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CMOS
> PORT_CMOS.asm
> PORT_CMOS.c

P51

Low P50 2.4kHz

X1

P51=1 4.8kHz

High
CPU

(10MH?2)
P51=0

P50

NEC Electronics Corporation
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/*
*
* Title: CMOS port control
*
* Parameters: - fastest CPU clock (fx=10MHz)
* - port 5.0 outputs 4.8kHz when port 5.1 = 1
* - port 5.0 outputs 2.4kHz when port 5.1 = 0
*
*/
#pragma sfr
#pragma NOP
#pragma El
/*
Constants/Variables
*/
/*status list definition*/
#define TRUE 1
#define FALSE 0
/*

Main Program

*/

void main( void )

{

unsigned short i;

PCC = 0x00;
WDTM = OX77;

/* CPU clock: fx */
/* Watchdog Timer Stop */

/* Waiting for oscillation stable time */

while( OSTC.0 == 0 );

MCMO = 1;

/* Waiting for X1 clock change */
while( MCS == 0 );

while(TRUE)
/* control port level judge */
if(P5.1 =1 ){
for( i1=0 ; i<45 ; i+ );

}
else{
for( i=0 ; <92 ; i+ );

}
P5.0 "= 1;

/* supply clock: X1 */

/* set P50 output mode */
/* set P51 input mode */

/* main loop */

/* approx. delay for 4.8kHz */

/* approx. delay for 2_4kHz */

/* Output level reversal */

NEC Electronics Corporation
2003



Parameters:

Title: CMOS port control

- fastest CPU clock (fx=10VMHz)
- port 5.0 outputs 4.8kHz when port 5.1
- port 5.0 outputs 2.4kHz when port 5.1

1
0

Specify Interrupt Vectors

RESET_VECTOR ~ CSEG AT 0000h

Dw start

;0n reset, go to Start

Main Program

CSEG

SEL RBO

MOW  SP, #OFE20h
MoV PCC, #0OH
MoV WDTM, #77H

; CPU clock: fx
; Watchdog Timer Stop

; Waiting for oscillation stable time

start01:

start02:

BT 0STC.0, $start02

BR $start0l

SET1  MCMO

; Waiting for X1 clock change

start03:

start04:

main:

main0l1:

main02:

main03:

BT MCS, $start04
BR $start03

CLR1  PM5.0
SET1  PM5.1

MOW  AX, #00OOH

BF P5.1, $main02

CMPW AX, #45
BNC $main03
INCW AX

BR $main01
CMPW AX, #92
BNC $main03
INCW AX

BR $main02

Movi  CY, P5.0
NOTZ  CY

; enable X1

; set P50 output mode

;approx. delay for 4.8kHz

;approx. delay for 2.4kHz
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Mov1 P5.0, CY ; Output level reversal
BR $main

END
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Nch
» PORT_Nch.asm
» PORT_Nch.c

1 8
P10  High P60  High P10  Low
P60  Low CPU X1 10MHz
X1 (10MHz) P10
P10=0 P60 Low
P10=1 P60 High
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/*
*
* Title: Nch port control
*
* Parameters: - fastest CPU clock (fx=10MHz)
* - port 6.0 outputs high level when port 1.0 =1
* - port 6.0 outputs low level when port 1.0 = 0
*
*/
#pragma sfr
#pragma NOP
#pragma El
/*
Constants/Variables
*/
/*status list definition*/
#define TRUE 1
#define FALSE 0
/*

Main Program

*/

void main( void )

{

}

unsigned short i;

PCC = 0x00;
WDTM = OX77;

/* CPU clock: fx */
/* Watchdog Timer Stop */

/* Waiting for oscillation stable time */

while( OSTC.0 == 0);

MCMO = 1;

/* Waiting for X1 clock change */
while( MCS == 0 );

PM6.0 = 0;
PM1.0 = 1;
while(TRUE)
/* control port level judge */
if(PL.0==1){
P6.0 = 1;
}
else{
P6.0 = 0O;
}
}

/* supply clock: X1 */

/* set P60 output mode */
/* set P10 input mode */

/* main loop */

/* P60=1 */

/* P60=0 */

NEC Electronics Corporation
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Title: Nch port control

Parameters: - fastest CPU clock (fx=10MHz)
- port 6.0 outputs high level when port 1.0 =1
- port 6.0 outputs low level when port 1.0 = 0

; Specify Interrupt Vectors

RESET_VECTOR CSEG AT 0000h  ;On reset, go to Start
Dw start

; Main Program

START CSEG

start
SEL RBO
MOW  SP, #OFE20h
MoV PCC, #O00H ; CPU clock: fx
MoV WDTM, #77H ; Watchdog Timer Stop

; Waiting for oscillation stable time
start01:

BT 0STC.0, $start02

BR $start0l

start02:

SET1  MCMO ; enable X1
; Waiting for X1 clock change
start03:

BT MCS, $start04
BR $start03

start04:
CLR1 PM6.0
SET1 PM1.0
main: ; main loop
BF P1.0, $main0l
SET1 P6.0
BR $main
main0l1:
CLR1 P6.0
BR $main
END
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» CLK Generate.asm
» CLK Generate.c

CPU
X1
2.0 10.0MHz STOP
pCC
Ring-0SC
240 kHz TYP.
CPU X1 Ring-0SC
32.768 kHz
PCC
STOP
Ring-OSC -
X1 10MHz
(OSTC) 6.55ms
CPU (MCS)
X1
CPU (CLS)
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Yes

CPU {XT/2

< No
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A

4

NOP
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/*
*
* Title: Clock generating
*
* Parameters: - fastest CPU clock (fx=10MHz)
* - subsystem clock 32.768kHz
* - Ring-0SC clock 240kHz
*
*/
#pragma sfr
#pragma NOP
#pragma El
/*
Constants/Variables
*/
/*status list definition*/
#define TRUE 1
#define FALSE 0
/*

Main Program

*/

void main( void )

{
PCC = Ox00; /* CPU clock: fx */
WDTM = OX77; /* Watchdog Timer Stop */
/* Waiting for oscillation stable time */
while( OSTC.0 == 0 );
MCMO = 1; /* supply clock: X1 */
/* Waiting for X1 clock change */
while( MCS =0 );
Css = 1; /* enable sub clock */
/* Waiting for sub clock change */
while( CLS = 0 );
while(TRUE) /* Endless loop */

NOPQ);

}

}
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Title: Clock generating

- Ring-0SC clock 240kHz

Parameters: - fastest CPU clock (fx=10MHz)
- subsystem clock 32.768kHz

; Specify Interrupt Vectors

RESET VECTOR  CSEG AT 0000h
Dw start

;0n reset, go to Start

; Main Program

START CSEG

SEL RBO

MOW  SP, #OFE20h
MoV PCC, #0OH
MoV WDTM, #77H

; Waiting for oscillation stable time
start01:

BT 0STC.0, $start02

BR $start0l

start02:

SET1  MCMO
; Waiting for X1 clock change
start03:

BT MCS, $start04
BR $start03
start04:

SET1 CSS

startl0:
BT CLS, $startll
BR $startl0

startll:
main:

NOP

BR $main
END

; CPU clock: fx
; Watchdog Timer Stop

; enable X1

; enable sub clock

; Endless loop

NEC Electronics Corporation
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Interval
» TMO_Interval.asm
» TMO_Interval.c

16

PPG

p PD780146, 780148, 78F0148

1Ims
ms
10MHz

00, 01

INTTMOO

P02

10MHz

000(CR000) 9999
1ms
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CPU X
No

Yes

X1
No

X1
Yes
02
TMOO_Init
TMOO_Start

dl
-

—~ No
Yes

02

C  TMOO_Init )

CRO0O00

CRO0O00(1ms)

( return )

TMOO_Start

TMOO CRO000

( return )
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/*
*
* Title: Interval timer by TMOO
*
* Parameters: - fastest CPU clock (fx=10MHz)
* - timer: 16-bit timer/event counter TMOO
* - timer count clock: fx (10MHz)
* - compare register value (CR000): 0x270f
* - interval time: 1.0 ms
* - interrupt handling: polling of interrupt request flag (TMIFO00)
* - output port: port 0.2 (toggles every 1.0 ms)
*
*/
#pragma sfr
#pragma NOP
#pragma El
/*
Constants/Variables
*/

#define TM_TMOO_INTERVALVALUE  Ox270f

/*status list definition*/
#define TRUE 1
#define FALSE 0

void TMOO_Init(void);
void TMOO_Start();

/*
Main Program
*/
void main( void )
{
PCC = Ox00; /* CPU clock: fx */
WDTM = OX77; /* Watchdog Timer Stop */

/* Waiting for oscillation stable time */

while( 0STC.0 == 0);

MCMO = 1; /* supply clock: X1 */
/* Waiting for X1 clock change */

while( MCS =0 );

PMO.2 = 0; /* P02=0 */

TMOO_Init(); /* TMOO initialization function */
TMOO_Start(); /* TMOO start function */
while(TRUE) /* main loop */

{

/* Waiting for timer request flag */
while( TMIFO00 == 0 )
NOPQ;

NEC Electronics Corporation
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TMIFO00 = 0; /* No interrupt request signal is generated */

P0.2 ~=1; /* P0.2 output reversal */
}
}
/*
Functions Group
*/
/*
Abstract:
Initiate TMOO, select function and input parameter
count clock selection, INT init
*/
void TMOO_Init( void )
{
PRMOO = 0x00; /* internal count clock */
/*timer00 interval*/
CRCO0 = 0x00; /* CRO10 operating mode : Operates as compare register */
/* CROOO operating mode : Operates as compare register */
/* CROOO capture trigger: Captures on valid edge of TI010 */
CROO0 = TM_TMOO_INTERVALVALUE;
}
/*
Abstract:
Start the timer00 counter
*/

void TMOO_Start()

TMCOO = OxOc; /* Clear & start occurs on match between TMOO and CRO0O */
}

NEC Electronics Corporation
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Title: Interval timer by TMOO

Parameters: - fastest CPU clock (fx=10VMHz)
- timer: 16-bit timer/event counter TMOO
timer count clock: fx (10MHZ)
compare register value (CRO00): Ox270f
interval time: 1.0 ms
interrupt handling: polling of interrupt request flag (TMIFO00)
output port: port 0.2 (toggles every 1.0 ms)

Macro Define

TM_TMOO_INTERVALVALUE EQU 270

; Specify Interrupt Vectors

RESET_VECTOR CSEG AT 0000h ; On reset, go to Start
Dw start

; Main Program

START CSEG

start:
SEL RBO
MOW  SP, #OFE20h
MoV PCC, #0OH
MoV WDTM, #77H

CPU clock: fx
Watchdog Timer Stop

; Waiting for oscillation stable time
start01:

BT 0STC.0, $start02

BR $start0l

start02:

SET1  MCMO ; enable X1
; Waiting for X1 clock change
start03:

BT MCS, $start04
BR $start03
CLR1  PMO.2

CALL  ITMOO_Init
CALL  YTMOO_Start

Waiting for X1 clock change
TMOO start function

main: ; main loop
BTCLR ~ TMIFO00, $main00 ; Waiting for timer request flag
NOP
BR $main

main00:

NEC Electronics Corporation
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Movi  CY, P0.2

NOT1 CY
MoVl P0.2, CY ; P0.2 output reversal
BR $main

; Functions Group

;  Abstract:
; Initiate TMOO, select founction and input parameter
; count clock selection, INT init

TMOO_Init:
MoV PRMOO, #00H ; internal count clock
;Timer00 interval
MoV CRC00, #0OH
MOW  CROOO, #TM_TMOO_INTERVALVALUE

RET

;  Abstract:
; Start the timer00 counter

TNOO_Start:
MoV TMCO0, #OCH ; Clear & start occurs on match between TMOO and CROOO

RET

END

NEC Electronics Corporation
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PPG_out
» TMO_PPGout.asm
» TMO_PPGout.c

16 00, 01

PPG

p PD780146, 780148, 78F0148

P01/TO00 PPG 10KHz
Low=20p s)
X1 10MHz
10MHz
(CR0O10) PPG 999 100u s(10kHz)
(CR000) 199 20 s(
CR010
CR000
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CPU

X

=

S
X1

TMOO

| Start

NOP

No
No

Ye
X1
Yes

TMOO_Init

C  T™MOO it )

fx

01:

01:

CRO000

CRO010 TMOO
CRO00 TMOO

FIF

10kHz

20%

( return )
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>

Title: PPG output by TMOO

Parameters: - fastest CPU clock (fx=10MHz)

timer: 16-bit timer/event counter TMOO
timer count clock: fx (10MHz)

compare register CRO00 value: 0x03e7
compare register CR0O10 value: 0x00c7
output port: port 0.1 (PO1/T000)

PPG output freguency: 10kHz (100us period)
PPG duty cycle: 20% (20us pulse)

¥ % %k ok ok ok F X X ¥ X %

*/
#pragma sfr
#pragma NOP

/*

Constants/Variables

*/

#define TM_TMOO_PPGCYCLE 0x3e7
#define TM_TMOO_PPGWIDTH  Oxc7

/*status list definition*/
#define TRUE 1
#define FALSE 0
void TMOO_Init(void);

void TMOO_Start();

/*

Main Program

*/
void main( void )

PCC = 0x00; /* CPU clock: fx */
WDTM = OX77; /* Watchdog Timer Stop */

/* Waiting for oscillation stable time */

while( 0STC.0 == 0);

MCMO = 1; /* supply clock: X1 */
/* Waiting for X1 clock change */

while( MCS =0 );

T™OO_Init(); /* TMOO initialization function */
TMOO_Start(); /* TMOO start function */
while(TRUE) /* Endless loop */
NOPQ);
}
}
/*

Functions Group

NEC Electronics Corporation
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*/

/*

Abstract:
Initiate TMOO, select founction and input parameter
count clock selection, INT init

*/
void T™MOO_Init( void )
{
PRMOO = 0x00; /* internal count clock */
/*timer00 PPG output function*/
P0.1 = 0; /* P01=0 */
PMO.1 = 0; /* set P01 is output mode */
CRCO0 = 0x00; /* CRO10 operating mode : Operates as compare register */

/* CROOO operating mode : Operates as compare register */
/* CROOO capture trigger: Captures on valid edge of TI010 */
TOCO0 = 0x17; /* init low */
CRO0O0 = TM_TMOO_PPGCYCLE;
CR010 = TM_TMOO_PPGWIDTH;

}
/*
Abstract:
Start the timer00 counter
*/
void TMOO_Start( void )
TOCO0=0x17; /* init low */
TMCO0=0x0c; /* Clear & start occurs on match between TMOO and CROOO */

}

NEC Electronics Corporation
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’

’
*

’

’

;* Title: PPG output by TMOO
-k

;* Parameters: - fastest CPU clock (fx=10MHz)

;* - timer: 16-bit timer/event counter TMOO
0 - timer count clock: fx (10MHz)
0 - compare register CRO00 value: 03e7H
i - compare register CR010 value: 00c7H
0 - output port: port 0.1 (PO1/TO00)
0 - PPG output frequency: 10kHz (100us period)
i - PPG duty cycle: 20% (20us pulse)
-k
Macro Define
TM_TMOO_PPGCYCLE EQU 03e7H
TM_TMOO_PPGWIDTH EQU 00c7H
Specify Interrupt Vectors
RESET_VECTOR CSEG AT 0000h ; On reset, go to Start
bW start
Main Program
START CSEG
start
SEL RBO
MOW  SP, #OFE20h
MoV PCC, #O00H ; CPU clock: fx
MoV WDTM, #77H ; Watchdog Timer Stop
; Waiting for oscillation stable time
start01:
BT 0STC.0, $start02
BR $start01
start02:
SET1  MCMO ; enable X1
; Waiting for X1 clock change
start03:
BT MCS, $start04
BR $start03
start04:
CALL ITMOO_Init ; TMOO initialization function
CALL ITMOO_Start ; TMOO start function
main: ; Endless loop
NOP
BR $main
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; Functions Group

Abstract:

Initiate TM0O, select founction and input parameter
count clock selection, INT init

MO0 Init:

MoV PRMOO, #00H ; internal count clock
;Timer00 PPG output function
CLR1 P0O.1
CLR1 PMO.1
MoV CRC0O0, #0OH
MoV TOCO0, #17H ; init low
MOW  CROOO, #TM_TMOO_PPGCYCLE
MOW  CRO10, #TM_TMOO_PPGWIDTH
RET
;  Abstract:

Start the timer00 counter

THOO_Start:

MoV

Mov

RET
END

TOCO0, #17H
TMCO00, #OCH ; Clear & start occurs on match between TMOO and CROOO

NEC Electronics Corporation
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PPG_change
» TMO_PPGcng.asm
» TMO_PPGcng.c

16 00, 01

PPG

p PD780146, 780148, 78F0148

P40 P40=0(Low) 20% P40=1(High) 50% PPG
POL/TO00 OKHz P40
TMO0 CPU X1 10MHz
10MHz P40
POL/TO00 10kHz
16
000(CR000) 00(TMO00)
16 010(CR010)
CRO10 20%
P40=0 50% 20%
P40=1 20% 50%
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C T™oo_init ) ( T™oo_start )

CPU fx
fx CR010 TMOO
| CR000 TMOO
:ji No 01: | FIF
Yes
01:
X1 TMOO CRO0O
CR000
No
X1
| 40 | CR000 TMO0O
| FIF
TMOO_Init
MD INTTMO10
TMOO_Start CR000 (10kHz )
CRO10 ( 20 )
NOP |

( return )
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>

Title: PPG output waveform change by TMOO

Parameters: - fastest CPU clock (fx=10MHz)

timer: 16-bit timer/event counter TMOO

timer count clock: fx (10MHz)

output port: port 0.1 (PO1/T000)

