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Associated Part Family: MB95F430 Series

In this application Note, we will introduce how to use the PPG function on the MB95F430 series.
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In this document, we will introduce how to use the PPG function on the MB95F430 series.

Section 2 introduces background and PPG formats.

Section 3 introduces PPG block, PPG registers, and the setting procedure.

Section 4 introduces PPG interrupt.
Section 5 introduces PPG drivers.

Section 6 introduces PPG application demo.
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2 PPG Overview

This chapter gives an overview on PPG.

2.1 Background

It normally is used in communication, electronic, automation and so on. In communication, the duty or frequency can
be used to identify the protocol. In electronic, it can use to design switching power supply. In automation, it can use to
control motors.

2.2 PPG Formats

PPG format consists of frequency and duty. PPG’s wave is below.

Figure 2-1: PPG Formats
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3 16-bit PPG Timer Description

16-bit PPG timer can output the PWM output and the one shot. The output waveform can be reversed by setting the
register (Normal polarity < Inverted polarity).

Figure 3-1: 16-bit PPG Timer
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3.1 Block Diagram of 16-bit PPG Timer
Figure 3-2: Block Diagram of 16-bit PPG Timer
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3.2 Pins of 16-bit PPG Timer
The pin related to the 16-bit PPG timer is namely the PPGO pin, TRGO pin.

PPGO is output pin. The PPG waveform can be outputted by using the 16-bit PPG status control register to enable
output (PCNTLO: POEN=1). TRGO is used to start 16-bit PPG timer by hardware trigger.

3.3 Registers List of 16-bit PPG Timer

Register Description

PDCRHO 16-bit PPG down counter register (upper)

PDCRLO 16-bit PPG down counter register (lower)

PCSRHO 16-bit PPG cycle setting buffer register (upper)

PCSRLO 16-bit PPG cycle setting buffer register (lower)

PDUTHO 16-bit PPG duty setting buffer register (upper)

PDUTLO 16-bit PPG duty setting buffer register (lower)

PCNTHO 16-bit PPG status control register (upper)

PCNTLO 16-bit PPG status control register (lower)

PTGSO 16-bit PPG trigger source control register

3.4 16-bit PPG Down Counter Registers

The 16-bit PPG down counter registers (upper, lower) (PDCRHO, PDCRLO) form a 16-bit register which is used to read
the count value from the 16-bit PPG down-counter.

The initial values of the register are all "0".
Always use one of the following procedures to read from this register.
Use the "MOVW" instruction (use a 16-bit access instruction to read the PDCRHO register address)

Use the "MOV" instruction and read PDCRHO first and PDCRLO second (reading PDCRHO automatically
copies the lower 8 bits of the down-counter to PDCRLO)

These registers are read-only and writing has no effect on the operation.
Figure 3-3: 16-bit PPG Down Counter Register

16-bit PPG down counter register (upper) PDCRHO

Address bit7 bité bit5 bit4 bit3 bit2 bit1 bit0 Initial value
OFAAL PDCRHO | DC15 | DC14 | DC13 | DC12 | DC11 | DC10 | DCO09 | DCO08 | 00000000g
RWX RWX RWX RWX RWX RWX RWX R/WX

16-bit PPG down counter register (lower) PDCRLO

Address bit7  bit6  bits  bitd4  bitd  bit2  bit1 bit0 Initial value
OFABL PDCRLO | DCO7 | DCO6 | DCO5 [ DCO4 | DCO3 | DCO2 | DCO1 [ DCOO | 00000000
RWX RWX RWX RWX RWX RWX R/WX R/WX
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3.5

3.6

16-bit PPG Cycle Setting Buffer Registers
The 16-bit PPG cycle setting buffer registers are used to set the cycle for the output pulses generated by the PPG.

These registers form a 16-bit register which sets the period for the output pulses generated by the PPG. The values
set in these registers are loaded to the down-counter.

When writing to these registers, always use one of the following procedures.
Use the "MOVW" instruction (use a 16-bit access instruction to write to the PCSRHO register address)
Use the "MOV" instruction and write to PCSRHO first and PCSRLO second

If a down-counter load occurs after writing data to PCSRHO (but before writing data to PCSRLO), the previous valid
PCSRHO/PCSRLO value will be loaded to the down-counter. If the PCSRHO/PCSRLO value is modified during counting,
the modified value will become effective from the next load of the down-counter.

