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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 0 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 to 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 DisEIc:x Select MUX Channel
- I\
s N O N
0 11213 4 1516|7 892 ]|10}{T11

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, 8= 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 IN IT

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 conirol the
display intensity. SR2 UP allows the program to monitor SW 0, 1, 3 and 4.

When the display is operating correctly SWé6 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 (YY) 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. ifbitsOto 5 BO7, BO5
b. ifbits6to 11 BO8, BO4
Address Good (AC) Bad (AC) Corrective Action
0205 0000 XX00 Al13, AlS
0000 Bit 0 cos
0000 Bit 1, 2 co7
0000 Bit 3 C06
0211 0000 NA D19, C13, A13, Al5



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

0221 0000 NA C13, B14, C03, B13
0231 0000 NA Cl2, 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
v 0000 0001 Cl6, B8
0264 0000 7777 Al7, B14, A10, A8
0275 7777 0000 A17, A13, A12, Alb, B16
‘ 7777 0377 €20, C14, B02, BO7
7777 7577 C20, BO7, Cl4, BO2
7777 7677 C19, B07, C14, BO3
v 7777 7737 C19, B08, C14, BO3
(0275) 7777 7757 C18, B08, C15, BO3
7777 7767 C18, B0, C15, BO4, BO3
7777 7773 C17, B08, C15, BO4
7777 7775 C17, B08, C15, BO4
7777 7776 Cl6, B08, C15, BO4
0304 0000 0XXX B12
0000 Bit 10, 11 B11
0000 Bit7, 8,9 B10
v 0000 Bit4, 5, 6 B
0313 0000 NA B14, B17, A08, D23, D22, D15,
D21, B21, B18, B19, B20, All,
v Al12, A13, D13
0324 NA NA B17, D18
0334 NA NA All, Al4, D18
0341 0000 7777 Al4, Al1
0354 NA NA A7
0361 0000 XXXX B14, A10
0365 7777 XXXX B14, A10



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

0375 0000 7777 A0S, A07

0410 0000 7777 A0S, A07

0421 7777 0000 A0S, A07

0430 0000 0000 A08

0440 NA NA A08, A10 |

0445 NA NA C13, C19, Al8, D15, BI3, 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, CO03

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, C12, C13,
B16

0702 0000 0000 B16, D17

0712 0000 0000 C12, Al4

0725 0000 0000 co2, C13

0743 0000 0000 B16, D17

0754 0000 0000 Al15, COI

0764 0000 0000 Al6

0770 0000 0000 Al6, C9, C8

1014 0000 0000 C13

1025 0000 0000 C11, C12, C13, B13

1040 0000 0000 B12, C12

1053 0000 0000 cn



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

0066 0000 0000 cn

1102 0000 0000 C13, C02

1112 4000 0000 Co8, A13, Al2, BO1, BO5

1122 0000 0000 ci13

1137 NA NA D17, D15/CH 34 SHOULD HAVE
NON-ZERO VOLTAGE APPLIED

1151 XXXX 7777 A16, B16/CH 34 SHOULD HAVE
NON-ZERO VOLTAGE

1160 7777 NA Al6, B16

1167 0000 0000 D17, D15

1241 0000 . F28

1303 0000 F28

1324 | cs, C9, C10

1461 0000 0000 C14, B13, A24/EXTERNAL
INTERRUPT

1503 0000 X000 E27, E28, CO7/EXTERNAL
STIMULUS

0000 0X00 E26, 06/EXTERNAL STIMULUS
1524 NA NA D17

6.1.2 Display section of list
a. if no Intensity, A21, Al18, Al6, A24
b. cannot vary Intensity, A19, A20, B16, A24

c. ifAlphanumeric is displayed as a series of dots, Intensity duration is too long or not
applied to scope.

0421 ‘ (RADC + 10) INSTRUCTION CLEARS THE (Y) REGISTER

0430 WILL (ADCV + 10) CONVERT INSTRUCTION SET A/D DONE FLAG?
0440 WILL (RADC + 10) READ BUFFER INSTRUCTION CLEAR A/D DONE FLAG?
0445 WILL TWO (ADCV) RAISE ERROR CONDITION?

0463 DOES (CLER), CLEAR THE ADCIP "FF"?

0470 TEST FOR NO ADC TIMING ERROR

0475 SET ERROR CONDITION

0504 DOES (CLER) CLEAR ERROR FLAG?

0520 DOES (CLER) CLEAR THE (ADCIF) "FF"?

0533 TEST A/D DONE INTERRUPT ENABLE

0550 TEST ERROR INTERRUPT ENABLE

0570 TEST A/D DONE INTERRUPT ENABLE

0612 TEST ERROR INTERRUPT ENABLE

0625 TEST A/D DONE WITH MICRO PROGRAMMED IOT'S



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

0637 WILL MICRO PROGRAMMED IOT RAISE ERROR FLAG"
0646 SET A/D DONE WITH (ACMX, RADC, AND ADCV)
0656 SET A/D DONE WITH MICRO PROGRAMMED IOT'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=200

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

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
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/1 ysTRUC I TUNS FOR AX0g
/
JUuPYRIGHT 1968, QIGITAL LQUIPMENT CORF,, MAYNARD, MASS,
/ ,
eS¢l NALS6SVL JCLEAR X REGISTER
ole IALE65Y¢ JLOAD X REGISTER (1) SIDE
04¢d Dlss=6siy /JUISPLAY
6311 dYs6s$1l JCLEAR Y REGISTER
0s1¢ HyLs63812 JLOAD Y REGISTER (1) SIDE
6341 SAaxK=6321 /SK1P ON CRYSTAL CLOCK
632e SALR=603Z¢ JSKIP ON AUC TIMING ERROR
6524 )a==658249 /SET BRIGHTNESS
6331 Xmin=6331 JOR EXTERNAL SENSE REGISTER INTO AC
edse SRAUS0688¢ /SKIP ON A/D DUWNE
[RICE X~ilz0884 JCLEAR SENSE BIT WITH ONE IN AC
6341 SanKz=06341 /SKIP ON RC TIMING CLOCK
63472 Al N=634¢ /4gRO TN A INMIBIT INTERRUPT ReGISTER
b3ad NirNz=0$44 JONES IN AC ENABLE INTERRUPT
6$o1 CLt.R=6891L /CLEAR ALC TIMING ERROR CONDITION
6S$H 2 CLaK=63b5¢ JCLLAR CRYSTAL CLOCK FLAG
65949 CL~K=63D¢ JCLEAR RC CLOCK AND FLAG
hiol U x=0361 /INCREMENT MULTIPLEXER
hloc2l ' haui=636¢ JCLEAR AC, READ A/D BUFFEK
hio4d AJVEOS04 /START CUONVERSION
6571 AUI'XS63/1 /JAM SET MULTIPLEXER
/844 Ml +=CLA “LL CMA RAL
Woed #c
vold vy Mm/a0 =/4vud
wddl  hva K/4vd, /400
wde? 775> KMoid8S, =~Jv4s
Loudd vadGuo Kol He0d
wdli 7av1 Keti 7740, =061177
wdeoa  ANEA SL1, v
wdlu Wl Fl11, b4
HU:.)] ,74'4‘,11 ?1‘1/.‘)/7: ‘U\’/7
Casa vds4 Kovt$4, 034
Wodl vilwd Kotk Jdidv
Vdy2 120¢ Kle0Wh, 10V
083 Jd2 Kevd2, 000
CoS4 2062 Kev e 2002
woso $d92 nS.¥2, VWYL
Wwosh Jdué Keuvidd cv4é
wos/ Wb/ Calds wd/d
LJdd ) D2uvd KadWdd ¢29¢
Wwo4l 10d4 K1.:04, 1004
o442 wiad Kosdo, vo4d
wd4 s 44w’ K402 4002
Ywo44 wolo KenlH wdld
") 77469 K/70@, /709
wd4 b Wal7 Kai: 77 el
Dd"/ 703 K"']ﬂﬂu, '100()
w0 176¢ KMo d2Ww,y =29
Kool 1J¢2 Klvd2, 1002

KO22 1776 K/17176, /1/176



Ldd$
LuD4
bWuo2
X}
wuv/
wdo/d

1is7
4200
RE-TY
RYE-T
Vo
vavs

K///7,
MSSG

CrusSCl,
AusTBL,
MUXNUM,
Kei W3y

17117
MESOL
VHUSC
ustTAaL
G

¢0vS

9726768 1/117.5

PAGE 1-1



woo 1l
ool
Wuo
voo4
Ldaoo
Lcaoob
wayo/
wd/ld
wd/l
wale
ol
ywasa
Wwo/lo
¢ols
wvo//
wldd
wlvl
blu?l
glus
vivd
wldo

wllb
wle/
vlld
wlll

vl12
Kwlls$
vll4
wlld
Lkll6
vwll?
wled
vle1l

/1772

wINd
Wwadi
VAL A
AW
wddo
Wwadivd
Jdwo
44¢ 4
wdvd
Wwdbd
Lavd
Covd
wdwd
vkio
Kong
Bdud
wdvo
PELH
JIud
Pavd
4454
Yo
Jdad
2402
4223
4-511
4201
4324
42585
1642
4222
1op4
vdvo
2404
71000
7402
4512

9/26/68 17:17,° PAGE 2

KMudidb, =6
CIEMA, /]
CTeMB» 7]
ciemi, 4
CUINTA, ¥
CCiUNTB, ©
CCONTC, ¢
HAi) W
ITNLL 499¢
LJIP (4

0
Xehoy 9]
TeMPul, O
TeMPwd, ¢
TLMPW50 ]
TerPva, o
TerPRD, ¢
TePAb, ¢
MarHT, v
CrxL, [}
CrYL, °
LuMsJMS | MSSO
STALL 9
Kuv4W, 0V e
XEnT8 INITY
X5C0OPt, SUUPEA
SCOPESJMS | XSCUPE
XtRADU, BERAUD
XTYPL MESAGE
X1PRIN, IPRINT
XS 1ATY, SIXTY
XCnLF o CRLF
XlexTdg, TEXTH
AC, /]
Xo>naTCH, SwWICH
OPR=700Y
Xx=/402
HALT=JMS | XERAULD
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wle? 214/ STURA, STURS
Wles 228/ DLODLA,  JLULS
Wld4 ¢256 ORiVLA,  JRULS
wld> 2104 DVLTA, UVLIS
kl2b6 22wd VLBA, uviLes
vle/ 2212 DHLIRA» UHLRS
wlSd 2224 DALLA, JHLLS
K¥ldl vHvd Rendids 6V
wlse 6324 Kod24, 06324
Kl9S w8/ KS7 /7, $/77
vlad wawd XPiUSR )y ]
¥l8> waol YPOSRK, ]
LlSe waud K4oW, . 440
wls/, w/l/7/ w///7, 1717
¢l4d wow2 P Zl
wl4l /7400 M4, 490
wl42 7640 M2+, =29¢
wlées VAo CINT» [
4522 ' STURSJIMS | STURA
4522 s DvL I=sJMS | DVLTA
42526 DVlLg=JMS | UVLBA
4227 HrLRSJMS | UHLRA
4539 pDrHLL=JMS | UHLLA
4228 DLIL=JIMS | DLULA
4224 Dri'L=JMS | URDLA
/3
/91
/ovsLeF 1 UIAGONAL PsRELPEAT BRIGHTNESS
/7013RIGHT JUIAGONAL
/1+3ANGLE 1=nNpW TEST
/113X80X

vavd #, 17/+1



wedd
Wwdwl
wid2
vida$
wdud

i -

)
wid/
vweld
welil

wdl?
wdld
wdld
welo
Lelo
vwel/
v2ed
weel
nweee
weed
Leldi
wdeo

weeb
wed/
WS d
©eddq

w29l
wdds
ves4
X P
Wweseé
bes/
Ke4d
wedl
Vw42
wead
Va4

Weéo
we4as
wca7
0wev s
Yeol
Wedv2
veod

weo4
0wevd

72vd
6341
Ja2l
7444
4212
4511

6322
/74146
4512
4211

125
Sl
1224
Sdue
0dwl
7410
4512
6wl
272>
42
J224
4511

6341
7416
43172
4911

12482
6540
1249
Sdw?2
641
7414
4512
6du?2
7410
Wwedd
4511

0311
6362
/622
5254
6302
4512
4511

/249
6311

/>TART AeY SHOULD

HeELIN, CLA
xRIN
ANU K7400
SEA
HAL T
SCUPE

9/,/26/68 17:17,8 PAGE 4
CLEAR SYNC PULSE CHANNEL
/READ PULSE 'REGISTER

/BIT © 10 8

/NOT CLEARED BY START KtY

/utikS STARID KkY CLEAR ERRUR FLAG?