PPG output 10kHz ( PPG duty cycle 20% ) when port 4.0 = 0
PPG output 10kHz ( PPG duty cycle 50% ) when port 4.0 = 1

% ok %k X 3k % X %k ¥

*/

#pragma sfr
#pragma NOP
#pragma El

/*

Specify Interrupt Vectors

*/
#pragma interrupt  INTTMO10 MD_INTTMO10
/*
Constants/Variables
*/

#define TM_TMOO_PPGCYCLE 0x3e7
#define TM_TMOO_PPGWIDTH20 OxOc7
#define TM_TMOO_PPGWIDTH50 Ox1f3

/*status list definition*/
#define TRUE 1
#define FALSE 0
void TMOO_Init(void);

void TMOO_Start();

/*

Main Program

*/

void main( void )

PCC = 0x00; /* CPU clock: fx */
WDTM = OX77; /* Watchdog Timer Stop */

/* Waiting for oscillation stable time */

while( OSTC.0 == 0);

MCMO = 1; /* supply clock: X1 */
/* Waiting for X1 clock change */

while( MCS == 0 );

PMA.0 = 1; /* set P40 is input mode */
T™OO_Init(); /* TMOO initialization function */
TMOO_Start(); /* TMOO start function */
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EIQ; /* Master interruption permission */

while(TRUE) /* Endless loop */
{
NOPQ);
}
}
/*
Functions Group
*/
/*
Abstract:
Initiate TMOO, select founction and input parameter
count clock selection, INT init
*/
void TMOO_Init( void )
{
PRMOO = 0x00; /* internal count clock */
/*timer00 PPG output function*/
P0.1 = 0; /* P01=0 */
PMO.1 = O; /* set POl is output mode */
CRCO0 = 0x00; /* CRO10 operating mode : Operates as compare register */
/* CROOO operating mode : Operates as compare register */
/* CRO00 capture trigger: Captures on valid edge of TI010 */
TOC00 = 0x17; /* init low */
CROO0 = TM_TMOO_PPGCYCLE;
CR0O10 = TM_TMOO_PPGWIDTH20;
TMIFO10 = 0; /* No interrupt request signal is generated */
TMMKO10 = 0; /* Interrupt servicing enabled */
}
/*
Abstract:
Start the timer00 counter
*/
void TMOO_Start( void )
TOC00 = 0x17; /* init low */
TMCO0 = 0xOc; /* Clear & start occurs on match between TMOO and CROOO */
}
/*
Abstract:
TMOO INTTMO10 interrupt service routine
*/
__interrupt void MD_INTTMO10( void )
{

/* control port level judge */
if(P4.0=1)

if( CRO10 == TM_TMOO_PPGWIDTH20 )

TMIFO00 = 0; /* No interrupt request signal is generated */
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T0C00.4 = 0;
TMVKO10 = 1;
CRO10 = TM_TMOO_PPGWIDTHS0;

while( TMIFO00 == 0 );

T0C00.4 = 1;
TMIFO10 = 0;
TMVKO10 = 0;

/* Disables inversion operation */
/* Interrupt servicing disabled */

/* waiting for interrupt request */

/* Enables inversion operation */

/* No interrupt request signal is generated */
/* Interrupt servicing enabled */

if( CRO10 == TM_TMOO_PPGWIDTH50 )

}
}
else

{

}
}

CRO10 = TM_TMOO_PPGWIDTH20;

while( TMIFO00 == 0 );

T0C00.4 = 1;
TMIFO10 = 0;
TMVKO10 = 0;

/* No interrupt request signal is generated */
/* Disables inversion operation */
/* Interrupt servicing disabled */

/* waiting for interrupt request */

/* Enables inversion operation */

/* No interrupt request signal is generated */
/* Interrupt servicing enabled */
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Parameters:

Title: PPG output waveform change by TMOO

- fastest CPU clock (fx=10VMHz)

timer: 16-bit timer/event counter TMOO

timer count clock: fx (10MHz)

output port: port 0.1 (PO1/T000)

PPG output 10kHz ( PPG duty cycle 20% ) when port 4.0 = 0
PPG output 10kHz ( PPG duty cycle 50% ) when port 4.0 = 1

Macro Define

™
™
™

|_TMOO_PPGCYCLE EQU  03e7H
_TMOO_PPGWIDTH20 EQU  00c7H
TMOO_PPGWIDTHS0 EQU  OLf3H

; Specify Interrupt Vectors

RESET_VECTOR

TMO10_VECTOR

CSEG AT 0000h ; On reset, go to Start
DwW start

CSEG AT 0022h

oW MD_INTTMO10

; Main Program

START

CSEG
start:
SEL RBO
MOW  SP, #OFE20h
MoV PCC, #OOH ; CPU clock: fx
MoV WDTM, #77H ; Watchdog Timer Stop
; Waiting for oscillation stable time
start01:
BT 0STC.0, $start02
BR $start0l
start02:
SET1 MCMO ; enable X1
; Waiting for X1 clock change
start03:
BT MCS, $start04
BR $start03
start04:
SET1 PM4.0
CALL ITMOO_Init ; TMOO initialization function
CALL ITMOO_Start ; TMOO start function
El ; Master interruption permission
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main:
NOP
BR

$main

; Endless loop

; Functions Group

Abstract:

Initiate TMOO, select founction and input parameter
count clock selection, INT init

TMOO_Init:
MoV PRMOO, #0OOH ; internal count clock
;Timer00 PPG output function
CLR1 P0O.1
CLR1 PMO.1
MoV CRC00, #0OH
MoV TOCO0, #17H ; init low
MOW  CROOO, #TM_TMOO_PPGCYCLE
MOW  CRO10, #TM_TMOO_PPGWIDTH20
CLR1  TMIFO10
CLR1  TMMKO10 ; Interrupt servicing enabled
RET
; Abstract:
; Start the timer00 counter
TNOO_Start:
MoV TOCO0, #17H
MoV TMC00, #OCH ; Clear & start occurs on match between TMOO and CROOO
RET
; Abstract:
; TMOO INTTMO10 interrupt service routine
ND_INTTMO10:
SEL RB1
BF P4.0, $MD_INTTMO10 10
MOW  AX, CRO10
CMPW  AX, #TM_TMOO_PPGWIDTH20
BNZ $MD_INTTMO10_END
CLR1  TMIFO00
CLR1 TOC00.4 ; Disables inversion operation
SET1  TMMKO10
MOW  CRO10, #TM_TMOO_PPGWIDTH50

MD_INTTMOL0_O1:
BT
BR
MD_INTTMO10_02:

SET1
CLR1
CLR1

TMIFO00, $MD_INTTMO10 02
$D_INTTMO10_01

TOC00.4
TMIFO10
TMMKO10

; waiting for interrupt request

; Enables inversion operation
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BR

MD_INTTMO10_10:
MOV
CPW
BNZ

CLR1
CLR1
SET1
Moww

MD_INTTMO10 11:
BT
BR
MD_INTTMO10_12:

SET1
CLR1
CLR1

MD_INTTMO10_END:

RETI

END

MD_INTTMO10_END

AX, CRO10
AX, #TM_TMOO_PPGWIDTHS0
$VD_INTTMOL0_END

TMIFO00

TOC00.4 ; Disables inversion operation
TMMKO10

CRO10, #TM_TMOO_PPGWIDTH20

TMIFO00, $MD_INTTMO10 12 ; waiting for interrupt request
$VD_INTTMO10_11

TOC00.4 ; Enables inversion operation
TMIFO10
TMVMKO10
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3.34
|
Capture
» TMO_Capture.asm
» TMO_Capture.c

16 00, 01

PPG

p PD780146, 780148, 78F0148

POO/T100 High, Low
CPU
(10MHz)

25MHz
INTTMO10
High Low
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main

CPU #fx
No

Yes

X1
No

X1
|Yes
TMOO_Init
TMOO_Start
NOP

C  T™MOO_Init )

TI1000

fx/2"2

(_MD INTTMO10 )

00:

CRO10

CROO00 TI000

CRO000

TMOO_Start

return

|

|
C_reum D
oo _start D

|

TMOO:

( return )
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/*

*

* Title: Pulse width measurement by TMOO

*

* Parameters: - fastest CPU clock (fx=10MHz)

* - timer: 16-bit timer/event counter TMOO

* - timer count clock: x/4(2.5VHz)

* - capture register: 16-bit register CRO00

* - capture trigger: rising edge on port 0.0 (PO0/TI000)
* - interrupt: rising edge on port 0.0 (PO0/T1000)
*

*/

#pragma sfr
#pragma NOP
#pragma El

/*

Specify Interrupt Vectors

*/

#pragma interrupt  INTTMO10 MD_INTTMO10
/*

Constants/Variables

*/

/*status list definition*/

#define TRUE 1

#define FALSE 0

/*Timer00, TimerOl pulse width measure*/
unsigned short tm00_pul_old 1;
unsigned short tm00_pos_width;
unsigned short tm00_neg_width;

void TMOO_Init(void);
void TMOO_Start( void );

/*

Main Program

*/
void main( void )
{
PCC = Ox00; /* CPU clock: fx */
WDTM = OX77; /* Watchdog Timer Stop */

/* Waiting for oscillation stable time */

while( 0STC.0 == 0);

MCMO = 1; /* supply clock: X1 */
/* Waiting for X1 clock change */

while( MCS =0 );

T™OO_Init(); /* TMOO initialization function */
TMOO_Start(); /* TMOO start function */
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EIQ; /* Master interruption permission */
while(TRUE) /* Endless loop */
NOPQ);

}
3

/*

Functions Group

*/

/*

Abstract:
Initiate TMOO, select founction and input parameter
count clock selection, INT init

=/
void T™MOO_Init( void )

/*timer00 pulse measurement function*/

PRMOO = 0Ox11; /* count clock=systemclock/4 */
/* T1000 low->high edge capture */
PMO.O = 1; /* set P00 is input mode */
CRCOO = Ox7; /* CRO10 operating mode : Operates as capture register */

/* CROOO operating mode : Operates as capture register */

/* CROO0 capture trigger: Captures on valid edge of TI000 by reverse phase */
CRO00 = Ox0;
CRO10 = Ox0;

TMIFO10 = 0; /* No interrupt request signal is generated */
TMMKO10 = 0; /* Interrupt servicing enabled */

/*

Abstract:
Start the timer00 counter

*/
void TMOO_Start( void )
{
tm00_pul_old_1
1m00_pos_width
tm00_neg_width

0;
0;
0;

TMCOO = 0x04; /* Free-running mode */

/*

Abstract:
TMOO INTTMO10 interrupt service routine

*
/
__interrupt void MD_INTTMO10( void )

/*pulse width calculation*/
unsigned short tm00_pul_new 0 = (unsigned short)CRO00;
unsigned short tm00_pul_new 1 = (unsigned short)CR0O10;
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unsigned char stat = TMCOO;
OVF00 = 0; /* Overflow flag clear */

if(stat & Ox1){ /* overflow generated */
iT(tm00_pul_new 0 < tm00_pul_new_1){
m00_pos_width = (unsigned short)(((unsigned long)0x10000
+ (unsigned long)tm00_pul_new_0) - tm00_pul_old 1);
tm00_neg_width = tm00_pul_new 1 - tm00_pul_new_O;

}
else{
tm00_pos_width = tm00_pul_new 0 - tm00_pul_old_1;
tm00_neg_width = (unsigned short)(((unsigned long)0x10000
+ (unsigned long)tm00_pul_new_1) - tm00_pul_new 0);
}

}
else{
tm00_pos_width = tm00_pul_new 0 - tm00_pul_old_1;
tm00_neg_width = tm00_pul_new 1 - tm00_pul_new_0;
}

m00_pul_old_1 = tm00_pul_new_1;
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Parameters:

Title: Pulse width measurement by TMOO

- fastest CPU clock (fx=10VMHz)

- timer: 16-bit timer/event counter TMOO

- timer count clock: x/4(2.5VHz)

- capture register: 16-bit register CRO00

- capture trigger: rising edge on port 0.0 (PO0/TI000)
- interrupt: rising edge on port 0.0 (PO0/T1000)

Macro Define

DSEG

tm00_pul_old_1:
tm00_pos_width:
tm00_neg_width:

DS 2
DS 2
DS 2

; Specify Interrupt Vectors

RESET_VECTOR

TMO10_VECTOR

CSEG AT 0000h ; On reset, go to Start
DW start

CSEG AT 0022h

DwW MD_INTTMO10

; Main Program

CSEG
start
SEL RBO
MOW  SP, #OFE20h
MoV PCC, #O00H ; CPU clock: fx
MoV WDTM, #77H ; Watchdog Timer Stop
; Waiting for oscillation stable time
start01:
BT 0STC.0, $start02
BR $start0l
start02:
SET1 MCMO ; enable X1
; Waiting for X1 clock change
start03:
BT MCS, $start04
BR $start03
start04:
CALL ITMOO_Init ; TMOO initialization function
CALL ITMOO_Start ; TMOO start function
El ; Master interruption permission
main: ; Endless loop
NOP
BR $main
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; Functions Group

Initiate TMOO, select founction and input parameter

;  Abstract:
; count clock selection, INT init

THOO_ Init:

;Timer00 pulse measurement function
MoV PRMOO, #11H ; count clock=systemclock/4
; TI000 low->high edge capture

SET1  PM0.O

Mov CRCO0, #07H

MOW  CROOO, #0O0OOH

MOW  CRO10, #00OOH

CLR1  TMIFO10 ; enable INTTMO10 interrupt
CLR1  TMMKO10

RET

;  Abstract:
; Start the timer00 counter

TMOO_Start:
MOW  AX, #0OO0OOH
MOV tm00_pul_old_1, AX
MOWW 1tm00_pos_width, AX
MOWW Hm00_neg_width, AX

MoV TMCO0, #04H ; Free-running mode

RET

Abstract:
TMOO INTTMO10 interrupt service routine

= wiwrurua

D_INTTMO10:
SEL RB1
MOW  AX, CRO10 ; Rising
MOW  DE, AX ;
MOWW AX, CRO00 ; Falling
MOW  BC, AX ;
; calculate pulse active interval: Falling(CRO00) - Rising(Old)
XCH A, X
SUB A, m00_pul_old_1+0
XCH A, X

SUBC A, 'tm00_pul_old_1+1
MOWW tm00_pos_width, AX

MOW  AX, DE
Mow 1tm00_pul_old_1+0, AX

; calculate pulse inactive interval: Rising(CR010) - Falling(CRO00)
XCH A, X
SUB A, C
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END

XCH
SUBC
MOWW

RETI

A, X
A, B
1tm00_neg_width, AX
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|

Square
» TMO_SquareWave.asm
» TMO_SquareWave.c

16 00, 01

PPG

p PD780146, 780148, 78F0148

500ms PO1/TO00

CPU X1
10MHz
(CRO00) 4999
(TMOO) CRO00 (500 s) PO1/TO00
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w C  T™o0 It )

CPU fx
fx
No 01:
Yes
X1 01:
L o CR000
Yes
TMOO_Init F/F
| CRO0O0O TMOO
TMOO_Start
NOP CR000(500us)

( return )

( T™o0_start )

FIF
CRO00 TMOO

TMOO CRO000

( return )
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/*
*
* Title: Rectangle wave output by TMOO
*
* Parameters: - fastest CPU clock (fx=10MHz)
* - timer: 16-bit timer/event counter TMOO
* - timer count clock: fx (10 MHz)
* - compare register value (CR000): 0x1387
* - output port: port 0.1 (PO1/TO00)
* - square wave output frequency: 2kHz (500us period)
*
*/
#pragma sfr
#pragma NOP
#pragma El
/*
Constants/Variables
*/

#define TM_TMOO_SQUAREWIDTH 0x1387
/*status list definition*/

#define TRUE 1

#define FALSE 0

void TMOO_Init(void);

void TMOO_Start();

/*

Main Program

*/

void main( void )

PCC = 0x00; /* CPU clock: fx */
WDTM = OX77; /* Watchdog Timer Stop */

/* Waiting for oscillation stable time */

while( OSTC.0 == 0);

MCMO = 1; /* supply clock: X1 */
/* Waiting for X1 clock change */

while( MCS == 0 );

TMOO_Init(); /* TMOO initialization function */
TMOO_Start(); /* TMOO start function */
while(TRUE) /* Endless loop */
NOPQ);
}
}
/*

Functions Group
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*/

/*
Abstract:

Initiate TMOO, select founction and input parameter
count clock selection, INT init

*/

void T™MOO_Init( void )

{
PRMOO = 0x00; /* internal count clock*/
/*timer00 squarewave output*/
P0.1 = 0; /* P01=0 */
PMO.1 = 0; /* set P01 is output mode */
CRCO0 = 0x00; /* CRO10 operating mode : Operates as compare register */

/* CROOO operating mode : Operates as compare register */
/* CROOO capture trigger: Captures on valid edge of TI010 */

TOCO0 = Ox7; /* init low */
CROOO = TM_TMOO_SQUAREWIDTH;

}

/*

Abstract:

Start the timer00 counter

*/

void TMOO_Start()
TOCO0 = 0X7; /* init low */
TMCOO = OxOc; /* Clear & start occurs on match between TMOO and CRO00O */

}
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Title: Rectangle wave output by TMOO

Parameters: - fastest CPU clock (fx=10MHz)

timer: 16-bit timer/event counter TMOO

timer count clock: fx (10 MHz)

compare register value (CRO00): 0x1387

output port: port 0.1 (POL1/T000)

square wave output frequency: 2kHz (500us period)

