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IE3ATCOLLECTION ROUTINES
,. '3 7 puapc§£ OF THIS o.n.uos'x. T0 EXERCISE
~YI0NS OF THE AFC-1
SESUIREMENTS

LR} LY}

.o ESUIPMENT
#CP-11 STRANDARD COMPUTER WITH ASR-33 TELETYPE (OR EQUIVALENT..
A0JUSTRBLE PRECISION VOLTARGE SOURCE, EDC MVICS, OR EQUIVALENT.
oSCILLOSCCOPE, TEXTRONIX 453 OR EQUIVALENT WITH DIRECT PROBES.
CIGITAL TEST CRSLE MUST BE INSTALLED.

TEIANGLE WAVE GENERATOR, WAVETEK VCG L1, OR EGuDy ALENT
e SBTIONAL- REQUIRED FOR MONOTONICITY TEShH
=3 3.2 *uf PROGRAM BEQUIRES A MINIMUM OF 9K OF MEMORY, AND WILL LS
z: 570 B¢ IF AVAILAELE.
EH 3 JJADING PROCEDURE
- T=E STANCARD PROCEDURE FOR LOSIING BINARY TAPES IS TO 38 UsEL.
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STRRTING PROCEDURE
STRRTING RDDORESS
THE STARTING ADDRESS FOR ALL TESTS IS 0002CQ.

SEET§3§73EQECH ,§E¥"?3 0 (DOWN).  THIS SETTING WIL. ALLOW ERROR
rlfir‘s(?%grro BE TVPED AND ALLOW THE PRCGRAM T0 PROCEED 70 THE

JPERATOR AND PROGRAM RCTION

LORD PROGRAM INTO COMPUTER MEMORY
SET SWITCHES TO 000220

PRESS LORD RDDRESS KEY

SET SWITCHES RS DESCRIBEC IN 4.2
PRESS START KEY

THE PROGRAM uza% RESPOND 3Y TYPING
“aFC-11 DIAGNOSTIC
XXXX CHANNELS CAN BE TESTED

»a-npksucrnz-

T CGRAM u;u. KAIT FOR THE OPERATOR TO ENTER THE NUMBER OF.
DATA BITS (NOT INCLUCING SIGN) OF THE A-D CONVERTER, WHEN THIS
HAS BEEN oorg THE PROGRAM WILL TYPE "." TQ INDICATE THAT IT
HAS ENTERED THE KEYBOARD MONITOR MOODE

XXXX= MAXIMUM NUMBER OF CHANNELS THAT CAN BE TESTED SESLENT-
IALLY BY THE DRTR REPEATA3ILITY TEST.

CPERATING PROCEDURES
TEST SELECTION

SET SWITCHES RS DESIRED FOR RUNNING TEST (SEE SECTION &1.

KITH THE PROGRAM OPERATING IN THE KEYBORRD MONITOR MODE, TEST
SELECTION IS ACCOMPLISHED BY TYPING THE NAME OF THE DESIRED TEST
FOLLOMWED 8Y CR (CARRIARGE RETURN). TYPE °'CR' TO TERMINRTE ALL
TELETYPE INPUTS.

F AN INCORRECT NAME IS TYPED, THE PROGRAM WILL RESPOND BY TYPING
A QUESTION MARK (?) AND_WILL YHEN RETURN TQ THE KEV30ARD MONITCR,
WAITING FOR A NEW NAME TQ BE ENTERED. E e A= 1
IF A_TYPING ERROR IS MADE AND DETECTED SEFORE CR IS TYPED, STRIKING
THE RUBOUT KEY WILL ERASE THE PREVIOUS INPUT AND THE NAME'OF

THE DESIRED TEST MAY BE RETYPED.

TESTS AVRILABLE
TRBLE 1 LISTS ALL VALID TEST NARMES TOGETHER WITH A BRIEF 2E-
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142 SURIPTION OF EACH TEST.
i
143
:g TRBLE |
is] TEST FUNCTION
e Rt Ly .
22 LIGIC TEST OF THE MULTIPLEXER CONTROL LOGIC AND ANALCG T2
15] DIGITAL CONVERTER CONTROL LOGIC
: REFET ANALCG DATA REPEATABILITY TEST
é’;’ AMCAL SWITCH GRIN AMPLIFIER CALIERATION ROUTINE
iy ADCAL ANALOG TO DIGITAL CONVERTER CALIBRATION
128 ROUTINE
E: MXTIN MULTIPLEXER TIMING ADJUSTMENT ROUTINE
182 DATA A_SET_OF ROUTINES FOR COLLECTION AND DISPLAY
:£3 OF DATR ON ONE CHANNEL
SE MONCT ANALOG TO DIGITAL CONVERTER MONOTONICITY TEST
187 DEOD MULTIPLEXER CHANNEL ADDRESSING TEST
i3 OLOAD RFC OVERSCALE TEST
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TEST INITIALIZATION
THE FOLLOWING TESTS REQUIRE NO FUTHER KEYBOARD INPUTS AFTER

R 805 RS RGO SIRL AT JULIT, SR O

R TO INDICATE THAT THE TEST IS RUNNING.

RO S RIS R g™ e e s

~ #SYSTEM UNIT ADDRESS:

THS EXPECTED INPUTNss A NUMBER FROHHS-gé (DECIMAL ) FOLEGHED
UT WILL RUSE T ROGRAM TO TYPE RNC
THEN REPE&T THE INPUT REQUEST

AFTER A c?mr"r }NPUT. THE PROGRAM WILL TYPE R TO INDICATE THAT
THE TEST IS RUNN

THE FOLLOWING TESTS DO NOT REQUEST SPECIFIC DATA WHEN SELECTED.
THEY WAIT FOR THE %RRTOR 70 SELECT THE PARAMETER HE WISHES
TO ENTER: “REPET® “DATA". WHEN EITHER ONE OF

THESE TESTS IS SELECTED, THE PROGRAM TYPES AN ASTERISK (*) AND
WAITS FOR THE OPERATOR 'O SELECT A KEYBOARD OPTION.

KEYBOARD OPTIONS

“REPET™,“OLOAD™ AND “DATA™ DO_NOT REQUEST SPECIFIC INFORMATION FROM
THE OPERATOR WHEN SELECTED. THESE ROUTINES REQUIRE THE USE OF
THE “KEYBOARD OPTION® FEATURE OF THE PROGRAM TO INPUT

CONTROL PARAMETERS FOR THE TEST TO BE RUN. A KEYBOARD OPTION IS

oP

s&acrt:g BY TYPING or&f' OR TWO LETTERS FOLLOWED BY 'CR’. DEPENDING
UPCN THE OPTION SELECTED, THE PROGRAM WILL EITHER TYPE A DATA

REQUEST, OUTPUT DATA TO THE TELETYPE, OR TYPE "R" TQ INDICATE

THAT A BUNCTION IS SEING PERFORMED.

% INVHLID OPTION IS SELECTED, THE PROeﬂﬂH WiLL RESPOND
YPING "?* FOLLOWED BY # AND WILL WRIT FOR RANOTHER O ION
Bt SELECTED

TRELE %YPLSTS THE V

ILABL E OQPTICONS, TOGETHER uITH THE DRTR RE-
QUEST €, AND THE INPUT

FORMAT REQUIRED, IF &N
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E TABLE
! OPTION MESS FARMAT
: a-gp&ggsﬁnae NONE NONE
2 AD-SELECT A-D #A-0 LENGTH:  XX(CR)
3 ZONVERTER LENGTH :
z C-SELECT CHANNEL #CHANNEL (S): XXXX(CR) OR XXXX,YYYY(CR)
: 3R CHANNELS
z CC-CONTINUE TEST ND NS
g 5-5?sanv CHANNEL noﬂf N
IN DATA LIGHTS .
: EM-SELECT ERROR sERROR MODE:  X(CR,
REPORT MODE .
E“'s§h§97 ERROR ERROR LIMIT:  XX(CR)
3-SELECT AMPLIFIER *GAIN: XXXX(CR)
S GAIN
1 H=TYPE WISTOGRAM NONE NONE
g OF DATA
1-INITIALIZE ALL REQUESTS
SARAMETERS
FOR “REPET"
L-LIST AL& DATA NONE NONE
FoINTS INDIVIDUALLY
LC-CONTINUOUSLY SQHPLE NONE NONE
AND LIST ONE CHANNEL
3 N-SELECT NUMBER *SAMPLES: KXXX(CR)
- F SAMPLES
£ S-TYPE ALL TEST
7 PARAMETERS
: §T-START TEST NONE NONE
1 T-INPUT DATA NONE NONE
3 v=SELECT VERTICAL #VSF XXX{CR)
§ SCALE FACTOR
: 15 (CONTROL/C)-RETURN CONTROL T0 KEYBORRD
: 1P CONTROL B)-RETURN CONTROL TO CURRENT TEST
% tR (CONTROL R)-REPORT ERROR STATUS
c €.3.1.1 INPUT FORMAT DESCRIPTION
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£ TRBLE 3 LISTS THE OPTIONS THAT REGUIRE INPUT DATA TO BE ENTESED
3 VIa TELETVPE. TOGETHER WITH THE SPECIFIC FORMAT REQUIRED.

225 TRBLE 3

= SETION FORMAT

gﬁ : XXXX=0-1023 (DECIMAL )

- F T R REQUIRED, Ti COND MUST BE
gg &EQ%R% ga'ﬁmn. %Rgut r'iis?E |
£3 YYYY=0-1023 (DECIMAL) WHEN TWO

§4 VALUES ARE REQUIRED

gé, NOTE: T.gg n;..;xxnun NUMBER OF CHANNELS IS DEFINED AT PROGRAM

gc et

83 A XXXx=1,2, 10,20.50, 100,200, 1000

§E N XXXX=1-1000 (DECIMAL)

33 NOTE: THE MAXIMUM NUMBER OF SAMPLES =1000 OR TWICE THE MAXIMUM
gg NUMBER OF CMANNELS, WHICMEVER IS SMALLER.

995. EM =0,1

gg ER XX=0-4C (DECIMAL)

08 \ XXX=0-100 (DECIMAL) OR A

S.3.1.2 PROGRAM RESPONSE TO OPTICN SELECTION

THE FOLLOWING OPTIONS CAUSE DATA TO BE TYPED ON THE TELE-
PRINTER:A,H,L,LC,P. AFTER THE QUTPUT IS COMPLETED, THE PROGRAM
WILL TYPE # AND WAIT FOR ANOTHER OPTION TO 3t StLELTED.

THE FOLLOWING OPTIONS CAUSE THE PROGRAM TO REQUEST DATA:C,I,G,N,EM,ER,AD,
AFTER A CORRECT gwr é? RECEIVED, ""f PROGRAM WILL TYPE # and har?

FOR ANOTHER OFTION TQ BE SELECTED. IF INCORRECT DATA IS ENTERED.

THE PROGRAM WILL TYPE ? ANDC WILL THEN REPEAT THE DATA REQUEST.

THE FOLLOWING OPTIONS CRUSE T SE%%CTED TEST TQ START OR RE-
START:ST,CC FOR EITHER OF THESE OPTIONS, THE PROGRAM WILL TYPE
“R* 70 IbICRLE THAT THE TEST IS IN PROGRESS, AND WILL NOT RETURN
CONTROL TO THE KEYBOARD.

THE T OPTION CAUSES THE PROGRAM 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 # AGND WAIT FOR ANOTHER OPTION TC BE SELECTED WHEN
ALL SAMPLES HAVE BEEN TRKEN.

THE O OPTION ALLOWS THE OPERATOR TO VIEW THE PERFORMANCE OF A
SINGLE CHANNEL AS A PATTERN OF DATA IN THE DATA LIGHTS.

THE PROGRAM TYPES “R™ TO INDICATE THAT THE RQUTINE IS RUNNING AND
WILL NOT RETURN CON =OL TO THE KEYBOARD UNTIL CONTROL C OR CONTROL

1"‘"1.(2(‘);\}
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$.3.1.3

5.3.1.4

5.3.1.5

P RRE TYPED.
OPTION APPICABILITY

TEST OPTIONS

LOGIC 0

REPET tC,tP, tR,AD,C,CC,EM,ER, I.N,P,ST
AMCAL $C 1P

ADCR# NORE

MONO ¢

DAT ¢C,tP,A,ARD,C,D,G,H4,L,LC,P, T,V
DECOD 1C. 4P

OLOAD tC.#P,C,6

TEST RESELECTION

IF IT IS DESIRED TO RETURN TO THE KEYBORRD MONITOR TO SELECT &
NEW TEST, STRIKE THE CONTROL AND C KEYS SIMULTANEOUSLY. THE
PROGRAM WILL TYPE #C FOLLOWED BY *." AND WILL WAIT FOR A NEW
TEST TO BE SELECTED.

IF “DATA™ IS IN PROGRESS, SET SWOO=1 (UP) TO RETLRN
CONTROL TC KEYBORRD MONItoR.

