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SPI ThEefEH A1
1 ﬁﬁﬁjﬁzpﬁl:
1.1 SM59R16A2/ SM59R08A2

1.2 SM59R16A5/ SM59R09A5/SM59R05A5/SM59R16A3/ SM59R09A3 /SM59R05A3
1.3 SM59R04A2/ SM59R04A1/ SM59R03A1/ SM59R02A1

2 SPI SR

SPLEFEAE 4 A5, 2350 4 -

® SPI_MOSI: i ymasterisf £ttt : Mk slavel Zda4m A

® SPI_MISO: i ymasterisf #diii A ; ik slave I £ 4

® SPI_CLK: SPIffMZA5 5 thmaster 457748 Hdin (Gt JiN) AR R

® SPI_SS: Ity ik slave model A H; M master mode, 5| 4 i GPIOAE
= 0: masteri ftslave
= 1: mastertfigslave

Master Slave 1 Slave 2
MOSI » MOSI » MOSI
MISO |« MISO MISO
CLK » CLK » CLK

10 » SS » SS
10

3 P4SPI (SPI function pin assignment)#tBd:

PASPI
(SPI function pin assignment)

SM59R16A5/SM59R16A3
SM59R09A5/SM59R09A3
SM59R05A5/SM59R05A3
SM59R16A2
SM59R08A2
SM59R04A2/SM59R04A1
SM59R03A1

SM59R02A1

O |0O|0O|X|X|O|O|0O
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O: FmxM 5 UAEH P4SPI Lhfig
X RREAGAAEH PASPI i
Notice: FT# &% Package type DIP-40 A5 P4, FrbLl¥A H bl hg

P4SPI (SPI function pin assign)ii¥

Mnemonic | Description | Direct | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | RESET

Serial interface 0 and 1

AUX | Auxiliary register | 91h | BRS | P4CC | P4SPI [ P4URL | P4liC | POKBI | - | DPS | O0OH

WHSPI, W E L MR BOE TR € LA 2 P1EkP4, it e ML AT IR D RERIAL AT, JF P B 1 A0
pullipiwasi

P4SPI: P4SPI =0 — SPI function on P1.

SS -P14
MOSI - P1.5
MISO - P1.6
CLK -P1.7
P4SPI = 1 — SPI function on P4.
SS —-P4.0
MOSI - P4.1
MISO - P4.2
CLK -P4.3

4 SPI MHFHIRFREFER SPI Special Function Register (SFR)

SPI | Description |Dpirect | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | REsET
SPI function
AUX | Auxiliary register | 91h | BRS | P4CC | P4SPI P41UR P4IIC | POKBI - DPS | OOH
spic1 | SP! control Fih | sPiEN [spimss| SPISS |spickp|spicke SPIBR[2:0] 08H
register 1 P
spicz | SPI control F2h | SPIFD TBC[2:0] - RBC[2:0] 00H
register 2
SPIS rse';'isstteartus F5h - |SPIMLS| SPIOV |SPITXIF|SPITDR |SPIRXIF|SPIRDR| SPIRS | 40H
SPITXD | transmitdata | pqp SPITXD[7:0] 00H
uffer
spiRxp | SPlreceivedata | o, SPIRXD[7:0] 00H
buffer
Mnemonic: AUX Address: 91h
7 6 5 4 3 2 1 0 Reset
| BRS | PACC | P4SPI | P4URL | P4liC [ POKBI | - | DPS | OOH |

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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P4SPI: P4SPI = 0 — SPI function on P1.
PA4SPI = 1 — SPI function on P4.

