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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.

4.1.

.i

I

REQUIREMENTS

Equipment

PD P-8 , 8L or 81 Standard Computer

AX08 option
»

Adjustable Voltage Source (0.0l% or better, Z out < 1.0 ohm)

Storage

Program Storage - The routine uses memory from address 0 to 4500.

LOADING PROCEDURE

Methods

Procedure for normal binary tape is followed.

STARTING PROCEDURE

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

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.

The program will loop in the first section of the test, and the display, it 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 + l where overflow occurs)

5. OPERATING PROCEDURE

5 . l 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.] . l Switches -

For Display Select MUX Channel

A A

r N r

01234567891011N
H = I INHIBIT PRINTOUT

To = I SCOPE LOOP

9 = I HALT ON ERROR

WITH 6 = I ENTER CALIBRATION CHECK

IN CALIBRATION TEST 6 - II =

CHANNEL SELECTED

INTENSITY, To = BRIGHT, 33': NORMAL, ETC: DIM

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

00 = LEFT DIAGONAL (\)

01 = RIGHT DIAGONAL (/)

II = ANGLE (.J)

10 = BOX WITH AN "x" AND A CROSS IN IT

5 . 2 Subroutine Abstract

5.2.] 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 (l) 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 (+/-l/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 Pip—lay
- There are four basic patterns which can be displayed: (l) a rightdiagonal from the

lower left corner to the upper right; (2) a left diagnoal from the upper left corner to the lower right car-

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 m
- This routine is the A/D Converter calibration check. Bits 6-ll of the switch register

selects the multiplexer channel, then lOOO 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 SWll to

DELETE printouts.

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

to the display test.



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

display intensity. SR2 UP allows the program to monitor SW 0, l, 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/DDONE 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 0 to 5

b. if bits 6 to 11

Address

0205

0211

B07, 805

B08, 806

Good (AC) Bad (AC) Corrective Action

0000 XX00 A13, A15

0000 Bit 0 C08

0000 Bit 1, 2 C07

0000 Bit 3 C06

0000 NA D19, C13, A13, A15



Address Good (AC)
'

Bad (AC) Corrective Action

0221 0000 NA C13, 314, C03, 313

0231 0000 NA C12, C13

0241 0000 NA C13

0253
,

,
0000 xxxx 017, 015, A11, A10, A9, 019

0000 7400 C20, 37

0000 0200 C20 , 37

0000 0100 C19, 37

0000 0040 C19, 38

0000 3117 or 8 C18, 38

0000
.

3119 or 10 C17, 38

V
0000 0001 C16, 38

0264 0000 7777 A17, 314, A10, A8

0275 7777 0000 A17, A13, A12, A16, 316
A

7777 0377 C20, C14, 302, 307

7777 7577 C20, 307, C14, 302

7777
'

7677 C19, 307, C14, 303

y 7777 7737 C19, 308, C14, 303

(0275) _

7777 7757 C18, 308, C15, 303

7777 7767 C18, 308, C15, 304, 303

7777 7773 C17, 308, C15, 304

7777 7775 C17, 308, C15, 304

7777 7776 C16, 308, C15, 304

0304 0000
»

oxxx 312

0000 311 10, 11 311

0000 3117, 8, 9 310

0000 3114, 5, 6 39

0313 0000 NA 314, 317, A08, 023, 022, 015,

021, 321, 318, 319, 320, A11,

l A12, A13, 013

0324 NA NA 317, 018

0334 NA NA A11, A14, 018

0341 0000
*

7777 A14, A11

0354 NA NA A7

0361 0000 xxxx 314, A10

0365 7777 xxxx 314, A10



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, A10
_

0445 NA NA C13, C19, A18, 015,813, A12

0483 0000 0000 D19, D18

0470 0000 0000 D19, D18

0475 0000 0000 013,015, 018

0504 0000 0000 - 018, A14, A11

0520 0000 0000 D18, D19

0533 0000 0000 814, C03

0550 0000 0000 C13, C03

0570 0000 0000 814, C03, A15

0812 0000 0000 C13, C03

0825 NA NA A08

0835 NA NA A07

0837 NA NA
'

A07

0848 NA NA A07
'

0858 NA NA A07

0880 NA NA A07

0870 0000 0000 C4, F28, C10, A18, C12, C13,
818

0702 0000 0000 818, 017

0712 0000 0000 C12, A14

0725 0000 0000 C02, C13

0743 0000 0000 818, 017

0754 0000 0000 A15, C01

0784
*

0000 0000 A18

0770 0000 0000 A18, C9, C8

1014 0000
_

0000 C13

1025 0000 0000 C11, C12, C13, 813

1040 0000 0000 812, C12

1053 0000 0000 C11



Address

0066

1 102

1 1 12

1 122

1 137

1151

1160

1167

1241

1303

1324

.1461

1503

1524

6.1.2

Good (AC)
'

Bad (AC) Corrective Action

0000 0000 C11

0000 0000 C13, C02

4000 0000 C08, A13, A12, 801, 805

0000 0000 C13

NA NA D17, D15/CH 34 SHOULD HAVE

NON-ZERO VOLTAGE APPLIED

xxxx 7777 A16, Bib/CH 34 SHOULD HAVE

NON-ZERO VOLTAGE

7777 NA A16, B16

0000 0000 1317, D15

0000 F28

0000 F28

.

ca, C9, C10

0000 0000 cm, 313, A24/EXTERNAL
INTERRUPT

0000 x000 1527, E28, CO7/EXTERNAL
STIMULUS

0000 0x00 526, Oé/EXTERNAL STIMULUS

NA NA 1317

Display section of list

a.

b.

C.

0421

0430

0440

0445

0463

0470

0475

0504

0520

0533

0550

0570

0612

0625

if no Intensity, A21, A18, A16, A24

cannot vary Intensify, A19, A20, B16, A24

ifAlphanumeric is displayed as a series of dots, Intensity duration is too long or not

applied to scope.

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

WILL (ADCV + 10) CONVERT INSTRUCTION SET A/D DONE FLAG?

WILL (RADC + 10) READ BUFFER INSTRUCTION CLEAR A/D DONE FLAG?

WILL TWO (ADCV) RAISE ERROR CONDITION?

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

TEST FOR NO ADC TIMING ERROR

SET ERROR CONDITION

DOES (CLER) CLEAR ERROR FLAG?

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

TEST A/D DONE INTERRUPT ENABLE

TEST ERROR INTERRUPT ENABLE

TEST A/D DONE INTERRUPT ENABLE

TEST ERROR INTERRUPT ENABLE

TEST A/D DONE WITH MICRO PROGRAMMED IOT'S



0635

0637

0646

0656

0660

0670

0702

3712

0725

0743

0754

0764

0770

1014

1025

1040

1053

1066

1102

1112

1122

1137

1151

1160

1167

1241

1303

1324

1461

1503

1524

6 . 2 Error Recovery

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

WILL MICRO PROGRAMMED IOT RAISE ERROR FLAG"

SET A/D DONE WITH (ACMX, RADC, AND ADCV)
SET A/D DONE WITH MICRO PROGRAMMED IOT'S

RAISE ERROR CONDITION WITH MICRO PROGRAMMED IOT'S

SET RC CLOCK FLAG

RAISE ERROR WITH RC CLOCK

CLEAR RC CLOCK FLAG

RAISE INTERRUPT WITH RC CLOCK

SET A/D DONE FLAG WITH RC CLOCK

CLEAR RC CLOCK AND TEST FOR NO SKIP

RC CLOCK (SLOW) SET TOO SOON

RC CLOCK (SLOW) NOT SET

RAISE AN INTERRUPT WITH RC CLOCK

RAISE CRYSTAL CLOCK FLAG

CLEAR CRYSTAL CLOCK FLAG

TEST CRYSTAL CLOCK DOES NOT SET FLAG TOO SOON

TEST CRYSTAL CLOCK DOES NOT SET FLAG TOO SLOW

INTERRUPT ON CRYSTAL CLOCK

SET CHANNEL FLAG

TEST CRYSTAL INTERRUPT ENABLE

(DYC) INHIBITED BY CONVERT COMMAND

(DYL) INHIBITED BY CONVERT COMMAND

(DXL) INHIBITED BY CONVERT COMMAND

(DXC) INHIBITED BY CONVERT COMMAND

TEST RC CLOCK STABILITY AT ONE EIGHTH SPEED

TEST RC CLOCK STABILITY NORMAL SPEED

TEST RC CLOCK FAST/SLOW RATIO

TEST FOR ABSENCE OF EXTERNAL INTERRUPT

TEST FOR ABSENCE OF EXTERNAL STIMULUS

TEST THAT RC CLOCK DOES NOT INHIBIT ADCV

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] 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 at 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 subiective 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.



ll. FLOW CHART

Flow of AX08 Diagknostic

SA==200

With all switches down test will

stay .in this section
AX08

Instruction

ll=l Inhibit printout
Test

10:1 Scope Loop

<Multiplexer>
Channel

9:] Halt on Error Increment

Check

Switch Register Control Sweep
and Intensity

Patterns Intensitz

1 , Display
_ Test

Bright

O 3 4

0 0 = l O =

O l = O 0 = Normal

1 l = O l = Dim

l O =

SR = NO

0040

Test indicates Binary value of Analog YES

Converted Voltage. IAmplitude changes in sweep indicate

multi-state condition.

Switch register 6 to H select A/D

multiplexer channel. Calibration

Test

TO
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/IJ$THUCIIUNS FUR Axmd

/

lbuPYHIuHI 1968. UIGITAL LDUIPMENT CORP,. MAYNARD. MASS.

/ ,

0501 QAC=6éw1 ICLtAR x RLGISIER

ojuz JAL=6$wd /LOAD X REGISTLR (1) SIDE

0§c4 DIS:h¢W4 IUISPLAY

0511 avgaodll /CLLAR Y RLGISTLP

051$ UYL=6612 /LOAD Y REBISTIR (1) SIDE

0561 Smxn=b521 /SKIP 0N CRYSTAL CLOCK

osaa SALR=b52¢ /$KIP 0N AUC_TIMING ERROR

05g4 Hb~=6524 /SEI dRIGHTNtSS

n5¢1 XNIN=0351 IUR LxTLHNAL SINSE REGISTLR INTO AC

0552 5AAU=055¢ /SKIP 0N A/U DUNL

056“ XHCL=O$¢4 /CLtAR SENSE BIT wITH ONL IN AC

0541 SARK=0541 /SKIP 0N RC TIMING CLOCK

0342 }IFN=634d ligRO IN AC INHIBIT INTERRUPT ReGlSTER

6594 UIIN=OS44 /0NLS IN AC LNAaLt INTERRUPI

05v: CLLR=6691 ICLLAR AUC TIMING ERROR CONDITION

hfibz CLAK=03bd /CLLAR CRYSTAL CLOCK FLAG

@554 CL~K=OJD“ ICLLAR RC CLOCK AND FLAG

5501 lt'x=o$61 IINCRLMENT MULTIPLEXER

6508 RAuC=b3od ICLLAR AU. READ A/D HUFFFR

6504 AJUV=0604 /START CONVERSION

65/1 Awa=o3/1 /JAM SET MULTIPLExFR

/544 MI»:CLA CLL CMA HAL

Udd (5 *d

LUZA wang M/flnflo “/QUA

wail i4yo K/qom, /4on

add? 175) KM004J. -aw45

[0&5 W4wJ KuHWWv fi40fl

wdd4 7Aw1 KuwIYI. -w/I7

wot: 'nnwn SL1: 0

£1080 $01111 III]! 15

Had} 2461 Hvfi/7p ‘Ué/7

EUJA U854 KoMé4o aflé4

vuél olwv Kfiinw. 0106

0062 1200 Klawm. 1wnm

0065 'quz Aaooz. omvz

0054 2008 Kaun2. avuz

wad: snug KJLWZ) omua

Wdéb 0004 Kofiv4n dUD4

wéé/ 06/0 Cmn/B. 60/0

£944 020$ Koavfl- £200

0041 1864 A1904. 1mu4

0092 034A K064fl. 0040

U645 4002 KQHDZo “$02

£044 ”£19 Kowlb. 0019

moan 77a¢ Kl/flfl. //00

9040 nA/7 Raw/7. 6MI7

wDQ/ 7A6J meomm. -1oum

DADA ilbé KMiflQW' ‘20

wool lama KlwnZ, lvoz

$092 7776 K//76' l/lb



bdbé

VJUD4

U099

E096

uuD/

wdofl

/1//

4 7 P.- J

J O k. {I}

6155

U 5' t; (J

Uéfé

Kl/l/v

M555.

