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H8/300L Super Low Power (SLP)

SCI SPI™ EEPROM I/F
1. SPI™
SPI 2 CS SCK1 2 SI1 SO1 CSs
SO1 Hi-Z
SCK1
SPI SPI 12C
1.1 SPlI EEPROM
STMicroelectronics 64K SPR EEPROM M 95640
M 95640 EEPROM SPI
WREN 0000 0110 (0x06)
WRDI 0000 0100 (0x40)
RDSR 0000 0101 (0x05)
WRSR 0000 0001 (0x01)
READ 0000 0011 (0x03)
WRITE 0000 0010 (0x02)
6 4 WREN
RDSR READ WRITE
WREN WRDI 1
RDSR WRSR 2
READ WRITE
< >< > <N- >
< > 2
EEPROM
WREN
1.2
SPI EEPROM MSB
SLP SCI LSB
SCI
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1.3
ST M95640

WIP
WEL
BP1, BPO

SRWD

14 SPI
SPI

EEPROM

e EEPROM

SPI

by b0

SRWD | O 0 0 EBEF1 | BPO | WEL | WIP

Status Register Write Protect
Block Protect Bits
Write Enable Latch Bit
Write In Progress Bit

Write In Progress  WIP
Write Enable Latch  WEL
Block Protect BP1, BPO

Status Register Write Disable  SRWD W

SRWD BP1 BPO

WREN
EEPROM CS
10ms EEPROM
EEPROM
OxFF
Sl SO
EEPROM Sl
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H8/300L Super Low Power (SLP)
u (EN ESAS SCI SPI™ EEPROM I/F

e void SPISetup (void)

e uchar ReadSR (void)

e void SetWREN (void)

e void Write (ushort, ushort, uchar *)
¢ void WriteByte (ushort, uchar)

¢ void Read (ushort, ushort, uchar *)
e void main (void)

intprg.c (__interrupt(vect=18)
e void INT_SCI3(void)

void SPISetup (void)

i) SCl
a) BRR
b) SMR
c) SCR
d) SSR
* SCI

ii) CS PDR8 EEPROM

uchar ReadSR (void)
RDSR CSs
EEPROM

void SetWREN (void)
WREN
Cs EEPROM WREN
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void WriteByte (ushort, uchar)

(ushort)
(uchar)

WriteByte
EEPROM
Cs

void Write (ushort, ushort, uchar *)

RX

(ushort)
(uchar)

(uchar *)

Write WRITE
3 *DataPtr

void Read (ushort, ushort, uchar *)

2 EEPROM

(ushort)
(uchar)

(uchar *)

Read Read

cs High

void main()

main 1 EEPROM

void INT_SCI3(void)
TSR
CSs

18

2 EEPROM

*Buffer

EEPROM

EEPROM

RxBuffer
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H8/300L Super Low Power (SLP)
SCI SPI™ EEPROM I/F

5.

/*********************7\'*************************************************/

/*

/* FILE :SPl.c

/* DATE :Fri, Dec 20, 2002
/* DESCRIPTION :Main Program

/* CPU TYPE :H8/38024F

/*

/* This file is generated by Hitachi Project Generator (Ver.2.1).

/*

*/
*/
*/
*/
*/
*/
*/
*/

/***********************************************************************/

#include "iodefine.h"
#include "applicationdemo.h"
#include <machine.h>
#include <stdio.h>

//Function Prototypes

void moreByte_ access(void);

void byte access(void);

void delay(void);

void SPISetup (void);

uchar ReadSR (void);

void SetWREN (void);

void Write (ushort, ushort, uchar *);
void WriteByte (ushort, uchar);

void Read (ushort, ushort, uchar *);