SPI Lieefi R riE

P4SPI setting SPI_SS SPI_MOSI SPI_MISO SPI_CLK
0 P1.4 P15 P1.6 P17
1 P4.0 P4.1 P4.2 P4.3
Mnemonic: SPIC1 Address: F1h
7 6 5 4 3 2 1 0 Reset
| SPIEN | SPIMSS | SPISSP | SPICKP | SPICKE | SPIBR[2:0] | 08h |

SPIEN:

SPIMSS:

SPISSP:

SPICKP:

SPICKE:

SPI B RE b«

uln _ ?&ﬁ%
uon _ @_@ﬁ%

T MR EFEEFR (Master or Slave mode Select)
“1"— MCU 1’4 Master mode.
“0” — MCU {4 Slave mode.
(SS)T s AR AR ; 2 MCU 4 slave i, 1 Hijifidr ik Slave Select (SS)5 | IE AR
(slave mode used only)

“1" — LI E0RE high active.

“gr _

{EHEA ERE low active.

R N B ERL I RR (master mode used only)
“17 — PERAE T N BN =L (SCK high during idle), Ex :

S T
“0" — BRAT T WE N A ICHES (SCK high during idle), Ex :

iy
AR EUFE AR Clock sample edge select.

wpn _

IE4 IR data latch in rising edge

“0” — AL data latch in falling edge.

* R REE R IR, TR IE R aRk S ORISR S B )0 I B A AL P A e )
(set-up time) M 5 F5 1 1] (hold time), 2= R A

A

N

— X

A

sufficient set-up time
SPIBR[2:0]: SPI fifi %% #¥(master mode used only), Fosc A j i % :

-

sulfficient hold time

SPIBR[2:0] | Baud rate
0:0:0 Fosc/4
0:0:1 Fosc/8
0:1:0 Fosc/16
0:1:1 Fosc/32
1:0:0 Fosc/64
1:0:1 Fosc/128
1:1:0 Fosc/256
1:1:1 Fosc/512

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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Mnemonic: SPIC2 Address: F2h
7 6 5 4 3 2 1 0 Reset
| SPIFD | TBC[2:0] |- ] RBC[2:0] | ooh |

SPIFD: X LA E i iiAr (Full-duplex mode enable)
“17 AR S
“0" 1 XU TR AERE
IR BHER , TBC[2:0]MIRBC[2:0] > $F BRI O/ FF A %, SPI4XUT A R VF8{7 I L. Master
FERMOSIHI AR, slaveiZE I MISOEEMHE, SPIIARAS S thmaster E4577 4 fT
Hells (v SmAN) BRI

Input Shift register | MISO MISO Output Shift register
SPIRXD - SPITXD
Output Shift register MOsI MOsI Input Shift register
SPITXD . SPIRXD
A 4
SCK SCK
Clock Generator
SyncMos Master SyncMos Slave

TBC[2:0]: SPI f%1% JuAr v HUitks(SPI transmitter bit counter)
A BEE 1~8 AR, HAN TN A 8 AR

TBC[2:0] Bit counter
0:0:0 8 bits output
0:0:1 1 bit output

0:1:0 2 bits output
0:1:1 3 bits output
1:0:0 4 bits output
1:0:1 5 bits output
1:1:0 6 bits output
1:1:1 7 bits output

RBC[2:0]: SPI W Tthr it A= (SPI receiver bit counter)
A3 1~8 AR, (HAR TR feid 8 fid ifl.

RBC[2:0] Bit counter
0:0:0 8 bits input
0:0:1 1 bit input

0:1:0 2 bits input
0:1:1 3 bits input
1:0:0 4 bits input
1:0:1 5 bits input
1:1:0 6 bits input
1:1:1 7 bits input

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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Mnemonic: SPIS Address: F5h

7 6 5 4 3 2 1 0 Reset
| - | SPIMLS [ SPIOV | SPITXIF | SPITDR | SPIRXIF | SPIRDR | SPIRS | 40h |

SPIMLS: MSB or LSB output /input first
“17: i detki% (MSB output/input first).
“0”: A4 SEAEI% (LSB output/input first).

