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1.0 SCOPE 

2.0 

!his specification covers the requirements of the 10571 ROM devices. 

APPLICABLE Doru1~ms 

'!he documents applicable hereunder in order of priority are: 

1) Contract 
2) This Specification 
3) General Device Speciflc~tion (19069Pll) 
4.) Model Description (20020Pll) 

3.0 ~RDffiNTS 

!he environmental conditions, paver requirements, and handling 
eonsiderations shall be as stated in spE¥:ification 19069Pll. 

! 
3.1 Clock Requirements 

This device requires two clock signals as defined by Figure 2 of 
BPeCification 19069Pll. 

3.2 Inpt..>t Level Reo.llirements 

All inputs shall require one of the following type of levels as stated 
in Table I. All inputs are capacitive and are less than 10 picofarads. 

Type 1 

Type 1 inF~ts must be synchronized to the internal logic ~~d ~~st be 
good. duri.ng ¢1 and ¢2 (see Figure 2 of specification 19069P1l). A 
false level of +.3V to -1.5V and a true level of -13.0V to power 

··-supply voltage is required. 

Type 2 

Type 2 inputs are internally synchronized to the clock so that regardless 
of the ti~ing or speed of the input, all of the internal logic wi~l 
accept the signal as a good true or a good false at the same bit t i~e. 

The window of values where the device will change states internally 
·W1ll be between -l.5V and -15.0 Volts. 

Output Levels 

All outputs shall be cne of the following t~~es as stated in Table I. 

!;O?e1 

This tJ~e of ~ltput has a dynamic driver designed to drive 50 picofaTads. 
This output is d.riv~n d.uring ¢l Imd ¢2 and is good during ¢2. T'tl~ 

- - "'!'e'!m1-tning part of the cycle the output is floating and has i'l high 
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3.3 Output Levels (Cont'd) . 

'type 1 

impedance. The level of the false state shall be ' more positive than 
-1. 5V and the true state shall be more negative than -13V. 

'l'ype2 

This type of output has a d~~amic driver designed to drive 50 picofarads. 
This output is driven negative in ¢3, goes to the proper state in ¢4, 
and is good during ¢l and ¢2. The level of the false state shall be 
more positive than -1.5V and the true state shall be more negative 
than -14v. 

3.4 Functional Require~ents 

3.5 

The fUnctional requirements for this device are speci~ied by the logic 
equations listed in Enclosure I snd the program shown in Enclosure 2. 

Logie Initialization 

!he logic is initialized by taking the RST input to a false state after being 
true for at least 100 microseconds with the paver supply stable. 

3.6 Paver Dissipation 

The paver dissipation of this device shall not exceed 1!2W. 

3.7 Package Reouirements 

The devi.~e will be housed in a package as defined by paragraph 4 of 
specification 19069Pll. The part no. to be marked on the package 
shall be 10571PB • 

.... ...... •• ... 1 ~ ......... ~ ... 
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SIGNAL SIGNAL PIN 
.NA'.fe !='UNCTION NO . 

1-

2 
GRD GRD 3 
B CLK IN '+ 
-
A CL.~ I N 5 --- . 

6 
- .. 

PC1 OUTPUT 7 
PC2 OlJTPUT I 8 
18 OUTPlJT I 9 
I7 OUTPUT 10 
16 O'_lTPUT I 11 
15 OUTPUT I 12 
14 OUTPUT I 13 
13 OU'I'PUT 14 

12 OUTPUT 15 
II OUTPUT 16 

17 
18 
19 

,RST I HPtJI' 20 
IGITP II'll'UT 21 

VDD P.S. 22 

23 
.. 

2'+ 
25 
26 .-
27 
28 
29 
~O 

11 
32 
33 
31. 
35 
36 

I 37 
I .:8 

39 
I 

. , 
f-:- V 

i I-! l 

~ ! 1.+2 
- .. _ .. . . - - .. - --
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TABLEl ~ 

INPUT OUTPUT 
TYPE TYPE 

1 
1 
2 

. 2 
2 
2 
2 
2 

2 
2 

2 
i 

. 

, 
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COMMENTS , 

Not Used. 
Not Used 

Not Used. 

Not Used. . 
Not Used 
l'lO'; usea. 

Not Used 
Not Used 
Not Used. 

Not Used 
Nat Used 
Not Used 

Not Used 
Not Used 
Not Used 
Not Used 
Not Used 
Hot Used. 
Not Used 

.- -
Not Used 
Not Used 
Not Used 
Not Used 
!'Tot U::;0d I -
!fo~ Used 

Not Used 



C 1 = (C4 t 
:02 = (C1) 

Me 
Me 
MC 

1Z/0111i 

1 
2 
3 (:3 :: (C21 

C4 = (C3t . _ _ _ _ __________ Me . ______ . 4 
5 
6 

Pc 2 = (40VF) 
PC 1 :: (4 SGN) 
? SGNP= (45GNI-
4SGN:: (3GF4 2CI2 2CI1 + 2SGNP(2GF4P + 3102 + lCIlt + (NZ)-
20 Vf P= (4 iJ VF) - • 
I.nvr :: (3GF4 3102 2Clt._+_20V~P(2G(4P_ ~ _2CI2_ +_. 2CIl) _ + _INZI- _ ____ _ 
31 0 2 :: (2 CI2)-
3GF't = (ZGF4PI-
lC 12 = (' 2 1 -
2C 14 = (14)-
3LS = (2L5PI-
4S C) :: (3 L S 2C 14 + __ 2L S.p_.?S 9P) ~ 
2Sqp :: (45ql-
451 = (3LS 2CI2 + 2LSP lS1PI-
2S7P :: (4S7»-
2C 1 1 :: (J 1 1-
4S6 = (3LS 2CI1 + 2LSP 256PI-

1 DRIVER 
1 DRIVER 
2 1 
4 8 
2 9 
4 ... _ ._.' _. ___ .. 10 __ . __ 
3 11 
3 12 
2 13 
2 14 
3 15 
4 16 _. ___ . ___ _ 
2 11 
4 
2 
2 
4 

2 S 6P = (4 S 61- _ _ _ ____ 2 

IB 
19 
20 
21 
22 
23 
24 

4Scl :: (3L5 2eI3 + 2LSP 2S8PI-
2s e r' = (4581-
('ell = (DI-
1 G F 3 :: (J e to I 7 + I 4 '. I 1 I -
?GF4P= (l GF 3 16 15 IGNPt-

4 
2 
2 
1 
2 

. ________ . 25 _____ _ 
26 
27 

2LSP = (l e l8 11 [6 15 IGNP)­
lCIH = (1 8 )-

. _-- ----- ---- - - 2 .. _ ... ___ ._ 28 
29 . 
30 

"tim 
01 ::J 
\Q 0 
(l) ...... o . 

1PLS = (IGNP(lRTN • 18)1-
7PQ = (lPLS 4H9 + IGNP([8 IGF2 ~ 459(18 4RR _+ lRTN»)l~ __ 
4 H9 = (2P 9 + INlI-

1 
1 
2 
4 

lRTNt 11- 2 

31 
32 
33 

(JIIJI 
C 
11 
CD 

...... 

; 

PAGE 2 

2P8 = (lPLS 4Hcl + Yr.NP( 18 1GF2 + 4S8( 1'3 4RR + 
4 H8 = (2P R 3INZP)-
IGF2 :: (1 7 4RRI-

____ _ _ ______ 4 

1 
2 

_ 34 __ _ 
35 

...... 
o tJ1 - - .•. - --- _ .. 

2P1 = (IPLS 4H1 + YGNP(18 IGF2 + 4S7(18 4RR + 1RTN)))-
4rl7 = (2P7 3INlP)-
1CI1 = ((7)-

2P6 = (lPLS 4H6 + IGNP(18 lcn + 456(18 4RR + lRTNII'-
4H6 = (ZP6 1INlPI-

1 
2 
4 .. ____ _ ___ ._ 

36 
31 
3R 
39 
40 

....J ...... 
"tI ...... 
...... 



1 R TN = C J2 + 13 + 14 ,+ 15 + t 6 + 17 + 1 A + IN l)­
"4RR ~ (2Ry 3 _ INlP'~ 
2RY = (lRTN (GNP + 4RR(17 + 1RX)'­
lRX = (18 IGNP)-
3[NlP = (INZ)-
4HO = (3GO 3INlP,-

G9 
4-
2 
1 
3 

12/01/71 PAGE 

41 
42 
43 
44 
45 

4 46 
3GO :: (ZPO,- ____ . __ _________________ 3 . 47 
2PO = (lPLS 4HO + IGNP(lRTN 450 + 18 11))-
2SJP = (4HO IGNP 4RR 18 + IlHP 4S01-
4S0 :: (2S0P)-
IlHP::: (rGNP 4RR 18)-
3Gl = (2PO 2Pl)-
4Hl :: (3Gl(2PO + 2P1) ' + INl)-
451 = (2 SIP) -
2S2P = (4HZ IGNP 4RR 18 + lLHP 452)-

Z 48 
2 4q 
4 _ _________ 50 

1 51 
3 52 
4 53 
4 54 
2 55 

" ... 
-

3 

-

2PI = (IPLS 'i-HI + IGNP(lRTN 4Sl +_.18 __ 12J1.-= _ ______ _ _ _ _ 2 ___ 56 . __ _ _________________ _ 
3G2 :: (2PO 2PI 2P2)-
4HZ = (3GZ(ZPO ZPl + 2P2' + INZ'-
4S2 = (2S2P)-
2S1P = (4Hl IGNP 4RR 18 + 1LHP 4S1J-
2P2 = (lPLS 4H2 + IGNP(1RTN 4S2 + 18 13)-

3 57 
\ 4 58 

4 __________ . _ _ 59 
2 60 
2 61 

3G3 = (2PO ZPl 2P2 2P3'- _ _ __________ . _ _ _ _ ____ _ _ _ _ 3 . 62 __ -______ ____ ______ .• _ 
4H3 = (3G3(2PO ZPl 2PZ + 2P3) + INlJ-
4S3 = (2S3P)-
2S3P = (4H3 IGNP 4PR IA + lLHP 453)-
2P3 = (lPLS 4H3 + IGNP(lRTN 453 + 18 I4'~-
3G4 = C2PO 2Pl 2P2 2P3 ZP4)-
ItH4 = (3G4( 2PO 2Pl 2P2 2P3 + 2P'd + __ INl' :=-_ 
4S4 = (2S4P)-
2S4P = (4H4 IGNP 4RR 18 + lLHP 4S4)-
2P4 ::; (lPlS 4H4+ IGNP(lRTN 454-- + I~ 15) )- __ 
3GS :: (2PO 2P1 2P2 ZP3 ZP4 2PS)-
4H5 :: (3G5(2PQ 2Pl 2P2 2P3 2P4 + 2P5' + INZ'-

4 63 
4 64 

. _____ ._._ ' . ______ 2 _______________ 65 ____ _ 
2 66 
3 67 

_ ___ .__ __ _ __ __ __ _ __ 4 _ 68 

4 ' 69 -
Z 10 
2 71 
3 72 
4 73 

4 S '5 ::: (2 SSP, - _____ ____ _ _______ _ __ _ 4 __ _ ~ __ ___ _ 74 
2S5P :: C4H5 IGNP 4RR 18 + 1lHP 455)- Z 7~ 
2P5 = (lPLS 4H5 + IGNPCIRTN 4S5 + 18 16,t- 2 76 
CIP = (Clt- ______ ._ . G9 ___ _ ____ 77 
INl = (RST Cl + INl CIP) 1 78 
1.8 = (Q8 3INlP' G9 7q 

Q 8 , I 7, I 6 , I 5 , [4, I 3 , I 2 t . r 1 ME _ __ _____ 80 
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RUN 11201-1341 12/01111 PAGE 4 
,.. 

