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Preface

Read Me First

This reference manual is intended for experienced Apple® Ilc
assembly-language programmers and hardware designers. It is a
supplement to the Apple Ilc Reference Mamnual. If you're a beginning user,
you should learn about your Apple Ilc and some of the programs, languages,
and devices that you intend to use before you start reading this manual. A
list of some Apple manuals that will help you learn about the operation and
function of Apple II family computers is given at the end of this preface.

This manual assumes that you have access to Apple manuals describing the
programs, languages, and devices that you intend to use with your
Apple Ilc.

About This Manual

3.5 ROM

B R A S B A R O O S Ri

The Programmer’s Guide that you are reading describes the differences
between the original Apple Ilc and the Apple Il with 82-kilobyte (32K)
ROM.

The name 8.5 ROM refers to the ROM that is described in this book as the
82K ROM.

Chapter 1 details the changes brought about by the ROM enhancement, It
also refers to other sources of information about Apple Ilc operation.

Chapter 2 describes Monitor enhancements, including the Mini-Assembler
and the STEP and TRACE routines.

Chapter 3 describes the use of the Protocol Converter and Protocol
Converter calls.

Appendix A is an assembly listing of the firmware for the 32K ROM.

About This Manual v



Where to Look for More Information

R B R S e R e D R I R e O P
The following manuals have information about the function and
programming of Apple II-family computers and some important peripherals.

These books are available from your Apple dealer:

o About Your Enhanced Apple Ile: Programmer’s Guide (030-1143-A)
o Apple llc Owner’s Manual (030-1030-A)

o Apple Pascal 1.2 Update Manual (030-0602)

o Apple Pascal 1.8 Update Manual (030-1206-A)

o Synertek Programming Manual (A2L0003)

These books are available at your local bookstore:

o Apple llc Reference Manual (Addison-Wesley 17727-7)
o ProDos Technical Reference Manual (Addison-Wesley 17728-5)

Watch for These

vi

Important

AWarning
Apple lle

P T e G T B O S S SRR U Ko BT e e L SR i N A LS 2 S T
Look for these throughout the manual:

By the Way: Text set off in this manner presents sidelights or
interesting pieces of information.

Text set off in this manner—with a tag in the margin—presents
important information.

Warnings like this indicate potential problems or disasters.

Text set off in this manner—with the name of an Apple computer or
peripheral device in the margin—applies specifically to that computer or
device.
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This chapter tells you about the operating differences between the original
Apple® IIc and the Apple IIc with 32K ROM.

The following topics are discussed in this chapter:

Physical changes in the Apple Ilc

o Machine identification

o Features removed

o Interrupt handler revision

Starting up from drives other than a Disk II
o New serial port commands

o Monitor enhancements, including the Mini-Assembler and the STEP and
TRACE routines

o The Protocol Converter
o The Protocol Converter Bus

]

m]

The Monitor enhancements and the Protocol Converter are described in
detail in the following chapters.

Physical Changes

AWarning

R R B R L B B P T R s TR
The 32K ROM for the Apple Ilc replaces the original 16K ROM. The 82K
ROM is organized into two 16K segments called the main and alternate
banks. To toggle between banks, read address $C028. A write to $C028
toggles the line twice, leaving it unchanged.

Installing the new ROM involves cutting one trace and jumping another on
the Apple Ilc main logic board. Once the Apple Ilc has been modified for the
new ROM, the old ROM cannot be used in it.

Improperly done modifications can damage your Apple Ilc. Modifications
performed by anyone other than an authorized Apple dealer void your
warranty.

Machine Identification

m
Your Apple II program can tell which member of the Apple II family it is
running on by checking the values in four locations of ROM (the
identification bytes). Table 1-1 lists the machines and their identification
bytes.
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Table 1-1. Apple 11 Family Identification Bytes

Machine $FBB3 $FBIE $FBCO $FBBF
Apple1I $38

Apple I Plus $EA $AD

Apple III (emulation) $EA $8A

Apple Ile (original) $06 $EA

Apple Ile (enhanced) $06 $EO0

Apple Ilc (original) $06 $00 $FF
Apple Ilc (32K ROM) $06 $00 $00

The only difference between the identification bytes for the original
Apple Ilc and the Apple Ilc with 32K ROM is at $FBBF. That location was
$FF in the original ROM and is $00 in the current revision of the 82K ROM.

If you're not sure whether a particular Apple Ilc has the 32K ROM installed,
follow the instructions in Chapter 2 for starting the Mini-Assembler. If you
are successful (the Monitor prompt character changes from # to 1), then the
32K ROM is present.

Features Removed

PR#7 (from BASIC) or (from the Monitor) no longer
causes the system to boot from the external Disk II drive because that ROM
space is now used for new features.

Interrupt Handler Revision

If the alternate bank of the ROM is being used, the interrupt handler
switches the ROM to the main bank before calling a user’s interrupt routine,
and restores the alternate bank before returning from the interrupt. The
bank of ROM to be returned to is indicated by the least significant bit of the
byte stored in address $0044 after a break: 0 for the main bank, and 1 for the
alternate bank of the ROM.

Programs written for the Apple II, II Plus, or Ile sometimes read $C02x
before a BRK instruction that attempts to jump to a monitor routine.
Reading $C02x toggles the cassette output signal in the Apple II, II Plus, and
[le, but switches between the main and alternate banks of ROM in the
Apple Ilc with 32K ROM. When the interrupt handler detects that a program
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has tried to jump to a monitor routine while in the alternate bank of the
ROM, it automatically switches to the main bank of ROM and attempts to
restart the program at the point before the break occurred. Note that this
feature does not work for programs that try to read monitor data after a
$C02x access because, in this case, no BRK instruction is executed.

Starting and Restarting

When the Apple Ilc with 32K ROM is powered up, it attempts to boot from
the built-in disk drive. If this fails, it attempts to boot from the first device

The Protocol Converter: see Chapter 3. attached to the Protocol Converter. If this fails too, the message CHECKk
DISK DRIVE is displayed and the system hangs.

The built-in Disk II can be booted with a PR#6 command from BASIC, a

(6] from the Monitor, or JMP $ce@# from a
machine-language program.

An external UniDisk™ 8.5 can be booted with a PR#5 command from

BASIC, a from the Monitor, or JumP sc5@e from a
machine-language program.

Important External UniDisk 3.5 startup works with ProDOS®-based and Pascal 1.3
programs, but not with earlier versions of Pascal or with DOS.

New Serial Port Commands
- “
The serial ports and the use of serial port Several new commands that can be used with serial ports 1 and 2 have
commands are discussed in Chapters 7 been included in the 32K ROM. Each of these commands consists of two
and8 of the Appie llc Reference Manual.  |oypo0c. tho finct lotter identifies the command while the second letter
enables (E) or disables (D) the function. You may separate the command
and the letter with a space if you wish.

4 Chapter 1: Overview



For example, to cause a line feed character to be output after every carriage
return, use the command LE (or L E). To disable this function, use the

command LD (or L D).

CD/E
(Column overflow)

FD/E
(Find keyboard)

LD/E
(Line feed after carriage return)

MD/E
{(Mask line feeds)

XD/E
(XON/XOFF protocol)

New Serial Port Commands

When enabled, this command
causes a carriage return character
to be sent automatically any time
the column count exceeds the
printer line width, Default =
enabled.

When enabled, this command
causes your Apple Ilc to accept
signals coming from its keyboard as
well as those coming over the serial
port. You can use this command to
disable the keyboard before
recetving data or sending data to the
printer, to prevent accidental
keystrokes from disrupting the data
flow. Be sure your program
re-enables the keyboard when the
data transfer is complete. This
feature is available only in BASIC.
Default = enabled.

When enabled, this command
causes a line feed character to be
output automatically after each
carriage return character. LD and
LE have the same effects as
commands L (enable line feed) and
K (disable line feed), which still
work. Default = disabled.

When enabled, all incoming line
feed characters are removed from
the data stream. Default = enabled.

When enabled, XON/XOFF protocol
is used: the Apple Ilc looks for any
XOFF character (ASCII character
DC3, decimal 19), and responds by
halting transmission until an XON
character (ASCII character DCI,
decimal 17) is received, Default =
disabled.



Monitor Enhancements

—
The Apple Ilc with 32K ROM includes the Mini-Assembler, which lets you
enter machine-language programs directly from the keyboard; and the
STEP and TRACE Monitor routines, which facilitate debugging of
machine-language programs. The Mini-Assembler and the STEP and
TRAGE routines are discussed in detail in Chapter 2.

Important Monitor commands can’t be executed directly from the Mini-Assembler
on an Apple Ilc with 32K ROM.

The Protocol Converter

R B S e A e S s
The Protocol Converter is a set of routines used to support I/0 devices, such
as the UniDisk 3.5, that connect to the external disk port. The routines
begin at address $C500 in ROM. ProDOS and Pascal 1.8 recognize the
Protocol Converter as a block device. The Protocol Converter and calls to
the Protocol Converter are described in detail in Chapter 3.

Chapter 1: Overview



The Protocol Converter Bus

B B R R S T B R N T T A S S O i s TR e e Y R R Sl
The Protocol Converter Bus (CBus) consists of hardware and software
components that permit and control communications between the Apple Ilc
and intelligent 1/0 devices (such as UniDisk 3.5's) connected to its external
disk port.

The software part of the CBus includes the Protocol Converter and the CBus
communication protocol.

The hardware component of the CBus is a daisy chain made up of the
following;

o The Apple llc disk port, using the disk controller unit (IWM), see
Chapter 11 in the Apple Ilc Reference Manual.

o One or more intelligent I/0 devices (bus residents).

o One Disk Ilc (optional). If included, the Disk Ilc must be the terminal
member of the daisy chain, and remains dormant when a bus resident is
addressed.

The maximum number of bus residents is limited by the Apple Ilc’s power
supply and IWM drive capacity. The software can support up to 127 bus
residents.

The Protocol Converter Bus 7
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Important

The Mini-Assembler

R = S R R AT e R e S N RS R A R ST

This chapter is about enhancements made to the Monitor, including the
addition of the Mini-Assembler (which allows machine-language programs
to be entered directly from the keyboard), and debugging routines for
assembly-language programs. The following topics are discussed in this
chapter:

o Procedures for using the Mini-Assembler
o The Mini-Assembler commands
o The STEP and TRACE debugging routines

SRR AR
Without an assembler, you have to write your machine-language program,
take the hexadecimal values for the opcodes and operands, and store them
in memory using the monitor commands described in Chapter 10 of the
Apple Ilc Reference Manual.

The Mini-Assembler lets you enter machine-language programs directly
from the keyboard of your Apple. You can type ASCII characters in
Mini-Assembler programs, exactly as you type them in the Monitor.

The Mini-Assembler doesn’t accept labels; you must use actual
hexadecimal values and addresses.

Starting the Mini-Assembler

To start the Mini-Assembler, first call the Monitor by typing cALL-151 and

pressing (RETURN. Then from the Monitor, type 1 and press (RETURN). The
Monitor prompt character then changes from * to 1.

When you finish using the Mini-Assembler, press from a blank
line to return to the Monitor.

To enter code into memory, type the address, a colon, and the instruction.
For example, after entering the Mini-Assembler, type

1306:STA C0B30

Chapter 2: Monitor Enhancements



Important

Formats for operands are listed in
Table 2-1.

You can enter a series of instructions by typing a space, then the
instruction, followed by (RETURN]:

1306:STA CO30
! LDA #AD
! INX

Each succeeding instruction is placed in the next consecutive memory
location. As you type in instructions, each is replaced by the starting
address of the instruction, the hexadecimal value(s) of the instruction,
followed by mnemonics describing the instruction. For example, the
sequence of instructions given above produces the following on your display
screen:

p306- 8D 30 C@ STA $C030
p303- A9 A0 LDA #$A0
#3065~ E8 INX

When you're ready to execute your program, press to leave the
Mini-Assembler and return to the Monitor.

Monitor commands can't be executed directly from the Mini-Assembler
on an Apple Ilc with 32K ROM.

Using the Mini-Assembler
L e R T s R S RO

The Mini-Assembler saves one address, that of the program counter. Before
you start to type a program, you must set the program counter to point to
the location where you want the Mini-Assembler to store your program. Do
this by typing the address followed by a colon.

After the colon, type the mnemonic for the first instruction in your program,
followed by a space and the operand of the instruction. Now press
(RETURN J. The Mini-Assembler converts the line you typed into
hexadecimal, stores it in memory beginning at the location of the program
counter, and then disassembles it again and displays the disassembled line.
It then displays a prompt character on the next line.

Now the Mini-Assembler is ready to accept the second instruction in your
program. To tell it that you want the next instruction to follow the first,
don’t type an address or a colon: just type a space and the next instruction’s
mnemonic and operand, then press (RETURN]. The Mini-Assembler
assembles that line and waits for another.

The Mini-Assembler 11



If the line you type has an error in it, the Mini-Assembler causes the

Apple Ilc to beep and display a caret ( *) under or near the offending
character in the input line. Most common errors are the result of
typographical mistakes: misspelled mnemonics, missing parentheses, and
so forth. The Mini-Assembler also rejects the input line if you forget the
space before or after a mnemonic or include an extraneous character in a
hexadecimal value or address. If the destination address of a branch
instruction is out of the range of the branch (more than 127 locations distant
from the address of the instruction), the Mini-Assembler flags this as an
error.

Dollar Signs: In this book, dollar signs ($) in addresses signify that the
addresses are in hexadecimal notation. The dollar signs are ignored by
the Mini-Assembler and may be omitted when typing programs.

1300:LDX #82

0300 - A2 B2 LDX +$92
! LDA $0,X

6382- B5 026 LDA $68,X
! STA $18,X

p304 95 180 STA $10,X
! DEX

8386- CcA DEX

! STA $Co38

p307- 8D 38 C#@ STA $CP30
! BPL $382

030A- 18 Fe6 BPL $0382
! BRK

#36C- 1) BRK

To leave the Mini-Assembler and return to the Monitor, press ata
blank line.

Chapter 2: Monitor Enhancements




Your assembly-language program is now stored in memory. You can display

it with the LIST command:
3981

8308- A2 P2
#3082~ BS5 08
#3064- 95 19
8366~ CA

#387- 8D 38 C@
p38A- 18 F6

p38C- 80
#38D- 08
P30E- 06
p306F- @89
p318- 68
#311- 08
p312- 880
#313- 488
p314- 09
9315~ 08
p316~- @0
p317- 08
8318~ @89
#319- 89

*

The Mini-Assembler

LDX
LbA
STA
DEX
STA
BPL
BRK
BRK
BRK
BRK
BRK
BRK
BRK
BRK
BRK
BRK
BRK
BRK
BRK
BRK

#3092
$00,X
$10,X

$CP30
$08382




Mini-Assembler Instruction Formats
e P e S T e

The Apple Ilc Mini-Assembler recognizes 66 mnemonics and 15 addressing
formats. The mnemonics are standard, as used in the Synertek
Programming Manual, but the addressing formats are somewhat
different; see Table 2-1.

Table 2-1. Mini-Assembler Address Formats

Addressing Mode Format
Accumulator *
Implied *
Immediate #${value}
Absolute ${address}
Zero page ${address}
Indexed zero page ${address} X
$IaddressiY
Indexed absolute ${address} X
$1addressl,Y
Relative ${address}
Indexed indirect (${address},X)
Indirect indexed (${address}),Y
Absolute indirect (${address})

* These instructions have no operands.

An address consists of one or more hexadecimal digits. The Mini-Assembler
interprets addresses the same way the Monitor does: if an address has fewer
than four digits, the Mini-Assembler adds leading zeros: if the address has
more than four digits, then it uses only the last four.

There is no syntactical distinction between the absolute and zero page
addressing modes. If you give an instruction to the Mini-Assembler that can
be used in both absolute and zero page mode, the Mini-Assembler assembles
that instruction in absolute mode if the operand for that instruction is
greater than $FF, and it assembles it in zero page mode if the operand is less
than $100.
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Instructions in accumulator mode and implied addressing mode need no
operands.

Branch instructions, which use the relative addressing mode, require the
target address of the branch. The Mini-Assembler automatically calculates
the relative distance to use in the instruction. If the target address is more
than 127 locations distant from the instruction, the Mini-Assembler sounds
a bell (beep), displays a caret () under the target address, and does not
assemble the line.

If you give the Mini-Assembler the mnemonic for an instruction and an
operand, and the addressing mode of the operand cannot be used with the
instruction you entered, then the Mini-Assembler will not accept the line.

STEP and TRACE

STEP and TRACE are Monitor facilities for debugging assembly-language
programs. The STEP command decodes, displays, and executes one
instruction at a time, and the TRACE command steps continuously through
a program, stopping when a BRK instruction is executed or (&) is pressed.
You can press [&] to slow down the trace to one step per second.

Each STEP command causes the Monitor to execute the instruction in
memory pointed to by the Program Counter. The instruction is displayed in
its disassembled form, then executed. The contents of the 65C02’s internal
registers are displayed after the instruction is executed. After execution, the
Program Counter is incremented to point to the next instruction in the
program.

Here is an example of the STEP command, using the following program:

$0300: LDX #@2
$@302: LDA $00,X
$0304: STA $10,X
$0306: DEX
$0307: STA $CPA30
$030A: BPL $8382
$836C: BRK

To step through this program, first call the Monitor by typing caLL-151
and pressing (RETURN ), and then from the Monitor, type 3885 (to start the
STEP routine at address $0300). Type (S to advance each additional step

STEP and TRACE 15
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through the program. The Monitor keeps the Program Counter and the last
opened address separate from one another, so you can examine or change
the contents of memory while you are stepping through your program.

Here’s what happens when you step through the program above, examining
the contents of location $0012 after the third step. Note that in this
example, what you type appears just after the * prompt, and the
information on the next two lines—that begin without the * prompt—is
what the computer displays on the screen in response.

*3008

p300- A2 92 LDX #82
M=CA A=A X=02 Y=D8 P=3@¢ S=F8
*S

6302~ BS 08 LDA $88,X
M=CA A=8C X=02 Y=D8 P=38 S=F8
*S

P304~ 95 18 STA $18,X
M=CA A=8C X=8§2 Y=D8 P=38 S=F8
*12

pg12- BC
*S

#306- CA DEX
M=CA A=fC X=§1 Y=D8 P=38 S=F8
*S

8307~ 8D 38 C@# STA $CP38@
M=CA A=8C X=§1 Y=D8 P=38 S=F8

*S

B36A- 18 F6 BPL $8382
M=CA A=BC X=§1 Y=D8 P=38 S=F8
*S

8302~ BS #8 LDA $80,X
M=CA A=PB X=§1 Y=D8 P=30 S=F8
*S

8304 - 95 19 STA $10,X
M=CA A=@B X=81 Y=D8 P=38 S=F8

*
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The TRACE command is a continuous version of the STEP command; it will
stop stepping through the program only when you press (], or when it
encounters a BRK instruction in the program. Press [&] to slow the trace to
one step per second.

Cautions
|25 b e

Keep the following cautions in mind when using the STEP and TRACE
Monitor commands:

o If the program ends with an RTS instruction, the TRACE routine will
continue to run indefinitely until stopped with (&].

o You can't step or trace through routines that use the same zero page
locations as the Monitor.

ASCII Input Mode

This mode lets you enter ASCII characters as well as their hexadecimal
ASCII equivalents. This means that 'A is the same as C1 and 'B is the same
as C2 to the Monitor. The ASCII value for any character following an
apostrophe is used by the Monitor. For example, to enter the string “Hooray
for sushi!” at $300 in memory, type

#3¢0:‘'H ‘o0 ‘o ‘r ‘a ’‘y ' ‘f ‘0o ‘r ’ ’s ‘u ’s 'h ‘i ‘!

Note that each character to be placed in memory is delimited by a leading’
and a trailing space. The only exception to this rule is that the last
character in the line is followed by a RETURN character instead of a space.

ASCII Input Mode 1






Chapter 3

Calls to the Protocol Converter




This chapter is about the Protocol Converter, which is a set of
assembly-language routines used to support external I/0 devices, such as
UniDisk 3.5. To ProDOS and Pascal 1.3, the Protocol Converter appears to be
a block device.

The following topics are discussed in this chapter:

o How to locate the Protocol Converter

o How to issue a call to the Protocol Converter
o The use of each call

o The parameters required for each call

o Possible errors codes returned for each call
o The possible causes of the errors

At the end of this chapter is an example of an assembly-language program
that uses a Protocol Converter call.

Locating the Protocol Converter

R R e e B T B SR R B B S R D O S R RS
The code for the Protocol Converter always begins at address $C500 in the
Apple Ilc with 32K ROM. To ensure compatibility of your programs with the
Apple Ile, however, your Protocol Converter routines should always begin
with a search for the Protocol Converter by looking for the following bytes:
CNO1 = $20, CN0O3 = $00, CNO5 = $08, and $CNO7 = 00, where N can be
from 1 to 7. The Protocol Converter entry point is then at address

$CNOO + ($CNFF) + 3. The sample program at the end of this chapter
illustrates such a search.

How to Issue a Call to the Protocol Converter

MLI calls: see the ProDos Technical
Reference Manual, Chapter 4.

20

R R B e M S e A BT o TS
Protocol Converter calls are coded in a manner similar to ProDOS Machine
Language Interface (MLI) calls: The program executes a JSR (jump to
subroutine) to a dispatch routine at address $C500 + ($C5FF) + 3, where
(8C5FF) refers to the value of the byte located at $C5FF.
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The number of the Protocol Converter call and 2 two-byte pointer to the
call's parameter list must immediately follow the call. Here is an example of
a call to the Protocol Converter:

IWMCALL JSR DISPATCH ;Call PC command dispatcher
DFB CMDNUM 3This specifies the command type
DW CMDLIST ;2-byte (low,high) pointer to parameter list
BCS ERROR ;Carry is set on an error

The command number determines the Protocol Converter call to be used.
The length and contents of the parameter list depend on the call, as
described in Section “Descriptions of the Protocol Converter Calls.”

Upon completion of the call, the program resumes execution at the
statement following the pointer to the parameter list. In this example, the
DFB and DW statements are skipped, and execution resumes with the BCS
statement. If the call is successful, the C flag (in the Processor Status
register of the 65C02 microprocessor) is cleared (0), and the accumulator
(the A register) is cleared to all zeros. If the call is unsuccesstul, the C flagis
set (1), and the error code is placed in the A register. After the Protocol
Converter call, the contents of the 65C02’s registers are as follows:

Register: Processor Status X Y A PC S
Bit: NZCDVI B

Successfulcal: x x 0 0 x uu x x 0 JSR+3 u
Unsuccessful

call: £ x 10 xuu x x Error JSR+3 u

x = undefined, except in cases where index information is returned in X and Y

u = unchanged

Most Protocol Converter calls include a two-byte pointer to a parameter list,
which may contain information to be used by the call, or provide space for
information to be returned by the call.

How to Issue a Call to the Protocol Converter 21



Cautions
B SRR AR R

You must observe the following cautions when using the Protocol
Converter, or your program will crash:

0

Reading and writing to RAM: see Section
“Bank-Switched Memory” in the Apple llc
Reference Manual.

The Protocol Converter requires up to 35 bytes of stack space. Be sure
you take this into account when calculating the stack space used by your
program.

Failure to allow for the stack space used by the Protocol Converter can
result in a stack overflow, causing your program to crash when it
attempts to access the data that have been overwritten.

Data cannot be read from the Protocol Converter into RAM that is not
both read-enabled and write-enabled. The Protocol Converter must be
able to read from the RAM after writing to it, to obtain a checksum.
Failure to observe this rule results in an error (BUSERR $06).

Do not attempt to use the Protocol Converter to put anything into zero
page locations. These locations are reserved for temporary storage of
data by the Protocol Converter.

Descriptions of the Protocol Converter Calls

Calls to the Protocol Converter are used

(m]
(]
]
O
[}
O

to obtain status information about a device
to reset a device

to format the medium in a device

to read from a device

to write to a device

to send control information to a device.

22 Chapter 3: Calls to the Protocol Converter



The Protocol Converter calls, in command-number sequence, are:

STATUS ($00)

READ BLOCK ($01)

WRITE BLOCK ($02)

FORMAT ($03)

CONTROL ($04)

INIT ($05)

OPEN ($06)

CLOSE ($07)

Descriptions of the Protocol Converter Calls

Returns status information about a
particular device, including general
status (character or block device,
read or write protection, format
allowed, device on line); the device
control block (set with the
CONTROL call); the device newline
status (character devices only); and
device-specific information (number
of blocks, ID string, device name,
device type, device firmware
version).

Reads one 512-byte block from a
disk device, and writes it to
memory.

Writes one 512-byte block from
memory to a disk device.

Prepares all blocks on a block
device for reading and writing.

Controls some device functions,
including warm resets, setting the
device control block (which controls
global aspects of the device's
operating environment), setting
newline status (character devices
only), and device interrupts. Several
CONTROL calls are device-specific.

Resets all resident devices. A global
reset is done automatically on
startup or system resets from the
keyboard; an application should
never have to reset all devices.

Prepares a character device for
reading or writing.

Tells a character device that a
sequence of reads or writes is over.
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READ ($08) Reads a specified number of bytes
from a specified device.

WRITE ($09) Writes a specified number of bytes
from memory to a specified device.

Format of Call Descriptions
R R S e D R TS TR

The following sections describe each protocol converter call, including the
command number, the parameter list, and error codes. The calls are
discussed in command-number order. Each call is shown in this format:

Command Name The name used to identify the call for descriptive
purposes.

Command Number The number, in hexadecimal, that specifies the call
to the Protocol Converter.

Parameter List A list of the parameters required for the call.
General Description The purpose and use of the call.

Parameter Descriptions A description of each parameter, and
descriptions of data bytes pointed to by parameters. When a parameter is a
status or control code, the meaning of each code number is discussed.

Possible Errors A list of the error codes that can be returned by this call.
A complete list of Protocol Converter error codes is included at the end of
this chapter.
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STATUS

Important

B S P N B R A 0 o T

Command Number $00

Parameter List $08 (parameter count)
Unit number
Status list pointer (low byte, high
byte)
Status code

The STATUS call returns status information about a particular device. The
type of information returned is determined by the status-code parameter,
and the location to which it is returned is determined by the status list
pointer.

After a STATUS call has been executed, the 65C02’s X and Y registers
contain the number of bytes of status information returned (the low byte of
this number is in the X register, and the high byte is in the Y register).

Parameter Descriptions

R R R SR S R D S R Bl

Parameter 3 for this call.

Count

1-byte value

Unit Number The Protocol Converter assigns each device a unique
1-byte value number during initialization (on startup and cold

reset). The numbers are in the range $01—$7E, and
are assigned according to the devices’ positions in the
chain.

Use a unit number of $00 and a status code of $00 in a STATUS call to
obtain the status of the Protocol Converter itself (see the discussion under
Status Code = $00, below).

Status List Points to the buffer to which the status is to be
Pointer returned. The length required for the buffer varies
2-byte value depending on the status request being made.
Status Code Indicates what kind of status request is being made.
1-byte value Status codes are in the range $00-$FF, as follows:
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Table 8-1. Status Codes

Code Status Returned
$00 Return device status
$01 Return device control block (DCB)
$02 Return newline status (character devices only)
$08 Return device information block (DIB)
$05 Return UniDisk 3.5 status
UniDisk 3.5 Status codes $01 and $02 are not supported by the UniDisk 3.5 and result
in an error (BADCTL $21). Device status for the UniDisk 3.5 can be
obtained by using status code $05.
Status Code = $00, Return Device Status The device status consists of
four bytes. The first is the general status byte:
Bit Description
7 0 = character device, 1 = block device
6 1 = write allowed
5 1 =read allowed
4 1 = device on line or disk in drive
3 0 = format allowed
2 0 = medium write protected (block devices only)
1 1 = device currently interrupting
0 1 = device currently open (character devices only)
If the STATUS call is for a block device, the next three bytes (low byte
first) are the size in 512-byte blocks. The maximum size is 16 million
($FFFFFF) blocks (about 8 gigabytes). If the call is for a character device,
these three bytes must be set to zero.
Unit Number $00: A STATUS call with status code = $00 and unit
number = $00 returns the status of the Protocol Converter itself. In this
case, the status list consists of eight bytes, as follows:
STAT_.LIST DFB Number_Devices sDevices hooked to PC
DFB Interrupt_Status ;Bit 6 clear = interrupt sent
DFB sReserved
DFB sReserved
DFB sReserved
DFB sReserved
DFB sReserved
DFB sReserved
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The Number.._Devices byte returns the total number of intelligent devices
attached to the Protocol Converter. The Interrupt__Status byte is a copy of

ACIA status register: see Section the Asynchronous Communications Interface Adapter (ACIA) status
“Firmware Handling of Interrupts” inthe  register at the time of the interrupt, and is used to indicate that a device

Apple llc Beference Manual.

requires interrupt servicing. If the sixth bit of this byte equals zero, one or
more devices in the Protocol Converter Bus daisy chain must be serviced;
your interrupt handler must poll each device on the chain to determine
which ones.

About Interrupts: Devices that require interrupt servicing must use the
EXTINT line on the external disk port connector of the Apple Ilc to be
supported by the Protocol Converter. UniDisk 8.5, for example, does not
support this line, and so cannot generate interrupts to the Protocol
Converter. See Section “CONTROL” for instructions on enabling Protocol
Converter interrupts. See Appendix E in the Apple IIc Reference
Manual for more information about programming with interrupts.

Status Code = $01, Return Device Control Block The device control
block (DCB) is used to control various operating characteristics of a device,
and is device dependent. Each device has a default DCB, which can be
altered with a CONTROL call. The first byte (the count byte) gives the
number of bytes in the control block (70t including the count byte), so the
length never exceeds 256 bytes (257 including the count byte).

UniDisk 3.6 | UniDisk 3.5 has no DCB, and returns an error (BADCTL $21) in response
to this call,

Newline read mode: see Chapter 4 in the Status Code = $02, Return Newline Status Newline status applies only
PRODOS Techmical Reference Manual. — to character devices. Use of statcode = $02 with a block device results in

error BADCTL ($21).

Status Code = $03, Return Device Information Block The device's
information block contains information identifying the device, its type, and
various other attributes. The returned status list has the following form:

STAT_LIST DFB
DFB
DFB
DFB
DFB
ASC

DFB
DFB
DKW

Device.Statbyte1 ;Same as byte 1 in Status Code=§

Device.Size_Lo sNumber of blocks (block device)
Device_Size_Med j;Number of blocks (middle byte)
Device_.Size_ Hi ;Number of blocks (high byte)

ID_String-Length j;Length in bytes (16 max.)

‘¢device name)’ ;7-bit ASCII, uppercase, padded
with spaces, eighth bit always=9
(16 bytes)

Device_Type.Code

Device_Subtype_Code

Version ;Device firmware version number
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Status Code = $05, Return UniDisk 3.5 Status This call allows the
diagnostic program to get more detailed information about the cause of a
read or write error, and to examine the contents of the 65C02’s registers
after a CONTROL Protocol Converter call with control code = $05 (see
Section “CONTROL”). The returned status list has this form:

STAT_LIST DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

$00
Error
Retries
$00
A_Value
X_Value
Y_Value
P_Value

;Soft Error byte (see below)
;Number of retries (see below)

sAcc value after a CONTROL EXECUTE call
3X value after EXECUTE

3Y value after EXECUTE

;Processor Status value after EXECUTE

The Error byte returned by a STATUS call with status code = $05 (Return
UniDisk 3.5 Status) contains the following bits:

Bit Description

7 0

6 0

5 1 = address field mark or checksum error

4 1 = data field checksum error

3 1 = data field bitslip mark mismatch

2 1 = seek error; unexpected track value found
in address field

1 0

0 0

The Retries byte returned by a STATUS call with status code = $05 (Return
UniDisk 8.6 Status) specfies the number of address fields that had to be
passed before the operation was completed. This information could be used,
for example, to determine the number of passes necessary to read a data
field correctly: If Retries is found to be greater than the number of sectors
on the target track, then more than one pass was required.

The last four bytes of the status list are set only after a CONTROL call with
control code = $05, and are zero after any other call (STATUS calls do not
clear the status bytes).
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Possible Errors

[t = SRR S R O |

The following errors can be returned by the STATUS call:

$01 BADCMD An unimplemented command was issued
$04 BADPCNT Bad call parameter count

$06 BUSERR Communications error

$21 BADCTL Invalid status code

$30-$3F Device-specific errors

STATUS
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READ BLOCK

Command Number
Parameter List

$01

$08 (parameter count)
Unit number
Data buffer (low byte, high byte)

Block number (low byte, mid byte,
high byte)

The READ BLOCK call reads one 512-byte block from the disk device
specified by the unit-number parameter into memory starting at the address
specified by the data-buffer parameter.

Parameter
Count
1-byte value

Unit Number
1-byte value

Data Buffer
2-byte value

Block Number
3-byte value

Parameter Descriptions

3 for this call.

The Protocol Converter assigns each device a unique
number during initialization (on startup and cold
reset). The numbers are in the range $01—$7E, and
are assigned according to the devices’ positions in the
chain. A unit number of $00 in the STATUS call
returns the number of devices connected to the
Protocol Converter.

Points to the buffer into which the data is read. The
buffer must be 512 or more bytes in length.

The logical address of a block of data to be read. There
is no general connection between block numbers and
the layout of tracks and sectors on the disk. The
translation from logical to physical blocks is
performed by the device. (The most significant byte is
zero for all devices currently in use.)
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$01
$04
$06
$27
$28
$2D
$2F

READ BLOCK

Possible Errors

BADCMD
BADPCNT
BUSERR
IOERROR
NODRIVE
BADBLOCK
OFFLINE

The floing errs can be returned by the READ BLOCK call:

An unimplemented command was issued
Bad call parameter count
Communications error

I/0 error

No device connected

Invalid block number

Device off-line or no disk in drive
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Command Number
Parameter List

WRITE BLOCK

$02

$03 (parameter count)
Unit number
Data buffer (low byte, high byte)

Block number (low byte, mid byte,
high byte)

The WRITE BLOCK call writes one 512-byte block from memory to the disk
device specified by the unit-number parameter. The block in memory starts
at the address specified by the data-buffer parameter.

Parameter
Count
1-byte value

Unit Number
1-byte value

Data Buffer
2-byte value

Block Number
3-byte value

Parameter Descriptions

3 for this call.

The Protocol Converter assigns each device a unique
number during initialization (on startup and cold
reset). The numbers are in the range $01—$7E, and
are assigned according to the devices’ positions in the
chain. A unit number of $00 in the STATUS call
returns the number of devices connected to the
Protocol Converter.

Points to the buffer from which the data is to be
written.

The logical address of a block of data to be written.
There is no general connection between block
numbers and the layout of tracks and sectors on the
disk. The translation from logical to physical blocks is
performed by the device. (The most significant byte is
zero for all devices currently in use.)
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Possible Errors
PR S R

The following errors can be returned by the WRITE BLOCK call:

$01 BADCMD
$04 BADPCNT
$06 BUSERR
$27 IOERROR
$28 NODRIVE
$2B NOWRITE
$2D BADBLOCK
$oF OFFLINE

WRITE BLOCK

An unimplemented command was issued
Bad call parameter count
Communications error

[/0 error

No device connected

Disk write protected

Invalid block number

Device off-line or no disk in drive
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FORMAT

Command Number $03
Parameter List $01 (parameter count)
Unit number

The FORMAT call prepares all blocks on the recording medium of a block
device for reading and writing. The formatting done by this call is not linked
to any operating system; for example, bitmaps and catalogs are not written
by this call.

Parameter Descriptions

Parameter 1 for this call.

Count

1-byte value

Unit Number The Protocol Converter assigns each device a unique
1-byte value number during initialization (on startup and cold

reset). The numbers are in the range $01—$7E, and
are assigned according to the devices’ positions in the
chain. A unit number of $00 in the STATUS call
returns the number of devices connected to the
Protocol Converter.

Possible Errors
R RPN R R

The following errors can be returned by the FORMAT call:

$01 BADCMD An unimplemented command was issued
$04 BADPCNT Bad call parameter count

$06 BUSERR Communications error

$27 IOERROR 1/0 error

$28 NODRIVE No device connected

$2B NOWRITE Disk write protected

$2F OFFLINE Device off-line or no disk in drive
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CONTROL

Command Number $04

Parameter List $03 (parameter count)
Unit number
Control list (low byte, high byte)
Control code

The CONTROL call sends control information to the device. The
information can be of a general nature (such as resets or interrupts), or
device-specific (such as Download to UniDisk 3.5 RAM).

Important \ A CONTROL call to unit number $00 sends control information to the
i Protocol Converter itself. See the discussions under Control Code = $00
; and Control Code = $01, below.

Parameter Descriptions

Parameter 3 for this call.

Count

1-byte value

Unit Number The Protocol Converter assigns each device a unique
1-byte value number during initialization (on startup and cold

reset). The numbers are in the range $01—$7E, and
are assigned according to the devices’ positions in the
chain. A unit number of $00 in the STATUS call
returns the number of devices connected to the
Protocol Converter. Use a unit number of $00 in the
CONTROL call to send control information to the
Protocol Converter itself.

Control List Points to the buffer from which the control

2-byte value information is read. The first two bytes (the count
bytes, low byte first) of the control list specify the
number of bytes in the list (zo¢ including the count
bytes); the remainder of the list contains the control
information passed to the device.
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Important

UniDisk 3.5

Every CONTROL call must have a control list; if no control information is
being passed, then the control list consists of the count bytes only:

CTRL_LIST DW $06

Control Code The number of the control request being made.

1-byte value Control codes are in the range $00—$FF. The
following requests are not device-specific:

Code Control Function

$00 Reset the device

$01 Set device control block (DCB)

$02 Set newline status (character devices only)

$03 Service device interrupt

Control requests to unit number $00 are sent to the Protocol Converter
itself:

Code Control Function
$00 Enable interrupts from Protocol Converter
$01 Disable interrupts from Protocol Converter

Specific devices may respond to some or all of these additional control
requests:

Code Control Function

$04 Eject disk

$05 Run a 65C02 subroutine
$06 Set download address
$07 Download to device RAM

Control Code = $00, Reset the Device Performs a warm reset of the
device. Generally returns “housekeeping” values to some reset value. The
control list for this call is device dependent.

The control list for this call for UniDisk 3.5 devices is:

CTRL_-LIST DW $880 ;No parameters are passed
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UniDisk 3.5

Newline read mode: See Chapter 4 in the
PRODOS Technical Reference Manual.

UniDisk 3.5

Unit Number $00: A CONTROL call with control code = $00 and unit
number = $00 enables interrupts from the Protocol Converter. This call
informs the firmware that external interrupts are possible, and directs it
to call the user’s interrupt handler if an interrupt occurs. It also turns on
the Asynchronous Communications Interface Adapter (ACIA) for port 1.

When the user’s interrupt handler identifies an external interrupt, you
can determine if it came from the Protocol Converter by making a
STATUS call with unit number = $00 and control code = $00 (see
Section “STATUS”). See Appendix E in the Apple Iic Reference Manual
for more information on handling interrupts.

Control Code = $01, Set Device Control Block Alters the contents of
the device control block (DCB). The DCB is usually used to set global
aspects of a device’s operating environment. Each device has a default
setting for the DCB, set on initialization. Since the length of the DCB is
device dependent, you should first read in the DCB with the STATUS call,
then alter the bits of interest, and finally, use the same byte string as the
control block for the CONTROL call. The first byte (the count byte) of the
DCB gives the number of bytes in the control block (%ot including the count
byte), so the length never exceeds 257 bytes, including the count byte.

UniDisk 3.5 has no DCB; a Set DCB CONTROL call to UniDisk 3.5 returns
an error (BADCTL §21).

Unit Number = $00: A CONTROL call with control code = $01 and unit
number = $00 disables interrupts from the Protocol Converter. This call
turns off the ACIA for port 1 and sets the least significant bit of the ACIA
control register to zero.

Control Code = $02, Set Newline Status Sets a character device to
newline enabled or newline disabled.

Comntrol Code = $03, Device Service Interrupt To be used as needed
for interrupt-driven devices.

Control Code = $04, Eject Disk To be used for devices that support an
auto-eject feature.

Causes UniDisk 3.5 to auto-gject a disk. There are no parameters in the
control list, and no errors are returned if the disk ejected correctly or
there was no disk in the drive. Error code $27 (1/0 error) is returned if
the eject failed, that is, a disk is still in the drive. The control list for
UniDisk 3.5 is:

CTRL_LIST DW $80 ;No parameters are passed
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AWarning

Gontrol codes $05 and higher are reserved: use of some of these codes can
cause your system to crash.

Possible Errors

[ s i e annt s e

The following errors can be returned by the CONTROL call:

$01 BADCMD An unimplemented command was issued

$04 BADPCNT Bad call parameter count

$06 BUSERR Communications error

$21 BADCTL Invalid control code

$22 BADCTLPARM  Invalid parameter list

$30-$3F Device-specific errors
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INIT

Command Number $05
Parameter List $01 (parameter count)
$00 (unit number)

The INIT call resets all intelligent devices attached to the Protocol
Converter. The Protocol Converter goes through an initialization sequence,
cold-resetting all devices and sending each its unit number. This call is
made automatically on startup; an application should never have to make
this call.

Parameter Descriptions
R R S R R T PR R R

Parameter 1 for this call.

Count

1-byte value

Unit Number The unit number used in this call is always $00.
1-byte value

Possible Errors

R R R R T
The following errors can be returned by the INIT call:

$01 BADCMD An unimplemented command was issued
$04 BADPCNT Bad call parameter count

$06 BUSERR Communications error

$28 NODRIVE No device connected
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UniDisk 3.5

Command Number $06

Parameter List $01 (parameter count)
Unit number

The OPEN call prepares a character device for reading or writing.

Since UniDisk 3.5 is a block device, it does not accept this call. An
attempt to use an OPEN call with UniDisk 8.5 will result in an error
(BADCMD $01).

Parameter Descriptions

B e R R R S SR R e

Parameter 1 for this call.

Count

1-byte value

Unit Number The Protocol Converter assigns each device a unique
1-byte value number during initialization (on startup and cold

reset). The numbers are in the range $01—$7E, and
are assigned according to the devices’ positions in the
chain. A unit number of $00 in the STATUS call
returns the number of devices connected to the
Protocol Converter.

Possible Errors
IR AR R

The following errors can be returned by the OPEN call: »

$01 BADCMD An unimplemented command was issued
$04 BADPCNT Bad call parameter count

$06 BUSERR Communications error

$28 NODRIVE No device connected

$2F OFFLINE Device off-line or no disk in drive

Chapter 3: Calls to the Protocol Converter



CLOSE

UniDisk 3.5

Command Number $07
Parameter List $01 (parameter count)
Unit number

The CLOSE call tells a character device that a sequence of reads or writes is
over.

Since UniDisk 3.5 is a block device, it does not accept this call. An
attempt to use a CLOSE call with UniDisk 8.5 will result in an error
(BADCMD $01).

Parameter Descriptions
R R AR R e e

Parameter 1 for this call.

Count

1-byte value

Unit Number The Protocol Converter assigns each device a unique
1-byte value number during initialization (on startup and cold

reset). The numbers are in the range $01—$7E, and
are assigned according to the devices’ positions in the
chain. A unit number of $00 in the STATUS call
returns the number of devices connected to the
Protocol Converter.

Possible Errors
RS RRER R

The following errors can be returned by the CLOSE call:

$01 BADCMD An unimplemented command was issued
$04 BADPCNT Bad call parameter count

$06 BUSERR Communications error

$28 NODRIVE No device connected

$2F OFFLINE Device off-line or no disk in drive
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Command Number
Parameter List

The READ call reads

$08

$04 (parameter count)

Unit number

Buffer pointer (low byte, high byte)
Byte count (low byte, high byte)
Address pointer (low byte, mid byte
high byte)

the number of bytes specified by the byte-count

parameter into memory starting at the address specified by the
buffer-pointer parameter.

Macintosh: This call can be used by UniDisk 3.5 devices to read
524-byte data blocks written by an Apple Macintosh™ Computer.

Parameter
Count
1-byte value

Unit Number
1-byte value

Buffer Pointer
2-byte value

Byte Count
2-byte value

Parameter Descriptions

4 for this call.

The Protocol Converter assigns each device a unique
number during initialization (on startup and cold
reset). The numbers are in the range $01—$7E, and
are assigned according to the devices’ positions in the
chain. A unit number of $00 in the STATUS call
returns the number of devices connected to the
Protocol Converter.

Points to the buffer into which the data is read. The
buffer must be large enough to contain the number of
bytes requested by the byte-count parameter.

Specifies the number of bytes to be transferred.
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Macintosh: The byte count used to read Macintosh disks with a
UniDisk 8.5 is always 524 bytes ($020C).

Address Specifies the address to start reading from. The
Pointer meaning of this parameter depends on the device
3-byte value being read.

Macintosh: When using a UniDisk 8.5 to read Macintosh disks, the
address pointer specifies the number of the 524-byte Macintosh block to
be read (from $00 to $031F for a single-sided disk).

Possible Errors

floig ers can be returned by the READ call:

$01 BADCMD An unimplemented command was issued
$04 BADPCNT Bad call parameter count

$06 BUSERR Communications error

$27 IOERROR 1/0 error

$28 NODRIVE No device connected

$2D BADBLOCK Invalid block number

$2F OFFLINE Device off-line or no disk in drive
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Command Number $09
Parameter List $04 (parameter count)
Unit number

Buffer pointer (low byte, high byte)
Byte count (low byte, high byte)
Address pointer (low byte, mid byte,
high byte)

The WRITE call writes the number of bytes specified by the byte-count
parameter to the specified unit from memory starting at the address
indicated by the buffer-pointer parameter. The meaning of the address
pointer depends on the type of device (see the parameter descriptions,
below).

Macintosh: This call can be used by UniDisk 8.5 devices to write
524-byte blocks for use by an Apple Macintosh computer.

Parameter Descriptions

R L R R N R S SRR

Parameter 4 for this call.

Count

1-byte value

Unit Number The Protocol Converter assigns each device a unique
1-byte value number during initialization (on startup and cold

reset). The numbers are in the range $01—$7E, and
are assigned according to the devices’ positions in the
chain. A unit number of $00 in the STATUS call
returns the number of devices connected to the
Protocol Converter.

Buffer Pointer  Points to the buffer from which the data is to be
2-byte value written.

Byte Count Specifies the number of bytes to be transferred.
2-byte value
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Macintosh: The byte count used to write Macintosh disks with a
UniDisk 8.5 is always 524 bytes (§0200).

Address Specifies the address to start writing from. The
Pointer meaning of this parameter depends on the device
3-byte value being written to.

Macintosh: When using a UniDisk 8.5 to write Macintosh disks, the
address pointer specifies the number of the 524-byte Macintosh block to
be written (from $00 to $031F for a single-sided disk).

Possible Errors

R 0 oE s e

The following errors can be returned by the WRITE call:

$01 BADCMD An unimplemented command was issued
$04 BADPCNT Bad call parameter count

$06 BUSERR Communications error

$27 [OERROR 1/0 error

$28 NODRIVE No device connected

$2D BADBLOCK Invalid block number

$2F OFFLINE Device off-line or no disk in drive
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An Example: Issuing a Protocol Convrter Call

Here is an example of a program that issues a STATUS call to the Protocol
Converter to obtain information about a device.

Apple lle The code for the Protocol Converter in the Apple Ilc with 82K ROM
always begins at address $C500; however, to ensure compatibility with
the Apple Ile, your programs should always do a search for the Protocol
Converter, as in the following example.

o006 : 1 #

0000 : 2 *

po0o: 3 *

0000 : 4 * This example shows how to find

pooo: 5 * and use a PC interface. A search

Y'Y I'H 6 * is made for a PC, and when one is
0o0eo: 7 * found, a vector is set up which

0000 : 8 * points to the PC entry. Then a

0000 : 9 * Device Information Block STATUS call
peob: 19 * is made, and if successful, the name
0000 : 11 * string embedded in the DIB is output
0060 : 12 * to the screen. Only the first device
pooo: 13 * in the chain is accessed.

0o0o: 14 *

pooo: 15 #

pooo: 16 MSB ON

po00: 17 *

po0o: 18 *

0p06: po06 19 ZPTemplL equ $0006 ;Temporary zero
0000 : 20 * page storage
0oo0: 6087 21 ZPTempH equ $0007

po0o: 22 *

'I'Y'I'H FDED 23 COut equ $FDED sConsole output
po0o: FD8E 24 CROut equ $FDSE ;Carriage return
po0b: 25 *

o000 : 0000 26 StatusCmd equ [’}

0o0o: 27 *

o006 : 28 *

03060 : 9300 29 org $300

p300: 30 *

p300: 31 * Find a Protocol Converter in one of the
0300 : 32 * slots.

p300: 33 *

p300:20 43 63 34 jsr FindPC

p363:B0 1C #321 35 bes Error

p3065: 36 *

p3065: 37 * Now make the DIB call to the first guy
p305: 38 *
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p385:
9308:
2389:
p38B:
930D:
#38D:
#36D:
#30D:
830F:
B30F:
#312:

2314

#314:
#314:
#317:
p318:
p31B:
#31D:
#31D:
g328:
9320:
9328:
8321:
#321:
p321:
9321:
p321:
g321:
8321:
8321:
8323:
p323:
8326:
#328:
p32B:
#32C:
#32E:
B32E:
p32E:
P32F:
B32F:
:8D
#343:
9343:
#343:
p343:
#343:
#343:
9343
9343
#345:
#345:

9341

28
E8
EC
90

20

60

60

CE

A2

A9

67

83
14

1]

74

80

ED

73
Fa

8E

00
2F
#6
ED

FS

CF
0o

87

c7

83

8321

030F
03

FD

93
B30F

FD

321

8323
#3

B32E
FD

323

p32E

AP DO

9343

*
*
*

jsr Dispatch
dfb StatusCmd
dw DParms
bcs Error

Got the DIB; now print the name string

ldx #9
morechars equ *
lda DIBName, x
ora #$80 ;C0ut wantis high
* Bit set
*
jsr COut
inx
cpx DIBNamelen
blt morechars
*
jsr CROut sFinish it off
* with a return
*
rts
*
*
Error equ *
*
* There’s either no PC around, or there
* was no Unit #1... give message
*
ldx #0
errt equ *
lda Message, x
beq errout
jsr COut
inx
bne erri
*
errout equ *
rts

*

Message asc ‘NO PC OR NO DEVICE’

*
*

dfb $8D, 0

FindPC equ *

*

*
*
*

Search slot 7 to slot 1 looking for
signature bytes

ldx #7 ;Do for seven

slots
lda #$C7
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0347:
8349:
p34B:
#34D:
#34D:
834D:
034F :
B34F:
B34F:
: D9
2354:
#354:
#356:
p356:
#358:
#359:
#35B:
B35B:
P35B:
p35B:
P35B:
#35B:
#35C:
935D:
p35D:
§35D:
P35D:
A35D:
935D:
#35D:
#35D:
B35D:
935D:
P35E:
P35F:
B35F:
A361:
p361:
p361:
p361:
p361:
9361:
p361:
A9
p363:
9365:
#367:
p367:
#369:
9369:
#369:
p369:

351

361

48

85

85

AP

B1

Fo

Cé6
CA

38
60

88
88

10

Ap

B1

87

g6

87

06

78

07

Fa

EE

FF

pe

83

834D

934F

935D

934D

835D

834F

8361

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
149
141
142

5ta ZPTempH
lda #$00
sta ZPTemplL
*
newslot equ
ldy #7
*
again equ *
lda (ZPTempl),y
cmp sigtab,y ;0ne of four
* byte signature
beg maybe ;Found one
* signature byte
dec ZPTempH
dex
bne newslot
*
* If we get here, it’s because we couldn‘t
* find a Protocol Converter.
* Exit with the carry set.
*
s5ec
rts
*
* If we get here, it means that one or
* more of the signature bytes
* for this card are what we’re looking
* for. Decrement the byte
* counter and branch back te verify any
* remaining bytes.
*
maybe equ *
dey
dey sIf N=1 then
* all sig bytes okay
bpl again
*
* Found a Protocol Converter interface.
* Set up the call address.
* We already have the high byte ($CN);
* we just need the low byte.
*
foundPC equ *
lda #$FF
sta ZPTempl
ldy #0 sFor
* indirect load
lda (ZPTempl),y 1Get the
* byte
#*
* Now the Acc has the low order ProD0S
* entry point. The PC entry is
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#369:
2369:
9369:
169

p36A

B36C:
#36E:
#36E:
B36E:
P36E:
#36E:
P36F:
9378:
9378:
8370:
83706:
0370:
9378:
9370:
8378:
0374:
8378:
9378:
p378:
9378:
837B:
837B:
#37B:
837B:
p37B:
#37C:
#37C:
#37D:
837F:
9380:
2380 :
9388:
8388:
p381:
p384:
9385:
#395:
#396:
#397:
8399:
#399:

18

85

18
68

FF
FF

6C

3

g1

83

83
6

20
f3

6

P23

‘7]

FF
FF

68

8o

9378

#37B

#3880

6018

143
144
145
146
147
148
149
1568
151
152
153
154
155
156
157
158
159
168
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
188
181
182
183
184
185
186
187

* three locations past this...

cle
adc #3
sta ZPTempl
*
* Now ZPTempL has the PC entry point.
* Return with carry clear.
*
cle
ris
*
*
* These are the PC signature bytes in
* their relative order.
* The $FF bytes are filler bytes and
* are not compared.
*
sigtab dfb $FF,$20,8FF ,$88

dfb $FF,$03,$FF, %00

*
*

Dispatch equ *

jmp (ZPTemplL) sSimulate
* an indirect JSR to PC
*
*
DParms equ *
DPParmCt dfb 3 1Status
* calls have three parameters

DPUnit dfb 1
DPBuffer dw DIB
DPStatCode dfb 3

*

*

DIB equ *
DIBStatByte1 dfb @
DIBDevSize dfb @
DIBNamelLen dfb #
DIBName ds 1
DIBType dfb ]
DIBSubType dfb @
DIBVersion dw [’}

*
*
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Summary of Commands and Parameters

R T A B e B A A i P e RS B AT
This is a summary of Protocol Converter calls. In each case, byte 0 of the
command parameter list (CMDLST) specifies the number of parameters in
the command list (not including byte 0). Parameters that require more than
one byte (the status list pointer, for example) are entered low byte first. The
meaning of the address-pointer parameter is device specific. See the
sections on the individual calls in this chapter for a discussion of each
parameter.

Figure 3-1. Summary of Protocol Converter Commands and Parameters

Command STATUS READBLOCK WRITEBLOCK FORMAT CONTROL
CmdNum $00 $01 $02 $03 $04
CmdList Byte
0 $03 $03 $03 $01 $03
1 Unit Num Unit Num Unit Num Unit Num Unit Num
2 Stat List Ptr Buffer Ptr Buffer Ptr Ctl List Ptr
3
4 Stat Code Ctl Code
b Block Num Block Num
6
Command INIT OPEN CLOSE READ WRITE
CmdNum $05 $06 $07 $08 $09
CmdList Byte
0 01 $01 $01 $04 $04
1 00 Unit Num Unit Num Unit Num Unit Num
2 Buffer Ptr Buffer Ptr
3
4 Byte Count Byte Count
5
6
1 Address Ptr Address Ptr
8
Unused bytes [}
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Summary of Error Codes

mm
This is a summary of Protocol Converter call error codes, including a brief
description of the possible causes for each. If there is no error, the C flag (in
the Processor Status register of the 65C02 microprocessor) is cleared (0),
and the accumulator (the A register) contains zeros. If the call was
unsuccessful, the C flag is set (1), and the A register contains the error code.

