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MCM6830L7 MIKBUG/
MINIBUG ROM

1.0 SYSTEMS OVERVIEW

The MIKBUG/MINIBUG ROM provides the user with
three separate firmware programs to interface with a serial
asynchronous (start-stop) data communications device.
They are:

1) MIKBUG Rev. 9
2) MINIBUG Rev. 4
3) Test Pattern
The map of the programs is shown in Figure 1-1.

E000 1
MIKBUG 512 bytes
Rev. 9
FEQO
MINIBUG 256 by tes
Rev. 4 ‘
EEOQO
TEST 256 bytes
PATTERN '

FIGURE 1-1. MIKBUG/MINIBUG ROM Memory Map

NOTE
All enables for the ROM are active high.

2.0 FEATURES
The more important features of these programs are:

MIKBUG Rev. 9
A. Memory Loader
B. Print Registers of Target Program
C. Print/Punch Dump
D. Memory Change
E. Go to Target Program
F. Operates with PIA for the Parallel-to-Serial Interface
G. Restart/NMI/SWI Interrupt Vectors

MINIBUG Rev. 4
A.Memory Loader
B. Memory Change
C. Print Registers of Target Program
D. Go to Target Program
E. Assumes a UART for the Parallel-to-Serial Interface

3.0 HARDWARE CONFIGURATION
3.1 MIKBUG Hardware

The MIKBUG/MINIBUG ROM is intended for use with
the MC6800 Microprocessing Unit in an M6800 Microcom-
puter system. This ROM, using the MIKBUG Firmware,
should be connected into the system as illustrated in Fig-
ure 3-1. As shown, all of the enable inputs are high levels
and the address line A9 on pin 15 is grounded. The MIKBUG
Firmware in this ROM uses addresses EO0O through E1FF.
The ROM should be connected into a system so that its two
top MIKBUG Firmware addresses also will respond to
addresses FFFE and FFFF. This is required for the system
to restart properly. There should not be any devices in
the system at a higher address than this ROM’s addresses.
Figure 3-2 depicts a memory map for a system using the
MIKBUG Firmware and Figure 3-3 depicts this system’s
block diagram.
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FIGURE 3-1.MCM6830L7 MIKBUG ROM Schematic

The MIKBUG Firmware operates with an MC6820
Peripheral Interface Adapter (PIA) as shown in Figure 3-4.
The MC14536 device is used as the interface timer. This
timer’s interval is set by adjusting the 50 k ohm resistor
and monitoring the output signal on pin 13 of the MC14536
device. The zero level of the-timing pulse should be 9.1 ms
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for 10 characters per second (CPS) operation and 3.3 ms
FFFF for 30 CPS operation. Also, pin 16 (PB6) of the MC6820
PIA should be connected to +5 volts for 10 CPS operation
and ground for 30 CPS operation.

The MC1488 and MC1489A devices provide the system
with'RS-232C interface capability. If the system is to inter-
face only with an RS-232C terminal, no other interface cir-
cuitry is required; however, a jumper should be strapped
E1FF between E3 and E4. The 4N33 optical isolators and associ-
MIKBUG Rev. 9 ated circuitry are required to interface with a 20 mA

MCM6830L7 current loop TTY. A jumper should be connected between
£000 E1l and E2 for TTY operation.

The MIKBUG Firmware also requires random access
memory for a stack and temporary memory storage. The

Do Not Use

AO7F
agmezc:%ress MCM6810 RAM used for this memory should be con-
A000 figured for the base memory address at AOOO hexadecimal.
A reset switch is required in the system to provide for
8007 restarting the MC6800 MPU and for resetting the MC6820
PIA Address MC6820 PIA. The function may be provided by a pushbutton switch
8004 and a cross-coupled latch flip-flop.
3.2 MINIBUG Hardware, Rev. 4
The MIKBUG/MINIBUG ROM is intended for use with
the MC6800 Microprocessing Unit in an M6800 Micro-
0000 computer system. This system, using MINIBUG Firmware
All Addresses are in hexadecimal Rev. 4, should be set up with the starting ROM address at

FEOO hexadecimal. The restart address generator (Fig-
FIGURE 3-2. MIKBUG Rev. 9 Memory Map
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FIGURE 3-3. MIKBUG ROM Rev. 9 System Block Diagram
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Note 1. Jumper E1 to E2 for TTY operation
Note 2. Jumper E3 to E4 for RS-232C operation

FIGURE 3-4. TTY/RS-232C Interface Used with MIKBUG ROM

ure 3-5) must be configured to respond with address FED6
each time the MPU requests the restart address. As shown,
the system also requires an MCM6810 RAM for temporary
storage. This RAM shall be configured for a FFOO base
memory address. Figure 3-6 depicts a memory map for a
system using the MINIBUG Rev. 4 Firmware.

The MINIBUG ROM Rev. 4 also uses a parallel-to-serial

data converter to interface with an external terminal. The
converter’s status register must be located at address FCF4
and the data register at address FCF5. The least significant
bit of the status register is used to indicate that the con-
verter has received a character and the second bit indicates
that the converter is ready for the next character to

be transmitted.
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FIGURE 35. MINIBUG Rev. 4 System Block Diagram

FFFF
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FIGURE 3-6. MINIBUG Rev. 4 Memory Map

4.0 SOFTWARE OPERATION
4.1 MIKBUG Operation

The MIKBUG Firmware may be used to debug and
evaluate a user’s program. The MIKBUG Firmware enables

the user to perform the following functions:

Memory Loader Function

Memory Examine and Change Function
Print/Punch Memory Function

Display Contents of MPU Registers Function
Go to User’s Program Function

Interrupt Request Function

Non-Maskable Interrupt Function

The operating procedures for each of these routines as
well as the Reset Function are discussed in the following
paragraphs. The MIKBUG Firmware is inhibited from
performing the user’s program except in the Go to User’s

Program Function and the interrupt functions.

4.1.1 RESET Function
Perform the RESET Function when power is first

applied and any time the MIKBUG Firmware loses pro-

gram control.




Press the RESET pushbutton switch. The MIKBUG matted binary object tapes or MIKBUG punched memory

Firmware should gain program control and the terminal dump tapes into memory and if used, external memory
should respond with a carriage return, a line feed and an modules. Figure 4-1 depicts the paper tape format. It is
asterisk. The MIKBUG control program is ready for assumed at the start of this function that the MC6800
an input. MPU is performing its MIKBUG control program and the

4.1.2 Memory Loader Function

last data printed by the terminal is an asterisk. Figure 4-2
illustrates a typical Memory Loader Function.

The Memory Loader Function of MIKBUG loads for-

/ Leader (Nulls)

oD (CR) Formatting for printer
0A (LF) readability ; ignored
F —_—
rame ! 00 (NULL) by leader
1 53 S = Start-of-record
2 CcC CC = Type of Record
3 - — Byte Count (two frames =
4 o I one byte)
5 g - -
6 s E — - Address/Size
7 2 2 —_ -
8 3 o E
9 f; g S - - Data
10 ~ 15}
. % o
] 2
= >
)
' - - Checksum
N

Frames 3 through N are hexadecimal digits (in 7-bit ASCIl) which are converted
to BCD. Two BCD digits are combined to make one 8-bit byte.

