newmon.as9 57372020 1:41 PM

R R R R R R R R S R S R R I R R O R R O R R R R R e e R

* wversion 1.0 01-May-2020 *
*hIrIAIAIAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAhAAiih
* monitor source code for 6809 MICROPROCRSSOR KIT 2020 =*
* assemble with bs9 assembler *
* monitor source code was written by Wichit Sirichote, *
* wichit.sirichote@gmail.com *
* *
* The object fTile is EPROM/EEPROM image *
* more update and technical information: *
* *

kswichit.com/6809/6809._.htm

R R R R R R R R R S R R R O R R R R R R O R R R S R

CPU = 6809
STORE $8000,%$8000, ""newmon.rom"
STORE $8000,%$8000, ""newmon.s19",s19

GPI101 = $8000
PORTO = $8001
PORT1 = $8002
PORT2 = $8003
LCD_cwr = $9000
LCD_dwr = $9001
LCD_crd = $9002
LCD_drd = $9003
ACIAPORT = $A000
SETDP O
ORG $0000

AR R R R R R R R R R A A R

* area for saving interrupt stack *

R R R R R R R R R O R A A R

USER_START

USER_CC RMB1 ; O
USER_A RMB 1 ; 1

USER B RMB 1 ; 2
USER_DP RMB 1 ; 3
USER_X RMB 2 ; 4
USER_Y RMB 2 ; 6

USER U RMB 2 ; 8
USER_PC RMB 2 ; a
USER_END

USER D = USER_A

SAVE_SP RMB 2

SAVE_PC RMB 2

CPC RMB 2 ; current PC
SIGN RMB 1 ; +/- flag
key: RMB 1

hit: RMB 1
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flag: RMB 1
tick: RMB 1
checksum: RMB 1
num: RMB 2
start: RMB 2
_end: RMB 2
state: RMB 1
buffer: RMB 6
_virg = $7ff0
_vnmi = $7ff3
_vfirq = $7ff6

ORG $FF0

FDB _reset
FDB _reset
FDB _reset

FDB  _vfirq
FDB  _virq

FDB  _swi_serv
FDB  _vnmi

FDB _reset

ORG  $c000

*khhkIxIhkhkhkkkxIhkikhkikixihik

SUBROUTINE _reset

*khhkIxIhkhkhkkkxIhkikhkikixihik

Ids  #$7FF0

Ida #%$7e

ldx #_irqg_serv

sta _virq

stx _virqg+l

Ida #3$3b

ldx #0

sta _vnmi

sta _vfirqg

stx  _vnmi+l

stx _vfirg+l

jmp  _main
ENDSUB

*khIkIxIhkhkkhkkIxhkhkhkkdxhkikikikikix

SUBROUTINE _irg_serv

*khIkIxIhkhkkhkkIxhkhkkdxhkikikikikix

inc tick
rti
ENDSUB

LY
2
4
16
18
fffa
fffc
fffe

JIMP
irg_serv
store rti instruction

trap on 6309
SWI3

SwWi2

FIRQ

IRQ

Swi

NMI

RESET

init stack pointer
store jmp instruction

must be modified when testing
with ram vector
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*khIxIxIhkhkkIxik

Stack

c

T

ook ok 3 % % X X X X X %
YORPNWRARUIIONOOD

*II L T T T O T T O T I O T O RO Y I Y }
X % ok & X 3 F X X ok % X

*O>WO X <

*
*
* O
*
*
*
*

*

*khIkIxIhkhkkhkkdxhkikhkkdxhkikikikikix

SUBROUTINE _swi_serv
*hkkhkkhkhkkhkkkhkkhkhkhkkhkkikkxkikikikik
ldx  #USER_START
-loop

puls d

std ,X+H+

cmpx #USER_END

bne -loop

std SAVE_PC

Ids SAVE_SP

jmp  _key PC
ENDSUB

convert
FCB 189,48,155,186,54,174,175,56,191,190
FCB 63,167,141,179,143,15

R R R R R R R R

SUBROUTINE _LCD_Ready

R R R R R R R R

pshs b,y

Idy #2000 ; timeout
-loop

1db LCD crd

bpl -return

leay -1,y

bne -loop

-return

puls b,y,pc
ENDSUB

R R R R R R R R

SUBROUTINE _LCD Clear

R R R R R R R R
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Jjsr _LCD_Ready
Idb #1
stb LCD_cwr
rts
ENDSUB

LCD_Row Val
BYTE $80,%$c0,%$94,%d4

*khIkIxIhkhkhkhkxhkhkkhkhkhxhkihkhkhxikikikk

SUBROUTINE _LCD_Row_Col
R R R R R R R R R e S R e T
* Input: a = row 0-3 *
* b = col *
R R R R R R R R e R R e P T
Jjsr _LCD_Ready

ldx #LCD Row Val
addb a,x

stb LCD_cwr

rts
ENDSUB

*khIkIxIhkhkkhkkhIxhkikhkkdxhkikiikikix

SUBROUTINE _LCD_Init
*hkkhkkhkhkkhkkkhkkhkhkhkkhkkikhkikikikixix
Jjsr _LCD_Ready
Idb  #3$38

stb LCD_cwr

Jjsr _LCD_Ready
Idb  #3$0c

stb LCD_cwr

jsr _LCD Clear

clra

clrb

bsr _LCD_Row_Col ; LCD_XY(0,0);
Idy #1000

jmp  _delay
ENDSUB

*khIkIxIhkhkkhkkdxhkhkhkkdxhkikikikikix

SUBROUTINE _LCD_Puts

*khIkIxIhkhkkhkhkxhkhkhkkdxhkikikikikix

* Input: x = char* *
B R R R T R R e S R R S S e T
Jjsr _LCD_Ready
1db , X+

beq -return

stb LCD_dwr

bra _LCD Puts
-return

rts
ENDSUB
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*khIkIxIhkhkkhkkIxhkhkhkkdxhkikikikikix

SUBROUTINE _LCD_Putc

*khIkIxIhkhkkhkkkxhkhkhkkdxhkikikikikix

* Input: b = char *
*hkkhkkhkhkkhkkkhkkhkhkhkkhkkikhkikikikik
Jjsr _LCD_Ready
stb LCD_dwr
rts
ENDSUB

*khkIxIhkhkhkkkxIhkikhkikixihik

SUBROUTINE _delay

*khkIxIhkhkhkkkxIhkikhkikixihik

* Input: y = time

F*hhhhkhhhkhhkhkhhkihkiik : 6809 6309
leay -1,y ; 4 4
bne _delay ; 3 3
rts

*khIkIxIhkhkhkhkxhkhkkhkhkhhkhhkhkixikikikk

SUBROUTINE _seg_refresh

R
lda #%1111 1110 ; select mask
1dx #buffer

-loop

Idy #10 ; brightness
Idb , X+ ; buffer[i]
std PORT1 ; PORT1L = a PORT2 = b
cmpb  #48 ;1

beq -sega

cmpb  #56 s 7

beq -sega

leay 8,y ; Increase brightness
-sega

bsr _delay

clrb

stb  PORT2 ; PORT2 = 0
leay 10,y

Jsr _delay

orcc #1 ; set carry
rola ; rotate mask
cmpa #%1011 1111

bne -loop

rts
ENDSUB

*khIkIxIhkhkkhkkIxhkhkhkkdxhkikikikikix

SUBROUTINE _kbd_scan

*khIkIxIhkhkkhkkIxhkhkkdxhkikikikikix

* Output: key *

*khIkIxIhkhkkhkkkxhkhkhkkdxhkikikikikix

lda #%1111 1110 ; select mask
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clr key

-loopo

sta PORT1

1db PORTO

1dx #6 ; Index
-loopi

Isrb

bcc -return ; keypress
inc key

leax -1,x

bne -loopi

orcc #1 ; set carry
rola ; rotate mask
cmpa #%1011 1111

bne -loopo

1db #-1 ; no key
lda PORTO

bita #%$40

bne -kbda

Idb #%$24 ; GO key
-kbda

stb key

.return

rts
ENDSUB

*khhkIxIhkhkhkkIxhkikikikixik

SUBROUTINE _scan
pshs X,y
bsr _seg_refresh
bsr _kbd_scan
Idb key
puls Xx,y,pc
ENDSUB

R R R R R R R R

SUBROUTINE _dot_address

R R R R R R R R

1dd buffer
anda #$bf
andb #$bf

std buffer
1dd buffer+2
ora #%$40

orb  #%$40

std buffer+2
1dd buffer+4

ora #%$40

orb  #%$40

std buffer+4
rts
ENDSUB

Page 6 of 25



newmon.as9

5/3/2020 1:41 PM

*khIkIxIhkhkkhkkIxhkhkhkkdxhkikikikikix

SUBROUTINE _dot_data

*khIkIxIhkhkkhkkkxhkhkhkkdxhkikikikikix

1dd
ora
orb
std
1dd
anda
andb
std
1dd
anda
andb
std
rts
ENDSUB

buffer
#$40
#$40
buffer
buffer+2
#$bF
#$bF
buffer+2
buffer+4
#$bF
#$bF
buffer+4

*khIkIxIhkhkkhkkdxhkikhkkdxhkikikikikix

SUBROUTINE _byte seg

*khIkIxIhkhkkhkkdxhkikhkkdxhkikikikikix

* Input : b = byte *
* Output: d = seg

*

*khIkIxIhkhkkhkkhIxhkikhkkdxhkikiikikix

1dx
tfr
anda
lda
Isrb
Isrb
Isrb
Isrb
1db
rts
ENDSUB

*khIkIxIhkhkhkkIxhkikikikihik

SUBROUTINE _hex4

*khIkIxIhkhkhkkIxhkikikikihik

* Input: d = word

*khIkIxIhkhkhkkkxIhkikhkikixihik

pshs
bsr
std
puls
bsr
std
rts
ENDSUB

#convert
b,a
#15
a,X

b,Xx

a

_byte_seg

buffer+2
b

_byte_seg

buffer+4

low nibble

; high nibble

save high byte

pull high byte

R R R R R R e R R R R

SUBROUTINE _read_memory
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R R R R R e R R R R

Idd CPC

Jsr _hex4

Idb [CPC]

bsr _byte_seg
std buffer
jmp _dot_data
ENDSUB

*khIkIxIhkhkhkhkxhkhkkhkhkhxhkihkhkhxikikikk

SUBROUTINE _key address

*khIkIxIhkhkhkhkxhkhkkhkhkhxhkihkhkhxikikikk

clr hit

Idb #1

stb state

Jsr _read_memory
jmp  _dot_address
ENDSUB

*khIkIxIhkhkkhkkdxhkikhkkdxhkikikikikix

SUBROUTINE _key data

*khIkIxIhkhkkhkkkxhkikhkkdxhkikikikikix

clr hit

Idb #2

stb state

Jsr _read_memory
jmp _dot_data
ENDSUB

*khIkIxIhkhkkhkhkxhkhkhkkdxhkikikikixix

SUBROUTINE _key plus

*khIkIxIhkhkkhkhdxhkhkhkkdxhkikikikikix

Idb state ; IT (state == 1 ||
beq -plusa

cmpb  #2

bhi -plusa

1dd CPC ; PC++;

addd #1

std CPC

Jsr _read_memory

Jjmp  _key_data

-plusa

cmpb  #4 ; IT (state == 4)
bne -plusb

1dd num ; start = num;
std start

clr hit ; hit = 0O;

clr SIGN ; positive

rts

-plusb

cmpb  #5

bne -plusc

inc state ; State = 6;

state == 2)
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1dd num ; start = num;
std start

clr hit ; hit = 0O;

1db #$8T ; buffer[0]=0x8f;
stb buffer

rts

-plusc

cmpb  #6

bne .return

inc state ; State = 7;

clr hit ; hit = 0O;

1db #$b3 ; buffer[0] = O0xb3;
stb buffer

1dd num ; end = num;

std _end

cmpd start ; IT (end <= start) print_error();
bhi .return

Jsr _print_error

.return

rts
ENDSUB

*khIkIxIhkhkkhkkIxhkhkkhkhkhhkiikikihik

SUBROUTINE _key minus

R R R R R R R R

Idb state ; IT (state == 1 || state == 2)
beq -mina

cmpb  #2

bhi -mina

Idd CPC ; PC-—-

subd #1

std CPC

Jsr _read_memory

Jjmp  _key_data

-mina

cmpb  #4 ; IT (state == 4)
bne -return

1dd num ; start = num;
std start

clr hit ; hit = 0O;

