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1.0 MC6801 OVERVIEW

Successful design begins with a clearly stated set of
objectives. The principle design objectives driving the
MC6801 development have remained constant
throughout its evolution: to provide the user with the
finest single-chip microcomputer possible today with
sufficient flexibility and power to deal with his problems
extending into the 1980’s. Three clear trends are
emerging with respect to future applications: users will
continue to strive for minimization of part counts, make
increasing use of distributed processing, and automate
processes heretofore unimagined. The MC6801 has
demanded the highest skills andtalents from its designers
in meeting these formidable objectives.

1.1 ARCHITECTURAL INNOVATIONS

The MC6801 represents the state-of-the-art in single-
chip microcomputer development. The MC6801 MPU has
been enhanced from the M6800 with respect to both its
capability and internal architecture. In addition to the
MPU, the MC6801 has incorporated an on-chip oscillator
driver, an on-chip programmable timer, a serial
communications capability, two types of memory and 8
modes of operation. The single most noteworthy
accomplishment of the architecture is probably the
systems integration of these components into a powerful
single-chip microcomputer.

The MC6801 microcomputer may be considered an
entire family of processors all of which have been
integrated into one common design. This approach was
taken at the risk of overwhelming the user withthe myriad
of options available. The advantages to be gained from
the approach are significant:

® asingle microcomputer can be used in an extremely
wide and vastly different variety of applications.

® the user can build upon his experience with the
microcomputer without the fear of early obsolescense,
and

® the user’s investment in learning and support tools
may be amortized over a longer period of time than with a
number of more custom designs, hence italso will free the
user from a heavy burden of inventory.

1.2 SOFTWARE INNOVATIONS

The M6800 programmer will feel very much at ease with
the MC6801 instruction set. All of the familiar instructions
of the M6800 have been implemented and function in
exactly the same manner. In addition to the M6800
instructions, several new and powerful instructions have
been added to ease the problems associated with 16-bit
arithmetic problems. The A and B-accumulators have
been concatenated into a single, double-accumulator (D)
for which a full set of 16-bit arithmetic instructions
(including load, store, add, subtract, and shift) are
included. These new double accumulator instructions
have been implemented with all of the addressing modes
available for single accumulator operations.

Indexing has been greatly enhanced by adding a “Add
B-accumulator to X" instruction along with the capability
to both push and pull the index register. A hardware
multiply instruction has also been added to further aid in
arithmetic problems. Improvements in the internal
architecture also have resulted in faster cycle times for
many instructions.

The MC6801 MPU may be considered an enhanced
M6800 MPU which capitalizes on the user’s investment
with the M6800 Family of Parts. New users will appreciate
the widely acclaimed easy-to-learn instruction set.

1.3 SUMMARY OF FEATURES

Hardware

® M6800 Bus Compatible
® Single 5V Power Supply
® 8-Bit Word Size
® 16-Bit Address Field
® TTL-Compatible Inputs and Outputs
® On-Chip Oscillator/Driver
® On-Chip 16-Bit Dual Function (Input and Output)
Programmable Timer
® On-Chip Serial Input/Output
® On-Chip 128 Byte RAM
® On-Chip 2K Byte ROM
® Vectored Priority Interrupts for Timer and Serial 1/0
® Four Programmable Input/Output Ports
® Eight Hardware Programmable Modes of Operation
® Mask Option for External Clock Input
® Peripheral Controller Mask Option
® EROM version for all Mask Options
® Mask Relocatable ROM Address
® Mask Relocatable RAM Address
® Programmable External Address Space to 64K
® Multiplexed Address/Data Bus
® Valid Address Strobe
® On-Chip Standby RAM for 64 Bytes
® Vectored Restart
® Maskable Vectored Interrupt
® Separate Non-Maskable Interrupt
® Full Duplex Programmable Serial I/0 for Either NRZ
or Bi-phase
® Four Baud Rate Programmable Selection for Serial
1/0
Software
® MC6800 Upward Compatible Architecture
— Two 8-Bit Accumulators
— One 16-Bit Index Register
— One 16-Bit Stack Pointer
® MC6800 Upward Compatible Instruction Set
— All M6800 Instructions Included (Many contain
fewer cycles)
— M6800 Object Code Compatible
— 8 X 8-Bit Unsigned Hardware Multiply
— 16-Bit Arithmetic Capabilities (Load, Store, Add,
Subtract, Shift)
— Additional Index Register Instructions (Push,
Pull, Add B to X)

2.0 LiLbug MONITOR OVERVIEW

The standard MC6801 ROM pattern contains the
LILbug monitor. This ROM monitor is used to evaluate
and debug a program under development. The LiLbug
monitor commands enable the user to:

Load a program

Verify that a program was properly loaded

Dump the program

Punch (record) the program on tape

Examine and change data in a memory location

(including 1/0)

Calculate the offset for relative addressing



® Examine and change data in the user's program
registers
® Insert, display,
program
® Freerun or trace through the user’s program
The 6801 LILbug monitor is designedto enable a user to
modify the system to meet his specific hardware and
software needs. The main areas of flexibility are:
® |/O device independence
® |[nterrupt vector independence
® Command table expandability

and remove breakpoints in the

3.0 COMMANDS

3.1 COMMAND FORMAT
The general command format is:
<Command> <Delimiter> [<Arg> <Delimiter> [<Arg>]]

The command name is followed by a delimiter of space,
comma, or carriage return. If there are no arguments,
carriage return terminates the command; otherwise a
space or a comma separates the command from its
argument. A space or comma separates arguments from
each other. The “.” and “/” are special quick commands
that do not need carriage returns.

3.2 COMMAND DESCRIPTION
LOAD L
L <Offset>

Load a tape file. Figure 3.2 shows the monitor's tape
format. Load with offset is available by specifying the
hexadecimal <offset>. The offset is added to the address
on tape to get the load address. All offsets are positive, but
wrap around memory modulo64k. Forexample, to offseta
load by minus $1000 locations, use $F000 as offset. An
attempt to load into ROM, protected RAM, or non-existent
memory terminates the command after printing ‘?’. A
checksum error also prints ‘?” and terminates. On some
tape readers, several extraneous characters are
transmitted before the tape reader is turned off. These
characters will sometimes print after the prompt on the
console.

Example:
Y201 A00 400 030 =00 490 EBFOS
Z01E- 00 1A0D VRO &S0 EED
L.
feolasen 40 0z 02 30 44 BF 1A TF
201242 0% 02 02 CO0 &0 FODFDFF
Lo1noon
PZolzoRn 40 02 02 20 44 BEF 1A YF
VERIFY V

V <Offset>

Verify or compare the contents of memory to the tape
data. A hexadecimal <offset> can be specified. A
checksum error, a bad compare, or non-existent memory
prints ‘?” and then terminates.

Example:

10006

«

$0D

$0A
=~ $00 =

$53

CcC
- -

CHECKSUM
- 1
. Y

LEADER (NULLS)

CR
LF
NULLS

S = START OF
RECORD

TYPE OF RECORD
(CC =$31 or $39)

BYTE COUNT

ADDRESS

DATA

CHECKSUM

Figure 3.2 — Tape Format



PUNCH P <Adr1>, <Adr2>

Punch or record formatted binary object tape asshowniin
figure 3.2. Start at <Adr1> and punch through <Adr2>.
This routine fails to diagnose an end address smaller than
the beginning address. With low speed the values
punched to tape may also print to console. High speed
may cause some garbage characters to print to the
console during the punch.

Example:

Ro201z 20RE
DI1EE01EE 0300208 044 EF IRTFEEE SEEE4RE 043801 ONUTES 1181 9EEFT
311EEDEHFFRFE:EEFEDHIE?FEﬂ?l005?1EFCFFE?PDFEF?EHF?FEDSl114
Z11ES042 0212120 FEZEZFT FIEF:FE?l”’ H?SIEFEFDE
=11 BEUARAREFFFFY Ik 1 AV 10139
i1EE IR R B SATFFFS1
Z11R2 ISAFFRECSE EE3 0447
Z1TRSZORSS 14T 08E
TROR0O00FC
DISPLAY D <Adri1>, <Adr2>
D <Adri>
D
Display contents of memory in hexadecimal followed by
the literal ASCII characters. Start at <Adr1> and print
thru <Adr2>. Ignore the command if the beginning
address is larger than the end address. The command
prints blocks of 16 bytes — <Adr1> is masked back to
the beginning of a block and <Adr2> is extended to the
end of a block. If only one argument is specified, display a
block of 48 words surrounding address <Adr1>. If no
argument is given display a block of 48 words containing
the last location used in memory examine.
Example:
L UNNCR S Sl (bl )
l"13‘31436?251‘.:"-’-?E:C?DEF
ot 0h 12 &0 40 02 02 I 43 BF 1R TF EE &% EE E4 RE L.
I0S0 04 92 01 N0 0% 5% 11 £1 3E EF FF PF BZ EE FE D6 wHeveweeesos
= nz 2% gn 21 oo 3% 12 FC FF RS BDD FZ FY ER FT FE .. 1.%...
ELE 11 02 12 12 54 22 20 EF &% B2 FT FC EF 2F EF ... 7
2050 1e 20 42 20 10 FF 0OV T1 EF EF RE FF FF 78 2% 25 R e
L2045
o1 T 4 5 £ ¥ 2 = =& B C I E F _
Z0E0 N3 2% 11 G0 9% 12 FC FF B OEDFG FY ERA FY FE .. 1.0W...7=,
04 0% 11 S 18 54 SE& 20 EF &% EBEZ FY FC EF 2F EV ceses TR 2,
S0S0 16 20 20 10 9F 07 1 EF EF ARE FF FF 73 2% 26 L.EB....0

MEMORY M <Adr>(Space)
<Adr>/

Initiate the memory examine/change function. Print the
value at <Adr> and maintain a pointer to that address.

<Adr> is 1 to 4 hex digits not counting leading zeroes,
and it must be followed by a a delimiter of space or slash.
The form <Adr>/ cannot start with characters ‘A’ through
‘F’. If the address would normally start with ‘A’ thru ‘F’,
zero should precede the address. For example: OFFFE/
instead of FFFE/. The user may execute a combination of
the following sub-commands to modify the current
memory location, look at consecutive words of memory,
move the memory pointer, or terminate memory examine.

':|='

t¢+.

e

e :;'. . l:'IS.-f... s s 8 0 ::.:'

Ge »



® <DATA> — Enter one byte of data to replace the value
at the current pointer. There is no size check on the data. If
<DATA> is more than two digits, the right-most byte of
data becomes the new value.

® SPACE — Increment the current pointer and print the
value at the new address on the same line.

® ,— (Comma) Increment the pointer to the next memory
location with no print of address or value. This allows
insertion of datawithout seeing current values in memory.

® LF — (Line feed) Increment the pointer to the next
memory location, print the address and value at that
address on the next line.

® UA — (Up arrow) Decrement the pointer to the previous
memory location. Print the new address and its value on
the next line.

® / — (Slash) Print the current address and the value on
the next line.

® CR — (Carriage return) Terminate the memory examine
command.

Any other input terminates the memory examine

command.
Example:
{M 2000 30 *
12000/30 MEMORY EXAMINE
!FFFE/ * aAddress cannot start with
? * "A" thru "F"
IOFFFE/30 00 * Zero should precede the address
12000/3024 3248 3021 * Change 30 to 24 at address 2000
* Space moves pointer to address 2001
* where 32 is changed to 48
12005/201,2,3,4,5 * At location 2005 start inserting

* values 1, 2, 3, 4, and 5

12005/01 02 03 04 0S5 * Look at values just inserted

12005/01 * Line feed moves pointer to next

2006 02 * memory location

2007 03

12007/03° * Up arrow moves pointer to previous

2006 02~ * memory location

2005 01

12005/01/ * Slash recalls current address

2005 01/ * printing address and value

2005 01

! * Czrriage return terminates Memory
* Examine - prompt indicates ready
* for next command



SLASH /

Recall the iocation last referenced in memory examine
and print that address and the value at that address. No
carriage return or delimiter is necessary.

Example:

1/2005 01 * Slash recalls current address,
* printing address and value

OFFSET O <Adri> <Adr2> (CR)

Calculate the offset (second byte) of a branch instruction
from <Adr1>to <Adr2>. <Adr1> should be the address
of the second byte of a branch instruction. <Adr2>is the
absolute address for the branch. The command prints the
offset if it is within the -127 to +128 byte range, otherwise it
prints ‘2’ and returns to main control loop. If the range is
valid, <Adr1> is printed and the user can modify that
location.
Example:

0 2034 209A

55

S0zd D0ES

10 2034 201e
JO .

033 &S0

0 2024 2000
i

REGISTER R

Display the contents of the program registers and
counter. The registers are printed in the format:
P-XXXX X-XXXX A-XX B-XX C-XX S-XXXX

P-

where:

P = program counter

X = index register

A =accumulator A

B = accumulator B

C = condition code register

S = stack pointer

XX = values in registers

Register P is ready for update. New values may be
inserted or the register change function can be
terminated.

The following inputs are valid:

<DATA> — Insert new value for the current register.
There is no validity check on the length of the data, so the
right-most byte or double byte, whichever is appropriate
for the register becomes the new register value.

SPACE — Print register value unless <DATA>changed
its value. Move the register pointer to the next register,
printing the mnemonic and a dash.

Any other input characters terminate the register
command. The command terminates after examining
and/or updating the stack pointer.

Example:
'R
F=0000 ==0000 A=-00 B=00 =00 =Z-Hp
F=2000 =- 0000 A~123245 B~ 00 - DO Z-A0
H
FP=2000 ==0000 A-S& EBE-00 C-=00 Z-A0

BREAKPOINT B <Adr>
B-<Adr>
B
B-

Enter a breakpoint at address <Adr> and print current

breakpoints. A maximum of four are allowed.

A question mark is printed if 4 breakpoints are already set.

B -<Adr>

Remove the breakpoint at address <Adr> and print the

remaining breakpoints.

B

Display all breakpoints.

B-

Remove all breakpoints and show empty breakpoint table.
Examples:

[aa]

cons
noon
2045
ﬁg45

e

AT

LERNRK]

LERRAN

(X

s sy ey e

I

[ ] |

L
b

+ 1

(0]
[ I PUR A,

L

&
o

A0 B s b= b

oo

o

[ARRRRRY]

RRARINN

AR

S 0435

ooon

[KRRRARN}

L Rl L] AT

Q)
(o]
(2]

<Adr>

(2}

Execute starting from <Adr>. Execution will continue
until a breakpoint (3F) is detected.

G

Execute starting at the current program counter setting.

CALL C <Adr>
C

Call and execute a user routine as a subroutine starting at
address <Adr>. A return address to the monitor is stored
in the users stack. Breakpoints are recognized and trace
can be used after initiating a “C” command. When the user
“RTS” is executed, the monitor gets control, prints
registers and returns to the main calling routine. The user
PC then points into the monitor.

C

Same as C <Adr>except start executing from the current
program counter.

TRACE T <Hex number>

Trace the specified number of instructions where <hex
number> is a maximum of $FFFF. The opcode, program
registers, and counter are printed after each instruction.
The format of the print line is:

OP-<Op> P-XXXX X-XXXX A-XX B-XX C-XX S-XXXX
where: <Op> = opcode of last instruction executed

P = program counter

X = index register

A = accumulator A

B = accumulator B

C = condition code register

S = stack pointer

XX = value in register



Example:

E?E'-‘“E A=1001 A=-00 B=BF C-D0 Z=00N0

CF-01 P-200% #-1001 A=00 E-FF C-D0 Z=00F0
OF-01 P-2004 Y“=1001 A=00 B=FEF C=D0 Z=-00R0
OP=01 P=20035 X“=1001 A=00 BE-FEF C=D0 I=-00R0

NEXT o

The character ‘.’ (period) with no carriage return will trace
the next instruction and print the trace line.
Example:

[ ]
OF =4 P=2008 <=1001 R=01 EBE=EF C=D0 Z-0050
[

ﬁﬁ-?E P=2000 “=1001 R=-01 EB=-BF C=D0 Z-00RD

CONTROL X

Return control to the main command loop. Control ‘X' is
recognized during display and trace print out, and
whenever the monitor is reading console input.

CONTROL W

Halt print and wait until input character signals
continuation of print. This command is recognized during
trace print and during display memory print. Print is
halted until any character is input, then print continues.

HIGHER HI

Set speed to 1200 baud (+1024), set padding and set bits
in on-chip serial I/0 RMCR (rate and mode control
register). When changing speeds, tape readers and
punches should be off-line to prevent accidental read or
write during the transition.

HIGHER YET HY

Set speed to 9600 baud (+-128), set zero padding. This is
for CRT terminals. Tape recorders and punches should be
off-line when changing speeds.

4.0 MONITOR OPTIONS

Since versatility is built into the MC6801, versatility,
expandability, and ease of use were the primary design
criteria of LILbug. LILbug can be used in either the single
chip or expanded modes of the MC6801. It can be
configured to use on-chip 1/0, standard external devices
(e.g., ACIA, VDG, PTM), or user defined external 1/0 (e.g.,
keyboards, displays). All interrupt vectors are accessible
to the user and can be redefined to point to user written
interrupt routines. Furthermore the user can define
additional variable length commands or redefine existing
ones to suit his needs. This flexible design will hopefully
allow LILbug to become a defacto standard for the basic
monitor of all MC6801 based systems.

Often versatility is traded for ease of use. This is nottrue
for LiLbug. The monitor initializes all variables to
convenient defaults so that a user who wishes to become
familiar with the MC6801 and use its on-chip 1/0 need not
even be aware of the more esoteric features of LILbug. All
he needs to do is build the simple circuit explained in
section 5.1, find a RS232 compatible terminal, push reset
and his system is up and running.

4.1 10 INDEPENDENCE
Monitor 1/0 is indirect. All I/O calls are to a device type:
1. single-byte input (console keyboard)
2. single-byte output (console print)
3. high speed print
4. high speed punch/load device
Each device has three routines associated with it:
1. initialization
2. data in/out
3. device termination

Before a device is used by the monitor it will issue acall
to the routine toinitialize that device. Normal datatransfer
is done thru the data in/out routines and devices are
terminated thru the device termination routine. Data
transfers can be of two types: serial or block. In serial
transfers the byte of data is passed to or from the data
in/out routines in the A-register. For the high speed print
and high speed punch/load, the address of a data packet
is passed to the in/out routine. See Appendix B routines
HSDTA and BSDTA for details of the format of the data
packet.

The addresses forthese device routines are orderedina
table. The address of the table is stored in |OPTR’ at RAM
location $OFC. The monitor calls an I/O routine by setting
register B as an index into the 1/0 table, and then calling
routine 10. Routine 10 retrieves the address from the table
and does a subroutine call.

The LiLbug monitor defaults to the on-chip serial input
and output routines for the Silent 700®. The monitor's
high speed routine writes blocks of data to the console
output device. The default high speed punch/load device
routines are for a Silent 700® cassette. The monitor’s
RESTART code initializes ‘IOPTR’ to point to its default
table. Following is the default I/0 table as defined in
LILbug.

Silent 700 is a registered trademark of Texas Instruments.



00171 KEKEIKKMKKKKKKAKK TO TABLE I A MK K K KKK K KKK

00172 ¥ ROUTINE 10 IS CALLED WITH
Qe173 * INDEX INTO IO TABLE CI OR INTQO USER 10 TABLE
00174 X IOFPTR POINTS TO THE 10 TABLE TO BE WUSED
20175 ¥ THE INDEX TABLE DEFINES ORDER OF IO ROUTINES IN 10 TABL
@0176A F8SB F8C8 A CI FDB CION,CIDTA,CIOFF

A F8SD F&831 A

A F8SF F8D1 A
®0177A F361 Fépz A FDB COON,CODTA,COOFF

A F863 F8mA8 A

A F&ES F&D1 @&
ee178a F887 F&D1 & FDB HSOM,HSDTA,HSOFF

A F869 FDEC A

A F&EB F8D1 A
001794 F86D FEAF A FDE B3ON,E3DTA,BS0FF

A F86F FEC3 A

A F&a71 FEEQA A
00181 ¥ THE FOLLOWING ARE INDICES INTO I0Q TABLE
00182 2002 A ClI.ON EQU 2 INIT INFUT DEVICE
00183 @922 A CIl.DTA EGU 2 INPUT A CHAR W/NO WAIT
00184 2224 A CI.OFF EQU 4 DISABLE IMPUT DEVICE
20185 eeee @ CO.ON EQU € INIT QUTPUT DEVICE
00186 Q0028 A CO.DTA EQU 8 OUTFUT A CHAR W/PADDING
20187 @2eA A CO.OFF EQU $A DISABLE QUTPUT DEVICE
60188 202C A HS.ON EQU $C INIT HIGH SFEED OUTFUT DEVICE
00189 QOQE & HS.DTA EQU $E OUTPUT BLOCK OF DATA
2013 2212 & HS.OFF EQU *10 DISABLE HIGH SPEED DEVICE
20191 ee1z A BS.ON EQU $12 INIT PUNCH/LOAD
90182 @214 A BS.DTA EQU #14 HRITE DATA BLK TO FNCH/LOAD
20133 2016 A BS.OFF EQU $1€ DISAELE PUNCH/LOAD
20194 *

The user can redefine the 1/0 by writing his own
routines and putting the addresses of the routines in his
table. The routine addresses should be in the same order
as shown in the previous table. The user may wish to
redefine only part of the 1/O routines. In this case, he
should fill in the table with the monitor's addresses for
those routines he does not change. He must then initialize
‘|OPTR’ with the address of his table.

The program — USERIO (Appendix C) —is an example
of redefining the I/O to use an AClA instead of the on-chip

i . e 2 Timer Overflow
serial 1/0. USERIO defines the initialization and 4 Timer Output
character input/output routines using an ACIA. The other 6 Timer Input
1/0 routines used are from the monitor. 8 IRQ1
4.2 INTERRUPT VECTORS é EV"\//ll'

The 6801 modes define internal or external vectors. If
the vectors are internal, they are in the LILbug ROM. The
monitor is designed to allow any of the ROM vectors
except RESTART to be user defined. The interrupt

address is retrieved indirectly from a table whose address
is in ‘VECPTR’ at RAM location $OFE. The table must
contain addresses or dummy addresses for seven
interrupts. The monitor’s restart code initializes ‘VECPTR’
but the user may define his own vector table in ROM or
RAM by changing ‘VECPTR'.

Word Vector Table
$0 Serial

Following is a listing of the vector table defined in
LILbug.

1621 FEEEEKXERKKKXEXNXEE VECTORS EKEXEEKKMEEEKXEKRK
etezz # VECTOR INDEFEMDENCE

1EES * ALSO SAYE ON RaM USKGE
@1624 ¥ VECFTR - RaM FNTR TG WECTOR TABLE
BLi&EE # VECTOR TABLE - ADR COF I[NTERRUFT VWECTORS
R1EZE ¥ MAY BE REDEFINED EBY USER TAELE IN SAME FORM
@16827& FFC8 FCEY1 & SERIAL FDE DUMMY NOT USED EY MONITOR
21e28A FFCA FCE1{ & TIMOWF FDE DUMMY
e1823n FFCC FCE1 A TIMOUT FDEB puMmMy
16304 FFCE FCE1 & TIMIN FDE DUMMY
21631~ FFD@ FCEY & IRG1 FDE DUMMY
Qi6ZzZn FFLZ FazZie & SHI FRDE IN,SHT
©1E33A FFD4 Fae3 @& NMI FDE IN.NMI

R1634 % DUMMY IS5 AN RTI



The monitor defines SWI and NMI. All other interrupts
defaultto an ‘RTI’ instruction. The LILbug SWI is used for
the monitor breakpoint command. The NMI is used by
trace and breakpoint. The NMI vector controls the type of
hardware tracing, either on-chip timer, or PTM
(Programmable Timer Module). '

The internal vector default uses the on-chip timer entry.
Address $F803 is the NMI vector for trace using the on-
chip timer, and address $F800 is for the PTM trace
processing. This vector should not be changed after
monitor initialization. The initialization defines the timer
according to the address in the NMI vector. The chip must
be in an expanded mode to use a PTM. SWI and NMI can
be defined for other uses, if breakpoint and trace are not
used.

4.3 USER-DEFINED COMMANDS

The LILbug monitor has a command table consisting of
entries in the form:

wWord [ S———_

# bytes in entry
0 including this byte

1 | ASCIlI Command Name
(variable n bytes)

)
«

n+1
n+2

Routine address

~——_

The monitor reads a command and does asearch of the
command table to find a match with the ASCII command
name. If a match is found, a subroutine call is made to the
routine address following the command name. If no
match is found, a question mark is printed. The user can
define new commands and have his command table
searched prior to the monitor comand table. The address
of the command table is stored in ‘FCTPTR’ at RAM
location $OFA. Command names are of variable length.
Decimal numbers are not allowed in command names.
The characters ‘/’ and ‘.’ are special quick commands that
cannot be redefined. A terminating word marks the end of
the table. A negative one indicates the monitor table is
also to be searched. A negative two means the monitor
commands are not being used. Since the user table is al-
ways searched first, the user can redefine existing
commands. Program USERIO (Appendix C) is an ex-
ample of redefining LILbug commands. USERIO defines
ACIA 1/0 and redefines the commands, HI and HY, to
change output padding for ACIA baud rate change.

Figure 4.3 is the command table as defined by LILbug.




o0410
o011t
ee112
00113
o114
@115
20116
20117
22118
20119
00120
eo121
Qo122
@123
60124
ee125
Qo126
00127
20128
20128
001304
22131A
201324
©0133A
221344
021354
22136A
221374
201384
20139A
2e140a
00141A
201424
201434
001444
0@14SA
©0146A
02147A
00148a
©2143A
©0150A
001514
00152A
001534
201544
v2155A
ee156n
001574
00158A
A
201534
20i80A
ee161A
A
60162A
02163A
621644
@0165A
zR168A
0021674
?22168A
201694

F824
F&2s
F&ze
F82s
F829
F&2a
F&2c
F8zD
F8ZE
F830
F&831
F832
Fa834
F835
F836
F838
F&839
F83a
F83C
F83D
F83E
F840
F841
F8a2
F844
F845
F846
F8a8
F84s
F84n
F84B
F84D
F84E
F84F
F&850
F&52
F853
F854
F8E6
F857
F858
Fasa

F824
04
42
FBOS8
24
43
FCoF
24
44
FD86
24

FC11
o4
4C
FESA
24
4D
FASB
04
4F
FAB4
04
=14
FE72
04
52
FB1E
@S
48
49
F8ES
@5
48
S9
F8F1
o4
S4
FC46
24
S6
FEAB
FE

rp»>»»rPPPPDPDPPDPDPDDPPDPDPDEDDIDDDDDPDDPDPDEDDPDEPDDDDDD DD

WEMKKKENKEX COMMAND TABLE MMKKMKKKNKKNKK
¥ THERE MAY BE AN EXTERNAL TABLE OF THE SAME
* FORMAT, ’'FCTPTR’ POINTS TO THE TABLE TO

* BE SEARCHED FIRST. THE USER CAN DEFIRE
* HIS OWN TABLE AND SET FCTPTR.
*
¥ EACH ENTRY IN THE TABLE IS AS FOLLOWS:
* FCB XXK AXX=TOTAL SI1ZE OF ENTRY
* FCC /STRING/ STRING IS THE INPUT STRING
¥ FDRB ADDR ADDR IS THE ROUTINE ADDRESS
*
¥ THE LAST ENTRY 1S:
* -1=END EXTERNAL TABLE,SEARCH INTERNAL TABLE
* -2=END OF TABLE(S)
*
% NOTE: AN EXTERNAL FUNCTION TABLE TERMINATED BY
»* -1, THE INTERNAL TABLE WILL ALSO BE SEARCHED.
% IF TERMINATED BY -2, INTERNAL TABLE NOT CHECKED.
X
FCTABL EQU *

FCB 4 ¥

FCC /B/ *

FDE BRKPNT

FCB 4 *

FCC /C/

FDB caLlL

FCB 4

FCC /D/

FDB DISPLY

FCB 4 *

FCC /G/

FDB GOXQT

FCB 4 ¥

FCC /L7

FDB LOAD

FCB 4 %

FCC /M7 ¥

FDB MEMORY

FCEB 4 *

FCC /07

FDB OFFSET

FCEB 4 *

FCC /P/

FDB PUNCH

FCB 4 ¥

FCC /R/

FDB REGSTR

FCB )

FCC /HI/

FDB S120

FCB )

FCC /HY/

FDB HY

FCB 4 *

FCC T/

FDB TRACE

FCB 4 *

FCC /N7

FDB VERF

FCE -2 *END OF TABLE

Figure 4.3



4.4 HARDWARE TRACE

Hardware trace permits a user's program to be
executed one instruction at a time. Trace and breakpoint
functions need this ability. The trace will operate on
programs in either RAM or ROM. The circuitry as
diagramed below consists of NMI tied to the output of the
on-chip timer or to the inverted output of a PTM
(Programmable Timer Module). Figure 4.4 shows the
output waveform and timing for the on-chip timer and the
PTM.