SPIOV: i/ it fr (Overflow flag)

“1”: X4 SPIRDR L€ (SPIRXD J5iAf7 Hdls A1) H F—2E ¥ IES A SPIRXD i}, SPIOV
B E N, 50 SPIRXD s LLAT 15 .
“0”: 4 SPIRDR i A Z M}, SPIOV I A FiE R .

SPITXIF: {432 Wi jfekr(Transmit Interrupt Flag)
“1": 4 SPITXD %t CmE A s, thilifhee A1 .
“0” 1 AEIEAH 5E BUE 20 B KA B -

SPITDR: i 1£3% 47 (Transmit Data Ready)

“17 CMFR AR, BUEAEAEE SPITXD Ja, k3 tifths 471 , #5401 SPI module

TV H R -
“0”: 24 SPI module H SPITXD 5¢ ik %I (5 SPITXD #¢2% E 8 A 24728 1),  iehs il phfid 1 [
NG

SPIRXIF: 0 7t Fr(Receive Interrupt Flag)
“1": 4 SPIRXD #¢n#i—EHds)s, mbliftie b .
“0" 1 B 5 G Wb 20 HH AR A R

SPIRDR: ¥# #2105 /7 (Receive Data Ready)
“1” : SPI module#Z iy, SPIRDRHA#EA: 3 A1, PAE FIMCUSE OB fE 2
SPIRXD; 4#1 25455 ASPIRXD, [MSPIRDRAWEIN, SPIRXDJEA (A EwES, ™
Eoverflow
“0”: H SPIRXD B HHi Jc, 20 FH PR BRI AS o

SPIRS: U J 4117 (Receive Start)

“17 AR AT, 54N SPIAEE SPIRXD JFUAH:M 8 () SPI_CLK JF4fi% clock).
‘0" MRS, B AR A0

Mnemonic: SPITXD Address: F3h
7 6 5 4 3 2 1 0 Reset
| SPITXD[7:0] | ooh |

SPITXD[7:0]: £z %4 2% #h 2% (Transmit data buffer)

Mnemonic: SPIRXD Address: F4h
7 6 5 4 3 2 1 0 Reset
| SPIRXD[7:0] | ooh ]

SPIRXD[7:0]: Bzl ds 2% rh 2% (Receive data buffer)

Specifications subject to change without notice, contact your sales representatives for the most recent information.
ISSFA-0178 5 Ver A 2010/06
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5 SPI g
5.1 m&EZX(Interrupt vectors table)

Interrupt Request Flags Interrupt Vector Address Interng"l\l (‘:’“T"ggg "(use
IEO — External interrupt O 0003h 0
TFO — Timer O interrupt 000Bh 1
IE1 — External interrupt 1 0013h 2
TF1 — Timer 1 interrupt 001Bh 3
RIO/TIO — Serial channel O interrupt 0023h 4
TF2/EXF2 — Timer 2 interrupt 002Bh 5
PWMIF — PWM interrupt 0043h 8
SPIIF — SPI interrupt 004Bh 9
ADCIF — A/D converter interrupt 0053h 10
KBIIF — keyboard Interface interrupt 005Bh 11
LVIIF — Low Voltage Interrupt 0063h 12
IICIF = lIC interrupt 006Bh 13
RI1/TI1 — Serial channel 1 interrupt 0083h 16

*See Keil C about C51 User’s Guide about Interrupt Function description

5.2 K ZEFEE(Interrupt SFR)

Mnemonic | Description | Direct | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | RESET

Interrupt
IENO Interrupt Enable | g, EA - ET2 | ESO | ET1 | EX1 | ETO | EXO 00h
0 register
IEN1 inﬁigi‘;féf”ab'e B8h | EXEN2 | - IENC | IELVI | IEKBI | IEADC | IESPI |IEPWM| 00h
IEN2 Interr.upt Enable 9Ah i i i i i i i ES1 00oh
2 register
IRCON :re]tgei;rtlé?t request | con | ExF2 | TF2 | NICIF | LVIIE | KBIE | ADCIF | SPIE |PWMIE| 0OH
IPO :g\tglrgpt priority | g, ; - | o5 | P04 | P03 | P02 | PO | IPO.O | OO
IP1 :g\t/eerlﬂipt priority | pgpy ; - | w15 | P14 | P13 | P12 | P11 | P10 | oOOh

