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I/O
PWM 4 (PWM )
1.
1/0 2 PWM 4
(PWM )
2.
:M32C/85 144
(200 1/0 8 1/0
)
:30MHz
M32C/85 SFR( ) M16C
3.
1/0
16 1
16 8
8 2 2
PWM OUTC1j(j=4 7)
PWM
ISTxDi ISCLKIi
ISRxDi (i=0 1)
RJJ05B0718-0100/Rev.1.00 2005.02 Page 1 of 35



RENESANS M32C185

I/O 2 PWM 4
(PWM )

34 ISTxD1 P73
1133 ISCLK1 P74
32 ISRxD1 P75
31 ISTXDO P76
0 [30 ISCLKO |P77
29 ISRxDO P80
14 OUTC14 |P140
PWM 13 OUTC15 |P141
12 OUTC16 [P142
11 OUTC17 |P143
2 4 "o”
2 iG=4
IILll o
IIHII
(@]
3 0 170
(@]
8
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/0 2 PWM 4
(PWM )
4.
1 9600bps
0 1Mbps
5 j=4 T7)PWM "H”
33.3ns 20pas
GlPOj(j=4 ) 11H11 'I'IL'I'I
j PWM .
IIHII >< J”H"
100
HL!I j PWM HH”
5
1 /21562 601 64984
G1PO4 700 64900
4PWM 3000
(100 )
4"H" (%) |60 G1PO4 601 64984
4PWM 120
4"H" (%) |10
G1PO5 700 64900
5PWM 3000
(100 )
5"H" (%) |50 G1PO5 601 64984
5PWM 120
5"H" (%) |10
G1PO6 700 64900
6PWM 3000
(100 )
6"H" (%) 40 G1PO6 601 64984
6PWM 120
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7"H" (%) 40 G1PO7 601 64984
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/0 2 PWM 4
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4.1.
6 7 ( )
6
30MHz
f2n n=15
1s+30M= 33.3ns
33.3nsxFFFFh= 2,182us
PWM 1 1
z=2
(z )
30M+f2n=1Mbps
1 9600bps
G1PO3 (x ) x=30M+9600+z
X= 1562( )
1/0 3 FFFFh+x=41
1/0 1 FFFFh+(xxzx8bit)=2
1/0
PWM 99900ns
fBT1 PWM j (y ) [y=99900ns+33.3ns
(=4 7) ly=3000
1/0 j
: FFFFh+yxz=43
(=4 _7)
7
(Us) (Us)
1/0 0 1.6 168 268.8] 12.31%
1/0 0 1.6 168 268.8 12.31%
1/0 3
( 1 ) 1.8 41 73.8 3.38%
1/0 1 1 2 2| 0.09%
1/0 1 1 2 2| 0.09%
1/0 4 3.2 43 137.6| 6.30%
1/0 5 3.2 43 137.6) 6.30%
1/0 6 3.2 43 137.6) 6.30%
1/0 7 3.2 43 137.6) 6.30%
19.8 553 1165.8 53%

(2,182u5)
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/0 2 PWM 4
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@
RJJ05B0718-0100/Rev.1.00 2005.02 Page 10 of 35



ENESAS M32C/85
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:{ENES/ILS
/0

M32C/85

(PWM

PWM 4

5.

;"""FILE COMMENT"
; System Name

; File Name

; Version

; Contents

; Customer

; Model

; Order

; CPU

; Compiler

; 0S

; Programmer

; Note

1.

T M3
: NC308WA(V.5.20 Release 1)
: No

: rjjosb0718_src.a30

00

: M32C/85 Program Collection

: Generation of two channels of

clock synchronous serial communication and

four channels of PWM output uses Intelligent 1/0.