+ 5V

MC6801

Z

T

Hardware Trace Using the MC6801 Timer

NMi 74LS04 Output 1
MC6801 @ ﬁQ E MC6840

Hardware Trace Using the PTM

Using the on-chip timer, Port 2 is set for output and the
output level bit in the TCSR (Timer Control/Status
Register) is set low. The on-chip clockis read. Thattimeis
adjusted and stored in the OCREG (Output Compare
Register) such that the compare occurs after the first
cycle of the next user instruction. After storing the
OCREG, the monitor does an ‘RTl'. When the compare to
the OCREG occurs, the output wave goes low
(corresponding to low setting of level bit in TCSR). The
low transition causes an NMI. NMI vectors back to the
monitor. The output waveform is brought high by setting
the level bit in TCSR and by setting OCREG for another
compare.
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If a PTM is selected for trace instead of the on-chip
timer, timer 1 is used. NMl is tied to the inverted output. To
execute one user instruction, latches are set such that the
output level changes after the first cycle of the user
instruction. The PTM output level returns to its initial level
after one cycle.

4.5 INITIALIZATION

An MC6801 mode that best allocates resources for the
user's software must be selected. The MC6801 has eight
hardware selectable modes controlling on-chip use of
ROM, RAM, interrupt vectors, and 1/O ports. Figures 4.5.1
and 4.5.2 are the mode select chart and mode overview.

Modes 2, 3, and 4 cannot use the monitor since the
internal ROM is not used. Mode O is a test mode designed
to check on-chip memory. Mode 7 is minimal having only
the on-chip ROM (monitor) and 128 bytes of on-chip
RAM. The monitor uses about half of the on-chip RAM.
The monitor stack is at address $OCF, and RAM variables
are from $ODO to $OFF. The user has the low addresses
in RAM. Modes 1, 5, and 6 allow development of large
programs since they can have expanded memory. In
modes 5 and 6, the user must program port 4 as output to
have external memory. Modes 5 and 6 have internal
vectors while mode 1 has external vectors. Mode 1 is most
easily used with programs that use PTM trace, or
programs that redefine 1/O devices. For these programs,
external devices (and addresses) are necessary. Also,
external vectors allow the user to jump to his own
initialization routine at RESET.

If the 6801 is in a mode that has internal vectors and
LiLbug enabled, the RESET vector initializes the
monitor's on-chip serial 1/0 and on-chip timer for
hardware trace and breakpoint. The vector table,
command table, and 1/0 tables are initialized. Calls are
made to turn on console reader and printer and 1/O
devices are initialized. '

If the user selects a monitor option, such as adding
user-defined commands to the command table, a mode
with external vectors is usually more convenient. The
RESET vector would then jump directly to a user
initialization routine. The user needs to set the command
table pointer, and then jump intothe monitor RESET code
such that the table pointer is not redefined to the monitor
default. This may cause omitting other initialization which
the user routine needs to do prior to entering the monitor.
An example is USRCMD in Appendix C. The routine
defines a conversion command. The program sets the
pointer to the user-command table, and also the pointer to
the monitor I/O table. USRCMD then jumps to the monitor
code following the monitor setting of the command table
pointer

When the user selects mode 1, which allows external
vectors with the internal ROM, the MC6801 will input data
from the external data bus for the addresses $FFFO
through $FFFF. This function allows the user to define
‘his own vector table in the MC6801 memory map. A full
‘decode of the external memory is not required, due to the
architecture of the MC6801, which selects either the
internal data bus or external data bus to read the data for
these sixteen memory locations.
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Cycle Cycle | Cycle | Cycle | Cycle | Cycle Cycle | Cycle | Cycle | Cycle | Cycie | Cycle
o1 #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12
X X XX X XXX X X X XX ) GED G, (
Address
Bus RTI Opcode SP SP+1 SP+2 SP+3 SP+4 SP+5 SP+6 SP+7 User
Fetch CcC B A XHI XLO PCHI PCLO INSTR
PTM Output )}
(Inverted) RTI - = o8 Interrupt
Process
- (L+1)e(M+1) —
L=1,M=5 User Instr
Output Compare NMI Output Compare
MC6801 Timer —
Output Set RTI N
OCREG User e Interrupt
$0B Instr Process

(Reset Holds Timer Output Level High)

Hardware Trace
NMiI Tied To PTM or On-Chip
Timer Output
Figure 4.4




|" ] INTERRUPT BUS OPERATING
MODE PC2 PC1 PCO ROM RAM VECTORS MODE MODE
7 H H H | | | | Single Chip
6 H H L | | | ! MUX (6) | Multiplexed/Partial Decode
5 H L H | | | NMUX (6) |Non-Multiplexed Partial Decode
4 H L L 2 | 10 | I Single Chip Test
3 L H H E E E MUX Multiplexed/No RAM or ROM
2 L H L 1 E MUX Multiplexed/RAM
1 L L H | [ E MUX Multiplexed/RAM & ROM
0 L L L | | 1(3) MUX Multiplexed Test
LEGEND:
| — Internal MUX — Multiplexed L — Logic “0”
E — External NMUX — Non-Multiplexed H — Logic “1”
NOTES:

(1) Internal RAM is addressed at $XX80

(2) Internal ROM is disabled

(3) RESET vector is external for 2 cycles after RESET goes
high

(4) Addresses associated with Ports 3 and 4 are
considered external in Modes 3 and 4

(5) Addresses associated with Port 3 are considered
external in Modes 5 and 6

(6) Port 4 default is user data input; address output is
optional by writing to Port 4 Data Direction Register

MC6801 Mode Selects
Figure 4.5.1

OVERVIEW OF MC6801 OPERATING MODES

COMMON TO ALL MODES:

® Reserved Register Area

@ |/O Port 1 Operation

® |/O Port 2 Operation

® Timer Operation

® Serial I/0 Operation
SINGLE CHIP-MODE 7

® 128 bytes ofon-chip RAM; 2048 bytes of on-chip ROM

® Port 3 is parallel I/0 handshaking port

® Port 4 is parallel I/0 port
EXPANDED MEMORY SPACE/NON-MULTIPLEXED
BUS-MODE 5

®128 bytes of on-chip RAM; 2048 bytes of on-chip
ROM

e®Port 3 is 8-bit data bus

®Port 4 is optional 8-bit address bus

@256 bytes of external memory space

——

e External memory space select output (I0S)
EXPANDED MEMORY SPACE/MULTIPLIED BUS-
MODES 1,2, 3,6

o Port 3 is multiplexed address/data bus

®Port 4 is address bus

e4 memory space options

(1) No internal RAM or ROM (Mode 3)
(2) Internal RAM (Mode 2)
(3) Internal RAM and ROM (Mode 1)
(4) Internal RAM, ROM with partial address bus
(Mode 6)
TEST-MODES 0 and 4

® Expanded Test-Mode 0
May be used to test internal RAM and ROM

e Single Chip and Non-Multiplexed Test-Mode 4
(1) May be changed to Mode 5 without RESET
(2) May be used to test Ports 3 and 4 as 1/0 ports

Figure 4.5.2
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4.6 JUMP TABLE

LiILbug subroutines and entries frequenty used are in a
jump table at the beginning of LiLbug. These entries
should be used whenever possible to insure compatibility
with future versions of the monitor. Following is the jump
table as defined in LILbug:

2eQR94An F&0o@

¢ce1l4

o236

220374
@0033A
2e233A
0e120n
Q21014
221224
001034
221244
22105h
Q21028A
21074
2R1084

Faoee 7E
F803 7E
F8Re 7E
Fa23 7E
F$aC 7E
F32F 7E
Fatz 7
F315 7E
Fa818 7E
F&1R 7E
FS1E 7E
F821 7E

QRG tF8ve

¥ JUMP TABLE To SUBRQUTINES

FC7E A EX.NMI JMF MarMI NMI VECTOR FOR FTHM

FC79 A IM.NMI JUMP C L NMI NMI VYECTOR FOR ON-CHIP TIMER
F&873 A INCHNP JUMP INCH1 INPUT 1 CHAR W/ NO PARITY
F88a & OUTCH JumnP QUTCHY QUTFUT 1 CHAR KW/PADDING
FB27 @ JMP FDATA1 FRINT DATA STRING

FB2E @ JMP PLATA PR CRALF, DAT4 STRING
FADR & JME QUTZHE FR 2 HEX + SP (X

Fri& @ IMP DUTAHS PR 4 HEX 4+ 3P (X)

FE1Z 4 JMP FCRLF PRINT CR/LF

FADD A JHF SFACE FRINT A& 3IFPACE

FAFE & STRT SMP START RESTART ADDRESSE

FDSF & IMN.SWI JMF MLSK] SH ECTOR

Following is a description of the jump table entries and
their associated subroutines.

Entry
M.NMI

C.NMI

INCH1

CIDTA

OUTCH1
CODTA

PDATA1
PDATA
OUT2HS
OUT2H
OUTHL

OUTHR
OUT4HS

Address
$F800

$F803

$F806

$F809

$F80C

$F80OF

$F812

$F815

Description

NMI entry for hardware trace using a PTM. The LILbug monitor initializes the PTM if the NMI
vector is this address.

NMI entry for hardware trace using on-chip timer. The LILbug monitor initializes the on-chip
timer if the NMI vector is this address. This is the default NMI vector.
Call I/0 routine CIDTAto inputone character into register A. Carry bit is clear until data read,
then it is set. INCH1 waits for input, clears parity, and ignores rubouts. OUTCH1 is called to
echo input if OUTSW is clear.

1/0 routine that reads one character of data into register A using on-chip serial I/0. Thisis a
read with no waiting for data. Return with carry bit set if data is read, otherwise carry bit is
clear.

Call 1/0 routine to output one character from register A. Saves register B.
Default LILbug 1/0 routine called by OUTCH1. Call OUTC to use on-chip serial interface to
output one character. Write nulls (padding) after output character. OUTSW and CHRNL
control padding. OUTSW is the tape flag; set to 0 if not tape, set to number of nulls to follow
character if tape. The upper six bit value of CHRNL is the padding for a carriage return. The
low two bit value is the nadding for other characters. ‘
Print data string pointed to by register X. Last character of data string should be $04.
Registers A and X are modified. Call OUTCH1 to print one character at a time.

Call PCRLF to print carriage return and line feed. Then call PDATA1 to print data string
pointed to by register X. Registers A and X are modified.

Output two hexadecimal characters pointed to by register X. Then output a space. Modifies
register A. Calls OUT2H and SPACE. ,
Print two hexadecimal characters pointed to by register X. Calls OUTHL and OUTHR to
convert and print a byte.

Convert left four bits of a byte to display code and output. Calls OUTCH1 to print.
Convert right four bits of a byte to display code and output. Calis OUTCH?1 to print.

Call OUT2H and OUT2HS to print four hexadecimal characters pointed to by register X.
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PCRLF $F818 Call OUTCH1 to output a line feed and then a carriage return.
SPACE $F81B  Call OUTCH?1 to output a space.

START $F81E  Reset entry point. This is the default RESTART vector.

M.SWI $F821

5.0 HARDWARE REQUIREMENTS

5.1 MINIMUM SYSTEM

The minimum system for the MC6801 requires only a
clock generator, serial communication interface, and
reset logic. This minimum system is shown in Figure 5.1.
CLOCK= The two connections XTAL1 and XTAL2 can

either be used for a parallel resonant crystal or
an external clock source as shown in Figures
5.2 and 5.3.

The frequency of the crystal or clock source should be
either 4.9152 MHz or 2.4576 MHz to give a standard baud
rate for the serial communication interface. The following
table shows the baud rates available with these crystals.

XTAL 4.9152 MHz 2.4576 MHz
P2 1.2288 MHz .6144 MHz
HY 9,600 Baud 4,800 Baud
Hi 1,200 Baud 600 Baud

Reset 300 Baud 150 Baud

+5V

é 4.7K
P22
10
P21
9
P20
[B—
NMI
4 |___.__
P24
12}
12]"

RS 232
%213 Interface
iy
+5V
47K

RESET L
6

:E 30uF i
XTAL1 = 20pF
2

I 4.9152 MHz
- or

XTAL2 I 2.4576 MHz
3

20pF =

Minimum System Requirements
Figure 5.1
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Default SWI vector in LILbug monitor. This routine processes breakpoints.

1

20pF =

Ly

Connections For A Parallel Resonant Crystal
Figure 5.2

XTAL2
3 |4__—— (4xfo)

XTAL1

Connections For An External Clock
Figure 5.3

Serial Communication Interface

The MC1488 and MC1489A devices provide the system
with a RS-232C interface capability. The circuit in Figure
5.4 interfaces the serial input/output of the MC6801
directly to an RS-232C terminal without any additional
hardware.

Reset

The Reset Funtion should be performed when power is
first applied and if the LILbug Firmware loses program
control. The Reset Function is also used to select the
mode of operation of the MC6801. The circuit shown in
Figure 5.5 is a simple reset function. The diodes are used
to select the different modes of operation during reset.



12v. -12v

RS-232
1
P24 MC1488
12 2 3 3 |Transmit Data
L
14
M6801 P23 4 MC1488
E——-‘ 5 D:)G—‘— 6 |Data Set Read
5 | Clear To Send
Serial Communication Interface )
Figure 5.4 ‘ 8 |Carrier Detect
MC1489 2
3 1 20 | Data Terminal
Ready
MC1489
2 | Receive Data
27K
-1 1 | Protective
v Ground
7 | Signal Ground
+5V +5V + 5V +5V
4.7K 4.7K 4.7K 4.7K
p22
0]
P21
B
—
P20
3———0 Simple Reset Logic
Figure 5.5

IN914

XD
m
[72)
m
-

[=]
é
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5.2 EXPANDED SYSTEMS

When one of the expanded modes of operation is
selected, 1/0 Port 3 and 1/0 Port 4 can not be used as I/0
lines. A Block Diagram of a Expanded Multiplexed System
is shown in Figure 5.6. Port 3 becomes the multiplexed
bus for data and address and Port 4 becomes the address
bus. Figures 5.7, 5.8, 5.9and 5.10 show the logic required
to replace the 1/0O Ports when the MC6801 is operated in
one of these expanded modes.

Port 3 > }Data Bus (A0/D0-A7/D7)
Mode MC6801 Latch j—————
Control
Address Bus (A0-A15)
AS |
Reset ‘ Port 4 .
Control

Block Diagram Of A Expanded Multiplexed System
Figure 5.6
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($0006) » p2 ¢ R’W ——=—{CLK

($0004) s p2+ R/W - CLK

DATA BUS
(DO - D7)

74LS273

8Q

7415126
IS

7Q

6Q

NS
D

5Q

4Q N

3Q 1\1

2Q N

1Q

D
CLR

DBO 1D 1

2Q
3Q

4Q

5Q
6Q

7Q

8Q

D
CLR

74L.S273

($0004 + $0006) * 2 » R/W 1_

74LS373

MODE 7

MODE 7 1/0 PORT 3
FIGURE 5.7
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MODE 7 74LS273

MODE 6 74LS373 *ov
__MODES5 74LS373 b 2 ¢ J 3.3K
MODE 7 ($0007) « ¢2 « R/W t b <Ej b $ %
mgggg A1$ — ICLKorE 74LS126
8D 8Q
7D 7Q NS
6D 6Q >Y
MODE 7 DATA BUS (DB0-DB7) 5D 5Q N
MODE 6 ADDRESS (A08-A15) pre Q ~ PORT 4
MODE 5 ADDRESS (A00-A07) o 3q NS
20 2Q >T1
1D 1Q|
CLR orOC
MODE7 “1"
MODE6 GND
MODE 5 GND

74L8273

($0005) * 2 +R/W)

DATABUS ____
(DBO - DB7)

DATA DIRECTION REGISTER

($0007) + p2+ R/W

[E
1Q 1D
12Q 2D,
3Q 3D
4Q 4D
5Q 5D
6Q 6D
7Q 7D
8Q 8D

7418373 DATA INPUT REGISTER

MODES 5, 6, AND 7 PORT 4
FIGURE 5.8
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745243

DB7 ‘
( &4A 48 TN
6
/QE—‘:)A j 3B
D85 12A 2B e
DB4
| ———1A 18—
GAB1= =}-GBA
R/W » 92
DATA BUS (D0 -D7) ——
R/W » ¢2
m—
GAB GBA
NDB3_l4a Bl A
NBB2___I3a 3B feeeeeeee”’]
DB1 2A P
\_DBO A 8 p
A5 7405243
7405260
MODE 5
ADDRESS BUS 741510

MODE 5 1/0 PORT 3
FIGURE 5.9

PORT 3



($0006) « R/W

($0006)-R/W

74LS08

74LS08

741832

-

oy
D PRE Q D PRE
CLK CLK qQp—————— 033
CLR CLR
"1 J74Ls74[ g0 | 741874
74L.S03
i_\k IRQ1

74LS175
($000F) » p2°R7/W CLK
3Q
DB6 3D o)
DATA BUS ((DB4 2D 2Q
(DO-D7) \\DB3 1D ?5
CL
RESET
($0006) R/W
($0006)
.‘1.1 "1"&
wqn PRE PRE
74504
iS3 —-I >o CLK —{CLK Q@
CLR CLR
?74LS74 d74L574
($000F) « 2 « R/W 74LS08

g
Ty
PRE PRE
wqn o 5
L-cn.K ol | Hek @
1 cr CLR
741874 | “1" [74LS74
92 —g{>o-
741504

($000F) o ¢2 « R/W ———l

DB7

DB6

DATA BUS DB4
(DO-D7) DB3

1y 1G 1A
2y 2A
3y 3A
4y 4A

7418367

1/0 PORT 3 CONTROL/STATUS REGISTER

FIGURE 5.10
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L [<offset>]
V [<offset>]

D [<adri1> [,<adr2>]]

P <adr1>, <adr2>
M <adr>

<adr>/

/

0 <adri1> <adr2>
B

B <adr>
B=<adr>

B=

G [<adr>]

R

T [<hex value>]
C [<adr>]

Hi
HY

APPENDIX A
MC6801 MONITOR COMMAND SUMMARY

Load a program from tape. Add <offset>, if specified, to load address on tape.
Verify that a program was properly loaded. Add <offset>, if specified, to load address on tape.
Display memory from <adri1> to <adr2>.
Punch or record contents of memory from <adri1> to <adr2>.
Set pointer to <adr> and print value at that memory location.
Next input: _
<data> Change one byte in memory to <data>
(LF) Increment pointer and print address and value of new pointer.
(UA) Up arrow, decrement pointer, print address and value of pointer.

() Space, increment pointer and print new value on same line.
, Comma, increment pointer with no print of address or value.
/ Slash, print address and value of current pointer.

(CR) End memory examine command.

Same as M <adr>; <adr> must start with 0-9, zero may precede hex address.
Print address and value of location last referenced by memory examine.
Calculate relative offset from <adri1> to <adr2> for branch instructions.
Display. all breakpoint addresses.
Set a breakpoint at address <adr> and display breakpoints.
Remove the breakpoint at address <adr> and display breakpoints.
Remove all breakpoints and display breakpoints.
<Adr>, if specified, becomes the new program counter. Execute from program counter.
Display/modify user's MPU registers.
Next input:
<data> Change value of register to <data>
() Space, display register value and move pointer to next register.
(CR)  Terminate register change command.
Period. Trace one instruction. (No carriage return after period).
Trace <hex value> number of commands.
<Adr>, if specified, becomes the new program counter. Execute code as subroutine starting
at address in program counter. User “RTS” returns to monitor.
Set speed for on-chip 1/0 to 1200 baud (+1024).
Set speed for on-chip 1/0 to 9600 baud (+128).
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1)
2)
3)
4)
5)
6)
7
8)
9)
10)
11)
12)
13)

APPENDIX B
FLOWCHARTS

MAIN — command loop

DISPLAY — print block of memory command, call HSDTA
HSDTA — print block of data

VERIFY/LOAD/PUNCH — initialization for BSDTA call
BSDTA — bulk store date used by tape commands
MEMORY — examine/change memory command
PRINT/MODIFY registers — R command

OFFSET

BREAKPOINT

GO/CALL/TRACE — execution commands

CRTS — return to monitor after CALL

NMI entry — breakpoint or trace

SWI — breakpoint process
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MAIN COMMAND LOOP

SET STACK
POINTER

1

PRINT
PROMPT

Hi

READ A
CHARACTER

TRACE

MEMORY
EXAMINE

MEMORY
EXAMINE

YES

SAVE LAST
> CHARACTER

1

TERMINATOR

GET COMMAND
PSH CHARACTER TABLE ADDRESS

IN FCTPTR.
COMPARE INPUT
TO TABLE

NO

GET ADDRESS
FROM TABLE
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SAVE MEMORY
EXAMINE POINTER

YES

NO

READ AN
ADDRESS

YES

DISPLAY MEMORY

D (CR)

D <adr1> (CR)
D <adr1> <adr2> (CR)

CONTROL o
X
NO
.
MEM/EX LOC=
<adr1>
NO READ AN
ADDRESS
YES
YES
DEFINE <adr1> CONTROL .
USE MEM/EX X
POINTER
DEFINE <adr2>
NO
HEX -
MASK OUT LOW
4 BITS IN <adr1>

<adr1>
LE
<adr2>

CALL IO
TURN ON POINTER
PRINT BLOCK OF
DATA
TURN OFF PRINTER

24

RESET MEMORY/
EXAMINE POINTER
SET ERROR CC




HSDTA (PRINT BLOCK OF DATA)
HSDTA is called indirectly through the routine 1/0 and is the default high speed print routine. The index pointer

(register B) for HSDTA is $0E. The I/0 Packet contains the start address and the end address. Register X points to the
1/0 Packet that is transferred to all high speed print routines. The 1/0 Routine “pushes” register X before calling

HSDTA, therefore the address of the I/O Packet follows the return address on the stack.
The routine displays a block of memory to the console device by repetitively calling the character output routine.

WORD

-0

b <adr1> =

GET ADDRESS
OF 10 PACKET
FROM STACK

2 e <adr2> -

10 PACKET

PNTR < <adr1>
TEMPA < <adr2>

-\\—N___

RETURN

POINTER >

PRINT HEADING [
‘01...EF’
[~ ADDRESS ™

- REG|XSTER_

STACK

PRINT ADDRESS
PRINT 16 BYTES |
PRINT ASC11

PNTR <PNTR + 16
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BSDTA (BULK STORE DATA)

BSDTA is a subroutine that reads and writes tape. The monitor's default Load, Punch, and Verify commands use
BSDTA. BSDTA is called indirectly by setting the index pointer (register B) to $14 and register X to pointto the I/0 packet;
then call routine 10. Unless the high speed punch/load device has been redefined, the index points to the BSDTA address
in the 1/0 table (defined in the 1/0 Independence section). The I/O packet passed to all high speed punch/load routines
consists of a function code indicating load, punch, or verify. The punch I/O packet has a begin address and an end
address. The load and verify routines have a two-byte offset in the 1/0 packet. The 10 routine pushes register X before
calling BSDTA; therefore the address of the 1/0 packet precedes the return address on the stack. This routine calls CIDTA
and CODTA to do character input and output.

Function Code Word Word
Verify = —1 0 Code 0 Code = 0
Punch =
Load = 1 1 L not A 1 | begin i
2 used 2 address
3 L 2-byte d 3 L end 4
4 offset 4 address
Load/Verify Punch 1/0
1/0 Packet Packet

Stack Pointer
SP
SP+1]  Hi-byte ] Return address
SP+2 Lo into monitor
Hi-byte Address of
SP+3 | -
SP+4 Lo 1/0 Packet
Stack

26



BSDTA
PUNCH

GET BEGIN AND
END ADDRESS
FROM 10 PACKET

WRITE LEADER
(25 NULLS)

1

DIF < END
ADDRESS — BEGIN

YES

NO

FRAME CNT <23

1

ADD 4 TO

FRAME CNT d

1

WRITE S1
ON TAPE
CLEAR CHECKSUM

WRITE # BYTES
WRITE ADDRESS

1

WRITE DATA BYTE
DCR BYTE CNT

NO

YES

WRITE CHECKSUM

NO

END

ADDRESS

WRITE S9 RECORD
CLEAR CONDITION
CODE FOR RETURN

27
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BSDTA

LOAD/VERIFY
TAPE FORMAT
GET OFFSET
FROM IO
PACKET
l NULLS
READ
CHARACTER =
$D CR
$A LF
[¢) NULL
'53 S (START)
31 1
READ , bb #BYTES
CHARACTER bb

XX
XX
YES XX ADDRESS

XX

NO nn DATA
nn BYTE 1

NO
1

nn
nn BYTE 2

CLEAR CHECKSUM
READ BYTE COUNT

1 nn LAST DATA
nn BYTE
DECR BYTE
COUNT BY 2
cc
1 e CHECKSUM

READ BYTE DATA
ADD OFFSET

DECR BYTE COUNT W—/
BYTE COUNT
=0
NO » ~

CHECKSUM
COMPARE

STORE DATA

ERROR
RETURN

COMPARE
YES

INCR ADDRESS

28



VERIFY LOAD PUNCH

SET FUNCTION
CODE = -1 1IN
10 PACKET

SET FUNCTION
CODE =1 IN
10 PACKET

SET FUNCTION
CODE =0 IN
10 PACKET

READ adr1, adr2
STORE IN 10 PKT

|

READ OFFSET
STORE IN 10 PKT

29

PRINT CR/LF
SET TAPE/NO
ECHO FLAG

]

TURN ON TAPE
10 CALL TO BS ON

REG X <10 PKT
ADDRESS
110 CALL TO BSDTA
(BULK STORE)

SAVE CONDITION
CODE AS STATUS
FLAG ON RETURN

|

TURN OFF TAPE
10 CALL BSOFF

|

CLEAR IO
BUFFER

SET ECHO/NOT
TAPE FLAG

]

SET CONDITION
CODE




ENTRY AFTER
M RECOGNIZED

READ
ADDRESS

MEMORY EXAMINE/CHANGE

SLASH
COMMAND
/<adr>

READ
ADDRESS

-
SET ERROR
CONDITION
CODE
SAVE CURRENT
POINTER
READ
SET ERROR
ERROR CONDITION
CODE
NO
HEX CR RETURN
YES
STORE , INCR
DATA POINTER
NO INCR
.——_—’
SPACE POINTER
YES
F INCR POINTER PRINT ADDR,
SAVE LAST PRINT CR SPACE
CHAR READ
DECR
UA POINTER
PRINT
/ CR/LF
SET ERROR
CONDITION
CODE

30




)

X <POINT TO REG
B < INIT OFFSET
INTO ARRAY

1

SAVE X
(REGISTER
POINTER)

|

X ¢<ARRAY OF
REG NAMES
ADLD OFFSET (B) B)

PRINT REGISTER
NAME, DASH

1

SET # BYTES
RETRIEVE REG

L

PRINT BYTE
|
PRINT BYTE g
|
PSR |
YES

MODIFY

PRINT/MODIFY REGISTERS

R COMMAND CALLS

THIS ROUTINE FOR PRINT

AND FOR MODIFY.