$00 No error.

$01 BADCMD A nonexistent command was issued. Check
the command number in the Protocol
Converter call.

$04 BADPCNT Bad call parameter count. The call

parameter list was not properly
constructed. Make sure the parameter list
has the correct number of parameters.

$06 BUSERR A communications error between the
device controller and the host. Make sure
that RAM is both read-enabled and
write-enabled. Check the hardware (cables
and connectors) between the device and
the host. Check for noise sources; make
sure the cable is properly shielded.

$11 BADUNIT Unit number $00 was used in a call other
than STATUS, CONTROL, or INIT.

$21 BADCTL The control or status code is not supported
by the device.

$22 BADCTLPARM  The control parameter list contains invalid

information. Make sure each value is within
the range allowed for that parameter.

$27 IOERROR The device encountered an I/0 error when
trying to read or write to the recording
medium. Make sure that the medium in the
device is formatted and not defective. Make
sure the device is operating correctly.

$28 NODRIVE The device is not connected. This can occur
if the device is not connected but its
controller is, or if there is no device with the
unit number specified.
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$2B

$2D

$2F

$30-$3F

$40-$4F
$50-$7F

NOWRITE

BADBLOCK

OFFLINE

DEVSPEC

NONFATAL

The medium in the device is write
protected.

The block number is outside the range
allowed for the medium in the device. Note
that this range depends on the type of
device and the type of medium in the
device (single-sided vs. double-sided disk,
for example).

Device off-line or no disk in drive, Check
the cables and connections; make sure the
medium is present in the drive, and that the
drive is functioning correctly.

Errors which differ from device to device,
See the technical manual for the device in
question for details.

Reserved for future expansion.

A device-specific soft error. The operation
completed successfully, but some
exception condition was detected. See the
technical manual for the device in question
for details.
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SOURCE

54

INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE

FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE
FILE

01
¥02
#93
#04
#p5
06
87
08
89
19
11
12
#13
#14
#15
+16
#17
#18
#19
28
#21
#22
#23
#24
#25
#26
*#27
#28
#29

=>FIRM
=>NAMES
=>EQUATES
=>SERIAL
=>SER
=>C0OMM
=>C3SPACE
=>MOUSE
=>MCODE
=>MISC
=>B0O0T
=>SWITCHER
=> IRQBUF
=»MINI
=>SCROLLING
=>ESCAPE
=>PASCAL
=>MOREMISC
=>AUTOST1
=>AUTOST2
=>BANK2
=>MINT
=>AUXSTUFF
=>BANGER2
=>SWITCHER2
=3COMMAND
=>MBASIC
=3»BANGER
=>VECTORS2
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61 FIRM

0poe: eooe 2
8860 3
0080: 4
po0p: 5
2e89: 6
0800: 7
8008 : 8
0680: 9
poBp: 18
6060: 11
peap: 12
(1Y 13
0060: 14
0006: 15
0068 16
ppa0: 17
0800 18
8088: 19
0080: 28
0000: 21
6o80: 22
0806: 23
6068 : 24
0080: 25
2900 Feap 26

INCLUDE FILE #82 =>NAMES

c108: 29
ci188: 30

31-MAY-85

x6502

EREERERRRARR LI RRRRERAR S RERRRERRRR RSN

Firmware for the Apple //c

December, 1983

Rich Williams
Ernie Beernink
James R Huston

Revision 2 May, 1985
rom expanded to 32K in 2 16K banks
new features added:
Protocol converter slot §
AppleTalk slot 7
//e diagnostics
Enhanced serial port commands
Mini assembler
Step and trace
most $F8 rom changes marked with a +

ok ok ok ok K Ok ok K ok % ok ok kK R K ok ok k%

ERREAERERRA AR RESRERRREE TR R RN ERRRERNRR

F8ORG EQU $Fepe

1si on

include equates sEquates for Video & Monitor ROM
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83 EQUATES Apple //¢ Video Firmware 31-MAY-8S PAGE 3

C1BB: 2 X 22222332222 ERES R R R R R R S ]
c198: 3 *
c108: 4 * Apple //c
c1886: 5 * Video Firmware and
c160: 6 * Monitor ROM Source
c108: 7+
c1¢8: 8 * COPYRIGHT 1977-1983 BY
c188: 9 * APPLE COMPUTER, INC.
ci1ed: 18 *
c188: 11 * ALL RIGHTS RESERVED
c1¢8: 12 *
Cc106: 13 * S. WOZNIAK 1977
c180: 14 * A. BAUM 1977
c186: 15 * JOHN A NOV 1978
c188: 16 * R. AURICCHIO SEP 1981
c188: 17 * E. BEERNINK 1983
c168: 18 *
0106: 19 ISR ZEEEZERZEE R ERR R R RS R R B AR LN ]
c100: 28 *
c180: 21 * 2ERO PAGE EQUATES
c1e9: 22 *
c169: gooo 23 LOC@ EQU $80 svector for autostart from disk
c1¢8: paB1 24 LOCH EQU $01
c186: gp20 25 WNDLFT EQU $28 sleft edge of text window
c180: o021 26 WNDWDTH EQU $21 ;width of text window
cied: ge22 27 WNDTOP EQU $22 stop of text window
c100: p@23 28 WNDBTM EQU $23 ibottom+1 of text window
c168: 2824 29 CH EQU $24 scursor horizontal position
c1906: pg25 30 CV EGQU $25 scursor vertical position
Cio0; 0027 32 Gmasn  £au ey plocres graphics base addr.
c188: pe28 33 BASL EQU $28 sjtext base address
C106: 8629 34 BASH EQU $29
cig@: BB2A 35 BAS2L EQU $2A ;temp base for scrolling
c108: pB2B 36 BAS2H EQU $2B
c108: pp2c 37 H2 EQU $2C ;temp for lo-res graphics
cied: aB2C 38 LMNEM EQU $2C ;temp for mnemonic decoding
C1a0; Bos5 ap vz £au  sep Senn for'lo-res graphi

: stemp for lo-res graphics
C106: p@2D 41 RMNEM EQU $2D ;temp for mnemonic deceding
c1e6: p#2D 42 rinh equ $2D ;Step return address
c1e0: AB2E 43 MASK EQU $2E scolor mask for lo-res gr.
c1ed: gB2E 44 FORMAT EQU $2E ;temp for opcode decode
c108: ga2F 45 LENGTH £QuU $2F ;temp for opcode decode
c108: 0830 46 COLOR EQU $30 scolor for lo-res graphics
c1406: 2631 47 MODE EQU $31 sMonitor mode
c106: Ba32 48 INVFLG EQU $32 ;normallinverse(/flash)
cigg: #a33 49 PROMPT EQu $33 sprompt character
c188: 0034 58 YSAV EQU $34 iposition in Monitor command
c108: 9835 51 YSAV1 EQU $35 stemp for Y register
c198: 20836 52 CSWL EQU $36 ;character output hook
c108: 8837 53 CSWH EQU $37
c108: pg38 54 KSWL EQU $38 scharacter input hook
cie8: #0839 55 KSWH EQU $39
c1e8: #83A 56 PCL EQU $3A ;temp for program counter
c1608: 7838 57 PCH Eau $3B
c188: B@3C 58 XQT EQU $3C ;Step and trace execute area

C198: g83C 59 AflL EQU $3C ;Monitor temp
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83 EQUATES Apple //c Video Firmware 31-MAY-85 PAGE 4
c188: #83D 68 AtH EQU $3D iMonitor temp

c188: A83E 61 A2L EQU $3E ;Monitor temp

c188: 8B 3F 62 A2H EQU $3F sMonitor temp

c180: ga49 63 A3L EQU $49 iMonitor temp

c1oe: 90841 64 A3H EQU $41 sMonitor temp

c188: pa4a2 65 A4L EQU $42 ;Monitor temp

c1ae: 2943 66 A4H EQU $43 jMonitor temp

c100: 2844 67 ASL EQU $44 iMonitor temp

ct189: 8845 68 ASH EQU $45 ;Monitor temp

c188: 69 *

c1889: 78 * Note: In Apple I1, //e, both interrupts and BRK destroyed
c1e6: 71 * location $45. Now only BRK destroys $45 (ACC) and it
c189: 72 * also destroys $44 (MACSTAT).

c188: 73 *

C108: fp44 74 MACSTAT EQU $44 ;Machine state aftar BRK
C189: pa4s 75 ACC EQU $45 sAcc after BRK

c108: 76 *

C188: P46 77 XREG EQU $46 ;X reg after break

c188: 6847 78 YREG EQU $47 ;Y reg after break

c108: pp48 79 STATUS EQU $48 3P reg after break

ciga: pa49 88 SPNT EQU $49 ;5P after break

c108: AA4E 81 RNDL EGU $4E srandom counter low

c188: g84F 82 RNDH EQU $4F sjrandom counter high

c140: 83 *

c1e8: 84 * Value equates

ci180: 85 *

C186: gp86 86 GOODF8 EGQU $86 jvalue of //e, lolly ID byte
C189: p9s 87 PICK EQu $95 sCONTROL-U character

c108: #9098 88 ESC EQU $9B iwhat ESC generates

cieg: 89 *

c189: 98 * Characters read by GETLN are placed in

c108: 891 * IN, terminated by a carriage return.

c1e9: 92 *

C100: 8260 93 IN EQU $02080 sinput buffer for GETLN
c188: 94 *+

ci198: 95 * Page 3 vectors

c189: 96 *

c188: g3Fe 97 BRKV EQU $B3FP jvectors here after break
C100: B3F2 98 SOFTEV EQU $83F2 svector for warm start
c1e8: 03F4 99 PWREDUP EQU $B3F4 ;THIS MUST = EOR #$A5 OF SOFTEV+1
ct180: P3F5 188 AMPERV EQU $83FS sAPPLESOFT & EXIT VECTOR
c108: g3F8 181 USRADR EQU $03F8 sAPPLESOFT USR function vector
c188: B3FB 182 NMI EQY $g3FB sNMI vector

c100: @3FE 163 IRQLOC EQU $A3FE iMaskable interrupt vector
c106: 04908 184 LINE1 EQU $g400 s;first line of text screen
c100: B67F8 185 MSLOT EQU $87F8 jowner of $C8 space

c1e6: 186 *

ci40: 187 * HARDWARE EQUATES

c190: 188 *

c168: Cégd 189 I10ADR EQU $CPB0Q sfor IN¥, PR# vector

c1e8: cadg 118 KBD EQU sceop 32127 if keystroke

c198: ceegd 111 CLRsgcOL EQU $CE00 sdisable 88 column store
c108: cedt 112 SET8HCOL EQGU $Cop1 senable 88 column store
ci108: C@p2 113 RDMAINRAM EQU $C@p2 sread from main 48K RAM
C168: CéB83 114 RDCARDRAM EQU sCpe3 sread from alt., 48K RAM
c188: C8d4 115 WRMAINRAM EQU $CoP4 swrite to main 48K RAM
ci00: CPBS 116 WRCARDRAM EQU $CP85 jwrite to alt. 48K RAM
C188: Ce88 117 SETSTDZP EQU scees suse main zero page/stack
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83 EQUATES

ci1p8:
c168:
ci188:
c168:
Cc106:
c186:
ci199:
c1d08:
c188:
ci8f:
c188:
c188:
C168:
c108:
ci168:
c100:
c1d0:
c108:
c100:
c188:
cC188:
c188:
ci1@e:
c168:
c160:
C106:
c1e8:
c108:
c189:
c108:
c189:
c1e8:
c188:
c1e8:
c1ee:
c188:
C168:
c168:
c108:
c198:
c180:
c188:
ci1@0:
c188:
C188:
c1e8:
c168:
C106:
C196:
ci19@:
c198:
c180:
c189:
ci68:
c168:
ci1ée:
c188:
c108:

58

caeo
ceec
ceeD
CBBE
cear
ce1e
ca11
ce12
ce13
cd14
co1e
ca18
cp19
C@1A
ce1B
ceac
C81D
CP1E
C81F
cez28
ce30
cosa
cé#51
ceb2
ces3
ces4
Cc855
cese
Cc857
€e5s8
c#59
césA
C85B
casC
[+1: 193]
CB5E
Ce85F
ceeg
cee1
cee2
Cé64
ce7e
ces1
ca83
[o3:123: ]
CFFF
EBDO
EB@3

#4FB

Apple //c Video Firmware

31-MAY-85 PAGE 5

118 SETALTZP EQU $Ce89 juse alt. zero page/stack

119 CLR8BVID EQU sceac ;jdisable 88 column hardware
120 SET8EVID EGU $C88D senable 88 column hardware

121 CLRALTCHAR EQU $COPE ;jnormal LC, flashing UC

122 SETALTCHAR EQU $CPABF snormal inverse, LC; no flash
123 KBDSTRB EQU $CP10 sturn off key pressed flag

124 RDLCBNK2 EQU $CB11 32127 if LC bank 2 is in

125 RDLCRAM EQU $cp12 33127 if LLC RAM read enabled
126 RDRAMRD EQU $CO13 $>127 if reading main 48K

127 RDRAMWRT EQU $CP14 33127 if writing main 48K

128 RDALTZP EQU $Ce16 13127 if Alt 2P and LC switched in
129 RD8ACOL EQU $CE18 39127 1f 88 column siore

136 RDVBLBAR EQU $C@19 1>127 if not VBL

131 RDTEXT EQU $CO1A 32127 if text (not graphics)
132 RDMIX EGU $C81B 3>127 if mixed mode on

133 RDPAGE?2 EQU $C81C 32127 if TXTPAGE2 switched in
134 RDHIRES EQu $CH1D 33127 if HIRES is on

135 ALTCHARSET EQU $C81E 52127 if alternate char set in use
136 RD8AVID EQU $CO1F 32127 if 88 column hardware in
137 ROMBANK EQU $ch28 sSwitches rombanks

138 SPKR EQU $CP30 sclicks the speaker

139 TXTCLR EQU $cese ;switch in graphics (not text)
146 TXTSET EQU $CB51 ;switeh in text (not graphics)
141 MIXCLR EGQU $Co52 ;jclear mixed-mode

142 MIXSET EGU $C853 ;set mixed-mode (4 lines text)
143 TXTPAGE1 EGU $CH54 sswitch in text page 1

144 TXTPAGE2 EQU $CH55 ;switch in text page 2

145 LORES EQU $C856 ;low-resolution graphics

146 HIRES EQU $CO57 shigh-resolution graphics

147 CLRANS EQU $CB58

148 SETANS EQU $CB59

149 CLRAN1 EQU $CB5A

1586 SETAN1 EQU $C85B

151 CLRAN2 EGQYU $CO5C

152 SETAN2 EQU $CO5D

163 CLRAN3 EQU $CA5E

154 SETAN3 EQU $CO5F

1585 RD4BSWK EQU $Ch6H 3»127 if 48/88 switch in 48 pos
156 BUTN® EQU $CA61 ;open apple key

157 BUTN1 EQU $Cec2 sclosed apple key

158 PADDL# EQU $Ce64 ;read paddle 8

159 PTRIG EQU sceve ;irigger the paddles

168 ROMIN EQU $CO81 ;switch in $D@AB-$FFFF ROM

161 LCBANK2 EQU $C683 sswitch in LC bank 2

162 LCBANK1 EGU $CE8B sswitch in LC bank 1

163 CLRROM EQU $CFFF sswitch out $C8 ROMs

164 BASIC EQU $EPBS sBASIC entry point

165 BASIC2 EQU $E0P3 3yBASIC warm entry point

166 *

167 VMODE EQU $4F8+3 s GPERATING MODE

168 *

169 * BASIC VMODE BITS

179 *

171 % 1.0 - BASIC active

172 * B....... - Pascal active

173 ¥ .B......

174 * 1o,

176 * ..8..... - Print control characters
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23 EQUATES

c188:
c108:
c19oe:
c108:
cCieg:
c198:
c180:
c108:
c1908:
cie8:
c1e8:
cC1908:
ci1e0:
c108:
c188:
ci1e8:
c109:
c108:
ci1e0;
C168:
c198:
c188:
ci108:
c108:
c180:
c108:
C100:
cies:
c188:
c1gp:
ci1e0:
c108:
Cc108:
3180:
c108:
cige:
c180:
c108:
c168:
ci188:
cC108:
c10e:
c180:
c1e0:
c168:
c180:
C108:
c180:
c148:
C108:
C1éd:
c180:
ci188:
C108:
ci@p:
C188:
c108:
cige:

88408
0029
(XX A:]
2891

0o8e
0010
gaes
0o04

2478
B4F8
8578
B5F8

#47B
8578
P5FB
8678
86FB
877B
97FB

8356
6308

Apple //c Video Firmware

176
177
178
179
188
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
208
281
282
203
204
285
286
287
208
289
218
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
23¢9
231
232
233

.40
LCTL2
.CTL
.MOUSE

.PASCAL
.CURSOR

.GOXY
. VMODE

t3333*tt*tt**t**t**t**t*tzzxzt*tt**‘**t*#
=

ROMSTATE

TEMP 1
TEMPA
TEMPY
*
OLDCH
OURCH
OURCY
VFACTV
XCOORD
NXTCUR
CURSOR
*

* Disk
*
DNIBL
NBUF 1

I

Appe

EQU
EQu
EQU
EQU

EQu
EQU
EQU
EQU

EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU

boot rom equates

EQU
EQU

i

31-MAY-85 PAGE &

Don’t print ctrl chars

Print control characters
Don‘t print ctrl chars.

Print mouse characters
Don’t print mouse characters

$48
$20
$08
$61

Pascal Mode Bits

BASIC active
Pascal active

;Den’t print controls
;Don‘t print controls
sDon’t print mouse chars

Cursor always on
Cursor always off

GOTOXY n/a

GOTOXY in progress

Normal Video
Inverse Video

Print mouse chars
Don’t print mouse chars

$880
$10
$08
$84

$478
$4F8
$578
$5F8

$478+3
$578+3
$5F8+3
$678+3
$6F8+3
$778+3
$7F8+3

$356
$308

[N,

A Firroware

;Pascal active
sDon’t print cursor
;GOTOXY IN PROGRESS

jtemp store of ROM state
sused by CTLCHAR

jused by scroll

sused by scroll

slast value of CH

;80-COL CH

;CURSOR VERTICAL

sBit7=video firmware inactive
s X-COORD (GOTOXY)

ynext cursor to display

sthe current cursor char

Listing 54




83 EQUATES

c1e8:
cige:
c1o08:

c180:
c108:
c180:
c180:
c180:
c16@:
c190:
c188:

#02B
#83C
ge4ar

csge
CSFB
CGF8
cs588

Apple //c¢ Video Firmware 31-MAY-85 PAGE 7

234
235
236

238
239
240
241
242
243
244

31

SLOTZ EQu $2B
BOOTTMP EQU $3C
BOOTDEV EQU $4F

[EE R E R R R XA R RS R R R AR R R R SRR E R

* Entry points for other modules
IZEEE SRR S EERE S RESEE SRR X R EE S EEEEEEEER SRR SN

penv equ $C880

bootfail equ $CSF5 ;Boot fails message
pcnvrst equ $C5F8 sProtocol converter reset
atalk equ $C580 sApple talk

include serial sEquates for serial code
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84 SERIAL

ci1ee:
c1e8:
c108:
c100:
c188:
cip8:
C180:
c1de:
c1e8:
c108:
c188:
c1o0:
c1eg:
c1e8:
C180:
c108:
c188:
c190:
c18e:
c168:
c100:
c190:
cide:
c188:
c1o8:
c180:
c18e:
c1es:
c1089:
C196:
c100:
ci08:
C108:
c108:
c188:
cipg:
C1908:
c1008:
c1ea:
c1e9:
c188:
c1e8:
c189:
C199:
C1906:
c180:
C188:
c180:
c198:

c1ed:
C108:
c1e0:
c100:
C106:
c1oe:
ciee:
c1890:
C188:

c108
caae

2BBF
gODF

pe8A
8891
2693
#3B8

8438
8488
9538
85F9
B5FA
9679
#67A
638
#6B8

Serial & Communications equates 31-MAY-85 PAGE

LA RS R R RS R RS R EEE R R R R R R R RN RY
*

* Apple Lolly communications driver
*

* By
* Rich Williams
* August 1983

* November § - j.r.huston
*

LA S SRR R AR R R R R X R R R R E R R E R N R R TN
*

* Command codes
*

* Default command char is ctrl-A ("A)

“AnnB: Set baud rate to nn

“AnnD: Set data format bits to nn

“Al: Enable video echo

“AK: Disable CRLF

“AL: Enable CRLF

“AnnN: Disable video echo & set printer width
“AnnP: Set parity bits to nn

~aQ Quit terminal mode

“AR Reset the ACIA, IN#§ PR#@

~“As Send a 233 ms break character

“AT Enter terminal mode

"AZ: Zap control commands

“Ax: Set command char to “x

"AnnCR:Set printer width (CR = carriage return)
New commands added in rev 1 E = enable D = Disable

"“AC E/D Column overflow

“AL E/D Linefeed same as L & K
“AM E/D Mask incoming linefeeds
"AX E/D Xon Xoff handshaking
“AF E/D Find keyboard

oK kX K ok Kk ok & ok Kk K & ok * K K & X %X * & ok

*

LA AR AL SRR R AR R E R E S R R R RN

serslot equ $C108
comslot equ $C200

msb ON
cmdcur equ 1o ;Cursor while in command mode
termcur equ L ;Cursor while in terminal mode
msb QFF
lfeed equ $8A sLinefeed
xon equ $91 3 XON character
xoff equ $933 ;1 XOFF character
sermode equ $3B8 sD7=1 if in command D6=1 if terminal
$479 & $47A
astat equ $438 ;jAcia status from int 4F3 & 4FA
pwdth equ $4B8 sPrinter width 579 & 574

extint equ $538
extint2 equ $5F9
typhed equ $5FA

sextint & typhed enable S5F9 & 5FA

oldcur equ $679 sSaves cursor while in command

oldeur?2 equ $67A ;Saves cursor while in terminal mode
eschar equ $638 iCurrent escape character 6F9 & 6FA
flags equ $6B8 ;D7 = Video echo D6 = CRLF 779 & 77A
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84 SERIAL

C190:
c186:
ciee:
ci1e0:
c108:
C100:
c1808:
c180:
c188:
c180:
c188:
c100:
cC160:
c186:
c188:

62

#738
847E
B4FF
B57F
B5FF
#67F
B6FF
[251F']
B6F8
BSFE
BFF8
BFF9
BFFA
BFFB

61
62
63
64
65
66
67
68
69
78
71
72
73
74
32

col
number
aciabuf
twser
twkey
trser
trkey
thbuf
temp
charbuf
sdata
sstat
scomd
scntl

equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ

Serial & Communications equates

$738
$47E
$4FF
$57F
$5FF
$67F
$6FF
$808
$6F8
$5FE
$BrF8
$BFF9
$BFFA
$BFFB

include ser

Appendix

31-MAY-8S PAGE 9

sCurrent printer column 7F9 & 7FA
sNumber accumulated in command

sO0wner of serial buffer

;Storage pointer for serial buffer
;Storage pointer for type ahead buffer
;Retrieve pointer for serial buffer
;Retrieve buffer for type ahead buffer
;Buffer in alt ram space

;Temp storage

;6FE, 67E are one byte character buffers
;+$N@+$38 is output port

sACIA status register

sACIA command register

3ACIA control register

;Printer port @ $C188

A Firmware Listing



B85 SER Serial output port routine 31-MAY-85 PAGE 18

ci0d: 3 *org serslot

C1h@8:2C 89 C1 4 bit serrts ;5et V to indicate initial entry

C183:70 #C ci11 5 bvs entr1 ;Always taken

C185:38 6 sec ;Input entry point

C166:98 7 dfb $98 3sBCC opcode

c187:18 8 clec

c188:B8 9 clv sV = B since not initial entry

C109:58 06 Cc111 19 bve entr1 ;Always taken

C18B: 81 12 dfb $61 ;pascal signiture byte

C18C:31 13 dfb $31 sdevice signiture

C18D:9E 14 dfb >plinit

C1PE: A8 15 dfb >piread

C18F : B4 16 dfb splwrite

C118:BB 17 dfb >pistatus

C111:DA 19 entr phx ;Save the reg

C112:A2 C1 28 ldx #¢<serslot ;X = Cn

C114:4C 1C C2 21 jmp setup ;Set mslot, etc

C117:98 83 c11C 22 serport bece serisout ;0nly output allowed

C119:4C E5 C7 23 jmp swzznm ;Reset the hooks

C11C:8A 24 serisout asl A ;A = flags

C11D:7A 25 ply ;Get char

C11E:5A 26 phy

C11F:BD B8 84 27 lda pwdih,x ;Formatting enabled?

C122:F@ 42 C166 28 beq prnow

C124:A5 24 29 lda ch iGet current horiz position

C126:B8 1C C144 39 bcs servid sBranch if video echo

C128:DD B8 84 31 cmp pwdth,x sIf CH »= PWIDTH, then CH = COL

Ct12B:99 83 C138 32 bece chok

C12D:BD 38 87 33 lda col,x

C1308:DD 38 67 34 chok cmp col,x ;sMust be > col for valid tab

C133:B9 #B C149 35 bcs fixch ;Branch if ok

C135:C9 11 36 cmp #$11 ;8 or 167

C137:B2 11 C144A 37 becs prnt ;1 > forget it

C139:89 F@ 38 ora #$F0 iFind next comma cheaply

C13B:3D 38 87 39 and col,x ;Don’t blame me it‘s Dick‘s trick

C13E:65 24 49 ade ch

C148:85 24 41 fixch sta ch ;Save the new position

C142:80 06 C14A 42 bra prnt

C144:C5 21 43 servid cmp wndwdth ;1f ch>= wndwdth go back to start of
line

C146:90 02 C14A 44 blt prnt

C148:64 24 45 stz ch ;Go back to left edge

C14A: 47 * We have a char to print

C14A:7A 48 prnt ply

C14B:5A 49 phy

C14C:BD 38 87 50 lda col,x ;Have we exceeded width?

C14F:DD B8 #4 51 cmp pwdth,x

C152:B0 #8 C15C 52 bge toofar

C154:C5 24 53 cmp ch jAre we tabbing?

C156:B8 BE c166 54 bge prnow

C158:A9 40 55 lda #3490 ;Space * 2

C15A:80 82 C1SE 56 bra tab

C15C:A9 1A 87 toofar lda #$1A sCR * 2

C15E:C@ 88 58 tab cpy #3890 ;€ = High bit
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85 SER

c169
c161
C164

c166:
c167:
:BD

C16A

Cc16D:
C16F:
c172:
C174:
C177:
C17A:
c17C:
C17E:
:B65
tAC

Ct7F
c181

c182:
: 85

c184

C186:
c187:
c188:
c189:

ci8A:
C18A:
c18D:
C18F:
C18F:
c192:
:C9

C194

C196:
c198:
C19B:

C19E:
C19E:
148
120

C19F
C1AD

C1A3:
C1AG:

C1A8:
C1A9:
C1AC:
C1AE:
C1AF:
1 7A
tA2

C1B#9
C1B1

C1B3:

C1B4:
C1BS:
C1B6:
C1B9:

16A
120
: 88

28
28

Fe
3C
38
BD
FD
c9
a9
18

A9

68
74
FA
69

28
ae

3C
19

Fo
20
4C

SA

9E
8p

5A
28
o8
o9
68

51

SA
48
29
88

9B
E4

8A
B8
17
B8
12
38
B8
F8
24

21

(X}
24

A9
Fa

B8
87
91
83
F@
CcD

B6
Bs
87

D9
FA

8A
F4

C18A

c189
c18F

C19B

C19B
FD
c7

c2
96
C1AF

c7
C1A8

C1
C1AF

59
60
61
62
63
64
65
66
67
68
69
78
71
72
73
74
75
76
77
78
79
89

82
83
84
85
86
87
88
89
a8
91

93
94
95
26
97
a8

100
161
182
143
184
185
186
167

189
118
111
112

ror
jsr
bra
tya
jsr
lda
beq
bit
bmi
lda
sbe
cmp
bece
cle
adc
dfb
lda
sta
pla
ply
plx
rts

prnow

setch

done

serrts

serout equ
jsr
bece
equ
bit
bpl
cmp
beq
jsr

jmp

serout2

goser3

Serial output port routine

A
goser3
prnt

serout
pwdth,x
done
flags,x
done
col,x
pwdth,x
#$F8
setch

wndwdth
$AC

#P

ch

*

swemd
serrtis
*
flags,x
goser3
#xon
goser3
cout1
swser3

* Pascal support stuff

plinit phy
pha
jsr default
stz flags,x
bra plread2
piread phy
jsr swread
bce piread
dfb 98
plread2 pla
ply
ldx 0
rts
plwrite phy
pha
jar serout
bra plread2

31-MAY-85 PAGE 11

sShift it into char
;0ut it goes

sPrint the actual char
iFormatting enabled

sIn video echo?

;Check if within 8 chars of right edge
;S0 BASIC can format output

;1f not within 8, we’re done

;Dummy LDY to skip next iwo bytes
;Keep cursor at # if video off

;Restore regs

;Serial output
jCheck if command
3All done if it is
sN=1 iff video on
;Don‘t echo "Q

sEcho it
;6o to serout3

;set defaults, enable acia

sall done...

;read data from serial port (or buffer)
;Branch if data not ready
;BCC to skip pla

3Go output character
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B85 SER

C1BB:
C1BC:
C1BD:
C1BE:
ciCe:
120

c1C1

C1C4:
C1C5:
cC1C7:
€1C9:
C1CA:
ci1ce:
C1CE:
:F@

c1D#

ciD2:
C1D3:
C1D5:
C1D7:
c1D8:
C1D9:
C1DA:

C1DB:
c208:

SA
48
4A
De
324

28
99
29
(2]
88
29
c9

18
8e
A2
68
74
18
512}

15
D3

85
28

82
38
18
DD

DA
a9

C1DS
c7

ci1cc

C1CE

C1AF

C1AF

Bo25s

Serial output port routine

113 pistatus phy

114 pha

1185 lsr A

116 bne plerr
117 php

118 jsr swgetst
119 plp

128 bece plstwr
121 and #$28
122 asl A

123 bra plstrd
124 plstwr and #$30
125 pistrd cmp #$18
126 beq piread2
127 cle

128 bra plread2
129 plerr ldx #$49
138 pla

131 ply

132 clec

133 rts

135 ds comslot-*
33 include comm

31-MAY-85 PAGE 12

iC = 8 output, 1 input
sBranch if bad call

;Get status in A
;Test DCD = B & rcvr full
;808 -> $14@
;Test DCD = § & xmii empty
;1s it what we want?
;€ = 1 if equal

iNot ready

sBad call

,$00

iCommunications port @ $C2080
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#6 COMM Communications port routine 31-MAY-85 PAGE 13

cepg:2C 83 C1 3 bit serrts 3Set V to indicate initial entry
c283:70 14 €219 4 bvs entr

C285:38 S sin sec i Input entry point

Cc206:9¢0 6 dfb $980 ;BCC opcode to skip next byte
ca287:18 7 soutl cle ;0utput entry point

c288:88 8 clv iMark not initial entry

C209:58 BE c219 9 bve entr ;Branch around pascal entry stuff
cz2eB:21 11 dfb $61 ;pascal signiture byte

c28C:31 12 dfb $31 ;jdevice signiture

c2@D: 11 13 dfb >pinit

C20E:13 14 dfb >p2read

C2pF: 15 15 dfb spewrite

c218:17 16 dfb >p2status

ce2t1: 18 * Pascal support stuff

c211:80 8B C19E 29 p2init bra plinit
c213:80 93 C1A8 21 p2read bra plread
C215:80 9D C1B4 22 p2write bra plwrite
€217:88 A2 C1BB 23 p2status bra pistatus

C219:DA 25 entr phx

C21A:A2 C2 26 ldx #<comslot 31X = <CN@P

c21C: c21C 27 setup equ *

C21C:5A 28 phy

C21D:48 29 pha

C21E:8E F8 87 30 stx mslot

c221:58 22 c245 31 bve sudone sFirst call?

C223:A5 36 32 lda cswl 31f both hooks CN@® setup defaults
C225:45 38 33 eor kswl

C227:F@ 86 C22F 34 beq sudodef

C229:A5 37 35 lda cswh 3sI1f both hooks CN then don’t do def
c22B:C5 39 36 cmp kswh ;jsince it has already been done
C22D:F@ B3 ca32 37 beq sunodef

C22F:28 Bo C2 38 sudodef jsr default ;Set up defaults

C232:8A 39 sunodef txa

€233:45 39 49 eor kswh sInput call?

C235:85 38 41 ora kswl

C237:D8 97 c240 42 bne suout ;Must be CnB@

C239:A9 85 43 lda #3s5in ;Fix the input hook

c23B:85 38 44 sta kawl

C23D: 38 45 sec ;€ = 1 for input call
C23E:88 05 C245 46 bra sudone

c240:A9 87 47 suout lda #3so0ut sFix output hook

C242:85 36 48 sta cswl ;Note C might not be @
C244:13 49 cle ;C=0 for output

C245:BD B8 #o6 S8 sudone lda flags,x ;Check if serial or comm port
C248:89 81 51 bit #1 ;Leave flags in a for serport
C24A:DA 03 C24F 52 bne commport

c24C:4C 17 C1 53 comout jmp serport

C24F:99 FB c24C 54 commport bcc comout s0utput?

c251:68 55 pla ;Get the char

c252:88 28 c27C 56 bra termi sInput

C254:3C B8 #3 57 noesc bit sermode, x sIn terminal mode?

c257:58 1C c275 58 bve exitt sI1f not, return key

C259:28 8F C1 59 jsr seroutl2 ;0ut it goes

C25C:88 1t c27¢C 60 bra termt

i
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g6 COMM Communications port routine 31-MAY-85 PAGE 14

C25E: C25E 61 testkbd equ *

C25E:68 62 pla sGet current char

C25F:28 70 CC 63 jar update ;Update cursor & check keyboard
c262:106 1B C27F 64 bpl serin sN=8 if no new key

C264:28 A9 C7 65 jsr swcmd ;Test for command

C267:B8 EB c254 66 becs noesc ;Branch if not

C269:29 5F 67 and #$5f supshift for following tests
C26B:C9 51 68 cmp #7Q7 3Quit?

C26D:Fp 04 €273 69 beq exitX

C26F:C9 52 78 cmp #'R ;Reset?

c271:D@ #9 ca7c 71 bne termi ;Go check serial

€273:A9 98 72 exitX lda #$98 sreturn a CTRL-X

C275:7A 73 exit1 ply

C276:FA 74 plx

C277:68 75 rts

c278:18 76 goremote clc sInto remote mode

c279:20 A3 C7 77 goterm jsr swstim sInto terminal mode

c27¢C: ca27¢C 78 term! equ *

C27C:28 4C CC 79 jsr showcur ;Get current char on screen
C27F: 48 80 serin pha

c280:28 D9 C7 81 sinokbd isr swread ;Is it ready?

c283:B8 #9 C28E 82 bes sidata ;Branch if we got data
C285:BD B8 86 83 lda flags,x 3Is keyboard enabled?
c288:29 16 84 and #3198

C28A:F8 D2 C25E 85 beq testkbd sBranch if enabled

cesc:88 F2 ca28g 86 bra sinokbd ;6o test acia again

C2BE: A8 87 sidata tay ;8ave new input in y for now
C28F :68 88 pla

C280:5A 89 phy ;Save new char on stack
C291:28 B8 C3 90 jar storch sFix the screen

C294:68 91 pla ;Get the new data

C295:BC 38 06 92 ldy eschar,x ;I1f 8, don’t modify char
C298:Ff 12 C2AC 93 beq sinomod

C29A:89 849 94 ora #$80 ;Apple loves the high bit
c29c:CS8 91 95 cmp #xon

C29E:F@ DC ca7c 96 beq term1 sIgnore “a

C2AB:C9 FF 97 cmp #$FF ;Ignore FFs

C2A2:FP D8 ca7¢c 98 beq term1

C2A4:C9 92 99 cmp #$92 +"R for remote?

C2AG:F# DB c278 1680 beq goremote

C2A8:C9 94 181 cmp #$94 ;"T for terminal mode?
C2AA:F@ CD c279 182 beq goterm

C2AC:3C B8 83 183 sinomod bit sermode, x ;In terminal mode?

C2AF:50 C4 c275 184 bve exit1 sReturn to user if not A = char
C2B1:28 ED FD 165 jar cout ;Onto the screen with it
C2B4:88 Ce c27C 106 bra term1

C2B6: C2B6 187 default equ * ;Set up the defaults

C2B6:28 9A CF 188 jsr moveirq jmake sure irq vectors ok
C2B9:BC 29 C2 189 ldy defidx-$C1,x jIndex into alt screen. Table in command
C2BC:28 7C C3 118 defloop jar getalt ;Get default from alt screen
C2BF:48 111 pha

cacg:88 112 dey

C2C1:30 @4 cec7 113 bmi defff sDone if minus

c2C3:C8 B3 114 cpy #3

C2C5:D@ FS Cc2BC 115 bne defloop ;0r 1f 2

C2C7:28 9A CF 116 defff jsr moveirq sJam irq vector into LC
c2CA:68 117 pla ;Command, control & flags on stack
C2CB:BC 2B C2 118 ldy devno, x
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p6 COMM Communications port routine 31-MAY-85 PAGE 15

C2CE:89 FB BF 119 sta scntl,y ;Set command reg

C2D1:68 120 pla

C2D2:99 FA BF 121 sta scomd,y

c2D5:68 122 pla

C2D6:9D B8 #6 123 sta flags,x ;And the flags

C2D9:29 81 124 and #1 ;A = $81 ("A) if comm mode
C2DB:D@ B2 C2DF 125 bne defcom

C2DD:A9 @9 126 lda #9 ;®1 for sertial port

C2DF :3D 38 #6 127 defcom sta eschar,x

C2E2:68 128 pla ;Get printer widtih
C2E3:9D B8 04 129 s5ta pwdth,x

C2E6:9€E B8 £3 138 stz sermode, x

C2E9:68 131 rts

C2EAR:83 @7 132 defidx dfb 3,7

C2EC: p8C1 133 sltdmy equ <serslot ;Make table for hardware access
C2EC: C22B 134 devno equ *-sltdmy

C2EC:AP B# 135 dfb $A0,$B8

C2EE: 8812 136 ds $C300-*,300

c300: 34 include c3space ;88 column card @ $C38¢0
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p7 C3SPACE

c308:

c3068:

c388:

c380:

c308:

148
: DA
C3p2:
c383:
Cc385:
C386:
c387:
Cc398:
c38A:
C30B:
C30B:
C38B:
C30B:
Cc38C:
Cc38D:
C38D:
C30E:
132
c318:
C311:
C311:
C311:
C311:
:4C
C314:
C317:
C317:
C317:
C317:
C317:
C317:
C317:
C31A:
C31D:
c328:
:FA
c322:
C323:
C324:
:B@
C326:
C329:
c3ac:
Cc32C:
C32F:
C332:
C335:
C338:
C338:
Cc338:
C338:
€338:
€338:

c380
C301

C306F

C311

€321

C324

5A
88
38
o8
18
80
EA

21
88

2C
2F

35

4C

20
29
29
74

68
18

4C
4C

4C
4C
4C
4C

12

1A

AF
BS

29
BE
58

23
F&
1B

41
35
cz2
B1

C317

Cc324

c7
c7

CE
CcD
FC

€329
FD

CF
CF
CE
CE

Communications port routine 31-MAY-85 PAGE 18

(AR AR R R R X R AR R R E S R R EEEEREZEE R R RS R RE NN ]
*

* THIS IS THE $C3XX ROM SPACE:
*

(A AR SR SRR R AR RS RS EEEEEEEEESERAEEEREE RN S

C3ENTRY PHA ;save regs

PHX

PHY

BRA BASICINIT sand init video firmware
C3KEYIN SEC jPascal 1.1 ID byte

DFH $99 1+BCC OPCODE (NEVER TAKEN)
c3caouT1 CLC ;Pascal 1.1 ID byte

BRA BASICENT
NOP

sy=»go print/read char

* PASCAL 1.1 FIRMWARE PROTOCOL TABLE:

DFB  $81 1GENERIC SIGNATURE BYTE

DFB  $88 sDEVICE SIGNATURE BYTE
*

DFB  >JPINIT ;PASCAL INIT

DFB  >JPREAD ;PASCAL READ

DFB  >JPWRITE ;PASCAL WRITE

DFB  >JPSTAT :PASCAL STATUS

EREER RN R RN RN RN R AR R RN R R AR AR RN RN RN
*
* 128K SUPPORT ROUTINE ENTRIES:
*
JMP SWAUX sMEMORY MOVE ACROSS BANKS
JMP SWXFER s TRANSFER ACROSS BANKS

AR AR R SRR AR R RS R E R RS EREE R E SRR EE SRR R RN R ]
*

LEREE RS R R AR RS E R EE R R EREZ SRR SRR RS R E SRR R XS
* BASIC 1/0 ENTRY POINT:

LA E R RS RS AR R R R R E R E R E R R E R R R EE R R R RS EEE ¥
*

BASICINIT JSR HOOKUP

JSR SETS#8 ;setup 86 columns
JSR HOME ;clear screen

PLY

PLX srestore X

PLA srestore char

CcLC joutput a character

*

BASICENT BCS BINPUT
BPRINT JMP cguTZ
BINPUT JMP KEYIN

JPINIT JMP PINIT

y=>carry me to input
;print a character
;get a keystroke

;pascal init

JPREAD JMP PASREAD jpascal read
JPURITE JMP PWRITE jpascal write
JPSTAT JMP PSTATUS ;pascal status call

*

* COPYROM is called when the video firmware is

* initialized. [If the language card is switched
* in for reading, it copies the F8 ROM to the

* language card and restores the state of the

* language card.
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87 C3SPACE

C338:
c338:
C33A:
C33A:
C33A:
C33A:
C33A:
C33D:
120
€342:
185

C33F

C344

C346:
C348:
192
C34C:
:Do
C358:
C352:
C354:
C354:
C354:
C354:
C354:
:DA
C355:
€358:
C35B:
C35E:
168
C368:

C368:

C368:

C360:

C366:

C366:

:DA
A2
C363:
C366:
C368:
C36A:
C36D:
:E8
c378:
C371:
C374:
:8E
C37A:
C37B:
C37C:
€37C:
C37C:
C37C:
C37¢C:
C37C:
C37F:
:AD
C383:

C34A

C34E

C354

C35F

Cc368
€361

C36F

Cc377

c388

-3

A8

()]
Fe

A9

64
B2

E6

EB
D#

AE
3C
3C
FA

2C
30
A2
2C
10

ES
2C
2C

FA
68

AD
8A

08

4]

B3
3C
60
F8
37
36
36
36

F8
37
Fa

78
81
81

X'}
11
82
o8
12
g2

81
81
78

13

18

FB
C378
c3

C348

C348

84
ce
ce

co
C36A

ce
C371

ce
ce
B4

ce
cé

Communications port routine 31-MAY-85 PAGE 17

60
61
62
63
64
65
66
67
68
69
78
71
72

a8

1080
101
192
183
194
185
186
197
188
199
118
T
112
113
114
115
116
117

*

COPYROM L.DA #GOODF8 ;get the ID byte
*

* Compare ID bytes to whatever is readable. If it
* matches, all is ok. If not, need to copy.
*
CMP F8VERSION ;does it match?
BEQ ROMOK
JSR SETROM sread ROM, write RAM, save state
LDA #$F8 sfrom F88B-FFFF
STA CSWH
STZ2 CSWL
COPYROM2 LDA (CSWL) ;jget a byte
STA (CSUL) sand save a byte
INC CSUWL
BNE COPYROM2
INC CSWH
BNE COPYROM2 ;fall into RESETLC
*
* RESETLC resets the language card to the state

* determined by SETROM. It always leaves the card
* write enabled.

*
RESETLC PHX ;save X
LDX ROMSTATE ;jget the state
BIT ROMIN, X ;set bank & ROM/RAM read
BIT ROMIN, X ;jset write enable
PLX srestore X
RTS
*
* SETROM switches in the ROM for reading, the RAM

* for writing, and it saves the state of the
* language card. It does not save the write
* protect status of the card.

*

SETROM PHX ;save x
LDX #0 ;assume write enable,bank2,R0OMRD
BIT RDLCBNK2 jis bank 2 switched in?
BMI NOT1 s=>yes
LDX #$8 sindicate bank 1
NOT1 BIT RDLCRAM 3is LC RAM readable?
BPL NOREAD 3=>no
INX ;indicate RAM read
INX
NOREAD BIT $CO81 sROM read
BIT $Ce81 sRAM write
STX ROMSTATE jsave state
PLX srestore X
ROMOK RTS
*

* GETALT reads a byte from aux memory screenholes.
* Y is the index to the byte (#-7) indexed off of
* address $478.
*
GETALT LDA RDRAMRD
ASL A
LDA RD8ACOL
PHP

;save state of aux memory

sand of the 88STORE switch
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#7 C3SPACE

Cc384

€387:
C38A:
€38D:
:BO
: 8D
€393:
€395:
€398:
€399:
C399:
€39B:
C39D:
C39F:
190

C38E
c398

C3A1

C3A3:
C3A5:
C3AG:
C3A6:
C3A6:
C3A6:
C3A6:
C3A6:
C3A6:
C3A6:
C3A7:
C3A9:
C3AC:
C3AD:
:14C
C3B3:
C3B3:
C3B3:
C3B3:
C3B3:
C3B3:
C3B3:
C3B3:
C3B3:
C3B3:
C3B3:
C3B3:
C3B3:
C3B3:
C3B3:
C3B3:
C3B3:
C3B6:
C3B88:
C3B8:
C3BB:
C3BD:
129
:5A

C3B8#

C3BF
€3C1

c3c2:
C3C4:
C3C6:
C3C7:

:8D

8D
B9
28

18
8D
68

o
co
BA
c9

29
69

48
AS
1C
68
20

28
8e

28
24
39

89
39
48
AD

89
23
78

93
92
93
81

8p
FB
86
E1
g2
DF

b8
FB

ED
44

8D
89

gD
32
2
7F

[X']
15

FB

ce

ce

84
Cc393

Cc398
co

C3A5

C3AS5

04

FD
FD

cc
C3C1

cC

C3C1

C3DB

g4

Communications port routine 31-MAY-85 PAGE 18

118
119
128
121
122
123
124
125
126
127
128
129
138
131
132
133
134
135
136
137
138
139
148
141
142
143
144
145
146
147
148
149
15¢
1561
152
163
154
165
156
187
158
159
168
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175

STA CLR88COL ;no BASTORE to get page 1

STA RDCARDRAM spop in the other half of RAM
LDA $478,Y jread the desired byte

PLP ;jand restore memory

BCS GETALT1

STA RDMAINRAM

GETALT1 BPL GETALT2

STA SET8ACOL

GETALT2 RTS
#

UPSHIFT# ORA #4890

;set high bit for execs

UPSHIFT CMP #$FB

X
*
*
*
*
*
N
*

GETCQUT PHA

BCS X.UPSHIFT

CMP #$E1
BCC X.UPSHIFT
AND #$DF

.UPSHIFT RTS

GETCOUT performs COUT for GETLN. It disables the
echoing of control characters by clearing the
M.CTL mode bit, prints the char, then restores
M.CTL. NOESC is used by the RDKEY routine to
disable escape sequences.

jsave char to print
LDA #M.CTL sdisable control chars
TRB VMODE ;by clearing M.CTL

PLA srestore character

JSR couT sand print it

JMP NOESCAPE senable control chars

*

* STORCH determines loads the current cursor position,

* inverts the character, and displays it

* STORCHAR inverts the character and displays ii at the

* position stored in V

* STORY determines the current cursor position, and

* displays the characier without inverting it

* STORE displays the char at the position in Y

*

* If mouse characlers are enabled (VMODE bit 8 = @)

* then mouse characters ($40-$5F) are displayed when

* the alternate character set is switched in. Normally

* values $40-$5F are shifted to $8-$1F before display.

*

* Calls to GETCUR trash Y

*

STORY JSR GETCUR ;gel newest cursor into Y
BRA STORE

*

STORCH JSR GETCUR

;first, get cursor position

BIT INVFLG snormal or inverse?

BMI STORE s=>normal, store it
AND #$T7F yinverse it

STORE PHY jsave real Y
ORA #8 ;jdoes char have high bit set?
BMI STORE1 ;=>yes, don’t do mouse check
PHA ;5ave char
LDA VMODE ;is mouse bit set?

4
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#7 C3SPACE

c3Ch:
C3CB:
c3ccC:
C3CE:
C3D1:
C3D3:
C3D5:
C3D7:
C3D9:
C3DB:
C3DE:
148
:8D
C3E4:
C3ES:
C3E7:
C3ES8:
C3EA:
C3ED:
: 98

C3E®
C3E1

C3EE

C3EF:
tA8
168
C3F2:
:2C

C3F0
C3F1

C3F4

C3F7:
C3F8:
C3F9:
C3F9:
C3FB:
160
C3FD:

C490:

C3FC

-3
)

6A
68
1)
2c
10
49
89
Fé
49
2C
19

98
45
4A
B@
AD
c8

4A

91

7A
60

21
7A

p2

20

B4
55

28
54

28

ce

ce

C3EE

0oe3

Communications port routine

176
177
178
179
188
181
182
183
184
185
186
187
188
189
196
191
192
193
194
185
196
187
198
199
289
281
292
203
284
285
286
287

35

STORE1

STORE2

STORE3

STORE4

*

STORES

ROR
PLA
BCC
BIT
BPL
EOR
BIT
BEQ
EOR
BIT
BPL
PHA
STA
TYA
EOR
LSR
BCS
LDA
INY
TYA
LSR
TAY
PLA
STA
BIT
PLY
RTS

STA
PLY
RTS
DS

include mouse

Appendix

31-MAY-8S PAGE 19

A
srestore char
STORE1 1=d>no, don’t do mouse shift

ALTCHARSET sno shift if Il char set
STORE1 s=> it is!
#$490 1$40-$5F=>P-$1F
#4$60
STORE1
#$4p
RD88VID 388 columns?
STORES s=>no, sitore char
;save (shifted) char
SET88COL shit 88 store
iget proper Y
WNDLFT C=t if char in main ram
A
STORE2 y=>yes, main RAM
TXTPAGE2 selse flip in aux RAM
ijdo this for odd left, aux bytes
;jdivide pos’n by 2
A
sget (shifted) char
(BASL),Y sstuff it
TXTPAGE1 selse restore paget
srestore real Y
sund exit
(BASL),Y ;do 48 column store
jrestore Y
sand exit
$C400-*,300

jEquates for the mouse

A Firmware Listing



88 MOUSE

C490:
c4ge:
C400:
C498:
Ca88:
C408:
C408:
Cc408:
c4p8:

C480:
C480:
c4B6:
c4p0:
c408:

C400:
C400:
C400:
c498:
c498:
C400:
c498:
c408:
c440:
C400:
C409:
c4@9:
c408:
c408:
Cc408:
c4aeb:
c480:
c406:
C408:
C408:
c408:
c400:
Cc400:
c4908:
Cc400:
c408:
cage:
C488:
C408:
C409:
Cc488:
C488:
Cc4e0:
C480:
C480:
c480:
C408:
c400:

8478
8478
84r8
8578
85F8

847D
84FD
857D
#SFD
967D
#6FD
877D
87FD

#47cC
p4FC
#57¢C
B5FC
#e7cC
877C

87FC

2 msb ON

3 [ EEEEEEREREE RS RS R RERE R R AR R E R R RS R E S5 R R X

4 *

5 * Mouse firmware for the Chels

6 #

7 * by Rich Williams

8 * July, 1983

9 *

1” IZEEXEERERREERR R R ER SRR EERE SRR RS R R R R R R RS

12 IZEEEREERERRERERRE R REERE SRR S E RS SRR LSRN R R 4

13 *

14 * Equates

15 *

16 IEEEEXRERRERREREESE SRR SRR R R R R EER R R EE R E RS S

18 * Input bounds are in scratch area

19 moutemp equ $478 ;Temporary storage
28 minl equ $478
21 maxl equ $4F8
22 minh equ $578
23 maxh equ $5F8
24 * Mouse bounds in slot § screen area
25 minxl equ $47D
26 minyl equ $4FD
27 minxh equ $57D
28 minyh equ $5FD
29 maxxl equ $67D
39 maxyl equ $6FD
31 maxxh equ $77D
32 maxyh equ $7FD
33 * Mouse holes in slot 4 screen area
34 mouxl equ $47C ;X position low byte
35 mouyl equ $4FC ;Y position low byte
36 mouxh equ $57C ;X position high byte
37 mouyh equ $E5FC ;Y position high byte
38 mouarm equ $67C sArm interrupts from movement or
39 moustat equ $77¢C sMouse status
4@ * Moustat provides ihe following
41 * D7= Button pressed
42 * DB= Status of button on last read
43 * D&5= Moved since last read
44 * D4= Reserved
45 * D3= Interrupt from VBL
46 * D2= Interrupt from button
47 * Di1= Interrupt from movement
48 * DB= Reserved
49 moumode equ $7FC ;Mouse mode
S * D7 = 1 if user wants control of mouse interrupts
51 ¥ D6-D4= Unused
G2 * D3= VBL active
53 * D2= VBL interrupt on button
5S4 * D1= VBL interrupt on movement
S5 * D@#= Mouse active

Mouse firmware 31-MAY-85 PAGE 289
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#8 MOUSE

C408:
c408:
C400:
cde0:

C449:
c460:
C400:
C400:
C408:
ca08:
c480:
C4480:
C40886:
C400:
c408:
C480:
C400:
c408:
C400:
ca08:
C4p0:
C4006:
c488:
C498:
c48p:

8828
peac
pde4
gep2

ce1s
ce17
cg19
cevs
c879
ce4s
cass
ces8
ces9
Ch63
Cce6e
cee7
ce7e

8209
p214
g215

56
57
58
59

61
62
63
64
65
66
67
68
69
79
71
72
73
74
75
76
77
78
79
89
36

Mouse firmware

movarm
vblmode
butmode
movmode

equ
equ
equ
equ

$28
$@cC
$04
$B82

* Hardware addresses

mouxint
mouyint
vblint
ioudsbl
iouenbl
mouclr
iou
moudsbl
mouenbl
moubut
moux 1
mouy 1
vblelr
*

equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ

$CO15
$CR17
$Cg18
$Ce78
$CB79
$Ce48
$C8S8
$C858
$CB59
$CA63
$CB66
$CeG7
$CB78

* Dther addresses
*

inbuf
binl
binh

equ
equ
equ

$260
inbuf+28
inbuf+21

include mcode

oA Firmware

31-MAY-85 PAGE 21

;D2 mask
;D1 mask

;D7 = x interrupt

;D7 =y interrupt

3D7 = vbl interrupt
;Disable iou access
;Enable iou access

sClear mouse interrupt
;10U interrupt switches
sDisable mouse interrupts
;Enable mouse interrupts

sD7 = Mouse button
;D7 = X1
1D7 = Y1

sClear VBL interrupt

iInput buffer
sTemp for binary conversion

sMouse @ $C408

Listing



#9 MCODE

C480:
c4@8:
C400:
Cc4p00:
c468:

C408

c492:

C404

C485:
C486:
C487:
€488:
C48B:
c48C:
C48D:
C40E:
C4@F:
c418:
c411:
c412:
C413:

Cc414

C415:
C416:
C417:
C418:

C419

: 80
A2
160
38
90
18
4C
81
20
g2
g2
g2
p2
Y]
3B
DC
:93
82
69
BD
6B
1A

C41A:
C414A:

85
83

CF C5

c487

Mouse firmware

[ QI QU Qi P QY
DN DRDRWN-A~ODIHU S W

LAV
_—_=

N
S W

[\SN ) VR
~N®;

28
29
38

31-MAY-85 PAGE 22

HRRRERRRERR R R AR AR R R R AR AL EAE LR R EERN
*

*# Entry points for mouse firmware
*

IZEEZEREREE RS EERESER SRR E R RS R R R R R SRR ER RS}

mbasic bra outent
pnull ldx #3
rts sNull for pascal entry
inent sec ;Signature bytes
dfb $90
outent cle
jmp xmbasic ;Go do basic eniry
dfb $81 iMore signature stuff
dfb $240

dfb >prnull
dfb >pnull
dfb >pnull
dfb >pnull

dfb $0

dfb >xsetmou s SETMOUSE
dfb >xmtstint s SERVEMOUSE
dfb >xmread s READMOUSE
dfb >xmclear s CLEARMOUSE
dfb >noerror ;s POSMOUSE
dfb >xmclamp s CLAMPMOUSE
dfb >xmhome s HOMEMOUSE

dfb >initmouse s INITMOUSE
* dfb >pnull

* dfb >goxmint

Appendix A Firmware Listing
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89 MCODE Mouse firmware 31-MAY-~-85 PAGE 23

C41A: 32 *{'**ll*iIOll-lil’*&*{i**'!{i*!il*i***{i!ﬁ
C41A: 33 *

C41A: 34 * Initmouse - resets the mouse

C41A: 35 * Also clears all of the mouse holes

C41A: 36 * note that iou access fires pdlstrb & makes mouse happy
C41A: 37 *

C41A: 38 ﬁlli*’“‘*"'**ll***{{*“*ﬂ*l***}l*.'****‘

C41A: Cc41A 39 initmouse equ *

C41A:9C 7C 87 48 5tz moustat sClear status

C41D:A2 80 41 ldx #3809

C41F:AD B1 42 ldy #1

C421:9E 7D 084 43 xrloop stz minxl,x sMinimum = $8089
C424:9€E 7D @S 44 stz minxh, x

C427:A9 FF 45 lda #$FF sMaximum = $03FF
C429:9D 7D @6 46 sta maxxl,x

C42C:A9 83 47 lda #83

C42E:9D 7D &7 48 stia maxxh, x

C431:A2 9@ 49 ldx #0

C433:88 59 dey

C434:18 EB c421 51 bpl xrloop

C436:20 6B C4 52 jsr xmhome sClear the mouse holes
C439:A9 69 53 lda #9 sFall into SETMOU
C43B: SS .**{*’il’*i"**'Ilil***.**i**ﬁ**i**ﬂﬂ}*i*'

C43B: 56 *

C43B: 57 * XSETMOU - Sets the mouse mode to A

C43B: 58 *

anB: 59 LA A SRS S EEEEERERE SRR EEEER SR IR RGPy

C43B: C43B 60 xsetmou equ *

C43B:AA 61 tax

C43C:28 9A CF 62 jsr moveirgq ;Make sure interrupt vector is right
C43F:8A 63 txa iOnly x preserved by moveirq
C448:8D 78 64 64 sta moutemp

C443:4A 65 lsr a ;D8 = 1 if mouse active
C444:8D 78 94 66 ora moutemp ;D2 = 1 if vbl active
C447:C9 19 67 cmp ¥$10 sIf >=$18 then invalid mode
C449:B0 1F C46A 68 bes sminvalid

C44B:29 85 69 and #5 sExtract VBL & Mouse
C44D:F0 21 C459 78 beq xsoff ;Turning it off?