SKER
SKP
HAL 1
SCUPE

/SK1P ON ERROR FLAG

/ERROR FLAG SKIPED

/1,ST FUX NO INTELRRUPT /START KpY SHOUL, cLEAR ALL INTERRUPT gNABLFS

TaAUu .+11
UCA 1
1A ,+1¥
JCA 2
10N

SKP

HALT

10r

JMP
JMe | 2
-4
SCUPE

/INTERRUPT UP, START KEY
/SHOULND CLEAR ALL INTERRUPT ENABLLS

/60 TO MEMORY LOCATILON ON&
¢,LO TO MEMORY LOCATION TWO

/JukS STARI xtY CLEAR RC CLUCK FLAG

SAKRK
SHKP
HALT
SCUPrPE

/SKIP ON RC CLOCK

/START Kbty DID NOT CLEAR FLAG

/1eST FOR NO RC CLOCK INTERRUPT

AU <1900

£TenN OTEN

1AY ,+7

JCA 2

1o~

SKP

HAL |

LUk

SKP

P )

SCUPE
/TLST KReAY BUFFLER
LJUPA, JYC

RAUC

SNA CLA

IJMP 3

<AUC

HALT

SCUPE
/TLST READ BUFFER

CLA CMA

uYQC

/SET KRC INTERRUPT ENABLE

/THERE SHQULUD HE NO INTERRUPT

/RC GLOCK INTERRUPT UP

(Y REGISTER) AC=ZERO
/CLEAR Y REGISTER
/READ BUFFER
/TEST
/76000
/BAU
/AC SHOULD EQUAL v0@u¥e

(Y REGISTER) AC=SEVEN
/SET AC TO SEVENS
/CLLAR Y REGISTER



Weoo
weo/
Keoa
vdol
K202
Need
vcdoud

6362
7424
264
/240
6362
4512
4511

RAUC
SNA

JMP  ,+4
CLA CMA
RAUC
HALT
ScUPE

9/s26/68 17:17,11 PAGE 4-1

/READ BUFFER

JTEST

/600D

/BAU |

/AC SHOULD EQUAL w00
/BAU AC CLEAR PyLSE
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/TLST ReAU BUFFER (y REGISTER)

Weeo 7244 CLA CMA /AC EQUAL SEVENS
Weoes 63512 Uy /SET Y REGISTER
Wee/ o0l02 RAUC /READ BUFFER
Wera 73l LAC
wes1  76%0 SNA CLA /TEST
6elr2 »2/> JMP ,+3 /76000
ce/s 6362 RAUC /BAD
©e/4 4512 HALT /AC SHOULD EQuUAL 7777
/> 4511 SCUPE

/1t ST CONTINGENCY ANUD PULSE CHANNEL FOR 2ERD
welh 7249 CLA CMA /AC=SEVENS
e/l 03384 XRUL /CLEAR CHANNEL
¢80 72404 CLA.
Lswl 6331 XRIN /READ CHANNELS
wsd2 7444 SEA /TEST FOR #ERO
W30S 4»12 HALT /FALLED T0O CLEAR
N3vd 4511 SCUPE

/wlil CONVERT INSTRUCTION SET THE FLAG?
KW8d> n364 AULV /START
W3ve  S1ub UCA STALL
099/ 21v6 - 1S¢ STALL /TIME FOR FLAG TO SET
w3l HSSw/ JMP =1
6311 6332 SKAU /SKIP ON DOONE FLAG
BSle 4012 HALT /JDONE FLAG NOT SET OR SKIP FAILED
©¥313 63k2 RAUC /CLELAR FOR SCOPE
LS14 411 : SCUPE

/TEST THAT (RADC) CLEARS DONE FLAG
L3l> 6364 ApCV /START CONVERT TO SET FLAG
6316 6382 SKAU
w317 H316 JMPp =1 /WALT FOR FLAG
V320 6362 RAUC /CLLAR FLAG
6321 6332 SKAU /1S FLAG CLEARLD
W322 7410 SKP /YES
6328 4512 HALT /NO, FLAG IS SLT OR SKIP FAIJLED
Wsdd 4511 SCUPE

/TLST THAT (CLER) CLEARS THE UONL FLAG
V32> 6364 ADCY /START CONVERT TO SET FLAG
0s26 6332 SKAD /SKIP ON DONE
vs27 H3e2k JMP -1 /WALT FOR FLAG
Wdsd 6351 CLER /CLLAR DONE FLAG
KISl 638482 SKAD /TEST THAY FLAG 1S CLEARED
082 741y SKP
YSSS 45172 HALT /(CLER) DID NOT CLEAR DONE FLAG
Kss4 4511 SCUPEL

: /1EST THAT (UTEN) CLEARS THt AC

B35 7240 CLA CMA /ACSSEVENS
PSsS6 6344 OTEN /CLEAR AC
6887 744p SZA /TEST
V342 4512 HALT /0TEN DIU NOT CLEAR AC
w41 4511 SCuPE '
K342 6342 ¢TEN /CLELAR ALL INTERRUPT ENABLES

/wllL INC MUX SET DONE FLAG
v34s 21v6 1S¢ STALL



9/726/68 1/7:17.,19 PAGE 5-1

K344 HS6S JMP =1

L340 6351 Cren

gS4o 03061 1CMX /INCREMENT MUX

vws4/  clud IS¢ STALL ’

udod H347 JMP L L1

321 0382 SKAU /SKIP ON FLAG

32 J4lo SAP

©3%8 4712 HALT /1CMX SET DONE FLAG
©324 ©036) RAUC

€392 4511 SCUPE



Ldoh
3>/
BwSod
vdol
w62
RY-K}
v364
k36>
vd0b

Jdo’7
WS/ d
LS/
w32
S/
374
vws/s
ENA)
ws//

vivd
devl
weI2
Wew3
vdd4
V49>
Wevo6
wau7
04l

vell
val12
Vel
0wel4
Welo
ve16
vwal/
vwaed
a2l

0422
vaed
V424
0425
6e26
vae/’
"ERY]

6361
7449
4512
/249
6561
7459
4712
0362
4511

06511
6372
76594
©23/>
63/2
4512
511
©7/7
wapyu

7244
6311
6372
7459
2214
7240
6372
4712
4511

7244
6312
6372
7301
7659

5221

03/2
4512
4511

0374
3106
2166
5224
6332
4512
4511

9sr26/68 17:117,19 PAGE 6

/wlllL MULTIPLEXER INSTRUCTION CHANGE AC

1CMX
SZA
HALT
CLA CMA
1CMX
SNA
HALT
RAUC
SCUPE

/ROUTINES USING InT 637X

/INCREMENT MUX
/1CMX, SET AC

/INCREMENT MUX

/1CMX+1p, SET AC

/1FST REAU BUFFER (Y REGISTER) AC=ZERO

uyYce
RAUC+12
SNA CLA
JMP  +3
RAUC+12
HALT
SCOPE
JMP 1 .+l
v 1771
/1eST READ BUFFER
CLA CMA
DY
RAUC+19
SNA
JMP  +4
CLA CMA
RAUC+1d
HALT
SCUPE
/1eST REAU BUFFLER
CLA CMA
UYL
RAUC+19
1AC
SNA CLA
JMP 43
RAUC+10
HALT
SCUPE

/CLEAR Y REGISTER
/READ BUFFER

/TEST

/600D

/BAU

/AC SHOULO EQUAL @Yo

(Y REGISTER) AC=SEVEN

/SET AC T0 SEVENS
/CLEAR Y REGISTER
/READ BUFFER

/TEST

/600D

/8BAD

/AC SHOULD EQUAL ¥PYP
/BAD AC CLEAR PULSE

(Y REGISTER)

/AC EQUAL SEVENS
/SET Y REGISTER
/READ BUFFER

/TEST
/600D
/8AD
/AC SHOULD EQUAL 7777

/WlLL CONVERT INSTRUCTION SETS THE FLAG

AUCV+1d
UCA STALL
1S¢ STALL
JMP =1
SKALD

HALT
SCUPE

/START
/TIME FOR FLAG TO SET

/SK1P ON DONE FLAG
/UONE FLAG NOT SET OR SKIP FAILED






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

/1eST THAT (RADC) CLEARS UONE FLAG

Wesl 64/4 ADCVe+1d /START CONVERT TO SET FLAG
L4352 6382 SKAD ,
L4SS Hy2 JMP , =1 /WALT FOR FLAG
L4204 6372 RAUC+10 /CLEAR FLAG
K432 0382 SKAU /1S FLAG CLEARLD
Uaob 7410 SKP /YES
48/ 4512 HALT /N0, FLAG IS SET OR SKIP FAJLED
Ked.) @511 SCOPE

/Ut NERATE T IMING ERRNOR CONDITION
w441 63574 ADLV+1ly /CONVERT
wadd2 63/4 ADCV+10Q /TWO ADCV SET tRROR CONDITION
443 0322 SKy R /SKIP ON ¢RROR
w444 4012 HALT /LRROR NOT UP
L9442 6332 SKAU
w446 924> JMP =1
¢44/7 4ao11 SCUPE

/U0ukS (CLER) CLEAR ADCIP oFh 4
L42) 03/4 AULV+14d
K451 63/4 AULV+1D /SET ERROR CONU[TION
wan?2 6382 SKAD
w458 bH2h2 ' JMP =1 /WALT FOR FLAG
G454 6351 CLer /CLEAR ADCIP "“FF"
n45> 6374 APCV+1Y /CONVERT
U426 6332 SKAU /SK1P ON FLAG
wds/7 9296 JMP -1 /JWALT FOR FLAG
peo) w822 SKER /SKIP ON ERROR
wa0l 7419 SKP /NQ ERROR
L4062 4ole HAL T /(CLER) UID NOT CLEAR ADCIP FF

