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1. ABSTRACT

This unit is tested in three sections: (a) an instruction test of the logic; (b) a display test

for the scope; (c) a calibration section for the A/D Converter.

2. REQUIREMENTS

2.1 Equipment
PDP-8, 8L or 81 Standard Computer
AXO08 option

Adjustable Voltage Source (0.01% or better, Z out < 1.0 ohm)

2.2 Storage

2.2.1 Program Storage - The routine uses memory from address O to 4500.
3. LOADING PROCEDURE

3.1 Methods

Procedure for normal binary tape is followed.

4. STARTING PROCEDURE

For normal starting operation all switches should be down. Starting address is 200.

4.1 Program and/or Operator Action

Connect non-zero voltage source fo input connector for channel zero.
Set "Timing Control" minimum (C.C.W.)

Load the program into memory .

Set switch register to starting address - SA = 0200

Load Address.

Press Start.

4.1.1 The program will loop in the first section of the test, and the display, if on, will read

"DIAGNOSTIC RUNNING"
"SAME VALUE IN XX ICMX"



If there is an error, the teleprinter will print out the error and continue on in section test. (XX = the

multiplexer channel + 1 where overflow occurs)

5. OPERATING PROCEDURE
5.1 Operational Switch Settings

With all switches down (Logical zero), the test will stay in the instruction section. With
switch 2 up the test will enter the display section, from the instruction section. With switch 6 up the

test will enter the A/D calibration section, from the display section.

5.1.1 Switches -

For DisE|az Select MUX Channel
e - AN I\
0 11213 4 1516|7 8|9]10]|1M

11 = 1 INHIBIT PRINTOUT
10 = 1 SCOPE LOOP

9 = 1 HALT ON ERROR
WITH 6 = 1 ENTER CALIBRATION CHECK
IN CALIBRATION TEST 6 - 11 = CHANNEL SELECTED
INTENSITY, 10 = BRIGHT, ¥= NORMAL, 04 = DIM
ENTER DISPLAY TEST 2 = 1 (for Monitoring display switches)
00 = LEFT DIAGONAL (\)
01 = RIGHT DIAGONAL (/)
11 = ANGLE ()
10 = BOX WITH AN "X" AND A CROSS INIT

5.2 Subroutine Abstract

5.2.1 BEGIN - This is AX08 instruction test of the logic which tests that all registers and flip-flops
initiated by start key are in the correct state. Also tested is the ability to set and clear the (Y) register,
the skip on flag and interrupt logic for--the A/D timing, the RC clock and the crystal clock. Other

logic functions of the display and the A/D converter are also tested.

5.2.2 CHTST - This is an increment test of multiplexer and assumes that (1) the display is operating;

(2) the A/D is calibrated; (3) the channel zero of the multiplexer has a non-zero voltage applied to it,



and that all other channels have no voltage applied to them. This routine records the voltage it sees
on channel zero, counts increments of the multiplexer until the same voltage (+/-1/2 LSB) is found
again. Then uses the display for the message "SAME VALUE IN XX ICMX" (ICMX is the increment

instruction).

5.2.3 Display - There are four basic patterns which can be displayed: (1) a right diagonal from the
lower left corner to the upper right; (2) a left diagnoal from the upper left corner to the lower right cor-
ner; (3) an angle from the middle to the left edge of the screen to the center then to the top; (4) a box
with an "X" and a cross in it. These tests are designed to show inverted bit transfers from accumulator

to the deflection registers, malfunctions in the deflection logic and deflection amplifier faults.

5.2.4 INIT3 - This routine is the A/D Converter calibration check. Bits 6-11 of the switch register
selects the multiplexer channel, then 1000 octal conversions are made on this channel and stored in a
buffer. The first word of the buffer, which is the binary value of the analog voltage is displayed in the
upper left of the scope. A horizontal line is now drawn on the scope. A deviation in the amplitude of
the horizontal sweep from its point of origin represents a change in the A/D Converter output for a

fixed voltage in. A voltage at the converter switching point will give two levels in the horizontal
sweep. A noisy converter, or voltage source may give a staircase pattern which indicates excessive
noise in the system. The refresh rate of the sweep is controlled by the RC (timing control) clock ad-

justment on the front panel.

5.2.5 SCOPE - This subroutine call, is placed between each subtest in the instruction section and

records the starting address of each subtest as it is being entered. If a scope loop is requested, it will

jump to the start of the subtest that the scope loop is requested for.

5.2.6 HALT - This routine printouts an address that tags the failing subtest and the contents of the
AC at the time of the failure.

5.3 Program and/or Operator Action

Loading and starting at 200 with all switches down is the start of the IOT instruction test.
If an error is detected here, there will be a printout in this section. When an error is detected, and it
is necessary to scope on it, place SW9 UP to halt on error, then SW10 UP to loop on it, then SW11 to
DELETE printouts.

When errors in the instruction section have been corrected SW2 UP will advance the program

to the display test.



SR 0 and 1 select which of the four figures are to be displayed. SR 3 and 4 control the

display intensity. SR2 UP allows the program to monitor SWO0, 1, 3and 4.

When the display is operating correctly SWé UP will advance the program to the A/D cali-

bration section.

Bits 6 - 11 of the switch register select the multiplexer channel which has a maximum of 27

plus 34, 35, 36 and 37 octal channels.

6. ERRORS
6.1 Error Halt and Description

Halt (PC) FUNCTION TESTED
0205 DOES START KEY CLEAR SYNC PULSE CHANNEL?
0211 DOES START KEY CLEAR ERROR FLAG?
0221 DOES START KEY CLEAR ALL INTERRUPT ENABLES?
0231 DOES START KEY CLEAR THE RC CLOCK FLAG?
0241 NO RC CLOCK INTERRUPT UP?
0253 (Y) REGISTER EQUAL ZERO (0000)?
0264 (Y) REGISTER EQUAL SEVENS (7777)?
0275 (RADC) INSTRUCTION CLEARS (Y) REGISTER?
0304 CONTINGENCY AND PULSE CHANNEL EQUAL ZERO (0000)?
0313 WILL (ADCV) CONVERT INSTRUCTION SET A/D DONE FLAG ?
0324 WILL (RADC) READ BUFFER INSTRUCTION CLEAR A/D DONE FLAG?
0334 WILL (CLER) INSTRUCTION CLEAR A/D DONE FLAG?
0341 DOES (OTEN) INSTRUCTION CLEAR THE AC?
0354 THAT (ICMX) INC MUX DOES NOT SET A/D DONE
0361 THAT (ICMX) DOES NOT CHANGE THE AC
0365 THAT (ICMX) DOES NOT CHANGE THE AC
0375 (Y) REGISTER EQUAL ZERO (0000)
0410 (Y) REGISTER EQUAL SEVENS (7777)

6.1.1 Module Callout For The AX08 - Program cannot be loaded due to bits in AC,

a. ifbits0Oto 5

b. ifbits6to 11

Address
0205

0211

BO7, BOS
B0O8, BO6
Good (AC) Bad (AC) Corrective Action
0000 XX00 Al13, AlS
0000 Bit O Ccos8
0000 Bit 1, 2 Cco7
0000 Bit 3 Coé
0000 NA D19, C13, A13, AlS



Address Good (AC) " Bad (AC) Corrective Action

0221 0000 NA C13, B14, C03, BI3
0231 0000 NA C12, C13
0241 0000 NA c13
0253 0000 XXXX D17, D15, All, Al0, A9, D19
0000 7400 C20, B7
0000 0200 C20, B7
0000 0100 C19, B7
0000 0040 C19, B8
0000 Bit 7 or 8 C18, B8
0000 Bit 9 or 10 C17, B8
) 0000 0001 C16, B8
0264 0000 7777 Al7, B4, A10, A8
0275 7777 0000 A17, A13, A12, Al6, B16
| 7777 0377 C20, C14, BO2, BO7
7777 7577 €20, B07, C14, BO2
7777 7677 C19, B07, C14, BO3
v 7777 7737 C19, B08, C14, BO3
(0275) 7777 7757 C18, B8, C15, BO3
7777 7767 Cl18, BO8, C15, BO4, BO3
7777 7773 C17, 808, C15, BO4
7777 7775 C17, B08, C15, BO4
7777 7776 C16, BO8, C15, BO4
0304 0000 OXXX B12
0000 Bit 10, 11 B11
0000 Bit7,8,9 B10
0000 Bit 4, 5, 6 B9
0313 0000 NA B14, B17, A0S, D23, D22, D15,
D21, B21, B18, BI9, B20, All,
v A12, A3, D13
0324 NA NA B17, D18
0334 NA NA All, Al4, D18
0341 0000 7777 Al4, A1
0354 NA NA A7
0361 0000 XXXX B14, A10
0365 7777 XXXX B14, AIO



Address Good (AC) " Bad (AC) Corrective Action

0375 0000 7777 A0S, AO7

0410 0000 7777 A0S, A07

0421 7777 0000 A0S, A07

0430 0000 0000 A08

0440 NA NA A08, A10 |

0445 NA NA C13, C19, A18, D15, B13, Al2

0463 0000 0000 D19, D18

0470 0000 0000 D19, D18

0475 0000 0000 D13, D15, D18

0504 0000 0000 . DI8, Al4, Al

0520 0000 0000 D18, D19

0533 0000 0000 B14, CO3

0550 0000 0000 C13, C03

0570 0000 0000 B14, CO3, Al5

0612 0000 0000 C13, C03

0625 NA NA A0S

0635 NA NA A07

0637 NA NA AO7

0646 NA NA AO7

0656 NA NA AO7

0660 NA NA A07

0670 0000 0000 C4, F28, C10, Al6, Cl12, C13,
B16

0702 0000 0000 B16, D17

0712 0000 0000 Cl12, Al4

0725 0000 0000 co2, C13

0743 0000 0000 B16, D17

0754 0000 0000 A15, CO1

0764 0000 0000 Al6

0770 0000 0000 Al6, C9, C8

1014 0000 0000 ci13

1025 0000 0000 Cl11, C12, C13, B13

1040 0000 0000 B12, C12

1053 0000 0000 cn



Address

0066
1102
1112
1122
1137

1151

1160
1167
1241
1303
1324
1461

1503

1524

6.1.2

Good (AC) " Bad (AC) Corrective Action
0000 0000 cl
0000 0000 C13, C02
4000 0000 Co08, Al13, Al2, BO1, BOS
0000 0000 C13
NA NA D17, D15/CH 34 SHOULD HAVE

NON-ZERO VOLTAGE APPLIED

XXXX 7777 Al6, B16/CH 34 SHOULD HAVE
NON-ZERO VOLTAGE

7777 NA Al6, B16

0000 0000 D17, D15

0000 F28

0000 F28

| cs, €9, C10

0000 0000 Cl4, B13, A24/EXTERNAL
INTERRUPT

0000 X000 E27, E28, CO7/EXTERNAL
STIMULUS

0000 0X00 E26, 06/EXTERNAL STIMULUS

NA NA D17

Display section of list

a.
b.

C.

0421
0430
0440
0445
0463
0470
0475
0504
0520
0533
0550
0570
0612
0625

if no Intensity, A21, Al8, Al6, A24

cannot vary Intensity, A19, A20, B16, A24

if Alphanumeric is displayed as a series of dots, Intensity duration is foo long or not
applied to scope.

(RADC + 10) INSTRUCTION CLEARS THE (Y) REGISTER

WILL (ADCV + 10) CONVERT INSTRUCTION SET A/D DONE FLAG?
WILL (RADC + 10) READ BUFFER INSTRUCTION CLEAR A/D DONE FLAG?
WILL TWO (ADCV) RAISE ERROR CONDITION?

DOES (CLER), CLEAR THE ADCIP "FF"?

TEST FOR NO ADC TIMING ERROR

SET ERROR CONDITION

DOES (CLER) CLEAR ERROR FLAG?

DOES (CLER) CLEAR THE (ADCIF) "FF"?

TEST A/D DONE INTERRUPT ENABLE

TEST ERROR INTERRUPT ENABLE

TEST A/D DONE INTERRUPT ENABLE

TEST ERROR INTERRUPT ENABLE

TEST A/D DONE WITH MICRO PROGRAMMED IOT'S



0635 WILL (ICMX AND ADCV) SET A/D DONE?

0637 WILL MICRO PROGRAMMED 1OT RAISE ERROR FLAG"
0646 SET A/D DONE WITH (ACMX, RADC, AND ADCV)
0656 SET A/D DONE WITH MICRO PROGRAMMED 10T'S
0660 RAISE ERROR CONDITION WITH MICRO PROGRAMMED IOT'S
0670 SET RC CLOCK FLAG
0702 _ RAISE ERROR WITH RC CLOCK
3712 CLEAR RC CLOCK FLAG
0725 RAISE INTERRUPT WITH RC CLOCK
0743 SET A/D DONE FLAG WITH RC CLOCK
0754 CLEAR RC CLOCK AND TEST FOR NO SKIP
0764 RC CLOCK (SLOW) SET TOO SOON
0770 RC CLOCK (SLOW) NOT SET
1014 RAISE AN INTERRUPT WITH RC CLOCK
1025 RAISE CRYSTAL CLOCK FLAG
1040 CLEAR CRYSTAL CLOCK FLAG
1053 TEST CRYSTAL CLOCK DOES NOT SET FLAG TOO SOON
1066 TEST CRYSTAL CLOCK DOES NOT SET FLAG TOO SLOW
1102 INTERRUPT ON CRYSTAL CLOCK
1112 SET CHANNEL FLAG
1122 TEST CRYSTAL INTERRUPT ENABLE
1137 (DYC) INHIBITED BY CONVERT COMMAND
1151 (DYL) INHIBITED BY CONVERT COMMAND
1160 (DXL) INHIBITED BY CONVERT COMMAND
1167 (DXC) INHIBITED BY CONVERT COMMAND
1241 TEST RC CLOCK STABILITY AT ONE EIGHTH SPEED
1303 TEST RC CLOCK STABILITY NORMAL SPEED
1324 TEST RC CLOCK FAST/SLOW RATIO
1461 TEST FOR ABSENCE OF EXTERNAL INTERRUPT
1503 TEST FOR ABSENCE OF EXTERNAL STIMULUS
1524 TEST THAT RC CLOCK DOES NOT INHIBIT ADCV
6.2 Error Recovery

Depress Continue or Restart at 200

7. RESTRICTIONS

Starting restrictions always starts at 200. There are no operation restrictions.

