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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 

AX08 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.] 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 Display Select MUX Channel 

a 
a 

C NN fF \ 

0 1/213 4 4,5]),6/[7 8|9 [10] 171 

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, G4 = DIM 

ENTER DISPLAY TEST 2 = 1 (for Monitoring display switches) 

00 = LEFT DIAGONAL (\) 
01 = RIGHT DIAGONAL (/) 
11 = ANGLE (—J) 

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 6-1] of the switch register 

selects the multiplexer channel, then 1000 octal conversions are made on this channel and stored ina 

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 SWII to 

DELETE printouts. 

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

to the display test.



SR O 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 SW 0, 1, 3.and 4. 

When the display is operating correctly SW6 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. if bits Oto 5 

b. if bits 6 to 11 

Address 

0205 

0211 

BO7, B05 

BO8, B06 

Good (AC) Bad (AC) Corrective Action 

0000 XX00 Al13, Al5 

0000 Bit O C08 

0000 Bit 1, 2 C07 

0000 Bit 3 C06 

0000 NA D19, C13, Al3, Al5



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

0221 0000 NA C13, B14, C03, B13 

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 A17, B14, Al0, A8 

0275 7777 0000 A17, Al3, Al2, Al6, B16 

| 7777 0377 C20, C14, B02, BO7 

7777 7577 C20, B07, C14, B02 

7777 7677 C19, B07, C14, B03 

y 7777 7737 C19, BO8, C14, B03 

(0275) «7777 7757 C18, B08, C15, B03 

7777 7767 C18, B08, C15, B04, BO3 

7777 7773 C17, B08, C15, B04 

7777 7775 C17, B08, C15, B04 

7777 7776 C16, BO8, C15, B04 

0304 0000 | OXXX B12 

0000 Bit 10, 11 Bll 

0000 Bit7, 8,9 B10 

¥ 0000 Bit 4, 5, 6 B9 

0313 0000 NA B14, B17, AOS, D23, D22, D15, 
D21, B21, B18, B19, B20, All, 

\ Al2, Al3, D13 

0324 NA NA B17, D18 

0334 NA NA All, Al4, D18 

0341 0000 | 7777 Al4, All 

0354 NA NA A7 

0361 0000 XXXX B14, Al0 

0365 7777 XXXX B14, Al0



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

0375 0000 7777 A08, A07 

0410 0000 7777 A08, A07 

0421 7777 0000 A08, A07 

0430 0000 0000 A08 
0440 NA NA A08, Al0 | 

0445 NA NA C13, C19, Al8, DI5, B13, Al2 

0463 0000 0000 D19, D18 

0470 0000 0000 D19, DI8 

0475 0000 0000 D13, DI5, D18 

0504 0000 0000 - DI8, Al4, All 

0520 0000 0000 D18, DI9 

0533 0000 0000 B14, CO3 

0550 0000 0000 C13, C03 

0570 0000 0000 B14, C03, AIS 

0612 0000 0000 C13, C03 

0625 NA NA A08 

0635 NA NA A07 

0637 NA NA - AO7 

0646 NA NA AQ7 

0656 NA NA A07 

0660 NA NA A07 

0670 0000 0000 C4, F28, C10, Alé, C12, C13, 
B16 

0702 0000 0000 B16, DI7 

0712 0000 0000 C12, Al4 

0725 0000 0000 C02, C13 

0743 0000 0000 B16, DI7 

0754 0000 0000 Al5, C01 

0764 | 0000 0000 Alé 

0770 0000 0000 Alé, C9, C8 

1014 0000 | 0000 C13 

1025 0000 0000 Cll, C12, C13, B13 

1040 0000 0000 B12, C12 

1053 0000 0000 C11



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

0066 0000 0000 Cll 

1102 0000 0000 C13, C02 

1112 4000 0000 C08, A13, Al2, BOI, BOS 

1122 0000 0000 C13 

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

1151 XXXX 7777 Al6, B16/CH 34 SHOULD HAVE 

| 
NON-ZERO VOLTAGE 

1160 7777 NA Alé, 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, £28, 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, Al8, Al6, A24 

b. cannot vary Intensity, Al9, 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 

115] (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 | 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 isa 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.



V1. FLOW CHART 

Flow of AX08 Diagnostic 

With all switches down test will 

stay in this section 

11=1 Inhibit printout 

10=1 Scope Loop 

9=1 ~~ Halt on Error 

Switch Register Control Sweep 
and Intensity 

Patterns Intensity 

Oo 1. 3. 4 

0 OQO= 1 0O= Bright 
0 15 0 O= Normal 
1 l= QO 1=Dim 

1 O= 

Test indicates Binary value of Analog 
Converted Voltage. 
Amplitude changes in sweep indicate 

multi-state condition. 
Switch register 6 to 11 select 
multiplexer channel. 

SA=200 

10 

AX08 

Instruction 

Test 

~pultiplone 
Channel 

Increment 

A/D 

Calibration 
Test 
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CLEAR SYNC PULSE CHANNEL 

/JREAD PULSE REGISTER 

/BiT ®@ TO 8 

JNOT CLEARED BY START KEY 

JyorkS START KEY CLEAR ERRUR FLAG? 
SKER 

SAP 

HAL | 

SCUPE 

/SKIP ON ERROR FLAG 

JERROR FLAG SKIPED 

/\,3T FOX NO INTERRUPT /START KEY SHOULY CLEAR ALL INTERRUPT ENABLES 
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HALT 
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READ BUFFER 
/TEST 
4000 

/BAU . 
JAC SHOULD EQUAL 0006 
7BAU AC CLEAR PULSE
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We6/ 040602 RAUC /JREAD BUFFER 

veld T7adl LAC 

W2é/1 7650 SNA CLA /TEST 

wcd/2 92/9 JMP ,+3 /6400D0 

w2/3$ 6562 RAUC /bAU 

u2/4 4912 HALT ZAC SHOULD EQUAL 7777 

iid/> 4911 SCUPE 

yttsST CUNTINGENGY AND PULSE CHANNEL FOR ZERO 

welh 7249 CLA CMA JACSSEVENS 

we// 048384 XRUL /JCLEAR CHANNEL 

isdd 720d ULA. 

wut 6551 XRIN 7READ CHANNELS 

WSI2 17446 SHA JTEST FOR ZERO 

wsuS 412 HALT JFAILED TO CLEAR 

$04 4511 SCUPE 

/wiLbL CONVERT INSTRUCTION StT THE FLAG? 

iSdD 5364 AULV JSTART 

03506 S$1in6 UCA STALL 

0$SU/ 2126 oo 1Sé@ STALL /TIME FOR FLAG TO SET 

bS1d DO SW/ JMP ,o-1 

¥$11 6552 SKAU JSKIP ON DONE FLAG 

wSie 4912 HALT JUVONE FLAG NOT SET OR SKIP FAILED 

W515 6342 RAUC /JCLEAR FOR SCOPE 

514 4911 SCUPE 

JTEST THAT CRADC) CLEARS DONE FLAG 

w$1> 6564 AUCV JSTART CONVERT TO SET FLAG 

05316 6382 SKAU 

w$17 5316 JMP ,o1 /JwALT FOR FLAG 

Y$2d0 6362 RAUC JCLEAR FLAG 

w$21 6352 SKAU J1S FLAG CLEARED 

W$22 7414 SKP YES 

¥$25 4512 AALT JNO» FLAG IS SET OR SKIP FAILED 

wS29 4511 SCUPE 

| | JIEST THAT (CLER) CLEARS THE UONE FLAG 

0325 ° 6364 AULV JSTART CONVERT TO SET FLAG 

0526 6352 SKAD /SKIP ON DONE 

 ~$2e7 4324 JMP ,o1 JWA\T FOR FLAG 

U$Sd 6351 CLER JCLEAR DONE FLAG 

¥SS$1 63552 SKAU JTEST THAT FLAG IS CLEARED 

w$Se2 7410 SKP 

¥$55 4912 HALT /J(CLER) DIO NOT CLEAR DONE FLAG 

¥$549 4511 SCUPE 
JIEST THAT CUTEN) CLEARS THe AC 

0355 7240 CLA CMA JACZSEVENS 

0356 60344 OTEN /JCLEAR AC 

0557 7440 SZA /TEST 

¥$43 4512 HALT JOTEN DIY NOT CLEAR AC 

w541 4511 SCUPE 

WS42 6342 eTeN /CLEAR ALL INTERRUPT ENABLES 

/wILL INU MUX SET DONE FLAG 

0545 2106 IS@ STALL
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6594 5545 JMP wml 

w5I4D 6551 CiLer 

“5340 o361 | ICMX JINCREMENT MUX 

05S4/ €1K6 IS¢@ STALL 

JSDd 5434/7 JMP ,ol 

z 31 03S2 DK AU /SKIP ON FLAG 

“W592 /41l¢ DAP 

vw39$ 49127 MAL | 7ZICMX SET DONE FLAG 

“$94 0307 XAUC 
3D 4911 SCUPRE



wv 5556 

u3>/ 

vy S008 

w SOL 

w 50? 

w 50 $ 
¥ 504 

 €S609 

uw $06 

uSO7 

uS/d 

i S/1 

S72 

wS/S 

We 5/4 

YS/9 

S/S 

ws// 

wIvd 

cov} 

J4Id2 

043 

wdd4d 

0V4d0>D 

W406 

W407 

0414 

v4il 

Y412 

04915 

W914 

W415 

0416 

w41/ 

W420 

W421 

W422 
W423 
049424 
049425 
W426 
v42/ 

045d 

6361 

7440 
4512 
12429 

6561 
74590 

4912 
0362 

4511 

o$ii 
63/2 

7650 

53/3 

63/e 

4912 
#911 

57/7 

W400 

7244 

0311 
6$72 
7453 

221¢ 

72496 
6372 

9912 
4511 

7244 
6312 
635/72 

7dv1 
7650 

“3221 
03/2 

4512 
9511 

03/4 
5106 
216 
9224 
6352 

4512 
4511 

/wiLL MULTIPLEXER 
LOMX 

DZA 
HALT 

CLA CMA 

ICMX 
SNA 

HALT 
mMAUC 

SCUPE 
ROUTINES USING INT 637K 
/IFST Re AV BUFFER 

VYC 
RAUL +14 

SNA CLA 

JIMP ,+3 

XHAUC+19 

HALT 

SCUPE 

UMP I ol 
» 1771 

/\tST Re AD BUFFER 
CLA CMA 

JYC 

NxAUC+1N 

SNA 

JMP ,+4 

CLA CMA 

RAUC+1 2 

HALT 

SCUPE 

/le ST READ BUPFER 
CLA CMA 

UYL 

RAUC +1 

LAU 

SNA CLA 

JMP ,+3 

NAUC+10 
HALT 

SCUPE 

9/26/68 17%17,19 PAGE 6 

INSTRUCTION CHANGE AC 
/INCREMENT MUX 

/ICMX, SET AC 

JINCREMENT MUX 

JICMX410» SET AC 

(Y REGISTER) AC=ZERO 

/JCLEAR Y REGISTER 
/READ BUFFER 

/TEST 

/6000 
/BAV 

ZAC SHOULD EQUAL 08008 

(Y REGISTER) AC=SSEVEN 
/SET AC TO SEVENS 

/CLEAR Y REGISTER 
/JREAD BUFFER 

/JTEST 
/G000 
/BAD 
JAC SHOULD EQUAL 8800 

/BAD AC CLEAR PULSE 

CY REGISTER) 
JAC EQUAL SEVENS 
/SET Y REGISTER 
/READ BUFFER 

/TEST 
476000 
/BAU 
JAC SHOULD EQUAL 7777 

/w#ILL CONVERT INSTRUCTION SETS THE FLAG 

AUCV+12 
UCA STALL 
tSZ STALL 
JMP ,wl 

SK AU 

HALT 

SCUPE 

/START 

/TIME FOR FLAG TO SET 

/SKIP ON DONE FLAG 
/JUONE FLAG NOT SET OR SKIP FAILED





WF] 

W452 

W455 

w4oa4 

w45D 

W496 

2 43/ 
G44) 

Ww 441 

“442 
w9445 

w444 

4440 
vw 449456 

vw49/7 

"i 

dol 
WI? 

