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ABSTRACT

Tne KW-12 diagnostic program verifies the correct operation

of the buffer preset register, the clock counter register, the

clock control register, the clock enable register, the IO
bus interfare, and the clock input channels, The test once

started halts, only in case of an error or operator inter-
vention,

REQUIREMENTS

Storage

Locations 0==3200 in bank 0 are utilized,
Equipment

PDP=12=--with KW=12 option

Program Loading

a) If the Binary Loader is in memory, proceed to step b,
Otherwise, load the binary loader inteo memory.

b) Set Left Switches=7777g

c) Set: Right Switches=400Cg

d) FPress 10 preset and start Left Switches
e) Turn Reader on

General Description

The ability to transfer all numbers between the AC and the
clock registers is thoroughly tested., All modes of the
KW-12 operation are tested., The clock counter is operated
at the five crystal controlled rates and at the rate of
input channel 1, External KW-12 inputs are tested with the
selector switch turned to line frequency. There are four
test options of which one is to eliminate testing of the
AD-12 fast SAM instruction which is affected by mode

bit @ of the Kw=12,

Operation Frocedure

a) Load programs with binary loader
b) Select coption by setting right switches as follows:

1) Bit @ (1) suppress test completion alarm

2) Bit 5 (1) suppress print pass completion printing
3) Bit B (1) suppress test of AD-12 fast SAM instruction
Normal operation on a PDP=12C is with right switches=@gggg

c) Set Selector switches on KW-12 panels to line frequency,

d) Set Left Switches=g2@¢



e) If AD-12 fast SAM instructions is to be tested, set
KNOB @ to extreme counterclockwise and KNOB 1 to extreme
clockwise,

f) Set mode key on PDP-8 mode, press ID preset, and start
Left Switches,

Test Operation

after start; at location P2@@ the program performs 39 tests
per, pass, halting only in the case of an error. At the end
of =2ach pass, which requires approximately 30 seconds, the
letter K is typed on the teletype unless suppressed by the
right switch setting, If after 30 seconds the program fails
to complete a pass the operator should stop the computer and
check the location counter against the program listing as

the program is in a counting loop which indicates a failure
of the counter, the time house, or an external input channel.

After 16 complete passes of the test program, the program will
cease testing and sound a distinctive whistle on the PDP=12

speaker, unless this mode is suppressed by the right switch
setting,.

Cptions:

There are 4 options available selected by the right switches.

Right Switch Setting Description of Option
[7§.§047] Tests AD-12 fast SAM prints

letter K after every pass of
program after 16 passes of
program gquits test and sounds
completion alarm on speaker

1883 Supresses test of AD-12 fast
SAM

2009 Supresses typing of K after
every pass of program

agpg Allows program to repeat
indefinitely

411 combinations of options are legal.



a)

Error Halts--If the computer halts check the listing
for explanation of the halt,

b) PFailure of the counter time base or an external input
channel can cause the program to loop indefinitely
through a 2 or 3 instruction loop. If the program
fails to complete a pass in approximately 30 seconds,
the operator should stop the machine and check the
location counter against the listing to determine

if the program is waiting for a counter overflow or
external input channel,

Manual Test

#hen the computer is halted, the run light is out, it is
possible to check the advancement of the clock counter
manually as follows:

a) Set mode Switch to PDP-8 mode

b) Set Left Switches equal to 6137

c) Press I0 preset and DO alternately
After every press of the DO Switch, the
read into the AD? Each press
and advance the cl

by noting the readi
the clock

clock counter will be
of 10 preset will clear the AC
K counter one or two counts. Therefore,

3 of the AC after each DO, the fact that
counter advanced may be ascertained.




TESTS

The following--tests are performed in the order listed below:

Test # Description

TST 24 Does AC change after a transfer to the
Buffer Preset Register?

TST 21 Does the Buffer Preset Register Jam into
the AC?

TST 22 Can the Buffer Preset Register be cleared
to @ggp?

ST 23 Do all numbers transfer between the AC and
the Buffer Preset Register?

TST 24 Do random numbers transfer between the AC
and the Buffer Preset Register?

TST 28 Does reading the Buffer Preset Register
change its content?

TST 26 Can the Buffer Preset Register gate perform
at maximum speed?

ST 27 Can the Buffer Preset Register survive
checkerboard patterns?

TST 28 Can the Buffer Preset Register handle random
complement patterna?

TST 29 Doee executing the CLEN instruction affect
the AC?

TST 3¢ Does the Buffer Preset Register change after
a transfer to the clock counter register?

TST 31 Can the clock counter be read using the 6137
instruction?

ST 32 Can the clock counter be cleared?

TST 33 Do all numbers transfer between the Buffer

Preset Register and the clock counter register?

ST 34 : Do random numbers transfer between the Buffer
Preset Register and the clock counter register?

TST 35 Does reading the clock counter register change
its CONTENTS?



TST 37

DAST 3¢

TEST 31

TEST 32

TST 48

TST 41A

Te8%T 4
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TSTEL
INPTEL
ITsST@2
ITST@3

INPT@2

INPT@4

TSM

TSML

TCNT1

Can the Buffer Preset Register be ORED into
the clock counter register?

Can the clock counter register be loaded with
mode 2(@) in error?

Can the clock counter be loaded with mode 1 (1)
in error?

Does rapid actuating of the mode gates affect
counter?

This is a general gate shaking test of the
mode flip flops.,

Does mode bit 2 changing from 1 g clear
the clock counter register?

Does the overflow of the clock counter register
set the overflow flip flop?

This is a general test of the overflow flip flop.

'his is a series of tests, Labeled TST 41
through TST 49B that check each bit of the counter,

Does the clock counter register count at all
rates?

Does input channel 1 cause a proper interrupt?
This is a simulated input test for channel 3.
Does input channel 2 cause a proper interrupt?
Does input channel 3 cause a proper interrupt?
I'nis is a simulated input test for channel 2,
This is a simulated input test for channel 3,
This is a test of the external inputs for
channels 1, 2, 3 which includes a test of the

M303 schmitt triggers,

This is a test of the affect of mode bit @Z(1)
on the FAST sample instruction,

is the fast SAM instruction affected by mode

bit @(@2)?