Idb #-1

stb SIGN ; hegative
-return

rts
ENDSUB

*khIkIxIhkhkkhkkIxhkhkhkkdxhkikikikikix

SUBROUTINE _data_ hex

*khIkIxIhkhkkhkkIxhkhkhkkdxhkikikikikix

clrb

tst hit ; 1T (hit == 0) x = 0;
beq -hexa

1db [CPC] ;X = *PC;

Islb 5 X <<= 4;
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Islb

Islb

Islb

-hexa

orb key ; X |= key;
stb [CPC] ; *PC = x;
Idb #1

stb hit

Jsr _read_memory

jmp _dot_data
ENDSUB
*khkkhkkhkkhkhkkhkkkhkkxkikkhkkkiik
SUBROUTINE _key PC
*khkkkhkkhkkhkhkkikkkhkhxkikkhkkkiikk

Idd SAVE_PC

std CPC

Jjmp  _key_data
ENDSUB
*hkkhkhkhkkhkhkkhkkhkhkhkhkkhkkkikhkikkhkkiixk
SUBROUTINE _hex_address
*hkkhkkhkkhkhkkhkkhkhkkhkkhkkhkkkikhkhkkhhkkiixk

clra

clrb

tst hit ; IF (hit == 0) PC = 0;
bne -hexa

std CPC

-hexa

incb ; hit = 1;
stb hit

Idd CPC ; PC <<= 4;
Islb

rola

Islb

rola

Islb

rola

Islb

rola

orb key ; PC |= key;
std CPC

Jsr _read_memory

jmp  _dot_address
ENDSUB

*khIxIxIkhkkhkhkhhkhkhkhhkhikhkhikikikk

SUBROUTINE _print_error
R e
clra
clrb
std buffer
1db #3 or
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std buffer+2

Idd #$038F i re
std buffer+4

clr state

rts

*khIxIxIhkhkhkkkxhkhkhkhhxhkikk

SUBROUTINE _key go

*khIkIxIhkhkhkkkxhkikhkhixihkikk

Idb state ; IT (state == 1 || state == 2)
beq -goa
cmpb  #2

bhi -goa
sts SAVE_SP
ldx  USER_X
Idy USERLY
Idu USER_U
Idd CPC
pshs d

ldd USER_A
pshs d

lda USER_CC
tfr a,cc
lda USER_DP

tfr a,dp

puls d,pc

.goa

cmpb  #4 ; IT (state == 4)
bne -goc

ldd start

tst SIGN ; 1T (SIGN) start -= num;
bpl -pos

subd num

bra -gob

-pos

addd num ; else start += num;
-gob

std start

Jsr _hex4 ; _hex4(start)

clr hit

rts
-goc

cmpb  #7 ; IT (state == 7)
bne -return

ldx num

stx CPC ; PC = num

Idy start
-loop ; for (1=0; i<temp; i++)
cmpy _end

bhs -exit

1db ,y+ ; num[i] = start[i]
stb L X+

bra -loop
-exit

Page 11 of 25



newmon.as9

5/3/2020 1:41 PM

Jsr _read_memory
jsr _dot_data
1db #2 ; State = 2;
stb state
.return
rts
ENDSUB

*khIxIxhkhkhkkhIxhkhkkhkdxhikikikixi

SUBROUTINE _key reg

*khIxIxhkhkhkkhIxhkhkkhkdxhikikikixi

jsr _clear_buffer
1db #%ad

stb buffer+3

1dd #$8T03

std buffer+4

1db #3

stb state

rts
ENDSUB

*khIkIxIhkhkhkkkxhkhkhkhkixhkikk

SUBROUTINE _reg_a

*khIkIxIhkhkhkkkxhkikhkhhxhkikk

clra

1db USER_A
Jsr _hex4
1dd #$3T00
std buffer
clra

std buffer+4
rts
ENDSUB

*khIkIxIhkhkhkkkxhkikhkhkixihkikk

SUBROUTINE _reg_b

*khIkIxIhkhkhkkkxhkikhkhkixihkikk

clra

1db USER B
Jsr _hex4
1dd #%$a700
std buffer
clra

std buffer+4
rts
ENDSUB

*khIxIxIhkhkhkkkxhkikhkhixhkikk

SUBROUTINE _reg_ab

*khIxIxIhkhkhkkkxhkikhkhixhkikk

Idd USER_A
Jsr _hex4
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1dd #%$a73fF
std buffer
rts
ENDSUB

*khkIxIhkhkhkkkxIhkikhkikixihik

SUBROUTINE _reg_x

*khkIxIhkhkhkkkxIhkikhkikixihik

1dd USER_X
Jsr _hex4
1dd #$1300
std buffer
rts
ENDSUB

*khkIxIhkhkhkkkxIhkikhkikixihik

SUBROUTINE _reg_y

*khkIxIhkhkhkkkxIhkikhkikixihik

1dd USER_Y
Jsr _hex4
1dd #$b600
std buffer
rts
ENDSUB

*khhkIxIhkhkhkkkxIhkikhkikixihik

SUBROUTINE _reg_u

*khhkIxIhkhkhkkkxIhkikhkikixihik

1dd USER_U
Jsr _hex4
1dd #$b500
std buffer
rts
ENDSUB

*khIkIxIhkhkkhkkkxIhkikhkikixihik

SUBROUTINE _reg_s

*khIkIxIhkhkkhkkkxIhkikhkikixihik

Idd SAVE SP

Jsr _hex4
1dd #%$ae00
std buffer
rts

ENDSUB

*khIkIxIhkhkhkkkxIhkikhkhixhkikk

SUBROUTINE _reg_dp

*khIxIxIhkhkhkkkxhkikhkhixhkikk

1dd #$1Fb3 ; buffer[0] = Ox1F;
std buffer ; buffer[1] = O0xb3;
clra ; buffer[4] = O;
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clrb ; buffer[5] = O;
std buffer+4

jsr _byte seg

std buffer+2

rts
ENDSUB

*khIkIxIhkhkhkkkxhkikhkhixihkikk

SUBROUTINE _low_cc

*khIkIxIhkhkhkkkxhkikhkhixihkikk

Idb  USER CC

1dx #2

-loop

Ida #$bd : 0

Isrb

bcc .Zero

Ida #$30 o1

.Zero

sta buffer,x

leax 1,x

cmpx #6

bne -loop

1dd #$858d ; buffer[0] = 0x85;
std buffer ; buffer[1] = 0x8d;
rts
ENDSUB
SUBROUTINE _hi_cc

1db USER_CC

Isrb

Isrb

Isrb

Isrb

1dx #2

-loop

Ida #$bd : 0

Isrb

bcc .Zero

Ilda #$30 o1

.Zero

sta buffer,x

leax 1,x

cmpx #6

bne -loop

1dd #$378d ; buffer[0] = 0x37;
std buffer ; buffer[1] = 0x8d;
rts
ENDSUB

reg_table
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*khkIkIxhhikixix

word _reg_a
word _reg_b
word _reg_ab
word _reg_ab
word _hi_cc
word _low _cc
word _reg_X
word _reg_y
word _reg_dp
word _reg_u
word _reg_s

DOO~NOORAWNEFO

*khIkIxIhkhkhkhkxhkhkkhkhkhxhkihkhkhxikikikk

SUBROUTINE _reg_display

*khIxIxIkhkhkhkxhkhkkhkhhxhkhhkhkixikikikk

ldx #reg_table

Idb key
cmpb  #10

bhi -return
abx

abx

Jmp  [.x]
.return
ENDSUB

*khIkIxIhkhkhkkkxhkikhkhhxhkikk

SUBROUTINE _insert

*khIkIxIhkhkhkkkxhkikhkhhxhkikk

Idb state ; IT (state == 1 || state == 2)
beq -return

cmpb  #2

bhi -return

ldx CPC ; for (J=512; j>0; j--)
leax 512,x

-loop

ldd ,——X ; PCL1 = PC[J-1]1;

std 1,x

cmpx CPC

bhi -loop

clr L X ; PC[O] = O;

Jsr _read_memory

1db #2 ; State = 2;

stb state

-return

rts
ENDSUB

*khIkIxIhkhkkhkkIxhkhkhkkdxhkikikikikix

SUBROUTINE _cut_byte

*khIkIxIhkhkkhkkIxhkhkkdxhkikikikikix

Idb state ; IT (state == 1 || state == 2)
beq -return
cmpb  #2
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bhi -return

ldx CPC ; for (J=0; j<512; j++)
Idy #256

-loop

ldd 1,x ; PCL1 = PC[J+1];
std ,X+H+

leay -1,y

bne -loop

Jsr _read_memory

1db #2 ; State = 2;

stb state

-return

rts
ENDSUB
*hkkhkkhkhkkhkkkhkkhkhkhkkhkkikhkikikikkixik
SUBROUTINE _key test
*hkkhkkhkhkkhkkkhkkhkhkhkkhkkikkxkikikikik

andcc #%$ef ; enable IRQ

Idy #0

sty buffer ; buffer[0] = buffer[1l] = O;
-while

Jsr _scan

Idb  tick ; while (tick < 10)
cmpb  #10

blo -while

clr tick ; tick = 0O;

tfr y,d

stb GPIO1

Jsr _hex4 ; _hex4(t);

leay 1,y

bra -while
ENDSUB
R R R R e R R S e R R R R R R e
SUBROUTINE _clear_buffer
R R R R e R R R B R R R R R R e

clra

clrb

std buffer

std buffer+2

std buffer+4

rts
ENDSUB
*khkkkhkkkhkkhkhkkhkkhkhkhkkkikkiikikk
SUBROUTINE _key cal
*khkkhkkkhkkhkhkkhkkkhkhkhkkhkkkikikikik

1db #4 ; State = 4;
stb state

jsr _clear_buffer

1db #$BD ; buffer[2] = Oxbd;

stb buffer+2
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clra
clrb
std start ; start = O;
stb hit ; hit = 0;
rts
ENDSUB
R T T S S S
SUBROUTINE _enter_num
R T T S S S
clra
clrb
tst hit ; 1T (hit == 0) num = 0;
bne -enua
std num
.enua
incb ; hit = 1;
stb hit
1dd num > hum <<= 4;
Islb
rola
Islb
rola
Islb
rola
Islb
rola
orb key ; num |= key;
std num
Jsr _hex4
rts
ENDSUB
E
SUBROUTINE _key_ copy
E
1db #5 ; State = 5;
stb state
clr hit ; hit = 0O;
jsr _clear_buffer
1db H#PAE ; buffer[0] = Oxae;
stb buffer
1db #$BD ; buffer[2] = Oxbd;
stb buffer+2
rts
ENDSUB
E o
key_tab
E o
word _key PC ; 10
word _key reg ; 11
word _key data ; 12
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word _key address ; 13

word _key ignore ; 14
word _key flag ; 15
word _key minus ; 16
word _key plus ; 17
word _insert ; 18
word _cut_byte ; 19
word _key test ; la
word _key go ; 1b
word _key copy ; 1c
word _key cal ; 1d
word _key dump ; le
word _key load ; 1

*khIkIxIhkhkhkkkhhkhkkhkhkdxhkikiikixihik

SUBROUTINE _key ignore

*xhkkhkkkhkkhkhkkhkkkhkkhkhkkhkkkikhiikikkixik
rts

ENDSUB

*khIkIxIhkhkkhkkdxhkikhkkdxhkikikikikix

SUBROUTINE _key flag
*hkkhkkhkhkkhkkkhkkhkhkhkkhkkikhkikikikik
Idb flag
eorb #1
stb flag
rts
ENDSUB

*khIkIxhkhkhkkIxhkhkkkxhkikikikixi

SUBROUTINE _key exe

*khIkIxhkhkhkkIxhkhkkkxhkikikikixi

tst fTlag

bne -laba

jsr _beep
-laba

Idb key

cmpb  #16

blo -labb

ldx #key_tab
subb #16

andb #15

abx

abx

amp  [.x]

-labb

Idb state

decb

Ibeq _hex_address
decb

Ibeq _data hex
decb

Ibeq _reg_display
Jmp  _enter_num
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ENDSUB

*khIkIxIhkhkhkkIxhkhkikikixik

SUBROUTINE _beep

*khIkIxhkhkhkkIxhkikikikixik

clr PORT2
1dx #60
-loop

lda #HSTT
sta PORT1
1db #50
.dela

decb

bne .dela
lda H#HSTF
sta PORT1
1db #50
.delb

decb

bne .delb
leax -1,x
bne -loop
rts
ENDSUB

*khhkIxIhkhkhkkkxIhkikhkikixihik

SUBROUTINE _scanl

*khhkIxIhkhkhkkkxIhkikhkikixihik

-whilea ; while( _scan() = -1);
Jsr _scan

bpl -whilea

Idy #30 ; delay(30);

