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INTRODUCTION

This is not just a memory map of the Commodore 64 micro
computer, it's a memory guide. So, what's the difference?
A memory map is a list of all the memory locations used
within a computer. A memory guide is much more than this.
It's a detailed description of each location, explaining
what it’s for, how it is used by the computer, and, more
importantly, how it can be used by the programmer .

The memory guide to the Commodore 64 is split up into three
main sections; the RAM guide, the I/0 guide, and the ROM
guide. The ROM guide also includes a complete and annotated
disassembly of the Commodore 64 ROMs.

14 you are a machine code programmer, this book will be
invaluable in helping you to write programs that incorporate
the subroutines contained within the Commodore 64 ROM. It
explains how to pass any parameters that may be required to
the routines, and how to recover the results of calculations
etc. that are returned by these routines. Also covered is
the procedure used by the computer to cope with errors in
the data operated on by the routines.

1f you are a BASIC programmer, this book will enable you to
manipulate the system variables used by the Commodore 64 to
your own ends. This will allow you to use the advanced
features of the Commodore 64 to their full.

This book does not, however, teach you how to program in
machine code, or give explanations of the 6502/6510
instruction set. 1 have assumed that you possess, or have
access to some other book which can do this for you.

NUMBER FORMATS

In general, the hexadecimal (base 16) number system has been
used throughout this book. Decimal numbers are sometimes
used, though, and to distinguish these from hex numbers, and
also to distinguish data from pointers, vectors etc., a
system of prefixes has been used.

If the number has no prefix, then it is a decimal number.
1 the number is hex data, then it is prefixed with a hash
3 This is mainly to conform to the 6502 immediate

addressing mode format, where data is prefixed in this way.
Examples are #60, #1F, #CA.



If the number is a hex address, then it is prefixed with a
dollar sign ($). Examples are $FF, $A000, $BS06.

If the number is a pointer or vector, then it is enclosed in
parentheses (). For example ($C1) represents a pointer or
vector that is held in locations $C1 and $C2.

Many locations are referred to by a label. A label is
simply a mnemonic device to aid the programmer in
remembering which locations perform which functions. The
labels used in this book are those widely accepted as
‘Commodore standard’.



