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INTRODUCTION

Congratulations, you have just  puwrchased the
tacstest, most verﬁatlle EDITOR  ASSEMBLER on the
market. IEA 1s capable of assembling up to 17k
source filles 1in less than 4 seconde, Fourteen
commands are added to the BASIC editor to creats
source fi1les that can be ascsembled b IE4, Llsedyl
commands include FIND, DELETE, EHUMBEE, ALITO,
URNNEW, AFFEND, BLOCK Bé ‘B, HEX TO DECIMAL, and
DECIMAL TO HEX o name a few.

IEA  includes MICROMON one line assembl er
disassembler for disassembling and editing binary
tiles. Also included 1z a special WALE E”EU&GINE
FACEAGE.  This program can be used to walk through
LAME programe because it HEes only the top two lines

of the screen to displa the registers, flags,
Ermgram counter, op rnd:_ and zstack poiniter.,
reakponts and variable speeds for szlow  motion

edeacution can he seot,

The three main programs (IEA/SYS, MONITOR,
WaALE) can all reside in memory at  the zame time.
That means mistakes can be corrected immediatly,
reassembled and tested without disk access

Sample programs  are included with all  the

subroutines Lo asgist the D gr ammet 1N
understanding the fundemental features of 5010
azsembly langquage.

Aty assembly language hotline MAas heen
establizhed with the advent of IEA to asslat
programmers (beginners T professional s) with
1ntormation spesltic lnls the Lommodore 64
mlrrmcmmpitmr To contact this  hotline, nhone

&1:-Y44-8454 during the hGUF" OO p.m. to 10:00
.M. 7 days a wesl,
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IEA/SYS
MONITOR
SMFP1/IEA
GMP2/1EA

WALK

BAS/ IEA

IEANOTES

SPRITE

ANDLOGIC
EORLOGIC
DRALOGIC

INPUT

Robin’s Software

SOFTWARE CONTAINED ON DISKETTE

Instant Editor Assembler 1s a 2k machine
1anguage Erwgram located 1n memory at
$4A00-%5FFF HEX.

Monitor 1s a machine language program
lncated at $9000 or $CO00 HEX.

SAMEL/TEA 15 & SOURCE text file
1llustrating the use of all Fourteen EDITOR
Commands. Use this +1le with "Getiing

Started with IEARY.

SAMFZ2/IEA 1% a SOURCE text file
1llustrating the use of all eight FHEUDDO OF

LODES.

WALKE. 15 a machine language program to allow
single stepping through a machine language

rogram.  This WALE uses only the to 2

1nes of the monittor to display the FROGRAM
COUNTER, REGISTERS, and FLAGS. This
teature allows the programmer o wal k
through GAME programs without disturbing
the screen. WALE 15 located at %4000 or
000 HEX.

BAS/IEA 15 a SOURCE text +1le to show how
to pass intormation between BASIC and
MACHINE LAMNMGUAGE programs, ZERQ FAGE

MEMDRY, and ROM Routines.

TEANOTES/TXT. Load this 4ile and LIST *to
see bEditor commands., Fseudo Op Codes  and

also any notes added after printing of this
manual.

SFRITE.SUBS/IEA 1is a source +$ile with
tourteen SFRITE subroutines that make

controlling sprites easier than Us1ng
HASIC,

QHS.LDEICEIEQ describes the use of mhemonic
AND .

EEE.LDEIEIIEQ describes the use of mnemonic

SEQ.LDGIEEIEQ describes the use of mnemonic

INFUT,FRINTAIEA are two subroutines
can be used to INFUT Variables and F
them.,

that
'RINT

ma
-
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STRING

FONG
HOW TO
ASC—-BIN

" BIN-ASC

SAVE/IEA

LOAD/ 1EA

CUREOR

INPUT

INGTK

SOKRT
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SOFTWARE CONTAINED ON.DISKETTE (CONT)

STRING.CMF/IEA 15 a subroutine that will
compare two strings to see 1+ they are
equal.

FONG/IEA 15 a sample OAME program using
SFRITES.

HOW TO WALE/TXT 1s a description of using
the WALE DEBUGGING FROGRAM.

ASC-BIN.ROM/IEA 15 a subroutine describing
the use of the ASCII to BINARY RIOM routine.

BIN-ASC.ROM/IEA 1s a subroutine describing
the use of the gINARY to ARCII EOM routine.

SAVE/IEA iz a subroutine describing  the
FERMAL routine S5AVE.

LOAD/IEA 13 & subroutine describing the
FERNAL routine LOAD.

CURSORFLASHAIEA 13 & =subroutine to  +1ash
the cursor and wait +or kevbhoard i1nput.
It returns with an ascii character 1in  the
Afocumulator.

INFUT.FLASH/1IEAR 15 an 1nput subroutine that
can be used to input =z=trings ot data +from
the kevboard. It handles BACKSFALE, CURSOR
right and lett, and can receive character
strings up to 255 bvtes.

INSTR 15 a subroutine that can be used from
a BALGIC praogram to +ind the first occurance
of a substring within a string.

Shell BORT i3 a subroutine to sort a BABIC
ctring arrav intoc alphabetical order.
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TEXT EDITOR COMMAND FEATURES

A Assemble Source tewt File,

1

DN, n Delaete a range of lines.

F/text/ Find and list all lines containing text.

. In et increment for AUTD and RENUMEER.
1/ Turr AUTO OFF,
K i1ll EDITOR wedge.
LN List SOURCE text. (n=start line)
. K Renumber text file. {increment set with .In)
. O Save a blaock of memory.
Syntasx—[.5 "FILENAME" CDO0 CFFF
. TN et Format Tab.
e X List Hex address and Labels.
. U UMNEW  restores a lost text file. (BASID
File!
. M opts start of text pointers to end of  tewt

to allow a program to be loaded on top of
an existing +ile.

$ Convert Hex to Decimsl.

# Convert Decimal to Hew,

The SOURCE text filec are in EYXACTLY the =zame
format as BASIC SOURCE Files, A1l BASIC commands
will work normally with the EDITOR wedge in place.
BASIC and ASSEMBLY programs can he EDITED at  the
same time. Use LOAD and SAVE commands to LOAD or
SAVE S0URCE text files, Locate  ASSEMBLY  text  on
lower line numbers then BAZIC programs and use the
EM FEEUDD OF to tell the aszembler the ond of +ouvt
tn assemble.

To Disable the EDITOR wedge, tv
To Reenable the EDITOR wedge, t

IEA 1z compatible with HESmon cartridge.

IEA 12 compatible with the DOS wedge DI CgE am
supplied with commodore disk drives,

4
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ERROR MESSAGES

SYNTAX 00000 A line of text can not be
assembled. Assembly stops at that
1ine.

KANGE 00000 A branch 1s out of range.