CfiHSUl:

AU‘A {HL '

MU"NUMJ

KL5~U5 o

////

Mtbb

UHUSC

UbUTRL

A

flfldS
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0001

6002

vooé

$004

B009

6000

0007

bald

w0/1

bd/Z

00/5

U0/4

uu/a

W0/b

wall

0100

wlnl

LIUZ

wins

B104

0109

blob

blU/

Elld

wlll

0112

bllé

v114

bllb

blxb

w117

bldn

0121

///Z

Ufifld

fléOA

HAWA

nova

uAflA

Uflwd

0060

qown

wbvd

flbflfi

mama

$590

ubvfl

Wflfin

EAWH

vauu

unwo

wave

0303

030v

4454

wuoa

0046

2409

4226

.4911

4261

4523

4265

1542

4292

15nd

vbflfl

zawo

Iowa

74U2

4512

KMuUWOI

CthAo

CILMH'

CILMC:

CCUNTA:

CCUNTUD

CCUNTC!

HAH,D

INLLO

LJWPI

XL“!

1LMPW1:

TLMPEZO

TmeW5D
THU-WM.

TLMPUD:

TtMPflo.

MSNH1O

CHiLt

CflYL:

LUHzJMS

SVALLo

K004”.

XINfda

XSCUPLn

b

I

400%

G»EC5$
SChSCSSISQ
-s MSSG

n

004m

INITJ

SCUPEA

SCUPE=JMS 1 XSCUPE

XLHAUU:

X'YPL:

XIPHINn

XleTYo

XCHLFo

XILX150

AU:

XDNTCHD

0PH=7wflu

XK=/4UZ

HALT=JMS

tRAUD

MtSAGE

[PRINT

SIXTY

CRLF

1LXTH

A

SNICH

1 XLRAUD
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t

ulze 214/ SIURA. SIUHS

U126 225/ ULHLA. ULULS

wla4 2296 HHHLA. UHULS

old: 2100 UVLTAn UVLVS

$126 22mg HVLdA. UVLdS

£12} 2212 UHLRAo UHLRS

kiléd 2224 UflLLAn UHLLS

Wlél nova nunoMa bum

w162 6324 K0524. 0624

wlbé w5/7 Ké7l, 6/7

6134 gown XPHSR: w

wléa wand YPJSR. m

blob m4mo anw. . 400

blé/ will K///. //7

13140 Iu'oiaé Pa}. 4

lel /4vn M4HW. -4nm

b142 75wo mzwm. -zom

0145 UAuA
~ CUHN1: 0

4:22
'

SIUR=JMS I STURA

4527
-' DVLI=JMS l DVLTA

4:20 UVLd=JMS I UVLBA

4327 UHLHzJMS I UHLRA

4553 UHLL=JMS l UHLLA

4925 ULUL=JMS I ULULA

9924
‘

UHUL=JHS 1 URULA

IS“

/61

low=LLFl UAAGONAL M=RtPtAI BRIGHTNESS

lol=RlGH1 UIAGONAL

[1N3ANGLt 1=NLN VEST

/11=X60X

020$ *. 17/*1



bddd

UdUl

bdfl'

Wdfié

0404

wan?!

bddb

bZJ/

wdlU

Lil;

val?

udlfi

0&14

wdlD

kilo

Wdl/

Uidfl

e441

WdZZ

wags

bdZ4

3:29

uddb

wda/

wdéd

bdél

wa¢a

uddé

Mdé4

$669

wdéb

Mdo/

mead

wa41

wauz

waas

Wd44

0&4:

W446

@447

@454

meal

U452

@493

0694

M235

72Ud

0361

U321

244A

4312

4911

0528

l41é

4512

4911

1223

édpl

1924

édud

odwl

741A

4912

ode

3229

5402

0220

4311

0541

7416

4312

4711

1352

béuo

1245

6502

bdwl

741d

4912

6662

7410

024d

4511

0511

6302

1093

5295

0302

4512

4511

1243

6311
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loTAHl KLY SHOULD CLEAR SYNC PULSE CHANNEL

chlN' ULA

leN IREAD PULSL'REUISTER
ANU K74mv /BIT 0 T0 6

31A

HAL! INOT CLLARLU BY START KEY

SCOPE

/qu5 SIAHI KLY CLLAR ERROR FLAG?
bKLH ISKIP 0N ERROR FLAG

anP
‘

HAL] /LRROR FLAG SKIPED

bCUPE

/I,51 F0« N0 INTLRRUPT ISIAHT KhY SHOULU cLEAR ALL INTEHRUPT ENABLES
IAU .+11

LJCA 1

IAU .+1m

UCA 2

10M

5KP

HALT /lNTERRUPT UP. START KEY

lur /SHOULD CLLAR ALL INTLRRUPT ENABLLS

JMP .+$ .

JMH I 2 ISO T0 MLHURY LOCATLON ONL

.-4 ,b0 T0 MEMORY LOCATION Two

nCUPE

/JHLS SIARI KLY CLEAR RC CLUCK FLAG

anK /SKIP 0N RC CLOCK

:AH

HALT /START KtY DID NOT CLLAR FLAG

:UUPE

IILSF F04 M0 RC CLOCK INTLRRUPT

IAU «13mm ISET HC INIERRUPT ENABLE

tTLN UTLN

3A0 .+7
UCA 2

[UN /IHLRL SHOULD HE N0 INTERRUPT

5K9

HAL! IRC GLOCK INTEHRUPT UP

10+

5KP

.-¢

:CUPE

/IL5T RLAU uUFFLH (v RLGISTER) AC=ZERO

LJUPA: JYU ICLLAR Y RLGISYER
«AUG

'

/REAU BUFFLR

SNA CLA IIEST

JMP .‘3 /GOOD

HAUC IUAU

MALT [AC SHouLD EQuAL uZUZ

JCUPE

ITLST READ HUFFLR (Y REGISTLR) AC=SEVEN

CLA CMA ISET AC T0 SEVLNS
UYU ICLLAR Y REGISTER



Dino

UdD/

MZOA

udcl

5&02
macs

6&04

0302

7496

b204

124d

0502
4512

4911

RAUC

SNA

JMP .+4

ULA CMA

HAUC

HALT

SQUPE

9/26/68 17:17.11 PAGE 4-1

IREAD BUFFLR
ITEST

IGOUD

/BAU ,

IAC SHOULD EQUAL 90mm

IBAU AC CLLAR PULSE
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IILST RLAU BUFFLR (Y RLGISTLR)
DECO 7&46 CLA CHA /AC EQUAL SEVENS

wébb 6612 UYL ISET Y REGISTER
wdb/ 6662 HAUC IHEAD BUFFER

na/A YBfll lAC

well 7656 SNA CLA ITEST

va/a 62/9 JMP .*6 /GOOD

64/5 6662 HAUC IBAU

wa/a 4912 HALF /AC SHOULD EQUAL 7777

64/: 4:11 SCOPE

IItST CONTINGENCY AND PULSE CHANNEL FOR EERO

02/5 7246 ULA CMA IAC=SLVENS

wd/l 6364 XHUL ICLLAR CHANNEL
[Add 72306 ULA.

'6601 6661 leN IREAU CHANNELS

U6d2 I446 SiA ITEST FOR {ERG

H606 4612 HALT [FAILED To CLEAR

w6u4 4511 scuPE

leLL CONVLHT INSIRUCTIUN SLT THL FLAG?
w609 6364 AUCV /START

0606 6106 UCA STALL

666/ 2106 -' 18¢ STALL ITIME FOR FLAG TO SET

U510 560/ JMP .-1
W611 6662 bKAU /SK1P ON DONE FLAG
véld 4912 HALT IUONE FLAC NOT SET 0R SKIP FAILED
D613 6362 HAUC /CLLAR FOR SCOPE

B614 4911 ~ SCUPE

IILST THAI (RADC) CLEARS DONE FLAG

w6la 6664 AUCV ISTART CONVERT TO SET FLAG

B616 6362 SKAU

B617 5616 JMP .-1 INAIT FOR FLAG
w6zo '6662 HAUC ICLLAR FLAG

U621 6662 snAo IIS FLAG CLEARLD

U622 741m 6KP /YES
2646 4612 HALT lNOo FLAG IS SLT 0R SKIP FAILED

U624 4511 SCOPE

.

‘

/ILST TnAT (CLER) CLEARS THL UONL FLAG

0626' 6364 AUUV ISTART CONVERT TO SET FLAG
W626 6362 6KAU lSKlP 0N DONL

. 0627 6626 JMP .-1 INAIT FOR FLAG

U666 6351 CLLR ICLLAR UONL FLAG

W661 6662 SKAU ITEST THAI FLAG Is CLEAREU

U662 7416 SN?

U666 4612 HALT /(CLER) DID NOT CLEAR DONE FLAG

$664 4511 SCUPL
- IILST THAI (UTEN) CLEARS THL AC

U665 724v CLA CMA IAC=SEVENS

U666 6344 UILN ICLEAR AC

U667 I440 5£A ITEST

m643 4512 HALT IOTLN 010 NOT CLEAR AC

u641 4511 bCUPE
‘

B642 6342 tTLN ICLLAR ALL INTERRUPT ENABLES

IWILL INC HUX SLT DONE FLAG

M646 21Db lSt STALL



9/26/68 1/:17.19 PAGE 5'1

b544 5545 JmP .-1

mafia 65:1 LLLR
wiao 0301 . ICMX llNCRLMLNT MUX

0547 2105 lSt STALL
'

uéDJ 534/ JMP ._1

L591 oSéZ bKAU ISKlP ON FLAG

£392 /410 SAP

6555 4912 HAL! llCMX SLT DONE FLAG

u594 0302 «AUG

$599 4911 SCUPE



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

IWILL MULTIPLEXLR INSTRUCTION CHANGE AC

mébb b361 lcnx IINCREMENT MUX

6397 7440 5£A
,

U500 4512 HALT xlCMx. SET AC

LJOL 7240 CLA CMA

U502 6561 ICMX IINCREMENT MUX

U505 74:0 SNA

mao4 4912 HALT /ICMX+1U. SET AC

,Uboa 03oz HAUC

uéob 4511 SCOPE

/HOUTth5 USING {OT 637x

/|PST RLAU UUFFLR (Y HLGISTLR) AC=ZERO

U507 0511 UYC ICLLAR Y RLGISTER
ué/J 65/2 HAUU+1Q /READ BUFFER

L571 lbbd SNA CLA /TEST

U5/2 55/9 JMP .+3 IGOOD

wé/é 63/2 HAUCtlZ IBAU

13/4 4912 HALF /Ac SHOULD EQUAL UEUO

Ué/b 4:11 SCOPE

Ué/b b7/7 JMP I .*1
b3// U490 . 17701

/ILST RLAD UUFFLR (v RLGISTLR) AC=SEVEN

0400 724a CLA CMA ISET AC T0 SLVLNS

6401 0311 UYU ICLLAR Y REGISTER
oaua 0572 HAUC+1M IREAD BUFFER

aqus 7453 SNA /TEST

u4m4 921% JMP .+4 IGOUD

D4flb 7240 CLA CMA IBAD

U4Ub 03/2 RAUC#1J IAC SHOULD EQUAL 060m

m4w7 4512 HALT IBAU AC CLEAR PuLSE

U41» 4511 SCOPE
'

lltST RLAU UUFFLR (Y REGISTER)

U411 [24” CLA CHA IAC EQUAL SEVENS

U412 o512 UYL /SET Y REGISTER

U416 0372 NAUC+1U IREAD BUFFLR

U414 7201 1A0

041: 7650 SNA CLA ITEST

U416 '9221 JMP .+6 IGOOD

U41! 0372 HAUC+1U IBAD

0420 4512 HALT IAC SHOULD EQUAL 7777

U421 4511 SCUPE

INILL CUNVLHT INSTRUCTION SETS THE FLAG

U422 0374 AUCV+13 [START
U423 Slab UCA STALL

@424 21U6 [St STALL /TIME FOR FLAG TO SET

U425 5224 JMP .-1

U426 6352 SKAU ISKIP 0N DONL FLAG

qul 4512 HALT IUONE FLAG NOT SET 0R SKIP FAILED

046$ 4511 SCUPE





9/26/68 11:17.23 PAGE 7

/IEST THAI (RAOC) CLEARS UONE FLAG

u4¢1 66/4 AOCVolu ISTART CONVERT TO SET FLAG
uqaa 0352 SKAU

,

b4d5 >262 JMP .-l INAlT FOR FLAG
b904 0572 HAUC+1O /CLLAR FLAG

54¢: 0362 SKAU IIS FLAG CLEARLO

macs 741A SKP /YES

uao/ 4512 HALT INO. FLAG IS SLT OR SKIP FAILED

O44» «511 :CUPE

luINERATL IIMING ERROR CONDITION
W441 o5/4 ADUV+1W ICONVERT

@442 63/4 AOCVolO /IwO AOCV SET ERROR CONDITION
D445 0522 SKLH ISKIP ON ERROR

‘

b444 4912 HALT /LRROR NOT UP

L449 0352
.