; Macro Define

TM_TMOO_SQUAREWIDTH ~ EQU  1387h

; Specify Interrupt Vectors

RESET_VECTOR CSEG AT 0000h ; On reset, go to Start
Dw start

; Main Program

START CSEG

start:
SEL RBO
MOW  SP, #OFE20h
MoV PCC, #00H ; CPU clock: fx
MoV WDTM, #77H ; Watchdog Timer Stop

; Waiting for oscillation stable time
start01:

BT 0STC.0, $start02

BR $start0l

start02:

SET1  MCMO ; enable X1
; Waiting for X1 clock change
start03:

BT MCS, $start04
BR $start03

starto4
CALL ITMOO_Init ; TMOO initialization function
CALL ITMOO_Start ; TMOO start function
main: ; Endless loop
NOP
BR $main

; Functions Group
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Abstract:
Initiate TMOO, select founction and input parameter
count clock selection, INT init

TMOO_Init:
MoV PRMOO, #00H ; internal count clock
;Timer00 square wave output function
CLR1  P0.1
CLR1  PMO-1

MoV CRCO0, #0OH
MoV TOC00, #07H ; init low
MOW  CROOO, #TM_TMOO_SQUAREWIDTH

RET

Abstract:
Start the timer00 counter

TNOO_Start:
MoV TOC00, #O7H ; init low
MoV TMCO0, #OCH ; Clear & start occurs on match between TMOO and CROOO
RET

END
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3.36
|
OneShot
» TMO_Oneshot.asm
» TMO_Oneshot.c

16 00, 01

PPG

p PD780146, 780148, 78F0148
POO/TI00

X1 (10MH?2)

000(CRO000)
2.0ms 16
24999
16
TMOO CRO000
PO1

10MHz

2.5ms

PO.1

2ms

00 TMOO0
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CPU :fx

=

No
Yes
X1
No
X1
Yes
TMOO_Init

TMOO_Start

NOP

C  TMOO_Init )

(. TMO0O_Start )

fx

01:

01:

CRO010 TMOO

FIF
CR000 TMOO

CRO0O10

TIO00

CR010 TMOO

FIF
CRO00 TMOO

CR000(2.0ms)

CR010(2.5ms)

00:

T1000
fx

( return )
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>

L I R I I I I R B R

Title: One shot pulse output by TMOO

Parameters: - fastest CPU clock (fx=10MHz)

timer: 16-bit timer/event counter TMOO
timer count clock: fx (10 MHz)

compare register value (CRO10): Ox6la7
compare register value (CRO00): Oxdelf
pulse delay time: 2.0 ms

- pulse width: 0.5 ms

- output port: port 0.1

- input port: port 0.0 (positive edge)

*/

#pragma sfr
#pragma NOP
#pragma El

/*

Constants/Variables

*/
#define TM_TMOO_ONESHOTCYCLE
#define TM_TMOO_ONEPULSEDELAY

/*status list definition*/
#define TRUE 1
#define FALSE 0

void TMOO_Init(void);
void TMOO_Start();

/*

Ox6la7
Ox4elf

Main Program

*/

void main( void )

PCC = 0x00;
WDTM = OX77;

/* CPU clock: fx */
/* Watchdog Timer Stop */

/* Waiting for oscillation stable time */

while( 0STC.0 == 0);
MOMO = 1;

/* supply clock: X1 */

/* Waiting for X1 clock change */

while( MCS == 0 );
T™OO_Init();
TMOO_Start();
while(TRUE)

{

NOPQ);
}

/* TMOO initialization function */
/* TMOO start function */

/* Endless loop */
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/*

Functions Group

*/

/*

Abstract:

Initiate TMOO, select founction and input parameter

count clock selection, INT init

=/
void TMOO_Init( void )

PRMOO = 0x00;
/*timer00 one shot pulse output*/

P0.1 = 0;
PMO.1 = 0;
CRCO0 = 0x00;
TOCOO = 0x37;

CRO0O = TM_TMOO_ONESHOTCYCLE;
CROL0 = TM_TMOO_ONEPULSEDELAY;

/* internal count clock */

/* P01=0 */

/* set POl is output mode */

/* CRO10 operating mode : Operates as compare register */
/* CROOO operating mode : Operates as compare register */
/* CROOO capture trigger: Captures on valid edge of TI010 */
/* Timer output F/F reset (0) */

/* Enables inversion operation/output */

/* One-shot pulse output mode */

PMO.0 = 1; /* set POO is input mode */
PRMOO = 0x10; /* timer00 input O rising edge */
}
/*
Abstract:
Start the timer0O counter
*/
void TMOO_Start( void )
TOCO0 = 0x37; /* Timer output F/F reset (0) */
/* Enables inversion operation/output */
/* One-shot pulse output mode */
TMCOO = 0x08;

/* Clear & start occurs on TI001 valid edge */
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Title: One shot pulse output by TMOO

- pulse width: 0.5 ms
- output port: port 0.1

Parameters: - fastest CPU clock (fx=10MHz)

timer: 16-bit timer/event counter TMOO
timer count clock: fx (10 MHz)

compare register value (CRO10): Ox6la7
compare register value (CRO00): Oxdelf
pulse delay time: 2.0 ms

- input port: port 0.0 (positive edge)

Macro Define

TM_TMOO_ONESHOTCYCLE ~ EQU  61a7h
TM_TMOO_ONEPULSEDELAY EQU  4delfh

; Specify Interrupt Vectors

RESET_VECTOR ~ CSEG AT 0000h
oW start

On reset, go to Start

; Main Program

START CSEG

start:
SEL RBO
MOW  SP, #OFE20h
MoV PCC, #0OH
Mov WDTM, #77H

; Waiting for oscillation stable time
start01:

BT 0STC.0, $start02

BR $start01

start02:

SET1 MCMO
; Waiting for X1 clock change
start03:

BT MCS, $start04
BR $start03
start04:

CALL  ITMOO_Init
CALL  ITMOO_Start

main:
NOP
BR $main

; CPU clock: fx
; Watchdog Timer Stop

; enable X1

; TMOO initialization function
; TMOO start function

; Endless loop
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; Functions Group

Initiate TMOO, select founction and input parameter
count clock selection, INT init

;  Abstract:

THOO_ Init:

MoV PRMOO, #00H ; internal count clock
;Timer0O one shot pulse output
CLR1 P0O.1
CLR1 PMO.1
MoV CRC00, #0OOH
MoV TOCO0, #37H ; One-shot pulse output mode
MOW  CROOO, #TM_TMOO_ONESHOTCYCLE
MOW  CRO10, #TM_TMOO_ONEPULSEDELAY
SET1 PMO.0
MoV PRMOO, #10H ; Timer00 input O rising edge
RET
Abstract:
; Start the timer00 counter
TNOO_Start:
MoV TOC00, #37H
MoV TMC00, #08H ; Clear & start occurs on TI001 valid edge
RET
END
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Interval

» TMB50_Interval.asm

» TMB50_Interval.c

(10MHz)

155

50, 51

1ms INTTMS0

ms P02 CPU

156.25kHz

TMIFS0
P02
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CPU X
No

Yes

X1
No

X1
Yes
02
TM50_Init
TM50_Start

dl
-
No
=1
Yes

02

C  TM50_Init )

x/2"6

CR50(1ms)

( return )

( TM50 Start )

( return )
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>

Title: Interval timer by TM50

Parameters: - fastest CPU clock (fx=10MHz)

timer: 8-bit timer/event counter TM50

timer count clock: x/64(156.25KHz)

compare register value (CR50): 0x9b

interval time: 1.0 ms

interrupt handling: polling of interrupt request flag (TMIF50)
output port: port 0.2 (toggles every 1.0 ms)

% o ok X X 3k X X 3k ¥

*/

#pragma sfr
#pragma NOP
#pragma El

/*

Constants/Variables

*/

#define ™ _TM50_CLOCK 0x5
#define TM_TM50_INTERVALVALUE ~ Ox9b

/*status list definition*/
#define TRUE 1
#define FALSE 0
void TM50_Init(void);

void TM50_Start();

/*

Main Program

*/

void main( void )

PCC = 0x00; /* CPU clock: fx */
WDTM = OX77; /* Watchdog Timer Stop */

/* Waiting for oscillation stable time */

while( OSTC.0 == 0);

MCMO = 1; /* supply clock: X1 */
/* Waiting for X1 clock change */

while( MCS == 0 );

PMO.2 = 0; /* set P02 is output mode */
T™™50_Init(); /* TM50 initialization function */
TM50_Start(); /* TM50 start function */
while(TRUE) /* main loop */

{

/* Waiting for timer request flag */
while( TMIF50 == 0 )
{
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NOPQ);

TMIF50 = 0; /* No interrupt request signal is generated */
P0.2 N=1; /* P0.2 output reversal */
}
}
/*
Functions Group
*/
/*
Abstract:
Initiate TM50, select founction and input parameter
count clock selection, INT init
*/

void TM50_Init( void )
TCL50 = T™M_TM50_CLOCK; /* internal count clock */
/*timer50 interval*/

) CR50 = TM_TM50_INTERVALVALUE;

/*

Abstract:
Start the timer50 counter

*/
void TM50_Start()

/*timer50 interval*/
TCES0 = 1; /* Count operation start */
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Title: Interval timer by TM50

Parameters: - fastest CPU clock (fx=10MHz)

timer: 8-bit timer/event counter TM50

timer count clock: x/64(156.25KHz)

compare register value (CR50): 0x9b

interval time: 1.0 ms

interrupt handling: polling of interrupt request flag (TMIF50)
output port: port 0.2 (toggles every 1.0 ms)

; Macro Define

TM_TM50_CLOCK EQU  OsH
TM_TMS0_INTERVALVALUE EQU  9BH

; Specify Interrupt Vectors

RESET_VECTOR ~ CSEG AT 000Ch ; On reset, go to Start
DwW start

: Main Program

START CSEG

start:
SEL RBO
MOW  SP, #OFE20h
MoV PCC, #0OH ; CPU clock: fx
MoV WDTM, #77H ; Watchdog Timer Stop

; Waiting for oscillation stable time
start01:

BT 0STC.0, $start02

BR $start0l

start02:
SET1 MCMO ; enable X1
; Waiting for X1 clock change
start03:
BT MCS, $start04
BR $start03
start04
CLR1  PM0.2
CALL ITM50_Init ; TM50 initialization function
CALL ITM50_Start ; TM50 start function
main:
BTCLR  TMIF50, $main00
NOP
BR $main

NEC Electronics Corporation
2003

62



main00:
Mov1
NOT1
MovL

BR

CY, P0.2
cY
P0.2, CY

$main

P0.2 output reversal

; Functions Group

Abstract:

Initiate TM50, select founction and input parameter
count clock selection, INT init

TN50_Init:

MoV

;Timer50 interval timer

Mov

RET

TCL50, #TM_TM50_CLOCK

; internal count clock

CR50, #TM_TMS0_INTERVALVALUE

Start the timer50 counter

; Abstract:

TS0 Start:
SET1
RET

END

TCES0

Count operation start
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342
|
Square
» TM50_SquareWave.asm
» TM50 _SquareWave.c

50, 51
PWM
500ms P17/TO50
CPU X1
156.25kHz
CR50 77
500u s P17/TO50
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CPU :fx
fx/2"\6
No 1:
Yes
1:
X1
No 0
X1 TM50 CR50 &
Vo F/IF
TM50_Init
TM50_Start
— 1kHz
NOP
( return )

(. TM50 Start )

( return )
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>

Title: Rectangle wave output by TM50

Parameters: - fastest CPU clock (fx=10MHz)

timer: 8-bit timer/event counter TM50

timer count clock: x/64(156.25KHz)

compare register value (CR50): Ox4d

output port: port 1.7 (P17/T050)

square wave output frequency: 1kHz (ims period)

%k ok ok ok X X ¥ X %

*/

#pragma sfr
#pragma NOP
#pragma El

/*

Constants/Variables

*/

#define TM_TM50_CLOCK 0x5
#define TM_TM50_SQUAREWIDTH Ox4d

/*status list definition*/
#define TRUE 1
#define FALSE 0
void TM50_Init(void);

void TM50_Start();

/*

Main Program

*/
void main( void )
{
PCC = 0x00; /* CPU clock: fx */
WDTM = OX77; /* Watchdog Timer Stop */
/* Waiting for oscillation stable time */
whille( 0STC.0 == 0);
MCMO = 1; /* supply clock: X1 */
/* Waiting for X1 clock change */
while( MCS =0 );
T™™50_Init(); /* TM50 initialization function */
TM50_Start(); /* TM50 start function */
while(TRUE) /* Endless loop */
NOPQ);
}
}
/*
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Functions Group

*/

/*

Abstract:
Initiate TM50, select founction and input parameter
count clock selection, INT init

*/
void TM50_Init( void )

TCL50=TM_TM50_CLOCK; /* internal count clock */

/* timer50 square wave output */

P1 = 0x00; /* P1=0x00 */
PM1 = 0x00; /* T050 output */
TMC50 = 0x07; /* F/F reset */

/* F/F turn over enable */

CR50 = T™M_TM50_SQUAREWIDTH;

/*

Abstract:
Start the timer50 counter

*/
void TM50_Start()

/* timer50 square wave output */
TCES0 = 1; /* Count operation start */

}
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Title: Rectangle wave output by TM50

Parameters: - fastest CPU clock (fx=10MHz)

timer: 8-bit timer/event counter TM50

timer count clock: x/64(156.25KHz)

compare register value (CR50): Ox4d

output port: port 1.7 (P17/T050)

square wave output frequency: 2kHz (500us period)

Macro Define

™™ TM50_CLOCK EQU 05H
T™_TM50_SQUAREWIDTH EQU 4aH
Specify Interrupt Vectors
RESET_VECTOR CSEG AT 0000h ; On reset, go to Start
Dw start
Main Program
START CSEG
start:
SEL RBO
MOW  SP, #OFE20h
MoV PCC, #OOH ; CPU clock: fx
MoV WDTM, #77H ; Watchdog Timer Stop

; Waiting for oscillation stable time
start01:

BT 0STC.0, $start02

BR $start01

start02:

SET1  MCMO ; supply clock: X1
; Waiting for X1 clock change
start03:

BT MCS, $start04
BR $start03

start04
CALL ITM50_Init ; TM50 initialization function
CALL ITM50_Start ; TM50 start function
main: ; Endless loop
NOP
BR $main

: Functions Group
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;  Abstract:
; Initiate TM50, select founction and input parameter
; count clock selection, INT init

TM50_Init:
Mov TCL50, #TM_TM50_CLOCK ; internal count clock

;Timer50 square wave output function

MoV P1, #OOH
MoV PM1, #OOH
MoV TMC50, #07H ; F/F turn over enable

MoV CR50, #TM_TM50_SQUAREWIDTH

RET

Abstract:
Start the timer50 counter

TM50_Start:
SET1 TCES0 ; Count operation start
RET

END
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343
|
PWM
» TM50_PWM.asm
» TM50 PWM.c

50, 51
PWM
12.8us High [ 25%]
CPU
5MHz
CR50 64
0 CR50
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( main )

CPU X
No

Yes

X1
No

X1
Yes
TM50_Init
TM50_Start
NOP

C  TM50 Init )

x/2

PWM

FIF

PWM

CR50

( return )

( TM50 Start )

( return )
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/*
*
* Title: PW output by TM50
*
* Parameters: - fastest CPU clock (fx=10MHz)
* - timer: 8-bit timer/event counter TM50
* - timer count clock: x/2(5\WHz)
* - compare register CR50 value: 0x40
* - PWM period: 51.2us
* - PW duty-cycle: 25% (12.8us)
* - output port: port 1.7 (P17/T050)
*
*/
#pragma sfr
#pragma NOP
/*
Constants/Variables
*/

#define TM_TM50_

CLOCK  0x3

#define TM_TM50_PWMACTIVEVALUE 0x40

/*status list de
#define TRUE
#define FALSE

finition*/
1
0

void TM50_Init(void);

void TM50_Start();

/*

Main Program

*/
void main( void )
{
PCC = 0x00; /* CPU clock: fx */
WDTM = OX77; /* Watchdog Timer Stop */
/* Waiting for oscillation stable time */
while( OSTC.0 == 0);
MCMO = 1; /* supply clock: X1 */
/* Waiting for X1 clock change */
while( MCS == 0 );
T™™50_Init(); /* TM50 initialization function */
T™50_Start(); /* TM50 start function */
while(TRUE) /* Endless loop */
NOPQ);
}
}
/*

Functions Group
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*/

/*

Abstract:
Initiate TM50, select founction and input parameter
count clock selection, INT init

=/
void TM50_Init( void )

TCL50=TM_TM50_CLOCK; /* internal count clock */

/*timer50 PWM output*/

P1 = 0x00; /* P1=0 */
PM1 = 0x00; /* set P1 is output mode */
TMC50 = Ox45; /* P\WM mode */

/* F/F reset */
/* high active */
/* timer output enable */

CR50 = T™M_TM50_PWMACT IVEVALUE;

/*

Abstract:
Start the timer50 counter

=/
void TM50_Start( void )

TCES0 = 1; /* Count operation start */
}
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Title: Rectangle wave output by TM50

Parameters: - fastest CPU clock (fx=10MHz)

timer: 8-bit timer/event counter TM50

timer count clock: fx/2(5WHz)

compare register value (CR50): Ox4d

output port: port 1.7 (P17/T050)

square wave output frequency: 2kHz (500us period)

Macro Define

™™ TM50_CLOCK EQU 05H
T™_TM50_SQUAREWIDTH EQU 4aH
Specify Interrupt Vectors
RESET_VECTOR CSEG AT 0000h ; On reset, go to Start
Dw start
Main Program
START CSEG
start:
SEL RBO
MOW  SP, #OFE20h
MoV PCC, #OOH ; CPU clock: fx
MoV WDTM, #77H ; Watchdog Timer Stop

