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INTRODUCTION

FA-MOMN is a combined machine language monitor and debug utility for
machine language programs. It consist aof Z1 different commandss such
ass

Modifuy memory using hexadecimal numbers

Enter machine code using standard Z80 mnemonics
Fill memory

Copy

Relocate machine code programs

Disassemble

Tabulate

Write a cassette file

FRead a cassette file

Verify a cassette file

Search memory

Execute machine code programs using a Z80 simulator
Execute machine code programs in real time using breakpaoints
Turn the printer on or off

Bleoc a command is included which makes it po=ssible to relocate FA-MON
to another memory area. This means that FA-MON is able to be co-
resident with anu machine code program, provided encough memory re-—
mains. FA-MON requires less tham 3 EByte of memorwu.

OUTLINE OF THE MAMNUAL

The commands have been divided into six different groupss namelu:

Memory Manipulation commands
Memory Display commands

File Read and Write commands
Search and Compare commands
Debug caommands

Special commands.

Each command will be described separately, using examples when
necessary. At the end of this manual a Command Summary is included.

The following conventions will be used:

The syntax definitions show optional items in square brackets CEd) &
Aall command parameters are shown separated by spaces for clarity in
the suyntax definitions, although it is not necessary to separate the
command name and the first parameter.

All rnumerical parameters must be entered as 2- or 4-digit hexadecimal
numbers and leading zeros must be added if necessary.

The following definitions apply throughout this manual:

Jaddress>s <addressl>, <address23, ... 4-digit herxadecimal numbers

<typel 2—-digit hexadecimal number

<count > 22— or 4-digit hexadecimal
number

“number 1>, <number2:> 4-digit heradecimal numbers

wport: 2-digit herxadecimal number



“CR>*» is used to denote the CR f{or ENT) key.

If & suntactically illegal command is entered, three Qquestion marks
(7?77) will be displayed.

If the user tries to alter a write protected memory location the error
message “Frotected” will appear. Flease refer to the Write Frotection
OfFf () and Write Protection Dn (X} commands for further details.

The prampt normally used is an asterix (¥).
The "ZBO-Assembly Language Frogramming Manual" refered to in the com-

mand descriptions is published by Zilog Inc. The Z80 Instruction Set
section of the MI-80A Dwner’s Manual can be used instead.



MEMORY MANIFULATION COMMANDS

MODIFY (M) Command

This command is used to modify the contents in memory using two-digit
hexadecimal numbers or ASCII characters.

Suntax: M [I]1 <address> <CR>

vaddress>» is the address of the first memory location to be modified.
I+ M “address> is entered the computer responds with?

aaaa bb

where aaaa is the specified <address> and bb the contents in that
memory location. and the cursor is positioned on the Ffirst digit of
bb.

To alter this values just rewrite bb with the desired value. When the
CR key is presseds this new value is entered into the memory and a rnew
line will appear showing the contents in the next memory location. The
computer rnow waits for more to be entered.

It is possible to enter more than one two—-digit herxadecimal number on
the same line. Jjust by continuing to type in rmew numbers. The numbers
can be ceparated with one or more spaces, but thie ie not necesz=zary.
It is essential that &ll numbers are entered as two-digit rnumbers and
a leading zero must be added if values less than 10H are entered.

If an ASCII character is entered separated with at least one space oan
each sides then the ASCII value of that character will be entered into
the memory. Note that ASCII characters can be mixed with hexadecimal
numberes on the same line.

The following example shows what a legal line can look like:
Suprpose that the following line has been entered from the keyboard

2BOS 01020396 S HARF Z20MZI -8 0 K OD

After pressing the CR key the following hexadecimal values will be
entered into the memory starting at address ZBOSH:

01 02 0F 96 3% 48 41 52 50 20 4D SA 2D 38 Z0 4B OD

{Note that, for example, 53 = ABCII for *87)

It is also possible to alter the address: Just move the cursors using
the cursor keuss to the address and rewrite it. The cursor keuys can
also be used to go back and caorrect previously entered lines. Just
remember to press CR when the cursor ic positioned on the corrected
line.

If the command is entered az= M I <address> the only difference from
what has been described above is what will be displaved on the screen
each time the CR key is prescsed. Instead of just displauving the con-
tents of one memaory locations the contents in one to four consecutive
locations are displayed. The computer assumes that the contents in the
memory is a Z80 machine code instruction and the number of bytes dis-—
plaved reflecte how manu buytes are occupied by this instruction.



Ta make it easier to specify the displacement in the Z80 instructions
JR and DJINZ it is possible to enter the absoclute address of the desti-
rnatiorn of the jump instead of the relative equivalent. To da this. en—
ter a period (7.7%) immediately followed by the absolute address. This
five character construction must be separated with at least one space
on each side.

An example:s
1525 18 .1516
When entering this line a JR instruction will be inserted at memory

location 1523H and 1324H. which will cause a jump to address 1516H if
executed.

If something illegal is entered a bell will sounds the address where
the error occured will be displaveds and the modification of the memo-—
ry proceeds from this address.

To return to the command level just press BREAE.

Z80 MNEMONIC (Z) Command

This command is used to enter machine code instructions into memory
using standard Z80 mnemonics.

Syntax: 7Z <address» <CR>

<address> is the starting address where the instructions are to be
entered.

ffter pressing CRs the address <address> will be displayed and the
computer now waits for I80 instructions to be entered.

A1l numeric arguments in the instructions must be entered as two—- or
four—digit hexadecimal numbers and leading zeros must be added if
necessary.

If something illegal i=s entered a bell will sound and the same address
will be displayed again.

when entering the relative jump instructions. JR and DJINZ. the abso—
lute address of the destination of the jump must be used, not the re-
lative displacement.

