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PAGE 2
READ THIS DOCUMENT PRIOR 7O RUNNING PROGRAM!

iy ABSTRaADT

Thia program performa basle tests om the Input/Output
sontrol Jeale and muitipjexer, The analog ¢tests are
deslgned te provide a means of callbrating the converter and
eheeking eonversion parameters’

2, REQUIREMENTS

2.1 Egulipment

POP=8/E with 4K eoefe, ASRII tefetyse, ADBE AeD Converter,
{AMBE Myltiplener aptlanal), Adlustadle HTgh Quallty Ve|tags
Saures (B,01% or bettar, Z out <1,8chm),

NOTE? To run MONOTINICITY TESY, a wave form
gemerader, sine or ramp, must be used,

2,2 Storage
MaTndes rosides [n jecatTons 9808-4177,

2,% Preliminary Programs

All baale CPU and tejetyps Malndecs must have bees run
syscesafuylly,

NOTES If sxtsrna| emabis utl|lzTmng the DK8=E REAL
TIME CLOCK ls to be rum, the Malndec for the
DKBeE must bs successfylly run flrst, In
addltlan, VCBeE Control Tests must be run
prlor to speclal LAB=E SYSTEM CHECK routlne,

3, LOADING PROCEDURE

The blmary loader Ts used %o |oad the program,
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USAGE PROCEDURE

sea8EE SPECIFICATIONS FOR MAXIMUM VOLTAGE [NPUTS!lees

#45 INSURE THAT TELETYPE IS ONeLINE,#w®

°

Ay

1oy

CONTROL SWITCHES

SWO = Suppress errpr messages and "END LOGIC
fEST" message

SHi « Halt on errop with PC displayed In AC,

SW2 = 8cops |oep overrlde to exlt from loep en
error and permlt eontTnuance of test,
Alse halts with converted word In AC for
EXTERNAL ENABLE when there Is mo error,

SH3 = Enabjes hait durTng callbratTen routine,
Gonverted word s dleplayed Tn AC,

8Hé » Must be set to run EXTERNAL ENABLE test,

SHS o Aliows operabor to exp|Telty select any

ane of %he legle routines,

Nerma| start For sontPol jogle tests,

1, LOAD 280,

2, Ppess CLEAR then CONTINUE, WALT wlll occur,

3, Seleot cptlons From switohes #,1,2,5,

4, 1% SW3 Ts present (1), select test from SWBa11,

5, Press CONFINUE,

NOTEY wWith Sy5 dowm and SW2 ups any errof wll| be
repofted once; then pregram wl|l centinue to
next test,

Seope Loop

LBAD 281,

plase low order 8Tx bTts of 107 65xx Tn SWé=11,

Press CLEAR, tnen CONTINUVE,

NOTE: 10T may be resselected whlle runnlng,
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DYsplay Converted value s AC,

¢

1, Apply veltags to Aw=D SCLITIAT L Tnput or

proamp | 17 Ters’
2, LDAD 2pe2,

¢

3, 1t a MALY after converslon 18 deslred, select SW3,

4, Seleor MPY ehanne| from SW8=11,

5, Press CLEAR, then CONTINUE,

6, When SW3 ha|t select |s engaged, operator may
shange channe|s, ¢ deslred, then press CONTINUE to
isop, SW3 may be deselected at this time,

Ekterna| Enable with Rea) Time Clook

1, Appiy veltage tb A=D Convarter Tnout or
preamp| ¢ Ters, T desTred,

2, LOAD 283,
3, Set Swe,
4, Seleot switehes § or 2 as deslred,
5, Select channe| with SW Beil)
6, Press CLEAR, then CONTINUE,
NOTEY Channe| may be charged whiie prunning test,
mansginielty Test
NOTEY Ramp Speed of funetiom generator must be
slower than wslow rate of cenverter, See
ENGINEERING SPECIFICATIONS,
1, L9240 284
2, Select SWO Tf deslred,
3, ®ress CLEAR, then CONTINUE,
¢, ®rogram wl|| halt)
5, Select Stal|{ time between tests Jteratlons by

sattimg SWOei1, The [arger the number In the
sulteh reglster, the greater the stall time,
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Press CONTINUE,

[f error BoOUPS, nréoiam wiil hajt with word "N" In
AG, Pressing CONTINUE will dlselay "N+1" word In
AC, Pressing CONTINUE agalm wlill restart test,

Reso|ytion Asccuracy Test

1,

Apply & known voltage to A=D eonverter Input)
LOAD 208,

Seject SWS 2,1 T¢ desTred,

Seject shanne| witn SWBell,

Press CLEAR, then CONTINUE,

It error occufs, program Wll| typeout nonecomearing
werds on TTY %hen contlnue wlth tast,

1? no errer oecurs, TTY bel| wli| ring once then,
program wlil recysle,

Suyceessive Repds Test

1

1]
8,

Appiy any valtage %o A=D ocenvertsr Inputs or
preamp|T#Ter,

LOAD BB6,

Select SHWE T? deslred|
Selegt ohanne| Frem SWBeil)
Press CLEAR, then CONTINUE,

1# error ocecurs, program wil| halt with flest read
Tn AC, PFess CONTINUE to get secend read Inmte AC,

To restart, press contlnue,

{? ne error occuPs, TTY bell wl!ii rlng omece, then
program Wil Fecyele,

Mujtiplexsr nolse test

1,
2

LOAD 287,

Select channe| Tn SW8=11 and apply voltage to that
channe |,
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3, Seject SWO T1f deslred’

4, Press CLEAR: then CONTINUE,

5, 1f error eccurs, message wl/|| be typed on TTY, then
routine will recyele,

K" LABB=E SYSTEW TEST

1, LDAD 285

2, Ppess CLEAR, them CONTINUE,

3, Program wl|| HWALT,

4, Lead CLOCK FREQUENCY Tnto SW3s5,

5, Press CONYINUE, then follew TYY Tnstructlans,

6, Ppess CONTINUE,

5, PROGRAM DESCRIPTION

8,1 Centrol Loole Tesds

TETE w»

T8TL »

7872 =

TETS »
7874 =
TETD =
7876 e

TEY7 =

TET10=

Checks that A«D DONE and TIMING ERROR flags are
cleared by InTtlailze,

Cheeks that A=D DONE ¥lag samn be set <then
sleared,

Checks that TIMING ERROR flag can be set then
¢clearaed,

Tasts for unexpected Tnterrupt request.
Tests te see |f ADRB Jam transfers to AC,
Tests to see [f ADRS Jam tramsfers to AC,

Tests to see If enable reglster can be |oaded
and read bask,

Tests to ses JF AeD DONE wlil gengrate
Interrunt’
Tests to see I|Ff TIMING ERROR wl|! ogerarate

interrupt)
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T8T1d=

T8742=

T8T43e
8714w
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Tests that MPX Reglster can be loaded and read
back,

Tests that a|l| channels can be |oaded Inte MPX
realster and read back,

Tests guta=Tneremant mode of MPX reglster,

Tests to see 1§ conversion cam be made In
spec|{fled time,

Misee|lanecys Tests

A 107 Sepope Loop Test = enables [0T to be repeated
fer troubleshsotlng),

B, Euterpa| Enable Yest » utllizes DKB/E Rea| TIme
Gloek to start conversien, NOTE; Thls test ean be
used enly T¥ DKa/E Vs present In system,

C, .DYsplay Canverted Value Im AC = used to callbrate
senverter, (See setup procedure of ADBE)D,

D, LABBeE S?S?Eﬁ CHECKS «» assufes reflablilty of
system a8 homagenaus unlt)

Analog Tests

A, 8ycecesslive Reads Tests = ehecks for nolse Inm A=D
buffer loale,

B, MonotinlecTty Test » ehecks that all specifled
values cam be converted,

64

C, Reso|ytlon Acouraey Test = samples a known vo|tage

times and ochecks that resolutlon 1s withln

speeiflication)

D, Multlplexer Nelse Test = shecks far nolse In MPX,

ENABLE, and STATUS REGISTER,

ERROR REPQRTS

Legle Ferers
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Message wl|] bhe ty@ad aut once ggfbarrbr en teletypewrltar
stating test number and naturs of tallure,

8,2 Othepr Errers

Messags w]|| be typed out en teletypewrlter statlmg rPature
@? @&T!Urﬁ’g
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4520
4521
4522
4523
4524
4525
4526
4527
4530
4531
4532
4533
4534
4535
4b36
4537
4549
4541
4942

6BL7
70€2

A 70 O CONVERTER AND MULTIPLEXER 7714 PaL1D viel 3=AUG-T] 2159 PAGE 4

/MAINDEC-BE-N6BR-L - (D)

/ADBE A, AMBFE A, AMBEB
DIGITAL EQUIPMENT CORPQRATION, MAYNARD, MASS., 31754

/COPYRIGHT 1971,

A To D CONVERTER AND MULTIPLEXER DIAGNOSTIC

T FDVANCE N

{

| This aocument gt

/CLEAR aLL ; notice.
/LOAD MPX RES FROM AC‘B-ll\_~ |‘1OUt«WW””“””'”*”ﬁ

/CLEAR FLAGS, START CONVERSION

/CLEAR DONE, READ A«D BUFFER INTQ AC,
/SKIP ON A=D DONE, DO NOT CLEAR FLAG,
/SK1P ON TMG ERROR, 00 NOT CLEAR FLAG,
/L0AD ENAB REG FROM AC 2«5, CL&,

/READ STATUS., ENAB, MPX REG INTO AC,
/AC TO CLOCK ENABLE

/SKIP ON CLOCK QVERFLOW

/ONES IN AC CLEAR CLOCK ENABLE REGISTER
/CLOCK STATUS TO AC, AC ONES CLEAR CLOCK STATUS REGISTER
/CLOCK ENARLE TQ AC

/AC ONES TO CLOCK BUFFER

/SK1P ON DISPLAY DONE

/LOAD X

JLOAD Y

ZINTENSIFY

/LOAD DISPLAY ENABLE FROM AC

STATUS REGISTER

ENABLE INTERRUPT ON AD DONE
ENABLE INTERRUPT ON TIMING ERROR

ZAUTHORS MATT TAFFEL
/OATES 14 JUL 71

7107 DEFINITIONS
apCLs= JMS 1 XADCL
AQDLM= JME ] XADLM
ADST= JMS 1 XADST
ADRB= JMS 1 XADRB
ADSKa JMs ] XADSK
ADSE= JM8 1 XADSE
ADLE= JMs 1 XADLE
ADRSs JMS 1 XADRS
CLOE= JMS 1 XCLOE
CLSK= JMS 1 XCLSK
CLZE= JMS ] XCLZE
CLSA= JMS 1 XCLSA
CLED® JMS ] XCLED
CLAB= JMS | XCLAB
0180s JHE ] XDIisD
Dik¥s= JMS XDILX
DilLvye JMS | xDILY
DiXys JMS 1 XDIXY
DiLE= JMS ¢ XDILE
CAF= 6227