The checksum is the one’s complement of the summation of 8-bit by tes.

CC=30 cCc=231 CcC=39
Header Data End-of-File
Frame. Record Record Record
1. Start-of-Record ___ 53 S 53 S 53 S
2. Type of Record ___ 30 [1] 31 1 39 9
3. 31 31 30
a Byte Count 32 12 36 16 33 03
5. 30 31 30
6. Address/Size 30 31 1100 30 0000
30 0000 30 30
8 30 30 30
9. 34 39 46 FC
10. Data 38 48-11 38 98 43
. 34 44D 30 32 (Checksum)
. 35
. 32 52-R 41 | ———
28 A8 (Checksum)
: W
39
N. Checksum 45 9€

FIGURE 4-1. Paper Tape Format




a. Load the tape into the terminal tape reader.

b. Set the tape reader switch to AUTO.

c. Enter the character L after the asterisk. This
initiates the MIKBUG loading procedure. The
MIKBUG Firmware ignores all characters prior
to the start-of-record on the tape.

NOTE
Tapes punched by MIKBUG do not have an
end-of-file character at the end of the record;
therefore, you must type in the characters S9
to exit from the memory loader function, or
push the RESET pushbutton switch.

Checksum Error Detection

If, during the loading function, the MIKBUG Firmware
detects a checksum error, it instructs the terminal to print
a question mark and then stops the tape reader.

NOTE
Underlined characters indicate user input.

instructs the terminal to print the contents of this memory
location. The MIKBUG Firmware in this function displays
each of the program instructions in machine language.

It is assumed at the start of this function that the MPU
is performing its MIKBUG control program and the last
data printed by the terminal is an asterisk. Figure 4-3
depicts a typical Memory Examine and Change Function.

NOTE
If the memory address selected is in ROM,
PROM, or protected RAM, the contents of
this memory location cannot be changed and
the terminal will print a question mark.

«M 0oan
enin 20 _FF
<0001 FE _FIF
L0002 02 L
00N N .
. —_

FIGURE 4-3. Typical Memory Examine and Change Function
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FIGURE 4-2. Typical Memory Loader Function

d. If a checksum error is present, perform one of
the following substeps:

1) Press the RESET pushbutton switch and abort
from the Memory Loader Function. The MPU
will return to the MIKBUG control program and
the terminal will print a carriage return, a line
feed, and an asterisk.

2) Reposition the tape and enter the character L.
The record causing the checksum error is reread.

3) Ignore the checksum error and enter the character
L. The MIKBUG Firmware ignores the checksum
error and continues the Memory Loader Function.

CAUTION

If a checksum error is in an address and the
continue option in substep 3 is selected, there
is no certain way of determining where the data
will be loaded into the memory.

4.1.3 Memory Examine and Change Function

The MIKBUG Firmware performs this function in three
steps: 1) examining the contents of the selected memory
location (opening the memory location); 2) changing the
contents of this location, if required; and 3) returning
the contents to memory (closing the memory location).
The MIKBUG Firmware, in examining a memory location,

a. Enter the character M after the asterisk to open
a memory location. The terminal will insert a
space after the M.

b. Enter in 4-character hexadecimal format the
memory address to be opened. The terminal
will print on the next line the memory address
being opened and the contents of this mem-
ory location. The contents are in hexadecimal.

c. The operator must now decide whether to change
the data at this memory location. If the data is to
be changed, change the data in accordance with
step d. If the data is not to be changed, the oper-
ator must decide whether to close this location
and open the following memory location (step ¢)
or to close this memory location and return to
the MIKBUG control program (step f).

d. If the contents of this memory location are to
be changed, enter a space code and then the new
data (in hexadecimal format) to be stored at this
location. The new contents are stored in memory
and the terminal prints the following memory
address and its contents. Return to step c.

e. To close the present memory and open the follow-
ing memory location, enter any character except
a space character after the displayed memory
address contents. The contents are returned to
memory and the terminal prints the following



memory address and its contents. Return to
step c.

f. To close the present memory location and re-
turn to the MIKBUG control program, enter a
space code followed by a carriage return control
character. The contents are returned to memory
and the terminal prints an asterisk on the next
line.

4.1.4 Print/Punch Memory Function

The Print/Punch Memory Function instructs the MIKBUG
Firmware to punch an absolute formatted binary tape and
to print the selected memory contents. The tape is formatted
as shown in Figure 4-1 except that this tape does not con-
tain an end-of-file control character.

The beginning address and the ending address must be
entered into the memory. Memory addresses A0O02 and
AQ0O3 are used to store the beginning address and addresses
A004 and A0OS are used to store the ending address.

It is assumed that the MPU is performing its MIKBUG
control program and the last data printed by the terminal
is an asterisk. Figure 4-4 illustrates a typical Print/Punch
Memory Function.

NOTE

If you do not wish to punch a tape, turn off
the terminal’s tape reader.

are stored in memory and the terminal prints
address A0O4 and its contents on the next line.

e. Enter a space code and the two most significant
hexadecimal bytes of the ending address after
the contents of address A0O4. These two bytes
are stored in memory and the terminal prints
address A0OS5 and its contents on the next line.

f. Enter a space code and the two least significant
hexadecimal bytes of the ending address after
the contents of address AQOS5. These two bytes
are stored in memory and the terminal prints
address AOO6 and its contents on the next line.

g. Enter a space code and carriage return character
after the contents of address A006. The control
returns to MIKBUG control program and the
terminal prints an asterisk.

h. Enter the character P after the asterisk. The
MIKBUG Firmware initiates the print/punch
operation. At the conclusion of the print/punch
operation the terminal prints an asterisk, and
returns to the MIKBUG control program.

4.1.5 Display Contents of MPU Registers Function

The Display Contents of MPU Registers Function enables
the MIKBUG Firmware to display the contents of the
MC6800 Microprocessing Unit registers for examination
and change. It is assumed at the start of this function that
the MPU is performing its MIKBUG control program and

oM R0 the last data printed by the terminal is an asterisk. Fig-
SRONS F7 0N ure 4-5 illustrates a typical Display Contents of MPU
eFNNT &F ——ITI_ Registers Function.

A0S T NN
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SFO0E FAD _
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S Z000LARNE 0 0S 020208 02 0202 02 0802 02 DEACT S

.