CONTHJTS: ; 
-~-~ - ---- - -. ---- . ----"l ceo 1 

6B 60 6E 11 FO 62 611 17 FA 6B 61) bE 11 F6 bE 60 3F FA 18 1A 1B FF 16 15 2 
FA 2F- 11.6 01 2B A3 01 F2 ~H · C6 3El _40 01 6F 2F 9D 00 04 4F 92 01 31 30 96 3 _.--_. __ ._ ... _. ---11 

- - - . 
60 31 30 3F3 3B 3H he A( 313 F5 CD 39 29 83 01 6F 28 FF 01 31 23 01 36 4 
FA 36 40 00 01 1[3 '3A 2A Fl lA 313 35 A5 2F EA 2F 213 3R 40 El 2B E6 1A 3B 5 
40 h7 31 :10 16 3H 3A OE 3B 3H 2F 07 3B CE 3/\ ?.A 01 01 05 4F (9 01 6D 18 6 
FA 3t-1 34 ":\( 01 01 00 FF lQ Af!.. 6F 23 02 AU 03 All A( 1\8 BF 139 07 11 HI 45 1 
2] 3A 3 3 :\2 AC 10 04 23 1/\ 47 OA 4H D7 4D 04 4 £ OD F2 38 7( f)E 40 CD F2 8 

~ _40 Dd F2 40 U1 F2 bC A5 7C FF 7A (2 3R 44 03 itE E4 it E D2 01 1( FF FF FF 9 
7/\ 1 t- C6 4 E [ 9 4[ E5 4 E EA 4E 0 8 4 f C7 7(, -,-----,--- ---_ . -- ~ --.... - --

4F. CD 4F: Cb 4E El 4E EO 4E OF 10 
10 4 [ 0 2 4E (6 DB 66 67 6H 13 23 1-\5 0 8 SA AS R4 DO IB 3B 4A (8 45 23 OB 11 
8 6 en 7 B FF 13 2F A~ 70 F8 05 4F (8 RD C ~3 7[3 FF AH 68 A9 96 AF nE R9 11 12 
3A 3 3 32 6u 23 AC 04 10 ·3h 40 Fl 12 31: F3 7() F2 it 5 1:4 I\D 96 AO 03 15 3S3 13 
4E Dc, 1A F4 A9 96 ~O OF OE 33 33 32 FA 64 BFi 60 ",9 67 BC H4 IB 83 96 AO 14 
FA RF 6E CF 79 FF r~ FF ( .. E 9 0 Fe fl C lA 83 C 3 1') 3A '.e FO 6F 23 Q6 HF 9E 15 
EC 7 ["1 FF 7H FA 6 1:3 6 7 A9 6 2 CF 60 6 1 A8 

-------~-------... -.-.--- --------
69 A9 18 3 8 20 DF 16 3~ 1A E1 60 16 

61 AA bA El 61 6R ",9 63 At! 84 96 11.0 18 83 71j , FF 64 65 11.8 6C fl9 78 F- F FF 17 
C6 OF 3 1\ 34 3C F7 (1 6 F5 55 01 2E FD 9E FO f2 OE 1>0 3C EB E9 06 59 34 2F 18 - - .- .. -- -----EF 0 7 311 '51 23 73 CO 06 OF 31\ 3D 49 D7 '51) 07 D6 06 2 E DE 9E (9 1~ 86 C1 19 
2 3 0 11. bE 11.3 44 BD 13 EE 06 7A FF Ff Fr . 

FF . FF FF 84 96 11.0 AC 6"1 £33 F2 36 20 
2C) j g 21 29 F6 1D 39 3F 2 .1 B6 E2 12 64 2') 6F 2A 3g 3E 06 14 fF 13 6F 22 21 ---- ----------- --61 23 19 39 3 f t 3F 4E 06 23 BE <iE flA Oi) 9D CE 1A FF 77 fF FF FF fF FF FF 22 
FF F ~ FF FF FF FF FF FF 1 3 6F 2F A6 /)E A6 14 23 l !b 0 0 3R 34 3C EF 06 ED 23 
55 0 7 2C F5 9( E6 13 IH F7 1 It 8 6 El 2 3 E9 01) 3 8 31) 49 DC) 55 0"1 D8 06 2C 24 - -- - ----- -- - ---
EO R6 1)2 74 F5 07 12 86 CC 2l FF 76 1£3 313 48 FF FD 6F 6F 6 F 16 FF "10 FF 25 
B5 FA 0 0 86 (9 B5 Fh 7B FF B9 13 3 13 44 BO 113 9F 73 EE Of 90 E9 AC lA 9F 26 "0 ..... 

AI 0 
9E F it F 8 15 3R 411. 6 0 6R 23 96 AO 1 5 ~ B ItA (3 20 02 " F CF 33 33 32 03 CB 21 \Q (}l 

<D -....J 
6 F 23 96 SF 111. CR 1B fH 4 f SA 77 FF 78 06 75 FF Rc) 13 6F 23 IB 311. 34 3F 28 

..... 
..oJ "d 

4E f3 40 D3 IF 3A 3F 3F 2E E 5 3B 44 EO OF 19 FF OA 86 09 OB 29 
..... 

16 2 3 44 1q t-' 

6 F Aj 23 I ii HO F ~3 OE 6F An 1A 01 FIJ OB 86 C9 OA 6F A3 1 ":\ 23 lA DR OF lJF 30 
A6 if. 05 74 FF FF FF FF 23 f~E 9E RA OF 86 FO 23 71 [ 1 9E F8 14 B1 FB 1 't 31 
6F 2"-~ OA A3 011 Al 12 86 E4 23 FB [3 9 ti5 CB 89 OF 3B i t 4 BD 6F OA A3 0[3 A3 32 
18 86 1)2 23 E3 ?3 - B 5 CI) RA lJC 78 FF 113 .. 3R 4 9 E1 OE 90 Fl 76 Fl 73 FF FF 33 - ~--- . ---- -OA B& F4 06 711. I'> 313 4R FF 76 ED 14 Bl B9 6F Of 11.6 0 5 4F 6D lA 34 3E DC 34 
B9 OE 30 44 !:SD OA 6F A3 1A AO EE 4E FF A4 FB B9 OE 3tJ 4R DO 5') 23 fA 2F 35 
06 FC 13 2E 45 CR EE 3R 40 C2 66 2F CA 23 EE FF FF FF FF FF fF FF FF FF 36 
FF FF FF FF FF FF fF FF FF FF FF FF FF FF fF FF FF FF FF FF FF FF FF FF 37 
FF F F FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF fF FF FF FF FF FF FF 38 
FF FF FF FF FF FF Fr FF FF FF FF f- F FF FF FF FF FF FF FF FF fF FF FF FF 39 ------_ ... ---.0_-_._ .. ---- -.. - ._._ ..... __ ; .. _ . 



--_ .. _- _._._--_._ ---- ~---

RUN 11201-1341 ALCAM ROM CHIP 

FF FF FF FF FF FF FF FF fF FF FF _ FF FF FF FF FF FF FF FF FF FF FF FF FF ___ ._ 
' -FF FF FF FF FF FF FF FF . FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF 
. END: C O NTE~TS'; 

END:I NFANO; 

-_ .. _ .. - ------------

40 
41 

12/01111 PAGE 5 

------ ._----- ---- .. _-_ ... 

------- -----' 

-------- - ,-------- - - -'--_._---

.,-- . ----- -

." ..... 
AI 0 

1Q(J1 
CD ..... ..... 
co "0 ..... ..... 
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----- - .' . __ ._---- - - - --- - - - ------- --
~OOR • CODE, STMT. 

+ - -_. L- NA.ME B.ELL 

I 
2 ORG 000 

0 olinlO11 L"X , I 4, 0 3 SM LAX 4 
1 01101101 L"X t · 2, 0.--_ . 4 . SN LAX .-- 2 -
2 01101110 LAX , 1, 0 5 SO LAX 1 
1 C'0C~ 1 (' 111 lR. , 0,14 6 TIJR LR K14 

i 
-~~ {,. - 11111011 _ TRA . .:. , . _1, _4 _ 7 _ TRA .---l,SL- ~. 

'} 0110 00 10 L t\ X ,13, 0 8 RN l t\)( 13 
6 Ol~OOOUl I AX ,14, 0 C) Rn lAX 14 
7 00010111 L~ , 0,14 -.--10 TflND _ lB .---. K14 -
8 11111 CC1 TR" , 1 , 7 11 TRA 1,RT 
9 01 1u l011 LAX , 4, 0 12 MT RlJf~ l.AX 4 

_ 10 __ .. 011Ul101 - LAX , 2, 0 _ _ _ 13. NTRUF.~' _ L AX ') ... . 
11 ~lF I11 0 ' I " l( , 1 , 0 lIt DTRUE LA)( 1 
11- 00 0 10111 LR t 0, lit 15 TTRlJE LR K14 

.-_ 13 11110110 TRA ,. 1 , 9 --- 16. .. __ TRA 1.TRUE 
14 fll C' 111 0 LAl( , 1 , 0 17 SAnDI LAX 1 
15 01100000 LAX ,15, a 18 SSU fH , lAX 15 

__ 16 . __ 00111111 .. Aon . , 0, - 0.. 1 C). - - _ .ADO O,Q 
17 11111010 TR .\ 1 , 5 20 TRA 1, LAR 
1A 00011000 LA , 3d3 21 lnn l.B M13 

'- It} O(,, ( ll OI () LA , 1, 13 22 lTA .. -.-- l R --__ -_ A13 
20 00011011 l.R , 0,13 23 lTK lB K13 
21 11111111 rr~ t\ , 1 , a 24 ZT TRA 1 , 1 R 

_ _ 22 __ _ c a :1 1 (" 11 '." ___ l R - . _ 1,14 25 lSYM .~_LB . -A14 
23 00010101 L~ t 2, lit 2h TE t-1P2 LB W14 
24 11111010 TrA , 1, 5 27 TRA 1,lAR 

__ 25 CC1" 1111 El(C , r , 1 28 l.SFT ---- EXC 0,] -- ---- .. --- --------.---.----- - -
?h 10tOO110 TPA t 0,25 Zq TRA O,lSFT 
7.7 000 00 001 RET t 0, 0 30 Rr:T 0 
28 -- COI CICII __ EXt: , ,_ 0, 2 ---_ - 3] -RSFT __ EXC 0,2 _ 
29 10lU()0}1 TRA t 0,28 37. TRA o,PSFT 
30 00000001 RFT , 0, Q 33 RET 0 

- 31 - 11]10010 TRA , 1,13 _ .. - - - - 34 fORM - - THA --·--· 1, FORMl 
"2 11010001 TRA , 1,46 35 AKTX TRA 1,AKTX1 
33 llS rr l1 r' TR 1\ , 1,51 36 TC TRA 1,TCA 

__ 34 . -. OOlllOll -- LDA , . 0, 0 -.--37 - TFSTl- lDA -.-0 
J-I ------_. ~ 

~ 
l=! 
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;; 

t 

-------- (-------
m.oR. . CODE. . S TM~ • 

35 0100000J ADX, 1~15 38 AOX 1,15 
- 36 ___ 00000001 RET._~ O, _ 0_._ ' _ 39 j RET-- -- O 

37 01101111 LAX, 0, d 40 l~X a 
-3A rOl01111 ~X(, r, 1 41 EXC 0,1 
39 10011101 TRA, 0, 34 4~ TRA --0, *-5- - - -
40 OO~OO O OO RET, 1, 0 43 RET 1 
41 ~o a r n lc o ITA, 0, ° 44 STM JTA 
42 01001111 AOX , _ 1, a ____ .45 ._ ADX -_ -_. 1,0 
4"-\ 10010010 TRA, 0,45 46 TRfI. 0,*.2 
44 00000001 RFT, 0, 0 47 RET a 
45 DOl LOOOI SS 0, a 4f1. ·------ S5 - -- -
46 00110000 RSS , 0, 0 49 R~S 