SKAU
'

O446 524D JMP .-1

W447 4311 aCUPE

/UntS (CLLR) CLLAR ADCIP "FF"
243» 03/4 AUUV+1U

wqal 03/4 AUCV+1O ISET ERROR CONDITION
H452 6552 :KAU

O42: 5252
"

JMP .-1 lwAIT FOR FLAG
w4a4 n351 - ULtR ICLLAR ADClP "FF"
O49: 03/4 AUCV+1A /CONV£RT

U496 oséa SKAU ISKIP ON FLAG

O4D/ 52:6 JMP .-1 INAIT FOR FLAG
m4od 0522

'

SKtR ISKIP 0N ERROR

w401 741$ SKP INO ERROR

b402 4912 HALI IICLER) DID NOT CLEAR ADCIP FF

0405 4511 SCUPE



0404

VQOD

Lbe

w407

wQ/d

b4/l

w4/2
w4lé

504/4

ki‘I/D

b4/h

LQI/

wadd

wDfll

EDUd

0905

Z3fl4

mauo

£308

flaw]

maid

$311

0912

£316

U314

0219

£916

uaxl'

used

bébl

b522

741a

4912

4911

0504

6564

5522

4912

0552

52/:

4511

655
052

7413

4912

4311

0504

b564

bSJZ

35w]

05:1

6504

6552

5315

6322

7413

4512

4:11

9/26/68 17:17.25 PAGL 8

/|t5T FUR AUC TIMING ERROR

CLLR

SKLR

SAP

HAL!

bCUPE

/CLLAR ERROR CUNDITION

/SKIP 0N ERROR

ltRROR CONDITION UP

/brNLHAIt IIMING ERROR CONDITION

ADUV

AUUV

SKLR

HAL?

aKAU

JMP ,-1
SCUPE

/CONVERY

/TWOADCV SET ERROR CONDITION

/SK1P 0N ERROR

ILRROR NOT Up

/UUhS (GLEN) CLLAR ERROR FLAG

ULtR

bKLR

SKP

HALT

DCUPE

luuLS (CLtH) CLLAR ADCIP

AUUV

AUUV

bKAU

JMP .‘1

ULLH

AUUV

bKAU

JMP 0-1

bKtR

hKP

HALI

SCOPE

/CLLAR tRROR

/$KIP 0N ERRUR

/N0 ERROR

ILRROR FLAG NOT CLEARED

"FF"

/SET LRROR CONDITION

/wAlT FOR FLAG
/CLtAR AUCIP "IF"

/CONVERT

/SK1P ON FLAG

/wA1T F0R FLAG

ISKIP 0N ERROR

/N0 ERROR
/(CLER) DID NOT CLEAR ADCIP FF



9/26/68 1/317,25 PAGL 9

/5LT UONt AND TtST FDR INIEHHUPT WITH NO INVERRUPT ENABLLS

wagl b3h4 AUUV ISTART CONVERT
wade b3o2 aKAU

£925 5322 JMP .-1 IHAIT FOR DONE FLAG

u9£4 72b3 ULA

and: 0542 tILN IINHIBIT INTERHUPIS

vagb 15¢: IAU .#7
bail ¢8p2 JCA 2

va¢d oobi JUN
Dad]. [411) bKP

uDJZ 4:12 HALI /1NIEHRUPT UP

w905 0&0? 10*

v,v3é4 [41.3 3KP

1196) 07d8 I’d
.

vaac 4511 bCUPL

lat! tRHH FLAG AND TEST FUR INTEHRUPT WITH NO IN‘ERRUPT ENABLE

maa/ 6504 ADCV

vaqd 0504 AUUV /GENERAT£ ERROR FLAG

$341 6562 bnAU

w942 9541 JMV 9'1
uaas 1558 .

‘ IAU .*I
v944 dez JUA 2

0949 ohm: 10V

bpab /41A hKP

b94/ 4912 HALT /1NIERRuPr uP

wand 0A0? . 10*

0991 7411) 5KP

”:32 W94] 0'5

$935 4911 :CUPE

/wILL UUVL FLAG HAISL AN INVERRuPT

$934 72ud ULA

9999 1051 IAU KUIUM

wabé 0540 tTtN uttm IENABLE ADC INTERRUPT

099/ 0504 AUUV /START CONVERT

wabfl b362 bKAU

final 5500 JMP .-1 IHAIT FoR FLAG
waoz 16/1 UAU .¢7
@305 $002 UCA 2

@204 bani lON

”909 /awo NOV

wabb 6302 10+

0907 4912 nALT IUONE FLAG DID NOT RAISE INTERRUPY

Ua/d I413 bKP

07/1 0572 .*1

maxz 4511 SCUPE

£915 b7/4 JMP I .*1

U314 060$ , l/7+1
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36$

5‘4

3(38

{1.

F

F

t'

ébdh

«56/

£300

vbbl

vbéa

bbéé

Ubé4

flbaa

ubéb

wbé/

WSQd

L991

.0942

L545

”544

$047

Ub4b

'4

," ‘75.?

l 34¢?

0540

0564

0504

0552

7410/}

121s

33L;

Ofijl

/ I31! a,"

Uta-M:

4712

IQLJ

454d
6333

«911

LfioE

/743

650/

4116

2281

c3oz

4:15

4911

0591

0507

6503

£195

3251

o3é2

4912

5522

4914

4511

0.5!?!)

05//

Zinc

9242

bSJZ

4712

4311

9/26/68 1/:17.28 PAGE lfl

/AiLL TlMle ERROR RAISL AN INTERRUPT

ULA

IAU KHZflb

tltN UILN

AUUV

AUUV

thu

JMP ,-1

IAU .+7

JCA a

lUN

VUP

lOr

HALi

3K?

..1

LLLH

:CUPL

/wIUHU PNUbHAMEU 10!

«AUG

LLA CHA

lCMX HAUC AUCV

[St STALL

JMP ,-1
bKAU

«ALI

5CUP£

Int! llMle ERHUH FLAG

ULLR

lCMx Aqu

lLMx‘ADCv

lb: STALL

JMP ,_1

SKAU

HAL}

aKtH

HAL!

:CUPL

«AUG

ACMX RAUL AUCV

lSt STALL

JMP ,-1

:KAU

HALT

>CUPL

IND INTEHRUPT

ICLLAH DUNt

IINC MUX. HE§D BUFFER. CONVERT

ISKIP 0N DUNL

IUONF FLAG N0! SET

/UON£ FLAG NUT SET

INO TIMING ERROR FLAG

/ShT MUXo READ BUFFER. COMVLP?

IUONE FLAG NOT SET



vb47

W590

U591

”032

$535

WDD4

0653

$056

£397

abbd

6351
6377

6579

leh

5252

0362

4912

6322

4912

4511

ISLT

9/26/68 1/:17,3u PAGE 11

llMle ERROR FLAG

CLLR

ACMX RAUC ADCV

ACMX ADCV

[St STALL
JMP ,-1

bKAU

HALT

bKLH

HALT

SCOPE

ISET MUx. READ BUFFER. CONVERT

ISKIP 0N DONE

/UONE N0 SET

ISKIP 0N ERROR

ItRROR SHOULD BE UP



I... / I'.’ -”

;/Ji

0/04

d/d?

0/00

g/J/

L/Ld

L/ll

[/12

u/lj

53/1 4

“/19

0/15

h/l/

w/dd.

L/zl

[/42

6/45

w/dQ

old:

fl/Zb

u/Z/

m/éo

ieua

lszé

biflh

fiin

$464

$511

«91?;

0334

4911

0531

780d

13¢“

0545

¢1u0

DQIE

0542

«31?

4311

0594

0&4}

sérq

c359

G541

/41J

4912

4911

0541

9515

1363

bjab

1520

édEZ

0511

760%

0302

4912

7410

fi/Zb

0594

4311

9/96/68 1/:17.$1 PAGt 12

/‘tST USINU QC CLOCK CONVLHIING * IN‘EHHUPT

/|r$7 RE CLUCK

/LuAhLL «C CLOCK ANU SKIP ON FLAG

ULA
‘ '

IAU «rflflz
tltN UILN /1URN HM HC CLOCK

[St SIALL

JMP ,-1

35*“ /HC CLOCK +LAG SHOULD HE SFT

flALI /ulu NOT SKIP rm RC CLUflK {th

ULRK ICL kc CLOCK Awu FLAG

‘DCUPE
/i:§T ;u« Aug TIMINa EHRUH

LLLH

LLA
IAU «adoz

t'tN Drum

lat STALL

JMP .-1

DKLH /SKIP 0N ADC TIMIVG EHHOH

MALI ILRROH SHOULD rt 8LT

:CUPL IHC TIML ADJ 5’1 FOR MIN

/|:3T CLLAN «u CLOCK INSIRUCTION

CLRK ICLLAR RC CLUCK AND FLAu

DARK

JMP .-1 /SYNC nN CLOEK

uLNK

bKHK ISKIP on «c CLth

DKP

HAL] /clLAR ulu NOT WORK

:CUPL

/niLL RU CLOCK RAISE AN INTtRRUPV

:KRK

JMP .-1 /wAIT FDR RC CLOCK FLAG

IAU «sand

:ILN OILN IHC CLOCK INTEHRUPT kNAHLh ON

IAU .+/

3C“ 2

10V

wow ISHUULU INTEHRUPT HtRL

1UP

fiALI IND INTEHHUPT

an?

1’].

ULHK

aCUPL



w/él

Lx¢2

L/éj

wlé4

0/09

o/éb

b/Jl

0/40

u/41

{/42

0/45

b/44

6/49

6/46

5/4/

Clad

u/Dl

w/Dg
u/35

b/D4

b/DD

0/36

b/D/

0/60

0/01

0/b2

b/OS

w/04

w/OD

0/06

0/07

W/I0

bill

0/12

1000

1001

1002

1005

1004

1009

1006

1007

1010

1011

1012

1013

1014

101:

1016

9/26/68 11817.62

/~1LL RC CLOCK SET ADC DONE FLAG

CLHK

5KHK

JMP 0'1

CLHK

snun ISKIP 0N RC FLAG

JMP .-1 IHAIT FOR RC FLA

ISt STALL

JMP .-1 ,ADC DONE SHOULD

bKAU /$K1P 0N AUC DON

HAL! IADC UONL NOT SE

sCUPE
luLtkH RC CLOCK ANU TEST LOH NO SKIP

CLA .

tTtN IIURN 8LOCK
OFT

.

