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1. ABSTRACT 

Discless is a test of the DF32 DISC LOGIC and its computer interface. This Program does not 

test the disc, nor assoc iated analog interface circuits. 

(The disc is not needed for these routines. If it is connected, the disc motor should be turned 

off. For a complete test of the Disc system use DF32 DISC DATA TEST.) 

2. REQUIREMENTS 

2.1 Equipment 

PDP-8 Standard 

DF32 DISC LOGIC 

Light Card (for testing track selector) 

2.2 Storage 

2.2.1 Program Storage - The program uses mast of memory from address 100 to 3400 and locations 

0, 1 and 2. 

3. LOADING PROCEDURES 

3.1 Methods 

Procedures of normal binary tapes should be followed. 

4.· STARTING PROCEDURE 

4.1 For normal operation all switches should be down. 

4.2 Starting Address 

The starting address for DF32 DISCLESS is 100. (For PDP-8S SA=77) 

Special Address 

76 

101 

102 

103 

Start for abnormal Print Out check 

Start of Register Test 

Start of shi ft, interrupt, error 

DISC Memory Address Test SR=Address 
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104 DISC and Computer Extended Address Test 
SR=Address 

105 DISC Data Memory Buffer SR=Data 

106 Scope Loop SAD "FF" 

107 Scope Loop SAP Pulse 

110 Scope Loop ADC "FF" 

111 Scope Loop SDP Pulse 

112 Scope Loop DEP Pulse 

113 Scope Loop TCR "FF" 

114 Scope Loop lOT 66XX, SR=XX 

115 Scope Loop Light Box AC 8, 9, 10 and 
11 =Track 

4.3 Program and/or Operator Action 

Turn Disc Motor off. 

Load Discless into memory. 

Select EMO (DISC ZERO). (All other units to off). 

Write Inhibit Switches off. 

Connect Light Card if tracks are to be tested (not necessary for test). (Loc A 1> '5 
Set the Switch Register to 100. '~~I S W fiOI ...• / J../t:-HT cJ4R,.D IN UP po~,jTI(:;" 

Load Address. 

Set the Switch Register to all zero (down). 

Press Start. 

Program will run; if the light card is used, lights will light from 0 to 178 in sequence and the 

program will loop upon completion. 

5. OPERATING PROCEDURE 

5.1 Operational Switch Settings 

SWO UP Delete Print Out 

SWl UP Halt After Error 

SW2 UP Sub Test Scope Loop 

SW3 UP Do not Exit Section 

SW4 UP Delete Light Box 
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5.2 There are three basic sections to loop on INTERFACE Test, Register test, SHIFT and ERRORS 

test. 

5.3 When it is necessary to scope a detected error, place SWI UP to halt on the error, SW2 UP to 

loop on it, and SWO UP to DELETE PRINT OUTS. 

6. ERRORS 

Logic hardware malfunctions detected by the program result in a type out, and a halt if SW2 

is up. 

(If the light card is used, operator observance is necessary to detect an error.) 

6.1 Error Halts and Descrietion 

Address Function Tested Good Bad Corrective Action 
Ta§! (AC) (AC) 

603 START KEY CL(TRC) 0000 N/A A15/B5/BI9/~0 
.\.I.;. 

611 DSAC, O~AC 0000 m7 B18/022 

615 START KEY CL(ADC) 0000 N/A BI6/B5/B19/B18 

622 START KEY CL(EMA) 0000 N/A A21/B5/B19/see 1023 

627 START KEY CL(EA) 0000 N/A A21/B5/B19/see 1027 

641 DOES WC BREAK 0000 7777 B29/A13/C15/CI6/D22 

641 DOES WC BREAK 0000 XXXX B29/A13 

645 DOES CA BREAK 0000 7777 C18 pin K 

654 DMAW, O~AC 0000 7777 B18 

663 DMAR, O~AC 0000 7777 B21/O 1 0/022 

610 DMAC NOT SKIP 0000 N/A B20/B19 

676 DMAC, O~AC 0000 7777 B21 

704 NO DRL STATUS 0000 0004 D20/A13 

712 NO NED STATUS 0000 0002 B22/C20/B 18/B2<}'D 18/0 19 

723 NO FLAG AFTER WRITE 0000 N/A A19/B22 

726 NO FLAG AFTER WRITE 0000 N/A A19/B22/A15 

740 ADDRESS ACCEPT CL(DBR) 0000 0001 A13/B29 

740 ADDRESS ACCEPT CL(DBR) 0000 XXXX A13/B29 

744 ADDRESS ACCEPT CL(DBR) 0000 XXXX A13/B29 

1010 NO FLAG AFTER READ 0000 N/A A19 

1013 NO flAG AflE.R RE.AD 0000 N/A A19 
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Address 
Tag 

1023 

1027 

1027 

1043* 

1050 

1205 

1214 

1225 

1234 

1243 

1252 

1267 

1267 

1303 

1303 

1310 

X 1327 

1405 

1413 

1420 

1534 

1522 

1534 

1551 

1616 

1616 

1616 

1616 

1616 

1616 

1616 

Function Tested 

DISC EXT. ADDRESS 0 

COMPUTER EXT. ADDRESS = 0 

COMPUTER EXT. ADDRESS = 0 

NO SYNC (PSM) 

NO PARITY STATUS 

SEL ERROR STATUS 

NO WLO (LOWER) 

NO WLO (UPPER) 

EM3 RAISE NEX 

EM2 RAISE NEX 

EMl RAISE NEX 

DISC EXT. ADDRESS = SEVEN 

DISC EXT. ADDRESS = SEVEN 

COMPUTER EXT. ADDRESS 

COMPUTER EXT. ADDRESS 

SKIP ON NO ERROR (READ) 

NO INTERRUPT 

SKIP ON NO ERROR (READ) 

'SKIP ON NO ERROR (WRITE) 

SKIP ON NO ERROR (WRITE) 

RAISE (NED) STATUS 

INTERRUPT ON (NED) 

CL PAR FF 

WILL (NED) SET (TRC) 

DMA TEST 

DMA 8ITS 0,1 

DMA 8ITS 2,3 

DMA BITS 4,5 

DMA BITS 6,7 

DMA BITS 8,9 

DMA BITS 10,11 

1636 EMA TEST 

* If light card is used (Sync) switch should be off. 

Good 

~ 
0000 

0000 

0000 

0000 

0000 

0000 

0000 

0100 

3000 

2000 

1000 

3700 

3700 

0070 

0070 

0000 

0000 

0000 

0402 

0000 

7002 

3000 

3000 

7002 

0000 

Bad 
(AC) 

XXOO 

0070 

OOXO 

400X 

0001 

N/A 

N/A 

N/A 

N/A 

Corrective Action 

84/81/82/83 

CD/23 

827/020 

B18/018/A30 S,,,j,'" 
S""'j ... i> 

A12i815 

818/019/D18/C20 

A 17/ A 12/C20/C HECK 
WLO SWITCHES 

A17/A12/C20/CHECK 
WLO SWITCHES 

D18/019/818/A30. 

N/A D19/82 

N/A D19/81 

0000 CD/23 

XXOO B1/82/B3/B4 

0000 CD/23 

ooXO D20/827 

N/ A 820/C20/ A20/8 15/826 

N/A D20/822/A15 

',} ~loh;- .'r,,;;of) 
,,[ ,.Jf' 

N/A DIODE ON EM SELECT SW 

N/A DIODE ON EM SELECT SW 

N/A DIODE ON EM SELECT SW 

7000 B22/B 18/C20 

N/A D20/B22 

N/A A20 

N/A A19/A15/B19/B24 

XXXX CD22/CD24/B5 

86/812 

B7/B12 

B8/B12 

B9/B13 

B10/B13 

Bl1/B13 

.'. ~ >, i) // ' .. ~ -'~ 
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Address 
Function Tested 

Good Bad 
Corrective Action 

Tag (AC) (AC) 

1636 EMA BIT 1 XXOO XXOO Bl/84 

1636 EMA BITS 2,3 XXOO XXOO B2/84 

1636 EMA BITS 4,5 XXOO XXOO 83/84 

1636 EMA BITS 6, 7, 8 XXOO XXOO B27/020 

1663 OMB TEST XXXX . ALL B19/A 17 /A22/B17 /A21 

XXXX o to 5 B23 

XXX X 6 to 11 B24 
./ 

1663 OMB BITS 0,1 XXXX XXXX A23/B23 

1663 OMB BITS 2,3 XXXX - XXXX A24/B23 

1663 OMB BITS 4,5 XXXX XXXX A25/B23 

1663 OMB BITS 6,7 XXXX XXXX A26/B24 
./ 

A27/B24 1663 OMB BITS 8,9 XXXX XXXX 

1663 OMB BITS 10, 11 XXXX XXXX A28/B24 

2223 SHIFT OMA 1252 2525 A29/B5/B17 /A16/A 15/830 

2223 SHIFT OMA 1252 XX52 86/B7/88 

2223 SHIFT OMA 1252 12XX B9/Bl0/B11 

2244 SHIFT OMA 6525 XXXX SAME AS 2223 

2261 SHIFT OMA 7252 XXXX SAME AS 2223 

2301 SHIFT OMA 5525 XXXX SAME AS 2223 

2310 SKIP ON (AOC) N/A N/A B16/A17/B15/B18 

2341 SHIFT OMB 7777 ALL A18/A21/A17 

2341 SHIFT OMB 7777 XX77 A23/ A24/ A25/B23 

2341 SHIFT OMB 7777 77XX A26/ A27 / A28/B24 

2.430 SHIFT OMB 4000 XXXX SAME AS 2341 

2462 SHIFT OMB 5252 XXXX SAME AS 2341 

2515 SHIFT OMB 2525 XXXX SAME AS 2341 

2617 SHIFT OMA 5777 7777 B14/B15 

2632 RAISE (ORL) STATUS 0004 0000 020/A13 

2635 SKIP ON ORL 0004 0004 C20 

2641 WILL (OEP) SET (TRC) N/A N/A A19 

2653 INTERRUPT ON TRC N/A N/A 020 

2675 TRACK COUNTER (EMA) 3702 0000 B16/B19/B23 

2675 TRACK COUNTER (EMA) 3702 XXOO Bl/B2/83 

2705 TRACK COUNTER (EMA) 0000 XXOO 
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EM OFF 

0712 

0723 

0726 

0740 

0744 

1043 

.1205 

1214 

Function Tested 

NO LIGHTS 

2nd & 4th FOUR 

1st & 3rd FO UR 

TK 0, 10 

TK 1, 11 

TK 2, 12 

TK 3, 13 

TK 4, 14 

TK 5, 15 

TK 6, 16 

TK 7, 17 

Light Card Test 

Corrective Action 

A6/A7 

A6/A20/A19 

A6/ A20/ A 17/ A21/B21/B25 

A3 

A3 

A3 

A3 

A2 

A2 

A2 

A2 

Printouts created by abnormal switch conditions. 