TEST PARAMETER MODIFICATION

IT 15 POSSIBLE TO CHANGE ONE OR MORE PARAMETERS OF THE FOLLOWING
TESTS WITHOUT COMPLETE REINITIAIZATION: “REPET™,“AMCAL","DATA",
AND™"~"..." THIS IS DONE BY STRIKING THE CONTROL AND P KEYS SIM-
ULTANEOUSLY. THE PROGRAM WILL TYPE tP FOLLOWED BY # AND WILL WAIT
FOR SELECTION OF THE PARAMETER TO BE MODIFIED.

IF"REPET" ARE IN PROGRESS, TYPE "ST" TQ RESTART THE TEST IF ONE
OR MORE OF THE FOLLOWING PARAMETER HAVE BEEN MODIFIED:.C,G
N,M,IF ONLY ER,EM, OR BOTH HAVE BEEN MODIFIED, TYPE “CR™ T RESTART.

IF "DECOD™ OR "AMCAL"™ IS IN PROGRESS, CONTROL P WILL CRUSE THE
PROGRAM TO REQUEST A SYSTEM UNIT ADDRESS, AND THE TEST WILL RE-
START AS SOON AS 'CR’ IS INPUTTED FROM THE KEYBCARD.

IF “DATA" IS IN PROGRESS, AND D" OPTION HAS BEEN SELECTED, SET )
SWO0=1(UP) TO MODIFY PARAMETERS. g
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INITIARLIZATION PROCEDURE
THE FOLLOWING TABLE LISTS THE TESTS THAT REQUIRE THE USE OF

IR R AT BB R R I 0

TEST

REPET

DATA

CLORD

NOTE:

OPTION FORMAT

I (SEE NOTE) OR

¢ XXXX, YYYY(CR)
G XXXX{CR)

N XXXX (CR)

ve XX(CR)

EM X(CR)

ST NONE

- XXXX(CR)

G XXXX (CR)

N XXXX (CR)

T NONE

v XXX(CR) OR A
A,D,H,L,L,C NONE *

¢ XXXX(CR)

G XXXX(CR)

ST NONE

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 OPTIONS

SR1S
SRIM
SR13
SRl
SR10
SROS

, HALT ON_ERROR

,LOOP ON TEST

, SUPPRESS ERROR TYPEOUT

. INHIBIT ITERATIONS

,ESCAPE TC NEXT TEST ON ERROR

mnmuunun
b= b= p—s p—a p—a

=],HIGH GRIN CALIBRATION,
=0,LOW GRIN CALIBRATION
=1,SUPRESS END OF PRSS TYPEOUT

=1,RETURN TO KEYBORRD CONTROL
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6.0
6.1
6.1.1

h.1.2
6.1.2.1

DETAILED TEST DESCRIPTION AND CPERATING PROCEDURES
MULTIPLEXER LOGIC TEST "LOGIC"

DESCRIPTION

"LOGIC* IS A TEST OF THE MULTIPLEXER AND ANALOG TO DIGITAL CON-
VERTER ggNTROL LOGIC. THE FOLLOWING SEGUENCE OF TESTS IS EXECUTED

EACH
ALL REGISTERS IN_INTERFACE (EXECPT R-D DRTR BUFFER) ARE CHECKED

FOR_PROPER OPERATION OF INITIALIZE, IGITAL CONVERTER
ESNER?%NEOGIC IS TESTED TO VERIFY CORREC OPERR ION OF TIMING

ANALOG TO DIGITAL CONVERTER AND MULTIPLEXER CONTROL LOGIC IS TESTED
T0 VERIFY CORRECT OPERATION OF INTERRUPT CIRCUITS.

MULTIPLEXER TIMING LOGIC IS TESTED TO VERIFY CORRECT OPERATION.
CHANNEL ADDRESS REGISTER IS TESTEC TO VERIFY THAT ALL RERC/

WRITE BITS FUNCTION.

OPERATION
NORMAL SWITCH SETTING:SW1S-SW11=0(DOKN)

AFTER "LOGIC*™ HAS BEEN SELECTED, THE PROGRAM WILL BEGIN EXECUTING
THE TEST IMMEDIATELY. EACH SUBYEST WILL BE ITEROTED A NUMEER

OF TIMES (DETERMINED BY PROGRAM) AND THEN THE NEXT SUBTEST WILL

BE EXECUTED. WHEN ALL SUBTESTS HAVE BEEN COMPLETED, THE PRO-

GRAM WILL TYPE "LOGIC™ AND THEN RESTART BY EXECUTING THE FIPST
TEST IN SEQUENCE.
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IF AN ERROR OCCURRS, THE PROGRAM WILL TYPE THE PC AND STATUS OF THE
TEST THAT FAILED, AND CONTINUE THAT TEST. IF THE SAME TEST FAILS
AGAIN, THE SAME INFORMATION WILL BE TYPED.

OPERATION WITH SWiS=1 (UP).

LL HALT AFTER EACH ERROR. TO

SAME RS 6.1.2.1 EXCEPT PROGRAM WI
ITCH.

CONTINUE TESTING, PRESS CONT SW
OPERATICN WITH SWll=l (UP)

SAME RS 6.1.2.1 EXCEPT ERCH SUBTEST WILL BE EXECUTED OMLY ONCE
PER PRSS. :

OPERATION WITH SW10=1(UP)

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

OPERATION WITH SNO&=1 (UP)
SAME RS B.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.
TO LOOP ON THE FAILING TEST, SET SW1S5=0 (DOWN)

AND SET SW14 AND SWi3=! (UP} TO SUPPRESS ERROR TYPEOLT

AND LOOP ON THE FAILING SUBTEST.

PRESS CONTINUE.
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k.2
b.2.1

b.2.2

£.2.3
h.2.3.1

TO RETURN TO KEYBOARD CONTROL IN THIS CASE, RESTART PROGRAM
AT ADORESS 200.

DATA REPEATABILITY TEST.- “REPET"
TEST DESCRIPTION

“REPET" IS A TEST OF THE DATA REPEATABLILTY OF THE AFC-11 SYSTEM.
REPERTABILITY IS DETERMINED BY TRAKING 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 ERROR HAS OCCURED.

TEST INITIALIZATION

WHEN “REPET" IS SELECTED, THE_PROGRAM WILL TYPE "#" AND WRAIT 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 “i" OPTION HAS BEEN 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 TRAKE 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 COMPARISCNS

ON -ERCH CHANNEL, THE PROGRAM WILL TYPE "REPET"™ AND CONTINUE
THE COMPARISON.

IF AN ERROR OCCURS, THE PROGRAM WILL TYPE AN 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 (IN VOLTS WITH
RESPECT TO AMPLIFIER INPUT)

2ZZZ 1S THE VALUE (IN VOLTS) OF THE INDIVIDURL SAMPLE
TAKEN ON THE FRILING CHANNEL.

ALL ERRORS WILL BE REPORTED SEGUENTIALLY.
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Egg 6.2.3.2 ERROR MODE |
ggg SAME RS 6.2.3.1 EXCEPT-NO ERRORS ARE REPORTED.
£53 70 DETERMINE THE TOTAL NUMBER OF ERRORS THAT HAVE CCCURED,
ggg TYPE CONTROL R. THE PROGRAM WILL RESPOND BY TYPING
g PASSES:
ggg. IOTQL ERRORS:
£33 THE TOTAL NUMBER OF CHANNELS TESTED =
gg? CHANNEL RANGE X PASSES X 100.
ggg AND WILL WAIT FOR OPERATOR ACTION.
5614 TC CONTINUE TESTING USING THE SAME TABLE OF AVERAGES, TYPE
865 CC(CR), THE PROGRAM WILL RESUME TESTING, AND THE PR3S AND
ggg ERROR COUNTER WILL BE UPDATED FROM WHERE THEY WERE.
53] T0 RESTART, TYPE ST(CR). PASS AND ERROR COUNTS WILL BE CLERRED,
ggg AND A NEW TABLE OF AVERAGES WILL BE TAKEN.
gzl £.2.4 PARAMETER MODIFICATION | _
&7 TO MODIFY A PARAMETER DURING THE TEST, TYPE CONTROL P. THE PROGRAM
574 WILL TYPE "%" AND WAIT FOR OPERATOR ALTION. AFTER ANY OR ALL
€75 PARAMETERS HAVE BEEN MODIFIED, TYPE ST(CR) OR CC(CR) TO EITHER RESTART OR
g;g CONTINUE THE TEST.
{
g;g T0 LIST ALL PARAMETERS, TYPE P(CR).
58? 6.2.5 SIGNAL CONDITIONING MODULES
585 §.2.5.1 AS03 DIRECT VOLTAGE TO VOLTAGE MODULE
= THE VOLTAGES TYPED BY THE PROGRAM ARE THOSE THAT .
Egg APPEAR AT THE INPUT OF THE CHANNEL IN QUESTION.
§§§ £.2.5.2 AS04 10 TO 1 VOLTAGE TO VOLTAGE MODULE
€39 THE VOLTAGE AT THE INPUT OF THE CHANNEL IN QUESTION
30 IS TEN (10) TIMES THE VOLTAGE TYPED BY
ggé THE PROGRAM.
£33 6.2.5.3 ASOS CURRENT TO VOLTAGE MODULE

THE CURRENT AT THE INPUT OF THE CHANNEL IN QUESTION
IS THE VOLTAGE TYPED BY THE PROGRAM DIVIDED BY TEN (10).
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THEY WILL 8E TYPED CRLYIF 4AMPLE POINT EXCEEDS THE ASOVE

.

38
£33 €.2  DATA COLLECTION - “DATA"

Svew

521 DATR IS A GROUP OF ROUTINES FOR COLLECTING ANC DISPLAYING ANALIG
832 INFORMATION IN DIGITAL FORM. INFORMATION Mar g€ CisPLaiec 1™
£33 COMPUTER DRTA LIGHTS, TYPED IN NUMERICAL FORMAT, OR PRESENTED

Zcu SICTORALLY BY HISTOGReM.

806 €.3.1 OPERATION

£38 1 INPUT DATA FOR DISPLAY AND ANALYSIS, USE THE C,G IO N CPTIONS
23 ELECT CHRNNEL GAIN AND NUMBER t THE T OFT..N
g1l TNBUT A TABLE OF DATA - THED OBTION r

3 garﬁ CONTINIGUELY IN THE AOMPUTER DATA LICHY. SR THE LC 0PTIO

3 7O CONTINUOUSLY TYPE THE VOLTAGE ON A GIVEN CHANNEL.

£ © £.3.2 HISTOGRAM FORMAT

et THE FORMAT OF THE MISTOGRAM IS SHOWN IN FIGURE 1.

£ig EACH DATA POINT IS PRESENTED BY AN ASTERIS! (#). VSF IS THE

£is VERTICAL SCALE FACTOR, WITH A VSF OR I, EACH * REPRESENTS CNE
£2C SAMPLE. WHITH A VEF OF 4, ERCH # pzpnssturs BETWEEN 1 AND 4

22 SAMPLES.

Sss

£z3 THE HISTOGRAM IS A DISPLAY OF THE DIFFERENCE BETMEEN THE .3LUE
£33 OF EACH SAMPLE AND THE VALUE OF THE AVERAGE OF ALL SAMPLES, EACH
=iz DIVISION ON THE WISTOGRAM WAS RS [TS VALUE THE RESOLUTION OF Teg
£zE STSTEM AT @ SPECIFIC GRIN. THAT IS, AT R SRIN OFL 'FOR AN 11 BIT + 313n .
£27 -0 CONVERTER, EACH DIVISION IS EQUAL TQ 4.882mv, AND AT A GAIN :
£38 or 1360, EACH'DIVISION IS EQUAL TO 4.882 LY. FOR A 12 3T + SIon
£33 R-D CCNVERTER, THE RESOLUTIONS ARE 2.491 MV AND 2.441 U

£30 RE2PECTTVELY

£3

X! THE HISTOGRWM HRS R RANGE OF + OR -10X RESQLUTION DIFFER:NCE FROM
23 THE AVERAGE. CVERANGE AND UNDERANGE ARE COUNTERS THAT INCISATE
£3 THE NUMBER OF SAMPLES, IF ANY, THAT EXCEED THE LisTacAnn [1NITE.

R THGEFENIOD
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£33 FIGURE 1

o
4.
(1))
A A A A A iy

tesssssssrstocssssasss VDIV

-
£33 OVERANGE = UNDERANGE =
£53 AVERAGE =
£33 £.3.3 +ISTOGRAM VERTICAL SCALING

&58 THE VERTICAL SCALE FACTOR MAY BE SET BY OPERRTOR TO AN VALUE BETWEEN
T4 1 AND 100 u.. " THE Vv KEY30ARD OPTION. AN ALTERNATIVE IS TO LET

&5 THE PROGRAM DG AUTOMATIC SCALING 8Y TYPING A ARFTER THE v OPTION

HRS BEEN SELECTED.