(PWM cycle changeability)

2C/85 Group

thing

; 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
S10_1 CLK .EQU 1562 ; Communication Unit 1 S1/0 clock pulse cycle /7 2
PULSE_CYCLE_4  .EQU 3000 ; ch4 initial pulse cycle
H_DUTY_4 .EQU 60 ; Initial high duty rate (%)

RJJO5B0718-0100/Rev.1.00
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:{ENES/ILS M32C185
/0

2 PWM 4
(PWM )

PULSE_UP_4 .EQU 1200 ; up value of pulse cycle

DUTY_UP_4 .EQU 10 up rate of high duty

PULSE_CYCLE_5  .EQU 3000 ch5 initial pulse cycle

H_DUTY_5 .EQU 50 ; Initial high duty rate (%)
PULSE_UP_5 .EQU 1200 ; up value of pulse cycle
DUTY_UP_5 .EQU 10 ; up rate of high duty
PULSE_CYCLE_6  .EQU 3000 ; ch6 initial pulse cycle

H DUTY_6 .EQU 40 ; initial high duty rate (%)
PULSE_UP_6 .EQU 1200 ; up value of pulse cycle
DUTY_UP_6 .EQU 10 ; up rate of high duty

PULSE_CYCLE_7 .EQU 3000
H_DUTY_7 .EQU 30 ; Initial high duty rate (%)
PULSE_UP_7 CEQU 1200
DUTY_UP_7 .EQU 10 ; up rate of high duty

ch7 initial pulse cycle

up value of pulse cycle

VARIABLE_NUM .EQU 3

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
back_glpo3: LBLKW 1

back_glpo4: .BLKW 1

back_glpo5: LBLKW 1

back_g1po6: .BLKW 1

back_glpo7: LBLKW 1

pulse_cyc_4: .BLKB 1

pulse_cyc_5: .BLKB 1

pulse_cyc _6: .BLKB 1

pulse_cyc_7: .BLKB 1

pulse_w_4: .BLKW

pulse_w_5: LBLKW 1
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/0

M32C/85
PWM 4
(PWM )

pulse_w_6: .BLKW 1
pulse_w_7: .BLKW
high_duty 4: LBLKW 1
high_duty 5: .BLKW 1
high_duty 6: LBLKW 1
high_duty_7: .BLKW 1
LALIGN

WORKRAM_END:

Stack area

.SECTION STACK, DATA,ALIGN

.BLKB 30
ALIGN
STACK_TOP:

.BLKB 30
ALIGN
ISTACK_TOP:

Program area

.SECTION PROGRAM, CODE

.ORG ROM_TOP

; Declares section name and section type

; Declares start address

Start up

RESET:

LDC #ISTACK_TOP, ISP

FCLR I

; Sets Processor mode, System clock and Main clock division

MOV.B  #03H, prcr

MOV.B  #100000008,pm0
MOV.B  #000000008B,pml
MOV.B  #000010008B,cm0
MOV.B  #00100000B,cml
MOV.B  #000100108B,mcd

;set istack pointer

; Interrupt disabled

;Removes protect

; Single-chip mode

; Flash memory version
; Xcin-Xcout High

; Xin-Xout High

; No division mode

RJJO5B0718-0100/Rev.1.00
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/0

M32C/85

(PWM

PWM 4

MOV.B

LDC
LDC
LDC

#00H, prcr

#0080h,FLG
#STACK_TOP, SP
#VECT_TOP, INTB

; Clears WORKRAM area

;Protects all registers

;set stack pointer

;set initial value in interrupt table register

MOvV.W #0, RO
MOV.W #(WORKRAM_END-WORKRAM_TOP)/2, R3
MOvV.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
I 01:f1
; I ; *10:f2n
I 11:f8
; 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
MOV.B  #01111111B,glbcr0 ; Base Timer Control Register 10

sHH - ;

M R

(BCK1,0):Count Source Select bit

; 00:Clock stops
01:Do not set to this value

; 10:Two-phase pulse signal is applied
*11:f1

; (D1V4,3,2,1,0):Count Source Division Ratio Select bit
00000:Divide-hy-2

; 00001:Divide-hy-4

00010:Divide-by-6

; 11110:Divide-by-64
*11111:No Division
; (IT):Base Timer Interrupt Select bit

RJJO5B0718-0100/Rev.1.00
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/0

M32C/85
PWM 4
(PWM )

MOV.B  #00000000B,glbcrl

NI
NI ;

S -mmmeeee ;