The argument in the RST instruction must be entered as 00, 08, 10, ..
cess 38s which is the format specified in the "Z80-Assembly Language
Programming Manual'". :

The bit number in the BITs: RES, and SET instructions must be entered
as a one-—-digit number.

To find the correct format for an instruction,. the Disassemble (D)
command can be used.

Gz in the Modifu (M) command the cursor keys can be used to go back
and correct previously entered lines. It is also paossible to alter
the address displauyed on the left of the line.

To return to the command level, just press BREAK.

Evample:s ¥ ZSO00
S000 LD B.0S
5002 LD DE, 6000
5005 CALL D003
5008 DINZ S002
500A RET
SO0OR



FILL (F) Command

This command is used to fill a section of memory with a constant value
or a repeated sequence.

Syntax: F <addressl> <addressZ> <data sequence®* <CR>

The arguments <addressl:* and <address2» are the start and end add-
resses.: respectivelys of the memory area to be filled.

<data sequencer specifies the sequence with which the memory is to be
filled and consists of two-digit hexadecimal numbers and =ingle ASCII
characters. I+ two consecutive characters in this sequence are le-
gal hexadecimal digits these are interpreted as a hexadecimal number.
If one character is specified, separated with at least one space on
each sides it is interpreted as a single character and the ASCII
value of that character is inserted into the "$ill sequenrnce®.

The character 237 (CTRL-Z) has a special meaning in the specified
“data sequencer. When the memory area is filled, each memory location
which corresponds to the right arrow will be unaffected. The =7 must
be separated with at least one space on each side.

Example:

F 3000 5010 1011 12 2 8 0 2 00 FF
After execution of this command the contents in the memory area S0O000H
ta S010H will be (7XX° means that the memory cell has not been

altered):

fddrese Contents

SO00 10 11 12 3A 38 30 XX 00
S008 FF 10 11 12 5A 3B 30 XX
SQ10 a0 XX XX XX XX XX XX XX

Note that the memory beyond address <addresseZ> will never be affected
by this command.

COrY (C) Command

This command is used to copy a block of memory from one area to an-—
other.

Suyntax: C “addressl> <address2:> <address3> <CR>
<addressil > and <addressl: are the start and end addresses. respective-—
lys of the block to be copied. <address3r is the start address of the
destination.
Evample:

C S61A 5679 6Z1E

Thise command will copy the contents in the memory area S61AH to S679H
to the memory area 621BH to 627AH.



RELDCATE (L) Command

After moving a&a part of a machine code program from one memory area to
anothers, some of the address references in the destination area must
be adjusted. If this i=s not done the program will probably not execute
in a correct wau. The relocate command has been included to make this
Process easier.

Syntaxs
L. £1] <addressl> <addressZ> <address3> <addressd4> <addressS> <CRX»

This command will be described by means of an example. but Ffirst a

short description of the five arguments. caddressl>r - <addressSr. is
presented:
caddressl>» — The start address of the area where the program was
copied FROM.
<address2> — The end address of the area where the program was
copied FROM.
Caddress3» — The start address of the area where the program was
coried TO.
caddress4: — Lower limit of the range of adjusted memoru references.
<addressS» — Upper limit of the range of adjusted memory references.
Example:

Suppose we have the following machine code program located at address
SO00H and upwards:

fAddrecss Instruction Comments

S000 LD As 20 ASCII for space

S0O02 CALL 0012 Write the ASCII char in Acc
S005 INC A

S006 JF MNZ 32002 Continue until Acc=0
S009 LD DE.S010 Fointer to message
SO0C CALL 0015 Write message

SO0F RET Exit

S010 52 The message “READY’
Soi1 45 in hex terminated
5012 41 with CR.

S013 44

5014 =59

S015 0D

Mow we want to move this program to address 6000H. To do this we use
the Copy (C) commands:

C 5000 5015 6000
and now we have a copy of the above program at address 6000H:
Address Instruction
HO00 LD A,20
L0022 CALL 0012
HOO0S INC A
&O0G JF NZ,S002
6009 LD DE,S0O10

&00C CALL 0015



HOOF RET
L0110 "READY"
6015 oD

To make the above program work properly we have to alter the JF inst-
ruction at address &00&6H to JF NZ, 46002 and the message pointer at add-
ress 6009H to LD DE.6010. The two CALL instructions must not be alte—
reds because they refer to addresses outside the moved program. To
make the above adiustmentss the command

L I S000 S00F &O000 S000 3015

can be used.

The first three addresses coincide with the arguments used in the Copu
{C) commands except that the data area containing the message has been
left out. The =syntax has been chosen in this way because it was belie—
ved that this command would be used together with the Copy command in
most cases. The last two addresses indicate which range of arguments
in the machine code program is to be adjusted.

The program has now been adjusted to

SO0 LD A.20
L0002 CALL 0012
A0S INC A

6006 JF NZ 6002
&0 LD DE, &010
6000 CALL 0015
HOOF RET

&010 "READY"
6015 0D

The optional "I° used in the above relocate command indicates that all
"Load a Register Fair Immediate” instructions should also be adjusted.
Hence if the "I° had not been specified in this command. the instruc-
tion at address &6009H would not have been adjusted. Flease refer to
the end of the description of this command for a list of all instruc-—
tions that are adiusted by this commard.

