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“StartupA.asm”

; /**************************************************************************** /
: /* */
: /* */
I MOD StartupA._asm */
I (CAT204-KL5C8012) */
I main */
/* */
; /**************************************************************************** /
; /**************************************************************************** /
I */
; /**************************************************************************** /

CSEG
StartUp_:

ORG 0

DI ;* DI "G 0"

LD SP,OxFFFF e
; /**************************************************************************** /
I */
; /**************************************************************************** /

LD A,0x3e * OxFFCO0 0xFC00

ouT (0x6) ,A MU R4

JP main_
; /**************************************************************************** /
I */
; /****************************-k*********************************************** /

ORG 0x200
main_::

LD A,0xc0 ;* SCR1 OWait 1/0 1Wait

ouT (0x3B) ,A

LD A,0x3 ;* PIOB PO LED

OUT  (0x33),A

12



32:
33:
34:
35:
36:
37:
38:
39:
40:
41:
42:
43:
i ol Waitims()
45:
46:
47:
48:
49:
50:
51:
52:
53:
54:
55:
56:
57:

loop::

wait20ms: :

LD

LD
CPL
ouT
LD

CALL
DINZ
RLC
JR

D,1

A,D

(0x30) ,A
B,20

Waitlms
wait20ms
D

loop

;* LED

;* PORT
;* PORT

;* 20ms

0=

Wait

LED

- /**************************************************************************** /
’

Ims

(7.3728MHz) Non Wait

*/

- /**************************************************************************** /
’

Waitlms::

Wwo1:

PUSH
LD

DEC
LD
OR
JP
POP
RET

END

HL
HL, 1228

HL
A,L

H
NZ,Wo1
HL

;> 1228*6=7372cyc

;* cyc

O W Rk P

*
+
I

13

*/



14



15



file

[y
o

© 0 ~N oo O B W DN P

“MakeFile”

#

. # Makefile for KC80 LSIC-80 by AONE
#

# kmmake
#
#
#
#
#

: .SUFFIXES: .sof .asm .asz .psm .psz .mac .c .-h .hex

11:

12:
13:

# (SAMPLE - xxx)
PROJ Cat204pl

14:

15:
16:

LIB

s:¥Isij¥lIsic80¥lib

17:

18:
19:

HEDS

20:

21:
22:

0BJS StartupA.sof

23:

24:
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25:
26:
27:
28:
29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
39:
40:
41:
42:
43:

45:
46:
47:
48:
49:
50:
51:
52:
53:
54:
55:
56:
57:
58:
59:
60:

CC80
ASM80

LCC80
rz80

-r 3 JvP BRA

H OHF OH OH OHF OHF OH OH OH H

CFLAGS = -z80 -r -c -cn -cv -g1 -j1 -v1 -wi

#
g
# -
ASMFLAGS = -g -r

#
LINK = knil

#
$(PROJ).hex : $(0BJS)
$CLINK) 0${

$(PROJ) .hex
#CODE=0000 #DATA=FEQOQ
-KC80 -BB4FEOOQ,FFEQO
$(0BJS)
-f$(LIB)¥clibz
~F$(LIB)¥Flibz
-f$(L1B)¥romlibz

17



61:
62:
63:
64:
65:
66:
67:
68:
69:
70:
71:
72:
73:
74:
75:
76:
77
78:
79:
80:
81:
82:
83:
84:
85:
86:
87:
88:
89:
90:
91:
92:
93:
94:

-F$(LIB)¥knj libz
-m$(PROJ) .MAP
-n$(PROJ).LIN

}

$(PROJ) .hex
#CODE=0000
#DATA=FEQOQ
-KC80 -BB4FEOQO,FFEQO
#
$(0BJS) #
-f$(LIB)¥clibz
~F$(LIB)¥Flibz
-f$(LIB)¥romlibz
~F$(LIB)¥knj I ibz
-m$(PROJ) .MAP
-n$(PROJ).LIN

H O OHF OHF OH OHF OHF OH OH OHF OH OH OF OH OH OHF T H OH

=

# all: $(0BJS)

#
$(0BJS) : $(HEDS)

#
.c.sof:

$(CC80) $(CFLAGS) $<
.asm.sof:

$(ASMB0) $(ASMFLAGS) $<

18
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“ .SUFFIXES”

“ PROJ = Cat204p1” “ PROJ”

* LIB = s:¥Isij¥lIsic80¥lib”

“ 1B

“ HEDS ="

“ OBJS = StartupA.sof’

“ CC80=LCC80”

“ ASMBS80 = rz80"

“ CFLAGS =-z80 -r -c -cn -cv -g1 -j1 -v1 —wi”

19



ASMFLAGS =-g—1"

LINK = knil”

$(PROJ).hex : $(OBJIS)’

$(0BJIS) : $(HEDS)”
.c.sof:”
.asm.sof:"

20



36: ouT (0x30),A ;* PORT LED
37: LD B,20 ;* 20ms Wait

38: wait20ms::

37: LD B,100 ;* 100ms Wait

Ling bank jump wectors...

Hit any kew...
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26:
27:
28:
29:
30:
31:

“StartupB.asm”

- /**************************************************************************** /
’

I MOD StartupB.asm */
/* ( CAT204-KL5C8012) */
7 K
* $$Rx_init_value_  knil */
3/ TAB */
R e
STACK EQU OxFFFF ;
- BBR1 EQU 0x0 ; KL5C8012(MMU) BBR1
BR1 EQU Ox1 ; BR1
BBR2 EQU 0x2 ; BBR2
BR2 EQU 0x3 ; BR2
BBR3 EQU 0x4 ; BBR3
BR3 EQU 0x5 ; BR3
BBR4 EQU 0x6 ; BBR4
BR4 EQU Ox7 ; BR4
R e
/* */
A A A A AN
CSEG
StartUp_:
ORG 0
DI

LD SP,STACK
B
I */
B

LD A,LOW $3$R1_init value ##

OUT  (BBRL),A

LD A,HIGH $$R1_init value_##

OUT  (BRL),A

25



32:
33:

35:
36:
37:
38:
39:
40:
41:
42:
43:
i A
45:
46:
47:

LD
ouT
LD
ouT
LD
ouT
LD
ouT
LD
ouT
JP

A,LOW $$R2_init value_##
(BBR2),A
A,HIGH $$R2_init_value_##
(BR2),A
A,LOW $3$R3_init value_##
(BBR3),A
A,HIGH $$R3_init value_##
(BR3),A
A,LOW $$R4_init value_##
(BBR4),A

main_##

- /**************************************************************************** /
’

o

*/

- /**************************************************************************** /
’

ORG
END

0x200

26



EQU
1
MMU
“ $$RnN_init_value " ¢
“ $$Rn_init_value_”
“ $$Rn_init_value " “ o

“ ORG 0x200” C

« END”

27
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12:
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14:
15:
16:
17:
18:
19:
20:
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22:
23:
24:
25:
26:
27:
28:
29:
30:
31:
32:
33:

“Cat204p2.c”
L 7
/* */
/* */
/* */
/*  MOD Cat204p2.c */
/* main */
/* TAB */
/* makefile */

o CAT-204-KL5C8012 ) */

/* */

/**************************************************************************** /

#include <machine.H>
#include ""CAT204 .H"
#include "DemoCtl.h"
/**************************-k**-k********************************************** /
/* */
/**************************-k**-k********************************************** /
Uchar Shift; /* shift */
/**************************-k**-k********************************************** /
/* main() */
/**************************-k**-k********************************************** /
void main(void)

{

outp(SCR1,0xc0); /* SYS  ExtMem Owait ExtlO lwait */
SoftWaitims(20); /* Power On Wait(20ms) */
MemInitial); /* */
lolnitial(); /* 1/0 */
while() {
SoftWaitims(20); /* 20msWait */
RunRunQ); /* LED ouT */
SigOutput(); /* Signal Output Process(LED ) */

28



34:
35:
36:
37:
38:
39:
40:
41:
42:
43:

45:
46:
47:
48:
49:
50:
51:
52:
53:
54:
55:
56:
57:
58:
59:
60:
61:
62:
63:
64:
65:
66:
67:
68:
69:

/**************************************************************************** /

r* */

/**************************************************************************** /

void MemInitial (void)

Shift = 0; /* Led Disp Patan Initial */

PioMemInitial(); /* P10 Mem */
}

/**************************************************************************** /
/* */
/**************************************************************************** /
void lolnitial(void)

PioloInitial(); /* P10 1/0 */

/**************************************************************************** /

/* RunRun() CPU */

e a7
void RunRun()
{
if ((Shift <<= 1) == 0) Shift = 1; /* LED Shift */
PutOutPort(Shift,"=");
}

/**************************************************************************** /

/* SoftWaitims() 1ms */
/**************************-k************************************************* /
void SoftWaitims(Ushort ms)
{
while(ms-- 1= 0) {
Waitims();

}

/**************************************************************************** /

/* Waitims() Ims (7.3728MHz) Non Wait */

/**************************************************************************** /

29



70: void Waitlms()
71: {

72: _asm_("¥n

73: _asm_("¥n

74: _asm_(""¥n WO1:
75: _asm_("¥n

76: _asm_("¥n

77 _asm_("¥n

78: _asm_("¥n

79: _asm_("¥n

80: }

PUSH
LD

DEC
LD
OR
JP
POP

HL
HL, 1228

HL
A,L

NZ,W01
HL

30

¥y
¥y
¥n");
¥n");
¥n");
¥y
¥y
¥n");

/* 1228*6=7372cyc

/* cyc
/*
/*
/*
/*

1"
O W Rk P

*/
*/
*/
*/
*/



“ #include <machine.H>"

inpQ) outp()

“ Uchar” “ Cat204.h” “ unsigned char”
13 Sh i ft”
13 mai nO”
outp(SCR1,0xc0); /* SYS ExtMem Owait Extl0 lwait */

31



[ --1

“ while(d) {

“ Sh i ftu

32




“ main()”

“ while(1)”

33
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20:
21:
22:
23:
24:
25:
26:
27:
28:
29:
30:
31:
32:
33:

“P_Piol.c” LED

/**************************************************************************** /

/* */
/* */
/* */
/*  MOD P_Piol.c */
/* P10 */
/* TAB */
/* makefile */
/* CAT-204-KL5C8012 ) */
/* */

/**************************************************************************** /

#include <machine.H>

#include ""CAT204 .H"

#include "DemoCtl.h"

/**************************-k**-k********************************************** /

/* */

/**************************-k**-k********************************************** /
Uchar OutPort; /* Out Port Buffer */

/**************************-k**-k********************************************** /

/* */

/**************************************************************************** /

void PioMemInitial (void)
{
OutPort = 0; /* OUT Port */

}

/**************************************************************************** /

r* */

/**********-k***************-k**-k********************************************** /
void Piololnitial(void)

{

outp(PDIRBX,0x3); /* PIOB PO */
/* P1 */
/* P2 */

34



34:
35:
36:
37:
38:
39:
40:
41:
42:
43:
T L L T T
45:
46:
47:
48:
49:
50:

}

/**************************************************************************** /

/* SigOutput  Signal Output Process(LED ) */
/**************************-k************************************************* /
void SigOutput()
{

outp(PORTBO,~OutPort); /* 0= 1= */
}

/**************************************************************************** /

/* OutPortPut */

void PutOutPort(Uchar patan,Uchar log)
{
if (log == "=") OutPort = patan;
else if (log == "|") OutPort |= patan;
else if (log == "&") OutPort &= patan;

35



file “CAT204.h”
l - /**************************************************************************** /
2: [* */
3 - /**************************************************************************** /
4: #define Uchar unsigned char
5: #define Ushort unsigned short
6: #define Ulong unsigned long
7:
8 - /**************************************************************************** /
9: /* */
10 - /**************************************************************************** /
11: #include "KC801210.h"
12:
13 - /**************************************************************************** /
14: /* */
15 - /**************************************************************************** /
16: #define PORTEO 0x60 /* PICE 6 PORT */
17: #define PORTEL 0x70 /* 7 " PORT */
“ unsigned”

36
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“KC801210.h”

/**************************************************************************** /

/*

*/

/**************************************************************************** /

#define BBR1
#define BR1
#define BBR2
#define BR2
#define BBR3

. #define BR3
: #define BBR4
11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
24:
25:
26:
27:
28:
29:
30:
31:
32:
33:

#define BR4

#define TCNTBO
#define TCWDBO
#define TCNTB1
#define TCWDB1
#define TCNTB2
#define TCWDB2
#define TCNTAO
#define TCWDAO
#define TCNTAL
#define TCWDAL
#define PORTAO
#define PDIRAO
#define PORTAL
#define PDIRAL
#define PORTBO
#define PORTB1
#define PORTB2
#define PDIRBX

#define LERL
#define LERH
#define PGRL
#define PGRH

0x0

Ox1

0x2

0x3

Ox4

0x5

0x6

0x7

0x20
0x21
0x22
0x23
0x24
0x25
0x28
0x29
Ox2A
0x2B
0x2C
0x2D
Ox2E
Ox2F
0x30
0x31
0x32
0x33
0x34
0x35
LERL
LERH

i
p
p
i
i
i
i
p
p
i
i
i
i
p
p
p
p
i
i
p
i
i
i
i
p
p
p
i
i
i

37

MMU

TIMB

TIMA

PIOA

P10B

1

0 CNT
0 CWORD/STAT
1 CNT
1 CWORD/STAT
2 CNT
2 CWORD/STAT
0 CNT
0 CWORD/STAT
1 CNT
1 CWORD/STAT
0 PORT

PORT

1

1

0 PORT
1 PORT
2 PORT
LERL
LERH
PGRL
PGRH

< <X X< X

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/



34:
35:
36:
37:
38:
39:
40:
41:
42:

#define ISRL
#define ISRH
#define IMRL
#define IMRH
#define IVR
#define K51DATO
#define K51COMO
#define SCRO
#define SCR1

LERL
LERH
0x36
0x37
IMRH
0x38
0x39
Ox3A
0x3B

p
p
p
p
p
p
i
i
p

38

X ISRL

X ISRH

X IMRL

X IMRH

X IVR
USART O TXD/RXD

0 MODE/STAT
SYS 0 SCRO

1 SCR1

*/
*/
*/
*/
*/
*/
*/
*/
*/
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11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
24:
25:

“DemoCtl.h”
/**************************-k**-k********************************************** /
/* */
/* */
/< TAB */
/* */
/**************************-k**-k********************************************** /
/* */
/**************************-k**-k********************************************** /

: #define ON Oxaa /* ON */
#define OFF 0 /* " OFF */

JRFAA A I I e e e e e e e e e e
/* */
JRFAA A A I I e e e e e e ek e
/* Cat204p.c */

void MemInitial (void);

void lolnitial(void);

void RunRunQ);

void SoftWaitims(Ushort ms);

void Waitims(Q);

/* P_Piol.c */

void PioMemInitial);

void PioloInitial();

void SigOutput();

void PutOutPort(Uchar patan,Uchar log);

