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interruption, loss of business information, and other pecuniary damage) arising out of the use or disability to
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® The information contained herein is presented only as a guide for the applications of our products. No
responsibility is assumed by TOSHIBA for any infringements of patents or other rights of the third parties
which may result from its use. No license is granted by implication or otherwise under any patents or other
rights of TOSHIBA or the third parties.

® The products described in this document are subject to foreign exchange and foreign trade control laws.
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1. General description
This sample program is created targeting at the TMP89FS60FG.
It can execute main MCU-embedded functions one by one. You can get some parts out of the
sample program; use it to call the function you would like to perform.

2. Use Function

Function Channel Use presence, use
SLOW/STOP Use
Watch dog timer Use
Voltage Detection Circuit Use
Time Base Timer Make internal timing
8 bit timer TCOO 8 bit PWM output
TCO1 8 bit PPG output
TCO02 Unused
TCO3 Unused
16 bit timer TCAO 16 bit PPG output
TCAl Unused
Timer for clock 0.5s signal output
UART UARTO Unused
UART1 Unused
UART?2 UART data output
SIO SIO0 Unused
SIO1 SIO data output
Serial bus SBI I2C data output
10 bit A/D converter AIN8 A/D data entry
AINO-AIN7 Unused
AIN9-AIN15 | Unused
External interrupt INTO Slow mode trigger
INTS Stop mode trigger
INT1/2/3/4 Unused
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3. Terminal Use

No | Name Use
1|VSS GND
2 | POO(XIN) High frequency oscillator connection
3 | PO1(XOUT) High frequency oscillator connection
4 | MODE Test pin for out-going test(Fix to low level)
5|VvDD +5V
6 | PO2(XTIN) Low frequency oscillator connection
7 | PO3(XTOUT) Low frequency oscillator connection
8 | PIO("RESET) Reset signal input pin
9 | P11(NINT5/ASTOP) External interrupt 5

10 | P12("INTO) External interrupt O

11 | P13(INT2) Unused

12 | P20(TXD0/SO0/OCDCK) Unused

13 | P21(RXDO0/SIO/OCKIO) Unused

14 | P22(SCLKO) Unused

15 | P23(SDA0/SO0) I2C bus data output

16 | P24(SCLO/SI0) I2C bus clock output

17 | P25(SCLKO) Unused

18 | P26 Unused

19 | P27 Unused

20 | AVSS GND

21 | AVvDD +5V

22 | VAREF +5V

23 | PAO(AINO/KWIO) Unused

24 | PA1(AIN1/KWI1) Unused

25 | P42(AIN2/KWI2) Unused

26 | PA3(AIN3/KWI3) Unused

27 | P44(AIN4/KWI4) Unused

28 | PA5(AINS/KWI5) Unused

29 | PA6(AIN6/KWI6) Unused

30 | PA7(AIN7/KWIT) Unused

31 | P50(AINS8) Analog input

32 | P51(AIN9) Unused

33 | P52(AIN10) Unused

34 | P53(AIN11) Unused

35 | P54(AIN12) Unused

36 | P55(AIN13) Unused
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No | Name Use

37 | P56(AIN14) Unused

38 | P57(AIN15) Unused

39 | P70(TCO0/"PPGO0O/A"PWMO0O) 8 bit PWM output

40 | P71(TCO01/"PPGO01/"PWMO01) 8 bit PPG output

41 | P72(TCAO/PPGAOQ) 16bit PPG output

42 | P73(TCA1/"PPGA1) Unused

43 | P74("DVO) Unused

44 | P75(INT2) Unused

45 | P76(INT3) Unused

46 | P77(INT4) Unused

47 | P8O(TCO2/"PPG02/"PWMO02) Unused

48 | P81(TCO3/"PPGO3/"PWMO03) Unused

49 | P82 Unused

50 | P83 Unused

51 | P84 0.5s signal output

52 | P9O(TXD1/S01) SIO data output

53 | P91(RXD1/SI1) Unused

54 | P92(SCLK1) SIO clock output

55 | P93(TXD2) UART data output

56 | P94(RXD2) Unused

57 | PBO A/D conversion data output
58 | PB1 A/D conversion data output
59 | PB2 A/D conversion data output
60 | PB3 A/D conversion data output
61 | PB4 A/D conversion data output
62 | PB5 A/D conversion data output
63 | PB6 A/D conversion data output
64 | PB7 A/D conversion data output
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4. Function

4-1. Operation mode selection
The high frequency clock and the low frequency clock are made the oscillation state by a
NORMAL mode. The operation mode (NORMAL/SLOW/STOP) is changed by external
interrupt input in the NORMAL mode. These interrupts are detected in the NORMAL mode.
When external interrupt O input, it changes to the SLOW mode. When external interrupt 5 input,
it changes to the STOP mode. Its state is maintained until it takes Reset for a shifted operation
mode.

e et P
External

interrupt 0

X NORMAL N D

\
AR mode
\
AR External
\

. interrupt 5

Each operation with these modes makes as follows.

Function NORMAL mode SLOW mode STOP mode
Watch dog timer Operation Operation Stop
8 bit PWM output Operation Stop Stop
8 bit PPG output Operation Stop Stop
16 bit PPG output Operation Stop Stop
0.5s signal output Operation Operation Stop
UART data output Operation Stop Stop
SIO output Operation Stop Stop
I2C data output Operation Stop Stop
A/D data entry/output Operation Stop Stop

4-2. Watch dog timer

As for the watch dog timer way in NORMAL mode and in SLOW mode it operates (It's
established so that a reset may occur by running out of control detection.). With NORMAL
mode it to WDTT1/0=11, with SLOW mode sets to WDTT1/0=00, clears the timer within those
detection times.

4-3. Voltage Detection Circuit
The voltage detection circuit detects any decrease in the supply voltage and generates voltage
detection reset signals.
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4-4. 8 bit PWM output
It's a signal of 508us (set value =0OxFE) from "H" width 4us (set value =0x02) in cycle 512us, It
changes it every 5ms and outputs from PWMOO terminal.

A
A4

512us

d_l _L N\~ | 5ms
T 3

254 L

252

1) 1

4-5. 8 bit PPG output
Changing the waveform which changes duty and frequency to every 1s concerning 1
waveform, it outputs from the PPGO1 terminal. This is repeated. When the line commutation
type buzzer is connected, it becomes buzzer sound.

Step Frequency | Duty Output Time

1 2441Hz 25% 1s ~ _
2 1221Hz 25% 1s

3 610Hz 25% 1s -

4 2441Hz | 50% 1s ~ -
5 1221Hz 50% 1s

6 610Hz 50% 1s J

7 2441Hz 75% 1s M o
8 1221Hz 75% 1s

9 610Hz 75% 1s J
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4-6. 16 bit PPG output
Remote control signal (for infrared ray remote control transmission IC: TC9243AFG) the
waveform is output. The identical waveform is output every 200ms. The output data is 0x85,
0x85, 0x37, OxCS8, (it outputs from the lower bit).

Leader Pulse System Code 0 System Code 0 Data Code £ Data Code |
B 10100001 1.0+ 00001 1 1 101 1000001001 1
a5ms [ 0 [
4. 5ms
0. 56ms 0. 56ms
1. 12ms
2. 25ms

4-7. UART output
From UART2 the optional character string (the ASCII cord/code) it outputs with 8 bit UART
mode.

ltem Value

Baud rate 9600bps

Parity It is not

Stop bit 1 bits

Output “TOSHIBA.”

character string

(A)

Character string | When (A) 1 times is output, opening the interval of 100ms, it repeats 10
interval times.

4-8. Clock synchronous SIO output
The clock synchronous SIO signal is output from SIO1. It outputs 2 bytes by the 20ms cycle.
The data makes the value which the increment is 1 at a time is done from 0x0000 to OxFFFF.

4-9. 12C output
It's the 10ms cycle and outputs 1 byte by [2C. The clock frequency is set n=5. An
acknowledging clock doesn't output because ACK can't be received. The output data is OxXA3.
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4-10. 10 bit A/D input
From AINS8 the data is taken in every 2ms 10 times, the upper 8 bits are output to the PB port.