£.3.4 SIGNAL CONDITIONING MODULES
SEE £.2.5 FOR INTERPRETRION OF VOLTAGES TYPED BY PROGRAM.

afne DD
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BEN ]
Egg 6.4 CALIBRATION, ADJUSTMENT, AND SCOPE LOOP ROUTINES
o
gg; £.4.1 MULTIPLEXER TIMING ARDJUSTMENT - MXTIM
Soe
853 §.4.1.1 DESCRIPTION
E%‘ "MXTIM" PROVIDES A STABLE TIME BASE FOR ADJUSTMENT OF THE
enz ONE SHOT IN THE MULTIPLEXER TIMING CHAIN. 1IN ADDITION.
£~3 THIS ROUTINE MAY BE USED FOR SCOPING ON ANY POINT IN
ggg THE TIMING CHRIN.
E7E WHEN "MXTIM® 1S SELECTED, IT WILL BEGIN RUNNING IMMEDIATELY.
B X !
E;g £.4.1.2 TIMING ADJUSTMENT
£80 LOAD AND START PROGRAM (IF THIS HAS NOT ALREADY BEEN DONE).
€81 CONNECT OCILLOSCOPE PROBE (X1) TO AM11-EO4F2
H CONNECT OSCILLOSCOPE GROUND TO AM:l-EQNC2
EE3 SET VERTICAL DISPLAY FOR 2 V/CM.
£84 SET HORIZONTAL DISPLAY FOR 1 MS/CM.
£es SYNC INTERNALLY.
ggg SELECT MXTIM AT THE TELETYPE KEYBOARD.
£38 RDIUST THE LPPER POTENTIONETER ON TE 43020 DuAL DELAY
£E3 MULTI-VIBRATOR (LOCATED AT AML1-EO4) FOR A 2 MS WICE
ggg PULSE .

MOVE OSCILLOSCOPE PROBE TQ AML1-EQ3T2. ADJUST LOWER
596%N;6€2§ ER ON M3020 (LOCRTED AT AMIL1-EQ3) FOR A 3 MS

MOVE OSCILLOSCOPE PROBE TO AMI1-ED4T12. SET HORIZONTAL CISPLAY ON
OSCILLOSC™™E FOR | US/CM. ACJUST THE LOWER POTENTIOMETER
ON THE M3720 (LOCATED RT AMIL1-ECY) FOR R 172 US WIDE PULSE.

MOVE THE OSCILLOSCOPE PRCSE TO AM11-EQ3F2. ADJUST THE
7 UPPER POTENTIOMETER ON_THE M3020 (LOCATED AT AM1l-E03)
7y . FOR R 172 US. WIDE PULSE.

L L R A R AL
IS ivitiiba ti i iy

19
na
| L

783 £.4.2 ANALOG TO DICITAL CONVERTER ADJUSTMENT - ADCAL
4%

705 6.4.2.1 DESCRIPTION

767 “aDCAL™ PROVIDES A DISPLAY OF THE A-D CONVERTER OUTRUT IN
708 THE COMPUTER DATA LIGHTS.

7.0 WHEN “RDCAL"™ IS SELCTED, IT STARTS RUNNING IMMEDIRTELY.
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2.2 ANALOG TO DIGITAL CONVERTER CALIBRATICN (RE77)

REFER TO A-SP-AFC11-0-4 CALIBRATION PROCECURE

OPERATION WITH SWE=l

SRME AS £.4.2.2 EXCEPT PROGRAM TYPES OUT
DATR INSTEAD OF DISPLAYING IT IN THE LIGHTS.
BESSEL FILTER CALIBRATION (R223)

REFER TO A-SP-RAFCl11-0-4 CALIBRATION PROCEDURE
SWITCH GRIN RMPLIFIER CALIBRATICON (R219)
REFER TO R-SP-AFC11-0-4 CALIBRATION PROCEDURE

ANALOG TO DIGITAL CONVERTER MONOTONICITY TEST-"MONOT"
DESCRIPTION

“MONOT" PROV}CES A_MEANS rcn osrennxu:nc THE VOLTAGE SLEM
RATE, OR MINIMUM STATE WIDTH OF AN 11, 12, OR 13 BIT
+SIGN ANALOG TO DIGITAL convsnren

THIS TEST REOJIRES THE USE OF A LOW FREQUENCY (LESS THAN

1 H2) TRIRNGLE SIGNﬂL GENERATOR AS A VOLTAGE INPUT

FOR THE A-D CONVERTER.

THE A223 BESSEL FILTER SHOULD BE REMOVED, AND THE SIGNAL
GENERATOR OUTPUT SHOULD BE CONNECTED DIRECTLY TO THE

INPUT PINS OF THE CONVERTER.

THE PURPOSE OT THE TEST IS TO DETERMINE IF THE A-D CONVERTER

MISSES ANY STATES AS THE INPUT WAVEFORM RAMPS UP AND DOWN
AT A GIVEN FREQUENCY..

IN OPERATION, THE PROGRAM FIRST PERFORMS ONE convsnsxon
AND ASAVES THE RESULT. ANOTHER CONVERSION IS TAKEN,
THE DATA 1S SAVED, AND THEN THE RESULTS OF THE TWQ
CONVERSIONS ARE COMPARED. 1IF THE DIFFERENCE BETWEEN THE
TWO CONVERSIONS IS LESS THAN OR EQUAL TO + OR - 1 LS3
FOR THE CONVERTER UNDER TEST, NO ERROR IS nspaarso
IF THE DIFFERENCE IS GREATER THAN + OR - 1 LS8

A STATE HAS BEEN MISSED, AND AN ERROR HAS JdeRED

OFERATION

SET THE SIGNAL GENEFATOR QUTPUT FOR R RANGE
OF -10 TO +10 VOLTS P-P IF POSSIBLE.
SET_THE FREQUENCY TQ:

¢ HZ FOR AN 11 BIT A-D
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1 HZ FOR A 12 BIT R-D
.5 HZ FOR A 13 BIT R-D

SELECT "MONOT™
THE PROGRAM WILL BEGIN RUNNING IMMEDIATELY.
IF _NO ERRORS OCCUR THE PROGRQM WILL CONTINUE TO RUN
LNT LT RH{NRTEE E
NDICATION OF END OF PQSS IS GIVEN, SINCE END OF PASS
DEPENOS UPON THE INPUT FREQUENCY AND VOLTAGE.
ERRORS
IF AN ERROR OCCURS, THE PROGRAM WILL TYPE:
MONOTONICITY_ERROR
15T eND
XXXXXX  YYYYYY
WHERE XXAXXXX AND YYYYYY ARE THE 2 CONVERSIONS BEING COMPARED.
THE _PROGRAM NI%% THEN RESYNCHRONIZE WITH THE INPUT SIGNAL AND

CONTINUE THE T
ALL ERRORS ARE REPORTED.
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6.8
b.6.1

6.6.2

6.6.3

CHANNEL RDDRESSSING TEST-"DECOD"
DESCRIPTION

PROVIDES AN HECKING INTERFACE CHRNNEL

apBeE8s O o WIET B 0% SEEECING AOSHEE™

THE CHANNEL RDDRESS AND THE * "
SYSTEH UNIT SELECTBITS ARE TRANSMITTED FROH THE 151
EgBEEE INTERFACE MAINTENANCE REGISTER BY THE DIGITAL TEST
THE PROGRAM VERIFIES THAT BOTH "X™ AND "Y" ARE SET FOR THE
SELECTED SYSTEM UN}T AND THAT THE CORRECT CHANNEL IN THE
SELECTED SYSTEM UNIT IS RDDRESSED

OPERATION

INSTALL THE DIGITAL TEST CABLE BETWEEN THE AMIL

QNS TH& MiS1 IN THE SY gTEM UN%T 50 EE CHECKED.

SELECT “DECOD™.

THE PROGRAM WILL TYPE “#SYSTEM UNIT:"

ENTER THE SYSTEM UNIT NUMBER (IN DECIMAL).

THE PROGRAM WILL TYPE "R™ TO INDICATE THAT THE TEST

IS BETNG EXECUTED. AT THE END OF R PASS, THE PROGRAM WILL
TYPE “DECOD™, AMD WILL CONTINUE TESTING.

ERRORS

THERE ARE TWO POSSIBLE ERRORS THAT MAY OCCUR. THESE ARE:
RI"X"™ OR "Y" SYSTEM UNIT SELECT BITS ARE NOT ON

BICHANNEL ADDRESS IS INCORRECT.

65 36 CCCURS, THE PROGRAM WILL TYPE "X 8RD"™, CR *Y BRD",

IF B) OCCURS, THE PROGRAM WILL TYPE XX YY

WHERE XX I fHE EXPECT§? CHRNNEL ROORESS AND YY IS THE RECEIVE
CHANNEL ADOCRESS (IN DE

AFTER AN ERROR OCCURS, THE PROGRAM WILL RESUME TESTING

'\
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6.6.4
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wn
40

SWITCH OPTIONS

SW14 =, Loggngn cgggegTT$gsr|§uwcrxon
243 2t DUop RTTHURRENT SOORESS

RESTRICTIONS

STARTING

DIGITAL TEST CABLE MUST BE INSTALLED

OPERATING

ALL TESTS MUST BE SELECTED FRCM THE TELETYPE KEYBOARD.

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

OVERSCALE TEST-"0LOARD"
DESCRIPTION

“OLORD™ PROVIDES A MERANS OF TESTING THE 'OVERSCALE'
FEATURE OF THE AFC. THIS IS DONE VIA TESTING R USER
SELECTED GRIN AND CHANNEL INPUT.

OPERARTION

THE STRTE OF THE OVERSCALE BIT (13) IS MONITERED AND

AND REPCRTED VIA THE TngPRINTER. R 'L I% TYPED éF THE
BIT IS SET AND A 'O’ IS TYPED IF THE BIT IS CLEARED. THE
PRINTCUT OCCURS ONLY ON ENCOUNTERING A CHANGE OF STATE
OF THE OVERSCALE BIT. THE INITIAL STATE OF THE BIT IS
ASSUMED TO BE CLEARED SO THAT THE FIRST PRINTOUT WILL
NOT OCCUR UNTIL AN OVERSCALE CONDITION IS DETECTED.

ERRORS
NONE
.ENCR
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884
885
88%
887
888
883
83
B33
893
.
35
8§36
897
838
899
900
901
902
303
904
S90S
906 10000C
07 0400C0
908 020000
909 010000
SiC 004000
911 022000
312 001000
813 00C4C0
Sl4 000200
815 000100
816 000040
917 000020
QI8 000010
818 000004
920 000002
82! 000135
S22
%®s
924
SeS C30000
926 000001
927 000002
928 020003
323 000004
S30 0C000S
931 000006
932 000007
933
934
935
536 177570
937 177778
938 016704

Cistle
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.TITLE AFCL!
.RBS

;AFCL11 DIAGNOSTIC

; COPYRIGHT 1971,1972, DIGITAL EQUIPMENT CORP.,

; SWITCH REGISTER FUNCTIONS

;s SW1S -1 HALT ON ERROR

1 SW1Y OOP gN CURRENT TSE :
1SWI3 =l UPPR RROR TYPEOUT -

iSWieg =1, SUPPRESS TRACE TRAPPING
sSWll =1,SUPPRESS ITTERATIONS

;SW10  =1,ESCAPE TO NEXT TEST ON ERROR
:SW07  =1,HIGH GAIN CALIBRATION

.=0,LOM GAIN CALIBRATION

:SWOS =1, TYPE OUT DATA IN ADCAL TEST
: =] SUPPRESS END OF PASS TYPEOUT
=1.RETURN TO KEYBOARD CONTROL

- SYMBOL DEFINITIONS
§l15=100000
SW14=40000
SW13=20000
SW12=10000

"

SNUB-HUU
SK07=200
SWO6=100
SW0S=40
SW04=20
SW03=10
SWO2=4

SW01=2
MAX4YK=16776-DATAB/2

REGISTER DEFINITIONS
RO=%0
Rl=%1
Re=%g
R3=%3
R4Yy=%4
RS=%S
SP=%6
PC=x7

;LOCATION EQUIVALENCIES

SWR=177570
PS=177776
STRCK=DATRB+200
RADIX=DIVIS

MAYNARD, MAES.
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340 015506 BINWRD=DIVIDL
$41 015810 DIGIT=DIVIDH
g2 015506 QUOT=DIVIDL
343 015510 REMAND=DIVIDH
o e

: a
g Hi ST

’ §
348 CONTROL REGISTER BIT FUNCTIONS
g49 000100 ENABLE=100
329 000200 DONE=200
ggg : INSTRUCTION DEFINITIONS
354 005746 PUSH1SP=5746
ggs . 005726 POP15P=5726
95§ 010045 PUSHRD=10046
357 012600 POPRO=12600
ggg 024646 PUSH2SP=24646
359 022626 POP2SP=22626
360 000240 NOP=Z40
361 000357 CLCVNZ=257
S5z
963
Crar
ggg :REFERANCE NUMBER DEFINITION
37 000000 N=0
ggg 000000 XN=N
g;? :EMT GENERATOR
37 000000 X=0
373 000001 M=1
974 000001 XM=M
a7g
376
a77
g;g :EMT DEFINITION TABLE
380 104000 ERRORC=EMT+X
&g] 000001 X=X+1
982 104001 scops-zn7+x
ag3 000002
384 104002 , scopsr-enr+x
3gg 000003 X=X+]
ag8g 104003 TYPEZEMT+%
387 000004 X=X+ ]
g8 04004 : snvosp-snv+x
389 00005 : X+1
93] 104008 ocrnsc-znrwx
93] 000006 X=X+1
Qg3 104006 RESOS=EMT+X
983 . 000007 | X=X+]
484 104007 ; EXTRACT=EMT+X

93s CCoa10 X=X+l
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000000

000040

104010
000011
104011
0080%2
030013
104013
00CO1H
104014
000015
104015
J00016
104016
000017
104017
000020
104020
000021
104021
000022
104022
000023
104023
0C0%24
104024
000025
104025
03002¢
104026
000027
104027
000030
104030
000031

000000
000002

COC04e
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ERROR=EMT+X
X=X+l
BCDRSC=EMT+X
X=X+1
RDLNGTH-EMT+X
X=X+

1
INSTR=EMT+X
X=X+]
INSTER=EMT+X
X=X+1
BCDBN=EMT+X

X=X+]
DIVE?U =EMT+X
SURD=EMT+X
X=X+1
DECBCD EMT+X

X+1
RVRG=EMT+X
X=X+1
DECBCC'EMT+X

X+1
BCDRSU-EMT+X
X=X+l
DIVIDE=EMT+X
X=X+l
AVREG=EMT+X
X=X+1
DISPAT=EMT+X
X=X+l
B’DRSN'EMT+X

MUL’PY'EHT+X
X=X+l

; TRAP CATCHER

.42

HALT
+2

HALT
+2

HALT
+2

.HRLT
.