39



12: #
13: PROJ

18: #
19: HEDS

21 #
22: OBJS

(SAMPLE.xxx)
= Cat204p2

= CAT204.h KC801210.h DemoCtl.h

= StartupB.sof Cat204p2.sof P_Piol.sof

40



28:
29:
30:

29:

while(1) {
SoftWaitims(20);
RunRun();

SoftWaitlims(100);

/* 20msWait
/* LED ouT

/* 100msWait

41
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12:
13:
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:

24

25:

26

“P_Pio2.c”

/**************************************************************************** /

/* */
/* */
/* */
/*  MOD P_Pio2.c */
/* P10 */
/* TAB */
/* makefile */
o CAT-204-KL5C8012 () */
/* */

/**************************************************************************** /

#include <machine.H>
#include "CAT204 .H"
#include ""DemoCtl.h"

/**************************************************************************** /

/* */
e Y
Uchar InPort[2]; /* IN  Port Buffer */
Uchar UpPort[2]; /* IN  Port Buffer */
Uchar InBack[2]; /* IN  Port Buffer */
Uchar In20ms[2]; /* IN  Port 20ms Buffe */
Uchar InNows[2]; /* IN  Port Buffer */
Uchar OutPort; /* Out Port Buffer */

/**************************************************************************** /

r* */

/**************************************************************************** /
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27:
28:
29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
39:
40:
41:
42:
43:

45:
46:
47:
48:
49:
50:
51:
52:
53:
54:
55:
56:
57:
58:
59:
60:
61:
62:

void PioMemInitial (void)

{
OutPort = 0; /* OUT Port */
memset(InPort, 0,sizeof(InPort)); /* IN Port Buffer */
memset(UpPort, 0,sizeof(UpPort)); /* IN Port Buffer */
memset(InBack, 0,sizeof(InBack)); /* IN Port Buffer */
memset(In20ms, 0,sizeof(In20ms)); /* IN Port 20ms Buffe */
memset(InNows, 0,sizeof(InNows)); /* IN Port Buffer */

}

/**************************************************************************** /

r* */

/**************************************************************************** /

void Piololnitial(void)

{
outp(PORTAO,0); /* PI10A PO DO=LCD-RS */
outp(PDIRAO,0x3); /* D1=LCD-E */
outp(PDIRAL,0); /* P1 */
outp(PORTBO,0); /* PI10B PO */
/* P1 DO-D3 */
outp(PDIRBX,0x3); /* p2 [ 1 */
outp(PORTEO,0); /* PICE PO OFF */
outp(PORTEL,0); /* P1 OFF */

}

/**************************************************************************** /

/* Siglnput Signal Input Process( + + ) */

/**************************************************************************** /

void Siglnput()

{
InNows[0] = ~inp(PORTB2); /* IN SW[P40->P47] */
InNows[1] = (~inp(PORTBL) & OxF); /* IN PB[P30->P33] */
InPort[0] = In20ms[0] & InNows[0]; /* + [PA0->P47] */
InPort[1] = In20ms[1] & InNows[1]; /* " [P30->P33] */
UpPort[0] = (InPort[0] ~ InBack[0]) & InPort[0]; /* [P40->P4T] */
UpPort[1] = (InPort[1] ~ InBack[1]) & InPort[1]; /* " [P30->P33] */
In20ms[0] = InNows[0]; /* 20ms  Buffe [P40->P4T] */
In20ms[1] = InNows[1]; /* " [P30->P33] */
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63:
64:
65:

66

67:

68

69:
70:
71:
72:
73:
74:
75:
76:
77
78:
79:
80:
81:
82:
83:
84:
85:
86:
87:
88:
89:
90:
91:
92:
93:
94:
95:
96:
97:
98:

InBack[0] = InPort[0]; /* [P40->P47] */
InBack[1] = InPort[1]; /* " [P30->P33] */
}

/**************************************************************************** /

/* PioDemo() */

/**************************************************************************** /

void PioDemo()

{
if (InPort[0] & Ox1) OutPort = OutPort | 0x80; /* SW[P40] */
else OutPort = QutPort & ~(0x80);
if (InPort[0] & 0x2) OutPort = OutPort | 0x40; /* SW[P41] */
else OutPort = QutPort & ~(0x40);
if (InPort[0] & Ox4) OutPort = OutPort | 0x20; /* SW[P42] */
else OutPort = QutPort & ~(0x20);
if (InPort[0] & 0x8) OutPort = OutPort | 0x10; /* SW[P43] */
else OutPort = QutPort & ~(0x10);
if (InPort[0] & 0x10) OutPort = QutPort | 0x8; /* SW[P44] */
else OutPort = OutPort & ~(0x8);
if (InPort[0] & 0x20) OutPort = QutPort | Ox4; /* SW[P45] */
else OutPort = OutPort & ~(0x4);
if (InPort[0] & 0x40) OutPort = QutPort | Ox2; /* SW[P46] */
else OutPort = OutPort & ~(0x2);
if (InPort[0] & 0x80) OutPort = QutPort | Ox1; /* SW[P4T] */
else OutPort = OutPort & ~(0x1);

}

/**************************************************************************** /

/* GetInPort() InPort[x] */

/**************************************************************************** /

Uchar  GetInPort(Uchar port)

{
return(InPort[port]);

}

/**************************************************************************** /

/* GetUpPort() UpPort[x] */

[ A A A A A AR A AR

Uchar  GetUpPort(Uchar port)

46
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100:
101:
102:
103:
104:
105:
106:
107:
108:
109:
110:
111:
112:
113:
114:
115:
116:
117:

return(UpPort[port]);
}

/**************************************************************************** /

/* SigOutput  Signal Output Process(LED ) */
/**************************-k************************************************* /
void SigOutput()
{

outp(PORTBO,~OutPort); /* 0= 1= */
}

/**************************************************************************** /

/* OutPortPut */

/**************************************************************************** /

void PutOutPort(Uchar patan,Uchar log)
{
if (log == "=%) OutPort = patan;
else if (log == "|") OutPort |= patan;
else if (log == "&") OutPort &= patan;
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“Cat204p3.c”
T
/* */
/* */
/* */
/*  MOD Cat204p3.c */
/* main */
/* TAB */
/* makefile */

1 /* CAT-204-KL5C8012 () */

/* */
T T
#include <machine.H>
#include "CAT204 _H"

#include "DemoCtl.h"
e T
/* */
T Y
Uchar ModeStep; /* */
Uchar Shift; /* shift */
e
/* main() */
et T
void main(void)
{
outp(SCR1,0xc0); /* SYS ExtMem Owait ExtlO 1lwait */
SoftWaitims(20); /* Power On Wait(20ms) */
MemInitial); /* */
lolnitial(); /* 1/0 */
while() {
Siglnput(); /* Signal Input Process */
SoftWaitims(20); /* 20ms */
ModeCntrol); /* */
SigOutput(); /* Signal Output Process(LED ) */
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}

/**************************************************************************** /

r* */

/**************************************************************************** /

void MemInitial (void)

{

ModeStep = 0; /* */
Shift = 0; /* Led Disp Patan Initial */
PioMemInitial(); /* P10 Menm */

}

/**************************************************************************** /

/* */
/**************************-k**-k********************************************** /
void lolnitial(void)

Piololnitial(); /* P10 1/0 */
}

/**************************************************************************** /

/* ModeCntrol () */

/**************************************************************************** /

void  ModeCntrol()
{
if (GetUpPort(l) & Ox1) { /* PB[P30] ON?( ) */
if (ModeStep < 10) ModeStep = 10; /* P10 Goto TEST */
else ModeStep = 0; /* */
}
switch(ModeStep) {
case 0:
ModeStep++;
break;
case 1:
RunRun(); /* LED ouT */
break;
case 10: /* P10 TEST */
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ModeStep++;
break;

case 11:
PioDemo();

break;

/**************************************************************************** /

/* RunRun() CPU */

/**********-k***************-k**-k********************************************** /
void RunRun()
{
if ((Shift <<= 1) == 0) Shift = 1; /* LED Shift */
PutOutPort(Shift,"=");
}

/**************************************************************************** /

/* SoftWaitims() 1ms */
/**********-k***************-k************************************************* /
void SoftWaitims(Ushort ms)
{
while(ms-- 1= 0) {
Waitims();

}

/**************************************************************************** /

/* Waitims() Ims (7.3728MHz) Non Wait */

/**************************************************************************** /
void Waitlms()

_asm_(""¥n PUSH  HL ¥n'");
_asm_(""¥n LD HL,1228 ¥n'); /* 1228*6=7372cyc */
_asm_(""¥n WO1: ¥n'");
_asm_("¥n DEC HL ¥n'M; /cyec=1 */
_asm_("¥n LD A,L ¥nn; /[ =1 */
_asm_("¥n OR H ¥n'n; /* =1 */
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106: _asm_("¥n JP Nz,Wo1 ¥nn; /* = */
107: _asm_("¥n POP HL ¥n'y; /[ += 6 */
108: }
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“ LecdBuf[2][16]" “ LcdReq”

“P_Lcd.c”

/**************************************************************************** /

/* */
/* */
/* */
/*  MOD P_Lcd.c */
/* LCD */
/* TAB */
/* makefile */
o CAT-204-KL5C8012 ) */
/* */

/**************************************************************************** /

#include <machine.H>
#include "CAT204 .H"
#include ""DemoCtl.h"

/**************************************************************************** /

/* */
/**************************-k**-k********************************************** /
#define CLRCD 0x1 /* LCD Disp Clear */
#define EMDCD 0x6 /* */
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#define FUKCD 0x38 /* */

#define DISON Oxc /* */
#define DISOFF 0x8 /* */
/**************************-k************************************************* /
/* */
/**************************-k************************************************* /

Uchar LcdBuf[2][16]; /* LCD Buffer */

Uchar LcdReq; /* */

/**************************************************************************** /

r* */

/**************************************************************************** /

void LcdMemInitial (void)

{
memset(LcdBuf[0],0x20,16); /* LCD Buffer */
memset(LcdBuf[1],0x20,16);
LcdReq = ON; /* */
}

/**************************************************************************** /

/* Ledinitial()  LCD */

/**************************************************************************** /

void Ledlolnitial )

{
SoftWaitims(45); /* Power On Wait 45ms */
LcdCmd(FUKCD) ; /* LCD (€)) */
SoftWaitims(b); /* 5ms Wait */
LcdCmd(FUKCD) ; /* LCD @) */
SoftWaitl0us(10); /* 100us Wait */
LcdCmd(FUKCD) ; /* LCD (©) */
LcdCmd(FUKCD) ; /* LCD (€)) */
LcdDispOn(); /* LCD */
LcdDispClear(); /* LCD */
LcdCmd (EMDCD) ; /* LCD */
SoftWaitlOus(4); /* 40us Wait */

}

/**************************************************************************** /

/* AllLcdDispQ) */
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/**************************************************************************** /

void AllLcdDisp()
{

if (LcdReq == ON) { /* */
LcdReq = OFF; VA OFF */
LcdDispOff();
GotoxyDisp(0,0,LcdBuf[0]); /*1 */
GotoxyDisp(0,1,LcdBuf[1]); /* 2 */
LcdDispOn();

}

/**************************************************************************** /

/* GotoxyMemSet() */
/**************************-k************************************************* /

void GotoxyMemSet(Uchar x,Uchar y,Uchar *str)

{
Uchar  *ptr;

ptr = &LcdBuf[y][x];

while(*str 1= 0) {*ptr++ = *str++;}

LcdReq = ON; /* N x
¥

/**************************************************************************** /

/* GotoxyDisp() */

/**************************************************************************** /

void GotoxyDisp(Uchar x,Uchar y,Uchar *str)
{

Gotoxy(X,Y); /* */
while(*str = 0) {
LcdPutch(*str++); /* */

}

/**************************************************************************** /

/* Gotoxy() */

/**************************************************************************** /

void Gotoxy(Uchar x,Uchar y)
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Uchar  ramadr;

if (y == 0) ramadr = 0; /* DDRAM */

else ramadr = 0x40;

ramadr += X;

LcdCmd(ramadr | 0x80); /* LCD DDRAM */

SoftWaitl0us(4); /* 40us Wait */
}
S t e
/* LcdDispOn/0ff() / */
e

void LcdDispOn()

{
LcdCmd(DISON) ; /* LCD */
SoftWaitl0us(4); /* 40us Wait */
}
void LcdDispOff()
{
LcdCmd (DISOFF); /* LCD */
SoftWaitl0us(4); /* 40us Wait */
}
/**************************-k************************************************* /
/* LcdDispClear() */
/**************************-k************************************************* /

void LcdDispClear()

{
LcdCmd(CLRCD) ; /* LCD Disp Clear */
SoftWaitl0us(164); /* 1.64ms Wait */

¥

/**************************************************************************** /

/* LcdPutch() LCD DDRAM Char Data Write */

/**************************************************************************** /

void LcdPutch(Uchar data)

{
outp(PORTAO, inp(PORTA0) |  Ox1); /* LCD RS  ON */
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128: if (data < 0x20) data = 0x20;

129: LcdCmd(data);

130: outp(PORTAO, inp(PORTAO) & ~(0x1)); /* LCD RS OFF */
131: SoftWaitl0us(4); /* 40us Wait */
132: }

133 - /**************************************************************************** /

134: /* LedCmd() LCD command OUT */

135 - /**************************************************************************** /

136: void LcdCmd(Uchar cmd)

137: {

138: outp(PORTEO, cmd) ; /* LCD Data */
139: outp(PORTAO, inp(PORTAO) | Ox2); /* E  ON */
140: outp(PORTAQ, inp(PORTAQ) & ~(0x2)); /* E OFF */
141: }
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1 2 3 4 6 7 8 9 10 11 12 13 14 15 16
00[01]|02({03|04|05| 06|07 |08 |09 [OA |0OB |OC |OD |OE | OF
40| 41|42 |43 | 44| 45| 46| 47 | 48 |49 |4A 4B |4C |4D |4E | 4F
RS|R/W|D7|D6| D5 | D4 | D3 D2 D1 | DO
(max)
0 0 0 0 0 0 0 1
1.64ms
0 0 0 0 0 0 1 *
1.64ms
DDRAM
0] 0 0 0 0 1 I/D| S 40us
0 0 0 0 1 D C B 40us
/
0] 0 0 1 |S/C|R/IL| * * | DD RAM 40us
0 0 1 (DL N F * * 40us
40us
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“Cat204p4.c”
T
/* */
/* */
/* */
/*  MOD Cat204p4.c */
/* main */
/* TAB */
/* makefile */

o CAT-204-KL5C8012 ) */

/* */

/**************************************************************************** /

#include <machine.H>
#include ""CAT204 .H"
#include ""DemoCtl.h"

/**************************************************************************** /

/* */
/**************************-k************************************************* /
Uchar ModeStep; /* */
Uchar Shift; /* shift */

/**********-k***************-k**-k********************************************** /
/* main() */
/**********-k***************-k**-k********************************************** /
void main(void)