Do not set PCSRHO and PCSRLO to "00H", or PCSRHO to "01H" and PCSRLO to "01H".
Figure 3-4: 16-bit PPG Cycle Register

16-bit PPG cycle setting buffer register (upper) PCSRHO
Address bit15 biti4 bit13  bit12  bit11  bit10 bit9 bit8 Initial value
OFACH PCSRHO | CS15 | CSi4 | CS13 | Ccs12 | CS11 |CS10 |0809 | CSo08 | 11111111g
RW RW RW RW RW RW RW RW

16-bit PPG cycle setting buffer register (lower) PCSRLO
Address bit7  bit6  bit5  bit4  bit3  bit2  bit bit0 Initial value
OFADy PCSRLO | CSso07 | CSo6 | CS05 | CS04 | CS03 |CSO2 |CSO1 | CS00 | 11111111
RW RW RW RW RW RW RW RW

16-bit PPG Duty Setting Buffer Registers
The 16-bit PPG duty setting buffer registers control the duty ratio for the output pulses generated by the PPG.

These registers form a 16-bit register which controls the duty ratio for the output pulses generated by the PPG. Transfer
of the data from the 16-bit PPG duty setting buffer registers to the duty setting registers is performed at the same timing
as the down-counter read.

When writing to these registers, always use one of the following procedures.
Use the "MOVW" instruction (use a 16-bit access instruction to write to the PDUTHO register address)
Use the "MOV" instruction and write to PDUTHO first and PDUTLO second

If a down-counter load occurs after writing data to PDUTHO (but before writing data to PDUTLO), the value of the 16-
bit PPG duty setting buffer registers is not transferred to the duty setting registers.

The relation between the value of the 16-bit PPG duty setting registers and output pulse is as follows:

When the same value is set in both the 16-bit PPG cycle setting buffer registers and duty setting registers, the
"H" level will always be outputted if normal polarity is set, or the "L" level will always be outputted if inverted
polarity is set.

When the duty setting registers are set to "00B", the "L" level will always be outputted if normal polarity is set,
or the "H" level will always be outputted if inverted polarity is set.

When the value set in the duty setting registers is greater than the value in the 16-bit PPG cycle setting buffer
registers, the "L" level will always be outputted if normal polarity is set, and the "H" level will always be
outputted if inverted polarity is set.
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Figure 3-5: 16-bit PPG Duty Register

16-bit PPG duty setting buffer register (upper) PDUTHO
Address bit15 bit14 bit13 bit12 bitt1 bit10  bit9 bit8 Initial value

OFAEy PDUTHO | DU15 | DU14 | DU13 | bu12 | DU11 | buito | DU09 | buos | 111111115
RW RW RW RW RW RW RW RW

16-bit PPG duty setting buffer register (lower) PDUTLO
Address bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0 Initial value

OFAF PDUTLO | DUo7 | DUO0B | DUO0s | DU04 | DUO3 | DU02 | DUO1 | DUO1 | 11111111
RW RW RW RW RW RW RW

3.7 16-bit PPG Status Control Registers

The 16-bit PPG status control register is used to enable and disable the 16-bit PPG timer and also to set the operating
status for the software trigger, retrigger control interrupt, and output polarity. This register can also check the operation
status.
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Figure 3-6: 16-bit PPG Status Control Register, Upper Byte (PCNTHO)

bt bt biS  bt4  bt3 b2 bl bio nitial value
Address
ooé paTHo | CNTE | STRG | MDSE | RTRG | oKs2 | cKs1| ckso| pams| 00000000k
AW ROW AW RW AW AW AW AW

I_.—‘
PGMS PPG cutput mask enable bit
0 Disables PPG output mask
1 Enables PPG output mask
CKS2| CKS1| CKS0| Counterclock select bit
0 0 0 MCLK/1
0 0 1 MCLK/2
0 1 0 MCLK/4
0 1 MCLK/B
1 0 0 MCLKAM G
1 0 1 MCLK/32
1 1 0 Few2?
1 1 1 Fen/2®
MCLK: Machine clock, Fox: Main clock
+| RTRG Software retrigger enable bit
0 Disables software retrigger
1 Enables software refrigger
MDSE Mode select bit
0 PWM mode
1 One-shot mode
JstRG Software trigger bit
Write Read
0 Mo effect on operation Aways reads 0"
Generates software trigger
- . CNTE Timer enable bit
- (If:ﬁsgljﬁglitsagwlz same as write value) 0 Stops PPG timer
RO, W : Write only (Writable, "0" is read) 1 Enables PPG timer

