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SPI =i 3

1 I
1.1 SM59R16A2/ SM59R08A2
1.2 SM59R16A5/ SM59R09A5/SM59R05A5/SM59R16A 3/ SM59R09A3 /[SM59R05A3

1.3 SM59R04A2/ SM59R04A1/ SM59R03A1/ SM59R02A1

2 SPI{f= st

SPI ﬂ[’ﬁiﬁlgﬂ A [t [l > 5T RIS -
SPI_MOSI: fm@masterlﬂj?ﬂélﬁﬁjw ; fi&?ﬂslaveﬁ\ﬂj?ﬁélﬁ“
SPI_MISO: fm@masterﬁﬁé‘}’ﬂﬁfaﬁ“ ; fm@slaveﬁ\ﬂjg}'ﬂﬁmll,
SPI_CLK: SPIEIfJE%lJ“i’fﬁﬁyﬁilmaster} P R (v fE ) A IRIA
SPI_SS: [ [Hillje e fittislave modeE\JJ‘“EJ ] 5 fitthmaster mode - LP‘%J[%[IEI’[’[’E?GPIO]’E[ |

=0: master?rﬁtslave
= 1: master’£fZslave

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

10 > SS
10

SPI TP e

Slave 2

A 4

A 4

\ 4

3 P4SPI (SPI function pin assignment)FF :

MQOSI
MISO
CLK

SS

P4SPI

(SPI function pin assignment)

SM59R16A5/SM59R16A3

SM59R09A5/SM59R09A3

SM59R05A5/SM59R05A3

SM59R16A2

SM59R08A2

SM59R04A2/SM59R04A1

SM59R03A1

SM59R02A1

O |0|0|x|x 10|00

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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2
7'14

FIffl™] P4SPI T

i /m ] PASPI i
Notice : Fve | [Ifiv ckage type DIP-40 1% %) P4 » FiTl 12 F'JLF%“JFJ‘Z

L

O F
X 1 F

P4SPI (SPI function pin assign)zF¥]

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

PIHSPI - fifiE Aiﬂ[‘p’j?ﬂ%ﬁ‘_?ﬁiﬁ il = PLEYPA » SBERAVE SR TR ErHE o R R
;:tup Jﬁ[ FL LI

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 ﬁlFﬁ%ﬁfffﬁﬁ’* EF‘TT‘;«EE 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
spiTxp | SPltransmitdata | oo SPITXD[7:0] 00H
buffer
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.
ISSFA-0177 2 Ver A 2010/06
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P4SPI: P4SPI = 0 — SPI function on P1.
PA4SPI = 1 — SPI function on P4.
P4SPI setting SPI SS SPI MOSI SPI MISO SPI CLK

0 P1.4 P1.5 P1.6 P1.7
1 P4.0 P4.1 P4.2 P4.3

Mnemonic: SPIC1 Address: Flh

7 6 5 4 3 2 1 0 Reset

| SPIEN | SPIMSS | SPISSP | SPICKP | SPICKE | SPIBR[2:0] | 08h |
SPIEN: SPI 7’}“}31]‘5@ :
yoEE
HOH

SPIMSS: = r’:‘,rsz,i?k fifﬁfﬁ—;‘l ( Master or Slave mode Select)
“1" — MCU {{*+% Master mode.
“0” — MCU [i£% Slave mode.
SPISSP: (SS)fJI’}fI];ﬂ*F SHPEER F{, MCU £% slave EJJE [ plijﬁﬁ—‘?%i Slave Select (SS)EJI%f[]TTF SHNE
(slave mode used only)
‘17— ek 4)‘" < high active.
‘0" — %f*ﬂ“ ;;-T < low active.
SPICKP: E %@F ek F?Fﬂ(master mode used only)
“1" - ’i’fﬂ Al £L e o (SCK high during idle), Ex :

- Uy
‘0" - Eﬁ’i’fﬂ T I'Ef1E [&¥& 1k (SCK high during idle), Ex :

- gyl

SPICKE: Eﬂ@?vfr%iﬁgﬁ Clock sample edge select.
“1" — T—-%:2VA data latch in rising edge
“0” — FI7VAR data latch in falling edge.
* pew« PRRIIVR mpeli PR (VR » IR TR IR T RLSepois R
(set-up tlme)bﬁ\}fﬁﬁﬂj (hold tlme) EHJ-IF' R &%’l'

A

X A
—— =

sufficient set-up tirr'1e sulfficient hold time
SPIBR[2:0]: SPI #wg3E 8 (master mode used only), Fosc ﬂﬁli,?;%%} :

Specifications subject to change without notice, contact your sales representatives for the most recent information.
Ver A 2010/06
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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

3
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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: = %= M 3C 48 (Full-duplex mode enable)
R NNNE R M ok 1
RUSIE R S | Eake A
Hi Ao > TBC[2:01FIRBC2:0] ¢ BLE ™ fhF] KT % » SPI2 S A 7 g it 7 3t -
asterZ&HMOSIY [l fﬁg‘\fé’ﬂs{ﬁ&[& ) sIaveEﬁﬁiﬁMlSO[p'@?ﬁﬁ[ ’ SPIprEﬁﬁEE fﬁsrﬁp[master} &
£ AR R () ?T*L'Eﬁﬁ’fﬂﬁﬁb °

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 {#i=x7 b FEy =42 (SPI transmitter bit counter)
et 1-8 AR o [ = SE SN EAFE 8 B pF .