NO MATCH Q0000  LABEL not defined.
OVERFLOW 00000 l.abhel Table overtlow has ocrcured.

Maxi1mum Labhels - 400, Max 1 mum
- =Ty

Lahels Refarenced — I32.

DUPLICATE 00000 Two :LABELS have the same name.

. DH

. DS

.Dw

. EN
DRG

51

. XY

. EQ

Thie errcar 18 generated by the X
command only and rot during
assembly.

PSEUDD OF CODES
Detine By tﬂ stores Hex values 1in memory.

ntax—[.DB $44 $55 $uy etr....]
or L. D 244550y Bt Ce v v

Detine opace. Reserves an arga of memory.
Syntax—1.D&5 00FF] allocates 255 byvtes,

Detine Word. Stores Ascii Valuez of text.
Svntan—-L.DW "THIS I8 A STRING"]

End of program to assembles.

Smtz the locatiorn counter.

nmtax—L0ORG L0001 Start ascsembling at
$E‘£3HU
set internal address of a label low byte
tiret., Syntas-[.5] LﬁBE'] I+ LABEL = €C000
then the low hyte $UH high byte $L00 would

be stored 1n memory.

aet X= low byte, Y= high byte. Sy
:LABEL ] would generate the code LD

L.DY #%high, of the labels address.

I+ an asterisk 15 the first character on 2
line 1t will be stored as a3 00O bvte in
SUCCEess1ive memory locations.  Syntax—-[00010
¥¥%x1 stores I zero byvtes. |

Lgn & hexidecimal address to the label.
ax—L{00010 sLABEL JEO L0001

foeas
wed
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EXAMPLE OF . XY, .DW, .EQ, ORG, PSEUDO-QF CODES

SIRION RS ORGE 0000 s S TART ASSEMBLY
DOl CHEOUT JEQ $FFDI ,;DHHTE LAREL
QOO0 2 MESSAGE oL AREL

Q050 DWW VHELLOY _DEFIHE WORD
OO0 .55 ¥ tSTORE QO BYTE
OO0%5E ENTRY «STARET OF FROG
(0 40) . AY MESSAGE «GET LOW,HIGH

HHDDEFSQ IN THE
s X AND Y REGISTER

LT 5TX %FE STORE LOW BYTE
ST STY $FC ‘ETDFE HIOH BY TR
D007 0 LDV #E00 = INITIALIZE COUNTER
OO0a0 1 LO0OF s LAREL

QOO0 LDA (gFRY Y sLET LETTER IN A
Q00T BED ,FETHFN : CHECE FOR OO
00100 J SR DHEOQUT » QUTFUT CHAR

GO 10 INY  INCREMENT FOINTER
00120 JME L O0F D0 NEXT LETTER
GO121 « RETURM s LABEL

D015 KTE = RETUHRN T0 EASIC
Q01246 END s LABEL

00130 E s END OF ASSEMBLY

the program above will print the word "HELLDY to the
SCRen.

Type .A [press returnl to assemble.

Type X Lpress returnl to see label table. It should
laook 1like this:

$FFDE s UHROUT $LO00 1 MESLAGE
004 ENTRY :CO10 «LO0OF
C$L01LE sRETURN $LO10 s END

The prﬁgram startz at the label (ENTRY, The HEX
addrezss 1z to the lett of the label +table listing.
T conv E?f’t ¢LC006 to a decimal number vou can use the
hex to decimal function like thiss

Type: $CO04 [press returnd
IEA wiil Fm5pﬁﬁﬂ with the decimal value
Type 5Y5 49158 lpress returnl

To make lite easier add these lines to the program.
Now to run, simply type "RUNT

QOO0 :5YS 49152 5TOF

00011 JMF s ENTRY

The colon before the 5Y5 command must be used, or
TIEA will give a SYNTAX ERROR. By using a IJMF as  the
tirst command atter the 0ORG, the &YS address will

alwavs bhe correct.
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GETTING STARTED WITH IEA

= 2 v T T T L e ]

IEA 15 supplied om a 2 1/49 Flmppy disk for the

Commodore &4 computer. The program o©an not  be
copied or backed up. I+ thm IEA Master digk 13
dectroved, anather Master can be purchased +for

a nominal fee ot $o. 00, Fnl ﬁw the instructions  on
the WAREANTY CARD.

LOADING IEA: Insert the disk 1n the disk drive.
TYFE: LOAD "IER/SYRY 8,1

The copyright notice should be displayed.
TYFE: NEW

Text EDRITOR commands will only work 14 there 1s teut
in memory. If there 1s no text or 1+ a WK (k1ll
wedge)  has been dQﬁE, a syntax error will be
displ aved.

Load the sample program.

TYFE: LUQE MEL/TEA" B

To list the orogram.

TYFE: L [RPRESE ENTER]

The +irst +ull screen of text will be displayed on
the screen. FRESS THE SFACE BAR  to continue

listing or press the BREAK key to return to  command
mode,

The command .7 will set the amount ot space betwean
the line number and the op codes. The TAE should be
set for the maximum length of the labels to he used.

To reset the TAH
TYEE » T number (G-10) [FPRESES EMHTER]

2 OFEN4,4:CMDA o the
i3t a BASIL program.

To li=st to the printer, us
command vou usually use to 1

Finding a string of text
TYFE: L AMESSAGE S [FRESS ENTERD
You should see lines 20 ang 4n 113t9d on the screean.,

Assembling the souwrce file

TYFE: A LFRESS ENTER]

You should see IEAS FASS 1 and IEA FRLs 2

The label tahle is now in memory and you can use the
<X command.

Label table listing

TYFE: . A

You will zsee tha ey value and the labels name  for
all labels. Labels that use the + or - =zign are
ligted a2t the end.

~F
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I+ vou see the message DUFLICATE LARBEL line, thiz 18
a warning that the $i1le contains duplicate labels.
You should change the label to another name.

To find all reterences to a duplicate label, use the
F command like this ".F/ :labelszname/". Notice the
space betore the colon. Only lines that reterence
labelz will be listed.

To turmn AUTO line numbering ON

TYFE . . 1 number {1~fDGG)

The .1 command also sets the increment +or  the LK
command.,

To turn AUTU OFF
TYFE .1/
The increment 1s still in memory +or the K command.

To renumber program
TYFE: . o
Make =sure thmf line numbers do not exceed &4000, 14

they do, reset the 1ncgement to a lower number and
use R to renumber again.

Teo Delete lines of text
TYFE: Dstart, end
Start and End should be line numbere 1 the text
fi1le. I+ Start or End are not found 1n the file, a

Svntay error will be displaved.

To save an assembled machine lanqnaqe N agram,

TYFE: .5 ”ﬁrﬁ ram name"” start end

Start should be the ORG address.

