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"R 6.3ms 11.69ms
"L 3.15ms 5.84ms
"H" 0.393ms 0.726ms
(0] )L 0.393ms 0.726ms
(1 )L 1.183ms 2.195ms
"H" 0.393ms 0.726ms
() )L 0.393ms 0.726ms
(1 )L 1.183ms 2.195ms
0.393ms 0.726ms
28.35ms 52.64ms
"R 6.3ms 11.69ms
"Lt 1.575ms 2.923ms
0.393ms 0.726ms
67.33ms 125.04ms
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7.2
4
4

G1BCRO 10 |0122h 78h

7Bh 15 62 fl
G1BCR1 11  [0123h 00h

10h

INTO INT1 "L
G1POO0
G1TMCRO 10 0118h 03h
G1FS 0127h 01lh
G1FE 0126h 01h
G1TMO 10 0100h -
103IC 0097h 00h
IIO3IR 00A3h 00h 170
0

IIO3IE 00B3h 01h 170 0

05h

0 11111 ’111’

PS1 Al 03B1h 00h P73
PD7 7 03C3h 00h P73
TABSR 0340h 00h A0 Al

03h
TAOMR A0 0356h 00h fl
TAO A0 0346h 7CFFh 1ms
TAIMR Al 0357h 01h
TAL Al 0348h 008Bh 140ms 108ms  +30%
TRGSR 0343h 02h Al TAO
TAOIC 006Ch 00h
TALIC 008Ch 00h
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7.3 RAM
5 RAM
5 RAM
RAM
Rcv_mode 1byte main, rcv_data,
time_over, check code
Rcv bit cnt 1byte main, rcv_data, check code
Rcv data cnt 1byte main, rcv_data,
time_over, check code
pulse[100] 200byte [time_over, set pulse value, check code
16
pulse_cnt 1byte main, rcv_data, time_over,
set pulse value, check code
code low cnt "L 1byte main, rcv_data, judge_reversing_code
Rev cnt 1byte main, rcv_data, judge_reversing_code,
set_reversing_code, cmp_reversing code
Rev pulse[10] 10byte set_reversing code, cmp_reversing code
...0OxF1
1 ...0xF0
old tr 2byte set_pulse value
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7.4 ROM
6 ROM
ROM
cmp_tbl[14][2] 56byte check_code
[*1[0]: [*1011: + 30%
[(*101-[*111]  [*IIO1+[*II1]:
+ 30% oK
32MHz 62
[O1[*] "H" (63ms  11.69ms)
[110*] "L (315ms  5.84ms)
[211*] "H" (0.393ms  0.726ms)
[310*] © L (0.393ms  0.726ms )
[410*] 1 L (1183ms  2.195ms)
[51[*] "H (0.393ms  0.726ms)
[611*] © )L (0.393ms  0.726ms)
[710*] @ )L (1.183ms  2.195ms)
[811*] (0.393ms  0.726ms)
[91[*] (2835ms  52.64ms)
[10][*] "H" ( (63ms  11.69ms)
[1110*] "L ( (1575ms  2.923ms)
[12][*] ( (0.393ms  0.726ms)
[131[*] ( (67.33ms  125.04ms )
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8.
8MHz 4 32MHz CPU
C main )
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[
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I (008C-1)h
\ A0 AL 0 \
[
\ RAM \
[
| ! |
[
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RJJ05B0859-0101/Rev.1.01 2006.12 Page 10 of 46



RENESANS

M32C/85

N

NO
YES
‘ 170 ‘
I
| . |
‘ ‘ rcv_data() ‘ ‘
NO
YES
‘ A0 Al ‘
I
| . |
‘ ‘ time_over() ‘ ‘

(main)

M

rcv_data

YES

YES

set_pulse_value()

check_code()

end

(rcv_data)
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C time over )
NO
YES

| % |

| C

| | |

[

| | |

( end )
10 (time_over)

C set pulse value )

[

C end )

11 (set_pulse value)
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C check_code )
e -
—— w1
— v
- .
— R
LA —
— v
| —
| —
e | W) —
A | L) —
() } — -
«C ) } — -
| —
C end >
12 (check code)
| IDLE |
| ‘ |
( end )
13 (check code/IDLE)
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| i |
‘ ‘ cmp_pulse() ‘ ‘

NO

YES
‘ me ‘ ‘ IDLE

14 (check_code/ "H")

| v |
‘ ‘ cmp_pulse() ‘ ‘

NO

YES
‘ ‘ ‘ IDLE

[
|<
( end )

15 (check code/ L")

| W |
‘ ‘ cmp_pulse() ‘ ‘

NO

YES
‘ ‘ ‘ IDLE

-

[

C end )

16 (check_code/ "H")
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| e \
‘ ‘ cmp_pulse() ‘ ‘

NO

YES

‘ ‘ cmp_pulse() ‘ ‘

NO

IDLE

< end >

17 (check code/ L)

| - \
‘ ‘ cmp_pulse() ‘ ‘

NO

YES
| N

18 (CheCk_COdE/ "Hll)
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"

‘ ‘ cmp_pulse() ‘ ‘
NO
YES
‘ ‘ cmp_pulse() ‘ ‘
e
NO
‘ ‘ reversing_code_judge() ‘ ‘
NO
YES IDLE
e
| |
( end )
19 (check code/ "L
| | |
‘ ‘ cmp_pulse() ‘ ‘
NO
YES
| || IDLE
[
| % |
C end )
20 (check code/ )
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‘ ‘ cmp_pulse() ‘ ‘
NO
YES
| | |
| R Y
| | |
| T |
le
«
( end >
21 (check code/ )
| " |
‘ ‘ cmp_pulse() ‘ ‘
NO
YES
‘ L"( ) ‘ ‘ IDLE
le
«
C end )
22 (check _code/
| v |
‘ ‘ cmp_pulse() ‘ ‘
NO
YES
\ ( ) \ \ IDLE
le [
<
C end )
23 (check_code/
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‘ ‘ cmp_pulse() ‘ ‘
NO
YES
| ( ) | IDLE
le
«
( end )
24 (check_code/
| | |
‘ ‘ cmp_pulse() ‘ ‘
NO
YES
| 2 |
| CR—
[ 1
| | |
| T |
le
«
C end )
25 (check code/
‘ [
‘ IDLE
[
C end )
26 (check _code/default)
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( cmp_pulse )
NO
YES
C NG
C oK )
27 (cmp_pulse)
C judge_reversing_code )
[

