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PWM 4
)

5.

;"""FILE COMMENT"
; System Name

; File Name

; Version

; Contents

; Customer

; Model

; Order

; CPU

; Compiler

; 0S

; Programmer

; Note

T M3
: NC308WA(V.5.20 Release 1)

: M32C/85 Program Collection
: rjjosb0717_src.a30
:1.00

: Generation of two channels of

clock synchronous serial communication and

four channels of PWM output uses Intelligent 1/0.

(PWM cycle fixation)

2C/85 Group

: Nothing

Copyright,2005 RENESAS TECHNOLOGY CORPORATION
; AND RENESAS SOLUTIONS CORPORATION

; History : 2005.2.28 Ver 1.00

;"FILE COMMENT END™*

Include
.LIST OFF
- INCLUDE sfr32c8586. inc ;Reads the file that defined SFR
.LIST ON
; Symbol definition
RAM_TOP .EQU 00400H ;Start address of RAM
ROM_TOP .EQU OFFAOOOH ;Start address of ROM
VECT_TOP .EQU OFFBDOOH ;Start address of variable vector
FIXED_VECT_TOP .EQU OFFFFDCH ;Start address of fixed vector
PULSE_CYCLE .EQU 3000 ; pulse cycle
H DUTY_4 .EQU 60 ; ch4 initial high duty rate (%)
H_DUTY_5 .EQU 50 ; ch5 initial high duty rate (%)
H DUTY_6 .EQU 40 ; ch6 initial high duty rate (%)
H_DUTY_7 .EQU 30 ; ch7 initial high duty rate (%)

RJJO5B0717-0100/Rev.1.00
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:{ENES/ILS M32C185
/0

2 PWM 4
(PWM )

DUTY_UP .EQU 10 ; up rate of high duty
SET_G1P00 -EQU (PULSE_CYCLE-2)
VARIABLE_NUM -EQU 3

BASE_PULSE .EQU  (PULSE_CYCLE/100)

; Allocation of work RAM area

-SECTION WORKRAM, DATA

-ORG RAM_TOP
WORKRAM_TOP:
read_buff0: .BLKB 1 ; Area of receive data buffer for sample
read_buffl: .BLKB 1 ; Area of receive data buffer for sample
write_buff0: .BLKB 1 ; Area of send data buffer for sample
write_buffl: .BLKB 1 ; Area of send data buffer for sample
pulse_cyc: .BLKB 1
high_duty 4: LBLKW 1
high_duty 5: BLKW 1
high_duty 6: LBLKW 1
high_duty_7: BLKW 1

.ALIGN

WORKRAM_END:

Stack area

.SECTION STACK,DATA,ALIGN

-BLKB 30

-ALIGN
STACK_TOP:

-BLKB 30

-ALIGN
ISTACK_TOP:

Program area

.SECTION PROGRAM, CODE ; Declares section name and section type

.ORG ROM_TOP ; Declares start address

RJJO5B0717-0100/Rev.1.00 2005.02 Page 11 of 25



:{ENES/ILS
/0

M32C/85

(PWM

PWM 4
)

Start up
RESET:
LDC #ISTACK_TOP, ISP ;set istack pointer
FCLR 1 ; Interrupt disabled
; Sets Processor mode, System clock and Main clock division
MOV.B  #03H, prcr ;Removes protect
MOV.B  #100000008B,pm0 ; Single-chip mode
MOV.B  #00000000B,pml ; Flash memory version
MOV.B  #00001000B,cm0 ; Xcin-Xcout High
MOV.B  #00100000B,cml ; Xin-Xout High
MOV.B  #000100108B,mcd ; No division mode
MOV.B  #0OH, prcr ;Protects all registers
LDC #0080h,FLG
LDC #STACK_TOP,SP ;set stack pointer
LDC #VECT_TOP, INTB ;set initial value in interrupt table register
; Clears WORKRAM area
MOvV.W #0, RO
MOV.W #(WORKRAM_END-WORKRAM_TOP)/2, R3
MOV.W #WORKRAM_TOP, Al
SSTR.W
; Intelligent 1/0
MOV.B  #00001111B,tcspr ; n =15 (f2n)
BSET cst_tcspr
MOV.B  #00000010B,ccs ; Communication Clock Select Register
| |++------- ; (CCS1,0):Communication Unit 0 Clock Select Bit
; 1 ;  00:Do not set this value
11 01:f1
; 1 ; *10:f2n
11 11:18
; R ; (CCS3,2):Communication Unit 1 Clock Select Bit