8. MISCELLANEOUS

Execution time for section 1 is about.1 sec.

9. PROGRAM DESCRIPTION

The three sections of this program are designed to be an increment test of the system. The

first section which is a test of hardware's logic, checks that start key initiated the system correctly.



The following are tested automatically by the computer: flags, interrupts, crystal and RC clocks,
Y register, timing error conditions, external registers, and other integrated logic functions that are
associated with the display and analog digital converter.

The second section uses the display logic and the scope to validate the display. The switch
register is used in the test to control the generation of intensity and pattern selection. At this stage of
the test, the operator must determine if the display responds correctly in relation to the switch register.

The third section of the test is a check on the calibration and repetition of the A/D Converter
and its respective multiplexer channel. The switch register selects the multiplexer channels; conversions
on that channel are made and stored into a buffer. The buffer is then displayed on the scope. The first
buffer voltage is displayed as an octal value; a deviation in horizontal sweep indicates noise in the sys-
tem, measuring monotonicity, repeatability and drift. Using this routine is a subjective check on the
A/D portions and the environment in which the system is installed; the quality of analog input must be

considered in evaluating this display.



11. FLOW CHART

Flow of AX08 Diagnostic

SA=

With all switches down test will
stay in this section

AX08
Instruction
11=1  Inhibit printout Test

10=1 Scope Loop Multiplexer

Channel

9=1  Halt on Error Increment

Switch Register Control Sweep
and Intensity

Patterns Intensitz

0 1 3 4 Display
e Test

0 0= 1 0= Bright

0 1= 0 0= Normal

1 1= 0 1=Dim

1 0=

Test indicates Binary value of Analog
Converted Voltage.

Amplitude changes in sweep indicate
multi-state condition.

Switch register 6 to 11 select
multiplexer channel.

A/D
Calibration
Test

10



vold
vddl
wde?
Lodd
wdli
vdeo
wdlu
woel
oS
Wodl
Vwase
WoS3
AR
Wd32
wasd
wos/
LJd4 )
o4l
wo4?
wd4e s
o4 4
Wwodo
wo4b
voa/
oo o
ool
YA

oSl
od?
04¢ 4
6lf1l
6sle
6541
682l
6424
6531
PR PS
[ IV
bi4al
6547
6444
6521
RS ¥
SR R]
niol
bhloc?Z
hio4d
6571
/844
Waed
vigv. d
T4
778>
v,'4\i..‘l
73v1
ANEA
Wl
7491
o384
vlvd
1209

T Jd62

2062
$082
Jdud
b7 o
D2vd
19d4
U344
4002
nwolo
77469
Wl
7489
776¢
13v2
1776

/1 STRUCHIUNS FOR

/
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AX08

JUuPYRIGHT 1968, QIGITAL EQUIPMENT CORF,, MAYNARD, MASS,

/
DALS6SV]L
JAL=654¢
Dlss6sig
dYilses1l
hyL=s6312
SAaxKz6321
SALRrR=6032¢
)a~=6524
X~ inNz63381
SAAYS688¢
X"iLz0884
SanK=06541
Al.N=634¢
NirN=0544
CLt.Rz=68921L
CLak=635¢
CL~K=63854
[L x=036
KHaL=6306
AJIVE0S0
AUITXS63/
Ml 3CLA
#ew

M/ a0k,
K/748d,
AMe08S
Keddlo
Keve- 777
Sty
Fl11,
Mus$l7H
Kot$4,
Kot
K100,
K dd s
Kevd?
nS.W2s
Kevidd
Ciadlds
KaodWwds
K104,
KoS40
K402
K&hlbr
K//700,
K77
Kvw1009,
KM 02y
Klvid2,
K/17176,

1
4
4
1

oLl CMA

=/4ud
/1400
-J04
He0d
-u/77
U

¢
-us/7
vdS4
Jdidv
1000
v
2oe
RY/1ra
¢4
v/
¢2d¢
1004
94y
41002
udlo
/70¥
6ol
=10¥9
=29
1v02
/1776

JCLEAR X REGISTER

JLOAD X REGISTER (1) SIDE
/JUISPLAY

JCLEAR Y REGISTER

JLOAD Y REGISTER (1) SI1DE

/SK1P ON CRYSTAL CLOCK

JSKIP ON AUC TIMING ERROR

/SET BRIGHTNESS

JOR EXTERNAL SENSE REGISTER INTO AC
/SKIP ON A/D DUWNE

JCLEAR SENSE BIT WITH oOnE IN AC
/SKIP ON RC TIMINu CLOCK

/#gRO IN Ag INHIBIT INTERRUPT RgGISTER
JONES IN AC ENABLE INTERRUPT
JCLEAR ALC TIMING ERROR CUNLITION
JCLLAR CRYSTAL CLOCK FLAG

JCLEAR RC CLOCK AND FLAG
JINCREMENT MULTIPLEXER

JCLEAR AC, READ A/D BUFFER

/START CONVERSION

JJAM SET MULTIPLEXER



Lkdo
LuD4
oo
/X
wuv/
Ldosd

/1 i1/
4205
KE-TAY
AT}
Maud
Javs

K///7,
MSSG
CriSCl,
AuSTHL,
MuxNUM,
Kei¥dy

/1117
MESO
UHUSC
usteTAL
2

¢S
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woo 1l
wao?l
Yoo
o4
Ldod
Ldobd
wvool
wdld
wo/l
wadl2
vals
yasa
wao/o
¢ols
vo//
wldd
wldl
blu?l
gl
vivd
vludo

wllb
wle/
v1lld
pwlll

0112
L1l
vll4
wlld>
Lllé6
vwll7
wled
v1ld1

/1772

wiInd
Wwdda
WAk A
AW
wddo
Wadivd
Jowo
44 4
wdvd
Wwdd
£avd
Covd
LI
wako
Kond
ddud
wdvo
EISEY)
JIud
0avy
4494
Wwdvd
Jdad
240¥°
4223
4-511
4201
4324
42585
1642
4222
1op4
vwdvd
2404
710060
7402
4512
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KMaYhe, =6
ClEMA, /]
CTeMB» [}
CIeMCy, ¢
CCIONTA, ¢
CCONTG, ©
CCONTC, ¢
HA?);")
INLL, 4999
LJIP a4

0
Xehoy )
TeMPul, O
TenPuds ¢
TL,»]PW&: 17
TeMPa, O
TePeD, &
TePAbG, O
Mj”“] » 7]
CrxL, (4
CrYL, 4
LuMsJMS | MSSO
STAaLL. 9
Kuv 4, oY ey
XExTS INITS
X5C0OPe, SUUPEA
SCOPESJMS | XSCUPE
XtRADU, BERAUD
XTYPL, MESAGE
X1PRIN, IPRINT
XolaTY, SIXTY
XCnbLF o CRLF
XlexTdg, TEXTH
AC, /]
X>#TCH, SWICH
QPRz700Y
Xxz/402

HALT=JMS | XERAUD
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.

wle? 214/ SITURA, SIURS
Wles 228/ DLDLA,  JLULS
Wled4 z2v6 DRiTLA Y JRULS
wled> 2104 DVLTA, UVLIS
kl2b6 22wd NVLYA, uviLgs
vle/ 221¢ DHLIRA UHLRS
wldd 2224 DALLA, JHLLS
K¥ldl vHvd Kundid, 71"
wlse 6324 Kod24, 0324
Klos ws/7 KS7 /7, $77
vlod waowd XPISK, 17}
0wlS> wavd YPOSK, [/
wlso wéud KaiW, . 440
wls/, w/l/77/ K717/, 117
¢le4d wow? P 4
wl4l /7400 M4, 4900
wld42 78ud M2 =294
vles Voo CiINT» [
4522 ' STURSJMS | STURA
452> - Dvt 1sJMS ] DVLTA
4526 DVlL.e=JMS | UVLBA
42¢7 MLR=JMS | UHLRA
4539 pDHLL=JMS | UHLLA
42238 DLIL=JMS | DLULA
4224 DrL=JMS | URDLA
/5
/761
/evsbeF |1 ULAGONAL DSREPLAT BRIGHTNESS
/01sRIGHT JIAGONAL
/71+3ANGLE 1=nNpLW TEST
/11sX80X

v2oud #, 17/+1



wedd
vl
Gid2
vidos
wcud

vidwo -

PErAYie)
w2d/
w21
w2li

vwdl?
vdld
weld
vdlo
pelo
vwel/
vidd
weel
neee
weeds
Leeli
den

Weeo
wed/
wesd
v2dl

weye
wddd
yesa
Leso
Wwedb
vwes/
wead
pweal
weu?
wead
vweaa

Weéo
0eas
wea7
0weva
veol
Wev2
peosd

weo4
wév>

72ud
6381
Ja2l
7440
4012
40511

6bd2e
7414
4512
§4-511

1229
$dwl
12724
Sdod
odWl
7410
4212
bdwl
272>
©4y¢2
224
4511

534l
7414
4212
4711

1282
6340
1249
Sduwe
641
7414
4-12
6du?2
7419
w2ad
4511

0311
6362
/622
5254
6302
4512
4511

/249
6311
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/START mtY SHOULD CLEAR SYNC PULSE CHANNEL

HeLIN

/utikS

CLA

xRN

ANU K740V
SEA

HALI
SCUPE

JREAD PULSE 'REGISTER
/81T @ 70 9

/NOT CLEARED BY START KEY

STAR! kbkY CLEAR ERRUR FLAG?

SKER
SKP
HAL ]
SCUPE

/SK1P ON ERROR FLAG

JLRROR FLAG SKIPED

/1, ST FOX NO INTLRRUPT /START KgY SHOULy CLEAR ALL INTERRUPT ENABLES

TAU ,+11
LA 1
1AU ,+14
JCA 2
10N

SKRP

HALT

10r

JMP 8
JMr [ 2
-4
SCUPE

JINTERRUPT UP, START KEY
/SHOULD CLEAR ALL INTERRUPT ENABLES

/60 TO MEMORY LOCATION ONE
,L0 TO MEMORY LOCATION TWO

JJuLS STARI xtY CLEAR RC CLUCK FLAG

SARK
SKP
HALT
SCuUrE

/SKIP ON RC CLOCK

/START Kty DID NOT CLEAR FLAG

J1eST FU= NO RC CLOCK INTERRUPT

/TLST
LJUPA,

/7TeSsT

1AV <1210

tTenN OTEN

1AU ,+7

UCA 2

10N

SKP

HAL |

(14

SKP

q-\’

SCUPE
ReAY BUFFER

JYC

RAUC

SNA CLA

IJMP ,+3

RAUC

HALT

SCUPE
READ BUFFER

CLA CMA

vYC

/SET RC INTERRUPT ENABLE

/THLRE SHOULD HE NO INTERRUPT

/RC GLOCK INTERRUPT UP

(Y REGISTER) AC=ZERO
JCLEAR Y REGISTER
/READ BUFFER
/TEST
/76000
/BAU
/AC SHOULD EQUAL v0VO

(y REGISTER) AC=SEVEN
JSET AC TO SEVENS
JCLLAR Y REGISTER



veoo
weo/
Keoa
vdol
bweo?
neoed
gcod

6362
7459
5264
/240
63672
4512
4511

RAUC
SNA

JMP  , +4
CLA CMA
RAUC
HALT
ScUPE
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/READ BUFFER

/TEST

/6000

/BAU

/AC SHOULD EQUAL vPvY
/BAU AC CLEAR PyLSE
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/1L ST ReAD BUFFER (v REGISTER)

wee> 7244 CLA CMA /AC EQUAL SEVENS
weos 6312 uyL JSET Y REGISTER
Weo/ o0d02 RAUC /READ BUFFER
gela  7del 1AC
wel1 7650 SNA CLA /TEST
gel2 22/ JMP,+3 /6000
cd/3 63562 RAUC /BAD
¢er/rq4  4o12 HALT /AC SHOULD EQUAL 7777
we/> 4o>11 SCUPE

/1t ST CONTINGENCY AND PULSE CHANNEL FOR ZERO
wlelh 7240 CLA CMA /ACSSEVENS
well! 03384 XRUL /CLEAR CHANNEL
¢3vad 724 ULA.
il 6581 XRIN /READ CHANNELS
wsd2 7449 SEA /TEST FOR #ERO
Wwsvs 4»12 HALT JFALLED TO CLEAR
wiva 4511 SCUPE

