z180.c 1/12/2022 4:34 PM
1 // Monitor source code for
2 // Z180 Microprocessor Kit sdcc version
3 // Written by Wichit Sirichote (C) 2022
4
5 // Start up file was modified for 7180 kit hardware
6 // z180crtO.s
7
8 // using sdcc v3.3.0 #8604 May 11, 2013
9 // compile command

ARARDRAMDIAMDIAMDANRNDWWWWWWWWWWNNNNNNNNNNRPRRPERPRERPERERRERRE
NOUORARWNRPFRPOOONODUITARWNRPRPOOONOUOITARWNPRPOOONOOOITAWNEO

// sdcc -mz180 --code-loc 0x100 --data-loc OxXFOOO --no-std-crtO z180crtO.rel z180.c

// Hardware z180 PLCC, 32kB ROM 128kB RAM, sound chip SAA1099

// Memory layout

// 00000 ROM first 64kB in COMMON O area
// O7FFF 32k ROM

// 08000 32k RAM
// OF000 system ram

// OFFFF SP

// 10000 extended RAM in BANKED area

// 20000 extended RAM in COMMON 1 area

// January 6, 2022 monitor program rev.1.0 tested with 32kB EPROM, 128kB RAM

#include <z180.h>
#pragma disable_warning 154
_ sfr __at 0x40 gpiol;

_ sfr __at 0x41 portO; // key input
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__sfr __at 0x42 portl; // digit
__sfr __at 0x43 port2; // segment

__sfr __at 0x60 sound_data; // sound chip data register
__sfr __at 0x61 sound_addr; // sound chip address register

#define speaker_on CNTLAO |= 0x10; // set RTSO
#define speaker_off CNTLAO &= ~0x10; // clear RTSO

#define BUSY 0x80

__sfr __at 0x80 LCD_command_write;
__sfr __at 0x81 LCD_data write;
__sfr __at 0x82 LCD_command_read;
__sfr __at 0x83 LCD_data read;

//prototype declaration

void test_serial();

void putch(unsigned char c);

void puts(char *s);

void beep();

void beepl();

void beep2();

void sound_off();

void sound_write(char a, char d);
void sound_test();

void delay_ 100ms(unsigned int j);
void noise_test();

void musical_note_test();

unsigned in

ti;
unsigned int j;
unsigned char n,d;
char k;

unsigned char u,q;
char o,key;

char x,z;

char hit, positive;
char flag;

char tick;
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unsigned char bcc, save_bcc, bcc_error;
char save_acc;

char type;

char test;

char count;
unsigned int temp,templ6;

int num, start,end, desti;
int t;
char state;

int PC, save PC;
int USER_SP,SYS SP;

int USER_AF,USER_BC,USER_DE,USER_HL;
int USER_AF_,USER BC_,USER_DE_,USER_HL_;
int USER_IX, USER_IY;

int timeout;
char buffer[8];

char *dptr;
char *dptr2;
// table for converting 0-9 to 7-segment LED
const char convert[16]= {0xBD,0x30,0x9B,0xBA,0x36,0xAE,O0xAF,0x38,0xBF,0xBE,0x3F,0xA7,0x8D,0xB3,0x8F,0x0F};
const char cold_msg[12]={0,0,0,0,0,0,0xal,0x1f,0x0f,0x02,0x02,0x30};
const unsigned char note[12] = {5,33,60,85,109,132,153,173,192,210,227,243};
int timeout;
void LcdReady()
timeout=0;

while((LCD_command_read&BUSY) && (timeout<100))
timeout++; // wait until busy flag =0

Page 3 of 38



z180.c

1/12/2022 4:34 PM

void clr_screen(void)

{

LcdReady () ;

LCD_command_write=0x01;

¥

void goto_xy(char x,char y)

LcdReady () ;

switch(y){

case 0 : LCD_command_write=0x80+x; break;
case 1 : LCD_command_write=0xCO+x; break;
case 2 : LCD_command_write=0x94+x; break;
case 3 : LCD_command_write=0xd4+x; break;
}

Yo _

void InitLcd(void)

{

LcdReady () ;

LCD_command_write=0x38;