“MRFEMATERET, TSEUTRE:

(1) SPI ISR EL:
IENO |= 0x80; //Enable interrupt All
IEN1 |= 0x02; //Enable interrupt SPI

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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% E B A R A R A F] SPI DheefEH H -

SyncMOS Technologies Infernational,Inc.

(2) SPI H Ik f 2 :

void SPI_interrupt (void) interrupt 9

//IRCON_SPIIF = 0; //Clear interrupt flag
If (SPIS&=0x04)
SPIS &= (~0x04); //Clear TXIF bit
%
SPIS &= (~0x20; //Clear RXIF bit
}

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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6 LUT AP MCU 40512448 SPI master & slave @l FERE

ntry SyncMos
SPI Master

ntry SyncMos
SPI Slave

< Step0. SPI init > < Step0. SPI init >
1. SFR SPIC1 =0xD8 1. SFR SPIC1 =0x98
2. SFR SPIC2 =0x00 2. SFR SPIC2 =0x00
3. SFR SPIS =0x40 3. SFR SPIS =0x40
*see note1 *see note2
| < Step1. Chip Select > < Step1. Recive Start >
| use GPIO to enable slave SPIRS = 1 (ready recive)
< Master finish > <3|s=t|$§(f3' T);d;tat> - < Slave finish >
= TxData S~
(load to buffer) 1/\\ \\\\\
SPITXD = 1 Tl Ty
(ready to TX) T L

< Step2. RX completed >
RxData = SPIRXD
(load from buffer)
SPIRXD = 1
(ready to recive new data)
SPIRXIF =0

< Step3.TX completed > (clear after complete RX)
SPITXIF =0
(clear after complete TX) < Step3. TX data >
* SPITXD = TxData
(load to buffer)
< Step4. Recive Start > SPITXD =1
SPIRS = 1 (ready recive) ~ (ready to TX)

/" (status.2) Master occur }inF '
. after TX from Slave |

< Step5. RX completed > e < Step4.TX completed >
RxData = SPIRXD SPITXIF =0
(load from buffer) (clear after complete TX)
SPIRXD =1
(ready to recive new data)
SPIRXIF =0
(clear after complete RX)
* motem Master mode init setting N
< Step6. Finish > 1. SPI Enable / Maste'r mode / id'le high / rising latch / BR=Fosc/4
use GPIO to disable slave 2. half-duplex / TX-8bits / RX-8bits
3. MSB output/input first

Note2. Slave mode init setting
1. SPI Enable / Slave mode / low active / rising latch
2. half-duplex / TX-8bits / RX-8bits
3. MSB output/input first
2 purine /

Specifications subject to change without notice, contact your sales representatives for the most recent information.
ISSFA-0178 8 Ver A 2010/06
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7 SPImaster % slave B RMTEHIFESF
7.1 Master 5% ¥}(0xFF~0x00)% Slave
7.2 Slave #%J5, UUMHFRKIEHE £ Master
7.3 Master #3% Slave B8 E, MEEE LR, MENFRRERIER, SHHERENRZ

Description Master:
Main program //===================================================================
//
// SYNCMO S TECHNOLOGY
//
S —
#include "..\h\SM59R16A2.h"
#include "..\h\SM59R16A2 extradef.h"
#include "..\LCD\LCD16x2.h"
#include "..\MISC\delay.h"
#define Control Byte 0xA0
#define SPI_SS P1 0
#define SPITDR=1 SPIS |= 0x08

/* void SPI interrupt (void) interrupt 9

IRCON SPIIF = 0; //Clear interrupt flag

1*/

void SPI Init (void)