Jsr _delay

-whileb ; while( _scan() == -1);
Jsr _scan

bmi -whileb

Idy #30 ; delay(30);

Jsr _delay

Jsr _scan ; key = scan();

ldx #key code ; key = key code(key);
Idb b,x

stb key

jmp  _key _exe
ENDSUB
key_code

BYTE $18,%$19,%1a,$0c, $00,$00,%$14,%$15,
BYTE $16,%$17,$00,$00, $10,%$11,$12,%$13,
BYTE $1f,$00,$0f,$0b, $07,$03,$00,%$le,
BYTE $0e,$0a,$06,$02, $04,%$1d,$0d,$09,
BYTE $05,%$01,$08,%$1c, $1b

*khIkIxIhkhkkhkkkxhkhkhkkdxhkikikikikix

SUBROUTINE _initacia

Page 19 of 25



newmon.as9 57372020 1:41 PM

*khIkIxIhkhkkhkkIxhkhkhkkdxhkikikikikix

1db #3 ; reset
stb ACIAPORT
1db #$16 ; baudrate = 19200

stb ACIAPORT

1db ACIAPORT+1 ; clear RBR
rts
ENDSUB

*khIxIxhkhkhkkhIxhkhkkhkdxhikikikixi

SUBROUTINE _putchar

*khIxIxhkhkhkkhIxhkhkkhkdxhikikikixi

* Input: b = char *
*khkkkhkkhkkhkkhkkhkkhkhkhkkhkkkikikikk

lda #2 ; wait on TDRE
-wait

bita ACIAPORT

beq -wait

stb  ACIAPORT+1

rts
ENDSUB

*khkIxIhkhkhkkIxhkikikikixik

SUBROUTINE _puts

*khIkIxhkhkhkkIxhkhkkkxhkikikikixi

* Input: x = char *

*khIkIxhkhkhkkIxhkhkkkxhkikikikixi

-loop

1db , X+

beq -return
Jsr _putchar
bra -loop
.return

rts
ENDSUB

R R R R R R e R

SUBROUTINE _newline

R R R R R R e R

Idb  #13
Jsr _putchar
Idb #10
jmp  _putchar
ENDSUB

*khIkIxIhkhkkhkkIxhkhkhkkdxhkikikikikix

SUBROUTINE _send_hex

*khIkIxIhkhkkhkkIxhkhkkdxhkikikikikix

* Input: b = byte *
*khkkhkkhkhkkhkkkhkkhkhkhkkhkkikhkikikikixix
pshs b
Isrb

Page 20 of 25



newmon.as9 57372020 1:41 PM

Isrb

Isrb

Isrb

addb #"0"
cmpb  #79°
bls -hexh
addb #7
-hexh

Jsr _putchar
puls b

andb #15
addb #"0*
cmpb  #79°
bls -hexl
addb #7
-hexl

Jjmp _putchar
ENDSUB

R R R R R R R e R R

SUBROUTINE _send_word_hex

R R R R R R R R

Idb 2,s

Jjsr _send_hex
Idb 3,s

bra _send_hex
ENDSUB

*khIkIxIhkhkkhkkhIxhkikhkkdxhkikiikikix

SUBROUTINE _key dump

*khIkIxIhkhkkhkhkxhkhkhkkdxhkikikikixix

leas -2,s

ldx CPC

Idb  #16

stb ,S ; for (J=0; j<16; j++)
-loopo

Jsr _newline

pshs x

Jjsr _send_word_hex

leas 2,s

Idb #":° ; putchar(":%);

Jsr _putchar

Idb  #16

stb 1,s ; for (p=0; p<16; p++)
-loopi

1db , X+ ; send_hex();

Jjsr _send_hex

Idb #* *© ; putchar(® *);

Jsr _putchar

dec 1,s

bne -loopi
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Idb #° -~ ; putchar(® °);
Jsr _putchar

leax -16,X

Idb  #16

stb 1,s ; for (p=0; p<16; p++)
-loopj

1db , X+ ; putchar();

cmpb  #° *

blo .dot ; 1T (g >= " " && g < OX7F) putchar(q);
cmpb  #$7F

blo -put

.dot

Idb #".°

-put

Jsr _putchar

dec 1,s

bne -loopj

dec »S

bne -loopo

Stx CPC

jsr _newline ; newline();
Jjsr _key address ; key address();
leas 2,s

rts
ENDSUB
hihex

*khkdkXxXx

BYTE $00,%$10,%$20,%$30,%$40,%$50,%$60,$70,%$80,$90
BYTE $00,$00,$00,$00,%$00,$00,3$00
BYTE $a0,$b0,$c0,%$d0,$e0,$T0

*khkkXxXx

lohex

BYTE $00,%$01,%$02,%03,%$04,%$05,%$06,%$07,%$08,%$09
BYTE $00,$00,%$00,%$00,%$00,%$00,$00

BYTE $0a,$0b,$0c,$0d,$0e,$0T

*khIkIxIhkhkhkkkxhkhkhkhixhkikk

SUBROUTINE _gethex

*khIkIxIhkhkhkkkxhkikikhixhkikk

Jsr _getchar ; a = getchar(Q);
Idx #hihex-$%$30

Idb b,Xx

pshs b

Jjsr _getchar ; b = getchar();
Idx #lohex-$30

Idb b,x

orb ,S+ ca=a| b;
pshs b

addb checksum ; checksum += a
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stb
puls

ENDSUB

checksum
b,pc

*khIkIxhkhkhkkhIxkhkhkhkkxhkikikikixi

SUBROUTINE getl6bit

*khIkIxhkhkhkkhIxkhkhkhkkxhkikikikixi

bsr
pshs
bsr
puls

ENDSUB

_gethex
b
_gethex
a,pc

R R e S R e R R

SUBROUTINE _read_recordl

R R e S R e R R

b = checkerr *

; checksum = 0;

; byte count = gethex()-3;

; addressl6ébit = getl6bitaddress();

addressl16bit;

byte count

; gethex();

; checksum = ~checksum;

; checkerr

* Output:
clr checksum
bsr _gethex
subb #3
pshs b
bsr getl6bit
stb GPIO1
tfr d,y
puls a
-loop
bsr _gethex
stb ,y+
deca
bne -loop
Idb checksum
comb
pshs b
bsr _gethex
subb ,s+
rts
ENDSUB

R R R S R e R R

SUBROUTINE _get_s_record

R R R R e R R e R

-while

jsr
cmpb
bne
jsr
cmpb
beq
cmpb
bne
jsr
tstb

_getchar
#7S*
-while
_getchar
#70"
-while
#71"
-exit

; while (getchar() !'= "S%);

; case "0": continue

; case "1": read_recordl();

_read_recordl

; check error
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beq -while

Jjsr _send_hex ; check sum difference
Idb #":°

Jsr _putchar

tfr vy.,d ; last used address
Jjsr _send_word_hex

ldx  #._MsgErr ; puts('check sum errors!™);
bra .geta

-exit

ldx  #.MsgOK ; else puts('OK™);
.geta

Jjsr _puts

jmp _key data ; key_data();
-MsgErr BYTE ":check sum error!",0
.MsgOK BYTE "OK",0

ENDSUB

*khIkIxIhkhkkhkkdxhkikhkkdxhkikikikikix

SUBROUTINE _key load

*khIkIxIhkhkkhkkdxhkikhkkdxhkikikikikix

ldx #.msg
Jjsr _puts
jmp _get_s record

.msg BYTE ""\r\nLoad Motorola s-record\r\n",0

ENDSUB

*khIkIxhkhkhkkIxhkhkkkxhkikikikixi

SUBROUTINE _initreg

*khIkIxhkhkhkkIxhkhkkkxhkikikikixi

Idd #$0200
std CPC

std SAVE_PC
Idd #$7F00
std SAVE_SP
std USER_U
clr USER_DP
tfr CC,A
sta USER_CC
rts
ENDSUB

PC
SAVE_PC

0x0200;
0x0200;

SAVE_SP
USER_U
USER_DP

Ox7F00;
Ox7F00;
0;

*khIkIxhkhkhkkhIxhkhkkdxhkikikikixi

SUBROUTINE _getchar

*khIkIxhkhkhkkhIxhkhkkdxhkikikikixi

1db #$16 ; enable receiving
stb ACIAPORT
Idb #1

-while ; while((*acia&l) == 0)

bitb ACIAPORT
beq -while
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1db
stb
1db
rts
ENDSUB

#$56
ACIAPORT

ACIAPORT+1 ;

*khIkIxhkhkhkkIxhkikikikixik

SUBROUTINE _main

*khIkIxhkhkhkkkxkhkiikikixik

bsr
clr
clr
1db
stb
clr
jsr
jsr
1dx
jsr
jsr
1dx
jsr
1dd
jsr
1dx
jsr
jsr
1db
stb
1db
stb
1db
stb
1db
stb
-loop
jsr
bra
ENDSUB

MSGO2 BYTE "6809 MICROPROCESSOR KIT 2020\r\n*,0

_initreg
GPI101
PORT2
#STT
PORT1
flag
_iInitacia
_newline
#MSGO02
_puts
_LCD_Init
#MSGO3
_LCD_Puts
#3$0100

_LCD_Row_Col

#MSGO4
_LCD_Puts

#175
buffer+5
#191
buffer+4
#189
buffer+3
#190
buffer+2

_scanl
-loop

; LCD_Puts(*'32kB RAM UART LCD'™);
_clear_buffer

; stop sending

ch = *(acia+l);

return ch;

nitreg(Q);

flag = 0;

initacia();

newline();

puts(*'6809 MICROPROCESSOR KIT 2020™);
_LCD_Init();

: LCD_Puts(’'6809 MICROPROCESSOR™);

; LCD_Row_Col(1,0);

; buffer[5]
; buffer[4]
; buffer[3]
; buffer[2]

MSGO3 BYTE "'6809 CPU",0
MSGO4 BYTE "32kB RAM LCD",0

END

convert[6];
convert[8];
convert[0];

convert[9];
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6809

8000
8001
8002
8003

9000
9001
9002
9003

a000

0000

0000
0000
0001
0002
0003
0004
0006
0008
000a
000c
0001

000c
000e
0010
0012

0013
0014

00

R R R T R R R R R R S R R S S R R S S S S R R A R R R A

* wversion 1.0 01-May-2020
AEAAEIXAXEAXIEAAXTXAAXAAXAAXEAAXTAAXAAXAEAXAAXITAATXAAXAAXAAITAITXAAXAAXAAXAAXAXAAKXAKXXKXX
monitor source code for 6809 MICROPROCRSSOR KIT 2020
assemble with bs9 assembler

monitor source code was written by Wichit Sirichote,
wichit.sirichote@gmail .com

The object file is EPROM/EEPROM image
more update and technical information:
kswichit.com/6809/6809._htm

R R R T R R R R R e R S S R S S R R R S S S R S R R A R R R A A e

ook ok % % % X X

CPU = 6809
STORE $8000,%$8000, ""newmon.rom"
STORE $8000,%$8000, ""newmon.s19",s19

GPI101 = $8000
PORTO = $8001
PORT1 = $8002
PORT2 = $8003
LCD_cwr = $9000
LCD _dwr = $9001
LCD_crd = $9002
LCD_drd = $9003
ACIAPORT = $A000
SETDP O
ORG $0000

AR R R R R R R R O R R A R

* area for saving interrupt stack *

R R R T R R o R R R O R A R R A e

USER_START

USERCC RMB1 ; O
USERA RWMB1 ; 1
USER B RMB 1 ; 2
USERDP RMB1 ; 3
USER X RMB 2 : 4
USERY RMB2 ; 6
USER_U RMB 2 : 8
USERPC RMB 2 ; a
USER_END

USER D = USER A

SAVE_SP RMB 2
SAVE_PC RMB 2
2
1

CPC RMB ; current PC
SIGN RMB ; +/- Tlag
key: RMB 1

hit: RMB 1

Page 1 of 31



newmon. Ist

5/3/2020 1:42 PM

0015
0016
0017
0018
00la
001c
001le
001f

7110
713
7116

LY

LY
2
4
16
18
fffa
fffc
fffe

c000

c000

c000
c004
c006
c009
c00c
cO00f
c011
c014
c017
cOla
c01d
c020
c023

c023

c023
c025
c026

c000
c000
c000
7ff6
7Ff0
c026
7FfF3
c000

Oc
3b

710

7e
c023
710
7ff1

3b
0000
73
7Tf6
74
7FF7
c691

16

flag: RMB 1
tick: RMB 1
checksum: RMB 1
num: RMB 2
start: RMB 2
_end: RMB 2
state: RMB 1
buffer: RMB 6
_virg = $7ff0
_vnmi = $7ff3
_vfirq = $7ff6
*
ORG $FF0
*
FDB _reset s
FDB _reset s
FDB _reset s
FDB _vfirqg :
FDB _virq :
FDB  _swi_serv ;
FDB —vnmi :

