
 

Dear PPC Member, August 11, 1981

Enclosed is a description of the work of Steven Jacobs (5358) who
has written a dis-sssembler for HP-41 ROM programs. Steves formst
is SY inches in column width for “Journal” use, but I don't think
that his small print will still be readable after reduction.
Because of this his material fs printed without reduction. The
added margin space will be useful for notes. This is ROM LISTINGS
11 and includes the following:

This letter - XROM Data Organization.
Steve Jacobs description of his dis-assembler listings
Overview and partial 41 wicroprocessor assembly lang-
vage instruction set.
Sample page showing formet of his dis-assembler output.

Steve has produced listings for the HP-41CV system ROMS (0:6, 1:F,
2:F), 82153A Wand (1:E), B2120A Card Reader (1:F), and ET-11966
Service Module (1:C). His format is compact and only requires 8
pages to list 4K of ROM. All six ROM's dis-assembled to date
requires 48¢ pages to list. The printing and mailing of this
much material is expensive. The sample output is included so you
can determine 1f you can really use this information. If you want
the listings you can request by sending a 9" X 12" envelope
with your name and address on it with 6 ounces of postage in stamps
attached. Be sure to mark the outsideof the envelope with the
notation: ROM LISTINGS 118 in the lower left corner.

This material is being prepared just prior to the PPC Northwest
Conference. Jim De Arras (4706) will give a presentation on as-
sembly language programming and Tom Cadwallader (3502) will cover
ROM Byte Jumping. You may want to obtain a copy (don't wait too
long) of the conference proceedings (Jim's session is 5 pages, Tom's
is 12 pages) from the sponsoring chapter coordinator. The cost
is $3.50 post patd within the U.S. (total 66 pages)

Cary Reinstein (2046) Note: He will have about
815 Jackson Street 75 copies available on
Oregon City, OR 97045 22 August 1981.

o
o
o
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I will not pasteup my listings because Steves provides much more
information. | hope to be able to compile a complete list of all
the instructions using HP's syntax for the 'Journa When this
is done (maybe steve will do it, but I hope he has another printer
available) 1 will publish it.

The conference will be the offical 'public’ release of this infor-
mation. EPROM boxes should be demonstrated and orders taken 77 at
the conference. Maybe there will even be a few to buy on the spot.
When these boxes become available I expect the club to be able to
buy a few EPROMS for circulation and copying. The HP Service Module
and Jim's JIM ROM 1H (current version) will be the first. A
local chapter member has already "printed" the instructions to go
along with SM:1C.

As always 1t is difficult to get information of this type into a
form for printing, etc. 1 have sent out many many envelopes that
contained ROM LISTINGS | (about 125) and haven't received much back.
Please put your experiences and expirments down on paper. [I know
you have something to contribute.

Happy Assembly Programming

Richud Moly

Test —

-41 xX 7

4096 WORDS

The XROM Organization table was derived from information obtained
from Tom Cadwallader (3502), Jim De Arras (4706), and others. It
is an attempt to show how ROM's are organized and provide a partial
roadmap for "reading ROM's”, The left column 1s a simple numbering
of the different types of data that may be found in a ROM and was
intended to be used as a reference for a detailed explanation of
each type. The order is typical, but not rigid.

Data Word Function Remarks
Type (Address)
D1 0 XROM Nuwber.
D2 1 Number of Functions in

Catalog 2.
D3 283 Address of ROM Name for

CAT Purposes.
D4 485 Catalog Label 1. (Second ROM Function).
D4 687 Catalog Label 2.

D4 1288129 Catalog Label 63 (Max.).
D5 - 000 NULL End of Catalog
D5 - 000 NULL
D6 - ROM ID-11 Char. Max. 12 Words Max. May be any-

place in ROM.
07 - COPY MESSAGE 1 (Two

words). Number Registers and bytes
to copy.

D8 - First ROM Program file.
D7 - COPY Message 2.
D8 - Second ROM Program file.

D9 4084 Interrupt: During PAUSE. 7 scanned entry points.
D10 4085 Interrupt: After each

program line,
D11 4086 Interrupt: Awaken from

deep sleep (lgqa).
D12 4087 Interrupt: Turn off by

key or XEQ OFF.

D13 4088 Interrupt: 1/0 Service
flag set.

D14 4089 Interrupt: Awaken by
pressing ON key.

D15 4090 Interrupt: IF "MEMORY
LOST".

D16 4091 ROM REVISION. FOR DIAG. ROM USE.
thru
4094

D17 4095 - Check sum. FOR DIAG. ROM USE.

 

HPALIC DIS-ASSEMBLER LISTINGS

These listings sre the result of 8s proJdect which besen in sbout
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The first RON listings were obtained with this interface in Nev
of 1981. These initisl listings consisted of sssll ralches of
sesningiess hex nusbers. Not all words at the ROMs were direc-
t ccessibler since the cosry er cgss those
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sachine.
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HPA1C DIS-ASSEMBLER LISTINGS

These listinds are the result of 3 prodect which began in about
October of 1980, Aramed with Jia De Arras’ original article
on bus interfacing for the 41Cy» I built a working interface
between ay HPAIC and a PDP 11/34 sinicomruter. This interface
allows the computer to monitor the activity of the ISA and DATA
lines of the HP41 during execution of keystrokes and user rrog-
rams, The interface is a "listen-only® devicei the computer is
unable to control the calculator in any way.

The first ROM listinis were obtained with this interface in May
of 1981, These initial listinds consisted of saall ratches of
meaningless hex numbers. Not all words of the ROMs were direc-
tly accessible since the coaruter can only accesc those
ords of aicrocods that are used by tie calculator during nor-

ns orerations., any tedlSons of code are used only under
special circumstancesy and so only 80X of the 41C internal ROMs
was available for the earliest listinds, Complete listings
were obtained carly in Juluyy with the hele of a Diagnostic
Rom (draciously loaned to me by Bill Kolb). This was possible
because of the 3bility of the service module to verify the
correctness of 3 ROM by comrutind checksums. Coasruting these
checksums requiras access to all locations of the ROM beins
testedy so it is siarly a matter of having the FDP-11 watch
for the microcode a3 the Diagnostic Rum recalls each word of
microcode to add it in to the running checksum. Unfortunately,
the service module is unable to access the internal RON of the
printer. As a results I do not vet have listinds for the
printer ROM. Jim De Arras’ Rom Box has allowed him to obtain
listinds of the printer ROM. Special microcode programs for
that purpose were written bs Jim 3s soon 3s enoudh of the
instructions were understood to allow some control over the
machine.

De-cirherind of the microcode was a Joint effort by Jim and
auself., The earliest kpown instructions were the various
‘return from subroutine’ instructions» followed closely by
the d¢lobal GOTO/EXECUTE instructions and the °*PC relative’
Jump instructions. After many hours3 Peinstaking study
(mostly wild dguess-work), ay oun studies o he microcode casae
to an abruet (but brief) halt due to ay rather shallow under-
standind of the internal structure of the CPU. At this time
] was droping through the microcode on ay own» and altihough
I knew only a3 few of the instructions I did know where the
m3in catalog tables were and had also stumbled across the
location of the error messages. All I knew 3bout the CPU
at that time was that there was a3 °'C® redister and that it
arreared continuously on the DATA line of the bus. I called
Jim to find out whatever I could about the CPU» and to my
surprise he had resumed working on the microcode at sbout the
same time that I did. Between us we knew about ten times
3s much as either of us did alones and so this initial contact
triddered an avalanche of new study. Prodress wos cuite rorid
as new pieces of the puzzle bedan to f31l1 into place, After
what sust have been hundreds of hours of trial-and-error ture
detective work and enouih lond distance phone calls to Justify
3 WATS liner we have been able to denerate comrlete listinds of
all sustea ROMs and peripherals.

We decided early that it srobably wouldn’t be necessary to
conform to HP’s chuice of Assembly Landuade snemonicsy since it
arreared that HP had no plans to surrort microcode Prodraass
other than their owns and 3130 because we didn’t know what HP's
mnemonics were for most of the instructions. No great pains
were taken in choosing maneaonics for the instructionsi we Just
chose whatever seemed reasonable at the time.

The enclosed descrirtion of the instructions set is intended
only 3s 3 ‘auick reference’ and not as a comrlete descrirtion
of the instructions. Althoush a3 more thorough treatment would
have been in orders time did not permit it (I needed to mzil
this to Richard buy uvesterday).,

The dis-assembler listinds are ordanized in blocks of 256 words
each. Each block is divided into 16 coluans labelled 0 thru
Fy each column is 16 contiduous worde of ROM. Each entry hac
the equivalent hex code for the instruction to the left of the
arprorriate mnemonic of the instruction, Words that are data
rather than instructions gre decoded into decimal and character
forms for convenience» and words that arc user-level iC
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instructions are denotad by a *U* arrearingd in the first colusn
along with the arrrorriate HF41C function ncee. IU should be
noted that some subroutines calls in the ROMs reauire dats
to be rassed to the subroutine that is being called. This dats
is often placed after the subroutine cally and is decoded as
data rather than as an instruction. An exasrle of this sprears
in the a3in system ROMs at location 02461 this is an XQ 1C6C
followed by the dats word 02D. This subroutine slaces error
messades into the disrlass and the error message is specified
by the data word. In this casey the error message ending at
location 1C2D is specified. This is the famous °MEMORY LOST®
that we have all seen more often than we would have liked.

Listed below are 3 few interesting areas of the main ROMs.

ADDRESS PURFOSE

1027 - 1344 FUNCTION NAMES t ENTRY POINTS
1389 - 13FF CAT 3 LIST
1400 - 14FF HEX TABLE (WITH SOME CODE)
1500 - 159E KEYBOARD DEFINITION TABLE
16F2 - 16FB *TONE® DURATION TABLE
1COF - 1CéA ERROR MESSAGES
2000 - 2COF *SPECIAL®* CHARACTERS

I would arepreciate hearing from anvone finding errors in these
dis-asseabler listinds., Every effort has been msde to avoid
errors in the listindsy but 2 few have undoubtedly been missed.

Steven R. Jacobs (3358)
J115 Canyon Rim Lan
Salt Lake City: Utah 84109
(B01) 484-3672

RRIEF OVERVIEW OF INTERNAL CPU REGISTERS
 

— er wh ee wr Ee ee wr EE EEE we Se En Gn Ene Er CD CE GES EE GEE Ge ND ES GE MD EP Eh CD GD GP ED ED ES ED ED GD ED WE CE GE ES EPNEee GD ES Gn = an

NAME | & OF BITS | DESCRIFTION

A | 96 | MAIN ARITHMETIC REGISTER
B | 96 I MAIN ARITHMETIC REGISTER
Cc I 56 | MAIN ARITHMETIC REGISTER (°DATA* OF BUS)

M | 96 | AUXILLARY STORAGE REGISTER (STO/RCL ONLY)
N | ob I AUXILLARY STORAGE REGISTER (STO/RCL ONLY)

6 | 8 | AUXILLARY STORAGE REGISTER (STO/RCL ONLY)

FP | 4 | POINTER (FOINTS TO DIGITS IN AsRsC)
Q I 4 | POINTER (NOTE 1)

FC ! 16 I FROGRAM COUNTER (ADDRESSES MICROCODE)

ST | 8 | STATUS REGISTER (FLAGS 0 THRU 7)
1 | 8 | *TONE® REGISTER (USED TO ACTIVATE BENDER)

KEY I 8 | KEY BUFFER. LOADED WHEN KEYS DEFRESSED
ee meEr er Gh Eh EE EE Ee Gr en Ge EE Gh Ee Sh Ge ER Eh EE =. Ge GE WD Sw Se Ah CO TE EP ME EE EE GE GP GE GE Ge Ge GE EG EE EP Gh ED Ge wr GG GS ww en

NOTE 1! FOIMTERS CAN BE SET AND TESTED, BUT ONLY ONE
FOINTER IS °*SELECTED® AT ANY ONE TIME. THE
*SELECTED® POINTER IS CALLED R. THE INSTRUCTIONS
THAT SET AND TEST THE POINTER WORK WITH THE
POINTER THAT WAS MOST RECENTLY SELECTED RY ON OF
THE TWO °*FOINTER SELECT® INSTRUCTIONS.

PPC HP-41C ASSEMBLY LANGUAGE LISTINGS Number 2.
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FLAGS

THERE ARE 14 INTERNAL SYSTEM FLAGS, EACH OF THESE MAY BE
INDIVIDUALLY SET, CLEARED, OR TESTED. FLAGS 0 THRU 7 HAY
RE LOADED, READ, OR EXCHANGED WITH THE EXPONENT OF THE °C°®
REGISTER BY APPROFRIANTE IMSTRUCTIONS, THESE FLAGS AS A
GROUP ARE CONSIDERED TO BE A REGISTER, CALLED °ST' FOR
"STATUS". THIS ST REGISTER MAY ALSO INTERACT WITH THE °T°®
REGISTER. WHICH IS USED EXCLUSIVELY TO ACTIVATE THE ACOUSTIC

IER.

SOME OF THESE SYSTEM FLAGS HAVE BEEN RESERVED FOR SPECIAL
FURFPOSES, AS SHOWN IN THE FOLLOWING TABLE.

DEDICATED FLAGS

13 | FROGRAM RUNNING
12 | FRIVATE PROGRAM
11 | STACK LIFT ENABLE
10 | PROGRAM POINTER IN ROM

CLASS 1 INSTRUCTIONS! ABSOLUTE GOTO/EXECUTE

FIRST WORD! === === === === === —== ——oc —== 0 |
A7 A6 AS AA AZ A2 AL AO

SECOND WORD! --- === === ccc cco coe com mee mem =o

A135 Al14 A13 AL12 All A10 A? NAB 6G C
\/ / \

ADDRESS BITS GOTO/XEQ CONDITION

TABLE 1: CLASS 1 INSTRUCTIONS

0 01 ?NC X@ | IF NO CARRY, EXECUTE SUBROUTINE
011 7C | IF CARRY» EXECUTE SUBROUTINE
1 01 ?NC GO | IF NO CARRY, GOTO ARSOLUTE ADDRESS
1117 G60 | IF CARRY» GOTO ABSOLUTE ADDRESS
Ew en wh ee Er En EE En TE EP ES EE EE EE ED EE CP ED ED EE EE=GPED EP WD ED CT CD ED BN ee GP EP = OW WP ED WS CD GD ED WS ED ED ES WS wsww

NOTE: CARRY IS AUTOMATICALLY CLEARED AFTER ONE IRSTRUCTION
WHETHER TESTED OR MOT, THUS 7?NC XQ AND 7?NC GO
ARE OFTEN USED FOR UNCONDITIONAL BRANCHES.

EXAMFLE: 7?NC Xe IF NO CARRY, EXECUTE SUBROUTINE
-»0180 AT ADDRESS 0180 (HEX)

ALSO NOTE THAT SOME SUBROUTINE CALLS PASS ARGUMENTS VIA DATA
WORDS FOLLOWING THE SUBROUTINE CALL.

CLASS 3 INSTRUCTIONS: PC RELATIVE JUMPS

—— me ee ee me em me. —- i

Ds DS D4 3 p2 pt DO ¢

DISFLACEMENT CONDITION

TABLE 3! CLASS 3 INSTRUCTIONS
CEE ET a an a EE we Eh Eh EE Ee En EEE en Eee Co es ae an. aee

O 1 UNC %sdd | JUMP IF NO CARRY sdd = SIGNED DISPLACEMENT
11 JC Xsdd | JUMP IF CARRY

EXAMPLES? HEX CODE MNEMONIC
3F3 JNC 2-02 JUMF BACK 2 WORDS (IF NO CARRY)
OEF JC X+1D JUUF FORWARD 1D (29) (TF CARRY)
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TABLE 0.6% MISC. CLASS O INSTRUCTIONS (TYPE 4)

018 | | UNUSED
058 | 6=C @R»+ | PLACE 2 DIGITS OF C INTO G
098 | C=6G_ @Rs,+ | PLACE G IN C AT R § Ri!
0D8 | C<>6 @Rs+ | EXCHANGE G WITH 2 DIGITS OF C
118 | | UNUSED
158 | MsC ALL | REPLACE M BY C
198 | C=M ALL | REPLACE C BY M
108 | C<>M ALL | EXCHANGE C AND M
218 | | UNUSED
258 | T=87 | REPLACE °‘TONE® REGISTER BY ST
298 | 8T=T | REPLACE ST BY °TONE®' REGISTER )
208 I STOT | EXCHANGE T AND ST (EACH ARE 8 BITS)
318 | | UNUSED
358 | ST=C | REPLACE ST BY EXPONENT OF C
398 | C=ST | REPLACE EXPONENT OF C BY ST
3D8 I C<OST X I EXCHANGE EXPONENT OF C AND ST

NOTE: ST (STATUS) CONSISTS OF FLAGS O THRU 7
OTHER FLAGS MUST BE SET AND CLEARED INDIVIDUALLY

TABLE 0.8: MISC. CLASS O INSTRUCTIONS (TYPE 8)

HEX CODE | MNEMONIC | NOTES

020 | Xa->G0 | CONVERT XQ TO GO BY POPPING STK
060 | POWOFF | PUT 41C IN STANDBY MODE (NOTE 1)
0A0 | SLCT P | SELECT P AS WORKING POINTER (R)
0E0 | SLCT 0 | SELECT @ AS WORKING POINTER (R)
120 | ?P=Q | SET CARRY IF POINTERS ARE EQUAL
160 | TLOWBAT | LOW BATTERY TEST (SET CARRY IF LOW BAT)
140 | A=B=C=0 | CLEAR REGISTERS AsB,C (ALL)
1EQ | GOTO ADR | LOAD PC FROM ADR FIELD OF C
220 | C=KEY KY | LOAD KY FIELD OF C FROM KEY BUFFER
260 | SETHEX | PLACE CPU IN HEX MODE
2A0 | SETDEC | PLACE CPU IN DECIMAL MODE
2EQ | DSFOFF | TURN OFF DISPLAY
320 | DSPTOG | TOGGLE DISPLAY MODE (ON <> OFF)
3460 Cc ! RETURN FROM SUB. IF CARRY SET

? RETURN FROM SUB. IF NO CARRY
JEO I RTN | UNCONDITION RETURN

NOTE 1! DOES NOT TURN OFF DISPLAY

TABLE 0.C: MISC. CLASS 0 INSTRUCTIONS (TYPE C)

030 | | UNuSEDT?
070 | N=C ALL | REPLACE N BY C (ALL)
0B0 | C=N ALL | REPLACE C BY N
0F0 | C{>N ALL | EXCHANGE C AND N
130 I LDI SEX | LOAD NEXT 10-BIT WORD INTO C
170 | PUSH ADR | PLACE ADR FIELD OF C ONTO STACK
1BO | POP ADR | POP STACK INTO ADR FIELD OF C
1F0 | | UNUSED ?7
230 | 60TO KEY | LOAD PC FROM KEY BUFFER
270 | RAM  SLCT | SET RAM ADDRESS
2B0 | | UNUSED??
2F0 | WRITE DATA | WRITE C TO DEVICE/RAM (ALL 56 BITS)
330 | FETCH S2X | USE ADR TO RETRIEVE ROM DATA
370 | C=C OR A | LOGICAL °OR*® OF C AND A
3BO | C=C AND A_ | LOGICAL °"AND° OF C AND A
JF0 | PRPH SLCT | SELECT PERIPHERAL SPECIFIED BY C (SX)
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MOTE: FR DENOTES THE CURRENTLY



00 BLOCK

0

201 NC GO
006 ->0180
285 NC GO
006 ->01AD
04E C=0 ALL
270 RAW SLCT
OF8 READ 3(X)
158 ¥=C ALL
398 C=ST X
056 C=0 XS
284 CLRF 7
308 CCST X
14C ?FSET 6
05B JNC 340
08C ?FSET 5
04B UNC 3409

00 BLOCK

B

083 JNC $410
070 N=C ALL
IFA C=CtC M
170 PUSH ADR
2/0 SETDEC
033 INC %406
0F0 CON ALL
0B8 READ 2(Y)
10 A=C ALL
361 NC XO
050 ->14D8
OF8 READ 3(X)
365 NC XQ
050 ->14n9
3C4 ST=0
0F0 CON ALL

01 BLOCK

0

26C FI 13
OIF JC $403
20C 7FSET 2
01B JNC 3403
391 7NC XQ
09C ->27E4
2CC ?FSET 13
19B JNC $433
act KEY
0A3 NC $414
220 C=KEY KY
03C RCR 3
056 C=0 XS
106 A=C SIX
130 LDI SIX
018 24 X

01 BLOCK

8

001 ?NC XO
100 ->4000
30S ?NC XQ
00C ->03F5
JCC ?KEY
10F JC 3424
130 LDI SEX
008 8 H
399 NC X0
09C ->27E6
20C ?FSET 2
3CF JC 8-07
3B8 READ 144d)
2IC RCR 2
358 ST=C X
00C ?FSET 3

rage 8

HPAICV SYSTEM ROMS 0:6 DIS-ASSEMBLER LISTINGS 3-AUG-81

i 2 3 4 3 6

0AC TFSET 4 28C FSET 7 09t ->2766 OICR= 3 098 C=6 OR,t 278 UNC 3-31
0IB NC $107 3A0 7NC RIN 299 "NC 60 023 NC 3404 OICR= J 098 NC 2413
JICR= 1 38D NC XO 004 ->02A4 219 NC XO 245 NC 60 2(B JMC 3-27
042 C=0 OR 008 ->023 2B5 NC 60 ->0286 -20091 XIN -28
270 RAN  SLCT 284 CLRF 7 096 ->254D 0AE AOC ALL 28C 7FSET 7 113 NC 3422
070 N=C ALL 39B NC $-0D 10D ?NC GO 358 §T=C X JA0 TNC RTN 0E3 MC sHIC
038 READ O(T) 276 C=C-1 XS (O9E ->2743 JCRCR 13 284 CLRF 7 008 WNC 3418
04B UNC $409 276 C=C-1 XS 015 NC GO 6=C EeR,+ 011 NC XO 148 NC 3429
0AE AOC ALL 219 INC XQ § ->230 1€2 C=CiC OR =2000 143 JNC  3¢
378 READ 13(c) 008 ->0286 0BD ?NC 60 01B JNC £403 38D NC XO 2B NC 2-2
0ICRCR 3 0AE ACC ALL 096 ->252F 1£2 C=C{C OR 008 ->02¢3 21B JNC 3-39
206 C=C+A SIX 358 ST=C X 202 C=C-1 RR 137 X 3426 §1=C 243 NC 3-38
070 N=C ALL FC RGR 13 sie C=C-1 ® 011 "NC XQ 10C ?FSET 8 pal JNC 33
1B? 7NC XO 058 6=C Ost RSHFC SIX 000 ->0004 ™C JC 3-36
038 ->146E OF3 JNC 341E 3CA RSHFC R<- OEE COB ALL 0BS ?NC 60 25B MC 3-35
OCE C=B ALL 199 NC GO 250 LDER- © JSC R= 12 0A2 ->282D 2BD NC 60

9 A B C D E

07C RCR 4 JEB UNC 3-03 OEE CB ALL 3AB WRIT 14(d) ODI UNC s+1A I7CRCR 6
130 LDI  S8X 30 RIN 1CB JNC $439 183 JHC 3430 3B8 READ 14(d) 338 ST=C X
014 20 T 305 7NC XQ 0AS NC XO 3B NC XQ 17C RCR 28C 7FSET 7
22CRCR 9 088 ->22F5 050 ->1429 1BC ->6FED 338 SI= 203 NC 3-28
J30 FETCH SIX O4F 79 0 OAE AOC ALL 184 CLRF 11  28C FSET 7 078 READ 1(2)
050 LDeR- 1 0AS NC XQ 3B8 READ 14(d) 163 JHC $42C 333 NC 3-14 OA8 WRIT 2(Y)
IBC RCR 11 050 ->1429 17C RCR 4 24C FSET 9 0A3 JNC $+14 O4E C=0 ALL
{EQ GOTO ADR OF0 CON ALL 358 ST=C X 261 "HC XO BO POP ADR 270 RAN  SLCT
3C8 CLRKEY 004 R= 10  OAE AOC ALL 000 ->0098 70 PUSH ADR 038 READ O(T)
3CC ?KEY 04F JC  3H09 28BC ?FSET 7 143 ANC 3428 3EO RIN 068 WRIT 1(2)
SF7 JC 3-02 0AS "NC XQ 347 JC $-0C 013 NC $402 OAT NC XO READ 3(X)
130 LDI SX =>1429 He ESET $ 000 NOP 050 ->1429 WRIT &(L)
008 8 H O0DA7%R= 10 JNC 3-14 OAS NC XO OEE COB COB ALL
3C8 CLRKEY 03F JC $407 144 CLRF 6 050 ->1429 0D4 R= 10  OE8 WRIT 3(X)
3CC 7KEY 0A8 WRIT 2(Y) 398 C=ST X OEE CCB ALL 033 UNC 3406 3B 7NC XQ
266 C=C-1 SIX OF0 CCN ALL  13CRCR 8 0D4 ?R= 10  3BB READ 14(d) 1BC ->4FED

1 2 3 4 9 8

366 TASC SEX 170 PUSH ADR 328 WRIT 12(b) OA3 UNC $414 O03B NC $407 248 SETF 9
321 7NC GO 338 READ 12(b) OIC R= 3 083 UNC 3410 038 READ O(T) 171 7NC XO
045 ->11C8 OCC ?FSET 10 270 RAM  SLCT 043 UNC $#0C 07C RCR 4 01C ->075C
130 LDI SEX 097 JC #412 038 READ O(T) 043 UNC $408 023 JNC $104 08C 7FSET J
087 135 G 104 CLRF 8 11B JNC 3423 023 NC 3404 038 READ O(T) O07F JC  $40F
366 TASC SEX 262 C=C-1 OR 22F C=Cii ALL 038 READ O(T) 108 SETF 8 00C 7FSET 3
02F JC $405 047 JC 3408 328 WRIT 12(b) J7C RCR 12 2IC RCR 2 023 NC 3404
211 INC Xa 328 WRIT 12(b) 1BC RCR 11 083 JRC #410 3BC FSET 0 189 TNC XO
00C ->0384 270 RAM  SLCT 330 FETCH SEX 038 READ O0(T) Q01B JNC *+03 014 ->0562
31D 7NC G0 Q7C RCR 4 OEB UNC 8#1D OFC RCR 10 JAD NC XO 033 NC 310A
002 ->00C7 130 LDI  S3X 133 JNC 8426 06B JNC  340D IBC ->4FEB 28C FSET 7
C8 CLRKEY 014 20 T  JB8 READ 14(d) 038 READ O(T) 130 LDI SIX 02B JNC $405
3CC 7KEY OFC RCR 10 398 C=ST X 13CRCR 8 006 & F 104 CLRF 8
0SC R= 4 1E0 GOTO ADR 3A8 WRIT 14(d) 033 JHC 310A 270 RAM SLCT 041 7NC XQ
05a C=0 MN 190 LDER- 6 JEO0 RIN 038 READ O(T) OFC RCR 10  0BO ->2C10
3D0 LDER- F 266 C=C-1 SIX 000 NOP RCR 6 1E0 GOTO ADR 023 JNC $404

9 A B c D E

309 NC XO 3B1 7NC XQ IDS ?NC XQ 088 SETF 5 07B JNC 340F 007 7 G6
01C ->07Fé 09C ->27eC 00C ->03F5 144 CLRF § 06 ACC SEX 270 RAM  SLCT
060 PONOFF 1A8 A=A-1 S8X 3CC ?KEY 284 CLRF 7 106 A=C SIX 399 7NC XQ
000 NOP JCB WNC $07 OIF XC $407 308 COST X 270 RAN  SLCT 09C ->27Eb
171 INC XO 309 ?NC_60 130 LDI  S8X 2IC RCR 2 038 READ O(T) 051 7NC XO
01C ->075C 01E ->07C2 00A 10 J 046 C=0 SEX 2EE ?CH0 ALL 084 ->2114
2EB UNC 8-23 220 C=KEY KY 399 ?NC XQ 17C RCR 6 04B JHC $409 O4E C0
159 NC Xa 0ICR= 3 09C ->27E6 JAB WRIT 14(d) 23E C:-C+1 HS 270 RAM SLCT
024 ->0956 1€2 C=C4C OR 20C ?FSET 2 2CA CLRF 13 387 JC  $-0A 261 7NC XQ
130 LDI SIX Q15 NC GO 2BB UNC 3-29 378 READ 13(c) OSE C=0 HS 000 ->0098
05 92 \ 32 ->0C05 3B8 READ 14(d) OEE COB ALL 2FQ WRITE DATA JCC ?KEY
106 A=C SEX 321 7NC GO JF NC XO 130 LDI  S3X OFC RCR 10  O04B JNC $409
3CC 7KEY 0456 ->11C8 00C ->03FC OBF 191 7 036C=0 XS 130 LDI S3X
04F JC 2409 001 ?NC XQ 17C RCR 6 10E AC ALL 146 A=AC SEX OCI 195 C
130 LDI SEX 100 ->4000 3p8 CST X 166 A=At1 SIX 38B JMC $-OF 106 A=C SIX
%0C 12 L  2E0 DSPOFF 304 CLRF 1 326 7A<B SEX 130 LDI SIX 220 C=KEY KY

PPC HP-41C ASSEMBLY LANGUAGE LISTINGS Number 2.

PPC
7

082 ->2CAF
151 "NC XQ
000 ->0054
23 INC
10E A=C
AC R= 2
330 LDER- D
316 M<C_ XS
283 C60
023 ->08AD
011 NC XO
00C ->0304
on aC
108 A=C
093 JNC
3C4 ST=0

5-24
ALL

ALL
ALL
3412

F

188 SETF 11
260 SETHEX
0A0 SLCT P
04E C=0 ALL
270 RAM SLCT
3B8 READ 14(d)

004 ->013B
171 INC XO
01C ->075C

7

0F8 READ 3(X)
099 INC XO
02C ->0B2S
24C FSET 9
03F JC 3407
130 LDI  S&X
051 81 @
266 C=C-1 SX
FB JNC 8-01
261 THC XO
000 ->0098
044 CLRF 4
OED TNC XO
004 ->013B
30C FSET |
0C7 JC  tii8

F

0ICRCR 3
JAC R= 1
Joa 7A8C  R<-
1FB UNC St3F
320 DSPT0G
IB8 READ 14(d)
iBC RCR 11

03C
3A8 WRIT 14(d)
280 DSPOFF



02 BLOCK

0 1 2

36D TNC XQ 366 PAC SIX 3B8 READ 14(d)
158 ->16DB 10F JC $421 358 ST=C X
329 DSPTOG 1BC RCR 11 OCC ?FSET 10
JO¢ NC GO 266 "1 SIX 3A0 NC RIN
OE ->07C2 270 SLCT 338 READ 12(b)
IC8 CLRKEY 038 READ 0(T) 046 C=0 SIX
JCC KEY 10 A= pL BC RCR 11
<60 SETHEX 28A C=-C-1 M_ 330 FETCH S8X
046 C=0 SIX 2FOQ WRITE DATA 2E6 ?°C80 SIX
JF0 PRPH SLCT 038 READ O(T) 360 PC RTN
270 RAM SLCT 2BA C=-C-1 M OCA CLRF 10
120 LDI Si 36E 7A8C ALL 378 READ 13(c)
169 361 i 0B? JC #416 Q3CRCR 3
106 A=C SIX 2F0 WRITE DATA OIC R= 3
378 READ 13(c) 046 C=0 SEX 042 C= eR
17C KCR  ¢& 270 RAM SLCT 10A A=C  R<-

02 BLOCK

e 9 A

17C RCE 6 IBC RCR 11  O4E C=0 ALL
On6 AC SIX 330 FETCH SIX 270 RAM  SLCT
13C RCR 8 0Bs AOC XS  3EO RIN
368 WRIT 13(c) 106 A=C SEX 262 C=C-1 @R
IS NC GO 3E0 RIN 328 WRIT 12(b)
004 =201FS 10C ?FSET 8 3E0 RTN
108 A=C ALL 06B JNC  *+0D 219 7NC XQ
2CC 7FSET 12 190 LDER- 4 008 ->0286
01F JC 3403 266 C-C-1 SIX OAE AMC ALL
04C 7FSET 4 328 WRIT 12(b) 35@ ST=C X
JA ?NC RTN 270 RAN SLCT 21C R= 2
736 READ 12(b) 038 READ O(T) 058 6=C @R,+
OCC ?FSET 10  J7C RCR 12 IF C=C4C XS
043 JHC #408 31C R= 1 2RD NC 60
22¢ C=C+1 ALL 10A A=C R<{- OBE --2FAF
I28 WRIT 12(b) CIC R= 3 244 CLRF 9

N13 BLOCK

¢ 1 2

045 C=0 Sx OCC ?FSET 10 JIC R= 1
FC RCR 13 183 UNC $430 OC AL
206 C=CtA SEX 338 READ 12(b) C=Ct1 H
JEC RTN IBC RCR 11 330 FETCH S&X
01C R= 1 23A C=CH1 H  OAE ACC ALL
08E B=A ALL OE COB 0AA ACCC R4-
OCE C=B ALL 1E2 C=C4C @R 23C RCR 2
2CC 7FSET 13 JC #IR 1BE A=A-1 MS
047 JC +408 OCE C=B ALL 3CB JNC 3-07
04C 7FSET 4 330 FETCH S8X 013 UNC  %402
037 JC  %4085 OBE B=A ALL 23C RCR 2
27¢ READ (0) 11A AC NM 2EA 7C#0 R<-
24C FSET 7 JIC RCR 1 JFI INC 3-02
”17 JC ¥402 27E C=C-1 MS 158 M=C ALL
158 K=C ALL 11E A=C HS OAE AMC ALL
TEC RIN 048 C=0 ALL OSE ATR ALL

17 BLOCK

P 9 A

JB8 READ 14(d) 3BB READ 14(d4) 385 7NC XO
358 ST=C X 158 €1=C X 1RC -»6FEL
088 SETF 5 17C RCR 6 219 ?NC XO
ODI UNC $41A 308 COST X 00C ->038E
2C4 CLRF 13 304 CLRF | 104 CLRF 8
JE READ 14(d) 3DB C<OST X 28C 7FSET 7
23C RCP 2 OFC RCR 10 IBB UNC 437
me ET=C X Jp8 CST X IB8 READ 14(d)
304 CLRF 1 384 CLRF 0 J58 ST=C X
19¢ C=S1T X 204 CLRF 2 304 CLRF 1
17°C RCR 12 IDB COST X OED 7NC XO
29 5T=C X J7C RCR 12 004 ->013P
304 CLRF 1 084 CLRF 3 2C4 CLFF 13
00 INC $405 398 C=ST X JEO KTN
149 *NC XO JAB WRIT 14(c, 1B) POP ADR
024 --0952 JEQ RTN 0A C=CtA M

3 4 3 6

0BD ?NC 60 204 CLRF 13  OAEC=0 ALL OC RCR 3
08E ->232F 344 CLRF 12  2F0 WRITE DATA 130 LDI  S&X
260 SETHEX 184 CLRF 11  2E0 DSPOFF OE 238 =n
140 A=B=C 0C4 CLRF 10 368 WRIT 13(c)
158 M=C 44 CLRF ¢ 3FO PRPH SLCT 05A C=0 M
070 N=C ALL 104 CLRF OA AOC ALL 22F C=C41 ALL
058 6=C erst 1B] "NC XO 270 RAN SLCT 328 WRIT 12(b)
358 ST=C X 070 ->1C4C 0AE ACC ALL 270 RAM SLCT
238 T1=ST 45 -  2F0 URITE DATA O4E C=0 ALL
170 PUSH ADR 309 ?NC XO 1A6 A=A-1 SEX OFC R= 5
170 PUSH ADR OIC -X07F6 3DB NC 3-05 310 LDeR- C
170 PUSH ADR 261 7NC XO 130 LDI Six 130 LD] Six
170 PUSH ADR 000 ->0098 OEF 239 o 020 32
0£0 SLCT @ 130 LDI SIX {3CRCR 8 348 WRIT 14(d)
CR 13 JFF 1023 § 130LDI SIX OQAEC=0 ALL
0A0 SLCT P 10E A=C ALL OFA 250 = 270 RAM  SLCT

B c D E

1F§ C=C#C XS OOF ->03EC OEE COB ALL IDS NC XO
043 UNC 3408 OAE AOC ALL O4E C=0 ALL 088 ->22F5
248 SETF 9 OBE B=A ALL 270 RAN SLCT 038 56 8
Fé C=C4C XS 510 LD] SEX 22 C=C+1 ALL 27 C=C-1 MS
2b JNC 3405 OIE 30 ~ 2ICRCR 2 27¢ C=C-1 MS

1F6 C=C4C XS 1Cé A=A-C SIX 186 A=A-B SIX 38% *C 60
360 7C RIN OIF JC 3407 JFI UNC 3-02 053 ->14E2
13D "NC 60 24C FSET 9 013 JNC 2402 106 A=C SX
002 ->004F OCI JNC 3418 1EE C=C4C ALL OSE C=0 MS
056 C= XS 130 LDI SIX 166 A=A+1 SIX 104 CLRF 8
28C FSET 7 0A 26 Z JF UNC 1-02 046 C=0  S&X
033 UNC 8406 1C6 A=A-C SBX OEE COB ALL 270 RAM  SLCT
284 CLRF 7 0A3 JNC #414 IBS READ 14(d) 356 ?A%0 XS
011 ?NC X0 06E A> ALL OAE AOC ALL 360 7C RTN
000 ->0004 130 LPI SEX 13D NC GO J7C RCR 12
381 NC 60 008 8 H 002 -X004F 16 A=A-1 SIX

3 4 5 é

0ICR= 3 3E0 RTN IBE A=A-1 HS OE AOB ALL
053 JNC S+0A 244 CLRF 9 0AF JC 3109 3JB8 READ 14(d)
OCE C=B ALL 1E2 C=C+C @R 158 M=C ALL 358 S§T=C X
23A C=C#1 MH 033 WNC «406 2E5 MC XO JEO RIN
330 FETCH S3X 149 NC XO 0R4 ->29B9 365 INC XQ
33C RCR 1 0A4 ->2952 308 COST X 1BC ->6FD9
046 C=0 SX J59 NC XO 178 C=M ALL SET 7
OFC RCR 10  0A4 ->29D6 3p8 COST X 018 JNC 3403
06E A2B ALL O1B UNC +03 23C RCR 2 2CC ?FSET 13
21a C=C4A MH 149 7NC X0 3BB JNC  %-09 3A0 NC RIN
23A C=C+1 HK  0A4 ->2952 325 INC Xa 104 CLRF 8
03C RCR 3 2E5 INC XO 050 ->14C9 248 SETF 9
0EA COB R<- 0A4 -)29B9 158 H=C ALL 041 7NC XO
338 READ 12(b) JIC RCR 1 0ICR= 3 0B0 ->2C10
0CA C=B  R<{- IIE A=C HS ODD 7NC XO 033 NC 2406
328 WRIT 12(b) O4E C:0 ALL 08C ->2337 36D NC XO

R C D E

J30 FETCH S8X 285 ?NC X@ 398 C=ST X 00C ->037E
266 7C40 SIX 020 ->0899 13C RCR 8 233 NC 3-3A
11B JNC 3423 35D 7NC XQ 3n8 WRIT 14(d) 130 LDI  SRX
0IC R= 3 1BC -»>6FD7 31D NC 60 0A7 167
050 LDeR- 1 185 NC XO 002 ->00C7 3C8 CLRKEY
1BC RCR 11 OIC -»0759 IB8 READ 14(d) 3CC 7KEY
0AE A<>C ALL 0AC 7FSET 4 358 ST=C X 2F9 NC GO
IC1 7NC XQ 275 *NC 60 084 CLRF 5 01E ->07BE
080 ->2CF0 02t ->0B9D 398 C=ST X 266 C=C-1 SX
0AE AC ALL 3BB READ 14(d) 17C RCR § 3DB JNC 2-05
34D NC XO 338 §T=C X 358 S1=C X 22D NC GO
014 ->05D3 0889 SETF 5 304 CLRF 1 0AA ->2ABB
3pD NC X@ 398 C=ST X JA JHC $-0C 38D ?NC XO
OAC -»2PF7 17C RCR  § 041 NC XO 008 ->02E3
149 NC XO 358 §T=C » 0B) -:2C10 26 C40 XS
024 --0952 I08 SETF 1 IFS NC X0@ 81 °C GO

PPC HP-41C ASSEMBLY [LANGUAGE LISTINGS NIIMBER 2.

29C R=
090 LDER-
310 LDeR-
05C R=
110 LDER-
210 LDER
348 WRIT 14(d)
088 SETF 5
130 LDI SIX
06 6 F
399 WNC XO
09C ->27t46
130 LI SIX
169 361 i

SiX106 A=C
378 READ 13(c)

[
-
-
F
F
Y
o
]
S
E
N
]

047 JC 3408

1A6 A=A-1 SIX
027 JC 3404
XC RCR 13
1A6 A=A-1 SX
34B JNC 3-17
23C RCR 2
JED ?NC XO
008 ->02FB

SiX
19¢
51x
Six
58x

1E6 C=C4C
146 A=A4C

7

1BC wide

1F9 7NC XO
00C ->037¢
38C FSET 0
02F JC 8405
13CRCR 8
358 ST=C X
20C 7FSET 2
167 JL HX
265 TNC XO

S8X
270 RAN SLCT

270 RAN SLCT
3F0 PRPH SLCT
0B8 READ 2(Y}
015 7NC GO
00A -.-0205
046 C=0 SIX
IA8 WRIT §4(d)
309 *NC GO
0BA -:2EC2

PACE 9



04 BLOCK

0

08B JUNC
0A3 INC
0AB INC
0DB JNC
0B3 JNC
0AB UNC
0A3 INC
098 JUNC
093 JNC
0FB JNC
1A3 JNC
0F3 UNC
103 UNC
128 NC
123 NC
JC? NC GO

04 BLOCK

8

JAL ?NC XQ
014 ->05E8
30C ?FSET 1
IBD 7NC XO
0AC ->2BF7
25D 7NC GO
01E ->0797
130 LPI SIX
070 112 »
J06 7A<C SIX
0C7 XX x18
366 708C SIX
088 UNC  3t11
130 LPI SEX
74 116
Jb AC SEX

05 BLOCK

0

130 LPI SX
107 263 G6
JE8 WRIT 15(e)
1BA A=A-1 N
2F JC 3-23
06E ADB ALL
149 NC XO
024 ->0952
0ICR= 3
20C FSET 2
020 °C XQ
OBS ->2D0B
20C ?FSET 2

06E AR ALL

05 BLOCK

8

3A1 NC XO
014 -05E8
209 ?NC GO
012 ->0482
130 LDI SEX
020 32
JE WRIT 15(e)
149 7NC X0
024 ->0952
JB8 READ 14(d)
108 A=C ALL
141 7NC X0
0Ad ->2950
01D ?NC XQ
0B4 ->2D07
JICR= 1

PAGE 10

1 2 3 4 3 é

012 ->04F2 002 A=0 ER 065 7NC GO 306 M<C SIX O1B UNC 3403 106 A=C SX
130 LDI  S3x 084 B=A SIX 016 ->051% 129 °C 60 130 LDI  S58X 3B? 7WC XQ
OCF 207 0 1064A=C SX 3CR= 0 0BF ->2F44 D0 208 P OIC -X07F6
1A6 A=A-1 SIX 31D 7NC XQ 002A=0 ER 130LDI SIX 32D *NC XQ 0Aé AOC SIX
063 JNC 3+0C 014 -X03C7 31D INC XQ ORE 174 . 014 ->05CB 308 COST X
283 7NC 60 066 ACB SEX 014 -X05C7 306 TA<C SIX 093 MC 3412 28C FSET 7
012 ->044AD 384 CLRF 0 011 NC XQ 0AF JC $415 388 SETF 0 073 JNC 340

LBI Six 1E3 JNC &43C 0B4 ->2D04 019 7NC XO 130 LDI SIX CLRF 7
090 144 P 173 NC 3i2E 01D ?NC XQ 0B4 ->2D06 09C 136 \ 308 COST X
03B JNC $407 130 LDI SX 0B4 ->2D07 3D8 COST X 306 ?7A<C SIX 384 CLRF
1D NC XQ 000 208 P  3D8 COST X 309 ?NC XQ 013 JNC 3402 0E6 COB SEX

014 ->05C7 343 NC 3-18 284 CLRF 7 01C ->07F6 384 CLRF 0 3BD TNC XQ
209 INC 130 LDI Six 308 COST X 28C ?FSET 7 31D ™NC Xa 01C ->07EF
012 ->0482 206 “  11B NC $423 023 NC $104 014 -X05C7 0 9
130 LDI SEX 306 TAC SEX 130 LDI S8X 130 LDI S3X Of1 NC XQ 00E 14 N
091 145 0 163 JNC 342C 0A8 168 (  OEO 224 * OBA ->2D0A 204 516 D

9 A B c D E

003 UNC $+1A JEB WRIT 15(e) 1ICB UNC $439 38 COST X 0D0 LDeR- 3 297K $x
J06 7A<C SIX 30B JNC 8-1F 13B UNC $#27 3JEB WRIT 15(e) 2ES5 TNC XO 10C FSET 8
098 JNC  $+13 130 UDI SEX 130 LDI SEX 08B JNC $i1i1 014 ->05B9 028 MC 3403
130 LDI Six 065 101 e O14 26 I 226 C=Cil SIX O11 *NC XQ 130 LDI  StX
071 113 a JDB JNC 3-05 304 ?ACC SIX 346 7A4%C SIX 0BA ->2D04 OfF 31
246 C=A-C SEX 130 LDI SIX OCF JC $419 037 JC 3406 OE AB ALL 2E5 NC XO
JC RCR 1 074 122 z 366 TA¥C SIX 2DD 7NC XO 056 C=0 XS 014 ->05B9
130 LDI SIX 246 C=A-C SEX 067 JC  3+0C 014 ->(SB7 106 A=C  StX 209 TNC GO
01a 26 Z 236 C=C+1 XS JB8 READ 14(d) 130 LDI SIX 3B? NC XO 012 ->0482
27 C=C-1 MS 3BB JNC 2-09 3DB COST X 05 5 E  0IC -X07Fé JES LSHFA SIX
037 JC #406 130 LDI SEX 148 SETF 6 03B JNC $407 130 LBI StX 016 A=0 XS
266 C=C-1 SIX 068 104 h ISCR= § 130 LI StX 01D 29 1 31D NC XQ

JNC 8-03 3J9B UNC 83-00 0A2AOC OR 020 45 - JICR= 1 014 ->05C7
130 LDI SH 130 LDI SEX 1E2 C=C+C OR 023 UNC ¢404 362 7A#C OR 011 TNC XO
0 "2 010 29 1 017 JC $402 OAS AOC SIX OIF JC 3403 Q0BA ->2D04
246 C=A-C tx 306 ?A<C SEX 288 SETF 7 JCR= | 306 7A<C SIX O6E AOOB ALL

1 2 3 4 5 6

106 A=C SEX 3B9 ?NC XQ 3C3 NC GO 130 LDI SIX 2€2 7C40 OR JE3 UNC 3-04
ID9 NC XO 01C ->07Fé 012 ->04F1 044 468 D 013 JMC 8402 244 CLRF 9
01C ->07Fé JICR= 1 0AA AOC R¢- JE WRIT 15(e) 3A8 WRIT 14(d) 104 CLRF 8
06 AOC SIX 162 A=Atl ER 262 C=C-1 OR 249 TNC X@ 130 LPI SIX 304 CLRF 1
175 NC XQ 073 INC 3#0E 358 ST=C X 014 ->05%4 060 96 * IBA CLRF 0
0B0 ->2C3D 130 LDI_ S8X 130 LDI SEX 106 A=C SIX JAB WRIT 14(d) 149 7NC XQ
269 NC XQ 207 0 0 192 @ QIEA=0 MNS 320 DSPTO6 024 ->0952
014 ->05BA 32D NC XQ 32D NC XO 309 7NC XO 304 CLRF 1 22D INC XQ
358 JNC 3-15 014 ->05CB 014 ->03CB 01C ->07F6 153 JNC  342n 0A8 ->2A8B
06E AOB ALL 149 7NC XO OCC 7FSET 10  3Af NC XO 130 LBI SEX 106 A<C SX
33D INC XO 024 -30952 OEF JC 8+1D 014 ->05E8 200 H 085 B=A SIX
0A4 ->29CF 06E ACB ALL 08C ?FSET 5 130 LDI SIX 248 SETF 9 34C 7FSET 12
01D NC XO 33D NC Xa 0B JNC $#1B 020 32 3C8 CLRKEY 02B NC 3405
0B4 ->2007 0A4 ->29CF 2E0 DSPOFF JEB WRIT 15(e) 3ICC 7KEY 1AD NC XO
OBE B=A ALL OSE ACB ALL 3B8 READ 14(d) JF8 READ 15(e) 3A0 INC R 070 ->1C6B
106 A=C SIX 1AE A=A-1 ALL 3JBB READ 14(d) IC R= 0 266 C=C-1 S3X 043 47 C

9 A B c D E

EA CHO R<- 220 S544 366 7A8C SIX 3A8 WRIT 14(d) OICR= 3 308 COST X
JE3 JNC 5-04 149 NC XO 01B JNC 3403 056 C=0 XS 050 LDER- 1 JE8 WRIT 13(e)
08t B=A ALL 024 ->0952 0AE AOC ALL 366 7A8C SIX IBC RCR 11  10C FSET 8
036 C=0 XS 378 READ 13(c) 3A3 JNC 3-0C 3A0 7NC RIN 108 SETF 8 JF JC 3-0F
106 A=C SIX O0SAC=0 MN O0AE ACC ALL 308 SETF 1 274 C=C-1 ¥ 130 LDI  S&X
23C RCR 2 AC ALL OIC RCR 3 379 NC 60 330 FETCH Six 020 32
130 LDI SIX 043 UNC $408 3EO RTN 082 ->2CDE C=0 JE8 WRIT 15(e)
040 64 @ 266 C=C-1 SIX 130 LDI SEX 3D% ?WC XO 3p8 COST X JEO RTN
OFCRCR 10 | pe ALL 32 01C ->07F6 14C FSET 4 09E B=A NS
1E0 GOTO ADR 270 R SLCT 0 2Mme 0A4 ACCC SEX 0IB JHC 8403 OQ4E C=0 ALL
3BD ?NC XO 038 Reap 0(T) 30C Ti 106 A=C SIX 236 C=CH1 XS 2A0 SETDEC
oe ATF 2EE C40 ALL 037 jie $40A 23C RCR 2 144 CLRF § 06 AOC SIX

07 1m Aen 00m oldie TE MCpe CRC 2
00s 1 t 13 LbI SIX 106 A=C SIX he rch 9 104 he 5 3% C=C#t SX
007 0CO 192 @  3FB READ {S(e) 330 FETCH SIX 284 CLRF 7 266 C=C-1 SIX

PPC HP-41C ASSEMBLY LANGUAGE LISTINGS Number 2.

7

200 NC XQ
014 ->05B7
066 AOB SEX
013 NC $403
308 COST X
106 A=C SIX
016 A=0 XS
130 LB] SIX
066 102 ¢
306 M<C SLX
058 NC  $40D

3402
I7E A=At1 MS

F

106 A=C
104 CLRF 8
204 CLRF 2
OCC FSET 10
013 JNC 3402
208 SETF 2
JICR= 1
002 A=0 OR
0A8 AOC SX
05AC=0 M
056 C=0 XS
IBC RCR 11
1a AC HM
309 NC XO
01C ->07F6
3b8 READ 14(d)

24

7

093 JNC
3C1 NC XO
080 ->2CF0
0iE A=0

312

TNC XO
01C ->07F6

F

{EE C=CtC
{EE C=CiC
1EE



05 ELOCK

0

DAE ASC ALL
JC RCR 13
228 C=C41 ALL
26 C-C-1 ALL
J0E C=C+A ALL
260 SETHEX
2DE B40 MS
077 J 140
0C R= 12
110 LDER- 4
1IE AC MS
27C RCR 4
XE C40 NS
07F JC $40F
2FC RCR 13
IPE A=A-1 MS

0s BLOCK

8

(38 ->224E
JES C80
309 ?NC GO
052 -»14C2
205 ?NC XQ
088 -:2235
23E C=C+1 NMS
307 JL 8-06
J4D NC GO
pb --2903
125 *NC X0
21C -1-0749
Ip9 NC X0
21C -»07F¢
130 LDI
nm 32

97 BLOCK

0

24C -22B8O
¢OC FSET 3

321

S1X

Sty

291 i; G0
VIE -»0FA4
070 N=C
201 NC XO
020 ->-0800
003 INC 104A
AE ACC ALL
ine CON ALL

ALL

28
pn

=At] XS
Atl XS
“Atl XS

h!