{
SPIC1 = 0xDS8; //SPI Enable/ master/ NC/ idle hi/ rising latch
//SPIC1l |= 7; //BR=(Fosc/512)
SPIC2 = 0x00; //SPI full-duplex disable /8-bit communicate
SPIS = 0x40; //MSB send first

}

void SPI_TX( unsigned char DATA)

SPITXD = DATA; //Load to Buffer
SPIS |= 0x08; //SPITDR
while( ! (SPIS&SPI TXIF) //TX completed

)i
SPIS &= (~SPI_TXIF) ; //Clear TXIF bit

}

unsigned char SPI_RX(void)

unsigned char Temp;

SPIS |= 0x01; //Receive Start
while( ! (SPIS&SPI RXIF) ); //RX completed

Temp = SPIRXD; //Load from Buffer
SPIS |= 0x02; //Receive Data Ready
SPIS &= (~SPI_RXIF); //Clear RXIF bit

return Temp;

}

void main ()

{

unsigned long Err =0, counter =1;
unsigned char TxData, RxData,j;

LCD Init(); DelaylOmSec(1l); //must wait for LCD stable
SPI_Init();

Specifications subject to change without notice, contact your sales representatives for the most recent information.
ISSFA-0178 9 Ver A 2010/06
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while (1)
for (TxData=0xFF; TxData>0; TxData--)

PrintLcdStrLX( 1, 0, "M TX: ") ;
2 ’ !

PrintLcdStrLX ( 0 “M:RX: " ;
SPI SS = 0; //CS
SPI_TX( TxData ) ; //TX
//for(j=0; j<0; j++); //Dealy time
RxData = SPI_RX(); / /RX
SPI SS = 1; //CS
SetCursorAddr (1, 6); PrintLcdHex ( TxData ) ;
SetCursorAddr (2, 6); PrintLcdHex ( RxData ) ;
counter++;
SetCursorAddr (1, 12); PrintLcdDec ( counter ) ;
if (TxData!=RxData) Err++;
SetCursorAddr (2, 12); PrintLcdDec ( Err );
P2=TxData; //result
} }
}
Description Slave:
Main program //===================================================================

//

// SYNCMOS TECHNOLOGY

//

//================z==z=================================================

#include "..\h\SM59R16A2.h"

#include "..\h\SM59Rl6A2_extradef.h"

#include "..\LCD\LCD16x2.h"

#include "..\MISC\delay.h"

void SPI Init (void)

SPIC1 =0x98; //SPI Enable/ slave/ Low active / NC / rising latch/
NC NC NC

SPIC2 =0x00; //SPI full-duplex disable /8-bit communicate

SPIS =0x40; //MSB send first
}
void SPI_TX( unsigned char DATA)

SPITXD = DATA; //Load to Buffer

SPIS |= 0x08; //SPITDR

while( ! (SPIS&SPI_TXIF) ); //TX completed

SPIS &= (~SPI TXIF); //Clear TXIF bit

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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}
unsigned char SPI_RX(void)

unsigned char Temp;

SPIS |= 0x01; //Receive Start
while( ! (SPIS&SPI_RXIF) ); //RX completed
Temp = SPIRXD; //Load from Buffer
SPIS |= 0x02; //SPIRDR

SPIS &= (~SPI_RXIF); //Clear RXIF bit

return Temp;

}

void main ()

unsigned long Err =0, counter =1;
unsigned char TxData=0, RxData=0,7j;

LCD_Init(); DelaylOmSec (1) ; //must wait for LCD stable
SPI_Init();
while (1)
{
RxData = SPI_RX(); //RX
SPI_TX( RxData ); //TX
P2 = RxData; //result