LcdReady () ;

LCD_command_write=0x0c;
clr_screen();
goto_xy(0,0);

}

void putch_lcd(char ch)

{

LcdReady () ;
LCD_data_write=ch;
}

void LCDWriteText(char *txt) {
while(*txt)
putch_lcd(*txt++);

}
void print_hex(char n)
{
unsigned char temp;
temp= n;
temp>>=4;

temp += 0x30;

if (temp>=0x3A) putch_lcd (temp+7);
else putch_lcd (temp);

temp = n&Oxf;
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temp += 0x30;
if (temp>=0x3A) putch_lcd (temp+7);
else putch_lcd (temp);
}

void printlint(unsigned int k)

{
int temp;
putch_lcd((k/10000)+0x30);
temp = k%10000;
putch_lcd((temp/1000)+0x30);
k = temp;
temp k%1000;
putch_lcd((temp/100)+0x30);
k = temp;
temp = k%100;
putch_lcd((temp/10)+0x30);
k = temp;
temp = k%10;
putch_lcd(temp+0x30);

}
//entry is HL for Y and X

void gotoxy()
{

__asm
PUSH HL
CALL _goto_xy

POP HL

__endasm;

// entry is HL pointer
void printtext()

{
__asm
PUSH HL
CALL _LCDWriteText
POP HL
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__endasm;

}

// entry is A
void printchar()

{
__asm
PUSH HL
CALL _putch_lcd
POP HL
__endasm;
¥

// entry is A
void printhex()

{
__asm
LD L,A
PUSH HL
CALL _print_hex
POP HL
__endasm;
¥

// entry with HL
void printinteger()

{

asm

PUSH HL
CALL _printint
POP HL

__endasm;

void delay()
int i;

for(i=0; i<10000; i++)
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void dot_address()

{
buffer[0]=buffer[0]&~0x40;
buffer[1]=buffer[1]&~0x40;

buffer[2]=0; // left blank

buffer[3]=buffer[3]]0x40;
buffer[4]=buffer[4]]0x40;
buffer[5]=buffer[5]]0x40;
buffer[6]=buffer[6]]0x40;

buffer[7]= Oxbd; // for upper four bits

void dot_data(Q)
{

buffer[0]=buffer[0]]0x40;
buffer[1]=buffer[1]]0x40;

buffer[2]=0; // left blank

buffer[3]=buffer[3]&~0x40;
buffer[4]=buffer[4]&~0x40;
buffer[5]=buffer[5]&~0x40;
buffer[6]=buffer[6]&~0x40;

buffer[7]= Oxbd; // for upper four bits

void hex4(int h)

templ6 = h;
buffer[3]= convert[templ6&0xf];
templ6>>=4;
buffer[4]= convert[templ6&0xf];
templ6>>=4;
buffer[5]=convert[templ6&0xf];
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templ6>>=4;

buffer[6]=convert[templ6&0xf];

void hex2(char h)
{
temp = h;
buffer[0]= convert[temp&0xf];

temp>>=4;
buffer[1]= convert[temp&0xf];

void address_display()
{

temp = PC;
hex4(temp) ;
void data_display()
{
dptr = PC;
d = *dptr;
buffer[0]= convert[d&0xT];
d >>=4:

buffer[1]=convert[d&0xf];
dot_data();

}
void read_memory()
address_display(Q);

data_display();
}

void key address()
{

state = 1;

read_memory();
dot_address();
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hit=0;

}
void key data()
{

read_memory();
dot_data();
hit=0;

state=2;

}

void print_error()

{

buffer[5]= 0x8f;
buffer[4]= 3;
buffer[3]=3;
buffer[2]=0;
buffer[1]=0;
buffer[0]=0;
state=0;

void key plus(Q
{

if(state==1 || state==2)
PC++;
read_memory();
key data(Q);
if(state==4)
start=num;

hit =0;
positive=1;