C44F : 58 71 cli sIf not, ints active
C450:69 55 72 xsoff adc #$55 sMake iou byte C=0
0452: 74 i**‘il{**’li***ii*'**i**'i*i{i*{'***Qii*

Cc452: 75 *

C452: 76 * SETIOU - Sets the 10U interrupt modes to A

C452: 77 * Inputs: A = Bits to change

Cc452: 78 * D7 = Y int on falling edge

Cc452: 79 * D6 =Y int on rising edge

C452: 80 * DS = X int on falling edge

C452: 81 * D4 = X int on rising edge

C452: 82 * D3 = Enable VBL int

C452: 83 * D2 = Disable VBL int

C452: 84 * D1 = Enable mouse int

C452: 85 * Df = Disable mouse int

76 Appendlx A: Firmware Listing



89 MCODE Mouse firmware 31-MAY-85 PAGE 24

C452: 86 *

c452: 87 *

0452: 88 [ZEEREZXRESEEEERREERREEREEREREREEEE R ERER EER]

C452: c452 89 setiou equ *

C452:88 17} php

C453:78 91 sei ;Don’t allow ints while iou enabled
C454:8E FC 87 g2 stx moumode

C457:8D 73 C@ 93 s5ta iouenbl sEnable iou access
C45A: A2 B8 94 ldx #8

C45C: CA 95 siloop dex

C45D: 6A 96 asl A sCet a bit to check
C45E:98 83 C463 97 bee sinoch ;No change if C=#
C466:9D 58 C#@ 98 sta iou,x ;Set it

c463:D8 F7 €45C 99 sinoch bne siloop sAny bits left in A?
C465:8D 78 C9 1289 sta ioudsbl sTurn off iou access
c468:28 181 plp

C469:18 182 noerror cle

C46A:68 183 sminvalid ris

C46B: 15 I EEEEEEAEREESEEEEERE R R EE R EE RS E SRR RS EREERSR:]

C46B: 106 *

C46B: 187 * XMHOME- Clears mouse position & status

C46B: 1988 *

C46B: 1”9 IEEEEZ R EEEEREZEEEEEEEAEEREEE AR EEE R EE R RS R RS

C46B: C46B 118 xmhome equ *

c46B: A2 88 11 ldx ¥$80 sPoint mouse to upper left
c46D:88 B2 €471 112 bra xmh2

C46F:A2 B 113 xmhloop ldx #0

C471:BD 7D £4 114 xmh2 lda minxl,x

C474:9D 7C 04 115 sta mouxl,x

C477:BD 7D @5 116 lda minxh,x

C47A:9D 7C @S 117 sta mouxh,x

C47D:CA 118 dex

C47E:18 EF C46F 119 bpl xmhloop

c480:88 BC Cc48E 128 bra xmcdone

0482: 122 IZZEEERZERESZEE SRR AR EERREEER RS R R R SRR S ER]

c482: 123 *

c482: 124 * XMCLEAR - Sets the mouse to 0,0

c482: 125 *

0482: 126 I EEEEEREREERS S EEERE RS EEEREEEEREEE R E SRR S ER]

c482: c482 127 xmclear equ *

€c482:9C 7C #4 128 stz mouxl

c485:9C 7C @5 129 stz mouxh

€488:9C FC 04 130 stz mouyl

C48B:9C FC @5 131 stz mouyh

C48E:9C 7C @6 132 xmcdone stz mouarm

C491:18 133 clc

C492:68 134 rts
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#9 MCODE

C493:

C493:

€493:

C493:

C493:

C493:

C493:A9
C495:1C
C498:2D
C49B: 1C
C49E:2C
C4A1:30
C4A3:2C
C4A6:30
C4A8: 09
C4AA: 2C
C4AD: 16
C4AF:89
C4B1:8D
C4B4:18
C4B5: 686
C4B6:

C4B6: 9D
C4B9:29
C4BB: 88

C4BD:
C4BD:
C4BD:
C4BD:
C4BD:
C4BD:
C4BD:
C4BD:
C4BD:&A
C4BE:6A
C4BF:29
C4C1:AA
C4C2:AD
C4C5:9D
C4C8:AD
C4CB:9D
C4CE:AD
C4D1:9D
€4D4:AD
C4D7:9D
C4DA: 18
C4DB:68

C4DC:
C4DC:
C4DC:
C4DC:
C4DC:

78

28
7¢C
7¢C
7C
FC
13
63
g2
80
7C
2
40
7¢

7¢
E0
F4

80

78
7D
78
7D
F8
7D
F8
7D

€493

87

g6

86

a7
C4B6

C4AA

67
C4B1

a7

C4B6
a7

C4B1

C4BD

B4
84
25
85
84
15}
85
87

C4ncC

Mouse firmware

136
137
138
139
148
141
142
143
144
145
146
147
148
149
158
151
152
153
154
155
156
157
158
159
160

162
163
164
165
166
167
168
169
178
171
172
173
174
175
176
177
178
179
18p
181
182
183

185
186
187
188
189

AR A AR ER R RS RS ERE TR R T T X R N R IR I g gy

*

* XMREAD - Updates the screen holes
*

l‘ll“*{il'*li*{i*ii*&*i&*{li*{i**ii**ii&{l

xmread

xrbut

xrbut2

xmrd2

equ *

lda #movarm
trb moustiat
and mouarm
trb mouarm
bit moumode
bmi xmrd2
bit moubut
bmi xrbut
ora #$880
bit moustat
bpl xrbut2
ora #$48
sta moustat
clec

rts

equ *

ora moustat
and #$E0Q
bra xrbut2

31-MAY-85 PAGE 25
sHas mouse moved?
;Clear moved bit in stat

;Clear arm bit
31f D7 = 1 leave buttons

;Button pressed?

;Pressed last time?

sLeave button bits alone

sButton bits

HEEE R AR R AR R R RN R R R R AR N EER RN R RN RN RN

*

* XMCLAMP
* Inputs
* minl,

*

- Store new bounds
P for X axis

A =1 for Y,
minh, maxl,

new bounds

HREEEE RN AR RR SRR R AR R AR AR R AR R R AR N RN

xmelamp

equ *

ror A

ror A

and ¥$80
tax

lda minl
sta minxl,x
lda minh
sta minxh,x
lda maxl
sta maxxl,x
lda maxh
sta maxxh,x
clc

rts

31 -> 88

iNo error

iil*ii*ii*iii*li**ii*i**i*‘**ﬂi{*i**i&l*

* XMTSTINT - Checks mouse status bits

* Used for user mouse interrupt
i*ﬂ!iii*iﬂi*ii*i{i**iiii***i**l“**i#**l}

xmtstint

equ *
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#9 MCODE Mouse firmware 31-MAY-85 PAGE 26

C4DC: 48 198 pha

C4DD: 18 191 cle

C4DE: A9 @FE 192 lda #$0E

C4EP:2D 7C 87 193 and moustat

C4E3:D@ 91 C4EB6 194 bne nostat2

C4E5:38 195 sec

C4EG:68 196 nostat2 pla

C4E7:68 197 ris

C4ES8: pB13 198 ds $C4FB-*,0

C4FB:D6 199 dfb $D6 ;Signature byte
C4FC: aeé4 289 ds $C5PP-*,$00

CGe8: 37 include misc sMiscellaneous junk

c500: g88E 1 ds $CEBE-*,D
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14 MISC Mouse firmware 31-MAY-85 PAGE 27

CSBE: 3 (AR AR SRR SRR EEERE RS REREEE R EE NN E R E R IR PG
C58E: 4 %

CG8E: 5 * MAKTBL - Makes a deniblizing table for the disk Il boot
C58E: 6 *

CSSE: 7 LA R A SR SRR R R EZE RN S SRR EERERERE R EE X EFEE TR
C58E:A2 #3 8 MAKTBL LDX ¥$03

C599:A0 08 9 LDY 4

Ck92:86 3C 196 TBLLOOP STX BOOTTMP

C594:8A 11 TXA

C595:90A 12 ASL A

C596:24 3C 13 BIT BOOTTMP

£598:F9 19 CSAA 14 BEG NOPATRN

C59A:85 3C 15 ORA BOOTTMP

C59C:49 FF 16 EOR FSFF

C59E:29 7E 17 AND #$7E

C5A8:B8 B8 C5AA 18 TBLLOOP2 BCS NOPATRN

C5A2:4A 19 LSR A

C5A3:D8 FB C5A8 20 BNE TBLLOOPZ2

C5A5:98 21 TYA

C5A6:9D 56 03 22 STA DNIBL, X

C5A9:C8 23 INY

CSAA:E8 24 NOPATRN INX

C5AB: 18 ES €592 25 BPL TBLLOGOP

C5AD:A9 @88 26 LDA #$08

C5AF:85 27 27 STA $27

C5B1:A8 7F 28 LDY #$TF

C5B3:68 29 RTS

CSB4: 31 (AR R R EEREEERE SRR E RS REEE RS EE RN F R R SRR WY
C5B4: 32 *

C5B4: 33 * GETUP - Get char from input buffer
C5B4: 34 * iny and upshift it

C5B4: 35 *

CSB4: 36 (AR AR SRR R R E R EEEEE RN EREREE R EERE BN NN
C5B4: C5B4 37 getup equ *

C5B4:B9 0@ B2 38 lda in,y ;G6et character
C5B7:C8 39 iny

C5B8:4C 89 C3 49 jmp upshiftd

CSBB: 42 LA A AR E R RS R R X EE RS R R R R EEEE R RN R EEERE R RN
C5BB: 43 *

C5BB: 44 * This is who we are 9 letters

C5BB: 45 *

CSBB: 46 (A S SR R R X EE R R R R R R E R R ERE R ERE FE RN R R RN
C5BB:C1 F@ F@ EC 47 apple2c asc ‘Apple //c’

0504: 49 (A S AR R R R R R EE R EE SRR E R E R RN RN R E R R
C5C4: 50 *

CSC4: 51 * SHOWINST - Disassemble an instruction and adjust the PC
C5C+4: 52 *

0504: 53 AR AR RS R R E R R R R ER R E X R E SR EE R EE R R R Y RN RN
C5C4: CsC4 54 showinst equ *
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18 MISC

C5C4
C5CA

ChCF:
CECF:
CGCF:
CSCF:
CSCF:
CSCF:
CSCF:
:B@
ch5D2:
C5D4:
C5D6:
C5D8:
C5DA:
C5DC:
C5DD:
CS5DE:
:C9
CBE2:
C5E4:
ChE7:
C5EA:
C5EB:
C5EC:
C5ED:
:4C
C5F1:

CS5F5:

C5FS:

CSDe

CSER

CSEE

120
C5C7:
185
C5CC:
C5CE:

29

84
=1’}

5A

Apd
Cc4
D@
A4
Fo
DA
48
29

BP
20
20
68
Fa
74
68

Do F8
53 F9
3A
3B

C5CF

1C CSEE
c4
39
g4 cs5DbC
38
12 CSEE

7F

82

86 CSEA
3B C4

6B C4

9D C7
ged4d

#eoB

Mouse firmware 31-MAY-85 PAGE 28

55
56
57
58
59

61
62
63
64
65
66
67
68
69
78
71
72
73
74
75
76
77
78
79
8p
81
82
83
84
85
86
38

jsr instdsp
jsr pcadj

sta pcl
siy pch
rts

I EAEER R REEEZAEEREERERZRE RS R REE R EREREER R XS N
*

* XMBASIC - Basic call to the mouse

*

(SR E RS RE RS AR SRS R R R R RRE RS RS REREES,]

xmbasic equ *
phy
bes gobasicin s Input?
ldy #<mbasic sInput from $C466°7
cpy kswh
bne xmbout
ldy kswl
beq gobasicin
xmbout phx ;Save X too
pha
and #$7F ;We don’t care about high bit
cmp #2
bge mbbad ;O0nly 8,1 valid
jsr xsetmou
jar xmhome
mbbad pla
pix
ply
rts
gobasicin jmp swbasicin 360 to input routine
ds $CS5F5-*,90 sMore disk stuff
include boot s;Disk Il boot g@$Ce88
ds $CoB0-*,9 ;Disk Il in slot &
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11 BOOT

Cold:
ceng:
cedo:
Ceo0:
Cccag:
cepo:
tA2
cepz:
Co84:
Ceo6:
Cc@8:
tAA

ceae

C60A

C6PhB:
C68D:
:5A
:BD

CelF
ce1e

C613:
C616:
C617:
CB1A:
€61D:
Ce1F:
cezz:
C623:
C625:
C626:
c628:
C629:
tA9

ceac

CB2E:
: 88

C631

ce32:
185

ce34

C636:
c638:
CB63A:
C63D:
C63F:
C640:
128

C641

ce42:
C644:
C646:
c648:
C64B:
C64D:
:D@

C64F

C651:
C654:
C656:
: 88

Cces7

Ces8:
H]

C65A

CB5C:
Ce5E:
C65E:
C65E:
C65E:

AD
64
64
A9

86
85

BD
7A
B9
BD
AB
BD
98
29
BA
a5
AA
BD

2p
18

85
85
28
64
18
88

AB
0123
Do
BD
AS
c9
4C
28
Do

88

20
[ X']
83
3C
68

2B
4F

8E
8C

EA
89
58
89

23
2B

81
56
A8

EB
26
3D
41
8E
93

2B
93
gE
88
81
ce
R4
89

84
ES
DF

cé
ce

co
cé

ce

co
FC
Ce1F

cs

€656
ce
C5F5
gpe2
C65E

Cc641
Ce3D

59
60
61

Il boot code

(R R R R R X R 2R R 2 R R R R R R TR R R R R

*

31-MAY-85

* Disk Il boot stuff

* jumps to slot
*

AR AR R AR SRS S EEEREEE R R E SRR SRS NN RN NN

LDX
LDY
STZ
STZ
LDA
TAX
DRV2ENT STX
STA
PHY
LDA
LDA
PLY
LDA
LDA
LDY
SEEKZERD LDA
TYA
AND
ASL
ORA
TAX
LDA
LDA
JSR
DEY
BPL
STA
STA
STA
JSR
EXTENT1 STZ
RDADR cLC
PHP
RETRY 1 PLP
RDDHDR LDX
DEC
BNE
FUGIT LDA
LDA
CMP
BNE
JMP
ds
RDHD® PHP
RETRY DEY
BNE
BEQ
EXTENT BRA

L B R SR S R

S if boot fails

#$20
$$89
$83
$3C
#3600

SL0T2
BOOTDEV

PAGE 29

;Y=1 IF DRIVE 2 BOOT, ELSE Y=9

$CO8E , X
$CO8C, X

$CPEA,Y ;SELECT DRIVE 1 OR 2

$C8893,X
#$50
$C880,X

#$083
A
sLOTZ2

$CO81,X
#$56
WAIT

SEEKZERO
$26

$3D

$41
MAKTBL
$03

SLOTZ2 sRESTORE X TO $68
$83 ;UPDATE RETRY COUNT

RDHD® s BRANCH IF NOT OUT OF RETRIES
$C#88,X s SHUT OFF DISK AND QUIT!
LGoc1 sAuto boot from slot6?

#$C6
BOOTFAIL

$C5P8 sMaybe slot & will talk to us

$C656-%,0

RDHD1
RETRY1

;Keep alignment

EXTENT1 ;Blows up if this is moved too

LR IR S 2 2 R R D I T

* The following code is sacred in it’s

* present form.

To change it would

* cause volcanos to errupt, the ground

Appendix
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11 BOOT

CB5E:

C65E:

:BD
C661:
C663:
C665:
Ce67:
CB6A:
C66C:
CB6E:
tEA
:BD

C65E

ce78
C671

C674:
C676:
C678:
ce7a:
C67B:
Ce7D:
:Fe
: D@
C683:
ce85:
C687:
C68A:
1 2A

Ce7F
ce81

ces8cC

C68D:
CG8F:
c692:
C694:
C696:
C697:
€699:
C69A:
c69cC:
C69E:
:C5
CE6A2:
C6A4:
AP
CBA8:
CBAA:
CE6AD:
CBAF:
C6B2:
: 88
C6B5:
C6B8:
184

CcAD

CBA6

C6B4

CeBA

CeBC:
CeBF:
CBC1:
C6C4:
C6C6:
C6eC8:
C6CY:
C6CB:
C6CE:
:59

cene

19
49
D@
BD
e
Cc9
De

10
c9
Fe
28
a8
49

Ag
85
BD
19

85
BD
19
25
88
D@
28
C§s
D@
AS

Do
B

84
BC
10
&9
A4

99
D@

BC
10
59
A4
21
c8
Do
BC
19

8C
FB
DS
Fe
8C
FB
AA
F3

8C
FB
96
9

c2
AD
25
BC
83
49
8C
FB

3C
8C
FB
3C

EC

3D
A1
40
41
9B
ac
56
3C
8C
FB
D6
3C

1}
EE
3C
8C
FB
b6
3C
26

EF
8C
FB
D6

ce
Ce5E

ces7
ce67
C663

ce
C671

ce83
C83F
C6A6
C63F

ce
ces87

ce
Ce8F

C685

C63F

CEe3F
ce42

ce
CB6AA
B2

63
C6A8
ce

C6BC
g2

CeBA

ceCB
B2

Disk

62
63
64
65
66
67
68
69
78
71
72
73
74
75
76
77
78
79
ap
81
82
83
84
85
86
87
88
89
98
91
92
93
94
95
96
97
98
99
188
101
182
183
104
185
106
187
108
109
118
11
112
113
114
118
116
117
118
119

Il boot code

* to shake,

* K % K

RDHD1
ISMRK1

RDHD2

RDHD3

RDSECT
RDSEC1
RDSEC?2

RDSEC3

BADRD1
RDATA

RDAT®
RDAT1

RDAT2
RDAT3

RDAT4

31-MAY-85
and ProD0OS not to boot! *
* * * * * * * * * * x * ¥ * * *
LDA $C88C, X
BPL RDHD1
EQR #$D5
BNE RETRY
LDA $CB8C, X
BPL RDHD2
CMP L4 1.1
BNE ISMRK 1
NOP
LDA $€08C, X
BPL RDHD3
cMP #$36
BEQ RDSECT
PLP
BCC RDADR
EOR #$AD
BEQ RDATA
BNE RDADR
LDY #3903
STA $40
LDA $C@8C, X
BPL RDSEC2
ROL A
STA BOOTTMP
LDA $CO8C, X
BPL RDSEC3
AND BOOQTTMP
DEY
BNE RDSEC1
PLP
CMP $3D
BNE RDADR
LDA $440
CMP $41
BNE RDADR
BCS RDDHDR
LDY #$56
STY BOOTTMP
LDY $CO8C, X
BPL RDAT 1
EOR DNIBL-$80,Y
LDY BOOTTMP
DEY
STA NBUF1,Y
BNE RDATO
STY BOGTTMP
LDY $CH8C, X
BPL RDAT3
EOR DNIBL-$88,Y
LDY BOOTTMP
STA ($26),Y
INY
BNE RDAT2
LDY $CO8C, X
BPL RDAT4
EOR DNIBL-$80,Y

PAGE 38



11 BOOT Disk Il boot code 31-MAY-85 PAGE 31

ceD3:D# CD C6A2 128 BADREAD BNE BADRD1

CeD5:A0 B0 121 LDY #5080

CeD7:A2 56 122 DENIBL LDX #$56

CceD9:CA 123 DENIB1 DEX

C6DA:38 FB ceD7 124 BMI DENIBL

CeDC:B1 26 125 LDA ($26),Y

CeDE:S5E g¢ 83 126 LSR NBUF 1, X

CeE1:2A 127 ROL A

C6E2:5E #p 83 128 LSR NBUF 1, X

CEES:2A 129 ROL A

C6E6:91 26 138 STA ($26),Y

CeE8:C8 131 INY

C6E9:DB EE Ce6D8 132 BNE DENIB1

CB6EB: 133 *O0% F % % O 4 R X O X £ X X X X
C6EB: 134 * Code beyond this point is mnot *
CGEB: 135 * sacred... It may be perverted *
C6EB: 136 * in any manner by any pervert. *
CSEB: 137 * % X X F X K O O F X E X £ ¥ * ¥
CEEB:E6 27 138 INC $27

C6ED:E6 3D 139 INC $3D

CEEF:A5 3D 140 LDA $3D

CeF1:CD 08 68 141 cmp $88080

CEF4:A6 4F 142 - LDX BOOTDEV

C6F6:96 DB CeDp3 143 BCC BADREAD

CeFB8:4C 81 88 144 JMP $8801

CEFB: 8985 145 DS $C7006-*,0 ;last byte must be @
c788: 39 include switcher sBank switcher @ $C788

84 Appendix A Firmware Listing




12 SWITCHER Disk Il boot code 31-MAY-85 PAGE 32

C780: 08880 2 ds $C786-*,0

078”: 3 LA AR R SRR S R EE EE R R R R E R R R R R YRR

c780: 4 *

c786: 5 * Code for switching between banks

c788: 6 * This code appears in both banks of the rom

c780: 7 %

C780: 8 LS A SR E R EEEEEEE RS RS R R R R R Y Y  EE R

c788:8D 28 C# 9 swrti sta rombank sRTI to the other bank
C783:448 18 rti

C784:8D 28 C# 11 swrits sta rombank sRTS to the other bank
c787:680 12 swrisop rts

c788:8D 28 C@ 13 swreset sta rombank ;Reset routine

C78B:4C 62 FA 14 jmp reset

C78E:8D 28 C# 15 sta rombank sInterrupt routine
C791:2C 87 C7 16 bit swrisop ;Set V = 1 for other bank
C794:4C @4 C8 17 jmp irgent

C797:8D 28 C# 18 swpecnv sta rombank iProtocol converter
C79A:4C F1 C7 19 jmp swsthk3 ;Jump to sethooks from other side
C79D:8D 28 C#@ 28 swbasicin sta rombank sMouse BASIC routines
C7AB:4C F6 C7 21 imp swzzqt3 ;Jump to zzquit from other side
C7A3:8D 28 C# 22 swsttm sta rombank ;Set terminal mode
C7A6:4C F1 C7 23 jmp swstim3

C7A9:8D 28 C@ 24 swemd sta rombank ;Serial port command processor
C7AC:4C 96 C8 25 imp swemd3

C7AF:8D 28 C#@ 26 swaux sta rombank sMoveaux

C7B2:4C 4E C3 27 jmp moveaux

C7B5:8D 28 C# 28 swxfer sta rombank

C7B8:4C 97 C3 29 jmp xfer

C7BB:8D 28 C#@ 38 swmint sta rombank ;Mouse interrupt handler
C7BE:4C @6 C1 31 jmp mouseint

C7C1:8D 28 C# 32 banger sta rombank

C7C4:4C A9 D4 33 jmp diags

€7C7:8D 28 C#p 34 swatalk sta rombank ;Jump to appletalk
S7CA:4C 88 CS 35 jmp atalk

C7CD:8D 28 C#@ 36 swser3 sta rombank sJump to serout3

C7D@:4C 4F C2 37 jmp serout3

C7D3:8D 28 C@ 38 swgetst sta rombank ;Jump to getstat

C7D6:4C AC C2 39 jmp getstat

C7D9:8D 28 C#@ 49 swread sta rombank sJump to xrdser

C7DC:4C C3 C2 41 jmp xrdser

C7DF:8D 28 C# 42 swgetb sta rombank ijJump to getbuf

C7E2:4C F7 C2 43 jmp getbuf

C7E5:8D 28 C#@ 44 swzznm s5ta rombank

C7E8:4C EB D4 45 jmp zznm

C7EB:8D 28 C# 46 swxfgo sta rombank ;Jump to users xfer dest
C7EE:6C ED #3 47 jmp ($3ED)

C7F1:28 23 CE 48 swsthk3 jsr sethooks

C7F4:88 BE c784 49 bra swris

C7F6:28 4D CE 50 swzzqt3 jar zzquit

C7F9:88 89 c784 51 bra swrts

C7FB: Y] g2 ds $C7FF-*,0

C7FF :08 53 dfb [} ;Appletalk version number

cage: 49 include irgbuf sInterrupt stuff @$C888
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13 IRGBUF

ceee:
cepo:
c8pd:
c8gd:
c8o6:
cBag:
c800:
cseo:
c8ep:
c8ep:
cepd:
c8ad:
ceoo:
csod:
csep:
cope:
ceep:
c8pep:
ceea:
c8ed:
c8pfd:
c8ad:
:4C 9E C1
c883:
c863:
c884:

cepe

c8p4

C885:
C886:
c887:
168

csps

c899:
C8BA:
C8@B:
€80C:
$AC

C8eF

cg12:
c813:
C815:
c817:
c81A:
C81D:
C81F:
:8D
:A9

c821
c824

C826:
c828:
C82A:
Cc82D:
:8D

C82F

c832:
:2C

C834

C837:
€839:
€83C:
C83E:
148
128

c849
C841

B8

148

DA
BA
68

68
9A
5A
AE

D8
29
c9
AD
2D
29
Fe

58
29
2¢
18

89

18
8D
B9
BP

66
67

19
10
18
1C
8p
85
54
40
82
81
13
B85
g2
28
14
85
4
19
28

BB

c863

Cc884

ch
ce

co
ca

c826
ce

c82A
ce
C834
ce
cé
C83E
cé
c848

c7

Serial & Keyboard buffering 31-MAY-85 PAGE 33

b A o e w3 o o
CXONNDUBWN 20O ION D W

[AVIS VI ]
W - =

N
0

26
27
28

29
38
31
32
33
34
35
36
37
38
39
48
41
42
43
44
45
46
47
48
49
5@
51
52
53
54
55
56
57
58
59
Y’

22 R R R R R X S R R R R R R R R R R A R R R S R A R R X R R R S

NEWIR@ - The main Conly) IRQ handling routines
IRQENT - Entry point from alternate rom bank

*
*
*
*
*
* This routine saves the memory state of the machine,
* checks for an internal interrupt, and then calls the user’s
* interrupt handler at $3FE.
* The memory state is encoded as follows:
* D7 = 1 if Alernate zero page / stack
* De 1 if 88 store and page 2
* DS 1 if Read aux

* D4 1 if Write Aux

* D3 1 if L.C. enabled

* D2 1 if L.C. and $D#BP bank 1

* 1 if L.C. and $DBOP bank 2

* 1 if Alternate rom bank

*
*
*
*

D1
De

New changes in the interrupt handler are marked with a +

LB AR RS RS RE S RESEE SRR REREEREEEERERREERERERSEX]

jmp plinit ;Pascal 1.8 Initialization
NEWIRQ EQU * 3+
CLV 3+ V=8 for main bank
IRQENT EQU * 3+ Entry point from other bank assumes
=1
PHA 7+ Save A on stack, not $45
PHX 1+ X too
TSX ;+ Save stack pointer
PLA 3+ Skip past X
PLA 1+ And A
PLA 3+ Here is the status Oh boy!
TXS 3+ Fix the stack pointer
PHY ;Save Y too
LDX MOUX1 ;6et mouse info
LDY MOUY1 sAs soon as we can
CLD i+ No decimal mode please
AND #$19 3+ Test break bit
CMP #$189 3+ €=1 if break. V unchanged
LDA RD8ACOL ;TEST FOR 8@-STORE WITH
AND RDPAGE2 ; PAGE 2 TEXT.
AND #$80 ;7 MAKE 1T ZERGC OR $88
BEQ IRG2
STA TXTPAGE1
LDA #$40 $sSET PAGE 2 RESET BIT.
IRG2 BVC 1RG21 i+ Which Rombank?
ORA #01 s+ Mark other bank
IRG21 BIT RDRAMRD
BPL IRQ3 sBRANCH IF MAIN RAM READ
STA RDMAINRAM sELSE, SWITCH IT IN
aRA #$20 3 AND RECORD THE EVENT!
IRQG3 BIT RDRAMUWRT ;DO THE SAME FOR RAM WRITE.
BPL 1RG4
STA WRMAINRAM
ORA ¥$19
1RG4 BCS IRGS sBranch if break
PHA ;Save machine states so far...
JSR SWMINT 3+ Go Test Mouse & ACIA
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13 IRQBUF

844
C846

c847;:
c848:
C84B:
C84D:
€84D:
c858:
C854:
c852:
C854:
C857:
C859:
C858B:
C85E:
C861:
c863:
C864:
€867:
c86A:
C86B:
C86E:
: B

c878

cg872:
c873:
€875:
C876:
c878:
tA9

c879

C87B:
:6C

c87¢C

,87F:
C87F:
C87F:
C87F:
C87F:
C87F:
C87F:
C87F:
C87F:
C87F:
168

c882

c883:
: 8D

Cc885

c888:
C88B:
AP

Cc88C

C88E:
:BE

c89ep

c893:
C896:
c897:
€899:
: Do

C89A

c89cC:
C89D:

:98
168

18
2C
8e

4C

18
89
2C
18
49
8D
2C
19
BA
8E
AE
94
8D
#9

48
A9
48
A9
48

48

AD
19

AE
SA

18

FE
88
38
A

A
gA

3C

12
83

A8

ac
29
11
g2
86
81
16
2D

21
']

28
89
35
c8
7F
04

FE

81

87
99
81

26
06
86
00
83

F2

c882

ce
C858
oeee

c1
c8548
C85E

ce
C8SB

ce
ce
c878

g1
61

ce

C8A7

g3

ce
c88C

co
81

c896
CF
ce
c89cC

C88E

61
62
63
64
65
66
67
68
69
78
71
72
73
74
75
76
77
78
79
3]
81
82
83
84
85
86
87
88
89
98
91

93

94

95

96

97

a8

99
168
181
182
163
104
185
186
187
188
1689
118
111
112
113
114
118
116
117
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Serial & Keyboard buffering 31-MAY-85 PAGE 34
BCC IRGL.COK 3+ Branch if it was. LC unchanged!
PLA ;Restore states recorded so far
CcLC ;Reset break/interrupt handler
1RG5 BIT RDLCRAM sDETERMINE IF LANGUAGE CARD ACTIVE
bra passkip1 ;Skip around pascal 1.8 stuff
ds $C84D-*, 400
jmp piread
passkip! equ *
BPL IRQ7
aRrA #3$C 3SET TWO BITS SO RESTORED
BIT RDLCBNK2 ;3 LANGUAGE CARD IS WRITE ENABLED
BPL I1RG6 ;BRANCH IF NOT PAGE 2 OF $D@@g
EOR #$6 ;ENABLE READ FOR PAGE 2 ON EXIT
IRG6 STA ROMIN
IRQ7 BIT RDALTZP 3LAST.. . AND VERY IMPORTANT!
BPL IRQA8 ;7 UNLESS IT IS NOT ENABLED
TSX i SAVE CURRENT STACK POINTER
STX $181 sAT BOTTOM OF STACK
LDX $108 1GET MAIN STACK POINTER
TXS
STA SETSTDZP
ORA #$80
IR@8 BCS GOBREAK
PHA
LDA #¢IRQDONE
PHA
LDA #> IRGDONE ;SAVE RETURN IRQ ADDR
PHA
LDA #4 ; SO WHEN INTERRUPT DOES RTI
PHA ;3 IT RETURNS TO IRQDONE.
JMP ($3FE) ;PROCESS EXTERNAL INTERRUPT
* The user’s RTI returns here
* BEWARE
* The rom must be reenabled with a LDA romin
* This way if the LC was write protected, it still is
* if it was write enabled, it still is
* if it was being write enabled ( 2 ldas), it still will be
* The restore loop uses an INC because some of the switches are read
* and some are write. It must be an INC abs,x since both the 6582 and
* the 65CP2 do two reads before the write (for different reasons).
IRADONE LDA ROMIN i+ Did some clown bank out the rom?
IRQLCOK PLA ;Recover machine state
BPL IRQDN1 ;Branch if main zp was active
STA SETALTZP
LDX $101 ;Restore alternate stack pointer
TXS
IRGDNA1 LDY ¥$06 3+ Y = index into table of switches
IRADN2 BPL IRAGDN3 3+ Branch if no change
LDX IRQTBLE,Y 5+ Get soft switch address
INC $CO80, X s+ Hit the switch. No page cross!ti
IRQDN3 DEY
BM1I IRQDN4 3+ Branch if all done
ASL A ;6et next bit to check
BNE IRGDN2 s+ Fall through if all done
IRGDN4 ASL A 3+ C = 1 if other rom bank
ASL A g+




13 IRGBUF

C89E:7A
C89F:Fa
C8AP:68
CBA1:BO
C8A3:48
C8A4:4C

C8A7:

C8A7:

C8A7:

C8A7:

C8A7:

C8A7:

C8A7:

C8A7:

C8A7:

C8A7:

C8A7:38
C8A9:89
C8AB:F @
C8AD:29
C8AF:48
C8B0 :BA
C8B1:68
C8B2:68
C8B3:68
C8B4:68
C8B5:68
C8B6:68
C8B7:7A
C8B8:CH
C8BA:98
C8BC:E9
C8BE :B#
cg8cp:88
C8C1:5A
cg8c2:48
€8C3:9A
Cc8C4:4C
C8C7:9A
c8cC8:68
€8C3:4C

84

81

88 C7

20
29
1C
FE

C1
2B

81

7F C8

47 FA

C8A4

C8A7
c8C9

c8C9

Cc8C7

Cc8C1

Serial & Keyboard buffering 31-MAY-85 PAGE 35

118
119
128
121
122
123

125
126
127
128
129
138
131
132
133
134
135
136
137
138
139
148
141
142
143
144
145
146
147
148
149
158
151
152
183
154
155
156
157
168
159

PLY
PLX sRESTORE ALL REGISTERS
PLA
BCS IRQGDNS 3+ Which rom bank?
RTI ;D0 THE REAL RTI!
IRGDNS JMP SWRTI 3+ Go back to the other bank

I R R R S R R R R

*
* GOBREAK- If a braek instruction has occurred, we check

* if the BRK happened in the alternate rom bank. If it has,

* some fool may have hii the rom switch by accident and the PC is
* decremented by two, the main rom is switched in and we resume

*

where we think he wanted to geo
*

L R R R R R R R R R R R R

GOBREAK EQu *

BMI GBBRK ;Give up if alt zp

BIT #9 ;From alt rom and no lang card?

BEQ GBBRK sIf not then break

AND #$FE sForce main rom

PHA ;Save state

TSX ;Save stack pointer

PLA ;Skip State

PLA ;Skip ¥

PLA ;Skip X

PLA ;Skip A

PLA ;Skip P

PLA ;> address

PLY ;¢ address

CPY #$C1 ;In the ROM?

BCC GBNOTROM sBranch if not

SBC #2 yPC = PC - 2

BCS GBNOC

DEY ;Borrow from high byte
GBNOC PHY sPush new address

PHA

TXS ;Fix stack pointer

JMP IRQDONE
GBNOTROM  TXS ;Fix stack pointer

PLA 1Get state back
GBBRK JMP NEWBRK 360 do the break

Appendix A Finmware Listing
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13 IRGBUF

c8cCcC:
c8cce:
C8CC:
c8CC:
c8scce:
c8CC:
c8cce:
c8cce:
C8CC:

c8cce:
C8CF:
18D

C8D1

C8D4:

C8DS:
c8D8:
C8DA:
c8DC:
C8DD:
128

C8DF

C8e2:
CBE3:
C8ES:

CBE6:

C8E9:
C8EB:
C8EC:
C8ED:
CBEE:
:CD
C8F4:
C8F6:
C8F7:
C8F8:
C8F9:
C8F9:
C8FA:
C8FB:
C8FE:
C8FF:

C8F 1

cepp:
Coo6:
Cope:
Cong:
Co96:
C9o06:
Cong:
C906:
tAD

coop

€983:
C985S:
Cco87:
C9BA:

AD
10

69

29
18
98
5A
Ag

74
29
68

2C

18
38
68
48
AD

Fo
68
28
6P

68
28
2c
18
69

c9
Fé
AD
4C

g
04
18

E6
FA
Fé

88
DF

1}

FA

FF
FF
03

[X']

FC
01
153
7@
21

ce
C8D5
co

c8
C8D4
c8cCC

c7

g5

C8FB

13}
95
C8F9

ce

coes
087

c9eD
ca
FB

Keyboard buffering

162
163
164
165
166
167
168
169
178

172
173
174
175

177
178
179
188
181
182
183
184
185

187

188
189
199
191
182
193
194
195
196
197
198
199
208
281
282
283

285
286
207
288
209
2189
211
212
213
214
215
216
217

31-MAY-85 PAGE

* The following routine is for reading key-

* board from buffers or directly.

* Type-ahead buffering only occurs for non auto-

* repeat keypresses. When a key is pressed for

* auto-repeat the buffer is first emptied, then the

* repeated characters are returned.

* The minus flag is used to indicate if a keystroke
* is being returned.

*

XRKBD 1 L.DA KBD ijtest keyboard directly

XNOKEY RTS

XRDKBD JSR XBITKBD

XBITKBD BIT TYPHED

BPL XRDKBD
STA KBDSTRB

sloop if buffered since
;Clear keyboard strote.

BPL XNOKEY
BCC XRKBD1
PHY ;Save Y
LDY #$80

;Branch if not.

JSR SWGETB ;Get data from buffer
PLY

ORA #0 ;Set minus flag

RTS

instructions

36

test.

iMinus flag indicates valid character
iis keyboard input ready?
;Branch if direct KBD input.

;Y=$80 for keyboard buffer

;This routine replaces “BIT KBD"

BPL XBKB2 ; 50 as to function with type-ahead.
SEC ;anticipate data in buffer is ready
PHP jsave carry and minus flags
PHA jpreserve accumulator
LDA TRKEY
CMP TWKEY ;jis there data to be read?
BEG XBKB1 ;branch if type-ahead buffer empty
PLA
PLP
RTS ;Carry and minus flag already set.
*
XBKB1 PLA
PLP ijrestore ACC and Status
XBKB2 BIT KBD ;test KBD Directly
CLC sindicate direct test
RTS

(AR A SRR R R EE R E R EE X R R E R E R R R}

*
*
*
*

PADDLE patch
This routine returns the mouse position instead of
the paddle if the mouse is on

LA AL AR RS R R EEEEEEEERE R EERE N NEREEIRETI

mpaddle equ *

lda moumode 3Is the mouse active?

cmp #81 ;0nly transparent mode
beq pdon

lda vblclr ;Fire the strobe

jmp $FB21

Appendix A: Firmware Listing
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13 IRQBUF Keyboard buffering 31-MAY-85 PAGE 37

Co98D: C99D 218 pdon equ *

C9AD:EP 21 219 cpx #1 ;C=1 if X=1
Co0F:6A 220 ror A ;A=80 or 8
C916:A8 221 tay

C311:B9 7C #5 222 lda mouxh,y ;Get high byte
C314:Fp 82 €918 223 beq pdok

C916:A9 FF 224 lda #$FF

€918:19 7C 84 225 pdok ora mouxl,y

C91B:A8 226 tay

Cg81C:69 227 rts

C91D: 41 include mini ;Mini assembler & step routines

90 Appendix A: Flrnware Listing



14 MINI

>91D:
C91D:
C91D:
C91D:
C91D:
C91D:
C91D:
C91D:
: 84
c922:
C925:
cg27:
C92A:
C82D:
C92F:
c932:
C934:
C936:
€938:
C93A:
C93B:
€93C:
:ES
:D@

929

C93E
C948

C942:
€945
C947:
C949:
C94A:
c94cC:
C94E:
186
:CA

C34rF
€951

1952
~954:

C955:
C955:
C9585:
C955:
:E9

C955

C957:
c958:
tA4
C95¢C:
:D@

C95A

C95E

C968:
:CA
coe2:
C963:
:ES

Co61

C9364

C966:
C968:
C96A:
C968:
cgecC:

20

DD
D9
29
DD
Fé
BD
Fg
c9
Fe
A4
18
88
26

29
AL
Fo
E8
86
A2
88

i’}
60

4A
D@

AB
88

8A
18

85
18
c8
a8
ES

3B
34
BA
13
3B
B4
8D
B4
87
A4
83
34

44
83
#D
A7
g1

35
83

3D

c9

81
14
3F

3E
g1

3A
B1

3B

CA

C93A
CA
F9
c33C
C93B

C93B

co4F
FF

Cc94nA

C91D

C96E

C961

C96B

65C82 Mini

OONDUTH W

18
11

13
14
15
16
17
18
19
29
21
22
23
24
25
26
27
28
29
38
31
32
33
34
35
36
37

39
48
41
42
43
44
45
46
47
48
49
58
51
52
53
54
58
56
57
58

assembler

31-MAY-85 PAGE 38

(AR AL AR EEE RS E R E R XN Y E R R RN R RN R R R R Gy

*

*
*
*

Got mnemonic,

Apple //c Mini Assembler

check address mode

HUREEREEER SRR F R R E SRR RERERRE R RN R RRENN

AMOD 1

AMOD2
AMOD4
AMOD3

AMODS

AMODE

*
*
*
*

REL
REL1

REL2

J8R NNBL
STY YSAV
cmpP CHAR1, X
BNE AMOD2
JER NNBL
cMpP CHAR2, X
BEQ AMOD3
LDA CHAR2, X
BEQ AMOD4
CMP #$A4
BEQ AMOD4
LDY YSAV
cLeC

DEY

ROL ASL

CPX #$03
BNE AMOD6
JSR GETNUM
LDA A2H

BEQ AMODS
INX

STX YSAV1
LDX #$03
DEY

STX ATH

DEX

BPL AM(OD1
RTS

SBC #$81
LSR A
BNE GOERR
LDY A2H
LDX A2l
BNE REL 1
DEY

DEX

TXA

CLC

SBC PCL
STA AZL
BPL REL2
INY

TYA

SBC PCH

sget next non-blank
ysave Y

sjget next non-blank

;done yet?
sif "$" then done

srestore Y

;shift bit into format

;get high byte of address
a4

Calculate offset byte for relative addresses

scalc relative address

;bad branch

spoint to offset
jdisplacement - 1

ssubtract current PCL
jand save as displacement
;check page

iget page
;check page

Appendix A Firmware Listing




14 MINI

C96E:
c978:
C978:
Ca78:
tA4
cg72:
ca75:
c977:
c978:
C97A:
C97A:
C97A:
128
Cc97D:
120
€983:
€983:
Cc986:
c986:
c988:
c98A:
c98D:
C98F:
Co8F:
C98F :
C98F:
C98F :
120

c978

ca7A

cose

cog1

C994.:
C995:
c998:
C99A:
c99cC:

C99F

C9AD:
:D@
tAS
C9B3:
C9B5:
C9B7:
C9B9:
C9BB:
C9BD:
C9BF :
:E6
c9c3:
C9Cs:
cac7:
C9aC7:
C9cC7:
€9C7:
C9C7:
C9cC9:

C9AF
C9B1

c9ac1

Do

B9
91
88
18

28

29

A9
85
28
88

A5

AA
BD
Ccs
D@
BD

: 88
C9A1:
C3AA:
C9AD:

4C

(021

A4
ce
Fe
CcS
Fe
Ce
Do

]
Fe

A4
98

57

2F
3D
3A

F8

48
1A
1A

c4

A1
33
67
49

3D
8k

(17}
42
21
co

gcC

B4

43
8C
44
2E
9D
ac
2E
B3
3D
CE
44
35
c8

34

cs8c7

ce72

F8
FaA

C9BD
F9

C9AD
gee9

C1
C8AD

C9BD

C955

Co78

C98F

C98F

65CP#2 Mini assembler 31-MAY -85 PAGE 39

59
68
61
62
63
64
65
66
67
68
69
78
71
72
73
74
75
76
77
78
79
88
81
82
83
84
85
86
87
88
89
1
91

23
94
95
96

28

29
108
181
162
103
184
185
106
197
188
189
118
111
112
113
114
118
116

GOERR
*

BNE MINIERR ;jdisplay error

* Move instruction to memory

*

MOVINST
MOV

#

* Display
*

DISLIN

GETINST1

*

* Compare
* the one
#*

GETOP

plskip

NXTOP

*

LDY LENGTH ;get instruction length

LDA ATH,Y ;get a byte
STA (PCLY,Y sand move it
DEY

BPL MOV

instruction

JSR PRBLNK ;print blanks to make ProDOS work

JSR UP ymove up 2 lines

JSR upP

EQU *

JSR SHOWINST ;Display line & get next instruction
EQU * ;Get the next instruction

LDA #$A1 31 for prompt

STA PROMPT

JSR GETLNZ ;Get a line

BRA DOINST 3Go do the instruction

disassembly of all known opcodes with
typed in until a match is found

LDA A1H ;getl opcode

JSR INSDS2 sdetermine mnemonic index

TAX X = index

LDA MNEMR, X sget right balf of index

CMP AdL ;does it match entry?

BNE NXTOP ;=>try next opcode

LDA MNEML , X ;jget left half of index

bra plskip 1Skip past pascal stuff

ds $COAA-*,0 jHello I'm the pascal 1.8 entry point
jmp plwrite ;Just getting in the way

equ *

CMP A4H ;does it match entry?

BNE NXTOP ;=»no, try next opcode

LDA AS5L ;found opcode, check address mode

LDY FORMAT ;get addr. mode format for that opcode
CcPY #$9D sis it relative?

BEQ REL ;=>yes, calc relalive address

CMP FORMAT
BEG MOVINST

sdoes mode match?
;=dyes, move instruction io memory

DEC A1H ;jelse try nexi opcode
BNE GETOP ;=>go try it

INC ASL jelse try next format
DEC YSAV1

BEG GETOP ;=>go try next format

* Point to the error with a caret, beep, and fall
* into the mini-assembler.
*

MINIERR
ERR2

LDY YSAV ;get position
TYA

Appendix A: Firmware Listing




14 MINI 65C82 Mini assembler 31-MAY-85 PAGE 49

CICA:AA 117 TAX

CaCB: CSCB 118 ERR3 EQu *

CSCB:28 4A F9 119 JSR PRBL2

C9CE: A9 DE 128 LDA #$DE ;" to point to error
Co9D@:286 ED FD 121 JSR couT

C9D3:28 3A FF 122 JSR BELL ;Beep cause we’re mad
C9D6:88 AL Cc986 123 BRA GETINST1 ;try again

C9aD8: 124 *

caD8: 125 * Read a line of input. If prefaced with " ", decode
Cc9D8: 126 * mnemonic. If "$" do monitor command. Otherwise parse
Cc39D8: 127 * hex address before decoding mnemonic.

caDs: 128 *

coD8:28 C7 FF 129 DOINST JSR ZMODE sclear mode

CODB:AD 68 82 138 LDA $208 ;get first char in line
C8DE:C9 AP 131 CMP #$A0 sif blank,

COEB:F8 12 C9F4 132 BEQ DOLIN ;=>go attempt disassembly
C9E2:C9 8D 133 CMP #$8D 1is it return?

CO9E4:DP 81 C9E7 134 BNE GETI1 ;=>no, continue

COEG: 68 135 RTS selse return to Monitor
C9E7: 136 *

C9E7:28 A7 FF 137 GETIA1 JSR GETNUM ;parse hexadecimal input
CSEA:C9 93 138 cMP #$93 ylook for "ADDR:"

C9EC: D@ DB C9C9 139 GOERR2 BNE ERR2 sno ":", display error
CI9EE: 8A 149 TXA ;X nonzero if address entered
COEF:F@ D8 CaCc9 141 BEQ ERR2 sno "ADDR™, display error
CIF1: 142 *

C9F1:290 78 FE 143 JSR A1PCLP smove address to PC
C9F4:A9 §3 144 DOLIN L.DA ¥$83 ;get starting opcode
C9F6:85 3D 145 STA ATH sand save

COF8:2¢ 3B CA 146 NXTCH JSR NNBL ;jget next non-blank
CO9FB:8A 147 ASL A svalidate entry

COFC:E9 BE 148 SBC #$BE

C9FE:C9 C2 149 CMP #$C2

CAPB:88 C7 c9ce 150 BCC ERR2 y=>flag bad mnemonic
CAB2: 151 *

CAB2: 152 * Form mnemonic for later comparison

cApB2: 163 +

CAB2:8A 154 ASL A

CAR3:0A 155 ASL f

CAG4:A2 P4 156 L.DX #$64

CAgG:BA 167 NXTMN ASL A

CAB7:26 42 158 ROL A4L

CAB9:26 43 159 ROL AdH

CABB:CA 169 DEX

CA@C:18 F8 CABE 161 BPL NXTMN

CAPE:Co 3D 162 DEC A1TH jdecrement mnemonic count
CA18:F@ F4 cAde 163 BEG NXTMN

CA12:18 E4 C9F8 164 BPL NXTCH

CA14:A2 05 165 LDX #$5 sindex into address mode tables
CA16:20 1D C9 166 JSR AMOD1 sdo this elsewhere
CA19:A5 44 167 LDA ASL sget format

CA1B:8A 168 ASL A

CA1C:BA 169 ASL A

CA1D:85 35 178 ORA YSAV1

CA1F:C9 28 171 CMP #3209

CA21:B0 #6 CA29 172 BCS AMOD7

CA23:A6 35 173 LDX YSAV1 ;get our format

CA25:F0 B2 CA29 174 BEQ AMOD7
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CA27:
CA29:
CA2B:
CA2D:
CA38:
CA32:
CA34:
CA36:
CA38:

CA3B:
CA3B:
CA3B:
CA3B:
CA3B:
CA3B:
CA3B:
CA3E:
:F2
CA42:

CA48

29
85
84
B9
c9
Fe
co
D?
4C

28
c9

=1}

80
44
34
6o
BB
84
8D
B4
8F

g2

c9

cs

CA38

C9EC

CA3B

CA3B

65C@#2 Mini assembler

175
176
177
178
179
188
181
182
183

185
186
187
188
189
198
191
192
193
194

ORA
AMOD7 STA
STY
LDA
CMP
BEQ
CcMP
BNE
AMODS8 JMP

31-MAY-85 PAGE 41

#3890

ASL supdate format

YSAV jupdate position
$82090,Y sget next character
#$BB 3is it a ";m?