; Waiting for oscillation stable time
start01:

BT 0STC.0, $start02

BR $start01

start02:

SET1  MCMO ; supply clock: X1
; Waiting for X1 clock change
start03:

BT MCS, $start04
BR $start03

start04
CALL ITM50_Init ; TM50 initialization function
CALL ITM50_Start ; TM50 start function
main: ; Endless loop
NOP
BR $main

: Functions Group
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;  Abstract:
; Initiate TM50, select founction and input parameter
; count clock selection, INT init

TM50_Init:
Mov TCL50, #TM_TM50_CLOCK ; internal count clock

;Timer50 square wave output function

MoV P1, #OOH
MoV PM1, #OOH
MoV TMC50, #07H ; F/F turn over enable

MoV CR50, #TM_TM50_SQUAREWIDTH

RET

Abstract:
Start the timer50 counter

TM50_Start:
SET1 TCES0 ; Count operation start
RET

END
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351

|
PWM
» TMHO0_PWM.asm
» TMHO_PWM.c

8 HO, H1

8
8 PWM
8

8 H1

P15/TOHO
249
(CMP10)
0

10 Hz( 20%)
CPU X1

2.5MHz
100p s(10kHz)
199 20u s(
CMP10
CMPOO0
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( main ) ( TM50_Init )

CPU :fx
fx
PWM
No
Yes
X1 1:
No .
1 1:
Yes
10kHz
TMHO_Init
TMHO_Start 20%

NOP
( return )

(. THMO_ Start )

( return )
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>

Title: P output by TVHO

Parameters: - fastest CPU clock (fx=10MHz)

timer: 8-bit timer/event counter TMHO
timer count clock: fx/4(5WHz)

compare register CMPOO value: Oxf9
compare register CMP10 value: Oxc7

- PWM period: 100us

- PW duty-cycle: 20% (20us)

- output port: port 1.5 (P15/TCHO)

% ok %k o ok % X 3k % X *

*/
#pragma sfr
#pragma NOP

/*

Constants/Variables

*/

#define TM_TMHO_CLOCK 0x2
#define TM_TMHO_PWMCYCLE ~ 0xf9
#define TM_TVHO_PWMDELAY  Oxc7

/*status list definition*/
#define TRUE 1
#define FALSE 0
void TVHO_Init(void);

void TMHO_Start();

/*

Main Program

*/
void main( void )

PCC = 0x00; /* CPU clock: fx */
WDTM = OX77; /* Watchdog Timer Stop */

/* Waiting for oscillation stable time */

while( OSTC.0 == 0);

MCMO = 1; /* supply clock: X1 */
/* Waiting for X1 clock change */

while( MCS == 0 );

TMHO_Init(); /* TMHO initialization function */
TMHO_Start(); /* TMHO start function */
while(TRUE) /* Endless loop */
NOPQ);
}
}
/~k
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Functions Group

*/

/*

Abstract:
Initiate TVHO, select founction and input parameter
count clock selection, INT init

*/
void TVHO_Init( void )

TMHMDO = (TM_TMHO_CLOCK<<4)+0x09;  /* internal count clock */
/* PUIM mode, enable output */
/*timerH0 PWM output*/

P1 = 0x00; /* P1=0 */
PM1 = 0x00; /* set P1 is output mode */
CMPOO = TM_TMHO_PWMCYCLE; /* cycle data set */
CMP10 = TM_TMHO_PWMDELAY; /* delay data set */

}

/*

Abstract:

Start the timerHO counter

*/

void TWHO_Start( void )
TOLEVO = 0; /* Timer output level: Low */
TMHEO = 1; /* Enables timer count operation */
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Title: P output by TVHO

Parameters: - fastest CPU clock (fx=10MHz)

timer: 8-bit timer/event counter TMHO
timer count clock: fx/4(5WHz)

compare register CMPOO value: Oxf9
compare register CMP10 value: Oxc7

- PWM period: 100us

- PW duty-cycle: 20% (20us)

- output port: port 1.5 (P15/TCHO)

; Macro Define

TM_TMHO_CLOCK EQU 02H
TM_TMHO_PUMCYCLE EQU  OF9H
TM_TMHO_PUMDELAY EQU  OC7H

; Specify Interrupt Vectors

RESET_VECTOR CSEG AT 0000h ; On reset, go to Start
DW start

; Main Program

START CSEG
start:
SEL RBO
MOWW SP, #OFE20h
MoV PCC, #OOH ; CPU clock: fx
MoV WDTM, #77H ; Watchdog Timer Stop
; Waiting for oscillation stable time
start01:
BT 0STC.0, $start02
BR $start01
start02:
SET1 MCMO ; enable X1
; Waiting for X1 clock change
start03:
BT MCS, $start04
BR $start03
start04:
CALL ITMHO_Init ; TMHO initialization function
CALL ITMHO_Start ; TMHO start function
main: ; Endless loop
NOP
BR $main
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; Functions Group

Abstract:

Initiate TVHO, select founction and input parameter
count clock selection, INT init

TWHO_ Init:

Mov
OR
MoV

A, #0%H
A, #TM_TMHO_CLOCK SHL 4
TMHMDO, A ; internal count clock

;TimerHO PWM output function

MoV P1 ,#00H
MoV PM1 ,#OOH
Mov CMPOO, #TM_TMHO_PWMCYCLE ; cycle data set
MoV CMP10, #TM_TMHO_PWMDELAY ; delay data set
RET

Abstract:

; Start the timerHO counter

TMHO_Start:

CLR1

SET1

RET
END

TOLEVO ; Timer output level: Low
TMHEO ; Enables timer count operation
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» WatchTimer.asm
» WatchTimer.c

X1

0.5s

INTWT

INTWTI

P02
CPU X1 (10MHz)

32.768kHz
0.5s 0.5s
P02

NEC Electronics Corporation
2003

INTWT

82



CPU :fx
fxt
2N 14/fw
2M\14/fw
| 5
No
Yes |
X1 |
No |
X1
Yes | |
02
( return )
WT_Init
WT_Start ( WT_Start )
5
< |
NOP

( return )

4
( MD_INTWTI )

02

( return )
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/*

*

* Title: Watch timer

*

* Parameters: - fastest CPU clock (fx=10MHz)
* - subsystem clock 32.768kHz

* - port 0.2 toggles every 0.5s
*

*/

#pragma sfr
#pragma NOP
#pragma El

/*

Specify Interrupt Vectors

*/

#pragma interrupt  INTWT MD_INTWT
/*

Constants/Variables

*/

/*status list definition*/

#define TRUE 1

#define FALSE 0

void WT_Init(void);
void WT_Start( void );

/*

Main Program

*/

void main( void )

PCC = 0x00;
WDTM = OX77;

/* CPU clock: fx */
/* Watchdog Timer Stop */

/* Waiting for oscillation stable time */

while( 0STC.0 == 0);
MOMO = 1;

/* supply clock: X1 */

/* Waiting for X1 clock change */

while( MCS == 0 );
PMO.2 = 0;

WT_InitQ;
WT_Start();

E10:
whi le(TRUE)
{

NOPQ);
}

/* set P02 is output mode */

/* WT initialization function */
/* WT start function */

/* Master interruption permission */

/* Endless loop */
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/*

Functions Group

*/

/*

Abstract:

Initiate watch timer, select founction and input parameter

count clock selection, INT init

=/
void WT_Init( void )

WTM = 0x80;

/*INTWT enable*/

/* Set watch timer clock:fw=fxt*/

/* watch timer flag setting:2°14/fw(0.5s)*/
/* Interval timer prescaler setting:2"4/fw*/

WTPR = 1; /* Low priority level */
WTIF = 0; /* No interrupt request signal is generated */
WTMK = 0; /* Interrupt servicing enabled */

}

/*

Abstract:

Start the watch timer counter

*/

void WT_Start( void )

/* enable watch timer operation */
/* start the 5-bit counter */
WM |= 0x03;

}

/*

Abstract:
INTWT interrupt service routine.

*/
__interrupt void MD_INTWT( void )

P0.2 A= 1;

/* P0.2 output reversal */
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Title: Watch timer

Parameters: - fastest CPU clock (fx=10MHz)
- subsystem clock 32.768kHz
- port 0.2 toggles every 0.5s

; Macro Define

; Specify Interrupt Vectors

RESET_VECTOR CSEG AT 0000h ; On reset, go to Start
Dw start

WT_VECTOR CSEG AT 002Eh
DW MD_INTWT

; Main Program

START CSEG

start:
SEL RBO
MOW  SP, #OFE20h
MoV PCC, #0OH ; CPU clock: fx
MoV WDTM, #77H ; Watchdog Timer Stop

; Waiting for oscillation stable time
start01:

BT 0STC.0, $start02

BR $start0l

start02:
SET1 MCMO ; enable X1
; Waiting for X1 clock change
start03:
BT MCS, $start04
BR $start03
start04:
CLR1  PM0.2
CALL WT_Init ; WT initialization function
CALL WT_Start ; WT start function
El ; Master interruption permission
main: ; Endless loop
NOP
BR $main

; Functions Group
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Abstract:

count clock selection, INT init

; Initiate watch timer, select founction and input parameter

WT_Init:
MoV WTM, #80H

; Set watch timer clock:fw=fxt
; watch timer flag setting:2°14/fw
; Interval timer prescaler setting:2"4/fw

;INTWT enable
SET1  WTPR ; Low priority level
CLR1  WTIF ; No interrupt request signal is generated
CLR1  WIMK ; Interrupt servicing enabled
RET
Abstract:

; Start the watch timer counter

WT_Start:
;enable watch timer operation
;start the 5-bit counter

SET1 WM

SET1  WTMO

RET
;  Abstract:
; INTWT interrupt service routine.
ND_INTWT:

Movi  CY, PO.2

NOT1  CY

Movi  PO.2, CY
RETI

END

P0.2 output reversal
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»  WatchdogTimer.asm
»  WatchdogTimer.c

WDTRES
RESF
4 WDTRF 1
P10 wWDT
P10=High(1) Ring-OSC 8.53ms
P10=Low(0) 105ms
CPU X1 (10MHz)
P10
P10=1 Ring-OSC 8.53ms
P10=0 104.86ms

WDTRES
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( main )
CPU :fx
No
Yes
X1
No
X1
Yes
10

S

Yes

No

A 4

WDT_Init_Ring

WDT_Init_Main

-

o

hal

NOP

Ring-OSC

( WDT_Init_Ring )

Ring-OSC
Ring-OSC 8.53ms

( return )

X1

( WDT_Init_Main )

X1
X1 104.86ms

C return )
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/*
*
* Title: Watchdog timer
*
* Parameters: - fastest CPU clock (fx=10MHz)
* - Ring-0SC clock 240kHz
* - port 1.0 input Hi:
* non-maskable interrupt is generated every 8.53ms
* - port 1.0 input Low:
* non-maskable interrupt is generated every 104.86ms
*
*/
#pragma sfr
#pragma NOP
#pragma El
/*
Constants/Variables
*/
/*status list definition*/
#define TRUE 1
#define FALSE 0

void WDT_Init Ring(void);

void WDT_Init_Main( void );

/*

Main Program

*/

void main( void )

PCC = 0x00;

/* CPU clock: fx */

/* Waiting for oscillation stable time */

while( 0STC.0 == 0);
MOMO = 1

/* Waiting for X1 clock change */

while( MCS == 0 );

PM1.0 = 1;
/* control port level judge */
if(P1.0 = 1)
WDT_Init Ring();
}
else
WDT_Init Main(Q);
}
while(TRUE)
NOPQ);
}

/* supply clock: X1 */

/* set P10 is input mode */

/* Endless loop */
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/*

Functions Group

*/

/*

Abstract:
Initiate watchdog timer, select founction and input parameter
count clock selection, INT init

*/
void WDT_Init_Ring( void )

WDTM = Ox60; /* Ring-0SC clock 8.53ms */
}

void WDT_Init Main( void )

WDTM = Ox6Tf; /* Main clock 104.86ms */

NEC Electronics Corporation
2003

91



Title: Watchdog timer

Parameters: - fastest CPU clock (fx=10MHz)
- Ring-0SC clock 240kHz
- port 1.0 input Hi:
non-maskable interrupt is generated every 8.53ms
- port 1.0 input Low:
non-maskable interrupt is generated every 105ms

; Macro Define

; Specify Interrupt Vectors

RESET_VECTOR CSEG AT 0000h ; On reset, go to Start
Dw start

; Main Program

START CSEG

start
SEL RBO
MOW  SP, #OFE20h
MoV PCC, #O00H ; CPU clock: fx

; Waiting for oscillation stable time
start01:

BT 0STC.0, $start02

BR $start0l

start02:
SET1 MCMO ; enable X1
; Waiting for X1 clock change
start03:
BT MCS, $start04
BR $start03
start04:
SETL  PM1.0

BF P1.0, $startl0
CALL WOT_Init_Ring

BR $main
start10:
CALL  WDT Init Main
main: ; Endless loop
NOP
BR $main
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; Functions Group

Abstract:
Initiate watchdog timer, select founction and input parameter
count clock selection, INT init

WDT_Init_Ring:

MoV WDTM, #60H ; Ring-0SC clock 8.53ms
RET

WDT_Init Main:
Mov WDTM, #6FH ; Main clock 104.86ms
RET

END
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381

|
Clock_out
» CLK Clock.asm
» CLK Clock.c

LSI
CKS
PO1 P140/PCL

PO1  High P140/PCL  x7(32.768kHz)
POl  Low P140/PCL
CPU X1 (10MH?2)

PO1

PO1
P01=0 PCL Low
PO1=1 PCL (32.768kH2)
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PCL

C  PCLInit )
|

PCL (fXT

|
( return )

(  PcL_Statt )

P140/PCL

P140/PCL

CPU X
No
Yes
X1
No
X1
Yes
PCL_Init
o
Yes
y
PCL_Start PCL_Stop
y

PCL

( PCL_Stop )

PCL
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/*
*
* Title: Clock output
*
* Parameters: - fastest CPU clock (fx=10MHz)
* - port 14.0 outputs 32.768kHz subsystem clock when port 0.1 = 1
* - port 14.0 outputs low level when port 0.1 =0
*
*/
#pragma sfr
#pragma NOP
#pragma El
/*
Constants/Variables
*/
/*status list definition*/
#define TRUE 1
#define FALSE 0

void PCL_Init( void );
void PCL Start( void );
void PCL_Stop( void );

/*
Main Program
=/
void main( void )
PCC = 0x00; /* CPU clock: fx */
WDTM = OX77; /* Watchdog Timer Stop */

/* Waiting for oscillation stable time */

while( OSTC.0 == 0);

MCMO = 1; /* supply clock: X1 */
/* Waiting for X1 clock change */

while( MCS == 0 );

PCL_Init(Q); /* PCL initialization function */
while(TRUE) /* main loop */
/* Control port level judge */
if(P0.1 ==1){
PCL_Start(); /* PCL Start function */
}
else{
PCL_Stop(Q); /* PCL Stop function */
}
}
/*

Functions Group
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*/
/*

Abstract:
This function initializes the Clock output/Buzzer output controller.
Initial Clock output function according to the configuration setting .