Does IO preset clear the rate bits?



=

TCNT2 Does IO preset clear the overflow flip flop,

the enable flip flops, and the mode flip flop?

TMOD1 Does Mode bit 1(1) work properly?

IMOD3 Does mode bit 1(1) and mode bit 2 (1)

work properly?

clv
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PALL. vlsal L= TmbS 18155 PAGE 4
0 S
ZUANCFL STAET B L Je, ALE

£TLST 21 18T SuFben AUL P3cStT REGISTER DATA INTERCHANGE
/CLsB=61.4 AC Y. CLUCKR HEBESET REGISTESR

fUlvrarbliot ELULA PRESET SEGISTER TQ AC

JOUES AC CodnbE AFTER A TYA4SSFER Tu BUFFER REG?

ol eA T IEACRTY

heed TeT2wp b BLA

Inge TAL HEGaA /GET A NUMBER=BINARY UPCOUNT SEQUENCE 8 THRU 7777
£add CLA® /LOAD BUFFER

O LoA FXED /STORE WHAT WAS LEFT IN AC

o V| To =XED JFETCH IT

7441 Lle /INVERT CONTENTS OF AC

bl Tag REGA /SUBTRACT SEND

7n4¢ 524 CLA JEQUALT

7.2 mL T /N0 HALT CLAB CHANGED AC, EXAMINE CELL 22 FOR TEST NUMBER
fedd 187 REGA /CHANGE TEST NUMBER

be . ¢ WE 1872+l /00 TEST 4g96 TIMES

JUUES BUFFER DATA JaM INMTT THE AC

Ted TST21i» CiLa CLL

I GCA SEND /@ SEND REG

Hudd CL a8 /SET BUFFER AND PRESET REGISTER TO ggge
T4 CLA CMA /ASET AC TO 1277

L1354 CLRA /JAM BUFFER PRESET (©0DB2) OVER AC (7777
gl UCA ANED /SAVE AC

i1eel TAL #XRD /RESTORE AC

7044 Sza CLA /010 AC BECOME (€228)7

JSiCE =LY /CLBA FAILED TO CLEAR THE AC

sdLd JME T8T21 /D0 TEST 4296 TIMES

/00ES SIGWAL CLR BUF FUNCT[OA

Tewe TST22s (LA CMA

(S CLAE /SET BUFF=7777

T od 1l = 1 /CLEAR AC

el CLAE /LOAD BUFFER TO ALL ZEKOS

KT LCa SEND /SAVE AC

Gudt CLaA /READ BUFFER AND PRESET REGISTER
seel LCa FXED /SAVE TEST VALUE

ivel TAD RXED /RESTORE IT

TGy SEA CLA /01D BUFFER AND PRESET REGISTER GEY CLEARED BY CLR CNT?
7672 HLT /CLR BUF FAILED TO CLEAR THE BUFFER
e el 152 REGH /

SR TsT22 /DO TEST 4896 TIMES
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AND BUFFER PROFERLY

-1- /& Senl REG
CENT /GET TEST NUMBER

WXL /SAVE 1T

(XED /RESTORE 1IT
/COMFLEMENT

SENT /ZAD0 TEST NUMBER

/WERE THEY EQUAL?
/AC = BUFFER TO AC DATA TRANSFER FAILED

SENG /INCREMENT TEST NUMBER
TST723+2 /D0 TEST 4096 TIMES
5 TRANSFER BETWEEN AC AND BUFFER PROPERLY
RANDOM /LOAD BUFFER AND PHRESET REGISTER WITH A RANDOM NUMBER
SEND /SAVE IT
SEND /RESTORE IT
/SEND IT
RANDOM /LOAD THE AC WITH A RANDOM NUMBER
/READ BACK RANDOM NUMBER FROM BUFFER PRESET REGISTER
SXED /SAVE TEST RETURN
HXEL /RESTORE IT
/COMPLEMENT
SEND /SUBTRACT TEST NUMBER
JEQUALT

/AC = BUFFER = AC DATA INTERCHANGE FAILED

TST24 /00 TEST 4696 TIMES
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A00FS RE/UT 4G TeY =UFFER CHASGE [TS CONTENTS

" 18125  Jis tat LM /GET RANDOM NUMBER

R e T /SAVE 17

] § =l TAJ 1R /AESTORE I7
o B I Li4B /SENG IT
w8 WSl Jry A2 SUM /LJAL AC WITH A RANDOM NyMBER
CE:A  EIME CL=n& /BRING BACK TEST NUMBER
1, 3 w26 J%h FANDOM /LOAC AC WITH A RANDOM NUMBER
Lo, £186 LLad /REAL BUFFER AGAIN

K et -Ca 2 AED /SavE TEST VALUE
Slow Xlel Tao BXED /RESTORE IT
r.,.'._"-. 7!7"'1 CEM /CUMFLEMENT
chadl daled Teu SEND /SUBTRACT TEST NUMBER
3 7ehAe SZa CLA FEQUAL
250 B ~LT /CLBA CHANGED THE CONTENTS OF THE BUFFER
23N exee 182 <EGA
239 =dkS JEP 18723 /00 TEST 4296 TIMES

/CAN THE SATES FURCTION AT H1GH SPEED
2317 Toid TSTZas CuLa CLL
T2 e’ GCa SEND
R TG TAD SEND
v3gd Eadd CLad
o YT EL80 CL A
(578 P Y - K CiLa3
HITLS 1S CLdA
&35 153 oL &8
A7 KL8S CLuA
e3cd  S183 CLAY
P [T o ELE
FRag  BLAES CLAg
cdod ociss CL 1
PACIR T I S 1K CLa8
7 - B L. CL=4A
A28 BL3I3 ClLak
P U 6136 SLEA
22y 6433 CLag
¢3¢l 6146 CLbA
€342 6133 CLAD
g3 BLl30 CLHA
d3as oLl CLAf
£34D  Cade CLoA
PO B T S CLAB
2xad  HEsE CLHA
A ehEl TR G RYED
= pa e TAL RXED