}
if(state==5)
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state=6;

start = num;

hit=0;

buffer[0]=0x8f; /* end cursor */
return;

if(state==6)
{

state=7;
end = num;
hit=0;
buffer[0]=0xb3; /* destination cursor */

if(end <= start) print_error();

if(state==8)

state=9;

start=num;

hit=0;

buffer[0]=0xb3; // destination

}
}
void key minus()
if(state==1 | state ==2)
PC--;
read_memory();
key data(Q);
}
if(state==4)

start=num;
hit =0;
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positive=0;
}
}

void key PCQ
{

PC=save_PC;
key data(Q);

void hex_address()

t
if(hit==0) PC=0;

{
hit=1;

PC<<=4:;

PC |= key;
read_memory();
dot_address();

}
}

void data_hex()
{

dptr = PC;
X = *dptr;
if(hit==0) x=0;
hit =1;
X = X << 4;
X = x|key;
*dptr = Xx;
read_memory();

dot_data();

}
}

void key reg(Q)
buffer[7]= O;
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buffer[6]= O;

buffer[5]= 0x03;
buffer[4]= Ox8F;
buffer[3]= Oxad;
buffer[2]=0;
buffer[1]=0;
buffer[0]=0;

state = 3; /* register display state = 3 with hex key */

void reg_AFQ
{

templ6 = USER_AF;

hex4(templ6);

buffer[1] = Ox3f;

buffer[0] = OxOf;
}

void reg_BCQ
{

templ6 = USER_BC;

hex4(templ6);

buffer[1] = Oxa7;

buffer[0] = 0x8d;
}

void reg_DEQ)
{

templ6 = USER_DE;

hex4(templ6);
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buffer[1]
buffer[0]

0xb3;
0x8T;

void reg_HLQO
{

templ6 = USER_HL;

hex4(templ6);

buffer[1] = 0x37;

buffer[0] = 0x85;
}

void reg_AF_QO
{

templ6 = USER_AF_;

hex4(templ6);

buffer[1] = Ox3f;

buffer[0] = Ox0f]0x40;
}

void reg_BC_QO
{

templ6 = USER_BC_;

hex4(templ6);

buffer[1] = Oxa7;

buffer[0] = 0x8d]0x40;
}

void reg_DE_Q)
{

templ6 = USER_DE_;

hex4(templ6);

Page 13 of 38



z180.c

1/12/2022 4:34 PM

buffer[1]
buffer[0]

0xb3;

void reg_ HL_QO
{

templ6 = USER_HL_;

hex4(templ6);

buffer[1] = 0x37;

buffer[0] = 0x85]0x40;
}

void reg_IXQ
{

templ6 = USER_IX;

hex4(templ6);

buffer[1] = 0x30;

buffer[0] = 0x07;
}

void reg_IYQ
{

templ6 = USER_1Y;

hex4(templ6);
buffer[1] = 0x30;
buffer[0] = Oxb6;

3oid reg_SPQ)
{

templ6 = USER_SP;

hex4(templ6);

buffer[1] = Oxae;

0x8f|0x40;
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buffer[0] = Ox1f;

void flag_low()

{

}

flag = (char)USER_AF;
templ6é = O;

if(flag&l) templ6 |=1;
if(flag&2) templ6 |=0x10;
if(flag&4) templ6 |=0x100;

hex4(templ6);
buffer[0] = 0x85;
buffer[1]= O0xO0f;

void flag_high(Q)

{

flag

:(C
templ6 =

har)USER_AF;

0;

if(flag&0x10) templ6 |=1;
if(flag&0x40) templ6 |=0x100;

if(flag&0x80) templ6 |=0x1000;

hex4(templ6);
buffer[0] = 0x37;
buffer[1]= O0xO0f;

void flag_low_Q)
{

flag = (char)USER_AF_;
templ6é = O;

if(flag&l) templ6 |=1;
if(flag&2) templ6 |=0x10;
if(flag&4) templ6 |=0x100;

hex4(templ6);
buffer[0] = 0x85]0x40;
buffer[1]= O0xO0f;
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}

void flag_high_Q

{

flag = (char)USER_AF_;
templ6é = O;

if(flag&0x10) templ6 |=1;
if(flag&0x40) templ6é |=0x100;
if(flag&0x80) templ6 |=0x1000;

hex4(templ6);
buffer[0] = 0x37]0x40;
buffer[1]= O0xO0f;

void reg_display(Q)
{

switch(key)