1 :Initial value
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Figure 3-7: 16-bit PPG Status Control Register, Lower Byte (PCNTLO)

o7 it oil& oild bil3 bil2 il oilD Initial value

by |EGE1 | EGED| IREN | IFlCJF| IRS1 | IRSO | FOEN |05E|_| 00000000

0043+ PCNTLO
W R R/W R(RM1),W RW  R/W AW AW
OSEL Qutput imversion bit
0 MNormal polarity
1 Inverted polarity
POEN Cutput enable bit
0 General-purpose /0 port
1 PPG output pin
IRS1 IRS0 Interrupt type select bit
o o Stari ingger by TRGO input, VG ch.0input, sofiware
frigger or reirigger of TRGD ingut ar VG ch .0 inpul
] 1 Counter borrow
Rising edge of PPG output in normal
1 b} polarity or falling edge of PPG output
in inverted pelarity (Duty match)
Counter bomrow, rising edge of PPG
1 1 output in normal polarity, or faling
edge of PPG output in inverted polarity
IRGE PPG interrupt flag bit :
Read Write
V] Mo PPG interrupt Clears this bit
. Mo effect on
1 PPG interrupt generated operation
IREM PPG interrupt request enable flag
0 Dizables interrupt reguest
1 Enables interrupt request
EGSO0 Hardware trigger enable bit0
0 The rising edge of TRGO has no effect on operation
1 The operation is started by the rising edge of TRGO
EGS1 Hardware trigger enable bit1
0 The faling edge of TRGO has no effect on operation
1 The operation is stoped by the falling edge of TRGO
VE: Voitage comparaior
RN Readable/writable (Read value is the same as write value)

RiRM1), W: Reszdzable/writable (Read value is different from write value, "1" is read by read-modify-write (RMW) instruction)
—1: Initial value
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3.8 16-bit PPG trigger source control Register
The 16-bit PPG trigger source control register controls the trigger source of the 16-bit PPG timer.

Figure 3-8: 16-bit PPG Trigger Source Control Register (PTGS0)

hit? hits hits hitd bit3 hit2 hit1 hitd Initial value
‘ _ ‘ _ ‘spsz ‘SPS1 ‘SPSD‘STS1 ‘STSD‘ 000000005

RO/WX RO/WX ROWX R/W RW RW RW RW

Address
D044+ PTGS0

|—> STS1| STSO hardware start trigger select bits
0 0 Enable select rising edge of TRGO as PPG start trigger
0 1 Select rising edge of VC ch.0 as PPG start trigger
1 0 Select falling edge of VC ch.0 as PPG start trigger
1 1 Select both edges of VC ch.0 as PPG start trigger

sPs2| SPS1 | SPSO hardware stop trigger select bits

0 0 0 Enable select falling edge of TRGO as PPG stop trigger

0 0 1 Select rising edge of VC ch.l as PPG stop trigger

0 1 0 Select falling edge of WC ch.l as PPG stop trigger

0 1 1 Selectboth edges of VC ch.1 as PPG stop trigger

) 0 0 Sg]ecl rising edge of VC ch.1/ch.2/ch.3 as PPG stop
rigger

1 0 1 Select falling edge of VC ch.1/ch.2/ch.3 as PPG

stop trigger

1 1 0 Setting prohibited

1 1 1 Setting prohibited

3.9 PPG Macro General Setting Procedure
Initial setup
Set the interrupt level. (ILR3, ILR4)
Enable the hardware trigger and interrupts, select the interrupt type, and enable output. (PCNTLO)
Select the count clock and the mode, and enable timer operation. (PCNTHO)
Set the cycle. (PCSRHO, PCSRLO)
Set the duty. (PDUTHO, PDUTLO)
Start the PPG by the software trigger. (PCNTHO: STRG = 1)
Interrupt processing

S T o o

1. Process any interrupt.
2. Clear the interrupt request flag. (PCNTLO: IRQF)
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4 Interrupts of 16-bit PPG Timer

PPG interrupt will be described.
The 16-bit PPG timer can generate interrupt requests in the following cases:
When a trigger or counter borrow occurs
When a rising edge of PPG is generated in normal polarity
When a falling edge of PPG is generated in inverted polarity
The interrupt operation is controlled by IRS1 (bit3) and IRSO (bit2) in the PCNTL register.