(This test should not be made until program runs in normal). (Starting Address = 76) 

DISK 0 (EMO) SELECTED, EMO WLO "ON" 

Lower Write Lock Switch "ON" 

Address Tag AC Function Tested If No Printout 

1214 0000 WRITE LOCK OFF A17/A 12/C20 

1301 0000 SKIP ON NO ERROR C20 

Upper Write Lock Switch "ON" 

1225 0100 WRITE LOCK OFF 

1413 0402 SKIP ON NO ERROR 

Sync Switch Light Card "ON" 

1043 4000 NO SYNC, NO DISC A30 

All switches Normal Except 

EM 1 EM2 EM 3 AC Function Tested If No Print Out 

0712 0712 0712 0002 NO NED STATUS D19 

0723 0723 0723 0000 NO FLAG ON WRITE A19 

0726 0726 0726 0000 NO FLAG ON WRITE A19 

0740 0740 0740 0001 ADDRESS ACCEPT (0 DBR) A13/B29 

0744 0744 0744 0001 ADDRESS ACCEPT (0 DBR) A13/B29 

1043 1043 1043 4002 NO SYNC UNIT SELECT SW. 

1205 1205 1205 1000 SELECT ERROR STATUS C20/B18 

1214 1214 1214 1000 NOWLO A12/A17/C20 
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EM OFF EM 1 EM2 EM3 AC Function Tested If No Print Out --
1225 1225 1225 1225 1100 NOWLO A12/A17/C20 

1234 3002 EM3 RAISE NEX 019 

1243 2002 EM2 RAISE NEX 019 

1252 1002 EMl RAISE NEX 019 

1327 1327 1327 1327 0000 NO INTERRUPT 020 

2223 2223' 2223 2223 2525 SHIFT OMA B17/018 

2244 2244 2244 2244 5252 SHIFT OMA B17/018 

2261 2261 2261 2261 5252 SHIFT OMA B17/018 

2301 2301 2301 2301 5252 SHIFT OMA B17/018 

2310 2310 2310 2310 0000 SKIP ON AOC A17/B1S 

2430 2430 2430 2430 0000 SHIFT OMB A17/A21 

2462 2462 2462 2462 2525 SHIFT OMB A17/A21 

2617 2617 2617 2617 7777 SHIFT OMB A17/A21 

2632 2632 2632 2632 0000 ORL STATUS A17/B17/A29 

2635 2635 2635 2635 0000 SKIP ON (ORL) A17/B17/A29 

2641 2641 2641 2641 0000 (OEP) SET (TRC) A19 

2675 2675 2675 2675 XXXX TRACK COUNTER (EMA) B6 

2705 2705 2705 2705 3700 TRACK COUNTER (EMA) B6 

0622 0622 0622 0622 0100 CL STATUS REO 

6.2 Error Recovery 

Press Continue, or Restart at 100. 

7. RESTRICTIONS 

(None) 

S. MISCELLANEOUS 

An extra rOT maintenance package has been incorporated in the de~;gn of ihe logic. 'MIile 

this lOT package is not needed for operationa! use of the disc, it must be in if Oiscle)~ is fO run. 

(Coded to 663X) 

6631=TAS=TTA 6632=TTB 6634=OBR 
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9. PROGRAM DESCRIPTION 

9.1 Discussion 

Discless is an incremental test of the DF32 DISC LOGIC. Starting with basic conditions, such 

as, does start key clear the error and done logic? Can all control flip-flops be set and cleared and can 

all registers be set and cleared? Will the track counter increment, will all register shift data? Does 

the Data break work, can we raise an interrupt, check for all status buts, such as write lock out and 

non-existent disc? With the use of the light card test for correct track selection. 

There is a chain of flip-flops which must be working if these tests are to pass. 

TTA 
TTB 

Power 
clear and 
static 
checks 

ABO 
FF 

SAD 
FF 

To Shift 
DMB 

WFF 
FF 

TRe 
FF Skip on Done 

DRL 

To raise an interrupt 

Each disc has 16(10) tracks, in order to verify the correct track selection a light card indicator 

is needed. This card is inserted into location A5. With the program running, the lights or the card should 

rotate from 0 to 16(10) each pass of the program. (If the light card is not used it will not affect the op

eration of the test. There is a switch on the card that simulates the photo cellon Disc.) 

If this test runs and the "abnormal" switch settings on the Disc hardware are used to create 

printouts and the proper one occurs, any failure that occurs using the DF32 DATA DISC TEST should be 

location on the heads, R/W Amplifiers, the Disc or associated analog circuits. 

10. LISTINGS 
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t.XPUN(;£ 
IMLMORY REFERlNCE INSTRUClluNS 
AI';U: ~"'il0 
TAU=1~00 

l::iz!=21l0" 
U~A=3<l~0 
JMS:4i/Jklkl 
JMP=5kl<lkl 
IUI=61<lklkl 
UPIi=7.HHl 
IMI~RUI~SIRUCTIUNS 
I'jUP=7"'0:.l 
Cl A=72iHIL 
ell= IUk! 
CI'IA= 71114'" 
CI'IL:7Io:12'" 
RAR:7ii11'" 
RTIi=7i!l12 
IUL:7i!l.,4 
Rfl=''''''6 
IA~:7"i!l1 
SMA:750kl 
StA:744;C 
St'A= 7~1Iol 
S;o;A:745ra 
S,;L:742" 
::'z!L:743kl 
5,11-': 7411<1 
0:;,,:74"4 
HL1:7402 
I~UM~INlD MICROINST~UCfIONS 
CIA:7041 
lAS:7604 
SIA=724i<1 
SIL:712.o 
l>LK=721<l4 
IPHU(;HAM I~TlRRUPl 

IUN:61d01 
IU~:61/l.t2 
P~f:61d22 

RR~=6"12 
ITlLlfYPE KEY~OARU/REAuLR 
K:,f=6031 
KCC:6"32 
KRS:6",34 
Krltj:0036 
ITlLEfYPE TElEPRINTtR/PUN~H 
TSf:6i0 41 
TCf:6"'42 
TPC:61<144 
TLS=61/l46 
f 1 Xl At! 
PAUSE. 
lulblTAL 1l-18-U 
IMlSSAGl I YPE-OUT 
I~ALL WITH A JMS MESA(;E 
Iwl IH DATA FOLLUWI~~ 
It-<lIURN FULlOwlNG U;U Of 1~t.:'SAGl 
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ICOOE(00) 
*200 

0i:!00 0000 M£SAGE, 121 

0201 7240 CLA CMA ISEf (;(AC)=-l 
0i:!02 12121" TAD MESAGE IADlJ LO(;AlIUN 
0203 301" DCA 10 IAU10-INOtX HtGISTT£R 
0C!04 14116 TAD I 10 IFETCH f IHSI WORD 
020~ 3216 DCA MSRGl<r ISAVE I T 
0206 121 6 TAD HSRGhT 
0207 7012 RTR 
ilI210 711Jl2 RTR IROTA TE b I:jIHi HIGHl 
0i:!11 7012 RTR 
0212 4211 JMS TYPECH /TYPE IT 
0213 1216 TAO HSRGhT IGET DATA AGAIN 
0214 4217 JMS TYPECH ITYPE RIGHT HAl~ 
0215 5204 JHP HESAGE·4 ICONTINU£ 
0C!16 1211100 HSRGIH, 121 ITEMPORARY STORAGE 
0217 1210121121 TYPECH, 121 /TYPE CHARA(;TtR IN C(AC)6-11 
121220 0250 AND MASK77 
0221 7450 SNA liS IT ENU O~ Hf.SSAIiE7 
121222 5411i!J JHP I 1Ii!J IYES: £x I' 
0223 1251 TAO M40 ISUtlTRACT 410 
0224 7500 SMA 1(407 
121225 5230 JHP ,·3 INO 
121 i:! 26 1252 TAO C34121 lYES: AUU JIOIO 
0227 5243 JMP HTp !TO CODES (410 
0230 1253 TAO H3 ISUtlTRACT 3 
121231 7440 SU 115 IT lER07 
0232 5235 JMP ,+3 INO 
00/33 1254 TAO C212 IYES: ,CODI:. 4J IS 
00/34 5243 JHP HTP Il.I NE-f'lI:.U (i!12) 
0235 1255 TAO H2 ISUIHRACT 2 
0236 744iJ Si!A 115 IT lEHO'i 
0237 5242 JHP ,+3 INO 
0240 1256 TAD C215 IYES I COOl:. 4' 15 
00/41 5243 JHP HTP ICAHRIAGE-RI:.TURN (215) 
121242 1257 TAD C245 IAOO 20111 fO U1HI:.RS )40 
0243 6046 HTP, Tl.S ITRANSMIT CHARACTER 
0244 6041 TSr;- /WAIT r;-OR fLAG 
0245 5244 JHP ,-1 INOT SET rEI 
0246 721210 CLA ISET I Cl.I:.AR (;lAt;) 
0247 5617 JHP I TYPECH IRE TURN 
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ICONSTANTS 
0250 flHil77 MASK 77. 77 
111251 77411l M40. -40 
0252 0340 C340. 340 
0253 7775 M3, -3 
1Il254 0212 C212. 212 
0255 7776 M2, -2 
il256 0215 C21~), 215 
0257 0245 C245. 245 
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12126kl 
12I~61 

040!62 
121263 
12140!64 
026!> 
121266 
12140!67 
0270 
1214o!71 
0272 
0273 
0274 
040!75 
121276 
0277 
0300 
0301 
0302 
0303 
0304 
031215 
031216 
121307 
03Ul 
121311 
121312 
0313 
121314 
0315 
0316 
0317 
0320 
0321 
0322 
0323 
0324 
121325 
121326 
12132, 
121330 
121331 
0332 
121333 
0334 
12133:; 
0336 
121337 
12134kl 
121341 
"'.542 
121343 
121.544 