47 1~ n l r l1 0 TRA, r,41 50 TRA 0,5TM 
- 4A ___ 01100000 _. LAX ,15, 0 -- -. 51 . ..JULI-.tU~-LAX---15-·----------------------

4C) 00110001 S5 ,0, a 52 55 
50 0011000G RSS , 0, 0 5~ RS5 , 

- ')1 00111011 LDA, 0, 0 54 - ---- LOA - 0 - ------ -------------------- - ----------- -
52 on 111 0 11 LnA, r, C 55 LnA 0 
53 00111011 ln~, 0, a 56 LDA 0 

-- 54 -- 00010011 LR , . o,15 ---- 51 LB .Kl-5-.--------------------------
55 0 11 000 00 LAX ,15, n 58 LAX 15 ' 
56 10101100 TRA, 0,19 59 TRA O,lTA 
57 00111011 LOA, 0, 0 60 -T-ZERO- LDA ----0 
SA 1111~lrl TRA, 1,1~ 61 TRA 1,AAR 
59 11001101 TRA, 1,50 62 READI TRA 1,READ 

- 60 ---- 00 11100 1 --- l. DA ,. 2, 0 - - --63·--MTOA -- - L DA ---2· -- -.- -------------------..,.-- - -- - --
61 001 0 10C1 ExC, 2, ? 64 EXC 2,2 
62 10000011 TRA, 0,60 65 TRA 0,*-2 
63 a 00000 aiR E T , . a , r 66 - - - RET ---- - 0 

67 nRG 100 
100 01101111 LAX, 0, a 68 lR LAX 0 

- l(H 
102 
103 
104 
105 

-- 00101 Cll --Exr: ., - (:, - 2-·-- 69 EXC 0,2 ··- -------------- ----- - --- --------
11111111 TRA, 1, a 10 TRA 1,lR 
00000001 RET, 0, a 71 RET 0 
COlI:) 11 1 n R t r r., 0 - - - -- 72 S T -.--- -n R ---- ------- - --- - -- - -_. 
00100011 EXC, 0, 0 13 lAR EXC 0,0 

106 00000001 RET , 0, a 74 RFT 0 
1 C 1 _ 00110110 ·--AND _ . ., I e, -c -- 1'5- R T--- - - A ND - - -



l : 
_ .. _--- - ---+----~-~-----'--------------

ASSEMBLY LISTING 11/15111 PAGE 3 ~ 

I -- --- -- -. ~- -------- --.-- - -_. _.-

mOR. . . CODE _ STMT. 
lOA 11\11010 TRA, 1. 5 76' TRA I,LAR 
109 _._ C~lICII0 ANO,e , _~ 77 -T-RUE A NO ____ _ 
110 01000000 ~OX, 1,15 78 AAR AOX 1,15 
111 00000000 QET, 1, a 7Q' RET 1 
112 ro r::c:')cc l RET, C, C ---- AC. -- - RET ----- 0 
113 00011011 LA ,0,13 81 FORt-11 LA K13 
11400111010 LOA, 1, 0 82 LDA 1 
11 '5 -- r (i I !" 1 0 1 r; - E)( C , 1, 2 - - - 83-----,-- - E XC 1 ,2 . ____ ~-- -----________________ _ 
116 11110001 TRA, 1,14 84 TRA 1,*-2 
111 00011010 L~ , · 1,13 85 , LB A13 
118 00111 all LnA, : 0, a - _ 86 -----__ L DA --- _ _ 0 - - - ---- -- ----.-----
llg 00110101 ATn, 0, 0 87 ATH 
120 0110 0 101 l.Al( ,10, 0 8~ LAX 10 
121 - C(~ 1 () 1 1 1 1 --- E)( C , C, 1 R9 -F XC 0, 1- ----------------:--------
122 11101010 TRA, 1,21 90 TRA 1,*-1 
12~ OO~. 01111 EXC, 0, 1 ql - ExC . 0,1 
124 00101011 rxc, 0, 2 - 92 -- ----- FXC -- - 0,2 - - --------- - ---
125 00111011 LO ~ , 0, a 93 LDA 0 
] 2h 01000000 hOX, 1.,15 941 AI)l( 1.15 
121 _ 11100001 ___ TRA , . 1,30 95 _ . TRA_-l,*+-~l---------------------- _ _ _ _ _ 
12A OO}l"llO] 1 FXC, 0,7. C)6 EXC 0,2 
121 111 0 0 11 0 TRA, 1,25 97 TRA 1,*-4 
1 "3 a 0 0 () 1 1 a 1 a L R ,1 , 1 3 98 -- -------L A -'---- A 1 3 -
131 0 0 111011 LDA, 0, 0 qq LOA 0 
132 n l ~r ~ rc ~ AOX, 1,15 1C O AOX 1,15 
1 13 -. 011 () L) 111 - L A X -- t - 8, 0 -- - -101 - . L A X EL - - ------.------------------- -
1~4 00110001 55 9 0, 0 102 55 
135 ~0 11 n(GJ RS5, r , 0 1(3. RSS 
1 36 a 0 a 1 0 11 0 L R ,1,14 -- 1 04 ---------- L H - --- A 1 4 -
131 00111011 LDA, 0, 0 105 LOA 0 
1 18 0C lllrll LDA, r, C 106 LOA 0 

- 13q -- 000 01110 LA , - 1,0- - - 101 lB AO -. - --
140 00111011 LOA, 0, a lOA LDA 0 
l41 00111011 LOA, 0, a log LOA 0 
142 0 ()1 0 1111 F XC , 0, J -- ] 10 - .-- - - - E xc --- -a. 1 -----------
143 11 0 101]1 TRA, 1,4C 111 TRA 1.*-3 
l't4 00111011 LnA, I), 0 II? LDA 0 
14') - 11001110 - TR A , - 1,4<) ---113 TRA ·- ---·1 ,*+-4,- ------------



• 

---- - - --
ASSEMBLV LISTING 11/15111 PAGE It 

;. 

. 
~ 

-- -~ . !-.. -- - --- -
"AOOR. CODE ST ~n • 

146 00111010 LOA t L, 0 li t AKTXl LOA 1 
._ 147 ___ 09101010 _ EXC .t- 1 ,-_.2_ ' _ _ 11 f)- EXf:..-- - 42-

14A 11"1 C' 0(, 1 TR t\ , 1,46 116 TRA 1,*-:2 
141:) 00000 001 RfT , 0, 0 117 RET 0 

. 150 OOO OO IOl RDI , 0, a 118 READ - - R 1)1 -------... -
1 51 01 (" 0 11 11 fl f) X , 1, () 119 A f))( 1,0 
11) 2 11 00100 1 Tq .\ , 1.,54 120 T RA 1,*+2 

-_t 53 0 000 0001 . ~ ET .. 0, 0 ___ 121 RET _ _ O_. 
15 4- ( l lr'i l\.1 '-~X , 2, 0 17 ? LAX 2 
1 '1 'j 0 00 11011 LR , 0.13 123 LB K13 
1 '5 6 lllllO10 TR A- , 1, 5 124 TRA .--- l,LAR ----- --~-.- . 
157 00 1 11011 LOA , 0, 0 12 6 TCA LOA a 
15B 0011 0100 C n '~p, 0, () 126 C Ot-.1P 
159 CQ l111 C'() --. A[m , . 1 , 1. _ _ 127 ADD ltl 
lA O 0 00 00001 RFT • 0, 0 12 ~ RET 0 
Ifl1 0 0000 1.11 fl. SC • 0, 0 129 R SC 

__ 162 OOlJ OOOOO RFT • 1 , a 130 ---- --- R F T .- -- 1 ----------
131 ORG 200 

200 00 011001 LB • 2,13 1 ~2 CA LA W13 
201 lO 101 010 __ TRA . • _ 0,21 __ LB TRA O.Zl 
202 Cl 1f'. 1111 LAI( 0, 0 134 lS LAX a 
20 ~i 00 l OO O11 FXC , 0, a 135 E XC: 0,0 

_. 204 000 00 01 0 SR7 • 0, 0 1 3" . SR7 --- -- -----. 
201) 10 101101 T~A , OdA 1 ~7 TRA O,ZTMI 
20t. a OOOO 011 R[\ 7 , 0, 0 138 R B7 

__ 207 1'.)t C} 1( 1 . TRA _, . r ,la 139 _ _T R~ O,lTMl 
2 OR 10 101 100 TR!\ , O.lC) 140 TRA o, l TA 
20g 10 1 01011 1111\ , 0, 20 141 TRA O,lTK 

_ 21 0 l !) 1 1111 1 TRA , r:' , r. -- 142 ___ _ TRA ----- 0, SM - ---- -
211 l CH!10 0 1 TR A , 0, 6 14~ TRA O,RO 
21? 0 000 0 111 q C; C .f 0, 0 144 P Sf. 

_213 CCr: l CLCl _ Lf1 • 2.1S _ _ 145- llNS LB W15 
214 10110001 TR I\ , 0,14 146 TRA O,SADOl 
2Pi 01000101 AaX , 1,10 141 ADX 1,10 
216 C0 10c r 11 rxc , 0, 0 14A .- - E xc. - -- 0, a - ---~- ._-- -
711 0 01t101 0 Ln'\ , 1 , 0 149 LOA 1 
2 )13 00110011 SF. , 0, ,. 15t: SF= ~~ 

o~ _ 21 q _. . 0011001 0 __ RSF . , 0, 0 - - 151, . RSE ~() 
~ 

~t\) 
~ 



ArJnR. 
22Q 
271 
227. 
223 
774 
2 ?5 
226 

_22"1 
2?R 
? 2q 
7. 30 
231. 
232 

- 233 
234 
235 
236 
2 3 7 
7. 3q 

_ 23<) 

241) 
241 

7. ' .. 2 
243 
2 '.4 

- 245 
74& 
247 
248 
249 
2 50 

. -25 t 
257 
25~ 
? 54 
2 55 
25 6 

- 257 

• 

.. -
ASSEMBLV LISTING 11/15/71 PAGE 5 

. - --- --1--------
l CnDF.. STMT. 