FLAG SETTING # PRINT
= MODIFY

READ
INPUT

ERROR
RETURN

PRINT CONTENTS
OF CURRENT
REGISTER

STORE BYTE

STORE 2 BYTES
INC. REG POINTER

YES

-

NO

INC. REGISTER
POINTER




OFFSET

SUBROUTINE
NO RD2ADR
YES .
READ
ADDRESS
NO
YES
YES
READ
ADDRESS

A:B — <Adr 2>
A:B — A:B - <Adr 1> -1
(UNSIGNED SUBT)

B <80 ERROR

YES

PRINT SPACE
PRINT REG B

ENTER

MEM/EXAM
ALLOW CHANGE
< ADR 1>
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BREAKPOINT

YES
CR
NO
YES
NO

INPUT
ADDRESS

PRBRK

PRINT CR/LF
PRINT ADDRESSES
INTABLE

ADDRESS
IN
TABLE

!

AVAILABLE
SPACE

INPUT .
L]
ADDRESS STORE ADDRESS
IN TABLE
NO
NO
CR >
NO
YES ADDRESS
IN
TABLE
CLEAR BREAK REMOVE
POINT TABLE FROM TABLE

PRBRK

33



GO/CALL/TRACE

CALL GO EXECUTE
SET CALL
FLAG - ’—
READ
INPUT
ves Y
YES
TRACE NO
T (CR) (TRACE ONE
T <HEX> INSTRUCTION)
YES
YES
<
REG X <1 CLEAR EXONE
NO 4}
SET PC
READ
REG X < <HEX>
NO
YES
YES
CLEAR CALL FLAG
STORE RETURN
TO MONITOR
ON USER STACK
SAVE MONITOR'S
RTN
YES P—
-
YES

SET NUMBER OF
INSTRUCTION TO
TRACE NO
TRACE N < REG X
SET EXONE

PUT BREAKPOINTS

IN USER CODE

>

34



CRTS-ENTRY INTO MONITOR WITH ‘C COMMAND
AFTER EXECUTE USER ‘RTS’

SAVE
REGISTERS

REMOVE
BREAKPOINTS

PRINT
REGISTERS

CLEAR
EXONE
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FROM $F803

FROM $F800

POSSIBLE
EXECUTE
ONE
INSTRUCTION
AFTER A
BREAKPOINT

ON—CHIP
TIMER
ENTRY

CLEAR EXECUTE
1 INSTR FLAG

INSERT
BREAKPOINTS

ANY
BREAKPOINTS

NMI ENTRIES

DISABLE NMI
SAVE USER
REGISTERS
REMOVE BRKPNTS
FROM CODE
NO YES
YES YES
NTRACE <0
-
NO

36

DECR TRACE
COUNT (NTRACE)

NTRACE
=0

CONTROL
X

NO

CONTROL
w

NO

PRINT OPCODE,
REGISTERS

YES

PUT REGISTERS
ON STACK

YES

SAVE PC FOR
REGISTER PRINT

NO

YES

YES

SET PORT 2
CLEAR OLVL BIT
SET OUTPUT
COMPARE

CLEAR EXECUTE
1INSTR FLAG

NO

SET LATCHES
IN PTM FOR
TIMER

RT!
XQT USER
CODE




SWI (BREAKPOINT PROCESSING)

SAVE STACK,
REGISTERS

RESET STACK
POINTER

PC<PC-1

REPLACE BRKPNT

BRKPNT YES WITH OPCODES

IN?

EXONE < $FF

ERROR — BRKPNT
EXONE <0 IN
NTRACE <0 TABLE?

PRINT
REGISTERS

CALLS SUBROUTINES —

MOVSTK - MOVE USER REGISTER FROM STACK
TO RAM STORAGE IN MONITOR

SET B - SET BREAKPOINTS (3F) IN USER
CODE, SAVING OP CODES.

RBRK - REMOVE BREAKPOINTS FROM USER
CODE, REPLACING WITH OP CODES.
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APPENDIX C
SAMPLE PROGRAMS

The following routines illustrate the monitor flexibility previously described:

1. User-defined I/0 — USERIO redefines console input an output to use an ACIA instead of the on-chip serial 1/0.
USERIO must run in an expanded mode to enable use of external resources (i.e. ACIA).

2. User-defined vectors in an internal vector mode — OVERFLOWtests timer overflow. Aninterrupt routine is defined
vector table is redefined.

3. User-defined commands — USRCMD adds a command which redefines the monitor's C command. The new
command is also referenced as CNVRT$DEC. The command converts a decimal number to hexidecimal.

4. Alternate hardware for trace — USEPTM sets the NMI to indicateuse of a PTM. This must run in expanded mode
with external vectors.
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PAGE @01 USERIO FAGE @@z USERIC

20001 oPT Z01 A 3221 FERA A
22002 . NaM USERIO
20023 *%x%k% USER PROGRAM TO TEST MONITOR 10 INDEPENDENCE 20053 KA KK I TN I T X2 K HEAE RN
Qo024 % CHANGE RESTART VECTOR TO POINT HERE eeS4 ¥ USER I0 ROUTINES
@225 ¥ SUBSTITUTE ACIA 10 FOR MONQTOR’S SERIAL I0 22055 ¥ INIT, TURN ON CONSOLE INFUT
Q@ese % IMITIALIZE Aclla
L lolong ¥ EQUATES INTO MONITOR Q@RESTA 3023 CC @311 A AON LDD #8$2311 INIT aCIA
o008 @OFC A IOPTR EQU $OFC RAM LOC-PNTR TO IO TABL 2Q253a 3226 BT 9CF4 @& STaA ACIAS HASTER RESET
@ea23 F928 A MYNTRY EQU $F306 ENMTRY 70 INIT REST OF MONITOR @2059A 3Q23 F7 3CF4 o STAB ACIAS LEN=8, NO PARITY
2201 RQF6 A OUTSH EQU $0F6 ECHO/TAPE FLAG, TAPE IF #0 2QRERA 322C 26 19 ) LDAA +¥10 SET FPADDING FOR 300 BAUD
20211 20DS a CHRNL EQU $2DS # NULLS FOR PADDING QQ0E1A 30@ZE 20 45 3075 BRA HIZ
2eel3 K06 00K 36 0 K 0 336 33 06306066 K O 96 0306 K 0K K 22263 * READ 1 CHAR W/MNO WAIT
o014 #* USER 10 CODE T INITIALIZE 10 TAELE ) 20064 % MONITOR INCH ROUTINE CHECK3 C BIT IN CCR
P@215A 3000 ORG $3000 20085 * IF CLEAR - INCH LOOP3 WAITING FOR INPUT
920184 302@ CE 300B A LDX #10TAB GET USER 10 TABLE QQRRBE # MONITOR ’CHKABT’ ROUTINE NEEDS READ W/NO WAIT
Q02174 3023 DF FC A STX 10FTR DEFINE 10 TABLE FOR ACIA @2R87 * TO CHECK FOR ’COMTROL XK’
2o018A 3905 CE 3068 A LDA #CMDTAB  REDEFINE HI & HY Qees8A 3030 BE6 9CF4 A READ LDAA ACIAS
22013A 3008 7E F306 A J1F MYNTRY JUMP TO MONITOR PRQRE9A 3033 47 ASRA REaD RIT SET?
Q0Q72A 3034 24 24 303A BCC READZ
?2021 *¥ DISPLAY COMMAND (D3 USES HS ROUTINES eee71Aa 3036 Bs 3CFS5 @A LDAA ACIAD READ DATA
QRR22Z ¥ MONITOR’S HS (HIGH SFEED FRINT) WRITES TO 22072 * SET CARRY TO INDICATE DaTA READ
22Rz3 * CONSOLE, CALLING QUTCH 200734 3839 oD SEC
2RBZ4 #* TAPE COMMANDS USE RS (BULK STORE) ROUTINES @2R74A 323A 39 READ2 RTS
BRGZS ¥ BS ROUTINES CALL INCH AND OUTCH TO READ
BRBIE * AND WRITE TO TAPE Q076 ¥ WRITE 1 CHAR - NOU PADDING, SAVE B
200227 ¥ INCH AaND OUTCH CalLl THE READ AND WRITE Q077 % CALLED BY PRINT
20928 * ROUTINES DEFINED HERE ©@e73R 303B 37 WRITE PSHB
. 20073A 303C F6 9CF4 A WRITE2 LDAB ACIAS
eleleReled # MONITOR ROUTINES USED IN I0 TABLE 0Q080A 3IOIF 57 ASRE WRITE BIT SET?
Vo311 % THE FOLLOWING ADDRESSES WILL CHANGE IF 20R81A 3240 57 ASRB
20032 ¥ THE MONITOR IS REVISED Qeeaza 3041 24 F3 303C BCC WRITE2
Q@033 F8Dz A COON EQU $FAD2 TURN ON CONSOLE OUTFUT R0023A 3243 B7 SCF5 A STAA ACIAD WRITE DATA
QP34 F8D1 A COOFF EQU $FID1 220284a 3246 33 PULB
Qeeszs F8D1 & HSON EQU sFAD1 TURN ON HI SFEED DEVICE 30025 3047 A AOFF EQU *
Q@238 FDEC A H3DTA EQU $FDEC QUTPUT TO HI SPEED DEVICE 200&6Aa 3047 33 RTS
PeRe37 Farn1 & HSOFF  EQU #FAD1 TURN OFF HI SFEED DEVICE
QR348 FEaAF A ,BSON EQU SFEGF TURMN ON BULK STR DEVICE eR088 #%# MONITOR OUTCH ROUTINE CALLS PRINT
FEC3 A RSDTa - EQU $FECI BULK =TORE 10 22233 * ADD ROUTINE TO DO PADDING-ASSUME 120CPS
FERA & ESOFF  EQU $FEBA TURN OFF BULK 37TR DEVICE 2Qe32A 3048 8D F1 303B FRINT BSR WRITE
226314 304A D& FE A LDAB QUTSH NULLS FOR TAPE CR
2ezs * AClA EQUATES Q092924 304C 26 02 3052 BNE P1 JMP IF TAPE
22043 9CF4 A aClas EQU #$3CF4 STATUS WRD Q22334 3Q4E D& D5 A LDaB CHRNL # NULLS FOR CR
@o044 9CFS A ACIAD EQU aClas+t  DATA WRD 200344 30259 31 @D a Pt CMPA *+8D CR? :
20245 KKK KT IK K IR KO H NN KRN NN 20354 3052 27 28 30SC BEG P2 JMFP IF CR
0045 ¥ 10 TABLE . 0OD2EA 3054 &1 10 ] CMPA #8510 DO NOT PAD IF DEL
Q247 % @DDRESS OF THIS TABLE MUST BE STORED IN IOPTR @QQS7a 3056 27 E2 323A BEQ READZ
222484 302B 3223 & ICTARE FDE W“ON, READ , AOFF RQ2384 3058 C4 03 & ANDE +83 MASK OUT HI 6 EITS
A 300D 3030 A 0293%n 325A 20 22 325E BRA P4
A 3weF 3247 A 221204 32SC 54 P2 LSRB REMOVE LOW 2-BIT CNT
220434 3014 FADZ @& FDE COON,PRINT,CQOOFF 2Q2101A 325D 54 LSRR
A 3013 3048 A 20102 * NO PADDING PER CHAR MEEDED FOR LOWER SPEEDS
A 3215 F2D1 A @01634a 30SE SA Fa DECE
22050a 3017 FaptT A FDE HSON,H3DTA,HSOFF HI SPEED PR ROUTINES 201244 30SF 2B DS 303A BM1I READ2 ENOUGH MULLS?
A 30138 FDEC A 201054 3261 38 PSHA
A 3e1B Fant  a 2Q12EA 39€2 4F CLEA SET Aa=NULL
22051A 301D FEAF A FDB RSOM,BSDTA,BS0FF TAPE ROUTINES 001074 3963 8D DE 3Q@3R BSR WRITE
A 3O1F FEC3 A Q221084 3065 32 PUL#A
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PAGE 003 USERIO PAGE o001 OVFLOW

00109A 3066 20 FE 30SE BRA P4 o001 NaM OVFLOW
eeeez oPT Z01,LLEN=80

0111 ERERKERKKKKRKRE USER DEF oMM MK MK MK KKK K

00112 * REDEFINE HI AND HY CMD FOR ACIA eoeed xxxxx EXAMPLE OF TIMER OVERFLOW INTERRUPT ¥X¥¥%¥

00113 % THE FOLLOWING TABLE I3 USED BY THE MONITOR peens * REDEFINE VECTOR TARLE USED BY LILBUG

e0114a 3088 05 & CMDTAE FCB s # BYTES IN ENTRY goees ¥ THIS VECTOR TARLE IS USED [F THE MCE8@1 MODE

00115A 3069 48 a Fce HI/ CMD NaME (2 BYTES) 20007 %  SELECTED HAS INTERNAL INTERRUPT VECTORS.

A 306h 43 a eeoes % DEFINE OVERFLOW INTERRUPT, SWI, AND NMI.
e0116a 30GF 3073 A FDE HI ADDRE3S (2 BYTE3) eeees ¥  THE OTHER INTEPRUFTS ARE SAME AS NMI.
©0117A 305D 25 A FCB 5 #BYTES IN ENTRY eeR10 # SET LILEUG VECFTR TO FOINT TO VECTOR TARLE
e21124 20EE 48 A Fce SHY 2 CMD NAME eeetl ¥ ENAELE TIMER OVERFLOMW AND INTERRUPT MASK

a4 306F 59 é Peo1z # FRINT MESSAGE WITH EACH OVERFLOW INTERRUFT
@R112A 3279 378 5] FDB HY ADDRESS
Q21204 3072 FF a FCE -1 END OF TABLE eRR14 * EQUATES INTQ MONITOR

eee1s F903 A MAIN  EQU $Fo03 MONITOR ENTRY
@212z * HI & HY SET CHRNL FOR PADDING eeo1s F8eF A FDATA EOQU #F30F FRE DATA STRING
60123 * LOW 2 BITS = # NULLS AFTER CHAR eeo17 Pee& A TCSR  EQU sea CLOCK CONTROL REG
22124 ¥ HI 6 BITS = # NULLS aFTER CR 20013 20FE A VECFTR EGQU $OFE FNTR TG VECTOR TARLE
23128 i*f***f!!{*i**!* HI l!!f*i**%%#i*** eQa2e * MONITOR COMES UP
22}32 * ;EI 5PEEFLZ°$01§2DCﬁ:AR/ﬁF eeeat ¥ THIS PROGRAM IS LOADED
001008 3073 86 4F R zxd ’Lb;; S apar D CHARIER oeezz * AFTER EACH FESTART, EXECUTE STARTING AT ’BEGIN’
oo1a08 2095 50 b A iz cran oHRNL 20023 * TO SET OVERFLOW INTERRUFT VECTOR
0o131a 3677 33 RTZ 00025A 0080 ORG sao
POURE AR X RAERREE HT KAR AR K EAEAR R 20e2cA @030 8E @@Ce A BREGIN LDS *$Co SET STACK FOINTER
mls il okletiialel FARE TR @eezTA 0R33 96 08 A LDAA  TCSR SET ETOI
20134 ¥ HIGHER YET - 3602 BAUD FOR CRT < l ne
20135 # SET PADDING TO ZERO eoczaa 2035 8a 04 a ORAA - 304
PG136A 3078 4F uy CLRA BRAZ3A @RAT 97 @8 A STAA TCER
001378 3075 20 FA 3075 BRa Wiz P0RZ0A @039 CE @RSF A LLX #TAELE  SET VECTOR TABLE FNTR
20138 END gggsla gggg EE FE ? SET YECPTR LLOW [NTERRUPT
e232A e c a
TOTAL ERRORS 00000 200338 @0AF 20 FE @OA&F ERA * WaIT FOR INTERRUPT
e2e3s ®¥¥%%x% INTERRUPT ROUTINE M¥#%X
ACIAD 9CFS ACIAS 9CF4 AOFF 3047 AON 3023 BSDTA FEC3 BSOFF FEBA eecse ¥ WHEN TIMER GOES FROM &FF T0 @, AN _[NTERRUPT
BSON  FEAF CHRNL 02DS CHDTAB 2068 COOFF F&D1 COON  F8D2 HI 3073 eeesy # OCCURS AND VECTORS TC OWFLOW' TO PRINT MSG
HIZ 3675 4SDTA FDEC HSOFF F&D1  HZON  F&api v 3678 10FTR 0aFC 200384 0091 OF OVFLCH SEI FREVENT INTERRUFT UNTIL END MSG
10TAB 300B MYNTRY F906 OUTSW 0@0F5 Pl 3850 P2 305C P4 30SE 00e35a 0092 CE @694 A Lox *M3G GET ADR
PRINT 3048 READ 3030 READ2 3034 WRITE 303F WRITEZ 303C eoesen eed5 ED FaeF A JSR FDATA GO PRINT
eeedia @033 QE cLI ALLOW INTERRUFT
2@e4zA @099 3K RTI RETURN
20R4dn 0OIA 4F A MSG Fcc FOVER/
2R045A GOSE 04 A FCB 4
enear ¥X¥XXX VECTOR TARLE
20048 % DEFINE OVERFLOM INTERRUFT, SHI AND NMI
ponas ¥ VECPTR ( ADDRESS &@FE) MUST FOINT TO THIS TABLE
2a A TARLE FDE NMI TAKE NMI IF VECTOR HERE
o FDE CVFLOW  TIMER OVERFLOMW
a FDE NMI
A FDE NMI
A Foe NMI
B FDE $Faz1 SHI ENTRY - LILRUG BRKFNT
A NMI FDR FFE03 NMI - LILBUG TRaCE
pe2e A END BEGIN
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PAGE

20001
eeeoz

oeoR4
200e5
oeees
227
Q2223

@1
ee211
Qeetz
Q0013
e2e14
2015
Qo216
2ee17

Q0e13
20020
20021
oeezz
20023
°onez4

22028
ogez7
00028
90029

00031
00032
Q2233

2035
236
9RV37
2ee38
22033

00041A
oev4z

2P243A
200444

PRRLEA
Q0047
20048
20243
20050
22051A
ePRS5ZA
20053A
200S4A
00055
20056

201

[21-2:1"]

2080
0082

€500

6520
€503
6505
6598

USRCMD

CE
DF
CE
DF

FgeD

F85SB

@OFA
Q0FC

F806
F829
Fgac
F815

2002
20621

650D
Fa
Fa5B
FC

DD DD

oD

NAM
OoPT

USRCMD
z01

xxxx% EXAMPLE OF USER DEFINED COMMAND

* EXTERNAL VECTORS SHOULD BE USED
#* RESET VECTOR NEEDS TO BE 3ET TO COME HERE
* 30 THAT RESTART WILL RESET USER CMD TABLE

* ADDRESS OF LABEL ’START’ 13 THE RESET VECTOR

¥ FCTPTR POINTS TQ COMMAND TABLE

* COMMAND TABLE ENTRY CONSISTS OF:

* 1. NUMEER BYTES IN ENTRY

* 2. ASCII CHARACTERS FORMING COMMAND NAME

* 3. ADDRESS OF .COMMAND ROUTINE

¥ TAELE I3 TERMINATED BY:

* ~1 INDICATING MONITOR TABLE IS ALSO TO BE SEARCHED
* OR -2 INDICATING MONITOR COMMANDS ARE NOT USED

# NOTE: COMMAND LENGTH 13 VARIABLE.

* DECIMAL NUMBERZ ARE NOT ¥ALID IN COMMAND NAME.
* « AND / ARE SPECIAL QUICK COMMANDS-CANNOT

* BE REDEFINED.

* A COMMAND 1S TERMINATED BY SPACE, COMMA,

* CR, OR LF.

* ENTRY INTO MONITOR

ENTRY EQU $Fgep ENTRY TO RESET INITIALIZATION

¥ 10 TABLE

34 EQU $F85SB USE SAME 10 AS MONITOR

¥ MONITOR RAM LOCATION
FCTPTR EQU $0FA
IOPTR EQU #QFC

PNTR TO COMMAND TABLE
PNTR TO TABLE OF 10 ADDRESSES

* MONITOR ROUTINES USED

INCH EQU #F8ee INPUT 1 CHAR INTO REG A
OUTCH EQU $F 803 OQUTPUT 1 CHAR FROM REG A
PDATA1 EQU sF80C PR DATA STRG (ADR IN REG X
OUT4HS EQU $F815 PRINT 4 HEX CHAR & 3PACE
ORG s8¢0
¥ RAM FOR USER COMMANDS
MUMBER RMB 2 HEX NUMBER
TEMP RME 1 TEMPORARY STORAGE
ORG $6509

* USE EXFANDED MODE W/MEMORY AT #6500

¥ SET THE COMMAND TABLE PNTR

¥ JUMP TO MONITOR TO CONTINUE INITIALIZATION
¥ RE SURE MONITOR DOES NOT RESET FCTPTR

START  LDX #TABLE GET ADR
STX FCTPTR
LDX *C1 ALSD SET 10 PNTR
STX I0PTR NORMALLY DONE BY MONITOR

* VECTOR TABLE NOT NEEDED IF USING EXTERNAL
¥ SO DO NOT NEED TO 3ET VECPTR

VECTORS

FAGE ooz
CeeS7A 650A 7E

Q058

2060

@RGE1LA
0R2EB2A
20BE3A
eeess

eeessA
CeRBEA
eeesTA
eeeB3A

ESED
ES0E
650F

6511
€512
651B
651D

eeeve

eee71

@dR7ZA
QeRT3A
oeeT4A
eeeTEA
GOeTER
CGETTA
eeeTaA
QOUTIA
ceeaea
QOeStiR

651E CE
6521 6F
6523 6F
E5Z5 ED
e5z8 81
e5zZA 27
e52C 81
ESZE 2
€530 81

653z 2

32

A B537 84
A EBS539 97
A EE53B EC
& 853D e4
A ES3E 37
A ES3F 3E
e4
6541 04
€542 ED
6544 3z
Q@e928A €545 33
0ee9SA €546 E3
2100~ 6548 DB
eeieiA E54R 8%
ED

-
ze

D0 QS
D GG

U} 10 W W W Cr e
DM Qe

500G G e

D
m
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S
[

GRS
Qee3SA
QEESER
0ReS74

SRS Mg’
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USRCHMD

FSeD A

e4
43
6S1E

DY

ec
43
S51E
FF

PPDD

oose
o0

o1

Fgoee
3D
24
30
o4
32
63

m

m
D u
NDADODDPIT DD

(2]
ul
W

(2]
wm
w

6 FF A

oF
82
ee

PDD

ee ]

ee
az
ee
ee
DE €

nNrD>DD

n
~
.

m e
(2 B
= fo
mao

hd

JMP ENTRY

#%%¥% USER COMMAND TABLE

¥ THIS C COMMAND REPLACES THE MONITOR’S C CMD
TAELE FCE 4 ¢+ BYTES IN ENTRY

FCC /C/ COMMAND NAME - CONVERT DEC

FDE CORV ADR OF FROCESSING ROUTINE
¥ BEGINNING OF 2NKD ENTRY

FCB 12 & BYTES

FCC /CRVRTEDEC/ANOTHER NAME FOR C CMD

FDR CONV ADR

FCRB -1 TERMINATOR - MONITOR COMMA

(33322333 33333332223323233 3333333333333 333
¥¥¥%X¥% USER COMMAND-CONVERT DECIMAL TO HEX

CONV LDX #NUMBER
CLR e,x INIT
CLKR i,%
CONV1Y USSR INCH READ A CHAR
CHFA = = TERMINATES NUMBER
EEQ PRINT GO FRINT HEX NUMBER
CHFA #'0 DECIHMAL CHECK
EMI ERROR NOT DEC
CHFA 'S
ELE CONVZ GOOD DEC

% ERROR - SET NEG CONDITION CCDE, RETURN

* MONITOR HILL PRINT 7.
ERROR LDAA #&FF
RTS
CONVZ  ANDA *#SF CONVERT ASCII TO DEC
STRA TEMP
Lo @,x GET PREVIOUS NUMBERS
ASLD DCGUBLE LEFT SHIFT
FSHE SAVE DIV EY 2
FSHA
ASLD
ASLD
&TD e,X SAVE DIV EY 8
FULa
FULR
ADDD e,X CONVERSION
ADDR TEHF ADD IN LATEST NUM
ALCA e
STD 2,n
ZRa CONVY " GET NXT NUM
® PRINT & HEX NUMFIRS & SFRCE
% REG X FOINT T¢ FIRST BYTE TO FR
SRINT D F2ER
< e
L CLR CCR - FREWENT ERR RETU
MR FMNMY S AR EENEE N KRNI RN

¥ SET EXTERMAL VECTORS
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FAGE ee3 USRCMD . PAGE 001 USEPTM

eeiié ¥ SET SWI AND NMI FOR TRACE, BRKPNT eeeed OPT Ze1
CCei1s * USE ON-CKIF RESCQURCES o2eez NaM USEPTH
% SET RESTART TC COME HERE TO SET TABLE PNTR eoces3 ¥ USE PTM INSTEARD OF ON-CHIP COUNTER
ORG SFFFA eoeed * FOR HARDWARE TRACE
FDS3 A FLE TEDES SHI VECTOR eeeoes ¥ THE MONITOR WILL INITIALIZE AND USE
Faes & FDE SFRO3 NMI VECTOR ocees % RESOURCES FOR TRACE ACCORDING TO THE
esee A FDE START eeee7 ¥ ADDRESS IN THE NMI VECTOR
gsee A END START ocees * $F806 - FTH ADDRESS
eee eeees * §F&@3 - ADPDRESS FOR ON-CHIP CLK/CNTR
eoe1e ¥ IF EXTERNAL VECTORS ARE USED, THE MONITOR
60011 ¥ GETS THE NMl VECTOR DIRECTLY.
eeelz ¥ IF INTERNAL VECTORS ARE USED, THE NMI
F&sB CI CeRZOXGeLSs3 eee13 % VECTOR IS RETRIEVED INDIRECTLY FROM
851E CONV QRBE3 QReET Q0e7TIX eeo14 ¥ THE TABLE FOINTED TO BY ’'VECPTR’.
E525 CONVE  eee7Sxeceied
ET37 CONVE ecel1 eewldsx oeo16 % MONITOR EQUATES
FeOD ENTRY @R@Z7%CeCS7 eeel7 F821 A SHWI EQU sFa21 SWI ENTRY
£53¢ ERROR  02€78 eeniSk oee1s FSeD A MONITR EQU gFSeD INIT MONITOR
- : 4 eee1s Faee A EXNMI EGU sF200 MONITOR ENTRY FOR PTM NMI
eooze CFee A FTMADR EQU §CFee ADR FOR FTH
orez1 F85B A CI EQU $F3858 10 TABLE
" eeezz F824 A~ FCTABL EQU $F324
-~
° oec24 ¥ RAM USED BY MONITOR
= CReZEA QOF8 ORG $CF8
= @Q0ZEA @OF8 00ez A FTM RMBE z FNTR TO PTM ADR
3 L2080 eeiz21 @eeZTA OOFA eeeZ A FCTFTR RMB z PNTR TO CHMD TABLE
T €1% eeezan eerFcC @eez A IOFTR RMB z PNTR TO [0 TABL
T ess eetee
eeese b333 332332322333 33 2332333332333 28233332334
eeest ¥ INITIALIZE TABLES USED BY MONITOR
eeesz % THEN JUMF TO MONITOR .
0033 * SUCH THAT MONITOR DOES NOT
0ee34 * RESET FTHM ADDRESS
0ee35A 0030 CRG &80
eee36A @080 CE CFee START LDX #FTHADR RESET PTM ADR
e0e37A @R&3 DF F8 STX FTHM CHANGE MONITOR DEFAULT
22e38A @85 CE F35B LDX 2Cl SET [0 TABLE
eo@3SA @088 DF FC STX ICPTR

[ #FCTABL SET CCMMAND TABL
STX FCTPTR
JHFP MONITR

eco4en C08A CE F&24
20e41a @O8D DF Fa
ee24ZA @@EF 7E FSoOD

PDDPDDDD

RerLs 333333333333 33
YECTORS
FFFA
T FFFA Fezt A ERKFNT ENTRY INTO MONITOR
p FFFC FE&2 & NHMI ENTRY FOR FTM
y FFFE eese A INIT FROM USER PROG
0gse A

ERRORS eecece

crI F8SB EXNMI F3ee FCTABL F&2&4 FCTPTR @QFA IOFPTR e@oFC
MONITR FSeD FTH @cF& FTMADR CFed START e2de SHI Fazt

)



The following programs test various features of the M6801:

Program Description

MODE 4 Test the single chip mode 4in low speed — 300 baud. Serial I/O rutine is defined. Interrupt by IS3is enabled.
Port 1 is tied to Port 3. Write Port 1 causes 1S3 and IRQ. The interrupt routine writes one character of a
message. The interrupt vectors use $FO-$FF.