FIGURE 4-4. Typical Print/Punch Memory Function

a. Enter the character M after the asterisk to open
a memory location. The terminal will insert a
space code after the M.

b. Enter the address A002 after the space code.
The terminal will print on the next line the
memory address A00O2 and the contents of
the address.

c. Enter a space code and the two most significant
hexadecimal bytes of the beginning address after
the contents of address A002. These two bytes
are stored in memory and the terminal prints
address A003 and its contents on the next line.

d. Enter a space code and the two least significant
hexadecimal bytes of the beginning address after
the contents of address A003. These two bytes

oF SR De CE 2VRAE CF4EB AD4E
+M RADgz

L E D SC ] o

*F0d4 De L

*F045 CE o

L UE T

SF0dT FIE

sF04s CF 00

R4 4E 00

SRR DE

«F 2R De CE SVRE 0000 RAodz
+*

FIGURE 4-5. Typical Display Contents of MPU Registers Function



a. Enter the character R after the asterisk. The ter-
minal will print the contents of the MPU registers
in the following sequence: condition code register,
B accumulator, A accumulator, index register, pro-
gram counter, and stack pointer. On the following
line the terminal prints an asterisk.

b. If the contents of any of the registers are to be
changed, change the data in accordance with
Paragraph 4.1.3. It should be noted that the address
of the stack pointer is stored last, and it takes
eight memory locations to store the contents of
the MPU registers on the stack. Figure 4-5 illus-
trates changing the contents of the MPU registers
and identifies the location of each register’s data.

4.1.6 Go to User’s Program Function

This function enables the MPU to perform the user’s
program. It is assumed at the start of this function that
the MPU is performing its MIKBUG control program and
the data printed by the terminal is an asterisk.

Enter the character G after the asterisk. The MC6800
MPU System will perform the user’s program until one of
the following conditions occurs:

1) The MPU encounters a WAI (WAIt) instruction.
The MPU now waits for a non-maskable interrupt
or an interrupt request.

2) The MPU encounters a SWI (Software Interrupt)
instruction. The MPU stores the data in the MPU
registers on the stack and jumps to the MIKBUG
control program. The terminal prints the contents
of the MPU registers from the stack.

3) The RESET pushbutton switch is actuated. This
switch is to be actuated when the user’s program
blows and places the MPU under the MIKBUG
control program.

4.1.7 Interrupt Request Function

This function enables the user to evaluate a maskable
interrupt routine. Steps a through e prepare the firmware
to process an interrupt request and step f discusses per-
forming the interrupt routine. It should be noted that
this interrupt may be initiated at any time. It is assumed
in preparing the MPU to process the interrupt request
that the MPU is processing its MIKBUG control program
and the last data printed by the terminal is an asterisk.

a. Enter the character M after the asterisk. The
terminal will insert a space code after the M.

b. Enter the address A00O. The terminal will print
on the next line the memory address AOOO and
the contents of this memory location.

c. Enter a space code and the two most significant
hexadecimal bytes of the first interrupt routine’s
address after the contents of address A00O. These
two bytes are stored in memory and the terminal
prints address AOO1 and its contents on the next
line.

d. Enter a space code and the two least significant
hexadecimal bytes of the first interrupt routine’s
address after the contents of address AQO1.

These two bytes are stored in memory and the
terminal prints address A002 and its contents
on the next line.

e. Enter a space code and a carriage return character
after address A002. The MPU jumps to its MIKBUG
control program and the terminal prints an asterisk.

The MPU now is enabled and ready to perform a mask-
able interrupt routine when the interrup mask is cleared.
This interrupt routine may be initiated at any time either
through the PIA (if enabled) or the TRQ input to the MPU.
Initiating an interrupt through the PIA is discussed in the
MC6820 Peripheral Interface Adapter data sheet while
initiating an interrupt through the IRQ input is dis-
cussed below.

f. Ground IRQ input. If the interrupt mask is not
set, the MPU will jump to the interrupt service
routine indirectly through addresses AOOO and
A001. This is accomplished in MIKBUG by load-
ing the index register with the contents of address-
es A0OOO and AOO1 and then jumping to the address
stored in the index register.

g. Remove the ground from the IRQ input.

4.1.8 Non-Maskable Interrupt Function

This function enables the user to evaluate a non-maskable
interrupt routine. Steps a through e prepare the MC6800
MPU System to process a NMI (Non-Maskable Interrupt)
input and step f discusses performing the interrupt routine.
It is assumed in preparing the MC6800 MPU System to
process a non-maskable interrupt that the MC6800 MPU
System is processing its MIKBUG control program and the last
last data printed by the data terminal is an asterisk.

a. Enter the character M after the asterisk. The
terminal will insert a space code after the M.

b. Enter the address A006. The terminal will print
on the next line the memory address AQ06 and
the contents of this memory location.

c. Enter a space code and the two most significant
hexadecimal digits of the first interrupt routine’s
address after the contents of address A006. These
two digits are stored in memory and the terminal
prints address AOO7 and its contents on the next
line.

d. Enter a space code and the two least significant
hexadecimal digits of the first interrupt routine’s
address after the contents of address AOO7. These
two digits are stored in memory and the terminal
prints address A0O8 and its contents on the next
line.

e. Enter a space code and a carriage return character
after address A0O0O8. The MC6800MPU System
jumps to its MIKBUG control program and the
terminal prints an asterisk.



The MC6800 MPU System now is enabled to perform a
non-maskable interrupt routine. This non-maskable inter-
rupt routine may be initiated at any time through the
MC6800 MPU System NMI input.

f. Ground the NMI input P1-E. If the non-maskable
interrupt is not disabled (E3 to E4), the MPU
will jump to the interrupt service routine indi-
rectly through addresses AO0O6 and A007. This
is accomplished in MIKBUG by loading the index
register with the contents of addresses A006 and
A007 and then jumping to the address stored in
the index register.

g. Remove the ground from the NMI input P1-E.

4.2 MINIBUG Rev. 4 Operation
The MINIBUG Firmware enables the user’s system using
the MIKBUG/MINIBUG ROM to perform the following
functions:
Memory Loader Function
Memory Examine and Change Function
Display Contents of MPU Registers Function
Go to User’s Program Function
The operating procedures for each of these routines as
well as the RESET Function are discussed in the follow-
ing paragraphs.

4.2.1 RESET Function

Perform the RESET Function when power is first
applied and any time the MINIBUG Firmware loses pro-
gram control.

Press the RESET switch (or equivalent). The MINIBUG
Firmware should respond with a carriage return and a line
feed character. The MINIBUG program control now is
ready for an input.

4.2.2 Memory Loader Function

The memory loader function of MINIBUG loads for-
matted binary object tapes into memory. Figure 4-1 depicts
the paper tape format. It is assumed at the start of this
function that the MC6800 MPU is performing its MINIBUG
control program. Figure 4-6 illustrates a typical memory
loader function.

a. Load the tape into the tape reader.

b. Set the tape reader switch to AUTO.

c. Enter the character L. This initiates the MINIBUG
loading procedure. The MINIBUG program ignores
all characters prior to the start-of-record on the
tape.

Checksum Error Detection

If during the loading function, the MINIBUG Firmware
detects a checksum error, it instructs the terminal to print
a question mark and stops while the MPU performs the
MINIBUG control program. To load the tape, the user
will have to repeat the memory loader function.

4.2.3 Memory Examine and Change Function

The MINIBUG Firmware performs this function in
three steps: 1) examining the contents of the selected
memory location (opening the memory location); 2)
changing the contents of this location, if required; and
3) returning the contents to memory (closing the memory
location). The Firmware, in examining a memory location,
instructs the terminal to print the contents of this mem-
ory location in hexadecimal format. The MINIBUG Firm-
ware in this function displays each of the program in-
structions in machine language.