10101100 TRA, 0,19 152 TRA O,IT~ 
OO!'l10 0 CC - LR --+ -3,.15 - -' - 153 lR--- - - Ml-5- --------------------- ---- -_·- - --·--
000 00100 TTA, 0, 0 154 ITA 
00100011 FXC, 0, a 1~5 EXC O,n 

- -- -------00] 1 1 01 0 t. [) " , 1, 0 1 5 ~ ... - - - L [l A - -- 1 
I 

010 00 111 ~DX, 1, 8 157 OK AOX I,A 
11 ~ 1101 0 TR~, 1,37 1.5R TRA 1,*+11 
010 0 1 0 11 "OX, 1, 4 - 159ADX 1,4 . 
] 1010111 TRA, 1,40 160 TRA 1,*+12 
G l ~ C ll r l ftOX, 1, 2 161 AOX 1,7 
1 1 01 0 1 00 T P A , 1, 43 --- - 1 671 -- T R A - - 1, * + 1 3 - -- -
010 01110 h[)X, 1, 1 163 AOX 1,1 
11 0 111 ( 1 TRA, 1,14 164 TRA 1,*+2 
llllOOlO -- TRA , - 1,13 - - 165 -TRA 1,TLNS- ------------ - - -----------
00111011 LOA, 0, 0 166 LOA 0 
"11111[ 0 S5R, 3, 0 161 SSR · 3 
1 1 all 11 () T P A , 1"~ 3 1 6 R. ------ - T R A -- 1 , 0 E 
010 00 000 Anx, 1,15 . 161 ~ox 1,15 
llO Ol 101 TRA, 1,50 170 TRA I,STR4 

--- ---.- - - --- --

11110010 - fP A , - 1 d ~ -- 171: T R A _ __ l • TL NS---------------------- - - - -
r 1r ~ r r c o AOX, 1,15 117. ADX 1.15 
11010000 TRA, 1,47 111 TRA 1,STAl 
1 1 1 10010 T R A , 1, 1 '3 114 T Q. A _.- 1 , T L N S --- -----_._-------------
~ir r n r: co AOX. 1,15 115 hOX 1,15 
1 1 010001 TRA. 1,46 116 TRA 1,*+2 
11110010 T R A , 1,1 3 .- - · 1 77 T R AI, T L NS------------"----------
nl1 r 11 G ~ LAX, 3, G 178 STB2 LAX 3 
0110 0 101 LAX ,10, () 17q STB3 LAX 10 
o 1 1 1 1 1 00 C; S R , 3, () 1 H 0 S S R _ .- 3 
11111111 TRA, 1, 0 181 TRA 1,0 
01111010 SSR,~, 0 1~2 5T04 S5R 5 

-- r (' :-: r' ~ ~)10 - SR1 , O. C - 183 - - ---S07 - - -
00111011 LOA, 0, a 1~4 LOA a 
01000100 A~X, I,ll . 1P,S AOX 1,11 
11 ( 1"'· () 11 TRA, 1 ,44 --- 18A - -- TRA 1.MN----- - --- - ---- ----- - - - - ---- -- - - - --- . --

01001110 AOX, 1, 1 181 ' hDX 1,1 
11100 100 T~A, 1,21 188 TRA 1, MS 

- C 1 C Gill () AO'( , - 1, 1 .-. -- 1 R q - - --- A D Xl, 1 - --------------,-,- - - - - - - -



ASSEMBLV LISTING 11/15111 PAGE 6 # 

ADOR. CODE 
. 25A 11010010 TRA, 
_ 2 5 q _. _ _ UD 1 0 11.1 _ T R A_ 

260 01111100 SSR, 
261 11111111 TRA, 

-'---, :-+------- ---.---.-- -, ._-----------
ST~T. 

1.~5 190 TRA I,MP 
1, .4C - ' - 1C)1 l.RA 1,.MTI----____________________ __ _ 

3, 0 192 SSR 3 
1, 0 lc)3 TRA 1,0 

• 

lc)4 -- -- ORG - -100 --------------------------------- ~ 
300 01111010 SSR, 5, 0 195 SSR 5 
~01 00111110 ADD, 1, a 196 ADD 1,0 

- Jf2 - 11 n OOllO -- TRA 1,.57 _ _ 19 -~ fRA I,E~P--.--or__------------------------
30 3 01001110 AOX, 1, 1 19~ AOX 1,1 
)04 11101001 TRA, 1,22 19c) TRA 1,MUS 
3 05 01 001 1 lOA n x .. -1, 1 - 2 00 A 0 X ---- -1 , 1 
306 11100101 fRA, 1,26 201 TRA 1,S 
307 01001110 AOX, 1, 1 202 ADX 1,1 

__ 30 8 -_ 11.1 010 10 _ TRA _". 1,.21-- 203 _TRA .l,P -.- ---------------- ----'---- _ _ _ __ _ 
309 01001110 hDX, 1, 1 204 AOX 1,1 
310 11011000 fRA, 1,3C) 205 TRA 1,T 

- 311 Ol(!("I l11 0 ADX ... - 1, 1 -- - 706 AOX ---- 1, 1 -·- - - - - ---- .--- -
312 I1P00111 fRA, 1,56 . 207 TRA I,E 
3 11 01111100 SSR, 3, 0 2( 8 SSR 3 

__ 314 - 01001110- AOX ---.l . 1---209 AOX 1,-1------------------------- --
315 11001101 TRA, 1.50 210 TRA 1,CLR 
316 ~ 1 ~r, 111n AOX, 1, 1 211 AOX 1,1 

- 317 11000110 TRA -, ·-- 1,57 - - 212 ------TRA -- I,OP-- - - - -----.....L..---
318 01001110 ADX, 1, 1 213 AOX 1,1 
319 111 rC Or l TRA, 1,30 214 TRA I,T9 

- 320 -,- 0100 1110 -- AOX - t- l, 1- - 215 A OX - --l, 1- ---------------------------
321 111 00000 TR~, 1.31 716 TRA I,T8 
32 2 rl rr. '11 0 AOX,], 1 217 AOX 1.1 
37~ 11011111 TRA, 1,32 21A ----- - -- fRA ---- 1,T7 ------------------------.----.---------
324 01111011 SSR. 4, 0 219 SSR 4 
32~ ( l en tll0 4DX, 1, 1 220 ADX 1,1 

--- 326 1101 no 10 - TR A • - 1 ,45 - - 221 - --' _ _ T RA- - -- l , 01.\1--.------- ---- --- ---- .---___ _ _ _ 
327 01001110 AOX, 1, 1 722 AOX 1,1 
32A 11000110 TRA, 1,57 223 TRA 1.~PV 

3 29 1 1 0 1 1 0 liT R A , 1, 36 2 24 - - - - - T R AI, P R T 
33 n (l]r n ll O LAX, Q, n 225 T9 LAX 9 
3]1 01100111 LAX, 8, 0 22h T8 LAX 8 
332 OllOlOOO ·- LAX -- .---7,O , 227--T7 - --LAX ---7 -



• 

------------~----------------------------------------------::-J 
PAGE ., ;. ASSEMBLV lISTING ! 11/15111 

--- -- --J ------. - ---- -- -- ----------------------------------
~DDR. CO~E , ST~T. 

313 00010011 L~ ,0;15 22A DE LB K15 
_ 334 __ od100011 _ EXC._,_ O. 0 _ '_22q EXC -0.,-0- -----------------------

335 l"ll n l OI TRA, 0,1~ 230 TRA O,NTRUE 
336 11011000 TRA, 1,3Q 231 TRA 1,*+3 

_ 3 37 1 0 III 0 lOT R A , (), 5 _ _ 2 32 ______ T R A --- 0 , R N 
33A l"l n l Cll TRA f O,2r 233 TRA O,lTK 
ll9 10110100 TRA, 0,11 234 TRA O,DTRUE 

__ ) .4 :> 1ldl 0a OO _ TRA . • 1,47 __ 235 TRA 1, *+7 
3 I. 1 ( n ~ 1 1 (; ILL R , f- , 1 3 2 3 6 L R K 1 3 
342 00111 0 11 LOA, 0, 0 23t LOA 0 

_343 01001000 AOX 1, 7 -- 238 lOX __ _ 1,7 __ 
344 11 c r i COO TRA. 1,55 23~ TRA 1,*+11 
345 010 00 101 Anx, 1,10 240 AOX 1,10 

_ 346 00 100C li _ EXC . _0, 0 _~ 24i EXC _ O,O _ . _ _________________________ ~ 
I 

347 00 001011 I R 0,11 74? LA Kll 
34A 10000110 TRA, 0,57 243 TRA n,TlERQ 

__ 340, 11001011 THA, 1,52 ___ 244 -- TRA 1, * +3 ,----------- -----. 
350 01111011 5 SR, 4, a 245 CLR SSR 4 
351 11111111 TRA, 1, 0 246 TRA 1,(LEAR 

_. 352 00 0 10011 . L B _. . 0.15 __ 2'.1 ..l B K 1 c:; __ _ _________________________ _ 
! 

~51 00101111 EXC, 0, 1 24A EXC 0,1 
354 lrl ( ~ 11 0 TRA, C,25 24q TRA Q,LSFT 

-__ 35 5 01111011 SSR, 4, 0 250 ____ _ SSR ___ 4 
3~6 11111000 T~A, 1, 7 25 i TRA 1,KRS1 
3 5 7 r r r c r 1 (, 1 R f)J , (', G 2 5 2 D P R f) , 

_ 35 8 __ 01001111 __ AOX , -1, 0 ___ 25 ~ ADX_ 1,0 
35~ 11001000 T~A, 1,55 2~4 TRA 1,*-4 
36 J 10 1111 0 1 TRA, a,? 25~ TRA o,so 

- 361 11001000 TRA, 1,':>'5 _ 2':>6 ------- TRA ---- - 1,*-6 
3h2 0111101t SSP, 4, ( 7.57 SSP 4 
~6~ 11111111 TPA, 1, 0 75Q TRA 1,0 

_ 25C) ORG .400 _. _ ______________________ _ _ _ 
4 0) 
401 

- 402 
403 
404 

__ 405 

lC1 : 1f·ll 
01101000 
10101001 
F ' ''lr11C 
10001111 
lOll1110 

2AC CLEAR TRA O,lTK 
261 LAX 7 
?62 -_ . -- TRA ---O,LSVM 
263 TRA O,STH 
264 TPA O,PRJNTM 

TPh, (l ,2( 
LAX , 1, 0 
TRA • 0,22 -
TRfI , C,41 
TRA , O,4A 
TRA , 0, 1 -- 265 ,KRS ---TRA ---0, SN -

.... t'd 
01» 
(J1OQ 

- ---------------------- -- --- ....J CD ...... 
~t: .... 



----

J\9DP. 
_ 40& 

407 
4t:'A 
40Q 
410 
411 
41 2 

- tt} 3 

414 
41 c, 

41 6 
417 
41A 

__ 41q __ 

420 
421 
422 
423 
42(. 

_ 425 
4 2(-. 
4 2-' 
't2H 
429 
Ii V ) 

-- 4 31 -
432 
4,:\ , 
4 34 
435 
1·36 

_ 4'37 ___ 
4':\8 
4':\1) 

. 1.40 
441 
442 

- 44 3 --

-
LI~TrNG ------~-------------------------------------------------------------------------- --- -

ASSEMRLY 11/15/71 PAGE 8 

---1------------ --- - -- -
conE ST T. 