{
case 0: reg
case 1: reg
case 2: reg
case 3:
case 4: reg
case 5: reg
case 6:
case 7: reg
case 8: reg
case 9: reg
case OxOa:
case 0x0d:
case 0xOc:
case 0OxOe:
case OxOf:
}

}

_AF(Q); break;
_BC(); break;
_DE(); break;
reg_HL(); break;
_AF_(Q); break;
_BC_(); break;
reg_DE_(); break;
_HL_(Q); break;
_IX(); break;
_1Y(Q); break;

reg_SP(); break;
flag_low(); break;
flag_high(); break;
flag_high_(); break;
flag_low_(); break;

/* insert byte and shift 512 bytes down */

void insert()

if(state==1 || state==2)

Page 16 of 38



z180.c 1/12/2022 4:34 PM

{
dptr=PC;
for(J=512; j>0; j--)

{*(dptr+j):*(dptr+j—1);
}

*(dptr+1)=0; /* insert next byte */
PC++;
read_memory();
state=2;
}
}

/* delete current byte and shift 512 bytes up */
void cut_byte()

if(state==1 || state==2)
{

dptr=PC;
for(§=0; j<512; j++)

*(dptr+j)=*(dptr+j+1);

read_memory();
state=2;
b
b

// similar to key go, but turn on break signal, single instruction was fetched
// then generated nmi interrupt

void key step(Q)
{

asm

Id (_SYS_SP),sp
Id sp,(_USER_SP)

save system stack
reload with user stack

; load CPU registers with user registers

Id hl,(_USER_IY)
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push hl
Id hl,(_USER_IX)
push hl
Id hl,(_USER_DE)
push hl
Id hl,(_USER_BC)
push hl
Id hl,(_USER_AF)
push hl

pop af
pop bc
pop de
pop ix
pop 1y

Id hl,(_PC)
push hl

Id (_save _acc),a

1d a,#0xbf

out (_portl),a

Id a,(_save_acc) ; 1st M1
Id hl,(_USER_HL) ; 2nd M1
nop ; 3rd M1
ret ; 4th M1

__endasm;

void test_led()
{

while(l)

gpiol = XxX++;
delay(Q);

}

void test_speaker()
{
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}

// insert high byte vector fO to I register
// low byte will be FF (pull-up data bus)
// store service address to fOff

// enable interrupt mode 2

void test_10ms()

{
z=0;
__asm

Id a,#0xf0
Id i,a
Id hl,# service_10ms
Id (OxfOoff),hl
im 2
ei
here: Jjr here

__endasm;
}
void service_10ms()
if(++tick>10)
tick=0;

gpiol = z++;
}
__asm
ei
__endasm;

void key go(Q{
if(state==1 || state==2)

speaker_on
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asm

Id (_SYS_SP),sp ; save system stack
Id sp,(_USER_SP) ; reload with user stack

load CPU registers with user registers

Id hl,(_USER_IY)
push hl
Id hl,(_USER_IX)
push hl
Id hl,(_USER_DE)
push hl
Id hl,(_USER_BC)
push hl
Id hl,(_USER_AF)
push hl

pop af
pop bc
pop de
pop ix
pop 1y

Id hl,(_PC)
push hl

Id hl,(_USER_HL)

__endasm;

}

if(state==4)
{

desti = num;

if(positive==0) start= start-desti;
else start = start+desti;

hex4(start);
hit=0;
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if(state==7)
{

desti = num;

temp end-start;
dptr start;
dptr2 = desti;

for(i=0; i<temp; i++)
*(dptr2+i1)=*(dptr+i);
PC = desti;
read_memory();

dot_data();
state=2;

}
if(state==9)

desti = num;
temp =desti-(start+2);

dptr = start;
*(dptr+1)= (char)temp;

PC = start+1;
read_memory();
dot_data();
state=2;