Frid should bhe the last addrezc acsembled.

Lok st the label table lis flnq for the lzshel :END.
This addreszs 15 the LAST addrese of the machine

language program.

You should alwavs mn Your  assembly programs like
thiz if vou want to know the last address used:

line number END

line number EN

LARELS

Labels may be any length and must alwavs start with
a colon ":"., A Label atter an op code may bDe an
expression using the "+" or "- S104n. Marimum of
2o bytes. ¥FF Hes.

Some examples of valid label expressions
L.DA :DATA+$01, Y

LDA tDATA-%01

L.DA :DATA-$FF, X
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COMMAND

N LI o moom )

X

O N X S N 0 M O Z

o

Eobin’s Spftuware

MICROMON MONITOR

DESCRIFTION

Simple Assembler
Compare Memory

Disassembler

Exi1t Monmitor
Fill Memory

Go, Run

- Hunt Memory

ill Monitor
|_oad

Memory Dizplay

New Locatar <N
Bramch Offset
Toggle Output
Register Display
Save

Transter Memory
Exit to Hasic

Chamge Character

i

Hex to Decimal

Hex Subtraction

Checksum

)

NTAX

LO0Q LDA #F00
COOO0 CFFF 1000

I>

CO0O0n
COO0 CO10

M m S M

LO00 CFFF 00

0

COO0 CFFF OO0 Ofa O
CoOo0 CFFF " TEXT

LT

K
L "FROGRAM", O3

L CO00
M OO0 G20

COO0 OFFF 1000 000 40010

OV oo o5 07

.F
.2 RROGRAM", COOO, CFFF, 08
T COO0 CFFF 2000

. X

-

Y=
£000
OO0 OO0

2000 o)
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SIMPLE ASSEMBLER

A COa0 LDA #%01

Azsambles when you press the raturn key.
A COO0 AY 01 LDA #3501

COMFPARE MEMORY

1000 2000 2000

Compares memory from HEX 1000 to HEX 2000 to  memory
beginning at Héx 000, Locations with unequal bytes
will he printed on the soraen.

DISASSEMBLER

D COoog COZ20

Disassemhles from address COQO to COZ0, The tTwo or
three bytes following the address can be moditied by
placing the cursor over the character to be changed.
If the cursor iz on the last line of the top of the
screern, the disaszembly can be scrolled by pressing
the cursor key up or down.

FILL MEMUKY

JFOCO00 CFFF OO0

This command will $111 memory $rom CO0O0 to UFFF with
30,

0 COMMAND

Lz D000

Starts sxecution at COO00,

.

Btartg avacntion at the location contained in the FC
reglrster.

HUNT MEMORY

LH COoo CFFF TTEXT

Hurt thru memory from CO00 to CFFF +or  the ascii
string TEXT .H L0000 C500 0& Q1 03

Hunt thru memory tor a seqguence of bytes 04 O1 05
and print the address where they occurred.

NEW LOCATOR

The NEW Command 1s wused to relocate binary code.

I+ vou assemble a program at COO00 and  vyou want Lo
relocate 1t to S0O00, +irst use the ranster Memory
command to transter the code +rom  DCOOQUO-uxuus to
S000-xexe.  Then type N S000 xxux Q000 CO00  wxux
where «xxx 15 the end ot the program,

You should only NEW LOCATE actual machine code  and
not DATA contained within the code. All DATA tables,
strings etc... should be at the start or end ot
assembly code, that makes relocating a snap.
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EXAMPLE USING THE .N COMMAND

COOO LA #3201
CooZ JMF £C000
7 COoO0o COo04 000

Trancsterred code at S000
S000 LDA #4201
o002 IMF $C0O00

N 5000 5004 Q000 COo00 Coo4d

The 9000 is added to any three byte op c<ode that
addresses memory 1n the range CO0OO-C004,

New code at D000 : CO00 + 2000 = 000 1n location
SO0 7

OO0 LDA #%01

5002 IMP £5000

REEISTER DISFLAY

HC IRG Sk AC XK YR 5F
- Q000 0401 O O 00 FE FF

The contents of the register may be changed using
the cursor and tvping a new value.

SQVE
"FROGRAMY , D000, CFFF, O

&d»e memory from COO0 to CFFF file name FROGRAM.

TRANSFER MEMORY

.1 Co0d CFFFE L0000

Transfer 4000 bytes of memory from COOO to CFFF to
=000

-—-i---.l"

There are two monitors o the master diskette,
MONITORE2000 and MONITORFCOOO0, The‘EEEI*TEF Dizplay

will have the name MICRTFOOQ or MICRLOOD so you  know
which monitor yvou are using.

Loading the Monitor.
TYFE LOAD"MONITOR$9000",8,1
TYFE SYS9%4094

or
LOAD "MONITOR$COOO0Y 3,1
oYS 49153

Fress the RESTORE key +rom BASIC to get to  the
monittor. I+ a BRE instrucion 12 executed, the
monittor will take control,

See WALK/SYS for an exp.
ar slow mobion E'..E“Cl.E,
N OOr ams.

steppling
anguage
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USING WALK

WALK. 15 & program designed for debugging and
checking program flow. By using only the top two
lines on the video display, & programmer can  walk
through a machine language program that does graphic
displays. There are tour function keys.

Fl key Hold down to increass speed.

FZ2 key Hold down to decrease speed,

Space bar Hold down for slow motion. Fress  for
cingle step.

B Fress to set a breakpoint.

7 Continue atter breaak.

Fressing the BREAK key will exit the program.

Use WALK$4000 to walk through programs located in
nigh KAM or ROM. Entry 15 SYS4X%4094,

Hae WALE$SCO00 to walk thraugh programs located 1n
low RAM or ROM. Entry 15 5YE8 49152,

To run WALK$4000, type LOAD  "WALK$4000",8,1 [FRESS
ENTER]
TYFE SYS 4%409&

The program will ask for a start address in  Hex.
Atter typing the address, the program will display:

FC SP NVBDIZC A X Y OP
MHMN  NHUMH MHHMNMN MM MN MM WM

FC  Address of the next instruction to be everuted.
5P Stack FPointer.

PROCESSOR STATUS REGISTER "p"

N Negative Flag. I=Negative
V Overflow Flag. 1=Truse
B BRE Command Flag 1=BRE
cimal de Flag.l=
? ?Eﬂlﬁ?aa e FTaS? %:?gggble
. lero Flag. 1=Result Zero
C Carry Flag. I=True
A REGISTER
X REGISTER
Y REGISTER
To set a breakpoint, press "B" and then answer the
nromphts ENTER ADDRESS TO SET BREAK .+ - s u
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On the next two pages are fourteen subroutines  to
make writing game programs that use SFRITES easy.