It is assumed at the start of this function that the MPU
is performing its MINIBUG control program. Figure 4-7
depicts a typical Memory Examine and Change Function.

NOTE

If no memory, a ROM, or a PROM is located
at the selected address, the contents of this
memory address cannot be changed and the
terminal will print a question mark.

M FFZE 00 FED

——

M FF2F 00 @

o]

I

FIGURE 4-7. Typical Memory Examine and Change Function

Ir

Z113000020FEQO20Z0E 02 0;

FIGURE 4-6. Typical Memory Loader Function
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a. Enter the character M. The terminal will insert a
space code after the M.

b. Enter in 4-character hexadecimal the memory
address to be opened. The terminal will print a
space code and then the contents of this memory
location. The contents are in hexadecimal.

c. The operator must now decide whether to change
the data at this memory location. If the data is
to be changed, enter the two new hexadecimal
characters to be stored in this location. The new
contents are stored in memory and the MPU
returns to the MINIBUG control program. If
the data is not to be changed, enter a carriage
return character; the previous contents are re-
turned to memory and the MPU returns to the
MINIBUG control program.

4.2.4 Display Contents of MPU Registers Function

The Display Contents of MPU Registers Function enables

the MINIBUG Firmware to display the contents of the

MC6800 Microprocessing Unit registers for examination and

change. It is assumed at the start of this function that the
MPU is performing the MINIBUG control program. Fig-
ure 4-8 illustrates a typical Display Contents of MPU
Registers Function.

cc B A XH XL PH PL SH SL

P 00 00 00U 00 00 FO OO0 FF 29

FIGURE 4-8. Typical Contents of MPU Register Function

a. Enter the character P. The terminal will print
the contents of the MPU registers in the follow-
ing sequence:

SP  Contents MPU Register

FF29 00 Condition Code Register
FF2A 00 B Accumulator

FF2B 00 A Accumulator

FF2C 00 Index Register High
FF2D 00 Index Register Low
FF2E Fo Program Counter High
FF2F 00 Program Counter Low

b. Use the Memory Examine and Change Function
in paragraph 4.2.3 to change the contents of a
register.

4.2.5 Go to User’s Program Function

This function enables the MPU to perform the user’s

program. It is assumed at the start of this function that the
MPU is performing its MINIBUG control program. Figure 4-9
illustrates a typical Go to User’s Program Function.

E 00 00 00 00 00 00 00 FF 29
M 0000 FF TE

M o001l 00
M oopoz 00
ER

FIGURE 4-9. Typical Go to User’s Program Function

Enter the character G. The MPU will load the MPU
registers with the contents identified in Paragraph 4.2.4
and then start running the user’s program at the address in
the program counter (locations FF2E and FF2F). The
program counter may be changed using the Memory Ex-
amine and Change Function in Paragraph 4.2.3.



5.0 MIKBUG REV.9 PROGRAM LISTING

00100 NAH  MIKBUG
00200 X REV 009
00300 X COPYRIGHT 1974 BY MOTOROLA INC
08500 X MIKBUG (TM)
00700 X L LOAD
00800 X & GO TO TARGET PROGRAM
00900 X M MEMORY CHANGE
01000 X P PRINT/ZPUNCH DUMP
01100 X R DISPLAY CONTENTS OF TRRGET STACK
01200 X ¢C B A X P 5
01400 8007  PIASB EQU  $8007
01500 8006  PIADB EQU  $8006 B DATA
01600 8005  PIAS EQU  $8005  PIA STATUS
01700 8004  PIAD EQU 58004  PIA DATA
01800 0PT  MEMORY
01900 E0O0O 0RG  $EODD
02100 X I/0 INTERRUPT SEQUENCE
02200 EDOD FE ABDO 10 LDX 10V
02300 E003 6E 00 JHP X

500 X NMI SEQUENCE
02500 EOOS FE QD06 POWUDUN LDX  NIO GET NWI VECTOR
02700 E008 GE 0O JHP X
03000 ECOR  LOAD  EQU ¥
03100 EDOA 86 3¢ LDA A #83¢C
03200 EDOC 87 8007 5TR & PIASB  READER RELAY ON
03300 EODOF 86 11 LDA A %021
03400 EDLL 8D 62 BSR  QUTCH  GUTPUT CHAR
03600 EOL3 8D 63  LOADI BSR  INCH
03700 EOL5 81 53 CHP A #7S
03300 EDI7 26 FA BNE  LOADZ 15T CHAR NGT (35)
03900 EO0LI 8D 5D BSR  INCH READ CHAR
04000 EOIB 81 33 CHP A #79
04100 EOLD 27 25 BEQ  LOAD2L
04200 EOLF &1 31 CHP A 471
04300 E021 26 FO BNE  LOADI  2ND CHAR NOT (1)
04400 ED23 7F AQOA CLR  CKSM ZERD CHECKSUM
04500 E026 8D 20 BSR  BYTE RERD BYTE
04600 E028 80 02 SUB A #2
04700 E02A B7? ABOB STA A BYTECT  BYTE COUNT
04800 % BUILD ADDRESS
04900 ED2D 8D 18 BSR  BADDR
05000 x STORE DATA

05100 EQ2F 8D 24 LOADL1 BSR BYTE

12



MIKBUG REV. 9 PROGRAM LISTING (continued)

05200 ED3L 7R AQGODB DEC BYTECT
05300 EDI4 27 G5 BEQ LOAD1S ZERO BYTE COUNT
05400 ED3Ip A7 0O STA A X STORE DATA
05500 EOQ3IR 08 INX
05600 EDZI9 20 F4 BRA LOADLL
05800 EOD3B 7C ADBOA LOADLIS INC CKSH
35900 EO3IE 27 D3 BEQ LOAD3
000 ED40 86 3F LOADLI9 LDA A #'? PRINT QUESTION MARK
05100 EQ42 8D 31 B3R QUTCH
09200 ED44 LOADZ2L EQU ¥
0300 ED44 7E EDE3 Ci JMP CONTRL
* BUILD ADDRESS
EO47 8D 0OC BADDR B3R BYTE READ 2 FRAMES
EQ43 BY AQBOC STA R XHI
EG4C 85D 07 B5R BYTE
EO4E B7 ADDD STA A XLOW
EG5l FE RGGC LDX XHI (X) ADDRESS WE BUILT
EQS4 39 RTS
aring # INPUT BYTE (TWD FRAMES)
07 } EG55 AD 53 BYTE B3R INHEX GET HEX CHAR
ars EOS7 47 ASL A
i E! 43 ASL A
47 ASL A
45 ASL A
! TAB
44 B3R INHEX
ABA
: TAB
FE OADORA AGD B CiLSH
AOOA STA B CHKGSH
RTS
QUTHL L3R A QUT HEX LEFT BCD DIGIT
LSk A
LE5R A
LER &
OS9Z00 EQe8 B4 OF GUTHE  AND A #8F QUT HEX RIGHT BCD DIGIT
09400 EDsD BB ZD ADD A ¥830
J5%8500 EQRF B1 349 CHP A #5539
J9a00 EQFL 23 02 BLS QUTCH
49700 EGQF3I AB 07 ADD A #§7
395800 ¥ QUTPUT ONE CHAR
10000 EDFS 7E ELDY OUTCH  JMP OUTEEE
10100 EOFB 7E ELAC INCH JMP INEEE

