3.2 

5.4 

5.4.1 

INITIALIZATION PROCEDURE 

THE FOLLOWING TABLE LISTS THE TESTS THAT REQUIRE THE USE OF 
K YBOBRE SPTION 7 GETHER WIT THE ORDER IN WHICH THE CPTIEN 
SHOUL ESELECTED, AND THE FROPER INPUT FORMAL FOR "HE SPecrer: 

TEST OPTION FORMAT 

REPET 1 (SEE NOTE) OR 
Cc XXXX, YYYY( CR) 
G XXXXECR) 
N XXXX (CR) 
ER XX(CR) 
EM X(CR) 
ST NONE 

DATA C XXXX(CR) 
G XXXX (CR) 
N XXXX (CR) 
T NONE 
V XXX(CR) GRA 
A.D,H.L.L,C NONE 

OLOAD C XXXX (CR) 
6 KXXX (CR) 
ST NONE 

NOTE: IF I IS SELECTED, THE PROGRAM WILL SEQUENTIALLY RESPOND 
WITH REQUESTS FOR C,G,N,ER, AND EM. WHEN THE EM INPUT IS 
TERMINATED, THE TEST WILL BEGIN. 

PROGRAM CONTROL SWITCHES 

SWITCH CPTIONS 

SR1IS =1, HALT ON ERROR 
SR1Y =1,LOOP_ON TEST 
SR13 =1,SUPPRESS ERROR TYPEOUT 
SR11 =1, INHIBIT ITERATIONS 
SR10 =1,ESCAPE TO NEXT TEST ON ERROR 
SRO 
SRO8 
SRO7 =1,HIGH GAIN CALIBRATION, 

=0,LOW GAIN CALIBRATION 
SROG =1,SUPRESS END OF PASS TYPEOLT 
SROS 
SROY 
SRO3 
SR02 
SRO1 
SFO0 =1,RETJRN TO KEYBORRD CONTROL 
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6.1.2 

é.1.2.1 

DETAILED TEST DESCRIPTION AND CPERATING PROCEDURES 

MULTIPLEXER LOGIC TEST “LOGIC™ 

DESCRIPTION 

“LOGIC” IS A TEST OF THE MULTIPLEXER AND ANALOGG TO DIGITAL CON- 
VER TER CONTROL LOGIC. THE FOLLOWING SEGUENCE OF TESTS IS EXECUTED 
EAC : 
ALL REGISTERS IN INTERFACE (EXECPT A-D DATA BUFFER? ARE CHECKED 
FOR PROPER OPERATION OF INITIALIZE. ANALOG TO DIGITAL CONVERTER 
as a IS TESTED TO VERIFY CORRECT OPERATION OF TIMING 

ANALOG TO DIGITAL CONVERTER AND MULTIPLEXER CONTROL LOGIC IS TESTED 
TO VERIFY CORRECT OPERATION OF INTERRUPT CIRCUITS. 
MULTIPLEXER TIMING LOGIC IS TESTED TO VERIFY CORRECT OPERATION. 
CHANNEL ADDRESS REGISTER IS TESTED TO VERIFY THAT ALL REACY 
WRITE BITS FJINCTION. 

OPERATION 

NORMAL SWITCH SETTING: SW1S-SW11=0 (DOWN) 

AFTER “LOGIC™ HAS BEEN SELECTED, THE PROGRAM WILL BEGIN EXECUTING 
THE TEST IMMEDIATELY. EACH SUBTEST WILL BE ITEROTED A NUMBER 
OF TIMES (DETERMINED BY PROGRAM) AND THEN THE NEXT SUBTEST WILL 
BE EXECUTED. WHEN ALL SUBTESTS HAVE BEEN COMPLETED, THE PR?- 
aha Wo EU NRE bOGrC” AND THEN RESTART BY EXECUTING THE FI}ST 
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6.1.2. 

&.1.e. 

6.1.2. ty
 

uw
 

6.1.2. 

€.1. 

IF AN ERROR OCCURRS, THE PROGRAM WILL TYPE THE PC PND STATUS OF THE 
TEST THAT FAILED, AND CONTINUE THAT TEST. IF "HE SAME TEST FAILS 
AGAIN, THE SAME INFORMATION WILL BE TYPED. 

OPERATION WITH SW1S=1 (UP). 

SAME AS 6.1.2.1 EXCEPT PROGRAM WILL HALT AFTER EACH ERROR. 10 
CONTINUE TESTING, PRESS CONT SWITCH. 

OPERATICN WITH SW1ll=1 (UP) 

SAME AS 6.1.2.1 EXCEPT EACH SUBTEST WILL SE EXECUTED ONLY ONCE 
PER PASS. 

OPERATION WITH SWLO=1‘{UP) 

SAME AS 6.1.2.1, EXCEPT AFTER AN ERROR IS DETECTED, THE NEXT SEG- 
UENTIAL SUBTEST WILL BE EXECUTED 

OPERATION WITH SNO6=1 (UP) 

SAME AS 6.1.2.1 EXCEPT NO END OF PASS TYPEOUT WILL OCCUR. 

SCOPE LOOP OPERATION 
BEFORE SELECTING “LOGIC”, SET SW1S=1 (UP) TO HALT ON ERROR. 
SELECT “LOGIC”. 
THE PROGRAM WILL RUN UNTIL AN ERROR IS DETECTED. 
AN ERROR MESSAGE WILL BE TYPED, AND THE PROGRAM WILL HALT. 
T9 LOOP ON THE FAILING TEST, SET SWIS=0 (DOWN) 
AND SET SW14 AND SWig=l (_P3 TO SUPPRESS ERROR TYPEOLIT 
AND LOOP ON THE FAILING SUBTEST. 
PRESS CONTINUE. 
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TQ RETURN TO KEYBOARD CONTROL IN THIS CHSE, RESTART PROGRAM 
AT ADDRESS 209. 

DATA REPEATABILITY TEST - “REPET” 

TEST DESCRIPTION 

"REPET" IS A TEST OF THE DATA REPEATABLILTY OF THE AFC-11 SYSTEM. 
REPEATABILITY IS DETERMINED BY TAKING AN AVERAGE OF DATA _ON EACH 
ANALOG CHANNEL AND THEN COMPARING INDIVIDUAL SAMPLES ON EACH 
CHANNEL WITH THAT CHANNEL AVERAGE. IF THE DIFFERENCE IS LESS 
THAN OR EQUAL TO A SELECTED ERROR LIMIT, NO ERROR OCCURS. IF THE 
DIFFERENCE IS GREATER THAN THE ERROR LIMIT, AN ERRCR HAS OCCURED. 

TEST INITIALIZATION 

WHEN "REPET” IS SELECTED, THE PROGRAM WILL TYPE "#" AND WAIT FCR A - 
RESPONSE FROM THE OPERATOR. THE OPERATOR INITIALIZES TEST 
PARAMETERS BY TYPING “I(CR)" AND SEQUENTIALLY RESPONDING TO INPUT 
REQUESTS, OR BY INDIVIDUAL PARAMTERS SELECTION. (SEE 5.3.2). 
IF THE “{" OPTION HAS 3EEN SELECTED, NO FURTHER ACTION IS REQUIRED. 
IF INDIVIDUAL PARAMTERS HAVE BEEN SELECTED, THE OPERATOR TYPES 
"ST(CR)" TO START THE TEST. 

TEST OPERATION 

ERROR MODE O 

AFTER INITIALIZATION, THE PROGRAM WILL TAKE AN AVERAGE OF 
N SAMPLES ON EACH CHANNEL (N HAS BEEN OPERATOR SELECTED). 
WHEN ALL AVERAGES HAVE BEEN COMPUTED, THE PROGRAM WILL 
TAKE ONE(1) SAMPLE ON EACH CHANNEL AND COMPARE THE DATA 
TO THE AVERAGE FOR THAT CHANNEL. AFTER 100 COMPARISONS 
ON EACH CHANNEL, THE PROGRAM WILL TYPE “REPET” AND CONTINUE 
THE COMPARISON. 

Tr AN ERROR OCCURS, THE PROGRAM WILL TYPE RN ERROR MESSAGE 
AND CONTINUE TESTING. THE ERROR MESSAGE IS IN THE FOLLOWING 
FORMAT 

XXXX YYYY 2222 

WHERE XXXX IS_A DECIMAL NUMBER CORRESPONDING TO THE CHANNEL 
ON WHICH THE ERROR OCCURED. 

YYYY_IS THE AVERAGE TAKEN ON THAT CHANNEL (CIN VOLTS WITH 
RESPECT TO AMPLIFIER INPUT) 

Z22Z IS THE VALUE (IN VOLTS) OF THE INDIVIDUAL SAMPLE 
TAKEN ON THE FAILING CHANNEL. 

ALL ERRORS WILL BE REPORTED SEGUENTIALLY. 
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6.2.3.2 ERROR MODE 1 

6.2.5 

6.2.5.1 

t.2.5.2 

SAME AS 6.2.3.1 EXCEPT NO ERRORS ARE REPORTED. 

TO_DETERMINE THE TOTAL NUMBEF OF ERRORS THAT HAVE COCURED, 
TYPE CONTROL R. THE PROGRAM WILL RESPOND BY TYPING 

PASSES: 
TOTAL ERRORS: 

THE TOTAL NUMBER OF CHANNELS TES™ED = 
CHANNEL RANGE X PASSES X 100. 

AND WILL WAIT FOR OPERATOR ACTION. 

TQ CONTINUE TESTING USING THE SAME TABLE OF AVERAGES, TYPE 
6C(6R). THE PROGRAM WILL RESUME TESTING, AND THE PASS AND 
ERROR COUNTER WILL BE UPDATED FROM WHERE THEY WERE. 

TO RESTART TYPE ST(CR). PASS AND ERROR COUNTS WILL BE CLEARED, 
AND A NEW TABLE OF AVERAGES WILL BE TAKEN. 

PARAMETER MODIFICATION 

TO MODIFY A PARAMETER DURING THE TEST, TYPE CONTROL P. pre PROGRAM 
WILL TYPE "#" AND WAIT FOR OPERATOR ACTION. AFTER ANY OR A 
PARAMETERS HAVE BEEN MODIFIED, TYPE ST(OR) OR CC(CR) TO EITHER RESTART OR 
CONTINUE THE TEST. 

TO LIST ALL PARAMETERS, TYPE P(CR). 

SIGNAL CONDITIONING MODULES 

AICS DIRECT VOLTAGE TO VOLTAGE MODULE 

THE VOLTAGES TYPED BY THE PROGRAM ARE THOSE THAT 
APPEAR AT THE INPUT OF THE CHANNEL IN QUESTION. 

AIO4 10 TO 1 VOLTAGE TO VOLTAGE MCDULE 

THE VOLTAGE AT THE INPUT OF THE CHANNEL IN QUESTION 
IS TEN (10) TIMES THE VOLTAGE TYPED BY 
THE PROGROM. 

A9OS CURRENT TO VOLTAGE MODULE 

THE CURRENT AT THE INPUT OF THE CHANNEL IN QLESTION 
IS THE VOLTAGE TYPED BY THE PROGRAM DIVIDED BY TEN (10). 
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6.3 CATA COLLECTION - “SATA” 

DATA IS A GROUP OF ROUTINES FOR COLLECTING AND DISPLAY 
INFORMATION IN DIGITAL FORM. INFORMATION Mar BE C:SPL 
COMPUTER ORTA LIGHTS, TYPED IN NUMERICAL FORMAT, SR ER 
OICTORALLY BY HIS” IGRE™, 

€.3.1 CPERATION 

TO INPUT DATA FOR DISPLAY AND ANALYSIS. USE THE C.4 AND N DPTICNS 
TC SELECT CHANNEL GAIN ANO NUMBER OF SAMPLES. USE THE T SP7._N 
TS INPUT A TABLE OF DATA . THE D OPTION 15 DISPLAY 
DATA CONTINLIOUSLY IN THE COMPUTER DATA LIGHTS OR THE LC CPTIIN 
70 CONTINUCUSLY TYPE THE VOLTAGE ON A GIVEN CHANNEL. 

6.3.2 HISTOGRAM FORMAT 

THE FORMAT OF THE HISTOGRAM IS SHOWN IN FIGURE 1. 

EACH DATA POINT IS PRESENTEC BY AN ASTERIS:.. (#). VSF IS THE 
VERTICAL SCALE FACTOR. WITH A VSF OR I, EACH # REPRESENTS CNE 
SAMPLE. WITH A VSF CF 4, EACH # REPRESENTS BETWEEN 1 AND + 

NG ANAL SS 
a ty F 

mo
 

I 
A 
E 

SAMPLES. 

THE HISTOGRAM IS A CISPLAY OF THE DIFFERENCE BETWEEN THE . LUE 
OF EACH SAMPLE AND THE VALUE OF THE AVERAGE OF ALL SAMPLES. EACH 
DIVISION ON THE HISTOGRAM HAs AS ITS VALUE THE RESOLUTION OF THE 
SISTEM AT A SPECIFIC GAIN. THAT IS. AT A SAIN OF 1, FOR AN 11 BIT + SIGN . 
R-D CONVERTER, EACH DIVISION IS EQUA 72 4.88eMV, ANC_AT a GAIN , 
3° 1990, EACH CIVISION 15 EQUAL TC 4.882 UV. FOR A le BIT + SIN 
n-D CONVERTER, "HE RESOLLTICNS ARE 2.441 MV AND 2.44] _Y 
RESPEC" IVELY 

THE HiSTOGRnM HAS A RONGE OF + OR -16 
THE AVERAGE. SVERANGE AND JNCERAN 
THE NUMBER OF SAMPLES, IF ANY, THAT EXCEE 
THEY WILL BE TYPED ONL) IF A SAMPLE POINT 

LUTION DIFFERENCE FROM 
UN"ERS THAT INCI-ATE 
THE HISTOGRAM CINITS. 
NCEEDS THE ABOVE 
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6.3.3 

6.3.4 

FIGURE | 

VSF= 
t 
t 
M 
t 
t 

foosssesoededsfooseseoose VWODTY 

QVERANGE= UNDERANGE= 
SVERAGE= 
sISTOGRA™ VERTICAL SCALING 

THE VERTICA. SCALE FACTOR MAY SE SET BY OPERATOR TO AN’ VQLUE SETWEEN 
1 AND 100 L-. © THE V KEYBOARD OPTION. AN ALTERNATIVE IS T) LET 
THE PROGRAM CG _mUTOMATIC SCALING BY TYPING A AFTER THE Vv OPTION 
HAS BEEN SELECTED. 

SIGNAL CONDITIONING MOCULES 
SEE 6.2.5 FOR INTERPRETAION CF VOLTAGES TYPED BY PROGRAM. 
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CALIBRATION, ADJUSTMENT, AND SCOPE LOOP ROLTINES © 

MULTIPLEXER TIMING ADJUSTMENT - MXTIM 

DESCRIP" ION 

“MXTIM™ PROVIDES A STABLE "IME BASE FOR ADJUSTMENT SF THE 
CNE SHOT_IN THE MULTIPLEXER TIMING CHAIN. IN ADDITICN, 
THIS ROUTINE MAY BE USED FOR SCOPING ON ANY POINT IN 
THE TIMING CHAIN. 

WHEN “MXTIM™ IS SELECTED, IT WIL: BEGIN RUNNING IMMEDIATELY. 

TIMING ADJUSTMENT 

CAD_AND START PROGRAM (IF THIS HAS NCT ALREADY BEEN OONE.. 
CONNECT OCILLOSCOPE PROBE (X1) TO AMLI-ED4F2 
CONNECT OSCILLOSCOPE GROUND TO AM21-E04Ce 
SET VERTICAL DISPLAY FOR 2 V/CM. 
SET HORIZONTAL DISPLAY FOR 1 MS/CM. 
SYNC INTERNALLY. 
SELECT MXTIM RT THE TELETYPE KEYBOARD. 

ROJUST THE UPPER POTENTIOMETER ON THE M3920 DUAL 0 
i ap BRATOR (LOCATED AT AMI1-E04) FOR A 2 MS WI 

MOVE OSCILLO 
POTENT IOMETE 
WIDE PULSE. 

CLAY 
CE 

SCOPE PROBE TQ AMLI-EQ3T2. ADJUST LOWER 
R ON M3020 (LOCATED AT AMII-E03; FOR A 3 MS 

MOVE OSCILLOSCOPE PROBE TO AMLI-EQ4T2. SET HORIZONTAL CISPLAY ON 
QSCILLOSC°SE FOR 1 US“CM. ACJUST THE LOWER POTENTIOMETER 
ON THE M3. 0 ‘LOCATED RT AMII-EO4) FOR A 12 US WIDE PULSE. 

MOVE THE OSCILLOSCOPE PROBE TQ _AMLI-EO3F2. ADJUST THE 
UPPER POTENTIOMETER_ON THE M3020 (LCCATED A™~ AMLI-E03) 
FOR A lve US. WIDE PULSE. 
ANALOG TO DIGITAL CONVERTER ADJUSTMENT - ADCAL 

DESCRIPTION 

“ACCAL” PROVIDES A DISPLAY OF THE R-D CONVERTER CUTPUT IN 
THE COMPUTER DATA LIGHTS. 

WHEN “ACCAL™ IS SELCTED, IT STARTS RUNNING IMMEDIATELY. 
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al 
wii 6.4.2.2 ANALOG TO DIGITAL CONVERTER CALIBRATION (A877) 
716 REFER TC A-SP-AFC11-O-4 CALIBRATION PROCEDURE 
718 
213 6.4.2.3 OPERATION WITH SwWS=1 
nes SAME AS 6.4.2.2 EXCEPT PROGRAM TYPES OUT 
wee DATA INSTEAD OF DISPLAYING IT IN THE LIGHTS. 
x 

724 
72 6.4.3 BESSEL FILTER CALIBRATION (A223) 
“3 REFER TO A-SP-AFC11-9-4 CALIBRATION PROCEDURE 
= 6.4.4 SWITCH GAIN AMPLIFIER CALIBRATION (A219) 
731 REFER TO A-SP-AFC11-0-4 CALIBRATION PROCEDURE 
mE 
234 
735 
736 5 ANALOG TO DIGITAL CONVERTER MONOTONICITY TEST-“MCNOT™ 
38 5.1 DESCRIPTION 
a3 SiONOTS PROVILES A MEANS FOR DETERMINING. THE, VOLTAGE SLEW 
ai RAYE, OR MINIMUM STATE WIDTH OF AN 11, 
7He +SIGN ANALOG TO DIGITAL CONVERTER. 
743 THIS TEST REQUIRES THE USE OF A LOW FREQUENCY (LESS THAN 
a4 1 H2) TRIANGLE SIGNAL GENERATOR AS A VOLTAGE INPUT 
THE FOR THE A-D CONVERTER. 
746 THE A223 BESSEL FILTER SHOULD BE REMOVED, AND THE SIGNAL 
747 GENERATOR OUTPUT SHCULD BE CCNNECTED DIRECTLY TO THE 
245 INPUT PINS CF_THE CONVERTER. 
749 THE PURPOSE OT THE TEST IS TO DETERMINE IF THE A-D CONVERTER 
760 MISSES ANY STATES AS THE INPUT WAVEFORM RAMPS UP AND DOWN 
751 AT A GIVEN FREQUENCY. . 
753 IN OPERATION, THE PROGRAM FIRST PERFORMS ONE CONVERSICN 
754 AND ASAVES THE RESULT. ANOTHER CONVERSION IS TAKEN, 
755 THE DATA IS SAVED, AND THEN THE RESULTS OF THE TWO 
75E CONVERSIONS ARE COMPARED. IF THE DIFFERENCE BETWEEN THE 
75? TWO CONVERSIONS IS LESS THAN OR EQUAL TO + OR - 1 LSB 
758 FOR THE CONVERTER UNOER TEST. NO ERROR IS REPORTED. 
759 IF THE DIFFERENCE IS GREATER THAN + OR - 1 LSB 
769 A STATE HAS BEEN MISSED. AND AN ERROR HAS 2CCOREC. 
ree 6.5.2 OPERATION 
7e4 SET THE SIGNAL GENEPATOR OUTPUT FOR A RANGE 
7EE OF -10 TO +10 VOLTS P-P IF POSSIBLE. 
766 SET_THE FREQUENCY To: 
767 é@ H2 FOR AN 11 BIT A-D 
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768 1 HZ FOR A 12 BIT A-D 
769 .S HZ FOR A 13 BIT A-D 

oy SELECT “MONOT” 

ed THE PROGRAM WILL BEGIN RUNNING IMMEDIATELY. 

77 IF_NO ERRORS OCCUR, THE PROGRAM WILL CONTINUE TO RUN 
UNTIL TERMINATED BY CONTROL C. 

O INCICATION OF END OF PASS IS GIVEN, SINCE END OF PASS 
8 DEPENDS UPON THE INPUT FREGLENCY AND YOL TACE. 

7a0 
aH 6.5.3 ERRORS 

733 IF AN ERRCR OCCURS, THE PROGRAM WILL TYPE: 
eo MONOTONICITY ERROR 
73: XRXXKK YVYYYY 
73g WHERE XAXXXX AND YYYYYY ARE THE 2 CONVERSIONS BEING COMPARED. 
mt THE PROGRAM WILL THEN RESYNCHRONIZE WITH THE INPUT SIGNAL AND 
=92 CONTINUE THE TEST. 
733 ALL ERRORS ARE REPORTED. 
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6.6 

6.6.1 

$.6.2 

2.5.3 

CHANNEL ADDRESSSING TEST-"DECOD" 
DESCRIPTION 

PROVIDES A MEANG FOR CHECKING INTEREACE CHANNEL 
abERESSING Pee A ETE Bek SBEEKTNG Af . 

Been OF THE CUERHELS ABORESS OND THE Se BIND ye 
EVETEM CHIT SELECTHTTS GRE. GROREMTTSED EROM THE CMISd 
TQ THE INTERFACE MAINTENANCE REGISTER BY “HE CIGITAL TEST 
L e 

THE PROGRAM VERIFIES THAT BOTH "X" AND “Y" ARE SET FOR THE 
SELECTED SYSTEM UNIT. ANC THAT THE CORRECT CHANNEL IN THE 
SELECTED SYSTEM UNIT IS ADDRESSED 
OPERATION 

INSTALL THE DIGITAL TEST CABLE BETWEEN THE AMI 
AND THE M151 IN THE SrSTEM LNIT TO BE CHECKED. 

SELECT “DECOD”. 

THE PROGRAM WILL TYPE “#SYSTEM JNIT:* 

ENTER THE SYSTEM UNIT NUMBER (IN DECIMAL). 

THE PROGRAM WILL TYPE_“R” TO INGICATE THAT THE TEST 
TS BE™NG EXECUTED. AT THE END OF A PASS, THE PROGRAM WILi 
TYPE “DECOD", AND wILL CONTINUE TESTING. 