}

if(state==10)

switch(test)

case 0: test_led(); break;

case 1: test_10ms(); break;
//case 2: test_serial(); break;
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}

void dot_4address()
{

buffer[3]|= 0x40;
buffer[4]|= 0x40;
buffer[5] |= 0x40;
buffer[6] |= 0x40;

void enter_num()
if(hit==0) num=0;
hit=1;
num<<=4;
num |= key;

hex4(num) ;
dot_4address();

void clear_buffer()

for(i=0; i<6; i++)
*(buffer+i)=0;

void key copy(Q
{

if(state==1 || state==2)
{

state=5;
hit=0;
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num = PC;
buffer[0]=0xae;

buffer[1]=0;
dot_4address();

}
}

void key rel()
{

if(state==1 || state==2)
{

state=8;
hit=0;

num=PC; // in case no enter

buffer[0]=0xae;
buffer[1]=0;

dot_4address();
}

}

char getchar()
while ((STAT0&0x80)==0)

Féturn RDRO;
3

// return if no character
char getchars()

if ((STAT0&0x80)==0) return O;
else return RDRO;

}
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void test_uart()
{
while(l)
putch(getchar());
unsigned char nibble2hex(unsigned char c)

if(c<0x40) return (c-0x30);
else return (c-0x37);

}

unsigned char gethex()

unsigned char a,b;

a = getchar(Q);

b = getchar();

a = nibble2hex(a)<<4;

b = nibble2hex(b);

a = alb;

bcc = bcc+a; /* compute check sum */

return a;

}
int getl6bitaddress()

unsigned int load_address;
load_address =0;
load_address |= gethex();
load_address <<=8;

load_address |= gethex();

return load_address;

void get_record()

{
type =0;

bcc_error=0;
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}

while(type==0)
bcc =0;
while(getcharQQ!I= ":%)

,count:gethex();

dptr=getl6bitaddress();

type = gethex();

for(§j=0; j<count; j++)

{*(dptr+j):gethex();
}

save_bcc = ~bcc+1;
d = gethex(); // get byte check sum

gpiol = d;

if(save_bcc 1= d) bcc_error=1;

}

gpiol = 0; // turm indicator off

if (bcc_error==0) puts(" Complete...");

else puts('" Checksum error!.__.");

void read_hex_file()

{

get_record();
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void putch(unsigned char c)

while ((STAT0&2)==0)

T5RO = C;

void puts(char *s)

while( *s )
{ putch(*s);
S++;
}

void newline()

putch(0x0a);
putch(0x0d);

-

<

n>>4;

oid send_hex(char n)
k
k k&OxT;

if (k>9) putch(k+0x37); else putch(k+0x30);

k= n&O0xT;

if (k>9) putch(k+0x37); else putch(k+0x30);

}

void send_word_hex(int n)
{
templ6 = n>>8;
k = templ6&0xTf;
send_hex(k);
k = n&Oxff;
send_hex(k);
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void key dump(Q)
{
int j,p;
newline();

dptr = PC;

for(J=0; j<16; j++)
newline();
send_word_hex((int)dptr);

putch(":");
putch(0x20);

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

send_hex(*(dptr+p));
putch(0x20);

putch(0x20);
for (p=0; p<16; p++)

g=*(dptr+p);

ifT((g >= 0x20) && (g < 0x80)) putch(q);

else putch(".");

dptr+=16;
3 )
//newline();

PC = (int)dptr;
key address();

void key load(Q)
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puts(C''\r\n\nDownload Intel hex file.._.."

read_hex_file();
key_data(Q);

void key_ test()
{

if(++test>9) test=0;
buffer[2]=0x87;
buffer[3]=0xae;
buffer[4]=0x8T;
buffer[5]=0x87;

hex2(test);
state = 10;

}

void key halt()
{

speaker_on
//sound_test();
//delay 100ms(30);

musical_note_test();
speaker_off
delay_100ms(30);
speaker_on

noise_test();

speaker_off

asm

HALT
__endasm;
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void key exe()
{

if( key>15)
{

switch(key)
{

case
case
case
case
case
case

0x17:
0x16:
0x21:
0x20:
0x14:
0x24:

key address(); break;
key data(); break;
key plus(); break;
key minus(); break;
key PC(); break;

key go(); break;