10111001 TRA t 0., b 26(~ TRA O,RO 
00010001 LB __ --' __ 2 • 15 __ ~_ 267 1 a5.1 l B-_ _ _ _ W15 
OCIIl ~ C\ O LOA I 3, r, 26A LOA 3 , 
00110011 <;r: ; 0, 0 269 SE 
00 110010 RSE , 0, a - 270 R SE ---- ---.-------- - -------- --
Cll co r;c ·') LAX ,15, a 271 tAX 15 
OOl onOll r xc , 0, ° 272 KlJA EXC 0,0 
10101100 TP. A , C,19 273 TRA 0, IrA 
00 000 100 ITA , 0, ° 274 , KU ITA 
00010000 LR , 1,15 275 LA M15 
( Gl1(: 11 0 J\~f) , e, n - 7.76 ___ AND 
01000000 A~X , 1 ti5 277 flDX 1,15 
11110001 TR A , 1,14 278 TRA 1,KU 
C N. l ~0 1 Q __ LR , .- 1 • 1 5 - - - 7. 7 (L LB -- --A15 
00111110 ADO , 1 , ° 280 AOO 1, ° 
lll tO Oll TRA • 1,12 281 TR A. I,KUA 
r.1111101 SSR , 2, ° - 2A7. - - - SSR .- - 2 
11110010 T ~ t\ , 1.13 _ 283 TRA 1,TlNS 
01000 101 ADX , 1, 10 284 CSOT AOX 1 tl () 
11100100 _ TRA _. __ 1.21 _ _ 285 TRA __ _ _ 1.* t-2 
10101101 TRA , 0,18 2A6 TRA O,lTMl 
1 C; 1~, ll n TR A , C,41 287 TRA O,STM 
10100000 TRA , 0, :'1 -- 2AA -------- -TRA --O,FORM 
0000 0 011 R~7 , 0, 0 289 RR7 
0r.; n 1 'J IC'1 LA , 7.,14 290 LR W14 
00111 000 _ LQA _. _ 3, 0 _ - 291 -- LDA -.- 3 -
01001110 AI)X , 1, 1 292 A DX Itl 
11 !) 1, 11 0 TR ~ , 1,41 293 TRA l,DLF 
01111010 $SR , 5. 0 294 ------ SSR ---- 5 -----------
111 10100 TR t\ , 1,11 295 TR." I,PRTM 
10un oe 1 TRA -, c,?? 2q6 PRT TRA 0, L S VM 
10010110 - TRA - . -- 0,41 ._ 291 TRA---O,STM 
10100000 TRA , 0,31 2QS TRA Q,FORM 
OOOOllll LB , 0, a 299 LB KO 
11011110 TRA , 1,33 --- 300 --- - - - TRA ---- - 1, ~'-1 
rCl1 0C li SF , 0 , r 3("1 DLF Sf 
OOllOOll SE , 0, 0 302 SE 
00110010 - RSE -- . - O. 0 - 303 - --- - - R SE- --- - -... 

~ ~ 
~ ~ 

----------------------------------------------- ----~ - 3 

~ ~ 
~ 



• 
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ASSEMRLY LISTING 11/15111 PAGE 9 ~ 

.nOR. cnnE 
444 11111010 TRA, }" 5 304 TRA ltK8S 
44 S __ ._. 01100 100 l J\ X • 11, ._0 _ ' _ 305 .D..LV I A X- _ -1 L - _ __________ . _______ _ _ _ _ _ 
44~ l0111 a cc TRA, r, 1 3Ch TRA O,TAND 
441 01101101 LAX, 2, 0 307 LAX 2 
'. 4 B 101 0 1001 TRA, 0,22 ::\08 SETF .. ___ TR." __ O,LSYM _ _ _ 
449 0 11 ( r 111 LAX, 8, 0 309 LAX 8 
4SG 10 111100 TRA, 0, 3 3 10 TRA O,TOR 
451 _ 10 0 0010 0 _ T~.t\ . _ 0,S9 __ ~11 --- TRA. O,READ .. ' __ ---:-____________________ __ , 
45 ~ 0001 1 011 LR ,0,13 112 L8 K13 
453 100 0n011 TR~, 0,60 31~ fRA O,M TOA 
4 5 4 1 0 C) 1 a 1 lOT R A ' . 0, 4 1 . ___ 3 14 ._ T R J\ __ a,s T M 
455 10 100 000 rR", 0,31 3 1~ TRA O,F ORM 
456 11111010 TRA, 1, 5 316 TRA 1,KBS 

_4 51 __ 10 111111 __ fRA , _ .. C, Q ____ 317....M.P..Y. fRA .0,S'-1 
4SR 01101110 LAX, }, 0 31A LAX 1 
4~q 11001111 TRA, 1,48 319 TRA I,SETF 
46 :J. Cl111e r 1 SSR, 6, L ____ 32C _ SSR --6 - --- - ---- -- - - ---
461 11111111 TRA, 1, 0 , 321 TRA 1,0 

322 ORG SOO 
5 CO __ (' 00 1)1110 _ LB _, __ 1, _0 __ !_ 323 _Rl _LB AO 
501 10011101 TRA, 0,34 3 24 TRA O,TESTl 
5 02 1]111011 TRA, 1, 4 325 TRA 1,*+2 
503 10 1 011 00 T R A , ° t 1 9 32" .-___ _ T R A __ _ 0, l T A _ --------- - -_._-- -_ .. _- -_._ .. _. 
sa4 00011010 LA , 1,13 327 LB A13 
5 0 5 100 CC 0 11 TRA, [ ,60 328 TRA O,MTOA 

. 506 _ 00000011 _ RA7 -,-. 0, 0-- 329 RB7 _ _ _ 
501 00010101 LB ,2,14 330 LR W14 
50 8 0 0 111 CCC l~A, 3, 0 331 LOA 3 
50q 01001100 ADX, 1, 3 332 _ . ____ hOX _. ___ 1,3 
51 1 1111 0noo TRA, 1,1~ 333 TRA 1,*+5 
~11 01101111 LAX, 0, 0 334 PRTM LAX ° 

- 512 00100011 _EXC • __ 0,0 . _ _ 335 EXC 0,o - --- ----- ____________ _ _ , 
513 1 0~ lrl1 0 TRA, C,41 336 TRA O,STM 
514 10001111 TRA, 0,48 331 TRA O,PRINTM 
515 10011110 TRA, 0,33 138 TRA O,TC - -------_. 
516 11101100 TRA, 1,I Q 339 lRA 1,*+3 
517 0111!01l SSR t 4, 0 340 S~R 4 

. 51R _ 11111111 -.. TRA .. , .. I, 0 - - -341----_ __ TRA ___ l,CLEAfL 



• 

,ASSEMBLY LIStING 11/15/11 PAGEIO ' 

_ _ __ 1 __________ _ - - ------------------'--_. - -------
,DOR. r OOE . STMT. 
519 01t"1l0il S5R, 4,, ' 0 342 SSR 4 
520 _ 111111010 _TRA __ . _ 1, _ 5 _ _ -_343_ TRA L..KS ..... S _______________________ _ 

521 01101011 LAX, 4, 0 ~44 P LAX 4 
522 01100111 LAX, 8, 0 345 MUS LAX 8 
523 lt~1" 1 0C 1 TRA "r,22 346 TRA ___ O,LSYM ------------------------ --- ---_. 
5'4 01108010 LAX ,13, 0 ~47 LAX 13 
52~ 110 0 1111 T~h " 1,4A 34B TRA I,POM 

_526 ___ C 11( ~ CCC ___ LAX, 15, _ O __ _ 349 _L LAX _ _ _ 15 ___________________ . _ ______ _ 
521 011 00001 LAX ,14, 0 350 MS LAX 14 
52H 10!01000 TRA, 0,23 35} TRA O,TF.MP2 
5 2 Q . all 01 001 L A X • 6, 0 _ 357. . __ _____ L A X ___ 6 ._ --- ---------- --
530 10101001 TRA, 0,22 35~ SOT . TRA O,LSYM 
531 rC 0110 CO LO ,3,13 354 LR M13 

.532 __ 00111000 __ LOf\ , _ 3, o __ 3'55 ~_ LDA 3 
'5 33 0 a 1 () 1 0 0 a f X r. , :\, 2 ~ 'i (,' E XC 3 , 2 
534 11 ~ 11111 TRA, 1,32 351 TRA 1,*-2 

_535 00010110 LA ,1,14 __ 358 _______ LB _ ____ A14 ___ _ _ _ ___________________ _ 
530 00111011 LDA, 0, 0 359 LOA 0 
531 0 11 11 r" 1 1 S S ~ " 4, r ~ 60 ' 5 S R 4 
53A _ 11100111 ___ TRA , ,_1,24 ___ 361 TKA I,CS.aL _____________________ ___ _ . 
53q 011 000 00 l_AX ,15, 0 362 T LAX 15 
540 01100001 L~X ,14, ° 363 MT LAX 14 
541 10101000 T~A, 0,23 364 _ ____ _ TRA ___ O,TEMP2 ----------- ----- --
542 rll ( l G1 0 LAX, 'i, 0 365 LAX 5 
541 11100001 TRA, 1,30 366 TRA 1,50T 

_544 __ _ 0110 0 111 __ LAX , 8, · 0 _ 361 . .-MN LAX__ 8 __ _ 
545 Cl1 J l Ol1 LAX, 4, r 36R MP LAx 4 
~46 10101001 TRA, 0,22 ~69 TRA O,LSYM 
547 011:)0011 LAX .12, 0 __ . 310 _____ LAX -- 12 
~4R t o , r l 0r ~ TPA, 0,21 ~11 pnM TRA 0,TEMP2 
549 10000 100 TR~, 0,5Q 172 TRA O,RF~Ot 

_ 55 D ~ lC ~ 1 C 110 __ TQA , . r ,41 ___ 313 TRA O,STM _ ~ ____________ ~~ __ ~ __ ~ ___ ~ _ __ _ 
551 10100000 TRA, 0,31 ~14 TRA O,FORM 
~S2 00011000 L~ ,1,1, 315 MTA LB M13 
553 10: C () 0 11 T R" , C, 6e __ 376 _ _ T R A _ __ _ 0 , M T 0 A _____ __________ _ 
'5,)4 01110101 SSP, 10, 0 ,11 55R 10 I-' ttl 

'55') 11111111 TRA, 1,0 118 TRA 1,AOS ~ & 
_ 55~ _ CI1 0 ;,, 10C __ LAx ,II, 0 __ 379_ E LAX - __ l1 _____ _ _ ___ ~_~ ____ ~ ________ _ . ___ ;::-- CD 

'0 ..... 
~ en 



ADOR. 
551 
55tl 
559 
1)60 
561 
562 

A O;) 
601 
602 
6lB 
604 
601) 
60h 
6U7 
6 CR 
60Q 
610 
611 
612 
613 
614 
615 
616 
617 
618 
619 
620 
621 
622 
623 
624 
625 
620 
621 
628 
6,29 
630 

CODE 
01100101 LAX .10, 0 
10101000 TRA. 0,2.3 
01101100 LAX. 3, '0 
10101001 TRA, 0,22 
Cl1110 ~ O SSR, 1, r 
11111111 T~A t 1, 0 

C C l)() (; 1 lCl 
00001111 
00111010 
OOllol('':! 
00111100 
11110111 
OOuOOllO 
11110101 
01 ( 10 1(' 1 
00 0 00111 
00101110 
111111 0 1 
lOOn 110 
11110000 
11100010 
00001110 
OllOOOCC) 
00111100 
11101011 
11101001 
00000110 
01011001 
00110100 
001U1111 
11101111 
00000111 
00111011 
01Ch; 11l 
00100011 
01110011 
ll CG 11Cl 

SC t", () 
LB ; 0, 0 
LOA , 1, 0 
COMP, 0, 0 
AnD, 1, 1 
TRA , 1, 8 
se to, 0 
TRA , 1,10 
AOX , CdL! 
R se , 0, 0 
E XC , 1, 1· 
TRA 1, 2 
T~~ , 0,33 
TRA 1,15 
TRA , 1,29 
LA ,1, 0 
LAX ,15, 0 
ADD, 1, 1 
TRA • 1,20 
TRA , 1,22 
SC ,0, 0 
ADX , 0, 6 
COMP, 0, 0 
EXC, 0, 1 
TR 'A , 1,16. 
RSC • 0, 0 
LOA ; 0, 0 
ADX , (1, 8 
E xc , 0, 0 
SSR ,12, 0 
TRA , 1,50 

• 
; 

11/30/71 --------------------------------------~P·~A~G~E~l ~·-

-'" - J .. ---- .--.-
STMT. 
380 EP LAX 10 
381 _ _ ___ TRA __ _ .Ot TEMP_2 
382 LAX 3 
383 TRA O,LSYM 
384 __ . _ SSR 7 
385 TRA I,CEOEP 
386 ORG 600 
381 sutL __ .sc 
388 l B 
389 LDA 
3YO C QMP 