HALT
+2

HALT
.42
HALT

+2.
HALT
.42

KO2
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1052
1083

&

1057
1058
10598
1860
1081
1062

OO00000Ww
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000042
00004

o

0000SH
0000S6
000060

b2

000200
000202
000204
000206
000210
00Cz21e
000214
000216
000220

a27(732)

2C0000
000046

e

0000se
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HALT
.42
HALT
.42
HALT
.42
HALT
.+

HALT
o B

HALT
.+

HALT

LO2
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0002ee
000224

00037¢
000374
000376
000400

27(732)

000000
000226
000000
000232

000238

000C00
00C242

000258

000000
000252
000000
000256
000000

000000
000402
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HALT
.42
HALT

.42
HALT
.42
HALT
o 48
HALT
.42

HALT
. 98
HALT
. 8
HALT
. 48
HALT
.+
HALT
.42
HALT
» 9

MO2
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000000
000406
000000
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1276 000742 000000 HALT
1808 B8 Rk -
1373 000746 000000  HALT
§372 000750 ocaasa H5§T
007
1§§Z -§7 - .gg 5.
12 5; 8 8000 HALT
188 JETRY BoE iy
1852 BRABE RRF: s
1286 00O7Ee 000000 HALT
1287 000770 300772 48
1288 000772 HALT
1269 0007Tv 00077 e B
£ A0077e 000000 HALT -
1383
1233 .STANDARD INTERRUFT VECTORS
1964
19 00014 =14
133 D00OI4 014524 TRACES . TRACE TRAP SERVICE
1237 Doocie 830340 340
1299 000024 .=24
1303 Dooosd 012760 PFAIL .POWER FAIL HANDLER
1301 00 0063493 340
1332 000030 0I4526 EMTSRY .EMT DISPATCH SERVICE
1303 000032 000350 340
1354 00C0es =60
1305 pooren  00I4eD KEYINT .KEYBOARD INTERRUPT SERVICE
1306 000062 000340 340
135 005290 =200
1308 000220 000I67 001040 TME STEAT

- -

L w ms e ———— o ——
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YPE ROUTINE

CREERR AR RARRR AR RN RERRR R RERERERRRESFERRRRIRRREIRCRLRRR R AP RRIRRI AR RS2 44
001100 .=1100

+ROUTINE TO TYPE ASCI] MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE.
+THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER Q LINE FEECD.
:NOTEl: SNULL CONTRINS THE CHARACTER TQ BE USED AS THE FILLER CHARACTER.
:NOTE2: SFILLS CONTRINS THE NUMBER OF FILLER CHARACTERS REQUIRED.

+CALL: _
+1) USING R TRAP INSTRUCTION

- TYPE  ,MESADR tMESADR IS FIRST ADDRESS OF AN ASCIZ STRING
: TYPE
: MESADR
:2) USING A JSR INSTRUCTION
: MOY PSH, - (SP) : PUSH onocsagoa STATUS WORD ON THE STACK
: JSR pC,8TVYPE :CALL TYPE ROUTINE
: MESADDR FIRST ADRESS OF MESSAGE
01 33 §TYPE: MOV RQ,-(SP) :SAVE RO
0I1P600 000002 MOV 221sP),RO :GET ADDRESS OF ASCIZ STRING
062766 000002 000002 ADD 82,2(5P) :ADJUST RETURN PC
112046 18: MOVE  (RO)+.-(SP) :PUSH CHARACTER TO BE TYPED ONTO STACK
601003 BNE 23 'BR IF IT ISN'T THE TERMINATOR
005726 ST (SP)+ :1F TERMINATOR POP IT OFF THE STACK
012600 MOV (SP)+,RC :RESTORE RO
000032 RTI :RETURN
004767 000026 2%: J<R PC,S58 :30 TYPE THIS CHARACTER o
122726 000012 33 CHPE 812, (SP)+ 'CHECK IF THE CHAR. TYPED WRS A LINE FEED
001366 ENE 1§ G0 GET NEXT CHAR, IF NOT LINE FEED
016746 000072 MOV §NULL, - (SP) '3ET 8 OF FILLER CHARS. NEEDED
:AND THE NULL CHAR.
105366 000001 48: DECE  1(SP) :DOES_A NULL NEED IO BE TYPED? Has
002770 BLT 33 'BR IF NO--GO POP THE NULL OFF OF STACK
004767 000002 ISR PC,5% 150 TYPE A NULL
00077 BR 4§ :LOOP
;ggg7= 000054 s3: ;gz g;ps *WAIT UNTIL PRINTER IS REARDY
116677 000002 00004% MOVE  2(SP),aTPB :LOAD CHAR TO BE TYPED INTO DATR RES.
000207 RTS eC
017667 000000 000014 TYPER: MOV 2(SP) . TYPERL
02716 000002 ADD 82, (SP)
86574 176562 MOV PS. -(SP)
767 177880 ISR PC.STYPE
000000 TYPER]: 000000
01E74& 178550 MOV PS, - (SP)
008767 177848 ISR PC.$TYPE
8655‘*3 MSPACE
02 RTI
000 . $NULL: .BYTE O
002 §FILLS: .BYTE 2

177SE4 TPS: 177564
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1366 00lave 177888
1367

TF3:

177SEb

E03
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AFCl1
<RFRC.P1I
1368
1363
1373
1371
137
1373
1378 (001244
3% 001350
({
1375 B3ises
1379 001269
1380 001270
1381 001274
1382 00130
1383 001306
1384 001310
1385
1386
1387
1388
138%
1330 001316
1391 001324
1332 001330
1333 001332
1354 001340
1395 00l13y2
1396 0012380
1337 001356
1398 001362
1399 001384
1900 001366
1401 0C1370
1402 001372
1403 001374
1804 001376
1505 (001%30
1405 001402
1807 02C1406
1408 001410
1408 Q001414
141C 001422
1411 Q001426
1412 001430
1413 001432
1814 QO0I1§8z+
141
1416
1817
1418 001840
1419 001446
1420 001450
1421 00l4Se
ide2 001456
1822 001462

MONITOR

012706
012767
8857 "4
14
J00167
003067
UlE(?Z
005787
001035
gl127e7

012767
012704
005714
012767
000403
012767
012767

00S067
104003
013171

000167
005767
CC140e

03-SEP-7& 1S:44 PAGE 33

0C1000
000340
000042

000242
176502
000100
014300

00CZ3

001342
020000

002000
000135

000006
176424

001000

176362
goC10C
014364

007024

014316

176520

014455

014270

176460

014362

014352
176426

014336

000203

.SBTTL MUNITOR

START:

START!:
STARTE:

MONIT:

MONITI:

KEYINT:

KEYINP:

: PROGRAM MONITICR

FO3

;POSITION STACK

; TEST FOR AUTO LOAD
:BRANCH_IF NORMAL LOAD
;OTHERWISE RUN LOGIC TEST
{eNABLE INTERRUBTS
:ENABLE_KEYBOARD INTERRUPTS
: INHIBIT RETYPING ON RESTART

: INHIBIT HERDER TYPE OUT.

DETERHINE NUMBER OF CHANNELS THAT CAN BE TESTED

MOV 1000, SP
MOV 8340, PS
ST ns2’
BEQ +6
IMP LOGICL
CLR PS
MOV 8100, 3TKCSR
ST MTRFLG
BNE MONIT
MOV 81, MTRFLG
: STMUL TANEOUSL Y
MOV 8STARTL, Y4
¥g¥ oaaooo Ry
MOV sxoau  MAXCHN
BR START2'
MOV SMAXYK , MAXCHN
MOV 86, 4
CLR £
TYPE
MTITLE
?consc
MAXCHN
TYPE
MMAXCH
ADLNGTH
MOV $10°N SP
NOP -
CLR . PS
MOV o}oo ATKCSR
CLR SINTEL
INSTR
Epsn
Mp TSTNANM
:KEYBOARD INTERRUPT SERVICE
CMPB  JTKDBER, 8203
BNE KEYINP
RESET
INP CONTC
ST CPFLG
BEQ KEYINR

:SET UP TIME QUT RETURN
+TEST FIRST LOCATION or SECOND
K. IF TRAP OCCURS, ONLY 4K
:NO TRAP, 1024 cunnnELs CAN BE TESTED

;=MAXIMUM _NUMBER OF CHANNELS
:RESTORE TIMEOUT TRAP
1SET_UP 10 T AFTER TIMECLT
: TYPE "AFC11 DIAGNOSTIC®

; CONVERT N R OF CHRNNELS TO
:ASCII AND OUTP

;70 TELEPRINTER

s TYPE “CHANNELS CAN BE TESTED™

;POSITION STRCK

.ENABLE KEYBOARD ENTERRUPTS
'CLEAR SOFTWARE INTERRUPT FLAG
'GET NAME OF TEST

170 BE EXECUTED
;CHECK FOR VALID NRME

:WRS CONTROL C TYPED

:NO, LOOK FOR CONTROL P

:YES, RESET SYSTEM

:TYPE tC AND RETURN TO MONITOR
ARE CONTROL P INTERRUPTS VALID

:NO, CHECK FOR CONTROL R
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ZRFRC.PLL

1424
1425
1458
1428
1433
1430
1431
1432
1433
1433

001464
e

1560
001504
001E08
021519

1816
001532
901830

732)
- MONITOR

127727
001002
BRRABL
001406
122777

201002
16.
Q12767

000002

03-SEP-76

KEYINR:

0l4262 KEVYEX:

1S:44 PARGE 34

CMPB
BNE
P

M
ST
BEQ
CMPB

he
MV
R71

GO3

JTKDBR, #220
KEY*NR
QNTP
RFLG

KEYEX
8222, JTKL 3R
stgi

CONTR
g-1,SINTFL

: TES, WAS CONTROL P TYPED

' NO LOSK rgn soutno* &
:TYPE tP, RETURN TO TEST, WAIT
'ARE CONYROL R INTERRUPTS vaLID

NO,EXIT
:YES, WAS CONTROL R TYPED

NO EXAT "
TYPE tR, REPORT ERRORS

:SET SOFTWARE INTERRUPT FLAG




_F
DIRF

.1‘

1435
1435
1437
1438
1439
1443
1441
1443
1443
1844
1445
14
144
1448
144§
1458

1486
1487

1490

MRCYLL

C.Pll

001576

cir3g)
LCGIC

000C0!

Qos777
001401
104010

Qos?77
001401
104010

032777
001401
104010
104001

000002
012777
032777

001001

104010
00s077
032777
CO1401

HO3

(D3USEP-TE 1S:44 PAGE 35

>
000001

014146

0i4i42

177774

014022
014016

Ci4i3e

.SBTTL LUGIC 7=87

LOGICL:

INITL:

INIT2:

INIT3:

INITH:

INITS:

;ENTRANCE TO LOGIC TEST

CLR CPFLG :SET _UP TO IGNORE .