AMODS ;=»yes, skip comment
#$8D 3is it carriage return
GOERR2

GETOP ;jget next opcode

LA A SRS EES SR R REEEEEEEEEE RS SR RS RS S RN RN

*

* NNBL - Gets a
*

non blank character for the mini assembler

LRSS RS RS R RE R R EEEE SRR RE SR EEEEREY N

nnbl equ
jsr
cmp
beq
rts

Appendix

*

getup ;G6et next upshifted character
#$AD sBlank?
nnbl

“
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14 MINI

CA43;:
CA43:
CA43:
CA43:
CA43:
CA43:
CA43:
CA46:
CA48:
CA4A:
CA4D:
CA4E:
:2C
CAS3:
CASS:
CAS8:
CAS9:
CALC:
CASD:
168
185

CASH

CASF
ChED

CAB2:
:BD

CAG4

CAB7:
CAG9:
CABA:
CAGC:
CABE:
A4
:1C9

CA78
CA72

CA74:
CA76:
CA78:
CA7A:
CA7C:
CA7E:
H)

cAage

cAg2:
CA84:
CA86:
CA8S:
CA8A:
CA8C:
CASE :
129

CASH

CA92:
CA9S4:
CAS6:
CA98:
CA9A:
CASD:
CA9E:
128

CAAB

CAA3:
CAAG:
CAASB:
CAAA:
CAAC:

2C
19
A2
20
CA
De

30
28
18
29
68
85

A2

95
CA
Do
Al
Fa

Fe
c9
Fe
c9
Fo
c9

€9
Fe
c9
Fe
c9
Dg
A9

49
c9
Fe
B1
99
88
18

4C
A9
A2
80
18

61
g8
87
A8

FA

62 C

51
75

oD
2C

2D
a8
B4
3C

F8
3A
36
2F
29
4A
21
36
4C
4A
6C
47
7¢
SD
48
22
8¢
B2
18
1F
14
p4
82
3A
3C

F8
3F
3c
64
FF
2D

CA43

CAS5@
FC

CA4A

CAAB
FE

CB

CB

CAG4

CAAB

CACH
CAB#
CAC8
CACS
CAE3
CAAC

CA9p

CA9A
29

CA98
(1}

CAD9

65CP2 Mini assembler 31-MAY-85 PAGE 42

196 l'*'l’ili*l}*‘l{'****{i**Q*****Q*{'******“

197 *

198 * Step and trace routines

199 *

206 ﬂ'*ii*’}lii*“*i*ll*l’}*i&*i**'i**I'{*i**lil

201 step equ *

2p2 bit butng iOpen apple = slow step

283 bpl xqnobtd

204 ldx #7 ;Wait about a second

25 xqwait jsr wait

296 dex

207 bne xqwait

298 xqnobt@ bit butn1

289 bmi xbrk ;Closed apple = break

2189 jsr alpec ;1f user specified an address, move it
211 cle

212 jar godsp ;Disassemble one instruction
213 pla sAt (PCL,H)

214 sta rtnl ;Adjust to user stack

218 pla

216 sta rinh ;Save return address

217 ldx ¥$08

218 xqinit lda initbl-1,x ;Init XEQ area

219 sta xqt,x

2280 dex

221 bne xqinit

222 lda Cpecl,x)

223 beq xbrk ;Special if break

224 ldy length

225 cmp #$20

226 beq xjsr ;Do JSR, RTS, JMP, JUMP (), JUMP (,X), RTI
227 cmp #$68

228 beq xrts

229 cmp #$4C

239 beq x jmp

231 cmp #$6C

232 beq xjmpat

233 cmp #$7C

234 beq xjmpatx

235 cmp #$489

236 beq xrti

237 cmp #$80 ;Make bra turn into bpl

238 bne xqntbra

239 lda #$19

249 xqntbra and #$1F

241 eor #$14

242 cmp #4804

243 beq xq2 ;Copy user inst to xeq area
244 xq1 lda (pcl),y ;Change rel branch

245 xq2 sta xqt,y jdisplacement to 4 for jmp to branch
246 dey ;jor jump to nbranch

247 bpl xqt

248 jsr restore iRestore user reg contents
249 imp xqt ;Xeq user op from ram

256 xbrk lda #>mon-1 iPrint registers and go to monitor
251 Idx #<mon-1

252 bra rinjmp2 ;Display regs & go to monitor
253 xrti cle

Appendix Ar Firmware Listing 95



14 MINI

CAAD:

CAAE:
168
:85

CABS
CAB1

CAB3:
CAB4:
CABG:
CABS:
CABB:
CABD:
199

CABE

CACB:
CAC1:
CAC4:
CACS:
CAC6:
CACS8:
CAC9:
CACB:
CACC:
CACD:
CACF:
185

CAD1

CAD3:
CADS:
CAD7:
CAD9:
CADA:
CADB:
CADD:
138
:4C
CAE3:
CAE4:
CAEG:
CAES8:
CAEA:
CAEC:
CAEE:
: 88

CADF
CAESB

CAEF

CAF1:
CAF2:
:B1

CAF4

CAFG:
CAF9:
CAFB:
: 38

CAFC

CAFD:
CAFF:
CBB2:
CBe3:

CBAS:
CB@5:
CB#5:
CB#5:
CB85:
CBO5:

96

68

85

68
85
AS
28
84
18

18
28
SA
48
Ag
18
B1
AA
88
B1
86

B
AB
AS
DA
48
A9
85

18
AS
65
85
9e¢
E6
38

18
AP

28
85
98

BE
20
38
BE

48
3A

3B
2F
56
3B

54

82
3A

34
3B

F3
2D
2C

27
24

8D

3A
46
3A
g2
3B

D8
61
3A

56
3A

BS
4A

B1

F9

FS

CB

F9

FF

CAD1

CACS8

CAEE

CAC9

CAB4

CABB

65C@#2 Mini assembler

254

255
256
257
258
259
268
261
262
263
264
265
266
267
268
269
278
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
3680
361
382
383
384

386
387
3¢e8
309
310
311

pla

sta
xris pla
sta
pla
pcinc?2 sta
pcinec3 lda
jsr
sty
cle
bee
xjar cle
jsr
phy
pha
ldy
xjmp cle
xjmpat lda
tax
dey
lda
stx
newpcl stia
bes
rinjmp ldx
lda
rtnjmp2 phx
pha
lda
sta
sec
imp
xjmpatx cle
lda
adc
sta
bee
inc
X jxnoc sec
bra
branch cle
ldy
lda
jar
sta
tya
sec
bes
nbrnch jsr
sec
becs

31-MAY-85 PAGE 43

;Simulate rti by geting status from
stack

status ;Then doing rts
;Pop PC (not pc ~ 1)!

pecl

pch sUpdate Pc by 1 (Len = @)
length sUpdate pc by length
pcadj3

pch

newpcl

pcadj2
;Push pc onto stack for jsr

#$82

(pcl),y
;Load pc for jmp, C(jmp) simulate

(pecl),y
pch

pel

X jmp
rtnh
rinl

#39 sMove over
ch

godsp

s JMP (LX)
pcl 3Add x ito address
xreg
pecl
X jxnoc
pch

;€ = 1 for indirect jump
xjmpat

sBranch taken
#$01 ;Add len+2 to PC
(pecl),y
pcadj3
pecl

peinc2
save sNormal return from xeq

pcine3 3Go update PC

(AR RS SRS SR RS E R R R EREZRRER S RARERESEEERESE]

*

* This is the table that is moved into zero page

* when stepping
*

and tracing

AR A RS AR RS SRR SRR SRR R RS SRR R R R R R RN E]

Appendix
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CBoS:
CB@6:
1 4C

9:1

CBBA:

CB@D:
CB8D:
CB@D:
CBED:
CB#D:
CB8D:
CB@D:
CBBD:
CBED:
CBaD:
CB@F:
tAS
CB12:
CB13:
CB15:
CB17:
CB19:
CB1B:
CB1D:
: 80
cB22:
CB25:
CB26:
CB28:
CB29:
CB2B:
TBa2C:

CB10

cB2@

EA
EA

4C

AS
48

48
AS
85
A9
85
B8
20

29
68
85
68
85
68

FF
F1

36
37

Fo
36
FD
37
85
D@
03
DA

37

36

CA
cA

FA

cB#D

cBaz2

CB25

65CP2 Mini assembler

312
313
314
315

317
318
319

31-MAY -85 PAGE 44

initbl nop

nop

jmp nbrach

jmp branch
ll’ii*{&GQ{ll’*ii**&Gii*i&*ii{i*{i*{ﬂ**{i*

*
* GODSP - Saves hooks, calls display routine and fixes hooks

328 * C = @ instruction display
321 * €C = 1 register display
322 * used by step and trace
323 *
324 (AR LA SRS RS R R R ER SRR EEEEEEEEEEE RERERE S EET
325 godsp equ *
326 lda cswl
327 pha
328 lda cswh ;Save output hook
329 pha
338 lda #>3cout
331 sta cswl
332 lda #<cout1
333 sta cswh
334 bes godreg sWhich display?
335 jsr instdsp
336 bra goddone
337 godreg jsr rgdsp1
338 goddone pla
339 sta cswh
348 pla
341 sta cswl
342 rts
42 INCLUDE SCROLLING ;More Video stuff @$CB38
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CB2C:

points

cB38:

CB30:

CB38:

CB30@:

CB38:

CB36:

:DA
tA2
CB33:
CB35:
CB35:
CB36:
CB38:
CB3A:
CB3D:
: 8D
198
CB43:
CB44:
CB45:
CB47:
CB48:
CB49:
CB4B:
1 2A
CB4F:
CB51:
CtB52:
CB54:
CBS6:
CB57:
CB5A:
CB5D:
CBSE:
H)
CB62:
:AS
CB66:
CB67:
CB67:
CB6A:
CB6D:
CB6D:
CB6F :
tAS
CB73:
CB75:
CB75:
CcB78:
:DE

CB39
CB31

CB3F
CB42

CB4E

[9:1°7]

CB64

CB71

CB7A

CB7C:
:F 8
1 3A
: 80
CB83:
CB84:
CcB86:

CB7E
CB89
CB81

vQ
48

88

DA
A2
A4
2C
16

4A
A8
AS
4A
B8
99
2c

45
44
78
BB
88
8C
AD
#8
AS

D9
3A

8D
28

AS
85

85

AD
EQ

CcS

1A
o1
BE

e
93

g1
21
1F
18
81

20

83
C1

21

23
81

F8
1F

22
88
83
23

78
24

28
2A
29
2B

78
(1]
87
22
39

95

23
31

pep4

CB38

co
CB57
co

CB4E
CB

CBS7
CB57

85
ce

CB67

85
FC

05
CcB83
CBB9

cB8s

CBBS

PRUENEN
N D OONOUTHN

13
14
15
18
17
18
19
28
21
22
23
24
25
26
27
28
29
38
31
32
33
34
35
36
37
38
39
42
41
42
43
44
45
46
47
48
49
58
51
52
53
54
55
56
57
58
59
60

Apple //c¢ Video firmware 31-MAY-85 PAGE 45

ds $CB36-*,0 ;ALign for fools with illegal entry
*
*# SCROLLIT scrolls the screen either up or down, depending
* on the value of X. It scrolls within windows with even
* or odd edges for both 48 and 88 columns. It can scroll
* windows down to 1 characters wide.
*
SCROLLDN PHX ssave X
LDX *#0 sdirection = down
BRA SCROLLIT sdo scroll
*
SCROLLUP PHX ;save X
LDX #1 ;jdirection = up
SCROLLIT LDY WNDWDTH ;jget width of screen window
BIT RD8HVID ;in 48 or 88 columns?
BPL GETST ;=>46, determine starting line
STA SET8@COL ;make sure this is enabled
TYA ;get WNDWDTH for test
LSR [ ;divide by 2 for 80 column index
TAY sand save
LDA WNDLFT ;test oddity of right edge
LSR A ;by rotating low bit into carry
cLV 3V=0 if left edge even
BCC CHKRT y=>check right edge
BIT SEV1 ;V=1 if left edge odd
CHKRT ROL A srestore WNDLFT
EOR WNDWDTH ;jget oddity of right edge
LSR A 3C=1 if right edge even
BVS GETST ;7if odd left, don’t DEY
BCS GETST ;if even right, don’t DEY
DEY ;if right edge odd, need one less
GETST STY TEMPY ssave window width
LDA RDBEVID sN=1 1f 88 columns
PHP ;save N,2Z2,V
LDA WNDTOP sassume scroll from tfop
CPX #0 jup or down?
BNE SETDBAS ;=dup
LDA WNDBTM ydown, stari scrolling at bottom
DEC A ;jreally need one less
*
SETDBAS STA TEMPA ysave current line
JSR VTABZ scalculate base with window width
*
SCRLIN LDA BASL scurrent line is destination
STA BAS2L
LDA BASH
STA BAS2H
*
LDA TEMPA ;get current line
CPX 0 sgeing up?
BNE SETUP2 =>up, inc current line
cHMP WNDTOP ;down. Reached top yet?
BEQ SCRL3 ;yes! clear top line, exit
DEC A s1no, go up a line
BRA SETSRC ;setl source for scroll
SETUP2 INC A sup, inc current line
CMP WNDBTM ;at bottom yet?
BCS SCRL3 ;yes! clear bottom line, exit
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cB88:
CB88:
CB8B:
CB8E:
: 28
CB92:
CB93:
CB95:
CB98:
CBS9:
CB9B:
CB9D:
CBYF:
:D@
CBA2:
:B1
CBAG:
CBAS8:
CBAB:
CBAE:
:B1
CBB2:
CBB4:
CBBS:
CBB7:
CBB9:
CBBY:
CBBC:
CBBF:
:FA
160

CB91

CBAD

CBA4

CBBY

CBC#®
CBC1

8D
28
AC

28
19
AD
98
Fe
B1
91
88

78

91
AD
AC
B@

91
88
19
88

29
20
28

78
24
F8

1F
55

87
28
2A

F9
4
28
2A
54
F8
84
28
2A

Fo
B4

Ap
22

85
FC
85

CBB4
co
CBA2

CB9B
CBAB

3]
2s
CBB4

CBB#
CB6D

FC
FC

Apple //c Video firmware

61
62
63
64
65
66
67
68
69
78
71
72
73
74
75
76
77
78
79
88
81
82
83
84
85
86
87
88
89
2]
91

*

SETSRC

SCRLEVEN

SCRLFT

SKPLFT

SCRL.ODD
SKPRT

SCRL3

SEV1

sTA
JSR
LDY
PLP
PHP
BPL
LDA
TYA
BEQ
LDA
STA
DEY
BNE
BVS
LDA
STA
LDA
LDY
BCS
LDA
STA
DEY
BPL
BRA

JSR
JSR
PLP
PLX
RTS

Appendix

TEMPA
VTABZ
TEMPY

SKPRT
TXTPAGE2

SCRLFT
(BASL),Y
(BAS2L),Y

SCRLEVEN
SKPLFT
(BASL), Y
(BAS2L),Y
TXTPAGE1
TEMPY
SKPRT
(BASL),Y
(BAS2L),Y

SCRLODD
SCRLIN

CLRLIN
VTAB

A Firmware Listin

31-MAY-85 PAGE 46

;save new current line

;get base for new current line

sget width for scroll

;get status for scroll

sN=1 1if 88 columns

;=>only do 48 columns

jscroll aux page first (even bytes)
jtest Y

s3if Y=@, only scroll one byte

;do all but last even byte
;odd left edge, skip this byte

jnow do main page (odd bytes)
srestore width
;even right edge, skip this byte

sscroll next line

sclear current line

jrestore original cursor line
spull status off stack
srestore X

jdone! !t

2

]




15 SCROLLING

CBC2:
CBC2:
CBC2:
CBC2:
CBC2:
CBCS:
CBC7:
CBC9:
CBCA:
CBCC:
CBCE:
CBCF:
CBCF:
A2

CBD@

CBD2:
tAS

CBD4

CBD6:
CBD8:
CBDA:
:DA

CBDA

CBDB:
CBDC:
CBDD:
138
CBDF:
:AA
CBE2:
CBE3:
CBE4:
168

CBDE

CBE1

CBES

CBEG:
CBES8:
CBE9:
CBEB:
CBED:
CBEE:
CBEF:
:2C
:91

CBF 1
CBF4

CBF6:
CBF9:
CBFA:
CBFC:
CBFE:
:E8
:D@

CBFF
cCcap

cce2:
cce3s:
cCh4:
:9C

CcCa4

CCh7:
ccen:

100

2C
3¢
91
c8
c4
90
60

DA
Ap

29
80

48
98
48

ES

98
4A
A8

45
B6A
BP
18
c8
68
BP

2C
E8
Fe
91
c8

FA
60

ac
68

1F C#@
13
28

21
F9

D8
14
32
Ap
17

21

29
83
81
8B

28
54 Co

g6
28

EF

FA 85
F9 85

CBDA

CBC7

CBF 1

CBEE
CBEE

CBFC

ccez

CBF 1

Apple //c Video firmware 31-MAY-85 PAGE 47

93

94

95

96

97

98

29
108
181
182
183
184
105
186
187
168
189
119
111
112
113
114
115
116
117
118
118
1280
121
122
123
124
125
126
127
128
129
138
131
132
133
134
135
136
137
138
139
149
141
142
143
144

*
* DOCLR is called by CLREOL. It decides whether
* to do a (quick) 48 or 88 column clear to end of line.
*
DOCLR BIT RD8BVID 340 or 88 column clear?
BMI CLR8#® s=>clear 88 columns
CLR49 STA (BASL), Y
INY
CPY WNDWDTH
BCC CLR49
RTS
#
CLRHALF PHX ;clear right half of screen
LDX #3$D8 ;for SCRN48
LDY #20
L.DA INVFLG
AND #¥$A9
BRA CLR2 ;=>jump into middle
*
CLR8#2 PHX spreserve X
PHA ;and blank
TYA ;get count for CH
PHA ;save for left edge check
SEC scount=WNDWDTH-Y-1
SBC WNDWDTH
TAX jsave CH counter
TYA jdiv CH by 2 for half pages
LSR A
TAY
PLA jrestore original CH
EOR WNDLFT ;get starting page
ROR A
BCS CLR®
BPL CLRB
INY ;iff WNDLFT odd, starting byte odd
CLRO PLA ;get blankity blank

CLR2 BIT TXTPAGE2

BCS CLR1 jstarting page is 1 (default)
;else do page 2
STA (BASL),Y

BIT TXTPAGE1 ;now do page 1

INX
BEG CLR3 jall done
CLR1 STA (BASL),Y
INY ;forward 2 columns
INX jnext CH
BNE CLR2 s;not done yet
CLR3 PLX srestore X
RTS sand exit

*

CLRPORT §T2 TYPHED

;disable typeahead
ST2 EXTINT2 ;and external interrupts

RTS
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cceB:
CCoB:
CCaB:
CC@B:
CCeB:
CCPB:
CCeB:
CcCoB:
CCoB:
CCoB:
CCoB:
CCBE:
1D
cc12:
cc12:
CC1S5:
CC16:
cc18:
CC1B:
CC1C:
CC1D:
CC1D:
CC1D:
CC1D:
CC1D:
CC1D:
CC1D:
CC1D:
CC1E:
tAD
CcC24:
cC26:
cC29:
145
cc2c:
cc2D:
CC2F:
cec32:
CC33:
CC34:
CC35:
CC36:
CC38:
CC3B:
CC3D:
:2C
cc4a2:
CC44:
CC46:
cc48:
CC4A:
CC4B:
CC4C:
cc4cC:
cc4ac:
CC4C:
CC4C:
cC4cC:

cc19

cc21

CC2A

CC3F

AD
29

29
48
49
20
68
60

5A
28

10
8D
28

6A
Bo
AD
c8
98
4A
A8
B1
8D
80
B1

18
co
BA
89
7A
68

FB
BA
1D

[:1']
B3

9D
1F
17
21

28

84
55

28
54
B2
28
1E
86

g2
49

64

cc1C
cc12
cc

c3

cc

ce
CC3D

ce

CC33
ce

co
CC3F

ce
CC4a

CC4aA

Apple //c Video firmware 31-MAY-85 PAGE 48

146
147
148
149
1580
151
152
153
154
185
156
157
158
159
160
161
162
163
164
165
166
167
168
169
178
171
172
173
174
1758
176
177
178
179
188
181
182
183
184
188
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
281
2p2
283

*
* PASINVERT is used by Pascal to display the cursor. Pascal

* normally leaves the cursor on the screen at all times. It

¥ is fleetingly removed while a character is displayed, then
* promptly redisplayed. CTL-F and CTL-E, respectively,

¥ disable and enable display of the cursor when printed using
* the Pascal 1.1 entry point (PWRITE). Screen I/0 is

* significantly faster when the cursor is disabled. This

* feature is supported by Pascal 1.2 and later.

*

PASINVERT LDA VMODE ;Called by pascal to

AND #M.CURSOR sdisplay cursor

BNE INVX ;=>cursor off, don’t invert
INVERT EQU *

JSR PICKY ;jload Y and get char

PHA

EOR #$80 sFLIP INVERSE/NORMAL

JSR STORY sstuff onto screen

PLA sfor RDCHAR
INVX RTS

*
* PICK lifts a character from the screen in either

¥ 40 or 80 columns from the current cursor position.

* If the alternate character set is switched in,

* character codes $8-$1F are returned as $48-$5F (which

* is what must have been originally printed to the location).
*
P

ICKY PHY ysave Y
JSR GETCUR ;jget newest cursor into Y
LDA RD8OVID ;88 columns?
BPL PICK1 ;=»no
STA SET88COL sforce BBSTORE if 88 columns
TYA
EOR WNDLFT 5C=1 if char in main RAM
ROR A ;get low bit into carry
BCS PICK2 ;=>store in main memory
LDA TXTPAGE2 jelse switch in page 2
INY jfor odd left, aux bytes
PICK2 TYA jdivide pos’n by 2
L.SR A
TAY sand use as offset into line
LDA (BASL),Y ;pick character
STA TXTPAGE1 380 columns, switch in
BRA PICK3 ;skip 48 column pick
PICK1 LDA (BASL),Y ;pick 40 column char
PICK3 BIT ALTCHARSET jonly allow if alt set
BPL PICK4
CMP #$29
BCS PICK4
ORA #$49
PICK4 PLY srestore real Y
RTS

*

* SHOWCUR displays either a checkerboard cursor, a solid
* rectangle, or the current cursor character, depending

* on the value of the CURSOR location. #f@=inverse cursor,
* $FF=checkerboard cursor, anything else is displayed

* after being anded with inverse mask.
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15 SCROLLING Apple //c Video firmware 31-MAY-8S5 PAGE 49

cc4c: 284 *

CC4C:AC FB 87 285 SHOWCUR LDY CURSOR swhat’s my type?

CC4F:Df 02 CC53 206 BNE NOTINV s=>not inverse

CCS51:80 BF cc12 287 BRA INVERT ;else invert the char (exit)
CC53: 208 *

CCS53: 289 * Exit with char in accumulator

CC53: 218 *

CCS83:28 1D CC 211 NOTINV JSR PICKY ;get char on screen
CC56:48 212 PHA ipreserve it

CCS57:8D 7B 67 213 STA NXTCUR ;save for update

CC5A:98 214 TYA stest for checkerboard
CCSB:C8 215 INY

CCS5C:F@ 8D CCeB 216 BEQ NOTINV2 i=>checkerboard, display it
CCSE:7A 217 PLY ;test char

CCSF:5A 218 PHY

cCep:38 99 cCeB 219 BMI NOTINV2 ;don’t need inverse
CC62:AD 1E CO 228 LDA ALTCHARSET smask = $7F if alternate
cCe5:89 7F 221 0ORA #$7F y character set,

CCB7:4A 222 LSR A 1$3F if normal char set
cce8:2D FB 87 223 NOTINV1 AND CURSOR sform char to display
CCeB:28 B3 C3 224 NOTINV2 JSR STORY ;and display it

CC6E:68 225 PLA srestore real char

CCGF :68 226 RTS

cc78: 227 *

cc7e: 228 * The UPDATE routine increments the random seed.

CC78: 229 * If a certain value is reached and we are in Apple I1
CC78: 230 * mode, the blinking check cursor is updated. If a
CC78: 231 * key has been pressed, the old char is replaced on the
cc78: 232 * screen, and we return with BMI,

CC78: 233 *

CC78: 234 * NOTE: this routine used by COMM firmware!!

cc70: 235 *

cCc7@:48 236 UPDATE PHA ;save char

CC71:E6 4E 237 INC RNDL supdate seed

CC73:D8 1E CC93 238 BNE ub2 scheck for key

CC75:A5 4F 239 LDA RNDH

CC77:E6 4F 248 INC RNDH

CC79:45 4F 241 EOR RNDH

CC7B:29 18 242 AND #¢$18 ;need to update cursor?
CC7D:F@ 14 CC93 243 BEQ unz ;=>no, check for key
CC7F:AD FB 87 244 LDA CURSOR ;jwhal cursor are we using?
CC82:F8 @F CC93 245 BEG uD2 3=>//e cursor, leave alone
CC84:5A 246 PHY 31+ Save Y

cc85:29 1D CC 247 JSR PICKY ;get the character into A
CC88:AC 7B 87 248 LDY NXTCUR sget next character
CC8B:8D 7B #7 249 STA NXTCUR ;save next next character
CC8E:98 259 TYA

CC8F:28 B3 C3 251 JSR STORY ;and print it

CC92:7A 252 PLY 3+

CC93:68 253 Uub2 PLA s;get real char

CC94:28 EG6 C8 254 JSR XBITKBD ;jwas a8 key pressed?
CC97:1@ 26 CCBF 255 BPL GETCURX ;=>no key pressed

CC99:4C BD CF 256 CLRKBD JMP CLRKBD2 i+ restore old key look for key and exit
CCAC:EA 257 NBP i+ Keep code alignedkey
CCoD: 258 *

CC9aD: 259 * 0ON CURSORS. Whenever the horizontal cursor position is
CC9aD: 268 * needed, a call to GETCUR is done. This is the equivalent

CC9oD: 261 * of a LDY CH. This returns the current cursor for II and
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CC9D:
CCSOD:
CC9D:
CC8D:
CCSD:
cCaD:
CC9aD:
CCaD:
CC9D:
CC9D:
CC9D:
CC9D:
CCaD:
CC9F:
CcA2:
CCA4:
CCA7:
CCA9:
CCAB:
CCAD:
CCAD:
CCAD:
CCAD:
CCAD:
CCBO:
CCB3:
CCBS5:
CCB7:
CCB9:
CCBC:
CCBF:
CCCo:

A4
cc
ok}
AC
c4
o0
Ap

8C
2C
19
Ad
84
8C
AC
60

24
7B
83
7B
21
82
00

7B
1F
B2
X
24
7B
7B

04
CCA7
85

CCAD

95
ce
CCB7

94
o5

31-MAY-85 PAGE 548

//e mode, which may have been poked as either CH or OURCH.

It also forces CH and OLDCH to # if 80 column mode active.
This prevents LDY CH, STA (BASL),Y from trashing non screen
memory. It works just like the //e.

All routines that update the cursor’s horizontal position
are here. This ensures that the newest value of the cursor
is always used, and that 88 column CH is always 0.

GETCUR only affects the Y register

GETCUR2 is commonly used to
position when Y can be used.

CH
OLDCH
GETCUR1
QURCH
WNDWDTH
GETCURZ2
#0

GURCH
RD8EVID
GETCUR3
9

CH
OLDCH
QURCH

Apple //c¢ Video firmware
262 *

263 *

264 *

265 *

266 *

267 *

268 *

269 *

278 *

271 *

272 *

273 *

274 GETCUR LDY
275 CPY
276 BNE
277 LDY
278 GETCUR1 crPyY
279 BCC
280 LDY
281 *

282 *

283 *

284 *

285 GETCUR2 STY
286 BIT
287 BPL
288 LDY
289 GETCUR3 STY
299 STY
291 LDY
292 GETCURX RTS

43

INCLUDE ESCAPE

Appendix

;31f CH=0LDCH, then

sOURCH is wvalid

;=>else CH must have been changed
suse OURCH

1is the value too big

j=»no, fits just fine

selse force CH to 8

set the current cursor

supdate real cursor
386 columns?

;=>no, set all cursors
syes, peg CH to 8

;get cursor
sand fly...
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16 ESCAPE

CCCe:
ccca:
ccea:
ccea:
ccce:
cceca:
ccep:
ccee:
Cccca:
CCcCh:
ccee:
ccca:
ccco:
ccee:
ccea:
CCCa:
cecee:
ccee:
ccceo:
:B9
CCC3:
CCcc4:
CCC7:
cces:
CCCA:
CCCC:
CCcC:
ccce:
CCCC:
ccece:
CCCC:
ccee:
€cce:
: 208

cccCo

ccee

CCCF:
129

CCD?

cCcb2:
CCDh4:
CCD7:
CCDA:
CCDC:
CCDD:
1290
CCE3:
CCES:
CCES:
:88

CCED

CCEA

CCEB:
CCED:
CCED:
CCED:
CCED:
CCED:
CCED:
CCEF:
CCF2:
CCF5:
CCF8:

5A
29
7A
co
BE

48

49
28
29
18
68
28

AB
D9
Fo

18

A9
1C
20
4C

8c
58

28
21

1D

8e
AB
B3
E6
FB

29
9B
13
F8
D6

F8

68
FB
ac
a4

CcD
CcD

cC

Cc3
c8

cc
c3
ccC

94
FD
FD

CCED

€CD7

ccce

CCES

- ea
W -2=mOONOUTDE WN

26
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31-MAY-85 PAGE 51

* START AN ESCAPE SEQUENCE:
* WE HANDLE THE FOLLOWING ONES:
* ® - HOME & CLEAR
* A - Cursor right
* B - Cursor left
* C - Cursor down
* D - Cursor up
* E - CLR TO EOL
* F - CLR TO EOQS
* I, Up Arrow - CURSOR UP (stay escape)
* J, Lft Arrow - CURSOR LEFT (stay escape)
* K, Rt Arrow - CURSOR RIGHT (stay escape)
* M, Dn Arrow - CURSOR DOWN (stay escape)
* 4 - GOTO 48 COLUMN MODE
* 8 - GOTO 8P COLUMN MODE
* CTL-D- Disable the printing of control chars
* CTL-E- Enable the printing of control chars
* CTL-Q- QUIT (PR#B/IN#8)
*
ESC3 L.DA ESCCHAR,Y ;GET CHAR TO “PRINT"
PHY ;jsave index
JSR CTLCHAR sexecute character
PLY jrestore index
CPY #YHI ;If YeYHI, stay escape
BCS ESCRDKEY ;=>exit escape mode
*
* This is the entry point called by RDKEY iff escapes
* are enabled and an escape is encountered. The next
* keypress is read and processed. If it is a key that
* terminates escape mode, a new key is read by ESCRDKEY.
* If escape mode should not be terminated, NEWESC is
* called again.
*
NEWESC JSR PICKY ;jget current character
PHA sand save it
AND #$80 ssave invert bit
EOR #$AB ;make it inverted "'+
JSR STORY sand pop it on the screen
ESC@ JSR XBITKBD scheck for keystroke
BPL ESCS
PLA sget old char
JSR CLRKBD irestore char, get key
JSR UPSHIFT jupshift esc char
ESCH LDY #ESCNUM ; COUNT/INDEX
ESC2 CHMP ESCTAB, Y sIS IT A VALID ESCAPE?
BEQ ESC3 =)yes
DEY
BPL ESC2 sTRY “EM ALL...
*
* End of escape sequence, read next character.
* This is initially called by RDCHAR which is usually called
* by GETLN to read characters with escapes enabled.
ESCRDKEY LDA #M.CTL ;enable escape sequences
TRB VMODE
JSR RDKEY sread char with escapes
JMP NOESCAPE ;got the key, disable escapes
*




16 ESCAPE

CCF8:
CCF8:
CCF8:
CCF8:
CCF8:
CCF8:
CCF8:
CCF8:
CCF8:
CCF8:
CCF8:
CCF8:
CCF8:
CCF8:
CCF8:
CCF8:
CCF9:
CCFA:
CCFB:
CCFC:
CCFD:
CCFE:
CCFF:
CD#g:
:C2
:C3
cpp2:
CDB3:
cDhe4:
CDB5:
chbeo:
CD87:
CcD@3:
CD89:
CDOA:
CD#B:
cD#cC:
cpec:
cbec:
cpec:
cpec:
CDBD:
CDRE:
CDBF:
:9C
:8A
cp12:
CD13:
: 88
CD15:
CD15:
CD16:
CD17:
cD18:
CD19:
CD1A:
CD1B:
cb1cC:

CD&g
cDo1

cb1e
CD11

CD14

CA
88
CD
8B
95
8A
c9
CB

c4
c1
co
cS
Cc6
B4
B8
91
84
85

88
88
8A
9F

9F
ac

8A
9F
ac
8C
8D
8B
a1
92

CCF8

ga08

Bg13

cpac

cD15
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66 * When in escape mode, the characters in ESCTAB (high)

61 * bits set), are mapped into the characters in ESCCHAR.
62 * These characters are then executed by a call to CTLCHAR.
63 *

64 * CTLCHAR looks up a character in the table starting at
65 * CTLTAB. It uses the current index as an index into the
66 * table of routine addresses, CTLADR. If the character is
67 * not in the table, a call to VIDOUT! is done in case the
68 * character is BS, LF, CR, or BEL.

69 *

78 * NOTE: CTLON and CTLOFF are not accessible except through
71 % and escape sequence

72 *

73 MSB ON shigh bit on

74 ESCTAB EQU *

75 ASC ‘J’ sleft (stay esc)

76 DFB $88 yleft arrow (stay esc)

77 ASC M’ ;jdown (stay esc)

78 DFB $8B ;up arrow (stay esc)

79 DFB $95 ;right arrow (stay esc)

80 DFB $8A ;down arrow (stay esc)

81 ASC T’ ;up (stay esc)

82 ASC K’ ;right (stay esc)

83 YHI EQU *-ESCTAB

84 ASC ‘B’ sleft

85 ASC ‘c’ sdown

86 ASC ‘D’ sup

87 ASC ‘A’ jright

88 ASC ‘@’ ;formfeed

89 ASC ‘B’ sclear EOL

=1’} ASC ‘F sclear EOS

91 ASC ‘4 346 column mode

92 ASC ‘g’ 388 column mode

93 DFB $91 ;CTL-Q = QUIT

94 DFB $84 sCTL-D 3;ctl char disable

a5 DFB $85 sCTL-E 3;ctl char enable

96 *

97 ESCNUM EQU *-ESCTAB-1

98 *

99 ESCCHAR EGU * ;list of escape chars

189 DFB $88 3J: BS (stay esc)

191 DFB $88 3<-:BS (stay esc)

182 DFB $8A ;M: LF (stay esc)

183 DFB $9F ;UP:US (stay esc)

194 DFB $9C ;->:FS (stay esc)

185 DFB $8A sDN: LF (stay esc)

106 DFB $OF ;1: UP (stay esc)

187 DFB $9C ;K: RT (stay esc)

108 DFB $88 ;ESC-B = BS

169 CTLTAB EQU * ;1list of control characters
118 DFB $8A ;ESC-C = DN

111 DFB $9F yESC-D = UP

112 DFB $9C sESC-A = RT

113 DFB $8C ;@: Formfeed

114 DFB $9D sE: CLREOL

1158 DFB $8B sF: CLREOP

116 DFB $91 3 SET40

117 DFB $92 ;SET80
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16 ESCAPE

CD1D
CD1E
CD1F

: 95
184
185

cpbaa:

CD29
CcDh21
cp22
cha3
CD24
ch2s
CD26
CcD27
CcDh28
CcD29

: 85
186
:8E
:8F
196
197
198
:99
:9A
19B

CD2A:
CD2A:
CD2A:
CD2A:

CD2A

chacC:
CD2E:

CDh3e

CD32:

CD34

CD36:
cD38:
CD3A:
CD3C:
CD3E:

CD4p

CD42:
CD44:
CDh46:
cD48:
CD4A:
ch4cC:
CD4E:

CD50
Cbs2

166 FC
18 FC
A2 FB
:58 FC
9C FC
42 FC
Cé CD
BE CD
45 CE
91 CD
95 CD
:89 CD
8D CD
B8 CD
B7 CD
38 CB
35 CB
9F CD
A5 CD
tAd FC
199 CD

CD54:
CDS54:
CD54:
CD54:
CDB4:
CD54:
CDS54:
CDhS4:
CD54:
CD54:
CD54:
CD54:
CD54:

CD54
CD57

:2C C1 CB
168

CD58:

CcD58
CD59
CD5A

:B8
:DA
:8D F8 84

0014
CD2A
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118
119
128
121
122
123
124
125
126
127
128
129
138
131
132
133
134
135
136
137
138
139
149
141
142
143
144
145
146
147
148
149
158
151
152
153
154
188
156
157
158
159
168
161
162
163
164
165
166
167
168
169
178
171
172
173
174
175

*

*

DFB $95 fQUIT

DFB $04 ;Disable conirols (escape only)

DFB $85 ;Enable controls (escape only)
escape chars end here

DFB $85 3 X.CUR.ON

DFB $86 . 31 X.CUR.OFF

DFB $8E sNormal

DFB $8F s Inverse

DFB $96 ;Scroll down

DFB $97 sScroll up

DFB $98 jmouse chars off

DFB $99 shome cursor

DFB $9A sclear line

DFB $9B ymouse chars on

CTLNUM EQu *-CTLTAB-1
*

CTLADR EQU *

*

#*
*
*
*
*
*
*
*
*
*
*

CTLCHARE BIT SEV1

DW LF ymove cursor down

DI upP jmove cursor up

DW NEWADV sforward a space

DW HOME ;home cursor, clear screen
DW CLREOL sjclear to end of line

DW CLREOP sclear to end of page

DW SET480 ;jset 40 column mode

DKW SETSS ;sset 88 column mode

DW QUIT ;Quit video firmware

DW CTLOFF ;disable //e control chars
DW CTLON senable //e control chars
DW X.CUR.ON ;turn on cursor (pascal)
DW X.CUR.QFF sturn off cursor (pascal)
D X.80 snormal video

DIl X.S1 sinverse video

Dl SCROLLDN
DW SCROLLUP

jscroll down a line
ijscroll up a line

DW MOUSOFF ijdisable mouse characters
DW HOMECUR jmove cursor home
DU CLRLIN sclear current line
DI MOUSON ;enable mouse characters
MSB ON
CTLCHAR executes the control character in the
accumulator. If it is called by Pascal, the character
is always executed. If it is called by the video

firmware, the character is executed if M.CTL is set
and M.CTL2 is clear,

Note: This routine is only called if the video firmware
is active. The Monitor ROM calls VIDOUT1 if the video
firmware is inactive.

;set V (use M.CTL)

DFB $50 sBVC opcode (never taken)

*

CTLCHAR CLV ;Always do control character
PHX ;save X

STA TEMP1 ;temp save of A




16 ESCAPE

CDSD:
:CD
CD63:
CDhes:
CD67:
CDBA:
cDeC:
CD6eD:
CD6F:
160
CD71:

148
CcDh72:
CD74:
CD77:
CD79:
CD7B:
CD7D:
CD7E:
CD7F:
cD8#:
1 8A
CcD81:
tAA
CcD83:
cD84:
cD87:
cD88:
CcD89:
CD89:
cD89:
cD89:
cD89:
CcD89:
cD89:
CD89:
CcD89:
CD8B:
cD8D:
cb8sD:
: 80
CD91:

CD91:

CD391:

CD91:

CD91:

CD91:

tA9
CD93:
CD95:
CD95:
CD97:
CD99:
CD99:
CD99g:
CD93:
CD9B:
: 68

CD6P

CD78
CD71

cDsg
cbs2

CD8F

CD91

CDOE

29

D@
A2
DD
Fa
CA
18
FA

5@
AD
29
49
Fe
68
FA
&e

A
68
28

FA
69

A9
840

A9

80

A9
88

A9
1C

84 FC
Fg 84
ga

15 CD

8C
28

88
83

A4 FC

19
PE

18
18

28
2

20
g2

21
FB ¢4

CDGF

CD71

cD67

cD8#

cD8e

CD9B

CDA1

CDA1

CD9B
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176
177
178
179
189
181
182
183
184
185
186
187
188
189
199
191
192
193
194
195
196
197
198
199
2p0
201
202
283
284
205
206
287
208
209
210
211
212
213
214
215
216
217
218
219
228
221
222
223
224
225
226
227
228
229
2380
231
232
233

JSR VIDOUT1 ;jtry to execute CR, LF, BS, or BEL
CMP TEMP1 3if acc has changed
BNE CTLDONE ;then function done
LDX #CTLNUM snumber of. CTL chars
FNDCTL CMP CTLTAB, X 1is it in table
BEG CTLGO ;=>yes, should we execute?
DEX ;else check next
BPL FNDCTL ;=>iry next one
CTLDONE PLX srestore X
RTS sand return
*
CTLGO PHA ysave A
BVC CTLGO1 3V clear, always do (pascal,escape)
LDA VMODE sjcontrols are enabled iff
AND #M.CTL+M.CTL2 ; M.CTL = 1 and
EOR #M.CTL y M.CTL2 = @
BEG CTLGO1 ;=>they’‘re enabled!!
CGO PLA srestore A
PLX ijrestore X
RTS sand return
*
CTLGO1 TXA sdouble X as index
ASL A ;into address table
TAX
PLA srestore A
JSR CTLDO sexecute the char
PLX srestore X
RTS sand return
*
* X.CUR.ON = Allow Pascal cursor display
* X.CUR.OFF = Disable Pascal cursor display
* Cursor is not displayed during call, so it will
* be right when "redisplayed".
* Note: Though these commands are executed from BASIC,
* they have no effect on firmware operation.
*
X.CUR.ON LDA #M,CURSOR jclear cursor bit
BRA CLRIT
*
X.CUR.OFF LDA #M,CURSOR sset cursor bit
BRA SETIT
*
* The control characters other ihan CR,LF,BEL,BS
* are normally enabled when video firmware is active.
* They can be disabled and enabled using the ESC-D
*

and ESC-E escape sequences.

#*

CTLOFF LDA #M.CTL2 ;disable control characters
BRA SETIT ;by setting M.CTL2

*

CTLON LDA #M,CTL2 ;enable control characters
BRA CLRIT ;by clearing M.CTL2

*

* Enable mouse text by clearing M.MOUSE
*
MOUSON L.DA #M.MOUSE

CLRIT TRB VMODE
RTS
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16 ESCAPE

CD9F :
CD9F:
CD9F:
CD9F:
CDA1:
:69
CDAS:
CDAS:
CDAS:
CDAS:
CDAS8:
CDA9:
CDAB:
CDAD:
CDB#:
CDB#:
CDB#:
120
CDB3:
CDBS:
€DB7:
CDB7:
CDB7:
CDB7:
CDBA:
: 849
CDBE:

CDBE:

CDBE:

138
CDBF:
CDCA:
CDC1:
CDC4:
CDC6:
CDC7:
CDCA:
CDCB:
€DCD:
CDCD:
CDCD:
CDCD:
CDCD:
CDD#A:
CcDb2:
CDD2:
CDD3:
:38
CDD5:
CDD7:
CDDA:
tA9
CDDE:
:2C
CDE3:
:B@
CDEG:
CDES8:

CDA4

CDB@

CDBC

CDBE

CDD4

CDDC
CDED

CDE4

A9
[ Y]

28
A8
AS
85
4C

A9
84

29
AS

90
18
2C
18
88
28
28
8p

2C
18

18
B

64
2C
38
85
28

19
28

g1
FB

ES

22
25
88

84
B4
E4

80
84
E3

FB
54

1B

28

1F
48

22
1A
B4
14
22
1F

87
A
53

04

FE

FC

FE

CD9B

FE

CDA1

CE1A
CE

CDDS

ce
CE1A

ca
CDE®

co
CDED

CDF2
CE

Apple //c Video firmware

‘4pCOL MODE’

#M.MOUSE
VMODE

CLRCH

WNDTOP
cV
NEWVTABZ

""NORMAL VIDEO"™

SETNORM
#M.VMODE
CLRIT

"INVERSE VIDEO"

SETINV
#M.VMODE
SETIT

$9¢

VMODE
SETX

HOOKITUP

WING

or

31-MAY-85 PAGE 55

mouse text by setting M.MOUSE

;move cursors to far left
;(probably not needed)
;and to top of window

sthen set base address, OURCV

sset INVFLG to $FF
;then clear inverse mode bit

;set INVFLG to $3F
;then set inverse mode bit

‘88COL MODE’:

;flag an 88 column window

3BCC opcode (never taken)

;flag a 48 column window
jbut...is it pascal?

;=>yes, don’t execute

;save window size

sCOPYROM if needed, set 1/0 hooks
;and get 48/89

;=»set window

* CHK88 is called by PR#8 to convert to 48 if it was

Otherwise the window is

234 *

235 * Disable

236 *

237 MOUSOFF LDA
238 SETIT TSB
239 RTS
249 *

241 * EXECUTE HOME:
242 *

243 HOMECUR JSR
244 TAY
245 LDA
246 STA
247 JMP
248 *

249 * EXECUTE

259 *

251 X.S0O JSR
252 LDA
253 BRA
254 +

255 * EXECUTE

256 *

257 X.SI JSR
268 LDA
253 BRA
260 *

261 * EXECUTE

262 *

263 SETS8H SEC
264 DFB
265 SET49 CLC
266 BIT
267 BPL
268 PHP
269 JSR
278 PLP
271 BRA
272 *

273

274 * 89.

275 *

276 CHK8#8 BIT
277 BPL
278 *

279 WIN4g CLC
289 DFB
281 WINSS SEC
282 WING STZ
283 BIT
284 BMI
285 LDA
286 STA
287 WIN1 BIT
288 PHP
289 BCS
298 BPL
291 JSR

RD86VID
SETX

$B0

WNDTOP
RDTEXT
WIN1
*20
WNDTOP
RD8AVID

WIN2
WIN3
SCRN84

left ajar.

sdon’t set 48 if
;already 40

;flag 48 column window
sBCS opcode (never taken)
;flag 88 column window
iset window top now

sfor text or mixed
s=>text

sused by 86<¢->49 conversion
;88 columns now?

ssave 80 or 48

;5=>80: convert if 48

3=>48: no convert

;88: convert to 48
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16 ESCAPE

CDEB:
CDED:
128

CDEF

CDF2:
CDF5:
CDFG:
CDF7:
CDF9:
CDFA:
CDFC:
198
tA9
CEB2:
CEBS:
CEB7:
CEBA:
CEBA:
CEBC:
CEBE:
tA9
CE12:
CE15:
CE17:
CE18:
CE1A:
CE1B:
CE1B:
CE1B:
CE1B:
CE1B:
CE1B:
CE1B:
CE1B:
CE1B:
CE1E:
120
CE23:
CE25:
CE27:
CE29:
CE2B:
CE2D:
CE2F:
CE31:
CE31:
CE31:
:9C
CE34:
CE36:
CE39:
CE3B:
CE3B:
CE3B:
CE3B:
CE3E:
: 8D

CDFE
CE®9

CE19

CE29

CE31

CE41

CE44:
CE45:

88
30

20
98
18
65
28
B#
c9

28
AS
28

64
AS
85

2C
18
A
85
6@

2C
18

A9
85
A9
85
Ag
85
85

A9
2D
']

8D
9c

60

85
83
88
gD

20

1]
28
B2
27
EC
25
c1

28
18
23
28
1F
81

21

7B
11
38
85
38
87
36
c3
39
37

FB
o8
FB
81

FB
7B
oF

CDF2
CDF2
CE
cC

CEB2

cEg2

FE
FB

ce
CE18

96
CE31
Cc3

87

84

4
g6
co
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292
293
294
295
296
297
298
299
360
381
382
383
304
385
396
387
308
389
318
311
312
313
314
318
316
317
318
319
328
321
322
323
324
325
326
327
328
329
338
331
332
333
334
335
336
337
338
338
348
341
342
343
344
345
346
347
348
349

Wl
W1

W1

*

WN

WI
SE

*

*
*
*
*
*
*
*

HOOKITUP BIT VFACTY

HOOKUP JSR COPYROM

SE

*
*
*

VI

*
*

PVMODE STA VMODE

ax

*

BRA WIN3 ;jdone converting

N2 BMI WIN3 ;=>80: no convert
JSR SCRN48 ;40: convert to 88

N3 JSR GETCUR jdetermine absolute CH
TYA 3in case the window setting
cLC jwas different
ADC WNDLFT
PLP spin to right edge tf
BCS WIN4G ;88 to 48 leaves cursor
cMP #49 soff the screen
BCC WIN4
LDA #39

N4 JSR SETCUR sset new cursor

LDA cV ;set new base address
JSR BASCALC ;for left = 8 (always)

DREST STZ WNDLFT ;Called by INIT and Pascal
LDA #$18 jand bottom
STA WNDBTM
LDA #$28 ;set left,width,bottom
BIT RD8BVID ;set width to 88 if 80 columns
BPL WINSG
ASL A
NS STA WNDWDTH ;set widih
TX RTS ;exit used by SET48/80

Turn on video firmware:

This routine is used by BASIC init, ESC-4, ESC-8

It copies the Monitor ROM to the language card

if necessary; it sets the input and output hooks to
$C30x; it sets all switches for video firmware operation

sydon’t touch hooks
1if video firmware already active
;Copy ROM to LC?

BPL VIDMODE

THOBKS LDA #>C3KEYIN ;set up $C388 hooks
STA KSWL
LDA #>C3C0OUT1
STA CSWL
L.DA #<C3COUT
STA KSWH
STA CSWH

Now set the video firmware active

DMODE sSTZ CURSOR ;set a solid inverse cursor
LDA #M.CTL spreserve M, CTL bit
AND VMODE

ORA #M.PASCAL+M.MOUSE ;no pascal,mouse
Pascal calls here to set its mode

;set mode bits

S72 VFACTV ;say video firmware active
STA SETALTCHAR ;and set alternate char set
RTS
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16 ESCAPE

CE45:
CE45:
CE45:
CE45:

CEA45
CE48
CE4A
CE4D
CES#

:12C
18
120
: 20
14C

FB
FA
D2
89
a3

L]

cD
FE
FE

CE44

Apple //c Video firmware 31-MAY-8S PAGE 57

358 * QUIT converts the screen from 88 to 48 if necessary,
351 * seis a 46 column window, and restores the normal 170
352 * hooks (COUT1 and KEYIND.

353 ¢

354 QUIT BIT VMODE ino quitting from pascal
355 BPL ax

356 JSR WIN4S jfirst, do an escape 4

357 Z22QUIT JSR SETKBD ;do a IN#8  (used by COMM)
358 JMP SETVID ;and a PR#8
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16 ESCAPE

CES3:
CES3:
CES3:
CEE3:
CES3:
CES3:
CESS5:
CEGS8:
CES9:
CESC:
CESE:
CESF:
CEGE:
: B9
CEB3:
CEGG:
CEB7:
CEE9:
CEBC:
CEGD:
CEBF:
CE70:
CE72:
CE73:
CE75:
CE77:
CE79:
CE7C:
CE7F:
CES8@:
tA2

CEG1

ceEse

CE82:
CES83:
CE86:
CE88:
CE8B:
CE8D:
148
CE8F:
t4A
:BO
CE93:
CE96:
CE9Q7:
CE98:
CE9A:
CE9D:
:C8
:1CO
: 98
CEA3:
CEAG:
CEA7:
CEAD:
CEAB:
CEAD:
160
CEB1:

CESE

CESH
CES1

CE9E
CESF
CEA1

CEB@

A2
8D
8A
28
Ap
SA
98
4A

2C
A8
B1
2C
7A
a1
88
18
CA
38
E4
B?
8D
8D
60

8A
28
AB
8D
B1
BA

o8

8D
A8
68
91
8D
74A

28
CA
30
E4
BE
8D

17
21

o
27

83
55

28
54

28
EC

B4
22
DF
09
8C

17

Cc1
60
81
28

83
55

28
54

28
E8
CF

84
22
D5
oD

cé

FB

CE66
ce

ce

CESE
CE79
CES8

ce
ce

FB

ce

CE96
ce

co

CES8SB
CB

CEAD

CE82
co

Apple

368
361
362
363
364
365
366
367
368
369
378
371
372
373
374
375
376
377
378
379
3860
381
382
383
384
385
386
387
388
389
396
391
392
393
394
395
396
397
398
399
408
481
482
483
484
485
486
487
408
499
419
411
412
413
414
415
416

44

//c Video firmware

31-MAY-85 PAGE 58

SCRN84 and SCRN48 convert screens between 48 & 88 cols.
WNDTOP must be set up to indicate the last line to

CRNB4

SCR1

SCR2

SCR3

SCR4

*

SCRN48
SCRS

SCR6
SCR8

SCR7

SCR9

*
*
*
* be done.
#
S

LDX
STA
TXA
JSR
LDY
PHY
TYA
LSR
BCS
BIT
TAY
LDA
BIT
PLY
STA
DEY
BPL
DEX
BMI
CPX
BCS
STA
STA
RTS

LDX
TXA
JSR
LDY
STA
LDA
PHY
PHA
TYA
LSR
BCS
STA
TAY
PLA
STA
STA
PLY
INY
cPy
BCC
JSR
DEX
BM1
CPX
BCS
STA
RTS

All registers are

#23
SET8ACOL

BASCALC
#39

A
SCR3
TXTPAGE2

(BASL),Y
TXTPAGE1

(BASL),Y
SCR2

SCR4
WNDTOP
SCR1
CLR8BCOL
CLR8BVID

#23

BASCALC
0
SET8ECOL
(BASL),Y

A
SCR7
TXTPAGE?2

(BASL) , Y
TXTPAGE1

#49
SCR6
CLRHALF

SCR9
WNDTOP
SCRS
SET8BVID

INCLUDE PASCAL

trashed.

;start at bottom of screen
;allow page 2 access
ycalc base for line

sstart at right of screen
;save 48 index
sdiv by 2 for 86 column index

seven column, do page 2
;get 88 index

;get 88 char

jrestore page1

;jget 48 index

;do next 40 byte
sdo next line
;=>done with setup
;at top yet?

sclear B8BSTORE for 48 columns
sclear 80VID for 46 columns

s;start at bottom of screen
;set base for current line

sstart at left of screen
senable page2 store

;get 48 column char

y1save 40 column index
;save char

;ydiv 2 for 86 column index

;save on pagel

;get 88 column index
synow save character

;flip page!

srestore 48 column index
smove to the right

;at right yet?

s=>»no, do next column

;clear half of screen

selse do next line of screen
;=>done with top line

sjat top yet?

sconvert to 88 columns

;Pascal support stuff

Appendix Ar Firmware Listing 11




17 PASCAL

CEB1

CEC1

CEC4

CECS:
CECS8:
CECA:
CECD:
CECF:
: 89

CEDS

CED2:
CED4:
CED7:
CED9:
CEDB:
CEDD:
:C8
:8C

CEE®
CEE1

CEE4:
CEEG:
CEES8:
: 28
CEEE:
CEF1:
CEF4:
CEF7:
CEF9:
CEFA:
CEFA:
CEFA:
CEFA:
CEFA:
CEFD:
:38

CEEB

CEFE

CEFF:
:2C
130
CFe6:
CFe6:
CFB6:
CFo6:
CF@6:
CFe9:
CFac:
128

CFe1
CFe4

CFoF

1AA
CEB2:
CEB4:
CEBS:
CEB7:
CEBA:
CEBC:
CEBD:
CEBE:
CECSH:
160
CEC2:
CEC2:
CEC2:
CEC2:
CeEC2:
:AA

Fo
CA
D@
29
19
38
60
A2
18

89

20
A9
2C
D@
8A

Fe
AC
24
38
29
29

C4q
98
28

29
28
28
A2
68

28
8A

EQ

8D
29
AC

28

87
(2]
84

83

80

S4
88
FB
2B

60
45
7B
32
B2
7F
c1

7B
21
8cC
68
E9
66
54
9B
89

B

AB
FB
2A

FB
71
FB
AD

CEBC
CEBE

CECo

CEC2

CF

84
CEFA

CF19
a5

CEDD
c3
85
CEF4

FE
FC
c3
cc

CEFA
cc

96
CF38

CFée
25
CF
66
cc

3

PSTATUS

PIORDY

PSTERR
PNGTRDY

*

* PASCAL OUTPUT:
*

PWRITE

PWR1

TAX
BEQ
DEX
BNE
JSR
BPL
SEC
RTS
LDX
CLC
RTS

EQU
ORA
TAX
JSR
LDA
BIT
BNE
TXA
BIT
BEQ
LDY
BIT
BMI
AND
JSR
INY
STY
CPY
BCC
JSR
JSR
JSR

PWRITERET JSR

PWRET
PRET

*

* HANDLE
*

GETX

*

JSR
LDX
RTS

Video firmware Pascal stuff

PIGRDY

PSTERR
XBITKBD
PNOTRDY

#3

*

#$80

PSETUP2
#M.GOXY
VMODE
GETX

#$60
PCTL
OURCH
INVFLG
PWR1
#$7F
STORE

QURCH
WNDWDTH
PWRET
SETROM
CLRCH

LF
RESETLC
PASINVERT
*$0

GOTOXY STUFF:

EQU
JSR
TXA
SEC
SBC
BIT
BMI

*

PASINVERT

#1680
XCOORD
PSETX

* Set Y and do the GOTOXY
*

GETY

EQU
STA
JSR
LDY
JSR

*

QURCY
PASCALC
XCOORD
GETCUR2

31-MAY -85 PAGE 59

iis request code = 87
i=>yes, ready for output
scheck for any input

j=>bad request, return error
stest keyboard

;=>no keystroked

;good return

selse flag error

sturn on high bit

ysave character

;SETUP ZP STUFF, don’t set ROM
ARE WE DOING GODTOXY?