“4a s 

y4o4 

i455 

W436 

w4o/ 

y4o,) 

viFol 

w 402 
0405 

65/4 

65$e 

22Se 

05/2 

o3S2 

741¢ 

4912 

4311 

05/4 

63/4 

032e 

4912 

65$2 

5245 

4911 

03/4 

63/4 
635$e 

5292 

o$51 

63/4 

o$Se 
52306 

uS$22 

741¢ 

4912 

4511 

/\% ST THAT 

Jut NERATE 

JvueS (CLeR) 

AUULV410 
SKAD 

JMP na | 

KAUC+1¢ 

SK ADU 

SKP 

MALT 
SCUPE 

AYUV+1Y 

AUUV4+14 
SK, R 

ral 

SK AU 

JMP ,@-1 
SCUPE 

AULVe1¢4 

AULCV410 
SKAU 

JMP ,o-1 

CLteR 

AULVeld 

SK AW 
JMP 1 
SKER 

KP 

HAL f 

SCUPE 

CLEAR ADCIP 

9/26/68 1/7:17,2¢3 PAGE 7 

(RADC) CLEARS VONE FLAG 

/START CONVERT TO SET FLAG 

/WAIT FOR FLAG 

/CLEAR FLAG 

/1S FLAG CLEARED 

/YES 

JNOe FLAG IS SET OR SKIP FAILED 

IIMING ERROR CONDITION 
/CONVERT 
/TWO ADCV SET tRROR CONDITION 

/SKIP ON gpRROR 

/tRROR NOT UP 

" FF 1) 

/SET ERROR CONUITION 

/WAIT FOR FLAG 
CLEAR ADCIP "KF" 

/CONVERT 
/SKIP ON FLAG 
JWAIT FOR FLAG 

/SKIP ON ERROR 

/NO ERROR 

J(CLER) VID NOT CLEAR ADCIP FF



Jw4o4 

«409 

« 4606 

wv 46/ 

w4/d 

w4/) 

w4/>D 

wis 

4/4 

w4/o 

W475 

4s / 

Idd 

Wi IT 

KCIVW2 

wIwW S 

~ou4 

Uv 2IW> 

rar he) 

“vod/ 

WIla 
£211 

JIle2 

cI1s 

w214 

WILD 

0216 

WPL] 

JI22d 

6351 

6522 

7414 

4912 

4911 

605604 
6 $44 
b3$ee 
4212 
6$3¢ 
22/9 
4511 

635 
632 

7410 

4912 

49911 

o$o4 
6 $64 

63S¢ 
3 $u/ 

65591 

6564 

6352 
9315 
6322 
7412 
4212 
4911 

Jor NERATL 

(CLER) 

(CLER) 

ULetR 

SKER 

SAP 

HALT 

SCUPE 

AULUV 

ADUV 

SALKR 

MALT 

SKA 

JMP e771 

SCUPE 

CLER 

SKER 

SKP 

HALT 

SCUPE 

AULV 
AULV 
SK AU 
JMP ,=1 
LLER 
AULV 
SK AU 
JMP .ol 
SKER 
SAP 
MALT 
SCUPE 

9/26/68 17317,.¢5 PAGE & 

JitsT FUR AUC TIMING ERROR 

/JCLEAR ERROR CONDITION 
/SKIP ON ERROR 

/eRROR CONDITION UP 

IIMING ERROR CONDITION 
/CONVERT 
/TWOADCV SET ERROR CONDITION 
JSKIP ON ERROR 

JERROR NOT UP 

CLEAR ERROR FLAG 
/CLEAR ERROR 
/SKIP ON ERROR 
/NO ERROR 
JERROR FLAG NOT CLEARED 

CLEAR aADCIP "FF" 

JSET ERROR CONDITION 

/JWAILT FOR FLAG 
CLEAR AVCIP "hE" 
/CONVERT 

/SKIP ON FLAG 

/wAIT FOR FLAG 
JSKIP ON ERROR 
/wWO ERROR 

/J(CLER) DID NOT CLEAR ADCIP Ft



wIdt 

uIed 

ures 

W724 

w22o 

WaPo 

¢ae¢/ 

wIdd 

wIsl 

vII32 

w29$ 

w 2584 

w2AdD 

L296 

iao/ 

W249 

WI4L 

w7242 

e245 

wr244 

v24> 

946 

wo4/ 

WIDd 

w2o1 

wIre 

woo3$ 

w204 

W202 
wo2>76 

Y2>/ 

“IoOA 

WI01 

w2o2 

w2o03 

0204 

Y209 

W266 

W207 

w2/0d 

w>/1 

02/2 

w2/3 

2/4 

6364 
63952 
5322 
J2ud 

6542 

143? 

Saue 
o“ul 
74120 

4912 
6au2 
7/9i/ 

UISLe 

4911 

6404 

6 S04 

6$5e 

9541 

159¢ 

$432 

OAt 
/4LA 

491i¢ 

o4W2 

7410 

w74/ 

4911 

lewd 

12S1 
6346 

0504 

633$82 

6 $00 

1$/1 

$302 

6401 

Javed 

6dwWe 

4912 

7419 

W572 

4511 

57/4 

W600 

9/26/68 1/317,25 PAGEL Y 

sstT vOwe ANDO TEST FOR INTERRUPT WITH &O INTERRUPT ENABLES 

AUCV 

SKAUD 

JMP ,ol 

CLA 

Ten 

}AU ,+7 

JCA 2 

Lon 

SKP 

HALT 

1Or 

SK 

27 

SCUPE 

Jot} tRRR FLAG AND TEST 

AUCY 
AULV 

SK AU 

JMP ,ol 

iAU ,+/7 

JUA 2 

LUN 

SKP 

HALT 

}Or 

SKP 

ited’) 

SCUPE 

/START CONVERT 

JWAILT FOR DONE FLAG 

/INHIBIT INTERRUPTS 

JINTERRUPT UP 

FOR INTERRUPT ®ITH WO INTERRUPT ENABLE 

/GENERATE ERROR FLAG 

JINTERRUPT UP 

/wILL DUNE FLAG RAISE AN INTERRUPT 

CLA 

1AU Kd100 

few OTEN 

AUUV 

SKAU 

JMP ,=l 

1AU ,*/7 

UCA 2 

LON 

NOP 

LOr 

HALT 

SKP 

2+1 

SCUPE 

JMP | .*1 

» l/7+1 

JENABLE ADC INTERRUPT 

/JSTART CONVERT 

/JwAIT FOR FLAG 

/VONE FLAG DIO NOT RAISE INTERRUPT
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Si
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Se
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RR
 

yoy: 

i446 

048496 

$04 

O$0% 

OS$S$2 

Deuce 

1?is 
Siege 

ogi L 

/ Oe “A 

Saw 

4512 
sid 

jee 
$21 

“oli 

t Soe 

L745 

6 4o0/ 

elerh 

S?eédl 
e892 

491¢ 

49i1 

oSo1 

o $092 

6¢ Sas 

eiwos 

521 

0352 
4912 

5 $22 

491¢ 

4511 

6 $62 

6.$// 

2106 
9242 

6352 

4912 

4911 

9/26/68 1/317,¢8 PAGE id 

ULA 

1A KU2OE 

Z1tW UTEN 

AULV 

AULV 

SK AU 
JMP =i 

hAU .+/7 

JCA 2 

AUN 

VOPR 

{Or 

mAL i 

SAP 

ood 

CLERK 

SCUPE 

/“ICRU PRUGLRAMELUD [UT 
NXAUC 

LeLA CMA 

LCMX kKAUC AYCYV 

Is¢ STALL 

JMP ,-1 

DK AU 

“ALT 

SCUPRE 

FIMING ERRUK FLAG 
wLER 

ILCMx aDLy 

!UMX ADLUV 

ISé¢ STALL 
JMP lol 

SA AU 
HAL] 

DYKE 

AALT 

SCUPE 

AAUL 

ACMX RAUL A)DCV 

IS@ STALL 
JMP ,@l1 

SKAU 

HALT 

DCUPE 

Jaitlh TIMING ERROR RAISE AN INTERRUPT 

JNO INTERRUPT 

/JCLEAR DONE 

JING MUX» READ BUPFER, COwVERT 

SKIP ON DONE 
JUONFE FLAG NOT SET 

JUONE FLAG NOT SET 

JNO TIMING ERROR FLAG 

SET MUX, READ BUFFER, CONVERI 

/UONE FLAG NOT SET
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/StT TIMING ERROR FLAG 

W097 6354 CLER 

Y5dd 6377 ACMX RAUC ADCY /SET MUXs READ BUFFER, CONVERT 

YOD1 63575 ACMX ADCV 

Y5a2 216 [SZ STaLL 

W995 52d2e JMP ,-4 

Y994 6342 SK AU /SKIP ON DONE 

W552 412 HALT /JUONE NO SET 

W656 6322 SKER /SKIP ON ERROR 

J597 4712 HALT JERROR SHOULD SE UP 

¥5640 4511 SCUPE



‘. fis a 

i206 
Lass 

fh 4e6 

a oat D 

3294 

oa) 

4I1e 

C324 

4911 

e¢.$21 

Jéus 

Liga 

Oo $4% 

21lwo 

QP 1/¢: 

O$¢e¢ 

4917 

oil 

6394 

(44) 

> $n 4 

¢é 354 

6541 

41a 

g7l1e 

4911 

OoS41 
9316s 

Lesd 

6546 

1326 

SAEZ? 

Ofc} 

Véve 

odWe 

4212 

7410 

6/29 

6554 

4911 

fie ST 

/\irsdt 

Jt -AtbLE 

fi: >T 

Ali 

Jeter 

9/26/68 1/317.51 PAGE 12 

USENG 2C CLOCK CONVERTING + INTERRUPT 

KC CLUCK 

LULA 

[AU <#002 
cTleN UTEN 

Is¢ STALL 

JMP ,@=1 

DARK 

mAL 

ULRK 

a CUPE 

JKC 

/iilu 

fil 

tunr Ago TIMING ERROR 

LLtr 

ULLA 

}AU K¢edéd 

elen OQTtN 

loz sTALL 

JUMP el 

SALR 

4aAL T 

SUCUPE 

XC CLOCK ANU SKIP ON FLAG 

/TURN OO RC CLOCK 

CLOCK FLAG SHOULD HE oF T 

NOT SKYRP ON REO CLOCK FLA 

WO CLOCK Aw FLAG 

JSKIP ON ARC TIMING ERROR 

/tRn 

ARC 

OR SHOULD tk SET 

TIME ANY SET FOR MIN 

CLLrAN RU CLOCK INSTRUCTION 

veLAK 

DARK 

JIMP .e-1 

UL AK 

DARK 

SKP 

nm AL I 

SUUPE 

RU CLUCK RAYTSE AN 

DARK 

JMP ,-1 
}AU KSdwc 

eTenw OTEN 

IAD ,*/ 

JCA 2 

IUN 

NUP 

1UF 

qAL | 

SAP 

er7l 

LL AA 

SCUPE. 