NG D)

le

<

‘ ‘ cmp_reversing_code() ‘ ‘
NO
] YES e )
NO
YES
| : |
C oK )
28 (judge reversing_code)
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C set reversing_code )
/ 0
YES
(FLh) |
| | |
( end )
29 (set reversing code)
( cmp_reversing_code )
NO
/ 0
YES
NO
NO
YES
YES
| | 0
C oK ) Vs
[
OK
C NG
30 (cmp_reversing_code)
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M32C/85
9.
8MHz 4 32MHz CPU
Y felsassshhiaisiaisssisiisisiddssiiairiaissddssihiisisdsdssisahiaisiddsssiisiisisisdsssisiaisisisdsssiiaiaiaisisiae’
/*
/* M32C/85 Program Collection
/*
/* FILE NAME rjjosb0859_src.c
/* CPU M32C/85 Group
/* FUNCTION Remote control reception
/* HISTORY 2005.07.30 Ver 1.00
/*
/* Copyright(C)2005, Renesas Technology Corp.
/* Copyright(C)2005, Renesas Solutions Corp.
/* All rights reserved.
/*

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

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

/* Include

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

#include

"sfr32c85.h"

main(void);
rcv_data(void);
time_over(void);

void check_code(void);

set_pulse _value(void);

unsigned char cmp_pulse(unsigned short, unsigned short, unsigned short);
unsigned char judge reversing_code(unsigned char, unsigned char);

void set_reversing_code(unsigned char, unsigned char);

unsigned char cmp_reversing_code(unsigned char, unsigned char);

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

/* DEFINE

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

#define
#tdefine

OK
NG

#tdefine
#define
#define

IDLE
LEADER_CODE_H
LEADER_CODE_L

0 /* 0K */

1 /* NG */

0 /* Receiving mode : IDLE */
/* Receiving mode : Leader code "H" */
/* Receiving mode : Leader code "L" */

RJJO5B0859-0101/Rev.1.01
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#define CUSTM_CODE H 3 /* Receiving mode : Custm code "H" */
#define CUSTM_CODE_L 4 /* Receiving mode : Custm code "L" */
#define DATA_CODE H 5 /* Receiving mode : Data code "H" */
#define DATA_CODE_L 6 /* Receiving mode : Data code "L" */
#define STOP_BIT 7 /* Receiving mode : Stop bit */
#define FRAMESPACE 8 /* Receiving mode : Frame space */
#define RE_LEADER CODE H 9 /* Receiving mode : Leader code "H"(repeat) */
#define RE_LEADER CODE_L 10 /* Receiving mode : Leader code "L"(repeat) */
#define RE_STOP_ BIT 11 /* Receiving mode : Stop bit (repeat) */
#define RE_FRAMESPACE 12 /* Receiving mode : Frame space (repeat) */
#define LEADER_CODE_H_POS 0 /* Range data table position : Leader code "H" */
#define LEADER CODE_L_POS 1 /* Range data table position : Leader code "L" */
#define CUSTM_H_POS 2 /* Range data table position : Custm code "H" */
#define CUSTM_0 L POS 3 /* Range data table position : Custm code "L"( O DATA ) */
#define CUSTM_1 L POS 4 /* Range data table position : Custm code "L"( 1 DATA ) */
#define DATA_H POS 5 /* Range data table position : Data code "H" */
#define DATA O L POS 6 /* Range data table position : Data code "L"( 0 DATA ) */
#define DATA_ 1 L POS 7 /* Range data table position : Data code "L"( 1 DATA ) */
#define STOP_BIT POS 8 /* Range data table position : Stop bit */
#define FRAMESPACE POS 9 /* Range data table position : Frame space */
#define RE_LEADER CODE H POS 10 /* Range data table position : Leader code "H" (repeat) */
#define RE_LEADER CODE_L POS 11 /* Range data table position : Leader code "L" (repeat) */
#define RE_STOP_BIT POS 12 /* Range data table position : Stop bit (repeat) */
#define RE_FRAMESPACE_POS 13 /* Range data table position : Frame space (repeat) */
#define PULSE MAX 100 /* Base timer storage maximum position */
#define REV_PULSE MAX 10 /* Reversing buffer storage maximum position */
#define CUSTM_MAX_BIT_CNT 16 /* Number of custom code reception bits MAX */
#define DATA_MAX 8 BIT CNT 8 /* Number of data code reception bits MAX */
#define DATA_MAX_LOW_BIT_CNT 16 /* Number of data code "L" maximum receptions */
#define RCV_COMP_BIT CNT 32 /* Number of reception completion bits */
#define PLL WAIT_1MS 5 /* PLL wait time 5ms */
#define PLL_WAIT_CNT 100 /* PLL wait time 1ms */

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

/*

RAM

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

unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

char

rcv_mode;

char pulse_cnt;
short pulse[PULSE_MAX];

char
char
char
char

rcv_bit_cnt;
rcv_data cnt;

rev_cnt;

/* Receiving mode

/* Pulse storage position

/* Pulse storage buffer

/* Number of reception bits

/* Number of receive data completion
rev_pulse[REV_PULSE_MAX]; /* Buffer for reversing data confirmation */
/* Buffer position for reversing data confirmation */