;=>Doing X or Y?

snow check for control char
3is it control?

1=>yes, do control

;get horizontal position
scheck for inverse

inermal, go store it

snow store it C(erasing cursor)
s INC CH

;set cursor position to @

sdisplay new cursor
sreturn with no error

sturn off cursor
;get character

sMAKE BINARY

;doing X?
;=d>yes, set it

scalc base addr

;set proper cursors
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17 PASCAL

CF12:
CF14:
CF17:
CF19:
CF19:
CF1C:
CF1D:
CF1F:
CF21:
CF24:
CF27:
CF29:
CF29:
CF29:
CF29:
CF29:
CF2B:
CF2E:
:8D
CF33:
CF35:
CF35:
CF35:
CF35:
CF38:
CF3B:
CF3D:
: 80
CFa1:

CF41:

CFa1:

CF41:

A9
CF43:
CF46:
CF49:
CF4cC:
CF4F:
CF51:
CFS1:
CF51:
CF54:
CFG6:
CFG9:
CF5B:
CF5D:
CFSF:
CFe2:
CF&4:
CFe6:
CFG9:
CF6C:
CF6F:
CF71:
CF71:
CF71:
CF71:
CF71:

CF3p

CF3F

CF41

A9
1C
88

29
8A
c9
Fé
29
28
88

A9
8c
AS

89

29
28
18
29

28
20
28
28
=14

28
64
28
A9
85
A9
2C
Fé
46
AC
20
AD
85

A

8
FB
DB

pB

SE
28
60
S8
c8

98
FB
FF
FB
BF

54
D5
FB
7F
Be

21
38
51
D4
58
Al

68
22
2a
FF
32
84
FB
92
32
78
AD
FB
25

04
CEF4

cC

CF29
c3
cD
CEF1

CcF29

86
CEF4

CF
cs
CF38

CEF7

CF41

CE

CF

CcD

FC
CEF1

CF&1
c3

CE

CFe6

a5
cC
25

61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
849
81
g2
83
84
85
86
87
88
89
90
91
92
3
94
95
96
a7
98
99
108
181
182
193
104
185
186
107
148
109
119
11
112
113
114
115
116
117
118

LDA
TRB
BRA

PCTL JSR
TXA
CMP
BEG
JSR
JSR
BRA

*

* START THE GOTOXY SEQUENCE:
*

STARTXY EQU
LDA
TSB
LDA
PSETX STA
BRA

*

Video firmware Pascal stuff

#M.GOXY
VMODE
PWRET

PASINVERT

#$9E
STARTXY
SETROM
CTLCHAR
PWRITERET

*

#M,GOXY
VMODE
#SFF
XCOORD
PWRET

* PASCAL INPUT:

*

PASREAD JSR
GKEY JSR
BPL
AND
BRA

*

PSETUP2
XRDKBD
GKEY
#$7F
PRET

* PASCAL INITIALIZATION:
*

PINIT EQU
LDA
JSR
JSR
JSR
JSR
BRA

*

PSETUP EQU
JSR

PSETUP2 s1Z
JSR
LDA
STA
LDA
BIT
BEQ
LSR

Ps1 LDY
JSR
LDA
STA

*

* Put BASCALC

* in the ROMs

*

PASCALC ASL

Appendix A Firmware Listing 113

*

#M . MOUSE
PVMODE
PSETUP
WINBS
HOME
PWRITERET

*

SETROM
WNDTOP
WNDREST
#$FF
INVFLG
#M.VMODE
VMODE
PS1
INVFLG
OURCH
GETCUR2
OURCV
cv

31-MAY-85 PAGE 68
sturn off gotoxy
5 =>DONE (ALWAYS TAKEN)

sturn off cursor

;get char

3is it gotoXY?

;=>yes, start it u

smust switch in ROM for controls
sEXECUTE IT IF POSSIBLE
;=>display new cursor, exit

;turn on gotoxy

yset XCOORD to -1

jset X

;=>display cursor and exit

sSETUP ZP STUFF
;key pressed?
;=>not yet
;DROP HI BIT
;good exit

;5et mode to pascal

;jwithout mouse characters

;setup zero page for pascal

sdo 48->80 convert

shome and clear screen

;jdisplay cursor, set OURCH,OURCV...

ssave LC state, set ROM read
;set top to @

;jinit either 48 or 88 window
jassume normal text

sis it

y=d>yes

;no, make flag inverse

s;set all cursors

here so we don’t have to switch
for each character output.

A

a




17 PASCAL

CF72

CF73:
1 4A
CF75:
CF77:
CF79:
CF7B:
CF7C:
CF7D:
185
CF81:
CF82:
CF83:
CF85:
CF86:

CF74

CF7F

114

tA8

4A

29
09
85
98
6A
29

gA
BA
B4
60

03
a4
29

28
28

28

Video firmware Pascal stuff

119
129
121
122
123
124
125
126
127
128
129
130
131
132

45

PASCLC2

TAY
LSR
L.SR
AND
ORA
STA
TYA
ROR
AND
STA
ASL
ASL
TSB
RTS

include moremisc

A

A
#$03
#$4
BASH

A
¥$98
BASL
A
A
BASL

31-MAY-85 PAGE &1
scalc base addr in BASL,H
;for given line no.

s 8<=line no.<=$17

; arg=@8P0ABCDE, generate
s BASH=808681CD

sand

1y BASL=EABABBSS

;More random junk
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18 MOREMISC Video firmware Pascal stuff 31-MAY -85 PAGE B2

CFBG: 2 &’i*ilﬂ*i&*{ii*&i{!*ili**i**l*lﬁ****lii*
CF86: 3 *

CF86: 4 * Here are more miscellaneous routines

CF86: 5 * stuffed here in a valiant effort to make other code align
CF86: 6 * properly

CFB86: 7 *

CF86: 8 lﬁ’i*l*i**.!i*.**l*iQ**ii*ll*l**iliﬂii*'

CFg6: 18 * Various tables

CF86:83 8B 8B 11 irqgtble dfb >lcbank2,>lcbank1,»lcbank

CF89:85 83 &5 12 dfb >wrcardram,)rdcardram,)txtpage?
CF8C:8E @B 48 50 14 comtbl dfb $9OE,¢0B,$40,$58,%$16,$6B,$01,$08
CF94:CD C1 D8 DS 16 rtbl asc 'MAXYPS”

CFeA: 18 l&ﬂ'}llG}ll**{l**.*{i**ﬂ!{*{*‘i*G*{!*ili*

CFSA: 19 *

CF9A: 28 * MOVEIRG - This routine transfers the roms interrupt vector into
CF9A: 21 * both language cards

CF2A: 22 *

CFSA: 23 Qi{ﬁ*.**i’}**'**i**l’*li***ﬂ*'**ﬁ**i*i‘*{

CFSA: CF9A 24 moveirqg equ *

CF9A:28 68 C3 25 JSR SETROM ;Read ROM and Write to RAM
CFOD:AD 16 CP 26 LDA RDALTZP ;Which language card?
CFAD:BA 27 ASL A ;C=1 if alternate card
CFA1:A08 81 28 LDY #1 ;Move two bytes

CFA3:8B9 FE FF 29 MIRQLP LDA IRQVECT,Y ;G6et byte from ROM
CFAG:8D #9 C8 30 STA SETALTZP ;Set alternate card
CFA9:99 FE FF 31 STA IRQVECT,Y ;Store it in the RAM card
CFAC:8D 88 C# 32 STA SETSTDZP ;Set main card

CFAF:99 FE FF 33 STA IRQVECT,Y

CFB2:88 34 DEY

CFB3:18 EE CFA3 35 BPL MIRQLP ;Go do the second byte
CFB5:98 03 CFBA 36 BCC MIRQSTD 315 the card set right?
CFB7:8D @9 C#o 37 STA SETALTZP ;No, it wasn’t

CFBA:4C 54 C3 38 MIRGSTD JMP RESETLC ;Clean up & go home
CFDD: 4” lii’ll**i*i‘l}*.i*i*l*ll!**‘}*iilﬂ*****{

CFBD: 41 * CLRKBD2 - Moved here from scrolling routines

CFBD: 42 *i&ﬁl*i‘**i&l{i&*i**l“*ll*{**i*iiliiiii*

CFBD: CFBD 43 clrkbd2 equ *

CFBD:5A 44 phy iNow preserves Y
CFBE:28 B3 C3 45 jsr story

CFC1:7A 46 ply

CFC2:4C D5 C8 47 jmp xrdkbd

CFCS: 49 li*ﬁ{'li“’i**{ii*Q{’i*l}*il&**{***lii***i

CFCS: 58 *

CFCS: 51 * LOOKASC - addition to monitor input routine
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18 MOREMISC

CFC5:
CFCE:
CFCG:
CFCG:
CFCS5:
: B8

CFCS

CFC7:
CFC9:
CFCB:
CFCE:
CFD#®:
CFD2:
CFD4:
CFD5:
CFD8:
CFDB:
H=1
CFDF:

CFDE

F8oe:
Feee:

c9
D#
B9
A2
€9
Fe
c8
4C
4C
4C

NEXT OBJECT FILE NAME

11
Ag
13
ge @2
87
8D
7

98 FF
8A FF
A7 FF

CFCS
CFD8

CFDE

CFDB

pBe21

Feeg

Video

52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
46

47
48

* if a quote (‘) in input,

firmware Pascal stuff

* like a hex number

*

31-MAY-85 PAGE 63

the ascii of the next is input

FRERRERARERRE LR R B R R ERERFERREFRRRRRRREN

lookasc

ladig
lacr
ladone

equ
bes
cmp
bne
lda
ldx
cmp
beq
iny
Jmp
Jmp
Jmp
rts
ds

ORG

*

ladig
#$A0
ladone
inbuf,y
#7

#$8D
lacr

nxtbit
dig
getnum

$Dege-*,0

IS /BUILD/FIRM.1

F8ORG

INCLUDE AUTOST1

;Was char a hex digit?
3I1s 1t a quote
;Done if not
;G6et next char
sfor shifting asec into A2L and A2H
sWas it a cr?
1Go handle cr
;Advance index into inbuf
sGo shift it in

3F8 monitor rom
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19 AUTOST1

Feee

Feo1:
128

Fgge

F885:
F8e6:
F888:
F8dA:
F8@c:
:B1
F818:
: 25
F814:
F816:
F818:
F819:
F819:
F81C:
F81E:
:C8
120
: 98
F826:
F828:
F829:
:68

F8OE

Fg12

Fg2e
F821
F824

F8ac

F82D:
199
168
F832:
F832:
F834:
F836:
F838:
F83A:
tAB
F83C:
F83E:
F840:
F843:
F844:
F846:
F847:
F847:
F848:
F843:
F84B:
F84D:
:68
129

Fg2F
F831

F83A

F84F
F858

F852:
F854:
F856:
F858:
F859:
F85A:
F85C:
F85E:
F85F:

t4A

88

28
A
a9
69
85

45

51
91
69

28
Cc4
BB

69
48
29

Cs

AD
De
AP
84

AS
85
28
88
18
68

48
4A
29
29
85

=2]
69
85
8A
BA
5
85
68

47

eF
g2
EB
2E
26
39
2E
26
26

BE
Fe
81

(4]

2D
FS

2F
g2
27
2D

27
3]
38
28

Fe

93
04
27

18
a2
7F
26

26
26

F8

F8

F8

F8

F8

F8pcC

F831

Fg81cC

F826e

F838

F83c¢C

F856

Apple //c F8 monitor firmware

3 PLOT LSR A

4 PHP

S JSR GBASCALC
6 PLP

7 LDA #$0F

8 BCC RTMASK
9 ADC #$ED
18 RTMASK STA MASK
11 PLOTH1 LDA (GBASL),Y
12 EOR COLOR
13 AND MASK
14 EOR (GBASL),Y
15 STA (GBASL),Y
16 RTS

17 *

18 HLINE JSR PLOT
19 HLINE1 CPY H2

28 BCS RTS1
21 INY

22 JSR PLOT1
23 BCC HLINE1
24 VLINEZ ADC #$01
25 VLINE PHA

26 JSR PLOT
27 PLA

28 CMP v

29 BCC VLINEZ
38 RTS1 RTS

31 *

32 CLRSCR LDY #$2F
33 BNE CLRSC2
34 CLRTOP LDY #$27
35 CLRSC2 STY ve

36 3

37 LDY #$27
38 CLRSC3 LDA #$00
39 STA COLOR
49 JSR VLINE
41 DEY

42 BPL CLRSC3
43 RTS

44 *

45 GBASCALC PHA

46 LSR A

47 AND  #$83
48 ORA  #%@4
49 STA GBASH
Y} PLA

51 AND #$18
52 BCC GBCALC
53 ADC ¥$TF
54 GBCALC STA GBASL
55 ASL A

56 ASL A

57 ORA GBASL
58 STA GBASL
59 RTS
68 *

Appendix A: Firmware Listing

31-MAY-85 PAGE 64
3 Y-COORD/2

;SAVE LSB IN CARRY

sCALC BASE ADR IN GBASL,H
;RESTORE LSB FROM CARRY
sMASK $@F IF EVEN

;MASK $FP IF ODD

s DATA

3 XOR COLOR
;5 AND MASK
H XOR DATA
H TO DATA

sPLOT SQUARE

s DONE?
7 YES, RETURN
3 NO, INCR INDEX (X-COORD)

;PLOT NEXT SGUARE
sALWAYS TAKEN
sNEXT Y-COORD

s SAVE ON STACK

5 PLOT SQUARE

;DONE?

s NO, LOOP.

sMAX Y, FULL SCRN CLR
;ALWAYS TAKEN

sMAX Y, TOP SCRN CLR

;STORE AS BOTTOM COORD

FOR VLINE CALLS

sRIGHTMOST X-CDORD (COLUMN)
;TOP COORD FOR VLINE CALLS
;CLEAR COLOR (BLACK)

sDRAW VLINE

sNEXT LEFTMOST X~COORD
sLOOP UNTIL DONE.

;FOR INPUT  @BDEFGH

sGENERATE GBASH=088081FG

sAND GBASL=HDEDE@AR




19 AUTOST1

F85F :
F861:
Fg862:
F864:
F866:
F868:
F869:
Fg8eA:
F86B:
F86C:
FB86E:
168
F871:
F871:
F872:
F873:
F876:
F878:
F879:
F87B:
F87C:
F87D:
t4A
129
168
F882:
F882:
1 A4
F886:
F889:
F88cC:
:AB
t4A
;98

F87@

FB7E
F87F
F881

F884

F88E
FB8F
LD

Fg92:
F893:
F895:
F897:
F898:
F899:
F89cC:
FB89F :
AR

F8A1

F8A3:
F8AS5:
F8AG:
F8A9:
F8AB:
F8AD:
F8AD:
F8AF :
F8B2:
F8B4:
F8B6:
198
F8B8:
F8BA:
F8BC:

F8B7

AS
18
69
29
85
1]
2A
3]
2A
g5
85

4A
g8
29
B1
28
a8
4A
4A
4A

AG

28
28
A1

6A
B@
29
4A
AA
BD
20
D@

A9
AA
BD
85
29

85
28
Fe
29
AA

Ad
ED
Fe

30

83
12
39

38
38

47
26

64

oF

3A
3B
96
48
3A

#5
oc

87

62
79
84
FC
1]

AB
2E
83
2F
18
8F
83

8B

F8

FB7F

FD
F9

F897

F8Aa1

F9
F8
F8AS

F9

FC
F8ccC

F8C9

Apple //c F8 monitor firmware 31-MAY-85 PAGE &5

61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
88
81
82
83
84
85
86
87
88
89
o8
91
92
93
94
95
86
a7
98
99
188
181
182
183
164
105
166
167
108
199
110
1111
112
113
114
115
116
117
118

NXTCOL LDA COLOR

s INCREMENT COLOR BY 3

cLe
ADC #$903
SETCOL AND #$0F 3SETS COLOR=17*%A MOD 16
STA COLOR
ASL A ;BOTH HALF BYTES OF COLOR EQUAL
ASL A
ASL A
ASL A
ORA COLOR
STA COLOR
RTS
*
SCRN LSR A 3yREAD SCREEN Y-COORD/2
PHP s SAVE LSB (CARRY)
JSR GBASCALC 3CALC BASE ADDRESS
L.DA (GBASL), Y sGET BYTE
PLP sRESTORE L.SB FROM CARRY
SCRN2 BCC RTMSKZ s IF EVEN, USE LO H
LSR A
LSR A
LSR A sSHIFT HIGH HALF BYTE DOWN
LSR A
RTMSKZ AND #$0F sMASK 4-BITS
RTS
*
INSDS1 LDX PCL sPRINT PCL,H
LDY PCH
JSR PRYX2
JSR PRBLNK s FOLLOWED BY A BLANK
LDA (PCL,X) ;sGET OPCODE
INSDS2 TAY ;Lable moved down 1

LSR A

BCC T1EVEN

ROR A

BCS ERR

AND #$87
TEVEN LSR A

TAX

LDA FMT1,X

JSR SCRN2

BNE GETFMT
ERR LDY #$FC

LDA #$00
GETFMT TAX

LDA FMT2, X
STA FORMAT
AND #$93

s (#=1 BYTE, 1=2 BYTE,
STA LENGTH
JSR NEWOPS
BEQ GOTONE

AND #$8F
TAX
TYA
LDY #$03
CPX ¥$8A

BEG MNNDX3

sEVEN/ODD TEST

sBIT 1 TEST

s XXXXXX11 INVALID OP

sMASK BITS

sLSB INTO CARRY FOR L/R TEST

$GET FORMAT INDEX BYTE
3sR/L H-BYTE ON CARRY

;SUBSTITUTE $FC FOR INVALID OPS
sSET PRINT FORMAT INDEX TO @

3 INDEX INTO PRINT FORMAT TABLE
$SAVE FOR ADR FIELD FORMATTING
sMASK FOR 2-BIT LENGTH

2=3 BYTE)

;get index for new opcodes
;found a8 new op (or no op)
sMASK FOR 1XXX181@8 TEST

SAVE IT
sOPCODE T8 A AGAIN
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F8BE: 4A 119 MNNDX1 LSR A

F8BF:98 08 F8C9 120 BCC MNNDX3 sFORM INDEX INTO MNEMONIC TABLE
F8C1:4A 121 LSR A

F8C2:4A 122 MNNDX2 LSR A s 1) IXXX1818 => B0121XXX
F8C3:89 280 123 ORA #$20 5 2) XXXYYYB1 => #B111XXX
F8C5:88 124 DEY 332 XXXYYY18 => @A118XXX
F8C6:D@ FA F8C2 125 BNE MNNDX2 5 4) XXXYY 188 => B0188XXX
F8Cc8:C8 126 INY 3 B) XXXXX888 => @BOXXXXX
F8C9:88 127 MNNDX3 DEY

F8CA:D0 F2 F8BE 128 BNE MNNDX 1

F8CC:60 129 GOTONE RTS

F8CD: 130 *

F8CD:FF FF FF 131 DFB $FF,$FF,$FF

F8D#: 132 *

F8Do:20 82 F8 133 INSTDSP JSR INSDS 1 sGEN FMT, LEN BYTES
F8D3:48 134 PHA ;SAVE MNEMONIC TABLE INDEX
F8D4:B1 3A 135 PRNTOP LDA (PCL),Y

F8D6:20 DA FD 136 JSR PRBYTE

F8D9:A2 B1 137 LDX #$91 sPRINT 2 BLANKS

F8DB:29 4A F9 138 PRNTBL JSR PRBL2

F8DE:C4 2F 139 CPY LENGTH sPRINT INST (1-3 BYTES)
F8EP:C8 149 INY ;IN A 12 CHR FIELD

FBE1:98 F1 F8D4 141 BCC PRNTOP

F8E3:A2 B3 142 LDX #$03 sCHAR COUNT FOR MNEMONIC INDEX
FBES:C8 B4 143 CPY #$84

F8E7:98 F2 F8DB 144 BCC PRNTBL

FBE9:68 145 PLA sRECOVER MNEMONIC INDEX
FBEA:A8 146 TAY

FB8EB:B9 C# F9 147 LDA MNEML , Y

FBEE:85 2C 148 STA LMNEM sFETCH 3-CHAR MNEMONIC
F8FB:B9 08 FA 149 LDA MNEMR, Y 3 (PACKED INTO 2-BYTES)
F8F3:85 2D 1590 STA RMNEM

FB8FS5:AS B4 151 PRMN1 LDA #6890

F8F7:A8 85 152 LDY #4095

F8F9:86 2D 153 PRMN2 ASL RMNEM ;SHIFT § BITS OF CHARACTER INTO A
F8FB:26 2C 154 ROL LMNEM

F8FD:2A 155 ROL A ;3 (CLEARS CARRY)

F8FE:88 156 DEY

F8FF:Df F8 F8F9 157 BNE PRMN2

F981:69 BF 158 ADC #$BF sADD "?% DFFSET

F963:28 ED FD 159 JSR cauT sOUTPUT A CHAR OF MNEM
F986:CA 168 DEX

FS87:D8 EC F8F5 181 BNE PRMN1

F909:28 48 F9 162 JSR PRBULNK sOUTPUT 3 BLANKS

F96C:A4 2F 163 LDY LENGTH

FOPE:A2 #6 164 LDX #$96 ;CNT FOR & FORMAT BITS
F91p:E¢ 93 165 PRADR1 cPX #$03

F912:F@ 1C F938 166 BEQ PRADRS ;1F X=3 THEN ADDR.

F914:96 2E 167 PRADR2 ASL FORMAT

F916:98 BE F926 168 BCC PRADR3

F318:BD B9 F9 169 L.DA CHAR1-1,X

F91B:28 ED FD 179 JSR couT

FO1E:BED B3 F9 171 LDA CHAR2-1,X

F921:F8 083 Fo26 172 BEG PRADR3

F923:28 ED FD 173 JSR couT

F926:CA 174 PRADR3 DEX

F927:D8 E7 F9186 175 BNE PRADR1

F929:60 176 RTS
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F92A:
Fo2h:
F92B:
F92D:
tAS

Fo30

F932:
F934:
F336:
Fo938:
F93B:
Fa3cC:
F93D:
:C8

FO3F

F948:
120

F941

F944:
F945:
F948:
Fo48:
F94a:
Fg4cC:
1 CA

FoO4F

Fo58:
F952:
F953:
F953:
F954:
F956:
Fo58:
F959:
F95B:
F95C:
F95E:
:C8
168
F962:
F962:
Fo62:
F962:
Foe2:
F962:
Foe2:
F963:
tFF

Fo6p
F961

Foe64

F9e65:
F966:
F967:
Foes8:
F969:
F96A:
F96B:
F96C:
FO6D:
F96E:
FO6F:
:FF
177

Fo78
Fa71

Fg72:

88
30
2e

c9
B1
o8
28
AA
E8
D8

98

8A
4C

A2
A9
28

D@
60

38
A5
A4
AA
19
88
65
a9

BF
22

33
CB
62
FF
73
83
22
FF
33
CB
66

oF

E7
DA
2E
E8
3A
F2
56

21

DA
DA
B3
Ad
ED

F8

2F
3B

81

3A
21

FD

F9

FD

FD

FD

F914

F92A

Fo49

F94A

Fa5C

Fae1

Apple //c F8 monitor firmware

177
178
179
188
181
182
183
184
185
186
187
188
189
194
191
192
193
194
195
196
197
198
199
209
201
282
203
284
25
286
207
248
289
219
211
212
213
214
215
216
217
218
219
228
221
222
223
224
225
226
227
228
229
230
231
232
233
234

*

PRADR4

PRADRS

RELADR

PRNTYX
PRNTAX
PRNTX

#

PRBLNK
PRBL2
PRBL3

*

PCADJ
PCADJ2
PCADJ3

PCADJ4

RTS2

*

If v=¢0
IF Y=1

Aown e e e

FMT1

DEY
BMI
JSR
LDA
CMP
LDA
BCC
JSR
TAX
INX
BNE
INY
TYA
JSR
TXA
JMP

LDX
LDA
JSR
DEX
BNE
RTS

SEC
LDA
LDY
TAX
BPL
DEY
ADC
BCC
INY
RTS

FMT1 BYTES:

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

Appendix
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PRADR2
PRBYTE
FORMAT
#$E8 ;HANDLE REL ADR MODE
(PCL),Y s SPECIAL (PRINT TARGET,
PRADR4 ;7 NOT OFFSET)
PCADJ3
;PCL,PCH+OFFSET+1 TO A,Y
PRNTYX i+1 TO Y, X
PRBYTE sOUTPUT TARGET ADR
;5 0OF BRANCH AND RETURN
PRBYTE
#$03 s BLANK COUNT
Y$AD ;LOAD A SPACE
couT ;OUTPUT A BLANK
PRBL2 ;LOOP UNTIL COUNT=8
;8=1 BYTE, 1=2 BYTE,
LENGTH 3y 2=3 BYTE
PCH

sTEST DISPLACEMENT SIGN
PCADJ4 ;3 (FOR REL BRANCH)
sEXTEND NEG BY DECR PCH
PCL
RTS2 sPCL+LENGTHC(OR DISPL)+1 TO A
;3 CARRY INTO Y (PCH>

XXXXXXY® INSTRS

THEN RIGHT HALF BYTE

THEN LEFT HALF BYTE
(X=INDEX)

$0F
$22
$FF
$33
$CB
$62
$FF
$73
$83
$22
$FF
$33
$CB
$66
$FF
$77
$0F

A Fimware Listing
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F973

F97s

F976:
168

Fo77

F978:
F£979:
FO7A:
F97B:
Fa7¢C:
F97D:
F97E:
F97F:
Fo8e:
Fa81:
Fag2:
F983:
F984:
F985:
F986:
F987:
Fo88:
F989:
Fo8a:
F98B:
tFF

Fo8C

Fo8D:
:CB
Fo8F :
Ha
187

FI98E

F99¢
Fo9e1

Fg92:
F993:
tFF
F995;:
F996:
F997:
F898:
F999:
Fa9Aa:
F99B:
F99cC:
F99D:
F99E:
F99F :
FF
:78

F894

FoAp
F9A1

Fon2;
F9A3:
F9A4;
:78
F9A6:
F9AB:
F9A7;:
: 81
F9A9:
:59
F9AB:

F9AS

F9A8

F9AA

128
F974;
:33

FF
cB

FF
70
oF
22
FF
39
CB
66
FF
7D
B
22
FF
33
CB
A8
FF
73
11
22

33
AB

61
22

33
CB
Y
FF
70
91
22
FF
33
cB
60

24
31
65

29
21
82

4D

Apple //c F8 monitor firmware

235 DFB $20
236 DFB $FF
237 DFB $33
238 DFB $CB
239 DFB $68
249 DFB $FF
241 DFB $79
242 DFB $OF
243 DFB $22
244 DFB $FF
245 DFB $39
246 DFB $CB
247 DFB $66
248 DFB $FF
249 DFB $7D
258 DFB $8B
251 DFB $22
252 DFB $FF
253 DFB $33
254 DFB $CB
255 DFB $A6
256 DFB $FF
257 DFB $73
258 DFB $11
259 DFB $22
260 DFB $FF
261 DFB $33
262 DFB $CB
263 DFB $A6
264 DFB $FF
265 DFB $87
286 DFB $01
267 DFB $22
268 DFB $FF
269 DFB $33
279 DFB $CB
271 DFB $69
272 DFB $FF
273 DFB $78
274 DFB $01
275 DFB $22
276 DFB $FF
277 DFB $33
278 DFB $CB
279 DFB $648
289 DFB $FF
281 DFB $78
282 DFB $24
283 DFB $31
284 DFB $65
285 DFB $78
286 ; ZZXXXYB1 INSTR’S

287 FMT2 DFB $08
288 DFB $21
289 DFB $81
299 DFB $82
291 DFB $59
292 DFB $4D
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F9AC: 91
FOAD:92
FOAE:86
FOAF : 4A
F9B®:85
F9B1:9D
F9B2:49
F9B3:5A
F9B4:

F9B4:D9
FoB5:08
F9BG:D8
FSB7:A4
FOB8: A4
FOB9: 88
FOBA:

F9BA:AC
F9BB:A9
F9BC:AC
F9BD:A3
FOBE:A8
F9BF : A4
Facg:1C
F9C1:8A
Facz:1C
F9Cc3:23
F9C4:5D
F9C5:8B
F9Cc6: 1B
FI9C7:A1
F9C8:9D
F9C9:8A
F9CA:1D
FACcB:23
F9CC:9D
F9CD:8B
FOCE: 1D
FOCF : A1
FoD@: 1C
FOD1:29
F9D2:19
FOD3:AE
FoD4:69
F9D5: A8
FoD6: 19
F9D7:23
F9D8: 24
F9D9:53
F9DA: 1B
F9DB:23
F9DbC:24
FODD:53
FODE: 19
FODF : A1
FOER:AD
FOE1:1A
FQE2:5B
FOE3:5B

Apple //c F8 monitor firmware 31-MAY-85
293 DFB $91 1 ZPAG, X
294 DFB $92 3ABS, X
295 DFB $86 ;ABS,Y
296 DFB $4A ; (ABS)
297 DFB $85 1 ZPAG, Y
298 DFB $9D sRELATIVE
299 DFB $49 3 CZPAG) (new)
360 DFB $5A s (ABS, X) (new)
381 *

382 CHAR2 DFB $D9 AN

303 DFB $60 ; (byte F of FMT2)
304 DFB $D8 'Y’

385 DFB $A4 P

386 DFB $A4 [ &

307 DFB $09

348 *

389 CHAR1 DFB $AC A

310 DFB $A9 573

311 DFB $AC L

312 DFB $A3 [

313 DFB $A8 0

314 DFB $A4 I

315 MNEML DFB $1C

316 DFB $8A

317 DFB $1C

318 DFB $23

319 DFB $5D

328 DFB $8B

321 DFB $1B

322 DFB $A1

323 DFB $9D

324 DFB $8A

3258 DFB $1D

326 DFB $23

327 DFB $9D

328 DFB $8B

328 DFB $1D

339 DFB $A1

331 DFB $1C s BRA

332 DFB $29

333 DFB $19

334 DFB $AE

335 DFB $69

336 DFB $AB

337 DFB $19

338 DFB $23

339 DFB $24

349 DFB $53

341 DFB $1B

342 DFB $23

343 DFB $24

344 DFB $53

345 DFB $19

346 DFB $A1 (A) FORMAT ABOVE
347 DFB $AD y TSB

348 DFB $1A

349 DFB $58

359 DFB $5B

Appendix Ar Fhrmware Listing
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FOE4: A5 351 DFB $AS
FOES:69 352 DFB $69
FOEG: 24 353 DFB $24
FOE7:24 354 DFB $24 3y (B) FORMAT
FOE8:AE 385 DFB $AE
FOE9: AE 356 DFB $AE
F3EA:A8 367 DFB $A8
FOEB:AD 368 DFB $AD
FOEC:29 359 DFB $29
F9ED:8A 360 DFB $8A
FOEE:7C 361 DFB $7C
FOEF :8B 362 DFB $8B 5 €C) FORMAT
FOF@: 15 363 DFB $15
FOF1:9C 364 DFB $9C
F9F2:6D 365 DFB $6D
FOF3:9C 366 DFB $9C
FOF4:A5 367 DFB $A5
FOF5:68 368 DFB $69
FOFG6:29 369 DFB $29
FOF7:53 378 DFB $63 3 (D) FORMAT
FO9rg8:84 371 DFB $84
FAOF9:13 372 DFB $13
FOFA:34 373 DFB $34
FOFB: 11 374 DFB $11
FOFC:AS 375 DFB $A5
F9FD:69 376 DFB $69
FOFE:23 377 DFB $23 i (E) FORMAT
FOFF:AD 378 DFB $AD
FARD: 379 *

FAdB:D8 388 MNEMR DFB $D8
FAB1:62 381 DFB $62
FAB2:5A 382 DFB $5A
FAB3:48 383 DFB $48
FAB4:26 384 DFB $26
FABS:62 385 DFB $62
FABG:94 386 DFB $94
FAB7:88 387 DFB $88
FARB:54 388 DFB $64
FAPS:44 389 DFB $44
FABA:C8 390 DFB $C8
FAPB:54 391 DFB $54
FABC:68 392 DFB $68
FABD: 44 383 DFB $44
FAGE:ES 394 DFB SE8
FABF:94. 395 DFB $94
FA18:C4 386 DFB $C4 s BRA
FA11:B4 397 DFB $B4
FA12:08 398 DFB $68
FA13:84 399 DFB $84
FA14:74 400 DFB $74
FA15:B4 481 DFB $B4
FA16:28 482 DFB $28
FA17:6E 483 DFB $GE
FA18:74 494 DFB $74
FA19:F4 485 DFB $F4
FA1A:CC 406 DFB: $cC
FA1B:4A 487 DFB $44

FA1C:72 488 DFB $72

Appendix A Firmware Listing
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FA1D:
A4
1 8A
186
:AA

FA1E
FA1F
Fa2@
FA21

FA22:
FA23:
FA24:
FA25:
FA26:
FA27:
FA28:
FA29:
FA2A:
FA2B:
FA2C:
FA2D:
122
172
FA38:
FA31:
FA32:
FA33:
172

FA2E
FA2F

FA34

FA35:
FA36:
:C8
FA38:
FA39:
FA3A:
FA3B:
FA3C:
FA3D:
FA3E:
FA3F:
FA46:
185
FA42:
FA44:
FA47:
FA47:
FA47:
FA47:
FA47:
FA47:
FA47:
FA47:
FA47:
FA49:
FA4A:
FA4B:
FA4C:
FA4C:
FA4D:
:68
: 85

FA37

FA40@

FASH
FAS1

FAS3:
: 85

FAS4

F2

A2
A2
74
74
74
72
44
68
B2
32
B2
72

1A
1A
26
26

72
88

c4
cA
26
48
44
44
A2
c8

AS
4C

85
74
FA
68

28
29

68

45
45
g3

44

4A

3A

3B

c8

FF

Apple //c F8 monitor firmware

489
418
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
438
431
432
433
434
435
436
437
438
439
448
441
442
443
444
445
446
447
448
449
458
451
452
453
454
455
456
457
458
453
468
461
462
463
464
465
466

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

IRG STA
LDA
JMP

Z % x k% * k x %

EWBRK STA
PLY
PLX
PLA

BREAK PLP
JSR
PLA
STA
PLA
STA

$F2
$A4
$8A
$06
$AA
$A2
$A2
$74
$74
$74
$72
$44
$68
$B2
$32
$B2
$72
$22
$72
$1A
$1A
$26
$26
$72
$72
$88
$C8
$C4
$CA
$26
$48
$44
$44
$A2
$C8

$45

$45
NEWIRG

MACSTAT

SAVE
PCL

PCH

31-MAY-85 PAGE 71

s CA) FORMAT
s TSB

3 (B) FORMAT

3 (C) FORMAT

3 (D) FORMAT

3 (E) FORMAT

3+ Trash $45 for those who want it
;+

s+

NEWBRK is called by the interrupt bandler which has
set the hardware to its default state and encoded
the state in the accumulator. Software that wants
to do break processing using full system resources
can restore the machine state from this value.

;save state of machine
srestore registers for save

sNote: same as old BREAK routine!!
;save reg’s on BRK
sincluding PC

Appendbx A: Firmware Listing
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FAS6:6C FB 83 467 JMP (BRKV) scall BRK HANDLER

FAS9: 468 *

FAG9:20 82 F8 469 0OLDBRK JSR INSDS1 ;PRINT USER PC

FAGC:28 DA FA 478 JSR RGDSP 1 ;3 AND REGS

FASF:4C 65 FF 471 JMP MON ;G0 TO MONITOR (NO PASS GO, NO $2881)
FAG2: 472 *

FAB2:D8 473 RESET CLD ;DO THIS FIRST THIS TIME
FAG3:28 84 FE 474 JSR SETNORM

FABG:20 2F FB 475 JSR INIT

FAG9:28 4D CE 476 JSR 2ZQUIT 3+ Setvid & Setkbd

FABC:28 1A C4 477 JSR INITMOUSE sinitialize the mouse
FABF:28 @84 CC 478 JSR CLRPORT iclear port setup bytes
FA72:9C FF 84 479 STZ ACIABUF ;jand the commahead buffer
FA75:AD 5F C@ 488 LDA SETAN3 3 AN3 = TTL HI

FA78:20 BD FA 481 JSR RESET.X i initialize other devices
FA7B:2C 18 C@ 482 BIT KBDSTRB 3 CLEAR KEYBOARD

FA7E:80 85 FABS 483 BRA BEEPSKIP 3+ Bell already beeped
FABH:EA 484 NOP 3+ align code

FA81:D8 485 NEWMON CLD

FAB2:28 3A FF 486 JSR BELL 3 CAUSES DELAY IF KEY BOUNCES
FA85:AD F3 §3 487 BEEPSKIP LDA SOFTEV+1 ;18 RESET HI

FA88:49 AS 488 EOR #$A5 sA FUNNY COMPLEMENT OF THE
FABA:CD F4 §3 489 CMP PWREDUP ; PWR UP BYTE 772

FASD:DB 17 FAAB 498 BNE PWRUP s NO S0 PWRUP

FABF:AD F2 B3 491 LDA SOFTEV ; YES SEE IF COLD START
FA92:D0 OF FAA3 492 BNE NOFIX ;y HAS BEEN DONE YET?
FAS4:A9 EB 493 L.DA #$ED ; DOES SEV POINT AT BASIC?
FA96:CD F3 83 494 chpP SOFTEV+1

FAS9:D§ 88 FAA3 495 BNE NOFIX ;7 YES SO REENTER SYSTEM
FA9SB:AB 83 496 FIXSEV LDY #3 3 NO SO POINT AT WARM START
FASD:8C F2 83 497 STY SOFTEV 7 FOR NEXT RESET

FAAB:4C @9 EB 498 Jmp BASIC ; AND DO THE COLD START
FAA3: 489 *

FAA3:6C F2 03 508 NOFIX JMpP (SOFTEV)

FAAB: 581 »

FAAG:28 CA FC 582 PWRUP JSR COLDSTART iTrash memory, init ports
FAAY: FAA9 593 SETPG3 EQU * s SET PAGE 3 VECTORS
FAAS:A2 65 504 L.DX #5

FAAB:BD FC FA 585 SETPLP L.DA PWRCON-1,X s WITH CNTRL B ADRS
FAAE:9D EF B3 586 STA BRKV-1,X ; OF CURRENT BASIC

FAB1:CA 587 DEX

FAB2:D@ F7 FAAB 508 BNE SETPLP

FAB4:A9 C6 589 LDA #$C6 3 LOAD HI SLOT +1

FABG:898 GA FB12 510 BRA PWRUP2 sbranch around mnemonics
FABS: 511 *

FABS: 512 * Extension to MNEML Cleft mnemonics)

FABS8: 513 *

FAB8:8A 514 DFB $8A sPHY

FABY:8B 518 DFB $8B ;PLY

FABA:AS 516 DFB $AS 38TZ

FABB:AC 517 DFB $AC ;TRB

FABC: 880 518 DFB $80 37727

FABD: 519 +

FABD: 520 * This extension to the monitor reset routine ($FAB2)
FABD: 521 * checks for apple keys. If both are pressed, it goes
FABD: 522 * into an exerciser mode. If the open apple key only is
FABD: 523 * pressed, memory is selectively trashed and a cold start
FABD: 524 * is done.
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FABD:
FABD:
:8D

FABF

FAC2:
FACS:
FAC8:
FACB:
FACE:
198
FAD2:
FADG:
FADB:
FAD7:
FADA:
FADC:
1A9
:85
FAE2:
A9

FAD®

FADE
FAED

FAE4

FAEG:
FAED:
FAEC:
FAEF:
120
FAF4:
FAFB:
FAF8:
FAF8:
FAF8:
FAFS8:
174
FAFA:
FAFB:
FAFC:
FAFD:
FAFD:
FAFF:
FB@#2:
FBB2:
FBBS:
FBBG:
FBB8:
FBR9:
FBB9:
:C4
FB12:
FB12:
:85
FB16:
:6C
FB1C:
FB1D:
FB1E:
:4C
tAD
FB23:
EA

FAF1

FAF9

FB11

FB14

FB19

FBI1E
FB21

FB24

FB25:

126

A9

29
28
E
2C
10

4C
EA
EA
28
A9
85

A2
28
BD
20
A9

BS
80

74
76
c6
X'}

59
8

28
E8
38
60

C1

86
28

X}
8o

EA
BD

FF
FB
3A
F8
62
61
SE
D4
c1

8E
44
48
a6
41
FA
AB
ED
3A
ED
BD
ED
4A
gA

FA
Eg

DA
DC

Fe

1]
81
68
[1]

1]
']

64

84

FF

cs

ce

ca
FB2E
FAAB

c7

FD

FD
CE
FD
FD

FBB2

45
FD
FAE4

F@# EC

FB
2

ce

co

Apple //c F8 monitor firmware

525
526
527
528
529
539
531
5§32
533
534
535
536
537
538
539
548
541
542
543
544
545
546
547
548
548
559
551
552
563
554
5585
556
587
558
559
560
561
562
563
564
565
566
567
568
569
578
571
5§72
573
574
575
576
577
578
579
80
581
582

*

RESET.X

REGDSP
RGDSP 1

RDSP1

*

* Right half of
*

*

PWRCON

*

RGDSP2

*

TITLE

*

PUWRUP2

PREAD

PREAD2

LDA
STA
JSR
JSR
ASL
BIT
BPL
BCC
JMP
NOP
NOP
JSR
LDA
STA
LDA
STA
LDX
LDA
JSR
LDA
JSR
LDA
JSR
LDA
BRA

#S$FF
VMODE
BELL
PCNVRST
BUTN1
BUTN®
RTS2D
PWRUP
BANGER

CROUT
#$44
A3L
#5080
A3H
#$FA
#¥$A0
couT
RTBL-$FA,X
couT
#$BD
couT
ACC+5,X
RGDSP2

new mnemonics,

31-MAY-85 PAGE 73

sinitialize mode
;+ Need bell delay for 3.5" drive
3+ Reset protocol converter

;open apple only, reboot
;both apples, exercise
3+ align code

;4-

sDISPLAY USER REG CONTENTS
sWITH LABELS

;Memory state now printed

er

smake room for mnemonics

indexed from MNEMR

DFB $74 s PHY

DFB $74 ;PLY

DFB $76 18TZ

DFB $C6 ; TRB

DFB $80 19277

DW OLDBRK

DFB $00,$E0,$45

JSR PRBYTE

INX

BMI RDSP 1

RTS

ASC ‘Apple 10

DFB $C4 ;optional filler

STX Loce 3 SETPG3 MUST RETURN X=9
STA Loc1 3 SET PTR H

JSR APPLETII ;Display our banner...
JMP (Loce> ; JUMP $C6@0

BRK

BRK

JMP MPADDLE jread mouse paddle

LDY #3500 s INIT COUNT

NOP sCOMPENSATE FOR 1ST COUNT
NOP

LDA PADDLS, X ;sCOUNT Y-REG EVERY 12 USEC.
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19 AUTOST1

FB28
FB2A
FB2B
FB2D
FB2E

110 84
:C8
:D8 F8
:88
168

FB2F:

FB2E

FB25

Apple //c F8 monitor firmware

583
584
585
586
587

49

RTS2D

31-MAY -85

BPL RTS2D

INY

BNE PREAD2 JEXIT AT 255 MAX
DEY

RTS

INCLUDE AUTOST2

Appendix A: Firmware Listing




20 AUTOST2

FB2F:

1A9
:85
FB33:
FB36:
FB39:
FB3C:
H)
tAD

FB2F
FB31

FB3E
FB4@

FB43:
FB46:
FB49:
FB4B:
FB4D:
FB4E:
FB4F :
FB52:
FB54:
FBS54:
FBS6:
FB59:
FB59:
FB5B:
FBSD:
FB6D:
120
FBE3:
FBBS:
FB68:
FBEB:
1D
160
FBG6F :

tAD
149
:8D
:60
FB78:
FB78:
FB78:
: D@
FB7C:
FB7F:
FB81:
FB83:
FB85:
FB88:
FB8B:
FB8D:
HE)
:2C
12C
FB97:
FB99:
FB9B:
FB9D:
tEE

FB6O

FB6C
FBGE

FB6F
FB72
FB74
FB77

FB7A

FB8F
FB91
FB94

FBAD

FBA3:

128

AD
AD
AD
A9

AD
20
A9
85
EA
EA
20
8@

89
4C

A9
85
4C

Ap
B9
29
88

co

AC
10
ce
D@
2C
AC
10
co

38
89
Fé
29

AD

-]
48
56
54
51
11}
8B
59
53
36
14
22

BA
85

88
54

17
25
22

58
89
BA
8D

F7

F3
AS
F4

8D
18
e
13
93
BF
10
‘X
FB
83
83
10
7B
64
60
B7
B8
7B
7B

ce

ce

ce
FB4B

ce

ce
F8

CcE
FBS9

CcD

FC
FC

c5
84

FB65

83
b3

FB78
FBg4
FB94

FB94
cé
cé
FB88

FB94
ce
26
FBFD

FB54

85
65

Apple //c F8 monitor firmware 31-MAY-85 PAGE 75

*

INIT

SETTXT

SETGR

SETWND

*

DOCTL

*

VTAB23
TABV

*

APPLEII

STITLE

*

SETPWRC

*

VIDWAIT

KBDWAIT

NOWAIT

NEWADV

LDA
STA
LDA
LDA
LDA
LDA
BEQ
LDA
LDA
JSR
LDA
STA
NOP
NOP
JSR
BRA

ORA
JMP

LDA
STA
JMp

JSR
LDY
LDA
STA
DEY
BNE
RTS

LDA
EOR
STA
RTS

EQu
CMP
BNE
LDY
BPL
CPY
BNE
BIT
LDY
BPL
CPY
BEQ
BIT
BIT
BMI
BIT
BEG
JSR
INC
LDA

#$00 ;CLR STATUS FOR DEBUG SOFTWARE
STATUS

LORES

TXTPAGE 1 s INIT VIDEOD MODE

TXTSET 3SET FOR TEXT MODE

¥$09 sFULL SCREEN WINDOW

SETWND

TXTCLR 3SET FOR GRAPHICS MODE

MIXSET sLOWER 4 LINES AS TEXT WINDOW
CLRTOP

¥$14

WNDTOP $SET WINDOW

WNDREST ;48788 column width

VTAB23

r$80 scontrols need high bit
CTLCHAR® jexecute control char

#$17 ;VTAB TO ROW 23

cv ;VTABS TO ROW IN A-REG

VTAB sdon’t set OURCVI!Y

HOME ;yCLEAR THE SCRN

*#9

APPLE2C-1,Y ;GET A CHAR

LINE1+13,Y sPUT IT AT TOP CENTER OF SCREEN
STITLE

SOFTEV+1 sROUTINE TO CALCULATE THE ‘FUNNY
#$A5 sCOMPLEMENT’ FOR THE RESET VECTOR
PWREDUP

* sCHECK FOR A PAUSE (CONTROL-S).
#$8D sONLY WHEN I HAVE A CR

NOWAIT sNOT SO, DO REGULAR

KBD 315 KEY PRESSED?

NOWAIT sNO.

#$93 sYES — IS IT CTRL-S?

NOWAIT sNOPE - IGNORE

KBDSTRB ;CLEAR STROBE

KBD sWAIT TILL NEXT KEY TO RESUME
KBDWAIT sWAIT FOR KEYPRESS

#$83 318 IT CONTROL-C?

NOWAIT sYES, SO LEAVE IT

KBDSTRB sCLR STROBE

VFACTV 3is video firmware active?
VIiDOUT s=»no, do normal 48 column

#$60 5i5 it a control?

DOCTL j=»>yes, do it

STORCH sprint w/inverse mask

OURCH sadvance cursor

OURCH ;and update others
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20 AUTOST2

‘BA6:
FBA9:
FBAB:
FBAE:
:88
FBB2:
FBB2:
FBB3:
FBB3:
FBB4:
FBB4:
FBBG:
FBBS:
FBBA:
FBBC:
FBBF:
FBCO:
FBCB:
FBC1:
148
FBC2:
FBC3:
FBCS:
FBC7:
FBCY:
FBCA:
FBCC:
169
: 85
FBD2:
FBD3:
FBD4:
“BD6:
‘BD8:
FBD9:
FBD9:
FBDB:
FBDD:
FBDF :
FBE2:
FBE4:
FBEG:
FBES:
: 88

FBB2

FBC1

FBCE
FBDB

FBEC

FBED:
FBEF :
FBFB:
A4

FBF O

FBF2:
:EB

FBF 4

FBFG:
FBF8:
FBFA:
FBFC:
FBFD:
FBFD:
:BO
1A8

FBFF
FCo1

2C
38
8D
85

EA
06

18
c9
o8
25
4C
[ 1)

00

4A
29
89
85
68
29
S8

LL]
8A
15
85
60

co
De
A9
29
AD
A9
28
AD

Dp
69
81
A5
C5
BO
69

Cc9

1F
85
7B
24
46

K]
g4
29

18
82
7F
28

28
28

87
12
44
A8
ce
19
A8
38

Fs

24
28
24
24
21
66

Ap
EF

ce

84

FC

FC
co

FBBO

FBF8

FBBC
FBBC

FBDB

FBEF

FBE4

FCe2

FBF@

Apple //c F8 monitor firmware

60
61
62
63
64
65
66
67
68
69
78
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
a9
91
92
93
94
95
96
97
28
99
180
101
182
183
194
1685
186
107
188
169
118
111
112
113
114
118
116
117

NEWADV1

*

*
FBVERSION
*

DOCOUT1

DCX

*

*

BASCALC

BASCLC2

*

CHKBELL

BELL1

BELL2

RTS2B

*
STORADV
ADVANCE
ADV2
RTS3

#

VIDOUT

BIT
BMI
STA
STA
BRA

NOP
DFB

BPL
cMpP
BCC
AND
JMP
BRK

DFB

PHA
LSR
AND
ORA
STA
PLA
AND
BCC
ADC
STA
ASL
ASL
ORA
STA
RTS

CMP
BNE
LDA
JSR
LDY
LDA
JSR
LDA
DEY
BNE
RTS

LDY
STA
INC
LDA
CMP
BCS
RTS

CMP
BCS
TAY

RD8EVID
NEWADV 1
OLDCH
CH

ADV2

Gaonrs

DCX
#$AD
DCX
INVFLG
couTz

$08

A

#$83
#$04
BASH

#3$18
BASCLC2
#¥$T7F
BASL

A

A

BASL
BASL

#$87
RTS2B
#$49
WATT
#$CO
#$6C
WAIT
SPKR

BELL2

CH
(BASL), Y
CH
CH
WNDWDTH
CR

¥$A0
STORADV

31-MAY-8S PAGE 76
sbut only if not 80 column
;=388 columns, leav’em

scheck for CR

;//e, chels ID byte

;j=>video firmware active,
sis it control char?
;=>yes, no mask

jelse apply inverse mask
;and print character

schels ID byte

sCALC BASE ADDR IN BASL,H
;FOR GIVEN LINE NO.
3 B<=LINE NO.<=$17
;ARG=@PPABCDE, GENERATE
s BASH=000081CD
3 AND
; BASL=EABAB@#8D

sBELL CHAR? (CONTROL-G)
3 NO, RETURN.

3 YES...

;DELAY .81 SECONDS

;TOGGLE SPEAKER AT 1 KHZ
; FOR .1 SEC.

sget 48 column position
;and store
jincrement cursor

sBEYOND WINDOW WIDTH?
;7 YES, CR TO NEXT LINE.
;7 NO, RETURN.

;CONTROL CHAR?
s NO, OUTPUT IT.
s INVERSE VIDEQD?

Appendix A: Firmware Listing
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28 AUTOST2

Fce2
FCo4

Fce6:
Fces:
FCBA:
Fcac:

FCOE

FC18:
FC13:
FC15:
FC17:
FC1A:
FC1C:

FC1E
Fc2e

: 18
:C9
Fo
c9
Fe
cs
:DP
29
19
AS
20
AS
Ccs
:B@
:C6

FCa2:

Fcaa:

FC24

FC27:
Fce9:
FcacC:
FC2E:
FC2F:

FC3#

FC32:

FC34

80
120
A5
2C
19
4A
18
165
85
160

FC35:
FC35:
FC35:
FC35:
FC35:

FC35:
FC36:
FC38:
FC3B:
FC3D:
FC3E:

FC4p

a8
A2
DD
Fe
CA
19
168

FC41:

FC41:

FC42:

Fc42:
FC44:
FC46:
FCa7:
FC4A:
FC4D:
168
FC59:

FC4F

FC51

FC53:
FCS5:
FC57:

88
AS
48
20
28
AR

1A
:C5
op
BO
8o

FC58:

FCs8:
FCSB:

28
8e

FCED:

FCSD:

180

20

EC FBFO
8D

6B FC73
8A

5A FCe6
88

co FBD9
E2 FE

E7 FBFC
21

EB FE

22

25

DC FEFC
25

62 FCg6
C1 FB

28

1F Co

B2 FC38

28
28

16
FE FE
43 FC8e

F8 FC38

19 FCSD
25

24 FC
9E FC
1]

23
F1 FC46
CB Fc22

A5 CD
E7 FC44

9D CC

Apple //c¢ F8 monitor firmware

31-MAY-85 PAGE 77
s YES, OUTPUT IT.

1 CR?
;Yes, use new routine
sLINE FEED?

; IF 80, DO IT.

yBACK SPACE? (CONTROL-H)

3 NO, CHECK FOR BELL.
sdecrement all cursor H indices
;IF POSITIVE, OK; ELSE MOVE UP.
sjget window width,
sand set CH’s to WNDWDTH-1
sCURSOR V INDEX

jtop line, exit
;not top, go up omne

;go update OURCV

jcalculate the base address
iget the left window edge
;88 columns?

;=>no, left edge ok

jdivide width by 2

jprepare to add

sadd width to base

* NEWOPS translates the opcode in the Y register
to a mnemonic table index and returns with Z=1.

sget the opcode

;check through new opcodes
sydoes it match?