KO 
1 

----.----------------.-- -_ .. _ . 
3<)1 AOD 
392 TRA 
393 .. _.. SC 
394 TRA 
395 AOX, 
396 _______ R SC 

1,1 
1,*+3 

1,*+3 
0,10 

397 EXC 1,1 
398 TRA 1,*-9 
399 T RA _ _ 0, TC 
4C O TRA 1,*+2 

-. - -_ .•. _--

401 TRA I,TSUBl 
402 LB AO 
403 LAX 15 
404 AOD 1,1 
405 TR A _ _ I, * .!.~"-_____________ , _____ _ 
406 TRA 1,*+3 
407 SC 
408 ___ . __ . __ A D x . __ 0 , 6 ._------.--- ._- _.- " 

409 cm1P 
410 EXC 0,1 
411 T R A _ _ _ l f *- 8'--________ "'--________ . 
412 RSC 
413 LDA 0 
414 _. ____ A D X ___ 0 t 8 ____ _ ______ ________ ._. __ . __ . ___ . 
415 EXC 0,0 
416 TSUBI SSR 12 

_ 417 __ ___ ...: __ . TRA _ .. __ I,SUJU. _________ ______________ _ 



• 

_._-- ... - -- -;fS-S-r MS CV LISTING 11/30111 P AGEI Z -

-- ~.-- -
_____ 4 

-------
OOR. CODE STMT. 
631 00000110 SC , 0,. a 418 AD01 SC 
632 OOC01111 LB , 0. o 419 ADD LB KO ~_ . _4 __ 
o3~ 00111010 LOA , 1 • 0 420 LOA 1 
634 00111101 ADO , 0, 1 421 ADD 0,1 
635 C10 0 10 (1 AOX , 1 , 6 422 ADx 1,6 - - -- -
636 11010111 TRA , 1,40 . 423 TRA 1,*+4 
637 01010101 ADX , 0,10 424 AOX 0,10 
~3 8 0 0:;!.),) 111 RSC " 0, 0 425 RSC -
639 11010110 TRA , 1,41 426 TRA 1, * +2 
6 40 OO OI)() 110 sc , 0, 0 427 sc 
6 41 00 10 111 0 F.XC , 1, 1 't2 8 EXC 1,1 --- -- ----_. 
64 2 11011110 TRA , 1,33 429 TRA 1,*-9 
6 't] 10Cl111 0 TRA , 0,3 3 430 TRA O,TC 
6 4 4 110 0 1001 TRA , 1,54 431 TRA I,TAL(GN 
64 5 000 11010 LR ., 1.1 3 432 LB A13 
i) t-t 6 1CO() 0 11G TRA , 0,57 433 TRA O,TlERO 
647 11000 111 TRA , 1 ,5 6 434 TRA 1,*+9 .----- - ---- - -
64 8 0 01 00 011 EXC , 0, O . 435 [xC O,f) 
649 000 0 10 i O LB , 1,11 436 LB All 
650 01101110 LAX , 1 , ° 437 LAX 1 - - -6 51 101000 11 TRA , 0,28 438 TRA O,RSFT 
6 52 01 0 00100 AOX , 1.11 439 AOX 1,11 
65, 1011t101 TRA , 0, 2 440 TRA 0,50 
6 54 0 111 00 11 SSR .12, lJ 441 TAL I GN S SR 12 
6 55 "11101110 TRA , 1,17 4 42 TRA 1,ALIGN 
65 6 00000 110 sc , 0, 0 443 SC 
65 7 01111010 SSR , ':) , 0 44 4 SSR 5 
65 8 1111 1 111 TRA , 1, 0 445 TRA 1,Rl 

446 ORG 7 0 0 - - - .------ --
70 0 100 00100 TRA , 0,59 447 CEOEP TRA O,REAOI 
701 1001 0 110 TRA t 0,41 448 TRA o,srM 
-'02 1 ° l(H) U ( \ \) TRA , -. c ,31 44 9 - ---.- - TRA O,FJRM 
7 03 10101100 TRA , 0.19 450 TRA O,lTA 
7 04 O110(H11 LAX , 8, 0 451 LAX A 
7( 5 1011 0 011 TRA , Otl2 452 - -- -_.- TRA O, T TRUE -------- -- ----_.- -
7 06 111 10 010 TRA , 1 ,l ~ 't53 TRA 1, [ 05 
707 00 11 0 110 AND , O. 0 454 AND 
-'Of:! 0 0 1CI OC 1 ExC , 2, 2 455 -- -- E: XC ___ 2,2 



-
A-S-SE MBLY- ( J StJNG- -' ----; 11/30111 PAGEl] 

, 
I 

rb flR. 
J __ --------. - -- .---- -

COOE . STMT. 
109 00111 001 LOA , 2,· 0 4 56 LOA 2 
110 IJ Ol nOOCl [XC , 2, 0._ 4 57 EXC ___ 2. ,_0 . 
711 0010 1001 f. XC , 2, 2 458 EXC 2,2 
'1 12 1111 0 110 TRA , 1 , 9 459 TRA 1,*-3 
7 13 OO(H1101 L ,.~ , 2.12 4 60 EOS LH W12 --- - - - -_. -
71 4 00 111001 LfJ A , 2, 0 461 LOA 2 
71 5 ( 0 111111 ADO , C , 0 462 ADD 0, 0 
71 6 0 01 ~ O O 11 EXC , 0, 0 46~ E XC 0,0 _ 
7 11 1()110110 TRf\ , 0, 9 464 TRA O,MTRUE 
71 d 1 11 O i~ 0 10 TRA , 1,29 465 TRA 1,KDW 
-11 q 000 100 10 LB , 1,15 466 LB A15 .. _-------- ----------- - _. -- -
12 0 0 11 00 1UO LA X .11, 0 467 LAX 11 
121 OGl( 10C 1 EXC , 2, 2 468 E XC 2,2 
1 2?. 0 1101111 LAX , 0, a 't69 LAX a 
123 U01 010 10 EXC 1, 2 470 E XC 1,2 
124 00111001 LOA , 2, () 411 LOA 2 
12 5 00111110 flfJ O , 1 , 0 .... 472 ___ _ AfJO __ l,O _.- - - - .. ---- -
726 000 (0 11 0 SC , 0 , 0 413 SC 
7 27 01110100 SS R ,11, 0 414 SSR 11 
72 H 11111111 TRA , 1, . 0 475 TRA 1 , \o{X.!< ---72 9 COO I OOll L8 , Ctl5 476 KDW LB K15 
730 0 11 01111 LAX , 0, 0 471 LAX 0 
731 00 10001 0 EXC , 1 , 0 478 i-- ___ _ _ __ E xc 1,0 
73 2 0 11 GDOll LAX ,12, 0 479 LAX 12 
73 3 001 00 011 EXC , 0, ° 480 E xc 0,0 
1 34 000 11001 LB . , 2.13 4Bl ____ L8 - Wi3 ------ --_ . 
735 00111 001 LOA , 2, 0 482 LOA 2 
736 001 l.l>lOO CO MP, 0, 0 483 COMP 
731 00111111 AD 0 , 0, G 484 . -------- - ADD _. __ 0,0 
73 8 0 100 1110 AOX , 1 , 1 485 . ADX 1,1 
739 000 00110 SC , . 0, 0 486 SC 
740 r j (; 1 ( ! f") 0 1. 1 EXC , . 0, .. (. _487 E xc Q,O __ _ ' 
741 1011 1 110 TRA , 0, 1 488 TRA O,SN 
747. 10011110 TRA , 0,33 489 TRA 0, TC 
743 10111010 TRA 0, 5 490 ------ TRA ____ 0, RN 

~-. ------.-
744 00001101 lB , 2 , 0 491 LO WO t-' 1 145 10011101 fR" , ; 0 ,34 492 TRA O,T ESTl 0 

(J1 

746 110 01110 TRA 1,49 _ .. 493 TRA _ __ 1,*+3 -..j III 
t t-' 

-0 - 1\) ---' 

t-' J-I 
t-' 



1{){)1{. 

141 
148 
149 
150 

BOO 
801 
802 
803 
80 4 
80'5 
806 
801 
80'3 
809 
A I e 
811 
B12 
813 
A14 
A15 
H16 
fI17 
818 
019 
H20 
821 
A22 
823 
A24 
325 
A 26 
H21 
828 
fJ 29 
[no 
A31 
832 

I 

- - AS SEM9L y--CiSTING 

. CODE . 
01111011 SSR 
11111111 TRA 
01110111 SSR 
11111111 TRA 

• 4, 
' . 1, 
,8, 

1 , 

11/30/11 

< ,,----

STMT. 
a 494 SSR 4 
Q ___ 495 _ ___ lRA _ 1,J.~E...~~ 

o 496 SSR 8 
a 491 TRA 1,LEFT 

49A _ _ ___ ORG ROO 
LR ,0,15 499 LEFT LA K15 
LAX, 0, C 5GO LAX a 
r:XC , 0, 1 501. _ EXC ___ O,1 
TRA ,0,25 502 TRA O,LSFT 
LH ,1, 0 503 lB AO 

PAGE14 

00010011 
01101111 
00101111 
10100110 
Oc-O(11110 
1011)0110 
0 1) 1)1 0100 
CG100Gl1 
00000110 
00001101 
G0111IJOO 
00110100 
00111100 
III \)1111 
OL1 0 00IIO 
1111.J11Cl 
01010101 
00000111 
( 1) 1U1100 
11110101 
10ClllllO 
111f'OI1C 
00010011 
10110001 
11110111 
000 un 00 
100()0110 
11100001 
00100011 
111 1)1 (,0 1 
00001101 
U0111000 
('0111H1 

TRA ,0,25 504 TRA O,lSFT ______________________ _ 
lH ,3,14 505 LB M14 
EXC , 0, ° 506 EXC 0,0 
SC ,0, 0 501 AMW _ _ SC 
LA ,2, 0 50R LB 
LOA • 3, 0 509 LOA 
ClH-1P, 0, 0 510 _______ COMP ______ _ 

wG 
3 

AnD, 1, 1 511 Aon 1,1 
TRA ,1,16 512 TRA 1,*+] 
SC ,0, 0 513 _ _ SC 
TRA ,1,18 514 TRA 
~OX ,0,10 515 AOX 
R S C , 0, 0 516 R S C __ _ 

1,*+3 
0,10 

EXC , 3, 1 511 EXC 3,1 
TRA ,1,10 51R TRA 1,*-9 

-----.---- - _._- ._-- -- -

._ - - -- -------

TRA , 0,33 , __ 519 ___ ' TRA __ O,TC _. _ ________________ ___ _ . _________ _ . __ _ 
TRA ,1,25 520 TRA 1,*+4 
LA ,0,15 521 lB K15 
T~t\ ,0,14 522 . ___ _ _ TRA ___ 0,51\001 . 
TRA , 1, 8 523 TRA 1,AMW 
LB ,3,14 524 LB M14 
T R A , 0, 5 7 5? 5 . ___ T R A _ _ _ 0 , T l E R 0::-_ _ -,-
TRA ,1,30 526 TI{A 1,*+3 
EXC , 0, 0 521 EXC 0,0 
T R A , 1, 2 2 528 ____ T R A . 1 , * -1 ... -------"------"-.. ----- .. 
LH 2, 0 529 APW LB WO 
LQA , 3, 0 530 LOA 3 
ADO , C, 1 ') 31 . _ ____ A DO ____ . __ 0, 1 



~ 

- ---. - --i SSEMBi 'rrfSTING 
--._-

11/30111 PAGEl5 -
- _. - - " . _--- .. _-----

~OOR. CODE STMT. 
-833 01001001 ADX • 1. 6 532 AOX 1.6 
834 11011001 TRA 1 ,3~ ___ 533 TRA 1,_*+4 - - -
835 01010101 ADX , 0,10 534 ADX 0,10 
836 COOOO 111 RSC , 0, C 535 RSC 
837 11011000 TRA " 1,39 5:16 TRA 1,*+2 