Here follows a short description of how this command works:

The computer starts searching for instructions that contain absolute
memory references at the address specified by the <address3:> argument.
The search will terminate at address <addressii>+<addressZr>—<addressl».
khen an instruction which containe an absolute memory reference is
founds the computer checks if this memory reference is in the range
specified bu the <address4:> and <addresseS» arguments. I+ this is the
cases the instruction is adjusted. Thereafter the search continues. If
an illegal instruction is encountered during the searchy it is treated
as a two-buyte inmstruction. Legal instructions are those defined ins
for example. the "IBO-fssembly Language Programming Manual .

Some hints:

If the area to be adjusted contains data sectionss the result wills in
most casess not be correct. Instead, adjust each area containing
machine code programs separately, and skip the data areas.

It is impartant that <address3> points to the start of a machine code
instruction.

No memory location at an address higher than <addressir+<addressl:-—
—< addressli> will be adjusted anmd therefore it is important that this
expression point to the last bute of the last instruction to be ad-
justed.



Here follows a list of the Z80 instructions that are adjusted bu this
command {nn is a two-byte number):

LD Ay (nn)

LD (nn).A

LD dds (nn?} where dd is HLs BCy DEs SFs IXs or 1Y

LD {(nnm).dd

JFP nn

CALL nn

JF ccsnn where cc is NZIy Zs NCs Cs FO. FEs Py or M
CALL ccsnn

If the optional 17 is specified in the command the following instruc-
tions are also adjusted:

LD dds«nn where dd is HL. BCs DEs SFs I¥Xs or 1Y



MEMORY DISFLAY COMMANDS

DISASSEMBLE (D) Command

This command is used to display the contents in memory using standard
80 mnemonics {(as defined in "Z80-Assembly Language Programming
Manual"). The contents are also displayed as hexadecimal numbers and
interpreted as ASCII characters.

Suntax: D <addressl>[ <address2:>] <CR>

If both <addressi:> and <addressl: are specified, the memory area bet-
ween these addresses will be disassembled. If only <<addressl> 1is
specifieds the contents from this address and upwards will be dis-—
assembled.

The format of the disassembled lines are as follows:

<address> <hes dump> “mnemonicx $TASCII =

All numeric arguments are displaved as two— or four-digit hexadecimal
numbers. When the relative jump instructions JR and DJINZ are dis-
assembled the absolute address of the destination of the jumps are
displayed instead of the relative displacement.

It is possible to add a trailing "H® to the hexadecimal numbers and
the ASCII character interpretation can be disabled. See the Flags {4
commands flags 3 and 4 respectively. How the character interpretation
is done when the mast significant bit in the byte is set can be mani-
pulated with flags 1 and 2.

To temporarily discontinue the listing., press  the SPACE bar. To
continue. press it once more. Fressing BREAE aborts the command.

TARULATE (T) Command

This command is used to display the contents in memory as hexadecimal
numbers. The contents interpreted as ASCII characters are alsao dis-
played.

Suntax: T <addressl>l <address2:>1 <CRX*

If both <addressi> and <addressl:> are specifieds the contents in the
memory between these addresses will be displaved. If only <addressi>
is specified the contents in this memory location and upwards will be
displayed.

Each line of the listing consicst of an address feollowed by eight two-
digit hexadecimal numberss representing the contents in memory. and is
finished with eight ASCII characters representing the character
interpretation.

The character interpretation can be manipulated in the same way as in
the Disassemble (D) commandi: refer to this command for more infarma-—
tion.

Fressing the SFACE bar will discontinue and resume the listing. FPres—
sing BREAK aborts the command.



FILE READ AND WRITE COMMANDS

Thezse commands are only capable of writings readings and verifuing fi-
les such as machine language or Hasic programs. For examples it is not
possible to read text files created with the Text Editor SF-2202 or
Basic Data files.

WRITE (W) Command

Thi= command i=s used to write the contents of a part of the memoru to
a cassette file.

Syntax:
W C[<type>] <addressl’* <addresslr <address3:> [ <filename>l <CRX>

<addressl» is the starting address of the memory area to be saved and
caddress2> the end address. <address2> is the auto start address, i.e.
where the execution should start after loading the file from the moni-
tor.

“typer is the filetupe and it should be specified as a two-digit hexa-—
decimal rnumber. If it is not presents it is assumed to be O1H.

If the filename is specified and it is longer than 16 characterss only
the first 146 characters are used.

When the CR key is precssedy the computer displays "RECORD.FLAY®. Just
press the Record and Flay buttons on the tape recorder and the con-—
tents of the selected memory area will be saved to tape.

The command is abaorted if the BREAK key is pressed.

READ (R) Command

This command i=s used to load a cassette file or to read a file header.
The command camn be entered in four different waus.

Synta: i) R <CR*> (Read)
iiY R G «<CREx> (Read and Go)
i11)- R H <EGR> (Read Header)

iv) F <addressi> <CR:>*
i) R (Read)

When this command is entered, the computer will display the message
"FLAY" . When the Flay button on the cassette recorder has been
pressedy the computer will begin searching for a file. When one is
found the following message appears on the screen:

Loading «<filename*
“tuper <addressli—<address2> J{address3:

The second line contains the following information:
<typel - the file tuype

“addressl> — the starting address of the memory area which the
file is loaded to



Jaddress2>» — end address of the memory area which the file is
loaded to

waddress3* — autoc start address of the programs i.e. the address
where the execution will start if the program is
loaded from the monitor or when the command R G is
used (see below)

When the loading is completed the computer returns to the command
level. No auto start is done. i

i1i) R G (Read and Go)

This is identical to the R version of this command except that when
the loading is completed. an autostart will be done to the 11oaded
program. If the autostart address is less then 0100H, no autostart
is done.

iii) R H {(Read Header)

This version is used to read and display the file header of the
first file founds without loading the file.
When a file is found the computer displays:

Found <filename’
<typer <addressli>—<addressl> <address3>

and returns to the command level. The second 1lime contains the
same information as that displaued when the R ver=zion of this com-—
mand is used.

iv) R <address>

This version is identical to the R version of thi=z command., By
cept that the file will be loaded at address <address> and upwards
regardless of the starting address in the file header. Mote that
the start and end addresses displayed da not reflect where the
file i1s actually loaded. Insteads they are the addresses found in
the file header.

