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INTRODUC1I0N 

WHAT'S IN THE PACKAGE 

The C128 Developer's Package is suitable for both large and small 
development projects. The package works best with systems having more than 
one disk drive and an 80-column text display, but minimal systems are 
supported as well. 

The C128 Developer's Package includes this manual and two disks containing 
information and programs for use in developing 6502-based assembly 
language software. The manual and disks are separately described on the 
following pages. 
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ABOUT THIS MANUAL 

This manual is divided into two sections. Section I, C128 Mode, contains 
information that is applicable to only the C128 in C128 mode. Section II, C64 
and C128 Modes, contains information that is applicable to both the C64 and 
the C128. 

SECTION I - C128 MODE 

This section includes Chapters 1-40 

Chapter 1 - ED128 Full Screen Editor - describes ED128, a full screen 
editor for the C128, similar in function to the DEC® editor, EDT. 

This editor can be used for all text preparation tasks and 
functions in both ASCII and PET ASCII. 

Chapter 2 - HCD65 MACRO Assembler - describes HCD65, a 
powerful 6502 Macro assembler similar to the assembler used 
to assemble the C128 operating system. This assembler 
supports conditionals, local labels, many directives, cross 
references, etc. 

Chapter 3 - C128 Object File Loader - describes a simple fast object 
file loader for the C128" This loader reads MOS-HEX object 
files created by the assembler into RAM memory, where they 
may be saved via the monitor to disk as executable binary files. 

Chapter 4 - C128 ROM Differences - this chapter describes the 
differences between the C128 and 1571 ROM revisions. You 
can use this information to write better programs for all C128s. 
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SECTION II - C64 and Cl2S MODES 

This section includes Chapters 5-13. 

Chapter 5 - C64 Tools - describes three tools: a sprite editor, a sound 
editor, and a character editor. These tools run only on the C64 
or C128 in C64 mode. You can use the tools to develop 
applications for the C128 or C64, but the tools themselves do 
not run in C128 mode. 

Chapter 6 - 64 Fast Load #1 - lists the source code for a routine to 
speed up disk loading (2X normal LOAD) on a 1541 or 1571 
disk drive. On return the carry flag is set if there is an error. 
The loader resides at $COOO-$C318 or can be reassembled. 

Chapter 7 - 64 Fast Load #2 - lists the source code for a routine to 
speed up disk loading ( 3X normal LOAD) on a 1541 or 1571 
disk drive. This routine includes a simple user interface. These 
routines can load to any address between $0800-$FFFF. 

Chapter 8 - 64 Fast Load #3 - lists the source code for a routine to 
speed up disk loading ( 2-3X normal LOAD) on a 1541, 1571 or 
1581 disk drive, This routine includes a simple user interface, 

Chapter 9 - RAM Expansion Code - lists the source code of three 
helpful routines for the C64 or C128 with the 1700, 1750, and 
1764 RAM expansion cards. This code determines the size of 
the RAM card and performs general purpose STASH and 
FETCH routines. 

Chapter 10 - 1351 Mouse Drivers - lists the source code for the two 
1351 mouse driver routines for the C64 and C128. 

Chapter 11 - 1571 Burst Load - lists the source code for a set of 
subroutines that support the 1571 Burst commands. 

Chapter 12 - 1581 Burst Load - lists the source code for a set of 
subroutines that support the 1581 Burst commands. 

Chapter 13 - BASIC 7.0 Math - describes the routines used in the 
C128 BASIC 7.0 floating pOint math package including the table 
of jump vectors. 
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ABOUT THE DISKS 

This package includes two disks for program development. 

Disk 1, side 1 contains: 
ED128 Editor 
HCD65 Macro Assembler 
Loader and other 128 Tools 

To access the programs on this disk, type RUN"·". This will 
bring you to the main menu. For more information, see 
chapters 1-3 of this manual. 

Disk 1, side 2 contains: 
RAM Expansion Routines 
1351 Mouse Routines 
64 Tools 

You can run the following programs on this disk: 
C128CRUNCHER CRUNCHER 
C128UNCRUNCHER 
CHARED 
SPRED 
SIDMON1.41 

UNCRUNCH 
ZAPLOAD 64 
AUTO~RUN 64 

The remainder of the data on this disk supports these programs. 
For more information, see chapters 5, g. and 10 of this manual. 

Disk 2, side 1 contains: 
1571/1581 Burst Routines 

You can run the following programs on this disk: 
1571 BURST.BAS 
BURST EXAM PL. BAS 

The remainder of the data on this disk supports these programs. 
For more information, see chapters 11 and 12 of this manual. 
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Disk 2, side 2 contains: 

C64 Fast Loaders 
To run the programs on this disk, run the .BIN files. For more 
information, see chapters 6-8 of this manual. 

The following is a list of all the files on your disks. 

DISK 1, SIDE 1 

6 
1 
33 

18 

19 
1 :;; 
J.. ,_, 

10 

21 

"STARTUf. (;7,21)8-;"" 

tf E [, r .. 8 A S t, 
I' E [) T • B I l--i V 2. 1 " 

"H(:[J6S.BIN 'J3.3" 
tfL!:'!,a.I)ER. 2 i i'4 'J.'.~)82Sff 

">='ILECOPY" 
t+FILECtJPi .. 2;iN H 

"UNI-COPY" 
"BAI'::i<UP 1571" 
"BACKUP. B I r~" 
.. BACkUP 15131'f 

"AUTOBOOT 128 ft 

"SE'''::TOR ED I TOR" 
0' SHOW BAM" 
.. DOS W E [J G E. 8 AS" 
~DOSWEDGE128.BIN" 

"DOSWEDGE64.8IN" 

P E\(:i 
P R.G 
PRG 
P R(; 
PRe.; 
PR,':; 
fRG 
FF:G 
fPG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 

4 

4 

8 
-::'0 "';"'-' 

28 
6 

"RAMDOS.BAS" PRG 
"RAMDOS128.BIN3.S" PRG 
"RAMDOS64.BIN3.5" PRG 
"RAI1TEST. BAS" 

16 "RAMTEST.BIN" 
1 ·'SNIFF.BIN" 
30 "COMPRESS 128" 
:3 "COMPRESS. BIN" 
1 "HELP. BAS" 
1 7 I' H E L P . BIN" 
251 BLOCKS FREE. 

PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
PRG 
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DISK 1, SIDE 2 

() "';I.'.;II.(.l·E. ... ·j·[II .... ··ill ... I.' 
1 " .. ffG 
1 
1 .. 
24 
3 
1 

64 
1 
1 
1 
2 
1 
1~ 

1 

1 1 
:3 
1 
1 
1 

2 
11 
4 
,.., 
"-

12 
1 
1 
1 
28 
9 
38 
1 
1 
64 
u3 
11 
8 
10 

"R.,c..!,! EXF.A~J3 i iJN" FP,G 
,, _________ H P R~~ 

I' Rf-I,['IEXF. SR('." 
"RA1'1EKf. USJ" 
"RA,t1EXF. 5 [ r'I" 
" R Al"1 E X P • L S T .. 

. ... r- -

.:: c. '.:oJ 

It _________ ,. FF\.;~ 

"1351 [·mUSE 1*1" FRe; 
---------" PE'~ 

"MOUSE128.BAS" 
"t10USE128. 0 I N" 
·'MOUSE1:28. SRC" 
"MOUSE64.6AS" 
"MOUSE64.BiN" 
"MOUSE64. SRC" 
" t1 0 USE. P I] [ N T E R 0' 

PRC; 
FRG 
SEQ 
PR(; 
PRe; 
SEC:; 
PRG 

"---------,, F RG 
"1351 MOUSE 1*2" PRe; 
"---------,, PPJ~ 

"M13S1. 64. BAS" 
"M1351 64.BIN" 

PRG 
FEG 

"M1351.64.SRC" SEQ 
"M1351 128.BAS" PRG 
"M1351 128.BIN" FRG 
"M1351.128.SRC" SEQ 
If " FRG 
"TOOLS FOR THE 64" PRG 
" " PRe.; 
"C128CRUNCHER ft PRG 
"C128UNCRUNCHER" 
"CHARED" 
"CHAR-ML" 
H SPRED'~ 

"SSPED.800()" 
"SIDMON1.41" 
"CRUNCHER" 
"UNCRUNCH" 
"ZAPLOAD 64" 
"AUTO-RUN 64" 

PRG 
PRG 
PRG 
PR'~ 

PRe; 
FEG 
PRG 
PRG 
PRG 
j:::~' ," • K'...J 

300 BLOCKS FREE. 



DISK 2, SIDE 1 

.~ : S -: 1 =:' I.' ~ . .3 T . L..,;3"7'.~ 

P1571 BURST.8AS" 
H ~ 5 -;' 1 f. i.) R.3 T .. E 1 ;-" ., 

3C:~ 

.3 C::;. 
FRG 
P K'::; 

----------" P·RG 

4 

"SURST 
"BUR.3T 

E :< A 1'1 PL. B A .3 " 
.3UB.3.SRC" 
-=l rp~ r .............. , 
_'v 1-'-1. L::J 1 

"SURST .3UBS.BIN" 
;j E L:; I~·l< .. S F R E E. 

PR:::; 
SEQ 
SEw. 
PRG 

DISK 2, SIDE 2 

~ W·:t .. J· ... ···um!l;f, .. '·;: ... ~.I.] 
1 "EDT.BAS" PEG 
-'"-' 

1 
1 

1 

18 
31 

3 

__________ H F F-~~:; 

,,----------,. PR\::; 
"FLOAD1S .. d. SRC" 
"FUJAD, C64. SRC" 
"FLOAD1541.0BJ" 
"FLCA[j. C64. OBJ" 

4 "FL.COOO-C31S" 

SEt:!. 
SEQ 
PRG 
PRG 
PRG 
PF:C'; 
SEQ 
PRG 

1~" "LARGE '~'64 F I LEn 
17 "INSTRUCTIONS" 
1 "EXAt"lPLE" 

----------" P R,':; 
1 "C64 FAST LOAD #~" PRG 
1 
184 

9 
1 
1 

1 

If __________ " P RG 

"BZAP.SRC" 
"BZAP.BlN" 

SEQ 
PRG 

,.----------.. PEG 
"C64 FAST LOAD #3" PRG 
.. ----------" P RG 
" FA :3 T 3. S R C I' 

10 "FAST3.B[N++ 
30 BLOCkS FREE. 

SEQ 
PRG 

ix 



OTHER REFERENCE SOURCES 

In addition to this Developer's Package, you may want to consult some of the 
following reference sources: 

• Commodore 128 System Guide 

• Commodore 1571 Disk Drive User's Guide 

• Commodore 1541 Disk Drive User's Guide 

• Commodore 1581 Disk Drive User's Guide 

• Commodore 64 Programmer's Reference Guide 
(available from Howard W. Sams & Co., Inc) 

• Commodore 128 Programmer's Reference Guide 
(available from Bantam Books) 

• Commodore Magazine-
(published monthly by Commodore Magazine Inc., 1200 Wilson 
Drive, West Chester, PA 19380, U.S.A. U.S. subscriber rate is 
$35.40 per year; overseas subscriber rate is $65.00 per year. 
Questions concerning subscription should be directed to 
Commodore Magazine Subscription Department, Box 651, 
Holmes, Pennsylvania 19043.) 

• CP/M Plus ™ User's Guide 
(available from Digital Research Inc.) 

• CP/M Plus Programmer's User's Guide 
('available from Digital Research Inc.) 

• CP/M Plus 1M System Guide 
(available from Digital Research Inc.) 

• Quantumlink 
(the Commodore personal computer network) 

x 
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CHAPTER 1 

ED128 FULL SCREEN EDITOR 

ABOUT THIS CHAPTER 

This chapter explains how ED128 works. If you are not familiar with EDT or a 
similar editor, it is suggested that you read all of this chapter. Do the 
operations as you read them; experiment with a copy of your file. 

If you are familiar with EDT, or a similar editor, then read the first section of this 
chapter, Getting Started. Then you can experiment, referring when neccessary 
to the ED128 help screens. (Press <HELP> to access the help screens.) Use 
this chapter as a reference. You may find the Beginning Commands section 
particularly helpful. 

This chapter is divided into the following sections: 

Introduction 1-2 
Getting Started 1-3 
Text Display 1-3 
Keypad Commands 1-4 
Moving Around In the Text 1-7 
Searching for Text 1-9 
Deleting and Moving Text 1-10 
Beginning Commands 1-11 
Marked Text Commands 1-15 
Filter Commands 1-16 
ED128 Limitations 1-17 
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ED128 Full Screen Editor 

INTRODUCTION TO ED128 

ED 128 is a full screen editor for the C 128 which is similar in function to the DEC 
standard screen editor, EDT. This powerful, easy-to-use editor can be used 
for all text preparation tasks. ED128 allows you to: 

• get help 

• insert or delete characters, words, lines, blocks of text 

• move forwards or backward to the next char, word, line, or page, the 
beginning or end of file, the next occurrence of a search string 

• enter commands to perform functions such as loading a file, inserting 
a file into text. saving a file, displaying a disk directory, printing 
a file, sending commands to a disk drive 
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ED128 Full Screen Editor 

GE1TING STARTED 

ED128 is started by inserting Disk 1, side 1 into your system disk drive (unit 8) 
and typing RUN" *". Then choose EDITOR from the menu. This program 
allocates memory for the editor, loads in the binary editor image, and invokes 
the machine code portion of the editor. Note that if the editor is booted from the 
80-column screen, the system goes into fast mode automatically. 

The top 23 lines on the screen form the editor's window into the text file. The 
bottom two lines on the screen are used by the computer for reporting status 
information. 

When ED128 is first started, the screen appears blank except for the top line, 
and the bottom two lines. 

The top line displays "[EOF]". This is a special indicator to show you where 
the end of the file is. The top 23 lines are the text editing area. Since no file has 
been loaded and no text has been entered, the only thing displayed is the 
[EOF] indicator and the cursor. 

The bottom two lines are used to display status information, to report editor 
errors and disk errors, and to enter commands, repeat counts, or search 
strings. When the program is first started, the bottom line also displays the 
version number of this copy of the editor. 

To enter text, simply type the text in the normal fashion. Do not use the keypad 
keys because they perform special functions. 

TEXT DISPLAY 

ED128 has three methods for displaying a character. It chooses one of these 
three methods based on the value of the character. 

Nonnal: 
For normal characters, ED128 simply displays the character in 
the appropriate position. 
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ED128 Full Screen Editor 

Inverse: 
For text characters not in the normal character set. ED128 
remaps the character onto a normal character, and displays the 
character in inverse mode. 

Numerically: 
For control characters which have no explicit meaning to 
ED128, there is a special four-character sequence used to 
display the character. For example, the form feed character has 
a decimal value of 12 and a hexadecimal value of $OC. If ED128 
encounters a form feed in displayed text. it will show its 
hexadecimal value enclosed in angle brackets; i.e., ED128 will 
show "<OC>" instead of a form feed. This applies to all 
unprintable characters. 

If text extends beyond the right hand column. ED128 shows a special checked 
character in the rightmost column to indicate that additional text extends 
beyond the right side of the display window. 

KEYPAD COMMANDS 

One of the main features of ED128 is its special use of the keypad keys on the 
right hand side of the keyboard. Essentially, each keypad key has been defined 
as a special function key giving the editor many functions available directly 
from the keypad. Certain keypad functions depend on others; therefore it is 
essential that you read this section in order to fully understand and' use the 
remaining material in this document. Refer to the following keymap diagram as 
you read about the commands. 

<HELP> 
The HELP function is invoked by pressing the HELP key on the top 
line of the keyboard. or by pressing <F3> on the keypad. It causes 
help screens to be displayed. The first screen is a diagram of the 
keypad showing which keys perform which functions. The second 
screen lists the available screens and their syntax. 
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ED128 Full Screen Editor 

Function Keys 
F1 F3 HELP F5 FNDNXT F7 DELLIN 

GOLD 
I HELP I I FINDI IUDELLIN I ........ 

Numerical Keypad 
7 PAGE 8 SECT 9 APPEND + DELWRD 

I COMMANOI I FILL I I REPLACe I I UOEL.'A'RD I 

4 FORWARD 5 BACKWRD 6 CUT - DELCHR 

I BOTTOM I ITOpl I·PASTEI IUDELCHRI 

1 WORD 2 EOL 3 CHAR 

I CASe I I DELEO,-I ! SPCINsl 
ENTER 

0 BOL MARK 
I SUBS I 

I OPEN tiNE I I UNMARK I 

This illustration shows the functions of the keypad and function keys while in the 
editor. 
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ED128 Full Screen Editor 

<GOLD> 
The GOLD key <F1> is what is known as a "dead" key. By itself it 
performs no function. Pressing the GOLD key causes the system 
to interpret the meaning of the next key(s) pressed differently. This 
is different from the SHIFT, CONTROL, and C= keys which have to 
be pressed while the key to be modified is pressed. The system 
remembers that you pressed the GOLD key until an appropriate 
function is entered. You can think of the GOLD key as an 
automatic shift key. 

The GOLD key has two main functions. The primary function is to 
select an alternate function for one of the keypad keys. For 
example, if you press <F7>, the delete line function is 
implemented. If you press the <GOLD><F7>, the undelete line 
function is implemented. 

The second function of the GOLD key is to enter repeat counts. 
ED128 allows you to request that a certain function automatically 
be repeated. To enter a repeat count. press the GOLD key, 
followed by a decimal number using the digits on the normal 
keyboard, followed by the keypad command you wish 
implemented. Note that the repeat count is displayed on the 
bottom line of the display, and when the command is entered, the 
repeat count counts down as each iteration of the command is 
implemented. 

Example: to delete 10 lines, press <GOLD>, then type 10 using the 
normal typewriter keys. Press the delete line key (F7). 

GOLD functions can be repeated as follows: 

Examp!e: To undelete a line 10 times, press <GOLD> key. then 
type 10 using the normal typewriter keys. Press <GOLD><F7>. 

Certain commands ignore repeat counts. For example, if you try to 
convert the case of text 20 times, the editor will only do it once. 

All of the normal keyboard keys (except the digits 0-9) are 
considered to be special command keys, and therefore can be 
repeated. For example typing <GOLO>20<RETURN> causes 20 
carriage returns to be entered into the file. 
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ED128 Full Screen Editor 

COMMAND <GOLDxF7> 
To display the command prompt press <GOLOxF7>. You can 
type commands at the command prompt for disk access and other 
special functions. See the BEGINNING COMMANDS section for 
additional information. 

<ENTER> 
The enter key is used to terminate commands and search strings. 

SPCINS <keypad 3> 
The SPCINS (SPeCial INSert) command allows any character code 
to be inserted into the text buffer. (Form Feeds, for example). To 
use SPCINS, press the GOLD key and then type in the decimal 
value of a character (0-255) as if you were entering a repeat 
count. Then press <GOLDxkeypad 3>. The SPCINS command 
then examines the repeat count and inserts a character of that 
value into the text at the cursor. The SPCINS command cannot be 
repeated. 

MOVING AROUND IN THE TEXT 

SCROLLING 
The top 23 lines of the display are used as a window into your text. 
This window moves both vertically and horizontally through the text 
as you move the cursor around. ED128 follows specific rules for 
this operation. 

VERTICAL SCROLLING - Vertical scrolling is done whenever the 
cursor approaches the top or bottom of the screen. As the cursor 
moves towards the bottom, ED128 will bring more text into view to 
prevent you from ever editing on the bottom line. This allows you to 
always see a few lines of text both in front of and behind the 
cursor. If there is no more text in the buffer, then ED128 will allow 
the cursor to move to the bottom of the screen. Similar rules apply 
to the top of the screen . . 
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ED128 Full Screen Editor 

HORIZONTAL SCROLLING - Horizontal scrolling is performed 
whenever the cursor attempts to move off of the screen 
horizontally. Unlike vertical scrolling which moves in single line 
increments, horizontal scrolling is done on tab (8 column) 
boundaries. Pressing control cursor left or control cursor right 
instructs the editor to perform a horizontal scroll. This will be 
executed so long as the requested scroll does not move the cursor 
off the screen. 

CURSOR KEYS 
The cursor keys are used to move around in the text buffer. They 
will take you to the next position where there is text. If you are at 
the end of a line and press the cursor right key. the cursor will 
move down and left to the start of the next line because the cursor 
can only go where text exists. If you wish to move beyond where 
text exists, type spaces or tabs to move the cursor. 

In addition to the cursor keys, there are nine keypad commands you can use to 
move text in the buffer. 

FORWARD I BACKWARD <keypad 4> / <keypad 5> 
Several commands move forwards or backwards though the text. 
The FORWARD and BACKWARD commands are used to set the 
direction of this movement. This direction is called the current 
direction throughout this text. 

PAGE <keypad 7> 
The PAGE command moves the cursor in the current direction to 
the next occurrence of a form feed in the text buffer. 

BOL <keypad 0> 
BOl (Beginning Of Line) moves the cursor to the start of the 
current line. If the cursor is already at the start of the line, then 
BOl moves the cursor to the start of the next line in the current 
direction. 

EOL· <keypad 2> 
EOl (End Of Line) moves the cursor to the end of the current 
line. If the cursor is already at the start of the line, then BOl moves 
the cursor to the start of the next line in the current direction. 
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ED128 Full Screen Editor 

SECT <keypad 8> 
SECT (SECTion) moves the cursor 16 lines in the current direction 
leaving it positioned at the start of a line. 

WORD <keypad 1 > 
WORD moves the cursor to the start of the next word in the current 
direction. Note that the tab character and the carriage return 
character are considered to be words. 

CHAR <keypad 3> 
CHAR (CHARACTER) moves the cursor to the next character in 
the current direction. 

TOP <GOLDxkeypad 5> 
TOP moves the cursor to the top (beginning) of the buffer. 

BOT <GOLDxkeypad 4> 
BOT (BOTtom) moves the cursor to the bottom (end) of the buffer. 

SEARCHING FOR TEXT 

Once you are able to move around in the text. you can use a number of 
commands to edit text. These include: 

FIND <GOLDxF5> 
The FIND command allows you to search the buffer for specific 
words. Pressing <GOLDxFIND> displays a prompt on the bottom 
line of the screen. Type in the string you wish to search for. Press 
<ENTER> and the editor looks in the current direction for that 
string. If the string is not found, an error message is displayed. 
Note that such searches locate both upper and lowercase 
characters. 

FNDNXT <F5> 
FNDNXT (FiND NeXT) moves the cursor in the current direction to 
the next occurrence of the search string. (See FIND). 
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DELETING AND MOVING TEXT 

The following three commands work on a single character at a time, 

DELETE (main keyboard) 
deletes the character immediately prior to the cursor and backs 
the cursor up to where that character was. 

DELCHR <keypad -> 
(DElete CHaR) deletes the character under the cursor and shifts 
the rest of the line left to take its place. 

UDELCHR <GOlD><keypad-> 
(UnDElete CHaR) restores the character previously deleted by 
DELETE or DELCHR. This last deleted character can be restored 
(duplicated) many times: the editor never forgets what the last 
deleted character was. 

The following commands work with words up to 255 characters in length. 
Applying these commands to longer words causes error messages. 

DELWRD <keypad +> 
DElete WoRD) deletes from the cursor position to the start of the 
next word, including any spaces separating the words. The rest of 
the line is shifted to take the deleted word's place. 

UDELWRD <GOLD><keypad +> 
(UnDElete WoRD) undoes a DElWRD, This command can be 
repeated as the editor never forgets what the last deleted word 
was. 

The following commands work on a single line at a time. 

DELLIN <F7> 
(DElete LINe) deletes all the text from the cursor to the end of the 
current line including the carriage return. In addition to removing 
text. this has the effect of joining the following line to the current 
line. 
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UDELLIN <GOlD><F7> 
(UnDElete Line) undeletes all the text removed by DElEOl or 
DElLiN. This command can be repeated. 

DELEOL <GOlD><keypad 2> 
(DElete to End Of Line) deletes all text from the cursor to the end 
of the line. It does not remove the carriage return. 

BEGINNING COMMANDS 

Type the following editing commands at the command line prompt. To display 
this prompt while editing, press <GOLO><keypad 7> as shown on the keypad 
help diagram or press <CONTROl>Z. 

You may enter these commands by typing only the first letter of the command 
unless otherwise specified. Commands must be terminated by pressing 
<ENTER>. If you press <RETURN> a carriage return is entered in as part of 
the command. 

The following is a list of ED128 commands and their definitions. 

LOAD 
lOAD is used to load a text file into memory. The previous 
contents of the text buffer are lost. If the command is followed by a 
unit number, then that unit is used. If the file is loaded successfully, 
then the filename specified and the drive used become the default 
drive and filename. 

INCLUDE 
INCLUDE is just like lOAD except that it does not overwrite the 
default filename, and it inserts the contents of the specified file into 
the main text buffer immediately following the cursor. 
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SAVE 
SAVE is used to save a file from memory to disk. If no unit number 
is specified, then the default unit number is used. If no filename is 
specified, the editor tries to save the file under the default 
filename. If that file already exists on the disk, the SAVE operation 
fails, and an appropriate error message is displayed. It is legal to 
specify a filename consisting of a single character '@'. In this case 
the file is saved, overwriting any other file present with the same 
name. 

QUIT 
QUIT is used to unconditionally exit the editor. No attempt at 
saving the current buffer contents is made. You must type the 
entire word "QUIT" when using this command. Use QUIT with 
care: anything in the editor buffer is lost forever when you QUIT. 

EXIT 
EXIT does two things. First. it saves the file on disk. with replace 
enabled, If that is successful, then EXIT exits the editor. If the 
implied save is unsuccessful, then an error message is displayed, 
and the editing session continues. EXIT has the same default 
options as LOAD, INCLUDE, and SAVE. 

TYPE 
TYPE is used for printing files to serial bus printers. It accepts two 
arguments. The first is the unit number which must always be 
present. The second is the secondary address, If the secondary 
address is not specified, then none is used. This is to allow usage 
of certain printers that do not allow the use of secondary 
addresses. Pressing STOP while printing aborts the command. 

The TYPE command simply dumps the contents of the buffer to 
the specified output device. No translation takes place, tabs are 
not expanded, and line feeds are not inserted. If your printer 
requires special characters to be sent to it in order to specify letter 
quality, or 132-column mode, these characters can be easily set 
up at the head of the file using the special insert function, SPCINS. 
If your printer requires line feeds, insert them at the start of every 
line. The SUBSTITUTE function with repeat counts can make this a 
simple task. 
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DISK DIRECfORY COMMAND 
'S' is a single character command used to display disk directories. 

It defaults to the load disk unless a unit number is specified. 
Selective directories are also possible. 

DISK STATUS & COMMANDS 
'@' is a single character used to display disk status and to send 
disk commands from the editor. Disk status is normally displayed 
after every disk operation, so this command is rarely used. The 
disk status command defaults to the load unit unless another unit 
number is specified. To send a disk a command from the editor, 
type the @ command followed by the disk command. Refer to your 
disk drive user's manual for further information. 

GOTO LINE COMMAND 
If you enter a decimal number as a command, the cursor will be 
located that many lines from the start of the main buffer. If a lesser 
number of lines are present. the cursor is put at the end of the 
buffer. 

STATIJS LINE COMMANDS 
'0'. 'ON' or 'OFF' are commands for contrOlling whether status 
information is displayed on the bottom two lines of the screen. 
Using the '0' command causes the status line to toggle. Note that 
even if the status line is disabled, error messages are still 
displayed there. 

KEYMAP COMMAND 
The keymap command switches the functions of the CONTROL 
and STOP keys. This change is not displayed and the current state 
can only be determined by using those keys. On VT100 style 
keyboards, the TAB key is positioned where the CONTROL key is 
on the C128, and the CONTROL key is where the STOP key is. 
This command simply changes the function of these two keys for 
ergonomic purposes. 

NOTE: The gray TAB key on the top row will always produce a 
tclb. The STOP key will function both as <STOP> and 
<CONTROl>. 
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PETSCII & ASCII COMMANDS 
These commands toggle the editor between the PETSCII & ASCII 
modes of operation. There are two differences between these 
modes: 

1) The characters are displayed differently per the two different 
standards. Characters which are not part of the standards are 
remapped to other characters and displayed as inverse text. If 
the editor is running on the 80-column screen, then the full 
ASCII character set is displayable. On the 4O-column screen, 
ASCII characters which have no PETSCII equivalent are 
displayed as the corresponding special PETSCII character. See 
tables 1 and 2 for details. 

2) Different character codes are entered from the keyboard. 
This has the effect of canceling the display changes. If you type 
a lower case . a' in PETSCII or ASCII mode, then a lower case 
'a' is displayed even though a different character code is 
entered into the buffer. 

The following tables outline the display techniques and the keyboard codes 
generated for both PETSCII and ASCII mode. 

Table 1 -- PETSCII MODE 

CHARACTER KEYBOARD MAP TYPE PRINT FORMAT 
$00-1F 0-31 control normal PETSCII ( control ) control exp 
$20-3F 32-63 numerics & punc ( text) numerics 
$40-5F 64-95 lower case ( text) lower case 
$60-7F 96-127 never received from keyboard ( inv text) inv upper case 
$80-9F 128-159 more control normal ( control) control exp 
$AO-BF 160-191 pet graphics normal ( text) pet graphics 
$CO-OF 192-223 upper case text normal ( text) upper case 
$EO-FF 224-225 KEYPAD KEYS (SPECIAL) ( control) inv pet graphics 
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Table 2 -- ASCII MODE 

CHARACTER KEYBOARD MAP 
$00-1F 0-31 control (except CR and TAB) 
$20-3F 32-63 numerics & punc 
$40-5F 64-95 upper_case 
$60-7F 96-127 lower case 
$80-9F 128-159 more control normal 
$AO-BF 160-191 never received from keyboard 
$CO-DF 192-223 never received from keyboard 
$EO-FF 224-225 KEYPAD KEYS (SPECIAL) 

TYPE 
( control) 
( text) 
( text) 
( text) 
( control) 
( inv text) 
( inv text) 
( control) 

MARKED TEXT COMMANDS 

PRINT FORMAT 
control exp 
numerics 
upper case 
lower case 
control exp 
inv numerics 
inv upper case 
inv lower case 

ED128 has many commands that deal with an area of selected text. There are 
two ways to select text: 

1) with the MARK command 

2) with the cursor at the start of a search string 

~ <keypad .> 
Specification of a region of text is done by moving the cursor to 
one end of the text, pressing MARK (the decimal point key on the 
keypad), and then moving the cursor to the other end of the text. 
All the text in the marked area will be displayed as inverse 
characters. At this pOint. if an operation such as CUT is invoked, 
the operation takes place (the highlighted text is cut) and the 
inverse mode is canceled. 

UNMARK <GOLD><keypad.> 
The UNMARK command cancels inverse mode and restores 
normal editor operation. 

By themselves, MARK and UNMARK do not change any text. They simply 
indicate a block of text to be operated on by the following commands. 
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CUT <keypad 6> 
The CUT command removes the marked text from the main buffer 
and places it in a special buffer called the paste buffer. This buffer 
is the same size as the main buffer, therefore a large region of 
text may be moved to the paste buffer. 

PASTE <GOLD><keypad 6> 
The PASTE command copies the contents of the paste buffer into 
the main buffer at the cursor location. Any text which is cut can 
be pasted back into the main text buffer. The editor remembers 
what is in the PASTE buffer; it may be copied as often as you wish. 

APPEND <keypad 9> 
The APPEND command removes the marked text from the main 
buffer and appends it to the end of the text in the paste buffer. 

REPLACE <GOLD><keypad 9> 
The REPLACE command deletes the marked text area, and 
replaces it with the contents of the paste buffer. 

SUBS <GOLD><enter> 
The SUBS (SUBStitute) command is used with the FIND command. 
If the cursor is at an occurrence of the current search string, 
SUBS will delete that instance of the search string and place the 
contents of the paste buffer in its place, SUBS then automatically 
searches through the text for the next occurrence of the search 
string, This is useful for changing all occurrences of a word to 
another word. 

CASE <GOLD><keypad 1 > 
CASE (change CASE) toggles the case of all the letters in the 
selected region. Lower case letters become upper case letters: 
upper case letters become lower case letters. All other characters 
are unaffected. 

FILTER COMMANDS 

Filter commands are used to perform an operation on every character within a 
MARKED text area. (See marking text). Each command reacts differently in 
PETSCII mode and ASCII mode. The four filter commands are: 
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FMASK 
When the editor is in ASCII mode, characters in the buffer with bit 
7 set are displayed as inverse characters. PETSCII mode also 
displays normal nonstandard characters in inverse mode. The 
FMASK command examines each character in the marked region 
and converts all those which are inverted to their normal 
noninverted counterpart. 

FPTOA 
The FPTOA command converts PETSCII text to ASCII text. This 
command must be entered while in PET ASCII mode. 

FATOP 
The FATOP command converts ASCII text to PETSCII text. This 
command must be entered while in ASCII mode. 

MONITOR COM:MAND 
The monitor command is provided for extremely advanced users 
who have a need for it. THE IMPROPER USE OF THIS COMMAND 
MAY RESULT IN DISASTROUS EFFECTS INCLUDING SYSTEM 
CRASH, LOSS OF THE CURRENT BUFFER CONTENTS, OR EVEN 
LOSS OF DISK DATA. It is necessary to type the entire word 
"MONITOR" to invoke the machine language monitor. Control can 
be returned to the editor by using the X command from within the 
monitor. In this case, a short delay will occur while the editor 
recounts all of the carriage returns in the buffer. 

ED128 LIMITATIONS 

Several limitations exist in ED128. For the most part, these limitations are 
inconsequential. Extensive error checking is performed, and should these limits 
be exceeded, appropriate error messages are displayed. The limitations are 

Amount of text in main buffer: 
47 Kbytes 

Amount of text in paste buffer: 
47 Kbytes 
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Amount of text in search string: 
255 bytes 

Amount of text in deleted word buffer: 
255 bytes 

Amount of text in deleted line buffer: 
255 bytes 

Maximum repeat count: 
9999 iterations 

Maximum characters on a line: 
47 Kbytes. 

Maximum editable line length: 
255 chars 
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CHAPTER 2 

HCD65 MACRO ASSEMBLER 

ABOUT THIS CHAPTER 

This chapter explains how HCD65 works. To fully understand it is suggested 
that you read all of this chapter. Do the operations as you read them: 
experiment with your file. 

This chapter is divided into the following sections: 

Introduction 2-2 
Features 2-3 
Getting Started 2-4 
Case Sensitivity 2-4 
Constants 2-4 
Input File Format 2-5 
Symbols and Labels 2-6 
Assigning Values to Sysmbols 2-7 
Expressions 2-8 
MACROS 2-10 
Listing Format 2-15 
Listing Control Directives 2-16 
Input Control Directives 2-18 
Code Generation Directives 2-19 
Macro Directives 2-20 
Repeat Directives 2-20 
Conditional Directives 2-22 
Miscellaneous Directives 2-24 
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Error Reporting 
BASIC Shell Program 
Channels and Secondary Addresses 
Supported Instruction Set 
Assembler Limitations 
1541/1571 DOS Limitations 

INTRODUCTION TO HCD65 

2-25 
2-27 
2-27 
2-30 
2-33 
2-34 

HCD65 is powerful macro assembler with a rich set of directives to support the 
most demanding assembly needs. It supports the full MOS65xx instruction set 
and provides facilities for user customization. The macro capability helps to 
eliminate some of the tedium associated with assembly language programming. 
This assembler is similar in nature to the assembler used by Commodore 
systems software engineers to develop all of the code for the C128 product 
line. In fact. one benchmark used for testing this assembler was to assemble 
the C128 source files on the C128 . 

. INPUT FILES 
HCD65 accepts sequential-type text files as source input. 
These files must come from disk. 

OUTPUT FILES 
HCD65 has three types of output files: 

LIST file 
OBJECT file 
ERROR file 

Each of these files uses a specific channel specified by a basic 
startup program. This allows you to direct the output for these 
files to whichever output device is appropriate. The output for 
these files may also be inhibited. or all files may be merged so 
that their output is combined. 
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TEMPORARY FILES 
HCD65 uses a sequential type disk file for holding cross 
reference information. You may cause this file not to be used 
(therefore no cross reference is generated), or you may specify 
which disk drive is to be used for this file. 

FEATURES 

HCD65 contains a rich set of conditional assembly directives. Conditionals 
may be nested up to 10 deep. 

HCD65 has a powerful macro facility which is not just a conventional text 
expansion macro facility. The macro facility allows macros to redefine 
opcodes, and it allows macros which define, or redefine other macros. 
Combined with the conditional assembly features, macros provide a powerful 
tool for code generation. Macros can be nested to any depth, but are 
practically limited by the amount of memory in the machine. 

HCD65 consists of two distinct programs. The first is a BASIC Shell that you 
can customize. This program is responsible for setting up the machine 
language assembler. The BASIC Shell is responsible for providing the user 
interface and setting up the many assembler parameterers required by the 
machine code portion of the assembler. 

The BASIC Shell control program sets up communications registers to the 
machine code, and then passes control to the machine language program. The 
machine language performs the actual assembly, and returns control to BASIC 
Shell which then performs some final housekeeping. 

By using the BASIC Shell, you have control over the following: 

• The source file to be assembled. 
• The disk drive(s) to be searched for source files. 
• The output device to send the listing to. 
e The output device to send error reports to. 
e The output device to send the object file to. 
• The disk drive to use for the cross reference temporary file. 
• How many characters wide the listing should be. 
• What to print for the date on each listing page. 
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GETTING STARTED 

HCD65 is started by inserting Disk 1, side 1 into your system disk drive (unit 8) 
and typing RUN" *". Then choose ASSEMBLER from the menu. 

The assembler prompts you for the name of the main source file to be 
assembled. After you answer this prompt, the assembler provides several 
groups of options for your selection. If none of these preprogrammed 
configurations is suitable for your needs, you may simply press <RETURN> 
instead of selecting an option. At this point, the assembler leads you through a 
series of questions about every aspect of its operation. Respond to the various 
prompts to configure the assembler to your needs. 

CASE SENSITIVITY 

The assembler is case insensitive for all non-quoted strings. This includes 
symbol names. label names, macro names, opcodes, and directives. The list 
file shows the source statements in the case they are presented to the 
assembler in. The symbol table and cross references list all symbols in the 
same case. Subtitles, program names, and other uniquely textual items are not 
case sensitive. However, the DOS is case sensitive, therefore, INCLUDE 
filenames must be specified in the correct case, 

CONSTANTS 

Internally, HCD65 uses 16-bit values to represent constants. Constants may be 
expressed in one of four radices or may be created using literal strings. 

Hexadecimal Constants 
Hexadecimal constants are represented by one to four 
hexadecimal characters following a dollar sign ( i.e., $1A7F ). 

Decimal Constants 
Decimal constants are represented by one to five decimal 
digits. No leading radix character is needed. 
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Octal Constants 
Octal constants are represented by an octal number preceded 
by the "@" symbol. ( i.e., @17777 ). 

Binary Constants 
Binary constants are represented by a binary number preceded 
by the "%" symbol. ( i.e., %01010100111 ). 

Literal Constants 
Literal constants are represented by one or two ASCII or 
PETSCII characters enclosed in matching single quote 
characters. In certain situations, only the first single quote is 
neccesary. Certain differences exist in the way the . BYTE 
directive handles quoted strings. See that directive's 
explanation. In the case where two literal characters are 
enclosed in quotes, the assembler places the first character in 
the low order field in the resulting 16-bit value. 

INPUT FILE FORMAT 

There are four fields recognized by the assembler. Each is optional and they 
typically are delimited by spaces or tabs. 

Label Field Operator_Field Argument_Field Comment Field 

Comment lines are marked with a semicolon as the first non-white character 
(white characters are spaces and tabs). Any characters appearing after a 
semicolon (except a semicolon that appears in quotes) are considered to be 
comments and are ignored. 

Any text starting in the first column which is non blank and is not a comment is 
considered to be a label or symbol except in the case where there is a macro 
directive on that line. In that case the text is considered to be the macro name. 

The text in the second field defines how the assembler will interpret that line. 
Mnemonics. assembler directives. and macro calls are all placed here. 

The third field generally contains arguments to the second field. In cases 
where the operation does not expect arguments, the third field is considered to 
be a comment field. 
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Anything after the third field is considered to be a comment. 

SYMBOLS AND LABELS 

Three type of symbols are supported by the assembler. 

Global symbols 

Global labels 

Local labels 

Global symbols and labels represent 16-bit values. A symbol name is a string 
alphanumeric characters. None of the characters can be the characters which 
the assembler recognizes as an expression delimiter ( i.e .. quote marks. 
spaces. expression operators. radix operators. etc ). In addition. the first 
character in a symbol name cannot be a digit from 0-9. as those characters 
are indicative of local labels. 

Global symbol or global label names may be of any length. although only the 
first 32 characters are significant and all other characters are truncated for 
cross reference and symbol table purposes. 

Examples of valid symbols: 

the routine is here - - -
a3485734583488 

periods.are.legal 

this_symbol_soJong_thatJtJs_the_same_as_the_next 

this_symbol_so-,ong_thatJtJs_the_same_as_the~revious 

Examples of illegal symbols: 

here+nop : this is an expression with two symbols 

123ksdhjfks : this starts with a digit 

NOTE: The asterisk "*" is a special symbol. It represents the current program 
counter. It may be assigned a value and it may be evaluated. 
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Global labels differ from global symbols in that the symbols can be redefined 
many times during assembly. Labels can only be defined once. 

A symbol definition must be made explicitly using the equals sign (' ='). Any 
time a potential symbol appears in the label field, and is not explicitly made a 
symbol using the equal sign, it becomes a label. Further attempts to define it 
result in assembly error generation. 

Local labels take the form of one to three decimal digits with the value of 1-255 
immediately followed by a dollar sign. 

Examples of local labels: 
100$ ; this is legal 
001 $ ; this is the same as the next 
1 $ ; this Is the same as the previous 
999$ ; this Is illegal ( 1-255 ). 

The range over which a local label is defined is delimited by two things: 
1) global labels 
2) the .Iocal directive. 

Example: 
test 
10$ 
20$ 
test2 
30$ 
10$ 

jsr 10$ ; ok 
bne 20$ ; ok 
bpi 30$ ; not ok, 30$ not defined here 
nap ; the label here delimits the 30$ 
bne 10$ ; ok, this 10$ is the one below. 
nap ; ok, this is a different 10$ than 

; the one on the second line . 
. Iocal 
jmp 30$ ; not ok, the .local directive limits 

; the range of the 30$ 

ASSIGNING V ALVES TO SYMBOLS 

Symbols may given a value in two ways. 
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Appearance in the label field. 
A symbol which appears in the label field becomes a label 
except in 2 cases: 
1) The symbol is being assigned a value using the' =' sign. (see 
below) 
2) The symbol appears on a line with a .MACRO directive. In 
this case the symbol becomes the name of macro. 

Explicit assignment using the equals sign 
A symbol may be assigned a value using the equal sign. 
For example: 

nine = $09 ; assign the hex value 9 to the symbol "nine" 

EXPRESSIONS 

Expression processing in HCD65xx accepts a large number of operators. 
Expressions are evaluated left to right except in the following cases: 

Highest Priority operators: 
Unary + truth operator 
Unary - two's complement operator 
IN one's complement operator (logical not) 
< low byte operator (returns low byte of value) 
> high byte operator (returns high byte of value) 

Second Priority operators: 
* 16 bit multiply. returns low order 16-bit result 
I. logical AND 
1+ logical OR 
IX logical Exclusive OR 

Lowest Priority operators: 
Binary + 16 bit addition. carry discarded 
Binary - 16 bit subtraction, borrow ignored. 
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$1234 = $1234 
>$1234 = $0012 
>$1234+1 = $0013 

1+>$1234 = $0013 
5-1-1 = $0003 
-1 = $FFFF 

>-1 = $OOFF 
I N$OOOF = $FFFO 
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MACROS 

The macro facility provides text expansion and substitution capability. Macros 
are defined by enclosing a block of of text in .MACRO and .ENDM directives. 
All of the text between the two directives composes the body of the macro. 
When the .MACRO directive is encountered by the assembler, there must be a 
macro name in the label field. That name is used to call the macro. Whenever 
the assembler finds text in the operator field which is not preceded by a 
period ( indicating a directive ), it checks to see if that text is a macro name 
before checking to see if that text is an opcode mnemonic. 

When a macro call is encountered in the source file, the text for the body of the 
macro with that name is substituted into the input stream where the macro call 
was, Therefore. one macro call can result in many lines of code for the 
assembler to handle. 

Example of macro definition: 
;the following macro clears the x and a registers. 
elr _reg .macro 

Ida #0 
Idx #0 
.endm 

Example of macro call: 
label nop 

clr_reg 
nop 

Resulting assembled code: 
label nop 

Ida #0 
Idx #0 
nop 

Macros are expanded in a preprocessor before the input lines are fed to the 
assembler. They work entirely on a text substitution basis. 
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Macros allow arguments to be used. Dummy arguments, separated by 
commas, are declared as arguments to the MACRO directive. Many arguments 
are allowed, the upper limit being determined by the maximum length of the 
input string. When a macro is called, the input text is expanded verbatim 
except where dummy arguments occur. In this case, the arguments following 
the call to the macro are substituted into the positions where the dummy 
arguments were in the macro definition. 

Example macro for loading a and x with immediate data: 

definition 
Idl 

call 
label 

expansion 
label 

.macro arg 
Ida #>arg 
Idx #<arg 
.endm 

Idi $1234 

Ida #>$1234 
Idx #<$1234 

Because the macro facility only understands text streams, but does not 
understand about specific fields, the user must be careful in the selection of 
dummy arguments. Using short arguments can lead to unexpected expansions. 
For example, this following source code performs unexpectedly: 

definition: 
;store value in arg into memory at loc. 

call: 

setloc .macro a 
Ida #a 
sta loc 
.endm 

label nop 
setloc $OF 
nop 
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expansion: 
label nop 

Id$OF #$OF 
st$OF loc 
nop 

This clearly erroneous expansion occurred because the macro facility blindy 
substitutes macro args wherever dummy args occur in the macro definition. 
One solution is to use longer dummy argument names. Another solution 
preferred by many users is to precede simple dummy argument names with a 
rarely used character. The percent symbol is a good choice. 

definition: 
;store value in arg into memory at loc. 

call: 

setloc .macro %a 
Ida #%a 
sta loc 
,endm 

label nap 
setloe $OF 
nop 

expansion: 
label nop 

Ida #$OF 
sta loc 
nap 

As previously stated, macros can have many arguments. Blank dummy 
arguments can also occur in macro definitions. Arguments occurring in macro 
calls which have no corresponding dummy argument in the macro definition are 
simply ignored. Blank arguments occurring in macro calls evaluate as nothing 
when the macro is expanded. 
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For example: 

Definition: 

Call: 

Id chrs .macro %a, %b 
Ida #'%a' 
Idx #'%b' 
.endm 

label nop 
Id_chrs 1,,3 
nop 

Expansion: 
label nop 

Ida #'1' 
Idx #" 
.endm 

Occasionally it is desirable to pass arguments to macros which contain 
characters like spaces or commas. Because these are normally stripped by 
the parser to delimit lines, or delimit arguments, this would seem impossible. 

However, such an argument may be passed by placing them it inside angle· 
brackets. Then, when the macro is to be expanded, the arguments are 
scanned for matching sets of angle brackets ( "<" ,">" ). If these are found, all 
the text between the angle brackets is passed as a single macro argument 
after the brackets are stripped away. 

For example: 

Definition: 

Call: 

Id chrs .macro %a, %b 
Ida #'%a' 
Idx #'%b' 
.endm 

label nop 
Id_chrs 1,<,> 
nop 
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nop 
Ida #'1' 
Idx #',' 
nop 

Many conditionals are supplied expressly for using inside of macros to allow 
detection of null fields, undefined symbols, etc. Other directives ( .REPT. ,1RPe. 
IRP ) are actually special cases of macros and work using many . MACRO like 
principles. 
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LISTING FORMAT 

The listing output has many features. The listing is paginated with several lines 
of information at the top of each page. Here is an example of a portion of a 
single page. Note that this page shows a call to the macro LD _ CHRS used as 
an example in the previous sections describing macros. 

MY_PROGRAM HCD65XX Vl.O 12-DEC-1985 PAGE 10 
UTILITY SUBROUTINE O:UTILITIES.SRC,S,R 

ERROR ADDR CODE SEQ SOURCE STATEMENT 

V 
8122 EA 7000 LABEL NOP 
8123 A9 02 7001 LDA #$1002 

7002+ LD_CHRS 1,<,> 
8125 A9 31 7003A LDA #,1' 
8127 A2 2C 7004A LDX #',' 
8129 EA 7005 NOP 

The top line contains four things: 
1) The program name as defined by the .NAME directive. 
2) Information identifying the assembler and version number. 
3) The date information as described by the BASIC startup file. 
4) The page number. 

The second line contains two things: 

1) The text defined by the last .SUBTTL directive. 
2) The current source file being read to generate this page. 

The third line contains headers for the columns output by the assembler. 
Source code listing lines have several fields. 

Error field: 
The error field is the first one on the line. It is placed there so 
that lines with error may be easily found. In general, assembly 
errors are indicated by a single letter in the error field on the line 
the error occurred on. If a line exhibits multiple errors, then 
several letters will appear there. One such error is shown in the 
sample listing indicating that a "VALUE" error occurred. This is 
because that line is attempting to load the eight-bit accumulator 
with a sixteen-bit value. 
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Address field: 
The address field generally indicates the address of any object 
code bytes which are listed on that line. 

Object field: 
The object field generally indicates any object code bytes which 
were generated by the current line. It may also contain a 16-bit 
value preceded by an equal sign. This indicates the value of 
some expression which was evaluated on the line ( for use in 
conditional directives, or which a symbol is equated to ). 

Sequence field: 
The sequence field indicates the line number of the current 
source line. If a macro is called on this line, the sequence field 
is followed by a "+" sign. If the line was generated by a macro, 
then the sequence field is followed by a single letter from A-Z. 
This letter indicates the depth of macro expansion generating 
the current line. 

Source Statement Field 
The source statement field contains the verbatim source code 
for the current line. No beatification is performed. Tabs are 
displayed normally because the sequence field starts on a tab 
stop. 

LISTING CONTROL DIRECTIVES 

Many directives are supplied for controlling the format of the list file output. 

NOTE:The list file output control only applies to normal listing output. If 
you define the object file as being the same as the list file, then 
the object file lines will appear in the listing as they are output by 
the assembler. Independent of the settings imposed by any 
listing directives. 

Each of the listing control directives is discussed here. Note that all source 
lines containing the directives are inhibited from the listing. Listing control 
directives are meant to control the listing. not add to it. 
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.NAME text 

.NAM text 

The . NAME directive is used to inform the assembler of the 
name of the code being assembled. When the .NAME directive 
is encountered. all text following the .NAME directive is copied 
to a buffer and is printed on each page header. The source line 
containing the .NAME directive is not listed. If the name is too 
long. it is truncated . 

. SUBTTL text 

• PAGE 
.PAG 

The ,SUSTIL directive is used to inform the assembler of a 
subtitle for the current listing pages. When the . SUSTIL 
directive is encountered. all text following the .SUSTIL directive 
is copied to a buffer and is printed on each page header. The 
source line containing the .SUSTIL directive is not listed. If the 
name is too long. it is truncated . 

The .PAGE directive forces the listing file to the top of a next 
page if it is not currently there . 

. SKIP <optional expression> 

.SKI <optional expression> 

.SPACE <optional expression> 

The SKlp c directives are used to insert blank lines into the listing. 
If the skip directive is followed by a number. that many blank 
lines are inserted . 

• FORMLN expression 

The .FORMLN directive sets the number of lines per page. It 
controls how many lines are generated between page headers. 
The actual number of lines per page generated is the value 
specified by .FORMLN plus six. If the expression evaluates to 
zero, then page headers are inhibited. Other unreasonable 
values generate an error. 
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These directives toggle a switch controlling whether listing 
output is enabled. Lines which generate errors override this 
setting. This switch is also overridden for the symbol table and 
cross reference outputs . 

These directives control whether lines of conditional assembly 
code, which are not truly being assembled, are listed or not. 
Normally the assembler lists such lines . 

These directives control how macro expansion lines are listed . 
. MLlST ( the default setting ) lists all macro expansion lines . 
. NMLlST inhibits all macro expansion lines. . BLIST lists all 
macro expansions which cause object code to be generated . 

. GEN .NOGEN 

Sometimes. a line of source code generates more bytes of 
object code than can fit on a single listing line. In this case, 
such bytes are listed on as many additional lines as neccesary . 
. NOGEN causes these additional lines to be inhibited. . GEN 
simply reenables them. 

INPUT CONTROL DIRECTIVES 

Input control directives are used for contrOlling which files are grouped together 
for assembly . 

. INCLUDE filename 
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The include file is used to combine files within the assembly. 
Essentially. the assembler substitutes the entire contents of the 
named source file for the .INCLUDE statement. Note that the 
assembler forces a convention that all source files end in 
... SRC". If the filename does not end in ... SRC". the assembler 
will append it to the filename before attempting to open the file. 

8e careful in using of this statement not to open too many input 
files ( exceeding the drive's capacity ). See Limitations of 
1541/1571 DOS for more information. 

Also, be careful not to create circular linkages with this 
directive. This will result in ridiculously long assembly times . 

The . END directive terminates the assembly process and forces 
the assembler to ignore all further source lines. 

CODE GENERATION DIRECTIVES 

Several directives exist for generating bytes of object code which normal 
assembly code will not create . 

. WORD args 

.WOR args 

The . WORD directive accepts a series of comma terminated 
expressions as arguments. Each argument is evaluated in 
order. and two bytes of object code are generated for each 
argument. The bytes are created in the usual low byte/high 
byte format. but are listed as 16-bit values . 

. DBYTE args 

The . D8YTE directive is just like the . WORD directive except the 
the bytes are created in high byte/low byte format. and each 
byte is listed individually in the listing. 
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.BYTE args 

.BYT args 

The . BYTE directive also accepts a series of 
comma-terminated arguments. Each argument may contain 
either a normal byte valued expression resulting in a single byte 
of object code or a quoted string. In the byte directive, quoted 
strings must be enclosed in matching sets of single or double 
quotes. All characters between the matching quotes are treated 
as a literal and create one byte each. 

MACRO DIRECTIVES 

.MACRO dummy1,dummy2, .... dummyN 

.ENDM 

The . MACRO and . ENDM directives are extensively discussed in 
the section called "MACROS". 

REPEAT DIRECTIVES 

BEFORE YOU READ THIS SECTION READ THE SECTION ABOUT MACROS. 

The repeat directives are used for repeating sections of code which are mostly 
or entirely identical. Using these directives is similar to using the . MACRO 
directive. That is, each usage of a repeat directive consists of the line with the 
directive, a body of code to be repeated, and a .ENDR directive. Note that 
internally . ENDM and . ENDR are treated identically and therefore may be 
interchanged . 

. ENDR 

The .ENDR directive is used to mark the end of a section of 
code which is being using in a repeat directive . 

. REPT expression 
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The .REPT directive is the simplest repeat directive. It is used to 
create several sections of code which are identical. It accepts a 
single expression as its argument. That expression controls the 
number of times the body of repeat code is repeated. 

For example, the following code causes the line with the .BYTE statement to be 
repeated 5 times resulting in twenty bytes of object code being generated . 

. REPT 5 
,BYTE 1,2,3,4 
.ENDR 

.IRP dummy_arguement,<O-N optional arguments> 

The .IRP directive is used to define a temporary macro with a 
single dummy argument, then call it a variable number of times 
with a predefined set of arguments. The first argument to the 
,IRP directive is the dummy argument used in the body of the 
macro definition. Each remaining argument causes the body of 
the .IRP macro to be expanded once with that argument 
substituted for the dummy argument. 

For example, the following .IRP 

.IRP %DUMMY,THIS,IS,A,TEST 
,BYTE "%DUMMY",O 
.ENDR 

generates the following code: 

.BYTE "THIS" ,0 

.BYTE "IS",O 

.BYTE "A" ,0 

.BYTE "TEST",O 

.IRPC dummy arguement,substititution string - -
.IRPC is a macro similar to .IRP in nature. Instead of accepting a 
series of arguments to be iteratively substituted, it accepts one 
argument (after the dummy argument). During each iteration of 
the loop, one character from the argument is substituted for the 
dummy argument. 
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For example, the following .IRPe 

.JRPC %DUMMY,ABC 

.BYTE "%DUMMY" ,$%DUMMY%DUMMY 
,ENDR 

Generates the following code: 

.BYTE "A" ,$AA 

.BYTE "B" ,$BB 

.BYTE "C" ,$CC 

Because all repeat directives are actually special case macros, they can be 
nested to any depth. The use of angle brackets to pass unusual arguments is 
also supported. See the section on MACROS for additional information. 

CONDITIONAL DIRECTIVES 

Conditional directives are a powerful means of contrOlling the assembler. They 
allow intelligent selection between sets of source code based on several types 
of conditions including the numeric value of expressions, whether symbols are 
defined, whether strings are blank, and the identicality of strings, 

Here is an example of a piece conditional source code . 

.IFE SYMBOL 
Ida #0 ; this line is assembled If ·SYMBOL = 0 
.ELSE 
Ida #1 ; this line Is assembled If SYMBOL <> 0 
.ELSE 
Ida #0 ; this line Is assembled If SYMBOL := 0 
.ENDIF 

The main features of a conditional are the conditional directive itself and the 
"ENDIF directive terminating the range of the conditional. 
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In between these two lines is the conditional body. Normally the conditional 
body is assembled if the question the conditional directive asks is true. The 
.ELSE directive may be used to toggle the relative "TRUTH" of the conditional 
assembly thereby allowing the conditional to select between sections of source 
code to be assembled. All parts of the conditional other than the .ENDIF and 
the CONDITIONAL line itself are optional. 

The use of undefined symbols in the expression for the conditional results in an 
error, (except for .IFDEF) and the conditional makes a choice as to whether to 
evaluate true or false. 

There are several numeric conditionals. Each of these accepts a single 
expression as its argument. Numeric evaluation is considered to be a 16-bit 
twos complement. 

.IFE expression 

. IFN expression 

.lFGE expression 

.lFGT expression 

. IFL T expression 

. IFLE expression 

evaluates true if expression is O . 

evaluates true if expression <> O . 

evaluates true if expression is >= O . 

evaluates true if expression is > O . 

evaluates true if expression is < O . 
evaluates true if expression is =< O. 

There are several textual conditionals. These are essentially useless if used 
alone. However, when combined with macros they can make many tasks 
easier. They can, for example, be used to detect the presence or absence of 
arguments . 

. IFB <string> 

.IFNB, <string> 

The .JFB directive evaluates true if its argument is found to be 
blank. Because of its nature, it is strongly recommended that 
this argument be delimited by the enclosing angle brackets as 
discussed in the section describing MACROS .. IFNB is simply 
the inverse of .IFB 

.IFIDN <string1>,<string2> 

.IFNIDN <string 1 >,<string2> 

.IFIDN evalauates true if the two argument strings are identical. 
This operation is case sensitive .. IFNIDN evaluates true if they 
are not identical. 
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.IFDEF <symbol name> 

.IFNDEF <symboL name> 

.IFDEF evaluates true if the argument is both a legal symbol 
name, and has been previously defined in the source file . 
. IFNDEF evaluates true if the argument is either not a legal 
symbol name, or has not previously been defined. 

MISCELLANEOUS DIRECTIVES 

.LOCAL 

The .LOCAL directive is used to delimit the range of local 
labels. It enables this operation without forcing the unneccesary 
act of thinking up yet another label name . 

. MESSG <text> 

The "MESSG forces the following text to be echoed out the error 
channel during pass2. Its primary use is inside of conditionals to 
present error messages for code overflow, etc . 

. RMB <number> 

(Reserve Memory Byte) .RMB is functionally identical to "*=*+". 

It advances the program counter without generating object 
code. <number> specifies the number of bytes to reserve. 
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ERROR REPORTING 

There are three types of errors reported by the assembler. Errors are issued to 
both the error channel and to the listing. 

FATAL ERRORS 
Fatal errors prevent the assembler from continuing the 
assembly. These include running out of macro expansion 
space, and read errors from disk in the middle of a file. Fatal 
errors, which result in assembly termination, are accompanied 
by explanatory error messages. 

SYSTEM ERRORS 
System errors include inability to find an include file, to properly 
access the cross reference file, and other such non fatal errors. 

ASSEMBL Y ERRORS 
Assembly errors are those related to the source file content. 
They can usually be associated with a single erroneous line of 
source code. As such, assembly errors are reported in the 
listing on the same line with the offending source. If the error 
channel is different from the listing channel, then the offending 
line is also echoed to the error channel. 

Assembly errors occur for a variety of reasons. Each one has a specific error 
code printed in the first few columns of the listing output. The error codes and 
their definitions are listed below. 

A Address error. Indicates bad address valued expression was 
evaluated. May indicate branch out of range. 

S Balance error. Quotes, or angle brackets are mispaired on this 
line. 

E Expression error. Invalid syntax in an expression. This error is 
roore serious than a syntax error. Occurs when invalid 
expressions are used in critical places (like * = 
undefined_symbol ). 

F Field error. Something is missing on the line. 
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J Indicates that the address space is filled and that the resulting 
object code has wrapped from $FFFF to $0000 and a byte was 
created at $0000. 

M Multiply-defined symbol. A symbol is defined more than once 
(where this is illegal). All but the first definition are ignored. 

N Nesting error. Unexpected .ELSE, .ENDIF, .ENDR. or .ENDM 
detected. 

o Undefined opcode or macro call used on this line. 

P Phase error. Indicates the value of label was different in pass 2 
than in pass 1. This may indicate a source file ( disk ) problem 
or some sort of illegal forward reference. The assembler is 
confused. 

Q Questionable syntax. Indicates a syntax error which the 
assembler has resolved by some ( probably incorrect ) 
assumption. 

S Syntax error. Generated for all sorts of syntactical errors. 

U Undefined symbol. The assembler attempted to evaluate an 
expression which has an undefined symbol in it. 

V Value error. An operand value was out of range. Typically 
generated when a 16-bit value is placed in an a-bit field. Also 
flags attempts to branch out of range. 

W Wasted byte warning. Generated when the assembler is forced 
to use an absolute addressing mode where a zero page 
addressing mode would suffice. This warning is typically 
created by forward references. 

Z Division by zero error. Generated when an expression requests 
the assembler to divide by zero. 

@ Symbol table overflow. The symbol table is full and a symbol on 
this line cannot be written to the symbol table. All references to 
this symbol will result in undefined symbol errors. 
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Internal error checking has conflicting results. This error occurs 
when the assembler detects an error which by design, should 
not occur. This is indicative of a bug: however chances are that 
some construct on the line is questionable. This error can 
usually be eliminated by rearranging the line. 

Too many error codes were generated for this line for the 
assembler to list them all. 

THE BASIC SHELL PROGRAM 

The BASIC shell program is totally customizable by the user to perform 
whatever assembly functions are desired. The machine language program runs 
adapting to the available memory left over by the text for the BASIC Shell 
program. Because all variables may be overwritten by the assembly, it is 
neccesary to execute a CLR statement immediately after the SYS call to the 
assembler. 

The assembler's machine code resides from $1700-$3FFF in bank 1. The only 
memory regions which are guaranteed to be found intact after an assembly 
are zero page, the basic text. and memory above the top of basic pOinter in 
bankO. 

MACHINE CODE INTERFACE: 

The machine code interface uses a set of memory locations at $1300 to ·pass 
parameters to the machine code. 

An important thing to remember is that plaCing garbage in these locations can 
cause the assembler to malfunction. The assembler is a tool to debug your 
source files, and is therefore very forgiving to information found there. It is not a 
tool to debug the BASIC shell. 

CHANNELS AND SECONDARY ADDRESSES 

YOU MAY ONLY USE SECONDARY ADDRESSES FROM 2-7 FOR FILES THAT 
ARE OPEN TO DISKS BY THE BASIC SHELL PROGRAM. 
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YOU MAY ONLY USE LOGICAL FILE NUMBERS FROM 2-7 FOR CHANNELS 
OPENED BY THE BASIC SHELL PROGRAM. 

A channel number of zero inhibits output to that channel. 

Output channels may be RS232. screen, or serial buss devices. ( I/O to 
cassette is disallowed because memory from the cassette buffer is raided by 
the assembler for free memory. ) All that is required of BASIC is to open and 
close these channels for this assembler. 

LIST_CHANNEL $1300 

The object channel parameter informs the assembler which 
logical file number to output the list file data to. 

ERROR CHANNEL $1301 

The object channel parameter informs the assembler which 
logical file number to output the error file data to. 

If the error channel is different from the listing channel, The 
error channel will show all listing lines on which errors are 
detected, and will also show which files are currently being 
assembled .If the error channel is the same as the listing 
channel. then the error channel is effectively inhibited because 
all errors are reported to the listing channel. 

. 
Note that information regarding the current include file is 
inhibited in the listing because this information is displayed in 
the .INCLUDE statement. 

OBJECT CHANNEL $1302 

The object channel parameter informs the assembler which 
logical file number to output the object file data to. 

SOURCE_DEVICE_LOW $1303 
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HCD65xx can be configured to look for source files on one disk. 
and if they are not there. search the next disk for the file. These 
two parameters determine which disks will be searched for 
source files. The assembler always searches in order of 
increasing device number. 

XREF DEVICE $1305 

The xref device is the device number of the disk drive that the 
temporary cross reference file is to be created on. The 
assembler manages this binary file. 

The list channel width is the maximum number of columns to 
print on a listing line. Listing lines greater than this value are 
truncated. Setting this value too high results in improper paging. 

$1307-1317 

The source file name is a 17-byte area which should contain 
the null terminated source file name. As with include files. it is 
not neccesary to append a .SRC to the end of the file. as this is 
done internally. 

$1317-$1338 

The data string is a 33-byte area which is contained in a null 
terminated section of text. This text is printed in the listing, at 
the top of every page, in the date field. 
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SUPPORTED INSTRUCTION SET 

This assembler supports the full 65xx instruction set. The following opcode 
table lists the opcodes and their associated mnemonics. 

opcode 
immediate 

ADC $69 
AND $29 
ASL 
BCC 
BCS 
BEQ 
BIT 
BMI 
BNE 
BPL 
BRK 

absolute addressing mode 
zero page 

accumulator 

$6D $65 
$2D $25 
$OE $06 $OA 

$2C $24 

implied 

$00 

indirect,x 
indirect,y 

zero page,x 
.absolute,x 

.relative 

$61 $71 $75 $7D $79 
$21 $31 $35 $3D $39 

$16 $lE 
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opcode 
immediate 

absolute addressing mode 
zero page 

accumulator 
implied 

indirect,x 
indirect,y 

zero page,x 
.absolute,x 

.relative 
indirect 

.zero page,y 
BYC $50 
BVS $70 
CLC $18 
CLO $08 
CLI $58 
CLY $B8 
CMP $C9 $CO $C5 $C1 $D1 $D5 $OD $09 
CPX $EO $EC $E4 
CPY $CO $CC $C4 
OEC $CE $C6 $06 $DE 
OEX $CA 
OEY $88 
EOR $49 $40 $45 $41 $51 $55 $50 $59 
INC $EE $E6 $F6 $FE 
INX $E8 ~ . -. 
INY $C8 
JMP $4C $6C 
JSR $20 
LOA $A9 $AO $A5 $A1 $B1 $B5 $BO $B9 
LOX $A2 $AE $A6 $BE $B6 
LDY $AO $AC $A4 $B4 $BC 
LSR $4E $46 $4A $56 $5E 
NOP $EA 
ORA $09 $00 $05 $01 $11 $15 $10 $19 
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absolute addressing mode 

PHA 
PHP 
PLA 
PLP 
ROL $2E 
ROR $6E 
RTl 
RTS 
SBC $E9 $ED 
SEC 
SED 
SEl 
STA $80 
STX $8E 
STY $8C 
TAX 
TAY 
TSX 
TXA 
TXS 
TYA 

zero page 

$26 
$66 

$E5 

$85 
$86 
$84 

accumulator 

$2A 
$6A 

implied 

$48 
$08 
$68 
$28 

$40 
$60 

$38 
$F8 
$78 

$AA 
$A8 
$BA 
$8A 
$9A 
$98 

indirect,x 
indirect,y 

zero page,x 
.absolute,x 

.relative 
indirect 

.zero page,Y 

$36 $3E 
$76 $7E 

$E1 $Fl $F5 $FD $F9 

$81 $91 $95 $90 $99 

$9~ 
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ASSEMBLER LIMITATIONS 

Symbol table size: 
The symbol table is stored in bank 1. Its size is 61 k bytes. Each symbol 
requires 8 bytes plus the number of characters in the symbol name. Local 
symbols always require 11 bytes. 

Input buffer size. 
All defined macros, any macro expansions, and the input buffers ( page length 
per file ), are stored in a heap immediately following the BASIC shell (starting at 
$4000) and terminating at $8000. 

The input buffer is also used for sorting during the cross reference phase. The 
assembler will perform as many passes through the temporary file as are 
neccesary to complete the cross reference. 

Maximum line length 
The assembler truncates input lines at 132 characters. Internal macro 
expansion lines are also terminated at 132 characters. No errors are reported 
for truncation. 