SECTION 1.
MEMORY MAPS



PAGE @
LABEL
D&S10
R&510
ADRAY1
ADRAY2

CHARAC
ENDCHR

DIMFLG
VALTYP

INTFLG
GARBFL
SUBFLG
INPFLG
TANSGN
CHANNL
LINNUM
TEMPPT

LASTPT

TXTTAB
VARTAB

ARYTAB
STREND

FRETOP

RAM memory map

ADDRESS COMMENTS

s08 ° 6510 onboard Data Direction
Register

so1 1 651@ onboard 1/0 port

$02 2 Unused

$03-504 3-4 Jump vector: convert flpt to
integer

$05-506 s-6 Jump vector: convert integer
to flpt

so7 7 Search character

so8 8 Flag: scan for quote at end of
string

$09 9 Screen column before last TAB

$0A 10 Flag: @ = LOAD, 1 = VERIFY

$OB 11 Input buffer pointer, No. of
subscripts

soc 12 Flag: default array DIM

s 13 Data type: #FF = string, #80 =
numeric

$oE 14 Data type: #8@ = integer, #00
= flpt

soF 15 Flag: DATA scan/LIST
quote/garbage collect

s10 16 Flag: subscript ref/ user
function call

s11 17 Flag: #2@ = INPUT, #4@ = GET,
#98 = READ

$12 18 Flag: TAN sign / comparison
result

13 19 Flag: Current 1/0 channel

$14-$15 28-21 Integer value

$16 22 Pointer: temporary string
stack

$17-18 24-24 Last temporary string address

$19-$21 25-33 Stack for temporary strings

$22-$25 34-37 Utility pointer area

$26-02A 38-42 Temporary fac for product of
multiply

$2B-$2C 43-44 Pointer: start of BASIC text

$2D-$2€ 45-46 Pointer: start of BASIC
variables

$2F-$30 47-48 Pointer: start of BASIC arrays

$31-$32 49-50 Pointer: end of BASIC arrays
+1

$33-$34 51-52 Pointer: bottom of string



FRESPC
MEMSIZ

CURLIN
OLDLIN
oLDTXT

DATLIN
DATPTR

INPPTR
VARNAM
VARPNT

FORPNT

ARGSEN
ARISGN

CHRBET
CHRBOT
TXTPTR
RNDX

STATUS

STKEY
SUXT

$35-$36
$37-38

$39-$3A
$3E-$3C
$3D-$3E

$3F-040
$41-$42

$43-$44
$45-$46
$47-$48

$49-34A

$4B-$4C
$4D

SAE-$4F
$50-$52

353

$54-$56
$57-$60
$61
$62-$65
$66
$67

$70
$71-$72
$73-$8A

$79
$7A-$7B
$BB-$6F
90

$91
92

75-76

78-79
80-82

83

84-86
87-96
97
98-101
102
103

104
105
106-109
118
111

112
113-114
115-138

121
122-123
139-143
144

145
146

storage
Utility string pointer
Pointer: highest address used
by BASIC

Current BASIC line number
Previous BASIC line number
Pointer: BASIC statement for
CONT

Current DATA line number
Pointer: current data item
address

Vector: INPUT routine
Current BASIC variable name
Pointer: start of current
variable data

Pointer: index variable for
FOR/NEXT

Operator table displacement
Mask for comparison

Pointer: Current FN descriptor
Pointer: Current string
descriptor

Constant for garbage
collection

651@ JMP to function

Temp data area

Fac#i: exponent

Fac#1: mantissa

Fac#i: sign

Fointer: constant for series
evaluation

Fac#1: overflow digit

Fac#2: exponent

Fac#2: mantissa

Fac#2: sign

Fac#l v fac#2 sign comparison
result

Fac#1: low order (rounding)
Pointer: cassette buffer
Subroutine: get next byte of
BASIC text

Entry to get current byte of
BASIC text

Pointer: current byte of BASIC
text

Seed value for RND

Kernal 1/0 status word (ST)
Flag: <STOP> key pressed
Tape timing constant



CNTDN
BUFPNT
INBIT
BITC1
RINONE

RIDATA

RIPRTY
sAL
EAL
CMPO
TAPEL
BITTS
NXTBIT
RODATA

FNLEN

$96

$9E
$9F
$AB-$A2
$AT
$A4
$AS
A6
$A7
A8
$A9

$AA

$AB
$AC-$AD
SAE-$AF
$BO-$B1
$B2-$B3
B4
$BS

$B6

$B7

150
151
152

153
154

155
156
157
158

159
160-162

171

172-173
174-175
176-177

178-179
180

KERNAL flag: #@@ = LOAD, #@1 =
VERIFY

Flag: buffered character for
serial bus

Buffered character for serial
bus

Cassette sync no.

Temp data area

No. of open files, index to
file table

Default input device (@)
Default output (CMD) device
3)

Tape character parity

Flag: tape byte received
Flag: Control KERNAL message
output

Tape pass 1 error log

Tape pass 2 error log
Real-time jiffy clock (approx)
1/60 sec.

Serial bit count / EOI flag
Cycle count

Cassette sync countdown
Pointes tape 1/0 buffer
RS-232 in bits, tape leader
short count

RS-232 in bit count, tape
write new byte, read error
RS-232 check for start bit,
tape count zeros

RS-232 input byte buffer, tape
function mode (bits 6 & 7),
sync countdown

RS-232 input parity, tape
short count

Pointer: tape buffer, screen
scrolling

Tape end address, end of
program

Tape timing constants
Pointer: start of tape buffer
RS-232 out bit count, #1 =
tape timer enabled