/CLe 

JOYN 

JK I 

/CLE 

INTE 

/wa| 

ARC 

/SHU 

JNO 

AR RC CLUCK AND FLAG 

C AN CLOCK 

PON RC CLiCK 

AR gly NOT wORK 

RRUF T 

T FOR RC CLOCK FLAG 

CLOCK INTERRUPT ENARLE ON 

ULQ INTERRUPT HERE 

INTERRUPT
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JaiLL RE CLOCK SET ADC DONE FLAG 

gé/$1 e854 CLK 

w/e 60$41 DARK 

y/94 6$d4 LLRK 

w/S? 6541 SARK JSKIP ON RC FLAG 

wl$6 %309D JMP ,ol JWAIT FOR RC FLAG 

b/S/ 2106 1S¢@ STALL 

é/4A 935/ JMP ol sADC VONE SHOULD BE SET 

“w/41 63582 SKAD ysk1P ON AUC DONE 

v/42 4912 HAL | yaADC LONE NOT SET 

“v/4$ 4911 sCUPE 

JELtaAR RL CLOCK ANU TEST FOR NO SKIP 

vo 144 Jcwd CLA. 

y/499 O0384¢ £i,EN JYURN LOOK Off 

E146 65454 LRA Jol aL cK tLaG 

w/4/ 2146 ISé@ STALL 

wl/od 5$4/ JMP wel 

w/ Dl 0541 
SKRK JSKIP ON RC CLOCK 

wld 744,49 
SKF 

w/25 412 HALT /JCLOCK SHOULD be OFF 

w/24 4911 - SCUPE 

ytesT RE CLOCK (CONE ETGHT SPEED) 

wloo 7266 CLA 

i/96 14843 TAU K4002 

wp/o/ 6546 #TeN UTEN /SLOW SPEED RC CLOCK ENABLE 

c/od 6354 LL NK /CLEAR RC CLOCK FLAG 

w/ol 6541 SARK SKIP ON RC FLAG 

eloe 74L¢e SKP 

b/605 4o12 4ALT RC FLAG SET TOO SOON 

w/04 2306 lSé STALL 

uloo 5364 JMP ol WAIT FOR FLAG TO SET 

w/06 6341 SKRK 7SKIP ON RC FLAG 

w/o/ 4512 HALT JFLAG NOT SET 

w//o 4211 SCUPE 

wlll 57/2 JMP [| .*1 

w/e 14d » Ll/Jel 

Laced # 17/7+1 

JT¥eST THAT RC CLOCK GENERATES INTERRUPTS 

100d 7300 
UPR 

146¢1 7200 CLA 

1002 14051 }AU K10b2 RC INTERRUPTS AND RC TIMING 

1003 6346 2TtN OTEN 

1404 216 1S¢@ STALL 

tdWw>o 37204 JMP ,o1 

10606 1219 TAU ,*7 

1007 $d02 UCA 2 

14011 1360 
UPR 

1012 6232 
1 Or 

1413 4512 HALT ZNO INTERRUPT 

10614 7412 
SKP 

14d1> 12814 eel 

1416 6351 
LCLER
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1d1/ =6354 ULAA 

14¢d 4511 >CUPE



joudl 

1deed 

1423 
1024 

te? 
1025 
ldc/ 
1452 

S1LWo 

216 

29226 

4212 

5940 

o521 

o2¢e 

4911 

/1EST USING 

PAUSE 

UCA STALL 
YSé STALL 
JMP ,+3 
HALT 
JMP 443 
SKXK 
JMP ,-5 
SCUPE 

9/26/68 17317,58 PAGE 14 

CRYSTAL CLOCK TO SET FLAG 

JFLAG SHOULD BE SET 150 USEC 

JCRYSTAL CLOCK FLAG NOT SET 

JSKIP ON CRYSTAL FLAG 

/NOT SET





1451 
140$2 
14353 
1454 
19359 

1456 
10357 

1040 

19041 

1442 

1445 
1094 

1049 

1045 

1947 

1096 

lyol 

1d3d2 

1oo$ 

1434 
19322 
1936 
149/ 
14604 
1461 
1462 
14653 
1464 
1469 
1466 

1067 
14/2 
14/4 
10/2 
10/3 
10/4 
1675 
10/6 
10/7 
1102 
1101 
1102 
1105 
114 

1109 
1106 
1107 

0392 

0$21 

92S¢ 

6352 

6$21 

410 

4o1¢ 

431i1 

0352 

6$21 

2242 

6552 

21iwo 

21leo 

clwd 

6521 

7419 

$512 

49911 

6552 

6$21 

22953 

6$5¢ 

Ld2Z2 

$1w6 

21wv6o 

2262 

6$21 

4912 
4911 

7200 

1225 

6346 
21c6 

52/2 

1363 

$302 
6901 
7 dvd 
6002 
4512 

7419 
1104 
4511 

7124 
6346 
6351 

/TAPE 2 

9/26/68 1/7:17,59 PAGE 15 

/ClLEAR CRYSTAL CLOCK FLAG WITH "LOT" 

UL AK 

SK XK 
JMP ,=1 

CLXK 
SAXK 

SKP 

HAL T 

SCUPE 
/\tST THAl FLAG UOES NOT SET TOO SOON 

UL XK 

DAK XK 

JMP ,-1 
UL XK 

tSé STALL 

Isé STALL 

ISé STALL 

SKXK 

SKP 

HALT 

SCUPE 

/SYNC ON CLOCK 

/FLAG SET TOO SOON 

JIEST THAT FLAG DOES NOT TAKE TOO LONG TO SET 

CLXK 

SAXK 

JMP ,-1 

CL XK 

}AU KMO043 

UVCA STALL 

{sé STALL 

JMP ,-1 

OAXK 

HALT 
SCOPE 

SYNC ON CLOCK 

JCLEAR XTAL CLOCK FLAG 

198 MICRO SEC 

JSKIP ON XTAL CLOCK FLAG 

JXTAL CLOCK FL TAKES TOO LONG 

JwiLL CRYSTAL CLOCK GENERATE AN INTERRUPT 

CLA 
TAU K0400 

2TeN OTEN 

ISZ@ STALL 

JMP ,-l 

}AU ,*7 

UCA 2 

1QN 

NOP 

1Qr 

HALT 

SKP 

9+ 

SCOPE 

Jost Tl CHANNEL FLAG 

STL RAL 

OUTtN 2ZTEN 

XRIN 

/ENABLE XTAL CLOCK INTERRUPT 

/XTAL CLOCK FLAG SHOULD BE SET 

/INTERRUPT ON 
/SHOULD INTERRUPT HERE 

JNO XTAL INTERRUPT UP 

/0@61 TO Al 
SET CHANNEL FLAG 
/SENSE REGISTER TO AC



111¢ 
1111 
1112 
11lis 

sud 

G91¢ 

P2008 
+11 

SMA 

Ha | 

uLA 

SCUPE 

9/26/68 1/:17,44 

JAC SHONULU= 4ude: 

/oll NOT StT 

PAGE
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JCLEAR XTAL FLAG ANN TEST FOR NO INTERRUPT WITH ENABLE UP 

1114 o3de UL XK /JCLEAR CRYSTAL CLOCK FLAG 

111> 1524 }AU ,*7 

14116 $dt2 UVCA 2 

1117 od¢1 LON 

1124 7/414 SKP 

1121 4512 HALT /ZINTERRUPT UP 

1l22 bdve 1Qr 

11235 7412 SKP 

11¢4 a1idi ak) 

112> 4511 SCUPE 

1126 1056 TAU KOOS4 

tiezg/ 63/71 ACMX /JMULTIPLEXER CHANNEL 54 

J\EST THAT DISPLAY COMMANDS DO NOT NTERFERE WITH A/D CONVERSIONS 

yTHIS TEST ASSUMES THAT CHANNEL 34 1S SELECTED AND THAT 

MAND THAT A FIXED NON ZERO VOLTAGE IS SUPPLIED TO CHANNEL 34 

115d 6364 ADCV JSTART CONVERSION 

1151 7066 NOP 

11$2 730d NOP JCONVERSION IN PROGRESS 

1153 6311 UVYC /THIS INSTRUCTION SHOULD BE INHIBITED 

1154 64562 _ RAUC JIF ZERO (OYC) NOT INHIBITED 

1152 7/452 | SNA /\Est 

1186 43912 HALT JOYC WAS NOT INHIBITED AND CLEARED CONVERTER 

11is7 4211 SCOPE





6564 
603$S$2 

5341 

1240 

6312 
6562 

7d¢61 
7494 

°4912 

4511 

7244 

0 $64 

OS$02 

6352 

7410 

4912 

4711 

6564 

65$2 

9562 

6$01 

65$2 

4912 

4011 

116 
W357 
6346 
216 

93/0 
9/7/76 
12d 
1200 
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JIEST DYL IS INHIBITED DURING A/D CONVERSIONS-CH $34 SET TO HALF POSITIVE SCALI 

#, L7/+i1 

AUCYV /JSTART CONVERSION 
SK AU 

JMP ,m1 /JWAIT FOR FLAG . 
CLA CMA 4AC87777 

UYL J(OYL) SHOULD bE INHIBITED UNTILL RADC 

RAUC J\F AC27777 OYL NOT INHIBITED 

[AU 

DNA /TEST AC NOT EQUAL 7777 
HALT /UYL NOT INHIBITED 

SCUPE /CHANNEL 34 SHOULU HAVE A NON Z4ERO VOLTAGE 

JIEST THAT (DOXL) IS INHIBITED OURING A/D CONVERSION 

CLA CMA JACSSEVEN 

ALDCYV /START CONVERSION 

UXL /YSHOULD BE INHIBITED AN NOT LOAD "X" WITH SEVENS 

DKAL JIF "x" IS LOADED, DONE WILL SET TOO SOON 

SKP 

HAL] /UONE SET TO00 SOON 

SCUPE 

JIEST THAT OXC JS INHIBITED BETWEEN CADCV) AND (RADC) 

AUDUV 7START CONVERSION 
SKAU 
JMP ,=-1 /WAIT FOR FLAG 
Ux J"DXC" SHOULD KE INHIBITED 

SKAD JIF NOT INHIBITED WILL CLEAR ADC FLAG 

HAL] /UXC CLEARED DONE 

SCUPE 

/IHIS RUUTINE IS FOR SCOPEING RELAY ENABLES R1, R2 AND R4 

TAU STALL 
ANY c 22/0 

ZTEN OTEN 
ISé STALL 

JMP 274 

JMP |] (+1 
» 1l/7ei



Leud 

Leul 
Lew? 

12u3 

1eéwus4 

leur 

L2ZvJo 

led/ 

Lela 

Lleil 

1212 

12i5 

1214 
1<19 

pel 

L2Z1i/ 

1leco6 

igedl 

Lede 

1225 

L2e4 

12292 

1226 

léd/ 

Leod 

1éol 

lése 

1233 

12954 

l¢5o2 

1256 

Les/ 

1246 

1241 

1é4e2 

12453 

1244 

1240 

1246 

1249/ 

125d 

1291 

1252 

12335 
1254 

1¢55 

1256 

1239/7 

1260 

12ol 

1262 

1263 

12604 

/ewe 

144% 

0345 

$16 

63594 

034i 

O20 

6354 

ein 

654) 

221 

114 

SAED 

S1eb 

é$54 

6441 

9217 

6554 

clro 

6$41 

22é2¢ 

11uvo 

4/44. 

12> 

1494 

27241 

4040 . 

74590 

2241 

JAel 

1A496 

1440 

4ole 
4911 

Jue 

Less 

6346 

S16 

oO454 

0541 

524/ 

6354 

elwo 

6341 

529¢ 

116 

SALE 

5106 

6354 

6341 

5261 

6554 

cleo 

9/26/68 1/7:17,46 

JIEST RCE CLUCK SLOW (ONE EIGHT SPEED) 
RUXs 

wUklLs, 

UCLA 

1AU K4002 

few UTE 

UCA STALL 

CLERK 

DARA 

JMP ,-1 

CLARK 

1S2¢ STALL 

SARK 

JMP ,22 

1AU STALL. 

WOA SLI 

—UCA STALL 
ULWK 

DANK 

JMP ol 

ULAR A 

IS¢ STALL 

SARK 

JMP ,7e 

}AU STALL 

Lya 

[AJ SLI 

>NA 

JMP REX1 

CMA 

SNA 

IMP ROX 

LAL ; 
usa 

arta 

HAL | 

SCUPE 

/EQUAL 

/MINUS ONE 

/PLUS ONE 

/ILST RU CLOCK Fast 
LLA 

TAU Kudo? 