BSkE 7082

/MPX, ENABLE,

/ 2  AD DONE

/1 TIMING ERRQOR

/2

/7 3

/ 4 ENABLE EXTERNAL AD START
/5 AUTO=INCREMENT MODE
/6,7 NOT ySED

/ Bw11

MPX CHANNEL 2-17 0CTAL

/STARTING ADDRESS

/

/227
/221
/2¢2
/223
/204
1205
1226
/227
/2172

TEST

NORMA|L START FOR CANTROL LOGIC TESTS
10T ScOrE LOOP

DISP_AY CONVERTED VALUE IN AC
EXTERNAL EMNABLE TEST

MONOTINICITY TEST

RESO.UTION ACCURACY TEST

SUCETSSIVE READS TEST

MULTI®LEXER NOISE TEST

SYSTIM CHECK FOR LARR-E

" vli{ji if;\; 2
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cape
2021
raez
2oe3
zo@e
rzes

eo17

202¢
ep21
ep22
0023
ga24
ep2s
pa26
gez27
0230
o3l
pp3e
233
2g34
2035
ve36
2e37
0p4p
op4y
gp4e
2343
pa44
BB45
2aas
apa7
2ase
6a51
oese
€ps53
0As54
2955
0as56
0a57
raee
eael
eged
0ee6d

022y
F220
5427
pees
5424
ABLe
coze

ey
21435

co29
402
2020
10¢p
nage
C220
01€8
7oLy
2002
2OED
20L0
RBEY
coen
1226
1029
14€0
202
P287
0212
7815
6520
7777
7776
7774
12€9
2077
1223
1024
2267
2420
22L0
2051
2123
2622
72777
coCa

1629

1647

1952
077
Ay

cRey

A TO D CONVERTER AND MULTIPLEXEN _[A

0

PAL1LD vidy 3eAUG=71

2
JMEOT 2!
2
JMBE RS
@
2
al?
MEGRNT, ERMSG
w2
SWE, 4P AY /SWITCH REG @ INMWIBIT TYPEOUT
SWi, 206a / 1 HALT ON ERRQR
SWe, 16028 / 2 SCOPE LOOP QVERRIDE
SW3, 2420 / 3 CALIBRATION TEST HALTY
Swé, 2262 / 4 EXTERNAL ENABLFE
SW5, 312g / 5 SELECT TEST
TEMPZ, @ /STORAGE BUFFER ¢
TEMPA, @ /STORAGE BUFFER A
TEMPR, 5] / B
TEMRC, 0@ / C
ENTRL, @ /MONITONICITY COUNTER
TaLLY: @
ERR, FRTYP /JERRIR REPORT RQUTINE
XCONVT, cOnVY /DISPLAY CONVERTED VALUE
XINSTR, INSTR /107 SCORPE LOOP
XMONCT, MONOT /MONDOTONICITY TEST
K2@7, 27 /BELL CODE
Kel2, 212 fLINE FEED
K215, 215 /CARRIAGE RETURN
6500, 6507
M1, 7777
M2, 7776
M4, 7774
K122¢, 1020
K77, P77
XMOVE, MOVE
EXTBL, EXTY
XSTOR, STORAG=1
XCOMPR, COMPAR
XRESOL, RESOL
XNOISE, NOISE
XGLIT, GLITCH
XS§YST, SYST
ERSWIT, 7777
CHAN, @
TAL, XTAL
SELECT, XSELEC
SETUP, XSETUP
w77
CHNL , 2

1

2159

PAGE

-



/MAINDEC-B8E-D6BB=L=¢D) & TO D CONVERTER AND MULTIPLEXER OIA PALLG Vidy JeAUG=T71 2159 PAGE 2-1

2igl ceé2 2
gilge £N223 3
210% ¢224 4
01p4 228 5
2105 Ul 6
s196 £G27 7
P1p7 €01 14
p11g  e2ly 11
7111 2eiz 12
p112 ©£213 13
7113 £9214 14
#1114 2215 15
7115 2016 16
2116 0217 17
2117 €B@2Y &

ied ®120
/1087 LINKS

@120 1419 XABCL, XXADCL
P12l 1414 XADLM, XXADLM
122 1420 XADST, XXADST
G123 1424 XADRB, XXADRB
124 143p XADSK, XXADSK
P125 143% XADSE, xXADSE
126 1444 XADLE, XXADLE
0127 14359 XADRS, XxXADRS
2132 1454 XCLOE, XXCLOE
P131 14épg XCLSK, XXCLSK
P132 1466 XCLZE, XX(CLZE
?133 1472 XCLSA, XXCLSA
134 1476 XCLED, XXOLED
2135 195€2 XCLAB, XXCLAB
P136 15Ce XpIsD, xXD180
2137 1514 XpILX, XXDILX
214D 152¢ ¥plLy, XXnipLy
@141 1924 XDIXY, xXXDIxy
Pi42 15309 xDILE, XXOILE

2145 #145
/ERROR MESSAGE LINKS

2145 3200 ERMSG, EMSGD

P146 3244 EMS56G1
147 3322 EMSG2
p158 3344 EMSG3
2151 3372 EMSG4
@152 34z2 EMSGS
¥153  34b2 EMSG6
p1s4 3923 EMSG7
155 34 EM8G1Y
2156 36€1 FM8G1l
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157 3637
2160 3677
2161 3744

A TO D CONVERTER AND MULTIPLEX.

EMSG12
E¥3513
EMSG14

0lA

PaL1d

viél

3oAUG=71

2159

PAG.

a2



/MAINDEC-8E-DEBR-L~(0) A TO D CONVERTER AND MULTIPLEXER D14 PALLD Vidl J=AUG=71 2159 PAGE 3

neke #2003

c2ad 5211 Jue START /NORMAL START
2op1 5636 JMP XINSTR /107 SCOPE LOOP OPTION
Zepe 5438 JMP 1 XCONVT /DISPLAY CONVERTED VALUE OPTION
2203 5452 Jue ] EXT8L JEXTERNAL ENABLE TEST
gogé4 5437 JMP T XMONGT /JMONOTINICITY TEST
2205 5455 JME 1 XRESOL /RESOLUTION ACCURACY TEST
g2p6 54E6 JMP XNO1SE /SUCCESSIVE READS TESY
2227 5457 NEE XGLIT /MPX NO[SE TEST
2210 B4¢y JMP 1 XSYST /LABB=E SYSTEM CHWECK
g211 74€2 START, HWLT
2212 764 LAS
2213 ©@2% AND SWS /SELECT SPECIFIC TESTY
214 7449 SEA /SKIP 1F NO
2215 4464 JMS 1 SELECT /YES

/HOUSEKEEPING
2216 730@ INITL,  CLa CLL
2217 4777 JMS MESAGE
P20 4164 ¥, AREL
221 1376 TAD (144
P22 3017 pea MEGPNT JINITIALIZE ERROR POINTER
2223 4465 JME ] SETUP
G224 6027 T8§T3, CAF
Pe2s 4524 ADSK CHEECK FOR DONE FLAG = SHOULD BE CLEARED BY INIT
B226 5231 JMP ) »3
2227 4434 JMS 1 ERR /DONE FLAG NOT CLEARED
G230 0224 78T
231 4525 ADSE JCHECK FOR TIMING ERROR FLAG = SHOULD BE CLEARED BY INIY
peze 5237 JMp 5
7233 4434 JMS 1 ERR /TIMING ERRQOR FLAG NOY CLEARED
dox4 0224 TSTR
0235 B240 JMp TET1=1
236 5224 JMP TST@
P237 4463 JMS TAL

/CHEEK TO SET DONE FLAG AND CLEAR DONE FLAG
042 4465 JMS 1 SETUP
2241 72L¢ TS8T1, CLA
2242 4522 ADST /CONVERT, RESULTS NOT NEEDED
¢243 1177 TAD [-10@
P244 3026 nCa TEMPZ
£245 2926 157 TEMP
046 5245 JMR =1
Pp47  4bZ4 ADSK
p252  T4le SKP
2251 5255 JMP ved
2252 4424 N ERR JFLAG NQT SET
0253 Jédl TSTY
2pnd B2ES NEE: TST2-1
2255 a9z ADCL JCLEAR FLAG
2256 4524 ADSx /CHECK FOR FLAG
8257 =264 JMp ,*5 /FLAG CLEARED
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22649
£261
2262
2263
Iy

£265
2266
2267
8272
2271
@272
2273
€274
2275
2276
2277
e3et
8301
2302
2303
63p4
2305

2306
2327
2312
8311
€312
2313
2314
2315
€318
2317
2328
321
6322
2323
2324
2325

=

ey B g D

(M (ot i b (o (d (A T2d (b
Gt n Coi (g G T (e N PO
NO U S PG T N O

2

-

JEC-BE~DEBB=L~(D)

4434
£zaq
5265
bedy
4463

4465
7220
4522
4522
452%
7418
5276
4434
2266
4520
4525
53285
4434
fRég
5324
5268
4463

4465
7220
1176
30c4
1317
3023
608
7029
5322
4434
2327
5326
6022
7410
5327
4463

4465
7240
4523
3027
7242
4ahe3
7041
1927
7440
7410

A TO D CONVERTER AND MULTIPLEXEn JlA PAL1D V141 IaAUG=T1 7159

TST2,

TST3,

TST3S,

JMS T ERR /FLAG NOT CLEARED
TSTY
JMp TST2=1
JMP TSTY
JM8 1 TAL
JCHECK TO SET TIMING ERROR FLAG AND CLEAR TIMING ERROR FLAG
JME 1 SETUP
CLA
ADST /THO A=p STARTS TQ PRODUCE TIMING ERROR
ADST
ADSE /CHECK FOR TIMING ERROR FLAG
SKP
JME R
JME 1 FRR /FLAG NOT SET
TSTR
ADCL JCLEAR FLAG
ADSE /CHECK FLAG
JMP 45
JMS 1 ERR /FLAG NOT CLEARED
TST2
JMR TST3=1
JMP 7872
JM8 1 TAL
/TEST FOR UNEXPECTED INTERRUPT REQUEST
JMS 1 SETURP
ClA
TAD [7ST3S
DCA 4
TAD 5 /ERROR TRAP
neA i
10N /TURN INT ON
NOP
JMP )
JME ] ERR ZUNEXPECTED INTERRUPT OCCURRED
TST3
JMe TETd=1
10F /TURN INT OFF
SKP
JMP TST3
JME | TAL

/TEST THAT ADRB

TST4,

JME ]
CLAa CMa
ADRR
nca

CMA
ADRS
cla

TAD

SEA

SKP

JAM TRANSFERS TQ AC

SETUFR

/AC=87777

/SHQULD CLEAR AC
TEMPA /SAVE AC

/READ WITH AC=Q
TEMPA

JEQUALT

PAGE



/MAINDEC-BE~D6BBw=L=(D)

2340
8341
2342
2343
2344
5345

2346
2347
2358
2351
0352
2353
72354
2355
2356
2357
v360
2361
2362
2363
0364
2365
2366
0367
0370
B371

2375
2376
a377

Lapo
b4g4
2402
2423
z4p4a
2425
hane
pag7
241¢
wa1l
ra1?2
2413
414
Ca1h
7410
a7
$a42d

raz1

5345
4434
r327
346
5527
4463

4465
4520
4521
4522
4524
5352
7349
4527
3027
1027
7024
7447
7419
5370
4434
2347
5775
5347
4463
5775

pacy
2144
1274
pagp

44685
7329
1178
70¢2
4526
7443
7419
5212
4424
c4gq
7240
4927
TUL 2
1174
7440
7412
2225
4434

-

-

A TO O CONVERTER AND MULTIPLEXER D14

JMP
JME T
7574
JMP
JMP
JMS 1

/TEST THAT ADRS

T8T5,

PAGE

/CHECKS

TSTé,

JMSE 1
ADCL
ADLM
ADST
ADSK
JMP
ClLA CMA
A0RS
necA
TAD
RAL
SZ4
SKP
JMP
JMS 1
TSTH
JMP
JMP
JMS 1
JMP

&5

g ¥

FRR

TST5=1
TST4
TAL

PALLD Vidyl

/NO=ERRQOR

JAM TRANSFERS T0Q AC

SETUP

=1
cLL

TEMPA
TEMPA

%5
ERR

TSTé=1
7875
TAL
T876=1

/AC=7777

/SAVE AC, SHOULD BE 4800

/D10 ADRS CLEAR AC?