*00:Clock output from the channel i (i=1,2,3)
01:f1
10:f2n
11:18
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:{ENES/ILS M32C185
/0

2 PWM 4
(PWM )

MOV.B  #01111111B,glbcr0 ; Base Timer Control Register 10

HHH H+-————- ; (BCK1,0):Count Source Select bit

SHHH ;  00:Clock stops

SHIHH ;  01:Do not set to this value

4 ;  10:Two-phase pulse signal is applied

ST ; *11:f1

R ; (D1V4,3,2,1,0):Count Source Division Ratio Select bit

o | ;  00000:Divide-by-2

o | ;  00001:Divide-by-4

o | ;  00010:Divide-by-6

o ;

o ;

o | ;  11110:Divide-by-64

o | ; *11111:No Division

jHm——mm - ; (IT):Base Timer Interrupt Select bit

; ; *0:Bit 15 overflows

; ; 1:Bit 14 overflows
MOV.B  #00000010B,glbcrl ; Base Timer Control Register 11

S +--—---- ; (b0):Nothing assigned. When write, set to "0".

HHHA+-—-———-- ; (RST1):Base Timer Reset Cause Select Bit 1

SHITHN ;  0:The base timer is not reset by matching with the G1POO register

ST ; *1:The base timer is reset by matching with the G1P0O register

SH+---———-- ; (RST2):Base Timer Reset Cause Select Bit 2

SHIH ; *0:The base timer is not reset by applying "L"to the INT1 pin

SHIH ;  1:The base timer is reset by applying "L"to the INT1 pin

HH - ; (b3):Reserved Bit. Set to "0".

H || EEEEEEt e ; (BTS):Base Timer Start Bit

1 ; *0:Base timer is reset

S ;  1:Base timer starts counting

B ; (UD1,0):Counter Increment/Decrement Control Bit

o ; *00:Counter increment mode

| ;  0l:Counter increment/decrement mode
4| ; 10:Two-phase pulse signal processing mode
I

; 11:Do not set to this value mode

Sttt ; (b7):Nothing assigned. When write, set to "0".
MOV.B  #00000111B,glpocr0O ; Waveform Generation Register 10

SHIH - ; (MOD2,1,0):Operation Mode Select Bit

HIHH ; 000:Single waveform output mode

SHIHH ;  001:SR waveform output mode

SHHHH ;  010:Phase-delayed waveform output mode

S ; *111:Use communication function output

L= ; (b3):Nothing assigned. When write, set to "0".

H - ; (IVL):Output Initial Value

RJJ05B0717-0100/Rev.1.00 2005.02 Page 13 of 25
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(PWM )

MOV.B  #00000111B,glpocrl

S #44=mmmmes
S
S
S
S

MOV.B  #00000010B,glpoc
N
S

MOV.B  #00000000B,glpoc
MOV.B  #00000000B,glpoc
MOV.B  #00000000B,glpoc
MOV.B  #00000000B,glpoc

S memmaess

r3

r4
r5
ré
r7

*0:0utputs "L"as initial value

1:Outputs "H"as initial value

; (RLD):G1POj Register Value Reload Timing Select Bit

*0:Reloads the G1POj register when write

1:Reloads the G1POj register when the base timer is reset

; (BTRE):Base Timer Reset Enable Bit

0:Enables base timer reset when bit 15 in the base timer overflows

; (INV):Inverse Output Function Select Bit

*0:0utput is not inversed

1:Output is inversed

; Waveform Generation Register 11
(MOD2,1,0) :Operation Mode Select Bit
000:Single waveform output mode
001:SR waveform output mode
010:Phase-delayed waveform output mode

*111:Use communication function output

; (b3):Nothing assigned. When write, set to "0".
; (IVL):Output Initial Value

*0:0utputs "L"as initial value

1:Outputs "H"as initial value

; (RLD):G1POj Register Value Reload Timing Select Bit

*0:Reloads the G1POj register when write

1:Reloads the G1POj register when the base timer is reset

; (BTRE):Base Timer Reset Enable Bit

0:The BTRE bit is provided in the G1POCRO register only.
Set each bit 6 in the GIPOCR1 to G1POCR7 registers to "0".