The BREAE keu can be used to abort this command.

VERIFY (V) Command

This command is used to verifu that a file =zaved with the Write 45D
command has been correctly written to tape.

Suntax: V <CR:x

When the command is executed the computer displays "FLAY . Fress the
Flay button and the computer starts searching for a file. When one is
found the following appears on the screen:

Verifying <filename>
<typer <addressli>—-<address2> <addressi>

{(Flease refer to the Read (R) command for an explanation of the second
line.)
Mow the computer compares the contents in the memory with the data



recorded on the tape. If this is identicals the message
appear. If nots, °Data Error® will be displayed, and this
the file is defective ar that the contents in the memory
altered since the data were written to tape.

Ta abort the commands press the BREAEK kLey.

gk’

will

means that

has

been



SEARCH AMD COMFARE COMMANDS

SEARCH (S5) Command

This command searches the memory for a specified data sequence.
Syntax: § <addressl> <addressZ> <data sequenrnce’ <CRx

<addressl> and <address2*> are the start and end addresses, respective-
lys of the memory area to be searched. “data sequence:* 1isg the data
sequence to be searched for, and it must be entered in the same manner
as in the Fill (F) command. Flease refer to that command for further
details.

As in the Fill (F) command, & right arrow (°37) in the <data sequencer
has a special meaning. In the present case, it is used to match any
value.

Example:
Suppose we want to find all the locations in the monitor ROM where a
call is made to addresses in the range OOO0OH — OOFFH. The cade

for the CALL instruction is CDH, and it is followed by the low and
high byte of the called address. Therefore we are looking for sequen-
ces of the form CD XX 00, where XX can take any value in the range
O0H — FFH. The following command will do the job {(note that the moni-
tor resides bhetween addresses O000H and OFFFH):

S 0000 OFFF CD 4 00
811 addresses where the specified sequence is found are now displaued.
To discontinue and resume the displays: use the SFACE bar. To abort the

command.: press the BREAE keu.

COMFARE MEMORY BLOCE (Y) Command

This command is used to compare the contents of two memory blocks.
Suntax: Y <addressl:> <addressl> <addressi: <CR>*

< addressl> and <address2> specify the start and end addressess res—
pectively., of one memory block. “Yaddress3> is the start address of the
other block.

Gfter entering the above command the computer will compare the con-
tents in the memory cell at address < addressl> with the contents at
addrese <address3». Thereafter the contents in address <addressli+l
and <address3>+1l are compared and sa forth until the terminating
address <addressZ> is reached. All addresses where the memory contents
differ will be displayed. The displayed addresses always are in the
range <addressl> - <addressZi.

Example:
Suppose that the two blocks at addresses 3I000H and 4000H contain the
following:



Address 3000 I001 I002 3003 Z004
Content Q1 02 03 04 05

Address 4000 4001 4002 400T 4004
Content 01 9F 03 a4 10

After executing the command
Y 3000 I004 4000

the following will be displayed:
JO01 F004

The SFACE bar can be used to discontinue and resume the listing. Fres-—
sing BREAK aborts the command.



DEBUG COMMANDS

These commands can be used to debug machine code programs. To make
this possibles PA-MON always holds the current state of all the 2789
CPU registers for the program being debugged in an internal memory
area. This area will be refered to as the INTERNAL REGISTERS in the
sequel .

ALTER REGISTER (A) Command

This command is used to alter the contents of FA-MON®s internal regis-—
ters. Three versions of this command exists.

Suntax: i) A <CR>
ii) A X <CRx
iii) A 8 <CR*

The first version (i) is used to alter the contente of the Main
Fegisters Hs Cs Dy Es Hs Ls A {(the accumulator). and F (the flags).
When this command is entereds the following will be displauved on  the
screen:t

EC DE HL A 8Z H FNC
dddd eeece ++ff gg bbbbbbbb

(dddd. eeee., and ffff represent four—-digit hexadecimal numbers and
gg a two-digit hexadecimal number. bbbbbbbb is a sequence aof eight
zeros and ones.)

The cursor is positioned on the first digit of dddd and it is now
possible to alter the conternts of the different registers: Jjust re-
write the old values with the desired ones. Note that the cursor keus
can be used. When the modifications have been dones. press the CR  key
and the new values will be entered into PA-MON’e internal regicsters.
The flags (F-register) are the bbbbbbbb sequerce. A zero means that
the flag is reset and a one that it is set.

The different flags are as follows:

Sign flag

Zero flag

Hal f-carry flag
Parity/overflow flag
add/subtract flag
Carry flag

OZTINDG

The remaining two bits (the third and fifth from the left) are not
used.

The second version (ii) of this command is used to exchange the con-—
ternts in the Main FRegisters and the Alternative Registerssy By C°s D7
E™ s H"’ LYs A% and F*.

To alter the values of the Alternative Registers,s first use the A X
command, then modify the contents with the A command and Finish with
another A4 X command.

The third version (iii) is used to alter the contents in the Special
Furpose Register sets PC (the FProgram Counter).S5F {(the Stack Pointer),



IXs 1Ys I (the Interrupt vector)s and R (the Refresh register).
When this version of the command is evecuteds the followinmng will be
displaved on the screen:

FE SE IX Y I R
aaaa bbbb cccc dddd ee fF

The modificationse of the contents are now made in the same manner as
in the A version of the command.