4.1 Interrupt Control Bits and Interrupt Sources of 16-bit PPG Timer

ltem Description

Interrupt flag bit PCNTLO:IRQF

Interrupt request enable bit PCNTLO:IREN

Interrupt type select bits PCNTLO:IRSIL, IRSO

PCNTLO:IRS1, IRS0=00g
Hardware trigger by TRG Pin input of 16-bit down-counter, software trigger and

retrigger

FCNTLO:IRSL, IRSO=01g
Counter borrow of 16-bit down-counter

Intcrrupt sources PCNTLO:IRS1, IRS0=10y
Rising edge of PPG1 output in normal polarity, or falling edge of PPG1 output in
inverted polarity

PCNTLO:IRSL, IRS0=11g
Counter borrow of 16-bit down-counter, rising edge of PPG 1 output in normal
polarity, or falling edge of PPGI output in inverted polarity
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4.2 Register and Vector Table Addresses Related to Interrupts of 16-bit PPG Timer

Interrupt level setting register Vector table address
Interrupt source Interrupt
request no. Register Setting bit Upper Lower
16-bit PPG timer ch. | IRQI17 ILR4 L17 FFD8y FFD9y

5 PPG Trigger

PPG trigger is described here.
PPG activation by signal input to the TRG input pin or internal voltage comparator (VC) input.
Condition 1: PPG start triggering and stop triggering do not occur simultaneously.

1. TRG

When STS1 and STSO are set to "00B", SPS2, SPS1 and SPSO0 to "000B", and EGS1 and EGSO0 to "11B" and the
hardware trigger input from TRG is used, the 16-bit PPG timer starts operating at a rising edge and stops upon the
detection of a falling edge. Moreover, the 16-bit PPG timer also starts operating at the following rising edge from the
beginning.

The operation can be re-triggered by a valid TRG input hardware trigger regardless of the retrigger setting of the RTRG
bit when the TRG input hardware trigger has been selected.

Figure 5-1: Trigger from TRG in PWM Mode

STS[1:0] 2'b00
SPS[2:0] 3'b000
EGS[1:0] 2b11

Counter value

31 1P : --------------------------------------------------------
n I -i ------ [ e S T T TTTEEEEEEEEEs
0 | : : . - : i : » Time
' Rising edge detected i ! Falling edge detected
Hardware trigger ‘:f : : : F{ | : :
= | ! : ] : :
PPG : ] 1 1 1 : ] "
{Normal polarity) H ! | ’_i ! I
PPG 1 ' . \ [
{Inverted polarity) 1 | 1 L1 I
' - M > i
i (2) i _
T : Count clock cycle
(1)=nxTns m: Value of PCSRHO & PCSALO registers
(2)=m xTns n : Value of PDUTHO & PDUTLO registers
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2. Voltage comparator (VC)

When STS1 and STSO are set to "01B", SPS2, SPS1 and SPSO to "101B", and the hardware trigger input from the VC
ch. 0 is used, the 16-bit PPG timer starts operating at a rising edge of VC ch. 0 and stops upon the detection of a falling
edge of VC ch.1/2/3.

Moreover, the 16-bit PPG timer also starts operating at the following rising edge of VC ch. 0 from the beginning.

The operation can be re-triggered by a valid rising edge of VC ch. 0 input hardware trigger regardless of the retrigger
setting of the RTRG bit when the VC ch. 0 input hardware trigger has been selected.

Figure 5-2: Trigger from TRG in PWM Mode

STS[1:0] 2'b01

SPS[2:0] 3'b101

Counter value

152 T PP
I e b e e e g e e g e e e TN e
] i ] ]
] i ] 1] 1 1
] i i I 1 1 ] i
' Rising edge detected b i i .
' : . : i
VC ch.0 ' ' - i '
i A 1 L ] i
VC ch. 1 l | | Do : ! :
: l l i\ Falling edge detected l
' l . —/ : : l
VC ch. 2 | 1 : s ! :
i I I Lo i i I
] i i I 1 1 ] i
1 | | Lo i | I
VCch.3 : | : T i ' :
R
PPG 1 L i '
(Normal polarity) E 1 i. | | i .l |
PPG 1 | | | I L |
{inverted polarity) ] [ : | '
1 ] 1 1 1 I
: SV Lo : : l
2
@ T : Count clock cycle
(1)=n=xTns m: Value of PCSRHO & PCSRLO registers
(B)=mxTns n :Value of PDUTHO & PDUTLDO registers

Condition 2: PPG start triggering and stop triggering occur simultaneously.

When STS1 and STSO are set to "01B", SPS2, SPS1 and SPSO0 to "001B", and if the hardware trigger from a rising
edge of VC ch. 0 and another rising edge of VC ch. 1 occur simultaneously, the PPG will halt (the stop trigger has
higher priority than the start trigger.).