0408 4511 SCUPE



9726768 17:17,25 PAGEL 8

/1EST FUR AUC TIMING ERROR

w404 6391 CLeR /CLEAR ERROR CONDITION
w402 6322 SKER /SKIP ON ERROR
cd466 7414 SKP '
w46/ G212 HALT /ERROR CONDITION UP
w4/d 4011 SCuPE
/Ut NERATE TIMING ERROR CONDITION
LW4/71 0364 ADCV /CONVERT
w4/  63hH4 ADCV /TWOADCV SET ERROR CONDITION
we/8  Hsee SKER /SKIP ON ERROR
v4/4 4512 HALT JLRROR NOT UP
wd4/> LS3d¢ SKALD
w4/ih 92/ JMP -1
we4//7 4511 SCUPE
/U00LES (CLER) CLEAR ERROR FLAG
eodd 635 CLER /CLEAR ERROR
ol 632 SKER /SKIP ON ERRUR
CoWe 7419 SKP /NO ERROR
Uovws 4»12 HALT /JLRROR FLAG NQOT CLEARED
¢Lovwd 4911 SCUPE
/uekS (CLER) CLEAR ADCIP "FF™
Co2Uo 6364 . ADLV
¢o2ud 6364 apLyv /SET ERROR CONDITION
wI29v/ 63382 SKAU '
wald DSu/ JMP -1 /WALT FOR FLAG
¢211 6491 CLER /JCLEAR AVNCIP "hF"
vole 6364 ApLV /CONVERT
218 6382 SKAU /SKIP ON FLAG
vo2ld 9313 JMP =1 /WALT FOR FLAG
wol> 6322 SKER /SKIP ON ERROR
U216 741 SKP /NO ERROR
wol7 43512 HALT /(CLER) OID NOT CLEAR AQCIP F¥F

U224 4511 SCUPE



“w221
©w22?2
wald
w224
W22d
[P
vo2e/
wv23d
woul
v2392
ERR]
w234
w2392
o296

25/
Vw244
o241
vw24¢
K243
w244
w245
Lo4s
wo4/
w224
woo1
w222
o223

v254
Pooo
poo6
02>/
w2064
Yool
pwo26?
wo03
o064
w265
Vo066
vo07
Ka/4
po2/1
¥o/2
0273
Vw374

6364
6352
5322
72ud
6342
189>
Qw2
04Ul
/414
4217
6du?
/41
U238¢
4511

6564
63564
6582
v 341
138v¢
Sad2
6 AL
/411
421¢
vdve
7410
wo4/
4-511

724d
1081
63546
oS04
L3482
2860
1871
$40¢
6091
/3w
6w
47512
7419
572
4511
9774
Wb

/st T

/ot

AUCV
SKAU
JMP =1
CLA
£TeiN
1AU ,+7
JCA 2
‘UN

SKP
HALT
LtQr

SK¥
-y
SCUPL

LRKRR FLAG AND TEST

ADCY
AULV
SKAU
JMP -1
FAD ,+7
JCA 2
JEVRY

SKP
HALT
10r

SKP

el
SCUPE

CLA

TAU KY1wvw
zTein OTenN
AUCY

SKAUY

JJMP =1
TAU ,+7
uCa 2

LON

NOP

10+

nALT

SKP

' *1

SCUPE

JMP 1 .+l
y 1/77+1

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

UONE AND TEST FOR INTERRUPT WITH MO INTERRUPT ENABLES

/START CONVERT
/WALIT FOR DONE FLAG

ZINHIBIT INTERKUPTS

/INTERRUPT UP

FOR INTERRUPT WITH NO INTERRUPT ENABLE

/JGENERATE ERROR FLAG

/INTERRUPT UP

/wlLL UDUNE FLAG RAISE AN INTERRUPT

/ENABLE ADC INTERRUPT
/START CONVERT

/WALT FOR FLAG

ZUONE FLAG DID NOT RAISE INTERRUPT



A
140
08406
n304d
oins
[SN Y
22
1218
L
od.il
/A
sded
4512
/31d
shie
H9D1
“o]1t

tsol
/4
hiL/
cleh
L2¢1
ely2
451c¢
4511

o051
R3]
clo>
club
9251
6352
4-51¢
b3522
421¢
4511
6562
6s$//
21ut
D242
6352
4~12
4211

9/26/68 1/:17.28 PAGE 10

CLA

1AU K20k
zienN OTEN
AyLv

ApLV

SKAU

JMP =1
TAD ,+7
JCA 2

iunN

NUP

10F

nAL

SKP

v=1

LLeR
2CUPL

/M1 CRU PRUOULRAMEUD JUT

RAUC

LLA CMA

1CYX KAUC ANCV
152 STALL

JMP -1

SKAY

qaL T

SCUOPE

FTIMINL ERRUK FLAG

vleRr

1CMx aDUV
1LMX ADCV
152 STALL
JMP 1
SKAD

AL

SKER

AL T
SCuPtL
<AUC

ACMX RAUC ADCV
1S¢ STALL
JMP =1
SKAU

HALT
SCuPtL

Jaitl TIMING ERROR RAISt AN INTERRUPT

/NO INTERRUPT

/CLEAR DONE

/INC MUX, READ BUFFER, COwVERT

/SKIP ON DuNt
JUONE FLAG NOT SET

JUONE FLAG NOT SET

/NO TIMING ERROR FLAG

/SET MUX, READ BUFFER, CONVERT

/UONE FLAG NOT SET



wo47
0Wob 4
YWoO1l
¥oHo2
K523
o4
vob o
w656
vbd/
"I

6351
6377
637>
2146
5252
63382
4512
6322
4512
4511

/5t 7T

9/26/68 1/317,3¢ PAGE 11

TIMING ERROR FLAG
CLER
ACMX RADC ApCyvy
ACMX ADCvV
[S2 STaLL
JMP =1
SKAU
HALT
SKER
HALT
SCUPE

/SET MUX, READ BUFFER, CONVERT

/SK1P ON DONE

/UONE NO SET

/SKIP ON ERROR
/LRROR SHOULU BE UP



Lo0l
E-X %4
50
w204
Pikelelo)
wntn
v oo/
O/

w2/

«r

LS

N
~ ~
i

D/
“ 98D
od/l/
w/leid
Vol el
o/

/S
wles
/o2
w/db
it 3/
/1A
/11
v /1)_

e/l
w/14
/12
/18
w/l/

w/éd.

/el
/e’
vres
/24
ol éd
w/eo
/el
"WYY

/2
1ass
hShty
FQpASE. ]
LS04
chal
-v')‘l_&
[S )
4211

cs$o1l
Jé¢uo
1184
0s4sH
clue
w2/t
vS¢e
4nl1’

211

6394
i41
sS4
€39«
6541
/410
4217
4211

0s41
PRI
148>
6846
135¢¢6
Saoeé
biel
l1iwi
6dde
4217
7410
6/25
6594
4511

/e ST
/st

S/e6/6R 1/:17,.51

UstnNo RC CLNCK CONVERTING +

KC CLUCK

PAGE

INTERRUPT

/v -AbLE

RC CLUCK ANUD SKIP ON FLAG

CLA

AU <ird¥2
tleN UTEN
ISz STALL
JMp =1
SKRR

~AL T

ULKRRK
2CUPE

/KC
/ity
/L

/1eST pu~x AyC TIMING ERROK

Liler

LLA

AU Kegdud
rTeEN OTEN
Ise >STaLL
IMP =1
SKER

nAL T
SCUPL

/SKILP

/ERK

/RC TIME A SHT FOR

/b oT CLeAx Re CLNCk INSTRUC
/CLEAR RC CLuCck anND FLAG

CLRK
SKRAR
JMP =1
LK
SKHK
SKV
ALl
sCUPE

/SYN

/5K 1

/TURMN

iy RC

12

CLOCK

CLOCK FLAG SHOULD #HE oF T
(ARG CLDEK T LA
W FLAG

NOT SKT#2
wC CLOCK &

orR SHOULD

TION

¢ NN CLOCK

P on rC €L

tt SET

LiCK

/GLEAR plp NOT WOKK

/il Ru CLUCK RAJSE AN INTE

RLYa1L

JMP =1
AU <3dWc¢
¢len QTEN
AU ,+/
2Ca 2

[OR

NUP

11Uk

HAL |

SAP

=1

LLnK
SCUPE.

/WA

/RC

/SHU

/NQO

RRUF T

ON ALC TIMING ERKOK

MmN

T FOX RC CLOCK FLAG

CLOCK INTEKRUPT

ENAHLE ON

UL INTERRUPT HERE

INTERRUPT



9/26/68 1/7:17,32 PAGE 13

/aiLL RC CLOUCK SET ADC UONE FLAG

/81 63o4 CLKRK
L/92 03841 SKKRK
w/83 938382 JMP -1
v/34 6354 CLRR
/8o 6541 SKKRK /SK1IP ON RC FLAG
o/ S HL3oo JMP -1 /WALIT FOR RC FLAG
L/8/7  21ed 1S¢ STALL
/4 0387 JMp -1 ,ADC UONE SHOULD BE SET
w/41 6382 SKAU /SK1P ON ALC DONE
/42 4o51¢ HAL | /ADC DONE NOT SET
¢/48 6511 sCupt
JCLEAR RC CLOCK ANL TEST POR NO SKIP
/44 /e d CLA .
w/4o  634< £1gN / TURN LOCK O
c/46  63Ha LRK /cL CLSCK tLAG
wr/74/ 216 1S¢ STALL
/o9 9347 JMP =1
w/21 63841 SKRK /SKIP ON RC CLOCK
GKioy, 7449 SKP
w/285 4712 HAL T /CLOCK SHOULD bE OFF
v/24 4511 C SCUPE
/e ST RLU CLOCK (ONE EJGHT SPEED)
w/22 712€6 CLA
/26 1443 TAU Ka4dw2
w/o/ 6546 z1eN OTEN /SLOW SPEED RC CLOCK ENABLE
c/60 6354 CLRK /CLEAR RC CLOCK FLAG
g/61 0341 SKRK /SKIP ON RC FLAG
6/6c 741¢ SKP
/68 4312 HALT /RC FLAG SET TOO0 SNON
/b4 29¢b 1S¢ STALL
w/b> bS3ba JMP =1 /WAIT FOR FLAG TO SET
w/66 6341 SKRK /SK]P ON RC FLAG
w/6/ 4512 HALT /FLAG NOT SET
w//d 4-11 SCUPE
w//1 9772 JMP 1 .+l
vwr//72 12¢d . 1/7+1
10¢0 *, 177+1
/1eST THAT RC CLOCK GENERATES INTERRUPTS
1000 72304 uPR
10¢1 7209 CLA
1002 1051 1AU K102 /RC INYERRUPTS AND RC TIMING
1003 6346 ¢TEN OTEN
1004 2106 152 STALL
100> 9204 JMP -1
1006 121° 1AD ,+7
1007 Sd02 JCA 2
1018 6201 lon
1011 /736 PR
1012 632 10r
1013 4512 HALT /NO INTERRUPT
1014 7419 SKP
161> 1214 =1

1016 6351 CLeR



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

101/ 6354 ' CLHR
1624 4511 sCUble



1021
1022
1423
1424
192>
1026
1dc?
1052

Slwo
2166
5226
4512
bR XY
0s21
v2ee
4511

9726768 17117,38 PAGE 14

/1EST USING CRYSTAL CLOCK TU SET FLAG

PALSE

uCa STALL /FLAG SHOULD B8t SET 150 USEC
15¢ STALL ’

JMP ,+3

HALT /CRYSTAL CLOCK FLAG NOT StT
JMP o *3 )

SKXK /SKIP ON CRYSTAL FLAG

JMP =5 /NOT SET

SCUPE






1991
1082
1053
14654
163>
1086
1087
1049

1041
10642
14045
1044
104>
1046
1047
105¢
luo1
1052
1023

1054
105>
1056
14057
16060
1061
1062
1063
1064
106>
1066

1067
10/
1474
10/2
10/3
10/4
1675
10/6
10/7
1142
1191
1102
1108
11v4

1105
1106
1107

0322
0821
5238¢
6352
6321
/419
421¢
4511

0552
63521
D242
63452
216
216
club
60521
7410
451¢
4211

63v2
6321
5255
635v¢
1232¢
S1bé
21u6
262
6521
4212
4511

7209
1223
6346
216
b2/72
1363
$dw2
6du1
7dv9
622
4512
7410
114
4511

7124
6346
63381

/TAPE 2

9/726/68 17:17,39 PAGE 15

/CLEAR CRYSTAL CLNCK FLAG WITH "1QT»