FDB _reset

*

ORG  $c000

*

*khIkIxIhkhkhkkkxIhkhkhkikdxihik

SUBROUTINE _reset

*khIkIxIhkhkhkkkxIhkikhkhkixihik

Ids  #$7FF0
Ida #%$7e

ldx #_irqg_serv
sta _virq
stx  _virqg+l
Ida #3$3b

ldx #0

sta _vnmi
sta _vfirqg
stx  _vnmi+l
stx _vfirg+l
jmp  _main

o :
2 :

4

fffa

trap on 6309
SWI3

- SWI2
6 :
8 :
: SWI
fffc :
ffe :

FIRQ
IRQ

NMI
RESET

; Init stack pointer
; store jmp instruction

> JMP

; Irg_serv
; store rti instruction

; must be modified when testing
; with ram vector

ENDSUB ; 35 [_reset]

*khIkIxIhkhkhkhdxhkhkhkhkdxhkikikikikix

SUBROUTINE _irg_serv

KhAKIAKIkkhkIAkAkAkikIhkhkhkhkhikhkik
inc tick
rti

ENDSUB ; 3 [irqg_serv]
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*khIxIxIhkhkkIxik

* Stack *
kR *
* a: PC *
* 8: U *
*6:Y *
* 4: X *
* 3: bP *
*2: B *
*1: A *
*0: CcCC *
R R R S S o
*hkkhkkhkhkkhkkhkkhkhkhkkhkkikkhkikikikik
c026 SUBROUTINE _swi_serv
*hkkhkkhkhkkhkkkhkkhkhkhkkhkkikhkikikikik
c026 8e 0000 Idx  #USER_START
c029 -loop
c029 35 06 puls d
c02b ed 81 std , X++
c02d 8c 000c cmpx #USER_END
c030 26 7 bne -loop
c032 dd Oe std SAVE_PC
c034 10de Oc Ids SAVE_SP
c037 7e c20f jmp _key PC
c03a ENDSUB ; 20 [_swi_serv]
c03a convert

c03a bd 30 9b ba FCB 189,48,155,186,54,174,175,56,191,190
c044 3f a7 8d b3 FCB 63,167,141,179,143,15

R R R R R R R R

cO4a SUBROUTINE _LCD_Ready
*khkkhkkxkhkkhkhkkhkkkhkkhkikkhkkikkiikikk

cOda 34 24 pshs b,y

c04c 108e 07d0 Idy #2000 ; timeout

c050 -loop

c050 f6 9002 1Idb LCD_crd

c053 2a 04 bpl -return

c055 31 3f leay -1,y

c057 26 7 bne -loop

c059 -return

c059 35 a4 puls b,y,pc

c05b ENDSUB ; 17 [_LCD_Ready]
*khkkhkxkhkkhkkhkkhkkkhkkhkikkhkkkikkiikikk

c05b SUBROUTINE _LCD_Clear

R R R R R R R R
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c05b
c05e
c060
c063
c064

c064
c064

c068

c068
c06b
c06e
c070
c073
c074

c074

c074
c077
c079
c07c
cO7f
c081
c084
c087
c088
c089
c08b
c08f
c092

c092

c092
c095
c097
c099
c09c
c09e
c09e
c09f

bd c04a
c6 01
7 9000
39

80 cO 94 d4
bd c04a
8e c064
eb 86
7 9000
39
bd c04a
c6 38
7 9000
bd c04a
c6 Oc
7 9000
bd c05b
4f
5f
8d dd

108e 03e8
7e cOab
bd c04a
e6 80
27 05
7 9001
20 4
39

Jjsr _LCD_Ready

Idb #1

stb LCD_cwr

rts
ENDSUB ; 9 [LLCD_Clear]

LCD_Row Val
BYTE $80,%$c0,%$94,%d4

*khIkIxIhkhkhkhkxhkhkhkhhkihkhkhikikikk

SUBROUTINE _LCD_Row_Col
*hkkhkkhkkhkhkkhkkkhkkhkhkkhkkkikkhkikiikkiikk
* Input: a = row 0-3 *
* b = col *
R R R R R R R R e S R R T
Jjsr _LCD_Ready

ldx #LCD Row Val
addb a,x

stb LCD_cwr

rts
ENDSUB ; 12 [_LCD_Row_Col]

*khIkIxIhkhkkhkkkxhkhkhkkdxhkikikikikix

SUBROUTINE _LCD_Init
*hkkhkkxkhkkhkkkhkkhkhkhkhkkikhkikiikik
Jjsr _LCD_Ready
Idb  #3$38

stb LCD_cwr

Jjsr _LCD_Ready
Idb  #3$0c

stb LCD_cwr

jsr _LCD Clear

clra

clrb

bsr _LCD_Row_Col ; LCD_XY(0,0);
Idy #1000

jmp  _delay
ENDSUB ; 30 [LLCD_Init]

*khIkIxIhkhkkhkkdxhkhkhkkdxhkikikikikix

SUBROUTINE _LCD_Puts

*khIkIxIhkhkkhkkdxhkhkhkkdxhkikikikikix

* Input: x = char* *
*hkkhkkhkhkkhkkkhkkhkhkhkkhkkikhkikikikik

Jjsr _LCD_Ready

1db , X+

beq -return

stb LCD_dwr

bra _LCD Puts

-return

rts
ENDSUB ; 13 [_LCD_Puts]
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*khIkIxIhkhkkhkkkxhkhkhkkdxhkikikikiki

cO9f SUBROUTINE _LCD_Putc

*khIkIxIhkhkkhkkdxhkhkhkkdxhkikikikikix

* Input: b = char *

*khkkhkkhkhkkhkkkhkkhkhkhkhkkikhkikiikixix
c09f bd cOd4a jJsr _LCD_Ready
cOa2 7 9001 stb LCD_dwr

c0a5 39 rts
cOa6 ENDSUB ; 7 [_LCD_Putc]
R R R R e S R R e S e b e
cOa6 SUBROUTINE _delay
R R R R e S R R e S e b e
* Input: y = time
cOab 31 3F leay -1,y ; 4 4
c0a8 26 fc bne _delay ; 3 3
cOaa 39 rts
*hkkhkkhkhkkhkhkkhkkhkhkkhkkhkkhkkkikkhkikkhhkkiixk
cOab SUBROUTINE _seg_refresh
R R R R R R R R R R R R R T
cOab 86 fe Ida #%1111 1110 ; select mask
cOad 8e 001f 1Idx  #buffer
c0bO -loop
cOb0O 108e 000a Idy #10 ; brightness
cOb4 e6 80 1db , X+ ; buffer[i]
cOb6 fd 8002 std PORT1 ; PORTL = a PORT2 =D
c0b9 cl 30 cmpb #48 ;1
cObb 27 06 beq -sega
cObd cl 38 cmpb #56 s 7
cObf 27 02 beq -sega
cOcl 31 28 leay 8,y ; Increase brightness
c0c3 -sega
cOc3 &d el bsr _delay
c0c5 5fF clrb
cOc6 7 8003 stb PORT2 ; PORT2 = 0
cO0c9 31 2a leay 10,y
cOcb bd cO0a6 jJsr _delay
cOce la 01 orcc #1 ; set carry
c0do 49 rola ; rotate mask
c0dl 81 bf cmpa #%1011 1111
c0d3 26 db bne -loop
c0d5 39 rts
c0d6 ENDSUB ; 43 [_seg_refresh]
*hkkhkkhkhkkhkkhkkhkhkhkkhkkikkkikikikik
c0d6 SUBROUTINE _kbd_scan
*khkkhkkhkhkkhkkkhkkhkhkhkkhkkikhkikikikixix
* Qutput: key *
*khkkhkkhkhkkhkkkhkkhkhkhkkhkkikhkikikikixix
c0d6 86 fe Ida  #%1111 1110 ; select mask
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c0d8
cOda
cOda
c0dd
c0e0
c0e3
c0e3
cOe4
c0e6
c0e8
cOea
cOec
cOee
cOef
cOfl
cOf3
cOof5
c0f8
cOfa
cOfc
cOfe
cOfe
c100
c100
cl01

cl01

cl01
c103
cl1l05
cl07
cl109
cl0b

cl0b

cl0b
c10d
cl0f
clil
cl13
cl15
cli7
cl19
clilb
clid
clif
cl21
cl23
cl24

of

b7
6
8e

54
24
Oc
30
26
la
49
81
26
c6
b6
85
26
c6

d7
39

34
8d
8d
dé
35

dc
84
c4

dc
8a
ca
dd
dc
8a
ca
dd
39

1f

30

b0

13

8002
8001
0006

la
13

7
01

bf
e’
r
8001
40
02
24

13

ab
cfF
13

1f
bf
bf
1f
21
40
40
21
23
40
40
23

clr key
-loopo

sta PORT1

1db PORTO

1dx #6 ; Index
-loopi

Isrb

bcc -return ; keypress
inc key

leax -1,x

bne -loopi

orcc #1 ; set carry
rola ; rotate mask
cmpa #%1011 1111

bne -loopo

1db #-1 ; no key
lda PORTO

bita #%$40

bne -kbda

Idb #%$24 ; GO key
-kbda

stb key

.return

rts

ENDSUB ; 43 [_kbd_scan]

*khIkIxhkhkhkkIxhkiikikixik

SUBROUTINE _scan

*khkIxhkhkhkkIxhkiikikixik

pshs X,y

bsr _seg_refresh
bsr _kbd_scan
Idb key

puls Xx,y,pc
ENDSUB ; 10 [_scan]

R R R R R S R e R R R

SUBROUTINE _dot_address

R R R R R e R R R R

1dd buffer
anda #$bf
andb #$bf

std buffer
1dd buffer+2
ora #%$40

orb  #%$40

std buffer+2
1dd buffer+4
ora #%$40

orb  #%$40

std buffer+4
rts

ENDSUB ; 25 [_dot_address]
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cl24

cl24
cl26
cl28
cl?a
cl2c
cl2e
c130
cl32
cl34
cl36
cl138
cl3a
cl3c
cl13d

cl13d

c13d
c140
cl42
cl4a4
cl46
cla7
cl148
cl49
clda
cl4c
clad

cl4ad

clad
claf
cl51
c153
cl155
cl57
cl159
clba

clba

dc
8a
ca
dd
dc
84
c4

dc
84
c4
dd
39

8e
1f 98
84
a6 86
54
54
54
54
e6 85
39

34 02
8d
dd
35 04
8d
dd
39

1f
40
40
1f
21
bf
bf
21
23
bf
bf
23

c03a

of

ec
21

eb
23

*khIkIxIhkhkkhkkkxhkhkhkkdxhkikikikiki

SUBROUTINE _dot_data

*khIkIxIhkhkkhkkdxhkhkhkkdxhkikikikikix

1dd buffer
ora #%$40

orb  #%$40

std buffer
1dd buffer+2
anda #$bf
andb #$bf

std buffer+2
1dd buffer+4
anda #$bf
andb #$bf

std buffer+4
rts
ENDSUB ; 25 [_dot_data]

*khIkIxIhkhkkhkkkxhkhkhkkdxhkikikikikix

SUBROUTINE _byte seg
E
* Input - b byte *
* Output: d = seg *
E
1dx #convert
tfr b,a
anda #15
lda a,X ; low
Isrb
Isrb
Isrb
Isrb
1db b,x
rts
ENDSUB ;

nibble

; high nibble

16 [ _byte_seq]

*khhkIxhkhkhkkIxhkiikikixik

SUBROUTINE _hex4

*khhkIxhkhkhkkIxhkiikikixik

* Input: d = word

*khIkIxIhkhkhkkkxIhkikhkikixihik

pshs a ; save high byte
bsr _byte_seg

std buffer+2

puls b ; pull high byte
bsr _byte_seg

std buffer+4

rts

ENDSUB ; 13 [_hex4]