/NO

THAT ENABLE REGISTER cAN BE _OADED AND READ BACK

JMS ]
CLA CLL
TAD
RS W
ADLE
S2&
SKP
JMP
JMS ]
TST6
CMa
ADRS
RSu
TAD
SZ4A
SAR
JMP
JMS ]

SETUP

£17

Le3
ERR

/GET BITS AND
/PLACE IN AC Ee5
/LOAD

/AC NOT CLEARED BY ADLE

/READ BACK

/CHECK FOR QNLY AC 25 SET

/WRONG BITS

32AUG=T71

72159

PAGE
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DEC-8E~DEBB=L=(D) A TO D CONVERTER AND MULTIPLEX

paze
$ap3
rr
0425

2426
2427
2430
0431
0432
2433
7434
0435
04636
2437
2440
P44
0442
2443
B444
A445
G446
2447
2450

2451
452
8453
2454
2455
2456
0457
2460
2461
zase
0463
Daed
2465
0466
2467
0470
2471
2472
£a73
0474
7475
2476
0477
502

74gy
beeh
5221
4463

4465
72209
45272
4524
5281
1173
J0ee
1847
4526
6081
7080
6082
4434
2427
525

4520
7410
5227
4463

4465
7228
1172
K7 d ]
4522
4522
4524
5257
4525
5261
T30
1€47
7010
4526
HBE 1
70Zp
YUl
4434
*452
531
4529
7410
5252
4463

TS5T6
JMP
JM_Q
JME T

AGENERATE INTERRUPT

JME T
7877, cLa
ADST
ADSK
JMe
TAD
pca
TAD
ADLE
10N
NOP
1OF
JMS ]
TETY
JmMe
DONY, ADCL
SKP
JMP
JMS 1

/GENERATE INTERRUPT WITH TIMING

JME ]
TeT12, cLa
TAD
pea
ADSY
ADST
ADSK
JMP
ADSE
JMp
cLA CLL
TAD
RAR
AQLE
10%
NOP
10F
JME
TSTLZ
MR
TMGL, ADCL
SKP
MR

J¥S 1

JLOAD AND READ

TST7=4
TSY6
TaL

SETUP

=l
LOONT

K1ap2

ERR

T8Ti@=1

TEY7
TAL
SETUP

CTMGY
2

=1

=1

K1662

ERR

TET11-1

T8
TalL

MPX REG

Jdla PALL® Vidl

/DONE?

WITH A=D DONE FLAG

/CONVERT
/DONE?
JWATT

/RETURN POINTER

/LOAD INTERRUPT ENABLE

/DID NOT INTERRUPT

/CLEAR WORLD

FRROR FLAG

/CAUSE ERROR HERE
/DONE T

/TIMING ERROR?

/LLOAD INVERRUPT ENABLE

/INT ON

/INT OFF
/01D NOT INTERRUPT

/CLFAR WORLD

IsAlUG=71

2159

PAG.



/MAINDEC-8E-D6BE-L=(D)

25¢1
2502
2503
2574
2825
Z5a5
psp7
2510
2511
e512
@513
514
2515
2516
2517
2520
0521
0522
0523
0524
0525
0526
2527
2530
0531
0532
0533
2534
2535
2536
6537
w540

8577

260
2601
reae
ISy
2epd
D605
2606
26p7
26149
4611
2612
2613
Cé14
J615
2616
ve17
Gh2W
2621

4465
7249
45219
7450
5511
4434
YA
7220
4521
4527
2175
7440
7410
5521
4434
25€2
7043
€178
4521
4527
2175
1171
7049
744p
7410
5337
4434
roee
5777
5322
4463
5777

PeeY
ReCY

4465
7329
3026
1026
7049
3Ipe7
1026
a5z 1
4527
ni7%
5830
1027
193¢
72¢1
7449
7410
5224
4434

A TQ D CONVERTER AND

TST1d,

PAGE

/LCAD MPYX B

TsTi2,

JME
Clé
430
SV
JMP
JMs

M

!

oMA

!

TST11

CLaA
ADL
ADR
aAND
SZA
SKP
JMP
JME

M
)

1

78711

CMa
AND
ADL,
ADR
AND
TAD
CM4
SZA
SKP
JMRp
JMS

M
S

I

75711

Jme
Jue
JM8
JMP

JMS
CLA
nca
TAD
cMA

304

4
e S P U
S VN | ]

tR A B B I G S
) 3

51

(9]
£ £ A M oE
U

. C
£

o

I

WITH EACH CHANNEL

SETUP

L4
FRR

re7

,#3
ERR

L7

t17
(7762

. * 5
FRR

TST12~1
TST11
TAL
T8T12-1

SETUP

TEMPZ
TEMPQ

TEMPA
TEMP P

17

TEMPR
TEMPA
TEMPR

Y
ERR

MULTIPLEXER

fa PALLZ Vidl IsAyUG=71 2159

/CHECK [F AC CLEARED
/AC WAS NCOT CLEARED R2Y anpw
JLOAD MPX REGC WITH 22

/READ MPX REG
/MASK FOR MPX REG

/MPYX REG NOT 2

/MPX REG SET TO 17
/READ MPX REG

/MASK

/MPX REG NOT 17

/CHANNEL INTO aC
/COMPLEMENTED CHANNEL

/L0AD 1T
/READ MPX RESG
/MASK B-11
/ASTORE 17
JOHECK 1T

/WRONG CHANNEL

PAGE

3-4



~
<

[w)

"
(@]

L]

(o1}

E=D6BR=L=(
2622 264
p623 5236
Zap4 L1171
z6p5  10Zé
za26 7221
2627 74472
2638 7412
2631 523%
d632 7328
pe33 2226
2634 52L3
7635 44Ed
G636 4465
2637 7328
2642 1172
Beal 23012
D642 4520
n643 T2LQ
Pe4as 141
Peas 3027
Pe46 107
0647 7049
B65@ 3033
o541 1825
2652 4526
p653 1227
2654 4521
0655  4bz2
ne56 4524
7657 5236
2660 4527
2661 2175
gee2 3031
B663 LE27
ze6a 1174
D665 7640
p&e6 5272
2667 1412
g672 1231
2671 he’4
2672 1031
Pe73 1232
2474 7449
g675 7413
2676 5322
G677 4434
d700 0637
2721 %312
A7a2 1234
2723 744
27244 wz43
2705  74lg

-

L

>

TST12
JMP
TAD
TAD
LA
SZa
SKP
JMP
cha CLL
152
JMP
JMS

AAUTO=INCREMENT

T8T13,

AUTOL,

ayToz,

JME
clLA CLL
TAD
nea
ADCL
CLA
TaR
nCA
TAD
CMA
nea
TAD
ADLE
TAD
ADLM
ADST
ADSK
JMR
ADRS
AND
DCa
TAD
TAD
SZ4a CLA
JMR
TAD |
TAD
JMP
TAD
TAD
SEA
SKe
JMP
JMs 1
TST413
JMe
S#A
JMP

5KP

TC O CONVERTER AND MULTIPLEXE

TST13=1
[7764
TEMP?

, v d
TEMP2
TSTi12+2
TAL

MQDE TEST
SETUR

[76
18

19
TEMPA
TEMPA

TEMPB
SW5

TEMPA

£i7

TEMPC
TEMP A
(7761

X
10
TEMRE
AUTO2
TEMPE
TEMPR

44
FRR

TST14-1
TEMPC

AUTC1

Y PALLD vidl 3aAUG=T71 2159

/DONE WITH ALL CHANNELS?
/NO
/YES

/SET NEXT CHANNEL

/DONE WITH TEST?

/CHANNEL N

/AUTD=-INCREMENT BIT

/L0AD ENABLE REG

/CHANNEL N

/L0AD MPX REG

/START CONVERSION

/HATT FOR

/DONE FLAG

/READ STATUS

/MASK OQUT ALL BUT MPX REG

/CHECK 1F CHANNEL 17 INCREMENTED 70 2

/1F CHANNEL 17 SKIP

JAC SHOULD = 2

/ORECK FOR CHANNEL Nel

SWRING CHANNEL

/LAST CHANNEL?
ANT

PAGE

-5



E=-Dé6BB~L~-(0)

2706
L7207

Vw7190
2711
2712
w713
2714
2715
2716
2717
27289
2721
2722
2723
2724
272%
2726
2727
0738
8731
2732
2733
2734
2735
2736
0737
2740
2741

2774
a77%
2776
@777

P T = = ==

TORESCREC RS BN B I X S BN T 6 B I

[ T = ol IR S S O
FNE NNV S N e RS |

o

5237
4463

4465
7340
1877
3026
4520
4522
2Ce6
5316
4524
7410
5827
4434
2711
5830
5311
4463
7604
002d
76490
53537
4776
4146
72€9
104g
4775
5774

reel
1534
1274
7772
10e@

4520
026
76L4
4521
4522
4524
52€5
4523
2026
5210
P
5él2
281
764
0Pz 3

A TO D

TST14,

FINIS,

PAGE

CONVERTER AND MULTIPLEXER DIA

T2 Irplx
S SETUP
Chh Twl
TaZ (=6
nCa TEMPZ
ADCL
ADST
1574 TEMPZ
NEE !
ADSK
SKP
JmMe ,*5
JMs ERR
TET14
JMP FINIS
NEL TST14
JMs TAL
LAS
ANT SHe
S£4 CLA
JMe w4
JM8 MESAGE
XEND
CLA
TAD K2d7
JM8 PRLP
JMe T8T2=3

JROUTINE T2 2ISPLAY CONVERTED

CONVT,

A0CL

nea TEMPZ
LAS

ADLY

ADST

ADSK

Jv;; w..l
ADARS

1§87 TEMRZ
Jv:'-' Lol
157 TEMP2
..Ju’; =1
RO TEMPCZ
LAS

AND Ind

VALUE

PALLZ vidi IaAUG=T71

IN 22 ¥[CRCSECS

/TIME OUT ERROR

/SWITCH SET 70 DELETE
JTYPEQUT OF END LOGIC TEST

/RETURN TO BEGINNING OF LOGIC TESTS,

IN AC,
/CLEAR WORLD

/LOAD CHANNEL
/LOAD MPX RES
/CONVERT

/DONE?