' SPRITE MDVING SURROUTINES _ 00440 LDA $D010
------------------------------------- 00450 AND :MASKZ,Y
00010 ORE $C000 00440 STA $DO1O
00020 14 00470 :RETURN
00030 } 00480 JSR :PULLRER
00040 1) 00490 RTS
00050 1 00500
00060 1Y ’

00070 S e T e R
00080 :MASK] 00510 :SMYR  :SPRITE MOVE RIGHT
00090 DB $0102040810204080 0052( JSR :PUTRER

00100 :MASK? . 00530 TAY

00110 DB $FEFDFBF7EFDFBF7F 00540 TAY

00120 :FUTREG | 0550 LDA $D010

0012 STA :A 60540 AND :MASKQ, X

00140 STY X (60570 BEG :NOTSET

00150 STY :Y 00580 TYA

001560 RTS (00590 ASL A

00170 :PULLRES 00400 TAY

(60180 LDA :A 004610 INC D000, X

00190 DY 1 0047 ISR :PULLRES

50200 LDY :Y 00620 RTS

00210 RTS 005640 NOTSET

(10220 0045( TYA

’ 00650 ASL A
------------------------------------- 00470 TAX
00230 :5MVL  :SPRITE MOVE LEFT 00480 INC $D00G, ¥
00240 JSR :PUTRER 00490 BNE : RETURN
2250 TAX 00700 LDA $D010
00250 TAY 0071¢ ORA :MASKL.Y
00270 LDA $D010 00720 5TA $DO10
04280 AND :MASK, X 00720 ISRk :PULLREG
00290 BNE :SET 00740 RTC
00300 TiA (0750
00310 ASL A * TURN A SPRITE ON A=0-7 OR $FF
00327 TAX « e e e e
00330 DEC $D00O0, X 00740 :SPON
003240 JSR :PULLREG 00770 ISk :PUTREG
00350 RTS 00780 CHP $$FF
00340 :SET 03790 BEG :ALLON
00270 TXA 00R00 TAY
00280 ASL A 00B10 LDA :MASKL, X
00390 TAX 00820 :ALLON
00400 DEC $0000, X 00830 OR& 40015
00410 LDf $DO0O, X (0840 STA $D015S
00420 CHP $$FF O0BS0 JSK :PULLREG
00430 ENE :RETURN OORL0 RTS

1.
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N S ke A S O B B B O bl Balle B i ke sield alieh ofile GG slee g SppE SpEE g g DS N B DA DI A DU B

b 1 SPOINT

WO T T IS Y N B B s L Bl sshin el ey oy whe PR T B B B A B A smbhl s S aEp SEEE W L G B

01130
11140
01150
01140
(1170
C1180
01190
01200
0121?

__-_----ﬂ—u_—n_--i--—-_“_—-_l-_-_*_--_--_-

TURN A SPRITE OFF A=0-7, DR $FF

A ST R S S S S S e dwie ey e e B B B A hken A - R RS R S A B S

} TALLOFF

FRIT

JSK :PUTREG
CHP #$FF

REQ :ALLOFF
TAX

LDA 1 MASKZ, X
AND $DO1G
STh $DO1S
JSR sPULLREG
RTS

LDA #%00

STA $D015
J5R :PHLLRES
K15

SET SPRITE POINTERS

GF
: SPCOL

:A=SPRITE, X=BLOCK
ISk :PUTRER

AND #307

TAY

TYA

STA $07F8, Y

ISR :PULLREG

RTS

RITE LOLOR

VA=0-7, X=0-15
J5R :PUTREG
AND %307

TAY

TXA

STA $D027,Y
JSR :PULLREG
RTS

sPRITE WP

JiE
J8R PUTREG
AND #30Q7
SEC
ROL A

e b Ak ki wiin s i e WY VIR B Y T T RS R e il ki wl S e A Y W TS PEE e R B M B e e

raFEXV
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TAY
DEC $D000, X
JSR :PULLREG
RTS

SPRITE DOWN

O S W R i sl wfm while ey g S TEE W S S B S b S ek B M o S AN WY W A W RS e e R S S

: SFDOWN

J5R s PUTREG
AND #3507

SEC

ROL A

TAX

INC $D00O, X
J5R :PULLREG
RTS

EXPAND HORIZONTALLY

JSR PUTREG
TAX

LDA :MASKI, X
ORA $DO1D
5TA $DOLD
JSR :PULLREG
RTS

EXPAND VERTICALLY

J5K :PUTREG
TAX

LDA :MASKL, X
0RA $D017
S5TA $0017
JSR PULLREG
RTS

UNEXPAND HORIZ,

JSk PUTREG
TAX

LDA :1MASKZ, X
AND $D01D
STA $DOID
JSR :PULLRER
KTS
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015680
* UNEXPAND VERT.
01690 :SPUNY
01700 JSK :PUTREG
01710 TAX
01720 LDA :MASK2, X
01750 ARD $DO17
01740 STA $DOL/
01750 JSR +PULLREG
01740 RTS
01770
* MULTI-COLOR MODE 5ET
01780 :SPMLS
01790 JSR PUTREG
01300 TAX
01810 LDA :MASKL, X
(01820 ORA $DOIC
01830 T4 $DOIC
01840 J5R sPULLREG
01850 RT5
01860
’ MULTI-COLOR CLEAR
01870 :SPREC
01880 JSR PUTREG
(11890 TAX
01900 LDA 1 MASKZ, X
01710 AND $D0IC
01920 GTA $DOIC
01930 J9R :PULLRER
01940 RTG
(1970
’ CYAMFLE SPRITE PROGHAM
01980 :LGC JEG $0380 :CAGSETTE BUFF
01990 :HIEIT .EG $DO1O
02000 :5000L LEQ $DOOO ;SPRITE#0 COL
02010 :SO0R0OK LEQ $DOOI ;SPRITERC ROK
(2020 SHITCH
02030 DB $01
Q2040 RO +START ROW
02050 DR %60
2060 COL START COL
062070 LU $18
02071

02080

2090
02100
02110
02120
02150
02140
02150
02140
2170
02130
02190
(2200
02210
02720
02230
02240
(2250
(122560
02274
(2280
02290
02300
02510
02320
02330
(12340
02350
02560
2370
(2580
02390
02400
0Z410
(2420
02450
17440
02450
02450
024710
02480
02490
(2500

Nzatll

HNE T A
I RUFAT

02530
02540

(2550

o

Kobin's Sofiware

' EYAMPLE
LDY $87B ;44 RYTES
DA 8$FF :FILL ALL BITS
sLP FILL MEM
STA :LOC, Y
DEY
BPL :LF
DA #3500 ;SPRITE NUMBER
JSR :5SPON : TURN ON
LDY $%0F :LOC POINTER
IR :SPOINT 3SET POINTER
LDA :C0L  35ET UP
STA :+S0COL :COL SPRITER0
LDA :ROW  :SET UP
5TA $D001 ROW SPRITE #0