ERRORS 

THERE ARE TWO POSSIBLE EFRORS THAT MAY OCCUR. THESE ARE: 
Ay"x" OR “Y" SYSTEM UNIT SELEC™ BITS ARE NOT ON 
B)CHANNEL ADDRESS IS INCORRECT. 

ie aa rec CCCURS, THE PROGRAM WILL TYPE "X BAD”, OR “Y BAD”, 

IF _B) OCCURS, THE PROGRAM WILL TYPE XX YY 
WHERE Xx IS THE eels ath CHANNEL RODRESS AND YY IS THE RECEIVED 
CHANNEL ADCRESS cIN DE . 

RAFTER AN ERROR OCCURS, THE PROGRAM WILL RESUME TESTING 
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SWITCH OPTICNS 

SW14 =1, LOOP ON CURRENT TEST FUNCTION 
ania =1. SUPPRESS ERROR TYP aOR 

W =., LUOP WITH CURRENT ADDRESS 

RESTRICTICNS 

STARTING 

OIGITAL TEST CABLE MUST BE INSTALLED 

OPERATING 

ALL TESTS MUST BE SELECTED FROM THE TELETYPE KEYBOARD. 

IF THE REPEATABILITY TEST IS RUN, A MINIMUM OF 
EIGHT (8) CHANNELS MUST BE SELECTED. 

OVERSCALE TEST-"OLOAD” 

DESCRIPTION 

“OLORD™ PROVIDES A MEANS OF TESTING THE “OVERSCALE* 
FEATURE OF THE AFC. THIS IS DONE VIA TESTING A USER 
SELECTED GAIN AND CHANNEL INPUT. 

OPERATION 

THE STATE OF THE CVERSCALE BIT (13) IS MONITEREC AND 
AND REPORTED VIA THE TELEPRINTER. A “1° IS TYPEO IF THE 
BIT IS SEY AND A *O’ IS TYPED JF THE BIT IS CLEARED. "HE 
PRINTOUT OCCURS ONLY ON ENCOUNTERING A CHANGE OF STATE 
OF THE OVERSCALE BIT. THE INITIAL STATE OF THE SIT IS 
ASSUMED TO BE CLEARED SO THAT THE FIRST PRINTOUT WILL 
NOT OCCUR UNTIL AN CVERSCALE CONDITION IS CETECTED. 

ERRORS 

NONE 

-ENCR 
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000135 

C90000 
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-TITLE AFCLL 
~ABS 

:RFC11 DIAGNOSTIC 
sCOPYRIGHT 1971,1972, DIGITAL EQUIPMENT CORP., 

;SWITCH REGISTER FUNCTIONS 

;SW1S =, HALT ON ERROR 
:SWl4 "LOOP ON CURRENT TEST 
:SW13 i “SUPPRESS ERROR TYPEOUT 
:SWl2  =1)SUPPRESS TRACE TRAPPING 
:SW11  =1;SUPPRESS ITTERATIONS 
:SW10  =1’ESCAPE TO NEXT TEST ON ERRC® 
-SwO? = =1 HIGH GAIN CALIBRATION 

-=0,LOW GAIN CALIBRATION 
:SWOS <1, TYPE OUT DATA IN ADCAL TEST 
:SWOG © =1; SUPPRESS END OF PASS TYPEOLT 
:SWOO =1;RETURN TO KEYBOARD CONTROL 

-SYMBOL DEFINITIONS 
$uiS=i0g000 
Swi4=4o000 
Sw13=20000 
Swl2=10000 
Sw11=4000 
Sw10=2000 
SwO9=1000 
SwOs=490 
Swo7=200 
SwI6=100 
SwOS=40 
SWO4=20 
SwO2=10 
Swo2=4 
WOl SWO1=e 

MAX4K=16776-DATAB/2 

REGISTER DEFINITIONS 
RO=“0 

;LOCATION EQUIVALENCIES 

SWR=177570 
PS=177776 
STACK=DATAB+200 
RADIX=DIVIS 

MAYNARD, MASS. 
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940 O1SS06 BINWRD=DIVIDL 
gu1 o15S10 DIGIT=DIVIOH 
gue 015506 QUCT=DIVIOL 
943 01SSi0 REMAND=DIVIOH 
a4 1534 PRODH= SHPYERL 

be e = 

aH Bt BES ER Raat =DATAB 

948 SONTROL REGISTER BIT FUNCTIONS 
949 990199 ENABLE=100 
350 coceco DONE=200 

08 s INSTRUCTION DEFINITICNS 

954 OCSTHE PUSHISP=S746 
gs 905726 POP 1SP=5726 
956 010046 PUSHRO=10046 
957 012600 POPRO=12600 
95e C2466 PUSH2SP=c4646 
959 922626 POP2SP=22626 
969 ood240 NCP=240 
961 000257 CLOVNZ=257 
S62 
963 
964 
365 sREFERANCE NUMBER DEFINITION 

967 onooon N=0 
368 900090 XN=N 

370 “EMT GENERATOR 

97 o00900 X=0 
973 000001 Mz] 
Q74 000001 XM=M 
975 
976 
477 
378 sEMT DEFINITION TABLE 

980 104000 ERRORC=EMT+X 
51 090001 X=X+] 
982 10490! SCOPESEMT+X 
983 ooooo2 K=X+! 
984 104002 SCOPEF =EMT+X 
es 009003 X=X4] 
986 104003 TYPEZEMT+% 
987 000004 X=X+1 
988 104004 - SAVOSP=EMT+x 
989 doc00s X=X41 
99) 104905 OCTASC=EMT+X 
99] 009006 X=X+] 
992 104006 RESOS= EMT+x 
993 909007 X=X+] 
$94 104007 EXTRACT= EMT+X 
995 0°0010 X=X+] 
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ERROR=EMT+X 
X=X+] 
BCOASC=EMT+X 
X=X+1 
AGLNGTH= EMT+X 

X+1 
TNOTREENT#X 
X=X+] 
INSTER=EMT+X 
X=X+] 
BCOBN=EMT+xX 
X=X+] 
SIvIoU= EMT+X 
X=X+1 
SUAD=EMT+X 
X=X+] 
DECBCD=EMT +x 
X=X+] 
AVRG=EMT+X 
X=X+1 
DECBCC=EMT+X 
X=X+1 
BCDASO=EMT +X 
X=X+1 
DIVIDE=EMT+X 
X=X+] 
AVREGS EMT+X 
X=X+1 
DISPAT=EMT+X 
X=X+] 
BODASN=EMT+X 
X=X+] 
MUL TPYSEMT +X 
X=X+] 

> TRAP CATCHER 

KOe 
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;STANDARS INTERRUPT VECTORS 

TRACES ;TRACE TRAP SERVICE 
340 

act ;POWER FAIL HANOLER 

ald :EMT DISPATCH SERVICE 

KEYENT :KEYBCARD INTERRLPT SERVICE 

IMP STRRT 
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RFAC.PLL TSE ROUTINE 

i319 
1311 ; RESSARRSERHSVERSERFSLSSRASSLELERELLSSESSSESRESL FAAS HSE ESALA PSA SLEFPEIAELI OSS 

1318 003100 .21100 

Ee sROUTINE TO TYPE ASCII MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE. 
1315 THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER Q LINE FEEC. 
1316 =NOTE1: SNULL CONTAINS THE CHARACTER TO SE USED AS THE FILLER CHARACTER. 
131° NOTES: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED. 

13.3 :CALL: 
1329 :1) USING A TRAP INSTRUCTION 
1352 - TYPE —_,MESADR ;MESADR IS FIRST ADDRESS CF AN ASCIZ STRING 

‘323 : TYPE 
1334 ; MESADR 
2335 
1326 52) USING A JSR INSTRUCTION 
2327 Moy BSW =P :PUSH PROCESSOR STATUS WORD Ch THE STACK. 
i328 35R PC $TYPE :CALL_TYPE ROUTINE 
363 MESADDR FIRST ADRESS OF MESSAGE 
43 

1331 O0i10G O1C0% STYPE: MOV RO, - (SP) SAVE RO 
1332 COi1g2 O1Fe0e 629202 MOV =: Je SP) RO :GET ADDRESS OF ASCIZ STRING 
2333 DOLIDe O627ER OfScae occaoe ADD #2. 2(SP) SADJUST RETURN PC 
1334 SOlt:4 112046 18: mova = “ROD +, =. SP) PUSH CHARACTER TO BE TYPED ONTO STACK 
1335 DO!tl6 001903 BNE — éS BR IF IT ISN'T THE TERMINATOR 
1336 901120 995726 TST “SP )+ LIF TERMINATOR PCP IT OFF THE STACK 
$337 OOlle2 O:2600 MoV (5P)+,RC ZRESTORE RO 
1338 O21124 o000c2 RTI RETURN 
1339 001126 904767 cOocoz es: JSR PC SS G0 TYPE THIS CHARACTER 
i340 O8:132 leere6 cotdle 33: CMPS) #2, .SP)4 CHECK IF THE CHAR. TYPED WAS A LINE FEES 
i341] O01136 001366 BNE 1§ :G0_GET NEXT CHAR. IF NCT .INE FEED 
1342 OO114O 916746 oD0072 MOV - §NULL,-. SP) raET ® OF FILLER CHARS. NEEDED 
1243 :AND THE NULL CHAR. 
1344 901144 105366 C2000! 48: DECB «ASP? :DOES A NULL NEED TO BE TYPED? 
i345 O01150 002770 BLT 3§ BR IF NO--s0 POP THE NULL OFF OF STACK 
1346 901152 OO4767 coDcce2 JSR —s- PC SS :G0 TYPE A NULL 
1347 OO1156 90077. BR 4§ :LCOP 
1348 O9:160 105777 oo00S4 SS: STB. OTPS {WAIT UNTIL PRINTER IS READY 
1349-90: 164 «199378 gPL CSS 
1350 foltee 116677 o0cod2 coro4s MOVE  2(SP),aTPB DAC CHAR TO BE TYPED INTO CATA RES. 
1351 OOi:74 090207 RTS = PC 
1252 
1353 
134 O0L176 O17667 OCC20D 020014 TYPER: MOY  a(SP), TYPERL 
1255 0:294 962716 990002 ADD a2, (SP) 
2#e6 301219 01678 176568 MOV PS. - (SP) 
2357 B31e14 604767 17766 JSR ss PC, STYPE 
1328 OCle2e0 o9cc0o TYPERI: 00000 
1359 O0lee2 O16746 176550 MOV PS, - (SP) 
1362 99:226 OONTE? 177646 JSR _—s PC, ST YPE 
136; 001232 012242 SPACE 
1352 951234 odcoo2 
1363 COle3. = 900 SNULL: .BYTE 0 

tt Coie? Cte SFILLS: .BYTE 2 
f co.edo =«(1775E4 TPS: 177564 



‘ 

' 

1 
y 
1 
RECIL MACYLL aries? 
DOAFAC PL) 

1366 OCl24e 177566 
136° 

oe ee ee ee. 

QS-SEP-"6 15:44 PAGE 32 
TYPE ROUTINE 

i '"St6 

EQ3
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NAF AC PL! MONT TOR | 

1368 .SBT7L MUNITOR 
1353 
1370 
1371 
137 
1373 sPROGRQM MONITICR 

1375 oO01244% oOl2705 901000 START: MOV #1000, SP sPOSITION STACK 
1375 601250 Olev6? O003490 176520 MOV #340, P5 
1377 OD 15 905737 oooc4e TST aey2. -TEST FOR AUTO LOAD 
137 1 14 BEQ +6 “BRANCH IF NORMAL CCAD 
1379 001254 300i67 od0e42 IMP LOGIC! “OTHERWISE RUN LOGIC TEST 
1380 OOl27d O05067 176502 SLR PS “ENABLE INTERRUPTS 
i281 O01274 012777 909100 o14use MOV #100, JTKCSR “ENABLE KEYSOARD INTERRUPTS 
1392 991302 OOS7e? 014300 TST MTRFLG : INHIBIT RETYPING ON RESTART 
1383 051308 991035 . BNE MONIT 
2388 S013iC Glare? 90CT31 O1427c MOV #1,MTRFLG - INHIBI” HEADER TYPE OUT. 

1396 
1397 ;DETERMINE NUMBER OF CHANNELS THAT CAN BE TESTED 
1388 : SIMUL TANEOUSLY 

139C 001316 012767 O01342 176460 MOV eSTARTL.4 -SET UP TIME OUT RETURN 
139: 091324 CGie7cy o20000 MOV #20000, by :TEST FIRST LOCATION oF nEcgNe 
1392 901339 Ooos7I4 TS? “4K. IF TRAP OCCURS 
1393 991352 O12767 o9e2000 9014362 MOV 11024, .MAXCHN 2NO TRAP, 1024 KGBRREL SS KON ‘Ge TESTED 
1394 091340 aco493 BR START2. 
£295 991342 012767 900135 014352 STARTI: MOV BMAX4K, MAXCHN : =MAXIMUM NUMBER CF CHANNELS 
1296 991350 Ole767 9590006 175426 STARTS: MOV 6,4 RESTORE TIMECUT TRAP 
1397 091356 SOSO67 176424 CLR b SET UP TO HALT AFTER TIMECLUT 
1398 091362 104003 TYPE : TYPE “AFC11 SIAGNOSTIC" 
1399 OC!364 O13171 MTITLE 
1400 901366 10401! BcDASC - CONVERT NUMBER OF CHANNELS °C 
1491 353370 O0900i 1 ZASCIT AND OUTP 
1sfB 001372 015722 MAXCHN :79 LELEORINGER”. 
1453 001374 10495 TYPE “TYPE “CHANNES CAN BE TESTED" 
£494 901375 013371 MMAXCH 
$435 0014590 104012 ADLNGTH 
1465 091402 012706 001090 MONIT: MOV einen sp sPOSITICN STACK 
THO? Gl4os so9240 NOP 
1408 OS1412 805067 176362 CLR . PS 
1409 OO:414 012777 O8Clod 914396 MOV #100, 3TKCSR sENABLE KEYBIARD ENTERRLPTS 
1410 O0l422 905967 o14364 CLR SINTEL :CLEAR SOFTWARE INTERRUST FLAG 
'4i1 O61426 104013 MONIT1: INSTR :GET NAME OF TEST 
1412 961430 013217 MPER . -T0 BE EXESUTED 
1413 001432 000006 b 
ata 001423 OCOlE? ocO7C24 IMP TSTNAM CHECK FOR VALID NAME 

14i6 sKEYBOARD INTERRUPT SERVICE 

1418 OO144O 127727 014316 000203 KEYINT: CMPB  aTKDBR, #203 sWAS CONTROL C TYPED 
1419 OO1446 001003 BNE KEY INP "NO, LOOK FOR CONTROL P 
1420 001450 cocoos RESET :YES, RESET SYSTEM 
142] O014S2 000167 011402 JMP CONTC ;TYPE tC_AND RETURN TO MONITOR 
ide2 001456 005767 ODl421e KEYINP: TST CPFLG TARE CONTROL P INTERRUPTS VALIC 
$423 301462 CC1YCE BEQ KEYINR NO, CHECK FOR CONTROL R 
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DOAFAC. P12 MONT TO 

1424 991464 127727 014272 900220 CMPB =: ATKDBR, #220 ES, WAS CONTROL P TYPEC 

tase Solves OoOLe? guaNe ie MONTES WYPE GP RETURN TO TEST, ALT é r) : - 1 

taS® BRidad BRARS 814386 KEYINR: TST CRFLG ARE CONTROL R INTERRUPTS vGLIC 
1422 OO1E04 OC1496 BEQ KEYEX NO, EXIT 
1429 001506 122777 o00222 o14e46 CMPB ss 8eee, ATK BR sYES, WAS CONTROL R TYPED 
143° 901514 95 02 aN KE YE NO, EXIT : 
1431 S018i6 16: 911414 M CONTR ;TYPE tR, REPOR” ERRORS 

seipse Jere" yrrrrr seb AEYEX: My #-1,SINTFL SSET SOFTWARE INTERRUPT FLAS 
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1 

091576 

Oc1S76 
OC 1802 
091604 

OD1616 
001624 
001626 
001630 

00162e 

001632 
001640 
001646 
O0i6s0 
cOl65e 
OC1E56 
NO1ee4 

erie ge" 
Loole 

n0S067 
905967 
095967 
104963 
013514 
305067 
ares 
12567 

Dias? 

O90C5 

90S777 
001401 
104020 

0oS777 
091401 
20410 

o3e777 
09:40! 
104010 
104001 

000002 

HO3 
rego SEP-"S 15:44 PAGE 35 

SSBTTL LuGI¢ 72S? 

sENTRANCE TO LOGIC TEST 

014236 LOGICL: CLR CPFLG “SET UP TO IGNORE 
014224 €LR CRFLG SSONTROL R ANC CONTROL P INTESGLPTS 
ni4e42 CLR ERRFLG CLEAR ERROR FLAG 

TYPE iTVe "R’ 70 INDICAT 
MR TEST {S RUNNIN 

D14040 CLR TSTNO ae TEST NUMBER 
p 4526 CLR TEAR PASS COUN 

1576 o14022 MOV eRe Ae TURN ‘SET JP SCOPE BET AH Foe FIQST TEST 
90001 O149!6 MOV #1, {COUNT :SET UP FOR 1 ITERAT! 

sAFC-11 A-D CONVERTER AND MULTIPLEXER 
=LOSIC TEST 

s INTERFACE INITIALIZATICN CHECKS 

TO: sREFERENCE DE ZGNATION 
N=N+] 

sDID 7NITIALIZE CLEAR AFC CONTROL RESISTER 

O:4146 INITL: TST JAFCSR WAS CO ONTROL REGISTER 
BEO +4 >CLEARED BY INIT 
ERROR :NOT SE PARED. ERROR 

“DID INITIALIZE CLEAR AFC CHANNEL SELECTION REGISTER 

o14i4e INIT2: TST JAFCAR WAS CHANNEL ADDRESS REGISTER 
BEQ +4 ; CLEARED BY INIT 
ERROR *NOT CLEARED, ERRCR 

sDID INITIALIZE CLEAR AFC MOTNTENANCE REGISTER 

177774 O14i3e INIT3: BIT 8-4, JAFCMN sCHECK ALL BITS EXCEPT O AN 
BEQ 44 :WAS MAINTENANCE REGISTER MehaeD BY INIT 
ERROR "NOT CLEARED, ERROR 
SCOPE “CHECK FOR ITERATIONS, LOOP 

sTEST THAT INTERFACE ENABLE BIT OF AFCSR CAN BE SET AND CLEARED 

The -REFERENCE DESIGNATION 

OCO1SO O14119 INITY: MOV #100, 2AFCSR sSET INTERFACE ENABLE BIT 
99100 14102 BIT #190, JAFCER =WAS INTERFACE ENABLE SET 

BNE YES, ENABLE SET 
ERROR ENABLE NOT SET, ERROR 

ni4o72 INITS: CLR JAFCSR CLEAR CONTROL REGISTER 
0C9!90 O14CE4 B17 #100, aAF CSR ‘WAS ENABLE SLEARED 



RECIL _MACYLI 
ZAFAC.PLL 

1491 001666 
1492 001670 

1498 00i67e 

1500 901672 
1501 90:70 
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S46 0z¢042 

erir3e) Q9-SEP-7s 
LOGIC TEST 

104010 
104001 

0 seer 
032777 
301001 
104010 
005077 
032777 
991401 
104919 
104CC1 

ooco04 

104010 
104001 

000005 
052767 

004000 
004000 

014040 
004000 

000340 
177600 
c02000 
062090 

C13756 

013644 

692900 
002600 

30034C 

014056 
0140S9 

O1493e 

176035 
013676 
014002 
013774 

175726 

INIT?: 

INITB: 

ROTI: 

QOT1A: 

ADTIB: 

ROTIC: 

ADT1D: 

AOTe: 

103 
15:44 PAGE 36 

ERROR sENABLE NOT CLEARED, ERROR 
SCOPE :CHECK FOR LOOP, ITERATIONS 

;TEST THAT TIMING INHIBIT BIT CAN BE SET AND CLEARE® 

Te: ;REFERENCE DESIGNATION 

MOV #4000, JAF CMN ;SET TIMING INHIBIT BIT 
BIT W000, JAF CN ;WAS TIMING INHIBIT SET 
BNE 
ERROR sTIMING INHIBIT NOT SET, ERRGR 
CLR aAFCMN :CLEAR MAINTENANCE REGISTER 
BIT #4000, 3AFCHN WAS TIMING INHIBIT CLEARED 

ERROR : TIMING INHIBIT NOT CLEARED, ERROR 
SCOPE :CHECK FOR ITERATIONS, LOOP 

;ANALOG-DIGITAL CONVERTER LOGIC TESTS 

; TEST FOR DONE BIT SET BY 
;MAINTENANCE REGISTER A-D START 
:TEST FOR DONE BIT CLEARED BY 
;READING A-D BUFFER 

73. sREFERENCE DESIGNATION 

BIS #340, PS 
MOV #-200 DELAY -SET UP TIMER 
MOV #2000. JAFCMN :START CONVERSION 
BIT #2900, JAFCMN :TEST MOINTENANCE REGISTER 
BNE A5TIA *A-D START BIT 
ERROR :START BIT NOT SET, ERROR 
TSTB © JAFCSR -WAIT FOR CONE BIT 
BMI ADTIB 
INC DELAY :UPDATE TIMER 
BNE ADTIA 
ERROR :DONE BIT DID NCT SET 
TST JAFDBR >CLEAR DONE BY READING A-D BUFFER 
TSTB = AFCSR "WAS DONE CLEARED 
BPL ADTIC 
ERROR :DONE NOT CLEASED, ERROR 

-CLEAR A-D START BIT 
WAS A-D START CLEQRED 

BIC 82000. JAFCMN 
BIT #2000, JAFCMN 

ADT 10 BEG 
ERROR :f-D START NOT CLEARED, ERROR 
SCOPE ;CHECK FOR ITERATIONS, LOOP 

:TEST FOR @N INTERRUPT WITH INTERFACE 
sENABLE CLEARED AND DONE SET 

4 sREFEREiWcE DESIGNATION 

BIS #340, PS sLOCK OUT INTERRUPTS 
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C2146 

002150 

002150 

OC2e204 

002204 

DC2236 

002240 

092249 
002246 
002254 
OGe2b2 
902270 

MACYIL 27.732) 

~
I
N
I
N
N
A
 

104001 

O00C 

777 
100375 

104001 

000010 
052767 
012777 
016777 
042767 
012777 

JQ3 

JAF DBR 
#ADT2B JAFCINT 
PS QAFCPS 
JAF CSR 
#2000, JAFCMN 
#340. PS 
JAF CSR 
ADTZA 

#340, PS 
adtet 

AFCPS. JAFCINT 
dAFCPS 

QR DONE BiT 
UP LOCAL INTERRUPT RETURN 
UP INTERRUPT SERVICE LEVEL 
R CONTROL REGISTER 

R A-C CONVERTER 

;WAIT FOR DONE 

;DELAY ONE CYCLE 

;NO_ INTERRUPT, CONTINUE 

iBEEIOR TRAB™ CATCHER 

sINTERRUPT OCCURED, ERROR 
'CHECK FOR ITERATIONS, LOCP 

:CLE 
;SET 
:SET 
-CLE 
:STA 

:IS CONTROL REGISTER BUSY BIT SET BY 
;STARTING A-D CONVERTER 

#340 PS 
#2000, JAFCMN 
JAFCSR 
ADT3A 

aAF CSR 
ADT3A 

;REFERENCE DESIGNATION 

;LOCK OUT INTERRUPTS 
START A-D CONVERTER 
1S BUSY SET 

;BUSY SET, ERROR 
WAIT FOR’ DONE 

sCHECK FOR ITERATICNS, LOOP 

31S MAINTENANCE REGISTER BUSY BIT SET BY 
;STARTING A-D CONVERTER 

#340, PS 
#2000, JAFCMN 
JAF CMN 
ADTHA 

dAFCSR 
ADTYA 

;REFERENCE DESIGNATION 

;LOCK OUT INTERUPTS 
:START 3-D CONVERTER 
1S BUSY SET 

;BUSY SET, ERROR 
WAIT FOR DONE 

;CHECK FOR ITERATIONS, LOOP 

;TEST FOR INTERRUPT WITH INTERRUPT ENABLED 
AND DONE SET 

O3-SEP-"S 15:44 PAGE 37 
ST 

013876 TST 
002130 Q01368e MOV 
1rS710 6013656 MOV 
013654 CLR 
OLE0S9 O136S4 MOV 
090340 17S666 BIC 
013834 ADT2eA: TSTB 

BPL 
NOP 

COOo34O 175650 Bus 

ADTeB: POPe2SP 
C136i2 913604 MOV 
013602 CLR 

ERROR 
ROTeC: SCOPE 

Te: 
N=N+] 

000340 175620 ADdT3: BIS 
092909 913572 MOV 
913553 TST 

BPL 
ERROR 

013550 ADTSA: TSTB 
BPL 
SCOPE 

T&: 
N=N+] 

OOO34O 175S64 ADT: BIS 
092000 012536 MOV 
013532 TST 

BPL 
ERROR 

013514 ADTYA: TSTB 
BPL 
SCOPE 

17: 
N=N+] 

900340 175530 A«DTé: BIS 
002316 013470 MOV 
175516 013464 MOV 
CCO34O 175506 BIC 
CO010C 0134Se2 MOV 

#340 
sa LATe SAFCINT 
PS, JAFCPS 
#340, PS 
#1007 JAFCSR 

;REFERENCE CESIGNATION 

;SET PROCESSOR PRIORITY=" 
:SET UP LOCAL INTERRUPT RETURN 
AND PROCESSOR PRICRITY 
7SET PROCESSOR PRIORITY=2 
ENRBLE INTERRUPT 



AFCL1 MACYLL 27.732) 
DZAFAC.PL1 

00
 
be

 
b 
9
b
 

2 
bh
 

p0
2 

b-
2 

hs
 
pe

 
pe

 
pe

 
pe

 
P
O
R
M
O
O
P
R
O
O
O
O
O
m
o
d
 

G
M
.
 