JWATT

/READ A-0 BUFFER
/STALL TO DISPLAY
/CONVERTED VALUE
/IN AC FOFR

/733 MILLISECIONDS

/CHECK TF HALT DESIRFD



S

/1 JEC-BE~D6BB-L=(D)

1217
1028
1921
1422

1223

1704

1725

1226

1g27

1030

19314

132

1033

1934

1235

1036

1037

10480

1041

1942

1043

1244

1045

; 1246
' 1047
1058

1251

1752

1953

1054

! 1758
1056
1057
1260
1261
1062
1263
164
1265
1766
1267
1¢7¢
’ 1271
1g72

‘ 1273
’ 1274
1275

‘ 1276
' 1777
1129

7650
5223
1031
7462
5229

446%
abzg
T6E 4
NoZ4
7450
74L2
7624
npea
4D26
7624
2175
4521
1377
4530
7049
4532
453
5244
4533
7240
4532
7228
2026
5292
4524
4776
4523
3027
76¢4
npee
7650
5266
1027
T4LP
4465
4529
76L 4
N2z 4
4526
7249
45385
7220
1375
4a53p
79¢ ¢

A TO O CONVERTER AND MULTIPLEZX

SN&
JME
TAT
M, T
JMP

/ROUTINE TE

EXTL:

EXTY,

EXTTE,

JMS
AGCL
LAS
AND
SNA
Hi, T
LAS
AND
ADLE
AR
AND
ADLM
TAD
CLOE
CMA
CL2E
CLEK
JMP
CLSA
ChA
ClZE
cla
15#
JMP
ADSK
JMs
ADRB
nca
LAS
AND
SNA
JMP
TAD
HL, T
JMS
ADCL

LAS

=
<7
i
v

= B

7o~

> F § 60
.
i

3 -
1

oy Ay O3 B3
o

N 5

CLA
e
TEMPC

CONVT

CHECK FOR

I sgTue

SWé

SWé

L7

(4343

=1

cMa

TEMPZ
=1

ERPT3
TEMPA
SwWe
CLA
EXTTE
TEMPA

! sgtur

Swkd

(@]
B

EXTERNAL ENABLE FROM REAL

J1A PALLZ vi4l 3=AaUG=71 PAG

/PRESS CONTINUE IF NCT DJONE
/L.00P

ADJUSTING

TIME CLOCK

/CLEAR aLL
JCHECK FOR EXT'L ENABLE SWITCH

/SWITCH NOT SET, STOP]

/LOAD CHANNEL FROM SwB=11
/LOAD CLOCK ENABLE REG
/TRIGGER FROM RTEC

JOCCURS ON QVERFLOW

/5T0P CLOCK

/TIME QUT

/CONVERSION NOT MADE

/STORE CONVERSION

/L00P7

/YES

/HALT WITH CONVERTED
/VALUE TN AC.

/CLOCK RUFFER = 7777

/TC GIVE TIMING ERRI- v NEXT

oAy
CLaln



S~
=
B
=
e

13
i

(]

o

™
L]

o

o

POt b s b
bt b b

I

b b
e
[ TS BRSNS TS B o

[-STR NI RN TS S JVRE LS S

oo

1173
1174
1175
1176
1177

- s P =
Fopomv N DD RS T RN PO RGO RO MRS NP0 RN
o B SR G VI o

[N
ESCENS SV B SR OURASE SRR B s NEE AR 7 ACH sl o]

Pb b et

[ N

2 g ps

R

o T

P AW

},
(497
N
¥

o
b

1534
7772
1642
1732
4340
1220

T2 O

A To D cohvg

=
—
~

£ 13
s

g
AR SRR IR
1

v

RN

(WP S

3oy b

YTy~ ()0}

—
>
T

O
s
VI ™

[N
[
> o
i

o= (D 4
KW Oy
AV AL N S |

ADSK
JMe
M3
ADCL
Cla
TAD
JMS
JMe

PAGE
/SUBROUTINE

cLa
TAZ
DCA
157

7
AQVEA,  CLd

RTER AND

J

MULTIPLEXER

ERPTI

(=6
TEMPC
TEMPC
=1

L3
ERPT3

Kga7
PRLP
EXT1

TO MOVE VARIABLE LEN

CLL
! MOVE

<
3
<
s IS

1A PAL1Z  Vi41
/TIMING ERROR SEEN
/010D NOT RAISE FLAG

GTH DATA FIELDS

/GET "FROM ADDRM
/STORE

AND

/GET "Tg ADDRY
/STORE

AND

/GET "MOVE COUNT"™ AND

/STORE

/SETUP FOk EXIT

JGET MFROM™ WIRD

/STORE AT "TQ"™ LOCATION
/+*1 TO "FROM™ ADDR

/+1 TJ "TCY OADOR

/ALL ~0RNS MCOVED?

/NO, RETURM

/YES, EXIT

Iahi)

]

=79

2159
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JMA . SEC-8E-N6HE=L=(D) A TO O CONVERTER AND MULTIPLEXER _{A PALLY vidl 3aAUG=T1 7159 PAGE

1223 relg TADDR, 2
1224 cpog TADDR, 7
1225 U2ig Mo T, ¢

JERROR TYPZAUT ROUTINE
1226 028 ERTYP, 7
1227 7elg cLaA
1232 1346 TA™ IND
1231 7647 SF4 CLA
1232 5243 JMP FOUT+1 /TYPE ERRCR MESSAGE ONE TIME ONLY
1233 76L4 LAS
1234 (0Q22¢ AND Swd /SUPPRESS TYREOUT?
1235 7718 SP4a CLA
1236 5247 MR EQUT+5 /YES
1237 1417 TAD 1 MSGPNT /GET POINTER FOR ERROR MESSAGE
1243 3242 nea gour
1241 4274 JMs MESAGE
1242 74C2 FouT, HLT
1243 72¢g CLa
1244 1346 TAD IND
1245 76432 524 CLA
1246 5250 JMe Yy
1247 23496 15% IND
125¢ 7624 LAS
1251 ©20z1 AND SWi JHALT ON ERROR SWITCH ON?
1252 765 SNa CLA /SKIP IF ON
1253 5287 JMP SCOPE
1254 1226 TAD ERTYPR
1255 1944 TAD M1
1256 74C2 M T JHALT WITH ERRQOR P,C, IN AC,
1257 76¢4 ScoOPE, LAS
12680 RE2 AND SWe JOVERRIDE LOOP?
1261 7640 SEA CLA
1262 5272 JMp , el
1263 1626 TAD 1 ERTYP /NQ
1264 3271 DCA EXIT
1265 1017 TAD MSGPNT
1266 1044 TAD M1
1267 3217 ncA MSGPNT
1272 5671 JMP 1 EXIT
1271 7422 EXIT, HLT
1272 22¢6 194 FRTYP JYES
127 9626 JM2 FRTYP

/MESSAGE ROUTINE FOR LOGIC FRRORS
1274 POERZ MESAGE, 7
127 Teal clLad CMA
T2Te Lb4 TAD 1 MESAGE
1277 s017 nes 17
1320 2274 157 MESAGE



/MAINDEC-BE~D6BEeL=(D) a4 T0O O CONVERTER AND MULTIPLEXER J1A PALLD Vidi IeAlGeT71 2159 PAGE 3=18

1321 1412 Tad | 10
13g2 2313 nCa MSRGHT
1323 1313 TAD MSRGHT
1374 7212 DT%
1325 7012 RT=
13726 7242 RTX
1327 414 Jme TYPECH
1312 1313 TAD MERGHT
1311 4514 JMs TYPECH
1312  238¢1 JMR MESAGE+S
1313 g<2 MGRGHT, 2
1314 (022 TYPECH, &
1315 C2%8g ANTD K77
1316 74:2 SNA
1317 5674 JMP ] MESAGE
1320 1377 TAD (=40
1321 751¢ SPA
1322 59¢5 JMP L3
1323 13876 TAD (242
1324 H»34¢ JMe MTP
1325 72€3 [AC
1326 7447 SZA
1327 53%2 JMP L3
1332 1042 TAD K215
1331 5342 JMR MTF
1332 7223 1AC
1333  744¢2 SEA
1334 5337 Jme 43
1335 1841 TAD K212
1336 53842 JMe MTP
1337 137% TAD (336
1342 67456 MTP, TLS
1341 6041 TSF
1342 534y MP =1
1343 6042 TerF
1344 7282 cLA
134% 5714 JME TYPECH
13146 (22 IND, 2
1375 o336
1376 (24¢
1377 7742

142 =AGE

/SCOPE LOCP FCR 1078 65XX,

1429 7288 INSTR,  NOP
1421 7604 LAS /SELECT 10T FROM SR 6m=i1
14232 2B¢ AN K77 JMASK OUT AC 25
1423 1443 TAD K652 4 /CREATE 10T
14p4  F205 Bl L+l
1405 7402 “l T /LOCATIoN oF (o7
1426 T4l NGE /POSSIALF Sx1P
a7 feed Jve INSTR+1 /.00P



/M. LTS -BE-DBBReL=(D) A TO D CONVERTER AND MULTIPLEXE LA PALLD vidl IsAUG=T71 2159 PAGE 4

/107 SUBROUTINES

_14]_5 AT XXADCL s 7
<41 £93F 8T /CLEAR ALL
412 561¢ JME O XXADCL
1413 7422 HL T
1e14  LDER XXADLM
1415 6531 64531 /LOAD MPX REG
1416 5614 JMe 1 XXADLM
1417 7422 HL T
1428 CR2Q XXADSTs 2
1421 €532 6552 /START CONVERSION
1422 5620 JMP ] XXADST
1423 T4K2 M T
1424 ¢0ZR XXADRB, 7
1425 6533 6533 /READ A=D BUFFER
1426 5624 JMe 1 XXADRB
1427 74€2 LT
1430 ©0EY XXADSK, @
1431 6534 5534 /SKIP ON A=D DONE
1432 7418 SKP
1433 2239 152 AAADEK
1434 5630 JMP ] XXADSK
1435 74C2 WL T
14386 00020 XXADSE, 2
1437 6535 6535 /SKIP ON TIMING ERROR
1448 7413 SKP
1441 2296 182 XXADSE
1442 5H638 JMP 1 XXADSE
1443 74€2 HL T
1444 Q€D XXADLE, 2
144% 6536 6536 /LOAD ENABLE REGISTER
1445 5644 JMR 1 XXADLE
1447 7422 HL T
1489 Q0CQ XXADRS, 7
1451 6537 6537 JREAD STATUS REGISTER
1452 568¢Q NEG XXACRS
1453 742 ML T
1454 QL2 XXCLOE. 7
1455 8132 41872 /L0AD CLOCK ENABLE
1456 nHbt4a JME XXxCL2E
457 74¢2 HALT
AR 222 xXCL K,
4kl a134 AL T /SKIP ON CLOCK QVERFL
TAe2 7419 LT
1463 Z2€E7 157 XXCLSK



/MATN

or

C-8E-D6BB=L=(D)

1464
1445

1466
1467
14772
1471

1472
1473
1474
1475

1476
1477
15@
1521

15g2
1523
15¢4
1525

15¢6
1507
1519
1511
1512
1543

1514
1515
1516
1517

1522
1521
1522
1523

1524
1525
1526
1527

3

N

5
5
5
5

e
e O
[N S I i

1n354

A TO O CONVERTER AND MULT[PLEXER

XXCLZE

XXCLSA.

XXCLEDS

XXCLAB:

XXD1380,

XXDTLX,

XXOTLYs

XXD XY,

XXDTLE

JMP ] XXCLSK
HL T

2

6132

JMP O XXCLZE
HLT

2
6135

JMP 1T XXCLSA
HL T

?