LDA& :SWITCH
BMI :LEFT ;IS IT MINUS
LDA #$00
JGR sGMVR :MOVE RIGHT
IMP :DELAY ;JUMF TO DELAY
(LEFT :MOVE LEFT
LDA #$00

JoR tSMYL

LDA 4D012 ;RASTER SCAN

ENE :DELAY ;WAIT IF NOT ©
+ TESTO TEST IF 0N RIGHT OF SCREENM

LDA :HIBIT

AND #3001 15 1T SET

BER :TESTI 3 NO

LDA +S0COL ;COLUMN

CMF #$41  ;END DF SCREEN

BRE :LF1 N

LGA (SWITCH
EOR #&FF  :FLOF BYTE
STA :SRITCH
ENE :LF!  NEVER ©
IF ON LEFT OF SCREEN
;50000
CMF :COL IS5 IT
BNE :LF1  :NO
 YES

REQ :FLOF
. THE ROUTINE ABOVE WILL BOUNCE
14 SPRITE ACROSS THE SCREEN,

AR

s DELARY

+FLOF

LDA
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ADC
AND

CMP

EOR

L.DA
ORA
SBC

CFX
CPY
L.DX
LDY

o F

Robin's Software

IM
Operand

There are eleven commands that use the immedlate
addressing mode. They are:

DIATE ADDRESS)
ormat: #E

ADd with carry flag an 2 bit value.

AND the wvalue in the Accumulator with an
immediate 8 bit value.
CoMFares the value in the accumulator with an

immediate 8 bit value.

Fxclusive OR the accumulator register with an o
bit value.

LoaDd the Accumulator with an 8 b1t value.
OF the Occumulator with an 8 bt value.

SubBtract with Carry flag an 8 bit value from the

accumulator.
an & bit
an & bit
bit

bit

ComFare the X register with value,

ComFare the Y register with value.
LoaDd the X reqgister with an d value.

lLoaDl the Y register with an 2 Yalue.

Euamples of ABSEMBLY and BASIL commands.

(Clear the video screen.)
FRINT CHRE£(147)

: CLEAR HOME HEX ASLIT CORE
: DO FRINT SUBROUTINE

LDA #$9-
J5R EFFDE

(For next loop)
FOR X=1 TO & @ NEXT

(DX #%01 LOAD X WITH VALUE UOF 1

L ABEL START OF LOOF
INX s INCREMENT THE X REGISTER
CPRY #¢05 :COMRARE X WITH VALUE OF 35
BME :LF s BRAMCH IF NOT EQUAL TO LF
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ABSOLUTE ADDRESSING
Jperand Format: %

Qperan ormat !:1]1

There are twenty three commands that use the
abhsolute addressing mode. Any absclute addressing
mode may use elther a hexidecimal or a label 1 1ts
operand field. All absclute operands refer to  an
address in memory similar to a FOEE address or FEEE
address i1n BASIL.

The el even commands l1isted under IMMEDIAGTE
ADDRESSING may also be used in ABEOLUTE  ADDREESING
mode., Here are the other tuwelve commands.

ASL Accumulator Zhift  Left iz  the  english
translation for this code. Although, 1n the
ahsolute mode it has nothing to do with  the
accumulator. ALl 8 bitz in the memory location
pointed to by the abscolute operand are shitted
to the left one bit position. The high b1t (bit
7)Y will be shifted to the carry +lag. Also the
low bit (bit 0) will be set to zero (). This
command has the seffect of multyplying an o b1t

rll‘

value by <.

LS8R Local Shift Right. The opposite of A5L. The high
it of the B8 bit value pointed to by the operand
is set to O, and the low bit is moved to the
carry flag. This command has the effect of
dividing an &€ bit value by &,

ROL ROtate Left. This command works like the shift
commande except that the carvy flag 1s rotated
into the low bit pointed to by the operand and
then the high bit i1s moved to the carry bit.

ROR RQOtate Right. The opposite ot ROL. The carry
flag is moved to the high bit position pointed
to by the operand anmd the low bit 1s moved to
the carry flag.

BIT test EBEITs in memory with & valus 1n the
accumulator. The acoumulator is not affected by
this command, Thnis COmitand nerforms 1w
cperations at the same time, First bit 7 1s
moved to the negative +lag and hit & i3 moved to
the overtlow glag. Second, a =imulated AND
operation iz performed aznd the rezult 1+ eqgual,
to rero sets the 7 flag te logic 1. I+ the
result of the simulated AND operation 18 ot
equal the 7 flag i1is cleared to logic O.

Hﬂlir
1 ‘r
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STA
STX
STY
JMF
J 5K

Robin’s Sottware

sltore the Accumulator in a memory location.

STore the X register 1n a memory location.

alore the Y register 1n a memory location.

JuMF to an absolute memory address.

Jump to
agddress,

Examples

Al

LSk
KOR

LDA
AMND
S5TA

CLC
L DX

LDY
JER

Hy using
label to

EXARMELE:
100 s FLOT
2ES.

T |

subRoutine at  the absolute memory

ot ASSEMELY and BASIC commands.
(8 bit multiply by 2)
FORE 49152, PEER (AR152) %2
L0000 :HHIFT VALUE AT $CO00 LEFT
(16 bit divide by 2)
SYA YA

$LOOT 5RHIFT HIGH BYTE YALUE AT #0001
000 +ROTATE LOW BYTE VALUE AT £C000

(Blank screen to border color)
FOEE SlZ60, PREEF (ZIZ65Y AND 247

$D011 ;L0AD ACCUMULATOR WITH YALUE
BEF7  1AND WITH 247 DECIMAL
$D011 1FOKE VALUE BACK

(Pasition cursor to Row,Col)

FOEE 785, FEEK (783) AND 254
FOEE 781,12: FOKE7B2,12
SYS WIS

: CLEAR CARRY FLAG
#$OC  3LOAD X WITH 12 DECIMAL
#$0C 3LOAD Y WITH 17 DECIMAL
$FFFO 1 JUMF SUBROUTINE FPLOT

the FLHEUDO-0F code " .EQ°, vou can use a
represent any ﬁbﬂDlHtE memarv address,

LEQ FFREO
J?F s FLAOT




[ER Manual | Robin’s Software

ZER% PQEE ﬁD%RE%g%NG
@l q

All but two instructions listed under absclute
addressing can use zero page addressing.

Jero paqge refers to memory locations %00 thru  $FF
(O-255 decimal). These locations are called zero
nage because the high byte of the address 1z assumed
to be a2 zero byte.

Zero page memory can  also be  addressed with  the
absolute addressing mode,. However, using zZerg page
addressing is faster in execution time and also uses
only 2 bytee instead of 3.