*/
*/
*/
*/
*/

RJJO5B0859-0101/Rev.1.01
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RENESANS M32C185

unsigned char code low_cnt; /* Reception code "L" counter */

const unsigned short cmp_tbI[14][2] =
/* Receive data comparison table */

{

/* When assuming that 62 dividing 32MHz (one cycle = 1.9375u s) */

/* [*]1[0]: Format value of each section */

/* [*1[1]: Error range value to format value(zx 30%) */

/* [*1101-I*111] to [*]1[0]+[*}[1] : Code recognition range value */

{4645, 1393}, /* Range value of leader code "H" ( 6.3ms to 11.69ms ) */
{2322, 696}, /* Range value of leader code "L" ( 3.15ms to 5.84ms ) */
{289, 86}, /* Range value of custm code "H" ( 0.393ms to 0.726ms ) */
{289, 86}, /* Range value of custm code "L"( O DATA ) ( 0.393ms to 0.726ms ) */
{872, 261}, /* Range value of custm code "L"( 1 DATA ) ( 1.183ms to 2.195ms ) */
{289, 86}, /* Range value of data code "H" ( 0.393ms to 0.726ms ) */
{289, 86}, /* Range value of data code "L"( 0 DATA ) ( 0.393ms to 0.726ms ) */
{872,261}, /* Range value of data code "L"( 1 DATA ) ( 1.183ms to 2.195ms ) */
{289, 86}, /* Range value of stop bit ( 0.393ms to 0.726ms ) */
{20903, 6270}, /* Range value of Frame space ( 28.35ms to 52.64ms ) */
{4645, 1393}, /* Range value of leader code "H"(repeat) ( 6.3ms to 11.69ms ) */
{1161, 348}, /* Range value of leader code "L"(repeat) ( 1.575ms to 2.923ms ) */
{289, 86}, /* Range value of stop bit (repeat) ( 0.393ms to 0.726ms ) */
{49646, 14893} /* Range value of Frame space (repeat) ( 67.33ms to 125.04ms ) */

}:

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

/* Pragma
/**********************************************************************************/
/*""FUNC COMMENT'" ** *k* *k* *k* *k*k *k*k *k*k *k*k *k*k *k*k *k*k *
* 1D 1.0

*

* Include : "sfr32c85.h"

A e e P
* Declaration void main(void)

A e e
* Function main

A e e e P
* Arguments Nothing

A e e e
* Returns Nothing

RJJ05B0859-0101/Rev.1.01 2006.12 Page 23 of 46
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M32C/85

*

Input

: Nothing

* Quntput > unsigned char

*

*

*

*

*

*

* History

: unsigned char
> unsigned char
: unsigned char
> unsigned char

> unsigned char

rcv_mode > Receiving mode
pulse_cnt : Pulse storage position

rcv_data cnt : Number of receive data completion

rcv_bit cnt : Number of reception bits

rev_cnt : Buffer position for
reversing data confirmation

code_low _cnt : Reception code "L" counter

Call functions : rcv_data()

: time_over()

: 2005.07.30 Ver 1.00

AL FUNC COMMENT EN D' " '***************************************************************/

void main(void)

{

uns
uns

/* PLL clock is made CPU source. 8VMHz -> 32MHz */

prc
/*
/*
/*
/*
/*
/*

plc
plc
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*
/*

igned char i; /* PLL wait count */
igned char j; /* PLL wait count */

r = 0x01; /* Protect Register */
00000001B */
e Protect Bit 0
Enables writing to CMO, CM1, CM2,
0 : Write disable
1 : Write enable
= 0x0254;
= 0x02D4;
PLL Control Register 0 */
010101008 */
I ++t-=--—-- Programmable counter select bit */
111 100 : Multiply-by-8 */
I+-------------- Set to "1" */
||+------------—-- Set to "0" */
|+-——--——— - Set to "1" */
Fom Operation enable bit */
0 : PLL is Off */
1 : PLL is On */
PLL Control Register 1 */
00000010B */
TR e —— Set to 0" */

MCD, PLCO, PLC1 registers

*/
*/
*/
*/
*/

RJJO5B0859-0101/Rev.1.01
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75 Q11 | mmmemmees
7501 [mmmmemmmas

7~ 111
/111 |

Vil || [ —
Y Al

/* 5ms wait */

- Set to "1"

- PLL clock division switch bit

0 : Divide-by-2
1 : Divide-by-3
- Set to "0"
- Set to "0"

for(i=0;i<PLL_WAIT_1MS;i++){
for(J=0; j<PLL_WAIT_CNT;j++){

}

cml = OxAO;
/* 101000008 */

7% T =memmmees

/= 1

/* |||+t -
Yl | e
/* |t -
/* A ———————— -

/*

med = 0x12;
/* 000100108 */

/* s p T ——

/*

prcr = 0x00;
/* 00000000B */

7 TUR——

/*
/*
/*
/*

glbcrO = 0x78;
/* 011110008 */

7% [ [#4=mmmmmmev

7~ 111111

YA B

/* |

/*+ ________________

/*

glbcrO = Ox7B;

/* System Clock Control Register 1 */

- All clock stop control bit
0 : Clock oscillates

- Set to "0O"

- Set to "1"

- Set to "0O"