037.5 
121374 
"'.57:; 
0.576 
0.577 

7402 
700'" 
70121121 
721210 
166121 
3267 
5670 
12101210 
0272 
5263 
1667 
0377 
334121 
1667 
121376 
3341 
1667 
0375 
3342 
1667 
0374 
3343 
1342 
7112 
70Ul 
1343 
7U2 
70Ul 
1344 
3342 
226121 
4270 
1342 
3667 
1341 
7004 
70il6 
1340 
1344 
3343 
2260 
4270 
1343 
3667 
1373 
3270 
226kl 
5660 
000121 
12101iliJ 
12100121 
0000 
6060 

121272 
712100 
0700 
12112I7kl 
12112107 

SIXTY. 
NOP 
NOP 
CLA 
TAD 
DCA 
JMP 

rill 

I ,-4 
,+2 
I 1+2 

o 
SIXTY+12 
JMP SIXTY+3 
TAD I SIXTY+7 
AND (01211217 
DCA MASKA 
TAD I SIXTY+7 
AND (12112170 
DCA MASKB 
TAD I SIXTY.7 
AND (121700 
DCA MASKC 
TAD I SIXTY+7 
AND (701/J11J 
DCA MASKD 
TAD MASKC 
RTR l CLl. 
RAR 
TAO MASKD 
RTR 
RAR 
TAD 
DCA 
lSi 
JMS 
TAO 
DCA 
TAD 
RAL 
RTL 
TAO 
TAD 
DCA 
lSi! 
JMS 
TAO 
DCA 
TAO 
DCA 
lSi! 
JMP 

MASKA. 
MASKB. 
MASKC. 
MASKD. 

606121 
PAUSE 
PAGE 

MASKD+l 
MASKC 
SIXTY 
SIXTY+10 
MASKC 
i SIXTY+7 
MASKB 

MASKA 
MASKD+1 
MASKD 
5 I XTY 
S I XTY+Ul 
MASKD 
I SIXTY+7 
(SIXTY+12 
SIXTy+1kl 
SIXTY 
I SIXTY 

o 
o 
121 

121 

ISTOR~ INIT N~XT flMl 

IADURlSS Of OPl~AND 

IADUR~SS OF OPE~ANU 
ICHANGING REr~HENCl (P) 

lAC (UPERANU) 

Ikl00X 
lAC (UPERAND) 

Ikl0X0 
lAC (OPERANU) 

IklXkl0 
lAC (UPERANU) 

IX0kl0 
IklXItl0 

IItlXItl0 RS3 0ldXId 
IX0X0 

IX0X0 RS3 0X0X 
/TEMP STORAI.i~ 
IINCREMENT ~OR STURAGl 

IrlND STORAGE AUURESS 
/6X6X 

ISTORE OPERANU AS SPECjFIED 
IldklXI2I 

100X0 SL3 0X01tl 
IItlXItl0+0klltlX=klXIOX 

IItlXItlX+6kl61tl,,6X6X 
!TEMP STORA\iE 

IINCR~MlNT FOR STORAGE 
IFIND STORAGE AUDRESS 

16 X6 X 
IsrORE OPERAND AS $PlCH lED 
IHOUSE KEEPiN\i 

IINCREMlNf ~O~ ~EIURN 

IRUUHN 

12 



04"'0 
04"'1 
04"'2 
"'4"'3 
04"'4 
1114"'5 
114"'6 
1114117 
'41111 
'4U 
1412 
1413 
1414 
1415 
1416 
1417 
'4at 
'421 
1422 
111423 
0424 
11425 
11426 
0427 
0431 
11431 
11432 
0433 

7402 
4777 
6"'0~ 
4 776 
0400 
"'411 
"'412 
477'.) 
4543 
6860 
61161i1 
4U0 
4776 
3484 
'422 
1423 
477' 
4.411 
61160 
6060 
un 
761i14 
"'374 
7650 
561i1111 
1773 
7402 
561i10 

IPRINT OUT ROUTINES 
IROUTINE TO PRINT OUT FAl~lNG TEST AOURESS 
lAND CONH.NTS O~ AC 
IXXXX XXXX ---- ADDRESS (AC) 
ERADO, XX 

JMS IPRINr 
IOF 
JMS SiXTy 
ERADD 
,+4 
,+4 
JI'1S ME SAGE 
4543 
611160 
6060 
40"'0 
J/1S SIXTY 
AC 
,+4 
,+4 
J/1S MESAGE 
41140 
61160 
61116'" 
11J"''''0 
L.AS 
AND (211J0IiI 
SNA: CLA 
JI'1P I ERADD 
TAD AC 
HLT 
J/1P I ERADD 

IADDRt.SS 

ICONTt.NTS Of A~ 

lAC 
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ICOMPARISON ERROR PRINT OUT 
IGDXXXX BDXXXX 

0434 7402 BADCOM, XX 
0435 4777 JMS IPRINT 
0436 4776 JM~ BIXTY 
0437 0434 BA C M 
1il44~ 0444 ,+4 
1'441 0445 ,+4 
0442 4775 ')MS MESAGE 
1'443 4543 4543 
1'444 61'61' 6061' 
0445 6060 61'61' 
0'146 1il~00 1'001' 
1'447 4776 JMS SIXTY 
1il45~ 342~ GO IGOOD 
0451 1'463 ,+12 
1'452 1'464 ,+12 
0453 4776 JMS SIXTY 
1'454 3417 BO IBAU 
0455 1'467 ,+12 
0456 0470 ,+12 
0457 4775 JMS MESAGE 
0460 4040 4040 ICRl.F 
0461 0704 0704 IGOUD DATA 
1'462 41'40 4040 
0463 6060 6060 
0464 6060 6060 
0465 4002 4002 
0466 0440 0440 IB.W UATA 
0467 61'60 6060 
0470 6060 6060 
0471 0000 0000 
0472 7604 L.AS 
0473 0374 AND (2000 
0474 7650 SNA:Cl.A 
0475 7410 SKP 
0476 7402 HLT 
0477 5634 JMP I BAOCOM IEXIT 
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0~0'" 7402 t:lAllADD. xx 
0~01 4777 JMS IPRINT 
0~00! 4776 JMS SIXTY 
0~03 0!:100 BADADD 
0~04 0!:11" ,+4 
0~0~ 0~11 ,+4 
"~0b 417~ JMS MES~GE 
0~07 4543 4543 
05U 6060 61il61il 
11:»11 6060 6IU 
1512 III Iil 00 UIIlIII 
"1J 4776 JHS SIXTY 
il!J14 3416 liA 
n15 111'27 ,+12 
i516 .530 ,+12 
1117 477. JHS Sun 
lUI 3415 SA 
1521 1Il'3J ,+12 
U22 11534 ,+12 
1523 4775 oJHS MESAGE 
.;24 41411 4141 
1'25 11171/11 1117.1 
111526 41114111 4141 
0;27 6860 6060 
0530 6160 61il61il 
IIl~Jl 4U2 4 U 2 
1532 1/1140 0148 
0533 611160 6061i1 
i534 6111U 6161 
(1535 1Il1llil0 UiIIII 
I~J6 7604 l.AS 
11537 IiIJ74 AND (2000 
1;411 7650 SNAICLA 
111:»41 7410 SKP 
1542 7402 Hl.T 
0~43 57 010 JMP I BADADO 
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0!:>44 

0!:>73 
0!>74 
0!:>7!> 
0!:>76 
0!:>77 

060'" 
0601 
0602 
0603 

0604 
il605 
0606 
0601 
00H'l 
0611 

0612 
01113 
0614 
0615 

0616 
0017 
0020 
01121 
0622 

01123 
0624 
0625 
0626 
0627 

0000 

3404 
2000 
0200 
0260 
3124 

6622 
7oU0 
4777 
4776 

7240 
6612 
7000 
7440 
4777 
4776 

6612 
741/d 
4777 
4776 

6614 
0375 
7440 
4777 
4776 

6614 
0374 
7440 
4777 
4776 

PAUSE0 
IPDP-a INTER'AC~ TEST NO UI~C 
IEM", SHOULD BE SELECTED 
PAGl 3 

DE'INE SCOPE 
<JMS SCOPEA) 

DE.> I NE HAL T 
<JMS ERADD> 

DO I NE NPAGE 
<JMP I (,+2"'0&760"'» 

If LAG TEST (CLEAR) 

tiMX5 Sio/ol 

BEGIN, D'SC ISKIP ON ~LAG 
SKP 
HALT If~AG SHOULD HAVE ~llN ~L~AHEU BY START 
SCOPE 

IDOlS 6612 CLEAR THE AC? (DSAC) 
CLA CMA lAC SlT TO SEVENS 
DSAC 
NOP 
Si!A 
HALT /HALT BlCAUSE AC Nor t~RO 
SCOPE 

IWAS ADC " •• ~ CLEARED BY START KEY 
DSAC ISKIP ON ADC 
SKP 
HALT IADC SET , •• START SHOULD CL ADC "ff" 
SCOPE 

I 
CLEAR THE DISK EXT ADDRESS lODES START 

DEAC-2 
AND (37"" 
SiA 

IREAD STATUS REGISTlR 
IMASK DISC lXT ADDRESS 

I 

HALT 
SCOPE 

ISTART KEY DIU NOT CLEAR EMA 

IDOES TART CLEAR TkE COMPUTER EXT AUDRESS REGISTER 
DEAC-I! 
AND (0070 IMASK .OR ~OM~UTER EXT ADDRESS 
Si!A 
HALT ISTARI KEY DIU NOT ~LlAR lA 
SCOPE 
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IUOtS DISK BREAK TO RIGHT L.OC 
0630 7240 CL.A CMA 
1/1631 3773 DCA WC 
11632 7240 CL.A CHA 
f/J633 3772 DCA I ACW IWRITt ONt: WOHU 
1/1634 661:l5 DHAW 
1/1635 72f/lf/l CL.A 
11636 1773 TAD WC 
.637 744f/J SiA .... 4777 HAL.T IWORD COUNT NOT CORHECT 
.141 721111 CL.A 
'142 1772 TAO IACW 
'14' 744 • UA 
• llII4 4177 HAL.T IADDRt:SS CDNTHDL. WOHD NOT CORRECT .... 471 •. SCOPE 