CLXK
SKXK
JMP . =1
CLXK
SKXK
SKP
HALT
SCUPE

/1EST ThAL FLAG UQES NOT SET T0OO SOON

CLXK

SKXK

JMP -1
CLXK

IS¢ STALL
sz STALL
IS¢ STALL
SKXK

SKP

HALT
SCUPE

/SYNC ON CLOCK

/FLAG SET TQ0O0 SOON

/1t ST THAT FLAG UNES NOT TAKE TOD LONG TO SET

CLXA
SKXK

JMP =1
CLXK

1AU KMA©43
UCA STALL
Is¢ STALL
JMP =1
SKXK

HALT
SCUPE

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

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

/wlLL CRYSIAL CLOCK GENERATE AN INTERRUPT

CLA

TAD X400

ZTEN OTEN

1S¢ STALL

JMP =1

AU ,+7

UCA 2

10N

NOP

10¢

HALT

SKP

s *1

SCOPE
/5t T CHANNEL FLAG

STL RAL

OTeN ZTEN

XRIN

/ENABLEL XTAL CLOCK INTERRUPTY

/XTAL CLOCK FLAG SHOULD BE SET

/INTERRUPT ON
/SHOULD INTERRUPT HERE

/NO XTAL INTERRUPT UP

/70001 T0 AC
/SET CHANNEL FLAG
/SENSE REGISTER TO AC



1117
1111
1112
1118

/50
421z
720
«o11

SMA
HAL T
VLA
>CUPE

9/26/68 1/:17,44

/AC SHNULU=4ugw

/811

]

NOT SET

PAGe

iv



9/26/768 17317,44 PAGE 16

/CLEAR XTAL FLAG ANQ TEST FOR NO INTERRUPT WITH ENABLE UP

1114 6352 CLXK /JCLEAR CRYSTAL CLOCK FLAG
1115 1524 1AY ,+7

1116 Sdie UCA 2

1117 o4kl 10N

1124 7416 SKP

1121 4512 HALT /INTERRUPT UP

1122 6202 10t

1123 /41¢ SK¥

11¢4 11¢1 )

112> 4511 SCUPL

1128 1984 TAU KUd34

1127 6371 ACMX /JMULTIPLEXER CHANNEL 34

/VEST THAT UISPLAY COMMANDS DO NOT NTERFERE WITH A/D CONVERSIONS
sTHIS TEST ASSUMES THAT CHANNEL 34 IS SELECTED AND THAT
/A4D THAT A FIXED NON ZERO VOLTAGE IS SUPPLIED TO CHANNEL 34

1180 6364 ADCV /START CONVERSION

1181 72u¢ \NOP

1182 7260 NOP /CONVERSION IN PROGRESS

1183 6311 Jyc /THIS INSTRUCTION SHOULD BE INHIBITED

1154 6362 oo RAUC /1F ZERO (OYC) NOT INHIBITED

119> /7450 bNA /'EST

1196 4512 HALT /0YC WAS NOT INMIBITED AND CLEARED CONVERTER

1197 4»-11 SCOPE






9/26/68 17:17,45 PAGE 17

ZTEST DYL |S INHIBITED DURING A/D CONVERSIONS-CH 34 SET TO HALF POSITIVE SCAL

D)

6864 ApCv /START CONVERSION
11 1 060392 SKAU
1 2 5341 JMP -1 /WALIT FOR FLAG .
1143 /249 CLA CMA /AC37777
1144 6312 UYL /(DYL) SHOULD bE INHIBITED UNTILL RADC
1. 5 6362 RAUC /IF AC=7777 DYL NOT INHIBITED
1. 6 72v1 1AC
1147 742 SNA /TEST AC NOT EQUAL 7777
1124 4512 HALT /0YL NOT INHIBITED
1 1 4511 SCUPE /CHANNEL 349 SHOULUD HWAVE A NON ZERU VOLTAGE
/1eST THAT (DXL) 1S INHIBITED DURING A/D CONVERSION
1122 7244 LLA CMA /ACSSEVEN
178 es64 apcv ’ /START CONVERSION
1 4 osd2 UXL /SHOULD HBE INHIBITED AN NOT LOAD "X"™ WITH SEVENS
1-02 06382 SKAD /1F X% IS LOADED, OONE WiLL SET TOO SOON
1196 7410 SKP
1197 4312 AAL] /UONE SET 700 SOON
1 14 4011 SCOUPE
/1EST THAT UXC [S INHIBITED BETWEEN (ADCV) AND (RADC)
1161 6364 ' ADCV /START CONVERSION
1 22 6382 SKAU
1 53 bH3be JMP =1 /WALT FOR FLAG
1164 630U1 uxce /"DXC" SHOULD HE INHIBITED
1165 63832 SKAD /1F NOT INHIBITED WILL CLEAR ADC FLAG
1 56 4o12 ' HAL /0XC CLEARED DONE
1 57 4511 SCUPE
/1H]S RUOUTINE IS FOR SCOPEING RELAY ENABLES R1, RZ2 AND R4
11/2 11ve6 TAU STALL
i [l ©6as7 ANy cP@B70
6346 ZTEN OTEN
2116 IS¢ STALL
11/4 H3/0 JMP -4
1'/3 5776 JMP ] e1
1 /76 1269 v 1774

12u¢ #, 17/+1



12vd
1Zvl
12v?
126 $
1cvé
1€w?
l1zJo
1¢¢/
1214
1211
1212
1215
1¢14
1<1»
1415
121/
12246
1221
12¢2
1223
12¢4
12¢2
1¢¢6
12/
199
1291
1292
1233
1294
129>
12386
18/
1c4¢
1241

1<42
149
1244
124>
1246
124/
1¢50
1¢21
1¢52
1298
1254
1¢>>
1256
1¢57
12640
12061
1262
12063
1404

/2wv&
1544
6345
$1ub
6354
0341
bZe”
634
¢labh
6541
5214
1iué
$AéD
S1ub
csH4
ti41
5217
LS4
21l 6
6341
522
1lee
/1441
1d¢>
/429
5241
/649
7459
2241
/vl
/046
/44d
4nle
4-11

/2uvu
1488
v3ad
Sl b
6ib4
6541
24/
[R K]
cleo
0441
bebe
116
JA26
S1lub
6354
6341
52¢e1
6594
¢len

/1£ST RC CLUCK SLOwW

RUX

rfukl,

/1LST RU CLOCK FAST

CLA

AU K492
Zlen UTEN
UCA STALL
CLRK

SAKA

JMP -1
CLRK

1S¢ STALL
SArK

JMP =2
AU STALL
UCA SL1

CUCA STALL

CLKK

SAKK

JMP =1
CLRR

1S¢ STALL
SKKK

JMp =2
AU STALL
LiAa

lAJ SL1
SNA

JMP RCX1
CMA

SNA

JM? RCX1
1AL ’
uMA

S>tA

HAL T
ScuPL

LLA

Thy Kudw?
Z1LN OTEN
UCA STALL
CLMK

SKKK

JMP =1
CLRK

1S STALL
SKKRK

JMP =2
AU STALL
UCA FT1
UCA STALL
CLKK

SKRK

JMP =1
CLKrK

15¢ STALL

9/26/68 1/:117,496

(ONE BEIGHT SFPEED)

/EQUAL

/MINUS ONE

/PLLUS ONLt

PAGE 18



9/26/68 17117,48 PAGE 18-1






9726768 17317,48 PAGE 19

1205 6341 SKRK
12066 5264 JMP =2
1467 1146 TAU STALL
12746 7341 ClA
12/1 122¢ 1AD FT1
1272 7450 SNA
1273 2303 JMP RCXZ2 /EQUAL
1¢/74 724u CMmA
12/> /454 SNA
1276 bH308 JMP RCXZ /MINUS ONE
1277 73d%v1l 1aC ‘
1900 7049 CMA
13591 /1444 S¢A /PLUS ONL
18w2 43512 HALT
1303 4511 RCXx2, SCUPE
,1eST FAST-=SLOW RATIO OF RC CLOCK
1366 73w CLA CLL /1F THIS TEST FAILS
1305 1225 TAU SL1 /RATIO OF CLOCK IS
1506 7119 KAR CLL /NOT 8 T0O 1
1307 7110 AR CLL
1814 7119 RAR CLL
13511 7241 o Cla
1512 14¢6 TAU FT1
1518 745¢ SNA
1314 53824 JMP RCXS
131> 7240 CMA
13186 7499 : SNA
1317 53824 JMP RCX$
1329 70061 1AC
1321 72344 CMA
1522 7444 S#A
1523 4512 HALT JRATIO NOT 8 TO 1
1324 4v11 RCX3, SCUPE /THIS IS NOT TRUE
1925 6342 £TEeN /CLEAR ENABLES
13526 6354 CLRK /CLEAR RC FLAG
1327 5789 JMP 1 .+ /USES DISPLAY TO CHECK [CMX

1582 1409 CHIST /INSTRUCTION



9/26/768 17:17,49 PAGE 20

/SELECT MUX WITH SWITCHS, DISPLAY CONVERTED VALUE IN AC

13351 4342 Cuing, JMS CON1
1382 4354 JMS CONZ2
13388 591 JMP =2
1554 434/ JMS CON1 /USE ACMX, RADC, ADCV
139> 2344 JMP -1 .
13586 43553 JMS CONZ /USE ICMX RADXC ALCV
1887 336 JMP , -1
/UulSPLAY CUNVERTER VALUE IN AC, Sw REGISTER 7-11 SELECT MuX
13544 7390 Cunl, NOP
13541 /504 LAY
1342 037> ACMX ADCV
1343 Hh3b2 RAVUE
1544 6382 SKAU
1345 H344 JMP -1
1346 21ue 1S4 STALL
154/ 5346 JMP -1
1324 2106 13¢ STALL
1351 5354 JMP -1
1522 bH/4¢ JMP | CONi
19528 /800 © Cuiv2, NQP
13594 7604 LAS
1395 129 VAU K7777 /MINUS ONE
1396 6371 aCMX
155/ 6361 1Cnx
1364 63564 : ALC,
1561 0362 RAUC
1562 6342 SKAD
1568 5302 JMP =1
15064 2106 1S4 STALL
150> bHso04 JMP =1
1306 2166 IS¢ S1ALL
1307 5366 JMP -1
1374 9798 JMP [ CON2
18/1 5772 JMP [ ,*1

1372 1409 v 17741
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14u¢ #, 17741
/TEST FOR NUMBER 0oF CHANNELS ON MULTIPLEXER
1409 7290 CHTST, CLA ’
1491 02%/ UCA MUXNUM /CHANNEL ZERO
1492 6371 ACMX
1408 6364 ADCYV /FIRST CONVERT
1404 6338¢ SKAU
149u> bH2v4 JMP -1
1405 6367 ICMX RAUC AQCV /SECOND CONVERT FIRST READ
1907 3962 UCA CTEMA
1414 6382 CinTST2, SKAD
1911 b5219 JMP -1
1412 68067 LCMX, RAUC ADCV /3RD CONVERT 2N0 READ
1913 229/ 1S MUXNUM
1414 4270 JCA BAD
141> 12d/0 TAU BAD
1416 7041 ClA
1417 1262 TAU CTEMA /FIRST READ
1429 /658 SNA CLA
14¢1 5241 JMP CHTST)
1922 1470 : 1AD BAD
1428 7240 CMA
14¢4 1262 1AD CTEMA /F1RST READ
14¢5 /650 SNA CLA
1426 5241 JMP CHTSTY
1427 1462 . ) 1AU CTEMA
19380 /249 CMA
1451 1279 TAU BAD
1982 /6% SNA CLA /
1405 5210 JMP CHTST2 /TEST THE REST
1494 125/ AU MUXNUM /NOT EQUAL +/- 1/2 LSB
149> 7341 ClA /CHANNEL
1456 11w7 TAU Kd4v /EQUAL TO MAXIMUM
1487 7642 SEéA CLA
14940 5219 JMP CHTSTZ /NO=<NOT 40
1441 1259 CHTST1, TAU <M@U2p
1442 %106 UCA STALL
1948 4517 JMS 1 XTEXTB /SAME VALUE IN X ICMX
14944 2106 1S4 STALL
194> 5244 JMP =2