/olLL CONVERT INSTRUCTION SeT THE FLAG?
K3d> ni64 ALLV /START
VsvbL  S1ub UCA STALL
0wsv/ 21¢b - 1S¢ STALL /JTIME FOR FLAG TO SET
wsld Sdu/ JMP =1
K31l 63482 SKAU /SKIP ON DONE FLAG
L3l 4-12 HALT JDONE FLAG NOT SET OR SKIP FAILED
v3l13 6362 RAUC /CLLAR FOR SCOPE
L314 4o11 SCUPE

/TEST THAT (RADC) CLEARS DONE FLAG
uIlo> bs64 ADCV /START CONVERT TO SET FLAG
K316 63382 SKAU
K317 Y310 JMP =1 /WALIT FOR FLAG
v324 6362 RAUC /CLLAR FLAG
sl 6332 SKAU /1S FLAG CLEARLD
W22 7410 SKP /YES
K88 451¢ HALT /NO» FLAG IS SET OR SKIP FAILED
wsdd 4511 SCUPEL

/TesT THAT (CLER) CLEARS THE LDONE FLAG
P32o ~ 6364 ADCV /START CONVERT TO SET FLAG
vs826 6332 SKAU /SK1P ON DONE
V327 H32k JMP -1 /WALT FOR FLAG
Bdsd 6351 CLER /CLLAR DONE FLAG
Yss1 638482 SKAD /TEST THAT FLAG IS CLEARED
082 7419 SKP
v3sS 4512 HALT /(CLER) UID NOT CLEAR DONE FLAG
Kss4 4511 SCUPL

: /1EST THA1 (OTEN) CLEARS THE AC

0385 7249 CLA CMA /ACSSEVENS
P3S6 6344 OTEN /CLEAR AC
6887 7440 SZA /TEST
Vw343 4512 HALT /0TEN DI NOT CLEAR AC
ws41 4511 SCUPE '
GKS42 6342 ¢TEN JCLLAR ALL INTERRUPT ENABLES

swilL INC MUX SET DONE FLAG
ws4s 2106 IS¢ STALL



9/726/68 1/:17,19 PAGEL 5-1

L3544 HS4s NP .=1

LS4> 6351 CLER

g3d4o 03061 1CMX /INCREMENT MUX

vws4/  clud IS¢ STALL ’

udod 5347 JMP 1

w321 03382 SKAU /SKIP ON FLAG

L3592 /4lo SAP

U358 4212 HALT /1CMX SET DONE FLAG
L$24 0306 RAUC

KI22 G011 SCUPE



9s/26/68 17:117,19 PAGE 6

/wlLL MULTIPLEXER INSTRUCTION CHANGE AC

L3586 6361 1CMX /INCREMENT MUX
©397 7449 SZA .

B30 4512 HALT /1CMX, SET AC
pd6l /240 CLA CMA

w362 63561 1CMX /INCREMENT MUX
ps0s /4990 SNA

K364 4012 HALT /ICMX+10, SET AC
€362 0362 HAUC

vdob6 4511 SCUPE

/ROUTINES USING InT 637X
/1FST ReAD BUFFER (Y REGISTER) AC=ZERO

Ude7 6311 uYce JCLEAR Y REGISTER
wd/d 6372 RAUC+12 /READ BUFFER
Ls/1 7699 SNA CLA /TEST
€872 93/ JMP  ,+3 /600D
K878 6372 RAUC+12 /BAU
€574 4o12 RALT /AC SHOULD EQUAL ©0UYo
BS/o> w51l SCOPE
w8/ 97177 JMP 1 .1
ws//  wWapo v 1771
: /1EST ReAD BUFFER (Y REGISTER) AC=SEVEN
vidvoe 7242 CLA CMA /SET AC TO SEVENS
d4uvl 0311 JYC /JCLEAR Y REGISTER
d892 6872 RAUC+1d /READ BUFFER
WaW3 7452 SNA /TEST
¢da4 9210 : JMP ,+4 /600D
04d> 7244 CLA CMA /BAD
wave 6372 RAUC+12 /AC SHOULD EQUAL vRvp
Wwau7 4912 HALT /BAD AC CLEAR PULSE
v4ls 4511 SCUPE
' /1eST REAU BUFFER (Y REGISTER)
vell 7242 CLA CMA /AC EQUAL SEVENS
pe12 o312 UYL /SET Y REGISTER
0418 6372 RAUC+19 /READ BUFFER
Wele 7230l 1AC
W4l> 7659 SNA CLA /TEST
val16 5221 JMP 43 /600D
we4l/ 0372 RAUC+10 /BAD
waes 4512 HALT /AC SHOULD EQUAL 7777
Va2l 4511 SCUPE
/wlLL CONVERT INSTRUCTION SETS THE FLAG
vac2 0374 AUCV+12 /START
vw4e3 S1v6 uUCA STALL
0424 21166 1S¢ STALL /TIME FOR FLAG TO SET
©vaes 5224 JMP =1
KLe26 63382 SKAU /SK1P ON DONE FLAG
Va2’ 4512 HALT JUONE FLAG NOT SET OR SKIP FAILED

0esd 4511 SCUPE






wasl
49?2
L4ss
w404
K4d>
[VER X
ve4S/
wad.

w441l
wad2
w44

w444
" k44>
wddd
vad/

429
k4ol
wadn?
0w4ss
Kwao 4
AL -3}
Vw426
wa4s/
w40
wi4ol
w462
vwaod

638/4
6382
2482
6372
6382
76410
45172
511

6374
63/4
0322
4212
6332
024>
4511

03/4
63/4
6352
5252
6351
63/4
0683¢
Y-S X
PRY-¥4
76190
4512
4511

9/26/68 1/7:117,23 PAGE 7

J15ST THAT (RADC) CLEARS UONE FLAG

ADCV+1D
SKAD
JMP =1
RAUC+10
SKAU
SKP
HALT
SCUPE

/START CONVERT TO SET FLAG

JWALT FOR FLAG

/CLEAR FLAG

/1S FLAG CLEARLD

/YES

/NO, FLAG IS SET OR SKIP FAJLED

Jut NERATE TIMING ERROR CONDIT]ON

APDLV+1yY
ADLV+10
SKLR
HALT
SKAU
JMP =1
SCUPE

/CONVERT

/TW0 ADCV SET tRROR CONDITION
/SKIP ON gRROR

/ERROR NOT UP

/uukS (CLkr) CLEAR ADCIP wFEow

AULV+10
AULV+1D
SKAD
JMP -1
CLeR
APCV+1Y4
SKAY
JMP -1
SKER
SKP
HAL T
SCUPE

/SET ERROR CONLITION

/WALT FOR FLAG

/CLEAR ADCIP “FF™

/CONVERT

/SKIP ON FLAG

/WALIT FOR FLAG

/SKIP ON ERROR

/NO ERROR

/(CLER) UID NOT CLEAR ADCIP FF



w404
402
L4066
w46/
weld

wa/l
w4/
wersS
v4/4
w4/o
w4/ h
y4//7

kodd
2l
Cowe
Wwovs
¢od4

iVl
¢2Jd
wov/
w214
¢o211
vole
¢213
vwol4
o212
K216

vol/

v2éd

6351
6322
7414
4512
4511

RIX]
65h4
HiLe
4512
L3de
22/>
4511

63>
632
7419
4o12
4211

0364
63564
6387
SSu/
6491
6364
6382
©313
6322
7419
4512
4511

9/26/68 17:117.25 PAGE &

/1tST FUR AUC TIMING ERROR

CLeR
SKER
SKP
HALT
SCuPE

/CLEAR ERROR CONDITION
/SK1P ON ERROR

/JERROR CONDITION UP

/LeNERATE TIMING ERROR CONDITION

ADCV
ADLV
SKER
HAL1
SKAL
JMP -1
SCUPE

/CONVERT

/TWOADCV SET ERROR CONDITION
/SKIP ON ERROR

/LRROR NOT UP

/UUES (CLER) CLEAR ERROR FLAG

CLeR
SKER
SKP
HALT
SCUPE

/CLEAR ERROR

/SKIP ON ERRUR

/NO ERROR

/JLRROR FLAG NQOT CLEARED

/uckS (CLER) CLEAR aDCIP “FF"

ApLV
ApLyv
SKAU
JMP -1
CLER
ApCv
SKAU
JMP =1
SKER
SKP
HALT
SCUPE

/SET ERROR CONDITION

/WALT FOR FLAG

/CLLAR ADCIP "hF"

/CONVERT

/SKIP ON FLAG

/wALT FOR FLAG

/SKIP ON ERROR

/NO ERROR

J(CLER) DID NOT CLEAR AQPCIP FF



w221
o222
w223
w224
229
K220
w2e/
vo29d
wool
v2392
ERR]
w234
w292
o296

2o/
vwo244
241
w242
o243
wo44
U242
Lo4s
wo24/
K224
woo1
w222
Y23

vo2o4
Poo>
Koo 6
Vo257
go2604
Yool
wo262
po03
vo04
V26>
w2066
vwo07
wa/4
v>/1
¥wo/2
02/3
vo/4

6364
6352
5322
729
6542
188>
$dw?
04Ul
/7414
4517
6dud
/410
W29<
4511

6504
6504
68582
v3541
13%¢
$dd2
6AVL
/411
451¢
vdve
7410
wo4/
4-511

/2wd
1481
6346
oS04
6338¢
860
1871
$80¢
6091
/309
6dv2
4712
7419
0572
4511
9774
VWéuvd

9/26/68 1/117,25 PAGE 9

/St LONE AND TEST FOR INTERRUPT WITH NO INTERRUPT ENABLES

/ot

ADCV
SKAU
JMP -1
CLA
£TeN
1AU ,+7
JCA 2
IUN

SKP
HALT
L1OF

SKP
o=
SCUPL

ADCY
ApLv
SKAU
JMp , -1
LAY ,+7
JCA 2
JYVRY

SKP
HALT
10r

SKP

el
SCUPE

CLA

1AU K¥lwvW
¢TeiN OTEN
AULYV

SKAU

JMP =1
1Ay +7
UCA ¢

LON

NOP

1Ok

nALT

SKP

'+l

SCUPE

JMF l t’l
v 17741

/START CONVERT
/WALT FOR DONE FLAG

ZINHIBIT INTERRUPTS

/INTERRUPT UP

LRRR FLAG AND TEST FOR INTERRUPT WITH WO INTERRUPT ENABLE

JGENERATE ERROR FLAG

/INTERRUPT UP

/wlLL DUNE FLAG RAISE AN INTERRUPT

/ENABLE ADC INTERRUPT
/START CONVERT

/WALT FOR FLAG

JUONE FLAG DID NOT RAISE INTERRUPT



9726768 1/:17,28 PAGE 19

/aitl TIMING ERROR RAISE AN INTERRUPT

i/ FACATI ULA
w270 144 1AY K2V
“2/7/ 0846 ZienN OTEN
PR R ns6d AULYV
Lol wins ALV
[ PR NN 94 SKAU
e s 2 JMP =1
- PIR) 1218 TAU ,+7
PR T sl JCA 2
ChUn udlil iunN
-1 /Aed NUP
- s 10F
voal 4312 nALE - /NO INTERRUPT
Loisd /3414 SKP
_l:‘;.‘) ';f‘z;d P §
V- L R B2 LLeR
- NS B 3CUPL
/91CRU PROURAMEU [UT
v o915 L so? RAUC /CLEAR DONE
vh /240 LLA CMA
Woce bsu/ 1CMX KAUC AQCV  /INC MUX, KEAD BUFFER, COwVERT
[Pl cleh 1S¢ STALL
vl 221 JMP -1
D2 ¢ ely2 SKAU /SKIP ON DUNE
$hcé  asle “aLf JUONF FLAG NOT SET
wde 4511 SCUOPE
/ot T TIMINL ERRUK FLAG
V526 03591 cLeRr
5%¢/! o0S02 ICMx aDLV
L2240 €303 1LMX ADCV
w531 club 152 STALL
wdS7 9251 JMP 01
R} 6382 SKAD
K534 4912 HALT /UONE FLAG NOT SET
o> Hs22 SRER .
586 4olc nALT /NO TIMING gRROR FLAG
why/ 4511 SCuPL
ws4d 63562 <AUC
Loel ©S5// ACMX RAUC ADCV /SET MUX, READ BUFFER, CONVERI
vb42 21vt 1S¢ STALL
Lo4 s 24?2 JMP =1
vdS4d 6352 SKAU
0545 4212 HALT /UONE FLAG NOT SET