115 Ae: CL.EARED 8Y DMAW7 
'UI 714. CL.A CMA 
'''7 3771 DCA We: IONt WORD .. n 714. CLA CMA 

'''1 66n DMAW 1I0T :-tIoiOUL.D CL.EAR AC 
'612 744' 51A 
.. 53 4777 IoIAL.T lAC NUT CL.EARtD 
'654 4776 SCOPE 

I 
IlS AC CL.EARED Ijy DMAR 

1/1655 724f/J CL.A CMA 
1/1656 3773 DCA WC IDI'4t. WORD 
'6157 724. CL.A CMA .66 iii 66113 DMAR /lOT liHOUL.D CL.EAR At; 
'661 7441i1 Si!A 
'662 4777 . IoIAL. T lAC ~UT CL.EARED 
1/1663 4776 SCOPE 
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IUMAC SHOULD NOT SKIP 
0C164 6611 DCEA 
0C16~ 6626 DMAC 
"Cl66 7 41r1l SKP 
1il667 4777 HALT IUMAC SKIPPt:.D 
067" 4776 SCOPE 

I 
IWILL DMAC CL,EAH AC 

rIlCl71 66f1ll DCMA ICLI:.AH UMAR 
0672 7240 CLAICMA 
IilCl73 6626 OMAC 
0674 744" Si!A IHAI-! 10 AI; 
067!) 4777 HALT lAC NUT CI.EARc.D I:lY USA!; 
0676 4776 SCOPE 

I 
ISTATUS REGISTEH TEST (NO DHL) 

0677 6611 DCEA 
0/00 6616 DEAC IEHIIl 
0101 1Il371 AND (4 IMASK FOR DHL 
071112 7440 Si!A 
0103 4777 HALT IURL. UP 
0704 4776 SCOPE 

I 
ISTATUS REGISTER TEST (NO NI:.D FF) 

070~ 6611 DCEA IEHftJ 
0706 6616 DEAC 
"'1ll7 0370 AND (2 
01111l 7440 Si!A 
1il'11 4777 HALT IWRITI:. LOOK OUT OR NlU SET 
0712 4776 SCOPE 

I 
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I 
ICHE.CK FOR NO FLAG AFTER WR I H-
I (OMAW) (DFSC) 

'lJ 1~41il CLA CMA 
'14 3172 DCA IACW IMEI'1ORY L,OArION iH-RO ,_ 11? 7240 CLA CMA /AC1'7777 

v/16 377J OCA WC IWORO eOUNT a 7777 
d/17 6605 OMAW ISTART WRITE ONE wORD 
<1/2111 6622 DFSC ISKIP ON fLAG 
0!I121 7410 SKP 
0 / 22 4777 HAL,T IFL,"G UP 
012.1 6622 DFSC 15K II' ON FL,AG 
il724 7411 SKP 
il7at 4777 HALT IFL,AIO UP 
07016 4116 SCOPE 

I 
IWILI. ADDRESS ACCEPT CL,t::.H D.T A BREAK RE.gUt.ST ff? 

8727 ,,15 OMAW IWRITt. SET OBR FF 
87311 n •• CLA 
IH3l 3773 DCA we 
il732 3772 ~CA lACW 
.,733 un OMAR ISHOUI.O NOT SE.T O~R "~F" 
0734 711. NOP 
0135 1773 T.O WC 
.,736 74411 SH 
0737 4777 H.LT IWORD COUNT SHOUL,U ~~ tE.RO 
0740 72 •• CLA 
"741 1772 TAO iACw 
0742 74411 Si!A 
"743 4777 HALT IIACW SHQULU ~E i!E.RO 
0744 4776 SCOPE 
1il745 5767 NPAGE 
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0161 
017fd 
0171 
0172 
017S 
0174 
017':> 
077b 
0177 

lid00 
1001 
lfd02 
1fd03 
lkl04 
lfd05 
litH' 6 
100 7 
lfdlfd 
lfdll 
lfd12 
1013 

lfd14 
1015 
lfd16 
1017 
lfd20 
1021 
1fd22 
102S 
lfd24 
lid 2 !:I 
1026 
lld27 

ifd00 
0fd02 
0fd04 
7751 
7750 
0070 
3700 
3242 
0400 

7240 
3777 
724fd 
3776 
6603 
6622 
7410 
4775 
6622 
7410 
4775 
4774 

7200 
6615 
7200 
6616 
0373 
7440 
477!:1 
6616 
0372 
7"" 0 
4775 
4774 

PAGE. 

IDISK MEMORY 
CLA CMA 
DCA WC 
CLA CMA 
DCA I ACW 
DMAR 
DFSC 

I 

SKP 
HALT 
DFSC 
SKP 
HALT 
SCOPE 

ADDRESS READ 

IREAD ONE WORD 

IMEMORy LOCATIUN tERO 
ISTARf READ ONE ~URU 

ISKIP ON FLAG 

IFLAG UP 
ISKIP ON FLAG 

IFL,AG UP 

ISTATUS REGISTER C~ECK EXIENDED AUDRES~ 
CLA 
DEAL 
CLA ILOAD EXTENDED ADDRES~ ~IIH ~EROS 
DOC 
AND (3700 
Si!A 
HALT IDISC EXTENDEU ADURES~ NOI CLEAR 
DEAC 
AND (0070 
S~A 

HALT ICOMPUTER EXTE.NDED ADURE.SS NOT CLEAR 
SCOPE 
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I 
ID~AC R~AD DISK EXTENDED ADDRESS 
ICHE.CK FOR NO SYNC MARK 

U30 7300 CLA CLL 
111131 3771 DCA C10 
Ul32 6616 OEAC 
U33 7000 NOP 
111134 7'00 SMA ISyNC 
11113, 7410 SKP 11'40 
111136 5242 JMP .+4 IYES 
11137 2771 lSi! CTO IL.OOP 
1148 5232 JMP .-6 
1141 7410 St<P INO SYNC PUL.SL OA NO UISC SLL.~CTEU 
1142 4775 HAL.T IfOUNU SYNC PUL.SE 
1143 4774 SCOPE 

I 
IPAAI TY STATUS !:itT aST 

1144 6616 OEAC 
SolI 45 8;171 AND (11J0f1l1 IMASK tOA PARjTy STATUS 
1146 744" Si!A 
1147 4775 HALT IPARl1Y SUTUS UP 
1I!58 4774 SCOPE 

I 
1 11151 5767 NPAGE 
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1167 
1170 
1171 
1172 
1173 
1174 
117~ 

1176 
1177 

120'" 
1:201 
1:211J2 
1.:211J,3 
1:<04 
1:211J!:I 

1:211J6 
1211J7 
12UI 
1211 
1:212 
1213 
1214 

1215 
1216 
1217 
1220 
1:221 
1:222 
1223 
1:224 
1225 

1226 
1:227 
1:23'" 
1231 
1:232 
1:23.3 
1234 

1200 
11J11J11J1 
3412 
11J070 
3701:1 
3242 
11J400 
7751 
7750 

6602 
6616 
7012 
7430 
4771 
4776 

6604 
6616 
7"0i! 
7012 
7430 
4777 
4776 

1377 
6615 
6604 
6616 
7000 
7012 
7430 
4777 
4776 

1375 
661~ 

6616 
701/J0 
7500 
4777 
4776 

PAGI:. 

ITI:.ST WRITE LOCK OUT SWIT~H O~ NO DISC 
6602 IREAD MODI:. INHI~IT W~lll:. LOCK OUT SWITCHES 
DEAC 
RTR 
Si!L 
HALT INO DISC NEU SEf 
SCOPE 

I 
ICHI:.CK TO 

6604 
QEAC 

SEE IF WRlTE LOCK OUT SWITCHI:.S O~~ (LOWI:.R) 
IWRITI:. MOUE 

NOP 
RTR 
Si!L 
HALl 
SCOPE 

ICHECK TO SEE 
TAD (0401/J 
DEAL 
DMAW-1 
DEAC 

I 

NOP 
RTR 
Si!L 
HALT 
SCOPE 

IREAD STATUS 

IACH) TO I.INK 

IAC1 UP WRITE LOCK OUI SWITCH 

IF WRITE I.DCK SWITCH OFF (U~PI:.Rl 

IUPPE~ TRACK 

IWRITI:. MODE 

IAC10 TO I.INK 

IAC1 uP WHITE LOCK DUI SWITCH 

IRAISE STATUS BIT AC0/NEX 
IEM3 SHOULD NOT BE SELECTI:.D 

TAD (31/J00 
DEAL ISELECT DISC/I:.MS 
DEAC IREAD STATUS 
NOP 
SMA 
HALT INEX UIU NOT ~AISE PSM 
SCOPE I~ISC 0 
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IEM2 SHOULD NOT BE SEL.ECTI:.O 
I 

123~ 1374 TAD (2000 ISEL.E~T EM1 
1236 661~ DEAL 
1237 6b1b DEAG 
12410 71000 NOP 
1241 7~i!f/l SMA 
1242 4771 HALT INEX NOT UP 
1243 477b SCOPE 

I 
IlM1 SHOULD NOT BE SEL.EGTl:.D 
I 

1244 1373 TA 0 (lillil0 ISEL.ECT £1'11 
1245 6615 DEAL 
1246 6616 DEAC 
1247 71ee NOP 
1115111 751!11 SMA 
1251 4777 HALT INEX N01 UP 
1252 4776 SCOPE 
1253 6611 DCEA 
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1254 
125!) 
14!56 
14!57 
12M' 
14!61 
14!62 
1263 
1264 
14!65 
1266 
1267 
14!7f1l 
1271 
1:02 
1273 
1274 
1275 
l<a6 
1277 
lJ00 
1301 
1302 
1303 

1304 
130!) 
1306 
1.507 
1.510 

724f1l 
6615 
0372 
3771 
1771 
7041 
1372 
765£1 
5267 
1771 
4777 
700£1 
724f1l 
6615 
0370 
3771 
1771 
7041 
137£1 
7650 
5303 
1771 
4777 
4776 

6611 
6603 
6621 
4777 
4776 

Ito/ILL EXTENDED 
CLAICMA 
DEAL 

I 

AND (37£1£1 
DCA 8A 
TAD 8A 
CIA 
TAD (370£1 
SNAICU 
"IMP ,+3 
TAD 8A 
HALT 
NOP 
CLA:CMA 
DEAL 
AND (0£1721 
DCA BA 
TAD BA 
CIA 
TAD (0217£1 
SNAICLA 
"IMP ,+3 
TAD 8A 
HALT 
SCOPE 