MOV.B  #00000111B,glpocrO
; (MOD2,1,0):Operation Mode Select Bit

s+
I
U
I
U

MOV.B  #00000111B,glpocrl
; (MoD2,1,0):Operation Mode Select Bit

S #44=mmmmes
S
S
S

*0:Bit 15 overflows

1:Bit 14 overflows

; Base Timer Control Register 11
(b0) :Nothing assigned. When write, set to "0".
(RST1):Base Timer Reset Cause Select Bit 1

*0:The base timer is not reset by matching with the G1P0OO register

1:The base timer is reset by matching with the G1POO register

(RST2):Base Timer Reset Cause Select Bit 2

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

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

(b3):Reserved Bit. Set to "0".
(BTS):Base Timer Start Bit

*0:Base timer is reset

1:Base timer starts counting

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

*00:Counter increment mode

01:Counter increment/decrement mode
10:Two-phase pulse signal processing mode
11:Do not set to this value mode

; (b7):Nothing assigned. When write, set to "0".

; Waveform Generation Register 10

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:Outputs "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:O0utput is not inversed

1:Output is inversed

; Waveform Generation Register 11

000:Single waveform output mode

001:SR waveform output mode

010:Phase-delayed waveform output mode
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(PWM )

S ;
sHH === ;
o ;
sHI ;
S ;
- ;
;1 ;
;1 ;
;1 ;
o ;
; ;

MOV.B  #00000010B,glpocr3

MOV.B  #000000108B,glpocr4
MOV.B  #00000010B,glpocr5
MOV.B  #000000108B,glpocr6
MOV.B  #00000010B,glpocr?
sHI = ;
sHIH ;
SHIH ;
sHIH ;
SHIH ;
sHI+---==———-- ;
s+ ;
sHI ;
;HI ;
B ;
s ;
;1 ;
;1 ;
;1 ;

MOV.W  #1,g1lpo3
MOV.W  #1,back_glpo3

*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

; 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
(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:O0utput is not inversed

1:Output is inversed
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MOV.B  #0,pulse_cyc_4

MOV.W  #H DUTY_4,high_duty 4

MOV.W  #PULSE_CYCLE 4,pulse_w_4

MOV.W  #PULSE_CYCLE_4,RO

MOV.W  RO,R1

Mov.w  #0,R2

DIVU.W #100

MULU.W  #H_DUTY_4,RO

SUB.W  RO,R1

MOV.W  R1,glpo4

MOV.W  R1,back_glpo4

MOV.B  #0,pulse_cyc_5

MOV.W  #H DUTY_5,high_duty 5

MOV.W  #PULSE_CYCLE 5,pulse_w_5

MOV.W  #PULSE_CYCLE_5,RO

MOV.W  RO,R1

Mov.w  #0,R2

DIVU.W #100

MULU.W  #H_DUTY_5,R0

SUB.W  RO,R1

MOV.W  R1,glpo5

MOV.W  R1,back_glpo5

MOV.B  #0,pulse_cyc_6

MOV.W  #H DUTY_6,high_duty 6

MOV.W  #PULSE_CYCLE_6,pulse_w_6

MOV.W  #PULSE_CYCLE_6,R0

MOV.W  RO,R1

Mov.w  #0,R2

DIVU.W #100

MULU.W #H_DUTY_6,R0

SUB.W  RO,R1

MOV.W  R1,glpo6

MOV.W  R1,back_glpo6

MOV.B  #0,pulse_cyc_7

MOV.W  #H DUTY_7,high_duty 7

MOV.W  #PULSE_CYCLE_7,pulse_w_7

MOV.W  #PULSE_CYCLE_7,RO

MOV.W  RO,R1

Mov.w  #0,R2

DIVU.W #100

MULU.W  #H_DUTY_7,RO

SUB.W  RO,R1

MOV.W  R1,glpo7
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MOV.W  R1,back_glpo7