6134

JMP T XXCLED
HL T

2

6133

JMP 1 XXCLAB
HLT

157 XXD1SD
JMP T XXDISD

JME T XXDTLX
JMP ] XXDTILY
605
JMRT XXDIXY
HLT

JMP O] XXDILE

/PRINT ROUTINE

PRLP,

il

¥

1A PALLA vidy 3wAG=71 2159 PAGE

/ONES IN AC CLEAR CLOCK ENABLE REG

/CLOCK STATUS TO AC, AC ONES CLR CLK STATUS REG

/CLOCK ENABLE 70 AC

/AC ONES TO CLOCK BUFFER

/SKIP ON DISPLAY DONE

/LOAD X

/L0AD Y

/INTENSIFY

/LOAD ENABLE FROM AC, CLFAR AC

3-12



/i DEC-BE=D6BB~L=(D)

1535
1536
1537
1549
1541

1542
1543
1544
1545
1546
1547
15580
1554

1552
1553
1554
1555
1556
1557
1568
1561
1562
1563
1564
1565
1566
1567

1600
1601
1602
1603
1604
1605
1626
1607
1619
1611
1612
1613
1614
1615
1616
1617

6066
6041
5336
7222
57%4

2020
7240
c42
4334
7240
D4y
4334
5749

poep
4451
pe2e6
cRe7
7773
6082
6BE7
1167
SBEY
7049
Igéy
3767
5792
1348

16Lg

nREp
T6E 4
poz2
7640
523y
764
00es
7648
5214
2033
741¢
52380
1861
7640
5224
1217

4 TO D CONVERTER aND MULTIPLEX. J1A PAL1Z Vidy 3aAlUg=71

TLS /XMIT CHARACTER
TSE /WALT FOR FLAG
JMR =1
Cla
JMP ] PRLP /RETURN
JCARRIAGE RETURN LINE FEED ROUTINE
CRLF, )
CLA CMA
AND K215 /CARRIAGE RETURN CODE
JMS PRLP /PRINT ROUTINE
CLA CMA
AND Keiz /LINE FEFED CODE
M8 PRLP /PRINT ROUTINE
NEL CRLF /RETURN

/ROUTINE 70 CLEAR WORKING BUFFERS PRIOR 7O TEST

XSETUP, @
JMS 1 XMOVE /CLEAR WORK ARER
TEMPYD
TEMPA
=5
10F
CAF
T4AD [54@2
peaA 1
CMA
DCA ERSWIT
DCA 1 XIND
JMP 1 XSETUP
HIND IND

PAGE
ZROUTINE TO CHECK IF TEST COMPLETED ITERATION

XTAL, 2
LAS
AND SW2 /LO0P OVERRIME?
SZa CLA
JMP XTALYL JYES
LAS
AND SW5 /TEST SELECTED?
SZA ClLA
JMP w4
157 TALLY /DONE WITH TEST?
SKP /NO
JMe XTALY /YES
TAT ERSWIT /CHECK FOR ERRIOR
SZA CLA JERROR THIS PASS?
TAD MSGPNT /GET MESSAGE POINTER

PAGE

13



/MAINDEC-BE=D6BB=L=(D)

16290
1621
1622
1623
1624
1625
1626
1627
1632
1631

1632
1633
1634
1635
1636
1637
1640
1641
1642
1643
1644
1645
1646

1647
1658
1651
1652
1653
1654
1655
1656
1657
1660
1661
1662
1663
1664
1665
1666
1667

1678
1671
1672
1673
1674

1644
3017
1044
KY LN
12t
1245
3209
5620
2017
5629

0223
2240
(265
p3ge
2326
7346
Cagg
24z6
gasq
7521
7628
2636
2718

2008
7624
217%
3026
1026
1044
1166
3017
1026
1266
005g
1267
3264
7427
7422
1632
5600

ceee
7604
apze
771¢
5320

& T0 O CONVERTER AND MULTIPLEXER

TAD
nCa
TAD
nCa
TAD
TAD
DCA
JME ]
XTALL, 154
JMP I

M1
MSGPNT
M1
FRSWIT
XTAL
M2
XTAL
XTAL
MSGPNT
XTAL

DA PALLD vidl IshlUGeT1

/DECREMENT POINTER
/RESTORE POL"TER

/RESTORE EQROR INDICATOR
/SET RETURN ADDRESS

/STORE RETURN ADDRESS

JPOINTER FOR SELECTED TEST oPTION

XTESY, T1S7¢=1
T5T1=1
T8T2=1
TST3wl
TST4=-1
TSTE=-1
TST6-1
TST7=1
TST748=1
TST1i-1
TeTia~1
TST13=1
T§T14=14

/ROUTINE 70 SELECT SPECIFIC LoGlc TEST SUBROUTINE

XSELEC, @
LAR
AND
nea
TAD
TAD
TAYD
nea
TAD
TAD
AND
TAD
nea
JMPPTR, HLT
ML T
JMPLOC, XTEST
JMPING, 5622

/ERRCR HWANDLERS

ERPTL, 7

N D
Pa CLA
u

L7
TEMPB
TEMPO

(140
17
TEMP@
JMPLOC
K77
JMPINS
JMPRTR

/GET TEST
/STORE TEST

/JMESSAGE POINTER SET NOW
/GET TEST
/DEVELOP POINTER

/DEVELOP INSTRUCTION

/D0 1T
/TRAP

FOR OPEN LOOP TESTS

w4

2159

PAGE 3-14



/1

DEC~BE=DEBR=L=(D)

1675
1676
1677
1708
17¢1
170e
1723
1704
17¢5
1706
1727

1719
1711
1712
1743
1714
1715
1716
1717
1728
1721
1722
1723
1724
172%
1726
1727
1730
1731

1732
1733
1734
1735
1736
1737
1740
1743
1742
1743
1744
174%
17486
1747
1752

1751
1752
1753
1754
1755

1756
1757

4777
4023
4776
4775
47761
7624
e0el
7650
5670
7422
5774°

£oeg
7624
2oey
7718
5320
47771
4234
47761
7604
2021
7658
5740
1027
7402
7220
1039
7402
5773°

2ORD
7624
0020
7740
5342
47771
456
4776"
7624
op21
7650
5732
13382
1244
7422

noLo
4777
41E8
47760
5781

npee
76€4

A TO D CONVERTER AND MULTIPLEX

ERPT2,

ERPTR,

ERPT4,

JME
EMSG29
JMS
JMS
JMS
LAS
AND
Sha CLA
JME ]
HLT
JMP

2

LAS

AND

SPA CLA
JMP

M8
EMSG21
JME

LAS

AND

SNA CLa
JMP |
TAD

HLT

ChA

TAD

HL T

JMP

o

LAS

AND

SPA CLA
JMP

JMS
EMSG2E
JM8

LAS

AND

SNA CLA
JMPOT
TAD

TAD

HLT

7

JMS
EMSG23
JMS
JMP O

2]

LAS

MESAGE
CRLF

MESS
CRLF

SWO

L
MESAGE

CRLF
SWi
ERPTZ
TEMPA
TEMPE

NOISE

SwWa

MESAGE

CRLF
FRPTA4

1A PALLD vidy

JHALT ON ERROR?
/SKIP IF YES

JRETURN 70 ROUTINE

/HALT ON ERROR?
/SKIP IF YES

/RETURN T0 ROUTINE

IzAUG=T71

2159
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/MAINDEC-BE-D6BB=L=(D)

1768
1761
1762
1763
1764
1765
1766

1773
1774
177%
1776
1777

2008
2021
29082
2003
2@p4
2005
2066
2e07
2n1e
2013
2@12
2813
2014
2p15
2016
2017
2820
2021
2p2e
2023
2024

2025
2p26
2g27
2230
2231
20832
2233
2034
2035
2236
2237
24
2041
2042
2043

CozZo
7710
5566
4777
4a1ee
4776
57568

2051
2200
3020
1542
1274
2oLy

7323
3027
3030
4h2p
4522
4524
520%
4523
3827
76€4
7049
Q32
4522
4524
5218
4523
3039
1827
7041
1030
7510

7043
7450
5243
1044
7650
5243
4777
7220
10e7
T4C2
73€0
103
7422
52C0
2032

A TO D CONVERTER AND MULTIPLEXER D14 PALLD vidy Jahf=71
AND SWa
SPa CLA
Jup v 4
JME MESAGE
FEMEGRé
JMe CRLF
JMP ERPTSH
PAGE
/JMONOTONICITY TEST
MONGT, CLa CLi
DEA TEMPA /CLEAR N AND
nca TEMPR /N®L CONVERSION SYORAGE
ADCL /CLEAR CONVERTER
ADSTY /START CONVERSIQN
ADSK /WALT FOR DONE
JMP S
4DRB /READ A=0 BUFFER
nea TEMPA /STORE NTH CONVERSION
CONT, LAS /GET SWITCHES
CMA JCOMPLEMENT FOR D0WN COUNT
nea CNTRY
ADSY /00 N+1ST CONVERSION
ADSK
JMP v"’l
ADRR
nea TEMPR /SAVE
TAD TEMPA /SUBTRACTY
Cla
TAD TEMPB
SPA /8%
cla /NG, TAKE ABSOLUTE VALUE
SNA /DIFFERENCE 27
JMP 0K /YES, 0K,
TAD M1
GNA CLA /OIFFERENCE = 17
JHe 0K /YES, 0K,
JMS ERPT4
Cla
TAD TEMPA /OIFFERENCE > 1, DISPLAY NTH CONVERSION
HLT
cLe CLL
TAD TEMPR /D1SPLAY N+1 CONVERSTON
HLT
JMB MONOT /RESTART 70 RESYANC
0K 187 CNTRY /STaLl

2159
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/.

+NDEC-8E~D6BR=L=(D)

2044
2045
2046
2047
2050

5243
73¢ep
1039
3027
5211

A TO D CONVERTER AND MULTIPLEXern DIA PaLia

JMp
Cla
TAN
nCa
JMp

CLi

=1

TEMPB
TEMPA
CONT

/N+1 CONVERSION RECOMES
/N
/GET N*1 CONVERSION

vidy

3-AUG=71

2159

PAGE 3-17




S

/MAINDEC-BE-D6BR=L-(D)

2251
2952
2753
2054
2055
2056
2057
2060
2061
2062
2063
2864
2065
2066
2g67
2078
2971
2072
2873
2n74
2e75
2076
2877
2109
2101
2102

2123
2104
2105
2106
2187
2110
2111
2112
2113
2114
2115
2116
2117
2120
2121
2122
2123
2124
2125
2126
2127
2139
2131

=3 N

732¢
1177
026
1022
4521
4522
4524
5257
4523
3027
4523
303Y
1027
7041
1039
7420
4776
7447
4776
7320
2026
52596
72E¢
1049
477§
5251

73C0
1177
3026
7604
2178
30314
1831
4521
4522
4524
5314
4523
3027
4344
1877
4521
4527
c0z6
53820
7320
4523
3030
1227

-

A TO D CONVERTER AND MyLTIPLEXER

/ROUTINE T

NOISE,  cla CLL
TAD [=127
nea TEMPQ
TAD Ske
ADLM
ADST
ADSK
IMP o=
ADRE
neaA TEMPA
ADRB
neca TEMPB
TAD TEMPA
cla
TAD TEMPR
SNL
JMS ERPT2
SEA
JME FRPT2
cLA CLL
152 TEMPE
JMP NOISE+S
ChA
TAD Ked7
JMS PRLP
JMP NOISE
/ROUTINE TO CHECK FOR
GLITCH, CLA CLL
TAD (=100
nCA TEMPE
LAS
AND £17
DCA TEMPC
TAD TEMPC
ADLM
AUSY
ADSK
JMP =1
ADRR
aJop TEMP&
CHNL L, JMS RANCHN
TAD CHNL
ADLM
AQRS
187 TEMP2
JMP CHNL
CLa ClLl
ADRA
nCA TEMPAR
TAD TEMRA

NOISE

914 PALLE vidy

TEST FOR EQUALITY OF TWQ SUCCESSiIvE ADRB'S,

/SET TALLY FOR 64 TIMES

JENARLE DONE BIT
/LOAD MPX REG
/CONVERT

/DONE FLAG?