ADDRESS HO~U S~VtNS 

IDISC EXT AUUH~SS MASK 

ISTOR~ tlA 

IT£ST 
IGOOD 
ItlAU 
lAC SHOULU =37fdfll 

ISTORt. 

nEST 
IGOOD 
IBAU 

I~OMPUTER tXT AUDHESS 

lAC SHOUL,D=fd070 

ISKIP ON 
DCEA 
DMAR 
DFSE 
HALT 
SCOPE 

NO ERROR Df"SE 

IREAD S rATE 
ISKIP ON NO ERROR 
IOATA Rt.QUEST LAT~, PAHITY OR NO DISE SET 
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IWILL THE DISK HONeR AN INT~RHUPT 
1.511 4340 JMS CLFLAG 
1.512 72~'" CLA ISET UP FUR INT~RHUPT 
1313 1361 TAD ( IDF 
1314 301iJ1 DCA 00"'1 
1.51' 1366 TAD (JMP I 0003 
1.516 3 I,H' 2 DCA 0002 
1317 136~ TAD ( , .. :, 
1.52111 301/)3 DCA 1Il003 
1.521 7240 CLA CMA 
1.520! 3764 DCA we 
1.523 6605 DMAW 
1324 601/)1 ION IDIU NOT INTERRUPT 
1325 7410 SKP 
U26 4777 HALT IINTERRUPT UP OR NO UISC 
1327 61U'2 10F 
13311 4776 SCOPE 
U31 6611 DCEA 
1332 6601 DCMA 
1.533 7604 L.AS 
1334 0377 AND (4011l 
1.535 7440 Si!!A IL.OOP ON STATJC TES r 
1.536 5763 -iMP BEGIN 
1337 5762 NPAGE 

IROUTINE TO CLEAR FLAGS 
13411 7402 CLFLAG. xx 
1341 6601 66"1 
1342 6002 6002 
1.543 611122 6022 
1344 6042 6042 
1345 611112 6012 
1.546 6072 6072 
1.547 6502 651112 
1350 6032 6032 
1.551 6762 6762 
1352 5740 JMP I CLf'LAG 
1353 741112 RANDOM. XX 
1354 2761 lSi!! eTD 
135; 721110 CLA 
1.556 1761 TAD CTD 
1357 575.5 JMP I RANDOM 
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1.561 3412 PAGt. 
10562 14111111 
1.563 iii 6 1IIk1 
1.564 775k1 
1.565 1326 
1.566 541113 
1.567 6 iii III 2 
1.57111 iii III 70 
1.571 3415 
1.572 371110 
1.57.5 lIillillll 
1.574 2 III iii III 
1.575 3 iii III 0 
10576 3242 
1.577 iii 4 111111 

I 
ISKIP ON NO ERROR WL.O UPPt.R (READ) 

141110 661113 DHAR IREAD S14 TE 
141i11 1377 TAD (41110 IUPI'E H HAL.F 
141112 6615 DEAL 
141113 6621 OfSE ISKIP ON NO ERROR 
141114 4777 HALT 
141i15 4776 SCOPE 

I 
ISKIP ON NO ERROR (wRITt.) WLO (UPPER) 

14 iii 6 661i15 OHAW IWRITl STATE 
141i11 1377 TAO (408 
14Ur1 6615 DEAL 
1411 6621 DfSE ISKIP ON NO ERROR 
1412 4777 HALT IWIRE LOCK OUT ON 
1413 4776 SCOPE 

I 
ISKIP ON NO ERROR (WRIT~) WLO LOWlR 

1414 6611 OCEA ILOWEH 
1415 6685 CHAW IWRITt. SUTE 
1416 6621 OFSE I_KIP ON NO ERROR 
1417 4777 HALT IWRITt. LOCK OUT ON 
1420 4776 SCOPE 
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IEXECUTE. DMA rEST 
1421 7200 RTEST, CLA 
1422 6frl02 IOF 
1423 377~ DCA CTA 
1424 4774 JMS DMA 
142~ 7240 CLAlCMA 
1426 4774 JMS DMA 
1427 4773 JMS RANDOM 
1430 4774 JMS DMA-
1431 2775 IS~ C1A 
1432 5227 JMP ,-3 
1433 4776 SCOPE 

I 
IEXECUTE: EHA TEST 

1434 7240 CLAlCHA 
1435 6615 DEAL 
1436 71111iJ NOP 
1437 71iJ1iJ1iJ NOP 
1441iJ 7liJI0 NOP 
1441 7210 CLA 
1442 377'5 DCA CTA 
1443 4772 JHS EHA 
1444 1240 CLAICHA 
1445 4772 JHS EHA 
1446 4773 JHS RANDOH 
1447 2775 IS~ CTA 
145frl 5245 JHP .-3 
1451 4776 SCOPE 

I 
IE.XECUTE DHB TEST 

1452 7200 CLA 
1453 6611 DCEA 
1454 3775 DCA CTA 
1455 4771 JHS DHB 
1456 7241 CLA:CHA 
1457 4771 JHS DHS 
1460 4773 JMS RANDOM 
1461 4771 JMS DHS 
1462 2775 1 S~ CTA 
1463 5260 JHP ,-3 
1464 4776 ScOPE 
1465 7604 l.AS 
1466 0377 AND (400 
1467 7440 S~A 
147i1 5221 JMP RTEST 
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1 
IRAISE STATUS BIT AC 1~ 

11:.113 SHOULO NOT BE SELECH.U 
1471 7200 oYA, CLA 
14l<! 1370 TAD (3000 
1473 6615 DEAL ISELE(';T oISCll:.l105IRAIS!:. NEX 
1'17'1 6631 TIA IsE.r NEO 
1475 6616 OEAC 
1'176 0367 ANO (2 
1477 1366 TAD (-2 
1'00 7450 SNA 
1:;01 5304 JI1P ,+3 
1:;02 6616 OEAC 
1'005 4777 HALT l"lEX Ulu NOT HAtS!:. AC 1/11 
1'04 7200 CLA 
1:;O5 6615 DEAL IUISC 0 
1'06 4776 SCOPE 
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1!107 
1!:i 1frl 
1!111 
1!112 
1~H3 
l~H~ 
1515 
1!116 
1517 
1520 
1~21 
U22 
U23 

152~ 
1525 
1!126 
"'27 
1530 
1531 
1532 
1533 
153~ 

1535 
1!136 
1537 

1'''''' 1~)41 

1'42 
1'43 
15H 
1545 
15~6 

1547 
1550 
1!151 
1552 

7200 
1365 
3001 
1364 
3002 
1370 
6615 
6(11101 
7000 
6002 
4777 
7200 
4776 

6601 
6632 
6632 
1371/1 
6615 
6631 
6621 
4777 
~776 

6611 
6601 
7240 
3763 
6605 
1370 
6615 
6631 
6616 
7000 
6622 
4777 
4776 
5762 

IFOHCE AN INTERRUPT WITH NED 
CLA 
TAD (JMP I 0002 
DCA 001211 
TAD (.+11 
DCA 12101i!2 
TAD (31i!1i!12I 
DEAL 
ION 
NOP 
10F 
HALT 
CLA 
SCOPE 

ISEL NON ~XlSTANT DIS~ 

INEU UID NOT RAISE AN INTlRRUPT 

100£5 TPl CLEAR PAR "FF" 
DCMA ICL~AR PER 
TTB 
TTB 
TAD (3US 
DEAL 
TTA 
OFSE 
HALT 
SCOPE 

ITP1 ~L PAR 

IGEN UEP VIA NEU 
ISET NEe PER IF PAR S~T 
ISKIP ON NO ERROR 

IWILL NED SET DONE (TRC)? 
DCEA ICL~AR EXT ADUR~SS 
OCMA 
CLA I CMA 
DCA we 
OHAW 
TAD (31i!00 
DEAL 
TTA 
DEAC 
NOP 
DFSC 
HALT 
SCOPE 
NPAGE 

ISET ~OHO COUNT OVERFLUW 

ILOAO EXT ADDRESS - RAISE N~X 
ISET NED GENERATE OEP 
IREAD STATUS 

lUlU NED ~ET UONE? 
INO 
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1562 1600 PAlik:. 
1563 7750 
1564 1523 
1565 5402 
1566 7776 
1567 111002 
1570 3000 
1571 164101 
1572 1620 
1573 1353 
1574 1601 
1575 3411 
1576 3242 
1577 111400 
1611J0 5777 NPAIiE 

ISTATIC ADDRESS REGISTER lEST (DISK MOTUR UtFj 
IJMS OMA, AC-OATA 

1601 7402 OMA, XX 
1611J2 3776 DCA GA 
1611J3 3775 DC~ IACW 
1611J4 1776 U GA 
:l.611J 5 6611J3 6603 II..OAO ADDRESS REG 
1611J6 72B0 CLA 
1607 6624 6624 IREAD ADDRESS REG 
1610 3774 DCA SA 
1611 1774 TAD SA 
1612 71/141 CIA 
1613 1776 TAD GA 
1614 7440 SlA 
1615 4773 JMS BADADD 
1616 72111111 CLA 
1617 5601 JMP I DMA 
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1620 7402 
1621 0372 
1622 3776 
1623 1776 
1624 661~ 
162~ 7200 
1626 6614 
1627 0372 
163'" 3774 
1631 1774 
1632 7041 
1633 1776 
1634 7440 
1635 4773 
1,636 7211liil 
1637 5620 

IA&-,:. 
1640 '14"~ 
1641 3771 
1642 7240 
1643 3770 
1644 1367 
1645 3775 v ,~) /.. 
1646 6604 
1647 7240 
1650 3770 
1651 1376 
1652 3775 
1653 6602 
1654 6634 
1655 7200 
1656 1771 
1657 7041 
166'" 1767 
1661 7440 
1662 4766 
1663 7200 
1664 5640 
1766 0434 
1767 3417 
1770 7750 
1171 3420 
1172 3770 
1173 05fc10 
1174 3415 
117~ 7751 
1776 3416 
1177 2000 