~
K L G

15¢ STALL

JMP .-1

bKHK ISKlP 0N RC CLOC

bKP

HALT ICLUCK SHOULD bE

-SCUPE

ITLST RC CLOCK (ONE EIGHT SPEED)

CLA

TAU K4002

zILN UTLN

PAGE 13

G

BE SET

E

T

K

OFF

ISLON SPEED RC CLOCK ENABLE

CLRK /CLEAR RC CLOCK FLAG

:KRK ISKIP UN RC FLAG

bKP

HALT IRC FLAG SET TOO SOON

[St STALL

JMP .‘1 luAIT FOR FLAG TO SET

SKRK ISKIP 0N RC FLAG

HALT IFLAG NOT SET

bCUPE

JMP I .‘1

*0 177*1

/TtST THAT RC CLOCK GENERATLS TNTERRUPTS

UPH

CLA

IAU K1002

tTLN OTEN

lSt STALL

JMP .-1

1A0 .+7
uCA 2

1ON
UPH

IUr

HALT /N0‘!NTERRUPT

SKP

9’1

CLLR

xac INTERRUPTS ANo RC TIMING



9/26/68 11:17.67 PAGL 15—1

101/ 6554
‘

LLHK

load 4§11 :CUPE



1021

1028

1043

1044

1029
1046

104/

10oz

61m:

leb

3226

4912

b253
0621

3222

4911

9/26/68 17:17.58 PAGE 14

IILST USING CRYSTAL CLOCK T0 SE7 FLAG

PAUSL

UCA STALL IFLAG SHOULD BE SET 15% USEC

IS! STALL
‘

JMP ,+3
NALI ICRYSTAL CLOCK FLAG NOT SET

JMP .‘3
'

bKXK ISKlP 0N CRYSTAL FLAG

JMP .-5 /NOT SET

SCOPE





1051
1002

1005

1004

1059

1000

1001

1040

1041

1042

1045

1044

1049

1040

104/

1090

1031

1002

1095

1034

1039

1030

109/

1000

1001

1002

1005

1004

1009

1000

1007

10/0

10/1
10/2

10/5

10/4

10/5

10/0

10/7

1100

1101

1102

1100

1104

1105

1100

1107

0392
0021

5202

0502

0521

7410

4912

4911

0502

0521

5242

0592

2100

21U0

2160

0521

7410

4512

4911

0552

0521

025:

0552

1022

0100

2100

0202

0521

4912

4911

7200

1320

0340
2100

0272

1300

0002

0001

7000

0002

4512

7410

1104

4511

7124

0340

0361

9/20/68 17:17.09 PAGE 15

/rAP£ 2

/CLLAH CRYSTAL CLOCK FLAG wlTH "IOT"

CLXK
'

SKXK

JMP .-1

OLXK

SKXK

SKP

HAL!

SCOPE

/|LST THAI FLAG OOES NOT SET TOO SOON

CLXK

SKXK

JMP .F1 /stc 0N CLOCK
CLXK

15¢ STALL

lbt STALL

lSt STALL

SKXK

5K9

MALT /FLAG set T00 soom
SCOPE

/ILST THAI FLAG UOES N01 TAKE TOD LONG T0 8LT

CLXK

SKXK

JMP .-1 ISYNC ON CLOCK

CLXK ICLLAR XTAL CLOCK FLAG

IAU (M0043

OCA STALL

ls: SIALL x150 MICRO SEC

JMP .-1

bKXK ISKIP ON XTAL CLOCK FLAG

HALT IXTAL CLOCK FL TAKES T00 LONG

SCOPE

IwILL CRYSIAL CLOCK GENERATL AN INTERRUPT

CLA

IAO K0400 IENABLL XTAL CLOCK INTERRUPT

tTtN OTLN

lSt SVALL IXTAL CLOCK FLAG SHOULD BE SET

JMP .‘1

lAU .‘7

UCA 2

lON IINVERRUPT ON

TOP
ISHOULD INTERRUPT HERE

0?

HALT IND XTAL INTERRUPT UP

SKP

1‘1

SCOPE

lbLI UHANNtL FLAG -

STL RAL /”001 T0 AC

UTLN ZTLN ISET CHANNEL FLAG

KRIN /SENSE REGISTER TU AC



111(-1
1111

1112

1115

Iswé

“912

1210

«911

DNA

HAL!

LLA

:CUPE

9/20/68 1/:17,44

/AC SHnULu=4ogw

/UI1‘A N£JT 51.7

WAG;
1,.

L/



9/26/68 17:17.44 PAGh 16

ICLtAR XIAL FLAG AND TEST FOR NO INTERRUPT WITH ENABLL UP

1114 0352 ULXK /CL£AR CRYSTAL CLOCK FLAG

111: 1524 IAU ,¢7

1116 JAZZ UCA 2

1117 cowl 10M

112a 741a bKP

1121 4512 HALT IINTERRUPT UP

1122 bama TOT

1125 l4lé 5K9

112: 4511 5CUPE

11z5' 196A TAU K0834

112/ 03/1 ACMX IMULTIPLEXLR CHANNEL 34

/IE5T THAT DISPLAY COMMANDS 00 NOT NTERFERE NITH A/U CONVERSIONS

,was TLST ASSUMES THAT CHANNEL 34 IS SELECTED AND THAT

/ANu IHAI A FIXED NoN ZERO VOLTAGE Is SUPPLIED To CHANNEL 34

1166 5504 ADCV ISTARY CONVERSION

1141 Iawa N09

1162 land NOP ICONVERSION IN PROGRESS

1163 0311 UYC /IHIS INSIRUCTION SHOULD BE INHIBITED

1154 6562
,

. HAUC xlF ZERO (DYC) NOT INHIBITED

1152 745a
. 5NA /IEST

‘

lléb 4312 HALF IDYC HAS NOT INHIBITED AND CLEARED CONVERTER

11¢? 4311 SCOPE





TN
1] 1

3 2

1145

11A4

11 b

1? 6

1147

1126
14 1

1192

1~35

1-43

1196

1197

1 .4

llbl

1 >2

1 53

11b4

1103
1 56

1 57

11/3

4“
11/4

l‘ffi

1 I6

0504

oSéZ

5341

7240

0312

@562

7661
7455

‘4)12

4511

724d

05b4

0502

b362

741b

4512

4911

0554

05é2

bSbZ

0501

65d2

4312

4511

11wo

U367

6346

ZIMh

bSIJ

57/6

lZMU

lZOO

9/26/68 17:17.45 pace 17

/TtST UYL 15 INHIBITED DURING A/O CONVERSIONS-CH $4 SET TO HALF POSITIVE SCAL

AUCV

SKAU

JMP ,-1

CLA CMA

UYL

HAUC

IAC
bNA

NALT

SCOPE

/ILST THAT (DXL)

CLA CMA

ADCV

UXL

DKAU

SKP

HALT

SCOPE

.71151 THAI uxc IS

AUCV

SKAU

JV? .‘1

UXC

SKAU

HALI

SCUPE

ISTART CONVERSION

IHAIT FOR FLAG.

IAC=7777

/(OYL) SHOULD bE INHIBITEU UNTILL RADC

IIF AC=7777 DYL NOT INHIBITED

ITEST AC Nor EQUAL 7777

IDYL NOT INHIBIIEU

_

/CHANNEL 34 SHOULD HAVE A NON zERu VOLTAGE

IS INHIBITLD DURING A/D CONVERSION

/AC=SEVEN

ISTART CONVERSION
ISHOULO BE INHIBITEO AN NOT LOAD "X" NITH SEVLNS

IIF "X” IS LOADED. DONE HILL SET TOO SOON

IUONE SET TOO SOON

INHIBITEO BETWEEN (ADCV) AND (RADC)

ISTART CONVERSION

/HAIT FOR FLAG

/"DXC” SHOULD HE INHIBITEU

/IF NOT INHIBITEO HILL CLEAR ADC FLAG

IUXC CLEAREO DONE

/IHIS ROUTINE IS FOR SCOPEING RELAY ENABLES R1. RZ AND R4

TAU STALL

ANU c0070
tTLN UTLN

15¢ STALL

JMP IP4

JMP 1 ,‘1
' 117*].

*0 17/‘1



lduA

1301

lav?

1&05

1604

1:99

lsz

150/

141d

lill

1512

1415

1414

1:19

idlfi

141/

14:6

lédl

1&42

lidS

ldd4

1549

ldab

ldd/

ldofl

lddl

1&02

1&6}

1&34

14¢:

ldéb

ldé/

1&90

1d41

1442

1493

1:94

1&4:

1446

1&4/

1490

1491

1&92

1&9:

1&24

1&3:

lava

1&9]

ldbd

ldol

1462

1db3

1&04

/2w&

1/345

6545

élflh

0594

0541

b267

0594

Zlflb

0591

521d

llhh

éfldD

$100

C554

c541

3217

059“

Zlbb

0641

5222

ilwb

/541

1323

I495

9241

i640.

74DJ

3241

IAvl

/fldd

/44J

4912

4311

l2hu

15¢:

0395)

éILb

6594

0541

324/

0554

zinc

0541

beZ

11wo

$fl26

élbb

6354

6341

52b1

6554

leb

9/26/68 1/:17.4o

/ILST RC CLUCK 5an (UNL LIbHT SPELU)

RCA:

ngl.

CLA

IAU K4fl02

tTLN UTLN

UCA STALL

ULRK

DKHA

JMP .'1

CLRK

lSt STALL

BANK

JMP .‘2

IAU STALL

UCA SL1

_u0A STALL

LLHK

DKHK

JMP .-1

ULHK

lSt STALL

SKHK

JMP ,-2
IAJ STALL

LzA

TAJ SL1

DNA

JMP RCXI

UNA

bNA

JMH RCXL
lAu

‘

DNA

StA

HAL]

ScUPL

ILUUAL

IMTNUS ONE

/PLUS ONL

/TLST Rb CLOCK FAST

LLA

[Au (wave

tILN UTLN

uCA STALL

ULNK

DKHK

JMP ,-1

CLKK

lSt STALL

SAHK

JMP .-2

TAU STALL

UCA FT1

UCA STALL

ULHK

SKHK

JMP .-1

ULHK

lbt STALL

PAGE 18
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1305

idob

1ao7

1&13

18/1

1a/2

1d/3

1d/4

idla

ld/b

1d/7

lbud

1501

léua

1303

16B4

1505

lévb

1107

1518

1511

1512

1516

1514

1:19

1515

1517

15am

1621

1622
1523

1324

1525
1626

1527

1542‘

0541

5264

llwb

7341

1326

143%

asns

724»

I490

bsws

7Dw1

734A

1445

4512

4511

7503

1325

7113

7110

7110

7341

1026

74bé

5624

7240

745A

5524

70fi1

734$

744$

4512

4511

6342
6354

>760

140%

HCXZ.

9/26/68 17:17,4a PAGE 19

SKHK

JMP ,-2
TAU STALL

UIA

IAU FT1

SNA

JMP RCXZ /tQUAL

UNA

3NA

JMP RCXZ /MINUS ONE

[AC
'

CMA

51A IPLUS ONL

HALT

SCUPE

/!tSY FAST-'3LOH RAYIO OF RC CLOCK

RUXSO

CLA CLL IlF THIS TEST FAILS

IAU SL1 IRATIO 0F CLOCK IS

RAH CLL INOT B T0 1

RAH CLL

«AH CLL

CIA

TAU FTl

SNA

JMP RCXJ

CMA

SNA

JMP RCXé

lAc

CMA

Stfl

HALT [RATIO war 8 TO 1

SCOPE ITHIS IS NOT TRUE

tTtN ICLEAR ENABLLS

CLRK ICLEAR RC FLAG
JHP I .*1 IUSES DISPLAY To CHECK ICMX

CHlST llNSTRUCTION



1561

1552

léoé

15é4

15¢:

lééb

léé/

1:44

1541

1542

1545

1:44

1545

1546

154/

139A

1531

1592

15:5

15:4

1693

lsao

153/

150A

1501

1502

1:05

1504

150:

1306

15c?

13/4

15/1

13/2

434»

4355

b$01

434£

:354

4595

5356

72m»

Ibwd

0579

6302

0562

5344

leo

5546

£106

535$

514$

lawn

76M4

1335

03/1

bSbl

b304

0362

63é2

5302

21ue

5504
2106

5306

5756

5772

.140”

/5LLECT MUX

CUNS: JMS CONl

JMS CUN2

JMP .—2

JMS CONl

JMP 0-1

JMS CONZ

JMP 9’1

9/26/68 17:17.49 PAGE 2%

WITH SWITCHS. DISPLAY CONVLHTLD VALUE IN AC

/USE ACMX. RADCp ADCV

/USE Icnx RADXC AUCV

IUISPLAY CONVERTER VALUE IN AC. SW REGISTER 7911 SELECT MUX

CUNlt

CURB:

MOP

LAs

ACMX ADCV

HAUC

bKAU

JMP .~1

lSt STALL

JMP .-1

[St STALL

JMP ,-1

JMP I CON1
NUP

LAS

IAU K777]

ACMX

ICMX

AUCV
HAUC

SKAU

JMP .-1

IS: STALL

JMP .-1

lSt STALL

JMP 9-1

JMP I CUNZ
JMP I ,+1
. 1/701

lMlNUS ONE



1413’,

1401

1402

1465

1404

.14u5

14W6

14v!