1446 4511 SCUPE



9/26/68 1/1:17,50 PAGE 22

/1EST CONTINGENCY REGISTER WAIT $6 MILL SEC

1447 /249 CLA CMA
1490 63554 XRCL /CLEAR CONTINGENCY CHANNEL
1451 7209 CLA .
1452 21vwe IS¢ STALL /WALT 36 MSEC FOQR
1498 5252 JMP -1 /JEXTERNAL STIMULUS
1494 21we 1§52 STALL
145> 5254 JMP =1
1496 6331 XRIN /READ CHANNELS
1427 7449 SZA /TEST FOR ZERO
1464 4512 HALT JEXTERNAL STIMULUS WAS APPLIED
1401 7240 CLA CMA
1962 06354 xRLL /CLEAR CHANNELS
1403 4511 SCUPE
1464 6354 CLRK
/LLT S1, $2, OR S3 TRIGGER EXTERNAL INTERRUPT
/VvALUL OF Y REGISTER CONSTANTLY INCREASING
/VALUEL QOF Y REGISTER IN AC IF INTERRUPT OCCUR
140> 1241 TAU K1dv4 JEXTERNAL INTERRUP ENABLE
1906 6346 ZTEN OTEN /SELECT ENABLES
1407 13¢5 o AU VALl /INTERRUPT RETURN
14/9 Sdu2 uca 2
14/1 3106 UCA STALL /LEQUAL (Y REGISTER)
1472 6201 ION /INTERRUPT ON
1478 063813 uYC oYL /LOAD Y REGISTER
14/4 7209 _ NUP
14/> 730 NOP /TIME FOR INTERRUPT
1476 7001 LAC /INCREMENT (Y valLut)
1477 <21iwé I8¢ STALL /DONE ALL VALUES
1508 5273 JMP =5 /NO
15201 5308 JMP 42 /YES <<= TURN INTERRUPT OFF
1°¢2 4212 HALT /INTERRUPT OCCURED, ACs(Y=REGISTER)
1508 63u2 Loy
1°04 7410 SKP
120> 1562 VAL 1, R
1506 6342 ZI1EN
1°07 7240 CLA CMA
1214 6354 XRCL /CLLAR CONTINGENCY CHANNEL
1211 4511 SLOPL
/TEST THAT RC CLOCK DOES NOT INWIBIT ADCV
/£C0 SEP 11,1968
15212 6354 CLRK
1218 6351 CLER
1214 1234 TAD K2002 /CLER CV ANU CM
1215 6346 Z1eN OTEN /RC CLOCK INITIATE CONVERT
1216 6341 SKKK
1217 5316 JMP =1 /WALT FOR FLAG
224 6364 ApCY /NOW DO A ADCV, GENERATE ERROR
2¢1 6354 CLRK /CLEAR CLOCK FLAG
1222 6322 . SKER /SK]P ON ERROR
1523 4512 HALT /ERROR NOT UP
1224 6342 ¢TEN

1225 6332 SKAD



1o0¢6
1527
1294
1281
1282
1298

1094
1282
1296
1287
1264
1541
1242
1243
1044
124>
1246

532>
634
6362
4511
6351
6342

7124
1218
7449
4516
$218
/54
/b6
/719
o021
b746
024>

/0R, LF

9/26/68 17:17,53 PAGE 22-1

JMP =1
CLRK
RAUC
SCUPE
CLER
tlenN

Al END OF PASS

CLA

TAU | xTypE
SEA

JMS | XCRLF
UCA [ XTYpL
LAS

RTL

SPA CLA

JMP | XSWTCH
JMP 1 ,+1
LOuPA

/WALIT FOR FLAG
/CLEAR A/D FLAG

IF ERROR

/TEST FLAG

/CRLF TO TTy
/CLEAR FLAG

/70 DISPLAY TEST
/LOOP ON INSTRUCTION TEST






1694
1601
15902
1603
165v4
106>
1606
1607
1014
1611
1512
16013
1614
161>
1516
1617
1623
1621
1622
1643
1624
1625
1626
10627/
1639
16381
1682
1683
16354
168>
1586
1537
1049
1641

145090
74062
6351
1069
J1v4
1244
$Silb>
451>
0was/
165>
169>
4454
4543
vaé11l
vieg7
1617
23524
11
4322
2216
1611
1507
4549
23kl
1505
44926
V114
25w>
4211
1640
3330
4911
v3l1L
$dwd
5609

*, 17/+1
TeXTH,

TeExiBl,

9/26/68 17117,53 PAGE 23

XX

CLER

TAU K@BWLS

UCA ChXL

TAU K015

UCA CHYL

JMS I XSIxTy

MUXNUM

TexTB1

1eX181

JMS 1 MSSG /DISPLAY QUTPUT
4549 JUIAGNOSTIC RUNNING
2411

vie/

1617

23824

1109

44¢e2

2516

1611

16v/

4549

23901 /SA

150% /ME

4ple /SPACE V
9114 /AL

2905 /Ug

4911 /SPACE 1|
1649 /N SPACE
SYsY /XX

4y11 /1C

031Y /MX

SYvY

JMP 1 TEXTB



1542
1649
1544
164>
1646
1547
1699
16591
1652
1653
1654
1655
1696
1627
16062
1561
1662
1663
16064
166>
1666
1667
1674
16/1
1672
1673
16/4
16/5
16/6
19577
17023
1/v1
1/02
1703
1/V4
1765

1706

1707
1/12
1711
1712
1713
1714
1715
1/16
1717
1722
1721

/4L2
/2u¢
7262
/2690
15642
3221
5652
VoD
1654
5245
1651
w37
$322
1651
0339
3323
1651
Yw3isi
35¢4
1651
352
3325
1324
7112
72190
132>
7312
7310
1326
$324

"2242

4252
1324
3691
1323
7204
7206
1322
1826
33¢5
2242
4252
1325
3651
13383
3252
2242
5642

SIXIY,

9/26/68 17117,54

HL |

NQP

NQP

CLA

1A | ,-4

JCA ,+2

JMP [ ., +2

]

SIXTY+12

JMP SIXTYed
TAU 1 SIXTY+7
ANU KPOBW7
UCA MASKA

TAD | SIXTY+7
ANU xk00/0

UCA MASKB

TAD 1 SIXTY+7
ANU K@700

UCA MASKC

TAU [ SIXTY+7
ANU K73800

UCA MASKD

TAU MASKC

RTR CLL

RAR

1 AU MASKD

RTR

RAR

TAU MASKUe«1
UCA MASKC

IS¢ SIXTY

JMS SiXTYely
TAU MASKC

UCA | SIXTY+7
1AU MASKB

AL

RTL

TAU MASKA

TAU MASKUe1
UCA MASKD

IS¢ SIX1Y

JMS SIXTYeqd
TAU MASKD

UCA | SIXTYe?7
TAU S1IXx12

UVCA S[XTYe+1d
iS2 SIxTy

JMP I SIXTY

PAGE 24

/STORE INIT NEXT TIME

/ADDRESS OF OPERAND

/ADURESS OPERAND
/CHANGING REFERENCE (P)

/AC (OPLRAND)

/000X
/AC (OPERAND)

/00x9
/AC (OPERAND)

/8X00
/AC (OPERAND)

/B9
/78%x00

/0X00 RSS VOXD
/X0xX0

/X@X@ RS3 ©xOx

/TEMP STORAGE

/ INCREMENT FOR STORAGE
/FIND STORAGE ADDRESS

/76X6X

/STORE OPERAND AS SPECIFIED
/80bX0

/700x8 SLS Ux00
/@XQ0+pBx=IXDX

/70XUX+6068=6X6X

/TEMP STORAGE ADORESS
/INCREMENT FOR STORAGE
/F IND STORAGE AQDORESS
/76X6X
/STURE OPERAND AS SECIFIED
/HOUSE KEEPJNG

/INCREMENT FOR RETURN
/RETURN



1722
1/23
1/24
1/45
1/¢6
1/7¢7
17382
1731
1792
17838

¥avy
VoV
vand
bavo
64060
vwau7
Y
W76
7209
1654

MASKA,
MASKB
MASKC .
MASKD,

KGv7,
Kud /D,
W /80,
K/d00,
Six12,

SIXTy+12

9726768 1/:17,56

PAGE 25
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23049 *, 177/+1

20Ud 7614 SWTCH, LAS /DISCOVER WHAT TEST OPERATOR WANTS
20¥1 7104 CLL RAL /MOVE SRO,1 INTO LINK AC FOR TEST
2002 7530 S£L SPA ‘
2003 7410 SKP
2004 52487 : JMP LUIAG /HE WANTS LEFT DIAGUNAL
200> 7349 CMA
2006 7589 SEL SPA
2007 7410 SKP
2013 5243 JMP RDIAG /HE WANTS RIGHT DIAGONAL
2011 72609 CMA CML
2012 77380 S¢L SPA CLA
2013 5247 JMP ANGLE /HE WANTS THE ANGLE
2014 5271 JMF XBOX
2015 Wavd KLYS, 9
2016 7604 LAS
2017 w181 ANU KD6UVW© /SAVE ITENSITY BITS
20,0 7,06 CLL RTL /MOVE TO AC 40, 44
2021 73v6 RTL
2022 7206 R1L /
2028 1182 . 1Ay K6324 /ADD BASIC 10T TO BITS .
2024 3209 uCa EXECUT /STORE
202> ALY LXLCUT, @ /EXECUTE i
2046 7614 LAS /GET SWITCHES
2427 7106 CLL RTL
2058 771 SPA CLA /SHALL WE REPEAT
2081 H2p0 JMP SWTCH /NO
2082 7614 LAS
2083 w197 ANV KOD4Y
2054 7640 SZA CLA
208> 5510 JMP 1 XINT3
2056 bS61> JMP 1 KEYS /YES
JLEFT DIAGONAL SUBROUTINE
2087 4326 LUIAG, >TUL /SET TOO UPPER LEFT
20490 4523 uLubL JURAW LEFT DIAGONAL LINE
2041 4215 JMS KEYS /CcHECK THE KgYS
2042 52487 JMP LDIAG /REDRAW
2043 4522 RUlAG, STUR /SET TOO0 UPPER RIGHT
2044 4524 ORUL /ORAW RIGHT DIAGONAL LINE
2045 4215 JMS KEYS /CHECK THE KEYS
2046 5243 JMP RODIAG /RLDRAW
2047 7300 ANGLE CLA CLL
2059 63uL3 UXC DXL /CLEAR X
2051 6313 vYC DYL /CLEAR Y
2052 1142 TAU M200¢
2993 3143 UCA COUNT /SET COyYNTER
2054 1149 TAU P2
2055 6307 JXC OXL OIS : /DRAW
2056 2143 1SZ COUNT /DONE YET

2057 5254 JMP =3 /NO



2069
20061
20062
2063
20064
20065
2066
2006/
20/4

20/1
20/2
2073
24/4
29/5
20/6
2077
21ud
21v1
2102
2103
21v4
21>
2106
216/
2119
2111
2112
2113