- CPU clock select bit 1
1 : PLL clock

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

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

/* Main Clock Division Register */

- Main clock division select bit

10010 : Divide-by-1(no division) mode */

/* Protect Register */

- Protect Bit 0

Enables writing to CMO, CM1, CM2,
MCD, PLCO, PLC1 registers

0 : Write disable
1 : Write enable

/* Base Timer Control Register 10 */

- Count source select bit
00 : Clock stops

- Count source divide ratio select bit

11110 : Divide-by-62

- Base timer interrupt select bit

0 : Bit 15 overflows

/* Base Timer Control Register 10 */

*/
*/

*/
*/
*/

*/
*/
*/
*/
*/
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/* 01111011B */
/7 1= Count source select bit */
/7% 111111 11 : f1 */
YA B Count source divide ratio select bit */
/* | 11110 : Divide-by-62 */
[* A Base timer interrupt select bit */
/* 0 : Bit 15 overflows */
glbcrl = 0x00; /* Base Timer Control Register 11 */
/* 000000008 */
7 NIl 1+----—----—-- Base timer reset cause select bit 1 */
/7 11| 0 : The base timer is not reset by */
/7 1| matching with the G1POO register */
/* |l +----------- Base timer reset cause select bit 2 */
VA 11 0 : The base timer is not reset by */
VA ]| applying "L" to the INTO or INT1 pin */
/* ||+ Base timer start bit */
VA1 | 0 : Base timer is reset */
/* At Counter increment / Decrement control bit */
/* 00 : Counter increment mode */
gltmcr0 = 0x03; /* Time Measurement Control Register 10 */
/* 00000011B */
/7~ 11+ Time measurement trigger select bit */
/7 11T 11 : Both edges */
/* | +H+------—----- Digital filter function select bit */
/% 1111 00 : No digital filter */
/* | +-----------—- Gate function select bit */
/7* 111 0 : Gate function is not used */
/* | |+--—------——-—- Gate function clear select bit */
/* |1 0 : Not cleared */
/* |+ Gate function clear bit */
/* | 0 : The gate is cleared by */
/* | setting the GSC bit to "1" */
/* | Set all bits 7 to 4 in the G1TMCRO to */
/* | G1TMCR5 registers to "0". */
/* e Prescaler function select bit */
/* 0 : Not used */
/* Set all bits 7 to 4 in the G1TMCRO to */
/* G1TMCR5 registers to "0". */
glfs = 0x01; /* Function Select Register 1 */
/* 00000001B */
/* Fommmm - Channel O Time Measurement / */
/* Waveform Generating Function Select Bit */
/* 1 : Selects the time measurement function */
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glfe = 0x01; /* Function Enable Register 1 */
/* 00000001B */
/* e Channel 0 Function Enable Bit
/* 1 : Enables functions for channel 0 */
ii03ir = 0x00; /* Interrupt Request Register */
/* 000000008 */
iio3ie = 0x01; /* Interrupt Enable Register */
/* 00000001B */
/* Fomm oo Interrupt request select bit */
/* 1 : Interrupt request is used for interrupt */
iio3ie = 0x05; /* Interrupt Enable Register */
/* 00000101B */
/* | +--———----- Interrupt request select bit */
/* | 1 : Interrupt request is used for interrupt */
/* Fommmm e Intelligent 1/0 Time Measurement 3 Interrupt Enabled */
/* 1 : Enables an interrupt by bit 2 in I100IR register */
psl = 0x00; /* Function Select Register Al */
/* 000000008 */
7 1+---------- Port P70 output function select bit */
/7 11T 0 : 1/0 port */
/7 1 +----------- Port P71 output function select bit */
/7 111 0 : 1/0 port */
/> 11 +----------- Port P72 output function select bit */
/7 1111 0 : 1/0 port */
/> |\ +------—-----—- Port P73 output function select bit */
/7 1111 0 : 1/0 port */
/* |+ Port P74 output function select bit */
/7% |11 0 : 1/0 port */
/* ||+ Port P75 output function select bit */
/* |1 0 : 1/0 port */
/* |t Port P76 output function select bit */
/* | 0 : 1/0 port */
[* Ao Port P77 output function select bit */
/* 0 : 1/0 port */
pd7 = 0x00; /* Port P7 Direction Register */
/* 000000008 */
/7 1 +---------- Port P70 direction bit */
/7 1T 0 : Input mode (Functions as input port) */
7% 1 H+--=====--- Port P71 direction bit */
/7 11T 0 : Input mode (Functions as input port) */
7 1 +---=-==--- Port P72 direction bit */
/7> |1 0 : Input mode (Functions as input port) */
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7 1N +------------- Port P73 direction bit

/7* 1111 0 : Input mode (Functions as
|+ Port P74 direction bit

/7* |11 0 : Input mode (Functions as
/> | |+---—--- Port P75 direction bit

/* |1 0 : Input mode (Functions as
/* |- Port P76 direction bit

/* | 0 : Input mode (Functions as
/* A Port P77 direction bit

/* 0 : Input mode (Functions as
tabsr = 0x00; /* Count Start Flag */

/* 000000008 */
r* | +-=mmm -
r* |

r* oo
/*

taOmr = 0x00;
/* 000000008 */

L
710

7% N =mmmmmmmeee
L 1 R
7~ 1

i

7 ||+
/* A

ta0 = Ox7CFF;

talmr = 0x01;
/* 00000001B */

7 ===
i

7 ==
L 1 ]
7~ 111

i

7 |+
7 1

7% | [#-mmmmm -
/* |t
-

/* e

tal = 0x008B;

Timer A0 count start flag
0 : Stops counting
Timer Al count start flag
0 : Stops counting

/* Timer AO Mode Register */

Operating mode select bit
0 0 : Timer mode

Set to "0"

Gate function select bit

0 X : Gate function disabled

*/
*/
*/
*/

*/
input port) */
*/
input port) */
*/
input port) */
*/
input port) */
*/
input port) */

(TATIN pin is a programmable 1/0 pin) */

Set to "0" in timer mode
00: f1

/* Timer AO Register (7D00-1) */

/* Timer Al Mode Register */

Operating mode select bit

0 1 : Event counter mode

Set to "0"
Count polarity select bit

0 : Counts falling edges of

an external signal
Increment/Decrement switching source select bit
0 : UDF registser setting

Set to "0" in event counter mode
Count operation type select bit

0 : Reloading
Set to "0"