// case 0x23: key step(); break;

case 0x15: key_reg(); break;

case 0x18:

insert(); break;

case 0x19: cut_byte(); break;

// case 0x18: flag = flag”™l; break;

case 0x22: test_10ms(); break;
case 0x11: key_rel(); break;
case 0x10: key_copy(); break;
case 0x12: key dump(); break;
case 0x13: key load(); break;
case 0x23: key_ halt(); break;
}
}
else
{
switch(state)
case 1: hex_address(); break;
case 2: data_hex(); break;
case 3: reg_display(); break;
case 5: enter_num(); break;
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case 6: enter_num(); break;
case 7: enter_num(); break;
case 8: enter_num(); break;
case 9: enter_num(); break;
}
}
}

char key code(char n)

switch(n)

case 0x22: key= 0; break;
case Oxlb: key= 1; break;

case
case
case
case
case
case
case
case
case
case
case
case
case
case

case

case 0x1ld: key= 0x11; break;

case
case
case
case
case
case
case
case
case
case
case
case

0x15:
OxOTf:
Oxlc:
Oxla:
0x14:
0xOe:
0x16:
0x19:
0x13:
0x0d:
0x10:
Oxle:
0x18:
0x12:

0x17:

0x23:
0x21:
0x0c:
0x07:
0x08:
0x09:
0x06:
0x01:
0x02:
0x03:
0x20:
Ox1Tf:

key=
key=
key=
key=
key=
key=
key=
key=
key=
key=
key=
key=
key=
key=

key=

key=
key=
key=
key=
key=
key=
key=
key=
key=
key=
key=
key=

2; break;
3; break;
4; break;
5; break;
6; break;
7; break;
8; break;
9; break;
Ox0a; break;
Ox0b; break;
0x0c; break;
0x0d; break;
Ox0e; break;
OxO0f; break;

0x10; break;

0x12; break;
0x13; break;
0x14; break;
0x15; break;
0x16; break;
0x17; break;
0x18; break;
0x19; break;
0x20; break;
0x21; break;
0x22; break;
0x23; break;
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case 0x00: key= 0x24; break;

return key;

void delay_numl()
{

temp=0;
temp=0;
}

void delay ms(int j)
{ .

int i;

for(i=0; i<j; i++)

char scan(Q)

Ol Oor
1
=

e

o X C X
1)

n< i n

for(i=0; i<8; i++)
{
portl= ~k;

port2=buffer[i];
X = buffer[i];

iIf((x 1= 0x30) && (X '= 0x38) && (x = Ox70) && (x != 2)) delay ms(15);
else delay ms(5);

port2=0;

delay ms(5);
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o= portO0;
for(n=0; n<6; n++)
iT((0&1)==0)
{key=q;
}

else g++;
o >>= 1;

}

k <<= 1;
¥

return key;

void scanl()
while( scan() = -1)
continue; // if key pressed, keep read it
delay ms(10);
while(scan() == -1)
continue; // if no key pressed, keep read it
delay ms(10);
key = scan(); // get key

// gpiol = key; // check scan code

key = key code(key);
//gpiol = key; // return internal key code
// beep(); // beep when press
key exe(Q);
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//save CPU registers to user registers
void service_nmi()

{
asm

Id (_save _acc),a

Id a,(_save_acc)

1d (_templ6),hl ; save hl
pop hl

Id (_save PC),hl ; save current PC
Id (_USER_SP),sp ; save stack pointer
1d hl,(_templ6) ; restore hl

push af
push bc
push de
push hl
push ix
push iy

pop hl
Id (USER_1Y),hl
pop hl
Id (USER_IX),hl
pop hl
Id (_USER_HL),hl
pop hl
Id (_USER_DE),hl
pop hl
Id (_USER_BC),hl
pop hl
1d (_USER_AF),hl

; how save prime registers

ex af,af"
exx

push af
push bc
push de
push hl
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pop hl
Id (_USER_HL ),hl
pop hl
Id (_USER_DE_),hl
pop hl
Id (_USER_BC ),hl
pop hl

Id (_USER_AF ),hl

Id sp,(SYS_SP) ; restore system stack

__endasm ;

speaker_off

key PC(); // update display

// init UART channelO, 9600 8nl XTAL 12.288MHz
void uart_init()

