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PWM (Pulse Width Modulation) ZJg=fi = ™3
1 IR

1.1 SM39R16A2/ SM39R12A2/ SM39R08A2
2 PWM fli®[FPA:

2.1 #2700 U PWM fE5E

2.2y Eﬁﬁ@p‘g[[ﬁr‘lﬁaﬁg PWMCS[2:0]:% 5

2.3 PWM £% 10-bit #8154 > [FHe aﬂ#g&rp i1 PWMMDH » PWMMDL F%'?JUE 1~1024

PWM0O . .

WM _: i i

3 PWM ﬁl%aﬁffﬁr* Fluﬁﬁ PWM Special Function Register (SFR)

Mnemonic | Description | birect | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | RESET
PWM
pwmc | PWM Control B5h PWMCS[2:0] - - PWM1EN|PWMOEN| OO0H
register
pPwMDOH | WM 0 Data BCh |[PWMPO| - - - - PWMDO[9:8] | OOH
register high byte
pwmpoL | PWM O Data BDh PWMDO[7:0] 00H
register low byte
pwMD1H | WM 1Data BEh |PWMP1| - - - - PWMD1[9:8] | OOH
register high byte
pwmpiL | PWM1Data BFh PWMD1[7:0] 00H
register low byte
PWMMDH | PWMMaxData —\ ~pp | ; - - - PWMMD[9:8] | OOH
register high byte
PWM Max Data .
PWMMDL register low byte CFh PWMMD[7:0] FFH
Mnemonic: PWMC Address: B5h
7 6 5 4 3 2 1 0 Reset
| PWMCSJ[2:0] | - ] - | | PWMIEN | PWMOEN| OOH |
PWMCS[2:0]: Fiim & & 7~ (PWM clock select)
PWMCS [2:0] Mode
000 Fosc
001 Fosc/2
010 Fosc/4
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011 Fosc/6

100 Fosc/8

101 Fosc/12

110 Timer O overflow

111 Timer 0 external input (P3.4/T0)

PWMI1EN:  3fjf 1 ﬁjtﬁji (PWM channel 1 enable control bit)
PWM1EN =1 - PWM iifi 1 5+fj<.
PWMI1EN =0 - PWM iifi 1 25«

PWMOEN: 33 0 g@ﬁt i 57u (PWM channel 0 enable control bit)
PWMOEN =1 - PWM jj3¢i O {ﬁﬁ:
PWMOEN =0 - PWM jifi 0 Z5<.

Mnemonic: PWMDOH Address: BCh
7 6 5 4 3 2 1 0 Reset
[pwvpo | - | - | - 1 - 1T - 1 pwmD0[9:8] | OOH |
Mnemonic: PWMDOL Address: BDh
7 6 5 4 3 2 1 0 Reset
| PWMDO[7:0] | ooh |

PWMPO: ji[3¢i O FL]E gk 2 5L (PWM channel 0 idle polarity select)
“0” —;Elﬁg 0 Fﬁf f b (XY (PWM channel O will idle low)
‘1" —Ff 0 F J““ I'Eﬂjit ﬁ ¥t (PWM channel 0 will idle high)
PWMDO[9:0]: sfjifi O e[ %é(PWM channel 0 data register)
[i I%fﬂ PWM PO —Fq [~ 55 (Duty Cycle)

Mnemonic: PWMD1H Address: BEh
7 6 5 4 3 2 1 0 Reset
[pwvPr | - | - | - | - T - ] pwmD1[9:8] | O0H |
Mnemonic: PWMDI1L Address: BFh
7 6 5 4 3 2 1 0 Reset
| PWMD1[7:0] | 00H |

PWMP1: 3¢ 1 FL]ELH b EE  51 (PWM channel 1 idle polarity select)
“0” —;E;g 1 Fﬁ‘ E[Eft b S (PWM channel 1 will idle low)
‘17— L Fkﬂ ﬁ ¥t (PWM channel 1 will idle high)
PWMD1[9:0]: sfjifi 1 e[ %é(PWM channel 1 data register)
[i F%E?X PWM 3l 1 Duty Cycle