2 TS Cla
Gl N Ml 1A SENG
dew  (Juay SEA LA
FRES 7842 HLT /BUF FAILED TO TOGGLE AT HI1GH SPEED
£330 8 ZEER 15¢ SEND /00 TEST 4296 TIMES
[ 7 b5del JMe TSTZ26+2
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/SAVE FINAL PATTERN
/RESTORE IT
/COMPLEMENT

/SUBTRACT TEST PATTERN

TEQUALTS

/BUFFER FAILED CHECKBODARD
/00 TEST 4@96 TIMES
/CROSS PAGE REF TO TST27

TEST
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a5 PAGE &

4 FFen . «VIVE & ikI0M COveLEMENT PATTERNS

Y o SRS (N /56 traTE A RANDOM NUMBER
i N ’-’Dﬁua lT
Wi abn i FRESTORE IT

L&l
Wl
GiAa
BLAS
DL A
C4a
CLAS
Gl A
o Y

C.hd
CLEA
CMaA

DCA RXED /SAVE FINAL PATTERN

Y43 SXED /RESTORE IT

ClA /COMPLEMENT

TAy aEND /SUBTRACT TEST PATTERN

521 CLA /eQuaL?

ST /BUFFER FAILED RANUQOM COMPLEMENT PATTERN
Sg HEGA

i" TS1286 /23 TEST 4496 TIMES
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FCLEA C’_._ v 'i'LL:
/RESTORE TEST NUMBER
JOJES CLeN AFFECT AC
/SAVE AC

/] Tdr

/COMPI

/3 T

/E

~ ™~

REG CHANGED AC

TER LATA INTERCHANGE

EGISTER

SFER T¢ THE COUNTER
JCLEA SEN REG
/CLEAR STATUS

JRESTORE TEST NUMBER
JLOAD eUFFER PRESE REGISTER W]TH A BINARY UPCOUNT NUMBER

/5T0P CLOCKks SET ALL MODES=D
/MONE CONTROL REG BIT 2=1
/SET MCDE 2+ ENABLING CLR LOAD CNT

/AT 8171 41, SIMULATE CLR OFLOW ON 6134
/TRANSER PRESET COUNT TO CLOCK COUNTER
/REAL THE BUFFER

/Save IT

/RESTORE 1T

/COMPLEMENT

/SUBTRACT TEST NUMBER

/EUUALT

/TRANSFER FROM BUFFER TO COUNTER CHANGES BUFFER
/INCREMENT TEST NUMBER
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18358 PAGE 1¢

o .~
Lo Y Ho

©7 REGISTER, THEN FRESEY REG TO AC
/5. EAR STATUS

r.dhL BUFFER TG 0PW2

/570p CLOCK, SET ALL MUDESE=Z

/5cT AL é5=1

/3tT MGLE 221, THEREBY CLEARING CLOCK CQUNTER
/ENABLE [NTERRUPT GN OVERFLOW

/S5ET AL 7777

/SET BUFFER 7777 AND AC

/REAL COUNTER

/5AVE CCOUNT

/RESTORE IT

JEERUY

/UOUNTER FATLED TO JAM 22e2 INTO 7777
/05 TEST 4896 TIMES

/CROSS FAGE REFERENCE T2 TST31

/2e3C SE~D FOR NEXT TEST

sCLEAR STATUS
/SET AC=3777
/SET BUFFER TO 3777 (USE 3777 SO WE DONtT SET OVERFLOW FLOP)

/ENAELE LDAD COUNT GATES
/L0A0 COUNTER TO 3777 (GENERATE LOAD CNT)

/2ERL NMODE 2
/SET AC ©5=1
/SET MuDE 2, THEREBY GENERATING "CLC CLR CNT®

/READ THE COULNTER

JSAVE IT

FRESTORE IT

/2ERD?

/CLR CNT FAILED TO CLEAR THE COUNTER FRQM 3777 TQ 20208
/00 TEST 4496 TIMES

/INDIRECT REFERENCE T3 78732
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SEEN E wEEN THE BUFFER AND COUNTER

ZGLEAR STATUS

5F /LUAL AC WITH TEST
/SET BUFFER YO TEST
/ST:'F.' L:'CKI SET AL

Ardd /SET AC ¥b=l
/GENERATE “"CLR CNT"

i /SET AC uédel

/GENERATE "LOAD CNT
/COUNTER TO AC
W XE /SAVE IT
IXEL /RESTORE 17
/COMPLEMENT
SEN /SUBTRACT TEST NUME
/EQUAL?
/BUFFER TO COUNTER
SEND / INCREMENT TEST NUM
TSTS3

RS TRANSFER BETWEEN BUFFER AND COUN

OM /GET RANDOM NUMBER
/LOAD BUFFER RANCOM
SEND /SAVE TEST NUMBER

/CLEAR CLOCK STATUS
/CLEAR AC

/STOP CLOCK:, SET AL
nelde /SET AC ©5=1
/GENERATE "CLR CNT"
Keeui /SET AC @4=}
/GENERATE "LOAD CNT
RANDOM /GET RANDOM NUMBER
/LUAD BUFFER RANDOHM
RANDOM /LOAL AC RANDOM
/READ COUNTER
RXEU /SAVE TEST VALUE
RXED /RESTORE IT
/COMPLEMENT
SENG /SUBTRACT TEST NuUMB
JEQUALT

/BUFFER TO COUNTER
/D3 TEST 496 TIMES

NUMBER
NUMBER

L MODESE=E

"

ER

DATA INTERCHANGE FAILED
BER

TER

I MODES=g2

"

ER

RANDOM DATA INTERCHANGE FAILED
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220 de—=27 HAL T yi41l Ae=iuTebs 12:55 PAGE 1:c