WWW.Cypress.com Document No. 002-05009 Rev.*B 12


http://www.cypress.com/

o CYPRESS

~a»” EMBEDDED IN TOMORROW™ F2MC-8FX Family MB95F430 Series 16-bit PPG Timer Application Note

Figure 5-3: Triggers Start and Stop Occur Simultaneously in PWM Mode

STS[1:0] 2'b01

SPS[2:0] 3'b001

Counter value

» Time

VCch.0

(] !
! Rising edge detected !
1 I

I

VC ch.1

PPG
(Normal polarity)

PPG .
(Inverted polarity)

H

\

1 The 16-bit PPG timer stops operating
1 if a start trigger and a stop trigger occur
simultaneously.
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6 PPG Driver

This chapter describes the PPG driver.

6.1 Peripheral Usage
The MCU pins used as below:

PPGO, used as PPG wave output;
TRGO, used as PPG trigger;

6.2 Driver Code

6.2.1 General Definition
typedef unsigned char BOOLEAN,;

typedef unsigned char INT8U;
typedef signed char INT8S;

/* Unsigned 8 bit quantity */
[* Signed 8 bit quantity */

typedef unsigned int  INT16U; /* Unsigned 16 bit quantity */
typedef signed int INT16S; [* Signed 16 bit quantity */
typedef unsigned long INT32U; /* Unsigned 32 bit quantity */
typedef signed long INT32S; /* Signed 32 bit quantity */
#define BOOL BOOLEAN

#define BYTE INT8U

#define UBYTE INT8U

#define WORD INT16U

#define UWORD INT16U

#define LONG INT32S

#define ULONG INT32U
#define UCHAR INT8U
#define UINT

#define DWORD INT32U

#define TRUE 1
#define FALSE 0

#define BYTE_LO(W)  ((UBYTE)(W))

#define BYTE_HI(w)  ((UBYTE)(((UWORD)(w)>>8)&0XFF))

WWW.CYpress.com
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6.22 PPG Routine
void PPGOpen()

Return : none.

Parameters : none.

Description : open the PPG function.
Example : PPGOpen();

void PPGOpen ()
{
DDR7_P73=1;
PCNTHO PGMS=0;//Open PPG

void PPGClose ()

Return  none.

Parameters : none.

Description : close the PPG function.
Example : PPGClose();

void PPGClose ()
{
DDR7_P73=1;
PCNTHO_ PGMS=1;//Close PPG

void PPGSet(WORD usCycle,WORD usDuty)

Return : none.
Parameters : usCycle, is PPG cycle(us)
usDuty, is PPG duty(us)
Description : set the PPG function.
Example : PPGSet(40,10);

WWW.Cypress.com Document No. 002-05009 Rev.*B 15


http://www.cypress.com/

o CYPRESS

~a»” EMBEDDED IN TOMORROW™ F2MC-8FX Family MB95F430 Series 16-bit PPG Timer Application Note

void PPGSet (WORD usCycle,WORD usDuty)

{
DDR7_P73=1;

//PPGO
PCSRHO=BYTE HI (usCycle);//Upper Byte
PCSRLO=BYTE LO (usCycle);//Lower Byte
PDUTHO=BYTE HI (usDuty);//Upper Byte
PDUTLO=BYTE LO (usDuty);//Lower Byte
PCNTHO=0xF7;//Mask=1,1.000us (MCLK/8) ,0neShot,Soft Trigger
PCNTLO=0x0E; //OSEL=L, IREN=0
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7 Typical Application

The PPG typical application will be introduce here.

7.1 HW Design

In this application, we will use the PPG to drive a buzzer. VCO rising edge start PPG, VCL1 rising edge stop PPG
(PTGS0=0x05). The MCU used is MB95F430K. The HW is designed as below.

Figure 7-1: Hardware Design

Q +5v
' ¥ MBYSF4 30K 1
\: ChPO M
= CMP1_N UL
= Start SKHz
—— ChWPO_P U
- ChMP1_F
Stop —
7.2 Sample Code
void main(void)
Return : none.
Parameters : none;
Description : system main programm.
Example : main();
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void main (void)

{
_DIO:
__set 11(3);
InitIrgLevels () ;

WDTH =0xA5;//Disable WTG
WDTL =0x96;

WATR =0xEE;

SYCC =0xF0;//Main Clock
SYCC2=0xF4;//Main Clock

SYSC =0xBC;//BUZZ (P01)

SYSC2 =0x02;//PPG(P73),Disable I2C
while (!STBC MRDY) ;

__EIQO:

PTGS0=0x05;//VCO0 rising edge start PPG,VCl rising edge stop PPG
PPGSet (200,10) ;