CLR CRFLG .uONTROk VONTROL P INTERRUPTS
CLR ERRFLG CLEAR ERROR

TYPE ‘R* T INDI

MR TEST IS RUNNI

CLR T‘TNO ,VLEQR TEST NUMBER

CLR PRSCN ;CLEAR PASS CCUNT

MOV 870 RETJRN tSET UP SCOPE RETJRN F“Q FIRST TEST

MOV s1, SCOUNT :SET UP FOR | ITERAT

:AFC-11 A-D CONVERTER AND MULTIPLEXER
;LOGIC TEST

; INTERFRCE INITIALIZATION CHECKS

T0: +REFERENCE DE IGNATION
N=N+]

;DID "NITIALIZE CLEAR AFC CONTROL REGISTER

TST JRFCSR i WARS CONTROL REhISTER
BEG .4 CLERRED Y INIT

ERROR NOT CLERRED, ERROR

:DID INITIALIZE CLEAR AFC CHANNEL SELECTION REGISTER
TST JRFCAR ;WRS CHANNEL ADDRESS REGISTER

BEQ L +4 :CLEARED BY INIT

ERROR :NOT CLEARED, ERROR

.DID INITIALIZE CLEAR AFC MAINTENANCE REGISTER

BIT -4, JAFCMN +CHECK ALL BITS EXCEPT O AND !
BEQ .4 :WAS MAINTENANCE REGISTER VLEQRED BY INIT
ERROR NOT CLEARED, ERROR

SCOPE :CHECK FOR ITERATIONS, LQOP
:TEST THAT INTERFACE ENABLE BIT OF AFCSR CAN BE SET AND CLEARED
;£ﬁ+1 :REFERENCE DESIGNATION

MOV #100, 3RFCSR :SET INTERFAC ENRBLE 817

BIT oxoo JAFCER ‘WAS INTERFAC

BNE :YES, ENABLE SET

ERROR ‘ENABLE NOT SET, ERROR

CLR JRFCSR +CLEAR CONTROL REGISTER

géa cigo.anrcsn ‘WAS ENRBLE CLEARED




AFCL1L
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LOGIC TEST

DZRFRC.PLI

1431
1432
1433
1434
fi:
1438
1438
-
158

1810

vt
b hs poe pspsh 2hep - pa

B0 bt hs Pt Pt Pt et Bt Pt Pt Pt ft s f s}t e
A
U E W= OO0 NOUNL LW N

uun
o

001666
001670

001730

002042
002042

104010
104001

319773

032777

104001

000904
12767

105777
100404
00S2e?
00137¢
104010

005777
105777

104010
104001

00000S
0S27¢7

09-SEP-76

004000
004000

014040

004000

09 340
177600
002000
002000

013756 .
013644

000340

014086
014080

014032

176036
013676
014002
013774

17572k

INIT?:

INITS:

ROT1:

QDT1A:

ADT1B:

ADTIC:

ADT1D:

RDT2:

103

1S:44 PAGE 36

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

: TEST THAT TIMING INHIBIT BIT CAN BE SET AND CLEARED

§2§+1 + REFERENCE DESIGNATION
MOV £4000, JAFCMN :SET TIMING INHIBIT BIT

Sﬁ{ s:goo.anrcnu :WAS TIMING INHIBIT SET

ERROR | : TIMING INHIBIT NOT SET, ERROR

CLR JAFCMN :CLEAR MAINTENANCE REGISTER

sés ozgon,anrcnu ‘WAS TIMING INHIBIT CLEARED

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

; ANALOG-DIGITAL CONVERTER LOGIC TESTS

; TEST FOR DONE BIT SET BY
;MAINTENANCE REGISTER R-D START
; TEST FOR DONE BIT CLEARRED BY
;READING R-D BUFFER

ﬁ§ﬁ+1 REFERENCE DESIGNATION
BIS $340, PS
MOV 8-200, DELAY :SET UP TIMER

MOV #2000, JAFCMN

; START CONVERSION
BIT #2000, JRFCMN

; TEST MAINTENANCE REGISTER

BNE ADT1A :A=D START BIT
ERROR :START BIT NOT SET, ERROR

TSTBE  @AFCSR :WAIT FOR DONE BIT

BMI ADTIB

INC DELAY :UPDATE TIMER

BNE ADT1A

ERROR :DONE BIT DID NOT SET

TST JAFDBR :CLEAR DONE BY READING A-D BUFFER
TSTBE  2AFCSR :WAS DONE CLEARED

BPL ADTIC

ERROR :DONE NOT CLEARED, ERROR

BIC 2000, JAFCMN :CLEAR A-D START BIT

BIT 82000, JAFCMN ‘WAS A-D START CLEGRED

BEQ ADT1D

ERROR :A-D START NOT CLEARED, ERROR
SCOPE :CHECK FOR ITERATIONS, LOOP

:TEST FOR AN INTERRUPT WITH INTERFACE
;ENRBLE CLERRED AND DONE SET

T4: ;REFEREIvCE DESIGNARTION

N=N+1
BIS #340,PS :LOCK OUT INTERRUPTS
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LOGIC TEST

Pll

002"”
00P%3
052

02070
Q 32074

002102
002110
002114
002116

00z12C
002iee
Bas 132
002140

002144
002146

002150
002150
002156
002164
002170
002174

002200
002202

002204

002204
00e21
00ee
Q02e2c4
002226
002230
002234
002236

002240
002240

s
8665;;
§Q§7Br

100001
104010
105777
100375
104001

104001

C00010
0s2767
012777
016777
Q42787
012777

03-SEP-76 15:44 PAGE 37

913676
002130
175710

8*35 Y

090340
013834

000340

013610
013602

013580

013880

000340

013514

e
000340
000100

175650

013604

175564
013836

175530
013470
013464
175506
0134Se

ADTeA:

RDT2B:

ADT2C:

ADT3:

ADT3A:

ADTH:

ADTHA:

RDTE:

TST
MOV
MOV

JO3

JAFDBR
ORDngbaﬂFCINT

32088 2AFCMN
8340, PS

anrcéR

ADT2R

340, PS
ADT2¢

AFCPS, JAFCINT
JQFCPS

uLEQR DONE BIT
1SET OCAL INTERRUPT RETURN
qET UP NTERRUPT SERVICE LEVEL

VAR BONTROh BRRRTER
;WAIT FOR DONE

;DELAY ONE CYCLE

;NO INTERRUPT, CONTINUE

|EEOR SHE carcre

s INTERRUPT OCCURED, ERROR
+CHECK FOR ITERATIONS, LOOP

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

SCOPE

340, PS
$2000, JRFCMN
JAFCSR
ADT3A

JRFCSR

ADT3A

; REFERENCE DESIGNATION
;LOCK _OUT INTERRUPTS
:START A-D CONVERTER
;1S BUSY SET

;BUSY SET, ERROR
sWAIT FOR'DONE

;CHECK FOR ITERATICNS, LOOP

; IS MAINTENANCE RESISTER BUSY BIT SET BY
:STARTING A-D CONVERTER

; REFERENCE DESIGNATION
EOCK ouT INTEREPTE

TART 3-D CONVERTER
+1S BUSY SET

;BUSY SET, ERROR
:WAIT FOR' DONE

;CHECK FOR ITERATIONS, LOQOP

; TEST FOR INTERRUPT WITH INTERRUPT ENRBLED

BIS g
MOV :aoob AFCMN
TST AF CMN
BPL norun
ERROR
TSTB  3JAFCSR
BPL ADTHA
SCOPE
:AND DONE SET
17:
N=N+1
BIS 340
MOV unorﬁrn gnFCINT
MOV
BIC n &o PS
MOV 100, JRFCSR

;REFERENCE DESIGNARTION

i SET PROCESSOR PRIORITY=7

SET UP LOC INT%RR?PT RETURN
1 AND PROCES R PR

:SET PROCESSOR PRIORITY=D
;ENABLE INTERRUPT
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002276
002304

Rs313

002214

LOGIC

812777
105777

182313

00040S
022626

104001

000007
000340
000007

CC0Q11
0sSe

00001;
0Se76

00s077
105777
012777
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TEST
002000 0I34S2

013440

013424

013414
013406
013400

000340
013366
C13364
002444
175376
000340
000340
000100
002000
013312

000340
013246
013244
0C2sed

013402

175420

013350
013344
175366
175360
013324
013324

013262

175300

013230

ADTER:

ADINTRA:

RDTEB:

RDT7:

RADT7A:

ADT7B:
RDT7C:

ADT10:

KO3

MOV #2000, JAFCMN  ;START A-D CONVERTER
TSTB  IAFCSR : CHECK DONE BIT
Eph ADTEA
RROR :DONE DID NOT CAUSE INTERRLFT
BR ADTEB
POP2SP :RESTORE STACK POINTER
TSTE  JAFCSR
BMI ADTEB
ERROR - INTERRUPT WITH DONE NOT SET
CLR JAFCSR :CLEAR INTERRUPT ENABLE
geg RFCPSQBRFC'NT 'RESET TRAPCATCHER
SCOPE
=7
Erfrus =340
N0 INTERRUPT SHOULD OCCUR WITH
:PROCESSOR AT PRIORITY 7
:AND INTERRUPT ENABLED
;1g11 :REFERENCE DESIGNATION
BIS uaqo PS :LOCK OUT INTERRUPTS
CLR AFCSR :CLEAR CONTROL REGISTER
1STB a FDBR :RESET DONE BIT
MOV sRDT?B JAFCINT :SET UP LOCAL INTERRUPT RETUSN
MOV AFLFS ‘SET UP INTERRUPT SERVIE LEVEL
BIC csﬁo FS :ENABLE INTERRUPTS
BIS £340, PS :SET PROCESSOR 340 T0 7
MOV £100’ JRFCSR :ENABLE INTERFACE
MOV $2000, 9AF CMN :START R-D CONVERTER
TSTB  JAFCSR :WAIT FOR DONE
BPL ADT7R
NOP -DELAY 1 MORE CYCLE
BR ADT7C :NO INTERRUPT, CONTINUE
POP2SP +RESTORE STACK
ERROR xnrsnnupr OCCURED, ERROR
CLR JAFCSR EE E EES
MOV AFCPS, JAFCINT :RESTORE TRAP CATCHER
CLF JAFCPS
SCOPE :CHECK FOR LOOP, ITERATIONS
STATUS=STATUS-40
Lvi=LVL=1 -
X=X+ ]
:NO INTERRUPT SHOULD occun WITH
: PROCESSOR AT PRIORITY &
:AND INTERRUPT ENABLED
§l§i1 :REFERENCE DESIGNATION
BIS 8340, PS :LOCK OUT INTERRUPTS
ggn JRFCER :CLEAR conrno& REGISTER
T8  JAFDBR :RESET DONE BIT
MOV :SET UP LOCAL INTERRUPT RETURN

$ADT10B, aRFCINT
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P11l

002s1M

002610
002610

002626
002634
002642

002722
002726

0027230

002730
002736
002742
002746

Q16777
Q42767
052767

12777

12777
105777
10037%
000240
000402
02262k

000011

0C03213
052767
005077
105777
012777
016777
042767
i

12777

012777

0oog12

00CC14
052767
00s077
105777
012777

000300
032000

013172

o000
[Swyrengres
WL
[y iy,
L LU
oo

000340
013126
Cl3le4
002704
175136
Oﬂﬂgzﬂ
80810

002000
0130%2

000340
013006
013004
003034

gl3142

013022

175040

012770

ADT10R:

RDTL10B:
RDT10C:

ADTil:

RDT1IA:

ADT!11B:
ADT11C:

ADT12:

03-SEP-76 15:44 PAGE 39
LOGIC TEST :

175256
000340 .

LO3

MOV PS anrcps
BIC 8340
1 A SSF R
-1

MOV 5880 JAFCMN
TSTB anchh
8PL ADTI0A
NOP
BR ADT10C
POP2SP
ERROR
CLR JAFCSR
MOV AFCPS, 3AFCINT
CLR J0FCPS
SCOPE
STATUS=STATUS-40
LVL=LVL-1

N=X+]

,:ET uP INTERRUPT SERVIE LEVEL
;ENABLE INTERRUPTS
:SET PROCESSOR 300 TO &

‘WAIT Fohggzﬁzgn-c ConVERTes

:DELAY 1 MORE CYCLE
:NO INTEﬁRUPT CONTINUE
:RESTORE STACK
+ INTERRUPT OCCURED, ERROR
+CLEAR ENABLE
RESTORE TRAP CATCHER

; CHECK FOR LOOP, ITERATIONS

N0 INTERRUPT SHOULD OCCUR WITH

:PROCESSCR AT PRIORITY §

sAND INTERRUPT ENABLED

Tle:

N=N+1

BIS 340, PS

CLR JAFCSR

TSTB  JAFDBR

MOV IﬂDTlIB AAFCINT
MOV cPs
BIC u 4

BIS 3

MOV cxo ' JAFCSR
MOV aaoob JAFCMN
TSTB  3AF

BPL 907119

NOP

BR ADT1LC
POP2SP

ERROR

CLR JAFCSR

MOV AFCPS, JAFCINT
CLR JAFCPS

SCOPE
STATUS=STATUS-40
LvL=LVL=1

X=X+]

; REFERENCE DESIGNATION

;LOCK OUT INTERRUPTS

:CLEAR CONTROL REGISTER

sRESET DONE BIT

sSET UP LOCAL INTERRUPT RETURN
:SET UP N ERRUPT SERVIE LEVEL
:ENABLE INTERRUPTS

EET PRO?E?EOR 40 T0 S

NABLE

:START A-D CONVERTER

:WAIT FOR DONE

ELAY | HORE CYCLE
TINUE

:NO INTEQRLPT CON

:RESTORE STACK

: INTERRUPT OCCURED, ERROR
:CLEAR ENABLE

‘RESTORE TRAP CATCHER

;CHECK FOR LOOP, ITERATIONS

;AN INTERRUPT SHOULD OCCUR WITH
:PROCESSOR AT PRIORITY

sAND INT

T13:
N=N+1
BIS
CLR
TSTB
MOV

ERRUPT ENRBLED

340, PS
anrcén
JAFDBR
$ADT 128, JAFCINT

; REFERENCE DESIGNATION

;LOCK OUT INTERRUPTS

:CLEAR CONTROL REGISTER

tRESET DONE BIT

:SET UP LOCAL INTERRUPT RETURN
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DZARFRC.