//Global Data

ushort RxCount; //No. of
ushort TxCount; //No. of
uchar TxBuffer[MAXRXCOUNT]; //Buffer
uchar *RxBuffer_ptr;

uchar *TxBuffer_ptr;

uchar RxBuffer[MAXTXCOUNT];
int i=0;

bytes to be received
bytes to be transmitted
used to store transmit data

//buffer for received data
//pointer to data for transmission

RJS06B0012-0100Z/Rev.1.00
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H8/300L Super Low Power (SLP)
u (EN ESAS SCI SPI™ EEPROM I/F

const char table[256] = {
0x00,0x80,0x40,0xC0,0x20,0xA0,0x60,0xEO0,
0x10,0x90,0x50,0xD0,0x30,0xB0,0x70,0xFO,
0x08,0x88,0x48,0xC8,0x28,0xA8,0x68,0xE8,
0x18,0x98,0x58,0xD8,0x38,0xB8,0x78,0xF8,
0x04,0x84,0x44 ,0xC4,0x24 ,0xA4 ,0x64 ,0xE4,
0x14,0x94 ,0x54 ,0xD4,0x34,0xB4,0x74,0xF4,
0x0C,0x8C,0x4C,0xCC,0x2C,0xAC,0x6C,0xEC,
0x1C,0x9C,0x5C,0xDC,0x3C,0xBC,0x7C,0xFC,
0x02,0x82,0x42,0xC2,0x22,0xA2,0x62,0xE2,
0x12,0x92,0x52,0xD2,0x32,0xB2,0x72,0xF2,
Ox0A,0Ox8A,0x4A,0xCA,0x2A ,0xAA,0x6A,0xEA,
Ox1A,0x9A,0x5A,0xDA,0x3A,0xBA,0x7A,OxFA,
0x06,0x86,0x46,0xC6,0x26 ,0xA6,0x66 ,0xE6,
0x16,0x96,0x56 ,0xD6,0x36 ,0xB6,0x76,0xF6,
OxOE, Ox8E, Ox4E ,O0xCE ,0x2E ,OxAE ,Ox6E , OXEE,
Ox1E,Ox9E,Ox5E,OxDE,0x3E,0xBE,0x7E, OXFE,
0x01,0x81,0x41,0xC1,0x21,0xA1,0x61,0xE1,
0Ox11,0x91,0x51,0xD1,0x31,0xB1,0x71,0xF1,
0x09,0x89,0x49,0xC9,0x29,0xA9,0x69,0xE9,
0x19,0x99,0x59,0xD9,0x39,0xB9,0x79,0xF9,
0x05,0x85,0x45,0xC5,0x25,0xA5,0x65,0xE5,
0x15,0x95,0x55,0xD5,0x35,0xB5,0x75,0xF5,
0Ox0D, 0x8D,0x4D,0xCD,0x2D,0xAD,0x6D,0xED,
0Ox1D,0x9D,0x5D,0xDD,0x3D,0xBD,0x7D,0xFD,
0x03,0x83,0x43,0xC3,0x23,0xA3,0x63,0xE3,
0x13,0x93,0x53,0xD3,0x33,0xB3,0x73,0xF3,
0Ox0B,0x8B,0x4B,0xCB,0x2B,0xAB,0x6B,0xEB,
0Ox1B,0x9B,0x5B,0xDB,0x3B,0xBB,0x7B,0xFB,
0x07,0x87,0x47,0xC7,0x27 ,0xA7,0x67 ,0xE7,
0x17,0x97,0x57,0xD7,0x37,0xB7,0x77,0xF7,
OxOF, Ox8F , 0x4F ,0xCF ,0x2F ,0xAF ,0x6F ,OXEF,
Ox1F,0x9F ,0x5F ,0xDF,0x3F ,0xBF ,0x7F , OxFF
};

uchar message[] = "EEPROM SPI1 Access '';

int main (void)

{
SPI1Setup();
byte_access();
moreByte_access();

Owhile(l);

return (0);
}
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H8/300L Super Low Power (SLP)
u (EN ESAS SCI SPI™ EEPROM I/F

void byte_access(void)

{

while(ReadSR() == OxFF); //check that we are talking
WriteByte(0x0001,0x33); //try writing a byte
while(ReadSR() == OxFF); //check that we are talking

while(ReadSR()&01 == 0x01); //wait until write completed(WIP=0)
Read(0x0001,1,&RxBuffer[0]); //read it back
}

void moreByte_access(void)

{

while(ReadSR() == OxFF); //check that we are talking
Write (0x0000,15,&message[0]);//write a 15 byte message

while (ReadSR() == OxFF); //wait on the internal operation
while(ReadSR()&01 == 0x01); //wait until write completed(WIP=0)
Read(0x0000,15,&RxBuffer[0]); //read back the message