{

outp(SCR1,0xc0); /* SYS ExtMem Owait ExtlO 1lwait */
SoftWaitims(20); /* Power On Wait(20ms) */
MemInitial); /* */
lolnitial(); /* 1/0 */
while() {
Siglnput(); /* Signal Input Process */
SoftWaitims(20); /* 20ms */
ModeCntrol (); /* */
AllLcdDispQ); /* LCD */
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SigOutput(); /* Signal Output Process(LED ) */

}

/**************************************************************************** /

r* */

/**************************************************************************** /

void MemInitial (void)

ModeStep = 0; /* */

Shift = 0; /* Led Disp Patan Initial */

PioMemInitial(); /* P10 Mem */

LcdVemInitialQ; /* LCD  Mem */
/**********-k***************-k************************************************* /
/* */
/**********-k***************-k************************************************* /
void lolnitial(void)

PioloInitial(); /* P10 1/0 */

LedlolnitialQ; /* LCD 1/0 */
/**********-k***************-k************************************************* /
/* ModeCntrol () */
/**********-k***************-k************************************************* /

void ModeCntrol ()

{

if (GetUpPort(l) & Ox1) { /* PB[P30] ON?( ) */
it (ModeStep < 10) ModeStep = 10; /* PI0  Goto TEST */
else ModeStep = 0; /* */

}

switch(ModeStep) {

case 0:
GotoxyMemSet(0,0,""CAT204&BF3000 by™); r* */
GotoxyMemSet(0,1," Polling [P30]™);
ModeStep++;
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break;

case 1:
RunRunQ); /* LED ouT */
break;

case 10: /* P10 TEST */
GotoxyMemSet(0,0,"PI0 ;
GotoxyMemSet (0, 1,""'SW[P40]->SW[P47]1™);
ModeStep++;
break;

case 11:
PioDemo();

break;

/**************************************************************************** /

/* RunRun() CPU */
/**********-k***************-k**-k********************************************** /
void RunRunQ)
{
if ((Shift <<= 1) == 0) sShift = 1; /* LED Shift */
PutOutPort(Shift,"=");
}

/**************************************************************************** /

/* SoftWaitims() 1ms */
/**********-k***************-k************************************************* /
void SoftWaitims(Ushort ms)
{
while(ms-- 1= 0) {
Waitims(Q);

}

/**************************************************************************** /

/* Waitims() Ims (7.3728MHz) Non Wait */

/**************************************************************************** /

void Waitlms()
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106: {

107: _asm_("¥n PUSH HL ¥n'");

108: _asm_(""¥n LD HL,1228 ¥n'); /* 1228*6=7372cyc */
109: _asm_(""¥n WO1: ¥n'");

110: _asm_("¥n DEC HL ¥n; /[cyec=1 */
111: _asm_(""¥n LD A,L ¥n'y; /[ =1 */
112: _asm_("¥n OR H ¥nn; /* =1 */
113: _asm_(""¥n JP NZ,W01 ¥n'y; /[ =3 */
114: _asm_(""¥n POP HL ¥n'y; /[ +=6 */
115: }

116 - /**************************************************************************** /

117: /* SoftWaitlQus() 10us */

118 - /**************************************************************************** /

119: void SoftWaitl0us(Ushort us)

120: {

121: while(us-- = 0) {
122: WaitlOus();
123: }

124: }

125 - /**************************************************************************** /

126: /* Waitl0us() 10us (7.3728MHz) Non Wait */

127 - /**************************************************************************** /

128: void Waitl0us()

129: {

130: _asm_("¥n PUSH HL ¥n'");

131: _asm_("¥n LD HL,13 ¥n'); /* 13*6=78cyc */
132: _asm_(""¥n Wo2: ¥n'");

133: _asm_("¥n DEC HL ¥nM; /cyec=1 */
134: _asm_(""¥n LD A,L ¥n'y; /[ =1 */
135: _asm_("¥n OR H ¥nn; /[ =1 */
136: _asm_(""¥n JP NZ,W02 ¥n'y; /[ =3 */
137: _asm_("¥n POP HL ¥n'y; /[ += 6 */
138: }
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“P_Time.c”

/**************************************************************************** /

/* */
/* */
/* */
/* MOD P_Time.c */
/* */
/* TAB */
/* makefile */
/* CAT-204-KL5C8012 ) */
/* */

/**************************************************************************** /

#include <machine.H>
#include ""CAT204 .H"
#include ""DemoCtl.h"

/**************************************************************************** /

/* */
/**********-k***************************************************************** /
#define BZMIN 200 /* Buzzer Min 200Hz */
#define BZMAX 1000 /* Max 1000Hz */

/**************************************************************************** /

r* */

/**************************************************************************** /
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short BuzzerHz; /* Buzzer Hz */
khkkkkhkkhkkhkhhkhkhkhkhhkhkkhkkhkkhkhkhhhhkhkhkhhkhkhkhhhhhhhhhkhkkhkhkhhhhhhhhhhkhkhhhhhhhhhhhkkhkhhhihhhhhiik
/ /
/* */

/**************************************************************************** /

void TimMemInitial (void)

{

BuzzerHz = 0; /* Buzzer Hz */

}

/**************************************************************************** /

r* */

/**************************************************************************** /

void Timlolnitial(void)

{
outp(TCWDAO,0); /* TIMA TMO */
outp(TCWDAL,0); /* ML */
outp(TCWDBO,0); /* TIMB TMO Buzzer */
outp(TCWDBL,0); /* ™ML */
outp(TCWDB2,0); /* ™2 */
}

/**************************************************************************** /

/* Buzzer Timer B 0 OUTBPO Buzzer */

- /**************************************************************************** /

void Buzzer(Ushort hz)

{

Uchar  cyc;

if ((hz >= BZMIN) && (hz <= BZMAX)) { /* Buzzer ON */
outp(TCWDBO, 0x1c) ; /* outH+PWM+sys/256=28800Hz */
cyc = 28800 / hz; /* */
outp(TCNTBO, cyc-1); /* */
outp(TCNTBO, (cyc/2)-1); /* */

}

else { /* Buzzer OFF */

outp(TCWDBO,0);
outp(TCNTBO,0);
outp(TCNTBO,0);
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}

- /**************************************************************************** /

/*

TimerDemo  Timer

*/

- /**************************************************************************** /

{

66:
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void

TimerDemo()

Uchar  port;
Uchar  dec[4+1];

port = GetUpPort(1);
if (port & Oxc) {
if (port & 0x4) {
BuzzerHz -= 100;
}
else if (port & 0x8) {

BuzzerHz += 100;

}

if (BuzzerHz < BZMIN) BuzzerHz
if (BuzzerHz > BZMAX) BuzzerHz

Buzzer(BuzzerHz);
Bin2AdecN(dec,BuzzerHz,4);
GotoxyMemSet(0,1,dec);

/* PB[P30]->PB[P33]
/* PB[P32] | PB[P33] ON ?
/* PB[-P32] ON-

/* PB[+P33] ON-

BZMIN;
BZMAX;

/*

75
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/**************************-k************************************************* /
/* */
/* */
/* */
/* MOD CatSub.c */
/* */
/* TAB */
/* makefile */

2 /* CAT-204-KL5C8012 () */

D/ */

/**************************************************************************** /

#include <CTYPE.H>
#include "CAT204 .H"
#include ""DemoCtl.h"

/**************************************************************************** /

/* asc[keta]=NULL */
JERFRR AR AR RAAFR KA RAAFR KA RAAFR KA RAAR IR EA KRR R A FAAAFRAAKK
void Bin2AdecN(char *asc,Ushort bin,Uchar keta)
{
asc[keta] = 0;
while(keta--) {
asc[keta] = bin % 10;
bin /= 10;
asc[keta] |= "0°;

}

/**************************-k************************************************* /
g3 —| *
/ asc[keta]=NULL /
/**************************-k************************************************* /

void Bin2AhexN(char *asc,Ushort bin,Uchar keta)

{
Uchar dt;

80



34:
35:
36:
37:
38:
39:
40:
41:
42:
43:

45:
46:
47:
48:
49:
50:
51:
52:
53:
54:
55:
56:
57:
58:
59:
60:
61:
62:
63:
64:
65:
66:
67:
68:
69:

asc[keta] = 0;
while(keta--) {
dt = (bin & 0xf);
if (dt >= Oxa) dt = (dt + 0x37);
else dt = (dt + 0x30);
asc[keta] = dt;
bin >>= 4;
}
}
et e
D/ */
et e

char * Adec2binN(Ushort *bin,char *ptr,Uchar keta)

char dt;
*pin = 0;
while(keta--) {
dt = (char)(*ptr - 0x30);
*pin = (*bin * 10) + dt;
ptr++;
return(ptr);
/*****************************-k********************************************** /
/* */
/*****************************-k********************************************** /

char * Ahex2binN(Ushort *bin,char *ptr,Uchar keta)

{
Uchar dt;

Uchar c;

*bin = 0;
while(keta--) {
¢ = (Uchar)toupper(*ptr);
if (c >= "A") dt = c - 0x37;
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}

else dt = ¢ - 0x30;
*pbin = (*bin << 4) | dt;

ptr++;

}
return(ptr);

- /**************************************************************************** /

/*

(VIORD)

*/

- /**************************************************************************** /

> Ushort * _strcpyW(Ushort *dst,Ushort *src)

{

81:
82:
83:
84:
85:

86:

while(*src = 0) {

*dst++ = *src++;

}
*dst = 0;
return(dst);
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“Cat204p5.c”
/**************************************************************************** /
/* */
/* */
/* */
/* MOD Cat204p5.c */
/* main */
/* TAB */
/* makefile */

s /* CAT-204-KL5C8012 () */

N A */
/**************************************************************************** /
#include <machine.H>
#include "CAT204 .H"

#include ""DemoCtl.h"
/**************************************************************************** /
/* */
/**************************************************************************** /
extern short BuzzerHz; /* TIMER Buzzer Hz */
/**************************************************************************** /
/* */
/**************************************************************************** /
Uchar ModeStep; /* */
Uchar Shift; /* shift */

/**************************************************************************** /

/* main() */

/**************************************************************************** /

void main(void)

{
outp(SCR1,0xc0); /* SYS ExtMem Owait ExtlO 1lwait */
outp(SCRO,0x10); r/* (OUTBx,0UTAX) */
SoftWaitims(20); /* Power On Wait(20ms) */
MemInitial); /* */
lolnitial(); /* 1/0 */
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while() {
Siglnput(); /* Signal Input Process */
SoftWaitims(20); /* 20ms */
ModeCntrol(); /* */
AllLcdDisp(); /* LCD */
SigOutput(); /* Signal Output Process(LED ) */
}
}
JERRR AR AR RAAF AT AR KA REAFRIAAFRAAR IR AR AR R K AAAFREARK
/* */
L JRRRR AR AR AR AR KA R AR IR AR RAFIR IR FR AR KRR RAAFRAARK [

void MemInitial (void)

{
ModeStep = 0; /* */
Shift = 0; /* Led Disp Patan Initial */
PioMemInitial(); /* P10 Mem */
LcdVemInitial); /* LCD Mem */
TimMemInitialQ; /* TIM Mem */
}
JFFAA A A I I e e e e ek e e e e
/* */
JRFAA A A I I e e e e e e e e e
void lolnitial(void)
{
PioloInitial(); /* P10 1/0 */
Ledlolnitial(); /* LCD 1/0 */
TimlolInitial(Q); /7 TIM 1/0 */
}
JRFAA A I I I e e e e ek o ek e e

/* ModeCntrol () */

/**************************************************************************** /

void ModeCntrol ()

{
if (GetUpPort(l) & Ox1) { /* PB[P30] ON?( ) */
it (ModeStep < 10) ModeStep = 10; /* PI0  Goto TEST */
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else if (ModeStep < 20) ModeStep = 20; /*
ModeStep = 0; /*
Buzzer(0); /*

else

}

switch(ModeStep) {

case 0:
GotoxyMemSet (0,0, "CAT2048BF3000 by"); r*
GotoxyMemSet(0,1,"Polling  [P30]™);
ModeStep++;
break;

case 1:
RunRun(); r*

break;

LED

case 10: /* PIO
GotoxyMemSet(0,0,"PIO ";
GotoxyMemSet (0,1, " SW[P47]->SW[P40]™);
ModeStep++;

TEST

break;
case 11:
PioDemo();
break;
case 20: /* Timer TEST
GotoxyMemSet(0,0," "Timer/Counter ™);
GotoxyMemSet(0, 1, "0000Hz[+P33-P32]"™);
BuzzerHz = 0; /* Buzzer Hz
ModeStep++;
break;
case 21:
TimerDemo();
RunRun(); /*

break;

LED

}

Timer Goto TEST

OFF

ouT

*/

ouT

*/
*/
*/

*/

*/

*/

*/

*/

- /**************************************************************************** /

/* RunRun() CPU

*/

- /**************************************************************************** /
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107:
108:
109:
110:
111:
112:
113:
114:
115:
116:
117:
118:
119:
120:
121:
122:
123:
124:
125:
126:
127:
128:
129:
130:
131:
132:
133:
134:
135:
136:
137:
138:
139:
140:
141:

void RunRun()

{
if ((Shift <<= 1) == 0) sShift = 1; /* LED Shift */
PutOutPort(Shift,"=");

}

/**************************************************************************** /

/* SoftWaitims() 1ms */
/**************************-k************************************************* /
void SoftWaitims(Ushort ms)
{
while(ms-- 1= 0) {
Waitims();

¥

/**************************************************************************** /

/* Waitims() Ims (7.3728MHz) Non Wait */

/**************************************************************************** /

void Waitlms()

{
_asm_(""¥n PUSH  HL ¥n'");
_asm_(""¥n LD HL,1228 ¥n'); /* 1228*6=7372cyc */
_asm_(""¥n WO1: ¥n'");
_asm_("¥n DEC HL ¥n; /cyec=1 */
_asm_("¥n LD A,L ¥nn; /[ =1 */
_asm_("¥n OR H ¥nn; /[ =1 */
_asm_("¥n JP NZ,W01 ¥nn; /* =3 */
_asm_(""¥n POP HL ¥n'"); /* +=6 */
}
T
/* SoftWaitlOus() 10us */
e

void SoftWaitl0us(Ushort us)

{
while(us-- = 0) {
WaitlOus();
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142: }

1 43 - /**************************************************************************** /

144: /* Waitl0us()
146: void Waitl0us()
147: {

148: _asm_("¥n

149: _asm_("¥n

150: _asm_(""¥n Wo2:
151: _asm_(""¥n

152: _asm_(""¥n

153: _asm_("¥n

154: _asm_("¥n

155: _asm_("¥n

156: }

10us

PUSH
LD

DEC
LD
OR
JP
POP

(7.3728MHz) Non Wait

1 45 - /**************************************************************************** /

HL
HL,13

HL
A,L

NZ,W02
HL

87

¥n");
¥y
¥n");
¥n");
¥n"y;
¥y
¥y
¥n"y;

/* 13*6=78cyc

/* cyc
/*
/*
/*
/*

1"
O W Rk P

*/

*/
*/
*/
*/
*/
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11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
21:

“P_Usart.c”

/**************************************************************************** /

/* */
/* */
/* */
/* MOD P Usart.c */
/* USART(S10) */
/* TAB */
/* makefile */
1 /* CAT-204-KL5C8012 () */
/* */

/**************************************************************************** /

#include <machine.H>
#include "CAT204 .H"
#include "DemoCtl.h"

/**************************************************************************** /

r* USART +ETC */
/* Sys = 7372800Hz */
/* TIMERB = 4 */
/* TXC/RXC = 1/16 */

/**************************************************************************** /

#define CLOCK (7372800/4) r* */
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22:
23:
24:
25:
26:
27:
28:
29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
39:
40:
41:
42:
43:
T L L T
45:
46:
47:
48:
49:
50:
51:
52:
53:
54:
55:
56:
57:

#define BRRN(b) (CLOCK/ (b*16))
#define NON 0 /* NON */
#define EVEN 1 /* EVEN */
#define ODD 2 /* 0oDD */
JRRFRR AR AR AR I RAAFR KA RAAFR IR RAARR IR IR AR AR AAAFRAARK
/* */
JERFRR AR AA AR AR AR RAAFR KA REAFR KRR RAARR IR AR AAFR A RAAFRAAKK
Uchar K51Step; /* */
Uchar K51Select; /* */
Uchar TxDat; /* */
Uchar RxDat; /* */
const  Ushort BpsTbI[] =
{
2400,
4800,
9600,
19200,
38400,
0,

}:

/**************************************************************************** /

r* */

void K51MemInitial (void)
{
K51Step
K51Select

0; /* */
2; /* 9600BPS */

}

/**************************-k**-k********************************************** /
/* */
/**************************-k**-k********************************************** /
void K51lolnitial(void)

/* ' SCRO  "DO™ "O" */

RsOpen(9600,8,NON) ;
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58:
59:
60:
61:
62:
63:
64:
65:
66:
67:
68:
69:
70:
71:
72:
73:
74:
75:
76:
77
78:
79:
80:
81:
82:
83:
84:
85:
86:
87:
88:
89:
90:
91:
92:
93: /**

/****************************************************************************/

s
s
s
s
s
s

void

{

}

RS232C Open bps = [2400,4800,*9600, 19200, 38400]
ch = [7,*8]
pty = [*0=NON 1=EVEN 2=0DD]

* —

x16 STOP=1bit

= B ouTBP

/****************************************************************************/

RsOpen(Ushort bps,Uchar ch,Uchar pty)

Uchar  cyc;

Uchar  mode;

cyc = BRRN(9600); /*

if (bps == 2400) cyc = BRRN(2400);
else if (bps == 4800) cyc = BRRN(4800);
else if (bps == 9600) cyc = BRRN(9600);
else if (bps == 19200) cyc = BRRN(19200);
else if (bps == 38400) cyc = BRRN(38400);
outp(TCWDBL,0x0e) ; /* TIME-
outp(TCNTB1,cyc-1); /*
outp(TCNTB1, (cyc/2)-1); /*
outp(K51COMO0,0); /* KP51
outp(K51COMO0,0); /*
outp(K51COMO0,0); /*
outp(K51COMO,0x40) ; /*

mode = Oxde; /* Mode
if (pty == EVEN) mode |= 0x30; /*
else if (pty == ODD) mode |= 0x20; /*
if (ch==17) mode &= ~(0x4); /*
outp(K51COMO,mode) ; /*
outp(K51COMO,0x37) ; /* Cmd

Bl outL+PWM+sys/4

( 50%)

Stop=1 NON 8bit x16(
=EVEN
=0DD
7

RTS ERR RX=El DTR TX

=El

*/
*/
*/
*/
*/
*/

*/

*/
*/
*/

*/
*/
*/
*/

)</
*/
*/

*/
*/
*/

* *kkkk * * *kkkx * *kkhkhkkikk * ***k
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94:

95:

96:

97:

98:

99:
100:
101:
102:
103:
104:
105:
106:
107:
108:
109:
110:
111:
112:
113:
114:
115:
116:
117:
118:
119:
120:

121

122:

123

124:
125:
126:
127:
128:
129:

/* RsPutch RS232C */
/**************************-k************************************************* /
void RsPutch(Uchar tx)
{
while((inp(K51COM0) & 0x4) == 0) {} /* TXEMPTY */
outp(K51DATO, tX);
}

/**************************************************************************** /

/* RsGetch RS232C */

/**************************************************************************** /

short  RsGetch()

{
Ushort time;
Uchar  dt;
time = 0;
while((inp(K51COM0) & 0x3a) == 0) { /* FE+OE+PE+RXRDY ON ? */
SoftWaitims(1); /* 1ms */
if (++time >= 20) return(-1); /* Error */
}
dt = inp(K51DATO);
if ((inp(K51COMO) & 0x38) =0 ) { /* FE+OE+PE ON ? */
outp(K51COM0,0x37) ; /* ErrReset RTS ERR RX=El DTR TX=El */
return(-1);
}
return(dt);
}
/*****************************-k********************************************** /

/* UsartDemo() */

/**************************************************************************** /

void K51Demo()

{
Uchar  dec[2+1];
short stat;
K51Sequence(); /* Usart */
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130:
131:
132:
133:
134:
135:
136:
137:
138:
139:
140:
141:
142:
143:
144:
145:
146:
147:
148:
149:
150:
151:
152:
153:
154:
155:
156:
157:
158:
159:
160:
161:
162:
163:
164:
165:

¥

switch(K51Step) {
case 0:
break;
case 1:
RsOpen(BpsTbl[K51Select],8,0); /* RS232C Open
GotoxyMemSet (5,0, "TXXRxx'") ;
TxDat = 0;
K51Stept+;
break;
case 2:
Bin2AhexN(dec, TxDat,2); /*
GotoxyMemSet(6,0,dec);
RsPutch(TxDat++); /*
K51Stept+;
break;
case 3:
stat = RsGetch();
if (stat == -1) GotoxyMemSet(9,0,"ee™); /* Error
else {
RxDat = stat;
Bin2AhexN(dec,RxDat,2); /*
GotoxyMemSet(9,0,dec);
}
K51Step = 2;

break;

*/

*/

*/

*/

*/

/**************************************************************************** /

/*

K51Sequence()  Usart

*/

/**************************************************************************** /

void

{

K51Sequence()

Uchar  port;
Uchar  dec[5+1];
port = GetUpPort(1); /* PB[P30]->PB[P33]

94
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166:
167:
168:
169:
170:
171:
172:
173:
174:
175:
176:
177:
178:
179:
180:
181:
182:

PB[P31]->PB[P33] ON(

PB[P31] ON ?

PB[P32] ON ?

PB[P33] ON ?
0) ++K51Select;

if (port & Oxe) { /*
if (port & 0x2) { /*
if (K51Step == 0) K51Step = 1;
else K51Step = 0;
}
if (K51Step == 0) { /*
if (port & Ox4) { /*
it (K51Select != 0) --K51Select;
}
else if (port & 0x8) { /*
it (BpsThl[K51Select+1] !=
}
Bin2AdecN(dec,BpsThl[K51Select],5); /*
GotoxyMemSet(0,1,dec);
}

95

/

) ?

*/
*/

*/
*/

*/

*/
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file
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11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
24:
25:
26:
27:
28:
29:
30:
31:
32:
33:

“Cat204p6.c”
/**************************************************************************** /
/* */
/* */
/* */
/* MOD Cat204p6.-c */
/* main */
/* TAB */
/* makefile */

D /* CAT-204-KL5C8012 () */

D/ */
/**************************************************************************** /
#include <machine.H>
#include "CAT204 .H"

#include "DemoCtl_h"
/**************************************************************************** /
/* */
/**************************************************************************** /
extern short BuzzerHz; /* TIMER Buzzer Hz */
extern Uchar K51Step; /* USART */
extern Uchar K51Select; /* */
/**************************************************************************** /
/* */
/**************************************************************************** /
Uchar ModeStep; /* */
Uchar Shift; /* shift */

/**********-k***************-k**-k********************************************** /
/* main() */
/**********-k***************-k**-k********************************************** /
void main(void)
{

outp(SCR1,0xc0); /* SYS ExtMem Owait ExtlO 1lwait */

outp(SCRO,0x10); /* (OUTBX, OUTAX) */

SoftWaitims(20); /* Power On Wait(20ms) */
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34:
35:
36:
37:
38:
39:
40:
41:
42:
43:

45:
46:
47:
48:
49:
50:
51:
52:
53:
54:
55:
56:
57:
58:
59:
60:
61:
62:
63:
64:
65:
66:
67:
68:
69:

MemInitialQ); /* */
lolnitial(); /* 1/0 */
while() {
Siglnput(); /* Signal Input Process */
SoftWaitims(20); /* 20ms */
ModeCntrol(); /* */
AllLcdDisp(); /* LCD */
SigOutput(); /* Signal Output Process(LED ) */
}
}
T L L T T
/* */
T s T

void MemInitial (void)

{
ModeStep = 0; /* */
Shift = 0; /* Led Disp Patan Initial */
PioMemInitial(); /* P10 Mem */
LcdVemInitial(); /* LCD Mem */
TimMemInitialQ; /* TIM Mem */
K51MemInitial); /* S10  Menm */
}
e
/* */
et
void lolnitial (void)
{
PioloInitial(); /* P10 1/0 */
Ledlolnitial(); /* LCD 1/0 */
Timlolnitial); /*TIM 1/0 */
KsllolnitialQ; /* S0 1/0 */
}

/**************************************************************************** /

/* ModeCntrol () */

/**************************************************************************** /
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70: void
71: {
72:
73:
74:
75:
76:
77
78:
79:
80:
81:
82:
83:
84:
85:
86:
87:
88:
89:
90:
91:
92:
93:
94:
95:
96:
97:
98:
99:
100:
101:
102:
103:
104:
105:

ModeCntrol ()

if (GetUpPort(l) & 0x1) {
it (ModeStep < 10) ModeStep = 10; /*
else if (ModeStep < 20) ModeStep = 20; /*
else if (ModeStep < 30) ModeStep = 30; /*
ModeStep = 0; /*
Buzzer(0); /*

else

}

switch(ModeStep) {

case 0:
GotoxyMemSet(0,0, "CAT2048BF3000 by™); /*
GotoxyMemSet(0,1,"Polling  [P30]™);
ModeStep++;
break;

case 1:
RunRun(); r*

break;

LED

case 10: /* PIO
GotoxyMemSet(0,0,"PIO ";
GotoxyMemSet (0,1, "SW[P47]->SW[P40]™);
ModeStep++;

TEST

break;
case 11:

PioDemo();

break;
/* Timer TEST
GotoxyMemSet (0,0, " Timer/Counter ');
GotoxyMemSet (0,1, "0000Hz[+P33-P32]'");

case 20:

BuzzerHz = 0;
ModeStep++;
break;
case 21:
TimerDemo(Q);
RunRunQ); /*

break;

LED

102

/* PB[P30] ON?(

)
PIO  Goto TEST

Timer Goto TEST
USART Goto TEST

OFF

ouT

/* Buzzer Hz

ouT

*/
*/
*/
*/
*/
*/

*/

*/

*/

*/

*/

*/



106:
107:
108:
109:
110:
111:
112:
113:
114:
115:
116:
117:
118:
119:
120:
121:
122:
123:
124:
125:
126:
127:
128:
129:
130:
131:
132:
133:
134:
135:
136:
137:
138:
139:
140:
141:

case 30: /* USART TEST */
GotoxyMemSet(0,0,"Usart 8,n,1[P31]™);
GotoxyMemSet(0, 1, "09600b[+P33-P32]");
K51Step = 0; /* */
K51Select = 2; /* 9600BPS */
ModeStep++;
break;

case 31:
K51Demo();
RunRun(); /* LED ouT */

break;

/**************************************************************************** /

/* RunRun() CPU */
/**********-k***************************************************************** /
void RunRunQ)
{
if ((Shift <<= 1) == 0) sShift = 1; /* LED Shift */
PutOutPort(Shift,"=");
}

/**************************************************************************** /

/* SoftWaitims() 1ms */
/**********-k***************************************************************** /
void SoftWaitims(Ushort ms)
{
while(ms-- 1= 0) {
Waitims();

}

/**************************************************************************** /

/* Waitims() Ims (7.3728MHz) Non Wait */

/**************************************************************************** /
void Waitlms()
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142: _asm_("¥n PUSH HL ¥n'");

143: _asm_(""¥n LD HL,1228 ¥n'); /* 1228*6=7372cyc */
144: _asm_(""¥n WO1: ¥n'™);

145: _asm_("¥n DEC HL ¥n; /[cyec=1 */
146: _asm_(""¥n LD A,L ¥n'y; /[ =1 */
147: _asm_(""¥n OR H ¥n'y; /[ =1 */
148: _asm_(""¥n JP NZ W01 ¥n'y; /[ =3 */
149: _asm_(""¥n POP HL ¥n'y; /[ +=6 */
150: }

15 l - /**************************************************************************** /

152: /* SoftWaitlQus() 10us */

153 - /**************************************************************************** /

154: void SoftWaitl0us(Ushort us)

155: {

156: while(us-- = 0) {
157: WaitlOus();
158: }

159: }

160 - /**************************************************************************** /

161: /* Waitl0us() 10us (7.3728MHz) Non Wait */

162 - /**************************************************************************** /

163: void Waitl0us()

164: {

165: _asm_("¥n PUSH HL ¥n'");

166: _asm_("¥n LD HL,13 ¥n'); /* 13*6=78cyc */
167: _asm_(""¥n Wo2: ¥n'");

168: _asm_("¥n DEC HL ¥nM; /cyec=1 */
169: _asm_(""¥n LD A,L ¥n'y; /[ =1 */
170: _asm_("¥n OR H ¥nn; /* =1 */
171: _asm_(""¥n JP NZ,W02 ¥n'y; /[ =3 */
172: _asm_("¥n POP HL ¥n'y; /[ += 6 */
173: }
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30:
31:
32:
33:

© 0 ~N oo o b~ W DN P

/**************************************************************************** /

P_Melody.c

makefile
CAT-204-KL5C8012

(

)

*/
*/
*/
*/
*/
*/
*/
*/
*/

/**************************************************************************** /

“P_Melody.c”
/*
/*
/*
/* MOD
/*
/* TAB
/*

/*

/*
#include
#include
#include

<machine.H>
""CAT204 .H"
""DemoCtl.h"

/**************************************************************************** /

/*

Hz

*/

/**************************************************************************** /

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

do
rE
ml
fhA
sO
rA
sl
do

re

ftha
[}

ra

Do

262
293
330
349
392
440
494
523
587
659
698
784
880
987
1047

i
i
i
i
p
p
p
p
i
i
i
i
p
i
i
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34:
35:
36:
37:
38:
39:
40:
41:
42:
43:

45:
46:
47:
48:
49:
50:
51:
52:
53:
54:
55:
56:
57:
58:
59:
60:
61:
62:
63:
64:
65:
66:
67:
68:
69:

#define SCMAX 32 /* */
JERRR AR AR F AR AT AR KRR AR IR RAARR IR IR AR AR AAAFRAARK [
/* */
JRRFRR AR AR IR AA R RAAFR KA REAFR IR RAARR IR I AR AR AR RAAFRAAKK
Ushort MelodyHz; /* Melody Hz */
Uchar MelMode; /* */
Uchar MelSelect; /* */
Uchar MelStep; /* */
Uchar Music; /* */
Ushort Doremi [SCMAX] ; /* (Hz) RAM */
Ushort Rhythm[SCMAX] ; /* (msec) */
const  Ushort DoremiThl[] = /* (H2) */
{
do, VA §
re, s *
mi, VA §
fha, VA §
Sso, s *
ra, s *
si, VA §
Do, s *
0
}
const  Ushort MusicTbI[3][SCMAX] =  /* 32 */
{ /* */
{ ra, so, do, Do, Do, ra, so, do, Do, Do,
ra, so, do, Do, rA, Do, sO, si, si},
/* */
{ mi, do, do, do, mi, do, do, do,fha,fha, mi, mi, re,
fha,fha, mi, mi, re, re, ra, ra, so,fha, mi, re, do},
/* */
{ so, ra, so, Do, so, ra, so, ra, ra, so, ra, so,fha, mi, re, mi, do, O},

}:
const Ushort

{

RhythrTbI[3][SCMAX] =  /* (

/*

{250, 250,500,500,500,250,250,500,500,500,
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70:
71:
72:
73:
74:
75:
76:
77
78:
79:
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84:
85:
86:
87:
88:
89:
90:
91:
92:
93:
94:
95:
96:
97:
98:
99:
100:
101:
102:
103:
104:
105:

250,250,500,500,500,500,500,500,500},
/* */
{250,250,250,250, 250,250,250, 250,250,250, 250,250,1000,
250,250,250, 250, 250,250,250, 250,250,250,250,250,1000,},
/* */
{500,500,500,500,500,500, 1000,500,500,500,500, 250,250,250, 250,500,500, O},
Y
const  Uchar *MelodyTbIA[] = /* */
{

}:

/**************************************************************************** /

/* Melody */

/**************************************************************************** /

void Melody()

{
MelodySequence(); /* */
if (MelMode == 0) ManualVelody(); /* */
else AutoMelody(); r* */
}

/**************************************************************************** /

/* MelodySequence() */

/**************************************************************************** /

void MelodySequence()

{
Uchar  port;
port = GetUpPort(1); /* PB[P30]->PB[P33] */
if (port & Oxe) { /* PB[P31]->PB[P33] ON( ) ? */
Buzzer(0); /* Buzer OFF */
if (port & 0x2) { /* PB[P31] ON ? */
MelStep = 0; /* */
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106:
107:
108:
109:
110:
111:
112:
113:
114:
115:
116:
117:
118:
119:
120:
121:
122:
123:
124:
125:
126:
127:
128:
129:
130:
131:
132:
133:
134:
135:
136:
137:
138:
139:
140:
141:

if (MelMode == 0) { /* ? */
MelMode = 1; /* */
MelSelect = 1; /* */
}
else { /* ? */
MelMode = 0O; /* */
MelSelect = 0; /* */
}
}
if (MelMode = 0) { /* ? */
if (port & Ox4) { /* PB[P32] ON ? */
MelStep = 0; /* */
if (++MelSelect > 3) MelSelect = 1;
}
if (port & 0x8) { /* PB[P33] ON ? */
if (MelStep == 0) MelStep = 1; /* */
else MelStep = 0; /* */
Music = 0O;
}
}
it (MelMode == 0) GotoxyMemSet(4,1,"M™); /* */
else GotoxyMemSet(4,1,"A™); /* */
GotoxyMemSet(7,0, (Uchar *)MelodyTblA[MelSelect]); /* */
}
}
JERRR AR AA AR RAA AR RAAFR KA REAFR IR RAAR IR EARRAAFREAAFAAAFRAARK [
/* */
JERRR AR AR AR RAA R FRAAFR KA R AR IR RAAR IR AR AR K AAAFRAARK [

void MelMemInitial (void)

{
MelodyHz = 0; /* Melody Min Hz */
MelMode = O; /* */
MelStep = 0; /* */
MelSelect = 0; /* */

}

Y fsaishissisiissiasishidsisissiissishissisiissiissiisssississiisssiississiissisisshisssisisiisis’
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142:
143:
144:
145:
146:
147:
148:
149:
150:
151:
152:
153:
154:
155:
156:
157:
158:
159:
160:
161:
162:
163:
164:
165:
166:
167:
168:
169:
170:
171:
172:
173:
174:
175:
176:
177:

/* */
/*****************************-k********************************************** /
void Mellolnitial(void)

Buzzer(0); /* Buzer OFF */

}

/**************************************************************************** /

/* ManualMelody */

/**************************************************************************** /

void ManualMelody()

{
Uchar  port;
switch(MelStep) {
case 0:
_strcpyW(Doremi, (Ushort *)DoremiTbl); /* ( )*/
MelStep++;
break;
case 1:
if (GetInPort(0) & Oxff) { /* PA0->P47 */
port = GetUpPort(0);
if (port & Ox1) { /* SW[P40] ON () */
Buzzer(MelodyHz = Doremi[7]);
}
else if (port & 0x2) { /* SW[PAL] ON ( ) */
Buzzer(MelodyHz = Doremi[6]);
}
else if (port & 0x4) { /* SW[P42] ON ( ) */
Buzzer(MelodyHz = Doremi[5]);
}
else if (port & 0x8) { /* SW[P43] ON ( ) */
Buzzer(MelodyHz = Doremi[4]);
}
else if (port & 0x10) { /* SW[P44] ON ( ) */
Buzzer(MelodyHz = Doremi[3]);
}
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179:
180:
181:
182:
183:
184:
185:
186:
187:
188:
189:
190:
191:
192:

193:

194

195:

196

197:
198:

}

else if (port & 0x20) { /* SW[P45]
Buzzer(MelodyHz = Doremi[2]);

}

else if (port & 0x40) { /* SW[P46]
Buzzer(MelodyHz = Doremi[1]);

}

else if (port & 0x80) { /* SW[PAT]
Buzzer(MelodyHz = Doremi[0]);

}

}

else if (MelodyHz != 0) { /* Buzzer
Buzzer(MelodyHz = 0);

}

break;

oN () */

N () */
oN () */
*/

- /**************************************************************************** /

/*

AutoMelody

*/

- /**************************************************************************** /

{

199:
200:
201:
202:
203:
204:
205:
206:
207:
208:
209:
210:
211:
212:
213:

void

AutoMelody()

switch(MelStep) {
case 0:
break;

case 1:

_strepyW(Doremi, (Ushort *)&MusicTbl[MelSelect-1]1[0]);
_strepyW(Rhythm, (Ushort *)&RhythmTbhl[MelSelect-1]1[0]);

++MelStep;
break;
case 2:

MelodyHz = Doremi[Music]; /*

it (MelodyHz != 0) { /*
Buzzer(MelodyHz);
++MelStep;

}

else {
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214:
215:
216:
217:
218:
219:
220:
221:
222:
223:
224:
225:
226:
227:
228:
229: }

Buzzer(0); /*
Music = 0;
MelStep = 4;
}
break;
case 3: /*

SoftWaitims(Rhythm[Music]);
Music++;
MelStep = 2;
break;

case 4:
SoftWaitims(500); /*
MelStep = 2;

break;
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file
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11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
24:
25:
26:
27:
28:
29:
30:
31:
32:
33:

“Cat204p.c”
/**************************************************************************** /
/* */
/* */
/* */
/* MOD Cat204p.c */
/* main */
/* TAB */
/* makefile */

D/ CAT-204-KL5C8012 () */

D /F */
/**************************************************************************** /
#include <machine.H>
#include "CAT204 .H"

#include "DemoCtl.h"
/**************************************************************************** /
/* */
/**************************************************************************** /
extern short BuzzerHz; /* TIMER Buzzer Hz */
extern Uchar K51Step; /* USART */
extern Uchar K51Select; /* */
extern Uchar MelStep; /* Melody */
extern Uchar MelMode; /* */
extern Uchar MelSelect; /* */
/**********-k***************************************************************** /
/* */
/**********-k***************************************************************** /
Uchar ModeStep; /* */
Uchar Shift; /* shift */

/**************************************************************************** /

/* main() */

/**********-k***************-k**-k********************************************** /
void main(void)

{
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34:
35:
36:
37:
38:
39:
40:
41:
42:
43:

45:
46:
47:
48:
49:
50:
51:
52:
53:
54:
55:
56:
57:
58:
59:
60:
61:
62:
63:
64:
65:
66:
67:
68:
69:

outp(SCR1,0xc0); /* SYS ExtMem Owait ExtlO 1lwait */
outp(SCRO,0x10); /* (OUTBx, OUTAX) */
SoftWaitims(20); /* Power On Wait(20ms) */
MemInitial); /* */
lolnitial(); /* 1/0 */
while() {
Siglnput(); /* Signal Input Process */
SoftWaitims(20); /* 20ms */
ModeCntrol(); /* */
AllLcdDisp(); /* LCD */
SigOutput(); /* Signal Output Process(LED ) */
}
}
e Y
/* */
e Y

void MemInitial (void)

{
ModeStep = 0; /* */
Shift = 0; /* Led Disp Patan Initial */
PioMemInitial); /* P10 Mem */
LcdVemInitial(); /* LCD Mem */
TimMemInitialQ; /* TIM Mem */
K51MemInitial(); /* SI0 Mem */
MelMemInitialQ; /* Melody Mem */
}
e T
/* */
Y
void lolnitial(void)
{
PioloInitial(); /* P10 1/0 */
Ledlolnitial(); /* LCD 1/0 */
Timlolnitial); /* TIM 1/0 */
K51lolnitialQ); /* S10 1/0 */
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70:

71:

72

73:

74

75:
76:

}

Mellolnitial(Q;

/* Melody 1/0

*/

- /**************************************************************************** /

/*

ModeCntrol ()

*/

- /**************************************************************************** /

{

77
78:
79:
80:
81:
82:
83:
84:
85:
86:
87:
88:
89:
90:
91:
92:
93:
94:
95:
96:
97:
98:
99:
100:
101:
102:
103:
104:
105:

void

ModeCntrol ()

if (GetUpPort(l) & 0x1) {
it (ModeStep < 10) ModeStep = 10;
else if (ModeStep < 20) ModeStep = 20;
else if (ModeStep < 30) ModeStep = 30;
else if (ModeStep < 40) ModeStep = 40;
else ModeStep = 0;
Buzzer(0);

}

switch(ModeStep) {

case 0:
GotoxyMemSet(0,0,""CAT204&BF3000 by");
GotoxyMemSet(0,1,"Polling [P30]™);
ModeStep++;
break;

case 1:
RunRunQ); /*
break;

case 10:
GotoxyMemSet(0,0,"PIO ";
GotoxyMemSet (0,1, " "SW[P47]->SW[P40]™);
ModeStep++;
break;

case 11:
PioDemo();
break;

case 20:
GotoxyMemSet (0,0, " Timer/Counter ');
GotoxyMemSet(0,1,""0000Hz[+P33-P32]™);

BuzzerHz = 0;
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/*
/*
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/*
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/*

TEST

/* Timer TEST

)
PIO  Goto TEST

Timer Goto TEST
USART Goto TEST
Demo Melody

OFF

ouT
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*/
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*/



106:
107:
108:
109:
110:
111:
112:
113:
114:
115:
116:
117:
118:
119:
120:
121:
122:
123:
124:
125:
126:
127:
128:
129:
130:
131:
132:
133:
134:
135:
136:
137:
138:
139:
140:
141:

ModeStep++;
break;

case 21:
TimerDemo();
RunRunQ); /* LED ouT */
break;

case 30: /* USART TEST */
GotoxyMemSet(0,0,"Usart 8,n,1[P31]");
GotoxyMemSet(0,1,""09600b[+P33-P32]'");
K51Step 0; /* */
K51Select = 2; /* 9600BPS */
ModeStep++;

break;

case 31:
K51Demo();
RunRunQ); /* LED ouT */
break;

case 40: /* Demo Melody */
GotoxyMemSet (0,0, "Melody ;
GotoxyMemSet(0,1,"P31[MI33[ 132[ 1):
MelStep = 0; /* */
MelMode = 0; /* */
MelSelect = 0; /* */
ModeStep++;
break;

case 41:
Melody(Q;
RunRun();

break;

/**************************************************************************** /

/* RunRun() CPU */

/**************************************************************************** /

void RunRun()
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143:
144:
145:
146:
147:
148:
149:
150:
151:
152:
153:
154:
155:
156:
157:
158:
159:
160:
161:
162:
163:
164:
165:
166:
167:
168:
169:
170:
171:
172:
173:
174:
175:
176:
177:

if ((Shift <<= 1) == 0) Shift = 1; /* LED Shift */
PutOutPort(Shift,"=");
}

/**************************************************************************** /

/* SoftWaitims() 1ms */
/**************************-k************************************************* /
void SoftWaitims(Ushort ms)
{
while(ms-- 1= 0) {
Waitims();

}

/**************************************************************************** /

/* Waitims() Ims (7.3728MHz) Non Wait */

/**************************************************************************** /

void Waitlms()

{
_asm_(""¥n PUSH  HL ¥n'");
_asm_(""¥n LD HL,1228 ¥n'); /* 1228*6=7372cyc */
_asm_(""¥n WO1: ¥n'");
_asm_("¥n DEC HL ¥nM; /cye=1 */
_asm_("¥n LD A,L ¥nn; /[ =1 */
_asm_("¥n OR H ¥nn; /[ =1 */
_asm_("¥n JP NZ,W01 ¥nn; /* =3 */
_asm_(""¥n POP HL ¥n'"); /* +=6 */
}
e T
/* SoftWaitlOus() 10us */
Y

void SoftWaitl0us(Ushort us)

{
while(us-- = 0) {
WaitlOus();
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179:
180:
181:
182:
183:
184:
185:
186:
187:
188:
189:
190:
191:

/**************************************************************************** /

/* Waitl0us()

void Waitl0us()

{

_asm_("¥n
_asm_("¥n
_asm_("¥n
_asm_("¥n
_asm_("¥n
_asm_("¥n
_asm_("¥n

_asm_("¥n

}

woz2:

10us

PUSH
LD

DEC
LD
OR
JP
POP

(7.3728MHz) Non Wait

/**************************************************************************** /

HL
HL,13

HL
A,L

NZ,W02
HL

121

¥n");
¥n");
¥n");
¥y
¥n");
¥y
¥y
¥y

/* 13*6=78cyc

/* cyc
/*
/*
/*
/*

1"
O W Rk P

*/

*/
*/
*/
*/
*/
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file “StartupC.asm”