PPGOpen () ;

PPGClose() ;

8 Additional Information

For more information on Cypress products, please visit the following website:

http://www.cypress.com/cypress-microcontrollers
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Appendix
A.1  Sample Codes

main.c
2 */
/* Title : Sample main program for sensorless DC inverter control */
/* Aurthor : Folix Li

*/
/* Date : 26th Nov 2999
*/

/* ___________________________________________________________________________ * /
#include "mb95430.h"
#include "TypeDef.h"
2 */
/* PWM Control
/ S * /

void PPGOpen ()
{
DDR7_P73=1;
PCNTHO PGMS=0;
}

void PPGClose ()
{
DDR7 _P73=1;
PCNTHO PGMS=1;
}

void PPGSet (WORD usCycle,WORD usDuty)

{
DDR7 P73=1;

//PPGO
PCSRHO=BYTE HI (usCycle);//Upper Byte
PCSRLO=BYTE LO (usCycle);//Lower Byte
PDUTHO=BYTE HI (usDuty) ;//Upper Byte
PDUTLO=BYTE LO (usDuty);//Lower Byte
PCNTHO=0xF7;//Mask=1,1.000us (MCLK/8) ,0neShot, Soft Trigger
PCNTLO=0x0E; //OSEL=L, IREN=0

void main (void)
{
_DIO);
set 11(3);
fﬁitIEqLevels();

WDTH =0xAb5;
WDTL =0x96;

WATR =0xEE;
SYCC =0xF0;//Main Clock
SYCC2=0xF4;//Main Clock

WWW.Cypress.com Document No. 002-05009 Rev.*B 19


http://www.cypress.com/

o CYPRESS

> EMBEDDED IN TOMORROW™ F2MC-8FX Family MB95F430 Series 16-bit PPG Timer Application Note

SYSC =0xBC;//BUZZ (P01)

SYsC2 =0x02;//PPG(P73),Disable I2C
while (!STBC MRDY) ;

_EI();

PTGS0=0x05;//VC0 rising edge start PPG,VCl rising edge stop PPG
PPGSet (200,10) ;

PPGOpen () ;

PPGClose () ;

—

VECTORS.C

/* THIS SAMPLE CODE IS PROVIDED AS IS AND IS SUBJECT TO ALTERATIONS. FUJITSU */
/* SEMICONDUCTOR ACCEPTS NO RESPONSIBILITY OR LIABILITY FOR ANY ERRORS OR */

/* ELIGIBILITY FOR ANY PURPOSES. */

/* (C) Fujitsu Semiconductor Europe GmbH */

/* ___________________________________________________________________________
VECTORS.C

- Interrupt level (priority) setting
- Interrupt vector definition
29.09.04 1.00 HWe V30L29

#include "mb95430.h"

InitIrgLevels()

This function pre-sets all interrupt control registers. It can be used
to set all interrupt priorities in static applications. If this file
contains assignments to dedicated resources, verify that the
appropriate controller is used.

NOTE: value OxFF disables the interrupt and value 0 sets highest priority.
NOTE: For all resource interrupts exists 3 Interrupt level registers (ILRX).
Each register sets the level for 4 different resources (IRQOx).
NOTE: This list is prepared for the 8FX-emulation chip MB95FV100 'Horn'.
Not all resources will be supported by all 8FX-devices

void InitIrgLevels (void)

{

/* ILRX IRQs defined by ILRx */
ILRO = OxFF; // IRQO: external interrupt ch0O | ch4
//  IRQ1l: external interrupt chl | ch5
// IRQ2: external interrupt ch2 | cho
// IRQ3: external interrupt ch3 | ch7

ILR1 = OxFF; // IRQ4: UART/SIO chO
// IRQ5: 8/16-bit timer chO (lower)
// IRQ6: 8/16-bit timer chO (upper)
//  IRQ7: Output Compare chO
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ILR2 0xXFF; //  IRQ8: Output Compare chl
//  IRQ9: none
// IRQ10: Voltage Compare chO

// IRQ1l1l: Voltage Compare chl

ILR3 = OxFF; // IRQ12: Voltage Compare ch2
// IRQ13: Voltage Compare ch3
// IRQ1l4: 16-bit free run timer
// IRQ15: 16-bit PPGO
ILR4 = OxFF; // IRQ1l6: I2C chO
// IRQ17: none
// IRQ18: 10-bit A/D-converter
// IRQ19: Timebase timer
ILR5 = OxFF; // IRQ20: Watch timer
// IRQ21: none
// IRQ22: none
//  IRQ23: Flash Memory
}
R EE————————
Prototypes

Add your own prototypes here. Each vector definition needs is proto-
type. Either do it here or include a header file containing them.