RS-232 next bit to send, tape
EOT flag

RS-232 out byte buffer, tape
read character error

Length of current file name




LA

FA
FNADR
ROPRTY
FSBLK

MYCH

INDX

LXSP

SFDX
BLNSW

BLNCT

GDBLN
BLNON
CRSW

PNTR
Qrsw

LNMX
TBLX

INSRT

LDTB1
USER

KEYTAB
RIBUF
ROBUF
FREKZP

B8
$B9
$BA
$BB-$BC
$BD

sc8

$C9-$CA

$D8

$D9-$F2
SF3-$F4

$FS-$F6

$FB-$FE

184
185
186
187-188
189

191
192
193-194
195-196
197
198
199
200

201-202

209-210

211
212

213
214
215
216

217-242
243-244

245-246

Current logical file number
Current secondary address
Current device number

Fointer to current file name
RS-232 out parity, tape
receive 1/F character

Number of blocks to read/write
to tape

Serial word buffer

Tape motor interlock

1/0 start address

Data start address

Current key pressed

No. of characters in keyboard
buffer

Flag: print reverse
characters. #2@ = no

Pointer: end of logical line
for INPUT

Cursor X-Y position at start
of INPUT

Keyboard matrix coordinate
Cursor blink enable: #00 =
flash cursor

Timer: countdown to toggle
cursor

Character under cursor

Flag: cursor blink phase
Flag: INPUT / GET from
keyboard

Pointer: current screen line
address

Current cursor column on line
Flag: editor in quotes mode,
#00 = no

Screen line length

Current cursor line number
Tape: most recent dipole bit
value

Flag: INST mode. >#20 = #
inserts

Screen line link table
Pointer: current screen colour
location

Vector: keyboard decode table
RS-232 in buffer pointer
RS-232 out buffer pointer
Free @-page space for user
programs




BASZPT

PAGE 1

KEYD
MEMSTR

MEMSIZ

TIMOUT
COLOR

AUTODN
M51CTR

M51CDR

M51AJB
RSSTAT

BITNUM

BAUDOF
RIDBE

RIDES

$FF

$100-$1FF

$100-$10A
$100-$13E

$200-$258
$259-$262
$263-$26C
$26D-$276

$277-$280
$281-$282

$283-$284

$28F-$290
$291

$292
$293

$294

$295-$296
$297

$298

$299-$29A
$298

$29C

256-511

256-266
256-318

512-600
601-610
611-620
621-630

631-640
681-642

683-644

646

655-656
657

658
659

660

661-662
663

664

665-666
667

668

Temp data area

Microprocessor system stack
space

Flpt to ASCII string work area
Tape input error log

BASIC input buffer

Table of active file numbers
Table of device numbers for
open files

Table of secondary addresses
for open files

Keyboard buffer queue (FIFO)
Pointer: bottom of BASIC
memory

Pointer: top of BASIC memory
1EEE timeout flag

Current character colour code
Character colour under cursor
Top of screen memory (page)
Size of keyboard buffer

Flag: repeat keypress, #80 =
all keys

Repeat speed counter

Repeat delay counter

Flag <SHIFT>/<CTRL>/<CBM> key
Last keyboard shift pattern
Vector: keyboard table setup
#00 = disable <SHIFT>/<CBM>,
480 = enable

#00 = auto scroll down on
RS-232 6551 control register
image

RS-232 6551 command register
image

RS-232 non-standard bit time
RS-232 4551 status register
image

RS-232 number of bits still to
send

RS-232 baud rate (bit time)
RS-232 index to end of in

RS-232 start page of in buffer



RODBS
RODBE
IRQTMP

ENABL

SPRT11
PAGE 3
IERROR
IMAIN
ICRNCH
1OPLOP
1GONE
IEVAL
SAREG
SXREG
SYREG
SPREG
USRPOK

USRADD

CINV

CBINV
NMINV
10PEN

ICLOSE

$29D
$29€
$29F-$200

%201

$206
$2A7-$2FF

$300-$301

$302-$303
$304-$305
$306-$307
$308-$309

$30A-$308

$311-$312

$313
$314-$315

$316-$317
$318-$319
$31A-$31B

$31C-$31D

669

670

671-672

673

674

675

676

677

678
679-767

768-769

77@-771

772-773

774-775

776-777

778-779

785-786

787
788-789

79@-791

792-793

794-795

796-797

RS-232 start page of out
buffer

RS-232 index to end of out
buffer

IR@ vector store during tape
1/0

RS-232 enables (NMI interrupt
control)