4-11. Timer for clock
The signal reversed by the 0.5s cycle is output 10 times from P84 terminal. It operates in
NORMAL mode and SLOW mode.

4-12. Function sequence
The function mentioned above is carried out sequentially, and it is repeated.

s D

<
)l

8bit PWM output

8bit PPG output

16bit PPG output

I
UART output

SIO output

I2C output

10bit A/D input

|
Timer for Clock
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5. Software

5-1.

main program : [main.c]

1 void main(void)
2 | {
3 WDCTR = 0x27;
4 gMode = 0;
5 test = 0x00;
6 fSlowNormalChangeCheck = FALSE;
7
8
9
10 fStopModeCheck = FALSE;
11
12 fSlowModeCheck = FALSE;
13
14
15 for (;})
16 {
17
18 WDCDR = 0x4E;
19
20 {
21 fSlowModeCheck = TRUE ;
22 gMode = 7;
23 _asm(” CLR (WDCTR).5");
24 _asm(” SET (_(SYSCR2).4 “);
25 _asm(” NOP ”);
26 _asm(” NOP ”);
27 _asm(” NOP ”);
28 _asm(” CLR (SYSCR2).6 “);
29 WDCTR = 0x01;
30 WDCDR = 0xB1;
31 _asm(” SET (WDCTR).5");
32 ]
33 if (fStopModeCheck == TRUE)
34 {
35 _asm(” SET (_(SYSCR1).7 "),
36 ]
37
38 switch (gMode)
39 {
40 case 0:
41 sample_tc00_pwm();
42 gMode++;
43 break;
44
45 case 1:
46 sample_tc01_ppg();
47 gMode++;
48 break;
49
50 case 2:
51 sample_ta0_ppg();
52 gMode++;
53 break;
54
55 case 3:
56 sample_uart();
57 gMode++;
58 break;
59
60 case 4:
61 sample_sio();
62 gMode++;
63 break;

/* Start WDT */

/* The Flag for Slow and Normal Mode change.
FALSE —> TRUE represent Normal changes to Slow
TURE —> FALSE represent Slow changes to Normal */
/* The Flag for Normal/Stop Mode change */

/* The Flag for current Mode,
FALSE —> Normal; TRUE —> Slow */

/* Clear WDT counter */

if ((fSlowNormalChangeCheck == TRUE) && (fSlowModeCheck == FALSE))

/* Stop WDT counter */

/* Change to Slow Mode */

/% Select 2”11 /fs,reset output */
/* ClLear the 8-bit up counter */
/* Start WDT counter */

/* Change to Stop Mode */

10
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64

65 case 5:

66 sample_sbi();
67 gMode++;

68 break;

69

70 case 6:

A sample_adc();
72 gMode++;

73 break;

74

75 case 7:

76 sample_rtc();
717 if (fSlowModeCheck == FALSE)
78 {

79 gMode ++;
80 }

81 break;

82

83 default:

84 gMode = 0x00;
85 break;

86 }

87 }

88 }

The main program consists of the two processes: the boot process of SLOW/STOP and sort
process of the embedded functions using gMode. Each embedded function shifts to the next
function by incrementing gMode.
If you would like to operate it as stand alone, edit the line 17 as follows to fix the value of
gMode.

gmode=n; Set n to the value from one to seven.

11
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5-2. 8 bit PWM output : [timer8_pwm.c]
5-2-1. Control process

1 void sample_tc00_pwm(void)

2 | {

3 fTCO0Check = FALSE;

4 fTCOO0Cycle = FALSE;

5 gTCO00Cnt = 5;

6

7 TCOO0Iit();

8 TCO00Start();

9 while (fTC00Check == FALSE)
10 {
11 WDCDR = 0x4E; /* Clear WDT counter */
12 }
13 TCO00Stop();
14 }

[ line 7 : TCOO initialize | == 5-2-2
[ line 8 : TCOO start ] == 5-2-3
[line 13 : TCOO stop | =» 5-2-4

5-2-2. Initialize process

1 void TCOOInit(void)

2 |

3 _asm(” SET ((P7FC).0 ”);

4 _asm(” SET (P7CR).0 ”);  /* Set P70 as the 8-bit PWM output port */
5 POFFCRO = 0x10; /* Set TCOO1EN =1 */

6 _DI0;

7 EIRH = EIRH | 0x10; /* Enable INTTCO0 */

8 _EIO;

9 TOOMOD = 0xA2; /* Set 8-bit PWM mode and fcgck/2°4 */
0 TOOPWM = 0x02; /% 4us x 2/(2"4/fcgek) */

1

—_

}

[ line 5 : Enable the TCOO power ]

Low power consumption register 0

POFFCRD T 3} 5 4 3 2 1 0
(Dx0FT4) Bit Symbol - - TCOZ3EN | TODOIEM - - TCAIEN TCADEMN
Read Wit RAW RW RW RAY RAW RW RW RAY
After reset o 0 0 0 o 0 0 0
- - 0| Disable
TCOZIEM | TCOZ, 03 control 1| Enstie
S ~ 0| Disable
TCDJMEN | TCODD, 01 contmol |:$ 1| Enstie
S ns 0| Cizable
TCAIEN | TCAT control 1| Enstie
- - 0| Cizable
TCADEN | TCAD control 1| Enatie

12
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[ line 9 : Set 8bit PWM mode and clock rate ]

Timer counter 00 mode register

TOOMOD 7 8 5 4 3 2 1 1]
(D 0024} Bit Symbol TFFD DBED TCKD EIMD TCMO
Read/Write RW RW RAY RW RAY
After reset 1 1 0] 0 0 i i [
0] Clear
TFFD Tirmer FiFD control :!:> 1] set
=) 0| Disable the double bufer
DSED | Double buffer conra: 1| Enatle the double bufier
MORMAL1/2 or IDLE12 mode
SLOW12 or SLEEP1
SYSCRI=DVOCK> | SYSCRI<DVACK> mode
=1 ="
00 fogoki2™ fa2? o2
oo fogeki210 fai2? fa/23
TCKD | Operation dock selection o1 fogek'2® fogekiz® -
o fogeki2® fogek/2® -
B 100 fegoki2t fogokuz* -
101 fogok2? fogoi2? -
110 fogok2 fogok/2 -
111 fopck fegek o
S Sedect the internal clock as the source clock
Select it | scal a
EIND on Tor Lising Sxiema $ Select an external dock as the source clock. (the falling edge of the
chock 1 .
TCOD pin)
00| 8-bit imerfevent counter modes
01| 8-bét tmen‘event counter modes
TCMO Operation mode selechon .
10| 8-bét pulse wadth modulation output (PYWM) mode
11| 8-bét programmable pulse generate (PPG) mode

[ line 10 : Set the timer value ]

5-2-3. Timer start process

1 void TCO00Start(void)

2 |1

3 _asm(” SET (_TO01CR).0 “);
4 |}

[ line 3 : Start the timer count ]

Timer counter 01 control register

TOOICR T 5} 5 4 3 2 1 [1]

(DxD02C) Bit Symbol - - - - QUTAND TCAS TOHRUN TOORUN
Read/Write R R R R RAW RW RW RW
After reset i} a 0 0 0 0 0 1]

0| Output the tirer 00 cutput from the P and PPGO pins and the timer
01 output from the Fwial and FF&1 pins.
1| Output a pulse that is a bogical ANDed product of the outputs of imers
00 and D1 from the FwmT and FPE1 pins.

OUTAND | Tirmers 00 and 01 output control

0| Use timers 00 and 01 independenty (3-bit mode).