wbdes 4>11 SCUPL



wba7
Wwoo 4
woo1l
Boo2
EFR]
¥ud%4
Yoo >
K656
wb> 7
6960

6391
6377
637>
2146
v2ve
6332
4512
6322
4512
4511

/St T

9/26/68 1/117,30 PAGE 11

TIMING ERROR FLAG
CLEeR
ACMX KADC ADCvV
ACMX ADCvV
IS¢ STaLL
JMP -1
SKAU
HALT
SKER
HALT
SCOPE

JSET MUX,» READ BUFFER, CONVERT

/SK1P ON DONE

/OONE NO SET

/SK1P ON ERROR
/LRROR SHOULD HE UP



$/26/68 1/:17.51 PAGE 12

/1eST USING RC CLNCK CONVERTING + IwTERRUPT
/1rsT KRG CLUCK
/t -AbLE RC CLUCK AND SKIP ON FLAG

o0l J2¢e CLA
BE-X- %4 1ass AU <i*dibe
eH50d LT tleN UTEN /1URN iy RC CLOCK
w204 £ LD 1Sz STALL
doUD  3L04 dMpP =1
wabs el SKAK /RC CLOCK FLAG SHOULD HE oFT
vhe/  aoqs ~ALT Julu NOT SKIP fa HE CLOCK TLAL
5/ R X LLKRK /il ®C CLOCK &y FLAG
271 4011 2CUPE
/15T pus AgyC TIMING, gRROK
572 esol LLer
«5/8 ) LLA
YR R RY AU Kedue
D/ vd4eh tTeN OTEN
culn dlue It >STALL
od// D/t JMP o ~-1
w/ldd CRY¥4 SKER /SKIP ON ALC TIMING ERKOK
vluwl 4nl? el JERROR SHOULD vt SET
w2 11 SCUPL JRC TIME ADY St T FOR MIN
/15T CLeAx RC CLNCK INSTRUCTION
/Y 63954 CLRK /CLEAR RC CLOCK AND FLAG
wl o4 641 SARAK
/92 T4 JMP =1 /SYNC NN CLOCK
el/dt €39« LLKRK
P YA - RT SKHK /S5KIP ON rRC CLUCK
S/Ld 1810 SKP
«/11 401/ AL /GLEAR plp NOT WOKK
vw/12 4211 sCUPE
/.iLL RU CLUCK RAJSE AN INTERRUFT
¢/13 06341 ALY
/14 5418 JMr -1 /WALT FOR RC CLODCK FLAG
/1> 188> AU «38db«¢
w/1lb 6846 ¢len QTEN /RC CLOCK INTEKRUPT ENAHLE ON
w/l/7 13¢6 TAD ,+/
w/éd. So¢e 2Ca 2
/el bicl AR
/e? 1iwi NUP /SHUULD INTERRUPT HERE
$/ds bW LUt
/24 4217 HALT /NO INTERRUPT
oléo> 7410 SAP
Ww/eo6 6225 =1
w/él 6394 LLne

/88 4511 SCOUPE
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/~iLL RC CLOCK SET ADC UONE FLAG

¢/81 63894 CLRK
L/92 0341 SKKK
w/88 93832 IMP -1
/94 6354 CLRrR
/8o 6541 SKHRK /SK1IP ON RC FLAG
o/ 86 352 JMP -1 JWALIT FOR RC FLAG
/87 21ub 1S¢ STALL
c/4d D38/ Jmp -1 ,ADC UONE SHOULD BE SET
/41 6382 SKAU /SK1P ON ADC DONE
/4?2 451¢ HAL | /ADC DONE NOT SET
¢/48 4511 sCupt
JULEAR RU CLOCK ANU TEST FOR NO SKIP
/44 Jiwd cLa .
Bw/4o  634c¢ £1gN /7 TURN LOCK Of¢
G/4/  21kb IS¢ STALL
c/od 93847 JMP =1
w/21 6841 SKKRK /SK1P 0N RC CLOCK
GLioy, 7449 SKM
w/2$ 4o12 HALT /CLOCK SHOULD bE OFF
v/24 4511 C SCUPE
/e ST RLU CLOCK (ONE EJGHT SPEED)
w/%2 71264 CLA
/26 14843 TAU K&4du¥2
/D7 6346 ¢TeN OTEN /SLOW SPEED RC CLOCK ENABLE
/68 6394 CLRK /CLEAR RC CLOCK FLAG
/61 0341 SKRK /SK1P ON RC FLAG
/62 741¢ SKP
/68 4512 HALT /RC FLAG SET TOO SNON
w/ba  21¢0 15¢ STALL
/by bS3b4a JMP =1 /WALT FOR FLAG TO SET
w/66 6341 SKRK /SK1P ON RC FLAG
w/67 4»12 HALT /FLAG NOT SET
w//d 4711 SCOUPE
wl//ll1 9772 JMP 1T . *1
vr/72 12a¢d . 1/7¢1
1%¢0 #. 177+1
/e ST THAT RC CLOCK GENERATES INTERRUPTS
1004 7200 UPR
1061 72u9 CLA
1002 1051 1AU K1dv2 /RC INTERRUPTS AND RC TIMING
1003 6346 ¢TLN OTEN
1004 2106 1S¢ STALL
10U> 9204 JMP -1
1006 121° : 1AD ,+7
1007 Sd02 uCA 2
1014 6001 lown
1011 /736 UPR
1012 632 10r
1013 4512 HALT /NO INTERRUPT
1014 7419 SKP
101> 1214 =1

1016 6351 CLER



9/26/686 1/7:17.37 PAGE 13-1

101/ 6354 ' ULHA
1420 4511 sCUPe



1021
1422
1023
1024
142>
10¢5
10c/
1052

Slve
2166
0226
47512
PP RY
0321
9222
4211

9/26/68 17117,38 PAGE 14

/T6ST USING CRYSTAL CLOCK TO SET FLAG

PALSE

UCa STALL
I8¢ STALL
JMP,+3
HALT

JMP 43
SKXK

JMP =5
sCuPE

JFLAG SHOULD Bk SET 150 USEC

JCRYSTAL CLOCK FLAG NOT StT

/SK1P ON CRYSTAL FLAG
/NOT SET






1491
1082
10838
1094
103>
1086
1087
1044

1041
1642
140493
1044
lo4>
1045
1047
1024
luol
1092
1023

1054
102>
1056
1057
10064
1001
1002
10063
1064
1065
10066

10067
16790
1474
10/2
10/3
10/4
1075
10/6
10/7
1162
1101
1102
1108
1104

11¥5
1106
1197

0352
0321
5238¢
6352
6321
/7419
421¢2
4511

0592
6521
5242
6352
2146
2l b
club
63521
7410
451¢
42511

6352
6521
5255
635¢
1922
S$1b6
216
262
6521
4212
4511

72090
1223
6346
216
b272
1363
S$dvw?e
6dv1
739
6202
4512
7410
1104
4511

7124
6346
6341

/TAPE 2

9/26/68 17:17,39 PAGE 15

/CLEAR CRYSTAL CLNCK FLAG WITH "10T"

CLXK
SKXK
JMP =1
CLXK
SKXK
SKP
HALT
SCuUPE

/1HST THAl FLAG UNES NOT SET TOO SOON

CLXK

SKXK

JMP n.-l
CLXK

15¢ STALL
Isz STALL
IS¢ STALL
SKXK

SKP

HALT
SCUPE

/SYNC ON CLOCK

/FLAG SET T00 SOON

J1LST THAT FLAG UNES NOT TAKE T0O LONG TO SET

CLXK
SKXK
JMP =1
CLXK

AU «MUJW43

UCA STALL
1s¢ STALL
JMP -1
SKXK

HALT
SCOPE

/SYNC ON CLOCK
/CLEAR XTAL CLOCK FLAG
/7150 MICRO SEC

/SKIP ON XTAL CLOCK FLAG
/XTAL CLOCK FL TAKES T0O LONG

/wlLL CRYSTAL CLOCK GENERATE AN INTERRUPT

CLA

TAD X400

Z£TEN OTEN

1S¢ STALL

JMP =1

1AD ,+7

UCA 2

10N

NOP

10+

HALT

SKP

 +1

SCOPE
/5t T CHANNEL FLAG

STL RAL

OTeN ZTEN

XRIN

/ENABLL XTAL CLOCK INTERRUPT

/XTAL CLOCK FLAG SHOULD BE SET

/INTERRUPT ON
/SHOULD INTERRUPT HERE

/NO XTAL INTERRUPT UP

/0001 TO AC
/SET CHANNEL FLAG
/SENSE REGISTER TO AC



1114
1111
1112
1118

/5wé
421¢
720
«o11

SMA
HAL T
CLA
SCUPE

9/26/68 1/:17,44

/AC SHNULU=4ugw

/ull

7

NUT SET

PLiGe

i
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JCLEAR XTAL FLAG AND TEST FOR NO INTERRUPT WITH ENABLE UP

1114 6352 CLXK /CLEAR CRYSTAL CLOCK FLAG
111> 1524 1AU ,+7

1116  Soiz UCA 2

1117 0dél 10N

1128 7416 SKP

1121 4512 HALT /INTERRUPT UP

1122 6202 1o¢

1123 7414 SKP

11¢4 1121 -9

112> 4511 SCUPE

1126 1384 TAU KUd34

1127 6371 ACMX JMULTIPLEXER CHANNEL 34

JVEST THAT UISPLAY COMMANDS DO NOT NTERFERE WITH A/0 CONVERSIONS
,THIS TEST ASSUMES THAT CHANNEL 34 IS SELECTED AND THAT
7aw) THAT A FIXED NON ZERO VOLTAGE IS SUPPLIED TO CHANNEL 34

1130 6364 AQCV /START CONVERSION

1181 1466 \NQP

1182 7200 NOP JCONVERSION IN PROGRESS

1183 o311 Jyc /THIS INSTRUCTION SHOULD BE INHIBITED

1134 6362 .o RAUC /1F ZERO (OYC) NOT INHIBITED

1196 4312 HALT /0YC WAS NOT INHIBITED AND CLEARED CONVERTER

1187 4>11 SCOPE
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(’L JTEST DYL IS INHIBITED DURING A/D CONVERSIONS-CH 34 SET TO HALF POSITIVE SCALI

' — 6364 ApCyv /START CONVERSIQON

11 1 63882 SKAD

12 5341 JMP -1 /JWALIT FOR FLAG .

1143 /249 CLA CMA /AC37777

1144 6312 UYL /(DYL) SHOULD bE INHIBITED UNTILL RADC

1. 5 6362 ~AUC /1F AC=7777 DYL NOT INHIBITED

10 6 7261 | AL

1147 7452 SNA /TEST AC NOT EQUAL 7777

1124 4512 HALT /0YL NOT INHIBITED

1. 1 4511 SCUPE JCHANNEL 34 SHOULD HAVE A NON ZERO VOLTAGE
/1LST THAT (DXL) IS INHIBITED DURING A/D CONVERSION

1192 7244 CLA CMA /AC=SEVEN

178 es64 LYY ’ /START CONVERSION

1 4 wso? UXL /SHOULD HE INHIBITED AN NOT LOAD "X" WITH SEVENS

1.2 63382 SKAU JIF "X* 1S LOADED, DONE WILL SET T0OO SOON

1156 741vu SKP

1197 4512 HAL] /UONE SET 100 SOON

1 14 «o11 SCUPE
/TEST THAT OXC IS INHIBITED BETWEEN (ADCV) AND (RADC)

1161 06364 ‘ ADCV /START CONVERSION

1 32 06382 SKAU

1 53 b362 JMP =1 /WALT FOR FLAG

1164 6301 uxc /"DXC" SHOULD HE INHIBITEUD

1165 63882 SKAD /1F NOT INHIBITED WILL CLEAR ADC FLAG

1 %6 4°12 ’ HALT /UXC CLEARED DONE

1 57 4511 SCUPE
/1+1S RUUTINE IS FOR SCOPEING RELAY ENABLES R1. R2 AND R4

11/2 11ve 1AU STALL

i {1 ©was7 . ANy cR070

6346 ¢TEN OTEN
2116 IS¢ STALL

11,4 5379 JMP =4

175 5776 JMP 1 1

1 /6 12169 e 1771

1209 ®, 17/+1



12vd
1201
14uw?
12u 3
1cv4
1w
12J06
1<¢¢/
1214
1211
1212
1218
1¢14
1<1»
iclh
121/
12¢6
1221
14¢2
12238
12¢4
1222
14¢6
12/
199
1201
1292
12383
1294
1292
12386
128/
1c4¢
1241

1<42
1249
1244
1¢6>
1246
124/
1¢5d
1¢21
1¢22
123
1294
1¢2>
1256
1257
12640
12061
1262
1463
1404

/2we
15448
6345
\5 1 1_) h
63>4
0341
bZe0
634
¢lab
63541
5214
1iué
$AéD
S1eb
esH4
c341
5217
(EFE
21l
6541
522
1lve
/1441
12>
/429
5241
/649
7459
D241
/vl
/046
/444
4nlc
4-11

/2uvu
1488
v3ad
Sled
6iv4d
6341
24/
6354
cleo
6241
beb¢
116
JA26
S1ub
6354
6341
52¢e1
6354
c¢leb

9/26/68 1/:17,496

/1EST RC LCLUCK SLnwW (ONE BEIGHT SFEED)

RUX

Nb'ﬂl,

CLA

AU K492
Flen OTEN
UCA STALL
CLRK

SAHA

JMP . -1
CLKRK

1S¢ STALL
SARK

JMP =2
AU STALL
uCA SL1

_UCA STALL

CLKK

SAKK

JMP . -1
CLRK

1S¢ STALL
SKKK

JMP ’-2
1Ay STALL
CiA

lAJ SL1
SNA

JMP RCX1
CMA

SNA

JMP? RCX1
1AL .
uMA

StA

HAL T
ScuPe

/EQUAL

/MINUS ONE

/PLUS ONLt

/1LST RU CLOCK FAST

LLA

Thu KWduw?
21N OTEN
JCA STALL
CLrth

SKKRK

JMP =1
CLRK

15¢ STALL
SHRK

JMP =2
AU STALL
UCA FT1
UCA STALL
CLRK

SKRK

JMP =1
CLrK

IS¢ STALL

PAGE 18
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1205
1206
1267
1278
12/1
1272
1¢/3
1<2/4
1¢/>
12/6
1277
1390
1301
1302
1303

13546
1395
1506
1307
13519
1911
13512
1518
1314
151>
13516
1317
13529
1521
1322
1523
1924
1325
1526
1327
13389

6341
264
1146
7341
122¢
7450
2303
724u
/454
308
7001
7040
/444
4312
4511

7302
1225
7119
7119
/7119
7241
1426
74596
53524
7249
7450
5324
7001
7249
7444
4512
4511
6342
6354
5739
1409

HCXZ.