ISTATIC TEST UF EXTENDEU AUUR~SS REGIST~R IUISK HOTOR OFF) 
I.,jHS EMA AC=DATA 
EHA, XX 

AND 13770 
DCA GA 
TAD GA 
DEAL 
ClA 
6614 
AND (3770 
DCA BA 
TAD BA 
CIA 
TAD GA 
SlA 
.,jMS BAD ADO 
CLA 
JMP I EflA 

ILOAO EXT AUDRESS 

IREAO EXT AUORESS 

ISTATIC DATA REGISTER TI::51 (DISK HOTOR un I 
IJH5 OM~, AC-OATA 
0MB , XX -H1L7' 

DCA GO 
ClA: CMA SfT AC = _/ 
DCA WC 
TAD (GD-l 
DCA I ACW 

77 S,_' 
17(" -; 

6604 ILOAQ OHB 
C LA: C MAS ,- I\c , ~ I 
DCA WC 
TAD (~D-1 
DCA IACW 
6602 

s~F ;jC • - I 

IREAD 

• I 

/ ( ~ "I' '. 
i,-- "j foe' I 

-I 

6634 
ClA 

IRAISt A REYU~ST VIJ"Ai?I2-:"'4I:: 125"&Jr. / l II" ~ _"~ 

PAGE 

TAD GO 
CIA 
TAD BO 
SlA 
JMS BAOCOH ~d",p <e., ',/c,o II c-
ClA :;," " , A '-
JMP 10MB 
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2 '''Hl 521~ JMP ,+15 IJMP AROUND S~OP~ ~UOP~ 
21d01 7200 SWOM8, C~A 
2002 7604 L.AS 
21d03 4777 JMS OMB 
2"'04 5201 JMP SWDMB 
21d05 7200 SWOMA, C~A 
21d06 7604 I.AS 
21d07 4776 JMS OMA 
2ldlil 5205 JMP SWOMA 
21d11 7200 SWiMA, C~A 
21d12 7604 L.AS 
21d13 4775 JMS EMA 
2"'14 4211 JMS SWEMA 
21d15 5774 NPA(fE 
2174 22f1Ji1 PAGE 
217:' 1620 
2176 1601 
2177 1640 

IIN1ERFACE USING SPECIAL. 'CTS 
ICAN WE SHIFT DISC MEMORY AUDRESS wiTH UMA 

2201d 4777 SCOPE 
22 fill 6601 DCMA 
2202 6611 6611 
2203 4776 JMS SAD ISET SAD 
2204 7200 CL.A 
2205 1375 TAO (2525 IDATA TO OMA 
2206 6605 OMAW IL.OAD DMA 
2207 6632 HB 
221l/l 6632 HB IGEN TP1. CL.EAR SAD, SET MAU 
2211 "774 JMS SA.p ISHln DMA 
2212 6626 OMAC IRE AD DMAC 
2213 3773 DCA 8A 
2214 1372 TAD (1252 IWHAT DATA SHUULD BE 
221:' 711)"1 CIA 
2216 1773 TAD 8A 
2217 7650 SNAICLA /TEST 
24:!21d 5223 JMP ,+3 
2221 1773 TAD BA ILOAD AC WITH HA 
2222 4771 HAL.T IACI = 2525, ACF z 12~c 

24:!23 4777 SCOPE 
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2<!24 
2225 
2<!26 
2227 
2~31/l 

2231 
n32 
2C3J 
2234 
223~ 

2236 
2~37 

224'" 
2241 
2242 
2~43 

2244 

2245 
2~46 
2~47 

2~51rl 

2251 
2~52 

2253 
2254 
225~ 
2256 
2257 
2261rl 
2261 
2262 
2263 
2264 

226~ 

2266 
2~67 

2.0'" 
2~71 

2272 
203 
2.04 
U.7~ 

2.06 
2277 
2..10'" 
2.501 
2..102 
2..10.5 
2..104 

4776 
72l1llrl 
13711l 
660~ 

663" 
6632 
4774 
6626 
377..1 
1361 
7041 
1773 
7650 
5244 
1773 
4771 
4777 

1366 
3765 
6631 
6626 
3773 
1773 
7041 
176~ 
7650 
5261 
1773 
4771 
7604 
0364 
7640 
5763 

1362 
3765 
6631 
6626 
3773 
177..1 
7"'41 
176~ 

765" 
5301 
177.5 
4771 
7604 
0364 
764", 
576..1 

ICAN wE 
JMS 
CL~ 

TAD 

SHIFT DHA ~ITH MAU SET 
SAD ISET SAO 

(5252 lOAf A TO OMA 

I 

DMA" 
TTB 
TTB 

ILOAD CMA AND StT ACH 
IGEN TF1. CLEAR SAD StT MAU 

JHS SAP'/SHIFT DMA 
DMAC IREAD GMA 
DCA BA ITEMP STORE 
TAD (6525 
CIA 
TAD BA 
SNA!CLA /TEST 
JMP • +3 
TAO BA ILDAD AC wi TH BA 
HALT 
SCOPE 

IWHAT DATA SHUULD 8t 

ITO PASS THIS. THE PREVIUUS lEST MUST ~E ~OOU!! 
ISHIFT OMA WITH MAD CLEAR~D 

TAD (7252 1M AD AND ACH SHUULD BE CLEAREU 

I 
/TO 

DCA GA 
TTA 
DMAC 
DCA 8A 
TAD BA 
CIA 
TAD GA 
SNA!CLA 
JHP • +3 
TAD SA 
HALT 
LAS 
AND (1000 
ScA!CLA 
JMP RETURN+1 

PASS THIS THE 
TAD (5525 
DCA GA 
TTA 
DMAC 
DCA BA 
TAD BA 
CIA 
TAD GA 
SNA! CLA 
JMP ,+3 
TAD 8A 
HALT 
LAS 
ANlJ ( 1000 
ScA!CLA 
JMP RETURN+1 

IWITH SAD SET=SAP 
IREAD UMA 

ISHOULO 8t 72~2 
ICOHPAHtD 
/GOOD 
/I:lAU 
/I:lAU IS IN AC 
ISCOP~ LOUP S~T UP 

PREVIUUS lEST MUST I:l~ bOUU!! 
IHAD ANU ACH SHOULD BE CLEARED 

/wlfH SAD StT=SAP=SHI~T DMA 
/READ DMA 

ISHUULU Bt:. ~525 

ICOHPAH~ 

IbUUD 
It;AU 
II:lAO IS IN AC 
ISCUP~ LOUP S~T UP 
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230!:> 
2306 
2307 
23Hl 

2311 
2312 
2313 
2314 
2315 
2316 
2317 
2320 
2321 
2322 
2323 
232'1 
2325 
2326 
2327 
2330 
2331 
2332 
2333 
2334 
233' 
2336 
2337 
234 III 
23'11 
2342 

2351 
2352 
2353 
2354 
235, 
2356 
2357 
23611l 
2361 
2362 
2363 
2.564 
2.565 
2.566 
2.567 
2.570 
<i371 
2372 
2.573 
2.574 
2.575 
2.576 
<i.577 

4761 
6612 
4771 
4777 

6601 
6611 
7240 
3761/l 
7241/l 
3757 
1356 
3755 
4754 
7241/l 
3757 
1365 
3755 
4753 
661/12 
6634 
721/11/l 
1352 
71/l41 
1756 
7651/l 
5341 
1756 
4771 
4717 
5751, 

241/J1/l 
7777 
31/l31/l 
31/124 
7751 
3417 
7751/l 
3421/l 
31/l17 
5525 
3253 
10"0 
3416 
7252 
6525 
5252 
0401/l 
1252 
341!:! 
3013 
2525 
31/l"0 
3242 

IINTERFACE USING SPECIA~ I iMING PULSES 
ISKIP ON AOC PULSE 

JMS AoC 
OSAC 
HALT lADe NOT SET 
SCOPE 

I 
ISHIFT MEMORY BUFFERISHIFrs SlVENS 

DCMA 
DCEA 
CLAICMA 
DCA GO 
CLAICMA 
DCA WC 
TAD (GD-l 
DCA I ACW 
JMS SOP ISHIFT DATA PULSE/LOAU UM~ 
CLA\CMA 
DCA WC 
TAD (80-1 
DCA lAC;' 
JMS CLADC 
6602 IREAD 
6634 IRAiSl A REQUtST 
CLA 
TAD (7777 
CIA 
TAD BO 
SNA\CLA 
JMP ,+3 
TAD Bo 
WALT IFAILED SWIFTING UM~ 
sCOPE 
NPAGE 

PAUSE 
IPop-a OISCLESS RMX5 JAPE" 
PAGE 
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240" 
2401 
2402 
2403 
2404 
2405 
2406 
2407 
241f1J 
2411 
2412 
2413 
2414 
2415 
2416 
2417 
2420 
2421 
2422 
2423 
2424 
2425 
2426 
2427 
2430 

661a 
6611 
720" 
3771 
724'" 
377b 
l37!> 
3774 
4773 
7240 
3776 
1372 
3774 
4771 
6602 
6634 
72il0 
1370 
7041 
1775 
7650 
5230 
i77!> 
4767 
4766 

/SHIFT MEMORY BUFFER SHIFf tERO 
oCMA 
oCEA 
CLA 
~CA GO 
CLA!CMA 
~CA we 
TAO (GO .. l 
DCA I ACW' 
JMS SOP /SHIFT UATA PULSE/LUAU UM~ 
CLA!CMA 
DCA WC 
TAO (~D~l 

DCA IACW 
JMS CLADe 
6602 
6634 
CLA 
TAO (4000 /WHAT DATA SHOULD BE AFTER SHIFT 
CIA 
TAD BD 
SNA!CLA 
JMP .+3 
TAD Bo 
HALT /FAILED TEST UM~ SHIFT 
SCOPE 
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2431 
2432 
2433 
2434 
243!l 
2436 
2437 
2440 
2441 
2442 
2443 
2444 
2445 
2446 
2447 
245111 
2451 
2452 
2453 
2454 
2455 
2456 
2457 
246111 
2461 
2462 

7200 
6601 
6611 
1365 
3777 
724f1l 
3776 
1375 
3774 
4773 
7240 
3776 
1372 
3774 
4771 
6602 
6634 
7200 
1364 
7841 
1775 
7650 
5262 
1775 
4767 
4766 