1
!
17
l
)~~

3

J
3

7
pC RC

05
iEE C:
I3C RC
75 C0 XS
1EE C=C4C ALL
ILL C=C+C ALL
14E A=A4C ALL
130 LPI SX

a
o
M
m
o
-
O
o
o
C
o

D
O
O

D
V
D
D
>
T
>
I
>
D
D

1 2 J 4 5 6 7

EH HS ICR 0 108 SETF 8 362 WMC eR IDS TNC XO 0A0 SLCT P 330 FETCH SX
OOF JC #40B BE A=A-1 HS OAE AOC ALL 093 UNC 8412 07C -XIFFS 130 LPI  S8X 276 C=C-1 XS
HC RCR 13 340 7C RIN 158 H=C ALL 062ACB ER III NC 2-14 045 469 E FX 3-03
IBE A=A-1 MS 130 LDI SEX 2FE 7C40 NS JES NC XO JE? TNC XO 305 NC XO 276 C=C-1 XS
043 NC #408 003 3 C 3CD? Xa 07C ->1FFA 07C ->1FFA 07C ->1FFS pF JC 3-05
07 AP NS 22C ROR 13 07D -XFF3 0E0 SLCT 0 0£0 SLCT 0 198 C=M ALL 276 C=C-1 XS
09%t B=A MS JE8 WRIT 15(e) OEO SLCT OQ 0C2C-B OR 3D4 R=R-1 26 M0 XS 017 JC 3402
1BE A=A-1 MS JDJ UNC 3-06 IC R= 12 1E2C=C4C BR 214 R= 2 3CD *C 348 SETF 12
OIF JC $403 046 C=0 SIX OEO0 SLCT @ 023 JNC 3404 303 JNC 3-20 07D ->1FF3 03C RCR
33C 1 270 RAM  SLCT 2D4 "R= 13 130 LDI S&X 10C 7FSET 8 278 WNC 3-31 10A A=C  R<-
JEB UNC 3-03 OCE C= ALL 360 ?C RTN 02C 44 ,  3A0 TNC RTN QICR= 3 JE0 RTN
07e ACR MS 1ED NC XO 0D0 LDER- 3 IB JNC 3403 3JICR- | 338 READ 124b) OCC PFSET 10
JICRCR 1 28 ->0A7B JDC R=Rt1 130 LPI Six 198 C=M ALL IBCRCR 11  OIB JNC 3403
114 AC MH 104 CLRF 8 062 A0B OR 026 46 . 262 7080 OR 344 CLRF 12 AOC R&-
09EB=A NS O14 7R= 3 302 7a<C eR  3D4 R=R-1 017 JC 3402 013 UNC $402 373 INC 3-12
XCRCR 13 012 UNC #402 0D7 JC $414 OAO SLCT P 304 R=R-1 274 C=C-1 ¥ 139 NC XO

9 A B c D E F

SEQ WRIT 15(e) 3D9 7NC XO 0D0 LDER- 3 10C ?FSET 8 306 %A<C SEX OFCRCR 10 081 97 a
113 NC X0 01C ->07F6 226 C=C41 SIX O1B JNC #403 OF3 JHC *41E 10E A=C ALL 306 ?A<C SIX
038 ->0E4S 378 NC 3-11 JE8 WRIT 15(e) 2E2 7C40 @R 130 LDI SEX 0466 ACB SEX 3460 ?C RIN
000 NOP 130 LMI SEX 106 A<C SEX 017 JC 3402 025 37 I 281 "NC 60 130 LDI SIX
14C 7FSET 6 0C3 195 C 130 LDI SIX 222 C=C{1 @R 206 C=CHA SIX (3A ->0EA0 066 102 ¢
073 INC $40E 10E A=C ALL 034 52 4  3JEB WRIT 15(e) 2FCRCR 13 130 LDI SEX 304 ?PA<C SIX
0B) C=N ALL 220 C=KEY KY 104 CLRF 8 166 A=At] SEX OE6 COB SIX OCD 205 &  3A0 °NC RIN
1E2 C=C+C @R_ 03C RCR 346 748C SEX 1F1 NC 60 JC R= 1 36h A6C  R¢- 130 LD] SEX
02F JC #405 308 ?A<C R{- 017 JC 3402 034 ->0EC 10A A=C R¢- 02F JC 8805 O14 26 2
130 LD] Six 023 JNC +104 108 SETF 8 10E A=C ALL 130 LDI SEX 33C RCR 1 20B WC 3-25
020 45 265 TNC X0 0B0 C=N ALL i LbI SIX OIE 30 ~ 23 C=C¢1 MS OBO C=N ALL
JEG WRIT 15(e) 020 ->0899 3C6 RSHFC StX 69 A 36h MMC R¢- 23k C=C41 MS IC RCR 1
013 INC #402 32B NC %-1B 106 A=C  S3X 306 TAC SIX 023 UNC 8404 3A3 NC 1-0C 10E A=C ALL
JB8 READ 14(d) OAE C=0 ALL 3Cé RSHFC SX 340 ?C RIN 266 C=C-1 S5I1X 066 AB SIX 166 A=At1 SIX
395 TNC XO 220 C=KEY KY JICR= | 130 LPI SIX 36A PASC R<- 3EO RIN 304 CLRF 1
07C ->1FES 03C RCR 3 0D0 LDER- 3 0B 75 K 037 JC #406 130 LDI SEX 201 NC XO

1 2 J 4 9 6 7

00C TFSET 3 01C ->07E8 04E C=0 ALL 268 WRIT 9(@) 3D9 NC XO 04 C=0 ALL 16 A=AH1 ALL
027 JC #404 1F9 NC 60 070 N=C ALL 130 LDI  S3X OIC -X07F¢ JF0 PRPH SLCT 23C RCR 2
0B0 C=N ALL 03E -MF7E 2E5 NC X@ 01E 30 = 178 READ 5(M¥) 270 RAM SLCT 358 ST=C X
2B1 NC GO 158 H=C ALL 0A4 ->29B9 J7C RCR 12 3D8 COST X IB8 READ 14(d) 3BC 7FSET 0
03t ->0FAC 39D 7NC XO 308 COST X 3A1 NC XO 284 CLRF 7 358 ST=C_ X 023 JNC 8104
208 SETF 2 1BC ->6FE7 BO C=N ALL 0iC ->07E8 COST 20C FSET 13 130 LDI SIX
18B JNC #431 198 C=M ALL  3DB COST X CLRF 2 2F0 WRITE DATA OIF JC $403 080 128 @
3C1 NC XO 01C R= CRCR 2 IFS "NC 60 MWC 00C ?FSET 3 146 A=A$C SIX
0B0 ->2CFO 11D ?NC XQ 1BE A=A-1 MS O03E -X0F7D 026 ->0952 01B JNC  *403 OAC ?FSET 4
1B1 7NC XQ 088 ->2247 3C3 JNC  *-08 3B8 READ 14(d) 241 TNC X@ 166 A=At1 SEX 02F JC 3405
0BC -2F6C XC RCR 13 325 NC XO JIC RCR 1 00C ->0390 166 A=At1 SIX 08C ?FSET S
149 7NC X0 11E A=C MS 050 ->14C9 308 CCST X JAB WRIT 14(d) 14C ?FSET 6 023 JNC 3404
024 --0952 IBE A=A-1 MS 070 N=C ALL 044 CLRF 4 130 LDI SEX 017 JC $#02 176 A=A+1 XS
244 CLRF 9 IBE A=A-1 MS 046 C=0 SIX 3DB COST X 080 128 @ 016 A=0 XS 176 A=At1 XS
0B0 C=N ALL 2DD ?NC XO 270 RAM  SLCT 2FC RCR 13 0A6 AOC SIX 28C ?FSET 7 176 A=At1 XS
Jal TNC XO 0A4 -;-29B7 OBO C=N ALL 3AB WRIT 14(d) JES LSHFA SEX 013 JUNC 3402 OBC RCR §

9 A R C D E F

010 16 FPF 20D 7C GO 1B1 7NC XO 165 NC XO 304 CLRF 1 002 ->00F0 330 FETCH SiX
270 RAN SLCT 02F ->0BB7 070 -1C6C 01C ->0759 3B8 READ 14(d) O4E C=0 ALL JEB WRIT 15(e)
130 LDI SIX 258 ST=C X 043 67 C 208 SETF 13 398 C=ST X 228 WRIT 8(P) 234A C=Ci1 X
OFD 253 )}  00C 7FSET 3 04B JNC 3409 3F8 READ 15(e) 3A8 WRIT 14(d) EB WRIT 7(D) 2Fé C40 XS
3F0 Fre SLCT 028 JUNC $405 3JF8 READ 15(e) 044 C=0 SIX 159 NC XQ 1A8 WRIT &(N) 3JE3 JHC 3-04
0AE A ALL 130 LDI  S3X 2£6 7C#0  S8X 266 C=C-1 SIX 024 ->0956 098 €~6_ @€R,+ EO GOTO ADR
2F0 Wite DATA 084 132 D OIF JC #403 3EB WRIT 15(e) 08C ?FSET S 168 WRIT S5(M) 130 LDI  S3X
046 C=0 SIX 24D 7NC GO 226 C=C+1 SIX IBS READ 14(d) 047 JC 2408 3EOQ RIN 010 16 Ff
JF0 PRPH SLCT 032 ->0C93 JEB WRIT 15(e) 358 ST=C X 3C1 NC XQ FC RCR 13 270 RAM  SLCI
270 RAM SLCT 30C ?FSET 1 165 NC XQ 1F6 C=C+C XS OBO ->2CF0 OSC R= 4 130 LDI SIX
JB8 READ 14(d) 3DF JC 3-05 014 ->0559 1IF6 C=C+C XS 130 LDI SX 10AA=C R<- OFD 253 )
358 §T=C ¥ 389 7NC XO 24C FSET 9 02R JNC #405 028 46 .  2B8 READ 10(4) IFO PRPH SLC!
JEC RTN 00C ->03E2 319 7NC X@ I9D TNC Xa JAB WRIT 14(d) OAA A{XC R<- JEO RIN
17C RCk  & JAC 7FSET 12 038 -0ECH 1BC -M6FE7 149 NC X0 2A8 WRIT 10(4) NOP
308 CST J 033 JNC $406 37D “NC XO 241 NC X0 024 ->0952 3E0 RTN 000 NOP
I0C “FSET 1 104 CLFF 8 1EC -6FDF 00C -:03°0 3C1 ?NC GO 1RO FOP ADR 000 NOF
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08 BLOCK

0

05AC=0 HN
1EE C=CiC ALL
1EE C=CiC ALL
XC RCR 13
JC6 RSHFC SX
1E6 C=CiC SIX
1E6 C=C+C SIX
3C6 RSHFC S3X
03C RCR 3
106 A=C SIX
{BC RCR 11
15C R= 6
0EA COB R¢-
054 C0 MH
150 LDeR- 5
ISCR= 6

08 BLOCK

8

208 SETF 2
$426

123 INC
278 READ 9(0)
10E A=C ALL
036 C=0 XS
2CR= 2
356 7A¥0 XS
017 JC 8402
350 LDER- D
0DB JN
J7E 7A§C
063 JNC  840C
JEE LSHFA ALL
J7E AC MS

09 BLOCK

0

J0C 7FSET 1
047 JL 3408
014 7R=
037 JC
3D4 R=R-1

I8C 7FSET 0
058 JNC  :i0B
1BE A=A-1 MS
0fF JC 1403
INC R=Rt1

3-03JEB JNC
08C ?FSET 5

09 BLOCK

8

278 C=C-1 NS
107 JC $420
1A6 A=A-1 SIX
JFA LSHFA M
303 INC 3-06
OLE A=0 MS
3BB JNC 3-09

027 XK

#18 0
Ss

1

330 FETCH S3X
366 HEC SIX
023 JNC $104
222 C=C+1
JEI NC 2-04
SEO RTN
23A C=Ct1 N
0C6 C=B SX
10E A=C ALL
330 FETCH SEX
226 C=C+1 SIX
306 A<C SX
0C3 JNC 1118

2

0SAC=0 NM
1BC RCR 11
21A C=CiA N
330 FETCH SiX
iFC=C+C XS
iF C=C+C XS
23C RCR

234 C=C+1 M
330 FETCH Su

0A6 AOL SIX 31C R=
1E6 C=C4C SX
174 A=Atl N

9

04B NC 3409
JC R= 0
278 READ 9(0Q)

208
266 C=C-1 SX
FB INC 2-01
320 DSPTOG
JEO RTN

i

01B UNC 3403
{D0 LDER- 7
013 JNC

3DC R=R+1
04C ?FSET 4
098 JNC
2D4 R=
07F XC
11E A=C
1BE A=A-1
02F JX
334 m=

HOF
HS
MS

$405

9

0AE AOC ALL
30C FSET 1
083 JNC $410
0AS ?NC X0
050 ->1429
0EB WRIT 3(X)
354 R= 12
067 JC
10C PFSET 8

166 A=At1 SIX JAD 7C 60
JEB UNC 3-03
JEI UNC 2-04
01E A=0 NS
20C FSET 2
013 INC $402
1BE A=A-1 MS

PAGE 12

023 ->08£B
355 INC XQ
1BC -D4FDS

31D NC GO

3 $402 3D0 L
$106 JDO LDER- F

3413
13 0

$40C 3

104 A=C
03C RCR 3

R¢-

Ms
mR
(a
eR
(0)
8(P)

3
8(P)

002 ->00C7
04E C=0 AL
0E8 WRIT 3(X)
260 SETHEX
JEO RTN
278 READ 9(Q)
0E0 SLCT 0

$102

222 C=C+1 eR

PPC HP-41C ASSEMBLY LANGUAGE LISTINGS Number 2.
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154 A=AHC
1B0 POP
234 C=CHl
1E0 60TO

3 MC
104 CLRF

108 SETF
013 JNC
104 CLRF
04E C=0
26E C=C-1
056 C=0
2DC R=
290 LDER-
268 WRIT
28D 7NC XQ

N
ADR
A

ADR
274 C=C-1 :

8(P)

>
o
n
—

12

8
3402
8
ALL
ALL
Xs
13
A
9(Q)

088 ->2EA3
3B8 READ 1
358 ST=C

142 A=A-1
222 C=CH1

B

028 JNC
L 262 C=C-1

1BE A=A-1
3DC R=Rt1
30B JNC
30C TFSET
083 JNC
214 R=
047 X
042 C=0
22 C40
01F JC
204 CLRF
004 CLRF
3D0 LDeR- F
10B UNC

4(d)

er

3405
eR
NS

3-05

+10
2
$408
eR
P-0

$403
2
3

3731

+ J7E 704C

193 NC 3432
SEE LSHFA ALL
30C 7FSET 1
231 C60
023 ->088C

NS
0DB JNC
SEE LSHFA
37t MIC
043 JUNC

HS
$414

c

08C ->23B2
289 NC 60

188 SETF 11
04E C=0 ALL
OES WRIT 3(X)
10C ?FSET 8
1BD "NC 60
08S ->2077
141 NC XO

149 NC XO

4

023 JNC $104
00A A=0  R<¢-
142 A=A-1 ER
050 LDeR- 1
0ICR= 3
3E0 RTN
016 A=0
J9CR= 0
JEO RTN
302 RSHFC P-0
3D2 RSHFC P-0
068 WRIT 1(2)

XS

302 P
028 WRIT O(T)

C

276 C=C-1 X§
276 C=C-1 XS
013 NC $102
304 CLRF 1
056 C=0
0DB UNC
204 R= 13
05F CX  140B
38C 7FSET 0
0F J

XS
$41B

$407

353 JC 2-16

$41B 38C Ff
ALL 027 KX $104

278 READ 9(Q)
27E CC-1 MS

064 AOB  R<-
JICR= 1
10a AC  R<-
130 LDI SX
1b 29 1)
362 AC
03F X
J0A ?7A<C
02B JNC

eR
3407
R¢-

£405

3

04E C=0

178 READ S(N)
3b8 COST X

2F0 WRITE DATA
JAB NC -0B

-0 278 READ J
01C R=

D

384 CLRF 0
083 MC 2410
3B8 READ 14(d)
358 ST=C X
00C ?FSET 3
02B JNC #405
211 NC XO
00C ->0390
JFD NC GO
084 ->22FF
04E C=0 ALL
0E8 WRIT 3(X)
020 X@->GO
130 LDI SX
077 119 w
JEO RTN

é

248 WRIT 9(Q)
281

17 J 438

E

0AE AOC ALL
JIC R= 0
058 G=C eR,¢
363 WNC 1-14
06E ACB ALL
31D NC x0
0/4 ->29C7
0D TNC XQ
08C ->2337
3C1 NC 60
002 ->00F0

3-07
238 READ 8(P)

6

222 C=Ct1 MR
$403

5405
3C6 RSHFC SX
3DC R=R+1
214 R= 2
3DB JNC 3-05
240 SETDEC
356 M40 XS

E

268 WRIT 9D)
29D THC GO
022 ->0847
244 CLRF 9
178 READ 5(M)
JIC R= 1
2EA C0 R<-
131 ™C GO
0B5 ->2D4AC
10E A=C_ ALL
1B8 READ &(N)

23C RR 2
168 WRIT 5(N)
1F8 READ 7(0)

7

04E C=0 AU
26E C=C-1 ALL
056 C=0 XS
AC R= 13
230 LDER- ¢
050 LDER- 1
008 SETF 3
178 MC HF

ALL  30C 7FSET l
0SF XX
10C FSET 8
OIF JC 8403
0

OIF J $403

F

{BC RCR 11
358 ST=C X
278 READ 9(G)
106 A=C ALL
309 7NC XQ
01C ->07F6
3E9 TNC XO

3BB JNC
1A2 A=A-1 @R

7

013 NC 3402
286 C=0-C SIX
10€ A=C ALL
20C R: 13
230 LDOR- 9
0BE AOC MS
IDE A=A-C HS
077 X  3Ht

JE3 JUNC
146 A=A-1 SIX
342 M80 OR
06F JC 40D

R¢-
ALL

23 RR 2
&(N)
8(P)
R(-
ALL

2
7(0)
8(pP)
8
R¢-
10
8(P)
9(@)

HE CH MS



0A BLOCK

0 1 2 3 4 5 é 7

138 JNC 8427 144 CLRF 4 01C ->07F6 2 RR 2 20C FSET 7 OSB NC $10B 336 80 XS 284 CLRF 7
109 NC XO 284 CLRF 7 0as AOC SIX 338 ST=C X 063 NC 340C 10E A=C ALL JEI NC 3-04 076 AOB XS
0B8 ->2£42 308 COST X 3E8 WRIT 15(e) 106 A=C SIX IDC R=R1 00A A=0 R¢- 046 C=0 SIX 22B JNC 3-3B
38 READ 14(d) 106 A=C SEX 353 JNC 3-16 OFB READ 3(X) 354 "= 12 106 A-C SIX 3A3 MC 3-0C 10C 'FSET 8
3p8 COST X 130 LPI SEX 3D? NC XO 104 CLRF IF XC 8423 3JICR= | 28C FSET 7 4B WNC 3-17
14C FSET 6 020 32 01C -)07Fé 2/0 SETDEC 166 A=At1 SEX 22A C=C+1 R(- 343 MC 3-18 006 A=0 SIX
057 JC 340A 366 AEC SIX 323 UNC 3-1C 096 B=A XS JNC 3-04 O4F JC 3409 JIB JNC 8-10 J9CR= 0
28C FSET 7 057 JC  *10A 108 SETF 8 I5CR= 12 OIZI INC 8106 O0E A<0 ALL 166 A=At1 SIX 1A2 A=A-1 @R
047 JC 3408 046 C=0 SIX 041 TNC XO 214 R= 2 3D4 R=R-1 17€ A=At1 MS 023 JNC 2404 306 MCC SX
3D8 CST X SFO PRPH SLCT 0BO ->2C10 127 X #424 214 R= 2 RSHFA ALL 09A B=A Xx -09
ODE C=B NS 270 RAM SLCT OCE C= ALL 3D4 R=R-1 14F JC 3429 19CR= 11 13AA=AIB MN 31B NC 12-1D
238 C=Ci1 MS 238 READ B(P) 16D ?NC XO Bé A=A-1 XS 1Aé A=A-1 SIX asd R&- H % $-14 OB ALL
OFE COB HS 056 C=0 XS OBS ->2E3B JC 3-04 JC 3-04 0BAAOC MW FSET
131 "NC 366 TASC SIX 319 NC 60 108 A<C ALL 028 B=0 ALL 260 SETHEX 01F JC $403 28D TNC XO
0B8 ->2E4C 037 IC 3406 002 ->00C4 2F6 EO XS 0BA B=A  R<(- JEQO RTM 04E C=0 ALL 088 ->2EAl
OF3 JNC $H1E 3D? "NC XO 3B8 READ 14(d) 12B JHC $425 13AA=AtB HN OAE AOC ALL 373 NC 3-12 OCE C=B ALL

0A BLOCK

8 9 A B c Dp t F

108 SETF 8 01B JNC 3403 226 C=C#1 SEX 047 JC 3408 3DC R=Rt1 035 NC XO 106 A=C SIX IDA R=R-1
0DS 7NC XQ 20CR= 13 3EI UNC 8-04 BE A=A-1 MS 2D4 = 13  02C -X0B1S 130 LPI S8X  1BE A=A-1 MS
028 ->0A35 330 LDR- D 07B JNC $40F 3JE3 UNC 3-04 JEJ UNC 3-04 OAC T7FSET 4 03 3 C JEIMN 1-04
OEE COR ALL 28C FSET 7 266 C=C-1 StX IDA R=R-1 20CR= 13 © 356#0 XS OIE A=0 MS
JE? NC X0 375 TNC GO OIF JC 3403 214 M= 2 0a0 SLCT P 020 ->0B1D 02F JC 3405 3DI UNC 3-06
050 ->14FA 024 ->0ADD 3D4 R=R-1{ OIF X $403 OE AOB MS NC 1-22 1C6 A=A-C SEX 075 "NC XO
22E C=C+1 ALL 3SCR= 12 JEB JUNC 3-03 1A2 A=A-1 ER 083 JNC #410 1BE A=A-1 NS JFB UNC 3-01 02C ->0BID
10E A= ALL 2F6 7C80 XS 046 C=0 SEX 3JE3 JNC 8-04 OA2 AOC ER IBS A=A-1 XS 146 A=AiC SIX 3D4 R=R-
2A0 SETDEC 038 JNC 310B BE A= MS 39CR= 0 08C TFSET 5 E ALL 127 JC 3424 214 M= 2
Jp8 READ 14(d) 075 ?NC X@ 13F X $427 OEQ SLCT @ 01B JNC $403 260 SETHEX 146 A=A1C SIX O3F JC $407

SEC, ER mia MIE, mimEhwm a inn
ot ih HS 020 -20BIS ™C XQ 07t ACB NS 100 LDeR- 01E re 9%: C=0-C 2x ih A=A-1 OR
0E6 COB SEX 3DA R=R-1 02C ->0B15 09t B= KS JDC R=Ri1 JSCR= 12 206 C=C+A SIX 3D4 R=R-1
0Cs C=B  S3X 3DA RSHFC M  3D4 R=R-1 IBE A=A-1 MS 0A2 AOC OR  14C FSET 6 168 A=A-1 SIX 214 R= 2
ETH NS IBE A=A-1 NS 214 R= 2 047 JC $408 36B UNC 3-13 193 UNC $432 037 X 3406 3JEB WC ¢-03

0B BLOCK

0 1 2 3 4 9 6 7

206 7B¥0 XS FI UNC 3-22 1DO LDER- 7 125 NC 60 106 A=C SIX 026 ->0952 146 A=AHC SEX IBC RCR 11
01B INC $403 006 A<0 SEX 013 JNC 3402 026 -)0949 CR: 1 3E8 WRIT 15(e) 031A A<0 MH 202 C=Cth OR
AC R= 2 2F6 C40 XS 3DO LDER- F CR= 13 JAA 780 R¢- 3D3 JNC 8-06 OAE AOC ALL 1F6 C=C4C XS
350 LDER- D 267 JC 3-28 JDC R=Ril LDeR- C 303 NC 3-06 OE C=0 ALL IBC RCR 11  1Fé C=C4C XS
01IC R= 3 J30B UNC 3-1F 0A2 ACC OR OFE COB MS 184 A=Atl R(- 068 AOB SEX IFA C=CHC HW  1F6 C=C4C XS
0A6 AOC SIX OEO SLCT 0 JE0 RTN 2£0 027 JC 8404 146 A=A-1 SEX 21A C=CHA HM 027 JC $404
130 LD S8X 2DC R= 13  OAQ SLCT P 20C R= 13 175 TNC XQ 234A C=CH1 MN 23a C=C 27C RCR 9
337 81% 3 120 = 01 A= NS IDO LDER- F 080 ->2C3D IC R= 4 330 FETCH S8X 2D9 7NC 60
08 AOC SEX OIF JC 3403 17E A=At1 MS 3DO LDeR- F JAB NC 3-0B 110 LDeR- 4 0E6 COB SEX OOF ->03Bs
CEO SLCT 0 3D4 R=R-1 TEAC MS J7CRCR 12  130LDI SIX ISC R= 6 23A C=Ct1 HK J7CRCR 12
30D ?NC GO JEB UNC 3-03 043 UNC $408 070 N=C ALL 020 32 222 C=C+1 OR 330 FETCH SIX OAE AOC ALL
02h ->0AC3 SLCT P ™C X 309 NC XO ECB HS 35560 2IC RR 2 08 SETF 2
0C6 C= SIX 3EO RTN 028 ->0A7B 01C ->07F6 27 C=C-1 MS OOF ->03D5 0C6 C=B SIX 319 NC XO
0A6 ACCC SIX 0A2 AOC BR 3D9 7NC XQ 0BO C=N ALL 023 JNC *#04 330 FETCH S8X JIC R= 1 0BC ->2FCé
1C6 A=A-C SIX OBC FSET 5 01C ->07F6 37C RCR 12 320 DSPTO0G 1C6 A=A-C SIX O3C RCR 3 2F9 NC GO
0a ACCC SEX O01B JNC 5403 ORE COB ALL 070 N=C ALL 149 7NC 60 IDB MC 2-05 O0A2 AOC ER OOF ->03BE

Ok RLOCK

8 9 A B c D E F

0AE ACC ALL 384 CLRF 0 JCC KEY OEE COB ALL 286 ?C80 SIX 030 ->0C00 0A4 ->2927 OEE COB ALL
358 ST=C X 0E6 COR SIX 07B UNC 840F 266 C=C-1 SIX 287 JC 8-30 141 7HC XO 38C 7FSET 0 0D4 R= 10
151 7NC XO 0Cé C=B SEX 220 C=KEY KY  36B UNC 3-13 26B NC 3-33 0Ad ->2950 OIF JC 3403 04B WNC 2H09
000 -:-0054 07C RCR_ 4 03C RCR 3 203 NC $-26 Q0ICR= 3 378 READ 13(c) 07C RCR 4 046 C=0  S&X
00E A=0 ALL 228 WRIT 8(P) 056 C=0 XS JES 7NC XQ 0C4 CLRF 10 190 LDeR- § 0AA AOC  R<- 270 RAM SLCT
238 READ 8(P) 27E C=C-1 MS 106 A=C SIX OSC -2>17F9 0es COB SIX OIC R= 3 0Bi NC XQ 3B8 READ 14(d)
09C R= 5 27E C=C-1 HS JIC R= 0 2BB INC $-29 266 C=C-1 SIX 38C 7FSET 0 08C ->232C 17C RCR 6
10 A=C  R¢(- 167 JC 842C 1E2 C=CiC OR 261 7NC XO 266 C=C-1 SIX 047 JC 3408 JCI NC XO 358 ST=C X
398 C=ST X 27e C=C-1 Ms 321 °C GO 000 ->0098 04B UNC 3409 35A 7A8C  R<- QBO ->2CF0 28C YESET 7
33C RCR 1 14D 7C 60 047 ->11C8 2A3 JNC £-2C 309 NC XO 335 7NC 60 04 CLRF § 2tD NC 60
OBE ACCC MS  02F ->0BS3 130 LPI S3X JES ?NC XQ 050 ->14C2 00E ->0305 21D "NC XQ 002 ->00BB
OAE A<>C ALL 20D ?NC GO 087 135 6  03C ->17F9 110 LDER- 4 JAD NC XO 014 ->0587 0BO C=N ALL
228 WRIT 8(P) O04E --1383 386 TAC SEX 388 SETF 0 384 CLRF 0 0A4 ->29D3 ™ 270 RAM SLCY
238 READ B(F) 130 LDI S58X 325 "NC 60 238 READ 8(P) OIC R= 3 33D 7NC X0 00 ->03BE OEE COB ALL
OFCRCR 10 100 256 @ OOF --03C9 OFC RCR 10 OEE COB ALL 0A4 ->29CF 0AS 7NC XQ 2F0 WRITE DATA
226 C=C+1 SIX OEE CCR ALL 3C8 CLRKEY 266 C=C-1 SIX 001 7NC XO 09D NC YO 050 ->1429 JEO RTN
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0C BLOCK

0 { 2 3 4 3

04E C=0 ALL 000 NOP 023 UNC $404 330 FETCH SX 020 32 178 A=Atl MS
2E8 WRIT 11(3) 010 LDER- 0 130 LDI  S8x JIC RCR | 106 A=C SIX 340 TC RIN
328 WRIT 12(b) OSB JNC 3+0B 080 128 @  1ES C=Ci#C SIX 084 B=A SH IBE A=A-1 MS
06A AB R<{- 050 LDER- 1 206 C=CtA SIX {ES C=CiC SIX JIC R= 1B0 POP ADR
0B3 UNC 3416 04B JNC 3409 070 N=C ALL JOE A=C ALL 3BS READ thd) 23h C=CM
JB8 READ 14(d) LDER- 2 BC FSET 5 R= 36A 7A8C R¢- 1E0 GOTO ADR
JIC RCR 1 038 JNC $407 183 JNC $30 3F8 READ 1S(e) 3JF3 NC $-02 106 AC SX
358 ST=C_ X JF3 NC 8-02 AOC AL RER 3 ind A=A-1 R¢- 3BB READ 14(d)
140 A=B=C=0 0 LDeR- ICR= 1 98 6=C ORst 344 AIC R(- 358 ST=C X
220 C=KEY KY 023 JNC $404 1E2 C=C1C OR 142 A=A{C ER 037 JC 3406 28C FSET 7
OBC RCR 5 0BD ?NC GO IEE C=C{C ALL 044 AOC SIX 0C6 C=B SIX 023 JNC $404
130 LDI  S&X (BE ->232F {EE C=C4C ALL 358 ST=C X JEB8 WRIT 15(e) 130 LDI  SiX
0C1 193 A 110 LDER- 4 {EE C=C#C ALL 244 CLRF 9 3A8 WRIT 14(d) 155 341 U
OFCRCR 10 JICRCR 1 2FC RR 13 3D? 7NC XO 3B8 READ 14(d) 173 NC $42£
0ICR= 3 106 A=C SEX IC R= § 01C ->07Fé D3 NC 3-06 I7CRCR &
1E0 GOTO ADR  0AC 7FSET 4 050 LDeR- 1 130 LDI SEX  IFB READ 15(e) 358 ST=C X

0C BLOCK

8 9 A B c D

108 A=C ALL 276 C=C-1 XS JIC R= 0 0E7 JC $+1C 21D 7NC XO 03C ->0FC?
OCD 7NC XO 081 7C x0 058 6=C  @R,+ JB READ 14(d) 010 ->0487 198 C= ALL
090 ->2433 085 ->2D2C 358 ST=C X 338 ST=C X 130 LBI SEX 34D NC XQ
JEE C40 ALL RCR 11 us =B ALL 3JEO RIN 0 224 ' 014 ->035D3
187 JC $430 COB ALL OBC RGR 3 108 CON ALL R= 0 198 C=H ALL
0BO C=N ALL 2B8 READ 10(+) 130 LDI SIX OAé6 AOC SEX 058 GC @R,+ 27A C=C-1 M
10E A=C ALL OSC R= 4 014 20 T 086 B=A SEX IBCRCR 11 330 FEICH SIX
IB8 READ 14(d) OCA C=B R(- 27CRCR ¢ 125 NC XO A=C ALL 2F5 7C80 XS
358 ST=C X 046 C=0 SIX J30 FETCH SIX OIC ->0749 066 ACB SEX 245 7NC 60
110 LDI  S&X  2A8 WRIT 10(4) OiCR= 3 3C1 NC XO 248 SETF ¢ 03a ->0£91
159 336 P  00C 7FSET 3 050 LDER- 1 080 ->2CF0 23D TNC GO 1F6 C=CHC XS
OSE C=0 HS 02B JNC *+05 IBC RCR 11 130 LDI S8X 034 -)OEBF 1Fé C=C+C XS
JJCRCR 12 262 7C40 OR 158 H=C ALL OBO 224 * 244 CLRF 9 116 A=C XS
206 C=C+A SIX O1B JNC $403 170 PUSH ADR 32D 7NC XO 125 TNC XO 274 C=C-1 H
J2CRCR 12 3iICR= 1 330 FETCH SSX 014 ->05CB 01C ->0749 330 FETCH S&X
330 FETCH StX 222 C=C+1 @R 2E6 7C30 SEX 304 CLRF 1 31D 7NC X0 216 C=C+A XS

0D BLOCK

0 1 2 J 4 J

28C PFSET 7 24D INC GO 115 7NC XQ 383 JNC 3-10 020 ->0899 381 7C XQ
3CD *C GO 032 ->0C93 038 ->0E4S 08C 7FSET S JA NC $-0C 035 ->0DEO
037 ->0DF3 3C1 INC XO 383 NC 2-10 345 ?C GO 220 C=KEY KY 285 NC XQ
38C 7FSET 0 080 ->2CF0 38C 7FSET 0 03B ->0ED? RCR 020 ->0899
38F JC 3-0F 171 NC XO 068 JNC 3+0D 3D3 UNC 3-06 10A A=C  R¢- 3C3 JNC 3-08
JOE 780 NS 01C ->075C 04C ?FSET 4 120 NC XO 130 LDI SIX  3B8 READ 14(d)
378 INC 3-11 39D 7NC XQ OFS °C GO ->0E4B 08 131 C 2B NC 3-2
130 LDI SIX" IBC => 038 ->0£3D 20B NC 3-25 364A AC R<- 30C FSET 1
091 145 @ 211 "NC XO 00C 7FSET 3 0AC ?FSET 4 07F JC $40F 33B INC 3-19
0AE AOC ALL 00C ->0384 OFS ?C_ 60 17 60 130 LDI SIX  28C ?FSET 7
2FC RCR 13 31D 7NC GO 03 ->0E3D 037 ->0DDO 031 49 1 067 JC  3#0C
JIC R= 0 002 ->00C7 14C "FSET 6 00C PFSET 3 JEB WRIT 15(e) OBC 7FSET §
142 A=AtC @R  38C ?FSET 0 209 7C 60 033 NC $06 12D ?NC XO J1B NC 3-1D
25D 7NC XQ 01B JNC £403 ->0DB2 381 7NC XO 038 ->0E4B 149 NC XO
01C ->0797 30C ?FSET |i 265 NC XQ 034 ->0DEO 03B JNC 3407 024 ->0952
0AE ADC ALL O0B3 JNC #416 020 ->0899 265 TNC Xa 00C ?FSET 3 006 A=0 SIX

0b BLOCK

8 9 A B c D

098 C=6 @R,+ 157 JC #24 130 LDI SIX ODS ?NC GO 04 4 D 130LDI SIX
358 ST=C X 11B JNC 3423 001 1 A 036 -20D3) 220 SM 030 48 0
088 SETF J 130 LDI SIX 0A AOC  R<- 149 7NC XO 121 NC XQ 3E8 WRIT 13(e)
198 C=ST X 01E 30 =  O0AE AOC ALL 024 ->0932 038 ->0E48 01B JNC 3403
058 G=C @Rs+ 30C ?FSET | 1BC RCR 11 R= 0 16B JNC 3420 130 LDI  S8X
365 7NC GO J0B JNC s-1F 2A8 WRIT 10(+) 098 C=6 ERs+ QAC 7FSET 4 030 48 0
03a ->0ED? 266 C=C-1 SIX JIC1 7NC XQ COS 077 JC  S40E JSE 7A%0 MS
14C ?FSET 6 28C 7FSET 7 080 ->2CF0 148 SETF 6 28C FSET 7 017 JC $402
053 UNC 340A 2F3 JNC 3-22 130 LDI SIX 3D8 COST X 15F JC 242B 22€ C=C#1 ALL
130 LD1 SX = D0 208 P 058 G=C ERet QOC 7FSET 3 JE8 WRIT 15(e)
0OAE 174 . 098 C=6 OR, 32D 7NC XQ 309 NC 01B JNC #403 JIC RCR 1
0AA AC R{- 3DB COST X 014 ->05CB 01C ->07F6 0BD ?NC XO OBE AOC MS
0AE AOC ALL 044 CLRF 4 3A8 WRIT 14(d) IBD ?NC XO 038 ->0E2F XC RCR 13
1BC RCR_ 11 3D8 COST X 130 LDI SIX  01C ->07EF 265 TNC XO JEB WRIT 15(e)
2A8 WRIT 10(4) 058 G=C ORs 060 96 * 009 9 I 020 ->0899 195 7NC GO
30C ?FSET 1 JICR= 1 JEB WRIT 15(e) OOE 14 N  39B UNC 8-00 03A --OESS
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0AC PFET A
133 MC 3426
205 NC XO
0BC ->281
2EE (40
3E9 °C 60
01B ->04FA
388 READ 14(d)
358 ST1=C_ X
00C FSET 3
ODF JC 3418
0B0 C-N ALL
09a C=0 NM
23C RCR 2
106 A=C  S2X
130 LDI SX

0AC FSET 4
351 C60

6

1A6 A=A-1 SEX
iAS A=A-1 SXX
288 READ 10(4)
0a6 AOC SIX
2A8 WRIT 10(4)

3F8 READ 15(e)
JE8 WRIT 15(e)
006 A=0 SEX
1AS A=A-1 SIX
iF1 *C GO
038 ->0E7C
149 7NC XQ
024 ->0952
2B8 READ 10(4)

E

0BE AOC MS

056 C=0 XS
JE8 WRIT 15(e)
121 7NC XQ
038 ->0E48
043 INC 3408
00C ?FSET 3
018 JNC $403
0BD ?NC XQ
038 ->0E2F
265 TNC XQ
020 ->0899
38B JNC 3-09
3B8 READ 14(d)

7

066 102 f

3408
206 C=CtA SIX
158 M=C ALL

F

037 ->0DDA
00C FSET 3
033 JNC 3406
0BD 7#C XQ
013 -X0e2F
265 HC XA
020 ->0899
JAZ MC 1-0C
20C FSET 2
185 *C 60
037 ->0DéD
14C FSET 6
209 7C 60
037 ->00B2
J0C FSET 1
7 JL 0A

0m AOC R¢-
0AE AOC ALL
1BC RCR 11
248 WRIT 10(4)

F

JEO RIN
049 NC 60
036 ->0D12
JBD ?NC XQ
01C ->Q7EF
013 1% S
014 20 7
20 SM
115 7NC X@

3-09
130 LDI SX
020 32
JAB WRIT 14(d)
JA8 WRIT 14(d)
JAB WRIT 14(d)



Of BLOCK

0 1 2
36D NC XO 098 [=6 Rt 29B INC 3-20
G7 <>{FDB 358 ST=L X 130 LDI  SBX
20C R= 13 288 READ 10(+) 057 87 W
110 LDGR- 4 21CR=_ 2 1B AA-1 MS
10E AC ALL 1DO LDRR- 7  JSE 7A80 MS
130 LDI SIX 14C FSET 6  02B MC #405
OIC 76 L  O1B JNC 3:03 224 C=CH SI
266 TMC SIX 21CR= 2 366 "WC SIX
OCF JC #419 300 LDeR- F JDF XX 3-03
220 THC XQ OE ACC ALL 303 JC 8-20
0B0 -2c88 IC RCR 12 130 DI SIX
MD IHC XD 0A2AOC OR 054 BAT
0AC ->2BF7 281 TNC 60 386 TAIC SIX
149 7HC XO 034 -X0EA0  2E3 MC 3-24
024 50952 265 TMC XQ 383 NC 3-10
CR: 0 020 -)0899 OME C=0 AL
OE BLOCK

g 9 A
023 JNC 3:04 083 JNC $410 319 NC XO
130 LDI  S8X 3DD NC XQ 038 -X0ECé
080 128 © OAC -)2BF7 03 JNC 3408
146 a=iC SI 1G TCXD 26D HE XO
086 B= 024 -0952 000 ->009B
TE x0 288 READ Toh) 301 THC XO
OAC ->2BF7  10E AC ALL OBO -)2CFO
149 °NC Xa 130 LDI S8X 320 DSTO
024 ->0952 OCB 200 H 149 7NC XO
OBE READ 10(4) 2E0 DSPOFF 024 ->0952
10E A=C ALL 3C8 CLRKEY 395 NC XO
08C “FSET 5 ICC 7KEY 1B ->6
0A7 JC ®414 038 INC 8407 211 TMC XO
046 AB SIX 266 C=C-1 SIX 00C ->0384
086 B=h SIX 3E3 MC 8-04 ICR= 0
TE6 LSHFA SIX 320 DSPTOG 098 C=6  BR»+
OF BLOCK

0 2
39 MC XQ MCR: 1 33M 3-14
01C ->07F6 130 LDI SIX 278 READ 9(0)
38 READ 14(d) OFF 127 '% 264 C0 R¢-
3B NC #-1D 364 7MC  R<- MF XC 9-1
J0C FSET 1 393 WC $-0E OAR AOC  R<-
ICP NC #39 130 LD] SIX 10A AC  R<-
265 NC xa 034 S58 : 23CRCR 2
020 0899 36h 7WIC R<- 268 WRIT (0)
JE3 JMC 8-24 373 NC 3-12 OEE COB ALL
36D HC Xo 130 LDI SEX 309 TMC XO
07C -*{FDB OE 46 , OIC -X07F4
106 A<C SIX 3?MC R(- 221 7MC XO
125 7MC Xo 353 NC $-16 OBO ->288
(IC -074° 130 LDI SIX 2B3 MC %-24
1B6 A=A-1 XS 02C 44 1 000 NOP
388 JC %-09 364 PAC R<- 000 NOP
9 BLOCK

P 9 A

028 JNC $405 24C 7FSET 9 053 JNC 340A
088 SETF 5 O4B WC #409 OIC RCR 4
0BO C= ALL 31D PMC XO 056 C=0 XS
31 WC XO 03 -XOFC7 10AC ALL
01C -507E8 149 TNC XO 388 READ 14(d)
044 CLRF 4 024 -0952 358 ST=C X
188 READ 14(d) 198 C=N ALL OAE ADC ALL
8 COST X  10E AC ALL 244 CLRF 9
00C 7FSET 3 31D MC XO 24D PAC GO
023 JNC #104 OBC DFC? 032 -50093
358 ST=C X  2BS READ 10(+) 158 M=C ALL
048 SETF 4  10E A<C ALL O7C RCR 4
398 C=ST X 086 B=A SIX 3Al "NC XO
356 ST=C X 281 "NC GO OIC ->07E8R= 0 034 ->0EA0  3BS READ 14(d)
7H 5-C  @Ret OBC PFSETS 358 ETC X

PPC HP-41C ASSEMBLY

3 \ 5 6 7

OBE AOC NS ODOLDOR-3  3DD INC XQ OIC -X75B  042(C=0 OR
FC RCR 13 3B WRIT15(e) OAC -X2BF7 261 WC XQ 056 C=0 XS
MCR= 1 1B JUNC 3423 MAP INC XQ 000 ->0098 144 A=AC SIX
ODO LDER- 3 3B8 READ 14(d) 024 ->0952 211 MC 60  1BE A=A-1 MS
3E8 WRIT 15(e) 3E0 RIN FB READ 15(c) 006 ->0184 047 JC 8408
115 NC Xd  130LDI SIX OICR= 3 2DCR= 13 OAS AOC  SBX
038 ->0EAS OIF 31 _ 098 C=6 @R«t 300 LDRR- F  1E4 C=CHC SIX
063 SNC 340C O43 NC 3408 3EQ WRIT 15(e) 31CR= 1 106 AC SIX
00C PFSET 3 130 LDI SEX 388 READ 14(d) A<C ALL 1ES C=CHC S8X
027 JC $404 OIF RCR 388 READ 14(d) 1E6 C=C4C SIX
265 INC XQ 023 NC #104 ISB ST=C X  I7E A=AHl MS 144 A=AHC SEX
020 ->0899  130LDI SIX (OBB SETF 5 ISB ST=C X  3A3 MC 8-0C
IBC 9-07 OF 31 _ 308SEIF 1 OAC SETA 39CR= 0
OdE C=0 ALL 3EB WRIT 15(e) 398 C=ST X 3E7 JC 8-04 098 C=6 @Rs¢
OBE AOC MS 3EB WRIT 15(e) 2FC RCR 13 005 A=0  S8X 358 ST=C X
FC RCR 13 3£8 WRIT 15(e) 16D MC Xa 3F8 READ 15(e) 14C FSET 6

B C D E F

WB COSTX FETCH MS 1BI INC XO 3B COSTX OIC -X0797
OAC 7FSET 4 16D C 60 070 -MCSC  3A8 WRIT 14(d) 284 CLRF 7
03B JNC $407 007 ->015B  03C 40 < OAEC=0 ALL 398 C=ST X
34C FSET 12 066 AOB SIX 130 LDI SIX 268 WRIT 9(R) 3AB WRIT 14(d)
1F JC #423 24S NC GO JES 1000 h 3B? TNC XQ 049 ?NC 60
0AE AOC ALL 002 ->0091 266 C=C-1 SIX OIC -X07F6 035 ->0D12
OBCRCR 5 130 UDI SIX JIFB JMC 8-01 115 7NC XO 149 NC XO
IDI MC 60 240 S576 B 059 THC 60 038 -XQEAS 024 -X0952
086 ->29F4 1E6 C=CHC SIX 036 ->0D16 073 JNC  $40E 278 READ 9(D)
38 COST X 308 CLRKEY 149 MC XO IAC SET 6  2€E 7C#0 ALL
0AE C=0 ALL 3CC TXEY 024 -=>0952 ODI ™NC 60  3AB NC 3-0B

R= 4 26D TNC G0  3A5 ™HC XO SSF IC RR 12
300 LDeR- F 250098 IBC -D6FE? 39S MC XQ O4A C=0  R¢-
170 PUSH ADR 266 C=C-1 SIX 3BS READ 14(d) 07C -DFES 268 WRIT (0)

AOC ALL 3DB JNC 3-05 308 COST X 383 MC 125 NC YO
ORC RCR 5 104 CLRF 8  28BSETF 7 25D WNC Xo OIC ->0749

1 4 5 6 7

000 NOP 38 ST=C X 30D THC XO 346A TABC R<- 2B8 READ 10(+)
000 NOP 2A CLRF 7 OAC-)28F7 CF JC $439 10F A=C ALL
000 NOP 398 C=ST X 149 "MC XQ 278 READ 9(Q) 395 7NC XO
000 NOP 16D TNC XO 024 ->0952 158 M=C ALL 1B -76FES
149 TC Xa OIC -X07SB 278 READ 9(@) 315 MC X@ 211 MC XO
024 ->0952  2B8 READ 10(4) OFO SLCT 0 098 ->26C5  00C ->0384
08C FSET 5 03C 3 CR 13 26E 7C40 ALL 381 7M GO
293 NC 3-2 106 A<C SIX OAO SLCT P  OBF JC 8411 OO ->02E0
MCRe 1 G0 UDL SEC CR 2 308 READ 14t) 24C UPSETS
276 READ 9(@) OOF 15 0 2F2 7CH0  P-0 358 ST=C 137 JC 8426
E 7CH0 ALL 36a TAC RC- 325 INC XO 3F8 READ 3c) 158 HC ALL
MB MC 3-37 29 NC 60 OB ->06C9 OC RCR 3 OC RR 4
IS NC XQ OLA -D068A 086 ADB SIX 39C R= 070 N=C ALL
050 ->14C9 086 B=a SX 130 LDI S8X 058 6=C_ OR, 248 SETF 9
268 WRIT 9(0) WMC XQ OE 30 ~ O0C FSET 3 084 CLRF 5
IB READ 14(d) OIC ->07F6 JMC R= 1 1SF JC #428 20C *FSET 2

B c D E f

MCR: 1 090 LDER- 2 O13 JNC 3402 23AC=CH N 26D 7NC XO
198 C=H ALL LDER- 0 006 A=0  S8X 170 PUSH ADR  0A4 ->29BB
{BCRCR 11 358ST=C X OIE A=0 NS 1EE C=CIC ALL 3D8 CCST X
158 N=C ALL 39CR= 0  3A1 THC XO IEE C-C4C ALL 3EO RIN
00C ?FSET 3 058 G=C OR. O14 -)05EB  3DARSHFC M JSC R= 12
OB WC 3408 335 WCE0 130 (DI six 304 REC NM OF8 READ 300
330 FETCH SIX 032 ->0CCD 020 32 IA RSHFC M04 C=0 RY
266 C80 SIX 3FB READ 15(e) JES WRIT 15(e) 1EE C-CHC ALL 10E A=C ALL
01B JNC $103 OE6 COB SiX  3E0 RIN {EE C=CC ALL 1BE A=A-1 MS
oDO LDBR- 3 3C1 INC XO 240 SETHEX IC RR 12 1BE A=A-1 MS
03B JNC 1407 OBO ->2CFO 1B0 POP ADR 1E0 GOTO ADR 017 JC 8402
23A C=C+1 M OAC 7FSET 4 330 FETCH SX 141 7MC X@ 050 LDeR- 1
30 FETCH SIX 340 MCRIN O33 KC 306 08d O20, 331 NC G0
6 7CH0 SIX 066 ACR SEX 260 SETHEX 158 HC ALL 002 ->00CC
S80 G0 Nh Aah SH TR Por am OMX 007 7
{ED GOTO ADR 24C FSET 12 330 FETCH SIX  OA4 ->29D3 126 294 8
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10 BLOCK HPAICY SYSTEM ROMS 13F DIS-ASSEMBLER LISTINGS S-AUG-81

0 1 2 3 4 3 é 7

041 45 A 043 &7 C 045 4&9 E 00D 13 MN OCB UNC #19 171 INC XQ 0A 165 I 261 NC XO
046 70 F 048 72 H 040 64 @ 008 8 H OAD 173 064 ->193C 106 A=A-1 SIX 060 ->1B98
100 256 @ 000 OO @ 000 0 @ OBOC=N AL 013 19 g a FA 3407 146 A=A-1 SIX 338 NC 3-19
000 0 @ 000 0 @ OOF 15 0 269 7 x0 0p 13 HN 173 - O0BOC=N AL 093 147 §S
002 2 B 028 40 ( 080 128 @ 044 -19B2 08 8 HN oh C=N ALL 135 2 XQ 02 2 B
000 1 A 025 37 T 000 0 @ OFOCON ALL OBO C-N ALL 2BE C=-C-1 MS 040 ->184D fF 1 A
003 3 C 02 34 °° 000 0 @ OBS READ 27) 2BE C=-C-1 MS 000 NOP 331 NC G0 0B C=N ALL
004 4 D 200 S512 @ 098 132 X 29 "NC XQ OF0 CON ALL 01D 7MC XO 002 ->00CC 058 C=0 #S
042 6 B 0M 9 D ol 30 © 064 21982 3 NC 3-16 060 ->1807 0B2 2 5S RTN
047 71 6 049 09 25 Y 10k A= ALL OAB 171 + 36% "NC GO Off 20 93 147 §
000 0 @ 000 0 @ O0BOC=N ALL O0BOC=N ALL 0BOC=sN ALL 002 ->00DA 018 24 Xx OOF 15 0
000 0 2 00 0 @ 045 ?NC XO 01D 7NC XQ 063 NC 340C OAA 170 & OBOC=N ALL 003 3 OC
2703 © 029 41 )  04C ->1Bi1 040 ->1807 084 132 D O0BOC=N ALL 10EAsC ALL 001 1 4

024 36 ¢ 026 38 t 183 UNC &42C 088 SETF 5 0F 15 0 135 "NC XO 3BB JNC 8-09 351 NC XO
021 33 ! 023 35 & 0AB 171 +  2C9 TNC XQ 000 13 MN 060 ->184D 0AF 175 / 084 -321D4
020 32 000 0 @ 013 1% S 064 ->19B2 0BO C=N ALL 3D3 JNC 3-06 OBO C=N ALL 388 SETF 0

10 BLOCK

8 9 A B c D E F

308 SETF 1 013 19 S§ 08F 143 0 016 22 V 013 19 S 003 J C 241 7 Xa 0CE 206 ~
208 SETF 2 oof 1 A 014 20 T 001 1 A 002 2 B OQ4EC=0 ALL 00C ->039%0 0 12 L
201 INC GO 121 NC GO 113 275 § 191 INC GO 000 NOP 168 WRIT 3J(N) 351 ?NC_GO 03 3 C
076 ->1D80 03E ->1748 200 S13 A OOF ->0364 141 "NC 60 1A8 WRIT &(N) OIE ->07D4 201 HC 60
000 NOP 08 142 N 171 NC GO 000 NOP 08A ->2250 1E8 WRIT 7(0) 090 144 P 052 ->14B0
284 CLRF 7 09 9 I ON7% 288 SETF 7 094 148 T 228 WRIT B(P) 00C 12 L 094 148 7

SEE @ on omy glem) mm EE
Oa 140 L i NC XQ 4 2 4 38 v E 301 " 60 3 20 1 a =>228C 03 3 k
003 3 C 084 ->21D4 01 1 A 005 5 E 0 ->0B80 213 531 S087 135 6 O4E C=0 ALL
112 274 R  JII UNC 3-14 331 NC XQ 002 2 B 286 446 F 198 C=H ALL 012 18 R 028 WRIT O(T)
201 S513 A OBE 142 N 084 ->21DA 130 LDI_ Six 203 SI5 C  2F0 WRITE DATA OC 12 L 048 WRIT 1(2)
259 INC GO 013 19 § 2B JN $2 007 7 6G 135 ?NC 60 JEO RTN 003 3 C MIT 2(Y)
05A ->1696 100 257 A 097 151 W345 NC 60 05h ->164D 084 132 Db 108 SETF 8 028 JC 24035
086 134 F 1A? NC GO 05 35 E 054 ->16D1 081 129 A 00C 12 L OCD ?MC GO 098 152 X
008 8 H OFF ->276A 09 9 I 094 148 T 0OC 12 L 003 3 C OSE ->17%3 oC 12 L

11 BLOCK

0 i 2 3 4 3 6 7

003 3 C 066 ->1981 OSE ->1722 QE 14 N OBS READ 2(Y) 094 148 X 106 262 F
OE C=0 ALL 087 135 6 08C 140 L 005 5 E  OEG WRIT 3(X) 003 3 OIE 30 ~ 268 SETF 7
9E8 WRIT 3(X) 005 5 E 105 261 E 087 135 6 311 "NC GO 001 1 005 J E
309 ?NC 60 004 4 D 782 NW 006 6
002 ->00C2 071 INC 201 NC GO 105 261 E 098 152 X  0BO C= 0BO C=N ALL 094 148 T
099 153 Y 03 ->171C 084 ->2248 148 SETF 6 OIE 30 ~~ 3B? 029 ™C GO 00 14 WN
010 16 P 132 D000 NOP 301 TNC GO 005 5 E 082 ->18EC 064 ->1R0A I
00F 15 0 i A 000 NOP 054 ->16C0 0BO C=N ALL 19 083 131 C 088 SETF J
103 259 C 012 18 R 2BD "NC 60 09 158 ~ 029 "NC 60 203 515 C OF 4&3 Tv 023 UNC 3404
195 NC 60 7 7 6 08A -D220F 012 18 R  06A ->1A0A 206 518 F 203 515 C 083 131 C
086 ->2185 099 7NC_GO 1 00 3 E 150 V 0AE ALL 012 18 R
092 146 R OSE ->1726 113 275 S 014 20 T 004 4 DP  2AE C--C-f ALL 135 "NC XO 006 6&6 F
02D 45 - 084 132 D 204 516 D O0E 14 N 001 1 A OAE AOC ALL 038 ->1464D 080 C= ALL
04 4 OD 1 A 27D NC 60 05 5 E 79 NC XO 12B UNC $425 368 JNC  $-13 ?

Csi 012 18 R 038 ->159F 385 7NC XQ 1BC ->6FDD Bf 177 1 098 066 ->193B
205 NC GO 89 NC 60 084 132 D 0350 ->14ED JE0 RTN 020 4&5 - oF 191 ?

11 BLOCK

8 9 B c D E F

213 531 § 307 775 6 036
206 518 F 092 146 R  08C
115 NC GO 008 8 H 002
054 ->1645 080 C=N ALL 30C

L 013 19 § 084 ->21D4 241 NC 60 078 ->1E75 060 ->1807
B 041 NC XO 125 7NC XO 006 ->0190 2CB NC 3-27 166 A=At1 SIX

780 L074 ->1D10 074 ->1D49 098 152 X 08B 139 K 166 A=Atl SIX
083 131 N  O0IBJUNC $407 3BB JUNC 3-09 02F 47 / 003 3 C OBS READ 2(Y)

L 08 142 085 134
c

0 6&3 7? 00C 03 49 1 001 1 A 269 7NC XO
213 S531 S 093 147 S§ 0BOC=N ALL 001 1 004 0BO C=N ALL 010 16 P 060 ->1894
206 518 F 00D 13 M 113 NC GO 05 3

F
6 F

OOF 15 0 22D 7NC 60 001 NC 60 J31 NC 60
135 NC XO 008 8 H O04 ->1BAS 0p 13 "

I

2E0 DSPOFF 062 ->188B 082 ->2000 002 ->00CC
058 ->164D 088 SETF 5 087 135 6  JF9 ™NC XQ 130LDI  S H
JCI UNC 3-08 3CB UNC 3-07 OOF 15 0 070 ->1CFE 0? 9 C
000 NOP 087 135 6 00C 12 L 295 NC 60 199 NC XQ 010 16 P 025 37 1
165 NC GO 113 275 § 088 SETF § 002 ->00A5 09C ->27E6 331 NC XQ 0BE ACC MS
0A ->2959 209 S521 I 3CB UNC 8-07 090 144 P 015 7NC XO 084 ->21D4 2BE C=—C-1 MS 023 JNC 104
08F 143 0 JBACLRF 0 096 150 V 020 45 - 008 ->0205 308 SETF 1 0BE ACC NS 308
J14 788 T 281 NC GO 005 5 E 012 18 R 261 7NC XO 208 SETF 2 0BO ALL
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0 004 4 D 351 TNC XQ 000 ->0098 105 NC XQ 01D TNC XA

2

X
M
D
>
E

092 146 R 088 136
0p 4&5 - 00



12 BLOCK

0 1 2 3 4 5 6 7

004 ->013B 066 ->198C 0B0 C=N ALL 051 ->14ED 089 137 I 004 4 D 395 "NC GO 04 78 *
2B1 NC G0 090 144 1CD TNC 60 O4EC=0 ALL 010 16 P 012 18 R 052 ->14E3 088 SETF 5
00E ->03AC 00F 15 06E ->1B73 270 RAM  SLCT 2A0 SETDEC 2F5 INC 60 089 137 1 IBC 3-05

N
—
-
I
O
"
9

094 148 T 014 20 098 152 X OEE COB ALL 269 "NC XU 052 ->14BD 303 778 C 087 133 6
010 16 P 013 19 014 20 T OES WRIT 3(X) 064 ->1994 084 132 D0 113 285 § 005 5 E
COD 13 NH 243 NC 60 013 19 S  3B9 NC 60 1EE C=C4C ALL OOE 14 N 301 7NC 60 212 S530 R
00F 15 0  00E ->03A9 00f 1 A 002 ->00EE 2A C=Ct1 HN 012 18 R 054 ->16C0 EE S90 *
012 18 R 000 NOP oC 12 L 046 C=0 SIX OBD NC GO F165 "WC 60093 147 §

000 NOP 138 READ 4(L) 008 8 MH oF
281 NC GO 275 THC 60 OEECOB ALL 003 3 C OBE 190 > OBE 142 N 129 7NC 60 093 147 S
00E ->03A0 01E -X079D 023 JNC 3404 OBO C=N ALL
084 132 Db 098 152 08C 140 L FA 7CH0 MH 218 536 X 012 18 R 71 + 003 3 C
0b 4&5 - (02 43 103 259 C O01B UNC $403 198 C=N ALL 00D NC GO 0 78 “351 NC XO
012 18 R 031 49 R  2BE C=-C-1 HS 2F0 WRITE DATA OE ->2703 221 NC 60 084 ->21D4
0B0 C=N ALL O00E 14 18C ?FSET 11 OES WRIT 3(X) 31B JUNC »-1D 09 138 ~ 072 ->1(88 068 UNC 340D
231 NC 60 oC 12 385 C Xo JBI UNC $-0A OBE 142 WN 012 18 R OAD 173 - OBE 142 N

12 BLOCK

8 9 A B c D E F

001 1 A 109 265 1 08h ->2260 349 7NC XO 213 531 S379 WNC 60 04D 77 & 054 -21609

=
22
=
=

><

~N [ ~ on Cd S

014 20 T 113 275 S O08E 142 MN 050 ->14D2 349 NC XQ 054 ~>16BE 018 24 X OBF 191 7?
351 NC XO 235 NC 60 00F 15 0 01D 7NC XO 050 ->14D2 097 151 ¥ OAS "NC GO 01 25 Y
084 ->21D4 05E ->1795 045 NC 60 060 ->1807 261 NC XO 05 5 E 054-1629 0p 4 =
043 INC 3408 094 148 T 0352 ->i4l1 3B9 NC GO 060 ->1898 109 265 I OBF 191 ? 03 40 <
OBE 142 N 012 18 R OMA 170 & 02 ->O0BEE I7B NC $11 216 S534 Vv 030 48 0 018 24 X
0 9 I 011 17 @ 114 276 T OAD 173 - 098 152 X  1BD 7NC 60 0IC 60 < 005 "NC GO
013 19 S 013 19 S 213 531 S 114 2726 1 OIE 30 “OOF ->034F 018 24 X 094 ->1601
351 7NC XQ 0B0O C=N ALL 349 "NC XO 213 S31 § 030 48 0 OBF 191 ? JE? NC GO 099 153 ¥
084 ->21D4 2F9 TNC 60 050 ->14D2 198 C= ALL 031 49 1 030 48 0 056 ->15FA 0 8 >
388 SETF 0 062 ->18BE 135 NC XQ 240 SETDEC 3E1 INC 60 04D 77 §& OBF 191 ? QO 4&0 <
308 SETF 1 094 148 T 060 -2184D 2BE C=-C-1 HS (OE ->1Bf8 018 24 XxX 030 48 0 018 24 X
1E1 NC GO 013 19 § 043 UNC 3408 158 N=C ALL 085 133 E 045 NC 60 030 41 = OF8 READ 3(X)
074 ->1E78 013 19 S 0AB 171 + I9B UNC %-0D OOF 14 N 054 ->1611 03C 60 < OAE ACC ALL
085 133 E 000 NOP 114 2726 T OF 175 / 30F 783 0 OBF 191 7 018 24 X OBB READ 2(Y)
01A 26 7 181 7NC 60 213 SM 0S 114 2726 TT 114 226 1 019 25 Y 025 7NC 60 0EB WRIT 3(X)

12 BLOCK

0 1 2 3 4 5 6 7

SEL "NC GO 0B0 C=N ALL OIE ->075C 1E2 C=C4C OR 244 CLRF ¢ 006 ->0161
056 ->15F8 1ES NC 60 086 134 1E2 C=C4C ER 251 7NC GO 288 SETF 7

07 ->1F79 006 ¢& 1E2 C=C+C OR 006 ->0194 00C 7FSET 3

0AE AXC ALL OBF 191
2 F

000 NOP F
31D 7NC GO 08E 142 00F 15 0 083 JNC #410 34D NC XO CB WC 8-07

0AB8 WRIT 2(Y) 019
389 ?NC GO 030 41

>
1
=
<
.