;j=»yes, get new index

selse check next one

snot found, exit with BNE

3ESC F IS CLR TO END OF PAGE

;SAVE CURRENT LINE NO.
;CALC BASE ADDRESS
sCLEAR 7O EOL. (SETS CARRY)
sCLEAR FROM H INDEX=8 FOR REST
s INCREMENT CURRENT LINE NO.

ON STACK

;DONE 7O BOTTOM OF WINDOW?
KEEP CLEARING LINES,
TAB TO CURRENT LINE

3 NO,
i YES,

smove cursor home
sthen clear to end of page

;load Y with proper CH

118 BPL STORADV

119 VIDOUTH1 CMP #$8D

128 BEQ NEWCR

121 cMp #$8A

122 BEQ LF

123 CMP #$88

124 BNE CHKBELL

125 BS JSR DECCH

126 BPL RTS3

127 LDA WNDWDTH

128 JSR WDTHCH

129 UP LDA WNDTOP

138 CMP cv

131 BCS RTS3

132 DEC cv

133 *

134 VTAB BRA NEWVTAB

135 VTABZ JSR BASCALC

136 LDA WNDLFT

137 BIT RD88VID

138 BPL VTAB48

139 LSR A

149 CLC

141 VTAB4¢ ADC BASL

142 STA BASL

143 RTS4 RTS

144 *

145

146 *

147 * If Y is not a new opcode, Z=8.

148 *

149 NEWOPS TYA

158 LDX #NUMOPS

151 NEWOP1 CMP OPTBL, X

152 BEG GETINDX

183 DEX

154 BPL NEWOP1

155 RTS

156 *

187 BRK

158 *

159 CLREOP BRA CLREOP1

168 CLREOP2 LDA cV

161 CLEOP1 PHA

162 JSR VTABZ

163 JSR CLEOLZ

164 LDY #$00

165 PLA

166 INC A

167 CMP WNDBTM

168 BCC CLEOP1

169 BCS VTAB

178 BRK

171 *

172 HOME JSR HOMECUR

173 BRA CLREOP2

174 *

175 CLREOP1 JSR GETCUR
Appendiy A
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29 AUTOST2

FCGO

FC&eC

FC78

FC8D:

: 88
FCe2:
FCe2:
FCe4d:
FCB5:
FC66:
FCe6:
FCe8:
FCBA:
: 99
FCBE:
FC78:
:4C
FC73:
FC73:
FC76:
FC79:
FC7B:
FC7E:
FC86:
FCc8e:
FC83:
FC85:
FC86:
FC86:
FC88:
FC8B:

.

FCc8D:
tA9

FCop

FC92:
FC95:
FC37:
FC99:
Fcac:
Fcac:
FCOE:
FCAD:
H:T]

FCA®

FCA2:
FCA4:
FCA4:
FCA7:
FCA7:
FCA8:
FCA8:
FCA9:
tE9

FCAA

FCAC:
FCAE:
:E9
:D@

FCAF
FCB1

FCB3:
FCB4:
FCB4:
:D@

FCB6

FCB8:
FCBA:

88
[
X

EG
AS
c5

ce

29
2C
18
28
88

BD
AP
68
A5
8D
80
20
2C
38
25
4C
88
89
88
7C
EA

38
48

ok}
68
=17
E6

E6
A5

E2
oF

25
25
23
1A
25

35

E9
FB
2A
44
E6

18
ae

25
FB
97

oD
Ad
7B
B2
32
caz

EF
Fe

28
EC

2A

91
FC

21
F6

42
g2
43
3C

FC44
FC73

FCc8s

Fc24
cc

26
FCo9

CB
FC8D
Fcos

FC98

cD

FCAA

FCAS

FCBA

Apple //c¢ F8 monitor firmware

176
177
178
179
180
181
182
183
184
185
186
187
188
189
198
191
192
193
194
195
186
197
198
199
200
201
202
203
204
285
286
207
208
249
218
211
212
213
214
218
216
217
218
219
229
221
222
223
224
225
226
227
228
229
238
231
232
233

*

SCROLL
*

NEWCR

*

GETINDX
CRRTS
*

NEWVTAB
NEWVTABZ

*

NEWCLREDL
NEWCLEDLZ

NEWC1
*

CLREOL
CLEGLZ

*

CLRLIN

#*

CTLDO
*

*

WAIT
WAIT2
WATIT3

RTS6
*

NXTA4

NXTA1

BRA

BRA
BRK
BRK

INC
LDA
cmp
BCC
DEC

JMP

JSR
BIT
BPL
JSR
BRA

LDA
LDY
RTS

LDA
STA
BRA

JSR
LDA
BIT
BMI
AND
Jmp

BRA
BRA

LDY
BRA

JMP
NOP

SEC
PHA
SBC
BNE
PLA
SBC
BNE
RTS

INC
BNE
INC
LDA

CLREOP2

NEWCR

cv

cv
WNDBTM
NEWVTABZ
cv

SCROLLUP

CLRCH
VMODE
CRRTS
NOESCAPE
LF

INDX, X
9

cvV
OURCV
VTABZ

GETCUR
#¥$AD
VFACTV
NEWC1
INVFLG
DOCLR

NEWCLREOL
NEWCLEDOLZ

#0
NEWCLEOLZ

(CTLADR, XD

¥$81
WAIT3

¥$01
WAIT2

A4L
NXTA1
A4H
AL

31-MAY-85 PAGE 78
ibefore clearing page

sonly LF if not Pascal

; INCR CURSOR V. (DOWN 1 LINE)
;OFF SCREEN?
;jset base+WNDLFT
;DECR CURSOR V. (BACK TO BOTTOM)
sscroll the screen
jset CH’s to @
sis it Pascal?
spascal, no LF
jelse clear escape mode
sthen do LF
;lookup index for mnemonic
sexit with BEQ
jupdate //e CV
sand calc base+WNDLFT
;get current cursor
jget a blank
3if video firmware active,
;=>don’t use inverse mask

igo do clear

sget cursor and clear
sclear from Y

sclear entire line

;jump to proper routine

;1.8204 USEC
s C13+2712*%A+512*A*A)

s INCR 2-BYTE A4
; AND A1

;s INCR 2-BYTE A1.
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20 AUTOST2

FCBC:
tAS

FCBE

FCC@:
Fcc2:
:D@
:E6

FCC4
FCcCe

FCC8:
FCC9:
FCC9:
FCCA:
tAQ
164

FCCA
Fcce

FCCE:
: 86

FCD@

FCD2:
FCD4:
FCD6:
FCD7:
FCD9:
:E@

FCDA

FCDC:
FCDE:
: 8D
:AD

FCDE
FCE1

FCE4:
FCEG:
FCES:
FCEB:
FCEE:
FCEF:
:E8
FCF3:
:9D

FCF1

FCF§

FCF8:
FCF9:
FCFB:
:8D
:68

FCFE
FD@1

FDB2:
FD23:
FD@4:
+EA

FD@5

FDB6:
FDB7:
FD@8:
FDO9:
FDBA:
FDBB:
FDAC:
FD@C:
:1B1
:EA
:EA

FDAE
FD18
FD11

FD12:
FD13:
FD14:
FD15:
FD16:

CcSs

ES
EB

60

69

A2

A9
91
88
91
CA

D9

A2
BD
o8
DD
18
Dp

98

CA
D@
AD

EA
EA
EA

EA
EA
EA
EA
EA
EA

A4

EA
EA
EA
EA
EA

3E
3D
3F
3C
g2
3D

B9
3C
BF
3D
AB
3C

3C

91
F2

g1
55
88
8B
A
77

24
82
#6
77

EB
54
117}

24
28

FCccs8

FCD@

ce
ce

CF
FCFS
g4

FCFS

FCFB
g4

FCE6
ce
co

Apple //c F8 monitor firmware

234
235
236
237
238
239
249
241
242
243
244
245
246
247
248
249
258
251
252
253
254
255
256
257
258
259
268
261
262
263
264
265
266
267
268
269
278
271
272
273
274
275
276
277
278
279
288
281
282
283
284
285
286
287
288
289
299
291

RTS4B
*

HEADR
*

cMpP
LDA
SBC
INC
BNE
INC
RTS

RTS

COLDSTART LDY

BLAST

com1

comM2

CcamM3

RDKEY

sSTZ
LDX
STX
LDA
STA
DEY
STA
DEX
CPX
BNE

STA
LDA
LDX
LDA
BCC
cMp
CLC
BNE
CPX
BCC
STA
DEX
BNE
LDA
STA
RTS
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP
NOP

LDY
LDA
NOP
NOP
NOP
NOP
NOP
NOP
NOP

A2L
A1H
A2H
A1L
RTS4B
A1H

#$B0
A1L
#$BF
A1H
#$AP
(AtL)Y,Y

CA1LY, Y

#1
BLAST

SET88COL
TXTPAGE2
#$88
COMTBL-1,X
comM2
$477,X

cam2
#$82
coM3
$477,X

camt
TXTPAGE1
CLR8ACOL

CH
(BASL), Y

31-MAY-85 PAGE 79

3 AND COMPARE TO A2
;7 (CARRY SET IF »>=)

;jdon’t do it
;let it precess down
;start from BFXX down

;store blanks

;back down to next page
;stay away from stack
;fall inte COMINIT

sinit ALT screen holes

;for serial and comm ports
;€ = 1 from CPX #1

;XFER from rom

sbranch if defaults ok

;test for prior setup
sbhranch if not valid

;If $4F8 & $4FF = TBL values

;ymove all 8...

srestore switches
sto default states

3+

;get char at current position

;for those who restore it

;jif & program controls input
jhooks, no cursor may be displayed
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FD17:
FD18:
FD18:
FD1B:
FD1B:
FD1D:
120

FD29

FD23:
FD2S:
FD26:
FD28:
FD2B:
FD2D:
:1C9
:De

FD2E
FD39

FD32:
FD35:
FD35:
FD38:
FD38:
FD3B:
FD3D:
FD3F:
129
FD44:

FD44:

FD44:

148

FD41

FD44

FD4S:
FD47:
FD4A:
FD4B:
FD4C:
FD4C:
FD4D:
FD4D:
FD5@:
FB
FDS4:
FDS6:
FD58:
1908

FD&2

FDSA

FDSC:
:E8
;Do

FDSF
FD&@

FDe2:
FD64:
FDB7:
FDBA:
FD6C:
FDBF :
1 8A

FD71

FD72:
FD74:
FD75:
FD78:
:D@

FD7A

FD7C:

EA
6C

91
28

19
48
AS
2C
Do
68

4c
4c

2C
30
Cc9
o]

A9
8c
68
60

EA

29
c9

c9
Fa
E®

28

A9
28
20
AS
20
A2

Fé
CaA
28
c9

20

38

28
4C
70
FB

28
FB
1D

9B
[L2]
cc

ED

7B
87
95
83
1D

88
FB

AG
88
1D
28
BA
F8
#3
3A

13
DC
AB
8E
33
ED
g1

F3

ED
95
88
1D

oo

cc

FD28

FD4A
FD38
cC
cc

66
FD44

FD44

c3
FD71
FD62

FDSF
FF

FD75%

c3
FD

FD67
cc

FD84
cc

Apple //c F8 monitor firmware

292
293
294
295
296
297
298
299
300
381
382
383
384
385
366
387
308
389
319
311
312
313
314
318
316
317
318
319
328
321
322
323
324
325
326
327
328
329
338
331
332
333
334
335
336
337
338
339
348
341
342
343
344
345
346
347
348
349

*

KEYIN®

*

KEYIN
DONXTCUR

GOTKEY

*

RDCHAR
*

LOOKPICK

*

NGP
JMP

STA
JSR
JSR
BPL
PHA
LDA
BIT
BNE
PLA
cMp
BNE
JMP

Jmp

BIT
BMI
cMp
BNE
JSR

* NOESCAPE 1is

*

NOESCAPE
NOESC1

NDESC2

*

*

NOTCR

NOTCR1
CANCEL

GETLNZ
GETLN

GETLN1
BCKSPC

NXTCHAR

PHA
L.DA
TSB
PLA
RTS

NOP

JSR
CMP
BEQ
cMp
BEQ
CPX
BCC
JSR
INX
BNE
LDA
JSR
JSR
LDA
JSR
LDX
TXA
BEQ
DEX
JSR
cmp
BNE
JSR

(KSWL)

(BASL), Y
SHOWCUR
UPDATE

DONXTCUR

#M.CTL
VMODE
NOESC2

#ESC
LOOKPICK
NEWESC

ESCRDKEY

VFACTV
NOESCAPE
#PICK
NOESCAPE
PICKY

used by GETCOUT

#M,CTL
VMODE

GETCOUT
#$88
BCKSPC
#$98
CANCEL
#$F8
NOTCR1
BELL

NXTCHAR
#$DC
GETCOUT
CROUT
PROMPT
couT
#$01

GETLNZ

ESCRDKEY
#PICK
ADDINP
PICKY

31-MAY-85 PAGE 88

;60 TO USER KEY-IN

jerase false images

;display true cursor

;look for key, blink II cursor
sloop until keypress

;ysave character

jwere escapes enabled?

i=»no, there is no escape
iyes, there may be a way out!!
jescape?

;=>no escape

;=>go do escape sequence

jdo RDKEY with escapes

sonly process f.arrow

3if video firmware is active
swas it PICK? (-»>,CTL-U)
ino, justi return

syes, pick the character

too.

ssave it

jdisable escape sequences
sand enable controls

;by setting M.CTL

;jdisable contirols and print
sCHECK FOR EDIT KEYS
3 - BACKSPACE

;= CONTROL-X

sMARGIN?

3 YES, SOUND BELL

;ADVANCE INPUT INDEX

;BACKSLASH AFTER CANCELLED LINE

;OUTPUT ‘CR’
;O0UTPUT PROMPT CHAR

sINIT INPUT INDEX

sWILL BACKSPACE TO @

;do new RDCHAR Callow escapes)
;USE SCREEN CHAR

; FOR CONTROL-U
s1ift char from screen
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29 AUTOST2

FD7F:
EA
tEA

FD8#p
FD81

Fp82:
FD83:
:9D

FD84

FD87:
FD89:
FD8B:
FD8E:
:D@
FD92:
FD92:
:AB

FD9#

FD94

FD96:
FD99:
tAD
tA9
:4C
FDA3:
FDA3:
FDAS:
FDA7:
FDA9:
FDAB:
FDAD:
FDAF :
:D@

FD9C
FDOE
FDAD

FDB1

FDB3:
FDB6:
FDBS:
FDBB:
FDBD:
FDCB:
FDC3:
FDCS:
FDC6:
FDCG:
FDC7:
FDCY:
FDCA:
FDCB:
FDCD:
FDCF:
:65
FDD3:
FDD4:
FDD6&:
FDD9:
FDDA:
FDDA :
FDDB:
FDDC:
FDDD:
FDDE:
FDDF :
FDE2:
FDE3:

FDD1

EA

EA
EA

co
De
29
A9

A4

28
28

AS
09
85
AS
85
AS
29

28
AgS
29
B1
28
20
99
60

4A
j=2']
4A
4A
A5
99
49

48
AS
28
68

48
4A
4A
4A
4A
28
68

1)
8D
c2
ac
8D
5B

3D
3C
8E
40
20
AD
ED

3C
87
3E
3D
3F
3C
87
23
92
Al
ED
3C
DA
BA
E8

EA

3E
82
FF
3¢

BD
ED

ES

g2

FD4D
FC

FDED

FD

F3

FD

FDB6
FD

FD

FD

FDAD

FDB3

FDD1

FD

FD

Apple //c¢ F8 monitor firmware

358 NOP

351 NOP

352 NOQP

353 NOP

354 NaP

355 ADDINP STA IN, X
356 CMP #$8D
357 BNE NOTCR
358 CROUT1 JSR CLREOL
359 CROUT LDA #$8D
360 BNE couT
361 *

362 PRA1 LDY AtH
363 LDX AL
364 PRYX2 JSR CROUT
365 JSR PRNTYX
366 LDY #$090
367 LDA #$AD
368 JMP couT
369 *

378 XAM8 LDA AtL
371 0rA *$97
372 STA A2l
373 LDA A1H
374 STA A2H
375 MOD8CHK LDA A1L
376 AND #3907
377 BNE DATABUT
378 XAM JSR PRA1
379 DATAOUT LDA #$A0
388 JSR couT
381 LDA C(A1L), Y
382 JSR PRBYTE
383 JSR NXTA1
384 BCC MQOD8CHK
385 RTS4C RTS

386 *

387 XAMPM LSR A

388 BCC XAM
389 LSR A

398 LSR A

391 LDA A2l
392 BCC ADD
393 EQR #$FF
384 ADD ADC A1L
395 PHA

396 LDA #$BD
397 JSR cauT
398 PLA

399 *

460 PRBYTE PHA

481 LSR A

482 LSR A

483 LSR A

484 LSR A

485 JSR PRHEXZ
486 PLA

407 *

31-MAY-85 PAGE 81

ino upshifting needed

sADD TO INPUT BUFFER

;CLR TO EOL IF CR
s CALWAYS)

sPRINT CR,A1 IN HEX

{PRINT #-¢

sSET TO FINISH AT
; MOD 8=7

;OUTPUT BLANK
sQUTPUT BYTE IN HEX

sNOT DONE YET. GO CHECK MOD 8
s DONE .

sDETERMINE IF MONITOR MODE IS

; EXAMINE, ADD OR SUBTRACT

sFORM 2S5 COMPLEMENT FOR SUBTRACT.

sPRINT 7=/, THEN RESULT

sPRINT BYTE AS 2 HEX DIGITS
; (DESTROYS A-REG)
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28 AUTOST2

FDE3:
FDES:
FDE7:
FDE9:
FDEB:
FDED:
FDED:
FDF@:
:2C
FDF3:
FDF6:
FDF8:
FDF9:
FDFC:
FDFD:
FDFF:
FEBD:
:C6
FEB2:
FEB4:
FEB4:
FEBS:
FEB7:
FE?9:
FESB:
FE®B:
FE@D:
: 91
tE6

FDFD

FEBD

FEBF
FE11

FE13:
FE15:
FE17:
FE18:
FE18:
FE1A:
FE1D:
160
FE20:

tA2
FE22:
FE24:
FE26:
FE28:
FE29:
FE2B:
FE2C:
FE2C:
FE2E:
FE30:
FE33:
FE35:
FE36:
FE36:
FE38:
FE3A:
FE3C:
FE3F:
128

FE1F
FE20

FE41

29
89
c9
98
69

6C

4C
84
48
29
68
A4
68

Fa

CA
D9
4]
De

85
Al

D@
E6
69

A4
B9
85

BS
95
95
CA
10
60

B1
91
20
98
51/

B1
D1
Fe
28
B1

aF
B@
BA
82
96

36 fe

7B 06
B4 FB
35

78 FB

35

34
9F

16
BA
BB

31
3E
40
49
02
41

34
FF 81
31

g1
3E
42
44

F7

3C
42
B4 FC
F7

3C

1C
92 FD
3C
DA FD

FDED

FDA3

FE1D
FDC6

FE17

FE22

FE2C

FES8

Apple //c F8 monitor firmware

408
489
418
411
412
413
414
415
416
417
418
419
428
421
422
423
424
425
426
427
428
429
438
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
458
451
452
453
454
458
456
457
458
459
468
461
462
463
464
465

PRHEX
PRHEXZ

*

couT
*
CcouT1

couTz

BL.1

BLANK

STOR

RTSS
*
SETMODE

SETMDZ

*

LT
L72

MOVE

*

VERIFY

AND
ORA
CMP
BCC
ADC

JMP

BIT
JMP
STY
PHA
JSR
PLA
LDY
RTS

DEC
BEG

DEX
BNE
cMP
BNE

STA
LDA
STA
INC
BNE
INC
RTS

LDY
LDA
STA
RTS

LDX
LDA
STA
STA
DEX
BPL
RTS

LDA
STA
JSR
BCC
RTS

LDA
cmMpP
BEG
JSR
LDA
JSR

*$0F
#¥$B0
#$BA
couT
#$906

C(CSUWL)

VFACTV
DOCOUT1
YSAV1Y

VIDWAIT
YSAV1

YSAV
XAM8

SETMDZ
#$BA
XAMPM

MODE
A2L
CA3L),Y
A3L
RTSS
A3H

YSAV
IN-1,Y
MODE

#6901

A2L, X
A4L, X
ASL, X

LT2

A1L), Y
CA4L),Y
NXTA4
MOVE

CA1LD,Y
CA4L), Y
VFYOK
PRAY
CA1L), Y
PRBYTE

31-MAY-85 PAGE 82

sPRINT HEX DIGIT IN A-REG
sLSBITS ONLY.

sVECTOR TO USER QUTPUT ROUTINE

svideo firmware active?

smask Il mode characters

;SAVE Y-REG

3sSAVE A -REG

;OUTPUT CHR AND CHECK FOR CTRL-S
sRESTORE A-REG

;AND Y-REG

sRETURN TO SENDER...

s BLANK TO MON

;AFTER BLANK

;DATA STORE MODE?

; NO; XAM, ADD, OR SUBTRACT.
;KEEP IN STORE MODE

;STORE AS LOW BYTE AT (A3)

3 INCR A3, RETURN.

SAVE CONVERTED ‘:7, 7+7,
5 ‘~’, ‘.’ A5 MODE

;COPY A2 (2 BYTES) TO
3 A4 AND AS

sMOVE (A1) THRU (A2) TO (A4)

sVERIFY (A1) THRU (A2)
3 WITH (A4)
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29 AUTOST2

FE44

FE46G:
FE49:
FE4B:
:B1
120
FES3:
FESS:
FESS8:
FESB:
FESD:
FESE:
: 28
A9
FEG3:
120
FEB7:
FEG8:
FEG9:
FEBB:
FEBC:
FEBC:
FEGF:
:4C
FE74:

FE75:

1 8A

FE4E
FEGS

FESE
FEG1

FEG4

FE71

FE75

FE76:
FE78:
FE7A:
FE7C:
FE7D:
FE7F:
FESS:
FE8G:
FEB2:
FE84:
FES8G:
FEB8:
FE89:
FE89:
FE8B:
FE8D:
FEBF:
D@
FE93:
FE93:
FESS:
FES7:
FE99:
FE9B:
FESD:
:D@
:CO
FEA3:
FEAS:
FEA7:
FEAS:

FE91

FESF
FEA1

:AS

28
A9
29

A9
29
28
of
68

48

68
3A
D@
60

4C
c6

Fa
B5
95
CA
19
60

Ap
D#
AB
84
60

A9
85
A2
AB

A9
85
A2
Af
AS
29

Fo
88
#9
AD

Af
ED
A8
ED
42
DA
Ag
ED
B4
D9

75
14

c4

F8

86
34

87
3C
3A

F9

3F
g2
FF
32

89
3E
38
1B
88

2@
3t
36
Fe
3E
BF
26
1B
39
1B
ce
a0

FD

FD

FD

FD
FC

FE

CcS

c9

CA

FE36

FEB3

aep

FE7F

FE78

FE86

FESB

FEA7

FEDE
FEC2

Apple //¢c F8 monitor firmware

466
467
468
469
4780
471
472
473
474
47%
476
477
478
479
480
481
482
483
484
485
486
487
488
489
49¢
491
492
493
494
495
496
497
498
499
588
501
582
583
584
585
506
587
588
509
510
511
512
513
514
518
516
517
518
519
5280
521
522
523

VFYOK

LIST

LIST2

*

MINI
TRACE
STEPZ

*

A1PC

A1PCLP

A1PCRTS
*
SETINV

SETNORM
SETIFLG

*
SETKBD
INPORT
INPRT

*

SETVID
OUTPORT
QUTPRT

10PRT

NOTPRT®

LDA
JSR
LDA
JSR
LDA
JSR
LDA
JSR
JSR
BCC
RTS

JSR
LDA
PHA
JSR
PLA
DEC
BNE
RTS

JMP
DEC
JMP
ds

TXA
BEQ
LDA
sTA
DEX
BPL
RTS

LDY
BNE
LDY
STY
RTS

LDA
STA
LDX
LDY
BNE

LDA
STA
LDX
LDY
LDA
AND
BNE
CPRY
BEQ
BRA
ORA
LDY

Appendix

31-MAY-85 PAGE 83

#3$A0
couT
#$A8
couT
(A4L) , Y
PRBYTE
#$A9
couT
NXTA4
VERIFY
A1PC $MOVE A1 (2 BYTES) TO
#$14 ; PC IF SPEC’D AND
;+DISASSEMBLE 28 INSTRUCTIONS.
SHOWINST ;+Display a line
A ;+Count down
LIST2
GETINST1 3+Go to the mini assembler
YSAV ;+#Stay on T for trace
STEP ;+0ff to the step routine
$FE75-%,8 ;+Extra bytes
;s IF USER SPECIFIED AN ADDRESS,
AYPCRTS 3 COPY IT FROM A1 TO PC.
A1L, X s YEP, SO COPY IT.
PCL, X
A1PCLP
#$3F sSET FOR INVERSE VID
SETIFLG ;7 VIA COUT1
#$FF sSET FOR NORMAL VID
INVFLG
#3090 ;DO Y IN#0°
A2L ;DO Y IN#AREG”
#KSUL
#KEYIN
10PRT
#$0 ;DO “PR#§‘
A2L ;D0 /PRAAREG”
#CSUWL
#COUT1
A2L
#$OF
NOTPRTE ;nol slot @
#KEYIN sContinue if KEYIN
IOPRT1
OPRTH ;=>do PR#8
#<I0DADR
#3080
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28 AUTOST2

FEAB:
FEAD:
FEAF:
FEB#:
14C
FEB3:
FEB3:
FEBG:
FEBG:
FEB9:
FEBC:
FEBF:
:4C
FEC2:
FEC2:
FEC3:
FECG6:
FEC8:
FECA:
FECA:
FECD:
FECD:
FECE:
: 8D
: 8D
FED4:
FED7:
FEDS8:
FED9:
FEDC:
FEDD:
FEDE:
188
FEE2:
FEE2:
FEE2:
FEE2:
FEE2:
FEE2:
FEE2:
FEES3:
FEEB:
FEE7:
FEE9:
FEE9:
FEEB:
FEEC:
FEED:
FEEE:
FEF1:
FEF2:
FEFS:
FEF6:
FEFG:
168
FEFA:
FEFB:
FEFD:

FEB®

FEBF

FECE
FED1

FEE®

FEF9

94
95
60

4C

28
28
6C

3A
8D
A9
80

4C

68

29
DA
5A
29
74
FA
A9

5A
28
88
89

A9
3A
5A
A8
28
78
AD
60

29

68
Do

3]
81
(3]
83
75
3F
3A
D7
FB
F7
4

F8

7B
BE
FB

()]

FD
c9

gD
85

81

AD

7B

2]

6C

EB

FE
FF
oo

FA

FECE

93

g6
ca
24

CcD

FEAB

cc

FEEE

cc
85

FE

FFeS

Apple //c F8 monitor firmware

524
525
526
527
528
529
538
531
5§32
533
534
535
536
537
538
539
549
541
542
543
544
545
546
547
548
543
550
551
552
563
554
555
556
567
558
559
568
561
562
563
564
565
566
567
568
569
578
571
5§72
573
574
575
576
577
578
579
588
581

IOPRT2
*
XBASIC
#*
BASCONT
*

G0

*

REGZ

*

OPRTH

*
USR
*

WRITE

*

DOPRS

I0PRT1

* %k * x K x

DECCH

*

CLRCH
WDTHCH
SETCUR

SETCUR1

CRMON

*

STY
STA
RTS

JMP
JMp

JSR
JSR
Jmp

Jmp

DEC
STA
LDA
BRA

Jmp
RTS

STA
STA
TSB
PHX
PHY
JSR
PLY
PLX
LDA
BRA

PHY
JSR
DEY
BRA

LDA
DEC
PHY
TAY
JSR
PLY
LDA
RTS

JSR
PLA
PLA
BNE

Appendix A

Loce, X
LOC1, X
BASIC
BASIC2
A1PC
RESTORE
(PCLD
REGDSP
A
CURSOR
#¥$FF-M.CTL
DOPRE

USRADR

VFACTV
CLRALTCHAR
VMODE

CHK89

#<COUT1
10PRT2

GETCUR
SETCUR1

#1
A

GETCUR2

OURCH

BL1

MONZ

Firmware Listl

31-MAY-85 PAGE 84

;7O BASIC, COLD START
3TO BASIC, WARM START

sADDR TO PC IF SPECIFIED
sRESTORE FAKE REGISTERS
3 AND GO!

;60 DISPLAY REGISTERS

;Need $FF
;set checkerboard cursor
sreset mode

;JUMP TO CONTROL-Y VECTOR IN RAM
;Tape write not needed

;say video firmware inactive
sswitch in normal char set
sdon’t change M.CTL

;save X and Y

sfor rest of PR#§

sconvert to 48 if needed

s;set 1/0 page
;=>go set output hook

DECCH decrements the current cursor
CLRCH sets all cursors to 8

SETCUR sets cursors to value in Acc.
See explanatory note with GETCUR

;(from $FC18)

sget current CH
sdecrement it

;go update cursors

;set all cursors to 8

sdec window width (from $FC17)
;save Y

sneed value in Y

;save new CH

srestore Y

;and get new CH into acc
;(Need LDA 1o set flags)

sHANDLE CR AS BLANK
3 THEN POP STACK

;3 AND RETURN TO MON
s CALWAYS)

ng

137




20 AUTOST2 Apple //c F8 monitor firmware 31-MAY-85 PAGE 85

FEFD:69 582 READ RTS iTape read not needed
FEFE: 583 *

FEFE: 584 * OPTBL is a table containing the new opcodes that
FEFE: 585 * wouldn’t fit into the existing lookup table.
FEFE: 586 *

FEFE: 12 587 OPTBL DFB $12 ;0RA (2PAG)
FEFF:14 588 DFB $14 ;TRB ZPAG

FFop: 1A 589 DFB $1A s INC A

FFB1:1C 598 DFB $1C ;s TRB ABS
FFg2:32 591 DFB $32 sAND (2ZPAG)
FF@3:34 592 DFB $34 sBIT 2ZPAG, X
FFB4:3A 593 DFB $3A ;DEC A

FF@85:3¢C 594 DFB $3C sBIT ABS, X
FFB6:52 595 DFB $52 1EOR (ZPAG)
FF@87:5A 596 DFB $5A s PHY

FFE8:64 597 DFB $64 1STZ 2ZPAG
FFe9:72 598 DFB $72 ;ADC (ZPAG)
FF8A:74 599 DFB $74 1STZ 2ZPAG, X
FFEB:7A 1.1} DFB $7A sPLY

FF@c:7C 601 DFB $7¢C 3 JMP (ABS, X)
FF@D:89 682 DFB $89 3yBIT ImMM
FFBE:92 603 DFB $92 3STA (ZPAG)
FFaF:9cC 604 DFB $39C ;8TZ ABS
FF18:9E 6685 DFB $9E $STZ ABS, X
FF11:B2 696 DFB $B2 ;LDA (ZPAG)
FF12:D2 687 DFB $D2 sCMP (ZPAG)
FF13:F2 648 DFB $F2 1 SBC (ZPAG)
FF14:FC 609 DFB $FC 37?27 (ithe unknown opcode)
FF15: #B16 618 NUMOPS EQuU *-0PTBL-1 inumber of bytes to check
FF15: 611 *

FF15: 612 * INDX contains pointers to the mnemonics for each of
FF15: 613 * the opcodes in OPTBL. Pointers with BIT 7
FF15: 614 * set indicate extensions to MNEML or MNEMR .
FF15: 615 *

FF15:38 616 INDX DFB $38

FF16:FB 617 DF B $FB

FF17:37 618 DFB $37

FF18:FB 619 DFB $FB

FF19:39 629 DFB $39

FF1A:21 621 DFB $21

FF1B:36 622 DFB $36

FF1C:21 623 DFB $21

FF1D:3A 624 DFB $3A

FF1E:F8 625 DFB $F8

FF1F:FA 626 DFB $FA

FF28:3B 627 DFB $3B

FF21:FA 628 DFB $FA

FF22:F9 629 DFB $F9

FF23:22 630 DFB $22

FF24:21 631 DFB $21

FF25:3C 632 DFB $3C

FF26:FA 633 DFB $FA

FF27:FA 634 DFB $FA

FF28:3D 635 DFB $3D

FF29:3E 636 DFB $3E

FF2A:3F 637 DFB $3F

FF2B:FC 638 DFB $FC 39779

FF2C:e8 633 BRK

-
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FF2D:
FF2D:
129
tA9
120
: 20
FF3A:

A9
FF3C:
FF3F:
tAS
148

FFaF
FF32
FF34
FF37

FF3A

FF3F
FF41

FFa2:
tAB

FFa4

FF46:
FF48:
FF49:
FF4A:
FF4A:
FF4C:
FF4E:
FFS8:
168
FF52:
FF54:
FF55:
FF57:
FF58:
FF59:
FF59:
FF5C:
FFSF:
128
FFB5:
FFB5:
FFB6:
FFE9:
FFEB:
FFeD:
: 20

FF51

FFe62

FF70

FF73:
FF76:
FF78:
FF7a:
FF7B:
FF7D:
: D@

FFed

FF82:
FF85:
FF87:
FF8A:
FF8A:
FF8C:
FF8D:
FF8E:
FF8F:
FFo8:
126

FF91

A9

4C

AS

A4
28
60

85
86
84
g8

85
BA
86
D8
60

29
29
29

D8
20
A9
85
20

28
84
Ap
88
39
D9

28
A4
4C

A2
A
A
A
A
2A

o]
ED
D2
ED
ED

87
ED

48

45
46
47

45
46
47

48

49

84
2F
93
89

3A
AA
33
67
c7
A7
34
17

E8
cC
F8
BE
34
73

B3

3E

FD
FD
FD

FD

FE
FB
FE
FE

FF

FD
FF
FF

FF65

FF7A
FF

FF

Apple //c¢ F8 monitor firmware

6448
641
642
643
644
645
646
647
648
649
658
651
652
653
654
655
656
657
658
659
668
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
698
691
692
693
694
695
696
697

*

PRERR

#

BELL

*

RESTORE

RESTR1

SAVE
SAV1

*

OLDRST

MON
MONZ

NXTITM

CHRSRCH

DIG

NXTBIT

LDA
JSR
LDA
JSR
JSR

LDA
JMP

LDA
PHA
LDA
L.DX
LDY
PLP
RTS

STA
STX
STY
PHP
PLA
STA
TSX
STX
CLD
RTS

JSR
JBR
JSR
JBR

CLD
JSR
LDA
STA
JSR
JSR
JSR
STY
LDY
DEY
BMI
CMP
BNE
JSR
LDY
JMP

LDX
ASL
ASL
ASL
ASL
ASL
ROL

Appendix

31-MAY-85 PAGE 86

#$C5 ;PRINT ‘ERR’, THEN FALL INTO
couT 3 FWEEPER.
#$D2
caur
couT
#$87 sMAKE A JOYFUL NOISE, THEN RETURN,
couT
STATUS ;sRESTORE 6582 REGISTER CONTENTS
s USED BY DEBUG SOFTWARE
ASH
XREG
YREG
ASH sSAVE 6582 REGISTER CONTENTS
XREG s FOR DEBUG SOFTWARE
YREG
STATUS
SPNT
SETNORM 3SET SCREEN MODE
INIT s AND INIT KBD/SCREEN
SETVID ; AS 1/0 DEVS.
SETKBD
yMUST SET HEX MODE!
BELL sFWEEPER.
¥$AA 3%/ PROMPT FOR MONITOR
PROMPT
GETLNZ sREAD A LINE OF INPUT
ZMODE ;CLEAR MONITOR MODE, SCAN IDX
GETNUM sGET ITEM, NON-HEX
YSAV 3 CHAR IN A-REG.
#SUBTBL-CHRTBL ; X-REG=8 IF NO HEX INPUT
MON ;COMMAND NOT FOUND, BEEP & TRY AGAIN.
CHRTBL,Y ;sFIND COMMAND CHAR IN TABLE
CHRSRCH sNOT THIS TIME
TOSUB ;GOT IT! CALL CORRESPONDING SUBROUTINE
YSAV ;PROCESS NEXT ENTRY ON HIS LINE
NXTITM
#$03
A
A ;GOT HEX DIGIT,
A s SHIFT INTO A2
A
A
A2L
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20 AUTOST2

FF93:
FFOS:
FFo6:
FF98:
FF9A:
FFacC:
195
195
FFA2:
FFA3:
FFAS:
FFA7:
FFA9:
FFAB:
FFAD:
149

FFOE
FFAB

FFBP

FFB2:
:98

FFBA4

FFB6:
FFB8:
14C

FFBA

FFBD:
FFBE:
FFBE:
148
:1B9
FFC4:
FFCS:
AR

FFCP
FFC1

FFC7

FFC9:
FFCB:
FFCC:
FFCC:
FFCD:
FFCE:
:9A
tEF
Hox

FFCF
FFD@
FFD1

FFD2:
FFD3:
1AB

FFD4

FFDS:
FFDE:
: 95
FFD8:
FFD9:
FFDA:
FFDB:
:93

FFD7

FFDC

FFDD:
:C6
199
tEC
FFE1:
FFE2:
FFE3:
FFE3:
FFE3:

FFDE
FFDF
FFEB

26
cA
19
AS
D@
BS

E8
Fo
De
A2
86
86
20

c9

69
ce

2¢
A9
48
AS

84
60

BC
B2
BE

A9
EB

A4
25}

87
B2
85
og

A7

ED
EA

3F

F8
31
6
3F
3D
41

F3
1]
1)
3E
3F
B4
BB
A
D4
88
FA
c5

FE
E3
31

89
31

c5

CF

FF

Frag

FFA2

FFo8
FFAD

FF8A

Apple //c F8 monitor firmware

698
699
708
791
782
783
784
785
786
787
788
709
718
711
712
713
714
718
716
717
718
719
728
721
722
723
724
725
726
727
728
729
738
731
732
733
734
735
736
737
738
739
748
741
742
743
744
745
746
747
748
749
758
751
752
753

NXTBAS

NXTBS2

GETNUM

NXTCHR

TOSUB

ZMODE

*

CHRTBL

*

ROL
DEX
BPL
LDA
BNE
LDA
STA
STA
INX
BEG
BNE
L.DX
STX
STX
JSR
EOR
CMP
BCC
ADC
cMP
JMpP
BRK

LDA
PHA
LDA
PHA
LDA
LDY
STY
RTS

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
NOP

A2H

NXTBIT
MODE
NXTBS2
A2H, X
A1H, X
A3H, X

NXTBAS
NXTCHR
#5090
A2l
A2H
GETUP
#$B0
#$0A
DIG
#$88
#$FA
LLODKASC

#<G0
SUBTBL,Y

MODE
#$00
MODE

$BC
$B2
$BE
$9A
$EF
$C4
$A9
$BB
$A6
$A4
$86
$95
$87
$02
$P85
$08
$93
$A7
$C6
$99
$EC
$ED

31-MAY-85 PAGE 87

sLEAVE X=$FF IF DIG

;IF MODE IS ZERO,
s THEN COPY A2 TO A1 AND A3

;CLEAR A2

;Get char, iny, upshift

jit’s a digit

i+ Check for quote

;DISPATCH TO SUBROUTINE, BY
PUSHING THE HI-ORDER SUBR ADDR,
THEN THE LO-ORDER SUBR ADDR

ONTO THE STACK,

(CLEARING THE MODE, SAVE THE OLD
MODE IN A-REG),

i AND ‘RTS’ TO THE SUBROUTINE!

“C (BASIC WARM START)

“Y (USER VECTOR)

“E  C(OPEN AND DISPLAY REGISTERS)
+! (Mini assembler)

v (MEMBRY VERIFY)

“K CIN#SLOT)

“P  (PR#SLOT)

B (BASIC COLD START)

-* (SUBTRACTION)

‘+’ (ADDITION)

ul (MEMORY MOVE)

‘<’ (DELIMITER FOR MOVE, VFY)
N (SET NORMAL VIDED)

1 (SET INVERSE VIDED)

L (DISASSEMBLE 28 INSTRS)

G (EXECUTE PROGRAM)

1 (MEMGRY FILL)

‘.’ (ADDRESS DELIMITER)

‘CR’ (END OF INPUT)

5+S (Step)
i1#T  (Trace)

3+

754 * Table of low order monitor routine
755 * dispatch addresses.
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28 AUTOST2

FFE3:
FFE3:

FFE4

FFEA

FFEF
FFFO
FFF1
FFF2

B2

:C9
FFES:
FFEB:
FFE7:
FFE8:
FFES:
tAF
FFEB:
FFEC:
FFED:
FFEE:
183
:7F
:5D
:BS
FFF3:
FFF4:
FFFS:
FFFG:
FFF7:
FFF8:
FFF9:
FFF9:
FFFA:
FFFA:
FFFC:
FFFE:
pp08:

BE
6B
38
8C
96

17
17
2B
1F

17
17
FS
83
78
6E

FB 03
62 FA
83 C8

8081

Apple //c F8 monitor firmware

756 *
757 SUBTBL
758
759
768
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779 *
780
781 *
782
783
784 IRQVECT
se

DFB >BASCONT-1
DFB >USR-1

DFB >REGZ-1
DFB SMINT -1
DFB >VERIFY-1
DFB >INPRT~1
DFB >O0UTPRT-1
DFB >XBASIC-1
DFB >SETMODE-1
DFB >SETMODE -1
DFB >MOVE -1
DFB >LT-1

DFB >SETNORM-1
DFB >SETINV-1
DFB >LIST-1
DFB >G0-1

DFB >SETMODE -1
DFB >SETMODE-1
DFB >CRMON-1
DFB »BLANK-1
DFB >STEPZ-1
DFB >TRACE-1

ds $FFFA-*,08
D NMI
DW RESET

DW NEWIRG
include bank2

Appendix A: Flomware Listing
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+

s NON-MASKABLE INTERRUPT VECTOR
;RESET VECTOR
3 INTERRUPT REQUEST VECTOR




21 BANK2 Apple //c F8 monitor firmware 31-MAY-85 PAGE 89

HDGB: 2 (AR AR RS R RS E R R R RS R EE R R R NN s

0898 : 3 *

0pe0: 4 * Bank 2 of the roms

poe8: 5 #

BB”B: 6 LA S AR AR SRR RS R EEE E R R EEE EE SR E R R EE R R NN REY

——= NEXT OBJECT FILE NAME IS /BUILD/FIRM.2

cese: coae 7 org $Cop0

coeg: 51 include mint ;Mouse & acia interrupt
cong: p1889 1 ds $C108-*,0

142 Appendix A: Firmnware Listing
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22 MINT

cie8:
c1o00:
c100:
c189:
cie8:
clee:
c108:
c180:
c1ep:
c109:
ciee:
c1g8:
C186:
c1e9:
A9
c182:

ci1ed

c185:
C1e6:
c196:
C189:
C18B:
C1BE:
C118:
C113:
C115:
c118:
C11A:
C11D:
c12e:
c122:
c124:
ct127:
c129:
C12B:
C12E:
C131:
C134:
€136:
c136:
C136:
C139:
C13B:
C13E:
C141:
C143:
C144:
C146:
C149:
C14B:
C14C:
C14E:
:2C
C153:
C155:
C186:

c15¢@

1C

38

AD
10
8D
A9
2C
D@
8D
89
8D
2C
D@
A9
2¢
19
49
2D
#C
1C
69

AD
38
AD
6D
10
8A
A2
2C
30
a8
49
A2

19
A
BD

pE
7¢C

19
2B
79
6C
FC
83
SA
82
78
7C
82
acC
63
02
84
FC
7C
7C
FE

FC
72
15
17
6A

09
15
oA

89
89
17
39

7C

c100

87

C136

C1AD
co
ca
C1AD

ce
C155

ce
C18E

84

21
22
23
24
25
26
27
28
29
38
31
32
33
34
35
36
37
38
39
49
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

Mouse & serial interrupt stuff 31-MAY-85 PAGE 98

HEE TR R EREREERREEEERERFREREREEER AR RN

Mouse interrupt handler
MOUSEINT - Monitor’s interrupt handler

Returns € = @ if interrupt handled

If not mouse interrupt, Goes to aciaint

New in this rom:

If D7 of moumode = 1, mouse X and Y interrupts are not processed
and are passed on to the user.

LR R I N Y

»

LA AR SRR ERERRREERS R RS R EEEEERE SRR RERRRREER RN ]

mouseint equ * ;Entry point if X & Y set up
lda #$8E ;Clear status bits
trb moustat
sec ;Assume interrupt not handled
* Check for vertical blanking interrupt
lda vblint ;VBL interrupt?
bpl chkmou
sta iouenbl sEnable iou access & clear VBL interrupt
lda #vblmode 31Should we leave vbl active?
bit moumode
bne cvnovbl
sta iou+2 ;Disable VBL
cvnovbl ora #movmode
sta ioudsbl
bit mouarm 3VBL bit in arm isn’t used
bne cvmoved
lda #vblmode ;Didn’t move
cvmoved bit moubut ;Button pressed?
bpl cvbut
eor #butmode ;Clear the button bit
cvbut and moumode sWhich bits were set in the mode
tsb moustat
trb mouarm
adc #$FE s€=1 if int passes to user
* Check & update mouse movement
chkmou equ *
lda moumode sIf D7 = 1, user better handle it
bmi xmdone
lda mouxint ;Mouse interrupt?
ora mouyint
bpl xmdone 3If not return with C from vbl
txa ;Get X1 in A
ldx 9
bit mouxint ;X movement?
bmi cmxmov
cmloop tya ;6et Y1 into A
eor #4848 sComplement direction
ldx #$80
bit mouyint
bpl cmnoy
CMXMOoV asl A
lda mouxl,x ;A = current low byte
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C159:
C15B:
C15E:
:BD
C163:
C166:
c168:
C16B:
Cc16D:
C170:
C173:
C175:
c178:
:BD

C1e8

C17A

C17D:
iF@

c180

c182:
:D@

c185

c187:
]
H)
C18E:
tA9

ci8A
ci8c

c191

€193:
C196:
c198:
C19B:
C19&:
ClA1:
t@C

C1A3

C1A6:
C1A8:
C1AB:
C1AD:
C1AF:

B@
DD
D8

DD
Fe
BD
De
DE
DE
88
DD
D@

DD
FE
FE

8D

2D
Fo
8D
8D
8D
89

A9
2D
69
BE
4C

1A

88
7C
7D
22
7¢C
03
7C
7C
15
7D
08
7C
7D
08
7C
83
7C
1]
BD
48
82
FC
89
79
SB
78
20
7C
BE
7C
FE
85
84

C1B4

Mouse & serial interrupt stuff

514
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
88
81
82
83
84
85
86
87
88
89
o8
91
92
a3
94

cmlok

cmnt@

cmrght

cmrok

cmnoint

cmnoy

cmnovbl

xmdone

bes
cmp
bre
lda
cmp
beq
lda
bne
dec
dec
bra
cmp
bne
lda
cmp
beq
ine
bne
inc
cpx
beq
sta
lda
and
beq
sta
sta
sta
ora
tsb
lda
and
adc
bes

imp

31-MAY-85

emrght sWhich way?
minxl,x ;Move left
cmlok

mouxh, x

minxh,x

cmnoint

mouxl,x

PAGE 91

cmntd sBorrow from high byte?

mouxh, x

mouxl,x

cmnoint

maxxl,x sAt high bound?
cmrok

mouxh, x

maxxh, x

cmnoint

mouxl,x ;Move right
cmnoint
mouxh, x
#9
emloop
mouclr
fmovmode
moumode
cmnovbl sBranch if not
iouanbl

iou+3 sEnable VBL int
ioudsbl

;Should we enable VBL?

#movarm sMark that we moved

mouarm
#$0E
moustat

#$FE ;C=1 iff any bits were 1

aciaint ;1f not bandled,
swris2 ;Back we go

Appendix A Firmware Listing
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22 MINT

C1B2:
C1B2:
c1B2:
C1B2:
C1B2:
Cc1B2:
c1B2:
c1B2:
c1B2:
C1B2:
c1B2:
c1B2:
C1B2:
c1B2:
C1B2:
c1B2:
C1B2:
c1iB2:
C1B2:
ciB2:
C1B2:
C1B2:
c1B2:
C1B2:
Cc1B2:
C1B2:
C1B2:
C1B2:
c1B2:
C1B2:
C1B2:
Cc1B2:
C1B2:
C1B2:
c1B2:
C1B2:
ciB2:
C1B2:38
C1B3:68
C1B4:
C1B4:28
C1B7:4C
C1BA:
C1BA:A2
C1BC:28
C1BF :98
C1C1:CA
C1C2:BC
C1C5:A9
C1C7:59
C1CA:29
C1CC:F@
C1CE:BS
C1D1:9D
C1D4:18
C1D6:E8
C1D8:B#
C1DA:49

Cc1B4
c1
c7
C1BA

c1
C1B3

Mouse & serial interrupt stuff 31-MAY-85 PAGE 92
96 * This routine will determine if the source of

97 * is either of the built in ACIAs. If neither port

98 * generated the interrupt, or the interrupt was due

99 * to a transmit buffer empty, protocol converter, or

108 * ‘unbuffered’ receiver full, the carry is set indi-

181 * cating an externally serviced interrupt.

182 * If the interrupt source was keyboard, ‘buffered’

163 * serial input, or the DCD, the interrupt is serviced

164 * and the carry is cleared indicating interrupt was

165 * serviced. (DCD handshake replaces CTS.)

186 * Location "ACIABUF" specifies which (if either) re-
167 * ceiver data is buffered. For port 1 it must contain
198 * $C1, for port 2 a $C2. Any otlher values are cause

189 * interrupts to pass to external (RAM based) routines.
118 * lLocation "TYPHED" specifies whether Keyboard in-

111 * put should be buffered, ignored, or processed by

112 * RAM based routines. If bit 7=1 and bit 6=8, key-

113 * board data is placed in the type-ahead buffer. If

114 * bit 6 is set ihe interrupt is cleared, bul must

115 * be recognized and serviced by a RAM routine. If

116 * both bits = 8, the interrupt is serviced, but the

117 * keyboard data is ignored.

18 * While using type-ahead, Open-Apple CTRL-X will

119 * flush the buffer. No other code is recognized.

128 * If the source was an ACIA that has the tranamit

121 * interrupt enabled, the original value of the ACIAs

122 * status registers is preserved. Automatic serial input
123 * buffering is not serviced from a port so configured.
124 * Interrupts originating from the protocol converter or
125 * keyboard (RAM serviced) do not inhibit serial buffering
126 * and are passed thru. The RAM service routine can rec-
127 * ognize the interrupt source by a 1 state in bit 6 of
128 * the ACIAs status register. The RAM service routine must
129 * cause the clearing of DSR (bit 6) AND make a second ac-
136 * cess to the status register before returning.

131 *

132 *

133 notacia sec sNot acia int

134 acdone rts

135 aciaint equ *

136 jar aciaint2 ;Extra jsr since rest needs RTS
137 jmp swrts2

138 aciaint2 equ *

138 ldx #<comslot ;Test port 2 first

149 jsr aciatst ;Check for interrupt

141 bce acdone sReturn if interrupt done
142 dex ;Try port

143 aciatst ldy devno2,x ;G6et index for acia

144 lda #$4 3If xmit ints enabled pass to user
145 eor scomd,y sCheck if D«3>», D«¢2> = 81
146 and #¥$6C H

147 beq notacia sUser better take it!

148 lda sstat,y ;Get status

149 sta astat,x ;Save it away

150 bpl notacia ;No interrupt

1581 aitst2 cpx #<comslot ;€=1 if com port. Called from serout3
182 bes aiport2 ;Invert DSR if port1

153 eor #$49
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c1DC:
C1DF:
C1E1:
190

C1E3

C1ES:
CiE7:
C1E9:
C1E9:
C1EC:
C1EE:
:C9

C1F1

C1F3:
C1F5:
C1F8:
:8E
C1FD:
c208:
c2e3:
c283:
c203:
Cc205:
ca2e8:
CapA:
c28B:
129
C20E:
:B9
C213:
c215:
:D@
c219:
c21A:
c21D:
C21F:
120
c223:
C225:
c227:
cz228:
c228:
c229:
C22A:
Cc22B:
C22E:
C22F:
: 89
c232:
:98

CiFA

caac

cz21e

ca217

ca229

c239

C234

Cc235:
c238:
C23A:
C23D:
C23E:
18D
:9D
C247:
€249:
c24cC:

C241
C244

3C
7@
10

89
Fg

AD
Al
29

Dg
AD
10

8E
AD

Al
B9
29
BA
A

F@

49
29

8A
4D
Da
98

9P
AD
D@

a8
DA
48
B9
AA
1A

Do

D9
Foé
99
68
2C

38
8D
FA

38
29
25
23
40
21

80
89
28
98
8B
62
86
FF
FF
18

B#
F9
BF

28
3E
FaA
B1
83
35

FF
93

22
28
X/

7F

7F
81

7F
83
7F

14
85
80
03
84

C2oha
caes
caes

capn

c142

BF

C24E
BF

C24E

B4
C1B2

c3
C24D

cazs

Bs

€235

86
c23D
[

ce

co

88
c24c¢C

ce

Mouse & serial interrupt stuff

154
155
156
187
158
159
160
161
162
163
164
165
166
167
168
169
178
171
172
173
174
1758
176
177
178
179
188
181
182
183
184
185
186
187
188
189
198
191
192
193
194
198
196
197
198
199
208
201
2f2
203
284
205
286
207
208
289
218
211

aiport2

ainoflsh
* $A0 $BP
devno?2

aieatit
aipass

putbuf

pbok

pbfull

31-MAY-85 PAGE 93

sIs DSR enabled?

sYes, user wants it

sNo, eat it

;Yes but 1 don’t want it for port 1
s1s DSR 17

sIf not, skip it
;G6et the key
;Put it in the buffer

sIs it a “x?
;And the closed apple?
iFlush the type ahead buffer

;Clear the keyboard

needed by serial firmware

bit extint,x
bvs aipass
bpl aieatit
bee aieatit
bit #$49
be aipass

* It’s a keyboard interrupt
lda kbd
ldy ¥$80
jsr putbuf
cmp #$98
bne ainoflsh
lda butni
bpl ainoflsh
stx twkey
stx trkey
lda kbdstrb
table
equ *-sltdmy
ldy #$B
lda sstat,y
and ¥$BF
asl A
asl A
and #$29
beq aciadone
lda scomd,y
eor #1
and 3
bne aciadone
txa
eor aciabuf
bne notacia
php
jsr getdata
bece aieat
ldy 9
dfb $DP
equ *
php
phx
pha
lda twser,y
tax
inc A
bit #$7F
bne pbok
tya
cmp trser,y
beq pbfull
s5ta twser,y
pla
bit rdramwrt
sta wrcardram
sta thbuf, x
bmi aiaux
sta wrmainram
plx

aiaux

iRestore y

sRead status to clear int
sClear the DSR bit

3Shift DSR into C

1Is the receiver full?

sI1f not, we’re done

sAre receive interrupts enabled?
sCheck for D«1>,D<8> = 81

sIf not, were done
3Is this acia buffered?