ISHlfT MEMORY BUFFERS (~5~'1 UNE SHIFT 
CLA 
OCMA 
OCEA 
TAD (2525 
~CA CD 
CLAICMA 
DCA WC 
TAD (CO~l 

DCA IACW 
JHS SOP IHDP A~SO SET NOWtSHI~T DATA 
CLAICHA 
DCA WC 
TAD (80-1 
DCA IACW 
JHS CLADC 
6602 tREAD 
6634 IRAIS~ A REQUEST 
CLA 
TAD (5252 
CIA 
TAD 80 
SNAICLA 
JHP ,.3 
TAD BO 
HALT 
SCOPE 
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ISHlfT MEHORY HUFFER (2~2~) 2 SHIFTS 
~463 6601 OCHA 
2464 6611 DCEA 
2465 7210 Ct.A 
2466 136, TAD (2525 
2467 3777 DCA GO 
247111 724" Ct.AICHA 
2471 3776 DCA we . 
2472 137~ TAD (100-1 
2473 3774 DCA JACW 
2474 4773 JHS SOP ISHlrr UATA HUP Al.SO S~T 
2475 6631 TTA ILURA SWIFT HOP SHOULD B~ CL.t:AREO 
2476 724. CL.A'CHA 
2477 3776 DCA WC 
251" 1372 TAD (BO-So 
2'11 3774 DCA lACW 
2'12 4771 JHS Cl.ADC 
a513 6612 6602 IREAO 
aU4 6634 6634 IRAIS~ A REQUlST 
251' 72111 elA 
2~16 U65 TAD (2525 
2517 7141 CIA 
2511/1 1775 TAD BO 
2'11 7651 SNAIClA 
2~12 5315 JHP ,.3 
2:;13 1775 TAO BO 
2~14 4767 HAL.T 
2'15 4766 SCOPE 
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63 
,00 
~52 

·25 
:42 
00 

100 
30 
16 
24 
51 
17 
50 
20 

NPAGE 
PAGI:. 

~;; '~,':: .J.'!. ,~;.,;~. .'"': 
''; ... /:1';2 q:~ "";:-1.;. 

I 
ISHIFT UMA WITH AC~ ~£RU 

CLA 1 ?,.:(!()3H " 
DMAW IUMA11 TO ~tRU 
JMS SAP ICL£AR ACH 
CLA!CMA 
DMAW ILDAD ALL S~YtN 
JMS SAP ISHIFT uMA 
DMAC IREAD CMAC 

GA ':'11\ 
j2tA~')\ 

r :.:, _ 

l~O;;) G;~ \' 
W:JA: AJ~; 

tM'); .4.)~) 
~)tF ~~;0 

t ... c~'p, 
~:~.~ ';. 

~; :.~ .. ~ ,):; 

A J,j )~, ' 
[ .... ~ q;.~;. 

0" 
0~ 
77 
4'" 
05 
71 
26 
76 
75 
41 
76 
5" 
17 
76 
74 
73 

DCA 8A ITEM STORE 
TAD (5777 
CIA 

Ci': C 
Ii; HAT 0 A T ASH U U L 0 I:l £,' ,.,t I, 

"$ rir~ ~~? 

I 

TAD 8A 
SNA! CLA /TEST 
JMP ,+3 
TAD 8A 
HALl 
SCOPE 

IDATA REQUEST LATE/STATUS AND SKIP l£sT 
10 S81, SKP 
35 JMP ,+14 IYAILU FOR ass UNLY 
01 DCHA /CL DHL 
72 JHS ADC 
04 6604 IRAISt A REQUtSl 
32 TTB IGENEHAIE D~P 
16 DEAC tREAU STAIUS 
71 AND (4 
50 SNA 
74 HALT IUAfA RtQUEST LATt STATuS NOT SET 
21 DFS£ tSKIR ON NO ERROR 
10 SKP 
74 HALT /SKIPtU ON URL 
73 SCOPE 

I 
ICH£CK GENERATION OF UONE FLAG 

7" JHS TCR ISET DONE FLA~ 
22 OFSC ISKIP ON FLAG 
74 HALT INO DO~£ FLAG 
73 SCOPE 
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I.ORCE AN I NTt:RIWPT W!TH IRC 
2642 72k:l0 CLA 
2643 131>1 TAO (JMP 0002 
2644 30,O1 DCA 0001 -
264? 131>1> TAO ( , +1> 
2646 3k:l02 DCA 00<12 . :.':>, ' :'; l '~~ ~.- \ 
2647 4770 JMS TCR 15EI IRC 
2651d 6001 ION 
2651 71d00 NOP ;.? ~": 
2652 4774 HALT !TRC ulU NOT HAISt. 
265 3 4773 SCOPE 

/ 
/INCREMENT EXTERNAL MEMORY ADURt.SS/t.MA 

2654 6611 DCEA 
265? 7200 CLA 
2656 136, TAD (-37 '~i': . -:' '"'" ,) ;. ,., : ~ ~ ." ",:: . 
2657 3364 DCA (XX 
2661d 661? DEAL ICLEAR EXT ADURt.SS 
2661 7240 CLA!CMA ;: ':; ~.1 ~~ ;. 

2662 4763 JMS DEP ILOAD CMA St.T ACH 
266S 6601 DCMA IINCRE"ENT t.MA 
21>64 231>4 1St ( XX' IC'OUNTER >'; "1: :.:: (~" ,,-

266, 5261 JMP ,-4 , 
2666 6616 OEAC IREAD E~A 

'." .:;.. ,? ... ,",',. 

2661 0362 A,~D (3.700 
2071d 1361 TAO (-3700 
2071 74,0 SNA /TUn 
2072 527, JMP ,+3 
207j 6616 Ut.AC IREAD EMA 
2674 4774 HALT lAC = 37 
267, 4773 SCOPE 
2676 7240 CLA:CMA 
2677 4763 JMS DEP Il,OAD OMA 50 ACH 
27010 66k:ll DCMA /jNCRlMt.NI t.MA 
2 70 1 661 6 OEAC 
2702 0362 AND (3700 
2103 7440 StA 
2704 4774 HALT 
270, 4773 SCOPE 
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2706 
2707 
27Hl 
2711 
2712 

2713 
2714 
2715 
2716 
2717 
272111 
2121 

2722 
272,s 
2724 
272~ 

2726 
2727 
273111 
2731 
2751 
2752 
2153 
2754 
2755 
2756 
2757 
2761) 
2761 
2762 
2763 
2/64 
2765 
2766 
2767 
277" 
2771 
2772 
2773 
2774 
277'fJ 
2776 
2777 
2132 
21305 
2734 
273!) 
2736 
2737 
274111 
27<41 

4760 
7604 
0374 
7640 
5757 

476 111 
6611 
6601 
761114 
.356 
7640 
575!) 

72111111 
6611 
1354 
3753 
3752 
4751 
2752 
72'111 
31)5t 
340111 
3411 
776111 
.680 
828111 
1471 
3.3111 
41/11111 
378111 
3144 
741112 
7741 
2653 
5412 
3134 
.11114 
311117 
3242 
.480 
5771 
3415 
311113 
175111 
2747 
5327 
6611 
661)1 
4746 
474!) 
5744 

ILOOP ON ROUTINl 
JPlS CLADC 
LAS 

I 
I 

AND (401 
SZAIClA 
JHP DYA 

IlOOP ON SHlfl ANO STATUS REG TEST 

ISHlfl ANO STATUS TlSl 

ITEST fOR SKIPING LIGHT 8UX TlST 
I 

I 

JHS CLAOC 
DCEA 
DCMA 
LAS 
AND (288 
Si!AICLA 
JHP BEGIN 

ISKIP LIGHT BUT 
IYES 

IAUTOHATIC CONTROL fOR LlvHT ~OX 
ClA 
OCEA 
TAO (7761/1 I NlIHBlR OF I RAI;KS 
DCA CTA 
DCA KA ITRACK NUMBER 
JHS LGBOX ILIGHT dOX ~OuTINL 
lSi! KA 
ClA 
TAD KA 

/TRACK NUMBER 
lSi! CTA 
JMP .-5 
DCEA 
DCMA 
SCOPE 
JHS CLADC 
JHP BEGIN 

INCREMENTED 
IOONE 
INO 
IYES 
ICLt.AH DISC 

IGO TU START Of P~ObHAM 
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2744 
274!) 
274b 
2747 
2751/l 

3"00 
3"'01 
3Id02 
JlI3 
JII.4 31., 
U .. 
"17 
"" I.n 
lUI 

3113 
3114 
111' 
h16 

31117 
3II2IiJ 
:5.21 
311122 
3'23 

31124 
3112~ 
3,26 
3127 

JfIJ 3 '" 
311131 
3"'32 
311133 

0600 
30311l 
3242 
3411 
341/10 

7402 
6606 
6632 
6632 
6632 
6632 
6632 
6U1 
6632 
6631 
Uti 

'4~2 
4210 
663:1. 
561 3 

7402 
4200 
6632 
6632 
5617 

7402 
4217 
6631 
5624 

7402 
6632 
6632 
5630 

PAGI:: 

ICOMMANDS TO BE GENERATED WITH SPlCIAL 101$ 
IROUTINE TO SET SEARCH ADURESSISAD 
SAO, ' XX 

661/16 ISET MRS WITH ~.D 
TTB ISET ABP 
TTB ISET TCA 
TTB ICL TCA, SET TC~ 
TTB ISET TCA 
TT8 leL TCA. CL TCB, SE r I'IWR 
TTA ICL AiD TO SYNC PRS 
TTB IPRSIISE T weE. 
TTA ISO SAD 
JMP 1 SAD IEx,T 

IROUTINE TO SET SHI'T AUOHESS PULSE/SAP 
SAP, XX 

JMS SAO 
TTA ISHIFT OMA 
JMP I SAP IEXIT 

IROUTINE FOR SETTIN~ ADURESS CONF1RI'IEU/AOC 
AOC, XX 

JMS SAO ISAD AND ABC ~HOULD BE SET 
TTB 
TTB ISET ADC CL SAO 
JMP I AOC IEXIT 

IRDUTINE TO SHIFT MEMORY ~UFFERISUP 
SOP, XX 

JMS ADC 
TTA ISHIFT PM~ 
JMP I SOP 

IROUTINE TO CLEAR ADC "FF" 
Cl.ADC, XX 

TTB 
TTB 
JMP CLADC 
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311134 
31113, 
311136 
311137 
3111411l 
311141 
31t:J42 
3043 