/* Timer Al Register (8C-1)*/

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
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trgsr = 0x02; /* Trigger Select Register */
/* 00000010B */
7~ 11+ Timer Al event/trigger select bit */
7 11T 1 0 : Selects the TAO overflows */
/* | +H+------—---- Timer A2 event/trigger select bit */
/> 11 0 0 : Selects an input to the TA2IN pin */
/* ||+t Timer A3 event/trigger select bit */
VA | 0 0 : Selects an input to the TA3IN pin */
YA e Timer A4 event/trigger select bit */
/* 0 0 : Selects an input to the TA4IN pin */
ta0ic = 0x00; /* Interrupt Control Register */
/* 000000008 */
/* R Interrupt priority level select bit */
/* | 0 00 : Level 0 (interrupt disabled) */
/* Fom e Interrupt request bit */
/* 0 : No interrupt requested */
talic = 0x00; /* Interrupt Control Register */
/* 00000000B */
/* |+++--—mm - Interrupt priority level select bit */
/* | 0 00 : Level 0 (interrupt disabled) */
/* P Interrupt request bit */
/* 0 : No interrupt requested */
/* RAM Initial */
rcv_mode = IDLE;
pulse_cnt = 0;
rcv_data cnt = 0;
rcv_bit cnt = 0;
rev_cnt = 0;
code low cnt = 0;
asm("FSET 1'); /* 1" flag */
bts glbcrl = 1; /* Base timer start of counting */
while(1){
/* Data reception waiting */
if(tml0r == 1){
/* When there is an external data reception */
iio3ic = 0x00; /* Interrupt request bit clear */
i103ir = 0x00; /* Interrupt Request Register clear */
rcv_data(); /* rcv_data function */
}
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if(ir_talic == 1){
/* When time passes by one frame */

tabsr = 0x00; /* timer A0, Al stop */
ir_talic = 0; /* Interrupt request flag clear */
time_over(); /* time_over function */

/* o FU N C COMM E NT' B R R o L R R e o R e R S R A Rk S A S o S R A e R R e AR R R R R R R e o

* 1D 1.1

A e e o
* Include : "sfr32c85.h"

A e o
* Declaration void rcv_data(void)

A e o
* Function : Receive data setting

* : when receive data interrupt is detected

R e e e e e e e
* Arguments Nothing

K e e e e e e e e
* Returns Nothing

K e e e e e e e e e
* Input > unsigned char rcv_mode . Receiving mode

* Quntput : unsigned char pulse_cnt : Pulse storage position

* > unsigned char rcv_bit cnt : Number of reception bits

* : unsigned char rev_cnt : Buffer position for

* : reversing data confirmation

* : unsigned char code_low _cnt : Reception code "L" counter

*

* Call functions : set pulse value()

* - check_code()

A e e P i
* Note

A e e P i
* History 1 2005.07.30 Ver 1.00

Fabi =010 000]1 1] =\ N =V Riaiaiaioiaiaiaiaialaisaiaiaissiaiaiaissiaiaialsiaiaissiaiaissisiaiaissiaiaiaisiaiaisisiaiaissisiaiaiaiiaiel
void rcv_data(void)

{

if( (rcv_mode == IDLE) || (rcv_mode == FRAMESPACE) || (rcv_mode == RE_FRAMESPACE)){
/* When Leader code "H" detects */

tabsr = 0x00; /* timer A0, Al stop */
ta0 = Ox7CFF; /* 1ms  (7D00-1)h */
tal = 0x008B; /* 140ms (Underflow timing) */
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tabsr = 0x03; /* timer AO, Al start */

}

if(rcv_mode == LEADER_CODE_H){
/* When Leader code "H" (Data of the first time) */
rcv_bit cnt = 0; /* Number of reception bits clear */
rev_cnt = 0; /* Buffer position for reversing data confirmation clear */
code_low cnt = 0;  /* Reception code "L" counter clear */
rcv_data cnt = 0;  /* Number of receive data completion clear */

}

set_pulse value(); /* set_pulse value function */
check_code(); /* check _code function */
pulse_cnt++; /* Pulse storage position add */

/*' e FU NC COMM ENT' B R R R S o L R R e L R R e A R R A S o S S A e R R e AR R R R R R R e

* 1D 1 1.2

*

* Include Nothing
*

A e
* Function Processing after it passes of one frame
*
K L e e e e e e e e
* Arguments Nothing
R e e e e e e e
* Returns Nothing
R L e e e e e e e
* Input > unsigned char rcv_mode > Receiving mode
* Quntput : unsigned char rcv_data cnt : Number of receive data completion
* > unsigned short pulse[] : Pulse storage buffer
* : unsigned char pulse cnt : Pulse storage position
* > unsigned char rcv_mode > Receiving mode
R e e e e e e e e
* Call functions : Nothing
A e e i
* Note
A e e i
* History : 2005.07.30 Ver 1.00
*FEUNC COMMENT END!''dsskaksbedkbdkok kbbb koo bbb bbbk bbbk koo
void time_over(void)
{
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if( (rcv_mode == FRAMESPACE) || (rcv_mode == RE_FRAMESPACE) ){
/* When the frame space passes the fixed time */

rcv_data_cnt++; /* Number of receive data completion add */
}
pulse[pulse_cnt] = 0; /* Stopper setting */
pulse_cnt++; /* Pulse storage position add */
rcv_mode = IDLE; /* mode clear */

/* o FU N C COMM E NT' B R R L L R R A e L R e R e A ek R S o S S A e R R e AR S R R R R R

* 1D 1.3

A e e e
* Include : "sfr32c85.h"

A o o
* Declaration void set_pulse value(void)

A e e o
* Function The pulse value is set

*

R e e e e
* Arguments Nothing

R e e e e e e
* Returns Nothing

K L e e e e e e e e e
* Input > unsigned char pulse_cnt : Pulse storage position

* Quntput : unsigned short pulse[] : Pulse storage buffer

* > unsigned char pulse_cnt : Pulse storage position

*

*

* History : 2005.07.30 Ver 1.00
*UUEUNC COMMENT END!*sdksksdekaksekktbdokstdoodot bk dobdok bbbkt toiokooookokoonk
void set_pulse_value(void)