2114

211>

73006
1142
3143
1149
6317
2143
5263
4215
5247

4316
4525
11384
6303
31354
4526
4336
4525
6313
$19>
4532
4326
4523
4522
4524
4826
4527
4356
4599

421>
5271

X80X,

9/26/68 17118,7 PAGE 27

CLA CLL

TAU MZ20¢
UCA COUNT
TAU P2

JYC oyl DJS
1SZ COUNT
JMP =8

JMS KEYS
JMP ANGLE

STLL

VLT

TAD K37/
VXL DXL
UCA XPOSR
uvLe

STLR

JVLT

uYC OYL
JCA YPOSR
UHLL

STUL

JLuob

STUR

URUL

STUL

VHLR

STLR

UnLL

JMS KEYS
JMP XBOX

/SET UP COUNTER

/DRAW

/UONE YET
JEX1T
/REDRAW



2116
2117
2129
21<1
2122
2123
2124
212>
2126
2127
2180
2131
2182
21383
2134
2135
2196
2187
2149
¢141
2142
2143
2144
214>
2146
2147
2159
2151
2152
2153
2154
2155
2156
2197
2169
2el61
2162
2163

wowY
7300
6303
$134
1186
6318
318>
5716
vovy
73w
6301
3154
1183
6313
3135
5726
PoVY
7364
11356
6313
3185
1187
6303
3134
5736
PoLY
7300
1187
6303
3194
1183
6313
313>
5747
0ovo
1141
3143
113>

SILLS,

STULS,

STLRS,

STURS,

DVLTS,

9/26/68 17:18,10 PAGE 28

CLA CLL

uUxXc DXL

UCA XPOSR
IAD K40@
uyc oYL

UCA YPOSR
JMP | STLLS

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

CLA CLL
1AD K409
uYC OYL
UCA YPOSR
1aD K777
UXC DXL
yCa XPOSR
JMP | STLRS
[/
CLa CLL
1AL K777
UXC DXL
UCA XPOSR
1AD K877
uyce ovL
UCA YPOSR
JMP | STURS
4

TAU M4Q¥
UCA COUNT
TAD YPOSR

/SET TO 0400



2164
2165
2166
2167
2170
2171

2202
22¥1l
22¥2
2283
2204
2205
2206
2207
2212
2211

2212

2213
2214
2215
2216
2217
22290
2221
2é22
2223

1142
6317
2143
5364
7300
5760
4316
4326
4336
2200

vouvo
1141
3143
11485
1252
6317
2143
5204
7300
5600

©vave

1141
3143
1154
1140
6347
2143
5216
7300
5612

9/26/68 17:18,12

fAD P2
VYC DYL DIS
1SZ2 COUNT
JMP , 3
CLa CLL
JMP | DVLTS
STLL=JMS SILLS
STuL=JMS SI1ULS
STLR=JMS SILRS
*, 17/+1

ovLBesS, "]

TAU M4@0w

* UOCA COUNT
IAD YPOSR

TAQ K7776
vUYC DYL DIS
1S2 COUNT
JMP (=3

CLA CLL
JMP | DVLBS

DHLRS, [

TAD M40Q
0CA COUNT
TAD XPOSR
TAOD P2

UXC OXL DIS
1S2 COUNT
JMP |"3

CLA CLL
JMP | DHLRS

/MINUS 2

PAGE 29



0vavo
7300
1141
3143
1134

1252
6307
2149
5231
7300
5624

P2V0D
7300
1141
3143
1134
114

630

3134

1135
1952
6317
3135

2143
5243
5637
vouvo
7300
1141
3143
4522
1134
10b2
6303
3134
1135
19%2
6317
3135

2143
5263
5656

DALLS,

DLLLS,

MYPX,

DROLS,

MYMX,

9/26/68 17:18.20

0

CLA CLL
1Ap M40
OCA COUNT
TAD XPOSR

TAVD K7776
UXC DOXL DIS
ISZ COUNT
JMP =3

CLA CLL
JMP 1 DHLLS

[/

CLA CLL

TAD M400

DCA COUNT

TAU XPOSR
1AD P2
UXC DXL
UCAa XPOSR

TAD YPOSR
TAU K77/6

vyc 0OYL DJIS

0CA YPOSR

I1SZ2 COUNT
JMP MYPX
JMP 1 DLDLS

0
CLA CLL
TAD M4QV
UCA COUNT
STUR
TAD XPOSR
TAD K7776
UXC DXL
UCA XPOSR
TAD YPOSR
TAD K7776
oyC OyL OIS
UCAa YPOSR

IS¢ COUNT

JMP MYMX
JMP 1 DROLS

PAGE 3@



2902

2491
29102
2913
2904

2400
52v5
0a1o
vavy
©vave
Vo
2514

9/26/68 17:18,23

*, 177+1

JMP INIT3
PNTR=10
X [}
Yo [4
RCNT, /]
AUDBUFR, AQBUF~1
pAUSE

PAGE 31



2405
29106
2907
29132
2911
2412
24913
2414
241>
2416
241/
AT/
2421

2922
24¢c¢$
2424
LY}
2426
2427
2939
2431
29382
2433
24384
29435>
29386
298/
2349

2941
2442
2443

2944
2445
2446
294/
2452

7326
6346
6354
1047
5143
1204
3212
7604
6375
6352
5216
6362
$410

5285
7604
1253
6371
6361
6364
6352
2234
6362
$410
2143
2143
5214
1250
3203

1204
3214
1224

3143
$201
1419
/7241
d212

/TAPE 3

9/26/768 17:118,24 PAGE 32

/THREE STATE SCOPE DISPLAY

INIT3,

INISAM,

SAMLOP,

CLA STL RTL

¢TEN
CLRK

TAU KM10®p

UCA
TAU
DCA
LAS
ACMX
SKAD
JMP

OTEN

COUNT
ADBUFR
PNTR

ADCvV -

9-1

RAYC .

uCa

[ PNTR

/POSITIVE TwWO

/LOAD MUX WITH SWITCHES,

/WAIT FOR FLAG
/READ BUFFER
/STORE SKP

CONVERT

/FOR SCOPING WITHQUY INDEXING MUX REPLAC PLACE A WITH A NOP

SaMl,

INIUIS,

JMP
LAS
TAU
ACMX
1CMx
AQCv
SKAU
JMP
RAUC
UCA
Is¢
1S4
JMP
TAD
uCa

TAD
uca
TAD

UCA
UCA
TAD
CMA
UCA

K7777

=1

] PNTR
COyNTY
COUNT
SAMLOP
KM@W29
RCNT

ADBUFR
PNTR
KMO/77

COUNT
X

I PNTR
1AC

Y

/READ SWITCHES, SUBTRACT ONE

/LOAD MuX, INCREMENT MVX

/CONVERT

/WALT FOR FLAG
/READ RUFFER
/STORE

/MORE SAMPLES

/8UFFER

/X REFERENCE SETUP

/Y REFERENCE SETUP



2401
2492
24923
2454
2455
2996
242/
2404
24061
9062
2463
24904
246>
2966
246/
24/9
2471
24/2
2973
2474
24/5
2976
24/ /
2oV
oY1
2o0ve
2203
2214
2205
2206
2207
2212
2211
2212
€213
2214

251>,

4276
14192
1202
7206
7006
7806
vwadeo
0313
7209
1201
630/
/?Dl
$2¢1
2149
5252
6341
5241
6354
2203
5241
5219
7402
6351
1260
d1v4
1242
318>
4515
2515
2511
2512
4454
6264
6364
Wawvd
5676
VavY
951>

9/26/68 17:18,27 PAGE 33

JMS STATE
DISLOP, TAD [ PNTR

TAU Y

RTL

HTL

RTL

ANU K770

uYL DYL

CLA

TAD X

uxe OxL 01S

LAC

UCA X

1SZ COUNT

JMP D]SLOP

SKRK

JMP INIUIS

CLRK

IS¢ RCNT

JMP IN]DIS

JMP INISAM
STATE, XX

CLER

TAU KUB©BS3

UCA CHXL

TAD XKP340

UCA CHYL

JMS 1 XSIxTy

ADBUF

' #9

tS

JMS [ MSSG

ooy

" 1.1}

"]

JMP 1 STATE
AUBUF » (5]
#AVUBUF +1000V

/VALUE OF CONVERTED WORD
/NEXT WORD
/REFERENCE I7

/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

baorse
wars/
V1ud
Pl l
wad/o
nie
Wa/>

7777
Vo>
wani
wdde
WaLs
©vava
VoK d

9/26/68 17:118,31 PAGE 34
%, 17/+1 /FILE nNAMED DSCPAK

/JISPLAY SIRIPPED ASCII CHAR IN AC: DSC
/SAMPLE CALLING SEQUENCE -

/ LOM /GET HALFWORD
/ usct /UISPLAY [F NON ZERO
/ JMP =2 JUISPLAY THE NEXT HALFWORD

USC=JMsS | CHDSCI

/1EMPORARY STORAGE:
CHCNTY$=TEMPR2
CHUNTZ2=TEMPV3
CHCNT1=1EMP@4
CHRUT=TEMPUS
CHrAC=TEMPO1
CHPNTY=TEMPOSG
CHYS=T1EMPQL

/UISPLAY TABLE EXCEPTIONS
SPACE==-3
ENDISsS
8KSPC=1
RESET=2
LFEED=3
CRELTN=4
1GNOR=9
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6Yd VALY CHUSC,
501 71iuv4 CLL RAL
50¢ 1296 TAU ADSTBL
508 S162 UCA CHPNT
504 1562 TAU [ CHPNT
5U5 21162 IS¢ CHPNT
506 74409 S£A
6B/ b22$ JMP CHSETY /NOT SPEC|AL CHARACTER
514 152 TAU 1 CHPNT
511 1369 TAU CHJMP
b1l 4213 uCa ,+1
513 5562 JMP | CHLSC
/ULISPATCH 1ABLE FOR ABOVE JMP
614. 3676 ChJMPL, CHSPA /JUMP TABLE: SPACE
615 3671 CHEND*1 /7 IGNORE
516 3700 CHBKS /BACKSPACE
617 471> CHREST /NEXT 4. CHARACTERS RESET X, Y, DELTA, INTENSI'Y
520 3751 CHLF /U0 A LINE FEED
521 374/ CHCR /00 A CARRIAGE RETURN
522 36/ CHEND /END OF TEXTY
628 $1uv1l CHSET1, JUCA CHROT
624 114 ‘ TAD CHXL
1625 6308 UXC DXL
1526 7344 MIW /NUMBER OF WORDS [S TWO
627 $2d76 » UCA CHCNT3
10320 /344 CrnSET2, MTW /NUMBER OF LJINES ]S TwO
1681 3277 UCA CHCNT2
1682 1261 CHSETS, TAD KM@WOe6 /NUMBER OF POINTS IN A LINE IS SIX
5683 S1wd JCA CHCNT1
56894  11u>- TAU CHYL /REPOSITION Y AT BOTTOM OF CHARACTER
545 $47> UCA CHYS /RECORD PRESENT Y POSITION
686 111 CHUIS, TAD CHROT
5637 7104 CLL RAL /NO, GET FIRST BIT INTO LINK
5642 3101 UCA CHROT /STORE CODE WQORD FOR NEXT BIT
3641 1075 TAU CHYS /INTENSIFICAT]ON POSITION
5642 6313 uYe pYL
5643 /439 SéL /OISPLAYS IF LINK=1
5644 63y4 uIs
5645 1361 TAU CHSIZ /GO NEXT POSSIBLE DOT~-
5646 3275 UCA CHYS /KEEP RECQRD OF PRESENT POSITION
3647 2102 IS¢ CHCNTY /00 ALL THIS SIX TIMES
360 52386 JMP CHDIS
5651 1104 TAD CHXL
3692 1361 TAU CHS!Z
5693 6303 UxXC DXL
3694 3104 JCA CHXL
5655 22377 1S2 CHCNT2 /HAS SECOND HALF BEEN DONE?
3696 5232 JMP CHSLTJ3 /NO, DO IT
5657 1502 TAU | CHPNT /GET SECOND WORD
5660 S101 DCA CHROT
$661 2076 IS# CHCNT3