002 ->00tE 018 24 N
0BF 191 7 051 ?NC GO 092 ->24C7 07 7 6 001 1 3B8 READ 14(d) IBC ->6FD3 333 NC 2-16
019 25 Y  05A ->1614 091 145 0 00% 9 1 284 CLRF 7 17C RCR 6 262 C0 ER 241 NC XO
03C 40 < OBF 191 7? 105 261 E 013 19 S 3BB JUNC 3-09 3D8 COSI X 07F JC $40F 00C ->0390
018 24 X 030 48 0 318 792 X 301 7NC 60 000 NOP 04C 7FSET 4 241 WNC XO 304 CLRF |
3BD NC GO 03k 62 > 083 131 'C  O3E ->0FF4 000 NOP OIF JC #403 00C ->0390 284 CLRF 7
056 ->15EF 018 24 X 005 5S E OBE 142 N 39D 7NC XQ 048 SETF 4 28C FSET 7 00C FSET 3
OBF 191 7  3CS ?NC GO 004 4 D OOF 15 0 07C ->IFE7 013 JNC 3402 O03B JNC 3407 OIF JC 303
030 48 0 056 ->15F1 048 SETF 4 000 1 A OAB UNC $15 044 CLRF 4 284 CLRF 7 008 SETF 3
030 &1 = OBF 191 7 023 UNC 304 288 SETF 7 000 Noe 308 COST X 398 C=ST X 383 JNC 3-10
018 24 X 019 25 Y 094 148 T OED 7NC XO 000 NOP 13C RCR 8 3A8 WRIT He) 004 CLRF 1
019 NC 60 08 62 > 003 C 004 ->013B 220 C=KEY KY 398 C=ST X 244 CLRF 398 C=ST X
054 -:1606 018 24 X OOF IS 0 171 7NC 60 OICR= 3 348 WRIT 14(d) 185 NC 6 3A8 WRIT 14(d)

13 BLOCK

8 9 A B c D E F

309 7NC XO 076 118 v 23a S70 135 309? 5 193 403 S iEC 492 1 271 625 a JOE 782 N
0B8 -,2¢C2 07D 125 > oOb1 209 0 f3E 38 > 177 IIS ww 242 578 B 277 631 w 2C 732 ©
363 UNC 2-14 14D 333 § OBO 224 147 327 G6 19E A414 © 209 S21 I 288 448 H 268 744 h
04E C=0 ALL 345 837 E OE7 231 4 143 355 c¢ 228 552 ( IFC S08 | 337 823 7 AF 751 oo
OE6 C<>B Six 33C 828 OED 237 = 154 340 T  1A4 420 $260 608 292 458 RMA 794 I
IBCRCR 11 08C 140 L OF 243 s 15A 346 I 1A6 422 § 208 526 N 298 664 X 314 788 I
0AE AC ALL 092 146 R OFF 249 vw  16B 363 k 220 SM 1C0 448 e 29% 6720 ~ 262 738 b
2B9 NC XO 098 152 X 101 257 A 171 369 ao 1AC 428 , 11F 287 _ 2B0 488 0 308 776 H
00C -*03AE 09E 158 ~ 109 265 I 17C 380 | IBY 441 9 22 558 . 2B 497 9 XH6 738 vw
000 0 © OAd 164 & 27C 636 | 182 386 B OAF 79 0 252 S594 R 248 4680 ( 320 800
04A 74 J OMA 170 ¢ 10E 270 MN 188 392 MH 330 816 0 257 S599 W 2X1 705 A 24C 568 UL
54 B84 T 0B2 178 2 32 811 + 11a 282 I 1C8B 456 H 604 \ ODA 218 Zz FC 764 |
SC 92 \ OBB 187 i 114 2726 T 191 401 Q 2A3 475 ¢ 1B2 434 2 215 533 U 328 808
96F 111 o 0C2 194 B 124 292 $8 199 409 Y IDC 476 \ 265 413 e 282 442 B 068 107
1D6 470 Vv 0C8 200 H 120 301 - 032 SO 2 1E7 487 ¢ 269 617 i 20 720 P 024 42 8
CA 714 J OCC 204 L132 306 2 045 49 E061 97 2 26D 620 wm 2D 726 V 000 OC @

PPC HP-41C ASSEMBLY [LANGUAGE [.ISTINGS Number 2. PAGE 17
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PAGE 18

332

BLOCK

S
O
L
P
D
D
I
T
T
X

I
X
;

c
a
e

W
U
M
T
I
X
X
V
E
I
T
O
D
O
D
O
Z
T
O
D

W
o
r
t
E
A
M
P
—
D
D

e
e
"
C
C
V
—

V
O
N

Q
Q
W
r

I
A
Q
M
W
I
C
o
f
“
D
a
p

1 2 J 4 3

JEC 1004 1  JFF 1023 Rt 266 C=C-1 SIX 04a 74 J 1A 422 1}
3B8 READ 14(d) 240 SETDEC 236 C=C+1 XS 054 B84 T 0B 107 k
23C RCR 2 0B0 C=N ALL 2786C=C-1 XS 0 92 \ 298 484 X
338 SI=C X 2BE C=-C-1 HS OB JNC 3403 O6F 111 o 024 42

SET 000 NOP 226 C=C+1 S8X 308 776 H 23a 570
398 C=5T X 01D NC XO JEO RTN 320 800 147 327 6

C RCR 060 ->1807 IF6 C=C4C XS 2F6 758 v IAC 428
JAB WRIT 14(d) 070 N=C ALL O1B JNC $403 26D 621 a 2A 714 J
JEO RTN SEO RIN 0AE C=0 ALL 271 625 a 16] 353 ¢
04E C=0 ALL 2A TE0 NM  02B INC 8405 032 50 2 288 648 H
270 RAM SLCT 017 JC 3402 044 C=0 - 045 &Y EE 27C 835 |
JF8 READ 15(e) (Q4E C=0 ALL 26a C=C-1 RS- QF 79 0 282 642 B
JEQ RTN Q SETDEC 056 C=0 XS 0&1 97 a 098 152 X
085 133 E oC R= 12 D4 R=R-1 IEC 492 1 07D 125 1}
0BS 181 5  2F5 7C30 XS IDA R=R-1 10C 476 \ 0A 170 1%
JEO 992 * IAD TNC RIN JEO RIN 1C0 448 @ 32B B11 4

9 A B C D

228 558 .  3JE7 999 4 19D TNC XQ 132 306 2 191 401 @
0DA 218 Z  1FD 7NC XO 058 ->1667 JC 1004 1  3EE 1006 n
2B0 6488 0 OBC ->F7F {SC R= 6 04E C=0 ALL O6E ACB ALL
289 697 9 7H 00E A=0 ALL 270 RAM  SLCT 198 C=N ALL
2A8 680 (  3C1 NC GO 0AE AOC ALL 378 READ 13(c) OAE ACC ALL
201 705 A 002 ->00F0 ZF0 WRITE DATA 03C RCR 3 361 NC XQ
198 a4 © 295 "NC GO 0AE AOC ALL 106 A=C SIX 050 ->14D8
120 301 - OBE -D2FAS 26E C=C-1 ALL 002 A<0 eR OAE AOC ALL
206 726 VV 269 817 i 270 RAM SLCT JEQ RTN 2/0 SETDEC
277 631 w OCC 204 L  3D4 R=R-1 JICR= 1 2FE C80 MS
0OAd 164 ¢ 188 392 H 3A R= 0 2EA 7C#0  R<- 3A0 NC RTN
08C 140 L 16B 363 k  3ICB UNC 3-07 340 7C RIN 23 C=C+1 MS
171 369 a 182 3856 B  3EQ RIN 2IC RCR 2 033 NC 3406
265 613 e 15A 346 7 3AS NC XQ JEB UNC 3-03 27E C=C-1 NS
133 309 § 323 803 & 050 ->14E9 24C 588 L  3EO RTM
200 720 P IFO 1008 » 143 UNC $428 1A4 420 §¢ 000 NOP

1 2 3 4 9

160 352 * 152 338 R156 342 V 150 33 P 041 65 A
173 373 vu 159 345 Y  15A 346 I I5B 347 [046 70 F
1E0 480 * 191 401 Q 190 400 P 108 264 H 10E 270 WN
00 0 @ ofc 28 \ 01B 27 [ 000 OO € 04 78 ~
017 23 W 018 24 X 019 Y 10C 268 L 051 81 @
014 20 T 015 21 U 016 22 V 10C 268 L 055 68 U
011 17 0 012 18 R 013 19 § 10C 268 L 039 8% VY
010 16 P O01A 26 Z 105 261 E 000 0 @ 034 58
153 339 S§ 151 337 @ 157 M3 NW 13 M1 UU 061 97 a
14C 332 L 15C 348 \ 15D 349 1 IE D0 © 07% 126 *
10F 271 0 ACF 483 QO 1D0 464 P 107 2683 G 10 270 NW
000 0 @ 196 406 V 185 389 E 177 35 w O% NH ©
1A8 424 ( 1A9 425 ) IAC 428 ,» 10C 268 L 020 45 -
186 390 F 14E 334 * {4F 35 0 10C 268 L 0B 43 ¢
19 412 \ 19D 413 1 19E 414 T° 10C 268 L 02a 42 3
172 370 rv 176 374 v 198 408 X 000 0 @ 0X 47 /

9 A B C D

045 4&9 E OEE COB ALL OEE COB ALL 3EE LSHFA ALL 2€2 CH OR
04h 74 J 361 TNC XO 138 MsC ALL JEE LSHFA ALL OIF XC 3103
108 264 H 030 ->14D8 0AE AOC ALL JEE LSHFA ALL 2FC RCR 13
000 0 @ O0IBJUNC 3403 10EA=C ALL IC R= 12 046 C=0 SIX
10C 248 L  3JDARSHFC MN  2F0 WRITE DATA 226 C=C#i1 SIX JBC ?FSET 0
10C 268 L 226 C=C41 Six 29C R= 7 226 C=C41 SIX 013 UNC 3402
10C 268 L 286 7C40 XS 04A C=0  R<- 185 A=Atl SIX 1BE A=A-1 NS
000 0 © JEFJX $03 2CR= 9 342 A860 ER 070 N=C ALL
045 101 $ ue oa xh C40 RS ar Ken $03 I: Es at

Ty si3 6 i 8 C=N ALL 1% 5 : 308 A=0 SIX 060 ->1807
187 391 6 394 R= 0 050 LDeR- 1 282 7C40 BR 158 N=C ALL
10C 268 L 017 JC 8402 25C R= 9 047 JC  3H08 10E A= ALL
10C 268 L  3D4 R=R-1 00E A=0 ALL 2FC RCR 13 038 READ O(T)
10C 268 L 084A C=0 R{- 10A A=C  R<- 046 C= SIX 0As AOC SIX
388 SETF 0 OFACOB MH C4AC=0  R{- 226 C=C#1 SEX 106 A<C SIX

PPC HP-41C ASSEMBLY LANGUAGE LISTINGS Number 2.

6 7

D6 4720 V OF 243 s
0726 118 v XC 764 |
134 340 T 242 578 B
206 732 \ OFF 249 y
A 794 7 250 408
220 3M 232 5% R
28 74 h 228 352
J0E 782 N 101 257 A
172 375 wv 314 788 7
17 380 | 262 7B b
10E 220 N 137 823 7
208 S26 N  2F 751 0
199 409 Y 1B? 441 9
193 403 S 182 4 2
237 599 Ww 0B2 178 2
330 6816 0 O0E0 224

E F

328 808 ( OAE ACC ALL
000 0 © 078 READ 1(2)
30S NC XQ 028 WRIT oT)
088 ->22F5 0B8 READ 2(Y)
018 24 X 068 WRIT 1(2)
3BS 7NC X0 CF8 READ 3(X)
050 ->14ED 0A8 WRIT 2(Y)
389 HC 60 0At AOC ALL
2 - 0E8 WRIT 3(X)
IBS NC XQ 3E0 RTN
050 ->14ED 240 SETDEC
385 7NC XQ 04E C= ALL
050 ->14ED 288 C=C-1 ALL
04E C=0 ALL 260 SETHEX
270 RAM SLCT 1EE C=C4C ALL
038 READ O(T) 3EO RTH

6 7

042 & B 043 47 OC
047 71 G6 048 72 H
4B 73 K 04C 76 L
000 0 @ O04 79 0
052 82 R 053 83 S§
05 8 Vv 057 87 W
WA $0 Z 03 61 =
020 32 0€ 4
062 9 bb 03 99 ¢
025 37 1 01d 29 )
07F 127 & 194 410 1
000 0 © 00D 13 HN
037 35 7 038 S58 8
034 352 4 035 53 5
031 4% 1 0312 S50 2
030 48 0 02 46

E F

3DA RSHFC N 050 ->1421
266 C-C-1 SEX 2a0 SETDEC
OIF JC $403 OBO C=N ALL
HATCH MN 26E CHO ALL
JE7 JC 3-04 103 WNC 3ilA
046 C=0 SIX 23IE C=Ct1 MS
21A C=C+A N  11B UNC 3423
1B1 NC XQ 1B3 NC $137
0560 ->184C 085 ?NC X0
2 REE DATA ->1421

SEIF 7 28C FSET 7
198 C=M ALL 097 JC  ti12
0AE AOC ALL 2A0 SETDEC
38C FSET 0 0BO C=N ALL
053 NC 3t0A 23E C=C#1 MS
085 ?HC XO 17B INC $42F



16 BLOCK

0

0CB JNC 1419
085 "NC XQ
050 ->1424
2EE 7CH0 ALL
0AB JNC  $#15
163 NC 3-14
00E A=0 ALL
ORO C=N ALL
078 JNC  340F
JF8 READ 3(X)
351 NC XQ
050 ->14D8
070 N=C ALL
0BC C=N ALL
JEE C40 ALL
953 UNC 3404

1¢ BLOCK

8

056 C=0 XS
276 C=C-1 XS
33 R= 12
£2 C40 OR
217 J 3402
04E C= ALL
260 SETHEX
OEE CCR ALL
108 A=C ALL
2F0 WRITE DATA
038 READ O(T)
J6E ASC ALL
033 JNC 3106
24C 7FSET 9
381 °C GO
00F -02E0

17 BLOCK

0

27E C=C-1 MS
067 JC  $40C
27 C=C-1 KS
077 JC $40
27 C=C-1 NMS
08F JC 811
11E A= HS
208 STOT
1BE A=A-1 NS
JFB INC ¢-01
1A6 A=A-1 SIX
JDR UNC 3-05
JEC RTN
208 STCT
145 A=A-1 SIX
JFI ONC 8-02

17 BLOCK

8

1AE A=A-1 ALL
JEE C#0 ALL
06F JC 340D
0AE AOC ALL
10£ A=C ALL
270 RAM SLCT
038 READ O(T)
3p4 R=R-1
394 R= 0
JE UNC 3-09
JSC R= 12
<F2 7C80 F-0
360 7C PN
nC R= 10
JEO RIN
LF 0

19

1 2 3 4 3 8 7

363 JNC 8-14 O3F JC  3+07 043 UNC 3408 33F JL 3-19 3BO C=C AND A 378 READ 13(c) OEE COB ALL
00t A=0 ALL 3D8 COST X 141 "NC XO 1AD INC 348 WRIT 14(d) 1BC RCR 11 038 READ O(T)
0B0 C=N ALL 28C FSET 7 0M ->2950 070 ->1C6B OAE AOC ALL 046 C=0 SIX 240 SETBEC

JHC 3419 027 JC 3404 3E5 "NC XO 100 d 158 H=C ALL 206 C=C+A SIX 22¢ C=C4i ALL
088 READ 2(Y) 1AD NC X@ =>2AF 31B JNC  3-1D 171 NC XQ 03C RCR_ 3 26E C=C-1 ALL
0A AOC ALL 070 ->1C6B 0B NC XO C=2 ALL 01C ->075 368 WRIT 13(c) 2FE C40 MS
OF8 READ 3(X) 062 98 ->2 JB0 C=C AND A 198 C= ALL 3EO RIN 043 JNC 3408
J6E TAC ALL 3C1 7NC 60 383 JNC 3-10 2¢E "C80 ALL AOC ALL 378 READ 13(c) 23E CsCil MS
0B7 JC 316 002 ->00F0 EC=0 ALL 28F UC $F RTN IBC RCR 11  O02F JC 3405
2CC 7FSET 13 OBS READ 2(Y) 270 RAM SLCT 32B JHC 8-1B ORO C=N ALL OAE AOC ALL 03B READ O(T)
06F JC  $40D OAE ACC ALL 3BB READ 14(d) OEE COB ALL 1AS NC XO 130 LDI SIX OSE C=0 MS
04E C=0 ALL OFB READ 3(X) 3D8 COST X 370 C=C OR A 058 ->1669 9» E23 C=Ct1 MS
270 RAN SLCT 3SE 7ASC ALL OAC ?FSET 4 028 x 3405 OBO C=N ALL 260 SETHEX 053 JNC 3404
3B8 READ 14(d) 367 JC 8-14 3A7 JC 3-0C OCE C=B 0AE AOC ALL 206 C=C+A SIX 27¢ C=C-1 MS
308 COST X 260 SETHEX 308 COST X 2AE C=-C-1 ALL O4E C=0 ALL 019 "NC GO X6 C80 XS
04C 7FSET 4 2CC 7FSET 13 28C FSET 7 000 NOP 270 RAN SLCT 072 ->1C06 0B UNC 2403

9 A B C D E F

0C? NC GO 04C ?FSET 4 046 C=0 SIX 398 C=ST X XI NC 3-22 3D8 COST X SF1 NC XQ
00a ->0232 360 7C RTN 270 RAM  SLCT 23C RCR 2 375 TC XQ 30C FSET 1 058 ->14FC
OCE C=B ALL 28C 7FSET 7 CR= 12 398 C=ST X 038 ->140D JA0 THC RTN 058 91
2F0 WRITE DATA 3A0 DeRIM %e eT pP xe RCR 13 LbI Six 3C4 S1=0 069 101 ee
Oat ACC ALL 108 8 DA R=R-1 ST=C X 3 208 STOT 073 115 s
JE0 RTN 041 7NC X0 3D4 R=R-1 388 READ 14(d) 375 TNC XO 358 §T=C X 087 135 6
OCE C=B ALL 0BO ->2C10 354 = 12 OICRR 3 058 ->16DD 04E C=0 ALL OA 161 !
27E C=C-1 MS 3IBB READ 14(d) 32F LC  $-1B 3D8 COST X 130 LPI SEX 130 LDI S8X OC? 201 I
FE C80 MS RCR OCE C=B ALL 38C ?FSET 0 008 8 H OFF 255 t 10B 267 K
OBB JNC #417 358 ST=C X 058 6=C @Rs+ 013 UNC $402 375 7NC XO 3p8 COST X 13F 319?
0A1 TNC XO 308 SETF 1 0E0 SLCT 0 2% C=C+! ALL 038 ->16DD IBCRCR 11 18F 399 O
018 ->0628 148 SETF 6 19C R= 11  30C "FSET | 130 LDI_ SEX 10E A=C ALL 215 533 U
2CC 7FSET 13 398 C=ST 202780 P-@ OIBUINC $403 007 7 6 O7CRCR 4 180 POP ADR
360 7C RIN ZCRIR 13 051°C XO 22 C=C+1 ALL 358 ST=C X 240 SETDEC 21A C=C4A NH
3B8 READ 14(d) 3A8 WRIT 14(d) OBS ->2D14 22E C=C+1 ALL 3BS READ 14(d) 2BE C=-C-1 MS 330 FETCH SIX
358 ST=C X 3E0 RTN JAINC $-0C IBCRCR 11  2BCRCR 7 260 SETHEX 0Aé AOC SEX

1 2 3 4 5 6 ?

3E0 RTN 16D "NC 60 104 CLRF 8 OEE COB ALL O4EC=0 ALL 23CRCR 2 3DC R=R+1
208 STOT 01E ->075B 04E C=0 ALL 10C "FSET 8 2F0 WRITE DATA 2BC R= 13 I7C ROR 12
000 NOP 0A9 NC XO 270 RAM  SLCT 013 UNC 3402 OD4 TR= 10 050 LDeR- 1 194 R= 11
186 A=A-1 SIX OSC ->172A 378 READ 13(c) OAE C=0 ALL 340 ?C RTN 010 LDeR- 0 J UNC 3-04
3EB JNC 1-03 388 SETF 0 03C RCR 2F0 WRITE DATA OAE AOC ALL OF0 CON ALL  36B NC 2-13
JE0 RTN JCB JNC 3-07 054 C=0 16E A=At1 ALL 270 RAM SLCT 270 RAM  SLCT 130 LPI  SiX
208 STMT 0A? TNC XO 1] RAM ser 0AE AOC ALL 038 READ O(T) OFO CON ALL 008 8 H
000 NOP 05C ->1724 AE AOC ALL 37B INC 3-11 IDC R=Ri1 338 NC 8-19 270 RAN  SLCT
000 NOP 308 SETF 1 03 READ O(T) 1DS 7NC XQ 3pC R=Rt1 04 R= 10 0AE AGC ALL
1A6 A=A-1 SEX JAB UNC 3-0B OEE COB ALL 05C -21775 IDC R=Ri1 37 X 3-08 OEQ SLCT Q
JEI UNC 2-04 JIBS READ 14(d) OAE AOC ALL 354 "R= 12 JDC R=RH1 0AE AOC ALL 2DCR= 13
JEO RTN 03C RCR 3 10E A= ALL 02B JNC $405 393 JNC $-0E 270 RAM SLCT 0A0 SLCT P
0A? NC XQ 358 ST=C X 2F0 WRITE DATA 21C R= 2 10S INC X0 038 READ O(T) ISCR= 4
05C ->1724 384 CLRF 0 038 READ O(T) 052 C=0  P-@ OSC ->1775 IC R-Ri1 038 READ 0(T)
398 C=ST X 304 CLRF 1 JE PAC ALL 2F0 WRITE DATA 354 R= 12  OAA ACC R<- 052 C=0 P-Q
IBC RCR 11  3EO RIN 360 ?C RTN JEO RTN 04B JNC t109 3DC R=Ril OICR= 3

9 A B c D E F

3D4 R=R-1 I78 READ 13(c) 054 C=0 M OSA C=0 M 033 JNC 406 270 RAM SLCT 204 C=CiA SIX
304 R=R-1 03C RCR 3 27a C=C-1 MH  23A C=C41 M  O0AE ACC ALL 366 7A8C SIX 13CRCR 8
262 C80 PQ 1C6 A=A-C SIX OAE AOC ALL OAE ACC ALL 026 B=0 ALL J2F JC  3-1B 206 C=Cth SIX
JEB UNC 8-03 ORO C=N ALL OC3 JNC $418 138 M=C ALL 063 JNC s40C OEE CCB ALL OIC RR 3
JEO RTN 1C6 A=A-C SIX 198 C=M ALL 378 READ 13(c) 368 7A8C SIX 2F0Q WRITE DATA 358 WRIT 13(c)
248 SETF 9 07F JC $40F 206 C=C+A SIX OES COB SIX JE3 UNC 3-04 198 C=M ALL O6E AB ALL
0A6 AOC SEX 108 SETF 8 037 JC 3406 02B JNC 3405 OAE ACC ALL OEE COB ALL 244 CLRF 9
070 N=C ALL OCE C=B ALL 24C ?FSET ¢ IBC RCR 11 270 RAM  SLCT 141 7NC XO 035 NC 60
285 NC XO 0AE ACC ALL 009 7C GO ACCA NH OFACCB HN 0A4 ->2950 0BE ->2F0D
014 -»0541 158 ¥=C ALL 083 ->2002 OEE C<*B_ ALL 1BC RCR 11 OCC ?fSET 10 ® READ 14(d)
158 ¥=C ALL 24E C=A-C ALL 248 SETF ¢ 2F0 WRITE DATA 21A C=C+A N 017 JC #402 358 ST=C X
9C1 ?NC X0 03C RCR 2 JEO RTN OEE CB ALL O3C RCR 13 126 A=AtR SIX 01 SETF 4
05C ->1730 0E6 CZF SIX 378 READ 13(c) OAE ACC ALL OES CB SEX Q&E ADB ALL 398 C=ST X
04E C=0 ALL 1BRC RCR_ 11 206 C=C+A SIX 10C ?FSET 8 038 READ O0(T) 378 READ 13(c) 3A8 WRIT 14(d)
270 RAM  SLCT OEE C->B ALL IBC RCR 11 033 UNC  %+04 OEE CMB ALL 206 C=C+A SIX 3EQ RIN
0BE B=A ALL 37 READ 13(c) OEE C->R ALL 0&6 AC SIX O03C RCR 3 03C RCR 3 000 NOF

PPC HP-41C ASSEMRIY TANGUACGE [.TSTINCS Namb.or 2. I'ACE



18 BLOCK

0

04E C=0
01B JNC 3403
04E C=0 ALL
2BE C=-C-1 KS
JC R= 12
050 LDER- 1
018 JNC 3403
028 B=0 ALL
074 ACB M
iD8 COM ALL
198 C= ALL
046 C=0  S&X

NS
HS

03E B=0
OSE C=0
108 CON ALL
JICR= 1

18 BLOCK

8

01E A=0Q
JEO RTN
0C6 C=B
3C3 INC
06E AB
363 INC
342 780 OR
J4F JC 3-17
266 C=C-1 SX
JEA LSHFA R<-
JEI UNC 2-04
028 B=0 ALL
OFA COBH
0AE AOC ALL
04E C=0
108 CON ALL

19 BLOCK

0

238 C=CH1 MS
OEE COB ALL
202 B40
01B JNC £103
JAA RSHFB R<-
226 C=C#1 SIX
00E A=0 ALL
1C2 A=A-C NR
023 UNC 3404
JEE LSHFA ALL
128 A=AtB ALL
JFB NC 3-01
IDE A=A-C MS

$40
J8A RSHFA R<-
16E A=At1 ALL

19 BLOCK

8

062 ->1807
00E A=0
269 NC XQ
064 ->199A
OEE COB ALL
0B0O C=N ALL
13D NC XO
060 ->184F
255 NC Xa
064 21993
269 NC GO
062 ->189A

ALL

HS

S8X
3-08
ALL

3-14

ALL

10£ A=C 0 ALL 285
255 NC X
064 ->1995
135 7NC x0

PAGE 20

ALL 2FA °C

6 14E A=AtC

1

3D4 R=R-1
176 A=At1 XS
235 C=Ct1 XS
394 m= 12
SEI MC 3-04

$420

108 CON
06E AB ALL

9

04E C=0 ALL
35C R= 12
050 LDER- 1

SiX
NS

"WH MN
123 NC $424

1

226 C=C1 SX

124 A=AtB R<-
ALL

0BA ACC
3E0 RTN

9

060 ->184D
269 NC XQ
064 ->1994
275 MC 60
062 ->189D
04E C=0
3 R=

230 LDeR- 9
JEO RTN
0EC=0 ALL 1
108 COM ALL

NC XQ
064 ->19A1
IEE C=CiC ALL
3CE RSHFC ALL

a.
226 C=CH1 SIX 250

0SB JNC  $40B

S
E
R
A 8

A
R
H

N
y

04E C=0 ALL
270 RAM SLCT
09E B=A NS
OCE C=B ALL
268 RIT 9(@)
288 READ 10(4)
As AOC SIX
106 A=C SX
248 WRIT 10(+)

268 WRIT 9(Q)
288 READ 10(1)
0A6 AOC S

N
S

o
b

o
o

3
!

'

N
O
L
I
N
0
O
L
I
N

150 LDER- 5
PPC HP-41C ASSEMBLY LANGUAGE LISTINGS Number 2.

3

288 C=0-C ALL
IIEA=C IS
326 W<B SIX

AL
$402

04E C=0
013 JNC
222 C=C#1

1X 062 ->186D

JC R= 12
SEO RIN
2FA TCH MN
JA0 7NC RTN

226 C=C+1 SIX
106 AC Si
35C R 12
146 A=AtC StX
047 JC $408
304 R=R-1
394 R=
01B NC
0CE C=B

0
$403
ALL

1EE C=Ci(

Oct AL
26 C40 XS

c

3E0 RTN
266 C=C-1 SX
303 JNC 3-06
04E C=0 ALL
0DAC=B N

084 ->19€7

ALL 25E C=A-C

2h 7
L 03B NC

3

198 C=H
046 C=0
03E B=0
0E C0 iS
108 CON ALL
206 C=CtA SIX

ALL
StX
HS

ICE A=A-C ALL

J

340 7C RIN
226 C=C41 S&X
286 CH SIX
03B JNC $407
266 C=C-1 SX

ALL

i
3407

236 C=CH1 XS

304 R=R-1
3D4 R=R-1
390 7NC XQ
064 ->19E7
10E A=C ALL

3CAOCE C=B
193 INC GO
042 ->1863
00E A=0
395 7NC XQ
064 ->19E5
IOC RR
2D4 R=
217 i
IDC R=RH1
395 HC Xa

13
$402

ALL 3CA RSHF

O
o

-1

I
E
3
8
Y

3403

F
I
R
E
R
E
S
T

Se
es

SE
UR
HE
SN
IR
RI
NL
R

i

$417=

E

FI JMC 3-02
148 A=AC ALL

J7E AC MS
013 NC $402
048 SETF 4
246 C-A-C SIX
023 JNC 3404
1B6 A=A-1 XS
0AE AOC AL
093 NC 3412
02€ B=0 ALL
0F0 CON ALL
0BE AOC MS
0F0 CON ALL
01E A=0 MS
006 A=0
OFA COB MH
i6t A=A-B ALL

106 A=C SIX

JBE RSHFA
ALL JAE 7340

7

OEE COB
0AE AOC ALL
J R= 12
{0E A=C ALL
1S CsCtC SIX

ALL

106 AC AL
OBE B=A ALL
OIC R= 3
IE LSA ALL
0A RSFA R<-
TLR 12
JA M80 R¢-
397 Xk $-0F
166 AAt1 SIX
306 tC SX
0iB MC $403
23% CCH XS
3E0 RTH
dE C=0 ALL
222 CCl MR
ICE RSHFC ALL

7

FB MC 3-01
128 A=AiB ALL
SEE LSHFA ALL
286 C=C-1 SX
308 WNC 1-05
J8E RSHFA ALL

L 0B0 C= ALL
183 TNC XO
050 ->184D
04C 7FSET 4
JA0 NC RTN
2AN
JA0 TNC RTN

SIX 10t A=C ALL
0F8 READ 3(X)
01D 7NC 60

ALL
ALL

027 JC +04



1A BLOCK

0 1 2 3 4 3 6 7

198 C=M ALL 008 SETF 3 3DB JNC 3-05 JEE LSHFA ALL 36B JNC 8-13 28C ?FSET 7 208 NC 3-3F 262 C=C-1 ®R
106 AC ALL OIEA=0 HS 2F5 NC XO 266 C=C-1 SIX OME C=0 ALL 01B JHC 3403 OEE COB ALL OBE B=A ALL
SEO RTN 01AA<0 BN 048 ->1ABD 053 JNC 340A JISC R= 12  2BE C=-C-1 MS OAC ?FSET 4 108 CON ALL
226 C=C+1 SIX OE ACB ALL 1A3 JNC 3434 OC R= 5 26 C=C-1 R<- MIE A=C MS 02B JNC #405 198 C=M ALL
JCB NC 3-07 OCE C= ALL 2B9 TNC XQ 2X27 ER 10EAC ALL 211 "NC 60 229 NC XO 083 JNC 3410
JSC R= 12  1E6 C=CiC SIX 068 ->1AAE 02B NC $405 21IC R= 2 062 ->1884 068 ->1A8A 226 C=C+1 SMX
162 A=Atl @R 073 JNC SHOE IC R= 4 262 C=C-1 OR 050 LDeR- i 222 C=Ct1 OR OAE AOC ALL 38E RSHFA ALL
06E ACB ALL OCE C= ALL 033 JNC 3406 282 7CH0 ER 0OC 7FSET 3 18E A=A-B ALL OSE ACB ALL 27 C=C-1 MS
289 TNC SE M0 NS OSE AOB ALL O4F JC 3409 O13 JNC 3402 JFI UNC 3-02 2DC R= 13 BJNC 3-0D
062 ->1BA9 07F JC $40F 166 A=Atl SIX 222 C=Ct1 ER 2A C=-C-1 SIX 12% A=A{B ALL 190 LDER- § RSHFC ALL

B= CR= 13 JAE RSHFB ALL 33CR= 12 O06E ACB ALL 154 R= 4 OC R= 3 3CE RSHFC ALL
OFA COB N R=R-1 JIIANC 3-14 123 NC $424 10E AC ALL OXF JC 3407 2FA "COO MICE RSHFC ALL
0AE AOC 094 = 5 2A C=CtL §  OAE AOC ALL 04C TFSET 4 SEE LSHFA ALL 198 JNC  $#33 162 A=Atl OR
004 CLRF 3 i" 18E A=A-B ALL 3FALSHFA HN  O1B INC 8403 266 C=C-1 SIX JDC R-Ri1 06E ACB ALL
J5E M80 MS 06B ->1A61 FI UNC 3-02 OAE AOC ALL 009 NC XO 3D4 R=R-1 262 C40 MR 10E AC ALL
013 JNC 8402 226 C=C+1 SIX 12 A=AtB ALL 2€2 7CH0 @R 060 ->1802 OEE COB ALL 033 NC #406 0OC FSET 3

1A BLOCK

8 9 A B c Db E F

2319 7C x0 206 C=Cth ALL 05AC=0 MN ODO LDR- 3 274 C=C-1 NH  04B INC 30D ODO LDER- 3 010 LDeR- 0
061 ->188t 06E ACB ALL OSE C=0 MS 010 LDER- 0 110 LDER- 4 190 LDER- 6 050 LDeR- 1 210 LDeR- 8
253 JNC 3-35 3CE RSHFC ALL 10E A=C ALL 090 LDeR- 2 23A C=CH1 M LDeR- ¢ 010 LDER- 0 150 LDeR- 5
JAE RSHFB ALL 2EE 7C#0 ALL FSET 50 LDER- 5 0D4 R= 10 ODO LDeR- 3 050 LDER- 1 ODO LDER- 3
27e C=C-1 MS 027 JC  $+04 O1B NC 3403 210 LDéR- 8 0E7 JC  $+1C 050 LDER- | 100 LDER- 7 050 LDeR- 1
IFT NC 3-02 198 C=M ALL 3E1 ?NC XO 150 LDER- 24 R= 9 110 LDER- 4 250 LDER- 9 190 LDeR- 6
128 A=A#B ALL OAE AOC ALL 044 -19F8 010 LDER- 0 13F JC 3427 1DO LDeR- 7 210 LDeR- 8 210 LDOR- 8
17¢ A=Atl MS 0 RIN C ESET 4 LDeR- 9 114 R= 8 LDeR- 1 10 LDIR- 0 DC R= 10
198 C=M ALL 186 A=At1 S3X OIF JC 303 090 LDER- 2 18F JC 3431 210 LDER- 8 110 LDER- 4 328 INC 3-1B
328 NC 3-1B JCB JNC 3-07 001 7NC XO 250 LDeR- 9 204 R= 7 010 LDER- 0 0D0 LDER- 3 ISCR=  §
108 CON ALL 288 C=0-C ALL 060 ->1800 250 LDeR- 9 ICF JC 3439 150 LD@R- 5 0D0 LDeR- 3 0D0 LDeR- J
198 C=M ALL 1D8 COM ALL 141 NC 60 110 LDER- 4 154 R= 6 190 LDeR- & 19C R= 11 ODO LDER- 3
08E B=A ALL 226 C=Ct{ SIX 044 -)1 10B NC $421 IFF JC  343F 35CR= 12  38B JNC 3-0F ODO LDER- 3
OEE COB ALL 295 TNC 60 OEE COB ALL OMEC=0 ALL 39CR= 0 OEE COB ALL 1ICR= 8 010 LDER- 0
IEE C=C4C ALL 082 ->18A5 JC R= 12 IA = 12  0DO LDER- JEQ RTH 0D0 LDOR- 3 210 LDOR- 8
IEE C=C4C ALL OSE AOB ALL 090 LDER- 2 097 LC 8412 IC R= 6 000 NOP 00 LDER- 3 0D0 LDER- 3

1B BLOCK

0 1 2 3 4 5 6 7

150 LDER- 5 2600 NC 3-33 O33 UNC 8406 2FE ?7CH0 MS 2FE 7CE0 NS 083 JNC 3410 3SCR= 12 001 ™NC XO
25CR= 9 026 B=0 ALL 30D ?NC GO 013 NC $402 307 JC 8-20 146 A=A4C SEX OCE C=B ALL 060 ->1800
20B NC 3-25 OFACOB M062 ->18C3 288 SETF 7 026 B=0 ALL O01B JNC $403 262 C=C-1 @R 2B3 NC 8-24
OSC R= 4 ORE AOC ALL 286 7C80 SEX OBB READ 2(Y) 211 MC GO 2A8 C=-C-1 SIX AOC ALL 028 B=0 ALL
0D0 LDeR- 3 089 7NC X0 SEB NC 3-03 OSE C=0 MS 042 ->1884 008 SETF 3 JAE 80 ALL OFA COB Mf
0D0 LDER- 3 064 ->1922 266 C=C-1 SIX O02E B=0 ALL 02 B=0 ALL OO 4 ALL 34D 7NC 60 10 A=C ALL

LDER- 3 OBS READ 2(Y) JEE LSHFA ALL OFA CCB HM OFACCB MH OSE C=0 HS Q4E ->1BD3 0RE AOC ALL
Ono LDeR- 3 361 NC XQ JAM MM OAE AOC ALL ORE AOC ALL 05AC0 N 3427480 OR 10f A= ALL
050 LDeR- 1 030 ->14p8 pF JC 3-05 308 SETF 1 0 B=0 MS JC R= 12 027 JC  $+04 226 C=Ctl SIX
11ICR= 8 10E A=C ALL 266 7C80 SIX 2DA 7B#0 NM  JSE 7A00 NS 184 A=A-B R<- 266 C=C-1 SIX {E6 C=C4C SIX
298 UNC 3-2D OF8 READ 3(X) OAF JC $409 077 JC  *40E 2BF JC 8-29 262 C=C-1 OR JEE LSHFA ALL 3BI NC 3-0A
2CR= 2 IE 7A%0 NS OBE ACC MS ODI TNC XO 20A "B80 MH 222 C=C41 OR 3JEI NC 8-04 IE 7A80 HS
0D LDER- 3 OBB UNC 3417 11E A-C NS 064 ->1934 2AB JNC 3-2B OBE B=A ALL 1D8 COM ALL 057 JC 310A
ono LDER- 3 006 A=0 SEX IFE C=C4C NS 2FA 7C40 MH OAS AS SIX 108 CON ALL 2AS "NC XO 0AE AOC ALL
0D0 LDeR- 3 0BAAOC MW IFEC=CH MS JIB UNC 3-1D 106 A=C  S8X 198 C=M ALL 0460 ->18A9 3ES NC XQ

= 7 2F6 7C80 XS 21E C=C+A MS 198 C=M ALL 2E6 °C$0 SEX 1BB UNC #431 OBR UNC 8411 064 ->19F9

1B BLOCK

B 9 A B C D E F

ISCR= 12 27E C=C-1 MS JEALSHFA R{- 204 R= 13 OICR= 3] 01B JNC  $+03 OEE COB ALL 3A0 ?NC RIN
04E C=0 ALL 3F3 JNC 8-02 QAE AOC ALL BB JNC 3-09 3A5 7NC XO 2BE C=-C-1 MS IDB JNC 3-05 O4E C-0 ALL
0R6 AOC SEX 198 C=N ALL JC R= 0 026 B=0 ALL 0&C ->1BE? 000 NOP 38E RSHFA ALL 108 COM ALL
10E A=C ALL 12 A=AB ALL 1DO LDER- 7 J9CR= 0 2FA TC40 HM  1BS 7NC XO 229 WC XQ 2B NC XO
05E ACB ALL 1BE A=A-1 MS 286 C=0-C S8X 082 B=A OR O3B JNC 3407 040 -2184D 048 ->1A8A 068 ->1RAE
CIB JNC $407 233 JNC 8-34 2C6 ?B80 SIX 12E A=AiB ALL 3B8E RSHFA ALL 30C 7FSET | 06E APB ALL OEE COB ALL
008 SETF 3 23E C=C41 MS {EJ UNC 843C J8E RSHFA ALL 3DB JNC 3-05 OCB JNC 83419 IC R= 6 275 "NC 60
JCB NC 3-07 O6E AOB ALL IC R= 46 2B5 NC XO OEE COB ALL ODI 7NC XO 21B UNC t-3D 062 ->189D
154 R= 6 SEE LSHFA ALL 38t RSHFA ALL 068 ->1AAD ODB JNC  $+1B 064 ->1934 128 A=AtB ALL O00F A=0 ALL
1F7 JC $43E 3DA R=R-1 Ott COB ALL 00C 7FSET 3 JBE RSHFA ALL 149 *NC XO 262 C=C-1 OR  2BY 7NC XO
3D4 R=R-1 094 R= 5 2F5 NC X0 037 JC $405 023 JNC 3404 060 -1852 JF INC 3-02 068 ->1AAE
23 C=C41 MS 20B JNC ¢-3F 068 --1ABD 06E AOR ALL JSE 7480 MS 198 C=M ALL 042 C=0 @R OBO C=N ALL
226 C=C+1 SIX OAE AOC ALL 3AS NC XQ 18E A=A-B ALL 3JEF JC 3-03 FE ?C#0 MS 226 C=C+1 SIX 13D 7NC XO
JDR JNC 3-05 OBE B= ALL 06C ->1BE? 06E ACOB. ALL 266 C=C-1 SIX 035 NC GO 3DC R=RH1 060 ->184F
273 NC $-32 3JEA LSHFA R<- 2FA C80 12 A=AtB ALL OSE C=0 NS 086A ->1A0D 3EO RIN EB INC 8-23
I8E RSHFA ALL JEA LSHFA R{- OE3 UNC  $41C O06E AB ALL 00C °FSET 3 1A6 A=A-1 SIX 0BC 7FSET 5 000 NOP

PPC HP-41C ASSEMBLY LANGUAGE LISTINGS Number 2. PACE 21]



1IC RUCK

0 1

000 NOP fC 12 L
000 NOP 010 16 P
000 NOP 008 8 H
0BOC=N ALL 001 1 A
009 7NC GO 020 32
046 ->1102 04 4 OD
248 SETF 9 00f 1 A
016 A<0 XS 014 20 1
176 A=At1 x3 00t 1 A
316 MLC 104 260 D
i8t 7C 60 001 1 A
00B ->02£0 014 20 1
270 RAM SLCT 001 1 A
1C1 7NC 60 020 32
054 ->1670 05 5 E
101 257 A 012 18 R

iC BLOCK

8 9

149 7NC XQ 38D NC XQ
024 ->0952 070 ->1CEF
10C ?FSET 8 018 JNC 3403
3A0 7NC RTN IBS 7NC XQ
38D 7NC XQ 070 ->1CED
1BC ->6FE3 369 NC XO
1F1 ?NC GO 070 ->1CDA
00E ->037C 38D MC XO
321 NC XO 070 ->1CE3
070 ->1CC8 0B0 C=N ALL
0B8 READ 2(Y) 10E A=C ALL
CFO CON ALL 135 7NC XQ
OBO C=N ALL 060 ->184D
10E A=C ALL 349 TNC XO
0AC ?FSET 4 070 ->1CDA
023 JNC $104 04C FSET 4

1D BLOCK

0 1

IBS TNC XO 084 CLRF 5
070 ->1CED 321 NC XO
01D NC XQ 070 ->1CC8
074 ->1D07 IB1 NC XO
0F0 CON ALL 070 ->1CEC
IBD 7NC XQ 10E A=C ALL
070 ->1CEF 3A% NC XO
10E A=C ALL 070 ->1CEA
JA? NC XO 135 7NC XO
070 ->1CEA 060 ->184D
OEE CCB ALL 081 NC X
048 C=0 ALL 064 -21920
270 RAM  SLCT 08C ?FSET 5
OEE CB ALL 027 JC  &404
261 NC GO IBY NC XQ
062 1898 070 ->1CED

1D BLOCK

8 9

02t B=0 ALL 1E6 C=C SIX
10E A=C_ ALL 3B1 ?C 60
07a ACB M077 ->1DEC
2FE 7CH0 HS 346 TAB0 SIX
04B UNC 3409 08F JC 8411
148 SETF 6 0CE C= ALL
20C ?FSET 2 2CE "B80 ALL
033 UNC 3406 323 JNC $-1IC
38C FSET 0 JC R= 12
023 UNC $404 262 C=C-1 @R
384 CLRF 0 2EE CH ALL
288 SETF 7 057 JL 1404
144 CLFF 6 J0C ?FSET 1
JCR= 12 307 JC $20
0A6 AOC SIX 285 NC XQ
106 A=C SIX 064 ->19A1

PAGE 22

= o
s

O
X
-
N
O

I
r

<
X
D
O
X
E
M
I
E
X
O
O
D

023 NC 3404
38% NC XQ
070 ->1CEE
01B UNC $403
3B1 NC XO
070 ->1CEC
381 NC X@
070 ->1Ct0
046 C=0 SX
270 RAN  SLCT
0F8 READ 3(X)
0AC 7FSET 4
0IF X 3403
048 SETF 4
2(B NC 8-23
10 A=C ALL

a
“~

018 INC
IBD NC XQ
070 ->1CEF
10€ A=C
135 ?NC XQ
060 ->184D

3403

269 hy! Xa

ALL
ALL
12

05AC=0 M

3 4

00E 14 N 016 22 V
Ws 5 E 001 1 4
018 24 X 014 20 7
0 9 I 005 35 ¢E
013 19 S§ 10F 271 0
014 20 17 015 21 U
005 SS E 014 20 7
00E 14 N 020 32
014 20 T OOF 13 O
10E 270 NHN 006 6 F
013 21 U 020 32
oC 12 L 012 18 R
00C 12 L 001 1 A
110 272 P OE 14 WN
012 18 R 007 7 GC
00? 9 I 005 5 E

B c

0B8 READ 2(Y) 070 ->1CE3
135 NC X0 0F0 CON ALL
060 ->184D 04E C=0 ALL
369 NC XQ 270 RAH SLCT
070 ->1CDA 0F8 READ 3(X)
JAD NC XQ 128 WRIT A(L)
070 ->1CEB 00D TNC GO
381 7NC XQ 072 ->1C03
070 ->1CE0 190 NC X@
00E A=0 ALL 038 ->1667
162 A=Att BR IX R=
369 TNC XQ OEE COB ALL
070 ->1CDA 361 INC XO
JA? INC X0 050 ->14D8
070 ->1CEA St
38D NC XQ OEE COB ALL

3 4

081 7NC XO 305 7NC XO
064 ->1920 060 ->18C1
3A9 INC XQ 8C FSET 5
070 ->1CEA 360 ?C RIN
028 B=0 ALL OF0 CON ALL
OFACOB M088 SETF 5
10E A=C JB9 NC XO
009 TNC XO 070 ->1CEE
060 ->1802 26B INC 3-13
0C? NC X0 0B0 C=N ALL
064 ->1932 2A C0 N
24D 7NC XO 133 NC 3426
0560 ->1893 FE C80 MS
2E PCH NS 023 NC 3404
289 °C SETF 7
003 ->00A2 388 SETF 0

B c

0SEC=0 MS OAE AOC ALL
226 C=C+1 SIX 1D8 CON ALL
266 C40 SIX 222 C=Ct1 @R
043 JNC $408 1IEA<C MS
23t C=C+l M3 1D8 COM ALL
3D4 R=R-1 JAE RSHFB ALL
154 R= 6 JAE RSHFB ALL
33 JNC 8-06 1BE A=A-1 MS
OEE COB ALL JER NC 8-03
03D NC GO OIE A=0 HS
074 ->1EOF 12E A=A1B ALL
108 CON ALL OAE AOC ALL
04E C=0 ALL OSE B- ALL
23E C=C#1 MS ICE A=A-C ALL
JCE RSHFC ALL 393 UNC 3-0
06R JNC $40D 1D8 COM ALL

N
y
~
~

o
n

E
e
e
D
O
O
D

L
V
A
D
W
e
s
I
I
D

"
O

268 C=C-1 SIX
270 RAH SLCT
OtE COB ALL
038 READ O(T)
JD4 R=R-1
394 R= 0
383 JNC 3-04
04E C=0 ALL
270 RAM  SLCT

03E C=0
0F0 CON
10E A=C
135 NC X0
040 ->184D
089 TNC XQ
064 ->1922
0B8 READ 2(Y)

ALL

NS
ALL
ALL

050 ->180C
305 NC XO

D

23 C=C1 MS
108 CON ALL
06E AOB ALL
SEE LSHFA ALL

SX
7
ALL

0E1 7NC X0

PPC HP-41C ASSEMBLY LANGUAGE LISTINGS Number 2.

n
N
a
)

o
n

a
O
D
E
D
V
O
E
W
M

=
<

260 SETHEX
330 FETCH S§X
23a C=C41 ©

E

023 TNC XO
050 ->1809

103

050 ->1429
2F0 WRITE DATA
3C R= 12
JEO RTN
3D4 R=R-1
3D4 R=R-1
3D4 R=R-1
3D4 R=R-1
3D4 R=R-1
260 SETHEX

6

040 ->18C1
0F0 CON ALL
106 A=C ALL
0B8 READ 2(Y)
0AE AOC ALL
261 NC X0
060 ->1898
AH XK
ODF JX 3418

384 CLRF 0

E

078 ->1E38
OEE COB ALL
013 NC $402
12£ A-A1B ALL
262 C=C-1 @&R
FI MC 1-02
38E RSHFA ALL
042 C-0 OR
FA CHO N
11B JNC 2423
30C

0E3 JNC  $+iC
089 NC XQ
064 ->1922

7

170 PUSH ADR
IBC RCR 11
IX R= 6

0RE ACC ALL
330 FETCH SEX
274 C=C-1 N
106 A=C SIX
036 C=0 XS
JA8 WIT 14(d)
336 M80 XS
33 NC 3-06

F

04E C=0 ALL
270 RAM SLCT
378 READ 13(c)
{BC RCR 11
226 C=C#1 SIX
3DC R=Rt!
204 R= 13
JEB NC 3-03
286 C=C-1 5X
270 RAN SLCT
018 READ O(T)
2A0 SETDEC
JC R= 12
JEO RTN
321 NC Xa
070 ->1CC8

E3 JNC

001 ™*C X0
060 ->1800
0A? 7NC XQ
064 ->1924
009 NC XQ
060 ->1802
001 NC XQ
064 ->1934
149 NC XQ
0c ->1852
OIE A=0 NS
305 7HC XO
060 ->18C1
0B0 C=N ALL
OSE C=0 MS
108 COM ALL



1E BLOCK

0

198 C=H ALL
046 C=0 SIX
24D NC XO
060 -1893
0As AOC SIX
106 A=C SX
1E6 C=C4C SX
2A1 NC GO
076 ->1DA8
2B1 "NC 60
076 ->1DAC
JDC R=RH{
ny$ {et- 1 SX

12
3 JNC 1-03
05¢ C=0 HS

1E BLOCK

8

38C ?FSET 0
013 JNC 3402

OAC 7FSET A
345 7C GO
078 ->1ED1
08C FSET 5
02B JNC 3405
0AE ACC ALL
106 AC ALL
JCE RSHFC ALL
ICE A=A-C ALL
04E C=0 ALL
ICR 12

IF BLOCK

0

0E1 ?NC XO
078 -»1E38
OEE C<>B
013 INC $402
23 C=Ct1 MS
18t A=A-R ALL
JF3 JNC 3-02
128 A=A1B ALL
3D4 R=R-1
ICE RSHFC ALL
JEE LSHFA ALL
154 R= 6
398 UNC 3-0D
108 CoH ALL
38E RSHFA ALL
JBE RSHFA ALL

{Ff BLOCK

8

19F JC $433
10 A=C ALL
01E A=0 MS
04E C=0 ALL
JSC R= 12
266 C=C-1 SIX
0D0 LDeR- 3
01D NC XO

ALL

i 2 3 4

1B3 NC XQ 04C ?FSET 4 060 ->184F 127 L #24
060 ->184D 087 JC $410 14C TFSET 6 24 R= 9
38C FSET 0 269 TC XO 013 NC 3402 14F C 3429
03B JNC 3407 0644 ->199A 2BE C=-C-1 HS 114 "R=
2BE C=C-1 MS 186 A=At1 SBX 20C TFSET 2 167 X $42
OBE ACC MS 166 A=At1 SIX 360 TC RIN JC R= 0
26% TNC XO 000 NOP 0F0 CON ALL  1DO LDER- 7
064 ->1994 275 TC X@ SEO RTN 2CR= 7
031 NC XO 050 ->189D 04 C=0 ALL 3EQ RIN
060 ->180C 08C TFSET 5 26E C=(-1 ALL ODC R= 10
28C SET 7 OF JC 3407 OSEC=0 NS 190 LDER- &
02B JNC 3405 OAE C=0 ALL 354 "R= 12 190 LDER- 6
269 TNC XO R= 06F JC 3400 210 LDER- 8
064 ->1994 266 C=C-1 SEX 194 R= 11 190 LDER- 6
031 *NC X0 LDeR- 9 OEF JC 3410 130 LDR- 5
060 ->180C 13D NC XO D4 R= 10 090 LDER- 2

9 A B c

110 LDeR- 4 3CE RSHFC ALL 38E RSHFA ALL 047 JC 3408
150 LDER- 5 OE COB ALL 3CE RSHFC ALL 388 SETF 0
OEE COB ALL 2F6 C80 XS OEE COB ALL 14C FSET 6
266 C=C-1 SX JC S#13 16E A=A-B ALL OIF JC $403
26 MH XS 18E A=A-B ALL OSB JNC S+0B 148 SETF 6
0F XX £405 JNC 3-01 12€ A=AtB ALL 373 NC 8-12
266 C=C-1 SUX 12 A=AtB ALL OEE COB ALL 144 CLRF §
01B JNC #103 LSHFA ALL 198 C=M ALL 363 NC 3-14
226 C=C+1 SIX 266 C=C-1 S3X OEE COB ALL 384 CLRF 0
JBE RSHFA ALL 3DB JNC #-05 04C ?FSET 4 30C FSET 1
SEE C428 ALL O4E ro ALL 108 "iA na 3C3 .! 3-08

1% K AL 198 C=H ALL JO BE 31h 3403
1EE C=C4C ALL 1EE C=CiC ALL 3EE LSHFA ALL 284 CLRF 7
IEE C=C+C ALL 04C 7FSET 4 OEB JNC $t1D 32B NC 3-1B
IEE C=C{C ALL O01B UNC 3403 38C ?FSET 0 288 SETF 7

1 2 3 4

04E C=0 ALL 12€ A=AiB ALL 198 C=M ALL 064 ->1934
ISCR= 12 108 COM ALL 20C TFSET 2 149 7NC XO
050 LDER- | 08 B= ALL 14F JC 3429 0460 ->1852
ip8 COM ALL 11E A=C HS 3BC FSET 0 J8C 7FSET 0
JCR= 0 262 C=C-1 OR 13B JNC $427 013 JNC 3402
190 LDER- 6 JAB UNC 3-0B 219 7NC XO 0F0 CON ALL
190 LDeR- & AOC ALL 060 -21 28C ?FSET 7
OSB NC $40B 3JFALSHFA MN 123 UNC $424 013 NC $102
38A RSHFA R<{- OAE AOC ALL OBO C=N ALL 2BE C=-C-1 MS
JBA RSHFA R¢{- 2FA7C#0 NM 108 CON ALL OF0 CON ALL
1BE A=A-1 NMS 10B JNC 3821 198 C=H ALL 10B JNC 821
JEB NC 3-03 27t C=C-1 MS 046 C=0 SEX OE C=0 MS
01E A=0 MS 286 C=C-1 SIX 24D 7NC XQ 108 COM ALL
108 CCM ALL OIE A= MS 060 ->1893 0AE AOC ALL
0AE AOC ALL 38E RSHFA ALL OF0 CON ALL 198 C=N ALL
24E C=A-C ALL 39B NC 3-0D OD1 7NC XO 1AE A=A-1 ALL

9 A B c

050 LDER- 1 013 JNC #402 354 7R= 12 O02E B=0 ALL
210 LDeR- 8 JBE RSHFA ALL JAB NC 3-0B JX R=
090 LDER- 2 226 C=CH1 SIX 113 JNC 3422 210 LDER- 8
110 LDeR- 4 FI NC 3-02 JC R= 0 ICR 12
JCR= 0 04E C=0 ALL 042C=0 ©@R OEE COB ALL
250 LDeR- 9 O0AE ACC ALL 2£6 7CH0 SIX 322 AB OR
269 NC XO 1EE C=C4C ALL 30D °C GO 027 JC 3404
060 ->189A 1EE C=C+C ALL 063 ->18C3 30D 7NC GO
26 C40 XS  1EE C=CiC ALL OBO C=N ALL 082 ->18C3
30D NC GO JEE LSHFA ALL 222 C=C+1 @R_ 22 C=C1 ALL
062 ->18C3 QCRCR 13 OIF JC $403 1A2 A=A-1 @R
0EC SLCT @ 0A0 SLCT P JDA RSHFC M  3JF3 WNC  $-02
1ICR= 8 0A2 AOC OR JEB JNC 3-03 1AS A=A-1 SIX
0A0 SLCT P 0E0 SLCT @ 0AE AGC ALL 037 JC $406
J6CR= 0 E RSHFC ALL 1A2 A=A-1 OR IEE C=CiC ALL
06E ACB ALL IDA R=R-1 04E C=0 ALL IEE C-C4C ALL

PPC HP-41C ASSEMBLY

3 6 7

110 LDER- 4 R= 2CR= 2
LDeR- 9 210 LDER- 8 15D NC XO

050 LDeR- 1 IC R= 11 078 ->1E57
30 LDeR- 1 3E0 RTN 11ICR= 8
190 LDeR- 6 ISCR= 6 SEO RTN

R= 12 13D "NC XQ 208 SETF
SEO RTN 078 ->1E57 308 SETF 1
190 LbBER- 4 JC R= 0 0AE AOC ALL
394 = 0 230 -9 00 A=0 ALL
JFI MC 3-02 OBC 10 02 B=0 All
363 NC 3-14 3JEO RTN 0BA AOC HM
CR= 8 R= 4 M0 MS

19D 7NC XQ 3D NC XQ 043 JNC  %t08
078 ->1E57 078 ->1E57 SETF 7
J9CR= 0 R= 30C FSET 1
150 LDER- 5 3E0 RIN 01B NC 3403

D E F

31B NC 8-10 266 C=C-1 SIX 1D8 COM ALL
285 NC XO 000 NOP 0AE AOC ALL
064 ->19A1 185 "HC XQ 10E A=C ALL
243 NC 3-38 060 ->186D 226 C=C+1 SX
06E AOB ALL OAC FSET 4 03B NC $107
188 A=A-B ALL OOF JC  S#0B OEE AB ALL

NOP 198 C=M ALL  3JEE LSWFA ALL
WC 1EE C=C4C ALL 03B JN 3407

074 ->1DéB 266 C=C-1 SIX 3ID4 R=R-1
03B JNC 1407 000 NOP 154 R= §
226 C=Ci1 58X 269 "NC XO 1B7 JC 1436

6 780 XS 040 ->18%94 24 C=C+1 SIX
27 JC 3404 269 NC XQ £3 NC 3-04

18E A=A-B ALL 064 ->1994 068 AOB ALL
JBI JNC 3-0 149 ?NC XO 0AE C=0 ALL
12t A=A1B ALL 060 ->1832 OEE COB ALL

5 6 7

20C FSET 2 064 ->1934 ICR 12
OIF IC $403 149 NC XQ 264 C=C-1 R<{-
38C FSET 0 060 ->1832 036 C=0 XS
OIF XX 3403 001 7NC XQ 108 A=C ALL
286 C=0-C SEX 060 ->1800 08E B=A ALL
06 ACB ALL 305 HC XO 30C ESET 1
2DA "B80 NH 040 ->18C1 340 NC RTN
0C3 WNC 2418 20C 7FSET 2 323 WMC IC
108 CON ALL 287 JC 8-30 000 NOP
285 TNC XO 239 MC X0 OED TNC XO
060 ->18A% 080 ->188t 064 ->193B
JOC FSET 1 14C 7FSET 6 2FA C80 NM
078 JNC 3+0F 3A0 ?NC RIN 300 ?C GO
089 7NC X0 2BE C=-C-1 HS 063 ->18C3
064 ->1922 SEO RTN 080 C=N
0D1 ?NC XO 04E C=0 ALL OAC 7FSET 4

b E F

{EE C=C4C ALL JIC RCR 12  37C RCR 12
IFA LSHFA M206 C=C+A SIX JAB WRIT 14(d)
398 MC $-0D 3J7C RCR 12  JEO RIN
0AE AOC ALL 330 FETCH S3X 130 LPI SX
0B0 C=N ALL 3EQ0 RIN 0p 45 -
044 C=0  R{- 149 NC XO IC R= 0
JICR= 1 024 ->0952 058 6=C 8Rt
050 LDeR- 1 IBS READ 14(d) O0A0 SLCT F
090 LDeR- 2 23C RCR 2 051 "NC GO
1BS NC 60 308 COST X OBS ->2D14
062 ->184D 38C FSET 0 198 C=M Al
0BO C=N ALL OIF JC $403 3DC R=Ril
106 @= Six 188 SETF 0 0D0 LDeR- 3
04E C= ALL 013 UNC 8402 JCB UNC 2-07
130 LDI  S8X 384 CLRF © 006 6 F
155 341 U IB COST X oco 192 @

PAGE 2LANGUAGE LISTINGS Number 2. i
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20 BLOCK HPA1CY SYSTEM ROMS 2F  DIS-ASSEMBLER LISTINGS S-AUG-81