; (INV):Inverse Output Function Select Bit

*0:0utput is not inversed

1:Output is inversed

; Waveform Generation Register 13

(MOD2,1,0) :Phase-delayed waveform output mode

; (RLD):G1POj Register Value Reload Timing Select Bit

*0:Reloads the G1POj register when write

1:Reloads the G1POj register when the base timer is reset

; Waveform Generation Register 14
; Waveform Generation Register 15
; Waveform Generation Register 16
; Waveform Generation Register 17
(MOD2,1,0):Operation Mode Select Bit
*000:Single waveform output mode
001:SR waveform output mode
010:Phase-delayed waveform output mode

111:Use communication function output

RJJO5B0717-0100/Rev.1.00
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PWM 4

sH+-----—-- ;
s+ ;
S ;
sHI ;
A== ;
;1 ;
;1 ;
N R ;
o ;
;1 ;

MOV.W  #SET_G1P00,glpo0
MOV.W  #1,glpo3

MOV.B  #0,pulse_cyc

(b3):Nothing assigned. When write, set to "0".
(IVL) :Output Initial Value
*0:0utputs "L"as initial value

1:Outputs "H"as initial value

(RLD):G1POj Register Value Reload Timing Select Bit

*0:Reloads the G1POj register when write

1:Reloads the G1POj register when the base timer is reset

(BTRE):Base Timer Reset Enable Bit

0:The BTRE bit is provided in the G1POCRO register only.

Set each bit 6 in the GIPOCR1 to G1POCR7 registers to "0".

; (INV):Inverse Output Function Select Bit

*0:0utput is not inversed

1:Output is inversed

; set pulse cycle

MOV.W  #H _DUTY_4,high_duty 4

MOV.W  #PULSE_CYCLE,R1
MOV.W  #BASE_PULSE,RO

MOV.W  RO,R3
MULU.W #H_DUTY_4,RO
SUB.W RO,R1

MOV.W  R1,glpod

MOV.W  #H _DUTY_5,high_duty 5

MOV.W  #PULSE_CYCLE,R1

MOV.W  R3,RO
MULU.W #H_DUTY_5,R0
SUB.W  RO,R1

MOV.W  R1,glpo5

MOV.W  #H_DUTY_6,high_duty 6

MOV.W  #PULSE_CYCLE,R1

MOV.W  R3,RO
MULU.W #H_DUTY_6,RO
SUB.W RO,R1

MOV.W  R1,glpo6

MOV.W  #H_DUTY_7,high_duty 7

MOV.W  #PULSE_CYCLE,R1

MOV.W  R3,RO
MULU.W #H_DUTY_7,R0
SUB.W  RO,R1

MOV.W  R1,glpo7
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MOV.B  #00100000B,glpocr4
MOV.B  #00100000B,glpocr5
MOV.B  #00100000B,glpocr6é
MOV.B  #00100000B,glpocr7
; (MOD2,1,0):Operation Mode Select Bit

s+
I
U
I
U

MOV.B  #00000000B,glfs
MOV.B  #11111011B,glfe

MOV.B  #000000008B,g0cr
MOV.B  #00000000B,glcr

MOV.B  #10000001B,gOmr
MOV.B  #10000001B,glmr

R ;

e ;

; Waveform Generation Register
; Waveform Generation Register
; Waveform Generation Register

; Waveform Generation Register

*000:Single waveform output mode

001:SR waveform output mode

010:Phase-delayed waveform output mode

14
15
16
17

111:Use communication function output

; (IVL):Output Initial
*0:0utputs "L"as initial value

1:Outputs "H"as initial value

0:Reloads the G1POj register when write

*1:Reloads the G1POj register when the base timer is reset

Value

; (BTRE):Base Timer Reset Enable Bit
0:The BTRE bit is provided in the G1POCRO register only.