3662 5230 JMP CHSET2



5568
3504
35065
3566
3667

1361
7104
1104
3164
5609

TAD
CLL
TAD
UCA
JMP

9/26/68 17118,37

CHS12
RAL
CHXL
CHXL

I CHODSC

PAGE 35=~1

/80TH DONg

/SPACE 2 [NCREMENTS



$6/4
$6/1
$86/2
3578
3674
36/

$b676
$677

$/Wd
$/91
$/02
$/03
$/704

$/W5
$S/06
S/97
3714
/711
$712
$/718
$/14

$/15
3716

$/1i7

$/729
3721
§/22
$723

$/7¢4
3725
$/726
$/727
RYAY]
$/731
s7s2
5783

2202
6313
1364
6313
7200
56U

430>
5382

4365
7441
114
$144
5609

vavd
1361
7166
3475
1301
/1v4
14975
70>

4454
1362
0363
7106
7206
72304
$1v4

4454
RN
7106
7006
7904
7241
1364
3185

9/726/68 17:18,57 PAGE 36

CHEND, 1S#Z CHOSC
DXC DXL
TAD KP4yl
uYC DYL
CLA
JMP I CHOSC
/SPACEL; MUVE X RIGHT 6 INCREMENTS
CHSPA, JMS GET6 /GET X FOR WHOLE CHARACTER
JMP CHBKS+2

/BACKSPALE: MOVE X LEFT ONE CHARACTER
CHKS, JMS GETO

CMA [AC
TAD CHyL /MOyE y POINTER LEFT
UCA CHXL /ONE CHARACTER

JMP 1 CHOSC

/ot TS SIX 1[MES CHAR SIZE
LET6, 0
TAU CHSIZ
CLL RTL ;4 TIMES Sl2E
UCA CHFAC
TAU CHSI1#
CLL RAL /PLUS 2 TIMES SI12Zt
TAU CHFAC /1S SIX TIMES SIZt
JMP 1 GtTée

/SELECT VeWw X POSITION
CHREST, LUH

TAU KMUWO1

ANU KPR©O17

CLL RTL

RTL

RAL

UCA CHXL

/SELECT NEW Y POSITION
CHYPOS, LUH

AND K@da17

CLL RTL

RTL

RAL

CMA [AC

TAD KQ4¥1

UCA CHYL






3754
$/78>
5736
$787

$/749
S$/741
$/42
5743
$/744
$/745

37406

S/74/
3799

$/51
3722
$/2
$/24
$/9>
$/55
$7/97

3762

6/01

3762
$/763
S/64

$/765

4454
0363
7104
3361

44454
Vwabd
136>
3344
6324
55699

bbwd

S1b4
5600

1361
716
7294
7341
119>
316>
Y6k

Y012

Wwav4

1777
©vwal1’
V41

6324

9/26/68 17:18,38 PAGE 37

/CHARACIER SIZE SE_ ECTIoN
CHCSZs  LUW

ANU KD317 JELIMINATE ALL BUT BITS 8-11
CLL RAL
UCA CHSIZ /STORE DESIRED CHARACTER SIZE

/INTENSIFICATION SELECTION
CrINT, LUDH

AND K2WBs$ JELIMINATE ALL BUT BITS 14 aAND 11
AU KDSB /SET INTENSITY

UCA ,+1

use /WILL BE DSB X

JMP [ CHUDSC

JMY | CHUSC
/CARRJAGE RETURN: RETURN X TO LEFT MARGIN
CACR, JCA CHXL

JMP 1 CHOSC

/LINE FERD? MOVE Y DOWN 8 INCREMENTS

ChHitb ., TAD CHSI2 /8 TIMES CHAR S]2Zt
CLL RTL
RAL
CMA [AC /SUBTRACT FROM Y POSITION
1AD CHYL
UCA CHYL /NEW Y POSITION

JMP | CHOSC

/CONSTANTS USED THIS PAGE ONLY
CHJUMP, JMP 1 CHJMPL+*+1

/VARIABLES FOR THIS PAGE

CnslZ, o /CHARACTER SI2E CONSTANT
KMv:dol, =1
Kunl7, 17

Kv4P1, 4941

KUSB, usse



$/66
$767

$/79
3771

$/7/72
KYAA)

$/74
$/7>

3775
8717

40 d
4401

4002
4008

4dv4
400>

40006
4006/

4019
4011

4012
4013

4014
4012

4016

4017

4022
4021

4022
4023

4024
442>

4026
4027

4459
4481

Wwowo
WA

/7711
1177

774>
4532

$641
4122

7741
4196

7791
5141

/711
i1v1

641
5132

7710
w7

war7
Wwado

2049

T 4237

/714
2241
7740
4240

7706
0ve//

7764
12/7

7741
4177

7711
1106

1621
$156

USCTBL,

P
ENDIS

/711
1177

/745
4282
S641
4122
/741
41350

/7251
2141

//11
1101

3641
2182

/710
1077

vors7
vV

42"}
“40s/

/714
2241

1740
LY

/1706
0677

/104
1077

7741
a1/7

7711
11006

le¢l
3126

9/26/68 17:18,39

/8@ SPECIAL.

/A

/8

/U

/t

/¥

/6

/H

/1

/J

/K

/L

/M

/N

/9

/P

/Q

PAGE 38

MEANS END OF TEXT
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8¢
053

'J /11

3146

224>
4291

Wil
/76l

7744
4d//

/40
29017
17386
4$0/7

6314
14639

v7/7¢
737
6151
4249
b1/
1766
1257
109

2318
6462

yva/o
04vd
Vwano
0wavl

Vv
7717

0as7
Wavd

Vavy
VLD

vavy
Bovs

/711
31406

2245
42591

010l
/1701

/74y
4“4’/
$/490
o1/

/1799
447/

63514
14069

0/ /0
1007

6151
4549

6L/
1706
195/
1Yov

2381
6402

v4/>5
v4vd

/R

/8

/7

/U

/v

4]

/X

7Y

/¢

/L

/\

/1]

/7t

/SPECIAL, UOELS BACKSPACE

0
B8KSPC
/]
SPACE
Vo7
1)

[
16GNOR

[
LFEED

9/26/68 17118,49

PAGE 39

UISPLAYED AS #

UDISPLAYED AS DOWN ARROW

UISPLAYLD AS %

/SPACE [S A SPECJAL CHARACTER

/n

/#

SPEC] AL,

SPECIAL,

MARKS PROG INPUT TO TEXT BUFFER,

DOES LINE FEED

NOT DISPL



9/26/68 17:18,41 PAGE $9-1



42
a1

Ao
dué

Wdd
Uk 4

w/1/
/214

Yduvd
B a

/741
414

vael

41/7

2214
14c¢2
Vw416
M4

Wadb 9
$Ao

Wwaua
Waigd

Va4
Wwaes

419
vav2

3641
4156

vwa42
/744

T 6251

5146

2241
4532
1412
7719

2745
4551

7]
<t>tT

o
CRETN
v/1/
/21 v

]
IGNUOR

/741
4100

o8l
417/

2214
14<22

v41l6
N400
2020
Ry a7
V494
0499

"2 L 3]
vigov

<u1lY
0402

3641
4190

d042
//40

62>1
2146

2241
4552

1412
/710

2/485
4591

9726768 17:18,41 PAGE 40

/% SPECIAL, UISPLAy RESET FOLLOyWS

/% SPECIAL, DOES CARRIAGE RETURN

/8

/' SPECIAL, MARKS KBD INPUT TO TEXT BUFFER,

/¢ DISPLAYED AS [

/) DISPLAYED AS 1]

/# DISPLAYED AS LITTLE X

/*

/7/

/70

/1

/2

/8

/74

/5

NOT DISPLA






4142
4144

4144
414>

4146
414/

4152
4151

4192
41>

4154
415>

4156
415/

4104
4161

4162
41069

41064
416>

42vd
42v1
q2V2
4208
4204
4eus
4206
420/
4212
4211
4212
421
4214
4215
4216
4217
4224
4221
4222

3645
423590

6111
BTN

324>
45452

V651
9186

Wass
(" X7¥

vao3
$200

1422
4109
0812
1212

4122
149

Y3

¥ou?2

4209

/4p2
7240
1209
3319
1419
$163
1103
7212
7212
7212
waae6
“455
7619
5410
1163
v246
4455
5204
5412

*, 17/+1

3645
4590

6111
1N

$245
4992

0651
2136

DIV

wovY

R
Sboy

l4ce
41v

wple
1212

41¢2
1409

¥evl
vdud

9/26/68 17118,41

/6

/77

/8

/9

/>

/7

/LOAD HALF WORD AN DISPLAY

MESG

XX

CLA
TAY
UCa
TAU
UCA
Tay
RI1R
RTK
RTR
ANV
usc
SKP
JMP
1AV
ANV
usce
JMP
JMP

CMA
MESG
10
I 10
MSRHT
MSRHT

Ke@/7

CLA

I 16
MSRHT
Koa77

MESG+4
I 10

PAGE 41



42298
4224
42>
4226
422/
4290
4291
4232

4293
4254

429>
4256
429/
424¢
4d4l
4242
4245
4244
4242
4246
424/
4224
4¢o1

4252
4¢53
4¢v4
425>
4¢56
a2/
42064

/4wl
/664
oSS
/644
26mh83
125
RN
56¢S$

v2dd
26389

7462
$1cd
/b04
/310
/bed
2224
129>
1392

$238°
168»

$282
1124
PR

/4wl
4518
4543
JAwd
0092
6442
D692

9/26/68 17:18,43

/5C0PE LUOP CHECK
/SCOPE wlin SWITCH BIT 10=1

SCOPLA,

e TURN,

XX

LADS

ANU Kdod
SZ£A CLA

JMP [ RETURHN
AU SCOPLEA
JCA RETURHN
JMP [ SCOpLA

sELIN
JMP 1 RETURN

sl inlull PRINT OUT WHEWN HIT 11=1

IP“YINI »

XX

uCa acC /SAVE AC
LAS

RAR

SNL CLA

JMP  ,+6

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

/MINUS 2

/ot NERATE CR,LF

CrlLt

XX

JMS | XiYpPE
4549

Lvdl

KCU

1Ct

JMP 1 CRLF

PAGE 42



42061
4262
4268
4204
42062
4266
acl67
4279
42/1
42172
42/9
4<2/4
42/>
4<2/5
42//
43904
43501
4592
4508
43504
4502
43596
43849/
43514
43511
43512
435148
4514
451>
4316

4317/

7402
4514
6202
451>
4261
42/2
a2’y
42514
4549
0d6d
6464
44909
4515
w122
4308
4304
4519
4249
6860
6460
vwovo
6242
6232
7604
7312
7316
7629
Y6061
1124
74i¢
Y601

Y/26/68 17:18,43 PAGE 43

/PRINTOYT CUNTENTS OF AC AND ERROR ADDRESS

ERAUU,

PAUSE

XX

JMS | XIPRIN
10+

My 1 XglxtY
LRADD

T+

G

JMS | XTYpPL
4549

" XY

6ol

4900

JMS | XSIxXTY
AC

«*4

'+

JMS | XTYpPE
44y

LY LY’