* 
I
M
 
U
L
 
U
I
T
 O
O 

CT
U 
P
U
P
P
»
 

~ 
b—
 
+
=
 

bs
 

0 
o
t
 

0022" 

002e34e 
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002356 
O0236e 
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oGeso2 
do2st6 

LOGIC 

012777 

JO5977 
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CO0007 
ang3yg 
go0cc? 

000911 

000010 

000012 
052767 
005077 
105777 
012777 

KQ3 
O9-SEP-"& 15:44 PAGE 38 

TEST 

002090 013452 
013440 

013424 

013414 
013406 
013490 

000340 
013366 

000340 
013246 
013244 
00eS64 

013492 

Ci3ebe 

175300 

013230 

ADTEA: 

ADINTA: 

ADT?: 

ADT 10: 

MOV #2000, JAFCMN ;START A-D CONVERTER 
TSTB. = SAFCSR “CHECK DONE BIT 
pp ADTEA 
RROR -OONE DID NCT CAUSE INTERRLPT 

BR ADTEB 
POPeSP -RESTORE STACK POINTER 
TSTB.  adAFCSR 
BMY ADTEB 
ERROR - INTERRUPT WITH DONE NOT SET 
CLR JAFCSR “CLEAR INTERRUPT ENABLE 
Moy BECPS ,GAFCINT -RESET TRAPCATCHER 

SCOPE 

X=? 
STaTys= =340 

©NO INTERRUPT SHOULD OCCUR WITH 
“PROCESSOR AT PRIORITY 7 
"AND INTERRUPT ENABLED 

710: | :REFERENCE DESIGNATION 
=N+ 

BIS #340. PS sLOCK OUT INTERRUPTS 
CLR JAFCSR CLEAR CONTROL REGISTER 
TSTB = JAFDBR “RESET DONE BIT 
MOV s00T 78 DAFCINT ?SET UP LOCAL INTERRUPT RETUSN 
MOV aFtrS ;SET UP INTERRUPT SERVIE LEVEL 
BIC aD. PS *ENABLE INTERRUPTS 
BIS #340' PS “SET PROCESSOR 340 TO 7 
MOV #100. 3AFCSR -ENABLE INTERFACE 
MOV #2000, JAF CMN “START A-D CONVERTER 
TSTB = SAF CSR “WAIT FOR DONE 
BPL ADT7A 
NOP “DELAY 1 MORE CYCLE 
BR apT7¢ :NO INTERRUPT CONT TRUE 
PoPesP STORE STACK 
ERROR INTERRUPT OCCURED, ERROR 

» CLR JAFCSR - CLEAR NAB LE 
MOV AFCPS QAFCINT “RESTORE TRAP CATCHER 
CLF DAF CPS 
SCOPE -CHECK FOR LOOP, ITERATIONS 
STATUS=STATUS-4O 
LVL=LVL-1 
K=X+] 
“NO INTERRUPT SHOULD OCCUR WITH 
*PROCESSOR AT PRIORITY 6 
"AND INTERRUPT ENABLED 

Tad :REFERENCE DESIGNATION 

BIS #340, PS sLOCK OUT INTERRUPTS 
CLR JAFCSR “CLEAR CONTROL REGISTER 
TSTB = JAFDBR :RESET DONE BIT 
MOV sADT1OB, JAFCIN” SET UP LOCAL INTERRLP? RETURN 



RECII 
DIAFAC 

MACYLL eric3e) 
Pll 

002514 
D0e5e2 
002530 
002536 
oose44 
onesse 
o02556 
002560 
po2s62 
oo2564 
p02566 
002570 
o0e574 
p0e602 
002606 

002610 

992619 
092616 
Q02b2e 
092626 
092634 
092642 
092659 
082656 
002664 
002672 
002676 
092709 
002702 
002704 
092736 
002710 
092714 
CO2722 
002726 

002730 

002730 
002736 
00274e 
002746 

Q9-SEP-7§ 
LOGIC TEST 

O16777 
O42767 

J13l42 

000011 

000913 
O9Se767 000349 175160 

O131e6 
013124 
002704 
17$136 
000340 
000249 
000190 
002000 
013052 

ADTils 

013022 

o0001e 

000014 
052767 
005077 
105777 
012777 

000340 ADT le: 
013006 
013004 
003034 

175040 

012770 

ADTLOA: 

ADT 108: 

ADT10C: 

ADTLIA: 

ADTLI1B: 

ADT11¢: 

15:44 PAGE 39 

SCOPE 
STATUS=STATUS-49 

LO3 

PS, JAFCPS -SET UP INTERRUPT SERVIE LEVEL 
8340, PS “ENABLE INTERRUPTS 
#390. PS “SET PROCESSOR 300 TO & 
#100, JAFCSR j ENABLE INTERFACE 
#2000, JAFCMN “START A-C CONVERTER 
JAFCSR «WAIT FOR DONE 
ALTIOA 

-DELAY 1 MORE CYCLE 
aoT10¢c “NO INTERRUPT, CONTINUE 

“RESTORE STACK 
“INTERRUPT OCCURED, ERROR 

JAFCSR “CLEAR ENABLE 
BECES ,GAFCINT "RESTORE TRAP CATCHER 

;CHECK FOR LOOP, ITERATIONS 

LYL=LVL=1 
x2X+] 
;NO_ INTERRUPT SHOULD OCCUR WITH 
:PROCESSOR AT PRIORITY § 
;AND INTERRUPT ENABLED 

Te: REFERENCE DESIGNATION 

BIS #340, PS *LOCK OUT INTERRUPTS 
CLR JAFCSR “CLEAR CONTROL REGISTER 
TSTB dAFDBR RESET DONE BIT 
MOV #ADT11B, IAFCINT “SET UP LOCAL INTERRUPT RETURN 
MOY PS JAFCRS -SET UP INTERRUPT SERVIE LEVEL 
BIC #340,PS “ENABLE INTERRUPTS 
BIS #240, PS “SET PROCESSOR 240 TO S 
MOV #100’ JAFCSR ‘ENABLE INTERFACE 
MOV #2006, JAF CMN “START A-D CONVERTER 
TSTB = JAFCSR “WAIT FOR DONE 
BPL ACTIIA 
NOP -DELAY 1 MORE CYCLE 
BR ADTLIC sNO INTERRUPT, CONTINUE 
POP2sP sRESTORE STACK 
ERROR INTERRUPT OCCURED, ERROR 
CLR JAFCSR -CLEAR ENABLE 
MOV AFCPS, JAFCINT ?RESTORE TRAP CATCHER 
CLR = JAFCPS . 
SCOPE :CHECK FIR LOOP, ITERATIONS 
STATUS=STATUS-40 
LVL=LVL-1 
X=X+] 
AN INTERRUPT SHOULD OCCUR WITH 
“PROCESSOR AT PRIORITY 4 
AND INTERRUPT ENABLED 

13: sREFERENCE DESIGNATION 
sNe 

BIS #340, PS :LOCK OUT INTERRUPTS 
CLR JAFCSR -CLEAR CONTROL REGISTER 
TSTB @AFOBR =RESET DONE BIT 
MOV #ADT12B, IAFCINT “SET UP LOCAL INTERRUPT RETURN 
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MACYL1 er ir3e) 

DCAFAC.PL1 

o0e7S4 

003056 

003056 
003064 
003070 
003074 

002176 
203202 

003204 

003204 
303212 

[ 8 

LOGIC 

016777 

999013 

oo0015 
0S2767 

o00002 
o00014 

000016 
052767 
005077 

09-SEP-75 
TEST 

175016 912764 
ee. 
besoen dirs 
012732 

000340 174746 

012706 
912700 o12674 
012672 

o00340 174712 
012660 
012656 
003162 o1264e 
174670 012636 
O0C100 012632 
090340 174652 
OOCL¥O 174644 
092000 012616 
012604 

000340 174620 

012560 
O12552 12546 
012544 

OC0240 174564 
012532 

M03 
15:44 PAGE 40 

MOV PS, aRFCPS 
MOV #100, ZAFCSR 
BIC re 8: iz 
BIS #200,P 
MOV #2900 SOF CHIN 

ADTL2A: TSTB  aAFCSR 
SPL ADT12A 
NOP 
BIS #340, PS 
ERROR 
BR ADT12C 

ADT128: POPeSP 
ADTIEC: CLR JAFCSR 

MOV AFCPS. SAFCINT 
CLR JAF CPS 
SCOPE 
STATUS=STATUS-40 
LVL=LVL-1 
X=X+1 
:AN INTERRUPT SHOULD OCCUR WITH 
:PROCESSOR AT PRIORITY 3 
“AND INTERRUPT ENABLED 

T14: 
N=N+] 

ADT13: BIS #340, PS 
CLR JAFCSR 
TSTB = AF DBR 
MOV #007138 QAFCINT 
MOV SAFCPS 
MOV HOD. JAFCSR 
BIC #349, PS 
BIS #14 
MOV en SOF CN 

QDT13A: TSTB  aAFCSR 
BPL ADT13A 
NOP 
BIS #340,PS 
ERROR 
BR ADT13C 

GDT13B: POP2SP 
ADT13C: CLR QAFCSR 

MOV AFCPS. SAFCINT 
CLR JAFCPS 
SCOPE 
STATUS=STATUS-40 
LVL=LVL-1 
X=X+] 
AN INTERRUPT SHOULD OCCUR WITH 
‘PROCESSOR AT PRIORITY 2 
“AND INTERRUPT ENABLED 

T1S: 
N=N+1 

ADT!4: BIS #340, PS 
LR JAFCSR 

ioe UPT INTERRUPT SERVICE LEVEL 
aM Lf HATER AGS 
ENA L TERRUPTS 
SET PROCESSOR PaTERITY TO 4 
START A-D CONVERT 
WAIT FOR DONE 

;DELAY 1 CYCLE 

;NO INTERRUPT, ERROR 
;GO TO LOOP CHECK 
‘RESTORE STACK 
:CLEAR CONTROL REGISTER 
SRESTOR TRAP CATCHER 

;CHECK FOR ITERATIONS, LOOP 

;REFERENCE DESIGNATION 

;LOCK OUT INTERRUPTS 
:CLEAR CONTROL REGISTER 
“RESET DONE BIT 
SET UP_LOCAL INTERRUPT RETURN 
SET UPT INTERRUPT SERVICE LEVEL 
ENABLE INTERFACE 
;ENABLE INTERRUPTS 
:SET PROCESSOR PRIORITY TO 3 
:START A-D CONVERTER 
WAIT FOR DONE 

;DELAY 1 CYCLE 

;NO INTERRUPT, ERROR 
:GO0_T0 LOOP CHECK 
RESTORE STACK 
CLEAR CONTROL REGISTER 
RESTOR TRAP CATCHER 

;CHECK FOR ITERATIONS, LOOP 

;REFERENCE DESIGNATION 

;LOCK OUT INTERRUPTS 
;CLEAR CONTROL REGISTER 
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MACYLL er irse) 
LOGIC TEST Pil 

003216 

003324 
003336 

003332 

003332 

O03460 

195777 

009015 

o000!7 
052767 

O00016 

c00020 

Q9-SEP-rS 

012530 

050340 
012404 
012402 
002436 
174414 
000109 
000340 
000040 
02000 
012339 

000340 

012304 
Ole276 
012270 
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012429 

174436 

012366 
Ol23be 
012356 
174376 
174370 
Ole34e 

174344 

Olee7e 

TSTB - JAFDBR 
MOV wA0T 148 JAFCINT 
MOV AFCPS 
MOV nbO. JAF CSR 
BIC #340, PS 
BIS #100°PS5 

. MOV #2000 QAFCMN 
ADT1L4A: TSTB JAFCSR 

BPL SOT IGA 
NOP 
BIS #340, PS 
ERROR 
BR ADTLYC 

ADTL4B: POPeSP 
ADT1HC: CLR JAFCSR 

MOV AFCPS QAFCINT 
CLR aAFCPS 
SCOPE 
STATUS=STATUS-40 
LVL=LVL-1 
X=X+] 
“AN INTERRUPT SHOULD OCCUR WITH 
*PROCESSOR AT PRIORITY | 
“AND INTERRUPT ENABLED 

Tl6: 
N=N+] 

AOTIS: BIS #340, PS 
CLR JAFCSR 
TSTB = AAFDBR 
MOV #807 158 BAFCINT 
MOV FCPS 
MOV WOO, er eSR 
BIC #340’ PS 
BIS #40. PS 
MOV #2000, QAFCMN 

ADTISA: TSTB 
BPL SPECS 
NOP 
BIS #340, PS 
ERROR 
BR ADTISC 

ADTISB: POPeSF 
AOTIEC: CLR JAFCSR 

MOY AFCPS JAFCINT 
CLR JAFCPS 
SCOPE 
STATUS=STATUS-40 
LVL=LVL-1 
X=X+] 

15:44 PAGE 41 

:AN INTERRUPT SHOULD OCCUR WITH 
;PROCESSOR AT PRIORITY O 

NO3 

AND INTERRUPT ENABLED 

T1?: 
N=N+] 

;RESET DONE BIT 
:SET UP_LOCAL INTERRUPT 
SET UPT INTERRUPT SER 
: ENABLE INTERFACE 
TENABLE INTERRUPTS 
SET PROCESSOR PRICRITY TO 2 
:START A-D CONVERTER 
;WAIT FOR DONE 

:DELAY 1 CYCLE 

:NO INTERRUPT, ERROR 
-GO TO LOOP CHECK 
*RESTORE STACK 
“CLEAR CONTROL REGISTER 
*RESTOR TRAP CATCHER 

RETURN 
VICE LEVEL 

sCHECK FOR ITERATIONS, LOOP 

;REFERENCE DESIGNATION 

;LOCK OUT INTERRIPTS 
CLEAR CONTROL REGISTER 
RESET DONE BIT 
SET UP LOCAL INTERRUPT RETURN 
SET UPT INTERRLPT SERVICE LEVEL 
ENABLE INTERFACE 
:ENABLE INTERRUPTS 
SET FROCESSOR PRIORITY TO 1 
START A-D CONVERTER 
:WAIT FOR DONE 

;DELAY 1 CYCLE 

;NQ INTERRUPT, ERROR 
:G0 TO LOOP CHECK 
;RESTORE STACK 
:CLEAR CONTROL REGISTER 
ZRESTOR TRAP CATCHER 

sCHECK FOR ITERATIONS, LOOP 

;REFERENCE CESIGNATION 
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104001 

oCld22 
o42767 

C9-SEP-7S 15:54 PAGE 42 
vEST 

999349 174312 ACT16: Bis 9349,PS sLOCK OUT INTERRUPTS 
812256 “UR ane 3k “CLEAR CONTROL REGISTER 
a1 2254 TSTa 3AFDBR “RESET DONE BI? 
O83564 012242 MOV BADTIGB, SAFCINT -SET UP LOCAL INTERSLPT RETURN 
174266 012234 MOV BS SAFCPS :SET UPT INTERRLPT SERVICE LEVEL 
geq1sg §=312230 MOV 8140, gaFCSR “ENABLE INTERFACE 
O00340 174250 gic 034 CES “ENABLE INTERRUPTS 
9oco0d i74e42 BIS of :SET PROCESSOR PRIORITY TC 0 
052590 212214 ANY) e206 JAF CMN -START A-D CONVERTER 
Jieecte ADTIBA: TST aAF CSR “WAIT FOR CONE 

BPL ADTIBa 
_. NOP sDELAY 1 CYCLE 

ecoz4e T4216 3G #24C,,PS 
ERRCR 2NO NTERRUPT ERROR 
SR ADTIEC > 60 P CHEC 

Q0718B: POP2SP TORE in 
912156 ACTIB=: CLR QAFCSR. - CLEAR E ORTROL REGISTER 
-13i5- 212146 MOV AFCPS SAFCINT -RESTOR TRAP CATCHER 
eee cj aAFCPS 

SCOPE sCKECK FOR ITERATIONS, LOOP 
STATUSSSTATUS-40 
LVLeLVi-1 
X=X¢} 

ZEST FOR INTERRUPT ON INTERRUPT ENABLED 
AFTER DONE SET AND PROCESSOR PRIORITY=0 

Tec: ;REFERENCE DESIGNATION 
N=Neol 

acT20T1: 
p0034o 174162 BIS #349, PS sLOCK OUT INTERRUPTS 
903674 Clel2e MOV BACIAT? gAFCINT ge! UP LOCAL INTERRUPT SETUSN 
174is0 Si12!:6 MOV PS aAFc >SET UP NTERRUPT SERVICE LEVEL 
Co0348 «194143 BIC #340, 25 “ALLOW INTERRUPTS 
gozeoe + dilel1e MOV #2000, SAFCMN :START A-D CONVERTER 
012109 aot2oa: S7 SAF CSR “WAIT FOR DONE 

BPL aodT20a 
eco190 «212970 MOV #1C=. aAFCSR sENABLE INTERFACE 

NOP DELAY 1 SYCLE 
000340 1741Cé BIS #340,PS :LOsK OUT INT RRUPTS 

ERROR s INTERRUPT O16 NCT OCCUR, ERROR 
BR aoT208 : CONT INJE 

ADINTI: POP2SP SRESTORE STACK, INTERRUPT Co“URE 
012046 acT2ca: cLR DAFCSR CLEAR CONTAC REGISTER 
Ole94O 012034 MOV ae CPS SAFCINT RESTORE TRAPCAT-HER 
n1e032 CLR FCPS. 