/NO

/YES, READ AD BUFFER
/STORE

/RE=READ

/STORE

/COMPARE FOR EQUALITY

/LINK SHOULD BE SET
/NOT EQUAL

/NOT EQuUAL
JCONTINYE

/YES

/RING BELL
/D0 TEST AGAIN

IN MULTIPLEXER

/OPERATOR TO SELECT CHANNEL

/GET RANDOM CHANNEL

JuAyG=71

23159

PAGE 4



NN, JEC-BE-D6BBe=L=(D)

—

2132
2133
2134
2135
2136
2137
2140
2141
2142
2143

k 2144
2145
2146
2147
2150
2159
2152
2153
2154
2155
2156

2157
2160

7044
1830
7420
47740
7440
4774+
7aLg
104¢
4775
5323

1387
7026
3357
1357
1360
7026
1368
7012
£175
3077
5744

2437
25258

A TO O CONVERTER AND MULTIPLEXE A PALLD vidg

RANCHN ,

FETND,
SECNO,

cla
TAD
SNL
JME
S£4A
JMS
Cha
TAD
JMS
JMP

TAD
RTL
nea
TAD
TAN
RYL
TAD
RTR
AND
Dea
Jmp

@437
2525

CLL

TEMPR
ERPTH
ERPTS
K2a7
PRP
GLITEH
FETND
FSTND
FETNOD
SECND
SECNO
Le7

CHNL
RANCHN

JwhUG=T71

2159

PAGE



/MAINDEC-8E-D6BR=L=(D)

2174
2175
2176
2177

2208
2201
22p2
2203
2204
2205
2206
22@7
2218
2211
2212
2213
2214
2215
2216
2217
2220
2221
2222
2223
2224
2225
2226
2227

2270

2429
2401
24p2
2423
2474
2405
2406
2497
241
2411
J412
2413
2414
2419

1756
1534
1712
1751
22¢9

woes
1053
012
3270
4451
2270
2271
7720
1177
3026
4520
7624
2175
3362
1062
4521
4522
6524
5221
4523
3410
2826
5220
5454

2270

ageg
24€9

7320
1165
3026
1083
301
1419
3027
7220
1419
303¢
1827
7043
123p

7440

A T3 D CONVERTER AND MULTIPLEXER

a1a PALLD Vi4l 3ehG=71 2159

/ROUTINE TO PERFORM 64 CONVERSIONS OF ANY GIVEN VOLTAGE ON SELECTED CHANNEL

/CLEAR WORK AREA

/GET CHANNEL
/STORE CHANNEL

/LOAD CHANNEL

/PLACE IN TABLE
/DONE?

/NO

/YES, NOW CHECK

/STORAGE TaABLE FOR VOLTAGE COMPARISONS

PAGE
RESQL, SETUP
TAD XSTOR
nea 198
nea STORAG
JMS 1 XMOVE
STORAG
STORAG=1
=120
TAD (=100
nea TEMPE
ADCL
LAS
AND [17
DCA CHAN
TAD CHAN
ADLM
ADST
ADSK
JMQ 9“1
ADRB
nea 1 ig
15¢# TEMPR
JMB =6
JMPR 1 XCOMPR
#,50
STORAG, O
PAGE
/ROUTINE 70 COMPARE
COMPAR, CLA CLL
TAD [=77
pea TEMPZ
TAN XSTOR
nea 12
TAD | 1
neca TEMPA
CoMPR1, CLA
TAD 1 1@
nea TEMPR
TAD TEMPA
cla
TAD TEMPR
S44

FOR GREATER THAN + QR =

/182¢8) LOCATIONS

/POINTER FOR FIRSY WORD

/SKIP HERE

1 LSB DIFFERENCE IN 64 CONVERSIONS

PAGE 5



71

DEC-8E-DEBR=L= (D)

2416
2417
2428
2421
2422
2423
2424
2425
2426
2427
2439
2431
2432
2433
2434
2435
2436
2437
2440
2441
2442
2443
2444
2445
2446
2447
2450
2451
2452
2453
2454
2455
2456
2457
2460
2461
2462
2463
2464

2576
2577

26ce
2601
2622
2623
2634
2615
2626
2507
2618

5222
7420
5222
5257
7430
5289
7040
7449
7419
5257
7128
7010
7440
5237
7420
7410
5257
7320
1027
744p
7410
5247
7040
744p
4777
103p
7440
5253
5257
704¢
744p
4777
5257
7320
103p
3027
2026
5227
5776

22€9
1670
2620

neCE
4465
452¢
74022
76€4
2377
1376
30&1
1231

-

A TO D CONVERTER AND MULTIPLEX.

ADK,

PAGE
/LABS~E

SyST,

JMP
SNL
JM»’I
JMP
SEL
JMP
CMA
SEA
SKP
JMR
oLl
RAR
SZ4
Jup
SNL
SKP
JMP
cLé CLi
TAD
SZA
SKP
JMP
CMA
SZA
JME
TAD
Sé4
JMP
JMP
CMA
SEA
JMS
JMP
Clad CLL
TAD
pCa
187
JMP
JMP

SYSTEM
I

JMS ]
ADCL
HLT
LAS
AND
TAY
nea

TAD

T

PN
LA

40K

v #5

,+4

AOK

TEMP A

&4

ERPTY
TEMPBH

o e2
AOK

ERPTY
ADK

TEMPR
TEMPA
TEMPR
COMPRY
RESOL

CHECK

(722

(4242
TEMDC
TEMPC

JIA PAL1D Vial I=AUGCeT Y

/AND
/HERE

s
vy
"

/SKIP HERE IF DIFFERENCE «1 LSB

/SKIP HERE
/AND
/HERE IF DIFFERENCE =1 LSB

/CHECK FOR SPECIAL CASE OF 7777 AND 2

/h=07

/NO

/YES
/8877777
/SKIP IF YES

/A =7777 OR @
/B=@?
/NO

/BE7777%
/8KIP IF YES

/00ONET?
/NO
/YES, REPEAT TEST

/RATE AND ENABLE EXT'y
/SAVE

2159

PAGE

1



/MAINDEC-BE=D6BR=L=(D)

2611
2612
2613
2614
2615
2616
2617
2620
2621
2622
2623
2624
2625
2626
2627
2630
2631
2632
2633
2634
2635
2636
2637
2640
2641
2642
2643
2644
2645
2646
2647
2650
2651
2652
2653
2654
2655
2656
2657
2660
2661
2662
2663
2664
2665
2666
2667
2672
2671
2672

2673
2674
2675
2676

4530
704¢
4532
7220
1024
3226
4775
4215
7422
76C4
cees
7447
4521
7624
2175
4521
1026
4hee
1026
76%5¢
5245
1374
3027
4533
4534
5241
7240
4532
7208
7410
4522
4524
5250
4527
2175
1032
y0e
J440
5261
4521
4523
4240
722Q
1027
4537
70€1
3gz27
1827
1374
764

7410
5325
4536
5275

A T D CONVERTER AND MULTIPLEXER DIA PALLE vidl JeAy6=71

CLKST,

CLOE
CMA
CLZE
ClLa
TAD
nca
UM
AUTM
HLT
LAS
AND
SZA
JMS
LAS
AND
ADLM
TAD
ADLE
TAD
SNA
JMP
TAD
nea
CLSA
CLESK
JHE
Cla
CLZE
Cl.A
SKP
ADST
ADSK
JMP
ADRS
AND
TAD
[AC
SZ4A
JMe
ADLM
AQRR
aILy
CLa
TAD
nlLx
14€
nCa
TAN
TAD
Sé4

SH®
MO

J

nisn

| M
JM

SG

Cla

CMA

CLA

SWé
TEMPZ
MESAGE

Sub
LSTCHN
ri7?
TEMPA
TEMPQ
10

(7381
TEMPA

=4

o1
ri7
TEMPB

2

TEMPA

TEMPA
TEMPA
(7201

RESTR

JEXT START FOR AeD

JSKIP IF NOT AUTOw INCREMENT
/CHECK FOR LAST CHANNEL

/LOAD CHANNEL
/LO0AD EXT ENABLE BIYT !F PRESENT
/SKIP FOR EXTL ENABLE

/=X (MAX)

/STOP CLOCK

/SKIP IF eX(™AX)

D159
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VPEC-BE-DEBRB=L=(D)

2677
27080
2701
2782
2783
27¢4
2783
2706
2707
2718
2711
2712
2713
2714
2715
2716
2717
2720
2721
2722
2723
2724
2728
2726
2727
2730
2731
2738
2733
2734
2735
2736
2737
2740

2774
2775
2776
2777

Sage
3801
depe
3203
3ap4
3705
3gasé
Saa7
3210
3711
Sg12
3013
37314
39158

4549
1048
3347
234¢
53L2
5245
1831
4530
7049
4532
7624
on2s
7649
h236
76C4
#1758
4521
52396
roLp
764
§17%
7949
303p
2ddy
2321
76C4
po2s
7650
5337

1824

1025
3028
5721
pRep

7024
1274
4040
C72g
30en
opeg
4777
T3ICY
1027
2376
7022
7012
7010
137%
4774
73E¢
1827
YA
70¢4

A TO D CONVERTER AND MULTIRLE,

RESTH,

LETCHN,

TEMPY,

PAGE
MESS,

DIxy
TAn
DCa
187
JMe
JMEP
TAD
cLOE
CMa
CLZE
LAS
AND
SZ4
JMP
LAS
AND
ADLM
JMe
@
LAS
AND
CMA
pea
152
152
LAS
AND
SNA
JMP
TAD
TAD
pea
JMP
@

M8
CLa
TAD
AND
RS
RTR
RAR
TAD
JMs
cLA
TAT
RTL
RAL

CLA

Cl.a

chi

M4
TEMPX
TEMPX
=1
CLKST=+7
TEMPE

CLKST
L7

CLKST

ra7

TEMPB
LSTCHN
LESTCHN

SWS
%4
SW4
SWE

TEMPR
LETCHN

CRLF

TEMPA
(7003

(260
PRLP

TEMPA

Dia PaL1Z Vidy

/TO RESTART €LOCK

/A=1 MODE

/SKIP IF NO

/TO CHANGE CHANNEL

/G0

kY S VAN

2159
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/MAINDEC-BE-DEBER=L=(D)

316
3217
5322
Sg2i
3222
3223
3224
3225
3326
3az7
3232
3z31
3932
3233
3834
3835
3238
3837
3349
3241
3p42
3043
3044
3345
3g46
3247
3258
3851
3852
3953
3g54
3855
3356
3@s7
3260
3261
3g62
3263
3864
3ges
3geé
3367
3272
3971
3272
3273

2376
72E2
7912
7812
1375
47740
7320
1827
7012
7018
2373
1375
47740
7329
1227
£373
1375
47741
T3CG
4777
732¢
123¢g
£37¢
7822
721@
7012
137%
47740
738¢
1039
TOE8
TEE4
B376
7022
7812
7012
1375
4774
732¢
1830
781¢
78172
2373
137%
47741
73EE
1932
£373
1375
4774¢
73¢¢
47771
4777
7322
960

A TO D CONVERTER AND MULTIPLEXER OIA

AND
RS W
RTR
RAR
TAD
JMS
ClA
TAD
RTR
RAR
AND
TAD
JMS
CLA
TAD
AND
TADR
JME
ClA
JM8
cha
TAD
AND
BSW
RAR
RTR
TAD
JMS
CLA
TAD
RYL
RAL
AND
BSW
RAR
RTR
TAD
JMS
ClA
TAD
RAR
RTR
AND
TAD
JMS
ClLA
TAD
AND
TAD
JME
cLA
Mg
JMS
Cla
JMP

cli

Chi

Chi

ClL

CLiL

Chi

cLL

(700@

(263
PRLP

TEMPA
7
(260
PRLP
TEMPA

(260
PRLP

CRLF

TEMPB
(7208

(260
PRLP

TEMPR

(7080

(262
PRLP

TEMPB

(7
(260
PRL.P

TEMPS
(7
(260
PRLP

CRLF
CRLF

MESS

Viél

JohUG-T71

2i59

PAGE 5=-4



/1

DEC~BE-D6BB~L=(D)