Upon start of FA-MDN all registers and flags are set to zeros except
the Stack Fointer (S5F) which is set to 10FOH.

DISFLAY REGISTER (X) Command

This command i= used to display the contente of all the internal
registers.

Suyntax: X <CR>»
The contents are displaved as follows:

BEC DE HL A 8Z H FNC
dddd eeee ffff gg bbbbbbbb (1)

hhbhh jjijij kkkk 11 ccccccec {2)
PE SF IX 1Y I R
mmmm nnnn 000 PPRRP 949 3)

(dddds eeee and so on are fouw-—-digit herxadecimal numbers and ggs khk.
and so an are two-digit heradecimal numbersi: bbbbbbbb and ccccccccoc are
sequences concsisting of eight zeros and ones)

The row marked (1) is the Main FRegistersa. (2) is the Alternative
Registers and (3) is the Special FPurpose Registers.

Flease refer to the Alter Register (A) command for an explanation of
the different register names.

BREAKFOINT (B) Command

This command ie used to set breakpoints in a machine language program.

Syrntax: B [<faddress> [ <count>11 <CR:>*

Taddresse> is the address of the breakpoint and <count> is a count
which specifies how many times the instruction {(at address <address:)
is to be executed before the breakpoint is activated. For example

if <count>=01 a breal: will occur the first time the instruction at the
breakpoint address is reached and if <count>=02 a break will occur the
second time. If <count> is specified it must be entered as a two-—
digit hexadecimal number, and if not it is assumed to be 01.

To remove a breakpoint. set <count> to 90. To remove all breakpointss
see the Clear Breakpoints (E) command.

If only a B is entered, all breakpoints presently set will be dis-
played together with their count values.

The maximum number of breakpoints that can be set is 8. I+ the user
triez to set more than 8 breakpoints the error message “0Over?® will



appear.

When a breakpoint is sets, the memory contents at the specified address
will be unaffected. The only time the memory contents will be changed
is when the Go (G) command is used. Flease refer to that command for
further details.

The breakpoint count values <count®*s, will always be decremented everuy
time an instruction is executed at the corresponding address. and when
the count reaches zero the breakpoint will be activated. After a breal
has occured the corresponding breakpoint will be cleared.

Remember that it is important to set the breakpoints at the first bute
of a machine caode instruction consisting of more than one bute. Other-—
wise the breakpoint will never be activated. and when the Go (5) cam-
mand is used strange things may happen.

CLEAR BREAEFDINTS (K) Command

This command is used to remove all breakpoints presentlu cset.
Syntax: kK <CR>

Note that this command only clears an internal table (in FA-MON)
halding the breakpoint addresses and their corresponding count values.

LIST USER STACE (/) Command

This command is used to display a specified number of 2-byte values
arn top of the user stack.

Syntax: / [<count>] <CR:>

“count> is a four—digit hexadecimal number reprecenting the number of
values to be displayed. If <count> is mnot specified. the top seven
values of the stack will be displauyed (one row on the screen).

Example:
Suppose that the following machine code program exists at  address
S000H and upwardss:

S000 LD SF.5000
S003 LD HL. 1224
S0O06 FUSH HL

SO0 iy

After the program between address SO00OH and S006H has been executed
withs for examples. the Execute {(E) commands the Display FRegister (X)
command will show that FC=3007H and SF=4FFEH.

Nows if the command

/ O0O03
is entereds then the following line is displauyed:

1234 0031 2150

1234 is the value pushed on to the stack by the FUSH HL instruction.
The last two values reflect the contents in the memory area SO000H to



SO0O3H and are not a part of the user stack.
The SFACE bar can be used to discontinue and resume the listing. The
BREAE, key aborts the command.

EXECUTE (E) Command

This command uses a Z80 simulator to exxecute a machine code program.
The simulator makes it paossible to single—-step thraough a machine code
programs without having to set a breakpoint at every new instruction
to be erxecuted. It is also possible to single—-step programs which re-—
side in ROM or FROM.

Syntax: E [-1 [<count>] <CR>

<count> is the number of machine code instructions to be executed be-
fore the command terminates and it must be entered &as a four-digit
heradecimal number. If no <count* is specified, the value 0001 is
used. If <count> = 0000 the execution will continue until the BREAK
key is pressed.

The contents of the internal registers define the state of the IBO
simulator. This means that, for “amples the Pragram Counter {FPC)
alwaus points to the next instruction to be executed.

Before a new instruction is executed. the contents of all the regis-
ters are displaved together with a line showing the next instruction
to be executed {(this linme can be suppresseds see the Flags (%) cam—
mands., flag 5). The contents will also be displaved when the number of
instructions specified by <count®* have been executed.

Breakpoints are recognized, and when one is encountered, the execution
will terminate and the contents of the registers will be displayed.
NMote that the instruction where it is sety, will not be executed.

If the optional Minus (°—-°) is specified, all subroutines will be exe-
cuted in real times not simulated. This can be useful ifs for example.
a time consuming subroutine. which is krnown to work properlys is going
to be executed. Note that FA-MOM has no contreol of the execution when
the subroutine is executeds and if the subroutine does ot returmn to
the instruction immediately following the CALL (or RST) instruction.
control will be lost.

The execution will be temporarily disabled if the SFPACE bar is pres-—
seds to resume, press the SFACE bar once more. The BREAK key will ter-—
minate the execution and the computer returns to the command level.