9/26/68 173117 ,48 PAGE 19

SKRK

JMP =2

TAD STALL

ClA

1AD FT1

SNA

JMP RCX2 /EQUAL
CmA

SNA

JMP RCXZ2 /MINUS ONE
[AC :

CMA

S¢A /PLUS ONb
HALT

SCUPE

,1EST FAST--SLOW RATIO OF RC CLOCK

RCX3,

CLA CLL /1F THIS TEST FAILS
TAU SL1 /RATIO OF CLOCK IS
RAR CLL /NOT 8 TO 1

RAR CLL

RAR CLL

Cla

TAU FT1

SNA

JMP RCXS

CMA

SNA

JMP RCXS

1AL

CMa

SEA

HALT JRATIO NOT 8 TO 1
SCUPE /THIS IS NOT TRUE
£TEN /CLEAR ENABLES
CLRK /CLEAR RC FLAG

JMP 1 . +} JUSES DISPLAY TO CHECK ICMX
CHIST /INSTRUCTION
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JSELECT MUX WITH SWITCHS, DISPLAY CONVERTED VALUE IN AC

1551 4340 Cuing, JMS CON1
1382 4398 JMS CONZ
133838 bHss1 JMP =2
1594 434/ JMS CON1 /USE ACMX, RADC, ADCvV
139> 384 JMP =1 .
13586 4393 JMS CONZ /USE 1CMX RADXC AUCV
1387 bH336 JMP -1
JUlSPLAY CUNVERTER VALUE IN AC, SwW REGISTER 7=11 SELECT MuUX
1344 7200 Cund, NQP
13541 /504 LAS
1542 087> ACMX ADCV
1343 6362 RAUE
1344 63882 SKAU
13545 Hi44 JMP =1
1346 21u6b 1S4 STALL
154/ bHsa6 JMP =1
1324 2106 I13¢ STALL
1351 53b4 JMP -1
1822 bH/4¢ JMP [ CON1
1328 /4vo o Cuids NQP
1354 7604 LAS
135> 1258 VAU K7777 /MINUS ONE
13526 6371 agMx
135/ 6361 1CMx
15064 6364 : AUC,
13561 0362 KAUC
13502 6382 SKAD
135068 bHJ3v02 JMP . =1
1364 2106 1S4 STALL
130> Y304 JMP =1
1306 Z1K6 1S¢ STALL
135067 HS366 JMP , -1
13/74 5758 JMP | CON2
18/1 5772 JMP 1 ,*1

1872 1400 v 17741
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1460 #, 17/7+1
/1EST FOR NUMBER 0F CHANNELS ON MULTIPLEXER
1409 7290 CRTST, CLA '
1491 035/ UCA MUXNUM /CHANNEL ZERO
1992 6371 ACMX
1908 6364 ADCYV /FIRST CONVERT
1404  633¢ SKAU
14u> 5204 JMP -1
1405 6367 ICMX RADC ADCV /SECOND CONVERT FIRST READ
190/ 3962 UCA CTEMA
14140 0382 CinlST2, SKAD
1911 5219 JMP -1
1412 63067 LCMX, RAUC ADCV /S3RD CONVERT 2ND READ
14138 24v/ 1SZ MUXNUM
1914 4279 JCA BAD
141> 1d/0¢ TAU BAD
1416 7241 Cla
141/ 1262 TAU CTEMA /FIRST READ
1429 /692 SNA CLA
14¢1 5241 JMP CHTST)
1922 147¢ o 1AU BAD
1428 7240 ‘ CMA
1424 1262 1AU CTEMA /FIRST READ
14¢> /650 SNA CLA
1426 H241 JMP CHTSTY
1427 1462 . ) 1AU CTEMA
1484 7240 CMA
1491 1279 TAU BAD
19392 /654 SNA CLA /
1405 9210 JMP CHTST2 /TEST THE REST
1934 1257/ TAU MUXNUM /NOT EQUAL +/~- 1/2 LSB
148> 72341 Cia /CHANNEL
1496  11u7 TAU Kd4v JEQUAL TO MAXIMUM
1487 7540 S£A CLA
1940 219 JMP CHTSTZ2 /NO==NOT 40
1441 12%0 CHTST1, TAD xMOWV20
1442 3106 UCA STALL
1448 4517 JMS 1 XTEXTB /SAME VALUE IN X ICMX
1444 2106 1S¢ STALL
144> 5243 JMP =2

1446 4511 SCUPE
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/1EST CONTINGENCY REGISTER WAIT 6 MILL SEC

1447 /249 CLA CMA
1450 63584 XKCL /CLEAR CONTINGENCY CHANNEL
1451 7209 CLA :
1452 21vwe 1S5¢ STALL JWALT 36 MSEC FOR
1458 5252 JMP -1 JEXTERNAL STIMULUS
1494 21kb6 1S¢ STALL
145> 5254 JMP -1
1496 6351 XRIN /READ CHANNELS
1457 7449 SZEA /TEST FOR ZERO
1460 4312 HALT JEXTERNAL STIMULUS WAS APPLIED
1401 7249 CLA CMA
1962 0354 xRLL /CLEAR CHANNELS
1403 4>511 SCUPE
1464 6354 CLRK
/JLLT S1, $2, OR S3 TRIGGER EXTERNAL INTERRUPT
JVALUEL OF Y REGISTER CONSTANTLY INCREASING
JVALUEL OF Y REGISTER IN AC IF INTERRUPT OCCUR
140> 1241 TAU K144 JEXTERNAL INTERRUP ENABLE
1966 6346 ZTeN OTEN /SELECT ENABLES
1407 13¢5 AU VAL1 /INTERRUPT RETURN
14/9 Sdv2 UCA 2
14/1 3106 UCA STALL /JLQUAL (Y REGISTER)
1472 6201 10N /INTERRUPT ON
14/8 68138 uyYCc oyL /LOAD Y REGISTER
14/4 7209 NOP
147> 7202 NOP /TIME FOR INTERRUPT
1476 7841 1AC /INCREMENT (Y VALUE)
1477 <21wé IS¢ STALL /OONE ALL VALUES
1293 5273 JMP , =5 /NO
1°01 53438 JMP , +2 J/YES == TURN INTERRUPT OFF
1o82 4512 naLT /INTERRUPT OCCURED. AC=(Y=REGISTER)
15203 62W2 Lot
1o04 7410 SKP
150> 1502 VAL1, =3
1506 6342 Z1EN
1°07 7249 CLA CMA
1219 6354 XRCL JCLLAR CONTINGENCY CHANNEL
1211 4511 SLUPL
/TEST THAT RC CLOGK DOES NOT INWIBIT ADCV
/L0 StP 11,1968
1212 6354 CLRK
1218 6351 CLER
1214 1234 TAU K2002 /CLER Cv ANL CM
1515 6346 21eN OTEN /RC CLOCK INITIATE CONVERT
1216 6341 SKKRK
1217 5316 JMP -1 /WALT FOR FLAG
2020 6364 ALCY /NOW DO A ADCV, GENERATE ERROR
221 6394 CLRK /CLEAR CLOCK FLAG
1222 6322 SKER /SK]P ON ERROR
1223 4512 HALT /ERROR NOT UP
19¢4 06342 ¢TeN
1025 6332 SKAD



10526
1227
1234
12481
1232
1298

1094
129>
1296
1597
1249
1241
1242
1248
1044
124>
1246

532>
6354
6362
4511
6351
6342

]12¢ 0
1218
7444
4516
$213
/54
/306
/1719
2521
D746
024>
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JMP -1 /WA]T FOR FLAG

CLRK
RAUC
SCUPE
CLER
¢lEN
/CR,LE AT END

CLA
TaU |
SZA
NLET
UCA 1
LAS
RTL

/CLEAR A/D FLAG

OF PASS IF ERROR

xTYPE /TEST FLAG

XCRLF /CRLF T0 TTY
XT1YPE /CLEAR FLAG

SPA CLA

JMP |
JMP ]
LUUPA

XSWTCH /70 DISPLAY TEST
o *1 /LOOP ON INSTRUCT]ON TEST






1604
1601
1502
1603
15v4
166>
1006
1607
1014
1511
1512
16513
1514
161>
1%16
1617
1623
1621
1622
1643
1624
1625
1026
10627
1634
16381
16382
1683
1634
168>
1586
15387
1544
1641

145090
7402
6351
1469
J31v4
1244
Silb>
451>
vwav/
163>
169>
4454
4243
vaé11
vie7
1617
2524
11w s
4322
2216
1611
1507
4549
23kl
1505
4426
Y114
25>
4311
1640
3330
4911
V31>
$dwd
5609

#, 17/+1
TLXTH,

TexiBl,

9/26/68 17117,53 PAGE 23

XX

CLER

TAU K@BLS

UCA CHXL

TAU K015

UCA CHYL

JMS I XSIxTy

MUXNUM

TexTBl

1eXx181

JMS 1 MSSG /DISPLAY QUTPUT
4949 /UTAGNOSTIC RUNNING
2411

vli9/

1617

2324

1108

44¢e2

2516

1611

160/

9549

23901 /SA

150% /ME

40206 /SPACE V
0114 /AL

2505 /Ug

4911 /SPACE |
1649 /N SPACE
NRTY) /XX

4411 /1C

0319 /MX

Ry I 1}

JMP 1 TEXTB



1642
15498
1544
164>
1546
1547
1599
1591
1692
1653
1654
19595
1696
1697
16064
1561
16562
1563
1564
156>
1666
1567
1874
1671
1672
1673
16/4
16/5
16/6
1577
1/03
1701
1702
1703
1/V4
1765

1706

1797
1/12
1711
1712
1713
1714
1/15
1/16
1717
1722
1/21

/4K2
/36
726?
/2690
1642
3251
5652
Vavd
1654
5245
1651
w327
$322
1651
0339
3323
1651
vw3st
RRYL
1651
W3s82
3325
1324
7112
7219
132>
7212
7310
1926
$324

"2242

4252
13524
3651
1323
72304
7266
13822
1826
33¢5
2242
4252
1325
3651
1333
3252
2242
5642

SIXTY,

HL I
NOP
NOP
CLA
Y]
UCA
JMP

9/26/68 17:17,54

I -4
W *2
‘ "2

0
SIXTY+12

JMP
TAD
ANU
UCA,
TAU
ANU
UCA
AU
ANU
uca
TAU
ANV
UCA
TAV
RTR
RAR
1AV
RTR
RAR
TAU
UCA
1S¢
JMS
TAY
UCaA
1AV
RAL
RTL
TAV
TAV
uCa
IS¢
JMS
TAU
UCA
AU
UCA
1S2
JMP

SIXTYe3

I SIXTY+7
KOowW7
MASKA

I SIXTY+7
K00/0
MASKSB

1 SIXTY+7
KP700
MASKC

I SIXTY*7
K74800
MASKUD
MASKC

CLL

MASKD

MASKU+1
MASKC
SIXTY
SIXTYely
MASKC

[ SIXTY+7
MASKSH

MASKA
MASKUe1
MASKD
SiX1yY
SIXTYeqd
MASKD

1 SIXTYe?
Six12
SIXTYe1d
SIxXTyY

I SIXTY

PAGE 24

/STORE INIT NEXT TIME

/ADDRESS OF OPERAND

/ADURESS OPERAND
/CHANGING REFERENCE (P)

/AC (OPERAND)

/000X
/AC (OPERAND)

/00x0
/AC (OPERAND)

/X080
/AC (OPERAND)

a1/
/7@%x00

/0X00 RSS VOXP
/X0x0

/XBX0® RS3 0X0X
/TEMP STORAGE
/INCREMENT FOR STORAGE
/FIND STORAGE ADDRESS

/6X6X

/STORE OPERAND AS SPECIFIED
/0bx0

/00XB SLS ©XxP0
/0XP0+NaPXx=BX0BX

/70XUX+6060=26X6X

/TEMP STORAGE ADORESS
/INCREMENT FOR STORAGE
/F IND STORAGE ADDRESS
/76X6X
/STORE OPERAND AS SECIFIED
/HOUSE KEEPING

/INCREMENT FOR RETURN
/RETURN



1722
1/23
1724
1/¢5
1726
1727
1780
1731
1782
1783

¥avy
VoV
vand
bavo
6469
vwav7
wd7v
AL
7249
1654

MASKA,
MASKHY
MASKC .
MASKD,

K67
Ko /@,
W /00,
K700,
Six12,

LS N

'
6Y6Y
vwov7
o’y
0708
/000
SIXTY+12

9/26/68 1/:17,56
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2209
764
7104
7589
74149
5287
7444
/589
7419
5243
7363
7739
5247
5271

Vwavd
7604
vis1
7,06
7206
7306
1192
322°
@WaLod
76124
/166
7719
5201
764
viw7
7640
5519
261>