{

unsigned short now_tr; /* Present capture value */

static unsigned short old tr = 0; /* The previous capture value of one */
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now_tr = (unsigned short)gltm0; /* capture value storage */
if(pulse_cnt >= PULSE_MAX){

/* When the storage position is larger than the MAX value */

pulse cnt = 0; /* storage position clear */
}
pulse[pulse_cnt] = now_tr - old_tr; /* pulse value storage */
old_tr = now_tr; /* The present capture value is set for */

/* the previous capture value of one */

/*' e FU NC COMM ENT' B R R R L R R e i R R S A Rk S R A S o S S A S R R e R R R R R R R

*

*

*

*

*

: unsigned char rcv_bit cnt : Number of reception bits

> unsigned short pulse[] . Pulse storage buffer

: unsigned char pulse cnt : Pulse storage position

> unsigned char rcv_data_cnt : Number of receive data completion

ID 1.4
Include Nothing
Declaration void check_code(void)
Function Data code check function according to mode
Arguments Nothing
Returns > Nothing
Input > unsigned char rcv_mode > Receiving mode
: unsigned short pulse[] : Pulse storage buffer
> unsigned char pulse cnt : Pulse storage position
: unsigned char rcv_bit cnt : Number of reception bits
Ountput > unsigned char rcv_mode > Receiving mode

History 1 2005.07.30 Ver 1.00

*UUEUNC COMMENT END! skttt skt abobdok kbbb ootttk okoookokoeonk
void check_code(void)

{
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unsigned char rtn; /* Return value */
unsigned char rtn 0; /* Return value for data code */
unsigned char rtn_1; /* Return value for data code */

switch(rcv_mode){

case IDLE: /* When mode is IDLE */
rcv_mode = LEADER_CODE_H; /* Mode transition */
break;

case LEADER_CODE_H: /* When mode is LEADER_CODE_H */

rtn = cmp_pulse(pulse[pulse_cnt],
cmp_tbI[LEADER_CODE_H_POS][0] + cmp_tbI[LEADER_CODE_H POS][1],
cmp_tbI[LEADER_CODE_H POS][0] - cmp_tbI[LEADER_CODE_H_POS][1]);
if(rtn == 0K){
/* When the range of LEADER CODE_H */
rcv_mode = LEADER_CODE_L; /* Mode transition */

break;
}
rcv_mode = IDLE; /* When the receive data error, mode clear */
break;
case LEADER_CODE_L: /* When mode is LEADER_CODE_L */

rtn = cmp_pulse(pulse[pulse_cnt],
cmp_tbI[LEADER_CODE L POS][0] + cmp_tbI[LEADER_CODE_L POS][1],
cmp_tbI[LEADER_CODE_L_POS][0] - cmp_tbI[LEADER_CODE_L_POS][1]);
if(rtn == 0K){
/* When the range of LEADER CODE_L */

rcv_bit _cnt = 0; /* Number of reception bits clear */
rcv_mode = CUSTM_CODE H; /* Mode transition */
break;
}
rcv_mode = IDLE; /* When the receive data error, mode clear */
break;
case CUSTM_CODE_H: /* When mode is CUSTM_CODE_H */

rtn = cmp_pulse(pulse[pulse_cnt],
cmp_tbI[CUSTM_H_POS][0] + cmp_tbI[CUSTM H POS][1].
cmp_tbI[CUSTM_H_POS][0] - cmp_tbI[CUSTM_H_POS][1D);:
if(rtn == 0K){
/* When the range of CUSTM_CODE_H */

rcv_bit_cnt++; /* Number of reception bits add */
rcv_mode = CUSTM_CODE_L; /* Mode transition */
break;
}
rcv_mode = IDLE; /* When the receive data error, mode clear */
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break;

case CUSTM_CODE_L: /* When mode is CUSTM_CODE_L */
rtn = cmp_pulse(pulse[pulse_cnt],
cmp_tbI[CUSTM_O_ L _POS][0] + cmp_tbI[CUSTM_O L POS][1].
cmp_tbI[CUSTM_O_L_POS][0] - cmp_tbI[CUSTM_0_L_POS][1]);
if(rtn 1= 0K){
/* When data is not 0 */
rtn = cmp_pulse(pulse[pulse_cnt],
cmp_tbI[CUSTM_1 L POS][O0] + cmp_tbI[CUSTM 1 L POS][1],
cmp_tbI[CUSTM_1_L_POS][0] - cmp_tbI[CUSTM_1 L _POS][1D);

if(rtn == 0K){
/* When the range of CUSTM_CODE L( "0" data or "1" data ) */
if(rcv_bit cnt <= CUSTM_MAX BIT CNT){
/* When The number of reception bits is within 16 times */
if(rcv_bit _cnt == CUSTM_MAX BIT _CNT){
/* When The number of reception bits is 16 times */
rcv_mode = DATA_CODE_H; /* Mode transition */
break;
}
rcv_mode = CUSTM_CODE H; /* Mode transition */
break;

}

rcv_mode = IDLE; /* When the receive data error, mode clear */
break;

case DATA_CODE_H: /* When mode is DATA_CODE_H */
rtn = cmp_pulse(pulse[pulse_cnt],
cmp_tbl[DATA H POS][0] + cmp_tbl[DATA H POS][1],
cmp_tbl[DATA_H POS][0] - cmp_tbI[DATA_H POS][1D);
if(rtn == 0K){
/* When the range of DATA CODE H */

rcv_bit_cnt++; /* Number of reception bits add */
rcv_mode = DATA CODE L; /* Mode transition */
break;
}
rcv_mode = IDLE; /* When the receive data error, mode clear */
break;
case DATA CODE_L: /* When mode is DATA CODE_L */
rtn 0 = NG; /* Initialization */
rtn_1 = NG; /* Initialization */
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rtn 0 = cmp_pulse(pulse[pulse_cnt],
cmp_tbI[DATA 0 L POS][0] + cmp_tbl[DATA 0 L POS][1],
cmp_tbI[DATA_0_L_POS][0] - cmp_tbl[DATA O0_L_POS][1D;
if(rtn_0 = OK){
/* When data is not 0 */
rtn_1 = cmp_pulse(pulse[pulse_cnt],
cmp_tbI[DATA 1 L POS][0] + cmp_tbl[DATA 1 L POS][1].
cmp_tbI[DATA 1 L POS][0] - cmp_tbI[DATA 1 L POS][1D);

if( (rtn_0 == 0K) || (rtn_1 == 0K) ){
/* When the range of DATA CODE_L( "0" data or "1" data ) */
if(rcv_bit_cnt <= RCV_COMP_BIT_CNT){