}

void SPISetup (void)
{

int i;
//the Null buffer could be a constant table to save RAM

for (i=0;i1<MAXRXCOUNT;i++)
TxBuffer[i] = OxFF;

P_SCI3.BRR = 249; //50K bps

P_SCI3.SMR_BYTE = 0x80; //sync mode; 8 bits

P_SCI3.SSR.BYTE &=0x87; //clear error flags

P_SPCR.BYTE = OxEO; //select pin P42/TXD is used as TXD
P_SCI3_.SCR3.BYTE = 0x30; //enb tx, rx, SCK out

P_10.PCR8 = 0x04; //set as output

P_I10.PDR8.BYTE |= 0x04; //set CS line high

delay();

P_10.PDR8.BYTE &= OxFB; //set CS line low to initialise EEPROM
delay(Q);

P_I10.PDR8.BYTE |= 0x04; //set CS line high

}

void delay(void) //delay time approximately 42u s

{

for(i=0;i<10;i++)

}
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H8/300L Super Low Power (SLP)
u (EN ESAS SCI SPI™ EEPROM I/F

//Returns: SR bits as unsigned char
uchar ReadSR (void)

{

unsigned char dummy;

P_SCI3.SSR.BYTE &= OxBF; //clear RDRF
P_IO.PDR8.BYTE &= OXFB; //set CS line low to initialise EEPROM

while ((P_SCI3_SSR.BYTE & 0x80) I= 0x80); //wait until ready to Tx
P_SCI3.TDR = READSR; //send readSR instruction (05)

while ((P_SCI3.SSR.BYTE & 0x40) != 0x40); //wait to get dataO
P_SCI3.SSR.BYTE &= OxBF; //clear RDRF

dummy=P_SCI13_.RDR;

while ((P_SCI3.SSR.BYTE & 0x80) != 0x80); //wait until TDRE

P_SCI3.TDR = Oxff; //send dummy byte to receive data
while ((P_SCI3.SSR.BYTE & 0x40) != 0x40); //wait to get datal
P_SCI3.SSR.BYTE &= OxBF; //clear RDRF

P_10.PDR8.BYTE |= 0x04; //set CS line high
return(P_SCI3_RDR);

}

void SetWREN (void)

{

P_SCI3.SSR.BYTE &= OxBF; //clear RDRF

P_SCI3.SCR3.BYTE &= 0x20; //disable RE

P_IO.PDR8.BYTE &= OXFB; //set CS line low to init. EEPROM

while ((P_SCI3.SSR.BYTE & 0x80) != 0x80); //wait until ready to TX instruction
P_SCI3.TDR = SETWREN; //send setWREN instruction (06)

while ((P_SCI3.SSR.BYTE & 0x04) != 0x04); //wait to Finish TX (denoted by RX)

P_SCI3.SCR3.BYTE = 0x30; //enable TE and RE
P_10.PDR8.BYTE |= 0x04; //set CS line high to complete
}

void WriteByte (ushort Adrs, uchar Data)
{

unsigned char dummycount;

SetWRENQ) ; //set write enable flag
P_SCI3.SSR.BYTE &= OxBF; //clear RDRF

P_SCI3.SCR3.BYTE = 0x20; //disable RE

P_10.PDR8.BYTE &= OxFB; //set CS line low to start operation
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H8/300L Super Low Power (SLP)
SCI SPI™ EEPROM I/F

//First write the instruction
while ((P_SCI3.SSR.BYTE & 0x80) != 0x80);
P_SCI3.TDR = WRITE;

//Then send the address
while ((P_SCI3.SSR.BYTE & 0x80) != 0x80);
P_SCI3.TDR = swap((uchar)Adrs>>8);

while ((P_SCI3.SSR.BYTE & 0x80) != 0x80);
P_SCI3.TDR = swap((uchar)Adrs);

//Finally write data byte
while ((P_SCI3.SSR.BYTE & 0x80) != 0x80);
P_SCI3.TDR = swap(Data);

while ((P_SCI3.SSR.BYTE & 0x04) != 0x04);
P_SCI3.SCR3.BYTE = 0x30;
P_10_PDR8.BYTE |= 0x04;

}

//wait until ready to tx
//write ins (02)