TCAS i DO anz0 contro 1| Cascade timers 00 and 01 { 15-bit mods)

Tirmer 01 control

TOIRUN | Timers 0001 control ? g:“ dlear the counter
| 16-bat miode)
TOORUN 0| Stop and dlear the counter

Tirmer 00 control |:|:> 1| Stan

13
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5-2-4. Timer stop process

1 void TC00Stop(void)
2 | {
3 TOO1CR = 0x00;
4 |1

[ line 3 : Stop the timer ]

5-2-5. Interrupt process

1 void _interrupt Int TC0OO0(void)
2 | {
3 static UINT8_ti=0;
4
5 i++
6 if (i >= gTCO0Cnt)
7 {
8 i=0;
9 if (fTCO0Cycle == FALSE)
10 {
11 TOOPWM = TOOPWM + 2;
12 if (TOOPWM >= 254)
13 {
14 fTCO0Cycle = “fTCO0Cycle;
15 ]
16 ]
17 else
18 {
19 TOOPWM = TOOPWM - 2;
20 if (TOOPWM <= 0)
21 {
22 fTCOO0Cycle = “fTCO0Cycle;
23 fTCO0Check = TRUE;
24 }
25 ]
26 ]
27 }

[ line 11,19 : Set the next timer value ]

14
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5-3. 8 bit PPG output : [timer8_ppg.c]
5-3-1. Control process

void sample_tc01_ppg(void)

{

UINT8_ ti=0;

fTCO1Check = FALSE;
fTCO1Cycle = FALSE;
sRatioMode = 0;
sPPGCnt = 2441;

TCO1Init();
TCO1Start();

while (fTCO1Check == FALSE)

{

WDCDR = 0x4E;
if (fTCO1Cycle == TRUE)

{

fTCO1Cycle = FALSE;
sRatioMode++;
if (sRatioMode >= 9)

{

}

sRatioMode = 0;

i++;

if (i >= sRunTimeCnt)
{

}

fTCO1Check = TRUE;

switch (sRatioMode)

{

case 0:
TO1REG = Ox1A;
TO1PWM = 0x06;
sPPGCnt = 2441,
break;

case 1:
TO1REG = 0x33;
TO1PWM = 0x0D;
sPPGCnt = 1221;
break;

case 2:
TO1REG = 0x66;
TO1PWM = Ox1A;
sPPGCnt = 610;
break;

case 3:
TO1REG = Ox1A;
TO1PWM = 0x0C;
sPPGCnt = 2441;
break;

case 4:
TO1REG = 0x33;
TO1PWM = Ox1A;
sPPGCnt = 1221;
break;

case 5:
TOTREG = 0x66;
TO1PWM = 0x34;
sPPGCnt = 610;

/* Clear WDT counter */

/* 2441HZ,25% duty */

/* 1221HZ,25% duty */

/* 610HZ,25% duty */

/* 2441HZ,50% duty */

/* 1221HZ,50% duty */

/* 610HZ,50% duty */

15
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64 break;

65

66 case 6:

67 TO1REG = Ox1A;

68 TO1PWM = 0x12;

69 sPPGCnt = 2441;

70 break; /* 2441HZ,75% duty */
71

72 case 7:

73 TO1REG = 0x33;

74 TO1PWM = 0x27;

75 sPPGCnt = 1221;

76 break; /% 1221HZ,75% duty */
77

78 case 8:

79 TO1REG = 0x66;

80 TO1PWM = Ox4E;

81 sPPGCnt = 610; /* 610HZ,75% duty */
82 break;

83

84 default:

85 break;

86 ]

87 }

88 ]

89 TCO01Stop();

90 }

[ line 10 : Initialize the timer | mp 5-3-2
[ line 11 : Start the timer | =% 5-3-3

[ line 31,32 :
[ line 37,38 :
[ line 43,44 :
[ line 49,50 :
[ line 55,56 :
[ line 61,62 :
[ line 67,68 :
[ line 73,74 :
[ line 79,80 :

Set the timer value (2441HZ,25% duty) ]
Set the timer value (1221HZ,25% duty) ]
Set the timer value (610HZ,25% duty) ]
Set the timer value (2441HZ,50% duty) ]
Set the timer value (1221HZ,50% duty) ]
Set the timer value (610HZ,50% duty) ]
Set the timer value (2441HZ,75% duty) ]
Set the timer value (1221HZ,75% duty) ]
Set the timer value (610HZ,75% duty) ]

[ line 89 : Stop the timer | ==& 5-3-4

5-3-2. Initialize process

{

oo WOWN =

12 }

void TCO1Init(void)

_asm(” SET ((P7FC).1 ™) /% Set P71 as the 8-bit PPG output port */
_asm(” SET (P7CR).1 7);

POFFCRO = 0x10;

_DIO;

EIRH = EIRH | 0x20;

_EI);

TO1MOD = 0x9B; /* Set 8-bit PPG mode and fcgck/2°6 */
10 TO1REG = Ox1A; /% (1/2441)/(276/fcgek) */

11 TO1PWM = 0x06;

[ line 5 : Enable the TCO1 power ]

16
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Low power consumption register 0

POFFCRD T i 5 4 3 2 1 0
(Os0FT4) Bit Symbol - - TCOZZEN | TCDOIEN - - TCAIEN TCATEN
ReadWrite RAW RW RW RW RAW RW RW RW
After reset 0 0 0 0 0 0 0 0
~ ~ 0| Disable
TCO23EM | TCOZ, 03 controd 1| Enatie
S ~ 0| Cizable
TCOO1EM | TCOOD, 01 control :_J} 1| Enstie
S ns 0| Dizable
TCAIEN | TCA1 control Y —
0| Cizable
TCAOEN | TCAD control
een 1| Enatle
[ line 9 : Set 8bit PPG mode and clock rate ]
Timer counter 01 mode register
TOMOD 7 [ 5 4 3 2 1 0
(Ox002E) Bit Symbol TFF1 DEE1 TCK1 EIM1 TCM1
Read/\Wirite RAW RW RAY RW RW
After reset 1 1 0 | 0 i [ i 0
TEF1 | Timer FE1 control |£:> ﬁ' g;’
] |:‘:> 0| Disable the double buffer
DEE! | Double buffer conra 1| Enable the double bufier
NORMAL 12 or IDLE 12 mode
SLOW! /2 or SLEEP1
SYSCRI=DVECK= | SYSCR1=DVECK= maode
=" ="1"
000 fogak2™ fa2? o2
00 fogok/210 fai2? f5/22
TCK1 | Operation clock selecsion 010 fogek/2® fogekiz® -
== o fogeks2® fogok/Z® -
100 fegeki2® fogoi/2* -
101 fogeki2?® fegoki?? -
110 fogek2 fogei2 .
1M fogok fopek /2
. 0 Sedect the intemnal clock as the source clock
Selecs stemal sol BT
BN onforsng sqemal sos 1| Sesect an external clock as the source clock. (the faling edge of the
chock .
TCD1 pin)
TOO1CRTCAS>="] TOO1CR<TCAS>="1"
(8-bit mode) [ 16-bit mode)
oo 3-bét timesfevent counter modes 16bit tmesrfevent counter modes
TCMI1 Ciperation mode selection o 8-kt tmenfevent counter modes 16-bit timesfevent counter modes
10| 8-bét pulse wadth modulation out- | 12-bit pulse width modulabion out-
put {P¥¥M) mode put {F¥M) mode
11| 8-bét programmalble pulse gener- | 16-bit progammatble pulse gener
ate (FPG) mode ate (PPG) made

[ line 10,11 : Set the initial timer value ]

5-3-3. Timer start process

1 void TCO1Start(void)

2 |1

3 _asm(” SET (TOO1CR).1 “);
4 |}

[ line 3 : Start the timer count ]
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TMP89FS60FG Sample Program Description

Timer counter 01 control register

TOOICR 7 g 5 4 3 2 1 1]

(D02 Bit Symbaol - - - - QUTAND TCAS TOHRUN TOORUN
Read/Write R R R R RAW RW RW RW
After reset i} a 0 0 0 0 0 1]

0| Output the tirer 00 cutput from the P and PPGO pins and the timer
01 output from the Fwial and FF&1 pins.
1| Output a pulse that is a bogical ANDed product of the outputs of imers
00 and D1 from the FwmT and FPE1 pins.