1410

1411

1412

1415

1414

1415

1416

141/

1420

1441

14KB

1425

1444

14d5

1426

14d7

14Jd

1451

1462

14c:

14o4

1465

1450

146/

1440

1441

1442

1446

1444

144:

1446

1400

720a

oD5/

03/1

6364

636d

5204

6367

3362

0562

5210

0507

235/

63/3

13/0

7341

1802

lb5fl

5241

147»

7240

1662

165v

5241

1&02

ln4d

13/3

/650

521a

135/

7341

11W?

7543

5210

1350

”Sine

4517

2106

5245

4511

*0 17/‘1

9/26/68 17:17.49 .

PAGE 21

IILST FOR NUMBER OF CHANNELS 0N ”ULTIPLEXER
CfiISTD

CHISTZp

CfiTSle

ULA

UCA MUXNUH

ACMX

AUCV

SKAD

JMP .-1

ICHX RAUC AOCV

UCA CTEMA

SKAD

JHP 0-1

lCMX RAUC ADCV

lSt MUXNUM
UCA BAD

FAU BAD

CIA

IAU CYEMA

bNA CLA

JMP CHTST1
IAU BAD

UNA

IAU CTEMA

SNA CLA

JMP GHTSTl
lAU CTEMA

CMA

IAU HAU

SNA CLA

JHP CHYSTZ
[AU HUXNUM

01A
TAU KBd4D

StA CLA

JMP CHTSTZ
IAU KHDUZU
UCA STALL

JMS I XIEXTB
lSt STALL

JMP .92

SCOPE

chANNEL iERO

IFIRST CONVERT

/SLCOND CONVERT FIRST READ

IJRD CONVERT 2ND READ

IFIRST READ

IFIRST READ

I

ITEST THE REST

INot EQUAL +/- 1/2 LSB

[CHANNEL
ILOUAL T0 MAXIMUM

/N0'-NOT 4U

/SAML VALUE IN X ICHX



1447

1456

1451

1452

1455

1454

1455

1490

1457

146d

1461

1462

1463

1464

1465

1466

1467

14/6

14/1

14/2

14/6

14/4

14/5

14/6

1477

1503

19U1

1902

15U3

1504

13U5

15U6

15m}

1916

1911

1312

1913

1914

1915

1516

151/

526
921

1522

1923

1224

1525

/246

6564

7203

21D6

5252

2166

5254

6361

7440

4512

/246

6364

4911

6354

1241

6346

1305

6602

3106

6861

6316

7ZMD

73%”

7001

ZIWb

5273

53M6

4512

6362

741w

15U2

6342

7240

0364

4511

6364

6351

1234

6346

6341

5316

6364
6354

6322

4512

6342

6332

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

/TLsT CUNTINGLNCY REGISTER NAIT 36 MILL SEC

/LLT 510

/VALUh UP

IVALUL 0f

VALln

SUUPL

CLA CMA

xRCL

ULA

[St STALL

JMP .-1

15¢ STALL

JMP .—1

XRIN

StA

HALT

CLA CMA

SCOPE

CLHA'

ICLLAR CONTINGLNCY CHANNEL

/NAIT 36 MSEC FoR

ILXTERNAL STIMULUS

/READ CHANNELS

ITEST FOR {ERG

ILXTERNAL STIMULUS HAS APPLIED

/CLLAR CHANNELS

32; OR 53 TRIGGER EXTERNAL INTERRUPT

TAU Klfifl4

tTLN OTLN

.IAU VAL1

UCA 2

UCA STALL

ION

UYC DYL

NUP

NOP

lAC

lSt STALL
JHP ,-5
JMP ,+2

"ALT

10?

SK?

0"»)

tlLN

CLA CMA

xRGL

Y REGISTER CONSTANTLY INCREASING
Y REGISTER IN AC IF INTERRUPT OCCUR

IEXTERNAL INTERRUP ENABLE

ISELECT ENABLES

IINTERRUPT RETURN

ILOUAL (Y REGISTER)
/INTERRUPT ON

ILOAD Y REGISTLR

/TIME FOR INTERRUPT

IINCREMENT (Y VALUE)

IUONE ALL VALUES

/N0

IVES -— TURN INTERRUPT OFF

IINTERRUPT OCCURED. AC=(Y—REGISTER)

ICLLAR CONTINGENCY CHANNEL

/TLST THAT RC CLOCK DOES NOT INHIBIT ADCV
SLP 11.1968/LCO

ULHK

ULLH

TAU K2fl02

tILN OTLN

bKHK

JMP .-1

AUCV

CLRK

SKLR

HALT

tTLN

bKAD

ICLER CV AND CM

IRC CLOCK INITIATE CONVERT

/wAIT FOR FLAG

INOH DO A ADCV. GENERATE ERROR

/CLEAR CLOCK FLAG

ISKXP 0N ERROR

IERROR NOT UP



1926

1321

196a

19é1

Ind?

1905

looa

1753

1900

19é7

1940

1941

1942

.1945

1:44

1949

1946

5525

6334

0362

4511

0351

6342

[End

1315

744a

4516

éélé

/sw4

Vane

I710

b921

5746

0245

9/26/68 17:17,b3 PAGE 22-1

JMP .-1 IHAIT FOR FLAG

CLRK
HAUC

SCOPE

CLtR

trtw

/UHOL? A1 LND

CLA

TAU I

51A

JMS 1

UCA I

LAS

HIL

ICLEAR A/D FLAG

OF PASS 1F ERROR

X’YPE /TEST FLAG

XfiHLF ICRLF T0 TTY

XIYPE ICLLAR FLAG

SPA CLA

JHP 1

JMP I

LOUPA

XSNTCH /To DISPLAY TEST

.*1 /LO0P ON INSTRUCTION TEST





1500

1501

1502

1005

1504

1505

1506

1007

1510

1511

1512

1513

1514

1615

1510

1517

1520'

1641

1622

1623

1624

1625

1526

152/

1660

1661

1562

1665

1664

1565

1566

1567

1543

1041

1600

7402

6351

1060

5104

1044

$105

4519

025/

1665

1665

4454

4543

0411

0107

1617

2624

1106

4022

2516

1611

160/

4546

2301

1505

4026

0114

2505

4011

1640

3360

4011

0315

6000

5600

*0 17/*1

TLXTH'

TthUlo

XX

ULtH

TAU

UCA

IAU

UCA

JMS

MUXN

9/26/68 17817.53 PAGE 23

K0905

CHXL

K0015

CHYL

I XSIXTY

UM

VLXTBl

ILXI

JMS

4546

0411

0107

1617

4624

1106

4042

2516

1611

160/

4546

4601

1505

4026

0114

2505

4011

1640

6060

4011

0615

6000

JMP

BI

I HSSG IUISPLAY OUTPUT

IUIAGNOSTIC RUNNING

ISA

IHE

ISPACE V

IAL

/UE
[SPACE I

IN SPACE

IXX

llC

IMX

l ThXTB



1542

1545

1544

1645

1546

154/
155A

1591

1592

1555

1554

1595
1656

'165/

1563

1551

1562

1663

1564

1665

1666

156/

15/0

16/1

16/2

16/6

16/4

16/5

16/6

15/7

1/08

1/01

1/U2

1/m3

1/04

1/M5

1706

1/07

1/13

1/11

1/12

1’13
1/14

1/15

1/16

1/17

1/23

1/21

l4u2

IZUn

7362

1203

1642

5251
5652

0363

1654

5245

1651

6327
6322

1651

U662

3323

1651

U361

$624

1651

0362

6325

1324

7112

7216

1325

7212

731a

1626

6324

'2242

4252

1524

3651

1325

7394

"7366

1522

1626

3325

2242

4252
1325

3651

1333

3252

2242

5642

SIXIY: HLI

MOP

~09

ULA

IAU

ucn

JMP

6

9/26/68 17:17.54

I c'4

.‘2

I 9‘2

SIXTY+12

JMP

TAU

ANU

UCA
IAU

ANU

UCA

[AU

ANU

UCA

TAU

ANU

UCA

IAU

HTR

RAH

IAU

RTR

RAH

IAU

UCA

lSt

JMS

IAU

UCA

IAU

HAL

RTL

IAU

IAU

UCA

[St

JHS

TAU

UCA

IAU

UCA

ISt

JHP

SlXIYoS

I SIXTY+7
K9907

MASKA

I SIXTY+7
KEG/D

MASKB

I SIXTY+7

K970”

MASKC

I SIXTY+7
K/ZUU

MASKD

MASKC

CLL

MASKD

MASKUOl

HASKC

SIXTY

SIXTYolfl
HASKC

I SIXTYO7
MASKB

HASKA

MASKUol

MASKD

SIXIY

SIXTY+10
MASKD

I SIXTY¢7
SIX12

SIXTYoiE

SIXIY

I SIXTY

PAGE 24

ISTORE {NIT NEXT TIME

/ADDRESS OFIOPERAND

IADURESS OPERAND

/CHANGING REFERENCE (P)

IAC (OPERAND)

/0@0x

/AC (OPEHAND)

/0UXO

/AC (OPERAND)

IDXDU

/AC (OPERAND)

/ mug
/ xom

IDXUD R55 UBXE

/X@X0

IXOXB R33 UXUX

ITEMP STORAGE

IINCREMENT FOR STORAGE

IFIND STORAGE ADDRESS

/6X6X

/STORE OPERAND AS SPECIFIED

IOUXD

IQDXD SL3 9x90

IDXDUOMUBx=DXOX

IUXUX06260=6X6X

ITEHP STORAGE ADDRESS

’INCREMENT FOR STORAGE

IFIND STORAGE ADDRESS

I6X6X

ISTORE OPERAND AS SECIFIED

IHOUSE KEEPING

IINCREMENT FDR RETURN

/RETURN



1/22

1/23

1/84

l/Zb

1/Zb

1/27

1/63

1/61

1/a2

1/65

@303

mama

wan»

QQUB

bJOU

MED?

warn

viva

7ZE$

1654

MASKAI

MkfiKHp
MASKCQ

MASKD:

Humv7.

Kbfl/WI

Kfl/Ugu

K/JUMI

SIXIZo

/UUfl

SIXTY+12

9/26/68 1/:17.56 PAGE 25



2000

2001

2002

2003

2004

2009

2006

2007

2010

2011

2012

2015

2014

2015

2016

2017

2020
2021

2022

2025

2024
2029

2026

202]

2000

2061

2052

2063

2064

2067

2066

2067

204%

2041

2042

2043

2044

2045

2046

2047

2093

2091

2052

2093

2094

2095

2056

2097

2300

76U4

7104

7552

741%

5267

7040

756%

741%

5245

7060

7760

5247

5271

U000

7604

0161

7 06

73U6

1162

5229
@300

7624

7100

7716

5200

76%4

0107

764%

5510

6619

4326

4523

4215

5267

4522

4524

4215

5243

7300

63b3

6313

1142

3143

1140

6307

2143

5254

*0 17".‘1

SNTCHo

KLYS:

LKLCUII

LUIAG:

RUIAG:

ANGLE:

9/26/68 17:17,b7

LAS

CLL RAL

StL SPA

SKP

JMP LUIAG

CMA

biL SPA

SKP

JMP RDIAG

CMA CML

52L SPA CLA
JMP ANGLE

JMP XBOX

0

LAS

ANU K9600

CLL RTL

RIL

RTL

IAU K6624

UCA EXECUT

l0

LAS

CLL RTL

SPA CLA

JMP SWTCH

LAS

ANU Kfifl4b

St“ CLA
JHP I XINT3
JMP I KEYS

>1UL

ULUL

JHS KEYS
JMP LUIAG

STUR

DRUL

JMS KEYS

JMP RDIAG

CL‘ CLL

UXU DXL

UYC DYL

TAU H290

UCA COUNT
TAD P2

OXC DXL DIS
ISt COUNT

JMP ,-3

PAGE 26

IDISCOVER WHAT TEST OPERATOR WANTS

/MOVE SR@.1 INTO LINK AC FOR TEST

/HL WANTS LEFT DIAGUNAL

/HE WANTS RIGHT DIAGONAL

/HE WANTS THE ANGLE

/SAVE ITENSITY BITS

/HOVE T0 AC 10! 11

/

/AUD BASIC IOT TO BITS.