4326
4523
4215
5297

4522
4524
4215
5243

7300
63b3
6313
1142
3143
1149
6307
2143
5254

* 17/*1
SWTCH,

KEYS,

LALCUT,

LUIAG,

RUlAG,

ANGLE

9726768 17t17,57 PAGE 26

LAS

CLL RAL
SéL SPA
SKP

JMP LUIAG
CMA

SEL SPA
SKP

JMP RDIAG
CMA CML
SZL SPA CLA
JMP ANGLE
JMFP XBOX

["]

LAS

ANU KD6WWY
CLL RTL
RTL

RIL

1Ay K6324
uCa EXECUT
[/

LAS

CLL RTL
SPA CLA
JMP SWTCH
LAS

ANV KBR40
SZA CLA
JMP 1 XINT3
JMP 1 KEYS

STUL

ULuL

JMS KgYS
JMP LUIAG

STUR

OROL

JMS KEYS
JMP ROIAG

CLA CLL

uXxec DXL

JYC DYL

TAU M20¢
UCA COUNT
TAU P2

JxC OxL OIS
IS COUNT
JMP , =3

/DISCOVER WHAT TEST OPERATOR WANTS
/MOVE SRU,1 INTO LINK AC FOR TEST

/HE WANTS LEFT DIAGUNAL

/HE WANTS RIGHT DIAGONAL

/HE WANTS THE ANGLE

/SAVE ITENSITY BITS
/MOVE TO0 AC 1@0 11

/

/AUD BASIC 10T 70 BITS .
/STORE

/EXECUTE '
/GET SWITCHES

/SHALL wE REPEAT
/NO

/YES

JLEFT DIAGONAL SUBROUTINE

/SET TOO UPPER LEFT

JURAW LEFT DIAGONAL LINE
/CHECK THE KEYS
/REDRAW

/SET T00 UPPER RIGHT

/ORAW RIGHT DIAGONAL LINE
/CHECK THE KEYS
/REDRAW

/CLEAR X

/CLEAR Y
/SET COyYNTER
/DRAW

/DONE YET
/NO



20063
2001
26062
2063
20064
20065
2066
2006/
240738

20/1
20/2
¢/
24/4
20/5
20/6
2077
21ud
21v1
2102
2103
2104
215
2106
217/
2119
2111
2112
2113

2114

211>

7300
1142
3143
1149
6317
2143
5263
4215
5247

4316
4525
1189
6303
3154
4526
43356
4525
6313
$19>
4239
4326
4523
4522
4524
4326
4527
4336
45989

421>
5271

X80X,
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CLa CLL

TAU M200
UCA COUNT
TAD P2

uYC oYL DJIS
1SZ COUNT
JMP =S

JMS KEYS
JMP ANGLE

STLL

VLT

TAD K377
vXe DXL
uCA XPOSR
JvLe

S7LR

uvL T

uYC DYL
UCA YPOSR
UHLL

STUL

JLubL

STUR

URUL

STUL

VHLR

STLR

UnLL

JMS KEYS
JMP XBOX

/SET UP COUNTER

/DRAW

/UONE YET
/EXIT
/REDRAW



2116
2117
2129
2121
2122
2123
2124
212>
2126
2127
2134
2131
2182
21383
2134
2135
2156
21387
2149
¢141
2142
2143
2144
2145
2146
2147
2154
2151
2152
2153
2154
2155
2156
2157
2169
2l61
2162
2163

v
7300
6303
3154
11386
6313
3185
5716
vavy
7300
63061
3134
1183
6313
31385
5726
pavs
73069
11586
6313
3195
1187
6303
3154
5736
Bowvy
7300
1187
6303
3154
1183
6313
313>
5747
©vavo
1141
3143
113>

SILLS,

STULS,

STLRS,

STURS,»

DVLTS,
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CLA CLL

uxc DXL

UCA XPOSR
I1AD K40g
uYc oYL

UCA YPOSR
JMP | STLLS

CLA CLL
uxC
JCA XPOSR
1AD K377
TVYC DYL
UCA YPOSR
JMP | STULS

CLA CLL
1AD K4VQ
uYC DYL
UCA YPOSR
1AD K777
UXC DXL
UCA XPOSR
JMP | STLRS
0
CLA CLL
1AD K777
UXC OXL
UCA XPOSR
1AD K377
uYC OYL
UCA YPOSR
JMP | STURS
0

TAU M4Qv
UCA COUNTY
TAD YPOSR

/SET TO 0400



2164
2165
2166
2167
2170
21/1

2202
24Ul
2euv2
22Vl
2204
2205
2206
2207
2210
2211

2212

2413
2214
2215
2216
2237
2220
2221
2222
2223

1142
6317
2143
5364
7300
5760
4316
4326
4336
2200

VAV
1141
3143
11485
1252
6317
2143
5204
7300
5600

©vavo

1141
3143
1154
1140
6307
2143
5216
7300
5612

9/26/68 17:18,12

IAD P2
VYC DYL DIS
1S2 COUNT
JMP ,#3
CLa CLL
JMP 1 DVLTS
STLL=JMS SILLS
STUL=JMS SIULS
STLR=JMS SILRS
*, 17/+1

ovLes, ("}

TAU M4
DCA COUNT
IAD YPOSR

TAQ K7776
UYC DYL DIS
1S2 COUNT
JMP 0'3

CLA CLL
JMP | DVLBS

DHLRS, [

TAD M40
0CA COUNT
TAD XPOSR
TAOD P2

UXC OXL DS
1S2 COUNT
JMP '-3

CLA CLL
JMP 1 DHLRS

/MINUS 2

PAGE 29



2224
222>
2226
2227
22380

2231
2282
2¢83
22384
22385
2236

2287
2249
2241
2242
2243
2244
2245
2246

2247
2259
22521
2222

2893
2254
2255
2¢56

2257.

22062
2261
2262
2263
2264
2265
2266
2267
2¢79
22/1
2272
22/3

2e/4
2275

0vavo
7300
1141
3143
1134

1252
6307
2143
5231
7300
5624

PouVD
7300
1141
3143
1134
114

630

3134

1135
1252
6317
3135

2143
5243
5637
vovo
7300
1141
3143
4522
11484
10952
6303
$134
1135
1952
6317
3135

2143
5263
5656

DALLS,

DLULS,

MYPX,

DRULS.,

MYMX,

9/26/68 17:18.20

0

CLA CLL
IAp M40Q
QCA COUNT
TAD XPOSR

TAU K7776
UXC DOXL DIS
ISZ COUNT
JMP =3

CLA CLL
JMP 1 DHLLS

[/

CLA CLL

TAD M400

OCA COUNT

TAU XPOSR
1AD P2
UXC DXL
UCA XPOSR

TAD YPOSR
TAU K77/6

vvyc oYL DIS

0CA YPOSR

I1SZ2 COUNT
JMP MYPX
JMP 1 DLOLS

0
CLA CLL
TAD M4DV
UCA COUNT
STUR
TAD XPOSR
TAD K7776
UXC DXL
UCA XPOSR
TAD YPOSR
TAD K7776
oyCc OyvL OIS
UCA YPOSR

IS¢ COUNT
JMP MYMX
JMP ] DRODLS

PAGE 3@



2402

24941
2902
2913
24¥4

2400
52105
0210
Wiy
©vave
vavv
2514

9/26/68 17:18,23

*y 17741
JMP INIT3
PNTR=10
X [}
Yo [
RCNT, /]
ADBUFR, AQBUF=~1
pAUSE

PAGE 31



2405
2406
2997
2412
2911
2412
2413
2914
241>
2416
241/
24290
2421

2922
2423
2424
24¢>
2926
2427
2999
24951
24382
2493
2434
293>
€436
293/
2949

2441
2442
2943

2944
2445
2446
2447/
2452

7326
6346
6354
1447
3143
1204
$212
7604
6375
63352
5216
6362
5410

5285
7604
1253
6371
6361
6364
6352
5239
6362
3410
2143
2143
5214
1250
3203

12064
3219
1224

3143
$201
1410
/241
3202

/TAPE 3

9/26/68 17118,24

/THREL STATE SCOPE DISPLAY

INIT3» CLA STL RTL

£TEN
CLRK
INISAM, TAU
UCA
TAD
DCA
SAMLOP, LAS
ACMX
SKAD
JMP
RAVUC
uca

OTEN

KM1029

COUNT
ADBUFR
PNTR

ADCV -

=1
[ PNTR

/POSITIVE TWO

/LOAD MUX WITH SWITCHES,

/WALT FOR FLAG

/READ BUFFER
/STORE SKP

PAGE 32

CONVERT

JFOR SCOPING WITHQUY INDEXING MUX REPLAC PLACE A WITH A NOP

JMP
LAS
TAU
ACMX
1CMx
AQCvV
SKAU
JMP
RAUC
uCa
lst
SAM1, IS¢
JMP
TAD
uCa

InIUIS, TAU
UCA
TAD

UCA
UCA
TAD
CMA
UCA

gAML

K7777

=1

I PNTR
COyNT
COUNT
SAMLOP
KMBV29
RCNT

ADBUFR
PNTR
KMO/77

COUNT
X

I PNTR
IAC

Y

/READ SWITCHES), SUBTRACT ONE
INCREMENT MVX

/LOAD MuX.,

/CONVERT

/WALT FOR FLAG
/READ RUFFER
/STORE

/MORE SAMPLES

/B8UFFER

/X REFERENCE SETUP

/Y REFERENCE SETUP



2451
29492
29498
2494
2455
2496
245/
24064
24061
2462
2463
2404
296>
24966
296/
24/9
2471
24/2
2473
2474
2475
2476
247/
225202
Z2o01
2202
2203
¢o04
2205
2206
2o07
2219
2211
2212
2213
2214

251>,

4276
1419
1202
7306
74v6
7806
vadse>o
0313
7209
1201
630/
/901
$2¢€1
2148
5252
6341
5241
6354
2203
5241
5219
74102
6351
1260
$1v4
1242
3105
4515
2515
2511
2512
4454
6364
6364
Vovo
5676
Bave
951>

9726768 17:18,27 PAGE 33

JMS STATE
DISLOP, TAD [ PNTR

TAU Y

RTL

HTL

RTL

ANU K7700

Jye DYL

CLA

TAD X

uxXe DXL OIS

LAC

JCA X

1SZ COUNT

JMP D]SLOP

SKRK

JMP INIUDIS

CLRK

IS¢ RCNT

JMP IN]DIS

JMP INISAM
STATE, XX

CLER

TAU KUBB3

UCA CHXL

TAD XK0340

UCA CHYL

JMS 1 XSIxTy

ADBUF

'3

R

JMS 1 MSS6

112"

6YoY

"]

JMP ] STATE
AUBUF » %]
#AUBUF + 1000

/VALUE OF CONVERTED WORD
/NEXT WORD
/REFERENCE IT

/LOAD Y

/LOAD X

/RESTORE X INCREMENTED
/UONE

/NO

/SK1P ON RC CLOCK

/RC CLOCK IS REFRESH RATE
/CLEAR CLOCK

/8ASIC TIME COUNT
/REFRESH DISPLAY

/FILL BUFFER WITH NEW



$60¢

4455

War/e6
wars/
V10d
“lel
wa/>
nie
Wwa/>

7777
Vo>
Wanl
wide
VWaLs
©vwava
Vavd

9/26/68 17:18,31 PAGE 34
*, 17/+1 /FILE NAMED DSCpAK

/UISPLAY SIRIPPED ASCII CHAR IN AC: DSC
JSAMPLE UALLING SEQUENCE =

/ LUM /GET HALFWORD
/ usSC /UISPLAY [F NON ZERO
/ JMP =2 /UISPLAY THE NEXT HALFWORD

USC=JMS | CHDSCI

/ TEMPORARY STORAGE:
CHCNT$=TEMPDR2
CHCNTZ2=TEMPY3
CHCNT1=1EMPRA4
CHRUT=TEMPUS
CHFAC=TEMPO1
CHPNT=TEMPUG
CHYS=TEMPYL

/UISPLAY TABLE EXCEPTIONS
SPACE=~-3
ENUISsH
HKSPC=1
KESET=2
LFEED=3
URETN=4
1GNOR=9
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602 VALY CHUSC, 4
501 71uv4 CLL RAL
50 1296 TAU ADSTBL
5038 S1i62 UCA CHPNT
5¥4 1562 TAU 1 CHPNT
bU> 2162 IS¢ CHPNT
506 7440 SEA
6B/ 522 JMP CHSET1 /NOT SPEC]AL CHARACTER
514 152 1AU 1 CHPNT
511 1360 TAU CHJMP
612 3213 uca ,+1
513 5562 JMP | CHUSC
JUISPATCH TABLE FQR ABOVE JMP
614. 3676 ChHJMPL, CHSPA /JUMP TABLE: SPACE
61> 3671 CHEND+1 /1GNORE
516 3700 CHBKS /BACKSPACE
617 §71»> CHREST JNEXT 4. CHARACTERS RESET X, Y, DELTA, INTENSITY
520 3791 CHLF sU0 A LINE FEED
521 374/ CHCR /00 A CARRIAGE RETURN
bee2 36/9 CHEND JEND OF TEXT
628 $1uv1 CHSET1, JCA CHROT
624 114 ' TAD CHXL
1625 6308 UXC DXL
1626 7344 MW /NUMBER OF WORDS IS TWO
627 $d76 _ UCA CHCNT3
1989 /344 CHASET2, MTW /NUMBER OF LINES IS TWO
1681 3277 UCA CHCNT2
1682 1261 CHSETS, TAU KMBWOe /NUMBER OF POINTS IN A LINE IS SIX
3088 S1wd JCA CHCNT1
5684 11i>- TAU CHYL JREPOSITION Y AT BOTTOM OF CHARACTER
585 3d/> UCA CHYS /RECORD PRESENT Y POSITION
$686 1161 CHUIS, TAVD CHROT
5637 7104 CLL RAL /NO» GET FIRST BIT INTO LINK
5648 3101 UDCA CHROT /STORE CODE WORD FOR NEXT BIT
3641 1075 TAU CHYS /JINTENSIFICATION POSITION
5642 6313 vYe oYL
5643 /489 SéL /OISPLAYS IF LINK=1
$644 6304 IS
5645 1361 TAU CHSI# /GO NEXT POSSIBLE DOT~-
5646 3275 UCA CHYS /KEEP RECQORD OF PRESENT POSITION
3647 2102 IS¢ CHCNTQ /D0 ALL THIS SIXx TIMES
368 5236 JMP CHDIS
3651 1104 TAU CHXL
3692 1361 TAD CHSI2
5653 6303 Uxe DXL
3694 3104 JCA CHXL
5695 2277 1S2 CHCNT2 /JHAS SECOND HALF BEEN DONE?
3656 5232 JMP CHSELT3 /NO, DO 1T
3657 1502 TAU | CHPNT /GET SECOND WORD
5660 S101 UCA CHROT
3661 2076 IS¢ CHCNT3