/353 HE. 3 we THe wpunNTEr C=aNGE [ 1S STATE,

! Ny Tl £33 J™S VA UM /GET RANDON TEST NuUABER
S~ P /5uvi 1T TQ BUFFER
. ¢ s 22a SEN1 ZSAVE T
R ) QUL /3T0P CLOCKk,» SET ALL MODES=g
7 24 Tad CLehdd /SET AC 25ai
¥opedg Gl /GENERATE "CLR CNT"
.5 6LES BT /CLEAR C_OCK STATUS
O I 2 b Y
F=A 4423 T&S K2ELD /SET AC d4=1
0y RRE T LS /GENERATE "LDAD CnNIW
12 4«25 M5 KANGOH /GET RANDOM NUMBER
g 18 a0 CLiS /SENU IT TD BUFFER
2714 435 J75 KENNOM /GET RANDOM NUMBER
P T T T I o /READ CLOCK COUNTER
w73l qusb o412 TANDDM /GET HANDO# NUMBER
NS DiLad /SeND IT TO BUFFER
g GNab TR nANTIOM /GET RANDOM NUMBER
G = Sl e e /ReAD CLOCK COUNTER -
2722 anedl 404 RXED /SAVE 17
vl a2l TAS RXED /RESTORE IT
P Tz33 cid /COMPLEMENT
TED IR Tia2 3NN /SUBTRACT TEST NUMBER
.5 o4 L SEa CLA /euuaL?
TS A /(CLCA) READ THE COUNTER CHANGES THE COUNTERS STATE
. dené 132 WEOGA 700 TEST 4295 TIMES
rE  STEs JHe 1 TST354 /CRJSS PAGE REF TO TSTS35

/23, THE _F 10 CSCUNTER AND COUMTER TO ByF FUNCTJON AT HIGH SPEED

Trad  adnd T8TRop  ov3 RANDOM /GET RANDOM NUMBER
ATA%  HLAS Lo /SEND IT TO BUFFER

E3e - el UGA SENG /5AVE LT

A5 ST CUIA

758 glaz Sl /STOP CLOCK
JTd Twgd TAD 48l /SET AC 35=1
SR T - cuLi® /GENERATE "CLR CN™"
34l 638D Ci.S4A /CLEAR CLOCK STATUS
&7teg  72¢d Gl
o= 17 SO ) R TAL nE2¢R /SET AC ¥4=1
L2743 BL34 CLEN /GENERATE "LOAD CNIM
i S e CLgA /READ COUNTER
¢ laly il 152 HEGA /00 THIS 4@96 TIMES
LS B e | JME TST36+3

& Bt Filea ARED /SAVE FINAL NUMBER

vl Sudd Teaie HXE /RESTORE IT
SR F AR < L) /COMFLEMENT
L= S Tacs SN JSUSTRACT TEST MUMBER
. 8 Jasg 5724 CLA /EQUAL?
g3 Feu? T /THE BUFFER COUNTER BUFFER DATA INTERCHANGE FAJLED AT HIGHSPEED
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1y
49 G
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T A v e
s vkl
TA St
CuLad
Vi
P
A Xk
T4 S XEN
B CLA
mLT
15 £G4
o TST 87X
TST37Xy TSTR7
AD CONT GeENERATIO
I N
|“ "‘

K212
..,“\‘Lu
.'L-"'
CA SENT
CLLR
T-,- L% e
il A
-_h'(
T Wi
Lol
jJoA ~XE
TA XE9
SEA CLA
HiT
182 REGA

/5ET AC dbm]}

/,‘,' . :i.-;.'rE "CL,F'\' Ch‘rn
/G R CLOCK STATUS

/GET RANDOM4 TEST MUMGER

/LJA0 BUFFER WITH A RANDOM NUMBER

/SAVE IT

/SET AC 4=

/LJAC COUNTER FROM THE BUFFER REGISTER: GENERATE "LOAD CNTY

/GET TEST NUMBER
/COMPLEMENT
JLOAC BUFFER WITH THE COMPLEMENT QF THE PREV]GUS NUMBER

/SET AC 24=1

/.CAC COUNTER (OHK) IN COMPLEMENT OF THE FIRST NUMBER
/XEAL COUNTER.

/SAVE 1T

/RESTORE IT

fi‘.;.\l\,'EhT TO ALL fEROS FCR TESTING

FBERGY

/THE (LOAD CNT) SIGNAL FAILED TO "OR" DATA INTO COUNTER
/00 TEST 4696 TIMES

/INDIRECT REF TQ TST37

/DEF, OF TST3?7X

(CLR CLOCK RATE) MODE 2 (B)

/CLEAR BUFFER
/CLEAR ALL MODES
/SET AC @5=1
/GEN, "CLR CNT"
/CLEAR STATUS

GET RANDOM NUMBER

/SEND IT TO BUFFER

/SAVE IT

/STOP CLOCK, SET ALL MODES=2
/SET AC P5al

/:;'.‘-'.T.h*.‘TE nCL,{ CNT"

SE AC ¥4=l
TRY TC GENERATE "LOAD CNT"
T CCUNTER

SET ALL MODES=¢

ORE IT
] IT 2ERQ?

/LOAD CNT GATES FUNCTIONED WITH MODE 2=@ IN ERROR
/00 TEST 4296 TIMES
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MODE 1 AND 2 =3

CN ™"

/SAVE TES

/RESTORE

/2ERQD7?
/LOALU CNT GATES FUNCT!ONED WITH MODE 1=1
D ST 4296 TIMES

M NUMBER

0 BUFFER

/GET R
/SENC

AND
1
FSAVE [T
~
v
0

T

- O

/SET A

ddel
/SET JDE 1=1
/CLEAR AL
/SET AC £4,85=1
/SET MCDE 2=1
/D0 THIS 496 TIMES
/READ COUNTER

/SAVE IT

/RESTORE 17
/2ERQ?

IN ERROR

/THE MOUDE REGISTER CAUSES ILLEGAL LOAD COUNTER
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+o¥e 3=nalns TEST JF THE MOCE FLTIP FLGPS

S G ge)d F3nT Aaleadl NUNBER
S /3250 1T T oJFFER
= F oSN JSANE IT
pay 5w /GET TEST COUNITEK
ATy FRATATE Twd LEFT
1. /RITAIE TWO LEFT
ST /ROTATE TWU LEFT
AN 27 ae /INSURE THAT MODE @,1.2=1
gt /SEND RANDOM NUMBER TO CONTRQL REGISTER
ok = FCIOMPLEMENT
AT, PR el JINSURE THAT MODE ¥,1.2=1
SR /56T T0 COMPLEMENT OF THE NUMBER
15% SELA /00 THIS 4296 TIMES
oM TEaT31ed
Sl JGET TEST VALUE FRUM BUFFER
L\ Ca Xk /SAyE 1T
TS IXEy JRESTORE 17
Ll /COMPLEMENT
TAD SENT /SUBTRACT TEST NUMBER
afa CLA JEJUAL T
LT /BUFF CHANGED IN ERROR
CLCA /READ COUNTER
iy AXEN /SAVE IT
TAZ RXE /RESTORE IT
LAk LA FSTILL #eRO?