OUTAND | Tirmers 00 and 01 output control

0| Use timers 00 and 01 independenty (3-bit mode).
1| Cascade timers 00 and 01 | 18-bit mode)

TCAS Timers 00 and 01 cascade control

Tirmer 01 control
TOIRUM | Timers D001 control
| 16-bat miode) :$

0| Siop and dear the counter
1| Start

0| Stop and dlear the counter

TOORUM | Timer 00 control 1|

5-3-4. Timer stop process

1 void TCO1Stop(void)
2 ||
3 T001CR = 0x00;
4 |}

[ line 3 : Stop the TCO1 ]

5-3-5. Interrupt process

1 void _interrupt IntTCO1(void)

2 |

3 static UINT16_t i = 0;

4

5 i++

6 if (i >= sPPGCnt)

7 {

8 i=0;

9 fTCO1Cycle = TRUE;
10 ]
11 }

18



TMP89FS60FG Sample Program Description

5-4. 16 bit PPG output : [timerl6_ppg.c]
5-4-1. Control process

1 void sample_ta0_ppg(void)
2 | {
3 UINT8.ti=0;
4
5 f200msCheck = FALSE;
6 fTAOCheck = FALSE;
7 gCheckCnt = 200;
8
9 TCAOInit();
10 TCAOStart();
11 TBTInit();
12 TBTStart();
13 while (fTAOCheck == FALSE)
14 {
15 WDCDR = O0x4E;
16 if (f200msCheck == TRUE)
17 {
18 f200msCheck = FALSE;
19 i+t
20 if (i < sRunTimeCnt)
21 {
22 TCAOStart();
23 l
24 else
25 {
26 fTAOCheck = TRUE;
27 }
28 ]
29 ]
30 TCAOStop();
31 TBTStop();
32 }

/* Clear WDT counter */

[ line 9 : Initialize the TCAO | mp 5-4-2

[ line 10 : Start the TCAO | = 5-4-3
[ line 30 : Stop the TCAQ | = 5-4-4

5-4-2. Initialize process

void TCAOInit(void)
{
_asm(” SET (P7CR).2 ™);
_asm(” SET ((P7FC).2 ™);
POFFCRO = 0x01;
_DIO;
EIRH = EIRH | 0x40;
_EIO:;
TAOMOD = 0x13;
TAOCR = 0xCO0;

— 0O OWoONO U WN =

—_

}

/* P72 as the 16—bit PPG output port */

/* Set TCAOEN =1 */

/% fcgek/2°2 */

[ line 5 : Enable the TCAO power ]
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TMP89FS60FG Sample Program Description

Low power consumption register 0

POFFCRO T 3} 5 4 3 2 1 o
(OFT4) Bit Symbol - - TCOZ3EN TCHINEN - - TCAIEN TCAOEN
Read Wite RwW RW RW RW RwW RW RW RW
After reset 0 i} i} o 0 i} i o
~ ~ 0| Disable
TCOZIEM | TCOZ, 03 control 1| Eratie
S ~ 0| Cizable
TCDOMEM | TCDD, 01 conkrol 1| Enatie
S —p 0| Dizable
TCAIEN | TCAT control N
0| Disable
TCADEN | TCAD control
eon EEE) 1| Enatle

[ line 9 : Set 16bit PPG mode and clock rate ]

Timer counter AD mode register

TAOMOD T i} 5 4 3 2 1 1]
. " TAOMCAP
{0=D031) Bit Symbal TAODBE TADTED TADMETT TADCK TADM
ReadWrite RAW RW RW RAW RAY
After reset 1 a [1] 0 o 0 a [1]
0 | Disable the double buffer
TAODBE | Double buffer control :P 1 o the double
. . > 0| Rising edge™ level
TAOTED | Extemal rigger input selection 1| Falling edgelL level
TATMCAR Pulse wadth measurement rmd]:‘:> 0 D.cwble edge capture
conirol 1| Singhe edge capiune
. . 0| Trigger start
TAOME Extemal trigger timer mode confnol 1| Tripger start & stop
MORMAL 172 or IDLE 12 mode
SLOWN2 or SLEEP1
SYSCR1<DVDCK= SYSCR1<DVOCK:= mode
=7 ="
Timer counter 1 source clock ad fegek/210 522 far2?
TADCK ion
ol fogeki28 fgek/28 -
= © fogoki2? ek 2 -
1 fogok2 fogok2 -
000 | Timer mode
001 | Timer mode
010 | Event counter mode
gy | Tmercourter 1 operation mosEEEED 011 | PRG output mode (Software start)
seiection 100 | Extemal trigger timer made
101 | Window maode
110 | Puise width measurement mode
111 | Resenved

20



TMP89FS60FG Sample Program Description

[ line 10 : Set the timer state ]

Timer counter A0 control register
TAOCR 7 g 5 4 3 2 1 1]
{0x0032) Bit Symbaol TADCVE TAOTFF TADMC TEI;IMPPG TADS
ReadWnite Rw R R R R RW Ry
After reset ] 1 o] [ i 0 i 0
0| Generate no INTTAD mbemupt request when the counter overfiow
= . oCCurs.
TADOVE | Cueriow intemupt control |:$ 1| Generate an INTTAD intemupt request when the counter overfiow
OCCurs.
0| Chear
TAOTFF | Timer FiF control :'3 .
Set
| NORMAL 12 or IDLE 172 made SLOW12 or SLEEP1 mode
[ > DD Mo noise canceller Mo noise canceller
TADNG :l;tse canceller sampling intenval D1 fogekiZ
™ o fogek/2®
Ll fogek2® a2
TADACAP | Auto capture function ':|—J\> o E::'b? :1:: e
TAIMFRG | PPG output control :i:> o gt uous
TADS Timer counter A start control :P CI :;T; & countsr clear

5-4-3. Timer start process

void TCAOStart(void)
{
TAODRAL = 0x28;
TAODRAH = 0x23;
TAODRBL = 0x94;
TAODRBH = Ox11;
_asm(” SET (_TAOCR).0 )

OO OB WN =

}

[ line 3-6 : Set the timer initial value ]
[ line 7 : Start the timer count ]

5-4-4. Timer stop process

1 void TCAOStop(void)
2 |
3 TAOCR = 0xCO0;
4 |}

[ line 3 : Stop the TAO |
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TMP89FS60FG Sample Program Description

5-4-5. Interrupt process

oo WN =

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

void _interrupt Int TCAO(void)

{
static UINT8_t i =0;

if (i < 33)
{

if ((OUTPUTDATA >> i) & 0x01) == 0)

{
TAODRAL = 0x60;
TAODRAH = 0x04;
TAODRBL = 0x30;
TAODRBH = 0x02;
i+t

]

else

{
i+t
TAODRAL = OxCA;
TAODRAH = 0x08;
TAODRBL = 0x30;
TAODRBH = 0x02;

i=0;
TCAOStop();
}
}

[ line 9-12,18-21 : Set the next timer value ]

22




TMP89FS60FG Sample Program Description

5-5. UART output : [uart.c]
5-5-1. Control process

1 void sample_uart(void)
2 | {
3 UINT8.ti=0;
4
5 fUARTTXCheck = FALSE;
6 f100msCheck = FALSE;
7 gCheckCnt = 100;
8
9 UARTTXInit();
10 TBTInit();
11 UARTTXStart();
12 TBTStart();
13 UARTTXTrans();
14 while FUARTTXCheck == FALSE)
15 {
16 WDCDR = 0x4E;
17 if (F100msCheck == TRUE)
18 {
19 f100msCheck = FALSE;
20 i+t;
21 if (i < sRunTimeCnt)
22 {
23 UARTTXStart();
24 UARTTXTrans();
25 ]
26 else
27 {
28 fUARTTXCheck = TRUE;
29 ]
30 }
31 }
32 UARTTXStop();
33 TBTStop();
34 |}