3662 5239 JMP CHSET2



$6638
S$504
3665
3566
5667

1361
7104
1144
3164
5609

TAD
CLL
TAD
UCA
JMP

9/26/68 17118,37

CHS12
RAL
CHXL
CHXL

1 CHDSC

PAGE 35-1

/80TH DONg

/SPACE 2 [NCREMENTS



$6/74
$6/1
$6/72
$6/8
$6/4
$67>

3676
S677

$79d
$/01
$/02
S/03
S/704

S/WO
$/06
S/vl
3714
$/711
$/712
$718
$/714

$/13
3716

S/17

$/¢94
3721
8722
$723

3724
3725
$/726
$/27
YA Y]
$/781
s7s2
5783

2209
6313
1364
631
7209
56KY

4395
5302

4365
7441
1104
$1¥4
5609

Wwavd
1361
7166
3475
1301
/1ué
14/5
57>

4454
1362
v363
7106
7906
7204
$1v4

4454
VSo3
7106
7006
7204
7241
1364
$105

CHEND, 1S2
OXxC
TAD
uyce
CLA
JMP

/SPACL; MUVE X RIGHT 6

CHSPA, JMS
JMP

/BACKSPACE$
CHrKS, JMS
CMA
TAD
JUCA
JMP

9/26/68 17118,37

CHOSC
DXL
KP4p1
oYL

1 CHOSC

GET6
CHBKS+2

PAGE 36

INCREMENTS
/GET X FOR WHOLE CHARACTER

MOVE X LEFT ONE CHARACTER

GETO
1AC
CHyl
CHXL
1 CHDSC

/MOyE y POINTER LEFT
/ONE CHARACTER

/ot 1S SIX 1IMES CHAR SIZE

GeT6, 0
TAU
CLL
UCA
TAU
CLL
Tau
JMP

/SELECT NEW
CHREST, LUH
1A
ANU
CLL
RTL
RAL
uCaA

/StLECT NEW
CAYPOS, LULH
ANU
CLL
RTL
RAL
CMA
TAD
UCA

CHSIZ
RTL
CHFAC
CHS 14
RAL
CHFAC
1 GEtTe

X POSITION
KMBBO1

KbO17
RTL

CHXL
Y POSITION
K17

RTL

IAC
K@401
CHYL

;4 TIMES Sl2E

/PLUS 2 TIMES S1Zt
/1S SIX TIMES SIZE






$/7354
$/78>
$736
$787

$/42
$741
$/42
35/43
$/44
$/745

$/7406

S/4/
$/99

$/51
$/22
$/2
$/94
$/9>
$/9%
$157

3762

6/°1

3762
$/763
S$/64

$765

4454
0363
7104
Jiel

44494
VLY
136>
3344
6324
564939

bbud

S1p4
5600

1361
7106
7294
7341
119>
316>
S6kd

bo0l1>

Wwav4

71777
vwal1v’
V401

6324

9/26/68 17:18,38

/CHARACTER SIZE SE ECTION
CrCS#,» LUH

AND KD217 JELIMINATE ALL

CLL RAL

UCA CHSI2 /STORE "DESIRED

/INTENSIFICATION SELECTION
CRINT, LDH

AND Kdu®s JELIMINATE ALL
AU KDSB /SET INTENSITY
UCA ,+1

usd : /WILL BE DSB X
JMP [ CHOLSC

JMP 1 CHUSC

PAGE 37

BUT BITS 8-11
CHARACTER SI1ZE

BUT BITS 1v AND 11

/CARRIAGE RETURN: RETURN X TO LEFT MARGIN

CHACR, JCA CHXL
JMP 1 CHDSC

/ULINE FEEDS: MOVE Y DOWN 8 INCREMENTS
/8 TIMES CHAR SIZE

CHLb TAU CHSI2

CLL RTL

RAL

CMA [AC /SUBTRACT FROM Y POSITION
1AU CHYL

UCA CHYL /NEW Y POSITION

JMP 1 CHOSC

/CONSTANTS USED THIS PAGE ONLY
CHJMP, JMP 1 CHJUMPL+1

/VARIABLES FOR THIS PAGE

CHSsl2, 4 /CHARACTER SI2E CONSTANT
KMvd¥l, =1
Kuni7, 17

Kv4¥1, 4941

KuSB, usse



Wwowo
WA

7711
11/7

774>
4532

$641
4122

7741
4156

7751
5141

/711
i101

$641
5132

7710
w07

war7
Wado

2049

Y XY

/714
2241
7749
4249

7706
we6//

7764
1277

7741
4177

7711
11606

1621
3156

UsCTBL,

P
ENUIS

/711
1177
IE))
45982
3641
4122
/741
4150

/791
2141

//11
1101

3641
2182

/710
1077

vors7
Voo

cv4y
408/
/7714
<241

/17480
4040

/1706
0677

/764
1977

/741
a1/7

7711
1106

lec¢l
3126

9/26/68 17:18,39

/® SPECIAL:

/A

/8

/U

/t

/F

/6

/H

/1

/J

/K

/L

/M

/N

/9

/P

/Q

PAGE 38

MEANS END OF TEXT
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9726768 17118,49 PAGE 39

)4_ /11 /711 /R

K} 3146 3146

184 224> 2249 /8

199 4081 4591

[N Wigl v1vl /7

197 /76l /1701

1T 7740 1749 /U

)¢ 4d/7 497/

142 S/ad 374990 /V

jad 2217 201/

)¢ 1786 /17389 /N

14>  44/7 467/

3¢ 6314 6514 /X

94 14638 1469

999 W7/¢ - 0/18 7Y

'R 7d¢7 /1007

dve 6151 6151 /¢

023 424 42498

0 - wWsl/ 61/ /0 UISPLAYED AS #
6., 176 1706

aarﬁ’ 125/ 19>/ /\ DISPLAYED AS DOWN ARROW
0 1280 ’ 1009

060 231 23818 /) UISPLAYLD AS %
Oh1L 64062 64062

4 2 Ww4/> ©v4/> /1

003 4 ’ 04vd

/SPECIAL, DOLS BACKSPACE

4 4 VAN [

Jd05 1Yl 8KSPC

¢ 5 ¥auvn u /SPACE [S A SPECIAL CHARACTER

&7 77117 SPACE

/9 0357 vds7 /4

¢l W) VY

¢ 2 Vv 4 /" SPECJALs» MARKS PROG INPUT TO TEXT BUFFER», NOT DISPL

475 WVdkd 16NUR

4 vIvw K /# SPECIAL. DOES LINE FEED
¢« 5 BB LFEED
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/

L

42
a1

AV o
due

WAk d
YAk 4

w/1/
/214

Vs
I

/741
414

w4l

41/7

2214
14¢2
w416
Masd

Wdb I
$ACY

Wauva
Yad

Va4
Wwaes

419
vave

3641
4156

va4a2
/744

T 6251

5146

2241
4532
1412
7719

274>
45581

[
<t>tT

o
CRETN
v/1/
/o v

[
IGNOR

/741
4100

041
417/

2214
1422

v41l6
N400
4020
Ry
0444
0499

w4y
vBoyY

<010
0402

S641
4190

Jdv42e
/1/490

6251
5146

224l
4592

1412
/710

2/485
4591

9/26/68 17:18,41 PAGE 40

/%

/%

/8

/'

/¢

/)

/7*

/’/

/0

/1

/2

/8

/74

/5

SPECIAL, DISPLAy RESET FOLLOWS

SPECJAL, DOES CARRIAGE RETURN

SPECIAL, MARKS KBD INPUT TO TEXT BUFFER,

DISPLAYED AS [

UISPLAYED AS 1]

DISPLAYED AS LITTLE X

NOT DISPLA






4142
4144

4144
414>

4146
414/

4159
4101

4192
4155

4154
415>

4126
415/

4104
4161

4162
41638

4104
416>

4209
42u1
4202
420
4204
4205
4206
420/
4212
4211
4212
4218
4214
4215
4216
4217
4229
4221
4222

3645
423590

6111
BTN

324>
4552

be51
5136

Wwass
vav

vao3
$200

14¢2
4109
woLe
1212

4122
142

w2v1

Youe

4209

/402
7249
1209
5219
1419
$163
11038
7312
7012
7212
0o46
4455
7619
5410
1163
vd246
4455
5204
9419

*, 17/+1

$64>
4590

6111
-1

3245
4592

0651
2136

DIVRR)

vy

0023
Sy

l4¢e
41w

vole
1212

41¢2
1409

Wevl
LY/ P4

9726768 17118,41

/6

77

/8

/9

/>

/"

/LOAD HaLF WORD AN UISPLAY

MESG,

XX

CLA
TAV
UCa
TAU
UCA
Tay
RI1R
RTR
RTR
ANU
usc
SKP
JMP
1AV
ANV
Jsce
JMP
JMP

CMA
MESO
10
1 10
MSRHT
MSRHT

Ke@d/7

CLA

I 1v
MSRHT
Koa77

MESG+4
I 10

PAGE 41



42298
4224
4<e>
5226
422/
4290
4251
4252

4293
4254

429>
42396
429/
424¢
wl4l
4247
4249
444
424>
4246
q4c4/
4224
4¢o1

4252
4¢53
4¢v4
425>
4¢956
LY N
42064

74kl
/664
BN
/644
IR
1295
$2¢S
Sb6e S

v2dd
26389

7462
$1é4
/504
/10
/bed
2290
128>
1302
82382
168»
$282
1129
638>

/4?2
4518
4248
Jdvd
6492
6042
o9

9/26/68 17:18.43

/SCOPe LUOP CHECK
/SCOFPE wlin SWITCH BIT 10=1

SCOPLA,

e TURN,

XX

LAS

ANU KidUZ
S£A CLA

JMP 1 RETURHN
AU SCOPEA
JCA RETURHN
JMP 1 SCOPLA

I NPRRY
JMP 1 RETURWN

sl inlull PRINT OUT WHEN HIT 11=1

Il""lNI ?