— (! /COUNTER CHANGED IN ERROR
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/A Wk

/GENERATE "CLR CNTM
/CLEAR AC

/SET AC 24=1
/SENERATE "LOAD CNT"

OR OVERFLOW W]LL RELOAD

TEST NUMBER
/MODE 2 1=-g DID 7
AC 45=1

"‘r" HCLQ CN-';'H
JUNTER

2 ¢=1 FAILED

AD INTERRUPT

LOW FLOP

/CLEAR STATUS
/SET AC ©5=1
/3 TC COUNTER
/CLEAR CLOCK STATUS
/SET AC=42020
/SET BUFFER TO 4pp¢

/SET AC £4=]
/LOAD CNT (@2)=1) 1 TO OVERFLOW

"y - - n
CLR CNT

GET STATUS OF CLOCK

/OVERFLOW NOT SET

CNT
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5 TRED ANOR
/DUES CL (6135) CLEAR CVERF FLOP
'
e J ¢ - T']“J,:"i' LN vl
ol Co® /CLEAR ALL MODES
3 T Kedod
221 Lde DLLR /GEN "CLR CNT"
1 2 > HE /ULEAR CLOCK STATUS
1 3 7338 4 CLL C¥L RAR
3 4 < LAl /SET ByuF=4p@de OCTAL
3 2 7 vl & :\_L
1 2 TA YT eLT
3 538 SLEN /GEN LOAD CNT
Legwe /<& LA LLe
1251 »93 LAS /2ERQ BUF .
1232 8132 LR /CLEAR ALL MODES
1233 1423 T A 214 /SET AC 85m1
1234 6132 CLLR /GEN "CLR CNT"
2 7 v fod 1
6135 CLSA /GET STATUS BIT g=1
i cish CLSA /GET STATUS BIT ©=0
1 1 i SPA CLA
1242 7482 mLT /CLSA FAILED TO CLEAR OVERFLOW FLOP
/
/TEST OVERFLOW SKIP
/
1243 7 ‘ CLa CLL
1244 5132 CLLR /CLEAR ALL MODES
124% 423 TAL Keled /SET AC ¥b=1
1746 €132 GLLR /GEN "CLR CNT"
1247 8189 CLSA /CLEAR CLOCK STATUS
1254 74380 A CLL C¥YL RAR
153 33 ‘ 3 /SET BUF=4028 OCYAL
1252 7360 CLA CLL
1258 113 TA( Ko2se
zn4 +134 CLEN /GEN LOAD CNT
L1258 79%0 cLa CLL
1256 6133 CLAB /CLR BUF,
1257 6l32 CLLR /CLEAR ALL MODES
12684 1UES ThD Keled /AC B2=]
1251 6142 CLLR /GEN "CLR CNT"
1282 7320 cLAa CLL
12,3 ¢£15] cL 5K
<2064 7917 SKP
1285 74¥2 LT /CLOCK PRESET DIDN'T @ OVERFLOW ENABLE
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ZTEST FOR 40 INTorARJET

A SR R 5. Tau 2ANTA

1l dmLd LG = 1 IRN

ir/d Loa 2T & l’]:

1201 Zeed N

1322 ewie 1 UF

1278 8L SRR

1z748 242 LuCa, LT ILLEGAL INTERRUPT OVERFLOW=1 OVERFLOW ENABLE=D

F3ET INT ExdBLE

1273 1«23 TAZ “A1ld8

1778 Elds CLEN /TURY CN CLOCK OVERFLOW INT

1737 782 LA CLL

1344 #$1id1 oLsSx

1301 7402 Wi ¥ /CLSK FALLED TO SKIP OVERFLOW=1 EN OVF [NT=1
o/
ZIEST FOR CLUGK [STERRURT

13,2 14ll : TAD #NTB

ided J2dd LA RETURN

1354 eedl [ar

1355 J2ER noe

1R, B kg {JF

a7 T WAL HL T /CLOCK INT FAILED TO INTERRUPT
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(1))

7

OVERFLOW ENABLE WON'T ZERD

/STOP THE CLOCK

/READU AND ZERO FLAG

/BAD INTERRUPT CONDITION STILL EXIST'S
RETURN

/ILLEGAL CLOCK INTERRUPT
fald /00 INTERRUPT TEST 4496 TIMES
TST41B /CROSS PAGE REF TO TSTA1A
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/
foexThl NTER CinRY TESTING
FCG 0w f« 5 Sel AulH THAT C.0CK CvT KAISES BIT Ixn JUESTION

ZOUTS B1T 11 SET 4¢

1334 Fecd cLA

SV AL L TR CLLR /CLEAR ALL MODES

1341 0133 Clad /CLEAR BUF

i3ad  1e£d TAS nAlag /SET AC «5s1

1343 else CLLR /GEN "CLR CNT"

13544 #1380 Al B3t S JCLEAR STATUS

13430 1222 Cua

1346 Jvée JGA nEGA

138/ 3deél B SEND

1352 6134 CL4aR

1351 1135 TAD KN32%8 /MODE 1 182 W2 RATE

1372 81458 U 1

1355 Qe d 7 -Gl o 1] B

13-.4 {¢és Tay <3i3e

1323 Las CLLR

1356 81487 g0 JREAD COUNTER

1357 321 LCa SXED

123 1421 T1AG Axed

1381 125 TAU “g82]