R A e
2: ;/* MOD StartupC.asm */
3: ;/* ( CAT204-KL5C8012) */
4: /* */
5: ;/* $$Rx_init_value_  knil */
6: ;/* TAB */
Y e
8: STACK EQU OxFFFF ;

9: BBR1 EQU 0x0 ; KL5C8012(MMU) BBR1

10: BR1 EQU Ox1 ; BR1

11: BBR2 EQU 0x2 ; BBR2

12: BR2 EQU 0x3 ; BR2

13: BBR3 EQU 0x4 ; BBR3

14: BR3 EQU 0x5 ; BR3

15: BBR4 EQU 0x6 ; BBR4

16: BR4 EQU Ox7 ; BR4

Y e e
18: ;/* */
191 1/ FH A RIS
20: CSEG

21: StartUp:

22: ORG 0

23: DI

24: LD SP,STACK

25: IM 2

26: LD A,0

27: LD 1,A

T A
29: ;/* */
R A
31: LD A,LOW  $$R1_init_value ##

32: ouT (BBR1),A

33: LD AHIGH $$R1_init value ##
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34:
35:
36:
37:
38:
39:
40:
41:
42:
43:

45:
46:
47:
48:
49:
50:
51:
52:
53:
54:
55:
56:
57:
58:
59:
60:
61:
62:
63:
64:
65:
66:
67:
68:
69:

ouT
LD
ouT
LD
ouT
LD
ouT
LD
ouT
LD
ouT
JP

(BR1) A
A,LOW  $$R2_init_value ##
(BBR2) ,A
A,HIGH $$R2_init_value ##
(BR2) ,A
A,LOW  $$R3_init_value ##
(BBR3), A
A,HIGH $$R3_init_value ##
(BR3), A
A,LOW  $$R4_init_value ##
(BBR4) ,A

main_#

- /**************************************************************************** /
’

I

*/

- /**************************************************************************** /
’

ORG
]
Dw
Dw
Dw
Dw
Dw
]
]
]
]
]
]
]
]
Dw
DwW

0x80

NON : IR[ 0] P00

NON : IR[ 1] PoL

NON : IR[ 2] P02

NON : IR[ 3] P03

NON : IR[ 4] P04

NON : IR[ 5] P05

NON : IR[ 6] PO6(IRQL)

NON : IR[ 7] PO7(IRQ2)

NON - IR[ 8] TXRDY

NON - IR[ 9] RXRDY

NON : IR[10] TXEMPTY

NON : IR[11] TIMER A CHO

NON : IR[12] TIMER A CH1

NON : IR[13] TIMER B CHO OUTS
NON : IR[14] TIMER B CH1 OUTS
TIMERB2 ; IR[15] TIMER B CH2 OUTS

- /**************************************************************************** /
’

I

*/

- /**************************************************************************** /
’

NON: :
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70: El
71: RETI
72: TIMERB2::

73: PUSH
74: PUSH
75: PUSH
76: PUSH
77: PUSH
78: PUSH
79: CALL
80: POP
81: POP
82: POP
83: POP
84: POP
85: POP
86: El
87: RETI
88:

89: ;/*

90:

91: ORG
92: END

o

TimerB2_##
Y
IX
HL
DE
BC
AF

0x200

; IR[15] TIMER B CH2 OUTS

127

- /**************************************************************************** /
’

*/

- /**************************************************************************** /
’
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file
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11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
24:

“l_Time.c”

/**************************************************************************** /

/* */
/* */
/* */
/* MOD I_Time.c */
/* */
/* TAB */
/* makefile */
o CAT-204-KL5C8012 ) */
/* */

/**************************************************************************** /

#include <machine.H>
#include "CAT204 .H"
#include ""DemoCtl.h"

/**************************************************************************** /

/* */
/**************************-k************************************************* /
#define BZMIN 200 /* Buzzer Min 200Hz */
#define BZMAX 1100 VAR Max 1100Hz */
/**************************-k************************************************* /
/* */
/**************************-k************************************************* /

short BuzzerHz; /* Buzzer Hz */

Uchar TmUp[TMMAX] ; /* Soft Timer Up */
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25:
26:
27:
28:
29:
30:
31:
32:
33:

35:
36:
37:
38:
39:
40:
41:
42:
43:

45:
46:
47:
48:
49:
50:
51:
52:
53:
54:
55:
56:
57:
58:
59:
60:

Uchar TmSt[TMMAX] ; r/* Start */
Ushort TmCnt[TMMAX] ; /* Count */
/**********-k***************-k**-k********************************************** /
/* */

/**************************************************************************** /

void TimMemInitial (void)

{
BuzzerHz = 0; /* Buzzer Hz */
memset(TmSt, OFF,sizeof(TmSt)); /* Timer(10ms) Initial */
memset(TmUp, OFF,sizeof(TmUp));
memset(TmCnt,OFF,sizeof(TmCnt));

}

/**************************************************************************** /

r* */

/**************************************************************************** /

void TimlolInitial(void)

{
outp(TCWDAO,0); /* TIMA TMO */
outp(TCWDAL,0); /* ML */
outp(TCWDBO,0); /* TIMB TMO Buzzer */
outp(TCWDBL,0); /* ™ML USART */
outp(TCWDB2,0x4) ; r/* ™2 10ms */
outp(TCNTB2, (288 & OxFF)); /* outl+  +sys/256 */
outp(TCNTB2, (288 >> 8)); /* 7,372,800/256=28800Hz */
/* 28800/288  =100Hz */

}

/**************************************************************************** /

/* Buzzer Timer B 0 OUTBPO Buzzer */

/**************************************************************************** /

void Buzzer(Ushort hz)

{
Uchar  cyc;
if ((hz >= BZMIN) && (hz <= BZMAX)) { /* Buzzer ON */
outp(TCWDBO, 0x1c); /* outH+PiN+sys/256=28800Hz */
cyc = 28800 / hz; /* */
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61:
62:
63:
64:
65:
66:
67:
68:
69:
70:
71:
72:
73:
74:
75:
76:
77:
78:
79:
80:
81:
82:
83:
84:
85:
86:
87:
88:
89:
90:
91:
92:
93:
94:
95:
96:

outp(TCNTBO, cyc-1); /* */
outp(TCNTBO, (cyc/2)-1); /* */
}
else { /* Buzzer OFF */
outp(TCWDBO,0);
outp(TCNTBO,0);
outp(TCNTBO,0);

}

/**************************************************************************** /

* *
/ TmStart /
/**************************-k************************************************* /

void  TmStart(short tno,short ms)

{
Ushort cnt;

cnt = ms / 10; r/* 10ms */
TmUp[tno] = OFF;
TmCnt[tno] = cnt;
TmSt[tno] ON;

}

/**************************************************************************** /

/* TmUpTest up */

/**************************************************************************** /

Uchar  TmUpTest(short tno)

{
return(TmUp[tno]);

}

/**************************************************************************** /

/* 10ms */

/**************************************************************************** /

void  TimerB2(void)
{
short i;
for(i = 0;i < TMMAX;i++) { /* */
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98:

99:
100:
101:
102:
103:
104:
105:
106:
107:
108:
109:
110:
111:
112:
113:
114:
115:
116:
117:
118:
119:
120:
121:
122:
123:
124:
125:
126:
127:

if (TmSt[i] = ON) {
if (--TmCnt[i] == 0) {
TmUp[i] = ON;
TmSt[i] = OFF;
}
}
}
}
/**************************************************************************** /
/* TimerDemo Timer */
/**************************************************************************** /

void TimerDemo()

{
Uchar  port;
Uchar  dec[4+1];
port = GetUpPort(1); /* PB[P30]->PB[P33]
if (port & Oxc) { /* PB[P32] | PB[P33] ON ?
if (port & Ox4) { /* PB[-P32] ON-
BuzzerHz -= 100;
}
else if (port & 0x8) { /* PB[+P33] ON-
BuzzerHz += 100;
}
it (BuzzerHz < BZMIN) BuzzerHz = BZMIN;
it (BuzzerHz > BZMAX) BuzzerHz = BZMAX;
Buzzer(BuzzerHz);
Bin2AdecN(dec,BuzzerHz,4); /*
GotoxyMemSet(0,1,dec);
}
}
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25:

“Cat204il.c”
s T
/* */
/* */
/* */
/*  MOD Cat204il.c */
/* main */
/* TAB */
/* makefile */

o CAT-204-KL5C8012 ) */

/* */

/**************************************************************************** /

#include <machine.H>
#include "CAT204 .H"
#include ""DemoCtl.h"

/**************************************************************************** /

/* */
e T
extern short BuzzerHz; /* TIMER Buzzer Hz */
extern Uchar K51Step; /* USART */
extern Uchar K51Select; /* */
extern Uchar MelStep; /* Melody */
extern Uchar MeIMode; /* */
extern Uchar MelSelect; /* */

/**************************************************************************** /

r* */
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26:
27:
28:
29:
30:
31:
32:

33

34:
35:
36:
37:
38:
39:
40:
41:
42:
43:
44:
45:
46:
47:
48:
49:
50:

51

52:

53

54:
55:
56:
57:

Uchar ModeStep;
Uchar Shift;

/* main()

void main(void)
A
outp(SCR1,0xc0);
outp(SCRO,0x10);
SoftWaitims(20);
MemInitial();
loInitial();
TmStart(TM0,20);
eiQ;
while() {
if (TmUpTest(TMO) == ON) {
TmStart(TM0,20);
Siglnput();
ModeCntrol();
Sigoutput();
}
AllLcdDisp();

¥

/*
/* shift

/* SYS ExtMem Owait ExtlO lwait
/* (OUTBx, OUTAX)

/* Power On Wait(20ms)

/*

/* 1/0

/*

r* <-

/*
/* Signal Input Process
/*
/* Signal Output Process

/* LCD

/**************************************************************************** /

*/
*/

/**************************************************************************** /

*/

/**************************************************************************** /

*/
*/
*/
*/
*/
*/

*/
*/
*/
*/

*/

- /**************************************************************************** /

/*

*/

- /**************************************************************************** /

void MemInitial (void)
{

ModeStep = 0;

Shift = 0;

58:

59:
60:
61:

PioMemInitial();
LcdMemInitial);
TimMemInitial);

/*
/* Led Disp Patan Initial

/* P10 Mem
/* LCD Mem
/* TIM Mem

135
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62:
63:

64:

65

66:

67

68:
69:

}

KsiMemInitial Q) ;
MelMemInitial();

/* SI0
/* Melody

Mem

Mem

*/
*/

- /**************************************************************************** /

/*

*/

- /**************************************************************************** /

{

70:
71:
72:
73:
74:
75:
76:
77:
78:
79:
80:
81:
82:

83:

84

85:

86

87:
88:

}

void

lolnitial(void)

Piololnitial();
Lcdlolnitial();
Timlolnitial);
K51lolnitial();
Mellolnitial();

outp(LERL,0);

outp(LERH, 0x80);
outp(IVR,0x80);
outp(PGRL,0);

outp(PGRH, 0x80) ;
outp(IMRL,OXFF);
outp(IMRH, OX7F);

/* PIO
/* LCD
/* TIM
/* SI0
/* Melody
r/* <-
r/* <-
r/* <
r/* <-
r/* <
r/* <
r/* <

1/0
1/0
1/0
1/0
1/0

/

IR[15]TIMER B CH2 OUTS

IR[15]TIMER B CH2 OUTS

IR[15]TIMER B CH2 OUTS

80H

*/
*/
*/
*/
*/

*/
*/

- /**************************************************************************** /

/*

ModeCntrol ()

*/

- /**************************************************************************** /

{

89:
90:
91:
92:
93:
94:
95:
96:
97:

void

ModeCntrol ()

if (GetUpPort(l) & 0x1) {
if (ModeStep < 10)

/* PB[P30] ON?(

ModeStep = 10;

else if (ModeStep < 20) ModeStep = 20;
else if (ModeStep < 30) ModeStep = 30;
else if (ModeStep < 40) ModeStep = 40;

else
Buzzer(0);

}
switch(ModeStep) {

ModeStep = 0;

136
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99:
100:
101:
102:
103:
104:
105:
106:
107:
108:
109:
110:
111:
112:
113:
114:
115:
116:
117:
118:
119:
120:
121:
122:
123:
124:
125:
126:
127:
128:
129:
130:
131:
132:
133:

case 0:
GotoxyMemSet(0,0,""CAT204&BF3000 by");
GotoxyMemSet(0,1,"Interrupt [P30]");
ModeStep++;
break;

case 1:
RunRunQ);
break;

case 10:
GotoxyMemSet(0,0,"PIO ";
GotoxyMemSet (0,1, SW[P47]->SW[P40]™);
ModeStep++;
break;

case 11:
PioDemo();
break;

case 20:
GotoxyMemSet (0,0, " Timer/Counter ');
GotoxyMemSet(0,1,""0000Hz[+P33-P32]");
Buzzertz = 0;
ModeStep++;
break;

case 21:
TimerDemo(Q);
RunRunQ);
break;

case 30:
GotoxyMemSet(0,0,"Usart 8,n,1[P31]");
GotoxyMemSet (0,1, ""09600b[+P33-P32]'");
K51Step 0;
K51Select = 2;
ModeStep++;

break;
case 31:

K51Demo();

RunRunQ);
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134:
135:
136:
137:
138:
139:
140:
141:
142:
143:
144:
145:
146:
147:
148:
149:
150:
151:
152:
153:
154:
155:
156:
157:
158:
159:
160:
161:
162:
163:
164:
165:
166:
167:
168:
169:

break;

case 40: /* Demo Melody */
GotoxyMemSet (0,0, "Melody ";
GotoxyMemSet(0,1,"P31[M]33[ 132[ 1');
MelStep = 0; /* */
MelMode = 0O; /* */
MelSelect = 0O; /* */
ModeStep++;
break;

case 41:
Melody();
RunRunQ);

break;

¥

/**************************************************************************** /

/* RunRun() CPU */
/**************************-k**-k********************************************** /
void RunRunQ)
{
if ((Shift <<= 1) == 0) sShift = 1; /* LED Shift */
PutOutPort(Shift,"=");
}

/**************************************************************************** /

/* SoftWaitims() 1ms */
/**************************-k************************************************* /
void SoftWaitims(Ushort ms)
{
while(ms-- 1= 0) {
Waitims(Q);

}

/**************************************************************************** /

/* Waitims() Ims (7.3728MHz) Non Wait */

/**************************************************************************** /

void Waitlms()
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170: {

171: _asm_("¥n PUSH HL ¥n'");

172: _asm_(""¥n LD HL,1228 ¥n'); /* 1228*6=7372cyc */
173: _asm_(""¥n WO1: ¥n'");

174: _asm_("¥n DEC HL ¥n; /[cyec=1 */
175: _asm_(""¥n LD A,L ¥n'y; /[ =1 */
176: _asm_("¥n OR H ¥nn; /* =1 */
177: _asm_(""¥n JP NZ,W01 ¥n'y; /[ =3 */
178: _asm_(""¥n POP HL ¥n'y; /[ +=6 */
179: }

180 - /**************************************************************************** /