*hIxIxIhkhkhkhIxhkhkhkhhkihkhkhikikikk

SUBROUTINE _read_memory
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*khIxIxIhkhkhkhIxhkhkkhkhxhkihkhkhhkikikk

cl5a dc 10 1dd CPC
cl5c bd cl4d jJsr _hex4
cl5Ff e6 9f 0010 1Idb [CPC]

clé3 8d d8 bsr _byte_seg

cl65 dd 1f std buffer

cl67 7e cl24 jmp _dot _data

cl6a ENDSUB ; 16 [_read_memory]
R R R R R R R R e S R R T

cl6a SUBROUTINE _key address
*hkkhkkhkkhkhkkhkkkhkkhkhkkhkkkikkhkikiikkiikk

cléa Of 14 clr hit

cl6c c6 01 I1db #1

cl6e d7 le stb state

cl70 bd cl5a jJsr _read_memory
cl73 7e cl0b jmp _dot_address

cl76 ENDSUB ; 12 [_key address]
*hkkhkkhkhkkhkkkhkkhkhkhkkhkkikhkikikikik

cl76 SUBROUTINE _key data
*hkkhkkhkhkkhkkkhkkhkhkhkkhkkikhkikiikixix

cl76 Of 14 clr hit

cl78 c6 02 Idb #2

cl7a d7 le stb state

cl7c bd cl5a jJsr _read_memory

cl7f 7e cl24 jmp _dot _data

cl182 ENDSUB ; 12 [_key data]
*hkkhkkhkhkkhkkkhkkhkhkhkhkkikkxkikikikik

cl182 SUBROUTINE _key plus
*khkkhkkxkhkkhkkkhkkhkhkhkkhkkikhkikikikik

cl82 dé6 le Idb state ; IT (state == 1 || state == 2)

cl84 27 11 beq -plusa

cl86 cl 02 cmpb #2

c188 22 0d bhi -plusa

cl8a dc 10 1dd CPC ; PC++;

cl8c c3 0001 addd #1

cl8f dd 10 std CPC

cl91 bd cl5a jJsr _read_memory
clo4 7e cl76 jmp _key data

cl197 -plusa

cl97 cl 04 cmpb #4 ; IT (state == 4)
c199 26 09 bne -plusb

c19b dc 18 1dd num ; start = num;
clad dd la std start

cl9f of 14 clr hit ; hit = 0O;
clal of 12 clr SIGN ; positive
cla3 39 rts

cla4d -plusb

clad cl 05 cmpb #5

cla6 26 0d bne -plusc

cla8 Oc le 1inc state ; State = 6;
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claa dc 18 1dd num ; start = num;

clac dd la std start

clae of 14 clr hit ; hit = 0O;

cl1lbO c6 8t Idb #$8T ; buffer[0]=0x8f;
clb2 d7 1f stb buffer

clb4 39 rts

clb5 -plusc

clb5 «c1 06 cmpb #6

clb7 26 14 bne -return

clb9 Oc le 1iInc state ; State = 7;

clbb of 14 clr hit ; hit = 0O;

clbd c6 b3 1db #$b3 ; buffer[0] = Oxb3;
clbf d7 1f stb buffer

clcl dc 18 1dd num ; end = num;

clc3 dd 1c st _end

clc5 1093 la cmpd start ; IT (end <= start) print_error();
clc8 22 03 bhi .return

clca bd c235 jsr _print_error

clcd -return

clcd 39 rts

clce ENDSUB ; 76 [_key_plus]

clce SUBROUTINE _key minus

clce d6 le Idb state ; IT (state == 1 || state == 2)
c1do 27 11 beq -mina

cld2 cl 02 cmpb #2

cld4 22 0d bhi -mina

cld6 dc 10 1dd CPC ; PC--

cld8 83 0001 subd #1

cldb dd 10 std CPC

cldd bd cl5a jJsr _read_memory
cleO 7e cl76 jmp _key data

cle3 -mina
cle3 cl1 04 cmpb #4 ; IT (state == 4)
cleb 26 Oa bne .return
cle7 dc 18 1dd num ; start = num;
cle9 dd la std start
cleb of 14 clr hit ; hit = 0O;
cled c6 ff I1db #-1
clef d7 12 stb SIGN ; hegative
clfl .return
clfl 39 rts
clf2 ENDSUB ; 36 [ _key_minus]
E
clf2 SUBROUTINE _data_ hex
E
clf2 5f clrb
clf3 od 14 tst hit ; 1T (hit == 0) x = 0;
clf5 27 08 beq -hexa
clf7 e6 9f 0010 1I1db [CPC] ;X = *PC;
clfb 58 Islb 3 X <<= 4;
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clfc
clfd
clfe
clff
clff
c201
c205
c207
c209
c20c
c20f

c20F

c20f
c211
c213
c216

c216

c216
c217
c218
c2la
c2lc
c2le
c2le
c21f
c221
c223
c224
c225
c226
c227
c228
c229
c22a
c22b
c22d
c22f
c232
c235

c235

c235
c236
c237
c239

58
58
58

da
e7
c6
d7

e

dc

e

4f
5f
od
26

5c
d7
dc
58
49
58
49
58
49
58
49
da
dd
bd
7e

4f
5f
dd
c6

13

9f 0010
01

14

clba
cl24

Oe
10
cl76

14
02
10

14
10

13
10
clba
cl0b

1f
03

Islb

Islb

Islb

-hexa

orb key ; X |= key;
stb [CPC] ; *PC = x;
Idb #1

stb hit

Jsr _read_memory

jmp _dot_data
ENDSUB ; 29 [_data_hex]

*khIkIxIhkhkhkkIxhkikhkhixhkikk

SUBROUTINE _key PC
*khkkhkkhkkhkkhkkikkkhkkhkikhkkkiik

ldd SAVE_PC

std CPC

Jjmp  _key_data
ENDSUB ; 7 [_key PC]

*khIxIxIhkhkhkhkxhkhkhkhkhhkihkhkhikikikk

SUBROUTINE _hex_address

R R R R R R e R R

clra
clrb

tst  hit - if (hit == 0) PC = O;

bne -hexa

std CPC

-hexa

incb ; hit = 1;
stb hit

Idd CPC ; PC <<= 4;
Islb

rola

Islb

rola

Islb

rola

Islb

rola

orb key ; PC |= key;
std CPC

Jsr _read_memory

jmp  _dot_address
ENDSUB ; 31 [ _hex_address]

R R R R R R R e R R

SUBROUTINE _print_error
R o e
clra
clrb
std buffer
1db #3 s r
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c23b dd 21 std buffer+2

c23d cc 038f I1dd  #3$038f s re

c240 dd 23 st buffer+4

c242 of le clr state

c244 39 rts

c245 SUBROUTINE _key go

c245 d6 le Idb state ; IT (state == 1 || state == 2)
c247 27 20 beq -goa

c249 cl 02 cmpb #2

c24b 22 1c bhi -goa

c24d 10df Oc sts SAVE_SP

c250 9e 04 1dx USER_X

c252 109e 06 [Idy USER_Y

c255 de 08 Idu USER_U

c257 dc 10 1dd CPC

c259 34 06 pshs d

c25b dc 01 1Idd USER_A

c25d 34 06 pshs d

c25f 96 00 [Ida USER_CC

c261 1f 8a tfr a,cc

c263 96 03 1Ida USER_DP

c265 1f 8b tfr a,dp

c267 35 86 puls d,pc

Cc269 -goa

c269 cl 04 cmpb #4 ; IT (state == 4)
c26b 26 14 bne -goc

c26d dc la 1dd start

c26f od 12 tst SIGN ; 1T (SIGN) start -= num;
c271 2a 04 bpl -pos

c273 93 18 subd num

c275 20 02 bra -gob

c277 -pos

c277 d3 18 addd num ; else start += num;
c279 -gob

c279 dd la std start

c27b bd cl4ad jJsr _hex4 ; _hex4(start)
c27e of 14 clr hit

c280 39 rts

c281 -goc

c281 cl 07 cmpb #7 ; IT (state == 7)
c283 26 1c bne -return

c285 9e 18 1dx num

c287 of 10 stx CPC ; PC = num

c289 109e la Idy start

c28c -loop ; for (1=0; i<temp; i++)
c28c 109c 1c cmpy _end

c28f 24 06 bhs -exit

c291 e6 a0 1db ,y+ ; num[i] = start[i]
c293 e7 80 stb , X+

c295 20 5 bra -loop

c297 -exit
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c297
c29a
c29d
c29f
c2al
c2al
c2a2

c2a2

c2a2
c2ab
c2a7
c2a9
c2ac
c2ae
c2b0
c2b2
c2b3

c2b3

c2b3
c2b4
c2b6
c2b9
c2bc
c2be
c2bf
c2cl
c2c2

c2c2

c2c2
c2c3
c2ch
c2c8
c2cb
c2cd
c2ce
c2d0
c2dl

c2dl

c2dl
c2d3

bd
bd
c6
d7

39

bd
c6
d7
cc
dd
c6
d7
39

4f
dé
bd
cc
dd
4f

39

af
dé
bd
cc

4f
dd
39

dc
bd

clba
cl24
02
le

c3d4
ad
22
8103
23
03
le

01
clad
3100

1f

23

02
clad
a700

1f

23

01
cl4ad

Jsr _read_memory
jsr _dot_data
1db #2 ; State = 2;
stb state
-return
rts
ENDSUB ; 93 [_key go]

*khIxIxhkhkhkkhIxhkhkkdxhkikikikixix

SUBROUTINE _key reg

R R R R R R R e R

jsr _clear_buffer

Idb #$ad

stb buffer+3

Idd #3$8f03

std buffer+4

Idb #3

stb state

rts
ENDSUB ; 17 [_key req]

*khIkIxIhkhkhkkkxhkikhkhhxhkikk

SUBROUTINE _reg_a

*khIkIxIhkhkhkkkxhkikhkhhxhkikk

clra

1db USER_A

Jsr _hex4

1dd #$3T00

std buffer

clra

std buffer+4

rts
ENDSUB ; 15 [_reg_a]

*khIkIxIhkhkhkkkxhkikhkhkixhkikk

SUBROUTINE _reg_b

*khIkIxIhkhkhkkkxhkikhkhkixhkikk

clra

1db USER B

Jsr _hex4

1dd #%$a700

std buffer

clra

std buffer+4

rts
ENDSUB ; 15 [_reg_b]

*khIkIxIhkhkhkkIxhkhkhkhkixihkikk

SUBROUTINE _reg_ab

*khIkIxIhkhkhkkIxhkhkhkhkixihkikk

Idd USER_A
Jsr _hex4
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c2d6
c2d9
c2db
c2dc

c2dc

c2dc
c2de
c2el
c2e4
c2e6
c2e7

c2e7

c2e7
c2e9
c2ec
c2ef
c2fl
c2f2

c2f2

c2f2
c2f4
c2f7
c2fa
c2fc
c2fd

c2fd

c2fd
c2ff
c302
c305
c307
c308

c308

c308
c30b
c30d

cc
dd
39

dc
bd
cc
dd
39

dc
bd
cc

39

dc

cc
dd
39

dc
bd
cc
dd
39

cc
dd
af

a73f
1if

04
cl4ad
1300

1f

06
clad
b600

1f

08
clad
b500

1f

Oc
clad
ae00

1f

1fb3
1f

Idd #$a73f

std buffer

rts
ENDSUB ; 11 [_reg_ab]

*khIkIxIhkhkkhkkkxIhkikhkikdxihik

SUBROUTINE _reg_x

*khkIxIhkhkhkkkxIhkikhkikdxihik

Idd USER_X

Jsr _hex4

Idd #3$1300

std buffer

rts
ENDSUB ; 11 [reg_x]

*khhkIxIhkhkhkkkxIhkikhkikdxihik

SUBROUTINE _reg_y

*khIkIxIhkhkkhkkkxIhkikhkikdxihik

ldd USERLY

Jsr _hex4

Idd  #$b600

std buffer

rts
ENDSUB ; 11 [reg_v]

*khhkIxIhkhkhkkkxIhkikhkikixihik

SUBROUTINE _reg_u

*khIkIxIhkhkhkkkxIhkikhkikixihik

Idd USER U

Jsr _hex4

Idd  #$b500

std buffer

rts
ENDSUB ; 11 [_reg_u]

*khIkIxIhkhkhkkkxIhkikhkhkixihik

SUBROUTINE _reg_s

*khIkIxIhkhkhkkkxIhkikhkikixihik

Idd SAVE_SP

Jsr _hex4

Idd #%$ae00

std buffer

rts
ENDSUB ; 11 [_reg_s]

*khIkIxIhkhkhkkkxhkikhkhkixihkikk

SUBROUTINE _reg_dp

*khIkIxIhkhkhkkIxhkhkhkhkixihkikk

1dd #$1Fb3
std buffer
clra

; buffer[0]
; buffer[1]
; buffer[4]