Z1tN OTEN 

UCA STALL 

CL rth 

DARK 

JMP ,=1 

CLARK 

IS¢ STALL 

SARK 

JMP ,=-2 

TAU STALL 

UCA FTL 

UCA STALL 

CLARK 

DARK 

JMP ,o1 

CL RK 

lof STALL 

PAGE 15
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1205 6541 SKRK 
1¢06 5264 JMP ,=-2 
1¢6/ 116 TAU STALL 

12/2 72841 LIA 

1e/1 1826 }AU FTL 
12/2 /4d60 SNA 

12/3 9305 JMP RCX2 /tE QUAL 

12/49) 73460 CMA 

12/o 6/450 SNA 

12/6 53085 JMP RCX2 /JMINUS ONE 
12/7 7dwl LAC : 
Lsdd 7646 CMA 
1$0i 14446 SZA /ZPLUS ONE 

1$w2 4512 HALT 
13503 4511 | REX2s SCUPE 

vie ST FAST--SLOW RATIO OF RC CLOCK 

13564 73d CLA CLL /I1F THIS TEST FAILS 

1505 12¢25 TAU SL1 /JRATIO OF CLOCK IS 

1$5W¥6 7110 RAR CLL /NOT 8 TO 1 

1$¥7 711¢ RAR CLL 
1$1d 7110 RAR CLL 
1$11 72841 _ CIA 
1$12 1426 , TAU FT1 
1315 74508 SNA 

1314 5$24 JMP 2CXS 

1$19 7240 CMA 
1$15 7458 © SNA 
1317 5$24 JMP RCXS 
152d 721 LAC 
1$21 72946 CMA 
1s22. 446 SZA 
1$23 4512 HALT JRATIO NOT 8 TO 1 

1924 4511 REXS, SCUPE /THIS IS NOT TRUE 
1325 6342 £T&N /CLEAR ENABLES 
1526 6354 CLRK /CLEAR RC FLAG 

1$27 57S$% JMP J «td JUSES DISPLAY TO CHECK ICMX 

1553 142 CHIST / INSTRUCTION
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JSELECT MUX WITH SWITCHS, DISPLAY CONVERTED VALUE IN AC 

1$$1 43420 CUNS, JMS CON1 

1352 4358 yMS CON2 

1$$$ 5551 JMP ,=2 

1554 4342 JMS CON1 /USE ACMX, RADC, ADCV 

L350 9354 JMP ,o-i . 

15$6 4553 JMS CON2 /USE ICMX RADXC AUCV 

1$3$/ 53356 JMP ,oi 

JUISPLAY CONVERTER VALUE IN AC, SW REGISTER 7-11 SELECT MUX 

134d /dWvv CUnwdLs NQP . 

1541 7/504 LADS 

15842 o$/> ACMX ADCV 

15435 6362 RAVC 

134949 632 SKAU 

1345 53544 JMP ,=-1 

1546 216 IS¢@ STALL 

154/ 5546 JMP ii 

13594 2106 [sé STALL 

1$d1 535d JMP ,-l1 

1392 5/46 JMP I CONY 

1395 /600 _ CUM. NUP 

13594 7604 LAS 

1$9> 1356 \AU K777/ /MINUS ONE 

13596 63/1 ACMX 

135/ 6361 1CMxX 

1508 6464 : AUL, 

15601 6362 RKAUC 

1302 6332 SKAD 

130$ 5d$62 JMP ,-1 

1564 2106 13,4 STALL 

1$0> 44504 JMP ,-1 

1306 216 1Sé STALL 

1507 5366 | JMP ,-1 

13/d 4758 JMP [ CON2 

15/1 5772 JMP I ,+1 

13/2 14020 » L/A7e+L
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14va #e 17/741 

JIEST FOR NUMBER OF CHANNELS ON MULTIPLEXER 

14d 72v0 CATST, LA 
14¥1 o3d/ UCA MUXNUM /CHANNEL ZERO 

1402 O$/1 ACMX 

1900S 6364 AUCV /ZFIRST CONVERT 

1404 63$2¢ SK AU 

14w> d204 JMP ol 

1405 6367 ICMX RAUC ADCV /SECONU CONVERT FIRST READ 

19¢/7 $d6e UCA CTEMA 

1414 6382 CuIST2, SKAU 

19411 5210 JMP .o-l 

1412 63$6/ ICMX, RAUC ADCV 7$RD CONVERT 2N0D READ 

1915 <¢dad5/ IS2@ MUXNUM 

1914 $d/7%8 UCA BAD 

1915 14d/¢ TAU BAD 

19416 7841 CIA 

19417 4120862 TAU CTEMA /FIRST READ 

19429 /654 SNA CLA 

194¢1 5241 JMP CHTSTL 

1922 1dse 1AU BAD 

192$ 73424 UMA 

19424 1062 }AU CTEMA /FIRST READ 

19429 /659 SNA CLA 

1926 5241 JMP GHTST1 

1927 1é62 1AU CTEMA 

19Sd 104 
CMA 

1491 13/0 TAU BAD 

1952 /6d¢d SNA CLA / 

1405 52109 JMP CHIST2 /JTEST THE REST 

1454 1365/7 TAU MUXNUM JNOT EQUAL */7- 172 LSB 

19$5 7041 CyA JCHANNEL 

19456 11/7 TAU KGN40 JEQUAL TO MAXIMUM 

19457 7542 SZA CLA 

1998 5214 JMP CHTST?2 JNO=-NOT 46 

1441 124352 CnHTIST1, TAU KMOU28 
1442 °$106 UCA STALL 

1949$ 4917 JMS | XTEXTB /SAME VALUE IN X ICMX 

14999 21W6 ISé STALL 

1949 5243 JMP ,72 

1946 4511 
SCUPE



14947 
14504 

1951 

14952 

149953 

14954 

1492 

19436 

1499/7 

1460 

1401 

1462 

1963 

1404 

14092 

19606 

1407 

14/38 

1494/1 

19/2 

149/75 

19/4 
149/92 

14/6 

1977 

193W0d 

13901 

12v2 

12325 

139”4 

19405 

132W6 
1207 

151d 

1911 

13912 
13215 
12914 
13915 

1916 

1231/7 

229 
221 

13222 
13923 
13224 

1225 

1240 

6354 

720d 

2ilwd 

5252 

216 

9254 

0351 

14406 

4312 
7240 

0594 

4211 

6554 

1441 

6346 

1365 

$a02 
$106 

6801 

0$15 

7300 

7800 

7d01 

cgiw6 

9273 

2505 

4912 

63K2 

7410 

1oW2 

6342 

12490 

0354 
4511 

6554 
6351 
12354 
6346 
6341 
5316 
6364 
6354 
6322 
4512 
6342 
6352 
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JIEST CONTINGENCY REGISTER WAIT 56 MILL SEC 

/itT Si, 
/vaALUt UF 
/VALUt OF 

VALI: 

SLOPE 

CLA CMA 
XRCL 
CLA 
ISé@ STALL 
JMP ,eL 
ISé¢ STALL 
JMP ,el 
XRIN 
SZA 
HALT 
CLA UMA 
x REL 
SUUPE 
CLRK | 

/CLEAR CONTINGENCY CHANNEL 

/WAIT 36 MSEC FOR 
JEXTERNAL STIMULUS 

/REAN CHANNELS 
/JTEST FOR ZERO 

ZEXTERNAL STIMULUS WAS APPLIED 

/CLEAR CHANNELS 

S2, OR S83 TRIGGER EXTERNAL INTERRUPT 

TAD K1004 
ZTeEN OTEN 

TAU VALL 
UCA 2 

WUCA STALL 

ION 

VYC DYL 

NUP 

NOP 

LAC 

1Sé@ STALL 

JMP ,-5 

JMP ,t+2 

AALT 

LUr 

SKP 

,v7d 

Z1EN 

CLA CMA 

XRCL 

Y REGISTER CONSTANTLY INCREASING 

Y REGISTER IN AC IF INTERRUPT OCCUR 

JEXTERNAL INTERRUP ENABLE 

/SELECT ENABLES 

JINTERRUPT RETURN 

/JEQUAL (Y REGISTER) 

JINTERRUPT ON 

JLOAN Y REGISTER 

JTIME FOR INTERRUPT 

JINCREMENT (CY VALUE) 
JUONE ALL VALUES 

/NO 
JYES -- TURN INTERRUPT OFF 

JZINTERRUPT OCCURED, ACF(YREGISTER) 

JCLEAR CONTINGENCY CHANNEL 

/TEST THAT RG CLOCK DOES NOT INHIBIT ADCY 

SEP 11,1968 /tCO 

CLRK 

CLER 

TAU K2002 

Z#ITe&N OTEN 

SKRK 

JMP 27i 

AUCYV 
CLARK 

SKER 

HALT 

TEN 
SKAD 

/CLER Cy AND CM 
“RC CLOCK INITIATE CONVERT 

/WAYT FOR FLAG 
/NOW 00 A ADCV, GENERATE ERROR 
/CLEAR CLOCK FLAG 

/SKJP ON ERROR 
JERROR NOT UP



1926 

1392/ 

123d 

139351 

12382 

13993 

12354 

129359 

13736 

1257 

1940 

1241 

13942 

. 1945 

1244 
1249 

1346 

2325 
6354 
6$6¢ 
4911 
6351 
6542 

7209 

1715 

74403 

49516 

$215 

/5€4 

/36 

710 

2721 

5746 
W245 
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JMP ol /WAIT FOR FLAG 

CLIK 
RAUC 
SCUPE 
CLER 

27 

/UCR»LP AT END 

/CLEAR A/D FLAG 

OF PASS IF ERROR 

ULA 

TAU IT xT yYPe /TEST FLAG 

a eA 
JMS [| XORLF /JCRLF TO TTY 
UCA I XTYPE. /CLEAR FLAG 

LAS 
RIL 
SPA CLA 
JMP [ XSWTCH /TO DISPLAY TEST 

JMP I ,*1 /LOUP ON INSTRUCTION TEST 

LOUPA





15vd 

16501 
15W¥2 
165 
16v4 
16%@>5 
166 
1607 

1514 
1911 
1512 
1515 
1514 

1615 
1516 
1517 

1623 

1621 
1622 
1623 
1624 
1625 
1926 
1602/7 
165d 
1651 
1652 

1653 
16354 
1659 
1556 
1957 
1944 
1641 

1400 

74062 

6551 

1460 

3164 

1344 

$12 
4515 

dao/ 

1639 

16$9 

4454 

4945 

W4il 

01/7 

1617 

2$24 

liws 

4322 

2016 

1611 

1507 

494585 

23¢1 
1505 

4826 

0114 

25> 

4011 

1642 

$350 

4411 

¥$15 

$dud 

5600 

#. 17/421 

TexTh, 

TeEXIB1, 

XX 

CLER 
TAU 
UCA 
TAU 
UCA 
JMS 
MUXN 
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KOB0S 
CRXL 
Kd015 
CHYL 
I XSIXTy 

UM 

TexTBI 
TeX] 

JIMS 

4949 
2411 
010/ 
1617 
2524 

1105 
4022 
2516 

1611 
1607] 

4543$ 

2501 
1905 
4026 

0114 
2505 

4011 
1640 
5050 

4411 
0$15 

5000 

JMP 

B1 
I MSSG JUISPLAY OUTPUT 

JUTAGNOSTIC RUNNING 

SSA 
/ME 
/SPACE V 
JAL 
/UE 

SPACE | 
JN SPACE 
sXX 
4\C 
sMX 

1 TeEXTB



1542 

1943 

1944 
16045 

1546 

1947 

1952 

1551 

1552 
1558 

15954 

1995 
1696 

‘4169/7 

1064 

1561 
1962 

1963 

1964 

1569 

1666 

1096/7 

16/0 

16/1 

10/2 

16/3 

1607/4 

16/5 

10/6 

15/7 

1/2 

i/el 

1/W2 

1/3 

1/4 

1/65 

1/706 

1/07 

1/10 

1/11 
1/12 

1/13 
1/14 
1/15 

1/16 
1/717 

1720 

1/21 

142 

1300 

700 

/200 

1542 

3271 
5652 

VIVd 

1654 

5245 

1651 

0327 
5322 

1651 

0550 

$523 

1651 

WS5S1 

53524 

1651 

05352 

5325 

1324 

71ile 

7416 

is$2> 

7d12 

73180 

1526 

$324 

"22492 
4252 
1524 
$651 
1525 
7304 

' 7306 

1S22 
1526 
$525 

2242 
4252 
1525 
5651 
1355 
5252 
2242 

9642 

SIXTY, HL | 
NOP 
NOP 
UCLA 

TAU 
UCA 

JMP 

9/26/68 17317,54 

1 74 

»*2 

I «+2 
”) 
SIXTY¢t2 
JMP 

TAU 
ANU 
CA, 

TAU 
ANU 
UCA 
TAU 
ANU 
UCA 
TAU 
ANU 
UCA 
TAU 
RTR 
RAR 
ny 
KTR 
RAR 

TAU 
UCA 
1Sé 
JMS 
TAU 
UCA 
TAU 
RAL 
RTL 
TAU 
TAU 
UCA 
Sz 
JMS 
TAU 
DCA 
1AU 
DCA 
Ise 
JMP 

SIXTY¢3 

1 SIXTY+7 
KOO07 
MASKA 
1 SIXTY+7 
K20/0 

MASKB 
1 SIXTY+¢7 
KO700 

MASKC 
I] SIXTY*7 
K/7400 

MASKU 
MASKC 

CLL 

MASK() 