/* Clear WDT counter */

[line 9 : Initialize UART | =% 5-5-2

[ line 11 : Start UART | == 5-5-3

[ line 13 : Set first character | = 5-5-4
[ line 32 : Stop UART | = 5-5-5

5-5-2. Initialize process

1 void UARTT XInit(void)
2 |
3 POFFCR1 = 0x04;
4 _asm(” SET ((P9CR).3 );
5 _asm(” SET (_P9FC).3 “);
6
7 P9DR = 0x08;
8 P9OUTCR = 0x08;
9 P9PU = 0x08;
10
11 _DIO);
12 EIRD = EIRD | 0x08;
13 _EI0);
14 UART2CR1 = 0x00;
15 UART2CR2 = 0x00;
16 UART2DR = 0x19;
17 }

/* Set UART2EN =1 */

/* Set P93 as the UART2 output */

/% Enable INTTXD2 */
/% 1 stop bit,No parity */

/* 9600bps */

[ line 3 : Enable the UART power |
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TMP89FS60FG Sample Program Description

Low power consumption register 1

[line 14

POFFCRA 7 8 5 4 3 2 1 0
(x0F75) | Bit Symbol - SENEN UARTZEN | UARTIEN | UARTOEN
Read/Write RW RIW RW RW RAW RW RW RW
After reset i 0 0 0 i 0 0 0
SBIOEN | 12C0 control ﬁ' Ef‘:::
0| Disable
UARTZEN | UART2 contral =) 1| e
UARTIEN | UART1 control ? E‘rf::
0| Disal
UARTOEN | UARTD control ]
. Stet stop bit & parity ]
UARTO control register 1 [ *UART2CR1 is same structure with UARTOCR1 |
UARTOCR 7 & £ 4 3 2 1 0
{Cx001A) Bit Symbal THE RHE STOPET EVEM PE IRDASEL BRG
FReead/Writs AW W RW RW RAW RAW RIW R
After resst 0 i [ 0 0 i i [
; [ > 0: | Disable
TXE Trarsmit operation 1:| Enabie
0: | Desable
RXE Receie operation I:’> 1| Enabie
STOFST | Transmit stop bit length L
1:| 2bis
. 0: | Odd-numibered parity
EVEN Parity selection :"\> 1| Everenum :
] %} : | Mo parity
PE Panty addition 1: | Parity addsd
. . |:'> 0: | UART output
IRDASEL | TXD pin output selection | o
When SYSCRI=SYSCK=is 0" | When SYSCR2<SYSCK>is 1"
BRG Transfer base clock selection 0: focgek fs
| 1: TCAD output

[ line 15

: Select “no noise rejection” |

UJARTO control register 2

[ *UART2CR2? is same structure with UARTOCR2

UARTOCR2 7 & 5 4 a 2 1 0
(IxDO1E) Bit Symbad RTSEL RXDMNC STOPER
ReadWrite R R RW RW RW
After reset 0 i i | 0 0 0 [ 0
Odd-numbered bits Ewven-ruamibersd bits
of transfer frame of transfer frame
> 000: 18 clocks 16 clocks
0o1: 18 clocks 17 clocks
RTSEL | Selects the number of RT docks o 15 clocks 15 clocks
011 15 clocks 16 clocks
100: 17 clocks 17 clocks
101: Reserved
1" Resenved

Selects the RXD input noise 1:>

o moise rejection

2 bits

RADNG tion time 0] 1x -jL'ARTCbR—Hﬁle?sfert:ase clock frequency) [s]
- {Time of pulses to be removed as 10: | 2 x (UARTODR+1 ¥(Transfer base clock frequency) [s]
noise ) 11| 4 x (UARTODR+1 ¥{Transfer base clock frequency) [s]

0:| 1kit

STOPBR | Recaive stop bit length :r o
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TMP89FS60FG Sample Program Description

[ line 16 : Set baud rate ]

Table 16-6 SetValues of UARTODR and UARTOCR2=RTSEL= for Transfer Baud Rates (fcgek=8 to 1 MHz,
UARTOCR2=RXDMNC==0y00)

Basic Operating frequency
“[;:L:;E gt SMH= Tl'il?lzza ﬁM}-‘l‘: GMHz SMHz -’-;:EE 4.18MHz | 4MHz INHE 1MHz
UARTDDR D2 - D=2 02 - - 01 a1 00
128000 RTSEL OyD11 - 1] OyD11 - - Oy 01 OyD11 11
Ermor (+0.81%) - (%) | (+0.81%) - - (0.80°%) | (+0.81%) | (+0.B1%)
LUARTODR. O3 O3 - el - - - a1 00
115200 RTSEL Oy100 000 - Oy100 - - - y100 Oy 100
Ermor {+2.12%) (07%) - (+2.12%) - - - (+2.12%) | (#2.12%)
UARTODR. OneDEi OS5 [l el O3 D3 - (a2
TEE00 RTSEL Oy0i0 000 1] OyD11 Oy001 00D - yi00
Emor (-0.78%) (0°a) {0%) (+0.81%) | (-1.36%) (0%) - (+2.12%)

UARTOIDR |  Ox7 0x08 D05 005 w4 Ol D03 (e ]| D00
f2500 RTSEL | Oy00D | OyiDD | OyDD1 | 0v00O | OvODD | OvO11 | Oyi00 | OWOOD | OvODD | (OO0

Ermor (%) | (0.87%) | oTm) | 0%) 0% | 148 | (141%) | 0w [0%;) %)

UARTODR | OxDE D7 06 D a4 Dl - a3 Dl 00

57600 | RTSEL | 09011 | D0y00 | Oy0®0 | 09010 | OyiDD | COyiDD - OyloD | OyiDD | Oyioo
Emor | (044%) | (ee) | en5o) | 0.70%) | (s21200 | (0.30%) - (+212%) | (+212%) | (2 12%)

UARTODR =DC =DE D8 =02 Qo7 07 D=D6 [rions 02

32400 ATSEL | 0y000 | Oy0DD | Oy000 | OyDi1 | Op001 | Oy000 | Qw091 | Oy04D | CyiDD
Emor | (+0.18%) | (0%g) ) | 0B | (13e%) | e | 05T | ED7EoE) | (s212%)

UARTODR | Ox12 Oxt? Ox13 12 Ox10 OOF 0D I0C D 2
19200 RTSEL | 0yI0D | 0yIDD | ©yDD0 | OvOO1 | OyD11 | OvODD | DvO1! | D000 | DWD1D | w100

Emor | (+0.18%) | (0% %) | 032%) [ (a7 | ) | 05T | (008t | 0TE) | (s212%)

=) UARTODR | Ox30 2F 027 D26 22 miF | meiC @ hDC O
0600 RTSEL | oyioo | oyooo | oyooo | oyooo | oyoo | oyooo c-_.-:ru( yioo || OyoDD | oy0io
Emor | (+0.04%) | (0% (0%) | (+016%) | (070%) | (0%) | (+034%) \(#0.18%)] (+0.16%) | (D72%)

UARTODR O T5F Oxd4F D4l O Ox3F O34 030 19 0D

4800 RTSEL | Oy001 | 0vDD | CyDDD | 0v00O | 0vODD | OvODD | ©vOD1 | Oyl0D | OvDDD | w000
Emor | (+001%)| (0% (%) | (+018%) | (e018%) | (0%) | (0.18%) | (+0.04%) | (+016%) | (+0.16%)

UARTODR |  DxCo OxBF OxBF (%] DA Ox7F <G [ a0 Ox18
2400 RTSEL | Oy001 | 0y0DD | CyDDD | OyiDO | OylMO | OvODD | ©v000 | OWOO1 | OwiDD | w000

Emor | (+0.01%) | (o) ) | (+004%) | (ooesy | ey | pe0ome) | 0o1es | (e004st) | (e018%)
LARTODR - - - - bF4 | oFF | R IxC9 % 030
1200 ATSEL - - - - OyiDD | Oy000 | Oy0i0 | OWOO1 | OyDDI | Oyi00
e - - - - (004%) | (e0%) | 0100 | (e000%) | (+D0M%E) | (+D.D4%)
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TMP89FS60FG Sample Program Description

5-5-3. UART start process

1
2
3
4

void UARTTXStart(void)
{

}

_asm(” SET ((UART2CR1).7 *);