Some notes:

Illegal ZB0 instructions will normally not be executed (see the Flags
(%) command, flag 6)s and if one is encountered the illegal instruc-—
tion will be displayed and the execution terminate. :

Na check is done whether the praogram alters the caontents in write pro-
tected areas of the memory during execution (see the Write Frotect 0Off
(D) command).

Execution of programs using interrupte should be avoided!

The machine code instruction HALT, hexadecimal 76H. is never executed.

UNTRACED EXECUTE (U) Command

This command is identical to the Execute (E) command. except that the
register contents are not displayed before the execution of a new
machine code instruction.



Syntax: U [-1 [<count>] <CR>

The only time the register contents are displaued is when the count
reaches zero or a breakpoint is encountered.

G0 (6 Command

This command is used to execute a machine code program in real time.
using breakpoints.

Syntax: G <address> <CRx>

<address> is the starting address of the execution.

When this command is entered the execution address <addrese> will
replace the value of the Frogram Counter (FC) in the intermal regis-
ters. Mext, at all addresses where a breakpoint is sety a RST 3B (one-
byte equivalernt to CALL 0038) instruction will be inserted. This makes
it possible for PA-MON to get into control when a breakpoint is
erncourntered. Finally all the Z80 CPU registers are loaded with the
contents of the internal regicsters and the execution starts.

When a breakpoint is encountereds the contents of all the CFU regis-—
teres are saved in the internal registers. Thereafter all the R8T 28
instructions are removed:, and finally the contents of the registers
are displayed.

If the evecuting program jumps to address QO03BH {or 103BH) from a
point where nao breakpoint is set. the error message *3I8H?T will be
displaved. The same message appears if an interrupt generates a jump
to this address. ‘

JUMF TO SUBRDUTINME (J) Command

This command i used to jump to a specified memory location and exe—
cute the machine code program there.

Suntax: J <address> <CR*

where <address> is the desired jump address.

To return to FA-MON from the executing program., a RET instruction,
hexadecimal C9H., can be used. Another way i1s to force a jump to the
warm entru point of FA-MON (see the Where Am I (7)) command).

Before the execution at address <address:» beginss all registers of the
280 CFU. except the Program Counter (FC) and the Stack Fointer (SF)
will be set to the values currently in the internal registers of
Fa&-MON.

Note that breakpoints will have no effect on the execution.



SFPECIAL COMMANDS

RELOCATE FA-MON (%) Command

This command is used to relocate PA-MOM to ancther area of the memoru.
Syntaxt ¢ <address> <CR:>

where <address* is the desired starting address of the new version of
FA-MON.

After relocation of FA-MOMs a jump to address <address> will be done
{i.e a cold start of the new version). Note that the old versionm will
be left unaffected.

The Were Am I (?) command can be used to find out where in memory FA-
MON is located at the moment.

WHERE AM I (7)) Command

This command is used to find out where in memory PA-MON recsides at the
mament.

Suntaxs 7 <CRx*
After entering this command the computer will display:
<addressl < address2> <addressi>
where <addressl> is the address to the first memory location occupied
by FA-MON and <addressZ:> the last. <addressl> is also the Cald Start
of FA-MOM, which means that after a jump to thi=s address all internal
registerss breakpointss flagss and so aon will be cleared.

<addresse3* is the Warm Start address and can be used to jump back to
FA-MON withaout clearing any of FA-MON"s internal variables.

COMFUTE (=) Command

This command is used to compute the sum and difference between two
four—-digit heradecimal numbers.

Syntax: = <numberl> <number2> <CR>»

snumberls> and <number2:> are four-digit hexadecimal numbers.
Execution of this command will cause the sum (<numberl>+<{number2:) and

the difference (<numberli >—<numberl:>) to be displayed.
Examples:

¥= 2125 2000
4125 01285
¥=FFFF 0002
0001 FFFD
= 0001 0003
0004 FFFE



The first number displauved is the sum and the second the difference.

FORTS (F) Command

This command is used to read from or write data to one of the
Z80 input/output ports.

+J
n
o

Syntax: P <port:> [ <bute>] <CR>

<port> is a two-digit hexadecimal number representing the port number
and <byte* is a two-digit hexadecimal number or a single character.

If <buyte> is not specifieds, the contents in port <port: will be read
and displayed on the screen {(as a hexadecimal rnumber).

If <buter is specified. the value <“bute> will be written to port
<portr. If a single character is used, the ASCII code for that charac-
ter will be written.

COMMENT {(3) Command

This command is used to write comments on the screen.

Syrmtax? § <any text:> <CR:>
The command does nothing and it is included to make it possible to
write comments without getting error messages. This can be useful ifs

for examples. the printer is enabled (see the Frinter On/0ff (#) Com—
mand) .

FLAGS (%) Command

This command is used to display and/or change seven different flags
{described below)s which are used by FA-MON to decide how tao act in
some situations.

Syntax: 7% <CR>»

When this command is executed. the flage will be displauved as a
sequence of eight zeros and ones. The cursor aprears on the first flag
and it is now possible to alter one or more of theses just rewrite the
old values with the desired ones. Note that the cursor keys cann  be
used. When the CR key is pressed the new flags will be saved by PA-MOMN
and used in the future.

If no flag is to be changed: just press the CR key and the computer
returns to the command level.

EBelow. in the description of the different flags, it i= assumed that
they are numbered from 1 to 8. Flag number 1 is displayed to the left
and flag B to the right.

£ flag is set if it is one and reset if it is zero.

Flag 1 If this flag is set. the most significant bit will always be
reczset before the memory contents are displaved as ASCII cha-
racters. This flag affects the D and T commands and upaon start
of FA-MDOM it is reset.