13



MIKBUG REV.9 PROGRAM LISTING (continued)

10200
10300
10400
10500
10600
10700
10800

11000
111o0
11200
11300
11400
11500
11600
11700
11800
11900
12000
12100
12200
12300
124300
12500
12600
12798

13500
13008
[i7aao
13800
13560
140850
14160
14240

[S—y

o I e

Lo 8 s Y o Y

[
6 SN N N SR
L g O L

[ .
[ Sus i i i i v}

+
(4]
[
3
Lo)

- e

EQ7B
EO7D
EQ7E
E08D
EQ82
E084

E085
ED87
EO8RRA
EQ8C
EDBF
EQ91
ED94
Ed%6
EB99
EQY8B
EDSD
EDGF
EQAL
EdA2
EDA4
EGRG
EORB

&b
50
28

A1

b

2F
81
2B
51
2E
&0
39

cC
30
84
by
0A
11
&¢

x PRINT DATA POINTED AT BY X-REG

PDATAZ2 BSR
INX

PDATAL LDR A
CMP A
BNE
RTS

OUTCH

X
$4

PDATAZ2

STOP ON EOT

x CHANGE MEMORY (M ARAA DD NN)

CHANGE BSR

CHAS! LDX
BSR
LDX
BSR
LDX
BSR
STX
B3R
CMP A
BNE
BSR
DEX
STA A
CMP A
BEQ
BRA

¥ INPUT HEX

INHEX BS5R
5U8 A
BHI
CHP A
BLE
CMP A
BMI
CHP A
BGT
SUB A

INIHG RTS

0UT2H  LDR A

OUT2HA B3R
LDAR A
INX
BRA

0UT4HS BS5R
QUTZ2HS B3R

BADDR
#MCL
PDATAL
$4HI
QUT4HS
XHI
OUT2HS
SHI
INCH
520
CHAS!
BYTE

X

X
CHAS1L
LoAD19

CHAR

INCH
¥330
€1
#5509
INLHG
#5101
1
816
€1

7

0:X
OUTHL
0,%
OUTHR

QUT2H
ouT28

14

BUILD ADDRESS
C/R L/F
PRINT ADDRESS

PRINT DATR (OLD)
SAVE DATA ADDRESS

INPUT ONE CHA

NOT SPACE
INPUT NEW DAT

CHANGE MEMORY

DID CHANGE
NOT CHANGED

NOT HEX

NOT HEX
NOT HEX

QUTPUT 2 HEX
QUT LEFT HEX
QUTPUT RIGHT

QUTPUT 4 HEX
QUTPUT 2 HEX

R

A

CHAR
CHAR
HEX CHAR AND R

CHAR + SPACE
CHAR + SPACE



MIKBUG REV. 9 PROGRAM LISTING (continued)

15300
15400

15600
15700
15800
159060
16000
:6100
16200
{6300
16400

-

l:';
J
3
3
g
3

o

P e
it B ot I e T s R 00 I o 8 o

[t TN el O i s T o O e |

5
J
T
-
-
3
£
o]
¢
"
;

e pon
o

Lx

Lwet]

f o]

13900
20000

246200
20300
20400

EOCC
EOCE

EQDO
EQD3

EQDB
ECDY
EDQDB
EQDD
EDDF
EDEL
EQEZ
EDES
EDESB
EDEB
EQEE

m
[t}
11
.

| e Sl Sl el Ce o S S N v S e WS i Y
Ll s T o s I i s w0 o o e i I R e # B N

N N Nt R B W Wt B M W vy My B
R VI I oV RVC IR ) [N IS Vi oI L O]

86
20

20
85

EODO

8E
BF

CE
6C
86
A7
6C
R7
Ly
g7
B7
&E

TE
. C

ETO bes O
FTECT b 0D 00 (D

Db TR I N

S ke ] e n] b

(5 I O % T WU B T LW B I S

e X0 o 0 T

D42
IR

03

EDOA

oo b
hJ 2

Cad LT b= () O

~1 RT3 oo R

TR b

€I
[ I 5
[en]
Cx

SPACE
(BSR & RTS)

INZ TARGET’S STACK PNTR

(X) POINTER TO.DEVICE PIA
SET DATA DIR PIAD

INIT CON PIAS

MARK COM LINE

SET DATA DIR PIADB

SET CONTROL PIASB TURN REARD
SET TIMER INTERVAL

SET CONTRL STACK POINTER
PRINT DATA STRING

READ CHARACTER

PRINT SPACE

3TACK

PRINT /PUNCH

RESTORE PGM’S5 STACK PTR
@0

SAVE TARGET'S STACK POINTER

ouTs LDAR A #8320
BRA OUTCH
x ENTER POWER ON SEQUENCE
START EQU X
LDS $STACK
STS sP
* INZ PIf
LDX $PIAD
INC 0:X
LDA A #§7
STA A 1.X
INC 0:X
STA A 2:X
CONTRL LDAR A #8§34
STA A PIASB
STR A PIADB
LDS ¥3TACK
LDX ¥MCLOFF
B3R PRATAL
B3R INCH
TAB
B3R 6uUTsS
CHF B #7L
BNE ¥+0
MP LOAD
CHP B #°M
BEG CHANGE
CMP B #°R
BEGQ PRINT
CHP B #°F
BEQ PUNCH
CHP B #°4@
BNE CONTRL
LDS 5P
RTI
¥ ENTER FROM SOFTWARE INTERRUPT
3FE EQU X
3T8 3P
x DECREMENT P-COUNTER
T5X
TST 6:X
BNE X+4
DEC 5:X
DEC B X
¥ PRINT CONTENTS OF STACK
PRINT LDX 5P
INX

15



MIKBUG REV.9 PROGRAM LISTING (continued)