0 1 2 3 4 3 é 7

244 CLRF 9 395 NC XO 0Ad ->2903 10C TFSET 8 0Ad4 ->29CA ORE AOC ALL 2F6 C80 XS 046 C=0 SIX
013 JNC 8402 OBC -D2FES 27E C=C-1 M8 3DF JL  $-05 0BA B=A R<- OFC RCR 10 JC 3-0 038 TNC XO
248 SETF 9 2F0 WRITE DATA 3J7C RCR 12 198 C=M ALL 141 NC XO 0CA C= R¢- 262 C=C-1 @R (OBC ->2323
1AD NC XO 0B3 JNC $416 381 7NC XQ 2EA CHO R<-  OA4 ->2950 070 N=C ALL QBF JC #17 359 THC XO
070 ->1CéB 005 INC 0BC ->2FE0 20 INC GO OCC ?FSET 10 104 CLRF 8 262 C=C-1 OR 0A4 ->29D4
056 B86 V 088 ->2235 ™n BE ->2F0B JC 340A OBO C=N ALL O0A3 JNC 3415 198 C=M ALL
239 NC XQ 087A B=A  R¢- 08C ->2323 10A A=C  R<- 198 C=H ALL 110A A=C  R<- IFS C=CHC XS AOC R¢
00C ->038¢ 23t C=C+1 MS 0BO C=N ALL RCR 10 304 7A<C SIX 0BA B=A R¢- JIC 105 138 N=C AU
031 NC X 023 NC 3404 AOC - 34D NC XQ 047 JC 3408 OBO C=N ALL 1F6 C=C+C XS 108 SETF 8
084 ->2114 2E6 C40 SEX 139 TNC XO 0A4 ->29D3 366EC SIX OCA C=B RC- O1B JHC $403 013 JC 3402
04t C= ALL 3D7 JC 3-06 O88 ->224E 339 NC XO 0F JL 3405 070 N=C ALL 2F6 7C80 XS 104 CLRF 8
158 #=C ALL OAB UNC #15 373 JNC 2-12 0A4 ->29D6 302 <C OR 2ES INC XO 07F JC 3+0F 0BO C-N ALL
044 CLRF 4 0A AOC  R¢- 309 NC XO 0Ad AOC  RS- 027 JC 3404 04 ->29B9 10C 7FSET 8 10A A=C  R<¢-
288 SETF 7 10A A=C  R<- 050 ->14C2 10a AC RC- 362 7A%C OR  J7CRCR 12 OSB WC 240B 07C RCR
3A1 7NC XO 070 N=C ALL 04 C= ALL 158 N=C ALL O13 UNC 3402 262 7C40 OR 198 C=M ALL 306 7A<C SIX
080 -20E8 34D NC XQ 05B JNC &#0B 329 INC XO 00A A=0 R<- OIF XC $403 10A A=C R(- 10F XC #28

20 BLOCK

8 9 A B c D E F

356 7AIC SIX JICR= 1 045 C=0 SIX 3CR= 0 07B JNC $#0F O7C RCR 4 30D ?NC 60 038 READ O(T)
02F JL $405 OAL 7NC XQ OFCRCR 10 058 6=C @R)+ 04AC=0  R¢- 0AA AOC R<- 03A D203 3E0 RTN
302 %a<C eR 08C ->2328 070 N=C ALL 198 C=M ALL 2F0 WRITE DATA 289 INC XO 266 C=C-1 SIX 139 NC XO
QEF JC iy 198 C=H 08A B=A  R<- 270 RAN SLCT R= 08C ->23%4 70 RAM SLCT gee =>224t
362 7A4C 262 C=C-1 C=H ALL 10E A=C ALL 046A AB R<- 270 RAN SLCT COB AML 23k C=Ct1 NS
0DB JNC $+1B 023 JNC $404 10A A=C  R<- 038 READ O(T) 110 LDeR- 4 038 READ O(T) 2F0 WRITE DATA 037 JC $406
JFS NC XQ 262 C=C-1 a NC XQ B= ALL 0ICR= 3 JCR= 0 OEE COB ALL 1FE C=CiC HS
0A8 ->2AFD 262 C=C-1 RR =) JBE RSHFA ALL 302 ?AKC ER 098 C=6_ @Rst 3C3 NC 3-03 1FE C:C#C MS
0B0 C=N ALL 26E C=C-1 ALL BD ™C Xa JICR= 1 3BB JNC 3-09 2F0 WRITE DATA 046 C=0 SIX 1IFE C=CiC MS
0AA AOC R{(- 262 C=C-1 OR 08C ->23F 1B6 A=A-1 XS OAS AOC SIX 046 C=0 SIX 270 RAM SLCT 2B1 7C 60
070 N=C ALL H=C ALL 086A AOB RS- O3F JC 3407 286 C=C-1 SIX 270 RAM SLCT 378 READ 13(c) 083 ->20AC
2E5 NC XQ 0BO C=N ALL 2DB JNC %-25 1B6 A=A-1 XS 270 RAN SLCT 378 READ 13(c) OIC R= 1 198 C=H ALL
0A4 ->29B9 364 AIC RC- 020 XO->GO JDC R=R+1 10A A=C  R<- OAS AOC SEX 110 LDER- 4 104 AC  R<-
OEA CB R¢- 377 JC  $-12 (OBO C=N ALL 3DC R=Rti O4E C=0 ALL 368 WRIT 13(c) 270 RAM SLCT Q7C RCR 4
198 C= ALL 135 NC GO 270 RAM SLCT 3DB UNC 3-05 2F0 WRITE DATA 02E B=0 ALL OICR= 3 0na ACC R¢C-
270 RAM SLCT 082 ->2055 038 READ O(T) 102 A=C OR 198 C=M ALL 366 PASC SEX 10A A=C  R(- 249 7XC XO

21 BLOCK

0 1 2 3 4 3 6 7

08C ->239A 22 C=Ct1 eR JiICR= 1 JEQ RTN 070 N-C ALL 000 NOP 228 C=C41 ALL 20C PFSET 2
OFC RCR 10  1DD ?C G0 ZEA 7C#0  R¢- 27E C=C-1 MS 153 7MC XQ 000 NOP 158 #=C All 027 JL 2:04
34D 7NC XQ OAF ->2B77 027 JC 3404 2EE C40 ALL 084 ->2155 000 NOP 0AE AOC ALL 3B5 "NC XO
0A4 ->29D3 JEO RTN 17C RR 6 JA0 7NC RTN 2DE "B80 MS 000 NOP 2F0 WRITE DATA 088 ->22F5
0A AOC  RC- 378 READ 13(c) 2EA 7CH0 R<- OFECOB MS 179 °C XO 000 NOP JEO RTN 067 103 4
158 ¥=C ALL OE6 COB SEX 023 JNC 3404 ODC R= 10 085 ->215E 0BO C=N ALL 278 READ 9(@) O0ICR= 3
0B0 C=N ALL OQ4EC=0 ALL 171 INC XQ 058 6=C ®t 3AB JNC 3-0B 270 RAM SLCT 138 M=C ALL 1B 7NC XO
10A A=C R= 130 LDI SIX 084 ->215C 0BO C=N ALL 000 NOP 228 C=C+1 NL 22E 7C$0 ALL 018 ->064C
34D 7NC XO 0C0 192 @ 01B UNC s+03 098 C=6 @R,%+ 000 NOP 070 N=C ALL 08B JNC $411 02B WNC $405
0A4 -,29D3 158 #=C ALL HC X0 070 N=C ALL 000 NOP 038 READ O(T) 315 NC XO 0CC FSET 10
0A AOC R{- 070 N=C ALL 084 ->2155 JICR= 1 000 NOP A=) ALL 098 ->26C5 3C3 NC 3-08
10A A=C  R{- 083 JNC 8410 0C6 C=B  S8X OBO C=N ALL 000 NOP 03B JNC 3407 2BE 7C80 ALL 1A? 7NC XO
070 N=C ALL 270 RAN SLCT 106 A=C SIX OFC RCR 10 000 NOP 155 NC Xa 381 NC 60 018 ->066A
2E5 ?NC XQ 038 READ OCT) (0BO C=N ALL 26A C=C-1 R<- 000 NOP 084 ->2155 004 ->02£0 0k AOC ALL
0A4 ->29B9 23E C=C+l MS 366 7A¥C SIX 36F JC 8-13 000 NOP 198 C=H ALL  24C TFSET ¢ iBC RCR 11
J7CRCR 12 093 UNC 3412 IZ6F JC  $-13 O7CRCR 4 000 NOP 270 RAM SLCT 3JEF JC 8-03 330 FETCH SX

21 BLOCK

8 9 A B c D E F

276 C=C-1 XS 009 °C GO 0BA AOC MW JEE LSHFA ALL 190 LDER- 6 309 NC XO 3E0 RTN 305 TNC XQ
276 C=C-1 XS 083 ->2002 2A C=C41 NH JCB UNC 3-07 JICR= 1 088 ->2£(2 0CA CLRF 10 088 ->22F5
276 C=C-1 XS 286 C=C-1 SIX 330 FETCH S8X OEE COB ALL JIB JNC 3-19 31D ?WC GO 081 7NC XO 06A 106 J
027 JC  s+04 OE6 COB SEX 3ICR= 1 03C RCR 3 0IC RCR 3 002 ->00C? 0A4 ->2918 266 C=C-1 SIX
305 7NC XQ 045 C=0 SIX 262 C=C-1 @R 270 RAM SLCT 226 C=C+l SIX JIBS READ 14(d) OCA C=B  R<- JAQ 7NC RIN
088 -22F5 270 RAM SLCT 102 A=C OR 266 C=C-1 SIX 106 A=C SIX 046 C=0 SEX 3ID8 COST X 08C ?FSET 5
043 67 C 378 READ 13(c) RCR 12 OEE COB ALL 046 C=0 SIX 23C RCR 2 144 CLRF 6 267 JC 1-24
274 C=C-1 MH 270 RAM SLCT 0A2 AOC OR OAE AOC ALL 270 RAM  SLCT 358 ST=C X 3p8 COST X 045 C= Six
OFA COB MH 286 C=C-1 SIX 2ICRCR 2 2F0 WRITE DATA 378 READ 13(c) 144 CLRF §& 085 7NC XO JEO RIN
285 NC XO IBC RCR 11  OOE A=0 ALL OEE COB ALL 0Aé ACC SIX 284 CLRF 7 0Ad4 ->2921 000 NOP
014 ->05A1 OFACOB MM 23AC=C#1 M IBC RCR 11 368 WRIT 13(c) QBOC=N ALL 13CRCR 8 000 NOP
106 A=C SIX 038 READ O(T) 330 FETCH SEX 266 C=C-1 SIX OICR= 3 JE0 RTN 10a A=C RC 000 NOP
0bAC=B MN  3D8 COST X 100 A=C  R{- OIF JC x407 002 A=0 @R 142 A=At1 @R 1ED 7NC 60 000 NOP
1A A=C MH 084 CLRF 5 27 C=C-1 MS OEE COB ALL OC4 CLRF 10 359 7NC GO 014 ->067B 000 NOP
330 FETCH S8X 3D8 COST X 027 JC 3404 OAE ACC ALL 0BD ?NC XO 0A6 ->29D6 OCC PFSET 10 000 NOP
306 7A°C SIX 2F0 WRITE DATA JEE LSHFA ALL 2DC R= 13 08C ->232F 16E A=A+1 ALL 3A0 NC RTN 000 NCP



0 1 2 3 4 3

038 READ 0(T) 038 READ O(T) 3EO RIN 266 C=C-1 SIX 236 C=C+! XS 17CRCR 4
168 NC  $42D 3EO RTM I7C RR  § 270 RAN SLCT 20a C=C+A R<- 3DB COST X
038 READ O(T) 038 READ O(T) 3EO RTN 038 READ OCT) O1B NC 403 30C TFSET 1
123 JNC $424 093 NC $412 O7C RCR 4 0C6 C=B SIX 226 C=C41 SIX 2£9 TC 60
038 READ O(T) 038 READ O(T) 3EO RIN 340 NC 3-17 O1B NC 3403 02f ->0BBA
103 JNC 2420 073 NC S+0E 23C RCR 2 042 C=0 OR 262 C=C-1 OR 375 "NC XO
038 READ O(T) 038 READ O(T) JEO RIN IEA C=C4C R(- 262 C=C-1 E€R 088 ->22DD
OE3 JNC  S#1C 053 NC 340A 085 B=A SIX 1EA C=C4C R(- 10A A=C R¢- 379 TMC X@
038 READ O(T) 038 READ O(T) OFA COB R(- 1EA C=CiC R<- 270 RAN SLCT 0AQ ->28DE
0C3 NC $418 033 NC 3408 266 C=C-1 SIX 222 C=C#1 @R O7C RCR 4 185 NC XO
038 READ O(T) 038 READ OCT) 270 RAM SLCT 1E2 C=C{C @R 130 LDI SX 014 ->0561
OA JNC 8414 393 NC $-O0E 038 READ O(T) 1E6 C=C4C SIX 220 544 SET 3
038 READ OCT) 038 READ O(T) OCA (= R¢- OIF JC $403 OFCRCR 10  1CD *C 60
OFCRCR 10 J72CRCR 12 30 RTM 3C6 RSHFC SIX 1E0 60T0O ADR 007 ->0173
JEO RIN 3EO RTN 086 B=A SIX O1B JNC $+03 OAA AOC R<- 319 TNC GO
000 NOP 13CRCR 8 OE6 COB SEX 3C6 RSHFC S8X 3C3I NC 3-08 002 ->00CH

22 BLOCK

8 9 A B c D

014 ->0559 0CC FSET 10 098 ->246C5 04EC=0 ALL 070 N=C ALL 110A A=C  R¢-
24C 7FSET 9 1IF XX 8423 OIC R= 3 070 N=C ALL 019 TNC XO 24C SET
319 7NC XO 141 TNC XO 2EE PCH0 ALL 34C PFSET 12  08C ->2306 2A? C60
038 ->0tCé 0M ->2930 01B JNC 8403 147 JC 3428 14C 7FSET 6 047 ->29Ah
065 ?NC X0 0A TNC XO FSET 2 OCC 7FSET 10 027 JC 3104 045 TNC XO
050 ->1419 0Ad4 ->2928 378 WC $-11 2C9 *C 60 0B0 C=N ALL 050 ->1419
226 C=C+1 SIX 383 7NC XO 381 NC 60 08F ->23B2 266 C=C-1 SIX 26 C40 S&X
3EB WRIT 15(e) 084 ->21E1 00A ->02£0 141 NC X0 JCB NC 3-07 023 JNC 3404
JES NC X0 3CD TNC XO 0AE AOC ALL 0Ad ->2950 095 TNC X0 198 C=M ALL
05C -~17F9 0AB ->24F3 266 C=C-1 SEX JFB READ 15(e) OA4 ->2925 JAD TNC XO
075 NC GO 088 SETF 5 18F JC 3431 JCD NC XO 07C RCR 4 0A0 ->28EB
006 ->011D 04E C=0 ALL 084 CLRF 5 084 ->21F3 AOC  R4- 31D ?NC 60
278 READ 9¢@) 266 C=C-1 SIX OOC ?FSET J 3E8 WRIT 15(e) OFC RCR 10 002 ->00C7
158 K=C ALL 248 SETF 9 173 NC $428 244 CLRF 9 061 TNC XO 345 7NC X0
2EE 7CH0 ALL 10B JNC 2121 O1B JNC 3403 OBO C=N ALL 0A4 ->2918 1BC ->6FD1
067 JC $410 315 NC XO 088 SETF 5 144 CLRF 6 07C RCR 4 211 NC X0

23 BLOCK

0 1 2 J 4 9

040 ->28DE 033 INC 2406 283 643 C OIF JX 3407 222 C=CHl OR OMA ADC R<-
29D NC XQ OAE C=0 ALL OFC RCR 10 O4E C=0 ALL 1E2 C=C#C eR 110A A=C  R<¢-
00C -:03A7 359 "NC XO 1E0 GOTO ADR 270 RAM  SLCT 013 JNC 2402 329 ?NC XO
22D 7NC XO 0Ad ->29D6 0AE AOC ALL 3F8 READ 15(e) 222 C=Ci1 E€R 0A4 ->29CA
0A8 ->2A8B 08D NC XQ SICR= 1 046 C=0 SIX 1E2 C=CiC @R OMA AOC R¢-
378 JNC 3-11 08C ->2323 084A B=A  R¢- 266 C=C-1 SIX 013 JNC £402 158 H=C ALL
0A AOC R¢- 198 C=M ALL 270 RAM  SLCT 3EB WRIT 15(e) 222 C=Cil1 ER 139 TNC XO
10 A=C  R{- J6A TAC R<- 10E A=C ALL 046 C=0 SIX 328 WRIT 12(b) 088 ->224t
158 ¥=C ALL 3CF JC 3-07 OC RCR 4 270 RAM  SLCT 3EO RIN 23t C=Ct1 MS
048 SETF 4 3E0 RTN 130 LDI SX 338 READ 12(b) OAC ?FSET 4 05F JC 340B
288 SETF 7 0A AOC R(- 280 640 @  0AA ACC R<- 3C9 ”NC GO 148 SETF §&
IFS NC XO 084A B=A R¢- JBI JNC $-0A 104 A= R(- 082 ->20F2 08C ?FSET 5
0AB ->2AFD 270 RAN SLCT 31D 7NC XO OCC FSET 10 359 "NC XO 033 MC 3406
198 C=M ALL 10A A=C  R{- OA4 ->29C7 057 JC 140A O0Ad ->29Db 27¢ C=C-1 MS
0A AOC R<- O7C RCR 4 04 NC {E2 C=C4C OR 09D 7NC XO IFE C=C+C MS
158 H=C ALL 130 LDI SEX 2CC ?FSET 13 O13 JNC 8402 OA4 ->2927 IFE CCC MS

23 BLOCK

8 9 A B c D

07C RCR 4 013 JNC 3402 266 C=C-1 S3X 198 C=M ALL 14C ?FSET § 180 POP ADR
11D 7NC XO 226 C=C#1 SIX 262 C=C-1 @R 3JEO RIN 037 CL 3106 02B JNC $405
088 ->2247 086A ACB R¢- 262 C=C-1 @R JB? 7NC XQ 248 SETF 9 130 POP ADR
OEE COB ALL 069 7NC XO 1E6 C=C4C SX 084 ->21EE 063 TNC XQ 23A C=C41 H
07C RCR 4 08C ->231A 186 C=C+C S8X JAC PFSET 12 050 ->1419 170 PUSH ABR
OEE COB ALL 198 C=M ALL 1E6 C=C4C SEX 211 “C60 226 C=Ct1 StX 274A C=C-1 HN
06h ACB RC- 104A A=C R<- 1E6 C=C#C SIX 087 ->2184 JEB WRIT 15(e) 325 ?NC XQ
346 “A80 SIX 284 CLRF 7 013 INC $402 O0AE AOC ALL 0BD 7NC G0 08C ->23C9
017 JC 1402 3FS NC GO 222 C=C+1 OR 141 7NC XO 08E ->2317 OF3 JNC  3#iE
046 C=0 SIX 0AA -D2AFD JCA RSHFC R{- 0A4 ->2950 330 FETCH Si1X  1RO POP ADR
236 C=CH1 XS 158 N=C ALL 310 LDéR- C 244 CLRF 9 3DA RSHFC MH 02B JNC  $H0S
236 C=C41 XS 334A 7A80 R<- OIC R= 3 JF8 READ 15(e) IDA RSHFC M  1BO POP ADR
206 C=CtA SIX 017 JC 3102 104 A= R{- 2ES 7C40 SLX 3DA RSHFC NM 234A C=Ctl HM
027 JC 8404 04A C=0 R{- 198 C=M ALL 033 JNC $406 1EE C=C4C ALL 170 PUSH ADR
276 C=C-1 XS 24h C=A-C R{- 06D ?NC XO JES NC XQ IEE C=C+C ALL 27A C=C-1 M
276 C=C-1 XS 023 JNC #404 08C ->231B 0A8 -)2AF9 JEO RTN 125 NC X0

PPC HP-41C ASSEMBLY LANGUAGE I[.ISTINGS Number 2.

083 31
26 C80 SIX
3p CX
0A ->2AF7
045 NC XO

E

00C ->0384
171 NC XQ
01C ->073%C
22D THC XQ
0A8 ->2A8B
34C FSET 12
AF X 3-0B
380 RIN
239 TNC Xa
00C ->03BE
108 SETF 8
260 SETHEX
28C RCR 7
358 S51=C X
20C FSET 2
JA0 TNC RTN

é

IFE C=CHC MS
0E3 JHC  &41IC
1B0 POP ADR
JEO0 RIN
198 C=M ALL
OEE COB ALL
34D INC XQ
0A4 ->29D3
2E5 NC XO
0A4 ->29B9
JCR= 1
268 C=C-1 R<¢-
04F JC 3409
106 AC SIX
JE LSHFA SX
04 C=0 ALL

E

08C ->23C?

23A C=Ct1 M
170 PUSH ADR
274 C=C-1 H
325 NC XO
08C ->23C9
033 JNC 3404
1B0 POP ADR
020 JNC 3105
iBO FOP ADR
234 C=Ct1 M
170 PUSH ADR

7

030 ->1419
14C SET &
013 UNC 3402
046 C=0 SX
226 C=C+1 SX
013 NC $402
266 C=C-1 SX
JE8 WRIT 15(e)
00D NC XQ
08C ->2337
dB NC 3-21

0 2£6 TC40 SIX
34030iF JC

226 C=C41 SIX
3E8 WRIT 15(e)
165 WC X@

F

204 CLRF 2
398 C=5T X
2BC RCR 7
348 WRIT t4(d)
338 NC 8-19
3A1 TNC XO
088 ->22¢8
1B0 POP ADR
330 FETCH SiX
1C5 7NC XO
070 ->1C71
2CC FSET 13
OIF JC 3403
04C FSET 4
01B JNC 8403
379 NC X0

7

270 RAK SLCT
205 INC X0
0BC -,2r81
293 NC XQ
0BC ->2FAS
OE CB ALL
158 N=C ALL
0ICR= 3
104 A=C  R<¢-
359 NC XO
0/4 ->29D6
139 NC XO
088 ->224t
OFC RCR
OEE COB
198 C=n

10
ALL

ALL

{EE C=C+C ALL
1E0 GOTO ADR
1B0 POP ADR
170 FUSH ADR
23C RCR 2
046 C=0  SiX
37C RCR 12
1E0 GOTO ADR

PACE 25



24 BLOCK

0 1 2 3

065 AGB SIX 222 C=CH OR OAEC=0 ALL OC RR 3
IBC RGR 11 22 CCH BR 24C FFSET 9  OICRe 3
HC R= 1 222 CCH BR OFF KX $HF JEO RIN
YA C-CH N  222CLH BR 248 SETF 9 144 CLRF 6
330 FETCH SIX 378 MC 8-11 OSE B=A 2M RF 9
5% CC-1 XS 3CR= 0 IAIN XQ 086 B=A SIX
56 C80 XS 222 CCH OR 018 ->066A 141 PMC XO
7 th UF KID 06 008 ML Da)
57 C40 OR 222 CCH OR 1BC RGR 11 WET 10
05F X $307 WF KX 8-17 ABM $27 X 8-39
A TCH RC- 23M CCH MN 2IACCH NOCH CB SIX
363 NC 8-08 23A C=CH MW 330 FETCH S8X IBC RCR if
56 C=C-1 SIX 330 FETCH SIX 365 7A#C SIX 058 6C OR
6A MC R<- SiCRe 1d X 8-28 14C FSET 6
WF XC $-0B 222 CCH OR 2ACC-1 N  O01B MC $403
103 NC $420 3270 $-1C 27ACC-1 K 34D TMC XO
24 BLOCK

g ? A B

41 TMC XO ZC FSET 13 O33 JMC $106 093 MC  $H12
0d 52950 OFF JC $417 0A AOC R<- 24C TFSET 9
UD MC XO OAC TFSET A IC RGR 12 O78 MC SMF
0M 2903 OAF JC $415 36 RSHFA ALL 08C FSET 5
OD HCH 2k ery NE ESEA MLKCB
OBC ->2337 098 MC #413 03 MC 8-06 ALLRota BE URE mE
S€0 RIN Tho % WME NH MW
5M XQ HE TCH ALL SISINC XQ 338 READ 14(d)
0hd ->3989 128 NC 8425 098 -)260S ISB STC X
WB SETF 0 10E AC ALL OFF 70H0 ALL 198 CoH ALL
508 MC 3-37 OME C=0 ALL 098 NC #13 1BC RCR If
37D INC XQ 270 RAM SLCT 20C 7FSET 2 330 FETCH SBX
09C S270F MCR 1 OIF JC $403 266 CHO SEX
198 C=K ALL 34h PA80 RC- OCA CLRF 10 14B SNC $429
25 BLOCK

0 1 2 3
EA COB R(- 387 XC 8-10 Z3A CCH MN OEE COB ALL
001 7NC XO 108 ASC  R<- 330 FETCH SIX 141 INC Xa
030 ->0C00  OBD TMC XQ 2FC RCR 08d ->2950
309 7MC 06C ->23F IES C=CHC SIX 33D THC XQ
Of ->07C2 301 NC 60 OA7 JC $408 OAd -)29CF
304 CLRF 1 2 0060 338 READ 12(b) 33D THC XR
5CC FSET 13 YET 10 AOC R(- OM ->29CF
OFF XO S10F 13 JM $426 1CA A=A-C R<- OMA AOC R¢-
OAC 7FSET 4 108 AC R¢- 30C TFSET 1 10A A<C  R<-
06F JL $10D 002 A<0 OR 4B JMC 8-17 355 TNC XO
106 A-C SX 338 READ 12(b) OBA B=A  R<- -)2
198 C-N ALL IBC RCR 11 238 JMC 8-39 OEE COB ALL
24C SET 9 23A CCH NM 338 READ 12(b) 253 ONC 8-36
38D MC XQ 330 FETCH SIX 14a A=AIC R<- 10C 7FSET 8
090 ->24E3  OAb AOC SIX 303 JNC 3-06 O38 MC R407
0C 7FSET 1 OBS AOC XS 0B GETF 1 OFA COB  R¢-
25 BLOCK

8 9 A B

206 C=A-C SIX ZED INC XQ OM ->2989  3A0 7MC RTN
242 C=A-C OR OA ->298B 308 COST X BA RC-
023 NC #404 JIC RGR 12 WACLRF 7 016 A<0 XS
266 C=C-1 SIX OCS C=B SIX 10C FSET 8 OCC FSET 10
220-1 BR 2CRR 2 O13 MC $402 OCI MC 3418
5630-1 BR OFACOB NW 288 SETE 7 345 7480  SBX
TES C=C4C SIX COB 308 COST X bgp mC #411
{ES C=CIC SIX 08D TNC XO 08D TNC XQ 002 A<0 OR
{64 C=CIC SIX 08C -)2323  08C ->2323  0Aé AOC SIX
1E6 CCH SUX 359 7MC XO 98 CH ALL 358 STC X
013 MC $302 OMA ->39D6 10d AC R¢- 29 FFSET 7
222 T=CHl BROCE C-B ALL 175 NC 60 038 JMC $407
ICA RSHFC RC- 37C ROR 12 096 -5255D 284 CLRF 7
066 COB SIX 08D INC XQ 219 PMC XQ 398 C=ST X
141 NC XO OBC -)>3323 008 -X0286 106 A=C SIX
0A4 ->2950 265 MC XO 356 PA80 XS 338 READ 12(b)
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04
IEA C=CIC RY¢-
1A C=CiC R<- 033
1EA C=CHC R¢-

198222 C=CH1 =
1€2 C=C{C @R
1E6 C=CiC SX
097 JC #12
3C5 RSHFC SIX

c

144 A=AHC R¢-

104 4=C R
049 ?NC GO
096 ->2512
3486 A840 SX
0BB JNC 817
3EA LSHFA R<-
JEA LSHFA R<-

0AE
{BC RCR 1

g
a
a
8
E
2

C
d
o
0

C
d
a
g

FE
3
8

&
%

- <
»

[
2
]

388 NC t-OF
146 A=AtC SIX
222 C=C+1 NR
222 C=Ct1
142 A=AtC IR
01B JNC 3403
166 A-At] SIX

PPC HP-41C ASSEMBLY LANGUAGE LISTINGS Number 2.

388 READ 14(d)
358 ST=C X

6

3C6 RSHFC SX
236 C=C+1 XS
373 MC 3-12
1A2 A=A-1 ®R
1A2 A=A-1 OR
383 ANC 3-0A
0nd AOC  R¢-
262 C=C-1
262 C=C-1 R
30D 7HC XQ
0A4 ->29C3
383 NC 3-10
108 SETF 8
JAD NC XO
03C ->0FEB
284 CLRF 7

E

333 INC
1A2 A=A-1
1A2 A=A-1 @R
IB JMC t-19
104 CLRF 8
37D NC XO
090 ->240F
158 H=C ALL
141 NC XO
0d ->
070 N-C ALL
198 C=M ALL
3566 MIC SIX
027 XK
302 a<C
033 NC

3-16
KR

340
er

3406

7

238 C=C+1 XS
07 X iis
236 C=C+1 XS
7X 3-08
139 WC XQ
088 ->224t
23E C=Ct1

018 ->0478
248 SETF 9
21 MC -X
14C FSET 4
038 NC 3407

F

04C FSET 4
083 NC $410
2B8 READ 10(4)
0A A<C  R¢-

READ 12(b)
0Ad R<-

28 WIT 11(a)
0AE AOC ALL
009 NC X0
030 ->0C02
0AB JNC 3415

7

308 COST X
106 A=C SIX
148 SETF §
391 NC XO
090 ->24E4

01B INC $403
306 ?A<C  SBX
01B NC 3403
108 SETF 8
0AA ACC
30D *NC XQ
0A4 ->29C3
356 M0 XS
097 JC 3412
JES LSHFA SEX
336 M40 XS
07F JC SOF
JES LSHFA S&X

4 JBA RSHFA R<-
0B0 C=N ALL
0AA AOC RC



26 BLOCK

0

10C ?FSET 8
013 INC
222 CCl ®R
1EA C=C1C R<-
1EA C=C4C R¢-
1EA C=C4C R<-
1E6 C=C4C SIX
23C RCR 2
08D ?NC XQ
08C ->2323
198 C=M ALL

26 BLOCK

8

03C RCR 3
002 A=0 OR
204 C=C+A R<-
IBC RCR 11
105 NC GO
094 ->2641
06 AOC SEX
2FC RCR 13
JCA RSHFC R<-
222 C=C+1 ®R
JIC R= 1
070 N=C ALL
1BC RCR 11
10E A=C ALL
198 C=M ALL
0AE AC ALL

27 BLOCK

0

204 CLRF 2
244 CLRF 9
JEQ RTN
244 CLRF 9
0IC R= 3
2CC FSET 13
01F JC 1403
04C FSET 4
138 JNC $427
2FB READ 11(3)
108 A=C ALL
338 READ 12(b)
OAR ROC RZ-
07C RCR 4
JEA 7C80  R<-
OEB UNC $41D

27 BLOCK

8

308 SETF 1
201 *NC XQ
0AC ->2B80
1B INC
295 NC X0
OBC -2FAS
2B8 READ 10(4)
106 A<C SIX
JEE LSHFA ALL
JEE LSHFA ALL
278 READ 9(Q@)
07C RCR 4
OEE COR ALL
20C ?FSET 2"
OFF JC
278 READ 9(M)

2402

$402 1
11IE AC NS

31C 1
26 C0 XS
01B JKC $03
110 LDER- 4
JCR= 1
OEE COB ALL
0EA CCR R¢-
23C RCR 2
2EA C80 R<-

9

274 C=C-1 M
330 FETCH S&X

308 COST X
28C FSET 7
01B JNC 3403
284 CLRF 7
108 SETF 8
308 COST X
J6A 7A8C  R<-
JF JC 3407
38E RSHFA ALL 29C
JBE RSHFA ALL
10C ?FSET 8

1

0C8 SETF 10
2E2 C40 OR
047 XC 1108
0C4 CLRF 10
1EA C=C4C R¢-
{EA C=C4C R<4-
1EA C=C4C R<-
1E6 C=CiC SIX
06F JC 240D
3C6 RSHFC SEX
328 WRIT 12(b)
0AE AOC ALL
044 C=0 R¢-
07C RCR 4
28 WRIT 11(3)
3F8 READ 15(e)

9

0AE ACC ALL
23C RCR 2
OEE COB ALL
0OICR= 3
34D NC XO
0A4 ->29D3
359 NC XO
0Ad --29Dé
2C1 NC XO
0A4 ->29B0
068 AOR ALL
JIC R= |
JA TAC R7-
JA0 7NC RTN
95k ACB ALL
MC R= 3

rrc HprP-41jc

2

023 JNC
1BE A=A-1
0F KX $3H05
378 NC 3-11
23C RCR 2
tA C80 R¢-
JI MN 3-02
158 ¥=C ALL
084 CLRF 5
ISCR= 4
04E C=0 ALL
270 RAN SLCT
150 LDER- §
OFA COB MH
0A CB MH
JCR= 0

$404
HS

A

04F IC 2409
J4A AK0  R¢-
377 XX 8-12
07C RCR 4
08C ?FSET 5
017 C $402
33C RCR 1
101 7NC 60
094 ->2640
34h M80 R¢-

3-07

010 LDER- 0
08C ?FSET 5

2

046 C=0 SIX
266 C=C-1 SIX
SEQ WRIT 15(e)
089 NC 60
00A ->0222
3C6 RSHFC SEX
236 C=Ct1 XS
39B JNC  $-0D
04E C=0 ALL
270 RAH SLCT
248 SETF 9
203 WNC 8-26
2C4 CLRF 13
24C rE 9
30 INC RTN
JF8 READ 15(e)

A

158 ¥=C ALL
OE COR ALL
08D ?NC X0
08C ->2323
JICR= 1
198 C=K ALL
2EA CHO R<-
3A0 “NC RTN
0AE AOC ALL
046 C=0 SIX
270 RAM  SLCT
285 7NC GO
052 ->1441
201 ?NC X0
0AC ->2B80
00C ?FSET 3

ASSEMRLY

3 A

330 FETCH SIX 234 CCH
058 6=C eRs+ 330 FETCH SIX
23A C=C41 MN  08C FSET S
330 FETCH SIX 197 JC #432
26 CH SIX OE6 COB SEX
057 JC  #40A 23A C=CH1
1SCR= 6 330 FETCH SAX
CBN 206 TB#O SEX

222 CCH OR OIF JC 3403
JHC 8-0C 266 CHO SIX

050 LDER- 1 363 MC #-14
0D) LDER- 3 OE6 COB SiX

LDOR- F  10F A<C ALL
30 LDeR- F OBC RCR  S
088 SETF 5 142 A=AIC OR
HCR= 1  2CRR 9

B c

09F JC S13 290 LDeR- A
10E AC ALL OICR= 3
2C RR 2 O0AA ACC  R¢-
274 C=C-1 H 208 SEIF 2
274 C=C-1 MN 3E0 RIN
1FA C=CIHC N 378 READ 13(c)
IFACCH MH  OICR: 3
IFA CCH M110 LDER- 4
ARSHFC MN OIC R= 3

IFA C=CIC N 104 AsC  R<-
IFA C=CHC NM 270 RM SLCT
OC R= 5 038 READ O(T)
098 C=6  #R.+ 23C RGR 2
IFA C=C4C M  2E6 CHO SOX
IFA C=CHC N 035 7HC 60
MWCR= 7  09A ->260D

3 4

046 C=0 SIX 236 C=CH1 XS
3E8 WRIT 15(e) OAF JC $415
OCC FSET 10 333 NC #-1A
057 JC  $#0A 158 = ALL
095 KC XO 236 C=CHl XS
0Ad ->2925  OC7 JC #418
3 RR 8 236 CCL HS

= R¢- 099 °C
16D THE XO 003 50036
018 -»067B  2CC PFSET 13

CLRF OIF JC $403
035 INC 60 OAC 7FSET 4
OBE ->2F0D  3A3 NC  $-0C
149 THC XO 149 THC XO
018 ->066A  0Ad ->2952
1B NC $-05 33D NC XO

B C

360 CRIN 009 MC GO
OdE C=0 ALL 082 -2002
0CA C=B  R%- 270 RAN  SLCT
OFC RCR 10 158 K=C ALL
04h ACC R<- 038 READ OCT)
23C RCR 2 OFE COB ALL
276 C=C-1 MS  2F0 WRITE DATA
OEE COB ALL 198 CN ALL
3D INC XO 226 C=CHl SX
0A0 -328C7 306 "ALC SIX
JE 7080 ALL 3C3 JNC 1-08
03F JC 8407 3EO RIN
270 RAN SLCT OBE B=A ALL
06E AOR ALL 285 7HC XO
285 NC XO 050 ->14A1
050 ->14A1 06E ACR ALL

FPLANCUACGTE TT TSTINCS

5

0A6 AOC SUX

1F6 C=C+C XS
1F§ C=C4C XS
IA NC $4
234 C=Ct1 M
234 C=C+1 H
108 A=C ALL
330 FETCH SK
JIC RCR
11E A=C 's

00S ™NC Xa
088 ->2235
23E C=Ctt
303 JNC

C RCR

0A4 ->29D4

5

0Ad ->29CF
01D ?NC XO
0B4 ->2D07
2C RCR 2
23 C=Ct1 MS
JB JHC 3-13
198 C=i ALL
10 A=C ALL
046 C=0 SIX
270 RAN SLCT
011 NC XO
00C ->0304
01B JNC 3403

008
08 FSET 5

D

308 SETF 1
201 NC 60
0AE ->2B30
141 "XC x0
0R4 ->2950
0CC ?HSET 10
02F JC 3:05
046 C=0 SIX
JCA RSHFC R<-
146 A=A+C SEX
002 A=0 OR
2B8 READ 10(4)
0RA ACC RC
248 WRIT 10(4)

0 RIN
28C FSET 7

C
d
m

Number 2

é 7

278 READ 9(@) 1E3 WNC  $43C
0AE AOC ALL 344 7480 R<-
2E C=C-1 MS 397 XC 3-0
23A C-C41 MH OBC RR
23A C=Ct1 BH 263 WNC 3-U4
330 FETCH S3X OIC R= 3
36h AIC R<- 106 AC SIX
067 JC 3H0C 346 A80 SIX
276 C=C-1 HS OIF JC 3403
3BE RSHFA ALL O4E C=0 ALL
JBE RSHFA ALL 3EO RIN
XE TCO MS 130 LDI SIX
02F JC 3405 JDF 991
JAA R80 RC- 306 AKC SIX
02F JC 3805 047 JC 3408
244 CLRF 9 1C6 A=A-C SIX

E F

198 C= ALL 2€2 7C40 OR
OEE COB AIL 04B JMC 2409
06E AB ALL 34A 7AM0  R¢-
06E ACB ALL 387 XC 2-10
0ICR= 3 OICR= 3
25 TNC X0 CE C= All
0A4 ->2989 07C RCR 4
06 AOB ALL 10A A=C  R<
CR= 1 OBC RCR 5

36a MEIC R(¢- 23 UNC 1-2C
057 JC 340A 344 7430 R<-
38E RSIFA ALL JCF JC 1-07
38E RGHFA ALL 046 C=0  StX
098 C=6 @R,+ 270 RAN SLCT
262 C=C-1 @R C= ALL
058 6=C @R,+ O7C RCR 4

6 7

360 7C RIN Oat AOC R¢C-
3p? INC X0 248 WRIT 10(4)
01C ->07F6 315 WC xa
3B8 READ 14(d) 098 ->26C5
149 TNC GO 2EE "C80 ALL
026 ->0952 3A1 NC 60
276 C=C-1 XS 092 ->24¢8
JC3 NC 3-08 248 WRIT (MD)
021 ?NC GO 288 READ 10(+)
006 ->0108 106 A=C SIX
278 READ 9(@) 1FD NC XO
158 H=C ALL OBC ->X¥7F
2EE 7080 ALL 2EE C80 ALL
331 NC 60 038 JNC 3407
09€ ->27CC
2B8 READ 10(4)

$-0D
= S1X

0ICR= 3
3-08
SLX

0B 11 K

3B8 READ 14(d)
398 C=ST X
JA8 WRIT 14(d)
0A5 AOC SEX
JIC RCR 1
1B0 POP ADR
FC RCR 13
01C R= 3

288 READ 10(+)
10£ A=C ALL

F

110 LDER- 4
286 C=0-C SIX
1BC RCR 11
15C R= 6
222 C=C+1 eR
01B JNC  &401
07C RCR 4
1£0 6010 ADR
330 FETCH SEX
2E6 CEO SIX
IDI MC 3-06
{£0 6070 ADR
000 NOP



28 BLOCK

0 1 2 3 4 3 6 7

038 READ O(T) O0B3 JNC $418 O33 JNC 3406 038 READ O(T) 038 READ O(T) OEB JNC 3¢1D 13CRCR 8 198 C= ALL
123 NC $424 OFCRCR 10 23CRCR 2 103 NC 3420 13B JUNC $42B J7C RGR 12  OEA COB R(- 23E C=(#1 HS
038 READ O(T) OCAC=B RC- OCAC=B R<- 038 READ O(T) O38 READ O(T) O0C2C=B @R (ZX RR § 0AE AOC ALL
OF JMC SHIE OC RCR 4 JCRIR 12 193 NC 8-0F JC $-1A ODS C=B XS JNC  SH0A 046 C=0 SIX
033 READ OCT) 093 JNC 3412 013 MC $802 038 READ O(T) 038 READ O(T) 23C RCR 2 17C RCR 6 270 RAM SLCT
0C3 NC 3418 13C RCR 8 0CA C= R(- 363 NC 8-14 11B NC $423 2F0 WRITE DATA OFA COB RC- JED RTH
033 READ O(T) OCA C=B  R<- 2FQ WRITE DATA 038 READ OCT) 038 READ O(T) OMA AOC R¢- 1JCRCR 8 311 NC XQ
093 NC 3412 I7C RR 6 QICR= 3 333 NC 3-1A JHC S410 10A A=C RC 033 JHC 3406 ORO -)28C4

READ O(T) 073 NC SHE JE RTN 033 READ OCT) 038 READ O(T) 26E C=C-1 ALL O7C RCR 4 2E WH AL
063 JNC  340C 1/CRCR 6 23C RCR 303 JNC 5-20 OBB NC $417 270 SLCT OA COB RC- 103 NC $434
038 READ O(T) OCA C=B R<(- OEA COB R<- 038 READ OCT) O0J8 READ O(T) JICR= | OFC RGR 10 0A "NC XO
033 JMC $406 13CRCR 8 JJCRCR 12 2D3 UNC 8-26 OBB JNC 8411 JIB WNC $-1D 013 JNC $402 =>
038 READ 0(T) 033 JNC Joa 123 JNC 3424 038 READ O(T) 038 READ OCT) OFC RCR 10 COB R¢- 081 "NC XQ
J7CRCR 12 07C R(R 305 7NC XQ AI MC -X RCR 12  OEA COB R<- 207A "B#0 R<{- OM ->291
0CAC=B R{- OCA C=B R{- 088 ->225 273 NC 3-32 CEA COB R<- O7CRCR 4 047 JC 3408 O7C RCR 4
23C RCR 2 OFCRCR 10 022 34 ° 000 NOP 2CRCR 2 073 NC SHOE 2F0 WRITE DATA 11D NC XO

28 BLOCK

8 ? A B c D E F

088 ->2247 O4E C=0 ALL 366 7A8C SIX 198 C=M ALL 013 UNC $£02 306 7A<C SBX 264 C=C-1 SEX O01B WNC 3403
266 7C80 SEX 270 RAM SLCT 3A7 JC 3-0C 3A? 7NC GO 208 SETF 13  3AO0 TNC RTN J9F JC $-0D 329 MC XO
013 JNC 3402 378 READ 13(c) OE6 COB SIX 0A ->29EA 009 INC 60 04E C=0 ALL 2E5 7C80 SEX OR4 ->29CA
228 C=C+] ALL 26E C=C-1 ALL OAE AOC ALL 198 C=M ALL 082 -> 3E0 RIN 388 NC $-OF 26D THC XO
069 7NC XQ 358 WRIT 13(c) 2F0 WRITE DATA 10A A=C  R<- O04E C=0 ALL OCC FSET 10  JEB WRIT 15(e) O0A4 ->29BB
08C ->231A 200 C=C41 ALL OME C=0 ALL O43 UNC $408 OIC R= J 087 JC 3410 141 7MC XQ IC RCR 12
198 C=M ALL 270 RAM SLCT 0AA AOC R<- 329 NC XQ 270 RAM SLCT 095 NC XO 0A4 ->2930 3CA §1=0
10a A=C  R<- OES COB SIX OAE AOC ALL 0A4 ->29CA 378 READ 13(c) 0A ->2925 OCC TFSET 10 048 SETF 4
J3C RCR 1 038 READ O(T) 038 READ O(T) 046 C=0 SIX 28 C=C-1 ALL 13C RR 8 12F JO $425 03B UNC 3407
JICR= 1 0B COB SIX OAE AOC ALL 085 7NC XD 270 RAN SLCT 10A A=C  R<- OAL TNC XO OFC RCR 10
023 JNC $#04 266 C=C-1 SIX 20 WRITE DATA OA4 ->2921 106 A=<C SEX OBI 7NC XQ 0nd ->2928 0Ca C= R¢-
276 C=C-1 XS 270 RAM SLCT 178 C= ak 27¢ C=C-1 HS (038 (1) 08C ->23X 108 CON AL 0AE AOC ALL
3DC R=Rt{ 0£6 COB SIX 270 RAN  SLLT 158 M=C ALL 2EE 7 ALL 241 TNC GO 344 M40 R<- 108 CON ALL
JDC R=Rt1 2F0 WRITE DATA 038 READ OCT) 2FE 7C40 MS 02F JL £405 OAA ->2A%0 027 JC $104 051 THC XO
276 C=C-1 XS QBS COB SIX 04a C=0 R<- 3C7 JC 3-08 130LDI SEX 22D 7NC XQ 309 NC XQ 0AC ->2B14
JEJ UNC 3-04 226 C=C+1 SIX 2F0 WRITE DATA 24C ?FSET ¢ 0C0 192 @  0A8 ->2A8B 050 ->14(2 108 CON All

29 BLOCK

0 1 2 3 4 3 é 7

08A B=A  R<- 27a C=C-1 N  3DO LDeR- F 306 AC SIX 1ICRCR 8 0AE C=0 ALL 08F JC 3411 002 ->00F1
0AE AOC ALL 276 C=C-1 XS 08D 7NC XQ 03F JC 8107 OCA C=B R<- 270 RAN SLCT 226 C-CH1 SIX 378 READ 13(c)
J06 7ACC SIX 3JEF JO 3-03 08C -)>2323 366 TAC SIX I7C RR 6 338 READ 12(b) O03B JNC 3107 110 LD2R- 4
37 JL $0 OC RR 3 198 C= ALL 3460 7C RTN 108 COX ALL OICR= 3 130 LDI Six OiICR= 3
366 7A8C SIX 27t C=C-1 NS  3EO RTN 302 ?%<C OR JAA CLRF 12 OCC ?FSET 10 010 29 1 10AA=C R<-
02F JL 3405 245 7WC 60 141 NC X02 OIF JC $403 27E C=C-1 MS 017 JC $402 J7ZC ROR 12 070 N=C ALL
302 AC OR OAA ->2A91 0A4 ->2950 362 IC RR C=CHC MS 1E2 C=C{C @R 244 CLRF ¢ 139 THC XO
397 J  s-0F JNC 0M AOC  R<- 340 7C RIN IFE C=C4C HS 10AA=C R<- 1D1 NC 60 088 ->224t
36 AIC R<- 158 H=C ALL 1D COM ALL OC RR 4 013 NC $402 3EO RTN =>0074 2ES C80 SIX
383 NC 3-10 13C RCR JA1 NC XQ 0BAB=A R¢- JAB SETF 12 O1ICR= 3 266 C=C-1 SIX 027 JX 8404
13C RCR 8 A=C  R{- 080 ->20€8 OCA C=B  R<- 286 "40 SIX OAE AOC ALL 266 C=C-1 SIX 309 "NC XO
3C9 NC 60 34D NC XQ 23C RR 2 OFCRCR 10 317 JC  $-1E 2E6 C80 SIX OFC RCR 030 ->14C2
0RA ->2AF2 0A4 ->2903 01B JNC 3403 108 CON ALL 00A A=0  R<- OBD 7NC GO 108 SETF 8 038 JC $407
IBC RCR_ 11 2ED 7NC XO 005 7NC XO 23E C=C+1 NS O4E C=0 ALL 0% ->272F 24D NC XQ 0D5 NC XQ
108 SETF 8 0A4 ->29BB 088 ->2235 7J 340C 108 COM ALL 035A C=0 NH 0A -D2A 088 ->2235
330 FETCH S&X = ip8 CON ALL 108 COM ALL 3JEO RTN 226 C=C+1 SIX 3C5 HC 60 23k C=C+1 MS

29 BLOCK

8 9 A B C D E F

08F JC $#0D 009 ?NC GO 308 COST X OCC 7FSET 10 221 545 |! 08F JC $411 JEQ RTN 130 LDI SX
34D NC XQ 082 ->2002 2F0 WRITE DATA 053 JNC 340A OFC RCR 10 CR= 3 16E A=At1 ALL 284 644 D
0A4 ->29D3 0CR= J 048 C=0 ALL AOC ALL 1E0 GOTO ADR 023 JNC $404 3EQ RIN OFC RCR 10
2E5 NC X@ 310 LDER- C 270 RAM SLCT 10E A=C ALL 1C6 A=A-C SIX 1A2 A=A-1 OR 046 C=0 SIX 1EO 60TO ADR
0A4 ->29B9 OICR= 3 378 READ 13(c) 1BC RCR 1C2A=A-C OR 0370 3406 IC R= 0 2C9 NC XQ
J7CRCR 12 130 LBI  S3X 286 C=C-1 S3X 330 FETCH S8X 3IA0 INC RTN 1A2 A=A-1 R058 6=C @R«+ (BL ->23B2
282 CH OR 120 288 368 WRIT 13(c) RTN 0BB JNC 3417 1A2 A=A-1 ER 345 NC XO 08E B=A ALL
01F JC 3403 a WRITE DATA OCA CLRF 10 34D 7NC XO 0ICR= 3 02F IL $105 0Ad ->29D1 OCE C-B ALL

Bn h mOr A SIH MoE ws pop, hw mac w se g= = . = 7

3 C= L 0 C=C-1 “St 001 NC X 0nd ->29D6 162 A=Atl i 142 A=A-1 RR 1% in ar OIE A=0 MS
Joh PAC R<- 10A A=C  R<- 080 ->2000 0A8 AOC RS- 162 A=Atl 1A2 A=A-1 BR (Q7C RCR 4 399 HC X0
ODB JNC $+1B (038 READ O(T) (0BD ?NC XQ 10A A=C  R¢- 182 A=Atl or 1A2 A=A-1 OR 39C R= 0 0A4 ->29t6
311 NC XQ 3p8 COST X 09C ->27F 270 RAN SLCT 371 NC 60 1A2 A=A-1 R098 C=6_ ORs¢ =0-C HS
0A0 ->28C4 084 CLRF 3 3C1 7NC GO 07C RCR 4 086 ->21DC 1A2 A=A-1 OR 0E6 COB SIX FE C=CHC MS
2EE 7CH0 ALL 208 SETF 2 002 ->00fF0 130 LDI  S8X OCC ?FSET 10  1AE A=A-1 ALL 3ICR= 1 0SB JNC s10B

PPC HP-41C ASSEMBLY LANGUAGE LISTINGS Number 2.AGE 28



2A BLOCK

I] 1 2 3 4 5 é

23 C=C41 M5 222 C=C#1 OR 38D ™NC XQ 1CD MC XO 041 TNC XQ ODCR= 10 I19CR= i
23E C=C41 MS O4B NC $409 OMA ->29E3 0AS ->2A73 ->2918 395 WC XO 220 MW
OBB JNC 3417 OFCRCR 10 130 LDI SSX 141 "NC XQ 10A AsC  R(- OA -)29E3 JF XX 3-13
1FS NC X@ 226 C=C+1 SIX OOF 15 0 OMA ->29%0 34D TNC X0 3BB NC 8-09 ODO LDER- 3
0A8 ->2A7D JCR= 1 10C TFSET 8 359 NC XO ->2903 JC R= 12 JIB NC 3-09
391 NC XO 22 023 JC $104 OA4 ->29D6 0BD TNC XO 262 C=C-1 ®R 38D ™NC XO
0Ad4 ->29E4 ICF JC $439 391 NC XQ 09D NC XO 08C ->23%7 043 JNC 3408 OA4 ->29E3
1CD ™NC XO 08D TNC ->29E4 «32927 3F8 READ 15(e) I9C R= {i 1FE C=C4C MS
0A8 ->2A73 08C ->2323 MN 3 269 NC X0 045 C=0 SIX 262 "C40 OR 780
083 JNC $410 18B JNC $431 IFS TNC XO -2239 JEB WRIT 15(e) B7 XX 3-04 JC 3-17
IFE C=C4C HS 222 CC{1 &R ->2h 07C RCR 4 3C5 NC 60 090 LDeR- 2 RCR
195 NC GO 1A7 JC $434 226 C=C41 SIX 249 ™NC XO 002 ->00F1 OFC RCR 10 226 C=C#1 SX
0AA ->2A45 104 CLRF 8 391 NC XQ 08C ->239A J C=C¢C 13 05D TNC GO JICR= 1
E00 MS 222 C=C41 ER OA4 -D29E4 10C 7FSET 8 FE C0 0RA ->2A17 2X2 M0 OR
1F7 JC S43E 017 JC 3402 38D "NC XO 063 NC $40C 037 XC "oe 282C=C-1 ® 30F JC $-IF
ISCR= 12 108 SETF 8 0Ad4 ->29E3 OFCRCR 10 OCEC=B ALL 383 NC t-10 2D0 LDER- B

2A BLOCK

8 9 A B C D E

158 ¥=C ALL 104 CLRF 8 J4A 7080 R<S- J72CRCR 12 372 WAC PO 158 H=C ALL 198 C=M ALL
278 READ 9(Q) O4E C= ALL 043 JNC 3408 3C4 ST=0 04B INC 3109 1AA A=A-1 R<- 312 1A<C P-Q
023 JNC 3404 268 C=C-1 ALL O1B JNC $403 048 SETF 4 306 7A<C SIX 10C ?FSET 8 01B JNC 3403
166 A=At1 SEX pet P 0 jy! X0 0BAB=A RC¢- JAF JC 3-0B 141 ™NC XO 30AKC R¢-
JCE RSHFC ALL = 4 -> 108 CON ALL 366 TMC SBX 0A ->2950 BF JX 3-09
JCE RSHFC ALL OEO SLCT @ 23E C=C41 MS 10EA=C ALL OF LC 3405 OBO CN ALL OAE AOC ALL
EE C40 ALL 070 N=C ALL O33 JNC 3106 OBO C=N ALL 302 TAC OR OAA AOC R<- 070 N=C ALL
JE7 XC $04 OCC "FSET 10 266 C40 SEX OCAC=B RSC J8F JC  $-0F CON 07C RCR 4
198 C=M ALL 1A7 JC 3434 JDF JC 2-05 070 N=C ALL 362 TMC OR 10E A=C ALL 106 A=C SX
0AE AOC ALL 095 NC XO 309 NC XQ 0AE AOC ALL J37B NC 3-11 144 CLRF § 065 TMC XO
JEO RTN 0A4 ->2925 050 ->14C2 1D8 CON ALL  O0AE AOC ALL 02B INC 3405 050 ->1419
JF8 READ 15(e) 10C FSET 8 3 JNC 3406 051 NC XO JC t41C JES ™RC XO 0A0 SLCT P
226 C=C41 SIX 013 JNC $402 359 NC XO 0AC ->2B14 1A9 NC XQ 0A8 ->24F9 MMCR= 3
01F JC 3403 I3CRCR 8 on ->29Dé 1D8 CON ALL 018 -)0684A 14C TFSET 6 34C FSET 12
266 C=C-1 SIX 052C=0 P-@ 265 7NC XO 232 C=C+1 P-@ OME C=0 ALL O3F JC 2407 340 IC RIN
JEO RTN 108 CON ALL OA4 ->29B9 0AE AOC ALL OMA AOC  RS- 172 A=A41 P-0 OAS AOC SIX

2B BLOCK

0 i 2 3 4 5 6

0AA AOC  R<- 1A ™NC GO 282 C=0-C @R 282 C=0-C @R 3JEO RIN 222 C=C+1 @R 08B JNC sili
1BC RCR 11  01A ->064A 1E2 C=C4C OR JE2C=C4C OR 1E2C=C4C eR 137 JC £426 18D "NC XO
2IAC=C41 HN 274A C=C-1 MH OFB JNC S41F O33 UNC 840A OEB JNC 341D 148 SETF 6 0AC ->2B43
JI0 FETCH S8X 3BB JNC 3-09 222 C=C41 OR 222 C=C41 OR 2€2 7C80 eR OAC FSET 4 142 A=A-1 @R
6 C40 XS  IA2 A=A-1 OR 222 C=C+l OR 222 C=C+l OR OFF JC  &41F 380 ?C RIN 053 JNC 340A
JEB JNC 3-03 04B UNC £109 3A0 NC RTN 038 JNC 3407 236 C=C41 XS 329 *HC XO 0M AOC R&C
2A C=CHL HB OMA AOC RS- JF6 C=CHC XS IFS C=CC XS OEF JC 3410 OM -) 310 LbeRr- C
330 FETCH S8X 262 C=C-1 @R 02B JNC JAB JUNC 3-0B 234 C=C+1 XS 329 ™NC XO 01C R= 3
276 C=C-1 XS 282 C=C-1 @R IF6 C=C XS 1F6C=CHC XS ODF JC  $+i1B O0A4 -)29CA 266 C=C-1 SX
JEF XX 3-03 266 C=C-1 SIX O1B JNC $403 39B JNC $-0D 28C 7FSET 7 08C 7FSET S 270 RAM  SLCT
274 C=C-1 HN 270 RAM SLCT 2X6 7CH0 XS 2F6 740 XS 125 TC GO 7 J t-1E 10AA=C R¢-
276 C=C-1 XS 10A AC R{- JF XC 3-17 38B NC X-0F O08F ->2349 139 ™NC XO 038 READ O(T)
1€1 °C GO 038 READ O(T) OEA COB RS- 329 ™NC XQ 18D NC XO 088 ->224E OFC RCR 10
01B ->0678 37C RCR 12 C= R¢- 0A4 ->29CA 0AC ->2B63 1ED NC 60 JEO RIN
148 SETF 6 1A2 A=A-1 @R 18D NC XQ 2IC RCR 2 18D NC X0 01A ->067B 1A2 A=A-1 OR
08C ?FSET 5 J7C RCR 12 0AC ->2B&3 0CAC=B R{- OAC ->2B&3 1E2 C=C4C eR 37C RCR 12

2R BLOCK

8 9 A B c D E

004 CLRF 3 18 CON AL O07F X $10F 023 UNC $404 OEE COB ALL 153 H=C ALL OIC R= 3
378 READ 13(c) OAE AOC ALL 01C R= 3 044 C=0 R<- 070 N=C ALL 34D NC XO 0bA C=B H
01C R= 3 270 RAM  SLCT 38A RSHFA R<- RCR 2 07C RCR 4 0Ad ->2903 270 RAN SLCY
110 LDER- 4 070 N=C ALL 38A RSHFA R¢(- 3IBI NC $-0A OIC R= 3 2ES NC XO 07C RCR 4
158 M=C ALL 033 READ O(T) OAS AOC SIX 2ICRCR 2 108A A=C  R<{- OA4 ->29B9 10€ A=C ALL
01C R= 3 2JE C=C41 MS O0B6 AOC XS  1B8 CON ALL 139 7RC XO 08A B=A R<- OBO C=N ALL
OFC RCR 10 143 INC 3428 23C RCR 2 0446 C=0 SIX 088 ->224E JIC R= i OEE COB ALL
0CA C=R R{- 27t C=C-1 MS OCA C= R{- 270 RAM SLCT 2E6 ?C#0 SIX ODA C-R H 273 WNC $-12
OEE COB ALL IIE A=C MS 008 SETF J 108 CCN ALL OCB JUNC 3419 OC RCR 4 30C FSET |
170 LDI  S8X 31C R= 1 i17C RCR 6 3EO RTN 0DS 7NC XO 10A A=C R<- 033 NC 3404
0BF 191 *° 36 7A4C R<- J7E PAC MS OBO C=N ALL 088 ->2215 OFC RCR 10 046 C=0 Six
226 C=C41 SIX 023 UNC $404 013 UNC $402 283 JNC #%-30 23E C=C+1 MS 336A 7A8C R<- 06E ACB ALL
0AE &° ALL I7ZC RCR 6 I7C RCR  § 1p8 COM ALL 3DB JC 8-05 0B? JC $+15 08D INC XO
108 C° ALL  J6A "AC R<- 2F0 WRITE DATA 013 UNC 8402 OFC RCR 10 J4A 80 R<- 08C ->2323
364 PA SX 067 X $41C 03B UNC $407 OAE ACC ALL OAA AC R= 057 XC HOA 23IB JNC 2-39
16B JNC  842D 34A 7A80 R<{- 30C ?FSET | OFC RCR 10 10£ A=C ALL 046 C-0 SIX 198 C=M ALL

PPC HP-41C ASSEMBLY LANGUAGE [TSTINGS Number 2.