PORTS Cycle through Ports 1, 3, and 4. Read port and print hexadecimal value. Use LiLbug print routine.

TIMER Test on-chip timer. Generate square wave and watch on scope. This can be run in single chip mode.

TOGGLE Cycle through all ports, writing to each and watching on scope. This does not use LILbug. The test can be run
in single chip mode. LILbug is not used.

TSTIO TSTIO s a basic on-chip serial 1/0 test that reads the keyboard and echoes to terminal. It sets NRZ and baud
rate of 300.

TSTPTM This program tests the PTM which can be used as alternative hardware for LILbug monitor trace. It sets
latches to zero and brings the PTMoutof RESET. Then latches are set and the program loops waiting for NMi
interrupt. NMl is tied to the inverted output of Timer 1. The NMI routine outputs a counter indicating when the
NMI occurred. LILbug I/0 routines are used.

43
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FAGE

eeeet
eevez
eeoeoe3

20005
eeoee
eeeo7
eeces
ecees
eeete

eee1z
eoeiz

20061S
oeeis
eeet7
ee213

eeeze
eeezt
eeezz
eraz3
eeez4
BRezS
geeze

ecezs
oeezoA
eeezo
20031
eee32
eee33
Qoe34A
eee3SH
2@03EA
20037
eee3sdn
2e038A
ceeden
0Co41n
eeeszaA
eoeedsa
eeed44dn
20@45A
cee4ts
QeCe47A
QTQLEA

oe1

oesge

2080
ees3
512233

2088
@o8B
QQED
Qe8F
e
@o83z
6eSs
2088

eess
@SR
eeSE
ceeF

MODE4

8E
cc
DD

cc

D7
86
a7
S7
7F
QE

8e
7F
SA
ze
RE
97
FE
EE

FFFE

@e93

eooes
0004
@oeF

eeez
eeee

eete
ee11
eet1d

@OF7
e7ez
ie

4000
oF
04
FF
ez
co
Q0E1

]

A

A

]

-]

a

A

LPDPPD>PD>DD DPDD

DD

DL DD W

* TEST FOR MODE &

NAM NODE4

OFT Zei
% SINGLE CHIP TEST MODE
%* WITH INTERNAL ROM MONITOR DISABLED
¥ CAN CHANGE TO MOPE S IN SOFTHARE
* BY WRITING ¢ INTO PC@ RIT OF 10 PORT 2.
¥ DEFINE RESET VICTOR
RESET EQU &FFFE USED TO GO TO MONITOR
¥ DEFINE FORT 2
PORTZ EQU e
* DEFINE FORT 2
FCRT3 EGQU £e8 FORT 3
DDR3 EQU sQe DATA DIRECTION
CR3 EQU £eF CONTROL REG
¥ DEFINE PORT 1
PORT1 EQU ez
DDR1 EQU $00
¥ SERIAL 10 EQUARTES
RMCR EQU seie RATE & MODE CONTROL
TRCS EQU s0t1 TRANS/RECEIV CNTRL/STAT
X EQU s¢i3 TRANS REG

E3333333333 3333323333333 33823333

CRG s3Q
% SET IS3 TC CAUSE IRQ
% PORT1 IS TIED 7C PORT3
¥ WRITE TO FORT1 TO CAUSE INPUT INTERRUPT H/FORT3
¥ SET SPEED = 3@ CPS, INIT IO
START LDS #STACK
LoD ¥¥2702
STD RHCR SET BAUD RATE BITS, SET TE
® INIT PORT 3
LDD ¥sc000
STRA CR3 ENABLE INTERRUFT
STAE DDR3 SET FOR INFUT
LDAA *§7F
STaA. FCRTHY
STARA DDR1 SET FOR QUTFUT
CLR OFFSET
CLI ALLOH IRG
¥ MAIN LOOP
LOOF LDAA #12 SET LCOF CNTR
LOOF2 CLR FCRTY GO THRU LOCP 12 TIMES
DECA
ENE
LLDRA TRY TC CHANGE MODES
STAA

LDX

GET RESTART VECTOR
GO TO MONITOR

e
J»l

¥ WRITE [RQ MEZZIaGE WITH SERIAL TRANSMITTER

PAGE 002

eeess

ceessa
CoGE0N
eeeetlA
eoeEZA
QRRE3A
eeeeda
Q0R65A

GRAB
GOAC
@OAE
@QE®
@oR2
2OE4
QOBS

eee87

eeoes

Q0RESsA
eeeTeA
22071A
eeevzaA
Q0073A
eee74A
2eR75A
00R7EA
eee7TA
600784
QRevIA
oeRser
eeedia
BREBZA
B2RE3A

@RES6
20B8&
@eERA
2eBC
©eBE
eect
eec4
eecCs
eec?
©oCs
@eca
eech
@OCF
eepe
@oD3

0BL&SA
eeeasA
Qee’a7

@eRaan
28288A

eeD4
@oDF

@eE1
ZQE2

eeest
oReS2ZA
eees3
oeessA
20025A
eeeSeh
eeesv
TOTAL ERRORS

@oF3

QoF8
eeFA
GeFE

CR2 eeeF
IRQZ oohe
OFFSET ©@E1
FORTI ©@ee€
TRCS ee11

MODE4
* OUTPUT CHAR - NO PADDING
37 OUTCH FSHR
DE ¢ A OUTCHZ LDAB TRCS GET CNTRL HRD
CcS ze A BITE +£Z20 TDRE SET?
Z7 Fa @eAC EEQ OUTCHZ WAIT UNTIL IT IS
87 13 STRA X WRITE WRD
33 FULE
38 RTS
x IRQ
¥ PRINT 1 CHAR OF MESSAGE H/EACH INTERRUPT
96 eF A IRQ LDAA CR3 CLEAR INTERRUPT
26 @6 A LDARA FORT3
8¢ FF A LDAA *EFF
97 ez A STAA PORT1
FE ©22E1 @& LDAB OFFSET GET MSG OFFSET
CE ©oeD4 A LDX #MSG
3A ABRX GET NEXT CHAR OF MSG
A ee [} LLAa e,X GET CHAR
&D EZ 2eAE EESR OUTCH PRINT
SC INCB
8C @RE1 A _CFX #ENDNEG END OF HMSGT
ZE @1 eeDe ENE IRQZ
SF CLRE
F7 @@E1 A IRQZ STAE OFFSET
3B RTI
S3 A MSG FCC ZSUMMER WINE/
ep A FCB S0, &R
@@E1 A ENDMSG ECQU #
eee1 A OFFSET RME 1
E® A MODCHG FCE $EQ TRY MODE CHANGE
¥ INTERRUFT VECTORS
ORG &§Fa
@eF7 A STACK au ¥-1 BRETTER NOT USE ANY OTHER I
@OBE A FDB IRQ
oved A RMB 4 SWI,NMI
eese A FDE STaRT
END
eeooo
DDR1 eeee@ DDR3I @224 ENDMSG @eE! IRQ 2QeRE
LOOF @92 LOOFZ @eSB rMCIDCHG @2EZ  NHSG eeDnd
OUTCH @GAB OUTCKZ ¢eaC FCRT1 edez FORT2 @03
RESET FFFE RMCR @e10e STACK  @eF7 STRRT ed8e
TX ez13
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PAGE e0o1

oceot
eeoez
oooe3
eeoed

eedee
egoeo7
edees
eeees
ecete
20011

@O1i3
eoe14
eee1s

RRO17A

20018

ce&zon
000OZ1iA
eeez2a

eeezZ4

CRR2ZEA
eLe26h
CLBETA
oer28A
CORZSA
eco3en

31

»

cceoe
ece4
@oge
QeE7
Faiz
eeez
coes
CeCT
818

oes9

eoge
2083
@e8s

ees7
©oiA
¢Qar
oese
6223
eegd
@87
eosA

LOOP
ouT2
£l
F3
Fa
FCRL

% CYCLE AROUND PORTS AND READ & PRINT

% DO NOT CHANGE FORT 2 ~ USED FOR SERIAL IO

ERRORS oecee

PORTS
NaM PORTS
OPT zZe1
% PORT EQUATES
2009 A DDR1Y EQU $00
@204 A DDR3 EQU $04
eeez A P1 EQU sez
vees A F3 EQU $06
eee7? A F4 EQU s$e7
¥ MONITOR EQUATE
F812 A OUTZHS EQU §Fs12
F818 A PCRLF EQU §FS18
ORG $3¢@
¥ INIT PORT 1,3,<
CC eeee A INIT LDD *€
57 ee A STRA DDR1
DD e4 A STD DDR3
¥ MAIN LOOF
CE eeez A LOOF LDX #P1
BD F&1Z A JSR OUTZHS
CE eeee A LDX 2F3
BD F&1Z A JSR OUTZHS
@8 INX
BD F&81&Z A JSR OUTZRS
BD Fa1& R VSR FCELF
2@ ER ces7 BRA LCGOF
eeae A END INIT
[dd-dokg 17717F-4}
CooCaXeeezZZ
QQCZeXeQ034
eeezsxeee3z
HS Q0R14%CQRCZE 000Z23 Qoe3R
eOCeEoxeee2S
eCR1OXECe
QOo11x
F  oeeicxeees3t

DATA DIRECTION

PORT1 DATA
PORT3 DATA
FORT4 DATA

FR 2 HEX & SP
CR/LF

SET FOR INFUT

GET PORT 1 ADR
GO FR

GET PORT 3 ADR

GO FR

SET TO PORT 4 ADR

PAGE

00001
eeee2
ceoes3
eeced
eeeges
eeoRE
eeed7
eeces
eeeos

oeei1
eee1z

cee14A
20015
2ee1E6A
voe1iTA
2021
eeT19A
e@ozZ2A
GOEZ1A
ee2zza
@ReZ3A
20R24A
QR2RZ5A

Qeez7
oeozd
Qeeezs
eoese
eeest
0oes
BeeCITA
GER34A
QGCZEA
coe3e
@ 7

601 TIMER
eee1 A
2009 A
©ee8 A
@eeB A
F81s @A
2080
¢086 86 @2 A
evez ST e1 A
©e84 DE 08 A
GOBE C4 FE A
228 D7 es8 A
eesn &b @7 0@l
2e8C 7C eeos8 A
@@&F 8D @Z @eS3
ees1 ze Fi1 eesd
Q@esS3 Ce zo A
8e95 DE es A
ees7 3A
0S8 DF @R A

cees
coss

NOTSET
SETCLK

NaM
OPT

TIHER
Zo1

¥ GENERATE WAVE COMPARABLE TO HHAT IS NEEDED
* FOR LINE TIED TO NMI FOR LILBUG TRACE
¥ WATCH ON SCOPE

PZ2DDR EQU se1

CLOCK EGU £es

TCSR EQU 08

OCREG EQU &eB

¥ LILBUG EQUATE

OUT4HS EQU &F 3815
ORG sae

¥ INIT DDR FOR FCRT2
LDAA *Z
STAR FZDDR

¥ SET FOR CUTPUT CCHMPARE FULSE,

FULSE LDRE TCSR
ANDE #EFE
STAB TCSR
BER SETCLK
INC TCSR
BSR SETCLK
BRA FULSE

*¥%XXX SETCLK ¥x¥xx

¥ READ CLOCK

* SET COMFARE REG =
* WAIT FOR FULSE

¥ LOCF W/ A INCR

SETCLK LDAE
LDX
AEX
STX

LDX
NOTEET LDAZ
ASLE
INY
BEFL
ITX

@2SD OCREG 080
ees3 TCSR ee

#&Z0Q
CLOCK

OCREG

€
TCSR

OUT&HS

TEXP

TIMER CONTROL STATUS REG
CUTFUT COMPARE REG

SET BIT 1 FOR OUTFUT

SET LEVEL

GET CONTROL/STAT REG

CLEAR
RESET
SET CMFR REG,
MAKE LEVEL HI

GLVL EIT

HAIT FOR CMP

ALLOW LEVEL TO GO HIGH
DO IT AGAIN

CLOCK + z@

WITH EACH LOOP

GET CLOCK TIME
ADD #CYCLES
STORE IN COMFARE REG
¥ PRINT CCOUNTER - INDICATE WHEN CCF CLEARED

¢ TIMES THRU

GET SETATUS

LCGOK

AT OCF

TIMES THRU
HalIT UNTIL OCF SET

SAVE

Fe1s
eoAD

FZDDR

LOOF

LOOF

# TIMES THRU LOOP
SET ADR - GO

FR

coe1
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FAGE @01

eeece1
eevoz
eove3

evees
oeoo0s
eeee7
eoeed
oees
eeete
oee11

eoe1zA
eoe1a

eoe1sA
eeeiga
0e017A
eegien

eeoze

oeezt

eeezz

¢20Z23A
een24a
eeezZs5A
200Z6A
eee27a
eeezZa8A
eeezsa
2ee3ea
e02314A
QReIZA

TOTAL ERRORS eeeeeo

DDR1
INIT

o080

o080
ees8s3
ees8e
eoes

Qe8A
@e8B
ees8D
Qe8F
eest
ees3
@essS
ees7
eese
@eSB

eeSD
QeSF

. LeAR
Y 02AZ

oeee
eoan

eoev

TOGGLE
NAM TOGGLE
OPT Ze1
¥ CYCLE AROUND FORTS AND WRITE TO THEM
¥ PORT EQUATES
0002 A DDR1 EGQU see DATA DIRECTION
@ee4 A DDR3 EQU sed
eee2 A P1 EQU sez PORT1 DATA
@003 A F2 EQU $e3 FORT 2 DATA
eees A P3 EQU see FORT3 DATA
2007 A P4 EQU §07 PORT4 DATA
ORG sae
¥ INIT FORTS 1,2,4 FOR QUTFUT
8E @@AD A INIT Lps +ENDPGM+10Q
CC FFFF & LoD *$FFFF SET FOR CUTPUT
DD 20 * A STD DDR1 FORTS 1, 2
DD e4 A &TD DCR3 FORTS 3 & 4
*¥ MAIN LOOF
¥ OUTFUT &FF TO %@8 TO PORTS 1,2,3 & 4
# HATCH ON SCOFE
4A LOOF DECA HI TO LOW
87 ez2 A STAR F1 WRITE Pt
3D @E eesSD BSR DELAY FAUSE
87 e3 A STAA Fz HRITE FORT 2
8D @A eesp BER DELAY
97 @& A STAA P3 HRITE FORT 3
8D ee ee2D BSR DELAY
87 @7 A STAA P WRITE PORT4
8D ez eesD BSR DELAY
20 ED cee8a ERA LOOP
¥ DELAY ROUTINE
ce 89 A DELAY LIDAE +€29
5A DELZ DE
26 FD e98F ENE DELZ
28 RTS
QeA3 A ENDFGM EGU ¥
eege A END INIT
DDR3 eee4 DEL2 ©e9F DELAY ©089D ENDPGH ©0A3
LOCF eeaan Fi eeez F2 eees P33 ecees

PAGE

eoee1
eoesz
e@ee3
o004
@eeees
@o0eE
Qoee7
ezocs
codoce
ceole
zezit1éa
22e12A
¢2e13
eoo144A
@015k
ezele
200617
ewe1é
eeeign
¢2020A

eeezz

PeR23A
GeRZ4A
CR0ZSA
@ee264
CRRZ7A
Q0B28&A
QZRI9AR
eoezea
¢Oe31A

ee33

Coe34A
@2ZQe3EA
Qoe36R
CoR3T7A
Coe3aA
Qoe3s

201

eecCe
2oCo

82C3
20Cs

owece
@eCA

@eeccC
2CCE
GOCF
20D1
2eD3
@0DS
@oD7
eere
@eDB

@oDC
@@DE
QOEOQ
@eEZ
QRE4

TST10

TOTAL ERRORS 0cee

INCH
STACK

eeccC
20RO

OPT 201
Nam TSTID
¥ ON-CHIP 10 EQUATES
2010 A RMCR EQU se1e RATE & MODE CONTROL
0911 A TRCS EQU el TRANS/REC CNTRL STAT
0e1z A RECEV EQU sC12 READ REG
©013 A TRANS EQU €013 TRANSMIT REG
EEEXRE
QeAe A STACK ECU &CAt
*
ORG zeCz
8E 20A@ A START LDS #*ST&IK
* INIT SERIAL 10 - SET RMCR, TRCS
CC e7ea A LDD *EQT2R NRZ, SERIAL
DD 1@ A STD RMC*® BAUD = 30
*
¥ TEST - LOOP ON RZIADING INFUT FROM
* KEYBOARD aND PRINTING
8D @Z @eCC LOOF BSR INCE
20 FC eecCg ERA LCOF
* INPUT ROUTINE
S6 11 A INCH LDAA TRC3 GET CNTRL HWRD
48 ASL CHK RDRF SET
24 FB @0OCC BCC INCH LOOP UNTIL IT IS
86 12 A LDaA RECEZV READ
84 7F fa ANDA LETF CLEAR FARITY
81 7F a CHPA #S7F RUEGUT"?
27 F3 eeccC BEG INC=
8D 01 @0eDC BSR CUTZLK ECHC FRINT
39 RTS
¥ OUTPUT ROUTINE
re 11 A OUTCH LDAR TRCE GET CNTRL WRD
CS zo ] BITE *EZZ TDRE SET?
Z7 FA 00DC BEQ QUTIH
7 13 A STaAR TRANS
39 RTS
oeCe A END START
LOOP 2eC& OUTCH @eDC RIZEV @212 RMCR o010
START @0C2 TRANS e@e13 T=CS vetl
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PAGE @i

eooet
egeez

egcod
©eo0esS
eooees
20007
eeoes

eoe1Q
eoe11
eeo1z
eee13

eoeis
eewvis

eee1&

0ee19A
oeeZeA
eeezia
CRRZZR
CGRQRQZIAR
eeezd

00025A
eee26A
eeez7

egezan
Qoe2Z9A
2e@30eA
eoe3iA
eeoe3za
2CR33A
2QR34A
2ve35A
QGe3EA
eee37A
o208

eee3sa
ooeden
0041A
eoesz

oee43A
¢oe4sn
oeR45A
20046

QORSTA
QOR43A
2e2a8A
eQOSeA
eeesiA

CeoSEn

¢oeS6
CCesTA
QORTER

zoo00
zeeo
zee1i
zees
zees

zoev
zeeA

zeeD
2010
2e12
zo14
ze17
ze1s
ze1B
201D
ze1F
zez1

zozz
2025
zez2e

zezs
ZOZR
Z@ZE

ze31
z034
z2037
2038
ZeZB
ZeTE
Z2R3F
zes1

2043

TSTPTH

8E

CE
FF

CE
6F
6F
cc
A7
E7
8e
AT
&F
4F

CE
09
26

CE
BD
BRD

CE
cC
ED
ge
CE
¢S

ze

£7
FF

F812
F81s
Fa18

»PDD

CFee A

ooet
eeez
ed

ziee

DDDD

z043
FFFC

p 2 ]

CFee
ez
e3
e1zz
et
ee
AB
ee
e1

rDPPDPO>PDDDD

Zeoo &
FD ZezS
2028

F81iz
F&818

DPDD

cFee A
es01 A
ez p
FF A
zoee @

FD Ze3E
ES zZeza

zeot A
zeet A

PAGE eez TSTFTH
Nan TSTPTH Q0@S9A 2048 CE zeoe LDX ¢REGA
OFT zZet eeoce % PRINT REG A - & IF NMI AFTER INIT
2eest * FF IF AFTER SET LATCHES
% TEST PTHM BROARD eeose x PRINT REG X FROM DELAY LOOF
* NMI IS TIED TC IKVERTED OUTPUT OF TIMER 14 OCCE2A Z04C BD FE1Z A JER OUTZHS
x SET LATCHES TC © AND BRING OUT OF RESET O0CESA Z@4F BED FE1S A JSR OUT4HS
* TO FREVENT CAUSING NMI AT INITIALIZATION Qe265A Ze52 BD F&18 A JSR PCRLF
¥ THEN SET REQUIRED PTM MODE eecdeea 2SS 3B RTI
eees7 END
* LILBUG EQUATES TOTARL ERRORS ceoee
OUTZHS EQU §F812
OUT4HS EQU $F815
FCRLF EQU $F3186
DLY ze25 DLYZ 223E MAIN 2028 NMIRT 2043 OUTZHS Fa12
% ADDRESS FOR PTH QUT4HS F&1S PCRLF Fa1& FTHM CFee REGAR Zeee TEMF zeet

PTHM EQU sCree

* TEMPORARY STORAGE

CRG $2000
REGA RME 1 SAVE REG A
TEMP RME 2 SAVE REG X & PRT
FCR 4
LDE sSZ1eQ SET STK PNTR
* SET NMI VECTOR
LDX #NMIRT
STX $FFFC
¥ INIT PTM
LDX *+PTH
CLR 2,X SET LATCHES = ©
CLR 3,%
LoD €122 GET OUT OF RESET
STaA 1,X SET TO HRITE REG 1
STAB e,x HRITE REG 1
LDAA &#SAE ENARBLE TIMER OUTPUT
STARA e,X
CLR 1,X NO MORE WRITE TO CR {
CLRA FLAG = @, FRINTED BY NMI R
* NMI MIGHT OCCUR AFTER INIT, EUT SHOULDN’T
LpX *rZe20 WARIT LOOP
DLY DEX
BNE DLY
% MAIN LOCP
MAIN LDX #MAIN SIGNAL TOP OF LOOP
JER OUTZHS
JSR FCRLF FR CE
# SET CNTR TO CeUSE
LDX #*FTH
LDD #SE6C1 SET L.M
STD 2.X
LDAA LEFF RESET FLAG AFTER LATCHES §
LDX £SZeee DELAY - NMI SHOULD OCCUR
pLYZ DEX
ENE Y2
ERA T IN
¥ NMI ROUTINE
HMIRT GSTRA RZGrk SAVE FLAG-SHOW WHEN NMI oOC
STX TINE SAVE LOCOF COUNTER
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APPENDIX D
LiLbug PROGRAM LISTING

ee1 LILRUG 6801 DEBUG MONITCR x%¥ VER 1.0@ ¥xx¥

oW OE K K K K K

OFT Zo1
TTL €801 DERUG MONITOR ¥xx VER 1.0 Xxxx
NAM LILBUG

¥ ¥ K ¥ X ¥ ¥ X ¥ X X X X ¥ X Xk X X ¥ X
¥ ¥ ¥ X LI LEBUG ¥ ¥ X ¥

MmoTOROLA
AUSTIN, TEWXAS?S

HOH K K K K K

xxxx*xxx#xx***%**x*x%**&mx***x%x&x*%kxxx*&xxx*

HOH K K K

¥

ALTHOUGH THE INFORMATION CONTAIMED HEREIN, AS
WELL AS aNY INFORMATION FROVIDED RELATIVE
THERETO, HAS BEEN CaREFULLY REVIEWED AND IS
BELIEVED ACCURATE, MOTOROLA ASSUMES NO LIARILITY
ARISING OUT OF ITS APPLICATION OR USE, NEITHER
DOEZE IT CONVEY ANY LICENEE UNDER ITZ FATENT
RIGHTS NOR THE RIGHTS OF OTHERS.