20500 E123 8D &S BSR 0UT2HS CONDITION CODES
20600 E125 8D A2 BSR QUT2HS ACC-B
20700 E127 8D Al BSR QUT2HS ACC-A
20800 E129 8D 9D B3R 0UT4HS X-REG
20900 E12B 8D 9B BSR 0UT4HS P-COUNTER
21000 E12D CE A0D3 LDX $5P
21100 E130 8D 96 B3R 0UT4HS STACK POINTER
21200 E132 20 AF C2 BRA CONTRL
21400 ¥ PUNCH DUMP
21500 ¥ PUNCH FROM BEGINING RDDRESS (BEGR) THRU ENDI
21600 X ADDRESS (EMDA!
21700 *
21900 E134 0D MTAPEL FCB $0.8R:0:0,0,0,78,71,4 PUNCH FORMAT
E135 DA
E13p 0O
EL37 0D
E138 00
E139 00
E1384 53
E138 31
EL13C 04
22100 E13D FUNCH EQU ¥
22308 E13D 88 12 LOA A #3512 TURN TTY PUNCH OH
22400 EL3F BD ED7S I3R QUTCH QUT CHAR
22600 E142 FE AQDZ LDX BEGH
22700 E145 FF AQODF 5TX TH TEWF BEGINING ADDRESS
22800 E148 Be AGDS PUNIL LDA & ENDA+!
22900 E148B BO ADLD SUE R Tu+l
23000 El4E F& ADD4 LA B ENDSA
23100 EL151 F2 ADOF 5BC B TH
23200 E154 26 04 BNE FUNZ2Z
23300 E155 81 130 CHF R #!g
23400 El58 25 02 BCS PUNZ23
23500 E15A &6 OF PUN22Z LDA R #i5
23800 ELSC 2B 04 PUNZI ADD A #4
23700 EIS5E B7 AD1l STA & MCONT FRAME COUNT THIS RECORD
23800 Eloal 30 03 SUB A %3
23900 E163 B7 AQQE 3TA A TEWP BYTE COUNT THIS RECORD
24000 _ ¥ PUNCH C/R:L/F,NULL, S, 1
24100 E166 CE EL134 LDX ¥NTAPE!
24200 E169 BD EQO7E J3R PDATAL
24300 E16C SF CLR B ZERD CHECKSUM
24400 * PUNCH FRAME COUNT
24500 E16D CE AO11 LDX ¥MCONT
24600 E170 8D 25 B5R PUNT2 PUNCH 2 HEX CHAR
24700 ¥ PUNCH ADDRESS

16



MIKBUG REV. 9 PROGRAM LISTING (continued)

24800 E172 CE AQOOF LDX &#TW
24900 E175 8D 20 BSR PUNT2
25000 E177 8D 1LE BSR PUNT2
25100 X PUNCH DATA
25200 E179 FE AOOF LDX TH
25300 E17C 8D 19 PUN32 BSR PUNTZ PUNCH ONE BYTE (2 FRAMES)
25400 EL17E 7A AQOOE DEC TEMP DEC BYTE COUNT
25500 E181 26 F9 BNE PUN32
25600 E183 FF AOOF 5TX TW
25700 E186 53 COM B
25800 E187 37 PSH B
25900 E188 3D TSX
26000 E139 8D OC B5R PUNT?2 PUNCH CHECKSUM
20100 EL188 33 PUL B RESTORE STACK
26200 EIRC FE AQDOF LDX TW
26300 EL18F D9 DEX
20430 E190 BL ADD4 CPX ENDA
20500 E193 Z& B3 BNE PUNLL
Zoe0D E185 20 9B BRA c2 JMP TO CONTRL
20R00 4 PUNCH 2 HEX CHAR. UPDATE LHECKSUM
263390 EL197 EB 00 PUNTZ ADD 8 §:x HPDATE CHECKSUH
27008 EL139 FE EOBF J WP Ut Z2H GUTPUT TWo HEX CHAR AND RTS
27TO20 E1EC 12 MCLOFF FLB F13 READER OFF
27100 E12D 00 HCL FCB F0.5A8,814:0:0,0:"%:4 C/R,LSF,PUNCH
EISE 08
E15F 14
Ei1Rd 00
E1AL 00
Ein2 00
EIR3 2A
E1R4 04
272040 X
27300 E1AS FF ADBLl2 SRV 5T XTEMP
27400 EiR8 CE 3004 LDX ¥PIAD
27500 EL1RB 39 F75
27ed0 % INPUT ONE CHRR INTO A-REGISTER
27700 ELIRC 37 INEEE P5H B SAVE ACC-B
7800 ELRD 8D F6& B5R 58V SAV XR
27900 E1AF A6 00 IHL LDA A 0:X LOOX FOR START BIT
28000 EL1BL 2B FC BMI IN{
2R100 EIB3 6F 02 CLR 2:X SET COUNTER FOR HALF BIT TI
28200 E1BS 8D 3C BSR DE START TIMER
28300 E1B7 8D 36 B3R DEL DELAY HALF BIT TIME
28400 E1B3 Cb 04 LDA B #4 SET DEL FOR FULL BIT TIME
28500 EiBB E7 02 STA B 2:X
28000 EI!BD 58 ASL B SET UP CMTR WITH 8

17



MIKBUG REV. 9 PROGRAM LISTING (continued)

28700 E1BE 8D 2F IN3 BSR DEL WAIT ONE CHAR TIME
28800 E1CO OD SEC MARK COM LINE

28900 E1C1 69 0O ROL 0.X GET BIT INTO CFF
29000 E1C3 46 ROR A CFF TO AR

29100 EI1C4 5A DEC B

29200 EI1CS 26 F7 BNE IN3

29300 ELC7 8D 26 BSR DEL WAIT FOR STOP BIT
29433 E1L9 B4 7F AND A #57F RESET PARITY BIT
29500 E1CB 81 7 CMP A #87F

29600 EI1CD 27 EOD BEG INL IF RUBOUT,GET NEXT CHAR
29700 BEI1CF 20 12 BRA Ioute G0 RESTORE RES

29800 ¥ OUTPUT ONE CHAR

30000 E1DL 37 OUTEEE PSH B SAV BR

30100 E1D2 8D DL _ B3R SAV 3aV XR

30200 E1D4 Co DA I0UT LDA B  #8A SET UP COUNTER

30300 E1DB £A OO0 DEC 0,X SET START BIT

20400 E1D8 8D 19 B3R DE START TIMER

34560 ¥

30600 E1DA 8D 13 0uTl B3R DEL DELARY ONE BIT TIME
30700 Ei1DC R7 00 5TA A D.X PUT OUT ONE DATA BIT
30200 EIDE OD SEC SET CARRY BIT

10900 E1DF 46 ROR A SHIFT IN NEXT BIT
31000 EIEDQ 514 DEC B DECREMENT COUNTER
31108 EIEL 28 F7 BHNE DUTl TEST FOR O

31240 E1E3 En D2 IoUTZ LDA B 2.X TEST FOR STOP BITS
31300 ELES 58 ASL B SHIFT BIT TO SIGN
31440 E1ES 2R 02 BPL 105 BRANCH FOR 1 S5TOP BIT
31500 EL1ER 8D 45 B3R DEL DELAY FOR STOP BITS
J1800 EIEA FE AQL1Z2 103 LDX XTEMWP RES XR

31700 ELED 33 PUL B RESTORE BR

J1800 EIEE 39 RTS

319435 ¥

JE000 ELEF 8D 02 DEL TST 2+ K IS TIME UP

32100 ELIFL 2R FC BPL DEL

32208 EIF3 &C D2 DE INC 2% RESET TIMER

32200 E1F5 BA 02 DEC 2:%

32400 EIF7 39 RTS

JZ2e00 E1F8 ECQOD FOB I0

32700 ELIFA E1L3 FDB SFE

32800 EIFC EDOS FDB POWDUN

12900 EIFE EJDO FoB START

3I000 AO0D ORG §A000

33100 A000 Q002 10V RMB 2 I0 INTERRUPT POINTER
33200 ADO2 0002 BEGA RMB 2 BEGINING ARDDR PRINT/PUNCH
33300 AO04 0002 ENDA RMB 2 ENDING ADDR PRINT/PUNCH
33400 AO005 0002 NIO RMB 2 NMI INTERRUPT POINTER
33500 AO008 0001 3P RMB 1 S<HIGH