SCOPE sCHECK FOR ITERATIONS, LOOP 

MULTIPLEXER LOsIC TESTS 
“VERIFY A-D CONE IS SE” 8) 
> STARTING MUL YIFPLEXER 

Tal: sREFERENCE DESIGNATION 

PCCBHC «374052 MKTL: BIC 8342, FS s¥Och OUT INTERRUPTS 
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:D0ES BIT 11 OF MAINTENANCE REGISTER 
;INHIBST M ULTTPLEXER TIMING 

DIAFAC. Pal RSS TEST « 

5883 903724 005067 011714 CLR DELAY sCLEAR TIMER 

ae Bin Get len of He FeEee SSN elEP efor 
eRe RRecgs BARC! BiSRIE KR AF CAR eee TOC TIBLEXER TIMING 
199° Q03744 10S9rr O1z08C MxT1a: TSTB  dAFCSR Batt FOR DONE 
188s SC37so «159404 BMI MXTIB 
$889 9a3rse OCSz6r 21: 666 IN DELAY : DONE NO NOT SET, UPDATE TIMER 
raan AARTSE 8AT372 BN MXT1A 
283; 393759 «104028 . ERROR BONE ate NOT seT SEFCRE TIME IL”, ERPOR 
895 353762 356747 orgy mxT18: TST SAFDBR -CLEAR DONE BIT 
$33 903766 3401 SCOPE -CHECK FOR ITERATIONS, LOOP 

1955 
1356 ;TEST FOR CONTROL REGISTE.: BUSY 
£89: IBIT SET BY STARTING MULTIPLEXER 
7338 SAND FR BUSY BEING CLEARED BY A-D DONE 

isc sa377C T2e: sREFERENCE DESIGNATION 
£98; 900023 N=N¢1 
1865 903770 G427B? 22NB4O ITHOSO MxT2: BIC #340, PS “LOCK OUT INTERRUPTS 
1902 30377— Ocsor7 411752 CLR IAF CAR START MULTIPL EXER 
23e4 5324095 OOs777 Or1742 TST JAFCSR “IS BUSY BIT SE 
1965 8C4006 10040! BMI MXTOR 
$998 394910 1c491c ERROR sBUSY NOT SET, ERROR 
rar anyors «196777 O11T mxT2Q: TSTB  aAFCSR “WAIT FOR DONE 
rasg  3h4516 39037 BPL MXTZA 
1963 894029 6995777 011724 TST JAF ESR ;DID BUS’ CLEAR 
[910 394024 6190901 a MXT2B sHEN DONE WAS SET 
fares FAGsog = 104010 RAC BL Y STILL SET, ERROR 
1912 364539 905777 O1:716 MXTSB: TST SAF CBR CLEAR CONE BIT 
333 AQYP34 194901 SCOPE EET FOR ITERATIONS. _2lF 

13:5 -TEST FOR MAINTENANCE REGISTER BUSY 
1916 :BIT SET BY STARTING MULTIPLEXER 
19-2 SAND FOR BUSY RESET BY A-D DCNE 

1355 904036 123: sREFERENCE CESISNATIC 
1S22 900 N=N+1 
1921 904036 942767 OCO340 :73732 MXT3: BIC #340,PS sENABLE INTERRUPTS 
“Qe= 304044 905077 011700 ALR SAFCSR > CLEAR CONTRO. REGIS” 
'§e3 Sp4ose 905777 011676 TST SAFDBR : CLEAR DONE I 
124 Oo4cs4 9 OLLE74 CLR JAF CAR START MUL TBLEXER 
$925 604060 905777 011672 TST SRFCMN "IS BUSY SET 
'956 OO4064 100401 BMI MXT3A 
+987 4366 124019 RROR sBUSY NOT SET, ERROR 
19 4670 «105 011654 myT3Q: YSTB  aSAFCSR WAIT FOR OCNE 
1999 904074 100375 BPL MXT3A 
593° «ag4ut7e 005777 C:les4 TST JAF CMN ;WAS BUSY CLEAREC 
763, So4io2 195501 BPL MX738 “WHEN CONE SET 
: G34104 104010 ERROR “BUSY STILL SET, ERROR 
i noice a6s777 OLie4c MXT3B: TST SAFDBR “CLEAR CONE SIT 
i ON4tie lesa: SCOPE :CHECK FUR ITESBTICNS, Lele 

Vo
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DOY 
QESLL MACYLL 27.732)_ O9-SEP-75 15:44 PAGE 44 
ODAFAC.PL Loctc TEs? 

1339 : 
1949 004114 T24: ;REFERENCE DESIGNATION 
aug Daze? QO0949 173654 MATH: BIC 4340,Ps NABLE INTERRUPT ie Aus Hee aE ah pte EM TREE crs 
Tae Bourse Gish GONeeS ones NOV BHOOD, 2AFCHN Sehr TIMING INHIBI” 
i346 OO44O C50r7 011619 cuR aAFCAR :START MULTIPLEXER 
147 o94144 C0577? 011600 TsT = JAFCSR ;1S BUSY SET 
349 Of4isc 16000: BPL MXTHA 
i349 OS4152 154010 ERROR :BUSY SET, TIMING NOT INHIBITED 
1350 054154 Sose°7 011575 MXT4A: TST = @AFCMN :15 MAINTENANCE SUSY SET 
i951 904159 19000) SPL MXTHB 
2352 Oo4ib2 284919 ERROR ;MAINTENANCE BUSY SET, ERRC® 
1953 O84ig4 905267 91.4s4 Mx74B: IND DELAY SUSCATE TIMER 
t354 D5u179 691375 BNE XT 
1965 O841ce 105377 OL1ss2 TST8 = QAFCSR :1S DONE SET 
i356 O47 109003 SPL MXTHE 
2957 OO4E59 104019 ERROR ;DONE SET, ERROR 
2359 Oued GOSThT 11544 TST @AFDBR :CLEAR DONE 17 
1968 do4s06 10400 MXTHC: SCOPE :CHECK FOR LOCP, ITERATIONS 
196i 
1363 sRUN A_COUNT PATTERN THRU THE CHANNEL ADCRESS REGISTER 
1363 ZAND VERIFY THAT ALL PATTERNS CAN BE SET AND CLEARED 
1965 094210 T2S: ;REFERENCE DESIGNATION 
1966 909026 NeNel 
1967 994210 42767 900340 173560 cAT2: BIC  s340,PS ENABLE INTERRUPTS 
1368 D542:6 12777 Oo¥OcO 011532 MOV #4008, DAF CMN :SET TIMING INHIB: T 
i969 Oo4ee4 05077 011520 CR AF :CLEAR CONTROL REGISTER 
i97a S84e3¢ 005777 011516 re aa :CLEAR DONE 
1371 04234 065005 CLR RS :ELERR EXPECTED RESULT 
1372 354226 995077 011512 SLR = MRFCAR :START AT O 
i323 S64e42 032705 cc4ooc CATZA: BIT s400J,R5 EXCLUDE BIT 11 FROM TEST 
i374 O54e46 001492 BEQ  -CAT2B 
2375 DO425G 0627¢5 cOO4CCd ADD «S400, RS . 
1723642354 805-5 CAT2B: TST RS ;EXCLUDE BIT 15 FROM TEST 
lr? D425 130482 BMI CAT2E | 
1978 904269 950577 011470 caval: BIS RS, JAFCAR :SET CHANNEL ° RESS RESISTES 
2975 DO4264 017704 OL 1454 MOV = SAFCAR, RY :READ CHANNE © ORESS RESISTER 
1620 cO4e70 de0so4 CNP RS RY TARE EXPECTE. wi) RECEIVES 
1961 Oo4e7e 901403 Beg —s cate :REGISTERS THE SAME 
7982 Do4s74 104000 ERRORC :CHANNEL ADDRSS 
i983 504376 104 SCOPEF ;CHECK FOR LOOP ON SAME CATA 
1984 904399 004260 CATEL 
1985 994302 040577 011446 cAT2c: BIC RS, aAFCAR :CLEAR SELECTED BITS 
1326 00430 005777 Cliwe TST = @aFCAR ;WERE SELECTED @17S CLEARES 
3587 904312 901403 BEQ CATED 
2988 O04314 104010 E"ROR :CHANNEL ADDRESS ERROR 
1989 004316 104002 SCOPEF SCHESK FOR LOOP WITH SAME DATA 
1990 904320 004260 CAT2L 
4991 M3ee Cose cRTeo: INC RS sUPORTE CATA PATTERN 

332 CosdeN 04001 rATeE: SCOPE SCHECK FSR ITERATIONS, W5OP 
9c 
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OL1449 

O114ie 

OL O4e 

REPETE: 

REPETP: 

REPEA: 

REPETC: | 

REFTRN: 

REPETB: 

REPETR: 

FEDET: 

REPETS: 

E04 
1S:44 PAGE 4S 

:DATA REPEATABILITY TEST PARAMETER SETUP 

MOV 81. CPFLG 

a PS L ECONTL 
CLR ECONTH 
MOV SREPETP, CPRET 
DISPAT 
REPLST 
BR REPETP 
MOV #1C0,37KCSR 
MOV BREPPAR PDINTI 
MOV POINTL, RO 
TST (RO) 
BEQ REPETE 
MOV -(SP) 
MOV HREPTRN. = .SP) 
JMP acRO> 
ADD 82 POINT! 
BR REPET 
MOV are TE TKOSR 

sDATA REPEATABILITY TEST 

CLR REPFLG 
¢L PASSC 
CLR ECONTL 

L E“9NTH 
TYPE 
MR 
TST REPFLG 
BNE REPETS 
JSR PC REPAVG 
MOV 8160. ONTRS 

INPUT 1 SAMPLE ON EACH 

REPETL: MOV LOCHAN, OUTCHN 
BIS LOGAIN, UTCHN 
MOV CHNCNT: 
MOV SANTAB, POINT! 
LR an 
LR AF SRR 

REPET2: MOV OLTCHN, JAFCAR 
REPET3: TSTB adAFCSR 

BPL REPET3 
MOV snr OBR SPOINT! 
AnD INT 
INC soteun 
Dec CNTRY 
BNE REPET2 

;COMPARE SAMPLE AND AVERAGE FOR 

MOV SDATAB, POINT 

CHANNES 

SCEBR Beas, COUNT P INTERRUPTS 

LEAR ERROR” PBUNTERS 

sé UP CONTROL P PETURN 
:GET KEYBOARD COMAND 
POINTER TO COMMAND LIST 
:GET ANOTHER COMMAND 
ENABLE KEYBOARD INTERRUPTS 
GET INITIALIZATION PARAMETERS 
:GET PARAMETER TO BE INP 
Stat Tes INITIALIZATION 1S FINISHED 

;PUT PRESENT PROCESSOR PRIORITY | _ 9; ACK 
:PUT SUBROUTINE ROUTINE RETURN ON STACK 
:G0_ TO SUBROUTINE 
UPDATE POINTER 
:CONTINUE INITIALIZATION 
sENABLE KEYBCARD INTERRUPTS 

;CLEAR AVERAGE FLAG 
;CLEAR PASS COLNT 
;CLEAR ERROR COUNTERS 

;TYPE “R" TO INDICATE 
“THAT TEST HAS STARTED 
iHas AVERASE BEEN TAKEN 

SET AVERAGE FOR EACH CHANNEL 
ines AVERAGES FOR EACH CHANNEL 
“SET UP FOR 100 PASSES 

:SET UP ADDRESS AND SAIN SELECT 
gO FOR FIRST CHANNEL 
ET SOUNT OF CHANNELS 2 BE TESTED 
:SET UP POINTER FOR STORAGE CF INCIVICUAL SAMPLE 
:CLEAR CONTROL REGISTER _ 
CLEAR MAINTENANCE REGISTER 
:SELECT FIRST CHANNEL 
WAIT FOR DONE FLAG 
ZCONE NOT SET 
:READ_A-D BUFFER, STORE DATA 
TINCREMENT STORRGE POINTER 
INCREMENT CHANNEL TO BE SAMPLED 
:CECREMENT CHANNEL COUN COUN 

sCONTINUE IF NOT CONE 

SAME CHANNEL 

3SET UP PCINTER “2 AVERAGES 
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994776 

005036 

Cooo4O 
u0so4e 

01104e 

o00002 

ol0734 

910730 

0:9734 
039109 

011914 

C1056 

010662 

010644 

012636 
C10634 

REPET4: 

REPEYA: 
REPEYB: 

REPEC: 

REPETS: 

REPESR: 

REPET?: 

REPORT: 

FO4 

MOV auNCRY: eOuRTe 

MOV LOSHAN, OUTCHN 
MOV SPOINTL RY 
SUB aPOINTS. RY 
TST Ry 
GE REPEYA 
NEG RY 
MOV ORES, RI 
ROR 
BCS REPENC 
ROR 
BR Repe YB 
CMP RY RERES 
BGT REPERR 
ADD Bo POINT) 
ADD 82. POINTe 
INC SUTCHN 
DEC CNTRY 
ONE REPETY 
DES CNTRS 
BNE REPET1 
INC PASSC 
BIT #159. SAR 
BNE REPEt 
TY PE 
MREPET 
BR REPET 

abt UP POINTER T 
a UP COUNT OF 
ET UP_CHANNEL NUMBER FOR ERRCR REPORT 
:GET_ AVERAGE OF CHANNEL 
SUMBTRACT SAMPLE FOR THAT CHANNEL 
;GET ABSOLUTE VALUE CF DIFFERENCE 

ty 

;CORRECT DIFFERENCE 
BETWEEN AVERAGE AND SAMPLE 
FOR A-D RESOLUTION 

: COMPARE DIFFERENCE TO PRESET 
LIMITS, IF DJFFERENCE akettT, ERROR 
SOBDATE” POINTER TO AVERAGE 
SUPDATE POINTER TO SAMPLE 
SUPDATE CHANNEL NUMBER 
;DECREMENT CHANNEL COUNT 
:CONTINUE IF NOT O 
;OECREMENTTEST COUNT 
TAKE ANOTHER SET rr SAMPLES IF NOTO 
;UPDATE PASS COUNT 
IF SWOb=1 
SUPPRESS. TYPING “REPET™ 
;*YPE "REPET™ TO INDICATE 
>THAT 100 TESTS HAVE BEENN 
:ON EACH CHANNEL; CONTINUE 

;REPEATABILITY ERROR, TYPE CHANNEL, AVERAGE, SAMPLE 

TST CRFLG 
BNE REPET? 
cDASC 

1 
OUTCHN 
MOV @POINT1,DA7AL 
MOV dPOINT2,DA*R2 

DATA 
DATRe 
BR REPETS 
INC ECONTL 
BPL REPETS 
CLR ECONTL 
INC ECONTH 
BR REPETS 

;REPORT ERRORS AFTER CONTROL R 

TYPE 
MPASS 

-IF CONTROL R FLAG IS 
-SET. CO NOT PRINT ERROR 
-QUTPUT CHANNEL NUMBER 

:GET AVERAGE FOR CHANNEL 

:GET SMAPLE ON THAT CHANNEL 
; OUTPUT 

; CONTINUE 
; UPDATE ERROR 
; CONTINUE 
:CLEOR LOW CCUNT 

POATE HIGH COUNT 
SEONTINLE 

; TYPE “PHSSES” 

COUNTER 
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MACYIL erirse) 
Pil LOGIC TEST 

005056 

bbetes 
0CSO6 
0050" 

095104 
aRet TS 

JJ5114 
coslz 

104027 
000001 
O1S674 
We 03 

3614 
005767 
O10. 
104023 
90000: 
015672 
104923 

A1S6> 
apaee 8 

Q9-SEP-"S 15:44 PAGE 47 

010610 

sree 

QibE 4 
020370 

010664 

010362 

ClII7E 

REPOR1: 

REFORe: 

REPAVG: 

REPAVA: © 

REPAVI: 

REPAVB: 
REPRYC bd 

BED DASO 
l 
ECONTH 
BCDASC 

ECONTL 
BR 
BCDASN 

4 NTL 

GO4 

ECONTH 
REPOR] 

REPRE 

REPETP 

;OUTPUT NUMBER OF PASSES 

;TYPE “TOTAL ERRORS” 

31S HIG COUNT C 

:;CONVERT LOW AND HIGH COUNTS 

;AND OUTPUT 

; CONTINUE 
:OUTPUT LOW COUNT 

:GET NEW COMMAND 

: INPUT AVERAGES FOR REPEATABILITY TEST 

MOV 
REPAVD: MOV 

#1 REPFLG 
aAFCSR 
OAFCMN 
sDATAS,RY 
CHNCNY ,R3 
aPF CSR 
aAFCMN 
(R4)¢ 
(R4)4¢ 
R3 
REPAVA 
SAMPLE, CNTRS 
CHNONT, CNTRY 
sDATAB, S4 
LOCHAN, CUTCHN 
LOGAIN, OUTCHN 
OUTCHN, AF CAR 
aAFCSR 
REPAVC 
dAFOBR,R3 
820000, R3 

R3, <R4Y)> 
(R4)4 
OUT CHN 
CNTR4 
REPAVB 
CNTRS 
REPAV] 
CHNCNT, CNTRY 
aOATAB,PY 
#ORTRE.R3 
SAMPLE ,OIVIS 

:SET AVERAGE TAKEN FLAG 
:;C.EAR CONTROL REGISTER 
;CLEAR MAINTENANCE REGISTER 
:SET UP PCINTER TO STORE AVERASES 
:3ET NUMBER OF AVERAGES TO BE "RAKE 
;CLEAR CONTROL REGISTER 
;~LEAR MAINTENANCE REGISTER 
;CLEAR AVERAGE TABLE 

:GET NUMBER OF SAMPLES FOR EACH CHANNEW 
Z3ET CHANNEL COUNT 
SET UP POINTER FOR AVERAGE STORAGE 
:GET ADDRESS OF FIRST CHANNEL 
!GET GAIN FOR SAMPLING 
SAMPLE THE CYANNEL 
:WAIT FOR MULTIPLEXER 
:70 FINISH 
:READ A-D CONVERTER BLFFES 
:SCALE UP _T9 COREE 
:FOR NEGATIVE VALUES 
ZFORM PARTIAL SUM 

:G0 TO NEXT CHANNEL 
“ALL CHANNELS DONE 
°NC. SAMPLE NEXT CHANNEL 
“ARE ALL SRHPLES TAKEN 
:NO, GET MORE 
SALL SAMPLES DONE, GET CHANNEL Col” 
“GET POINTER T) TATALS 

3SET UP TO GENERATE AVERAGE w
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HO4 

(R4)+,DIVIOL 
(RY) +, DIVIOH 

REMAND 
RENE 
REPAY 
REMAND , SAMPLE 
REPAVY 
QUOT 

ADMSK , QUOT 
QuCT, (R334 
“NTR 

:GET GRAND TOTAL FOR CHANNEL 

;CIVIDE BY SAMPLES TO SET AVERASE 
"ROUND OF RESULT 

:CORRECT SIGN QF RE 
;CORRECT AVERAGE FO 
;A-D RESOLUTION 

;SAVE AVERAGE 
sALL AVERAGES COMPLTED 
vIF_NCT, CONTINE 
sRETIRN 
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I04 
MACYLL 2?ir3g2) O9-SEP-"& 15:44 PAGE 49 

PL A-D CONVERTERS CAL 

.SBTTL A-D CONVERTER CAL 

:A-D CON\ERTER CLAIBRATION 

hy 22 404903 ADCAL: TYPE : TYP 19 py CAT 
ye4 813814 MR : THA Red S RUNNING 

oos426 005067 010342 CLR CPFLG ;IGNORE CONTROL P AND 
905432 805967 010340 CLR CRFLG “CONTROL R INTERRUPTS 
005436 Ol2e7r? o9S5e2 010300 MOV wAQCALT, DAFCINT “SET UP INTERRUPT VECTOR 
gos444 90so7r7 01927 CLR DAF CPS “AND PROCESSOR STATUS 
065450 012777 000100 010392 ADCALI: MOV #100, aTKCSR ?ENABLE KEYBOARD INTERRUPTS 
05456 O12777 Oc4000 O10272 MOV #4090 JAF CMN - INHIBIT MUX TIMING 
895464 Oler77 000100 O1C2s6& MOV 100, JAFCSR *ENABLE AFC INTERRUPTS 
o0547e o0Sos7 172300 CLR Be :CLEAR PROCESSOR STATUS 
005476 012777 902909 o102s2 MOV #2000, JAFCMN -START A-D CONVERTER 
905504 90000: WAIT shalt FOR INTERRUPT 
005506 O3e767 SOCO0! 172054 BIT #1. SWR TF SWOO=1, RETURN TO 
005514 OO1755 BEQ ADCAL 1 “KEYBOARD CONTROL 
005516 000167 173660 IMP MONIT "RETURN TO MONITOR 
OvsS2e 017700 O:0224 ADCALI: MOV JAFCBR, RC :GET DATA 
005526 032767 OO0040 172034 BIT 840, SWR :DISPLAY OR TYPE OUT DATA 
005534 cc19Ce BNE ADCALT 
905536 oocoos RES. ~ DISPLAY DATA 
p0554¢ oo00d2 RTI 
oo0ss42 010067 ccocio ADCALT: MOV “0, ADCALN sSET UP FCR TYPEQUT 
ooss46 10400 OCTASC GOTO TyPEQUT POUT INE 
995550 ooood! 1 ‘WORD COUN 
o05552 oosssé ACCALN ATA TO Ne TYPED 
n0sss4 ocate RTI : RETURN 
oesssé 909000 ACCALN: COOCOD 
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MACYL1L 27.732) 
Pll 

005560 

ocS734 
005736 

005740 
095744 
905750 
00S754 
055762 

AMCAL 

005303 
001376 

000167 
016705 
056705 
005067 
000761 

Q9-SEP-"S 

005600 
000001 
010176 

070090 
950000 

030006 
010012 
010074 

C10066 

010024 
020090 

177676 
007744 
007676 
010922 

Q10e0e 
010200 

171726 

C100c6 
010026 

010010 

~SBTTL 

ANCAL : 

AMCALP: 

AMPGO: 

AMPC1: 

AMPCe: 

AMPGO1: 

AMP S02: 

HIOUT: 

JO4 
15:44 PAGE 50 

AMCAL 

;SWITCH GRIN AMPLIFIER CALIBRATION 

MOV #AMCALP, CPRET ;SET UP CONTROL P 
MOV #1, CPFLE : RETURN 
CLR CRELG “INGNORE CONTROL R INT RRUPT 
SUAD GET ADPRESS OF AMPLIFIER 
TYPE “TYPE “kK TO INDICATE THAT TEST IS RUNNING 

MOV SYSUNB, OUTCHN -GET ADDRESS OF AMPLIFIER 
MOV #100, atKCSR :ENABLE KEYBOARD INTERRUPTS 
CLR JAF CHN -ENABLE MUX TIMING 
CLR JAFCSR DISABLE MUX INTERRUPTS 
¢LR GFLG ?CLEAR HIGH GAIN FLAG 
CLR PS ‘ENABLE INTERRUPTS 
BIT #200, SWR -TFSWIO=1, 00 GAINS OF 
BNE AMPCO 50 AND 100 
MOV #70060, LOGAIN : SETUP FOR GAINS OF 
MOV #SO000.HIGAIN :1 AND 20 
BR AMPGO] -SET GAIN AND ADDRESS AMPLIFIER 
MOV #30000, LOGAIN jSET UP FOR GAINS OF 
CLR HIGAIN 50 AND 1000 
TST GFLG : HAS HIGHER GAIN BEEN DONE 
BNE HIOUT IF NOT, DO IT 
INC GFLG SET OrGHe GAIN FLAG 
MOV PORIN, RS :SET UP TO DO LOW SAIN 
BIS OUTCHN, RS ?SET CHANNEL 
MOV RS. sAFcAR “ADDRESS AMPLIFIER 
MOV we0000. R3 
DEC 
BNE 2 

JMP AMPGO :09 NEXT GAIN 
MOY HIGAIN,RS ;D0 HIGH GAIN 
BIS QUTCHN, RS 
CiR GFLG 
BR AMPGCe2 

:WAIT FOR CHANNEL TO SETTLE 
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MACY 
ll 