Flag

I3

If this flag is sets, all butes with the most <significant bit
set will be ones-complemented before the ASCII character
interpretation is displayed. Note that flag 1 has to be reset,
otherwise this flag will have no effect.

This flag only affects the D and T commands and upon start of
FA-MON it is reset.

Flag Z: If this flag is sets the ASCII character interpretation will
be displayed when the D and T commands are used. Upon start it
is set.

Flag 4: If this flag is set, everything that is entered from the keuy-
board is also corpied to the printer (if it is enabled). Upon
ztart this flag is =set.

u

Flag If this flag i=s sets a disassembled line with the next machine
code instruction to be executed is displaved together with the
register contents in the Es Gy and U commands. Upon start of

FA-MON this flag is set.

Flag 6t If this flag is sets illegal Z80 machine code instructions
will not be executed when the E and U commands are used. In-
stead the execution will stop and a disassembled line with the
illegal instruction will be displayed. This flag can also
affect the G command. but only if a breakpoint is =et at an
illegal instruction. Upon start this flag is set.

Flag 7: If this flag is set a trailing "H® will be added to the hexa-
decimal numbers when the D command is used. Upon start this
flag is reset.

Flag 8: Not used.

FRIMTER OM/OFF (#) Command

This command is used to turn the printer on or off.
Syntax: # <CRX»

The first time this command is executed, the printer will be enabled.
Erntering the command once more disables the printers and so forth.
When the printer is enableds all that is written on the screen will
be copied to the printers also the commands entered from the key-
board. It is possible to disable the copy of the entered commands. see
the Flags (%) command {(flag 4).

When the Modify (M) command is used with the printer enabled (and flag
4 cset), every line on the screen will be printed twice. First the line
before the modification and thereafter the 1line after the modifi-
cation.

If no printer is connected: the power is not turned ons or some other
error occurs. the message “Frinter Error® will be displayeds and the
printer will automatically be disabled.

Note that this command will work properly only if a Sharp printer is
used.



WRITE FROTECTION OFF (9) Command

Mormally the memory area occupied by FA-MONs and also the memory areas
QOO0OH — 11FFH and TOFRAM — FFFFH, are write protected. TOFRAM is the
first address where no RAM is installed (or if there are 48 kBRytes of
RAM. DOOOH) . This address is determined by FA-MON when a cold start
is done (the time delay between the displauy of the header and
when the prompt appears). Note that the contents of the memary area
outside FPA-MON are not altered during this process.

This command is used to disable the write protection.

Syntax: 9 <CR>
Execution of this command will cause the prompt to change to a 97 and
the write protection to be disabled. To enable the write protection.
see the Write Frotection On (X) command.
The following commands are affected by the write protection:

C,! F; Ls M_v F‘:p Z_q and %.

Upon start of FA-MONs the protection will be enabled.

WRITE FROTECTION ON (%) Command

This command enables the write protection (please refer to the Write
Frotection OFfFf (3) command far further details).

Syntax: %X <CRX*
When the command is executed the prompt changes to a “%°.
If the user tries tao alter an area of memory which is protected. the

message " FProtected”’ will appear and the computer retuwrns to the com—
mand level.

MONITOR (!) Command

This command i=s used to exit FA-MON and return to the monitor.

Syntaxs t <CR>



AFFENDIX A=

COMMAND SUMMARY

In the following summarys the words “"2-digit® and *4-digit’ are used
to indicate that an argument should be entered as a two-digit or four-
digit hexadecimal number. respectively.

All commands are terminated with <CR>*.

Whenever relevant the BREAE keu can be used to abort the command and
the SFACE bar to discontinue and resume the listing.

MODIFY:

Modify memory using hexadecimal numbers and single characters.

Syntax: M [I]1 <address:

<address» — start address of the modification (4-digit)

Z80 MNEMONIC:

Enter machine code instructions intoc memory using standard Z80
mnemonics.

Syntax: Z <address>
caddress> — start address of where the instructions are to be ente-
red {(4-digit)
FILL:

Fill memory with a data sequence.

Syntax: F <addressl> <address2: <data sequencelx
“addressl> — starting addrese of the area to be filled (4-digit)
<address2> — end address of the area to be filled (4-digit) '
<data sequencer — data sequence to fill memory

COFYs

Copy a memory block from one part of the memory to another.

Syntax: C <addressl> <addressl: <addressl:
<addressl> — start address of the area to be copied (4-digit)
<address> — end address of the area to be copied (4-digit)

<address3r — start address of the destination area (4-digit)



BREAKFOINT:

Set a breakpoint or display all currently set breakpoints.
Syntax: B [<address>*[ <count®x1]
<address*> — breakpoint address (4-digit)
<count> — breakpoint count.default 01H (Z-digit)

CLEAR BREAKFDINTS:

Remove all breakpoints currently set.

Suntaw: kK

LIST USER STACkK:
Display the top of the user stack.
Syntax: / [<count>]
<rount* — number of two-byte numbers to be displaued. default OOO7H
(4—digit)
EXECUTE:
Execute a machine code program: using a ZB0O simulator, and displauy the
contents of all the registers before the execution of every new
instruction.
Suntax: E [-] [<count>]
<count> — npumber of instructions to be executed, default O0O001H (4-
digit)
UNTRACED EXECUTE:

Execute a machine code programs using a ZBO simulator, without dis-—
plaving the register contents.

Syntax: U [-] [<count>1
<rount > — number of instructions to be executeds. default ©OO001H (4-—
digit)
G0Os

Execute a machine code program (in real time) using optional break-—
points.

Syntax: G Jaddress>

<address> — start address of the execution (4-digit)



READ:

Fead a cassette file into memoru.