CNTLAO
CNTLBO

}

void sound_write(char a, char d)

Ox64; // 8 data bit no parity one stop bit
0x82; // divide ratio 4, prescale = 10, sampling 16, get 9600

sound_addr
sound_data

a;
d;

}
void sound_off()

sound_write(0x14,0); // disable frequency channel 0
}

void sound_on()

{
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sound_write(0x14,1); // enable frequency channel 0O

void beep()
{

sound_write(0x14,1); // enable frequency channel 0O

// sound_write(0x00,0x22); // set amplitude 20%
speaker_on // turn on 100% volume control)

delay_ms(1500);

sound_write(0x14,0); // disable frequency channel 0
speaker_off // turn off volume control)

}
void beepl()

sound_write(0x10,6); // octave channel 0O
sound_write(0x14,1); // enable frequency channel 0O
delay_ms(2000);

sound_write(0x14,0); // disable frequency channel 0

}
void beep2()

sound_write(0x10,5); // octave channel 0O
sound_write(0x14,1); // enable frequency channel 0O
delay_ms(2000);

sound_write(0x14,0); // disable frequency channel 0

void sound_init()
{
sound_write(0x10,5); // octave channel 0
sound_write(0x00,0x88); // amplitude channel 0 Right max/2 LEFT max/2
sound_write(0x08,0xffF); // max frequency channel 0O
sound_write(0x15,0); // noise turn off
sound_write(0x18,0); // envelope 0 control
sound_write(0x14,0); // disable frequency channel 0
sound_write(0x1C,1); // enable sound ALL channels
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}

unsigned char octave,freq;

void sound_test()

{

sound_write(0x14,1); // enable frequency channel 0O

for (octave=1l; octave<7; octave++)

sound_write(0x10,octave); // vary octave 0-7

gpiol = octave;

for (freq=0; freq<Oxff; freq++)

sound_write(0x08,freq); // vary fregeuncy 0 to max

delay_ms(300);

sound_write(0x14,0); // disable frequency channel 0

gpiol =0;

}

// init timer0 for 10Hz triggering
void timerO_init(Q)

RLDROL = 0Ox00;

RLDROH = 0x78;
TCR = 1; // run timer0

}
void delay_ 100ms(unsigned int j) // x100ms
{

timerO_init(Q);
for(i=0; i<j; i++)

while((TCR&0x40)==0)

continue;
n = TCR; // clear timer flag O
n = TMDROL;
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}
}

void noise_test()

{
sound_write(0x15,1);
sound_write(0x16,3);
delay_100ms(50); // 5s noise sound

sound_write(0x15,0);

void musical_note_test()
{
sound_write(0x14,1); // enable frequency channel 0O
for(octave=3; octave<6; octave++)

sound_write(0x10,octave); // octave 0-7
gpiol = octave;

for (k=0; k<12 ; k++ )

sound_write(0x08,note[k]);
delay _100ms(1);

gpiol = O;
sound_write(0x14,0); // disable frequency channel 0

}

main()

Oxff; //
0;

portl
port2

//CNTLAO = 0x00; // turn on RTS (0% volume control)
speaker_off
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sound_init(); // init sound chip

CBAR = 0x21; // bank starts at 10000 common 1 starts at 20000
CBR 0x00; // common base for common 1 area
BBR 0x00; // bank base

gpiol = 0; // turn off led
buffer[0]=0x00;
buffer[1]=0xb5;
buffer[2]=0x1T;
buffer[3]=0x8d; //0xal;
buffer[4]=0x00;
buffer[5]=0xbd;
buffer[6]=0xbT;
buffer[7]=0x30;

PC = 0x8000;
save_PC = 0x8000;

USER_SP = OxFF00;

state=0; // reset message
test = Oxff;

InitLcd(Q);
LCDWriteText("'Z180 Kit+SAA1099);
goto_xy(0,1);

LCOWriteText(" 32kROM 128kRAM *);

uart_init(Q);

puts("'\r\n\nz180 MICROPROCESSOR KIT 2022");
while(l)
scanl();

}
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