*/
void PCL_Init( void )
CKS = 0x08; /* stop PCL */
/* txt */
}
/*
Abstract:
This function enable clock output operation .
*/
void PCL_Start( void )
P14.0 = 0; /* P140=0 */
PM14.0 = 0; /* set pl40 is output mode */
CLCE = 1; /* enable PCL */
}
/*
Abstract:
This function disable clock output operation .
*/

void PCL_Stop( void )

CLOE = 0; /* disable PCL */
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Title: Clock output
Parameters: - fastest CPU clock (fx=10MHz)

- port 14.0 outputs 32.768kHz subsystem clock when port 0.1 = 1
- port 14.0 outputs low level when port 0.1 =0

; Specify Interrupt Vectors

RESET_VECTOR ~ CSEG AT 0000h

Dw start

;0n reset, go to Start

; Main Program

CSEG
start
SEL RBO
MOW  SP, #OFE20h
MoV PCC, #O00H ; CPU clock: fx
MoV WDTM, #77H ; Watchdog Timer Stop
; Waiting for oscillation stable time
start01:
BT 0STC.0, $start02
BR $start0l
start02:
SET1 MCMO ; enable X1
; Waiting for X1 clock change
start03:
BT MCS, $start04
BR $start03
start04:
CALL IPCL Init ; PCL initialization function
main: ; main loop
BF P0.1, $main0l
CALL IPCL_Start ; PCL Start function
BR $main
main01:
CALL IPCL_Stop ; PCL Stop function
BR $main

: Functions Group

Abstract:
This function initializes the Clock output/Buzzer output controller.
Initial Clock output function according to the configuration setting .

et wr wr wrous

CL_Init:
NEC Electronics Corporation
2003



MoV CKS, #08H ; stop PCL

RET
Abstract:
; This function enable clock output operation .
PCL Start:
CLR1  P14.0 ; P140=0
CLR1  PM14.0 ; set pl40 is output mode
SET1 CLOE ; enable PCL
RET
Abstract:
; This function disable clock output operation .
F’>CL_Stop:
CLR1  CLOE ; disable PCL
RET
END
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|
Buzzer_out
» CLK Buzzerasm
» CLK Buzzerc

LS|
CKS

PO1 P141/BUZ
PO1  High P141/BUZ  fx(2.44kH2)
PO1  Low P141/BUZ
CPU X1 (10MHz)

PO1

PO1
P01=0 BUZ Low
PO1=1 BUZ (2.44kHz)
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BUZ_Init

2 12/fx

|
( return )

( BUZ_Start )

P141/BUZ

P141/BUZ

CPU fx
No
Yes
X1
No
X1
Yes
BUZ_Init
o i
Yes
A
BUZ_Start BUZ_Stop

( BUZ_Stop )

|
C return )
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/*
*
* Title: Buzzer output
*
* Parameters: - fastest CPU clock (fx=10MHz)
* - port 14.1 outputs 2.44kHz subsystem clock when port 0.1 = 1
* - port 14.1 outputs low level when port 0.1 =0
*
*/
#pragma sfr
#pragma NOP
#pragma El
/*
Constants/Variables
*/
/*status list definition*/
#define TRUE 1
#define FALSE 0

void BUZ_Init( void );
void BUZ_Start( void );
void BUZ_Stop( void );

/*

Main Program

*/

void main( void )

PCC = Ox00; /* CPU clock: fx */
WDTM = OX77; /* Watchdog Timer Stop */

/* Waiting for oscillation stable time */

while( 0STC.0 == 0);

MCMO = 1; /* supply clock: X1 */
/* Waiting for X1 clock change */

while( MCS =0 );

BUZ_Init(); /* Buzzer initialization function */
while(TRUE) /* main loop */
{
/* control port level judge */
if(P0.1 =1 ){
BUZ Start(); /* Buzzer Start function */
}
else{
BUZ_Stop(); /* Buzzer Stop function */
}
}
/*

Functions Group
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*/

/*
Abstract:
This function initializes the Clock output/Buzzer output controller.
Initial BUZ function according to the configuration setting .
*/
void BUZ_Init( void )
CKS = 0x40; /* stop buzzer */
/* /22 */
}
/*
Abstract:
This function enable Buzzer operation .
*/
void BUZ_Start( void )
P14.1 = 0; /* P141=0 */
PM14.1 = 0; /* set pl4l is output mode */
BZOE = 1; /* enable buzzer */
}
/*
Abstract:
This function disable Buzzer operation .
*/

void BUZ Stop( void )

BZOE = 0; /* disable buzzer */

NEC Electronics Corporation

2003

103



Parameters:

Title: Buzzer output

- fastest CPU clock (fx=10VMHz)

- port 14.1 outputs 2.44kHz subsystem clock when port 0.1 = 1

- port 14.1 outputs low level when port 0.1 =0

; Specify Interrupt Vectors

RESET_VECTOR

CSEG AT 0000h
Dw start

;0n reset, go to Start

; Main Program

CSEG
start
SEL RBO
MOW  SP, #OFE20h
MoV PCC, #0OH
MoV WDTM, #77H
; Waiting for oscillation stable time
start01:
BT 0STC.0, $start02
BR $start0l
start02:
SET1 MCMO
; Waiting for X1 clock change
start03:
BT MCS, $start04
BR $start03
start04:
CALL IBUZ Init
main:
BF P0.1, $main0l
CALL 1BUZ Start
BR $main
main01:
CALL 1BUZ_Stop
BR $main

CPU clock: fx
Watchdog Timer Stop

enable X1

Buzzer initialization function
main loop

control port level judge
Buzzer Start

Buzzer Stop

: Functions Group

Abstract:

This function initializes the Clock output/Buzzer output controller.
Initial BUZ function according to the configuration setting .

COwt wr ws wi us

UZ Init:
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MoV CKS, #40H ;stop buzzer

RET
; Abstract:
; This function enable Buzzer operation .
BUZ Start:
CLR1  P14.1
CLR1  PM14.1
SET1 BZOE ;enable buzzer
RET
; Abstract:
; This function disable Buzzer operation .
éUZ_Stop:
CLR1  BZOE ;disable buzzer
RET
END
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|
Soft
» AD_Soft.asm
» AD Soft.c

A/D
ANIO-ANI7
A/D
10 A/D
ANT0-ANT7

PFT

8bit)
CPU X1

us
ADIF

INTAD

A/D

P20/ANIO

(10MH?z)

0 P20/ANIO

A/D

10

10

A/D

ADCR
INTAD

AD A
288/fX(57.6} )

A/D
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A/D

( main ) AD_Init

CPU fx
AD
N AD :288/fx
° AD
Yes
X1
No
X1
Yes

1

y

return
A/D
( AD_Start )
AD
| |
AD_Init
| AD
AD_Start |
< AD
No |
A/D
Q—' ST
AD

AD_Read

A/D
| ( AD_Read )
|

| AD

return

U
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Title: A/D conversion by the soft trigger

Parameters: - fastest CPU clock (fx=10MHz)
- A/D conversion time: 28.8us
- A/D resolution: 10 bits
- A/D start: Setting of ADCS bit
- A/D stop: none (left operating continuously)
- A/D channel: channel 0 (ANIO)
- A/D input pin: port 2.0 (P20/ANIO)
- A/D output: port 4 (8 hits)

% ok %k o ok % X 3k % X *

*/

#pragma sfr
#pragma NOP
#pragma El

/*

Constants/Variables

*/

/* Channel number */

enum ANChannel{Channel0, Channell, Channel2, Channel3, Channel4, Channel5, Channel6, Channel7};

/*status list definition*/
#define TRUE 1
#define FALSE 0

void AD_Init(void);
void AD_Start(enum ANChannel channel);
void AD Read( unsigned short* buffer );

/*

Main Program

*/
void main( void )
unsigned short usAD_DATA;

PCC = 0x00; /* CPU clock: fx */
WDTM = OX77; /* Watchdog Timer Stop */

/* Waiting for oscillation stable time */

while( OSTC.0 == 0);

MCMO = 1; /* supply clock: X1 */
/* Waiting for X1 clock change */

while( MCS == 0 );

PM4 = 0x00;
AD_Init(Q;
AD_Start( Channel0 );

whi le(TRUE)
{

/* set P4 is output mode */
/* A/D initialization function */
/* A/D start function */

/* main loop */

/* Waiting for the completion of A/D conversion */
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while( ADIF == 0 );

ADIF = 0;
AD_Read(' &usAD DATA ); /* A/D Read function */
P4 = (unsigned char)( usAD_DATA >> 8 ); /* conversion result output */
}
}
/*
Functions Group
*/
/*
Abstract:
This function initializes the A/D converter. Conversion is stopped
and the interrupt is disabled before the configuration is made.
*/
void AD_Init( void )
ADS = 0x00; /* Channel :ANIO */
ADM = Ox01; /* Conversion time: 288/fx(28.8us) */

/* standard voltage generation circuit: stop */
/* conversion operation: stop */

}
/*
Abstract:
This function starts the A/D converter .
*/
void AD_Start(enum ANChannel channel)
ADCS = 0; /* Conversion operation stop */
ADS = channel; /* Channel set */
ADCS = 1; /* Conversion operation permission */
}
/*
Abstract:
This function can be called after an A/D conversion is completed,
and returns the conversion result(s) in the buffer.
*/

void AD_Read( unsigned short* buffer )

*buffer = ADCR;
}
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Parameters:

Title: A/D conversion by the soft trigger

- fastest CPU clock (fx=10VMHz)
- A/D conversion time: 28.8us

- A/D resolution: 10 bits

- A/D start: Setting of ADCS bit

- A/D stop: none (left operating continuously)
- A/D channel: channel 0 (ANIO)

- A/D input pin: port 2.0 (P20/ANIO)

- A/D output: port 4 (8 hits)

; Specify Interrupt Vectors

RESET_VECTOR

CSEG AT 0000h
Dw start

On reset, go to Start

; Main Program

START

CSEG
start:
SEL RBO
MOW  SP, #OFE20h
MoV PCC, #0OH
MoV WDTM, #77H
; Waiting for oscillation stable time
start01:
BT 0STC.0, $start02
BR $start0l
start02:
SET1  MCMO
; Waiting for X1 clock change
start03:
BT MCS, $start04
BR $start03
start04:
MoV PM4, #00H
CALL 1AD_Init
Mov A, #00H
CALL 1AD Start
main:
BTCLR  ADIF, $mainO1
BR $main
main0l:
CALL TAD Read
MoV P4, A
BR $main

; CPU clock: fx
; Watchdog Timer Stop

; supply clock: X1

; set P4 is output mode
; A/D initialization function

; A/D start function

; Waiting for the completion of A/D conversion

; A/D Read function
; conversion result output
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; Functions Group

; Abstract:
; This function initializes the A/D converter. Conversion is stopped
; and the interrupt is disabled before the configuration is made.

AD Init:

;=—- Channel 0 Selected ---
MoV ADS, #00H

;-—- Selection of conversion time=288/fx
MoV ADM, #O01H

RET

;  Abstract:
; This function starts the A/D converter .

AD Start:

;——— Stop the A/D converter ---
CLR1  ADCS
MoV ADS, A
SET1  ADCS
RET
Abstract:

; This function can be called after an A/D conversion is completed,
; and returns the conversion result(s) in the buffer.

AD_Read:

;--- Read result after conversion ---
MOWW AX, ADCR
RET

END
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|

Hard

» AD Hard.asm

» AD _Hard.c

A/D
ANIO-ANI7
A/D
10

2bit
CPU

us

10
A/D
ANIO-ANI7 10 A/D
INTAD
A/D ADCR

PFT

P30/INTP1 P20/ANIO  A/D
8bit

X1 (10MHz)
0 P20/ANIO
P30/INTP1
AD ADIF
8 4
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X1

X1

|
AD_Init

INT_Init

NOP
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AD_Init
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/*
*
* Title: A/D conversion by the hard trigger
*
* Parameters: - fastest CPU clock (fx=10MHz)
* - A/D conversion time: 28.8us
* - A/D resolution: 10 bits
* - A/D start: falling edge on port 3.0 (P30/INTPL)
* - A/D channel: channel 0 (ANIO)
* - A/D input pin: port 2.0 (P20/ANIO)
* - A/D output: port 4 (8 bits)
*
*/
#pragma sfr
#pragma NOP
#pragma El
/*
Specify Interrupt Vectors
*/
#pragma interrupt  INTP1 MD_INTP1
/*
Constants/Variables
*/

/* Channel number */
enum ANChannel{Channel0, Channell, Channel2, Channel3, Channel4, Channel5, Channel6, Channel7};

/*status list definition*/
#define TRUE 1
#define FALSE 0

void AD_Init(void);

void AD_Start(enum ANChannel channel);
void AD_Stop( void );

void AD_Read( unsigned short* buffer );
void INT_Init( void );

/*

Main Program

*/

void main( void )

PCC = Ox00; /* CPU clock: fx */
WDTM = OX77; /* Watchdog Timer Stop */

/* Waiting for oscillation stable time */

while( 0STC.0 == 0 );

MCMO = 1; /* supply clock: X1 */
/* Waiting for X1 clock change */

while( MCS =0 );
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PM4 = 0x00; /* set P4 is output mode */

AD_Init(); /* A/D initialization function */
INT_Init(Q); /* INT initialization function */
EIQ; /* Master interruption permission */
while(TRUE) /* Endless loop */
{
NOPQ);

}

}

/*
Functions Group

*/

/*

Abstract:

This function initializes the A/D converter. Conversion is stopped
and the interrupt is disabled before the configuration is made.

*/

void AD_Init( void )
ADS = 0x00; /* Channel :ANIO */
ADM = 0x01; /* Conversion time: 288/fx(28-8us) */

/* standard voltage generation circuit: stop */

/* conversion operation: stop */

}
/*
Abstract:
This function starts the A/D converter.
*/
void  AD Start(enum ANChannel channel)
{
ADCS = 0; /* Conversion operation stop */
ADS = channel; /* Channel set */
ADCS = 1; /* Conversion operation permission */
}
/*
Abstract:
This function stops the A/D converter.
*/
void AD_Stop( void )
ADCS = 0; /* Conversion operation stop */
}
/*
Abstract:
This function can be called after an A/D conversion is completed,
and returns the conversion result(s) in the buffer.
*/
void AD_Read( unsigned short* buffer )
{
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*buffer = ADCR;

}
/*
Abstract:

Init the external INT, including enable or disable,
priority setting

*/

void INT_Init( void )

{
EGP.1 = 0; /* Falling edge */
EGN.1 = 1;
PPRL = 1; /* Low priority */
PM3.0 = 1; /* set P30 input mode */
PIF1 = 0; /* Interruption factor flag clear */
PMK1 = 0; /* enable INTPL */

}

/*

Abstract:

INTP1 Interrupt service routine.

*/

__interrupt void MD_INTP1( void )

{
unsigned short usAD_DATA;
AD_Start( Channel0 ); /* A/D start function */
/* Waiting for the completion of A/D conversion */
while( ADIF == 0 );
ADIF = 0;
AD_Read( &usAD_DATA ); /* A/D Read function */
AD_Stop(); /* A/D stop function */
P4 = (unsigned char)( usAD_DATA >> 8 ); /* conversion result output */

}
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Parameters:

Title: A/D conversion by the hard trigger

- fastest CPU clock (fx=10VMHz)
- A/D conversion time: 28.8us

- A/D resolution: 10 bits

- A/D start: falling edge on port 3.0 (P30/INTPL)
- A/D channel: channel 0 (ANIO)

- A/D input pin: port 2.0 (P20/ANIO)

- A/D output: port 4 (8 bits)

; Specify Interrupt Vectors

RESET_VECTOR

INTP1_VECTOR

CSEG AT 0000h

Dw start
CSEG AT 0008h
Dw MD_INTP1

;0n reset, go to Start

; Main Program

START

CSEG
start:
SEL RBO
MOWW SP, #OFE20h
MoV PCC, #00H
MoV WDTM, #77H
; Waiting for oscillation stable time
start01:
BT 0STC.0, $start02
BR $start01
start02:
SET1 MCMO
; Waiting for X1 clock change
start03:
BT MCS, $start04
BR $start03
start04:
MoV PM4, #OOH
CALL 1AD Init
CALL VINT_Init
El
main:
NOP
BR $main

CPU clock: fx
Watchdog Timer Stop

supply clock: X1

set P4 is output mode

A/D initialization function
INT initialization function

Master interruption permission

Endless loop

; Functions Group
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Abstract:
This function initializes the A/D converter. Conversion is stopped
and the interrupt is disabled before the configuration is made.

AD Init:

;=—- Channel 0 Selected ---
MoV ADS, #00H

;-—- Selection of conversion time=288/fx
MoV ADM, #O01H

RET

;  Abstract:

; This function starts the A/D converter .

AD Start:

;—— Stop the A/D converter ---
CLR1  ADCS ; Conversion operation stop
MoV ADS, A
SET1  ADCS ; Conversion operation permission
RET

; Abstract:

; This function stops the A/D converter.

AD_Stop:

;—— Stop the A/D converter ---
CLR1  ADCS ; Conversion operation stop
RET

Abstract:

; This function can be called after an A/D conversion is completed,
; and returns the conversion result(s) in the buffer.

AD_Read:

;--- Read result after conversion ---
MOWW AX, ADCR
RET
Abstract:

priority setting

; Init the external INT, including enable or disable,

INT_Init:
;INTP1 valid edge and priority selection
CLR1  EGP.1 ; Falling edge
SET1  EGN.1
SET1  PPR1 ; Low priority
SET1  PM3.0 ; set P30 input mode
CLR1  PIF1 ; Interruption factor flag clear
CLR1  PMK1 ; enable INTP1
RET
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Abstract:
INTP1 Interrupt service routine.