TOD sense during tape 1/0
Temp store for tape read

Temp D1IR@ indicator for tape
read

Temp screen line index

#0@ = NTSC, #@1 = PAL

Unused (sprite block 11)

Vector: print BASIC error
message ($E38B)

Vector: BASIC warm start
($A483)

Vector: tokenise BASIC text
($AS7C)

Vector: list BASIC text
($A71A)

Vector: BASIC character
dispatch ($A7E4)

Vector: evaluate BASIC token
($AEB6)

(A) register for SYS

(X) register for SYS

(Y) register for SYS

(P) register for SYS

JMP (#4C) instruction for USR
function

Lo-hi address for USK user

Vector: hardware IRQ interrupt
($EA31)

Vector: software BRK interrupt
($FE66)

Vector: hardware NMI interrupt
($FEAT)

Vector: KERNAL OPEN routine
($F34A)

Vector: KERNAL CLOSE routine
($F291)



ICHKIN $31E-$31F  798-799 Vector: KERNAL CHKIN routine

($F20E)

ICKOUT $320-$321 8@0-881 Vector: KERNAL CHKOUT routine
($F250)

ICLRCH $322-$323  8@2-883 Vector: KERNAL CLRCHN routine
($F3I33)

IBASIN $324-$325 B804-885 Vector: KERNAL CHRIN routine
($F157)

IBSOUT $326-$327 B8@6-807 Vector: KERNAL CHROUT routine
($F1CA)

ISTOP  $328-$329 8@8-B@9 Vector: KERNAL STOP routine
($F6ED)

IGETIN $32A-$32F  810-811 Vector: KERNAL GETIN routine
($F13E)

ICLALL $32C-$32D 821-813  Vector: KERNAL CLALL routine
($F32F)

USRCMD $32E-$32F 814-815 User-defined vector ($FE66)

ILOAD  $338-$331 B16-817 Vector: KERNAL LOAD routine
($F49E)

ISAVE  $332-$333  818-819 Vector: KERNAL SAVE routine
($FSDD)

$334-$338  820-827  Unused
TBUFFR $33C-$3FB  B828-1819 Cassette 1/0 buffer
SPRT13 $348-$37E 832-894 Unused (sprite block 13)

$37F 895 Unused

SPRT14 $380-$3BE  896-958 Unused (sprite block 14)
$3BF 959 Unused

SPRT1S $3CO-$3FE  968-1822 Unused (sprite block 15)
1823 Unused

PAGE_4_UPWARDS

VICSCN $4@@-$7E7  1024-2023 Video matrix: 25 lines by 40

columns

$7F8-$7FF  2040-2047 Sprite data pointers

$800-$9FFF  2048-40959

BASIC RAM program area

$1008-$1FFF 4896-8191 Bank @ character ROM image

$8000-$9FFF 32768-40959

External 8K plug-in ROM area

$9000-$9FFF 36864-40959

Bank 2 character ROM image

$A0BB-$BFFF 48968-49151

BASIC ROM (or B8k RAM)

$COBO-$CFFF 49152-53247

4k RAM

$DROR-$DFFF 53248-57343

Character ROM / 4k RAM

$DORR-$DB2E 53248-53294



Video Interface Controller (VIC)
$D4B0-$D41C 54272-54300
Sound Interface Device (SID)
$DBOB-$DEFF S55296-56319
Colour RAM (nybbles)
$DCOB-$DCOF S56320-56335
Complex Interface Adaptor #1
$DD@@-$DDOF 56576-56591
Complex Interface Adaptor #2
$E@OB-$FFFF 57344-65535
Kernal ROM (or 8k RAM)



COMMODORE 64 ROM _MEMORY MAP

BASIC interpreter ROM ($A000 — $BFFF)

$A00D 40960 Restart vectors
$ABOC 48972 STMDSP BASIC command vectors

$AB52 41042 FUNDSP BASIC function vectors
$A0B® 41088 OPTAB  BASIC operator vectors
$A@Y9E 41118 RESLST BASIC command keyword table
$A129 41257 MSCLST BASIC misc. keyword table
$A140 41288 OPLIST BASIC operator keyword table
$A14D 41293 FUNLST BASIC function keyword table
$A19E 41374 ERRTAB Error message table