1362 7032 Sva CLA

1263 ES57 i v *4

1334 zedd 15¢ REGLA

1333 5836 JP =7 /WAIT SOME MORE

1356 Fur? I | /BIT 11 FAILED TQ GET SET BY A CLOCK PULSE
FJ0ES BIT 19 SET UPR

1367 72ed Cua

1373 i CLLR

1371 6133 olAd

>t A i, TAL Kel3e

1373 5132 SLLR

1374 612D TST 4%, CLsa

1375 Teléd LA

1376 3é22 ogaA REGa

1377 1eéb TAD Kad21

140 815 cLaB

142 3622 OCa SEND

14,2 1i%H Tad nZeiad

1463 6134 cLeN

1474 7422 CLA CLL

12,5 1224 TAL 45122

14,8 HLA2 GLin

1.7 Bi37 CLUA

1493 2% SCA AXED

1ALE  Judt TAD SXED

1412 1@27 TAg MR9g2

1413 7650 Sha uLA

1414 5edv aMp L)
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GRS RIT 5 SET o6
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>3 i AS
28 Tay AL 0P
7L “fl-li-:"
32 T3T448, CLsA
: CLa
< <CA REGA
i5 Tas {2877
5 el AR
#ar uloa SENT
AUF=S TAS Kedy
R CLEN
CLs CLL
4 e Tal K3ive
Xz CLiRr
.. CLOA
w2z DCa rXED
1ogl Tag RXtD
L2 TAS MEHdw
pes SHA GCLA
7 i JM s +d
€ l1a# REGA
=58 JMP =7
2 HLT /BiT 3 FAILED TO GEY SET BY COUNTING
JIVES 8IT 2 SET JUP
S {a
1 cLL=
L LLad
£3 TaZ Kdlde
3£ CLLR
3z T5T49, (CLSA
Jees GLA
Julid DCA REGA
S TAY R3777
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54 SNa CLA
41 JiP 1 T3T49X /CROSS TO TST49A
ree 1S¢ REGA /3ACK TQ TST49+13
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8 5]
2
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FOmE ] = B IZS CORTER COUANT MORMALLY AND AT ALL RATES

2000 WL L2 0k RATES FUsg, Tuas
i

2512 Iy T L HE
13 25D Ste R /SET 4U2«40 RATE
=i B ] DA UEL
AT == S5a /REAL STATUS
Y B atAa GLA
sl mEilh e RE - AWALT FOR QVERFLOW
2 f‘\.‘ Ywabh Tl ageire
2ol S -0
222 Fdeld L Sl /SET LUEKC RATE
2728 =19 Cuaa
2r24  Flod GMA ULA
2423 Hedd ) YT /AT FOR OVERFLOW
CEREE S I L 2 TAD nNSE G
227 A2 CLlR /SET 14KC RATE
2pdd  Asd Gk BEL
8 N T CL3A
2032 LER SHA CLA
PR Bedl Wi e
34 13ep TAD K773 /PRESET THE CLOCH
2235 hood CiLAR /FUR 128 CPS TEST
ZT38  Tevd ClA
2237  QuEd TAL K4132 /SET 1KC RATE
2548 braZ crlR
et 2eEd DA CLL
2242 £.39 CL5A
2043 70 Svi CLA
£t zeag wME e
55 LZ24 TAD A513¢ /SET 149 CPS RATES
4% 1i8E CLLE
gl Tadd Zean Gl
PRt S CLSA
gl 7. 490 Srha DLk
2352 SZ2S 0 ok =

oud SuA: CLL

7300 7
Srna4 1124 TAD naL28 /SET AC ¥7=}
e 55 4134 GLEN JENABLE INPUT CHANI
e o] Tedi Cua
Siad  AEe7 TAD KOYER2 /SET InWPUT RATE CHANi1=60HZ
I Y k)
2t T8 d gha CLL
= 2 2l8n A
o I A= N A
& ',';_;Ja u"'-") '.d
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i/
ITaYud, -
mE ~ FEET UF INTERRUPT RETURN
e d '\I;
[4 vl
17
- b A T
2 T /ND INTERRUPT
- LICH, a X2udi JCLEAR INTERRUPT ENAJLE
T %t g
p 73 Coa CLL
; 1 Th 1
- T A 4
£ By | C RETURN
- i
3 ~ sl s | e -
C_s4 fCLEAR CGLOCK STATUS
:—}I ,I’ - (§ M

=4 A /INTERRUPT IN ERROR
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/MAT JEC Sa—wdd ? PAG L« vigl 18=3CT=69 18:55 PAGE 3@
/
£30Y INPUT TESTS Cnive 2
/
Gt = i [0
e T Mol
P T et NEP
£ B B o I nF ZINT QFF
e i Pt b
£ Te NOF
3L e NOF
2 2n Faes NOR
e &y e NOF
2o Tioe NDF
2302 ieds NS
2722, Téis NOF
ol Tl NP
2P eu Tl NGE
2er. % n0:2
S i 7 PEPE L TA Adead
2oie Z2 Cue EnAolE CHAN 2
22w Gasd ELLR /SET EVENT FLOP
7l R i NOP
Il S NP
2227 74EL NQP
PR . OP
2zel  Bisz CLLR /SET PREVENT FLOP
2oz e LA
22 ¢S CL&
27 TR NP
27 &3 6Ll CLEN
2Fa o T CL5A
ezl deds DCh SEND
22¢< b3 ds CLSA
2 gLl AN K14
2262 Swln gCa WX
2R Ml TAD RXED
224= 764 S & CLA
Pt i Pl /CLSA DOESN'T @ JNPUT CHANNEL
2 1dE. Ta2 SEND
22“‘ ?I-‘:,. C{A
Zosm Aup g TAL KAd14 /SURTRACT SET
225, 104 S2a CLA
2252 Ted2 HLT /80TH PRE=EVENT AND EVENT NOT SET
b Er R P e 152 REGA
222+ hedée JYP [NPT22
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/CLSA DOESN'T © 1‘\"’”\_."-. CHANNEL

/SUBTRACT SET

/BOTHK PRE=EVENT ANU EVENT NOT SET
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LTEST DF LPel (Cedide #3