= wiwrurua

D _INTP1:
SEL RB1
MoV A, #00H
CALL 1AD Start ; A/D start function

; Waiting for the completion of A/D conversion
MD_INTP1_01:

BTCLR  ADIF, $MD_INTP1_02

BR MD_INTP1_01

MD_INTP1_02:
CALL 1AD Read ; A/D Read function
CALL 1AD Stop ; A/D stop function
MoV P4, A ; conversion result output
RETI

END
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Uart0
» UARTO trans.asm
» UARTO_trans.c

UARTO 2
UART
2 TXDO
RxBO
7 8
5
4
LSB
9600bps 2ms 0x55
ms CPU
X1 (10MHz2)
0(BRGCO0) 9600
1bit 8bit 1hit
(TXS0)
TXSO Ox55
(DUALIFO) 2ms  wait
2ms
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UARTO

( main ) ( UARTO Init )
CPU :fx
No 18
Yes
X1
No 10
< X1 j |
Yes | 10 |

UARTO_Init
< return )

UARTO_Enable

o
<

0 55 UARTO

(_ UARTO_Enable )
No
Yes
No
Yes

( return )
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Title: UARTO transmitting control

Parameters: - fastest CPU clock (fx=10MHz)
- Serial Interface: UARTO
- Serial data port: Port 1.0 (P10/TxD0)
- Baud rate: 9600

- Data byte continuously transmitted: 55 hex
- Delay between each data byte transmitted: approx. 2ms

% o ok X X 3k X X 3k ¥

- Data format: 1 start bit, 8 data bits, no parity, 1 stop bits

*/

#pragma sfr
#pragma NOP
#pragma El

/*

Constants/Variables

*/

#define UART BAUDRATE MO Ox3
#define UART BAUDRATE KO Ox10

/*status list definition*/
#define TRUE 1
#define FALSE 0

void UARTO_Init( void );
void UARTO_Enable( void );

/*

Main Program

*/
void main( void )
{ unsigned short i;
PCC = 0x00; /* CPU clock: fx */
WDTM = OX77; /* Watchdog Timer Stop */

/* Waiting for oscillation stable time */

while( OSTC.0 == 0);

MCMO = 1; /* supply clock: X1 */
/* Waiting for X1 clock change */

while( MCS == 0 );

UARTO_Init(); /* UARTO initialization function */
UARTO_Enable(); /* UARTO enable function */
while(TRUE) /* main loop */

TXSO = 0x55;

/* Waiting for the completion of transmitting */
while( DUALIFO == 0 );
DUALIFO = 0;

for( i=0 ; i<1000 ; i+ ); /* wait 2 ms */
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}
/*
Functions Group
*/
/*
Abstract:
Initializes UARTO interface for each channel; the application is responsible for
set work mode, transfer speed, data bit length, stop bit length, parity type setting.
*/
void UARTO_Init( void )
{
ASIMO = Ox05; /* Data length is 8 bits */
/* Stop length is 1 bits */
/* Parity mode is None parity */
BRGCO = UART_BAUDRATE_KO |
(UART_BAUDRATE_MO << 6); /* Baud rate selection */
P1.0 = 1; /* P10=1 */
PM1.0 = 0; /* Set UARTO work in transmit(output) mode */
}
/*
Abstract:
This function is responsible for supplying clock to UARTO interface.
*/
void UARTO_Enable( void )
POWERO = 1; /* Permission of an internal operation clock of operation */
TXEO = 1; /* Transmitting operation permission */
RXEO = 0; /* Prohibition of reception operation */
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Title: UARTO transmitting control

Parameters: - fastest CPU clock (fx=10MHz)
- Serial Interface: UARTO
- Serial data port: Port 1.0 (P10/TxD0)
- Baud rate: 9600
- Data format: 1 start bit, 8 data bits, no parity, 1 stop bits
- Data byte continuously transmitted: 55 hex
- Delay between each data byte transmitted: approx. 2ms

; Macro Define

UART_BAUDRATE_MO EQU  O3H
UART_BAUDRATE_KO EQU  10H

; Specify Interrupt Vectors

RESET_VECTOR ~ CSEG AT 000Ch ; On reset, go to Start
Dw start

; Main Program

START CSEG

start
SEL RBO
MOW  SP, #OFE20h
MoV PCC, #O00H ; CPU clock: fx
MoV WDTM, #77H ; Watchdog Timer Stop

; Waiting for oscillation stable time
start01:

BT 0STC.0, $start02

BR $start0l

start02:

SET1  MCMO ; enable X1
; Waiting for X1 clock change
start03:

BT MCS, $start04
BR $start03
start04:

CALL TUARTO_Init
CALL TUARTO_Enable

main: ; main loop
MoV TXS0, #55H

main0l1:
BTCLR  DUALIFO, $main02
BR $main01

NEC Electronics Corporation
2003
124



main02:

MOW  AX, #0OOOH

main03:
CMPW  AX, #1000
BNC $main
INCW  AX
BR $main03

; Functions Group

Abstract:
Initializes UARTO interface for each channel; the application is responsible for
set work mode, transfer speed, data bit length, stop bit length, parity type setting.

Cururururus

ARTO_Init:
MoV ASIMO, #O5H ; Data length is 8 bits
; Stop length is 1 bits
; Parity mode is None parity
MoV BRGCO, #UART_BAUDRATE_MO SHL 6 OR UART_BAUDRATE KO ; Baud rate selection
SET1 P1.0 ; Set UARTO work in transmit mode
CLR1  PM1.0
RET
; Abstract:
; This function is responsible for supplying clock to UARTO interface.
UARTO_Enablle:
SET1  POWERO ; Permission of an internal operation clock of operation
SET1  TXEO ; Transmitting operation permission
CLR1  RXEO ; Prohibition of reception operation
RET
END
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Csi0
» CSI0_3wire.asm
» CSIO_3wire.c

Csi10, CsSi11
1/0 MSB/LSB
SCK1n Slin, SOIn
1/0
MSB LSB
1/0 75XL 78K 17K
1/0
u PD780146, 780148, 78F0148
625kHz 100us 0x55
100us CPU
X1 (10MHz)
(CsIC10) 625kHz
(SOTBL10)
SOTB10 0x55
(DUALIFO) 100p s  wait

100 s
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( main ) ( CSI10_Init ) ( CSI10_Init )

CPU fx 10 :
|
10:
No | ( return )
11:
Yes |
X1 12
|
12
No
X1 |
Yes 10
CSI10_Init MSB
CSI10_Enable
1
P fx/16 625kH
0 55
P ( return )
No
Yes
<o
Yes
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/*
*
* Title: CSI0 3wire control
*
* Parameters: - fastest CPU clock (fx=10MHz)
* - Serial Interface: CSI10
* - Serial clock port: Port 1.0 (P10/SCK10)
* - Serial data port: Port 1.2 (P12/5010)
* - Serial clock frequency: 625kHz (fx/8)
* - Data byte continuously transmitted: 55 hex
* - Delay between each data byte transmitted: approx. 100us
*
*/
#pragma sfr
#pragma NOP
#pragma El
/*
Constants/Variables
*/
/*status list definition*/
#define TRUE 1
#define FALSE 0

void CSI10_Init( void );
void CSI10 Enable( void );

/*

Main Program

*/
void main( void )
unsigned char i;

PCC = 0x00; /* CPU clock: fx */
WDTM = OX77; /* Watchdog Timer Stop */

/* Waiting for oscillation stable time */

while( OSTC.0 == 0);

MCMO = 1; /* supply clock: X1 */
/* Waiting for X1 clock change */

while( MCS == 0 );

CS110_Init(); /* CS110 initialization function */
CSI110_Enable(); /* CS110 enable function */
while(TRUE) /* main loop */

SOTB10 = Ox55;

while( DUALIFO == 0 );

DUALIFO = 0;

for( i=0 ; i<50 ; i+ ); /* wait 100us */
}
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/*

Functions Group

*/

/*

Abstract:
CSI110 interface initialization, the application is responsible for
set work mode, transfer speed, data bit length, data direction setting,
automatic transfer mode, clock and data phase setting.

*/
void CSI10_Init( void )
{
P1.0 = 1; /* P10=1 */
PM1.0 = 0; /* set P10 is output mode(Internal clock output) */
PM1.1 = 1; /* set P11 is input mode */
P1.2 = 0; /* P12=0 */
PM1.2 = O; /* set P12 is output mode */
CSIM10 = 0x40; /* CS110 work in half-duplex mode */
/* Set data direction is MSB */
CSIC10 = 0x03; /* Clock data phasel */
/* xx/16 */
}
/*
Abstract:

This function is responsible for supplying clock to CSI10 interface.

*/
void CSI110 Enable( void )

CSIE10 = 1; /* Permission of operation */
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Title: CSIO 3wire control

Parameters: - fastest CPU clock (fx=10MHz)
- Serial Interface: CSI10
- Serial clock port: Port 1.0 (P10/SCK10)
- Serial data port: Port 1.2 (P12/5010)
- Serial clock frequency: 625kHz (fx/8)
- Data byte continuously transmitted: 55 hex
- Delay between each data byte transmitted: approx. 100us

; Specify Interrupt Vectors

RESET_VECTOR ~ CSEG AT 0000h ; On reset, go to Start
Dw start

; Main Program

START CSEG

SEL RBO

MOW  SP, #OFE20h

MoV PCC, #00H

MoV WDTM, #77H ; Watchdog Timer Stop

; Waiting for oscillation stable time
start01:

BT 0STC.0, $start02

BR $start0l

start02:

SET1  MCMO ; enable X1
; Waiting for X1 clock change
start03:

BT MCS, $start04
BR $start03
start04:

CALL ICSI10_Init
CALL I1CS110_Enable

main: ; main loop
MoV SOTB10, #55H
main0l1:
BTCLR  DUALIFO, $main02
BR $main01
main02:
MoV A, #00H
main03:
CMP A, #50 ; wait 100us
BNC $main
INC A
BR $main03
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; Functions Group

Abstract:

CSI10 interface initialization, the application is responsible for
set work mode, transfer speed, data bit length, data direction setting,
automatic transfer mode, clock and data phase setting.

Ourt ur wrurwr us

SI110_Init:
SET1  P1.0
CLR1  PM1.0
SET1  PM1.1
CLR1  P1.2
CLR1  PM1.2
SET1 CSIM10.6 ;CS110 work in half-duplex mode
CLR1  CSIM10.4 ;Set data direction is MSB
CLR1 CSIC10.4 ;Clock data phasel
CLR1  CsIC10.3
CLR1  CSIC10.2 ;Fxx/16
SET1  CSIC10.1
SET1  CSIC10.0
RET
; Abstract:
; This function is responsible for supplying clock to CSI10 interface.
CSI10_Enablle:
SET1  CSIE10 ; Permission of operation
RET
END
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Csia0
» CSIAQ 3wire.asm
» CSIAQ 3wirec

CSIAO
1/0 MSB/LSB
SCKAO SIA0, SOAO
1/0
MSB LSB
1/0 MSB/LSB
SCKAO SIA0, SOAO
1/0
MSB LSB
RAM 32
STBO, BUSYO LSI
625kHz 0x01 OxO0A 10byte
CPU X1
(10MH?z)
0 BRGCAO0 625kHz
0x01 Ox0A 10byte RAM
(ADTIO) 3
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( main ) ( CSI10_Init ) ((CSIA0_SendData)

CPU fx 144 - | |
| |
144 : | RAM |
No | |
Yes CSIA | | 10 |
X1
1o |
No MSB
X1 ( return )
Yes
CSIAQ_Init
CSIAO0_SendData |
142
Y |
NOP 142 .

/16
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>

Title: CSIAO 3wire control

Parameters: - fastest CPU clock (fx=10MHz)
- Serial Interface: CSIAO
- Serial clock port: Port 14.2 (P142/SCKAQ)
- Serial data port: Port 14.4 (P144/S0A0)
- Serial clock frequency: 625kHz (fx/16)
- Data byte continuously transmitted: 01 - OA HEX
- Delay between each data byte transmitted: approx. 3 clock

% o ok X X 3k X X 3k ¥

*/

#pragma sfr
#pragma NOP
#pragma El

/*

Constants/Variables

*/

#define ADR_CSIAOBO Oxfa00 /*CSIAO automatic transfer RAM address*/
#define CSIA_ AUTORAMSIZE 32 /*CSIA automatic transfer RAM size*/
#define CSIAQ_INTERVALVALUE 0x3

/*status list definition*/

#define TRUE 1
#define FALSE 0

const unsigned char ucSendData[10] =

0X01,0x02,0x03, 0x04, 0x05,, 006 , 0x07 , 0x08,, 0x09 , OX0A
}

void CSIAO_Init( void );
void CSIAO_SendData(unsigned char* txbuf, unsigned char txnum);

/*

Main Program

*/

void main( void )

PCC = 0x00; /* CPU clock: fx */
WDTM = OX77; /* Watchdog Timer Stop */

/* Waiting for oscillation stable time */

while( OSTC.0 == 0);

MCMO = 1; /* supply clock: X1 */
/* Waiting for X1 clock change */

while( MCS == 0 );

CSIA0_Init(); /* CSIAO0 initialization function */
CSIAO0_SendData( &ucSendData[0] , 10 ); /* CSIAO transmitting function */
while(TRUE) /* Endless loop */
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NOPQ);

}
/*
Functions Group
*/
/*
Abstract:
CSIAQ interface initialization, the application is responsible for set
work mode, transfer speed, automatic transfer mode , data direction
setting, automatic transfer byte number,internale time setting.
*/
void CSIAO_Init( void )
{
P14.4 = 0; /* P144=0 */
PM14.4 = 0; /* set P144 is output mode */
CSIMAO = 0x58; /* CSIAQ work in transmit mode */
/* Internal clock(master mode) */
/* CSIAO0 work in automatic transfer mode */
/* CSIAO work in single transfer mode */
/* The data direction is MSB */
CSISO = 0x00; /* Strobe output Disabled */
/* Busy signal detection Disabled */
/* Busy signal active level setting Low level */
/* Bit error detection disabled */
P14.2 = 1; /* P142=1 */
PM14.2 = 0; /* set P142 is output mode */
BRGCAO = 0x02; /* fxx/16 */
ADTIO = CSIAQO_INTERVALVALUE; /* master mode insert interval */
CSIAEQ = 1; /* CSIAO operation permission */
}
/*
Abstract:
This function responsible for transferring data for CSIAO interface and
a call back function is provided to high level user.
*/
void  CSIAQ_SendData(unsigned char* txbuf, unsigned char tcnum)
{
unsigned char i;
unsigned char * p_buf;
ADTPO = txnum - 1; /* setup of transmitting bytes */
p_buf = (unsigned char*)ADR_CSIAOBO;/* CSIAO buffer RAM address */
for (i=0; i<txnum; i++){
*p_buf+ = *txbuf+;
}
ATSTAO = 1; /* Normal mode */
}
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Title: CSIAO 3wire control

Parameters: - fastest CPU clock (fx=10MHz)
- Serial Interface: CSIAO
- Serial clock port: Port 14.2 (P142/SCKAQ)
- Serial data port: Port 14.4 (P144/S0A0)
- Serial clock frequency: 625kHz (fx/16)
- Data byte continuously transmitted: 01 - OA hex
- Delay between each data byte transmitted: approx. 3 clock

; Macro Define

ADR_CSIA0BO EQU OFAOQH
CSIA_AUTORAMSIZE EQU 32D
CSIAO_INTERVALVALUE EQU 03H

CSEG
ucSendData: DB 01H
DB 02H
DB 03H
DB 04H
DB 05H
DB 06H
DB 07H
DB 08H
DB 09%H
DB 0AH
DSEG
CSIAQ_TX ADDRESS: DS 2

; CSIAO0 automatic transfer RAM address
; CSIA automatic transfer RAM size

; Specify Interrupt Vectors

RESET VECTOR  CSEG AT 000Ch
Dw start

; On reset, go to Start

; Main Program

START CSEG

start:
SEL RBO
MOW  SP, #OFE20h
MoV PCC, #0OH
Mov WDTM, #77H

; Waiting for oscillation stable time
start01:

BT 0STC.0, $start02

BR $start01

; CPU clock: fx
; Watchdog Timer Stop
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start02:

SET1 MCMO ; enable X1
; Waiting for X1 clock change
start03:
BT MCS, $start04
BR $start03
start04:
CALL ICSIAQ_Init
Mow DE, #ucSendData
MoV B, #10
CALL ICSIAQ_SendData
main: ; Endless loop
NOP
BR $main

; Functions Group

Abstract:

CSIAQ interface initialization, the application is responsible for set
work mode, transfer speed, automatic transfer mode , data direction
setting, automatic transfer byte number,internale time setting.

Out wrt ur ur wr us

SIA0_Init:
CLR1  Pl4.4
CLR1  PM14.4
MoV CSIMAO, #58H ; CSIAO0 work in transmit mode
; Internal clock(master mode)
; CSIAO work in automatic transfer mode
; CSIA0 work in single transfer mode
; The data direction is MSB
MoV CSIS0, #OOH ; Strobe output Disabled
; Busy signal detection Disabled
; Busy signal active level setting Low level
SET1  P14.2
CLR1  PM14.2
MoV BRGCAO, #02H ; Tw/16
MoV ADTI0, #CSIAO_INTERVALVALUE ; master mode insert interval
SET1  CSIAEO ; CSIAO operation permission
RET
; Abstract:
; This function responsible for transferring data for CSIAO interface and
; a call back function is provided to high level user.
CSIAQ_SendData:
MoV A, B
DEC A
MoV ADTPO, A
MOW  HL, #ADR_CSIAOBO ; CSIAO buffer RAM address
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CSIAQ_SetDatal:

END

Mov
MoV
INCW
INCW
DBNZ

SET1

RET

A, [DE]

[H], A

DE

HL

B, $CSIAQ SetDatal

ATSTAO
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» Hard Multasm
» Hard Multc

16 x 16 =32
32 + 16 =32 16
0 255 RAM
CPU X1 10MHz
X MDAOL MDBO
DMUCO.7 DMUE MDAOL
255% 255=65025 254x 255=64770 253x

255=64515 ...... 200x 100=20000 199x 100=19900 ...... 100x 100=10000 0x 9=0 255x 9=2295
...... 1x 1=1 Ox 0=0 255x 0=0...... 0x 255=0
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/*
*
* Title: Hardware multiplier
*
* Parameters: - fastest CPU clock (fx=10MHz)
* - multiplier control and status register: DMUCO
* - 16-bit multiplicand registers: MDAO and MDBO
* - 16-bit multiplication result register: MDAQO
*
*/
#pragma sfr
#pragma NOP
#pragma El
/*
Constants/Variables
*/
/*status list definition*/
#define TRUE 1
#define FALSE 0
/*

Main Program

*/
void main( void )
{
unsigned char  ucMultl,ucMult2;
unsigned short usResult;
PCC = 0x00; /* CPU clock: fx */
WDTM = OX77; /* Watchdog Timer Stop */
/* Waiting for oscillation stable time */
whille( 0STC.0 == 0);
MCMO = 1; /* supply clock: X1 */
/* Waiting for X1 clock change */
while( MCS == 0 );
/* Initial multiplier value set */
ucMultl = 255;
ucMult2 = 255;
while(TRUE) /* main loop */
{
MDAOL = ucMultl; /* Move 1st multiplicand into MDAO */
MDBO = ucMult2; /* Move 2nd multiplicand into MDBO */
DMUCO = 0x81; /* Start multiply operation */
while( DMUE == 1) /* Wait until operation complete */
NOPQ;
}
usResult = MDAOL; /* Store 16-bit result */
NOPQ); /* Break here to examine result */
if(--ucMultl == 0) ucMult2--;  /* Cycle through multiplicand values */
b
}
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Title: Hardware multiplier