//wait until TDRE
//NMSB of address

//wait until TDRE
//LSB of address

//wait until TDRE
//write data byte

//wait until TEND
//enable RE
//set CS line high to complete

void Write (ushort Adrs, ushort Count, uchar *DataPtr)

{
SetWRENQ) ;

P_SCI3.SSR.BYTE &= OxBF;
P_SCI3.SCR3.BYTE &= 0x20;
P_10.PDR8.BYTE &= OxFB;

//issue the Write Instruction
while ((P_SCI3.SSR.BYTE & 0x80) != 0x80);
P_SCI3.TDR = WRITE;

//send MSB of address
while ((P_SCI3.SSR.BYTE & 0x80) != 0x80);
P_SCI3.TDR = swap((uchar)Adrs>>8);

//send LSB of address
while ((P_SCI3.SSR.BYTE & 0x80) != 0x80);
P_SCI3.TDR = swap((uchar)Adrs);

//now set up for interrupt transfer
TxBuffer_ptr = DataPtr;

//the following is for polled

for (i=0;i<Count;i++)

{

while ((P_SCI3.SSR.BYTE & 0x80) != 0x80);
P_SCI3.TDR = swap(*TxBuffer_ptr);
TxBuffer_ptr++;

}

//set write enable flag

//clear RDRF

//disable RE

//reset CS line to start operation

//wait until TDR empty

//NWrite ins (02)

//wait until TDR empty

//wait until TDR empty

//Set transmit buffer pointer

//wait until TDR empty
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H8/300L Super Low Power (SLP)
SCI SPI™ EEPROM I/F

while ((P_SCI3.SSR.BYTE & 0x04) != 0x04);
P_SCI3.SCR3.BYTE = 0x30;
P_10_PDR8.BYTE |= 0x04;

}

void Read (ushort Adrs, ushort Count, uchar

RxCount = Count;
RxBuffer_ptr Buffer;
P_SCI3.SCR3.BYTE = 0x20;
P_SCI3.SSR.BYTE &= OxBF;
P_10.PDR8.BYTE &= OxFB;

//issue the Read Instruction
while ((P_SCI3.SSR.BYTE & 0x80) != 0x80);
P_SCI3.TDR = READ;

//send MSB of address
while ((P_SCI3.SSR.BYTE & 0x80) != 0x80);
P_SCI3.TDR = swap((uchar)Adrs>>8);

//send LSB of address
while ((P_SCI3.SSR.BYTE & 0x80) != 0x80);
P_SCI3.TDR = swap((uchar)Adrs);

while ((P_SCI3.SSR.BYTE & 0x04) != 0x04);
P_SCI3.SCR3.BYTE = 0x70;

//now set up for interrupt transfer
TxBuffer_ptr = TxBuffer;

//the following is for polled
for (i=0;i<Count;i++)
{
while ((P_SCI3.SSR.BYTE & 0x80) != 0x80);
P_SCI3.TDR = *TxBuffer_ptr;
TxBuffer_ptr++;

}

while(RxCount);
P_SCI3.SCR3.BYTE = 0x30;
P_I0.PDR8.BYTE |= 0x04;

}

//wait until TEND
//enable RE
//set CS line high to complete

*Buffer)

//total bytes to be transferred
//set pointer to receive buffer
//disable RE

//clear RDRF

//reset CS line to start operation

//wait until TDR empty
//send Read instruction (03)

//wait until TDR empty

//wait until TDR empty

//wait until TX end
//enable RE, TE and RE Interrupts

//transmit null data

//wait until TDR empty
//swap not required for null data

//enable RE, TE and disable RE Interrupts
//set CS line high
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H8/300L Super Low Power (SLP)
SPI™ EEPROM I/F

SCI
V dalalaiasiaisiaiaiaiasiasiaiaiaiaiaiaaiaiaiaialiaie /
/* FILE sapplicationdemo.h */
/* DATE :Fri, Dec 20, 2002 */
/* DESCRIPTION :Definition of variable */
/* CPU TYPE :H8/38024F */
V Aaisioiaiaiaisiaiaisiaiaiaiaiaiaiaiaiaiaaiaiaiaiaiaiale /

//Type definitions
typedef unsigned char uchar;
typedef unsigned short ushort;