Discarded control characters 
The assembler accepts PETSCII or ASCII text. All control characters ($00-$1 F) 
are removed when the file is read in except the tab and carriage return 
characters. Tabs are treated in the expected fashion. 

Maximum source file size. 
Maximum list file size. 
Maximum object file size. 
Maximum cross reference file size. 
Maximum error file size. 
These things are limited by the available disk capacity. the amount of paper in 
your printer, and indirectly, by the symbol table size. 
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1541/1571 DOS LIMITATIONS 

The 15xx series of disk drives have certain limitations which must actively be 
observed by users of this assembler. Primarily. these relate to specific 
limitations within the drives which cannot. or should not. be accounted for within 
the scope of the assembler proper. These are outlined below. 

NEVER cause the assembler to attempt to open more than three files on any 
given drive, If you do. then output files will show a marked tendency to become 
intermixed. confusing both DOS and the assembler. 

You cannot request two output files to a single drive, Note that requesting a 
cross reference (xref) requires a temporary cross reference file to be 
generated on your drive. and that this counts as an output file. 

Legal combinations for a 
single drive output file with 
multiple input files 
(has >INCLUDES) are: 

object file only 
list file only 
xref file only 
error file only 

Legal combinations for a 
single drive output file with 
one input file (no .INCLUDES) 
are: 

object + xref files 
object + list files 
object + error files 
xref + list files 
xref + error files 
list + error files 

Note: Opening more than two files for simultaneous read access on a given 
drive is trapped by the drive and results in the third file being ignored. Note 
that the assembler buffers input files and therefore it may be possible to to do 
this if the buffering works out correctly . 
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CHAPTER 3 

C128 OBJECT FILE LOADER 

INTRODUCTION TO THE LOADER 

The C128 Object File Loader is a program used to load object files created by 
various assemblers into memory. 

Typically, object files are loaded using the loader and then saved using the 
ROMmed C128 machine code monitor. 

The loader resides in bank zero from $1300-$17FF. Attempts to load files into 
this space will result in an error termination. 

If you want to load object code into this space, load the object into another 
memory location and then use the machine language monitor to transfer the 
binary image into its proper location before saving the file to disk. 

GETTING STARTED 

Start the loader by inserting Disk 1, side 1 into your system disk drive (unit 8) 
and typing RUN" *". Then choose LOADER from the menu. 

The loader prompts you for three pieces of information. 

1. OBJECT FILE NAME 
This is the name of an object file in MOS technology format. 
This file may be ASCII or PETSCII in upper or lowercase. 
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2. OBJECT FILE DRIVE 
This is the unit number of the drive where the object file resides. 

3. LOAD ADDRESS 
Object files contain information about the address (es) where 
data is supposed to be loaded. Normally, the loader loads 
object files into bank 0, at the address(es) specified by the 
object file. 

If you want to load the information into another region of memory, specify the 
address of the first byte of the region. The format of the load address is one to 
five hex digits in the format accepted by the machine language monitor. 

In function, the load address parameter is identical to the OFFSET parameter 
found in other loaders. In use, the load address parameter is easier to use 
because it eliminates the need to calculate offsets, and allows you to think 
about where you want the data to go. 

During the load process, the loader displays the regions of memory the loader 
is writing information to. 

Errors that occur during the load process are displayed on the screen; they are 
self-explanatory . 
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C128 Object File Loader 

MaS TECHNOLOGY OBJECT FILE FORMAT 

The object file format used by all Commodore assemblers and loaders is the 
MOS (Metal Oxide Semiconductor) Technology format. 

The MOS format consists of a series of DATA records followed by an end of file 
( EOF ) record. Each record consists of a semicolon followed by a set of ASCII 
or PETSCII characters. All characters between records are ignored. 

DATA records are organized as follows: 

;NNAAAADDDDDDDDDDCCCC 

Where 

denotes the start of a record. 

NN is a two-character hexadecimal representation of the ( 
non-zero) number of data bytes in this record. 

AAAA is the four-character hexadecimal representation of the 
sixteen-bit address for the data in this record. 

DD Each DO is a two-character hexadecimal representation of 
an eight-bit value to be loaded at the appropriate address. 

CCCC represents the checksum of eight-bit bytes in this record. 

EOF records are organized as follows: 

;OORRRRCCCC 

Where 

;00 indicates this is an EOF record. 

RRRR represents the total number of records in this file. 

CCCC represents the checksum of the record count. 
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CHAPTER 4 
C128 ROM Differences 

The following chapter contains information of interest to both 
developers of C12S compatible software a~d developers of special application 
programs for serial disk drives. 

To maintain compatability wi:h all versions of the C12S, you should 
read this section carefully. Some of ~he differences occur i~ the C12S 
itself, others occur in the 1571 diSK drive. Only programs which call ROM 
routines directly will be affectei by RO~ chang~s. Applications which call 
DOS or Kernel routines from the top level or ~hrough a jump table are not 
affected. 

This chapter is divided into five sections: 

1571 ROM Differences ......... ~-2 
C12S ROM Differences ......... 4-4 
1541C ROM Differences ......... 4-11 
1541-II ROM Differences ....... 4-12 
SX-64 ROM Differences ......... 4-13 
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1571 ~~~ ~~a~ges 

1. The Set Overflow flag was no~ disaj:ed when exiting the 1571 
con troller. This is the cause 8: :;:2.:::' seem~-::5=-y random and 
difficult-to-reproduce problems. This partic~larly explains 
most of the Relative file pr8blems. The Set Overflow flag 
is now disabled on exit. 

2. The TSTATN 
because the 
changed. 

routine caused 'DEVICE NOT 
IRQ source was never cleared. 

?:s.ESENT' errors 
This has been 

3. The BAM swapping code has been changed. A BAM swap occurs 
when all the buffers have been allocated by an application. 
The DOS then frees up the BAM buffer by marking it out of 
memory. Later when re-reading ~he BAM, the side-one BAM is 
also read in. Hence, if the side-l BAM had Jeen 'dirty', it 
would be corrupted by the BAM swap. A new swap flag has been 
added at RAM location 5136. The DOS "ill rebuild the side 1 
BAM upon a reread. This usually occ~rs with ~ultiple files 
open and sectors being allocated on both sides of the disk. 

4. Previously BAM allocation on side one would cause the BAM 
image to be written every access. ~his has been changed. 

50 The SAVE-@ (SAVE with =eplace) variable~ ~ODRV? is now 
16-bit addressableo The STLBUF routine now steals the buffer 
locked by drive one. 

6. Previously an active collect in 15~1 emula~:on mode would 
write a zero to the double sided flag in the BAM. This has 
been changed. 

7. Applications which addressed tracks beyond 35 (on any side) 
previously used incorrect bi~ cell densities because the 
table TRKNUM only listed up to track 35. The tables TRACKN 
and VORKTABLE replace TRKNUM and VORKTBL, respectively, and 
extend the tables to track 40. 

8. A 1541 ROM revision changed the variable TIM from $3A to $20 
which caused problems for some applications. TIM is the IRQ 
rate ($3A = 15 ms). It is once again $3A, like the original 
(-05) 1541 ROM. 

9. USEDTS returned a 'BLOCK NOT A7AILABLE' status when the 
number of blocks free was equal to 3. This has been changed. 

10. Previously during a BURST GCR FORMAT the activity led was 
not activated. This has been changed. 

11. The 1571 BURST LOAD rou~ine would not load 'Locked Files'. 
This has been changed. 
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12. Previously while loading files using the BURST LOAD routine, 
retries were not performed. This has been changed. 

13. Motor acceleration time for the MFM controller was set long, 
which affected performance when reading and writing in MFM 
format. This has been changed. 

14. Previously determining whether a diskette was double-sided 
or single-sided GCR would take a long time due to valid sync 
pulses found on 'flippy diskettes' and MFM diskettes. This 
has been changed. 

15. SPINP interrupts from SP (fast serial input) were not 
enabled optimally. This has been changed, but has no affect 
on the operation of the serial bus. 

16. Previously if a copy was performed addressing drive one, the 
error channel would return status 'OO,OK,OO,OO'. This has 
been changed so that an error is returned. 

17. Previously the ROM test did not check the first page in ROM 
memory. This has been changed. 

18. The ROM checksum at $8000 and $8001 is now SF2, $68. 

19. The ROM signature at seooo is now $38. 
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C/128 ROM Changes 

The current C/128 ROM set bears the following· part numbers. \I'lie· 
PCB socket number is valid only for original PCBs). 

1. #318018-04 --> BASIC LOY 
($4000-$7FFF, U33) checksum= 9A40 

2. #318019-04 --> BASIC HIGH, MONITOR 
($8000-$BFFF, U34) checksum= 6F80 

3. #318020-05 --> EDITOR, KERNEL, CP/M 
($COOO-$FFFF, U35) checksum= EEC4 

4. #318022-02 --> BASIC, MONITOR 
($4000-$BFFf, U34~ checksuc= 09CO 

5. #318023-02 --> EDITOR, KEill{EL, CP/M 
($COOO-$FF?F, U32) checksum= F32~ 

(Note: #5 also contains the C/64 ROM code.) 

Each 16KB ROM block contains a small patch area for changes, and 
all patches described below have been accomplished such that any 
particular change will never affect more than one ROM. Similarly 
each ROM contains a revision status byte (at $7FFE, $BFFE, and 
$CFFE) which software can test to determine the version of the 
host system. The "original" ROMs contain $00 in these locations 
and the ROMs described herein contain SOl. Each ROM has had 
several changes, as summarized on the following pages. 

The following are the differences in the revisions of the BASIC 
LOY ROM ($4000-$7FFF) of the C128. 

1. LIST and DELETE commands - Previously they did not report as 
errors certain non-numeric characters passed as arguments, 
such as 'LIST A'. This has been corrected totally in-line 
by adjusting a relative branch in the 'RP~GE' routine. 

2. CIRCLE command Previously an unspecified Y - radius 
defaulted to the X-radius value. However: the X-radius 
value may have already been sca:ed fer the X-axis before 
the Y-radius default value ~as :al:ulated. Ihis has been 
changed totally in-li~e by scali~g the radii after the 
defaults have been established. 

3. RS-232 STatus - Previously a::essing 5T after RS-232 I/O 
resulted in an incor=~:: s:at~s ~e~~g r~:~rned from, and a 
zero written to! loca:~c~ SlOA14. :h~ 3ASIC variable area. 
This was caused by BASIC :a::~ng :~e ~ernel routine 'READSS' 
with RAM bank 1 in context. ~his has been :hanged in-line. 
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4. CHAR command - Previously using CHAR ~ith the SO-column text 
screen (GRAPHIC mode 5) resulted in RAM, not 1/0, access 
at locations $D600 and $D601 of RAM bank 0 (the BASIC text 
bank) due to BASIC calling the Editor PLOT routine ~ithout 
the 1/0 block in context. This has been changed ~ith t~o 
patch subroutines. 

5. RENUMBER command - Previously the pass 2 routine, ~hich ~as 
to pre-scan BASIC text and report 'out of memory' errors, 
did not find all errors. This has been changed using a patch 
subroutine. 

6. DELETE command - Previously this command did not limit-check 
itself when moving do~ BASIC text. This has been changed 
with a patch subrouitne. In addition, the DELETE command 
exited to MAIN via 'JMP', effectively ending the evaluation 
of the current command string. This has been corrected by 
substituting an 'RTS', allo~ing direct commands like 
'DELETE 10: PRINT"DELETED LINE 10'" to ~ork correctly. 

7. PLAY command - Previously the SID frequency tables ~ere not 
exactly NTSC concert pitch. Also, there ~as no provision for 
adjusting the frequency for PAL systems. This has been 
corrected by changing the (NTSC) frequency tables, creating 
new PAL tables, and utilizing patch code to select from the 
appropriate table as determined by the Kernel PAL_NTSC flag. 

8. BASIC ERROR handler - Previously the error-handler did not 
clear pending string temporaries ~hen an error ~as TRAPped. 
This has been changed ~ith a patch to reset TEMPT to TEMPST. 

9. The po~erup copyright notice has been updated to 1986, which 
~ill serve as an immediate visual indication of the ROM 
version. Also, a ne~ notice has been placed at $7FCO. 

10. The ROM signature at location S7FFC and S7FFD (lo/hi) is 
S8DEF. 

1I. The ROM reVISIon byte at location S7FFE, has incremented 
from $00 to $01. 

12. The ROM checksum byte at location S7FFF, has changed from 
$4C to $61. 

The follo~ing are the differences in the reVlSlons of the BASIC 
HIGH/MONITOR ROM ($SOOO-$BFFF) of the C128. 

13. RSPRITE and RSPPOS functions Previously these functions 
accept€d sprite numbers in the range 9-16, without returning 
an error. This has been changed in-line. An illegal 
quantity error is reported for numbers outside this range. 
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14. PRINT USING command - Previously there was an anomaly 
involving the use of floating money symbols ('$') and 
commas. The command 'PRINT USING "#,##$.##"; 123.45', for 
example, resulted in the output '$,123.45'. This has 
been changed utilizing a patch subroutine which checks for 
the '$,' occurrence and substitutes a fill character (_$) 
whenever found. 

15. Relative Coordinates Previously, a negative relative 
co-ordinate for a graphic command resulted in an illegal 
quantity error. This has been changed totally in-line by 
substituting a different subroutine call. This change affects 
the BASIC commands LOCATE, DRA~, PAINT, BOX, CIRCLE, GSHAPE, 
and SSHAPE. This change also allows negative absolute 
coordinates to be accepted (previously they resulted in an 
illegal quantity error), although the legal range remains a 
16-bit value. 

16. DOPEN and APPEND commands - Previously it was possible to 
open two or more disk channels with the same logical file 
number without incurring an error report. This has been 
changed totally in-line. 

17. MATH package - A change in the (F)MULT routine caused some 
rounding errors (such as 2"15 = 32768.0001). This has been 
resolved in line by changing (F)MULT in a new way. 

18. A copyright notice has been placed, starting at $BFCO. 

19. The ROM signature at location $BFFC and $BFFD (lo/hi) is 
SCDC8. 

20. The ROM reV1Slon byte at location $BFFE. has incremented 
from $00 to $01. 

21. The ROM checksum byte at location SBFFF, has changed 
$3A to $CS. 

The following are the differences in the reV1Slons of the 
EDITOR I KERNEL I CP/M ROM ($COOO-$FFFF) of the e12S. 

from 

22. CAPS LOCK Q - Previously the keyboard matrix decode table 
caused a lower-case 'Q' to be passed when the keyboard was 
in CAPS LOCK mode. The table has been changed. A new value 
has been substituted for upper-case 'Qr • 

. 23. FUNCTION KEYs - Previously the funcion key handler, part of 
the SCNKEY routine at CKIT2, did not detect a funtion key 
string pending. This has been changed via a patch routine, 
which will ignore new fU:1ction ke:" depressions until the 
string in progress has been ::lutput (i.e .. IZYNDX = 0). Also, 
DOPFKY now exits via SCNhTS, instead of simply RTSing. 
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24. IOINIT system initialization - Previously the RS-232 
pseudo-6551 registers were not initialized because these 
values are given by the user whenever RS-232 channels are 
OPENed. However on the 64, these locations were cleared by 
other system routines. So nothing bad happened if you did 
not initialize as required. IOINIT on the 128 now works the 
same way as the 64. The registers are now initialized to 
default to: no parity, full duplex, 3-line, 1-stop bit, 
8-bit words and 300 baud, via a patch subroutine. 

25. IOINIT PAL system initialization - Adjustments have been 
made to the 8563 initialization values for PAL systems. The 
PAL horizontal total (register 0) changes from $7E to $7F. 
The PAL vertical total (register 4) changes from $27 to $26. 
These changes shift the cycle time from 20.320us to 
20.032us. This change required a patch subroutine, and a 
change to VDCTBL. 

26. BASIN system call - Previously attempting input from a 
logical channel to the screen (e.g., via INPUT#) resulted in 
line too long errors. This has been changed utilizing a 
subroutine patch to preserve bit-7 of CRSV, which serves as 
a flag to the Editor that a virtual end-of-line has been 
reached. Also, TBLX is copied to LINTMP to correctly locate 
the current cursor line for the Editor. Please note that 
switching between the 40 and 80-column text screens, opening 
and closing windows, or clearing text screens can confuse 
logical screen channels. The Editor variable LINTMP ($A30) 
is a global, not a local, variable. Users can POKE LINTHP 
with the logical screen line number before INPUT#'s. 

27. OPEN RS-232 system call - Previously it was possible to 
receive a carry-set status, normally indicating an error, 
when no error existed after OPENing an RS-232 channel. This 
has been changed totally in-line by a modification to the 
code which checks for the proper X-line hardware states. 

28. LOAD system call - Previously the normal load (a.k.a. SLOV) 
routines did not preserve the starting address of any 
LOADs, which made the BASIC 'BOOT "file'" command form 
malfunction on the 1541. This has been changed via a patch 
subroutine, which saves the starting address of all LOADed 
files at SAL and SAH, the same place the fast (a.k.a. 
BURST) load routines do. 

29. OMA system call - Previousl~ the Kernel fo~ced the I/O block 
into the user's memory configu~atio~ a~ all times, which is 
no longer necessary a~d li~its :he :~~2:iQnality of the RAM 
expansion cartridge. This has been changed by a ROM patch 
routine, which affects Kernel DMA system calls and the BASIC 
FETCH, STASH, and SVAP command. 
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Also, previously it was possible for an IRQ to occur between 
the 'arm DMA' and 'trigger DMA' sequences, which caused DHA 
to occur with the system configuration in context regardless 
of desired configuration. The instructions, 'PHP/SEI ... PLP' 
have been inserted around the 'JSR' to DMA RAM code at $3FO. 
Applications using the DMA code at $3FO should do likewise. 

Another change has been made made to allow DMA access to all 
RAM banks by using the VIC bank pointer found in the MMU RAM 
configuration register ($DS06, VA16=bit-6 and VA17=bit-7). 
Applications using the Kernel routine at $FF50 will inherit 
these changes automatically. Please note that NMI interrupts 
can interfere with DMA acces as they cannot be masked. 

30. A copyright notice has been placed, starting at $CFCO. 

31. The ROM location $CFF8 is reserved for national character 
ROM checksums. This does not apply to US ROMs, which contain 
$FF here. 

32. The ROM location $CFF9 is now reserved for country codes. 
The US ROMs contain $FF here. 

Country Code 

Germany/Austria 
France/Belgium 
Swi tzerland 
Finland/Sweden 
Norway 
Italy 
Denmark 
Spain 
U.S./U.K. 

Value in $CFF9 

$00 
$02 
$03 
$04 
$05 
$06 
$07 
$08 
$FF 

33. The ROM location $CFFA and $CFFB (lo/hi) contain the 
national character set signature. This does not apply to US 
ROMs, which contain $FFFF here. 

34. The ROM signature at location $CFFC and $CFFD (lo/hi) is 
$8F76. 

3S. The ROM reV1Slon byte at location $CFFE. has incremented 
from $00 to $Ol. 

36. The ROM checksum byte at locatio!: $C::'::'F. ~as :hanged from 
$C3 to $3C. 

37. The Kernel revision byte at location $FFS'; has incremented 
from $00 to $01, 
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C/128 developer and documentation notes 

1. DHA interface - It should also be noted that DMA hardware is 
unreliable at 2MHz clock speeds and consequently the user 
must insure IMHz (SLO~) mode is used before any DMA 
operations are performed. Also, NMI interrupts cannot be 
masked and should be disabled or somehow avoided. RS-232 
operations use NMls; the remote should be XOFFed or the 
channel disabled before DMA operations are performed. 

2. IRQ handler - It is possible for the Kernel IRQ handler to 
perform a keyscan when the IRQ is not the Kernel's. This 
was not changed to avoid problems with older software which 
may be taking advantage of the unintentional keyscans. 

3. IRQ and NMI handlers - The Kernel forces the system bank 
into context before taking the RAM indirect vectors to the 
actual interrupt handler. 

4. SAVE-to-disk - It is not possible to SAVE the last byte of 
any memory bank (e.g., RAM at $FFFF)~ because the SAVE 
routine requires you to specify the end of the area to be 
SAVEd as the ending address PLUS ONE ($FFFF+1 -> $0000). 
This is a problem found on all CBM 65xx systems. 

5. SAVE-to-cassette - It is not possible to save the last page 
of any memory bank (e.g.~ RAM at $FFOO-$FFFF) to tape. The 
tape handler hangs with the motor running until the user 
STOPs it. This is a problem found on all CBM 65xx systems 
except the Plus-4. 

6. SAVE and LOAD -
16-bit starting 
save the memory 

TJhile program 
address for 

bank. 

SAV3s 
future 

correctly save 
LOADs, they do 

the 
not 

7. STOP/RESET monitor entry - It is not possible to enter the 
Monitor directly via the STOP/RESET sequence from BASIC and 
then eXit back to BASIC without incurring a 'cold' BASIC 
initialization. The alternative, taking the BASIC 'warm' 
start route, would result in a system crash if BASIC had not 
been properly initialized. If BASIC was running before the 
STOP/RESET, you may instead POKE $CI into location $A04 
(INITSTATUS) and then eXit. 

8. Monitor 'H' (hunt) command - Because the editor performs 
various translations on da~a read from the screen, it is not 
possible to Hunt for certai~ CBM characters~ su=h as pi and 
all reverse-field characters. 

9. BOX command - Because 0: t~e algor:thili Gsed, 30X has a range 
-16384 to +16383 (unscaled'. :he a:gorithm ~ses parameters 
that are twice those given a~d divides down the result 
before plotting. Thus .- 1S ?oss:~le :or very large 
(unscaled) positive coor~~~~:es ~o :esult i~ large negative 
plots. To avoid this ~se 3:ALEi~g, user ~ange-checking, or 
avoid BOX and use ei ther =R..':'~.; or C:RCLE commands ins tead. 
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10. ROOT, PEN, and RSPPOS functions - These BASIC functions 
return the current pixel cursor, lightpen and sprite 
positions, respectively, but the values they return are 
unSCALEd. Changing this is easy but would cause problems 
for existing applications as well as being incompatible 
with the C64 VSP and the PLUS-4. 

11. FNDEF and GRAPHIC modes - After defining a user function, 
anything that results in program relocation must be avoided, 
such as GRAPHIC 'n' or GRAPHIC CLR. Follow the general 
general rule: define GRAPHIC screens first (then SCALE), 
then define functions. 

12. GETKEY function - The command 'GETKEY A' will accept some 
non-numeric keys, such as 'E', colon, comma, period, '+', 
This also occurs with the command 'GET A'. 

13. PUDEF and PRINT USING - In some USING format fields such as 
"$9 •••• ##", the leading'S' or commas are not interpreted 
as they are considered not part of the numeric field. 

14. OUT of MEMORY ERROR - It is possible to hang the system with 
this error from a running program when there is insufficient 
memory to contain the string representation of the original 
line number where the error occurred. 

18. MATH package - The binding of operators is such that unary 
minuses are evaluated after powers. This results in NO error 
when equations of the form (-4-.5) are evaluated (square 
root of a negative number). 

19. BASIC DOS commands, such as DOPEN and APPEND, limit 
filenames to 16 characters maximum. However, when the name 
string includes the filetype, such as "LONGLONGLONGLONG,P", 
BASIC reports a FILENAME TOO LONG error. 

20. CIRCLE command In multicolor mode, CIRCLE calculates 
the default Y-radius based upon twice the X-radius. 
This is done in order to maintain compatibility among the 
C64 VSP, PLUS-4, and C128. 

21. TAPEs written in FAST mode are occasionally hard to read in 
SLaY mode. Users should take care to use tapes only in SLOV 
(1MHz) mode so that the tapes can be read on PETs, 8032s, 
C64s, etc. 
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1541-11 ROM Differences 

The following list describes the differences between the ROMs in the 
1541 (-05) and 1541-11 (251968-03). Please note that this ROM will 
not work in older 1541 boards which requi=e different sized ROMs. 

1. SAVE-@ (SAVE with replace) - The variable NODRV has been 
changed to a 16-bit addressable variable. The STLBUF routine 
steals the buffer locked by drive one. 

2. Device Not Present - TSTATN now clears IRQ which makes 
serial bus "device not present" errors more reliable. 

3. IRQ disable - Decimal mode is now set (SED) before disabling 
IRQs (SEI). 

4. DOS patches - Block read (B-R), formatting, relative file 
handling and disk-full error handling have been changed 
slightly to enhance reliability. 

5. A new copyright notice has been addec. 

6. The ROM checksum adjustment byte at seOOl is now SEO. 

7. The ROM checksum adjustment byte at $~FE5 is now $EB. 
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1541C ROM Differences 

The folloving list describes the di:fe~ences betveen the ROMs in the 
1541 (-05) and 1541C (251968-02), Please note that this ROM viII 
not vork in older 1541 boards which require different sized ROMs. 

1. Density table - The bit cell density table, TRKNUM, has been 
extended from 35 to 40 to enhance reliability. 

2. SAVE-@ (SAVE vith replace) - The variable NODRV has been 
changed to a 16-bit addressable variable. The STLBUF routine 
steals the buffer locked by drive one. 

3. Device Not Present - TSTATN now clears IRQ which makes 
serial bus "device not presen t" errors more reliable. 

4. IRQ disable - Decimal mode is now set (SED) Defore disabling 
IRQs (SE1). 

S. DOS patches - Block read (B-R) , stack operation, relative 
file handling and disk-full err~r handli~g have been changed 
slightly to enhance reliability. 

6. A new copyright notice has been added. 

7. The ROM checksum adjustment byte at SCOO: is nov S46. 



SX-64 ROM Changes 

Following is a list of the differences between the C64 and SX-64 
kernel ROMs. The BASIC ROMs of these two machines are the same. 

There are quite a few modifications to the kernel ROM however: 

Kernel Address 

SE479-SE493 (58489-58515) 

SE4AC (58540) 

SE4D3-SE4DC (58579-58588) 

SE535 (58677) 

SE57C-SE5F5 (58748-58869) 

SE5EF (58863) 

SESF4-tESF5 (S8868-58869) 

tE622-SE623 (58914-5891S) 

SEA07-SEA12 (59911-59922) 
I' 

$ECD9-$ECDA (60633-60634) 

SEF94-SEF96 (61332-61334) 

SFOD8-SFOE6 (61656-61670) 

tF387 (62343) 

SF4B7 (62647) 

tF5F9 (62969) 

Alteration 

The power up message has been changed 
to show SX-64 instead of Commodore, 
and v2.0 instead of v2. 

Also in power up message. 

Added routine replacing blank memory. 

New cursor color (blue instead of It. bl,w). 

Set screen pointers routine. 

Input from keyboard routine (branch). 

New address for Shift-Run/Stop. 

New address for retreat cursor routine. 

Change to clear screen-line routine. 

New default screen and border colors. 

Jump from routine to added routine at 
location SE4D3 (58879). 

New default string for Shift-Run/Stop: 
LOAD"*",8 <ret) RUN <ret>. 

Changed branch in open file routine. 

Changed low byte of a JSR in load routin~, 

Changed branch in save routine. 
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SECTION II 
C64 and el2S MODES 





CHAPTER 5 
C64 Tools 

SPRED: The Sp~:~e ~c:~~~ 

INTRODUCTION 

This program allows you to easily create and motify s?ri~es on the 64 or 
in the 64 mode of the 128. Many features which allow easy manipulation of 
the sprites are included. There are also commands that will help you use 
the sprites that you have created in other programs. 

GETTING STARTED 

If you are using the 128, go into 64 mode. Run the program by typing 
LOAD "SPRED",8 and Return. Once the program has loaded, type RUN and 
press Return. 

The Screen Format 

The screen is divided into 4 work areas. The large 'ox on the left of 
your screen is the sprite editing area. This box is 24 x 21 and shows the 
complete sprite that you have created. 

The work area in the upper right corner of your scree~ is :he status box 
and shows the current settings for your colors: color moce. x-y expansion and 
the range for sprite loading and saving. 

The lower right corner of you screen shows the sprite as it would actually 
appear in you application program. 

The work area at the bottom of your sc=een is the ccm,-and box. Also 
shown here are the row and column position of the cursor in the sprite, the 
cursor color, sprite number, sprite mode and other information. 
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CREATING A SPRITE 

To create a sprite, move the cursor around in the sp~ite editing area with 
the cursor keys. Use the period-key to t~rn on a pixel or the space bar to 
turn off a pixel. Change colors with the Fl and F7 keys. 

If you make a mistake and get stuck in a command prompt, just hit the 
Run/Stop key. Run/Stop means oops! 

If you forget a command, just press the H key and a ielp menu will appear 
which shows all the commands that the Sprite Editor wil~ accept. Vhen you 
are done looking at the help menu, press Run/Stop to exit. 

Up to 208 sprites may be created and managed at once by the Sprite 
Editor. To edit a particular sprite press E followed by the number of 
the sprite. 

Saving a Sprite 

To save a sprite, press F6. A sprite may be saved as binary data, as 
6502 assembly source code or as BASIC data statements. 

Press B to save the sprites as binary data which can be loaded back into 
the editor later. You must enter either a sprite number or a load address. 
The extension ".B" will be added to the file name you provide. 

Press S to save the sprites as assembly source code byte statements. The 
extension ".S" will be added to the file name you provide. 

Or press 0 to save the sprites as BASIC data statements. You can append 
the data statements to an already existing program or save them alone. You 
must enter the BASIC starting line number and line increment. If you save 
the sprites as BASIC data, the extension ".0" will be added to the file 
name. 

Vhatever method you use to save a sprite, you must enter a file name. 
Also be sure that the range parameter is set correctly in the status box. 
If the range parameter is set to 000-003, only sprites 0-3 will be saved. 

If you want to save your work and come back to do more editing later, 
you must save your sprites as a binary type file. 

Loading a Sprite 

To load a sprite, press F8. Only binary sprite files can be reloaded 
into the Sprite Editor. Next enter the type of load you want to do by 
pressing R, A or L. 
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Press R to load the sprites only into the currently selected range. 
Press A to load all the sprites that were saved starting at the beginning 
of the current range. Or press S to select the sprites you want to load. 
If you press S, you will be able to accept or reject each sprite as it" is 
loading. 

NOTE: You do not need to type the file name extension to re-load your 
sprites. 

The Directory 

To view the directory, press F4 and then enter $ (dollar sign), Return. 
Vhen you press F4, a DOS command line appears. In addition to viewing the 
directory, you can send disk commands such as scratch or rename to your 
disk drive. For instance to scratch a file, enter SO:<file name>. 

EXTENDED HODES 

Host of the time you will want to edit just one sprite at a time. In 
that case you would use the single sprite mode of the Sprite Editor. 
But the Sprite Editor will allow you to join or overlay sprites as well. 
In addition, the extended view mode of the Sprite Editor will allow you to 
create simple animation sequences. 

Joined Sprite Hode 

To activate the joined sprite mode, press J. SPRED #i1l prompt you to 
enter the size of the sprite you want to create. Joined sprite mode will 
allow you to make a compound sprite up to 4 times as big as a normal sprite. 
It does this by attaching the sprite data of two or more consecutive sprites 
at the edges. 

A joined sprite may be as big as 48 x 42. 
big all at once in the sprite editing area. 
keys to reposition the edit area. The edit 
any position over your compound sprite. 

Overlaid Sprite Mode 

You cannot see a sprite this 
However you can use the cursor 
area will scroll as needed to 

To activate overlaid sprite mode, press O. SPRED will prompt you to 
enter the number of sprites to be overlaid. Overlaid sprite mode will allow 
you to create a special compound sprite in which one sprite appears directly 
on top of another. This technique provides a way to create a sprite with 
more colors than are usually allowed. 

5-3 



This trick is accomplished by selecting one color set for the sprite on 
top and a differing set of colors for the spriteunderneath. ~herever you 
can see through the sprite on top (that is, vherever a sprite pixel is set 
to the background color), you viII be able to see the colors of the sprite 
underneath. 

ANIMATION 

You can use the sprite editor to create simple animation sequences. Each 
sprite that you define viII represent one frame in your animation. Your 
sequence can have up to 208 frames, although smooth animation can be created 
with as few as four frames. 

To view the animation, use R to set the range of your sequence. Then 
press V and select the animation type - either oscillate or rollover. 
Rollover will show each frame in your sequence and then start over at the 
first frame. Oscillate will show each frame in your sequence and then 
reverse the order back to the first frame. Next select the number of 
frames/sprite. This setting controls speed of playback. The bigger the 
number, the slower the playback. 

Remember, the V command will playback only the frames specified by the 
range parameter. If your range is set to 000-000, you are not going to see 
anything! 

Extended View Mode 

To activate extended view mode, press Shift-V. Extended view mode will 
allow you to create animation sequences that control up to eight different 
sprites in each frame with up to 638 frames. This is the only way to create 
an animation sequence which contains a joined or overlaid sprite. 

Yhen you activate extended view mode, the screen changes. The sprite 
editing area disappears and becomes the animation playback window. A set of 
sequence data is shown in the lower right of your screen. 

Each sequence frame may contain up to eight sprites. Hence, there are 
eight slots in the sequence data area. Enter the sprite number (0-207) 
and the x and y coordinates of the sprite in one of these eight slots. 
It is not necessary to fill all the slots. 

To enter the frame sequence data, first select a sprite number by 
pressing E and entering a sprite number, 0-207. Next enter a number, 1-8, 
for the slot in the sequence data area that you wish to fill. The sprite 
number will appear in the # column of the sequence data slot you have 
selected. Now use the cursor keys to position the sprite at the x,y 
coordinate that you want. Yhen you press the cursor keys, your sprite 
will move in the animation playback window. 

Yhen you have finished defining the sequence data for one frame press 
Shift + (plus sign). You may then enter the sequence data for the next 
frame. Yhen all your frames are defined, use V to playback the animation 
sequence as described above under "Animation". 
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SPRED Command Summary 

Fl Increment thru Sprite colors 
F3 Increment thru Multicolor 1 
F5 - Increment thru Multicolor 
F7 - Toggle thru Cursor colors 

F2 Change background color 
F4 - Directory and disk commands 
F6 Save Sprite range to disk 
F8 Load Sprites from disk 

x - Toggle expansion in X 
Y - Toggle expansion in Y 
M - Toggle Multicolor mode 

S - Enter single Sprite mode 
J - Enter joined Sprite mode 
o - Enter overlay Sprite mode 

+ - Go to next sprite 
- - Go to previous sprite 
E - Edit Sprite * 
R - Set Sprite range 

Space - Erase at cursor 
Period - Fill at cursor or draw a 

line if origin is set 
L Set line origin 

Shift L - Cancel line 

C - Copy a Sprite 
Shift C - Copy a range of sprites 
Shift S - Swap current Sprite 

! Insert - column 
D De12O~2 ~ column 

Shift ! - Inse:::-:: 3- row 
Shift D - Dele:e 2- row 
INS/DEL - Inse:.-t or delete space 

1 Edit S')::.-: :: 2 " in overlay mode - .L 

2 Edit Sp::-i-ce 2 in overlay mode 
3 Edit So:-::e 3 in overlay mode 
4 - Edi t Spri te "- in overlay mode 

Redisplay grid in overlay 

Home - Move cursor to top left 
corner of grid 

Home Home - Move cursor to top left 
of --hole Spri te 

Shift Home - Clear :he Sprite 

mode 

Return - Move cursor to left side 

G - Toggle global mode 
H - Help 
< - Toggle repeat key 
B - Change border color 
N - Toggle number/color for 

status display 

F - Flip a Sprite on y-axis 
Shift F - Flip a Sprite on x-axis 
Shift A - And a Sprite 
Shift 0 - Or a Sprite 
Shift R - Reverse a Sprite 

Run/Stop - Return to edit mode 

v - View a Sprite sequence (Animate) 
Shift V - Activate extended view mode 

Extended View Mode Commands 

Shift V - Return to single sprite 
E - Edit a given sprite 

Shift E - Edit a given spri te 

1-8 - Enter sequence data for 
sprite priorities 1-8 

o Turn current sprite 
off (except #1) 

R Set sequence range 
Z - Zero range of sequences 

Shift Z - Zero all sequences 
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mode + - Move ~:J :1ext Spri te 
- - Move '~G >;::::evious Spri te 

Shift + - Mo'·e :0 next sequence 
Shift Move ~o previous sequence 

C - Copy given sequence to 
to ~he current one 

Shif~ C - Cop~ sequence range 
Fa - Load or Save sequences 
V - View current range of 

sequences 



QiARACI'ER EDI'IOR 
(QffiED) 

INIroOOCI'ION 

This program allows editing of single characters, or editing four 
characters at a tirre (a 16 bit by 16 bit character). When editing 
expanded charactes, all character editor commands are adjusted to operate 
on the expanded character. More details on expansion can be found under 
the XCpand) command. 

SCFEEN FORHAT 

The screen is basically divided into five areas by the character 
editor program. The first is the large character creation box. Here the 
character is fomed by using the ."*" and " "syrrbols. In this box, an 
entire character is represented. 

The second area is the information box. CUrrent character parameters 
are displayed here. Also, when a cormre.nd needs a p:u:ameter to operate, a 
cursor will appear at the appropriate place in this box. 

The third area is the strip below the creation box. Here is where the 
entire current character set is displayed. Also, the character currently 
being edited is highlighted in black. 

The fourth area is the display area, where the current character 
appears. 

The fifth area is the conmand menu, where most of ti'.e cornnands are 
displayed. 

General Notes: The first letter of a cornmand is enough. When a cornnand 
requires an input (like character ntJIli::ler), a cursor will appear in the 
information box. Type the answer there, ending it with a return. If you 
type an incorrect letter, use the delete key. If your response is 
illegal, the program will ignore it, keeping the old value of the 
parameter. 
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(CHRED) cont. 

THE INDFORMATION rox 

The information box contains the following information: 

PARAHETER roSSIBLE VALUES 

1. Character number 0-63 
2. ~Ene of current file .any 5 letters 
3. Assumed address any 4 digit hex nLlIrber 
4. Range 0-63 
5. Type of character displayed HIP~S or MULTI 
6. Foreground color any of the 16 colors 
7. Multi-color register a any of the 16 colors 
8. Hulti-color register 1 any of the 16 colors 
9. X eXFand YES or ~D 
10. The bottom blank line of the information box is used for other 

command inputs that don't need to be continually displayed. 
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(CHP-ED) cont. 

mr1HANDS 

1. E(dit): requests a character number from a to 63. That character 
becomes the current cb~racter. The current appearance of the 
character is displayed both in the creation box and the current 
display area. 

2. N(ext cb~racter) selects the next character as the current 
character. 

3. T (ype) : selects between displaying the current character as a hires 
(h) or a multi-color (m) character. 

4. M(ove here) : asks for a cb~racter number. That character is copied 
into the current character. Note that this operation destroys the 
current character. 

5. C(olor): allows choice of colors. A cursor will appear at each of 
the color pararo~ters in turn. Type the three letter abbreviation for 
the color of your choice for each register in turn. 

6. X (pand) : selects either 8 bit by 8 bit characters or 16 bit by 16 
bit characters. Answer YES or NO (or Y or N) to select expansion. 
When expansion is selected, four contiguous characters will be 
trea ted as a single entity for the pUq:xJse of all commands. The 
creation box will be expanded. The characters are edited in the 
following forrrat. 

1 3 
2 4 

7. F (ant) : masking function from the Cormoodore 64 IDI1. The program 
asks if you want to rcask all the characters. Answering Y replaces 
the current character set with the upper case character set from 
roM. If you answer N (or just hit RETURN), the program will ask for 
a character number (from a to 63). That cha~acter from roM will be 
copied into the current character. 

8. F.(ange): sets a range of characters for use with SAVE, WAD, BYTE, 
and DISPLAY commands. The form is ##:## (i.e. 0:12), for first and 
last characters to be affected by an operation. 

9. O(r): like move, but doesn't erase the current character first. 
10. A (ddress) : this command selects the assumed address of the character 

data. Tr..is is used w'hen tr~ characters are saved. If they are 
reloaded by a BASIC load command, that is where they will load. 

11. S(ave) : asks for a file name, then saves cr..e current range of 
characters to disk, as a program file using the assumed address. 

12. L(oad) : asks for a file name, then loads the current range of 
characters from disk into the work area from that program file. 

13. B(yte) : asks for a file name, then saves the current range of 
characters to disk, as a sequential file compatible with Commodore's 
Assembler Development System. 

14. Q(uit) : exits the program. 
15. V (alue) : displays the values of the bytes which make up the current 

character. These values appear next in the character display area. 
This display lasts until any key is hit. Then the nomal character 
display reappears. 

16. H(ex flag) : toggles whether the V (alue) display will be in decinal 
or in hex. 

17. F3: step through possible screen colors. 
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(CHRED) cont. 

EDITING CO~~~ KEYS 

These commands operate on the current character in the creation box. 

1. *: places a dot at the current cursor position. 
2. SPACE BAR : places a space (removes a dot) from the current cursor 

position. 
3. CRSR RIGHT moves the cursor one poSition to the right. 
4. CRSR LEFT moves the cursor one position to the left. 
5. CRSR UP moves the cursor one line up. 
6. CRSR OOWN : moves the cursor one line down. 
7. RE'I'URN: moves the cursor to the start of the current line. 
8. HDME: moves the cursor to the top left corner of the character. 
9. CLR: erases the current character. 
10. RVS: reverses the current character. 
11. INST: moves all dots on the current one place to the right. 
12. DEL: moves all dots on the current line one place to the left. 
13. +: moves all lines from the current line to the bottom line one line 

down. 
14. -: moves all li1".es from the" current line to the top line, one line 

up. 

COIDR CODES 

BLK WET RED CYN PUR GRN BLU YEL 

ORN ERN RD2 Gil GY2 BL2 G'i3 
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SIDMON 64 

SIDMON is a program that allows you to crea~e sounas using the 6581 
Sound Interface Device of the Commocore 54. It:s difficult to experiment 
with SID sound parameters by poking fro8 BASIC. SIDMO~1 does all the poking 
for you making it easier to create the sound you want. 

SIDMON commands are 
some cases the letter is 
letter is used instead. 
reverse on the screen. 

usually the fi~st lette= of the register name. In 
already taken by another command, so the second 
The proper command letter will be highlighted in 

The most important command is Gate. Press G + to hear the sound you 
have created. This "gates on" the currently selected voice. Press G - to 
turn the sound off. 

The sound you hear depends on the data values in the various SID 
registers. Here is a summary of those registers. 

Frequency and Envelope Control Registers 

Frequency - This register sets the number of sound waves per second 
produced by SID. A high number in this register produces 
a high pitched tone. A small number produces a lower tone. 

Pulse Width - This register forms a number which linearly controls the 
pulse width when a pulse wave form is selected. 

-.n...J-I~I

pulse width 

Attack - The attack register determines how rapidly the output of the 
voice rises to peak amplitude after the voice is gated on. 

Decay - The decay cycle follows the attack cycle. The number in the 
decay register determines how rapidly the voice falls from 
peak amplitude to the selected sustain level, 

Sustain - The sustain register determines the amplitude level of the 
sustain portion of a sound. The sustain will last as long 
voice is gated on. 

Release - Release is the final phase of a sound. The number in this 
register determines how rapidly the voice falls from peak 
amplitude to zero after a voice is gated off. 
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Master Volume - The master volume register selects one of 16 overall 
volume levels :or the final composite sound. 
Volume 0 is off. Volume 16 is loudest. 

The ADSR enevlope registers de:ermine how a sound changes in amplitude 
(volume) over time. By adjusting ~he values in these registers you can 
adjust the tonal quality of a sound, 

A 
M 
P 
L 
I 
T 
U 
D 
E 

The ADSR Envelope 

Master volume level 

!~_S_u_s_ta_l_' n_v_o_l_u_m_e 110ve1 

! ! !~~ 
~-------I I I 

Attack Rate 

T I H E 

Decay 
Rate 

Release Rate 

A=Gate on (1) 
B=Gate off (0) 

Voice Control Register Bits 

Gate - When the gate bit for a voice is set to one, the attack
decay-sustain cycle begins. When the gate bit is reset to 
zero, the release cycle begins. To hear a sound you must 
"gate on". Press the G key followed by the + key. 

Sync - Vhen sync is set to one, the frequency of the current voice 
is synchronized with another (1 with 3, 2 with 1, 3 with 2). 
This allows more complex harmonics and "hard sync" effects. 

Ring - When the ring bit is set to one, the triangle waveform of the 
current voice is replaced with a ring modulated combination of 
the current voice with another (1 with 3, 2 with 1, 3 with 2). 
Ring modulation is used for bell and gong sounds. 

Triangle - The triangle bit selects the tringle waveform (-A-) for 
the current voice. The triangle waveform has a mellow, 
flute-like quality. 



Sawtooth - The sawtooth bit selects a sawtooth waveform (~) 
which has a brassy timbre. 

Pulse - The pulse bit selects the pulse waveform (J1U) for the current 
voice. The timbre of the pulse waveform will vary depending 
on the contents of the pulse width register from a reedy, 
nasal sound to a bright, hollow sound. 

Noise - The noise bit selects a random signal (~ ) for the waveform 
which changes at the frequency of the current voice. This 
can be used to produce hissing or rumbling noises. 

Filter Control Registers 

Filter - Yhen set to zero, the filter is disabled. Yhen set to a one 
the selected voice is processed through a filter which alters 
its harmonic content. SID has only one filter. You may route 
any or all of the voices through it. 

Resonance - This register controls the resonance of a filter. 
Resonance is a peaking effect which emphasizes frequency 
components at the filter's cutoff frequency. A higher 
number will create a sharper tone. 

Cutoff - The data in this register will linearly control the cutoff 
frequency of the filter on the current voice. 

Low Pass - Yhen set to a one, this selects a low pass filter. All 
frequency components-above the cutoff will be attenuated. 
This procudes a full bodied sound. 

Band Pass - Yhen set to a one, this selects a band pass filter. All 
frequency components above and below the cutoff will be 
attenuated. This procudes a thin, open sound. 

High Pass - Vhen set to a one, this selects a high pass filter. All 
frequency components below the cutoff will be attenuated. 
This procudes a tiny, buzzy sound. 

Cut 3 Yhen set to a one, this removes voice 3 from the audio path. 
You should set the cut-3 bit when using voice 3 for 
modulation purpose to prevent unwanted output from voice 3. 
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SIDMaN Command Keys 

To use SIDMaN, set the parameters you vant in the SID registers and 
use G + to "gate on" the voice you want to hear. All the SIDMON commands 
are one or tvo-key combinations. 

The command keys are highlighted in reverse on the SIDMaN screen. 
Vhen you press a command key it appears on the "MODE" line at the top of 
your screen. Belov is a list of SIDMON commands. 

CLR/Home - This completely resets SIDMON. All SID registers viII be 
set to their default values. Any changes made are lost. 

Fl, F3, F5 - The function keys select the voice that you are currently 
vorking on. F1 is voice one. F3 is voice 2. F5 is 
voice 3. The current voice is displayed on the "VOICE" 
line at the bottom of the SIDMON screen. 

Plus/minus - The plus/minus (+/-) keys lover and raise the values in 
the register selected. For instance to raise the 
frequency of the current voice, press F followed by +. 

Hand 0 - The M and 0 keys are used to multiply and divide the value 
in a register by 2. These keys work only on frequency and 
pulse vidth. For instance to double the frequency, press F 
followed by M. 

F The F key is used to select the frequency of the current voice. 
Follow this key with either +, -, M or,D to change the frequency. 

P The P key is used to select the pulse width of the pulse (or 
square) waveform. Folow this key with +, -, M or D. Remember, 
pulse width has no effect unless you use the pulse waveform. 

ADSR - These keys select Attack, Decay, Sustain and Release. Follow 
the A, 0, S or R keys with + or - to change their value. 

G The G key is used to "gate on" or "gate off" a voice. To hear 
the voice you have set up, press G followed by +. 

Y and I - These keys select sync and ring. Press Y followed by + to 
turn on sync for the current voice. Press I followed by + 
to turn on ring modulation for the current voice. 

0-4 The number keys 0 to 4 select the type of waveform for the 
current voice. Press 1 ~or triangle. Press 2 for sawtooth. 
Press 3 for pulse. Press 4 for noise. The 0 key will turn 
off all the vaveforms. Only one vave type ~an be tuned on at 
a time. 
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T The T key is used to send the output of the current voice 
the SID filter. Press T follo~ed by + to enable the filter. 

U The U key is used to set the cutoff frequency of the SID 
filter. Press U follo~ed JY ~ or minus :0 adjust this 
register. Remember the cutoff frequency has no effect unless 
the filter is enbled for the current voice. 

E Resonance is set by pressing the E key :ollo~ed by + or -. 
Resonance values have no effect unless the filter is enabled. 

V Use the V key to adjust the overall volume level. Press V 
follo~ed by + or - to raise or lo~er the volume. 

As an experiment, try re-creating this sound sample: 

MODE: 
FREQUENCY 

4968 
5000 
5032 

*** SIDMON 1.4 *** 
PULSE iHDTH 

ATK DEC 
1 3 
1 3 
1 3 

1024 
2048 
3136 

SUS RLS GATE 
13 10 1 
13 10 1 
13 10 1 

SYNC RING * o 0 .! .. 
o 0 ! ... 
o 0 .. ! . 

FILTER: 
o 

RESONANCE: 0 

o 
o 

LOW BAND HIGH CUT 
o 0 0 0 

MASTER VOLl~E: 15 

CUTOFF FREQUENCY: 0 

VOICE (F1,F3,F5): 1 

+/- UP/DN/ON/OFF 
D DIVIDE BY 2 
M MULTIPLY BY 2 
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CHAFTER 6 

64 Fast Load 11 

Hardware: C64 with a 1541 or 1571 

1) 2x speed up, no screen blanking 
2) Full error checking 
3) Loader resides at $cOOO-$c318 or 

can be reassembled. 

Normal LOAD time 
for 112 blocks 

1 min 17 sec 

Fast Load 11 LOAD 
time for 112 blocks 

39 sec 

Known bugs: Will not work with MPS-1200 printer 

Fast load 11 works by downloading code to the disk drive. This gives 
us a quick and dirty DOS to load files. The general purpose Commodore 
DOS is not needed. Instead, we can work with the drive's job queue 
directly and use our own serial handshake. 

Once all the routines are in place, the user calls the fast load. 
The first track and sector of the file to be loaded should be in the 
x and y registers respectively. 

On return the carry flag is set if there was a problem with the load. 
If the load was successful, the carry flag is clear. 

The code that does the loading resides in the ScOOO block. Because 
of this, the load will fail if the load address of the file is in the 
$cOOO block. So if you want to load a file into this area, you wil I 
have to reassemble the fast load to run in a different area of memory. 

6-1 



INS. I"AQE 0001 

LINE_ LOC CODE 

00001 0000 
0000;2 0000 
00003 0000 
00004 0000 
00005 0000 
00006 0000 
00007 0000 
00008 0000 
OOOOq 0000 
00010 0000 
00011 0000 
0001;2 0000 
00013 0000 
00014 0000 
00015 0000 
00016 0000 
00017 0000 
00018 0000 
000lq 0000 
000:20 0000 
00021 0000 
00022 0000 
00023 0000 
00024 0000 
00025 0000 
00026 0000 
00027 0000 
00028 0000 
0002Q 0000 
00030 0000 
00031 0000 
00032 0000 
00033 0000 
00034 0000 
00035 0000 
00036 0000 
00037 0000 
00038 0000 
0003Q 0000 
00040 0000 
00041 0000 
00042 0000 
00043 0000 
00044 0000 
00045 0000 
00046 0000 
00047 0000 
00048 0000 
0004Q 0000 
00050 0000 
00051 0000 
00052 0000 
00053 0000 
00054 0000 
00055 0000 

LINE 

;SCDO. ~lNSTRUCTION5" 
; ;2/15/85 

• • •••••••••••••••••••••••••••••••••••••••••••• 
•• INSTRUCTIONS FOR INSTALL INC •• 

i •• tS41-FASTLOAt) ROUTINE •• 
i •••• •• •••••••••••• • •••••••••••••••••••••••••• 

B'- I'1ATT ILAIS 

; ......................•.•..... 
•• FILE DESCRIPTION •• 
•••••••••••••••••••••••••••••• 

'FLOAD64 S' 

FLOAD64S IS THE 6502-ASSEI'1BLFR SOURCE CODE FOR THE 
C-64 END OF THE FAST-LOADER. IT IS CURRENTLV ASSEM-
BLED AT SCOOO. ~NO USES ZERO-PACE I'1EI'1ORY STARTING AT s0002 
IT CAN BE RE-ASSEMBLED TO RUN ANYWHERE IN 1'1E1'10RY 

'FLOAD1541 S' 

FLOAD1541.S IS T~ 6S02-ASSEI'1BLER SOURCE CODE FOR THE 
1541 END OF THE FAST-LOADER. IT IS AND "UST STAY AT 
.0500 IN THE DRIVE THE ASSEI'1BLED CODE QETS STUC~ 
ONTO THE END OF THE C-64 PROQRA". AND WHEN THE C-b4 
PROCRAI'1 RUNS. IT TRANSFERS THE DR rVE CODE INTO T:~E 
DRIVE. 

'FL64C.OIJ'. 'FL15.0BJ' 

THESE ARE ASSEMBLER OUTPUT FILES AND ARE ONLY USEn 
TO CREATE THE BINARY 1I1AGES OF TllE PROGRAMS. 

·FLD4.BIN' 

THIS IS THE ASSEMBLED C-64 CODE FOR THE FAST-LOADER. 
CuftREHTLY SITTINe AT *COCO 

'FL15. lIN' 

THIS IS THE ASSEMBLED 1541 CODE. AT .0500. TO COI'1PLEIE 
THE FAST LOADER. THIS CODE IS APPENDED ONTO THE Et~D OF 
THE C-64 CODE. 
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INS- FA:;!: 0:':; 

LINE' LOC COOt 

00001 0000 
OOOO~ 0000 
00003 0000 
()()()()4 0000 
00005 0000 
00006 0000 
00007 0000 
ooooe 0000 
00009 0000 
00010 0000 
00011 0000 
00012 0000 
00013 0000 
00014 0000 
00015 0000 
00016 0000 
00017 0000 
00018 0000 
00019 0000 
00020 0000 
00021 0000 
00022 0000 
00023 0000 
00024 0000 
00025 0000 
00026 0000 
00027 0000 
00028 0000 
00029 0000 
00030 0000 
00031 0000 
00032 0000 
00033 0000 
00034 0000 
00035 0000 
00036 0000 
00037 0000 
0003& 0000 
00039 0000 
00040 0000 
00041 0000 
00042 0000 
00043 0000 
00044 0000 
00045 0000 
00046 0000 
00047 0000 
00048 0000 
00049 0000 
00050 0000 
00051 0000 
00052 0000 
00053 0000 
00054 0000 
000" 0000 

UN£ 

I.CDO.·INST~UCTIONS· 

o :01115/85 

• • •••••••••••••••••••••••••••••••••••••••••••• 
• •• INSTRUCTIONS FOR INSTALLING •• 
j •• 1&41-FASTLOAD ROUTINE •• ............................................. 

B" ttATT ILAIS 

.............................. 
•• FILE DESCRIPTION •• 

o ............................. . 

'FI.OAD64. S' 

FLOAD64S IS THE 6502-ASSE~LFR SOURCE CODE FOR THE 
C-64 END OF THE FAST-LOADER. IT IS CURRENTLV ASSEM-

. , 

BLED AT SCOOO. AND USES ZERo-PAQE ~"DRY STARTING AT .ooo~ 
IT CAN BE RE-ASSEI1BLED TO RUN ANyWHERE IN ~I'IORY. 

'FL0AD1&41. S' 

F1.OAD1541. S IS THr 6&02-ASSE~L~ SO\.MCE CODE FOR THE 
1541 END OF THE FAST-LOADER. IT IS AND tMaT STAY AT 
.0500 IN 1l£ DR IVE THE ASSE~LED CODE OETS STUCK 
ONTO THE END OF THE C-"" PROORN1. ANI) ~N THE C-64 
PROORAI'I RUNS, IT TRANSFERS THE DRIVE CODE INTO T:iE 
DRIVE 

'FUt4C.OIJ', 'FL1501J' 

THESE ARE ASSEKBLER OUTPUT FILES AND ARE ONLy USEn 
TO CREATE TI£ BINARV IKAOES OF T:£ PROORAI"IS. 

'FUt4.BIN' 

THIS IS THE ASSEI'IBLED C-64 CODE FOR THE FAST-LOADER. 
CURRENTLV SITTING AT SCOOO 

'FL15.IIN· 

THIS IS THE ASSEI'IBLED 1541 CODE. AT $0&00. TO COI'IPL£IE 
THE FAST LOADER. THIS CODE IS APPENDED ONTO THE EI~D OF 
THE C-64 CODE. 
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INS- PAGE OOO~ 

LINE. LaC CODE 

00056 0000 
00057 0000 
00058 0000 
00059 0000 
00060 0000 
00061 0000 
OOOo~ 0000 
00063 0000 
00064 0000 
00065 0000 
00066 0000 
00067 0000 
00068 0000 
00069 0000 
00070 0000 
00071 0000 
0007~ 0000 
00073 0000 
00074 0000 
00075 0000 
00076 0000 
00077 0000 
00078 0000 
00079 0000 
00080 0000 
00081 0000 
0008~ 0000 
00083 0000 
00084 0000 
00085 0000 
00086 0000 
00087 0000 
00088 0000 
00089 0000 
00090 0000 
00091 0000 
0009:l 0000 
00093 0000 
00094 0000 
00095 0000 
00096 0000 
00097 0000 
00098 0000 
00099 0000 
00100 0000 
00101 0000 
0010:l 0000 
00103 0000 
00104 0000 
00105 OOOC 
00106 0000 
00107 0000 
00108 0000 
00109 0000 
00110 0000 

LIt.E 

'FL. COOO' 

THIS FILE IS THE C-64 CODE WITH THE ASSEMBLED 1541 CODE 
ALREADY APPENDED TO IT. THIS IS A READY-TO-RUN BINARY 
FILE AT SCOOO 

••••••••••••••••••••••••••••••••••• 
; ... USING THE FAST-LOADER •• 
i .** •••••••••••••••• ** •••••••••••••• 

THE FAST-LOADER CONSISTS OF TWO SEPARATE PROGRAMS 
ONE PROGRAM IN TH~ C-64 CONTROLS THE LOADING PROCESS. AND 
ANOTHER PROGRAM IN THE 15~1 SENDS OVER THE FILE THAT 
IS BEING LOADED 

THE 1541 CODE SITS IMMEDIATELY AT THE END OF THE C-64 
CODE. AND WHEN THE PROGRAM IS RUN. IT TRANSFERS THE 1541 
CODE INTO THE DISK DRIVE AND EXECUTES IT. 
TO USE THE FAST LOAOER 
FIRST LOAD THE FILE 'FL. COOO' WHICH IS 80TH THE C-64 CODE 
AND THE DRIVE CODE 
YOU MUST KNOW THE STARTING TRACK AND SECTOR OF THF 
FILE YOU WISH TO FAST-LOAD. THE STARTING TRACK • OOES INTO 
THE . X REGISTER, AND THE SECTOR • INTO THE Y REGISTER. 
IF YOU DON'T WANT TO USE TIlE DEFAULT TRACK AND SECTOR 
WHICH ARE SET UP IN THE FIRST TWO LINES OF THE PROGRAH. 
THEN ENTER THE CODE AT aC004 WITH THE X AND Y REGISTERS 
CONTAINING THE STARTING TRACK AND SECTOR ENTER INC THE 
CODE AT SC004 WILL SET THE DRIVE NUMBER TO 8; IF YOU WANT 
TO USE A DIFFERENT DEVICE, LOAD THE ACCUMULATOR WITH THE 
DEVICE NUMBER (ANU X AND Y WITH THE STARTING TRAC~ ~ 
SECTOR) AND ENT~R THE CODE AT seOO6 IN ALL CASES, THE 
ENTRY SHOULD BE VIA A JSR INSTRUCTION. 

THE FAST-LOADED FILE WILL ALWAYS LOAD 
TO THE ADDRESS SPECIFIED BY IT'S FIRST TWO 
BYT~S WHEN YOU USE THIS FAST-LOAD PROGRAM! 

ERROR-TRAPPING 
WHEN THE FAST-LOAD IS FINISHED, IT WILL RETURN 
CONTROL TO THE CALLING PROGRAM. IF THERE WERE 
NO ERRORS DURING THE LOADING PROCESS, THE CARRY 
FLAO WILL BE CLEAR AND THE ACCUMULATOR WILL BE 
ZERO. IF THE CARR V IS SET (AND . A IS NON-ZERO). 
THEN AN ERROR OCCURRED THIS COULD BE EITHER A 
KERNAL ERROR (SUCH AS 'DEVICE NOT PRESENT'), OR 
A DISK READ ERROR IF A KERNAL EkROR OCCURREO, 
BIT-7 WILL BE SET IN THE ACCUMULATOR. 
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INS. PAGE 0003 

LINE. LOC CODE 

00111 0000 
00112 0000 
00113 0000 
00114 0000 
00115 0000 
00116 0000 
00117 0000 
00118 0000 
00119 0000 
00120 0000 
00121 0000 
00122 0000 
00123 0000 
00124 0000 
00125 0000 
00126 0000 
00127 0000 
00128 0000 
00129 0000 
00130 0000 
00131 0000 
00132 0000 
00133 0000 
00134 0000 
00135 0000 
00136 0000 
00137 0000 
00138 0000 
00139 0000 
00139 0000 

ERRORS & 00000 
END OF ASSEMBLY 

LINE 

USE THE KERNAL 'READST' ROUTINE TO DETERMINE 
WHAT ERROR OCCERRED I~ THE 
ERROR OCCURRED WHILE READING A DIS~ SECTOR. 8IT-7 
O~ THE ACCUMULATOR WILL BE CLEAR, AND THE VALUE 
CONTAINED IN . A WILL IE THE DISK JOB-QUEUE 
ERROR CODE (SEE TABLE). T:~ TRAC~ AND SECTOR 
WHERE THE ERROR WAS DETECTEu ARE IN THE VARIABLES 
'TRACK' AND 'SECTOR, WHICH ARE AT $0002 AND 
$0003 IN THE CURRENT VERSION O~ THE FAST-LOADER 
THE DRIVE WILL NOT 'KNOCK' IF AN ERROR IS DETECTEw 
DURING THE LOAD 

••••••••••••••••••••••••••••••••••••••••• 
•• TABLE OF ERROR CODES •• 
••••••••••••••••••••••••••••••••••••••••• 
CODE 

o 
2 
3 
4 
5 
9 

11 

DOS ERROR .. lEANING 

( O~ - NO ERROR ) 
NO HFADER-BLOCK 
NO SYNC 
NO DATA-BLOCK 
DATA-BLOCK CHECKSUM ERROR 
HEADER-BLOCK CHECKSUM ERROR 
DISK 10 MISMATCH 

;. END. 
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LINE. LaC 

00001 
0000;» 
00003 
00004 
00005 
00006 
00007 
OOOOS 
00009 
00010 
00011 
0001;» 
00013 
00014 
00015 
00016 
00017 
00018 
00019 
000;»0 
00021 
00022 
00023 
00024 
00025 
00026 
00027 
00028 
00029 
00030 
oo03i 
00032 
00033 
00034 
00035 
00036 
00037 
OO03e 
00039 
00040 
00041 
00042 
00043 
00044 
00045 
00046 
00047 
OO04S 
00049 
00050 
00051 
00052 
00053 
00054 
00055 

0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
ooBS 
00B6 
00B7 
OOBS 
00B9 
OOBA 
OOBB 
OOBe 
ooBO 
OOBO 
OOBO 
OOBO 
ooBO 
OOBO 
ooBO 
OOBO 
OOBO 
OOBO 
OOBO 
OOBO 
OOBO 
ooBO 
OOBO 
ooBO 
ooBO 
OOBO 
ooBO 
ooBO 
ooBO 
COB 0 
ooBO 
0500 
0500 
0500 
050;» 
0504 
0506 
0509 
0509 

. PAQE 0001 

CODE 

A9 00 
e5 85 
A9 10 
eD 00 IS 

LINE 

j SCOO, MFLOAD1,41 5" 
12/14/85 

••••••••••••••••••••••••••••••••••••••••••••••••• 
••• 1541-ENO OF FAST-LDAOER: BV HATT BLAIS ••• 

j ••• ( WITH ERROR-CHECKINQ ) ••• 
••••••••••••••••••••••••••••••••••••••••••••••••• 

s~ :Af 

«< IN THE DISK DRIVE »> 
PB 
,JOBS 
HORS 

• S1800 
• SOO 
• S06 

j SERIAL I/O PORT. 
,JOB QUEUE. 
T /S FOR .JOB QUEUE. 

V.Z 

.·SB5 
WAITRK ••• +1 
WAISEC ••• +1 
TRACK ••• +1 
SECTOR ••• +1 
DATA ••• +1 
INDEX ••• +1 
,JOBST ••• +1 
TRIES ••• +1 

J TRACK (.SEC) WAITI~ IN BUF2. 

I ••• I/o-PORT-BIT 
OATIN • SOl 
OATOUT - S02 
CLKIN • S04 
CLKOUT • S08 
ATA • S10 
ATNIN • SSO 

RDCMD • 1 
DFFCMO • 0 
READ • SSO 
NMTRV5 • 5 

BUF1 
BUF2 
BUF3 

• S0300 
- S0400 
• S0500 

STATUS OF READ ,JOB. 

VALUES ••• 

AUTO-A TN ENABLE (OUTl. 

READ-SECTOR COMMAND. 
'END' COMMANO. 
.JOB-QUEUE READ COf'II'IAND. 

... DISK CuDE (INIT) AT *O~OO ••• 

.·BUF3 

INTO LDA .0 
5TA WAITRK 
LDA .ATA 
STA PB 

6=6 

NO SECTOR WAITINQ. 
CLEAR LINES 



FLOA01~41 S . PAGE 0002 

LINE. LOC CODE LINE 

000~6 0509 ••••• QET COMMAND • •••• 
00057 0509 
00058 0509 20 91 05 CMOWT .JSR QETBYT 
00059 050C ~8 CLI 
00060 0500 C9 01 CMP .ROCMO 
00061 050F FO 01 BEQ ROSCI0 ; READ-SECTOR CMO';' 
00062 0511 00 RTS 
00063 0512 
00064 0512 
00065 0512 20 91 05 ROSCIO JSR QETBYT ; ••• REAO-CMO. GET 1. S •• * 
00066 0515 85 B7 STA TRACK 
00067 0517 20 91 05 JSR QETBYT 
00068 051A 85 B8 STA SECTOR 
00069 051C 
00070 051C C5 Bo CMP WAISEC IS IT WAITING IN BUF2? 
00071 051E DO 4E SNE ROBLK (NO) QO READ IT IN 
00072 0520 AS B7 LOA TRACK 
00073 0522 C5 B5 CMP WAITRK 
00074 0524 DO 48 BNE ROBLK 
00075 0526 
00076 0526 58 RDSC15 CLI 
00077 0527 A6 01 LOX JOBS+l ; WAIT FOR BUF-2 READ TO COMPLETE 
00078 0529 30 FB SMI ROSC15 
00079 052B 86 BB STX .JOBST SAVE STATUS OF READ JOB 
00080 0520 
00081 0520 CA OEX SUCCESSFUL READ? 
00082 052E FO 04 BEQ ROSCl8 
00083 0530 C6 BC DEC TRIES TRY AQAIN . 
00084 0532 DO 46 SNE ROBOI0 
00085 0534 
00086 0534 A2 00 ROSCl8 LOX eo TRANSFER BUF2 TO BUF 1. 
00087 0536 BO 00 04 ROSC20 LOA BUF2. X 
00088 0539 90 00 03 STA BUFl. X 
00089 053C E8 INX 
00090 0530 DO F7 SNE RDSC20 
00091 053F 
00092 053F AD 00 03 ROSC30 LOA BUF1+0 DOUBLE-BUFFER. READ LINK SECTOR TO BUF2 
00093 0542 85 B5 STA WAlTRK 
00094 0544 FO 11 BEG SNDBFl i IF TRACK-O. ND LINK. 
00095 0546 as 08 STA HDRS+2 NEXT TRACK. 
00096 0548 
00097 0548 AD 01 03 LOA SUFl+1 
00098 054B 85 B6 STA WAISEC 
00099 0540 85 09 STA HDRS+3 READ SECTOR TO BUF2. 
00100 054F 
00101 054F A9 05 LOA eNMTRYS INIT TRY-CNTR. 
00102 0551 85 BC STA TRIES 
00103 0553 A9 80 LOA .READ 
00104 0555 85 01 STA .JOBS+l 
00105 0557 
00106 0557 ; ••• SEND BUFI ••• 
00107 0557 A2 00 SNDBF1 LOX eo 
00108 0559 86 BA STX INDEX 
00109 055B AS BB LOA .JOBST 
00110 0550 20 C4 05 JSR SNOBYT SEND JOB STATUS FIRST. 
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F'LOAD1541 5 

LINE" LOC 

00111 
oo11~ 
0011:3 
00114 
00115 
00116 
00117 
00118 
00119 
00120 
00121 
0012~ 
0012:3 
00124 
00125 
00126 
00127 
00128 
00129 
00130 
00131 
00132 
00133 
00134 
00135 
00136 
00137 
00138 
00139 
00140 
00141 
00142 
00143 
00144 
00145 
00146 
00147 
00148 
00149 
00150 
00151 
00152 
00153 
00154 
00155 
00156 
00157 
00158 
00159 
00100 
00101 
00102 
00103 
00104 
00105 

0560 
0560 
05e2 
05e5 
05e8 
05eA 
oSee 
056E 
OSeE 
050E 
0570 
0572 
0574 
0570 
0578 
057A 
057A 
057C 
057E 
057E 
0580 
0580 
0580 
0580 
0580 
0580 
0580 
0580 
0580 
0580 
0580 
0580 
0580 
0580 
0583 
0586 
0588 
0589 
0589 
0589 
OS8C 
OS8E 
0590 
0591 
0591 
0591 
0591 
0591 
0591 
0591 
0593 
0595 
0595 
0598 
0599 

PAQE 0003 

CODE 

Ae BA 
BD 00 03 
20 C4 05 
E6 BA 
DO F4 
FO 9B 

A5 B7 
85 08 
A5 B8 
85 09 
A9 05 
85 BC 

A9 80 
S5 01 

DO Ae 

AD 00 18 
CD 00 18 
DO FS 
00 

20 80 05 
29 04 
DO F9 
00 

A9 80 
85 B9 

20 80 05 
A8 
29 04 

LINE 

SND010 LOX INDEX 
LOA BUF1.X 
'}sR SNOBYT 
INC INDEX 
BNE SNOOI0 
BEQ Ct'lDWT 

ROBLK LOA TRACK 
STA HDRS+&! 
LOA SECTOR 
STA HDRS+:3 
LOA .NMTRYS 
STA TRIES 

ROB010 LOA .REAO 
STA .JOBS+l 

BNE ROSC15 

SEND A BYTE 

; DONE. WAIT FOR NEXT COMMAND. 