Parameters: - fastest CPU clock (fx=10MHz)
- multiplier control and status register: DMUCO
- 16-bit multiplicand registers: MDAO and MDBO
- 16-bit multiplication result register: MDAQO
; Specify Interrupt Vectors
RESET VECTOR CSEG AT 0000h ; On reset, go to Start

ow start

; Main Program

START

CSEG

start:

SEL RBO

MOW  SP, #OFE20h

MoV PCC, #0OH

MoV WDTM, #77H
; Waiting for oscillation stable time
start01:

BT 0STC.0, $start02

BR $start0l
start02:

SET1 MCMO
; Waiting for X1 clock change
start03:

BT MCS, $start04

BR $start03
start04:

MoV B, #255

MoV C, #255
main:

MoV X, #OOH

MoV A, B

XCH A, X

MOW  MDAOL, AX

MoV X, #OOH

MoV A, C

XCH A, X

MOW  MDBO, AX

MoV DMUCO, #81H
main01:

BF DMUE, $main02

NOP

BR $main01
main02:

MOW  AX, MDAOL

MOW  DE, AX

; CPU clock: fx
; Watchdog Timer Stop

; enable X1

; main loop

;Move 1st multiplicand into MDAO

;Move 2nd multiplicand into MDBO
;Start multiply operation

;Wait until operation complete

; Store 16-bit result
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main03:

END

DEC
BNZ
DEC

BR

B
$main03
C

$main
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>

Interrupt.asm
Interrupt.c

BRK

16
10MHz

00

16

200us
CPU

00

P02
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( main ) ( TMOO_Init )

fx

CRO00 (200us)

X1

X1

( return )

(  TMOO_Start )

TMOO_Init

TMO00 CRO000

&

TMOO_Start

( return )

NOP

(_ MD_INTTMO000 )

P02

( return )
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Title: Interrupt

Parameters: - fastest CPU clock (fx=10MHz)

timer: 16-bit timer/event counter TMOO
timer count clock: fx (10MHz)

compare register value (CR0O00): Ox7cf
interval time: 200us

interrupt: INTTMO

output port: port 0.2 (toggles every 200us)

%k ok ok X X X % ok ok *

*/

#pragma sfr
#pragma NOP
#pragma El

/*

Specify Interrupt Vectors

=/
#pragma interrupt  INTTMOOO MD_INTTMOOO

/*

Constants/Variables

*/

#define TM_TMOO_INTERVALVALUE  Ox7cf
/*status list definition*/

#define TRUE 1

#define FALSE 0

void TMOO_Init( void );

void TMOO_Start( void );

/*

Main Program

*/

void main( void )

PCC = 0x00; /* CPU clock: x */
WDTM = 0X77; /* Watchdog Timer Stop */

/* Waiting for oscillation stable time */

whille( 0STC.0 == 0);

MCMO = 1; /* supply clock: X1 */
/* Waiting for X1 clock change */

while( MCS == 0 );

PMO.2 = 0; /* set P02 is output mode */
T™OO_Init(); /* TMOO initialization function */
TMOO_Start(); /* TMOO start function */
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E10;

/* Master interruption permission */

while(TRUE) /* Endless loop */
NOPQ);
}
}
/*
Functions Group
*/
/*
Abstract:
Initiate TMOO, select founction and input parameter
count clock selection, INT init
*/
void T™MOO_Init( void )
{
PRMOO = 0x00; /* internal count clock */
/*timer00 interval*/
TMPROOO = 1; /* low priority level */
TMIFO00 = 0; /* request flag clear */
TMVKOOO = 0; /* INTTMOOO enable */
CRCO0 = 0x00; /* Operates as compare register */
/* Captures on valid edge of TI010 */
/* Operates as compare register */
CRO0O0 = TM_TMOO_INTERVALVALUE;
}
/*
Abstract:
Start the timer00 counter
*/

void TMOO_Start( void )

TMCOO = OxOc;
}

/*

/* Clear & start occurs on match between TMOO and CRO00 */

Abstract:

INTTMOO interrupt service routine.

*
/
__interrupt void MD_INTTMOOO( void )

P0.2 "= 1;

/* Output level reversal */
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Title: Interrupt

Parameters: - fastest CPU clock (fx=10MHz)

timer: 16-bit timer/event counter TMOO
timer count clock: fx (10MHz)

compare register value (CR0O00): Ox7cf
interval time: 200us

interrupt: INTTMO

output port: port 0.2 (toggles every 200us)

; Macro Define

TM_TMOO_INTERVALVALUE ~ EQU 07CFH

; Specify Interrupt Vectors

RESET_VECTOR CSEG AT 0000h ; On reset, go to Start
DW start

INTTMOOO_VECTOR CSEG AT 0020h
DW MD_INTTMOOO

; Main Program

START CSEG

start:
SEL RBO
MOW  SP, #OFE20h
MoV PCC, #00H ; CPU clock: fx
MoV WDTM, #77H ; Watchdog Timer Stop

; Waiting for oscillation stable time
start01:

BT 0STC.0, $start02

BR $start0l

start02:

SET1  MCMO ; enable X1
; Waiting for X1 clock change
start03:

BT MCS, $start04
BR $start03

CLRL  PMO.2
CALL  ITMOO_Init
CALL  ITMOO_Start
El

main: ; Endless loop
NOP
BR $main
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Functions Group

Abstract:

Initiate TMOO, select founction and input parameter

count clock selection, INT init

TMOO_Init:

MoV PRMOO, #00
; timer00 interval
SET1  TMPROOO
CLR1  TMIFO00
CLR1  TMMKOOO
MoV CRCO0, #00
MOW  CROOO, #TM_TMOO_INTERVALVALUE
RET
Abstract:

Start the timer00 counter

THOO_Start:

MoV TMC00, #0OCH
RET
;  Abstract:
; INTTMOO interrupts service routine.
ND_INTTMOOO:
Mov1 CY, P0.2
NOT1 CY
MoVl P0.2, CY
RETI
END
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» KEY_Return.asm
» KEY_Return.c

KRM
INTKR

P70/KRO P77/KR7 8

HALT

INTKR

HALT

P40 P47

CPU X1
P70/KRO P77/KR7
HALT

POO Low
wait
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/*
*
* Title: Key interruption
*
* Parameters: - fastest CPU clock (fx=10MHz)
* - external interrupt: INTKR (falling edge)
* input port: port7.0 (P70/KRO)
* input port: port7.1 (P71/KR1)
* input port: port7.2 (P72/KR2)
* input port: port7.3 (P73/KR3)
* input port: port7.4 (P74/KR4)
* input port: port7.5 (P75/KR5)
* input port: port7.6 (P76/KR6)
* input port: port7.7 (P77/KR7)
* - interrupt service routine delay: approximately 10ms
* - output port: port0.0 (POO/TIO00)
* - output port: port4 (8bit)
*
*/
#pragma sfr
#pragma NOP
#pragma El
#pragma HALT
/*
Specify Interrupt Vectors
*/

#pragma interrupt  INTKR  MD_INTKR

/*

Constants/Variables

*/

/*status list definition*/
#define TRUE 1
#define FALSE 0

void INT_Init( void );

/*

Main Program

*/

void main( void )

PCC = 0x00; /* CPU clock: x */
WDTM = OX77; /* Watchdog Timer Stop */

/* Waiting for oscillation stable time */

while( 0STC.0 == 0);

MCMO = 1; /* supply clock: X1 */
/* Waiting for X1 clock change */

while( MCS == 0 );

PMO.0 = 0; /* set P00 output mode */
PM4 = 0; /* set P4 output mode */
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INT_Init(Q); /* INT initialization function */

EIQ; /* Master interruption permission */
while(TRUE) /* main loop */
{
P0.0 = 1; /* P00=1 */
NOPQ);
HALTQ; /* HALT mode */
NOPQ);
}
}
/*
Functions Group
*/
/*
Abstract:
Init the external INT, including enable or disable, priority setting.
*/
void INT_Init( void )
{
KRVK = 1; /* disable INTKR */
PU7 = OXOFF; /* P7 pull up */
PM7 = OxOFF; /* P7 input mode */
KRM = OxOFF;
KRPR = 1; /* priority :Low */
KRIF = 0; /* clear interrupt flag */
KRVK = 0; /* enable INTKR */
}
/*
Abstract:
INTKR Interrupt service routine.
*/
__interrupt void MD_INTKR( void )
{
unsigned short i;
P0.0 = 0; /* P0O0=0 */
P4 = P7;
for(i=0 ; <4600 ; i++); /* wait 10 ms */
}
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Title: Key interruption

; Parameters: - fastest CPU clock (fx=10MHz)
; - external interrupt: INTKR (falling edge)
; input port: port7.0 (P70/KRO)
; input port: port7.1 (P71/KR1)
; input port: port7.2 (P72/KR2)
; input port: port7.3 (P73/KR3)
; input port: port7.4 (P74/KR4)
; input port: port7.5 (P75/KR5)
; input port: port7.6 (P76/KR6)
; input port: port7.7 (P77/KR7)
; - interrupt service routine delay: approximately 10ms
; - output port: port0.0 (POO/TIO00)
; - output port: port4 (8bit)
; Specify Interrupt Vectors
RESET_VECTOR CSEG AT 0000h ; On reset, go to Start
Dw start
INTKR_VECTOR ~ CSEG AT 002ch
oW MD_INTKR
; Main Program
START CSEG
start:
SEL RBO
MOW  SP, #OFE20h
MoV PCC, #00H ; CPU clock: fx
MoV WDTM, #77H ; Watchdog Timer Stop
; Waiting for oscillation stable time
start0l1:
BT 0STC.0, $start02
BR $start0l
start02:
SET1  MCMO ; enable X1
; Waiting for X1 clock change
start03:
BT MCS, $start04
BR $start03
start04:
CLR1  PMO.O
MoV PM4, #00H
CALL VINT_Init
El ; Enable interrupts
main: ; main loop
SET1  P0.0
NOP
HALT
NOP
BR $main
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; Functions Group

Abstract:

Init the external INT, including enable or disable, priority setting.

NT_Init:
SET1 KRVMK ; disable INTKR
MoV PU7, #OFFH ; P7 pull up
MoV PM7, #OFFH
MoV KRM, #OFFH
SET1 KRPR
CLR1 KRIF
CLR1 KRMK ; enable INTKR
RET
Abstract:
; INTKR Interrupt service routine.
ND_INTKR:
SEL RB1
CLR1 P0.0
MoV A, P7
MoV P4, A
MOW  AX, #0000H
MD_INTKR _01:
CMPW  AX, #4600 ; wait 10ms
BNC $VD_INTKR 02
INCW  AX
BR $MD_INTKR_01
MD_INTKR 02:
RETI
END
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3.16.1

|
HALT _timer
» HALT_timerasm
» HALT_timerc

HALT
HALT CPU
STOP
STOP
STOP X1
STOP
13ms HALT
CPU X1
13.1ms
HALT
P02

NEC Electronics Corporation

HALT

P02
(10MHz)

2003

CPU

156



CPU :fx
fx/2n7
2"M0/fw
5
No

Yes

X1
No | |

X1
Yes

02 return

WT_Start

| 5

A

HALT

| return

|
|
|
WT_Init
|_ ( WT_Start )

v
( MD_INTWTI )

02

( return )

NEC Electronics Corporation
2003

157



/*

*

* Title: The return from HALT by timer interruption
*

* Parameters: - fastest CPU clock (fx=10MHz)

* - watch timer count clock: main clock
* - watch timer overflow time: 13.1ms

* - output port: port 0.2 (toggles every 13.1ms)
*

*/

#pragma sfr

#pragma NOP

#pragma HALT

#pragma El

/*

Specify Interrupt Vectors

*/

#pragma interrupt  INTWTI MD_INTWTI
/*

Constants/Variables

*/

/*status list definition*/

#define TRUE 1

#define FALSE 0

void WT_Init( void );
void WT_Start( void );

/*

Main Program

*/

void main( void )

PCC = 0x00;
WDTM = OX77;

/* CPU clock: fx */
/* Watchdog Timer Stop */

/* Waiting for oscillation stable time */

while( 0STC.0 == 0);
MCMO = 1;

/* supply clock: X1 */

/* Waiting for X1 clock change */

while( MCS =0 );
PMO.2 = 0;

WT_InitQ);
WT_Start();

E10;
while(TRUE)

/* set P02 is output mode */

/* WT initialization function */
/* WT start function */

/* Master interruption permission */

/* main loop */
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NOPQ);

HALTQ; /* HALT mode */
NOPQ);
}
}
/*
Functions Group
*/
/*
Abstract:
Initiate the watch timer, select its working mode, count clock,
enable/disable interrupt etc through Configuration.
*/
void WT_Init( void )
{
WTM = Ox60; /* Disable Watch timer before change the setting */
/* Set watch timer clock:fw=FX/2°\7 */
/* watch timer flag setting:2"14/fw(0.5s) */
/* Interval timer prescaler setting:2"10/fw */
WTIPR = 1; /* priority : Low */
WTIHIF = 0; /* request flag clear */
WTIMK = 0; /* INTWTI enable */
}
/*
Abstract:
Restart the watch timer after stopping.
*/
void WT_Start( void )
{
/*enable watch timer operation*/
/*start the 5-bit counter*/
WTM.1 = 1;
WTM.0 = 1;
}
/*
Abstract:
INTTMOO interrupt service routine.
*/
__interrupt void MD_INTWTI( void )
P0.2 ~=1; /* Output level reversal */
}
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Title: The return from HALT by timer interruption

Parameters: - fastest CPU clock (fx=10MHz)
- watch timer count clock: main clock
- watch timer overflow time: 13.1ms
- output port: port 0.2 (toggles every 13.1ms)
Specify Interrupt Vectors

RESET_VECTOR

INTWT1_VECTOR

CSEG AT 0000h
Dw start
CSEG AT 0028h
DwW MD_INTWTI

; On reset, go to Start

Main Program

START

CSEG
start:
SEL RBO
MOWW SP, #OFE20h
MoV PCC, #00H
MoV WDTM, #77H
; Waiting for oscillation stable time
start01:
BT 0STC.0, $start02
BR $start01
start02:
SET1 MCMO
; Waiting for X1 clock change
start03:
BT MCS, $start04
BR $start03
start04:
CLR1 PMO.2
CALL  WT_Init
CALL  IWT Start
El
main:
NOP
HALT
NOP
BR $main

; CPU clock: fx
; Watchdog Timer Stop

; enable X1

; main loop

Functions Group

Abstract:
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; Initiate the watch timer, select its working mode, count clock,
; enable/disable interrupt etc through Configuration.

V’VT_Init:

MoV WTM, #60H Disable Watch timer before change the setting
Set watch timer clock:fw=FX/2"7
watch timer flag setting:2°14/fw(0.5s)
Interval timer prescaler setting:2"10/fw

SET1  WTIPR ; priority : Low
CLR1  WTIIF ; INTWTI enable
CLR1  WTIMK

RET

; Abstract:
; Restart the watch timer after stopping.

WT_Start:
; enable watch timer operation
; start the 5-bit counter

SET1 WM.l
SET1  WIM.O
RET
;  Abstract:
; INTTMOO interrupts service routine.
ND_INTWTI:
Movi  CY, PO.2
NOT1  CY
Movi  P0O.2, CY ; Output level reversal
RETI

END
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3.16.2

|
STOP_timer
» STOP_timer.asm
» STOP_timer.c

HALT
HALT CPU
STOP
STOP
STOP X1
STOP
HALT
0.5us STOP
SubCLK )
CPU X1 (10MH?z)
0.5u s
STOP
P02
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CP
fxt
27N 14/fw

U :fx
No
Yes
X1
No
X1 |
Yes

|
|
|
02 ( return )

WT_Init
( WT_Start )
WT_Start
5
STOP

( return )

(

J
( MD_INTWTI )

02

( return )
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/*
*
* Title: The return from STOP by timer interruption
*
* Parameters: - fastest CPU clock (fx=10MHz)
* - watch timer count clock: subsystem clock
* - watch timer overflow time: 0.5s
* - output port: port 0.2 (toggles every 0.5s)
*
*/
#pragma sfr
#pragma NOP
#pragma STOP
#pragma El
/*
Specify Interrupt Vectors
*/
#pragma interrupt  INTWT MD_INTWT
/*
Constants/Variables
*/
/*status list definition*/
#define TRUE 1
#define FALSE 0

void WT_Init( void );
void WT_Start( void );

/*

Main Program

*/

void main( void )

PCC = 0x00;
WDTM = OX77;

/* CPU clock: fx */
/* Watchdog Timer Stop */

/* Waiting for oscillation stable time */

while( 0STC.0 == 0 );
MCMO = 1;

/* Waiting for X1 clock change */

while( MCS =0 );
PMO.2 = 0;

WT_InitQ);
WT_Start();

E10;
while(TRUE)

/* supply clock: X1 */

/* set P02 is output mode */

/* WT initialization function */
/* WT start function */

/* Master interruption permission */

/* main loop */
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NOPQ);

STOPQ); /* stop mode */
NOPQ);
}
}
/*
Functions Group
*/
/*
Abstract:
Initiate the watch timer, select its working mode, count clock,
enable/disable interrupt etc through Configuration.
*/
void WT_Init( void )
{
WTM = 0x80; /* watch timer flag setting:2"14/fw(0.5s) */
/* Interval timer prescaler setting:2"4/fw */
/* Set watch timer clock:fw=fxt */
WTPR=1; /* Low priority level */
WTIF=0; /* No interrupt request signal is generated */
WTMK=0; /* Interrupt servicing enabled */
}
/*
Abstract:
Restart the watch timer after stopping.
*/
void WT_Start( void )
{
/*enable watch timer operation*/
/*start the 5-bit counter*/
WTM.1=1;
WTM.0=1;
}
/*
Abstract:
INTTMOO interrupt service routine.
*/
__interrupt void MD_INTWT( void )
P0.2 "= 1; /* Output level reversal */
}
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Title: The return from STOP by timer interruption

Parameters:

fastest CPU clock (fx=10MHz)

watch timer count clock: subsystem clock
watch timer overflow time: 0.5s

output port: port 0.2 (toggles every 0.5s)

; Specify Interrupt Vectors

RESET_VECTOR ~ CSEG AT 0000h ; On reset, go to Start
DW start

INTWT_VECTOR ~ CSEG AT 002eh
oW MD_INTWT

; Main Program

START CSEG

start:
SEL RBO
MOW  SP, #OFE20h
MoV PCC, #00H ; CPU clock: fx
MoV WDTM, #77H ; Watchdog Timer Stop

; Waiting for oscillation stable time
start01:

BT 0STC.0, $start02

BR $start01

start02:

SET1 MCMO ; enable X1
; Waiting for X1 clock change
start03:

BT MCS, $start04
BR $start03

start04

CLR1  PMO.2

CALL  WT_Init

CALL  WT Start

El ; Master interruption permission
main: ; main loop

NOP

STOP ; stop mode

NOP

BR $main

; Functions Group

;  Abstract:
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Initiate the watch timer, select its working mode, count clock,
enable/disable interrupt etc through Configuration.