/* When The number of reception bits is within 32 times */
rtn = judge_reversing_code(rtn_ 0, rtn_1); /* judge reversing_code function */
if(rtn == 0K){

/* When reversing data judgment OK */

if(rcv_bit_cnt == RCV_COMP_BIT_CNT){

rcv_mode = STOP_BIT; /* Mode transition */
break;
}
rcv_mode = DATA CODE_H; /* Mode transition */
break;
}
}
}
rcv_mode = IDLE; /* When the receive data error, mode clear */
break;
case STOP BIT: /* When mode is STOP BIT */

rtn = cmp_pulse(pulse[pulse_cnt],
cmp_tbI[STOP_BIT _POS][0] + cmp_tbI[STOP BIT POS][1].
cmp_tbI[STOP_BIT_POS][0] - cmp_tbI[STOP_BIT_POS][1D);
if(rtn == 0K){
/* When the range of STOP_BIT */

rcv_bit_cnt++; /* Number of reception bits add */
rcv_mode = FRAMESPACE; /* Mode transition */
break;
}
rcv_mode = IDLE; /* When the receive data error, mode clear */
break;
case FRAMESPACE: /* When mode is FRAMESPACE */

rtn = cmp_pulse(pulse[pulse_cnt],
cmp_tb I [FRAMESPACE_POS][0] + cmp_tbI[FRAMESPACE POS][1],
cmp_tb I [FRAMESPACE_POS][0] - cmp_tbI[FRAMESPACE_POS][1]);

RJJ05B0859-0101/Rev.1.01 2006.12 Page 36 of 46



RENESANS M32C185

if(rtn == 0K){
/* When the range of FRAMESPACE */
/* Reception completion(The first data) */

rcv_data_cnt++; /* Number of reception completion add */
pulse[pulse_cnt] = 0; /* Stopper setting */
pulse_cnt++; /* Pulse storage position add */
rcv_mode = RE_LEADER_CODE_H; /* Mode transition */
break;
}
rcv_mode = LEADER_CODE_H; /* When the receive data error, mode clear */
break;

case RE_LEADER_CODE_H: /* When mode is RE_LEADER_CODE_H */
rtn = cmp_pulse(pulse[pulse_cnt],
cmp_tbl[RE_LEADER CODE_H POS][0] + cmp_tbI[RE_LEADER CODE H POS][1].
cmp_tbI[RE_LEADER_CODE_H_POS][0] - cmp_tbI[RE_LEADER_CODE_H POS][1D);
if(rtn == 0K){
/* When the range of RE_LEADER_CODE_H */

rcv_mode = RE_LEADER CODE L; /* Mode transition */

break;
}
rcv_mode = IDLE; /* When the receive data error, mode clear */
break;

case RE_LEADER CODE_L: /* When mode is RE_LEADER_CODE_L */
rtn = cmp_pulse(pulse[pulse_cnt],
cmp_tbl[RE_LEADER CODE_L POS][0] + cmp_tbI[RE_LEADER CODE L POS][1].
cmp_tbI[RE_LEADER_CODE_L_POS][0] - cmp_tbI[RE_LEADER_CODE_L_POS][1D);
if(rtn == 0K){
/* When the range of RE_LEADER_CODE_L */

rcv_mode = RE_STOP_BIT; /* Mode transition */
break;
}
rcv_mode = IDLE; /* When the receive data error, mode clear */
break;
case RE_STOP BIT: /* When mode is RE_STOP BIT */

rtn = cmp_pulse(pulse[pulse_cnt],
cmp_tbI[RE_STOP BIT_POS][0] + cmp_tbl[RE_STOP BIT POS][1].
cmp_tbI[RE_STOP_BIT_POS][0] - cmp_tbI[RE_STOP_BIT_POS][1]);

if(rtn == 0K){

/* When the range of RE_STOP_BIT */

rcv_mode = RE_FRAMESPACE; /* Mode transition */

break;
}
rcv_mode = IDLE; /* When the receive data error, mode clear */
break;
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case RE_FRAMESPACE: /* When mode is RE_FRAMESPACE */
rtn = cmp_pulse(pulse[pulse_cnt],
cmp_tbl[RE_FRAMESPACE_POS][0] + cmp_tbI[RE_FRAMESPACE_POS][1],
cmp_tb I [RE_FRAMESPACE_POS][0] - cmp_tbl[RE_FRAMESPACE_POS][1]);
if(rtn == 0K){
/* When the range of RE_FRAMESPACE */
/* Reception completion(Data since the second times)*/

rcv_data cnt++; /* Number of reception completion add */
pulse[pulse_cnt] = 0; /* Stopper setting */
pulse_cnt++; /* Pulse storage position add */
rcv_mode = RE_LEADER_CODE_H; /* Mode transition */
break;
}
rcv_mode = LEADER_CODE_H; /* When the receive data error, mode clear */
break;
default:
rcv_mode = IDLE; /* When the receive data error, mode clear */
break;

J T EUNG. COMMEN T 3ot A R R KRR A AR A R
1D : 1.5

*

* Include > Nothing

A e e
* Declaration > unsigned char cmp_pulse(

* : unsigned short,

* : unsigned short,

* : unsigned short )