; READ BLOCK TO BUF2. XFER TO B1 

INIT TRY-COUNTER. 

; PUT READ CMO IN ~OB QUEUE. 

WAIT TILL READ IS FIN. THEN XFER. 

.. ~ ......................... . 
••• SERIAL 110 ROUTINES ••• 
••• • •• ••••••••••••••••••••••••••••• 

; ............................... . 
;. FAST 110 MISC. SUBROUTINES • 
; ............................... . 
DEBNC LOA PB 

Ct'lP PB 
BNE DEBNC 
RTB 

CLKO '}sR DEBNe 
AND .CLKIN 
BNE CLKO 
RTS 

i ....................... . 

;. QET A BYTE FROM 04 • 
i •••••••••••••••••••••••• 

QETBYT LDA •• SO 
STA DATA 

QTBIT '}sR DEBNC 
TAY 
AND .CLKIN 
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FLOAD1541 S PAOE 0004 

LINE. LOC CODE LINE 

0014040 0599 FO F9 BEG OTBIT 
001407 059D 78 BEl 
001409 059£ 
001409 059E 98 TVA • SET DATA-HI 
00170 059F 09 O:.'! ORA 'DATOUT 
00171 05Al 8D 00 18 STA PB 
0017;1 05A4 
00173 OSA4 20 e9 05 ')sR CLKO ; WAIT FOR CLOCK-LO 
00174 05A7 AD 00 18 LOA PB 
00175 05AA 29 FO AND '.FF-OATOUT 
001740 05AC 8D 00 18 STA PB ) SET OATA-LO. 
00177 05AF 
00178 05AF 20 eo 05 OTBOO ')sR OEBNe WAIT FOR CLOCK-HI. 
00179 05B2 AS TAV 
00180 05B3 29 04 ANO 'CLKIN 
00181 0585 FO Fe BEG OTBOO 
0018:.'! 0587 20 89 05 JSR CLKO WAIT FOR CLOCK-LO. 
00183 05BA 
00184 058A 98 TVA 
00185 05SB 4A LSR A REAO IN A BIT. 
001840 05SC 406 B9 ROR DATA 
00187 05BE 90 05 BCC OTBIT (REPEAT FOR 8 BITS) 
00188 05CO 
00189 05CO AS S9 LOA OATA 
00190 05C2 58 CLI 
0019i 05C3 400 RTS 
0019:.'! 05C4 
00193 05C4 
00194 05C4 ; ....................... 
00195 05C4 ;. SEND A BVTE TO 404 • 
00196 05C4 ; ....................... 
00197 05C4 
00198 05C4 A:.'! 08 SNOBVT LOX ee 
00199 05C6 85 B9 STA OATA 
00200 05C8 
00201 05C8 AO 00 18 B ITSNO LOA PB WAIT FOR CLOCK-HI 
00202 05CB A8 TAV 
00;103 05CC ji!q 04 AND KLKIN 
00204 05CE FO FB IEQ IITSND 
00205 0500 98 TVA 
00206 0501 09 02 ORA'DATOUT I SET DATA-HI. 
00207 0503 80 00 18 STA PB 
00208 0506 78 SEI 
00209 0507 
00210 05D7 AD 00 18 BSNDO LDA PI WAIT FOR CLOCK-LO. 
00211 050A AS TAV 
00212 05DS 29 04 AND .CLKIN 
00213 05DD DO F8 lNE BSNDO 
00214 050F 
00215 05DF 98 ISNDl TVA SET DATA-LO. 
00216 OSEO 29 FO AND '.FF-OATOUT 
00217 OSE:.'! 80 00 18 STA PB 
00;118 05E5 
00219 05E5 AD 00 18 SSN02A LOA PB WAIT FOR CLOCK-HI 
002;10 05E8 AS TAV 
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FLOAD1S41 EO PAQE OOOS 

LINE. LOC CODE LINE 

00~~1 OSE9 29 1)4 AND ICLKIN 
00~22 OSEB FO FB IEQ ISND2" 
00~23 OSED 
00224 OSED 98 TVA I COI1PUTE I IT 
00~2S OSEE 46 B9 LSR DATA 
00226 OSFO 90 02 BCC ISND~ 
oo2~7 05F~ 09 02 ORA IDATOUT 
00228 05F4 
oo2~9 05F4 8D 00 18 BSND2 STA PB SEND BIT 
00230 05F7 
00231 05F7 AD 00 18 BSND3 LOA PB WAIT FOR CLOCK-LOW 
oo23~ 05FA A8 TAV 
00233 05FB 29 04 AND ICLKIN 
00234 05FD DO F8 BNE BSND3 
OO23S 05FF 
00236 05FF 98 TVA SET DATA-LOW. 
00237 0600 29 FD AND •• FF-DATOUT 
00238 0602 BD 00 18 ST" PB 
00239 060S 
00240 0605 CA DEX (REPEAT FOR 8 BITS). 
00241 0606 DO DO BNE BSND2" 
00242 0608 58 CLI 
00243 0609 60 RTB 
00244 060 ... 
00245 060A 
00246 060 ... . END 

ERRORS - 00000 

SVI1BOL TABLE 

BVI1BOL VALUE 
ATA 0010 "TNIN OOBO BXTSND 05C8 BSNDO 0507 
BSNDl 05DF BSND2 05F4 BSND2" 05E5 BSND3 05F7 
BUFl 0300 BUF2 0400 BUF3 0500 CLI'.O 05B<;I 
eLKIN - 0004 CLKDUT OOOS CI1DWT 0509 DATA OOB<;I 
DATlN 0001 DATOUT 0002 DEBNC 05BO OETBVT OS<;I1 
QTBIT 0595 QTIIOO OSAF HDRS 0006 INDEX OOB ... 
INTO 0500 .JOBS 0000 .JOBST OOBB NI1TRVS 0005 
OFFCMD 0000 PB 1800 ROB010 057A RDBLK 056E 
RDCI1D 0001 RDselO 0512 Rose15 0526 RoselS 0534 
RDSe20 0536 Rose 30 053F READ OOSO SECTOR 00B8 
BND010 0560 SNDBFl 0557 BNDBVT 05C4 TRACK 00B7 
TRIES OOBC WAISEC OOB6 WAITRK OOB5 

END OF ASSEMBLV 
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FLOADb4 5 

LINE. LOC 

00001 
00002 
00003 
0000-4 
00005 
0000e. 
00007 
00008 
00009 
00010 
00011 
00012 
00013 
00014 
00015 
0001e. 
00017 
00018 
00019 
00020 
000~1 
000~2 
000~3 
000~-4 

00025 
000~e. 
00027 
00028 
000~9 
00030 
00031 
00032 
00033 
00034 
00035 
0003e. 
00037 
00038 
00039 
00040 
00041 
000-42 
00043 
00044 
000-45 
000-40 
00047 
00048 
000-49 
00050 
00051 
00052 
00053 
00054 
00055 

0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0002 
0002 
0003 
0004 
0005 
0006 
0008 
0009 
OOOA 
OOOA 
OOOA 
OOOA 
OOOA 
OOOA 
OOOA 
OOOA 
OOOA 
OOOA 
OOOA 
OOOA 
OOOA 
OOOA 
OOOA 
OOOA 
OOOA 
OOOA 
OOOA 
OOOA 
OOOA 
OOOA 
OOOA 
OOOA 
COOO 
COOO 
C002 
C004 
COOo 
C006 
C008 
COOB 
COOD 
COOD 
COlO 
COil 
C013 

. PAOE 0001 

CODE 

A~ 17 
AO 01 
A9 08 

B5 09 
~O 32 CO 
BO 10 

AD 02 DD 
48 
11.9 30 
BD 02 DD 

LINE 

ISCDO. "FLOADb-4. S" 
j 2/14/B5 

•••••••••••••••••••••••••••••••••••••••••••••• 
••• C-e.4 END OF 1541 FAST LOADER ••• 

; ••• ( WITH ERROR-CHECKINO ) ••• 11,2. 
; ............................................. . 
; ••• VARIABLES ••• 

TRACK ••• +1 
SECTOR ••• +1 
DATA ••• +1 
TOREAD ••• +1 
PTR ••• +2 
STAT ••• +1 
DEVC ••• +1 

CI2PRA •• DDOO 
DATIN •• BO 
CLKIN •• -40 
DATOUT • .20 
CLKOUT - .10 

j 

CHtl.IN •• FFC6 
CHIl.OUT .. .FFC9 
CHRIN •• FFCF 
CHROUT • .FFD2 
CLRCHN • *FFCC 
CLOSE - .FFC3 
SETNAI'1 • *FFBD 
SETLFS • *FFBA 
OPEN • *FFCO 

RDCI'1D - 1 
OFFCI'1D • 0 

J'~, 04f" 

; (2 BYTES). 

DEVICE NUI1BER 

PORT BITS. 

; DISK C~ND TO READ IN AND SEND A SECTOR 
DISK COKKAND TO REVERT TO DOS CONTROL. 

.·.Cooo; •••• ENTRY TO INIT AND LOAD A FILE •••• 

FLDDEF LDX e~ 
LOY el 

FLD8 LOA H 
I 

FLO STA DEVC 
JSR FSTART 
Bes CLSALL 

CI2PRA+2 

DEFAULT TRACK .. SECTOR. 

DEFAULT TO DRIVE e8. 

•• INIT DRIVE •• (NO PARAI'1S) 
j ERROR ON OPEN .. 

SAVE DDR VALUE. LDA 
PHA 
LDA 
STA 

eDATOUT+CLKOUT ; NEW DDR. 
CI2PRA+2 
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F'LOAD04. S . PA'E OOO~ 

LINE. LOC CODE LINE 

ooo5b COlb 20 EC CO JSR F'LOAD ; •• LOAD A FILE •• <X.V .. 1.S) 
00057 COlq .8 PLA 
00058 COlA BD O~ DD STA CI2PRA+2 . RESTORE OOR 
OOOSq COlD 
ooobO COlD Aq 02 CLSALl LOA 12 ; CLOSE FILES 
OOObl COIF 20 C3 F'F JSR CLOSE 
000b2 C022 Aq OF LOA lIS 
00003 C024 20 C3 FF JSR CLOSE ••••• EXIT • •••• 00004 C027 
OOObS C027 38 SEC 
OOObb C028 AS 08 LOA STAT STATUS LAI SHOULD BE ZERO ON EXIT. 
00067 C02A Cq 01 CP'lP II 
00068 C02C DO 03 BNE EXIT 
OOOOq C02E 18 CLC I CARRV-CLEAR IF ALL OK. 
00070 C02F Aq 00 LOA 10 
00071 C031 60 EXIT RTS 
0007~ C032 
00073 C032 
00074 C032 
0007S C032 9 •••••••••••• ** •••••••••••••••••••• **.**.** ••••••••••••••••• 
0007b C032 ; ... INIT . READ DRIVE PROORAM FROM SECTOR INTO ORIVE • •• 00077 C032 ; ........................................................... 
00078 C032 
ooo7q C032 8b 02 FSTART sn TRACK i SAVE . X. Y 
00080 C034 84 03 STY SECTOR 
oooei C03b A9 01 LOA 11 
00082 C038 85 08 STA STAT ; START WITH NO ERROR 
00083 C03A 
oooe4 C03A A9 OF LOA liS 
00085 C03C 20 C3 FF JSR CLOSE 
00086 C03F A9 0:2 LOA 12 
00087 C041 20 C3 FF JSR CLOSE 
OOOS8 C044 A9 OF LOA lIS ; OPEN 15. B. IS. "10" 
00089 C04b A8 TAY 
00090 C047 A6 09 LOX DEVC 
00091 C049 20 BA FF JSR SETLFS 
00092 C04C A9 02 LOA 12 
00093 C04E A2 09 LOX I<IO 
00094 COSO AO CO LOY 1:>10 
00095 C052 20 BO FF JSR SETNAM 
00096 C055 20 CO FF JSR OPEN 
00097 C058 90 Ob BCC FINIT 
00098 COSA 
00099 COSA 09 80 ERRR ORA I.ao 110 ERR: P'IAKE . A NON-ZERO. 
00100 COSC 85 08 ERRI STA STAT 
1'\1'\41\4 "'I\&~ ..... SEC """AVA """' ... ~ ..... 
00102 C05F 60 RTS 
00103 C060 
00104 C060 A9 02 FINIT LOA 12 I OPEN THE DATA CHANNEL 2. B. 2, "12". 
00105 C002 Ab Oq LOX DEVC 
00106 COb4 AB TAY 
00107 C065 20 BA FF JSR SETLFS 
00108 C068 A9 02 LOA 12 
00109 C06A A2 OB LOX I<[)NAMEI 
00110 CObC AO CO LOY I>ONAMEI 
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FLOAD04 6 PAQE 0003 

LINE. LOC CODE LINE 

00111 CO~E ~O SD FF ')sR SETNA'" 
001 I;! C071 ilO CO FF .)SR OPEN 
00113 C074 BO E4 BCS ERRR 
00114 C070 
00115 C070 A;! OF L.OX 115 · SEND 'B-P: il 0' 
0011~ C07B ilO Cq FF ')sR CHKOUT 
00117 C07S AO 00 L.OY 10 
00l1B C07D Bq 00 CO SSPOI L.OA IFPNT,Y 
00l1q COSO FO O~ BEQ SIPOS 
00120 COB2 ilO Oil FF ')sR CHROUT 
001il1 COBS C8 INY 
00lil2 COBo DO F5 BHE SBP01 
001il3 COSB ilO CC FF SSPOS ')sR CL.RCHN 
00124 COBS 
0012S COBS A2 02 L.OX 12 • SEND DRIVE CODE TO $0500. 
00120 COSD ~O Cq FF ,",SR CHKOUT • (2S~ BYTES) 
00127 COqO SO CB SCS ERRR 
00 1 il8 COq2 AO 00 L.OY 10 
0012q COQ4 IQ OE C2 FNTO L.OA DRVCOD. Y 
00130 COQ7 ilO 02 FF ')sR CHROUT 
00131 COQA CS INY 
00132 COQS DO F7 BHE FNTO 
00133 COQD 20 CC FF FHTS ,",SR CL.RCHN • SEND EOI. 
00134 COAO 
00135 COAO A2 OF L.OX liS 
00136 COA2 20 CQ FF ,",SR CHKOUT ; SEND REST OF CODE IN ''''-W' C"'D. 
00137 COAS AO OS L.OV 15 
00138 COA7 SQ E~ CO ",weOIO L.OA ..wR1. Y 
00139 COAA ilO Oil FF ')sR CHROUT 
00140 COAD 88 DEV 
00141 COAE 10 F7 BPL. ,..,00 1 0 
00142 COSO AO 00 L.OV 10 31 "'ORE IYTES. 
00143 COS2 B9 OE C3 11W00ilO L.OA DRVCOD+256.Y 
00144 COSS ilO Oil FF ,JSR CHROUT 
00145 COBB C8 INV 
0014~ COS9 CC Eo CO CPV 11WR1 
00147 COSC DO F4 lHE .... OOilO 
0014B COSE ilO CC FF ,JSR CL.RCHN 
00149 COCI 
00150 COCl A2 OF L.OX I.OF i DRIVE: ..JI'tP TO .OSOO. 
00151 COC3 ilO CQ FF .JSR CHKOUT 
0015il COC6 A9 55 L.DA I'U 
00153 COCB ilO Oil FF ,JSR CHROUT 
00154 COCB A9 33 lOA 1'3 
00155 COCO ilO Oil FF ')sR C~OUT 
00156 CODO ilO CC FF .JSR CL.RCHN I DONE INIT. 
00157 COD3 
0015B COD3 A6 Oil L.DX TRACK 
0015Q COOS A4 03 L.OV SECTOR i RECOVER . X, .v 
00160 COD7 lB CL.C 
00161 CODB 60 RTS 
0016il COD9 
00163 COD9 
00164 COD9 4Q 30 10 . BYT '10' 
0016S COOS il3 32 DNAMEl BYT '.2' 
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FLOA064 S . PACE 0004 

LINEI LOC CODE LINE 

00166 COOD 4~ 20 BFPNT . BVT 'B-P . 2 0'.0 
00166 COE5 00 
00167 COE6 IF I'!WRI BVT ::U, 6. 0, 'W-I'!' 
00167 COE7 06 
00167 COE8 00 
00167 C0E9 57 20 40 
00168 COEC 
00169 COEC 
00170 COEC 
00171 COEC ; ....................................•..................... 
0017~ COEC ; .. LOAD A FILE ~IVE STARTINQ TRACK=. X. SECTOR-. Y •• 
00173 COEC ; .......................................................... 
00174 COEC ; • 
00175 COEC . * DRIVE REVERTS TO NORMAL DOS CONTROL AFTER 
00176 COEC ; • FILE IS LOADED 
00177 COEC • DRIVE I'IUST BE INITIALIZED. READY FOR RDCI'ID. 
00178 COEC • 
00179 COEC 
00180 COEC 86 O~ FLOAD sn TRACK ; SAVE FILE'S STARTIN~ T, S. 
00181 COEE 84 03 STY SECTOR 
00182 COFO AD 00 DO LDA CI2PRA ; CLEAR LINES. 
00183 COF3 29 CF AND •• FF-CLKOUT-DATOUT 
00184 COF5 80 00 DO eTA CI2PRA 
00185 COF8 2C 00 DO FLO BIT CI2PRA i WAn FOR LINES TO CLEAR. 
00186 COFB 10 FB BPL FLO 
00lB7 COFD 50 F9 BVC FLO 
001B8 COFF 
00189 COFF A9 01 LDA .RDCI'ID DISK COI'V1ANO TO OET /II SECTOR. 
00190 Cl01 20 CO Cl .JSR SNDBVT 
00191 CI04 A5 02 LOA TRACK , OIVE FIRST T. S. 
00192 CIOb 20 CO Cl .JSR SNDBYT 
00193 Cl09 A5 03 LOA SECTOR 
00194 CI0B 20 CO Cl .JSR SNOBVT 
00195 C1DE 
00196 CIOE 20 7F Cl .JSR QETBYT OET JOB STATUS FIRST. 
00197 Clll B5 DB STA STAT 
00198 C113 
00199 C113 20 7F Cl FLI .JSR OETBVT 
00200 CUb B5 02 STA TRACK OET T.S LINK (NEXT SECTOR). 
00201 CUB 20 7F Cl .JSR OETBVT 
00202 CllB 85 03 STA SECTOR 
00203 CllD 
00204 CUD 20 7F Cl .JSR OETBVT OET FILE STARTINQ ADDRESS. 
00205 C120 BS Ob STA PTR 
OO~Ob C122 20 7F Cl .JSR OETBYT 
00207 C12S 85 07 STA PTR+l 
00208 C127 
00209 C127 A9 FC LDA .252 252 BYTES LEFT IN THIS BLOC"". 
00210 C129 B5 05 STA TOREAD 
00211 C12B 
00212 C12B ; OET A BYTE. 
00213 C12B 20 7F Cl FLOOI0 .JSR OETBYT 
00214 C12E A6 02 LOX TRACK IS THIS LAST SECTOR? 
00215 C130 DO 0.0. BNE FLOO15 i (NO) 
00216 C132 AA TAX 

~ 
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FLOAD64 S PA~E 0005 

LINE_ LOC CODE LINE 

00~17 C133 AS 03 LDA SECTOR I (VES) ARE WE PAST END OF FILE? 
00~18 C135 49 FF EOR ISFF 
00~19 C137 C5 05 CI'IP TOREAD 
00~20 C139 BO OS BCS FL0017 ; (VES) WAIT OUT REST OF SECTOR 
00~~1 C13B SA TXA 
00222 C13C 
00~23 C13C AO 00 FL001S LOV .0 i (NOI STORE BVTE 
00224 Cl3E 91 06 STA (PTR). Y 
00225 C140 
00226 C140 E6 06 FLOO17 INC PTR ; INCREMENT POINTER 
00227 C142 00 02 BNE FL0020 
00228 C144 E6 07 INC PTR+l 
00229 C146 
00230 C146 C6 OS FL0020 DEC TOREAD • BYTES LEFT IN THIS BLOCK 
00231 C148 DO E1 BNE FL0010 
00232 C14A 
00233 C14A 
00234 C14A AS 08 LOA STAT ; WAS READ OK? 
00235 C14C C9 01 CMP .1 
00236 C14E DO 04 BNE FLFIN NO - DON'T FINISH LOAD 
00237 C150 
00238 C1S0 AS 02 LOA TRACK WAS THIS LAST SECTOR OF FILE? 
00239 C152 DO 06 BNE FL0030 
00240 C154 A9 00 FLFIN LOA .OFFCMD (VES) SEND "OFF" COMMAND TO DRIVE 
00241 C1S6 20 CO C1 JSR SNDBVT 
00242 C1S9 60 RTS J EXIT THE LOAD ROUTINE ("STAT"). 
00243 Cl5A 
00244 C1SA 
00245 C1SA A9 01 FL0030 LOA .RDCMD (NO) READ ANOTHER SECTOR 
00246 C15C 20 CO Cl ..JSR SNDBYT 
00247 C1SF AS 02 LOA TRACK ; SEND OUT NEXT TRACK. SECTOR. 
00248 C161 20 CO C1 JSR SNDBYT 
00249 C164 A5 03 LDA SECTOR 
00250 C166 20 CO C1 ..JSR SNDBYT 
00251 C169 
00252 C169 20 7F Cl ..JSR GETBVT ; GET .JOB STATUS . 
00253 C16C as 08 STA STAT 
00254 C16E 
00255 C16E 20 7F Cl JSR QETBVT GET NEW T. SLINK. 
00256 C171 85 02 STA TRACK 
00257 C173 20 7F C1 ..JSR QETBVT 
00258 C176 as 03 STA SECTOR 
00259 C178 
00260 C178 A9 FE LOA .254 254 BYTES LEFT IN BLOCK. 
00261 C17A as os STA TDREAD 
00262 C17C 4C 2B C1 JI'Ip FLOOI0 
00263 C17F 
00264 C17F 
00265 C17F 
00266 C17F ........................... 
00267 C17F ••• SERIAL ROUTINES • •• 00268 C17F ••• (ANDY FINKEL> • •• 
00269 C17F ••••••••••••••••••••••••••• 
00270 C17F 
00271 C17F 
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FLOAD64. S PAc;:r 0006 

LINEI LOC CODE LINE 

00~7~ C17F 
00~73 C17F I •••••••••••••••••••••••••••••• 

00~74 C17F i· QET BYTE FROM DISK DRIVE • 
00~75 C17F i •••••••••••••••••••••••••••••• 

00~76 C17F 
OO~77 C17F A9 80 OETlIYT LOA .. 80 
00~78 C181 BS 04 STA DATA 
00279 C183 
00280 C183 AD 00 DO OETlIIT LOA CI2PRA I SET CLOCK-HI. 
oo2Bl C186 09 10 ORA ICLKOUT 
00282 C188 SO 00 DO STA CI2PRA 
OO2S3 CISB 
OO2S4 C1SB AD 00 DO OETBOO LDA CI2PRA , WAIT FOR DATA-HI. 
OO~85 CIBE AS TAY 
00286 C18F 29 80 AND .DATIN 
00~87 C191 DO F8 BNE OETlIOO 
00288 C193 
00289 C193 98 TYA SET CLOCK-LO. 
00290 C194 29 EF AND •• FF-CLKOUT 
00291 C196 80 00 DO STA CI2PRA 
00292 C199 
00293 C199 AD 00 DO OETlIOl LDA CI~PRA i WAIT FOR DATA-LO. 
00294 C19C A8 TAY 
00295 C19D 29 80 AND IDATIN 
00296 C19F FO F8 BEO OETBOl 
00297 CIAl 
00298 CIAl 98 QETB02 TYA , SET CLK-HI 
00~9 C1A2 09 10 ORA ICLKOUT 
00300 C1A4 SO 00 DO SToll CI2PRA 
00301 C1A7 
00302 CIA7 A2 07 LDX 17 WAIT FOR DRIVE TO SEND A BIT ... 
00303 C1A9 CA QETB03 DEX 
00304 CtAA DO FD BHE OETB03 
00305 CIAC 
00306 ClAC AD 00 DO LOA CI2PRA 
00307 CIAF A8 TAY OET DATA BIT. 
00308 CIBO 29 EF AND •• FF-CLKOUT 
00309 C182 SO 00 DO STA CI2PRA i SET CLK-LOW. 
00310 CIBS 98 TYA 
00311 CIB6 OA ASl. A 
00312 C1B7 66 04 ROR DATA 
00313 C1B9 90 E6 BCC OETB02 I OET REST OF DATA BITS. 
00314 CIBB 
00315 CIBB AS 04 LOA DATA 
00316 CUID 49 FF EOR esFF 
00317 CIBF 60 RTS 
00318 CtCO 
00319 CiCO 
00320 CICO ; ............................. 
00321 C'lCO ;. SEND BYTE TO DISK DRIVE • 
00322 CICO ; ............................. 
00323 CICO 
00324 CICO 85 04 SNDBYT STA DATA 
00325 C1C2 A2 08 LOX .S 
00326 C1C4 20 FA C1 ABlT JSR SCLKl SET CLOCK-HI. 
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FLOA064. S PAOE 0007 

LINE. Loe CODE LINE 

003;>7 C1C7 
003:28 CIC7 :;10 FI Cl W ... ITD JSR SETTLE W"'IT FOR D ... T"'-HI 
00329 C1C'" ::19 BO AND ,0 ... TIN 
00330 C1ce 00 F9 BNE W ... ITD 
00331 CICE ::10 03 C2 J6R SCL. ... O ; SET CLOC"'-LO 
0033::1 CIDl 
00333 Ciol 20 Fl C1 SNDBOI JSR SETTLE WAIT FOR D"'TA-LO. 
00334 CID4 A8 TAY 
00335 CID5 29 BO AND .DATIN 
00336 CID7 FO FB BEQ SNOBOl 
00337 CID9 
00338 C1D9 9B TYA 
00339 CIDA 09 10 ORA ICLKOUT 
00340 CIDC 46 04 LSR OAT ... 
00341 CIDE 90 02 BCC SNDB02 
0034:.! ClEO 09 20 ORA IDA TOUT 
00343 CIE2 BD 00 DO SNDBOC! STA CI:2PRA SEND A BIT WITH CLOCK-HI. 
00344 CIE5 
00345 CIE5 AO 07 LDY .7 ... WAIT. 
00346 CIE7 BB SNDB03 DEY 
00347 CIE8 00 FD BNE SNDB03 
00348 CIEA 
00349 CIEA :20 03 C2 JSR SCL. ... O CL.EAR CLOCK 
00350 ClEO 
00351 ClEO C ... DEX 
0035:2 C1EE DO D4 SNE ABIT 00 OTHER BITS IN BYTE. 
00353 CIFO 60 RTS 
00354 CtFt 
00355 ClFl 
00356 CIFt ; ...................... 
00357 CIFt ;. DEBOUNCE 10 PORT • 
0035B C1Fl ; ...................... 
00359 ClF1 
00360 CIF1 AD 00 DO SETTLE LOA CI:2PRA 
00361 C1F4 CD 00 DO C"" CI:2PRA 
0036:2 elF7 DO FB BHE SETTL.E 
00363 CIF9 60 RTS 
00364 CIFA 
00365 ClFA ; ........................ 
00366 CIFA ;. SET CLOC ... OUT HIQH • 00367 ClFA ; ........................ 
0036B ClFA 
00369 CIFA AD 00 DO SCL.Kl LOA CI:2PRA 
00370 CIFD 09 10 ORA .CL. ... OUT 
00371 C1FF 29 OF AND •• FF-DATOUT 
00372 C:201 DO 05 BHE PUTPRT 
00373 C:203 
00374 C:203 ; ..................... ~. 
00375 C:203 ; . SET CLOCK OUT LOW • 00376 C:203 ; ....................... 
00377 C:203 
0037B ~:o!03 AD 00 DO seL ... O L.DA CI:o!PRA 
00379 C206 29 CF AND •• FF-O ... TOUT-CL. ... OUT 
003BO C208 
00381 C208 BD 00 DD PUTPRT STA CI:2PRA 
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FLOAOb4. S PAOE 0008 

LINE. Loe CODE LINE 

00382 C20B EA NOP 
00383 C20e EA NOP 
00384 C20D hO RTS 
OO38S C20E 
00386 C:20E 
00387 C~OE ORVCOD .·.+287 DISK DRIVE CODE AT END 
00388 C32D 
00389 C3~D 

00390 C32D . END 

ERRORS • 00000 

SYI1BOl TABLE 

SYI1BOl VALUE 
ABIT CIC4 BFPNT CODD CHtl.IN FFC6 CHKOUT FFC9 
CHRIN FFCF CHROUT FFD2 CI2PRA 0000 CLKIN 0040 
CLKOUT 0010 CLOSE FFC3 CLRCHN FFCC ClSALL COlD 
DATA 0004 OATIN 0080 DATOUT 0020 OEVC 0009 
ONAI1El COOB ORVCOO C20E ERRl cose ERRR C05A 
EXIT C031 FINIT C060 FLO COF8 FLl C113 
FLO C006 FLD8 COO4 FLDDEF COOO FlFIN CtS4 
FLOOIO Cl:2B FLOO15 C13C FLOO17 C140 FLOO20 Cl46 
FL0030 ClSA FLOAO COEC FNTO C094 FNTS C09D 
FSTART C032 OETBIT CI83 OETBOO C1BS OETBOt C199 
"ETBO:2 CtA1 OETB03 CIA9 "ETBVT C17F 10 COD9 
1"'11.10010 COA7 I1l0l0020 COB2 I'IWR 1 COE6 OFFCI1D 0000 
OPEN FFCO PTR 0006 PUTPRT C208 RDCI1D 0001 
SBPOl C07D SBPOS C088 SCLKO C203 SClKl CIFA 
SECTOR 0003 SETLFS FFBA SETNAI'! FFBD SETTLE CIFl 
SNDBOl ClOl SNDB~ CIE2 SNDB03 CtE7 SNDBYT Ctco 
STAT 0008 TOREAD OOOS TRACK 0002 WAITD CtC7 

END OF ASSEMBLY 
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CHAPTER 7 

64 Fast Load #2 

Hardware: C64 with a 1541 or 1571 

1) 3x speed up 
2) simple user interface 
3) Loads to any address between $0800 - $ffff 

Normal LOAD time 
for 112 blocks 

1 min 17 sec 

Known bugs: None. 

Fast Load #2 LOAD 
time for 112 blocks 

26 sec 

Fast load #2 includes 2 fast load routines. One that works with the 
screen on (fast) and one that works with the screen off (extra-fast). 
Some code gets downloaded to the drive. This allows us to work with 
the drive's job queue directly and to use our own serial handshake. 

Once al I the routines are in place, the fast routine is used to 
send the list of program files from the drive to the c64. The user then 
selects the file he wants to load. 

The smal I section of code that does the actual loading is transferred 
to screen RAM and run. The screen will then blank as the extra-fast 
routine is used to fetch the user's file. 
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et'ror addt' code 

=t:~j2i) 

=tXl4/) 
=t:~)10 

=(l<XiB 

=ffc6 
=.fic9 
='fcc 
=He4 
=Hd2 
:;:Hba 
=ffbd 
:ficO 
=Hc3 

=t)Ofb 
=t)Ofc 
=t)(lfd 
::1)(Jfe 
=OOoa 
=tXl6c 
=t)062 
=t:~)64 

=t:M)65 
=t})2d 

=02a7 

=t)2a8 
=t)2a9 

=t)2aa 
=I)2ab 
=t)2ac 
=t)2ad 

=1800 
=0001 
=t)002 
=1)(104 

8JuneB7 

seq;ource statelle!1t 

:====== -===========--====== 
-; : theS€ are the declaratlOns for constants aM ,arBoles that 

: .. Ill be uS€d WI thIn the COillmoom'e 64 ;jW'l/Ig orogt'atn runs 

5 

8 
9 

10 
11 
12 

; =============--=======.~-===-:::-====== 

D064 =$ddOO 
;jn64 =$80 
dcutt!4 =$20 
Cln64 =$41) 

cout64 =$10 
atnout =$()8 

;port contalnlng 52rlal l/o PIts 
; data in lIne 
;data out ll'1e 
;clock In hne 
; cloc~: out llne 
;atn output (not used) 

13 ;~ernal routlnes used In thlS program 
14 
15 
It! 
17 
18 
19 
20 
21 
22 

j 

chkin =$+fco 
ckout =$ffc9 
c 1 rcM =SHcc 
getln =$ffe4 
chrout =~Hd2 
setlfs =$ffba 
setnafl =$ffbd 
open =SHcO 
close =SHc3 

;flake flle Input 
;make file output 
;ciear channels 
jget a character from channel 
;prrnt a character to channel 
;set logIcal file nuRber and devlce 
;set file name for open 
jooen a file 
; close a fi Ie 

24 ; 
25 izera page used by this program 
26 

28 
29 
30 
31 
~'") 
"_'L 

34 
35 
36 
37 

byteb4 =Sfb 
bcnt64 =Sfc 
lpb64 =$fd 
ptr =$fe 
ptr2 =$6a 
vptr =$6(: 
cptr =$62 
color =$64 
te.o =$65 

'IiIrtab =$2d 

jincOlling or outgoIng byte durIng fast 1/0 

;counter for bytes to send or recel',e 
jCooy of last state of the port for burst load 
ipolnter for data fetches or stores 
;work pOInter (In fac #2) 
jpointer to the screen 
ipointer to the color (In fac t1) 
jcurrent color to use 
;temporary varIable 
jend of prograM pOInter 

38 ;non zero page varIables used by thIS progr~ 
.39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 

57 

prgcnt =S02a7 
curprg =S02a8 
forg =$02a9 
cur lin =$02aa 
wrklin =$02ab 
wrkprg =$(I2ac 
dcntr =$()2ad 

; nullliJer of progl'iII1IS on the d 1 sk 
jcurrent prograM that cursor 15 on 
; first prograJII on the screen 
; current lIne in menu that cursor IS on 
jused during fIlenaMe display 
;used dUrlng filenaMe display 
;counter for bytes downloaded to dISk 

• 
;---=========== 
; these are the declarations for constants and varIables that 
;101111 be used WIthin the 1541 drive dunng program runs 
;===--== 

pbl5 =$1800 
din15 =$()1 
dout 15 =$()2 
Cln15 =$()4 

===========~~ 

iport contaIning serBl Iio bIts 
;data In lIne 
ioata out llne 
i clock In 1 ine 
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._.un. hcdb5xx v3.1 8JuneB7 page .~ 

.:. 

O:bzao.src,s!r 

error addr code seq source statetlent 

=0008 58 cout15 ~ ;clock out line 
=0080 59 atnin =$8Q jatn input (not used) 

bO 
=0000 61 jobs =$00 ijob queue for the controller 
=(lOOb 62 hdrs =$00 jargUJlel'tts for each job (only first 4 are used) 

63 j 

=0080 64 read =$80 j these are the codes for each Job to be perfortled 
=0090 65 write =$90 
=(lOaO 6b wverfy =SaO 
=OObO 67 seek =$bO 
=OObB 68 secsek =seek+$I)8 
=OOcO 69 bUJIP =$cO 
=OOdO 70 JUJIPC =$dO 
=OOeO 71 exec =$eO 

72 
=0300 73 buH =$1)300 jaddresses of each buffer in disk raa 
=0400 74 buf2 =$0400 ;first 2 buffers are used for data 
=05OQ 75 bun =$0500 jthis is where the static code lives 
=ObOO 76 buf4 =$ObOO j transient blocks of code are dQllllloaded to here 
=07f}) 77 buf5 =$0700 jthis buffer is used for variable storage 

78 j 
79 izero page storage used by the disk routines, uses hdrs associated 
80 jwith buffers 3 through 5 because these are never used by the controller 
81 j 

=OOOa 82 bufptr =hdrs+$04 jpointer to current active buffer 
=()OOc 83 joboff =hdrs+SOb jindex to current active job 
=OOOd 84 wrkoff =hdrs+$()7 ;previous active job 
=Q()()e as byte15 =hdrs+$08 jcurrent input/output byte 
::(lOOf 86 bcnt15 =hdrs+SQ9 jcounter for IUltiple byte i/o 

B7 j 
88 jnon zero page storage used by the disk routines 
89 j 

::;j)780 90 +=buf5+$80 jjust use the upper half of buffer 5 
91 

0780 =0781 92 Ipb15 +=1+1 jCOPY of last port value during burst load 
93 
94 i 
95 jthis section of code starts the prograa by dOMnloading the static 
96 jfast input output code to buffer 5 in the drive. This fast i/o 
97 jroutine is then used for all subsequent code transfers betMeen the 
98 jdrive and the 64. Note, these i 10 routines work wi th the screen 
99 jand interrupts turned on but aren't as fast as the burst transfers 

100 
101 j 

::;j)801 102 +=$0801 (c64 BASIC start address) 
103 j 

104 jthis data fores a basic line 10 that says sys2061 
105 

0801 Ob 08 Oa lOb .byte SOb,$08,$Oa,0,Sge, '2061',0,0,0 
0B04 00 ge 32 
0807 30 36 31 
O8Oa 00 00 00 

107 
fi 080d a9 Of 108 ad2061 Ida 115 jopen a caa.and channel to the drive 

O8Of aB 109 tay jbut don't initialise, there's no need 
0810 a2 08 110 ldx 18 jaaybe this should be variable ...... 
0812 20 ffba 111 jsr set! fs 
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.lIarn. hcd65xx v3.1 8June87 paqe 
O:ozap.St'C,S, r 

error addr code seq sourc e s ta tetlE!l'l t 

0815 a9 00 112 Ida W)) ina name to send 
0817 20 ffbd 113 jsr setnaa 
081a 20 ffcO 114 jsr open 

115 
081d a9 a4 116 Ida lI<dcode ibUild a pointer to the disk code 
081f B5 fe 117 sta ptr 
0821 a9 08 118 ida lI>dcode 
0823 B5 ff 119 sta ptr+l 

120 
0825 a9 (M) 121 Ida iVbuf3 jbuild address of destination into the meeory ••• 
0827 8d OSal 122 sta ddest j .. rite ca.and 
082a a9 05 123 Ida lI)buf3 jthis Isn t really needed but it is safer in ••• 
082c 8d OSa2 124 sta ddest+l jcase this code is called again 

125 
082f a9 d2 126 Ida lI<dclen iset up counter for length of dISk code 
0831 8d 02ad 127 sta dcntr 
08.34 a9 01 128 Ida I>dclen 
083b 8d 02ae 129 sta dcntr+1 

130 i 
131 jthis is the .ain loop to dOMnload code in 32 byte sections 
132 

0839 a2 Of 133 dOMllOO ldx illS j.ake channel 15 output 
083b 20 ffc9 134 jsr ckout 
08..."f.e a2 00 135 Idx HOO jand nOM output the ea..and string to the disk 

136 i 
0840 bd 08ge 137 d0N010 Ida lelCid,x 
0843 20 ffd2 138 jsr chrout 
084b e8 139 inx 
0847 eO 1)0 140 cpx Itt ihave Me sent all the bytes yet? 
0849 dO f5 141 bne dONOI0 jnope, not yet 

142 
084b aO 00 143 ldy HQI) inOM output 32 bytes of the disk code 
084d bi fe 144 dONn15 Ida (ptr),y 
084f 20 Hd2 145 jsr chrout 
0852 c8 140 iny 
0853 eO 20 147 cpy 132 
0855 dO f6 148 boe dOMl'l15 

149 
0857 20 ffcc ISO jsr clrchn jlet the disk execute this ca..and 
OSSa 18 151 cIc 
085b ad OBal 152 Ida ddest jlOve the destination pointer along by 32 bytes 
(lase 69 20 153 adc 132 
0860 ad O8al 154 sta ddest 
0863 90 03 155 bee dOMl'l16 
0865 ee OSa2 156 inc ddest+l 

157 ; 
0868 18 158 dONni6 de i lOve pointer to the source data on by 32 bytes 
1)869 as fe 159 Ida ptr 
086b 69 20 160 ade 132 
086d B5 fe 161 sta ptr 
OSbf 90 02 162 bec dOMl'l20 jthis can .. rap over a page boundary 
0871 eb ff 163 inc ptr+1 

164 
0873 ad 02ad 165 dON020 Ida dcntr ; check if Me have dONnloaded all data 
1)876 38 166 sec 
1)877 e9 20 167 sbc .32 
0879 8d 02ad 168 sta dcntr 
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error aodr code 

087c bO bb 
087e ad 02ae 
0881 fO 06 
0883 ce 02ae 
0886 4c 0839 

0889 a2 Of 
088b 20 ffc9 
088e a9 55 
0890 20 ffd2 
0893 a9 3.3 
0895 20 ffd2 
0898 20 Hcc 
089b 4c Ob56 

08ge 4d 2d 57 
08al 0500 
08a3 20 

08a4 ad 1800 
(lSa7 29 f5 
08a9 8d 1800 

8june87 

seq sou rce s ta tetlE!!1 t 

169 
170 
171 
172 
173 
174 
175 

bcs dOM1Ot) 
ida dcntr+l 
beq dOM125 
dec: dcntr+ 1 
jllp dOM1Ot) 

jstiil lOre data to send 
jchec:~ the hi byte 
jaIl data has been sent 

176 j============================================ 
177 jgets to here ltIen all of the code has been dOM1 loaded , the routine 
178 jlUst nON start the disk code running with a u3 ca.aand and give it 
179 ja little tiDe to install itself before sending it ca.aands. 
180 
181 
182 
183 
184 
185 
180 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 

, 
dOMl25 Idx tlS 

jsr c~out 
Ida t'u' 
jsr chrout 
Ida t '3' 
jsr chrout 
jsr clrchn 
jllp M!nU 

IlellCIId • byte It""W 

ddest • word buf3 
.byte 32 

j.ake channel IS output 

j5end a u3 cOMand to execute code at $0500 

jthis will leave doutb4 and cout64 = (I 
jaIl initialised and ready to go so print the menu 

jcoaaand to do a IeIOry write 
jvariable, where to write to 
leonstant, nURber of bytes to be written 

198 jthis is the section of code that gets downloaded to the drive on 
199 jpOM!r up of the prograll. It contains fast transfer routmes for 
200 jboth 64 to 1541 and 1541 to 64. these routines work wi th the 
~)1 jscreen turned on and interrupts running and are used for senolng 
202 jCOllllands to the drIve and returnlng errors to the 64. There IS 
203 jalso a handshake that works with the 64's screen turned off for 
204 jdoing super fast burst load of prograllS. 
~)5 j 

206 jthe Jsr coaaands use a computed destination address so that thIS 
207 jcode can be assett!led in line with the .ain b4 code but will have 
208 j the correct address when the code IS in the dis~ buffers. 
209 
210 
211 deade Ida pblS jclear the clock and data lines to start 
212 
213 
214 
21S 
216 

and t$ff-dout15-cout15 
sta pbl5 

217 ;thIS IS the IllaIn loop that the drlve cOde SItS In. It waIts for 
218 jthe b4 to send a coamand byte and calls the correct routine. 
219 j 

220 jcolltland bytes are as follows:-
221 
222 

224 
225 

, 
j(i 

; 1 
;2 
.~ , -.' 

turn off and return control to the dos 
do a seek and return the status to the b4 
execute the dIrectory search and send routIne 
execute the burst load frot! a gIven start track and sector 
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error addr code 

OSac 20 058b 
OSaf 20 0511 
08b2 4c 0508 

08b5 c9 01 
08b7 fO Ob 
08b9 c9 02 
()Q)b fO 1a 
(8)d c9 03 
OSbf fO 19 
O8cl 68 
08c2 68 
08c3 60 

08c4 .19 12 
08c6 85 Ob 
OIkB a9 ()() 
08ca 85 07 
OSee .19 bO 
08c:e 85 ()() 

0Bd0 .15 ()() 
08d2 30 ft 
08d4 4c 0557 

0Sd7 4c 05e7 

OOda 4c ObSf 

OSdd ad 181)1) 
08eO a8 
O8el 29 04 
08e3 fO f8 
08e5 98 

seq source statetleflt 

226 
227 j 

228 Cldlp jsr ibyt15-dcode+buf3 iget a ca.aand fro. the 64 
jcal1 the correct routine 
jand get another cORland. 

229 jsr dojllp-dcode+buf3 
230 jllp c8lilp-dcode+buf3 
231 j 

232 dojllp cllp.1 
233 beq doseek 
234 clip .2 
235 beq dodir 
236 clip .3 
2J7 beq brstld 
238 pIa 
239 pIa 
240 rts 
241 
242 

jdees the 64 want to do a seek on the disk~' 
jres 
jis this a directory cDlaiOd ? 
jres 
jis it a burst load cOlaand ? 

jyes 

jno, any other value returns to dos 
jby scrapping return address to c8lilp 
jand returning to caller of this code 

243 j=========================================== 
244 j thIS code just does a seek on track 18 sector 0 and returns the 
245 jerror code to the 64. used to verify that a disk is in the drive 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
25b 
'l57 
258 
259 

doseek Ida .18 

j 

115 

sta hdrs 
Ida 10 
sta hdrs+l 
Ida 'seek 
sta jobs 

Ida jobs 
b.i 115 

j set up the track and sector for the seek 

jNait for the seek to finish 
jnot done yet 

jlp obyt15-dcode+buf3 jfinish by sending status to the 64 

260 j============================================ 
261 ical1 the dIrectory read routine Nith a jUllp, (branch is too far) 
262 
263 i 
264 dodir jllp bdir-dcode+buf3 
265 
2bb 
267 jcall the burst loading routine Nith a jUllp, (branch is too far) 
268 
269 
270 brstld jllp fload-dcode+buf3 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 

jthis 15 the fraae handshake that starts tranSMIssion of 8 bits 
iin any directIon. It is called by the Input and output routInes to 
iput the b4 and 1541 code In synch for a faster handshake on bIts 

j 

fra.!5 Ida pb15 
tay 
and Ikin15 
beq frall15 
tya 

jNait for clkin = 1 (64 is ready for the byte) 
j5ave the port value for later 

;64 isn't ready yet 
jacknowledge 64's ready SIgnal Nlth datout=l 
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error addr code 

08e6 09 02 
08e8 8d 1800 
08eb 78 

OSee ad 1800 
08ef a8 
08fO 29 04 
08f2 dO f8 
08f4 98 
08fS 29 fd 
08f7 8d 1800 
08fa 60 

08fb 85 Oe 
08fd Sa 
08fe 48 
08ff 98 
0900 48 
0901 a2 08 
0903 20 0539 

090b ad 1800 
0909 a8 
O9Oa 29 04 
090c fO f8 

090e 98 
090f 4b Oe 
0911 bl) 02 
0913 09 02 
0915 8d 1800 

0918 ad 1800 
(l91b a8 
091c 29 04 
091e dO f8 
0920 98 
0921 29 fd 
0923 8d 1800 
0926 ca 
0927 dO dd 
0929 58 
092a 68 
092b a8 
092c 68 
092d aa 
092e 60 

8june87 

seq sourc e s ta tetlel'l t 

283 
284 
285 

ora ldout15 
sta pb15 
sei 

;64 Mill see thIS as datin :: 0 

jdisk can't have any irq"s now 
286 ; 
287 frOO15 Ida pb15 inow Mait for the 64 to acknowledge again 
288 tay jby resetting clkin to 0 
289 and lk:in15 
?10 bne frOO15 i hasn't answeN?d us yet 
291 tya jfinalise frale handshake by setting datout~) 
292 and ISff-dout15 j64 Mill see this as datin=l 
293 sta pb15 
294 
295 
296 

rts inow go and do the bit handshake 

297 j============================================ 
298 jthlS routine sends a byte of data to the 64 using a fast handshake 
299 jenter Mith .a=byte to send. 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
,,,)<; 
'JLIJ 

326 
327 
328 
329 
330 
331 
",,) -J--.JL 

333 
334 
335 
336 

338 
339 

j 

obyt15 sta byte15 jstore the byte being sent 
txa j5ave the .x register 
pha 
tya 
pha j5ave the .y register 
Idx 1~)8 jkeep a bIt counter 
jsr fra.15-1:1code+buf3 j go do a frallE! handshake 

; 
jthe following handshake is perfonled for each bit that is sent to the 64 

i 
ob1015 Ida pb1S 

tay 
and lk:in15 
beq obl015 

tya 
Isr byte15 
bcs ob2015 
ora ldout15 

ob2015 sta pblS 
i 
ob3015 Ida pb15 

tay 
and lk:in15 
bne ob3015 
tya 
and Hfh:foutl5 
sta pbi5 
dex 
bne obl015 
ell 
pia 
tay 
pIa 
tax 
rts 

jMait for elkin=l (64 is ready for the bIt) 
j5ave port value for later 

j 64 isn't ready yet 

j 64 expects the bit to tie val id vet'y soon i 

jdatout is <) at the IIIOIIent so see Mhat to send 
jif a 1 IS needed, send (; to cOllpletnent data 
j a (I is needed so send a 1 to cCHlp 1 eIIE!Il t the da ta 
jpresent the 64 wlth it's data 

iMait for the 64 to say It has the data 
;it Mill set elbn = (I Mhen it has 

;64 dldn"t pIck it up yet 
iset datout to a knQlolll state again ((n 

j are there any IIOre tll ts to send~! 
iyes, so start the tilt handshaKe agaIn 
jok, all bItS sent so allow H'Ij"S again 
jrestore .y regIster 

jrestore .x regIster 

;bye bye 
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error addr code 

092f a9 01 
0931 85 Oe 
0933 Sa 
0934 48 
0935 98 
0936 48 
0937 20 0539 

093a ad 1800 
093d a8 
093e 'l!1 04 
0940 fO f8 
0942 98 
0943 4a 
0944 26 Oe 

0946 ad 1800 
0949 'l!1 04 
094b dO f9 
094d 90 eb 
094f 58 
09S0 68 
0951 a8 
0952 68 
09S3 aa 
09S4aSOe 
0956 60 

0957 Be 0400 
095a Be: 0401 
095d a9 01 
095f 85 (Ie 

0961 as Oc 
0963 85 Od 
0965 49 01 
(1967 as Oc 

8june87 

seq source stateeent 

~ j============================================= 
341 jthis routine gets a byte of data free the 64 using a fast handshake 
342 i enter III th • a=byte to send. 
343 = 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
3S8 
359 
360 
361 
362 
363 
364 
365 
36b 
367 
368 
369 
370 
371 
372 
373 
374 
375 
rl6 

i 
ibytlS Ida HOI 

sta byte 15 
txa 
pha 
tya 
pha 

;put a flag bit into the data byte 
j so IE knOlll lIhen 8 bits have been sent 
jsave the .x register 

jsave the .y register 

jsr fraal5-dcode+buf3 igo do a frate handshake 
i 
jthe follOllling handshake is perfonaed for each bit that is sent by the 64 
j 

ibl01S Ida pblS 
tay 

i 

and kinlS 
beq iblOlS 
tya 
lsr a 
rol bytelS 

ib2015 Ida pblS 
and kinlS 
bne ib2015 
bee ib1015 
cli 
pia 
tay 
pIa 
tax 
Ida bytelS 
rts 

jwait for elkin=1 (64 has sent the data bit) 
jsave port value for later 

j64 hasn't set it yet 
jok, get the bit back 
j.ave it to the carry 
jand then into the data byte 

jwait for the 64 to set elkin to 0 again 
jnote, any flag bit in the carry IS preserved 
inot done it yet 
jflag bIt didn't drop off yet so get another bit 
jok, all bits fetched so allOlll irqs again 
jrestore .y 

j restore. x 

j and return recei ved byte In • a 

377 ;thec-e are subroutInes for starting reads on chained blocks. 
378 jcall rfblok to read the first block into bufl and call rnblok to 
379 jread the next block into the buffer that is not being used. rnblok 
3BO jtakes its argulents free the current active buffer, if the first 
381 jbyte is (I then there is no bloc~ to chaw to and nothing is done 
382 
383 
384 jcall rfblok Mith .x=track and .y=sector to be read 
385 
386 
387 
388 
389 
390 

j 

rfblok stx buf2 
sty buf2+1 
Ida 111 
sta Joboff 

istore the hrst trad IE want to read 
jand the flrst sector 
jf001 rnblok Into thlnking buf2 IS active 
jdrop through to the read next bloc~ routine 

391 jthis routine starts a block read into bufl or buf2 depending on Joboff 
392 
393 
394 
395 
396 

i 
rnblok Ida joboff 

sta wrkoff 
ear III 
sta Joboff 

jjoboff tells us Mhere the track and sector are 
isave current value as a work pOInter 
jaake the other buffer the active one 
iJoboff now points to buffer Mhere block wlii go 
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error addr code 

0969 18 
09ba as Od 
09bc 69 03 
09be 8d 05db 
0971 8d 05d6 
0974 as Oc 
0976 Oa 
09n aa 
0978 ad 0301 
097b 95 07 
097d ad 0300 
0980 95 Ob 
09B2 fO Ob 
0984a6Oc 
09Bba980 
098B 95 00 
09Ba bO 

09Bb a2 12 
098daOOO 
098f 20 if.il3 

0992 20 0b4B 
om 48 
0996200557 
om bB 
099a c9 01 
099c fO 01 
09ge 60 

099f aO 90 
09a1 bl Oa 
09a3 20 0557 
09a6 c8 
09a7 cO aO 
09a9 dO f6 

09ab 20 OM8 
(l9ae e9 01 
09b0 fO 04 

8june87 

seq 

397 
398 
399 
400 
401 
402 
403 
404 
405 
40b 
407 
408 
409 
410 
411 
412 
413 
414 
415 

source statetent 

gs 

gt 

clc jUse old value of joboff as place to get tIS 
Ida IIIrkoff 
adc l}buH jUse the result to lIOdify SOlIe code 
sta gt-dcode+buf3+2 
sta 9s-dcode+buf3+2 
Ida joboff jca.pute index to the correct header 
asl a 
tax 
Ida buf1+1 
sta hdrs+l, x 
Ida buH 
sta hdrs,x 
beq rnbiOO 
Idx joboff 
Ida lread 

j to set up track and sector for reading 
jthis gets .edified - fetch the sector 

jthis gets .edified too - fetch the track 

jtrack ",as 0, 50 nothing else to read 
jnOlll start a read into the correct buffer 

sta jobs,x 
mbiOO rts jaIl done 

416 j========================================= 
417 jthis routine reads the nale of the disk and sends all 
418 jprogra. naleS to the 64. The send foraat is as follows: 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
44b 

i 
jl the error code Nhen reading 18,0 - exit if <> 1 
;2 16 bytes that llake up the nale of the disk 
i 
j3 track and sector Nhere file starts on the disk 
j 0 byte for track Eans directory read is cOlipIete, end. 
j4 send the nale of the progru (16 bytes) 
j 5 go back to step J 

j 

bdir ldx 118 jread 18,0 to find the disk nale 
ldy 10 
jsr rfblok-dcode+buf3 

i 
bdirOO jsr snext-dcode+buf3 jbuild pOinter and start next read 

pha j save the controller retum code 
jsr obyt15-dcode+buf3 j send the code to the 64 
pia jget the code back 
clip II jMaS our active block read ok ? 
beq bdir05 jres so proceed to read the disk name 
rts jerror, just return to !lain cOMllland loop 

; 
bdi~)5 Idy #144 jindex to the disk nale 
bdirto Ida (bufptrJ,y jget next character of the dlS~: name 

jsr obytl5-dcode+buf3 jsend it to the 64 
iny 
cpy 1160 
bne bdirl0 

jhave we sent the whole name ~, 

jnope, not yet 
447 j 

44B jOK, the disk name has been sent 50 find all program types and send 
449 jthe naleS and start tIs to the 64 for user selectIon 
450 
451 
452 
453 

j 

bdlr20 Jsr snext-dcode+buf3 
clip II 
beq bdir25 

jstart the next block readIng 
jdid the current block read 01::) 

iyes 
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error addr code" 

09b2 a9 00 
09b4 fO 33 

09b6 a9 02 
09b8 8d 0780 
09bb ac 0780 
09be c8 
09bf b1 Oa 
09c1 fO 26 
09c3 88 
09c4 b1 Oa 
09c6 c9 82 
09c8 dO Oe 
09ca a9 12 
09cc 85 Of 

09ce c8 
09cf b1 Oa 
09d 1 20 05'Sl 
09d4 co Of 
09d6 dO f6 

09d8 ad 0780 
oeJdb 18 
09dc 69 20 
09de 8d 0780 
0gel 90 dB 

09t!3 aO 00 
0ge5 bl Oa 
0ge7 dO c2 

0ge9 4c C'J'SSl 

09ec a9 00 
0gee 85 Oa 
09fO a5 Oc 
09f2 18 
09f3 69 03 
09f5 85 Ob 
09f7 a6 Oc 
09f9 b5 00 
09fb 30 fc 
09fd 48 
09fe 20 05bd 
OaOl b8 
Oa02 60 

8june87 

seq source statE!tlE!l1t 

454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
%4 
465 
46b 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 

j 

Ida t$I..)() 

beq bdi,.8O 

bdi,.25 Ida H02 
sta Ipb15 

bdi,.30 ldy Ipb15 
iny 

j 

Ida (bufptrl,y 
beq bdir80 
dey 
Ida (bufptrl,y 
clip H82 
bne bdir40 
Ida 118 
sta bcnt15 

j error I, send 64 a zero byte and return 
jbra 

jpoint to the first directory entry 
jkeep the index 
iget current index to the directory entries 
jpoint to" its track/sector field 
jif track = 0 then directory done 
j yep I send a zero byte and ex i t 
iok, a file 15 there so check if it's a prog 
jget the type byte 
jis it a closed progrilll file? 
jnope, go to the next entry 
jkeep a byte counter 

bdir35 iny jok, send the next 18 bytes (t/s,naae) 
Ida (bufptr),y 
jsr obytl5-dcode+buf3 
dec bcnt15 j have IE sent it all ? 
bne bdir35 jnope 

i 
bdir40 Ida Ipb15 ipoint to the next directory entry 

clc 
adc 132 
sta Ipb15 
bcc bdi,.30 

Idy HOO 
Ida (bufptr),y 
bne bdir20 

jhaven't finished yet 

jok, finished this block, see if there"s another 
jii track link {> 0 then there is 
jstart another read and send next buffer 

485 j 

486 bdir80 jllp obytl5-dcode+buf3 jsend a zero byte to finIsh 
487 
488 
489 j======================================================= 
490 jthis routine waits for the Job to finish on the buffer IE are gOIng 
491 ito read; and then starts another read en the other buffer (butl or 2) 
492 
493 
494 
495 
496 
497 
498 
499 
500 
SOl 
502 
S03 
504 
50S 
S06 
S07 
508 

j 

snext Ida "00 
sta bufptr 
Ida joboff 
elc 
adc '>bufl 
sta bufptr+l 
Id)( jOboff 

snexOO Ida jobs, x 
bill snexOO 
pha 
jsr mblok-jjcode+buf3 
pIa 
rts 

jbuild pointer to the current buffer 

jwait for the current job to be finIShed 

; save the returned error code 
jstart a read on the next blad 
jget back the error code 
jaIl done 

S09 ;this routine does the burst load of a progrilll file, the 64 
510 jsends the start track and sector USIng the noraal fast 1/0 
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error addr code 

Oa03 20 058b 
OaOb aa 
Oa07 20 05Bb 
OaOa a8 
OaOb 20 05b3 
OaOe 20 0648 
Oal1 ad 0302 
Oa14 20 0557 
Oa17 ad 0;:.03 
Oa1a 20 05S7 

Oald aO 04 
Oalf a2 fc 
0a21 dO Oe 

0a23 aO 00 
0a25 a2 fe 
0a27 bi Oa 
Oa29 dO 04 
0a2b c8 
Oa2c bi Oa 
Oa2e aa 
Oa2f aO 02 
Oa31 Sa 
Oa32 20 Obab 

Oa35 bl Oa 
Oa37 20 06ab 
Oa3a c8 
Oa3b ca 
Oa3c dO f7 

Oa3e aO 00 
Oa40 bl Oa 
Oa42 to 07 
Oa44 20 (1648 
Oa47 c9 01 
Oa49 +0 d8 

Oa4b 68 
Oa4c 68 
Oa4d a9 00 

8june87 

seq 

511 
512 
513 
514 
515 
516 
517 
518 
519 
520 
521 
522 
523 
524 
525 
526 
527 
528 
529 
530 
531 
532 
533 
534 
535 
536 
537 
538 
539 
540 
541 
542 
543 
544 
545 
546 
547 
548 
549 
550 
551 
552 
553 
554 
555 
556 
557 
558 
559 
560 
561 
562 
563 

source statyent 

j routrnes and also recei yes the start address of the program 
jin the sale aanner 

j 

fload jsr ibytl5-dcode+buf3 
tax 

iget the start track 

j 

jsr ibytl5-dcode+buf3 
tay 
jsr rfblok-dcode+buf3 
Jsr snext-dcode+buf3 
Ida buf1+2 
jsr obytl5-dcode+buf3 
Ida bufl+3 
jsr obytl5-dcode+buf3 

ldy t4 
ldx 1252 
bne fl020 

iget the start sector 

jread the first block into bufl 
j and start the second block reading 
jsend the start address of the code 

iNhere to start the send frOll 
inUiber of bytes beIng sent 
jsend the block starting at .y index 

ithis is the aain loop that sends a block of code to the 64 
; 
HalO ldy HOO 

ldx 1254 
iasSUJle Its a full block 

Ida (bufptr),y 
bne flol5 
iny 
Ida (bufptrl,y 
tax 

; if track = 0 then it lsnt 
jeyerything is ok 
ipoint to sector field for nmber of bytes to send 

floI5 ldy 1$02 
fl020 txa ; tell fA hQllj aany bytes 

jsr fstbl5-dcode+buf3 
j 

flo:;.O Ida (bufptr) ,y inow send all the bytes of data 
jsr fstbl5-dcode+buf3 
iny 
dex 
bne flO;:J) i IIOre to send 

ldy IS(M) j5ee if there IS another blOCK to do 
Ida {bufptr),y 
beq floSl} ; nope, all done so finIsh by sendIng (i 

jsr snext-dcode+buf3 jstart the next bloc~ readIng 
clip 11 i did the new block read ok 
beq flol0 iYes so get another block 

! 

igets to here when the whole file has been sent to the 64 or" an errot' 
iWils encountered while t'eadlng program blocks 
, 
flo50 pla 

pla 
Ida U(lO 

: scrap return address to Alam COMana laov 

; send 64 a zero byte to terwllnate 

564 ;--
565 ;this IS the code to do a fast handshake to the 64 .Ith screen Otf 
566 
567 

i===--- =:=== 
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error addr code 

Oa4f as Oe 
Oa51 Sa 
Oa52 48 
Oa53 a2 08 
0a55 78 

Oa56 ad 1800 
0a59 06 Oe 
OaSb bO 05 
0a5d 09 02 
0a5f 8d 1800 
Oa62 09 08 
OaM 8d 1800 
0a67 ea 
0a68 ea 
Oa69 ea 

0a6a 29 f5 
0a6c 8d 1800 
Oa6f ca 
0a70 dO e4 
Oa72 58 
Oa73 b8 
0a74 aa 
Oa75 tiJ 

Oa76 00 
={)ld2 

Oa77 a9 80 
Oa79 as fb 
Oa7b Sa 
Oa7c 48 
Oa7d 98 
Oa7e 48 
Oalf 20 Ob31 

Oa82 ad ddOO 
(la85 09 10 

8June87 page 11 
O:bzap.src,s,r 

seq source statE!llent 

5b8 fstb15 sta byte15 
569 ba 
570 pha 
571 Idx H08 
572 sei 
573 j 

574 fs1500 Ida pb15 
575 asl byte15 
576 bes fs1510 
577 ora 1dout15 
578 sta pb15 
579 fs1510 ora lcout15 
580 sta pb15 
581 nap 
582 nap 
583 nap 
584 

jsave the byte to be sent 
jsave .x 

jkeep a count of bits to be sent 
i and don't allQIII interrupts now 

jget current value of the port 
jacve the next data bit into the carry 
jnothing to do if bit is set (bus cOIpIE!llents) 
jsend a 1 bit if 0 MaS required 

jset datout = 1 to say data available 

jgive the b4 tiae to find the data 
jt+++f this runs very close to the edge .... 
j t+++f one acre nap doesn't slow it dOl«l auch 

585 
586 
587 
588 
589 
590 
591 
592 
593 

and tsff-rlout15-coutI5 jreturn port to knONn state 
sta pbi5 
dex jany acre bits? 
bne fs1500 j yes 
cli jirqs are ok nQIII 
pia i restore • x 
tax 
rts ;all done 

594 j 

595 de end .byte 0 jend of dis~: drive code 
596 dclen = dcend-rlcode 
597 
598 
599 i 
600 jput"O:c64code.src" 
601 
602 j these are the fast ilo routines for the b4 that MOrk with 
603 ; the screen and interrupts turned on. 

tiJ4 ino COlputed offsets for the jsr addresses are required 
605 jbecause this code is as5eiilbled where it will be executed 
606 
607 
608 
609 j========================================== 
610 ;this routine fetches a byte froll the drive using a fast handshake 
611 j=-========================================= 

i 612 
613 
614 
615 
616 
617 
618 
619 

ibytM ida 1S80 

620 i 

sta byte64 
ba 
pha 
tya 
pha 

Jsr fra1164 

iput a flag bIt lnto the data byte we will fetch 

jsave . x 

jsave .y 

j90 do the byte handshake 

621 ithis section loops around a quick handshake to fetch 8 blts of data 
622 
623 
624 

; 
Ibl064 lda pb64 

ora koot64 
:set cH:out = 1 to say lIE want a bit no~ 
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error addr code 

Oa87 Bd ddt)) 

OaBa a2 07 
vaSe ca 
OaBd dO fd 

Oa8f ad ddOO 
Oa92 ?1 ef 
Oa94 8d ddOO 
Oa97 Oa 
Oa98 bb fb 
Oa9a 90 eb 

Oa9c b8 
Oa9d a8 
Oage b8 
Oa9f aa 
OaaO as fb 
Oaa2 60 

Oaa3 85 fb 
OaaS Sa 
Oaa6 48 
Oaa7 98 
Oaa8 48 
Oaa9 a2 08 
Oaab 20 Ob31 

Oaae ad ddOO 
Oabl 06 fb 
Oab3 90 05 
(lab5 09 20 
Oab 7 Bd ddt)) 
Oaba 09 10 
Oabc Bd ddO(l 

Oabf ea 
OacO ea 
(iacl ea 
Oac2 ea 

Oac3 2'i cf 
Oac5 Bd ddOO 
Oac8 ca 
Oa[9 dO e3 
Oacb 68 
(lace a8 

8june87 

seq source statE!lll!l'lt 

625 sta pb64 
626 
627 
628 
6?1 
b30 
631 
632 
633 
634 
635 
636 
637 
638 
639 
b40 
641 
642 
643 
b44 
645 