MASKDel 

MASKC 

SIXTY 

SIXTYety 
MASKC 
1 SIXTY+7 
MASKB 

MASKA 

MASKUel 

MASKO 
SIXTY 
SIXTY eq 
MASKD 
1 SIXTYe7 
S1x12 
SIXTY+12 
SIXTY 

I SIXTY 

PAGE 24 

/JSTORE INIT NEXT TIME 

/ADDRESS OF OPERAND 

ZADURESS OPERAND 
/CHANGING REFERENCE (P) 

JAC (OPERAND) 

/QO0OX 
7AC (OPERAND) 

/O0X 
7AC (OPERAND) 

0X80 

ZAC (OPERAND) 

/, 080 
/8X@e 

40X00 RSS OBXB 
/X0X@ 

/XO@XO RSS OXUX 
7JTEMP STORAGE 

/INCREMENT FOR STORAGE 

/FIND STORAGE ADDRESS 
46X6X 

/STORE OPERAND AS SPECIFIED 
/OB0XO 

/0OXB SLS BxBB 
JOXBV*NGBX=SBXOX 

SOXOX+606826X6X 
TEMP STORAGE ADORESS 

/INCREMENT FOR STORAGE 
JEIND STORAGE ADORESS 

46X6X 

/JSTORE OPERAND AS SECIFIED 
HOUSE KEEPING 

/INCREMENT FOR RETURN 

/RE TURN



1/22 

1/23 
1/24 
1/25 
1/26 
1/27 

1/50 

1/S1 
1/382 
1/3S3$ 

WdU0 

VdK~0 

VIN 
dvd 
6400 
0d07 
WO/A 
W700 
7208 
1654 

MASKA, 

MASKB> 

MASKC. 

MASKD, 

KGi07 » 
KoWd/Os 

wKul0Os 

K/300 > 

S1xX12, 

/00 
SIXTY+1e2 

9/26/68 1/:317,56 PAGE 25



#. 17/+21 

SwTCH, 

KEYS» 

EALCUT» 

LUIAG» 

RUIAG>, 

ANOLE >» 

LAS 
CLL 

DPA 
JMP 
LAS 
ANU 
SZA 
JMP 
JMP 

STUL 

ULUL 
JMS 
JMP 

STUR 

VRUL 
JMS 
JMP 

CLA 
UXU 
UYU 
TAU 
UCA 
TAU 
UXU 
ISz 
JMP 

9/26/68 17317,97 

RAL 

SPA 

LUIAG 

SPA 

RDIAG 

CML 
SPA CLA 
ANGLE 
XBOX 

KQ600 

RTL 

K63524 

EXECUT 

RTL 

CLA 
SWTCH 

KO040 
CLA 
I XINTS 
I KEYS 

KEYS 
LDIAG 

PAGE 26 

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

JHE WANTS LEFT DIAGONAL 

/HE WANTS RIGHT OIAGONAL 

/HE WANTS THE ANGLE 

/SAVE ITENSITY BITS 

MOVE TO AC 19° 11 

/ 
/AUD BASIC I10T TO BITS . 
STORE 

/JEXECUTE 
/GET SWITCHES 

/JSHALL WE REPEAT 

/NO 

/YES 
sLEFT DIAGONAL SUBROUTINE 

SET TOO UPPER LEFT 
/JURAW LEFT DIAGONAL LINE 

/cCHECK THE KEYS 
/REDRAW 

/SET TOO UPPER RIGHT 
/DRAW RIGHT DIAGONAL LINE 

/CHECK THE KEYS 
/REDRAW 

/CLEAR X 
/CLEAR Y 

/SET COUNTER 

/DRAW 
/OONE YET 

/NO



2060 

2461 

2dbo2 

2963 

24604 

2009 

2066 

2d0/ 

2dO/a 

20/1 
20/2 
24/8 
25/4 

20/5 
20/6 
26/7 

2lwd 
2101 
cle 
2105 
2104 
215 
216 

21b/ 
211d 
2111 

2112 
2115 

2114 
2115 

7306 
1142 
$145 
1142 
6317 

2145 
9263 
$215 
524/ 

4316 
4525 
11358 
6303 
5154 
4526 
4356 
4525 
6313 
$1592 

4950 
4$26 
95238 
4922 
4524 
4326 
4527 
4356 
45S 

42129 

52/1 

XdS0OX, 
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CLA CLL 
TAU M200 

VLA COUNT 
TAU Pe 
UVYC ODYL DIS 
1SZ COUNT 
JMP .=3 
JMS KEYS 
JMP ANGLE 

STLL 
UVLT 
TAD K37/ 
UX DXL 
UCA XPOSR 
UVL 
97LR 
UVLT 

VYC OYL 
UCA YPOSR 

YALL 
STUL 
JLUL 
STUR 

VRUL 

STUL 

VAL 

STLR 
UALL 

JMS KEYS 
JMP XBOX 

/SET UP COUNTER 

/ORAW 

/UONE YET 
JEXIT 
/REDRAW



2116 
2111/7 

2led 
2lel 
2iee2 
Z21es 

2124 
2125 
2126 
2le/ 

2158 
215i 
21se2 
2153 
2154 
2159 
2156 
21s/ 

2140 
2141 
2142 
2143 
2144 
2149 
2146 
21947 
2150 
2151 
élse 
2155 
2154 

2155 
2156 

2157 
2160 
2161 
2162 
2163 

vIv0 
7300 

6305 
51354 
1156 
6315 

$159 
5716 
VdU0 
7300 

6341 
31354 
11553 
63153 

5159 
9726 
VINA 
7360 

1156 
6315 
$1595 
1157 
6305 
5154 
9736 
B08 
7300 
1157 
6305 
5154 
1153 
6315 
$1595 

574/ 
0300 
1141 
$145 
1155 

SILLS» 

STULS» 

STLRS>» 

STURS >» 

DVLTS» 

CLA 

UXC 
UCA 
1AD 
VYC 

UCA 
JMP 

CLA 

UxC 

9/26/68 17318,18 

CLL 
OXL, 
XPOSR 
K40G 

DYL 
YPOSR 

I STLLS 

CLL 

JCA XPOSR 
TAD 
DYC 
UCA 
JMP 

CLA 

}AD 
VYC 
UCA 

1a0 
UXC 
UCA 
JMP 

0 

K377 
DYL 

YPOSR 
I STULS 

CLL 
K40Q 
DYL 
YPOSR 
K/77 
DXL 
XPOSR 
I STLRS 

CLA CLL 
}AU 

UXC 
UCA 
TAD 

K777 

OXL 
XPOSR 
KS77 

UYC DYL 
UCA YPOSR 

JMP 
0 

I STURS 

TAU M480 
VCA COUNT 

TAD YPOSR 

PAGE 28 

TO 0480



2164 
2165 
2166 
2167 

2170 

21/1 

220d 
2eWl 
2202 

2203 
2204 

2205 
2206 
2207 

2210 
2211 

2212 

2215 
2214 
2215 
2216 
2247 
2220 

2221 
2222 
2225 

1142 
6317 
2145 
2564 

7300 
9760 
4316 
4326 
4356 

2200 

0200 
1141 
5145 

1155 
1352 
6351/7 
2145 
9204 
7300 
39608 

0300 

1141 
$143 
1154 
1146 
6307 
2143 
9216 
7300 
9612 
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[AD Pe 
VYC DY OFS 
1S2@ COUNT 

JMP #3 
Cha CLL 

JMP | OVLTS 
STLLEUMS SILLS 
STUL=UMS SIULS 
STLREIMS STILRS 

#, 17/+1 

UVLBS, 

DHLRSs 

4) 
TAU M400 

DCA COUNT 

}AD YPOSR 
TAQ K77/6 

VYC DYL DIS 
1S2 COUNT 
JMP 27S 

CLA CLL 
JMP I DyLBS 

TAD M409 

OCA COUNT 
[AD XPOSR 

TAD Pe 

UxC OXL DIS 
1S2 COUNT 
JMP 27 

CLA CLL 
JMP I DHLRS 

sJMINUS 2 

PAGE 29



0300 
7300 

1141 
$143 
1154 

1352 
6307 
2145 
9251 
7300 
5624 

23900 
7300 
1141 

$143 
11354 
114 
630 

5154 

1155 
1252 
6317 
$1355 

2143 
5245 
9657 
O00 
7300 

1141 
$1453 

4522 
1154 

1952 
6308 
$154 
1155 

1852 
6317 

$1385 

2143 

52653 
5656 

DALLS» 

DLULS, 

MYPX, 

DROULS» 

MYMX, 

9/26/68 17:18.2c@ 

0 
CLA CLL 
1AQ M40 
OCA COUNT 
TAD XPOSR 

TAU K7776 
UXC OXL DIS 
{SZ COUNT 
JMP 93 

CLA CLL 
JMP I DHLLS 

0 

CLA CLL 
TAU M400 

DCA COUNT 
TAD XPOSR 

1AD Pe 
UXC OXL 
UVCA XPOSR 

TAD YPOSR 
}AU K77/6 

VYc OYL OFS 
OCA YPOSR 

1S2Z COUNT 
JMP MYPX 

JMP 1 OLOLS 
0 

CLA CLL 
TAU M400 
UGCA COUNT 

STUR 
TAD XPOSR 
TAU K7776 

UXC DXL 
UCA& XPOSR 
TAD YPOSR 
TAD K7776 
VYC OYL OIS 
UCA yPOSR 

ISZ COUNT 
JMP MYMX 
JMP 1 OROLS 

PAGE 36



24023 

2461 
2402 
2408 
2404 

2406 
9205 

0210 
0300 
6000 
6300 
2514 

9/26/68 17218,23 

*, 17741 

RUNT, 0 

AUBUFR, AQDBUFe1 

pAUSseE 

PAGE $1



2405 

2406 

24907 

2410 

291i 

2412 

24138 

2414 

2415 
2416 

241/ 
24920 

2421 

2422 

2423 

24924 

2422 

2426 

2427 

249359 

24951 

29S2 

24953 

2454 

24552 

24S6 

245/ 

24409 

2441 

2442 

24943 

24944 
2445 
2446 
244/ 
2452 

7326 

6346 
6354 
1397 
$145 

1204 
$312 
7604 
6375 

63382 
9216 
6362 
5416 

2255 
7604 
1353 

63/1 
6361 
6564 
6352 
2250 
6362 
$416 
2143 
2145 
9214 
1350 
$203 

1264 
5810 
1324 

5143 
S21 
1418 

7341 
5202 

9/26/68 17418,24 PAGE 32 

/TAPE 83 

/THREE STATE SCOPE DISPLAY 

INIT3, CLA STL RTL /POSITIVE TWO 

2TEN OTEN 

CLRK 

INISAM, TAU KM100Q 
JCA COUNT 

TAU ADBUFR 

DCA PNTR 

SAMLOP, LAS 
ACMX ADCV . /LOAD MUX WITH SWITCHES, 

SK AU 

JIMP ,-1 /JWAIT FOR FLAG 

RAYC . /READ BUFFER 

UCA | PNTR /STORE SKP 

CONVERT 

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

JMP CAMA 
LAS JREAND SWITCHES, SUBTRACT ONE 

TAU K7777 LOAD MUX» INCREMENT MVX 

ACMX 

ICMX /CONVERT 

AUCV 
SK AU 

JMP ,ol /JWAIT FOR FLAG 

RAUC JREAD RUFFER 
UCA ] PNTR STORE 

Isé COyNy 
SAM1, §1Sé2@ COUNT 

JMP SAMLOP /MORE SAMPLES 

TAD KMOVD2Y 
UVCA RCNT 

INIUIS, TAU ADBUFR /BUFFER 
UCA PNTR 
TAU KMO/77 

UGA COUNT 
UCA X /X REFERENCE SETUP 

TAD | PNTR 
CMA TAC 
UCA Y /Y REFERENCE SETUP



2451 

2492 

24995 

2454 

24595 

2496 

249/ 

24600 

24ol1 

24962 

24965 

2404 

2405 

— 2466 

2496/ 

24/6 

24/1 

24/2 

24783 

249/74 

24/5 

2476 

24// 

22U0 

Zou 

22ve2 

2205 

274 

22095 
2206 
20/7 . 