/STORE

ILXECUTE
'

/GET SWITCHES

ISHALL WE REPEAT

7N0

IVES

[LEFT DIAGONAL SUBROUTINE

ISET T00 UPPER LEFT
IURAW LEFT DIAGONAL LINE

’CHECK THE KEYS
IREDRAW

ISET T00 UPPER RIGHT

IDRAW RIGHT DIAGONAL LINE

ICHECK THE KEYS

IRLDRAW

ICLEAR x

ICLEAR Y

ISET COUNTER

IDRAW

[DONE YET

7N0



2000

2001

2002

2003

2004

2005

2006

200/

20/0

20/1

20/2

20/6

20/4

20/5

20/6

20/7

2100

2101

2102

2103

2104

2105

2106

21v}

2110

2111

2112

2116

2114

211?

7600

1142

6146

1140

6617

2146

5266

4215

0247

4616

4525

1166

6606

6164

4526

4666

4529

6616

616D

476a

4626

4526

4522

4524

4626

4527

4666

4560

421:

52/1

XdOXI

cu

[AU

UCA

no

uvc

lSt

JHP

.ms

m

STLL

UVLT

FAD

UXC

UCA

UVLB

51LR
UVLT

9/26/68 17:18.7 PAGE 27

CLL

M200 /SET UP COUNTER

COUNT

P2

DYL DIS /DRAH

COUNY

9'5 /UONE YET

KEYS IEXIT

ANGLE IREDRAH

K67]

DXL

XPOSR

UYC DYL

UCA

UHLL
STUL
ULUL

SIUR

URUL

bTUL

uHLH

STLR

UHLL

JMS

JMP

YPOSR

KEYS

XBOX



2116

2117

2120

2121

2122

2123

2124

212)

2126

2127

2160

2161

2162

2163

2164'

2169

2166

2167

2140

2141

2142

2143

2144

2149

2146

2147

2130

2191

2132

2193

2194

2135

21:6

2197

2160

2161

2162

2163

0000

7300

6303

6164

1166

6316

6166

5716

0000

7300

6301

3164

1163

6313

6165

5726

0000

7300

1166

6313

3165

1167

6306

3164

5736

0000

7300

1167

6306

3164

1163

6313

3139

5747

0000

1141

3143

1165

SlLLSo

SIULS'

SILRS:

SIUHSO

DVLTS:

CLA

UXC

UCA

IAD

UYC

UCA

JHP

ULA

UxC

9/26/68 17:18.10

CLL

DXL

XPOSR
K406

DYL

YPOSR

I STLLS

CLL

UCA XPOSR

.

IAD

uvc

UCA
JHP

CLA

IAD

UYC

UCA

IAD

UXC

UCA

JHP

0

K377

DYL

YPOSR

I STULS

CLL

K400

DYL

YPOSR
K777

DXL

XPOSR
I STLRS

CL‘ CLL

IAU

UXC

UCA

[AD

K777

DXL

XPOSR

K677

UYU DYL

UCA YPOSR

JNP

0

I STURS

IAU M400

UCA COUNT
TAU YPOSR

PAGE 28

/SET TO 0400



2164

2165

2166

2167

217%

21/1

2203

2201

22U2

22U3

22nd

2205

2206

22W7

2210
2211

2212

2213

2214

2215

2216

2217

222%

2221

2222

2223

1143

6317

2143

5364

73DU

5760

4316
4326

4356

2200

M200

1141

3143

1165

1352

6317

2143

5294

7300

56MB

0200

1141

3143‘

1154

1140

6307

2143

5216

730%

5612

9/26/68 17:18.12

[AD P2

OYC DYL 015
152 COUNT

JMP .'3
CLA CLL

JHP I OVLTS

SILL=JHS SILLS

STUL=JMS SIULS
STLR=JMS SILRS

*2 17/*1

UVLBS; U

IAU M43”
’

OCA COUNT

IAD YPOSR
IAO K7776 [MINUS 2

UYC OYL 015

152 COUNT

JHP .‘5

OLA CLL
J"? I OVLBS

DHLRS: O

[‘0 H400

OCA COUNT
I‘D XPOSR

160 P2

OXC DXL DIS
152 COUNT

J"? 9-3

CLI CLL

JHP I DHLRS

PAGE 29



0000

7300

1141

3143

1154

1052

6307

2146

5231

7300

5624

0000

7300

1141

3143

1154

114

630

3134

1155

1052
6317

3135

2145

5243

5667

0000

7300

1141

3143

4522

1164

1052

6303

$154

1165

1052
6317

3155

2143

5263

5656

DfiLLS:

DLULS:

MYPX.

URULS a

MYMX.

9/26/68 17:18.20 PAGE 30

0

CLA CLL

IAD M400

OCA COUNT

TAD XPOSR

IAU K7776

uxc DXL 015

152 COUNT

JMP .-3

CLA CLL
an I DHLLS

0

BEA CLL
TAU H400

UC‘ COUNT

FAD XPOSR

IAD P2

UXC DXL

UCA XPOSR

IAD YPOSR
[AU K77/6

DYC DYL DIS
DCA YPOSR

152 COUNT

JMP HYPX

JMP I DLDLS
u

CLA CLL

TAD M400

004 COUNT

STUR

TAD XPOSR

IAU K7776

uxc DXL

UCA XPOSR

1A0 YPOSR

TAD K7776

UYC DYL DIS

UCA YPOSR

lSt COUNT

JHP MYHX

JHP l DRDLS



24U3

24M1

24U2

2403

24U4

2400

52w5

031E

UZUU

UZDU

UZMU

2514

9/26/68 17:18.23

*9 177‘1

JMP INITS

PNTH=IH

X: D

Y: U

RUN!) W

AUBUFR. AUBUF’I

PAUSE

PAGE 31



24U5
24U6

24m]

241%

2411

2412

2413

2414

2413

2416

241/

2426

2421

2422

2425

2424

242:

2426

2427

2463

2431

2432

2433

2464

2439

2466

243/

2446

2441

2442

2443

2444

2445

2445

244/

2493

7326
6346

6354

1&47

6145

1204

3313
76U4

6376

6332

5216

6362

5419

>235

76%4

1353

63/1

6361

6364

6332

523%

6362

341M

2143

2143

5214

1350

3293

1204

331%

1324

3143

3201

1410

l241

32M2

9/26/68 17818,24 PAGE 32

/TAPE 3

ITHREE SIAIE SCOPE DISPLAY

INJIs. CLA STL RTL IPQSITIVE Two

tTtN OTEN

CLRK
INISAM. TAU KM1uua

UCA COUNT

IAD ADBUFR

DCA PNIR

SAMLOPo LAS

ACHX Aocv- /LOAD MUX wer SWITCHES.

SKAU

JMP ,-1 IHAIT FOR FLAG

HAUC . IREAD BUFFER

OCA I PNTR ISTORE SKP

/F0R SCOPlNG WITHOUY INDEXING MUX REPLAC PLACE A NITH A NUP

JHP SAMl
LAS IREAD SWITCHES. SUBTRACT ONE

TAU K7777 ILOAU MUX: INCREMENT MVX

ACMX

ICMX /CONVER1

AUCV

SKAD

JMP .~1 /wAlT FOR FLAG
RAUC IREAD BUFFER
DC“ I PNTR ISTORE

lst COUN1
SAMI; 15! COUNT

JHP SAHLOP IMORE SAMPLES

TAD KHOUZQ
UCA RCNT

INIUIS. TAU ADBUFR /uu+FER

UCA PNTR

IAD KHZ/77

UCA COUNT

UCA X /X REFERENCE SETUP
1A0 I PNTR

CMA IAC
UCA Y /Y REFERENCE SETUP



2451

2452

2493

2454

2455

2496

249/

246d

2461

2462

2465

2404
2469

,2466

246/

24/%

24/1

24/2

2475

24/4

24/5

24/6

24//

ZDUO

2261

2902

23U3

27U4

25u5

2996

2907.

2913

2911

2912

2913

2914

2511

4276

1413

1202

7366

Iowa

7296

U34:

4 0315

72””

12U1

OSO/

ldfll
62%1

2146

5252

6341

5241

6354

2203

5241

5210

74U2

6351

136d

6104

1342

$105

4515

2515

2511

2512

4454

626d

6360

UZUO

5676

039%

6519

JMS

UlSLOP. TAD

TAU

RTL

HTL

HTL

ANU

UYU

CLA

TAU

UXC

1A0

UCA

IS!

JMP

SKRK

JMP

ULRK

lSt

JHP

JMP

SfflTEo XX

CLtR

TAU

UCA

[AU

UCA

JMS

9/26/68 17:18,?7 PAGE 33

STATE

I PNTR

K77UO

DYL

x
.

DXL DIS

x

COUNT

DISLOP

INIDIS

RCNT

INIDIS

INISAM

KOZU3

CHXL

Kfl340

CHYL

I XSIXTY

AUBUF

9’5

o*6

JMS

6%00

6060

0

JHP

AUBUF: U

*AUUUF*1UUU

I HSSG

1 STATE

IVALUE 0F CONVERTED WORD

/NEXT WORD

IREFERENCE IT

/LOAD Y

/LOAO X

[RESTORE X INCRENENTED

/UONE
INO

/SKIP ON RC CLOCK

lRC CLOCK IS RtFRESH RATE

ICLEAR CLOCK

IBASIC TIME COUNT

IREFRESH DISPLAY

lFlLL BUFFER WITH NEW



ébvé

44b?

DA/b

vnl/

m1w£

filml

WEI:

M102

UDID

7/77

03%?

uam1

uauz

@395

wawq

Uflbd

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

i. 17I+1 /FILE NAME: DSCPAK

/UISPLAY SIRIPPLD ASCII CHAR IN AC3 DSC

/SAMPLE CALLING SEQUENCE ’

/ LUH IGET HALFWORD
/ USU IUISPLAY IF NON ZERO

/ JMP .92 /UISPLAY THE NEXT HALFNORD

USU=JMS I CHDSCI

/ILMPURAHY STORAGE:

CHCNT3=YEMPB2
UHCNT2=TEMPBS

CHCNT1=ILHPB4
CHHUI=T£MPWS

CHrAC=TLMPU1

UHPNT=TLMpfio

CHYS=IEMPM1

/UISPLAY TAHLE tXCLPTIONS

5PACE='1
LNUIS=5

uKSPC=1

HESLT=2

LFEtD=3

URLTN=4

IGNUR=0



ova

owl

one

ans

bv4

ova

bub

ou/

51A

311

512

513

014.