8 SPIEXT#M, f# BB SM59R04A2 43572444 SPI master X slave 0@, ULTEIEHIFEFE
fﬂtbt%:

MOSI Check Ready Master CcMD _ DB10 Checksum Checksum
(M aste I’) 0x55 Receive High byte low byte
MISO Slave ACK Ready Slave _ DB10 Checksum Checksum
(S| a\/e) Receive 0x55 Receive High byte low byte

9 SPI master % slave &M & G FIFEE
9.1 Master A% Ready Byte(0x55), H % Slave [F]#f[7{% Ready Byte (OX55)Mifiik

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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R 71N G, Master £53% command byte(0x0A B, 0xOB)
PR 52 O 10-Byte
Master 1% H1 %45 i i€ 24 0x00~0x09

U)K)KDKO

2
3
4
.5
9.5.1 4command byte=0x0A, slaveiX H! % ¥} % 0x00~0x09

9.5.2 command byte=0x0B, slaveiX H! % #} 40x10~0x19
9.6 HXHTEHJE, master J slave

ThRefE ik

Slave % H! %R 35 W 31 Master ) command byte £ T AN [A]

2 HALZIR BTN EI AR 1) checksum

Description Master

Main program | //=========================================================================
//
// SYNCMOS TECHNOLOGY
//
A —

// System clock 22.1184 MHz

#include "SM59R04A2.h"
#define SPI RxStart 0x01
#define SPI_RDR 0x02
#define SPI RXIF 0x04
#define SPI_TDR 0x08
#define SPI TXIF 0x10
#define SPI Overflow 0x20
#define SPI_MSB LSB 0x40
#define CMD_ OA 0x0A
#define CMD_OB 0x0B
#define CMD_ Ready 0x55
#define finetune 15
#define SPI_SS P1 O
bit SPI Intrrupt=1;

unsigned char temx;

void DelaylmSec (unsigned int NTime)
void Delay tune (unsigned char tune);
void SPI_Init (void) ;

unsigned char SPI_RX(void) ;

void SPI TX( unsigned char DATA) ;

I

void SPI_interrupt (void) interrupt 9

while (! ((SPIS & SPI_RDR)==SPI_RDR));

while ( (SPIS & SPI_TDR)::SPI_TDR);

SPIS &= O0xE9;

SPI Intrrupt = 0;
}
B ——
//Freq = 22.1184 MHz, @ 64-pin demo board
S —

void DelaylmSec (unsigned int NTime)

// SM59R04A2 SPI Master full-duplex ,8-bit communication

// for timing finetune
// slave select

unsigned char SPI_full duplex(unsigned char DATA) ;
void SPI_communication(unsigned char command) ;

RDR set 1 by H/W
TDR clr 0 by H/W

//
//
// Clear SPITXIF & SPIRXIF & SPIRDR

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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unsigned int i, j;
for(i=0; i1<NTime; i++)

for(j=0; j<1300; j++);

}

void Delay tune(unsigned char tune)

unsigned char i;
for(i=0; i<tune; i++);

void SPI_ Init (void)

SPIC1 = 0xDS8; //SPI Enable/ master/ NC/ idle hi/ rising latch
SPIC2 = 0x80; //SPI full-duplex ,8-bit communication only
//SPIC2 = 0x00; //SPI half-duplex ,8-bit communication