Syntax: R {Read)
R G (Read and Go)
R H {(Fead Header)
R <address>
<address>» — start address of the memory area where the file i=s to be

loaded (4-digit)

VERIFY:
Verify a cassette file.

Syntax: V

SEARCH:

Search the memory for a specified sequence.

Syntaxt 8§ <addressl> JaddressZ> <data seguernce>

<addressl> — start address of the area to be searched (4-digit)
<addressZ» — end address of the area to be searched (4-digit)
“data sequencer — sequence to be searched for

COMFARE MEMORY BLOCK:

Compare the contents of two different memory blocks.

Syrmtaxt Y <addressl> <addressl» <addressis

Taddressl> — start addresse of one of the memory blocks (4-digit)
Caddress?:> — end address of this block {(4-digit)

Caddreses3> — start address of the other block (4-digit)

ALTER REGISTER:
Alter the contents of the internal registers.
Syntax: {alter main registers)

{exchange main registers and alternative registers)

A
A
A {alter special purpose registers)

=

DISFLAY REGISTER:

Display the contents of the internal registers.

Syntaxs X



RELOCATE:

Relocate a ZBO machine code program.

Syntax: L [I] <addressl> <addressZ> <addressl> <addressd’ <addressS:>:

<addressl> - start address of the area where the praogram was copied
from (4-digit)

<address2» — end address of the area where the program was copied
from {(4-digit)

<address3* — start address of the area where the program was copied
to (4-digit)

<address4r — lower limit of the range of adjusted memoru references
(4—-digit)

<addressS> — upper limit of the range of adjusted memory references
{4—-digit)

DISASSEMEBLE:

Display the contents of memory using standard ZB0O mnemonics.

Syntax: D <addressl:>[ <addressl:]

<addressl> — start address of the memory area to be disassembled
(4—digit)
Laddress2* — end address of the memory area to be dicsascsembled.

default FFFFH {(4-digit)

TABULATE:
Display the contentse of memory using hexadecimal numbers.

Syntaxs T <“addressl>[ <addressl:]

c“addressl> — start address of the memory area to be displaued (4—
digit)
<addrezssZ» — end address of the memory area to be displaved. default

FFFFH (4-digit)

WRITE:

Write the contents of memory to a cacssette file.

Syntax: W [<type>r] <addressl:> <address:> <addressi:>[ <filenamelx]

<typer — file types default OIH (2-digit)

<addressl> — start address of the memory area to be written {4—
digit)

<address2> — end address of the memory area to be written (4-digit)

<address?>» — auto start address {(4-digit)

<filenamer> — filename, default no filename



JUMF TO SUBROUTINE:
Execute a machine code subroutine and return to FPA-MON when ready.
Syrmtax: J <address>

<address> — start address of the execution (4-digit)

RELOCATE FA-MON:
Relocate FA-MON to ancther memory area.
Syntax: $ <address:>

<address» - start address of the new version of PA-MOM (4-digit)

WHERE AM I:
Display where in memory FA-MOMN resides at the moment.

2

Syntaxs

COMFUTE:

Compute the =um and difference of two hexadecimal numbers.

Syntax: = <numberl> <numberZ:

snumberl> - hexadecimal number (4-digit)

“number2r — hexadecimal number {(4-digit)
FORTS:

Read from or write to a Z80 input/ocutput port.

Syntax: P <port>l <byte>xl]

sportr — port to be written to or to be read (2-digit)
“byter — data to be written
COMMENT =

No action.

Syntax: i <any text:

FLAGS:

Display and/or alter the flags which tells FA-MOM how to act in
ferent situations.

Syntaxs %

dif—



FRINTER ON/OFF:
Turn the printer on or off.

Syntax: #

WRITE FROTECTION OFF:=
Disable the memory write protection.

Suntax: @

WRITE FROTECTION ON:
Enable the memory write protection.

Suntaxs %

MONITOR:
Exit FPA-MOMN and return to the monitor.

Syntaxs |}



AFFENDIX R:

MEMDRY LDCATIOMS AFFECTED BY FA-MOM

In addition to the memory area occupied by FPA-MON (displayed by the
Where Am I (?) command). the following memory locations will be affec—
ted by FA-MDN:

Address Remark
10Z8H-103AH Only used by the Go (G) command.
10FOH-11&6FH Used by the File Write and Fead commands. The Write

(W) command onluy affectes 10FOH-1107H.
1170H-11AZ2H Used by I/0 routines.



AFFEMDIX C:

USING FA-MON TOGETHER WITH DTHER SOFTWARE

When a cold start of a machine language programs such as the ERasic
SA-S510 or Sharp Systems Frogram. is dones the contents of the memory
will be destrouved during the initialization. & method to overcome this
problem and make it possible for FA-MON to be co-resident with such
software will be described below:

Move FA-MON to the top of the memoruy. using the Relocate FA-MON (%)
command. For & 48 kKHyte machines the new starting address can be
chosen, for examples to RCOOH.

Load the desired programs using the Read (FR) command.

Use the Modify (M) command to alter the contents in that memory loca-
tion which is specified below. HBefore the modification, the contents
iz DOH and this should be altered to the high bute of the address of
the first memory location to be unaffected during the initialization.
In ouwr examples, the value BCH (most significant bute of RBCOOH) can be
used.

The Write (W) command can then be used to save the modified version.

Memory locations which have to be altered:

Frogram Address
Basic SA-53510 1204H
EBasic BFP-S025 1Z20BH
Xtal Basic 2.25 2DEDH
Text Editor SF-2202 2223
Felocatable Loader SF-2301 1222H

Sumbolic Debugger SF-2401 1233FH
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