1715
{18
171

171

1729
1781
1782

MACY1l

Pll

002754
it
05008

003012

003054

003086
00305k

003064
003070

003176
003202

003204

003204
003212

7(732)

Q16777

848567
18737

108777
100375
000240
052767
104010
000401

55573

0000C3
000C13

000015
052767
005077
105777
012777
016777
012777
042767
052767
012777
105777
100375
000240
052767
104010
000401
02e26eb
005077
016777
00s077
104001
000100
000002
000014

000016
052767
00s077

09-SEP-76 15:44 PAGE 40
LOGIC TEST

175016

800390
32508

012732

000340

000340
Cl2660
012656
003162
174670

000340

012560
012552
012544

000240
0les3e

012764
196080
477

12745

174746

012874

012546

174SBM

o
i
MOV .5880 gnrcnn
ADT12R: TSTB  QAFCSR
8PL ADTI2A
NOP
E 3 #340,PS
R OR
ADT12C
ADT12B: POPESP
ADT12C: CLR JAFCSR
MOV AFCPS, SAFCINT
CLR JAFCPS
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+1
ADT13: BIS 8340, PS
CLR anrcéa
TSTE  JAFDBR
MOV $ADT 138, JAFCINT
MOV PS . JAFCPS
MOV #100, 3AFCSR
BIC 340, PS
BIS 8140’ PS
MOV $2000, JAFCMN
QDT13A: TSTB  @AFCSR
BPL ADT13A
NOP
BIS #340,PS
ERROR
BR ADT13C
ADT13B: POP2SP
ADT13C: CLR JAFCSR
MOV AFCPS, aRFCINT
CLR JAFCPS

MO3

SCOPE
STATUS=STATUS-40
LVL=LVL~-1

X=X+1
;AN INTERRUPT SHOULD OCSUR WITH

s PROCESSOR AT PRIORITY
tAND INTERRUPT ENARBLED

T1S:

N=N+1
RADTI4: BIS

CLR

8340, PS
JAFCER

;SET UPT INTERRUPT SERVICE LEVEL

ENIBLE INTERROGS.

3559 SCBSSOR PR*QRITY T0 4
sWAIT FOR DONE

;DELAY 1 CYCLE

;NO INTERRUPT, ERROR
;GO TO LOOP CHECK
sRESTORE STACK

:CLEAR CONTROL REGISTER
:RESTOR 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

;NAIT FOR DONE

;DELAY 1 CYCLE

:NO INTERRUPT, ERROR
:G0 TO LOOP CHECK
*RESTORE STACK

:CLEAR CONTROL REGISTER
:RESTOR TRAP CATCHER

;CHECK FOR ITERATIONS, LOOP

; REFERENCE DESIGNRTION

:LOCK OUT INTERRUPTS
sCLEAR CONTROL REGISTER
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003216
003zee
003230
003236

kR

003324
003330

003332
003332

003340
003344

003460

108777
012777
016777
012777
845?87

52767
012777
105777
100375
000240

005077
104001
000040
00000!
000015

000017
052767
00SC77
105777
012777
016777
012777
042767
052767
012777
105777
100375
000240
052767
104010
000401

Vidirg

000016

000020

NO3.
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012530
003310
174542
000100
88 34

10
002000
012456

000340

Qle432
0la424
012416

000340
012404
012402
003436
174414

002000
012330

000340

012304
012276
012270

OO0
P
nuMnru
oo
Qv
W of g N =

174524
174516
012470

174472

012420

01227¢

ADT14A:

ADT148:
RDTIHC:

ADT1S:

ADT1SA:

ROTIEC:

TSTB  2AFDBR
MOV $ADT14B, JAFCINT
MOV PS, dAFCPS
MOV 2100, 9AFCSR

IC 340, PS

1S 8100’ PS
MOV 82000, JAFCMN
TSTB  PAFCSRA
BPL ADT14A
NOP
BIS #8340, PS
ERROR
BR ADTI4C
POP2SP
CLR JAFCSR
MOV AFCPS, aAFCINT
CLR JAFCPS
SCOPE
STATUS=STATUS-40
LvL=LVL-1 ¥
X=X+1 :
AN INTERRUPT SHOULD OCCUR WITH
:PROCESSOR AT PRIORITY I
:AND INTERRUPT ENABLED
Ti6:
N=N+l
BIS 340, PS
CLR JRFCSR
TSTE  JAFDBR
MOV $ADT15B, JAFCINT
MOV PS, JAFCPS
MOV #100, 9AFCSR
BIC £340’ PS
BIS $40, PS
MOV 82000, JAFCMN
TSTB  @AFCSR
BPL ADT15A
NOP
BIS #340,PS
ERROR
BR ADT1SC
POP2SP
CLR JQFCSR
MOV AFCPS, 3AFCINT
CLR JAFCPS
SCOPE
STATUS=STATUS-40
LVL=LVL=-1

X=X+1

:AN INTERRUPT SHOULD OCCUR WITH
;PROCESSOR AT PRIORITY O

:AND INTERRUPT ENABLED

T17:
N=N+1

;RESET DONE BIT

;SET UP_LOCAL £NT§RREPT RETURN
;SET UPT INTERRUPT SERVICE LEVEL
;ENRBLE INT RFRC%

;ENABLE INTERRUPTS

; SET PROCESSOR PRICRITY TO 2

i START _A-D CONVERTER
;WAIT FOR DONE

;DELAY 1 CYCLE

:NO INTERRUPT, ERROR
:60 TO LOOP CHECK
‘RESTORE STACK .
:CLEAR CONTROL REGISTER
tRESTOR TRAP CATCHER

;CHECK FOR ITERATIONS, LOOP

s REFERENCE DESIGNATION

:LOCK OUT INTERRUPTS

:CLEAR CONTROL REGISTER

:RESET DONE BIT

:SET UP LOCAL INTERRUPT RETURN
:SET UPT INTERRUPT SERVICE LEVEL
;ENABLE INTERFACE

tENABLE INTERRUPTS

:SET PROCESSOR PRIORITY TO I
:START A-D CONVERTER

‘HAIT FOR DONE

;DELAY 1 CYCLE

:NO INTERRUPT, ERROR
:G0 TO LOOP CHECK

;RE?;SRE STACK

;CL ONTROL REGISTER
;RESTOR TRAP CATCHER

;CHECK FOR ITERATIONS, LOOP

;REFERENCE DESIGNATION
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" ADT16:

RDOTLER:

QDT1EB:
ROT18C:

RDT20T!:

RCT20RA:

RuINTJ:
0T1208:

MxXT1:

+LOCK OUT INTERRLPTS
:CLEAR CONTROL REGISTER
:RESET DONE BIT ,
AFCINT :SET UP LOCAL INTERSUPT RETURN
:SET UPT INTERRLPT SERVICE LEVEL
' 390'85 ENABLE TN TERRLETS
SIC 834 okl
80,° .SET PROCESSOR PRIORITY TC O
MOV 82000, JAFCMN :START A-D CONVERTER
ST JRFCSA ‘WAIT FOR DONE

BPL ADT16A

NOF DELAY 1 CYCLE

81¢ 40, PS

ERROR :NO INTERRUPT, ERROR

= ADT16¢ 150 T0 LOOF CHECK
POP2SP :RESTORE STACK

CLR JRFCSR :CLEAR CONTROL REGISTER
gog gggggganrcxnr :RESTOR TRAP CATCHER
EE0PE .CHECK FOR ITERATIONS, LOOP
STATUS=STATUS-40

Lvi=slvi~-l

X=X+l

:TEST FOR INTERRUPT ON INTERRUFT ENRSLED
{AFTER DONE SET AND PROCESSOR PRICRITY=0

T20: ;REFERENCE DESIGNATION
N=N+l

S #340,PS sLOCK QUT INTERRUPTS
Ao $ACINTT JAFCINT :SET UP LOCAL INTERRUPT RETLSN

MOV PS. JRFLRS :SET UP INTERRUPT SERVICE LEVEL
3IC 8340, °S

MOV 82000, 3AFCMN
7STB  AFCSRA

;ALLON INTERRUPTS
:START R-0 CONVERTER
:WRIT FCR DONE

BPL ADT20A .
MOV 8107, JAFCSR -ENARBLE INTERFACE
87 40, PS e s ERRue TS

8 s sLVLA I U=
engon B ‘é%ﬂ??ﬁﬁET DID NOT OCCUR, ERROR
ggpasp e :RESTORE STACK, INTERRUPT QCCURE
CLR JAFCSR tCLEAR CONTRCL REGISTER
go; gsgggéanrcxnr ‘RESTORE TRAPCATCHER
SEopE . .CHECK FOR ITERATIONS, LOOP
‘MULTIPLEXER LOGIC TESTS
SVERIFY 955 DONE IS EET BY
:STARTING MULTIRLEXER
T21: +REFERENCE DESIGNATION
Nz=N+l

BIC 834C,PS :LOCK OUT INTERRUPTS
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MACY1L 7732}
LOGIC TEST

C.Pil

903“56

003770

O.ﬁal&
004020
CeN

004108
004lle

08037
SRaes

108777

Q040M
0CS26?
Dﬂ‘gTE
125010

104001

000023
042767
00507

00$777
100401
104010
105777
10037%
005777
100001
104010
00S777
104001

10037
QoE777
5401

1”4010
008777

luﬂccl

COM

09-SEP-T] 1S:44 PRGE 43

Q11714
012014

318818
012000
011666

0l1784

LS
CLR DELRY uLERR TIMER -
CLR JAFCSR 1CLEAR CONTROL REGISTER
ELR SRFEHN F;EQR HQINTSNQNES REGIS EF
LR AFCAR RT MULTIPLEXER TIMING
1578 JRFCSR sWAIT FOR DONE
BMI MXT1B
INC DELRY ;O0NE _NOT SET, UPDATE TIMER
BNE - MXTIR s CONTINUE
;RROR :DONE_DID NOT ?ET BEFORE TIME OUT, ERRCR
ST JRFDBR :CLEAR DONE
SCOPE , s CHECK FOR ITERR’IONS LCOP

: TEST FOR CONTROL REGISTE. BUSY
+BIT SET BY STRRTING MULT IPLEXER
tAND FCR BUSY BEING CLEARED BY A-D DONE

raﬁ‘l REFERENCE DESIGNATION
BIC 8340, PS «LOCK OUT INTERRUPTS
(LR 3RFCAR :START MULTIPLEXER

15T JAFCSR :1s BusY BIT SET

8MI MXT2R

ERROR -BUSY NOT SET, ERROR
TST2  JAFCSR :WAIT FOR DONE

g5 MXTZA

TST JAFCSR D10, BUSY CLERP

BPL _ MXT2B :WWHEN DONE WAS SET
ERROR ;BUSY STILL SET, ERROR
TsT 2QFOBR CLERR DONE BIT

SCOPE IFEST FOR ITERATIONS.