;The user better handle itt
s;Save DSR status

;Get char & check xon, etc
;Don’t put in buffer if eaten

;BNE opcode to skip PHP

;Get buffer pointer

;Save it for later

;jBump it to next free byte
sOverflow?

sWrap pointer
sBuffer full?

;Save the new pointer
;Get the data

;11 goes to aux ram

;Branch if we want aux
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C24D: 28 212 aieat plp ;Get DSR status back
C24E:689 213 aciadone rts
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C24F:
C24F:
C24F:
C24F:
C24F:
C24F:
C24F:
: 28

C24F

c252:
C255:
C255:
C256:
c259:
C25B:
120
129
C263:
c26e5:
c267:
189
:F8
tEC
H )
c273:
C276:
ca78:
C27B:
:+BD
c281:
€283:
C286:
c289:
C28B:
c28D:
:68

C25E
c261

c26A
ca26cC
C26E
ca71

C27E

c298

C291:
:99
:3C
c298:
c29h:
C29B:
C29D:
A9
:6A
C2A2:
C2A5:
C2A7:
C2AA:
C2AB:

c292
Cca2g8s

C29F
C2A1

148

4C

48
2C
Fo
FE

Cc9
D@
BD

29
o8
BC
a9

]
2D
BD
28
D@
BC

48

49
gA
D8
ce

28
64
9E
68
60

55
84

AB
03
38
B2
39
18
F7
BS
20
1F
FF
13
ES
gE
34
FE
B8
84
B8
B8
82
D1
42

F8
B8
8D

#D
86
14

55
24
38

C24F
c2
c7
Ca255

ce
C25E

87
c2

C25E

c28D
c286
c286

ce2

#5

86

86
86

C26E
c1

BF
2]

C2AA
C2A5

ca2
87

Mouse & serial

interrupt stuff

31-MAY-85 PAGE 95

215 IZEZEE SRR X EREERE SRR SRR R EE R R E R RS RS REESRN]

216 *

217 * SEROUT3 - Outputs a character to a acia

218 * Inputs: A = char, X = Cn

219 *

DOP HAFXAEHAEAFHARNEE R R X R R RN A X R RE AN AR RN NN

221 serout3
222

223

224 seroutd
225

226

227

228

229 sordy
238

231

232

233

234

235

236

237

238

239

249

241

242

243

244

245 soist
246

247

248 sook
249

259

251

252

253

254

255

256

257

258

259

260 clrcol
261

262 sodone
263 sorts

equ
jsr
imp
equ
pha
bit
beq
inc
jsr
and
cmp
bne
lda
bit
beq
cpx
beq
jsr
becec
ldy
sta
lda
ora
sta
lda
and
bne
ldy
pla
pha
sta
bit
eor
asl
bne
bve
lda
ror
jsr
stz
stz
pla
rts

*

seroutd

swris2
*

sorts
sordy
col,x
getstat2
¥$30
#$10
sordy
flags,x
#$29
sook
aciabuf
sotst
xrdnobuf
sotst
charpir,x
charbuf,y
flags,x
#4084
flags,x
flags,x
#$02
sordy
devno2, x

sdata,y
flags,x
#$8D

A
sodone
clrcol
#$14

A
seroutd
ch
col,x

Appendix A Firmware

sEntry point with rts
;Save the char

sControl char?

1Don’t inc column if so

;6et acia status
;Y set by getstat

sIs XON/XOFF enabled?

sBranch if not
;Is port interrupt driven?

;Get a char from the acia
sBranch if no char

;6et pointer to charbuf
ySave the character

;Set bit for char in buffer

;Check if in xoff

sLoop if not ready

;Get char to XMIT
30ut it goes
sV=1 if LF after CR
;check for CR.
;preserve bit 7
sbranch if not CR.
;branch if no LF after CR
;Get LF*2
sno shift in high bit
30utput the LF but don’t echo it
30 position & column

;Get the char back

Listing




22 MINT

C2AC:
C2AcC:
C2AC:
C2AC:
C2AC:
C2AC:
C2AC:
C2AC:
C2AC:
C2AC:
C2AC:
C2AC:
C2AF:
c2Bz2:
c2B2:
C2B3:
C2B4:
C2B7:
C2BA:
C2BC:
C2BF :
128
caca:

cac1

20
4C

8
78
BC
B9
10
29
80

68

84

42
F9
85
D6
F3

C2AC
c2
c7
c2B2

c1
BF
cac1

C2B4

Mouse & serial interrupt stuff 31-MAY-85 PAGE 96

265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
289
281
282
283
284
285
286
287

A A RS A A EEEEE R R R R ERE R RN B R R R E R EE R TR WY
*

* GETSTAT - Gets the status from a acia
* GETSTAT2 - Call from this side

* If interrupt, aciatst is called

* note: external interrupts are lost

* i{nputs: X = Cn

* outputs: A = status, X = Cn, Y = devno
*

LA AA R AR R R E RS R R E R EE R R N ER N ERRE R

getstat equ *
jsr getstat2

jmp swris2 ;Return to other side
getstat2 equ *
php ;Save interrupt status
sel
gsttst ldy devno2, x ;Get index into hardware
lda sstat,y ;G6et the status
bpl gstnoint D7 = 1 if interrupt
jsr aitst2 ;Go service the interrupt
bra gsttst sInterrupt may have changed status

gstnoint plp
rts

;Restore interrupt status

Appendix Ar Finmware Listing




22 MINT

c2C3:
c2C3:
c2C3:
C2C3:
c2¢3:
c2C3:
c2cC3:
c2C3:
c2cC6:
C2C3:
c2C9:
cacc:
C2CE:
c2De:
C2D3:
Cc2Ds:
C2D5:
c2ns:
C2DA:
c2DC:
C2DE:
:BC
C2E4:
C2E7:
C2E8:
C2E9:
C2E9:
C2EC:
C2EE:
H)
128
C2F4:

C2E1

C2EF
CaF1

C2F5:
C2F5:

C2F7:
C2F7:
C2F7:
C2F7:
C2F7:
C2F7:
C2F7:
C2F7:
C2F7:
CeFA:
C2FD:
C2FD:
: D9

c380

C383:
C384:
C306:
C387:
c388:
C30A:
C38C:

28
4C

EC
De
Ap
28
B

BD
89
Fe
29
ap

B9
38
60

28
29
18

69

08

20
4c

B9

18
Fe
48
1A
89
Do
98

Cc9
84

FF
a7
1
FD
1F

B8
4
8D
FB
B8
34
FE

B2
28

83
22

89

FD
84

7F
7F

1B

7F
B1

c2c3
ca
c?
czac9
C2Ds

c2
C2F4

g6
C2E9
g6

c2
85

c2

C2F4
c3

c234

C2F7
ce
c7
C2FD
g5

€321

C38D

Mouse & serial interrupt stuff 31-MAY-85 PAGE 97

289
298
291
292
293
294
295
296
297
298
299
388
381
302
383
384
365
386
387
308
389
3180
311
312
313
314
315
316
317
318
319
320

322
323

325
326
327
328
329
338
331
332
333
334
335
336
337
338
339
349
341
342
343
344

[Z R R R R R R XS R RS R R R R 2

* This

is the

serial input routine. Carry

* flag set indicates that returned data is

* valid.
*

I EZ R RS RS RESA R EREE R ERRE R R ERE SRS ERER SR,

xrdser

xrdser2

*
xnosbuf

#

xrdnobuf

xrddone

charptr

equ
jsr
jmp
equ
cpx
bne
ldy
jsr
bes

lda
bit
beq
and
sta
ldy
lda
sec
rts

jsr
and
clc
beq
jsr
rts

equ
dfb

*

xrdser?2
swris
*
aciabuf ;is serial input buffered?
xnosbuf sCin english “NO SERIAL BUFFER™)
#0 ;¥Y=0 for serial buffer
getbuf2 ;Any data in buffer?
xrddone
flags,x 3Is there a char in the onr byte buffer?
¥$04
xrdnobuf sBranch if not
#$FB sClear the bit
flags,x
charptr,x
charbuf,y
getstat2 ;Get ACIA status
#$8
jindicate no data
xrddone sBranch if no data!
getdata ;6et data and check xon, etc
*-$C1 sPointer to character buffers
$0,$89

(AR R RS R EE AR ER R RS RS E RS R SR RER SRR S

*
*
*
*

*

GETBUF - Gets a byte from the input buffer
Inputs: Y=8 for Serial buffer 88 for Keyboard buffer
C =8 if no data C = 1 if data valid A = Data

IEEEE SRR R R R RS SRR SRS R EREE R R R R EE R SRS SRS

getbuf

getbuf2

equ
jar
imp
equ
lda
cmp
cle
beq
pha
ine
bit
bne
tya

Appendix

*

getbuf2
swrts
*
trser,Y ;Test for data in buffer
twser,Y yIf = then no data
gbdone ;Branch if emptly
;Save current value
A jUpdate the pointer
#$T7F sOverflow
gbnoovr

A: Firmware Listing



22 MINT Mouse & serial interrupt stuff 31-MAY-85 PAGE 98

C38D:99 7F @6 345 gbnoovr sta trser,y iStore the updated pointer
C318:7A 346 ply ;Get the old value of the pointer
C311:AD 13 C# 347 lda rdramrd ;Are we in main ram
C314:8A 348 asl A 5€=1 for Aux ram
C315:8D @3 C#8 349 sta rdcardram ;Force Aux ram
C318:B9 98 08 350 lda thbuf,yY ;6et byte from buffer
C31B:Bf 04 c321 351 bes gbdone ;Branch if we were in aux bank
C31D:8D 82 Co 352 sta rdmainram ;Set back to main
€328:38 3583 sec iMark data there
C321:69 354 gbdone rts

0322: 356 “*li’*li&’ii*llliili*!{i*ﬂi*l}*i*ﬂ!&*{i*l

€322: 357 +

c322: 358 * GETDATA - Gets data from serial port

c322: 359 * and checks for LF, XON, XOFF

c3z22: 368 * inputs: Y = index to acia

c322: 361 * outputs: A = data, Y dest, C = 1 if data ok = B if eaten
c322: 362 *

0322: 363 {i’l’{lﬁiiil{ii*ll*&li**ii*ii*il*i*{ll*li*

c322: C322 364 getdata equ *

C322:B9 F8 BF 365 lda sdata,y

C325:48 366 pha ;Save the data
C326:89 80 367 ora #$80 ;Set D7 for compares
C328:A8 368 tay

C329:8BD BS @6 369 lda flags,x ;Get options byte
C32C:89 #8 37¢ bit #$08 sEat linefeeds?
C32E:D@ B4 C334 371 bne gdnolf

C339:C8 8A 372 cpy #lfeed sIs it a LF?

C332:Fp 12 C346 373 beq gdeat sEat it if it is
C334:89 2¢ 374 gdnolf bit #$28 s Xon/XOFF enabled?
C336:F0 18 c348 375 beq gdok

C338:C08 91 . 376 cpy #xon 3Is 1t an XON?
C33A:D0 04 C340 377 bne gdnxon

C33C:29 FD 378 and #$FD ;Clear xoff bit
C33E:80 66 C346 379 bra gdeat jAnd eat it

C348:C0 93 380 gdnxon cpy #xoff

€342:D0 04 C348 381 bne gdok

C344:89 p2 382 ora #$02 ;Set xoff bit

C346:18 383 gdeat cle

C347:B8 384 dfb $B0 ;sBCS opcode

C348:38 385 gdok sec

C349:9D B8 {6 386 sta flags,x

C34C:68 387 pla

C34D:649 388 ris

C34E: 52 include auxstuff jAuxillary move stuff
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23 AUXSTUFF

C34E:
C34E:
C34E:
C34E:
C34E:
C34E:
C34E:
C34E:
C34E:
C34E:
C34E:
C34E:
C34E:
C34E:
C34F:
c352:
C353:
C356:
C357:
C357:
C357:
C357:
C359:
C35C:
C35F:
C361:
C361:
:8D

C361

C384:
€367:
C367:
€367:
C369:
C36B:
C36D:
C36F:
tAS

C371

€373:
C375:
C377:
€379:
C37B:
C37D:
C37F:
Cc381:
18D

c381

C384:
C385:
C387:
C38A:
: 8D

C38A

Cc38D:
C38E:
:8D
€393:
£393:
C394:

Cc398

152

48
AD
48
AD
48

ap
8D
8D
BO

8D

B2
92
E6
D@
E6

cs
AS
ES
E6
D@
E6
a8

68
10
8D

68
19

68
4C

13

28
g2
85
86

B4
B3

3C
42
42
B2
43
3C
3E
3D
3F
3C
g2
3D
E6

g4

93
[ 1)

B2
83
83

84

C34E
ce

ce

€361
ce
ce
Cc367
c361
ce

C367

Cc371

C37F

¢367

C38A

C38A

€393
393

c7

Aux

_
NammOONODU S

13
14
15
16
17
18
19
28
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
5@
51
52
53
54
55
56
57
58
59
68

ram support stuff 31-MAY-85
I XSS 2EERZE RS R E R RS R RS R A R R N

* NAME : MOVEAUX

*# FUNCTION: PERFORM CROSSBANK MEMORY MOVE
* INPUT : A1=SOURCE ADDRESS

* 1 A2=SOURCE END

* : A4=DESTINATION START

* : CARRY SET=MAIN—>CARD

* CLR=CARD-—->MAIN

* QUTPUT : NONE

* VOLATILE: NOTHING

* CALLS : NOTHING

ARERREERFRAREEETHAR SR EEXAERRERRER AR RN

MOVEAUX EQU *

PHA ;SAVE AC

L.DA RDRAMRD s SAVE STATE OF
PHA 3 MEMORY FLAGS
LDA RDRAMWRT

PHA

*

* SET FLAGS FOR CROSSBANK MOVE:
#
BCC  MOVEC2M s =3CARD—>MAIN
STA  RDMAINRAM ;SET FOR MAIN
STA  WRCARDRAM ; TO CARD
BCS  MOVESTRT =>(ALWAYS TAKEN)
*
MOVECZ2M  EQU  *
STA  WRMAINRAM ;SET FOR CARD
STA  RDCARDRAM ; TO MAIN

*

MOVESTRT EQU *

MOVELOOP LDA A1L) ;get a byte
STA CA4L) ymove it
INC A4L
BNE NEXTA1
INC A4H
NEXTA1 L.DA AL
CMP A2L
LDA A1H
SBC A2H
INC AL
BNE co1
INC A1H
co1 BCC MOVELOOP s=>more to move
*
STA WRMAINRAM sCLEAR FLAG2
PLA sGET ORIGINAL STATE
BPL ce3 s=>IT WAS OFF
STA WRCARDRAM
ce3 EQU *
STA RDMAINRAM ;CLEAR FLAGH
PLA sGET ORIGINAL STATE
BPL MOVERET 3=>1T WAS OFF
STA RDCARDRAM
MOVERET EQU *

PLA ;Restore AC
JMP SWRTS2

Appendiy A Finmware Listing
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23 AUXSTUFF Aux ram support stuff 31-MAY-85 PAGE 188

3397 B2 HEMAE MR RN RN RN R R RN R RN R RN R R E RSN R kN
C397: 63 * NAME + XFER
C397: 64 * FUNCTION: TRANSFER CONTROL CROSSBANK

C397: 65 * INPUT : $@3ED=TRANSFER ADDR

€397: 66 * + CARRY SET=XFER TO CARD

C397: 67 * CLR=XFER TO MAIN

C397: 68 * VFLAG CLR=USE STD ZP/STK

C397: 69 * : SET=USE ALT ZP/STK

€397: 78 * QUTPUT : NONE

C397: 71 * VOLATILE: $83ED/@3EE IN DEST BANK

C397: 72 * CALLS ¢ NOTHING

C397: 73 * NOTE : ENTERED VIA JUMP, NOT JSR

C397: 74 *i*ll*i&{*li**ii*ll*iﬂi*ﬁ**iﬂ{*i**lli**{

C397: 75 *

C397: c397 76 XFER EQU *

C397:48 77 PHA ;SAVE AC ON CURRENT STACK
€398: 78 *

C398: 79 * COPY DESTINATION ADDRESS TO THE

Cc398: 80 * (OTHER BANK SO THAT WE HAVE IT

c398: 81 * IN CASE WE DO A SWAP:

Cc398: 82 *

C398:AD ED 93 83 LDA $83ED 3GET XFERADDR LO
C39B:48 84 PHA 1SAVE ON CURRENT STACK
C39C:AD EE 93 85 LDA $B3EE 3sGET XFERADDR HI
C39F:48 86 PHA iSAVE IT TOO

C3A8: 87 *

C3A0: 88 * SWITCH TO APPROPRIATE BANK:

C3A0: 89 *

C3AB:98 @8 C3AA 9¢ BCC XFERC2M ;=>CARD—>MAIN

C3A2:8D 63 C9 91 STA RDCARDRAM sSET FOR RUNNING
C3A5:8D B85 c@ 92 STA WRCARDRAM ;5 IN CARD RAM

C3A8:B@ @6 C3B0 93 BCS XFERZP ;=> always taken

C3AA: C3AA 94 XFERC2M EQU *

'3AA:8D B2 C§@ 95 STA RDMAINRAM sSET FOR RUNNING
s3AD:8D 84 cC@ 96 STA WRMAINRAM 5 IN MAIN RAM

C3B6: 97 +

C3B8: C3B# 98 XFERZP EQU * sSWITCH TO ALT ZP/STK
C3Bp:68 g9 PLA ;STUFF XFERADDR

C3B1:8D EE 83 108 STA $B3EE s HI AND

C3B4:68 191 PLA

C3B5:8D ED 83 162 STA $@3ED ;  LO

C3B8:68 183 PLA ;RESTORE AC

C3B9:7¢ 85 c3Ce¢ 184 BVS XFERAZP ;=>switch in alternate zp
C3BB:8D #8 C# 185 STA SETSTDZP jelse force standard zp
C3BE:5¢ 83 C3C3 1é6 BVC JMPDEST ;=>always perform transfer
C3CP:8D 99 Co 187 XFERAZP STA SETALTZP ;switch in alternate zp
€3C3:4C EB C7 188 JUMPDEST JMP SWXFGO2 ;Back we go

0306: 199 &li**{*iiliG*l&i**i**'i*&*{il*i**i****i}

C3Ce: 53 include banger2 ;Diagnostic routines
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24 BANGERZ2

C3C6:
c3Ce:
c3Ce:
C3C6:
c3C6:
C3C6:
C3C6:
C3C6:
C3Ce:
c3C8:
C3CA:
C3CC:
C3CE:
185
c3D2:
C3D4:
C3D6:
C3D8:
C3D9:
C3DC:
C3DF:
C3E1:
C3E3:
C3ES:
C3E7:
C3EA:
C3ED:
C3EF:
:D@
C3F3:
C3F5:
C3F7:
C3r8:
C3FA:
C3FB:
191
:CA

C3De

C3F1

C3FE
C409

c4p1:
c483:
C405:
Cc486:
c468:
C4BA:

c4gcC:
C40E:
tAS
c412:
C413:
C416:
C419:
C41B:
C41D:
: D@
:AD
C424:
C426:
c428:

C418

Ca1F
c421

164

86
86
86
A2
86

A2
64
E6
A8
8D
8D
A5
29
Cc9
Do
AD
AD
AS
69

Ag
85
98
Ap
18
7D

10
A2
c8
Do
E€
Do

E6
A2

A8
AD
AD
AS
29
c9

AS
69
D@

81
82
83
4
64
85
04
81
81

83
83
01
Fo
ce
(19
8B
8B
61
oF
g2
21
93

X

2A
B2

g2
g4

Fa
21
cc

g1
84
1]

83
83
g1
Fe
ce
89
8B
01
oF
82

c3Ce

co
ce

C3F3
ce
co

C3F5

c8

c4485

C3FA

c3D8

ce
ce

c42a
ce

Cc42C

Apple //c¢ diagnostics

51
52
&3
54
55
56

58
59
21

31-MAY-85 PAGE 181

IEE XS RS ERREE R R R R R R RS RS SRR R R RS R RS RN

* Here is the rest of the diagnostic stuff
* the first part has been moved into the $D#BP space
* to make desperately needed room

*

IEEEEEEEREEER R R ERE R RS EER SRR R R REREESEES]

TSTMEM

MEM1

mem2

mem3
mem4

memS

mem6

mem7

equ
stx
stx
stx
ldx
stx
STA
ldx
stz
inc
tay
sta
sta
lda
and
cmp
bne
lda
lda
lda
ade
bne
lda
5ta
tya
ldy
clec
adc
sta
dex
bpl
ldx
iny
bne
inc
bne

ine
.LDX
LDA
tay
lda
lda
lda
and
cmp
bne
lda
lda
adc
bne

*
$01
$62
$03
#4
$64
$65
#4
$01
1

lcbank?2
lcbank?2
$61
#$F D
#$CP
mem3
lebank 1
lcbank1
$61

#$F
mem4
$01

$03

#5080

nibl,x
$82),y

memo
#4

memS
1
mem2

$01
#4
$85

lebank?2
lcbank?2
$81
#$FO
#$CHO
mem8
lcbank1
$01

#$F
mem3

sdo RAM $190-$FFFF five times
skeep acc in a safe place
spoint to page 1 first

ssave ACC in Y for now

;anticipate not $C@8P range...

;gel page address
stest for $CB~$CF range

sbranch if not...
sselect primary $D888 space
sPlus carry =+$18

sbranch always taken

jrestore pattern to ACC
;fill this page with the pattern

ikeep x in the range 8-4

sall 256 filled yet?

sbranch if not

ibump page #

;loop through $8180 to $FFOO

;point fo page 1 again
ssave ACC in Y for now
;anticipate not $CP08 range...

;get page address
;test for $CB-$CF range

sbranch if not...
sselect primary $DB8P space

sPlus carry =+$18
;branch always taken
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24 BANGER2

C42A:A5
C42C:85
C42E:98
C42F: AP
C431:18
C432:7D
C435:51
C437:D0
C439:B1
C43B:CA
C43C:10
C43E:A2
C44p:C8
C441:D8
C443:E6
C445:D8
C447:6A
€448:2C
C44B: 18
C44D:49
C44F :C6
C451:30
C453:4C

C456:AA
C457:2C
C45A:30
C45C:8A
C45D:8D
C468:8D
C463:8D
C466:8D
C469:4C

C46C:8D
C46F : 4C

B1
83

2]

2A
g2
39
82

B2
g4

EE
91
CB

19
82
AS
04
83
Da

13
18

85
B3
89
81
B2

28
EF

Cc8

c472

C449

C431
C412

ce
C44F

€456
Cc3

co
c46C

ce
Cco
ce
ce
D4

co
C4

Apple //c¢ diagnostics 31-MAY-85 PAGE 182

61
62
63
64
65
66
67
68
69
79
71
72
73
74
75
76
77
78
79
8¢
81
82
83

85
86
87
88
89
90
91
92
93

95
96

mem8
mem9

memA

memB

memC

memD

MEMF

lda
sta
tya
ldy
clec
adc
eor
bne
lda
dex
bpl
ldx
iny
bne
inc
bne
ror
bit
bpl
eor
dec
bmi

imp

TAX
BIT
BMI
txa
STA
STA
STA
STA

jmp

STA
JMP

Appendix

$81
$83
irestore pattern to ACC
#3080 ifill this page with the pattern
ntbl,x
($62),y
MEMERROR ;if any bits are different, give up!tt
($82),y srestiore correct pattern
jkeep x in the range #-4
memB
#4
;all 256 filled yet?
memA sbranch if not
1 ;bump page #
mem?7 ;loop through $81688 to $FFO8
a ;jchange ACC for next pass
rdvblbar ; use RDVBL for & little randomness...
memC
#$A5
$84 shave 5 passes been done yet?
memD sskip if yes
mem 1 ;jstart next pass
;save acc
rdramrd ymain or aux ram ?
MEMF sskip if aux ram
wrcardram ;enable aux mem write
rdcardram senable aux mem read
setaltzp ;swap in alt zero page
ROMIN ;Force rom enable
TSTZPG s and test it!
setstdzp jswap in main zero page
SWCHTST
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24 BANGER2

c472:
C473:
C474:
C477:
C478:
C47A:
C47D:
HGY)
199
C484:
c487:
c488:
Cc489:
C48B:
:8D
:99
C494:
C497:
C49A:
C49D:
:De
C4A0:
Fe
C4A3:
: B8

C47F
€481

C48E
C491

C49E
C4A1

C4A5

C4A7:
C4A9:
C4AB:
C4AD:
C4B8:
C4B3:
C4B6:
C4B7:
C4B93:
C4BB:
C4BC:
C4BD:
C4BE:
120
:99
:88

c4Cp
c4cC1
C4C4

C4C5:
C4C6:
C4C8:

38
AA
AD
B8
19
2c
A9

99
88
88
Do
8D

99
89
99
c8

8A
AR

Ad
A9
56
8D
B9
29
88
18
AB
8A
4A
AA
A9

88
Do
Fa

13

P3
2A
1%
6
FE
66

Fe
51
54
1]
X}
[F']
20

F1

27
g3
g2
LE]
AA
63
BB
66
B1

F7
18

68

B6

F3
FE

co
C47D
c8

BF
co

c481

Cco

co

24

85

96

867
C491
C4CA

C4A9

C4B8

c8
a5

C4B9

85

C4BB
c4cs

Apple //c diagnostics

98 MEMERROR
99 BADBITS
109

191

162

163

184 bbitst
185

186 clrsts
107

188

189

118

111

112

113 clrs
114

115

116

117

118

119

120

121

122

123

124 badmain
125

126

127 badprim
128

129

138

131

132 bbits2
133

134

135

136

137

138

139

148

141 hangx

sec
tax
lda
clv
bpl
bit
lda
ldy
sta
sta
dey
dey
bne
sta
sta
sta
sta
sta
sta
iny
bne
txa
beq
ldy
bes
ldy
lda
bve
sta
lda
sta
dey
bpl
ldy
txa
lsr
tax
lda
rol
sta
dey
dey
bne
beqg

Appendix

rdramrd

bbits1
setv

#$AD

#6
ioadr-~2,y
ioadr+6,y

clrsts
txtset
txtpage1
$400,y
$568,y
$660,y
$708,y

clrs

BADSWTCH
#3

badmain

#5

¥$AA
badprim
screen-8
rmess,y
screen-7,y

badprim
#$19

a
#$58

a
screen-2,y

bbits2
hangx

31-MAY-85 PAGE 183
sindicate main ram failure
;save bit pattern in x for now
smain or aux mem?
swith V-FLG
sbranch if primary bank

;itry to clear video screen

;test for switch test failure
sbranch if it was a switch

sbranch if ZP ok

smark aux report with an asterisks

imessage is either “RAMY™ or "RAM ZP"
;print bits

;bits are printed as ascii 0 or 1

shang forever and ever
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24 BANGER2

C4CA
c4cc
C4CD
C4CE
C4D1
C4D2
C4D3
C4Ds
C4D8
C4DA
C4DC
C4DE
C4EDQ
C4E2
C4E4
C4E7
C4EA
C4EB
C4ED

C4EF
C4F1
C4F3

C4F4
C4F7
C4FD
C4FB
C4FE
c581
cse2

A2
:7A
: 88
:BD
128
: 88
190
:BD
1Ce
:98
:CO
: 98
:C8
190
:BD
:9D
:CA
110
: 38

HT
tA9
tB6A

+BE
iFe
198
:BE
:9D
:C8
:D@

. C504:

C504
C587
c&e8
C589
csec
C5PE

tAE
12A
188
:BE
1F@
: 38

g2

6C

83
6F
26
9B
08
84
11
83
72
B8

E1
FE

81
7F

2F
oF
63
41
FF

EF
30
53

13
Fd4

verified.

c510
c511

C513:

C516

c518:
C51A:
C51D:

CS51F

:2A
190
1€
198
B
1E
B
198

Ch21:

cs21

ch22:
C523:

CG24

C526:
c528:
C529:
C52B:

C52D
C52F
€531

1 2A
c8
38
tEQ
B@
88
Fo
co
:D@
Y
:De

87
29
1F
EE
ga
18
E7

B1
CB

28
88
10
11
BE

c8
C4D8
c8
C4E7
C4E4
C4E7
85

Cc4acCt
C4ED

c8
cses
C4FE

c8

BF

C4F3

ca

c8
C521
C504
CS1A
C537
cse8

ce

C537
c588

C4F3
C533
C53F

C4F1

Apple //c diagnostics

143
144
145
146
147
148
149
154
151
152
163
154
155
156
157
158
159
168
161

163
164
168

166
167
168
169
179
171
172
173
174
178
176
177
178
179

180
181
182
183
184
185
186
187
188
189
198
191
192
193
194
195
196
197
198
199

BADSWTCH

bswtch1

bswich2

bswich2a
bswtch3

hangy

SWCHTST
swist
swist2

swist3

cliek

swtst4

swtsth

swtsto

ldx
ply
php
lda
plp
php
bee
lda
cpy
becc
cpy
bee
cpy
bee
lda
sta
dex
bpl
bmi

ldy
lda
ror

ldx
beq
bece
ldx
sta
iny
bne

ldx
rol
dey
ldx
beq
bmi

rol
bee
asl
bce
bcs
asl
bes
bece

rol
iny
seq
sbc
becs
dey
beq
cpy
bne
ldy
bne

Appendis A

#2
smess, X

bswtch2
smess+3, x
*#6
bswtch3
#8
bswtch2a
#$11
bswitch3
smess+6, x
screen,x

bswicht
hangy

#MMUIDX
#$T7F
a

SWTBLA,y
swtstd
switst3
SWTBL1,y
ioadr-1,x

swist2

spkr
a

RSWTBL ,y
swist6
click

a
swtsts
toadr,x
swerr
swtst4
ioadr,x
swerr
swist4

a

#1
swist2

swtst?
#I10UIDX-1
BIGLOOP
#GLUIDX
swtst

Firmware Listing

31-MAY-8S PAGE 184

;janticipate MMU error

sbranch i1f not 10U error
santicipate I0U error

scompare with where we left off
sskip 1if MMU

sskip if GLU Cioudis or dhires failure)

sskip if 10U
sGLU error (ioudis failure)

sprint “MMu®t, 10U or “GLU™
sbranch forever

;set switches of the I[0U/MMU to match
Accumulator

sbranch if done setting switches
;branch if setting switch to B-state
;jelse get index to set switch to 1
jset switch

sbranch always taken...

;now verify the settings just made
ibranch if done this pass
sbranch if this switch no to be

sbranch always

sbranch always

jrestore original value
3y and I0U/MMU index

stry next pattern

swas MMU just tested?

jyes, go test 10U

swas 10U just tested?

;ne, go loop again

syes, go test IOUDIS switch
;branch always




24 BANGER2

C533:
C536:
C537:
C537:

C538:
C53A:
C53C:

AB
Do

SA
A2

ce
4C

9
BA

(2]

7D C4

C4F1

Apple //c diagnostics 31-MAY-85 PAGE 185

208
281
282
283

2084
205
286

swtst?

*
swerr

ldy
bne
phy

ldx
cpy
1mp

#10UIDX

swist1 ;branch always
;save y to distinguish from MMU or GLU
failure

#0 jindicate switch error

#10UIDX+1 ;set carry if I0U was cause

bbits1
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24 BANGER2

C53F:
: Do

C541

C543:
€545:
:99

C547

C54A:
C54D:
199
C553:
C554:
C556:
C559:
C55C:
CS55D:
C55F:
190

C558

C561

C563:
C566:
C566:
C569:
C56B:
CS6E:
188
c572:
C574:
C576:
c588:

C571

46

A9
Ab

99
99

c8
Do
AD
2D
A
E6
A5

4C

AD
Ap
B9
29

18
38

8¢
AC
Ap
['X]
1}
(X}
1]
oe

F1
61
62

FF
FF
g3
A9

51
28
75
B8

F7
ED

C4EF

B4
a5
(143
67

CG47
co
ce

C566
D4

9}

c8
es

C56B
C556
peBA

Apple //c diagnostics

288
209
218
211
212
213
214
215
216
217
218
219
228
221
222
223
224
225
226
227
228
229
239
231
232

54

565

BIGLOOP
bip2
b1p3

blp4

*

dquit

suc2

lsr
bne
lda
ldy
sta
sta
sta
sta
iny
bne
LDA
AND
asl
INC
LDA
bec

jmp

lda
ldy
lda
sta
dey
bpl
bmi
ds

$80
SWCHTST
#$A0

#9
$400,y
$500,y
$6008,y
$700,y

blp3
butng
butni
a

$FF
$FF
dquit
DIAGS

txtset

#8
success,y
SCREEN,y

suc2
blp4
$C580-%,0

include switcher?2

Appendix

31-MAY-85 PAGE 186

sclear screen for success message

stest for both Open and Closed Apple
; pressed
sput result in carry

;put success message on the screen

;loop forever
;Appletalk stuff
sBank switch stuff @ 2:C789
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25 SWITCHER2 Apple //c diagnostics 31-MAY-85 PAGE 187

c580: g298 2 ds $C780-*,%00

0780: 3 I ZEE XS EE SRR R EEEE SR EREE RS SRR R R R EERE R RN ]

Cc786: 4 *

c786: 5 * SWITCHING ROUTINES

c788: 6 *

0780: 7 B R XS RE SRR EEEEEEE RS R ERE AR R E R R R RN S X XN

c780:8D 28 C9 8 swrti2 sta rombank

C783:48 9 rti

C784:8D 28 C# 19 swris2 sta rombank

c787:680 11 rts

c788:8D 28 C@ 12 swreset2 sta rombank

C78B:4C 62 FA 13 jmp reset

C78E:8D 28 C#@ 14 swirq2 sta rombank slrq entry

C791:2C 87 C7 18 bit swrisop

C794:4C 84 C8 16 jmp irqent

C797:8D 28 C# 17 swsthk2 sta rombank

C79A:4C 89 C8 18 imp penv

C79D:8D 28 (8 19 swzzqt2 sta rombank sMouse basic routines
C7A0:4C 806 D4 20 imp basicin

C7A3:8D 28 C#@ 21 sta rombank ;Set terminal mode
C7A6:4C F1 C7 22 jmp swsttm3

C7A9:8D 28 C#@ 23 sta rombank yJump to command routine
C7AC:4C 86 C8 24 m swemd3

C7AF:8D 28 C#@ 25 gtg rombank sAux move

C7B2:4C 4E C3 26 jmp moveaux

C7B5:8D 28 C#H 27 sta rombank s XFER

C7B8:4C 97 C3 28 imp xfer

C7BB:8D 28 (@ 29 sta rombank sMouse interrupt handler
C7BE:4C 89 C1 38 jmp mouseint

C7C1:8D 28 C#8 31 sta rombank s;Diagnostics

C7C4:4C A9 D4 32 jmp diags

C7C7:8D 28 C#@ 33 sta rombank sAppletalk

C7CA:4C 88 C5 34 jmp atalk

C7CD:8D 28 C#@ 35 sta rombank ;Serial output

C7D@:4C 4F C2 36 jmp serout3

C7D3:8D 28 C#@ 37 sta rombank ;Get status

C7D6:4C AC C2 38 jmp getstat

C7D9:8D 28 C#@ 39 sta rombank ;Read from serial port
C7DC:4C C3 C2 40 jmp xrdser

C7DF:8D 28 C# 41 sta rombank ;Get char from buffer
C7E2:4C F7 C2 42 jmp getbuf

C7E5:8D 28 C# 43 sta rombank

C7E8:4C EP D4 44 imp zznm

C7EB:8D 28 C#@ 45 swxfgo?2 sta rombank 360 to users xfer dest
C7EE:6C ED #3 46 imp ($3ED)

C7F1:DA 47 swsttm3 phx ;Save X

C7F2:28 16 C8 48 jsr getlc

C7F5:5A 49 phy

C7F6:28 AR D1 50 jsr setterm

C7F9:88 13 C8AE 51 bra fixle ;Fix Language card and return
C7FB: ge8s8 53 ds $C8B3-*,0 ;$C803 interrupt entry point
C863:4C 8E C7 54 jmp swirqg2

C806:DA 56 swcmd3 phx 16o to the command routine
c8p7:28 16 C8 57 jsr getlc ;Get language card state
C8HA:5A S8 h ;9ave it

ce8pB:20 86 D@ 59 ?5¥ command
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25 SWITCHER?2 Apple //c¢c diagnostics 31-MAY-85 PAGE 108

C8BE:FA 68 fixlc plx

C8AF:FE 08 CP 61 inc $CO00, x iRestore LC

C812:FA 62 plx iRestore real X
C813:4C 84 C7 63 jmp swrts2

C816: 65 LA A S S AR EEE E R E R R R R R EE R R R S R S R S R R R ]

C816: 66 * GETLC - Gets language card state in Y

C81G: 67 (AR S SRR R R ERE R R R EE RS R EEE R R R EREEEERE TR

€816: c816 68 getlc equ *

C816:AF 81 69 ldy #$81

c818:2C 12 C# 78 bit rdlcram ;Language card enabled?
C81B: 18 #C c829 71 bpl glcdone

C81D:AfF 8B 72 ldy #$8B

C81F:2C 11 C# 73 bit rdlcbnk?2 sBank 27

c822:1¢ B2 C826 74 bpl glcbnkt

C824:A8 83 75 ldy #$83 ;Bank 1!

C826:8D 81 C#H 76 glcbnk1 sta romin

€829:60 77 glcdone rts

C82A: 79 * Diagnostic routine tables

CB2A: c82A 8@ setv equ *

C82A:53 43 2B 29 81 ntbl dfb 83,67,43,41,7

C82F:98 89 83 #5 82 swtbls dfb $00,$89,$03,$05,%$09,$81,$7F, $5F
C837:48 83 51 53 83 dfb $00,$83,$51,$53,$55,$57,$0F,$06D,$00,$80
C841:08 81 84 06 84 swiblt dfb $00,$81,%$84,$006,$0A,$02,%$7F,4$60
C849:80 84 52 54 85 dfb $00,$84,$52,$54,$56,$58,610,$0E,$00,$7F
c853:08 11 13 14 86 rswtbl dfb $00,$11,$13,$14,816,$18,$FF,$7F
C85B:#P 12 1A 1B 87 dfb $00,$12,$1A,$1B,$1C,$1D,$1E,$1F,$00,$7E, 408
€866: 88 MSB ON

C866:D2 C1 CD AR 89 rmess asc “RAM zpv

C86C:CD CD DS C9 98 smess asc "MMUIguUGLUY

C875:D3 F9 F3 F4 92 success asc “System oK"

C87¢&: g6@2 56 ds $C880-*,6 sProtocol converter
Cc888: 9788 57 ds $D0BB-*,0

Dapga: 58 include command ;Serial port command processor
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26 COMMAND

Depge:
DRog:
DBgo:
D@ge:
Doao:
Doee:
De@o:
Doee:
Dapgd:
Doag:
Doge:
Do@p:
pe@ps:
DoBo:
DopAg:
Dape:
Does:
Doep:
De@o:
Dogd:
DEpe:
Dpgg:
Dgoe:

pego:
Dood:

D@gp:48
Dp#1:3C
Dpg4:380
D8@6:BC
DB@9:Fo
DO#B:5D
DPBE: QA
DagF:D8
D#11:AC
Dp14:8C
D817:A0
D219:8C
De1cC:4C

DA1F: 38
D#20:68
De21:60

Dez22:

Dp22:BC
DB25:29
case

D#27:48
D828:BD
Df2B:89
De2D:D@
DB2F :68
De3¢:88

DB32:
D932:68
DB33:48

B8
1C
38
14
38

2K
FB
79
BF
FB
BS

42
SF

B8
08
43

52

Command processor for serial & comm 31-MAY-85 PAGE 109

2 LA R E S EEE R E R E R R E R E R EE R R R E R R EEE R EREEEERE RN R EENE XN N
3 The command routine now supports 5§ new 2-character commands. These
4 * commands enable or disable a feature of ithe serial port and are
5 * derived from their equivalent in the super serial card for the //.
6 *
7 * The new commands are as follows:
8 * L - send LF out after CR
9 * X - detect XOFF, and wait for XON
8 * F - accept keyboard input
1 o* M - ignore LF in after CR
12 * C - auto CR when column count > printer width
13
14 * Usage of location $779 (port 1) and $77A (port 2) are as follows:
15 * bit 7 - echo output to screen if on
16 * bit & - generate LF after CR if on
17 * bit 5 - accept XOFF if on
18 * bit 4 - ignore keyboard input if on
19 * bit 3 - accept LF in after CR if on
29 * bit 2 - a character was received through the ACIA and is in
21 * location $5FE (port 1) or $67E (port 2) if on
22 * bit 1 - XOFF is accepted, awaiting XON if on
23 * bit 8 - signifies comm port if on, printer port if off
24 AR S AR E R RS RS EEEEEEREREEEESREEREEERE R R R R R R REEREER SRR
600D 26 charCR equ $8D
peoa 27 ucspace equ $00 ;jneed an "upper case" space character
29 command pha ;shove character on stack
63 30 bit sermode, x ;Already in command?
D@22 31 bmi incmd 3I1f s0, go do it
86 32 ldy eschar,x ;1f eschar = 8 ignore commands
D@1F 33 beq nocmd
X} 34 eor eschar,x sIs it the command char?
35 asl A ;Ignore high bit
DO1F 36 bne nocmd ;char not command char
87 37 command1 ldy cursor ;Save the cursor
26 38 sty oldcur
39 ldy #cmdour ;Set command cursor
87 49 sty cursor
D8 41 jmp cominit1 sinitiate command mode
43 nocmd sec ;Mark char not handled
44 nocmd2 pla iRestore original char
45 rts
Dez22 47 incmd equ * ;Command mode
c1 48 ldy devno2,x 3Get index for ACIA
49 and #$5F sHigh bit doesn’t matter, upshift lower
5 pha ;save character
23 51 lda sermode, x sneed to see if in 2-chr command
52 bit ¥$08 ;bit 3 set if so
Dg32 53 bne incmd?2 sbranch if so
54 pla spull char back, not in 2-chr cmd
D@84 55 bra incmdt s5go on with regular command mode
De32 57 incmd2 equ * shandle 2nd chr of 2-c¢hr commands
58 pla ;pull char off stack

59 pha ;3 & reshove it to keep stack neat
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26 COMMAND

D34

Dg39:
D83A:

DA3C
D83F
De4p

‘DB45

DesP

D@52:
D@S54:
DB56:
Das8:
D@59:
DASA:
D#5D:
tAE
128
Dog2:
:C9
DPE6:
DP68:
DP68:
DP69:
DP6C:
DAGF :
Dp72:
DB75:

D85E
D861

D@64

DB77:
Dp77:
DB78:
DB79:

p@7c:
DB7F:
:BD
D@#g2:

DA7F

D984 :
: DA
Da8s:
D@g7:
D#8A:
Dg8c:
D@8D:
DB8F:
tA2
:DD
D@94
D#96:

D984

Da8F
D@91

:C9
D@36:
D@38:

D@
18

68
8p

:BD
148
129
D@g42:
168
D@46:
Dp48:
D@4B:
DB4C:
DP4D:
:C9

8D

29
9D
68
DA
AE

Fe
c9
Fe
FA
DA
DD
88

Fo
Fe

FA
AD
8D
1E
SE
8¢

FA
DA
FE

AE

80

A2
DD
Fa
CA
18

Fe
ca

B8
g4

E4
B8

87
F8

Fo
B8

F8
45
71
44
6F

38
F8
13

8D
17

79
FB
B8
B8
A8

B8
F8

25
B

84
25
71
F8
ac

74

Dg3C

Da2e
83

[19]

23

86
D8cs
Dacv

g6
66
DB77

DB7F
Dées8

26

067

83

03
DB1F

D877

23

26
Da7F

DagF

Da84
D2

D@FD

D@87
DegF

D2
D18A

Command processor for serial & comm 31-MAY-85 PAGE 118

60
61
62

63
64

66
87
68
69
78
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
a9
91
92
93
94
95

37
98
99
186

181
182
183
184

186
187
148
189
118
111
112
113
114
118
116
117

incmd3

cmd2null

flagit

oneletter

incmd1

cmd2loop

backto1

cmdloop

cmp
bne
cle

pla
bra

lda
pha
and
sta
pla
and
sta
pla
phx
ldx
cmp
beq
cmp
beq
plx
phx
cmp
php
ldx
plp
beq
cmp
beq
equ
plx
lda
sta
asl
lsr
bra

equ
plx
phx
inc

ldx
equ
lda
bra

equ
phx
ldx
cmp
beq
dex
bpl
equ
ldx
cmp
beq
dex

#ucspace
incmd3

nocmd?2
sermode, x

#7
temp

#$F B
sermode, x

temp
#$45
enable
#$44
disable

eschar,x
temp

flagit
#charCR

oneleiter
*

oldcur
cursor
sermode, x
sermode, x
nocmd

*

sermode, x
temp
*

cmd2list,x
backtot

*
#4

cmd2list,x
cmd2found

cmd2loop
*
#12

emdlist,x
cmfound

sis 11 a space? (uppercased)

;jno, go on with 2-chr cmd handling
syes, ignore spaces between chrs of
2-chr cmds

spull uppercased char off stack

yie mark them "handled"™

iget sermode back

1save sermode for a minit

sthrow out all but bits 8-2

ssave - this is index of which cmd it is
sjget sermode back

ynow clear bits £-3

;since we’re done with them now

sget character back

1shove x (Cn) on stack

;get index to command’s 1st chr

sis it an E?

syes

sno, is it a D?

syes

sretrieve X=Cn

;jpush it back to keep stack neat
ycompare to the command character
;jsave result of comparison for a bit
sreload X= index to ecmd’s first chr
sretrieve result

syes tis 1-chr emd followd by nother cmd
jis it a (guess what) CR?

ijyes - a 1-chr command
junimplemented but legal 2-chr cmds
;jpull x (Cn) off stack

;restore non-cmd-mode cursor

sclear cmd-mode bit (bit 7 of sermode)
;by shifting out bit 7 & shifting in a @
jreturn marking character not handled

scome here if get eschar after LXFM or T
;jneed X=Cn to set bit # of sermode

sbut leave Cn on stack too

sbit # was @, is now 1 — means new cmd
mode

sreload X=index to cmd’s first chr

scome here if 2-chr cmd turns out 1 chr
;get command chr

streat it as if we just got it

sin command mode, not 2-chrs tho
;Save slot

scheck 5 possible 2-chr cmds

3is it there?

syes, need to flag it for next time
;nope

jtry next if there is one

;come here to check for 1-chr cmds
;Check 13 commands

;Right char?
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26 COMMAND

D@37

DR99:

D@9A

DP9B:
DB9acC:
DASE:

DBAg

DBA2:

DBAS:
DEAT:

DBA9:
D@AB:
D#AD:

DeB8
DeB1

D@B3:

: 18
FA
:68
48
29
c9
: B8
aD

49
c9

B#
Al
6D
188
Do
80

DABE:

D@#BS

DEB8:

DABA

DEEBD:
DABF :

bgc2

DAC3:

:BD
29

: 9D
A9
8D
:38
80

DBCS:

D@cs

D#C6:

138
a9

DBC7:

DOC7:
D@cC8:
DBCY:
DACB:
D@CD:
DBCF:

18
28
EP
Fo
EQ
Fo

DaD1:
D#D1:
DeD1:
DAD1:

DAD1

DoD2:
DPD3:

DED4

DAD6:
D#D7:
DRD8:
DADA:
DADB:

:18A
18
BA
169
AA
28
B9
£8
4c

DADE:

D@DE:

DRE"

DE2:

DBE4

DRE7:

BD
14A
BB
tAD
8D

F8

7F
29
63
38 86

38
BA

33
BA
7E 04
FA
2A
B8 03
ce
B8 03
1]
7€ 84

25

1]
27
24
41

B3

81

39 D1

B8 83

D1
79 #6
FB 87

DE91

DBAS

D@DE

DBAD
DOBF

DABS

DOEA

Decs

DBC7

Do#F4
D112

D8DB

D@DE

D@#BS
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118
119
120
121
tee
123
124
125

126
127

128
129
130
131
132
133

135
136
137

138
139
148
141
142

144
145
146
147
148
143
158
151
152
153

155
156
157
158

1649
161
162
163
164
165
166
167
168

178

171
172
173
174
178

bpl
plx
pla
pha
and
cmp
bes
cmdz2 sta

ckdig eor
cmp

bes
ldy
digloop adc
dey
bne
bra

cominitt equ
lda
and

sta
lda
cominit sta
sec
bra

enable equ
5ec
dfb
disable equ
cle
php
cpx
beq
cpx
beq

cmdloop

#$7F
#$20
ckdig
eschar,x

#$30
#$0A

cdone
#19
number

digloop
cominit

*

sermode, x
#$C0

sermode, x
#9
number

cmset

*

$98
#*

9
cmd2l
#4
cmd.c

iWe didn’t find it

;if char is ¢ntl char

;i1 can be the new comd char
sbranch if not cntl character

;Save comd char, drop thru ckdig to
cdone

;zap it down to Bn if char was a digit
3if not @ digit, it is unexpected
intruder

3 If not, branch

A = A + 18 * current number

iC=B on first entry

;not starting new cmd mode, just save #

jstart new ocmd mode here
sgel sermode
;clear bits #-5 (starting a new cmd seq

sthey are used for misc during cmd mode)
;jload a # to stuff in NUMBER

sMark in command mode

sgot a 2-chr command aE

;set carry

;bee to skip next byte (the CLC)
sgot a 2-chr command aD

sclear carry

spush P io save carry

3if X=80 then command is LE or LD
;50 just make it act like L or K
3if X=4 then command is CE or CD
sskip if so

(AR AR AR RS RS EE R EEE R R R RN Z RN R R RN Y IR R I RGPy

* for other 2-chr cmds,
* for an E or 2X+4 for a D

their

FLAGS masks’ indexes are 2X+3

ERRREERREXRER AR SR L RN A B REERE RS ERREREREXRREF RN ERR

txa
cle
asl
adc
tax
plp
bes
inx
xready }mp

cdone equ

lda
lsr
bes
lda
sta

Appendix A

xready

cmdit

#

sermode, x
A
cominiti
oldeur
cursor

scopy x to acc for arithmetic

iclear carry for arithmetic

imultiply index by 2

;add 3 to get mask index

jput mask index in X

;get carry back

searry set = Enable so X is ready

semd was Disable so inc X to next mask
igo do mask stuff to FLAGS

ssermode bit @ tells whether to set or
clear cmd mode

;50 get it

ishift bit 8 to carry

;3if set, start new cmd mode

sRestore the cursor

;& fall through to cmset with carry
clear

Firmware Listing
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DBEA:
DPEB:
DPEE
DOEF:
DpF2:
DOF3:

DoF4:
DoF4
DoF6:
DBF7:
D#F9:
DAFB:

DAFD:
DAFE
DAFF:
D1@2:
D124
D187:
D188:

D18A:
D14C:
D18D:
D119
D111

D112:
D113:
D114:
D116:
D119:

D11B:
D11E
D121
D124

D126:
D127:
D12A:
D12C:

D12F:
D12F:
D12F:
D139
D133:
D135:
D138:
D139:
D139:
D139:
D139:
D13A:

88
1E

128

7E
68
68

:AS

28
B#
A9
89

8A

1FA

1D
89

19D

38
89

A9
48
BD

148
160

28
FA
BB
9E
80

BC

128
+9D
: 88

FA
SE
A9
4C

74

tAD

Fe
99
Fe

74
B9

B8

B8

4C

96
4B
92

B8
[4:]
B8

Ee
D1

F5

85
B8
Cc3

86
2A
B8
B8

B8
00
A2

7E
85
B8

B8

83
83

3

83

D1

D1
D2

04
D@

B4
B84

86

DBF4

DesF

DesF

DOEA

D11B
DADE

D@DE

D12F
D12F

D13A

D139
D139
D139

Command processor for serial & comm 31-MAY-85 PAGE 112

176
177
178
179
180
181

183
184
185
186
187
188

199
191
192
193
194
195
196

198
199
208
201
202

284
285
296
207
298

210
211
212
213

215
216
217
218

229
221
222
223
224
225
226
227
228
229
238
231

cmset

cmd2l

cmd2found

cmfound

cmd.c

cmd.c1

cmdz

cmder
cmdn

cmdi
emdk
cmdl

cmdi2

php
asl
plp
ror
pla
rts

equ
lda
plp
bcs
lda
bra

txa
plx
ora
ora
sta
sec
bra

lda
pha
lda
pha
ris

pip
pix
bes
stz
bra

ldy
jsr
sta
bra

plx
stz
lda

jmp

equ
equ
ply
lda
beq
sta
dfb
equ
equ
equ
ply
lda

sermode, x

sermode, x

*

#$4C

backto1
#$4B
backto1

sermode, x
#$08
sermode, x

cmset
#<cmder

cmdtable,x

cmd.c1i
pwdth,x
cdone

defidx2-$C1,x
r.getalt
pwdth,x

cdone

pwdth,x
#9
cmdz2

number
cmdi2
pwdth,y
$F@

flags,y

C A Firmware Listing

;set command mode according to carry

;leaves carry clear
scharacter handled
sbecause carry clear...

scome here to handle LE & LD

smake LE look like L

;get P back with carry indicating € or D
scarry set means it was an E

smake LD look like K

;copy index of emd to acc

srestore X to Cn

scopy top 2 bits of sermode

3% set bit 3 - 2-chr-command-mode flag
;sermode holds index to 2-chr command
sjset carry so we stay in command mode
sfor next time

;jget hi byte of where to go
;save it on stack

;get lo byte of where to go
;save it on stack

;go there by RTSing

s;restore status to check carry bit
srestore slot number in x

;skip if enable

+CD i5 same as PWDTH=8#, no CR
swe‘re done here

s;get y index into aux screenholes
;go get it from aux

srestore default PWDTH

swe’re done here

;Zero escape character
sAnd the width

;Get number inputted

sskip if @

;Update printer width

;BEQ opcode to skip next byte (the PLY)




26 COMMAND

D13D:
D148
D143:
D146:
D147:
D148:

D14B:
D14cC:
D14E:
D14F:
:AS
Di1s2:
D153:
D156:
D159:
D15A:
D1SD:
D15F:
D161:
D162:
D163:
D164:
D165:
D166:
D169:
D16A:

D158

D16C:
:48
D176:
D172:
D175:
D177:
D179:
D17A:
D17B:
D17C:
D17E:
D17F:
168

D16F

D181

D182:
D183:
:99

D183

D186:

D188:
D188:
D18B:
D18E:
D18F:
: 90

D192

D194:
D197:
D198:

3D
1D
99
98
AA
4C

88
A9
38
98

18
39
8D
FA
AD
29
o
2A
A
BA
BA
aA
oD
cs
88

B9

p9
89
A9
A2
48
68
cA
D@
3A
D@

FA

80

929
AD
A
29

28
18
Bo

82
8D
B8

DE

Fe

FB
F8

7E

aF
85

F8

FA

ac
FA
E9
53

FB

F6

FA
ce

F9
7B

g7
83
9D

D2
D2
86

Do

BF
g6

4
D166

86
D183

BF

BF

D179

D177

D183

D148

D188
BF
g6

c7
D197
c7
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232
233
234
235
236
237

239
249
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258

268
261
262
263
264
265
266
267
268
269
278
271
272
273
274
2758
276

278
279
289
281
282
283
284
285
286

cdone2

cmdp
cmdd

cmdb

noshift

cmds

mswait
msloop

cmdp2

cmdr

cmdq

and
ora
sta
tya
tax
jmp

dey
lda
sec
dfb
lda
cle
and
sta
plx
lda
and
bece
asl
asl
asl
asl
asl
ora
iny
bra

lda
pha
ora
sta
lda
ldx
pha
pla
dex
bne
dec
bne
pla
plx
equ
sta
bra

equ
sta
lda
asl
jsr
becc
jsr
cle
dfb

Appendix

mask1,x
mask2,x
flags,y

cdone

#$1F

$94
#$F D

scntl,y
temp

number
#¥$0F
noshift
A

A
A
A
A
temp

cmdp2

scomd,y

#$6C
scomd,y
#233
#83

msloop
a
mswait

*

scomd,y
cdone2

*

sstat,y
vfactv
A
swsthk2
cmdq
swzzqti2

$Bo

;Mask off bit we’ll change
;Change it

sBack it goes

sPut slot back in x

;Cvia acc)

;Good bye

;Make y point to command reg

sMask off high three bits

3€=1 means high 3 bits

;BCC opcode to skip next byte
sMask off lower 4 bits F# = BNE
;F@ will skip this if cmdp or cmdd
iMask off biis being changed

;Save it

;6et inputed number
;Only lower nibble valid
3If C=1 shift to upper 3 bits

;Get the rest of the bits
;jPut them in the ACIA
sincrement puts em away where they go.