7

310 WC XO
0Ad ->29C7
333 INC 3-16
278 READ 9(0)

L
3CE RSHFC ALL
38 WRIT 9(@)

JC 3-08
130 LD  SiX
0F0 240 r
0AE AOC ALL

F

JE8 WRIT 15(e)
0B0 C=N ALL
100 AC R<-
0DD NC XO
08C ->2337
3F8 READ 15(e)
JEQ RIN
3C4 ST=
01B JNC 3103
3C4 ST=0
088 SETF 5
OCC ?FSET 10
027 JC 3404
283 TNC X0
0Ad ->29B9
103 JNC 3420

7

3EO RTN
{£2 C=C4C eR
02F JC 3405
2F6 HO XS
360 7C RTN
051 THC GO
0AE ->2B14
276 C=C-1 XS
360 ?C RIN
0EA COB R/-
18D NC XO
0AC ->2B43
0EA COB R<-
276 C=C-1 XS
3DB JNC 8-05
203 UNC 8-40

F

008 SETF 3
223 MC 2-3C
0ICR= 3
198 CH ALL
10h 4=C  R<-
07C RCR 4
288 JNC 3-2F
130 LDI SX
020 32
106 AC SIX
JICR= 1
IF8 READ 15(e!
Joh 7A%C  R<-
FI NC 3-02
JB8 READ 14(d)
JEO RIN

FAG 29



0 1

07F 127 t O04EC=0 ALL
061 97 a IFO PRPH SLCT
062 98 b OCR 4
063 99 c 190 LDeR- §
054 100 d 130 LDI  StX
065 101 e OBC 140 L
00 0 @ JILRCR 1
060 96 * 10E AC ALL
006 & F 265 NC XO
04 4 D  0Ad4 ->29B9
Ws 5 € JCR= 1
00f 1 A 2BATH R<
00C 12 L 037. 30h
010 29 J 130 LDI S&X
076 126 * 005 35 E
COD 13 MM OICR= 3

2C BLOCK

8 9

20E 7B40 MS 073 UNC SHOE
023 JNC 3104 0AS AOC SEX
07t ACB NS 3D8 COST X
1BE A=A-1 HS 144A CLRF 6
07e ACB HS 308 COST X
J70 C=C OR A 106 A=C  S&X
JEB WRIT 15(e) 1BO POP ADR
JEQ RTN 330 FETCH S8X
016 A=0 XS 170 PUSH ADR
130 LDI SIX 0Aé ACC SIX
020 32 346 7480 SIX
306 7A<C SIX 3A0 NC RTN
097 JC 3412 006 A=0 SIX
130 LDI  StX 3B JMC $-1D
060 96 * 04EC=0 ALL
306 AKC SEX ISC R= 6

2D BLOCK

0 1

128 WRIT 4(L) 23C RCR 2
128 WRIT 4A(L) 2¢A C80 R¢-
128 WRIT 4A(L) 36D 7C XQ
3E0 RTN 059 ->16DB
149 ?NC XQ JICR= 1
024 ->0952 238 READ B(P)
06E ACB ALL JIC RR 1
OICR= 3 10E A=C
OCC ?FSET 10  1F8 READ 7(0)
2E5 "NC GO J7C RCR 12
0Ag ->2989 108 A=C  R¢-
16E A=At1 ALL O0AE AOC ALL
20? 7NC GO 228 WIT 8(P)
0A ->29B2 1B8 READ &(N)
238 READ 8(P) 3I7C RCR 12
JqCR= I 10A A=C  R¢-

2D BLOCK

8 9

179 INC X0 3B8 READ 14(d)
024 ->095E 01B JNC 3403
38D 7NC XO 109 7NC XO
020 ->0BEF 0B8 ->2£42
125 7NC XQ 045 C=0 SX
024 ->0949 098 C=6 @R,+
31D NC GO 173 NC XO
002 ->00C7 0BO0 ->2C5D
039 ?NC XQ 131 NC XQ
0B4 ->2D0E 0B8 ->2E4C
278 READ 9(0) 363 NC 3-14
2FE 7CH0 MS  28C PFSET 7
037 JC 3406 041 7C GO
OFE COB MS QBB ->2£10
3D? NC XO 141 INC XO
CIC -X07F6 0A4 ->2950

PAGE 30

2

042C=0 RXR
36h MIC R¢-
337 X 3-04

0OICR= 3
042 C=0 OR

03C J
056 C=0 XS
236 C=Ct1 XS

00E A=0 ALL

0AE AOC ALL
1EB WRIT 7(D)
178 READ S(M)
J7C RCR 12
10A A=C R<-
0A AOC ALL
108 WRIT &(N)
0AE ACC ALL
JCR= 0
098 C=6  @Rst
168 WRIT S(M)
3E0 RTN
0Eé cos StX
125 NC
01C ->0749
0t6 COB SIX

A

019 NC XO
08C ->2306
04E C=0 ALL
270 RAM SLCT
009 7NC XO
020 ->0834
141 NC XQ
0A4 ->2950
01E A=0 MS
OBE B=A ALL

33C285 NC XQ
0R4 ->29B9

06E ACR ALL

3

380 MIC R¢-
09 J 3413
09E B=A iS
130 LDI SX
oF 31
10C ?FSET 8
023 JNC 3404
3EB WRIT 15(e)
1BE A=A-1 MS
037 JX $106
225 C=C#1 SIX
BE A=A-1 MS
OIF JC 3403
3E8 WRIT 15(e)
SEB UNC 3-03
2E0 DSPOFF

141 7NC XO
0Ad4 ->2930
2C1 NC XQ
0A4 ->29B0
JCR= 1

JICR= 0
058 6=C BR»¢

3

056 C=0 XS
106 A<C SIX
JCR= 0
058 6=C s+
JB8 READ 14(d)
{17C RCR 6
308 COST X
304 i

3A8 WRIT 14(d)
1F6 C=CC XS
1F6 C=C{C XS
12F CL $125
346 7040 SIX JEO RIN
087 JC $410

B

380 MC XO

0A0 SLCT P
278 READ Jo

2FE C80
07B JNC

270 RAM SLCT

366 MIC SIX

058 JNC  t40B
38C ?FSET 0

130 LDI SEX
0A 26 17

R40F 260 SETHEX
PPC HP-41C ASSEMBLY LANGUAGE LISTINGS Number 2.

J 6 7

389 "NC XQ 03a 58 }  14C FSET 6
01C ->07F6 366 TMC SIX O5F JC ti0B
SICRCR 12 JAB JNC 3-0B 28C 7FSET 7
056 C=0 XS 130 LDI SIX O4F JC 3409
175 THC XO 02C M4 , ID8 COST X
080 -> 366 TMC SW 20C R13
AB MC 3-28 JAI AC 3-0C 310 LDER- C
130 LDI  StX 130 LDI SIX {IE A=C MS

128 026 46 0DE C=B #5
0A3 JNC 3414 344 TASC SIX 3I7E 7A8C MS
130 LBI SIX OF7 JC S$41E 033 NC 3406
0C0 192 @ 130 LPI S8X 053 NC 8404
08B JNC $111 040 &4 @ 308 COST
106 A=C SIX 106 A=C SIX 3EB WRIT 15(e)
016 A=0 XS JBB READ 14(d) 130 LDI SiX
130 LI SIX 3p8 COST X 020 32

D E F

OFC RCR 10  24C FSET 9 130 LDI SX
108 As=C ALL OF JC 8407 010 16 P
01D 7NC XQ 3C8 CLRKEY 270 RAM SLCT
0B4 ->2007 3CC 7KEY 130 LPI SIX
0B8E B=A ALL 037 JC  $+06 OFD 253 }
JCR= 0 248 SETF 9 SFO PRPH  SLCT
058 6=C @R,¢+ 28D TNC XQ 19C R= 11
046 C=0 SIX 000 ->009B 04a C=0  R<¢-
270 RAM SLCT 3CC KEY R= 10
051 7MC XQ 360 TC RTN 090 LDeR- 2
084 ->2014 130 LD SX 29C R= 7
373 NC 3-12 380 B96 @ (090 LDeR- 2
260 DSPOFF 166 C=C#C S&X OSC R= 4
320 BSPT06 266 C=C-1 SIX 090 LDER- 2
10C FSET 8 JFB JUNC 3-01 JICR= 1
360 ?C RIN JEO RTN 090 LDeR- 2

9 6 ?

01IC 28 \ JAB WRIT 14(d) 38D 7NC 60
366 TREC SEX 128 JMC 3425 026 ->09E3
027 JC $404 088 SEIF 3 356 MIC SIX
130 LI SEX 3IBB READ 14(d) O0AF JC $415
054 84 T 398 C=5T X 285 TNC XQ
JEO RTN 3A8 WRIT 14(d) 020 ->0899
290 WC XQ 00C ?FSET 3 083 NC 3410
038 ->1647 1A7 JC 3434 IBS READ 14(d)
00C ?FSET 3 28C FSET 7 13C RCR 8
209 TNC 60 0AB JNC 3415 3D8 COST X
022 - 130 LBI SIX 308 SETF 1
189 NC 60 07F 127 § 308 COST X
0BA ->2£62 106 A=C SIX I7CRCR 4
084 CLRF § 39C R= 348 WRIT 14(d)
JB8 READ 14(d) 098 C=6 of 009 7MC XO
398 C=5T X 2E6 CHO SIX 020 ->0834

D E F

OFE COB NS O0A4 ->2986 093 NC 3412
0E0 SLCT @ 313 MC 3-1E JCR- |
204 R= 13 PFSET 0A0 SLCT P
157 XL 842A 077 XX 340E 130 LDI SIX
278 READ 9(@) 38C FSET 0 0p 27
222 C-C+1 ®R_ OCI NC $418 031 7NC XO

JC 27 C=C-1 MS 0B8 ->2E0C
214 ®= 2 0B7 JC #16 278 READ 9(O)
057 CL 340A 27E C=C-1 NS 2F4 7C#0 XS
262 C=C-1 ER 0A7 JC $414 253 NC 3-36

R=Rt1 JNC 3418 02% NC XO
050 LDER- i 4 R= | 088 ->2E04

6=C Rs. 087 JC 3414 2IB NC 21-39
3D4 R=R-1 394 R= 0A0 SLCT P
0A0 SLCT P 0A7 JC 3414 38D NC XO
399 7NC XO J0C FSET | 0A4 ->29E3



2t BLOCK

0 1 2

104 CLRF 8 130 LDI  S8X  08C ->2323
02B JNC $405 O7F 127 § 329 WC X0
0A0 SLCT P 366 MMIC SIX OM ->29CA
38D 7MC XO 393 NC 3-0 046 C=0 SIX
0nd ->2983 78 READ 9(Q) 270 RAM  SLCT
108 SETF 8 346 M80 SIX ORE AOC ALL
18D NC XQ 097 JC $412 268 WIT 9(Q)

-2056 27E C=C-1 MS 063 MC 340C
310 NC 60 ot 0 NS 23k C=CHl MS

2 -200C JO 3405 023 NC 3404
130 LPI SIX 241 NC 265 "NC X0
ic 28 \ ->0 020 ->0899
ICR= 0 28D NC GO EI INC 3-24
058 6=C ER+¢ 0BA -D22AF 0 AOC ALL
399 ?NC GO 0AE AOC ALL 399 NC XO
NAb ->29E6 08D NC XO 0AA ->29E6

JE BLOCK

8 9 A

261 NC GO 141 NC X0 268 WRIT 9(@)
0B ->2D98 0A4 ->2950 015 ?NC 60
385 NC XQ 01E A=0 MS OBA ->2t05
01C ->07¢1 130 LDI SIX O4E C=0
2CR= 13 OF1 241 ae 270 RAN  SLCT
310 LDER- C ICR 0 ISCR= 6
OFE COB MS 038 6=C @R,+ 310 LDER- C
3C1 NC XQ 399 TNC XO R= 4
0BO0 ->2CFO 0Ad4 ->29E6 DO LDER- F
251 NC 60 0BO CH ALL 310 LDeR- C
OBS ->2D94 39C R 0 108 A=C ALL
2C9 7NC XQ 058 BoC @Rs+ 3BB READ 14(d)
08C ->23B2 399 NC XQ 380 C=C AND A
J9CR= 0 0A ->29E6 23C RR 2
098 C=G ORs OAE AOC ALL 106 A=C SIX
(70 N=C ALL 27E C=C-1 MS {FA C=CiC M

2F BLOCK

0 i 2

1E2 C=C4C eR 328 WRIT 12(b) 236 C=C#1 XS
363 UNC 3-14 ODD 7NC XO 04F XC 2409
1DD °NC XQ 08C ->2337 59 NC X0
0AC ->2B77 3B8 READ 14(d) OA4 ->29Dé
J4B UNC 3-17 358 ST=C X 2E5 NC XO
0BO C=N ALL  24C ?FSET 9 0A4 ->29B9
2E6 7C40 SEX 3AQ TNC RIN JIC RCR 12
20F JC 8-3F 3D5 NC XQ 222 C=Ct1 GOR
270 RAM SLCT 088 ->2F5 207 X 3-2
00C ?FSET 3 OF 95 . ZINN 2H
OAR JNC 3409 1E2 C=C{C @R 18D 7NC XO
141 NC XQ 07F JC *0F OAC ->2B&3
0A4 ->2950 262 CH OR 20B INC $-3F
04E C=0 ALL 117 JC $422 2¢ED 7NC XO
270 RAN SLCT 234 C=CH1 XS OA4 ->29BB
2ER WRIT 11(3) OSF JC $40B 37C RCR 12

2F BLOCK

8 9 A

JEE LSHFA ALL JES LSHFA SIX 017 JC 3402
21IC R= 2 316 7A<C  XS_ 2B8 READ 10(4)
110 LDBR- 4 OIF JC $403 158 M=C ALL
184 CLRF 0 IDC R=Rt1 JB0 C=C AND A
210 LDeR- 8 1D4 A=A-C XS JEQ RTN
JICR= 1 04E C=0 ALL 26E 7C ALL
202 C=A-C OR 394 R= 0 027 JX $404
01F JC $403 340 ?C RTN 198 C=M ALL
102 A=C OR 222 C=CH1 OR 202 C=CtA @R
388 SETF 0 013 JNC $402 023 JNC $404
09C R= 35 1E2 C=C4C eR 198 C=MN ALL
01B UNC #403 1B6 A=A-1 XS OAE AOC ALL
3DC R=Rt! JFI UNC 3-02 24 C=A-C ALL
IDC R=Rt1 10 A= ALL 2F0 WRITE DATA
1BS A=A-1 XS  3F8 READ 15(e) J3EO RIN
JER UNC 8-03 38C ?FSET 0 OCE C=P ALL

0
228 WRIT B(P)
JEO RTN
266 C80 SIX
117 J #2
04E C=0 ALL
070 N=C ALL
309 NC XO

056 C=0
23C RCR 2
08D 7NC XQ
08C ->2323
2ES MC XQ
0h4 ->29B9
31C R=
044 C=0
OEE COB
OCE C=R
08D ?NC XQ
08C ->2323
0CE C-B
37C RCR
363 JNC
2E5 NC XO

XS

1
R¢-
ALL
ALL

ALL
12
$-14

B

070 N=C ALL
098 C=6 Sod OCE C=
398 C=51
001 ?NC XQ
020 ->0800
07B JNC
00C ?FSET J
0IF JC $407
JB8 READ 14(d)
358 ST=C X
0BO C=N ALL
OAE ACC ALL
IBC RCR 11
1E0 GOTO ADR
06E AB ALL
34D NC XO

tHOF 004 ->02t

4

207K 3-40
23 MN $-X
278 READ 9(Q)
HHEAC KS

18t HS
3B8 READ 14(d)
JE3 MC 3-04
130 LDI  S&X
OIF 31
3E8 WRIT 15(e)
130 LDI SIX

c

050 ->14C2
133 NC 3426
204 9

30C TFSET 1
027 XX $404

318 MC 3-10
0As AOC SIX
2C RR 13
058 G=C @Rs¢
06E AOB ALL
01D NC X@
0B4 ->2D07

C

09C ->27D3
BALL

305 ?NC GO
092 ->24C1
381 ?NC GO

0
0A4 CLRF 4
104 CLAY 6

4 CLRF
200 FSET 2
047 XC 3108
345 NC XO
0A4 ->29DB1
2E5 NC X0
0A4 ->29B9
359 7NC XO

268 WIT AD
3E0 RIN

23a C=C41 N
330 FETCH SIX
106 A=C SIX
1A6 A=A-1 SIX

D

0Ad4 ->29D4
02B JNC t105
18E A=Atl ALL
02D ?NC XO
0B4 ->2D0B
168 A=Atl ALL
266 C=C-1 SIX
0Eé COB S58X
06E AOB ALL
309 NC XO
01C ->07F6
04C ?FSET 4
3D? ?NC XQ
0BO ->2CFé
3D? NC 60
012 ->04F6

PPC HP-41C ASSEMBLY LANGUAGE [LISTINGS Number 2.

10C ?FSET 8
023 INC 3404
OEE COB ALL
158 H=C ALL
OEE COB ALL
104 CLRF 8
308 es X

01C ->07EF

0B8 ->2E42

F

282 C=C-1 @R
262 C=C-1 OR
266 C=C-1 SIX
270 RAK SLCT
10A AC R<-
038 READ O(T)

1€2 C=CC
177 XX

7

OCE C=B ALL
03C RCR 3
106 A=C  SiX
0 A0 MS
JAL NC XO
014 ->03E8
3B8 READ 14(d)
JCR= 1
300 LDeR- F
JEB WRIT 15(e)
068 AB SUX
01E #4=0 MS
3A1 TNC X0
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40 BLOCK HP41 DIAGNUSTIC SERVICE NODULE (VERSION 1C) DIS-ASSEMBLER LISTING 5-AUG-81

0 i 2 3 4 3 6 7

020 XQ->60 358 §T=C X 130101 SIX IBC RCR 11 112 X43 OFF NC XQ 2F0 WRITE DATA 398 JNC 3-0D
260 SETHEX 288 STOT 1M 426 & 1BOPOP ADR 249 TNC XO 10C ->433¢ 14C FSET 6 07B JNC  S+0F
3C8 CLRKEY C=C-1 R{- MA MKC = QCRCR 3 12C ->4D94 309 NC XQ 0F3 NC St1E 288 SETF 7
3CC TKEY FIM 3-02 107, $420 OICR= 3 348 SETF 12 118 -)>4602 130 LDI  S8X 198 C=M ALL
046 C=0 SEX OID SC 8403 IBC RCR 11 110A A=C R<- 193 7NC XO 351 INC XQ JFF 1023 8 OFS 7HC XO
JF0 PRPH_ SLCT 035 "NC XA 220 C=KEY KY 110 LDER- 4 110 ->4465 11C ->47D4 266 C=C-1 SIX 10C ->433D
280 DSPOFF 100 ->4015 SICR= | 130 LDI SX CLR 09D ?NC XO SFB UNC 3-01 01B JNC 8403
398 C=5T X JJCRCR 12 OIC RCR 3 0B 11 K 375 "WC X0 11C ->4727 3CC 7KEY 005 NC X0
23C RCR 338 ST=C X A=C R¢- OICR= 3 11C ->47Db 014 20 T OC7 JC 3418 10C ->4335
3C4 ST=0 {BC RCR 11  OF9 7NC XO J6A AC RC- 130LD1 SEX 003 3 C320 DSPTOG 0ICR= 3
258 1=57 180 POP ADR  10C ->433E 005 ?NC GO 285 45 E 005 ¥ E  130LDI SX is C=C
0A0 SLCT P 03CRCR 3 130 LDI SIX 132 ->4C35 266 C=C-1 SIX 00C 12 L IFF S511 % 249 *C XO
JIC R= 1 0ICR= 3 8 24 X 130LDI SEX JFB UNC 3-01 005 5 E 288 C=C-1 SEX 12D ->4B9A
300 LDeR- F 10A A=C  R<- 364A 7A8C  R<- 1DA 474 1 375 NC XO 113 275 § bd PN 3-01 FSET 7
3D0 LDeR- F 110 LDER- 4 7 60 36h AC R<- 11C ->47DD 0AE C=0 ALL 320 DSPT 7X $x
JACR= 1 0ICR= 3 12F ->4B48 0D? NC 60 148 SETF 6 0A8 WRIT 2(Y) 3CC KEY 020 xa->60

40 BLOCK

8 9 A B C D E F

04E C=0 ALL OCACLRF 10 028 40 ( 356A 7AMC R{(- J9F JC 3-00 135 MC XQ 00f 1 A 016 22 V
CAB WRIT 2(Y) 1BACLRF 11 001 1 A OCI 7NC GO 348 SETF 12 104 ->414D 09 9 1 WAWMIC R-
160 ?LOWBAT JICR= | 005 21 U 106 ->4130 13D NC XQ 341 INC XO 00E 14 N 303 NC 3-20
01B JNC 3403 130 LDI SEX 014 20 VT JM CLRF 12 124 -X494F 108 ->4200 13F 319 ? 0B? 7HC XQ
2C R= 2 0 197 E O0OF 15 0 OICR= 3 10C 7FSET 8 OF9 TNC XO 005 "NC XQ =24
210 LDER- 8 J6A 7ABC R¢- 029 41 )  1E2C=CiC ER 02B JNC 2405 10C -)433t 10C ->4335 135 NC XQ
2F0 WRITE DATA 02B JNC $105 020 32 289 °C Xa 198 C=M ALL 081 "NC XQ 104 CLRF 8 104 ->414D
0DS TNC XO 130 LDI SIX 020 32 12D ->4B9A IBC RCR 11  11C ->4720 JACR= 1 025 NC X0
10C ->4335 CA 196 D 120 288 IC R= 4 161 NC X 00B 11 K 130LDI SIX 130 ->4CQ°
309 7NC XQ 36h MC R(- 208 SETF 1 110 LDER- 4 104 ->4158 05 5 E 010 186 P 135 INC XD
118 ->48C2 117 $422 03 "NC LDeR- 7 19D ?NC XQ 019 25 Y  JSA "AIC R¢- 104 ->414D

Hud, sha OS RE sae wm 1 Eeog dst,
344 CLRF 12 a64 104 CLRF } 19 LDI Hx ion Mid 020 32 36h TAC R<- OBL Ne xo
130 NC XQ 020 32 130 LDI SEX OCs 1 01 ?NC XQ Fr 1 A 32 we $-1C 11C -,4720
11C ->474F 020 32 0C6 198 F 36a ?ARC  R<- 120 ->4800 007 7 6 130LDI SX 001 1 a

41 BLOCK

0 1 2 3 4 5 6 7

oC 12 L 2FCRCR 13 012 18 R 348 SETF 12 10D 7NC XO 0C8 SETF 10 130 LDI SIX 103 ->4291
00C 12 L ES C=C4C SIX OOF 15 0 13D ?NC XO 104 ->4143 OF9 NC XQ 087 135 6 341 ?WC XO
020 32 16 C=C+C SIX 012 18 R 124 -X494F 378 JNC 3-11 10C ->433t J6A TASC  R<- 104 ->41D0
014 20 T 2DCR= 13 120 288 10C 7FSET 8 18C 7FSET 11 B JNC t109 3A ?NC RIN 243 NC X0
005 5 E 150 LDER- 5 2CR= 13 1C9 °C GO 02F JL 3405 ICC TKEY 020 XQ->GO 108 ->4291
013 19 § 11ICR= 8B 290 LDER- A 103 ->4072 3CC KEY 3A0 TNC RTN 225 NC 60 299 NC XO
014 20 T  1ES C=CHC SIX 235 NC XQ 190 7NC XQ 3A0 TNC RTN 0E? NC XO 102 ->4089 108 ->42A4
013 19 S 013 NC 3402 118 -2>448D 104 ->4187 ™C 60 10C ->433A 351 MC XQ 3E1 NC XO
020 32 022 B= OF 244 a 10D NC XO 102 ->4077 CR= 3 11C ->47D4 104 ->41F8
00F 15 0  3D4 R=R-1 0F2 242 r 104 ->4143 OF9 7NC X0 1E2 C=C4C eR JB9 ?NC XQ 039 INC XQ
108 267 K 27 C=C-1 MS OF 243 s 001 7NC XQ 10C ->433E 289 °C 60 11C ->4A7EE 108 ->420€
201 NC GO 0B JNC 8-05 OF4 244 t 120 ->4800 NC 60 12F ->4B9A 275 ™NC Xa 00D 7NC XO
102 ->4080 081 TNC XO OFS 245 wu 10D ?NC XQ 102 ->407F 0DS ?NC XQ 108 ->429D 108 ->4203
27D NC XQ 11C ->4720 1IF6 502 v 104 ->4143 18C 7FSET 11 10C ->4335 279 INC X0 065 ?NC XQ
108 -5429F 005 5 E 201 7MC GO 195 "MC XQ 033 JNC 306 104 CLRF 8 104 ->419€ 108 ->4219
198 C=5T X 012 18 R 102 ->4080 110 ->4465 184 CLRF 11 3JICR= 1 245 NC XQ 309 7NC XC

41 BLOCK

8 9 A B C D E F

118 ->44C2 12C ->4B75 092 146 R  0AB WRIT 2(Y) 2A8 WRIT 10(4+) OAE ACC ALL 266 C=C-1 SIX 284 C=C-1 SX
18C ?FSET 11 13D NC XO 049 73 1 226 C=C41 SIX 226 C=Cii SIX 10E A=C ALL 268 WRIT 9(Q) 068 WRIT 1(Z)
04F JC 3109 11C -DA74F 024 36 § OES WRIT J(X) 2E8 WRIT 11(3) 130 LDI  S3X 288 C=C-1 SIX 2&6 C=C-1 S&X
140 ?NC XQ JAC 7FSET 12 092 146 R226 C=C#1 SIX 226 C=C#1 SIX IFF 511 3 228 WRIT 8(P) 270 RAN  SLCT
11C ->4733 380 TC RTN 049 73 I 128 WRIT 4(L) 328 WRIT 12(b) 270 RAM  SLCT 284 C=C-1 SIX 2F0 WRITE DATA
328 WRIT 12(b) JCC 7KEY 124 292 ¢ 226 C=C#1 SIX 226 C=C#1 SIX 2F0 WRITE DATA EB WRIT 7(0) 264 C=C-1 SIX
389 NC_X0 10D 7C IBC RCR 11 168 WRIT S5(N) 358 WRIT 13(c) 268 C=C-1 SIX 266 C=C-1 SIX 2F3 JNC $-22
11C ->47EE 103 ->4077 130 LDI SEX 226 C=C+1 SIX 226 C=C#1 SIX JAB WRIT 14(d) 1A8 WRIT &(N) 3EO RIN
241 NC X0 18C FSET 11 200 512 @  1A8 WRIT &(N) 3A8 WRIT 14(d) 266 C=C-1 SIX 266 C=C-1 SEX 044 C=0 SIX
11C ->4790 01F JC 3403 10E A=C ALL 226 C=Cil SIX 226 C~C#1 SIX 348 WRIT 13(c) 148 WRIT 5(N) 0D9 TNC XQ
03B UNC &+07 2CC 7FSET 13 046 C=0 SIX 1EB WRIT 7(0) 270 RAM SLCT 286 C=C-1 SEX 286 C=C-1 SIX 108 ->42
JR? ?NC XQ 267 SX -34 270 RAM SLCT 226 C=C#1 SIX 2F0 WRITE DATA 328 WRIT 12(b) 128 WRIT 4(L) 130 LDI SX
11C -M7EE 201 7NC GO 2F0 WRITE DATA 228 WRIT 8(P) 228 C=C+l SIX 286 C=C-1 SX 2866 C=C-1 SIX 0CO 192 @
0EB WRIT 3(X) 102 ->4080 226 C=C41 SIX 226 C=C#1 SIX 346 7ABC SIX 2E8 WRIT ia) 0EB WRIT 3(X) 0D% 7XC XO
308 SETF 1 203 NC XQ 048 WRIT 1(Z) 248 WRIT 9(@) 2EF JC 3-23 286 C=C-1 SIX 266 C=C-1 SIX 108 ->4235
105 ?HC XO 118 -:4481 226 C=C41 SIX 226 C=C+1 SIX 3EO RTN 2A8 WRIT 10(4) O0AB WRIT 2(Y) 31C R=

PPC HP-41C ASSEMBLY LANGUAGE LISTINGS Number 2.



42 BLOCK

0

222 CCH OR
EI NC 8-04
3E0 RTN
044 C=0 SIX
10D 7NC XQ
108 ->4243
130 LDI  S8X
oro 192 ©
10D NC XQ
108 2043
31C Rk
222 C=CH on
EI MC 2-04
3E0 RTN
044 C=0 SEX
185 NC XO

42 BLOCK

8

0AE ADC ALL
OF0 CON ALL
66 AIC ALL
IF JC 1-OR
OF0 CON ALL
222 C=Ct1 OR
270 RAM SLCT
106 4=C SIX
038 READ O(T)
DAE A7C ALL
10S CON ALL
36 MIC ALL
157 JC 3-18
118 COM ALL
222 C=CH OR
73 NC 1-12

43 BLOCK

0

328 WRIT 12(b)
151 NC XO
10C ->4354
oCSETF 10
008 SETF 3
295 NC X0
10 ->4325
131 7NC XD
10C ->434C
368 7A R¢-
WF JL 4-07
101 NC X0
11C 4740
24¢ FSET 9
AP INC 3-OP
130 NC XO

43 BLOCK

8

0 33
034 49 1
non

071 117 a
023 35 4
081 129 A
04 36 8
of1 192 4
05 17 1
012 18 R
011 49 |
032 50 2
012 S50 2
072 114 or
011 51 3
082 130k

1 r
r

108 ->4261 JCR= 1
130 LDI Six 222 C=CH1 @R
CO 192 © JEI MN 3-04
185 NC XQ JE0 RIN
108 posal 130 LDI SX
JIC R 1 CO 448 @
22 CCH eR 106 A<C SX
JEI NC 1-04 POP ADR
SEQ RTN 330 FETCH S&X
046 C=0 SIX 170 PH ADR
1F1 INC X0 RSHFC M
108 ->427C 3DA RSHFC M
130 LDI  S8X  JDA RSHFC Mf
0co 192 @ BC RCR 11
{FL NC XO 0b ACC SIX
108 ->427C 1E0 60T0 ADR

9 A

283 NC 3-34 3DO LDeR- F
046 C=0 SIX 214 R= 2
141 NC XQ JF3 NC 3-02
108 ->4250 OFA COB MH
ix LDI SIX O4E C=0 ALL

192 @ RTN
nf NC XO 205 NC XQ
108 -»4250 118 ->4481
JIC R= 1 0 8
222 C=C41 BR 055 8 U
6A 7CH0 R¢- 055 85 U
IF JC +05 055 8 U
SEO RIN 0S 8 U
04EC=0 ALL 055 8 U
JFO PRPH SLCT 155 341
ODC R= 10 158 M=C ALL

1 2

11C -2474F 23C RCR 2
2CC 7FSET 13 130 LPI S&X
017 JC 3402 043 &7 C
JAC 7FSET 12 07C RCR 4
141 NC GO 3EO0 RTN
102 ->4050 284 CLRF 7
JEQ RTN 244 CLRF 9
04E C=0 ALL ODS 7NC X
058 G=C @Rs¢+ 10C ->4335
3C8 CLRKEY 03C RCR 3
3CC KEY J9CR= 0
01AA=0 HN  (QD8 Ls BR»
17 A=Atl HN JIC R 1
174 A=At1 HN  JéA IC R¢-
130 LDI SEX 02F JC X405
060 109 =  10C ?FSET 8

9 A

034 52 4 053 83 S
0C2 194 B 084 132 D
035 53 5 04 84 7
013 19 § 015 21 U
041 &5 A 081 97 a
073 115 s 035 3 5
042 48 B 062 98 b
083 131 C 025 117 wu
043 67 C 063 99 «¢
0C3 195 C 085 133 E
04 68 D 064 100 d
014 20 T 016 22 V
051 81 @ 0721 113 «a
034 S52 4 036 SA 6
052 82 R072 114 r
074 116 t 076 118 v

oY ALL
2F0 WRITE DATA
0F0 CON ALL

1EE C=CiC ALL
ALL

013 NC $102
248 SETF 9
288 SETF 7
23 2

104 pd 8

OIF JC $403
F 8

JEB NC 3-03
220 C=KEY KY
CRCR 3

106 A=C SIX
RC RCR 11
130 LDI SX
07 126 *

o
o
C
d

o
o

o
d
~

S
A
E
N
D
E
I

331 NC X0
11C ->47CC
090 7NC XQ
11C ->4727
005s 5S E

4 3 6

222C=CHl BR JIC R= 0 104 ->4283
JBI MC $-0A 106 A<C SIX 3J9CR= 0
003 NC SHIA 270 RAM  SLCT 270 RAM  SLCT
JCR= 0 038 READ O(T) 106 A<C SX
270 RAM SLCT 38E AIC ALL 038 READ O(T)
OFO CON AL 037 JC 310A OAE AOC ALL
2F0 URITE DATA 222 C=Ci1 @R 108 CON ALL
OF0 CON ALL 3D3 NC 3-06 34k ANC ALL
37 =H oy 3F8 fea 15(e) 077 on SHOE

DBCON ALL 0X XK 3 C=CH1 i"
2F0 WRITE DATA 042 C=0  @R 270 RAM  SLCT
108 CON ALL  10C PFSET 8 106 A= SEX
222 C=Ct1 BR JAD NC RTN 038 READ O(T)
3B3 UNC ¥-0A 293 NC 3-2E ORE AOC ALL
06B NC $+0D 2CD WNC GO 0F0 CON ALL

C D E

1C2 A=A-C OR 331 NC XO 04E C=0 ALL
042 AOC BR 11C ->47CC 130 LDI  S2X
ACR= 2 151 "HC XO 063 101 ee
ZCRCR 13 100 ->43M4 385 HC XO
SDC R=Rt1 ™C 11C ->47¢E1
276 C=C-1 XS 10C ->4317 ST=C X
SFI JNC 3-02 095 WC XQ 27C RCR 9
022 B=0 BR 10C ->4325 2C R= 7
33C RCR 1 24C TFSET 9 262 C80 OR
ICR 0 0F XL 8405 6B NC 3-13
098 C=6 @Rs¢+ 330 FETCH SIX 14D ?NC XO
171 NC 60 21A C=C4A HB  11C ->475
0A ->4 354 MIC R¢- 328 WRIT 12(b)

130 LPI SEX OE? JC &+iC 151 NC X
IFO 496 » 398 C=ST X 10C ->4354
JET UNC 8-04 158 MC ALL 241 NC XO

4 3 6

266 C=C-1 SIX 3A0 TNC RTN 004 4 OD
JFBJNC $01 130LDI Six OOF 15 O
3C8 Y 018 24 X 015 21
3CC 7KEY JEO RTN 02 2 B
F727 JC 3-02 09D ?NC XO 0c 12 L
130 LDI Si 11C ->4727 05 5 E
008 8 004 4 D 020 32
3c8 CLRKEY | 012 18 kK 005 5 E
JCC KEY 01 1 A O00 14 N
206 C-C-1 SIX OOF 15 O 014 20 1
JEBUNC 3-03 02 2 B 005 5 E
JEO RTN 0% 25 Y 112 2724 R
JICR= 1 10B 267 K  3JEO RIN
130 LDI SEX  3EO RIN 018 24 X
087 135 G6 081 ™NC XQ 01 1 A
JA EC R= 110 ->A720 0Cé6 198 F

c b E

004 4 D  28C ?FSET 7 JDB INC 3-05
00F 15 0 053 UNC %i0A 2C% 7NC XO
003 3 C 179 "NC XQ 118 ->46B2
019 25 Y 100 ->A3E 083 JNC $410
005 5 E  OFB UNC s+IF 23A C=C HM
10B 267 K 131 7NC X@ 158 ¥=C ALL
05D NC XO 10C ->A34C 11D ?NC_X0
10C ->4317 JA PAC R{- IIE 4747
130 LPI SIX 141 NC GO 198 C= ALL
027 3% 102 ->4050 330 FETCH S§X
249 NC XO 083 UNC  110C 106 A=C SIX
11C -:4792 330 FETCH SX JIC R= 1
095 7NC XQ J8A 7A$C  R<- ODO LDER- 3
10C -M325 03F JNC £107 328 WRIT 12(b)
24C ?FSET 9 21A C=C+A N 184 RSHFA SIX
037 JC 406 2F4 CHO XS 0A? AMC ER

ppc HP-41C ASSEMBLY LANGUAGE LISTINGS Number 2.

39C Q
270 RAM SLCY
106 A=C SX
038 READ O(T)

F

11C ->4790
130 NC XO
11C ->474F
34C 7FSET 12

?C RIN
2CC FSET 13
D7 J 2-26
201 7NC 60
102 ->4080
28C ESET 7
023 UNC 3404
179 NC XO
10C ->435¢E
033 WNC
2ED NC XQ
118 ->44RB

£406

P
d
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w
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44 BLOCK

0 i 2 3 4 3 é 7

331 NC XO 230 LDeR- 9 118 ->44C2 000 NOP 14D "NC XQ 113 ->4400 00C 12 L IAF JC 3435
11€ ->47CC ™C XO 18C 7FSET 11 020 XG->60 11C ->4753 201 NC 60 00F 15 0 226 C=C41 SIX
169 NC X0 108 ->42A6 18F JC $31 020 X2->60 328 WRIT 12(b) 102 ->4080 013 19 § 199 JX 3433
11C ->475A 091 7NC XQ 2CC 7FSET 13 2C9 NC XO 169 TNC XO 2ED NC XO 114 2726 T 226 C=C41 SX
275 ?NC XO 108 ->4224 0E7 JC  $+1C 118 ->44B2 11C ->473A 118 ->44BB 30B JNC 3-1F 18B JNC 3#l1
108 ->429D 236 C=C41 XS IC R= 4 083 UNC $410 241 ™NC X@ 368 NC  -13 280 DSPOFF 226 C=C#1 SUX
108 SETF 8 091 ?NC XQ 110 LDOR- 4 108 SETF 8 11C ->4790 081 NC XO 130 LBI SX 17F JC 342F
279 NC XQ 108 ->4224 050 LDeR- 1 299 TC Xa 13D HC XO 11C ->4720 001 1 A 266 C=C-1 SUX
104 ->A15E 261 °C XQ 330 LDéR- D 108 ->4206 11C -D474F 000 13 WH 1EF JC #43D 288 C=C-1 SX
091 7NC XQ 091 ->2498 0 LDER- A 091 7NC X0 JCC KEY 003 E 266 C=C-1 SIX 1Ff °C 60
108 ->4224 108 SETF 8 170 PUSH ADR 108 ->4224 10D 7C GO 000 13 NH IDF J $438 113 HAC
250 LDER- 9 243 INC 3-38 245 NC XO 27CRCR 9 103 ->4077 00F 15 0 266 C=C-1 SWIX 133 ~ oo
341 ?NC XO 091 NC XO 12C ->4B91 309 NC XO 18C FSET 11 012 18 R 017 JC $402 mx
104 ->4100 108 ->4224 0 PUSH 118 ->46C2 027 X 3104 019 Y 103 WNC $438 Ii Sui
091 NC XQ 2ICRCR 9 03C RCR 3 18C 7FSET 11  2CC FSET 13 020 32 IBF JL $137
108 ->4224 309 NC XO 060 POWOFF OBF JC #17 001 ?C 60 020 32 266 C=C-1 SIX in og

44 BLOCK

8 9 A B Cc D E F

128 JNC $425 O7B JNC $#OF 02B JNC $405 306 7A<C SIX 2BE 7C40 ALL 002 2 B 286 C=C-1 SIX 130 LDI SIX
226 C=C+1 SIX 261 7NC XO 130 LDI  S2X JAZ UNC $-0C 327 JL  $-1C OEE COB ALL 288 C=C-1 SX 18D 345 »
295 7NC 60 110 ->4498 001 1 A 356 ?AEC SIX 306 TACC SEX 264 C=C-1 SRX 286 C=C-1 SIX 10E A=C ALL
112 54445 266 C=C-1 SIX 106 A=C SIX 393 JNC $-0E 317 JC  $-1E 266 C=C-1 SIX 003 JNC $400 OE0 SLCT 0
035 °C Xx 380 NC RTN 346 7080 SIX 130 LDI SEX 386 7A4C SRX 28B NC 3-F 130LDI SX 39CR= 0
101 ->4015 130 LDI  S3X 295 7NC XO 002 2 B 303 UNC 3-20 326 CB SIX 0B 134 F  O0AO SLCT P
266 C=C-1 SIX 000 0 @ 110 ->44A5 006 AOC SIX ORE AOC ALL 27B UNC 2-31 23C RCR 2 04E C= ALL
IC5 7C XO JA "NC RTN 366 MIC SIX 266 C=C-1 SEX 346 7/80 SIX 10E AC ALL 130LDI SIX OICR= 3
115 ->45F1 271 NC XQ SEF JC 3-03 268 C=C-1 SIX 2(F JC  %-23 326 PA<B SIX OAC 76 L 120 P=
001 ?NC XO 110 ->449C 266 C80 SIX 363 UNC 3-14 166 A=Atl SIX 267 SC 3-34 27CRCR 9 187 X 1430
000 ->0000 226 C=C+1 SIX 3DB JNC 3-05 0A AOC S3X OBE B=A ALL 186 A=A+l SEX 330 FETCH SIX 3D4 R=R-1
266 C=C-1 SIX JEO RTN 306 TAC SEX 266 C=C-1 SIX 326 7A<B SEX 253 JNC 3-36 264 C=C-1 SIX 050 LDER- 1
095 ?NC XQ {BO POP ADR SCF JC 2-07 286 C=C-1 SEX 2(F JC 3-27 OCE C=B ALL 264 C=C-1 SIX 190 LDER- §
100 ->4015 1E0 GOTO ADR O4E C=0 ALL 286 C=C-1 SIX 2C4 B80 SIX OBE B=A ALL 003 WNC $100 350 LD8R- D
245 NC XQ 03B JNC 3407 286 C=C-1 SIX 33B UNC 3-19 2BB UNC 8-29 2C5 7B%0 SIX O4E C=0 ALL 050 LDER- 1
110 -:4491 266 C=C-1 SIX 3IB3 JNC 8-0A O04f C=0 ALL 130 LDI SIX 237 XC $-3A OAO SLCT P 366 AC SIX

45 BLOCK

0 1 2 3 4 5 6 7

14F JC $429 OBE B=A ALL 12C ->4BBO 098 C=6 @R,+ IEE C=CiC ALL 02B JNC 3405 JAF JL  3-0B IEE C=CiC ALL
27E C=C-1 MS JAé RSHFB S3X 10F A= ALL 13CRCR 8 0A7 JC std 25C R= 9 08 B=A ALL 323 NC 3-IC
27e C=C-1 NS 0Cé C= SIX OBE B= ALL 358 ST=C X OEE COB ALL ORO SLCT P 205 7NC XO 3B0 C=C AND A
003 JNC $400 266 C=C-1 S8X IEE C=C{C ALL OSE ACB ALL OE0 SLCT O R= 118 ->4681 JAE RSHFB ALL
394 R= 0 266 C=C-1 SIX 070 N=C ALL 198 C=M ALL R= 212 C=C+A P-0 094A 154 Z  1BE A=A-B ALL
127 JC $424 003 JNC #400 OCE C=B ALL IEE C=CiC ALL 13AA=AB NH 309 TNC GO 0A 164 $8 307 JC 3-20
3DC R=R#1 106 A=C SEX 1358 M=C ALL 36E 2A8C ALL 07B JNC $#0F 114 ->45C2 074 122 z 17CRCR 4
IC R=RH1 7C RCR 4 0BOC=N ALL 397 0 3-0E 14A AAC R¢- 25CR= 9 05a 9% Z 370 C=C OR A
394 R= 0 0ICR= 3 J8E 7A4C ALL 3ICR= 1 06F JC $400 2B2 C=C-1P-0 053A 90 Z 25CR= 9
003 UNC x00 112 A= P-0 003 JNC $400 398 C=ST X 036 B=0 XS 3C4 ST=0 0C 76 L  20A C=C+A R<-
120 7P=0 SFA LSHFA HN 338 ST=C X 10A A=C  R(- 18F A=<A-B ALL 258 I=ST 158 347 [ 2F JC 3-25
003 UNC 3400 2FC RCR 13 258 T=5T 124 A=A#B R<- 053 NC $404 398 C=ST X 06E AOB ALL 118A A=A-B R{-
23A C=C! M  3IDE RSHFC NS OEE COB ALL 298 ST=T 19C R= 11 1BAA=A-1 NH  3JSE 7A%C ALL 2CB JNC 3-27
10E AC ALL 372 ?A8C P-@ 1i1CR= 8 398 C=ST X 002A=0 OR ICA A=A-C R¢- 347 JC 3-18 15A A=AIC NM
04E C=0 ALL OSF JC  3#0B 038 G=C ©@Rst 36A 7A8C R¢- 29E C=0-C MS 3BF JC 3-09 B=A ALL 2BB NC $-29
386 RSHFA SIX 2C1 NC XO 04E C=0 ALL 357 JC  $-16 252 C=A-C P-0 ICE A-A-C ALL 2A0 SETDEC 07C RCR 4

45 BLOCK

8 9 A B c D t F

IEE C=C4C ALL 036 S54 & 10AA=C  R{- 114 ->45B2 2E5 C40 SIX O3C RCR 3 328 WRIT 12(b) 102 ->4080
7 JC $20 165 357 e 130 LDI SIX 3EO RIN 0DB JNC $41B 10A A<C  R<- 328 WRIT 12(b) 1B0 POP ADR
184 A=A-B R¢- QE ACB ALL OCS 197 E  2DS 7NC XO 260 SE 130 LDI  S3X 285 INC X@ 380 7C RTN
297 JC 3-28 JE ? ALL 36h 7A8C  R<- 114 ->45BS OF? NC X0 038 S56 8 11C ->4799 23a C=C+1 NM
CRCR 13 177X 0F7 JC  S$$1E 3EO RIN 10C ->433t 36h MIC R¢- ICA ST=0 170 PUSH ADR
1CE A=A-C ALL 358 ST=C X 6 A=0 SIX 2DD 7NC XQ 309 NC XO 027 CL 3104 JAC 7FSET 12 27A C=C-1 M
278 NC 3-31 20C ?FSET 2 3C4 ST= 114 ->45B7 118 ->46C2 2E0 DSPOFF 360 7C RTN 170 PUSH ADR
08E B=A ALL 003 JNC £100 398 C=ST X JE0 RTH ™C X0 060 PONOFF JCC 7KEY 20 X0->60
260 SETHEX 28C FSET 7 364 AIC R<- 1A0 A=B=C=0 118 ->44B2 000 NOP iDD 7C 60 226 C=C1 SX
205 7NC XO 14F JC $429 OCF JC 3419 12E A=AiB ALL JIC R= 241 NC X0 103 ->4077 360 7C RTN
118 ->4481 288 SETF 7 JAC 7FSET 12  14E A=A{C ALL 373 NC XO 1C ->4790 241 7NC XQ 003 JNC 3400
035 53 5 388 SETF 0 06F JC  $#0D JAE 7A$0 ALL 11C ->47DD 378 WC 3-11 11C ->4790 331 INC XO
077 119 w OBA CLRF 5 2BD NC XO 037 JC $406 3C8 CLRKEY 309 ?MC XO 2CC "FSET 13 11C ->47CC
OF0 240 » 304 CLRF 1 114 ->45AF 15C R= 3CC 7KEY 118 ->46C2 *C 09D NC XQ
OE? 231 ¢ JCR= 1 033 UNC 240A 350 LDER- D 058 JNC  340B 14D 7NC XO 113 ->4445 11C ->4727
071 113 ao 398 C=ST X 209 "NC XO 330 FETCH SIX 220 C=KEY KY  11C ->4753 MC 014 20 1
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6 BLOCK

0 1 2 3 4 S 6 7

012 18 R OC R= 5  O0BF J S411 OLBJNC $403 OAEAOC ALL OSCR= 4 010 16 P 290 LDeR- A
OOF 15 0  3D0 LDeR- F 16CT71 6 02B=0 @R 10EA=C AL 052C=0 P-0 120 288 235 WNC X0
010 16 P IDOLDER-F  O7B UNC S40F 188 SETF 11 022 B=0 @R 272 C=C-1 P-@ 241 NC XO 118 ->453D
020 32 IDOLDER-F  2AC?F1 7  OSEC=0 MS OEOSLCT @ OF2 COB P-0 11C ->4790 0Cé 198 F
OOF 15 0 OICR= 3  O4B $400 CR= 1 18C FSET 11 3CC "KEY Fl 241 a
109 265 1 JACI 0 12 1 236 C=C41 XS 130LDI SIX OCF JL $419 id *C 60 oF2 242 or
241 NC X0 ODB UNC $+1B OSB UNC 340B OAO SLCT P 140 320 @ 14D ™NC XQ 103 ->4077 FI 243
11C ->4790 32 71 2C 1 9 IDC R=Ril 204 C=C+A R<- 11C -)4753 18C FSET 11  1F4 S00 ¢

Th ow Bay I ARN NY AEA on er 02 33 RH 30) 92 deer 1104 SB TCX
04E C=0 ALL OBB JNC $417 OIF JC 307 3 WRITE Safh 309 NC x0 ™ iC 60 06 & F

lm MEE Jes EE de hE on Bw bE HWE Bo- v 1

300 LDOR- 06C 7F1 3C W112 ASC 2% CCH MS Of 102 ->4 1
300 LDBR- F 09F JC $413 OIF JC $403 028 NC $405 TH MS 012 18 R 20CR= 13 005 $ t
MC LIeR- FF OAC PFI 5S  2EC'F1 13 17EA=AH1 MS OFF JC &4iF OOF 15 0 1B8 SETF 11 104 260 OD

46 BLOCK

e 9 A B c D E F

313 UNC 3-1 330 FETCH S8X 23 C=CH1 M5 IF NC 3-02 120 288 150 LDER- 5 264 C=C-1 SIX OBO ->2CFO
180 FOP ADR 2C2 7B40 OR 013 UNC $402 3EO RIN 3E0 RTN 150 LDER- 5 3FB JNC 5-01 265 ™NC XO
UC R= 1 06 JC $405 288 SETF 7 260 DSPOFF 130 LDI  S8X 150 LDeR-S  3EO0 RTN 020 ->0899
IEE LSHFA ALL 368 WRIT 13(c) 23A C=C#1 MN 320 DSPT0B 010 16 P 1SOLDER-S 130 LDI S3X 3BD NC GO
IEE LSHFA ALL 23E C=CHL MS 1F6 C=C XS 2ED NC XO 270 RAM SLCT 1SOLDER-S 094 148 T OIE -D07EF
330 FETCH SEY 013 UNC $3402 1F6 C=C4C XS 118 -D46BB 130 LDI SX SO LDER-S  3DB JC $-05 ISD WNC XO
104 A=C  R{- 288 SETF 7 1F6 C=C4C XS 328 WRIT 12(b) OFD 253 )  3JEO RIN 130 LDI SIX 118 ->44D7
23a C=CH1 M4 23A C=Ct1 HM  1F6 C=C4C XS 328 WRIT 12(b) IFO PRPH SLCT 130LBI SIX 110 272 P 028 WRIT O(T)
FE 7CH40 XS IFS C=C4C XS IIB JNC 3-19 265 7NC XO 2E0 DSPOFF 010 16 P 3CI JUNC 3-08 048 WRIT 2(Y)
3 UNC 8-06 1F6 C=C4C XS 170 PUSH ADR 11C ->4799 320 DSPTO6 270 RAM SLCT 046 C0 SIX 268 WRIT 9(0)
170 PUSH ADR 1F§ C=CC XS 28C ?FSET 7 3E0 RTN JEO RTN 130 LDI  S8X 266 C=C-1 SWX 32C 7F1 1
0AE ACCC ALL 063 JNC  340C 360 ?C RIN 09D 7NC XQ 04E C= ML OFC 252 | JAF JX 8-0B 37 JC 3-02
SEQ RTN 330 FETCH S8X 130 LDI SIX 11C ->4727 # C=C-1 ALL JFO PRPH SLCT 130 LDI SEX 328 WRIT 12(b)
1R0 POF ADR 22 7B40 OR 020 32 004 4 1D R= 0 384 900

C
o
d

3E0 RIN 3E0 RIN
2CR= 2 02F JC 3405 368 WRIT 13(c) 001 1 A 150 LDeR- 5 130 LDI SEX 393 JNC 3-0E 000 NOP
nC R=RH1 368 WRIT 13(c) 23E C=C41 HS 002 2 B 150 LDER- 5 030 48 0  3C1 NC XO 000 NOP

47 BLOCK

0 1 2 3 4 d 6 7

000 NOF 341 NC XO 1B0 POP ADR  2ED ?HC XQ 130 LDI  S3X 104 CLRF 8 000 13 WM 13D NC XO
000 NOF 108 ->42D0 J30 FETCH SEX  10C ->43BB 285 645 E 244 CLRF 9 005 5S E124 X4%4F
000 NOP 341 NC XO 368 WRIT 13(c) 2£D NC XQ 2E0 DSPOFF JE0 RIN 10D 269 MH 13D "NC XO
000 NOF 108 ->42D0 234 C=C+1 HW 10C ->43BB 266 C=C-1 SIX 09D NC XO 3E0 RIN 124 ->494F
000 NOP 0B9 7NC XO 2X6 7H XS 025 INC XO JFB JNC 3-01 11C ->4727 000 NOP 320 NC XO
C00 NOP 12€ ->4r% JE3 NC 1-04 130 ->4C09 320 DSPTO6 020 32 000 NOP 128 ->4ACB
000 NOP 3DD NC XQ 1E0 GOTO ADR 000 NOP 3E0 RIN 0B 11 K 000 NOP 195 INC XO
000 NOP 120 ->48F7 1B0 POP ADR 000 NOP 09D TNC XO 00F 15 0 000 NOP 110 ->4445
000 NOP 0BD 7NC XQ 330 FETCH S8X 141 NC GO 11C ->4727 120 288 000 NOP 141 NC GO
000 NOP 124 492% 328 WRIT 12(b) 102 ->4050 020 32 JEO0 RTN 000 NOP 102 ->4050
000 NOP 30D NC GO 23A C=C41 HN  OF1 7NC 60 020 32 09D NC_X0 000 NOP 131 "NC GO
000 NOF 132 ->4CF7 2F6 7C40 XS 136 ->4D3C 020 32 11C ->4727 000 NOP 136 ->4Dp4C
000 NOP 35D NC GO 3E3 NC 8-04 141 ?NC GO 020 32 004 4 D 000 NOP 141 INC GO
000 NOP 13E -04FD? 1E0 GOTO ADR 102 ->4050 120 288 00F 15 0 000 NOP 102 ->4050
000 NOF 21D NC GO 000 NOF 141 7NC 60 JEO RTN 00D 13 MN 000 NOP 141 INC 60
000 NOF 132 ->4C87 000 NOP 102 ->4050 284 CLRF 7 020 32 000 NOP 102 ->4050

47 BLOCK

8 9 A R C D t f

190 NC X0 130 LDI SX 120 288 000 NOF 001 NC XO 05 5 E 0aC 172 » 020 32
104 4167 1 753 a  3EO RIN 000 NOP 120 ->4800 014 20 T I{BCRCR 13 013 19 §S
190 NC XQ 2BC RCR 7 NOP 000 NOF 001 7NC XO 120 288 130 LDI  S8X 02F 47 /
104 4167 2BC RCR 7 000 NOP 000 NOP 120 ->4800 JEO RIN OFF 255 1 004 4 D
001 7NC X0 000 MOP 000 NOP 000 NOP 10D ?NC XQ 09D ?NC XO 3C4 S1= 020 32
110 ->4400 000 NOP 000 NOP 000 NOP 120 ->4843 11C ->4727 258 1=81 120 288
ED NC XQ 266 C=C-1 S3X 000 NOP 000 NOP 109 INC XO 020 32 358 S§1=C_ X EQ RIN
114 -245FB 3DB RC  #-05 000 NOP 000 NOP 120 ->4842 014 20 T 28 STI 000 NOP
2F9 NC XQ 3E0 RTN 000 NOF 000 NOP 2A9 NC GO 013 19 § 274 C=C-1 MH 000 NOP
120 ->4BBE 09D 7NC X@ 000 NOP 000 NOP 102 -2404A 00S 5 E JI UNC 5-02 000 NOP
21D ?NC GO 11C --4727 000 NOP 000 NOP 289 NC GO 014 20 T 304 ST: 000 NOP
138 -24F97 020 32 000 NOP 000 NOP 102 ->40/4 120 288 258 T1=5T 000 NOP
141 NC GO 015 21 U 000 NOP 000 NOP 09D *NC X0 3E0 RTN 198 C= ALL 000 NOP
102 ->4050 010 16 P 000 NOP 000 NOP 11C ->4727 158 #-C ALL  3EO RIN 000 NOP
141 *NC GO 03 3 C 000 NOF 000 NOP 014 20 T  OAE C=0 ALL 09D 7NC XO 000 NOP
192 -»4050 020 32 000 NOP 000 NOF 013 19 & 130 LDI SIX 11C ->4727 000 NOP
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48 BLOCK

0

351 NC XO
11C ->47D4
23D NC XQ

130 LDI

48 BLOCK

8

241 INC XO
11C ->4790
3CC ?KEY
10D °C 60
103 ->4077
18C ?FSET 11
027 JC 404
2CC FSET 13
10D °C GO
123 ->4843
201 NC GO
102 ->4080
2ED NC XO
118 ->46BB
388 JNC
09D 7NC XQ

49 BLOCK

0

230 CCH M
081 7NC X@

Six

$-0F

348 WIT 13(c)
198 WRWRIT te
1
04E (=0 Sa
300 LDER- F
330 FETCH SIX
2E6 C40 SEX
077 JC $40
10C ?FSET 8
023 JNC 3104
130 LDI SX

49 BLOCK

8

049 ?NC GO
124 ->4A1A
262 C=C-1 GOR
1B8 READ 4(N)
1E2 C=CiC OR
1E2 C=C4C MR
1E2 C=C{C @R
1E2 C=CiC OR
37 JC 1-08
19C R= 11
0AE ACC ALL
130 LDI SIX
1IFF S511 &
10E A=C_ ALL
128 WRIT A(L)
OBE B=A ALL

PAGE 36

1 2 3 4 3 6 7

040 64 @  OAO SLCT P 350 TC RTN 12C Paul 328 WIT 12(b) 130 LDI SX 286 ?CH0 SIX
2F0 WRITE DATA 17E A=At1 NS  3CC 7KEY 353 MC 2-14 09D 7NC XQ 020 12 027 XX $104
05AC=0 M 3B JUNC $-0F 10D ?°C GO 0C8 SETF 10  11C ->4727 20 WRITE DATA OCC ?FSET 10
251 "NC XO 04E C= ALL 103 ->4077 331 NC XO 010 16 P 261 TC XO OCF C3419
120 ->4898 2F0 WRITE DATA 18C FSET 11  11C ->47CC 101 257 A 120 ->4898 0p NC $407