A e o
* Function Receive data range judgment

*

A e e
* Arguments : d_pulse : Pulse value

* : hi : Pulse maximum range value

* : low > Pulse minimum range value

A e e i
* Returns 0:0K

* 1:NG

A e e o
* Input : unsigned short d_pulse : Pulse storage buffer
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* Quntput : Nothing

* Call functions : Nothing

*

* History : 2005.07.30 Ver 1.00

AL FUNC COMMENT EN D' " '**************************************************************/

unsigned char cmp_pulse(unsigned short d_pulse,unsigned short hi,unsigned short low)

{

if( (d_pulse > low) && (d_pulse < hi) ) {
/* When the pulse value is an error range or less */
return OK;

}

return NG;

J T EUNG. COMMEN T 3otk A R K R AR A AR AR

* 1D : 1.6

R e e e e e
* Include > Nothing

K e e e e e e e
* Declaration > unsigned char judge_ reversing_code(

* : unsigned char,

* : unsigned char )

K L e e e e e e e e e
* Function Reversing data code judgment

*

A e o
* Arguments : rtn0 : judgment of data code "L" (Odata)return value

* : 0 - OK

* : 1:NG

* > rtnl : judgment of data code "L" (ldata)return value

* : 0 - OK

* 1 : NG

R e e e e e e e e
* Returns 0:0K

* 1:NG

A e o
* Input : unsigned char code low_cnt : Reception code "L" counter

* > unsigned char rev_cnt : Buffer position for

* : reversing data confirmation

* Ountput > unsigned char code_low_cnt : Reception code "L" counter

* : unsigned char rev_cnt : Buffer position for
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* : reversing data confirmation

* Call functions : set _reversing code()

* > cmp_reversing_code()

A e e
* Note

A e e i
* History : 2005.07.30 Ver 1.00

*UUEUNC COMMENT END' skt sboodob ook bbbk bbbk ootttk obookokoonk
unsigned char judge reversing_code(unsigned char rtnO, unsigned char rtnl)

{

unsigned char rtn; /* Return value */

code_low_cnt++; /* Reception code "L" counter add */

if(code_low _cnt <= DATA MAX_8 BIT CNT){
/* When it is not reversing data */
set_reversing_code(rtn0, rtnl); /* set_reversing _code function */

}
else if (code_low _cnt <= DATA MAX_LOW BIT CNT){

/* When the reversing data code */
if(code_low_cnt == DATA MAX_8 BIT CNT+1){
/* When the reversing data of the first data */
rev_cnt = 0; /* Buffer position for reversing data confirmation clear */

rtn = cmp_reversing_code(rtn0, rtnl); /* cmp_reversing_code function */
if(rtn 1= 0K){

/* When reversing data is NG */

return NG;

}

else{
return NG;

if(rev_cnt > REV_PULSE _MAX){
rev_cnt = 0; /* Buffer position for reversing data confirmation clear */

}

return OK;
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/* o FU N C COMM E NT' B R R S o L R R e L R S A Rk R A S o S R A S R R R R S R R R R R e e e

* 1D ;1.7

A e e
* Include : Nothing

*

* Declaration : void set_reversing_code(

* : unsigned char,

* : unsigned char )

A e
* Function Reversing data code buffer setting

*

A e e i
* Arguments > rtn0 : judgment of data code "L" (Odata)return value

* : 0:0K

* : 1:NG

* : rtnl : judgment of data code "L" (ldata)return value

* : 0 : OK

* 1: NG

A e o
* Returns Nothing

A e e o
* Input : Nothing

* Ountput : unsigned char rev_pulse[] : Buffer for reversing data confirmation
* : unsigned char rev_cnt : Buffer position for

* : reversing data confirmation

*

*

* History : 2005.07.30 Ver 1.00
*UEUNC COMMENT END'sskkrstsdkkkstidokkdkkbbbikddkdbbddokkdddktododokkkkkdododds f
void set_reversing_code(unsigned char rtn0, unsigned char rtnl)

{
if(rtn0 == 0K){
/* When data is 0 */
rev_pulse[rev_cnt] = OxF1; /* Reversing code(0OxF1l) storage */
}
else if(rtnl == 0K){
/* When data is 1 */
rev_pulse[rev_cnt] = OxFO; /* Reversing code(OxF0) storage */
}
rev_cnt++; /* Buffer position for reversing data confirmation add */
}
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/* o FU N C COMM E NT' B R L S L R R e i e R e i Rk R A S o S R A S R R o R AR R R R R R R

*

*

*

*

*

*

ID

1.8

Declaration : unsigned char cmp_reversing_code(

unsigned char,
unsigned char )
Function Reversing data code buffer setting
Arguments > rtn0 : judgment of data code "L" (Odata)return value
0:0K
1:NG
: rtnl : judgment of data code "L" (ldata)return value
0 : OK
1: NG
Returns 0:0K
1:NG
Input : unsigned char rev_pulse[] : Buffer for reversing data confirmation
: unsigned char rev_cnt : Buffer position for
reversing data confirmation
Ountput : unsigned char rev_cnt : Buffer position for
reversing data confirmation
Call functions : Nothing
Note
History : 2005.07.30 Ver 1.00

*UUEUNC COMMENT  END! skttt okttt otttk stttk
unsigned char cmp_reversing_code(unsigned char rtn0O, unsigned char rtnl)

{
/* When data is reversing data */
if( rtn0 == 0K ){
/* When data is 0 */
if(rev_pulse[rev_cnt] == 0xF0){
/* When data reverses */
rev_cnt++;
return OK;
}
}
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else if(rtnl == 0K){
/* When data is 1 */
if(rev_pulse[rev_cnt] == OxF1 ){
/* When data reverses */

rev_cnt++;
return OK;
}
}
return NG;
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10.
M32C/85 Rev.1.0
/
11.
M16C
http://japan.renesas.com/m16¢c
M16C MCU
E-mail: csc@renesas.com
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