- The two instructions used in  absolute addressing
that are not allowed in zero page addrezsing are the
codes JMF and JSR.

Remember, IERQ FHBE ADDRESSING MODE aperate: exactl:
the same as absolute addressing erxcept  that ’Eﬁé
FAGE ADDRESSIMG can only address zero page memory.

Eramples:

LDA %FF s LOAD A WITH VALUE IN LOCATION
~&FF {ZERO FPAGE)

LDA $O0FF ;LOADS THE ACCUMULATOR WITH THE
VALUE IN LOQCATION $FF (ARSOLUTE)

lero page memory locations are used by the EBERENAL
OFERATING SYSTEM and the EBEASIC INTERFRETEH. Lo,
caution must he used when using zIZern page memory
trom BASIC.

I+ you have a COMMODORE 454 PROGRAMMER'S REFERENCE
GUIDE., turn 1t to page 210, This 15  the memory
location map. It shows vou what memory locations
EASIC uses for many of 1ts operations.

As yOou Ccan se almost all ot zero g memory 15
used up e rept for locations 02 $F*“ E. How then
can you coexist with BASIC and use more then 2 Zero

page locations™ Simple, just save the values +rom
the locations someplace else end then restore  them
hetore returning to BARSIC.

1+
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Femember ., spome locations are SFECIAL and  cannot  be

used  during HRSIC sxecution. SEulg instance,
tocations €D and $DY contain the pointer to  the
current screen line address. I+ your assambly

language uzed this memory +tor storing data 1t would
change by the wpﬂra+1nq syatem during INTEHEUFT

FROC ”fING 1+ vou chan the ocursor el L on X
pranting Eﬂmﬁtélﬂg nig Hhe screen. Locations  $3A0-$AT
constantly change hecause theze locations are the

Heal - Tlmm hiffy Clock., BASIC:s T1 variable,

IMPLIED ADDRESSING

there are 25 Implied instructions in fhe HoU2 &o10
instruction set. Implied 1nstructions M ale
operand and azsembls to one bvie :Qd@? Here are the
IMHFLIED 1nstructions:

2RK BREeak CLC Clear Carry flag
CLD Clear Decimal +1lag CLI Clear Interrupt
CLV Clear oVertlow flag DEX DEcrement index X
DEY DEcrement index Y INX INcrement index X
INY INcrement indes Y NOF hMNo OFeration code
~HA FusH Accumul ator FPHF FusH Frocessaor
PLA Full Accumulator FLP Full. Frocesssor
RTI Eﬂanﬂ trom Interrapt RTS ReTurn from Sub
QEC SEt Carry flag SED SEt Decimal +1ag
SEI EE* Interrupt +1ag TAX Transter A to X
TAY Transfer A to V¥ TSX Transfer Stack to X
TXA Transfer index X to & TXS Transfer ¥ to Stack
TYA Transter ¥ to A
INDIRECT ARSOLUTE
dnly one instruction uses this  addressing mode—the
JuMF o instruction. With this mode vyou cann create

tunctions cimilar to the ON GOTD command 1n EBASIC,
For example, a BASIC program might have the logic:
10 ON A BOTO 2¢, 20

Uasing assembly language yvou could writes
Qs JJMPTEREL

10 LT sFN20 STORE ADDRESS

e BT FNTO STORE ADDRESS

{7 AEL A MOLTIFLY BY 2

14 TAY : TRANGFER TO INDEX Y
15 LDA tJMFTEL.Y :LOW BYTE ADDRESS

14 TR $FE  STARE LOW BYTE

{7 LDA :JMFTRL+$01,Y :HIGH BYTE

18 CTA £F(  ETORE HIGH EYTE

15 IME ($00FE) 60 TO ADDRESS

al

oIoss
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%%gglu g Indexed, X ﬂddresﬁlqg

solute e"TﬁdEx'H’ rea51ng

D!.E_L%Dd Format: — $hhhh, X

Oerand For EL_.:.T".E)__EL_..
Fitteen 1nstructions Can  use Absolute  Indexed, X
addFElenu Eight of these instructions can use hoth
Ahsolute, X LW‘ﬁ¢rwﬂJh =0 | Hddreﬁﬁiﬂg, The ohher seven
iﬁStFJttlQﬁ% can use Absolute, X Addressing only, and
one more nstruc tlmﬁ Can use ﬁbt‘t&luteﬁf Addressing
only. Here are the instructions

ﬁgsalét X
an f"‘

'_f A0 ﬁ%th Carr:y ASL Accum Shift Lett LDX load X
AND AND mem w/accum DEC DECrement
CMP CoMFare mem w/AccINC IMCrement
EOR Exclusive OR LDY LoalD v
LDA LoaDl Accum L &R Lﬁﬁliﬂl Shitt Right
OKA OR mem w/Accum ROL FROtate Left
SBC SuBtract w/Carry ROR Rotate Right
8TA STore Accum
Ahsolute 1ndexzed instructions are used to ACoess
memory laoacations in a manner similar to a BRASIC
array. The X or Y FHegister can equal values +rom $00
t o $ﬁF (0 to 755 decimal).
Example: To print the word HELLO
(5 G %000
10 : TARLE
11 LDW O "HELLOY s STRING
20 .DE %00 sEND EYTE
S0 LDY #%00 s IMITIALLIZE IRNDEX
4*3 s 1 DU
=0) LDA :TARBLE.Y LOARL BYTE
&0 HEL « DONE » CHECE IR O
70 ISR $FFDD t OUTFUT BYTE
= INY s INCREMENT ¥
20 BEME = LO0OF s COMT, LOOF
G5 DONE
39 BERE : =T0F
Remember, this mode i< MOT  the same az a2 label
expression such as:s LD LARBEL+30Z.,  The +%05 1=
ralled the pypression. This edXprezsion cCannot  be

. hbsplute,x _________ Absolute,Y

changed during edecution whereas Indexed Addressing
nees one of the Registers of the 4510 processor that
can be INCremented or DECramented. You may of Courss
uz=e an expressiaon with Indesed Addressing.

DA sLABELASOI,Y i3 wvalid

1 4
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Sizteen instructions can
Addressing.

INDEXED,

onl-

ADC
AND
ASL
CMP
DEC
EUR
INC
L.DA
LDY
L.SK
ORA
ROL
ROR
sSBC
STA
5TY

Y.
ﬁbaalute Indexed Addrezsing,

Two

Koebin’s Software
Zero FPage Indexed Addressing

FALE
s e

ZERD
CAan

INDEXED, X
JEROD  PAGE

USe
instructions

This mode ot addressing works the same as

with the esception that

y values $00 thru %FF can be used as the Uperand.
The instructions are listed below.