181: /* SoftWaitlQus() 10us */

182 - /**************************************************************************** /

183: void SoftWaitl0us(Ushort us)

1841 {

185: while(us-- = 0) {
186: WaitlOus();
187: }

188: }

189 - /**************************************************************************** /

190: /* Waitl0us() 10us (7.3728MHz) Non Wait */

19 l - /**************************************************************************** /

192: void Waitl0us()

193: {

194: _asm_("¥n PUSH HL ¥n'");

195: _asm_("¥n LD HL,13 ¥n'); /* 13*6=78cyc */
196: _asm_(""¥n Wo2: ¥n'");

197: _asm_("¥n DEC HL ¥nM; /cyec=1 */
198: _asm_(""¥n LD A,L ¥n'y; /[ =1 */
199: _asm_("¥n OR H ¥nn; /[ =1 */
200: _asm_(""¥n JP NZ,W02 ¥n'y; /[ =3 */
201: _asm_("¥n POP HL ¥n'y; /[ += 6 */
202: }
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144



file

“StartupD.asm”

I

Y A

MOD

TAB

StartupD.asm

$$Rx_init_value_

knil

CAT204-KL5C8012)

- /**************************************************************************** /
’

*/
*/
*/
*/
*/

- - /**************************************************************************** /
’

© STACK
: BBR1

10:
11:
12:
13:
14:
15:
16:

1:
2:

3

4
5:;
6

7

8

9

BR1
BBR2
BR2
BBR3
BR3
BBR4
BR4

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

OxFFFF
0x0
Ox1
0x2
0x3
Ox4
0x5
0x6
0x7

: KL5C8012(MMU) BBR1
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BR1
BBR2
BR2
BBR3
BR3
BBR4
BR4



17:
18:
19:
20:
21:
22:
23:
24:
25:
26:
27:
28:
29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
39:
40:
41:
42:
43:

45:
46:
47:
48:
49:
50:
51:
52:

- /**************************************************************************** /
’

/* */
B

CSEG
StartUp:

ORG 0

DI

LD SP,STACK

IM 2

LD A,0

LD 1,A
B
/* */
B

LD A,LOW  $$R1_init_value ##

ouT (BBR1),A

LD A,HIGH $$R1_init value ##

ouT (BR1),A

LD A,LOW  $$R2_init_value ##

ouT (BBR2) ,A

LD A,HIGH $$R2_init value ##

ouT (BR2) ,A

LD A,LOW  $$R3_init_value ##

ouT (BBR3),A

LD A,HIGH $$R3_init_value ##

ouT (BR3),A

LD A,LOW  $$R4_init_value ##

ouT (BBR4) ,A

JP main_##
B
* */
B

ORG 0x80

DW NON ; IR[ 0] POO

DW NON ; IR[ 1] POL

DW NON ; IR[ 2] PO2
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53:
54:
55:
56:
57:
58:
59:
60:
61:
62:
63:
64:
65:

]
]
]
]
]
DwW
DwW
]
]
]
]
]
]

NON
NON
NON
NON
NON
TXRDY
RXRDY
NON
NON
NON
NON
NON
TIMERB2

IR[ 3] PO3

IR[ 4] PO4

IR[ 5] PO5

IR[ 6] POS(IRQL)
IR[ 7] PO7(IRQ2)
IR[ 8] TXRDY

IR[ 9] RXRDY
IR[10] TXEMPTY
IR[11] TIMER A CHO
IR[12] TIMER A CH1
IR[13] TIMER B CHO OUTS

; IR[14] TIMER B CH1 OUTS
; IR[15] TIMER B CH2 OUTS

66 - - /**************************************************************************** /
-3

67: ;/*

*/

68 - - /**************************************************************************** /
-3

69: NON::
70:

71:

72: TXRDY::
73:

74:

75:

76:

77:

78:

79:

80:

81:

82:

83:

84:

85:

86:

87:

88: RXRDY::

El
RETI

PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
CALL
POP
POP
POP
POP
POP
POP
El
RETI
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- IR[ 8] TXRDY

- IR[ 9] RXRDY



89:
90:
o1:
92:
93:

95:
96:
97:
98:
99:
100:
101:
102:
103:

104

105:
106:
107:
108:
109:
110:
111:
112:
113:
114:
115:
116:
117:
118:
119:
120:
121:
122:
123:
124:

PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
CALL
POP
POP
POP
POP
POP
POP
El
RETI
: TIMERB2::

PUSH
PUSH
PUSH
PUSH
PUSH
PUSH
CALL
POP
POP
POP
POP
POP
POP
El
RETI

I

ORG
END

o

TimerB2_##
Y
IX
HL
DE
BC
AF

0x200

; IR[15] TIMER B CH2 OUTS

148

- /**************************************************************************** /
’

*/

- /**************************************************************************** /
’
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file “l Usart.c”

R L T Y
2: /* */
3: /* */
4: /* */
5: /* MOD I Usart.c */
6: /* USART(S10) */
7./ TAB */
8: /* makefile */
9: /* CAT-204-KL5C8012 () */
10: /* */

1 l - /**************************************************************************** /

12: #include <machine.H>
13: #include "CAT204 .H"
14: #include "DemoCtl.h"

15 - /**************************************************************************** /

16: /* USART +ETC */
17: /* Sys = 7372800Hz */
18: /* TIMERB = 4 */
19: /* TXC/RXC = 1/16 */
D)z JrFHRdk kAR Rk AR A Rk A A A A A ke A ko kA
21: #define CLOCK (7372800/4) /* */
22: #define BRRN(b) (CLOCK/(b*16))

23: #define NON 0 /* NON */
24: #define EVEN 1 /* EVEN */
25: #define ODD 2 /* 0DD */
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26:
27:
28:
29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
39:
40:
41:
42:
43:

45:
46:
47:
48:
49:
50:
51:
52:
53:
54:
55:
56:
57:
58:
59:
60:
61:

#define STX 0x2 r/* */
#define ETX 0x3 r/* */
JERRR AR AR F AR REAFR KA R AR IR RAARRIAFFR AR AR AR AAAFREARK
r/* */
JERFRR AR AR F AR F AR KA RAAR AR KRR IR AR KRR K RAAFRAAKK
Uchar K51Step; /* */
Uchar K51Select; /* */
Uchar TxDat[16]; /* */
Uchar Txldx; /* */
Uchar TxCnt; /* */
Uchar RxDat[16]; /* */
Uchar Rxldx; /* */
Uchar RXEnd; /* */
const  Ushort BpsTbI[] =
{
2400,
4800,
9600,
19200,
38400,
o,

Y
/**************************-k**-k********************************************** /
/* */
/**************************-k**-k********************************************** /
void K51MemInitial (void)
{
K51Step
K51Select

0; /* */
2; /* 9600BPS */

}

/**************************************************************************** /

r* */

/**********-k***************-k**-k********************************************** /
void K51lolnitial(void)
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62:
63:
64:
65:
66:
67:
68:
69:
70:
71:
72:
73:
74:
75:
76:
77
78:
79:
80:
81:
82:
83:
84:
85:
86:
87:
88:
89:
90:
91:
92:
93:
94:
95:
96:
97:

}

/* 11 TXC/RXC SCRO  “DO"™ ™O"
RsOpen(9600,8,0);

*/

/**************************************************************************** /

s
s
s
s
s
s
s

RS232C Open bps = [2400,4800,*9600,19200,38400]
ch = [7,%8]
pty = [*0=NON 1=EVEN 2=0DD]
* =
= x16 STOP=1bit
= B OUTBP
sys = 7372800Hz

*/
*/
*/
*/
*/
*/
*/

/**************************************************************************** /

void

{

RsOpen(Ushort bps,Uchar ch,Uchar pty)

Uchar  cyc;

Uchar  mode;

cyc = BRRN(9600); /*

if (bps == 2400) cyc = BRRN(2400);
else if (bps == 4800) cyc = BRRN(4800);
else if (bps == 9600) cyc = BRRN(9600);
else if (bps == 19200) cyc = BRRN(19200);
else if (bps == 38400) cyc = BRRN(38400);

outp(TCWDB1,0x0e);

outp(TCNTB1,cyc-1); /*
outp(TCNTB1, (cyc/2)-1); /*
outp(K51COMO0,0); /* KP51
outp(K51COMO0,0); /*
outp(K51COMO,0); /*
outp(K51COMO,0x40) ; /*
mode = Oxde; /* Mode
if (pty == EVEN) mode |= 0x30; /*
else if (pty == ODD) mode |= 0x20; /*
if (ch=17) mode &= ~(0x4); /*
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/* TIME-B1 outL+PWM+sys/4

( 50%)

Stop=1 NON 8bit x16(
=EVEN
=0DD
7

*/

*/
*/
*/

*/
*/
*/
*/
)*/
*/
*/
*/



98:

99:
100:
101:
102:
103:
104:
105:
106:
107:
108:
109:
110:
111:
112:
113:
114:
115:
116:
117:
118:
119:
120:
121:
122:
123:
124:
125:
126:
127:
128:
129:
130:
131:
132:
133:

outp(K51COMO,mode) ; /* */
outp(K51COMO,0x36) ; /* Cmd  RTS ERR RX=El DTR TX=DI */
}

/**************************************************************************** /

/* TxStart  RS232C (TXRDY ) */

/**************************************************************************** /

void  TxStart(Uchar *tx,Uchar cnt)
{

TxDat[0] = STX; /* */
memcpy(&TxDat[1],tx,cnt); /* */
TxDat[cnt+1] = ETX; /* */
Txldx = 0; /* */
TxCnt = cnt+2; r/* */
outp(K51COMO,0x37) ; /* Cmd  RTS ERR RX=El DTR TX=EIl */

}

/**************************************************************************** /

/* Txrdy TXRDY */

/**************************************************************************** /

void  Txrdy(Q)
{
if (TxCnt == 0) outp(K51COMO,0x36); /* TX=DI */
else {
outp(K51DATO, TxDat[Tx1dx]);
++Txldx;

--TxCnt;

}

/**************************************************************************** /

/* Rxrdy RXRDY */

/**************************************************************************** /

void Rxrdy()
{

Uchar dt;
dt = inp(K51DAT0); /* */
if ((inp(K51COM0) & 0x38)) { /* USART Error? */
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134:
135:
136:
137:
138:
139:
140:
141:
142:
143:
144:

145:

146

147:

148

149:
150:

151:
152:
153:
154:
155:
156:
157:
158:
159:
160:
161:
162:
163:
164:
165:
166:
167:
168:
169:

*/

*/
*/
*/
*/

*/

*/

*/

*/

*/
*/
*/

*/
*/

outp(K51COM0,0x32); /* ERR Reset RX=DI TX=DI
Rxldx = 0;
}
else { /*
if (dt == STX) Rxldx = 0; r/*
else if (dt == ETX) RxEnd = ON; /*
else { /*
RxDat[Rxldx++] = dt;
if (Rxldx >= sizeof(RxDat)) Rxldx = 0; /*
}
}
}
L JRRRR AR AR R AR AR R AR AR AR RAFR IR FR AR KRR AAAFRAARK [
/* UsartDemo()
B S L LT Ty
void K51Demo()
{
K51Sequence(); /* Usart
switch(K51Step) {
case 0:
break;
case 1:
RsOpen(BpsTbl[K51Select],8,0); /* RS232C Open
K51Stept+;
break;
case 2:
RxEnd = OFF; r/*
TxStart("l t r u t C",11); /* /
TmStart(TM1,500); /*
K51Stept+;
break;
case 3:
if (RxEnd == ON) { r/*
RxDat[Rxldx] = O; /*
GotoxyMemSet(0,0,RxDat) ; /*

K51Step = 4;
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170: }

171: else if (TmUpTest(TML) == ON) { /* */
172: GotoxyMemSet(0,0," "); /* Error */
173: K51Step = 4;

174: }

175: break;

176: case 4:

177: RxEnd = OFF; r/* */
178: TxStart("nerp S ",11); r* / */
179: TmStart(TM1,500); r/* */
180: K51Stept+;

181: break;

182: case 5:

183: if (RxEnd == ON) { r/* */
184: RxDat[Rxldx] = O; /* */
185: GotoxyMemSet(0,0,RxDat) ; /* */
186: K51Step = 2;

187: }

188: else if (TmUpTest(TML) == ON) { /* */
189: GotoxyMemSet(0,0," "); /* Error */
190: K51Step = 2;

191: }

192: break;

193: }

194: }

195 - /**************************************************************************** /

196: /* K51Sequence()  Usart */
17 JRrrsdR kAR AR A AR KA AR R AR IR RAAF R R AR AR RAFR AR A RAAAFRR
198: void K51Sequence()

199: {

200: Uchar  port;

201: Uchar  dec[5+1];

202:

203: port = GetUpPort(1); /* PB[P30]->PB[P33] */
204: if (port & Oxe) { /* PB[P31]->PB[P33] ON( ) ? */
205: if (port & 0x2) { /* PB[P31] ON ? / */
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206:
207:
208:
209:
210:
211:
212:
213:
214:
215:
216:
217:
218:
219:
220:

if (K51Step == 0) K51Step = 1;

else K51Step = 0;
}
if (K51Step == 0) { /*
if (port & 0x4) { /* PB[P32] ON ?
it (K51Select != 0) --K51Select;
}
else if (port & 0x8) { /* PB[P33] ON ?
if (BpsTbl[K51Select+1] '= 0) ++K51Select;
}
Bin2AdecN(dec,BpsThl[K51Select],5); /*
GotoxyMemSet(0,1,dec);
}
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file

© 0 ~N oo o b W DN P

[ay
o

11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
24:
25:
26:
27:
28:

“Cat204i2.c”

/**************************************************************************** /

/* */
/* */
/* */
/*  MOD Cat204i2.c */
/* main */
/* TAB */
/* makefile */
o CAT-204-KL5C8012 ) */
/* */

/**************************************************************************** /

#include <machine.H>
#include "CAT204 .H"
#include ""DemoCtl.h"

/**************************************************************************** /

/* */
et
extern short BuzzerHz; /* TIMER Buzzer Hz */
extern Uchar K51Step; /* USART */
extern Uchar K51Select; /* */
extern Uchar MelStep; /* Melody */
extern Uchar MeIMode; /* */
extern Uchar MelSelect; /* */

/**************************************************************************** /

/* */
/**************************-k************************************************* /
Uchar ModeStep; /* */
Uchar Shift; /* shift */
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29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
39:
40:
41:
42:
43:
44:
45:
46:
47:
48:
49:
50:
51:
52:
53:
54:
55:
56:
57:
58:
59:
60:
61:
62:
63:
64:

/**************************************************************************** /

/* main() */

/**************************************************************************** /

void main(void)

{
outp(SCR1,0xc0); /* SYS ExtMem Owait ExtlO 1lwait */
outp(SCRO,0x10); /* (OUTBx, OUTAX) */
SoftWaitims(20); /* Power On Wait(20ms) */
MemInitialQ); /* */
lolnitial(); /* 1/0 */
TmStart(TM0,20); /* */
ei(); /* <- */
while() {
it (TmUpTest(TMO) == ON) {
TmStart(TvO,20); /* */
Sighnput(); /* Signal Input Process */
ModeCntrol(); /* */
SigOutput(); /* Signal Output Process */
}
AllLcdDisp(); /* LCD */
}
}