311144 
3IIl4 !:i 
311146 
31/l47 
3 III 5 111 

31t:J51 
311152 
311153 
311154 
311155 
311156 
311157 
311160 
311161 
311162 
311163 
311164 
311165 
311166 

7402 
6601 
7240 
3777 
72411l 
3776 
4244 
5634 

7402 
4217 
6632 
6632 
5644 

7402 
6601 
3375 
1375 
0374 
7450 
5264 
4267 
6631 
4311 
5651 
4267 
4311 
5651 

IROUTINE TO SET TRANSFEH ~OMPLETE T~H 
TCR, XX 

OCMA 
CLAlCMA 
DCA WC 
CLAICMA 
DCA IACW 
JMS DEP 
JHP I TCR 

IWRITl ONl WOHU W~O SHOULU BE SET 

IROUTINE FOR DATA ENO PUI.SE/DlP 
D£P, XX 

JHS ADe 
TT8 
TT8 IGENERATE TPl 
JHP I DEP 

ILIGHT BOX USED TO TEST THACK S£l.lClION 
IS£T OR CLEAR "WFF"1 
LGElOX, XX 

DCMA 
DCA (XX 
TAD (XX 
AND (4 
SNA 
JMP ,+5 
JHS KWF"F 
TTA 
JHS 
JHP 
JHS 
JHS 
JMP 

STALl,. 
J I.GBOX 
KWFF 
STAI.L 
I LGBOX 

ISTORt. SWITCH 

IMASK FOR "WFF" 
ISET UR CLEAR 
ICl.lAH 

II.OAD DM8, UMA CI.t.AR NFF 
IGEN uPS SET WFF 

ILOAO DMEI, UMA ANU CLlAR WFF 
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IROUTIN~ TO CLEAR WFF 
311167 7402 KwF~ , XX 
3It70 721110 CLA 
3171 1373 TAO ( 7777 IUA TA ""OR Mil 
31i172 3772 DCA GO 
31il73 1371 TAO (GO·1 
311174 3776 DCA IACW 
31175 1375 TAO (XX /SWITCH Rt:G 
31176 7012 RTR 
;JIf77 6611 6611 leI.. THACK 
Ulilil 6631 6631 
Uil. 6632 6632 
;SU2 4217 JMS ADC un 1375 TAD (XX /SWITCH 
U,4 7104 RAI.ICLL 
11'5 711116 RTL. 
3U6 7l1li6 RTL. 
31.7 6615 DEAL II.OAO EXT ADDRESS uu 5667 .IMP 1 KWF'F /1:. X IT 
u'11 74112 STALL, xx 
;S112 724111 CL.AICMA 
3113 U7111 TAD (774f11 
3114 3322 DCA ,.6 
3115 2323 lSi! ,.6 
3116 5315 .IMP ,-1 
3111 2322 lSi! ,.3 
312' 5315 .IMP ,-3 
3121 5711 .IMP I SUL.L. 
3122 l1li1111 III 
3123 111111111111 111 
:1124 741112 IPRINT, XX 
3125 3767 DCA AC 
3126 761/14 L.AS 
3121 111366 AND (4111111f11 
3131i1 765111 SNAICLA 
31U 5337 .IMP ,.6 
3132 1324 TAD IPRINT 
3133 1365 TAD (-2 
3134 3324 ~CA IPRHH 
3135 1724 TAD I IPRINT 
3136 3324 DCA IPRINT 
3137 1767 TAO AC 
314111 5724 JMP I IPRINT 
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316~ 7776 pAGI:. 
3166 4101010 
3167 34104 
3171rl 774" 
3171 3417 
3172 342iIJ 
3173 7771 
3174 010104 
317~ 7402 
3176 7751 
3177 77510 

IMAINTENANCE SCOPE LOOPS 
ISEARCH ADDRESS 

3~01rl 6611 SA. DCEA 
32101 4777 JMS SAD 
3202 6632 TTS 
3210.5 6632 TTS 
32104 5200 JMP • -4 

ISH I n ADDRESS PULSE. 
320~ 6611 SI:I. DCEA 
3206 4776 JMS SAP 
3207 52105 JMP .-2 

IAUURESS CONFIRMED 
3211<' 6611 SC, DCEA 
3211 477~ JMS ADC 
3212 5211d JMP ,-2 

ISH1FT DATA PULSE 
3213 6611 SD. DCEA 
3214 4774 JMS SOP 
321~ 5213 JMP ,-2 

IDATA END PUI.SE 
3216 6611 51:.. DCEA 
3217 4773 JMS OEP 
3221rl 5216 JMP .-2 

ITRANSFER COMPLETE 
3221 6611 S~ I DCEA 
3222 4772 JMS TCR 
322.5 5221 JMP .-2 
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IMAINTENANCE SCOPE LOOPES f"OR lOTS 
lUSt, SR 8 TO 11 TO SELECT lOT 

3224 71i!00 S(I. NOP 
3225 7200 CLA 
3226 3771 DCA wC 
3227 3770 DCA IACW 
323" 7604 LAS IIOP SEI.ECTION 
3231 0367 AND (0037 
3232 1366 TAD ( 6600 
3233 3234 DCA ,+1 IG[HIIU Tt lOT 
an4 74"2 xx un 7110" NOP IEUCIJTE lOT 
3236 !l225 JMP S(I+1 ILOOP 

IS COPE LOOP F'OR LIGHT 80X, SR d-l1 [QUAI. TRACK 
an7 7614 SH. LAS lAC • TRACK 
UU 4765 JMS LGBOX --

U41 1237 JI1P ,-2 
ISCOPE LOO' SETUP un 74112 SCOPU. XX 

UU 7"4 LAS 
1i144 U64 AND (Ute no 7t4iJ Si!AICLA 
U" !l652 JMP 1. RETURN 
1247 1242 TAO SCOPEA 
125. 3252 DCA RETURN 
U!J1 !l642 JMP I SCOPEA 

I 
IPOINTER f"OR SCOPE LOOP un 3363 RETURN. (BEGIN 

II !I 3 5652 JMP I ,-1 
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3363 Ql600 PAGI:. 
3364 1000 
336~ 3051 
3366 6600 
3367 Ql037 
3370 7751 
3371 7750 
3372 3034 
3373 3044 
3374 3024 
3J7~ 3017 
3376 3 fill J 
3377 3000 

ICONSTANTS 
DMAR=6603 ILOAD AND SIART RI:.AU 
TTA:6631 
TTB=6632 
MDP=6634 
OBR=6634 

OCMAo:661U 1~L-t.AR MAR. PR I ry. UONE FLAG 
OCI:.A=6611 ICLEAR Dr ADUR~SS RI:.~ISTI:.RS 

OSAC"6612 ICL-EAR AC SKIP ON AUC 
OMAW=6605 I~OAD AND SIART WRITE 
0E.AL=6615 ILOAD EXTi:.NUi:.U AOURI:.SS 
0~AC"6616 IREAD EXTI:.NUEU AOURE.SS 
OFSE=6621 ISKIP ON NO i:.RROR 
OfSC"6622 ISKIP ON FLAG 
OMAC-6626 IRE AD O!SK AUURESS 
XX"'7402 I 
WC=775Q1 
IACW=7751 
CACW"IACW 

3400 Ql000 KA, i2I 
3401 0000 WAOU, QI IIACW"l FOR WRI1E 
3402 1il000 RADO. 0 IIACW-1 fOR RI:.AO 
3403 Ql000 CTC. " 3404 Ql000 AC, 0 ISAVE AC 
3405 0000 TKAUO, 0 
34Q16 0000 ERROSK. 0 IUISK ERROR AUURESS 
34Q17 00Q10 ERRTK, 0 IUISK TRACK lRROR ADDRESS 
34Hl 0001 NUM. 1 
3411 0000 CTA, 0 
3412 0000 CTD. 0 
3413 0000 WORD1. 0 
3414 0000 WOR02, 0 
341:> 0000 BA. 0 IBAU AOURI:.SS 
3416 000" GA, 0 IGOOO AUDRESS 
3417 0000 BO, 0 IIlAU UA1A 
342" 0000 GU, 0 IGOUO DATA 

PAGE. 
3600 0000 ourBur, 0 

PAGE 
4000 0000 INlluF. 0 
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*76 
IJUMPING OFF FOR ROUT!NI:;S 
I 

li76 5124 JMP S82.6 If OR ABNORMAL T~ST 
IJlH7 4116 JMS S82 18S ENTRANCE ADOR~SS 
11111/10 5777 JMP BEGIN 151411 I CII TEST 
IIIUll 5776 JMP RTEST IREIfISTER TEST 
11111112 5775 JMP DYA ISHIF"T TEST 
111103 5774 JMP SWDMA IOISC MEMORY ADDRESS 
IU4 5773 JMP SWEMA IEXT MEMORY ADDRESS 
1115 5772 JMP SWOMB IOlse MEMORY ijUrrER 
1116 5771 JMP SA IS AD FV 
.117 H70 JI1P Si ISAP PULSE 
'Ui 5767 JI1P SC lADe "FF" 
.Ul !l766 JI1P SO ISOP PULSE 
'112 !l765 JI1P BE IOEP PUI.SE 
'UI 1764 JMP SF /TRC "VF'" 
1114 576;5 JMP SIf 110T 66XX 511 • xx 
'U!I !I 7 12. JI1P SH ILllfHT iOX 511 • TO 11 • TRACt< 
IU6 1412 sail, xx 
1117 1161 TAO (NO,. 
lUI H6I DCA SULL·2 
I1U 1161 TAO (NOP 
lUi! 3757 CCA 581 
112;5 5516 JMP I 582 
112" 6605 DMAW 
112' 6615 CI1AW ICL~AHWORU COUNT 
1126 5100 JMP 11110 

I 
11'7 2620 S 
116' ;5113 
UU 7110 
UU ;5237 
UU 3il24 
1164 3221 
U" 3216 
1166 3213 
1167 3210 
iIl70 3205 
il171 3200 
1/1172 2001 
0173 2011 
1iI174 2010, 
017, 1471 
1iI176 1421 
0177 0600 
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MAINDEC-08-D5BB-D 

J J • FLOW CHARTS 

J J • J Basic Flow 

DoseLfSS 

48 



MAINDEC-08-D588-D 

11 .2 Detail Flow 

DISCLESS DF32 
ENTER 
~--
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