ADd with Carry
AND mem with Accumulator

lerno Page Indexed,Y

I.DX LoaD X
STX STore X

Accum ohitt Lett
CoMFare mem with Acoum

DELCrement memory

location

Exclusive OR memory with Accumul ator
IMCrement memory
LoaD Accumul ator

Loal

Y re

Local Shi

OR memory
rROtate memory

1ster

t Right

with Accumul ator
lL.ett

ROtate memory Right
SuBtract
STore Accumulator in memory
STore Y register in memory

Lero Fage
time then

two byvtes

Here 1=

S0

10
15
20

=

Indexed ﬁddreaﬁing 15 faster 1n
Absolute Indexed Ad

MEMOry

rom Accumul ator w/Carry

' execution
dressing and only takes

to specity the instruction and Operand.

Foutine usin
by %aue the contents o

iern Fage Indexed Addressing
8 bytes of Zergo page memory,

vour machine language program can  make use of
thega memory locations without atfecting the BASIC
storage pointers.
OFEG 0000
» SFACE
D5 0008 RESERYE MEMORY SFACE
: BAVE FROGRAM START
LDX #HEOQ/ INITIALIZE INDEX
: LOOF LAREL
LDA $2H, X ERU FAGE INDEX, X
STA :SPACE, X ABRSOLUTE INDEX, X
DEX DECREMENT X
BFL  LOOF HRANCH IF X3>=0
TS RE TURN
reversing the lines 40 and 4%, you can restore
the values betore returning to EQSIC trom A 5YD

cal

1.

M
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Indexed Indirect Addresesing
Jperand rormat . (§ X

Indered indirect addressing 1s a combination of  two
addressing modes, indexed addressing and indirect
addressing. Eight instructions Can NE=1= this
addressing mode. They ares

ADC ADd with Carry AND AND mem w/accum
CMF COmFare mem w/accum EOR Exclusive~0FR mem w/Acc
LDA LoaDl Accum from mem ORA OF mem w/Acocum
SBC SuBtract w/Carry STA STore Accum in memory

This addressing mode 18 never once used 1nn the
entire BASIC INTERFRETER or the FKERNAL OFERATING
SYSTEM of the Commodore &4, 1 have never found a use
tor this addressing mode either. However, T will
explain how 1t works and mavhe you will Ffind some
use for it,.

Example:
LDA (00, X))

The zero page address in the instruction above ($00)
1 added to the value of the X register.

I+ the X register contains the wvalue 2B, a bvyte
would be loaded to the accumulator from the memory
address contained in zero page memory $2B and $20.

To access the next byte, vou could increment zero
page location #ZB (Low byte)

By i1ncrementing the X register twice, vyou could
access & byte in memory from the address contained
1N zero page memory $2D and $2E,

ﬁgcamulatnr ﬁddrgssing

perarn OF Meat &

This addressing mode assemblezs to a one. bzte code
17153

suszt like IMFLIED addrezsing. The four ructions
that can use this mode are:

ASL Accumul ator Shid+t Laft
LSR Local Shift Right

ROL Fltate Le+t

ROR ROtate Right

Example:

ROL. A RiMtate Accumul ator Letdt
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Indirect Indexed 2 g
Jnerand Format (%hh

Thie addresszing mode is, I think, the most useful.
The same 913ht instructions described on page Y3 can
also be used in this addressing mode.

Example:
LDA (F2R),Y

The accumulator is loaded from the memory location
contained in zero page memory $2B and $2C plus the
value of the Y register.

¥ memory location $2B contains & $01 and location
$2C contains a $08 and the Y register contains a
£00, then the accumulator would be loaded with a
byte from memory location $0801. By incrementing the
Y index register, you can access the next 235 byles
ot memory.

Frample to print the word "HELLO"

10 - XY WORD peeudo-op code

20 STX 3$FE store low byte

) S5TY &FC store high bvte

R DY /P00 initialize Y

40 LR label

it LDA ($FE) Y get ASCII character
£0) HELl = DONE 1€ 1t rero?

70 JoR $FFDZ no, output character
80 INY 1ncrament 1ndey

L) HMNE 1 LF branch to :LF

G2 2 DONE all done

AN RTS return

Y& WORD 1label

Q@7 W "HELLO" 5011 code

FH . DE $00 rero byte

Many times vou will have tables ot data you
Will need to arcess. To be able to access more  then
254 bytes, yvou can i1ncrement the zero page memory
locations high byte pointer.

Example:

10 L00F

20 LDA ($2H) , Y

A0 J5R $FFDZ

44 ITNY

=0 BNE 1.OOF

&0 INC %20 increment high byte
70 BMNE LOOF

24
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e ei e
l]ﬂﬂ'll
s L ABEL

ALl relative instructions e branching
instructions. They direct program flow like the
BASIC command GOT Branching instructions differ

from the absolute instruction JMF in these Way e
1. Relative instructions assemble to two bhytes,

2 Relativg instructions are limited to their
addressing range.

3. Relative instructions test the status +lags and
branch only 1f a specified condition 1s met.

There are eight relative branching instructions.
They are:

BCC Branch if the Carry flag is Clear
BCS Branch 1f the Carry flag 15 Set

BEQ Branch 1+ the Zero flag 13 set

BMI Branch if the Negative flag is set
BNE Branch i1+ the Zero +lag 1s clear

BPL Branch if the Negative flag i1s clear
BVC Bramnch if the oVerflow +lag is Clear
BVS Branch i+ the oVertlow +lag is Set

Most machine language instructions, when axecuted,
affect a bit or bits in the STATUS Register. This
register 15 eight bits lan?. The Branch instructions
test these +lags like the [F THEN logic in EBASIL,
Ervample: To test a byte in the accumulator to  +ind
out 1 1t is greater then zero and less then 1.8

LDA ($2H) ,Y

BEQ EGQUAL

BMI +NEGATIVE

tall through 1+ AX0 and A 128

Hages 26 thru =29 *hmw whnt tlag are aftected {for
every instruction. uJ1n? the WALE program to see
the affect of the flag while esxecutling programs.

127

Branching itnstructions can only branch +orward
bytes and backwards 128 bytes. If a branch 1s out of
range, 1EA will tell you during assembly.

Lise a branch instruction  instead of  a ium
instruction whenever a bknoown condition exists S

as in the program on page Z4. After the INY, the BNE
instruction 18 used ecause we  Enow that the ¥
regleter will never be greater then six.