Idx H07 
ib2064 dex 

bne ib2064 

,give the disk tiRe to present the data 
jMith thIS saall delay loop 

Ida pb64 ;o~: disk' data should be valid by now 
and Hff-cout64 jtell the disk ME! fetched it by setting c1kout=O 
sta pb64 
asl a 
ror byte64 
bcc ib1064 

pIa 
tay 
pIa 
tax 

jlOve the data bit into the data byte 

;flag bit didn't drop out yet so get another bit 

jrestore .y 

jrestore .x 

Ida byte64 ;fetch the as5elbled byte of data 
rts jbye bye 

646 j====================:============================ 
647 i this routine sends a byte of data to the disk USIng the fast shake 
648 jthe handshake is different to the get byte routine because the 64 
649 jcan call the shots and depend on the 1541 to be waitIng for data 
650 jat any given tile. 
651 
652 
653 
6S4 
655 
656 
6'57 
6S8 
659 
bOO 
661 
662 
663 
664 
665 
666 
667 
bb8 
609 
670 
671 
672 
673 
674 
675 
676 
677 
678 
679 
680 
081 

j 

obyt64 sta·byte64 
txa jsave .x 
pha 

; 

tya isave .y 
pha 
Idx 11$08 
jsr fra.64 

j5ave the data byte to be sent 

,keep a count of the bits to send 
jdo the fralle handshake for thIS byte 

jthis IS the loop to handshake each bit over to the 154i 
j 

001064 Ida pb64 
asl byte64 
bcc ob2064 
ora lklout64 
sta pb64 

002064 ora lkout64 
sta pb64 

nap 
nap 
nap 
nap 

jget the current value of the port 
ilOve the next data bit Into the carry 
;nothing to do, the bit is clear 
;It'S a 1 bit that needs to be sent 
;this IS a fix (1526 drops bits if 2 at'e changed! 
;set clkout to 1 to say data IS there 

;Slve the drive tIRe to fInd the bIt 

and l$ff-dout64-cout64 
sta pb64 
dex 
bne 001064 
pIa 
tay 

;set the port back to a known state 
; are there any IIOt'E' bits to send 
; yes 
;restore .y 
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error addr code seq source 5 ta tetlE!l1 t 

Oacd 68 682 pIa jrestore .x 
Oace aa 683 tax 
Oacf bO 684 rts jbye bye 

685 j 
686 jthis is the real fast zap load routine that fetches a prograM 
687 jfrDI the drive Mith a very fast handshake. The b4 has to be 
688 jMatching the bus at all tileS, therefore it lUst have the 
b89 jvideo chip turned off and interrupts disabled. 
690 j 
691 jthis code is loaded into the screen at S0402 50 that it cannot 
692 jbe killed by progralS loading over it (lOSt cases) 
693 
694 ; 

OadO ad 0400 695 setop Ida S0400 jbuild a pointer to the code 
Oad3 85 2d 696 sta vartab jUse vartab 50 basic progs know Mhere they finish OadS ad 0401 697 Ida S0401 
Oad885 2e 698 sta vartab+l 

699 ; 
Oada 20 044a 700 sctOO jsr fstb64-sctop+t0402 j90 get a super fast byte Oadd aa 701 tax jthis is the nUiber of bytes being sent Oade fO 18 702 beq gotprg ; 0 leanS Me are all done 
OaeO 48 703 pha jsave for later 
Oael aO 00 704 ldy 1$0() 

70s j 
Oae3 20 044a 706 setl0 jsr fstb64-sctop+S0402 jget a byte of the code 
Oaeb 91 2d 707 sta (vartabl,y jstore it in IeIOry 
0ae8 c8 708 iny 
0ae9 ca 709 dex jany IIOre bytes in this block? 
Oaea dO f7 710 bile seUO jYes 

711 
Oaec 18 712 cic jupdate the pointer 
Oaed 68 713 pIa 
Oaee 65 2d 714 adc vartab 
Oaf 0 85 2d 71S sta vartab 
Oaf2 90 e6 716 bcc sctOO 
Oaf4 e6 2e 717 inc vartab+l 
Oaf6 dO e2 718 bne sctOO 

719 
720 j 
721 iSets to here Mhen the code has been loaded to see Mhat to do 
722 
723 ; 

OafS ad dOlt 724 gotprg Ida 53265 
Oafb 09 10 725 ora .16 ; turn the sereen back on Oafd 8d dOll 726 sta S3265 
ObOO 58 727 cli jiet interrupts fly nOM ObOt ad 0401 728 Ida $0401 jMaS this baSIC 
Ob04 c9 08 729 clIP ItS j if sa = SOBO 1 then yes ObOb dO Od 730 bne sysprg jhi byte not right Ob08 ad 0400 731 ida S0400 
ObOb c9 01 732 Clip II 
ObOd dO Ob m bne sysprg 

734 
ObOf 20 a659 73S jsr ta659 jrunc, it MaS basic 50 run it Obl2 4c a7ae 736 lip ta7ae jnewstt 

737 
(lb I S be (1400 738 sysprg jlp ($0400) 
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error addr code 

etI8 98 
Ob19 48 
\lila a9 01 
etic 85 fb 

etle ad ddOO 
et21 aB 
et22 29 40 
et24 dO f8 

Ob26 98 
Ob27 Oa 
et28 26 fb 
Ob2a 90 f2 

et2c 68 
Ob2d aB 
\lI2e as fb 
Ob30 bO 

et31 ad ddOO 
et34 09 10 
Ob~.6 8d dd(w) 

Ob39 ad dd(w) 
Ob3c a8 
Ob3d 29 80 
Ob3f dO f8 

Ob41 98 
Ob42 29 ef 
Ob44 8d ddOO 
Ob47 ad ddOO 
Ob4a 29 80 
Ob4c fO f9 
Ob4e bO 

Ob4f ((i 

8June87 

seq source stateaent 

739 

7~ j========================================== 
741 jthis routine does a fast byte handsha~e with the screen off 
742 
743 
744 
745 
746 
747 
748 
749 
7SO 
751 
752 
753 
754 
755 
756 
757 
7SB 
759 
7bO 
761 
762 
763 
764 
765 
760 
767 
768 
769 
770 
771 
772 
773 
774 
775 
776 
777 
778 
779 
780 
781 
782 
783 
784 
785 
786 
787 
788 
789 
790 
791 
792 

fstb64 tya 
pha 
ida HOI 
sta byte64 

fs6400 Ida pb64 
tay 
andlCln64 
bne fs6400 

tya 
asl a 
roi byte64 
bcc fs6400 

pIa 
tay 
Ida byte64 
rts 

jsave .y 

jput a flag bit in the data byte 

jwait for clkin = I) (disK sent data) 

jok, bit Isn't clear yet 

jOK, we have the data bit 
jlOve it Into the data byte 
jlOre bits to fetch 

jrestore .y 

jget bad: the data byte 
jail done 

j======================================================== 
jthis is the fra.e handshake that starts transalssion of 8 bits 
j in any dIrection. it 1S called by the 64 S fast inputioutput 
jroutines to aake sure the code in both the drive and the 64 15 

jin synch. it has been POSItIoned here so that It 15 .oved to 
jthe screen ra. along with the super fast iio routine. 
j=--=======================================================-

fraa64 Ida pb64 

; 

ora #cout64 
sta pb64 

fr0064 Ida pb64 
tay 
and #din64 
bne fr0064 

jset clkout = 1 to start the handshake 

jlildit for the drIve to set datIn = 0 
jsave the current port value for later 

jdrlVe didn't respond yet 

tya iset clkout :: I) to set llnes to ;) state 
and Uff-cout64 ; and let the drIve know we at'e ready 
sta pb64 

frl064 lda pb64 
and #dln64 
beq frl(i64 
rts 

scend • byte 0 

;finally walt fm' the drive to set datw=l 

; on ve oldn t respond yet 
;o~:! frame handshate 15 done 

793 j==----- -- ----

794 jthlS sectIon dIsplays the menu and gets the users selectlon 
795 ; from that lIenu. Son tes are downloaded to $30(i(i 
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error addr code seq source stateeent 

796 
797 j 

ObSO 18 34 30 798 postbl .byte 24,52,48,52,72,52 
Ob53 34 48 34 

799 
Ob5b a9 00 800 IIeIlU Ida 10 jscreen baCKground black 
Ob58 8d d021 801 sta 53281 
ObSb a9 Od 802 ida 113 jborder light green 
ObSd 8d d020 803 sta 53280 
0b00 a9 93 804 Ida 1147 
Ob62 20 ffd2 805 jsr chrout jclear the screen 

806 
Ob65 a2 00 807 ldx 10 jstart at line 0 
Ob67 aO 03 BOB Idy 13 j and do 3 reversed lines 
Ob69 a9 Od 809 ida 113 j in I ight green on the screen 
Obbb 20 0e2d 810 jsr doline 

811 
Ob6e a2 04 812 Idx t4 jnDM start at line 4 
Ob70 aO 03 813 Idy 13 j and do 3 reversed lines 
Ob72 a9 01 814 Ida 11 itn Nhite 
Ob74 20 0e2d 815 jsr doline 

816 j 
817 j+H++H this code llay be scrapped if progra. gets too big H-HH 

818 
Ob77 a2 00 819 Idx HOO jindex into sprite data 
Ob79 bd Of81 820 lIeIlul0 lda titlez,x jdDMnload sprite data to $3O(N) 
Ob7c: 9d 3000 821 sta $3000,x 
Ob7f e8 822 inx 
Ob80 eO cO 823 cpx 1192 jhave we dOMllloaded all of the data) 
Ob82 dO f5 824 bne lIeIlulO jnope, not yet 

825 j 
Ob84 a2 03 826 lIE!Ou20 Idx 1$03 jcolor all three sprltes 
Ob86 Sa 827 1IeIlu25 ha pn Nln te, red and cyan 
Ob87 9d d026 828 sta $d026,x 
ObSa ca 829 dex 
ObBb dO f9 830 bne IeIlUL"'5 

831 
Obad Be d025 832 stx $d025 jllOb IUlticolor I) = bla6 
Ob90 Be d017 8.33 stx $d017 jno y expansion 
Ob93 Be dOld 834 stx $dOld jno x expansion 

83S 
Ob96 a2 cO 836 ldx 1192 jbuild pointers to each sprite In aemory 
Ob98 Be 07f8 8..,'7 stx 2040 
Ob9b e8 838 inx 
Ob9c: Be 07f9 839 stx 2041 
Ob9f e8 B40 inx 
ObaO Be 07fa 841 stx 2042 

842 
Oba3 a2 05 843 ldx 1$05 ; new 91 ve each spt'i te its >;, Y POSl tian 
Oba5 bd ObSO 844 lIE!Ou35 1 da pos tb 1 I x 
ObaS 9d dOOO 845 sta $dOtXl , x 
Obab ca 84b dex 
Obac 10 f7 847 bpI .enu35 

848 
Obae a2 07 849 Idx "'-17 iturn an the 3 used sprItes 
ObbO Be dOle 850 stx $dOle ; 1lU1 hcelor 
Obb3 Be dOt5 951 stx $d015 jenatlle 7-16 
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error addr code 

Obb6 .09 ()O 
Obb8 20 0e47 

Obbb .09 01 
Obbd 20 Oaa3 
ObcO 20 0.077 
Obc3 c9 01 
Obc5 fO 08 

Obc? .09 01 
Obc9 20 0e47 
Obcc 4c Obbb 

Obcf .09 01 
Obdl 20 Oaa3 
Obd4 20 Oa77 
Obd7 c9 01 
Obd9 dO eO 
Obdb a9 02 
Obdd 20 0e47 

ObeO .09 02 
Obe2 20 Oaa3 
Obe5 20 Oa77 
Obe8 c9 01 
Obea fO 08 

Obec a9 00 
Obee 8d dOtS 
Obfl 4c Oaa3 

Obf4 a2 05 
Obf6 20 Ode! 
Obf9 .00 16 
Obfb a2 10 

Obfd 20 0.077 
(lC(K) 29 3f 
!)c02 09 SO 
Oc04 91 be 
Oc06 c8 
Oc07 ca 
Oc08 dO f3 

8june87 page 16 

seq source s ta teeen t 

852 i 
853 jHH+H this code .ay be scrapped if prograa gets too big H-HH 

8S4 
8S5 
856 
857 

Ida 10 i put Ile5sage I) on the screen 
jsr leSage i'1541 fast load by steve beats' 

8S8 j=========================================== 
859 jllE!l1U screen is all set up now, so check that there is a disk in the 
860 jdrive and ask the user for one if there isn't. 
861 
862 
863 
864 
865 
86b 
867 
868 
869 
870 
871 
872 
873 
874 
875 
876 
877 
878 
879 
880 
881 
882 
B83 
B84 
885 
886 
887 
B88 
889 
890 
891 
892 
893 
894 
B95 
896 
897 
898 
899 
900 
901 
902 
903 
904 
905 

i 
lIE!I1u40 Ida H01 

i 

jsr obyt64 
jsr ibyt64 
clip 11 
beq 1IE!I1U45 

Ida 11 
jsr IlE!Sage 
jllp lIE!I1u40 

lIeflu45 Ida 1$01 

; 

jsr obyt64 
jsr ibyt64 
clip 11 
bne aenu40 
Ida 12 
jsr leSage 

Ida 12 
jsr obyt64 
jsr ibyt64 
Clip 11 
beq lIeIlu50 

Ida 1$00 
sta Sd01S 
illp obyt64 

lIE!I1u50 ldx 15 
jsr setptr 
ldy 1122 
Idx 116 

lIE!I1u55 jsr Ibyt64 
and ib.~, 

ora 11128 

jtell the drive to do a seek 

; get the error retum 
jis there a disk in there 
jyes 

jnope, so as~: the guy for a dis~: 

jand keep seeking until a disk IS there 

ida one acre seek because reaoving a disk. •• 
jcan aake seek retum a 1 liIIlen no disk IS there 

jsorry, we shouldn't have got here yet 
jput up the disk naae leS5age 

jtell drive to do a directory send 

jget the status code for the 18,0 read 
jif 1 then ok to carryon and get the name 
jno probll!1llS 

j +Hf:H error for now HUHi' 

jturn off the drIve code 

jbuild a pointer to the disk nalle fIeld 

;Nhere to store the stuff 
jNe are gOing to get 16 bytes now 

jget a byte from the drIve 
jconvert character to reverse screen code 

sta (vptl'i,y jstore the byte on the SCt'een 

iny 
dex ;have we fetched all bytes yet 
bne aenu55 j nope 

;===--=== ===-==== = 
906 jok, we now have the dIsk name so fetch track!sector,name for each file 
907 : that the dnve sends us. A track nuillber of zero means all "lles done 
908 ;========= 
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et'ror addr code seq source state.ent 

909 
OCO .. 20 Odec 910 jsr setfp jbuild a pointer to directory storage area 
OcOd a9 00 911 ida 10 jkeep a count of prograas 
OcOf Bd 02a7 912 sta prgcnt 

913 ; 
Ocl2 aO 00 914 IIE!IlUbO 1 dy HOI) jset index into storage 
Oc14 20 Oa77 915 jsr ibytb4 jget the track nUiber 
Oc17 fO Ie 916 beq gotdir jO, so all is done 
Oc19 91 fe 917 sta (ptrl,y jre.elber the track nUiber 
Oc1b c8 918 iny 
Ocic 20 Oa77 919 jsr ibytM jfetch the sector nUiber and store it 
Oclf 91 fe 920 sta (ptrl,y 
Oc21 c8 921 iny jnOM point to the nale storage 
Oc22 20 Oa77 922 lIE!Ilu65 jsr ibytb4 jfetch a byte of the filena.e 
Oc25 29 3f 923 and Ib3 jconvert to display code 
Oc27 91 fe 924 sta (ptr),y ; and store in IIeIIOry 
Oc?7 cB 925 iny 
Oc2a cO 12 926 cpy 118 
Oc2c dO f4 927 bne lIE!Ilu65 
Oc2e ee 02a7 928 inc prgcnt jupdate nUiber of prograas there 
Oc31 20 Odd5 92ft jsr nxtfil j80Ve pointer on by 18 bytes 
Oc34 4c Ocl2 930 jlp lIE!IlubO jbra 

931 
932 j 
933 jall the directory entries are In IIe80ry nOM, so set up the display 
934 i and alIOM the user to cursor around to select a fi Ie for loadIng 
935 
936 j 

Oc37 ad 02a7 9~~ 
"I gotdir Ida prgcnt jNere there any files at all .j 

Oc3a dO 24 938 bne gotdOO ; yes so let user choose 
939 

Oc3c a2 08 940 ldx 18 jerror, no prograas on the disk 
Oc3e aO 05 941 ldy 15 jdisplay thIS in a 5 line reverse box 
Oc4O a9 01 942 Ida 11 
Oc42 20 0e2d 943 Jsr dol ine 

944 
Oc45 a9 04 945 Ida t4 jUse leS5ages 4 and 5 
Oc47 20 Oe47 946 Jsr IlE!5age 
Oc4a a9 05 947 Ida IS 
Oc4c 20 Oe47 948 Jsr lesage 

949 
Oc4f 20 ffe4 950 noprog jsr getin jNalt for stop or return 
Oc52 c9 Od 951 clp 113 jNaS 1 t return to change diSKS) 
Oc54 dO 03 952 bne ncprOO jnope 
(lc56 4c Ob56 9S3 jlp IIE!IlU jredraw the IeOU and start again 

954 j 

111..59 c9 03 955 nopr(ll) clip 13 ; IfaS it stop 
OcSb dO f2 956 bne noproq jnope 
OcSd 6c fffc 957 jllp (Sfffc) jreset to clean up 

95B 
OcbO a9 00 959 gotdOO Ida HI)O jset up to display files for the first time 
Oe62 Bd 02a9 960 sta fprg j fIrst prograftl 011 the screen 
Oc65 Bd 02a8 961 sta curprg jprogram number the cursor is over 
(iC68 Bd 02aa 962 sta curlIn jcurrent line where the cursor IS 

963 
(iCbb a2 15 964 ldx 121 iPut a 3 lIne deep reverse bar at sc~een bQtt~ 
('Cod aO ((. 965 Idy 13 
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error addr code seq source stateaent 

Oc6f a9 01 966 Ida 11 jaake it wIli te 
Oc71 20 0e2d 967 jsr doline 
Oc74 a9 03 968 Ida 13 jdisplay the instructIons on it 
Oc76 20 0e47 969 jsr IlE!Sage 

970 i 
Oc79 20 Od4d 971 dsplIOO jsr dspfi 1 jdisplay as .any files as possible 
(le7c 20 ffe4 972 dspal0 jsr getin ;go get a key froa the user 
Oc7f fO fb 973 beq dspal0 
Oc81 c9 03 974 clip 13 jlttlS it stop 
Oc83 dO 03 975 bne dspa15 ; nope 
Oc85 4c Ob56 976 jllp aenu ;start over If stop was pressed 

977 ; 
Oc88 e9 11 978 dspalS clip 117 i was it cursor down 'J 

OcBa dO 22 979 bne dspll20 ; nope 
Oc8c ae 02a8 980 ldx curprg ;first check if Me would go past the end by .ovlng 
Oc8f e8 981 inx 
Oc9O e8 982 inx 
Oc91 ec 02a7 983 cpx prgent 
Oc94 bO eb 984 bes dsp.lO lit was so don't do anythIng 
Oc96 Be 02a8 985 stx curprg jstill ok 
Oc99 a~ 02aa 986 dsp.16 Idx curlin ; .ove down aline 
Oc9c ea 987 inx 
Oc9d eO Oc 988 cpx 112 iuniess we were on the last one 
Oe9f dO 07 989 bne dsp.17 ; IE areo' t so just increaent and carryon 
(leal ee 02a9 990 inc fprg ; tiE to scroll so first prog = first+2 
Oea4 ee Q2a9 991 inc fprg 
Oca7 ca 992 dex ;correct .x because it went too far 
Oca8 Be 02aa 993 dsp.17 stx curlin 
Oeab 4c Oc79 994 j lip dsptlOO ;redisplay the screen full of files 

995 ; 
Ocae e9 91 996 dspa20 clip t14S i IttlS it cursor up) 
OcbO dO 20 997 bne dsp.30 ; nope 
Ocb2 ae 02a8 998 Idx curprg jonly .ove up if Pros I IS 2 or .ore 
OcbS eO 02 999 cpx 12 
Ocb7 90 c3 1000 bcc dsplllO ,nothing to do we are on the top line 
Oe:b9 ca 1001 dex jlOve back by 2 
(leba ea 1002 dex 
Oebb Be 02a8 1003 stx curprg 
Ocbe ad 02aa 1004 Ida curlin j.ove current llne back unless we are on the top 
Oed dO 09 1005 bne dspll25 jl ts o~:, Me are not on the top lIne 
Oec3 ce 02a9 1006 dec fprg jfirst = first -2 
Oec6 ce 02a9 1007 dec fprg 
Occ9 4c Oc79 1(11)8 J lip dsplIO(l jdIsplay the new files that lOved in 
Oece ce 02aa llXi9 dspll25 dec cur lin jok to Just lOve the cursor up the SCt'eel1 

Oecf 4c Oc79 10tO J lip dspliOO 
1011 j 

Oed2 c9 Id 1012 dsplI:!,O clip 11:':1 j IttlS it cursor fOt'Ward 
Oed4 dO 14 1013 bne dspm40 inope 
Ocd6 ad 02a8 1014 Ida curprg i lftOye to the next 1 f curprg{.prgcnt and even 
Oed9 aa 1015 tax 
Ocda e8 1016 inx 
Oedb ec 02a7 1017 cpx prgcnt 
Oede fO 9c 1018 beq dspml0 jalready at the manllUlII 
(!CeO 29 01 1019 and 11$01 
Oce2 dO 98 1020 bne osplllO ;already In the secood co 1 UIl!1 

Oce4 Be 02a8 li)21 stx CUt'Pt'g istore the new POSl hon and redIsplay 
iJCe' 4c Oc 7 ; 1 (l22 J lIP dspl.i);) 
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error addr code 

Ocea c9 9d 
Ocec dO Ob 
Ocee ad 02a8 
Ocft 29 fe 
Ocf3 8d 02a8 
Ocf6 4c Oc79 

Ocf9 c9 Od 
Ocfb fO 03 
Ocfd 4c Oc7c 

Odoo a9 93 
Od02 20 ffd2 
Od05 a2 7f 
Od07 bd OadO 
OdOa 9d 0402 
OdOd ca 
OdOe eO ff 
Odl0 dO f5 

Od12 78 
Od13 ad dOll 
Odib 29 ef 
Od188d dOll 
Odlb a9 00 
Odld 8d d015 
Od20 8d 0801 
Od23 8d 08Q2 
Od2b a9 03 
Od28 20 Oaa3 
Od2b ad 02a8 
(ld2e 20 Odbc 
Od31 aO 00 
Od33 bl fe 
Od35 20 Oaa3 
Od38 c8 
Od39 bi fe 
Od3b 20 Oaa3 
Od3e 20 Cla77 
Od41 8d 0400 
Od44 20 Oa77 
Od47 8d 0401 
Od4a 4c 0402 

8june87 page 19 
O:bzap.src,s,r 

seq source s ta tE!llel1 t 

1023 
1024 dspa40 clip 1157 j was it cursor back ? 

1025 bne dsp.so jnope 
102b Ida curprg ; !lake nUllber even 
1027 and Hfe 
1028 sta curprg 
1029 jllp dsp.oo i redisplay the files 
1030 
1031 dsp.so clip 113 j was it return to load' 
1032 beq dsp.ss iYes, so go load the prograa fast 
1033 jlP dsp.lO jnope, so Just get another key 
1034 
1035 ;========================================= 
103b jgets to here lilhen the user has chosen a prograa froll the IIE!f'lU 

1037 i the llain loading code gets put into screen ra. and executed 
1038 i to load in the prograa. depending on start address, the program 
1039 jis either run or called dIrectly. 
1040 
1041 
1042 dsp.ss Ida 1147 jclear the screen 
1043 jsr chrout 
1044 Idx Iscend-sctop illOve code into the screen 
1045 dsp.s6 Ida sctop,x 
1046 sta $0402, x ; leave rooI to store start address 
1047 dex 
1048 cpx Hff 
1049 bne dsp.s6 
1050 
1051 
1052 
1053 
1054 
1055 
1050 
1057 
1058 
1059 
1060 
1061 
1062 
1063 
1064 
1065 
1066 
1067 
1068 
1069 
1070 
1071 
1072 
1073 
1074 

sei 
Ida 53265 
and 1255-16 
sta 53265 
Ida "00 
sta Sd015 
sta $0801 

sta $0802 
Ida 13 
jsr obyt64 
Ida curprg 
jsr fndprg 
Idy 1$00 
Ida (ptrl, y 
jsr obyt64 
iny 
Ida (ptri,y 
jsr obyt64 
jsr ibyt64 
sta $04(M) 

jsr ibyt64 
sta $(1401 
Jillp $0402 

;no interrupts now please 
j turn the screen off 

jturn the sprites off 

jllake thIS program dIsappear 

itell the drIve to go to the burst load 

jfind out Nhich prograM to load 

; tell burst load where to start ft'Oftl 

jtrack 

; sector 

;get the start address of this progt'atII 
j5ave it for the fast loader routine 

;ca1l the zap part of zaploader 

1075 ;-- ========= =======: 
1076 j routine to dispiay fl ies that are In lleMory on the sct"'een 
1077 
1078 
1079 

; pt'gent 
; eut'pt"g 

actual nullber o~ progt'allS In I!IellOry 

pf"'Ografl! tiulllber tMt it-Ie CUt'SOr is currentiy 00 
7-20 
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et'ror addt' code 

Od4d a2 08 
Od4f 20 Odel 
Od52 a9 00 
Od54 8d 02ab 
Od57 ad 02a9 
OdSa 8d 02ac 
OdSd 20 Odbc: 

OdbO a2 IXI 

Od62 ad 02ac 
Od65 cd 02a8 
Od68 dO 02 
Od6a a2 80 
Od6c 86 65 
Od6e aO 02 
Od70 bl fe 
Od72 05 65 
Od74 91 be: 
Od76 act Of 
Od78 91 62 
Od7a c8 
Od7b cO 12 
Od7d dO f 1 

Od7f 18 
Oda!) a5 6c 
Od82 69 14 
Od84 85 6c 
Od86 85 62 
Od88 90 04 
Od8a e6 6d 
Od8c e6 63 

(ld8e 20 Odd5 

Od91 ae 02ac 
Od94 e8 
Od95 ec 02a7 
0<198 fO 13 
Od9a 8e 02ac 
Od9d 8a 
Odge 29 01 
UdaO dO be 
Oda2 ee 02ab 
Oda5 ad 02ab 
Oda8 c9 Oc 
Odaa dO b4 
Odac 60 

Odad 8a 
'jdae 20 01 
Oobi) fi) fa 
':ldb2 a(J 12 

8june87 

seq source statetlel1t 

1080 
1081 
1082 
1083 
1084 
1085 
108b 
1087 
1088 
1089 
1090 
1091 
1092 
1093 
1094 
1095 
1096 
1097 
1098 
1099 
1100 
1101 
1102 
1103 
1104 
1105 
1106 
1107 
1108 
1109 
1110 
1111 
1112 
1113 
1114 
1115 
1116 
1117 
1118 
1119 
1120 
1121 
1122 
1123 
1124 
1125 
1126 
1127 
1128 
1129 
1130 
1131 
1132 
1133 
11 ~.4 
1135 
113b 

jcurlin 
j fPr:! 

line nUllber that the cursor is an (0-11) 

first progra. being dIsplayed an the screen 

dspfil Idx IS 

i 

jsr setptr 
Ida H(I(I 

sta IIrUin 
Ida fpr:! 
sta IIrkpr:! 
jsr fndpr:! 

dspfOO Idx 1$1)0 

1 da IIrkp r:! 
Clip curpr:! 
bne dspflO 
Idx HaO 

dspflO stx teMp 

Idy IS02 
dspf15 Ida (ptr),y 

ora teMp 

j 

sta (vptrl,y 
Ida 115 
sta (cptri,y 
iny 
cpy li8 
bne dspf15 

dc 
Ida vptr 
adc 120 
sta vptr 
sta cptr 
bcc dspf20 
inc vptr+l 
inc cptr+l 

dspf20 jsr nxtfi 1 
; 
dspf25 Idx IIr~:pt'9 

inx 
cpx prgcnt 
beq dspf50 
stx wrkprg 
txa 
and li$(;1 

bne dspfOO 
Inc wrklin 
Ida w!'~ lIn 
clip 112 
bne dspf(~) 

dspD) rts 

dspfSO txa 
and #$01 
beq dspn!) 
ldy #18 

ipoint to the first lIne 
jwnere the MenU will be displayed 
j!lle are on I ine I) nOlI 

jwnich progrdll do !lie start at 

jbuild a pointer (in ptr) to the first prograa 

jaSSUIe current prog is not the sale as the •.• 
jane the cursor is over 

jtt is the sale so dIsplay it reversed 
jte.p contains the reverse flag 
ipoint to the name and it s screen destInatIon 

jdisplay nales in lIght grey 

j IIOve screen pOInters to next coluM 

jllOve filename pointet' to the ne;!t entt'Y 

;hdve !lie finished .~, 

j yes so see If !lie have to et'ase 2nd coluM 

i 1 f program number IS even then IlIOve down a une 

j nope, we at'e on the sal!le 1 ine 
ido we have t'oom to dIsplay any more 

lYes keep dIsplaYIng the progt'allS 
;out of t'D01I\, so fInIsh 

; 1 f we .f 11"11 shed In column 2 then whats there 
; now Ion i 1 have to be erased i.no tIl e her<: now! 
,nooe, we fInIshed In column 1 
om. we have to Dian~ out the iast lIne 

7-21 

page 20 
0: Dzap. src, s, r 



·.ain. hed65xx v3.1 

error addr code 

Odb4 a9 20 
Odb6 91 be 
Odb8 88 
Odb9 dO fb 
Odbb 60 

Odbe aa 
Odbd 20 Odee 
OdeO eO 00 
Ode2 dO 01 
Ode4 60 

OdeS 20 Odd5 
OdeB ea 
Ode9 dO fa 
Odeb 60 

Odee a9 41 
Odee 85 fe 
OddO a9 10 
Odd2 85 ff 
Odd4 60 

Odd5 18 
Odd6 a5 fe 
Odd8 69 12 
Odda 85 fe 
Odde 90 02 
Odde eb ff 
OdeO 60 

Ode 1 48 
Ode2 Ba 
Ode3 48 
Ode4 Oa 
Ode5 aa 
Ode6 bo Odfb 
Ode9 85 be 
(loeb 85 62 

8June87 page 21 
O:bzap.src,s,r 

seq source statE!llent 

1137 Ida .32 
1138 dspfSS sta (vptr),y 
1139 dey 
1140 boe dspfSS 
1141 rts 
1142 
1143 j====================== 
1144 jthis routine builds a pointer to the progra. entry nUiber in .a 
1145 jthe pointer is left in (ptr) for the caller to use as an indirect 
1146 
1147 i 
1148 fndprg tax i keep a counter 
1149 jsr setfp jbUlld pointer to first entry 

iis the pointer correct now ? 1150 epx 10 
1151 bne fndpOO jnope 

ipointer done 1152 rts 
1153 
1154 
1155 
1156 
1157 
1158 
1159 
1160 
1161 
1162 
1163 
1164 
1165 
1166 
1167 
1168 
1169 
1170 
1171 
1172 
1173 
1174 
1175 
1176 
1177 
1178 
1179 
1180 
1181 
1182 
1193 
1184 
1185 

j 

fndpOO jsr nxtfil 
dex 

i 

boe fndpOO 
rts 

jadd 18 to ptr for each fiienaae entry 
; sti 11 acre to do;' 
iYes 

jbuild a pointer to the filena.e area in IeaOry 
i 
setfp Ida '<dirstr 

sta ptr 

; 

Ida ')dirstr 
sta ptr+l 
rts 

jacve ptr to the next file entry (by addIng 18) 
; 
nxtfil cIe 

Ida ptr 
ade 1118 
sta ptr 
bee nxtflXi 
inc ptr+1 

nxtfOO rts 

j========:==========================:===== 
j these are general purpose screen and llleS5age routines 
,====================:==============:===== 
; 
jthis routine sets a pointer in vptr and eptr to the sereen 
illne sent in .x 

1186 setptr pha 
1187 
1188 
11B9 
1190 
1191 
1192 
1193 

txa 
pha 
asl a 
tax 
Ida scrlln.x 
sta vptr 
sta eDtr :eolor and screen 10 oytes are the same 
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error addr code 

Oded bd Odfc 
OdfO as bd 
Odf2 18 
Odf3 69 ~ 
Odf5 as 63 
Odf7 b8 
Odf8 aa 
Odf9 b8 
Odfa f:IJ 

Odfb 0400 0428 
Odff 0450 0478 
0e03 04a0 
0e05 04c8 04fO 
0e09 051B 0540 
0e0d 05b8 
OeOf 0590 OSbB 
Oe 13 05e0 0608 
0e17 0b30 
Oe 19 0658 06B0 
Oeld ObaB 0bd0 
0e2l OMB 
0e23 0720 0748 
0e27 0770 0798 
0e2b 07eO 

0e2d as b4 
0e2f 84 b5 
0e31 20 Odel 
0e34 aO 27 
0e36 as b4 
0e38 91 62 
0e3a a9 aO 
0e3c 91 be 
0e3e 88 
0e3f 10 f5 
0e41 e8 
0e42 c6 b5 
0e44 dO eb 
0e46 bO 

0e47 Oa 
(ie48 aa 
Oe49 bd (le8"2 
Oe4c 85 fe 

Bjune87 

seq source state.ent 

1194 ida scrlin+l,x 
1195 sta vptr+1 
1196 elc 
1197 adc 1>54272 joffset to the color raa 
1198 sta cptr+1 
1199 pIa 
1200 tax 
1201 pla 
1202 rts 
1203 ; 
1204 serlin.NOrd 1024,1064,1104,1144,1184 

1205 • NOrd 1224, 12M, 1304, 1344, 1384 

1206 .NOrd 1424,1464,1504,1544,1584 

1207 

1208 

1209 
1210 

.NOrd 1624,1664,1704,1744,1784 

.NOrd 1824,1864,1904,1944,1984 

1211 j==================== 
1212 jthis routine puts reverse spaces on .y lines of the sereen 
1213 jstarting at line .x in color ,a 
1214 
1215 
1216 
1217 
1218 
1219 
1220 
1221 
1222 
1223 
1224 
1225 
1226 
1227 
1228 
1229 
1230 

j 

doline sta color 
sty tE!llp 

doliOO jsr setptr 
ldy 139 

dolil0 Ida color 
sta (cptr),y 
Ida ISaO 
sta (vptr),y 
dey 
bpI doli 10 
inx 
dec tE!llp 
bne do liCK) 
rts 

jsave the color to do 
j5ave the line count 
jbuild a pointer to the line in .x 

jstore the color 

jstore a reverse space 

ipoint .x to the next line 
i any IIOf'E! to do .) 
jyes 
jaIl done 

1231 j==================== 
1232 jcall this routine to dIsplay IlE!Ssage ,a on the screen at the 
1233 jco-ordinates that are stored WIth the iessage. The text is 
1234 jdisplayed in reverse video. 
1235 
1236 
1237 
1238 
1239 
1240 

i 
llE!Sage asl a 

tax 
Ida Isqtbl,x 
sta ptr 

i access tab le of IllE!Ssaqe addresses 

jbUlld a pOInter to the desIred IlE!Ssaqe 
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error addr code 

0e4e bd 0e83 
0e5I 85 ff 
0e53 aO 00 
0e55 b1 fe 
0e57 aa 
0e58 20 0de1 
OeSb c8 
OeSc bi fe 
OeSe 18 
0e5f OS 6c 
0e61 85 6c 
0e63 9Q 02 
0e65 e6 6d 

0e67 a5 fe 
0e69 18 
0e6a b9 02 
0e6c 85 fe 
0e6e 9Q 02 
0e70 e6 ff 
Oen aO 00 

0e74 bi fe 
0e76 f() 09 
0e7S 7!1 3f 
0e7a 09 80 
0e7c: 91 6c 
0e7e c8 
0e7f dO f3 
0eB1 bO 

0e82 0e8e Oeae 
0e86 0ed9 Of 04 
0e8a Of2f Of58 

0e8e 01 Oa 31 
0e91 35 34 31 
0e94 20 4b 41 
0e97 53 54 20 
0e9a 4c 4f 41 
0e9d 44 20 42 
OeaO 59 20 53 
Oea3 54 45 56 
Oeab 45 20 42 
Oea9 45 41 54 
(leac 53 00 
Oeae 05 v 50 
Oebl 4c 45 41 
0eb4 53 45 20 
Oeb7 5(1 55 54 
Oeba 2Q 59 4f 
Oebd 55 52 20 
OecO 50 52 4f 
Oec3 47 52 41 
Oecb 4d 20 44 
Oec9 49 53 4b 
Oecc 20 49 4e 

seq source s ta tE!tlell t 

1241 Ida IISgtbl+1,x 
1242 sta ptr+I 
1243 Idy HOO jfind out lIhich line to store the ESsage on 
1244 Ida (ptrl,y 
1245 tax 
1246 jsr setptr 
1247 iny jMake pointer absolute (only screen ptr 
1248 lda (ptrl,y i is used because color has been done alreadyl 
1249 de 
1250 ade vptr 
1251 sta vptr 
1252 bee ESaOO 
1253 inc vptr+l 
1254 i 
1255 aesaOO Ida ptr j80Ve pointer to text 50 that it points 
1256 cIe ; to the text string Ni th index y :: (I 

1257 ade 12 
1258 sta ptr 
1259 bee aesalO 
12bO inc ptr+l 
1261 Esa10 ldy HOO jok, pOInters are set up 
1202 j 

1263 ESa15 Ida (ptrl,y ;get a byte of the text 
1264 beq ESa20 iO byte terainates It 
1265 and Ib3 ; convert to reverse screen code 
1266 ora 1128 
1267 sta <vptr),y 
1268 iny 
1269 boe ESa15 
1270 ESa20 rts fall done 
1271 i 
1272 asgtbl ,NOrd IISg1,lISg2,lSg3,.sg4,lISg5,asg6 

1273 
1274 I15g1 .byt 1,10,' 1541 fast load by steve beats' ,0 

1275 asg2 .byt 5,0, 'please put your program dis~: in the 1541,0 
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er'ror addr code 

Oed 20 54 4B 
0ed2 45 20 31 
0ed5 35 34 31 
0ed8 00 
0ed9 05 00 50 
Oedc 52 4f 47 
Oedf 52 41 4d 
0ee2 53 20 4f 
0ee5 4e 20 54 
0ee8 4B 45 20 
Oeeb 44 49 53 
(Ieee 4b 20 22 
Clef 1 20 20 20 
Clef4 20 20 20 
Clef7 20 20 20 
Clefa 20 20 20 
Clefd 20 20 20 
Of 00 20 22 20 
Of 03 00 
Of 04 16 (Xl 43 
Of 07 55 52 53 
OfOa 4f 52 20 
OfOd 4b 45 59 
OflO 53 20 54 
0f13 4f 20 53 
0f16 45 4c 45 
0+19 43 54 20 
Oflc 41 4e 44 
Oflf 20 52 45 
Of22 54 55 52 
Of25 4e 20 54 
Of2fl 4f 20 4c 
Of2b 4f 41 44 
Of2e 00 
Of2f 09 01 54 
0132 4B 45 52 
Of35 45 20 41 
0138 52 45 20 
Of3b 4e 4f 20 
Of3e 50 52 4f 
Of41 47 52 41 
Of44 4d 53 20 
0+47 4f 4e 20 
Of4a 54 48 49 
Of4d 53 20 44 
Of 50 49 53 4b 
Of 53 :1) 21 21 
OfSb 21 (M) 

OfSB Ob 01 52 
iHSb 45 54 55 
(ifSe 52 4e 20 
iH61 54 4f 20 
0+64 43 48 41 
Oi67 4e 47 45 
Ofoa 20 44 49 

O-i6d 5.3 40 53 

8June87 

seq sourc e 5 ta tetlE!fl t 

1276 8593 ,byt 5,0, 'progra.s on the disk • • ' (l , .. 

1277 11594 .byt 22,0, cursor keys to select and return to load· ,0 

1278 11595 • byt 9, 1, there are no programs on th 1 5 d 1 sf:. i I I ,(I 

1279 IIsgo .byt 11,1, retut'fl to cha.llge dlS~S Qt' stop to qUIt ,(I 
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error addr code 

Of73 20 53 54 
Of76 4f SO 20 
Of79 54 4f 20 
Of7c 51 55 49 
Of7f 54 00 

Of81 55 55 54 
Of84 bel aa a4 
Of87 bel aa 
OfB9 a4 bel aa 
Of8c a4 55 5a 
Of8f a4 00 
Of91 la 90 00 
Of94 la 90 00 
Of97 ba 4Q 

Of99 00 ba 40 
Of91: 01 a9 00 
Of9f 01 a9 
Ofa1 00 Ob a4 
Ofa4 00 Ob a4 
Ofa7 00 la 
Ofa9 90 00 la 
Ofal: 90 00 bel 
Ofaf 95 54 
Ofbl ba aa a4 
Ofb4 ba aa a4 
Ofb7 ba aa 
Ofb9 a4 55 55 
Ofbc 54 00 00 
Ofbf 00 24 

Ofc1 55 55 54 
Ofl:4 bel aa a4 
Ofc7 6a aa 
Ofc9 a4 bel aa 
Ofcc a4 69 55 
Ofcf a4 69 
Ofd1 01 a4 69 
Ofd4 01 a4 69 
Ofd7 01 a4 
Ofd9 69 55 a4 
Ofdc 6a aa a4 
Ofdf 6a aa 
Ofel a4 6a aa 
Ofe4 a4 69 55 
Ofe? a4 69 
Ofe9 01 a4 69 
Ofec 01 a4 69 
Ofef 01 a4 
Off 1 69 01 a4 
Off4 69 01 a4 
Off? 69 01 
Off') a4 55 01 

8June87 

seq source stateeent 

1280 
1~1 j====================================== 
1282 jthis is the data for the sprites that aake up the title 
1283 
1284 
1285 

1286 

1~7 

l~ 

1289 

1290 

129-1 

1292 

1293 
1294 

1295 

1296 

1297 

1298 

1299 

i 
titlez .byt S55,S55,S54,S6a,Saa,Sa4,S6a,Saa 

.byt Sa4,S6a,Saa,Sa4,S55,S5a,Sa4,SOO 

.byt Sla, S9O, SOO, Sla, S90, S(M) , $ba, S40 

.byt S9O,SOO,Sla,S90,SOO,$6a,S95,S54 

.byt S6a,Saa,Sa4,S6a,Saa,Sa4,$6a,Saa 

.byt Sa4,555,S55,S54,SOO,SOO,$00,$24 

j 

titlea .oyt S55,S55,S54,S6a,$aa,Sa4,S6a,$aa 

.byt Sa4,S6a,$aa,Sa4,S69,S55,$a4,S69 

• byt SOl, Sa4, $69, SOl, Sa4, $69, SOl, Sa4 

• byt SOl, Sa4, S69, $01, Sa4, $69, SOl, Sa4 

• Oft Sa4, S55, SO I, S:'4, S(ii), $1)0, S(~), $54 
7-26 
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O:bzap.src,s,r 

error addr code seq source 5 ta tetlE!l1 t 

Offe 54 00 00 
Offf 00 54 

1302 j 

1001 55 55 54 1303 titlep .byt S55,S55,S54,SbiI,Saa,Sa4,Sba,Saa 
1004 ba aa a4 
1007 6a aa 
1009 a4 6a aa 1304 .byt Sa4,$6a,Saa,Sa4,Sb9,S55,Sa4,Sb9 
100e a4 69 55 
loof a4 69 
1011 01 a4 69 1305 .byt $Ol,Sa4,Sb9,$OI,Sa4!Sb9,~)l,Sa4 
1014 01 a4 69 
1017 01 a4 
1019 69 55 a4 1306 .byt Sb9,S55,Sa4,SbiI,Saa,Sa4,Sba,Saa 
10le ba aa a4 
101f ba aa 
1021 a4 6a aa 1307 .byt Si!4,$6a,Saa,Sa4,S69,S55,S54,S69 
1024 a4 69 55 
1027 54 69 
1029 01) 00 69 1308 • byt ~:J(l, SOO, S69, SOO, SOO, $69, SOO, ~)O 
l02e 00 00 69 

. 102f 00 00 
1031 69 00 00 1:!J)9 . byt Sb9, $00, $00, $69, SOO, ~)O, Sb9, ~)O 
10::.4 69 00 00 
1037 69 00 
1039 00 55 (I() 1310 .b~$OO,$55!$OOI$OO,$OO,$OO,$OO!k4 

103c 00 00 00 
103f 00 c4 

1311 i 
1041 00 1312 dirstr .byte I) iNhere directory entries ae stored 

1313 . end 
I) errors detected 
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sy.tlol table 
<blank> = label, (=) = sy.tlol, (+)= IUltlbly defined 

ad2061 Cl80d atnin =0080 atnout =0008 bent1S =OOOf bcnt64 =OOfc bdir 098b bdirOO 0992 bdirOS 099f bOlr!!) 09al 
bdlr20 09ab bdir25 09b6 bdir30 09bb bdir35 09ce bdir40 09d8 bdlrBO 0ge9 brstld OSda buH =0300 buf2 =0400 
buf3 =0500 buH =0600 bufS =0700 bufptr =OOOa bu.p =OOeO byte 15 =OOOe byte64 =OOfb chkin =ffc6 chrout =ffd2 
cin!S :1)004 cin64 =0040 ckout =ffe9 close =ffc3 e 1 rchn =ffcc clldlp OSae color =0064 coutiS =0008 cout64 =(w)10 
cptr =0062 cur lin =02aa curprg =02a8 deend Oa76 dden =01d2 dcntr =02ad deade 0Sa4 ddest 08dl din15 =0001 
din64 =0080 dirstr 1041 dadir 08d7 dOJIlp CI8b5 doliOO 0e31 doli 10 0e36 doline 0e2d dosee~ 08c:4 dOlI t 15 =(~:")2 

dout64 =0020 dONnOO 0839 dONn 10 0B4() dONnIS 084d dONn16 0868 d0Nn20 0873 dONn25 0889 dspfOO OdbO dspflO Od6c 
dspf1S Od70 dspf20 Od8e dspf2S Od91 dspf30 Odae dspfSO . Odad dspf55 Odb6 dspfil Od4d dsp8Ol) Oc79 dsplIIO Oc7c 
dspliS OeB8 dspllb Oc99 dspl17 (lea8 dspa20 Ocae dspa25 Occe dspl30 Ocd2 dsp840 Ocea dsp_SO Ocf9 dspl55 OdOO 
dspll56 Od07 exec =oOeo flolO (la23 flolS Oa2f flolO Oa31 flo3O Oa35 flo5O Oa4b Head Oa03 fndpOO OdcS 
fndprg Odbc fprg =02a9 fr001S 08ee frOO64 Ob39 frlO64 Ob47 frallS OSdd fraab4 Ob31 +s1S00 OaSb fs1510 Oa62 
fs6400 Oble fstblS Oa4f fstb64 Ob18 getin =ffe4 gotdOO Oc60 gotdir Oc37 gotprg OafS gs 0978 gt (j97d 
hdrs ~X)(J6 ib101S 093a ibl064 Oa82 ib201S 0946 ib2064 Oa8c ibyt1S 092f ibyt64 Oa77 j oboff =(J(i(lc jobs =(lO(lO 

JUllpC =OOdO 115 0Sd0 lpb1S 0780 lpb64 =OOfd IlE!llCIId 08ge IlenU ObSb llenulO Ob79 !IIef1u20 Ob84 1IIefIu..::'"'5 Ob86 
llenu35 ObaS lE!Ilu40 Obbb lIE!Ilu45 Obef lIeIluSO ObH lE!t1uSS Otlfd llenubO Oc12 lIeIlu65 Oe22 IIeSa(K) Oe67 lle5al0 (le72 

IlE!salS 0e74 1Ie5a2I) 0e81 lesage 0e47 1591 0e8e 1592 Oeae 11593 0ed9 1594 Of 1)4 IISg5 Of2f !llSg6 Of58 
IISgtbl 0e82 noprOO OeS9 noprog Oc4f nxtfOO OdeO nxtfi 1 OddS ob101S 0906 001064 Oaae ob2015 0915 002064 Oaba 
ob301S 0918 obyt1S O8fb obytb4 Oaa3 open =HcO pb15 =1800 pb64 =ddOO postbl OtiS!) prqcnt ~)2a7 ptr =OOfe 
ptr2 =OO6a read =0080 rfblok 0957 mblOO 098a mblok 0961 seend Ob4f serl in Odfb set(w) Oaoa set10 Oae3 
sctop OadO secseK ~8 seek =t)()bO setfp !)dcc setHs =ffba setnatl =ffbd setptr Odel snexOO 1)9f9 sne~(t Octec 

sysprg OblS tellp =0065 titlea Ofe1 titlep 1001 ti tlez Of81 vartab =002d vptr ~)(lbc MrIte ~)i)90 Mrk 1 in =02ab 
Mrkoff ~)(Xld Mrkp r9 ~)2ac wverfy =OOaO 
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cross reference 
<I> :: definition, <:$> = write, <blank> :: read ) 

ad20bl 090d loot 
atnln =0080 594 
atnout =t))(J8 11t 
bcnt15 =t)OOf 8bI 468$ 473$ 
bcnt64 =OOfc 2Bt 
bdir 098b 264 4291 
bdirOO 0992 4331 
bdirOS 099f 438 4411 
bdirl0 09al 4421 44b 
bdir20 09ab 451t 484 
bdir25 09b6 453 4571 
bdir30 09bb 4594 480 
bdir35 09ce 4701 474 
bdir40 09d8 466 4761 
bdir80 0ge9 455 462 48M 
brstld OBda 237 270. 
bufl =0300 TT,A 399 405 407 498 521 523 
buf2 =0400 741 386$ 387$ 
bun =0500 75t 121 123 193 228 'Z29 230 257 264 270 308 351 4(;0$ 401$ 

431 433 435 443 451 472 486 5(14 515 517 519 520 ";''''' "_'-I.. 524 
541 544 552 

buf4 =t)600 761 
buf5 =0700 nt 90 
bufptr =OOOa B2t 442 461 4b4 471 48-3 495$ 499$ 534 537 543 550 

b~ =()OC() 694 
byte15 =(lOOe 851 302$ 318$ 346$ 361$ 372 568$ 575$ 
byte64 =tXlfb 27t 614$ 0.35$ 642 65-3$ 664$ 747$ 756$ 761 
chUn =ffc6 1St 
chroot =ffd2 194 138 145 185 187 805 1043 
cin15 =0004 5711 280 289 314 325 357 364 

cin64 =0040 94 751 
ckout =ffc9 1M 134 183 
close =ffc3 231 
clrchn =ffcc 17. 150 188 
clKllp (l8ac 2.t."'8lI 230 
color =t)064 34t 1216$ 1220 
coutl5 =0008 581 212 579 585 
c:out64 =tXIIO 10. 624 632 668 676 774 783 
cptr =1X162 3::-.4 1103$ 1112$ 1115$ 1193$ 1i98$ 1221$ 
cur lIn =t)2aa 4.3# 962$ 986 993$ 1004 1009$ 
c:urprg =t)2a8 411 961$ 980 985$ 998 1003$ 1014 1021$ 1026 1028$ 1061 1094 
dcend Oa76 59511 596 
dclen =1)1d2 126 128 596t 
dcntr =t)2ad 46* 127$ 129$ 165 168$ 170 172$ 
dcode 08a4 116 118 2111 228 229 2~.O 257 264 270 308 351 40(i~ 4;:,1$ :'17'; 

't.:, 1 

433 435 443 451 472 486 504 515 517 519 5-;(1 C"""""1 524 541 J'::''::' 

544 552 596 
ddest (l8al 122$ 124$ 11:."'"1 

,J.::. 154$ 156$ 193 .. 

din15 =1Xl(11 551 
din64 =0080 7. 779 786 
dlrstr 1041 1162 1164 1312. 
dodlr 08d7 235 264t 
dOJIIIO (l8b5 Z29 232. 
dol 11:11_1 ':'e3i 1218# 1228 
rjOlll() l)e::'.o 120t 1225 
GO Ilne (Je2d 810 815 ;m 90/ 12164 
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cross reference 
( <I) = definition, <$> = write, <blank.> = read) 

dosee~ 08c4 23.3 2481 
dout15 =0002 5b4 212 283 7!12 320 328 '577 585 

dout64 =0020 81 bOb 676 
downO!) 0839 1331 169 173 
downlO 084Q 1371 141 
down15 084d 1444 148 
down 16 0868 155 1581 
down20 0873 162 1651 
down25 0889 171 182t 
dspfOO Od60 1092t 1126 1130 
dspflO Od6c 1095 10971 
dspf15 Od70 10m 1106 
dspf20 Od8e 1113 11171 
dspf25 Od91 11191 
dspf30 Odae 11311 1135 
dspf50 Odad 1122 11331 
dspf55 Odb6 11381 1140 
dspfil Od4d 971 10841 
dspllOl) (le79 9711 994 1008 1010 1022 107!1 
dsplllO Or:7e 9721 973 984 1000 1018 1020 1033 

dspll15 OcBS 975 9781 
dspll16 Oc99 98M 
dspll17 (lea8 989 9931 
dsp.zo Ocae 979 9961 
dspll25 Oeec 1005 10091 
dspll30 Oed2 997 10121 
dsplt40 Ocea 1013 10241 
dspll50 Ocf9 1025 10311 
dsp.ss OdOO 1032 10421 
dspll56 Od07 10451 1049 
exee ::()Qe(I 711 
floto Oal3 5321 554 
flol5 Oalf 535 5391 
flo20 Oa31 528 54(11 
flo3O Oa35 5431 547 
flo51) Oa4b 551 5591 
flead Oa03 270 5151 
fndp(A) Odc5 1151 i1541 USb 
fndprg Odbc 1062 1090 11481 
fprg =02a9o 421 9bO$ 990$ 991$ 1006$ 1 (M)7$ 1088 
frOO15 OSee 2871 290 
frOO64 Ob39 Tnt 780 
frl064 Ob47 7851 787 
frall15 08dd 279# 281 308 351 
frat1b4 0031 619 659 77~" 
fsl5!)!) Oa56 5741 588 
+51510 Oa62 576 5791 
f564(N) Oble 7491 752 757 
fstb15 Oa4f 541 544 568t 
fstb64 Obl8 700 706 7441 
getln =ffe4 191 950 9"''' I£.. 

gotd(K) OebO 938 9591 
gotdir Oc37 91b 937t 
gotprg Oaf8 702 7241 

gs 0978 401$ 4051 
gt 097d 400$ 4071 
hOt'S =(ii)(ib 621 82 83 84 8" ,I 80 249$ 251$ 4<:It$ 4(;8$ 
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cross reference 
(I) :: definition, ($) = wri te, <blank> :: read ) 

ibl015 093a 3551 358 3M 
ibl0b4 Oa82 6231 636 
ib2015 0946 3631 3b5 
ib2064 Oa8c 6281 6'l!1 
ibyt15 092f 228 3451 515 517 
ibytb4 Oa77 6131 B65 876 884 897 915 919 m 1069 1071 
j oboff =0001: 83t 389$ 393 396$ 402 410 496 500 

Jobs =«M)Q 611 253$ 255 412$ SOl 
jUllpc =OOdO 701 
li5 OSdO 2SSI 2S6 
Ipb15 0780 921 458$ 459 476 479$ 
Ipbb4 =(I0fd 29t 
taetlClid 08ge 137 1921 
.enu Ob56 189 8001 953 976 
lIeflulO Ob79 820t 824 
.enu20 Ob84 82b1 
.enu25 Ob86 8274 830 
EIlu35 Oba5 8441 847 
.enu40 Obbb 863i 871 878 
lIE!Ou45 Obcf 867 B741 
lIefIu50 Obf4 886 8921 
EIlu55 Obfd 8971 903 
lIefIu60 Oc12 9144 930 
EIlu65 01:22 9221 927 
!leSaOO 0e67 1252 12551 
!leSal0 0e72 1259 12611 
.esa15 0e74 12631 1269 
tleSa2(l 0e81 12b4 12701 
!leSage 0e47 856 870 880 946 948 969 1237tt 
1591 0e8e 1272 12741 
.592 Oeae 1272 12751 
1593 Oed9 1272 127b1 
1594 Of 04 1272 1277t 
1595 Of2f 1272 12781 
1596 Of58 1272 12794 
I15gtbl Oe82 1239 1241 12721 
noprOO Oc59 952 9551 
noprog (1I:4f 950t 956 
nxtfOO (ideO 1175 1177t 
n:{tfi 1 (ldd5 929 1117 1154 11711 
obl015 0906 3121 315 331 
ob1064 Oaae ~ .. 679 
ob2015 0915 319 3211 
002(164 Oaba 665 6b8t 
ob3015 0918 3231 326 
obyt15 08fb '=~ 

i.,J! 3024 435 443 472 486 1:'"",., 
..J~~ 524 

ooyt64 Oaa3 6531 864 875 883 890 1060 1065 1(168 
open =HcO m 114 
pb15 =1800 544 211 213$ 278 284$ 287 293$ 312 321$ ~..,'t 329$ 7t:1:' 303 C, .~ 

• ~I.{,..~I ~'J,J 
, .... 

578$ 580$ 586$ 
pb64 =ddO(l 6i 623 625$ 631 6.33$ 66' 667$ 66~ 677$ 749 ..,.~..,. 775$ jii 784$ ._' , , 

785 
Dostbl Ob50 798t 844 
or'gent =02a7 40# 912$ 928$ 937 98.3 1017 1121 
ptt' =(~He ))1 117$ 119$ 144 159 161$ 163$ 917$ 920$ 924$ 1064 1('07 1090 1103$ 

1165$ 1172 1174$ 1176$ 1240$ 1242$ 1244 1248 ! ·'"'\.C"C 
l..;..J,J 1258$ 1260$ 1263 

ptr: ~_M)t·a 31!1 
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cross reference 
<I) " defim tiOl'l, <$> :: write, <blank> = read ) 

read =OO8Q b4I 411 
rfbiok 0CI57 3861 431 519 
mblOO 09Ba 409 4131 
robiok 0961 3931 504 
seend Ob4f 7911 1044 
serlin Odfb 1191 1194 12041 
setOO Oada 7001 716 718 
set!O Oae3 7061 710 
setop OadO 6951 700 70b 1044 1045 
secsek =OOb8 68t 
seek =OObO 671 68 252 
setfp Odec 910 1149 11621 
set 1 fs =ffba 20t 111 
setnaJI =ffbd 21t 113 
setptr Odel 993 1085 11861 1218 1246 
snexOO O9f9 SOli 502 
snext 09ec 433 451 4941 520 552 
sysprg ObIS 730 733 7381 
tetlp =0065 351 1097$ 1100 1217$ 1227$ 
ti tiea Ofc1 12944 
titlep 1001 13031 
titlez Of81 820 12851 
vartab =002d 3M 696$ 698$ 707$ 714 715$ 717$ 
vptr =OO6c 321 900$ 1101$ 1109 1111$ 1114$ 1138$ 1192$ 1195$ 1223$ 1250 1251$ 1253$ 1207$ 

write =0090 651 
wrU in =02ab WI 1087$ 1127$ 1128 
wrkoff =OOOd 841 394$ 398 
wrkprg =02ac 451 1089$ 1093 1119 1123$ 
lilVerf y =OOaO 6bt 
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C~R 8 64 Fast Load 13 

Hardware: C64 with a 1541, 1571 or a 1581 

1) 2-3x speed up 
2) User interface supports al I units 
3) Loads to any address between SOlDO - Sfeff 

Normal LOAD time Fast Load 13 LOAD 
for 112 blocks time for 112 blocks 

1 min 17 sec 1541: 26 sec 
1571: 26 sec 
1581: 39 sec 

Known bugs: If a 1581 is unit 8 and a 1541 or 1571 is 
unit 9, an attempt to load from unit 9 wil I 
cause the program to crash. 

Fast load 13 includes 2 fast load routines. One that works with the 
screen on (fast) and one that works with the screen off (extra-fast). 
Some code gets downloaded to the drive. This allows us to work with 
the drive's job queue directly and to use our own serial handshake. 

Once al I the routines are in place, the fast routine is used to 
send the list of program files from the drive to the c64. The user then 
selects the file he wants to load. On the 1541 and 1571, the screen 
will blank as the extra-fast routine is used to fetch the user's file. 

On the 1581, the screen doesn't blank. Instead the fast routine 
is used to fetch the file. The extra-fast routine won't work. The 1581 
runs at 2 mHz instead of 1 mHz like the 1541 and 1571. Because of this, 
the extra-fast routine does not work with the 1581. 

The 1581 has other differences which make patches to the code 
necessary: 

1) Header, directory and BAM on track 40, not 18 
2) Job queue and job parameters in new location 
3) Job return codes slightly different 
4) Serial port at $4001 instead of SlcOa 
5) Zero page usage different 
6) Only fast routine can be used, extra-fast won't work 

The program determines which drive is in use. If it is the 1581, the 
program modifies itself to account for the differences shown above. 

The smal I section of code that does the actual loading is moved up 
to Sff45 and run. It is put here so it is not overwritten by the load. 
BASIC programs finish with a bit of code in the cassette buffer. 
None-BASIC programs get finished with a bit of code in zero-page. 
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error aodr code 

=ddOO 
=(M)80 

::(M)20 

=0040 
=0010 
=0008 

:ffc6 
=Hc9 
=Hcc 
=He4 
=Hd2 
=ffba 
=ffbd 
=ffcO 
=ffc3 

=(MHb 
=(lOfc 
=OOfd 
=(lOfe 
::(J06a 
=OO6C 

=i)1)62 
=iX164 
=i~)65 

=002d 

:J.)2a7 
:J.)2a8 
=i)2a9 
=i)2aa 
=i)2ab 
=02ac 
=i)2ad 
=i)2af 
=i)2bO 
=H45 
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seq source statetlE!flt 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

;these are declarations for 
;constants and variables that 
;will be used within the 
ic64 during progra. runs 

Ob64 =$ddOO 
din64 =$00 
dout64 =$20 
cin64 =$41) 

cout64 =$10 
atnout =$08 

j 

j kernal routines 
j 

chldn =$Hc6 
dout =Sffc9 
clrchn =$Hcc 
getin =SHe4 
chroot =$ffd2 
setlfs =$ffba 
setnall =$ffbd 
open =$ffcO 
close =Sffc3 

jport containing serIal i/o bIts 
jdata In 
jdata out 
jclocK in 
jclock out 
jatn output (not used) 

; 1Ia~:e fi Ie Input 
jaake file output 
jclear channels 
iget a character frOi channel 
iprint a character to channel 
jset logical file nuMber and devIce 
i set file naae for open 
jopen a file 
jclose a file 

26 ; 
27 izero page variables 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
4S 
46 
47 
48 
49 
50 
51 
52 
53 

byte64 =$fb 
bcntM :$fc 
Ipb64 =$fd 
ptr =$fe 
ptr2 ~ 
vptr =$be 

j 

cptr =$62 
color =Sb4 
tesp =S05 
vartab =$2d 
j 

jineoaing or outgoing byte during fast i/o 
;counter for bytes to send or receive 
jCOPY of last state of the port for burst load 
jpointer for data fetches or stores 
jwork pointer (in fae 12) 
jpointer to screen 

jpOlnter to color (in fae 11) 
jcurrent color 
jteaporary varIable 
jend of prograll pointer 

jnon zero page variables 
i 
prgent =SQ2a7 
curprg =SQ2a8 
fprg =SQ2a9 
cur lin =$()2aa 
wrk lin =SQ2ab 
wrkprg =$()2ae 
dcntr =SQ2ad 
drtype =SQ2af 
uni tno =SQ2bO 
bzcode =$ff45 

jnUlber of pga5 on disk 
jcurrent prograll cursor is on 
iist progral on screen 
jcurrent IIeIlU line cursor is on 
jUsed during 
j filena.e dlsplay 
jcounter for bytes downloaded to disk 
jdrive type 

; IIIeIOry where loader code will go 

~ j===================: 
55 jthese are the declaratIons 
56 j for constants and varbs 
57 jused within the 1~1 drive 
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error addr code 

=1800 
=0001 
=(1002 
=0004 
=O()08 
=0080 

=(1000 
=(1006 

=0080 

8June87 

seq source statetlel1t 

58 ,during progrilll runs 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 

, 
pblS =$1800 
din1S =$01 
dootlS =$02 
cin15 =$04 

coottS =$08 
atnin =$80 

jobs =$00 
hdrs =$06 

read =$80 

iport containing serial i/o bits 
jdata in line 
jdata out line 
,clock In lIne 
,clock oot line 
,atn input (not used) 

jJob queue for the controller 
jargUllents for each job (only first 4 are used) 

j these are the codes for each job to be perfortled 
=OObO 73 seek =SbO 

~)300 

~)4(K) 

=05IXl 
=0600 
~)7()I.) 