ARARRS O DUANL CHa 25 CHANS ST T8 LINEERER
LA T4y GLSA /CLEAR STAIUS
Lha ChL
SLLH /CLEAR ALL MQUOES
Tald Widd e &
ciEwN ZENABLE CHANI INPUT AND INTER,
Cla
ghEx /SKIP ON CLOCK INTER,
o™t e ,ﬁ‘cIT
CLSA /GER CLOCK STATUS
aCA AXET /SAVE IT
Ty T8 S35y FRESTORE 1
(o B
TAJ n2ade
a7a CLA
wUT /ZINTERRUPT BUT CHAN 1

JEVENT HO® NUT SET
ZTEST QF 1 WPUL CHANNEL. 2

SERA /CLEAR STATUS

glal CLb

CLLR /2ERO ALL MODES

1AL Rde14 JENAR. CHAN, 2 INPUT AND
/INTERRUPT FLOPS

cLEN

CLA

JLSK /CHECK FOR CLOCK INTER,

JHp = /WALT

GLSA /GET STATUS

JG A RXEY /SAVE [T

T4 XL ) /RESTORE [T

Cula

TAU K341

S#4 CLA

ALT /INTERRUPT BUT CHAN 2

ZEVENT FLOP NOT SET

78T OF TuwPdl Chawn 1

CLSA /CLEAR STATUS

cLa CLL

LeLR /CLEAR ALL MQODES
TAS Redod ZENAB. CHANL INPYT
CLEN /AND lNTERl

cLoX /CHECK FOR CLOCK INTER,
wr ey /WAl

o /GET CLDLK STATUS
nGa <XE3 /SAVE IT

TA- XXED /RESTORE [T

TAa) L0043

S#a CLA
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PAGE 33

JSTART LI%e ADDE
/CLEAR AC AND LINC
/ENAS 3SPEC. IN REG,
/READ KNUB 2

/READ KNDB 1

/STORE AC

/ZLuAd AC

ZENTER POP=8 MODE

/1F RIGHT SW B]1 2(1)
/SKIP FAST SAM TEST

/INDIRECT REF TC TCONT1

/ZENTER LINC MODE

/CLEAR SPEC IN REG.
/READ KNOB ZERO

/READ KNOB 1
JCLEAR AC

/ENABLE FAST SAM
/ENTER PDP=8 MODE
/CLEAR CLOCK STATUS

/SET MODE DIT@s1

JENTER LINC MODE

/FAST SAM SET THEREFORE

/READ IN VALUE OF KNOB1

/AS THIS WAS LAST CONVER
/510N

/SHOULO STILL READ KNOB1
/ENTER POP=8 MODE

/SAVE VALUE

/RESTORE IT

/COMPARE IT

/READING FAST SAM
/IWITIATED CONVERSION
/1 ERRQR

/M00E 2(1).8(1)
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RSION NOT INITIATED BY
EST 4896 TIMES
S PAGE REF TO TSM

103)42012,0(0)
R LINC MODE

IN+ REG,

FAST SAM FLOP
KNOB L SETTING
R POP MODE

OVFLO
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A CVF b y RATES AND MODES
T USE
AC
ALL MODDES
ALL ENABLES
TE=1dKHZ
CUNTER
= /WALT LOOP 4,92 c
/READ COUNTER AGAIN

/COUNTER NOT WORKING
/AITH RATE B|TS 1+2 SET

ET CHECK IF RATE BITS 1,2 CLEAR

ZENTER LINC MODE

10 PRESET

[ =

/D
/ENTER PDP MQODE
/GET COUNTER

St /STORE

" /WAIT LOOP 4,92 MSEC
/READ COUNTER AGAIN
SEL. /COMPARE

/10 PRESET FAILED TO
/CLEAR RATE BITS 1,2
/CLEAR ALL MODES




/Mal DEC ap—o9? PaL1s vidl 14=00T=669 103155 pasE 36
fus ZRECH 4aTe il .
f=laes B=k L& L8 IS a7 IHe ST
P = FCLEAR AU
z Gna A /CLEAR ALl MODES
2¢ £ L /CLEAR ENABLES
;_‘ : T-'l \-;- ¢
zn 0 e A /SET RATE=1KHZ
z GLy L /READ COUNTER
Zeq Jue A SEN
S Tk N2
2 T o= 14,
262 7 kB 1 S
2213 B2l$ Nt e /WALT LOOF 16 MSEC
2573 613 Gl /READ COUNTER
2:‘;;? Jess ol I
et Lse TA SENG /CUMPARE
2821 Faey s¥
ghgd  J&3 51~
2az ¥ Thueg (I /COUNTER NOT WORKING
/WITH RATE BIT @ SET
/ND. B0 10 PRESET avD SEE I BIT 1 cLEARED
2924 bisl ST FENTER LINC MODE
o U ]
2520 Wec 22,
2az2? ESF /00 10 PRESETY
23 ¢ =S ZENTER PDP MODE
Znni BLav CozA /READ COUNTER
25128 Fndd S SENY /STORE
2553 7. B
2534 o JAL
ehin 7142 58
2655  HEss N7 =2 /WALT 16 MSEC
P SL3A /READ COUNTER AGAIN
o E S 35Q
Piin o & 182 Tas SEND /COHPﬂRE
2552 Tbas SZ2a CLA
26a8 7-.2 QLT /RATE BIT @ SET AFTER 10
/PRESET
/20ES OVERFLUW AND UVFLO INT, FLOP
/CLEAR wITH [T PRESET
2had  Tdlg TENTZ2, CLA /CLEAR AC
2849 bHloz CLLR /CLEAR ALL MODES
Pral  1€L3 T4 nll2e
Zagl BUSP C.LR /SET MODE 2(1)
dend 6135 CLSA /CLEAR STATUS
2651 72vd S
drsd  1&th T4 ARG
‘_"‘i fL3 Leas /SET BUF TO 4355
4 T C.a
=52 LoD = SIS AAced
‘3'_)5 L;é‘; C N ,LO‘U COUNTER
ARres Y ST 2 S Cia
e20d 6199 CLAL /2ERQ BUF
2Akl 6132 SLLR /CLEAR ALL MODES
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PAGE 37