MOV.B  #00000000B,glfs ; Function Select Register 1
MOV.B  #11111011B,glfe ; Function Enable Register 1
MOV.B  #00000000B,gOcr ; S1/0 Communication Control Register 0
MOV.B  #00000000B,glcr ; S1/0 Communication Control Register 1
M B ; (TE):Transmit Enable Bit
| ; *0:Transmit disable
| ;  l:Transmit enable
e e ; (RE):Receive Enable Bit
; ;  *0:Receive disable
; ; l:Receive enable
MOV.B  #10000001B,gOmr ; S1/0 Communication Mode Register 0
MOV.B  #10000001B,glmr ; S1/0 Communication Mode Register 1
1 - ; (GMD1,0):Communication Mode Select Bit
H I ;  01:Clock synchronous serial 1/0 mode
Al - ; (CKDIR): Internal/External Clock Select Bit
Ml ; *0:Internal clock
4] ; 1l:External clock
N R ; (UFORM):Transfer Direction Select Bit
o | ; *0:LSB first
M ; 1:MSB first
e e e ; (IRS):Transmit Interrupt Cause Select Bit
; ;  0:No data in the transmit buffer
; ; *1: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
MOV.B  #00000001B,iiodie
MOV.B  #00000001B,iio9ie
MOV.B ~ #00000001B,iiol0ie
; Fommmm - ; (IRLT):Interrupt Request Select Bit
; ; 1l:Interrupt request is used for interrupt
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; Clears Interrupt Request Register

; Requests no interrupt

AND.
AND.
AND.
AND.
AND.
AND.
AND.

MOV.

MOV.

MOV.

MOV.

MOV.

MOV.

MOV.

B
B

W W W W w

#0,ii00ir
#0,110lir
#0,ii02ir
#0,11031r
#0,ii0dir
#0,11091r
#0,1i010ir

#00100101B, iio0ie

#00100101B, iiolie

#00100001B, iio2ie

#00100001B, iio3ie

#00000101B, iiodie

#00000011B, iio9ie

#00000011B, iiol0ie

; (PO13E):Intelligent 1/0 Waveform Generation Function 3 Interrupt Request

; (SIO0RE):Intelligent 1/0 Communication Unit O Receive Interrupt Request

; (PO14E):Intelligent 1/0 Waveform Generation Function 4 Interrupt Request

; (SI00TE):Intelligent 1/0 Communication Unit O Transmit Interrupt Request

; (SI01RE):Intelligent 1/0 Communication Unit 1 Receive Interrupt Request

; (SI01TE):Intelligent 1/0 Communication Unit 1 Transmit Interrupt Request

; (PO17E):Intelligent 1/0 Waveform Generation Function 7 Interrupt Request

; (PO15E):Intelligent 1/0 Waveform Generation Function 5 Interrupt Request

; (PO16E):Intelligent 1/0 Waveform Generation Function 6 Interrupt Request

; Sets interrupt priority level

MOV.
MOV.
MOV.
MOV.
MOV.
MOV.
MOV.

B
B
B
B
B
B
B

#3,1i00ic
#3,110lic
#3,1i02ic
#3,1103iC
#3,ii0dic
#3,11091C
#3,1i010ic

; Port setting

MOV.

MOV.

B

B

#00001111B, ps8

e 1 ;
| R ;
; (PS8_2):1:P142=0UTC16

; Function Select Register A8
(PS8_0):1:P140=0UTC14
(PS8_1):1:P141=0UTC15

; (PS8_3):1:P143=0UTC17

; Function Select Register A2

; (PS2_0):0:P80=1/0 port

RJJO5B0718-0100/Rev.1.00

2005.02

Page 23 of 35



:{ENES/ILS M32C185
/0

2 PWM 4
(PWM )
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
; Fmmmmm o ; (PSC_6):0:Selected by the PSD1_6 bit
MOV.B  #00000000B,psll ; Function Select Register Bl
- ; (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

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
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MAIN:
JMP MAIN
1100 interrupt processing program
1100_INT:
PUSHM  RO,R1,R2
1100_00:
BTST pol3r
Jz 1100_02
BCLR pol3r ; Interrupt request clear
; Communication Unit 1 S1/0 clock generation
MOV.W  back_glpo3,R0
MOV.W  #S10_1 CLK,R1
MOV.W  #OFFFFH,R2
SUB.W  RO,R2
CMP.W  R1,R2
JGEU ?+
SUB.W  #1,R1
SUB.W R2,R1
JVP 1100 _01
?:
ADD.W  RO,R1
1100_01:
MOV.W  R1,glpo3
MOV.W  R1,back_glpo3
1100_02:

BTST sio0rr

Jz 2+
BCLR sio0rr ; Interrupt request clear
MOV.B  gOrb,read buff0 ; Read reception data

AND.B  #24H,iio0ir
JINZ 1100_00
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POPM RO,R1,R2
REIT

1101 interrupt processing program

1T01_INT:
PUSHM  RO,R1,R2

1101_00:
BTST pol4r
Jz 1101_10
BCLR pol4r ; Interrupt request clear

; ch4 pulse generation

INC.B  pulse_cyc_4

CMP.B  #VARIABLE NUM*2+1,pulse_cyc 4

JLEU 2+

MOV.B  #0,pulse_cyc_4

MOV.W  #PULSE_CYCLE 4,pulse_w_4
MOV.W  #H_DUTY_4,high_duty 4
JMP 1101_01

BTST 0,pulse_cyc 4 ; High output ?

JINZ 2+ ; Yes jump

ADD.W  #DUTY_UP_4,high_duty 4

ADD.W  #PULSE_UP_4,pulse_w_4
1101_01:

MOV.W  pulse_w_4,R0

MOvV.W  RO,R1
MOV.W  #0,R2
DIVU.W #100

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

MOV.W  R1,RO ; Low width->R0

JMP 1101_02

MOV.W  pulse_w_4,R0
MOV.W  #0,R2
DIVU.W #100

MULU.W high_duty 4,R0 ; High width->R0

1101_02:

RJJO5B0718-0100/Rev.1.00

2005.02

Page 26 of 35



:{ENES/ILS
/0

M32C/85

(PWM

PWM 4

MOV.W
MOV.W

SUB.W
CMP.W
JGEU

SUB.W
SUB.W
JMP

ADD.W

1101_03:
MOV W
MOV W

1101_10:
BTST
Jz

BCLR
INC.B
MOV.B

AND.B
JINZ

POPM
REIT

back_glpo4,R1
#OFFFFH,R2

R1,R2
RO,R2

2%

#1,R0

R2,RO

1101_03

R1,R0

RO,glpo4
RO,back_glpo4

sio0tr

2%

sio0tr

write_buff0

write_buff0,g0tb

#24H,i10lir
1101_00

RO,R1,R2

; Interrupt request clear

; Communication Unit O data write

1102 interrupt processing program

1102_INT:
AND.B  #0,iio2ir ; Interrupt request clear
MOV.B  glrb,read buffl ; Read reception data
REIT

; 1103 interrupt processing program

1103_INT:
AND.B  #0,iio3ir ; Interrupt request clear
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INC.B  write_buffl
MOV.B  write_buffl,gltb ; Communication Unit 0 data write
REIT
; 1104 interrupt processing program
1104_INT:

PUSHM  RO,R1,R2

AND.B  #0,iio4ir ; Interrupt request clear

; ch7 pulse generation

INC.B  pulse_cyc 7

CMP.B  #VARIABLE_NUM*2+1,pulse_cyc 7
JLEU 2+

MOV.B  #0,pulse_cyc 7

MOV.W  #PULSE_CYCLE_7,pulse w_7
MOV.W  #H DUTY_7,high_duty 7
JMP 1104_01

?:
BTST 0,pulse_cyc_7 ; High output ?
JINZ 4+ ; Yes jump
ADD.W  #DUTY_UP_7,high_duty 7
ADD.W  #PULSE_UP_7,pulse_w_7
1104_01:
MOV.W  pulse_w_7,RO
MOV.W  RO,R1
MOV.W  #0,R2
DIVU.W #100
MULU.W high_duty_7,RO
SUB.W  RO,R1
MOV.W  R1,RO ; Low width->R0
JMP 1104_02
?:
MOV.W  pulse_w_7,R0
MOV.W  #0,R2
DIVU.W #100
MULU.W high_duty 7,RO ; High width->R0
1104_02:

MOV.W  back_glpo7,R1
MOV.W  #OFFFFH,R2
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SUB.W R1,R2
CMP.W  RO,R2
JGEU ?+

SUB.W  #1,R0
SUB.W R2,RO

JMP 1104_03

ADD.W  R1,RO

1104_03:

MOV.W  RO,glpo7

MOV.W  RO,back_glpo7

POPM RO,R1,R2
REIT

1109 interrupt processing program

1T109_INT:
PUSHM  RO,R1,R2

AND.B  #0,ii09ir ; Interrupt request clear

; ch5 pulse generation

INC.B  pulse_cyc_ 5

CMP.B  #VARIABLE NUM*2+1,pulse_cyc 5

JLEU 2+

MOV.B  #0,pulse_cyc_5
MOV.W  #PULSE_CYCLE_5,pulse_w_5
MOV.W  #H_DUTY_5,high_duty_5

JMP 1109_01

?:
BTST 0,pulse_cyc 5 ; High output ?
INZ 2+ ; Yes jump

ADD.W  #DUTY_UP_5,high_duty 5

ADD.W  #PULSE_UP_5,pulse_w 5
1109_01:

MOV.W  pulse_w 5,R0

MOvV.w  RO,R1
MOV.W  #0,R2
DIVU.W #100

MULU.W high_duty 5,R0
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SUB.W RO,R1
MOV.W  R1,RO ; Low width->R0
JMP 1109_02

MOV.W  pulse_w_5,R0

Mov.w  #0,R2

DIVU.W #100

MULU.W high_duty 5,R0 ; High width->R0

1109_02:
MOV.W  back_glpo5,R1
MOV.W  #OFFFFH,R2

SUB.W R1,R2
CMP.W  RO,R2
JGEU ?+

SUB.W  #1,R0
SUB.W  R2,RO

Jup 1109_03

ADD.W  R1,RO

1109_03:

MOV.W  RO,glpo5

MOV.W  RO,back_glpo5

POPM RO,R1,R2

REIT
; 11010 interrupt processing program
11010_INT:

PUSHM  RO,R1,R2

AND.B  #0,iio0l0ir ; Interrupt request clear

; ch6 pulse generation

INC.B  pulse_cyc 6

CMP.B  #VARIABLE_NUM*2+1,pulse_cyc_6
JLEU 2+

MOV.B  #0,pulse_cyc 6
MOV.W  #PULSE_CYCLE_6,pulse_w_6
MOV.W  #H DUTY_6,high_duty 6
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JMP 11010_01
?:
BTST 0,pulse_cyc_6 ; High output ?
JINZ 2+ ; Yes jump
ADD.W  #DUTY_UP_6,high_duty 6
ADD.W  #PULSE_UP_6,pulse_w_6
11010_01:
MOV.W  pulse_w_6,R0O
MOV.W  RO,R1
Mov.w  #0,R2
DIVU.W #100
MULU.W high_duty 6,R0
SUB.W  RO,R1
MOV.W  R1,RO ; Low width->R0
JMP 11010_02
?:
MOV.W  pulse_w_6,R0O
Mov.w  #0,R2
DIVU.W #100
MULU.W high_duty 6,R0 ; High width->R0
11010_02:
MOV.W  back_glpo6,R1
MOV.W  #OFFFFH,R2
SUB.W R1,R2
CMP.W  RO,R2
JGEU 2+
SUB.W  #1,R0
SUB.W  R2,RO
JMP 11010_03
?:
ADD.W  R1,RO
11010_03:
MOV.W  RO,glpo6
MOV.W  RO,back_glpo6
POPM RO,R1,R2
REIT
; Dummy interrupt processing program
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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

.LWORD 1104_INT ; Intelligent 1/0 Interrupt 4

.LWORD dummy ; CAN 5

.LWORD dummy ; dummy

.LWORD dummy ; dummy

.LWORD dummy ; Intelligent 1/0 Interrupt 8

.LWORD 1109_INT ; Intelligent 1/0 Interrupt 9, CANO

.LWORD 11010_INT ; Intelligent 1/0 Interrupt 10, CAN1
; Setting of fixed vector table

.SECTION F_VECT, ROMDATA

-ORG FIXED_VECT_TOP

.LWORD dummy ;Undefined instruction
.LWORD dummy ;Overflow

.LWORD dummy ;BRK instruction execution
.LWORD dummy ;Address match

.LWORD dummy

.LWORD dummy ;Watchdog timer
.LWORD dummy

.LWORD dummy SNMI

.LWORD RESET ;Reset

.END
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