=0010 
=OOQf 

~)(l()a 

=OOOb 
~)OOc 

~)780 

0780 ~)781 

~)B01 

08(;1 Oll t)8 Oa 
()8U4 (p) ge 32 
(;8<) 7 3~) .36 :,1 
1)80a i)(J 00 00 

74 
75 
76 
77 
78 
79 

i 
buff 
buf2 
buf3 
buf4 
buf5 

=$0300 
=$0400 
=$0500 
=$0600 
=$0700 

iaddresses of each buffer in disk ralft 
jfirst 2 buffers are used for data 
ithis is where the static code lives 
; - It 1 s down 1 oaded to her-e 
jthis buffer IS for yariables 

80 i 
81 i zero page storage used by the disk routines, 
82 jUses hdrs associated wIth buffers 3 through 5 
B3 ,because these are never used by the controller 
84 
85 
86 
87 
88 
89 

i 
bufptr =$10 
joboff =$Of 
NrkoH =$Oa 
bytelS =SOb 
bcnt15 =SOc 

;pointer to current active buffer 
,index to current active job 

,preVIOUS active job 
,current Input/output byte 

($12 on 15811 
($13 on 1581) 

icounterfor mul tiple byte i/o ($14 on 1581) 
90 , 
91 inon zero-page storage 
92 ifor the dIsk routInes 
93 
94 
95 
96 
97 

98 
9'1 

100 
101 
102 
103 
104 
105 
106 
107 
108 

*=buf5+$80 ,Just use the upper half ot buffer 5 

Ipb15 *=++1 i copy of last port value dut'lng Durst load 

j== --

, ThIS section of cOde downloads fast 1/0 t'1Jl.Jtines to 
,butter' 5 In the drIve. The fast 1/0 routInes at'e tnen 
jused for all othel' code transfers between the dn .. e and 
;c64. 
;==::-==::: -----------:==:;;=--===---== 

*=$OBOI (c64 BASIC stat't addr-ess i 

109 ; thIS data forllS a baSIC lIne 10 that says sfs2i)61 
110 
111 . byte SOb, $08, $Oa. 0, $ge, 2061 .0,0, ,) 
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error addr code seq source stateeent 

112 ; 
000d 113 ad2061 
OOOda908 114 lda IS 
OSOf Bd 021>0 115 sta unitno jset up for open 
0812 dO 15 116 bne opener jand bra 
0814 117 reopen 
0814 a9 Of 11B lda 115 
0816 20 Hc3 119 jsr close 
0819 20 Hcr: 120 jsr clrchn 
081c ee 02b0 121 inc uni tno 
081f ad 02bO 122 Ida unitno 
0822c9Oc 123 ClIP 112 
0824 dO 03 124 bne opener 
0826 be fffc 125 jllP (SHfc) 
0829 126 opener 
0829 a9 Of 127 Ida 115 jopen 15,B,15 
082b aB 128 tay 
082c ae 02b1) 129 Idx unitno 
082f 20 Hba 130 jsr setlfs 
0832 119 00 131 Ida 1$00 

0834 20 ffbd 132 jsr setna. 
0837 20 ffeO 133 jsr open 
08!.a bl) dB 134 bcs reopen ; on error, try again 

135 
08:< a9 95 136 Ida t(dcode jbuild a pOInter to the dis~ code 
08.3e 85 fe 137 sta ptr 
0840 a9 09 138 Ida I)dcode 
0842 85 ff 139 sta ptr+l 

140 
0844 a9 00 141 Ida l(buf3 ;build address of dest lnto 
084b Bd 0Be3 142 sta ddest ;~rite coaaand. 
0849 a9 05 143 Ida t)buf3 
084b Bd 08e4 144 sta ddest+1 

145 
084e a9 d2 146 Ida It(dclen ;counter for length of dISk code 
0850 8d Q2ad 147 sta dcntr 
0853 a9 01 14B Ida l)dc1en 
0855 8d 02ae .. .., sta dcntr+l lot7 

0858 a2 Of 150 Idx liS 
085a 20 He9 151 Jsr ckoot iget drive type by uSIng 
085d bl) b5 152 bcs reopen jlllefl-read at SeSc6 in drive 
Oasf a2 (16 15.3 ldx 1$(16 
0861 20 08f2 154 jsr dOlleftlC jThlS is part of 
0864 bO ae 155 bcs reopen jpOMer on I5g In 1541 and 1571 
0866 20 Hcc 156 jsr clrchn 
0869 a2 Of 157 Idx 115 j 1541=4 
08bb 20 ffe6 158 jsr chhn ;1571=7 
086e 20 ffe4 159 jsr getin ; 1581=$H 
0871 48 160 pha 
0872 20 Hcc 161 jsr clrchn 
087S 68 162 pIa 
0876 8d 02af 163 sta drtype 
0879 c9 H 164 clip Uff 
087b dO 05 16.5 bne nol581 

166 
167 
168 ; NOTE: The h xl q rout lne 1I\d~:es 
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error addr code 

087d 20 0902 
O88Oa938 
0882 Bd lOOa 
08B5 Bel 1041 

oeas a2 Of 
088a 20 ffc9 
088d a2 00 
08Bf 20 08f2 
0892 aO 00 
0894 bl fe 
0896 20 ffd2 
0899 c8 
Oa9a cO 20 
089c dO f6 

08ge 20 ffcc 
O8al 18 
08a2 ad 08e3 
0Ba5 69 20 
08a7 Bd 08e3 
OBaa 90 03 
OBac ee 08e4 

OBaf 18 
0Sb0 a5 fe 
I)Sb2 69 20 
08b4 85 fe 
0Sb6 90 02 
(lSb8 e6 ff 

OSba ad 02ad 
OSbd 38 
OSbe e9 20 
08c0 8d 02ad 
08c3 bO c3 
(l8c5 ad (l2ae 
08c8 fO 06 
08c:a ce 02ae 
08cd 4c 0888 

seq source s ta tetlE!!1 t 

169 jthe neceesary patches to the 
170 jdrive code so it will Mark 
171 jwith the 1581. 
172 
173 
174 
175 
176 
177 
178 

jsr fix19 
lda "38 

n01581 sta dnlSsg 
sta dnlSg2 

179 j 

180 ;this is the lain loop to download 
181 jcode in 32 byte sections 
182 
183 dDMn()l) idx 115 jlake channel 15 output 
184 jsr ckout 
185 ldx tsOO jsend ca.aand to disk 
186 jsr dOEW: 
187 Idy 1$01) inow send 32 bytes of disk code 
188 dDMn15 lda (ptr),y 
189 jsr chrout 
190 iny 
191 cpy 132 
192 bne dDMn15 
193 
194 jsr clrchn 
195 cic 
196 ida ddest jlOve the destination pOInter up 32 bytes 
197 
198 
199 
200 
201 

adc 132 
sta ddest 
bce down16 
inc ddest+1 

202 down16 ele 
203 Ida ptr 
204 adc 132 
205 sta ptr 
206 bce dDMn20 
207 inc ptr+l 
208 i 
209 down20 Ida dcntr 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 

sec 
sbc 132 
sta dcntr 
bcs dDMnOO 
Ida dcntr+1 
beq dDMn25 
dec dcntr+1 
JIIIp dDMnOO 

i :::--:;;:-===-==== 

jlOve pOlnter to the source data up 32 bytes 

jcheck if we have downloaded all data 

jstill lOre data to send 
; chec~: the h 1 byte 
jaIl data has been sent 

221 j gets to here when all code has been dQllll110aded I 
222 jstart the disk code running with a ~-e command 
223 jglVe It hIM' to Install Itself before using. 
224 ;---:::-=-===============-
225 
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en'or addr code 

OOdO a2 Of 
00d2 20 ffc9 
00d5 a2 Oe 
00d7 20 08f2 
OOda 20 ffcc 
OOdd ok Oc. 79 

08e0 4d 2d 57 
08e3 0500 
08e5 20 

08e6 4d 2d 52 
08e9 c6 e5 
08eb 01 

OSee 4d 2d 45 
(l8ef eM) 05 00 

08f2 aO 06 
OSf4 bd 08eO 
08f7 20 ffd2 
08fa bO 05 
08fc e8 
(lafd 88 
(Jafe dO f4 
09()1) 1B 
0901 bO 

0902 aO Ob 
0904 Be 09bB 
0907 Be Oa72 
090a c8 
()9()b Be 09bc 
090e Be Oabd 

0911 aO 02 
0913 Be (19cO 
0916 Be (19c2 
(1919 Be Oa7a 
(191 c Be Oaeb 

(191f aO 12 
0921 Be OaSS 
(l924 Be OaSe 

0927 aO 13 
0929 Be 09ed 
(192c Be OaO 1 
092f Be Oa23 
0932 Be Oa36 

Bjune87 

seq 

226 
227 
22B 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 

source statetlef1t 

doI«125 Idx 115 
jsr CKout 
Idx HOc 
jsr dOllellC 
jsr clrchn 
j~ EnU 

j 

IINCIId • byte IHf 

ddest ,lIIOrd buf3 
.byte 32 

; 

jldKe channel 15 output 

i this lIIi 11 leave doutb4 and cout64 = 0 
jail ready to go so print the EnU 

jca.aand to do a IeIOry IIIrite 
jvarlabIe, lIIhere to IIIrlte to 
jconstant, nuRber of bytes to be IIIritten 

I18red .byte '.-r' jCOMand to do a IeIOry IIIrite (x=bl 
.byte 198,229 ; (5eSc61 
.byte 1 jccostant 

i 
lelexe .byte 'Ire' 

.byte 0,5,0 

i 
dOIIeIIC Idy ISOb 
nx8eIC Ida 8elCid,x 

jsr chrout 
bcs dcoetIC 
inx 
dey 

jcoeaand to do a IeIOry execute 
jat $0500 

(x=c) 

251 bne n XIlE!tlC jnope, not yet 
252 cIc 
253 dcoetIC rts 
254 
255 
256 
257 
258 patches for 1581 versIon 
259 
260 
261 
262 
263 
264 
265 
266 
267 
26B 
269 
270 
271 
272 
273 
274 
275 
276 
277 
27B 
279 
2BO 
281 
2B2 

j 

flX19 Idy ISOb jadjust headers 
sty hl+1 jaddress for 1581, 
sty h4+1 
iny 
sty h2+1 
sty h3+1 

Idy 1~)2 jadJust Job 
sty H+l jQueue 
sty j2+1 ilocatlon, 
sty j3+1 ;for 1581 
sty J4+1 

Idy 1$12 iadJUst 
sty 1111+1 izero-page 
sty 1112+1 i1ocations, 

ldy 1$13 jaoJust 
sty bl+l jmore z-page 
sty b2+1 ;locatloos. 
sty b3+1 
sty b4+1 
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ef'rof' addt' code 

0935 Be Oa46 

0938 aO 14 
093a Be Oabe 
093d Be Oac6 

0940 a9 4c 
0942 8d Ob40 
0945 20 ObbB 

0948 a2 2b 
094a bd Ob7f 
094<1 9d Oc28 
0950 ca 
0951 10 f7 

0953 a9 28 
0955 8d 09b6 
0958 8d Oa7d 
09Sba904 
095d 8d Oa91 
0960 a9 14 
0962 8d Oa99 

BjuneB7 

seq source statetleflt 

283 sty b5+1 
2B4 
2BS Idy "14 jand IIOre, 
2Bb sty c1+1 
287 sty c2+1 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
30b 

Ida 'f4c jSuOstitute 
sta fstb15 j obyt15 for 
jsr fixd81 j fstb15, 

Idx "2b jreplace 
nxlCod lda ibytb4,x ; fstb64 code 

sta fstb64,x i wlth 
dex ibyt64 code, 
bpl nxlCod 

lda t4() j fix track 
sta doseek+l jfor 
sta bdir+1 jdir/baa 
Ida" jand 
sta bdirfJ5+1 jlocation 
Ida 120 jof 
sta bdirl5+1 jheader 

0965 a9 01 307 Ida lSOl ; fix cia addr 
0%7 a2 01 308 Idx "01 i10 
0969 20 0970 309 jsr fixcia 
09bc a9 40 310 Ida "40 ifix 
09be a2 02 311 Idx 1$02 jhi and done I 

0970 9d 0995 
0973 9d 099a 
0976 9d 09ce 
0979 9d 09d9 
097c 9d 09dd 
097 f 9d 09eB 
0982 9d 09f7 
0985 9d Oa06 
0988 9d Oa09 
098b 9d Oa14 
09Be 9d Oa.c"b 
(1991 9d Oa37 
0994 6l) 

312 
313 
314 
315 
316 
317 
318 
319 
320 
321 

.,.".,. 

.jt..j 

324 
325 
326 
327 

j 
fixcia sta p1,x 

sta p2,x 
sta p3,x 
sta p4,x 
sta p5,x 
sta p6,x 
sta p7,x 
sta p8,x 
sta p9,x 
sta p10,x 
sta p11,:i 
sta p12,x 
rts 

j - = = ----
328 ; This is the code that gets downloaded to the dtTJe. 
329 ;r t contalns two fast transfer routlnes for the 15:d. 
3.30 
331 
332 

3.34 

, I/O t'ootine !H worf..s WI th the sct'een ana lnterrupts 
j tUt'ned on. Th 15 1 s used fOt' send 1119 CMlMnaS to the 
;dnve and t'etumln9 ert'Ot'S to the 64. I/O routlne 12 
; IS a faster handshake that wor/::s WI tn the SCt'een 

335 ; turned off. If the dnve 15 a 1581, I/O t'OlltIne lt2 
336 ; 1 s not used i Instead llessy code pa tches aN:! Made so 
337 ;that IJfIly the !i1 style handsha~e 15 used. 
:'"38 
3:'9 &lJ~: If Uf11t 8 l~ :581 and U!1Jt " 15 a 1541, 
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error addr code 

om 
0995 ad 1800 
om 'l!1 f5 
O99a 8d 1800 

O99d 20 0S8b 
oqaO 20 0511 
09a3 4c 050B 

oqab c9 01 
oqa8 fO Ob 
09aa c9 02 
oqac fO 1a 
09ae c9 03 
09bO fO 19 
09b2 b8 
09b3 b8 
09b4 60 

09b5 a9 12 
09b7 85 06 
09b9 a9 00 
09bb 85 07 

8June87 

seq sourc e s tao tetlE!ll t 

340 a load frail unit 9 will cause patched i/o 
341 routines to be used and the prograa will crash I 
342 
343 i The jsr COMands use a COIIputed address so that this 
344 ,code can be assettlled with the aain 64 code but will have 
34S ,the correct address when the code is in the disk buffers. 
~ i=-====================================== 
347 
348 
349 
350 
351 
352 
353 

p1 
dcode Ida pb1S 

and tsff-dout15-cout15 iclear clock and data lines 
p2 sta pb15 

~ j============================= 
355 jthis is the aain loop for the drive code. 
356 iit waits for the 64 to send a ca.aand 
357 ibyte and then calls the correct routine. 
358, 
359 i cOMand bytes are: 
3b(l 

361 
362 
363 
3M 
365 
3bb 
367 
3b8 
369 
370 
371 
372 
3T3 
374 
375 
376 
on., 
oJ/ ! 

378 
379 
380 
381 
382 
283 
384 
385 
386 
387 
::!.sS 
389 
390 
391 

i 
;0 qui t and return control to the dos 
i 1 
;2 
;3 

do a seek and return the status to the 64 
do the directory search and send routine 
do the burst load frail a given start 

track and sector 

cldip jsr ibytl5-dcode+buf3 
jsr dOJIp-dcode+buf3 
jlP cld Ip-dcode+buf3 

i'Jet a ca.aand froa the 64 
jcall the correct routine 
,and get another COMMand. 

i 
dojllll clIP Ii 

beq doseek 
clIP 12 
beq dodir 
ClIP 13 
beQ brstld 
pIa 
pIa 
rts 

;does the b4 want to do a see~: on the disk~
iYes 
i IS this a directory cOMand) 
iYes 
;is it a burst load cORIand;-
iYes 
ino, any other value returns to dos 
;by scrapping return address to clMllp 
jand returning to caller of this code 

;thlS code Just does a seek on directory 
jand returns the error code to the 64. 
jUsed to chec~: for a dISk is in the drIve 
;===--== 
; 
dosee~ lda lH8 
hl sta hdrs 

Ida to 
h2 sta hdrs+l 

; set up track and sectOt' for the seek 

09bd a9 bO 392 Ida ltsee~: 

09bf 85 eW) 393 j 1 sta Jobs 
394 

09c1 395 j2 
(!9c 1 a5 00 .396 115 loa Jobs 

8-8 

pa'Je 7 

O:fast3.src,s,r 



.lIIaln, hcd65xx v3,1 

e"ror addr code 

09c3 30 ir: 
09r:5 4c 0557 

09cB 4c 05e7 

09cb 4c 065f 

(Rce 
O9ce ad 1BOO 
O9d1 a8 
09d2 29 04 
09d4 fO fB 
O9d6 98 
O9d7 09 02 
09d9 Bd IBOO 
09dc 78 

09dd 
O9dd ad 1800 
0geO a8 
0gel 29 04 
CRe3 dO fB 
(Re5 98 
09e6 29 fd 
CReB 8d 1800 
1)9eb 60 

0gec 
09er: 85 (it! 

(l9ee 8a 
0ge" 4B 
09+0 98 
,:Rfi 4B 
,}i"2 a2 ns 

BjuneB7 

seq source statetlel1t 

397 blli 115 jwait for the see~ to hmsh 
39B jllp obytl5-dcode+buf3 ; and send status to the 64 
399 
400 
401 j============= 
402 jcall the directory routine wIth a ju.p 
403 
404 
405 
406 

j 

dodir jllp bdir-dcode+buf3 

407 j======================== 
408 jcall the burst load routine wIth a jUllp 

409 
410 
411 
412 
413 

brst Id jllp fload-dcode+buf3 

414 This is the frue handshake that starts transfer 
415 jof 8 bits in any direction. It is called by the 
416 jinput and output routines to put the b4 and 1541 
417 icede in synch for a faster handshake on bits 
418 
419 
420 
421 
422 

p3 
frall15 ida pbl5 

tay 
j wal t for c 1 kin = 1 (64 is ready fOt' the byte) 
jsave the port value for later 

j64 ISO t ready yet 
423 
424 
425 
426 
427 
428 
429 
4::.0 
431 
432 
433 
434 
435 
436 
437 
4::.a 
439 
440 
441 
442 
443 
444 

and klnf5 
beq fra15 
tya 
ora lkloot15 

jacknowledge 64's ready signal wlth datout=! 
jb4 will see this as datin = <) 

445 
446 
447 
448 
449 

450 
451 
452 
453 

p4 sta pb15 
sei 

p5 
fr0015 Ida pb15 

tay 
and kin15 

jdisk can't have any irq s now 

jnow wait fOt' the b4 to acknowledge agaIn 
jby resetting cihn to (I 

bne fr0015 ; hasn t answered us yet 
tya jfInallse ft'ame handshake bj settIng datout=(l 
and ~$ff-doot15 jb4 WIll see thlS as datIn=! 

po sta ob15 
rts 

j---

;now go and do the bit handshake 

ithiS t~utlne sends a byte of data 
ito the b4 uSlng fast handsha~e #1 
;enter With .a=byte to send. 
j======-====-==== 

bl 
obyt15 sta bfte15 

ha 
pha 
tya 
pha 
l::l~ #$;)8 

i sto"e the oyte oell'1g sent 
;save the .x pegIster 

jsave the .f regIster' 
:~:~ a bIt cOo..lnte" 
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error addr code 

09f4 20 0539 

O9f7 
O9f7 ad 1800 
O9fa a8 
O9fb 29 04 
O9fd fO f8 

O9ff 98 
Oaoo 46 Ob 
Oa02 b() 02 
Oa04 09 02 
OaOb 
OaOb 8d 1800 

Oa09 
Oa09 ad 1800 
OaO!: a8 
OaOd 29 04 
OaOf dO f8 
Oa11 98 
Oa12 29 td 
Oa14 8d 1800 
Oa17 ca 
Oa18 dO dd 
Oaia 58 
Oa1b 68 
Oale: as 
Oa1d 68 
Oale aa 
Oalf bO 

0a20 a9 01 
om as Ob 
0a24 Sa 
Oa-?S 48 
Oal6 98 
0a27 48 
Oal8 20 0539 

Oa2b 
O",,"b ad lSOO 
Oa2e as 
Oa2f 29 04 
0 .. 31 fO f8 
('a3~, 98 

SJune87 

454 
455 
456 
457 
458 
459 
4bO 
461 
462 
463 
464 
465 
466 
467 
4b8 
469 
470 
471 
472 
473 
474 
475 
476 
477 
4713 
479 
480 
481 
482 
483 
484 
485 
48b 
487 
488 
489 

source s ta tl!tlell t 

jsr fraal5-dcode+buf3 i go do a frail£! handshake 
j 

jthe following handshake is performed for each bit that is sent to the 64 
i 
p7 
001015 ida pbl5 

tay 
and kin15 
beq 001015 

tya 
b2 Isr byte15 

bcs 002015 
ora ldout15 

p8 
002015 sta pb15 
j 

p9 
ob3015 Ida pb15 

tay 
and kin15 
bne 003015 
tya 
and Hff-dout15 

p10 sta pb15 
dex 
bne 001015 
eli 
pIa 
tay 
pIa 
tax 
rts 

jNait for clkin=l (64 is ready for the bit) 
j5ave port value for later 

i 64 isn't ready yet 

jb4 expects the bit to be valid very soon' 
jdatout is 0 at the IOIent so see what to send 
jlt a 1 is needed, send 0 to co.ple.ent data 
ja 0 IS needed so send a 1 to cOlple.ent the data 

ipresent the 64 with it's data 

jNalt for the 64 to say it has the data 
iit will set clkln = 0 wnen it has 

;64 didn't pick It up yet 
jset datout to a known state agaIn (0) 

j are there any IIOre bIts to send~' 
iYes, so start the bIt handshake agaIn 
jok, all blts sent so allow irq s again 
irestore .y register 

;restore oX register 

;bye bye 

490 ; this routine gets a byte of data 
491 i froll the 64 using fast handshake 111 
492 jenter with .a=byte to send. 
493 
494 i 
495 ibyt15 Ida 1$01 iput a flag bit into the data byte 
496 b3 sta byte15 i so we know lilhen 8 bi ts have been sent 
497 ba i save the . x reg 1 ster 
498 pha 
499 tya jsave the .y register 
500 pha 
501 jsr fraal5-dcode+buf3 i go do a frallle handSha~e 
502 
503 
504 
505 
506 
507 
508 
509 
510 

, 
jthe following handsha~:e is perforMed fot' each bit that is sent by the 64 

pi1 
ibl015 Ida pOlS 

tay 
and lIcin15 

;wal t for chln=1 (64 has sent the data b1 t) 
; save Dort value for latet' 

beq 101015 ;64 hasn't set It yet 
tya ;m I Qet the bit bao 
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et'ror- addr code 

Oa34 4a 
Oa:!,s 26 OIl 

Oa37 
Oil37 ad 1800 
Oa3a 29 04 
Oak dO f9 
Oa3e 90 eb 
Oa~) 58 
Oa41 68 
Oa42 as 
Oa43 68 
Oa44 aa 
Oa45 a5 OIl 
Oa47 60 

Oa48 Be 0400 
Oa4b Be 0401 
Oa4e a9 01 
Oa50 as Of 

Oa52 a5 Of 
Oa54 85 Oa 
Oa56 49 01 
Oa58 as Of 
Oa5a 18 
OaSb a5 Oa 
OaSd 69 03 
OaSf 8d OSdb 
(Ja62 8d 05d6 
Oa65 as Of 
Oa67 Oa 
Oa68 aa 
Oa69 ad O:::·.i)1 
Oa6c 95 07 
Oa6e ad 0::;,00 
Oa71 95 06 
Oa73 fO 06 
Oa75 a6 Of 
Oa77 a9 80 
Oa79 95 (w) 

Oa7b 6<) 

8june87 

seq source statetlef1t 

511 
512 
513 
514 
515 
516 
517 
518 
519 
520 
521 
522 
523 
524 
525 
526 
527 
528 

lsr a ilOve It to the carry 
b4 rol byte15 ,and then Into the data byte 
i 
p12 
ib2015 lda pb15 

and kin15 
bne ib2015 
bcc ib1015 
cli 
pIa 
tay 
pIa 
tax 

iwait for the 64 to set elkin to I) again 
inote, any flag bit in the carry is preserved 
inOt dooe it yet 
iflag bit didn't drop of~ yet so get another bit 
jok, all bits fetched so allow irq's again 
jrestore . y 

;restore . x 

b5 ida byte15 ,and return received byte in .a 
rts 

529 j These are subroutines for starting reads 00 chained blods. 
5.30 jcall rfblok to read the first block into buH and call rnbiok to 
531 il"ead the next block into the buffer that is not beIng used. rnbiok 
532 jtakes its argUllellts fl'Oll the current active buffer, H the fit'st 
533 ibyte is 0 then there is no block to chain to and nothing is done 
534 
535 ; 
536 jcal1 rfblok with .x=track and .y=sector to be read 
537 
538 
5.39 
540 
541 

i 
rfblok stx buf2 

sty buf2+1 
Ida 11 
sta joboff 

,store the first trad we want to read 
jand the first sector 
,fool rnbiok into thinking buf2 is active 
;drop tnrough to the read next block routine 

542 j 

543 jthis routine starts a block read into bufl or buf2 depending on JDOoff 
544 
545 
54b 
547 
548 
549 
550 
551 
552 
553 
554 
555 
556 
557 
558 
559 
560 
561 
562 
563 
564 
565 
566 

j 

rnblo~: ida joboff 
wI 

w2 

sta wrkoff 
ear 11 
sta Joboff 
cic 
Ida wrkoH 
adc I)bufl 

; Joboff tells us where the track and sector are 
i5ave current value as a iIOrlc pOlntet' 
; IIc1ke the other buffer the ac tl ve one 
i Joboff now points to buffer where block WIll go 
jUse old value of Joboff as place to get tis 

;use the result to modlfy some code 
sta gt-dcode+buf3+2 
sta gs-dcode+buf3+2 
Ida Joboff ;cOIIpute Index to the cQt'rect header 

gs 
h3 
gt 
h4 

asl a 
tax 
Ida buH +1 
sta hdrs+ 1, x 
Ida but! 
sta hdrs, x 
bea rnbI(~) 

idx Joboff 
ida lIread 

j3 sta Jobs,x 
rnol00 rts 

; to set UD tracY. and sector +or read lr'i3 
jthlS gets modI fled - fetch the sector 

jthis gets IIOdIfied too - fetch the tt'ad 

;track was 0, so nothIng else to read 
;now start a read Into the eorrect buffer 

jal I done 
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· laIn. hcd65;<x v3.1 

error addr code 

Oa7c a2 12 
Oa7e aO 00 
Oa80 20 051>3 

Oa8.3 200MB 
Oa86 48 
OaBl 20 0557 
OaBa 68 
OaBb c9 02 
OaBd 30 01 
(laBf 60 

Oa90 aO 90 
Oa92 bl 10 
Oa94 20 0557 
Oa97 cB 
Oa98 cO aO 
Oa9a dO f6 

Oa9c 20 0648 
Oa9f c9 02 
Oaal :::~) 04 
i)aa3 a9 eM) 

Oaa5 t(; 33 

Oaa! a9 02 
Oaa9 8d 0780 
Oaac ae 0780 
Ciaai [8 
(labO bl 10 
Oab2 fO 26 
OaM 88 
(labS bi 10 
Oab7 c9 82 
Oab9 dO Oe 
Oabb a9 12 
(iabd 8.5 Oc 

i),3"b~ c8 
(iac(J b 1 10 

BJuneB7 

seq sou rce s ta tetlE!l1 t 

568 j========== === ======= 
569 jthis routine reads the ncae of the disk and sends all 
570 iProgral naleS to the 64. The send foraat is as follows: 
571 ; 
572 ;1 the error code when reading 18,0 - exit if <> 
573 ;2 16 bytes that IIilke up the nDe of the disk 
574 
575 
576 
577 
57B 
579 
580 
581 
582 
583 
584 
585 
5S6 
587 
588 
589 
590 
591 
592 
593 
594 
595 
596 
597 
598 
599 

i 
;4 
;5 

i 

track and sector' I«lere fi Ie starts an the disk, 
o for track leans d1t-ectory read 1S cOlplete, end. 

send the name of the progr~ (16 bytes) 
go back to step 3 

bdir ldx 118 jread 18,0 to find the dis~: name 
ldy to 
jsr rfblok-dcode+buf3 

; 
bdirOO jsr snext-dcode+buf3 jbuild pOInter and start next read 

pha ; save the controller return code 
jsr obyt15-dcode+buf3 j5end the code to the 64 
pia iget the code back 
clip 12 jlOlaS our actIve biock read o~ 

bli bdir05 ; yes so proceed to read the dl sk name 
rts jerror, just t~turn to maIn command 1000 

; 
bdir05 ldy 1144 ; index to the dISk name 
bdlrl0 Ida (bufptr) ,y iSet next character of the dlS~ name 

jsr obytl5-dcode+ouf3 jsend It to the 64 
Iny 

bdir15 cpy lH6(l 
bne bdlrl0 

;have we sent the whole nallle -
;nope, not yet 

bOO JOK, the dlS~: name has been sent 50 hnd all pr09ralll types and send 
601 ; the names and stad tIS to the 64 tor' user selectloo 
602 
603 
6()4 

605 
606 
607 
608 
609 
610 
611 
612 
613 
614 
615 
616 
617 

618 
619 
620 
621 
022 

bd It'20 Jsr snext-dcode+ouf3 
cillp .2 

;start the ne;,t bioc~ t~adlng 

; dId the current b lOCr. t~ad o~ 

i 

blli bd 11'25 
ida "'Xl 
beq bdir80 

bdit'25 lda #$iYZ 
sta Ipb15 

bdu'::;.i) Idy lob 15 
Iny 

c1 

ida (butoh') ,y 
oeq bdir80 
dey 
ida (bufptr i ,y 
Cillp iI$82 
bne bdlr40 
ida il18 
5ta ocnt15 

ida (bufptr", ~y 

: yes 
; et't'Or J. send 64 a zet'iJ byte and '""etUt'fl 
;era 

;point to the flt'5t dit'ectory entry 
; ~eeo the Index 
iSet current lnae;; to the du'ectory ef1tt'les 
; OOlnt to 1 ts tracu sector' held 
; I i track ::: (I then d It'ectory done 
; yeo, send a zero oyte ana exit 
;ok, a fIie 15 thet~ so Check If 1 t 5 a O"QC 

;get tne type byte 
j1S 1 t a closed pr09ra!!! fIle -, 
: nope, go to the ne~" t entry 
; keep a byte counter 

:o~, send the ne;,t 18 bytes it, S,na!!"l€' 

JSt~ 'JD:v"t 1 :,-,j~~jE'"1'but3 
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.maln. hcd6.5xx v:: .. 1 

error add I' code 

Oac5 c6 Oc 
Oac7 dO f6 

Oac9 ad 0780 
Oacc 18 
Oacd 69 20 
Oaef 8d 078{i 
Oad2 90 d8 

Oad4 aO 00 
Oad6 bl 10 
Oad8 dO c2 

Oada 4c 0557 

Oadd a9 00 
Ciadf 85 10 
Oael a5 Of 
Oae3 18 
Oae4 69 03 
Oae6 85 11 
OaeS a6 Of 
Oaea 
Oaea b5 eM) 

Oaee 30 fc 
Oaee 48 
Oaef 20 OSbd 
Oaf2 68 
(ian 60 

Oaf4 20 058b 
Oaf! aa 
OafS 20 058b 
Oafb a8 
I)a+c =~) 0503 
CiaH 2(i (i648 

G002 ad 1/:.02 
Ob05 20 0557 
,)b08 ad (C(J3 

8June87 

seq source statetlel1t 

625 
626 
627 
628 
629 
6.30· 

6.31 
632 
633 
634 
6.35 
636 
6.37 
638 
639 
640 
641 

c2 

; 

dec bcnt15 
bne bdlr35 

bdir~) Ida Ipb15 
clc 
ade 132 
sta Ipb15 
bcc bdir30 

ldy 1$00 
Ida (bufptr),y 
bne bdir20 

j 

ihave we sent it all; 
; nope 

j point to the next dlt'ectot'Y entry 

;haven't fInlshed yet 

;e~:, finished this bled, see If there's another 
il f track link {} 0 then there is 
; stal't another read and send next buffer 

bdil'80 jllp obyt15-deOde+buf3 ;send a zero byte to finish 

642 thIS routine waits for the job to finish on the 
643 buffer we are going to read, and then starts 
644 another read on the other buffer (buf1 or 2) 
645 
646 
647 
648 
649 
650 
651 
652 
653 
654 
655 
~ 
657 
658 
659 
660 
661 
662 
663 
664 
665 
666 
667 
668 
669 
670 
671 
672 
673 
674 
075 
676 

677 
678 
67<:; 

6ao 
661 

j 

snext Ida It$()) 
sta bufptr 
Ida joboH 
cle 

j4 

adc It>bufi 
sta bufptr+l 
ldx JoboH 

sne}~(M) Ida Jobs,:~ 

bill snex(M) 
pha 
Jsr mblok-dcode+buf3 
pla 
rts 

====-=== 

jbuild pointer to the cut'rent buffer 

;walt +or the current JOb to be finIShed 

i save the returned error cOde 
;start a read on the Ile;(t block 
; get back the error code 
;all done 

========= ====:----
ThIS t'Outlne does the burst load of a prog"all flie. 

i The stal't track and sector' and start address of the 
iprogt'a!ll at'e xfered uSlng handshake!l1. The file 
p tself is dered using the faster' handStlke #2 
: ie};Ceot on the 1581 J) 

j ========-:.:-:.:-::::-: =-=-======--- -----== 
I 

fload JSI' ibyt1541cooe+but3 
ta~ 

iget the start trac~ 

Jsr Ibytl5-dcode+buf3 ;get the start sector 
tay 
Jsr dblok-ocode+DlJn 
)sr snext-dcode+buT3 
Ida bufl+2 
Jsr obyt15-dcoaeTouf3 
ioa bufl+3 
Jsr obyt 15-0code+but3 

it'ead the fIrst biock Into bu~l 
;and start the second blOCk J'eadln~ 

j send the start addt'ess o~ the CDOe 
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.ldln. hcd65xx v3.1 

ef'ror addr code 

Obl0 a2 fc 
Ob12 dO Oe 

seq source stateeent 

682 
683 

ldx 1252 
bne floZO 

jnUlber of bytes being sent 
jsend the block starting at .y index 

b84 j 

68S jthis is the aain loop that sends a block of code to the 64 
b8b 

Ob14 aO ()() 687 
Ob16 a2 fe 688 
ObIB bl 10 689 
Ob1a dO 04 690 
Oblc cB 691 
Obid bl 10 692 
Ob1f aa 693 
Ob20 aO 02 694 
Ob22 Sa 695 
Ob23 20 Obab 696 

697 
Ob26 bl 10 69B 
Ob2B 20 Obab 699 
Ob2b c8 700 
Ob2c ca 701 
Ob2d dO f7 7.02 

Ob2f aO 00 
Ob31 bl 10 
Ob33 fO 07 
Ob~.s 20 0648 
Ob38 c9 02 
Ob3a 30 d8 

703 
704 
705 
706 
707 
708 
709 
710 

floW 

fl015 
fl0lO 
f1 

i 
flo3O 
f2 

ldy IS(K) jasSUle its a full block 
ldx 1254 
Ida (bufptrl,y ;if track = 0 then it isnt 
bne flot5 ieverything is ok 
iny ipoint to sector field for n~er of bytes to send 
Ida (bufptrl,y 
tax 
ldy H02 
ha j te 11 64 how Iklny bytes 
jsr fstb15-dcode+buf3 

Ida (bufptrl,y jnow send all the bytes of data 
jsr fstbl5-dcode+buf3 
iny 
dex 
bne fl030 j IIOre to send 

Idy 1$1.)) ,see if there is another block to do 
Ida (bufptr),y 
beq floSO jnope, all done so finish by sending I) 

Jsr snext-dcode+buf3 jstart the next bloc~: readIng 
clIP 12 jdld the new block read o~ 

b.i flolO iYes so get another block 

711 jgets to here when the whole file has been sent to the 64 or an error 

Ob3c 68 
Ob3d 68 
Ob3e a9 00 

OM!) 85 01> 
Ob42 Sa 
Ob43 48 
(lb44 a2 08 
Ob46 78 

OM 7 ad 1 BOO 
Ob4a 06 Ob 
Ob4c bO 05 
Ob4e 09 02 
Ob50 8d 1800 
Ob5.3 09 08 
Ob55 5d 1800 

712 jwas encountered while reading prograa bloc~s 
713 
714 
715 
716 
717 
718 
719 

i 
flo5() pia j scrap return address to IIdln cOlllland loop 

pia 
Ida "(K) jsend 64 a zero byte to termlnate 

720 i This is the fast i/o ,'outine 12 
721 ;that handshakes wlth screen off. 
722 jNDt used by the 1581 1 

723 j==--============ 
724 
725 
726 
727 
728 
729 
73(1 
731 
732 
733 
734 
735 
736 
737 
738 

j 

fstb15 sta byte15 
txa 
pha 
ldx #$08 
sei 

fs1500 Ida pb15 
asl byte15 
bcs fs1510 
ora tdout15 
sta pb15 

+51510 ora #cout15 
sta pb15 

jsave the byte to be sent 
jsave .x 

; h'-, '" count of bl ts to be sent 
;and don t allow interrupts now 

jget current value of the port 
jlOve the next aata bIt into the carry 
jnothlng to do If bit 1S set (bus comoletllel1ts) 
jsend a 1 b1t If I} was requlred 

jset datout = 1 to say aata avaIlable 
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.Maln. hcd65xx v3.1 

error aOOr coOe 

Ob58 ea 
Ob59 ea 
Ob5a ea 

ObSb zq f5 
ObSd 8d 1800 
Ob60 ca 
Ob61 dO e4 
Ob63 58 
Ob64 bB 
Ob6S aa 
Ob66 60 

Ob67 00 

=01d2 

ObbB a9 '57 
Obba 8d Ob24 
Obbd 8d Ob29 
Ob70 8d OM1 
Ob73 a9 05 
Ob75 8d Ob25 
Ob78 8d Ob2a 
Ob7b 8d Ob42 
Ob7e 60 

Ob7f a9 80 
Ob81 85 fb 
Ob83 Sa 
Ob84 48 
Ob85 98 
Ob86 48 
ObS7 20 0(54 

Ob8a ad dd(~) 

ObBd 09 10 

Ob8+ 8d ddOO 

(ib92 a2 07 
(ib94 ca 
Ob95 dO fo 

OOQ7 aO dd(il:' 

Oo9a 2G ef 
\_lb~c s,:1 do!),:, 

8june87 

seq SOllt'C est a t etIef1 t 

739 
740 
741 
742 
743 
744 
745 
746 
747 
748 
749 
750 
751 
752 
753 
7S4 
755 
756 
757 
758 
759 
760 
761 
762 
763 
764 
765 
766 
767 
768 
769 
770 
771 
772 
773 
774 
775 
77b 
-r-r-r 
!II 

778 
779 
780 
781 
782 
783 
784 
785 
786 
787 

789 

nap 
nap 
nap 

igive the 64 tIme to find the data 
this runs close •••• 
1 IIOre nap doesn't slow it down ruch 

and ISff-doutl5-cout15 ;return port to known state 

i 

sta pb15 
dex 
bne fs1500 
cli 
pla 
tax 
rts 

i any IIOre bits ;, 
jyes 
j INlS are ok nCJtol 
jrestore . x 

j all Oone 

dcend • byte 0 j end of disk dn ve code 
dclen = dcend-tlcode 
j 

xobyl5= obyt15-t1code+buf3 

j 

fixd81 Ida l{xoby15 
sta H+l 
sta f2+1 
sta fstbl5+1 
Ida li>xoby15 
sta H+2 
sta f2+2 
sta fstbl5+2 
rts 

jThis is 
ipart of the 
jillessy 1581 
ipatchlng code! 

====-
ThiS is the lnput routine for the 64 that 

i works wi th the screen and Interruots turned on. 
-=======:============= 

; 
ibyt64 Ida UBI) 

sta byte64 
txa 
pha 
tya 
pha 
Jsr ft'aJ1I64 

iput a flag bIt Into the data byte we "Ill fetch 

j5ave .,' 

jsave ., 

Igo 00 the byte handshake 

jthlS sectlOn 10005 around a qUIck handsha~e to fetch 8 blt~ of data 

ibl064 Ida pb64 
ora licout64 
sta pb64 

Id:< #$07 
ib20Q4 dex 

bne Ib:~)o4 

,set cH:out = 1 to say we want a bIt now 

:glve the dISk tlille to pres~t the data 
;wlth tr!lS SflIall delay loop 

Ida DoM ;ok dl~f.' data should be valId by '1010/ 

and UH-coutt4 :tell V-,e OIS. we fetChed It by settln'3 ChOllt=\) 

sta :.1064 

8-15 

oage 14 
0: fast3. src, s, t' 



.Ialn. hcd~5xx v3.1 

error addt' code 

Ob9f Oa 
ObaO 6b fb 
Oba2 90 e6 

Oba4 68 
Oba5 a8 
Oba6 68 
Oba7 aa 
Oba8 a5 fb 
Obaa 60 

Obab 85 fb 
Obad Sa 
Obae 48 
Obaf 98 
ObbO 48 
Obb1 a2 08 
Obb3 20 Oc54 

Obb6 ad ddOO 
Obb9 06 fb 
Obbb 90 05 
Obbd 09 20 
Obbf Bel ddOO 
Obc2 09 10 
Obc4 Bel ddOO 

Obc7 ea 
Obc8 ea 
Obc9 ea 
Obca ea 

Obcb 29 cf 
Obed 8d dd(N) 
ObdO ca 
Obd1 dO e3 
Obd3 68 
Obd4 aB 
Obd5 68 
Obd6 aa 
Obd7 60 

8June87 

seq source s ta tetlE!ll t 

796 
797 
798 
799 
800 
801 
802 
803 
804 
805 
806 
807 

asl a 
ror byteb4 
bee ib1064 

jlOve the data bit into the data byte 

j flag bit didn't drop out yet so get another' bIt 

pIa jrestore .y 
tay 
pIa jrestore .x 
tax 
Ida byte64 jfetch the as5elbled byte of data 
rts jbye bye 

~ j========================================= 
809 j This is the output routine that sends a byte of data to disk 
810 jusing handshake II (screen and interrupts ON). The 64 can 
811 jcall the shots and depend on the 1541 to be waiting for 
812 jdata at any given tile. 
813 
814 
815 
816 
817 
818 
819 
820 
821 
822 
823 
824 
B2S 
826 
827 
828 
829 
8.,!J) 
831 
832 
8.33 
8.34 
835 
8.36 
837 
8.38 
839 
840 
841 
842 
843 
844 
845 
846 
847 

i 
obyt64 sta byte64 

txa 
pha 
tya 
pha 
ldx 1$(18 

jsr fru64 

j5ave the data byte to be sent 
j5ave .X 

i5ave .y 

jkeep a count of the bIts to send 
jdo the fra.e handshake for thIS byte 

jthis is the loop to handshake each bit over to the 1541 

i 
001064 Ida pb64 

asl byte64 
bee ob2064 
ora ldoutb4 
sta pb64 

ob2064 ora kout64 
sta pb64 

nop 
nop 
nop 
nop 

iget the current value of the port 
jlOve the next data bit into the carry 
joothing to do, the' bit IS clear 
jit's a 1 bit that needs to be sent 
i thIS IS a h:{ (1526 dr'Dps bi ts If 2 at'e changed i 

jset clkout to 1 to say data is there 

;give the drive tIle to find the bit 

and .Sft-dout64-cout64 
sta pb64 
dex 
bne 001064 
pla 
tay 
pia 
tax 
rts 

jset the port back to a knQ\lK1 state 
i are thet'e any lOre bItS to send 
lYes 
jrestore .j 

;restore . x 

;bye bye 

848 ThIS IS the real fast loao routIne that fetches 
849 ; a fi Ie froll the drIve wi th handshake 12. The 64 has 
850 ; to watch the bus at all tImes, therefore 1 t lust have 
851 ; the VIdeo ChIP tUt'ned oH and interr'upts disableo. 
852 
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.aaln. hcd65xx v3.1 

error addr code 

Obd8 a5 41 
Obda 85 2d 
Obdc a5 42 
Obde 85 2e 

ObeO 20 ff9S 
Obe3 aa 
Obe4 fl) 18 
Obe6 48 
Obe7 aO (M) 

Obe9 20 ff95 
Obec 91 2d 
Obee c8 
Obef ca 
Obfl) dO f7 

Obf2 18 
Obf3 68 
Obf4 65 2d 
Obf6 B5 2d 
Obf8 90 eo 
Obfa e6 2e 
Obfc dO e2 

(lofe c6 2d 
OcOO a5 2d 
Oc02 c9 ff 
Oc04 dO 02 
Oc06 c6 2e 
Oc08 a9 (~) 

OcOa Bd d015 
OcOd ad dOll 
Oc10 09 10 
Oc12 Bd dOll 

Oe15 as 01 
Oc17 oq 03 
Oel q a8 
Oe la a9 9~. 

"1 - ... 

I}(.i.e ab ~1 

8june87 

seq source statement 

B53 
B54 
855 
B56 
857 
B58 
859 
B60 
861 
862 
86-3 
864 
B65 
B6b 
867 
B68 
869 
870 
871 
872 
873 
874 
875 
876 
877 
878 
879 
880 
881 
882 
883 
884 
885 
8B6 

; This code is IIOved into the IIeIIOry at -ilzcode- so 
ithat it cannot be killed by pragraas loading over it 
i (.ast cases) 

I 

i NOTE: On the 1581, eessy patches are lade to this code 
ISO that only handshake 11 is used. 

; 
sctop Ida $41 ;build a pointer to the code 

, 
sta vartab ,use vartab so basic prags kn()\lj .t1ere they fimsh 
Ida $42 
sta vartab+l 

sctOO jsr fstb64-sctop+bzcode ,go get a super fast byte 
tax ;this is the number of bytes being sent 
beq gotprg ,0 lleans we are all done 
pha ;save for later 
Idy lSOI) 

; 
sctlO jsr fstb64-sctop+bzcode ,get a byte of the code 

sta (vartabl,y jstore it 1n eeeory 
iny 
dex 
bne sctlO 

eic 
pIa 
adc vartab 
sta vartab 
bee sct(K) 
1nc vartab+1 
bne sctOO 

jany more bytes in this block :-
; yes 

;update the pointer 

887 ,- -
88S ,gets to here when the code has 
889 ,been loaded to see what to do 
890 
891 
892 
893 
894 
895 
896 
897 
898 
899 
9(H) 

901 
902 
903 
904 
905 
906 
907 
9i)8 

gotprg dec vartab ,fix top 
Ida vartab jof text 
clp .$ff ,pointer 
bne oh1ad 
dec vartab+l 

ohart Ida U(w) 
sta $d015 
Ida 53265 
ora ~1l6 

sta 53265 

Ida $01 
ora 11$03 
tay 
Ida #147 

Idx $41 

; tut'n the SPt'l tes oH 

; turn the sct'een bat: k. on 

; get ready to banf' 
;ROI'Is bac~ In 
; and cl r sc t'een 

: 1 t Ie bytE 0+ loa':l addres;=(,] 

~tnen assume It IS ~SIC~ 
-8-17 
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·Ialn. hcd65xx v3.1 

error addr code 

Oc20 dO 03 
Oc22 4c 033c 

Oc25 4c 003d 

Oc28 98 
Oc29 48 
Oc2a a9 01 
Oc2c as fb 

Oc2e ad ddOO 
Oe31 a8 
Oc32 29 40 
Oe34 dO f8 

Oc36 98 
Oc37 Oa 
Oe38 26 fb 
Oe3a 90 f2 

Oc3c 68 
Oc3d as 
Oc3e as fb 
Oc40 60 

Oc41 30 30 30 
Oc44 ::.0 30 30 
Oc47 30 30 30 
Oc4a 30 30 30 
Oc4d 30 30 30 
Oe50 30 30 30 
Oc53 30 

Oc54 ad ddO!) 
Oe57 09 10 
Oe59 8d dd(M) 

OeSe ad ddOO 
Oe5f a8 
Oe6(' 29 SO 
\)c62 dO f8 

Bjune87 

seq source statNe!lt 

910 
911 
912 
913 
914 

j 

bne sysprg 
jllp $033c 

sysprg jllp $003d 

JSO final bit of code 
jis in cassette buffer ••• 

jelse final bit is in zero page .•• 

915 j============================== 
916 j This routine does fast 1/0 handshake 12 with 
917 jthe screen off. If the drive is a 1581 this 
918 j routine is wiped out, and obyt64 (handshake ill 
919 j is copied here instead. ~at a leSS I 
920 
921 j 

922 fstb64 tya 
923 pha 
924 ida H01 
925 sta byte64 
926 
927 fsb400 Ida pb64 
928 tay 
929 and kin64 
930 bne fsb400 
931 
932 tya 
933 as1 a 
934 rol byte64 
935 bec fs64(") 
936 
937 pIa 
938 tay 
939 Ida byte64 
940 rts 
941 

j5ave .y 

jput a flag bit in the data byte 

jwait for clkin = 0 (dISk sent data) 

jok, bit isn't clear yet 

jok, we have the data bit 
jlOve It into the data byte 
jlOre bits to fetch 

jrt!store .y 

iget back the data byte 
jall done 

942 • b yt ' OOO()OOOOOOOOOOOQ()()O ' jfiller for obytlS 

943 
944 
945 ,ThIS is the frallE! handshake that starts xfet' of 8 bits. 
946 jlt is called by the 64's fast ilo routines to maKe sure 
947 jthe code In the drive and the 64 is in sync. It has been 
948 jPOSltloned here so that it is moved to the bzcode area 
949 ;a1on9 wIth tn' rest of the fast loader. 
950 
951 
952 
953 
954 
955 
956 
957 
958 
959 

frall64 Ida pb64 jset cikout = 1 to start the handshake 
ora kout64 
sta pb64 

trO(l64 ida pb64 jwait for the drIve to set datu1 = I) 
tay j save the cUt'rent port~alue for later 
and ltdln64 
bne f r0064 : On ve d i dn 't t'espona :vet 
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.MIn. hcd65x:< v3.1 8june87 

!:!rrDt' addr cod!:! seq source statetle!1t 

Oe64 98 
Ocb5 ?1 ef 
Oe67 8d ddOO 
Ocba. ad ddOO 
Ocbd ?1 130 
OeM fO f9 
Oe71 tJj) 

Oe72 00 

961 
962 
%3 
964 
965 
966 
967 
968 
969 
970 

tya 
and ISff-cou t64 
sta pb64 

fr1064 Ida pb64 
and tdin64 
beq frl064 
rts 

i 
scend • byte 0 

jset clkout = I) to set lines to 0 state 
jand let the drIve know we are ready 

jfinally ~it for the drive to set datin=l 

jdrive dldn't respond yet 
iok, frue handsha~:e is done 

971 j============================== 
972 ;this section dlsplays the menu and gets the 
973 jusers selection frotl that IIeI1U. Sprites are 
974 ; downloaded to S30(K) 

Oc73 18 34 30 
Oe76 34 48 34 

975 
976 
977 

978 
Oc79 a9 00 979 
Oe7b Bd d02l 980 
Oc7e a9 Od 981 
Oe80 Bd d020 982 
Oe83 a9 93 983 
Oe85 20 Hd2 984 

98S 
Oe88 a2 00 986 
OcBa aO 03 987 
Oe8c a9 Od 988 
OcSe 20 Ofa5 9139 

990 
Oe91 a2 Q4 991 
Oc93 aO 03 992 
Oe9S a9 01 993 
Oc97 20 Ofa5 994 

Oe9a a2 00 
Oe9c bd lOe5 
Oe9+ 9d 30(~) 

(lea2 e8 
Oca3 eO cO 
Oea5 dO f5 

Oea7 a2 (,3 
Oca9 Ba 
Oeaa 9d d026 
(lead ca 
Oeae dO f9 

OebO Be d025 
Oeb3 Be d(J17 
(leb6 Be dOld 

':lC09 a2 cO 
':!Cbb tie (,7 .. 8 
ClCbe ei:i 

995 
996 
997 
998 
999 

1000 
1(101 
1002 
1(~)3 

l(X14 
1 (M)5 

1<Xi6 
I(M)? 

1008 
1009 
1010 
1011 
1012 
1013 
1014 
1015 

postbl .byte 24,52,48,52,72,52 

IIeflU Ida 10 jscreen background blac~ 
sta 53281 
lda 113 jborder llght green 
sta 53280 
Ida 1147 
jsr chrout iclear the screen 

Idx 10 ;start at line 0 
ldy 13 i and do 3 reversed llnes 
Ida In ;in lIght green on the screen 
jsr doline 

Idx .4 jnOM start at line 4 
ldy 13 jand do 3 reversed llnes 
Ida #1 jin whIte 
jsr doline 

ldx #~~) ;index Into sprIte data 
me!1u10 ida tltlez,x ;dowoload sprite data to $:::.l)(*) 

sta S3000, x 
Inx 
cpx .192 jhave we dowoloaded all of the data:' 
bne menulO jnooe, not yet 

j 

lIel1u20 Idx 1~)3 j color all three spn tes 
meI1L1..::."5 txa ;in whIte,red and cyan 

sta Sd026,x 
dex 
bne lIIe!1u25 

stx $d025 
stx $d017 
stx SdOld 

ldx #192 
sb 2040 
In;' 

;Il00 mulhcolor I) = blacr. 
jno y expanSIOO 
ino ;{ eXpanSlOf\ 

jbUlld pOInters to each sprl te In !!IemDt'y 

8-19 

page 18 
O:fast3.src,s,r 



.lain, hcd65xx v3.1 

error addr code 

Occ2 e8 
Occ3 Be 07fa 

Occ6 a2 05 
Occ8 bd Oc 73 
Occb 9d dO()O 
Occe ca 
Occf 10 f7 

Oed1 a2 07 
Ocd3 Be dOlc 
Ocd6 Be d015 

Ocd9 a9 00 
Ocdb 2Q Ofbf 

Ocde a9 01 
OceO 20 Obab 
Oce3 2Q Ob7f 
Oeee c9 02 
Oce8 30 Od 

Ocea a9 01 
Ocec 2Q Ofbf 
Ocef 20 ffe4 
Ocf2 fO fb 
Ocf4 ok Ocde 

Ocf7 a9 01 
Ocf9 20 Obab 
Oefc 20 Ob7f 
Ocff c9 02 
Od01 10 db 
Od03 a9 02 
Od05 20 Ofbf 

Odoa a9 02 
OdOa 20 Obab 
OdOd 20 Ob7f 
OdlO c9 02 
(ld 12 ~J) 08 

Od14 a9 00 
Od16 8d d015 
Odt9 ok Obab 

Odic a2 05 
Odie 20 Of 59 
Od21 ail 16 
Od2~, a2 10 

8june87 

seq source s ta tetlel1 t 

1017 
1018 
1019 
1020 

inx 
stx 2042 

Idx "OS 
1021 leOu35 ida postbl,x 
1022 sta SdOOO, x 
1023 dex 
1024 bpl leIlu35 
1025 
1026 
1027 
1028 
1029 
1030 
1031 
1032 

Idx 1S07 
stx SdOlc 
stx SdOt5 

Ida to 
Jsr IleSage 

inow give each sprite its x,y position 

i tum on the 3 used spri tes 
i IlUI ticolor 
ienable 

jput IeSsage 0 on the screen 
i '15x1 fast load' 

1033 j============= 
1034 jllel1U screen lS all set up now, so check 
1035 jthat there is a disk in the drive and 
1036 jask the user for one if there isn't. 
1037 
1038 
1039 
1040 
1041 
1042 
1043 
1044 
1045 
1046 
1047 
1048 
1049 
1050 
1051 
1052 
1053 
1054 
1055 
1056 
lOS? 
1058 
1059 
1060 
lOb 1 
1062 
1063 
1064 
1065 
1066 
lOb? 
1068 
1069 
1070 
1071 
1(;72 
1i)73 

; 
lIeI1u40 1 da ISO 1 

jsr obytb4 
jsr ibyt64 
clip 12 
b.i leOu45 

Ida 11 
jsr IleSage 

Naitdk jsr getin 
beq Nai tdk 
j lip lIef1u40 

i 
lIeI1u45 Ida IS01 

; 

isr obytb4 
jsr ibytb4 
Clip 12 
bpI lIef1u40 
Ida 12 
jsr !leSage 

Ida 12 
Jsr obytb4 
jsr ibytb4 
Clip 112 
blli lIenu50 

Ida 1$00 
sta SdOt5 
jllp obytb4 

lleI1u50 1 d x liS 
Jsr setptr 
ld)' 122 
ldx 116 

itell the drive to do a see~ 

j get the error retum 
iis there a disk in there 
iYes 

jnope, so ask for a disk 

iand keep seeking until a disk IS thet'e 

jdo one IIOre see~ because re!lOving a disk. •. 
jcan aa~:e seek return a 1 when no disk IS there 

j loop until dis~ in 
i pu t up the disk nallE! IlE!Ssage 

jtell drive to do a directory send 

jget the status code for the 18,0 read 
i 1 f 1 then ok to carry on and get the name 
j no prob leftlS 

j err'or fOt' nOIil 

j tut'n off the dri ve code 

jbuild a pOInter to the diS~ naoe field 

jlilhet'e to store the stuff 
jWE! are ~alng to get 16 bytes now 
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·Iiun. hcd65;<x \13.1 

ert'1Jt' addr code 

Od25 20 Ob7f 
Od28 29 3f 
Od2a 09 80 
Od2c: 91 be 
Od2e c8 
Od2f ca 
Od30 dO f3 

Od32 20 Of44 
Od35 a9 00 
Od37 8d 02a7 

Od3a aO 00 
Od3c 20 Ob7f 
Od3f fO Ie 
0041 91 fe 
0043 c8 
Od44 20 Ob7f 
Od47 91 fe 
Od49 c8 
Od4a 20 Ob7f 
OO4d 29 3f 
Od4f 91 fe 
Od51 c8 
Od52 cO 12 
Od54 dO f4 
Od56 ee 02a7 
Od59 20 Of4d 
Od5c 4c Od3a 

Od5f ad 02a7 
Od62 dO 18 

Od64 a2 08 
Od66 aO 05 
Od68 a9 01 
Od6a ;:i) t)f a5 

Od6d aCf 04 
Od6f 20 Ofbf 

8june87 

seq sout'Ce statement 

1074 
1075 
1076 
1077 
1078 
1079 
1080 
1081 

lIE!f1u55 jsr ibyt64 iget a byte frOll the Or! ve 
and 16.3 jconvert chat'acter to reverse screen code 
ora 11128 
sta (vptr),y jstore the byte on the screen 
iny 
dex jhave we fetched all bytes yet? 
bne aenu55 ; nope 

1082 j================================== 
1083 jok, we now have the dis~: n.ue so fetch track, 
1084 jsector,n.ue for each file that the drive sends 
1085 j us. A track nUllber of zero llE!ans all fi les done 
1086 
1087 
1088 
1089 
1090 
1091 
1092 
1093 
1094 
1095 
1096 
1097 
1098 
1099 
1100 
1101 
1102 
1103 
1104 
1105 
1106 
1107 
1108 
1109 

; 

jsr setfp 
Ida 10 
sta prgcnt 

lIE!f1u6i) Idy ISO!) 
Jsr lbyt64 
beq gotdit' 
sta (ptr),y 
iny 
jsr ibyt64 
sta (ptrl,y 
lny 

lIE!f1u65 jsr ibyt64 
and 16.3 

jbuild a pOInter to dir storage area 
jkeep a count of programs 

jset lndex lnto storage 
jget the track nuMber 
jO, so all IS done 
j remeMber the track nullber 

jfetch the sector nuaber and store it 

;now pOInt to the nale storage 
; fetch a byte of the filename 
iconvert to dIsplay code 

sta (ptrJ,y jand store In IlE!lRDry 
Iny 
cpy IH8 
bne ~u65 
inc prgcnt 
jsr nxtfi 1 
jlRp ~u60 

i update numlJet' of programs thet'e 
illOve pOInter on by 18 bytes 
jbra 

1110 i 
1111 ; all the dlt'ectory entnes ar-e In IIE!IIOry now, 
1112 JSO set up the display and allow the user' to 
1113 jcursor around to select a file for loadIng 
1114 
1115 
1116 
1117 
1118 
1119 
1120 
1121 
1122 
1123 
1124 
1125 
1126 
1127 
: 126 
112~ 
. ":." 
.. .i_':'.' 

;--:-================================ 

gotdir Ida prgcnt jWE!!'e thet'e any -illes at all 
bne gotdO(j i yes so let user choose 

ldx ,8 
ldy ~J 
Ida #1 
lsr dollne 

Ida ;4 

Jsr lIIesage 

noorog Jsr getll'l 
[mD #13 

bne nODrQ~ 
Jmp Illenu 

;errot', no pr ogratlls on the dlSf. 

;dlspiay thIS In a 5 lIne reverse box 

;use ~essages 4 and 5 

jWdl t for stop or t'ett..!t'1'1 

: was 1 t t"'erut'r, to c~lange ct 1 s~::s 

:nope 

page 
0: fast3. src, 5, t' 



.Ialn. hcd65xx v3.1 

error addr code 

Od7c a9 00 
(ld7e 8d 02a9 
OdB1 8d 02aB 
OdB4 8d 02aa 

OdB7 a2 15 
Od89 aO 03 
OdBb a9 01 
OdBd 20 Ofa5 
Od90 a9 03 
Od92 20 Ofbf 
Od95 a9 05 
Od97 20 Ofbf 

Od9a 20 0ec5 
Od9d 20 ffe4 
OdaO fO fb 
Oda2 c9 03 
Oda4 dO 03 
Oda6 4c Or:. 79 

Oda9 e9 11 
Odab dO 22 
Odad ae 02a8 
OdbO eB 
Odb1 eB 
Odb2 ec 02a7 
Odb5 bO e6 
Odb7 Be 02aB 
Odba ae 02aa 
Odbd eB 
(ldbe eO Oc 
OdcO dO 07 
Odc2 ee 02a9 
Ode5 ee 02a9 
Odc8 ca 
Odc9 Be 02aa 
Odcc 4c Od9a 

Odd c9 91 
Odd1 dO 20 
(;dd3 ae 02a8 
Odd6 eO 02 
Odd8 91) c3 
Odda ca 
Oddb ca 
Oddc Be 02a8 
Oddf ad 02aa 
Ode2 dO 09 
Ode4 ce 02a9 
Ode7 ce 02a9 
Odea 4c Od9a 
Odea ce 02aa 
Odf(J 4c Od9" 

BjuneB7 

seq soorce s ta tellE!l'l t 

1131 
1132 
1133 
1134 
1135 
1136 
1137 
1138 
1139 
1140 
1141 
1142 
1143 
1144 
1145 
1146 
1147 
1148 
1149 
1150 
1151 
1152 
1153 
1154 
1155 
1156 
1157 
115B 
1159 
1160 
1161 
1162 
1163 
1164 
1165 
1166 
1167 
1168 
1169 
1170 
1171 
1172 
1173 
1174 
1175 
1176 
1177 
1178 
1179 
1180 
1181 
1182 
1183 
1184 
1185 
1166 
1187 

gotdOO Ida t$OO 

sta fprg 
sta eurprg 
sta curlin 

jset up to display files for the first time 
jfirst prograa on the screen 
jprograa nueber the cursor IS over 
jcurrent line where the cursor is 

ldx 121 jput a 3 line deep reverse bar at screen bottOM 
Idy 13 
Ida 11 jaake it white 
jsr doline 
Ida 13 jdisplay the instructions on it 
jsr ESage 
Ida 15 
jsr ESage 

i 
dsplOO jsr dspfi 1 jdisplay as Many files as possible 

igo get a key fro. the user dspII0 Jsr getin 
beq dsptllO 
clIP 13 i was it stop 
boe dsptl15 jnope 
jllp IIE!IlU i start over if stop IiklS pressed 

; 
dspl15 clIP 117 jwas it cursor dOWl) 

bne dsptl20 ; nope 
ldx eurprg jfirst ehed: if we NOUld go past the end by IIOving 
iox 
inx 
epx prgcnt 
bes dsptll0 
stx eurprg 

ilt was so don't do anythIng 
jshll ok 

dspl16 ldx curlin jlOve dOWl a line 
inx 
cpx 1H2 
bne dSPM17 
inc fprg 
inc fprg 
dex 

iunless we were on the last one 
jWE! arent so just incr-ement and cat't'Y on 
jtllie to scroll so first prog = flt'St+2 

jcorrect .x because 1t went too "at' 
asps17 stx curlin 

lip dsplIIOO jredlsplay the screen full of flies 
, 
IlsplII~1) clip 1145 ; was it cursor up~' 

bne dspll30 j nope 
Idx curprg jonly lOve up If pt'Dg " 1S 2 Qt' tOOt'!? 
cpx 12 
bee IlspllO jnothing to do we are on the top hne 
dex j IIOve back by 2 
dex 
stx curpt'g 
lda curlln jmove CW't'ent lIne back unless we at'!? on the top 
bne dspl125 jlts o~. we are not on the too line 
dec fprg jflrst = fIrst -2 
dec fprg 
jmp dsp"')O jd1solay the new .flies that moved jn 

dspll25 dec curl in : o~: to just IIOve the cursor up the screen 
Jmp dsplIIOO 

aspm:::,(i CIllO #2:; j~as It cursor torward 
8-22 
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.maln. hCd6Sxx v3.1 

error addr code 

Odf5 dO 14 
Odf7 ad 02a8 
Odfa aa 
Odfb e8 
Odfc ec 02a7 
Odff fO 9c 
Cle01 29 01 
Oe03 dO 98 
Oe05 Be 02a8 
Oe08 4c Od9a 

OeOb c9 9d 
OeOd dO (lb 

OeOf ad 02a8 
0e12 29 fe 
0e14 8d 02a8 
0e17 4c Od9a 

Oela 1:9 44 
Oelc dO 03 
Oele 4c Oc79 

Oe2! (9 55 
Oe23 dO 08 
Oe25 a9 00 
lie2? 20 Obah 
(le2a 4c 0814 

0e2d c9 Od 
Oe2f fO 1b 
0e31 4c Od9d 

=ffc1 

Oe:':A 
Oe:.4 84 01 
Oe36 58 
Oe37 20 ffd2 
Oe3a 20 a6S'I 
Oe:od 20 a5.::-.3 
Cle40 4c aiae 
Oe43 

(le43 
(le43 84 01 
()e45 58 
<)e46 20 Hd2 
1~;e-4~ 4.: \JI_h)!) 

':Je4,: 

8june87 

seq 

1188 
1189 
1190 
1191 
1192 
1193 
1194 
1195 
1196 
1197 
1198 
1199 
1200 
1201 
1202 
1203 
1204 
1205 
1206 
1207 
1208 
1209 
1210 
1211 
1212 
1213 
1214 
1215 
1216 
1217 
1218 
1219 
1220 

source statetlE!flt 

bne dSPIMO i nope 
Ida curprg i lOve to the next if curprg<prgcnt ana even 
tax 
inx 
cpx prgcnt 
beq dspllO jalready at the llaxi.u. 
and lSOl 
bne dspllO j already In the second colUlll 
stx curprg jstore the new position and redisplay 
j lip dspll)(l 

dspl4l) clip 1157 j was it cursor back 'i 

i 

bne dsp152 i nope 
lda curprg ilake nUllber even 
and Ufe 
sta curprg 
jllp dsp.oo ;redisplay the files 

dsp152 clip 168 ; was it'd' 
bne dsp15.3 i nope 
jllp IenU jelse new disk 

i 
dspl53 clip 185 ;was it u 

bne dspl54 ; nope 
Ida ISOO ; 
j,Sr obyt64 ; else restore DOS and 
jllp reopen jopen next Unlt no. 

dsplll54 clIIp 113 ; was it re turn to load .-, 
beq dsp155 i yes, so I do 1 t I 

Jillp dspm10 ; nope, so Just get another ~.ey 

1221; ============= 
1222 ,Sets to here -nen the user has chosen a pt'09ram. 
1223 jThe loadIng code gets moved to -bzcade- and 
1224 ;the flnai bits get lOved to the cassette ouff 
1225 iand z-page. 

1227 
1228 
1229 
1230 
1231 
1232 
1233 
12:.4 
1235 
1236 
1237 
1238 
1239 
1240 
1241 

1244 

;---- -

, 
xfralll =fral64-sctap+bzcode 
j 

bascod 

endbas 
; 
execut 

sty $01 ; ThiS is the final bl t 
ell ; for BASIC Pt'09t'aRls. 
jSf ehrout j It gets moved to th~ 
JSI' $a659 ; cassette buffer ... 
Jsr $a533 
JDlO $a7ae 

sty $01 
ell 

;3a This is the fInal bit 
; ~,c for!'!L programs. It 

jst' cnt'Ou t 
natJa~ JIlO $0000 
e!1o:(eC! 