005762 

005144 
095146 

Q06154 
005156 
006163 

006162 
006164 
006166 
006172 
006176 
cobede 
OCEeNE 
c0e214 

Tr 32) 
MONOT 

104003 

dete? 
no80e° 

BIe7ey 

200735 
090000 
000209 

104003 
013514 
005057 
005067 
005077 
005077 
012777 
C0c067 

09-SEP-76 

010006 
Q777. 
07774 

007742 
000100 
1717S6 
004000 
002000 
007710 

007704 
202900 
007666 

007662 
000060 
O00056 

007616 

007660 

909001 

000096 

007602 
007600 
007554 
097542 
000190 
171556 

oor 44 

097730 
007722 

000106 
007700 

000C66 

007644 

o0code 

007544 

KO4 
15:44 PAGE 51 

~SBTTL = MONOT 

;A-D CONVERTER MONOTONICITY TEST 

MONOT: mare 

CLR TYPFLG 
CLR CPFELG 
CLR CRFLG 
CLR dAFCSR 
MOV #100, dTKCSR 
CLR PS 
MOV #4000, JAFCMN 

MONOTL: MOV #2CO0. JAFCMN 
MONOTA: TSTB  aRFCSR 

BPL MONOTA 
MOV JAFDSR, DATAL 

MONOT2: MOV #2000, JAF CMN 
MONOTC: TSTB aAFCSR 

BPL MONOTC 
MOV JAFDBR, DATA2 
MOV DATAI,RI 
SUB DATARS” Ri 
BPL MONOTS 

MONOT3: CMP R1 ADRES 
BLE MONOTO 
TST TYPFLG 
BNE MONOTY 

MOV ‘1, TYPFLG 
MONOT4: QCTASC 

MONOT1 
MONOTO: MOV DATAe, DATAL 

BR MONOT2 
DATAI: OQ 
DATAe: 0 

MXTIM: TYPE 
MR 
CLR CPFLG 
CLR CRFLG 
CLR aAFCMN 
CLR dAFCSR 
MOV #100, aTKCSR 
CLR PS 

;CLEAR ERRCR MESSAGE FLAG 
IGNORE CONTROL P AND 
:CONTROL R INTERRUPTS 
DISABLE AFC INTERRUPT 
SENABLE KEYBCARD INTERRLP”S 
ENABLE INTERRUPTS 
:DISABLE MUX TIMIN@ 
START A-D CONVEF 
WAIT FOR DONE 

;SAVE_ FIRST CONVERSION 
:START _A-0 CONVERTER 
:WAIT FOR DONE 

;SAVE SECCND CONVERSION 

:COMPARE CONVERSZONS 
GENERATE ABSOLUTE VALJE 
OF DIFFERENCE 
IS Tet FERENCE? +08 

VES, ERROR 

sOUTPJT VALUES OF SAMPLES 

vRESTART AND RESYNC 
3NO ERRCR, SET UP FOR NEXT SAMPLE 

; CONTINUE 

;IGNOR CONTROL _R 
sCONTROL P INTERRUPTS 
ENABLE MUX TIMING 
DISABLE MUX INTERRUPTS 
ENABLE KEYBOQRD IN*ERRUPTS 
CLEAR PROCESSOR STATLS 



MACYLL 270732) O9-SEP-7S 15:44 PAGE S2 
Pll MONOT 

006220 016705 ocaole MXTIML: MOV DELAY1,RS SET UP TIMER 
O062e4 OCSOT? 507524 CLR JAF CAR ISTART MUX 
OC6230 905305 MXTIMA: DEC RS : STALL 
906232 001376 BNE MXTIMA ; 
Ocs234 OCOrT! MXTIMI : CONTINUE BR 
C0b236 01750 DELAY!: 10C0. 
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DZAFAC.P1 

MACY11 
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06240 
CO6246 
006254 
G06260 
Q0b262 
006264 
906265 
006274 
006300 

er i73e) 
DECODE 

013674 

OS-SEP-"S 15:44 PAGE 53 

000001 

020000 

o400C0 

007316 
000002 

Oeco00 

~SBTTL DECODE 

sRDDRESSS DECODING TEST 

QOrS2e DECOD: MOV 
0C7S20 MOV 

CLR 
DECODP: SUAD 

TYPE 
MR 

007366 MOV 
CLR 

oor4se MOV 
007442 MOV 
007432 DECODA: MOV 
007426 BIT 

BNE 
171230 BIT 

BNE 
TYPE 
MYBAD 

171214 CECOAI: BIT 
BNE 

007370 CECODB: MOV 
007364 BIT 

BNE 
171166 BIT 

BNE 
TYPE 
MXBAD 

MO4 

#DECODP, CPRET 
#1 CPFLE 
CRFLG 

#4000, CNTRS 
PS 
#100, JTKCSR 
#4000, JAFCMN 
SYSUNB, dAFCAR 
#1. JAFCMN 
DECODB 
#20000, SWR 
DECOAL 

#40000, SWR 
DECODA 

#20000, SWR 
DECOB 

;SET_UP CONTROL P RETURN 
;ACCEPT CONTROL P INTERRUPTS 
; IGNORE CONTROL_R INTERRUPTS 
;GET SYSTEM UNIT ADDRESS 
;TYPE “R" TO INDICATE 
;THAT TEST IS RUNNING 

-ENABLE INTERRUPTS 
“ENABLE KEYBOARD INTERRUPTS 
“DISABLE AFC TIMING 
“SELECT SYSTEM UNIT 
; TEST “yee BIT 

:"¥" BIT =1, CONTINUE 
“TYPE ERROR MESSAGE ? 
*NO, CHECK FOR LOOP 
“TYPE "X BAD" 

sCHECK FOR LOOP 
: LOOP 
“SELECT SYSTEM UNIT 
CHECK X BIT 
"X"=21. CONTINUE 
TYPE ERROR MESSASE 7 
-NO, CHECK FOR LOOP 
“TYPE "X" BAD 



RFOL 
DZAFAC. 

MACYLL ear. 732? 
Pll 

006410 
006416 

O06S4e 

OObS4E 
905552 
O06SS4 
006560 
006562 
O0&S64 
OC6566 
006574 

DECODE 

032767 

00Se67 

0CS3E7 
001330 
00S367 
001255 
104002 
013504 
O12767 
000647 

O9-SEP-7S i5:44% PAGE S4 

Q40000 171152 DECOBI: 

7254 4 DECODC: Beobad BR7ESs 
OC7ete OOr3!2 DECOD!: 
007310 177506 
177502 
177476 
177740 17747 
007160 177464 
177740 «177456 
177480 =177450 

020000 171750 

001000 171030 DECODE: 

007104 DECODD: 

007106 

097 1Ce 

004000 Oc7C&6 

NOY 

#40000 , SWR 
DECODB 
Bao eatRa 

OUTCHN, JAF CAR 
JAFCMN: DATAL 
DATAL 
DATA! 
#177740, DATAL 
OUTCHN, DATA 
#177740. DATA2 
DATA, DATA 

coop DECOO 
#20000, SWR 
DECODE’ 

$1006, SWR 
pecop! 
OUTCHN 

CNTRY 
DECOD1 
CNTRS 
DECODA 

84000, CNTRS 
DECODA 

j CHECK FOR LOOP 
OOP 

;SET UP TO ADDRESS 
EACH CHANNEL IN SYSTEM UNIT 
ADORESS A CHANNEL 
:READ BACK MAINTENANCE REGISTER 
REPOSITION DATA 

;CLEAR UNWANTED BITS 
SET UP FOR COMPARE 

;COMPARE EXPECTED AND RECEIVED DATA 

;ERROR, CHECK FOR TYPEOUT 

;OUTPUT EXPECTED AND RECEIVED DATA 

i CHECK FOR LOOP WITH SAME DATA 

SET UP FOR NEXT CHANNEL 

: CONTINUE 

; TYPE “DECID” 



BOS 
RECS OMSLY AL 20052) CS-SEP-"G 15:44 PAGE SS 
DIAE AL. PL MaTN 

395 .SBTTL MNIN 
336 
33° 
353 
393 :DATA-A SET OF ROJTINES FOR COLLECTING 
425 SANG DISPLAYING NFORMATION INPUT 
423 FROM THE AFCLI 
453 206575 O0S2E7  COTITY DATA: CL CRFLG SIGNORE CONT.V9. R INTERPLOT 
ai4 S5egar Stier 90c301 907164 MOV ai, CPFLG SACCEPT CONTRIL P INTERRUPT 
w5S5 JSeeic Clevés? OChb16 807152 Moy SDATAP , CPRET :SET UP CONTROL P RETURN 
436 OOGEIB § 1S4936 DATAP: DISPAT :G0 TO COMMAND DECOOFE 
rer OSES23 914226 DATLST LIST OF COMMANDS AN “QINTESS 
138 Bapbe2 = SO07TS BR DATAP :CONTINUE COMMAND IN 7 

wid 
ore 
413 ;INPUT “N™ SAMPLES ON A GINE CHANNEL 
413 ; AT A FIXED GAIN 

415 906694 10400 TRKEN: TYPE 
41 906626 013514 MR 
:> 996630 ocCSOS? §007114 CLR BAFCSR 
18 36634 ccssr? «097116 CLR DAF CHN 
23 805649 Oleroy £16594 MOV BDATAB, 24 STABLE FOR DATA STORAGE 

2429 JO6644 016791 dO7232 MOV SAMPLE | RI :NUMBER OF SAMPLES TD SE INPL7 
evei 306650 016793 COrC¥e MOV LOCHAN, R3 CHANNEL TO BE SAMPLED 
S422 506654 OS6702 SOrd26 BIS LOGAIN. R3 :SET GAIN SITS . 
evei spbbbo Slerde degree TAKENL: MOV #20000 R2 DELAY BETWEEN CONVERSIONS 
eye4 06664 Gita? Of7Ob4 MOV R3, JAFCAR :START MULTIPLEXER 
e425 CO6B7d «10s?r7 «OC75S4 TAKEN2: TSTB aAFCSR WAIT FOR DONE 
e126 Oobb74 3003, BPL TAKEN 
eye? 056676 417724 07050 MOV - @AFDBR, cR4)¢ :SAVE_DATA SAMPLE 
esz@ 556702 905301 OEC RI :ALL SAMPLES IN 
apg Ehersy 59150: BNE TRKEN3 INO, GET ANCTHER 
e430 55675 anode RTT YES, EXIT 
43, SOE71O 906502 TRKEN3: DEC R2 STALL 
es3e SJeri2 901376 BNE TAKEN 
833 C3671" cole! BR TAKEN] 

e434 
e435 
2436 
E427 sLIST “N" SAMPLES OF DATA 
etss 

e439 SUETIE C1271 016524 wIST: MOY aCATAB,R! :GET POINTER TC STORED SATA 
ewse OE7e2 Cie702 Ofers4 MOV SAMPLE Re sag NUMBER OF SAMPLES fo BE LISTED 
edd] S06726 O121E7 177224 eIS7i: MOV (RL)+ CATAL ;GET CATA 
eit2 56732 194020 OECSCD CONVERT CATA TO DECIMAL 
E453 506734 oOeSC) 1 

1 ess4 996736 O06:5E CATAL 
| 244s O5¢74C 30525 5E > R 

e446 CIE742 301371 BNE LISTL 
e447? COg744 OCSAre 
et46 
2499 
exec ;COMPUTE AVERAGE CF “N"SAMPLES, CUTPUT 10 TTY 

Lo oo a
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006724 
096-14 

CBT ic 

690091 

177S36 

JoEEEYH 
CObGEG 
306622 

006694 

Q06S42 
JEES2 

OCeE2E 

O26594 
ooeS 34 

o06734 

17cS1é 

006554 

OC6S46 

0C&S4e 

in deed be La 
oft wwe 

COS 

AVREGG: AVRG : COMPUTE mVERAGE OF DATA 
MOV QUOT .DATAL >GET AVERAGE 

TYPE “AVERAGES” 
MAVRG 
DECECC ;CONVERT TO DECIMAL AND OUTPUT 

barat 
RTI 

sDISPLAY ONE CHANNEL CONTINUOUSLY IN COMPUTER DATA LIGHTS 

: TYPE -TYPE "R™ TO INDICAT 
MR : THAT TEST IS RUNNI 

SLR DAFCSR sCLEAR CONTROL REGISTER 
CLR aAF CAN :CLEAR MAINTENANCE REGISTER 
MOV LOCHAN, RY SET ADDRESS CF CHANNEL 70 BE CISPLOYED 
BIS LOGAIN, RY SET GAIN 

: MOV -  a#l00,a°kCSR -ENABLE KEYBORRD INTERRUPTS 
MOV. RY aAFCAR :START MULTIPLEXER 

: TSTB @AFCSR :WAIT FOR DONE 
BPL° = *D1SPLe 
MOV. aRPCSR,RO READ a0, BUFFER 
RESET poe ATA 
BIy »- ai SWR peseeat RETUPN 7) aEYBSARD CONTROL 
BEG nTcPLy 
mp 5aTaP 

CLR ZAFCSR SCLEGR CONTROL 
¢CR Bar CHN : CLEAR SO TNCEHARCE E Beet sccn 
MOVs LOCHAN, OLUTCHN :SE? ADDRESS CF HANNE! 

81S —_ LOGAIN, 2U"CHN .3ET SAIN 

MOV SLTCHN, QAFCAR :SESECT CHANNES 
: T§STB = daFCSR SHAT? FOS DONE 

BPL CL STOR 
MOY anf OBR, DATAL .SET DATA 
ECBCD SCONVERT To DEDIMG. AND CUTPL? 

QTAL 
BP LISTCL 

;COMPUTE mVERAGE OF “N” DATA POINTS 

MOV s0ATAB,RY 3GET POINTER TC TRELE CF OA"A 
NOV SAMPLE | R3 :uET NUMBER Cf SAMPLES 
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MROYIL EF. 732" 

Pll 

9or 146 
207150 

Se 

CO7e14 
057216 

C9-SEE-"S 

02200C 

06506 
be ace 

006300 

Co6274 

JCE256 

016352 

C16504 

909569 
coCSS6 

006436 

026426 
Cc&422 

0.65254 
Q06356 
OCE:56 

006370 

Occole 

CoI4ES 

17776E 

OCO+4é 

1S:44 FAGE ST 

P.RGl: 

AVRGeA: IJ 
RVece: 

HISToS: 

MISTOC: 

MISTCI: 

HISTCe: 

BR 
HISTCO: 

DOS 

Rl 
Ro 
CRY)4 RO sGENERATE TOTAL OF ALL DATA _ 
#20006 ,RO “SCALE UP FOR NEGATIVE NUMBERS 
RO,R} 
R2 
R3 
AVRG] 
SarPtE DIVIS :9ET UP TO DIV IRE ; 
2,01ViSH - TOTAL BY NUMSER OF SAMPLES 

RI DIVIOL 
:00 DIVISION 

REMAND “ROUND OF AVERAGE 
AVRG2A 
REMAND , SAMPLE 

AVRG2 . 
QUOT ; 
#22009, QUOT sCORRECT SIGN OF RESULT 

;TELE°YPE HISTOGRAM OUTPUT ROUTINE 

eTEMTAS,RY -CLEAR HISTOGRAM 
cR4)4 > TEMPORARY TABLES 
R4¥. sDATAB a 
HISTOA 
ORANGE SCLEAR OVER-RANGE 
URANGE “AND UNDER RANSE COUNTERS 

; “COMPUTE AVERAGE OF CATA 
ADBIT, QUUT 
HI5108 
AdBIT, QUOT sCORRECT AVERAGE OF DATA 
ACMSK’ QUOT -FOR A-D RESOLUTION 

:GENERATE TABLE OF O:FFERENCES SETWEEN 
;AVERAGE AND INCIVYIDUAL CATA POINTS 

8DATAB,RY 
SAMPLE -R3 
QUOT, Re :3ET AVERAGE OF CATA 
[R45 *,R2 -SUBTRACT DATA 
R2 :NEGATE DIFFERENCE 
ORES. Rl 

Pesic2 
Pp 2 
HISTCL 
Re sle : 
HISTOD 
ORANGE : 
HISTOF 
e-12,Re ; 
HISTOE : 
URANGE : 
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ee
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CO6322 

001915 

ov5e02 
o2c267 

C9-SEP-"E 

coc4#42 

COb264 

OL4S44 
e90001 

006236 

008252 

016430 

005756 
00575¢ 

616533 

o0s776 

HISTOE: 

HISTOF: 

HISTVA: 

HISTOG: 

4ISTSI: 

HISTGe: 

HISTOH: 

HISTOI: 

15:44 PAGE $8 

Bose 
900 HABA, Re -PUT A PCINT IN DIFFERENCE TABLE 

Ai R3 
BNE HISTOC 

sSET UP VERTICAL SCALE FACTOR 

TST VSFFLG sHAS VERTICAL SCALE FAC’OR BEEN SE” UP 
BNE HISTSG = MANUALLY 
MOV #SCLTAB,RY =NO GE TEBLE OF SCALE FACTORS 
MOV #1, VSF “START WITH VSF=1 
TST (RG) “ARE WEE AT END OF TABLE 
BEQ HISTOG 
CMP (R4)+, SAMPLE 31S vSF 750 SMALL 
BGE hIST06 
ADD (R434 VSF sYES, INCREASE VSF 
BR HISTVA 

; TYPE VERTICAL SCALE FACTOR 

TYPE 
MVSF 
BCCASN 

VSF 

sFIND LARGEST ENTRY IN TABLE OF CIFFERENCES 

MOV SHTAB, RY 
MOV 8HTAB,R3 
MOV sel. ,Re 
MOV [R4)$ CIVIDL 
MOV VSF DLVIS 
DIVIDE 
Ts REMAND 
BEO HISTSe 
INC QUOT 
MOV QUOT, (R3)+ 
DEC 20 éRe 
BNE HISTS1 
MOV e47AB 84 
MOV (RY) Re 
CNP (R4)$ Re 
SLE HISTOL 
MOV -iR4) ,R2 
TST cRY)4 
CMP RY 8DA\ HB 
BLT HISTOH 
INC Re 
MSV Re, TEMP! 

:SET LF 1 LINE OF 
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erirg2} 
MBIN 

Le701 

C1S42E 
1C4C27 

09-SEP-"S 

000214 

000952 

016403 
900136 

occose 

090099 

COC24e 

016352 
900015 

ooc0s3 

CO0i36 
099012 
ococs3 

ooceoc 

095732 

15:44 PAGE 59 

4ISTOM: 

HISTON: 

HISTNI: | 

+ISTOP: 

HISTOR: 

> fELETYPE OUTPUT AT A TIME 

FOS 

#21.,R1 
aTENtAa, a4 
a (R44 
r} (R434 
#136, (RY)+ 
#HTAB R3 
#40, (RY) 
TEMP], (R3)+ 
HISTON 
52, (RY) 

#136,-(R4) 
HISTIP 
#52, (R4) 
HIStN1 
R 
#9, (R4) 

TEMP] 
HISTOK 
aTEMTAB,RY 
815, (RYS+ 
tle. (RY)+ 
#136, (R4)+ 
#10. ,R3 
#53, (R44 
R3 
HISTOR 
#136, (RM) + 
810. .R3 
853, (R44 
R3 
HISTOS 
80, (R4)+ 

AORES DATA 
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Berg g1gg4a §9c0n02 RT! 
co lige Ae ne: 9 “63C \ we: 
SPRY xinxd? RRRR vEMPY. 
Bees ALBScsh O1e454 HTABA: HTAB+24 
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OCAFAC.PL: MEIN 
2. 33 sOVERLOAD_TEST 
e034 THIS TEST WILL WAIT FOR A CHANNEL AND GAIN INPUT TO BE ENTERED VIA THE 
26Ss :TESETYSE ANG THEN TAKE CONTINUCUS CONVERSIONS ON THE SELECTEC CH. TES" 2G 
2638 STHE QTRTE QF THE OVERLOAD BIT, CTATE CF THE OVERLOAS IS REPORTED VIA 
3087 STHE TELETYPE BY PRINTING ATL? IS THE BIT 1S SET AND A “O° EF CLEGREC, 

e689 10052 O0SCe? 905-20 SLOAD: CLR  —-CRFLG INHIBIT *CNTR_R* REQUESTS 
Bac pices Dlewb. coe, Sze Lo MOY’ #1, CPFLG ZENABLE ‘CNTR P’ REQUESTS 
Par Oisded Bisse? Bidose See6“S MOV aCLOAD, CPRET :SET UP_‘tP’ RETURN ADORESS 

2692 O:00Te 104226 OLOADP: DISPAT :GET THE CH. AND GAIN 
2693 O10074 O142c6 OLOLST 
e694 019976 300°? . BR OLOGADP 
2595 019190 Sle767 COSi2 995569 OL.OADT: Moy § LOCHAN. POINT? :GET ADDRESS CHA. TO BE TESTED 
2636 O10!106 O56767 SCSs74 025552 BIS  LOGAIN. POINTe ADD THE GAIN 
2697 810114 Q12777 009100 905636 Moy #100, atKcsr SENABLE KEYBOARD INTERRUPTS 
2638 Cl0le2 005067 167650 CLR BS 
2699 C151e6 O05067 905532 CLR = POINT! 
2709 O10i32 012767 999196 O0S¥S4Y OLCADL: MOv #106, ICOUNT :SET UP_TO TYPE "70" CISITS PER WINE 
eral O1G14O ‘Me777 d20000 905602 OLSADe: BIC 20000, JAFCSR :CLR THE OLOAD 817 
e7d2e O10146 “:6°77 095514 occsedc MOV. —- POINT2, JAF CAR START THE CONVERSIONS 
e703 10154 105777 905570 TSTB @HECSR WAIT FOR DONE 
704 O1C16G 190375 BPL 

e7os 0i0lbe Oos777 oOSSb4 rst SAFDBR ;CLR_DONE 
E70 O18166 o32777 O20009 oosss4 BIT #29000, JAFCSR TEST IF THE OVERLOAD BIT SET 
2707 819174 oo10 BNE = OL ORS BRANCH IF SET 
e-C8 010176 005967 ocOsH44 Ch INCNT SOTHERWISE CLR TEMP 
co 010202 00403 BR OLOADY 

2710 919204 012767 000001 OOS434 9LOAD3: MoV al INCNT TYPE ‘1' IF SET 
e711 O19012 O26767 OOSH46 005426 CCOADY: CMP = POINT, INCNT HAS FLAG CHANGED STATES” 
e7l2 010820 001747 BEQ OLOAL2’ RETEST CH 
e7i3 OlJé22 016767 oos420 005434 MOV ——sINCS TT, POINT SES, UPDATE POINTER 
2714 O:9230 104027 BCDAS" 
71S Oi0e32 0000! 

erie O10e3 O1Sb46 INCNT 
27:7 010236 005367 cos3se DEC ICOUNT 
sig Oidede 10033 BPE. = OLOADE 