Mnemonic: PWMMDH Address: CEh

7 6 5 4 3 2 1 0 Reset
. - - r-f{r - [ - 1 - | PWMMD[9:8] | O0H |
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Mnemonic: PWMMDL Address: CFh
7 6 5 4 3 2 1 0 Reset
| PWMMD[7:0] | FFH |

PWMMDI9:0]: f& ¥R 45 (PWM Max Data register)

PWM {1 0000 F&f= PWMMDI[9:0] » Ef,’:%fgi’r%* Q3 PWMMD[Q:O]EﬁF‘ﬁFi;;i &b o
PWMPx =0
Duty = PWMDx[9:0]
Period = PWMMDI[9:0]

[<———--Duty-——-> [<———-Duty--—->
D —— Duty-------—-—--- > A E— Duty-----------— >
Duty--------mmmm oo > Duty
e PWM period >« PWM period »
PWM period = PWMMD +1 Leader pulse = _PWMDx
PWM clock PWM clock
4 PWM figr

4.1 Wﬁl%ﬁ(lnterrupt vectors table)

Interrupt Request Flags Interrupt Vector Address Interrt:(;:)etill\l g?ﬁ;g *use
IEO — External interrupt O 0003h 0
TFO — Timer O interrupt 000Bh 1
IE1 — External interrupt 1 0013h 2
TF1 — Timer 1 interrupt 001Bh 3
RIO/TI0 — Serial channel O interrupt 0023h 4
TF2/EXF2 — Timer 2 interrupt 002Bh 5
PWMIF — PWM interrupt 0043h 8
SPIIF — SPI interrupt 004Bh 9
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ADCIF — A/D converter interrupt 0053h 10
KBIIF — keyboard Interface interrupt 005Bh 11
LVIIF — Low Voltage Interrupt 0063h 12
IICIF — lIC interrupt 006Bh 13
RI1/TI1 — Serial channel 1 interrupt 0083h 16
*See Keil C about C51 User’s Guide about Interrupt Function description
4.2 Fllwl%ﬁﬁﬁﬁﬁ(lnterrupt SFR)
Mnemonic | Description | Direct | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0O | RESET
Interrupt
IEN1 '”te”fepéisEtre‘fb'e 11 Beh |ExEN2| - |IENC |IELVI| IEKBI | IEADC | IESPI | IEPWM | 00h
IRCON '”ter;ggitsrt‘zcr‘“e“ COH | EXF2 | TF2 | IICIF | LVIIF | KBIIF | ADCIF | SPIIF | PWMIF | OOH
IPO interupt priority | aon . - | P05 | IPO.4 | 1PO.3 | IPO.2 | IPO.L | IPO.O | 0Oh
IP1 interupt prority. | - gon . - | PL5 | IPL4 | IPL3 | IPL2 | IPL1 | IPLO | 0Oh
Table: Priority levels
IP1.x IPO.x Priority Level
0 0 LevelO (lowest)
0 1 Levell
1 0 Level2
1 1 Level3 (highest)
Table: Groups of priority
Bit Group
IP1.0, IPO.0 External interrupt O - PWM interrupt
IP1.1, IP0O.1 Timer O interrupt - SPI interrupt
IP1.2, 1P0.2 External interrupt 1 Comparator interrupt ADC interrupt
IP1.3, IP0.3 Timer 1 interrupt - KBI interrupt
IP1.4, 1P0.4 Serial channel 0 interrupt - LVI interrupt
IP1.5, IP0.5 Timer 2 interrupt - IIC interrupt
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4.3 PWM C FFMHE] » £ 5% £ [ » Fosc=25MHz
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1. PWM 3i5¢ 0/1 ?‘ﬁi{‘-i‘ﬁi » Ch.0 Fﬁjfgfﬁ r*g’?“' Ch.1 F{ 5= ~3?JH"

Description ) )
2. Period: 1024 [(10bit) Duty cycle: Ch.0 512 5 / Ch.1 256 [

i
1 SYNCMOS TECHNOLOGY
I
#include "SM39R16A2.h"
#include "PWM.h"