;Transmit a break
;Save current ACIA state
;Do the break

;For 233 ms
sWait 1 ms
;(C12*82)+11)+2+3=1808us

;Reset the ACIA

;Check 1f video firmware active
;Save it in C

sassume video firmware active
sbranch if good guesser...
sReset the hooks

;Quit terminal mode

;1BCS to skip next byte

A Firmware Listing
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D1989:
D19A:
D1S8B:
D19E:

D1AB:
+ BD
D1A3:
D1AS:
D1A7:
D1A9:
D1AB:
D1AD:
1AC
D1B2:
AR
D1B7:
D1B9:
D1BB:
D1BD:
19D
D1C3:
D1C6:
D1C9:
D1CC:
D1CD:
DICE:
D1CF:
D1D2:
D1D4:
D1D6:
D1D8:
D1D8:
D1DB:
D1DD:
D1DE:
D1E1:
D1E3:
D1EG:
D1E9:
D1EA:
D1ED:
D1EE:
:8E
D1F4:

D1AB

D1AF

D1B5

D1C#o

D1F1

D1FG:
D1FS:
D1F5:
DiF6:
DiF7:
D1F8:
D1F9:
D1FA:
D1FB:
DIi1FC:
DI1FD:

38
FA
28
51

89
o8
De
E4
De
69

8C

8e
Fe
29
AC

8C
8C
BC
58
28
78
B9
99
=17]
29

99
A9
6A
8D
18
9c
9cC
8A
8D
28
8E

68

38
38
38
2E
2E
4F
4B
44
96

Ap
A8

B8
40
12
20
39
47
48
79
7A
DF
087
fE
BF
7A
B8
79
FB
42

FA
82
g2
FD

FA
-1}

FA
87
7F
7F

FF

FF
FF

D1
D148

D1A8

03

D1B9
D1C9

D1F4

96
26

D1c#
D1C9

96
83
96
87
c1

BF
D1D8
D1D8

BF

85
D1EA

#5

153

4

05
6

D1F5
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287
288
289
298

292
293
294
295
296
297
298
299
308
381
382
383
304
385
306
387
308
399
318
31
312
313
314
315
316
317
318
319
328
321
322
323
324
325
326
327
328
329
330
331

333
334
335
336
337
338
339
348
341
342
343

cmdi

settierm

stclr

stset

stwasok

cmdt2

cemdt3
flush

strts

cmdtable

sec
plx
jasr
bra

equ
lda
bit
bee
bre
cpx
bne
ora
ldy
sty
ldy
bra
beq
and
ldy
s5ta
sty
s5ly
ldy
cli
php
sei
lda
ora
bce
and
equ
sta
lda
ror
sta
bpl
stz
stz
txa
sta
plp
stx
stx
rts

MSB
equ
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb
dfb

setterm
cdone?

*

sermode, x
#$40
stelr
stwasok
kswh
stris
¥$49
oldcur
oldcur?2
#termcur
stset
stwasok
#$BF
oldecur2
sermode, x
oldcur
cursor
devno2,x

scomd,y
#$2
cmdt2
#$FD

*
scomd,y
#9

a
typhed
cmdi3
twser
trser

aciabuf

twkey
trkey

OFF
*

>emdi-1
>emdk -1
>emdl-1
>emdn~1
>cemder-1
>cmdb-1
>emdd-1
>emdp-1
>cmdg-1

s;Into terminal mode
sRecover X

sset/clear terminal mode

;Get terminal mode status

3Z2=1 if not in terminal mode
sBranch if clearing terminal mode
;Was already set

sAre we in the input hooks
sLeaves C=1 if =

;Set term mode bit

sSave what was in oldcur

;Get new cursor value
;Branch if already clear
sClear the bit

sRestore the cursor

sSave cursor to restore later

swant to leave with interrupts active
sbut off while we twitile bits
;disable receiver interrupts if

5 not in terminal mode
senable when in terminal mode

;set kbd interrupts according to t-mode

sbranch if leaving terminal mode
;s and ser buf...

suse x to enable serial buffering

;restore carry, enable interrupts.
;Flush the type ahead buffer

scommand routines’ lo bytes
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26 COMMAND

DIFE:
:6B
:98
125

DI1FF
D2@d
D281

D2g2:
D2g2:
D28D:

D218:
D218:
D21C:
D21D:
D225:
D225:

D22A:
D22A:
D22A:
D22A:

D22A

D22E

D247:
D249:

87

7F
89

49
oD
42

4C

:AD
D22D:
:AD
D231:
D232:
D235:
D238:
D23B:
D23C:
D23E:
D241:
D243:
D246:

A

28
8D
8D
B9
28
Ba
8D
10
8b
51}

83

BF
80
4B
44

58

13

18

8o
83
78

03
B2
83
81

27

27 MBASIC

D249:

BF
49
4C
58

46

ce
co
ce

co
24

ce

7F
(X'}

D218

4E

51
D22§
4D

D241

D246

21B7
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344
345
346
347

349
359
351

353
354
365
356
357
358

360
361
362

-363

365
366
367
368
369
378
371
372
373
374
375
376
377

379
59

Mouse BASIC routines

2

dfb
dfb
dfb
dfb

* masks for:

mask 1 dfb
mask2 dfb
cmdlist equ
asc
dfb
asc
cmd2list equ
asc

>cmdr -1
>emds-1
>emdt-1
>emdz-1

I K L N CR XE XD FE FD ME MD
$7F,$BF ,$BF ,$7F ,$FF ,$DF, $DF , $EF , $EF ,$F 7, $F7
$80,$00,$40,$00,%00,$20,$00,$00,$10,$00,$08

*

YIKLN®

$4D scr (part of emdlist)
“BDPQRSTZ"

*

"LXFMCY s2-chr commands’ first chrs

l'l‘Q**iﬁ’ii*li**ﬂ****i*ﬁ*l****ii*i*ii****il**l}*i(

* R.GETALT is the same as GETALT in main rom. Only the

* location is different.
iﬂi&*liiiﬂl{i}!*i**i*ﬁ***lii***l***lill***ﬁ**{&i*i

r.getalt lda
asl
lda
php
sta
sta
lda
plp
bes
sta
r.getalt1 bpl
sta
r.getalt2 rts

defidx2 dfb

include mbasic

ds

Appendix

rdramrd ;save state of aux memory
rd80col ;and the 88STORE switch
clr8Bcol ino 8@STORE to get page 1
rdcardram ipop in the other half of RAM
$478,y iread the desired byte

sand restore memory
r.getalt1
rdmainram
r.getalt2
set8fcol
3,7 ;same as DEFIDX in main rom.

sMouse BASIC routines @ 2:C188
31-MAY -85 PAGE 116

$D406-*,0

Ar Firmware Listing
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D468 :
D4pe:
D4go:
D468 :
D4pg:
D4@o:
D4po:
D4@p:
D4@0:
Dagg:
D48B:
D468
D460 :
D4dp:
D4d8:
D468 :
191

D4g@

D4§2:
:85

D484

D486:
D489:
D4gA:
D49@B:
D4gC:
D4@F:
tAE
D414:
D417:
A8
:AE
:AD
D422:
D425:
D428:
D429:
D42A:
D42B:
D42D:
D42F:
128
AP

D411

D4 1A
D41C
D41F

D439
D431

D433:
D436:
D437:
D439:
D43B:
D43E:

D441:
D441:
D441:
D441:

D44 1:

D441:
D441:A9
D443:2D

AS

AD
8A
88
78
29
Ag

AD
28

28
AD
2A
2A
2A
29
49
1A

29
74
A2
A9
9D
4C

28
85
38
X

41
85
7C
7¢C
5C
ac
FC
FC
5C
7C

83
83

19
6D

11
8D
oe
84

28
7C

ce

D4

s
84
D4

85
84

D4
87

D4

g2
c7

#6

D4go

D441

- _
WN 22O OCNBUTSD

14
15
16
17
18
19
28
21
22
23
24
25
26
27
28
29
38
31
32
33
34
35
36
37
38
39
48
41
42
43
44
45
46
47
48
49
5@

52
53
54
58
56
57
58
59

Mouse BASIC routines

31-MAY-85 PAGE 117

ERREEREXRRRERHR R L REARAEERRRFRRR R R R RN R R

ok ok ok Xk ok ok ok kK Kk K

HAWN -~

*

BASICIN - Input from basic

Creates +XXXXX,+YYYYY,+SS
XXXXX = X position
YYYYY = Y position
SS = Status

- Key pressed

Button pressed

Button just pressed

Button just released

Button not pressed

IEZEE SRS SR EEE R R RS SRR R EE SRR SRR LR RSN

basicin equ
sta
lda
sta
lda
asl
php
s5ei
jsr
ldy
ldx
lda
jsr
ldy
ldx
lda
jsr
lda
rol
rol
rol
and
eor
inc
plp
ldy
jasr
ply
ldx
lda
putinbuf sta

jmp

*

(basl),y
#3inent
kswl

kbd

A

xmread2
#5

mouxh
mouxl
hextodec
#12
mouyh
mouyl
hextodec
moustat
A

A

A

#3

#3

A

#16
hexdec?2

#17
#$8D
inbuf,x
swris2

;Fix flashing char
;Fix input entry

;test the keyboard

;Save kbd and int stat for later
sNo interrupts while getting position

;Move X position into the buffer

sConvert it

;Restore int & kbd status
sX=0 from last div1@

s X = EOL
;Carriage return

sGoback

IEZEES SR SR EEEEE RS SR REEAERES AR S SR EE AR S S

*

* XMREAD2 - duplicate of xmread
*

[EE SR EESR RS EERREEEE RS SRR RS SR SRS

xmread?2 equ
lda
and

Appendix

*

#movarm
mouarm

;Has mouse moved?
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D446:
D449:
: 30

D44cC

D44E:
:2C
D453:
D455
D457:
D45A:
D45B:
D45C:
D45C:
D45C:
D45C:
D45C:
DA45C:
D45C:
D45C:
D45C:
D45C:
D4SE:
D468 :
D462:
D464:
D465:
D466:
D468:
D4BA:
D46B:
D46C:
D46D:
D478:
D473:
D475:
D477:
D479:
D47A:
: 99
D47F:

D47F:

D47F:

D47F:

A2
]
D483:
t2A
D485:
D487:
D489:
D48B:
1 2E
:CA

D45p

D47¢C

D47F
D481

D484

D48E
D491

D492:
D494
D496:
D499:
D49A:
D49C:

170

1C
2c

89

19
89
8D
18
60

EB
=1
49
69
48
8A
49
69
AA
68
38
8D
8E
A9
90
A9
48
A9

18

co
9¢
E9

De
89
98
88
Fe
ce

7C
63
g2
89
7¢C
g2
49
7C

FF
80

14
15

g2
2D

2C
g1

2A
g2
A
14
15

Fe
39
1)

g8
87

#6
co

87

a7

82
B2

a2

2
g2

g2

D458

D457

D45¢C

D46D

D473

D47F

D48B

D484

D4A4

6@
61

a8

168
181
1082
183
184
185
1¢6
187
148
189
118
111
112
113
114
115
116
117
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trb mouarm ;Clear arm bit
bit moubut ;Button pressed?
bmi xrbut3
ora #4848
xrbut3 bit moustat iPressed last time?
bpl xrbutd
ora #4409
xrbutd sta moustat
cle
ris
il"ﬁ*‘i**’**i‘*i****ﬁ“******'**i“iﬁ**li*

HEXTODEC

*

* Puts +9080@, into the input buffer
* inputs:

*

*

= Low byte of number
= High byte of number
= Position of ones digit

<> D i

*
LA R A SRR A EEEEEERE R RN R TR R R R R PR i G gy

hextodec equ *
cpx ¥$889 ;Is it a negative number?
becc hexdec2
eor #$FF iForm two’s complement
adc #9 iC = 1 from compare
pha ;Save it
txa
eor #$FF
ade #9
tax
pla
sec
hexdec?2 sta binl ;Store the number to convert
stx binh
lda L sStore the sigh in the buffer
bce hdpos2
lda LA
hdpos2 pha jSave the sign
lda #,7 ;Store 8 comma after the number
sta inbuf+1,y
hdloop equ * ;Divide by 18
*

* Divide BINH,L by 18 and leave remainder in A
*

ldx #16+1 ;16 bits and first time do nothing

lda #9

cle ;C=0 so first ROL leaves A=8
dvidloop rol A

cmp #18 A >= 187

bece dviflt sBranch if «

she #10 iC = 1 from compare and is left set
dvifglt rol binl

rol binh

dex

bne dvilloop

ora #rge iMake a ascii char

sta inbuf,y

dey

beq hddone ;Stop on 0,6,12

cpy  #7
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27 MBASIC

D49E:
1CO
D4A2:
168
D4AS:
D4A8:
D4A9:

D4AD
D4A4

Fe
D2

99
68

B4
BE
DB

#p B2

D4A4

D47F

Mouse BASIC routines

118
119
120
121
122
123

60

hddone

beq
cpy
bne
pla
sta
rts

31-MAY-85 PAGE
hddone
#14
hdloop
;Get the sign
inbuf,y

include banger

Appendix Ar Finmware Listing
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28 BANGER

D4A9:
D4A9:
D4A9:
D4AY:
D4A9:
D4A9:
D4A9:
D4A9:
D4A9:
D4A9:
D4A9:
D4A9:
D4A9:
D4A9:
D4A9:
D4A9:
D4A9:
D4A9:
D4A9:
D4A9:
D4A9:
D4A9:
D4A3:
D4A9:
D4A9:
D4A9:
D4A9:
D4A9:
D4A9:
D4A9:
D4A9:
D4AC:
D4AF :
D4B2:
D4B2:

D4B2:

D4B2:
tA2
D4B6G:
D4B7:
D4BA:
D4BC:
D4BD:
D4BF :
D4cCh:
D4C3:
D4CS:
D4C7:
D4cC8:
:6A

D4B4

D4CA

D4CB:
D4CE:
D4D@:
D4D2:
D4D3:
D4DS:

8D
8D
8D

Ap

18
79
a5
E8
D#
18
79
DS
D8
E8
Do

2C
19
49
88
12
30

Y]
78
SF

04
X’}

2A
8o

F7
2A
(1%}
10
FS
19
82
AS

E1
06

ag11

88099

8o81

#5B8
ce

ce
ce

c8

D4B6
c8
D4D7
D4BF
ca
D4D2

D4B6
D4DD

Appendix

Apple //c Diagnostics 31-MAY-85 PAGE 128
3 * These routines test all 128K ram. All combinations of soft switches
4 * applicable to the //c are tested and verified.
S *
6 * In the event of any failure, the diagnostic is halted. A message
7 * is written to screen memory indicating the source of the failure.
8 * When RAM fails the message is composed of "RAM ZP" (failure
9 * detected in the first page of RAM) or "RAM" (other 63.75K),
18 * followed by a binary representation of the failing bits set to "1v,
11 * For example, "RAM 8 1 1 8 8 @ 6 8" indicates bits 5 and 6 were
12 * detected as failing. To represent auxillary memory, a "*" symbol is
13 * printed preceeding the message.
14 *
15 * When the MMU or 10U fail, the message is simply "MMUY™ or *“IQU".
16 * If the 10UDIS or DHIRES switch fails, the message is "“GLU",
17 *
18 * The test will run continuously for as long as the Open and Closed
19 * Apple keys remain depressed (or no keyboard is connected) and no
20 * faillures are encountered. The message "System OK™ will appear in
21 * the middle of the screen when a successful cycle has been run and
22 * either of the Apple keys are no longer depressed. Another cycle
23 * may be initiated by pressing bolh Apple keys while this message
24 * is on the screen. To exit diagnostics, Control-Reset must be
25 * pressed without the Apple keys depressed.
26 *
27 *
28 GLUIDX EQU $11
29 I10UIDX EQu $89
38 MMUIDX EQU $01
31 SCREEN EQU $5B8
32 *
33 DIAGS sta txtelr stext mode off
34 sta ioudsbl ;Disable 10U
35 sta setan3 sDouble hires off
36 * Test Zero-Page, then all of memory. Report errors when encountered.
37 * Accumulator can be anything on entry. All registers used, but no
stack.
38 * Addresses between $C@@8 and $CFFF are mapped to main $DPABE bank.
49 TSTZPG ldy #$4
41 ldx 0
42 zp1 cle ifill zero page with a pattern
43 adc ntbl,y
44 sta $00,x
45 inx
46 bne zp1 ;after all bytes filled,
47 zp2 cle ; ACC has original value again.
48 ade nibl,y ;50 values can be tested
49 cmp $08,x
58 bne ZPERROR sbranch if memory failed
51 inx
52 bne zp2 iloop until all 256 bytes tested
53 ror a schange ACC so location $FF will change
54 bit rdvblbar ; use RDVBL for a little randomness...
55 bpl zp3
56 eor #$A5
57 2p3 dey juse a different pattern now
58 bpl zp1 ibranch to retest with other value
59 bmi TSTMEM2 sbranch always
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28 BANGER

D4D7:
D4D9:
D4DA:
D4DD:

D4E@:

: 28
D4E3:
1 7A

D4ES

D4E4

D4ES:
D4EG:
D4ES:
D4E9:
D4EA:
D4ED:
D4FB:
D4F2:

D4F5:
D4FD:
D5@5:
D58D:
D515:
D51D:
D525:
D52B:

D52B:
D52B:
D52B;
D52B:
FFFA:
FFFC:
FFFE:

55
18
4c
4C

68

68
A9
AA
E8
5D
aD
18
4C

AD
oo
1C
1C
BE
53
3D

88
88
8E

6a

73
Ccée

aD

FF

Fs
ga
F7
84

3B
8s
a7
27
45
BA
06

c7
c7
c7

c4
Cc3

D4
g2

A
08
#C
07
61
2B
87

D4E®

D4E9

2B
8C
45
85
32
#C
1B

2ACF

61

66
67
68
69
78
71
72
73
74
75
76
77

79
8a
81
82
83
84
85
61

OO UTDHWN

Apple //c Diagnostics 31-MAY-85 PAGE 121

ZPERROR eor $00,x swhich bits are bad?
cle jindicate zero page failure
imp BADBITS

TSTMEM2 JMP TSTMEM ;0ff to the rest of it

zznm equ *
jsr swzzqt2 ;Get out of the hooks
pla ;6et junk off of stack
ply
pla
lda #$FF
tax

zzloop inx
eor qtbl,x
sta inbuf,x
bpl zzloop
jmp swrts2

qtbl dfb $AD,$3B,$0A,$08B,$48,$77,$3E, $85
dfb $00,$05,¢88,$08C,$1E,$53,$65,$37
dfb $1C,$87,$0C,$45,$62,$27,$00,$17
dfb $1C,$07,$07,%$05,%4B,$6D,$24,%02
dfb $0E,$45,9$61,$32,$18,$82,$07,$1D
dfb $53,$6A,$2B8,$0C,$08,$16,$53,$68
dfb $3D,$06,$87,%$1B,$81, $E3
include vectors2

([ ZE RS EE S EE R EERE SR SR EEREERE AR EE SRR E R X R XX N

* VECTORS

I ZZ R EEREEERESEEE SRR R RERERRRERERRERERERRERSS:])
ds $FFFA-*,$00
dw swreset2 s NMI
dw swreset2 ;RESET
dw swirg2 s INT

Appendix A: Firmware Listing




29 SYMBOL TABLE

3D
FE7F

40

44
C24E
FDD1
c24cC
c28aA
€91D
€944
283F5
csse
C4B8
c7C1
FBD@
E083

28
FABS
C53F
FEB®
€547

3cC
B3F 8
2FC10
cge2
€385
2CD7D

8D

24
FF7A
FC46
CBF 1
CBDA
285
c2A5
Fca2
ccas
F838
F83C
DBFD
2D868
D14C
D139
D14B
D16C
D1FS
c168
C18E
DAEA
2738
FCFB
2Dg 11
cF8C
FDF@
?FD8B

36
FCcA4

14

A1TH
A1PCRTS
A3L

ASL
ACIADONE
ADD
ATAUX
AIPASS
AMODA1
AMODS
AMPERY
ATALK
BADPRIM
BANGER
BASCLC2
BASIC2
BASL
BEEPSKIP
BIGLOOP
BL1

BLP3
BOOTTMP
BRKV

BS

BUTN1
C3KEYIN
cGo
CHARCR
CH
CHRSRCH
CLEOP1
CLR2
CLR82
CLRAN1
CLRCOL
CLREOP
CLRKBD
CLRSC2
CLRSC3
CMD2FQUND
CMD2NULL
CMDD
CMDL
CMDP
CMDS
CMDTABLE
CMLOK
CMNOY
CMSET
coL

cam3
COMMAND1
COMTBL
couT1
CROUT1
CSWL
CTLDO
CTLNUM

SORTED

3C
3F
43
45
C1B4
FD84
czes8
C1DC
c93A
CO4F
CSBB
DASF
ceA2
2B
FEB3
¢324
C47D
FF3A
8215
FEB4
C556
7326
C4CE
C4E7
C38A
FD&62
F9BA
€234
C136
FFCC
C5064
ccea
coee
7C85C
FC9C
CBCF
FCAB
7F832
F836
D225
D158
D139
D218
D183
D1D8
DoA2
C14B
C178
€155
38
D@BF
C24F
€348
FDFe
FD8E
CD2A
CD6F
Ch91

BY SYMBOL

A1L

A2H

A4H

ACC
ACTIAINT
ADDINP
AIEATIT
ATPORT2
AMOD2
AMODE
APPLE2C
BACKTO 1
BADRD1
BAS2H
BASCONT
BASICENT
BBITS1
BELL
BINH
BLANK
BLP4
BPRINT
BSWTCHA1
BSWTCH3
Cé3
CANCEL
CHAR1
CHARPTR
CHKMOU
CHRTBL
CLICK
CLR3
CLLR8ACOL
CLRAN2
CLREOL
CLRHALF
CLRLIN
CLRSCR
CLRTOP
CMD2L IST
CMDB
CMDI
CMDLIST
CMDP2
CMBT2
cmMpz2
cMLOOP
CMNT®
CMXMOV
COLOR
COMINIT
COMMPORT
COPYROM2
couTZ
CROUT
CTLADR
CTLDONE
CTLOFF

FE78

42
C1B3
C1BA
FBF8
c24D
C1D6
casc
cA29
FB6S
c473
ceD3

2A

29
D488
C4BB

?FBDD
8214
FCD@

4F
CAF 1
c4D8

84
c387
D@DE
FOB4
CDCD
CB4E
DBAS
CBEE
CBC7
CopE

2CA5E
FCED
CD9B
cce4q
481
D11B
D887
D12F
D13A
D@91
D197
D1EA
D126
c1sa
c175
C37F
FCEG
DBEBS
caac
338
FEFG
Fcas
CDS4
CD71
cpes

31-MAY -85

A1PCLP
A2l

A4L
ACDONE
ACIAINT2
ADV2
ATEAT
AITST2
AMOD3
AMOD7
APPLEII
BADBITS
BADREAD
BAS2L
BASH
BASICIN
BBITS2
BELL1
BINL
BLAST
BOOTDEV
BRANCH
BSWTCH2
BUTMODE
c3couTHt
CDONE
CHARZ
CHK8P
CHKRT
CKDIG
CLRS
CLR4pP
CLRALTCHAR
CLRAN3
CLREOP1
CLRIT
CLRPORT
CLRSTS
CMD.C1
cMp2L0o0P
CMDCR
CMDI2
CMDLOOP
cMbaQ
CMDT3
CMDZ
CMNOINT
CMRGHT
co1
coM1
COMINITH
comauT
COPYROM
CRMON
CRRTS
CTLCHAR®
CTLGO
CTLON
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FE75
41

45
B84FF
cic2
?FBF4
caee
Ce1E
C93B
CA38
2438
C4A9
c4ca
FBC1
Ed08
C317
FD71
FBE4
€329
?7C543
C5F5
?FA4C
C4E4
cee1
7C308
D148
85FE
FBD9
C138
FCSE
CBFC
cogc
?7C@58
FEE9
FC44
CFBD
?CFFF
C431
D112
DaF4
BF
D139
D12F
D188
D199
D18A
c1A1
c182
FCCA
FCFS
Dege
caee
FDED
FCe2
37
CD58
cpse
CD15

PAGE 122

A1PC

A3H

ASH
ACIABUF
ACIATST
ADVANCE
AINOFLSH
ALTCHARSET
AMODA4
AMODS
ASTAT
BADMAIN
BADSWTCH
BASCALC
BASIC
BASICINIT
BCKSPC
BELL2
BINPUT
BLP2
BOCGTFAIL
BREAK
BSWTCH2A
BUTN®
C3ENTRY
CDONE2
CHARBUF
CHKBELL
CHOK
CLEOLZ
CLR1
CLR8AVID
CLRANS
CLRCH
CLREDP2
CL.RKBD2
CLRROM
CLRS
CMD.C
CMD2L
CMDCUR
CMDK
CMDN
CMDR
CMDT
CMFOUND
CMNOVBL
CMROK
COLDSTART
coma
COMMAND
COMSLOT
couT

CR

CSWH
CTLCHAR
CTLGO1
CTLTAB

T




29 SYMBOL TABLE

87FB CURSOR
C124 CVMOVED
C2B6 DEFAULT
D247 DEFIDX2
C22B DEVND
FF8A DIG
CBC2 DOCLR
C9F4 DOLIN
C566 DQUIT
DBCS ENABLE
C9C9 ERR2
?CCE3 ESCH
p638 ESCHAR
C275% EXITH
p538 EXTINT
€148 FIXCH
B6B8 FLAGS
CD67 FNDCTL
27 GBASH
C321 GBDONE
C346 GDEAT
C393 GETALT1
C2F7 GETBUF
CCB7 GETCUR3
FBAS GETFMT
C816 GETLC
FFA7 GETNUM
C2B2 GETSTAT2
CF38 GKEY
CS5EE GOBASICIN
CB#D GODSP
C278 GOREMOTE
?FD25 GOTKEY
2C H2
D47F HDLOOP
D45C HEXTODEC
FC58 HOME
F897 IEVEN
p28@ IN
FF15 INDX
?7FE8B INPORT
F8D9 INSTDSP
Céed IOADR
ce78 10UDSBL
C82A IRQ21
C848 IRQS
C88C IRQDN1
C8A4 IRGDNS
FFFE IRQVECT
€663 ISMRK1
€335 JPSTAT
FB88 KBDWAIT
38 KSWL
CP8B LCBANK1
FCe6 LF
2C LMNEM
FD38 LOOKPICK
? 49 M.48

SORTED

c118
FDB6
C2DF
C2BC
c142
Dec7
FBB4
Cc186
?7C60B
c219
?7C9CB
CCES
8013
€273
#5F9
c8ek
?D1EE
2E

26
c8C1
C334
Cc398
C3A6
CCBF
C9E7
?FDEF
Co8F
CSB4
826
C8A7
C9EC
FEBG
F8cc
c4c8
D479
?7C857
CDAS
8289
De32
c4@e5
FESD
cC12
FEDE
ce79
€826
C85B
C88E
C87F
?FA48
€3C3
€332
FD1B
CFDB
cess
page
-1
Ch56
28

BY SYMBOL

CVNOVBL
DATAOUT
DEFCOM
DEFLOOP
DEVND2
DISABLE
DOCOUT1
DONE
DRV2ENT
ENTR
ERR3
ESC2
ESCNUM
EXITX
EXTINT2
FIXLC
FLUSH
FORMAT
GBASL
GBNOC
GDNOLF
GETALT2
GETCOUT
GETCURX
GETI1
GETLN1
GETOP
GETUP
GLCBNK1
GOBREAK
GOERR2
GO
GOTONE
HANGX
HDPQS2
HIRES
HOMECUR
INBUF
INCMD2
INENT
INPRT
INVERT
I0PRT1
TCUENBL
IRG@2
IRG6
IRADN2
IRAGDONE
IRG
JMPDEST
JPWRITE
KEYIN
LACR
LCBANK2
LINE1
LOCS
LORES
M.CTL2

25
FBBC
cac7
c6b9
D4A9

?7C€983
FB54
FD28@
D484
c111

9B
ccece
CCED
Ce3D
Feod

?FA9B
Fo962

7C648
c8C9
c3eD
€348
Cc37¢C
CCA7
CC9D
FCcsd
FD67
Cc2AC
CEFA
c829
CB25
C96E
C19B
cac1
C4ED

?FCC9

?F819
CE1B
D@84
Dg22
C41A
F882

32
FEAB
8809
€834
C85E
C896
C884
c882
c32C
ce19

?FD18
CFb8
2F
FEE3

FE28
28

cv

DCX
DEFFF
DENIB1
DIAGS
DISLIN
DOCTL
DONXTCUR
Dv18L00P
ENTR1
ESC

ESC3
ESCRDKEY
EXTENTA
FBORG
FIXSEV
FMT1
FUGIT
GBBRK
GBNOOVR
GDNXON
GETALT
GETCUR1
GETCUR
GETINDX
GETLNZ
GETSTAT
GETX
GLCDONE
GODDONE
GOERR
GOSER3
GSTNOINT
HANGY
HEADR
HLINE
HOOKITUP
INCMD1
INCMD
INITMOUSE
INSDS1
INVFLG
I0PRT2
I0UIDX
IRG3
IRG7
IRGDN3
IRQENT
IRQLCOK
JPINIT
KBDSTRB
KEYING
LADIG
LENGTH
LIST2
LOC1

LT

M.CTL
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C12B
FEE2
C2EA
ceD7
D@AD
#8356
cops
FECE
D48B
F8A1
CCD7
cnec
CCF8
?7C65¢C
FBB3
De77
F9A6
F847
F856
c8Cc7
C348
C2FD
CCAD
c322
case
?FD6GA
CB57
2CFP6
2811
CB22
1]
c279
C2B4
D4A4
D46D
F81C
CE20
CB@#S
Da3C
FB2F
F88E
cci1c
FE9B
cé58
C83E
c878
c8acC
783FE
CFse
C32F
cees
39
CFDE
8A
FESE
CFC5
FE22
18

PAGE 123

CVBUT
DECCH
DEFIDX
DENIBL
DIGLGOP
DNIBL
DOINST
DOPRS
DVI1BLT
ERR
£ESCH
ESCCHAR
ESCTAB
EXTENT
F8VERSION
FLAGIT
FMT2
GBASCALC
GBCALC
GBNOTROM
GDOK
GETBUF2
GETCUR2
GETDATA
GETINST1
GETLN
GETST
GETY
GLUIDX
GODREG
GOODF8
GOTERM
GSTTST
HDDONE
HEXDEC2
HLINE1
HOooKuP
INITBL
INCMD3
INIT
INSDS2
INVX
10PRT
10U
IRG4
IRG8
IRADN4
IRALAOC
IRQTBLE
JPREAD
KBD
KSWH
LADONE
LFEED
LIST
LOOKASC
LT2
M.CURSOR

175




29 SYMBOL TABLE

g8
44
2
867D
CSEA
C3F5
c424
C44F
2578
857D
CFA3
9ea1
F8c2
FF63
ce4s
c1e0
2478
847C
g4rc
€361
c393
coge
CAFF
FA47
FC73
FC38
FCes
D828
?FD45
C5AA
c36A
cC53
FB94
FCBA
FFA2
2F85F
c8BD
8674
FEFE
9FESS
c1a8
CICE
€213
CF71
c85e
F954
CAB4
cese
€C3D
cC1D
F8eo
Fpa2
F92A
F948
?FF2D
FBFS
FSDB
Fo48

176

M.GOXY
MACSTAT
MASK
MAXXL
MBBAD
MEM4
MEMS
MEMC
MINH
MINXH
MIRQLP
MMUIDX
MNNDX2
MONZ
MOUCLR
MOUSEINT
MOUTEMP
MOUXL
MOUYL
MOVEC2M
MOVERET
MPADDLE
NBRNCH
NEWBRK
NEWCR
NEWOP1
NEWVTABZ
NOCMD2
NOESC1
NOPATRN
NOT1
NOTINV
NOWAIT
NXTA1
NXTBSG2
NXTCOL
NXTOP
OLDCUR2
OPTBL
QUTPORT
P1READ
P1STRD
P2READ
PASCALC
PASSKIP1
PCADJ2
PCINC2
PCNV
PICK1
PICKY
PLOT
PRA1
PRADR4
PRBLNK
PRERR
PRMN1
PRNTBL
PRNTYX

SORTED

81
C58E
B5F8

?87FD
Cc3D#p
C3FA
c42C
Cc456
cac7
#47D
CFBA
Foce
F8C9
FFE5

?C#58
CD9F
cees
cee7
c972
CF9A
c367
D179
0309
FC99
ccce
FC35
C371
DA1F
FD4A
C371
c1B2

?Cces
C82A
FCB4
CoFg
8778
FAG9

?FF59
8578
FE97
C1AF
c1ccC
ca217

?CF7F
¢23D
Fake
CAB6
CF19
CcC33

95
F8PE
Fo18
F9380
FDDA
CEF7
F8F9
C14A

33

BY SYMBOL

M.MOUSE
MAKTBL
MAXH
MAXYH
MEM1
MEMS
MEMS
MEMD
MINIERR
MINXL
MIRQSTD
MNEML
MNNDX3
MON
MOUDSBL
MOUSOFF
MOuUX1
MOUY1
MOV A1
MOVEIRG
MOVESTRT
MSLOQP
NBUF 1
NEWC1
NEWESC
NEWOPS
NEXTA1
NOCMD
NOESC2
NOREAD
NOTACIA
NOTINV1
NTBL
NXTA4
NXTCH
NXTCUR
0LDBRK
OLDRST
OURCH
CUTPRT
P1READ2
P1STWR
P2STATUS
PASCLC2
PBFULL
PCADJ3
PCINC3
PCTL
PICK2
PICK
PLOTY
PRADR 1
PRADRS
PRBYTE
PRET
PRMN2
PRNT
PROMPT

80
D262
84F8

?786FD
¢3D8
C485
C431
c472
FEBC

?705FD

?7CB52
FADS
FDAD
#67C

?CH59
CD99
857C
BSFC

29
Cc367
co78
B7F8
FBB@
FCon
c863
CAD1
#3FB
C469
FD44
D166
FDSF
CCGB
B47E
FFa8
FD75
FF73
9478
DA7F
B5FB
C1D5
C3AD
C1B4
ca21s
CCéB
[oF-3c3
F95C

3A
c918
CC3F
CF41
CECE
Fa14
Fo4A

7FBI1E

?FDE3
C166
F8D4
FD96

M.PASCAL
MASK1
MAXL
MAXYL
MEM2
MEM6
MEMA
MEMERROR
MINI
MINYH
MIXCLR
MNEMR
MODBCHK
MOUARM
MOUENBL
MOUSON
MOUXH
MOUYH
MOVARM
MOVELOOP
MOVINST
MSLOT
NEWADV 1
NEWCLEOQLZ
NEWIRQ
NEWPCL
NMI
NOERROR
NOESCAPE
NOSHIFT
NOTCR 1
NOTINV2
NUMBER
NXTBAS
NXTCHAR
NXTITM
OLDCH
ONELETTER
OURCV
P1ERR
P1SKIP
PIWRITE
P2WRITE
PASINVERT
PBOK
PCADJ4
PCL

PDOK
PICK3
PINIT
PNOTRDY
PRADR2
PRBL2
PREAD
PRHEX
PRNOW
PRNTOP
PRYX2
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04
D26D
877D
C4@0
C3F3
c412
C449
Cc46C
#8478

?784FD
CA53
F8BE

31
ce63
B7FC
877C
ce15
ce17
C34E
FE2C

p2
D177
FBAB
FC8D

7FA8Y
FCc86
CA3B
C254
FAA3
C4te
FD4D
FEA7
pg16
FFog
FFAD
(o211
8679
FEC2
Cc407
C19E
C1BB
c211
Céoc4
CF35
F953
3B
CLF8
C9eD
CC4A
CEBC
C402
F926
?F94C
FB2S
FDES
7F941
7F244
CF66

PAGE

M.VMODE
MASK2
MAXXH
MBASIC
MEM3
MEM7
MEMB
MEMF
MINL
MINYL
MIXSET
MNNDX 1
MODE
MOUBUT
MOUMODE
MOUSTAT
MOUXINT
MOUYINT
MOVEAUX
MOVE
MOVMODE
MSWAIT
NEWADV
NEWCLREOL
NEWMON
NEWVTAB
NNBL
NOESC
NOFIX
NOSTAT2
NOTCR
NOTPRTS
NUMOPS
NXTBIT
NXTCHR
NXTMN
OLDCUR
OPRTS
OUTENT
P1INIT
P1STATUS
P2INIT
PADDL S
PASREAD
PCADJ
PCH
PCNVRST
PDON
PICK4
PIORDY
PNULL
PRADR3
PRBL3
PREAD2
PRHEXZ
PRNTAX
PRNTX
PS1
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29 SYMBOL TABLE

CF54
CEBE
CE3B
83F4
FB12
CE44
2C860
ce1e
CBBC
?FD35
c667
cot
ce1c
c687
ce1a
FEBF
co6B
FF3F
FADA

4F
€378
F8ac
2CADS
FB2E
7FC34
2FF4C
CESS
CES2
CEAD
CBA2
2F871
2FC70
C81F
cear
c117
cDCe
cooF
7CBED
FEEC
CE23
CDA1
FE84
c368
7F B39
c824
ccac
c463
CBAS
c86¢C
c28D
cee7
CF2g
FE71
C3DB
C3F9
D1F4
C56B
cas2

PSETUP2
PSTERR
PVMODE
PWREDUP
PWRUP2
ax
RD4BSW
RDALTZP
RDAT3
RDCHAR
RDHD2
RDLCBNK2
RDPAGE2
RDSEC2
RDTEXT
REGZ
REL2
RESTORE
RGDSP1
RNDH
ROMOK
RTMASK
RTNJIMP
RTS2D
RTS4
SAV1
SCR1
SCRS
SCR9
SCRLFT
SCRN
SCROLL
SEEKZERO
SEROUT3
SERPORT
SET48
SETALTCHAR
SETAN2
SETCUR
SETHOOKS
SETIT
SETNORM
SETROM
SETTXT
SETV
SHOWCUR
SINGCH
SKPLFT
SMESS
S00K
SouUT
STARTXY
STEPZ
STORE1
STORES
STRTS
suc2
SUNODEF

SORTED

CF51
7Ce78
64B8
CEF4
FAAB
D241
cg18
CeA8
C6CB
c642
C671
cg12
Cce13
CegF
ce19
C961
FABD
?FF44
FBB2
4E
8478
F87F
2C
Fo961
?FDCS
FF4A
CESE
CESB
85B8
CBeD
CE8#®
CB38
C27F
C18A
c189
cee1
cge9
Ca5F
FEEE
FEBB
FE8S
?7FAAS
CB88
CB83
FB4B
C&C4
case
CBB4
C46A
C25E
co3e
48
FB65
C3EE
?FE#B
D1C8
c875
c249

BY SYMBOL

PSETUP CF38 PSETX
PTRIG €228 PUTBUF
PWDTH CEDD PWR1
PWRET CEC2 PWRITE
PWRUP D4FE QTBL
R.GETALT1 D246 R.GETALT2
RD8ECOL C#1F RDBAVID
RDATE C6AA RDAT1
RDAT4 C6ABG RDATA
RDDHDR C656 RDHD§
RDHD3 ?7C81D RDHIRES
RDLCRAM C8B2 RDMAINRAM
RDRAMRD C814 RDRAMWRT
RDSEC3 €683 RDSECT
RDVBLBAR ?FEFD READ
REL1 ?7F938 RELADR
RESET.X C354 RESETLC
RESTR1 C641 RETRY1
RGDSP2 C866 RMESS
RNDL C#28 ROMBANK
ROMSTATE C853 RSWTBL
RTMSKZ 2D RTNH
RTNL F831 RTSH1
RTS2 FBFC RTS3
RTS4C FE17 RTSS
SAVE BFFB SCNTL
SCR2 CE66 SCR3
SCR6 CES6 SCR?
SCREEN CBB3 SCRL3
SCRLIN CBE® SCRLODD
SCRN48 CES3 SCRN84
SCROLLIT CB35 SCROLLUP
SERIN C11C SERISOUT
SERQUT C18F SEROUT2
SERRTS C18@ SERSLOT
SET89COL CesD SET8EVID
SETALTZP ?7C859 SETANS
SETAN3 €182 SETCH
SETCURA1 CB67 SETDBAS
SETIFLG FE88 SETINV
SETKBD FE1D SETMDZ
SETPG3 FAAB SETPLP
SETSRC cées SETSTDZP
SETUP2 C21C SETUP
SETWND CE1A SETX
SHOWINST C28E SIDATA
SINOKBD C2AC SINOMOD
SKPRT 2B SLOTZ
SMINVALID C2AA SODONE
SORDY C2AB SORTS
SPKR 49 SPNT
STATUS D1B8 STCLR
STITLE FBF8 STORADV
STORE?2 ?C3F2 STORES3
STOR ?C3F7 STORE4
STSET D1C9 STWASOK
SUCCESS C22F SUDODEF
syouTt ?C7C7 SWATALK
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31-MAY-85

CEB1
?D43B
FAFD
CEF1
CE4S
D22A
C63F
C6BA
cees
Ce5E
FDgC
?Ce1B
€685
FAE4
FAD?7
€855
FAB2
C657
2D
ces1
CFS4
CAD9
FBEF
FCC8
?7FCB3
BFFA
CE79
?7CE8D
CB9SB
F879
CB3¢0
BFF8
B3B8
Cc255
C144
CDBE
?C#5B
?7F864
7FB48
?7C452
FE18
?7FB6F
D1A®
FE93
CBC1
C45C
cao5
C1
A3F2
c286
BFF9
CA43
C3B8
Cc3cC1
C3B3
FFE3
c245
C7AF

PAGE 125
PSTATUS
PUTINBUF
PWRCON
PWRITERET
QUIT
R.GETALT
RDADR
RDAT2
RDCARDRAM
RDHD1
RDKEY
RDMIX
RDSECH1
RDSP1
REGDSP
REL
RESET
RETRY
RMNEM
ROMIN
RTBL
RTNJMP2
RTS2B
RTS4B
RTS6
SCamMD
SCR4
SCR8
SCRLEVEN
SCRN2
SCROLLDN
SDATA
SERMODE
SEROUT4
SERVID
SETS8@
SETAN1
SETCOL
SETGR
SETIOU
SETMODE
SETPWRC
SETTERM
SETVID
SEV1
siLooe
SIN
SLTDMY
SOFTEV
sOTST
SSTAT
STEP
STORCH
STORE
STORY
SUBTBL
SUDONE
SWAUX
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29 SYMBOL TABLE

C79D
€537
C7BB
c788
Cc784
C7F1
c841
cses
C7BS
C79D
c592
B4F8
C25k
FFBE
C3C6
BS7F
ce51
cc7e
FECA
c819
FEGS
FB78
Fc22
FCA9
CDDS
CeEf2
23
21
cD8D
C3AS
FEB®
CAAG
C3B49
CACS8
CSDC
C1AD
C4B6
c8D4
CASS8
CASP
C4B1
C8DS
De#DB
CAAC
7C169
35
D4D2
CE4D

SWBASICIN
SWERR
SWMINT
SWRESET?2
SWRTS2
SWSTHK3
SWTBL 1
SWTST4
SWXFER
SWzZzaT2
TBLLOOP
TEMP1
TESTKBD
TOSUB
TSTMEM
TWSER
TXTSET
UPDATE
USR
VBLINT
VFYOK
VIDWAIT
VTAB
WAIT2
WING
WIN4
WNDBTM
WNDWDTH
X.CUR.OFF
X.UPSHIFT
XBASIC
XBRK
XFERZP
XJmp
XMBOUT
XMDONE
XMRD2
XNOKEY
Xa1
XQNTBRA
XRBUT2
XRDKBD
XREADY
XRTI
XXX
YSAVI
ZP3
Z2ZQUIT

SORTED

C4EF
C7DF
?7C797
c788
c787
C7A3
C4F1
C51A
?C7EB
C7F6
C5AR
B5F8
#8880
FEGF
D4DD
ceg5e
B85FA
C399
#3F8
8cC
CE31
F826
FB59
FCAA
CDE#®
cDhD2
29
caes
CcD89
FDB3
C8E6
B6FB
€397
CACH
C48E
C471
C493
Cc2Ds
CA9A
3C
D450
C2E9
46
CABS
6008
FFC7
D4D7

** SUCCESSFUL ASSEMBLY :=

** ASSEMBLER CREATED ON 38-APR-85 22:46

** TOTAL LINES ASSEMBLED
** FREE SPACE PAGE COUNT

BY SYMBOL

SWCHTST
SWGETB
SWPCNV
SWRTI
SWRTSOP
SWSTTM
SWTST1
SWTSTS
SWXFGO
SWZZQT3
TBLLOOP2
TEMPY
THBUF
TRACE
TSTMEM2
TXTCLR
TYPHED
UPSHIFTS
USRADR
VBLMODE
VIDMODE
VLINEZ
VTAB23
WAIT3
WIN1
WIN4@
WNDLFT
WRCARDRAM
X.CUR.ON
XAM
XBITKBD
XCOORD
XFER
XJSR
XMCDONE
XMH2
XMREAD
XNOSBUF
Xaz2

XGT
XRBUT3
XRDNOBUF
XREG
XRTS

YHI
ZMODE
ZPERROR

NO ERRORS

5727
38
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C7A9
C7Db3
C7D9
?7C780
C7CD
C7F1
C4F3
c521
C7EB
C18E
#8578
ca7c
?FBEQ
BEFF
D4B2
ces54

C39B
2D
FE36
FBFD
F828
FC38
FCAS8
CDED
CE18
CEpAA
?FECD
CDB7
FDA3
C8F9
C3C8
CAC9
CAEE
C4BD
C46F
D441
93
CAG4
CA4A
D457
c2c3
csccC
C43B
47
D4B6
D4E9

SWCMD
SWGETST
SWREAD
SWRTI2
SWSER3
SWSTTM3
SWTST2
SWTSTE
SWXFGO2
TAB
TEMPA
TERM1
TITLE
TRKEY
TSTZPG
TXTPAGE1
UCSPACE
UPSHIFT
va
VERIFY
VIDOUT
VLINE
VTAB4#§
WATIT
WIN2
WINS
WNDREST
WRITE
X.S1
XAM8
XBKB1
XFERAZP
XJMPAT
XJXNOC
XMCLAMP
XMHLOOP
XMREAD2
XOFF
XQINIT
XQWAIT
XRBUT4
XRDSER
XRKBD1
XSETMOU
YREG
ZP1
ZzZLoor

31-MAY-85

cge6
C78E
7788
C784
c7987
c82F
C4FE
C533
C7ES
?FB5B
8EeF8
DF
C15¢C
B67F
85FF
C855
CCa3
FC1A
ce7o
8678
FCo4a
84FB
Fc24
FEEB
CDF2
CDD4
22
capg4
CcDB#
FDCB
C8FB
C3AA
CAE3
C5CF
c482
C46B
C4DC
91
CAGP
C4AA
C2F4
cac9
c421
C4580
34
D4BF
D4E®

PAGE

SWCMD3
SWIRQ@2
SWRESET
SWRTS
SWSTHK2
SWTBL @
SWTST3
SWTST7
SWZZNM
TABV
TEMP
TERMCUR
TOOFAR
TRSER
TWKEY
TXTPAGE2
up2

UP
VBLCLR
VFACTV
VIDOUT1
VMODE
VTABZ
WDTHCH
WIN3
WINBS
WNDTOP
WRMAINRAM
X.S0
XAMPM
XBKB2
XFERC2M
XJMPATX
XMBASIC
XMCLEAR
XMHOME
XMTSTINT
XON
XQNOBT#
XRBUT
XRDDONE
XRDSER2
XRLOOP
XSOFF
YSAY
2P2
ZZNM
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SOURCE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE
INCLUDE

6086

pood:

0006

poep:

0009:

[X12'H

9080:

poRa:

FILE
FILE
FILE
FILE
FILE
FILE
FILE

#81
#p2
403
#0904
#85
L&' 1°]
#0907
0801
8081
coeg
1600

2801

=>PC

=>PC.
=>PC.
=3»PC.
=>PC.
.CREAD
=3PC.

=>PC

CNORNDHWN =

EQUATES
BOOTSPACE
BOOT
PACKET

MAIN
Ilc

ROM
ThelOrg
version

*

equ
equ
equ
equ
lst

ifeq
else

Appendix

1 sWhich machine?

1 sRAM or ROM based
$CP0Q

$1080

nou

Ile

Ar Firmware Listing
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g1 PC Protocol Converter Code for A//c #4-JUN-85 PAGE 2

po00: 1" fin

8960 : 12 *

gepe: oo 13 X6582

0e90: 14 *

pe9a: 15 *

pees: 16 *

geeo: 17 *

0000: 18 *

opee: 19 ; PPPP RRRR 0oo TTTTT 000 ccc 000 L

ggee: 28 ; P P R R O 0 T 0 0oc co 0L

8000 : 21 ; PPPP RRRR O 0 T o} oc 0 0L

0o00: 22 ; P R R 1} 0 T o} 0c cao oL

0es0: 23 ; P R R coo T ooo cceC 000 LLLLL
0080 24 ;

pB0o: 25 ; CcC goo N NV V EEEEE RRRR TTTTT EEEEE RRRR
9009: 26 ; C cao 0O NN NV V E R R T E R R
6peo: 27 ; C o] ONNNV V EEEE RRRR T EEEE RRRR
6080 : 28 ; C ca ON NN VV E R R T E R R
ppeo: 29 ; CcC 0oo N N v EEEEE R R T EEEEE R R
8000 : 30 ;

geoo: 32 *

pegs: 33 * UniDisk 3.5 Driver Firmware Version 1.8
pees: 34 *

0pee: 35 * Written by Michael Askins x6243 May 15, 198§
ppeo: 36 *

0poe: 37 * Copyright Apple Computer, Inc. 1985

gpee: 38 * All Rights Reserved

pope: 39 *

peoe: 49 *

peop: 41 MSB ON

peoo: 42 *




g1 PC

pB06:
8908:
poacG:
2oAg:
poBe6:
BBg0n:
pe0e:
8080
aRe:
0080 :
pded:
2000:
pgee:
ppon:
oges:
2000 :
pEoG:
peo0:
peed:
9000 :
p6e0:
9000 :
poeg:
poon:
po0o:
o008 :
8oed:
[ 12 I'H
poeo:
oean:
poe0:
2000 :
gpeo:
2eoe:
ppep:
geae:
open:
feoe:
[ 1'1'H
8eAgG:
peBe:
peee:
peeo:
2ao0:
poeo:
pege:
poe9:
goge:
pegpe:
ppeog:
0000 :
ppead:
goge:
2008 :
o800 :
0689 :
p2o8:
eeeo:

44
45
48
47
48
48
50
51
52
53
54
55
56
57
58
59
68
61
62
63
64
65
66
67
68
69
78
71
72
73
74
75
76
77
78
79
8o
81
82
83
84
85
86
87
88
89
90
91
a2
93
94
95
96
97
98
99

190

181

Protocol Converter Code for A//c

p4-JUN-85 PAGE 3

l**il}{i*i**iﬂii*'****ﬁ}*Q**l*‘li**ﬂ!**i*l’li**ii*‘l****i*li*i*&*l}

*
*
*
*
*

#*
*
*
#
*
*
#*
#*
#*
*
#
#*
*
*
#
*
*
*
#*
#
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

Modification History:

Rel

Date

Who

Action
*

* 4 *

* % %

*

(22

* %%
LR 3

18
18

16

18

a2
23

23
25

390

87
88
22

86

16

28

24
25
18

22
15
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Dec
Jan

Jan

Jan

Jan
Jan

Jan
Jan

Jan
Feb

Feb
Feb

Mar

Mar
Mar

Mar

Mar
Mar
Apr

Apr
May

84
85

85

85

85
85

85
85

85
85

85
85

85

85
85
85

85
85
85

85
85

MSA
MSA

MSA

MSA

MSA
MSA

MSA
MSA

MSA
MsSa

MSA
MSA

MSA

MSA
MSA

MSA

MSA
MSA
MSA

MSA
MsSA

RELEASE VERSION @.82 (Sony)
Added //c support:

General conditional assembly overhead
Added retries and timeouts
MSlot handled correctly
Finished Boot code
Altered ProDOS errors - add $27 catchall
Remove call to WAIT in monitor
Add Boot failure messages
Add IWM reconfigure for //c¢c version
Move Comm routines to $C8BP ($C989)
Fixed zero page preservation
RELEASE VERSION 8.83 (Apple)
Swap slot dep read and boot code (//c)
Add other //c differences...
Add auxtype byte
Fix comm error on receive packet
Fix checksum to include MSBs of overhead
Add COUT support on boot fail
RELEASE VERSION 1.80A Calpha)
Add bytecount in X,Y on PC calls
Change hard reset time to 1 ms (was 83)
Crunched code by adding ClrPhases
Add zeroing of third block byte (ProD0S)
Fixed slot 7 goof (stack screw up)
No clear phases on retries
Hard reset time to 48 ms
Pass #parms instead of unit# and no chk
Init code (all reszet vs. comm reset)
Add 2 bytes to pass a full 9 byte cmd
Fix bytecount on retries
Boot block must be $8008=$01, $801<>%$060
Remove WRREQ while waiting for motor TO
Remove glitch on /ENBL2 in AssignlID
Add interrupt on/off/poll support
Reset pulse to 86 ms
//c delay of 188 ms on initial AssignlD
ID bytes changed
Retransmit implemented (RecPack)
Add send data packet retries (5)
Rearrange PC stack adjust
Add //c Appletalk vector
Add //c millisecond wait each call
RELEASE VERSION 1.86B (beta) (//e)
Clear decimal mode
Eight bytes are returned on stat unit#@
Stat Unit#8 scode<>@® is rejected
X and Y set to 8868 on status unit#@
Enable interrup<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>