$A328 41768 ERRPTR Error message pointers

$AT64 41828 OKK Misc. messages

$A3BA 41B66 FNDFOR Find FOR/BOSUB entry on stack
$ASB8 41912 BLTU Open space in memory

$ASFB 41979 GETSTK Check stack depth

$A408 41992 REASON Check memory overlap

$A435 42037 OMERR  Output ?0UT OF MEMORY error
$A437 42039 ERROR  Error routine

$A469 42089 ERRFIN Break entry

$A474 42180 READY Restart BASIC

$A488 42112 MAIN Input & identify BASIC line
$A49C 42140 MAINI  Get line number & tokenise text
$A4A2 42146 INSLIN Insert BASIC text

$AS33 42291 LINKPRG Rechain lines

$AS6@ 42336 INLIN  Input line into buffer

$AS79 42361 CRUNCH Tokenise input buffer

$A613 42515 FNDLIN Search for line number

$A642 42562 SCRTCH Perform NEW

$AGSE 42590 CLEAR  Perform CLR

$AGBE 42638 STXPT  Reset TXTPTR

$ALIC 42652 LIST Perform LIST

$A717 42775 QPLOP  Handle LIST character

$A742 42818 FOR Perform FOR

$A7AE 42926 NEWSTT BASIC warm start

$A7C4 42948 CKEOL  Check end of program

$A7E1 42977 GONE Prepare to execute statement
$A7ED 42989 GONE3S  Perform BASIC keyword

$ABID 43037 RESTOR Perform RESTORE

$AB2C 43052 STOP Ferform STOP, END, BREAK

$AB57 43095 CONT Perform CONT
$AB71 43121 RUN Perform RUN
$ABB3 43139 GOSUB  Perform GOSUB
$ABAG 43168 GOTO Perform GOTO

$ABD2 43218 RETURN Perform RETURN
$ABFB 43256 DATA Perform DATA
$A906 4327@ DATAN  Search for next statement / line



STRREL

Perform IF
Perform REM

Perform ON

Fetch LINNUM from BASIC
Ferform LET

Assign integer

Assign floating point
Assign string

Assign TI$

Add digit to facl
Perform PRINTH

Perform CMD

Print string from memory
Perform FPRINT

Output variable

Output CR/LF

Handle comma, TAB(, SPC(
Output string

Output format character
Handle bad data

Perform GET

Perform INPUT#

Perform INPUT

Read input buffer

Do input prompt

Ferform READ

General purpose read routine
Input error messages
Perform NEXT

Check valid loop

Confirm result

Evaluate expression in text
Evaluate single term
Constant - pi

Continue expression
Expression in brackets
Confirm character

Output ?SYNTAX error

Set up NOT function
Identify reserved variable
Search for variable
Convert TI to ascii string
Identify function type
Evaluate string function
Evaluate numeric function
Perform OR, AND

Perform <, =, >

Numeric comparison

String comparison



45182

Perform DIM
Identify variable
Locate ordinary variable

Does (A) hold an alphabetic character?

Create new variable

Create variable

Allocate array pointer space
Constant 32768 in flpt

Fac#1 to integer in (A/Y)
Evaluate text for integer
Fac#1 to positive integer
Get array parameters

Find array

?BAD SUBSCRIPT/?ILLEGAL QUANTITY
Create array

Locate element in array
Number of bytes in subscript
Ferform FRE

Convert integer in (A/Y) to flpt
Ferform POS

Confirm program mode

Ferfarm DEF

Check syntax of FN

Perform FN

Perform STR$

Set up string

Save string descriptor
Allocate space for string
Garbage collection

Search for next string
Collect a string

Concatenate two strings
Store string in high RAM
Perform string househeeping
Clean descriptor stack
Perform CHRS