XX

uCA AC /SAVE AC
LAS

RAR

SNL CLA

JMP  t6

FAU TPRINT
1AU K/7/6
uCa [PRINT
TAU | IPRINT
UCA IPRINT
1AU AC /RESTORE AC
JMP [ IPRINT

/MINUS 2

/ot NERATE CRLLF

CrlLt

XX

JMS | XiYpPE
49549

)

KCC

1 CH

JMP 1 CRLF

PAGE 42



42061
4262
4269
4204
426>
4266
4207
4279
42/1
4272
4279
42/4
42/>
4<2/5
42//
4394
4391
43592
45098
435V4
459>
4506
4849/
43149
43511
4312
43518
4314
431>
43516

431/

7402
4514
6202
451>
4261
42/2
a2/
421
4548
0d6d
6469
4409
4515
w122
4308
4304
4519
4249
6360-
6460
wovo
6242
6332
7604
7312
73,19
7620
601
1124
74iu¢
o601

Y/26/68 17:18,43

PAGE 43

/PRINTOYT CONTENTS OF AC ANU £RROR ADDRESS

ERAUU,

Paust

XX

JMS 1 XIPRIN

10O

JMs 1 XglxXTV

tLRAD
L +4
L+
JMS
45438
6o
(Y 1-1"]
LY 1]
JMS
AC

4
1 *+4

D

I

1

X1YpL

XSIXTY

JMS 1 XTYPE

LY Y]
X" 1"
opoY
Ja0vY
1Ct
KCL
LAS
RTR
RAR
SNL
JMP
| AU
HL |
JMP

CL
I

A
ERADD

ERADD

/TEST FOR INHIBIT PRINT

/TYPE ERROR ADDRESS

/TYPE AC
/TEST FOR HALT
/81T 921, (0024)



43524
4321
4522
43523
4524
432>
435256
“wse/
4554
4551
4592
4539
4534
488>
4596

438/
4544
43541
4342
3544
4544
454>
4546
43547
43554
4531
4592
43553
43554
455>
4306
4557
4564
4301
4562
4509
4564
43565
4366
43567

Wi d
/244
lSecao
$A14
1414
5336
1336
/7212
7012
/7412
435/
1336
4387
5524
JAe s

Ao
w370
/45¢
9419
1371
726d
5359
1872
PRIRY
1878
7449
535>
13/4
5363
138/»
744y
5362
1376
2363
1377
6246
6241
5364
7200
5787

/1APEL 4

9/26/68 1/:118,44 PAGE 44

/JIGITAL B8=18~-U

/¥MESSAGE

[ YPE=-
/LAl wWlTH A JMS MESAGL

ourt

/AL TH UDATA FOLLOWING
/bt TURN FOLLOWING END OF MESSAGE

/Litubk (Bg)

MESAGE »

MSKGHT,

TYPECH,

MIb,

[
CLA
1AD
STo
TAD
uCa
A0
RIR
RTR
HTR
s
IAD
JMS
Jnp
[

ANQ
SNA
JHMP
[-Y0)
SMA
JMP
1AD
JMP
1AQ)
SEA
JMpP
1AD
JMP
YY)
SZa
JMP
1AD
JMP
1AD
LS
ISF
JMP
cLa
JMP

CMA
MESAGE
1v

1 1@
MSRGHT
MSRGHT

TYPECH
MSRGHT
TYPLCH
MESAGE +4

MASK77

I 18
M40

v+
Co4y
MTP
MS

8
ce12
MTP
M2

.0\5
Ce1s
MTP
C24s
=1

I TYPECH

/SET C(AC)==1

/ADD LOCATION
/AUTO=INDEX REGISTER
/FLTCH FIRST WORD
/SAVE 1T

/ROTATE 6 BITS RIGHT

/1YPL IT

/GET DATA AGAIN
/TYPE RIGHT HALF
/CONT INYL
/TEMPORAKY STORAGE

/TYPE CHARACTER IN C(AC)6-11

/1S 1T END OF MESSAGE?
/YESE EXIT

/SUBTRACT 44

/7<42?

/NO

/YES: ADL 3u@

,T0 COLES <48
/SUBTRACT 3

/1S 1T ZERO?

/NU

/YES: COLE 43 s
/LINE=FEED (212)
/SUBTRACT 2

/1S 1T 2ERO?

/NO

/YLS: CODE 45 IS
/CARRIAGE-RETURN (215)
/ADD 200 TO OTHERS >4¢
/TRANSMIT CHARACTER
/WALT FOR FLAG

/NOT SET YET

/SLT: CLEAR C(AC)
/RETURN
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/CONSTANIS

43780 wa77 MASK7/7, /7
93/1 7749 M4, -4
48/72 V34v Cs44, S40
4878 777> M3, -3
45/4 212 C212, 212
457> 17776 M<» -2
45/6 W21> Cel9o, 215
4877 w2é> Ced5, ¢45
b

IME RE AR= VU EXIKORS



SIMBHL

Ay
ALMA
AUBUF
AUBUF K
AUCV
Aus | BL
ANGLE
SAL
sASPC
CLONTA
CLUNTH
(AR A
Unsng
eHCNI L
LAl 2
LrCiNT O
iR
Lnioy
Lnpls
LnlSC
Lrosc|
urib g
UHE AC
[ B AR
wrJdiMe
LrJmMPL
Ly
CHPINT
LHRES
vrRU |
urSE Tl
LnSE T2
CASL TS
LnSl#
URSPA
LR1sT
LHRISITL
UATSTZ
vrXxbL
unyL
CHYPOD
CHYS
CLER
CLRK
CLXK
CUN1
CUNZ
CUNS
CUUNT
CRETN
CRLF
CIEMA

lAB bt

died
6871
2o51Y
24404
6354
Auo6b
204/
Q874
Jdddu
Judl
Jdubdb
dvibo
a5/
$/40
414w
4907/
dvil o
3/47
$/734
56386
3649
JUI2
3670
4072
5749
376w
5014
5721
4172
5715
41401
S$028
S630
S632
$/7561
S676
1420
1441
1410
4124
4145
3/24
dd75
6551
63524
6552
1540
15298
1531
4149
dud4
4252
dVs2

9/26/68 17:18.46
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SYMBJIL

clEMg
CleMe
Con/sa
Ldle
Leld
ve4db
L4y
unLL
urLLA
UHLLS
UHLK
UL KA
JRLRS
Jis
JiISLOP
uLub
JLOLa
uLbLS
DL
URDLA
uruL s
usH
uUsC
usClAL
uviLo
JUVLBA
uvies
uvil
UviLTA
uvpts
UAC -
JAL
JYC
urYL
enNDILS
ERAUD
tXELUI
Pl

ot To
HAL1
TuMX
LLUNOR
INIDIS
IN]SAM
INIT3
InLL
IPRILINI
AUSH
KEYS
KMPval
KMYKYAG
KMPY2U
KMPBB4s

TAB_L

PR
d064
4037
43874
4876
43877
4572
453
4130
2424
452/
4127
2212
53244
2452
45238
3128
223/
4524
J124
2256
63924
4455
/66
4526
4126
220v
4525
412>
2160
6841
LY Y4
6011
6512
404>
4261
2V¢e>
4026
$735
451¢
63561
Qv oV
2441
2410
2495
9071
4235
3765
2615
3762
0661
650
022

9/26/68 1/:19,14
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SYMA L

AMyn///
AMY 6
Audw
Aule
e d
nNddi/
Avidl»
AUUl/
Avhd4
Avid4?
AJd/ 9
ad//
RNJlYd
YYD
Avd4d
Avdud
Rediél
Avbuwd
Ae794
Rivdidd
A1ul
Aldind
nev?
RO 2
Y7/
R4y
K4y 2
RO SZ4
R/7dwd
K/74¥J
A1705
/77
n/7/6
K/7/7
LUH
LUILAG
Lrbed
LUOP
LUDPA
MASKA
MASK:3
MASK{
MASK))
MASK?7/
MESAGE
MeESL
MORGH I
MOSRHT
MSSG
M|P
MIW
MUXNJIM
MYMX

lAp_t

4624
duws 7
I 3S
450
46 56
1727/
dvds
3/63
498k
a147/
1/30
4046
4031
dndu
dnadc
dw2d
57464
4131
1781
4JS¢
4921
4041
dusa
Q82
4159
41356
dud s
413¢
1/35¢
4621
Jdudd
ILs?
déo¢e
de o8
4454
2¢ 37
YRR
dc72
0245
1/2¢
1728
1724
172>
4370
4320
4280
45306
01908
dvo4
4569
7544
4057
2¢63$

9s26/66 1/:19,21

PAGE 48
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SYMBOL TABLE

MYPX 2243
Mud/?7 w2l
Me 4875
Med 3142
MYy 457%
M4y 4571
1449 4141
M/740d w2k
UFR /620
Jitiv 6544
PNTR I 16
4 4140
KAYC 6352
T RUNT 241
RUX 100
RUX1 1241
KuXe 1848
KU XS 1524
RULAG 204$
ReSe T 4082
ReTURN 4239
SAMLIP 2414
SAM1 2455
SLOPe 4511
SLOPLA 4229
SIX1Y 1642
51X12 1738
SAaU 6532
SAER 6822
SARK 6541
SAXK 6521
oLl v 2>
SPAC~ 1777
SIAL . 2126
SIATZ 2476
SILL 3516
SILLS 2116
SILR 4536
SILKS 2136
>SIUL 4526
SIULS 21206
S1UR 452¢
SIURA 4122
SI1URS 2147
SWTCH 20
IeMP 21 4075
leMP22 276
IleMpRS w077
leMPJ4 0199
TeMPI> 4101
IeMP A6 91232
IexT3 1639

lex131 1635



SYMB L

lthcﬁ
VAL

X

Xo0X
XURL -
Xer
XerRAJU
XInNTS
XLIPR]N
AFPUS <
ArCL
Xre |
XaCU-t
ADIXTY
KS3ATCh
AlbXiyg

XIYPE
AKX

Y
TPOS <
ZlgN

lav_t

4538/
1245
2441
2071
4116
a¢74
411¢
dlly
d114
J134
63354
53351
1111
4115
4121
2117
4118
/442
2442
4135
5342

9/26/668 17:19,35
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SYMBIL |AHLE

LuNOR 40 v
BASPC 41001
ReSe T 402
LFERD 404$
URE N 494
[ SLTDN 4085
PNTR 4010
M40 4920
nN/41) d621
AMAK4S 4022
Rd49 ) 8028
Nt/ 7/ 0024
oLl 4925
B 0026
Mp3/s7 492/
AUAS4 2030
RYivd dv31l
K1l 4032
Ronv?2 0633
ReWG2 d034
KONv2 4035
Kudind 2036
Cud/a 4037
RW210) Y]
R1ldv4 20641
Koud4y V"L ¥4
K9dp2 4948
RYYl5 2044
K/7489 dv4ab
Kwip/7 4046
AM1YaY 047
RiIYG 2w 459
K12 Qo1
R/776 9Y52
K/7/7 BYo3
M>SS6 Qo4
cnpsSC! did55
AUSTBL 4056
MUXNUM d0s57
KWbwd 460
KMPVvo 4061
CIEMA Q052
CIEmMB 006 S
CIEMC 9054
CUONTA Q065
CUONT B V56
CUONTC 2067
BAD 2076
LNL L 9071
LuoP 9’2
XeR 0074
CHYS Q075

leMPal 0075
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SrupL lAb_e

Fas 40 />
viCivi 9 Jdulb
LMy 2 dd /b
LnCivié Qv /
lerib &S 4677
LT L 414w
TeMpP J4 41d¢
leMbPdD 21461
LrrO1 4141
LriP 2142
FEME 0 4142
MoRM | 2108
LrXL 41734
Lnyygp 4135
SHAL 4166
A4 s a1/
Xipighs NMllw
Xo(0”tk 4111
AbLRANU 2112
ALYF= 4119
XiPnrnln cllé
X[ x1Y 611>
AURL® 4110
XieXiw 0117
Ay 41720
XowlCH 4121
SIUKRA 01272
JLOLA 4123
uURDL & J124
uvie s 4125
UVLBA 4120
Unpca 012/
uniLA J1live
nNUbW 2 J131
Ko $24 ¢1352
RS/ 7. J13$
ArPOS= 4154
YPOSR 6135
Kaedy 4136
As7/ 413/
4 4149
M4 4141
MeY 4142
Lugind 4149
seGlN 0249
LUOPA 0cao
RuU X 1200
RUX1 1241
RUXZ 1849
RUXS$ 1424
LUNY 1531
CUN1 1540

LUNZ 1859
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SYMBIL TABLL

crnTHd 1470
cr1s1e 1410
unlsil 1441
VAL1 1925
leXxX 1R 1640
lexial 163>
SIXTY 164¢
MASKA 1722
MASK3 1723
MASKC 1724
MASK ) 1725
nuitu7 172/
ned /¢ 1/3¢
Re760 1731
K/Q07 17382
5S1X12 1738
SwTlH 2w iy
AeysS 2¥1>
exECUI 21625
LulAG 2037
RULAG 204
ANGLE 2047
XoOX 2971
SILLS 2116
SHuls 2126
>ILKS 2136
SIURS 214/
JvbL IS 2150
JyviBs 224v
JRLKS 2212
urLLsS 2224
uLuLsS 2237
MYPX 2249
UROLS 2226
MYMX 2253
L S 2421
Y 284%¢
RUNI 2443
AUBUF K 2424
INIT3 2445
IN]SAM 241w
SAMLOP 2414
SAM] 2435
INTUITS 2441
uisLor 2452
SIATE 2476
AUBUF 291>
CrOSC $620
CHUMPL 3614
CnSt 11 3623
CnSeTZ 630
CHSLTS 3632

LrDl1S 3636
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UnSPa
LHBAS
LeTo
Urkb S
LYk o>
Loy
CHinT
vk
LUt
unghs
LnSil4
AMdUdal
Adul/
NG44
Augse
JaC 1L
MESL
SLUPEA
Kelu-n
IPRINI
ur b
LrAU]
SHLL
MESALE
SiuL
SIiinw
MoRLH I

LYPELH
MipP
MasK//
14 )
Lodu
Mo
Lele
Md
velv
vedd
LUK
uaG
SLOPE
HAL |
S UK
uLoL
JROL
uvprT
Uvits
PLIN
unLL
UXC
Uxp
uis
uYC

Solv
S676
$/7480
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3715
5724
S/7384
3/4v
574/
3751
35760
S$/51
5752
5769
S$/64
57565
S756
42400
4223
4238
4235
4do¢
4261
4516
4820
43826
4836
435306

4837
43569
438/0
4571
4872
4878
43874
43875
4570
43877
44>4
4455
4211
4512
4522
4529
4524
4525
4526
452/
425390
6521
6842
6524
6511
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SYMpoL lAbot

Jyp 631¢
SAXA 6521
SAEK 6522
Jse 6324
Xt ] 653381
SAAU 6338¢
Xr(CL 6834
SARAK 6941
lEn 6542
Jibn 6544
vl 6521
ULAR 6522
LLRA 6524
LUMX 68561
()G 6862
Au(v 68554
AUM X 6571
JPR 7000
MW /344
XA /7442

SrACE 7777