:TEST FOR MRINTENANCE REGISTER BUSY
:BIT SET BY STARTING MULTIPLEXER
:AND FOR BUSY RESET BY A-D DONE

;agil +REFERENCE DESIGNATIO!
BIC ‘8340, PS -ENABLE INTERRUPTS
CLR . JAFCSR :CLEAR cow*no. REGISTER
ST JAFDER .»LERR D0 n;
CLR 9AF CAR :START MUL IPLEXER
ST RFCMN :15 BUST SET
BMI MXT3R
RROR :B §» NOT SET, ERROR
STE  2AFCSR :WRIT FOR DONE
BPL MXT3R
3 DAF CHN ;WAS BUSY CLEARED
8PL MXT3B :WHEN DONE SET
ERROR :BUSY STILL SET, ERROR
ST JAFDBR :CLEAR DONE BIT
SCOPE .LHEsK FOR ITERSTIONS, LQ0R

:COES BIT 11 OF MARINTENANCE REGISTER
s INMIBIT MULTIPLEXER TIMING




DO4

RFCll  MRCYLL 27\7.}@‘: gi-SEP-T‘S 1S:494 PRGE M
v '

D2RFRC.PIL LOGIC TE
1333 | :
1940 004114 . T2y: s REFERENCE DESIGNATION
%9:1 004114 T, 00340 173854 MXTH N?N‘l 40,PS NABLE INTERRUPT
i - 7 XTH: 3 -
ig:g ﬁﬁqi 2 83&0.; 81{328 gtﬁ g§{§$n :ELEEE génEROL RECISTER
1948 88:1 8?39?? 854368 011818 MOV £4000, 2AF CMN Es§§ TIMING INWIBIT
1946 004140 008077 O011610 CLR JAFCAR :START HULT%PLEXER
1847 0O4!84 005777 011800 157 JRFCSR +1S BUSY SE
1948 (00415C 100001 BPL MXTHR
1849 004182 104010 ERROR :BUSY SET, TIMING NOT INMIBITED
1350 008184 2108?77 011578 MXT4R: TST 2AFCMN 15 MAINTENANCE BUSY SET
1881 004180 100001 3PL MXT4B
1853 Q004162 104010 ERROR +MAINTENANCE BUSY SET, ERRCR
1353 004189 005267 01145 MXT48: INZ - DELAY : UBDATE TIMER
185§ 004170 001378 BNE  MXTu8
1965 00417z 108777 011832 TST8  2AFLSR :1S DONE SET
1358 004176 100003 8PL - MXT4C
1857 00200 104010 ERROR :DONE SET, ERROR
1968 Q04202 00ST?T D11S4e TST JAFDBR :CLEAR DONE BIT
iggg 004206 104001 MXTHC: SCOPE :CHECK FOR LOCP, ITERATIONS
1961
1363 :RUN A COUNT PATTERN THRU THE CHANNEL RDDRESS REGISTER
iggg :AND VERIFY THAT ALL PATTERNS CAN BE SET AND CLEARED
1365 Q0N210 T2S: :REFERENCE DESIGNATION
1888 00002¢ N=N+1
1967 008210 042767 000340 173%e0 CAT2:  BIC 8340, PS :ENABLE INTERRUPTS
1968 004216 012777 004000 011532 MOV 84000, AFCMN :SET TIMING INHWIBIT ..
186§ 004224 005077 011520 CLR JAFCSR :ZLEAR CONTROL REGISTER
1870 004230 005777 011316 TST JAFDBR :CLEAR DONE |
1371 004234 005005 CLR RS :CLEAR EXPECTED RESULT
1872 00u23% 011812 ¢LR JRFCAR :START AT O
1373 004242 032705 004000 CAT2A: BIT #4000, RS +EXCLUDE BIT 11 FROM TEST
187§ (00«24 001402 BEQ CAT2B
t3oz °g3§§5 00 4 Pt CAT2R ?QQ agooo.ns EXCLUDE BIT 15 FROM TEST
e ol & ‘ H - :
1375 Oousge 1004ss BT CATZE _
1§78 004260 0S0S77 011470 CAT2L: BIS RS, JAFCAR +SET CHANNEL ~ 'RESS REGISTER
1379 004284 017704 011484 - MOV JRFCAR, RY :READ CHANNE  _DRESS REGISTER
1820 004270 (020504 _ CMP RS.RY & . :ARE gxpecr v AND RECEIVED
1981 004272 001403 BEQ catac :REGISTERS THE SAME
1882 004274 104000 - ERRORC : CHANNEL ADDRSS
1882 004276 104002 SCOPEF :CHECK FOR LOOP ON SAME DATA
1385 %9300 89'4260 CAT2L ,
18985 004302 0ON0S77 011446 CAT2C: BIC RS, JAFCAR :CLEAR SELECTED BITS
138 004306 005777 Oliy«2 ST AECAR :WERE SELECTED 8ITS CLEARRED
1587 83:312 001403 BEG CATZD
1988 14 104010 ERROR : CHANNEL ADDRESS ERROR
1983 004316 104002 SCOPEF :CHECK FOR LOOP WITH SAME DATA
1330 004320 (00%2&0 CAT2L
1841 00s322 CQse0S CAT2D: INC s : UPDATE DATA PATTERN
;ggg 004324 104001 CRATSE: SCOPE :CHECK FOR ITERATIONS, LOOF
'Sy X
1354
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AFCI1  MACYLL 37(732) (09-SEP-T&  15:44 PAGE 45
D2RFRC.P1L LOGIC TEST
;ggg -DATA REPEATABILITY TEST PARAMETER SETUP
§9,7 oo:sgg 012787 o??oox 011440 REPETE: "E& 85 gPFLG :QECEETPgONTEOL ; INTERRUPTS
1333 Sﬁnga g8§3§$ 11333 ELR EC§N$L : LERR ERSSR ggﬁursns
2000 004344 00S0e? 011332 CLR ECONTH
3001 004350 012767 O0O43SE 011412 MOV SREPETP, CPRET +SET UP CONTROL P PETURN
5002 094356 10N02% REPETP: DISPAT :GET KEYBOARD COMAND
2003 360 86“112 REPLST :POINTER TO COMMAND LIST
3308 004362 00077 BR REPETP :GET ANOTHER COMMAND
2005 O0043e4 012777 000100 011386 REPETA: MOV 8100, 3TKCSR sENGBLE KEYBOARD INTERRUPTS
006 008372 Di27e7 0Is162 011364 MOV SREPPAR, POINTL :GET INITIALIZATION PARAMETERS
=ggg 420 86?30 011260 REPETC: MOV POINTI,RO :GET PARAMETER TO BE INPUT
2 04 71 ST (RO) +IF 0, INITIALIZATION IS FINISHED
2009 0Ow40& 001812 BEQ REPETB :5TARY TEST
010 004410 S:S?us 673352 MOV S, -(SP) :PUT PRESENT PROCESSOR PRIOCRITY ON STACK
011 004w4is 012746 009924 MOV sREPTRN, - (5P) :PUT SUBROUTINE ROUTINE RETURN ON STACH
2012 00420 000170 002030 IMP 3(RO) :G0 TO SUBROUTINE
3013 D0ws24 062787 000002 011232 REFTRN: ADD 82, POINT! : UPDATE POINTER
2014 004432 000762 BR REPETC :CONTINUE INITIALIZATION
ggig 004434 012777 000100 011316 REPETB: MOV 100, JTKCSR :ENABLE KEYBORRD INTERRLPTS
gg;g DATA REPEATABILITY TEST
2019 Doww42 0OS0E? 011340 REPETR: CLR REPFLG :CLEAR AVERAGE FLAG
z020 004446 005087 011222 CLR PRSSC :CLEAR PASS COUNT
2021 0044S2 005087 (11212 CLR ECONTL :CLEAR ERROR COUNTERS
5052 0044Ee 008087 011210 CLR CONTH
2023 004482 109003 TYPE - TYPE “R™ TO INDICATE
2024 ODO44EN 013514 MR :THAT TEST HAS STARTED
2096 Do 005767 011314 REPET: 7TST REPFLG tHAS AVERAGE BEEN TAKEN
z 004472 001002 BNE REPETS :NO, GET AVERAGE FOR EACH CHANNEL
2027 004474 004767 DOO414 JSR PC,REPAVG :GEY AVERAGES FOR EACH CHANNEL
sggg 00NS00 012767 000184 011154 REPETS: MOV 2100, CNTRS :SET UP FOR 100 PASSES
2030
Eﬁ%é :INPUT 1 SAMPLE ON ERCH CHANNEL
25 ORER WM B MuE VUL Ml LSS Ap g s
5335 00 3?5757 811%13 8:1135 MGV annr:8n134 ;cgr COUNT 5: cuﬁnnefé TC BE TESTED _
2038 004830 01573; oiiaos 011126 nez sggzgg.poxnrx ‘EETgEP~SS¥EEERRF°? ;ggﬁass OF INDIVIDUAL SAMFLE
H (9
5835 88:?33 832377 8115?3 LR gannn ;CLEAR nnxurznnnfg Sscxsrzn
2033 004546 016777 011100 011200 REPET2: MOV OUTCHN, JAFCAR SELECT FIRST CHANNEL
3040 gy 105777 011170 REPET3: TSTB am§n :WAIT FOR DONE FLAG
SP4b DOuEs OI7HP O11ied 01107 BoV  SAFGSR. JPOINTL RERD AuD BUFFER. STORE DATA
2835 38:258 8627&7 86563& 8118&5 ADD 82 goxﬂ?x t INCREMENT STORRGE POINTER
2044 004576 00S267 D110S0 INC outchN ;éncsgnsnr CHANNEL TQ BE SAMPLED
2045 004e02 005367 011082 DEC CNTRY :DECREMENT CHANNEL COUN
%839 004606 0013%7 BHE REPET2 :CONTINUE IF NOT DONE
Eg:g ;COMPARE SAMPLE AND AVERAGE FOR SAME CHANNEL
£
5723 004810 012767 DIESO4 011046 MOV $DATARB, POINTI :SET UP POINTER TQ AVERAGES
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e
0Qu4b32
BeuEa

0C4650
Se

0CS0M0
00s0s2

010734
000100

011014

C10886
Qi0esee

010644

10636
10634

§

[
P—oh-wp o

iE
012

010756
010782

172822

001156
001182

REPETH:

REPEHA:
REPEYB:

REPENC:
REPETS:

REPERR:

REPET?7:

REPORT:

FOY

15:44 PRGE 46

HSV 8QHTR§ PO*NTE

i3k UB EINT-OF  CompRRTE o

MOV
MOV LOCHAN' ourcnn 1SET up CHRNNEL nunasn FOR ERRCR REPCRT
MOV PO Nré gsr E EH #

SUB PO NT UMBTR FOR THMAT CHANNEL
ST ‘GET QBSOLUTE VALUE OF DIFFERENCE
8GE REPEHQ |

NEG RY

MOV ADRES,R! : CORRECT DIFFERENCE

ROR Rl ‘BETWEEN AVERAGE AND SAMPLE

ggé REPEHC :FOR A-D RESOLUTION

3R REP 4B

CMP ERES ; COMPARE oxrrsnzncs TO PRESET

BGT REP RR 3n£ E Qérr§nsnc »LIMIT, ERROR
ADD QINT! ~ UPDATE'POIN 0 AVERAGE

ADD aa POINT2 :UPDATE POINTER TO SAMPLE

INC outcHN . :UPDATE CHANNEL NUMBER

DEC CNTRY , oscnsnsnr CHQNNEL COUNT

BNE REPETH +CONTINUE IF NOT O

DEC CNTRS : DECREMENTTEST COUNT

. BNE REPET! ‘TAKE ANOTHER SET OF SAMPLES IF NOTO
INC PASSC :UPDATE PASS COUNT

 BIT 8100, SUR :IF SWOe=1
BNE RePet :SUPPRESS TYPING “REPET™
TYPE :TYPE “REPET™ TO INDICATE
MREPET 2 :THAT 100 TESTS HAVE BEENN

BR REPET :ON EACH CHANNEL; CONTINLE

;REPERTABILITY ERROR, TYPE CHANNEL, AVERAGE, SAMPLE

ST CRFLG :IF CONTROL R FLAG IS
BNE REPET? :SET, DO NOT PRINT ERROR
§consc :0UTPUT CHANNEL NUMBER
QUTCHN .

MOV 3POINT1,DATAL :GET AVERAGE FOR CHANNEL
MOV JPOINT2,DATA2 :GET SMAPLE ON THAT CHANNEL
gccacc :OUTPUT

DATAL

DATA2

3R REPETS s CONTINUE

INC ECONTL uponrs ERROR COUNTER

BPL REPETS + CONTINUE

CLR CONTL :CLEAR LOW _COUNT

ING CONTH :UPDATE HIGH COUNT

ER REPETS iCONTINVE

; REPORT ERRORS AFTER CONTROL R

TYPE | : TYPE “PRSSES"
MPASS
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RECI1  MACYLl 27(732) 09-SEP-7& 15:44 PAGE 47
DZAFAC.P1IL LOGIC TEST |
2107 0OS044 104027 BCDASN - . OUTPUT NUMBER OF PRSSES
2108 00S0v& 000001 1
5*09 D020 0135?3 $$§5° TYPE "TOTAL ERRORS"
£1) B5eReS ATEN NERECR -
2112 005056 005767 010610 15T ECONTH + IS HIG COUNT 0
2113 °8&337 358 REPOR]
g;ig § 104023 ASO :CONVERT LOW AND HIGH COUNTS
116 0OSOBE 00000: é | :AND OUTPUT
2117 005070 0lSe72 CONTH
2118 00S072 104023 - BCDASC
2113 005074 000001 1
Eiau DDEE?B 013370 ggoan REPOR2 CONTINUE
clsé 8831 ?8408? REPOR1: BCDASN :OUTPUT LOW COUNT
aiaa 008104 ouoggx lc -
Fee gy

gigé z?ﬁ 86315 177242 REFOR2: §n8 REPETP :GET NEW COMMAND
2127
gigg : INPUT AVERAGES FOR REPEATABILITY TEST
5139 33511“ 0157;; 00001 010664 REPAVG: MOV 8! REPFLG :SET AVERAGE TAKEN FLAG