; (b3):Nothing assigned. When write, set to "0".

; (RLD):G1POj Register Value Reload Timing Select Bit

Set each bit 6 in the GIPOCR1 to G1POCR7 registers to "0".

(INV):Inverse Output Function Select Bit

*0:0utput is not inversed

1:Output is inversed

; Function Select Register 1

; Function Enable Register 1

; S1/0 Communication Control Register 0

; S1/0 Communication Control Register 1

(TE):Transmit Enable
*0:Transmit disable

1:Transmit enable

Bit

(RE) :Receive Enable Bit

*0:Receive disable

1:Receive enable

; S1/0 Communication Mode Register 0

; S1/0 Communication Mode Register 1

(GMD1,0):Communication Mode Select Bit

01:Clock synchronous serial 1/0 mode

(CKDIR) : Internal/External Clock Select Bit

*0:Internal clock

1:External clock

*0:LSB first
1:MSB first

; (UFORM):Transfer Direction Select Bit
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e e e ; (IRS):Transmit Interrupt Cause Select Bit
; ;  0:No data in the transmit buffer
; ; *L1:Transmission is completed
MOV.B  #00100000B,gOerc ; S1/0 Expansion Receive Control Register 0
MOV.B  #00100000B,glerc ; S1/0 Expansion Receive Control Register 1
e e ; (RSHTE):Receive Shift Operation Enable Bit
; ; 0:Receive shift operation disabled
; ; *1:Receive shift operation enabled
; Sets Interrupt Enable Register
; (note)If an interrupt request is used for interrupt,
; set bit 1,2,4 to 7 to "1"after the IRLT bit is set to "1".
MOV.B ~ #00000001B,iio0ie
MOV.B  #00000001B,iiolie
MOV.B  #00000001B,iio2ie
MOV.B  #00000001B,iio3ie
; R ; (IRLT):Interrupt Request Select Bit
; ; l:Interrupt request is used for interrupt
; Clears Interrupt Request Register
; Requests no interrupt
AND.B  #0,ii00ir
AND.B  #0,ii10lir
AND.B  #0,iio02ir
AND.B  #0,iio03ir
MOV.B  #00100001B,iio0ie
e e ; (SIO0RE):Intelligent 1/0 Communication Unit O Receive Interrupt Request
MOV.B  #00100001B,iiolie
e e ; (SI00TE):Intelligent 1/0 Communication Unit O Transmit Interrupt Request
MOV.B  #00100001B,iio2ie
e e ; (SI01RE):Intelligent 1/0 Communication Unit 1 Receive Interrupt Request
MOV.B  #00100101B,iio3ie
N ; (PO10E):Intelligent 1/0 Waveform Generation Function O Interrupt Request
e ; (SI01TE):Intelligent 1/0 Communication Unit 1 Transmit Interrupt Request

; Sets interrupt priority level
MOV.B  #3,ii00ic
MOV.B  #3,iiolic
MOV.B  #3,ii02ic
MOV.B  #3,iio03ic