M=C ALL 18C 7FSET 11 OIF JC 3403 09B ?NC XQ Q4E C=0 ALL 18C TFSET 11  13A A=AtB
178 READ 5(M) OA7 JC 3414 2CC 7FSET 13 11C ->4727 {SC R= § 137 JC 3426 130 LDI SX
JICRCR 14D NC XO 2F XC 3-37 004 4 D 050 LDeR- 1 2A CC-1 H 010 16 P
1€6 C=CiC SIX 11C ->4753 201 7NC GO 0OF 13 0 21CR= 2 274 C=C-1 MH 2F0 WRITE DATA
16 C=C+C SIX 328 WRIT 12(b) 102 -> 0D 13 MH 110 LDER- 4 330 FETCH S3X 261 7NC XO
186 C=CiC SIX 328 WRIT 12(b) 23D ?NC XQ 120 288 10E A= AL 265 7C80 XS 120 ->4898
2F0 WRITE DATA 23D NC XQ =24 130 LDI SIX OSE B= ALL 013 UNC 3402 18C 7FSET 11
198 C=M ALL 120 ->488F 0EB WRIT 3(X) 031 49 1 iC R= § 0C8 SETF 10 087 JC 3410
0E0 SLCT @ 241 NC XQ 8 SETF OCC 7FSET 10 390 LDeR- E 23A C=C41 NH 14D 7NC XO
ISCR=  § 11C ->4790 244 CLRF 9 013 NC $H02 15A A=AHC NH  23A C=Ci1 MN  11C ->4753
162 A=At1 OR 34C 7FSET 12  1DS NC XO 226 C=CH1 SIX 29C R= 7 330 FETCH SIX 138 READ 4(L)

? A B Cc D t F

11C ->4727 330 FETCH SEX 146 A=AiC SIX JIBS ?NC XO 274 C=C-1 ¥ 103 ->4077 00F 15 0
020 32 2JA C=C+1 NM 326 M<B SIX 120 -)4BED 081 7NC XO 18C 7FSET 11 00D 13 HN
000 13 M146 A=AHC SIX OIF JC $303 O4E C=0 ALL 124 ->4920 OIF JC 3H03 020 32
00F 15 0 326 7A<B SIX 186 A=A-B SEX 1SC R= § 081 ™C XO 20C FSET 13 016 22 V
012 18 R OIF JC #403 166 A=Atl SIX 050 LDOR- | 11C ->4720 7 JC 3-26 012 18 R
020 32 186 A=A-B SIX J7AMC MN 2iCR= 2 020 3X2 201 "NC 60 113 25 §
120 288 166 A=At1 S8X JIF JC 3-1D 110 LDER- 4 020 32 102 ->4080 3E0 RT
3E0 RTN 330 FETCH SEX 1A A=A-1 SIX 10E AC ALL 020 32 xs ne Xo 04E C=0 ALL
006 A=0 SIX 23AC=CH1 NM  1AS A=A-1 SEX OBE B=A ALL O0F 15 0 118 ->44BB {IC R= 4
330 FETCH SIX 146 A=AtC SX OIF JC $403 IC R= 6 0B 11 K 328 WRIT 12(b) 26 C=C-1 R<-
2A C=CHL MN 326 7A<B SIX 022 B=0 OR 110 LDeR- 4 020 32 385 NC XQ 274 C=C-1 N
146 A=A4C SEX OIF JC $303 188 SETF 11 IGA AAC MH 120 268 120 ->48ED 390 LDeR- E
326 7<B SEX 186 A=A-B SIX JOC R=Rtl 251 NC XO 241 NC XQ 383 JNC 3-10 330 FETCH SiX
OIF JC $103 146 A=A+1 SIX 3JEO RIN =)4 11C ->4790 09D INC X0 2F6 C80 XS
186 A=A-B SIX 330 FETCH SIX 331 NC XO 18C ?FSET 11  3CC PKEY 11C ->4727 013 NC 8402
166 A=At1 SIX 23AC=C+1 NM  11C ->47(C 0C7 LC s418 1DD ?C 60 004 4 D 108 SETF 8

1 2 3 4 J 6 7

030 48 0  0A1 ?NC XO 120 ->488F 358 WRIT 13(c) 108 ->4206 285 NC 60 280 DSPOFF
01B JNC $403 124 ->4928 0EB WRIT 3(X) IC R= 4 04E C0 ALL 124 ->4AAD 18C 7FSET 11
130 LDI  S&x 130 Lo Su 0E6 COB SIX 222 C=Ct1 OR IFO PRPH SLCT OAE AOC ALL 077 JC SHOE
020 32 0 130 LDI SEX 330 FETCH SIX JC R= 0 222 C=C+1 @R 171 7NC XO
368 WRIT 13(c) 348 wit 13(c) 0B0 176 0 348 WRIT 13(c) 130 LDI SX JNC 3-08 130 ->4CSC
368 WRIT 13(c) 0A1 7NC XQ 368 WRIT 13(c) OC6C=B SIX 010 16 P  2B9 ™NC XO 2E0 DSPOFF
368 WRIT 13(c) 124 ->4928 04E C=0 ALL 348 WRIT 13(c) 270 RAM  SLCT 12C ->4BAE 18C ?FSET 11
368 WRIT 13(c) 3EO RIN QC R= 5 130 LDI © SEX 2F0 WRITE DATA 10E A=C ALL O4F x $409
368 WIT 13(c) 27a C=C-1 MB  26A C=C-1 R<- 0B2 178 2 222 C=C{f @R 028 WRIT O(T) JIC R 0
02B JNC $405 330 FETCH 52X 27A C=C-1 MN 368 WRIT 13(c) 3EB JNC $-03 068 WRIT 1(Z) 268 WRIT (m
046 C=0 SEX 348 WRIT 13(c) 330 FETCH SX 222 C=Ci#1 @R 130 LDI SIX OA8 WRIT 2(Y) 042 C=0 @R
26A C=C-1 R<- 27a C=C-1 MH 368 WRIT 13(c) JIO FETCH SIX 010 16 P JC R= | 1B8 READ &(N)
081 °C XO 330 FETCH SX 0C46 C=B SIX 348 WRIT 13(c) 10E A=C 150 LDR- 5 {£2 C=CiC OR
125 ->4920 368 WRIT 13(c) 348 WRIT 13(c) 201 TNC GO 270 RAN SLCT 2F0 WRITE DATA 1E2 C=CiC ®R
201 NC GO JEQ RTN 130 LI S3X 102 ->4080 038 READ O(T) 171 NC XO 1E2 C=C WR
102 ->4080 23D NC XO 0B1 177 1 299 "NC XO J6E AIC ALL 130 ->4CSC {E2 C=C{C OR

9 A B c D t F

205 7NC XQ 19CR= 11 10EA=C ALL O09CR= 5 06% *C GO 0AE C=0 ALL 157 JC  st2A
118 ->4481 30D NC XO 266 C=C-1 SIX 050 LDeR- 1 12B ->4A1A OF8 READ 3(X) OAE AOC ALL
OF 31 _ 128 -X4AC3 3A3 WRIT 14(d) 3D0 LDER- F 0AE AOC ALL 384A 7A8C  R<- 130 LBI  S&X
OF1 241 a  1AB WRIT &(N) 3BB READ 14(d) 390 LD@R- E 266 C=C-1 S3X IBF JC 8437 067 103 ¢
OFF 255 1  1A8 WRIT &(N) 21CR= 2 10EA=C ALL 10EA=C ALL 3JICR= 1 108 A=C ALL
00F 31 _ OME C=0 ALL 30D ?NC XQ 19C R= 11 148 WRIT 5(M) 378 READ 13(c) 328 WRIT 12(b)
OFf 241 a  2F0 WRITE DATA 128 ->4AC3 04E C=0 ALL 1488 WRIT S(M) 384A PAC R(- 1E8 WRIT 7(0)
IFF 511 1 138 READ 4(L) 3%CR= 0 138 READ 4(L) O4E C=0 ALL 15F JC #33 228 WRIT B(P)
10E A=C ALL 30D 7NC XQ 278 READ 9¢Q) 30D 7NC XQ OF8 READ J(X) OQ4E C=0 ALL 226 C=C#t SIX
OCE C=B ALL 128 ->4AC3 1E2 C=C#C BR 128 -)4AC3 I9CR= 11 ICR 0 10€ A= ALL
380 C=C AND A 138 READ A(L) 1E2 C=C{#C OR 278 READ 9(@) 35A ASC R¢- 2BS READ 10(4) 0OE8 WIT 3I(X)
0B8E B=A ALL 30D 7NC XQ 1IE2 C=C eR JC R= 0 {FF JC B43F 362 7A%C ER  OFB READ 3(X)
10 A=C ALL 128 ->4ACJ 1E2 C=C4C @R 1E2 C=CiC OR 348 WRIT 13(c) 177 JC $42 OE8 WRIT 3(X)
138 READ 4(L) JEB WRIT 15(e) 21F JC  ¢-3D 1E2 C-C4C OR 2A8 MRIT 10(4) OAE C=0 ALL OF8 READ 3(X)
128 WRIT 4(L) 3F8 READ 15(e) 1B8 READ &(N) 1E2 C-C#C @R 2E8 WRIT 11(a) 28 READ 11(a) 19C R= 11
138 READ A(L) OAE ACC ALL ONE AC ALL 1E2 C=C4C BR  1A8 WRIT &(N) 362 7A8C ER 346A 7A#C R<-
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4A BLOCK

0 1 2 3 4 3

007 JC  Si1A 352 7AIC @R OOD 7NC XO 3B8 READ 14(d) OQ2F 47 / 09D NC XO
0E8 WRIT 3(X) OQ4F JC $109 108 ->4203 J6E MIC ALL 016 22 VV  11C ->4727
128 WRIT A(L) 3B8 READ 14(d) OBO C=N ALL ODI UNC $414 009 9 I 016 22 V
1h A=A-1 SIX OAE C=0 ALL 10E A=C ALL 046C=0 SIX 012 18 R 012 18 R
JC R= 1 378 READ 13(c) 046 C=0 SIX 098 CG @R,t 104 260 B 004 4
338 READ 12(b} 266 C-C-1 SIX 058 6=C @Rs+ 222 C=Ct1 @R 375 ”NC XO 020 32
36h PA8C  RI- JICR= 1 270 RAN SLCT 37B NC 3-11 11C ->47DD 010 16 P
09F JC $4 356A 7A8C R{- 038 READ O(T) 309 7NC XO 241 NC X0 013 19 S
04 C=0 ALL 1AD ?NC GO J6E AC ALL 118 ->46C2 11C ->47%90 0 9 1
JCR= 0 120 -24A6B 118 NC 3423 28D ™NC X 3CC KEY 104 260 D
238 READ 8(P) OF9 NC XO 138 READ 4(L) 118 iedh 3DB JNC 3-05 375 NC XQ
362 AC BR 10C -»433E J4E TAC ALL 09D TNC XO 0DB NC 3+iB 11C ->47DD
077 JC S40E O4E C=0 ALL 103 JMC 3120 11C ->4727 309 ?NC XQ 130 LDI SX
048 C=0 ALL 2F0 WRITE DATA 238 READ B(F) 015 21 U 118 ->44C2 215
0A8 WRIT 2(Y) OAB WRIT 2(Y) J5E 7A8C ALL 010 1&6 P  2ED 7MC XQ 249 NC Xa
IFR READ 7(0) 3FO PRFH SLCT OEB UNC #410 003 J C 118 ->44BB 11C ->4792

4A BLOCK

8 9 A B c D

0C6 C=B SX 150 LDeR- 5 JAC 7FSET 12 118 ->46C2 SEB JNC 3-03 Q04E C=0 ALL
045 “NC XQ JIE A=C MS 360 ?C RIN 2ED 7NC XQ 199 NC 60 CR: 13
120 -»4B11 130 LDI  S8X 18C ?FSET 11 118 ->44BB 124 ->4Ab6 110 LDER- 4
04E C=0 ALL 328 B06 & 201 °C 60 09D NC x0 06E AOB ALL OFE COB NS
JFC WRITE DATA 045 ?NC XO 103 ->4080 11C ->4727 BO C=C AMDA 2iCR= 2
205 NC XQ 12C ->4Bi! 10C ?FSET 8 013 19 S 06 ACB ALL 2D0 LDCR- B
118 -4481 IBE A=A-1 MS IC? °C GO 0F 47 /  J6A IC R<- 01D 7NC XO
093 147 S OIF JC $403 103 ->4072 004 4 D 340 NC RIN 12C ->4B0?
20 32 JB8 READ 14(d) 2CC 7FSET 13 020 32 020 X0->GO 0B0 C=N ALL
020 32 3CB JHC ¢-07 13D °C GO 05 5 E 069 ?NC GO 236 C=C41 XS
020 12 0AE C=0 ALL 127 -M94F 000 13 NH 124 ->4A1A JEI UNC 3-04
020 32 028 WRIT O(T) 141 ?NC GO 00F 15 0 2iCR= 2 205 "NC XQ
120 28 088 WRIT 1(2) 102 ->4050 113 275 § 310 LDeR- C 118 ->44681
OES WRIT 3(X) 0Cé C= X OFF ?NC XO 375 MC XO 250 LDER- 9 Cb 205 ¢
0ES WRIT 3(X) 045 NC XO 10C ->433t 11C ->470D 290 LD9R- A OF 239 o
0c R= 13 12C -»4Bi1 309 7NC XQ JCC 7KEY 06 COB SIX 001 1 A

4F BLOCK

0 1 2 3 4 9

1? °C GO 3E0 RTN 06F JC $#0D 291 7NC XQ 060 POMOFF 118 ->46C2
107-4072 06 ACC SIX QIC RCR 3 12C ->4BAA 000 NOP 18C 7?FSET 11
oCC 7FSET 13 130 LBI SIX 346A PASC R{- 046 C=0 SIX 020 X@->GO 0AF JC 3415
20 ?C GO 087 135 6  02B UNC 8405 IFO PRPH SLCT 2C9 7NC XO 14D MC X0
120 ->4ACE 06 ATCC SIX 158 M=C ALL 299 NC XO 118 ->44B2 11C ->4733
141 ?NC GO JC R= 1 108 SETF 8 108 ->42A4 188 SETF 11 328 WRIT 12(b)
102 ->4050 3CC ?KEY 3C8 CLRKEY 00D NC XO 048 SETF 4 291 NC XO
OIE C=k_ MS 0A3 JNC_ $414 O1B JNC $403 108 ->4203 08B JNC  %+11 12C ->4BAd
368 WRIT 13(c) 220 C=KEY KY  OF9 NC X 309 7NC X0 320 DSPT06 241 NC X0
226 C=C41 SIX 266 C=C-1 SIX 10C ->433t 118 ->46C2 275 ™C XQ 11C ->4790
23E C=C#1 NS O09F JC $413 RCR 291 NC XQ 108 ->429D 13D NC X0
JER UNC 8-03 266 C=C-1 Six 286 C=C-1 SIX 120 ->4B9M4 299 INC XO 110 ->474F
070 N=C ALL 08F JC  3i11 JNC 8-16 170 PUSH ADR 108 ->42R6 JAC ?FSET 12
0C¢& C=k SIX 246 C=C-1 SIX 3EO RIN Q3C RCR 3 065 ?NC X0 360 7C RTN
245 NC X0 07F JC 3iOF 331 7NC XQ OF 7MC XO 108 ->4219 3CC KEY
12C -»4B11 266 C=C-1 SIX 11C ->47CC 10C ->433t 309 ?NC x0 10D °C 60

4% BLOCK

8 9 A B C D

24C 7FSET 9 JEO RTN 309 NC XO 205 7NC XO 00F 15 0 000 NOP
047 JC ¥+08 309 ?NC XO 114 ->45C2 118 ->4481 014 20 T 000 NOP
281 "NC XQ 118 ->448C2 18D NC GO 0A 165 IT 005 5 E 000 NOP
11C -54720 2E0 DSFOFF 102 ->4063 0AS 165 2 003 3 C 000 NOP
220 12 0ICR= 3 09D ?NC XQ 0RS 165 I 014 20 T 000 NOP
202 2 kB 110 LDER- 4 11C ->4727 0AS 185 I 005 5 E000 NOP
001 1 A 130LDI SIX 019 25 Y OAS 185 I 204 S516 D 000 NOP
104 260 D 1AA 426 3 002 2 B O0AS 145 1  IDD NC XO 000 NOP
JEO RIN IBCRCR 11 004 4 D IAS 421 2 OAC --2BF7 000 NOP
081 NC XQ JEO RTN 00 14 N  IEO RIN 149 7NC X0Q 000 NOP
11C ->-4720 309 7NC X0 001 1 A  18C ?7FSET 11 024 ->09352 000 NOF
00 32 118 ->45C2 014 20 T  3A0 ?NC RIN 380 NC XQ 000 NOP
00C 12 L  2EQ DSPOFF 113 275 SED NC XO 058 -~1508 000 NOP
OF 15 0 020 Xx0--GO 3E0 RN 118 ->44EF IAS ?NC GO 000 NOF
NI 19 § 060 POYOFF J02 NC X0 010 18 PP 11A -44E9 000 NOP
114 226 1 000 NOF 118 -24¢(2 012 18 R 000 NOF 000 NOF

PPC HP=-41C ASSEMBLY LANGUAGE LISTINGS Number 2.

6

375 WC XQ
11C ->47DD
241 NC X0
11C ->4790
3CC KEY
3AB NC $-0R
0C8 SETF 10

309 7NC XQ
118 ->44C2
205 ™NC XO
118 ->4481
OFA 250 =z

228 WRIT 8(P)
276 C=C-1 XS
3F3 INC 3-02
29C R= 7
030 LDeR- |
204 R= 13
JF3 NC 3-02
0AB WRIT 2(Y)

é

103 ->4077
18C 7FSET {1
OIF JC $403
2CC 7FSET 13
237 KC 3-34
201 7NC GO
102 --4080
1AD 7NC XO
12C ->4B4B
048 SETF 4
373 MC 3-12
248 SETF 9
081 7NC XQ

m
m

23
83
83
83
83
83
88
88

EE
EE
EE
E
EE

E
E
E
E
L
E

7

FA 250
OFA 250
OFA 250
OFA 250
IFA 506
0E8 WRIT 3(X)
0E8 WRIT 3(X)
IC RCR 1
IC R= 1
3D0 LDER- F
2F0 WRITE DATA
AC R= 2
310 LDeR- C
250 LDeR- 9
290 LDER- A
0Eé COB

N
N
N
N
N

51x

F

0Cé C=B
045 NC X0
12C ->4B11
JC R= |
010 LDER- 0
050 LDeR- 1
268 WRIT 9D)
276 C=C-1 XS

3-02
130 LDI

SIX

1X
008 8 HM
01D NC XQ
12C ->4B07
04 C=0 ALL
0A8 WRIT 2(Y)
10C ?FSET 8

7

00D 13 H
120 288
2CR= 13
330 LDeR-
01B JNC $103
2DC R= 13
310 LDER- C
235 INC X0
118 ~>448D
OF0 240
OF1 241
0F2 242
0F3 243
OF4 204
0C3 195
1C4 452 D

O
N

I
Q

0

000 NOP
000 NOP

PAGE 37



AC BLOCK

0

09D 7NC XQ
11C ->4727
020 32
010 16
00 9
005 3%
oC 12
113 275
3E0 RIN
391 NC x0
11C ->47D4
001 ?NC XQ
130 ->4C00
241 7NC xa
11C M4790
046 C=0

aC BLOCK

8

366 TAC
JA0 NC KTN
188 SETF |
aCR 9

5 RTN
001 ?C XO
081 ->2000
11C R=
00D
009
00E
020
004
005
002

40

4D BLOCK

8

20 7F1 1
02B NC 8
164 A=At#l SIX
JET NC %
2AS NC GO
134 -»4EA9
01E A=0
0BE B=A
2E? NC XQ

118 ->44EF
013 19
019 14
M04 4

PAGE 38

w
r
r
m
M
m
m
o

a
w

D
M
O

e
e
X

SiX

SIX

{

—
4
e
N
M
M

T
O
D

O
V
O

$05
~04

HS
ALL

1 2 3

JFQ PRPH SLCT 010 LDER- 0 088 SETF 3
299 NC XQ 200 LDeR- B 04E C=0 ALL
108 ->4274 170 PUSH ADR 0A8 WRIT 2(Y)
00D ?NC XO 245 NC XO 2F0 WRITE DATA
108 ->4203 12C ->4891 0A3 JMC Std
289 NC XQ 170 PUSH ADR 275 7NC XQ
12C ->4BAE 03C RCR 3 108 ->429D
028 WRIT O(T) OF% 7NC XQ 299 NC XO
048 WRIT 1(Z) 10C ->A3IE 108 ->4284
0A8 WRIT 2(Y) 040 PONOFF 085 NC XQ
ICR= 1 000 NOP 108 ->4219

150 LDER- 3 020 x@->60 171 NC X0
20 WRITE DATA 020 X@->GO 130 ->4CSC
I15CR= 4 2C9 NC XO 04E C=0 ALL
110 LDeR- 4 118 ->46B2 0A8 WRIT 2(Y)
010 LDER- 0 188 SETF 11  2F0 WRITE DATA

9 A B

00F 15 0 158 HC ALL 241 7NC XO
015 21 U O04EC=0 ALL 11C ->4790
00E 14 N 130 LDI SEX 13D 7MC XQ
003 3 C 060 96 IC D474
105 281 E ™C XO 2CC 7FSET 13
05D 7NC XO 11C ->47td 29 3-2t
10C ->4317 358 ST=C X 201 MC GO
341 NC X0 27C RR 9 102 ->4080
130 ->4CDO 2C R= 7 28C FSET 7
24C FSET 9 222 CH OR 023 JNC 3404
0F JC 305 36B JNC 8-13 179 NC XO
330 FETCH SiX 14D ?NC XO 10C ->435E
21A C=CtA ¥  11C ->4753 033 INC 306
346A 7AEC  R(- 328 WRIT 12(b) 2ED 7NC XQ
007 JC  3+l1A 151 7NC XO 118 ->44BB
398 C=5T X 10C ->4354 328 WRIT 12(b)

1 2 3

014 20 T OESCCB SIX 010 16 P
05 5 E 184A CLRF 11 010 18 P
013 1? § 261 ™C XQ 05 5 E
014 20 T 120 -»4898 04 4D
220 544 18C "FSET 11 020 32
130 LPI Six 311 *C 60 03 3 C
020 32 13F -X4FCA 001 A
2F0 WRITE DATA 044 C= SIX 012 R
04t C= ALL FQ WRITE DATA 204 S516 D
IC R= & 265 INC x0 108 SETF 8
390 LDER- E 13C ->4F99 SETF 10
I5CR=  § 38D ?NC XO 11B JNC 3423
10E A=C ALL 118 ->44EF 38D NC XO
162 A=At1 BR 003 3 C 118 -DA4EF
2C R= 2 0C 12 L 003 3
110 LDeR- 4 0 9 I 012 18 R

9 A B

03 481 = 02EB=0 ALL 3DD NC XO
20 544 046 C=0 SIX OAC ->2BF7
3AL NC XQ 2E8 WRIT 11(3) 30S "NC XQ
014 ->05EB 32 7f1 | 118 -D46F5
JB8 READ 14(d) 193 NC 3432 24C 7FSET 9
130 LDI Six 226 C=C+1 SIX 205 ?C 60
020 32 SEI JNC 3-04 13F ->4F81
JEB WRIT 15(e) 3BD 7NC XQ 279 NC 60
279 NC GO 118 -MEEF 134 -MEFE
134 ->4E9E 00E 14 N  3BD ?NC XO
38D 7NC XQ 00F 13 0 118 -DA4EF
118 ->44E3 020 132 013 19 §S
028 WRIT OT) 004 4 D 010 18 P
OEB WRIT 3(X) 001 1 A 004 4 1D
00E A=0 ALL 014 20 T 020 32
IBE A=A-1 MS 201 513 A 014 20 7

4

18C FSET 11
0BF JX $417
14D TNC XQ
11C ->4753
328 WRIT 12(b)
328 WRIT 12(b)
001 7NC XO

JAC 7FSET 12
360 xgn
3CC WE
141 7 "s0

c

151 NC XQ
10C ->4354
341 MC XQ

36h $C R¢-
BF JL 3-05
101 INC XQ
11C ->4740
21C ?FSET 9
3BB NC 3-09
130 7NC_X0
11C ->474F
141 ?NC 60
102 ->4050

108 SETF 8
083 JNC 1410
3BD ?NC XQ
118 ->44EF
03 3 C
012 18 R

2
383 UNC
226 C=Ctl
226 C=Ct!
228 C=CH1
226 C=Ct1
226 C=Ctl
226 C=Ci1
224 C=Ctl
228 C=Ct1 SIX

3-10

3 6 7

103 ->4050 038 READ O(T) 1E2 C=CiC ®R
18C FSET 11 19C R= 11  03B NC $407
027 JC 3404 5A 7A4C R(- JP4 R=R-1
20C FSET 13 OFF JC $HIF 1E2 C=CiC @f
025 C GO 04€ C=0 ALL 1E2 C=CiC OR
133 ->4C09 078 READ 1(Z) 1E2 C=C4C ER
201 NC GO J6A TAC R<- 1E2 C=CiC ®R
102 ->4080 ODF JC  t41B JAB UNC  ¢-0B
130 INC XQ 04E C=0 ALL 204 7R= 13
12€ ->4B6B 0B8 READ 2(Y) 04B MXC 310?
088 SETF 35 AC R= 13 RSHFA ALL
36B NC 3-13 010 LDER- 0 JICR= 1
289 NC XO 304 R=R-{ 150 LDeR- 5
12C ->4BAE 1E2 C=C#C BR JIC R= 1
JIC RCR 1 12 C=CiC RR 102A=C ®R
10E A=C ALL 1E2 C=CiC ®R 178 READ S5(M)

D E F

284 CLRF 7 104 CLRF 8 130 LBI SX
244 CLRF 9 CC KEY 0c 12 L
381 INC XQ OIF JC 3403 288 C=C-1 SIX
130 ->ACED 108 SETF JFB JNC 3-01
QICRCR 3 JEB JNC 3-03 JC3 CLRKEY
IC R= 0 C=KEY 3CC KEY
008 COG Shot 0IC RCR 3 SEO RTN
31C R= 106 A=C SIX 3BD THC XO
354 7A¥C ne RCR 11 118 ->44EF
02F CL #405 130LDI SX 003 3 OC
10C 7FSET 8 068 104 h 012 18 R
013 JNC 3402 286 C=C-1 SIX 020 32
248 SETF 9 FB JUNC 3-01 054 81 @
288 SETF 7 3C8 CLRKE 020 32
2IC RCR 2 3CC KEY 041 4&5 A
3E0 RIN ¥7 XX $02 020 32

J 6 7

020 32 13C ->4FCD 03 19 §
02 2 B 0EA0 AL 017 23
01 21 U 184 CLRF 11 014 20 7
006 & F 368 WRIT {3(c) 003 3 C
020 32 046 C=0 SIX 208 520 H
014 20 T  1EB WRIT 7(0) 2E1 ?NC 60
0 5 E JX| 13E ->4FB8
013 19 S 087 JC 3410 144 A=Atl SIX
014 T 226 C=C#1 SIX 148 WRIT S(M)
20 S544 SEI NC 3-04 JC TP] 1
04 CLRF 8 328 WRIT 12(b) 013 NC 3402

OCA CLRF 10  3BD 7NC XO 188 SETF 11
63 NC X0 118 ->44EF 10C ?FSET 8

13C ->4F99 008 8 H OEB JNC $41D
244 CLRF 9 004 4 D023 NC 3404
335 NC X0 020 32 268 WRIT 9D)

D E F

226 C=C#1 SIX 32C I 1 2E8 WRIT 11(3)
226 C=C+1 SEX 203 WNC &-28 J2C 7F1 |
226 C=C+l SIX 254 C=C-1 SIX 263 JNC 3-24
000 NOP JE3 NC 3-04 2£B WRIT 11(3)
121 NC GO 2E8 WRIT 11(3) J2C 7F1 1
134 ->4E48 32C 7F1 203 HC 2-28
038 READ Q(T) 383 JMC 3-14 2€8 WRIT 11(3)
130 LDI SIX 2EB WRIT 1i(a) 32C 7f1 1
Ne 25 vy JCI 1 AI WNC 3-.
106 A=C_ SIX J43 NC 83-18 2E8 WRIT 1i(a)
2E8 HRIT 11(3) 2E8 RIT 11(3) J32C 7F1 1
32C 1} 32 Fl 1 283 RC 8-30
JF7 JC 3-02 323 JMC 3-1C 2E8 WRIT 11(3)
038 READ 0(T) 2E8 WRIT 11(3) 32€ 71 1
0A AMC SIX 32C FI 1 263 NC 3-34
2E8 WRIT {1(a) 303 UNC 8-20 2EB WRIT 11(3)

PPC HP-41C ASSEMBLY LANGUAGE LISTINGS Number 2.



4€ BLOCK

0

J I 1
243 INC
2E8 WRIT 11)
32C F]
223 INC 3
2E8 WRIT 11(3)
J20 FI |
1ER UNC 243D
ES iY11(3)

1CB INC 139
28 WRIT 11(3)

$435
2E8 WRIT 11(3)
32€C FI 1

AE BLOCK

8

1C5 A=A-C SIX
04E C=0 ALL
0C6 CB SX
1C6 A=A-C SBX
01F JC 3403
23A C=C41 M
JEB INC 3-03
03C RCR 3
108 A=C ALL
3A1 7NC X0
014 ->05E8
JRD "NC X0
01C -M7EF
2 37 1
220 M4
24C 7FSET 9

AF BLOCK

0

3D5 NC XO
118 ->A6F5
24C FSET 9
JS ?C GO
13b ->-4EBD
244 CLRF 9
IBD ?NC XO
118 --46EF
013 19
001 1
0p 13
0 5
020
003 1
001 1
n12 18

4F BLOCK

n
>

M
m
M
x
>
>
w

(
=

Pr
y

r
o

o
n

-
]

>
M
>
o

B
o

{

188 JNC $431
3-18 2x8 WIWRIT fits)

16B oe 2420
2E8 WRIT 11(3)
320 Fl 1
14B NC 3429
2E8 WRIT 11(3)
32C Fl 1
12B NC $425
2E8 WRIT 11(a)
320 Fl i
108 NC $421
2E8 WRIT 11(3)
320 Fl 1
0EB JNC 41D

047 X
IBD NC XO
01C ->07EF
013 19 S
0C 12 L

0
V

3408

00F 15
217 335
03B NC 1407
3BD NC XO
01C ->07EF
006 & F
01 1 A
03 19S
214 332 1
30D ?NC XQ
0AC ->2BF7

1

204 516 D
3DD NC XO
0AC ->2BF7
335 NC X0
13C ->4FCD
368 WRIT 13(c)
130 LDI SX
020 32
0Es COB SX
006 A=0 SX
1E8 WRIT 7(0)
320 71 1
02 JC $405
166 A=At1 SIX
JET UNC 2-04
1A9 ?NC 60

004 4
020 32
014 20
005 5
013 19
214 532
265 NC )0
13C -54F99
358 JNC
35D "NC XO
118 ->44D7
028 WRIT 0O(T)
32D NC XQ

—
M
y

-

2-15

2

2E8 WRIT 11(a)
3320 71 1

OCB JNC 3419
2E8 WRIT 11(3)
J2C 1 1
0AB JNC 3415
2£8 WRIT 11(a)
32C 1 1
08B JNC 3411
3BD 7NC XQ
118 ->46EF
013 19
010 16
00 4

32
20 -

_
o
w

A

35D ?NC XO
118 ->46D7
0A8 WRIT 2(Y)
046 C=0 SX
268 WRIT 9(@)
32 1 1
083 JNC 3110
226 C=C+1 S¥X
SEI NC 3-04
328 WRIT 12(b)
3BD 7NC X0
118 ->AGEF
03 3

020 32
012 19 §

2
‘

136 ->4D4A
38D ?NC XQ
118 ->46E3
028 WRIT 0(T)
32D NC XQ

10E A=C_ ALL
0E8 WRIT 3(X)
046 C=0  S&X
2E8 WRIT 11(3)
320 Fl |
028 NC $405
226 C=C+1 SIX

3 1-04
29D 7NC GO

A

10A A=C R<¢-
2BC RCR 7
2F0 WRITE DATA
2F0 WRITE DATA
2F0 WRITE DATA

ALL
on
R¢-
3409
ALL
0(T)
R¢-
$05
ALL
oT)
R<-

0
J6A 7ASC
02F JC
04E C=0
038 READ
J6A AC

— 0

E
o

r
-
u
v
O
o

328 WRIT 12(b)
OCC FSET 10
179 "NC 60
136 ->4D5E
JAS NC XO
ii AEs

CLR244 CLRF
3BD NC 0
118 ->ASEF
02 2 B

3

136 ->4DA7
038 READ O(T)
36h AIC R<-

118 AES

3S

M
O
N
D
E

3R0 ?NC RTN
JAS NC X0
118 ->44E9
3BD NC X@
118 ->A4EF
003 3 C
012 18 R
203 515 C
JBD ?NC X0
01C ->07EF
020 32
002 2 B
wr 1 A
204 516 D
30D ?NC XO
DAC -2FF7

A 5 6

226C=C+1 SIX 005 5 E 020 32
226 C=C41 SIX 306 "AKC SIX O15 20 U
226 C=C+1 SIX O13 NC #402 OOE 14 WN
226 C=Ct] SIX 246 SETF 9 013 19 §
226 C=CH1 SIX 126 A=A%B S8X O14 20 T
000 NOP 086 B=A SIX 001 1 A
320 C60 IBEA=A-1 MS 002 2 B
135 ->ADC8 ISD MC ED  00C 12 L
106 A<C SIX 136 ->4DD7 205 S17 E
038 READ O(T) 24C FSET 9 149 TNC XO
130 LDI SIX O0AB JNC $415 024 -)0952
012 18 R IBD WC XQ 34D WC XO
306 ACC SIX 118 -DA6EF 058 ->14DB
017 XC #402 013 19 § 7"
U8 SETF 9 010 16 P 118 -DA4E9
13010 StX 004 4 D 3D WNC XO

c D E

00C 12 L 10EAC ALL 03B JNC $407
000 1 A 2F0 WRITE DATA 028 WRIT O(T)
00E 14 N  2F0 WRITE DATA 2F1 7NC XO
0B 11 K  2F0 WRITE DATA 12C ->4BBC
020 32 058 WRIT 1(2) 3D5 MC XO
003 3 C 368 WRIT 13(c) 118 -DASFS
000 1 A 0A6C=0 SX 2BB NC 3-29
012 18 R {EB WRIT 7(0) 379 NC XO
20 S16 D JCI 1 118 -XA6DE
MDW XN OF X $405 048 WIT 1(D)
0AC ->2BF7 226 C=CH SIX 399 7NC XO
335 MC XQ EI JMC 8-04 118 -DAGES
13C ->4FCD 149 TNC GO 048 WRIT 1(2)
028 WRIT O(T) 135 ->ADSA 130 LDI Six
DAC XQ 148 WRIT SM) OOF 15 0
118 ->46CB 32 71 1 268 WRIT 11(a)

A 5 6

000 1 A 226 CCH SIX 014 20 I
004 4 D EI MC 8-04 OF 47 /
020 32 268 MC 3-23 012 18 R
005 5 E 038 READ O(T) 005 E
012 18 R OAEAOC ALL 001 1 A
212 530 R  2CRCR 7 OM 4 D
123 MC $424 364 MHC R¢- 020 32
OC4C=B SIX 26F JC 2-23 OOF 79 ©
265 C=C-1 SIX IDS NC XQ 020 32
OIF JC $403 118 -)46FS 248 S87 K
OES CCB SIX 24C FSET 9 32D "NC GO
FIM 1-22 OE7 J #41C 134 ->AECB
044 C=0 SIX 3BD 7NC Xa 3BD 7NC XQ
28 WRIT 11(3) 118 -DAEF 118 ->ASEF
CW 1 017 23 W012 18 R
023 NC %404 012 18 R 005 5 E

c D E

ICC KEY CW 1 0M 20 T
FIM 1-02 3BLC BD 205 517 E
201 7NC GO 11B ->46EC 30D 7MC XO
102 ->4080  3CC 7KEY OAC ->2BF?
3D INC XO 3DB JNC 8-05 265 7NC XO
118 ->46EF 141 NC 60 13C ->4F99
003 3 C 102 -D4050  3AS 7MC XO
012 18 R 248 SETF 9 118 -DA4E9
020 32 38D PNC XQ 2F5 NC G0
012 18 Kk 118 -DA6FF 134 -YAEBD
0F 15 0 003 3 C 000 NOP
00 525 K 012 18 R O00
363 JC 1-14 020 32 000 NOP
DNC XO 017 23 W000 NOP
118 ->46D7 012 18 R 000 NOP
268 WRIT $10) 00° 9 1 000 NOP

PPC HP-41C ASSEMRLY LANGUAGE 1.TISTINGS Number 2.

7

118 ->48EF "

248 SETF 9

F

32C 1 1
JF3 MN 3-02
266 C=C-1 SX

2X0 WRITE DATA
3B NC 3-07
0AE AOC ALL
2BC RCR 7
2F0 WRITE DATA
28 WRIT 11(a)
3201 1
JI UNC 3-02
268 WRIT 11(3)
32C 1 1
F720 2-02

118 ->A4EF
012 18
0 5
001 1
004 4

32
04F 79

32
O
o

o
O
>
M
D

g
8
3
8
8
8
2
8
8

I
T
I
Z
I
R
I
Z
R
S

E

000 NOP

3S —/ — C
d

N
E
r
a

PACE 39



n
N

~
N

w
d
(
I
I
T
I
N
D

W
L
.
X
X
<
D
M

>

004 4 OD
037 3% 7
098 NC 3413
087 183 7
010 16 P
013 19 S
004 4 D
037 35 7
06B INC 3%
0B8 184 8
010 18 P
013 19 §
004 4 D
037 55 7
038 NC $407
0B? 185 ¢

El BLOCK

0

OEE COB

340D

””
*

ALL
3(X)
ALL

0A8 WRIT 2(Y)

« »
U
D
N
y
=
O
<
E
N
o
w
n
r
—

0

013 19

El BLOCK

8

268 WIT 9(Q)
3E0 RTN
088 139
014 20
013 19
012 18
010 16
037
335 NC XQ

-
t
I
R

N
O
X

w
n

158 H=C ALL
270 RAM SLCT
038 READ O(T)
181 7NC XO

PAGE 40

HPAL CARD READER (VERSION 1D) DIS-ASSEMBLER LISTING 5-AUG-81

1 2

008 8 H 000 0 @
aC 172 » 070 112 »
08 8 H 000 0 @
0B8 184 8 076 118 v
008 8 H 000 0 @
004 4 D 07€ 124 |
008 8 H 000 0 @
051 8 0 082 130 B
001 1 A 000 0 @
061 97 a 088 136 H
00 0 @ 000 0 ©
0SE 94 = OBE 142 WN
000 0 @ 000 0 @
064 100 d 094 148 7
000 0 © 000 O ©
0A 106 J O09 158 ©

9 A

010 16 P X38 ST=C X
013 19 § 151 7NC X0
004 4 D 000 ->0054
037 5 72 398 C=8T X
00B JNC $401 OFC RCR 10
223A C=CH1 NH OAL AOC ALL
330 FETCH S8X 25D ?NC XQ
268 C=C-1 ALL 01C ->0797
083 ONC $#0C OSC R= 4
089 137 1 0A2 AOC ER
010 16 P 053 NC 20A
013 19 § 098 152 X
004 4 D0 007 9 I
07 35 72 006 4&6 F
130 LI SX 037 35 7
099 153 Y 169 INC X@

1 2

09 9 I 01B ANC 3403
037 55 72 019 265 Y
088 1H!
099 153 Y 23AC=CHl ¥
001 A 330 FETCH SX
094 154 Z 358 ST=C X
013 19 SS 23a CsCl M
004 4 D 330 FETCH SX
037 35 7 ICR 0
053 JNC  $40A 058 6=C @R,¢4
019 25 Y 011 ™NC XQ
091 145 Q 000 ->0004
094A 154 Z O4EC=0 ALL
013 19 § ICR= 12
0 9 I 098C=6 @Rs¢
037 S5 7 0AE AOC ALL

9 A

3B0 ->EC40 3C1 NC XO
000 13 N  0BO ->2CF0
265 NC X0 3 Ll SX

198 C=H ALL  3A8 WRIT 14(d)
22t C=C#1 ALL 149 7NC XO
358 ST=C X 024 ->0952
20C 7FSET 2 3C5 NC 60
AJ NC 3-0C 002 ->00F1
239 NC XQ 098 152 X

=20 014 20 1
24C FSET 9 012 18 R
290 YC x0 010 16 °P
00D ->0347 037 8% 7
159 TNC XQ 320 7NC_XQ
024 ->0956 1BC ->6FCB

3 4

001 1 A 00 0 @
09 25 Y OCB 203 K
000 1 a4 001 1 A
0A 10 J OBD 18% =
00 0 0 001 1 A
0C2 194 B 088 136 HM
000 0 @ 001 1 A
0AF 175 / OAE 174
001 1 A 000 0 ©
043 67 C OFA 244 {
00f 1 A 000 0 @
04D 77 & OBB 187 i
00 1 A 000 0 @
020 32 00 0 @
001 1 A 092 146 R
012 18 R 005 5 E

B c

3B0 ->ECSA 05 5 E
008 SETF 3 037 55 7
398 C=ST X 169 TNC XO
iBC RCR 11  3BO -2ECS5A
3A8 WRIT 14(d) 208 SETF 2
3C5 NC GO J6B MC ¢-13
002 ->00F1 093 147 §
089 137 1 0k 6&2 >
003 J C 0X 60 (
013 19 S§ 010 16 PF
037 55 7 037 55 7
169 NC X0 378 READ 13(c)
380 ->ECSA 03C RCR 3

JNC  3-0B OAE ACC ALL
087 135 G 130 LDI SIX
00E 14 N 00A 10 J

3 4

OEECOB AL 013 19 §
361 NC XQ 072 7 6
AH ->1408 037 5 7

01D 7NC XQ 141 NC XQ
060 ->1807 384 ->E150
2F0 WRITE DATA 288 SETF 7
288 SETF 7 31D ?NC GO
2EE C80 ALL 092 ->24C7
0B? INC GO 08 137 1
054 ->162¢ WF 15 0
26K XS 014 20 T
JF J $03 007 7 6
055 NC 60 07 55 7
05a ->1619 141 NC XO
089 137 1 384 ->E150
002 2 B 3BB UNC 8-09

B c

244 CLRF 9 33D NC XQ
OF8 READ 3(X) 1BC ->6FCF
181 7NC XQ 24C 7FSET 9
3B0 ->EC40 33D 7NC XO
018 24 X 384 -DEICF
188 SETF 11  1C1 7?NC XQ
JIB UNC 3-1D 384 ->E170
087 135 6 33D 7MC XQ
005 5 E  1BC -D&FCF
012 18 R  24C 7?FSET 9
012 18 R 317 GO
010 16 P 003 ->00F0
037 S55 7 33D NC XO
244 CLRF 9 384 -DEICF
1B1 NC XQ 338 NC 3-19
384 ->E16C 149 INC XD

2
0

g
e
N
T
N
V
O
O
D
O
O
M
D

146 A=A+C SIX
206 C=C+A SIX
266 C=C-1 SIX
1B9 NC XQ
038 ->164E
0DC R= 10
0AE AOC ALL
130 LDI SX
0A 10 J
1C4 A=A-C SIX
0A6 AOC SIX
270 RAN SLCT

0s AOC SIX
270 RAM  SLCT
266 C=C-1 SMX
0A6 ACC SIX
OEE COB ALL
2F0 WRITE DATA
0AE ACC ALL
270 RAN SLCT
0AE ACC ALL
038 READ 0(T)
QEE COB ALL
3D4 R=R-1

146 A=AHC SIX 39
038 READ O(T)
OEE COB ALL
2F0 WRITE DATA

3

130 LDI  S&X
ay 25 Y
338 §T=C X
011 NC XQ
000 ->0004
27¢ C=C-1 KS
381 NC GO
00A ->02E0
04E C=0 ALL
270 RAM  SLCT
SEO RIN
087 135
05 3
012 18
00C 12
003 3 A

r
o
m
a

024 ->0952
278 READ 9(@)
03C RCR 3
1B? NC XO
038 ->186E
0A6 ACC SIX
OEE COB ALL
158 ¥-C ALL
04 C=0 ALL
270 RAN SLCT
378 READ 13(c)
03C RCR 3
1C4 A=A-C SIX
OIE A=0 MS
3C1 NC XQ
0BO ->2CFO

PPC HP-41C ASSEMBLY LANGUAGE LISTINGS Number 2.

4 R= 0
HI NC x16
JEO RTN
0CE 206 “

03C 3
168 A=At1 SIX
0a6 AOC SIX

ALL
130 LDI SX
0 9 I
033 UNC 106

E

38D NC X0
01C -X07¢f
212 530 R
3A1 7NC XO
014 ->05E8
3BD 7HC XQ
01C ->07tF
20 573 =
30D ?NC XQ
0AC ->2BF7
244 CLRF 9
189 INC X0
3B0 ->EC42
003 UNC 3400
198 C=H ALL
099 NC X@

25

3 od 4

N
O
T

048 SETF 4
011 7NC XQ
000 ->0004
158 N=C ALL
0B0 C=N ALL
28E C=C-1 ALL
26E C=C-1 ALL
1B9 PHC XQ
058 ->166E
04E C=0
270 RAM

ALL
SLCT

7

130 LDI  S2X
014 20 1
1BC RCR 11
130 LDI  SiX
019 25 v
00t A=0 ALL
09%C R= 5

R4-
SLCT

0AA AC
270 RAM
378 READ 13(c)
046 C=0 SIX
147 A=A1C R<-
0IC RCR 3
146 A=AIC SIX
0AE ACC ALL
10 A=C ALL

F

02C ->0B26
189 NC XQ
3B0 ->EC42
00A A=0  R<-
24C FSET 9
200 CC 27
149 NC XQ
024 ->0952
278 READ HQ)
234A C=C41 H
268 WRIT 9D)
0A6 ACC SMX
0JC RCR 3
306 MKC SIX
288 UNC %-2F
JEQ RTH



& os

[L
L]

0
p
o

D
D
D
I
E
O
D
D

~

070 N=C ALL
384 CLRF 0
2CR= 13
150 LDER- 5
3CE RSHFC
0F2 COB
149 NC XQ
024 ->0952
378 READ 13(c)
03C RCR 3
106 A=C SX
130 LBl SX
0th 26 12
146 A=A1C SIX
IC R= 4
1A2 A=A-1 RR

E3 BLOCK

0

070 112 »
1C6 A=A-C SIX
337 3-14
1C4 A=A-C SX
033 NC 3406
0CR= 5
22 7B%0 MR
30B NC $-1F
ISCR= 6
013 JNC $402
248 SETF 9
384 CLRF 0
006 A=0 SI
1R2 A=A-1 OR
1A2 A=A-1 OR
OIF JC 83403

E3 BLOCK

8

0A AOC K<-
10A A=C  R¢-
OFC RCR 10
070 N=C ALL
366 TASC SEX

130 LPI SX
030 48 0
266 C=C-1 SLX
JFB UNC 8-01
JE0 RTN
130 LDI SX
094 148 1
Jn WNC 2-05

All
P-0 388

b
a
t

3
R
E

= =
.

2 9
2
X
3

5
3

2
Z
E
I
R
E
I
H
A
R
E

"
2

28

P
u

1
°
9
1
9

R
o
a

H
a
l

038 56 8

388 1
083 JNC 3410

1

388 SETF 0
166 A=At1 SIX
SEE LSHFA ALL
0B0 C=N ALL
0CA C=B  R<-
070 #=C ALL
2BC RCR 7
AR AOC R¢-
1C4 A=A-C SIX
104 CLRF 8
144 CLRF 6
1A1 TNC XQ

X 3B4 ->ED&8
163 WC tC
205 "NC XO
388 ->E2B1

9

130 LBI SX
110 272 P

JC ¢3C3 -08
130 LDI  S&X
384 900 B
JAB NC $-0B
046 C=0 SX
266 C=C-1 S¥X
397 CX 8-0
08C 140

S — —

-
D
>
r
-
r

000 NOP
0C1 NC XO
05C ->1730

ppc HpP-41¢

2 3 A 5 6

054C=0 MN O13 JC 2402 JOA TCC RS- 20ACLRF 2 257 X0
2CRCR 7 226 C=C+1 S8X 11F JC #423 4B SETF &  3B8 -DEEB?
046 AOC SIX 27EC=C-1 MS 104 CLRF 8  1A1 "NC XO 04B NC 3409
OF0 CON ALL IIE AC NS 344 TASC R<(- 3B4 -DED4S 0SB JNC  $40P
20C SET 2 OCRCR 3  017JC $402 013 NC 3402 051 ?NC XQ
1AD °C 60 19C R= 11 10BSETF 8 OSB JNC 240B 3B8 -DEEIM
388 ->E26B 11AAC MN OBOC=N ALL 308 COST X OAC TFSET 4

KRmM Er MT Nn”
OBO C=N ALL 070 N=C ALL 070 N=C ALL 058 ->16A7 330 -DECAE
306 PA<C SSX OBO C=N ALL OC RR 3 OAS AOC SIX OX 4&2 »

We HEEreBRR Be
AOC SEX 3% CB AL LSHFA ALL Hy? 6 013 INC £402

J3CRCR 1 OIC RGR 3 RCR 4 381 7MC XO 188 NC 3431
FETCH MNS 3MCR= 1 146 AAC SIX 3BO -DECEO 004 CLRF 3

A B C D E

20S NC X0 3A -DEAAC 3BA -DEES0 3E0 RIN 366 AIC SIX
388 -)E2B1 OBO C=N ALL 38C "FSET O 201 7NC 60 340 7NC RIN
013 UNC $402 046 C=0 SIX OIF JC  $+03 3bA ->EEB0 130 LDI SIX
063 NC S40C 226 C=C41 SIX 30BSETF 1 OAEC=0 ALL 018 24 X
065 TNC XO OC R= 5 013 JNC $402 220 C=KEY KY 366 7A8C SIX
388 -DEE19 X20 OR 208 SETF 2 38 CLRKEY 7X td
013 NC #02 017 JC 3402 OBO C=N ALL 3CC 7XEY 188 SETF 11
AB JNC 8-07 226 C=C#1 SEX O9CR= 5 3IF7 0 8-02 3EO RIN
102 A=A-1 BR 005 A=0 SIX 262 7C40 OR O3CRCR 3 OBD NC 6)
A2 A=A-1 BR 166 A=At1 SX O37 JC #406 106 A=C SIX 344 -XE9?
302 AC OR 30C ?FSET 1 30C FSET 1 1 LDI SIX 1A2 A=A-1 OR
203 NC $-2C 013 NC $402 033 JNC $406 135 6 1A2 A=A-1 OR
051 NC X0 Ji A=At1 ALL 20C ?FSEY 2 th MC SIX 302 Mc BR
38 EE] WC X 023 $404 NC RIN Fi 7HC ©
393 INC $-0F 3BS -EESE 013 JNC $402 Te LDI SSX 384 -DE2%F
2B1 ™NC 60 141 "WC 60 244 CLRF 9 OC3 195 C  0Ah ADC  R¢-

2 3 A 5 6

OCB JNC SH19 OBO C=N ALL 142 A=A-1 OR 24C PFSET 9  3B0 -DECAE
OBO C=N ALL OE3 JNC S+IC 302 7ACC PR O13 UNC t402 04D 77
2BCRCR 7 272 C=C-1 P-Q 023 NC +04 272 C=C-1 P-Q 208 SETF 2
MC R= 1 20C FSET 2 OAA AOC R<- 265 NC XQ 384 CLRF ©
30C FSET 1 JE7 JC 8-04 1C2 A=A-C OR  JBO -DEC99 0C4 CLRF 10
OF JC S40D 24C FSET 9 233 UNC 2-34 OBO C=N ALL 001 TNC 60
106 A=C SEX 3D3 JMC 3-06 051 ?NC XO 2C RCR 7 392 ->EAQ0
272 C=C-1 P-Q SETF IB8 -DEE14 0ICR= 3 OCL "NC XO
24C FSET 9 373 NC 8-12 2B3 UNC t-24 2E2 C40 eR OSC -31730
023 JNC $104 065 NC XQ 305 NC X0 033 JNC 8406 OAE C=0 ALL
20C 7FSET 2 3B8 -DEE19 388 ->EXC1 055 NC XQ 0A AOC SIX
017 JC $402 013 NC #402 013 UNC $402 3B4 -DEDIS 106 A=C SIX
272 C=C-1 P-0 313 JMC #-1E 3E3 UNC 8-04 038 READ O(T) 1BC RCR 11
0A6 AOC SIX 302 TA<C eR 2BCRCR 7  04A C=0  R%- 130 LBI Six
27D NC XO 047 JC $408 3ICR= 1  2F0 WRITE DATA 0CO 192 @
3B0 ->EC9F 1A2 A=A-1 @R 272 C=C-1 P-0 139 NC XO 244 C-A-C SIX

A B C D E

130 LDI SEX O13 UNC $402 013 19 § 38 COST X 053 JMC $40A
0C0 192 © 23EC=C41 HS 012 18 R 38D 7NC 60 11CR= 8
086 B=A SIX 3CE RSHFC ALL 3C4 ST=0 342 -DEBE3 043 NC 3408
1C4 A=A-C SBX 34C FSET 12  2E1 TNC XO OCR: 3 ISCR= 4
220WNC XO 013 JNC $402 JAB -DEABS 04EC=0 ALL 033 JNC $404
3BC -)EF8R 23E C=C+1 MS 3J0BSETF 1  OD8B C<»6 ORs OSC R= 4

LDER- 7 248 WRIT 9(@) OCC 7FSET 10 OBO C=N ALL 023 JNC $404
23A C=C41 MH 338 READ 12(b) 057 JX  $40A OPC RCR 4  21C R= 2
19CR= 11 3CR= 0 209 7MC XO 270 RAN SLCT 013 JNC $402
232 (CH Pp 0A2 AOC OR IBC-DEFR? 00E A<0 ALL 39CR= 0
106 A=C 0AE AOC ALL 08C 7FSETS  0AA ALC RZ- 038 READ O(T)
149 INC a 070 N=C ALL 026 JNC $405 3D1 7NC X@ 008 C1>6 8F»4
024 ->0952 1FD ?NC 60 38 COST X 38C -EIFA IC R= 0
278 READ 9(Q) 342 -DEB7F 08A B=A Kk%- 35CR- 12 OMB C6 ERst
0SEC=0 MS 082 130 B  3A9 NC GO 063 JNC  #40C OE& C/>B SIX
OCC ?FSET 10 015 21 U 7A? ->EBEA oC k= 10  O0C6 CB SIX

ASSEMRI.Y T.ANGIIACE [LISTINGS Number 2.

7

04C ?FSET 4
24D NC X0
38C ->E393
065 TNC XO
388 ->EE1?
013 NC
383 NC
162 A=At]

$102
3-10
eR

10E AC ALL

F

1C2 A=A-C OK
0BO C=N ALL
OFC RCR 10
iEE C=CiC ALL
{EE C=C4C ALL
1EE C=C4C ALL
3C8 RSHFC SIX
106 AC SIX
130 LDI_ SIX
007 7 6
146 A=AtC SIX
0BO C=N ALL
04 ACC SIX
1C6 A=A-C SIX
357 JC 3-16
130 LPI SX

7

1BC RCR 11
OEE COB All
285 ?NC XO
014 ->05A1
OFA COB HM
1BC RCR 11
046 C=0 SIX
270 RAM SLC
268 WRIT (MM)
3E0 RTN
084 CLRF 5
2F0 WRITE DATA
31D ?NC XO
0A4 -229C7
0B0 C=N ALL
07C RCR 4

036 B=0 XS
0b8 C56 ER»
0ICR= 3
JEO0 RTN
1B0 POP ADR
21a C=C+A HM
1E0 GOTO ADE
239 NC XO
00C ->038E
OFC RCR 10
308 C437 X
304 CLEF 1
pe COST X
07C RCR
JAS WRIT 14(d:
JEO RTN

PAGE 41]



E4 BLOCK

0 1 2 3 4 3 6 7

0BO C=N ALL OFCRCR 10 OAR AOC RS 130LDI SIX OAS ACC SIX 27A C=C-1 MN  38C -XEJ7A 04F 79 0
268 WRIT 9(Q) AOC  R¢- 339 TNC XD 02F 47 /_ 368 WRIT 13(c) 272A CC-1 MH O4E C=0 ALL 039 89 Y
28C RCR 7 070 #=C ALL 0A4 ->29D6 2F0 WRITE DATA OQ3C RCR 3 259 NC XO 0Es COB SIX 054 90 2
0AE AOC ALL 34D 7NC XO 0AA AOC R<- OBO C=N ALL 0A6 AOC SIX 08C ->2394 IBCRCR 11 0B 91 I
IC R= 3 =>E3D OFCRCR 10 1JCRCR 8 0B0 C=N ALL 34D TiC XQ BAAMQ 78 *
0BD 7NC XO 206 B40 SEX 070 N=C ALL 0A8 AOC SIX OAA ACC R¢- 38C ->E3D3 19D NC XQ 085 133 E
08C ->232F 037 JL 3406 130 LDL SIX 190 LDeR- & 386 TAC SIX 2C6 7B#O SIX 394 -DES47 JAY 93
130 LDI  S8X 244 CLRF 9 OBF 191 7? OICR= 3 OIF JC #403 033 UNC #406 084 132 D 010 16 F
010 16 P  1EY 7NC XO 228 C=CH1 ALL 17C RR § 00E A=0 ALL 0C9 NC XO 060 95 * 01 17 @
24C 7FSET 9 38C ->EI7A 270 RAM SLCT 070 N=C ALL 02B NC 3105 398 -)E4632 051 81 0 012 18 R
013 UNC 3402 OBC PFSET 5 ORE ACC ALL 04E C=0 ALL 329 ”NC XO 043 47 C 052 8 R 03 19 S
1E6 C=C4C SIX 3C3 JNC 3-08 038 READ O(T) 270 RAM SLCT 0A4 ->29CA 000 0 © 0a 726 L 014 20 TT
206 C=-C-1 S8X 24C TPFSET 9 0AE AOC ALL OBO C=N ALL 329 7NC XO 200 720 PIC? 45 6 015 20 U
206 C=C+A S8X OAF JC 3409 3J4E *A80 ALL 13CRCR 8 0A ->29CA 34D NC X0 053 S 06 22 Vv
042 C=0 OR O0BOC=N ALL 3D7 JC 3-06 OAR AOC R<- OBO C=N ALL 38C ->E3D3 050 8 P 017 23 W
226 C=C+1 SIX O7C RCR 4 0AE AOC ALL 378 READ 13(c) 13C RCR 8 1E9 NC XO 055 8 U 018 24 X

E4 BLOCK

8 9 A B c D E F

019 25 Y 068 104 h 042 4&6 B 080 128 @ 1C2 450 B 1A7 423 ' 029 41 ) 1AD 429 -
01A 26 Z OSC 92 \ 046A 106 J 081 129 A IED S09 )} 1A9 425 ) 1AB 427 +  1AF 431 /
083 131 C 03D 93 1 0B 107 k 082 130 B fFF S11 Lt 1A? 425 ) 1AB 427 + 1AF 431 /
25F 407 _ 05k 94 °  06C 108 1 IF 927 _ 39D 925 1 1A? 425 )  1AB 427 + IAF A /
01B 27 [ 06% 105 i 08D 109 wm 38B 907 K 39 926 ~ IF? S05 y JAB 427 + {FB S07 {
043 67 C O06 110 n 1F3 499 s 300 928 397 919 8 000 0 @ 1AB 427 + 000 0 @
000 0 2 0600 0 @ fF5 S500 wu 000 0 @ 398 920 X I? 918 Vv 1AB 427 + 201 S513 A
089 137 I 071 113 a 049 73 1 079 120 wv 1A7 423 °° 020 32 IAD 429 - 030 48 0
062 98 b 075 117 uw 08F 143 0 078 120 x 1A7 423 ‘021 33 !} 1AD 429 - 0} 49 |
14 452 D 077 119 w 3A1 929 !' 045 49 E 1A7 423 022 34 * {AD 429 - 032 S50 2
ICA 458 J 399 9201 Y 0726 118 v 063 99 cc 1A7 423 ‘023 35 4 IAD 429 - 033 S51 3
040 77 & 394 922 ZI 187 903 6 067 103 4 1A7 423 © 024 36 ¢ IAD 429 - 034 S52 4
ICD 461 ¢ 3A2 930 ° 381 897 A 064 100 d 1A7 423 ' 025 37 X 1AD 429 - 035 SI 5
061 97 3 3M 932 ¢ 1F7 S03 w 066 102 f 1A7 423 © 026 3B t 1AD 429 - 036 S54 6
038 86 V 040 6&4 @ 074 116 t 046 720 F 147 423 027 39 ‘ 1AD 429 - 037 S55 7
057 87 WW 041 6&5 A 072 114 r 102 450 B 147 423 ' 028 40 ( {AD 429 - 038 S54 8

ES BLOCK

0 1 2 3 4 3 6 ?