[ line 3 : Start UART transfer |

5-5-4. UART first data set process

1
2
3
4

void UARTTXTrans(void)
{

}

TD2BUF = OutputDatal0];

[ line 3 : Set first data to the transfer buffer ]

5-5-5. UART stop process

1
2
3
4

void UARTTXStop(void)
{

}

UART2CRI1 = 0x00;

[ line 3 : Stop the UART ]

5-5-6. Interrupt process

1 void _interrupt IntTXD2(void)
2 | {
3 static UINT8_ti=0;
4
5 i++
6 if (1 <=7)
7 {
8 TD2BUF = OutputDatalil;
9 ]
10 else
11 {
12 UARTTXStop();
13 i=0;
14 }
15 |}

[ line 8 : Set the next transfer data ]
[ line 12 : Stop UART ]
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5-6. Clock synchronous SIO output : [sio.c]
5-6-1. Control process

1 void sample_sio(void)
2 | {
3 fSIOTXCheck = FALSE;
4 f20msCheck = FALSE;
5 gCheckCnt = 20;
6 ¢SIOTXData.word = 0x00;
7
8 TBTInit();
9 TBTStart();
10 SIOTXInit();
11 SIOTXTrans();
12 SIOTXStart();
13 while (fSIOTXCheck == FALSE)
14 {
15 WDCDR = Ox4E;
16 if (f20msCheck == TRUE)
17 {
18 f20msCheck = FALSE;
19 cSIOTXData.word++;
20 if (¢SIOTXData.word == 0x00)
21 {
22 fSIOTXCheck = TRUE;
23 ]
24 else
25 {
26 SIOTXTrans();
27 SIOTXStart();
28 ]
29 ]
30 }
31 SIOTXStop();
32 TBTStop();
33 |1

/* Clear WDT counter */

[ line 10 : Initialize SIO | mp 5-6-2

[ line 11 : Set first transfer data | mp 5-6-3
[ line 12 : Start SIO | = 5-6-4

[ line 31 : Stop SIO | =y 5-6-5

5-6-2. Initialize process

void SIOTXInit(void)
{

1

2

3 POFFCR2 = 0x02;

4 _asm(” SET (_P9CR).0 ”);
5 _asm(” SET (_LP9FC).0 );
6 _asm(” SET ((P9CR).2 ”);
7 _asm(” SET (_LP9FC).2 );
8

9

P9DR = 0x05;
P9OUTCR = 0x05;
10 P9PU = 0x05;
11 SERSEL = 0x08;
12
13 _DI(;
14 EIRE = EIRE | 0x40;
15 _EI0;
16
17 SIO1CR = 0x01;
18

19 |1}

/* Enable SIO1 */
/* Set P90 as the SIO data output port */

/* Set P92 as the SCLK1 output pin */
/* P90 and P92 output the H level first */

/* P90 and P92 open drain output */
/* The build=in pull-up resistor connected */

/* Enable the INTSIO1 */

/* LSB first, 8-bit transmit mode ,SIOCKS = fc/2"9
Data transmission at the Falling edge */

[ line 3 : Enable the SIO power ]
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TMP89FS60FG Sample Program Description

Low power consumption register 2

POFFCR2 g 5 4 3 2 1 1}
{DedF7E) Bit Symbol RTCEN SIOEN SIO0EN
Read/Write R RW R R RW RW RwW RAW
After reset ] a 4] 4] ] 0 a 1]
S 0| Cisable
RTCEN RTC conkmo 1] Enatie
0 Disable
SIXEN | 5101 control :$ 1| Enstie
0| Cisable
SIO0EN | 5100 control 1| Eratle
[ line 17 : Set SIO tranfer mode |
Serial interface control register [ *SIO1CR is same structure with SIOOCR
SI0OCR 7 g 5 4 3 2 1 1]
({001F) Bit Symbol SIOEDG SI0CKS SI0DIR 5105 SIOM
ReadWnte RiW RW AW RW RW
After reset 0 i | 0 | 0 0 i 0 0
- - . . |:'::> 0| 0 Receive data at a rising edge and tansmit data at a falling edge
SICEDG | Transfer edge selecton 1| 1: Transmit data at 3 nsing edge and receive data at a falling edpe
MNORMAL 172 or IDLE1/2 mode SLOWN2 or SLEEP1 mode
) fogoki2®
oot fogeki2®
010 fopck! 2
SIOCKS | Seral dock selection [Hz) on fopek/>*
100 '-cf,!:kn'z-’
101 fopoki2®
110 fogek/2 far23
m External clock input
LSE first {transfer from bit O}

SI0DIR

Transfer format (MSBLZE) sel
tion

MSB first (transfer from bit 7)

Transfer operation startistop |:':> 0| 0- Operation stop (reserved stop)
5105 .
nstruction 1: Ciperation start
00| Operation shop (forced stop)
f— Transfer mode selection and :3 D1 | 8-bit transmit mode
cperation B-bit receive mode

8-bit transmit and receve mode

5-6-3. SIO start process

1 void SIOTXStart(void)

2 | {

3 _asm(” SET (_SIO1CR).2 “); /* Start SIO function */
4 |1

[ line 3 : Start SIO transfer |

5-6-4. SIO first data set process

1 void SIOTXTrans(void)

2 | {

3 SIO1BUF = ¢SIOTXDatal;
4 |1

/* Write data into the buffer *x/

[ line 3 : Set first data to the transfer buffer ]

5-6-5. SIO stop process

1 void SIOTXStop(void)
2 | {
3 SIO1CR = 0x01;
4 |1

/* Stop SIO function */

[ line 3 : Stop the SIO |
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5-6-6. Interrupt process

1 void _interrupt IntSIO1(void)
2 | {
3 static UINT8_t i =0;
4
5 i++;
6 if (i ==1)
7 {
8 while ((SIO1SR & 0x04) == 0x04); /% TBFL = 0 */
9 SIO1BUF = ¢SIOTXDataH;
10 ]
11 else if (i == 2)
12 {
13 SIOTXStop();
14 }
15 else
16 {
17 i=0;
18 ]
19 |1

[ line 8 : Check the transfer buffer full ]

Seral interface status register

SIDDSR 7 8 -] 4 3 2 1 1]
{0n:D020) Bit Symbol SIOF SEF QERR REND UERR TBFL
ReadWrite R R R R R R R
After reset 1] i 0 0 1] i 0
08 Serigl ransfer operation status 1} Tmns:er mot in progress
monitor | Transfer in progress

0| Shift operation not in progress

1| Shift operation in progress.

0| Mo ovemun emor has occurred

| Atleast one owerun emor has occumed

SEF Shift operation status monitor

CERR Receive overrun emor flag

0| Mo data has been received since the last receive data was read out

REND Receive etion flag 1| Atleast one data receive operation has been executed

0| Mo transmit underrun emor has ocoemed
1| Atleast one transmit undemun emor has occumed

- 0| The transmit buffer is empty
|:|$ TBFL T t buffer fll fiag 1| The trarsmit buffer has the data that has not yet been transmitied

UERR Transmit undesTun error fag

[ line 12 : Set the next data ]
[ line 13 : Stop SIO ]
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5-7.12C output : [shi.c]
5-7-1. Control process

1 void sample_sbi(void)
2 | {
3 UINT8. ti =0;
4 fSBITXCheck = FALSE;
5 f10msCheck = FALSE;
6 gCheckCnt = 10;
7
8 SBIDevicelnit();
9 SBITXInit();
10 SBITXStart();
11 TBTInit();
12 TBTStart();
13 while (fSBITXCheck == FALSE)
14 {
15 WDCDR = 0x4E;
16 if (F10msCheck == TRUE)
17 {
18 f10msCheck = FALSE;
19 i+t
20 if (i < sRunTimeCnt)
21 {
22 SBITXStart();
23 ]
24 else
25 {
26 fSBITXCheck = TRUE;
27 }
28 ]
29 }
30 SBITXStop();
31 TBTStop();
32 }