WT_Init:

MoV WTM, #80H ; Set watch timer clock:fw=fxt
; watch timer flag setting:2°14/fw(0.5s)
; Interval timer prescaler setting:2"4/fw

; INTWT enable

SET1  WTPR

CLRL  WTIF

CLRL  WTMK

RET

;  Abstract:

Restart the watch timer after stopping.

WT_Start:

; enable watch timer operation
; start the 5-bit counter

SET1 WM.l
SET1  WTM.O
RET
;  Abstract:
; INTTMOO interrupts service routine.
ND_INTUT:
Mov1 CY, P0.2
NOT1 CY
MoVl P0.2, CY ; Output level reversal
RETI
END

NEC Electronics Corporation
2003

167



3.16.3
|

STOP_pin
» STOP_pin.asm
» STOP_pin.c
u
HALT
HALT CPU
STOP
STOP
STOP X1
STOP
INTP1
PO0O  High STOP
CPU X1
INTP1
High STOP
POO Low 10ms  wait

HALT

STOP POO 10ms

(10MH?z)
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( main )

CPU X
No
Yes
X1
X1 M
Yes
00
INT _Init
00
STOP

( INT_Init )

INTP1

INTP1
30

30:

( return )

#

( MD_INTP1 )

00

10ms

Yes

No

C

return

D
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/*

*

* Title: The return from STOP by terminal interruption

*

* Parameters: - fastest CPU clock (fx=10MHz)

* - external interrupt: INTP1 (falling edge)
* - interrupt service routine delay: approximately 10ms
* - output port: port0.0 (POO/TIO00)

*

*/

#pragma sfr

#pragma NOP

#pragma El

#pragma STOP

/*

Specify Interrupt Vectors

*/
#pragma interrupt  INTPL  MD_INTP1

/*

Constants/Variables

*/

/*status list definition*/
#define TRUE 1
#define FALSE 0
void INT_Init( void );

/*

Main Program

*/

void main( void )

PCC = 0x00; /* CPU clock: fx */
WDTM = OX77; /* Watchdog Timer Stop */

/* Waiting for oscillation stable time */

while( OSTC.0 == 0);

MCMO = 1; /* supply clock: X1 */
/* Waiting for X1 clock change */

while( MCS == 0 );

PMO.0 = 0; /* set POO is output mode */
INT_Init(); /* INT initialization function */
EIQ; /* Master interruption permission */
while(TRUE) /* main loop */
{

P0.0 = 1; /* P00=1 */

NOPQ);

STOPQ); /* stop mode */

NOPQ);
}
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/*

Functions Group

*/

/*

Abstract:

Init the external INT, including enable or disable, priority setting.

*/
void INT_Init( void )
{

EGP.1 = 0; /* Falling edge set */
EGN.1 = 1;
PPR1 = 1; /* Low priority level */
PM3.0 = 1; /* set P30 input mode */
PIFL = 0; /* No interrupt request signal is generated */
PMKL = 0; /* Interrupt servicing enabled */
}
/*
Abstract:
INTP1 Interrupt service routine.
*/
__interrupt void MD_INTP1( void )
{
unsigned short i;
P0.0 = 0; /* P00=0 */
for(i=0 ; <4600 ; i++); /* wait 10 ms */
}
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Title: The return from STOP by terminal interruption

Parameters: - fastest CPU clock (fx=10MHz)
- external interrupt: INTP1 (falling edge)
- interrupt service routine delay: approximately 10ms
- output port: port0.0 (POO/TIO00)
Specify Interrupt Vectors

RESET_VECTOR

INTP1_VECTOR

CSEG AT 0000h ; On reset, go to Start
DW start

CSEG AT 0008h

oW MD_INTP1

Main Program

START

CSEG
start:
SEL RBO
MOW  SP, #OFE20h
MoV PCC, #00H ; CPU clock: fx
MoV WDTM, #77H ; Watchdog Timer Stop
; Waiting for oscillation stable time
start01:
BT 0STC.0, $start02
BR $start0l
start02:
SET1 MCMO ; enable X1
; Waiting for X1 clock change
start03:
BT MCS, $start04
BR $start03
start04:
CLR1 PMO.0
CALL VINT_Init
El ; Enable interrupts
main:
SET1 P0.0
NOP
STOP
NOP
BR $main

Functions Group

Abstract:
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Init the external INT, including enable or disable, priority setting.

INT_Init:

CLR1 EGP.1
SET1 EGN.1
SET1 PPR1
SET1 PM3.0
CLR1 PIF1
CLR1 PMK1 ; enable INTP1
RET
; Abstract:
; INTP1 Interrupt service routine.
ND_INTPL:
SEL RB1
CLR1 P0.0
MOVW AX, #0000H
MD_INTPL O1:
CMPW  AX, #4600 ; wait 10ms
BNC  $MD_INTP1 02
INCW AX
BR $MD_INTP1_01
MD_INTPL_02:
RETI
END
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CLK _Monitor.asm
CLK_ Monitor.c

Ring-0SC X1 X1
STOP
X1 MSTOP=1 MCC =1
Ring-0SC
CLK STOP INTP1 STOP
CPU
X1 (10OMHz2)
CLME CLK STOP
STOP INTP1
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( main ) INT_Init

CPU :fx
30
No
Yes
( return )
X1
No
X1
Yes
INT_Init
STOP
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/*

*

* Title: Clock Monitor

*

* Parameters: - fastest CPU clock (fx=10MHz)

* - external interrupt: INTP1 (Rising edge)
*

*/

#pragma sfr
#pragma NOP
#pragma El
#pragma STOP

/*

Constants/Variables

*/

/*status list definition*/
#define TRUE 1
#define FALSE 0
void INT_Init( void );

/*

Main Program

*/

void main( void )

PCC = 0x00; /* CPU clock: fx */
WDTM = OX77; /* Watchdog Timer Stop */

/* Waiting for oscillation stable time */

while( OSTC.0 == 0);

MCMO = 1; /* supply clock: X1 */
/* Waiting for X1 clock change */

while( MCS == 0 );

INT_Init(Q); /* INT initialization function */
CLME = 1; /* clock monitor enable */
while(TRUE) /* main loop */
NOPQ);
STOPQ); /* Stop mode */
NOPQ);
PIFL = 0; /* request flag clear */
}
}
/*
Functions Group
*/
/*
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Abstract:
Init the external INT, including enable or disable, priority setting.

*/

void INT_Init( void )

{
/* INTP1 select rising edge */
EGP = 0x02;
EGN = 0x00;
PPR1 = 1; /* priority: Low */
PM3.0 = 1; /* set P30 input mode */
PIFL = 0; /* request flag clear */
PMK1 = 0; /* enable INTP1 */
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Parameters:

Title: Clock Monitor

- fastest CPU clock (fx=10VMHz)
- external interrupt: INTP1 (Rising edge)

; Specify Interrupt Vectors

RESET_VECTOR

CSEG AT 0000h
Dw start

On reset, go to Start

; Main Program

START

CSEG
start:
SEL RBO
MOW  SP, #OFE20h
Mov PCC, #0OH
MoV WDTM, #77H
; Waiting for oscillation stable time
start01:
BT 0STC.0, $start02
BR $start0l
start02:
SET1  MCMO
; Waiting for X1 clock change
start03:
BT MCS, $start04
BR $start03
start04:
CALL VINT_Init
SET1  CLME
main:
NOP
STOP
NOP
CLR1  PIF1
BR $main

CPU clock: fx
Watchdog Timer Stop

enable X1

clock monitor enable
main loop
Stop mode

request flag clear

; Functions Group

Abstract:

Init the external INT, including enable or disable, priority setting.

NT_Init:

MoV
MoV

EGP, #02H
EGN, #0OH
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END

SET1
SET1
CLR1
CLR1

RET

PPR1
PM3.0
PIF1
PMK1

; priority: Low
; set P30 input mode

; enable INTP1
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> Lviasm

» Lvic
LVI
VDD VLVI VDD VLVI
5
STOP
P10 High P10 Low
CPU X1 (10MHz2)
P10 P10=1
4.3V
P10=0 4.3V
P02
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main ( LVLInterrupt ) ( LVI_Reset )

t

CPU X
No LVI LVI
| |
Yes 4.3V 4.3V
X1 | ] |
No
X1 N
2ms o 2ms 2
Yes
Yes Yes
02
N
0.2ms No 0.2ms °
Yes Yes

<0 it

Yes

y

LVI_Reset LVI_Interrupt | | ( return )

A

NOP

( return ) (. MD_INTKR ) /

P02

( return )
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/*

*

* Title: Low voltage detection circuit

*

* Parameters: - fastest CPU clock (fx=10MHz)

* - reset mode when port 1.0 = 1

* - interrupt mode when port 1.0 = 0
*

*/

#pragma sfr
#pragma NOP
#pragma El

/*

Specify Interrupt Vectors

*/

#pragma interrupt  INTLVI MD_INTLVI
/*

Constants/Variables

*/

/*status list definition*/

#define TRUE 1

#define FALSE 0

void LVI_Reset( void );
void LVI_Interrupt( void );

/*

Main Program

*/

void main( void )

PCC = 0x00;
WDTM = OX77;

/* CPU clock: fx */
/* Watchdog Timer Stop */

/* Waiting for oscillation stable time */

while( OSTC.0 == 0);

MCMO = 1;

/* Waiting for X1 clock change */
while( MCS == 0 );

PMO.2 = 0;
E10;

/* control port level judge */
if(P1.0 =1 ){
LVI_Reset();

}

else{
LVI_Interrupt();

}

/* supply clock: X1 */

/* set P02 output mode */
/* Master interruption permission */

/* LVI reset function */

/* LVI interrupt function */
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whi le(TRUE)

/* Endless loop */

NOPQ);
}
}
/*
Functions Group
*/
/*
Abstract:
This function initializes the Low-Voltage Detector.
Initial LVI function according to the configuration setting.
*/
void LVI_Interrupt( void )
{
unsigned short i;
LVIM = 0x00; /* stop/init LVI */
LVIMK = 1; /* mask LVI interrupt */
LVIS = 0x00; /* compare with 4.3V */
LVIE = 1;
for( i=0 ; i<=1000 ; i+ ); /* wait 2 ms */
LVION = 1; /* enable LVI operation */
for( i=0 ; i<=100 ; i++ ); /* wait 0.2 ms */
LVIMD = 0; /* internal interrupt mode */
LVIPR = 1; /* Low priority level */
LVIIF = 0; /* No interrupt request signal is generated */
LVIMK = 0; /* Interrupt servicing enabled */
}
/*
Abstract:
This function initializes the Low-Voltage Detector.
Initial LVI function according to the configuration setting.
*/
void LVI_Reset( void )
{
unsigned short i;
LVIM = 0x00; /* stop/init LVI */
LVIMK = 1; /* Interrupt servicing disabled */
LVIS = 0x00; /* compare with 4.3V */
LVIE = 1;
for( i=0 ; i<=1000 ; i+ ); /* wait 2 ms */
LVION = 1; /* enable LVI operation */
for( i=0 ; i<=100 ; i+ ); /* wait 0.2 ms */
LVIMD = 1; /* reset mode */
}
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/*

Abstract:
INTLVI interrupt service routine.

*/
__interrupt void MD_INTLVI( void )

P0.2 ~=1; /* Output level reversal */
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Title: Low voltage detection circuit

Parameters: - fastest CPU clock (fx=10MHz)
- reset mode when port 1.0 = 1
- interrupt mode when port 1.0 = 0

; Specify Interrupt Vectors

RESET_VECTOR CSEG AT 0000h  ;On reset, go to Start
Dw start

INTLVI_VECTOR  CSEG AT 0004h
DW MD_INTLVI

; Main Program

START CSEG

start:
SEL RBO
MOW  SP, #OFE20h
MoV PCC, #O00H ; CPU clock: fx
MoV WDTM, #77H ; Watchdog Timer Stop

; Waiting for oscillation stable time
start01:

BT 0STC.0, $start02

BR $start01

start02:

SET1 MCMO ; enable X1
; Waiting for X1 clock change
start03:

BT MCS, $start04
BR $start03
start04:

main:
CLR1 PMO.2
El

BF P1.0, $main0l
CALL ILVI_Reset

BR $main02
main01:
CALL ILVI_Interrupt
main02: ; Endless loop
NOP
BR $main02

; Functions Group
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Abstract:

This function initializes the Low-Voltage Detector.
Initial LVI function according to the configuration setting.

LVI_Interrupt:
Mov LVIM, #OOH

SET1  LVIMK
Mov LVIS, #0O0H
SET1  LVIE

MOW  AX, #0OOOH
LVI_InterruptOl:

CMPW  AX, #1000

BNC SLVI_Interrupt02

INOW  AX

BR $SLVI_Interrupt01

LVI_Interrupt02:
SET1  LVION

MOW  AX, #0OOOH
LVI_Interrupt03:

CMPW  AX, #100

BNC $SLVI_Interrupt04
INCW  AX

BR $SLVI_Interrupt03

LVI_Interrupt04:

;stop/init LVI
;mask LVI interrupt
;compare with 4.3V

swait 2 ms

;enable LVI operation

;wait 0.2 ms

CLR1  LVIMD ;internal interrupt mode
SET1 LVIPR
CLR1 LVIIF
CLR1 LVIMK
RET
Abstract:

Initial LVI function according to the configuration setting.

LVI_Reset:

MoV LVIM, #OOH

SET1  LVIMK

MoV LVIS, #O0OH

SET1  LVIE

MOW  AX, #0OO0OOH
LVI_Reset01:

CMPW  AX, #1000

BNC $LVI_Reset02

INOW  AX

BR $LVI_Reset01
LVI_Reset02:

SET1  LVION

MOW  AX, #0OOOH
LVI_Reset03:

CMPW  AX, #100

BNC $LVI_Reset04

INCGW  AX

BR $LVI_Reset03
LVI_Reset04:

SET1  LVIMD

RET

; This function initializes the Low-Voltage Detector.

;stop/init LVI
;mask LVI interrupt
;compare with 4.3V

swait 2 ms

;enable LVI operation

swait 0.2 ms

;reset mode
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Abstract:

INTLVI interrupts service routine.

= wiwruroua

D_INTLVI:
Movi
NOT1
Movi
RETI
END

Cy, P0.2
cY
P0.2, CY

; Output level reversal
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» Reset Out.asm
» Reset Out.c

P130 10ms Low
CPU X1 (10MHz2)

(X1) 10ms  wait
P130 High
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( main )

CPU :fx
No

Yes

X1
No

X1
Yes
Yes

P130

A

NOP
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/*

*

* Title: Reset signal output

*

* Parameters: - fastest CPU clock (fx=10MHz)
* - port 13.0 outputs

*

*/

#pragma sfr
#pragma NOP
#pragma El

/*

Constants/Variables

*/
/*status list definition*/

#define TRUE 1
#define FALSE 0

/*

Main Program

*/
void main( void )
unsigned short i;

PCC = Ox00; /* CPU clock: fx */
WDTM = OX77; /* Watchdog Timer Stop */

/* Waiting for oscillation stable time */

while( 0STC.0 == 0 );

MCMO = 1; /* supply clock: X1 */
/* Waiting for X1 clock change */

while( MCS =0 );

for(i=0 ; <4600 ; i++); /* wait 10ms */

P13.0 = 1; /* P130=1 */

while(TRUE) /* Endless loop */
NOPQ);

}

}

NEC Electronics Corporation
2003
190



Title: Reset signal output

Parameters: - fastest CPU clock (fx=10MHz)
- port 13.0 outputs

; Specify Interrupt Vectors

RESET_VECTOR ~ CSEG AT 0000h ; On reset, go to Start
DW start

; Main Program

START CSEG

start:
SEL RBO
MOW  SP, #OFE20h
MoV PCC, #0OH ; CPU clock: fx
MoV WDTM, #77H ; Watchdog Timer Stop

; Waiting for oscillation stable time
start01:

BT 0STC.0, $start02

BR $start0l

start02:
SET1 MCMO ; enable X1
; Waiting for X1 clock change
start03:
BT MCS, $start04
BR $start03
start04:
MOW  AX, #0OOOOH
start05:
CMPW  AX, #4600 ; wait 10ms
BNC $start06
INOW  AX
BR $start05
start06:
SET1  P13.0
main: ; Endless loop
NOP
BR $main
END
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