33600 ADO9 0001 RMB 1 S-LOW

33700 AOODA 0001 CKSM RMB i CHECKSUM

18



MIKBUG REV. 9 PROGRAM LISTING (continued)

33800 AO0B 0001 BYTECT RMB 1 BYTE COUNT

33900 A00C 0001 XHI RMB 1 XREG HIGH

34000 A00D 0001 XLOW RMB 1 XREG LOW

34100 ARODOE 0001 TEMP RMB 1 CHAR COUNT (INADD)
34200 AOOF 0002 TW RMB 2 TEMP/

34300 AO1L! 0001 MCONT RMB { TENMP

34400 AOL2 0002 XTEWMP RMB 2 X-REG TEMP STORAGE
34500 AOL14 0O02E RMB 46

34600 AO42 0001 STARCK RMB 1 STACK POINTER
35000 END
SYMBOL TABLE

FIA3B 8007 PIARDB 8006 PIAS 8085 PIAD 8004 IO EDDD
FOWDWN EDDS  LOAD EQOA LOADI EODL3 LOADLL ED2F LOADLIS EO3B
LORDLIT ED4D  LOADZL EO44 L ED44 BADDR ED47 BYTE EQ55
GUTHL  EOBRY  OQUTHR EGHBE OUTCH ED7S5  INCH EQ78 PDATAZ EO7B
FDATAL EO7E CHANGE EOBS CHASL EDA7 INHEX EDRA INIHG EDBE
QUT2H  EOBF  OQUTZ2HA EOCL  OQUT4HS EOCB QUT2HS EOCA  QUTS EQCC
STRET £0DD CONTRL EREX 5FE Ei13 PRINT ELLIF C2 E132
MTAPEL E134  PUNCH EL13D PUNLI EL48 PUN22 ELISA PUN2Z ELSC
PUNZZz  EL7C  PUNTZ E197 MCLOFF EL19C MCL E13D S5AY E1RS
INEEE ELIAC  INI EL1AF IN3Z ELBE OUTEEE ELDL IOUT E1D4
PHE £10Aa 10872 ELEZ 105 ELER  DEL ELEF DE ELF3
10V 000 BEGA ABOZ ENDA 8004 NIC pdde 5P AOC8
CHIH RODA  BYTECT AOOB XHI AODC  XLOW RODD TEMP AOOE
TH ROOF  MCONT  ADLL  XTEWMP ABL2 STARCK A342

19



6.0 MINIBUG REV. 4 PROGRAM LISTING

00100 MAM MINIB

00110 ¢ MINI-BUGE

00120 ¢ COPYWRITE 1973y MOTOROLA INC

00140 ¢« REY 004 <USED WITH MIKBUG)

00130 FCF4 RCIACE EQU d176364 ACIA CONTROL-STATUS
00190 FCFS ACIADR EQU RCIRCS+1

00200 FEOO OriG $FEOQD

oo210 + MIMIEB

nozco + INFUT OME CHAR INTO R-REGIZTER

00220 FEOO Be FCF4 INCH LA A RCIACE

ao240 FEO3 47 AZR A

onEs0n FEO4 24 FR BCLC INCH RECEIVE NOT RERDY
o0o2e0 FEO® Be FCFS LA A RCIADA INPUT CHARARCTER
goe7n FEOS B84 7 AMD A #%7F REZET FHRRITY EIT
o0oEzs0 FEOR 21 FF CMF A #%7F

00230 FEOGD 27 F1 EEQ IMCH RUBOUTS IGNORE
00z00 FEOF FE FERE AMP OuTCH ECHO CHAE

ogozz0 + IMFUT HEX CHAE

00320 FE12 2D EC IMHESX EB:R IMCH

o0=40 FE14 21 20 CMF A #3320

o350 FE1e 2B S22 EmMI -1 MHOT HE=

OO3E0 FEL12 21 39 CMF R #E39

ooz70 FE1AR 2F OA ELE IM1HG

0220 FE1C 21 41 CHMF A 3#E41

00320 FELE 2B 4A EMI C1 HMOT HEX

o0400 FEZ2O 21 46 CMF A Eds

00410 FEZE CE 4% EBGT C1 HOT HE=A

aod4z0 FEZ4 S0 07 ZIUE H %7

00430 FEZE 29 IMIHE RETE:

o450 FEZ2Y 26 Il LORD LR A #+%D01 TUEM FREARDER OM
0040 FEZ9 EFY FOF4 =ZTH A ACIACE

00470 FEZC 26 11 LR R #9221

on420 FEZE 2D FE EZR OuTCH

ooS00 FEZD 2D CE LORDZ EB:iE IMCH

onsio FEZZ2 21 532 CMF R 37X

onSz20 FEZ4 26 FH EHE LORDZ 12T CHAR MOT o=
00530 FEZ& 2D CS BER IMCH FEAD CHAR
00540 FEZS 21 39 CMF R #7193

00550 FEZR 27 25 BER LORDE1

0oSe0 FEZC 21 31 CMP A #71

oo0s70 FEZE 26 FO EME LORDZ cHDl CHAR HOT <13
0nsz20 FE40 FF FF2g CLE CEZM ZERO CHECKZLM
oS30 FE42 2D 28 BER EYTE FERD EYTE
oone0n FE4S 20 02 IUE R #2

0010 FE47 EY FFZ23 TR A EYTECT EYTE COUNT
anez o +« BUILD RADDRE:S

o0sz20 FE4R 2D 21 E:ZR EADDE

0neg0 + ZTORE DHTH

ooesS0 FE4C 2D 2D LOARD11 EER EYTE

noesl FE4E PH FF23 DELC EYTECT

20



MINIBUG REV. 4 PROGRAM LISTING (continued)