2719 919044 104003 TYPE 
e720 O10246 913244 MCRLF 
evel 019250 000730 BR OLCAD! 
e722 
e724 . . 
eres sINPUT ASCII CHARACTER STRING 
726 010252 011605 INSTRR: MOV (SP) RS ;GET PC_OF MESSAGE POINTER 

eve? O12eS4 012567 ocoo10 MOV (RS)4+,MSG :GET MESSAGE POINTER 
2708 019260 012567 005362 Mov (RS) +) INCNT ;GET EXPECTED CHARACTER COLN’ 
2729 C1024 019516 MOV. =—sRS_ (SP) :SET LP RETURN 
e730 010866 104003 INSTRI: TYPE : TYPE MESSAGE 
e731 010270 000000 MSS: 0 
2732 010272 Ole704 oL44e2 INSTR2: MOV BINBUF | RY 
2733 010276 916703 005344 MOV INCNT,R3 
e734 010302 005024 INSTRA: CLR (RY) + CLEAR INPUT BUFFER 
e725 019304 05303 O&o = RB 
2726 C1030€ 001375 BNE INSTRA 
2727 9192:0 C0067 0c5334 CLR = CHRCNT :CLEAR RECEIVED CHARACTER COLN’ 
2722 JICSi4 1e704 S144 MOV BINGUF RY :SET UP TO RECEIVE 
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erir3e) 
MAIN 

016703 
LOS??? 
100403 

188382 
cOeob! 
190454 
lee? Tre. 

p420 

1037s 
Chava 
617701 
42701 

00070e 
oC80de 

012705 
912704 

e414 
009752 

O3-SEP-"& 15:44 PAGE 62 

005322 
005430 

ocs4S4 

O0S445 
oos41e 

000337 

005374 

005364 
9305356 
009200 

90S2e6 

913152 
005326 

090003 
occade 

091000 
~.J009 
J009e 

OCCOCe 

OCOe4o 

ocs400 

J05366 

INSTRB: 

INSTR3: 

INSTRC: 

SPCHR: 
FOCHRA: 

SPCHRI: 

INSTRE: 

INSTEX: 

TSTNAM: 
TSTNAA: 

TSTNAL: 
TSTNAe: 
TSTNA2: 

MOV INCNT,R3 
TSTB = ATKCSR GET A CHARACTER FROM 
BMI INSTR3 
TST INTF 
BPL NSTR :TTY KEYBCARD 
CLR SINTFL 
CMPB = ATKDBR, #240 :IS IT A SPECIAL CHARACTER 
BMI SPCHR 
CMPB =s-«& 337, TKDBR 
Bh SPCHR 
TSTB TPCSR ‘NOT SPECIAL 
BPL INSTRC “ECHO CHARACTER 
MOVB  aTKDBR, aTPOBR 
MOV JTKDBR'R 
gic s200 a 
MOVE  RI.CRY)+ -SAVE CHARACTER 
DEC R3 ALL CHARACTERS IN 
3E0 INS TRE “TOO M 
INC CHRCNT iUPOATE RECEIVE COLNT 
BR INSTRB ;GET A NOTHER 
MOV #SPLST,R2 SET SPECIAL CHARACTER LIS? 
CMP STKDBR, (R2)+ ; COMPAR E 
BNE SPCHRI =NO MATCH 
JMP aRe) MATCH, EXECUTE FUNCTIG 
ADD #8, Re 
TST (Re) sLOOK FOR END OF LIST 
BE INSTRB 
BR SPCHRA 
TYPE j INPUT ASTRING ERROR 
MOMARK YPE 
BR INSTR i RY AGAIN 
RTI 

:CHECK TEST NAME FOR SALICITY 
IF CORRECT, EXECUTE SELECTED "EST 

MOV sTSTLST,RS :GET TEST DISPATCH LIST 
MOV SINBUF RY >GET INPUT BUFFER 
CMP (R4)+. {RS)+ ‘eT FIRST TW LETTERS 
BNE TSTNAl ATCH 
CMP (R4) +. (RS)+ est en 2 LETTERS 
BNE TSTNAC =NO MAT 
CMP (R4)4. (RS)+ - TEST Last 2 LETTERS 
BNE TSTNAS 2NO MATIA 
MOV #1000, SP :MATCH, REPOSITION STQCk 
JMP aCRS) :GO TO TEST 
ADD #2,FS 
aso 82.5 
TST RS )¢ 
BNE TSTNAA 
INSTER sINVALIC NAME 
BR TSTNAM 

105 
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000712 

000000 

002000 

09-SEP-"6 

000162 

OL442e 
O107e4 
000144 
000004 

900084 

900004 

000054 

009960 

000071 

000060 
004766 

000916 

090144 
g050S4 

005030 

BSCOBNN: 

BCDBNI: 

BCOBNe: 

BCOBN3: 

ECOBNY: 

BCOEXT: 

BCDERR: 

BCOYAR: 
BCOWDI: 
BCOWDe: 
BCOCNT: 
CNTRe: 

JOS 
15:44 PAGE 63 

:4 DIGIT BSD TO BINARY CONVERSION 
“WILL CONVERT N BCD WORDS TO BINARY 
“AND STORE EACH WORD IN A SEPARATE LOCATION 

MOV LSP), RS 
MOV (RS)4+, BCDCNT ;NUMBER OF WORDS TO BE CONVERTED 
MOV RS (SP) 
MOV sINBUF RY sPOINTER TO ASCII 

; TABLE FOR STORAGE OF CONVERTED WORD 

HOV #4, CHRCNT °4 DIGITS PER WORD, AT MOST 

CLR Ri sCLEAR MULTIPLICATION REGISTEPS 
TSTB. sR) “END OF DTAT ? 
BEQ BCDEXT -YES. EXIT 
CMPB. #54, (RS) 215 CHARACTER °,"? 
NE BCDBNY =NO 
CMP #4, CHRCNT 
BEQ BCBERR 
TSTB ss RN) + 
BEQ BCDERR 
CMPB ss wS4. (RY) 
BEQ BCDERR 
BR BCDEXT 
CMPB sé (R44) #60 
BLT BCDERR 
CMPB ss (RY). a7 
BGT BCDERR 

BLT SDERR 
MOVE = (R49) +, RO 
ad R2,R1 
ADD RI.RO 
MOV RO.RI} 
ASL R1 
MOV R1 Re 
ASL Re 
ASL Ro 
BR BCOBN3 
MOV RO. (R3)+ 
DEC CNTRe 
BNE BCDBNe 
RTI 
INSTER 
BR BCDBN! 

0 
0 
0 
0 

;CONVERT DECIMAL FRACTION TO ASCIT BCD 
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OZ+5 9C.P Ll MAIN 

eee! :SET UP SIGN AND DECIMAL POINT 

2853 010734 O11605 DECBC: MOV (SP), RS 

see dns Gleree phe my cultas ( ( 4 

58 3 Bias Lge 33 nate MOVB #40 Cap 
2957 O107S2 013567 00430 DECBB1: MOV a(R3)+. BINWRD 
2958 Ol07SS O16700 o04722 MOV LOGGN, RO 
2859 010762 118067 014304 ocos4oO MOVB - GNEXP{O) , DECEXP 
2860 O1077C 116067 014334 000530 MOVB  GNSCL(0); SCALEF 
2861 010776 105767 Oo00S26 TSTB. = DECEXP 
e862 O1:002 100903 BPL DECB 
2863 O11994 OS2767 177400 90CS16 SIS #177400, DECEXP 
2964 Ol10le 005067 ooosoE DECB1: CLR DECSGN 
2865 011016 005767 OO4464 TST BINWRD 
2866 O110e2 003005 BGT DECBC1 
2867 011024 OO1S7 BEG DECO 
2868 011026 O0S46? o044s4 NEG BINWRD 
2869 011032 005267 SO0466 INC DECSGN 
e870 O'1036 O12704% 016352 DECBCL: MOV #TEMTAB. RY 
2871 O11042 O1e767 O000le oo4eco MOV #10. CHRCNT 
e872 O110SG 006367 o04432 ASL BINWRO 
2873 011054 O26727 OO044s nocco2 CMP SCALEF , #2 
2974 011062 OC14e0 ; BEQ DECBCe 
2875 O11064 006367 oO44IE ASL BINWRD 
e876 O1lo070 26727 000432 o0C001 CMP SCALEF . #1 
2877 O0'1076 OOl4!2 BEQ DECBC2 
2878 011109 O96367 oOs4Oe ASL BINWRD 
2879 ~=« 1104 005767 04375 TST BINWRD 
2ssc 3 =..1110 o01005 BNE DECBCe 
2881 Ollli2 112724 ocnooe MOVB #2, (RHI+ 
2982 O111:6 O0S5067 Oco476 CLR MPAND 
2883 Oilie2 900434 BR DECBC3 
2884 Ol1le4 O16767 094356 OOO466 DECBCe: MOV BINWRD, MPOND 
2885 011132 Ole767 OO00le OO94S6 DECBCA: MOV #12, M°YERH 
2e86 011140 104030 MUL TPY 
2387 Olli42 26727 OOO44S CD00) CMPB = PRODH, #11 
2898 011150 O034e4 Be decBcd 
2589 011152 OOSO67 176670 - CLR TEMP | 
2890 911156 162767 000012 000430 DIGEXT: SJB #12, PRODY 
2891 O11]64 100403 BMI DIGDON 
Pe92 Ol!!66 095267 176654 INC TEMP] 
2893 011172 000771 BR DIGEXT 
2694 O11174 116724 176646 DIGDON: MOVB TEMP] (R44 
2895 011200 Ose767 O000l2 o9040 Adc #12, PRODH 
2896 Oli2e06 O0S267 oc0316 INC DECEXP 
2697 Ollel2 o00403 BR DECBCY 
2898 011214 005267 000310 DECBC3: INC DECEXP 
2899 Oll2e0 oO00744 BR DECBCA 
2990 Olleee 116724 OCO3E6 DECBC4: MCVB = PRODH, (RY) + 
2991 O!1e26 905367 o04416 DEC CHRCNT 
2992 Olle32 001337 BNE CECBCA 
2503 
2994 
2505 s INSERT SIGN AND CECIMAL POINT 



RFC. MACY LI 
DSAFAC.PLL 

2327 911234 
2308 911240 
2909 011244 
2319 911246 
2911 Bi isee 
e912 011256 
2913 011260 
2914 Ollebe 
2915 Qliekb 
e318 Qllere 
e9i? Olleré 
€318 011300 
2919 Q11396 
290 011310 
2921 911312 
23e2 011316 
2923 011326 
2924 011324 
28eS 011326 
2926 9011334 
2927 011340 
2928 O11344 
2323 011350 
2939 011354 
2931 911356 
e932 Q11362 
2933 011364 
2934 01137 
2935 011374 
2936 011376 
2937 011409 
2938 01140e 
2939 011404 
2340 011406 
2941 011410 
234e O1l4le 
e343 O11416 
e344 011422 
e345 011426 
e346 011430 
e347 011432 
2948 011434 
2449 011436 
e952 011440 
2951 911446 
e3S<e 011452 
2953 011456 
2354 Ol 14e4 
e965 011472 
2956 011474 
5957 011476 
e358 011592 
e959 11504 
2969 0€11510 
256! 11512 

O11526 Ccl37e 

09-SEP-75 

o0co05 

009060 

900176 

900006 
OCO144 
900126 
000040 
004266 

177379 

coocod 
003776 

900062 
OOO0°6 
000250 

C90064 
0CO03e 
O00056 
000007 
000040 

000056 

000069 

ococo4 

000214 

000166 

000°S4 

000036 
000030 

DECBCB: 

DECEX: 

DECEN: 

DECEO: 
DECEOI: 

DECEDN: 
O€CEDI: 
BCDFIN: 

BCDFNI: 

DECO: 

DECEGe: 

DECMOV: 

1S:44 PAGE 65 
LOS 

#TEMTAB, RY 
DECSGN 
DE SEX 
#SS.(R3)+ 
OECEXP 
DECEG 
DECEGe 
#56, (R3)+ 
#60) (R3)+ 
DECEXP 

DECEDN 

PC’ DECMOV 
#126. (R3)+ 
#40. 'R3)4 
WROCNT 
+6 
DECBB1 
RS. (SP) 
#0; -(R3) 
CCRELG 
BCDFN 

DECEG2 
DECEXP, CNTR 
PC DECMOV 
#56. (R334 
#7, CNTR3 
DECEXP, CNTR3 
DECED! 

#60, (RY) 
(R434, (P3)+ 
CNTR3 
DECMOV 
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OZAFAC.P11 MAIN 

2363 011520 090207 RIS PC 
2964 011522 900090 CNTR3: 0 
2965 O11524 000000 DECSGN: 0 
2e9s$ O1152e6 000090 SCALEF: 0 
2967 O11E30 oco090 DECEXP: 0 
2963 

5979 
earl SINGLE PRECISION UNSIGNED MULTIPLY 
[—Op Tad 

e973 011532 005067 000056 MULTI: CLR MPYERL 
e974 011536 312767 000017 000034 MULTU: MOV #15. MCNT 
eovS 011544 016767 o00050 oocnso MOV MPCND, MMPC 
e976 011552 906067 o00040 MULTA: ROR MPYERH 
ear? 011558 103003 Bcc +10 
2978 O11560 086767 000036 o00025 ADD MMPC MPYERL 
2979 011566 006967 000022 ROR MPYERL 
2990 011572 006067 00902 ROR MPCND 
2981 011576 005327 DEC (PC) + 
e982 011600 o00000 MCNT: . 
2982 011602 001363 BNE MULTA 
2984 O11604 O00241 CLC 
2985 011606 006067 000006 ROR MPCND 
2986 Olléie c00%te RTI 
2987 911614 o9cI00 MPYERL: 0 
2988 011615 900090 MPYERH: 0 
2989 011620 000000 MPCND: 0 
2330 011622 ooocac MMPC: 0 

2992 
2993 
2334 sCOMMAND DECODE AND DISPATCH 

2996 +O11624 909240 DISPT: NOP 
2997 O11S26 Q116CS MOV (SP) ,R5 
2998 011630 O12e567 oo0cse MOV (RS)$, DISLST 
2399 011634 019516 MOV RS, (SP) 
2009 011636 104013 INSTR 
3901 O11E4 013251 MASTER 
2092 11642 900002 3 
3003 O11644 016704 000036 GISPAL: MOV DISLST,R4Y 
3504 O11650 012703 O1s422 MOV #INBUF 3 
3095 011654 021324 DISPA2: CMP (R3), (RY)+ 
3906 011656 001007 BNE DISPA3 
2097 O11660 012777 900100 oD4072 MOV #100, JTKCSR 
2908 O11666 005067 166104 CLR PS 
3909 011672 000174 000900 IMP a(R4) 
2910 011676 005714 DISPA3: TST (RY) 
2011 011700 001365 BNE DISPR2 
3612 O11702 104014 INSTER 
3913 011704 900757 BR DISPAL 
14 011706 009000 CISLST: O 

016 ;INPUT SYSTEM UNIT ADDRESS 

2918 211710 194913 SUADD: INSTR 
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104013 
013302 
000005 
104015 
090901 
016700 
006390 
020067 
092402 
005767 
001902 
104014 
009763 
O16767 
pco09e 

194913 
013565 
00002 
104015 
000901 
005067 
005767 
001407 
022767 
00101e 
012767 
005067 
005067 
005067 
O0CC0e 
104014 
00076: 
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9
 

9
 

p
n
 
p
e
 

003704 

176700 

176672 

176660 

093719 
176632 

000001 

000001 
0C3556 
003546 
CO3S44 

003702 

093634 

176622 

0Q3664 

NOS 
15:44 PAGE 67 

MSUAD 

SUADL: BCDBN 

CMP #31... BCDWD! 
QGE suAbe 
INSTER 
BR SUAD! 

SuaDe: MOV BCDWD1.SYSUN 
ASL BCOWD1 
ASL BCDWO! 
ASL BCOWD1 
ASL BCDWO! 
ASL BCOWD! 
MOV BCDWD!, SYSUNB 
RTI 

- INPUT NUMBER OF SAMPLES TO BE TAKEN 

SAMPL: INSTR 
NSAMP 

SAMPLI: BCDBN 

MOV MAXCHN, RO 
ASL RO 
CMP RO, BCOWDL 
BLT SAMPEL 
TST BCDWD1 
BNE SAMPL2 

SAMPEL: INSTER 
BR SAMPL | 

SAMPL2: MOV BCDWO!, SAMPLE 
RTI 

s INPUT ERROR REPORT MODE 

EMODE: INSTR 
REMODE 

EMODE!: BCDBN 

CLR CRFLG 
TST BCDWD1 
BEQ EMODE2 
CMP $1, BCOWDL 
BNE EMOGER 
MOV #1. CRFLG 

EMODE2: CLR passc 
CLR ECONTL 
CLR ECONTH 
RTI 

EMODER: INSTER 
BR EMODE 1 
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COG 
CS-SEF- 5 15:44 PAGE 69 

But CHANIE —__ 
175366 003356 Moy BCOMDI. .Ocma' 

CHANIE: ASTER 
R CHANIA 

s INPUT 2 CHANNEL BOCRESSES 

cHAN2: INSTR 
RC HANA 

CHAN2A: gCOBN 

176340 001777 cM BCOWD1, #1022. 
BGT CHANCE 

176332 001777 CMP BCOWDe, #1523. 
367 CHANCE 

176320 903310 MOV BCOWD1. LOCHAN 
176314 C3204 MOV BCOWDe, HICHAN 
176304 176304 SUB BCOWD1, BCDWDe 

BLT CHANCE 
176276 003270 CMP BCOWDe , MAXCHN 

BG CHANCE 
176266 003274 MOV BCOWDe2. CHNCNT 
oo3e70 INC CHNCNT 
PO32G4 CO3266 MOV CHNONT, SANTAB 
993262 ASL SAMTAB ; 
O165C4 203264 Bo eDATAB, SAMTAS 

CRANZE: INSTER 
BR CHANZA 

“INPUT HISTOGRAM VERTICAL SIALE FALTOR 

VSFIN: INSTR 
MVSFT 

90C!91 90:7:2@ VSFINA: CMPB 8101, INBUF 
8 VSFMAN 

HO3266 CL VoFFLG 
5006] 992209 MOV al. VvSF 

YSFINL: RTI 
VSFMAN: BCCBN 

176166 OCOl44 CMP BCEWO1, #100. 
qT VSte 

$7615 1ST BCOWD1 
BEQ VSFE 

i7eiSS C0346 MOV BCOWD:, VSF 
eocse; 993eee MOV 81 VSFFLS 

BR VSFINI 
¥SFE: INSTER 

BR USF INA 



DO6 
RECLL MACYLL 27.752° O9-SEP-7S 15:44 PAGE 70 
QOAFAC.PLL MAIN 

ig> 
uss s INPUT A-D CONVERTER RESOLUTION 

3130 o12572 104013 ADBIN: INSTR 
3191 ciser4 913530 MADRES 

3:35 aiSe08 [Buel aopina: SCORN 
3194 O136C2 92cd01 1 
3:95 512604 Cleves 176114 oCaii4 MOV BCOWE  ,AORESD 
3°96 Sieble Sieréy Oocdd: cO3110 MOV wl ACRES 
3.37 Oleb20 cesos7 993106 SLR ROBIT 
3298 912624 395967 993104 CLR ADMSK 
3293 Cle$30 S1ero4y 020915 MOV #13. ,R4 
3250 C12634 26704 176064 CMP BCOWO1 RY 
3201 812649 901427 BEQ 
3252 Sless2 996367 203262 ASL RORES 
2203 O1z646 005267 993969 INC RDBIT 
324 O1e652 005267 903056 INC ADMSK 
3255 12656 095304 Cec R4 
3225 912660 O29467 176040 CMP PY BCDWDL 
320? O12664 OO14IS SEQ ADBINS 
3258 O12665 906367 093036 ASL ADRES 
3259 Ole672 006367 603034 asi ACBIT 
32:9 912676 Seere? OG9002 oc2c3e ADD #2, ADMSK 
321i 913708 05304 DEC RY 
3el2 Cie706 Oe0467 1760: CMP RY BCOWD1 
32i3 Berle OC14o2 EQ ADBINE 
32:4 Sler14 194914 INSTER 
32:5 fier:6 00730 . BR ADBINA 
zeib Oleved Accobe AOBINB: RTI 

3218 ;INPUT ERROR DETECTION LIMITS FOR SEPEATAB: ITY TEST 
st 

3220 CleT22 104013 REFRES: INSTR 
3221 Cleve4 913547 MREPRE 
3eze Oie726 o00003 3 
3225 Gie7SC = 1CHCls REFREA: SCOBN 
3234 Ote732 C9901 1 
deeb Qie7ay Oee7b? accnsc :7S7be cre aid. ,BCOWD! 
26 Olev¥e 390404 T  —- REPRE 
3227 C1744 BlG7E7 175754 cceree MOV BCC, RERES 
3228 CSle7S2 099002 RTI 
see9 Cle754 194014 REPREE: INSTER 

| dex Sle7Se COO7eN BR REPREA 

#232 POWER FAIL HANCLER 

2224 012760 019046 PFATL: MOV = RO,- SP) 
| 3235 sie?be O10146 MOV = RIL, = SP) 
| 3336 O1e764 010246 MOV RE, = SP) 
| 3237 O12766 910346 MOV  -R3,- SP 
j 3238 012770 910446 MOY =—-RY- SP 
| #529 Qlgrre Dibeus MOV —soRS, - SP) 
| 34a Gi S1b746 165024 MOV 24, - 5k, 
| 3241 13000 O106e7 Sczee0 MOV SP.CAVSP 
| ese S1S00N Cl27e7 T3014 LesI12 MOV ePUF UP, 24 

i 



E06 
RECLL OMACYIL 2tirge. O9-SEP-"S 15:44 PAGE 71 
LZeTAC.P LI MBIN 

3243 0130:2 209000 HALT 
3244 
3245 sPOWER U& HANDLER 

an 135 4 QleTE? pera L64754 PWRUP: MOV #340,.PS 
49 613522 O18706 903576 MOV SAVSP, SP 

3249 913026 Oleb6" 164772 MOV iSP)+. 24 
3250 013°"? 012605 MOV 5P) +. RS 

pt 4 Bi gbp4 MOV (SP1+_R4 
! 812803 MCV (§P)4°R3 

3eS3 013040 Ole6Ce Mus (5P)4+'R2 
254 012042 312601 MOV (§P)4:R 

13044 51260 MOV SP i4-°R 
£13046 90 RESET 
5130s= 104903 TYPE 
312052 613381 MPFAIL 
31305 S0C:67 166322 TMP MONIT 

sRESPCNSE TO CONTROL C 

Fes
tas

ber
tar

tar
tar

tar
tar

tar
ter

tas
tan

t 
ca 

at 
at a

l a
t a

tuad
 a

aa 
as
 a

r a
 

rv 
G
I
N
 8) 

o
n
 

o1296C 1o49C3 SONTC: TYPE 
313962 313221 MCONTC 

#26: 613064 909167 166312 IMP MCNIT 

3263 sRESPONSE TO CARRIAGE RE7 RN 
REA 
327. 223070 104003 ATMOD: TYPE 
3e7e «C13E72 913244 MCRLF 
S273 i304 305°67 ocessc TST CHRCNT 
Zevu 813190 Ol BNE ALTMO 
3275S 5.3:5e S306? 175346 IMP NSTR 
3e7 S!3ic¢ 50951e7 175389 ALTMOL: JMP NSTEX 