SPIS = 0x40; //MSB send first

SPIS |= 0x01; // RX Start

//SPIS &= OXFE;// Receive Stop

//SPIC1 |= 0; //BR= (Fosc/4)
//SPIC1l |= 1; //BR=(Fosc/8)
//SPICL |= 2; //BR= (Fosc/16)
SPIC1 |= 3; //BR= (Fosc/32)
//SPICl |= 4; //BR= (Fosc/64)
//SPICl1 |= 5; //BR= (Fosc/128)
//SPICl |= 6; //BR= (Fosc/256)
//SPIC1 |= 7; //BR= (Fosc/512)
// IENO = 0x80; // EA=1
// IEN1 = 0x02; // IESPI=1
}
unsigned char SPI_RX(void)
SPI_SS = 0;
SPITXD = OxFF; // clear SPITXD, useless
SPIS |= 0x01; // RX Start // send SPI CLK
// SPI_ Intrrupt = 1;
// while (SPI_Intrrupt) ;
while (! ((SPIS & SPI_RDR)==SPI_RDR));// RDR set 1 by H/W
SPIS &= O0xE9; // Clear SPITXIF & SPIRXIF & SPIRDR
temx = SPIRXD;
SPI_SS = 1;
Delay tune (finetune) ; // CS, must wait slave
return temx;
}
void SPI_TX( unsigned char DATA)
SPI_SS = 0;
SPITXD = DATA; // Load to TX Buffer
SPIS |= SPI_TDR; // set SPITDR, TX proceed
// SPI Intrrupt = 1;
// while (SPI_Intrrupt) ;
while ( (SPIS & SPI_TDR)==SPI_TDR); // TDR clr O by H/W
SPIS &= O0xXE9; // Clear SPITXIF & SPIRXIF & SPIRDR
SPI_SS = 1;
Delay tune (finetune) ; // CS, must wait slave
}

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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unsigned char SPI_full duplex(unsigned char DATA)

SPI_SS ;
SPITXD = DATA; // Load to TX Buffer
SPIS |= SPI_TDR; // set SPITDR, TX proceed

0:

// SPI Intrrupt = 1;
// while (SPI_Intrrupt) ;
while (! ((SPIS & SPI_RDR)zzSPI_RDR));// RDR set 1 by H/W
while ( (SPIS & SPI_TDR)::SPI_TDR); // TDR clr O by H/W
SPIS &= O0xE9; // Clear SPITXIF & SPIRXIF & SPIRDR
temx = SPIRXD;
SPI_SS = 1;
Delay tune (finetune) ; // CS, must wait slave

return temx;

}

void SPI_communication (unsigned char command)

unsigned char RxData H=0, RxData L=0, TxData=0, loop=0, temp=0, ready=0;
unsigned int checksum=0;

SPI_TX(CMD_ Ready) ; // check slaver ready, send 0x55
ready = SPI RX(); // receive ready byte, walt 0x55

if (ready == CMD_Ready)
{

SPI_TX (command) ; checksum=0; // send command O0x0A or 0xO0B
for (loop=0x00; loop<0x1l0; loop++)

checksum += SPI_ full duplex(loop) ;

RxData H = SPI_ full duplex((unsigned char) (checksum>>8)) ; // send
checksum high byte
RxData L = SPI full duplex((unsigned char)checksum) ; // send
checksum low byte
ready=0;
Delay tune(50); // useless

}

void main ()

DelaylmSec (100) ; // wait system stable
//SPI_Intrrupt = 1; //
IFCON |= 0x80; // set 1T
SPI Init(); //
//

DelaylmSec (1) ; must wait SPI init
while (1)

SPI communication (CMD_OA) ;
SPI_ communication (CMD_O0B) ;

Description

Main program

/
//
// SYNCMOS TECHNOLOGY
//

// SM59R04A2 SPI slave full-duplex ,8-bit communication
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// System clock = 22.1184 MHz

#include "SM59R04A2.h"

#define SPI_ RxStart 0x01
#define SPI_RDR 0x02
#define SPI RXIF 0x04
#define SPI_TDR 0x08
#define SPI_TXIF 0x10
#define SPI Overflow 0x20
#define SPI MSB LSB 0x40
#define CMD_0A 0x0A
#define CMD_0B 0x0B
#define CMD_ Ready 0x55

unsigned char TxData=0x10, RxData=0, RxBuf [5];
unsigned int loop=0, checksum=0;

unsigned char RxData H=0, RxData L=0;

unsigned char cmd=0, ready=0;

void DelaylmSec (unsigned int NTime) ;
void Delay tune (unsigned char tune);
void Init SPI (void) ;
void SPI_TX( unsigned char DATA) ;
unsigned char SPI RX(void) ;
void DelaylmSec (unsigned int NTime)
unsigned int i, j;
for(i=0; i<NTime; i++)

for(j=0; j<1300; j++);

void Init SPI (void)