//bit patterns for EEPROM access instructions

#define READSR OxAO
#define SETWREN 0x60
#define WRITE 0x40
#define READ OxCO

//system constants
#define MAXRXCOUNT 35
#define MAXTXCOUNT 35

#define swap(x) (table[x])

1. http://www.mct.net/fag/spi.html

/*
/*
/*
/*

/*

/*

(bit reversed 05)
(bit reversed 06)
(bit reversed 02)
(bit reversed 03)

32 bytes of data plus ins & address */

swap macro */

*/
*/

*/

2. Leonard Haile, Interfacing the H8/3644 to a Serial E2PROM.-How to use the SCI Interface to emulate an SPI interface(Revision
1.0), 8/3/98, Hitachi Semiconductor (America) Inc.

3. M95640/M95320-64/32 Kbit Serial SPI Bus EEPROM With High Speed Clock, 2002, STMicroelectronics.

http://us.st.com/stonline/books/pdf/docs/5711.pdf
4. HB8/38024 Series, H8/38024F-ZTZT Hardware Manual (version 2.0), 20 Feb 2002, Hitachi Ltd.
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/‘z H8/300L Super Low Power (SLP)
[ | EN ESAS SCI SPI™ EEPROM I/F
LREHCET A BREL

1. %*i(il:ﬁngs FEEMEORLIZZOTEY FIA. FERBUGREIHRENFEELZY ., REBET HEE

AHYET . BHOFBREROBERIFBREIEICL > THRRE LT, AFER. KKEH, 15

HIEEGEZELSELVL I LREMEER L-TURERET. ERX KRG, RBIEMILRE R E
DREFFHHHTBELIZELN,

AEMCHAKELTOEESE

1. AEHIE., BEHEIRARICH CEBEYRILRYR T2/ O HRECBAVEEODSEER
THY. REHRDPICEHOHEMBEMCOVWTILRYR 79/ OOHRET HMEEZT OMOE
FOER., FREZHFETHILOTEHY FEA.

2. AERICRBEOHRT—4. B, k. TAJ T L, 7ILIT) X LZOMISAEBEOERICERY
HEE. EZEFAOENICHT ZEEICEAL. LRV R T/ ODEERZEVER A,

JIAEHICHRBOERT—4. B, £, AT T L, 7ILTYXLZDMETOERIIAE R FHITH
ROBLOTHY ., WRYR To/8V0F&, FEHEGLIC, AEMICRBE L-EHAF-ILHkRELEET
BENBHBYET, LRYR T/ ODFBERAKOTHEAICHZYELTIE, FHICLRYR
TU/89, LAY RABRFEEIFFHE~AEHFOBRE CHDBESEST ELBIT LRYR TV /
A O R—LR—(http://Iwww.renesas.com) i EZ B L TAREINABERICEICTEECFZEL,

4 RERICEHLIERIE. EHEZHTO. BEICFELLZEOTIAT—AREHOTRIRY (ZHE
AT 2EENESEHRICELCIBEICIE. L2 YR T/ 0DEZ0ERZEVERA,

5. ABHICERBOERT—4. K. RISRTEMWEANR., TAVSLRUTILIVALERAT S
BEIK. BfAS., 7R354, PILTYALBEETEHHET 5211 THEL. PRTLERTHRIC
FEiL. PEHROEFRICEVWTHERAAEZHELTLESL, YR 75 /0201, BHATEIC
T EEEIFEVERA,

6. AERICEBEINERIE. ATIHDIDDESHRADOTTHEASNIEEFRHDWVIE IR T LIS
ALWomEIEEZBMELTHRE. EEShEZz30TEHY FRA, RERICTEHOR R E1EH.
BEMAR. EEA. MEFHA. BEFAFHA. BETRBAERH DI VIR TLELE, HkAZ
ADCHAZECHBEOBIZIE, LRHR T4/00, LAY RAREEFIIEHNE~ACEESCES
LY,

7. AEHOEH. EHICOVTIE, XEICELDHLAYR T/ ODDOEROEENBETT,

8. $§*ﬂ BLEHMICOLWTORBULEDLE., TOMBREFZEORNSIVWELLZLGILRYR 75/
AY, LAY RRFEFLIFFHNEEFTIBR IS0,
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