2212 

2311 

2212 

2215 
2214 

2213. 

4276 

1410 
L202 
7006 
7306 
7306 
W342 

[6—6m00d $13 

7209 

1201 

630/ 
1304 

S261 

2148 

5252 

6341 

5241 

6354 

2203 

5241 
5210 

7402 
6351 

13460 

5104 

1342 

$105 

4515 

2515 

2511 

2512 

4454 

62608 

6362 

V0 

56/6 

VID 

$515 

9/26/68 17:18,2e7 PAGE $3 

JMS STATE 

DISLOP, TAD I PNTR 

TAU Y 
RTL 
HTL 

RTL 
ANU K/7/700 

VYL DYL 

CLA 

TAD X 
UXC OXL OTIS 
LAU 
UCA X 

1Sé COUNT 

JMP DIJSLOP 
SKRK 

JMP INIUOIS 
CLARK 

IS¢ RCNT 

JMP INIDIS 
JMP INISAM 

STATE, XX 

CLER 
TAU KOOKS 

UCA CHXL 

TAD K0S40 

UCA CHYL 

JMS I XSIXTY 

ADBUF 

a) 

td 

JMS I MSSG 
60660 

00600 

0 

JMP J] STATE 

AUBUF » i) 

#AUGUF +1000 

/VALUE OF CONVERTED WORD 
/NEXT WORD 
/REFERENCE IT 

/LQOAD Y 

LOAD X 

RESTORE X INCREMENTED 

sUVONE 
/NO 
/SKIP ON RC CLOCK 
7RC CLOCK IS REFRESH RATE 
/CLEAR CLOCK 
ABASIC TIME COUNT 
/REFRESH DISPLAY 
/JFILL BUFFER WITH NEW



9/26/68 17:18,31 PAGE 34 

S600 . e. 17/42 /FILE nAmE!t OSCPAK 

/JJISPLAY SIRIPPED ASCII CHAR IN AC? OSC 

JOAMPLE ULALLING SEQUENCE - 
/ LUH /GET HALF WORD 
/ USU /UISPLAY IF NON ZERO 
/ JMP ,-2 JUISPLAY THE NEXT HALF WORD 

4455 USLSIMS | CHODSCI 

JIEMPORARY STORAGE: 

W/o CHCNT S$STEMPQQ 
pas? CHUNT2=TE MP3 

016 CHUNTLSIE MP4 
@ted CHRUTSTEMPUS5 
W2/> CHR ACSTELMPO1 

Wide CHPNTSTEMPH6 

WI/d CHYSSTEMPg1 

JYOISPLAY TABLE EXCEPTIONS 

7777 SPACES =4 
W A> ENUISs5 
Vaart . HKSPCE1 

wade KESET=2 
V3US LFEEDS3 
A064 LRETNS4 
Yiawe L1GNOREQ



9/26/68 17:18,354 PAGE 35 

602 wBIGe CHUSC, 2 

6U1 /12€4 CLL RAL 

602 1456 TAU ADSTBL 
605 <S$1#2 UCA CHPNT 

604 152 TAU | CHPNT 
605 e212 1S¢ CHPNT 

5U6 7444 SA 

OW/ 5225 JMP CHSET4L /JNOT SPECIJalL CHaRaCTER 

6148 irwve TAU |] CHPNT 

S11 1568 TAU CHUMP 

612 $213 UCA ,+1 
613 5562 JMP I CHUSC 

JUISPATCH |TABLE FOR ABOVE JMP 

614. 36/6 ChJIMPL, CHSPA /JUMP TABLE: SPACE 

615 $6/1 CHEND+1 /YGNORE 

616 $70 CHBKS /BACKSPACE 

617 $7195 CHREST /JNEXT 4. CHARACTERS RESET X. Ys DELTA, INTENSITY 

620 $751 CHLE /UO A LINE FEED 

21 $74/ CHER 4UO A CARRIAGE RETURN 

622 $6/0 CHEND /JteNU OF TEXT 

625 $1”1 CHSET1, UCA CHROT 

1624 1104 ) TAD CHXL 

19259 6505 UXU OXL 

i926 7344 MIW /NUMBER OF WORDS [S TWO 

1027 $276 | UCA CHCNT3 
1050 /344 CnhStT2, MTIW /JNUMBER OF LINES JS TWO 

$631 $277 UCA CHCNT2 

5652 1961 CHSETS, TAU KMO006 /JNUMBER OF POINTS IN A LINE IS SIX 

5655 Sid JCA CHCNT1L 

$6549 i11W5- TAU CHYL JREPOSITION Y AT BOTTOM OF CHARACTER 

655 g§a/o UCA CHYS JRECORD PRESENT Y POSITION 

$656 1141 CHUIS, TAU CHROT 

$637 7104 CLL RAL JNO» GET FIRST BIT INTO LINK 

$643 3141 UCA CHROT /JSTORE CODE WORD FOR NEXT BIT 

$6491 13875 TAU CHYS JINTENSIFICATION POSITION 

$642 63153 uve jYt 

$6495 7450 SéL /JUISPLAYS IF LINKs12 

$644 6304 VIS 

$695 1561 Tav CHSI2z /GO NEXT POSSIBLE DOT- 

$646 32375 uCA CHYS /JKEEP RECORD OF PRESENT POSITION 

36497 2102 ISé CHCNTL /00 ALL THIS SIX TIMES 

$658 54256 JMP CHDIS 

$651 1104 TAU CHXL 

$652 1361 . TAU CHSI2 

$653 6303 UXC DXL 

5694 $104 JVCA CHXL 

$655 23/77 1S2@ CHCNT2 JHAS SECOND HALF BEEN DONE? 

3656 5282 JMP CHSETS /NO.e OO IT 

$657 152 TAU I CHPNT /GET SECOND WORD 

$660 $101 DCA CHROT 

$6601 20/76 IS¢ CHCNTS 

$662 5230 JMP CHSET2



$668 

$504 
350605 
5566 

5567 

1361 
7104 
114 
5164 
D640 

9/26/68 17118,57 

TAU CHS12 
RAL 
CHXL 
CHXL 

CLL 
TAD 
UCA 
JMP I CHDSC 

PAGE 35-1 

/B0TH DONE 

/SPACE 2 [NCREMENTS



59/0 
5SO/1 
55/2 
59/8 
$9/4 
$9/9>9 

55/6 
56/77 

S/d 

S/01 

S/U2 

S103 
$7414 

S/d 
5/06 
S/07 

5/10 
S/11 
$/12 

$/18 
5/14 

$/195 
5/16 
$/i7 
$423 

5/21 
Slee 

5/23 

$724 

3/25 
5/26 
Slea/ 
5/508 

S751 
$752 
5/53 

22ud 
63545 
1364 
6315 
7200 
29d 

430> 

2502 

$305 
7441 

Lid 
$104 
56 

030d 

1561 

7106 

$375 

13601 
J/1w4 

14/5 
57> 

4454 

1562 
0563 
7106 

7306 
7304 

$104 

4454 

0S03 
7106 
7006 
7004 

7341 
1364 
$105 

9/26/68 17318,57 PAGE 356 

CRHENDO, lSé CHOSC 

UXC OXL 

TAY KO401 

UYU DYL 

CLA 

JMP I CHODSC 

/SPACE, MUVE X RIGHT 6 INCREMENTS 

CHSPA, JIMS GET6 JGET X FOR WHOLE CHARACTER 

JMP CHBKSe2 

/UACKSPALES MOVE X LEFT ONE CHARACTER 

CHHKS»s JMS GETO6 
UMA JAC 
TAD CHyL MOVE y POINTER LEFT 
UCA CHXL /ONE CHARACTER 
JMP I CHOSC 

/oLTS SIX TIMES CHAR SIZE 

LET6, oY 

TAU CHSI]2 

CLL RTL 74 TIMES SI2#e 

UCA CHF AC 

TAU CHSI¢2 

CLL RAL /PLUS 2 TIMES SIZE 

TAU CHFAC /\1S SIX TIMES SIZE 

JMP J] GET6 

/oELECT NeW xX POSTTION 
CHREST, LUH 

TAY KMO004 
ANU K061/ 
ULL RTL 
RTL 
RAL 

UCA CHXL 

/StLECT NEW Y POSITION 
CHYPOS, LUH 

ANU KO017 

CLL RIL 
RTL 
RAL 

CMA JAC 
TAY KO401 
UCA CHYL





$/54 
5/59 
5/56 
$/5/ 

$149 

5741 

5/42 
5/43 
$144 
$/499 

$/46 

$147 

5/908 

$/31 
5/22 
S/3$ 

5/94 
$/992 
5/95 
$/57 

5/629 

$164 

5/62 
5/63 
$/64 

5/65 

4454 

0563 
7104 

$S61 

4454 

260 
1365 
3344 
6324 
5502 

55ud 

$144 

5400 

13561 
716 

72304 
7341 

1149 
51> 
260d 

2019, 

W304 

7777 
WS17 

0401 

6324 

9/26/68 17:18,.58 PAGE 37 

CHARACTER SIZE Se, ECTION 
CatSZ» LUH 

ANU KQ217 JELIMINATE ALL BUT BITS 8-11 
CLL RAL . 
DCA CHSI2 /STORE DESIRED CHARACTER SIZE 

/JINTENSITPICATION SELECTION 

CHINT, LU 

ANU K00S JELIMINATE ALL BUT BITS 14 AND 11 
[AU KDSB /SET INTENSITY 

UCA ,+1 

USé /WILL BE OSB X 
JMP I CHUSC 

JMP I CHUSC 

/CARRIAGE RETURN? RETURN X TO LEFT MARGIN 
CACR, UCA CHXL 

JMP 1 CHDSU 

/LINE FEED? MOVE Y DOWN & INCREMENTS 
CHL » TAU CHSI2 4/8 TIMES CHAR SIZE 

CLL RTL | 

RAL 
CMA IAC /SUBTRACT FROM Y POSITION 
TAD CHYL 
UCA CHYL /JNEW Y POSITION 

JMP I CHOSC 

/CONSTANTS USED THIS PAGE ONLY 
CHJMP, JMP I CHJMPL+1 

JVARITABLES FOR THIS PAGE 
CrsIlZ, 4 /CHARACTER SIZE CONSTANT 

KMv;001, 71 

KOY17> 1/ 

K0401 >» 491 

KUSB, USs



5/66 

5/67 

$//2 

S//1 

S//e2 
s//S 

5/7/74 
$//> 

8/7/59 

glti 

4 did 

4 O01 

4302 

4005S 

gdWv4 

4O05 

4006 

40u/ 

4010 

44611 

4d12 

44153 

4014 

490192 

4016. 
4617 

4429 

4021 

4422 
4025 

4424 

4025 

4626 
4627 

4350 
4951 

WOwWs 

~VIW> 

7711 

1i//7 

7/49 

4>9S$¢ 

$641 
4ice 

774) 