**Vb**#%*****%i***¥¥¥¥¥¥**%*%%¥¥¥+&¥¥¥#¥%¥¥¥k%

¥

CTOFYRIGHT {C» MOTOROLA, INC., 197&

48
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PAGE o0z LILBUG 6801 DEBUG MONITOR xx¥ VER 1.0¢ xxx PAGE e0e3 LILBUG 6801 DEBUG MONITOR xxx% VER 1.0 ¥xxx

eee18 FIKIION RN KA COMMANDS 5633 56 39 3 M A H KM K e0es3 % CONTROL CHARACTERS RECOGNIZED DURING PRINT
eee19 % L LCAD A PROGRAM FROM TAFE Qeess 2217 A CNTLW EQU $17 WAIT CHARACTER
oeezo * L (OFFSET>» LOAD FROM TAFE WITH AN OFFSET 20ess 2218 A CNTLX EQU 18 ARORT CHARACTER
eeez1 x Y VERIFY THAT A& FROGRAM WAS PROFERLY LOADED 22056 ¥ ON-CHIF CLOCK EQUATES
200zZz * % (OFFSET> VWERIFY PROGRAM LOADED WITH AN OFFSET eeoes7 eeeti ~ P2DDR EQU 01 PORT 2 DATA DIRECTION REG
200Z3 * D X,Y DISPLAY MEMORY FRCM X TO Y eeesa @ees A CLOCK EQU $£09 TIMER 1
eeezs ¥ F X,Y FUMCH CONTENTS OF MEMORY FROM X TO Y QoR59 2098 & TCSK EQU $Q3 TIMER CONTROL STATUS REG
Q00ZS ® M X MEMORY EXAMINE/MODIFY oeese @eeB A OCREG EQU $OB CUTFUT COMPARE REG
ooRze * <DATA> CHANGE 1 BYTE [N MEMCRY TO ¢(DATA: 11 1=%] % ON-CHIF 10 EQUATES
Qoez7 * LF INCR FCINMNTER, FR a&DR &ND WALUE OF NEW FNTR  @@@es2 2010 A RMCR EQU $010 RATE & MODE CONTROL
eeezs * SF  INCR FNTR, PR NEW VALUE ON SAME LINE Q2eE3 2011 A TRCS EQU 211 TRANSMIT/RECEIVE CMNTRL STAT REG
2eezs * ’ INCR FMTR, NO FR OF AaDR OR VALUE eeesd @12 & RECEV EQU $012 RE&D REG
eeese * Ua DECR PNTR, FR ADR AND VWALUE AT FNTR 2065 213 A TRANS EGU $213 TRANSMIT REG
20031 * e FR ADR AND VALUE OF CURRENT FNTR RR0EE # MODE SELECT WORD
eeR3Z * CR END MEMORY EXAMINE COMMAND eeec7 @ee3 A MODE EQU 03 UFFER 3 BITS = MOLE
Q2233 ¥ X/ SAME AS M X, X MUST START W/ -2, MAY NEED LEADING 2¢@ca #* DEFAULT ADDRESS FOR PTM
Qoorz4 * / FR ADR AND VALUE OF LOC LAST REF WITH MEM/EXAM @RQES EQ@® A FTMADR EQU $EQOQ
@ee3s ¥ 0 X Y CALCULATE RELATIVE COFFSET FCR BRANCH INSTR
00236 * B DISPLAY aLi EREAKPOIMTS oeeT1 EREMKKREIONERRR ROV STORAGE A3 H0 4K KK I NN
eee37 ¥ E - DELETE ALL BREAKPOINTS eee7rz 2e80 A LOWRAM EGQU $30Q USED FOR STK OVFLOW CHK
20038 * B X ENTER BREAKFOINT AT ADR X 20@73A @OCF ARG «CF
QeR3s ¥ B ~X DELETE EBREAKFOINT AT ADR X 2ee74A @@CF enel A STACK RMB 1 STK FNTR WILL RUN UFP TOWARD USER C
eer40 ¥ G X EXECUTE USER FROG STARTING AT ADR X
Q0041 # G EXECUTE USER FROG STRRTING AT CURRENT PC ee@76A @0ODO een1 A CT RME 1 INPUT CHAR CT
oeeaz ¥ B [DISFLAYACHANGE USER’S FROGRAM REGS ReR77 20De A CKSUM EQU CcT USED BY LOAD/VERF
29043 * ., TRaCE 4 INS TION Qe07aA @OD1 eee2 n STRTX RME z INFUT CHAR FTR (ON SATCK)
eeedsd ¥ T X TRaCE X INSTRUCTIONS eee73Aa @OD3 20e2 A NEXTX RMEBE z NEXT TABLE FTR
20045 ¥ C EXECUTE USER’S CCDE &3 SUBR, RTS TO MONITOR 20030 % CHRNL - UPPER 6 RITS-# NULLS AFTER CR
QeQe4ac ¥ C X XQT USER’S TCDE AS SUER START AT ADR X 20081 ¥ LOW Z BITS-# NULLS AFTER CHAFR
eeed7 ¥ HI SET HiGH SFEED - 122 CFS FOR ON-CHIF [0 @QRQAZA 0ODS @001 A CHRNL RME 1 NUM NULLS AFTER CHAR
22043 # HY SET HIGHER YET SPEED, FOR CRT - 29522 BD 2e@a3A @@DE @eeé1 A BBLK RME 1 BULK STORE BLK + NXT 4 LOC
o243 ¥ CONTROL X - TERMINATE [ OR T FRIMT 20Q34A Q0D7 QB2 & FNTR RMR 2 OFEM aDR
eeR5e * CONTROL N - W&IT DURING D OR T PRT, ANY CHAR QeeasA @eps Q002 A TEMFA RNE 2
@251 * CAUSES CONTINUATION OF FRINT 200_86A VODR 2061 A TEMF RME 1
' eQea7 * TEMP AND OVFL MUST FOLLOW TEMPA
Beeaan @0oDC eeei A OVFL RMB 1 OVERFLOW FLAG
22e39a 0eDD 2002 A SAVSTK RMEB 2 PC
PeeSeA QeDF eeek2 A RMB 2 X
20031A QOE1 eRR1 A RME 1 A
G0R92A @REZ eeel A RME 1 E
20033A VOES eeet A RME 1 cC
20Q94n QOE4 @22 A SPSAVE RME 2 STK
2235 o224 A NUMBRP EOGU 4 NUMBER OF BREAKPOINTS
QRQR3EA QOEE Qee8 ~r EKADR RME NUMBP%2 RBRKPNT ADDRESS
2ee37A RREE o224 A OPCODE RMR NUMBF
GOFZ eeet #“# BRKFLG RME H ERKPNT IN
eeesosn 0RF3 @22 A NTRACE RME 2 TRACE N INSTR
RRFE 2201 4 EXOMNE  RME 1 QT 1 INSTR FLAG
ReFE 221 A QUTEW RMEB 1 ECHC FLAG
DRF7 2ecq A CALLF  RME 1 FLAG FOR C CMD
@oFa QRRE A FTHM FEME z FTM ADDRESS
QOFA 2002 A FCTPFTR RME z FOINTER TO FUNCTION TABLE
@2FC 2e2z A [OPTE RMR z IC TARLE FOINTER
R0FE eeez A VECFTR RME z VECTCOR TABLE FOINTER
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ee108 FENRICHORIINONNENXK BEGINNING OF ROM 3009206 0 N0 0 I HMNOK X Q0165A FA3E FAB4 A FDE OFFSET
22109A F800 ORG $Faoe @2166A F342 24 A FCB 4 *
QQ167A FB841 50 A FCC R/
20111 ¥ JUMP TABLE TC SUBROUTINES 001683A F342 FE72 A FDR FUNCH
@0112A F800 7E FCTE A EX.NMI UMP M.NMI NMI VECTOR FOR PTHM QR16SA F&44 o4 A FCE 4 *
00113A F8@3 7E FC73 A IN.NMI UMP C.NMI NMI VECTOR FOR ON-CHIP TIMER @017@A F345S 52 2] FCC SRS
00114A FAQ6 7E FB73 A INCHNP JUMF INCH1 INFUT 1 CHAR W/ NO PARITY Q2171A F346 FB1E A FDE REGSTR
Q@@115SA F309 7E FR2A A OUTCH JMP OUTCH1 OUTPUT 1 CHAR W/PADDING Q0172A F348 5 A FCE S
e@116A F8@C 7E FBe7 & JMF FDATA1 PRINT DATA STRING 20173A F849 48 A FCC AHLS
@e117a FRAQF 7E FROE A JMF FRaTa FR CRALF, DaTa STRING A Fa4n 49 2]
22118A F312 7E FADB A JMP QUTZHS FR Z HEX + SP (X) @2@174A FB4B FRE9 A FDE s1z2e
2119~ FA15 7E FAD& & JMF QUT4HS FR 4 HEX + SP (X)) Q0175Aa Fa4D 8 A FCR S
eQ120A F318 7E FR1Z2 A JMP PCRLF FRINT CR/LF QR17EA FR4E 48 A FCC FHYZ
20121a F81B 7E FADD A JMP SPACE PRINT A SPACE A F84F 59 4]
0e122A F81E 7E Fa&F6 A STRT JMP START RESTART ADDRESS BR177A F3Se F&Ft @& FDE HY
Q2123A FB821 7E FDSF A IN,.SHI UMP M.SHI SWI VECTOR @@178A FAS5Z 04 A FCE 4 *
Qe179~A FAS3 S4 ~ FCC AT
ee125 AR MMM EE COMMAND TABLE ¥MXENEEERNX ee18@Aa FaS54 FC46 A FDE TRACE
o01z6 * THERE MaY BE AN EXTERNAL TARBLE OF THE SAME 2181~ F356 24 & FCE 4 *
0127 * FORMAT. ’FCTFTR’ FOINTS TO THE TABLE TO @R132A F357 Se ] FCC AN
Q01Z8 * RE SEARCHED FIRST. THE USER CAN DEFINE 22185A F3538 FEAB A FDE YERF
00129 * HIS CWN TARLE AND SET FCTFTR. e@184n FASA FE 2] FCE -z *¥END OF TABLE
00130 *
00131 % EACH ENTRY IN THE TABLE IS AS FOLLOWS: e01a6 REEXEXEEREAKEERERE JO TABLE MEXKNEXKEEXRENEX
0132 * FCB XXK XXX=TOTAL SIZE OF ENTRY @Q187 ¥ ROUTINE [0 IS CALLED HWITH
Q133 * FCC /STRING,S STRING [S THE INPUT STRING 20138 # INDEX INTO IO TABLE CI OR INTO USER [0 TABLE
0134 * FDB ADDR ADDR IS THE ROUTINE ADDRESS ee1a9 ¥ [OFTR FOINTS TC THE [0 TABLE TCO BE USED
0Q155 * 021Se # THE INDEX TARLE DEFINES ORDER OF [0 ROUTINES IN IO TABL
ee136 % THE LAST ENTRY IS: @191~ FASB F&C8 A CI FDE CION,CIDTA,CIOFF
00137 * ~1=END EXTERNAL TABLE,SEARCK INTERNAL TARLE A F8SD Fes1 A
o132 * -2=END OF TRELE(S) A FR&F Fart @A
@0139 ¥ e2192A F86&1 F8Dz2 A FDE COON,CODTA,COOFF
Qo140 % NOTE: AN EXTERNAL FUNCTION TABRLE TERMINATED BY A F&63 Fa&ngd A
o141 * -1, THE INTERNAL TAEBLE WILL ALSC RE SEARCHED. A FAES F3Dt A
ev142 * IF TERMINATED BY ~2, INTERNAL TABLE NOT CHECKED. 00193n FAB7 Fa&D1 A FDE HSON,HSDTA,HSOFF
QY143 * A4 FRBS FDEC A
20144 F824 A FCTAEL EQU * A F3ER Fapt A
20145A F824 o4 A FCB 4 * 20194A F28D FEARF @A FDE BSON,BSDTA,BSOFF
¥2146A F82S 4z -] FCC AB/ * A FaEeF FEC3 A
Q01474 F326 FBR98 A FDR BRKPNT A FA&T71 FEEA A
20148A F8Z8 24 A FCB 4 *
00145Aa FAZ9 43 A FCC CF 00196 % THE FOLLOWING ARE INDICES INTO [0 TABLE
ee15en F82ZA FCOF A FDB CALL 20197 eeee A CI.ON EQU @ INIT INPUT DEVICE
201514 F32C Q4 A FCR 4 20138 eeez & CI.DTA EGQU z INFUT & CHAR W/NO HAIT
ee1s2a4 FazD 44 A FCC <D/ @199 eeed4 A CI.OFF EQU 4 DISABLE INPUT DEVICE
Q2153A FARZE FD86 A FDB DISPLY 20200 2026 A CO.ON EQU (3 INIT OUTPUT DEVICE
P0154A F33ZQ 04 a FCE 4 * o201 eees A CO.DTA EQU a OUTPUT A CHAR W/PADDING
QR155A FA31 47 <] FCC ’G/ eezez eeea A CO,OFF EGU A DISARLE OQUTFUT DEVICE
QR156A FA3Z FC11 A FDE GOXQT 20293 QeeC & HS.ON  EQU &C INIT HIGH SPEED OCUTPUT DEVICE
221574 FASY 24 A FCE 4 * enz24 2@RE. A HS.DTA EQU $E QUTPUT BLOCK OF DPATA
QA1S3A FAZS 4C (] FCC Sl At 2210 &4 HS,Q0FF ECQU ste DISARLE HIGH SPEED DEVICE
FE2A A FDE LCAD eezes 2212 A BS.ON EQU #12 INIT PUNCH/LCAD
24 A FCE 4 * oRze7r ezla A ES.DTA EOQU %14 WRITE DATA ELK TO FNCH/LOAD
2Q1etA FR39 4D A FCC M7 * 0203 ee1ts A RS.OFF EQU #16 DISABLE PUNCH/LOAD
0016zA F&ZA FASE @& FDE MEMORY ©O209 *
Q01634 FR3C @4 ) FCR 4 * egzie ARREEEEXKXREEEE INCH EXEXEXXXXRERKR
2e184A F33D 4F 4] FCC 70/ 20211 * CALL IO ROUTINE W/ INDEX TO INFUT DATA

eeziz # CLEARS PARITY
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FPAGE @06

eez13

Q0214

00215

Qe218A
QRZ17A
00zZ18A
2ezZ19A
Q0ZZ0A
Qez221A
eezzza
QRzZZ3A
Qezz4a
QeZZ25A
QRZZEA
QRZZTA

GRZEBA

eez3e
00231
eez32
QVZ3I3A
QOZ34n
20235A
20236n
Q22374

Q@Z39
Q02zZ40
eozZ4t
2ez42
QezZ43a
02244n
00zZ45n
20z486A
QRZ47hA
00242
022429A
02z50
QR251A
Q2zZ5ZA

00254
Q0ZS5
2ezes
QQZS7
oBzse
00259
oezee
e2zelA
QRZEZA

Faz3
Fa74
Fa7e
Fars
F&74a
Favc
F&7E
Faae
Fage
Faaad
Faae
Fala
Feaa

Faaa
FRAE
FasD
FAaF
Faae

F&oa1
Fag3

Faoa z

Fage
F&s7

F829B
FascC

F83D
F&oE
Fane
Famz
Fand

“ Fang

eezesa
Q0zZ7eA

» FBRT

Faag
Fana
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37
ce
aD
z4
84
27
&1
z7
pe
ze
ap
33

33

37
ce
D
33

2

39

ez
67
Fa
7F
Fe
TF
Fz
Fg
ez
@z

o3
5@

i1
ze
Fa

F&DF
Fa74

Fa7a
&
Fava

Faaa
Faga

F8DF

Faoo

F&sC

[l
F89E

F8sD
A

% IGNORES RUBOUT CHAR
* ECHOES OUTPUT IF FLAG CLEAR

* SAVE, RESTORE REG B
INCH1 PSHE
INCH1ES LDAB #CI1.DTA OFFSET TO CIDTA
INCHZ BSR 1o SCAN I0 DEVICE
BCC INCH1S LOOF ON NO WAIT INPUT
ANDA *87F CLEAR PARITY
EEQ INCH1S IGNCORE NULLS
CrPa ®87F RUBOUT?
BEQ INCH1S
LDaB QUTSH CHK IF ECHO
BNE INCH4
KSR OUTCH1 ECHO INPUT
INCH4 FPULB
RTS

1333333833332 SNGVRel BN 3333833333333 %3

® CaLL G ROUTINE W/ INDEX TO OUTPUT DATA
* SAVES, RESTORES REG B
QUTCH1 PSHB
LDAR #CO.DTA FNTR TO QUTPUT A CHAR W/PADDING
BSr e
PULR
RTS

HEEXKKELXRXXREX CIDTA EXEEEEXKEXMEKKE
¥ READ 1 CHaR FROM INPUT W/ NO WAIT
* RETURN W/ C CLEAR IF NO READ

* ELSE REG A = INPUT & C S SET
CIDTA LD#aA TRCS GET CONTROL HORD
ASLA CHK THAT RDRF IS SET
BCS CipTet READ DaTA [F SET
ASLA LOOK AT ERR BIT
BCC ClDTAZ RTN WAC CLR IF NO READ

* [F FRAMING ERR OR COVER RUN-READ
CIDTAL LDAA RECEV READ
* RETURN W/CARRY SET & LDAd ERITS SET
SEC FLAG READ-NO WAIT ACOMPLISHD
CIDTAZ RTS

ERIOKNAKRRE CODTA ®EMERRIKRX

¥ OUTFUT CHAR FROM REG A

¥ OUTC - SUBR CALLED RY CODTA

¥ EXPECT 32 OR 120 CFS

¥ DEFAULT SFEED = 3@ CPS

*# FPADS CR AND CHAR FOR 1ze

¥ FAD 4 NULLS IF FUNCH CR

ouUTC FSHE

QUTC1  LDaR TRCS GET CONTRL WRD
BITE #4700 TDRE SETY
EEG ouTCt WAIT UNTIL IT IS
STAA TRANS
FULE

CRTN RTZ

CODTA BSR ouTC OUTFUT CHAR
LDAR QUTSH GET TAPE FLAG

PAGE o007

ee2714
0Z72A
QR273A
eRz744q
@RZTSA
Q0276A
ez77a
@0z7TaA
Qe279A
QRZa0RA
00Z81A
evzaza
@e233h
eezaan
eezasA
QOZAREA
002376

eozas
2ezoe
002381A
eezozAa
@BzZI32A
QRZo4A
Qez35
eezse
Qez97
gezsa
202224
easee
eezet
eesze:z
00303
QeZ24a
2e305a
20306
003074
2030287
ee3e3n
ee3iean
@esati
ees1z
Q0313
00z14
Q2315
1 cR RS
D317
GRS15A
ees19n

RRAZZ0A

Faac
F8RE
FAEQ
FaBz
Fag4
F&EE
Faga
F&BaA
F8EC
FaRrD
F8ERE
FAEF
Faci
Facz
Faca
F&Cs
Face

Faca
F&cCB
F&cD
F&cCF

FaD1

Fabe
FAaDs

FabDa
FaDe
FAanc
FRLE

F&DF
FAE®
FREZ
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26
De
&t
27
a1
27
c4
ze
S4
54
A
ZB
3e
4F
&p
3z

20

cC
&D
a6
a7

CE

L2
(=}

D)Mo N
DM wm

3C
DE
ZA
EE
an

(O]
W

02 F&Be
DS A
oD a
»8 FBBC
io a
EF F&a7
23 a
ez F8BE
EE FAAT7
D8 FasD
F& FABE
1007 A
1F FAEC
2a a
11 &
F&D1 A
FaD1 &
Fapt &
FFAE @
FEQT @
411B &
FD F&DE
FC A
00 &
o o

1.0 WX
BNE Ni
LDAB CHRNL NOT TAPE
Nt CHP& #8D CR
BEQ N3
CMPA *810 NO PADDING IF DLE
EEQ CRTN
ANDB *$3 MASK QUT HIGH 6-BIT CNTR
ERA N4
N3 LSRE REMOVE LOW Z-BIT CNTR
LSREB
N4 DECE DECR NULL CNTR
BMI CRTN EXIT IF ENOUGH NULLS
FSHA
CLR#&
RSK ouTC QUTPUT NULL
FULA
BRA N4 FR NXT NULL

EXXEEEXEXKXREEE CION EEXXKEXRXKXXXKEREX
¥ INITIALIZE ON-CHIP SERIAL IO

CION LoD *8$i007 SET PADDING FOR 300
ESR sizes SET RMCR
LDans *800 SET TRCS FOR ON-CHP [0
STAA TRCE

¥ NO ACTION NEEDED BY THESE DEVICES

CIOFF EQU * TURN CONSOLE IN OFF
HSON EQU * TURN ON HIGH SPEED
HSOFF  ECGU # TURN OFF HIGH SPEED
COOFF RYS

EEXEERRXEKEEEENK COON HEEXEXXXEEXRKNKNK

* INITIALIZE OUTFUT DEVICE-SILENT 700 PRT
% TURN ON TI PRINTER
COON LDX #PRTON
COONZ  JSR FDATAL
¥ ENTRY FROM BSOFF FOR DELAY AFTER TURN OFF PUNCH

ACTIVATE ACD

DELAY LDx #¢31{1R iee MS DELAY
DLY DEX

BNE bLY

RTS
*

HEEEKMKKKKERRKNEE [0 ROUTINE HERIEIKAEERNRENK

* THIS ROUTINE USES INDEX TO RETRIEVE IO

*# ROUTINE ADR FROM IC TABLE, THEN CALL &S SUBR
¥ REG B IS INDEX INTO 10 TABLE

% TO DO [0, REG E IS SET, [0 ROUTINE IS CALLED
¥ SAVES REG X

io FSHX
LDX IOPTR ADR OF 10 TABLE
ABX ADD OFFSET
LOX e,x GET 10 ROUTINE ADR
JSR o, DG IO
FULX
RS

EEXEXEEEXELEEXE HY / HI EEXXEEXXXEXXNS
® HY & HI SET CHRNL FLAG FOR PADDING
% AND SET ON~CHIP SERIAL [0 RMCR
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00329 % LOW 2 BITS = NUM NULLS AFTER CHAR 00347 EXREXNEEEX RESET X¥EXXXEXEXE
00330 % HIGH 6 BITS = NUM NULLS AFTER CR 0348 ¥ COME HERE FOR MONITOR RESTART
20349 *¥ INIT IO & FCN TABLE FOINTERS
ee332 3333339323 N I 333233333834 20350 ¥ TURN ON CONSOLE
QO33TF # SET SFEED FOR 120 CPS 20351 * FRINT MONITOR NAME
00334 * SET # NULLS TCO FAD CHAR Q0352 ¥ INIT RAM USED EBY MONITOR
8R53E5 . % SET EITS FOR 12e9 BAUD [N RMCR 2353 ¥ MASK I BIT IN USER CC
QO3ZEA FRE9 CC 4FQ6 A St120 LDD #$4F Q6 20354 * SET INITIAL SPEED
e@357A FBEC 97 DS A S1Z0S5 STAA CHRML 2@e355 ¥ INIT HARDWARE TRACE DEVICE
0Q3%8n FAEE D7 10 & STHER RMCR SET RAUD RATE Q0356A FBFE 8E OOCF A START LDS #STACK INIT STK PNTR
: Fare 32 TS @@357A F&FS CE F&5B A LDX #CI INIT I/0 PNTR TABLE
@@258A FBFC DF FC A STX IOFTR
XEXEREXFHIREERE HY  FRORE R RN Q@Q35SA FBFE CE FFC8 & LDX #SERIAL INIT VECTOR TABLE POINTER
* HIGHER YET - S60@ EaudD OMN CRT 2Q36Q0A F201 DF FE A STX VECFTR
%« SET PADDING TO ZERC P0361A FS@3 CE FR24 A LDX #FCTAEL [INIT FUNCTION TABLE PTR
F8F1 CC @ee5 A HY LoD #ERODE ALSO SET RMCR Q@3E2A FS@E DF FA [ STX FCTPTR
FAF4 Z0 F& F8EC EF& S122% OB363A F928 CE EBRQ A LDX #PTMADR SET ADR FOR PTM
@0364A FOQR DF F8 A STX PTH
20365A F30OD BE OOBE A LDS #STACK-Z0® RESET INCASE USER DIDN'T
20366A F910 9F E4 A STS SPSAVE INIT USER STACK
Q@367A FS12 8E @@CF A LDS #STACK RESET MONITOR STK
P@368A FS15 CE Q@E6 & LD #BRKaDR ZERO EKADR TO OVFL
@@369A F218 €F ee A CLRAM CLR @B,R
00370A F31R 03 INX
P@371A F91B 3C @@F8 A CPX #CALLF+1
RO37zZA FI1E ZE F& F9138 ENE CLRAM
@Q373A FS20 SF CLRR OFFSET FOR CION
R@374A F321 38D BC FARDF BSR Io TURMN OM CONSOLE IN
Q@375A F923 CR 06 ] LDAB #CO.ON OFFSET FOR COON
22376A F925 3D E8 FA8DF BSR Ic TURN ON CONSOLE OQUTPUT
Q03774 FSZ7 CE FF3Q & LDX #LIL PR LILRUG
2@378A FIZA BRD FBRE A JER PDATA WITH CR/LF
20379a F9ZD 86 D@ ] LDaa +*8D0 MASK [ IN CC
Qe32eA F92F 97 E3 A STAA SAVSTK+6
00282 ¥ INIT FOR HARDWARE TRACE -
0384 * CLOCK OR FPTM
@e335A F931 BD FCEA A JSR [FFTM
PeZaBA FS34 27 0 F340 REQ INFTHM GO INIT PTH
ee337 % INIT ON~CHIP CLOCK
RQZR8A F936 8C FBO3 A CFX #IN.NMI MAY NOT WANT ANY TRACE
0@389A F939 26 17 F952 BNE MAIN [F NMI NOT SET-NO TRACE
QR392A FO3E 7C @ee8 A INC TCSR SET OLVL BIT HI
QQ391A F93E 20 1z F95Z ERA MAaIN
20392 ¥ INIT PTM - SINGLE SHOT, & BIT
* USER MUST SET NMI VCTR FOR PTM TRACE
¥ MONITOR CHK [F VCTR SET
F940 DE F8 A INFTM LDX PTM GET FPTM ADDRESS
F942 €F @2 A CLR Z,X SET LATCH FOR BRING OUT
F944 E6F 03 ] CLR S.% OF RESET, MAKE G HI
F94& CC 0122 A LDD #$0122
Qkez3%a F949 A7 el <] STAA 1,% SET TC WRITE TO CR1
2Q400n FZI4R E7 00 ] STAR Q,X ERING OUT OF RESET
eR4@1A FI4D CC AEGR A LDD *$AB0Q SET SINGLE SHOT MODE
PR4RZA FI5Q ED 09 A STD Q,x ALSO SET NO WRITE TO CRi

20403 *



€5
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eede4q
20405
ee40e
Qo407
204034A
204024
20410a
ee411A
@R412A
20413A
20414a
2R415A
ee416
Q04174
204134
2041394
or4zen
20421
QQ42ZA
Q21234
eo424n
2@425A
204ZER
e427A
o428
20429
@430
o041
2043Z2A
Q04334
R0434R
004%55A
QQR43EA
20437A
PR433A
2243594
004404n
00441A
2Q44zZa
20443A
0p44ddn
20445
ord4as
°e4d7
20448
0044
2e45@
ee4E
eaasz
2045%A
00454A
234554
QREACEA
2RASTA
20aSdh
2e459a
20460A
eo4E1a

F952
Fas5s
Focs
F9SB
F95D
Foe0
Fo63
[-13]

F967
Foea
F9EC
FOEF

FoT71
Fa74
FS76
Fav8
FSTR
F97D

FS7F
Foad
Faa4
FS36
Faaa
FS8B
F3acC
FoaD
F920
Fagz
Fo9%
Fa87
F399

F95B
F99D
F3SF
Foal
Fon3
F3ad
Foae
FSu7
Foas
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ae
7F
ED
8¢
ED
BD
ZB

s
[

ED
2B
CE
ze

CE
a1
27
CE
at
27

oF

ap
27
7C
jels
392
ac
z27
ED
ZE

[P}

97
DE
DF

ac
3A

DF
ce

QOCF A
eFE @A
FE1Z A
21 A
F&0S A
FARS A
ED F952
@~ F971
FSFC A
Ee F952
FASF &
74 F2ES
FCd41l A
ZE A
6D FSES
FARg A
ZF £
€6 FI9ES
D1 A
eebe A
65 F9EER
13 F93E
eepe &
e28e A
2B F9BD
FRes A
ZC FOCE
z4 FO9BD
ES F3a4
De [}
Fa A
D3 A
|0 “
2e L
D3 a
03 A

b33 333333333333 SUvERRA\IR Y2222 33 33338 ¢d

* PROMPT USER

* READ NEXT COMMAND

MAKE SURE INPUT IS ECHOED
PRINT CR/LF

A-F ALPHA .
ABORT

<ADR>/ VALID?
ENTER MEMORY ROUTINE
SET UF FOR RTN

CHK FOR TRACE 1
QUICK TRACE

CHK FOR /
QUICK MEM EXAMINE

STRING UNTO THE
STRING IN ’STRTX’

SAVE FTR TO INPUT STRING
INFUT CHAR CT

CHECK FOR TERMINATORS
GOT ONE,GO DO COMPARES
CT + 1 ->CT

SAVE INPUT CHAR ON STACK
CHECK STACK POINTER

CHK IF END OF STK

GO GET NEXT CHaR
ESCAFE

NERS ARE NOT ALLOKED
LOOF

CHECK IT AGAINST

STRINGS IN THE EXTERNAL AND/OR INTERNAL
STRTX FOINTS TO THE
FCTPTR FOINTS TO THE START
OF THE FIRST TABLE TO SEARCH (EXTERNAL OR

LOCAL VAR - SAVE DELIMITER
GET PTR TO TABLE

SAVE IN TEMP

GET NEXT PTR INTO TAELE

SAVE A& COFY ON STACK

GET ENTRY SIZE

CALCULATE ADDR OF NEXT ENTRY
SAVE FOR NEXT SEARCH

*

MAIN LDS #5TACK
CLR QUTSH
JER PCRLF
LLCAA *'!
JSR OUTCH
JER INFUTA
BMI MAIN
BEQ MAINO1

¥ HEX VALIDITY CHK
JER VALIN
BMI MAIN
LDX +MEMO1
ERA MAINOQ8

* A CONTAINS FIRST INPUT CHARACTER

MAINOtL LDX #NEXT
CHMPA #'.
BEQ MAINQS
Lpx #MEMSL
CHMPA L
BEQ MAIN2&

*

¥ READ IN STRING. PUSH

* STACK. MARK TOP OF

*
STS STRTX
CLK cT

MAINQ3 ESR TERM
EEQ SRCH
INC cT
FSHA
TSX
CFX *+LOWRAM
EEQ MERROR
JSR INFUTA
EMI MAINGT
BNE MERROR
ER& MATNO3

*

® HERE AFTER STRING HWAS [NFUT.