; Port setting
MOV.B  #00001111B,ps8 ; Function Select Register A8
; 1H+------- ; (PS8_0):1:P140=0UTC14
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[ E——— ; (PS8_1):1:P141=0UTC15
: | F———— ; (PS8_2):1:P142=0UTC16
T ; (PS8_3):1:P143=0UTC17
MOV.B  #00000000B,ps2 ; Function Select Register A2
; R ; (PS2_0):0:P80=1/0 port
BCLR pd8_0 ; p80:ISRXDO input
MOV.B  #00011000B,psc ; Function Select Register C
N [ [ —— ; (PSC_3):1:P73=1STxD1
R [ S —— ; (PSC_4):1:P74=1SCLK1
; Fmmmmmm o ; (PSC_6):0:Selected by the PSD1_6 bit
MOV.B  #00000000B,psl1 ; Function Select Register Bl
M | [ SR ; (PSL1_3):0:Selected by the PSC_3 bit
- ; (PSL1_4):0:Selected by the PSC_4 bit
M R ; (PSL1_6):0:Selected by the PSC_6 bit
e e e ; (PSL1_7):0:P77=1SCLKO output
MOV.B  #110110008B,psl ; Function Select Register Al
M | [ SR ; (PS1_3):1:Selected by the PSL1_3 bit
- ; (PS1_4):1:Selected by the PSL1 4 bit
M R ; (PS1_6):1:Selected by the PSL1_6 bit
e e e ; (PS1_7):1:Selected by the PSL1 7 bit
BCLR pd7_5 ; P75:1SRxD1 input
MOV.B  #00000011B,psdl ; Function Select Register D1
; Fmmmmmm o ; (PSD1_6):0:P76=1STxDO0
MOV.B  #00000000B, ips ; Input Function Select Register
|+------- ; (IPS0):0:P77=1SCLKO, P80=I1SRxD0
; R ; (IPS1):0:P74=1SCLK1, P75=1SRxD1
BSET bts_glbcrl ; Base timer starts counting
FSET 1 ; Interrupt enabled
MOV.B  #00110000B,g0cr ; S1/0 Communication Control Register 0
MOV.B  #00110000B,glcr ; S1/0 Communication Control Register 1
M B ; (TE):Transmit Enable Bit
| ; O:Transmit disable
| ; *1:Transmit enable
Fommmm e ; (RE):Receive Enable Bit
; ;  O:Receive disable

*1:Receive enable
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MOV.B  #55H,write_buff0
MOV.B  write_buff0,g0tb ; Communication Unit 0 data write

MOV.B  #O0AAH,write_buffl

MOV.B  write_buffl,gltb ; Communication Unit 1 data write
&AIN:
JMP MAIN
| 1100 interrupt processing program
;IOO_INT:
AND.B  #0,ii00ir
MOV.B  gOrb,read buff0 ; Read reception data
REIT
| 1101 interrupt processing program
;IO:L_INT:
AND.B  #0,ii10lir
INC.B  write_buff0
MOV.B  write_buff0,g0tb ; Communication Unit O data write
REIT
; 1102 interrupt processing program
1102_INT:
AND.B  #0,iio02ir
MOV.B  glrb,read buffl ; Read reception data
REIT
; 1103 interrupt processing program
1103_INT:
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PUSHM ~ RO,R1,R2,R3
1103_00:
BTST pol0r
Jz 1103_10
BCLR pol0r ; Interrupt request clear

; Base timer reset judgment

CMP.W  glpo0,glbt
JGEU ?-

CMP.W  #1,g1bt
T 2-

INC.B  pulse_cyc
CMP.B  #VARIABLE_NUM,pulse_cyc
JLEU ?+

MOV.B  #0,pulse_cyc

MOV.W  #H DUTY_4,high_duty 4
MOV.W  #H_DUTY_5,high_duty 5
MOV.W  #H DUTY_6,high_duty 6
MOV.W  #H_DUTY_7,high_duty 7
JMP 1103_01

ADD.W  #DUTY_UP,high_duty 4

ADD.W  #DUTY_UP,high_duty 5

ADD.W  #DUTY_UP,high_duty 6

ADD.W  #DUTY_UP,high_duty 7
1103_01:

MOV.W  #PULSE_CYCLE,R1

MOV.W  #BASE_PULSE,RO

MOV.W  RO,R3
MULU.W high_duty 4,R0
SUB.W  RO,R1

MOV.W  R1,glpo4

MOV.W  #PULSE_CYCLE,R1

MOV.W  R3,RO
MULU.W high_duty 5,R0
SUB.W  RO,R1

MOV.W  R1,glpo5

MOV.W  #PULSE_CYCLE,R1
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MOV.W  R3,RO
MULU.W high_duty 6,R0
SUB.W  RO,R1