4196 

7/751 
9141 

4/711 
Livi 

$641 
21Se2 

7710 

2a/7 

wd// 
Wdvd 

cd4d 
42387 

4/714 

2241 

7740 
4240 

7706 
06// 

7764 
13/7 

7741 

4177 

77411 
11¢6 

1621 
$156 

UsCTBL. # 

. ENUIS 

4/11 

11/77 

/145 
99S2 

5641 

4122 

4/41 

4156 

4/791 
9141 

4/11 
1101 

$041 

2152 

4/10 

10/7 

be// 

0000 

2040 

405/ 

714 

2241 

117496 

40496 

//06 

d6/7 

4/164 

10// 

1741 
41// 

W714 
1106 

loel 
$136 

9/26/68 1/7:18,59 

7@® SPECIAL: 

/A 

/6B 

/C 

/vU 

/t 

st 

/G 

J+ 

/\ 

4J 

/K 

JL 

/™ 

/N 

/¥ 

/P 

/Q 

PAGE $8 

MEANS END OF TEXT
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4/7/11 
51496 

2245 

9951 

0101 

4/701 

4/740 

40// 

3/40 

col/ 

ay") 

44// 

6514 
146038 

0/110 
4600/7 

6151 

49495 

J61/ 
1/06 

1p >/ 

1000 

2$ls 

6462 

04/5 

2400 

9/26/68 17118,40 

7 

4S 

‘Tv 

” 
/V 

/W 

/XxX 

IY 

/é£ 

/C 

PAGE 39 

VISPLAYED AS & 

/\N DISPLAYED AS NOWN ARROW 

/) 

Jt 

/SPECTALs VOLES BACKSPACE 
rs) 

OKSPC 

vA] 

SPACE 

0097 

0000 

Ms) 

IGNOR 

"4 

LFeeD 

UISPLAYED AS % 

/SPACE IS A SPECIAL CHARACTER 

SPECIAL: 

SPECIAL: 

MARKS PROG INPUT TO TEXT BUFFER, 

DOES LINE FEED 

NOT OISPL



9/26/68 17318.41 PAGE $9-1



40 

a1 

‘OMd 

due 

Wak a 

PAW 4 

O/1L/ 

1344 

QdICa 

Wain A 

//41 

4irid 

wae. 
41// 

2214 

1422 

14916 

paud 

Wddd 

Sd6 0 

W4u4 

V4 

VO42 

Vdud 

410 

W402 

5641 
9156 

0342 

1/740 

"6251 
2146 

2241 

4552 

2412 
7719 

2745 

4551 

0 

test] 

b 

CRETN 

0/1/ 

> V 

vs) 

IGNOR 

4/741 

4100 

£041 

41// 

2214 

14922 

64916 
040 

0020 
Sidi 

0404 
04900 

vv40 
my 

2010 

0402 

56041 

91506 

0042 

1/46 

o2>01 
39196 

224] 
952 

1412 

4/10 

2/49 

99551 

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

/% SPECIAL, DISPLAy RESET FOLLOWS 

/% SPECIAL, DOES CARRIAGE RETURN 

48 

7" SPECIAL+ MARKS KBD INPUT TO TEXT BUFFER, 

/( DISPLAYED AS C 

7) DISPLAYED AS J 

/* UISPLAYED AS LITTLE X 

/*+ 

fs 

// 

/6 

41 

Je 

48 

74 

15 

NOT DISPLA





4142 

4145 

4144 
41499 

4146 

4194/ 

4150 

41591 

4152 

41395 

4134 
4155 

4156 

415/ 

4100 

9161 

4162 
491065 

4104 

41069 

9200 
92ul1 
9202 
4205 
4204 
4¢eW5 
4206 
420/ 
4212 
4211 
49212 
4215 
4214 
4215 
4216 
4¢17 
4224 
4221 
4222 

3645 
49350 

6111 

V20S 

3243 

49Se 

W651 
2156 

VISS 
0200 

03953 
520d 

14é2e 
4100 

Wd1L2 

12ie 

4122 
1402 

W251 
ove 

4200 

402 

724¢ 

1202 

$310 

1410 

$163 

1105 

7312 

7212 

73ie2 

W846 

4455 

7610 

5410 

1103 
6246 

4455 

5204 

9414 

#, 17/41 

$645 

45350 

6111 

050s 

5249 
4552 

J6>1 

2156 

WUSS 

7000 

00985 
300 

14922 
9100 

Ee 4 

1élé 

4122 

1440 

0291 

0502 

9/26/68 1/7318,41 

/6 

4] 

/8 

19 

/> 

/? 

/LUAD HALb WORD AN UISPLAY 
MuSs&o xX 

CLA 
TAU 

UCA 

TAU 
UCA 
TAU 
RTR 
KTR 
KTR 
ANU 
USL 
KP 
JMP 
TAU 
ANU 
USL 
JMP 
JMP 

CMA 
MESG 

10 

I 16 
MSRHT 
MSRHT 

KiO/7 

CLA 
I 10 
MSRHT 
KOd77 

MESG+4 
I 10 

PAGE 41



42253 

4224 

4¢29 

4226 

422/ 

G250d 

4251 

4¢52 

6298 
4254 

4259 

9255 

425/ 

42d 

424i 

4242 

9245 

4244 

4249 
4246 

424/ 

4294 

42 ol 

42392 

42553 

4254 

4259 

4256 

429/ 
42609 

742 

7604 

WISS 

1544 

35358 

Lees 

S2ES 

DO?$ 

woedd 

9458 

7402 

$1da 

/504 

7310 

/o2a 

229d 

4252 

1392 

$25? 
14382 

52572 

lied 

54592 

14wv2 

42153 

4943 

Oud 

0492 

048492 
hohe Wr 

9/26/68 1/7:18.43 

JSCOPE LUOP CHECK 
7scoPe wll SWITCH BIT 
SCOPLA, XX 

LAS 
Awu Kidde 
sZ4 CLA 
JMP [ RETURN 
}AU SUQOPEA 

JCA RETURI 
JMP [| SCOPLA 

KOETURN, BEEIN 

JMP J] RETURN 

/lidlit? PRINT OUT wHEN BIT 1121 

IP* INI» XX 

JCA AC 

LAS 

NAR 

ONL CLA 

JMP ,+6 

}AU TPRINT 

}AU K/77/6 

UCA JTPRINT 

PAU J TPRINT 

UVCA ITPRINT 

}AU AC 

JMP [— [PRINT 

Jot NERATC URGLF 

Creek » XX 

JIM> IT XiYPE 

4545 

HDI 

ACLU 

Ct 

JMP J] CRLE 

/SAVE AC 

“MINUS 2 

/RESTORE AC 

PAGE 42



42601 

4262 

626$ 
42049 

42695 

4266 

82o0/ 

42/208 

42/1 

42/2 

42/5 
42/4 

42/92 

42/5 

42// 

$500 

4501 

4$92 

450585 

4504 

4502 

4506 

4$)/ 

4510 

4511 

§$12 

45158 

4514 

4519 

4$16 

451/- 

7402 

4514 

6002 
4915 

4261 

42/e 

42/5 

4915 

454585 

6360 

64608 

4dV0 

4915 

W1i2d 

4$05 

4304 

95158 

4340 

6360- 

64600 

WwW dvd 

0242 

6352 

7604 

7312 

78,0 

7626 

5601 

1120 

742 

2601 

9/26/68 17:18,43 PAGE 45 

/PRINTOGT CONTENTS OF AC AND ERROR ADDRESS 

ERAUU, 

PAUSE 

XX 
JMS |] XIPRIN 

1Or 
JMs I XsIXTY 
t RADI) 

+4 
+4 

JMS I XTYPE 
4545 
6M oKi 
ot hed) 
9000 
JMS 1 XSIXTY 

AU 
7 %4 
1 *4 

JMS 1 XTYPE 
4040 
0060 
o000 
0000 
1Ct 
ACL 

LAS 
XTR 
RAK 

SNL CLA 
JMP | ERADD 
}AU AC 

Hu | 
JMP I ERADD 

/TEST FOR INHIBIT PRINT 

/TYPE ERROR ADDRESS 

TYPE AC 

FOR HALT 
21, (0004)



45ed 

$521 

452e 

4525 

9524 

4525 

493525 

452/ 

455d 

45S1 

4552 

45355 
4554 

9$592 

4556 

955/ 

49544 

4541 

45492 

4945 

4544 

9549 

9546 

454/ 

9590 

4591 

45232 

49593 

4554 

45595 

495336 

4557 
9504 

4501 

4562 

9505 

45904 
4565 

4566 

45$6/ 

WJ dud 

1244 

Lseca 

Sala 

1414 

3356 

13956 

7312 

7a12 
A412 
43.5/ 

1556 
4935/7 

5$24 

WAwA 

JIWdad 

03/0 
/4>0C¢ 

2410 

13/1 
7200 

93520 

1sJ/e 

5$005 

15/5 

7440 

5 35> 

13/4 

2565 

15/2 

7440 

2362 
13/6 

33508 

1357/7 

62496 

624, 

2564 

7200 

57 $7 

JJape 4. 

JIJIIGIITAL &67-18- 
/“%tSSAGE [YPE@ 

/LaALL WITH A JMS MESAGE 

9/26/68 1/7!18,44 PAGE 44 

U 
OUT 

/wiTH DATA FOLLOWING 
“et TURN FOLLOWING END OF MESSAGE 
/JEUUE (Ud) 

Me AGE > 0 

CLA 

ve) 

JUA 

1AQD 

ULA 

LAD 

RIR 

mR 

HTR 

JMS 

lAY 

JIMS 

Jp 

MSikGHT, Ya) 

TYPECH, J 

ANDO 
SNA 

JP 

| A:) 

SMA 

JMP 

PAY 

JMP 

{ At) 

DZA 

JMP 

1A0 

JMP 

1 Al) 

ZA 

JMP 
1AYQ 

JMP 

}AD 

MIb, ILS 

[SF 

JMP 

CLA 

JMP 

CMA 
MESAGE 
10 
I 1d 
mSRGHT 
MSRGHTI 

TYPECH 

MSRGHT 

TYPECH 

MESAGE +4 

MASK77 

I 10 
M46 

73 
C¥4y 
MTP 
MS 

+s 
Cé12 
MTP 
M2 

ae) 

I TYPECH 

JSET CCAC) eet 
7AUD LOCATION 

JAUTO@INDEX REGISTER 

Jee TCH ¢IRST WORD 
/SAVE IT 

/JROTATE 6 KITS RIGHT 

/TYPE IT 
/GET DATA AGAIN 

/TYPe RIGHT HALF 
JCONTINUE 
STEMPORAKY STORAGE 

/TYPE CHARACTER IN C(AC) 611 

JIS IT ENO OF MESSAGE? 
/YES: EXIT 
/SUBTRACT 44 

1640? 
NO 
/YES: ADL 306 
4190 COVES <40 

SUBTRACT 3 
JIS IT ZERO? 
JNU 
/YtES: COVE 43 JS 
/JLINE-FEEQ (212) 
SUBTRACT 2 
JIS IT ZERO? 
/NO 
/YES: CODE 45 IS 
/CARRIAGE@-RETURN (215) 
/ADD 200 TO OTHERS >D4y 
/TRANSMIT CHARACTER 
/WAIT FOR FLAG 
/NOT SET YET 

SET: CLEAR C(AC) 
7RETURN



45/20 

45/1 

45/2 

45/53 

45/4 

45/9 

45/6 

45/7 

INERE ARS VU LRRKURS 

Vd77 

7746 

0340 

7/772 

W212 
77/6 

Wels 

w24D 

/CONSTAKIS 
MASK7/ 4 

M405 

C540,» 

MS» 

C2l1l2>; 