*

* FUNCTION TABLES.

* INPUT STRING.

¥

* INTERMaL ),

*

SRCH STaA BELK
LDX FCTFTR
STx NEXTX

SRCHet1 LDX NEXTX
FSHX
LDAE @,
ABX
STX NEXTX
SUBB #3

SUB OFF ADDR SIZE

PAGE o011

004624
20463A
ee464
2Q4ES
20466
20467
00468
20469
2047eA
20471A
004724
00473
20474A
@R475A
004760
°0477A
00478
00479
ee4se
004ALA
00432A
204334
00484
o04as
@436
00437
P0488A
00439
pe4s0n
00421A
0049zA
204934
20494n
004354
0@436A
Q4574
20492A
004359
20500A
eose1A
005024
20503A
20524
eeses
eesec
20507A
2050848
00509A
2051 0a
@RSt
205124
POS1 GG
PO514A
QOE1S
20516
20517
20518
20519

FOABR
FoaD

F9AF
F9BO
FOE2

FOE4
FOB7
FOEBS
FOEBER

FIED
Face
FoC3

FOCH
Fac7
F9Ce
Faca
F3CB
FaCD
FSCE
FsDe
Fapz
FaD4
FoDs

Fap7
Fapa
FoDa
F9DB

FoDD
FIDE
FODF
F2E1
FSE3
FSES
FoE?
FES

LILBUG 6801 DEBUG MONITOR Xx¥ VER 1.2 XxXx

D1 De A CMFB cT IS INPUT LENGTH=ENTRY LENGTH?
27 16 F9CS BEQ SRCHe3 YES,A POSSIBLE MATCH
% NO MATCH ON THIS ENTRY
# CHECK FOR TABLE TERMINATORS
¥ -1 = END OF EXTERNAL TABLE
% -2 = END OF TABLE(S)
¥ [F NOT -1 OR -2, NOT RECOGNIZE END OF TABLE
¥ B IS ALLREADY TERM-3
38 PULX CLEAN STAaCK
Ct FC A CMPB -4 END OF EXTERNAL TABLE?
z6 05 FS9BR9 ENE SRCHOZ NO
- ¥ SHITCH FROM EXT TO INT TABLE
CE F8z24 & LoX #«FCTABL GET INNER TABLE
DF D3 ] STX NEXTX
Cci FB A SRCHOZ CMPB *#-5 END OF TABLE SEARCH?
26 E4 F9A1 BNE SRCHe1 NO,KEEF TRUCKIN
- ¥ INPUT STRING NOT FOUND ! GO GRIPE
# HERE ON ERROR. PRINT ? AND
* GO BACK TO MAIN START
CE FFB8E A MERROR LDX #QMORK
BD FBRE A JER PLATA
20 8D F95Z MAIN@GT7 BRA MaiN
*
¥ INFUT LENGTH=TABLE ENTRY LENGTH. TRY
3 FOR A& MATCH. B=SIZE; (SP) = TARLE PTR
*
DE D1 A SRCHOZ LDX STRTX INIT PTR TO INPUT STRING
DF DS A STX TEMPA
38 SRCHe4 FULX RESTORE CURRENT TABLE PTR
@a ' INX
A 0@ ] LDAa Q. GET TABLE CHaAK
3C FSHX SAVE FOR NEXT LOOP
DE D¢ A LDX TEMPA GET INPUT PTR
Al Q0 [} CHP& Q,¥ INPUT CHaR=T&ELE CHAR?
27 @3 FoD7 BEQ SRCHesS YES
38 FULX NO,CLEAN STARCK
zZe CA F9AtL ERA SRCH21 GET NEXT TABLE VALUE
#* HERE KWHEN A CHARACTER MATCHED
09 SRCHOS DEX DEC INPUT PTR FOR NEXT TIME
DF DS A STX TEMFA
5A DECR CCMPARED ALL CHARS?
26 EC F3C9 ENE SRCHe4
*
* WE HAVE A MATCH! GO TO THE ROUTINE
*
38 FULX GET TABLE PTR
28 X FOINT TC ADDRESS IN TABLE
9E D1 ] LDS STRTX CLEAN STACK
EE @@ A LDX 2,X GET ROUTINE ADDRESS
S6 LB [ LDAA - EBBLK LOAD TERMINATOR
AD @@ A MAIN@8 JSR @,Xx GO TO ROUTINE
z§ D4 FORD Bl MERROR ERROR RETURN
ze D@ FSC2 ERA MAINRT GO BACK TC MAIN

FHRRRRHANE TERMINATOR SUE

*
* CHECK INPUT CHAR FOR & TERMIMNATOR

#* TERMINATORS”ARE: ,

* CHAR IN

ELANK <(CR>
A ON CALL
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20520 ) * Z BIT SET ON EXIT 'IFF CHAR HWAS @@578a FA37 CE& FF A LDAB *$FF SET CC NEG

eesz21 * TERMINATOR 2e579a FA39 38 RTS

ees22 E33 233333333 eo58eA FA3A DE D9 A INPUTS LDX TEMPA SET REG X=# READ

Q05Z3A FOEB 81 2C A TERM CHFa *’, COMMA? ee581iA FA3C D& DB A INPUTC LDAB TEMP SET REG E=# HEX CHAR READ

2@e524A FSED 27 0a FSFS BEQ TERM@2 @R58ZA FAS3E 32 RTS

Q@SZSA FOEF 81 ZzZe A CMPR ®’ BLANK?

QQSZeA FOF1 Z7 @& FIF REQ TERM@Z 20584 (3233333333333 ANA IO 33333323333 2433

QO527A FOF3 81 oD A CMFA +8D CR? 90585 * INPUT 1 HEX CHAR, CONVERT TO HEX

R0523A FSFS 27 @2 FSFI BEQ TERMBZ 20588 ¥ RETURN HEX IN REG A

e529A4 FO9F7 81 2D A CMFa *' - ALLOW MINUS Q0587 ¥ REG B = @ CONVERT A-F TO HEX

QOE3dA FSF3 39 TERMOZ RTS RETURN WITK Z BIT oesasa ¥ REG E < @ LEAVE A-F ALPHA

00531 * 00589A FASF BD F8@6 A INHEX JSR INCHNF ( INHEX ) MUST BE NEG
205390a FA42 81 30 [} CMP& *7Q

20533 EMEREREEXEERRRK VALIN EXEXXXEKEXXXRKEXE @@591A FA44 2B F1 FA37 BMI NOTHEX NOT HEX

20534 ¥ VALIDATE INFUT - ENTRY VALINF READS INPUT @0S92A FA4B 81 39 A CHMPA 4’9

QQ535 % ALLOW 4 DIGIT INPUT W/LEADING @°S NOT COUNT 80593A FA48 2F oD FAS7? ELE IN1HG GOOD

2536 ¥ SET CC NEG [F ERROR 225544 FA4a 5D TSTE A-F NUMBERS?

@OS3TA FSFA 8D 11 FAGD VALINF KSR INPUT READ HEX 205954 FA4B 2B EA FA37 BMI NOTHEX NO

Q0538A FOFC 2ZF @A FA@8 VALIN RLE VALRTN 200526A FA4D 81 41 A CMFa &'a

@OSZSA FSFE Cl 04 A CMFEB 24 0@5S7A FAR4F 2B E6 Fa37 EMI NOTHEX NOT HEX

205404 FARR 2F 34 FA3C BLE INPUTC e2538a FAS1 81 46 A CMFA #’'F

ee541a FARZ 7D 0eDC A TST OVFL LEADING ZERCES? @0599A FAS3 ZE EZ FA37 EGT NOTHEX NOT HEX

@0542A FARS 27 3% FASC EREQ INPUTC eeceean FASS ae @7 A SURa 47

22543A FAG7 53 . COMB SET € NEG FOR ERR RTN 00601 A FAST 84 OF A IN{HG ANDA *8F

205444~ FARR 33 VALRTN RTS eeesezA FASS SF CLRE AFTER FIND -9 CLEARR
20603A FASA 39 RTS GOOD HEX - RTN

205486 *%X¥¥[NFUT - READ ROUTINE

20547 % INPUT ENTRY SET B=0, READ A-F AS HEX eeces RHOOBNNCOOIOEKE MEMORY EXAMINE/CHANGE 35800 06 5 56 3 0 106 06 00 0

22548 # [NPUTA ENTRY SET B#@, READ A#-F AS ALPHA 20606 ¥ PRINT VALUE aT ¢ADR>, MAINTAIN PNTR

00549 ¥ X= HEX NUMBER (ALSO IN TEMPA) QQEDT ¥ M <CADR>( SPACE)

2es5e ¥ a=LAST CHAR READ (NON-HEX) eoeon ¥ <(ADR/

Q0551 # BE= # HEX CHAR READ (TEMP) 20609 ¥ (ADR> [S 1-4 HEX, NOT COUNTING LEADING ZEROES

eas552 ¥ OVFL # @ [F OVERFLOW FROM LEFT SHIFT eecioe * SUBCOMMANDS

20553 # CC SET FROM LDAE BEFORE RETRN oeetl * <DATA> MODIFY VALUE AT CURRENT LOC

20554 # CC SET NEG IF ABORT eestz * SP INCR POINTER, PR VALUE AT NEXT ADR

ees555A FAGS C6 Fe A INPUTA LDAB *$F0Q READ A-F AS ALPHA eR8e13 * ) INCR PNTR, NO PRINT

@BSS6A FAGB 20 01 FAGE BRA INPUT2 o214 * LF INCR PNTR, FR ADR & VALUE ON NEXT LINE

2@557A FAQD SF INPUT CLRB READ A-F AS HEX @615 * UA DECR PNTR, FR ADR & VALUE ON NEXT LINE

@0558A FARE CE 0002 A INPUTZ LDX *0 INIT VvarR TO © oeets * 7/ PR CURRENT ADR AND VALUE

2255%A FA11 DF DS A STX TEMFA 90617 * CR TERMINATE MEM/EXa&aM COMMAND

Q05E@A FA13 DF DRE A STX TEMF e TTEMP, OVFL @0eid3Aa FASB 8D 9D F9FA MEMORY ESR VAL INP

@05e1A FA1S CE @eDS A LDX #TEMFA X PNT TO WH INPUT CHR STORED 906194 FASD 2F 52 FAB1 ELE MERRTN NOT HEX - ERROR

00562A FAld 8D 25 FA3F INPUT3 BSR INHEX READ A CHAR ees2@A FASF DE D29 A MEMO1 LDX TEMPA RRESET FOR ADR/

@BSE3A FAlAa 2B 17 FA33 BMI INPUT?7 JMP IF NOT HEX Qes21A FAG1 81 ZF A CHMPa ./ / DELIMITER?

28564Aa FAIC C6 04 ) LDAB *4 QRE6224 FAB3 27 04 FAEYS REQ MEMO2

Q0565A FALE €8 o1 A& INPUTS ASL 1,x @REZ23A FAES 81 2@ 2] CHMFA %20 SPACE?

20566A FA20 €9 ee A ROL e,X Q26244 FAB?7 Z6 48 FaAB1 BNE MERRTN

20567~ FA2Z 24 @3 FA27 BCC INPUTE SET FLAG IF OVERFLOHW eee25A FABY9 3D 76 FAE1 MEM@Z2 BSR oUTZH PRINT VALUE

Q@5€3A FAZ4 7C @eDC A INC OVFL @B62Z6A FAGR DF D7 A MEMZS STX FNTR

B256%A FAZT Sa INPUTE DECB LEFT SHIFT 4 BITS QRR27A FAKD 3C FSHX

2057RA FAZ& ZE F4 FALE BNE INPUTS 2@6Z8A FREE SF CLRE A-F NUMBER FLAG

BeS71A FAZa Aaa 01 A ORAA 1,% ADD IN LSE QREZSA FASF AD 9C FAeD ESR INPUT X=naDR

POS72hA FAZC AT @1 a STak 1,X Qee3en FATL 33 PULX

QOET3IA FRZE 7C Q@DB A INC TEMFP ROE31lA FATZ ZR 2F FARS EMI RETRN IF NEG - ABORT

BO05744 FaZl 22 ES FALR ERA INFUT3 Q@RE32A FAa74 27 @7 Fa7l REG MEM@3 JUMF IF NOT HEX

00575A FA33 381 18 A INPUT7 CMFA #CNTLX CHK IF ABORT Q0E3ZA Fa76 D& DA 9 LDABR TEMFA+1  GET LAST EBYTE

PRS576A FA3S 26 03 FA3A BNE INPUTS SKIP IF NOT ABORT @RE34n FA7d BD FAF7 & JER STRCHK STORE B AND CHK FOR CHG MEM

20577 FA37 A NOTHEX EQU * ERROR ENTRY FROM INHEX 9R635A FATB ZB 36 FABS BMI RETRN ERR IN CHG MEMORY
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?2@636A FA7D 81 oD A MEME3 CHPA *$D CR? eecs4 (33 2383333333333 MMV NE 3332323432 33333

2eBe37A FATF 27 32 FAB3 BEG RETRN END MEM/EX? 2ee9s ¥ PRINT 2 BYTES AND SPACE

0633 %% X = ADR OF CURRENT EYTE @RE96 * REG X ~ aDR OF {ST EBYTE

QRE38A FAR1 381 2C ] CMFA *’, COMMA? Qees7 ¥ X WILL PE INCREMENTED BY 1

Q0540A FARZ 26 03 FAB3 ENE MEM33 20698~ FADB BD @7 FAE1 OUT4HS BSR QUTZH

00841A FABS 02 INX OFEN NEXT LOC, DO NOT PR 0PE997 FADA 03 INX GET NEXT RYTE

Q06427 FABB Z0 E3 FABB BRA MEM2S ee7ee ¥ FALL THRU OUTZHS

Q@643A FARA 31 Ze A MEM33 CHMPA *$20 SPACE?

@0644A FABA Z6 @3 FABF BNE MEMe@4 eevez EXXEELEEXXERERKE OUTZHS EXEMEXEREXKXKXEN

QRB4SA FABC 032 INX INCR PNTR 20703 # FRINT 1 RBYTE AND SPaCE

Qe646A FABD 2@ DA FABS BR& MEMez GO PR VALUE eR704 % REG X - ADR OF BYTE

006474 FABF 81 04 & MEMQ4 CMFA *84 LF? 00705A FADR 8D 904 FAE1 QOUTZHS BSR QUTZH 1 BYTE

22643A FAS1 26 @6 FASS BNE MEMeSB @0706A FADD &6 20 A SPACE LDAA +#820 PR SPACE

2e645Aa FASS @3 INX Qe7e7A FADF 2@ 3A FB1B EBRA XOUTCH PR 1 CHAR & RTN

Q0E50A FAS4 BRD FRIE A JER PCR OUT CR, NO LF

2e651A FA9S7 Z@ oD FAAS BRA MEM12 FR ADDR,SFACE 00709 FOOEKRERINRNNIR OUTZH 300K MK XA RN

Qe6S2A FAS9 31 SE A MEM@E CMPA *#8$5E Ua? Q0710 #* FRINT t EYTE

20653A FASB 26 @3 FAAR ENE MEM@S& ee711 x REG X - ADR OF EYTE

0e654a FA9D 09 DEX @O7T1ZA FAE1 A6 oe@ A OUTZH LDaaA 0,X

QRES5SA FASE 2@ 04 FAA< BRA MEM1@ Q@713A FAE3 38 PSHa& READ BYTE ONLY ONCE

Q0ESEA FAnd &t ZF ¢ MEM@3 CMPA &/ SLASH? 20714A FAE4 AD 23 FAES BSR OQUTHL

RRES7A FAAZ ZE& ©OD FAB1 ENE MERRTN @®715A FAES 32 FULA

20658~ FAA4 BD 6C FE1Z MEMiQ ESK FCRLF FR CRALF Q0716A FAET Z@ 04 FAED ERA OUTHR RIGHT

QQES9A FAAE DF D7 A MEM1Z STx PNTR SAVE NEW PNTR ADR

00660 FAARR A MEMSL EOQU * FOUND / AS INSTK ee718 EXEEREERXENNNEY OUTHL MEXEFENEXNMNNN

QOEE1A Fankd CE 900D7 4 LDX #FNTR X PNT TO PR OBJECT 20719 * CONVERT LEFT 4 BITS OF KTTE TO DISPLAY

QQEEZA FARE &D ZB FADE BER OUT4HS ADR, SP 20720A FAE9 44 QUTHL LSRA QUTFUT LEFT 4 BINARY BITTS

PO6E2A FaaD DE D7 a LDXx PNTR RESET X TO PNTR 007214 FAEa 44 LSKA

Q0EB4A FAAF 20 B FABS BRA MEMez 007224 FAER 44 LSRA

QRREES * @R7Z3A FREC 44 LSR&

Q0EEEA FARL 36 FF A MERRTN LDAA *S$FF SET CC NEG FOR RTN

@ee67A FABS 39 RETRN RTS ee725 FOMOOCKIERRERREE OUTHR 3K 300K NI IEN KN
Q0726 * CONVERT RIGHT 4 BRITS OF RYTE AND PRINT

20669 HRRINOR RN OF FSET 3 aa s s 6 @e727A FAED 84 OF A OUTHR ANDA *$F CUTFUT RIGHT 4 BITS

QROETQ #0 (ADR> CALCULATES OFFSET FROM LAST MEMORY REF PV7Z8n FAEF &R 9@ a ADDA *«8S0 CONVERT TO DISPLAY

@eET1 *¥WHICH SHOULD RE LOC OF REL ADR OF BR INSTR, TO Q07294 FAF1 19 DAk

Q0672 *#THE <ADR: SPECIFIED 20730A FAFZ 89 40 a ADCA 840

QOET3 *¥ IF A=Q@, B<C8&Q DISTANCE CHK 207314 FAF4 19 Dad

20674 ¥ IF a=FF, BX7F 2807324 FAFS Z0 z4 FB1E BRA XOUTCH PR 1 CHAR & RTN

RRE7S *

@eE76A FAB4 BD FES? A OFFSET JSK RDZADR READ 2 ADDR 20734 EEREXEEERNNEENE STRCHK EXEXEXNEXEEFEKRN

Qec77A FAE7 DC D9 A LDD TEMPA Q0735 * STORE B AT @,X & VERIFY STORE *xwux

Qee73A FAES 33 eoe1 A SUBD *1 20736 ¥ DETECTS NON-EXISTENT MEMORY, ROM, FROTECTED RAM

Q06794 FABC 393 D7 -] SUED FNTR OFFSET=TO-( FROM+1 ) @O7I7A FAF7 E7 00 A STRCHK STAE %,X STORE B

20e8eA FABRE C1 7F A CMPRB *#$7F CHK IF VALID DISTANCE Q0733A FAF9 E1 0@ a CMPE 3,X VERIFY MEMORY CHG

Q0C81A FACR ZZ @5 FACT BHI OFF4 20739a FAFB 2z7 B& FABS BEQ RETRN oK

eeeaza FACZ 4D TSTA FOSITIVE DISTANCE? @0740h FAFD CE FFIB @ LDX #NOCHG  MSG

2062%A FACS Z7 @6 FACB REQ OFF6 20741A FBOQ &0 @C FBOE BSK FDATA

@06a4n FACS ZQ EA FAR1 ERA MERRTN Q074ZH FEROZ Z0 wD FARI ERA MERRTN SET CC NEG

2REead5A FACY &1 FF A OFF4 CMFA #$FF NEG DISTANCE 00743 ¥

QeEAEl FACS Z& EE FARL ENE MERRTN 09744 FAAARAAK K ARAKAK PDATAL K IO RO R AR NN

Q@eed7A FACR D7V DE A CFF6 STAB TEMF PR OFFSET @e74cS ¥ PRINT DATA STRING

2R&A&A FaACD aD 4% FEBL2 ESR PCRLF FR LF AFTER USER CR 2745 * REG X FOINTS TO FRINT ARRAY

PQE29a FACF CE @@DE @A LDOX *#TEMP @747 ¥ X WILL RE INCREMENTED

20690A FRDZ 3D 07 FADB ESK OUTZHS @e7424 FB@4 8D 15 FB1B FDATA2 BSK KOUTCH CALL OUTPUT ROUTINE

00691a FaD4 3D EC FR1Z BSR PCRLF 00745%n FEOE 03 INX X=ADR OF OUTPUT ARRAY

00E92a FADB Z2 D@ FAAd ERA MEMSL GO TO / ROUTINE PRTSeA FERT AE 00 A PDATA1 LDAA a,x GET CHAR

Q@75S1A FEGS &1 04 ] CHF&a +4 EOT?
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PAGE @16

@@75ZA FBOB zZ6 F7 FBo4
Q0753A FBOD 39

@e755

00756

0@757A FBRE 8D @2 FB12
0@758A FEB1Q Z@ FS FEO7
ee7ee@

20761

ee7vez

QR763A FERiZ 86 OR A
0@764A FB14 8D o5 FB1B
@@766A FBR16 36 @D A
ee767A FB18 8D @1 FE1E
QO7EBA FElA 4F

Q2769a FB1B 7E F809 A
00771

Q772

ee773

eer7

Q0775

Q0776

Q0777

90773A FB1E 8D 66 FB8s
Q@77SA FBZ2Q &D FO FBi1Z
2@78@A FB2Z CE @eDD A
00781~ FRZS5 SF

Q@73ZA FBZE 3C

Q0783A FEZ7 CE FFRS @A
Q@784A FEZA 3A

90785A FBZB A6 00 A
20786A FEZD &D 62 FBS1
Q@787A FEZF A6 @1 A
Q07334 FB31 33

Q@788A FB3Z 7D @eDe A
Q0790A FEIS Z7 OF FE4Z
@e791A FB37 4D

Q079zA FEIR 27 @3 FE3D
Q0733A FE3A 3D AS FAE1
027240 FE3C 08

@@7954 FB3ID &D SC FADRB
2@73€A FB3F 28

QR737A FE4Q ZQ @4 FEB4E
@798A FB4Z 37

2@79SA FE43 &D 08 FE4D
QevaeeAa FE4S 33

o2801Aa FE46 CE @2 A
ereaezn FE43 C1 oC )
e020%a FE4A Z& DA FE26
QRAQ4n FE4C 39

eeses

eesev

20803A FE4D 56

Q03Q9A FR4E 3C

BNE
RTS

FPDATAZ

E3 3333333333333 LN 333 33333833333
* CR/LF THEN PRINT DATA STRING

PDATA BSR

BR&

PCRLF
FDATAL

CR/LF,. DATA STRING

(333333333333 7% 3ol iy R AR AR MK

* OUTPUT CR/LF

¥ SAVE, RESTORE REG X
FCRLF LDan L2 1}
BSE XOQUTCH
PCR LDAA #$D
BSR XOUTCH
CLRA
XOQUTCH JMF OQUTCH

OUTPUT LF
FR & RTN.

DO CR
PR & RTN

OUTPUT & RTN

HHEEXRKKEKK PRINT REGISTERS s¥kmiumumik
# PR REGISTERS ACROSS PAGE

* PR ZND LINE REG.,

READING INPUT

* SFACE -~ FR CONTENTS REG, GO TO NEXT REG
* HEX,SF - MODIFY REG, GO TO NEXT REG
* HEX,CR - MODIFY REG, RTN
* CR OR OTHER COMBINATION - NO CHG, RTN
REGSTR BSK FREGS1
ESR PCRLF CR/LF AFTER REG PRINT
REGSt1 LDX #SAVSTK FSEUDOQ REGS
CLRE INIT OFFSET
REGS2 FSHX SAVE REG PNTR
LDx #AaRRAY CONTAINS REG NaAMES
AEX ADD OFFSET
LDAA 2,X GET CURRENT REG
ESR QUTDA PR REG NAME, DASH
LDAA 1.5 #EYTES FLAG
FPULX REG FNTR
TST CcT PRINT OR MOD?T
BEQ REGS3 MODIFY
TSTA CHK # BYTES
BEQ REGS4
ESR QUTZH PR 2 HEX DIGITS
THX
REGS4 ESR OUTZ2HS PR 2 HEX + SP_
INK
ERA REGSE&
REGS3 FSHE SAVE OFFSET
RSR INDAT GO READ INPUT
FULR RETRIEVE OFFSET
REGSE ADDB *Z UFDATE
CMFE #12 ALL REG CHKED
ENE REGSZ NC - LOOF
RTS
(3333313333333 MNGDINNE 3333333333333
% INFUT FOR REG MODIFICATION
INDAT FSHA SAVE LEN FLG
PSHX REG PNTR ADR

FPAGE 017

ocatiea
eedtia
ee81zA
QR813A
eestan
oRa15A
eesieA
oRa17A
208184
eo&194a
eeadzen
eovadzia
20822A
Q0_Z3A
oeaz4n
00825A
QO_2E6A
ee8z7a
Q03z23A
Q08Z2A
eeasea
@e3314A
e0832A
00333A
228344
QR_35A
@e336A
QR837A
ee_zada
QOA_3Z3A
eeaden
008414

00843

00244

22345A
023464
20847A
008484
20&48A

00as51
0easz
QQR_53A
20854A
Q0355A

Q0857
20ass
e2as59
Q0269
eagel

22363A
Q08544
RR&ESA
20366A
QRaBTA

FB4F
FBS2
FES3
FES4
FESE
FBS8
FBEEB
FBSD
FBSE
FREQ
FBE1
FBE3
FBES
FBEE
FRET
FRE9
FREB
FBED
FEEF
FB71
FETZ
FB73
FB74
FB7S
FB77
FB7S

FB7A 2

FE7C
FB7F
FB&1
FE&4
FBE3S

FB&6
FB&3
FB&B
FB&D
FB3@

FBE91
FB23
FR9E

FB98
FBSA
FEBSC
FBSE
FEAQ

LILBUG 6801 DEBUG

BD
38
33
ZB
z7
BD
z6
SD
27
36
DC
ED
ea
ze
Ds
E7
81
ze
38
33
4F
38
a1
zZ6
SD

ap

8D

ag

-3
ae
TE

31
z7
3t
27
ED

FAaGD A

1B FB71
1D FB7S
FSEB A
14 FB71

@9 FBE9

Do A
ee )

@4 FB6D
DA A
Qo A
@D A
13 FEB34

20 A
F8& FB71

25 FBa1
FADB A
@3 FR34
FaD8 A

8A FB1Z
oepe w
95 FB2z2
eebDe w

02 FR9S
2D A
F2es A

eD A
2D FBC3
2D A
4C FBEC
FSFaA A

MONITOR %% VER

JBR INFUT

FULX

PULE

BMI PRERR

EEQ INDATZ

JSR TERM

ENE PRERR

TSTB

REQ INDATO

PSHA

LDD TEMFA

STD 2,x

FULA

MY

ERA INDATS
INDAT® LDAB TEMFA+1

STHE - O,x
INDATS CHF&A *#$D

ENE INDAT1
PRERR FULX

FULE

CLRA

RTS
INDATZ CMPA #8820

ENE FRERR

TSTE :