/* Clear WDT counter */

[ line 8 : Initialize the 12C(SBI) | m 5-7-2

[ line 9 : Initialize the 12C port & interrupt | mmy 5-7-3
[ line 10 : Start the 12C |mp 5-7-4

[ line 30 : Stop the 12C |=p 5-7-5
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5-7-2. Initialize process

1 void SBIDevicelnit(void)

2 | {

3 POFFCR1 = 0x10;

4 while (P2PRD == 0x0C);

5 SBIOCR2 = 0x18; /* SBI mode */
6 SBIOCR1 = 0x15;

7 I2CO0AR = 0x00;

8 SBIOCR2 = 0x18; /* Slave mode */
9 |1

[ line 3 : Enable the SBI power |

Low power consumption register 1

POFFCRA1 T g 5 4 3 2 1 1]
{0x0F75) Bit Symbol - - - SBIEN - UART2EN | UARTIEM | UARTOENM
Read/Write RW RwW RW R RW RW RW R
After reset o 0 o 1} i i} 0 o
0| Disable
= i
SBIDEN 2C0 control :|:> 1| Enstle
0| DCisable
L ] ]
UART2ZEM | UARTZ control 1| Enatle
0| Disable
! 1 1
UARTIEN | UART1 control 1| Enstle
0| Disable
L 1
UARTOEM | UARTD control 1| Enable
[ line 5 : Set the SBI mode |
Serial bus interface control register 2
SEKCR? 7 i ] 4 3 2 1 1]
0=0023) T Bit Symbol MST TR BB FIN SEIM - SWRST
ReadWrite W W w W R w
After reset ] 0 1] 1 0 0 1]
: Slawe
MST Master'slave selection
1: Master
: Recsiver
TRX Transmitterreceiver selection
1: Transmitter
>0 Generate the stop condition (when MST, TRX and PIN are "17)
BB Sart'stop generation 3
1: Generate the start condition (when MST, TRX and PIN are "1")
0 - {Cannat clear this bit by the software)
PIN Cancel intemupt service st . i
re&;)_ : Cance| infemupt senvice reguest
- Serial bus interface operation 0: Port mode
SBIM y
mode register ::?':Seria bus interface mode
SWRST Software reset start bit | The: software reset starts by first wnting * 107 and next writing 017

31



TMP89FS60FG Sample Program Description

[ line 6 : Set the clock

]

Serial bus interface

control register 1

SEICR1 7 8 5 4 3 2 1 0
(DmaD022) Bit Symbaol BC ACK NOACK SCK
Read Wit RW R RAW RW
After reset ] i 0 0 i [l [l [}
ACK=0 ACK=1
= d;‘c;l:s-r:::m Wumberofidata | - Mumber cfclocks |\ e of data bits
fransfer bits. fior data transfer
:Qnm ] g ] !
oot 1 1 2 1
EZ Mumber of data bits 01z a 2 3 5
o1 3 3 4 2
100 4 4 5 4
101 5 5 @ 5
1 @ 8 7 8
11 7 7 a 7
ACK Master mode Slave mode

Mot generating the clocks for an
acknowiedge signal. Generate an
interrupt request when the data

Generate an intermupt request when the
data transfer is finished

Generation and counting ransfer is finished {mon-acknowledgement mode)
ACK of the clocks for an (non-acknowledgement mode)
acknowdedge signal Generate the docks for an -
. Count the clocks for an acknowledge signal
acknoiedge signal and an inter- | gensrate an intermupt request when the
::> . ;ms?::cmn the SR TAS | 33 ransfer is finished
I
{ackn t mode] {acknowledgement mode)
MNOACHK Master mode Slave mode
Enables/disables the
Enable the slave address match detection
slave address match |::> 0: Don't Care
NOACK detection and the GEN- and the GENERAL CALL detection
ERAL CALL detection 1: Don't Care Disable the slave address match detection
. and the GENERAL CALL detection
o ts(mifegek) |t ceinfogek) fscl@fogok= fsclimfopok=
m n AMHz 4AMHz
DD 12 3EHz Reserved (NoteS)
HIGH and LOW periods . " . '
af the serial dock in the oo 1 A20KHz Reserved (Note5)
_—" master mode 01 15 13 242KHz Resanved (Note5)
b=
Time before the release | g4 o) b 183KHz E2KHz
of the SCL pin in the -
=lave mode 100 e 42 BB HE 49KHz
|:_"> 101 7 74 BRI 28KHz
1 135 138 2HE 15KHz
11 283 266 15KH= BKHz
[line 7 : Set the 12C address |
12C bus address register
12COAR T g k] 4 3 2 1 1}
(DwD024) Bit Symbol SAD ALS
ReadWite RW RW RW R RAW RW RW R
After reset 1] 0 1] a 0 1 a 1]
SA Slave address setting | Slave address in the slave mods
% > 0: Fa bu
ALS Communication format selech = moce
1: Free data format
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5-7-3. Initialize process 2

void SBITXInit(void)
{
_DIO;
EIRH = EIRH | 0x80;
_EI;
_asm(” SET ((P2CR).3 7);
_asm(” SET (_(P2FC).3 “); /* Set P23 as the SBI data output port */
_asm(” SET (P2CR).4 )
_asm(” SET ((P2FC).4 ”); /* Set P24 as the SBI Clock output port */
P2DR = 0x18;

— O OWoONOO UM WN—

—_

5-7-4. 12C(SBI) start process

1 void SBITXStart(void)
2 |
3 UINT8_t temp;
4
5 temp = cSlaveAddr + cSBI.WRITE;
6 SBIOCR1 = 0x15;
7 while ((SBIOSR2 & 0x20) == 0x20);
8 SBIODBR = temp;
9 SBIOCR2 = OxF8;
10 |1}
[ line 7 : Check th bus free ]
Sernal bus interface status register 2
SENSR? T a8 Ei] 4 3 2 1 (1]
0=0023) | Bit Symbal MST TR EE FIN AL BAS AD0 LRE
Read/Wiite Bl R R R R R R
After reset i 0 [ 1 i [l 0 :
MsT Masterfelave selection status 0: Slawe
Titor 1: Master
TR Transmitterreceiver sebaction 0 Recener
Status monioe 1: Transitter
|:$ BB Bus statues monitor CI EE:::Y
PN ntemupt service requests st- 0: Requesting interrupt service
furs mionitor 1: Releasing intermupt senvice request
AL Arbiration lost detection monior |
1: Arbitration lost detected
AAS Slave address match detection | 00~
monitor 1: Dietect slave address match or "GENERAL CALL'
D0 "GENERAL CALL" detection -
mmonitor 1: Detect "GENERAL CALL"
. . 0 Last received bit is 07
LRE Last received bit monior
1: Last received bit is ™1

[ line 8 : Set the first data(address) ]
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[ line 9 : Start 12C transfer ]

Serial bus interface control register 2

SEKCR? 7 i ] 4 3 2 1 1]
0=0023) T Bit Symbol MST TR BB FIN SEIM - SWRST
ReadWrite W w w w W R w
After reset ] 0 1] 1 0 0 1]
0 Slave
MST Master'slave selection
1: Master
0 Receiver
TRX Transmitterreceiver selection
1: Transmitter
0 Generate the stop condition (when MST, TRX and PIN are "17)
EB Sart'stop generation i
1: Generate the start condition (when MST, TRX and PIN are "1")
: - (Cannat cear this bit by the software)
PIN Cancel intemupt service st . i
1: Cancel intermupt senvice request
SEIM Serial bus interface operation 0: Port mode
mods register 1: Serial bus interface mode
SWRST Software reset start bi

| The: software reset starts by first wnting " 107 and next writing 017

5-7-5. SBI stop process

1
2
3
4
5

void SBITXStop(void)

{
SBIOCR2 = 0xD8;

while ((SBIOSR2 & 0x20 ) == 0x20);

}

[ line 3 : Stop the SBI |
[ line 4 : Check the bus free ]

5-7-6. Interrupt process

oo OaprON =

10
11
12
13
14
15
16
17
18
19
20

void _interrupt IntSBIO(void)