3173
5174
3175
3176
3177

3200
3201
3202
3203
3204
3205
3206
3207
3219
3211
3212
3213
3214
3215
32186
3217
3220
3224
3222
3223
3224
3225
3226
3227
3230
3233
3232
3233
3234
3239
3236
3237
3248
3241
3242
5243
3244
3245
J246b
3247
3250
3251
KLY
3253

20E7
1534
62¢€p
VA4 A%
1542
32en

3736
2425
2824
406
405%
4024
1716
0947
0614
@Le7
4017
2edg
2411
15114
1687
4pEs
2222
1722

40E6

1481
p740
1617
2449
D314
25e1
222%
g44p
1722
4923
1311
2040
peey
1114
2522
527
I62Q
3736
24L5
23824
4061
405y
400 4
1716
¢odg

A TO D CONVERTER AND MULTIPLEX. J1a PALLE

PAGE

/CONTROL L°GIC ERROR MESSAGES

EMSGYL,

TEXT

"ee TEST @ - DONE FLAG

"erTEST 1

DONE FLAG NOT SET

vidy

THEN

CLEARED

Tahb=71 2159 PAGE 5

OR TIMING ERROR FLAG NOT CLEARED OR SKIP FAJLUREee"

OR SKIP FAILURE®e"



/MAINDEC-BE~D6BR=L-(D)

3254
3255
3256
3257
3260
3261
3262
3263
3264
3265
3266
3267
32782
3271
3272
3273
3274
3275
3276
3277
3308
3391
3302
3323
3304
3305
3306
3307
3310
3311
3312
3313
3314
3315
3316
3317
3320
3321
3322
3323
3324
3325
3326
3327
3332
3331
3332
3333
3334
3335
3336
3337
3340
3341
§342

2614
g1e7
4016
1724
4223
0524
4024
10€5
16490
8314
2521
2205
ey
1722
4023
1311
2040
26ey
1114
2522
2537
36L0
3736
2425
2324
4pep
405%
4024
1115
i1ie
B740
r5ee
2217
2240
2614
2ie7
LY /N
1724
4023
$524
4pza
10L5
1640
2314
2heq
22¢5
na4p
1722
4agey
13811
2047
YA
1114
2522
D937

A TO D CONVERTER AND MULTIPLEXER OlA PALLD Vi41 IsAUG=

EMEG2,

TEXNT

<
(=]
~4
[y
=
e
S

9 PAGE 5-6

"e?TEST 2 - TIMING ERROR FLAG NOT SET THEN CLEARED OR SKIP FAILURE®e"



/M

JEC-BE~D6BR=L=(0)

3243
3344
3345
3346
3347
3352
3351
3352
3353
3354
3355
3356
3357
3360
3361
3362
3563
3364
3365
3366
3%67
3370
3371
3372
3373
3374
3378
3376
3377
3400
3401
34pe
3423
3474
3485
J4@6
3497
3410¢
3411
3412
3413
3414
3415
3416
3447
3420
3421
3422
2423
Japé
3425
3426
3427
3437
3431

I6L0
3736
24L5
2824
4063
4255
40es
1625
3029
72523
24L85
pa4p
1116
24€5%
2282
2523
2449
1723
72525
2222
7524
3736
poLY
3736
24LS
2824
4064
4055
4021
2422
0242
LAY
1114
7524
4024
y74¢
1221
1949
2422
7116
2328
ghez
40724
174¢
PLle3
3736
jall} 4]
3734
24L5
vazé
4gén
4pEs
4021
c4z?2
2342

4 TO D CONVERTER AND MULTIPLEX 1A PALLB Vidy

EMSG3,

EMEGH,

TEXT

TEXT

JeAUG=71

MetTEST 3 = UNEXPECTED INTERRUPT OCCURRED®®"

e TEST 4 » ADRB FAILED 70 JAM TRANSFER TO ACee"

"et TEST 5 = ADRS FAJLED TO JaM TRANSFER T0 ACee™

2159

PAGF
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/MAINDEC-BE=-D6BR=L-(D)

3432
3433
2434
2435
3436
3437
3448
3441
3a42
3443
3444
3445
3446
3447
345¢
3451
2452
3453
3454
3455
3456
3457
3463
34p1
3462
3463
3464
3465
3466
3467
3478
3474
3472
3473
3474
3475
3476
3477
35282
3501
35q2
35p3
3504
35p5
3506
3527
3512
3511
3812
3513
3314

262y
1114
2524
4724
174¢
1eey
1249
2422
7118
236
0hee
4224
1749
sies
3736
caep
3736
2425%
2824
4066
4055
435
1621
peld
LEL Y
22E8
8711
2324
2hz2
4016
1724
4920
2217
2025
2214
3142
1417
o124
0524
3736
eoLP
3736
2425
2324
4067
4055
40268
111
1425
Daap
2417
40e 7
Chia
hE2
Jlecd

4 TO D CONVERTER AND MULTIPLEXER DIA PALLD Vi4e IsAUG=71 7159

EMSGE,

EMSGT7,

TEXT

TEXT

"e¢TEST 6 « ENABLE REGISTER NOY PROPERLY LOADEDee?

"ot TEST 7

“AILED TO GENERATE INTERRUPT WITH DONE FLAGee™

PAGE 5-8



/

NDEC-BE=-DEBR=L=(D)

3521
3522
3523
3524
5525
3526
3527
3530
3531
3532
3533
3534
3535
3536
3537
3540
3541
3542
3543
3544
3545
3546
3547
355¢
385%
3552
3553
3554
3555
- 3556
3557
3568
3561
3562
3563
3564
3565
3566
3567
3578
3571
3572
3573
3574
35795
3576
3877
56008
3621
36@2
3603
3624
S605
3606
S&g7

po4g
11le
2425
2222
20en
244
2711
2410
4DE4
1718

0549

2614
2427
3736
ngsLy)
3726
2425
2324
4861
65049
S940
06eq
1114
504
4024
1740
p7t¢s
1625
22081
2425
4011
1624
0522
2225
2024
4927
1124
1047
2411
1511
1627
4025
2222
1722
40L&
14€3
737
362
3736
2425
2824
4061
6147
54y
06¢ 1

4
A TO D CONVERTER AND MULTIPLEX. . DIa PALLZ vieég

EMSGLD,

EMSG11,

TEXT

TEXTY

IsAUg-71 2159

PAGE =9

T T e ) O R T R hd ROR o
' ES lkﬂ ?L»E: JE 1 - 331 E I II ING be 0 Lo G
X - FAA !\JE A E RRUP W iM M FR FLAGw®

MetTEST 131

= FAITLED TO LOAD AND READ MPY

REG AND CLEAR ACwt"



/MAINDEC-BE=D6&BB=L=(D)

3618
3611
3612
3613
3614
3615
3616
3617
3620
3621
3622
3623
3624
3625
3626
3627
3630
3631
3632
3633
3634
3635
3636
3637
3640
3641
3642
3643
3644
3645
3646
3647
3650
3651
3652
3653
3654
3655
3656
3657
3660
3661
3662
3663
3664
3665
3666
3667
3678
3671
3672
3673
3674
367%
3676

1114
7524
40z4
174¢
1417
r1e4
4gey
1624
4022
524
ca44g
1520
384¢
22¢%
g74g
£1le
pa4n
0314
T3
2240
eie3
3736
gBep
3736
245
2324
4061
6240
5b4g
B6e]
1144
0524
4024
1749
1447
A1E4
40214
16€4
4022
25€1
paag
2114
1449
z310
2116
1665
1423
4011
1624
1749
152¢
3gap
2225
2737
3620

A TO D CONVERTER AND MULTIPLEXER DIA PALLD viéi 3oaUG=71 2159 PAGE 5-18

EMEG1E,

TEXT

"eeTEST 12 « FAILED 7O LOAD AND READ ALL CHANNELS INTO MPX REGee®



/b DEC-BE-D6BB=L=(D) A TO O CONVERTER AND MULTIPLEX. Ola PALLZ Viél IaAUG~T71 2159 PAGE _-11

3677 3738 EMSGL3, TEXT "ot TEST 13 » FAILED TO LOAD AND READ ALL CHANNELS IN AUTC=INCREMENT MODEwe®
37pe 2425
3731 2924
- 37p2 40€1
3723 6349
2704 5947
3795 2623
3796 1114
3747 0504
3710 4DzZé
3711 1749
3712 1417
3713 C€1E4
3714 4Q21
3715 16€4
3716 4B22
3717 0521
3720 ©44p
3724 9114
3722 1449
3723 0231@
3724 €118
3725 165
3726 1423
3727 4911
3738 1649
3731 B1E8
3732 24417
3733 5511
3734 1603
3735 2285
3736 15€%
3737 1624
3748 4015
3741 17C4
3742 ©537
3743 36Lp
3744 3736 EMSG14, TEXT "edTEST 14 « FAILED YO COMPLETE CONVERSION IN SPECIFIED TIMEes"
3745 24L5
3746 23524
3747 4861
3750 644g
3751 bhag
3752 (6L
3753 1114
3754 1504
3755 4Qz4
3756 1740
$757 €317
3768 19€@
3761 14E€%
3762 C4UB
57638 4D0E3
$764 1716

376%  26(5



/MAINDEC-8E-D6BR=L=(D)

3766
3767
3779
3771
3772
3773
3774
3775
3776
3777
4000
4201
4902
4903
404
4925
4pp6
4007
4212
4211
apie
4913
4214
4915
4216
4847
age
4g21
4¢22
4p23
4224
4025
4226
Ap27
47238
4231
432
4933
4934
4235
4036
4g37
4040
4g41
442
4743
4244
4245
4046
aga7
4952
ansl
4752
4253
4254

2223
1117
1643
1116
4223
20Ee%
¢311
0611
goHe4
4924
1115
r537
36C9
373
621
1114
r5C4
40z4
1748
22¢5%
23817
1426
o540
2317
1626
05e2
2311
1716
234¢
2417
4053
4017
2249
5240
6140
1423
D37
36Cp
3736
2427
1749
2825
P32
7523
2511
26L5
4pe2
"5C1
2423
4216
1724
4005
21¢%
sll4
3736

4 T0 D CONVERTER AND MULTIPLEXER DIA PALLZ vid1 IaAUG=T71

EMSGED

EMSGZ1.

TEXT

TEXT

"etFAILED To RESOLVE CONVERSIONS TO » OR = 1 LSBee"

"eeTWO SUCCESSIVE READS NOT EQUALe®"

2159

PAGE 5-12



S

DEC~BE~DEBBeL~(D)

455
4256
4g57
4262
4261
4762
4063
4764
4265
4266
4267
ag7@
4271
4g72
4073
4274
407%
4976
4977
4100
4101
4122
4183
4104
4185
4106
4107
4110
4111
4112
4113
4114
4115
4116
4417
4128
4121
4128
4923
4124
4125
4126
4127
4132
4131
4132
4133
4134
4135
4136
4137
41473
4141
4142
4143

pReLR
3738
2522
2217
1625
1725
2340
r53g
2425
2216
c1i4
4028
162y
rel4
gsap
1722
4024
1115
1116
n74p
p5ze
2217
2247
3680
3736
1517
1617
2441
1611
2311
2431
4006
P11
1428
22E5%
3736
2020
3736
1617
1123
2540
1116
4015
2514
2411
2014
053
fhz2
40e1
16C4
40821
55¢4
40L2
2526
7oLs

4 TO D CONVERTER AND MULTIPLEXE., JlA PALL® Vidy IaAlG-T1

FMSG22.