C

—
i

#define PWM_VECTOR 8 [IPWM Interrupt Vevtor

#define d_PWMCS 0x00 /IPWMCS[2:0] (PWM clock select 0~7)
#define d_PWMXEN 0x03 //[PWM Channel Enable (0~F)
#define d_PWMPO 0x01 //IPWMO Channel idle polarity select
#define d_PWMP1 0x00 //IPWM1 Channel idle polarity select
#define d_PWMIE 0x01 /IPWM Interrupt Enable bit

unsigned int PWMMD = 0x03FF; //PWMMD[9:0]=Period (PWM Max Data Register 0~1023)
unsigned int PWMDO = 0x01FF; //PWMDO0[9:0]=Duty (PWM Channel 0 Data Register 0~1023)
unsigned int PWMD1 = OxFF; //PWMD1[9:0]=Duty (PWM Channel 1 Data Register 0~1023)

i 1
void PWM _initialize(void) //Initialize PWM
{
EA=0; /IDisable All Interrupt Function
IEPWM = (d_PWMIE); /[Enable PWM Interrupt Function

PWMMDH = PWMMD >> 8;
PWMMDL = PWMMD;
EA=1; /[Enable All Interrupt
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}
I 1l
void PWM_ Output(unsigned int PWMDO,unsigned int PWMD1) //PWM Output Set
{
PWMDOH = (PWMDO0>>8) | (d_PWMPO0<<7);
PWMDOL = (PWMDO);
PWMD1H = (PWMD1>>8) | (d_PWMP1<<7);
PWMDI1L = (PWMD1);
PWMC = PWMC|(d_PWMCS<<5)|(d_PWMXEN);
}
I 1
void PWM_Disable(void)
{
IEPWM = 0; /IDisable PWM Interrupt
PWMC = 0; /[Disable PWM Function
}
I 1/
void PWM_ISR(void) interrupt PWM_VECTOR //PWM Interrupt Subroutine
{
while(PWMIF)
{
PWMIF = 0; //Clear PWM Flag
}
}
i 1/
void main(void) //Main Function Start
{
PWM_initialize(); /ICall PWM Initial Subroutine
PWM_Output(PWMDO, PWMD1);
while(1)
{
}
/IPWM_Disable();
}
Description 3. PWM 335 0/1 ;I“Iﬁ{f?ﬁ‘: » Ch.0 Fﬁjfgﬂﬁqi/?r’ﬂj ’?JH', Ch.1 Fﬁjfﬁfﬁql@@ ’?JH‘. T PWM (18T
4. Period: 1024 [#;(10bit) Duty cycle: Ch.0 256 [{; /Ch.1512 [#;
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@ﬁﬁ Il
I SYNCMOS TECHNOLOGY
I
#include " SM39R16A2.h "
#define d_Fosc 0x00
#define d Fosc_div2 0x20
#define d_Fosc_div4 0x40
#define d _Fosc diveé 0x60
#define d Fosc divs 0x80
#define d Fosc diviz 0xA0
#define d TO overflow 0xCO0
#define d_TO EX O0XEOQ
#define d PWMCS d Fosc divi2 //PWMCS [2:0] (PWM clock select 0~7)
#define d_ PWMXEN 0x03 //PWM0~1 Channel Enable (0-~3)
#define d IDLE HI 0x80
#define d_IDLE_LO 0x00
#define d PWMPO d_IDLE HI //PWMO Channel idle polarity select
#define d PWMP1 d_IDLE HI //PWM1 Channel idle polarity select
#define d PWMIE 0x00 //PWM Interrupt Enable bit
org 0000h //Start
call PWM initialize
Start:
jmp Start
PWM_initialize:
mov PWMMDH, #000 //set pwm max period
mov PWMMDL, #100
mov PWMDOH, #d_PWMPO //set idle polarity
orl PWMDOH, #0 //set pwm0 duty cycle
mov PWMDOL, #10
mov PWMD1H, #d PWMP1l //set idle polarity
orl PWMD1H, #0 //set pwml duty cycle
mov PWMD1L, #20
mov PWMC, #d_PWMCS //PWM CLK select
orl PWMC, #d_PWMXEN //PWM channel enable
ret
PWM Disable:
/ /mov IEPWM, #0 //Disable PWM Interrupt
mov PWMC, #0 //Disable PWM Function
ret
end
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