MOV.W  R1,glpo6

MOV.W  #PULSE_CYCLE,R1

MOV.W  R3,RO
MULU.W high_duty 7,R0
SUB.W  RO,R1

MOV.W  R1,glpo7

1103_10:
BTST sioltr
Jz 2+
BCLR sioltr ; Interrupt request clear

INC.B  write_buffl
MOV.B  write_buffl,gltb ; Communication Unit 0 data write

AND.B  #24H,iio3ir
JINZ 1103_00

POPM RO,R1,R2,R3
REIT

Dummy interrupt processing program

dummy :
REIT
Setting of variable vector table
.SECTION VECT, ROMDATA
-ORG VECT_TOP+(44*4)
.LWORD 1100_INT ; Intelligent 1/0 Interrupt 0, CAN3
.LWORD 1101_INT ; Intelligent 1/0 Interrupt 1, CAN4
.LWORD 1102_INT ; Intelligent 1/0 Interrupt 2
.LWORD 1103_INT ; Intelligent 1/0 Interrupt 3

; Setting of fixed vector table

.SECTION F_VECT, ROMDATA
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.ORG

.LWORD
.LWORD
.LWORD
.LWORD
.LWORD
.LWORD
.LWORD
.LWORD
.LWORD

.END

FIXED_VECT TOP

dummy
dummy
dummy
dummy
dummy
dummy
dummy
dummy
RESET

;Undefined instruction
;Overflow
;BRK instruction execution

;Address match

;Watchdog timer

SNMI

;Reset
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RENESANS M32C185
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TEKFICEAT SHEREL

1. B EmRE. EREORALIZEHTEYFIHN., FERBREIHENRELY ., REFET HE5EE
AHYFET, BHOFERBKOBERFRIECLI-THREL T, ASEH. XAKEH, 2
MEBEREEZELSELRVLSIBREMEERE LT RRET, EREXRERET. REBEMHIERGGTE
DREFFHTHTBELZELN,

AEMCFIRICRLTOBESRR

1. REHIT. BEFLBERICIECE-BEUGILRA YR T2/ 0C0HGEZTEAWNEL-HDSEEH
ThY. REHPICEEHOEMBERICOVWTILR YR T/ AOHFET MM EEZTDDE
FOEE, FREHETDHIELEDOTIESHY FEA,

2. ABHIZEHOMET—4., K. XK., 7ATSL, 7)) ALFOMIGARKFOFERIZERT
H1EE. E=FEMAEANICHT IEEICEAL. LR YRX T/ 0PEEEZAVERA,

. ABHICRHENEASZT—42. K, R, 7O5 5L, 7ILTd) XLFDMETOERIIAEHHITH
ROLOTHY ., WAHR T /820 FELGLIC, FERICREL-HEFEIEHREERET
BENHYET, LAY R T/ ODFBHRAGOTHBAITHYFELTIE, JANSILRYR
TO/8Y, LY RARFEFRLIIFHUE~NEHORRE CHERBIETETLELIC, LRYR T/
A Y R—LR—I(http://www.renesas.com)’i EZ R L TSN AIRMICEICTEE LI,

4. REHIZEH LI-BERIE. EREZHT O, BEICHELEZEDOTINA—AREHDOTHRRY IFE
R 2EBENEBEHRICELESARICEK, LAY R T2/ 00KF0EEFEVERA,

5. AEHICREOHRET—4. K. RISTRTHEMUEAR., 7OV SLRUTILITYALERATS
BEE. BTAE. 70534 7ILTYXLBTIHET 5723 THEL. YATLEETHSIC
FHMEL. PEHOBEICEVWTERAERZHMLTLLEZSW, LRXYR FH/00F, #@RAATAEIC
NI EEFRIEVNELA,

6. RABERIZHEBE INEHRIE, ARITHIDODIEIBGKRADTTHERASINIHEERHLWVIEIRTAIC
AWonbIEH#BRELTHRE. &40 TEHY FHA, AEHICTEHOR R ZEH.
BEAA. BEEA. MEFTHA. BFAGHEA. BEPBRAREIHIWVE R TLLGE, FHAR
ADCHAECREADEBIZIEZ, WRHR TH/00, LA HRAREFLIIEHNEACBEES
LY,

7. REHOERH, BRIZOVWTIE, XEBIZKZILRAHYR TH/ ADOBFORENDETT,

8. ABMICELEMICOVLWTOEHLEDLE., TOMBRHAZEDORNCIVWELLZLGILRYR TH/
OY, LR Y RABRFGEFELIIFHNEETIBEL S,
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