131 122 00so 10622 CLR JRPCER :CLERR CONTROL REGISTER
2132 005126 005077 010e24 CLR DRFCMN :CLEAR MAINTENANCE REGISTER
2133 008132 012704 O1E504- MOV sDATAS, RY :SET UP PCINTER TO STORE AVERAGES
2134 D0OS13€ 01 7% 010574 MOV HNCNT . R3 +3ET R OF AVERAGES TO BE TAKE
213 00S14e 077 010602 CLR AFCSR :CLEAR CONTROL REGISTER
2136 00S146 005077 010604 . CLR QFCMN :CLEAR MAINTENANCE REGISTER
513? gggxsa 005024 REPAVA: CLR (RY)+ :CLEAR AVERAGE TABLE

138 1S4 005024 CLR (R4 )+
5139 00SiSe 005303 DEC R3
2140 075180 1;74 BNE REPAVA
2141 005162 Q16767 O0Q10S14 010472 MOV SAMPLE , CNTRS :GET NUMBER OF SAMPLES FOR EACH CHANNEL
2142 005170 016767 010542 010462 REPAVI: MOV CHNCNT . CNTRY :GET CHANNEL COUNT
2143 005176 012704 016504 MOV sDATAB. B4 :SET UP POINTER FOR AVERAGE STORAGE
2144 005202 016767 81051g 010442 MOV LOCHAN. QUTCHN ‘f‘f nognss; OF FIRST CHANNEL
2145 005210 767 010472 010434 BIS LOGAIN. OUTCHN :GET GAIN FOR SAMPLING
2148 005216 016777 010430 010530 REPAVB: MOV OUTCHN. 9aFCAR :SAMPLE THE CHANNEL
2147 008324 105777 010520 REPAVC: TSTB  3AFCSR ‘WAIT FOR MULTIPLEXER
2148 008230 59936? BPL REPAVC 270 rrurgn
5148 005332 017703 010514 MOV 2AFDBR, R3 :READ A-D CONVERTER BUFFER
2180 008236 062703 020000 ADD 20000, R3 :SCALE UP TO COREE
axgé Eo4g 823533 CLEVNZ :FOR NEGATIVE VALUES
21 ADD R3, (R4)+ :FORM PARTIAL SUM
2183 : c24 ADC (RY)+
2154 7 01037 52% UTCHN :60 TO NEXT g L
51 ooeseo 00135; —— BNE e Pave NG, SAPLE NEAT CHANNEL
3 262 078387 010374 8 CNTRS :ARE §§r MPLES TAKEN
5125 Doeste 001340 © BNE  REPAV] O~ GET MORE |
=123 855370 01&783 gigy42 010362 MOV CHNCNT, CNTRY :RL% snnp%za gon; GET CHANNEL COUNT
3 0S276 012704 0l€s04 MOV $0ATARB. Ay :GET POINTER TO TATALS
%‘Eé 008 30¢ ﬂzs?E; 16204 MOV $0RTARE R3

162 005306 D1E7 10370 010176 REPAVD: MOV SAMPLE ,DIVIS :SET UP TO GENERATE AVERAGES
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MACY1l 27.732)_ 03-SEP-TE 15:44 PAGE 48
P11 LOGYC TEST

00S314 Q12467 010166 MUV (R4)+,DIVIDL :GET GRAND TOTAL FOR CHANNEL
00E320 012467 010184 MOV (R4)+,DIVIDH

38533“ 6823%5 ggxxou :DIVIDE PY SAMPLES TO GET AVERAGE

& ? 010156 REMAND ‘ROUND OF RESUL
3 oggr ? 010182 18T REnnn
0 1004 BMI REPAV
005340 026767 010144 010334 SMP REMAND , SAMPLE
002402 LT RE nvu

055553 005267 010132 REPAV3: INC Quo

008354 16276r 020000 010124 REPAVY: SUB caoooo ougr :CORRECT SIGN OF RESULT

005362 (36767 010344 010118 BIT DBIT,4L0 :CORRECT AVERAGE FOR

008370 101406 BEQ qspnvs :A-D RESOLUTION

005372 066767 010334 010106 A0D ADBIT,QUOT

005400 O4e7e7 010330 010170 _ BIC nonsx QUOT

008406 016723 010074 REPA\VS: MOV QUCT, IR+ :SAVE AVERAGE

JS412 0O0S3e7 010242 DEC CNTRY ‘ALL AVERAGES COMPUTED
00S41€ 0012333 SNE REPAVD :1F NOT, CONTINUE
00520 000257 RTS e :RETURN
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00S426
00S432
005436
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00505?

000002
0000aG
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09-SEP-76 15:44 PAGE 49
"A=D CONVERTER CAL

00
002000
00C0o01
173660

0i02eH
00004C

coocl1o

010300
010302
010272
010288
01025¢

172054

172034

.SBTTL A-D CONVERTER CAL

;A-D CONVERTER CLAIBRATION
TYPE
MR

CLR CPFLG
CRFLG

MOV IRDCRLI JRFCINT
JRFCPS

: MOV #100, dTKCSR

MOV #4000, JAFCMN
MOV 100, JAFCSR
CLR PS
MOV 2000, JAFCMN
WAIT
BIT 81, SWR
BEQ ADLAL 1
INP MONIT

: MOV JAFDBR, RO
BIT #40, SWR
BNE _ RDCALT
RES:
RTI |
: MOV %0, ADCALN
?crnsc
ADCALN
RTI

RDCALN: 000C00

iHiat Test 18 AGRNING

s IGNORE CONTROL P AND
:CONTROL R INTERRUPTS
:SET UP INTERRUPT VECTOR
:AND PROCESSOR STATUS
:ENABLE KEYBOARD INTERRUPTS
tINHIBIT MUX TIMING
ENQBLE AFC INTERRUPTS
:CLEAR PROCESSOR STATUS
:START A-D CONVERTER
‘WAIT FOR INTERRUPT

+IF SWOO=1, RETURN TO
+KEYBOARD CONTROL
‘RETURN TO MONITOR

:GET DATA
:DISPLAY OR TYPE OUT DATA

;DISPLAY DRTA

:SET UP FCR TYPEOUT
:GOTO TYPEOUT ROUTINE
iWORD COUN

:JATA TO BE TYPED
:RETURN
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177676
007744
007676
010022

010202
010200

171720

010026
010026

010010

.SBTTL

AMCAL :

AMCALP:

AMPGO:
AMPC!L:

AMPC2:

AMPGO1:

AMPGO2:

HIOUT:

AMCAL

JO4

;SWITCH GRIN AMPLIFIER CALIBRATION

MOV

8AMCALP, CPRET
#1,CPFLY
CRELG

SYSUNB, OUTCHN
#100, atkCsR
JAFCAN

#70000,LOGRIN
#50000, HIGAIN
AMPGO1

30000, LOGAIN
HIGAIN'

LG
Hlogr
LOGRIN, RS
OUTCHN' RS
RS, 9AFCAR

£20000, R3
R3

AMPGO
HIGRIN, RS
QUTCHN, RS

GFLG
HMPGO2

EE; UP CONTROL P

INGNORE CONTROL R INTERRUPT

;GET ADMRESS OF AMPLIFIER

:TYPE "k’ TO INDICATE THAT TEST IS RUNNING

;GET RDDRESS OF AMPLIFIER
:ENRBLE KEYBOARD INTERRUPTS
;ENABLE MUX TIMING

:DISABLE MUX INTERRUPTS
sCLEAR HIGH GAIN FLAG
:ENABLE INTERRUPTS

; IFSW10=1, DO GRINS OF

:50 AND_1000
SETUP FOR GRINS OF
1 AND 20
SET GRIN AND RDDRESS AMPLIFIER
sSET UP FOR GRINS OF
:E0_AND 1000
: HAS HIGHER GRIN BEEN DONE

IF NOT
sbn cnln FLAG

s T UP 10 DO LOW GAIN

:SET CHANN

: ADDRESS nnPLIF

ER
WAIT FOR CHANNEL TO SETTLE

:00 NEXT GRIN
;00 HIGH GRIN




KO4

RFCI11  MACY1l 27(732) 09-SEP-76 1S5:44 PAGE SI

DZRFAC.P11 MONOT
2262 .SBTTL MONOT
2263
2264
gggg :A-D CONVERTER MONOTONICITY TEST
2267 005355 104003 MONOT: agps
{ i
SE§§ 88?;? 8633&; 019995 cts g;FELG CLERR Egag$nnss§ngg FLAG

Il -]

71 88???5 883857 887774 ELR CRFL ég ? SL ?tRRUPTg
2272 006002 00S077 007742 CLR JAFCSR ISABLE nrc INTERRUPT
2273 008006 012777 000100 007744 MOV 100, aTKCSR :ENABLE KEYBOARD INTERRUPTS
2274 006014 00S0e7 171756 CLR PS :ENABLE INTERRUPTS
2275 008020 012777 004000 007730 MOV #4000, 3RF CMN :DISABLE MUX TIMIM
2276 006026 012777 002000 007722 MONOT1: MOV £2000 9AF CMN :START A-D CONVEF
2277 006034 105777 007710 MONOTR: TSTB  2AFCSR :WAIT FOR DONE
2278 0068040 100375 BPL MONOTA
2279 006042 017767 007704 000106 MOV JAFDBR, DATAL :SAVE FIRST CONVERSION
2280 0060S0 012777 002000 007700 MONOT2: MOV #2000, JAF CMN :START A-D CONVERTER
2281 006056 105777 007666 MONOTC: TSTB anr CSR *WAIT FOR DONE
2282 006062 100375 BPL MONOTC
2283 00606M 017767 007662 000086 MOV anroaa DATA2 :SAVE SECOND CONVERSION
2284 006072 016701 000060 MOV 1,R1
2285 006076 166701 0000SE SUB onrna R1 : COMPARE CONVERSIONS

005102 100001 BPL MONOT3 :GENERATE ABSOLUTE VALUE
2287 006104 (00S40l NEG Rl :OF DIFFERENCE
2288 006106 020167 007616 MONOT3: CMP R1 ngass xs oérrensncs>+on
2289 (006112 00341% BLE MONOTO
2290 006114 00S767 007660 TST TYPFLG YES ERROR
2291 006120 00100S BNE MONOTH
2092 006122 104003 TYPE
2293 006124 013634 EMONOT
2294 00Bi2e 012767 000001 007644 MOV ‘1, TYPFLG
2295 006134 104005 MONOTY: OCTRSC :OUTPUT VALUES OF SAMPLES
229 006136 2
2297 Q006140 006156 DATAL
2298 006142 006160 DATA2 !
2299 00&l44 000730 BR MONOT1 :RESTART AND RESYNC
538? 006l4e 016767 00000E 000002 MONOTO: MOV DATA2, DATAL :NO ERRCR, SET UP FOR NEXT SAMPLE
2302 008154 000735 B8R MONQOT2 : CONTINUE
2303 006156 000000 DATAl: O
2304 006180 000000 DATR2: O
c30S
2308
2307
5383 MULTIPLEXER TIMING ADJUSTMENT
2310 00Bl62 104003 MXTIM: TYPE
2311 00eleM 013514 MR
2312 006166 00S067 007602 CLR CPFLG : IGNOR conrnog
2313 008172 00S0e? 007600 CLR CRFLG :+CONTROL P INTERRUPTS
2314 006176 00S077 007554 CLR JAFCMN tENABLE MUX TIMING
2315 006202 005077 007842 CLR JAFCSR :DISABLE MUX INTERRUPTS
2216 00e20e 012777 000100 D0O7S44 MOV 100, ATKCSR s ENRBLE KEYBO D INTERRUPTS

2317 0O0tel4 COSOe? 1715%B CLR PS :CLEAR PROCESSOR STATUS
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Q03012
08952%

MXTIMI:
MXTIMA:

DELAYI:

MOV
CLR
DEC
BNE
BR
10C0.

SRECAR' "
RS

MXTIMA
MXTIMI

LO4Y

SET UP TIMER
E§§AR¥ MUX

s STALL

s CONTINUE
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Pll

006240
006246
006254
006260
006262
006264

006265
006274

e’ (732)
DECODE

815?6?
12767
00S067
104017
104003
013514

012767
005067
012777
012777
016777
032777
001012
032767
001002
104003
013704

013674
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06260
00001
007516

004000
171476
000100
004000
007360
000001

020000

0400co

007316
000002

02C000

007366
0074Se
007442
007432
007426

171230

171214

007370
007364

1711866

.SBTTL DECODE

MO4

; RDDRESSS DECODING TEST

DECOD: MQV
MOV
CLR
SURD
TYPE
MR

MOV
CLR
MOV

DECODR: gOV

DECODP:

M
DECOARL: BIT
CECODB: gOV

MXBRD

CDECODP¢CPRET
CRth

#4000, CNTRS
PS

#100, ITKCSR
#4000, JAFCMN
SYSUNB, JAFCAR
81, JAFCMN
DECODB
£20000, SKR
DECOA!’

#40000, SkR
ECODA

D
'SYS%NB JAFCAR

EMN
oséooc
$20000, SWR
DECOBL’

;SET_UP CONTROL P RETURN
:ACCEPT CONTROL P INTERRUPTS
: IGNORE_CONTROL R INTERRUPTS
;GET SYSTEM UNIT ADDRESS

s