; ';0 gets IlIOved to zem page ... 
; 4(, 10-41 I'll-42 
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.Ialn. hcd65xx v3.1 

error addr code 

0e4c 78 
Oe4d as 01 
Oe4f 2!1 fd 
(le51 85 01 
0e53 a2 9a 
Oess bd Obd8 
0e5B 9d ff45 
OeSb ca 
OeSe eO ff 
OeSe dO f5 

0e60 a2 09 
0eb2 bd 0e43 
0e65 9S 3a 
0eb7 ca 
0e68 10 f8 

(leba a2 Of 
Oe6c bd 0e34 
Oebf 9d 033c 
(le72 ca 
Oe73 10 f7 

0e75 ad 02af 
Oe7B c9 ff 
0e7a dO Od 

0e7c a9 c1 
0e7e 8d ffge 
0e81 a9 ff 
0e83 8d ff9f 
Oeab 4c 0e96 

(Je89 
Oe89 ad dOll 
Oe&: 71 ef 
0e8e 8d dOll 
Oe91 a9 00 
Oe93 8d d015 
0e96 
Oe9b a9 03 
Oe9B 20 Obah 
0e9b ad 02aB 
Oege 20 Of34 
Oeal aO 00 
Oea3 bl fe 
Oea5 2.'0 Obah 
(lea8 c8 
Oea9 bl fe 
Oeab 20 Obah 
(leae :~) (lb 7 f 
Oeol 85 41 
(i@b3 20 Ob7f 
Oeb6 85 42 
')eb5 as 41 

BJune87 

seq sourc e s ta tetlE!ll t 

1245 
12% 
1247 
1248 
1249 
1250 
1251 
1252 
1253 
1254 
1255 
1256 
1257 
1258 
1259 
1260 
1261 
1262 
1203 
1264 
1265 
1266 
1267 
1268 
1269 
1.270 
1271 
1272 
1273 
1274 
1275 
1276 
1277 
1278 
1279 
12BO 
1281 
1282 
1283 
1284 
1285 
1286 
1287 
128B 
1289 
1290 
1711 
1292 
1293 
1294 
1295 
1296 
1297 
129B 
1299 
1::-~)O 

1301 

dspa55 sei jllOve 11 / lOve loader to -bzcode-
Ida $01 
and ISfd 
sta SOl 

i 
i Kill kernal,basic,iio 

Idx Iscend-sctop 
dspll5b ida setop, x 

sta bzcode, x 
dex 
cpx ISH 
bne dspllSb 

Idx lendxeq-execut j lOve 12 IfIOve It.. execute 
dspll57 Ida execut, x jcode into the z-page area 

sta $lX13a, x 
dex 
bpI dspll57 

Idx lendbas-bascod jllClve 13 llIOve basic run 
dspa58 Ida baseod,x jCode Into the cassette buff 

j 

okblnk 

noblnl<: 

sta $03.3c, x 
dex 
bpI dspa58 

Ida drtype 
clIP ISH 
bne okbink 

Ida I<xfrall 

jWhich drIve) 
i ff=I581 

sta fstb64-sctop+bzcode+9 jThIS is part 
Ida l>Xfrall ; of the messy 
sta fstb64-sctop+bzcode+10 i 1581 patch job J 

j~ nobInk 

Ida 53265 i turn the screen off 
and ii255-1b 
sta 53265 
Ida ii$(M) i tut'fl the Spt'l tes off 
sta $dOlS 

Ida 13 
Jsr obyt64 
Ida curprg 
jsr fndprg 
Idy ii$(lt) 

Ida (ptr),y 
jsr obytb4 
iny 
lda (ptr) ,y 
jsr obyt64 
jsr ibyt64 
sta $41 
Jsr Ibytb4 
sta $42 
lela $41 

jtell the drive to burst load 

ifind out whlCh prograa to load 

;tel1 burst load where to start from 
j trac~ 

jsector 

iget the start address of this prograM 
;save It for the fast loader routlne 
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error addt' code 

Oeba c9 01 
Oebc dO 04 
Oebe a9 08 
OecO 85 42 
Oee2 4c ff45 

Oee5 a2 08 
Oee7 2(1 Of 59 
Oeea a9 00 
Oecc 8d 02ab 
Oecf ad 02a9 
Oed2 8d 02ac 
0ed5 20 Of34 

OedB a2 00 
Oeda ad 02ac 
Oedd cd 02a8 
(leeO dO 02 
0ee2 a2 80 
Oee4 8b 65 
0ee6 aO 02 
Oee8 bl fe 
Oeea 05 65 
(Ieee: 91 be 
(Ieee a9 Of 
OefO 91 62 
Oef2 c8 
Oef3 cO 12 
Clef5 dO fl 

(lef7 18 
Clef8 a5 be 
Oefa 69 14 
Oefc 85 be 
Oefe 85 62 
Of 00 9() 04 
Of 02 e6 6d 
Of 04 e6 63 

Of(16 20 Of4d 

Of 09 ae 02ac 
OHiC eB 
i)fOd ec 02a7 
(,+jO fO 13 
Of12 81' G2ac 
Cd 15 8a 

8JuneB7 

seq sou t"Ce s ta tetlell t 

1302 
1::..03 
1304 
1305 
1306 
1307 

clip 1S0l 
bne Ilcode 

cbllbas Ida 1$08 
sta $42 

IIlcode jllp bzcode 

j if 10 byte of load address=i)1 
jthen assume It is CB~ basic 
jand load into $0801 

jca11 the zap part of zap loader 

1~~ j=============================== 
131)9 ; routine to display files 00 the screen 
1310 
1311 
1312 
1313 
1314 
1315 
1316 
1317 
1318 
1319 
1320 
1321 
1322 
1323 
1324 
1325 
1326 
1327 
1328 
1329 
1330 
1331 
1332 
1333 
1334 
1335 
1336 
1337 
13::!.8 
r:.39 
1341) 
1341 
1:042 
Eo43 
1:.44 
Eo45 
1346 
1347 
1348 
1349 
1350 
1351 
1352 
135.3 
1354 
1355 

1357 
1352 

j 

; prgcnt 
jcurprg 
j curl in 
jfprg 

nUiber of progra.s in IeIOry 
progra. nUMber cursor 1S currently 00 

1 ine nUJlber that the cursor is 00 (I}-l1) 
first prograJI displayed 00 the SCt'E!en 

j 

dspfil ldx 18 

i 

jsr setptr 
Ida I$(J(J 

sta "rUin 
Ida fprg 
sta "r~:prg 
jsr fndprg 

dspfOO ldx I$lX) 
Ida "rkprg 
clip curprg 
bne dspflO 
ldx 1$80 

dspflO stx temp 
ldy 1$1)2 

dspf15 Ida (ptr),y 
ora tetllp 
sta (vptr),y 
Ida 115 
sta (cptr),y 
iny 
cpy 118 
bne dspf15 

cic 
Ida vptr 
adc 120 
sta vptr 
sta cptt' 
bcc dspf20 
inc vptr+l 
tnC cptr-+l 

dspf~) Jsr nxtf11 

dspf25 Id}~ wrr.prg 
inx 
cpx prgcnt 
beo dsptSO 
stx wnprg 
ba 
:Ina li(, 1 

ipoint to the first line 
jNhere the IIef1U "ill be displayed 
iwe are on line I) nON 

jNhich progra. do we start at 

j bui Id a pOlnter (in ptr) to the tIt'st pragl'am 

i assulIE! current prag is not the sallie as the .. , 
lone the cursor is over 

;i tIS the Sale so d 1 sp 1 a y 1 t t'eversed 
jte.p contaIns the reverse flag 
;polnt to the naJlle and It S SCt'een destlnation 

jd1splay naJles In llght gt'ey 

; IIOve screen pOlnter-s to ne;{t columr, 

; IIOve f i lenatle pOlnter' to the nex t en tr'y 

;have we tln1sned: 

;ye5 so see If we nave to erase 2nd [alum;. 
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· lain. hcd65:<x v3,1 

erNJr addr code 

OH8 dO be 
Ofla ee 02ab 
Ofld ad 02ab 
Of2() c9 Oc 
Of22 dO b4 
Of24 bO 

0+25 Sa 
0+26 29 01 
Of28 fO fa 
Of2a aO 12 
Of2e a9 20 
Of2e 91 be 
Of30 88 
Of31 dO fb 
Of33 60 

Of34 aa 
Of3S 20 Of44 
Of~..a eO 00 
Of3a dO 01 
Of3c bO 

Of3d 20 Of4d 
Of4O ea 
0f41 dO fa 
Of43 60 

Of44 a9 a5 
Of46 85 fe 
Of4B a9 11 
Ot4a 85 ff 
Of4c 60 

Of4d 18 
Oi4e as fe 
OfSi) 69 12 
Of 52 85 fe 
Of 54 90 02 
Of5o e6 ff 
0+56 6l) 

8june87 

seq sou.rce statetlent 

1359 bne dspfOO 
1360 inc Mrklin 
1361 Ida Mrklin 
1362 ClIP 112 
1363 bne dspfO!) 
1364 dspf30 rts 
1365 
1360 dspf50 ha 
1367 and ISOI 
1368 beq dspf30 
1369 ldy 118 
1370 Ida 132 
1371 dspf55 sta (vptr),y 
1372 dey 
1373 bne dspf55 
1374 rts 
1375 

jnope, IE are on the SaMe line 
jdo IE have fOOl to display any IIOre 

iYes keep displaying the prograas 
jout of NXlII, so finish 

; if Me finished in colUlll 2 then \ItIats there 
jnOM Mill have to be erased (no file here nOM) 
i nope, IE fimshed in eolUlll 1 
jok, Me have to blank out the last line 

1376 j=========== 
1377 jthis routine bUIlds a pOlnter to 
1378 jthe prograa entry nuaber in .a 
1379 jthe pOinter IS left In (ptr) for 
1380 jthe caller to use as an indirect 
1381 
1382 i 
1383 fndprg tax 
1384 jsr setfp 
1385 cpx 10 
1386 bne fndpO!) 
1387 rts 
1388 
1389 fndpO!) jsr nxthl 
1390 dex 
1391 bne fndpOO 
1392 
1393 
1394 j 

rts 

i keep a counter' 
jbuild pointer to first entry 
jlS the pointer correct nOM' 
jnope 
ipointer done 

j add 18 to ptr for each fllenalle entt'Y 
j sti 11 lOre to do;' 

iYes 

1395 i build a pOInteI' to the fi lename area in IIefIlOt'Y 
1396 
1397 
1398 
1399 
14(10 
14111 
1402 
1403 
14l)4 
1405 
1406 
1407 
1408 
1409 
1410 
1411 
1412 
1413 
1414 

setfp ida .<.dlrstr 
sta ptr 

, 

Ida #/dit'str 
sta ptr+l 
rts 

illlOve ptr to the next tile entry (.by adding 18i 
; 
nxtfil ele 

ida pt!' 

adc i!18 
sta ptt' 
bee nxtfi)(; 
Inc ptr+l 

nxtfOi) rts 

:- -- - ====-:::-== 
1415 ; these at'e generai purpose 
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et'ror addr code 

Of 59 48 
Of Sa Sa 
OfSb 48 
Of5c Oa 
OfSd aa 
Of5e bd Of73 
Of61 85 be 
Of63 85 62 
Of65 bd Of74 
Of68 85 6d 
Ofba 18 
Ofbb 69 d4 
Of6d 85 63 
Of6f 68 
Of70 aa 
OUt 6B 
0+72 60 

Of73 0400 C~28 
Of77 0450 (~78 
Oflb MaO 
Of7d 04c8 (~fO 
Of81 0518 0540 
Of85 0568 
Of87 0590 05b8 
OfBb O5eO 0608 
Of8f 0630 
Of91 0658 0680 
Of95 06a8 OMO 
Of99 06+8 
Of9b 0720 0748 
(Jt9f 0770 0798 
Ofa3 07cO 

Ofa5 85 64 
(ifa? 84 65 
Ofa9 20 Of 59 
Ofac aO 27 
Ofae a5 04 
!)fbO 91 62 
Of02 aCi aO 
Ufb4 91 be 

Ofbt 88 

8june87 

seq source statetlel1t 

1416 
1417 
1418 
1419 
1420 
1421 
1422 
1423 
1424 
1425 
1426 
1427 
1428 
1429 
1430 
1431 
1432 
1433 
1434 
1435 
1436 
1437 
1438 
1439 
1440 

1441 

1442 

1443 

1444 

1445 
1446 

j screen and lleS5age t'OUtlnes 

j 

;this routine sets a pointer in vptr and cptI' to the screen 
;line sent in .x 
; 
setptr pha 

txa 
pha 
asl a 
tax 

; 

Ida SCI' lin, x 
sta vptr 
sta cptI' 
Ida scriin+l,x 
sta vptr+1 
clc 
ade 1>54272 
sta cptr+l 
pIa 
tax 
pIa 
rts 

;eolor and screen 10 bytes are the same 

joffset to the color raa 

scrlln .lIIOrd 1024,1064,1104,1144,1184 

.lIIOt'd 1424,1464, 15M, 1544, 1584 

.lIIOrd 1624, 1664, 17C~, 1744, 1784 

.lIIOrd 1824,1864.191)4,1 944,1 984 

1447 j ====--=--====--== 
1448 ; this t'outlne puts t'everse spaces on 
1449 j.y lInes of the screen 
1450 ;startlng at line .X In color .a 
1451 j============ 
1452 
1453 
1454 
1455 
1456 
1457 
1458 
1459 

1460 
14t11 
1462 

doline sta color 
sty temp 

doll(~) Jsr setptr 
Idy #3'1 

dolil0 lda color 
sta (CPU) IY 

ida UaO 
sta ivptt" ,j 

dey 
Dpl oolnu 

; save the co 1 Qt' to do 
;save the lIne count 
;bUlld a pOInter to the line In •• 

istOI'e the colot' 

; stol'e a revel'se space 
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error addr code 

Ofb9 e8 
Ofba c6 65 
Of be dO eb 
Of be 60 

Ofbf Oa 
Of eO aa 
Ofel bd Offa 
Ofc4 85 fe 
Ofe6 bd Offb 
Ofe9 85 ff 
Ofeb aO 00 
Of cd bi fe 
Ofcf aa 
OtdO 20 Of 59 
Ofd3 e8 

Ofd4 bl fe 
Ofd6 18 
Ofd7 65 be 

Ofd9 85 be 
Of db 90 02 
Ofdd e6 6d 

Ofdf a5 fe 
Ofe1 18 
Ofe2 69 02 
Ofe4 85 fe 
Ofe6 90 02 
Ofe8 e6 H 
Ofea aO eM) 

Ofec b1 fe 
Ofee fO 09 
Off 0 29 3f 
OH2 09 8(; 
OH4 91 be 
Off6 e8 

Off7 dO f3 
Off9 60 

Offa 1006 1019 
Offe 1044 10M 
i())2 10e2 1099 

1006 01 Oc 31 
1009 35 
100a 2.4 31 20 
li)i)d 46 41 53 
1010 :.4 20 4c 
11)13 4 .. ·H 44 

8june87 

seq soore est a tetlE!ll t 

1463 
1464 
1465 
1460 
1467 

inx 
dec tetlp 

bne dolil)) 
rts 

ipoint .x to the next line 
i any IIOre to do' 
iYes 
jall done 

1~ j=================================== 
1469 jeall this routine to display ESsage .a on the 
1470 jscreen at the eo-ordinates that are stored with 
1471 jthe IeSsage, The text 15 displayed in reverse video. 
1472 j ==:====================== 
1473 
1474 
1475 
1476 
1477 
1478 
1479 
1480 
1481 
1482 
1483 
1484 
1485 
1486 
1487 
1488 
1489 
1490 
1491 
1492 
1493 
1494 
1495 
1496 
1497 
1498 
1499 
1500 
1501 
1502 
1503 
1504 
15(15 
1506 
1507 
1508 
1509 

1510 
1511 

1512 

j 

lleSage asl a 
tax 
lda ISgtbl, x 
sta ptr 

jaeeess taole of message addresses 

jbuild a pointer to the desired .essage 
lda ISgtbl+l,x 
sta ptr+l 
ldy 1$(:.:) 

lda (ptrl,y 
tax 
Jsr setptr 
iny 
Ida (ptr),y 
eIe 
ade vptr 
sta vptr 
bee 1leSa00 
ine vptr+l 

IlesaOO ida ptr 
ele 
adc lt2 
sta ptr 
bee tteSalO 
Inc ptr+l 

lleSa 1 Oldy lt$(M) 

j 

jfind out which lIne to store the message on 

jaai<:e pOlnter absolute (only screen ptr 
ilS used because color has been done already) 

jlOve pointer to text so that it pOInts 
ito the text stnng WIth lnd.ex y = (; 

jO~., pOlnters at'E! set up 

lleSa15 loa (ph') ,y jget a byte of the te;;t 
beq 1le5a20 jO byte termInates It 
and lt6.3 ; convert to ,'ever'se sct'een cooe 
ora IH28 
sta ivptr) ,y 

lny 
bne llesa15 

Ilesa20 "ts ; ai 1 done 

IISgtb 1 • ,.Ot'd msg 1, IlIsg:, 1115g3, 1115134, msg5, iRsg6 

115g1 .byt 1, ii, 15 

dr'mssg .byt '41 fast loaoe.-· , I) 

8-28 

page 
0: fast3s St"C, S, t" 



.main. hcdb5x:{ Y~,.l 

etTOr addr code 

1019 05 00 50 
10le 4c 45 41 
10lf 53 45 20 
1022 50 55 54 
1025 20 59 4f 
1029 55 52 20 
102b 50 52 4f 
102e 47 52 41 
1031 4d 20 44 
1034 49 53 4b 
1037 20 49 4e 
103a 20 54 49 
103d 45 20 31 
104(J 3S 
1041 34 31 00 
1044 05 00 50 
10·47 52 4f 47 
104a 52 41 4d 
l04d 5.3 20 4f 
1050 4e 20 54 
1053 49 45 20 
1050 44 49 53 
1059 4b 20 22 
IlfJC 20 20 20 
105f 20 20 20 
1062 20 20 20 
1065 20 20 20 
1068 20 20 20 
l06b 20 22 20 
lObe 00 
lObi 16 IXI 55 
1072 53 45 20 
1075 43 55 52 
1078 53 4f 52 
107b 20 54 4f 
107e 20 5.3 45 
10tll 4c 45 43 
1084 54 20 41 
1087 4e 44 20 
108a 52 45 54 
10Bd 55 52 4e 
1090 20 54 4+ 
1 093 2~) 4c 4f 
1096 41 44 00 
1099 17 01 55 
10ge 20 2d 20 
109f 43 48 41 
lOa: 4e 47 45 
WaS 20 55 4e 
IOaB 49 54 2f 
!Gab 51 55 49 
lOae 54 20 20 
Will 20 44 2e! 
10b4 :;;d 20 43 
lObi 48 41 4e 
Wila 47 45 20 
lObe « 49 53 

8june87 page .J:: 
O:.fast:..sre,s,r 

seq source statetlef1t 

1513 8592 .byt 5,0, please put yow' progt'all dISk in the 15 

1514 d,..sg2 .byt '41',0 
1515 85g3 .byt 5,0, 'programs on the disk· " ,0 

1516 1115134 ,byt 22,0, use CUt'sor' to select and retUt'n to load ,(! 

1517 81sg6 .byt 23,1, u - change ul1ltiquIt d - change dlsk', 
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et'rer adar code 

lOeO 4b 00 
10e2 09 01 54 
lOc5 48 45 52 
10e8 45 20 41 
lOeb 52 45 20 
10ee 4e 4f 20 
lOdl 46 49 4c 
IOd4 45 53 20 
IOd7 4f 4e 20 
10da 54 48 49 
lOdd 53 20 44 
10eQ 49 53 4b 
10e3 21 00 

lOeS 55 55 54 
lOeB ba aa a4 
lOeb 6a aa 
10ed a4 6a aa 
10fO a4 55 5a 
10+3 a4 (Xl 
lOf5 la 90 00 
10f8 la 90 00 
lOfb ba 40 
10fd 01) ba 40 
1100 01 a9 00 
1103 01 a9 
1105 00 Ob a4 
1108 00 Ob a4 
110b 00 la 
110d 90 (M) la 
1110 90 00 6a 
1113 95 54 
Hi5 6a aa a4 
1118 6a aa a4 
I11b 6a aa 
1110 a4 55 55 
1120 54 00 eM) 

1123 00 24 

1125 55 55 54 
1128 ba aa a4 
112b ba aa 
112d a4 6a aa 
1130 a4 69 55 
1133 a4 69 
1135 01 a4 69 
Ina 01 a4 69 
113b 01 a4 
113d 69 55 a4 
} 14,) ba aa ail 
1143 Oil aa 
:145 a4 02 aa 

8Junei37 

seq source state.ent 

1518 1595 .byt 9,1, 'there are no files on this dISr.:',O 

1519 
1520 ;======== 
1521 ; this is the data for the 5pn tes 
1522 ithat &ilKe up the tltle 
1523 
1524 
1525 

1526 

1527 

1528 

1529 

1530 

1531 

1532 

1533 
1534 

1535 

1536 

1537 

1538 

i 
titlez .byt $55,$55,S54,$6a,Saa,Sa4,$Oa,Saa 

• byt Sla, $90,$00, $la, $90, $I)), $6", $4(1 

"byt $90, $I:"), $1 a, $90, SOO, S6a, $95, $54 

.byt $6a,Saa,Sa4,$6a,$aa,$a4,$6a,$aa 

• byt $a4, $55, $55, $54, $1)(1, $(M) , $00, $24 

tItlea .byt $55,$55,$54,S6a,Saa,Sa4,S6a,Saa 

• byt $a4, $ba, Saa, Sa4, $t8, $55, Sa4, i69 

• byt $I)l! $a4, $69, SOl, $a4 , S69, SOl! ia4 

.QYt 5a4~$oa,$aa~$a4~io;.S5~!$a4,$b; 
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O:fast3.st'c,s,r 

et'rDt' addr code seq source statetlel1t 

1148 a4 69 55 
114b a4 69 
114d 01 a4 69 1539 .byt $01,Sa4,$69,$01,Sa4,$69,~)1,Sa4 

1150 01 a469 
1153 01 a4 
1155 69 01 a4 1540 .byt $69,$Ol,Sa4,Sb9,$Ol,Sa4,$69,~)1 

1158 69 01 a4 
USb 69 01 
115d a4 55 01 1541 · byt Sa4, S55, ~)1, S54,.~:J(), ~)O, S(M), $54 

1160 54 00 00 
1163 (J(j 54 

1542 i 
1165 55 55 54 1543 titlep .byt S55,SSS,S54,Sba,Saa,Sa4,$6a,$aa 

1168 ba aa a4 
116b ba aa 
116d a4 ba aa 1544 .byt Sa4,Sba,Saa,Sa4,$69,S55,Sa4,Sb9 

1170 a4 69 55 
1173 a4 69 
1175 01 a4 69 1545 • byt ~)1, $a4, $69, ~)1, Sa4, $69, ~)1 , $84 
1178 01 a4 69 
117b 01 a4 
117d 69 55 a4 1540 .byt Sb9,S55,Sa4,Sba,Saa,Sa4,Sba,Saa 
1180 ba aa a4 
1183 ba aa 
1185 a4 ba aa 1547 .byt Sa4,Sba,Saa,Sa4,S69,$55,S54,Sb9 

1188 a4 69 55 
118b 54 69 
118d 00 00 69 1548 .b~~,~,$69,~,~,Sb9!~,~ 

1190 00 00 69 
1193 (x) 00 
1195 69 00 00 1549 .b~$69,~,M,Sb9,SOO,~),$69,$OO 

1198 69 00 00 
119b 69 00 
119d (x) 55 00 155(; • byt ~)O, S55, $(K), ~)O, SOO, SOO, SOO, $c4 
llaO (x) 00 00 
11a3 (M) c4 

1551 i 
lia5 00 1552 dlt'str .byte () :where di!'ectory entries ae stat'eo 

1553 • end 
I) e"rors detected 
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syllbol table 
<.biank> = label, <=> = syMbol, <+;;: .ultibly defined 

ad2061 OS()d atnin =0080 atnout =0008 bl 09ec b2 Oa(M) b3 0a22 b4 Oa35 b5 Oa45 bascod Oe34 
bcnt!5 =OOOc bcnt64 =OOfc bdir Oa7c bdirO!) OaB3 bdir05 Oa90 bdidO Oa92 bdir!5 Oa98 bdir20 Oa9c bOlt':5 Oaa! 
bdir30 Oaac bdir:!.5 Oabf bdir40 Oac9 bdirSO Oada brstld 09cb buH =O~J)() buf2 =(l4(H) bun =0500 buf4 =(lbOO 
buf5 ~)7(y.) bufptr =0010 byte15 =OOOb byte64 ~)Ofb bzeede =ff45 cl Oabd c2 Oac5 cbmbas Oebe chkin =ffc6 
chrout =ffd2 cin15 =0004 cin64 ~)040 ckout =ffc9 close =ffc3 clrchn =ffcc clldlp 099d color ~:~)b4 cout15 ~)(ii)8 

cout64 ~)OlO cptr ~2 curlin ~)2aa curprg ~)2a8 dcend Ob67 delen =Old2 dcntr =02ao dcCOe 0995 ooest 08e: 
din15 ~)OOI dIn64 =0080 dIrstr lla5 dodIr 0ge8 oOJIIP 09a6 dOUCH) Ofa9 dolilO O·fae doline Ofa5 dome1rlC 08t: 
dooeftIC 0901 dosee~: 0%5 doutlS ~XM)2 dO\.lt64 ~:M)20 dOlr«lOO 0888 dOlr«l15 0894 dOloln16 OSaf d0M120 08ba down 25 OBci' 
drtlsg2 11)41 dnlSsg lOOa drtype =02af dspfOO Oed8 dspflO Oee4 dspfl5 0ee8 dspf20 OHIO dspf25 Of 09 dspf30 0+24 
dspf50 Of25 dspf55 Of2e dspfll 0ec5 dsp~)i) Od9a dsp.!!) Od9d dspll15 Oda9 dspa16 Odba dspa17 Odc9 dspl12C Gad 
dspa25 Oded dspll30 Odf3 dspa40 (leOb dspa52 Oela dspll53 Oe21 ospa54 Oe2d dspa55 Oe4c dspll56 (je55 dspm57 !)eoL 
dspll58 1)e6c endbas Oe43 endxeq 0e4c execut 0e43 fl Ob23 f2 Ob28 fix19 0902 fixcia 097(; flxd81 OOtlb 
flolO Ob14 flol5 O1l2!) H020 Ob22 flo3O Ob26 flo.50 CIb:.c flead OaH fndp(M) Of3d fndprg Of:.4 fprg =.Jia .... 
frO(l15 09dd frO(164 Oc5c fr1OO4 (le6a fraa15 0gee fraat64 Oc54 fs1500 OM7 fs1510 Ob53 fs04({ Oc2e +sto15 004(, 
fstb64 Oc2B gehn =ffe4 gotdOO Od7c gotdir (ld5f gotprg Obie gs Oa69 gt (ia6e h1 (l9b7 h2 (;9bb 
h3 Oa6c h4 Oa71 hdrs =(K)(!6 ibl015 (ia2b ibl(!64 ObBa 102015 Oa37 ib2064 Ob94 Ibyt15 Cia2;) 10yt64 ('0 7+ 
Jl 09bf j2 0ge1 j3 Oil79 J4 Oaea Joboff =(K*)f Jobs =(KK*) 115 09c1 Ipb15 0780 IpbM =<H)td 
ntefllClld l)SeO IllE!Mexe OBec llleftlred OSe6 lllenu Oc79 llE!flulO Oc9c 1IIefIu20 Oea7 ntentu'"'5 OeaQ menu35 Occ8 menu 4-( (ieee 
menu45 Oef7 Menu5!) (Idle: lII!f1u55 (Jd25 lllenu60 Od3a lM!Ilu65 Od4a llleSill)O (lfdf IIleSalO Oiea eesa15 Ofec mesa20 \}H~ 

ntesage Ofbf IIlcede (lec2 11591 1(w)6 I15g2 1019 115g3 1044 I15g4 1061 I115g5 10c2 I15g6 1099 msgtbi ('';~2 

nol581 0882 noblnk 0e96 noprog Od72 notbas Oe49 nXlICed 094a nxnteftIC 08f4 nxtHii) (H58 nxtfli Of4Q ob1015 (!Qfj 

oblO64 Obb6 002015 Oal)6 ob2004 Obc2 ob3015 Oa09 obyt15 09ec obyt64 Obab okbink Oe89 okvart Oc08 open =HcG 
opener 0829 p1 0995 plO Oa14 pll 0a2b p12 Oa37 p2 099a p3 09ce 04 1)9d9 p5 0900:1 

p6 09e8 p7 09f7 p8 OaC!6 p9 Oa09 pbi5 = 18t)) pb64 =dd(K) postbl Oe73 prgcnt =02a7 ptr =/) ... .;.e 
Ptr2 ~)(iba read =0080 reopen 0814 rfblok Oa48 rnblOO Ga7b rnblok Oa52 scend Oc72 serlIn ,)n3 sctOO ube(, 
setl!) Obe9 sctop Obd8 seel< ~)ObO setfp (lf44 setHs =ffba setnam =ffbd setptr Of 59 sne~l)i; Oaea sne:'t (ia'J'] 
syspt:l Oc25 temp =iX165 titlea 1125 titl~ 1165 trtlez lOe5 unltno =02bO vartab =i)):d vptr =i)(l6C wi uaS4 
1112 OaSb wal td~: Ocef wrklln =02ab wrkoff ~)O(la wr~:prg =i)2ac dram =ffc1 XOD;d5 =0557 
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cross reference 
<.> :: definition, <$> " write, <b lank) ::: read 

ad2061 080d 1131 
atnin =0080 67. 
atnout =0008 131 
bl 09ec 279$ 4471 
b2 OaOO 280$ 4651 
b3 Oa22 281$ 4961 
b4 Oa35 282$ 5121 
b5 Oa45 283$ 5241 
bascod 0e34 12301 1264 1265 
bcnt15 ~ 891 620$ 625$ 
bcnt64 =OOfc 301 
bdir Oa7c 301$ 405 5811 
bdirOO OaB3 S8SI 
bdir05 Oa90 303$ 590 5931 
bdlrlO Oa92 5941 59B 
bdir15 Oa98 305$ 597. 
bdir20 Oa9c 6031 630 
bdir25 Oaa7 605 6091 
bdir30 Oaac 611. 632 
bdir35 Oabf 6221 626 
bdir40 Oac9 b18 b2Bt 
hdirBO Oada 607 614 6381 
brstld 09cb m 411. 
buH =0300 75t 551 557 559 651 676 678 
buf2 =(141)0 761 5.38$ 539$ 
bun =0500 77. 141 143 235 368 ~ob9 370 398 405 411 454 501 552$ 553$ 

SB3 SB5 587 595 603 624 6.38 b58 670 6-~ II. 674 675 6;; ' , 679 
69b 699 707 75b 

huH =()6OQ 781 
buf5 =0700 794 94 
bufptr =0010 BSI 594 613 616 623 6.35 64B$ 652$ 689 692 698 7t.J5 
byte15 =I)(ll."lb B8I 448$ 465$ 496$ 512$ 524 725$ 733$ 
byte64 =OOfb m 776$ 797$ 804 815$ 826$ 925$ 9:24$ 939 
bzcode =ff45 521 867 873 1228 1253$ 1275$ 1277$ 1306 
cl Oabd 286$ 6201 
c2 Oac5 287$ 62"A 
cbmbas Oebe n(~ 

chkln =ffc6 17. 158 
chrout =Ha2 21# 189 247 984 1233 1242 
on15 =0004 b5t 423 43.3 461 474 508 516 
(1n64 =(N)40 11. 929 
cr.:out =ffc9 181 151 184 227 
close ::Hc3 2~ 119 
clr'1:hn =ffcc 19* 120 10:' Jb 161 194 Z~,O 

cmdlp 099d :.08# 370 
colof' =0064 371 145.3$ 1457 
cou tiS =0008 6b# 350 ~~~ 743 1·:"'.1 

c:out64 =(K) 10 1211 786 794 830 838 953 962 
cptr =(~)62 36# 1336$ 1345$ 1348$ 1429$ 1434$ 1458$ 
cud in =02aa 4611 1135$ 1161 1168$ 1179 1184$ 
CUf'prg =02a8 Wi 11~>4$ 1155 1160$ 1173 1178$ l1SQ 1196$ 121)1 12(13$ 128q 1327 
dcend Ob67 75::.# 754 
dclen =Old2 146 148 754~ 

dcntr =02ad 4911 147$ 149$ 209 212$ 214 216$ 
dCOde 0995 136 138 349# 368 ~,69 370 3% 4.i}S 411 4:.4 501 552i 5::$ S:=.-

585 587 5QS 0(13 624 638 658 b 7;) ~- e74 675 -.., b· ... ~ ~ 
t . t"'!c 
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cross reference 
<I) :: definI tian, <$> :: write, <blank> = read) 

699 707 754 756 
ddest 08e3 142$ 144$ 196 198$ 200$ 2354 
(lIn 15 =0001 631 
dinb4 =0080 9t 958 9b5 
dirstr lla5 1397 1399 15521 
dodir 09c8 37S 405t 
dOJIlp 09a6 369 3721 
doll(M) Ofa9 14551 1465 
dolil0 Ofae 14571 1462 
dol ine Ofa5 989 994 1122 1140 14531 
dOlletlC 08f2 154 1Bb 229 2451 
danetIC 0901 248 2531 
doseek 09b5 300$ 373 3881 
dout15 =()OO2 b4I 350 426 436 467 477 735 743 
doutb4 ::(J020 101 828 838 
d0l«100 0888 1831 213 217 
do_Ii 5 0894 1881 192 
d0l«116 08af 199 2021 
d0l«120 OSba 200 209. 
dOl«125 OBdO 215 2261 
drtlSg2 1041 1765 15141 
drmssg 1 Ol)a 175$ 15121 
drtype =02af SOt 163$ 1270 
dspfOO Oed8 13254 1359 1303 
dspflO 0ee4 1328 13301 
dspf15 (leeS 13321 1339 
dspf20 Of 06 1346 13501 
dspf25 Of 09 13521 
dspf30 Of24 13b4t 1368 
dspf50 Of25 1355 13661 
dspf55 Of2e 13711 1373 
dspfil Oee5 1146 1317. 
dsplOO Od9a 114M 1169 1183 1185 1197 12\)4 
dspl10 Od9d 11471 1148 1159 1175 1193 1195 1218 
dspa15 Oda9 1150 115.31 
dspl16 Odba 11611 
dspl17 Odc9 1164 11684 
dsom20 Odd 1154 ii71t 
ospm25 Oded 1180 11844 
dspm.30 Odf3 1172 11871 
dspl!l40 OeOb 1188 11991 
dspm52 Oe1a 1200 120M 
dspa53 Oe21 1207 12101 
dspm54 Oe2d 1211 121M 
dsplll55 Oe4c 1217 1247t 
dspll56 (le55 1252# 1256 
dsom57 Oe62 12594 1'"' "-' .:.0.:. 

dspm58 Oe6c 1265# 1268 
endbas Oe43 12371 -1264 
endxeq Cie4c 1244# 1258 
execut Oe43 12391 1258 1259 
fl Ob23 696i 76(1$ 764$ 
f2 Ob28 6991 761$ 7b5$ 
+lX19 0902 173 2611 
~!xCia (J97(i ~,j)9 31:::" 
t 1 ;,.081 0068 291 7Sift 
.floii: !)Oi4 687# 709 
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cross reference 
<I> = defInition, ($.) :: IIrite, <blank> = read ) 

flo15 0020 690 6941 
fl020 Ob22 683 6951 
flo.)t) 0026 6984 702 
Ho5O Ob3c 706 7141 
Head Oaf4 411 6701 
fndpOQ Of3d 1386 1389t 1391 
fndprg Of34 1290 1323 138.31 
fprg =02a9 451 113.3$ 1165$ 1166$ 1181$ 1182$ 1321 
frOO15 09dd 4311 434 
frOO64 Oc5c 9S6t 959 
frl0b4 Ocba 9641 966 
fratl15 0gee 4211 424 454 501 
frat164 Oc54 781 821 9521 1228 
f515QO Ob47 7321 746 
fs1510 Ob53 734 7371 
fs641)() Oc2e 927. 930 935 
fstb15 Ob40 290$ 696 699 7251 762$ 766$ 
fstb64 Oc28 295$ 867 873 9221 1275$ 1277$ 
getin =ffe4 201 159 1047 1127 1147 
gotdO!) Od7e 1117 11321 
gotdir Od5f 1094 11161 
gotprg Obfe 869 8921 
gs Oa69 553$ 5571 
gt Oa6e 552$ 5591 
hI 09b7 262$ 389t 
h2 09bb 265$ 3911 
h3 Oa6c 266$ 558t 
h4 Oa71 263$ 5601 
hdrs =OOOb 701 389$ 391$ 558$ 560$ 
ibl015 Oa2b 506t 51..19 518 
ibl064 ObBa 7851 798 
ibWl5 Oa37 5151 517 
ib2064 Ob94 7901 791 
ibyt15 Ou"O 368 4951 670 672 
ibyt64 Ob7f 294 Tl5t 1041 1053 1061 1074 1093 1097 1100 1297 1299 
j1 09bf 269$ 3934 
j2 0gel 270$ 3951 
j3 iJa79 271$ 5641 
j4 Oaea 272$ 6544 
j abaft =1)01) f 86t 541$ 545 548$ 554 562 649 653 
jobs =(K)OO 691 393$ 396 564$ 655 
115 09cl 39M 397 
Ipb15 0780 961 610$ 611 628 631$ 
Ipb64 =OOfd 31# 
IIE!IIIC lid 08eO 2m 246 
lletllexe 08ee 24:2:11 
tIIetIIred 08e6 238t 
menu Oc79 231 9791 lE~) 1151 1208 
tllenulO Oc9c 997* lCM)1 
lIenu20 (lea7 100~'# 

menu25 Oca9 lCKi44 1007 
lIIenu.35 Occ8 lO21l1 1024 
meflu40 Ocde 10391 1049 1055 
lllenu45 Oct7 1043 105111 
menu50 00 Ie 1063 10691 
lIIef1u55 Od25 1074# 1080 
IllenUbO (Id~.a 1092# 1108 
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Ct"Oss reference 
( (I) = defini tion, ($> = .rite, <blanD = read 

lIeflu65 Od4a 1100t 1105 
aesaOO Ofdf 1489 14m 
Ile5al0 Ofea 1496 14981 
aesa15 Ofec 15004 1500 
1le5a20 Off9 1501 15071 
!leSage Ofbf 1031 1040 1057 1125 1142 1144 14741 
IIlcode Oec2 1303 13061 
115,1 1006 1509 15111 
I15g2 1019 1509 15131 
11593 1044 1509 15151 
I15g4 10M 1509 15161 
IIsg5 lOc2 15l.)9 15181 
I15g6 1099 1509 1517t 
IIsgtb 1 Offa 1476 1478 15091 
nol581 0882 165 1751 
noblnk Oe96 1278 128bt 
noprog Od72 1127t 1129 
notbas Oe49 12431 
nxllCod 094a 2941 297 
nxllE!!lC 08f4 2464 251 
nxtfOO Of5B 1410 14121 
nxthl Of4d 1107 1350 1389 14064 
oblO15 09f7 4591 462 4130 
001064 Obb6 8251 841 
ob2015 Oa06 46b 4691 
ob2064 Obc2 827 83{)t 
ob3015 Oa09 4721 475 
obyt15 09ec 398 44131 587 595 624 6.~.8 677 679 756 
obyt64 Obab 8151 1040 1052 1060 1067 1213 1288 1293 1296 
olr:blnk 0e89 1272 12801 
olc:vart Oc08 895 8971 
open =ffcO 24# For v-J 

opener 0829 116 124 126. 
pI 0995 313$ 3481 
p10 Oa14 322$ 4784 
p11 Oa2b 323$ 50St 
p12 Oa37 324$ 514# 
p2 099a 314$ 35U 
p3 09ce 315$ 4201 
p4 09d9 316$ 4271 
p5 09dd 317$ 430. 
p6 09e8 318$ 4371 
p7 09f7 319$ 4584 
p8 Oa06 320$ 4681 
p9 Oa09 321$ 4711 
pbl5 =1800 62i 349 35'1$ 4" .i...l 427$ 431 437$ 459 460$ 4"'~ .... ~ 47Si 5~)c 515 ... 

736$ 7:::.8$ 744$ 
ob64 =ddOO 8# 785 787$ 793 795$ 825 829$ 831$ 8-39$ 9"'''' i...! 052 954$ 95t, qb.":t· 

964 
postbl Oc73 977# 1021 
pt'gcnt =02a7 nt 1090$ 1106$ 1116 1158 1192 1354 
pr" =OOfe )2i 137$ 139$ 188 203 20S$ 2i)7$ 1095$ 1098$ 1102$ 1292 1295 1332 1398$ 

14l)(1$ 1407 1409$ 1411$ 1477$ 1479$ 1481 1485 1492 1495$ 14~7$ 1500 
iOtr2 =0062 33.# 
"ead :;)jI8i) 7:::'1 563 
"'eooen (i814- 117# 1~.4 15: 1 c r= •. J . ..) 1214 
r+c,lDk ')a~ 53.8lt 58-3 674 
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eross refe~ee 
<t> == def ini hon, <$> == Iojrite, <b lan~:> = read ) 

mblOO Oa7b 561 565t 
mblok Oa52 5451 658 
scend Oe72 9691 1251 
ser 1 in Of73 1427 1430 14401 
sctOO ObeO 867. B83 885 
sct10 Obe9 8731 877 
setop ObdS 8621 867 873 1228 1251 1"'110'"1 .. "u. 1275$ 1277$ 
see~: =001>0 731 392 
setfp Of44 1088 1384 1397. 
set 1 fs ==ffba 22t 130 
setnalll ==ffbd 231 132 
setptr Of 59 1070 1318 1422. 1455 1483 
snexOO Oaea 655t 656 
snext Oadd 585 603 647. 675 707 
sysprg Oc25 910 9131 
tellp =0065 38t 1330$ 1333 1454$ 1464$ 
ti tlea 1125 15341 
ti tlep 1165 15431 
tltlez t0e5 9'17 15251 
un i tno =02bO 511 115$ 121$ 122 129 
vartab =OO2d 391 863$ 865$ 874$ 881 882$ 884$ 892$ 893 896$ 
vptr =OO6c 341 1077$ 13.34$ 1342 1344$ 1347$ 1371$ 1428$ 1431$ 1460$ 1487 1488$ 1490$ lS(i4$ 

1oj1 Oa54 275$ 546t 
1oj2 Oa5b 276$ 550t 
waltdk Ocef 10471 1048 
IojrUin =02ab 47. 1320$ 1360$ 1361 
IojrKoH =t)l)(Ja 871 540$ 550 
wrkprg =02ae 481 1322$ 1326 1352 E.56$ 
xfrilll =ffe1 122B1 1274 1276 
xoby15 =0557 75bI 759 76.3 
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CHAPTER 9 

Hardware: 

RAM Expansion 

C64 or C128 with the 1764, 1700 
or 1750 RAM Expansion Cards 

1) Finds size of any ~AM card 
2) General purpose stash and fetch routines 

Known bugs: None 

The RAM expansion code consists of 3 routines: howbig, stash and fetch. 

Howbig is a routine which will find the size of the RAM card instal led. 
It works with all 3 RAM card models on both the 64 and 128. Call the 
routine. Results are returned in the accumulator: 

· A 
· A 
· A 
· A 

= 
= 

= 

8 for the 1750 512K RAM expander 
2 for the 1700 128K RAM expander 
4 for the 1764 256K RAM expander 
1 if there is no RAM expander 

Stash and Fetch are general pupose routines that allow you to move memory 
between the CPU and expansion card. Stash and Fetch work with all 3 RAM 
card models on both the C64 and C128. The routines also handle ROM 
banking on the 128 and 64 so that you can stash and fetch to any memory 
location. 
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error aOdr code 

=1800 

=17(~) 

=OOfb 
=afOO 
=dS06 

1800 4c 1813 
1803 4c i87e 
1806 4c 187b 

1809 0000 
180b 0000 
leOd 00 
180e 0100 
1810 00 
1811 00 

1812 i)) 

1813 

seq sout'ce statement 

2 , 
. .J 

4 
5 

*=$1800 

6 :=========--============================== 
7 eouates 

8 ;======================================== 
9 

It) 

11 

13 
14 
15 
16 

Duder = $1700 
r,umOanf:: :: $tb 
t'amexo :: $afOi) 
t'Ct' ::: $d506 

17 :======================================== 
18 JUmo taole 

19 :============--=========================== 
20 

24 
25 
26 

start lmo howblg 
Jmo stash 
lmo fetch 

27 ;================================--========== 
28 DMA oarameters 

29 :============--============================== 
30 
31 

params • wora $t)((l(j Host addt'ess, 10, ,"" 
III. 

• word SOt))O E:<p address. la, hI 
exoOan~: .byte $00 E:<oanslon bank no. 

.word S0100 # bytes to move, 10, 

.ovte SOO Interruot mask reg. 

.byte SOO Adress control reg. 

hI 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

bnk128 .byte $00 Bank of 128 to work wIth 
pend 

===:==--=--================ 
Test raM expander to determIne SIze 

;-- ::--=--=:::-=-----
46 
47 Number of banks IS returned in .A 
48 and to numbank, 
49 
50 .A = 8 for the 1750 512K exoander 
51 • A = 2 for the 1700 128K exoander 
52 • A = 4 for the 1764 256K e:<oander 
53 • A = 1 for no RAM exoanoer 
54 
55 
56 
57 

;=========================================== 
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en'or aOdr code 

18n a2 17 
1815 Be 180a 
1818 Be 180c 
181b a2 01 
181d 8e 180f 
1820 ca 
1821 Be 180e 
1824 Be 180d 
1827 8e 1809 
182a Be 180b 
182d 8e 1812 

18:;'J) 8a 
1831 49 Sa 
18-33 9d 1700 
1836 ca 
18.37 dO f7 

1839 20 187e 
183c ee 180d 
183f ad 180d 
1842 c9 08 
1844 dO f3 

1846 a2 00 
1848 Be 180d 

184b a2 00 
184d Sa 
184e 49 3c 
1850 9d 1700 
1853 ca 
1854 dO f7 

1856 20 187e 
1859 ee 180d 

18Se ad 180d 
185+ c9 08 
1861 fO 12 

1863 20 187b 
1866 a2 00 
1868 8a 
1869 49 Sa 
186b dd 1700 
IBM dO 05 
1870 ca 
1871 dO f5 
1873 f(! d6 

1875 ad l8Ud 
1878 8:; ft; 

6.)une87 

seq source statement 

58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
1(17 

108 
109 
110 
111 
112 
ll: 
114 

howt1l9 Idx lI)buffer 
stx params+l 
stx params+3 
Idx H01 

20$ 

30$ 

40$ 
50$ 

60$ 

90$ 

stx params+6 
dex 
stx params+5 
stx expbank 
stx params+O 
stx params+2 
stx bnk128 

txa 
eor "Sa 
sta buffer,;{ 
dex 
bne 20$ 

JSt' stash 
InC expbank 
Ida e;<pbank 
cmp 118 
bne 30$ 

Idx 110 
stx e>:pbank 

Id>: 110 
txa 
ear liS3c 
sta buffer, x 
dex 
bne 50$ 

1St' stash 
inc e;{pbank 

lda e:<pbanv 
emp 118 
bee 90$ 

lSI' fetch 
Id>~ 110 
t:!a 
eat' iS5a 
cme buffet',:: 
One 9i)i 
de:, 
bne 60$ 
bee 41)$ 

Ida e:~pbanf 

sta numban, 

Here are the 8 oarameters we 
lUst set for stash and fetch: 
First. set UP the hi bytes af 
the cau and expansion address. 

Set UP the byte count hi 
and the byte count 10. 

Set UP the expansion bank to 
use and the 10 bytes of the 
cpu and expanSIon address. 
Set the 128 bank to work wi tho 

Genet'ate alb lock 
test pattern in 
buffer. 

Now wrlte the test 
oattern in buffer 
to each of the B 
pOSSible expo banks. 

OK, now change 
the 1 block test 
pattern In the buffer 
to a new pattet'n. 

Now wrlte the new 
pattern to bank It' 

i.cneck to see 
If we are done) 

•.• ano read the pattet'n 
it'om bank i :.~+ 1) . 

We should see the old oattet'n 
het'e. If we don t then the data 
changed and we have found the end. 

Bvtes match so all IS well. 
LOaD back ~or next bank. 

Number o~ banks IS returned In 

the accumulator and In numoank. 
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et'ror addr code 

187b aO ed 
187d 2c 

187e aO ec: 

1880 a2 08 
1882 bd 1809 
1885 9d df!)2 
1888 ca 
1889 10 +7 

188b 8c dfOl 

188e ac 1812 

1891 
1891 ad ttfD 
1894 6 fc 
lSCi6 t!.~! ia 

6June87 

seq source statement 

115 
116 ;=====--========================================= 
117 stash & fetch subroutlnes 

118 ; ===========--========================= 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 

These routines wlll transfer RAM between the 
CPU and expansion unIt on the c64 and c128. 
BefOt'e call ing, you must set up 8 pat'ametet's 
for the DNA as follows: 

source address (10. ill! 

destlnatlon address (lo. hu 
e:<apnslon baM 
number of bytes (10. hl! 
128 bank to use 

131 (paral1eters are located at "oarams") 
132 
133 You may stash or fetch at any address. 
134 These routlnes Will bank out RONs and 110 
135 befOt'e starting the DNA. 
136 
137 I f you want to fetch or stasl'1 RAM bank 
138 on the C128 be sure to maf~e a copy of thIS 

139 code In bank 1 too. 
140 
141 :=========================================== 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
15~, 

154 
155 
156 
157 
158 
15~ 

l6() 

fetch ldy .$ed 
• byte $2c 

Command to read fr'om exoander 
WIth ~FOO optIon enabled • 
isklp 2 bytes! 

stash ldv .$ec Command to W!'l te to e:<oanaer' 
WIth FFOO ootlon enabled. 

Id:: liDend-oarams-2 
10$ Ida params.x Initialize the DMA 

sta $df02.:-: 

oe:·' 
bpI 10$ 
sty $dfOl 

Id'-l onU28 

con tal leI' WI th our 
parametet's. 

and Issue command. 

Set tl'1e .v reqlster to tne 
128 bank we want (0 or II, 

161 ;=============================== 
162 tum oH ROMS and start DMA 

163 :=============================== 
164 
165 

: 1 

dmarom 
Ida $t-itd 

ema #Hc 
bee :<+e"04 

The "l~~ bvte o~ the 
reset vector on ail [645 
15 eoua.! to he. 
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en'or addr code 

1898 78 
1899 ad d506 
189c 48 
189d 98 
18ge fO 07 
18aO a9 40 
IBa2 Od d50b 
18a5 dO 05 
18al a9 3+ 
18a9 2d d506 
18ac 8d d506 

18af ad HOO 
18b2 48 
18b3 09 3f 
18b5 8d HOI) 
18bB 68 
18b9 Bd ffOO 
18be 68 
18bd 8d d506 
18eO 58 
lScI 60 

18c2 78 
18c3 as 01 
18e5 48 
18c6 09 03 
18e8 85 01 
18ca Sd HOO 

18ed 68 
18ce 85 01 
18dO 58 
1801 60 

18d2 

o ert'Ot'S detected 

6.June87 

seq source statement 

172 :============ 
173 ; el28: turn off all ROMs 
174 ; =--==---=======--= 
175 
176 sei 
177 Ida ret' 
178 pha 
179 tya 
180 beq bk0128 
181 lda U40 
182 ora rer 
183 bne bang i t 
184 bk0128 Ida "3f 
185 and rer 
186 banglt sta rer 
187 
188 Ida $HOO 
189 pha 
190 ora .$3f 
191 sta $HOO 
192 pIa 
193 s ta SHOO 
194 pIa 
195 sta rcr 
196 ell 
197 rts 
198 

Save the old value of 
the 128 rer. Now convert 
the 128 bank nWllber to a 

; iIlask for the VIC/DNA 
, pointer In the rer. 

This allows a stash or 
: fetch to bank I) or bank 1 
; of the 128. When uSlng 
, bank 1. be sure to lIake a copy 

of this code In both banks. 

Save the 128 conflgut'atIon 
: now kill ROMs and liD. 
: When we Wrl te to FFOO 

DMA executIon begIns. 

Restore the old 
configuratIon and 
restore the old VIC 

: pOInter in the "ct' , 

199 : =============== 
200 ; e64: turn off all ROMs 
201 ; =====--==========--=== 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 

216 
217 

xfer64 sei 

end 

lda SOl 
pha 
ora .$03 
sta $01 
sta SHOO 

pIa 
sta SOl 
ell 
rts 

" end 

Save the value of the 
the c64 control Dart 
and turn on lower 3 blts 
to bank out ~:OMs, 1;0. 

Now sht't transfer' .•. 

Restot'e the 01 d 
eonh gut'a t Ion 

: and return. 
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.ma:n. hC065xx v3.1 6June87 

symbol table 
.b lanf::· = label, <.= .. : = symool. <.+.>= mul tlb ly dehned 

banglt 
hOWOlg 

18ac bk0128 18al bnk128 
1813 numbank =OOfb pat'ams 

1812 buffer =1700 dmarom 1891 end 
1809 pend 1813 t'amexo =dfOO rcr 

9-6 

18d2 exobank 180d fetch 
=d506 start 1800 stasn 

cage 

187b 
I87e 

5 



.maln. hcd65x~( v3.1 6JuneB7 page b 

cross reference 
( (jp = defim tion, <.$> = wrl te, <.b lank;' = read ) 

bangi t 18ac 18-3 186t 
bk0128 18a7 180 184t 
bnk128 1812 39* 70$ 157 
buffer =1700 11* 60 74$ 90$ 105 
d8larOll 1891 166. 
end 18d2 21St 
expbank 180d 34# 67$ 79$ 80 85$ 95$ 97 111 
fetch 187b 24 101 1441 
howbig 1813 22 60t 
numbank =OOfb 12. 112$ 
paralls 1809 324 61$ 62$ 64$ 66$ 68$ 69$ 150 151 
pend 1813 401 150 
rallexp =dfOO 131 
rcr =d506 14. 177 182 185 186$ 195$ 
start 1800 22. 
stash 187e 23 78 94 148. 
xfer64 18c2 169 20:!.# 

9-7 





CHAPTER 10 

1351 House Driver #1 

H a r d war e: C 6/~ arC 1 2 B wit h a 135 1 In 0 1I~; P 

1) BASIC-compatible mouse drivers for the 
C-64 and C-12B. 

Known bugs: None 

Here are two driver routines for the 1351 mouse. There is one for the 
C64 and one for the C12B. These routines originally appear-prj in t.hr- t:-j~)j 

Mouse User Guide. 

Mouse data appears in the SID chip registers and is read by a short 
wedge program running off of the IRQ. Shown below are two sample BASIC 
programs which call the 1351 mouse driver routines: 

C64 

10 IF Z=O THEN Z=Z+1 :LOAD"MOUSE.POINTER".B,l 
20 IF Z=l THEN Z=Z+l :LOAD"MOUSE64.BIN",B,1 
30 V=13 lf 4096:POKEV-J21, 1 :POKEV+39, 1 :PUKEV+O, lUO:P!lI(EV. t. 
40 POKE2040,56:SYS12*4096+256 

C128 

10 BLOAD"MOUSE.POINTER":KEYB,"." 
20 BLUAD"MOUSE128.BIN" :SYSDEC("t800") 
30 BA=DEC("OA04") :POKE BA,l OR PEEK(BA) 
40 SPRITE 1,1,2 :MOVSPR 1,100,100 
50 GRAPHIC1,1 :CHAR 1.8,1,"BASIC CHEAPO PAINT (TM)" 

100:PllKFV,IFi,O 

100 DO:GETKEY A$:IF A$=" "THEN GRAPHIC1,1:CHAR 1.8,1."BASIC CHEAPO PAINT (TN)' 

130 IF JOY(l)<>O THEN GOSUBI000 
140 LOOP 
1000 X=RSPPOS(1.0)-25:Y=RSPPOS(1.1)-51:X=-X*(X>0):Y=-Ylf(Y>O) 
1010 LOCATE X,Y:C=1-RDUT(2':DRAW C,X,Y 
1020 DO: X=RSPPOS(1,O)-25:Y=RSPPOS(1,1)-51:X=-Xlf(X>O):Y~-Y*(Y>O) 

1030 DRAW C TO X,Y:LllOP WIIILE JllY(U<>O : RETURN 
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.main. hed65xx '13.1 

error aodr coot' 

=0314 
=dOOO 
=d400 
=d419 
=d41a 

=1!7e 

" lld6 
=110& 
: lid, 
=11e6 

=18fO 

J8tO :JBIL 
18t2 =1813 
18f3 =18t4 
18til :1815 
18f5 =18f6 

= 16(11) 

1800 ad 0315 
1803 c9 18 
1805 to 19 
1807 08 
1808 78 
1809 ad 0314 
180e 8d 18fO 
180t ad 0315 
18128d 18fl 

1815 a9 21 
1817 8d 0314 
181a a9 18 
181c ad 0315 

181 f 28 
1820 60 

30june67 

1 
2 
3 
~ 

S 
6 
7 
8 
9 

10 
It 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 

::~===~======::=::::::=:=::=:=:::=:::=:::::: 

1551 mouse ba~jc-ccm~atlole Driver 
tor t~le cl~S 

:=:::=::::===::::=======:::::::=:=====:::=== 

iirq 
vic 
sid 
potx 
poty 

ae ti ve 

vica3ta 
xpos 
ypo5 
xposmsD 

iirg2 
opo t x 

opotv 
nelivalue 

olavalue 

insta Ii 

90$ 

$1)314 
$dOOO 
$dilOO 
sid+$l9 
sio+$la 

S! lie 

511,j6 

viedata+SO{J 
vi cda ta+$lj 1 

= vicdatat$lO 

*=$1810 

*=1+2 
t = 1+ 1 

1=1+ 1 
.=1+1 
f: t.l 

51800 

loa iirq+l 
cmp ';mirq 
beQ 90$ 
php 
sei 
Ida iirq 
sta ilrq2 
Ida I j rqtl 

sta ilrq2+1 

ida .; II i r q 
St3 ii fQ 

Ida I iill i I q 
sta iirq+l 

pip 
rts 

it zero. then move spr i te 

basics copy of vie re~ister image 
low order xposition 
Y pas i ti on 
bit 0 is high order x F~sjtjor 

10-2 
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.Iiun. nca65xx v5.1 

error aaar eoce 

1821 d8 
1822 ad li7e 
1825 dO 33 
1827 ad d419 
182a ac t8t2 
182d 20 185d 
1830 8e 18t2 

1833 18 
1834 6d lld6 
1837 8d Ud6 
183a 8a 
183b 69 00 
183d 29 01 
183t 4d lle6 
1842 8d lle6 

1845 ad d41a 
1848 ae l8f3 
184b 20 185d 
1841e 8e 18f3 

1851 38 
1852 49 tf 
1854 6d l1d7 
1857 8d lId7 

185a 6c 18tO 

185d 8e 18t5 
1860 8d 18f4 
1863 a2 00 

1865 38 
1866 ed 18t5 
1869 29 if 
186b c9 40 
186d 0(1 07 
1861 4a 
18i,j to 1,;; 

18;~ ac 15f4 
187S 60 

.30june5i 

seq source statement 

58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 

lirq 

90S 

cid 
Ida aeti ve 
bne 90$ 
Ida potx 
Idy opotx 
jsr lovchk 
sty opotx 

elc 
ade xpos 
sta xpos 
txa 
ade 1$00 
and 1\00000001 
ear xposlsb 
sta xposllsb 

Ida poty 
ldy opaty 
jsr lIovchk 
sty opoty 

sec 
ear ISf! 
adc ypos 
sta ypos 

jllP l i ira2) 

just in case ..... 
if basic is .oyeing sprite 

let basic have it ( why not 
get delta values for x 

lIodify low oroer xposition 

get delta value tor y 

modify y position decrease v tor increase in pot I 

: continue w! Irq ooeratlon 

~4 ;======================================:=========== 
9S lIovcnK 
96 
97 
98 
98 

entry y: old value 01 pot register 
a : currrent value at pot register 

exit y = value to use tor Old value 
.,a = celta value for position 

100 ;=:=::=::=====:=:::::::::=======::::::==::===:====: 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
11':' 
113 

movcnk sty oldvalue 
sta nel/ValUe 
I dx 10 

sec 
sbe ol.civaiue 
and nul1111li 

:save 010 & new values 

:preload x 1/1 \) 

emp 1\01000000 : if i (} 

bes 50$ 
1ST a 
bee 5')$ 
IOV nel/value 
ns 

it (i 

10-3 
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·Ilai n. ncd65xx v3.1 30June87 cage v 

\~·:mousel~c·. srC'o S. r 

error aadr code seg source statellent 

115 
1876 09 cO 116 50$ ora U11000000 :eise or In high order bits 
1878 c9 It 117 CIP Uff if () -1 

18ia to 08 118 beq 80S 
l8ic 38 119 sec a (= aiL 
187d 6a 120 ror a 
187e a2 ff 121 Idx Uti x ,= -1 
1880 ac 18U 122 ldy newvalue y (: newvalue 
1883 60 123 rts return 

124 
1884 a9 00 125 80$ Ida .0 ;a <= 0 
1886 60 126 rts :return Wi y = old value 

127 
128 . end 

o errors detected 
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.main. hca6S xx v3.1 30juneil7 oag2 4 

sYlLbol table 
,blanKi label. \.= ."t : syabo i • It): lIuitibiy detinec 

active :11 ie iirq =0314 iirq2 l8fO instal i 180u lirq 1821 lo~chk 1850 newvalue 1tl! /I Olovalue 18rS 
opotx 18f2 opoty 18f3 potx =d419 poty =dllla sic =d400 vic =0000 v I cda ta =11d6 xpos =ild6 
xposlsb :lle6 ypos =l1d7 

cross reference 
( <I.> = definition, ,5j = write. <blank; read ) 

active =117e 181 66 
ilrq =0314 111 39 44 46 50$ 52$ 
iirq2 18tO 291 45$ 47S 92 
instal i 1800 39. 
IIlrq 1821 40 49 51 65. 
lovchk 185d 70 84 1021 
newvalue 18f4 32. 103$ 113 122 
oidva!ue 18f5 33' 102$ 107 
opotx 18f2 30' 69 71$ 

OpOty 18f3 311 83 85$ 
potx =d1l19 141 66 
poty =d41a lSI 82 
sid =d4UO 13' 14 15 
vic =0000 121 
vicdata =l1d6 201 21 ~~ 

.. 1, 23 
xpos =l1dS 211 74 755 
xpoSIsb =11e6 231 79 80$ 
ypos =l1d7 221 89 90S 
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error aca! code 

=0314 
=dOOO 
=d400 
=d419 
~d41a 

=dOOO 
=dOOO 
=dOOI 
=d01O 

=cOOO 

cOCO "'cOO2 
c002 =cOO3 
cOO3 :cOO4 
cOOl! =cOO5 
cOOS =e006 

:clOO 

clOD ad 0315 
cl03 c9 cl 
e10S fO 19 
c107.08 
e108 78 
cl09 ad 0314 
clOc ad cOOO 
clOf ad 0315 
c112 8d cOOl 

ellS a9 21 
cll7 8d 0314 
ella a9 cl 
cllc 8d 0315 

cllf 28 
cliO 60 

30june5i 

seq source statellent 

;: 
3 
4 ;:::=:====:==::==:=~===:==:===========:=== 

5 1351 louse basic-colpatibie driver 
6 for the c6i1 
7 ;:::===::====:::::::===:::::====::===::::= 

8 
9 

10 
11 iirq ~ $0314 
12 vic : $dOOO 
13 sid = Sd400 
14 potx = sid+S19 
15 poty = sid+$la 
16 
17 
18 vicdata = 'dOOO basics copy of vic register iuge 
19 xpos = vicdata+$OO low order xposition 
20 ypos = vicdata+$OI y position 
21 rposlsb :: vicdata+$lO bit 0 is high order x position 
22 
23 
24 .::.cOOO 
25 
26 
27 iirq2 1=1+2 
28 opOtl I=t+l 

29 opoty 1=1+1 

30 newvalue .:t+l 

31 oldvalue t=1+1 

32 
33 
34 SclOO 
35 
36 
37 install Ida iirq+1 
38 CIP 1)lIirq 
39 beq 90$ 
40 php 
41 sei 
42 Ida iirq 
43 sta iirq2 
4'1 Ida iirqtl 
45 sta iirq2+1 
46 
47 Ida I\llirq 
48 sta iirq 
49 ida 1}lIirq 
50 sta iirq+l 
51 
52 pip 
53 90$ rts 
54 
S5 
56 
51 10-6 

ca~e 

0:mouse6~.src.s.r 



.mal~. hcd65xx ~j.l 

error aadr code 

el21 dB 
c122 ad d419 
el25 ae c002 
c128 20 elS8 
cl2b 8e e002 

e12e 18 
c12t 6d dOOO 
c132 8d dOOO 
c135 8a 
c136 69 00 
e138 29 01 
e13a 4d dOlO 
c13d 8d dOlO 

cl40 ad d41a 
C143 ac c003 
c146 20 e158 
e149 8e c003 

Cl4C 38 
c14d 49 ff 
eW 6d dOOl 
c152 8d dOO1 

c155 6c cOOO 

elS8 8e cOOS 
e150 8d c004 
el5e a2 00 

cl60 36 
c161 ed c005 
clt'i 29 7t 
el66 c9 40 
c168 b0 0: 
el6a 4a 

elSb tG :~ 

elSa ac C004 

30june87 

seg source statement 

58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
Ii 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 

lirq 

90$ 

eld 
Ida potx 
Idy opotx 
jsr lovehk 
sty opotx 

elc 
ade xpos 
sta xpos 
txa 
adc 1$00 
and n00000001 
ear xposlsb 
sta xposlsb 

Ida poty 
Idy opoty 
jsr lIoychk 
sty opoty 

see 
ear Uft 
ade ypos 
sta ypos 

ilp (iirqiJ 

just in case ..... 
get delta ~aiues tor x 

modify low order xposition 

get delta value tor y 

modify y position decrease y for Increse in pot . 

; continue Wi iro ooeration 

94 :================================================== 
95 lovchk 
96 

98 
38 

entry y: old value or pot reglster 
a = currrent value or pot register 

exit y' value to use tor old value 
x,a : delta value ror position 

100 ;==:=============================================== 
101 
102 
103 
104 

105 
106 

107 
108 

:10 

ll~ 

11~ 

movchK sty oidviiue :save Old & re~ values 
sta newvaiue 
lax 10 :preioad x w, 0 

sec 
sbc OJova,ue 
a no 1\01111111 

cmp 1\01000000 :it 
bcs 50$ 
lsr a 
beQ 80$ 
: 0', ne\/va, ue 

ItS 10-7 
,:: ne'Wva JE-

return 

page 
0:mouse64.sr:.5,t 



.110.1 n. ncd6Sxx "';,1 3ujune87 page 'oJ 

0:mouse6~.sr2.s~ r 

error addr code seq source statelent 

115 
cli i 09 cO 116 50$ ora 1\ 11 000000 :else or in high order bits 
c173 c9 ff 117 CIP Utf if <> -1 
c175 to 08 118 beq 80S 
cl77 38 119 sec a ,: a/2 
cll8 6a 120 ror a 
c179 a2 f f 121 ldx utf x (: -1 

crib ac c004 122 1 dy newva I u.e y (: newvalue 
clie 60 123 rts return 

124 
c17f a9 00 125 80$ Ida to ;a <= 0 
c1al 60 126 rts ,return WI y : old value 

127 
128 .end 

o errors detected 
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.ma:n. ~cc6Sxx v3.1 30iuneti7 oa~e 

symbol table 
··b lanK> label, '..=j = sYlbo I, \+j= IUltibly defined 

iii q =0314 iirq2 cOOO instal I cl00 lIirq el21 lIovchk clS8 newvalue COO4 Oidva!ue cuDS opotx ~~I(I~ 

opoty 1:003 potx =d419 poty =d41a sid =d400 vic ~dOOO vicaata =dOOO xpos =a000 xposmsb ~dCIG 

ypos =dOOl 

cross reference 
I <I) = definition, <$> : write, (blank.> : reaa 

iirq =0314 111 37 42 44 48$ 50$ 
iirq2 cOOO 27. 43$ 45$ 92 
insta I j clOO 37. 
lirq cl2l 38 47 49 67t 
llIovchk c1S8 70 84 1021 
newvalue cOO4 30t 103$ 113 122 
oidvalue cOOS 311 102$ 107 
opotx cOOt: 28' 69 71$ 

opoty c003 29' 83 85$ 
potx =d419 14. 68 
poty =d4ia 15. 82 
sid :d400 13' 14 15 
vic =dOOO 121 
vicdata "dOOO 181 19 20 21 
100S =dOOO 19t 74 75$ 
xposlIIsb =d01O 211 79 80. 
ypas :dOOl 201 89 90$ 
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1351 Mouse Driver 12 

Hardware: CS4 or C128 with a 1351 mouse 

1) BASIC-compatible mouse drivers for the 
C-S4 and C-128. 

Known bugs: None 

Here are two additional 1351 mouse driver routineso There is a driver 
for the C128 and CS4. 

These routines work in a manner similar to driver 11, but are more 
powerful and a little more complicated. There are three entry points 
to the driver. The first entry point is for users,with a mouse connected 
to Port 1. The second entry point is for users with a mouse on port 2. 
The third entry point will remove the mouse driver wedge from the system. 

C64 

10 REM 
20 IF Z=O THEN Z=1:LOAD"MOUSE.POINTER",8,1 
30 IF Z=l THEN Z=2:LOAD"M1351.S4.BIN",8,1 
40 INPUT"MOUSE PORT Cl/2)";P$:P=VAL(P$)-1 
50 IF P(O OR P>l THEN 40 
SO V=13*409S:POKEV+21,1:POKEV+39,1: REM SPRITE 11 ON, COLOR 
70 POKEV+0,100:POKEV+l,100:POKEV+1S,0: REM SPRITE POSITION 
80 POKE 2040,5S: 
90 SYS12*409S+P*3 

C128 

10 REM 
15 PRINT"PORT (1/2) ? ";P$ 

REM SPRITE DATA ~ $EOO 
REM INSTALL MOUSE DRIVER 

20 DO:GETP$:P=VAL(P$)-l:LOOP UNTIL p=o OR P=l:PRINT P+l 
30 POKE DEC("FE"),P: REM SAVE PORT CHOICE 
40 BLOAD"MOUSE.POINTER": REM LOAD SPRITE DATA 
50 BLOAD"M1351.128.BIN": REM LOAD MOUSE DRIVER 
60 SPRITE !,1,2:MOVESPR1,100~100: REM TURN ON SPRITE 11 
70 SYS DEC("1800")+P*3: REM INSTALL MOUSE IRQ DRIVER 
80 XF=25:YF=51:U=1:P=PEEK(DEC("FE"»+1:TRAP900 
90 GRAHIC 1.1:CHAR,8,1,"BASIC CHEAPO PAINT (TM)" 
100 DO 
110 DO:GETAS:LOOP UNTIL JOY<P> OR A$=" " 
115 IF JOY(P)=128 THEN 130:ELSE IF JOY(P)=U THEN RUN 80 
120 COLOR!, (RCLR(1)AND15)+1:COLOR4,RCLR(1):LOOP 
130 LOCATE RSPPOS(U,.)-XF,RSPPOS(U,U)-YF:C=NOT(RDOT(2»AND1 
140 DO:DRAW C TO RSPPOS(U,.)-XF,RSPPOS(U?U)-YF:LOOP WHILE JOY(P):LOOP 
150 
900 IF ER=14 THEN RESUME: 
910 SYS DEC("180S"): 
920 DO:GETA$:LOOP UNTIL A$="": 
930 TRAP:END 

REM IGNORE NEGATIVE CO-ORD.S 
REM REMOVE HOUSE IRQ WEDGE 
REM EMPTY KEY BUFFER 
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·maln. hcd6SxI v3.1 

error addr code 

=0314 
=dOOO 
=d400 
=dcOO 
=dc02 
=d419 
=d41a 

=dOOO 
=dOOl 
=dOl0 

=cOfO 

cOfO =cOf2 
cOf2 =cOf3 
cOf3 =cOf4 
cOf4 :cOtS 
cOtS =cOf6 
cOt6 =cOf7 

=cOOO 

cOOO IIc cOO9 
c003 4e cOOc 
c006 4c c035 

c009 a2 00 
eOOb 2c 

cOOe a2 02 

cOOe ad 0315 
cOil c9 cO 
cOl3 fO Ib 
cOl5 08 
cOIS 78 

evil ad 0314 
cOla 8d cOiO 
cOld ad 0315 
c020 8d cOfl 

.:023 bd c03l 
c026 8d 0314 
c029 bd c03~ 

cOLe 3d 0315 
"-,.. f "",,\ 

CU"'b ~o 

c030 60 

23july87 

seq source statement 

1 
2 
~ v 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
4'; 

43 
44 
45 
46 
47 
48 
49 
50 
51 
~' 
~f. 

53 
54 
55 
56 .. 