.- -~---- --- - - .--------- - -- -- ----
838 00000110 SC , 0, 0 531 SC 
839 C01 CIIC O EXC " 3, 1 538 EXC 3,1 
840 III 00000 TRA " 1,31 539 TRA 1,*-9 
841 1011 0 11 0 TRA 

' - 0, C) 540 TRA O,MTR UE , 
842 11 0 1C01 0 TI{A , 1,45 541 TRA 1,*+ 3 
1343 . 01110100 SSR ,II , 0 542 S SR 11 -----_. ' - -
84 ft 11110101 TRA , 1,10 543 TRA 1,OFW 
845 00000 111 RSC • 0, ° 544 RSC 
8 46 OO OlDOIO LA , 1,15 545 LO A15 ------
841 100 i) 0 11 0 TRA , 0,51 546 TRA O,TlERO 
848 11001100 TRA , 1 ,51 547 TRA 1.*+3 
849 00100011 EXC , O. 0 548 E xC 0,0 -- - ---- . -.-.--- ---
A50 11111111 TRA , 1 , 0 549 TRA I,LEFT 
051 01110110 SSR , 9, 0 550 SSR 9 
852 00011011 LB , 0,13 551 LR ----K13 .. _-
85 :i 00111011 LOA , 0, ° 552 LOA ° 854 01001000 AOX , 1 , 7 553 AOX 1,7 
855 11111111 TRA , 1, n 554 TRA _ __ I,TNl ---- _. -- ----
A56 11111101 TRA , 1 , 2 555 TRA 1,TK11 
851 01101111 LAX , 0, ° 556 LAX ° 858 011 0 1111 LAX , 0, 0 557 LAX - - - 0 ._-----
859 011 0 1111 L I\ X , 0, 0 558 LAX ° 860 01110110 SSR , <1, ° 559 SSR 9 
861 11111111 TRA , 1, C 560 ._--_._ . TRA 1,9 - ------- . 

8 62 01111101 SSR , 2, 0 561 SSR 2 
8 6 3 11111111 TR A , 1, 0 562 TRA I,CA 

563 -- - ----ORG ___ _ _ 900 
QOO 10110101 TRA , 0,10 564 TN! TRA O,NTRUE 
901 11110110 TRA , : 1, 9 565 TRA 1,RND 
902 OO QiH011 lB , OtIl 566 TI<1l. __ LB Kll .. . __ ._._-- -- ." . 

903 10000110 TRA , 0,57 567 TRA O,TlERO bl 9 0 4 11001001 TRA , 1,54 568 TRA 1,ATKE 
905 10110101 TRA , ; 0.10 56q TRA ___ 0, NTRUE ~CD 

--.-.. ~J "' ___ ._ 

~w 
I-' 

-0- _____ 
--~ .. - - - ---- -------- -- ---- -- '- -



~ODR • 
. 906 
901 
'l08 
909 
91r. 
911 
912 
'il3 
914 
(11) 

916 
917 
918 
919 
920 
921 
922 
923 
924 
925 
926 
921 
q 2 fl 
929 
930 
q-n 
932 
9.33 
934 
935 
936 
931 
938 
C) 39 
Q40 
941 
942 
943 

to' '. , • .,.. . ' 

I 
I 

I 
ASSEMBLy ' LISTiNG 11/30111 

CODe --ST~t. .--_ .. --
11110110 TRA, 1, 9 51d TRA 1.*+3 

PAGE16 

01111 0 11 S S R ' .. 4, Q _._ ' __ 571, T C l,..~_AR_S SR __ _ _ 4.!-:--:~----------------------. 
11111111 TRA, I. 0 512 TRA I,CLEAR 
10111001 TRA, 0, 6 573 RND TRA a,RD 

-
-

000 1 U 011 LA, 0, 15 5 14 _ _ L A K 15 ---,-- - - - ------- ------------- - -- ------
00111011 LnA, 0, 0 515 LOA 0 
010J0100 ADX, 1,11 ~16 ADX 1.11 
1;)111101 TRA, 0, 2 577 __ .... _ __ TRA 0,50 _ ____ ...:...-________ _ 
00011011 Ui ,0,13 518 CONT LB K13 
10011111 TRA, C,32 519 TRA O,AKTX 
011 ro 0 11 S S R ,12, 0 580 ___ . S S R ~ __ 12 
11101110 TRA, 1,17 581 TRA I,ALIGN I 

(0 ( 01110 LA ,1, 0 582 R2 LA AO 
10011101 TRA, 0,;\4 __ .. 583 .__ TRA O,TESTlL-___________________ _ _ _ _ _ _ 
11101001 .TRA ,1,22 584 TRA 1,*+2 
tOl J 11eO TRA, 0,19 585 TRA O,lTA 
00011010 LB ,1,13 586 _. ____ L~ .. __ A13 
10011111 TRA. 0,32 . 581 TRA O,AKTX 
10011110 TRA 0,31 588 TRA O,TC 
11100100 TRA, 1,27 589 TRA ___ 1,*+2 
11111000 TRA, 1, 7 590 TRA 1.TCLEAR 
00010101 LA , 2,14 591 LH W14 
001 11 000 L D A , 3. ° 592 LOA _ . _ _ 3 
0 1C0 1C1 0 ADX. I. 5 593 AQX 1,5 
01100000 LAX .15 • . 0 594 LAX 15 
01101011 LAX, 4, 0 _ S9S _ ____ LAX 4 
COI OG U11 EXC, 0, C 59h EXC 0,0 
10010110 TRA, 0,41 597 TRA O,STM 
10100000 TRA. 0,31 598 _______ TRA __ O,FORM. 
OO ( l C IC1 LB ,2,14 599 LA W14 
00111011 LOA, 0, 0 600 LOA 0 
01001010 ADX, 1, 5 ._. 601. ADX 1,5 _ _ _ . ____________ . __________ ______ _ _ . 
11000011 TRA, 1,60 602 TRA 1,TOlF 
001aoooo EXC , 3, 0 603 EXC 3,0 
OOOC(~OI0 SA7, 0, 0 _ 6£)4 _ · _ _ __ SB7 
01001111 ADX, 1, a 605 AOX 1,0 
11001111 TRA, 1.48 606 TRA 1,*+6 
0 011/;011 SE , (j, 0 _ ... 6(1 __ __ . __ 5 E .___ _ . 



O()R. 
9"44 
945 
q46 
941 
948 
949 
qSO 
951 
952 
953 
954 
95'S 
:)56 
957 
9~18 

95C) 
960 
961 
962 
963 

) L~ r) 

JOl 
)02 
J03 
)04 
)G 5 

)06 
)\)7 

:' C 8 
J09 
J10 
111 
)12 
.H3 
J14 
)15 
)16 

I 
--AS SEMBL Y L i sifNG- --- ---r-- 11/30111 PAGElT 

. CODE : STMT -:--
00110011 SE ,0,.0 608 SE 
00110010 R S E , .0, ° . __ ._ 609 R S E ___ _ 
(CeOOOll RR1 t 0, O' 610 RB1 
11001011 TRA, 1,52 611 TRA 1,TMTA 
OlIO] 111 LAX, 0, 0 612 ____ . ____ LAX ___ _ .O . . ... __ . 
OUI0001! [XC, 0, 0 ~13 EXC 0,0 
10010110 TRII, 0,41 614 i TRA O,STM 
1 ( • .J Ij 1111 T P A , 1.),4- 8 615 \ T R A 0, PR I NT,....!.M.!..-_~ ______________________ _ _ _ _ 
01111010 SSR, 5, 0 616 !TMTA- - - SSR '5 
11001011 TRA, 1,52 611 TRA 1,MTA 
C0~ 11Ql1 L~ ,0,13 618 .ATKE LB K13 
10110001 TRA, 0,14 619 TRA O,SADDl 
o 10 0 111 0 A 0 X , 1, 1 620 A [) Xl, 1 
1 01 11 01 a T R A , 0, '5 62 1 .. . _ __ _ . T R A _ _ 0, R N 
01110111 SSR, 8, 0 622 SSR 8 
11111111 TRA, 1, r 623 TRA 1,LEFT 
01111011 SSP, 4, ° 624 TDLF ___ SSR 4 
11010110 TMA ,1,41 625 TRA I.DlF 
C' lll ! 101 5SR ,10,0 626 SSR 10 
11111111 TRA, 1, 0 627 _ _ _ T RA _ _ __ 1,0., _ _ ______ . ____ . 

10111001 
00010011 
01101111 
0010J011 
00011011 
(; 0 l1li)l 0 
0011(101) 
00111111 
(10 U!110 
11100 011 
Ol(ll10000 
1lC.; 1(,.011 
00011111 
Ol)l11 010 
OU111111 
OUOI0110 
00111111 

TR A , 0, 6 
L~ ,0.15 
L4X , C, 0 
E XC , 0, 0 
l~ ,0,13 
LDA , 1, C 
C D ~~P, 0, 0 
ADD, 0, 0 
ADX , I. 1 
TRA , 1,28 
AnX , 1,15 
T~A 1,44 
U\ ,0.12 
LOll, 1, 0 
A DO , 0, 0 
LR , 1.14 

628 QRG 1000 
629 ADS TRA O,RO 
630 _.. ___ _ . L B K 15 
631 LAX 0 
L32 EXC 0.0 
633 AALHiN_ LB _._ . K13 __________________ ___ . ___ _ 
634 LOA 1 
635 COMP 
636 . ADD _ __ 0.0 . _ ________ _ . ___ ______ _ 
637 ADX 1.1 
630 TRA 1,TA1l 
639 ADX ____ 1,15 __ . ______________________________________________ _ 

640 TRA I.STKll 
641 LB K12 
64'2 . _ _ .. ___ LOA 1 
b43 ADO 0,0 
644 L~ A14 

...... ~ 
o~ 
(]I C» 
-...I ADO, 0, rJ b45 ______ _ AOI) _ ._. 0,0 

---- ...... 1\) --
"OVl ...... ...... 



~ . 
" ~--....... ... -- - ·-·A-SS EMBL V LX STI NG 11/30111 - - PAGE18 ---

- . - . --- - - --
~'DDR • CODE . STMT. 