039 57 9 1B) 435 3 1B8 440 8 1BB 443 § 276 830 wv 1C0 448 @ 00A 10 J 175 NC GO
1B1 433 1 IBS 437 3 1B8 440 8 IBD 445 = 276 630 v IDF 479 _  1DO 464 P 392 -5EASD
1B1 43] 1 IB) 437 5 138 440 8 IBD 445 = 276 630 v {EJ 483 c¢  1DI 447 5 OC NC XQ
11 433 1 IBS 437 5 1B8 440 8 IBD 445 = 276 430 v 1E7 487 ¢ iD6 470 V  J9B -DEG3C
1B1 433 1 1B A437 5 1B8 440 8 IBD 445 = 276 630 v 1EB 491 k 1D9 473 Y 043 4 C
1B 433 1 IBS 437 5 1B8 440 8 ABD M5 = 276 630 v {EF 495 o IDC 476 \ 2F 719 O
1B1 433 1 203 315 C 398 923 C 205 517 E 39C 924 \ 207 S519 G6 000 O @ O4EC=0 ALL
1B 435 31 1B8 440 8 1BB 443 i 276 430 v iCO 448 @ 001 1 A  1BO POP ADR 270 RAN SLCT
1B3 435 J 1B8 440 8 BB 443 § 276 430 v 1C0 448 ¢@ 2 2 B  20AC=CiA M278 READ HD)
1B3 A435 3 1B8 440 8 iBB 443 3 276 630 v 100 448 @ 003 3 C JIOFETCH SEX IC R= 0
1B} A435 3 IBS 440 8 IBB 443 7 276 4830 wv ICO 448 @ 004 4 D  2F4 WH XS 10E AC ALL
1B3 435 3 1BB 440 8 1BB 443 7 276 430 v 1CO 448 @ 005 5 E 025 7°C XO 33C RCR 1
1B} 435 3 IBS 440 8 1BB M3 § 276 630 v ICO 448 @ 006 6 F 399 -2E09 202 C=C+A BR
1B3 435 3 1B8 440 8 1BB 443 i 276 630 wv 1CO 448 @ 007 7 6 ODD INC XO 202 C=CiA BR
1B] 435 3 IB8 440 8 IBB 443 7 276 630 wv ICO 448 @ 008 8 H 398 ->ESY? 202 C=CtA OR
IRI 435 3 1B8 440 8 1BB 443 7 276 430 v ICO 448 € 009 9 I OBC ?FSET 5 3BE RSHFA ALL

ES BLOCK

8 ? A B C D E F

JBE RSHFA ALL OICR= 3 JJ0C=CORA 2A8 680 ( OBO 224 * 066 102 ft OCF 207 0 OCF 207 O
JBE RSHFA ALL 098 C=6  O@R,+ 16D ?NC XO 086 134 F 294 680 T OCF 207 0 OOF 15 0 013 19 §
202 C=CtA ER OEE COB ALL 01C ->073B 291 657 @ 058 88 X 208 S523 K CF 719 0 CF 719 O
058 6=C ER.+ O4E C=0 ALL 001 ?NC XO 0A0 160 2AC 684 , 067 103 4 O7C 124 1 099 153 Y
07C RCR 4 20C R= 13 080 ->2000 293 659 S  07C 124 | OCF 207 0 OCF 207 0 291 4657 @
05AC=0 MH 390 LDeR- E 271 TNC 60 098 155 [ OOF 14 N 20 524 L O10 16 P 099 153 Y
046 C=0 SIX {1ICR= 8 38h ->EATC 000 0 @ 299 645 Y 068 104 h AF 719 0 290 456 P
JICRCR 1 090 LDER- 2 3D4 980 T 2A0 736 * 047 71 6 OCF 207 0 07D 125 } 019 25 ¥
IEE C=CHC ALL OC R= 4 207 679 ‘OBO 176 0 Q0E 14 N 200 S25 M OCF 207 0 20E 718 ~*~
{EE C=C ALL 3DO LDER- F 06A 106 J 000 0 @ 299 465 Y 06% 105 i 011 17 @ 018 22 VY
IEE C=C{C ALL 3D0 LDER- F A? 681 ) 20 736 + O70 125 > OCF 207 0 2CF 719 0 249 481 )
IFE C=C4C MS 2AE C=-C-1 ALL 066 102 f CO 192 @ OOE 14 N 20E 526 N OE 126 ~ 046 22 V
IFAC=CIC HN  OAE AOC ALL 290 636 P 292 658 R299 665 Y 08 106 J OCF 207 0 208 490 (
01B JNC 3403 3BB READ 14(d) 080 128 @ OBB 187 5 048 72 H OCF 207 0 012 18 R 002 2 BRB
11C R= 8 JBO C=C AND A 295 661 U 000 0 @ OOE 14 N 20F 527 0 2CF 719 0 2AA 682 2
090 LDeR- 2 06E ACB ALL OBA 138 J 200 720 P 299 465 Y O7F 123 { OF 127 % 016 22 VU

PAE 42 PPC HP-41C ASSEMBLY LANGUAGE LISTINGS Number 2.



a
e
f
=

I
D
X
U
N
X
C
<

9
0

F
E
s

B
E
E
Z
=
R

1EE C=C4C

E6 BLOCK

8

SEO RIN
JIL RCR 1
22t C=C
22 C=Ct1
11E A=C
FE C80
0IF JC 3403
268 C=C-1 ALL

ns

r
-

ALL
ALL
HS
HS

304 CLRF 1
108 SETF 8

£7 BLOCK

0

10A A=C  R¢-
0BO C=N ALL
362 MCR
027 JL 8104
366 7A8C SIX
231 INC 60

JEO RTN
149 NC XO
024 ->0952
OC R= 5
3F8 READ 15(e)
052 C=0 P-0
JE8 WRIT 15(e)
04E C=0 ALL
130 LDI  S&X
OBF 191 1?
226 C=C41 SX
284 CLRF 7
2A8 WRIT 10(¢)
10E A=C ALL
378 READ 13(c)
0Af AOC ALL

1 2

16E C=CIC ALL 1E0 GOTO ADR
ICRA 12 130 LBI SEX
130 LDI SX CA 452 B
380 69 © 306 WC SX
306 AC SIX 053 NC $404
OF JC $407 330 FETCH StX
0Ab AOC SIX 38E RSHFA
OBB TNC XO BE RSHFA ALL
398 -XE637 RSHFA
130 LI S8X 246 C=A-C SIX
0A7 167 ' 23a C=CN
3E0 RTN 0DB 7NC Xo
130 LD SIX 398 -EAF?
SF 607 198 C=H ALL
306 <C  Stx 330 FETCH SEX
017 JC $402 26 CH XS

? A

OC RGR 3 306 7A<C SIX
HCR= 1 7
106 AC SIX 347 XE
26A C=C-1 R¢- 2BC RCR 7
2A YCH0  R(- 10E AC ALL
110 MC $423 378 READ 13(c)
{ICRR 8 OAS AOC SIX
A MC R¢- OAE AOC ALL
013 MC 3402 28C RGR 7
104 CLRF 8 070 N=C ALL
149 WC XQ OC RCR 3
024 ->0952 266 C=C-1 SIX
278 READ 9(Q) 285 C=C-1 SIX
03C RCR 3 106 AC SIX
106 AC SIX 3EE LSHFA ALL
OBO C=N ALL OC RCR 4

1 2
0a5 AOC SIX 038 READ O(T)
1C6 A<A-C SIX OEE COB ALL
186 A=A-1 SIX 2F0 WRITE DATA
OAF C=0 ALL 2CE 7B80 ALL
0Ch C=B SIX 06D INC HOD
IBCRCR 11 OBO C=N ALL
130 LDI SEX 270 RAM  SLCT
0C0 192 @ 038 READ O(T)
2A C=C-1 N  26FE C80 ALL
OF7 JC SHE O1B NC $403
070 NC ALL  23E C=CH1 MS
166 A=At1 SEX 043 JMC $408
08s AOC SIX OFE COB ALL
106 AC  S3X 2F0 WRITE DATA
270 RAN SLCT 0BO C=N ALL
0% B=0 ALL 226 C=C+1 SIX

9 A

366 TAC SIX 10E AC ALL
OCB NC $419 FD NC XO
270 RAK SLCT OBC -X2F7F
038 READ O(T) 295 THC XO
10 AC ALL OBC ->2AS
045 C=0 SEX 2B8 READ 10(4)
270 RAN SLCT 26C 7FSET 7
OAE AOC ALL 31F XC 8-1D
23 C=CHl NS 288 SETF 7
08B JNC 8411 34B MC 8-17
MC R= 1 200 7FSET 2
2 WSET 7 067 KX $H0C
013 JNC $402 OBO C=N ALL
17CRCR 6  2BCRIR 7
%A TCH RCG- OIC R= 3
033 NC 8406 104 AC  R¢-

PPC HP-41C ASSEMBLY

3 4 5 6 7

303 JNC 3-06 043 NC 3408 O7C RCR 4 09F JC  s#13 010 29
JEO RIN 0M AOC  R¢- OAE AOC ALL 34D 7NC X0 366 MIC SIX
100 POP ADR 10A A=C R<- OME C=0 ALL 38C ->EID] 303 NC 3-06
0B9 7NC XQ 17C RCR 4 270 RAX  SLCT OSE ACB ALL 130 LDI SIX
398 ->Eé2E 070 N=C ALL 378 READ 13(c) 130 LDI SIX 054 84 7
2A C=C41 MH 198 C=H ALL 190 LDER- ¢ 010 16 P  3EO RTN

PUSH ADR 08D ?NC 60 OICR= 3 306 TAC SEX OAE C=0 ALL
158 #=C ALL OBE ->2323 0M AOC RE- 067 JC SH0C OBA ACC NM
0B0 C=N ALL 38C FSET 0 AOC ALL 130 LDI_ SEX ODD NC X@

RR 4 009 1 60 RR 6 0B 27 [ 398 ->E637
=C R< =>2002 070 N=C ALL 306 TASC SIX 198 C=M ALL

07C RCR 4 388 SETF 0 046 C=0 SIX 023 JNC $404 OIC RCR 3
AOC - 0BO C=M ALL ODD 7NC XO 130 LDI SIX OAE AOC ALL

329 NC XQ 10A AC  R<- 398 -XE637 OIC 28 \ 130 LDl SX
OM ->29CA 07C RCR 4 SEB JNC 3-03 3EO RIN 01F -
366 AIC SIX OAA AOC R- 0BC 7FSETS 130 LDI  S8X 248 C=A-C SX

B c D E F

06 AOC  S8X 148 SETF & 278 READ 9(@) 24C 7FSET 9 070 N=C ALL
1C6 A=A-C SEX 1D1 INC XO 10E A<C ALL 023 JNC £104 19D 7NC XO
388 SETF 0 JB4 ->ED74 3B8 READ 14(d) 139 ™C XQ 38C ->E367
144 CLRF & 03B NC $107 OIC R= 3 380 ->ECAE 225 MWC X0
1A1 INC XO 006 A=0 SIX 0B2 AOC P-0 046 70 F  3BS -)EEB?
384 ->EDSB 130 LPI SIX 3AB WRIT 14(d) 238 READ B(P) 013 JNC 8102
OA JNC 3414 00A 10 J OBOC=N ALL 13CRCR 8 03 JMC 8114
1E3 NC 343C 27D NC XO 268 WRIT 9(Q) 106 A:C SIX 141 "NC XO
308 SETF | 3B0 -)ECHF 238 READ 8(P) 378 READ 13(c) 3B8 -XEESO

R= 143 NC #428 IBC RCR 11 OIC RCR 3 013 UNC #402
010 LDeR- 0 259 NC Xa 38C ?FSET 0 146 A=AtC SIX 083 JNC $410
3D0 LDER- F 3B0 ->EC96 03F JC 3407 13CRCR 8 045 7NC XQ
290 LDeR- A 381 7NC XQ 244 CLRF 9 OAs AOC SIX J3B8 -»EE1®
0F2 COB P-@ 3B0 -ECED 25D NC X0 03C RCR 3 013 JNC #402
006 A<0  53X 30C 7FSET | 0SC ->1797 368 WRIT 13(c) JAB UNC  3-QF
1A6 A=A-1 SIX 123 INC 3424 384 CLRF 0 278 READ 9(0) 162 A=At1 BR

3 4 5 6 7

343 NC 3-18 2F0 WRITE DATA 3%C R= 0 38D NC XO OIF JC 3403
OBO C=N ALL 0C6C=B SIX 098 C=6 @R,+ 008 ->02t3 006 A=0  S51X
333 NC 3-1A 226 C=C41 SIX 358 ST=C X 226 C=C+1 SIX 166 A=Atl SIX
0BO C=N ALL JC 3-0C 198 C=M ALL 106 A=C SIX 266 C=C-1 SIX
309 7NC XQ 208 SETF 2 2X0 SETDEC 378 READ 13(c¢) 3JEO RTN
09C ->27C2 205 NC XO 10 AC ALL OC RCR 3 149 NC XO
3C3 WNC 3-08 39C ->E781 336 ?A80 XS 145 AsAHC SIX 024 ->0952
270 RAM SLCT 2B1 7NC GO 027 JC x404 278 READ 9(Q) 278 REA 9(0)
0E6 COB SIX JAA -2ERAC SFA LSHFA HN  27C RCR 9 2/C RCR 9
326 7A<B SIX 130 LDI SEX  1A6 A=A-1 SEX 306 7A<C SIX 106 A=C SIX
057 JC  S+0A OF 243 s JF UNC 8-02 017 JC $402 378 READ 13(c:
038 READ O(T) 3%C R= 0 130 LI S8X OA6 AOC SIX O3C RCR 3
23 C=C+1 MS 308 COST X 003 3 C 0BOC=N ALL 070 N=C ALL
03B JNC $307 058 6=C OR,+ 146 A=AIC SIX 1Cé A=A-C SIX 346 ?A8C SIX
04E C=0 ALL 011 ?NC X ORE AOC ALL OIF JC 3403 347 JC 3-18
27E C=C-1 HS 000 ->0004 260 SETHEX J46 A80 SEX 006 A=0 SIX

B C D E F

329 NC X0 23 C=C+1 M5 158 M=C ALL 046 C=0 SIX OBO C=N ALL
0Ad4 ->29CA 3C3 JNC t-08 016 A<0 XS 270 RAM  SLCT 1BC RCR 11
329 NC XO 046 C=0 SIX 346 7A%0 SIX OSB UNC  3+0B OFE CB MS
0Ad ->29CA 270 RAM  SLCT OD3 UNC t1A 066 A<*B SIX OPC RCR 4
2B8 READ 10(4+) OAA AOC R(- 086 B=A SIX 2B8 READ 10(4) JSC R= 12
OAR AOC RC- 268 WRIT 9(@) 1FD NC XO OFC RCR 10  28C 7FSET 7
2A8 WRIT 10(+) 10A A=C  R<- OBC ->2F7F OEE COB ALL OIF JC 3402
Jal "NC XO 34D NC XO 2EE 7C¢0 ALL 308 SETF 1 042 C=0 OR
080 ->20t8 0A4 ->29D3 098 JNC 3413 225 NC XO 262 C=C-1 @K
OICR= 3 2ES5 NC x0 20C FSET 2 0AC ->2B89 0E2 CP ER
139 7NC XQ 0Ad ->29B9 04B JNC $409 01B JNC  ¥+03 3JEQ RIN
088 ->224E 0AA AOC R<- ORO CN ALL 295 NC XO 000 HOF
266 7080 SIX 070 N=C ALL 10E A=C ALL OBC ->2FAS 000 NOF
3A0 NC RIN 046 C=0  S3X 046 C-0 SIX 278 READ (0) 0C0 NOF
ODS NC XQ 270 RAM SLCT 08D 7NC_X0 10E A=C ALL 000 NOF
088 -3-2235 378 READ {3(c) 0BC -2322 253 NC %-36 000 NOF

ILANGUAGE LISTTNGS Number 2. PAGE 43



023 JMC $104
305 TNC XO
083 2S
06h 106
22D HC XQ

£8 BLOCK

8

3B0 ->EC96

03C 3
JCR= 1
26A C=C-1 R<-
2EA CHO R¢-
04F JC 8409
006 A=0 SIX
186 A=A-1 SIX
20C R= 13
300 LDER- F
3CE RSHFC
0F2 COB P40
148 SETF 6

E9 BLOCK

0

0B0 C=N ALL
0Aé AOC SIX
070 N=C ALL
145 INC XQ
3B8 ->EES]
01B ~ 3403

028 JNC $105
139 NC XO

£9 BLOCK

8

0eA COB R<-
144 CLRF 6
1A5 NC XQ
3B4 ->EDSY?
093 JNC 3412 !
025 NC XO
JBA ->EDO9
359 INC XO
0A4 ->29D6
IWR 0
098 v Rt
08D NC XQ
08C ->2323
21D NC XO
3B0 ->EC87
031 7NC X0@

PAGE 44

1B2 A=A-1 P-0

2 3

2BCRCR 7  0B1 NC XO
070 N=C ALL ->EB2C
OCE C=B ALL 210 LDER- 8
13CRCR 8 1SCR= 4
10A A=C  R¢- 18C 7FSET 11
34D NC XQ OIF JC $403
0Ad ->29D3 222 C=CH ®R
06A ACB R¢- 222 C=CH1 OR
1C9 HC XQ 070 N=C ALL
180 ->ECT2 07D NC XQ
080 C=N ALL 3BC -)EF1
0d AOC SIX 271 NC XO
070 N=C ALL IBS -XEESC
0E0 SLCT @  3C1 7MC XQ

R= 39C -DETFO
0A0 SLCT P OBO C=N ALL

A B

013 UNC $402 1DS TNC XO
FIM 3-2 I9C ENTS
259 MC Xa 0SB JNC  $40B
IB0 -DEC96 098 152 X
366 MC SIX 001 1 A
BMC 1-09 014 20 T
OBO C=N ALL 004 4 OD
BIN 3-24 017 23 W
081 129 A ICA ST=0
014 20 T 19D NC X@
004 4 D 38C -EN7
017 23 ¥ 125 MWC XO
304 ST=0 39C -DE749

SETF 2 346 7A%0 SX
19D TNC XQ 075 NC 60
38C ->E347 384 ->E21D

2 1

1A2 A=A-1 @R  3BO -DECAE
205 7C 60 031 49 |
398 ->E481 381 NC X0
04D 7M 60 IAC -DEBEO
38A E213 009 7NC 60
10 AC ALL 3200
OBO C=N ALL OBL TNC XO
18¢ RGR 11 JAC -DEB2C

COB MS 023 NC 3404
0BO C=N ALL 3466 7ABC SIX
OAC 7FSET 4 375 °C 60
077 JX  SH0E 347 -DE9DD
0A6 AOC SEX OCA C=B  R¢-
306 PAC SEX 070 N=C ALL
043 JNC 3408 221 NC XO
139 NC X0 IB0 -DECS8

A B

017 JC $402 21D NC XO
208 SETF 2 3B0 -DECB?
21D TNC XQ 386 704C SIX
IB0 ->ECS? 083 NC 3410
185 A=A-1 SIX 088 B=A SIX
346 80 SIX 16E A=Al ALL
053 JC 8 MC X
389 NC XQ 380 -DECE2
380 -DECE2 28C 7FSET 7
28C FSET 7  O0BF JC s+
037 JC 3406 046 AOB SIX
025 NC X0 031 NC X0
3B4 -XED09 IBA -JEDOC
OFC RCR 10 359 NC XO
08D 7NC XO 0Ad ->29D6
08C ->2323 OFC RCR 10
PPC HP-41C ASSEMBLY LANGUAGE LISTINGS Number 2.

4 3 6 7

2BC RCR 7 017 23 MN 0CR= 5 046 AOC SIX
OICR= 3 388 READ 14(d) 238 READ 8(P) 23E C=Ci1 MS
0EA COB R<- 258 WRIT 9(@) 13CRCR 8 37 J 3-08
144 CLRF 6 0C1 7NC XO 0A AOC R<- 106 A=C SIX
141 WC Xa 05C ->1730 17C RCR 086 B=A SIX
388 ->EESO 04E C=0 ALL 228 WRIT B8(P) 130 LDI SIX
01B JNC 3403 270 RAM  SLCT 378 READ 13(c) 0CO 192 @
2B1 NC 60 378 READ 13(c) OQE6 COB SEX 104 A=A-C SIX
JM -DEAAC 03C RCR 3 130 LBI SIX 22D 7NC XO
a9 nxt 1C6 A=4-C SIX OBF 191 IBC -DEFB8,
388 - 0a AOC ALL 226 C=C+1 SIX 190 LDeR- §
36B JNC 8-13 IBC RCR 11 270 RAM SLCT 19C R= 11
378 NC 3-11 OBA AOC MN 0A6 AOC SIX 232 C=C+1 P-0
093 147 S 1X RCR 8 326CB SIX 231A (:CH M
014 20 T OAS AOC SIX 033 UNC 6 070 N=C ALL
013 19 S  1C8 A=A-C SIX 038 READ O(T) 259 7NC X@

c D E F

OES COB SIX 146 A=AC SIX OBO C=N ALL 014 ->05Al
2D NC XQ 148 SETF 6 JB JNC  3-1D 106 A=C SIX
3BC ->EF8B 284 CLRF 7 3C4 ST= 046 C=0 SIX
150 LDER- 5 066 AOB  StX 19D 7NC XQ 270 RAN SLCT
237 C=C+1 MN 145 NC XO 38C ->E347 2B8 READ 10(4)
070 N=C ALL IBS ->EESH JA1 NC XO OSC R= 4
2E1 NC XQ 013 NC 3402 080 ->20E8 04a C=0  R¢-
JAB -DEABS 178 UNC 242F 1FD 7NC XO 2A8 WRIT 10(4)

”* 2F9 "NC XO 018 ->047F 378 READ 13(c)
02F JC $405 JIBS ->EEBE A B= R(- OAS ACC SX
239 THC XO 013 UNC 3402 04E C=0 ALL 1Cs AsA-C SBX
3B0 -DECT6 37B JNC 1-11 058 G=C @R»+ OQICR= 3
279 MC _X0 23% INC XQ 0CA C=B R<¢- 0024=0 OR
3B8 -DEE9E JB0 ->EC98 2BC RCR 7 046A AB R¢-
28% 7NC XQ 386 7A3C SIX 070 N=C ALL 1C? 7NC XQ
IBC ->EFA2 138 JNC 2427 285 ?NC XO 3B0 ->EC72

4 3 6 7

0A6 AOC SIX JAS -XEICA 0B0 C=N ALL 0A4 ->29B9
198 #=C ALL 198 CH ALL 2BCRCR 7 064 ACB R4-
104 CLRF 8 10E A=C ALL 104A A=C  R<- OES CR S¥X
366 $C SIX OBO C=N ALL 378 READ 13(c) JIC R= 1
017 JC 8402 2BC RCR 7 366 MIC SIX 1B2 A=A-1 P-Q
108 SETF 8 1A6 A=A-1 SIX O03B JNC ¢407 OCR 3
10E A=C ALL 3EE ESHA ALL 270 RAM  SLCT 2ED ?NC XO
0AC ?FSET 4 01C 3 038 READ. gm 0A4 -329BB
058 JNC $+0B 0AA hoc R¢- 308 CO JCR= 1
389 NC X0 1CA A“A-C R¢- 148 STF : 172 A=At1 F-0
3B0 ->ECE2 046 C= S3X 3D8 COST X JCR= 0
28C FSET 7 JF0 PRPH SLCT 2F0 WRITE DATA (OE2 COB @R
028 INC 2405 270 RAM SLCT 348 SETF 12  OE4 COR StX
381 ?NC XO 08A B=A  R<- 068A AB R{- 038 6=C PR»¢
JAC ->EBEO 04C 7FSET 4 083 JNC 3410 ISCR= 6
329 NC 60 087 JC $410 2E5 7NC X@ 0BO C=N ALL

c D E F

08D ?NC XQ 013 INC 3402 03D NC GO JAF JC $-0B
08C ->2323 093 JNC $412 JA6 ->E90 046 AOC SIX
043 JNC 3408 045 NC XQ 343 JNC 3-18 106 A=C SIX
0B0 C=N ALL 3B8 ->EE19 148 SETF ¢ 158 N=C ALL
UC R= 3 013 INC 3402 006 A=0 SIX 079 7NC XQ
262 C80 OR JAB UNC  $-0B 166 A=Atl SEX 3IB4 -DEDIE
023 NC 1+04 302 74<C OR (086 B= SIX 198 C=M ALL
30C 7FSET 033 JNC 3406 389 ?NC XQ 106 A=C SIX
017 JC  3#02 10E A=C ALL 3BO ->ECE2 368 NC 3-13
208 SETF 13 1E2 C=C#C eR OBO C=N ALL 28C ?FSET 7
29 NC XQ 01B JNC 8403 IBC RCR 11 QF JC  3HOD

IB8 ->EEBY 099 NC 60 056 C=0 XS 288 SETF
013 JNC 3402 JAS -2E926 066 AGB SIX 079 NC XQ
103 UNC $434 051 ?NC XO 366 TAC SIX IBA -DEDIE
141 7NC XQ 3B8 ->EE14 05B JNC  $#0B OCE CB all
388 ->EESO 04C FSET 4 28C ?FSET 7 MC R= 1



EA BLOCK

0 1 2 3 4 3

232 C=C+1 PQ O13 JNC 3402 OFCRCR 10 2BCRCR 7 08A B=A  R<- O0A4 ->29BB
266 C=C-1 S&X 108 SETF 8 06B NC $10D 10A A=C  R<- 2E5 NC XO 37C RCR 12
270 RAM  SLCT 3B8 COST X 2eD NC XO 30C PFSET 1 Ad ->29B9 06A AOB  R¢-
OAE C=0 ALL 378 READ 13(c) 0A ->29BB 027 JC $404 23C RCR 2 222 C=C#1 WR
CRs 03C RCR 3 3D8 COST X 0C4 CLRF 10 Re 0D3 JNC $14
310 LDER- C 106 A=C SIX 084 CLRF 0BD "NC XO 22 1C80 PQ 198 C=M ALL
2F0 WRITE DATA OIC R= 3 308 COST X 08C ->232F JCB JNC 3-07 0AA AOC R<-
139 WC XQ OBO C=sN ALL 08D NC XD 398 C=51 X 37E YAIC MS 26% NC XB
380 ~>ECAE 2BC RCR 7 08C ->2323 J3CR= 0 10F JC $421 08C ->239A
04) 77 & 366 "MC SIX 329 "NC X@ 058 6=C @Rs+ 302 MKC OR 10A A=C  R¢-
0AE C=0 ALL OAB JNC #15 OAd ->29CA 2DC R= 13 OFF JC  $+1F 158 N=C ALL
158 #=C ALL 110A AC  R¢- 329 NC XO 310 LDer- C OICR= 3 10C FSET 8
3B8 READ 14(d) 38C TFSET 0 0A4 ->29CA i LDeR- 08A B=A R<(- 037 JC 340A
2BC RR 7 028 NC 3405 OAE AOC ALL 112 4=C P-0 34D NC XO 34D NC X0
308 COST X 148 SETF 6 158 ¥=C ALL 3C4 ST=0 0Ad ->29D3 0A4 ~>29D3
38C ?FSET 0 218 READ B(P) OBO C=N ALL OICR= 3 2ED NC XO 339 MC X0

EA BLOCK

8 9 A B c D

198 C=M ALL 26E C=C-1 ALL 205 "NC XO 047 ->11C8 308 COST X 386 RSHFA SIX
0AA AOC  RC- 344 CLRF 12 39C -)E781 2CC FSET 13 004 CLRF 3 0Aé AOC SIX
269 NC XO 20C FSET 2 SDD "NC XO 309 7C GO 139 TNC XO 306 7A<C SIX
08C ->2394 023 NC $104 38C OE OIF ->07C2 3B0 ->ECAE 093 NC 3412
158 B=C AL 31CR= | 2CC TFSET 13 245 NC XO 0 62 > 139 NC x0
270 RAM SLCT 190 LDER- 6 JNC $405 020 -)0899 3E0 RIN 3B0 ->ECAE
JCR= 0 348 SETF 12  10C FSET 8 3C1 NC 60 084 CLRF 5 031 49 1
098 C=6 hot 2F0 WRITE DATA OIF JC $403 002 -)00F0 308 COST X 381 NC XO
358 §T=C 198 C=N ALL 3FD "NC 60 2B8 READ 10(+) 3A8 WRIT 14(d) JAC ->EBEO
038 READ om 265 NC X0 006 ->01FF OSC R= 4 008 SETF 3 29B NC $-2D
JC R= | 3B0 ->ECH9 309 NC XO 04A C=0  R<- 3EO RIN 344 CLRF 12
090 LDER- 2 CLRF 2 0B8 ->2(C2 2A8 WRIT 104) 108 A=C ALL OCA CLRF 10
3b0 LDeR- F CLRF 3bD NC XQ 3B8 READ 14(d) 149 ?NC XO 278 READ 9(Q)
14C ?FSET 6 30C PFSET 1 38C ->E3F7 3p8 COST X 024 ->0952 2FE 7C40 MS
OIF JC 3403 O13 JNC 3402 18C ?FSET 11 OBC ?FSET 5 278 READ 9(@) 013 INC 3402
26E C=C-1 ALL 108 SETF 8 321 C 60 03F JC $107 2BC RCR 7 348 SETF 12

EB BLOCK

0 1 2 3 4 5

1a1 INC XO 225 TNC XQ 383 UNC 3-10 012 A=0  P-Q 346 TA%0 SIX 3Al NC XQ
3p4 ->ED4B 3B8 -)EEB? 10E A=C ALL 172 A=p4l P-0 017 JC $402 088 ->22t8
013 JNC $402 013 JNC 3402 OBO C=N ALL 1C6 A=A-C SIX 1BE A=A-1 NS 13D "NC XO
108 SETF 8 23B NC 3-39 362 7A8C BR 3FI UNC 8-02 OBO C=N ALL  3BO -DECAF
OCE C=B ALL 2B8 READ 10(+) 02f JC 3405 146 A=AiC SIX 0B2 ACCC P-0 027A 42 3
2BC RCR 7 2BC RCR 7 366 ABC SEX 346 AED SBX IC R= 4 JED 7NC 60
106 AC AL 29CR= 7 OIF JC $403 OIF XC 3403 3EO RIN 08A ->22B
2B8 READ 10(4) OF2 COB P-@ OCAC=B R(- 1B2 A=A-1 P-Q 087 135 6  14C 7FSET 6
0SC R= 4 141 NC XO 03 NC 3-38 OSI UNC 40h 012 18 R 04D 7C GO
0A AOC R<- IBS -XEESO 051 ?NC XQ 130 LPI S8X 00D 13 MN 3A3 -DEBI3
2A8 WRIT 10(4) 01B JNC 3403 31BS -DEE1d 007 7 6 OCC ?FSET 10 141 7NC XO
259 NC XO ? ™NC 32B NC 3-1B 1C4 A=A-C SEX O02F JC #405 0Ad ->2950
3B0 ->EC?6 00h ->0232 as ACC SIX OIF JC 3#03 2C9 ?NC XO 2CC ?FSET 13
10C ?FSET 8 065 INC XQ 130 LDI  S3X 17E A=At1 MS JBC -)EFB2 0317 J 8404
381 7NC XO 388 ->EE19 070 112 p»  JEB NC %-03 08C ?FSET 5 388 READ 14(d)
3B0 ->ECEO 013 UNC %402 19C R= 11 146 A=AIC SIX 047 JC 408 358 ST=C X

ER BLOCK

8 9 A B c D

OEE COB ALL 24D ?MC XO 38D 7NC XQ 262 C=C-1 eR 130 LDI SX 220 544
388 SETF 0 38C ->E393 01C ->07¢F 097 JC $412 004 4 D  38C FSET 0
308 SETF 1 065 TNC XQ 014 20 T 262 C=C-1 OR 033 NC $406 21D 7°C XO
OICR= 3 388 -DEE19 019 25 Y O09 J  &413 130 LPI SIX  3BI ->EC87
Ja9 NC GO 013 UNC 8#02 010 16 P 388 SETF 0 013 19 S§  38C ?FSET ©
JR? -VEBEA JA UNC s-0C 085 133 E 130 LPI SIX O1B NC £403 259 ?RC XO
092 1486 R070 N=C ALL 220 544 010 16 P 130 LDI SIX 3BO -MEC96
005 5 E 006 A=0 SEX OBO C=N ALL OBB JUNC 8+i1 001 1 A OIE AO MS
016 22 VV 1AS A=A-1 SEX 10E A=C ALL 130 LDI SIX  3JE8 WRIT 15(e) JAL 7NC XO
000 NOP 104 CLRF 8 I13C R= 6 037 55 7  30C FSET 1 014 ->05EB
20D 7NC X@ 1A1 7NC XQ 150 LDER- 5 JEG WRIT 15(e) O09F JC +13 259 NC XO
3B8 ->EEB3 JB4 ->EDSB ISCR= 4 308 SETF 1 IBD "NC XO 38C E396
018 JNC  &#03 013 UNC 3402 242 C=A-C OR ODO LDeR- 3 01C ->07EF 208 JNC  3-3F
2B1 7NC 60 363 INC %-14 OSF JC  $40B IC R= 6 020 32 IpD 7NC XQ
364 ->EAAC 3C1 ?NC XO 262 C=C-1 OR 242 C=A-C OR 014 20 T OAC ->2BF7
3C4 ST=0 0BO ->2CF0 08F JC $441 3BI MC $-0A 012 {8B Fk IPR UNC £05

PPC HP-411C ASSEMRLY LANGUAGE T.ISTINGS Number 2.

6

0Ad4 ->29D8
046 C=0
08D ?NC XQ

Six

9°2B JNC 5-20 10A
04D NC XO
3B4 -EDI3

E

ZC RCR
FE HO

13

226 C=C41 SIX
OFC RCR 10
130 LDI SIX
0Co 192 @
206 C=C+A SIX 07C RCE
2BC RCR 7
OCA C=B  R<-
29%C R= 7
032 B=0 P-0

6

04C ?FSET 4

0F0 CON ALL
10E A=C ALL
139 NC XQ
088 ->224¢
2E6 C40
05B JNC

Six
$10B

! '
366 THC BBX

E

2E5 NC X0
3B0 ->ECB?
028 WRIT O(T)
0AB WRIT 2(Y)
328 WRIT 12(b)
268 WRIT 9(D)
32C Fl 1
038 JNC 1407
a2é C=Ct1 SIX

368 WRIT 13(c)
JCI MC 1-08
328 WRIT 12(b)
268 WRIT (0)

sii 6 ¢

7

038 READ O(T)
04A C=0  R<-
x0 WRITE DATA
OICR= 3
110 LDER- 4
01C R= 3
302 ?A<C

266 C=C-1 SX
270 RAN  SLCT

A=t  R¢-
04E C=0 ALL
2F0 WRITE DATA

F

070 N=C ALL
03IC RCR 2
266 C=C-1 SX
266 C=C-1 SX
02B JMC $405
006 A=0 SIX
186 A=A-1 SIX
148 SETF &
0IB UNC 3107
106 A=C SIX
SEE LSHFA ALL

PA
0A AOC SIX
1C6 A=A-C SEX
144 CLRF 6
104 CLRF 8

2405
eR
3-0C
$102
ALL
ALL

SLCT
B(F)
10
R:-

B(f)
Pa
d
« b
e

o
>

CN ALL

F

32 FI |
F727 J $02
149 "MC GO
024 ->0952
198 C=M ALL
06E AB ALL
15C k= 4
148 A=A$C R<-
2BC RCR 7
14A A=A1C R<-

ALL



EC BLOCK

0 1 2 3

100 268 L 008 8 HW 014 20 T OOF 15 O
OOF 15 0 O00B 11 K 009 9 I 00D 13 MH
017 23 WW 013 19 § OF 15 0 {10 272 °P
20 32 015 21 U OE 14 N 012 18 R
#02 2 B 00D 13 WH 10D 269 MH OOF 15 O
01 1 A 020 32 012 18 R 014 20 1
614 20 T 05 35 E 007 7 G 05 5 E
103 259 C 012 18 R 020 32 003 31 ¢
oft 1 A 012 18 R 005 5 E 014 20 7
012 13 R 10D 269 MH 012 18 R 005 5 E
064 4 D 001 1 A 012 18 R 004 4 OD
020 32 0C 12 L 10E 220 N 103 259 ¢C
05 35 E 008 & F OOF 15 0 001 1 A
012 18 R U3 a 0 1 012 18 R
012 18 R 14 NN 012 R 004 4 D
103 259 C 003 3 C OOF 15 0 113 275 S

EC BLOCK

8 9 A B

1E6 C=C4C SIX 286 C=C-1 SIX 306 PAC SIX 14C FSET 6
1£6 C=C4C SIX 106 A=C SIX 3A0 ?NC RTN OIF JC  *103
1£6 C=C+C SEX OBO C=N ALL 0A6 AOC SIX 264 C=C-1 SU
06 AC SEX IBC RCR 11 270 RAM  SLCT 013 WNC $402
1C6 A=A-C SIX 036 C=0 XS 228 C=Ci1 SX 226 C=C1 SX
126 A=AtB SIX 30 RTN 06 AOC SIX 106 A=C SIX
3E0 RTN 0B0 C=N ALL OEE COB ALL 270 RAN  SLCT
0BO C=N ALL QC RR 3 2F0 WRITE DATA 038 READ O(T)
03 RCR 3 3CB JNC 3-07 OEE COB ALL 138 H=C ALL
3C6 RSHFC SIX 106 A=C SIX 3BB JNC 8-09 130 LDI Six
33C RCR 1 046 C=0 SIX 046 C=0 SIX 010 16 P
1E6 C=C4C SIX 270 RAW  SLCT 3FO0 PRPH SLCT 270 RAM  SLCT
1F6 C=C4C XS 378 READ 13(c) 0A6 AOC SIX 130 LDI SIX
1F8 C=CC XS 0Aé AOC SIX 106 A=C SEX OFC 252 |
1F6 C=CC XS 368 WRIT 13(c) 2DE ?B#0 MS IFO PRPH SLCT
013 UNC $402 02 B=0 ALL O08F JC $11 3EO RIN

ED BLOCK

0 1 2 3

094 R= 5 0AA AOC RC- 08AB=A R¢(- O0ICR= 3
01B JNC $403 1CA A=A-C R¢- 286 ?CH0 SX 2ED 7MC XO
098 C=6 @Rst JEO RTN 04B JNC 3H09 O0A4 ->29BB
10E A=C ALL O0AE AOC ALL 2ET 7MC XO 23C RCR_ 2
380 C=C AND A 10E A=C ALL 0nd ->29B9 28C ?FSET 7
2EE CHO ALL 270 RAM SLCT J3C RCR 1 037LC 3106
3A0 ?NC RTN 07C RCR 4 7e C=C-1 M8 27 C=C-1 MS
288 SETF 7 JHCR= 1 037 JC 5406 027 JC 3404
JEO RTN 27t C=C-1 M5 329 7NC XO 359 NC
21D NC XQ 360 TC RIN 0Ad4 ->29CA 0A4 ->29D6
380 ->EC87 27t C=C-1 MS JNC 3-04 EJ UNC 3-04
106 A=A-1 SIX IDC R=R+1 359 NC XO 064 ACB R<-
JEE LSHFA ALL 3DC R=Rt{ 0M ->29D6 04D 7NC XQ
0ICR= 3 3B NC 3-05 06A AOB R<- 3B4 -EDI3
0BO C=N ALL 02D ?NC X@ JICR= 1 HH READ O0(T)
2BC RCR 7 IBA ->EDOB 1B2 A=A-1 P-@ 04A C=0 R<¢-

ED BLOCK

8 9 A B

JCB UNC 2-07 046 C=0 SIX IBC RCR 11 346 7480 SX
0B2 ACCC P-@ 3FO PRPH SLCT 10A A=C  R¢- 053 UNC 340A
158 B=C ALL O7E ACB MS 0BO C=N ALL 1A A=A-1 SX
api 7NC XO 09%E B=A MS 106 A=C SIX 0A6 AOC SIX
3aC ->EBF4 0s AOC SEX 130 LDI SEX 1ES C=CHC SIX
19CR= 11 106 A=C SIX 0720 112 » JICRCR I
10C ?FSET 8 J5E 7080 MS 1C6 A=A-C SIX 11E A=C MS
043 JHC 3108 36D ?NC GO JFB JNC 3-01 J3E 7A<B MS
00C 7FSET 3 386 ->EDDB 145 A=A+C SIX 013 UNC 3402
037 JC $406 270 RAM SLCT 346 7A80 SIX 008 SETF 3
0C2 C=B eR 10C ?7FSET 8 080 UNC &ii1 O7E ACB MS
262 C=C-1 BR 11B JNC #423 130 LDI SIX OAA AC R¢-
38D CGO 20270 ER 007 7 6 OIC RR 3
3p7 ->EDE 10F JC 8421 1C6 A=A-C SIX 10A AC  R:-
0E2 COB OR 044 CLRF 4 JFB NC 3-01 198 C=M ALL
004 CLRF 3 0AA AOC R<- 146 A=AfC SIX 2PC R= 13

PPC HP-41C ASSEMBLYPACE 16

~
N
~
4

-
]

D
E
S
A
I
V
O
L
E
D
V
M
M
N

7
104 CLRF 8

270 RAN SLCT
266 C=C-1 SX
106 A=C SIX

17E A=At]

2F0 WRITE DATA
OCE C=B ALL
1A6 A=A-1 SIX
366 TASC SIX
03B JNC £107
0A6 AOC SIX
106 A=C SLX
270 RAY SLCT
04E C-0 ALL
2F0 WRITE DATA
3BB NC 3-09
270 RAN SLCT
07C RCR 4
ICR- 0
081 NC XQ
3B4 -ED18

C

17E A=At1 MS
17 A=At1 NS
02F JC 405
3D4 R=R-1
IDA R=R-1
2IC RCR 2
303 JC
0At AOC ALL
108 CON ALL
038 READ 0O(T)
0M AGC RE
2F0 WRITE DATA
04C ?FSET 4
OIF JC $403
00C ?FSET 3
0A7 JC #114

3-05 082 AOC

5

250 SETHEX
330 FETCH SiX
23a C=C+1 H
170 PUSH ADR
1BC RCR 11

$ 2
4
3

R
L
>

r
O
C
I
>
C

07 AB MS
09t B=A MS
2C R= 13
1BE A=A-1 MS
037 JC 3106
1BE A=A-1 NS
3D4 R=R-1
3D4 R=R-1
23C RCR 2
3D3 JNC 3-06
0AE ACC ALL
108 CON ALL
0A ACC  R¢-
108 CON ALL
106 A=C SIX
203 UNC $-2¢

5

038 READ 0O(T)
052 C=0  P-0
2F0 WRITE DATA
JEO0 RIN
130 LDI SX
096 150 V
160 7LOWBAT
023 JNC $404
328 WRIT 12(b)

368 WRIT 13(c)
2E8 WRIT 1a)
320 1
300 NC RIN
286 C=C-1 SIX

D

198 C= ALL

v AL
270 RAN SLCT
038 READ 0(T)
IDC R=k1

P
280 WRITE DATA
108 CON ALL
108 AC ALL
048 JNC $109
14C FSET 4
01F JC 303
266 C=C-1 SIX
013 INC #402
226 C-C41 SIX

LANGUAGE LISTINGS Number 2.

0 027 JC

6

059 ?NC XO
02C ->0B26
180 POP ADR
330 FETCH SiX
23a C=C+1 H
170 PUSH ADR

ce EY
JCC 7KEY
023 ONC 3404

Es
1% JNC Nr
268 C=C-1 ALL

E

288 SETF 7
013 NC 3402

146 A=h-1 SiX
130 LDI SX
004 4 D
1C6 A=A-C SIX
OIF JC 3103
DC R=Rti
JEB INC 3-03
146 A=AtC SX
04E C=0 ALL
IFO PRPH  SLCT
270 RAM  SLCT
222 C=C+1 QR

4

6

JBI JHC 2-04
048 SETF 4
180 POP ADR
28C 7FSET 7
159 *C GO
IBB ->EED6
041 ?NC GO
3BA -0EE10
QJE B=0 MS

262 C£-1 er
02 COB 9
10C ?FSET 8
033 INC 3406
008 SETF 3

E

2720 RAN SLCT
108 CON ALL
JAD WNC  x-0B
0CE CB ALL
33C R= 12
262 C=C-1 ER

1104
0t2 COR
10S NC GO
IB6 ->ED75
2E5 NC XQ
30 ->ECR?
08C ?FSET 5
068 JNC 10D
38C 7FSET 0
02B JNC #405

7

3CB UNC 3-07
JE0 RTN
04 C=0 ALL
182 A=A-R GK
023 INC $04
1A6 A=A-1 SIX
142 A=A-1 ER
1A2 A=A-1 BR
1A2 A=A-1 OR
OIF JC $403
226 C=Ct1 SiX
JE NC x-04
186 A=A-B SIX
0E6 COB SIX
046 AGC SIX
106 A=C SIX

F

1A6 A=A-1 SEX
OIF JC ti02
1EE C=C+C ALL
JEB UNC ¥-03
108 A=C ALL
2B8 READ 10(4)
0AE AC ALL
28C 7FSET 7
043 INC 3408
094 R= S
01B UNC 3403
058 6=C BR+¢
JEQ RTN
370 C=C OR A
2A8 RIT 10(4)
JEO RIN

7

0BO C=N ALL
1 R= 11
23C RCR 2
0E2 COB OR
284 CLRF 7
2E5 NC X0
3B0 -ECB?
044 CLRF 4
QC R= 7
151 ?NC X0
3B4 ->EDSA
038 READ O/T?
04C ?FSET 4
027 JC #104
112 A=C  F-Q
048 SETF 4

F

130 LDI  S8&X
006 6 F
146 A=AtC SIX
023 INC 3404
130 LDI SX

290 LDR A
ISR NC 1-15
131 ?NC XQ
384 -ED54
038 READ O(T)
15C R= 6
048 SETF A
0A ACR Fo-



EE BLOCK

0

J6A IC R¢-
037 JC 3406
28C FSET 7
159 C_ x0
3B9 -XEESS
000 NOP
088 er 3H
28C FSET 7
159 CGO
388 -DEESS
139 "WC x0
3B0 ->ECAE
018 24 X
381 "NC XO
JAC ->EBEO
173 INC

EE BLOCK

8

1B0 POP ADR
23A C=Ct1 N
1E0 GOTO ADR

$42t

166 A=Atl SIX
086 B=A  S53X
389 TNC XQ
380 ->ECE2
28C FSET 7
043 JNC £08

EF BLOCK

0

0e2 COB @R
198 C=N__ ALL
2F0 WRITE DATA

1

139 "NC X0

0B0 C=N

2F
RS
LU
ER
RR

LA
R
IZ
UR
RE
DT

S
S

N
N
O

2
2
o
P

o
o

o
w
o
e
>

0E6 COB SEX
265 NC XQ

1

2E8 WRIT 11(3)
320 1 1
¥7 J 1-02
381 NC XO2BC RGR 7

2F0 WRITE DATA JAC ->EBEO
30B NC 3-iF
0CE C=B ALL
2BC RCR__ 7
2F0 WRITE DATA
046 C=0 SX
2E8 WRIT 11(3)
320 1 1
027 X 3404
226 C=C+1 SIX
JEJ UNC 3-04
073 JNC  340E

EF BLOCK

8

10A A=C
1C9 *NC XQ

R¢-

0AE AOC ALL
1BC RCR 1}
102 AC ®
0AE AOC ALL
070 N=C ALL
3e0 RTN
04E C=0
Oto SLCT @
2DC R=
0A0 SLCT P
0A4 AOC

28C FSET 7
281 7C_ 60

=>EAAC
0B0 C=N ALL
2BC RCR 7
0A6 AOC SX
2BC RGR 7
JE0 RTN
041 NC 60

->EE10
284 CLRF 7

€
g

9

106 A=C SX

HS
1BE A=A-1 NMS
0AE AOC ALL

2 3 4 S

028 WRIT O(T) 038 READ O(T) 210 LDeR- 8 004 CLRF 3
1SCR= 6 262 C60 OR 1EB WRIT 7(D) 2E5 7NC XO
310 LDeR- C 04B NC 3409 32C FI 1 30 -D>ECB?
110 LDER- 4 M2 AOC MR 0 CR 184 CLRF 11
100 LDER- 7 302 *A<C BR 268 WRIT 9(@) 140 TLOWBAT
112 4=C  P-0 033 NC $406 320 1 | 093 NC $412
IC R= § 0A2 R028 JNC 3305 328 WRIT 12(b)
OES WRIT 3(X) JEE LSHFA ALL 160 TL 028 WRIT 0(T)

1XU; Och CD RG 204 Coc1 SIX 3M EC®! - - -

28 WIT 11(a) 3JEO RIN SBBJNC 3-09 006 & F
320 1 1 051 ™C XQ 328 WRIT 12(b) 2465 THC XQ
023 JNC 3104 3BS ->EE14 1B0 POP ADR 020 ->0899
266 C=C-1 SEX 13B JNC 8427 2iB JNC 3-30 3B8 READ 14(d)
303 NC 8-06 368 WRIT 13(c) 1BO POP ADR 308 COST X
063 NC $40C 21CR= 2 03B JNC 3407 148 SETF 6

A B c D

020 ->0899 006 6 F  JIB0 ->ECAA 149 NC X0
ID? NC X0 220 S544 0B0 CN ALL 024 ->0952
01C ->07F6 OMEA=0 M5 IC R= & PL READ 14(d)
3BD NC XO 066 AOB SEX OEA COB R¢- NC XO
01C ->07eF 3A1 NC XO 3p1 ™NC XQ 5 ->ECB?
012 18 R 014 -)05E8 JAC ->EBF4 068 WRIT 1(2)
004 4 D 149 "NC GO IC R= 11 OFF ™NC XO
019 25 Y 026 ->0952 022 B=0 BR 3B8 -)EE3E
220 SM 028 WRIT OCT) 028 WRIT O(T) 1488 WRIT S(M)
OIE A=0 MS 139 NC XQ 0BO C=N ALL 32C 1 1
JA1 NC XO 3B0 ->ECAE 2BC RCR 7 033 NC $404
014 ->05€ 034 58 ¢  2F0 WRITE DATA ODC R= 10
3BD TNC XQ 035 NC GO 198 C=N ALL 1E2 C=CiC NR
01C ->07EF 3BA ->EEOD 2F0 WRITE DATA 1E2 C-C4C OR
020 32 066 AOB SEX 2BC RCR 7 1E2 C=C4C OR
00F 15 0 2A% "NC XO 2F0 WRITE DATA 2CB JHC 8-27

2 3 4 3

048 SETF 4 SICRCR 12 OBC RCR 5 288 SETF 7
0BO C=N ALL 051 ™NC XO 3p8 COST X 00E A=0 ALL
00E A<0 ALL OAC ->2B1A 04C T7FSET 4 16E A=A+1 ALL
0ICR= 3 0BO C=N ALL 02F JC 8405 149 "XC X@
22 WH MR 2BCRCR 7 048 SETF 4 024 ->0952
0C3 NC $418 OEA COB R<- 308 COST X 3B8 READ 14(d)
2BC RCR 7 06A AOD R<- 22E C=C#1 ALL IBC RCR 11

A=C  R¢- 1C9 NC XQ 01B JNC 3403 3BO C=C AND A
0B0 C=N ALL 3IB0 ->EC72 044 CLRF 4 10E A=C ALL
262 C=C-1 OR OAE AOC ALL 3D8 COST X 153 NC 124
027 C $404 OFCRCR 10 27CRCR 9 iBC RCR 11
329 NC XO 0AE AOC ALL 070 N=C ALL 26E C-=C-1 ALL
0A4 ->29CA 0BO C=N ALL 21D NC XO 2FC RCR 13
JEI UNC 3-04 OSCR= 4 3B0 ->EC87 158 H=C ALL
2ED NC XO 0A2 AOC ER 366 PASC SIX OBO C=N ALL
0A4 ->29BB 070 N=C ALL OSF JC  $40B 2BC RCR 7

A B c D

ISCR= 4 SEE LSHFA ALL 000 NOP OFB UNC  $41F
3E0 RIN 3E0 RTN 000 NOP 309 NC XO
299 NC X0 095 "NC XO 000 NOP 01C ->07Fé
3B0 ->EC94 0A4 ->2925 000 NOP 0B8 READ 2(Y)
OSEC=0 MS 13CRCR 8 000 NOP 149 ?NC XQ
27 C=C-1 MS 070 N=C ALL 000 NOP 024 ->0952
366 "HEC SEX 10A A=C  R<- 000 NOP 39D *NC XO
017 JC #402 34D NC X@ 000 NOP 1RC DFE?
0B0O C=N ALL 0A4 ->29D3 000 NOP 239 NC XQ
IC R= 12 26D NC XO 000 NOF 00C --038E
3CE RSHFC ALL OA4 ->29BB 000 NOP 23C RCR 2
0F2 COB P-8@ 38 COST X OEE COB ALL IDB COST X
0BO C=N ALL 3EO RIN 265 NC XO J0C ?FSET 1
2BC RCR 7 000 NOP JB0 ->ECB? 38D °C 60
106 A=A-1 SIX 000 NOP 268 WRIT 9(@) OIF --OEEF
JC R= 1 000 NOP 32€ Fl | 38 C/»ST X

PPC HP-41C ASSEMBLY LANGIAGE [.JSTIN(G:S Number 2.