Z0VFLD STILL SET AFTER 10
/PRESET

/CLEAR AC

/SET MODE 2(1)
/CLEAR STATUS

/SET BUF PRESET REG,

/LOAD CNT WITH 4Pee

/SET INT
ZENTER LINE MODE

/00 10 PRESET

/ENTER PDP MOODE

/CLEAR ALL MQDES

/GEN,

/0VFLO INTER,

/SET AFTER 10 PRESET
/CLEAR ALL MODES

/ENABLE [NPUTS TO ALL CHAN

/CLEAR STATUS
ZENTER LJNE MODE

/00 10 PRESET
/ENTER PDP MQDE

/SIMULATE INPUTS ON ALL CHAN
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Ke1K9

CLEAR
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SEND

PAGE 38

/SIM INPUTS ON ALL CHAN

/GET STATUS

/STATUS NOT ZEROD

/10 PRESET FAILED TO CLEAR
/ENABLES=AC CONTAINS STATUS
/CLEAR AC

/CLEAR MODES
/SET MODE 2(1) = CLR CNT

ZENTER LINC MODE

/D0 10 PRESET
/ENTER PDP MODE

/LOAD BUF W]TH 5555
/GEN LOAD CNT
/LOAD CNT TO AC

/MODE 2 NOT CLEARED
/BY 10 PRESET

/IF RIGHT SW BIT 2¢(1)
/SKIP FAST SAM TEST

/CLEAR ALL MODES
JENTER L[INC MODE
/READ KNQG @

/READ KNOB 1
ZENTER PDP MODE
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PAGE 39

/00 [0

/ENABLL

/READ KNOB 1=FAST §,

ZENTER

/FAST

/MODE
/00
/CROSS

/00

=

PRES

FAS

PUP

SAM N
/ENTER LINC
/READ KNOB 92
/ENTER POP

(4]
TEST 4@

AT
N

PAGE

ET
T SAM

MODE

lath]
MODE

0T SET
MODE

MOOE

CLEARED
96 TIMES
RER YO TCNTZ2

10 PRESET
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CLA
FOUES MODE 1(01) -0y
TMOULs CLA

CLLR /CLEAR ALL MODES

CLAB /CLEAR BUF

JME RANDOM JGET RANDOM NUM

OCA SeND

TAD SEnD

CLaAB /SEND RANDDM NUM T0 BUF
CLA

TAD Kdlge

CLLR /ZGEN "CLR CNT"

CLSA /CLEAR CLOCK STATUS

CLA

TAD KZ200

CLEN /GEN LOAD CNT

CLLR /SET MUDE BIT 1(1)

CLA

CLAB /CLEAR BUF

TAD K2vo6p

CLEN ZENABLE INPT 1 AND INT CHANI
CLSK /SXP ON CLOCK INT

JMP i

CLSA /CLEAR STATUS

CLA

NOP

CLAA /GET BUF

CIA

TAU SEND /COMPARE

SZa CLA

HLT /CHAN 1 INPUT FAILED TO CAUSE CNT TO BUF TRANSFER
CLEW /CLEAR ENABLES

CLaA /CLEAR CLOCK STATUS

CLA

CLag /CLEAR BUF

TAD KALL14

CLEN /ENABLE CHAN 2 INPUT AND INT
CLSK /SKP ON CLOCK INT

JMP =

CLSA /CLEAR STATUS

CLa

NOP

NOP

CL5A /GET BUF

Cla

TAR SEND /COMPARE

S#4 CLA

HLT /CHANZ INPYUT FAILED TO CAUSE CNT TO BUF TRANSFER
CLEN /CLEARS ENABLE

CLoA /CLEAR STATUS

Cla

CLaB /CLEAR BUF

TAD Kave3
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Gdas CLEV JENABLES CHAN 3 [INPUT AND INT

{ CL3X /SKIP ON CK [NI
i ¢ CLs /CLEAR CLOCK STATUS
v e L Ll A
x 7 P
3 7« NOP
L 6. CLHA /GET BUF
3 7. ClaA
3 1 TAD SEND /COMPARE
3 AR S2A CLA
3 72ie BELT /CHAN 3 INPUT FAJLED TO CAUSE CNT TO BUF TRANSFER

/TEST MODE 1(1) anD MODE 2(1)
3138 Elase TMCD3» CLEN /CLEARS ENABLES
Jra4 116 TAD K2322
3129 1114 TAL Ki1€0g
3% 6lag CLLR /START CnNT RATE=4DE2KHZ - MODE 1(1) AND 2(1)
3 7 GP /WALT
3 74 :
3-92 7 NOF
3 7 CL 4
Z-74 1ic¢o TALU KEohe
31 61582 CLLR /STOP CNT = MODE 1(1) AND 2(1)
34 61387 CLCA /GET CNT
3 LY DCA SEND /STORE
O‘ (3% ..:._')-\
3 1 7 CLA
3z. 2 &1 CLAB /CLEAR BUF
3= 3 ¥ TAD KE2Lb
*5.04 & CLEN ZENABLE CHANL1 INPUT AND INT
5  Bidl CLaX /SKP ON CLOCK INT
o J B, Wit =4
& 6. CLaA /CLEAR CLOCK STATUS
3 7 < CLa
3 ¢ CLBA /GET BUF
3 7 CTA
3 1 TAL SENWD /COMAPRE
3, 754¢ SZA CLA
7= 7e¢? HLT /CHANL FAILED TO CAUSE CNT Tp BUF TRANSFER
32158 6134 CLEN /CLEARS ENABLES
3217 6135 CLSA /CLEAR STATUS
3 7240 CL
X (= C JCLEAR BUF
; . i : TALD sCklé
3 i 6 CLE /JENABLE CHAN 2 INPUT AND INT
3 sz CLSK /3KP ON CLOCK INT
o |

/CLEAR STATUS

=0 /GET BUF

(4
. e
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P ON CLOCK

CLEAR CLOCK

AN 3 INPUT

ET GNIT

/CHANS INPUT

7Ty

/1F

RIGHT SWl

£ LETTER

BLT a4}

3 INPUT AND [NT
INT

STATUS

FAILED TO CAUSE CNT TO BUF TRANSFER

FAILED TO CLEAR CNT

TCHES BIT 1(1) SUPPREES PRINTING OF K

K

SUPPRESS END OF TEST WHISTLE
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