Ox1F;
0xb3;
0;
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c30e
c30f
c311
c314
c316
c317

c317

c317
c319
c3lc
c3lc
c3le
c31f
c321
c323
c323
c326
c328
c32b
c32d
c330
c332
c333

€333

c333
c335
c336
c337
c338
c339
c33c
c33c
c33e
c33Ff
c341
c343
c343
c346
c348
c34b
c34d
c350
c352
c353

c353

5f
dd
bd
dd
39

dé
8e

86
54
24
86

a’
30
8c
26
cc
dd
39

dé
54
54
54
54
8e

86
54
24

a’
30
8c
26
cc
dd
39

88
01

88
01

23
cl13d
21

00
0002

bd

02
30

1if
0006
ef

858d
1f

00

0002
bd

02
30

1f

0006
ef
378d
1f

clrb ; buffer[5] = O;
std buffer+4

jsr _byte seg

std buffer+2

rts
ENDSUB ; 15 [_reg_dp]l

*khIkIxIhkhkhkkkxhkikhkhixihkikk

SUBROUTINE _low_cc

*khIkIxIhkhkhkkdxhkikhkhixihkikk

Idb USER_CC

ldx #2

-loop

Ida #$bd : 0

Isrb

bcc .zero

Ida #$30 o1

.zero

sta buffer,x

leax 1,x

cmpx #6

bne -loop

Idd #3$858d ; buffer[O]
std buffer ; buffer[1]
rts
ENDSUB ; 28 [_low_cc]

*khhkIxIhkhkhkkkxIhkikhkikixihik

SUBROUTINE _hi_cc

*khIkIxIhkhkhkkkxIhkhkhkikdxihik

1db USER_CC

Isrb

Isrb

Isrb

Isrb

1dx #2

-loop

Ida #$bd : 0
Isrb

bcc .Z€ero

Ida #$30 o1
.Zero

sta buffer,x

leax 1,x

cmpx #6

bne -loop

1dd #$378d ; buffer[O]
std buffer ; buffer[1]
rts
ENDSUB ; 32 [_hi_cc]
reg_table

X85;
x8d;

eNe)

0x37;
0x8d;
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*khkIkIxhkhkkix

c353 c2b3 word _reg.a ; O

c355 c2c2 word _reg b ;1

c357 c2dl word _reg_ab ; 2

c359 c2d1l word _reg_ab ; 3

c35b ¢c333 word _hi_cc ; 4

c35d c317 word _low cc ; 5

c35f c2dc word _reg x ; 6

c361 c2e7 word _regy ; 7

c363 c308 word _reg_dp ; 8

c365 c2f2 word _reg u ; 9

c367 c2fd word _reg_.s ; a

c369 SUBROUTINE _reg_display

c369 8e c353 Idx #reg_table

c36c d6 13 1db key

c36e cl Oa cmpb #10

c370 22 04 bhi -return

c372 3a abx

c373 3a abx

c374 6e 94 jmp  [.x]

c376 -return

c376 ENDSUB ; 13 [_reg_display]

c376 SUBROUTINE _insert

c376 d6 le Idb state ; IT (state == 1 || state == 2)
c378 27 1b beq -return

c37a cl 02 cmpb #2

c37c 22 17 Dbhi -return

c37e  9e 10 Idx CPC ; for (J=512; j>0; j--)
c380 30 89 0200 leax b512,x

c384 -loop

c384 ec 83 Idd ,——X ; PCL1 = PC[J-1]1;
c386 ed 01 std 1,x

c388 9c 10 cmpx CPC

c38a 22 8 bhi -loop

c38c 6f 84 clr » X ; PC[O] = O;

c38e bd cl5a jJsr _read_memory

c391 c6 02 1db #2 ; State = 2;

c393 d7 le stb state

c395 -return

c395 39 rts

c396 ENDSUB ; 32 [_reg_display.return]
c396 SUBROUTINE _cut_byte

c396 d6 le Idb state ; IT (state == 1 || state == 2)
c398 27 19 beq -return

c39a cl 02 cmpb #2
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bhi -return

ldx CPC ; for (J=0; j<512; j++)
Idy #256

-loop

ldd 1,x ; PCL1 = PC[J+1];
std ,X+H+

leay -1,y

bne -loop

Jsr _read_memory

1db #2 ; State = 2;

stb state

-return

rts
ENDSUB ; 30 [_cut_byte]
SUBROUTINE _key test

andcc #%$ef ; enable IRQ

Idy #0

sty buffer ; buffer[0] = buffer[1l] = O;
-while

Jsr _scan

Idb  tick ; while (tick < 10)
cmpb  #10

blo -while

clr tick ; tick = 0O;

tfr y,d

stb GPIO1

Jsr _hex4 ; _hex4(t);

leay 1,y

bra -while
ENDSUB ; 32 [_key_test]

c39c 22 15
c39%e 9e 10
c3a0 108e 0100
c3a4

c3a4 ec 01

c3a6 ed 81

c3a8 31 3f

c3aa 26 8
c3ac bd cl5a
c3af c6 02
c3bl d7 le
c3b3

c3b3 39

c3b4

c3b4

c3b4 1c ef
c3b6 108e 0000
c3ba 109f 1f
c3bd

c3bd bd cl01
c3c0 dé 16
c3c2 cl Oa
c3c4 25 7
c3c6 of 16
c3c8 1f 20

c3ca 7 8000
c3cd bd clad
c3d0 31 21

c3d2 20 e9
c3d4

c3d4

c3d4 4f

c3d5 5f

c3d6 dd 1f
c3d8 dd 21
c3da dd 23
c3dc 39

c3dd

c3dd

c3dd c6 04
c3df d7 le
c3el bd c3d4
c3e4 c6 bd
c3eb d7 21

R R R R e R R

SUBROUTINE _clear_buffer

R R R R e R R R

clra

clrb

std buffer

std buffer+2

std buffer+4

rts
ENDSUB ; 9 [ _clear_buffer]

*khIkIxhkhkhkkhIxhkhkkhkdxhkikikikixix

SUBROUTINE _key cal

R R R R R R R e

1db #4 ; State = 4;

stb state

jsr _clear_buffer

1db #$BD ; buffer[2] = Oxbd;
stb buffer+2
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c3e8 4f
c3e9 5f
c3ea dd
c3ec d7
c3ee 39
c3ef

c3ef

c3ef 4f
c3f0 5f
c3fl od
c3f3 26
c3f5 dd
c3f7

c3f7 5c
c3f8 d7
c3fa dc
c3fc 58
c3fd 49
c3fe 58
c3ff 49
c400 58
c401 49
c402 58
c403 49
c404 da
c406 dd
c408 bd
c40b 39
c40c

c40c

c40c c6
c40e d7
c410 of
c412 bd
c415 c6
c417 d7
c419 c6
c41b d7
c41d 39
cdle

cdle

c4le c20f
c420 c2a2
c422 cl76

la
14

14
02
18

14
18

13
18
cl4ad

05
le
14
c3d4
ae
1f

21

clra
clrb
std start ; start = O;
stb hit ; hit = 0;
rts
ENDSUB ; 18 [_key cal]
R S S S S
SUBROUTINE _enter_num
R T S S S
clra
clrb
tst hit ; 1T (hit == 0) num = 0;
bne -enua
std num
.enua
incb ; hit = 1;
stb hit
1dd num > hum <<= 4;
Islb
rola
Islb
rola
Islb
rola
Islb
rola
orb key ; num |= key;
std num
Jsr _hex4
rts
ENDSUB ; 29 [_enter_num]
E
SUBROUTINE _key_ copy
E
1db #5 ; State = 5;
stb state
clr hit ; hit = 0O;
jsr _clear_buffer
1db H#PAE ; buffer[0] = Oxae;
stb buffer
1db #$BD ; buffer[2] = Oxbd;
stb buffer+2
rts
ENDSUB ; 18 [ key_copyl
o
key_tab
o
word _key PC ; 10
word _key reg ; 11
word _key data ; 12
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c424
c426
c428
c42a
c42c
c42e
c430
c432
c434
c436
c438
c43a
c43c

c43e

c43e
c43fF

c43f

c43f
c441
c443
c445
c446

c446

c446
c448
cd4a
c44d
c44d
c44f
c451
c453
c456
c458
c45a
c45b
c45c
c4be
c4be
c460
c461
c465
c466
c46a
c46b
c46f

cl6a
c43e
c43f
clce
cl182
c376
c396
c3b4
c245
c40c
c3dd
c531
c643

39

dé
c8
d7
39

od
26
bd

dé
cl
25
8e
cO
c4
3a
3a
6e

dé
ba
1027
ba
1027
ba
1027
7e

94

15
01
15

15
03
c472

13
10
Ob
cdle
10
of

le
fdbl
£d88

fefa
c3ef

word _key address
word _key ignore
word _key flag
word _key minus
word _key plus
word _insert
word _cut_byte
word _key test
word _key go
word _key_ copy
word _key cal
word _key dump
word _key load

R R R R R R R R

SUBROUTINE _key ignore

R R R R R R R

rts

ENDSUB ; 1 [ _key_ignore]

*khIkIxIhkhkkhkkkxhkhkhkkdxhkikikikikix

SUBROUTINE _key flag
*hkkhkkhkhkkhkkkhkkhkhkhkkhkkikhkikiikixix
Idb flag
eorb #1
stb flag
rts

ENDSUB ; 7 [_key flag]

*khIkIxhkhkhkkIxhkhkkhkdxhkikiikixix

SUBROUTINE _key exe

R R R R R R e R

tst fTlag
bne . laba
jsr _beep
. laba

Idb key
cmpb  #16
blo . labb
ldx #key_tab
subb #16
andb #15
abx

abx

amp  [.x]
.1abb

1db state
decb

Ibeq _hex_address
decb

Ibeq _data hex
decb

Ibeq _reg_display
Jjmp  _enter_num

13
14
15
16
17
18
19
la
1b
1c
1d
le
1f
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c472 ENDSUB ; 44 [ _key_exe]

*khIkIxhkhkhkkIxhkikikikixik

c472 SUBROUTINE _beep

R S S o o
c472 7t 8003 clr PORT2
c475 8e 003c Idx #60

c478 -loop

c478 86 7F lda #$7f

c47a b7 8002 sta PORT1

c47d c6 32 Idb  #50

ca7f -dela

c47f ba decb

c480 26 fd bne -dela

c482 86 ff Ida  #$ffF

c484 b7 8002 sta PORT1

c487 c6 32 1db #50

c489 -delb

c489 5a decb

c48a 26 fd bne -delb

c48c 30 1Ff leax -1,x

c48e 26 e8 bne -loop

c490 39 rts

c491 ENDSUB ; 31 [ _beep]

c491 SUBROUTINE _scanl

c491 -whilea ; while( _scan() = -1);
c491 bd cl01 jsr _scan

c494 2a fb bpl -whilea

c496 108e 00le Idy #30 ; delay(30);
c49a bd cO0a6 jJsr _delay

c49d -whileb ; while( _scan() == -1);
c49d bd cl01 jsr _scan

c4a0 2b b bmi -whileb

c4a2 108e 00le Idy #30 ; delay(30);
c4ab bd cO0a6 jJsr _delay

c4a9 bd cl01 jsr _scan ; key = scan();
cdac 8e c4b6 Idx  #key code ; key = key_code(key);
c4af e6 85 1db b, x

cdbl d7 13 stb key

c4b3 7e c446 jJjmp _key exe

c4b6 ENDSUB ; 37 [_scanl]

c4b6 key code

c4b6 18 19 1la Oc BYTE $18,%$19,%1a,%$0c, $00,%$00,%$14,%15,
c4be 16 17 00 00 BYTE $16,%$17,%$00,%$00, $10,%$11,%$12,%$13,
c4c6 1f 00 OFf Ob BYTE $1F,$00,%$0f,$0b, $07,$03,%$00,%1e,
c4ce Oe Oa 06 02 BYTE $0e,$0a,$06,$02, $04,%$1d,$0d,$09,
c4d6 05 01 08 1c BYTE $05,%$01,%$08,%1c, $1b

*khIxIxIhkhkhkkIxhkhkhkkdxhkikikikikix

c4db SUBROUTINE _initacia

Page 19 of 31



newmon. Ist 57372020 1:42 PM

*khIkIxIhkhkkhkkkxhkhkhkkdxhkikikikikix

c4db c6 03 1db #3 ; reset
c4dd 7 a000 stb ACIAPORT
c4e0 c6 16 1db #$16 ; baudrate = 19200

c4e?2 7 a000 stb ACIAPORT
c4eb 6 a001 1db ACIAPORT+1 ; clear RBR

c4e8 39 rts

c4e9 ENDSUB ; 14 [_initacia]
*khkkhkkhkkhkkhkkhkkkhkhkkikkkikikikk

c4e9 SUBROUTINE _putchar

*khIxIxhkhkhkkIxhkhkkdxhikikikixix

* Input: b = char *

*khIxIxhkhkhkkhIxhkhkkhkkxhkikikikixix

c4e9 86 02 1Ida #2 ; wait on TDRE
c4eb -wait
c4eb b5 a000 bita ACIAPORT
cdee 27 fb beq -wait
c4f10 7 a001 stb ACIAPORT+1
c4f3 39 rts
c4f4 ENDSUB ; 11 [_putchar]
R
cat4 SUBROUTINE _puts