1351 proportionai mouse driver for the c64 

cOllodore business lachines, inc. 27oct86 
by hedley davis and fred bowen 

iirq : S0314 
vic : SdOOO 
sid : $d400 
cia = SdcOO 
cia.ddr : $dc02 
potx : sidt$l9 
poty : sidt$la 

xpos = vict$GO 
ypos = vict$OI 
xposlsb : vic+$10 

1=$cOfO 

iirq2 1=1+2 

opotx *=*+1 
opoty 1=lt1 
newvalue *=Itl 
oldvalue I:ttl 

ciasave 1=1+1 

* = ScOOO 

jllP insta 11.1 
jllP instal 1.2 
jllP rellove 

;x position (Isb) 
; y posi tion 
;x position (Isb) 

:install mouse in port 1 

;instal I mouse in port 2 
:remove IIQuse wedge 

instal1.1 Idx 10 
.byte Sic 

:port 1 m01Jse 

ins ta Ii. i: Idx Ii: :port i: lIouse 

ida i i rq+! :install irq wedge 
cmp I>lIirq.l 
beg 90S ; ... brancn it already installed' 
php 
seJ 

Ida iirq ;save current Irq indirect tor c·ur exi~. 

sta i uq2 
ida iirq+! 
sta iirq2+1 

Ida port. x ;point Irq Indirect to mouse driver 
sta iirq 
ida porttl.x 
sta i i r q+ 1 

c' i ~ 
0(1$ j ts 
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·lIa i n. hcd65xx v3.1 23juiy87 page 
O:mi3~1.6~Lsrc9S~ r 

error addr code seq source statellent 

c021 c04f 58 port • word Ii rq.l 
c033 cOile 59 .word lirq.2 

60 
61 

c035 ad 0315 62 relove Ida iirq+l ire.ave Irq ~edge 

c038 c9 cO 63 CIP 1).irq.1 
c03a dO Of 64 bne 90t j ••• branch if already relloved! 
c03c 08 65 php 
c03d 78 66 sei 
c03e ad cOfO 67 Ida iirq2 :restore saved indirect 
c041 8d 0314 68 sta iirq 
c044 ad cOtl 69 Ida iirq2+1 
c047 8d 0315 70 sta iirq+l 
c04a 28 71 pip 
c04b 60 72 90S rts 

73 
74 
75 

c04c a9 80 76 lirq.2 Ida 1$80 ;port2 louse scan 
c04e 2c 77 .byte $2c 

78 
c04f a9 40 79 .irq.1 Ida 1$40 ,portl louse scan 

80 
c051 20 cOba 81 jsr setpot ;configure cia per .a 

82 
C054 ad d419 83 Ida potx ,get delta values tor x 
c057 ac cOf2 84 ldy opotx 
cOSa 20 c090 85 jsr loychk 
cOSd 8e cOf2 86 sty opotx 

87 
c060 18 88 clc ;.odify low order x position 
c061 6d dOOO 89 adc xpos 
c064 8d dOOO 90 sta xpos 
c067 8a 91 txa 
c068 69 00 92 ade 1$00 
c06a 29 01 93 and .\00000001 
c06e 4d dOlO 94 eor xposmso 
c06t 8d dOlO 95 sta xposllsb 

96 
c072 ad d4ia 97 Ida poty ,get deita value tor y 
c075 ac cOf3 98 ldy opoty 
e078 20 e090 99 jsr lIovchk 
c07b 8e cOf3 100 sty opoty 

101 
c07e 38 102 sec ;modity y position (decrease y tor increase in pot, 

c07f 49 ff 103 eor Hf f 
c081 6d d001 104 adc ypos 
c084 8d dOOI 105 •• .1 ypos 

106 
cOBi ae cOf6 107 ldx Clasave ;restore keyboard 
c08a 8e deGO 108 stx Cla 

109 
cOad 6c cOfO 110 90S imp I.i irq2! jContlnue WI Irq operation 

111 
IIi. 
113 
114 lIlovcnk 
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.main. hcd65xx v3.1 

error addr coce 

e090 8c cOtS 
c093 8d cOf4 
c096 a2 00 

c098 38 
e099 ed cOtS 
c0ge 29 7f 
e0ge e9 40 
eOaO bO 07 
eOa2 4a 
eOa3 fO 12 
eOa5 ac cOf4 
eOa8 60 

eOa9 09 cO 
eOab e9 ff 
eOad fO 08 
eOaf 38 
cObO 6a 
cObl a2 ff 
cOb3 ac cOf4 
cOb6 60 

cOb7 a9 00 
cOb9 60 

cOb a ae deOO 
cObd 8e cOt6 

cOcO 8d deOO 

cOc3 a2 04 
cOe5 au c7 
cOe7 88 
cOe8 dO td 
cOca ea 
cOcb dO fa 
cOed 60 

o errors detected 

23july8i 

seq source statement 

115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 

150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 

entry y: old value of pot register 
a = currrent value of pot register 

exit y = value to use for old value 
x,a : delta value tor position 

lovchk sty oldvalue 
sta newvalue 
ldx to 

;save old ~ ne~ values 

:preload x Ii, 0 

50$ 

80t 

set pot 

10$ 

sec 
sbe oldvalue 
and ..,,01111111 
elp 1101000000 
bcs SOt 
lsr a 
beq 80t 
Idy newvalue 
rts 

ora UllOOOOOO 
Clip Hit 
beq 80$ 
sec 
ror a 
Idx utt 
Idy newvalue 
rts 

Ida to 
rts 

Idx cia 
stx ciasave 

sta cia 

ldx 14 
Idy He7 
dey 
bne 10$ 
dex 
bne lGS 
rts 

.end 

;a : lod64(new-oldj 

; if a ) 0 

then a ; a/2 
if a <> 0 

then y = newvaiue 
return 

else or-in high order bits 
if a <> -1 

then a = a/2 

;-a 0 

x = -1 

'I = newvaiue 
return 

;return w, y : old value 

;save keyboard lines 

:connect appropriate port to sid 

;deray ams to let i Ines settle & get svnc-ec 
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.main. hcd65xx v3.1 23july87 page 

sYlbol table 
(blank; : label, <=> : sYlbol, <+)= multibly defined 

cia =dcOO cia.ddr =dc02 ciasave cOt6 iirq =0314 iirq2 cOtO instal!'1 c009 instal 1. 2 cOOe 
lirq.1 c04f lirq.2 c04c lovchk c090 newvalue cOf4 oldvalue cOtS opotx cOtZ opoty eOf3 
port c031 potx =d419 paty =d41a re.ove c035 set pot cOba sid =d400 vic =dOOO 
xpos =dOOO xposlsb =dOl0 ypos =dOOl 
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.lIlaln. hcd65xx v3.1 23july87 page 

cross reference 
( (I) = definition. ($) = write, ,blank) = read ) 

cia =dcOO 91 108S 149 152$ 
cia.ddr =dc02 lOt 
ciasave cOf6 251 107 150$ 
Ii rq =0314 6' 40 46 48 52$ 54$ 62 68$ 70$ 

iitq2 cOfO 20. 47$ 49$ 67 69 110 

install.1 c009 30 351 
instal1.2 cOOc 31 381 
Illrq.l c04f 41 58 63 79. 
mitq.2 c04c 59 761 
lovchk c090 85 99 1211 
newvalue cOf4 231 122$ 132 141 
oldvalue cOf5 241 121$ 126 
opotx cOf2 211 84 86$ 
opoty cOf3 22' 98 100$ 
port c031 51 53 58t 
potx =d419 lit 83 
paty =d41a 121 97 
rellove c035 32 621 
set pot cOba 81 149' 
sid =d400 8. 11 12 
vic =dOOO 7t 14 15 16 
xpos =dOOO 141 89 90S 
xposlIsb =d010 161 94 95$ 
ypos =dOOl 1St 104 105$ 
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. main. hcd65xx y3.1 

error addr code 

=0314 
=dOOO 
=d400 
=dcOO 
=dc02 
=d419 
=d41a 

=117e 

=l1d6 
:lid6 
=l1d7 
=11e6 

:l8tO 

lBtO =18f2 
18f2 =18f3 
18f3 =18f4 
l8U =18t5 
18f5 =18f6 
l8tS ::18t7 

~1800 

1800 4c 1809 
1803 4c 180c 
1806 4c 1835 

1809 a2 00 
180b 2c 

180e a2 02 

l8Ge ad 0315 
18li c9 18 
1813 fO Ib 
1815 08 
1816 78 

1817 ad 0314 
181a 8d 18tO 
l81d ad 0315 
1820 8d 18fl 

1823 bd 1831 
1826 ad 0314 
1829 bd 1832 
1S2e 8a 0315 

23july87 

seq source statement 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
3:2 
33 
34 
35 
3.6 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

"{ 

48 
49 
50 
51 
5:2 
53 
54 
55 
56 
57 

1351 proportional louse driver for the c128 

cOllodore business lachines. inc. 27oct86 
by hedley davis and fred bowen 

iirq = $0314 
vic = SdOOO 
sid :: Sd400 
cia = SdcOO 
cia.ddr ~ $dc02 
potx ::: sid+$19 
poty = si.d+$la 

active ::: U17e 

vicdata ::: SUd6 
xpos ::: vicdata+$OO 
ypos : vicdata+$Ol 
xposlsb : vicdata+$10 

1=S18fO 

iirq2 1:1+2 

opotx *=1+1 
opoty 1:1+1 

newvalue *=lt1 
oldvalue 1:1+1 

ciasave *~I+l 

• : $1800 

jllP install.1 
jmp instal 1.2 
lmp remove 

:basic7.0 active sprite flag (O=inactive) 

:basic7.0 copy of vic register ilage 
;x position (Isb) 
;y pOSition 
;x position (msb) 

;instal i mouse in port 1 

;instal I mouse in port 2 
;remove mouse wedge 

install.l ldx 10 
.bvte S2c 

; port 1 !louse 

insta I L 2 Idx .2 

ida i irq+l 
cmp 1>lIirq.l 
beq 90S 
php 
sei 

Ida iirq 
sta iirq2 
Ida iirq+l 
sta iirq2+1 

ida port. x 
sta iirq 
Ida portt!. x 
sta i itq t l 

:port 2 lDouse 

:install Irq wedge 

;".branch if alreadv installed: 

:save current Irq indirect for our exit 

;point Irq indirect to mouse driver 
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,m.;; 1 n. hCJt5xx vj.l 

error "ddr code seq source statement 

182£ 28 
1830 60 

1831 184t 
1833 184c 

1835 ad 0315 
1838 c9 18 
183a dO Of 
183c 08 
183d 78 
183e ad 18fO 
1841 8d 0314 
1844 ad 18fl 
1847 8d 0315 
184a 28 
184b 60 

58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 

184e a9 60 79 
1811€! 2c 80 

81 
184t a9 40 82 

83 
1851 20 18bc 84 
1854 dO 39 85 

86 
1856 ad d419 87 
1859 ac 18f2 88 
18Sc 20 1892 89 
18St 8e 18f2 90 

1862 18 
1863 6d 11d6 
1666 8d 1ldb 
1869 Sa 
lS6a 69 00 
l86c 29 01 
18be 4d lie6 
1871 ad lle6 

1874 ad d41a 
1877 ac 1813 
IS7a 20 1892 
18:0 8e 1813 

1880 38 
1881 49 if 
1883 bd lId! 
IB86 Sd 11d7 

188S ae 18tt, 
1662 Be aeOO 

91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 

102 
103 
104 

105 
106 
107 
106 
109 
110 
,1 , 
.U 

112 

90S 

port 

rellove 

90S 

mirq.2 

mirq.l 

pip 
rts 

.word lIirq.l 

.word lIirq.2 

Ida iirq+l ireiove Irq wedge 
Clp I>lirq.! 
bne 90$ j ••• branch if a I ready relloved! 
php 
sei 
Ida i irq2 :restore saved indirect 
sta iirq 
Ida ii rq2+ 1 
sta i i rq-d 
pip 
rts 

Ida 1$80 :port2 lIouse scan 
.byte S2c 

Ida U40 :portl lIouse scan 

jsr setpot ;configure cia per ,il 

bne 90$ ;. ,.oops- basic in control 

ida potx ;get delta values tor x 
Idy opotx 
jsr lIovchk 
sty opotx 

c!c :modity lo~ order xposltion 
adc xpas 
sta xpos 
txa 
aac 1$00 
and 1\00000001 
ear XpOS1l!SO 

sta xposlIlsb 

Ida poty 
lay opoty 
jsr lDovcnk 
s:y opoty 

sec 
ear Utf 
ade vpos 

sta ypos 

iax Clasave 
stx cIa 

;get delta value tor v 

;!loair-, y posltiol'l Idecrease y for increase in pot; 

;restore keyOGarc 
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.maln. hco6Sxx v3.1 

error aoar code 

23juiy87 

seq source statement 

115 
116 
117 
118 lIovehk 
119 entry y: old value of pot register 
120 a = eurrrent value of pot register 
121 exit y = value to use for old value 
122 x,a : delta value for position 
123 
12~ 

1892 8e IBfs 125 
1895 8d l8f4 126 
1898 a2 00 127 

128 
189a 38 129 
189b ed 18fs 130 
18ge 29 7f 131 
l8aO e9 40 132 
18a2 bO 07 133 
18a4 4a 134 
18a5 to 12 135 
18a7 ac 18f4 136 
18aa 60 137 

138 
l8ab 09 eO 139 
18ad c9 tf 140 
18af fO 08 141 
l8bl 38 142 
18b2 6a 143 
18b3 a2 ff 144 
l8bS ac 18f4 145 
18b8 60 146 

147 
18b9 a9 00 148 
18bb 60 149 

18bc ae lite 
18bf dO 13 

18cl ae deOO 
l8c'! 8e 18t6 

18c? 8d dcOO 

18ca aZ 04 
l8ce au c7 
l8ce 88 

150 
151 
152 
153 
154 
155 
156 
157 
156 
159 
160 
161 
162 
163 

leer dO fd 164 
18dl ca 165 
18d~ ,j!j t a 
18d4 60 

(; errors detec:ec 

166 
167 
168 
169 

movehk sty oldvalue 
sta newvalue 
Idx 1O 

see 
sbe oldvalue 
and 1'01111111 
cmp 1\01000000 
bcs 50$ 
lsr a 
beq 80$ 
ldy newvalue 
rts 

50S ora 1111000000 
cap Uft 
beq 80$ 
sec 
ror a 
Idx Uft 
Idy newva!ue 
rts 

80S Ida 10 
rts 

set pot Idx active 
bne 20$ 

Idx cia 
stx ciasave 

sta cia 

I dx 14 
Idy He; 

10$ aey 
one 10$ 

dex 

bne 10$ 

20S rts 

.end 

;save old ~ new values 

jpreload x WI 0 

;a = lod64Inew-old) 

jit a ) 0 

then a : a/2 
if a\)O 

then y = newvalue 
return 

else or-in high order bits 
if a <I -1 

then a = a/2 

x = -1 
y : newvalue 
r'eturn 

;a = 0 
:return II! y = old value 

:is basic moving sprite 1? 
jo .. yes. we'll leave it alone (why not~, 

isave keyboard lInes 

:connect appropriate port tG sid 

:delay 4ms to let lines settle' get sync-ed 
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· ma l:~, n :06::0 '13,1 djuiy87 page .. 

symbol tabie 
'bldnK/ : abe I. ,=J = symbol. (.)~ lUI Ubly aerined 

act! ve =llie cia =deOO cia.ddr :deO:: eiasave 18f6 iirq =031 .. iirqi. 18t0 i os ta II . 1 1808 
lns:all.2 l80e IIi rq. 1 184f lirq.2 181+e lovchk 1892 nel/value 18t4 olavalue 18t5 opotx 1~r2 

opoty 18D port 1831 potx =d419 poty =d41a remove 1835 set pot labe sid =d400 
VIC =dOuO viedata =l1d6 xpos =l1d6 xposIsb =11e6 ypos =l1d7 
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.Ilain. hcd65xx v3.1 23juiyBi page 5 

cross reference 
(I) : definition, ($) = write. (blank> = read) 

active =l17e 141 153 
cia =deOO 91 112$ 156 159$ 
eiaoddr =de02 10. 
ciasave l8t6 281 111 157. 
iirq =0314 61 43 49 51 55$ 57$ 65 71$ 73$ 

iirq2 18tO 231 50S 52$ 70 72 114 
i nsta 1101 1809 33 38. 
i nsta 11. 2 180e 34 411 
lirq.1 184f 44 61 66 821 
lirqo2 184e 62 79. 
loychk 1892 89 103 125. 
nal/value 18f4 261 126$ 136 145 
aldvalue 18t5 271 125$ 130 
opotx 18t2 241 88 90S 
opoty 18t3 25' 102 104S 
port 1831 54 56 611 
potx =d4l9 11. 87 
poty =d41a 12' 101 
rellove 1835 35 65' 
set pot l8bo 84 153. 
sid ~d400 8. 11 12 
vic =dOOO 7. 
vicdata =l1d6 lSI 17 18 19 
xpos =l1dS 17. 93 94$ 
xposlIsb =l1e6 191 98 99~ 

ypos =Ud7 181 108 109$ 
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CHAPTER 11 

1571 Burst SubroutInes 

Hardware: C128 with a 1571 disk drive 

1) A set of subroutines for use with 
the 1571 Burst mode commands 

Known bugs: None 

This code includes a set of subroutines with Jump table that make it 
eaSIer to use the Burst mode commands of the 1571. Four commands 
are supported: read, write, query dIsk and inquire format. 

In addltion, there are 3 support routines: open channel, memory compare 
and send command. See the source listlng for details on how to cal I 
these routines. 

For an example of a BASIC program that calls 
named "1571 BURST. BAS" on the release disks. 
backup program. 
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: 1571 but"st.St"C 

: f. ------------------ 157 1 Bd;::·:T .:,UBEOUTH'~ES --------------~------- 1-

·~ 

7 

8 :* The follmnng bw"st subr,:,utines have been dS::lqn,=,] +'J~' :,'== '" ~ 

9 :1 BASIC and machine language orograms. * 
10 
i 1 
12 
13 
14 

;1 If yOU are programming In assembly language, v~u mav U5e t~e 

:* routines as is, or you may modlfv them to SUit v~ur own aU'Jose. 
:* 

15 ;1 orocedure shown below for caillng the Durst 5ubroutl~e; ~rd D3S;I~g , 

Ib 
17 

;1 the aODrocrlate oarameters. 'Note: yOU cannot use Cur;t c~r~3nds 

:* With the C~4.) 
18 :1 
i:l , ' 
i. r.", 

..:.,. .. ' 

PLOAD the blnarv fIle; containing tne routines. 

:* ASSign a logical file nu~ber to the command cha~rel to ths I~ I. * 

Doen the command channel Within vour BHSIC O'OQ'affi • . . 

E~ecute the BANk 0 comm3nj. ThiS Will tell BASIL .~ ~E~~ anc 
PO~E to the ~AH under t~,= e~SIC ROM. 

ForE the aooroor13te 03ra~e~ers J'1to the orJcer 'r"Q.~ 

locations. and 5\S to the deSired routIne. 

:1 All of the BURST orotocoi 2nd h~ndsha~in~ WIll be jo~~ ~~r \JU, T~e' 

~4 :' BASIC crogram can then FEE~ any values returned. , 
:'5 : * .. 

.. " : 1 RAM between vow' PASli= ted crOQt'al11 and SCOOO, The rEq!E~ 3nd 1 ('j 

;1 Will need the soace after 5[000. BASIC progr3m~ n~r~~ii, ;t3~t ~~ 

~9 :* 51C00. If YOU enable b!t-m~c gr3Dh!c~. then your cr~~r~~ WIll ;'ert -

Ml :* a.t 54000. The bInarv fllas containInq these 8!Jh:::,: .":,,.,hn;:= h3D ~.t + 

41 :* $1300. so that they are In a safe place below the b~SIC ~St ar~3. • 
42 : 1 ~ 

43 :1 If vou want to make your oroqram Intelligent. the OOI~t3f~ TO thE ~ 

44 :1 e::act beginnIng and end o~ tne BASIC progr.3m are In l\x::"'!"''''.: ;.!'I ~L; * 
:* and $1210 respectivelY. For the most oart. however. there 15 no ~esj ¥ 

~I to lOOk at those values. Ae ~ general rule. If -cu USE ~"n0'V + 

:* bv WCH"f'.lng backwat'ds ftTm tC(!(JO, VOU 11 be Of:. Wl;en ',T" Fe;:, .~n() '< 

18 :* F·C· Co thlS memory frDm 8H:JIC~ Je SL!t"'e to e:·:oecute the r;~rjl !.! C::·'T::T'21n~. '* 
F; i+ ThlS tells BASIC to FEEt arod FOtE to the Fi.AM uMer "C,e 8,",:,~'~ F'C'rl. :;. 

S(J ~"* ... 
51 
=-:-, 
.-'':'' 

54 
_1._' :* MFM sectors Der Sloe (;ectot's 1-5). 
Sb : + 

DFEN 1. 8.15 11-2 



1 :U(1 ;:,dl 

1 ?')1 1)8 

1.:.;)2 ()8 

1:'::13 = 1 ~,'}i 
13(14 = 1 ~':!5 

l~I.I~, =1 ~I,!8 

1 3!~:.8 = 1 :,(19 

1))9 =1 ';'3 

D)a =D./b 
1:,Ob = 1:('c 

"_0 i 2 
0: L571 bvrst, 5rc., S, r 

:8 

65 

.. 0 
'..1'-/ 

74 

77 

83 
84 
85 
86 
87 
88 
89 

91 
92 
93 

source ;tate~ent 

:~ 

i* count.s the nUffiQer 'Jt tllteS ;ent to deteri111i'e 'i2 nl,I"1~"r Ct C- d lC'F1?i .. 

:* odra,mete!'s that are beIng sent. It l'Iould ffilslnte''C'''et the C?tTI3·~e .. 

:* t'eturn as the ne"tJDtJO[1011 oar',amete1', In thts (:;::5. 1, i.C"JEt be * 
:1 ~Ill byte, • 

:* V~FI~fLE DECLAFATIONS 
:* 
:1 fhes; vi:lTl<l,ble<; 2"e ;}~"?meters G:issed bet"leen ,~ ti'~:: ,'O','Cl"';' 9rt; 

:* Its caillng progr?m, 
~* 

STATUS .bvte ,) 

uEV 
LF 
HACt 
SECTOR 

8UFLOC 
JECSIZE 
SI[E 
MINSEC 
t1AA,3EC 
INTLlJ 
FLAG 

.byte 8 

.bvte 8 
*=++1 
*=*+1 

*=H,: 
t=lH,! 

t=Hl 

*=*+1 
*=*+1 
*=*+1 
~=*+1 

;Ot",; ode 
deVice n',lint;" 

lOQIC3.i flie [":,"r'S' 
tr aCk 

FhY<;lcal SIde ,}1' tqe jl~l '" ']" \1, 

MInimum IOQlc~1 ~~ctJr '0~n~ In QUE~,. 

MaXImUm 10glC21 ;ecrc~ ta~[1O In 0uE~', 

Fhyslcal InterlE;~e iG~nd :n QuEPy. 
E;~D tv tt'3,O .;: j ~~, 

ThiS flaQ 15 ~~ed to InOlcat~ th3 t t~e 

dU"I!1Q a 015>:'=0, 1J'·':~'·3";. l'lh;::n 3 d, =' 
IS formattetj. ~hl? =~~"C't'5 ·~~-e fli~2d l';lt~~ 

aliOs. the~ we Gon ~ ~0t~er to 
wrIte It to the ~~~t:~~rlG~ 11S L iwrlC~ 

can end LID S~ .. Ir":J ~ :ne::- t. oe.~l iJ.L tIm:;.' 

11)5 ~*********************4~J*4+4~+**4*****f*****~f*~+~~~+ +~++4+~f*~4**4~~ •• + 

106 : * 
107 ;* The following are the re~alnln~ variables ~~2t 3re J~cd In rern311, 
1')8 ;* b:. the BURST routines. 
1')9 ; * 
110 :**************f***~~~**4444~~.+44*******.~**+*~.~~444~~+++44~~~*~*+~~~~4 

111 
112 
11 ~ 
114 

CmOllne 
.b'lte uO 
·=*+1(1 
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1:.1~ =1:1b 
j~,lb =i:,lc 
r:'lc =1 =1,j 

=1 :,)1' 

1.3.3:; ie' 112 45 
i33c 5: 4c 49 
133f 4e 

=134(; 

1 ;.40 

134=. ile 
1-',4,L, 

1 . __ 

j.-"-',.I 

13;)6 elc i.7::, 
i ::.4~. 

1347 4c 14~~ 

134c 
1340:: ilc 1510 
134+ 
t.3d+ 4.: 1555 

=HcC; 
=Hcc 
=ffGa 
=Hbd 
=ttd2 

=tf47 

115 
116 
1, " 

!,,-

121 
1-'-' 

L::3 
124 
125 
126 
1;:7 
ii8 

cflidJer *=HI 
olfjcif *=*+1 

i=t1:-30 
.bvte "1571 qreq terili' 

Length 0+ tne corr'm:?!"";'J =::t"l71q It; 0+ t,,,t·2=: 

Status 0+ cloc~ line. 

stnng u2ed to C1eu ,i ~==e"[l, 

J!j!1F r ABLE 

,* * 
;* ThIS jump table gl~es the 18c3tlQnS of each o~ the SGF~r ~i~~tlne;. * 
:* The JUf1\O t2.o1e DOSltl'Jn :; wlil never' chan,:,e. ever ;+ the "cl't:ne::: * 
;1 below are ~odi+ied. Alw~~; SIS to thiS table trc~ S~3IC, cr J;~ cr • 
:* JMP to thiS table from 2:::::emblv lan~uage. ~ 

131 : 1: 

132 ;*I*I+**I*IIII*IIIII****I*++*~**III*******I*II+I*fl+*+.+++++++'~.+~~**I++ 

t~3 

!~,4 

142 
143 
14.1 

145 
146 
147 
148 
1 ,
lLf'i 

150 
151 
1 ..:::-, 
1,-'i.. 

153 
154 

J .. I N!;1j I FiE ffO~'!1AT 
)mo WOUISEi-fQAi'1AT 

J ;.f'H '(5 I CAU·f;Ei4D 

jll'O FF.'EAD 
']'·PHISICAL<'-WRITE 

):1Ip FlljFITE 
Jt{~UEF:i'ff[!Ff1Ai 

.)ffiO 1]!JEFvffOfillAT 
J tCm1PAREtt1Et10RY 

.)il\O COMFAhE tj-1P1QF I 
J<:-SEI~DU1D 

j mD SENDC!'lD 
Jf-OFEN~CHANNEL 

jmD OFHHHANfjEL 

155 :* These are the memory loC~r!On5 of some of the routl~55 US5] D~ ~h5 4 

15b : * 8UFST subrc,ut ines. * 
157 
158 :1********11*1*11*111****.111**1****1111**11*1*1111**+1.*1+++***.++++*14. 
159 

i ... '1 
J.'-'! 

1":,1 

lb5 

166 

chkout=HfC9 
c 1 rchn=$f fcc 
setl +s=$ffba 
setnam=$ffbd 
b::tJut =IHd: 
eDen =HfCll 

301n"'Jut=i-H47 

let'nel channel outOL'~ ,·,~."qre 

fernel clear channel rcut!~e 

~et'ne! set lO~lC31 ~il~ ~~T~;t- !'C~tlre 

I.",mel set fJlena't,e '·O"~1r.5 

~et r.ei basIc Ino1J.tr O".ltQU: ~·iJ!I~:r-·e 

~2rnei ooen loglca! +lj~ 'sr I 0 routIne 

Set LiCI ·f.:3st serl2.,1 -tCt- l;iOt.!~ '--f iJu~c:_;r 
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error eddr coj~ 

1.":.55 

1355 
1357 
1.~S~ 

1.~5c 
, 
:,~= , 

=dd('(' 

=;)('1') 

=dc')d 

=dc'~'c 
=():.lta 

=! (!+c 

~~. 1)(; 

?e 1~,(;9 

+t.1 ('2 
, (~ 11", 

L'. 

3d Ll\l 

sea 

1 i·. 8 

Ib~ :****4**i**f******+*f*'f+~4*~.***.~.*++****i.~~~~~~~~4~~~~++.4*~4~.~~4+** 

L'! ;f Th2~e 30dt'e;;e; 3t'e ,'\e'~'Jl··.' joc3tlons u""o t" ,re 2-'.':1 ;LT'·,:'.lnne::. + 

172 :* ~ 

173 i*******f****ff*f**ff~ff****************f**ff****f**+~+ff*ffff*+f+*f+*+~f 

174 
liS 
176 
177 
178 

18u 
181 
182 

d20t'a =lddOO 
clkout=$10 
elkIn =HI) 

dlier =$dcOd 
:11sdt' =tdeOc 
butfer=Ha 
buf+~r:=$fc 

e128 serial port IGC3tlo~ 

slow serial clock G~~Dut bit ~a~~ 
slow serial cIoc} jnQl.I' bl ': "3=~ 

6526 CIA Jnter"~ot cGn~r'Jl "eCl::ter 
6526 CIA sarI:!! d~r3 reGI::'er 
zero cage DOln~er )3fl3ble 
zero page POinter "~13rle 

183 ;*************f****f***f***+*******f*f***+**f+f++~+++++++++*ff++f*+++++++ 

184 
185 
18b 
187 

188 

l~O 

lql 
lq2 

193 
li14 

ISS 

B~~51 CGMMA~D FRIM[li.E~ 

:* These 3re the BURST commands as the 1571 ~~5~ th;~. 

FPUFSTFD =$1)0 
~BUF;STWR =$02 
BLiFS ~ Hi!]iJ I FE =$t'4 
BUf;:E,T ,:.J~!L'EF(( =$86 

lc 6 :**tft**tttflf'f* •• ftttfttttflt*ltff*tf*ff¥I ••••••••••••• 4'1.·44 •••• -*+44 

H8 

:02 
203 
204 
205 
21)6 

207 
208 
209 
210 
211 
212 
212, 
214 
215 
~16 

217 
218 

F'RE.4U 

1$ 

rHE 8U~ST ROUTI~ES 

~equlred Far~meters: 

Lr: 
Th~C~:. 

SECTOR 
BUFLOC 

SEeS! ZE 
t!IJHSEC 

SIDE 

Loqlcal file nU~Der to read from. 
Track to De re~1 .rc~, 

Sector to be re3d from, 
Pointer to the e~2rtlna location Ot tne 

buffer In RAM banf 0, ~s the ch~r3cte~s 
are re~d. the~ 3re out In ~hl~ bu+~er. 

PhV':lcal sector 31:2 '. ~==St. >512. 4=1(}~!l i 

The number of ~~C~G"~ to De r~3d. 

PhV51C~1 Side Of the Jl~Y to rS3d fr:~. 

(i IJr 1. 8mE 1= 1=1"':"ed If c"e Cll=~ I:: ':'.', 

Returned Parameters: 

Ida #FBUF5TFD 
ld:i SIDE 
beq 1$ 

ora 1/$10 
sta cmdllne< 

ST~TUS Status byte ret~'ned after re~] 15 3tte~QtE~, 

itSlael. 
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error aodr cede 

1::6 !~d f f(\, 
1364 48 

136<:1 20 157a 

G7i) 8d 1311 

1 ~73 ad 13(,4 

13768d 1312 
1:;7c ~d 13('5 
i3ic 8d 1313 

t:7f a~ 1)6 

13tli 8d 131 il. 
1:::84 20 i 555 

1:,87 ad 1~('6 

l:e~ 85 +~ 

138c 2.d 13:) 7 

1~8f 85 fb 

1370 <:I.e 1308 

13,,0 2(; 15012 
1 ::,2.3 ad oeOe 
13a6 8d 1300 

13a9 29 Of 
13"b e9 02 
13ad 01) 21 

13at ~i) 1579 

130.2 20 15a.2 

1=,b5 2u 15:;'1 

13b8 ad deUe 
13bb :;1 fa. 

~eJ source ;tate~ent 

:....:..' 

23a 
239 

2..\:; 
244 

~51 

-.:::", 

.:.,J.J 

::56 

258 
259 
ibO 
261 

265 
266 
267 
268 

278 

1$ 

3$ 

Dna 

Id" *£Oe 
sta HfOO 

is!' SETUO 

Ida TFACf; 
st.a U1DLINE+~. 
Ida SECTOFi' 
:;til Ct1DLINE+4 
Ida NUi'1SEC 
eta UiDlWE+5 

Ida #106 

eta Cr'lDLEN 
Jsr sendemd 

IdOl 8UFUJC 
St3. BUFFER 
!d~ BijFUJC+! 
eta BUFFEF:+ 1 

ldy ~o 

S,'{ flag 

bit dllet' 

lSt' CU::.~HtJi3 

Id:{ SECSIZE 

ist' WAIT 
Ida dlsdt' 
sta STATUS 

and #15 
cmp #2 
bes 5$ 

JSt' WAlT 

ist' CU:+{HNI3 
ldC! DISDR 
sta (butteri.! 

Ot'3 fla~ 

3eetot' 

Number of sectors to rS30. 

SEnd cmd stt'lnq 

clear Dendlng 

:Change state o~ clccf. 

:Get status byte. 

:Was there an error; 

: branch If error DccurSa. 

:;~r.:!rqe state 0+ cl':,:~ =;-J r:~ _.'. tc: 1':: =~r'~5 

:Get the dat~ byte 
ana ::.:p/e 1 t 
"!r)lle ne:~t Dvte 1= b21i\::l ~r ?n;nl+-!e·~. 
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error aoar ccae 

1::c3 c8 
i-:d di) ::;c 

1:',c6 e6 tb 
13e8 ca 

ne9 dC' e 7 

13eb ce lj13 
13ce dO cd 

l~d!) 58 

13,jb a9 (12 

13d8 ae D.19 
13db to 02 
13dd ij'? 10 
l~,df 8d 1310 

13e2 

r:~e2:<.d HI)!) 

1~e5 48 

13e6 i!9 ile 
i 3e8 8d ff (JI) 

l~eb 2u lSi", 

l:ee 3d 1303 
1 ~t 1 8<J 1."11 
13+4 ad Dl4 

L~ t" ,So 1~, 1;: 

seo SOlJt'ce statement 

286 
287 
288 
289 
2':;0 

211 

.-.-, .... 
L I') 

303 

5$ 

;,a flag 

Inv 
br;e 3$ 

inc BUFFER+l 
de:' 
bne 3$ 

dec CMDLINE+5 
one 1$ 

ell 

01" 
sta $ff(JI) 

;Looo for the I a~ c~Je~ cer ~ec·J'. 

:Looo for the numte r Ot ~ec·Jr~. 

;Sestore MMU to old 

TF:~j)· Tt~:\ct to tie wr I !"te!'" t~,. 

SECTOR 5~cto,- to be w,·!~t;~ ~1. 

IJUt,ISle ihe number' of ~~,=r,:,,'~ he,;:; "11 r ',~n 

SICE FhvSICil,! SIde I~t r.",e ,jl::' ":' Wlre to. 

i) 01' 1. SIDE 1= IJnC"'eo Ii. ~he 'J1,,' 1" ~~,=>-. 

Returned F~rameter3: 

"71, 
'_'J.! 

318 
~i9 

321 

324 
.325 
.326 
327 
328 

330 
3~,1 

.J ~,,"j 

1$ 

WRITE 

Ida #F8UFiSHJF 
ld>~ SIDE 
beq 1$ 

ora WHO 
sta cmdllne+2 

Ida Hf(!O 
Dha 

Ida II$Oe 
;ta HfOt) 

15r' SETUO 
Ida TliACl 
sta 1)1DLlt;E": 
In:! SECTOR 
~ ta 1]-1DLIiJE-:I 

ST~TUS Status byte returned 3'·=" ~rlte 1= at~e~oted. 

;Fhv51cal burst write cn~n~~d. 

[neck which Side to wrl~e to. 

:S3ve old MMU setUD. 
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1410
18 ~d 1.306 

14(!b :35 fa 

141),j".d 13i}! 

1410 85 fb 

1412,"'14(· 

1414 Sd 1::: 1b 

!4!d35 
141e L'J +'47 

1424 L1j 1:,lb 
p;:; ~c; 4i) 

14;:9 +,) +6 

tJ31 bl +2 
143~, 8d de i)e 

!4~:) ct. 
14';'d dO £15 

143c e'J fb 
P:'e COl 

143,f dO eO 

1441 18 

1442 20 ff47 

1445 2c: dC(id 

144b 21) 15,,2 
144£1 "d dei.!c 
1451 Ed P,i) 

1454 48 
14:=;5 ::(, 15'7;' 

1458 68 

--:ri ._1._,,, 

351 
.352 

37(1 

,7' ._':L, 

373 
-::74 

375 

377 

381) 

381 
382 

1$ 

Ida fi,ji-1SEC 
;;t:l CMDi..!NE+S 

s tao Ct1DLEi J 

.)5t' eendemd 

Ida BUr-LOC 
sta BUFFER 
Ida BUFLOC+l 
sta BUFFER+l 

Ida #clkln 
st.a Gldclk 

ldv #0 
5el 

ld:: SEes I ZE 

Ida d2ot'il. 

SOt' aidelk 
al10 #elkin 
beq 2$ 

er:w c:ldclk 
:ita oldclk 

lda (buffed. y 
sta dlsdr 

.J'31' WHIT 

Inv 
bne 2$ 

Inc DuHet'+1 
de:; 

bne 2$ 

elc 

J st' eo Inf'ou t 

bit dlief' 

1St' cl kio 

js!' W4lT 
ida. disdl' 
std. STATUS 
aha 
1:=t' c 1 kh j 
ola 

Bet up zero Dace Injlrec~ OOlnter. 

: Lnhal eioct statu::. 

~ se:'id It 

:unv more left In tnls 02~E 

:LoOD for the. of 02~es per =e:~~r, 

:Turn around to Inc~~ ~ode ~~ Jet :1~iU~. 

cieat' oending 

;~~It fot' the byte to oe ;hlfted In. 

:Get the status bvte. 
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PSf [2 

1464 58 

;"'·7 
1-_"':' "_, 

;ea source statement 

_,'71~ 

4UO 
401 
402 
4(13 
404 

7$ 

~nd 

emo 
be; 

dec 

bne 

eli 

piC! 

il15 
#2 
7$ 

UmLI~jE+5 

1$ 

1466 8d ffW) 405 eta HfOO 

1'1';:\ ';::i) I ~,73 

)!l6d ~::; \.iq. 

146f 8d 1~ 1 '} 

1~;= ~g 1)/1 

1475 fii ",-. 

jirn U'-i 1 '} 

147" .~9 i).) 

147b Bd 131.3 
147e 20 1555 

1481 78 

1482 .:'c dc(;,j 

1485 20 159'1 
1488 20 15a2 
148b ad acUe 
148e 8d 1))(1 

1491 58 
1492 60 

4i}6 

407 
4i)8 

rt5 

4u9 :**t****'*'**'*t***"lfllllll*flllltllllttlllttll' 41 ' 4 '4*·~·."'¥f.14fl' 

1110 
411 
412 
413 
414 
415 
416 
417 
418 

121 

~23 

4;:4 
425 
4::6 

427 
428 
429 
430 

431 

434 
435 
436 
437 
438 
439 
J41) 

441 
442 
443 
.144 

445 

I NQU I F,E i,f I]~.MAT Th!s !=.<ljEST ::u.broutlne sends 3n FJiJUlcE CrSI' c,:,r''I',!'vj tc 

drive lndIC.3ted by LF. 

SIDE 'FhvSlcal SIde o~ ~h~ dl::}' ~Q ::~iJ!.llt'e ·~tlout. 
o or 1. aIDE 1= lQn,:t·sj ,; n-e rH~; 1::: i~i: , 

aT~Tus Status ovte returned, 

Jsr< SETU(' 
Ida il8URS1~IHQUIRE 

sta cmdltne+L 

Id;: SIDE 
beq 1$ 
ora #$10 

ida #$03 
eta Ct1DLEN 
jet' sendcmd 

sel 

bl t DlleR 

)5t' CUt{HNG 

Jer WAIT 
Ida DISDR 
eta STATUS 

ell 
ds 

serd cmd etrlf1J 

;Change clock SD 1571 ~e"d~ "Set. 
;Walt for the byte to b~ 5hl+~ed In. 
;Get the status [,te, 

: Save 1 t off. 

446 =**************+f****+~.**~**+***~***~.f*~***~~+++.*~+*+~~*+*~~~f+++~~+* 

447 
Ttll= R,;;;r 31.lbt'outlre :;s'lds ~ !J:.lt';, i,!~1 rei»'"' 1 

comm2'1d to drive IndlC3ted bv L~, 
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14';""'; ~i' 1573 

14'::3 ·;.e 1.31)1 
J ~:;'b d(,! (J2 

!J':;d (is: I') 

lJ",~ i1d l::I'~ 

14;5 tid 1311 

14a,a 8d 1:.1a 
14ad 2') 1555 

14bO 78 

Pb 1 2c dC')d 

1<1.b4 ::0 1500 

14b7 20 15a2 
14ba ad dCi)C 

14bo 8d D)!) 

14eO 29 Of 
L'- c9 02 
14e4 b() 53 

14Cb ~d 1.3<:1i} 
14c9 11} 4e 

14cb 20 15;-:; 
14ce 21) 1'522 
14d 13d de!.!e 
Pd:i 8d D)/I 

·1~' 
-"'-' -' 

4S(J 
457 

458 
459 
460 
4bl 

46~ 

475 

48i 
4'e ' 

'-''':' 

J8ci 

485 
48t 
487 
488 
48~ 

~'~,,', 

5u8 

4£ 

LC~JlC-3i file number ::t "1~}1C~ ~:~I IJI_'9t'\'. 

Fh;slcal trac~ nu~b~~' ~: 00et·~, 

~'f'1\f51C.~i sIde IJf ~t-'e ,jl::~ ;r::! ]1.1Sr\. 

t.} Dr 1. SIL'E 15 IGr,:::(~'J ~ + ti,? 01::" 

Returned ~3r3~et2rs: 

)St' SETU!) 

NUMSEC Number of sectors lounj sn the tr?c~. 

l~~Cf LOQicai track number tcund !" the ~5ctcr ~e3j2r;. 

M!~SEC Minimum logical sector n~mter '~~nd 
In t,he sector hea,jet'c;. 

t·1AiS;:C t·1a=.;jmum ID~lcal :Ectc,t' ntlmc;:'- +ouno In tr,e 

sector he3der;. 
INTLV Fhvsical Interlea~e between SeC'Q'3. 

STATUS [rllS is the bvte t[EH iJUtf,,+,;~1-1':;T ·et'."T'S. 

If an error was e"coun~ered In CO~Glllnq 

thiS Information. then none c\+ tre 
returned oarameters ?~e v211d ;!ceot Sl~lUS. 

Ida l!f;UR:ST fiJUEh y 

Idr: SIDE 
One 4$ 

5ta C;Mllne+2 

Id~ ["He!. 

5 ta cmo 11ne+3 
ida #$04 

eta Ct1DLEN 
1St' sendcmd 

sei 

bIt DlleR 

jst' CU:.f{HNG 
Jsr WAIT 
Ida 01S0R 
sta STATUS 

and #$0+ 
cme #2 
bcs 5$ 

Ida STATUS 
bpi 5~ 

. J Sf' CU:;"CHt~G 

J St' 1~:4 IT 
ldOl. D1SDR 
;ta STATU3 

Set +~e 51de tIt "'.- .. -,-,.'rI, '''."'< , 
::'~'_'_" -' l' ",", 1 ~ 

send cmd 5 t t"l nq 

;Clear any byte re?o~ ~M3t 3 De~~[na. 

~C~Ia.nge state of clc:l-:I.: -i' 15'·1 =er:I~3 n= '.'J 

:\~alt for the flrst,htl!; bite. 

:53 ... e It off. 

:Was tnere an errDr-

: branch If there W3~ ~n e~r~r. 

:Ch.3ng-= =.tate 0+ ciee"'. ~::::, ~~"/t =~1;d= r-e\t . 
:Walt for ne!t st~tus tvt~ t: be re~d~. 

!!~et it (St.3.tus s+ ~t··~,-L. 1; ~!.~. , 
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.' - , ! 

error 30dr [OG2 sea source statement 

1109 d 1.12 

1 ')'J" Cjl', r 

Pd·j .=', !_ ,-

141?1) =1~\ 15~2 

[ile::, ad de!::: 

14e6 8d 1 ~.')5 

14e9 20 15~t; 

jLlee 20 15a2 
Pet il.d dC(Jc 

14+2 8d 13Ci3 

14tJ :'1) 15'7'9 

14+8 - !i l:l;,i 

j.l fb 30 acne 
14te 80 I ~'''=' 

15"1 ':1) lS;Li 

1':,1}4 ..::.t) 15a.2 
IS!}! '::0 de! Ie 

IJ(1~ 3d 13(ib 

lS(i!j 2':\ t599 

1510 21) 15012 
151330 de':I[ 

1516 8'1 13(IC 

1-:,11 ~,8 

1 :13 611 

151b 

151b 8d nlc 

151e a.d tfl)i) 

1521 48 

511) 

";\ i 
t:.l -

513 
514 
515 
516 
517 

;:·:::1 

C....,..,. 
JL..J 

524 
I:'-:c 
__ 1~ ... J 

526 
52.7 
5:8 
529 
530 
531 

532 

534 
535 

537 

539 
5·'\11 

541 

543 

547 
5tl8 
549 
55(J 

551 

55~, 

554 

556 

558 
559 
560 

1524 8d HIli) 561 

15,:' 86 tb 

15=~ 84 fd 
15,~t ae i ~ 1: 

562 

~i1d 1Iti.'f 
cmu ti2 
':J'~; Sf 

.)st' WIlT 
Ida DISDR 
sta NUHSEC 

)St' CLH-CHNG 
)sr WAIT 
Ida DIS[;fi 
sta TRACK 

J:; t' CU. <-CHtiG 
]St' WAIT 
id'l. D1S[F 
sta t-1INSEC 

)SI' CU<-CHt4G 
JSI' WAIT 
ida D1SDR 
eta t1AXSEC 

j St' Clf: f-i2HNI3 
1St' WAIT 
ldil D1SDfi 
sta. UHLV 

ell 
ds 

; onnen 1 f an 0, "-., . 

-. I ==;-,-:-:: 

:Walt for numbe~ o~ ~;ctJt; tvte to be r·e~j\ 

;Get It. 
;Save It. 

;ChOln~e sta.te of (\De'. =1) 1'5°1 ::"'1'1': n2'T, 

:\~al t for lOQlC31 tracf Ii byte to t>e '-"·3d'·, 
; Get it. 
;5ave It. 

;Cha!'1~estate'J+ e!cc t , ~c ,5 c I "ep·j",rte· t , 

:Wait for minimum ~"cror H D~t2 to be re2J~. 

: Get it. 
:Sav'e It. 

;Wait for ma~lmum sector H b,"e to De re3dJ, 

;Get 1 t. 
:Save 1 t. 

~ Ch~nge sta. te ;"]1 r: i .:-.;-t ~ ~c ! ..::_V! =~n·~; ;-1=' to 

:Walt for 11terle'.e bete to re rS3dv, 

: Get 1 t. 
:Save It. 

Thls ~lioroutlne c~mDares memOt'~ olo:~~ l~ Cl~8 ~e~orv. 

sta 

Ida 
pha 

Ida 
=t3 

=t!< 

sb 
ld·/ 

ReaUIred Parameters: 
.A 
,.1 

.y 

Number of paqe; to CJ~'J3t ~ 

First oaqe of first m2~cr ~iJCI 

First page of second m~mcr~ bloc~ 

Returned Farameters: 

temp 

Hf(II) 

i£(le 

$ff(JI) 

bu Het'+l 
buHer2+1 
t,emD 

STi-jIUS ThiS is the bvte th,r:'~'-F2:H.J-'j:i·"=!~.J 

returns, 0 if the two blocfs are Eou31. 

;Save old MMU ~E~~r. 
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1539 bl t~ 

153b di tc 
15~d f(, 07 

lS~+ ~:; ff 
I ~,41 8d 13';') 
1544 d',i <,~ 

1546 [8 
1547 d!) fO 

1:',49 e6 fb 

154b e!:! tj 

15<ld COl 

1')<1e dn e" 

1 =')51:, b8 

1551 8d H'>! 

1555 

15553e l)i2 

1558 2i1 t fc'i 
1550 .32 (!!) 

155d Cl.C 1312 
IS6n bd 130e 
1563 20 Ho2 

1:,66 e8 

1567 58 
1::68 dO f6 

IS6a 20 Hcc 

571 

573 
574 
575 

577 
578 

531 

583 

555 

587 
51=<8 
58~ 

C-."7' 
) .. : 

6U2 

609 

b11) 

611 
612 
61:. 
614 

615 
61,~ 

618 
tile; 

2$ 

1$ 

1$ 

!da :1,.1 

st; butt,?,' 

=ta but~=r2 

Ida !.buH'?r".y 
emo (buffer:),,! 
beq 1$ 

ida Iliff 
stc3 STATUS 
hr.e :t9$ 

Inv 
bne :$ 

InC buHe"+ 1 
Inc bu+te!'2+ 1 
de:.: 

bf1e :$ 

oi" 
~ta itf:)!} 

:More In thIS paqe· 

Reaulrea Far~~~te~~: 

L~ Loqlc~1 file nU~Der fa ;end :cmm~nd ta, 
Cr1[LHJE CO~M~nd string to -::end. 
CMDLEN Lenqth of command ;trlnq, 

No para~eter IS returGed. 

Id:·: LF 
.J 5,' chkout 
Id}: #0 
lay cmdlen 
lda cmd line.:< 
.)=1' bSDut 
im~ 

dey 
bne 1$ 

JSt' c1 rchn 

channel cutout ;COln~;d ., ~ 

send cmd 

6: 1) :*~****+*~****f*f******** •• ***.~~***~.f****.+**.*4.4~+.~++·14*4f •• ++~*.+ 
.~21 
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~ea sou~ce statement 

156e 2,f) +tea 

ISi1 ~" f}O 
1573 2() Hbd 

,~29 

630 
631 

640 
641 
,~:A2 

!::43 
644 
645 
646 
647 
648 
649 
650 

and a~=lgf1= 1 t a lGglC~1 file n![,r n;:,' Wi th 3n C'ntlC'fl31 

secondary 3ddress. ThIS subro~tlne DeY;0~·ms th~ s~~e 

function as the BpSIC open 5tat=~5nc, 

ReaUl~'ed Far"ameters: 
• x. 

,R 
, I 

Dev i ce numbe l ' 

Logical file n0mb;r 
This is the seconCarv adjrS::5. in IS 

numbet' should be::et i-o l:"-~ I + nO 

secondary addt-eSs 15 DES 11'::'1. 

Returned Parameters: 
.H fhIS 15 the b'Jte tl1'1.t ijF':!.-[Ht'iJiJEL t-etu,-r,= 

1 If tne routIne w3~ =~cc::=;ful, 

then OFHh--(HANNEL l~1!!31=J::Et th:: CAFf.i 
bIt. 

1St' SETLFS ;Set~o the iaglcel '11e, 

Id<3. 110 
JSt' SE1NA~1 

jSt' OPEN 

;No name/comm.:lrrd =tt"ina trw iJF~~.j (l!?ngt.h=~·,'!. 

;Setuo the filen3mecomm3 nd ~trl~S for OPEN, 

;I]oen the lOglC31 '1l~, 

651 ;1111111111*111111*11111*"**tttllltllllllllfl~'444444******4****44.~*f* 

157C'. ~.~' 

157c 8el 
J 1::' ..... . ~ 
Lut ~q 

1581 8d 
1584 6U 

1585 

jJ 

1:,\)e 
":'i) 

1 ",(if 

652 
65::, 
654 
655 
656 
6~,7 

658 
659 
660 

1585 48 661 
1586 ad dd00 662 
1589 1)9 10 663 
158b 8d ddlll) 604 
IS8e 68 665 
158f 6u 666 

667 
15~O 668 
1590 ad ddUO 669 

1593 29 e f 670 
1595 8d ddUO 671 
15~8 60 672 

1599 ad ddOO 
15;;c 4'1 10 
1 ~,'ie 8d cldu(! 

15~1 bi! 

673 
674 
675 
676 
b77 

SETUI) Ida #85 

CLKLD 

CLKHI 

5 ta C~1DLl NE 
Ida 1148 
sta Ct'1DLWE+i 
d:; 

pna 
Ida d2ot'a. 
ora #clkout 
sta d2pt'0l 

ola 
rts 

ida d2pt'3 
and #$ff-clkout 
sta d2pt'a 
rts 

CU.f{HNG 
Ida. D2FF,A 
em' lle]k OIJ t 
sta D2FF:A 
rt5 

u 

set clod low 

:;et clock high 
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hcd65::x 

ert'cr' 20cr eoae 

\ S~ 
~ 

~ 

- a~ I 0 IJ;L 

.7 i 
v .>. 1 

ISa 4 -- dCi.'!;j LL 

15a7 ~O f9 

lSa9 ~ 

o errors detected 

SEC source statement 

62i:l WAIT 
081 11 Ida #8 
~U bit Dl ICR ~~L 

683 b~ 1~ 

684 rts 
bdJ 

686 
687 .end 
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s','mDo I t 3D 1 e 

blant' = label. - - s~mbol, '.'= multlblv Detlned 

C::J!_',t =ttd2 t,u+ +:w =i)(.t.f..3 ouf';s,.-2 =(ii)fc 

b'Jr'=t~uet"Y =(H.;~3b c~'c,-,t =+td cHhl 15:)(i 

c! t-out. =()~) 1 t) cn'"'Ch<1~ ISS:) c i rchn :-ifcc 

C O:Tlo·~t- e~,?mC:t~~,/ 151b ollc,' =dcOd dlsor =dcUc 

.flag 130d InOUl reHm-mat 146a lnt Iv 130c Jf-ComD~re~,?!llClt'y 17·4c Ji..}n]tilt-e+-tl]t-n::t l~r~(! 

1 ""Goent-C113,nne I 1352 J'1Jhv51Cal t-read 134:, jt-phV51C:;! holt'! te 1346 j""queryHorm3~ l,'~:; l~=er;C!crnd 1:-1+ 

If 1302 m3xsec nOb minsec 130a numsec 1305 oldclf 1310 
aDen =ffcO ooen"'Cnanne 1 156e pbu"strd =0000 oburstwt' =, /"'2 C'-530 ! 3=": 
OVW 1 te 1306 aueryHormat 1493 read 1361 seCSlze 1})2 Si?ctor' -~.!)~ 

=endcmd 1555 ;et Hs =Hba <:etnam =ftbd setui) 15,'" :;lde ", 
so i nf-QI) t =ff47 statu; 1300 temp 131c track 1303 W2lt 153~ 

WI-} te 13e2 
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Ju,fl oc 
bLIt":: t<'-l nOLI p"e 

bLWS t'-Quet'Y 
chkout 

cHhl 
c i~: In 
elL 10 
eHout 
clh::hn~ 

_1 t~-cht"1 

mdl"ti 

a lIe" 
d [::0" 

oe--/ 
fl ':1g 
} nou 1 r-e-i:-+c r'm;, t 
Inti. 

" i -;-' • .!. 

=Hc9 

1590 
=')(i4i) 

1585 
=!/,) 1 (J 

=ifcc 
1~1~ 

I:,')e 

151b 

=dcUc 

=ddOO 
D)1 

lY'd 
• r' 
1:+Q.:\ 

16"li 
l':,dt 

l8UI 
sell 

1~~.# 

1'14# 
16')# 

177# 
386 
176# 

161# 
llSi! 
112# 
483$ 
145 
178# 

175# 
83# 
Ci;jll 

1~7 

r# 
,l'i:"O"'D3t"e+:-;T,emlJt'V 1 '4c 14411 
]-lnQUlt~e~tOt'mat 134/) 136# 

1~Der;'"Chi:1nr;el - 1·:,.:. j4E:jt 

}"iJh';::;1c.31<'-re~d 134:: 1::3# 

1'-1Jh~SlC31"".-J"1 te 1346 14')# 
l'""f]I)",'"\+-teJ"rn;1t 1:4:; 14':# 

J+-;E'tiocmd D·H 146# 
1+ 

mlns'?c 

oldcik 

obut"sb'd 
OOlwstlW 

Ot''?Cld 

01"11' I te 
oueniHorma t 
.-e3d 

seCSlze 

sendcmd 

13;.'2 
r:,;)b 

13u;l 

131b 
=HcO 

1=:.L ..... 
! '-,,~r:: 

=OO(t(t 

=0002 

1::,d6 
1493 

1361 
1308 
1":(;4 

1555 

84# 
9211 
~1# 

87# 

116# 
165# 

191# 
l=i2# 
13~' 

141 

143 
226# 
89# 
86# 

147 

612 
2481 
StA$ 
247 
423 
474 
61)8 

668# 
350 
660# 
663 

271 
617 
244$ 

223$ 

611 

264 
361 

2531 
411# 
53,$ 

6(:7 

532$ 
52l$ 
240 
35U 
647 
L'-:":'-~ 
,~.:..:....,... 

219 

318 
202* 
:/12# 

448* 

2/:,1 

245 

24i 

363 

670 
275 

.342$ 
237$ 

654$ 

384 
276 
662 

.362 

356 
336 
343 

571:-
345 

676 
438 

4.31$ 
23.9$ 

65/:.$ 

436 
370i 
664$ 

281$ 

516$ 
:,66 

5j!~ 

~,J7 

d8Si 
241$ 

~,-.--

.>i:j~ 

61t) 
29!)$ 

':"u ," 
'_"J';' 

440 
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~: Ii f ~;' 

ou++et'1 

l:Jutl,JC 

btWst"'1f101llre 
bUl'st"1luet'V 
chkolJt 
[!fhI 

c HI'l 

ell 10 
cHout 
cH<'i:hnq 

clrchf1 
c:r,d len 

[mdllne 

c'Jrr,[lare+-memot', 
dllCt' 

C 1 SQt-

de" 
fl,o 
1 'l'lUI re"-+ orm~. t 
Int Iv 

=(H){}4 

=;.;086 

=H6' 
15j() 

=(1)40 

1585 
=0010 

1519 
=tfCC 

131a 

151b 
=ocOd 
=:jc')c 

=,j,jiji) 

D)l 
13(!d 

1~6.3, 

l'Oc 

18'.:!! 

181# 
132# 

lq~,# 

194# 

160)# 
392 
177# 
386 
176# 

161# 
115# 
112# 
483! 
145 
178# 
17:;# 

175t! 
8~,t! 

(Wi 

137 

1 i:-comOi'lt'e<-mel1\ot"v i 3:ic 144# 

!~lnQ'-'lre~format 134u 1~6# 

l<:-Qoen<:-ehanne! 1352 148# 
.1~h'v'SlCali:-n:3d 1~,43 1:,~3~ 

1"iJnv~lc.31;"',·Jnte 1:,46 14D# 

1+-jJ"et','+-tOI'm.~, 134:; 14~# 

J+-~enacf!ld 

If 
iTtil.:·:sec 

11l1n;eC 

olaclk 
ooen 
Qoen+-c~annel 

oout'stt'd 
oburstwt' 

oread 
G~1t' 1 te 

ouervHormat 
t'e:l[j 

3eCSlze 

sec tOt' 

sendcl1\d 

set I fs 
setni'l.1TI 

setuO 
slde 

so In'""'JlJt 
st<;tus 

t21!\O 

tr,~ck· 

""It 

1:,41 
1:::02 
1 :,(lb 

130a 
1~(lC:; 

131b 
=ffcO 

lSte 
=0000 
=(1002 

1355 
13d6 
1493 
1361 
n08 
1304 

=ffba 
=ftbd 
157~ 

1 ',\)9 

=1';:47 
1 ,,!)(I 

131c 
1~,'i3 

15".:: 
13e~ 

146~ 

84# 

92# 
91# 
87# 

116# 
165# 
149 
191# 
192# 

139 
141 
143 
226# 
89# 

86# 
147 
162# 
163# 
2~4 

91)# 

16611 

82i 
11711 
8:# 

012 
2.18£ 
5,:,4$ 
247 

423 
474 
608 
668# 
350 
66(;# 

663 
211 
617 
244$ 
223$ 
61 i 
544# 

264 
361 

253$ 
4111t 
537$ 

607 
5~,2$ 

527$ 
240 

647 
622# 
219 
318 
202# 
302# 
448# 

261 
238 
245 
642 
645 

220 
359 
265$ 

569$ 
249 

363 

670 
2i'5 

34a 
237$ 
654$ 

384 
276 
602 

2Bo 

338 
.362 

356 
336 
343 

319 
382 
.39()$ 

565 

372 

676 

438 

43H 
239$ 
65':J~ 

436 
371)1 

6641' 

2811 

366 

426 

1::r· 

<185$ 
;: ,:l\ $ 

4Rh 

4'6 

5~Z$ 

504 

610 

290$ 

082 
44(l 
671$ 

598# 

'5U 1 

-+ "~ :., .1': -
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CHAPTER 12 

1581 Burst Subroutines 

Hardware: C128 with a 1581 disk drive 

1) A set of subroutines for use with 
the 1581 Burst mode commands 

Known bugs: None 

This code includes a set of subroutines with jump table that make it 
easier to use the Burst mode commands of the 1581. Six commands are 
supported: logical read, logical write, physical read, physical write. 
query disk and inquire format. 

In addition, there are four support routines: memory compare, memory 
read, memory write and dump cache. See the source listing for details 
on how to call these routines. 

For an example of a BASIC program that calls these routines, see the file 
named "BURST EXAMPL.BAS" on the release disks. This is a 1581 2-drive 
backup program. 
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,.!lair.. flGc6Sxx v·~.1 

error actor code 

:~sg 

C:DU;st S1..:oS.srC,5,f 

seq source stateaent 

3 
4 

5 
6 

7 ;1 ------------------

6 ;1 ---------------------- BURST SUBROUTINES -- (rev 2) ----------- t 

: t 

10 ; f 
11 ;t These assembly language sUb-routines are designed tor use in lour ~ 

12 :* BASIC and machine code programs. A BASIC program needs simply to 
13 ;* POKE the appropriate values into the variable locations shown below, t 

14 :* and then SYS to the aesired routine. AI I of the BURST protocoi and f 

15 ;* handshaking is done tor you. The BASIC prograM can then PEE~ any 
16 ;t values returned. 
17 ; t 
16 ;* The routines in this listing that require data butter storage areas * 
1~ ;1 are passed the location of the bufter in BUFLOC. BUFLOC points to 
20 ;1 RAH location in RAH bank 0 of the start of the buffer. Since the 
21 ; t KERNEL and liD are needed, you must put BUFLOC below SCOOO. But be 1 

22 ;* sure to put it in RAH above your BASIC text. As a general rule, 
23 ;t work your way back trol SCOOO and you'll be OK. 
24 ; * 
25 ;1 To use these routines. your BASIC progral lust first BLOAD the tile * 
26 ;1 'BURST SUBS.BIN'. The routines load at $1300, so they are in a 
27 jf safe ,Iace below BASIC text area. 
28 ;* 
29 ;1 There is no BURST FORHAT routine provided. The following BASIC 
30 ;1 callands wil I format physical tracks 10 through 20 of the disk with 1 

31 if 5 1024 byte sectors: 
32 ;1 

33 
3~ 

35 

; 1 

; t 

: I 

OPEN 1,8,15 
PRINTll,wUow:CHR$(3l;CHR$(20ljCHRS(5);CHR$(10li 

36 ;1 Note the use of the selicolon (jl at the end of the statelent. 
37 it This is very ilportant! [f there was no selicolon, the C128 would 
38 jt send a carriage return after the last paraleter. Since the 1581 
39 jl counts the nUlber of bytes sent to deterline the number of optional 
40 it paraaeters that are being sent, it would lis interpret the carriage 
41 it return as the next optional paraleter. In this case, it would be 
42 i l till byte. Any forlatting errors can be checked via the cOlland 1 

43 ;t channel. I 

44 ;t 

45 ;1 Since the BURST cOllands make use of the cOlland channel to the 
46 jl drive, the calland channel !lust first be OPENed in yo'" BASIC 
4i ;* progral. The logical file nUlber which you assigned to the Calland * 
48 jl channel should be poked to LF before calling any of these routines. 1 

49 ; f 
50 
51 
52 
53 
54 
55 
56 
57 12-2 



·main. hcd55xx v3.1 

error addr code 

=1300 

1300 00 
1301 08 
1302 08 
1303 =1304 
1304 =1305 
1305 = 1306 
1306 =1308 
1308 =1309 
1309 =130a 
130a =130b 
130b =130c 
130c =130d 
130d =130e 

130e 
130e 55 30 

=131a 
131a =131b 
131b =131c 
131c :131d 

=1340 

13Au 
~j40 4e 11l8d 
13.:j.3 

L543 4c 13Gb 
1346 
1346 4c 135e 
134S 
~349 4C 13f9 
134C 
:34C 4C :3ec 

10july87 page 
O:burst 5UCS.src,s.r 

seq source statement 

58 itttttllltfllllll •• f'llt'lltlltlllltflll.tlllttttttltfttttltftfltttt' 

59 ; Variables - Values frol BASIC can be POKEd. PEEked to these areas. 
60 itfllllllttltll.lltttllttllttt.lltltttttllttttltltltfttlttttttttlttt' 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 

STATUS 
DEV 
LF 
TRACK 
SECTOR 
NUHSEC 
BUFLOC 
SECSiZE 
SIDE 
HINSEC 
HAXSEC 
INTLV 
FLAG 

1=$1300 

.byte 0 

. byte 8 

.byte 8 
t:t+1 
l=t+1 
1:1+1 
1=1+2 
1=1+1 
1:1+1 
1:1+1 
1:1+1 
1:1+1 
l:t+l 

status byte 
device nUlber 
logical file nUlber 
track 
sector 
Number of sectors. 
Page. of buffer to get/put data. 
Sector size (1=256, 2=512. 4=10241 
Physical side of the disk (0 or 11. 
Minimul logical sector found in QUERY. 
Maximum logical sector found in QUERY. 
Physical interleave fauna in QUERY. 
Empty track flag. 
This flag is used to indicate that the 

track or data iust read contains ai j O's. This is handy in some cases. 
such as during a disk copy program. ~hen a disk is formatted. tne sectors 
are til led with 0'5. If a sector to be copied contains al I D's. then we 
don't bother to write it to the destination disk 

84 jlllllllllllllllilltlllllllllllllllllllllllllllllilit 

85 ; Other variables used in the following routines .... 
86 ittlllllllll'ltl.lt •• lttl.tll •• ttllll.ltltt.tt.fltttf 

87 
88 
89 
90 
91 
92 

cld line 
. byte 'uO' 
1=1+10 

cldlen 1=1+1 
oidclk 1:1+1 
temp f:l+l 

Burst ~retix . 
Parameter space for bu,st comma no. 
Length of the command string I' at tv:es,. 
Status ot ciock line. 93 

94 
95 
96 ;lllfltllllltll*ltlftlll.llllllflllllflltllllflftfflffIfttt.tttl.tt 

97 JUMP TABLE of available burst routines. SYS to these locatIons 
98 from BASIC, The BURST routines themselves can then be mOdified 
99 or customized without affecting the SYS locations from BASiC. 

100 :tffflttttt.ttflftttffft.ttlfllttlttt.ttltttftttt •• tlf.tt ••••• ttt •• 

101 
10: 1=$1240 
103 

lOS 
106 
107 
108 
109 
110 
111 
112 
113 

11" 

J.,..; ~;~u i REt-FGRMAT 
jmp INQul?E<-F:jRMAT 

J ;-PHYS; CAi..f-READ 
jmp PREAD 

J .-LuG I CAL<-l\EAD 
jmp LREAD 

J ...Frl!;; CAL..J.iR: TE 
jmp PIJRiTE 

j ...J...JG i CAi,":';R I TE 
imp ~~F.IE 
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.mai n. hcd65xx ... 3.1 

error addr code 

134f 
134f 4c 1532 
1352 
1352 4c 1594 
1355 
1355 4c 15fb 
1358 
1358 4c 14af 
135b 
13Sb 4c 162a 

135e 

=ftc9 
=ffcc 
=ffba 
=ffbd 
=ffd2 
=if47 

=ddOO 
=0010 
=0040 
=dcOd 
=dcOc 
=OOfa 
=OOfc 

=0000 
=0002 
=0080 
=0082 
=0004 
=009d 
=008a 

135e a9 80 
1360 8d 1310 
1363 a9 01 
1365 8d 1305 
1368 IlC Liii 

10july87 

seq source statement 

115 
116 J~EMORY~AD 

117 jlP MEMORY +-READ 
118 J~EMORY~RITE 

119 jlP HEMORY~RITE 
120 J~UHP~ACHE 

121 jlP DUHP~ACHE 
122 J+QUERYffORHAT 
123 jlP QUERYffORHAT 
124 J~OHPARE~EHORY 

125 jlP COHPARE~EHORY 
126 
127 jtlttlfffllf.fffflftllltttlttftlttfllill 

128 ; Locations of ilportant C128 stuff ... 
129 ;lllllllllllfl'I •••• I.tll.lfttll.tttfltl 

130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 

chkout=Sffc9 
clrehn=Sffcc 
set! fs=Sffba 
setnal=$ffbd 
bsout =Sffd2 
spin~ut=$ff47 

d2pra =$ddOO 
clkout=HO 
elkin =$40 
dlicr =SdcOd 
dlsdr =$dcOc 
butfer=Sfa 
bufter2=$fc 

kernel channel output 
kernel clear channel 
kernel set logical tile number 
kernel set filena.e 
kernel basic input/output 
Set up fast serial for input or output. 