.:-:-~-----
: 

~ O 11 00100011 EXC , 0,. ° 646 EXC 0,0 
. 01R 00101110 ·EXC , 1, l _. __ 647 EXC 1,J . - .. . .. - -
.019, 01000100 ADX , 1,11 648 AOX I,ll 
.020 III 00101 TRA , 1,26 649 TRA 1,*+6 
.021 0 1111001 SSR , 6, 0 650 SSR 6 - ---- - -- -- . 
.022 00111011 LOA , 0, 0 651 LOA 0 
.0 2 "3 01 000100 ADX , 1, 11 652 ADX I,ll 
.Q.24 111 000C O TRA , 1,31 6'53 TRA 1, AIlOl - -._--_. 
.0 2 5 11 0 11111 TRA , 1,32 654 TRA 1,ADD 
.0 26 Oll11001 SSR , 6, 0 655 SSR 6 
.0 27 11111111 T~A , 1, 0 656 TRA 1,SlJB . 
. 02 8 00001010 LA , 1 ,11 651 TAll LB All 
.0 29 100 00 110 TRA , 0,57 658 TRA O,TlERO 
.0 :\0 11011001 TRA , 1,38 659 TRA 1, *"8 - - --- - .. __ ._ . ------.031 00001011 L~ , 0.11 660 LA Kll , 
.032 011 0 1111 LAX 0, 0 661 LAX a , , 
.033 101 00 011 TRA , 0,28 662 TRA O,RSFT ---- -._--- .- - .- - •. - - --.--_ . 
.034 00100011 EXC , 0, a 663 EXC 0,0 
.0 3 5 OuG l1 Cll LB , 0.13 664 LB K13 
.036 10110000 TRA t 0,15 665 ' TRA O,SS Y...!H -- - -------------- - -.037 11111 0 11 TRA , 1 , 4 666 TRA 1,AALIGN 
.0 38 CCC (H 110 lB , 1 t ° 661 LO AO 
.039 0 11 01111 LAX , 0, 0 668 LAX 0 - --- -- - ----- --- - - ~ - --- -_. -- -
.040 10100110 TRA , 0,25 669 - TRA O,LSFT 
.041 00011010 LB , 1 -13 6 70 LB A13 
.042 1011 0001 TRA L .O , 14 ____ 6 71 _TRA O,SADDI -- -.C 43 11111 0 11 TRA , 1 , 4 672 TRA 1,At\LIGN 
.04't 000 010 11 LB , 0,11 673 STKll LO Kll 
.045 100 0011 0 TR.A , 0,57 674 TRA ____ O,TlERO . _ _ 

. - - ----- -
.0 4b 11 00 1001 TRA , 1,54 675 TRA 1, *+8 
. O {~ 7 00 00101 0 LA • 1,11 676 LB All 
.() 48 01101111 LAX , 0, a 617 LAX - - - 0 - -...... - --
.0 49 101 00 0 11 TRA , 0,28 678 TRA O,RSFT 
.050 00010011 LB , 0.15 679 LA K15 
.051 00100011 EXC , 0 , C 680 --- .- - E XC 0, 0 ---- - -----.-- . . - .-- -
. () ')2 00011010 LA , 1,13 681 LB A1 3 ...... t-a 
.0 53 11011011 TRA , 1,36 682 TRA 1 .*-11 8~ 

-..JCb .0,)4 CO OOllll Ltl , __ 0, 0 683 . _____ 1.., 8. KO ...... 
-.- '0 1\) 

...... 0\ ...... 

- - - --_ . ------- -- _. ---- ~------. ---_ ._-



AOOR. 
1055 
1056 
1051 
1058 
10 59 
1060 

1100 
1101 
1102 
1103 · 
11 04 
1105 
1106 
1107 
ll ea 
11 09 
1110 
1111 
P12 
111 ;\ 
1114 
1115 
1116 
1117 
1118 
1111.l 
1120 
1121 
1122 
1123 
1124 
1125 
H26 
1121 
1128 
1129 
1130 

AsfEMBL Y L fS T I NG ------- --------------------------------------------PAGE19 11/30111 

COOE STMT. 
01101111 LAX, 0, 0 684 LAX 0 
10100110 TRA __ , O, .. ??_ · __ 68S TRA O-, L.~~F.....;T~ __________________ __ _ 
00011011 LO ,0,13 686 LO K13 
11010101 TRA, 1,42 687 TRA 1.*-16 
CI110100 SSR ,)1, 0 688 SSR 11 
11111111 TRA, 1, 0 689 TRA 1,0 

690 ORG 1100 

, 
-> 

001 00011 
10111110 
100 11110 
10 111010 
00001111 
10\.300110 
11110000 
0010 0 011 
0111 0 111 
11100001 
10011110 
11111 0 11 
00010100 
10110001 
11111011 
00010100 
01101111 
00100vl1 
00001010 
10100011 
00001011 
101 00011 
ccr l 001 0 
10000110 
11100100 
COI000 11 
11111011 
10111001 
10110101 
1100~011 
lel110 (' 1 

E xc , _ 0 , 0. __ 691 W XK E XC () , ° __ .. ___ ........ ______________________ _ 
TRA • 0, 1 692 TRA O,SN 
TRA • 0.33 693 TRA O,TC 
TRA , 0, 5 694 _ __ ._ TRA O,RN _ _________ _ -------------- ----
La ,0, 0 695 KOZ . LB KO 
TRA ,0,57 696 TRA O,TlERO 
TRA ,1,15 697 TRA 1,*+~9 ___ _____________ ~ __ ~ _____________ ___ 
EXC • 0, 0 698 EXC 0,0 
SSR , 8, 0 699 SSR 8 
TRA , 1,30 700 T RA ____ 1, APW ---_. ---_. - - -. --
TRA , 0,33 , 701 UFW TRA O,TC 
TRA , 1, 4 702 TRA I,KOl 
LA ._, _3,14 703 LO _ _ M14 _ _ ___________________ ______ _ _ ____ _ 
TRA ,0,14 704 TRA O,SAOOl 
TRA , 1, 4 705 TRA I,KOl 
L 0 ,3 ,14 706 . __ . _____ L B ___ M 14 
LAX , 0, 0 107 LAX 0 
EXC , 0, 0 708 EXC 0,0 
LB . , 1 .11 .. 309 L B Al 1.. __ , ________________________ _ 
TRA , ( ,2A 71 0 TRA O,RSFT 
LB ,0,11 711 LB Kll 
T.R A , 0, 28 7 12 __ __ ___ T R A _ __ 0, R SF L . ---- --_. ---
LO ,1,15 113 LA A15 
TRA • 0,57 714 TRA O,TZERO 
TRA ,- 1,27 __ .'115_ _TRA . 1,*+3 _ _______ _______________ _ 
EXC , 0, 0 716 EXC 0,0 
TRA , 1, 4 711 TRA I,KOl 
T R A , 0, 6 _ 71 R ____ . _ ___ T R A ____ 0 , R 0 - ---- ------------------------
TRA , n,10 719 TESTN TRA O,NTRUE 
TRA ,1,52 720 TRA I,MTKE 
T R A , G, 6 _ 721 j1 TKO __ T R A ___ . 0, R 0 __ ___ _ -,--_ __________ _ _ _ _ 



mORe 
L 131 
l132 
l133 
l 134 
L 1 35 
( 136 
l 117 
l l,:~8 
l 1"19 
. 140 
.141 
l 142 
~ 143 
.14!.~ 

.145 

.146 

.147 

. L 4B 

.149 

.150 

.151 

.152 

. 153 

.154 

.155 

. 156 

. 151 

.158 

.159 

.160 

. 161 

. 1 A2 

.200 
,201 
.202 
,203 
204 

.- - -- _. L ------ -'- - -----------
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---- -- ._---- ----~----- . 
. CODE . STMT. 

00001111 L B tOt· 0 722 L A K 0 
00111011 LOA t . O, Q ... ~_. 72] LpA, 0 . __ ----------- - ------ ----------- -
01000100 ADX, I,ll 124 AOX 1,11 
10111101 TRA 0, 2 125 TRA 0,50 
(I 1 ! C III 1 t . A. X , C, 0 726 _._____ L A X __ 0 
00001010 LH ,I,ll 127 LB A.l1 
10100011 TRA, 0,28 728 TRA O,RSFT 
(, (i C r) 1 C 11 L B ,C , 1 1 729 _____ _ L A _ _ K 11 
101JOOli TRA, O,2B 730 TRA . O,RSFT 
00011011 LR ,0,13 731 LA K13 
10( 0 0 110 TRA, 0,57 732 _ TRA O,TlERO 
11010010 TRA, 1,4~ 733 TRA 1,*+) 
00100011 EXC, 0, C 734 EXC 0,0 
11100011 TRA, 1,2B 735 ___ __ TRA 1, TEST~ _ ____________________ _ _ _ 
00100011 EXr., 0, 0 736 EXC 0,0 
1011 0 10 1 TRA, 0,10 737 TRA Q,NTRUE 
110 01101 TI~A, 1,50 738 ________ TRA 1,*+3 
10111010 TRA, 0, 5 739 TRA O,RN 
llC111L O TRA, 1,35 740 TRA 1,*-14 
01111011 SSR, 4, 0 741 _SSR _ ... _ 4 ._-- --- -- •. _ ------
11111111 TRA, 1, 0 742 TRA I,ClEAR 
CeL II0!! LK ,0,13 743 MTKE LA K13 
o 0 1 1 1 0 1 1 L [) A , 0, ° 74 It . _ _ L D A ° ------ - . __ .- - ----- - . -- - -
010J1001 ADX, 1, 6 745 ADX 1,6 
11100001 TRA, 1,30 746 TRA I,MTKO 
OOO DIllO LA ,1,0 __ ,747 TESTA_ .tO _ _ _ AO " _. _ _____________ . _ _ ___ _ 
100 111 0 1 TRA, 0,34 748 TRA O,TESTl 
11100001 TRA, 1,30 749 TKA 1,MTKO 
01110110 SSR, : 9, ° 750 _._ SSR 9 
1111u001 TRA" 1,14 751 TRA I,CONT 
01110011 SSR ,12, 0 )52 SSR 12 
11111111 TRA' , 1, 0 _. 753 _ __ _ _ JRA _. _ ___ . l,O ____ ._ . 

00001010 
10000110 
11110100 
0001)0110 
CllllOI0 

LA 
TRA 
TRA 
SC 
SSR 

, : 1,11 
•. C, 57 
, 1 ,11 
, _ 0, 0 

I 

, I 5, (I 

754 ORG 1200 
755 ATAl1 LB All 

" 756 . _______ .TRA _._O,TlEItO _______ .. __ _ 
751 TRA 1,*+9 
758 TSC SC 

_ 759 _. ATCO.DI; __ S· S~ _ ___ .5 

--.. - -- - -- ._-

-- --< 





• 
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\OOR. CODE . STMT. 
L243 11010000 TRA , 1;47 798 TRA 1,*+4 
L244 010101Cl A D X· , - 0, 11) '-' 799 -A OX - --O,10 
L245 00100011 EXC , 0, 0 800 E XC 0,0 
L246 11111011. T~A , 1. 4 801 TRA 1.ATCOOE 
L247 [, 0 10 1111 EXC , (i, 1 802 - - ExC --- (), 1 ._---------_._---- -_._---- -- -- -
L248 1101 0 110 TRA , 1,41 803 TRA 1, * -1 
L249 11111100 TRA • 1, 3 804 TRA 1.TSC 
L~SC fO lt .b'JO 11 LB , 0,1 5 AOS SUB1-~-LB - - - -K15 · , 
L 2 51 00101110 EXC , 1 • 1 H06 EXC 1tl 
l252 01000101 ADX , 1.10 807 AOX .1 , 10 
l 2 53 11001000 TRA , 1.55 808 .---- TRA --· 1.*+2 -
l 2 54 11101110 TRA " 1 ,17 8 09 TRA 1, AL I GN 
L 2 I) 5 OO! 11 0 11 LOA , 0, n 810 LOA 0 
l256 01000000 ADX , 1 ,15 ---- 811 -' - ADX --- 1, 15 - ------- - ---- --
l2 ~7 11 0 0 00 10 TRA , , 1,61 ~ 12 TRA 1,*+4 
L2 58 C 11 00 11 0 LAX " q, 0 A13 LAX 9 
L2 59 00101111 EXC , ; 0, 1 814 ----.-- - EX C -.- 0,1 
L2 60 11 0 01000 TRA , 1,55 815 TRA 1,10<-5 
L261 ·0 10C 011 EXC ' : 0 , 0 816 E XC 0, 0 
l2 6 2 11101110 TRA , ·- 1 ,17 --- 817· -TRA - - -1, AL-'I -GN-

818 END 

-- _ . .. - -' -- . . --.--.- - _. __ ._-- ----

.- '_ .. _- ----

..... __ ...L ________ _ -- - _ .. ------ - -- --

--- -- -.. - ------. ---

, _ ~ · __ ··M___ _ . __ _ 