3278 ‘RE ONSE 70 RUBOLT 
3273 i3ite joyce RuBOUT: fy 
3599 StSit4 AT3Bs3 UBOU 
325. B13ife 36067 175350 MP INSTRE 
3ece 
3263 sRESPONSE TO CONTRXL P 

3285 O12122 194003 CONTP: TYPE 
329 913524 013234 MCONTP 
3287 S!Si06 C'279— uricon MOV #1969 SP 
3226 953:32 COSl7? Ocek32 IMp acPret 

362: RESPONSE 10 CONTROL R 
set¢ 

2253 G12:% 1C4c%3 CONTR: TYPE 
3254 899559 919237 MCONTR 
2295 «(S13]42 S1E706 foron9 MOV 81000,SP 
3256 Ci3i4€ C55i77 oceeed SMP acRRES 

:SPECIAL CHARACTER DETOCE LISY 



FOG 
RESLL  OMACY22 27.732) O3-SEP-"S 15:44 PAGE 72 
OTAFAC.EL! MBIN 

3299 
3350 212152 ecozs SPST: 215 
3321 513154 613079 AL Tmoc 
3302 01315¢ o00503 203 
3393 013160 013980 CONTC 
3304 613162 COO377 i77 
3325 (913164 813112 RUBOUT 
3306 013i66 c500a0 0 
330° 
2358 
3309 
3310 :GENERAL MESSAGES 
3312 613170 coe BYTE 
33:3 813171 O15 040412 O4ISOG TITLE: .ASCIZ <1§>«12>/AFC-11 DIAGNOSTIC/ «18> «12> 
3314 613176 930465 2006; o445¢e4 
3315 013204 043501 047516 052153 
3316 Ol32i2 941511 Oo5015 490 
3317 O1321r «1S «So°o12 «=» 000sMPER: =. ASCIZ. <1S)¢1@>-./ 
33:8 013223 654 ~ 900 MCOMMA: [ASCI2 77 
3212 913225 = 1S 937412 «= OCD MGMARK: (ASCIZ .1S><lar “ry 
3320 013231 136 000103 MCONTC: ‘AaSCIe 71” 
3321 013234 os013¢ 000 MCONTP: :ASCIe 7th. 
3202 013037 «136000122 MCONTR: :ASCI2 /¢R/ 
3323 013242 900940 MSPACE: :ASCIZ 7 / 
3324 313244 006915 00 MCRLF: | :ASCIZ ¢15)< 12> 
3325 013047 057 600 MRUBOU: iASCIZ 171 
32-5 313251 O85 O8S012 O00 MASTER: (ASCIS c1S-<12>-e/ 
3227 513255 15 O4D412 «O425SR MAVRG: (ASSIZ << 15)<12>- AVERAGES’ 
3368 Ci2e62 oNcSe2 O42s0° OoDOrS 
3220 ;PARAMETER INPUT MESSAGES 
3232 013270 O434S2 044501 O24116 MGAIN: .ASCIZ /*GAIN(S):/ 
3333 £13076 24623 con07e 
3324 913392 051452 046591 046120 “SAMP: .ASCIZ /#SAMPLES: - 
335 913310 o51505 oc0072 

3395 923314 OCSOIS OSi4S> 051531 MS.QD: .ASCIZ (15). 12>-*SYSTEM UNIT: ° 
3227 013322 O4e5e4 Oec11s o47125 
3338 513335 os2i11 990072 
3329 £13334 341452 040510 047116 MCHANA: .ASCIZ /#CHANNEL(S):/ 
3240 913342 646105 osi450 025061 
334; 013359 ~ 900 . 
3342 013351 O15 OS0012 053517 MPFAIL: .ASCIZ «15>¢12>/POMER FAILURE. 
3243 913256 651105 043349 O4450) 
3344 013364 652514 o42Se2 000 . 
3345 013371 940 C41440 O4OSID MMAXCH: .ASCIZ / CHANNELS CAN BE TESTED. 
3346 013376 o47116 f46105 Oe0ie3 
3347 913405 049503 29116 O4eSC2 
3348 013412 OSe040 SEISCS O4e524 
2349 013420 S0C194 
3350 13422 O05015 OS1526 C3656 MSF: .ASCIZ «15>(la/vVSFe, 
2351 013420 000 
3352 C1343: 985 ON4S0Y 90126 MvDIV: .ASCIZ /-DIVv- 
3353 31343 920040 929040 C2dCHe MORANG: [ASCIZ / CVER 
3365 SiB4 253117 ZelroS Setoyd 



AFSL) oMACYLL 27.732) 
DIAFAC. PLL MAIN 

2355 013452 000 
3356 012453 01s 
3357) 9'3460 051105 
3358 913464 gcsols 
3359 91347 poked 
3363 fH ary l 
3361 O125d2 60010 
326e 213504 o05015 
3263 O13Sie 2901C4 
3264 913534 90591 
3265 912520 9089) 
3366 013526 3600" 
3287 6013533 0235015 
3368 013536 546049 
3289 C13544 935110 
3370 BS 3Eyr 5 
337! 213554 920322 
3372 3133SSe 935!e24 
3373 013555 052 
Sar4 8139872 02e9:22 
S275) 913690 6O0NC7Te 
3276 Q1360e 723015 
327 013610 vS:S05 
S278 Jl3614 beets 
32°95) 213622 «Oet is 
3389 2:365€ 51532 
338° 
2282 
3253 
2284 313634 9059:5 
3385 cl3642 ONrSe4 
2286 Ci36SO 84524 

| 2387 2.3656 Dbe514 
oe we est 

22° #13670 eee 
32% zi o04 6 -ep 

| 339: Eisto2 score 
229e 223704 Sols 

| 3sS2 O137l2 Soe1o4 
' 3354 
| 2386 
| 353 

2297 
SSE C1274 42101 
3399) (F1acig 740533 

§ 3000 «6C33720 «(90C114 
{ 340! O13%22 Ofs4ee2 

342 pi37es DEY115 

Saag FLESSR Reet 
2525 013722 306:S2 
ite Et3734 Dare 
S457 55573 F47815 

, 2c fig79o fooled 
sero 2io7se §6Coeree 
Zeit Dl e?44 CHESS: 

Q9-SEP-"& 15:44 PAGE 73 

752412 O42116 MURANG: .ASCIZ 
5oc045 
O42522 O42520 MREPET: .ASCIZ 

O47S14 ON4NSO? MLOGIC: .ASCIZ 

O42504 O47553 MDECOD: .ASCIZ 

oo! MR: .A 
Besa 043123 MVSFY: Baki 

O4O4S2 4205S MADRES: .ASCIZ 
947105 95219 

Be 051105 O47522 “REPRE: .ASOI2Z 
ath O445!5 

951105 O47S22 MEMODE: .ASCIZ 
097615 o42534 

o40S2e0 951523 pASS: .aASCIZ 
qona%2 
O47524 O40S24 MERRCR: .ASCT?Z 
Ss1i5s o47S3e2 
onoc> 

ERROR 

047515 47536 EMONGT: ASCII 
O44516 34458 
O4324C  SM4e=) 
pu2b5o2 
ss ia6i 304524 JASIIZ 

S25'3C ONCSS2 MXBAC: .ASCIZ 

O20:31 40592 MYBAC: .aSCIZ 

EVEN 

GO6 

(15><12> “UNDER / 

(15> «12> /REPET/ 

(15><12>/LOGIC/ 

(15><12>/DECOC’ 

(15> <¢12> /“R/ 

1S (12> - OVGFs 7 

(15> (12> “#ReD LENGTH: / 

“#ERROR LIMIT: 

“#ERROR MODE: / 

615) «12> “PASSES: 

118° 12>/TOTAL ERRORS: / 

MESSAGES 

615642) MONSTONICITY FRI RE- 

6159012) “187 

IS: 12>-X BAC’ 

(159.12 -Y Ba. 

ene 

sLIST OF YES’S 10 3€ EXECTEC 



AFSIL omacvil 27.732: 09-SEP-76 
DZAFAC.PLI MAIN 

3411 013746 049503 
34:3 o1ar7sc oooll4 
3413 013752 COSSé0 
aii8 13°54 247o1s 

aut Bigce Boat 3 
341° 613762 001532 
3418 C1374 O40594 
34: $132 40524 
3420 81377¢ 990900 
3501 913772 OCS: 
3422 913774 ~WeSe 
3ee3 (01377 4 O4e5e0 
24 614000 Oodie4 
3405 814002 O94326 
3426 S14054 942554 
3427 014096 047503 
3428 SI4CIO Soo! 
3439 Ol4Ci2 0604 
3439 814018 946113 
343) O14916 046517 
3432 O1402eC pacity 
3433 Sl4fe2 orocse 
3434 514024 a605a5 
3435 
3426 
2537 

3438 
3439 
3449 014926 o0C!03 
3441 014030 012310 
3442 014932 009197 
443° 014034 012292 
sv44+ O!4036 OOOIIE 
3445 Ol4040 012009 
3446 O14042 009124 
3447 C14944 096604 
2449 O14946 OOC1I4 
3449 O14050 006716 
3450 Sl4CS2 900101 
3421 O149S4 896746 
3452 01458 6901 
3453 014060 906772 
3454 
2455 014062 O41514 
2456 014064 007060 
3457 O14066 000110 
2468 014070 007242 
3459 14072 O42101 
460 914074 O1257e2 

3461 O14076 906126 
3462 014100 O18474 
3463 014102 O0%120 
3464 014104 012134 
2465 014196 g090%9 

a5:44 PAGE 74 
HO6 

sCOMMAND CECODER OXSPATCH LISTS 

;DATA ROUTI 

DATLST: °C 
CHAN 
GAINI 
N 
SANPL 
TAKEN 
. 

LIST 
A 
AVRESS 
"D 
DISPLY 
"LC 
LISTC 
*H 

NES COMMAND LIST 

; INPUT CHANNEL. ACOR=ESS 

> INPUT GAIN 

; INPUT NUMBER OF SAMPLES 

;GET “N" DATA POINTS 

;LIST “N* SAMPLES OF CATA 

sAVERAGE “N” SAMPLES 

;DISPLAY SINGLE CHANNEL 
:IN DATA LIGHTS 

:CONTINUOUS SAMPLE ANC TYPECUT 

; TYPE HISTCGRAM ON TELETYPE 



‘aameeel wate tee ee ee 

RECIL 

S467 

MACY 2rirg2) 
OZAFAC.P11 

3468 
3469 014110 
3°90 O14l1e 

id 14114 
Biuiie 

MAIN 

000111 
OO4364 

OteaNe 

106 
O9-SEP-"S 15:44 PAGE 75 

REPLST: 

;REPEATABILITY TEST COMMAND LIST 

REPETA 
CHAN2 



JO6 
RFCLI MACYI1 etirg2) = O9-SEP-7S 15:44 PAGE 76 

< MAIN TAFAC.PLI 

3473. 014120 000107 7 
and DM : mist SAINI 

476 Bi iis et SAMPL 
34°77 O14130 O40191 "AD 
3479 C14132 O1e572 ADBIN 
3479 914134 OS1105 "ER 
34280 014136 Dle7o2 REPRES 
3481 O14!40 O41563 
3485 O14lye So4466 RESET 
3483 014144 OSel123 "ST 
3484 814146 304442 REPETR 
3485 14152 O46s05 ” 
3486 c14ise 012050 EMODE 
3487 814154 909129 "Pp 
3499 614156 Otel PARAM2 
2488 o14i6c o0cdd09 0 

349° O14ig2 012346 REPPAR: CHAN? 
3492 014164 Ol22d2 GAINI 
3492 O14166 Oates SAMPL 
3494 O1417G Ol27e0 REPRES 
3495 Ol4i72 O1poso EMODE 
3498 14174 «904424 REPETB 
3437 914176 OCoode 

2499 014290 013334 PARL1: MCHANA 
3599 o14e02 O1S7le LOCHAN 
3691 934204 0913270 MGAIN 
3502 O14206 015710 LGAINO 
3505 014219 013302 MSAMP 
3594 Of4e12 015792 SAMPLE 
3595 014214 913539 MADR 
3596 Ol4e16 615726 ADRESD 
3507 014220 013520 MVSFI 
3556 014222 015724 VSF 
3525 014204 od0092 0 
3219 O:430g6 009103 OLOLST: *c 
3511 Of4e30 612310 CHAN] 
3512 14232 309107 , 
3513 014234 12202 GAIN! 
3514 014236 952123 . 
36:5 Ol4e4c 915190 OLOADT 
SE!S Blste4e2 |299CCC 



KO6 
AFCLL MACYLIT 2rirs2) O9-SEP-76 15:44 PAGE 77 
DcAFAC.P LL MAIN 

3517 O14244 013334 PRRL2: MCHANA 
318 O4e4e OlSTI6 LOCHAN 
3519 a14e50 O13223 NCOMMA 
3520 91426 915720 HICHAN 
325) Riise! Bites LeatNo 
3523 al4ee0 O13302 MGAMP 
3504 Ol4eb2 O15702 SAMPLE 
3525 014264 013530 MADRES 
3556 Oldeee «915726 ADRESD 
Seer OLN" O135U7 MREPRE 
325g Ol4e"2 315740 RERES 
382 o14s7y 013565 MEMODE 
350 Ol4e°6 Ose? CRFLG 
3631 014300 000000 5 
3533 :GAIN CONVERSION TUMBLE LIST 
3635 014302 001750 GNLST: 1000. 
3856 014394 Oc0310 200, 
383° 014306 OO0144 100: 
3238 014316 o90062 69. 
3238 014312 Oo00Ie 10. 
3245 014319 feode4 30: 
3641 9143:6 og0g0e 5. 
3542 14320 O09001 1. 
3643 Ol4322 o00000 5 
e445 0143047 377 o377«GNEXP: BYTE -2.-1,-1,-1,0,5,1.1 
3545 014327 «377, si ~SSs«*0 
3546 014332 O01 O01 
3647 .EVEN 
3548 014334 O91 O02 #901 SNSCL: .BYTE 1,2,1.5,1.2.2.1 
3549 014337 O05 ocr Oe 
3550 o14342 46s Of2 Sti 
3551 LEVEN 
3552 O14944 000031 SCLTAB: 
3553 014346 00900: 
2554 014350 00062 
3555 014352 090001 
3556 014354 000112 13 
3557 014356 00001 
3568 O14360 Con144 44 
3559 014362 00001 

31 
l 
6 
1 
1 
1 

3560 014364 000310 310 
4 

l 
? 
5 
0 
0 

e 

2561 014366 000005 
3562 014370 000454 
3553 014372 O0001e 

yo
 

S 
e 
6 2564 014374 000764 4 

3565 014376 9000005 
3556 014400 000000 
2567 014422 .=. 420 
SSEB Ol44ee 30000 INBUF : 
3369 014450 .=. 420. 
2570 
2571 ;END OF PASS 
2572 :UPOATE PASS COUNT 



AFCL] 
DLAFAC. 

MACYL1 2° 
Pll 

014450 
OL44sy 
014462 
014464 
O14466 
014472 
014474 
O14476 
014500 
014592 
G14S04 
C14S06 
014Sle 
014516 
G14S20 
014524 

OL4Se6 
014S30 
014S34 
014540 
014542 
014544 
G14S46 
0i4SS0 
014552 
O14SS6 
014562 
014566 

014S70 
014574 
014576 
014604 
014606 
J14614 
O14616 
04624 
014626 
014632 
Ci4634 
214640 
C14642 

(732) 
MBIN 

OCS26r 
Olevbr 
104003 
O13474 
013701 
001405 
900005 
OO4F 11 
300240 
000240 
000240 
012706 
Ole 1b 
005746 
o9016° 
000002 

000136 

00S767 

LO6 
09-SEP-76 15:44 PAGE 78 

- TYPE END OF PASS MESSAGE . 
-CHECK FOR TRACE TRAPPONG ON NEXT PASS 

99113 EOP: INC PASCNT 
o¢o091 o9:134 MOV #1, TSTNO 

TYPE 
MLOGIC 

ooca4e MOV ae42,R1 . 
BEQ TRAC sBRANCH IF NOT AUTO LOAD 
RESET 
JSR PC, (RL? 
NOP 
NOP 
NOP 

O18704 TRAC: MOV aSTACK, SP 
000340 MOV #340, (S53 

TRACOF: PUSHISP 
900122 JMP TSTENT 

TRACES: RTI 

sEMT DISPATCH SERVICE 
SARGUMENT OF EMT IS EXTRACTED 
?GND USED AS OFFSET TO OBTAIN POINTER 
“TC SELECTED SUBROUTINE 

EMTSRV: MOV (SP) -(SP) :GET PC OF PETURN 
coocae SUB #2, -P) !2PC OF EMT 
o00000 MOV *TeB). (SP) “GET EMT 

TST (53) -IS EMT VALID 
BNE EF TOK 
HALT 5 s INVALID EMT 

EMTOK: ASL (SP) :MULTIPLY EMT ARG BY 2 
177001 BIC 8177001, <SP) -CLEAR UNWANTED BITS 
O16i16 ADD BEMTTOB: (SP3 -POINTER T9 SUBROUTINE ADDRESS 
atata{eyals} MOV acSP), (SP) “SUBROUTINE ADDRESS 

IMP a(SP)+ :GO TO SUBROUTINE 

sEND OF SUBTEST SERVICE 
-CHECK FOR LOOP ON CURRENT TEST 
“CHECK FOR ESCAPE TO NEXT TEST CN ERROR 
“UPDATE ITERATION COUNT AND EXIT TO NEXT TEST IF Q 

09:215 LOOP: ST ERRFLG 
BEQ LOOPS 

002900 162764 BIT #SW10, SWR 
BNE LOOPX 

O4C090 162754 LOOPS: BIT eSW14, SWR 
BNE LOOPL 

OC¥OCO 162744 BIT sSW11,SWR 
BNE LOOPX 

009762 DEC ICOUNT 
BEQ LOOPX 

000752 LOOPER: HOV RETURN, (SP) 

000750 LOOPX: INC TSTNO 
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PS
 

tw
 

err 32) 
MAIN 

01670S 
006305 

gle?br 
000751 

095767 
001413 
032767 
001345 
C3276? 
001403 
017616 
000562 
O62716 
oocode 

104004 
032767 
001003 
Q400S 
06001 

01S620 
1040C6 

032767 
CO14CS 
O10046 
016700 
002000 
0:2600 
012767 
ocodde 

01620 

MQ6 
OS-SEP-°S 15:44 PAGE 79 

ooo744 TSTENT: MUV TSTNO,RS 
ASL RS 
ASL RS 

916228 ADD #TSTTAB.RS 
00734 MOV CRS) RETURN 

MOV (R5)+. (SP) 
900720 MOV RS), [COUNT 
001110 CLR ERRFLG 

ono00! OO0704 LOOPL: MOV #1, ICOUN” 
BR LOOPER 

=CHECk FOR LOOPING WITH SAME DATA 
-CHECK FOR ESCAPE TO NEXT TEST ON ERROR 

ool1o72 CREEZE: TST ERRFLG 
BEQ FREEZX 

o92co0 162642 BIT aSili0, SWR 
BNE LOOPX 

001000 162632 BIT sSWOS, SWR 
BEOQ FREEZX 

pocoog MOV JSP), (SP) 

osooo2 FREEZX: ADD #2, .SP) 
RTI 

-GENERAL ERROR SEQVICE 
ONLY PC OF FAILING TEST IS QUTPU” TO TELEPRINTER 

ERR: SAVGSP 
o2cooo 1626.4 BIT #SW13, SWR 

BNE ERRORR 
Ocr ASC 

SAVPC 
ERRORR: RESOS 

sERROR HALT SERVICE 
100090 162564 ERRCRH: BIT 8SW15, SWR 

BEQ ERRORX 
PUSHRO 

000604 MOV SAVPC ,RO 
HAL T 
POPRO 

ocoot: O007b2 ERRORX: ny #1,ERRFLG 

;CHANNEL ACORESS ERROR SERVICE 

ERRC : SAVOSP 
o2eo0te 162530 B°T 8SW13,SWR 

BNE ERRORR 
SCTASC 

SAVPC 
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MACYLL er urse) 
Pll 

015050 
01S0Se 
015054 

MAIN 

O1S$e6 
015630 
o00747 

012767 
000167 

O0S0&7 
00S0b? 
Cl27&7 
Cle767 
000414 

OS-SEP-"S 

000226 
090001 
000012 
000905 

000001 
C0901 
OCQO1e 
900008 

900226 
173564 

0c0091 
173552 

000302 
000414 
COOS44 

000256 
009166 
000362 
000512 

000214 

O00066 
00C26. 