_____________________________________________________________________________ */
__interrupt void DefaultIRQHandler (void);
/* ___________________________________________________________________________

Vector definiton

Use following statements to define vectors.

All resource related vectors are predefined.

Remaining software interrupts can be added hereas well.
_____________________________________________________________________________ */
#pragma intvect DefaultIRQHandler 0 // TIRQO: external interrupt ch0 | ch4
#pragma intvect DefaultIRQHandler 1 // IRQl: external interrupt chl | chb
#pragma intvect DefaultIRQHandler 2 // IRQ2: external interrupt ch2 | ché6
#pragma intvect DefaultIRQHandler 3 // IRQ3: external interrupt ch3 | ch7

#pragma intvect DefaultIRQHandler 4 // IRQ4: UART/SIO chO

#pragma intvect DefaultIRQHandler 5 // IRQ5: 8/16-bit timer chO (lower)
#pragma intvect DefaultIRQHandler 6 // IRQ6: 8/16-bit timer chO (upper)
#pragma intvect DefaultIRQHandler 7 // IRQ7: Output Compare chO

#pragma intvect DefaultIRQHandler 8 // TIRQ8: Output Compare chl
#pragma intvect DefaultIRQHandler 9 //  IRQ9: none

#pragma intvect DefaultIRQHandler 10 // IRQ10: Voltage Compare chO
#pragma intvect DefaultIRQHandler 11 // 1IRQll: Voltage Compare chl

#pragma intvect DefaultIRQHandler 12 // 1IRQl2: Voltage Compare ch2
#pragma intvect DefaultIRQHandler 13 // IRQ13: Voltage Compare ch3
#pragma intvect DefaultIRQHandler 14 // 1IRQ14: 16-bit free run timer
#pragma intvect DefaultIRQHandler 15 // IRQ15: 16-bit PPGO
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#pragma intvect DefaultIRQHandler 16 // 1IRQl6: I2C chO

#pragma intvect DefaultIRQHandler 17 // 1IRQ1l7: none

#pragma intvect DefaultIRQHandler 18 // 1IRQ18: 10-bit A/D-converter
#pragma intvect DefaultIRQHandler 19 // 1IRQ19: Timebase timer

#pragma intvect DefaultIRQHandler 20 // 1IRQ20: Watch timer
#pragma intvect DefaultIRQHandler 21 // 1IRQ21: none

#pragma intvect DefaultIRQHandler 22 // 1IRQ22: none

#pragma intvect DefaultIRQHandler 23 // 1IRQ23: Flash Memory

DefaultIRQHandler ()
This function is a placeholder for all vector definitions.

Either use your own placeholder or add necessary code here
(the real used resource interrupt handlers should be defined in the main.c)

__interrupt void DefaultIRQHandler (void)
{
__DI(); // disable interrupts
while (1)
__wait nop(); // halt system

—

WWW.Cypress.com Document No. 002-05009 Rev.*B 22


http://www.cypress.com/

& CYPRESS

> EMBEDDED IN TOMORROW™ F2MC-8FX Family MB95F430 Series 16-bit PPG Timer Application Note

Document History
Document Title: AN205009 - F2MC-8FX Family MB95F430 Series 16-bit PPG Timer Application Note

Document Number: 002-05009

Revision ECN Orig. of Submission Description of Change
Change Date
i — HUAL 03/16/2010 Initial release
*A 5264535 HUAL 05/09/2016 Migrated Spansion Application Note “MCU-AN-500078-E-10" to Cypress format.
*B 5851036 MALI 08/11/2017 Updated logo and copyright

WWW.Cypress.com Document No. 002-05009 Rev.*B


http://www.cypress.com/

o CYPRESS

> EMBEDDED IN TOMORROW™ F2MC-8FX Family MB95F430 Series 16-bit PPG Timer Application Note

Worldwide Sales and Design Support

Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find the
office closest to you, visit us at Cypress Locations.