EMBG23,

EMSG24,

TEXT

TEXT

TEXT

"e?ERRONEOQUS FXTERNAL ENABLE OR TIMING ERRORw®"

"etMONOTINICITY FAILUREes®

"e*NOISE IN MULTIPLEXER AND A=D BUFFERee®

2159

PAGE

13



/MAINDEC-BE~DEBB=L~(D)

4144
4145

4146
4147
4159
4151
4152
4153
4154
4155
4156
4157
4168

4164
4162
4163
4164
4165
4166
4167
4178
4171
4172
4173
4174
417%
4176
4177
4238
4201
4292
4203
4204
4205
4206
4207
4210
4211
4212
42138
4214
4215
4216
4217
4220
4221
4222
4223
4224
422%
“226
4227
4232

2237
36€0

2738
2516
va44g
i7¢8
4014
1727
1123
40c4
2523
2437
3620

3728
z1e4
702%
4By
4024
1740
gadag
2317
1626
7522
2425
2254
4023
1578
2540
1528
1424
1129
1425
30e5
22483
LRGN
2127
1617
23524
1123
3736
eoeg
3736
23€5
2440
2827
6547
5221
2he4
1785
1116
2351
5440
434¢

4 T0 D CONVERTER AND MULTIPLEYXER D1A PALLD Vi1 IsAUG=71

JEND OF LOGIC TEST TYPESTRING
XEND, TEXT "wtEND OF LOGIC TESTee"”

/HEADER MESSAGE

XLABEL, TEXT "eeADBE A TO D CONVERTER, AMABE MULTIPLEXER DIAGNOSTICes"

AUTMSG, TEXT "e?®SQET SWS (AUTO=INC)» # OF CHANS IN SW8e11,

OR SET Sk8edid

%159

(SINGLE

PAGE 5~-14

CHAN)we®"



—

¢

NDEC-B8E~D6BB=L (D)

4231
4232
4233
4234
4235
4236
4237
4240
4241
4242
4243
4244
4245
4246
4247
4250
4251
4252
4253
4954
4255
4256
4257
4268
4261

2168
8166
2167
2178
217
8172
2173
@174
8175
2176
8177

1726
4003
10€1
1623
4011
1649
ede7
7855
6161
5440
1722
4023
(524
4023
277¢
5564
6140
5023
1116
7744
g54p
0310
21l
5137
3680

77E
214p
54¢2
2B76
7760
2478
£44s
7764
2e17
r$22
7780

A TO D CONVERTER AND MULTIPLE)

01a

PAL12

vi4d

IvAUG-T1

2159

PAG

/“l§



/MAINDEC-BE-D6BB=L=(0)

zzee
7122

2222
7387

2482
2508

2602
2722

1223
1192

1288
1388

1408
1588

1680
1788
2084
2109

2200
230a

2408
2508

2680
2789
3¢08
Jiee

3202
3308

3400
35¢@

3622
3722

11111198
11111111

11111111
11131111

11141411
11111111

11111111
11111111
11111111
11111111

11111111
11111411

11111111
111131111

11311111
111111141
11111113
11111411

11111411
cErevEne

11111111
zogooagd

11111111
11111111
11111111
11111000

11111111
11111111

11111111
11111111

11111111
11111141

.

POERARRY
11111111

11111111
11111111

111111314
113111141

1111111
11111111

113131131
11111111

11111111
11111111

1111118
1111111

11114311
4111111¢

11111111
1111113

41131111
eoLoocen

11311111
eoegunea

11111111
1131113y
11111314
pacgeneo

11111114
11111111

11111111
11111111

11111111
11111111

11111411
11111111

11111111
11111111

11111111
13111111

14111111
11111111
11111411
1t111141

11111111
11111143

11411111
11111111

13111113
11411111
13111111
11311113

11111111
CAraegee

11141141
2geg2zae

11113441
11411341
11411111
Zpeadea?

11111111
14111111

11111111
1111111l

11111111
11111118

11111411
11111111

11114111
11141111

11111411
11111111

11111111
11111141

11111311
180200080

11111111
111111

11431141
1113111

11141118
11111141
11111441
1lid1111

2000009
FoaQopee

111311111
poazogoe

11111114
11114441
11111111
adpineoa

11111119
11111131

11111111
11111111

11111111
11111118

11111411
11120111

11111411
11111111

111114114
10600000

11111111
1i1e@2p20
11111111
Ba0a0n20

1113141
111111ie

11111111
1111131

111114114
11111411
11141411
11131111

opapeele
geoeenoe

11411111
2o0pea2e

11111111
10000020
11111411
20002908

11111111
11111111

11111411
11111311

11111411
11111111

A TO D CONVERTER AND MULTIPLEXER J14

11141111
11111111

11114111
1111111¢

1111111y
pgepeang

111114114
20060020

11111111
rorpReon

1113411131
0eREeeea

11111111
1111113

11111113
11411133
1331111
11111133

poeoodde
peooealy

113141111
aREgeedn

11141111
20080329
11311111
ek d i) A

11111111
1111111

11111111
11111111

11111111
11111114

PaLLE

11111128
11228111

11111111
11111414

11111114
ap2B0aon

11114114
naadazon

11111444
AE300B000

1411111414
20300008

11131114
11111141

11141114
11111118
11114144
1200020

npaopese
2020006080

11411228
BpaboeEeR

14111411
agreéedoe
11411114
roaapra

111111141
1111114

11111114
111111113

14111141
1111111%

vidy

IaAUG=~T71

rACBCONRY
11111111

iii11114
11882111

11114114
ReBERAD

11111414
79831111

111114114
20211111

11141114
coeprilL

1111111
gocgeaoe

11111111
eor11111
11111111
e8eP1111

ioeeoeng
roAREaRe

coraongea
egegeniy

11111111
PErPB1111
11111111
pBri1111d

11111111
11111111

11111111
11141111

11111111
11111114

PAGE 5-16




Ny

M

4gad
4102

4200
4300

4400
4500

4600
4708@
5000
5180

5200
5300

5400
5560

5600
5700
6000
6100

6200
6300

6400
6500

6600
6700
70009
710@

7200
7300

7400
7500

7600
7700

DEC-BE-DEBB=L-(D)

111141111
11111111

11111111
2Qoeeaoo

11111111
11i11111

11111114
ceeeooco

A TO D CONVERTER AND MULTIPLEXE~ JIA

11111111
1111111

11411111
pa700008

11111111
11111111

11111111
pee20020

11411111
11111111

B
sBer0n20

113141114
11111134

11113114
700gg020

PAL12  Vvidy

111111114
11111111

11260200
23300800

JeAUG=T71

111111341
11111141

cozoepae
pOronEag

3159

PAGE .-17



/MAINDEC-BE-D6BB=L~(D)

ADCL
ADLE
ADLM
ADRB
ADRS
ADSE
ADSK
ADST
AQK
AUTMSG
AUTO1
AUTODZ
RSW
CAF
CHAN
CHNL
CHNL 1
CLAB
CLED
CLKST
CLOE
CLSA
CLSK
CLZE
CNTRYL
COMPAR
COMPRY
CONT
CONVT
CRLF
DILE
DILX
piLy
pDIsD
DIXY
DONZ
EMSGO
EMSG1
EMSG1@
EMSGLY
EMSG12
EMSG13
EMSG14
EMSG2
EMSG20
EMSG21
EMSG22
EMSG23
EMSG24
EMSG3
FMSG4
EMSGS

4520
4526
4521
4523
4527
4525
4524
4522
2457
4215
0643
674
7022
607
2062
077
2120
4535

4534

2636
4539
4533
4534
4532
2032
2420
2427
2011
102¢
1542
4542
4537
4549
4536
4541
2445
3209
3244
3540
3621
3637
3677
3744
3322
4pe3
4734
4256
4125
4122
3344

3372

3422

A TO D CONVERTER AND MULTIRLEXER D14

EMSG6
EMSGY
FOUT
FRMSG
FRPTY
ERPT2
ERPT3
ERPT4
ERPTSH
ERR
ERSWIT
ERTYP
EXIT
EXT1
EXTEL
EXTL
EXTTE
FADDR
FINIS
FETNG
GLITCH
IND
INTTL
INSTR
JUPINS
S JMBLoC
JMPPTR
Kiaae
Keay
K212
KEis
K&6800
K77
LSTCHN
Ml
Me
Mé
MCTR
MESAGE
MESS
MONOT
MOVE
MOVE &
MSGPNT
MSRGHT
MTE
NOISE
0K
PRLP
RANCHN
RESIL
RESTR

3452

3503

1242
2145
1670
17490
1732
1751
1756
o34
p061
1226
1271
1832
oas52
1024
1866
1223
0738
2437
2403
1346
pase

1400

1667
1666
1664
pae47
popde
pB44
B042
BE4s
pes9
27924
padq
goas
a0é4s
122%
1274
Ioge
20006
1209
1213
0817
1313
1340
2051
2043
1534
2144
2200
2705

SCOPE
SECNO
SELECT
SETUP
START
STORAG
SWo
SWi
SWe
SW3
SWé
SWS
SYST
TADDR
TAL
TALLY
TEMPO
TEMPA
TEMPB
TEMPE
TEMPYX
TMGL
T87@
7874
T85Tip
T8T14
78742
TST4LS
78744
7872
7873
TST3S
7874
T8TH
7§76
T8T7
TYPECH
XADCL
LADLE
XADLM
XADRB
XADRS
XADSE
XADSK
XADST
XCLAB
XCLED
XCLOE
XCLSA
XCLSK
XCL2E
XCOMPR

e K

PALLO Vidy

1257
2462
2064
2065
LFS RN
2272
neao
ap2i
p@ze
6023
2824
2ge2s
2600
1224
2063
2833
2026
pe27
2830
2031
2748
Bars
224
B241
#4582
502
2601
2637
2711
#2266
387
@322
B3a7
B347
24294
g427
1344
2122
giz26
eizi
2123
2127
7125
2124
2122
2135
72134
z13@
2133
2131
@132
2854

I=hUGeT4

XCONVT
XDILE
XD1LX
XDILY
X01SD
XDIXY
XEND
XGL1T
XIND
XINSTR
XLABEL
XMONOT
XMOVE
XNOTSE
XRESOL
XSELEC
XSETUP
XSTOR
XSYST
XTAL
XTALY
XTES?
XXADCL
XXADLE
XXADLM
XXADRB
XXADRS
XXADSE
XXADSK
XXADST
XXCL AB
XXCLED
XXELOE
XXCLS A
XXCLSK
XXCLZE
XXDILE
XXD1LX
XXDILY
XXD1SD

XXDIXY

8035
p142
3137
2140
2136
2141
4146
8057
1567
2836
4164
pO37
TER
2856
8B5S
1647
1552
2053
Ty
1600
1630
1632
1410
1444
1414
1424
1450
1436
1430
1420
1502
1476
1454
1472
1460
1466
1538
1514
1520
1506
1524

PAGE 5-18
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LRRCRS NETECTED?! €
LINKS GENERATEDS 49
RUN-TIME: 14 SECCNDS

IK CORE USED

1A

PaL19

vidi

3oaAUG=71

@159

PAGL

19