Méds 

C215, 

C2495 
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SIT MBAL 

Au 

ALMA 

AUtiLF 

Authul kK 

AUCYV 

AUS! ak 

ANGLE 

MAI) 

stGly 

SASPC 

LLUONITA 

CLUNTS 

LELONTL 

UNABKAS 

uMCnwl dl 

LACNI2 

LACNIS 

LCriCkR 

LNCS, 

LAUDS 
LmUoc 

Urnvusctl 

Unik wo 

Lrtk AC 

Univ 

uridine 

LAUMPL 

LnALr 

LAPWT 

LNRES | 

UrtiU | 

LASE TI 

LUNS-tIT2 

CHSLIS 

LAS I ¢ 
LASPaA 

LATST 

LATSTL 

LATST 2 

LAX 

UAYL 

CAYRPOS 

LAYS 

CLER 

LLRK 

CL XK 

CUN2Z 

LUNe2 

LUNS 

LUUNT 
URETN 
URL 

LCIEMA 

ABLE 

died 

6571 

2515 

2404 

6.5864 

40236 

2w4/ 

00/74 

Jd2du 

OwWdl 

dwh5 

dW 56 

du065/ 

$/ di 

4140 

do07/ 

oviso 

5/47 

$/34 

$6$6 

$640 

OW9>2 

56070 

00/5 

$/40 

5/5 

$614 

$/91 

d1iAe2 

$/15 

$11 

$028 

$6$v 

$632 
$/41 

$076 

14d” 

1441 

14910 

6134 

6145 

3/24 

4W75 

6591 

6594 

6592 

154 

1595 

1$$1 

4148 

4024 

42 92 

3WS2 
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CIEMR dbs 

CIighe dW654 

Ldn sy 4037 

Léle 4574 

Lé15 4$76 
Ud4> 45/7 
Lo4u 4$72 

UALL 495 

UVALLA d13v 

VHLLS 2224 
UHLR 452/ 

UL KA d127 
JNLRS 2212 
ULS 6524 
UISLIP 2452 

ULUL 9325 

UJLOL « 3128 

ULULS 223/ 

JRDL 9924 

URILA 3124 

UNUL SD 2236 

JOH 6524 

USC 4495 
UsCl st $/66 

Uvio 4926 

UVLBA 4126 

UVLBS 22du 

UVL| 4925 

UVLIA 4125 

UVLIS 2156 

VAC - 6$41 

JAL 5$S3e2 

YC 6011 
UYL 6512 
cNOIS 80405 

LNAUD 4261 

cAXELU I 2025 

rua d026 
vt To $735 

HAL] 4512 
LUMX 6561 

LUNUOR 0040 

INIUDIS 2441 

INTSAM 2916 

INITS 2405 

INLL 2071 
IPRINI 4255 

AUSB 53/65 

AnYs 2615 

KMBUdL 3762 

AMBWDO 0061 
KMOU20 2090 

KMOO45 d02e



DYMA IL 

nity // 

AMTGd¢ 

Rodi? 

Awe $ 

Awad 

Awd 7 

AwWl1d 

AOU1/ 

AWW 54 

Awd4 3 

AWd/ 3 

Kdd// 

AdJ1idd 

Awe ed 

Aw S4ui 

Awdqwd 

Aw4eél 

Avoud 

Ré7Jsdd 

Rividd 

Aldve 

ALVad 

AZuv? 

KoWwe 

AoOo7/ 

A Sid 

A442 

KO524 

K/dwd 

A/4vd 

ATG 

K/7/ 

A/ 7/6 

K/7/7 

L. WH 

LUulAG 

Lreeb 

LUD 

LUDRA 

MASKA 

MASK 

MASKE 

MASK.) 
MASK// 

MESAGE 

Mt Sb 

MORGAHI 

MORAT 

MSSG 
MIP 

Miw 

MUXNUM 

MYMX 

TAb_L: 

d024 

du4/7 

0638 

bd50 

30 $6 

1/2/ 

du44 

3/68 

60S 

d1d/ 

1/ $0 

3046 

4431 

d04u 

IW4¢e 

du29 

$/44 

4151 

L/S$1 

bv Se 

dd 71 

8041 

OW $4 

bu$9 

6158 

6156 

O04 

d1Se 

L/S$ée 

b621 

du4d 

2154/7 

d6>2¢ 

duos 

44994 

2¢3/ 

6008 

dé7e 

b2495 

1/2c 

1/28 

1/24 

1/25 
4570 

4526 

42d 

4530 

0198 

dwo4 

4565 

7544 

d09/7 

22468 
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SYMBOL TABLE 

MYPX 22485 

MO3/7 dve2/ 

Me 4$75 

MZ0u 4142 
MS 457% 

M40 9$71 

“4d 6141 

M/402 bweb 

UPR /600 

Jitiv 6544 

PiuiTkK OW1wv 

Pe 0146 
HAC 6$642 

AUNT 24948 

NUX 12du 

RUXL 1241 

KUXe 18488 

mux 1524 

RUITAS 2u4ds 

ReSt | ddae 
RkeTUR 4238 

DSAMLOP 2414 
DAML 2455 
DLOP ec 4911 

DLORPEA 42258 

SIXTY 1642 

21X12 1/38 

SA AU 6$$2 

DAHER 63522 

DARK 6541 
SAXK | 6521 
SE1 4025 

SPAU® 7177 

SIAL. 4106 

DIAT= 2476 

SILL 9516 

SILLS 2116 

SILR 4856 

SILKS 2156 

SIUL 4526 
SIULS 2126 

>1UR 992¢ 

SIURA 4122 

SIURS 2147 
SswitCa 2000 

leMP 31 6075 

IrMPVe 3076 

lIeMpus 00677 

lemMP 34 0140 

TemMPJD 4101 

IeMPJO 41202 

liexTe 1630 

IexI3l 1635



9/26/68 1/7:19,3$5 PAGE 52 

>YMtbIJL TAoLt 

IYPecn 4$$/ 

VALL 1>dap 
x 249al 

XGOX 2v71 

KURL = d116 

XOn O74 

KERAJU 112 
XINIS d11u 

ALPRIW 4114 

APUSY J15$4 

ARCL 0554 
Arch 6531 
KaCUek A111 

ADIXIY 4115 

Kowloon d121 

AILAIO 4117 
X1YPt. d118 

AK 44de2 

y 2442 
YrOS < 4135 

fle N 5 $42
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SYMBDL TABLE 

LuNOQR O0b6 

BASPC dd d1 

Rese] 6082 

Lr&eJ 60ds 

LAREIN 0004 

BWI Ls 8025 

PNTK 4010 

M1403 0020 

A/400 O¥21 

AMBVi4S 6022 

A040} 4028 

Kitn/7/ 8024 

DEL 4025 

Fld 0026 

MO3/7 d02/ 

nwds4 483 

Ad1ivd 6031 

K1LU04 6032 

Kod? 0038 
KRéWub2 054 

ROWd2 0035 

Rodd 4036 

Cwu0/4 6037 

RAW200 00496 

KL0W4 2041 

KI S40 4042 

K4OW2 43498 

AwU15 3044 

K/70¢d 8045 

Kid/7 0046 

AM1030 4047 
ANB 2wW dvouv 

Aide 0031 

K/7/6 0052 
K/7/7 B08 

MSSG d094 

LHDSCI 0055 

AUSTSL £056 

MUXINUM 0057 

KWOu3 d060 

AMYOVGO 4061 
CIEMA 0052 

LIEMB 0068S 

UIEMC 0054 

CLONTA 0065 

CUONTs 0056 

CLONTLU 4067 

BAD 207 

PiNLE 8071 

LUOP 0072 

AER 0074 

LAYS 0075 
IeMP OL 0075



DY Mie 

UF ge 
LiMCiN dS 

leMbie’ 

LMCIVI ed 

lothik eg S 

LOCNTL 

PELMP G4 

fuoMb cd 

Lrin() | 

UriPwl 

PeEMEO 

Mottin 

LM XL 

LIYE 

DIE ALL 

Rede 

Xp ls 

XoCOee 

ALR AGU 

AYR: 

XyPniiw 

ROITXITY 

AURL © 

AItLXis 

Au 

Xawlcr 

DIURA 

YLOLA 
UnRUL4 

UVE Ta. 

UVLiA 

Uritica 

UME LA 

Kwuowd 

KOS24 

KS//. 

APQOSN 

YPOSR 
Kody 

As// 

re 

M4 Ai 

Meu 

Luyivl 

oeGiv 

LUQPA 

MUX 

RUX1 

RUX2 

RUX § 

LUNS 

LUNL 

LUN? 

lA LL 

dd/> 

duv/o6 

ie me) 

ba7/ 

b67/ 

OLA 

41du 

Q1ié1 

é1é1 

d1ld2 

dide 

d1as 

JSLA4 

41e> 

0146 

O13/ 

Ally 

aglia 

gile 

d11i6 

6114 

6115 
d110 

oii? 

$127 

di1e2i 

bleed 

6128 

0124 

O12> 

d126 

d12/ 

J1 su 

J131 
C1Se2 

J1$S 

£1354 

6135 

6136 

413/ 

414 

0141 

4142 

414985 

0200 

02459 

12d 

1241 

1548 

1524 

15$1 

1540 

155365 
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SYMBOL TABLE 

LATS T 1440 

UNTSTe2 141 

LATSIL 14941 

VALI 1545 

lex ds 1640 

Ilex sl 16035 

DIiXxly 164<¢ 

AASKA 1/722 

MaSna 1/238 
MASKC 1/24 

MASK) 1/25 

Rviiw7 L/e/ 

Aev/c 1/3 

Kw7o 1/$1 

K/Oee 1/$2 

D1X12 1/735 

DwTICa evade 

AL YS ewid 

CAXAEUJI 2225 

LUILASG 2037 

nKUTADG 24s 

AWGLE 2047 

XbOxA 2w71 

SILLS 2116 

D>IULS 2126 
DILKS 21356 

D>IURS 214/ 

UVLIS 2150 

UVLBS 22 bu 

VALKS 2212 

VALLS 2224 

ULULS 223/ 

MYPX 2248 

UROLS 2256 

MYMA 22635 

X | 2401 
Y 2402 

mUN] 24948 

AUBUr K 2424 

INITS 24905 

tivI SAM 24iw 

SAMLOP 2414 

DAML 2455 

INITUIS 24941 

UISLOP 249452 

SIATE 2476 
AUBUF 2515 

CAUSC $6030 

CAJMPL $614 

CHStT1 $625 

CASET2 $63 

CASETS 56$2 

LADIS 5636



SYMBOL 

UNE vo) 
LHSPA 
UNBAS 

boTo 
UME S i 

LAYKF OS 

LacCozg 
Urpin d 

UnCk 

LAL t 

Lia ghe 

Lrasiz 
Amada d 

Addl / 

ANU404 

Au St 

VOC} sel 

MtSt 

DLUREA 

ReTusan 

lIrRI NI 

UAL 

trAud 

DS ILbL 

MOSAUGL 

SIUL 

SILnw 

MOR | 

| YPEUA 

MIP 

Masn/]/ 

[ABLE 

Solu 

$076 

$/ AV 

S169 
$/1d 

5/24 

5/54 

3/4 

S/4/ 

$/ 91 

$/5o 

$/41 

$/52 

$/58$ 

$/464 

$/55 

5/56 

4240 

4223 

42585 

G2$b 

42 >02¢ 

4241 

4S$16 

4S2u0 

94526 

4$56 

43356 

4$3/ 

4565 
45/0 

4571 

4$72 

4378 

9$74 

4$795 

4$/6 

49$7/ 

4494 

44955 

4911 

4912 

4922 
9525 

4324 

4325 

4526 

4>32/ 

4330 

6504 

68382 

65484 

6511 
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UYL 6512 

SAXA 6521 

DANE K 6322 

Isa 6524 

Kado 63S1 

DA AU 6$S$e 

XaCL 6534 

SARK 63541 

Tien 6542 
JVltw 6544 

LLEN 6$2). 

LEAN 653¢ 

ULRA 6594 

LUMX 6561 

Rai) 6$62 

AUCYV 6564 

AUMX 6$71 

JPR 7060 

Miw 1344 

XA 1402 

DrAUCE J/F47