ENE INDAT4

VSR OUTZHS

ERA INDAT1
INDAT4 JSK OUT4HS
INDAT1 INX

RTS ¢

ORI R IOK KRR K FREGS

1.0 xxx

RESTORE

ABORT

NOT KEX

ACCEPT SP , CR
RTN TO MAIN

CHK LENGTH FLAG

SAVE LAST CHAR READ
GET 2 BYTE READ IN

RESTORE LAST CHAR
INCR REG PNTR

i BYTE CHANGE
CR - RTN

POF RTN ADR

REMOVE FLAG FROM STK
NO BELL ON RETURN
RTN TCG MAIN

NO .HEX, SFARCE

RTN TO MAIN

Z OR 4 CHAR

PR 2 CH&R,SPACE
FR ¢ CHAR, SPACE
ADJUST REG FNTR

1332333 $33333333

* PRINT REGS - P,X,A,B,C,S

FREGS1 ESR PCRLF

FREGS INC cT
BSR REGS1
CLR CcT
RTS

SET FLAG-PRT REG
GO PRINT
RESET FLAG

(1333333333333 NE $333333333333 33

* PRINT REG A, -

QUTDA ESK ZOUTCH
LLDAA #’ -
ZOUTCH JMF OUTCH

OUTFUT REG A
DASH

FOMAKARAHN N BRICFNT 90 AH NN AN
¥ COME HERE AFTER RECOGNIZE R<DELIM>

¥ B DISFLAY ALL
# B - REMOVE &LL
¥ B <ADR:> INSERT BRKFNT

* B -4{ADR>
ERKPNT CMFA

#$D
EEQ’ FRERK
CMP# -
REQ DELBRK
JSR VAL INP

REMOVE ERKENT

CR?
FRINT
DELETE?
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008638~ FBA3 ZB 44 FBES BMI GOXzZ ABORT? 90926A FCR3 2¢ C4 FBCOD BRA FRERK
Qea69A FEAS 26 06 FEAD BNE EBF@2 HEX? Q827 ¥ DELETE 1 BRKPNT
eead7eA FBAT7 81 ZD A CMFPA L 2 DELETE Q@eS23A FCOS 3D D2 FBDS DBRKE ESR BRKTARB
@RAR71A FBAY 27 41 FEEC BEQ DELERK Q@9Z29A FCO7 26 EO FBES BNE BERRTN
eea7za FEAR Z@ 3C FBES9 ERA GOXz ERR IF NOT DEL ees3en FCOS ED 0@ A STD Q,X D=@ FROM BRKTAB
@e&73A FBAD 81 @D A BPe2 CHMFa *&D Cr ’ Q2931A FCOB BF @3 A CLR 8,x CLE OF CODE
@ea74n FRAF Z& 3& FRES BNE EERRTN ERROR RTN Q9324 FCOD 20 EA FBCS BRA FRERK
@e8a75A FBB1 8D Z6 FBD9 BSR BRKTAB IN TABL
Qea76A FRE3 27 14 FRCS EEQ PRERK YES - OK RTN 2934 AR EIK CALL 9 A A MK AN
0e877n FBES CE QQE6 A LEX #EKADR Q@935 ¥ CAaLL USER ROUTINE AS SUER
eea7van FBER EC 00 A BFo4 LDD 0,x Q2936 ¥ USER RTS RETURNS TO MONITOR
@e879n FBBA Z7 @3 FBCS EEQ EPRE AVAIL SP? Q0937 % STK FNTR NOT GOOD ON RETURN
00dsen FBBC o8 IMNX CHK MEXT POSN @ess38 ¥ C <ADR3» (CR) OR C (CR)
0e231A FBRED 02 INX @339~ FCOF 97 F7 A CTALL STAM CuLLF SET FLAG & ©
@eR838zA FBRE &C. @@EE a CFX #0FPCODE  END TaBL?
00333~ FEC1 Z& FS5 FRR& BNE BFQ4 9e941 FHKEKEKEEF G ERERAERENN
@ea84A FBC3 Ze Z4 FBES ERA BERRTN NO AVAIL SP ees4z ¥ GO EXECUTE USER CODE
Q@eaasSa FECS DC DS » BPFQe LD TEMFA GET DR 00545 # GCCR)Y OR G ¢ADR>»
QO33EA FBCY ED e A STD @,X : STORE IN TABLE 2eS44A FC11 31 0D A GOXQT CHMFA #&D CR
Q0847 * FALL THRU AND FR BRKPMTS 20945A FC13 27 @E FC23 BEQ Goxe XGT FROM CURRENT PC
eeass ¥ PRINT EREAKPOINTS Q0946A FC15 BD FSFA A JER VAL INP
eeasasn FRCS ED FB12 A PRBRK JSK FCRLF ©e947A FC18 2F CF FBES BLE GOXzZ
Qe890A FECC CE 0QEE =~ LDX #EKADR 00948~ FCla &1 @D ) CMFa #8D CR?
Qe831A FBCF C& 04 A LLAB #4 0@949A FC1C 26 CE FBES ENE GOX2 ERR
@0a9zZna FED1 ED FAD3 A PRBRKZ JSK OUT4HS Q@950A FCLE 7F @OF5 A CLR EXONE SEE BRKPNT, [F ANY
©Q893A FED4 @3 INK INCR PNTR TO BRKPNTS Qe851A FCZ21 DF DD A STX SAVSTK SET USER PC
Qe824n FEDE SA DECEB @Q95ZA FC23 BD FE1Z @ GOX6 JER FCRLF
00895A FEDE Z& F39 FEBD1 ENE PRERKZ @953~ FC26 96 F7 A LDAA CALLF CALL CMD?
98896a FEDS 39 RTS Q@@eS54A FCZ8 27 GE FC38 EEG GOX7 NC

. - QRSS5A FCZa 7F QGF7 A CLR CTaLLF
00393 ¥ SEARCH BREAKFPOINT TABLE Q@@85eA FCZD DE E4 A LDX SFESAVE GET USER STK
oeass % RETURN -1 [F BRKFNT NOT I[N TaBL QR957h FCZIF CC FCS& o LpD #CRTS RTN TO MONITOR ADR
oeoeR ¥ OTHERWISE REG X FOINT TO BRKFNT IN TABL Peasen FCIZ 29 DER
eesein FBDS CE O02EE A ERKTAR LDX #EIKADR Q0952a FC33 ED 00 [l STD @,x STOR ON USER STK
@osezAa FBDC DC DS A TAB1 LoD TEMFA GET FPC @d96@A FC3E 09 DEX ADJUST USER STK
2e905A FEDE A3 ee A SUERD o, 22961A FC36 DF E4 A STX SFSAVE RESAVE STK
ooSed4n FBEQ 27 @9 FBER BEGQ BRTN 0096z # NOW GO XQT USER SUBR
202258 FBEZ 28 TNX 2@963A FCZ8 96 FS A GOX7 LDAn EXONE STOFFED ON BRKPNT
@29esn FREZ 22 INX BOIE4A FCIA Z& @3 FC3F ENE GOX3
209e7A FBE4 8C QQEE A CFX #OFCODE CMFAR TO END TABLE @@egesA FC3C BD FD3E A JER SETR
Qe30an FERE7 26 F3I FBDC ENE TRE1 00%66A FC3IF Z@ 15 FCSE GOX3 ERA EARMS
eeses FBES A GOX2 EQU * ERRCR RETURN ENTRY FROM G
Qesien FRES &k FF ~ BERRTN LDAAR #$FF 29968 f3323233323 CRERTOD Y 0 M 90K K e
00511A FREE 33 BRTN RTZ 20569 % TRACE 1 INSTRUCTION

2QS70A FC41 CE @001 A NEXT LDX *#1

@e313. ¥ DELETE BRKFNT @e371a FC4d4 20 09 FC4F BRA TRACEZ
20314~ FBEC BRD FSFA A DELBRK JSK VaL NP
Qe91S~A FREF ZE F2 FBES EMI BERRTN ABORT OR ERR? 29973 (232333333 BRNR 222223234
2@e91eA FEF1 &1 @D A CHMPA #$D CR? Q374 * T ¢HEX> - TRACE (HEX> INSTTR
Q25174 FRFZ Ze F4 FBED BNE RERRTN 0e975A FC46 &1 @D A TRACE CMPA *$D T(CRY ? - TRACE 1
Q28137 FBFS SO TETR HEX? QESTEA FC43d 27 F7 FC41l REQ NEXT
Q23124 FBFE Z6 oD FCeS ENE DERKE JHMF IF SO @@377A FC4n BRD FARD A JER INPUT GET <HEX>
Qeo2en FEF2 CE @QRET A LDX #EKADR~1 @Q23TaA FC&4D 2F 94 FBES ELE Goxz RTN [F ABORT OR NOT HEX
Re3Z1A FEFE Cs @C a1 LDAE #1Z @ BRKFNT TABLE Q2272 FC4F DF F3 A TRACEZ STX NTRACE STORE <HEX>
QVSZZA FEFD @& DBRKZ INX 0RS&vA FCE1 E7 9& FBES BEQ GoxzZ RTN IF TRACE = @
@R223A FBFE eF 00 A CLF @, % eesdt1a FCE3 7C @@FS A INC EXONE XQT 1 INSTR
Qe9Z4a FCOO SA DECE QeSazAa FCEE 20 &2 FCBA BARMS ERA ARMSTK
@@eazsa FCel Ze FA FBFD BNE DBRK2
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eesa4

00935

0986

Q0937

eo92s

009894
00990A
209914
229292A
009934
2093944
22995A
@e296A
@e997a
005984
20999A
eieoen

21002
21003
eieo04
010054
2100€6A
218274
21003A
210634

eiett
ei012
e1e13
eietid
ete1s
et1e1e
01017
ei1e18
eieida
ei1ezoa

e10z22

010Z3A
etez4a
ei1ez2sa
etozeA
e1ez27A
210284
010294
o10830A
e1e31A
e103za
01033R
21034A
Q1235A
e123€A
01837

o1038

21039

21040A
210414

FC58
FCS9
FC5a
FCSC
FCSD
FCSF
FCez
FCe4
FCeée
FC&3
FCEB
FCEE

FC714
FC73
FC7S
FC76
FC?78

FC79
FC7C

FC7E
FC7F
FC82
FCas
FCa7
FC8s
FC8EB
FC3E
FC9ot
FC23
FC9SS
FCoe
FCsa
FC23A

FCSD
FCa@

LILBUG €801 DEBUG MONITOR %x% VER 1.0 muxx

XEEXRERXNEE CALL SUBR EEXEXEXEXX

*¥ ENTRY AFTER C COMMAND, AFTER XQT USER RTS

¥ SAVE USER REGISTERS

% PRINT REGISTERS

% RETURN TO ROUTINE CALLING C COMMAND ROUTINE

36 CRTS FSHA SAVE TO GET CC

o7 TFA

97 E3 A STARA SAVSTK+6 CC

3z FULA

9F E4 A STS SPSAVE STK PNTR

8E QOCF & LDS #STACK

DD Et A STD SAVSTK+4 A,B

DF DF A STX SAVSTK+2 X

CE FCS58 A LDX #CRTS PC PNT TO MONITOR
DF DD A STx SAVSTK

BD FD15 A JSR RBRK REMOVE BRKPNTS

7E FD7A A JMF ENDCAL GO PR REGS, © EXONE

* SETCLK - USED BY ON-CHIP CLOCK
* FOR HARDHWARE TRACE
% SET TIMER TO COMPARE AFTER 1 CYCLE OF USER INSTR

Cce 18 A SETCLK LDAR i3 SET eCYCLES

DE o9 A LDX CLOCK GET CLOCK TIME

3n ABX ADD & CYCLES

DF ©OR A STX OCREG STORE IN COMPARE REG
39 RT3

EXEREERXEX NMI ENTRY EXEXXXNENE

# ENTER FROM X@T 1 INSTR - TRACE OR XQT OVER BRKPNT
¥ MOVE REGS FROM USER STK TO MONITOR STORAGE
* REFLACE RRKPNTS WITH USER CODE
% IF NOT TRACING, REPLACE CODE WITH BRKPNTS (3F)
* IF TRACING, PRINT REGISTERS
* EXECUTE NEXT USER INSTR
¥ ENTRY FOR ONCHIF CLOCK TRACE

7C 0008 A C.NMI INC TCSR ERING LEVEL HIGH

aD F3 FC71 BSR SETCLK NC NMI, BUFT LEVEL CHG
% ENTRY FOR PTM HARDWARE TRACE

3e M.NMI  TSX TRANSFER STK FNTR

8E QOCF A LDS #5STACK

8D 79 FCFD ESR MOVSTK SAVE USER REGS

BRD FDIS A JSR RBRK REMOVE BRKPNT

DE F3 A LDX NTRACE TRACE?

Z6 @a FC39S BNE NMIO1

7F 09FS A CLR EXONE

BD FD36 A JSR SETEB

2B 24 FCB7 BMI NMI@3

Z2 25 FCBA BRA ARMSTK

o9 NMIQ1 DEX

DF F3 A NMI21S5 STX NTRACE

Z& 2% FCOD BNE NMiez

7F 22FS A CLR EXONE

* PRINT TRACE LINE:

% OP-XX P-XXXX X-XXXX A-XX B-XX C-XX S-XXXX

¥ CHECK [F USER HIT CONTROL X TO TERMINATE TRACE
CE 900Q A NMIQZ2 LDX *0 CLR TRACE & EXONE IF TERMINATE
BD FDD7 A JER CHKABT

PAGE @2t

["2%-L ¥-]
210434
e1e44n
210454
01046A
ete4d47a
01043A
210494
210504
e1eSt

21052

21e53

21054A

. 010e55A

21@56A
010574
21053A
21053A
eieeen
ei1e61a
010€2A
9210534
oiesd4n
910654
e1066A
Q1RE7A
01068

e1e69A
21@70A
ete71

21072

010734
21274A
01075h
21076A
210774
21073A
21079

o1e20h

01032
21083
0te84A
21@85a
ei1e86aA
010374

010258

21292

°1091

210924
21233~
Q1e34nA
01035A
210364
Q1e37A
01053a
2102994

FCA3
FCAS
FCA8
FCAB
FCAD
FCEe
FCB3
FCBS
FCE7

FCB#A
FCEC
FCBE
FCEF
FCC1

FCCz
FCC4
FCCE
FCCe
FCCs
FCCS
FCCE
FCED
FCCF

FCD1
FCD3

FCDS
FCD?7
FCDPS
FCDE-
FCDD
FCDF

FCE1

FCEZ2
FCES
FCE?7
FCES

FCEA
FCED
FCEF
FCF1
FCF3
FCFS
FCF?
FCFe

LILBUG 6821 DEBUG MONITOR Xx¥% VER 1.0 ¥xx

27 F1 FC96 BECG NMIetS TERMINT [F = CNTL X
CE FFBL A LDX #FPRTOP GET ADR OF OP-

BD FBGE A JSR FPATA

DE D3 A LDx TEMFPA GET OLD PC

ED FADB A JER QUTZHS PR OPCODE

BD FE83 A JSR FREGS FR TRACE LINE

9¢ FS A LDAA EXONE

Z6 83 FCBA ENE ARMSTK

7E F95Z & NMIe3 JMF M&IN

% STACK USER REGISTERS
* MOVE FROM MONITOR STORAGE TO USER STACK
* IF TRACE - SET HARDWARE

SE E4 A ARMSTK LDS SPSAVE SET STK FOR RTI
DE DD ] LDX SAVSTK PC
3C FSHX
DE DF A LDx SAVSTK+Z X
3ac FSHX
pc Et LY LDD SAVSTK+4 GET A, B
36 FEHA MOVE TO STK
37 PSH
96 E3 A LDAA SAVSTK+€ GET CC
36 FSHA
o8 FS A LDAA EXONE
z7 1C FCE® EEQ ARMSQ4
DE DD [} LDX IAVSTK S4VE PC PNTR FOR NXT TRACE PRT
DF D9 ] STX TEMFA
® CHECK IF USE FTM OR ON-CHIP CLOCK
8D 17 FCEa BSR IFPTM
27 @D FCE:Z BEQ SETFTM GO USE PTM

* [F USER [SSUE TRACE COMMAND AND
* NOT USING PTHM - ASSUME ON-CHIF

86 ez A LDAA *2 SET DDR FOR OUTPUT

97 o1 A STAA PZDDR FORT 2

De es3 [ LDAE TCSR SET UP FOR ON-CHIP CLOCK

C4 FE A ANDR *$FE CLEAR OLVL BIT

D7 28 # STHE TCSR

ap 2@ FC71 BSR SETCLK SET CMPR REG, WAIT FOR CMPR
FCE1 A DUMMY EQU * INTERRUPT VECTORS USE THIS

e RTI

¥ SET HARDWARE FOR PTM
¥ INITIATE COUNTER
CC 0501 @A SETPTM LDD *$0501 M=5,L=1 TURN ON TRACE

DE F38 A Lpx FTHM GET ADR OF PTH
ED oz A STD Z,x STORE AT FTM ADR +2
3R ARMSO04 RTI

¥ CHECK NMI VECTOR
¥ DETERMINE [F USE ON-CHIF CLOCK OR PTM

* FOR HARDWARE TRACE
CE FFF@ A [FPTM LDX #VECTR GET ADR OF VECTORS
96 03 A LDAR MODE EXTERNAL VECTRS?
34 E@ A ANDA *SEQ CHK 3 MSB
81 ze A CHPA *EZ0 MODE 17
27 ez FCF7 REQ IFFTM2
DE FE A LDX VECPTR GET VECTOR TABLE
EE ocC 4 IFPTMZ2 LDX $C,X GET NMI ADDRESS
8C F8eo A CPX #EX.NMI PTM ENTRY?
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e1100A

ei1ez

ei11e3

ei1104

21105A
0110€6A
011e74h
e11e8a
211094
ottieA
11114
0i111za
21113A
oi114n
21115a
01116A
@1117A

Q1119

21120

o1121

01122

211234
e1124A
011254
011264
21127A
e11zan
01129A
211304
11314
211352A
Q1133A
21134n
21135A
21136A
211378
e1138aA
21139a
e114eA
21141a
e1142na

Q1144
21145
oi146
e1147a
011487
21149A
211504a
211514
e1152A
118354
e1154a
Q1155a
0115€A
01157A

FCFC

FCFD
FCFF
FDO1l
FD@3
FDes
FDo7
FDe2
FDREB
Fpep
FDOF
FD11
FDi2z
FD14

FD15
FDL7
FD19
FD1C
FD1E
FDiF
FDze
FDZ21
FDe3
FDZ4
FD26
FDz8
FDZA
FLZB
FDZC
FD2D
FDZE
FD30
FD32
FD3S

FD3€&
FDz8
FD3A
FD3D
FD3F
FD4e@
Fpaz
FD44
FD4g
FD47
FD4g

LILBUG 6801 DEBUG MONITOR %xxx VER 1.0 Xxx

39

-1
87
£C
97
D7
EC
DD
EC
DD
ce
3n
DF
32

o6
27
CE
ce
3C
3C
3A
15
a3
EE
27
AT
<)
28
28
SA
Cci
ze
TF
39

96
z5
CE
Cce
3C
EE
27
AB
37
ce
ED

oo [
E3 A
et A
EZ A
E1 A
03 A
DF A
s A
DD A
e6 A
E4 A
Fz A
1C FD35
QLEE A
ea A
00 ]
oo A
@z FDz2A
oe A
o4 A
EC FDiE
QOF2 A
Fz ]
79 FDRA
?20EE A
08 ]
ee A
i1e FDS4
eQ A
3F A
FAF7 A

RTS

RETURN WITH CC SET

FRRRIIOENNINANN MOVSTK AN RN IR INNN

* MOVE USER REGS FROM USER STACK TO MONITOR STORAGE

¥ RESET USER STACK POINTER

MOVSTK LDAA
STAA
LoD
STAA
STAE
LoD
STD
LoD
STD
LDAE
AEX
STX
RTS

e,
SAVETK+6
1.%
SAVSTK+S
SAVSTK+4
3,x
SAVSTK+Z
S,X
SAVSTK
*E

SPSAVE

MOVE C,B,A,X,FC
T0 PC,X,A,B,C

HRMMMNNH R REREEAE RERK MMM MMNMIOEMRNNN
* REPLACE BRKPNTS (SWI) WITH USER CODE
* BKADR ~ TABLE OF 4 BRKPNT ADR

* OFCODE - TABLE OF OPCODES,

RBRK LDAA
BEQ
Lox
LDAR
FSHX
PSHx
AEX
LDAA
PULX
LDX
BEQ
STAA
FULX
INK
INX
DECB
CMFPE
BNE
CLR
RTS

RBRK2

RBRK3

RBRKE&

ERKFLG
RBRKE
*BKADR
#NUMBP %2

RBRK3
2,X

#NUMBP
RBRKZ
ERKFLG

CORRESPOND TO ADR
IGNORE [F BRKFNTS NOT IN

GET TABLE OF ADR
INDEX INTO OFCODE TABLE
SAVE TABLE ADR

GET OFCODE
GET USER BRKPNT ADR
NO ADR

RESTORE OFCODE
GET NXTT ADR FROM TABL

ADJUST OPCODE INDEX
END TABLE?

CLR EBRKPNT FLAG

(3333353333333 IRIND MR35
¥ REPLACE USER CODE WITH 3F AT BRKPNT ADDRESSES
* IGNORE IF BREAKPOINTS ALREADY IN

SETB LDAA
BMNE
LDX
LDAB
PSHX
LoX
EES
LDAA
FSHE
LDAB
JSK

SETB2

BRKFLG
SHERR
#BKADR
*NUMEF %2

e,x
SETR4
e,X

*$3F
STRCHK

ALREADY IN7?
SET NEG RETURN

SET INDEX INTO OPCODES
SAVE ADR FPNTR
GET USER BRKPNT ADR

SKIP IF NO aDR
GET OFCODE

SAVE COFCODE [NDEX
SET SWI

STORE & CHK CHG

PAGE

21158A
211594
211604
01161A
211€2A
@1163A
21164A
211654
011664
21167A
011684
211694
ei170A
1171A

21174
e117S
21176
Q1177
201178
21173
e118e@
e1181a
211324
211834
01184a
@11385A
211864
e1137A
e1138A
21189A
211904
21151A
@1192A
21193
211248
21185A
21196
01137
Q011324
211994
012004
012¢1A
01z9za
e1203Aa

21205
o1zes
Q1ze7
e1zes
o120
e1z21e
01zt
ei1z212
QL2135
21214

0z3

FD4C
FD4D
FD4E
FDSe
FDS1
FDS2
FDS4
FDES
FDS56
FDS7
FDS8
FDSA
FDSC
FDSE

FDSF
FDeeQ
FDE3
FDES
FL&?
FDES8
FDEA
FD&C
FDEE
FD70
FD72Z
FD75

FD77
FD78

FD7&
FD7B
FD7C
FD7E
FDa0
FDa3

LILBUG 6801 DEBUG MONITOR ¥¥¥ VER 1.0 X%

a3
38
ZB
3C
3A
AT
38
o8
"Z:3
SA
ci
z6
D7
39

QE FDSE

ee A

e4 A
E3 FD3F
Fz a

F3
FS
FE86
Fos2

TIrD D

?1215A FD86 DE D7 A

PULB
FULX
BMI
PSHX
ABX
STRA
PULX
INX
INX
DECB
CMFB
BNE
STHE
RTS

SETB4

SETBE

SETB6

#NUMBP
SETBZ
ERKFLG

INDEX

ADR TABLE PNTR

3F STORED GOOD?

RESAVE TABLE PNTR v
CALCLATE OP POS IN TABLE
SAVE OPCODE

GET TABLE ADR

GET NXT ADT

ADJUST OPCODE INDEX
END TABLE?

LOOF [F NOT

SET BRKFNT FLAG

EEXEEXEXEX SWI ENTRY EEXEXEEEXX
¥ ENTER WITH BRKPOINT SETTING

SAVE USER REGISTERS

DECR PC TO POINT AT SHI

FPRINT REGISTERS

*
#*
¥ REFLACE SWI’S WITH USER CODE
*
x

GO TO MAIN CONTROL LCOP

TSX
LDS
BSK
LDX
LEX
STX
STX
LDAA
BEQ
BSK
JSR
ENE
* REG & =
INCA
BRA

M.SWI

*x ENTRY FROM CRTS - PR REGS,

ENDCAL EGU
BKPERR CLRA
CLRB
ST
STAA
JSR
JHMP

SHI3

#STACK
MOVSTK
SAVSTK

SAVETK
TEMPA
ERKFLG
EKPERR
RERK
BRKTAB
EKPERR

SWI3

*

NTRACE

EXCONE

FREGS1
MAIN

GET USER STK

SET TO INTERNAL STK
SAVE USER REGS

DECR USER FC

SAVE FOR BRKTAB CHK

ERR IF NOT BRKPOINT

REMOVE BRKPNT FROM CODE
BRKPNT IN TARBLE?