6

308 COST X
3A8 WRITa
171 "NC X
01C 67e
239 INC XO
380 ->E396
0C3 JNC 3418
04E C=0 ALL
OC R= 4
250 LDeR- 9
QC R= 4
268 WRIT 9(0)
32C FI 1

221 INC XO
380 -)E388
068 WRIT ty
241 "HC X
38C E30
068 WRIT 1(2)
35C R= 12
C2 CB RR
262 C=C-1 OR
03F J 3407
0e2 COB OR
2A9 "NC XQ
3B0 ->ECAA
3D1 NC XQ
3AC ->EBF4
01B UNC 1403

3-04
198 C=M ALL
07C RCR 2
Ad AOC R<-
10A A=C  R<¢-
OFC RCR 10
158 H=C ALL
2E5 INC XO
0A4 ->29B9

E

14C FSET 6

38C -E396
3C5 NC GO
002 --00F1
00C ?FSET 3

OEE COB
381 NC XO

ALL

ou JC 3404

381 "NC XQ
JAC ->EBEO

04E C=0 ALL
158 N=C ALL
045 C=0 SX
160 TLOWBAT
159 ?C_ GO
IBB ->EESH
2E8 WRIT 11(3)
3X 1 1
027 JC 1104
226 C=C+i S&X
IB MC 8-07
13 NC 02
19C R= 11
0C2 Ck OR
222 C=CH1 OR
03F JC 1107

MCR
2A CH R¢-
023 NC 204
01C R= 3
07D NC XO
0AC ->2BIF
198 C=H ALL
IC R- 3
306 AC SLY
02F JC 1405
366 PAC S1Y
WL 8-12
302 76<C OR
363 NC ¥-14
0EA C(B  R!-
07C RCK 4

fF

JAC ->EBEO
OEE COB ALL
ICD NC GO
09 -327F3
000 NOP
000 NOF
ICI NC 1-08
000 NOP
298 INC $-2D
000 NOF
000 NOP
004 4 I
031 45 1
012 18 K
03 3 C
0 61 =

PAGE 47



E0 BLOCK HP41 LIGHT VAND (VERSION 1E) DIS-ASSEMBLER LISTING S-AUS-81

0 1 2 3 4 3 6 7

01B 27 ( 000 O @ 10E AC ALL 08C 7FSET J 210 LDER- 8 1EA C=CHC R<{- 017 JC 3402 033 UNC 2406
07 7 6 000 0 OSC R= 4 057 JC 340A 316 "KC XS 0A2 AOC OR 084 CLRF 5 0AE AOC ALL
008 8 H 149 NC XO JC RCR 1 14C TFSET 4 083 JNC 8410 11B MC 323 00C 7FSET 3 JICR= 1
0A4 164 ¢ 024 -X0952 3D4 R=R-1 047 JC $08 21CR= 2 0AE AOC ALL 017 JC $402 050 LDeR- 1
00C 12 L  JB8 READ 14(d) C=CthA OR 191 7NC XQ 150 LDER- 5 07CRCR 4 044 CLRF 4 0AE ACC ALL
010 16 P RR | 013 JNC 3402 08C ->23E4 316 "KC XS JCR= 1 308 COST X JNC  #42D
oC 12 L 38 SI=C X 222C=Ct1 OR 04C 108 1 J9I UNC $-OE 10E A=C ALL 3ICR= 1 362 A$C OR
020 45 - 0M 4 214 R= 2 0A 10 J 2ACR= 2 3D0 LDER- F 362 $C BR 037 JC ¥406
0C 12 L 398 C=ST X 303 JNC 3-06 389 NC XO 050 LDeR- 1 308 COST X 247 XL 3-38 2CR= 2
09 149 UV XC RR 13 AOC ALL 08C ->23E2 376 MC XS 38C FSET 0 J9C R= 0 110 LDER- 4
00C 12 L JAS WRIT 14(d) RCR 3 JAY 933 047 JC 3408 017 JC 3402 016 A=0 XS  ID4 R=R-1
0AD 173 - OSE C=0 NS 362 TAC ER 369 NC XO 284 CLRF 7 00C ?FSET 3 2D0 LDeRr- B
005 5 E 23 C=Ct1 NS 093 JNC $+12 03C ->0FDA JC RCR 1 30C ?FSET | 0C7 JC $418 JCI UNC 5-08
OBE 190 > MC MS 391 NC XO 098 155 [ 042C=0 OR 017 JC 2402 130 LDI Six 222 C=C+1 OR
204 S516 D  1AB UNC 3435 08C ->23t4 C RCR 1EA C=CHC R<- 144 CLRF & 000 13 MH OF JC 41D
002 2 B OAEAOC ALL 2¢8 760 x  OAE AOC ALL 1EA C=C#C R{- 20C ?FSET 2 302 AC eR 21CR= 2

E0 BLOCK

8 9 A B c D E F

110 LDER- 4 0 4 . 211 7 GO 08C FSET 5 184 388 D JICR= 1 042 46 B 098 C=G @Rst
3D4 R=R-1 ID3 NC 3-06 006 ->0184 023 JNU $104 OCS C=B SIX JOA AKC R(- 040 64 @ 138 M=C ALL
150 LDeR- 5 222 C=CH1 ® OICR= 3 369 NC XO J9CR= 0 OEB UNC $41D 000 OQ @ 39D “NC XQ
I8B JNC 3-OF 362 7MC OR OMA AOC RS- 03C -X0FDA 058 6-C @R,+ 130 LDI SEX 041 45 A IBC -D4FE7
130 LDI  S8X 03B JNC £407 OOF A=0 ALL 1B1 433 1 FSET 7 025 37 % 000 OQ @ 241 7NC XO
0A 10 J C=CH1 OR OAA AOC R(- 3JBB READ 14(d) O0AB JNC t+09 30A 7A<C R¢- 043 67 C  0OC ->0390
302 MC ER 327C OR 3ICR= | 358 S1=C X 391 TNC XO OCF JC 3419 04E C=0 ALL 288 SETF 7
033 UNC 8106 023 JNC $404 OBE B=A ALL 244 CLRF 9 08C ->23t4 1C6 A=A-C SIX 0AA AOC R<- 398 C-ST X
JIC R= 1 $2 C=C{1 eR 130 LDI SEX 036 C= XS JAF 943 / 379 NC XO {BC RCR 11 JAB WRIT 14(d)
000 LDER- 3 WC OR 08 200 H 376 PASC XS OCE C=B ALL 03C ->0FDE 11a AC MH 171 NC XO
0A2 AOC BR FT NC 3-22 356A PARC R<- 09B JUNC 3#13 056 C= XS OE§ 230 f  1BO POP ADR OIC -2>075€C
236 C=C+1 XS 391 7NC XQ 02F JC $405 236 C=Ci1 XS 241 NC GO 04C 76 L 21a C=CtA MN 198 C=M ALL
343 NC 3-18 08C ->23E4 3B8 READ 14(d) 376 7A8C XS 032 ->0C90 000 0 @ 330 FETCH S&X OEE CB ALL
362 TMC eR JBI 947 3 358 ST=C X 023 UNC 3104 1BB JUNC $#31 000 0 @  2E6 ?CH0 SIX 24B UNC t-17
027 JC 3404 IBS READ 14(d) 321 ?NC GO 369 INC XQ 130LDI S8X 000 0 @ 1A? JC  ¥+34 JIBS NC XQ
130 LDI SX 358 §T=C X 046 ->11C8 03C ->0FDA 030 48 0 000 0 @ ICR 0 08C ->23ED

El BLOCK

0 1 2 3 4 9 6 7

IBS 949 5 04D 77 & 02D 43 + JA TAC R<- 130 LDI SIX Q0C 12 L  2BB READ 10(4) 24B INC ¥-13
063 INC $#0C 30A ?A<C R<- 2DB UNC 8-25 027 JC 8404 00B 11 K OOF 14 WN OICRCR 3 130 LMI S&X
087 135 G6 11B JUNC 8423 OBB UNC 3417 130 LDI SIX J6A?A%C R¢(- 005 5 E 10EA=C ALL OCS 197 E
09a 154 2 266 C=C-1 SIX 226 C=C+1 SIX QF 47 OIF JC $403 000 @ 265 NC GO 1BC RCR 11
09B 155 [ 3A TASC RC- 364A TM4C  R<- JDJ UNC 3-06 (02t B=0 ALL 130 LDI SIX 036 ->0D99 13D ?NC GO
07 126 * 037) $406 027 JC $404 130LDI SEX 2AI UNC $-2C OOF 14 N 130 LDI SIX Q4E ->134F
088 136 MH 130LDI S8X 130LDI SEX OID 29 1 391 7NC XQ 36h 7TA8C R{- 00C 12 L253 NC 3-36
040 n ‘ ® 3? I 02 & - 3 MC R¢= 08C ->23E4 3 JNC 8420 346A PAC R{- IBB READ 14(d)
041 323 NC 3-1C JC $-2C JOF IC $-IF 3AF 943 / 130LDI SIX 027 JC ¥H04 17CRCR 6
042 66 B 323 WNC 3-1C 226 C=C#1 SIX 391 ?NC XQ 066 AB SIX 001 1 A 130LDI Six 3DB COST X
04 4&7 C133 UNC 3426 368A MIC R(- 08C ->23E4 38S INC XQ 364 7A8C  R¢- OCA 196 D  04C ?FSET 4
0AC 76 L 130LDI SEX 027 JC 8404 3AF 943 /  08C ->23ED 057 JC #10A 043 UNC $108 OIF JC $403
000 0 @ 040 64 @ 130LDI SEX OCEC=B ALL 3BS 949 5 130 LDI SIX 226 C=Ci1 SIX 048 SETF 4
28C ?FSET 7 J6A TAC RC- 024 42 3 056C=0 XS OIB UNC ¢407 007 7 6  36A 7A8C R<- 013 UNC #402
138 INC 2427 02F JL  $H05 273 NC 3-32 24D *NC GO 07 7 6 3CR= 0 01B JNC 2403 044 CLRF 4
130 LPI SIX 130 LDI  S3X 226 C=C+l1 S&X 032 ->0C93 08 8 H 0586<C Rt 0A6 AOC SIX 3DB COST X

El BLOCK

8 9 A B c D E F

13CRCR 8 013 NC 3402 OSC R= 4 03 ->0EAD 236 C=C1 XS 28C FSET 7 350 LDeR- D 088 SETF 5
3A8 WRIT 14(d) 1C3 JNC $438 390 LDER- E 2B8 READ 10(4) 376 7A%C XS 37 JC #08 11AA=C MN OSE C=0 MS
181 7NC IC R= 3 010 LDER- 0 03C RCR 3 053 JNC  *+0A 3C4 ST=0 1B0 POP ADR 0AB UNC $13
006 ->0160 290 - OEE COB ALL 054 C=0 XS 2356 C=C#1 XS 148 SEIF 370 WMC MN 14B UNC #429
AC R= 2 210 LDeR- 8 046 C=0 SIX OFA COB SIX 376 7A8C XS OEB JNC  ##1D O01B JNC $403 130 LDI S&X
090 LDeR- 2 1D6 A=A-C XS JIC R= 0 JB8 READ 14(d) 173 WNC &2E ICA S]= 170 PUSH ADR 00B 11 K
376 MMC XS 0A8 AOC SIX 00C TFSET 3 358 S§T=C X 236 C=C+1 XS 130 LDI S8X JIB UNC 3-1D 357A 7A4C R<-
053 JNC 840A OEE COB ALL 01B JNC $403 056 C=0 J6 MC XS O01B 27 [379 NC XO 027 JC 1104
236 C=C+1 XS 391 7NC XQ 130 LDI SIX 376 ?AC XS 04B UNC s+0D JIC R= 1 03C ->0FDE 04E C=0 ALL
376 "MC XS 08C ->23E4 010 16 P  OE3 UNC S41C 369 NC XQ 36A ABC R¢- 3JDB 987 [  27E C=C-1 NS
0A UNC S414 JAF 943 / 058 6=C + 236 C=C+1 XS 03C ->0FDA 097 JC $412 125 NC GO 08F JC xiOD
236 C=CH1 XS OCE C= ALL 391 NC XO 326 AC XS 09B 155 [  O4E C=0 ALL 036 ->0D49 3C4 ST=0
376 WMC XS 029 TNC GO 08C ->23t4 027 JC  $+04 130 LDI SAX 130 LDI SX 130 LDI SX 130 LDI SIX
JAB UNC 3-17 OIE ->070A JAF 943 / 369 NC XO 080 128 @ 137 311 7 00C 12 L 010 16 F
IF C=C4C XS OCA C=B  R{- OSE ACB ALL 03C ->0FDA 386A TAC R<- IBC RCR 11 346A PA4C R<- 304 ?AC  R<-
316 "AC XS FC RCR 13 281 NC GO 281 641 A 12700 24 0CR- 02F JC 2405 097 JC #412
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E2 BLOCK

0 1 2 3 4 d 6 7

130 LDI SIX IB ONC 8-09 IDBCOSTX  OMBSETF 4 130 LDI SEX 130 LDI SEX  3EB WRIT 15(e) OME C=0 ALL
01h 26 1 130UDI SIX 04h AOB SIX OAS AOC SIX FF 1023 8 122 290 *  10C "FSET 8 1BO FOP ADR
00 AC RC- OM 63 D 130 LDI SIX 108 AC SIX 3BO C=C AND A 366 TAC SIX O13 JMC 3402 170 FUSH ADR
O4B NC 8409 30A TAC R¢- O09 154 2 JICRCR 1 106 AC SIX 02B JHC $405 3EB WRIT 15(e) OIC RCR 2
0M AOC RC- 293 IC 3-26 JA TAIC RC- FE YCH0 MNS 130 LDI SEX 369 TNC XO 006 A=0 SIX 106 A=C SIX
TU RR 1 130 LDL SEX 023 MC 8404 197 J #432 OED 237 m OC ->0FDA IFT MC 60 130 LDI SIX
008 SETF 3 0M) 64 @ 226 C=CHL SIX 3F8 READ 15(e) 366 PAC SIX O95 155 [  O3A -DOEIC 203 459 S
9B C=ST X  30A WSC R¢- 34 YAIC RC- OICRCR 3 O9B JNC #413 108 SEIF 8  2DC R= 13 2iC R= 2
35 on Ln tare NC 0 dep ME EEL Be UL SI CSETME hen aT JI LMR-6- - y -—

03C ->0FDA SSC RR 1 O13 WC #02 358 ST=C X34 TMC SIX 379 NC XO OBE AOC MS 203 MC $274

A Eki EE, oe al oo Gate.- BI SIX 3B 987 [ O17 JC #402 OBC ->23EA
027 XL $404 308 COST X OB 11 K 170 PUSH D Sfx OSE C=0 MS. 3AF 043 /
OSE 0-0 MS 28C FSET 7 306 TAC SIX 03C RGR Stx 030 48 0 396 C=ST X_ OCE C-B ALL
268 SETE 7 063 JMC 840 12F JC #425 106 A<C SIX OSB ANC $10B 3EB WRIT 15(e) OEE COR ALL ODI 7NC GO
£2 BLOCK

H
E

—
—

O
O

L
Y
S

E
o

=o S

4
D

2
8

S
o
v

—
o
R
K = C
d ~ 2 3 a

8 ? A B c D t F

032 ->0C34 100 256 @ O03C 60 < 031 49 1 006 8 F OAEC=0 ALL O7F JC 3HOF 001 1 A
379 TC Xa 00E 14 N 007 7 6 041 4&5 4 016 22 Vv 130LDI SIX 130 LDI SIX IBC RCR 1}
03C ->0FDE 000 13 MN 100 256 @ 012 18 R 100 256 @ 0&6 102 ff O04B 75 K 11AAC NM
200 720 P0027 3% °° 039 57 9 022 WM °° 100 256 @ 3A WC R¢- 073 UNC RHOE 1BO POP ADR
029 41 ) 00C 12 L 026 38 t 032 0 2 100 256 @ 087 JC 310 130 LPI SIX 21h C=Ciph M
100 256 @ OXF 47 / 049 73 1 003 3 C O00B 11 K 130LDI SEX 01D 29 1) 330 FETCH SX
100 256 @ OOF 15 0 OE 62 > 023 35 & 100 256 @ O07 126 *  24A C=A-C R<- 2FC RCR 11
017 23 § OIF 31 _ 100 256 @ 033 S51 3 100 256 @  30A WMC RS 053 JNC 810A 070 N=C ALL
100 256 @ O01E 30 ~ 000 OO © 004 4 D 008 8 H OBF JC 2417 130LDI SIX 3ICRCR 1
100 256 @ 02k 46 . 010 16 FPF 014 20 T 018 24 X  36A PA#C R¢- 00D 13 MN 2F6 CHD XS
100 256 @ 03k 62 > 020 32 024 36 § 028 40 (027 JC 3404 346A 7A¥C  RC- 023 UNC 1404
03B 59 + 01D 29 1 030 48 0 034 52 4 038 S56 8 f30LPI SIX 027 JC 404 3469 NC XO
019 25 Y 020 45 - 040 64 @ 005 5 E 048 72 H 049 73 1 130LDl SIX OIC ->0FDA
100 256 @ 030 461 = 001 1 A O15 21 U 00% 9 I OAT UNC tii4 0A 74 J  O9B 150
100 256 @ OIC 28 \ 011 17 @ 025 37 XI 02B 43 + 226 C=C+1 SIX O1B JNC %403 28C 7FSET 7
100 256 @ 02 44 , 021 33 !' 035 S3 5 01a 26 ZI 346A ABC R<- 130 LDI SIX OER UNC #41D

EJ BLOCK

0 i 2 3 4 5 6 7

086 ACB SEX 087 JC  $40C 130LDI SIX 004 4 D 358 ST=C X 09C R= 5 OC R= 5 JEJ UNC ¥-04
130 LPI S3X 130 LDI SIX 024A 42 s& 1BOPOP ADR OE C=0 ALL 350 LDER- D 350 LDeR- I 006 A=0 SIX
094 154 7 03B 59 i JOA PAC R¢(- 21AC=CHA M 130LDI SEX JPA PAC NM JA AEC MN 1A A=A-1 SIX
36h ABC R¢- 30A ACC R<- OB7 JC 414 330 FETCH SIX OED 237 es  12B JNC $425 063 NC $40C 1A6 A=A-1 SIX
043 JNC 3408 12B JNC 3425 24A C=A-C R<- JIC RCR 1 IBCRCR 11 O05AC=0 MN 054 C= MH  2B8 READ 10(4)
226 C=C+1 SIX 050 LDER- 1 05AC=0 MH 398 C=ST X 09C R= 5 130 LDI  StX 130 LDI SIX OAS AC SIX
J36A TAC R¢- JIC R= 1 IBC RCR 11 OEE COB ALL 310 LDER- C IFA 506 =z 14 452 D  2A8 WRIT 10(+)
02B JNC 2405 102 A=C OR 11AA=C MN 293 UNC 2-28 11AA=C MH IBC RCR 11 IBC ROR 11  O1B JNC #40]
02€ B=0 ALL OBE B=A ALL 379 "NC XQ 21B UNC 3-30 1BOPOP ADR OFC R= 5 OC R= 5 38C ?FSET 0
369 NC XO 369 NC X0 03C ->0FDE JF8 READ 15(e) 374A "ASC M350 LDOR- D 350 LDeR- D J9F JC ¥-0D
03C ->0FDA 03C ->0FDA 331 817 03C RCR 3 1B UNC  x4346 J7A ?A4C MN J7A PAC M379 THC XO
220 624 »  IFB 507 te 03 3 JCR= 0 0BA AOC MN 1AB UNC #435 12B UNC #425 0IC ->OFIE
066 ACB SIX 130 LDI Six 001 1 0586=C ORst 05AC=0 MN 05AC=0 MN OBAAOC MN 3DB 987 (
130 LPI SIX 030 48 0 000 0 130 LPI SX 130 LDI SIX 170 FUSH ADR 149 7NC XO
030 48 0 304A 7A<C R¢- 002 2 JICR= 1 122 290 °* 137 31 7 253 MC 2-36 024 ->0952
J0A 7A<C  R{- OD3 UNC S+1A 000 © 042 C= @R 1BCRCR 11 {RC RCR 11  30C ?FSET | 113 UNC #22

£3 BLOCK

8 ? A B c D E F

20C ?FSET 2 1A3 ONC $434 038 G=C @R,+ 244 CLRF 9 03F ->0F09 226 C=C41 SIX 270 RAM  SLCT 3E8 WRIT 15(e)
073 JNC $10E 2DB UNC 3-25 JIBS READ 14(d) 3B8 READ 14(d) 01D TNC 60 366 7A8C SEX 130 LDI SEX JAB WRIT 14(d)
379 NC XQ 130 LDI  S§X  3p8 COST X 16D 7NC_XQ 03E ->0F07 023 JNC 3404 OFD 253 ) IBS READ 14/4)

D
D

C
I
r
=

oO
o
[ o
~

o
o

>
<
w
u

03C ->0FDE OIE 30 ~ 288 SETF 7 01C ->075R 273 INC 3-32 226 C=C41 SIX 3FO PRPH SLCT IDI UNC  %-06
30B 987 [  30C PFSET 1 308 COST X 198 C=M ALL 130 LDI SIX 366 7A$C SX 130 LDI SIX  3FB READ 15(e’
149 7NC XO 013 JNC $402 3AB WRIT 14(d) 070 N=C ALL OAC 76 L 377 L ¢-12 020 32 JE0 RTN
024 ->0952 286 C=C-1 SIX O4E C=0 ALL O4E C=0 ALL 3&6 ?A#C SIX 379 7NC XQ 106 A=C S8X 000 NOP
2B8 READ 10(4) JIC R= 1 268 WRIT 9(@) 266 C=C-1 SEX O07B JNC %+OF 03C ->0fDE 086 R=A SIX (00 NOF
03C RCR 3 0A AOC  R<- JF8 READ 13(e) 264 C=C-1 SEX 130LDI S%x 3pB 987 ( 31CR= 1 000 NOF
10E A=C_ ALL OAE AOC ALL 0IC R= IBCRCR 11 054 B84 T 001 ?NC 60 JB8 READ 14(d) 000 NOP
38C FSET 0 IBC RCR_ 11 098 C=C Bot J30 FETCH SEX 366 ?A3C SIX 03A ->0EQ0 364 FAC R<- 000 NOP
0JF UC $107 248 WRIT 10(4) 3EB WRIT 15(e) 0A6 AC SIX OSB UNC %40F 391 TNC XO IF3 NC %-02 000 NOF
130 LDI  S3X 098 C=G @R,+ OBO C=N ALL 130 LDI S3X 130 LPI SIX 08C ->23E4 1A A=A-1 R<- 000 NOF
OCD 205 #& 358 S1=C X 156 h=C ALL 004 4 D 058 88 X IAF 943 / 346A ARC R<- 000 NOF
04B JNC $409 088 SETF J 39D INC XO 366 PAC SIX 364 7AEC SEX 130 LPI SRX 037 JC 1404 000 NOP
30C 7FSET 1 398 C=ST X 1RC ->6FE7 025 °C GO 03B JNC wif” 010 16 FF 0Cé C=k SIX 200 NOF
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0 1 2 3

009 9 I 111U 1 190 U RCL IND 197 U DSE
220 S544 013U E ou 0 0720114 ¥
102 U0 LBL ou 3 iu 1 183 U GTO 02
Lu 1 1434 / 12u 2 00EU 14
oF7U119 0 1114 1 ogy 8 178 U AVIEW

u 0 140 U ¢ 1430 / 196 U 156
05S7U 87 MW 130UST00C0 103ULBLO2 00QU 0
OAEU 78 N 102 ULBL O21 183 U ENTER®  1B2 U 610 01
0440 48 D IFL U TEXT 169 U FRC 022U MU °
054U 84 T 042 4 6 B 1) u- ec U END
03 u S 19B ARCL 198 U ARCL 70 7
054 U T 00U 0 073 U 115 2°00 47 /
19C U FIX 1F2 U TEXT 1CE U XO 241 7NC_XQ
ou 0 OF U127 e 074 U 116 00C ->03%0
1A UXROM IND 03D U 61 = 1120 2 358 ST=C X
CSU 69 E 118U 8 20s 244 CLRF 9

E4 BLOCK

8 9 A B

08C ->23E4 10A A=C R<- 0D2C=B P-Q 2FE ?CH0 MS
JAF 943 / OEECOB AL JJCRCR 12 097 JC $412
086 AOB SIX OAE AOC ALL OEE COB ALL 391 NC XQ
341 7NC XO 158 4=C ALL 3iICR= | 08C ->23t4
08C ->23D0 JJICRCR 12 2(E 'B AL IAF 943 /
154 340 T  10AA=C R¢- OIF JC 3403 39C R= 0
198 C= ALL 016 A=0 XS 342 7A%0 @&R 098 C=6 ®R,¢
ODCR= 10 OBOC=N ALL 147 JC $428 262 C=C-1 RR
058 G=C ORs OC 4 391 NC XQ 106 A=C SUX
10E A=C ALL 262 C=C-1 OR 0BC ->23t4 JES LSHFA SEX
19CR= 11 070 4=C ALL 3DC 988 \  3C4 RSHFC SX
JEA LSHFA RC- OEO SLCT Q 070 N=C ALL 102 A=C @R
JEA LSHFA R¢- 2DC R= 198 C= ALL 3ICR= 1
OCE C=B ALL OAO SLCT P IC R= 12 14% NC XO
JJCRCR 12 JIC R= 12 222 CCl OR 09C ->276A
JICR= 1 198 C=M ALL O0A3 UNC $414 3C5 ?NC GO

ES BLOCK

0 1 2 3

274C=C-1 H 047 XL $408 306 "AKC SEX 130 LDI SEX
330 FETCH S8X 23a C=CH1 HN 267 XC 8-24 OCE 206 “
HEH XS 23AC=CH MH 3JCR= 0 306 ?A<C SIX
0AB JNC $115 RCR 3D0 LDeR- F 7X t-18
276 C=C-1 X5 1B8 CON AL JICR= | 018 JNC 3103
266 CHO XS OFC RCR 10 356 TAC SIX 162 A=Atl OR
037 JL 3406 2B1 TNC GO 203 JN 3-28 387 3-10
HEH NS OIE HOF 130 LDI SIX 198 C=N ALL
378 NC 3-11 391 "NC XO 0BD 189 = 130 LDI SX
OCE C=B ALL 08C ->23E4 J27M8C OR 014 20 T
a Re 10 30C 988 \ JEI JNC 2-04 27C RCR

wi 303 NC $-20 222 C=Ci1 OR 330 FETCH SiX
38 2%.1 X5 130LDI Six 3627C MR OIC R= 3
X67H0 XS OMB 148 ( 047 JC 3408 030 LDeR- 1
JAF JC 8-17 382 TAC OR 364 AIC SIX IBC RCR 11
2CE 780 ALL 047 JC 8408 283 UNC 3-30 27A C=C-1 M

ES BLOCK

8 9 A B

0AC 7FSET 4 7 XX 3-2C 087 135 6G 02F JC 3403
UF JC $-1D 2AB NC $-2B 386 MC SIX 088 SETF 5
20C TFSET 2 130 LDI SEX 370 NC RTN 080 C=N ALL
J0B UNC  s-1F 078 123 { 130 LDI SIX 226 C=C#1 SIX
00C ?FSET 3 306 AKC SIX OCI 199 C 070 N=C ALL
2B UNC 83-21 27F JL $-31 366 TASC SIX 1BO POP ADR
303 NC 3-20 353 UNC 3-16 3AO TNC RIN 23A C=CH1 ©
130 LDI SEX 04E C=0 ALL 130 LDI SIX EO GOTO ADR
075 117 u 144 CLRF § 018 24 X OBE 142 WN
Fy HC SEX 220 C=KEY KY 364 ANC SEX 003 3 C
ne er |$108 3C8 CLRKEY OIF JC 3+03 013 19

SET 4 3CC KEY 148 SETF 6 04 4 OD
2% J 3-30 JF? J $02 3EO RIN 0 14 N
20C ?FSET 2 QC RCR 3 130 DI Six 017 23 WM
287 JC 3-24 106 A=C SEX OC2 194 B  08C ?FSET J
30C ?FSET 1 130 LDI  StX 366 PASC SIX 02F JC #405
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002 ->00F1
04 C=0 ALL
038 6=C @Rst
369 NC XQ
03C ->0FDA
OF 95
130 LDI  S&X

330 FETCH SX
26 WHO XS
2B NC 3-27
1F6 C-C4C XS
1F6 C=C4C XS
116 AC XS
274 C=(-1 M
330 FETCH SX
216 C=CtA XS
2IC RCR 2
358 ST1=C X
044 CLRF 4
198 C= ALL
37C RCR 12
{FE C=Ci{C XS
013 NC $402

c

391 NC XO
08C ->23t4
06C 108 1
095 8 U
JCA ST=0
008 SETF 3
391 NC XO
08C ->23E4
200 527 0
033 JNC 3406
000 NOP
391 NC XO
08C ->23tA
JEC 1004 1
393 NC  3-0E
391 TNC X0

9

359 NC XQ
03C ->0FDA
0Cs 198 F
130 LPI SIX
0B 11 K
366 AIC SIX
027 JC $104
341 TNC XQ

i 324 D
46 780 SIX O

067 x $+0C

391 NC XQ

D

08C ->23t4

iBC RCR 11
330 FETCH StX
2e6 C40 SIX
3 J :-1B
058 6=C @Rst

d

048 SETF 4
130 LDI SX
07F 127 §
106 A=C SIX
198 C=H ALL
OFC RCR 10
3B0 C=C AND A
106 A=C SIX
130 LDI  S&X
064 100 d
306 7A<C SX
OER JNC 341D
00C 7FSET 3

UF XX s-1D

08C ->23E4
2F8 760 «x
CECB ALL
268 WRIT 9(Q)
08E B=A ALL

08C
JAF 943 /
06E ACB ALL
EC=0 AL

35E 7480 MS
017 JC
22t C=C+1 ALL
OBE AOC MS
2FC RCR 13
J9CR= 0

> o
>

6

08C ->23tA
AF 943 /
198 C= ALL
2IC RR 9
108 AC ALL 3
281 TNC GO

130 LBI SX

E

274 C=C-1 M
330 FETCH S53
6 0 XS
303 NC 32-20
10€ A=C ALL
0B0 C=N ALL
OBC RCR 5

130 LDI SX
0A 10 J
306 AC SIX

058 6=C @R,¢
0A AOC ML
07C RCR
0A6 AOC six
046 C=0 SX
226 C=C+1 SIX
070 N=C ALL
IBS 7NC XO
08C ->23ED
3C6 966 F
378 READ 13(c)

ALL
$402 03C RCR

08E B=A
0Aé AOC
0B0 C=N ALL
206 C=C+A SIX

Six 002

05 oS E
306 7M<C Ri
14F XC
226 Lil Yai

SX
¥-0A
Sax

12 L
SX

3-17
SiX

15 0
? SX

04B JNC £09
086 B=A SIX
391 INC XO

F

Ott COB ALL
OFC RCR 10
0EA COB
0AE AOC
276 C=C-1
2F6 C0
053 NC
OCE C=B

~
d

290 LDeR- A
390 LDOR- E

270 RAM SLCT
OCE C=B ALL
2F0 WRITE DATA
098 C6  eR:+
UCR: 1
104 A=C  Ri-
0B0 C= ALL
22h C=CH R<-
070 N=C ALL
304 AC R4-
AF JC %HS
086 ACC SEX
130 LDI SX

B
R¢-

3103

2
J6A 7A%C
01F JC



on =

>
&

2
3

SE
NS

ES
ES

ER
Y

TI
3E
To
Z,
C

=
o
o

2A0 SETDEC
06 AOB ALL

E7 BLOCK

0

3BB UNC 3-09
043 JNC 308

373 INC
2DA B$0 MH

£7 BLOCK

8

JF 943 /
33 ™C 60

->00F0
obs READ 10(+)
05C R= 4
0EA COB R¢-

Ha

1

08C ->23tD
3C6 966 F
06E AOB ALL
18C 7FSET 11
385 CX
031 ->14ED
OEE COB
0E8 WRIT 3(X)
3B TNC XQ
1BC ->6FED
JAD NC XO
08C ->23EB

186 A=A-1 SIX
06E AOB ALL

3-39
OFB NC ny
nn JNC
23 CCH i"
37 WIC MS
178 NC SF
23E C=C+1 MS
37E AC MS
168 NC 32D
23t C=C+1 MS
7 AIC NS
0AF JC 415
20h 7B#0 MH
037 JC 3406

$408

4 AB ALL 033 UNC
40 SETDEC
166 A=At1 SIX
08E AQB ALL

3-1

266 C=C-1 SIX
0F0 CON ALL

ALL 02¢ B=0

2
08 048 JNC

2

3C6 RSHFC
3C6 RSHFC
286 C=C-1
1E6 C=CC
266 C=C-1 §
0Aé ACC

0A0 SLCT P
SC R= 1
0EO0 SLCT Q
OICR= 3
384 CLRF 0
204 CLRF 2
004 CLRF
342 40
153 NC 3424

S&X

1A6 A=A-1 RX
345 THE SIX
ODF JC  84iB
198 C=H ALL
2F6 TCH XS

2

06E ACB ALL
166 A=At1 SIX
06E ACB

I5E M40
28B NC 3-29

340A

1A6 A=A-1 SIX
6 06 ACB ALL

268 INC 3-33

362 ANC
077 JC 40

033 JNC
ALL 0AE AOC

ALL
th 3b
NS

HS
3408 0C2

3

290 LDER- A
IC R= 3
362 MIC OR

326133 JHC
302 TAC OR

3404
ALL

OBC RCR_
0A0 SLCT P
0E2 COB OR
0C2 Cp ®R
3D4 R=k-1

0AE AOC ALL
0DB JNC  3t1B
222 C=C#1 ER

018 NC $403
236 C=C+1 XS
188 NC 3431
JCR= 1
222 C=Ct1 OR
023 NC 8104

068 AOB ALL

146 A=AIC SLX
06E ACB ALL

3

0E0 SLCT Q
2CR= 13

NS

0F0 CON ALL
266 C=C-1 SX
266 7C40 SIX
25B NC 8-35
0F0 CON ALL

01B JNC $403
384 CLRF 0
J6B UNC §-13
198 C=H ALL
258 UNC 3-35
262 C=C-1 OR
362 3 RR
01F JC #403

4

362 iC
03F JC
008 SETF
200 SETDEC

er
$407
J

2CR= 13
290 LDER- A

4

0A2 AOC RR
0B0 C=N_ ALL
JAC FSET 12
IDF JC 3B
0CC ?FSET 10
ICF JC 1439
362 744C OR

OFC RCR 10
3C6 RSHFC SiX
JC& RSHFC SIX
266 C=C-1 SX

C

290 LDeR- A
2B JC ¢-27
262 C=C-1 OR
362 7A8C ER
363 UNC 8-14
0A2 ACC ER
203 NC 3-20
198 C=M ALL
268 WRIT 9(D)
05C R= 4
2B8 READ 10(1)
0CA C=B R<-
2A8 WRIT 10(¢)
203 NC t-28
0B0 C=N ALL
0AE AC Al

9

222 C=CH1
362 iC
087 JC
108 NC $121
388 SEIF 0

NS
200 SETDEC
27t C=C-1 MS
OFE COB NS
260 SETHEX
0E0 SLCT @
1A6 A=A-1 SIX
346 7280 SIX
007 XX
260 SE
20A B40 NM

Db

37E A4C
203 INC
JIE 7<C
06B JRC

NS
3-26

388 SETF
D8 COM
0AE AOC

ALL
ALL

JE6 LSHFA StX  OSF
2FC RCR 13
ICR= 0
102 AC OR
33C RCR 1
0AE ACC ALL
108 CON ALL
26B JNC 3-13
183 INC #430

9

1€6 C=C+C SIX
266 C=C-1 SIX
070 N=C ALL
05C R= 4
2B8 READ 10(+)
OCA C=B  R¢-
198 C=M ALL
268 WRIT 9(0)
0AE AOC ALL
07C RCR 4
IC R= 0
058 6=C @Rs¢
141 NC XQ
0A4 ->2950
0AE AOC ALL
17C RCR 6

23C RCR 2
3C6 RSHFC SIX
3C4 RSHFC SX
0AE AOL AL
0As AOC SEX

ALL

05C R=
2B8 READ 10(1)
0CA C=B  R¢-
248 WRIT 10(4)
198 C=H_ ALL
268 WRIT 9D)
141 ?NC XQ
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2D6
316 0

HS
$100 260

083 JNC $410

0 SIX
236 C=C+1 XS

7

02t B=0
389 NC X0
08C ->23E2
JAF 943 /
168 JNC 312
278 READ 9(0)

B $405

ALL

06E AB ALL 028 JNC
376 A8C XS
15 JNC  242B
046 C=0 SX
226 C=C+l SX
276 C=C-1 XS
08E B=A ALL

S+1A 260 SETHEX
THEX 306 MM<C SIX 2FC RCR

013 UNC 3402

23 C=C1 MS
J7t 04C MS

6

398 C=5T X

J9CR= 0
098 C=6 @OR,¢

E

0A4 ->2950
JES 7KC XO
0A8 ->2AF9

L OBD ?NC XO
08C ->232F
399 HC XO
0A4 ->29t6
0B0 C=N ALL
2E6 C30 SIX
253 MWC
266 C=C-1 SIX
070 N=C ALL
2B8 READ 10(1)
05C R= 4
0EA COB R4-
278 READ 9(0)

¥-36 05C

198 C=M ALL

158 CALL

F

04B UNC 8109
23E C=Ct1 MS
J7E WC NS

023 JNC
208 SETF 2

,

070 N=C
38D NC XO
0A4 ->29E7
ORO C=N AL.
JC R= 0
038 6:C @R,¢
OFC RCR 10
070 N=C ALL
J9CR= 0
38C 7FSET 0
OAF JC $415
ORO C=N ALL
2E6 "CHO SIX
037 JC $106
391 MC X0
08C ->23E4

ALL

F

J7C RCR 12
J9CR= 0
008 6=C  @Rst
OEE COR ALL
37C RCR 12

ALL

R¢-
9(Q)
4

2B8 READ 10(4)
0CA C=k  R<-
2AB WRIT 10(4)

t-18

C
d
— gn
]

b
= n —

PACE 51



£8 BLOCK

0 1 2

197 407 ¥ 005 J E OOF 14 N
020 32 020 132 OOF 15 ©
03 3 C 05 5 E 020 32
0B 11 K 012 18 R 012 18 R
0i3 19 § 012 18 R OOF 15 0
015 21 L197 407 ¥ COF 15 O
0d 13 H 020 32 0D 13 MN
020 12 013 19 S 197 407 WV
05 5 E 005 § E 02 32
012 18 R O01 17 @ 013 {9 §
012 18 R 020 32 003 3 C
197 407 Ww 005 5 E 001 1 A
020 32 012 18 R Qt 14 N
014 20 T 012 18 R 020 X2
019 25 Y 197 407 § 04 4 OD
010 15 P 020 132 of tt A

£8 BLOCK

8 9 A

020 ->0899 3D9 TNC XO 01 1 A
JC1 7NC XQ 01C ->07F6 017 23
080 ->2CFO 3DD NC XO 020 32
3BD TNC XQ 0AC ->2BF7 020 45 -
01C ->Q7EF 149 NC X0 000 NOP
097 151 W024 ->0952 04E C=0 ALL
020 32 278 READ 9(@) 038 6=C @R.t
012 18 R OEE COB ALL 226 C=C41 SIX
04 4 D  JEORIN 070 N=C ALL
019 25 Y OAD 173 -  3C4 S1=0
220 544 020 32 379 NC XO
00EA=0 AL 005 5 E  03C ->0FDE
OBO C=N ALL 031 49 1 206 526 WN
106 A=C SEX 020 32 163 WC HX
Jal NC X0 004 4 D OFB JUNC SHIF
014 ->05EB 00E 14 N  10B NC %i2

E9 BLOCK

0 1 2

05F JC  3+0B 0Q3C ->0FDE 369 ™NC XO
262 C=C-1 ® IB 947 3  0IC ->0FDA
10F JC 3421 0BOC=N ALL 301 759 4A
262 C=C-1 @R_ 3D8 COST X 0B0 C=N ALL
03F JC 3407 223 ONC 3-3C 13CRCR 8
262 C=C-1 OR OBO C=N ALL 070 N=C ALL
OAF JC $415 1JCRCR 8 363 TNC XQ
262 C=C-1 OR 10E A=C ALL 08C ->23D9
09F JC  3+13 J41 NC XQ 03 6&0 <
262 C=C-1 or 0BC ->23D0 0B0 C=N ALL
08F JC 311 012 18 R  3D8 COST X
379 NC XQ 241 NC X@ SETF
03C ->0FDE 00C ->0390 308 COST X
06C 108 1 QBOC=N ALL 070 N=C ALL
014 20 T  3p8 COST X 241 NC XO
379 INC XO 10E A=C ALL 00C ->0390

£9 BLOCK

8 ? A

070 N=C ALL 043 JNC *+0C 224 C=C#1 SX
1D0 LDeR- 7 379 NC XQ 070 N=C ALL
OSC R= 4 03C ->0FDE 08C ?FSET 5
302 7A<C eR 06C 108 1 1D3 UNC 843A
013 JNC 3+02 026 38 1 OBO C=N ALL
02 B= ALL 379 TNC XQ {7C RGR 6
0B C=N_ ALL Q3C ->OFDE XE CH MS
0A2 AC BR JBI 947 3 OCI UNC 8418
070 N=C ALL 248 SETF 9 HE AC MS
244 CLRF 9 JAD 7NC XO 07C RCR 4
07C RCR 4 08C ->23EB 01ICR= 3
JHCR= 1 600 042 AOL BR
042 C= R379 INC XO 390 LDER- E
AC R= 2 03C ->0FbE IDC R=Rt1
042 C=0 BR JAF 943 /  0A2 AOC OR
306 7A<C SIX OBO C=N ALL 222 C=C41 OR

PAGE 52 PPC HP-41C ASSEMBLY LANGUAGE LISTINGS Number 2.

3 4 9

014 20 T 012 18 R 020 32
01 1 A 0B if K 012 18 R
197 407 ¥ 009 9 I 00S § E
020 32 WE 14 NHN 001 1 A
00f 1 A 07 7 6 004 4 D
004 4 D 197 4072 ¥ 01%? 25 Y
04 4 D 020 32 197 407 ¥
012 18 R 013 19 § 020 32
020 32 03 3 C 04 4 OD
05 5 E 001 1 A 001 1 4
012 18 R 00E 14 N O14 20 7
012 18 R 020 32 01 1 A
197 407 W 013 19 § 020 32
020 32 05 21 UU 005 5 E
017 23 W 002 2 B 012 18 R
00F 15 0 197 407 ¥ 012 18 R

B c D

379 MC Xa 23C RCR 2 0B0 C=N ALL
03C ->0FDE 358 ST=C X 266 C=C-1 SIX
06C 108 1 304 CLRF 1 2e6 C40 SIX
055 85 U 398 C=5T X 2B UNC 2-23
3B3 JNC $-0A J7C RCR 12 379 "NC XO
149 INC XO 358 §1=C X 03C ->0FDE
024 ->0932 249 INC XQ 078 123 (
104 CLRF 8 00C ->0392 29B NC 3-2D
2CA CLRF 13 10C FSET 8 EB NC 3-23
14C FSET 6 321 °C 60 AOC ALL
013 JNC  34+02 047 ->11C8 2FC RCR 13
108 SETF 8 3C1 NC 60 0AE AOC ALL
388 READ 14(d) ->00F 080 C=N ALL
358 ST=C X 379 NC Xa 2BC RCR 2
304 CLRF 1 03C ->0FDE 13C R=
398 C=ST X JEC 1004 1 0A ACC *-

3 4 3

0B0 C=N ALL 2B8 READ 10(+) 046 AOC SIX
3p8 COST X 0A AOC RC- 1C6 A=A-C StX
07C RCR 4 10A A=C  R<- 0BO C=N ALL
0CA C= R(- 248 WRIT 10(4) 17C RCR 6
070 N=C ALL 0BO C=N ALL 0A6 AC SIX
3A NC XO 0EA COB RS- 106 AC S53X
080 ->20£ 0A AOC  R<- 190 LDER- §
1FD NC XO 100 A=C R<- OQICR= 3
018 ->067F OC RCR 4 13C RCR 8
149 NC XO 070 N=C ALL 070 N=C ALL
024 ->0952 285 NC XO 048 SETF 4

ESET 7 014 ->05A1 0BO C=N ALL
023 JNC $404 106 A=C SIX RCR §&
OCA CLRF 10 149 7NC XQ OEA COB R4-
0ES 7NC XQ 024 ->0952 07C RCR 4
08C ->2339 378 READ 13(c) 10E A<C ALL

B c D

222 C=C+1 @R 0BA CLRF 5 11IE A=C NS
IBE A=A-1 NS FE 7C80 NS JIC R: 1
382 7A8C ER OEJ UNC $+1C 013 UNC $402
OIF JC 8403 2BC RCR 7 1BE A=A-1 KS
042 C=0 RR OAE AOC ALL 37C RCR 12
226 C=C+1 SIX OBO C=N ALL OEE COB ALL
JSEWMI0 HS OFC R= 5 37C RCR 12
37 JC 3-08 0A2 AOC OR OEE COR ALL
0AE AOC ALL JC RCR 12 OCA CB  R¢-
0B0O C=N ALL OAE AC ALL 35E 7480 NS
OFCRCR 10 IC R= 6 CF J 2-07
0A AOC R<- 102 A=A-C @R 158 N=C ALL
108 A=C  R{- 0QAE ACC ALL 08B UNC 311
07C RCR 4 23C RCR 2 198 C=M ALL
070 N=C ALL 070 N=C ALL 2BC RCR 7
198 C=M ALL 198 C-M ALL OC R= 5

197 407

[
3

b-
J

©
R
E
C

u
w

J
O
I
W

=

260 SETHEX
330 FETCH SX

E

10a A=C  R¢-
2BC RR 7
070 N=C ALL
0A AOC ALL
OICR= J
150 LDeR- 5
0ICR= 3
362 AEC
16B JNC $420
0BO C:N ALL
17C RCR 6
308 COST X
070 N=C ALL
3B8 READ 14{d)
3p8 COST X
304 CLRF 1

0

6

04E C=0 ALL
182 A=A-F #R
023 MC 3404
1A6 A=A-1 SIX
1A2 A=A-1 ®R
1A2 A=A-1 BR
142 A=A-1 RR
OIF IC £403
226 C=C+1 SIX
JE3 UNC 3-04

1Eé C=CHC SX

E

102 A=C
0B0 C=N
0A2 AC
070 N=C ALL
198 C=M
JMC R= 1
JIC RCR 12
OEE COR

7

23A C=Ct1 M
170 PUSH ADR
09C R= 3
10A A=C  R¢-
JEN LSHFA R<-
JEA LSHFA R<-
SEA LSHFA R<-
AA AOC R4-
210 LMR: 8
105 NC GO
072 -21C75
149 NC X0
024 ->0932
OEE COB ALL
268 WRIT (0)
265 7NC x0

F

308 COST X
23C RCR 2
308 COST X
304 CLRF 1
3D8 CCST X
37C RCR 12
JAB WRIT 14(d)
0B0 C=N ALL
13C RCR 8
262 C=C-1 OR
08F JC 141i
262 C=C-1 ER
177 JC $32
262 C=C-1 OR
15F JC 3428
262 C=C-1 @R

7

1£4 C=C+C
0A6 ACC
1C4 A=A-C
126 A=44R
0AE ACC
10E A=C
OFC RCR

ZY R¢-
{>R

07C RCR 4
ALL

ALL

eR
eR
oR
eR

S&X
SEX
SiX
53X
ALL
ALL
10

379 ?NC X@
03C ->0FDE
078 123 {
379 NC XO
03C --0FDE
20E 526 N
01B UNC 3403
033 INC #406
3C3 JC 3-08
01IC R= 1
369 NC XQ
03C ->0FTA
158 347
JCC KEY
033 INC #406
360 7RC XO



3
1
k

pe
el
s

S
I
Z
B
R
R
E
-

S
A
B
E
R

UR
SE

HR
AR

AY
E

as
s

Fr
eg

iv
ag

il
xS

HS
ES
UE
ER
T
R
I
T
H
R
E

-
_
—
O

=
C
O
C
d

-
p
o
— <
>

RE
4 2

s
c
o
o
e

z
g

-
E
B

3E0 RTN
149 NC XO
024 ->0952
3B8 READ 14(d)
308 COST X

330 829 =
3p8 COST X
0B0 C=N
13C RCR 8
070 N=C ALL
OIC R= 3

EB BLOCK

8

208 521 K
048 JNC
013 MC
318 NC

369 TC
03C ->0F
341 813
0B0 C=N
1BC RCR 11
106 A=C SX

57
%

-
O
O

HH RC$

sS
yz
EE
NN
NY
Na
Na
E

SE
_E

IR
In

gn
ET

BE
ng
}

2 &

—

o
o
9

E
z

T
U
V
T
N
z
a
m
t
i
a
m
”

B
R
I
R
S
B
E
E
B
M
S
N
E
U
N
E

23
85

33
7

3 9 A

F
T
E
E
l
T

st
IB

03
0T

52
3 3E
3

AS
ET
ES

i
»
w
o

EN
GR
EE
SE
S

sE
sE
SI
E

Es
= #

A
s
s 3 5

gE
Ra

B
5
3

S
o
®

S5
55

»
t
d

_
—
g
m

S
e
3

-
r
w
r

OC RCR 5
306 7<C SIX

2

SFO PRPH  SLCY
038 READ O(T)
OFC RCR 10
OCR=
104 A=C
178 A=Att
22C 1

me
BE
BE
1 R¢-

R¢-
HS
2
sti

$
v
y

S
R
I
g
E
=
d

.

e3
r F
3
°

A
Q RS C

d

3S »
=

F
E
R

<
< o
R

p
s

~
N

u
b

8
N
X

o
n
2
<
>

[
=
~

2
4
%

B
R
A
o
S

$

2
& & x0

- F-

“
3 [=]
N
E

03C ->0FDA
JF1013 wu
2B8 READ 10(4)
0A6 AOC SIX
248 WRIT 10(4)

RTN380
104 CLRF 8

3 4 5 6 7

098 C=6 ORet 046C=0 SIX 3JEBJUNC 3-03 31CR= 1 22 WI 2
MCR= 1 3F0 PRPH SLCT 379 ™NC XO 10€ A=A-C NS OSB JNC  $+0B
14A A=AHC R¢- 3E0 RIN 03C ->0FDE 047 X 3408 III MC 3-14
013 NC £402 379 HC XO FB 760 x ISE TAO MS OAE AOC ALL
164 A=At! RC- 030 -DOFDE {BO POP ADR O7B JXC $#0F OFA COB R¢-
17 A<AHl HS O06C 108 1 23AC=C41 MN 2FE C80 KS Cp R‘-
2X WI 2 014 20 T C=CHL MN 027 )C 3404 OFE COB ALL
10F JC $421 379 TC XO 1E0 GOTO ADR OBA B=A  R(- 158 M=C ALL

Th EEL MRE RD HA A ME
3 C=N ALL oh C=0 dix 013 JNC 3402 OAE AOC ALL 16B NC $420

Who lm Mile EME ee A EEN
037 C 8406 22CW1 2 MCR: 13 LSHFA ALL 090 LDER- 2
150 LDR-S OIF JC $403 250 LDOR- 9 H LSHFA ALL 38C FSET 0
070 N=C ALL 226 C=C+1 SIX OAE AOC ALL OSE AOB ALL O01B JNC $403

B c D E F

OIF JC 3403 O73 NC S40E 243 S79 C 373 NC 3-12 OAE AOC ALL
36A MC RC- OA2 AOC ER 379 NC XO MCR= 1 OBO C=N ALL
137 JC 3426 OAE AOC ALL 03C -XOFDE 150 LPOR- 5 0A2 AOC OR
OAE AOC ALL OFOCON ALL O06C 108 1 31CR= 1  1024<C OR
OFCRCR 10 302 7A<C OR OID 29 1 OAE AOC ALL 070 N=C ALL
0AE AOC ALL 043 NC 3408 349 THC XQ 23C RGR 2 OAE AOC ALL
OBO C=N ALL OF0O CON ALL 03C ->0FDA 302 TAC @R OBC RCR
OCR 3 OAEAOC ALL 247 583 6 O0F J $405 OAE ADC ALL
%2 00 OR OPO C=N AL 379 NC XO x R= 0 046 C=0 SIX

M3410 042 AOL 03C ->0F 222 C=C+1 OR IFO PRPH SLCY
27MIC OR 102A=C OR O05C 108 1 362 AIC OR 270 RAM  SLCT
II NC #422 070 NC ALL O00A 10 J 332.0  $-1A 3BB READ 14(d)
150 LDeR-S OBB JNC $411 3CB JNC 3-07 21CR= 2  3D8 COST X
OICR= 3  OFOCON ALL ODO LDER-3 058 6=C @Rs4 084 CLRF 5
0A2 AOC @R 349 INC XO OICR= 3  2BCRCR 7 308 COST X
302XC BR 03C ->0FDA 362MC BR OSC R= 4 3AB WRIT 14(d)

3 4 5 6 7

288 SETF 7 347 839 6 JOBSETF 1 070 N=C ALL OOF 15 O
2C SET 13 OBOC=N ALL 3IDBCOSTX  28C MWSET 7 220 S544
OF JC 3407 OICR= 3 I2CRCR & 2X7.) 3-24 OBO C=N ALL
04C 4 042 AOC WRIT 14(d) 379 TNC XO 106 A=C SIX
02F JC 3H05 190 LDOR- & 288 READ 10(4) 03C ->0FDE 1BC RCR 11
398CsST X OICR= 3 270 RAM SLCT 38D 909 146 A=A1C SIX

mage wweEa Bh gn
Sia & Tea ALL 033 NC $406 % MW x0 3A1 TNC XO
26C 7FSET 7  3EE LSHFA ALL OCE C=B ALL 01C ->07EF 014 -OSES
027 JC 304 34D NC XO 268 WIT 9(@) 097 151 W 3D? “NC XO
3465 NC XQ 08C ->230B MC 020 32 01C ->07F6
08C ->2309 2p S41) 08C ->23ED 013 19 S  3Db NC XO
218 536 X IBS READ 14(d) 10F 271 0 003 3 C OAC ->2BF?
3AD HC XO 13CRCR 8  OBOC=N ALL 020 32 379 NC XO
08C ->23EB IB COST X 226 C-C+1 SEX 014 20 T  03C -DOFDE

B c D E F

22C WI 2 022 ->0899 I58ST=C X 19CR= 11 197 407 WM
360 7C RIN 106 A=C SIX 3EO RTN O7CRCR 4 023 NC 3404
013 NC 3102 CA ST=0 130 LDI SIX OFA COB R<- 245 TNC GO
108 SETF 8 208 STOT 191 401 Q@ OCA C=B R(- 022 ->0899
045 C=0 SEX 130 LDI S3X 208 STOT M4 WM: 1 148 SETF 4
IFO PRPH SLCT OFF 255 © 000 NOP 023 JNC #404 349 NC XO
270 RAN SLCT 358 ST=C X 000 NOP OCE C=B ALL 03C ->0FDA
388 READ 14(d) 10C PFSET 8 000 NOP 268 WRIT 9(0) OBS 181 5
1I2CRCR & 057 JC 340A 000 NOP 3E0 RIN 000 NOP
IDBCOST 130 LDI SIX 266 C=C-1 SIX 3D4R=R-1 000 NOP
08C 7FSETS 045 101 e  3D3 NC $-04 3D4 R=R-1 000 NOP
037 JX $406 2D8 STOT JAI MC $-0C 3B3 UNC  ¥-0A 000 NOP
308 COST X 000 NOP OCE C=B ALL 3CC 7KEY 000 NOP
10C FSET 8 266 C=C-1 S8X 23CRCR 2 03 NC $107 000 NOP
JA0 INC RIN 3JEB JMC 8-03 OEE COB ALL 38D TNC XO 000 NOP
65 INC 0A6 AOC SEX OCE C=R ALL 08C ->23DR 000 NOP
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EC BLOCK

0 1 3 \ S 6 7

104 CLRF 8 08C FSET 5 ICR= 0 O70 NC ALL 08D 109 a OIC ->0FDE  27E C=C-1 MS
0AE C=0 ALL O02F JC $405 >23E 058 B=C ORs} OCE CB ALL OAS AOC SIX 000 0 © 063 JNC %40C
270 RAN SLCT 391 7NCX@ ODF 217 Y ONE C=0 ALL 2A0 SETDEC OBO C=N ALL 10C ?FSET 8  3A1 NC XO
388 READ 14(d) 08C ->23E4 ; J70 RAM SLCT OBACLRF S  13CRCR 8 038 JNC $407 088 -)>22E8
08 COST X00 108 OF8 READ 3(X) OED NC XQ  O0A6 ACC SIX 391 TMC XQ 391 7MC XO
08C 7FSETS 031 49 1 10E A<C ALL 044 ->193B 17C RR 6  0BC ->23E4  08C ->23E4
013 MC $402 3CA ST=0 08E B=A ALL 10E AC ALL 070 N<C ALL 38D 909 H  0C 108 1
108 SETF 8 OCR: 3 SMC X@ 130 LDI SIX OCI MC XQ 3B IMC X@ OB S59
308 COST X 190 LDOR- 6 03C ->0FDE 3 3 05C ->1730  08C ->23E2 391 "MC XQ
3E0 RTN 070 NL ALL 06D 109 = 204 C=CiA SIX OBO C-N ALL 37E 894 *~ OBC ->23EA
081 129 A 391 TMC XO OC R= 10 260 SETHEX OBC RCR 5 389 "WC Xa 383 947 3
014 20 T  08C ->23EA 0C RR 3  34E %A80 ALL O0A6 AOC SEX OBC ->23E2 ED 7NC 60
004 4 D 208 S23 KX 04a C=0 R(- OJ3 JNC #406 106 AC SIX 36] 847 ¢  0BA ->22FB
004 4 D O1B AC $403 0ICR= 3 O0Ab AOC SIX 2C RGR 9 AOC ALL OSE C0 MS
00E 14 N 020 NC 190 LDBR- 6 379 MC XO 070 N=C ALL 10E A<C ALL 384 CLRF 0
017 23 § IBM 2-00 226 C=C+1 SX 03C -DOFDE 379 WC XQ 27E C=C-1 MS O46 C=0 SIX

EC BLOCK

8 9 B c D E F

270 RAN SLCT O00 14 WN 226 C=CH1 SUX O06C 108 1 3EC 1004 1 391 TNC XQ OCC FSET 10
356 80 XS 00C 12 L 070 NC ALL OE 78 * QBOC=N ALL 08C ->23EA ODF JC  ®+1B
0 CRIN 004 A D 2FB READ 11(a) 379 TMC XQ 391 PMC XQ 266 C=C-1 SIX O04C 108 1 149 INC XO
ICRER 12 OE 14 N 03C ->OFDE OBC ->23E4 266 7CH0 SEX O14 20 T 024 ->0952
146 A=A-1 SEX 017 v 000 0 © 2F8 780 x 31B JNC %-1D 391 TNC XO 198 C=H ALL
047 JC $408 3CA SI= 10C FSET 8 046 C=0 SIX 391 PHC XO OBC ->23E4 268 WRIT 9(0)
388 SETF 0 208 SETF 13 $08 067 JC $40C 3J9CR= 0  08C ->23EA  3BI 947 3 149 7MC XO
FC RGR 13 SETF 28C 7FSET 7 058 6=C ORs 07B 123 353 MC t-16 0A ->2952
1A6 A=A-1 SEX 34D TNC XO 033 NC $106 391 NC XQ 368 JNC 3-13 352 TA4C OR 09D NC XO
027 JC $404 09C ->27D3 91 NC XQ 08C ->23E4  OICR= 3 O1B NC $403 OAd ->2927
FCRR 13 OCR: 3 08C ->23EA  20E 526 N OQP0LDeR-2 204 CLRF 2  {3CRCR 8
146 A=A-1 SIX 2B8 READ 10(4) 06C 108 1 073 UNC S40E OICR- 3 013 JC $302 10A AC  R¢-
II MC 1-14 10A AC R<- 068 107 k O13 NC $402 102 AC OR 208 SETF 2 149 "NC XO
3E1 INC 60 338 READ 12(b) 02B JNC $405 023 NC $104 OBOC-N ALL OFC RCR 10 024 -X0952
00 -Y02F8  O0Ad AOC  R¢- 391 MC XQ 391 INC XO 302 PAC OR OFA COB R(- 278 READ 9(O)
08B 139 K OFC RCR 10 OE C=0 ALL OBC ->23EA OBC ->23EA  OAB JNC 2409 070 NC ALL 158 HC ALL
ED BLOCK

0 1 3 A 5 6 7

MD INC XO OCEC=B ALL 033 JNC $406 3JEE LSHFA ALL OAE AOC ALL OFE COB ALL OCE C=B ALL
0Md ->29D3 268 WRIT 9(0) 19C R= 11  3EE LSHFA ALL 228 WRIT B(P) OAE AOC ALL 2F0 WRITE DATA
26D TMC XQ OBO C=N ALL 26A C=C-1 R(- 3EA LSHFA R(- 3SE 7a80 NS 1B8 READ 4(N) 148 WRIT S(N) O4F ACB ALL
04 ->29BB RCR JA LSA R<- 3EB JNC 8-03 ICRCR 12  2DE "BBO MS  28C 7FSET 7
WB COST X  27ECC-1 MS OLD NC 2403 3IB ONC 3-19 OBO C=N ALL 10A AC R¢- 32F JC 8-1B 057 JC  #40A
08C 7FSETS  27EC=C-1 MS 278 READ 9(0) 313 JNC -1E OBCRCR 5  OAE AOC ALL OBO C=N ALL 2DE 7R#0 NS
028 JNC 3105 OEE COB ALL 013 WNC $402 R= ODE C-B MS 1E8 WRIT 7(0) 2FE 7CH0 MS O43 UNC $408
308 COST X 0 AL 023 MC $404 070 N=C ALL 178 READ S(M) OBB JNC $417 OBO C:N ALL
389 WC XQ 17E A=AHL MS A R=R-1 AOB ALL JC RR 12 OFE COB MS 22 C=CH1 SEX
08C ->23E22  19CR= 1 002 A<0 OR 233 READ B(P) 10AA<C R<- ODEC=B MS 070 N=C ALL
139 HI 9 1M AA-1 R¢- 34 R=R-1 JCRCR 12 OAE AOC ALL 27CRCR 9 391 “MC XQ
38 COST X O04 AOB ALL 162 A=AHl OR OAE AOC ALL 1AB WRIT &(N) 070 NsC ALL  0BC ->23EA
389 NC XQ 198 C= ALL 70 8-04 MCR: 1  OEECOB ALL 24B NC £-37 380 909 HM
08C ->23E2 INC RR 12 1A2 A<A-1 OR IF READ 7(D) I7C RCR 12 OG AOB ALL 37B NC  %-11
135 309 5 ICR 1 OAC FSET 4 37C RCR 10A A<C  R¢- 288 READ 10(f) 149 7HC XO
260 SETHEX OFA COB R¢- 177 X  $42E 10A AC R(- O4A C=0 R<- 270 RAM SLCT 024 ->0952
ED BLOCK

8 9 B C D E F

368 READ 14(d) 342 TARO OR 266 C=C-1 SIX 165 A=AHl SIX 198 C=M ALL 1DB JNC 843p 198 C=M ALL 02B UNC $405
13CRCR 8  16F JC 42D 176 A=AHl MS OEO SLCT @  2BB NC 8-29 264 C=C-1 SIX 17F A=Atl MS
308 COST X28 C=C-1 SEX 270 RAM SLCT 3CB JNC 8-07 OICR= 3 29B JC 3-20 270 RAM SLCT 3ISE 7A40 MS
388 SETF 0 106 A<C SEX OCE C= L OBO C-N ALL 142 A-AH #R 158 N=C ALL 158 M=C ALL 2E3 JMC 8-24
38 COST X 270 RAN SLCT 2FO WRITE DATA O9C R= 5 162 A=AHl @R OBO C=N ALL OEO SLCT Q  2EB JAC $-23
17CRCR 6 198 C=M ALL = 2740 BR 077) S40E OFCRCR 10 20CR= 13  17E A=At1 MS
348 WRIT 14(d) 2F0 WRITE DATA 7, UIC SHA 00 SCT PO 102 AC BR 033 READ OT) 34 RR
389 MC XQ 130 LDI  S8X DE A=A-C NS OFC RCR 10  3D4 R=R-1 198 C= ALL 0B2 AOC P-0 04E ACB ALL
08C ->23E2 007 7 6 0ICR= 3  3DA R=R-1 0AE AOC ALL 112 hr P-3 038 READ O(T)
IF 943 /  3LRKR 1 0M AOC R<- 23CRCR 2 158 M=C_ ALL 2F0 WRITE DATA 0AA ATC  RY-
0ICR= 3 IDE AAC MS 10A A<C  R(- OEE COB ALL 038 READ O(T) 198 C=M ALL 104 A<C  R-
OBO C=N ALL O4F JC  $40D O7CRCR 4 23CRER 2 OAOSLCT P  10E AC ALL 2F0 WRITE DATA
OBC RR 5  JSE 7A80 MS 070 N=C ALL OEE COB ALL OMA AOC  R(- 210 LDOR- 8 OEE CCB ALL
11E A<C MS OBI JMC #416 3E0 RTN OEO SLCT @  10A AsC  R<- 2DC R= 13 3OC R=RH
OBC RR SOAS AOC SMX 270 RAN SLCT JAB JNC $-0B 2FO MRITE DATA O0AO SLCT P 266 C=C-1 SIX
10a A=C R(- 106 AC SIX. 002 A<0 AC R= 13 323 NC $-1C 3DC R=RH IDE A=A-C NS 270 RAM CLCT
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