Products PSoC® Solutions
ARM® Cortex® Microcontrollers  cypress.com/arm PSoC 1 | PSoC 3 | PSoC 4 | PSoC 5LP | PSoC 6
Automotive cypress.com/automotive Cypress Developer Community
Clocks & Buffers cypress.com/clocks . _
Interface cypress.com/interface -Fr?ar,unrr;,z || \évé(fnig,:gnTtSFomms | Projects | Videos | Blogs |
Internet of Things cypress.com/iot .
Memory cypress.com/memory Technical Support
Microcontrollers cypress.com/mcu cypress.com/support
PSoC cypress.com/psoc
Power Management ICs cypress.com/pmic
Touch Sensing cypress.com/touch
USB Controllers cypress.com/ush
Wireless Connectivity cypress.com/wireless

All other trademarks or registered trademarks referenced herein are the property of their respective owners.

A Cypress Semiconductor
o CYPRESS 198 Champion Court
‘ San Jose, CA 95134-1709

- EMBEDDED IN TOMORROW™

© Cypress Semiconductor Corporation, 2010-2017. This document is the property of Cypress Semiconductor Corporation and its subsidiaries, including
Spansion LLC (“Cypress”). This document, including any software or firmware included or referenced in this document (“Software”), is owned by Cypress
under the intellectual property laws and treaties of the United States and other countries worldwide. Cypress reserves all rights under such laws and
treaties and does not, except as specifically stated in this paragraph, grant any license under its patents, copyrights, trademarks, or other intellectual
property rights. If the Software is not accompanied by a license agreement and you do not otherwise have a written agreement with Cypress governing
the use of the Software, then Cypress hereby grants you a personal, non-exclusive, nontransferable license (without the right to sublicense) (1) under its
copyright rights in the Software (a) for Software provided in source code form, to modify and reproduce the Software solely for use with Cypress hardware
products, only internally within your organization, and (b) to distribute the Software in binary code form externally to end users (either directly or indirectly
through resellers and distributors), solely for use on Cypress hardware product units, and (2) under those claims of Cypress’s patents that are infringed
by the Software (as provided by Cypress, unmodified) to make, use, distribute, and import the Software solely for use with Cypress hardware products.
Any other use, reproduction, modification, translation, or compilation of the Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD
TO THIS DOCUMENT OR ANY SOFTWARE OR ACCOMPANYING HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. To the extent permitted by applicable law, Cypress reserves the right to make
changes to this document without further notice. Cypress does not assume any liability arising out of the application or use of any product or circuit
described in this document. Any information provided in this document, including any sample design information or programming code, is provided only
for reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality and safety of any
application made of this information and any resulting product. Cypress products are not designed, intended, or authorized for use as critical components
in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, life-support devices or systems, other medical
devices or systems (including resuscitation equipment and surgical implants), pollution control or hazardous substances management, or other uses
where the failure of the device or system could cause personal injury, death, or property damage (“Unintended Uses”). A critical component is any
component of a device or system whose failure to perform can be reasonably expected to cause the failure of the device or system, or to affect its safety
or effectiveness. Cypress is not liable, in whole or in part, and you shall and hereby do release Cypress from any claim, damage, or other liability arising
from or related to all Unintended Uses of Cypress products. You shall indemnify and hold Cypress harmless from and against all claims, costs, damages,
and other liabilities, including claims for personal injury or death, arising from or related to any Unintended Uses of Cypress products.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB, F-RAM, and Traveo are
trademarks or registered trademarks of Cypress in the United States and other countries. For a more complete list of Cypress trademarks, visit
cypress.com. Other names and brands may be claimed as property of their respective owners.

WWW.Cypress.com Document No. 002-05009 Rev.*B 24


http://www.cypress.com/
http://www.cypress.com/?id=1062
http://www.cypress.com/products
http://www.cypress.com/products/32-bit-arm-cortex-mcus
http://www.cypress.com/applications/automotive-solutions
http://www.cypress.com/products/clocks-buffers
http://www.cypress.com/products/interface
http://www.cypress.com/internet-things-iot
http://www.cypress.com/products/memory-products
http://www.cypress.com/mcu
http://www.cypress.com/psoc/
http://www.cypress.com/products/power-management
http://www.cypress.com/products/touch-sensing
http://www.cypress.com/products/usb-controllers
http://www.cypress.com/products/wirelessrf
http://www.cypress.com/psoc
http://www.cypress.com/products/psoc-1
http://www.cypress.com/products/psoc-3
http://www.cypress.com/products/psoc-4
http://www.cypress.com/products/psoc-5lp
http://www.cypress.com/psoc6
http://www.cypress.com/cdc
http://www.cypress.com/forum
https://community.cypress.com/welcome
http://www.cypress.com/projects
http://www.cypress.com/video-library
http://www.cypress.com/blog
http://www.cypress.com/training
http://www.cypress.com/cdc/community-components
http://www.cypress.com/support
http://www.cypress.com/support