@ IF BRKTAB FIND BRKFNT

RTN TO MAIN

NUM INSTR TO TRACE
XOT 1 INSTR

RESET
CLEAR

GO TC MAIN LOOP

EXXXXEXNEX DISPLAY EXEXEXEXXKX

D OF D <¢ADR>

OR D (ADR> ¢(ADR>

DISFLAY MEMORY - BLK OF MEMORY AROUND LAST
REFERENCED BYTE FROM MEM/EX

DISPFLAY 16 BYTES AROUND

ASCIT CHAR

<ADR> SPECIFIED

WILL RE PRINTED ON THE RIGHT

MEM/EX PNTR WILL PNT TC LAST ADR REFERENCED
AT END OF DISFLAY COMMAND

ISPLY LDX

*
*
*
*
*
¥ OR DISPLAY FROM <¢ADR> TO (ADR> MOD 16
*
*
*
*
D

PNTR

SAVE MEMORY/EX FNTR
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PAGE

012164
e1ziva
e1z18A
212138A
el1zzen
e1z221A
R122ZA
@1Z23n
01224A
@1Z2Z5A
012264
B12E7A
@1z228A
212294
01230ea
812314
012324
@1233A
Q1234
@1235A
01Z236A
Q1237a
@1238A
212394
e1z240a
Q1Z41A
012424
012434
Q1Z44A
01245

21248

21247

Qi Z484A
Q1248A
o1z5eA
@1251A
@1Z25ZA
01253A
e1254A
Q1255A
21256A
Q1LZ57n
@1258a

01z60
01261
e1zez
012653
0izR4
@1ZES
Q1ZE6A
R1ZE7AR
Q1Z68A
R12E9A
QLZ7e2A
QLZ71A
Q1272A
QLZ73A

ol

FD88
FD&S
FD&E
FDAD
FD&F
FD9t
FDS3
FDSS
FD97
FD9S
FDYB
FDSE
FDAQ
FDAZ
FDAS
FDAT
FDAA
FDAA
FDAC
FDAD
FDAF
FDE1
FDBZ
FDES
FDE7
FDES
FDEE
FDED
FDEF

FDC1
FDC3
FpCe
FDC2
FDCB
FDCE
FDCF
FDD1
FDD3
FDDS
Fobe

FDD7
FDD8
FDDaA
FoDC
FDDE

FDE® &

FDEZ
FDES

LILBUG 6801 DEBUG MONITOR %¥% VER 1.0 xxx

3C
a1
z7
&p
ZF
DF
81
ze
DC
Cc4
as
DD
C3
[o]o]
ze
38
DF
86
39
8D
zF
DC
c4
D7
93
se
a4
ar

Ce
ED
CE
ce
ED

DF
ce
aD
4F
39

36
ce
aD
a4
&1

BD
a1

ep A
ea FD97
5A FDES
16 FDAT
D7 a
oD A
16 FDAD
D7 A
Fo A
ee1te A
D7 a
Qe20 A
D9 A
14 FDCt
D7 a
FF A
3A FDES
F& FDA7
D7 a
Fe A
D& A
D2 a
EC FDA7
DA A
Fe &
DA A
oC &
FES4 A
2eD7 A
5] A
F&DF A
D7 A
10 A
7F FES4
oz A
78 FES4
7F @
17 A
©3 FDES
F3ee A
13 “

PSHX
CMFA *$D CR?
BEQ SHOW3S NO ARG
BSR PYALIN
ELE SHERREZ ERR IF NOT HEX, OR ABORT
STK FNTR
CMFA *#¥D CR?
ENE SHOW4
SHOW3S LLD FNTR DEFINE BLK TO DMP
ANDB #$FQ MASK OUT LOW DIGIT
SUED #¥10
STD PNTR
AabDD #$Z0@
STD TEMFA TO ADR
ERA SHOW3
SHERRZ FULX RESET MEM/EX PNTR
ST PNTR
SHERR LDAA #$FF
RTS
SHOW4 EBSR FVYALIN READ HEX #
BL SHERRZ JHF IF ERR
LDD FNTR FROM ADR ¢ TO ADR?
ANDE #4FQ MASK OUT LOW ORDER DIGIT
STAE PNTR+1
SUBD TEMFA
EHI SHERRZ
LDAA TEMFA+1 MASK TO FULL LINE
ANDA #8FQ
STan TEMFPA+1 CHANGES LAST REF ADR

* TURN ON HIGH 3SFEED DEVICE
#* CALL HIGH SPEED DATA ROUTINE TO OUTPUT

* DATA FROM ADR IM PNTR TO ADR IN TEMFA
SHOW& LDAB #HS . ON
JER o2
LD #EBLK+1 GET TRANSFER PACKET
LDAB #HS . DTA
JER io
PULX RETRIEVE MEM/EX PNTR
STX PNTR
LDAB #HS . OFF
BSR oz
CLRA CLEAR CC FOR RETURN
RT3

EEREEEXERKEEERRX CHKABT EEXEXEXKEEXEXRRKXE

* READ WITH NO KWAIT
* CHK FOR CONTROL X -~ ESCAPE FROM PRINT
¥ CHK FOR CONTROL W - HAIT DURING T COR D PRINT
#* ANY CHARACTER CONTINUES FRINT
¥ ANY OTHER CHARACTER - READ & IGNCRE
CHKART FSHe
LDAE #CI[.DTA READ A CHAR
ESR ez
ANDA *#$7F CLEAR FARITY
CHMFA #CNTLKW CONTROL W?
ENE CHKZ IF SO0 WAIT FOR INPUT
JER INCHNP TO CONTINUVE PRINT
CHK2 CHMPA #CNTLX CONTROL X7

PAGE

21274
012754
Q1 Z276A

@1Z78A

e1z3@

12381

e1zaz

21283

Q1234

21Z285A
Q123BA
212874A
Q12334
@1239A
e1z90a
21291A
01z25Z

21293A
21234A
2123854
@1296R
R1297R
212984
012338A
e1300A
21321a
e1302A
21303A
21304

2130548
01 306R
21307A
213084A
213094
e13102R
213114
21312A
R1313e
21314A
013158A
@131€A
21317a
213134
213194
Q13204

@13304A
Q13314

ez5

FDE?7
FDE8

FDES

FESC
FESE
FE41
FE

3
3
4
4

AN

FEaZ
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3z
39

7E

3e
EE
EC
DD
EC
)
BD

CE
BD
4F
36
BD
BD
BRD
32

. 4c

a1

F9FA A

ez
ee
D7
ez
D2
FB1Z2

B b vl 3 O o4

FFC1
FBRE

DD

FARED
FADD
FabDD

DI

Fe FEo1

@
A
-n
m
w

¥ RETURN WITH CC SET
PULA

SHOH1S RTS

FVALIN JMP VAL INP SAVE BYTES

EXEXKEEXXKKRRNER HSDTA MEEXEXREKKKEXNEXK

¥ FROM &4DR, TO- ADR IN TRANSFER ELOCK

¥ ADR ARE DIVISIELE BY 16

* ADR OF BLOCK WAS IN REG X

*¥ X SAVED ON STK BY IO

HSDTA  TSX GET TRANSFER PACKET
LDX 2,x%
LDD 6,X GET FRCOM ADR
STD PNTR SHVE FOR DUMP
LoD Z2,X GET TO ADR
STD TEMFA
SHOWS  JSR FCRLF LINE FEED
* PRINT BLOCK HEADING
LDX #SFACEE PR LEADING BLANKS
JSFK PDATA
CLR#
FRTTL FPSHA
JSR OUTHR CONVERT TO DISPLAY
JSR SFACE
JSR SFaCE PR 2 SFACES
PULA GET CNTR
IMCa
CMFA *#$10 PR @-F
BNE PRTTL FINISHED?
¥ CHECK [F USER WANT TO TERMINT DISPLAY CMD
SHOW1@ ESR CHKABT
EEQ SHOWL S RETURN IF CONTROL X
JSR PCRLF
LDx #FNTR GET ADR OF LINE
JER QUT4HS PRINT ADR
LDX FNTR GET CONTENTS OF MEMORY
LDAR #16 CNTR FOR LINE
SHOW1Z JSR QUTZHS FR DATA
INX INCR ADR PNTR
DECE
BMNE SHON1Z LOOF
JER SFPACE PRINT ASCII DUMP
LDAB #16 NUM CHAR/LINE
LDX FNTR
SHOW{4 LDAA 3,%
AND® #ETF CHK PRINTABLE
CMF& #$Z0
BELT SHOW1E NON-CHAR
CMFPA #8661
BLT SHON18
SHOW1€E LDARA LA PR . FOR NON-CHAR
SHOW18 ISk OUTCH
INX
LECB
ENE SHOW1 4 LOOP
Loo TEMFA
SUED PNTR
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01332A FE49 27 9D FDES8 BEG SHCW19 RETURN 21391 EEXKEEEXEEERRNN LOAD XMXXNKEEXXXENXKNR
@1333a FE4B DF D7 A STX FNTR SAVE FROM ADR 91392 ¥ L LOAD A TAFE FILE
Q13344 FE4D 7D 00D8 oA TST PNTR+1 01393 * L COFFSET> LOAD WITH AN OFFSET
@1335A FES5@ 26 BF FE11 BNE SHOW1 @ END OF LINE ¥ SET FUNCTION IN BULK STORE PACKET
Q13354 FESEZ Z@ A3 FDF7 ERA SHOWS END OF BLOCK * IF OFFSET - 3RD, 4TH WRDS OF FACKET = OFFSET
¥ LDX W/ ADR OF TRANSFER FACKET
01338 * 10 CalLlL - TO SAVE A FEW BYTES * JMF THRU [0 VECTOR TO BSDTA
813394 FES4 7E FADF A 102 JMP Io ©1393A FESA C6 o1 A LOAD LDAE #1 SET LOAD FCN = 1
2139924 FESC D7 D6 A LOADZ STaE BELK
01341 HEHEHNHEICI AT RDZADR R AN RN KN 21400 FESE CE 0000 & LDX @ INIT OFFSET=0
21342 ¥ READ (DELIM> ¢(ADR1> <(ADRZ> 214@1A FEA1 DF DS 4] STX BELK+3
01343A FES7 81 @D & RDZADR CMFA #$0D CR? ©140zZn FEA3Z &1 @D @ CMPA LY 3 CR7?
@1344n FESS 27 13 FEBE BREQ FNCHER @14923A rEAS 27 DO FE77 BEG PNCH4 YES
01%454 FESE 3D aC FDES ESR Pual IN CALL INPUT ROUTINE @14@4A FEAT 8D BC FE6&S BSKR PNCH3
213464 FESD 2F @F FEGE RLE PNCHER CHK IF NUMBER 014Q5A FEAY 20 CC FE77 BRA FNCH4
913474 FESF DF D7 “ 5T EBLK+1 SAVE 1ST ADR (PNTR)
01343 ¥ INFUT CHECKS FOR DELIMITER 21407 ERENHRRAERKNEERE VERIFY HARENNH RN ERERN
013424 FEB1 31 eD 2] CMFaA #¢D CR? 21403 *¥ ¥V  VERIFY THAT TAFE LOADED CORRECTLY
0135en FEE3 27 0% FEGE EEQ FMCHER DO NOT ALLOW CR . 21409 * V ¢OFFSET> CHECK FROG LOADED WITH OFFSET CORRECTLY
21351Aa FEES BD FDE9 & PNCH2 JSR FVALIN READ NEXT ADR e1410 ¥ SET FCN I[N RULK STORE FACKET
01352a FEE& ZF 04 FEGE ELE FNCHER VALID ADR? 1411 # IF OFFSET -~ 3IRD, 4TH WRDS = OFFSET
FEEA 31 OC a CMPA #4D REQUIRE CR AFTER ADR @1412 * LDX W/ &4DR OF FACKET
FEGC 27 @3 FETHY EREG PMCRTN 21413 * JMF THRY [0 VECTOR TO BSDTa
FEEE 26 FF & PNCHER LDAA #§FF ERR RTN ®1414A FEAB C6 FF A VERF LDAR #8FF
01356a FE7@ 38 FULX REMOVE SUBR CALL ADR 21415~ FEAD 2@ ED FESC ERA LoaDz
1357/ FE71 39 PNCRTN RTS
01417 HHRNENNER R BSOH XMEERMEREN
81359 (3333 3333353333 MV In R 3332383338272 1418 * TURN FUNCH ON FOR RERD OR WRITE
o13E@ ¥ P ¢ADR1> ¢(ADR2> 01419 ¥ BELK MUST BE SET - BELK=2 WRITE
21361 * FUNCH FROM ¢AaDR1> TO ¢aDREZ> 014Z20 * BELK#@ ON FOR READ
01362 % ERROR [F <ADRZ:» LT <(ADR1:» @1421A FEAF 236 11 A RSON LDAA #$11 SET FOR READ
Q1363 * SET UP TRANSFER PaCKET @14ZZa FER1 7D @2@D6 A TST EBLK
01364 ¥ 1ST WRD - FCN FOR FUNCH = @ 214Z3A FEE4 Z6 @1 FERY ENE ESONZ JUMP [F WERF/LOAD
21365 * ZND, 3RD WRDS = (AaDRt: 21424Aa FEBB 4C INCA SET REG A=$1Z FOR WRT TAPE
e1ZEE ) ¥ 4TH, S5TH WRDS = (aADRZ> @142Sa FEE7 7E F3@9 @& BSONZ  UMF OUTCH
21367 ¥ LDX W/ ADR OF TRANSFER PACKET
01363 ® JMF THRU [0 VECTOR TO ESDTA 21427 A ATKI A RSOFF oo A ACH K HEH K
FE72 7F @@eD6 A FUNCH CLR BBLK SET RULK STR FCN @14z804 FERA CE FFBR A BSOFF LDX #FUNOFF  TURN PUNCH OFF
FE7E 8D E® FEST BSK RDZaDR RE&D Z ADDRESSES 21429A FEED KD FROR7 A JER FDATAL OUTFUT STRG & RTN
¥ HEX STILL IN TEMPA (RBLK+3) - END ADR 01430A FEC® 7E FA&DR A IMF DELAY WALT FOR PRT SYNC
FE77 BD FR12 @A FNCH4 JSK PCRLF
#* SET NO ECHO-FLAGY TAPE FLAG 01432 HRERRKRKHFE BSDTA XEMAREKEKK
FE7aA 86 10 A LDAA #$10 # NULLS W-TAPE CR 914334 FEC3 3@ BSDTA TSX BULK STORE DATA
FE7C 97 F& “ STéHA QUTSH 214%4n FEC4 EE 02 a LD Z.x GET [0 FACK VECTOR
FEVE C& 12 2] LDAE #BS .ON TURN FUNCH ON 01435A FECE A& 0O A LDA&A O,x GET FCN
FEA® AD DZ FES4 ESKR 10z @143EA FEC8 97 DE A STAA BELK USED BY VERF/LOAD
FE&Zz CE eeDE @A Lox #BBLK ADR OF BULK STORE BLK 214374 FECA 27 8% FF2S BEQ ESPUN JUMP TO FUNCH, FCN=@
FE&S Ce 14 A LDAB #BS.DTA  OFFSET 70 2ULK ROUTINE 21458 ¥ FALL THRU TO VERF-BBLK=-1, LOAD-BELK=1
FE&7 aD CR FES4 RSR [oz
FE&9 =& FSHA SAVE FOR RETURN CC 21440 * VERIFY, LOAD
FEAA CE 16 A LDARE #ES,.OFF TURN OFF TAPE * GET OFFSET FROM i0 PACKET
FERC a* C& FES4 RSF oz % FIND S1 REC - DATA
FEAE KD FLD7 & JER CHKART CLE&4R I0Q BUF * READ RYTE CNT (TEMP)
FES1 ED FDD7 @& JSR CHKABT DCUBLE EBUF ¥ READ ADDRESS - SET REG X
215a6n FES4 T7F QOFE @ CLK QUTSK TURN PR ON * READ & STORE DaTA, COMFUTE CHK SUM
@1387a FEST 32 FULa Q1445 ¥ COMPARE TAPE TCO COMPUTED CKSUM
213838n FES8 4D TSTa SET RETURN PR 21447A FECC EC 03 A [ 3.% GET OFFSET

@1339A FE9S 39 RTS FAGE 823 LILEUG 63921 DEEBUG MCNITOR #%x% VER 1.0 #¥x
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@1448A FECE DD D7 A 8TD PNTR e15e7 EEXEREXEXX BSDTA ~ PUNCH EXEXXEXXXX
21449Aa FEDQ® BD F806 A LOAD3 JUSR INCHNP READ e15e8 ¥ MOVE FROM & TO ADPRESSES TO STORAGE
21456A FED3 381 53 A LOAD4 CMPA *'S GET 1ST GOOD REC 21509 * PNTR - FROM ADR TEMPA - TO ADR
@1451A FEDS 26 FS FEDOQ ENE LOAD3 ei51e * BBELK - REUSED FOR FRAME CNT
21452A FED7 BD F8@6 A JSR INCHNF 21511 ¥ TEMP -~ REUSED FOR BYTE CNT
@1453A FEDA 31 39 A CMPA #'9 1512 # PUNCH NULLS &S LEADER ON TAFE
@1454A FEDC 27 32 FFie@ EEQ LOAD2@ FINI AFTER S9 1513 ¥ PUNCH CR/LF, NULL, S1(RECORD TYPE),
014554 FEDE &1 31 ] CMF& LAA) DATA REC 21514 * FRAME COUNT, ADDRESS, DaTha, CHECKSUM
@1456A FEEQ Z6 F1 FED3 ENE LOAD4 NO 21515 ¥ EOF RECORD - S9030000FC
214574 FEEZ 7F o¢De A CLR cKsuM INIT CHECK SuM 2151i6A FF25 EC ot A BSFUN LDD 1.,x GET FROM ADR
@1458A FEES 8D ZA FF11 BSR BYTE GET BYTE CNT @1517A FF27 DD D7 A STD PNTR
214594 FEE7 C@ @Z A SUEB L 34 DECR BYTE CNT FROM IT 21518A FF29 EC @3 ] LoD 3.X GET TO ADR
014604 FEE9 D7 DR A STAE TEMP STORAGE FOR BYTE CNT @1519A4 FFZR DD DS a STD TEMPA
21461 % READ 4 HEX DIGITS FROM INFUT 2i5z¢ ¥ PUNCH LEADER
01462 * FORM &DDRESS AND STORE I[N REG X e15z21iA FFZD C6 19 A LDAE *Z5
?1463A FEEB 8D 24 FF11 BSR BYTE 1 BYTE @1522A FF2F 4F PNULL CLRA OUTPUT NULL CHAR
Qi464A FEED 37 PSHEB SAVE 1ST BYTE @1523A FF30 BD F309 A JSR OUTCH
01465A FEEE &D 21 FF11 BSR BYTE ZND BYTE @1524A FF33 5A DECE
01466A FEF® 32 FULA GET 1ST BYTE @1525A FF34 26 FS FF2F ENE PNULL LOOP IF NOT FINI
Q14€7A FEF1 D3 D7 A ADDD FNTR ADD OFFSET @1526A FF36 DC DS A PUN11 LDD TEMFA
91468A FEF3 37 PSHB MOVE A:B TO X Q18274 FF38 D@ D& A SUER PNTR+1
01469A FEF4 36 FSHA @15z8A FF3A 92 D7 ) SBCHA PNTR FROM aDR ¢ TO ADR?
@1470¢A FEFS 338 FULX SET REG X = ADR @1529A FF3C zZ€ 04 FF42 ENE FUNZZ
01471 % STORE DATA 215508 FF3E C1 18 ] CMFB »Z4
214724 FEFE &D 18 FF11 LOAD11 BSR BYTE GET BYTE IN REG B 21531A FF42 25 0Z FF44 ECS FUNZ23
014738 FEFR 7A QO@DB A DEC TEMP DEC EBYTE CNT 0153ZAa FF4Z C6 17 A PUNZZ LD&E #Z3 SET FRAME CNT
@1474A FEFB Z7 QE FFOB BEQ LOAD1S END REC? ©01533A FF44 CB 04 A PUN23 ADLE +4
©1475A FEFD 7D €2D&6 @A 78T BELK SKIP STORE IF VERF @1534A FF468 D7 De A STRB BBLK
01476A FFOQ 2B 02 FFe4 BMI LoAD12 JUST COMPARE Q15354 FF43d Co @3 A SUERE *3
©1477A FFOZ E7 @@ A STAB 9, ©01536A FF4n D7 DB A STAE TEMP BYTE CNT THIS REC
Q14734 FFQR4 E1 Q0 A LOAD1IZ CHMFE @, Q1837 * PUNCH CR-LF, NULLS,S,1
21479A FFQE zZ6 @6 FFQE BNE LOAD1S ERROR 01538A FF4C CE FFA2 A LDX #MTAPE
014304 FFO8 03 INX 01839~ FF4F ED FROGE A VSR PDATA
01431A FFOS Z@ EE FEF6 ERA LOAD11 @1540Aa FFSZ SF CLRB ZERO CHKSUM
@1482Z * CHECKSUMS GOOD? 01541 * FUNCH FRAME CNT
Q1423 % CKSUM IS ONE’S COMPLE ®1542A FFS53 CE @@DE6 A LDX #BBLK
21484 FFOB 4C LOAD1S INChA CHKSUM ADDED INTO B B1545A FFE6 8D Z9 FF81 BSK FUNTZ PUNCH 2 HEX CHAR
@1435A FFRC 7 C2 FEDO BEQ LOAD3 GET NEXT REC 21544 * PUNCH &#DDRESS
21486 ¥ CHECKSUM ERROR, VERF FAILURE, LOAD FAIL ERR @15454 FFS&8 CE eeD7 A LoX #PNTR
1437 FFRE a6 FF “ LOAD1IS LDAA *®SFF SET NEG FOR ER RTN 21544 FFSE 8D Z4 FFA1Y BSR FUNTZ
214887 FF12 32 LOADZ? RTS @1547A FFBD 23 [Nz
®1543A FFSE &D Z1 FF31 BSK FUNTEZ

21430 FXEXKKXEXXKAEREY BYTE HEXENEEXEXRERXN 01548 ¥ PUNCH D:&aT
21491 ¥ FORM 4 HEX BYTE FROM Z DISFLAY BYTES ®155e¢A FFE® DE D7 A LDX PNTR
01492 * CALL INHEX TO READ 1 HEX DIGIT FROM INPUT @tES1a FFEZ &D 1D FF81 PUN3Z BSR PUNT2 PUNCH {BYTE (2 FRAMES)
214934 FF11 5F BYTE CLRE READ A-F AS HEX Q1E52A FFE4 08 INX INCR X FNTR
01494 FF12 BD FA3F A JSK INHEX @1S53A FFSS 7é4 @@DE A DEC TEMP DECR BYTE CNT
@1435a FF15 C6 1@ A LDAB *16 @21554A FFEd& ZE F& FF6Z ENE FUN32
©®1436a FF17 3D MuL LSBE IN REG B Q1555 FF&a DF D7 “ ST FNTR
@1497A FF128 37 FSHE SAVE 0i5%eA FFeC COMB
P14930a FF19 &F CLRE FLAG FOR INHEX FFED FE=B
Q14994 FF1A ED FA3F A JER INHEX FFSE TSX
01E00n FFID 33 FULE FFESF 2D 1@ FFa1 ESE PUNTZ PUNCH CHKSUM
e1sels FF1E 1B AEA GET 1 BYTE FETLOG3 FLLB RESTORE

n FFL{F 16 TAE SAVE IN B FF72 DE D7 A Lox FNTR

FF20 Sk De A ADDA CKSUM oy FFT74 0D DEX

015@4n FFZZ2 97 De A STAA CKSUM FF75 9C DS A CPX TEMPA
015054 FFZ4 39 RTS 9ze LILBUG 6821 DEBUG MONITOR #x% VER 1.0 xxx*
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91564n FF77 26 BD FF36 BNE PUN11 A FFRE o1 a
215654 FF78 CE FFAS A LDX *MEOF PUNCH ECF 01588A FFR7 58 A FCE TX.1
ei15e66a FF7C BD FBRE A JSR FLATA A FFB3 a1 A
Q1567A FFTF 4F CLRA CLEAR CC FOR RETURN 21589A FFB2 41 A FCB "A,Q
21588A FFBQ 33 RTS A FFBA ee A
21569 ¥ PUNCH Z HEX CHAR, UPDATE CHKSUM 2159@A FFEE 4z A FCB 'E.0
@157eA FF31 EB @@ A PUNTZ ALDB 2,X A FFBC %Q A
91571A FFA3 7E FAEL & JMF OUTZH OUTPUT 2 HEX & RTN 21591Aa FFRD 432 A FCR ’C.0
A FFBE ee a
21572 EXXKXEEXN¥E ROM DATA EXEXKEEEXKK 21592A FFEBF S3 A FCE 'S,
@1574A FF3g ie A PRTON FCE $10,83A,8$12,83539,4 TURN ON PRT A FFCe et A
A FFR7 3R A 215934 FFC1 ze A SPACEE FCC / / 6 SPACES FOR SHOW HEADER
A FFas 1e A A FFCZ ze A
n FFas 29 a A FFC3 ze ]
A FF3R @4 2] A FFC4 ze A
21575& FFAE 14 A PUNOFF FCE $14,%13 TAPE CONTROL A FFCS 2@ A
A FF&C 13 a & FFCE 20 “
Q1576A FFAD Q4 a FCR 4 EOF @1594~ FFCT Q4 ] FCB 4
@1577A FFBE 3F a4 QMARK FCE $3F,4 PR 7
A FF&F @4 A 01596 ERRNRNHXMERNK VECTORS  MAMa MMM RN RN NN
@1578A FF2@ 4C A LIL FCC ALILBUG 1.0/ 01587 x VECTOR INDEFENDENCE
A FF21 42 A 21598 ¥ ALSO SAVE ON RAM USAGE
A FF3Z ac A 01599 ¥ VECPTR - RAM FNTR TO VECTOR TABLE
A FFE3 a4z B 21800 % VECTOR TABLE - ADR OF [NTERRUPT VECTORS
A FF94 55 A o101 % MAY BE REDEFINED BY USER TAELE IN SAME FORM
A FF35 47 A 21602A FFC8 FCE1 @A SERIAL FDB DUMMY NOT USED BY MONITOR
A FF36 z9 A 016@3A FFCaA FCE1 & TIMOVF FDB pumny
A FFS7 1 A e16ed4a FFCC FCE1 A TIMOUT FDBE DUMMY
A FFS2 2E A 01605A FFCE FCE1 +a TIMIN FDR pummy
A FFg9g ze A Q1E606A FFDO FCE1 A IRQ1 FDE DunMYy
Q1579A FFSA 24 A FCg 4 916@7A FFDZ Fazi A SHI FDE IN.SHI
@1530A FFSE 4E A NOCHG FCC /N0 CHG/ 0160@3R FFD4 F303 A NMI FDE IN.NMI
A FFIC 4F a 1603 % DUMMY 1S AN RTI
A FF2D ze A
& FFSE 4z a 216114 FFDE ORG $FFDB
A FFOF 4z A 01612 ¥ USE ADR ON STK TO OBTAIN INDEX
A FFRQ 47 a 21613 % USE [NDEX TO GET CORRECT VECTOR
e15381a FFal e4 A FCR 4 EOF oi614 *® ROUTINE ADR FROM VECTOR TABLE.
@1582A FFAZ &3 A MTAFE FCB ’S,"1,4 ©1615A FFDE 32 VECTOR PULA THROW AHWAY MSB OF ADR
A FFA3 31 A @i1616A FFD7 33 FULE GET LSB
A FFA4 e 2] 01617A FFD& 83 FFE4 A SUBD #[ .SER+2
21583A FFAS 53 A MEOF FCC /89030000FC/ 21€18A FFDB DE FE A LDX VECPTR ADR OF VECTOR TABLE
-A FFAE <] 2} 216194 FFDD 3a ARX “DD OFFSET
A FFAT Ie L] 01620~ FFDE EE Q@ A LDX 0,X GET VECTOR ADR
A FFA2 33 “ 0i1621a FFE® GE 20 A JMF a,x GO THRU VECTOR
A FFAS 30 A
A FFAR 30 A 01623 ® INTERRUFTS GO THRU VECTORS, THEN HERE
A FFAE e B 01624 * BSR STORES ADR ON STACK
A FFAC 3e ) 21625 ¥ ADR USED TO OBTAIN INDEX INTO VECTOR TABL
“ FFAD 4€ A 016264 FFEZ 8D F2 FFDE [.SER BSK YECTOR
A FFAE 43 A @1E6Z7A FFE4 8D F@ FFDE [.TOVF BESR VECTOR
Q15844 FFaF @D E FCE $D.,4 Q1&Z8a FFEG &D EE FFD6 I.TOVT KSR YVECTOR
A FFRQ 24d a @1629A FFER 3D EC FFDE I.TIN BSR VECTOR
Q1585% FFR1 aF ¢ PRTOF FCC /O0P~/ PRT FOR TRACE LINE Q163%@4 FFEa 3D Ea FFDE [.IRG1 BSKR VECTOR
“ FFRZ se B Q1621A FFEC aD E2 FFDE I.SWI ESR WECTOR
A FFB3 zD “ 9216324 FFEE 8D E& FFDE& I[.NMI ESK VECTOR
@15388a FFE4 a4 ] FCB 4
®15&7a FFRG =12 A ARRAY FCB ‘Pl ARRAY OF REG AND WRD LEN 21634 * INTERRUPT VECTORS
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21635A
@1636A
Q1iEETA
@16324
216324
216404
21641A
Q1642ZA
1643

FFFO
FFFZ
FFFa
FFFE
FFFa
FFFa
FFFC
FFFE

FFEZ
FFE4
FFEE
FFE2
FFEA
FFEC
FFEE
F81E
F&F&

TOTAL ERRORS @edea

22D
o0as
Fo18
oatL7
2e1L8
PAGE ©

ARMS04
ARMSTK
ARRAY
BARMS
BELK

EERRTN
RKADR
ERFERR
BFoZ
BF24
EFee6
BRKFLG
ERKPNT
BRKTAR
BRTN
ES.DTA
BS.OFF
ES.ON
BSDTH
BSOFF
ESCN
ESONZ
BSFUN
BYTE
CONMI
CAall
CALLF
CHK2
CHKART
CHRNL
ClI
CI.DTA
CI.OFF
CI.ON
CIDTA
CIDTA1
CiDTaz
CIOFF
CION
CKSUM
CLOCK
CLRAM
CNTLN

TMTLM

21065
Q@9az
Q@733
@966

ee147
0ears
3504

oez
@02@&#@137¢

20154

20124
20194
21423
01437
21453

0133}
CRLOT*

@a191
@eZ45

eees4
QRCESKRROETS Q1273

32 LILEUG &

A VECTR FDB [.SER
] FLE [.TOVF
[ FLE I.TCVT
4] FDE [.TIN
3] FDE [.IRQ1
] FDE [.SH1
A FLE I.HMI
“ FDE STRT

A END START
21087%

21032 01049 @10@54%
N1S87%

@936;*

Q@511 Q1250 01347
Q1534 B1542
QOT1OX0Q315 20317 20929

20877 22892 X201 2e32¢ 21125
G1L3Ex

COI3X01123 1141 1147 21170 @1133

QRIETX
20901%00323 @1191
03“11*

21a33x
D14Za%
014cl¥
@14

a1s IF(
21463 01465 21472 ©1493%
@1“1“*

20953 @e955

@1z7e
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4
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01369 01378 01399 etd4e1 e1422

43

@eos
2eea
Qaec
Fana
Fapt
F&p2
Fapns
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