/**************************************************************************** /

r* */

/**************************************************************************** /

void MemInitial (void)

{
ModeStep = 0; /* */
Shift = 0; /* Led Disp Patan Initial */
PioMemInitial); /* P10 Mem */
LcdVemInitial); /* LCD Mem */
TimMemInitialQ; /*TIM Mem */
K51MemInitial); /* SI0 Mem */
MelMemInitial); /* Melody Mem */

}
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65:
66:
67:
68:

69

70:
71:
72:
73:
74:

/*

void lolnitial(void)
A

PioloInitial();
Lcdlolnitial();
Timlolnitial);
K51lolnitial();
Mellolnitial();

75:

76:
77
78:
79:
80:
81:
82:

outp(LERL,0);

outp(LERH,0x80);
outp(1VR,0x80);
outp(PGRL,0);

outp(PGRH,0x2) ;
outp(IMRL,0xFF);
outp(IMRH,0x7C);

83:
84:

85:

86

87:

88

89:
90:
91:
92:
93:
94:
95:
96:
97:
98:
99:
100:

¥

/* PIO

/* LCD

/* TIM

/* SI0

/* Melody
/* <-
/* <-
/* <-
/* <-
r/* <-
/* <-
r/* <
/* <-
/* <-

1/0
1/0
1/0
1/0
1/0

/

IR[15]TIMER B CH2 OUTS

80H

IR[ 9JRXRDY(High)

IR[15]TIMER B CH2 OUTS

IR[ 9JRXRDY
IR[ 8]TXRDY

/**************************************************************************** /

*/

/**************************************************************************** /

*/
*/
*/
*/
*/

*/
*/
*/
*/
*/
*/
*/
*/
*/

- /**************************************************************************** /

/* ModeCntrol ()

*/

- /**************************************************************************** /

void ModeCntrol ()
{
if (GetUpPort(l) & 0x1) {
if (ModeStep < 10)

else
Buzzer(0);

}

switch(ModeStep) {

case 0:

/* PB[P30] ON?(

ModeStep = 10;
else if (ModeStep < 20) ModeStep = 20;
else if (ModeStep < 30) ModeStep = 30;
else if (ModeStep < 40) ModeStep = 40;
ModeStep = 0;
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s
s
s
s
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)
PI0  Goto TEST

Timer Goto TEST
USART Goto TEST
Demo Melody

OFF

*/
*/
*/
*/
*/
*/
*/



101:
102:
103:
104:
105:
106:
107:
108:
109:
110:
111:
112:
113:
114:
115:
116:
117:
118:
119:
120:
121:
122:
123:
124:
125:
126:
127:
128:
129:
130:
131:
132:
133:
134:
135:
136:

GotoxyMemSet(0,0,""CAT204&BF3000 by");
GotoxyMemSet(0,1,"Interrupt [P30]");
ModeStep++;
break;
case 1:
RunRunQ);
break;
case 10:
GotoxyMemSet(0,0,"PIO ";
GotoxyMemSet (0,1, "SW[P47]->SW[P40]™);
ModeStep++;
break;
case 11:
PioDemo();
break;
case 20:
GotoxyMemSet (0,0, " Timer/Counter ');
GotoxyMemSet(0,1,""0000Hz[+P33-P32]");
BuzzerHz = 0;
ModeStep++;
break;
case 21:
TimerDemo(Q);
RunRunQ);
break;
case 30:
GotoxyMemSet(0,0,"Usart 8,n,1[P31]");
GotoxyMemSet (0,1, ""09600b[+P33-P32]'");
K51Step = 0;
K51Select = 2;
ModeStep++;
break;
case 31:
K51Demo();
RunRunQ);

break;

161

/* P10 TEST

/* Timer TEST

/* Buzzer Hz

/* USART TEST

/*
/* 9600BPS

*/

*/

*/

*/

*/

*/
*/



137:
138:
139:
140:
141:
142:
143:
144:
145:
146:
147:
148:
149:
150:
151:
152:
153:
154:
155:
156:
157:
158:
159:
160:
161:
162:
163:
164:
165:
166:
167:
168:
169:
170:
171:
172:

case 40: /* Demo Melody */

GotoxyMemSet (0,0, "Melody ");
GotoxyMemSet(0,1,"P31[M]33[ 132[ 1);
MelStep = 0; > 7
MelMode = 0; ” Y
MelSelect = 0; > K
ModeStep++;
break;
case 41:
Melody();
RunRun();
break;

¥

/**************************************************************************** /

/* RunRun() CPU */
/**************************-k**-k********************************************** /
void RunRunQ)
{
if ((Shift <<= 1) == 0) sShift = 1; /* LED Shift */
PutOutPort(Shift,"=");
}

/**************************************************************************** /

/* SoftWaitims() 1ms */
/**************************-k************************************************* /
void SoftWaitims(Ushort ms)
{
while(ms-- 1= 0) {
Waitims();

}

/**************************************************************************** /

/* Waitims() Ims (7.3728MHz) Non Wait */

/**************************************************************************** /
void Waitlms()
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173: _asm_("¥n PUSH HL ¥n'");

174: _asm_(""¥n LD HL,1228 ¥n'); /* 1228*6=7372cyc */
175: _asm_(""¥n WO1: ¥n'");

176: _asm_("¥n DEC HL ¥n; /[cyec=1 */
177: _asm_(""¥n LD A,L ¥n'y; /[ =1 */
178: _asm_("¥n OR H ¥nn; /* =1 */
179: _asm_(""¥n JP NZ,W01 ¥n'y; /[ =3 */
180: _asm_("¥n POP HL ¥n'y; /[ += 6 */
181: }

182 - /**************************************************************************** /

183: /* SoftWaitlQus() 10us */

18 4 - /**************************************************************************** /

185: void SoftWaitl0us(Ushort us)

186: {

187: while(us-- = 0) {
188: WaitlOus();
189: }

190: }

19 l - /**************************************************************************** /

192: /* Waitl0us() 10us (7.3728MHz) Non Wait */

193 - /**************************************************************************** /

194: void Waitl0us()

195: {

196: _asm_("¥n PUSH HL ¥n'");

197: _asm_("¥n LD HL,13 ¥n'); /* 13*6=78cyc */
198: _asm_(""¥n Wo2: ¥n'");

199: _asm_("¥n DEC HL ¥nM; /cyec=1 */
200: _asm_(""¥n LD A,L ¥n'y; /[ =1 */
201: _asm_("¥n OR H ¥nn; /* =1 */
202: _asm_(""¥n JP NZ,W02 ¥n'y; /[ =3 */
203: _asm_("¥n POP HL ¥n'y; /[ += 6 */
204: }
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file

© 0 ~N oo o B W N P

[y
o

11:
12:
13:
14:
15:
16:
17:
18:

> )

“l_Melody.c”
L Y
/* */
/* */
/* */
/* MOD I_Melody.c */
/* */
/* TAB */
/* makefile */

T /* CAT-204-KL5C8012 () */

/* */

/**************************************************************************** /

#include <machine.H>

#include ""CAT204 .H"

#include "DemoCtl.h"
/**************************************************************************** /
/* Hz */

/**************************************************************************** /

#define dO 262 /* */
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19:
20:
21:
22:
23:
24:
25:
26:
27:
28:
29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
39:
40:
41:
42:
43:
44:
45:
46:
47:
48:
49:
50:
51:
52:
53:
54:

#define rE 293 /> */
#define ml 330 /*_
#define fhA 349 /s _ *
#define sO 392 /> */
#define rA 440 /*_
#define sl 494 /*_
#define do 523 /* */
#define re 587 /* */
#define mi 659 /* */
#define fha 698 /* */
#define so 784 /* */
#define ra 880 /* */
#define si 987 /* */
#define Do 1047 /* */
#define SCMAX 32 /* */
e Y
/* */
T
Ushort MelodyHz; /* Melody Hz */
Uchar MeIMode; /* */
Uchar MelSelect; /* */
Uchar MelStep; /* */
Uchar Music; /* */
Ushort Doremi [SCMAX] ; /* (Hz) RAM */
Ushort Rhythm[SCMAX] ; /* (msec) */
const  Ushort DoremiTbl[] = /* (H2) */
{
do, = */
re, s *
mi, = */
fha, < */
so, s *
ra, s *
si, = */
Do, s *
0
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55:
56:
57:
58:
59:

60:

61:
62:

63:

64:
65:
66:
67:
68:
69:

70:

71:
72:

73:

74:
75:
76:
77
78:
79:
80:
81:
82:

83

84:

85

86:
87:
88:
89:
90:

Y
const  Ushort MusicTbl[3][SCMAX] = /* 32 */
{ /* */
{ ra, so, do, Do, Do, ra, so, do, Do, Do,
ra, so, do, Do, rA, Do, sO, si, si},
/* */
{ mi, do, do, do, mi, do, do, do,fha,fha, mi, mi, re,
fha,fha, mi, mi, re, re, ra, ra, so,fha, mi, re, do},
/* */
{ so, ra, so, Do, so, ra, so, ra, ra, so, ra, so,fha, mi, re, mi, do, O},
Y
const  Ushort RhythmTbI[3][SCMAX] = /* ( 32 */
{ /* */
{250,250,500,500,500,250,250,500,500,500,
250,250,500,500,500,500,500,500,500},
/* */
{250,250,250,250,250,250,250, 250,250,250, 250,250,1000,
250,250,250,250,250,250, 250,250,250, 250,250,250,1000, },
/* */
{500,500,500,500,500,500, 1000, 500,500,500, 500, 250,250,250, 250,500,500, O},
Y
const  Uchar *MelodyTbIA[] = /* */
{
Y

- /**************************************************************************** /

/* Melody

*/

- /**************************************************************************** /

void Melody()

{
MelodySequence();

/*

if (MelMode == 0) ManualVelody(); /*
else AutoMelody(); /*
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91: }

92 - /**************************************************************************** /

93: /* MelodySequence() */

9 4 - /**************************************************************************** /

95: void MelodySequence()

96: {

97: Uchar  port;

98:

99: port = GetUpPort(1); /* PB[P30]->PB[P33] */
100: if (port & Oxe) { /* PB[P31]->PB[P33] ON( ) ? */
101: Buzzer(0); /* Buzer OFF */
102: if (port & 0x2) { /* PB[P31] ON ? */
103: MelStep = 0; /* */
104: it (MelMode == 0) { /* ? */
105: MelMode = 1; /* */
106: MelSelect = 1; /* */
107: }

108: else { /* ? */
109: MelMode = 0O; /* */
110: MelSelect = 0; /* */
111: }

112: }

113: it (MelMode != 0) { /* ? */
114: if (port & 0x4) { /* PB[P32] ON ? */
115: MelStep = 0; /* */
116: if (++MelSelect > 3) MelSelect = 1;

117: }

118: if (port & 0x8) { /* PB[P33] ON ? */
119: if (MelStep == 0) MelStep = 1; /* */
120: else MelStep = 0; /* */
121: Music = 0O;

122: }

123: }

124: if (MelMode == 0) GotoxyMemSet(4,1,"M");  /* */
125: else GotoxyMemSet(4,1,"A™); /* */
126: GotoxyMemSet(7,0, (Uchar *)MelodyTblA[MelSelect]); /* */
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127:
128:
129:
130:
131:
132:
133:
134:
135:
136:
137:
138:
139:
140:
141:
142:
143:
144:
145:
146:
147:
148:
149:
150:
151:
152:
153:
154:
155:
156:
157:
158:
159:
160:
161:
162:

}

/**************************************************************************** /
r* */
/**************************************************************************** /

void MelMemInitial (void)

{
MelodyHz = 0; /* Melody Min Hz */
MelMode = 0; /* */
MelStep = 0; /* */
MelSelect = 0; /* */
}
/**************************-k************************************************* /
/* */
/**************************-k************************************************* /

void Mellolnitial(void)
{
Buzzer(0); /* Buzer OFF */

}

/**************************************************************************** /

/* ManualMelody */

/**************************************************************************** /

void ManualMelody()

{
Uchar  port;
switch(MelStep) {
case 0:
_strcpyW(Doremi, (Ushort *)DoremiTbl); /* ( )*/
MelStep++;
break;
case 1:
if (GetInPort(0) & Oxff) { /* PA0->P47 */
port = GetUpPort(0);
if (port & 0x1) { /* SW[P40] ON () */
Buzzer(MelodyHz = Doremi[7]);
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163:
164:
165:
166:
167:
168:
169:
170:
171:
172:
173:
174:
175:
176:
177:
178:
179:
180:
181:
182:
183:
184:
185:
186:
187:
188:
189:
190:
191:
192:
193:
194:
195:
196:
197:
198:

}

}
else if (port & 0x2) { /* SW[P4AL]

Buzzer(MelodyHz = Doremi[6]);

}

else if (port & 0x4) { /* SW[P42]
Buzzer(MelodyHz = Doremi[5]);

}

else if (port & 0x8) { /* SW[P43]
Buzzer(MelodyHz = Doremi[4]);

}

else if (port & 0x10) { /* SW[P44]
Buzzer(MelodyHz = Doremi[3]);

}

else if (port & 0x20) { /* SW[P45]
Buzzer(MelodyHz = Doremi[2]);

}

else if (port & 0x40) { /* SW[P46]
Buzzer(MelodyHz = Doremi[1]);

}

else if (port & 0x80) { /* SW[PAT]
Buzzer(MelodyHz = Doremi[0]);

}

}

else if (MelodyHz != 0) { /* Buzzer
Buzzer(MelodyHz = 0);

}

break;

ON (

ON (

ON (

ON (

ON (

ON (

ON (

*/

*/

*/

*/

*/

*/

*/

*/

/**************************************************************************** /

/*

void

{

AutoMelody

/**************************************************************************** /

AutoMelody()

switch(MelStep) {

case 0:
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199: break;

200: case 1:

201: _strepyW(Doremi, (Ushort *)&MusicTbl[MelSelect-1]1[0]);
202: _strepyW(Rhythm, (Ushort *)&RhythmTbl[MelSelect-1]1[0]);
203: ++MelStep;

204: break;

205: case 2:

206: MelodyHz = Doremi[Music]; /* */
207: it (MelodyHz != 0) { /* */
208: Buzzer(MelodyHz);

209: TmStart(TM2,Rhythm[Music]); /* <- */
210: ++MelStep;

211: }

212: else {

213: Buzzer(0); /* */
214: Music = 0;

215: TmStart(TM2,500); /* <- */
216: MelStep = 4;

217: }

218: break;

219: case 3: /* <- */
220: if (TmUpTest(TM2) == ON) {

221: Music++;

222: MelStep = 2;

223: }

224: break;

225: case 4: /* <- */
226: if (TmUpTest(TM2) == ON) {

227: MelStep = 2;

228: }

229: break;

230: }

231: }
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