00670
00680
00690
aov oo

nonyezo
noyvan
oov40
onvasn
oo0yen
lirarall
onyan
anvy3an

00320
00z30
00340
00350
00260
00a70
00330

0000
00910
0020
aoa=n
00940
009S0
TR
00s7 0
00980
00990
01000
01010
01020
01030

010350
010:0
01070
01030
01030
01100
n1110
n1120
01130
01140

01160
01170

FES1
FES2
FESS
FES&

FESS
FESE
FESD
FESF
FE&1L
FE&:=
FEEE
FE&E
FEER

FE6D
FE&F
FEVe
FE74
FE??
FEVA

FETE
FE?D
FEVE
FEVF
FEZ0
FEE1

FEge

FEZ4
FEE&
FE3V
FESE
FEEE
FEZE

FESF
FE91
FESQ:=
FESS
FES?
FE93
FESR
FESC
FESE

FERO
FERL

=4 00 Q0 b QD 00 00 PO
me g -~dTa T ~J0

B7Y
3D
B7
FE
39

=30
=30
=31
8D
09
A7
A1

20

44
44

05
0o

Fa

FFa2
D3
3F
41
E1
FCF4
132
44
FEDE

il
FF24
07
FF35
FF34

25

=13
oF

FFa2
FF3e

DC
a4
20
E4

0o
0o
EBF
3B

LORDLS

LORD19

LORDEN

-1

BEQ
=TH
IM=A
ERA

INC
BED
LDA
BIR
LDA
=TA
LIA
B3R
JMP

I

T I

LOARD1S ZERO BYTE COUNT
b ZTORE DRTA

LORD11

Ck=EM

LOARD:=

#IF FRINT QUEETION MAREK
OuUTCH

#3EB1 TURN RERDER OFF
RCIACE

HAcs

OuTiCH

COMTEL

¢ BUILD RDDRESS

BRDDE

+ INFUT

EYTE

BER
iTH
B:R
=TH
LI
[

=TI I

[ s R B R I R B A

- i D Y N . ¢

BYTE

XTI I

BYTE READ & FRAMES

“HI

EYTE

ALOwW

“HI C#» ADDREES WE BUILT

CThiD FRAMESD

IMNHEX GET HEX CHRE
IMHEX

+30F MAZK TO 4 EBITE
CEEZM

CEEM

+ CHAMGE MEMORY <M AARAA DD HNMN2

CHANGE

OUTHL

EER
BEER
BiER
BER
LEX
=TRH
CMF
EME
ERA

LER
L3R

21

ERDDR BUILD ADDRESS
ouT= FRINT ZPHCE
OuUT2HE

BEYTE

»

®

LOAD1S  MEMORY DID HOT CHANGE
CONTRL

OUT HEX LEFT BCD DIGIT



MINIBUG REV. 4 PROGRAM LISTING (continued)

01180
01190

niz21o0
01220
01230
01240
01230

01270
n1zsa0
a1z30
01300
01310
nr3z0
01330
a1340

01350

0137
01z
01330
01400
01410
01420

(R Y |
on B mer Y e

01430
0140
01470

01500
015140
n1sz0
01530
01540
01550
015e0

01330
01600
01610
01620
01630

01650
01660

FER2
FER3

FER4
FER&
FERS
FERR
FERC

FERE
FERF
FEES
FEB3
FEE4
FERBE
FEES
FEBH

FEEE
FEED
FEEF
FEC1
FECS3
FEC4

FECS
FEC?Y
FECS

FECE .

FECC
FECF
FED1

FED= ¢

FED4

FED&
FED8

FEDB
FEDE

44
44

24
SE
81
23
2B

oF
30
39
o2
o7

LI Mmool
DV TR I S L R |

oo
El
on
El

Lo 0 DD
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Fa
20
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3
FF FFa0
CE 09

Fe&

FED&

36 Bl
B7 FCF4

8 FFe8
86 0D

LER

L3R
OUTHR  AND
RDD
CMF
BLE
RDD

+« OUTPUT OM

OUTCH PEH

auTtCt LDA
AER
HZR
ECLC
=TH
FLIL
ET=

MMm@pedm I I (i

(2o i o)

OuTeH LDA H
BEZR
LDA A
EZR
IM-
RTE

OuTEHE B
ouT= L
E

el = R
I 0
I

(R N
—Wwwm
[ Y L ]

o o8 4 3
W’ ar ar

3 T

H

CHRR

ACIACE

aouTCe
ACIADA

e 2
OUTHL
s
OUTHR

auTzH
w20
OuUTCH

OuUT HEX RIGHT BCD DIGIT

ZAVE B-REG

AMIT MOT RERDY
OUTPUT CHRARRCTER
REZTORE E-FEG

OUTPUT 2 HEX CHRAR
OUT LEFT HEX CHAR

OuT RIGHT HEX CHAR
OUTFUT 2 HEX CHAR +
ZPRCE

CBER & RTE

+ FRINT COMTEMTE OF =TRACEK

FRINT T=X
=Tw
LA B
BER
DEC E
EME

FRINTZ

+ ENTER FOWER

STRART EQU

+ INZ ACIA
LDA A
ZTH H

CONTRL LDE
LDR H

R ZAVE ETHCE FOINTER

w9

OUTZHE OuT & HEx & EZFRACE
FEINTZ

OH ZEQUENCE

*

#¥B1 ZET EYETEM PRARAMETERS
ACIARCE

#ZTACK ZET STRCK POINTER

#+3D CARRIAGE RETURN

22



MINIBUG REV. 4 PROGRAM LISTING (continued)

01670 FEEO 8D CC B:R QuUTCH
01680 FEE2 26 OR LDA A #%A LINE FEED
01530 FEE4 2D C8 BER OuUTCH
01710 FEES ED FEOD JER INCH READ CHRRACTER
01720 FEE9 16 THRE
01720 FEER 2D DB BEIR auTs FRINT ZFRCE
01740 FEEC C1 4C CMP B #L
01750 FEEE 26 03 EME *+5
1750 FEFO FE FEZ27 AMF LORD
01770 FEF32 C1 4D CMP B #°M
01720 FEFS 27 982 BER CHAMGE
01720 FEF? C1 S0 CMP B #°F
01300 FEF2 27 Do BE®R FRINT ETRCE
01310 FEFE C1 47 CMP B #70
01220 FEFD 26 DC ENE COMTRL
01220 FEFF 2E RTI >0
01250 FFOO Oriz FFFO0
01270 FFOO 0028 EME 40
01220 FF22 0001 ZTARCE EME 1 ETACK POINTER
012320 + REGIETERE FOR 0O
01300 FF29 ool EME 1 COMDITION CODEE
01310 FF2R 0001 FME 1 B ACCUMULATOR
01320 FFE2E 0001 FME 1 A
01320 FF2C 0001 FEME 1 m—HIEH
012340 FF2D 0001 EME 1 A=L0W
01350 FFZE 0001 FEME 1 F-HIGH
013a0 FFEF 0001 EME 1 F—-L0OW
01270 FFZ0 o001 =P EME 1 E-HIGH
n1s20 FF21 oo0l EME 1 =10
012330 + EMD REGIEZTERE FOR 50
nzooo FF3I2 0001 CEEM FME 1 CHECK=ZUM
D010 FF32 0001 EYTECT REME 1 EYTE COUMT
02020 FF24 0001 HHI EME 1 “RER HIBGH
02020 FF3S 0001 AL0W EME 1 AREG LOW
270 EMD
EWMEOL TRELE
ACIACE FCF4 ACIADA FCFS  INMCH FEOD INHEXA FE12 IM1HiE
LORD FE2Y LOARDZ FE30 LOARD11 FE4C LOADIS FESS  LORDLS
LORDZ1 FE&1 (1 FEER EARDDE FEeD EYTE FEFE CHAMGE
OUTHL FERD OUTHR FER4 OUTCH FERE DUTC1 FEARF OUTeH
OuUTE2HE FECS 0OUTE FEC? FRINT FECE FPRINTZ2 FED1 =THRT
CONTRL FEDR ESTRCK FF2g8 :ZP FF20 CESM FF22 BYTECT
HHI FF24 #LOW FF3%9
=TOF

23

FE2&
FESD
FEBF
FEBB
FEDS
FF33
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