Perform LEFT$

Perform RIGHTS

Perform MIDS

Pull string parameters
Perform LEN

Exit string mode

Perform ASC

Evaluate text to 1 byte in (X)
Perform VAL

Convert ascii string to flpt
Get parameters for POKE, WAIT
Convert fac#1 to integer in LINNUM
Perform PEEK

o



Perform
Perform
Add @.5
Perform

POKE

WAIT

to fac#l
subtraction

Normalise addition

Ferform

addition

2's complement facki
Output ?0VERFLOW error
Multiply by zero byte
Table of flpt constants

Perform
Perform

LOG
multiply

Multiply by a byte
Load fac#2 from memory
Test both accumulators
Over f1ow/under f1ow
Multiply fac#l by 1@
Constant 1@ in flpt
Divide facki by 1@
Divide fac#2 by flpt at (A/Y)
Divide fac#2 by fac#l
Load fackl from memory
Store fac#l in memory
Copy fack2 into fac#l
Copy fackl into fach2
Round fac#1

Check sign of fachi

Perform
Perform
Compare
Convert
Perform
Convert
fac#l

SBN

ABS

fac#l with memory

fackl to integer

INT

ASCIT string to a number in

String conversion constants

Output
Convert
Convert

IN' and line number
fac#1 to ASCII string
TI to string

Table of constants

Perform
Perform

SR
power

Negate fac#l
Table of constants

Perform

EXP



KERNAL ROM ($E000 — $FFFF)

$E000
$E043

$E@8D
$E097
SEQFT
$E10C
$E112
$E118
$E11E
$E124
$E12A
$E156
$E165
$E1EE
$E1C7
$E1DA
$E200
$E206
$E20E
$E219
$E264
$E26B
$E2B4
$E2EQ
SE3QE
$EIIE
$E37B
$E394
$E3A2
$E3BA
$E3BF
$E422
$E447
$E4S3
$E4SF
$E4AD
$E4B7
$E4DA
$E4EQ
$EAEC
$ES00
$ES@S
$ES0A
$E518
$ES44
$ES66
$ES6C

57344
57411
57485

POLYX
RMULC
RND
BIODERR
BCHOUT
BCHIN
BCKOUT

10BASE

EXP continued from BASIC ROM
Series evaliation

Constants for RND

Perform RND

Handle 1/0 error in BASIC
Output character

Input character

Set up for output

Set up for input

Get one character

Perform SYS

Ferform SAVE

Ferform VERIFY/LOAD

Ferform OPEN

Perform CLOSE

Get parameters for LOAD/SAVE
Get next one byte parameter
Check default parameters
Check for comma

Get parameters for OFEN/CLOSE
Perform COS

Perform SIN

Perform TAN

Table of trig constants
Perform ATN

Table of ATN constants

BASIC warm restart

BASIC cold restart

CHRGET for zero-page

RND seed for zero-page
Initialise BASIC RAM

Output power-up message
Table of BASIC vectors
Initialise vectors

Fower-up message

Patch for BASIC call to CHKOUT
Unused bytes for future patches
Reset character colour

Fause after finding tape file
RS-232 timing table - PAL
Get 1/0 address

Get screen size

Put/get row and column
Initialise 1/0

Set screen pointers



SCNKEY

TALK

SECOND

TKSA

Set 1/0 defaults
Get character from keyboard buffer
Input from keyboard

Input from screen or keyboard
Quotes test

Set up screen print
Advance cursor

Retreat cursor

Back on to previous line
Output to screen

Go to next line

Output <carriage return>
Check line decrement

Set colour code

Colour code table

Scroll screen

Open a space on the screen
Move a screen line
Synchronise colour transfer
Set start of line

Clear screen line

Print to screen
Synchronise colour pointer
Main IRQ entry point

Scan keyboard

Process key image

Keyboard select vectors
Keyboard 1 - unshifted
Keyboard 2 - shifted
Keyboard 3 - commodore
Graphics / text control
Keyboard 4 - control

Video chip setup table
Shift-run equivalent

Low byte screen line addresses
Send TALK / LISTEN

Send data on serial bus
Flag errors

Send LISTEN SA

Clear ATN

Send TALK SA

Wait for clock

Send serial deferred

Send UNTALK / UNLISTEN
Receive from serial bus
Serial clock on

Serial clock off

Serial output 1

Serial output @