SPIC1 = 0x98; //SPI Enable/ slave/ Low active / NC / rising latch
SPIC2 = 0x80; //SPI full-duplex ,8-bit communication only

//SPIC2 = 0x00; //SPI half-duplex ,8-bit communication

SPIS = 0x40; //MSB send first

SPIS |= 0x01; //Receive Start

SPITXD = OxFF;

TENO = 0x80; // EA=1

IEN1 = 0x02; // IESPI=1

}

void SPI_ TX( unsigned char DATA)

SPITXD = DATA; // Load to TX Buffer

SPIS |= SPI_TDR; // set SPITDR, TX proceed

while ((SPIS & SPI_TDR)==SPI TDR) ; // 1l:Loading ; 0: finish
while (! ((SPIS & SPI_TXIF)=:SPI_TXIF)); // TX completed

SPIS &= 0xXE9; // Clear SPITXIF & SPIRXIF & SPIRDR
//SPIS &= (~SPI_TXIF); // Clear TXIF bit

}

unsigned char SPI_RX(void)

unsigned char Temp;

SPITXD = OxFF; // clear SPITXD, useless

// SPIS |= 0x01; // Receive Start
while (! ( (SPIS & SPI_RDR)::SPI_RDR)); // RX receive
while (! ((SPIS & SPI RXIF)==SPI RXIF)); // RX completed
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Temp
SPIS
SPIS
SPIS
SPIS

= SPIRXD; // Load from Buffer

&= 0xE9; // Clear SPITXIF & SPIRXIF & SPIRDR
&= (~SPI_RDR) ; // RX Data Ready

&= (~SPI_RXIF) ; // Clear RXIF bit

&= OXFE; // Receive Stop

return Temp;

unsigned char SPI_full duplex(unsigned char DATA)

}

SPIS
whil
whil
SPIS

SPITXD = DATA; // Load to TX Buffer
|= SPI_TDR; // set SPITDR, TX proceed
e ((SPIS & SPI_TDR)==SPI_TDR); // TDR clr 0 by H/W
e(!((SPIS & SPI_RDR)==SPI RDR));// RDR set 1 by H/W
&= (~SPI_RDR) ; // RX Data Ready
rn SPIRXD;

retu

void SPI_ISR(void) interrupt 9

while (! ((SPIS & SPI _RDR)==SPI RDR));// RDR set 1 by H/W
ready = SPIRXD; // SPI cmd receive ready
SPIS &= OxE9; // Clear SPITXIF & SPIRXIF & SPIRDR

if (ready==CMD_Ready)
{

}

SPI_TX(CMD_Ready); checksum = 0;
cmd = SPI_RX();

switch (cmd)

case CMD_OA: // When cmd = 0x0A
for (loop=0x00; loop<0x10; loop++)
checksum+= SPI full duplex(loop) ;
break;
case CMD_O0B: // When cmd = 0xO0OB
for(loop=0x10; loop<0x20; loop++)
checksum+= SPI full duplex(loop) ;
}
break;
default: // When cmd error occur

for(loop=0; loop<3; loop++)
checksum+= SPI_ full duplex(0xAA) ;

break;

}

RxData H = SPI_ full duplex((unsigned char) (checksum>>8)) ;
RxData L = SPI_ full duplex((unsigned char) (checksum)) ;

SPIS &= 0xXE9; // Clear SPITXIF & SPIRXIF & SPIRDR
SPITXD = OxFF; // clear SPITXD, useless
//SPIIF=0;
}
void main ()
DelaylmSec (100) ; // wait system stable
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IFCON |= 0x80; // set 1T
Init SPI();
while (1)

{}
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