615

516

617

bZfl

921

522

.625

»OZ4

5525

3526

3527

IOOD

5561

5662

5663

5664

'965
5666

5b57

564%

5641

SO42

5043

SO44

3645

3646

3547

Scan

5631

3652

$653

3554

5095

3656

36:7

3560

sbbl

3602

DEMO

71M4

1396

61m2

1382

21MB

744M

5225

15W2

130%

6213

bbfib

36/6

3671

579%

6719

3751

374/

36/3

61U1

1104

bJUd

7544

3%]6

/344

$377

1361

61b”

11%:-

53/3
11M1

71D4

3101

1375

6313

145»

63D4

1561

3375

2138

5256

1104

1361

6303

Siflq

2377

5232

15B2

lel

2076

525%

9/26/68 17:18,34 PAGE 55

CHUSC. n

CLL RAL

TAD ADSTBL
UCA CHPNT

TAO I CHPNT

ISt CHPNT

StA

JMP CHSth INOT SPECIAL CHARACTER
TAO I CHPNT

TAO CHJMP

UCA .+1
JMP I CHUSC

/UISPATCH IABLE.FOR ABOVE JMP

CHJMPL. CHSPA IJUMP TABLE: SPACE

CHLND+1 IIGNORE

UHUKS /BACKSPACE

UHHEST /NEXT 4 CHARACTERS RESET X. Y. DELTA. INTENSITY

CHLI /DO A LINE FEED

CHCR IUO A CARRIAGE RETURN
CHEND ILNU OF TEXT

CH5LT1. UCA CHROT
‘

TAO CHXL

OxC DXL

MIN INUMBER or HORDS IS THO

OCA CHCNT3

CdSLTZ. MIN INUMBER or LINES Is THO

OCA CHCer

CHSLT6. TAD KMGUUB INUHBER 0F POINTS IN A LINE IS SIx

OCA CHCNT1
TAD CHYL /REPOSITION Y AT BOTTOM OF CHARACTER

OCA CHYS /RECOBD PRESENT v POSITION
CHUIS: TAD CHROT

CLL RAL /No. CET FIRST BIT INTO LINK
DCA CHROT ISTORE CODE HORD FOR NEXT BIT

TAD CHYS /INTEN$IFICATIDN POSITION

DVD DYL
StL IDISPLAYS IF LINK=1
OIS

TAD CHSIi IGO NEXT POSSIBLE DOT-

uCA CHYS IKEEP RECORD or PRESENT POSITION

ISt CHCNT1 /00 ALL THIS SIX TIMES

JMP CHDIS

TAO CHXL

TAD CHSIB

uxc DXL

OCA CHXL

ISt CHCNTZ /HAS SECOND HALF BEEN DONE?
JHP CHSET3 /NO. 00 IT
TAD I CHPNT IGET SECOND WORD

DCA CHROT

ISt CHCNT3

JHP CHSETz



5565

6504

6505

6566

$007

1361

71U4

11m4

sxwa

bbma

9/26/68 17118.37

IAU CHSIZ
RAL

CHXL

CHXL

CLL

TAD

UCA

JMP I CHDSC

PAGE 35-1

IBOTH DONE

/SPACE 2 INCREMENYS



56/3

66/1

66/2

36/5

36/4

66/3

36/6

6677

5/03

6/01

3/02

s/us

3/94

3/05

6/36

6/01

6/13

3/11

6/12

6/16

3/14

3/15

6/16

6/17

6/43

6/21

3/22

3/23

6/24

3/25

6/26

3/21

6/33

3/31

6762

6/63

2203

6535

1364

6315

72U3

5633

4305

5332

4535

7341

1134

6134

5633

3333

1361

7136

33/5

1301

I1u4

13/:

5739

4454

1362

3563

7136

7336

7304

3134

4494

3366

7136

7336

7334

7341

1364

6135

9/26/68 17818.67 PAGE 36

CHEND' lSt CHDSC

UXC UXL

IAU KU4U1

UYC DYL

CLA

JMP I CHDSC

/SPACE; MUVE X RIGHT b INCHENENTS

CHSPAp JMS GETO /bET X FOR WHOLE CHARACIER

JHP CHBKSOZ

IUACKSPAUE3 MGVL x LEFT ONE CHARACYER

CHHKS: JMS GEfb

EMA IAC

IAU CHxL IMO E X POINTER LEFT

UCA CHXL IONE CHARAC ER
JMP I CHDSC

luLIS SIX 'IHES CHAR SIiE
53.16: 13

1A0 CHSIE

CLL RTL ,4 TIMES sxza

UCA CHFAC

TAU CH3}!
.

CLL RAL /PLUS 2 TIMES SIZE
TAU CHFAC llS SXX TIMES SIZE
JHP I GLTé

/5LLECT VEH x POSITION
CHHESI. LUH

1A0 Knuuu1
ANU K0017

CLL RTL

RYL

HAL

UCA CHXL

ISELECT NEH Y POSITION
CHYPOS: LUH

“NU K0317

CLL RYL

RTL

RAL

CHA IAC

TAU K0431

UCA CHYL





6/64

5/63

5/66

J/él

5/45

6/41

5/42
5/43

é/44

5/49

6/40

J/4/

S/Dd

6/51

4/92

6/95

5/94

5/97
6/56

5/37

6/63

5/01

6/62

6/63

J/b4'

6/65

4454

D563

71m4

53b1

4454

Dflbfl

1365
3344

6524

550$

560$

61m4

5500

1361

liUb

73U4

7841

11”?
31m:

5665

5015‘

0304

77/7

U317

0401

6524

/CHARACTLR S

CHCSi: LUH

ANU

CLL

UCA

9/26/68 17:18.68 PAGE 37

12: SELECYIQN

‘

KDO17 IELIMINATE ALL BUT BITS 8211

RAL

CHSIZ /STORE DESIRED CHARACIER 312E

/lNTENSIFIUATION SELECTION
CHINTa LUH

AND

TAU

UCA

USU

JMP

JMP

CHO”: UCA

JHP

/L1NE FLLU:

CHLT: TAU
‘

CLL

HAL

CHA

TAU

UC‘

KOUUJ /ELIMINAT£ ALL BUT BITS 1o AND 11

KDSB ISET INTENSITY

.*1
~ IwILL BE 058 x

I CHDsC

I CHOsC

/CARRIAGL RETURN: RETURN x T0 LLFT MARGIN
CHXL

1 CHDSC

MOVE Y DOWN 8 INCREMENTS
CHSIZ /8 TIMES CHAR 512E
RTL .

IAC ISUBTRACT FROM Y POSITION

CHYL

CHYL INEN Y POSITION

I CHOSCJMP

ICONSTANTS USED THIS PAGE ONLY

CHJHP' JMP I CHJMPL‘l

IVARIABLLS FOR THIS PAGE

CHSIl- 4

KMMOU10 ’1

me17. 1/

Kfl4U10 401

KUSB: USE

ICHARACTER SIEE CONSTANT



0/66

6/67

é/l0

6//1

él/Z

él/5

él/4

J/lb

él/b

,51/1

4000

4001

4002

4005

4004

400:

4006

400/

4010

4011

4012

4016

4014

4019

4010.
4017

4020

4021

4022

4023

4024

4025

4026

4027

4060

4051

0000

0009

7711

11/7

7149

4552

6641

4122

7741

4166

7751

D141

//11

1101

6641

5152

7710

13/7

007/

0000

2040

”4057

/714

2241

7740

4040

7706

067/

7704

10/7

7741

4177

7711

1106

1621

5156

U5UTBL. 0
‘

tNUIS

l/11

11/7

/745

4562

0641

4122

//41

4160

l/Dl

9141

//11

1101

0041

9162

Illfl

19/7

00/7

0000

4040

906/

I714

2241

I740

4040

/706

06/7

//04

10/7

I741

41/7

1711

1100

1621

6196

9/26/68 17:18,69

/@ SPECIAL!

7A

/B

/U

/t

/F

/G

/H

/l

/J

[K

/L

/M

/N

/0

/P

70

PAGE 38

MEANS END OF TEXT
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9/26/68 17:18,4w PAGE 39

y! /11 //11 IR

)6 6146 $140

164 2243 gqu ’5

24; 4951 4961

I: ”1E1 0101 IT

90/ llul Ilml

af_ 7140 1/40 /U

)6 4d/I 4WI/ »

94g élac a/qn /V

9&4 231/ aml/

at I755 Iléfl IN

349 40/7 4U//

97— 0314 o514 IX

0‘ 1466 14bé

oqd U7/d -' o/IM IY

9: 7357 Ion]

a»; 6151 0131 It

093 4945 4946

01» 051/ 001/ It DISPLAYLD AS #

0,) 17Mb 1/06

and», 135/ IMD/ I\ DISPLAYED AS DUNN ARROH

o 1ama
'

luau

060 2515 vdéld I] UISPLAYLD AS %

on; 6402 0402

0 2 04/9 ”4/3 [t

003 @493
'

w4nu

ISPLCIALo UOLS HACKSPACE

o 4 mama a

on: U301 unspc

AWE man» u ISPACE IS A SPECIAL CHARACTER

A 7 77/1 SPACE

0/0 0357 uwa7 /:

£41 mama ””90

z 2 wama U I” SPECIAL. MARKS PROS INPUT T0 TEXT BUFFER» NOT DISPL

075 Ubfifl IGNUR

4 UZUD U /# SPECIAL: DOES LINE FEED

l b @305 LFLED



'9/26/68 17:18.41 PAGE 59‘1



/

A.

40

‘1

‘AWU

avg

UHEJ

Uflb4

9/17

/91J

anew

Uflbfl

//41

41Lu

0341'
41/1

2214

1422

H416

£34W1)

U353

édflfl

U4W4

U466

084%

”3W0

010

U4W2

3641

41éb

M342

7740

'6251

5140

2241

4532

1412

7719

2745

4561

v

«tstT

fl

CRETN

0/1]

/91W

0

IGNUR

//41

410M

anal

41/1

(214

1442

641b

nqou

ooze

anon

u4n4

nqov

qum

moon

(film

0402

6b41

4100

0042

//4U

02:1

3140

(241

4552

1412

Illfl

(/45

4bé1

9/26/68 17:16.41 PAGE 40

/5 SPECIAL: DISPLAY RESET FOLLOWS

IX SPECIAL: DOES CARRIAGE RETURN

/&

/' SPECIAL: MARKS KBD INPUT T0 TEXT BUFFER.

/( DISPLAYED AS I

/) DISPLAYED AS 3

/* DISPLAYED AS LITTLE X

[4'

In

//

/U

/1

l2

l5

l4

/5

NOT DISPLA





4142

4145

4144

4149

4146

414/

4193

4151

4192

4195

41:4

41::

4196

419/

4162

4161

4162

4165

4164

4169

4202

4201

4202

42U5

4204

4205

4206

420/

4213

4211

4212

4215

4214

4215

4216

4217

4222

4221

4222

6645

4963

6111

$696

5249

4962

U631

5156

0356

030%

U555

62Ud

1422

41Uv

0212

1212

4122

1422

m261‘

Hafiz

4203

7462

724a

12Uw

$313

1410

JIUS

11U3

7312

7312

7312

0346

4466

7616

5416

11b3

U246

4465

5204

D41»

.0 17/*1

$645

4960

6111

waJ

6245

4562

06:1

9166

0066

”UM”

nuaé

JED”

1422

41%”

$012

1212

4122

14mm

0291

flbU2

9/26/68 17218q41

/6

l7

/8

I9

I)

/?

ILUAU HALF wORD AN DISPLAY

MLSG: XX

OLA

[AU

UCA

1A0

UCA

IAU

RIR

HTH

HIH

ANU

USU

bKP

JMP

IAU

AND

USU

JMP

JMP

CMA

MLSB

1%

I 1”

MSRHT

MSRHT

K6077

CLA

I 10

MSRHT

K3277

MLSG+4

I la

PAGE 41



Q/26/68 17:18.45 PAGE 42

/5COPL LUUP CHECK

/SCUPL wllfi swlICH HIT 1m=1

4&25 74b2 SUUPtA. xx

4624 lbfi4 LAb

4dd9 wdod ANU Kmanz

4&26 Ib4d btA CLA

444/ 9535 JMH I RLTURM

4400 1325
IAu SCOPLA

4&61 oasé JCA HLTURN

4462 5925
JMP I SCOPLA

4&J5 UZflA HLIUHN. uLblM

4:54 9555
JMP I RLTURN

/11HIUII PRIVI OUT wHEN hIT 11:1

4&6? 7462 IPNINI. XX

4455 $140
UCA AC ISAVL AC

4&5/ lbwa LAS

4&96 laid
«AH

«dQl i623
bNL CLA

4£“2 5296
JMP .*b

4845 1269 ,

IAU IPRlNT

4594 1392

'

IAU K/7/b lMINUS 2

4449 6269 ‘

UCA IPRINT

aa4o 155:
IAu 1 IPHlNT

4&4/ 6263
UCA lPHlNT

4424 112a
IAU AC /RLSTOHE AC

4&91 bad:

‘

JMP I IPRINT

luENERAIt UR.LF

4492 14v2 CnLr. xx

4495 4915
JM: 1 XiYPE

4d94 4946
4946

4&9: azuo flown

44:6 00oz KCU

449/ 0&42 IC}

4400 have
JMP I CHLF



4401

4462

4465

4&04

4(6)

4406

ado}

4d/3

dill

44/2

46/6

44/4

44/9

44/5

42//

430d

4561

4502

4:05

4504

4509

4506

460/

4616

4311

4512
4515

4514

4519

4616

431/-

74U2

4514

same

4919

4261

42/2

42/6

«915

4546

anon

6406

40v»

4513

U123

4596

46U4

4516

4340

anon.

bvbfl

uawu

b342

o332

76m4

7312

7310
762%

5661

1120

740;
5601
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lPRINIUUI CONTENTS OF AC AND ERROR ADDRESS

EHAUU'

PAUbE

XX

JMS I XIPRIN

10f

JH5 I XSIXTV
tRAUD

0‘4

0*“

JMS I XIYPL
4546

000”

0009

403M

ans I XSIXTY
AC

o‘“

0*“

JHS I XIYPE
“M4”

000”

omen

0WD”

IC’

KCU

LAS

RTR

HRH

SNL CLA

JMP I ERADD
IAU AC

”LI

JMP I ERAUD

ITEST FOR INHIBIT PRINT

/TYPE ERROR ADDRESS

ITYPL AC

/T£ST FOR HALT
/317 9:1. (@024)



45KB

45a1

45dd

45d5

45d4

4529

4525

454/

4550

4551

455d

4555

4554

4555

4550

456/

454A

4541

4542

4545

4544

4547

4546

454/

4530

4591
4532
4593

4554

4599

45:6

45:7

4565

4501

4502

4505

4564

4605

4506

4567
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/IAPL 4.