{
static UINT8_ti=0;

i++:
if (i ==1)
{
if ((SBIOSR2 & 0x01) == 0x00)
{
SBIODBR = ¢SBITXData;
}
}
else
{
i=0;
SBITXStop();

SBIOCR2 = Ox1A;
SBIOCR2 = 0x19;

}
}

[ line 8 : Check the last bit ]
[ line 10 : Set the next data ]
[ line 16 : Stop SBI ]

[ line 17-18 : Reset SBI (1st : SWRST=10,2nd : SWRST=01) ]
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5-8. 10 bit A/D input : [adc.c]
5-8-1. Control process

1 void sample_adc(void)
2 | {
3 UINT8_ti=0;
4
5 fADCCheck = FALSE;
6 f2msCheck = FALSE;
7 fOnceCheck = FALSE;
8 gCheckCnt = 2;
9
10 ADCInit();
11 ADCStart();
12 TBTInit();
13 TBTStart();
14 while (FADCCheck == FALSE)
15 {
16 WDCDR = 0x4E; /* Clear WDT counter */
17 if (f2msCheck == FALSE)
18 {
19 if (fOnceCheck == FALSE)
20 {
21 while ((ADCCR2 & 0x80) == 0x00);
22 ADCGetData();
23 fOnceCheck = TRUE;
24 }
25 ]
26 else
27 {
28 f2msCheck = FALSE;
29 i+t;
30 if (i > sRunTimeCnt)
31 {
32 fADCCheck = TRUE;
33 ]
34 else
35 {
36 ADCStart();
37 fOnceCheck = FALSE;
38 ]
39 }
40 }
4 ADCStop();
42 TBTStop();
43 }
[ line 10 : Initialize the ADC | m 5-8-2
[ line 11 : Start the AD conversion | s 5-8-3
[ line 21 : Check the conversion finish ]
[ line 22 : Get the conversion data | = 5-8-4
[ line 41 : Stop the ADC | = 5-8-5
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5-8-2. Initialize process

void ADClInit(void)
{
P5CR = 0x00;
_asm(” SET (_P5FC).0 ™); /* P50 as the AIN input port */

PBCR = 0xff;
PBDR = 0xff;

ADCCRI1 = 0x38; /* Single mode and AIN8 */
ADCCR2 = 0x01; /* 78/fcgck */

— O OWoONOO UM WN—

—_

}

[ line 9 : Select conversion mode & channel ]

AD converier control register 1

ADCCRT 7 8 5 4 3 2 1 i
(Ow0034) Bit Symbal ADRS AMD AINEN SAIN
Read/Write R RW AW RW
After reset i 0 | 0 0 0 0 [ 0
) /) o -
ADRS AD conversion start 1 | AD comversion start
00: | AD operation disabée, forcibly stop AD operation
) |:> 01: | Single mode
AMID AD operating made 10: | Resenved
11: | Repeat mode
= 0: | Analoginput disable
AINEN | Anslog input control - . Ndz‘ginﬁmﬂe
0000: | AIND
0001: | AINi
0010: | AINZ
0011: | AINZ
0100: | Al
0101: | AINS
0110: | AING
0111: | AINT
SAIN Analog input channel salect |:,>1E[ID' AINE
1001: | AING
1010: | AINID
1011: | AINTS
1100: | AIN12
1101: | AINI3
1110: | AIN14
1111 | AIN1S
[ line 10 : Set the conversion time ]
AD converter control register 2
ADCCR2 7 8 & 4 3 2 1 0
(0nD025) Bit Symbal EQCF ADBF - - ™ ACK
Read/Write R R R R W RW
After reset 0 0 0 0 i [i 0 0
EQCF AD corversion end flag I:r> E' gﬁ;n"r:r;ﬁuznmdmcrdunrgmnmmm

0: | AD conversion being halted
1: | AD conversion being executed
000: | 38fcpck
=) 001: | Tffopck
AD comversion time select (exam- %1? ;?gf 2
ACK ples of AD corversion time ars '

_ . 100: | 624 fepek
shown in the table below) 101: | 1248fcgek

110 | Resened
111: | Resened

ADBF AD comversion BUSY flag :|>
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5-8-3. ADC start process

1
2
3
4

void ADCStart(void)
{

}

_asm(” SET (ADCCR1).7 ”);

[ line 3 : Start the AD conversion |

5-8-4. ADC data get process

oo OabwWN =

10
11
12

void ADCGetData(void)
{
UINT8_t result1;
UINT8_t result2;

resultl = ADCDRL;
result2 = ADCDRH,;
result2 = result2 << 6;
resultl = resultl >> 2;
result2 = result2 + resultl;
PBDR = result2;

}

/* output the top 8 bits in 10 bits */

[ line 6-7 : Get the conversion data |

5-8-5. ADC stop process

1
2
3
4

void ADCStop(void)
{

}

ADCCR1 = 0x00;

[ line 3 : Stop the AD conversion ]
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5-9. Timer for clock : [rtc.c]
5-9-1. Control process

1 void sample_rtc(void)
2 | {
3 fRTCCheck = FALSE;
4 sRTCCnt = 10;
5
6 RTCInit();
7 RTCStart();
8 while (fRTCCheck == FALSE)
9 {
10 WDCDR = 0x4E; /* Clear WDT counter */
11 }
12 RTCStop();
13 |1

[ line 6 : Initialize the RTC | m# 5-9-2
[ line 7 : Start the RTC |= 5-9-3
[ line 12 : Stop the RTC |== 5-9-4

5-9-2. Initialize process

void RTClInit(void)
{
POFFCR2 = 0x20;
_DIO;
EIRH = EIRH | 0x08;
_EIO:;

P8CR = 0x10;
P8DR = 0x10; /* P84 as the output */

oD WN =

10
11 RTCCR = 0x02; /* 0.5s cycle */
12 }

[ line 3 : Enable the RTC power |

Low power consumption register 2

POFFCR2 T 5} ] 4 3 2 1 [1]
(Dx0FTE) Bit Symbol - - RTCEM - - - SID1EN SIO0EN
ReadWnte RAW RW RW RAY RAW RW RW R
After reset i} a 0 0 0 0 0 0
-~ 0| Cisable
RTCEM RTC control :I:> 1| Enatie
0| Cisable
SIEN | SI01 contro 1| Engtle
0| Cizable
SIOOEN | S100 contro: 1| Enstie
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[ line 11 : Set the RTC period (0.5s) ]

Real time clock control register

- 7 8 5 4 3 2 1 ]

(0FCE) T Bt Symbol 3 - R - RTCSEL RTCRUN
ReadWrite R R R R W RW
After reset 0 0 0 0 0 0 0 0

DOOD : 2'Sifs (1000 [s] @fs=32.763kHz)

D01 : 2% (0,500 [5] @fs=32 769kHz)

010 - 213 (0250 [s] i@fs=32 76akHz)
D11 : 2135 (125.0 [ms] @s=32.TAEkHz)
100 : 2" (62.50 [ms] @f==22 T83kHz)
101 - 2'%s (.25 [ms] @fs=32.768kHz)
110 : 25s (15.62 [ms] @fs=32 788kHz)
111 : 25Fs (7 81 [ms] @fs=32. 768kHz)
Enablesidisables the real time clock D: Disable
tion 1: Enable

RTCSEL | Selects the intemupt generation interval

RTCRUN

5-9-3. Timer start process

1 void RTCStart(void)
2 | {
3 RTCCR = 0x03;
4 |1

[ line 3 : Start the timer ]

5-9-4. Timer stop process

1 void RTCStop(void)
2 |
3 RTCCR = 0x02;
4 |}

[ line 3 : Stop the timer ]

5-9-5. Interrupt process

1 void _interrupt IntRTC(void)
2 | {
3 static UINT8_ti=0;
4
5 i++;
6 if (i >= sRTCCnt)
7 {
8 fRTCCheck = TRUE;
9 i=0;
10 }
11 else
12 {
13 P84 = "P84:
14 }
15 |1}
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