R R R R R R R e

* Input: x = char *

*khIkIxhkhkhkkIxhkhkkkhikikkixix

cat4 -loop

c4f4 e6 80 1db , X+

c4ft6 27 05 beq -return

c4f8 bd c4e9 jJsr _putchar

caftb 20 7 bra -loop

c4fd -return

c4fd 39 rts

c4fe ENDSUB ; 10 [_puts]
*khkkkhkkhkkhkhkkhkkhkhkhkkhkkikkkikikikk

cafe SUBROUTINE _newline
*khkkhkkhkkhkkkhkkkhkhkkhkkkikikikik

c4fe c6 od [Idb  #13

c500 bd c4e9 jJsr _putchar

c503 c6 Oa [Idb #10

c505 7e c4e9 jJjmp _putchar

c508 ENDSUB ; 10 [_newline]
*hkkhkkhkhkkhkkkhkkhkhkhkkhkkikkhkikikikixix

c508 SUBROUTINE _send_hex

*khIkIxIhkhkkhkkIxhkhkhkkdxhkikikikikix

* Input: b = byte *
*khkkhkkhkhkkhkkkhkkhkhkhkkhkkikhkikikikixix
c508 34 04 pshs b
cS50a 54 Isrb
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c50b
c50c
c50d
c50e
c510
ch12
c514
c516
c516
c519
c51b
c51d
c51f
ch21
ch23
ch25
ch25
ch28

ch28

ch28
ch2a
c52d
ch52f
ch31

ch31

ch31
c533
ch35
cbh37

c539
c539
ch3c
c53e
c541
c543
c545
c548
cb4a

cbh4c
cbh4c
cb4e
ch51
c553
c556
c558

54
54
54
cb
cl
23
cb

bd
35
c4
cb
cl
23
cb

e

€6
bd
€6
20

32
9e
c6
e’

bd
34

32
c6

c6
e’

eb

c6
bd
6a
26

30
39
02
07

c4e9
04
of
30
39
02
07

c4e9

62
c508

63
d7

/e
10
10
e4

c4fe

10
ch28

62
3a
c4e9
10

61

80
c508
20
c4e9

61
2

Isrb

Isrb

Isrb

addb #"0"
cmpb  #79°
bls -hexh
addb #7
-hexh

Jsr _putchar
puls b

andb #15
addb #"0"
cmpb  #79°
bls -hexl
addb #7
-hexl

Jjmp _putchar
ENDSUB ; 32 [_send_hex]

R R R R R R e R R R

SUBROUTINE _send_word_hex

R R R R R R e R R R

Idb 2,s

Jjsr _send_hex

Idb 3,s

bra _send_hex
ENDSUB ; 9 [_send_word_hex]

*khIkIxIhkhkkhkkkxhkhkhkkdxhkikikikikix

SUBROUTINE _key dump

*khIkIxIhkhkhkkkxhkhkhkhkdxhkikikikikix

leas
1dx
1db
stb

-loopo
jsr
pshs
jsr
leas
Idb
jsr
Idb
stb

-loopi
Idb
jsr
Idb
jsr
dec
bne

-2,S
CPC
#16
,S ; for (J=0; j<16; j++)

_newline

X

_send_word_hex

2,s

He o ; putchar(":");
_putchar

#16

1,s ; for (p=0; p<16; p++)

, X+ ; send_hex();
_send_hex

# " ; putchar(® °);
_putchar

1,s

-loopi
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cbba
cbh5c
c55fF
c561
c563

c565
c565
c567
c569
c56b
c56d
c56f
c56f
c571
c571
c574
c576

c578
ch7a
ch7c
ch7e
ch81
ch584
c586
ch87

ch87

c587
c591
c598

ch9e

c59%9e
c5a8
chaf

c5bb5

c5b5
c5b8
c5bb
c5bd
c5bf
chc2
cbch
cbc7
c5c9
c5cb

00
00
a0

00
00
Oa

c6
bd
30
c6
e7

€6
cl
25
cl
25

c6

bd
6a
26

6a
26
of
bd

32
39

10
00
b0

01
00
Ob

bd
8e
€6
34
bd
8e
eb
ea
34
db

10

61

80

61

e4

62

20
00
cO

02
00
Oc

85
04

85
el
04

20
c4e9

10

20
04
7t
02

2e
c4e9
ed
bd
10

c4fe
cl6a

30
00
do

03
00
od

c67c
chh57

c67c
c56e

17

1db
jsr
leax
1db
stb

-loopj
1db
cmpb
blo
cmpb
blo

.dot
1db

-put
Jsr
dec
bne

dec
bne
StXx
jsr
jsr
leas
rts
ENDSUB

*khkixXxXx

hihex
E e = o
BYTE
BYTE
BYTE

ki XxXx

lohex
E e = o
BYTE
BYTE
BYTE

*khIkIxIhkhkhkkIxhkikhkhixihkikk

SUBROUTINE _gethex

*khIkIxIhkhkhkkkxhkhkhkhkixhkikk

jsr
1dx
Idb
pshs
jsr
1dx
Idb
orb
pshs
addb

H4e
_putchar
-16,x
#16

1,s

» X+

4
.dot
#HSTT
-put

#I-I

_putchar
1,s
-loopj

,S
-loopo
CPC
_newline

; putchar(® °);

; for (p=0; p<16; p++)

; putchar();

iT (g >= " " & q < Ox7F) putchar(q)

; newline();

_key address ; key address();

2,S

; 86 [ _key_dump]

$00,%$10,%$20,%$30,%$40,%$50,%$60,%$70,%$80,%$90
$00,$00,%$00,$00,%$00, $00, $00
$a0,$b0,$c0,$d0, $e0,$f0

$00,%$01,%$02,%$03,%$04,%$05,%$06,%$07,%$08,%$09
$00, $00,%$00,$00,%$00, $00, $00
$0a, $0b,$0c, $0d, $0e,$0F

_getchar
#hihex-$30
b,Xx

b
_getchar
#lohex-$30
b,Xx

,S+

b

checksum

o))
I

getchar();

(op
I

getchar();

a=a/| b;

; checksum += a
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cbcd
cbcfF
chdl

chdl

c5d1l
c5d3
c5d5
c5d7
c5d9

c5d9

c5d9
c5db
c5dd
c5df
cbhel
c5e3
c5e6
c5e8
cbea
cbea
chec
cbee
cbef
c5f1
c513
c5f4
c516
c518
c5fa
c5fb

c5fb

c5fb
c5fb
c5fe
c600
c602
c605
c607
c609
c60b
c60d
c610

d7
35

8d
34
8d
35

of
8d
cO
34
8d
7
1f
35

8d
e’
4a
26
dé
53
34
8d
e0
39

bd
cl
26
bd
cl
27
cl
26
bd
5d

84

04

82

04

02
02

a0

04

e0

17

e2

de

17
ds
03

ee
8000

c9

9
17

bd

cb7c
53
9o
cb7c
30
2
31
18
c5d9

stb checksum
puls b,pc
ENDSUB ; 28 [_gethex]

*khIxIxhkhkhkkIxhkhkkdxhkikiikixix

SUBROUTINE getl6bit
bsr _gethex
pshs b
bsr _gethex
puls a,pc
ENDSUB ; 8 [getl6bit]

R R R R e R R R

SUBROUTINE _read_recordl

R R R S R e R R R

* Qutput: b = checkerr *

R R R R e R R e R

clr checksum ; checksum = 0;

bsr _gethex ; byte_count = gethex()-3;
subb #3

pshs b

bsr getl6bit ; addressl6bit = getl6bitaddress();
stb GPIO1

tfr d,y ; addressl6bit;

puls a ; byte count

-loop

bsr _gethex ; gethex();

stb ,y+

deca

bne -loop

1db checksum ; checksum = ~checksum;
comb

pshs b

bsr _gethex

subb ,s+ ; checkerr

rts
ENDSUB ; 34 [_read_recordl]
SUBROUTINE _get_s_record

-while ; while (getchar() !'= "S%);
Jsr _getchar

cmpb  #°S*

bne -while

Jsr _getchar

cmpb  #°0° ; case : continue

beq -while

cmpb  #°1° ; case "17: read_recordl();
bne -exit

Jjsr _read_recordl

tstb ; check error
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c611
c613
c616
c618
c61b
c61d
c620
c623
c625
c625
c628
c628
c62b
c62e
c640
c643

c643

c643
c646
c649
cb4c
c667

c667

c667
c66a
c66¢C
c66e
c671
c673
c675
c677
c679
c67b
cb7c

c67c

cb7c
cb7e
c681
c683
c683
c686

27
bd
c6
bd
1f 20
bd
8e
20

8e

bd

7e
3a 63 68
4F 4b 00

8e
bd
7e
0d Oa 4c

cc
dd
dd
cc
dd
dd
of
1f a8
97
39

c6
7
c6

5
27

e8
c508
3a
c4e9

c528
c62e
03

c640

c4f4
cl76
65

cb4c

c4f4

c5fb
6f

0200
10
Oe

7100
Oc
08
03

00

16
a000
01

a000
b

beq -while

Jjsr _send_hex ; check sum difference
Idb #":°

Jsr _putchar

tfr vy.,d ; last used address
Jjsr _send_word_hex

ldx  #._.MsgErr ; puts('check sum errors!™);
bra .geta

-exit

ldx  #.MsgOK ; else puts('OK™);
.geta

Jjsr _puts

jmp _key data ; key_data();
-MsgErr BYTE ":check sum error!",0
-MsgOK BYTE "OK",0

ENDSUB ; 72 [_get_s record]

*khIkIxIhkhkkhkkkxhkhkhkkdxhkikikikikix

SUBROUTINE _key load

*khIkIxIhkhkkhkkkxhkhkhkkdxhkikikikikix

ldx #.msg
Jjsr _puts
jmp _get_s record

.msg BYTE ""\r\nLoad Motorola s-record\r\n",0
ENDSUB ; 36 [_key_ load]

*khIkIxhkhkhkkIxhkhkkkhikikkixix

SUBROUTINE _initreg

*khIkIxhkhkhkkIxhkhkkhkdxhkikiikixix

Idd #3$0200
std CPC ; PC = 0x0200;
std SAVE PC ; SAVE_PC = 0x0200;
Idd #$7F00
std SAVE SP ; SAVE_SP = Ox7F00;
std USER U ; USER_ U = Ox7F00;
clr USER DP ; USER DP = O;
tfr CC,A
sta USER_CC
rts
ENDSUB ; 21 [initreg]
R T S o S S S
SUBROUTINE _getchar
R T T o S S
1db #$16 ; enable receiving
stb ACIAPORT
1db #1
-while ; while((*acia&l) == 0)
bitbh ACIAPORT
beq -while

Page 24 of 31



newmon. Ist 57372020 1:42 PM

c688 c6 56 1db  #$56 ; stop sending
c68a 7 a000 stb ACIAPORT
c68d 6 a001 1db ACIAPORT+1 ; ch = *(aciatl);

c690 39 rts ; return ch;
c691 ENDSUB ; 21 [_getchar]
R R R T R R S T S e
c691 SUBROUTINE _main
R R T R T R R S T S R e
c691 ad d4 bsr _initreg ; Initreg(Q);

c693 7t 8000 clr GPIO1
c696 7t 8003 clr PORT2

c699 c6 f Idb #$ff

c69b 7 8002 stb PORT1

c69e of 15 clr flag ; Flag = 0;

c6a0 bd c4db jJsr _initacia ; initacia();

c6a3 bd c4fe jJsr _newline ; newline();

c6a6 8e c6d9 Idx  #MSGO2

c6a9 bd c4f4 jJsr _puts ; puts('6809 MICROPROCESSOR KIT 2020')

cbac bd c074 jsr  _LCD_Init ; _LCD_Init(Q);

céaf 8e c6f8 Ildx  #MSGO3

c6b2 bd c092 jsr _LCD Puts ; LCD_Puts('6809 MICROPROCESSOR™);
c6b5 cc 0100 [Idd  #3$0100

c6b8 bd c068 jsr _LCD_Row_Col ; LCD_Row_Col(1,0);

c6bb 8e c701 Idx  #MSGO4

c6be bd c092 jsr _LCD Puts ; LCD_Puts('32kB RAM UART LCD™);
c6el bd c3d4 jsr _clear_buffer

c6c4d  c6 af Idb  #175

c6c6 d7 24 stb buffer+5 ; buffer[5] = convert[6];
c6c8 c6 bf Idb #191

céca d7 23 stb buffer+4 ; buffer[4] = convert[8];
cécc  c6 bd Idb  #189

céce d7 22 stb buffer+3 ; buffer[3] = convert[0];
c6d0 c6 be Idb  #190

c6d2 d7 21 stb buffer+2 ; buffer[2] = convert[9];
c6d4 -loop

c6d4 bd c491 jJsr _scanl

c6d7 20 fb bra -loop

c6d9 ENDSUB ; 72 [_main]

c6d9 36 38 30 39 MSGO2 BYTE ""6809 MICROPROCESSOR KIT 2020\r\n",0
c6f8 36 38 30 39 MSGO3 BYTE "'6809 CPU",0
c701 33 32 6b 42 MSGO4 BYTE '"'32kB RAM LCD",0