BCOSN: 

CCBCC: 

DCSCO: 

OC”ASN: 

BCORCO: 

BINASC: 

NO6 
15:44 PAGE 80 

SAVRS 
SAVRY 
BR ERRORR 

vINTERGER BINARY TO BCD ASCII CONVERSION 
; TYPE LEADING OS, NO CR-LF 

: CLR SUOFLG ; TYPE LEADING 95 
MOV #1, CCRFLG ‘SUPPRESS CR-LF 
MOY #10. RADIX SET UP FOR 8CD 
MOV #5, CHRCNT -5 DIGITS PER WORD 
R BINASC :DO CONVERSION 

: INTERGER BINARY TO BCD ASCII CONVERSION 
; SUPPRESS LEADING OS 
;SUPPRESS CR-LF 
mov #1, CCRFLG -SUPPRESS CRLF 
MOV #1 SUOFLG : SUPPRESS LEADING OS 
MOV 810. RADIX :SET UP FOR BCD 
‘OV #5, CHRCNT -SET UPT FOR S DIGITS PER CHARACTER 
BR BINASC 

-FRACTIONAL BINARY TO BCD ASCII CONVERSION 

CLR CCRFLG 
JMP DECBC 

;FRACTIONAL BINARY TO BCD CONVERSION 
;SUFPRESS CR-LF 

MOV 81, CCRFLG 
IMP DEUBC 
;INTERGER BINARY TO OCTA. ASCII CONVERSION 
CLR CCRFLG -TYPE CARRIAGE RETURN AND LINE FEED 
CLR SLOFLG “PRINT LEADING OS 
MOV #10, RADIX :SET UP FOR OCTAL CONVERSION 
MOV #6. CHRCNT “CONVERT §& CHARACTERS PER WORD 
BR BINASC -GO TO CONVERSION COMMON ROUTINE 

; INTERGER BINARY TO BCD ASCII CONVERSION 
sWITH LEADING 0 SUPPRESSION 
; TYPE CARRIAGE RETURN-LINE FEED BEFORE DATA 

CLR CCRFLG ;TYPE CARRIAGE RETURN ANO LINE FEEC 
MOV #1, SUDFLG :SUPPRESS LEMDING OS 
MOV #10, RADIX -SEY UP FIR DECIMAL CONVERSION 
MOV aS. CHRON -CONVERT § CHARACTERS PER WORC 
BR BINASC >G6 TO CONVERSION COMMON ROUTINE 

; INTERGER BINARY TO ASCII COVERSION COMMON ROUTINE 

MOV (SP) ;GET POINTER TO DATA RS 
MOV enach+2 RY -SEY OP POINTER FcR CONVERTED Sata 
MOV RS), WRCCNT -GET NUMBER OF WORDS TD BE SCNVERTEC 
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900230 QINASL: MUV 319S)4, BINWRD 
stale ke MOV CHRCNT (29 
O163Se MOV aTEMTAB.R1 

BINSLA: EXTRACT 
gesng9 §«60dd212 ADD #69, OIGIT 
7923 MOVB CIGtT,.Rii+ 

NEC RC 
SNE BINSIA 
TST (PC)+ 

SUSFLS: O 
BEO BINAS3 

009339 MOV CHRONT,RO 
MOV Ri Re 

oc3cec BINAS2: CMPB 60. -(R2? 
BNE BINAS3 
DEC G 
BE) BINAS3 
SR BINAS2 

220306 BINAS3: MOV CHRCNT RO 
BINS3A: MOVB “(R1), [84:4 

DEC Rd 
BNE BINS3A 

220240 MOVE © 840, .RYD+ 
aster DEC UROENT 

SNE BINAS! 
orcas: MVB saa, -. RY) 

May RS. (SP) 
TS? (PA 1s 

CORFLG: C 
BNE BINASH 
TYPE 
MBCD 
RT; 

BINASH: TYPE 
meco+2 
RTI 

sSINGLE PRECISION UNSIGNED OIVIDE .00e 

999972 GIVI: CLR 1VIDH 
goctes cco Civiu: CMP DIVIDH,DIVIS 

BHIS  DIVIB 
oeod2: 00032 MOY a7, DINCNT 

aR orvit 
p00g46 COCO¥S OIVIA: CMP = DIVIOK,Cr-IS 

BLO 8s IVIC 
coco+o oocc34 sub O1¥15, DIVIOH 
CO302E Divic: ROL IvI0¢ 
ofctcy se DEVIOH 

DEL (PC )4 
PIVONTs 9 . 

BNE rv IA 
eccs: ROR = GV 0H 
seats COM DY VIDL 

R71 
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DIAFAC.PLI MAIN 

379° 915504 390999 BIVIB: HALT 
3758 d1é55%— 909090 OfVIOL: Cc 
37939 C15510 coo00c DIVICH: O 
3920 O15812 903990 DIVIS: oO 
eh 
Bee sSAVE PS OF TEST THAT FAILED AND RO-RS 

3825 CiSSi4 2igs67 900904 JCoOT SVOSP: MoV 4. SP*, SAVPC 

353. SAVE RO-RS 

3899 015522 919567 000100 SvoS: 9 MOV RS, SAVRS 
3610 615526 OlC46? OOd07S MOV RY; Saved 
391) AlSS3= 919367 ocooTY MOV R3.5AVR3 
3813 915536 918267 do007 MOV Re SAVR= 
3513 815S4e O1o:6> 900075 MOV Ri SAVRI 
3814 9i8S4— 91066? o99Ce6 MOV RO" Saved 
815 o155s2 900002 RTI 

zi. SRESTCRE RO-RS 

38°9 O15554 o1679° oD0060 RSCS: MOV SAYRI,RC 
3939 215560 Sieror osgo0s2 MOV SAVRI-Ri 
3821 015564 O1erde odco44 MOV SAVR2. Re 

515570 o16703 000036 MOV SAURSLRS 
3823 SI5S74 Sie7oN Sone3c MOV SAVRY RY 
3854 Cisecc Dierte 950022 MOV SAVRS.RS 
3835 Bideo4 so0c53 RTT 

3857 “TELETYPE OUTPUT ROUTINE 
3638 
3509 
333° 
383: 
3524 SPRIGRAM VARIASLES 
2824 
3635 OISE9E socnoc MTFFLS: O 
Zee 835639 392809 PASCNT: 9 
3837 F15e:2 00508 RETURN: O 
3638 C1E614 co ISOUNT: 0 
3639 Sisete ShC309 TETNC: | 
sour SiteS9 «6OFORnA SAVES: g 
304; FiEcse 350009 CREE: 
3642 515604 SavsP: C 
3543 3i5656 Occcou SavRe: : 
3644 815630 09908 cava: 
e-5 91ee32 390300 SAVES: : 
3246 015634 c0C5C5 Ca sRe: 
es? 9°5636 560039 SAYAI: 3 
3548 pibbs3 407000 caved: 3 
2649 SiSe4 S0z065 ARDONT: O 

5 Citoey Oce5s5 teen: C 

M
e
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; VARTABLES 
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; INDIRECT POINTERS 

AFCINT: 134 
AF CPS: 
AFCSR: 17257 
AFOBR: 17257 
AFCAR: 172574 
AFCMN: 17257: 
TKCSR: 17756 
TKOBR: 1 
TPCSR: 177564 
TPOBR 77568 
CPRET 
CRRET PORT 

;PROGRAM CONTROL FLAGS 
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ASCII «15><«12>33 
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HTABA O10050 2565 eb82e 
COUNT 015614 1451# 27008 2717# 3624" 3635# 3638% 30388 

INBUF = ALYYE2 e732 27380778) B03 «3004 = 3170 3SbBe 
INCHAN O1S654 38580 
INCNT 15646 o708* 2710# 2711 2713 2716 2728% 2733 2739 385Se 
INIT! 001576 14638 
INIT2 091606 14698 
TNITI © OO1E: 14°58 
INITY 001632 14B48 
INITS 001652 14888 
INIT? 90167¢ 15008 
INITB 001712 15048 
INSTER= 104014 10048 2791 2840 3012 302 3049 3072 3118 3134 3161 3184 3214 3229 
INSTEX O10462 27708 3276 
INSTR = 1040i3 10028 1411 3000 3018 3038 3057 3099 3125 3140 3167 3190 «3220 
TNSTRA i032 2734" 2736 
INSTRE 010324 27408 «874327582765 
INSTRC 010364 27498 2750 
INSTRE O10454 2756 «2778 «3275 «= «2938 
INSTRR 010252 o72be 3937 
INETRI 010266 27308 2769 
INSTRe 010272 7328 328! 
INSTRS 010340 e741 B74ae 
KEYEX 001522 1428 «143014328 
KEYINP 01456 141914228 . 
KEYINR 091500 142314251278 
KEYINT 001440 1305 1418s 
LGAIND 915710 2108# 3502 3522 38768 
LIST 006716 24398 © 3449 
LISTC 907069 OuBGs 3456 
LISTC1 OO7104 4928 2499 
LYS7c3 97112 4938 2494 
LIST] 906726 EY418 © S446 
LOCHAN O1S716 e033 20532144 2421-2470 NBG 2GGE 3132+ NSe 30D Sig 387g 
LOSAIN 015706 e034 B45 GeaTe «= e2Hde «245 B22 BHP] «HSC BOG 3TH 5} 1od# = 31108 

lie 3t12* 31138 3115# 38758 
LOGGN 915704 2858 «931078 «= 38748 
boSIc1 001532 1379144383437 
cop” 91.4570 36168 © 3927 



MO? 
RFCI1 MACY] evirge) O9-SEP-"& 15:44 PAGE 93 
cRFAC.PLI CROSS REFERENCE TABLE -- USER SYMBOLS 

LOOPER 014634 36268 3639 
LOOPL = 014702 3621 36388 

ot ne ae ee ( 

LvL = a e36 nt ies ea3y 164 eee 1677 :7038 8170S 17328 = 1734 17618 1763 179C8 
179e 18198 182] 18488 

MN = 000091 9738 974 
MADRES 013530 3191 33678 3505 3525 
MASTER Q13e$1 3001 33e68 
MAVRG Q132SS 2455 33278 
MAXCHN 015722 1393% 1395 1402 3043 3153 38818 
MAXYK = 000135 3218 1395 . . 
MBCD O160i4 2855 253: 2940 3739 377 277 33198 
MCHANA 013334 3leb 3141 33398 3499 3517 
MCNT 011600 ev4e 29828 
MCOMMA =013223 33188 3519 
MCONTC § Q13231 3266 33208 
MOONTP 013234 3286 33218 
MCONTR 013237 3294 33ee8 
MERLF = 013244 2720 3e? 33248 
MDECOD O13504 2389 33628 
MEMODE Q1356S 3058 33738 3529 
MERROR 013614 elll 33788 . 
MGRIN 013270 3099 33328 3501 3521 
MLOGIC = Q13474 33508 357 
MMAXCH 013371 1404 33458 
MMPC 011622 eg7S*# 62978 29908 
MONIT O0014Ce 1383 14068 e203 3259 3267 
MONIT] 001426 14118 
MONCT 005762 ecb7s 3409 
MONOTA OC&034 ec77# = =2278 
MONOTC O06056 ee818 ee8e 
MCNOTO OO06i46 e289 23008 
MONOT] QC&026 eerbs 2299 
MONOTe O06050 ecbOe 2322 
MONOT2 O06106 eeSb 2c8ss 
MONOTY 906134 e291 ec3$s 
MORANS 013436 2673 33538 
MPASS Q13€0e 2106 33768 
MPCND 911620 945 e88e# e884# 2975 e980# 2965 29998 
MPER 033217 1412 33178 
MPFAIL Q13351 2259 23428 
MPYERH O11616 eges# 2976# 29828 
MFYERL Q11614 O44 e973* e978e 2979e 29978 
MOMARK O13e25 2768 33198 

013514 1447 e024 e189 2228 2268 23ll 2339 = e416 e466 8 8=—- 33848 
MREPET O13484 2077 33588 
MREPRE 013547 see] 33708 35¢7 
MELBOJ 013247 3229 33e58 
MSAMP 013302 2039 33348 3593 3523 
MSG 010270 ere7*# 27318 
MSPACE Ol3e4e 1361 33238 
MEAD 013314 3019 3336s 
MTSTLE C1317 1399 33138 
MYRELG CISEOE 2282 13o4# 38358 
MOLTA = 11552 es7b8 862382 
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ClOInve O2ShSE 2oSie 2055 2967» 2090 ese Pb96e 86a De 39638 
BPRS = O12EC0 9578 3673 
BOP Ses aes, 5S 35S8 
POB2S= Os2kog 3598 iSS9 1609 1640 1S68 1S9 "*26 1755 1784 1913 1942 1370 
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REPRES Q12722 32208 «693480 89-3494 
REPTRN OC44OY 2011 = 20138 
RERES  Q15740 S964 ee@e «6328 «(38808 
ReSos = 10900 spe 3089 6b 

N SI5E1 1455a 3626 «= 3633" «38378 
Rgag £15554 39198 3932 
RUBOLT 013212 32798 3305 

S  =.00rdod 9258 1331] «1332 «1334 «= «13378 «= 2007# «= 2008 «9S 2012S eeCHe )aU7Be 2S09# = 25:04" 92511 
2B27# cB29s 2930 86 283H «2S EBSR# §«63043e «3044s «= 3045 3d7a* «cade «308i + 3682 «= 3090 
3239 325S# SETl# 0 Gr¥ee | Grate | 3Pcbe 3755s «37594 «= 37h1+ «3814 38.19 

R29 =*.000001 Seba 2959e 2obde ceeds 22eSe 2207. 2208 49 Bue «= BueBe «2439s = BH4] «= 25078 «= 2511" 
2517 BeSiw «= e552e «ble «Bhat «= arSee «6 orh3e 754 = SCG §6a928* 2829 «= aa30e «= 831s 
29323235) S2S4# «= 550e «5830 ar4ge «= 4es «375337600 8133820 

RE = =.G29002 Gore DHD3e U31a EF Oe | BG4Se «= B52Ge «= S12e «B51 ESUG# «= BSHGe «= 25S4 «= a5sue §=— 2556 
2560 Sb¥e «= SES#® «c_ohe | oSIbe Ch TNe «= 5EO7e «= 2h08 «= G14 «abide §= 615 37598 = 2750 
e7ee, eve3# BH 2807+ 62828324 283+ 8IHe 32362838 G75de 75H BLE 

R20 son00° Sobs 2134# «2139% «= 2149* «= 2150# §=2152 21b1e «21778 «= 224Be «= 22uge | u214# «= Buz2e | 2426 
BSpge 513% 25474 «Sere «2595s «| EC3e «bbe ©6628) ke) 2ESi# «= bSH* §= 26568 «72a 
o7ase «rade «275# «ade §«a82be «= 855*# | e8SSe 910 «= esl4e «= 515" 29214 «9278 «= aS2ge 

; 3933# «2942s «BGNGe «2944s «9524 = 2957s «= 5960# «= 004" «3005 «S237 = 32528 6381! «=: 3822 
RY = OCTOTS 9298 1391# «61392 «=: 1979e = 1980) 2054s «3055 «NSE CSRs «= Khe «= E431 33e 21308 

21388 7'43e 21SSe BiS3e «ibe «E163 e164 «= 419" «= BNo7e# «24de «= B471e 4730 25058 
2509 «531# = esde# «2532 oSHGe | 2549saSTHe «S76 257H)0 2590) 3594" «2597 BE TEs 
2607 = 2608 «= bis 61] 12S Bb2ee | BE2Ie «E24. 9 GoaSe | Bha7e «= E30e «ER: | eb SHe 
8635 2637 bade «= ENOe «= ebUSe# «Ube «| SGNTH «6 cGNGs «= eaSt# «= ESae «25S 6 oG5ae «| erase 
erade# «= 73e 0 er5d# «7794 «277527812 2783) e803" «= e809 11 «6 eats = 3837 Ba2e 
ep22 49 PaPMe® §«= B27) 2B70# «= RB1e «= eatHe «= 90De «aCe «3919 Ghee 3945 394s = 29552 
29%0 3993# 3005 3009 3010 Sitge «3105 «= lib 40 3139* §« 32000 Sande «5208 232i 
32120338) 3251e 3739" «ote «= 3th3e rhb) 3810 «38238 

RE =.000005 6398 i97le 1973 1975e = 19; 1573-3987) 158519918 «22458 2e4Ge «= 2247) 22538 
e254e 2318 23208 S72be 2727 0 reg 8729 EFFe «arr 5g 463793, Beg 379° 
erpee 2789 «896 eODe «6801 «= de) aa 3e «954 0 aeS* 93258972 «59532999 5239 
3250+ 3623s Sb30# 3631+ 3632+ 38323638 3°88 374002«O«741)— S67 3829 

SAMPEL 712934 3546 30498 
SampL beads 30328 «34453476 3493 
SAMPLE 15702 Sidi 2162 2132420 BND. 2506 ELS S21 BSH7 STB BUSI 9824 3BRN 

fa} TA 

SAMPL1 212006 30418 3059 
Sample O15048 3042 «©3058 
SaMTAB C1578 2036 «BOS! = «a57# «31S9¢ 3159* 38998 
avec = 015624 3663 3671 «3684 «= «380S* «= 384ce 
SavPS 018622 38418 
SAYRS «| -SIEEO 26:4# 3819 38488 
Save: 015636 3013# 3820 © 38478 

VRE J1EE34 36:2 3821 384¢e 
Savi © 015632 38il# 3822 36458 
cAvF4 015630 3666 9 3819# 93823 3g4Ye 
cars 6 O156c6 3685 3909 93804 = 38438 
SoS O'5e54 3o41s 93248 = 38428 
avosp= 154994 9esx 3093 3658 3679 

ECALEF 11506 eee 2873 «= B7B SB SK ER 
Cthe 314344 2574 (35528 
SlTPE = Ioece! 9e28 1478 3492 «1508S s«1529s«1Sh2ss1STE SIC =| BIS) thNS «= GTI. STOLL 

1785 =«178@~=Ss«dSI>Ssis184G SiH Cs$1893)Ss1313—s«1938)=—s1989—Ss«E' S92 
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ScOPEF= 194902 ge4a 1983-1999 
SENTFL Q1ECIe 1410# 1433e 2742) THae 39178 
SP s*.009008 938 1331# 1338 13338 134 1398 13971340 Laue duds 13601354 19856 

13562 138Se 0 13"Se140be 0 Oe «Olle ©6726 «= 2729 B785e «2840 «= Boe §= 2853 39928 
2397 = 2998e 32348 «= 323Se «323+ «= 3037e «= 3238e «= 323de «ode «92410 ee «= 3249 3260 
co a a 7 2 a 
3605s 3606+ 3607+ 3e0ee 3609 «—3eebe «3b34e «= 350 «= 3ESze «3738237872 = 300 

SPOHR 010424 2746 Br4g=Br'S9e 
SPSWRA 910430 erb08 erb6 
SPCHR1 AS10442 orb = e738 
SPLST 013152 e755 032008 
STACK = O16. 9398 3587 
START O01244 1308 = «1375s 
TART: DO1342 139013958 

stanre oS 1304 13968 
Status= i7rr4o 16198 16210 1b4S8 1649S GTHR L677) 17028) «170S5)—Ss173le «1734)—Ss«17608 «1782S 78S8 

. 1792-18188 182] 1947s 
Suap = 104017 1910s 22285 = 2337 
staop  O1i7i2 30188 394! 
evad:  QUirie 30218 3026 
Sade 811 73¢ 3004 3da78 
SUCFiS 016316 3693 37C3# 3721e 37314 37508 
5.36" (815530 38098 
cyose = 615514 380$8 3930 ; 
SAR = «177570 saa BOTY) = Bett) BECS 2235 BBS 2352) 2357 = 2361) 237TH = 2380) 24793639 

. 362736223646 S648 «= 3ES = 3kEB 88S 
SWC: = 209002 928 
Swhe = SO5004 9158 
SWOd = D873 i0 9188 
Sunt = 860559 give 
a0S = 995049 albe 
Suse = O05! 91Sa 
uc? = o0050 gi4a 
Sack = satan 9138 
acd = CSi0Eo 9i2e 2648 
Suid = 6925 S'la 3618 3546 
Sait = 994550 gite 3622 
Siz = 835099 9058 
Suis = 525096 9968 3659 2680 
Sard = Sneed SCrs 3629 
Sais = [CeOCS gcos 3668 
SvSUN CTSG76 30278 36718 
cvSNe 918700 22e9 BINS 2354 = 2369-3033 = 38728 
*AKEN OCEb24 4158 3447 
*AKEN] S9G660 4238 © 2433 
TAKEN 096670 4258 2426 
THKENS 906719 e429 e438 = 2432 
TEMPL © 10046 e6i5# e628 ce43e 26918 2999+ 28928 2694 
TEMTAB 916352 2531 e622 2634 e642 2645 2660 2870 2907 3749 39978 ; 
ToS (0157 agit THOS 200* © 201Se ©2195 © 22308 ere Baibe B38 Bae Beate BMD aI 
TKOBF © O1S7b2 1418 14241429) 27HS— ss aTHT = sTS1«=—s«2TS2.s«BTHD—Ss«39OL8 
Tra 301242 1350+ 13668 
Teree 16764 e749 39928 
vere = S1 E766 e7sie 39038 
*6E Credo 13431 36Es 
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1912 ©=«-:1923, 1825) 1830 1933) isu? 1950) 1yS8 1870) «1978 = 1886 = 2308 «= 2025 
elle 2:8" 2242 2239 esr2 2575 2600 2611 2705 e74e e764 3789 2865 

, eS] 2034 301G, 384" 30839080 311b a9 273 HBO bg BH 3748 
TSS ss t3N8—s«sS25——s«S31)=— «1853154 = S88) = «1604 = «1609ss629)s1b36 = s65? = «1564 sb 

iv2))1PS2 P4971 Pte 1829) s«aso7 = 1829s«d1B3G = «1863 s«1887 = 1907 = 1928 
ers? 227s EBB] = 42S HTH HSS) THO a7HG 2809) ZEISS «8G. 2913 

WAIT —-- 2300 
AES 886 
ASST] 3384 3913 
-m8CiZ 33:3 3317-3318 3919-3320, -3321 3322) 32223324 3325) 2326 ©3327 3238 

33353342 3345) 3350) 35520 53533356 «= 33880330) 3362 2S 3364 = 3585 336 
3376 033: 3388 «= «3395S 3332 

BYTE 1253 1364 3312 3544 3546 
END 86-4802 
EVEN 3394 3847 355! 392} 
urge ! ped 1318 
MAR 86 o%90sOG? 95 ETP? 
MACRO i 
NLIST 1 84 1310 
PACE 1310 1368 1935 2183 2218 2262 2327 2395 
REPT g 169 ibe2 135 eg UN 
SoTL 13150 138 NSS e183 et eee 23272095 
tal ~ 

% ERPCRS DETECTED: 
OEF ALL T Cr SEALE GENERATED: 3 

SOZHERC DZAFAC. SEQ/SO) /CRF DS: ERF2/EN: ABS2DSKM: SYSMAC. SML, DSK: CZAFAC.PLL 
RNTits 1p 64 e SECOOS 
RIN-TIME RATIC: 1BB/42e4. 3 SORE USED: 5K 29 Paces) 
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000064 
000244 
oocte4 

900604 
000764 

001256 
00:530 
001536 
001672 
002120 
002330 
00eS64 
003930 
003274 

O0354e 
GO3762 
004150 
004362 
004662 
O0S066 
005354 
005432 
00560¢ 
005776 

006254 
COS466 

000:00 
000015 
OOO0&6 
o002e4s 
oco426 

000506 
000766 

005737 
oo0ode 
005067 
012777 
052767 
005077 
022626 
104010 
ooo240 
10777 
005777 
100001 
090775 
006001 
000001 
162767 
005067 
104003 
O0S067 

005067 
018767 
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0 
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. ONL 

2404 006602 
e460 996770 
e516 OO71.~ 
e572 OO7HI4 
2628 007626 
2692 010072 
748 010362 
2804 910554 
2960 01077 
2916 Ollez2 
2972 

3196 Oleble 
SeS2 013036 
3308 13:66 
3364 013514 
3420 913770 

3482 014142 
2526 914e66 
3582 C14y74 
3638 014702 
32694 01506e 

3750 015310 
3806 015514 
3862 015664 

ADT7C  O024S0 

DECBCC= 104022 
DONE = Q00200 
HISTOM OO7bee 
MAVRG 013255 
MXTIMA 006230 

SPCHR] 1044e 
TSTNAS O1G 

-STYPE 1s 
2202 

HALT ASE 
lie 

##END#% USER DAV 

005267 

006367 

104003 
104013 
Ole767 
012603 
900090 
005015 
000000 

004466 

Ole76r 

o00000 
016667 
000000 
000000 
co4000 

TOM...