SEC for output, CLC tor input. 
C128 serial port location 
slow serial clock output bit .ask 
slow serial clock input bit mask 
6526 CIA interrupt control register 
6526 CIA serial data register 
zero page pointer variable 
zero page pointer variable 

146 jltltfllllllltfllll'ltflfllll'l 

147 ; BURST cO.land primitives 
148 ;Ittl*IIIIIIIIII*IIIII*IIIIII** 

149 
150 
151 

153 
154 
155 
156 
157 

PBURSTRD =$00 
PBURSTWR =$02 
LBURSiRD :$80 
LBURSTIIR =$82 
BURST~INQUIRE =$04 
DUHPCACHE =$9D 
BURST~IJERY =$8A 

Physical burst read. 
PhYSIcal burst write. 
Logicai burst reaa 
Logical burst write. 
oBurst inqui reo 
Dump track cache ('fcrc~' blt set 
Query diSk !armat. 

158 :llfflttlflflttlfllt"t,.tttftf.tl!ttlt'lfllttttt'flfftff' 

159 :* ~-------------- BURST ROUTINES -------------------- f 

160 ;ttffffltftllflttff!'ft.tttlttttltfftttfttttfftt'tttttttt, 

161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
,..,. 
" ' I 

LREAD ;Logical sector read trom tne device indicated by LF. 
;The track and sector are in TRACK. SECTOR. The location 
jStatus byte from drive is returned in STATUS. 

Ida Ilburstrd 
sta clldl inet2 
Ida 1$01 
sta SECSIZE 
jlllP READ 

;Iogicai burst read co.mand 

;Logical sector size IS always 256 Dytes, 
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.maln. hcd65xx v3.1 

error addr code 

136b 

136b a9 00 
136d ae 1309 
1370 fO 02 
1372 09 10 
1374 8d 1310 

1377 

1377 ad tfOO 
137a 48 

137b a9 Oe 
137d 8d ffOO 

1380 20 167d 

1383 ad 1303 
1386 8d 1311 
1389 ad 1304 
138c ad 1312 
138f ad 1305 
1392 ad 1313 

1395 a9 06 
1397 8d 131a 
139a 20 1564 

139d ad 1306 
13au 85 fa 
13a.2. ad 1307 
13a5 85 tb 

13a7 aO 00 
13a9 Be 130d 

13ac 78 
13ad ~c deOd 

13b0 20 loge 

13b~ ae 1 juS 

:jc:, aa cleve 

10july87 page 
u:burs: SUbS. sr,:. s.! 

seq source statement 

172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
2r: 

219 

221 
222 

,,---' 

.. ':'6 

FREAD 

READ 

;Physical sector read fro. device indicated by LF. 
;The track and sector are in TRACK, SECTOR. The iocatlon 
iot start of the C128 buffer to put the read data in 5UFLCC. 
iThe physical sector size in SECS!ZE (1=256,2=512,a=1024 .. 
jNumber of sectors in NUHSEC. 
;Physical side af the disk in SIDE (Q or 1). 

iStatus byte from drive is returned in STATUS. 

Ida IPBURSTRD 
ldx SIDE 
beq 1$ 

ora U10 
sta cadline+2 

I da moo 
pha 

Ida HOe 
sta $fiOO 

jsr SETU0 

Ida TRACK 
sta CHDL1NEt3 
Ida SECTOR 
sta CMDLINEt/! 
Ida NUHSEC 
sta CMDLiNE+, 

Ida nUb 

sta CMDLEN 
jsr senacmd 

Ida BUFLOC 
sta BUFFER 
Ida BUFLOCtl 
sta BUFFER+1 

lay 10 
sty T lag 

sei 
b i: d 11 cr 

,ax SECSiZE 

j s r w.'~ 1 i 
:aa c:sar 

;Physical burst read co •• and. 
Check which side to read fre •• 

if side 1. then set bit in the command byte. 

:Save old HHU setup. 

:Set HHU for F.AHO.KERNEL. i;O. 

:Put ·UO· at start of command s~ring. 

track 

sector 

Number of sectors to read. 

Length ot command st:lng. 

send cmd s:nng 

Set up zero page Inairect PGI~~er. 

clear the 'empty SeC!Of' 

No Irq's ailCioied during nandsha¥.e. 
c lear p~nJlng 

:Chinge state or :loCk. 

: Sector size gl,SS # or page~ per sector. 

:~ait tor fast Dite r ~s: ~~ ;~a·~~ 

:~et status tvte. 

12-5 



.Ilain. hca65xx v3.1 

error addr code 

13bf 29 Of 
13el e9 02 
13c3 bO 21 

13e5 20 16ge 

13e8 20 16a5 

13eb 20 16ge 
13ee ad deOe 
13d! 91 fa 

13d3 Od 130d 
13d6 8d 130d 

13d9 e8 
13da dO ee 

13dc e6 fb 
13de ca 
13df dO e7 

13el ee 1313 
13e4 dO cd 

13e6 58 

13e7 68 
13e8 8d tfOO 

13eb 60 

13ec 

13ee a9 82 
13ee 8d 1310 
13f1 a9 01 
13f3 8d 1308 
13f6 4c 1405 

13f9 

10july87 

seq source statement 

and 115 
elp .2 
bes 5$ 

jsr CLKI-CHNG 

3$ jsr IIAIT 

jsr CLK~HNG 
Ida D1SDR 
sta (bufferl,y 

ora flag 
sta flag 

iny ;Any lore in this page! 
bne 3$ 

inc BUFFER+l 
dex :Loop tor the t of pages per sector, 
bne 3$ 

dec CIIDL1NE+5 :Loop fot the numcer of sectors. 
bne 1$ 

5$ eli 

pia ;Restore HHU to old configuration. 
sta $ftOO 

262 rts 
263 
264 ;ttlfftttt •• ltlfltfl"ltlt.t.I •• ltltl,tlll.t.t •• I.lltlItttltllttt 

265 
266 
267 
268 
269 
270 
271 
272 
273 
2.74 
275 
276 
277 
278 
279 
280 
281 
282 

LIIRITE 

PI/RITE 

:Logicai sector write to the device indicatea b, LF. 
;The track and sector are in TRACK, SECTOR. The location 
;ot start at C128 butter containing write data in BUFLGC. 
;Status byte from drive is returned in STATUS. 

Ida tlburstwr 
sta CillO I i net:: 
Ida 1S0l 

sta SECSiZE 
jmp IiRITE 

burst write 

Logicai ~'- Jr size is aiways ones. 

;PhysiCo! sector write to the device indicated by LF. 
;The track and sector are in T~ACK. SECTOR. The location 
;or start or e125 butter contalning write data in BUFLOC. 
:The ohyslcal sector size in 3EC3iZE l1=256,2=512.4=102&). 
;Number or sectors in NUMSE~. 
:hysica: side ,n Sl[lE. 
:Sta:us Dvte from drl~e is rEturnee in STATU3. 

12-6 
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·113 i n. hcd65xx v3.1 

error addr code 

13t9 a9 02 
13tt ae 1309 
13fe to 02 
1400 09 10 
1402 8d 1310 

1405 

1405 ad f tOO 
1408 48 

1409 a9 Oe 
140b 8d f fOO 

140e 20 167d 
1411 ad 1303 
1414 8d 1311 
1417 ad 1304 
141a 8d 1312 
141d ad 1305 
1420 8d 1313 

1423 as 06 
1425 8d 131a 
1428 20 1664 

142b ad 1306 
142e 85 fa 
1430 ad 1307 
1433 85 fb 

1435 a9 40 
1437 ad 131b 

143a aO 00 
143c 78 

143d ae 1308 

14110 38 
j441 20 tillf 

144" ad doOO 
1441 4d 131b 
144a 29 40 
144e to t6 

144e 4d 131b 

1451 80 i31b 

14~,4 bl ta 
;4S6 ,;j OCiJC 

~,*5~ -' ~ ~,a:. 

10july87 

seq source statenent 

286 
287 
288 
289 
290 
291 
292 1$ 
293 
294 
295 WRITE 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
3°~ .:..b IS 
327 
328 
329 
330 
j31 

332 
3,33 
j34 

335 
336 
3: 7 v' 
J'- -
"Jt! 
3'lC. 

34(; 
,34: 
:,4", 

Ida tPBURSiWR 
Idx SIDE 
beq 1$ 
ora ISI0 
sta cldline+2 

Ida SffOO 
pha 

Ida 1S0e 
sta WOO 

jsr SETUO 
Ida TRACK 
sta CHDLINE+3 
Ida SECTOR 
sta CHDLINEt4 
Ida NUHSEC 
sta CHDLINE+S 

Ida U06 
sta CHDLEN 
jsr sendcllld 

Ida BUFLOC 
sta BUFFER 
Ida BUFLOC.l 
sta BUFFER+1 

Ida lelkin 
sta oldclk 

ldy 10 
sei 

Idx SECSiZE 

sec 
jS! spin<-out 

Ida d~pr5 

eor OiOCIK 

and .elkIn 
beq 2$ 

ear oldclk 

sta olacl, 

ida 'butter .. 
sia dlsar 

.. , 

jPhyslcal burst write command. 
Check which side to write to. 

I t side 1. then set bi t in the COlDlllana byte. 

;5ave old HHU setup. 

;5et HHU for RAHO.KERNEL.IiO. 

;Put ·UO· at start of command string. 

track 

sector 

Number of sectors to .rlte. 

;Colllmand length. 
sene cmd string 

Set uF :ero page inoirect pClnter. 

; Initial clock statu:. 

no Irq's during burst handshaKe 

Sector size gives ~ or pages per 5ec:~r. 

:Turn fast serial to output mode. 

jwait tor state cnange. 

;Cnange status or OLDCL~. 

get data 
), SE!1d 1 t 



.main. hcd65xx v3.1 10july87 

error addr code seq. source statement 

145c c8 
145d dO e5 

145f e6 fb 
1461 ca 
1462 dO eO 

1464 18 
1465 20 ff47 

1468 2c dcOd 

146b 20 1688 

146e 20 16aS 
1471 ad dcOe 
1474 8d 1300 
1477 48 
1478 20 1693 
147b 68 

14ic 29 Of 
147e c9 02 
1480 bO 05 

1482 ce 1313 
1485 dO b6 

1487 58 
1488 68 

343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 

1489 8d ffOO 375 
148e 60 376 

377 

7$ 

iny 
bne 2$ 

inc bufter+l 
dex 
bne 2' 

ele 
jsr spin+-out 

bit dlier 

jsr elkio 

jsr \lAIT 
Ida dlsdr 
sta STATUS 
pha 
jsr elkhi 
pia 

and 115 
elp 12 
bes 7$ 

dec CHDLINE+5 
bne 1$ 

eli 
pia 
sta $f100 
rts 

jAny lore left in this page? 

jLoop for the 1 ot pages per sector. 

jTurn around to input lode to get STATUS. 

clear pending 

set clock low when ready tor status 

;Wait for the byte to be shifted in. 
;Get the status byte. 
; Save it. 

jRelease the slow clock line. 

;Check for any error. 

j branch if there was an error. 

,Loop for the number of sectors. 

;Restore old memory configuration. 

378 ;flttfttllllltlllll.ftltltff.lltttltlttt.tt.I.lltt!I!.Itttl.f 

148d 

148d ;:0 167d 
1490 a3 04 
1482 8d 1310 
1495 a9 03 
1497 8d 131a 
149a 20 1664 

l49d 78 

14ge ;:'C dcOd 

lila! :0 l6ge 
j4a4 LO l6a5 
lila; aa ac0c 
;lIaa 8d 1300 
l4aa 56 
~4aE 00 

379 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 

INQUIRhfORHAT :3ends an INQUIRE DI51<. command to the dnve indIcate by 
;the logical file (LF~. Status IS returned in STATUS. 

jsr SETUO 
Ida 'BURST~INQUIRE 

sta clld I i net: 
Ida 1$03 
sta (HDLEN 
jsr sendcmd 

sei 

bi t DllC~. 

jsr CLK...cHNG 
jsr wAit 
Ida D1SDR 
sta STATUS 

r:s 

jPut "UO· at start at command strIng, 
inquire burst command 

length of commana. 

sena cmd string 

;Disable interrupts during handshakE. 

;Cleal any byte ready that's pending. 

;Chanle clock so 1581 sends next. 
;~ait lef tne byte to be shifted in. 
;Get the status byte, 
:SavE> it off. 

12-8 
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• lid i n. hcd65xx v3.1 

error ador code 

14af 

14af 20 167d 

14h2 a9 Sa 
14b4 ae 1309 
14b7 dO 02 
14b9 09 10 
14bb Sd 1310 

14be ad 1303 
14cl 8d 1311 
14C4 a9 04 
14c6 8d 131a 
14c9 20 1664 

14CC 78 
14cd 2c deOd 

14dO 20 169c 
1403 20 16aS 
14d6 ad dcOe 
14d9 8d 1300 

14dc 29 Of 
14de c9 02 
111eO bO 4e 

111ei 20 169c 
14eS 20 16a5 
14e6 aa dcCle 
14eb 50 1300 

14ee 29 Vi 
11110 c9 02 
14L bO 3c 

::.tfd 60 1305 

10july87 page 
(;:ourst subS. src, 5. r 

seq source statement 

400 
401 
402 itttttlillfilltlftftiffttf.t.ffftfftifftilltflftlifttlIfltltt 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
43; 
438 
439 
440 
441 
1142 

443 
444 

44S 

446 
447 

448 

448 

450 
451 

QUER,{~ORl1AT iSends a QUERY DISK FORMAT cOllland to the drive indicate by 

ithe logical file (LFI. Physical track nUlber to query 
jshould be provided in TRACK. Physical side should 
;be provided in SIDE. Status is returned in STATUS. 
jNulber of sectors found on the track returned in NUI1SEC. 
jLogical track nUlber found in the sector headers returned 
iin TRACK, Minimum logical sector nUlber found in the 
jsector headers is returned in HINSEC. The laxiliul 
;logical sector is returned MAXSEC. Physical interleave 
iis returned in INTLV. 
;If an error is encountered in compiling this information 
j(as indicated by STATUS), then none of the return values 
iare valid (except STATUS;. 

jsr SETUO 

Ida tBURST~UERY 

ldx SIDE 
bne 4$ 

ora 1$10 
sta clld Ii ne+2 

Ida TRACk 
sta cld Ii ne+3 
Ida 1$04 
sta CMDLEN 
jsr sendcmd 

sei 
bit DlieR 

jsr CLK..cHNG 
jsr liAiT 
Ida D1SDR 
sta STATUS 

and nOt 
cmp 12 
bcs 5$ 

j 5 r CLI<."{HNG 
jS! ~AIi 

Ida D1SD~. 

sta STAiLiS 

and Hut 
cmp E 
bcs 5$ 

i sr CLr.·{HNG 
Sf IiA! T 

jPut ·UO· at start of cOllmand strIng. 

jQUERY DISK burst comland 
: Set the side bit accordingly. 

PhYSlcal track offset. 

length ot command. 

send cld string 

;Disable interrupts during hanashaKe. 
;Ciear any byte ready tnat's pending. 

;Change state at clock so 1581 sends next. 
;Wait tor the first status byte. 
:Get the status oyte Istatus or track 01. 
:Save it ott. 

;~as there an error; 

; branch if there was an error. 

;Change stat& or c;ock. so 156i senes nexc. 
;Wait for ~nt st~tus Dyte to be re~a~, 

:Get 1 t l.statJS cf track TRAC~;. 

;Save It. 

:~as there an error: 

; Dranen If an e~ror. 

:Change slate cr CiCCk. so :5~1 52njS nelt. 
:wait 7~r De :eady. 

12-9 :~ave 1 t. 



.maln. hcd65xx v3.! 

error addr code 

1500 20 16ge 
1503 20 16a5 
1506 ad dcOc 
1509 8d 1303 

150c 20 16Sc 
150f 20 16a5 
1512 ad dcOc 
1515 8d 130a 

1518 20 16ge 
151b 20 16a5 
ISle ad dcOc 
1521 8d 130b 

1524 20 169c 
1527 20 16aS 
152a ad dcOc 
152d 8d 130c 

1530 58 
1531 60 

1532 

1532 ad ffOO 
1535 48 

1536 a9 Oe 
1538 8d ffOO 

153b 20 167d 
153e a9 3e 
154C 8e 1310 
1543 a9 4d 
1545 8d 1311 
1548 a9 52 
154a ad 131" 
1540 8e 1313 
1550 8c 1314 

1553 a9 07 
1555 8d 131a 
1556 ;:0 1664 

155t aD 1306 

10july87 page 
0:bufst SUDS. sr:. S.! 

seq source statement 

457 
458 

jsr CLK~HNG 459 ;Change state of clock, so 1581 sends next. 
jS! WAIT 460 ;Wait for' logical track .' byte to be ready. 
Ida D1SDR 461 iGet it. 
sta TRACK 462 ; Save it. 

463 
464 
465 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 

5$ 

jsr CLK~HNG 
jsr WAIT 
Ida D1SDR 
sta MlNSEC 

jsr CLK~HNG 
jsr WAIT 
Ida D1SDR 
sta MAXSEC 

jsr CLK~HNG 
jsr IIAIT 
Ida Dl5DR 
sta INTLV 

cl i 
rts 

;Change state of clock, so 1581 sends next. 
jWait for '.inilul sector I' byte to be ready. 
:Get it. 
; Save it. 

;Change state of clock, so 1581 sends next. 
;~ait for '.axilul sector I' byte to be ready. 
;Get it. 
;Save it. 

;Change state of ClOCK, so 1581 sends next, 
j~ait for' interleave' byte to be reaay. 
;Get it. 
;Save ito 

482 jttllllffflfl.ffltt •• I.f.f.f ••• t.tttfttf •• ttl.ttfftttttttfftlit. 

483 
484 
485 
486 
487 
488 
AB9 
490 
49! 
492 
493 
494 

495 
496 
497 
498 

501 
;02 
503 
504 
505 
506 
507 
508 
50~ 

MEI10RY..READ :Burst mellory reaa at the 1581. Page in 1581 lIIemon to 
:start reading at in .X, number of pages to read in . Y. 
; location to store data in Cl,,6 memory in BUFLOC. 
;Logical file to be read trom in LF. 

ida WOO 
pha 

Ida UOe 
sta $ffOO 

jsr SETUO 
ida 1$3E 
sta CHDLINE.2 
1 da I$4D 
sta CMDLINEd 
j Oa U52 
sta CHDLINL4 
stx C!'!DLiNE+5 
5t~ CMDLINE+t 

Ida 1$07 
sta CHDLEN 
jsr sendcmd 

ida ELiFLOC 
sta BUFFER 
ida 1"'."-- :- ..... 

CUI'LULn 

;Save ola NMU setuF. 

;Set MNU for RAMO.KEF.NEL. 1,0. 

;Put 'VO" at start.ot command string. 
;:' >' i 'burst memory read' command strlng. 

I 'vOiNR" 
::' H' I 

15Bl page to start reading from. 
~ c! pages to read. 

Length or command string. 

SHa cilia string 

Set up zero page indirect pointer. 

lS63 85 fb 512 5t= SUFFEF.·1 

12-10 



er:Of aadr coa~ 

1565 as 00 
1567 8d 130d 

1Sba 78 

156b :i.e deOd 

l56e 20 16ge 

1571 aO 00 
1573 LO 16a5 

1576 20 l6ge 
1579 ad deOe 
iS7e 91 fa 

iS7e Od 130d 
1581 8d 130d 

1584 cB 
1585 dO ee 

1587 e6 fb 
1589 ce 1314 

10july67 

seq source state~ent 

514 
515 
516 
517 
518 
519 
520 
521 
522 
523 
524 
525 
526 
527 
528 
529 
530 
531 
532 
533 
534 
535 
536 
537 
538 

3$ 

Ida to 
sta t lag 

sei 

bit dlier 

jsr CLK~HNG 

Idy .0 
jsr liAIT 

jsr CLKf-CHNG 
Ida dlsdr 
sta (butter!,y 

ora flag 
sta flag 

iny 
bne 3$ 

inc BUFFER +l 

dec CHDLINE+6 

clear the' empty sector! SJ' tia~. 

No irq's al lowed during nandshaKe. 

clear pending 

;Change state of clocK. 

j~ajt tor the byte to be shifted in. 

;Change clock so next byte is sent. 
get data 

C::bt::s~ SI.1DS.sr':.Str 

and save it while next byte is transmitted. 

Update 'zera' flag. 

:Anv lore in this page: 

;An, more pages to 00: 

158e dO e5 539 bne 3$ 

158e 58 

158! 68 
1590 8d ffOO 

1593 60 

15S .. o,j t t 00 
1597 48 

1596 a9 Ge 
159a tid ItOO 

:Sa;j ,,~ 3e 
:5a~ 8d l.i10 
15a: aj :'0 

iSa - 8a ::' 1 , 

1503 2J'j ~ 
-

1 ~ ac s: !:., -
......... .i. ... 

;~·ar Se , 
~l " 

; ~C .... ~ , ~.:J.. -

540 
541 
542 
543 
544 
545 
546 
54! 

5$ cl i 

pia ;~e5tore Old memOf\ configuration. 
sta $;fOO 

rts 

548 ;tttttltttttttttttttttttttftttttt.tttttttttttttttttfttftttt •• 

548 
550 
551 
55i 
553 
554 

556 

55~ 

S60 
561 

563 
56" 
565 
566 

S66 
569 

MEHORi·..i"iR.iTE :Burst memot'! .rite to the :5,Sl's memory. 
; location In Cl~B memorv to sena jata trom :n B~F~GC. 
;The page In 1581 memOf) to start ~rltlng to l~ .X. 
;Tfte number 01 pages tD write in .Y. 
:Logical lile tc be written to In LF, 

ida Sr ftiO 

ph" 

ida U('e 

sta $j tOO 

~ 5: SC;l.;lj 
loa U3E 
sta CM['~iNE< 
ioa U4l.' 

sea CMLi..INE< 
Id" US-
,ta CHDLi/;E.4 
stl( ,:.~[jL:NE·:, 

:Sa~e c,d ~MU setup. 

;Fu' ·~u· at start SI command string. 
:." 'bu:st memory ~rite' command string. 

, '" 

, , . 



.miln. ncd65xx v3.1 lDjuly8i 

ellor addr code seq source statement 

15b5 as 07 
lSb! 8d 131a 

ISba 20 1664 

15bd ad 1306 
15cO 85 fa 
15c2 ad 1307 
15c5 85 fb 

15ei a9 40 
15c9 8d 131b 

15cc aO 00 
15ce 78 

15cf 38 
15dO 20 ff47 

15d3 ad ddOO 
15d6 lid 131b 

571 
572 
573 
574 
575 
576 
577 
578 
579 
580 
581 
582 
583 
584 
585 
586 
587 
588 
589 
590 
591 
592 
593 

ISdS 2:9 40 594 
15db to t6 595 

596 
15dd lid 131b 597 
15eO 8d 131b 598 

15e3 bl fa 
15e5 8d dcOc 

15e8 20 16a5 

15eb e8 
15ec qO e5 

15ee e6 tb 
15£0 ce 1314 
1513 dO de 

15f5 58 

15f6 68 
15f7 8d ffOO 

15ta 60 

599 
600 
601 
602 
603 
6011 
605 
606 
607 
608 

608 
610 
611 
612 
613 
614 
615 
b16 
617 
616 
619 

2$ 

Ida H07 
sta CHDLEN 

jsr sendcld 

Ida BUFLOC 
sta BUFFER 
Ida BUFLOC+1 
sta BUFFER+l 

Ida lei kin 
sta a I de Ik 

ldy 10 
sei 

sec 
jsr SPINHlUT 

Ida d2pra 
ear OLDCLK 
and teLKIN 
beq 2$ 

eor OLDCLK 
sta OLDCLK 

Ida \ BUFFER) , Y 
sta D1SDR 

jsr wAiT 

iny 
bne 2$ 

inc Bi.JFFER+1 
dec (MDL!NE+t 
OnE; 2$ 

c i i 

pla 
sta Sf tOO 

rts 

Length of cOlland string. 

send cmd string 

Set up zero page indirect pointer. 

;lnitial clock status. 

;No IRQ's al lowed during hanoshake. 

Set to output mode. 

il/ait for state lsioll clock line) Change, 

:Change status of OLDCLK variable. 

;Get data tc wrlte. 
: Send it, 

:Wait for the byte to be sent. 

:More In thiS page~ 

;Any more pages to send: 

;Restore old memory conr;guritlo~. 

620 ;*I*tt**ttttfftt~ttt*tttfffftf*tt*t*ttttftftiffttffttlIfff* 

15r~ 

621 
62: 
623 
624 
5~: 

626 
L, 

;Dumcs the ~racK cacne at 1521 sG~~: to the pnvsical track 
:specltiea in T~AC~, on the sIde SpeCl!lea In S!GE. The 
:'!JfCe' bit 1S set. SC it is ~rltt~~ ~hetner dIrt. cr not. 
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. ilia i!1. hcd135xx v3.1 10julyB7 page 
O:burst SUDS.sre,s,r 

error ador code seq source statement 

15fb 20 167d 
1Sfe a9 9d 

1600 ae 1309 
1603 to 02 
1605 09 40 

1607 8d 1310 
160a ad 1303 
160d 8d 1311 

1610 a9 04 
1612 8d 131a 
1615 20 1664 

1618 78 

1619 2c deOd 

161c 20 169c 
161f 20 16a5 
1622 ad dcOc 
1625 8d 1300 

1628 58 
1629 60 

628 
629 
630 
631 
632 
633 
634 
635 
636 
637 
638 
639 
640 
641 
642 
643 
644 
645 
646 
647 
648 
649 
650 
651 
652 
653 
654 
655 
656 

1$ 

jsr SETUO 
Ida IDUHPCACHE 

Idx SIDE 
beq 1$ 
ora 1540 

sta CHOLINE+2 
Ida TRACK 
sta CHOLINE+3 

Ida 14 
sta CHDLEN 
jsr SENDCHD 

sel 

bi t OllCR 

jsr CLK+-CHNG 
jsr IIAIT 
Ida D1SDR 
sta STATUS 

cl i 
ns 

iDump track cache cOlland. 

; Set SIDE bit accordingly. 

Put the cOI.and byte into calland string. 

Physical track to dUlp cache to. 

:Length of the calland string. 

;Olsable interrupts during handshake. 

jClear any byte ready that's pending. 

;Change clock so 1581 wil I send status byte. 
;Wait tor byte to be shifted in. 
;Get the status byte. 
: Save it of f. 

65i ;ffllft •• tlflfflttlf'III'lt •• ltf.f.'.fffffttlfffffflffIft'ffff 

162a 
658 
659 
660 
661 
662 
663 
664 

162a 3d 131c 665 

lS2d ad HOu 
1630 48 

1631 a9 Oe 

666 
667 
668 
669 
670 

1633 Bd ff00 671 

1636 B6 tb 
163B 84 fd 
lS3a ae l31c 

1630 aj \J;~' 

: 6 3f "c • .1 fa 

lE'41 5~, tc 

BiZ 
6~3 

574 
6iS 
676 
677 
678 
679 
680 
681 
63L 

COHPAREH1EHO~Y ;C~mpares melllory blocks in the C128 1I1f~lIIori. 

;Number of pages to cOlllpare in .A. 

sta 

Ida 
pha 

Ida 
sta 

stx 
sty 
id. 

:da 
sta 
sta 

sta 

! 'j 

;First page of first memory block in .X. 
;First page of second memory block in .Y. 
; It tnev are equal. then 37ATU5=0. 

temp 

Sit 00 

HOe 
SlfGO 

butter'; 
buffer2.1 
ternp 

Ie 
oufrer 
bUlfer: 

SiATiJS 

, 

;Save old HMU setup. 

j Se t MMU for RAMO, k.Ei\NEL. :. u, 

;3e! up HSB at 1st memory pOinte", 
;5~t up HSB ot 2nd lIIemory pointer. 
;Numuer or pages to compare. 

;5et up LSB's or memory pointers. 
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.maln. i"!Cdl3Sxx '13.1 

error addr code 

1646 bl fa 
164a d1 fe 
164e fO 07 

164e a9 ff 
1650 Sd 1300 
1653 dO Oa 

1655 e8 
1656 dO fO 

1658 e6 fb 
165a e6 fd 
165c ca 
165d dO e9 

165f 68 
1660 8d ffOO 

1663 60 

1664 

1664 ae 1302 
1667 20 ffc9 
166a a2 00 
166c ac 131a 
166f bd 130e 
1672 20 f fd2 
1675 e8 
1676 88 

10july87 

seq source statement 

685 
686 
687 
688 
689 
690 
691 
692 
693 
694 
695 
696 
697 
698 
699 
700 
701 
702 
703 
704 
705 
706 

2$ 

1$ 

99$ 

Ida (bufferJ,y 
ClP (buffer2J ,y 
beg 1$ 

Ida Uft 
sta STATUS 
bne 99$ 

iny 
bne 2$ 

inc bufter+! 
inc buffer2tl 
dex 
bne 2$ 

pia 
sta $fi00 

rts 

;Not equal! Load STATUS with nonzero. 

(branch always) 

;Hore in this page? 

;. of pages counter. 

;Restore old me.ory configuration. 

707 ;ttlft.ftfllllf •••• fflff.lffffftt.f.ftfff.ff.ftf •• fl.tffftf 

SENDCMD jSends the command in CMDLINE to the logical Ii Ie 

page 
v:bu:st sues.S::.".l 

708 
709 
710 
711 
712 
713 
714 
715 
716 
717 
718 
719 

;indicated by LF. Length of the command should be in CMDi-Eti. 

ldx LF 
jsr chkout channel output Ipolnted to by .Xi 
!dx to 
ldy elldlen send clld 

1$ Ida clld line, x 
jsr bsout 
inx 
dey 

1677 dO f6 720 bne 1$ 

1679 20 f f cc 
167e 60 

157d a9 55 
167f 5d 130e 
168;: a9 3<) 
166 .. Sd 1301 
1687 50 

1688 
1656 46 
1689 aa odOO 
166c j9 ! 0 
! 56e 8d dd.jO 
It.~ 1 tt 

721 
jsr c I renn send buttered char & eoi 

723 rts 

725 ;tt*ttt*.t*tttttttttttttt*t~ttttt~ttttltttttftfttttttltttft, 

726 
-."'I<=; '<., 
728 
iZ9 
-;-30 
731 
732 
733 
734 

736 

SETUG 

CLKLO 

Ida 

sta 
Ida 
sta 
rb 

pM 
ida 

or& 
sta 
pia 
, t s 

.85 : ' U ~ 
CMDLINE 
148 : I 0 ~ 

CMDLiNE.l 

set c i 0C~' 10.' 

dLpra 
IClkout 
d2pra 
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.main. hcd65xx v3.1 

error addr code 

1693 
1693 ad ddOO 
1696 29 ef 
1698 8d ddOO 
169b 60 

169c 
169c ad ddOO 
169f 49 10 
16al 8d ddOO 
16a4 60 

16a5 
16a5 a9 08 
16a7 2c dcOd 
16aa fO f9 
16ac 60 

o errors detected 

10july87 page 1 ... 

u:ourS1; SUDS.srC.s.t 

seg source statement 

742 
743 
744 CLKHI 
745 
746 
747 
748 
749 
750 CLKt-{HNG 
751 
752 
753 
754 
755 
756 \lAIT 
757 1$ 

758 
759 
760 
761 
762 
763 

; set clock high 
Ida d2pra 
and IS f f -c I kout 
sta d2pra 
rts 

Ida D2PRA 
eor Ie I kout 
sta D2PRA 
Tts 

Ida 18 
bi t DlIeR 
beq 1S 
rts 

.end 

change the state of the clock line output. 

wait for the shift register to be fui 1 or empty. 
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. maln. hcdS5xx - I Vj •• 10july87 p~ge 1: 

sYlbol table 
(blank.! label, (=; : sYllbo I, (t.> = IU I ti b I y defined 

bsout =ffd2 buffer :OOta buffer2 :OOte but Joe 1306 burst~inquir~ =0004-
burstHluery :008a ehkout :ffe9 clkhi 1633 elkin =0040 clklo ISoc 
clkout =0010 clkf.Chng 16ge cl rchn = f f cc clldlen 131a cmdline dOe 
cOlllpare .... emory 162a dlier :deOd dlsdr =dcOc d2pra =ddO<) d€'v 

1 ,:>,-, , 
..... '\.!.:.. 

dumpcache =009d dUlpf.Cache 15tb flag 130d inguire~tonat 148d intlv 1 jlj.: 

jf.Collipare~elllory 135b jf-dumpf-Caehe 1355 j~inquire~format 1340 Hogical<-read 1346 j>-Iogica;;-\irite 134C 
j.-tlellorYHead 134f jHlellorY;-\irite 1352 j~hY5icaiHead 1343 j~hysical~rite 1349 j~uery~forllat 13:,;) 

Iburstrd =0080 Iburstwf =0082 If 1302 I read 135e I wd te 13e': 
lax sec 130b leloTYHead 1532 lIellorY;-\irite 1594 Ilinsec 130a nUlsec be,S 
oldclk 131b pburstrd =0000 pburstwr =0002 pread 136b pwrite 1 ;r~ 

guery~forillat 14af read 1377 secsize 130B sector 1304 senlleld Ibt-/l 
setifs =ffba setnam =ffbd setuO 167d side 1309 spint-Out =ft4~ 

status 1300 telp 13ic traek 1303 wait 16a5 IIr He 140S 
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.main. hCd65xx v3.1 lOjuiy87 

cross reference 
( <.) = definition, ($) = write, ~blank) read) 

bsout 
buffer 

buffer2 
bufloe 
burst ... inquire 
burst+-<juery 
ehkout 
clkhi 
elkin 
clkio 
clkout 
elh-chng 

clrchn 
cmdien 
cmd line 

cOlpare+-GIellory 
dUcr 
dlsdr 

=ffd2 
:OOta 

:OOtc 
1306 

=0004 
=008a 
=tfc9 
1693 

=0040 
1688 

=0010 
16ge 

=ftcc 
131<1 
130e 

162a 
=dcOd 
=deOc 

d2pra =ddOO 
dev 1301 
dUlpcache =009d 
gu.p~ache 15fb 
flag 130d 
inquire~for.at 148d 
intlv 130c 
j~olpare~e.ory 135b 
j~ump~ache 1355 
j ... inquire~forlat 1340 
j~logical~read 1346 
j ... logicai...write 134c 
j...memory~ead 134t 
j...mellory...write 1352 
jt-physicai ... read 1343 
j...physlcai...write 1349 
j;..query ... tormat 
I Durstrd 
iburstllf 
if 

I reaa 
iwrite 
max sec 
lIellorYHead 
lemoryt-Write 
minsec 
numsec 
ojaclk 
pt:uf:tra' 

pb:jf 3 t or 

1358 
=0080 
=0082 
1302 
135e 
13ec 
130b 
1532 
1SS" 
130a 
130:: 
:31b 

= :}rjOJ 

=JOQ~ 

136b 

135. 
1431 
579$ 
144. 
70. 

154. 
1561 
1311 
363 
140. 
357 
1391 
221 
648 
132. 
921 
891 

385$ 
570$ 
125 
1411 
142. 
528 
138. 
65' 

155' 
121 

761 
105 
75. 

1241 
120' 
1041 
1081 
1121 
1161 
11S. 
106. 
110' 
1224 
1521 
153. 
66. 

109 
113 
;4. 

117 
11S 

7':" 
69. 
93' 

1501 
1511 
:0, 
ill 

717 
211$ 213$ 241$ 250$ 
581$ 600 608$ 673$ 
674$ 679$ 687 698$ 
210 212 315 317 
384 
420 
713 
744' 
320 
734' 
737 
235 
750. 
722 
207$ 
167$ 
424$ 
609$ 
6591 
219 
226 
60lS 
331 

630 
6231 
216$ 
380. 
477S 

166 

16~1 

~661 

47~s 

,,84' 
550. 
467$ 

321$ 
162 
288 

333 

746 
239 

312$ 
186S 
427$ 
636$ 

355 
240 
650 
592 

244 

30S 
332 

583 

752 
394 

387$ 
200$ 
497$ 
638$ 

392 
340$ 

736 

245$ 

4:65 
336 

594 

435 

429$ 
202$ 
499$ 
716 

433 
360 

738$ 

5165 

316$ 
678$ 

509 

506S 
204$ 
501$ 
728$ 

520 
396 

531 

276. 
404' 12-17 

318$ 
686 

511 

453 

574$ 
254$ 
SOLS 
730$ 

646 
437 

741$ 

532$ 

339 
697$ 

578 

459 

64lS 
272$ 
503$ 

758 
446 

580 

464 

715 
292$ 
538$ 

510$ 

469 

30Ss 
564$ 

512S 

j.:;~$ 

566~ 

~- J > 
~:=$ 



.m,,:r.. ~i::ub:-~: x ,,: ' 1:jiu!y67 'i."; •• pa~2 

cross reference 
{ (I,. : definition, '. $; .rite, ,blanK) read 

read 1377 170 189t 
se,:Sl ze 1308 711 169$ .,"'-:; 

,-i....; 274$ 326 
sector 1304 68t 201 306 
sendcma 1664 208 313 388 .. 30 50i 5i6 642 703_ 

set! f 5 =ffba 1331 
setnam =ffbd 134' 
set u(! 16id 197 303 383 418 495 562 62; 7ilt 
sice 1309 721 183 289 421 632 
Spln--<lut :ff47 1361 328 353 590 
status 1300 641 227$ 3615 397$ 436$ 44;$ 651$ 681$ 691$ 
teinD 131c 94' 665$ 675 
tracy 1303 6il 199 30'1 426 462$ 637 
wa~r. 16a5 225 237 342 359 395 436 445 454 460 465 470 .. -

603 649 7561 
Ii [ 1 te 1405 275 29St 
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CHAPTER 13 C128 BASIC 7.0 MATH PACKAGE vO.2 

This document details the many user-callable routines 
available in the C128 BASIC 7.0 math package. The 
C128 represents the first Commodore 65xx system to 
fully vectorize and describe the calling parameters 
necessary to fully and safely utilize the available 
math subroutines. The table below summarizes the 
documented routines and provides the location of the 
jump vector in the BASIC 7.0 ROMs. 

FRED BOWEN 

Format Conversions 

AFOO 
AF03 
AF06 
AF09 
AFOC 
AFOF 

Math Functions 

AF12 
AF15 
AF18 
AF1B 
AFIE 
AF21 
AF24 
AF27 
AF2A 
AF2D 
AF30 
AF33 
AF36 
AF39 
AF3C 
AF3F 
AF42 
AF45 
AF48 
AF4B 
AF4E 
AF51 
AF54 
AF57 

Movement 

AF5A 
AF5D 
AF60 
AF63 
AF66 
AF69 
AF6C 

AYINT 
GIVAYF 
FOUT 
VAL 1 
GETADR 
FLOATC 

FSUB 
FSUBT 
FADD 
FADDT 
FMULT 
FMULTT 
FDIV 
FDIVT 
LOG 
INT 
SQR 
NEGOP 
FPWR 
FPWRT 
EXP 
COS 
SIN 
TAN 
ATN 
ROUND 
ABS 
SIGN 
FCOMP 
RND 0 

CONUPK 
ROMUPK 
MOVFRM 
MOVFM 
MOVMF 
MOVFA 
MOVAF 

APRIL 22, 1986 

;convert f.p. to integer 
;convert integer to f.p. 
;convert f.p. to ascii string 
;convert ascii string to f.p. 
;convert f.p. to an address 
iconvert address to f.p. 

iMEM - FACC 
iARG - FACC 
i MEM + FACC 
;ARG + FACC 
iMEM * FACC 
iARG * FACC 
;MEM / FACC 
,ARG / FACC 
;natural logarithm of FACC 
;greatest integer of FACC 
isquare root of FACC 
;negate (invert sign) of FACC 
iARG to the MEM power 
iARG to the FACC power 
iEXP of FACC 
;COS of FACC 
;SIN of FACC 
;TAN of FACC 
iATN of FACC 
;round FACC 
iabsolute value of FACC 
;sign of FACC 
;compare FACC with MEM 
;generate random number in FACC 

;move RAM MEM to ARG 
;mnve ROM MEM to ARG 
;move RAM MEM to FACC 
;move ROM MEM to FACC 
;move FACC to MEM 
imove ARG to FACC 
imove FACC to ARG 

13-1 



C128 BASIC 7.0 MATH PACKAGE vO.2 Page 2 

Floating Point Math Package Conventions 

In BASIC memory the number is PACKED and looks like this: 

1 2 3 4 5 

Isigned IB7=SGN I I 
I EXP 1------- MAN TIS S AI LSB 
I +$80 I MSB I 1 

Because the mantissa is normalized such that its msb is always 
1, BASIC stores the SIGN of the mantissa here to save a byte of 
storage. It must be normalized when put in the FACC (see CONUPK). 
In the FACC the NORMALIZED number looks like this: 

$63 
FACEXP 

$64 
FACHO 

$65 
FACMOH 

$66 
FACMO 

Isigned IBIT 7=11 1 I 

$67 
FACLO 

1 EXP I-------IM ANT ISS AI LSB 
1 +$80 1 MSB I 1 I 

$68 
FACSGN 

I SIGN I 
1+ = $001 
1- = $FFI 

Negative exponents are not stored 2's complement. The maximum 
exponent is 10 ft 38 ($FF) and the minimu~ is 10A-39 ($01). A zero 
value for the exponent means the number is zero. Since the 
exponent is a power of 2, it can be described as the number of 
left (EXP)$80) or right (EXP<=$80) shifts to be performed on 
the normalized mantissa to create the binary representation of 
the value. There is a second floating accumulator called ARG 
which has the same layout. It is located at $6A through $6F. 
Throughout the math package the floating point format is: 

* the mantissa is 24 bits long. 
* the binary point is to the left of the msb. 
* the mantissa is always positive, and its msb is always 1. 
* number = mantissa * 2 A exponent, sign in FACSGN. 
* the sign of the exponent is the msb of the exponent. 
* the exponent is stored in excess $80 (i.e., it is a signed 

8-bit number with $80 added to it.) 
* an exponent of zero means the number is zero. (note that the 

rest of the accumulator cannot be assumed to be zero.) 
* to keep the same number in the accumulator while shifting: 

right shifts --) increment exponent 
left shifts --) decrement exponent 

Arithmetic routine calling conventions: 

* For one argument functions: 
the argument is in the FACC. 
the result is left in the FACC. 

* For two argument oper?tions: 
the first argument is in MEMORY (packed) or ARG (unpacked). 
the second argument is in the FACC. 
the result is left in the FACC. 

* Always call ROM routines with the SYSTEM memory configuration 
in context ($FFOO=$OO, ROMs, RAM-O, I/O) except as noted herein. 
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C128 BASIC 7.0 MATH PACKAGE vO.2 

A note concerning precision. Since the mantissa is always 
normalized, the high order bit of the most significant byte is 
always one. This guarantees at least 40 bits (5 byte mantissa 
times 8 bits each) of precision, which is approximately 9 
significant digits plus a few bits for rounding. In fact, 
there is a 'rounding' byte, FACOV ($71), which should, for the 
greatest degree of precision, be loaded whenever you load the 
FACC. The high order bit of FACOV is utilized in most of the 
math routines. While some of the 'movement' routines 'round' 
the loaded floating point number (i.e., FACOV = $00), others 
(such as CONUPK) do not- assuming the value of FACOV is the 
useful result of an operation in progress. In 99% of the cases 
you need not worry about it, as its significance is virtually 
nil. For the greatest degree of precision however, use it. 

A few examples of normalized (FACC) floating point numbers: 

VALUE EXP MAN T I S S A SIGN 
------- ----- --------------------------

lE38 FF 96 76 99 53 00 
4E10 A4 95 02 F9 00 00 
2E10 A3 95 02 F9 00 00 
lE10 A4 95 02 F9 00 00 

10 84 AD 00 00 00 00 
1 = 81 80 00 00 00 00 

.5 80 80 00 00 00 00 
.25 = 7F 80 00 00 00 00 

. 6 80 99 99 99 9A 00 
1E-04 73 01 -B7 59 59 00 
lE-37 06 88 1C EA 15 00 
1E-38 = 02 09 C7 OC EE 00 
3E-39 01 82 AB 1E 2A 00 

0 00 xx xx xx xx 00 
~1 81 80 00 00 00 FF 
-5 83 AO 00 00 00 FF 

page 3 

Now for a simple example of deriving the actual binary from the FACC: 

5 83 AO 00 00 00 00 
I \ 
I \ 

($83-$80) ($AO) 
I I 

which means: 2 A 3 * .10100000, or shift mantissa LEFT 3 , 

which giv€;s: 101.00000 (binary) or 5.0 (hex) 
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C128 BASIC 7.0 MATH PACKAGE vO.2 

NAME: 
FUNCTION: 

PREPARATION: 

RESULT: 

ERROR: 

EXAMPLE: 

AYINT ($AFOO) 
CONVERT FLOATING POINT TO INTEGER 

FACC contains floating point number (-32768<=n<=32767) 

FACMO ($66) contains signed integer (msb) 
FACLO ($67) contains signed integer (lsb) 

?ILLEGAL QUANTITY ERROR if FACC too big. 

JSR $AFOO 
LDA $66 
LDY $67 

iINT(FACC) 
iMSB 
;LSB 

Page 4 

=~=~=-=-=~=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=~=-=-=-=-=-=-=-=-=-=-=-=~=-=~~ 

NAME: 
FUNCTION: 

PREPARATION: 

RESULT: 

EXAMPLE: 

GIVAYF ($AF03) 
CONVERT INTEGER TO FLOATING POINT 

.A contains signed integer (msb) 

.Y contains signed integer (lsb) 

FACC contains floating point number 

LDA #>INTEGER 
LDY #<INTEGER 
JSR $AF03 iFLOAT (A,Y) 

=~=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=~=~~ 

NAME: 
FUNCTION: 

PREPARATION: 

RESULT: 

EXAi'iPLE: 

FOUT ($AF06) 
CONVERT FLOATING POINT TO ASCII STRING 

FACC contains floating point number 

FBUFFR ($100) contains ASCII string (null terminated) 
.A contains pointer to string (1sb) 
.Y contains pointer to string (msb) 

JSR $AF06 iCONVERT FAce TO STRING AT $100 

=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=~= 
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C128 BASIC 7.0 MATH PACKAGE vO.2 

NAME: 
"'UNCTION: 

.?REPARATION: 

3PECIAL NOTES: 

RESULT: 

::XAMPLE: 

VAL 1 ($AF09) 
CONVERT ASCII STRING TO FLOATING POINT 

INDEX1 ($24,$25) contains pointer to string 
.A contains length of string 

String *must* be in RAM-lor common RAM. Any 
invalid character terminates conversion when 
encountered (i.e., acts like a terminator). 
*********************************************** 
* *MUST* be called from ROM or common RAM- * 
* this routine RTS's with RAM-1 in context! * 
*********************************************** 

FACC contains floating point number 

LOA #<POINTER 
LOY #>POINTER 
STA INDEX1 
STY INDEX1+1 
LOA #LENGTH 
JSR $AF09 

;SET POINTER TO STRING 

;SET STRING LENGTH 
;FACC = VAL(STRING) 

Page 5 

=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=~=-=-=-=-=~=~~~=-=-=-=-=-=~=--~ 

'lAME: 
FUNCTION: 

?REPARATION: 

RESULT: 

:!:RROR: 

EXAMPLE: 

'lAME: 
FUNCTION: 

PREPARATION: 

RESULT: 

ERROR: 

EXAMPLE: 

GETADR ($AFOC) 
CONVERT FLOATING POINT TO ADDRESS 

FACC contains floating point number (0<=n<=65535) 

POKER ($16,$17) contains unsigned integer address 

?ILLEGAL QUANTITY ERROR if FACC too big. 

JSR $AFOC 
LOA $16 
LOY $17 

FLOATC ($AFOF) 

;ADR(FACC) 
;LSB 
;MSB 

CONVERT ADDRESS TO FLOATING POINT 

FACHO ($64) contains address (msb) 
FACMOH ($65) contains address (lsb) 
.X contains exponent ($90 always) 
.C=l if positive (always) 

FACC contains floating point number 

?OVERFLOW ERROR if FACC too big. 

LOA #<ADDRESS 
LDY #>ADDRESS 
STA FACMOH 
STY FACHO 
LOX #$90 
SEC 
JSR $AFOF 

,SET ADDRESS 

iEXPONENT 
;POSITIVE 
;FLOAT ADDRESS 

=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-~~~ 
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C128 BASIC 7.0 MATH PACKAGE vO.2 

NAME: FSUB ($AF12) 
FUNCTION: FACC = MEMORY - FACC 

PREPARATION: FACC contains floating point subtrahend 
.A = pointer (lsb) to packed floating point minuend 
.Y = pointer (msb) to packed floating point minuend 

SPECIAL NOTES: The minuend *MUST* be in RAM-lor common RAM in packed 
format. FSUB calls CONUPK to normalize it. 

RESULT: FACC contains floating point difference 

ERROR: ?OVERFLOW ERROR if FACC too big. 

EXAMPLE: LDA #<POINTER 
LDY #>POINTER 
JSR $AF12 

iSET POINTER TO *PACKED* MINUEND 
iSUBTRACT MEMORY FROM FACC, DIFF IN FACC 

Page 6 

=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=~=-=-=-=-=~=-=-=-=~=-=~=~=~=~~ 

NAME: 
FUNCTION: 

FSUBT ($AFIS) 
FACC ARG - FACC 

PREPARATION: FACe contains floating point subtrahend 
ARG contains floating point minuend 

SPECIAL NOTES: This routine is similar to FSUB. The only difference 
is the call to CONUPK- FSUBT assumes you have already 
loaded ARG with unpacked minuend.} 

RESULT: FACC contains floating point difference 

ERROR: ?OVERFLOW ERROR if FACC too big. 

EXAMPLE: JSR $AFI2 iSUBTRACT ARG FROM FACC, DIFF IN FACC 

=====~=~=-=-;-=-~-=-=-=-~-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=~= 
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NAME: FADD ($AFl8) 
FUNCTION: FACC = MEMORY + FACC 

UREPARATION: FACC contains floating point addend 
.A = pointer (lsb) to packed floating point addend 
,Y = pointer (msb) to packed floating point addend 

SPECIAL NOTES: The second addend *MUST* be in RAM-lor common RAM in 
packed format. FADD calls CONUPK to normalize it. 

RESULT: FACC contains floating point sum 

ERROR: ?OVERFLOW ERROR if result too big 

E:~AMPLE : LDA #<POINTER 
LDY #>POINTER 
JSR $AFI8 

iSET POINTER TO *PACKED* ADDEND 
iADD MEMORY TO FACC, SUM IN FACC 
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=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-~-=-=-----~ 

NAME: 
FUNCTION: 

PREPARATION: 

FADDT ($AFls) 
FACC ARG + FACC 

FACC contains floating point addend 
ARG contains floating point addend 
ARISGN ($70) contains EOR(FACSGN,ARGSGN) 
.A contains FACEXP 

SPECIAL NOTES: This routine is similar to FADD. The only 
difference is the call to CONUPK.) 

RESULT: 

ERROR: 

EXAMPLE: 

*********************************************** 
* You *MUST* put resultant sign in ARISGN. * 
* You *MUST* load FACEXP ($63) immediately * 
* before call so that status flags are set! * 
*********************************************** 

FACC contains floating point sum 

?OVERFLOW ERROR if result too big 

LDA FACSGN 
EOR ARGSGN 
STA ARISGN 
LOA FACEXP 
JSR $AFls 

iSET RESULTANT SIGN 
iSET STATUS FLAGS PER FACEXP 
iADD ARG TO FACC, SUM IN FACe 

=~=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=---=-=-=-=-------~-=-=-=-=-=~~~~ 
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NAME: FMULT ($AFIE) 
FUNCTION: FACC MEMORY * FACC 

PqEPARATION: FACC contains floating point multiplier 
.A pointer (lsb) to packed floating point multiplicand 
.Y = pointer (msb) to packed floating point multiplicand 

SPECIAL NOTES: The multiplicand *MUST* be in RAM-lor common RAM in 
packed format. FMULT calls CONUPK to normalize it. 

RESULT: FACC contains floating point product 

ERROR: ?OVERFLOW ERROR if result too big 

EXAMPLE: 

Page 8 

LDA #<POINTER 
LDY #>POINTER 
JSR $AFIE 

;SET POINTER TO *PACKED* .MULTIPLICAND 
iMULTIPLY MEMORY BY FACe, PRODUCT IN FACC 

=-=~=-=-=-=-=-=~=-=-=-=-=-=-=-=-=~=-=-=-=-=-=-=-=-=-=-=-=---=-=-=-=-=-=-=-=~=~= 

NAME: 
FUNCTION: 

FMULTT ($AF21) 
FAce ARG * FAce 

PREPARATION: FACC contains floating point multiplier 
ARG contains floating point multiplicand 

SPECIAL NOTES: This routine is similar to FMULT. The only difference 
is the call to CONUPK- FMULTT assumes you have already 
loaded ARG with unpacked multiplicand.) 

RESULT: FACC contains floating point product 

ERROR: ?OVERFLOW ERROR if result too big 

EXAMPLE: JSR $AF21 iMULTIPLY ARG BY FACC, PRODUCT IN FACC 

=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_2_=_=-___ -_-=-_-= __ -=-=-=-~~= 
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NAME: 
! :cUNCTION: 

FDIV 
FACC 

($AF24) 
MEMORY / FACC 

1 

f 
PREPARATION: FACC contains floating point divisor 

.A pointer (lsb) to packed floating point dividend 

.Y = pointer (msb) to packed floating point dividend 

SPECIAL NOTES: The dividend *MUST* be in RAM-lor common RAM in 
packed format. FDIV calls CONUPK to normalize it. 

RESULT: FACC contains floating point quotient 

~RROR: ?DIVISION BY ZERO ERROR if FACC zero 

EXAMPLE: LDA #<POINTER 
LDY #>POINTER 
JSR $AF24 

iSET POINTER TO *PACKED* DIVIDEND 
iDIVIDE MEMORY BY FACC, QUOTIENT IN FACC 

=~=~=~=-=~=~=~=-=~=~=~=-=-=-=-=-=-=-=-=-=-=~=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=~=~~ 

NAME: 
FUNCTION: 

:JREPARATION~ 

FDIVT ($AF27) 
FACC = ARG / FACC 

FACC contains floating point divisor 
ARG contains floating point dividend 
ARISGN ($70) contains EOR(FACSGN,ARGSGN) 
.A contains FACEXP 

SPECIAL NOTES: This routine is similar to FDIV. The only difference 
is the call to CONUPK- FDIVT assumes you have already 
loaded ARG with unpacked dividend.) 

RESULT: 

ERROR: 

EXAMPLE: 

*********************************************** 
* You *MUST* put resultant sign in ARISGN. * 
* You *MUST* load FACEXP ($63) immediately * 
* before call so that status flags are set! * 
*********************************************** 

FACC contains floating point quotient 

?DIVISION BY ZERO ERROR if FACC zero 

LDA FACSGN 
EOR ARGSGN 
STA ARISGN 
LDA FACEXP 
JSR $AF27 

;SET RESULTANT SIGN 
iSET STATUS FLAGS PER FACEXP 
iDIVIDE ARG BY FACC, QUOTIENT IN FACC 

=-=~=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=~=-=-=-=-=-=-=-=-=-=-=-=~= 
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NAME: 
FUNCTION: 

PREPARATION: 

RESULT: 

ERROR: 

EXAMPLE: 

LOG 
FACC 

($AF2A) 
LOG(FACC) natural logarithm (base e) 

FACC contains floating point number 

FACC contains floating point logarithm 

?ILLEGAL QUANTITY ERROR if FACC negative or zero 

JSR $AF2A ;FACC = LOG(FACC) 
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=-=~=-=-=~=-=~=-=~=-=~=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=---=-=-=-=~= 

NAME: 
FUNCTION: 

PREPARATION: 

RESULT: 

EXAMPLE: 

INT 
FACC 

($AF2D) 
INT(FACC) 

FACC contains floating point number 

FACC contains floating point greatest integer 

JSR $AF2D ;FACC = INT(FACC) 

=~=~=-=-=~=-=~=-=-=~=~=-=-=~=~=~=~=~=~=-=-=-=-=-=-=-=-=-=-=-=-=-=~=-=-=-=-=-=~~ 

NAME: 
FUNCTION: 

PREPARATION: 

RESULT: 

ERROR: 

EXAMPLE: 

SQR 
FACC 

($AF30) 
SQR(FACC) 

FACC contains floating point number 

FACC contains floating point square root 

?ILLEGAL QUANTITY ERROR if FACC negative 

JSR $AF30 ;FACC = SQR(FACC) 

=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-~~~ 

NAME: 
FUNCTION: 

PREPARATION: 

RESULT: 

EXAMPLE: 

NEGOP ($AF33) 
FACC -FACC (invert sign of FACC) 

FACC contains floating point number 

FACC contains floating point number with sign inverted 

JSR $AF33 ;FACC = -FACC 

=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=~= 
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NAME: 
FUNCTION: 

FPWR 
FACC 

($AF36) 
ARG ~ MEMORY 

?REPARATION: ARG contains floating point number 
.A pointer (lsb) to packed floating point power 
.Y = pointer (msb) to packed floating point power 

3PECIAL NOTES: The power *MUST* be in ROM or common RAM in packed 
format as FPWR calls MOVFM to unpack it into FACC. 

RESULT: FACC contains floating point result 

ERROR: ?ILLEGAL QUANTITY ERROR if ARG negative 
?OVERFLOW ERROR if result too big 

EXAMPLE: LOA #<POINTER 
LOY #>POINTER 
JSR $AF36 

;SET POINTER TO *PACKEO* POWER 
iCOMPUTE ARG ~ MEM, RESULT IN FACC 
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=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=~~ 

NAME: FPWRT ($AF39) 
FUNCTION: FACC ARG ~ FACC 

PREPARATION: ARG contains floating point number 
FACC contains floating point power 
oA contains FACEXP 

SPECIAL NOTES: This routine is similar to FPWR. The only difference 
is the call to MOVFM- FPWRT assumes you have already 
loaded FACC with unpacked power. 
*********************************************** 

RESULT: 

ERROR: 

EXAMPLE: 

* You *MUST* load FACEXP ($63) immediately * 
* before call so that status flags are set! * 
*********************************************** 

FACC contains floating point result 

?ILLEGAL QUANTITY ERROR if ARG negative 
?OVERFLOW ERROR if result too big 

LOA FACEXP 
JSR $AF39 

;SET STATUS FLAGS PER FACEXP 
iCOMPUTE ARG A FACC, RESULT IN FACC 

=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=~~ 

NAME: EXP ($AF3C) (compute e A FACC) 
FUNCTION: FACC EXP(FACC) 

PREPARATION: FACC contains floating point number 

RESULT: FACC contains floating point result 

ERROR: ?OVERFLOW ERROR if FACC too big 

EXAMPLE: JSR $AF3C ;FACC = EXP(FACC) 

=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=~~ 
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NAME: 
FUNCTION: 

PREPARATION: 

RESULT: 

EXAMPLE: 

COS 
FACC 

($AF3F) 
COS(FACC) 

FACC contains floating point number 

FACC contains floating point cosine (in radians) 

JSR $AF3F iFACC = COS(FACC) 
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=-=-=-=-=-=-=-=-=-=-=~=-=-=-=~=-=~=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=~=-=~=~=~~ 

NAME: 
FUNCTION: 

PREPARATION: 

RESULT: 

EXAMPLE: 

SIN 
FACC 

($AF42) 
SIN(FACC) 

FACC contains floating point number 

FACC contains floating point sine (in radians) 

JSR $AF42 ;FACC = SIN(FACC) 

=-=~=-=-=-=-=-=-=-=-=-=~=~=~=~=~=-=-=-=-=-=-=-=-=~=-=~=-=-=-=-=-=-=-=-=-=~=-=~= 

NAME: 
FUNCTION: 

PREPARATION: 

RESULT: 

EXAMPLE: 

TAN 
FACC 

($AF45) 
TAN(FACC) 

FACC contains floating point number 

FACC contains floating point tangent (in radians) 

JSR $AF45 iFACC = TAN(FACC) 

=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=~=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=~= 

NAME: 
FUNCTION: 

PREPARATION: 

RESULT: 

EXAMPLE: 

ATN 
FACC 

($AF48) 
ATN(FACC) 

FACC contains floating point number 

FACC contains floating point arctangent (in radians) 

JSR $AF48 ;FACC = ATN(FACC) 

=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-a-=-=-=-=-=~=_= 
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JAME: 
"UNCTION: 

PREPARATION: 

RESULT: 

i:XAMPLE: 

ROUND ($AF4B) (round to 40 bits of precision) 
FACC FACC + FACOV(msb) 

FACC contains floating point number 
FACOV (msb) contains 'extra' precision 

none if FACC zero or FACOV (msb) zero 
one extra bit ADDED to FACC lsb if FACOV (msb) is set 

JSR $AF4B ;ROUND FACC 
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=-=~=~=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=~= 

NAME: 
:UNCTION: 

PREPARATION: 

I ~ESULT: 

EXAMPLE: 

ABS 
FACC 

($AF4E) 
ABS(FACC) 

(make FACSGN(msb) = $00) 

FACC contains (SIGNED) floating point number 

FACC contains (POSITIVE) floating point 

JSR $AF4E ;FACC = ABS(FACC) 

=~=-=-=-=-=-=~=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-~~~ 

'\lAME: 
fUNCTION: 

PREPARATION: 

;:{ESULT: 

EXAMPLE: 

SGN ($AF5l) (test SIGN of FACC) 
.A = SGN(FACC) 

FACC contains floating point number 

.A --> $FF if FACC negative (FACC < 0) 
$00 if FACC zero (FACC = 0) 
$01 if FACC positive (FACC > 0) 

(status flags reflect contents of .A, carry invalid) 

JSR $AF5l ;SGN(FACC) 
BEQ will trap =0 
BNE will trap <>0 
BMI will trap <0 
BPL will trap >=0 etc. 

=-=~=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=~=~= 
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NAME: FCOMP ($AF54) (compare FACC with MEMORY) 
FUNCTION: .A = FCOMP(FACC,MEMORY) 

PREPARATION: FACC contains floating point number 
.A pointer (lsb) to packed floating point number 
.Y = pointer (msb) to packed floating point number 

SPECIAL NOTES: The number *MUST* be in ROM, or RAM currently in context 
below ROM, in PACKED format. *** FACOV is significant! 

RESULT: 

EXAMPLE: 

.A --> $FF if FACC < MEMORY 
$00 if FACC = MEMORY 
$01 if FACC > MEMORY 

(status flags reflect contents of .A f carry invalid) 

LDA #<POINTER 
LDY #>POINTER 
JSR $AF54 

iSET POINTER TO *PACKED* NUMBER 
iCOMPARE FACC WITH MEMORY 

BEQ will trap FACC = MEM 
BNE will trap FACC <> MEM 
BMI will trap FACC < MEM 
8PL will trap FACC >= MEM etc. 
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=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_a_z 

NAME: 
FUNCTION: 

PREPARATION: 

RNDO 
FACC 

($AF57) 
random floating point number (O<n<l) 

.A --> $00 to generate a 'true' random number 
$01 to generate next random number in sequence 
$FF to start a new sequence of random numbers 

based upon current contents of FAce. 

SPECIAL NOTES: *MUST* be called with the system (BANK 15) in context. 
*MUST* load .A immediately before call so that status 
flags reflect contents of .A 

RESULT: 

EXAMPLE: 

FACC ~ floating point random number 

LDA #$FF 
JSR $AF57 
LOA #$01 
JSR $AF57 

;START REPRODUCEABLE SEQUENCE BASED ON FACC 

;GENERATE (FIRST) RANDOM NUMBER IN SEQUENCE 

=~=~=~=-=~=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=~=-= 

13-14 



C128 BASIC 7.0 MATH PACKAGE vO.2 

~AME: CONUPK ($AF5A) 
FUNCTION: ARG = UNPACK(RAM_CONSTANT) 

'REPARATION: .A = pointer (lsb) to packed floating point number 
.Y = pointer (msb) to packed floating point number 
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;PECIAL NOTES: The number *MUST* be in RAM-lor common RAM in packed formato 

RESULT: 

EXAMPLE: 

ARG loaded with normalized floating point number 
ARISGN ($6F) contains EOR(FACSGN,ARGSGN) 
.A contains FACEXP (status reflects contents of .A) 

LOA #<POINTER 
LOY #>POINTER 
JSR $AF5A 

iSET POINTER TO *PACKED* NUMBER IN RAM-l 
;LOAD ARG 
; BEQ traps ARG = $00 

=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=~= 

~AME: ROMUPK ($AF5D) 
FUNCTION: ARG = UNPACK(ROM_CONSTANT) 

?REPARATION: .A = pointer (lsb) to packed floating point number 
.Y = pointer (msb) to packed floating point number 

SPECIAL NOTES: The number *MUST* be in ROM or RAM currently in context 
(otherwise identical to CONUPK). 

,\ESULT: 

~XAMPLE~ 

ARG 
ARISGN 
.A 

loaded with normalized floating point number 
($6F) contains EOR(FACSGN,ARGSGN) 
contains FACEXP (status reflects contents of .A) 

LDA #<POINTER 
LOY #>POINTER 
JSR $AF5D 

iSET POINTER TO *PACKED* NUMBER IN RAM-1 
;LOAD ARG 
; BEQ traps ARG = $00 

=-=~=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=~=-=-=-=-=-=-=-=-=-=-=-=-=-=~~ 

NAME: 
fUNCTION: 

PREPARATION: 

MOVFRM ($AF60) 
FACC UNPACK(RAM CONSTANT) 

.A 

.Y 
pointer (lsb) to packed floating point number 
pointer (msb) to packed floating point number 

SPECIAL NOTES: The number *MUST* be in RAM-lor common RAM in packed format. 

RESULT: 

EXAMPLE: 

MOVFRM is *NEW*, and not a true part of the math packagel 
*********************************************** 
* *MUST* be called from ROM or common RAM- * 
* this routine RTS's with RAM-1 in contextl * 
*********************************************** 

FACC 
FACOV 

loaded with normalized floating point number 
($71) cleared 

LOA #<POINTER 
LDY #>POINTER 
JSR $AF60 

;SET POINTER TO *PACKED* NUMBER IN RAM-l 
iLOAD FACC 

=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-:-=-=-=-=-=-=-=-=-=-=-=-c-=_=_=_=_=_=_: 
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NAME: MOVFM ($AF63) 
FUNCTION: FACC UNPACK(ROM CONSTANT) 

PREPARATION: .A = pointer (lsb) to packed floating point number 
.Y = pointer (msb) to packed floating point number 

SPECIAL NOTES: The number *MUST* be in ROM or RAM currently in context. 

RESULT: 

EXAMPLE: 

FACC 
FACOV 
.A 

loaded with normalized floating point number 
($71) cleared 
contains FACEXP (status reflects contents of .A) 

LDA #<POINTER 
LDY #>POINTER 
JSR $AF63 

iSET POINTER TO *PACKED* NUMBER IN ROM 
;LOAO FACC 
; BEQ traps ARG = $00 

Page 16 

=~=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=~=-=-=-=-=-=-=-=-=-=~=-=~=~~ 

NAME: MOVMF ($AF66) 
FUNCTION: MEMORY = PACK(ROUND(FACC)) 

PREPARATION: FACC contains floating point number 
.X = pointer (lsb) to destination 
.Y = pointer (msb) to destination 

SPECIAL NOTES: The destination will be to RAM currently in context 
(*YOU* must configure memory- routine assumes writes 
to ROM 'bleed through' to RAM in context, but be sure 
I/O is turned off!) 

RESULT: 

EXAMPLE: 

FACC will be ROUNDed and FACOV cleared. 
MEMORY thru MEMORY+4 will contain *PACKED* number. 

LOX #<POINTER 
LOY #>POINTER 
JSR $AF66 

iPOINTER TO RAM DESTINATION IN CURRENT BANK 
iSTORE FACC (PACKED) 

=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=~=-=-=-=-=-=-=-=-=-=-=-=-~=~ 
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NAME: 
FUNCTION: 

PREPARATION: 

RESULT: 

EXAMPLE: 

MOVFA ($AF69) 
FACC = ARG 

ARG contains floating point number 

FACC 
FACOV 
.A 

contains same number as ARG 
($71) cleared 
contains FACEXP (but status invalid!) 

JSR $AF69 iCOPY ARG TO FACC 
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=-=-=-=-=-=-=~=-=-=-=-=-=-=-=-=-=-=~=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-~=~ 

NAME: 
FUNCTION: 

PREPARATION: 

RESULT: 

EXAMPLE: 

MOVAF ($AF6C) 
ARG = FACC 

FACC contains floating point number 

FACC 
ARG 
.A 

will be ROUNDed and FACOV cleared. 
contains same number as FACC 
contains FACEXP (but status invalid!) 

JSR $AF6C ;COPY FACC TO ARG 

=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_=_~ ___ =_=_=_=_=_~_c 

*** End of MATH ROUTINE documentation *** 

REVISION HISTORY: 

vO.1 

vO.2 

4/22/86 Original limited distribution 

6/17/86 Corrections to: EXP ($AF3C) 
MOVMF ($AF66) 
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