END
175 Symbols
USER_START $0000 37D 134
USER_CC $0000 38D 583 740 761 1330
USER_A $0001 39D 47 581 644 671
USER_D $0001 47
USER_B $0002 40D 658
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USER_DP $0003 41D 585 1328

USER_X $0004 42D 576 682

USER_Y $0006 43D 577 693

USER_U $0008 44D 578 704 1327
USER_PC $000a 45

USER_END $000c 46D 138

SAVE_SP $000c 49D 141 575 715 1326
SAVE_PC $000e 50D 140 521 1324

CPC $0010 51D 394 396 432 434

479 481 503 510 522
534 538 548 579 608
819 824 842 1155 1198

1323

SIGN $0012 52D 443 491 593

key $0013 55D 281 289 302 314
509 547 802 925 991
1052

hit $0014 56D 406 417 442 451

459 489 501 512 532
537 602 900 910 915

937

flag $0015 57D 977 979 987 1361

tick $0016 58D 109 865 868

checksum $0017 50D 1232 1233 1253 1266

num $0018 60D 440 449 462 487
595 598 607 912 916
926

start $001a 61D 441 450 464 488
592 600 609 899

_end $001c 62D 463 611

state $001e 63D 408 419 428 448

458 475 564 571 620
635 815 829 838 851
893 936 1001

buffer $001F 64D 251 322 325 326
329 330 333 341 344
345 348 349 352 383
386 398 453 461 559
561 563 631 633 647
649 661 663 674 685
696 707 718 727 730
732 748 753 773 778
862 882 883 884 896
940 942 1375 1377 1379

1381
_virq $7Ff0 66D 79 94 95
_vnmi $7FF3 67D 81 98 100
_vfirg $7Ff6 68D 78 99 101
GPI01 $8000 18D 870 1258 1357
PORTO $8001 19D 284 297
PORT1 $8002 20D 255 283 1019 1025
1360
PORT2 $8003 21D 264 1015 1358
LCD_cwr $9000 23D 171 188 198 201
LCD_dwr $9001 24D 219 232
LCD_crd $9002 25D 157
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LCD_drd $9003 26

ACIAPORT $a000 28D 1067 1069 1070 1082
1084 1340 1343 1346 1347

_reset $c000 89D 75 76 77 82

_irg_serv $c023 107D 93

_swi_serv $c026 132D 80

_swi_serv.loop $c029 135D 139

convert $c03a 146D 363

_LCD_Ready $cO4a 152D 169 185 196 199
216 231

_LCD_Ready. loop $c050 156D 160

_LCD_Ready.return $c059 161D 158

_LCD_Clear $cO5b 167D 202

LCD_Row_Val $c064 176D 186

_LCD_Row_Col $c068 180D 205 1370

“LCD_Init $c074 194D 1366

_LCD_Puts $c092 212D 220 1368 1372

_LCD_Puts.return $c09% 221D 218

_LCD_Putc $c09f 227

_delay $c0ab 238D 207 244 262 266
1043 1048

_seg_refresh $cOab 248D 312

_seg_refresh.loop $cOb0 252D 270

_seg_refresh.sega $c0c3 261D 257 259

_kbd_scan $cOd6 276D 313

_kbd_scan. loopo $cOda 282D 295

_kbd_scan. loopi $c0e3 286D 291

_kbd_scan.kbda $cOfe 301D 299

_kbd_scan.return $c100 303D 288

_scan $c101 309D 864 1040 1045 1049

_dot_address $cl0b 320D 410 550

“dot_data $c124 339D 399 421 514 618

_byte_seg $cl3d 358D 382 385 397 731

_hex4 $cl4d 377D 395 601 645 659
672 683 694 705 716
871 927

_read_memory $clba 392D 409 420 435 482
513 549 617 827 849

_key address $cl6éa 404D 953 1200

_key data $cl76 415D 436 483 523 952
1301

_key _plus $cl182 426D 957

_key plus.plusa $cl197 437D 429 431

_key plus.plusb $clad 445D 439

_key plus.plusc $clb5 455D 447

_key_plus.return $clcd 467D 457 465

_key minus $clce 473D 956

_key minus.mina $cle3 484D 476 478

_key_minus.return $clfl 492D 486

_data_hex $clf2 498D 1005

_data_hex.hexa $clff 508D 502

_key PC $c20f 519D 142 950

_hex_address $c216 528D 1003

_hex_address.hexa $c2le 535D 533

_print_error $c235 555D 466

_key _go $c245 569D 961
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_key _go.goa $c269 589D 572 574
_key go.pos $c277 597D 594
_key go.gob $c279 599D 596
_key _go.goc $c281 604D 591
_key_go.loop $c28c 610D 615
_key go.exit $c297 616D 612
_key go.return $c2al 621D 606
_key_reg $c2a2 627D 951
_reg_a $c2b3 641D 786
_reg_ b $c2c2 655D 787
_reg_ab $c2d1 669D 788 789
_reg_x $c2dc 680D 792
_reg.y $c2e7 691D 793
_reg_u $c2f2 702D 795
_reg_s $c2fd 713D 796
_reg_dp $c308 724D 794
_low_cc $c317 738D 791
_low_cc.loop $c31lc 742D 751
_low_cc.zero $c323 747D 745
_hi_cc $c333 759D 790
_hi_cc.loop $c33c 767D 776
_hi_cc.zero $c343 772D 770
reg_table $c353 784D 801
_reg_display $c369 799D 1007
_reg_display.return $c376 808D 804
_insert $c376 813D 958
_insert.loop $c384 821D 825
_insert.return $c395 830D 816 818
_cut_byte $c396 836D 959
_cut_byte_loop $c3a4 844D 848
_cut_byte.return $c3b3 852D 839 841
_key test $c3b4 858D 960
_key test.while $c3bd 863D 867 873
_clear_buffer $c3d4 878D 629 894 938 1373
_key cal $c3dd 890D 963
_enter_num $c3ef 906D 1008
_enter_num.enua $c3f7 913D 911
_key_copy $c40c 933D 962
key tab $cd4le 948D 994
_key_ignore $c43e 968D 954
_key_ flag $c43f 975D 955
_key exe $c446 985D 1053
_key_exe.laba $c44d 990D 988
_key exe.labb $c45e 1000D 993
_beep $c472 1013D 989
_beep.loop $c478 1017D 1031
_beep.dela $ca7f 1021D 1023
_beep.delb $c489 1027D 1029
_scanl.whilea $c491 10390 1041
_scanl $c491 1037D 1383
_scanl.whileb $c49d 1044D 1046
key_code $c4b6 1056D 1050
_initacia $cd4db 1064D 1362
_putchar $c4e9 1076D 1097 1108 1110 1129
1137 1165 1173 1178 1192
1292
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_putchar.wait $cdeb 1081D 1083

_puts.loop $caf4 1094D 1098

_puts $c4f4 1090D 1300 1312 1365

_puts.return $cafd 1099D 1096

_newline $cdafe 1105D 1160 1199 1363

_send_hex $c508 1115D 1145 1147 1171 1290

_send_hex.hexh $c516 1128D 1126

_send_hex.hexl $ch525 1136D 1134

_send_word_hex $c528 1142D 1162 1294

_key_dump $c531 1152D 964

_key_dump.loopo $c539 1159D 1197

_key_dump.loopi $cb4c 1169D 1175

_key_dump.loopj $c565 1183D 1194

_key_dump.dot $c56F 1189D 1186

_key _dump.put $c571 1191D 1188

hihex $c587 1207D 1224

lohex $c59%e 1214D 1228

_gethex $cbb5 1221D 1241 1243 1254 1262
1269

getlébit $cbd1l 12390 1257

_read_recordl $c5d9 1249D 1287

_read_recordl. loop $c5ea 1261D 1265

_get_s _record $c5fb 1276D 1313

_get_s record.while $c5fb  1278D 1281 1284 1289

_get_s record.exit $c625 1297D 1286

_get_s_record.geta $c628 1299D 1296

_get_s_record.MsgErr $c62e 1302D 1295

_get_s_record.MsgOK $c640 1303D 1298

_key load $c643 1308D 965

_key_load.msg $c64c 1314D 1311

_initreg $c667 1319D 1356

_getchar $c67c 1336D 1223 1227 1279 1282

_getchar.while $c683 1342D 1344

_main $c691 13530 102

_main.loop $c6d4 1382D 1384

MSGO2 $c6d9 1387D 1364

MSGO3 $c6f8 1388D 1367

MSGO04 $c701 13890 1371

buffer $001F 64D 251 322 325 326

329 330 333 341 344
345 348 349 352 383
386 398 453 461 559
561 563 631 633 647
649 661 663 674 685
696 707 718 727 730
732 748 753 773 778
862 882 883 884 896
940 942 1375 1377 1379
1381

CPC $0010 51D 394 396 432 434
479 481 503 510 522
534 538 548 579 608
819 824 842 1155 1198
1323

state $001e 63D 408 419 428 448
458 475 564 571 620
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635 815 829 838 851
893 936 1001

hit $0014 56D 406 417 442 451
459 489 501 512 532
537 602 900 910 915

937

num $0018 60D 440 449 462 487
595 598 607 912 916
926

key $0013 55D 281 289 302 314
509 547 802 925 991
1052

start $001a 61D 441 450 464 488
592 600 609 899

checksum $0017 50D 1232 1233 1253 1266

flag $0015 57D 977 979 987 1361

SAVE_SP $000c 49D 141 575 715 1326

USER_A $0001 39D 47 581 644 671

USER_CC $0000 38D 583 740 761 1330

tick $0016 58D 109 865 868

SIGN $0012 52D 443 491 593

SAVE_PC $000e 50D 140 521 1324

USER_U $0008 44D 578 704 1327

_end $001c 62D 463 611

USER_Y $0006 43D 577 693

USER_X $0004 42D 576 682

USER_DP $0003 41D 585 1328

USER_END $000c 46D 138

USER_B $0002 40D 658

USER_START $0000 37D 134

USER_PC $000a 45

USER_D $0001 47

buffer $001f 64D 251 322 325 326

329 330 333 341 344
345 348 349 352 383
386 398 453 461 559
561 563 631 633 647
649 661 663 674 685
696 707 718 727 730
732 748 753 773 778
862 882 883 884 896
940 942 1375 1377 1379
1381

CPC $0010 51D 394 396 432 434
479 481 503 510 522
534 538 548 579 608
819 824 842 1155 1198
1323

state $001e 63D 408 419 428 448
458 475 564 571 620
635 815 829 838 851
893 936 1001

hit $0014 56D 406 417 442 451
459 489 501 512 532
537 602 900 910 915
937
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num $0018 60D 440 449 462 487
595 598 607 912 916
926

key $0013 55D 281 289 302 314
509 547 802 925 991
1052

start $001a 61D 441 450 464 488
592 600 609 899

checksum $0017 50D 1232 1233 1253 1266

flag $0015 57D 977 979 987 1361

SAVE_SP $000c 49D 141 575 715 1326

USER_A $0001 39D 47 581 644 671

USER_CC $0000 38D 583 740 761 1330

tick $0016 58D 109 865 868

SIGN $0012 52D 443 491 593

SAVE_PC $000e 50D 140 521 1324

USER_U $0008 44D 578 704 1327

_end $001c 62D 463 611

USER_Y $0006 43D 577 693

USER_X $0004 42D 576 682

USER_DP $0003 41D 585 1328

USER_END $000c 46D 138

USER B $0002 40D 658

USER_START $0000 37D 134

USER_PC $000a 45

USER_D $0001 47
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