[ 121"}

0YvY

1CH

RCL

LAS

RTR

KAR

SNL CLA

JMP | ERADD
AU AC

HL

JMP 1 ERADD

/TEST FOR INHIBIT PRINT

/TYPE ERROR ADDRESS

/TYPE AC
/TEST FOR HALT
/BIT 921, (20V4)



43520
34321
4522
43523
4524
432>
43256
45/
4539
4551
45382
43389
4534
4552
43506

4387
4344
4541
45472
3844
43544
454>
4546
4547
4554
4521
432
4353
4354
455>
4326
43527
4364
4301
4562
45609
4564
43565
4566
4567

Wwded
/2440
138ca
$d10
1414
3386
1356
7212
7412
7012
435/
1336
4387
324
WA a

UAddo
PRYA]
/45¢
9419
1371
7DUJ
9354
18/¢
5365
15738
7449
535>
1374
5363
187»
744¢
5362
13876
2369
1377
6246
6341
364
7200
57487

/1APEL 4

9/26/68 1/7:118,44 PAGE 44

/JIGITAL B8-18~-U

/MESSAGE

[YPE=
/usll WIITH A JUMS MESAGL

ourT

/a1l TH DATA FOLLOWING
/Rt TURN FOLLOWING END OF MESSAGE

/ey (d)

ML ~SAGE »

MSKGOHT,

TYPeECH,

MIH,

[
CLA
FAD
JCa
1AD
ULA
LAY
RIR
<TR
HTR
JMS
1AD
JMS
JMP
1

J
aANQ
SNA
JMP
1A
SMA
JMP
1AD
JMP
1 A1)
SEA
JMP
1AD
JMP
1Al
SEa
JMP
1AD
JMP
1AD
ILS
I SF
JMP
CLA
JMP

CMA
MESAGE
1v

1 10
MSRGHT
MSRGHT

TYPECH
MSRGHT
TYPECH
MESAGE +4

MASK?77

I 10
M40

 *S
C342
MTP
M3

VS
ce12
MTP
M2

]
c215
MTP
C245
-1

I TYPECH

/stT CUAC) =<1

/AUD LOCATYION
/AUTO=INDEX REGISTER
/FeTCH g IRST WORD
/SAVE 1T

/JROTATE 6 HITS RIGHT

/1YPL IT

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

/TYPE CHARACTER IN C(AC)6-11

/1S IT END OF MESSAGE?
/YEST EXIT

/SUBTRACT 44

/<497

/NO

/YES: ADU 3¢@

,70 COLES <40
/SUBTRACT 3

/1S 1T BERO?

/NU

/YES? COUE 43 1S
/LINE=-FEED (212)
/SUBTRACT 2

/1S 1T 2ERO?

/NO

/YES: CQoDE 45 IS
/CARRIAGE~RETURN (215)
/7ADD 200 TO OTHERS >4¢
/TRANSMIT CHARACTER
/WALT FOR FLAG

/NOT SET YET

/SET: CLEAR C(AC)
/RETURN



9/26/68 17118,45 PAGE 45

/CONSTANIS
4370 LA77 MASK7 /7, /7
45/1 7749 M4y, -43
4372 WV34¢ Cs44, 340
4878 777> M -$
45/4 w212 C212, 212
457> 1776 MZ» -2
45/6 W21> Ccl1o, 215
48577 wl4d Cedb, 245
b

INERE ARz VU ERKIRS



STMBI)L

AL
ALMA
AUBUF
AUHUFR
AUCV
AusS Bl
ANGLE
SAL
ULGIV
sASPC
CLONTA
CLUNTHE
(AR A
UrHhS
eHCi Il
LAl 2
LNt S
LR
LniCoy
Lnpls
Ln)SC
LS|
vk g
Uk AC
crlnd
wrJdiMme
LrJMPL
Ly
UnPiNT
CHRES !
vrRU |
vnSeE Tl
LnSET1¢
CASL TS
LS4
URSPA
LR1sT
LrISITl
LRTSTZ
XL
unyYL
CHYPOD
LnysSs
CLeR
CLRK
CLXK
CUN1
CUNZ
CUNS
CUUNT
CRETN
CRLF
CIEMA

A _b

died
63871
251
2404
6964
A6
204/
Q070
Jd2du
JVdl
dubdHd
dvibo
Y4
$/40
414w
4907/
dvile
35/747
$/734
56386
35640
JUI2
3670
0072
5749
3/6w
5014
5751
4172
$/715
4141
029
S630
S632
$/61
S676
1430
1441
1410
4124
4145
3/24
dd75
63551
63524
6952
1540
1558
1531
4149
4Ud4
4252
dvs2

9/26/68 17:18.46
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SYMBJIL

clEMg
CheMg
Lon/sa
Lele
Leld
ved4db
Lo4v
unLL
URLLA
UHLL>
UHLR
Url KA
JRLKS
Jis
JISLOP
uLuL
JLOL s
uLoLsS
JurDL
JrDLA
uroLs
uosH
uUsC
usClA3L
uvio
UVLBA
uvies
vl
UvpL 1A
uvpits
UAC -
JAL
JYC
vrYL
NS
ERAUD
tXELUI
[

e To
HAL 1
IUMX
LUNOR
INIDIS
IN]ISaM
INIT3
InLL
IPRINI
AUSH
KeYS
KMPvdl
AMYKYAG
KMPY2U
AMBY4s

TAB_L

VR
Q064
4037
4574
4876
4377
4572
453
4130
2424
452/
4127
2212
5524
2452
4925
3129
223/
4524
4124
2256
6s24
4455
5766
4526
4126
220w
4525
4125
2150
6841
5842
6011
6351¢
40 oo
4261
2V¢e>
a026
$74
4512
6561
d0 Y
2441
241
2445
071
4235
3765
2615
3762
661
50
022

9/26/68 1/119,14

PAGL 47



SYMH L

A/ //
AM16dd
Audw
Aule
e d
Nddiv 7
Awidl»
AUvl/
AvKhS4
Avid4q?
AJd/ I
ad//
NJldJd
Al
Avd4
Avdud
Redil
Avbud
Ae7V
Rivdidd
Aldwel
Rldva
eV
Ko 2
Y7/
R4y
K4y 2
R YX)
R/70ed
K744
A1705
/77
n/7/6
n/7/7
LUH
LUILAG
Lrkted
LUOPK
LUDPA
MASKA
MASK:3
MASK{
MASHK.))
MASK?7/
MESAGE
MeESL
MORGH |
MOSRHT
MSSG6
MIP
MIwW
MUXNJIM
MYMX

A _t -+

0624
dua’
I¢3S
ddbdU
40 56
1727/
duids
3/69
495k
a147
1730
4046
4031
dindv
dvd ¢
dw2d
$/54
4131
1781
4JS¢
49021
4041
dus4
Q0 8>
41359
41356
dud s
415¢
1/73%¢
4621
Judd
41487
I
I 28
44-4
2¢ 37
4603
4¢ 72
0245
1/2¢
1729
1/24
172>
43570
4520
4280
45306
0109
duo4
4569
7544
4057
2269

9s26/66 1/7:19,21
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SYMBIL

MYPX
M3/ 7
Me
MW
MYy

M4y

M4 dv
M/7402
UFR
Jitiv
PivT R
4
KADC
“UNT
RUX
RuX1l
KuXé
U XS
RULAG
ReSe T
ReTURN
SAML IV
SAM]
SLOPe
SLOPLA
SIXIY
51X12
SAAU
SAER
SARK
SAXK
SL1
SPAC~
SIAL
SIATZ
SILL
SILLS
SILR
SILKS
SIuUbL
SIULS
SIUR
SIURA
S| URS
SWTCH
IeMP21
leMPA2
leMpRS
leMPJ4
TeMPI>
IeMP 36
IexT3
lexli31

TAB L

2243
0027
4875
2142
4574
4871
4141
2026
7620
6544
2616
2141
6352
2408
1200
1241
1825
1524
2043
0022
423s
2414
24355
4511
4225
1642
1738
6352
6522
6341
6521
Iral
1717
2126
2476
4516
2116
4536
2136
4326
2126
452¢
2122
2147
2020
2075
2676
0077
0120
2101
2122
1620
1635

9/26/68 17119,28
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SYMBIL

VAL 1

X

Xo(0x
XURL -
Xer
XLRAJU
AINTS
XLIPKR]N
AFPOS <
ArCL
Xre |
XoCuU-t
AL X1Y
KONl n
AleXip

X1YPE
AKX

\
YPOS <
tlEN

lav -t

45387
1245
2441
2471
4116
4¢74
411¢
dlly
Ja114
J134
6854
58351
1111
4115
4121
2117
41198
/442
2442
4135
5542

97267668 1/7:19,35

PAGE 59



9/26/68 17:19,38 PAGE 51

SYMBIOL 1AdGLE

LuNOR Jd0 v
BASPC 41001
ReSt T 4942
LPERD 4008
URE N 4904
(TP NN 4085
PNTR 4010
M74v 492
nN/4Y) dvel
AMAK4S 4022
L\Y'TYR 802
Nt/ 7/ 4024
SL1 492>
[N 4026
S Mu3/7 2002/
AUAS4 2030
Rulvd 631
K1l 4032
KU ?2 0633
Keh6?2 du34
RoWv?2 4035
Rudin g A 36
Cu/a av 37
W20 Y%
R1duv4 2041
Koud4y dude
K42 4948
RYYl1d 4044
K174 44>
Kwi/7 4046
KM1Yadv 447
RIYG 2w 439
Kiw2 Qo1
R/776 V052
K/7/7 DB
MSSG6 dvo4
LHpsCc! 0055
AUSTBL 2056
MUXNUM d0>7
KWbwd 460
KMPvoo Q061
CIEMA 052
CIEMB "R
CIEMC PILY
CUONTA Q065
CLONT B 1LY
CUONTC 0087
BAD 207k
LiNnL L 071
LuoP 9072
XeR V074
crnys QW75

leMP a1 2075



SY ML L

ALY
viCiv i S
lemb 2
vHCihi &
etk &S
[T RIS
emp g4
TeMbPeD
CrnxO1
uiiP iyl
e ME A0
MORM|
LrXL
Ly
SIAL
NG44
X1igls
Xo(G0”e
ALRAU
ALYF=
XiPrlw
AKo5[xtY
AURLF
AeXin
Au
XowlCH
SIUKA
JLOLA
unpL 4
uvi s
UVLBA
Unrpka
UriLA
RNUbW 2
Kos24
nS77
APOS=
YPOSR
Key
As7/
re
MY
Mc
Lugid
seGlN
LUOPA
KU X
RUX1
RUXZ2
RUXS
CUNY
CUN1
LUNZ

1Ab_t

Jd0/>
duwlb
A
Qv 7/
4467/
410w
414
4101
4141
41472
4142
2108
4)1(’4
415
4166
(‘1.‘3/
Ml
111
2112
4119
cl1é
611>
Jdl1o
4117
41720
4121
8122
0129
4124
J12>
41206
012/
Jllv
J131
4152
J1353
4134
6135
4136
413/
414v
4141
4142
4149
0249
bed>
12236
1241
18498
1524
1531
1549
1859

9/26/68 1/:19,46

PAGE 52
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SYMbBOL lABLE

cHATH1 1470
cr1s1e 1419
enisil 1441
VAL1L 1585
lex 18 1649
lex sl 163>
SIXTY 164¢
1TASKA 1722
MASK3 1723
MASKC 1724
MASK D 1725
Noiti] 172/
A /7 1/73¢
K765 1731
K/Q07 1732
51X12 1738
SwT(H 2vdv
ALyYS 2¥15
tXECUI 2125
LUl AG 2037
RUTAG 2¢4S8
ANGLE 2047
X0 2v71
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