4"":.]:::‘

-l:" i"l-u
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NOTATION
A Accumulator
X, Y Index registers
N Negative flag
\Y Overflow flag
B BRK flag
D Decimal mode flag
1 1RQ disable flag
Z Zero flag
C Carry flag
hh 8 bit hex value
hhhh 16 bit absolute address
ADC #Shh S69 ' N Z|C 2
ADC S$Shh $65 N z2|C 2
t ADC Shh, X $75 N Z{C 2
ADC Shhhh S6D N 2| C 3
ADC S$Shhhh,X S7D N Z1C 3
ADC Shhhh,Y $79 N Z{C] 3
ADC ($hh, X) S61 N 2|C 2
ADC (Shh),Y 1§71 | N Z|C 2
AND #Shh $29 N Z 2
AND Shh S25 | | N Z 2
AND S$hh,X $35] N 2 2
AND Shhhbh S$2D N Z | 3
AND Shhhh, X S3D N yA 3
AND Shhhh,Y $39 N Z 3
AND (Shh,X) $21 N Z 2
"AND (Shh),Y $31 N / 2
ASL A SOA | N | Z 1
ASL Shh S06 | N 2 2
| ASL Shh, X 1§16 N 2 2
ASL Shhhh SOE | N Z 3
ASL Shhhh, X 1E N Z 3
BCC Shhhh $S90 2 B
BCS $Shhhh $BO 2
BEQ Shhhh SF( 2
BIT S$hh $24 2
BIT Shhhh S2C 3
BMI Shhhh $30 2
BNE Shhhh SDO 2
BPL Shhhh S10 2
BRK ' {$00 1
BVC Shhhh S50 2 )
BVS Shhhh $70 2
CLC S18 - C 1
CLD SD8 1
CLI $58 1
CLV SB8 1
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ASSEMBLY FORM lOP CODE [NV B D12 C NO. BYTES

CMP #S$hh SC9 2
CMP Shh SCS c 2
CMP S$hh, X SD5 C 2
CMP $hhhh ' SCD C 3
CMP $hhhh, X SDD | C 3
CMP S$hhhh,Y $D9 C 3
CMP (Shh,X) SC1 C 2
CMP (Shh),Y D] C 2
CPX #Shh SEOQ C 2
CPX S$hh SE4 (2] C 2
CPX Shhhh EC Ke 3
ICPY #Shh SCO Z|C 2
ICPY $hh SC4 2|C 2
CPY S$hhhh CC 721C 2
DEC $hh SC6 Z | 2
IDEC Shh, X SD6 | 7, | 2
DEC $hhhh SCE | 7 | 3
DEC $hhhh,Y DE 7 | 3
| DEX CA | 2 1
DEY 88 | [ Z | 1
EOR #Shh S49 / 2
EOR $hh 1 S45 y/ 2
EOR $hh,X §55 Z 2
EOR S$hhhh $4D 7 3
EQOR Shhhh, X SS5D Z | 3
EOR Shhhh,Y $59 / 3
EOR (Shh,X) $41 [ 7 | 2
EOR ($hh),Y $51 | Z 2
INC Shh SE6 2
INC $hh, X SF6 2
INC S$hhhh SEE 3
INC $hhhh,X SFE 3
INX ] E8 1
INY 1 ' SC8 1
'JMP Shhhh S4C 3
JMP ($hhhh) $6C 3
JSR Shhhh 20 3
LDA #Shh SA9 2
LDA S$hh SAS 2
LDA S$hh,X SBS 2
LDA Shhhh SAD 3
LDA $hhhh, X SBD 3
LLDA $hhhh,Y SB9 3
LDA (Shh, X) SAl 2
LDA (Shh),Y SB1 2
.LDX #S$hh SAZ 2
LDX Shh SA6 2
LLDX Shh,Y SB6 2
LDX Shhhh SAE 3
LDX S$hhhh,Y SBE 3
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LDY
L.DY
LDY
DY

LSR
LSR
LSR
LSR

LSR

NOP

LDY Shhhh,X
A

' ASSEMBLY FORM

#Shh

Shh
Shh, X
Shhhh

O°P CODE

Robin’s Spoftware

i,

72 C | NO. BYTES

$hh
$hh, X
Shhhh
hhhh, X

cCcoocoocE2ZZ22Z222

ORA
ORA
ORA
ORA
ORA
ORA
ORA
ORA

(Shh) ,¥

#5hh
Shh
$hh, X
Shhhh
Shhhh, X
Shhhh,Y
($hh, X)

A~ A Ay A A A

PHA

PHP

OO0

DN N W W WA R RO Lo N N = o G N N A

k

rl—'

PLA

ROL
ROL
ROL
ROL
ROL
ROR
ROR
ROR
ROR
ROR

$hh
$hh, X
$hhhh
hhhh, X

$hh
($hh, X)
Shhhh
Shhhh

RTI

RTS

SBC
SBC
SBC
SBC
SBC
| SBC
SBC
SBC

#Shh
shh
$hh, X
Shhhh
shhhh, X
shhhh,Y
($hh, X)

zzzzzz72 ZzzzzzzzzzzE
<<<<<<<< < [ Q[T

SSnnsnss Shssnahossskn] | Sesnnnes] ResssRo s oS

SEC

=i

oo Ooaoon olloNoNeNoXelleNeKeNo XS

SED

SE]

-

et

|
|
|

PP D0 B G W WD BN N DO ket 10D G N N = {0 () BN N b Yot | d { et
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ASSEMBLY FORM OP CODE NVBDIZC| NO. BYTES

STA$hh !l’llll

STA $hh,X

STA $hhhh
STA Shhhh, X
STA $hhhh, Y
STA ($Shh,X)
STA ($hh) Y
STX Shh

STX S$hh,Y
STX Shhhh

—

2
2
3
3
3
2
2
2
2
3
2
2
3
1
1
1
]
1
1

z| |zizl=

$98







For Commodore 64" Pel‘spnal commem bv Jim GPHCE.IV.
~lechnical Editor. Commodore Magazine

. The IEA Instant Editor Assembler
Bac!(age Is an invaluable asset to the
eginning machine language program-
mer. The package contains an excellent
Instant editor/assembler system, a full fea-
Editor turt_adenonitor and adwallépr;’ograbr_wlj with
variable step speed and the ability to
ASSEmDIEr | ki braak ooifee RN (i oe o
%rams may be resident in memory at
the same time. The individual programs are easy to
understand, easy to use and work quickly and efficiently.
The package as a whole is quite professionally writ-
ten. The Disk which contains the main programs also
contains six programs assisting in the use of these
programs and more than a dozen additional utility and
example programs. One additional feature of the manual
IS a technical assistance number to aid you with any
problems or questions you might have.

“| would have to recommend the IEA Instant
Editor Assembler, the BEST VALUE-FOR-PRICE
development package on the market!” Jim Gracely

“IEA is a nice simpie assembler, good for
pbeginners at an UNBELIEVABLE PRICE!”

Jim Butterfield, author of “Machine Language” Programming
for the Commodore 64 and Other Computers”

Robin's Software

Box 20220 ¢ Bloomington, MN 55420
Phone (612) 944-8654

Commodore 64 is a registered TM of Commodore