/JIGIIAL d-lB-U

/MhSSAGh IYPE-OUT

/LALL NIIH A JMS MESAGt
/wIIH UAIA IULLDNING

/HIIURN IULLOwINC END OF MESSAGL

/bHUL(Ufi)

MLHAGL: (J

ULA CMA lsLT C(AC)=-1
IAD MLSAGE /AUD LOCATION

UCA in /AUTO-INUEX REGISTER

IAD 1 1M /FtTCH FIRST HORU

UUA MSRGHT IsAvt IT

IAO MSRGHT
HIR

«T4 /RUTAT£ b HITS RIGHT

«TR

JMS TYPECH /TYPL IT

IAO MSRGHT IGhT DATA AGAIN

JMS TYPECH /TYPL RIGHT HALF

JMP MtSACL+4 /CONTINUL

MSHbHI. v /TLMP0HAHY STORAGE

IYPLCH, a /TYP£ CHARACTER IN C(ACI6-11

4N0 MASK77
SNA /IS IT END OF MESSAGE?

JMP I 16 /YL8= EXIT

IAU M40 /SUBTRACT 4U

SMA /<40?

JMP .+5 /N0

IAo 054$ /Y£S: ADD 3mm

JMP HIP /TO cones <4w

IAU M5 /SUBTRACT 3

StA /IS IT ZERO?
JMP .‘5 /N0

IAD C212 /YLs: CODE 43 IS

JMP HTP /LINL-FEhu (212)

TAU H2 ISUBTRACT 2

biA /IS IT ZERO?

JMD .+5 /N0

IAD C215 /YLS: CODE 45 IS

JMP MTP /CARRIAGL~RETURN (215)

IAU C245 /A00 206 T0 OTHERS >40

MIP. ILS /TRANSMIT CHARACTER

ISF lwAIT FOR FLAG

JMP .-1 /N07 SLT YET

CLA ISLT: CLEAR C(AC)

JMP I TYPECH /RLTURN



45/b

45/1

45/2

45/5

45/4

45/9

45/0

45/7

'NEHE AR; VU LRHURS

$877

774v

U546

7779

d212

77/6

U217

u24b

/CUNSTAN|S
MASK7/0

M40:

CJ4H1

M60

C2120

NZ:

C2191

C4450

//

'4@

540

’6

212

'2

215

Z45
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DYMbm.

Ab

ALMA

AUHUF

AuHUF'H

AUCV

AUSIBL

ANbLt

dAU

ULGIV
UKSPC

ULONIA

UbUNId

LbUN I U

Unnhs

UHCNIl

LNCNIZ

UNCNIJ

LJHL'H

UHUS't
UIHJIS

LHUSC

UHUSCI

UHLNJ

UHFAC

UHINT

anM»

LHJMPL

LnLr

UHPNT

LHRtsl

UHRUI

UfiSth

UnStTZ

UdSLlé

UNSlt

UHSPA

bHIST

unISll

UHTSTZ

uHXL

UHYL

UHYPOS

UHYS

ULEH

ULRK

ULXK

UUNl

UUNZ

UUNé

UUUNT

UHEIM

UHL?

UIEMA

IAU_L

A123
6671

2:1:

a4o4

6654

£096

204/

007“

UZdu

0001

$059

Anbo

065/

5/00

010v

001/

dfi/b

5/41

5/54

Jbéb

soon

dob:

5079

on):

5/40

5/5u

5014

5/91

0132

5/1b

Alfil

5026

5b50

6052

5/51

5076

1480

1441

141v

0134

0105

3/24

3075

6691

0694

6692

1540

1656

1651

3145

AUZ4

4232

avez
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u|EMa ouss

L'LNC £064

wan/n ”US?

Udla 4674

U415 4676

u¢4b 45/7

uo4u 4572

UNLL 455U

UHLLA Alsw

DHLLs 2224

UHLH 452/

UNLHA 012/

JnLHs 2212

”18 béz4

UISLDP 2452

ULUL 4926

ULDLA 312$

ULDLS 223/

UHDL 4924

UHDLA 3124

UHULS 2256

UbH 6624

UaC 445:

UaCIdL 5/66

UVLd 4926

UVLdA 0126
UVLuS Zebu

UVLI 492:

UVLIA 4125

UVL'S 215m

UKC- 6641

GAL 5632

UYC 6011

UYL 0612

LNDIS own:

LHAUO 4261

LXEUUI ZWZD

*ll vmzo

uth 6735

HAL! 4512

lumx 6561

luNUR anon

lNlUIS 2941

INISAM 241w

lNlTS 243:

lNLL ”D71

IPRIVI 4255

RUSH S/b5

fitYS 2U15

Knfiwfll 3162

«Mango umo1

KNUUZU 3&50

“H9046 ”U22



DYMHJL

Kl'ly}///

“Mil/(30

fiddpz

*quX

“#004

Aflflbl

fiufllfi

5001/

KUW54

A0243

“Hid/d

Kofll/

A5105

'KUPKJO‘

“059$

fiv4bfl

50461

«whoa

5676A

“ll/1%).)

filflvZ

filflm4

“2M0?

KJWWZ

457/

AQMH

K9062

“0524

“Inna

K/4UA

“/763'

K/7/

All/b

m/7/7

LUH

LUIAG

LrLLJ

LUUP

LUOPA

MASKA

MASKd

MASKS

MASKJ

MASK/l

MLSAGh

MtSb

MDRUHI

MbRHT

MbSG

NIP

Miw

MUXNJM

MYMX

[Ab_L‘

5624

5&4?

0655

5650

A05b

1/2/

$044

5/65

A05L

dlfl/

1/56

8046

0051

dw4w

anqz

Auaé

5/64

A151

1/51

0052

3091

0041

0054

665:

0155

0150

0045

0152

1/52

0&21

0049

£157

A692

d655

4494

2&5?

umoé

0672

0245

1/22

1/25

1/24

1/25

457w

452w

42aw

4550

$135

@094

4565

7544

0557

2265
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DYMBDL TAB-E

MYPx 2245

M03/7 302/

Md 4679

Mduu 3142

no 4575

M4U 4é71

“430 A141

Ml4wz nuzm

UPR Ivan

UIEN 5644

r’NTH ”U1”

P4 A149

HAUC 6652

‘KbNI 24n5

NUX 123w

Hqu 1241

HLXZ 1535

HbXé 1624

NUIAS 2b46

HLSLT onza

«LTUQN 423$

DAMLDP 2414

bAMl 2455

:bOP: 4911

DLOPLA 422$

leIY 1642

51x12 1/55

bAAU 6652

:nER 6522

bKRK b641

anxn' 6621

3L1 0025

:PACi 7777

atAL- D186

blAli 2476

SILL 4616

SlLLS 2116

DILR 453a

SILHS 215b

:IUL 4626

blULS 2120

3'UR 4:22

SIUHA Z122

bIUHS 2147

SwTCH zmaw

lLMPDl ”M75

ILMPflZ flwlb

ILMp06 0U77

ILMPJ4 glam

ILMPJD 3101

ILMPub 0122

ILXTB 163v

ILXIdl 1635
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DYMUJL IQU_L

|YPLCH 455/

VALl 19»:

A 2461

XGOX 2071

XvRL: A11o

XCH Aé74

XtRAJU 6112

KINIS 011m

KLPHIN £114

xvob< 0154

MCL oas4

XNIN 5551

XoquL A111

AalXIY 0115

KDNIC’H (3121

AIinu 4117

KIYPE 0115

** /462

Y 2402

YPOSi A159

tIEN 5542
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SYMUQL lAugg

luMUQ 5000

UASPC anal

HtSLT auaz

LrEtJ ands

UHEIV 0&34

LWHIS ova:

HWIH 00110

M/4ms omzv

n/4flJ 0m21

nmmw4¢ ZMZZ

«0403 AnZé

mum/ll n024

5L1 3029

.

rll amzo

Mw3/7 002/

nvfié4 awsw

Raina aw31

Alma» ZUSZ

noMflZ ZU36

AdHUZ JU34

momma ows:

Rafiw4 nwso

Una/d ans]

muzmn um4w

«1mw4 awal

K0540 A042

64UU2 EH46

nowlé 3044

A/7u3 £045

nun/7 3046

Kmifldv an47

KHUUZv 0050

«Luna final

K/7/6 uusz

«17/7 Ewaé

Masu ”wa4

UHDSEI ans:

AUSTBL amso

MUXNUM 3057

KuUU3 Jflbm

nmmmmo anal

UIEMA ”U62

UIEMB bUbé

UIEMC MU64

UUONIA OM65

UUONld ”U56

UUONIC bflb?

BAD zn7w

INLL 3071

LUOP ””72

XLR aw74

UHYS DU75

ILMPZl ”U75



DYMUJL

UHFAJ
uHCNio

ILmvud

LHCng

‘Lf‘iPtté

anNIl

| L>1P;}4

ILMPJD

LHRUY

UHPm!

lLMVwo

”URN!

LnxL

LHYL

DIAL_

“lit-‘41.:

Xlwlé

XJUUDL

ALHAJU

K1YF;

XLPHIH

ADIXIY

KLHL:

xILXIU

Au

Xawch

DIUHA

dLDLA

UNULA

UVL l A.

UVLbA

UHLb<fi

UHLLA

noon;

K0624

KJVL

KPUSi

YP054

Aflflw

fl/7/

Ha

Mfiflb

maww

LUUN]
dcclv

LUOPA

flux

Hux1

HUXZ

HbXJ

UUNJ

UUNl

UUNZ

1Ac-fi

dv/D

dvlb

00/6

007/

A671

614w

Alflw

”1&1

6181

3132

$132

6106

A1A4

0183

A160

(11:3/

Allb

0111

3112
0115

6114

6113

A116

A117

d12U

0121

0122

012$
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6127

0120

012/

Jlju

0131

0152

Jléé

A154

$135

0136

013/

0140

d141

0142

6146

023m

MZ4D
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1241

léné

1524

1d31

1é4D

1650
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bYMbOL IAULL

unTbI 1420

UNISTZ 141w

UnTb1l 1441

VALl lbflfi

ILXIR leU

ILXlal 1033

:LXIY 1042

4ASKA 1722

MAShB 1/25
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MASK) 1/25

nuww7 1/2/

haw/3 1/3v

no7n3 1/51

n/wms 1752
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DN1C4 2056
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LXEUUI 2&2:

LulAG 2057

HuIAb 2w46

ANGLL 2U47

xuox 2971
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DILHS £156

:IUHS 214/

uvLIS 215m

UVLbS 226w

UHLKS 2212

UHLLS 2224

ULULS 2237

MYPX 244$

UHDLS 2256

MTMA 2263

x
.

2481

Y 2432

HLNI 2406

AuBurH 2424

lwlI3 2485

INISAM 2410

3AMLOP 2414

DAMl 2455

INIUIS 2441

ulSLOP 2452

SIATE 2470

AUBUF 231:
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CHJMPL 5614

UHStIl 3025

UNSLTZ 5630

CHSLTJ 3b52

UNDIS 5636
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flip

fiASK/l
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UVLT

Uva

UHLH

UHLL
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UxL
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5/24
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5/4k

5/4/
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5/60
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5/55

5/64

5/5b

5/50

4200
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4a):

4d61

4510

452fl
45gb
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4555

45/U

4571

4572

4575

4574

4579

45/0
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4434
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