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 £ |7 it Z gy =42 (SPI receiver bit counter)
et 1-8 fh AR o (= S5 RSN {E A 8 b EF .

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.
ISSFA-0177 4 Ver A 2010/06
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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
“1": ﬁ@ﬂ‘wﬁ 5= (MSB output/input first) -
‘0" e (&P LR (LSB output/input first) -

SPIOV: &1 =42 (Overflow flag)

“1": Hi SPIRDR Llr%%‘—' (SPIRXD FL? R A BEEIIV) SN - SRR SPIRXD E\JJ? » SPIOV
}{ﬁ]"@F -Lt [ F]i[l SPIRXD &¥R|I'] € JEFEJE’Q
‘0" f SPIRDR & £% q—rﬁ SPIOV H[| EWEIFE'(*B%

SPITXIF: {#52 1§1=42 (Transmit Interrupt Flag)
1" F[ SPITXD puev =l * :»I*E”ﬂlg%g IT?E%-UE A
"1 TR A I B -

SPITDR: £¥f] Ei3= i 7t (Transmit Data Ready)

L' HR R - TR T % SPITXD B - [ e £ % SPI module

o 2 [ {LI;E}H
“Q": ﬁ SPI module 't SPITXD %' 2 (7 SPITXD %&a&l%ﬁm R AR R
iR -

SPIRXIF: %L[sff[ I'#ri=15 (Receive Interrupt Flag)
“1": i SPIRXD Bifl * #r Srov| i > [IIREIL -
0" F SRR A B REE R -

SPIRDR: £¥f[# %1 7 (Receive Data Ready)
“1" . SPI module%ﬂ[?ﬂﬂﬁﬁ SPIRDRHI’E{’P’EEI IR EEE L > I E AIMCUR Ay FE 5 G =
SPIRXD ; ﬁ%@?ﬂ U— ZEYRF * SPIRXD » SPIRISR%H*IWE% gPIRXDrﬁLE ﬁ‘&‘ﬁ{v[}ﬁ?ﬁz?}iﬁi [ A
4 overflow
“0”: [l SPIRXD FVerk] i /Uxiﬁgllﬁﬁ'?gfé[@ﬂ#ﬁgi@ o

SPIRS: # I+ 7 (Receive Start)

"1 PETREERLT > 41 SPIS SPIRXD Rl 3] (4] SPI_CLK Fif;i2 clock) «
‘0" ‘gu;g}’ﬂeu% IES e H@%%EE"O”

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

SPITXD[7:0]: [E=%rE[#% &S (Transmit data buffer)

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

SPIRXDI[7:0]: # Ik #2 &8s (Receive data buffer)

Specifications subject to change without notice, contact your sales representatives for the most recent information.
ISSFA-0177 5 Ver A 2010/06



7B AR A PR A SPI Zhpeffi e | Hi*
SyncMOS Technologies Infernational,Inc.

5 SPIfli#
5.1 fﬁjﬁli(lnterrupt 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 [l#HERRY = 88 (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

YRR | R - ) R

(1) SPI[1#g=f==Er :
IENO r: 0x80; //Enable interrupt All
IEN1 |= 0x02; //Enable interrupt SPI

Specifications subject to change without notice, contact your sales representatives for the most recent information.
ISSFA-0177 6 Ver A 2010/06




7B AR A PR A SPI Zhpeffi e | Hi*
SyncMOS Technologies Infernational,Inc.

(2) SPI [l g

void SPI_interrupt (void) interrupt 9

//IRCON_SPIIF = O; //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.
ISSFA-0177 7 Ver A 2010/06
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6 I'J™

ntry SyncMos
SPI Master

Y

< Step0. SPI init >
1. SFR SPIC1 =0xD8
2. SFR SPIC2 =0x00
3. SFR SPIS =0x40
*see note1

v

< Master finish >

< Step1. Chip Select >
use GPIO to enable slave

v

< Step2. TX data >
SPITXD = TxData
(load to buffer)
SPITXD =1
(ready to TX)

< Step3.TX completed >
SPITXIF =0
(clear after complete TX)

v

< Step4. Recive Start >
SPIRS = 1 (ready recive)

N
N

< Step5. RX completed >
RxData = SPIRXD
(load from buffer)
SPIRXD =1
(ready to recive new data)
SPIRXIF=0
(clear after complete RX)

v

< Step6. Finish >
use GPIO to disable slave

ELRYEE MCU 53 HUF"}'I#\* SPI master » slave sFjFfuiiAH

Pl Zhf= i

ntry SyncMos
SPI Slave

< Step0. SPI init >
1. SFR SPIC1 =0x98
2. SFR SPIC2 =0x00
3. SFR SPIS =0x40
*see note2

v

< Step1. Recive Start >
SPIRS = 1 (ready recive)

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

< Step3. TX data >
SPITXD = TxData
(load to buffer)
SPITXD =1
(ready to TX)

< Step4.TX completed >
SPITXIF =0
(clear after complete TX)

< Slave finish >

motem Master mode init setting

3. MSB output/input first

Note2. Slave mode init setting

3. MSB output/input first
\ p p

1. SPI Enable / Master mode / idle high / rising latch / BR=Fosc/4
2. half-duplex / TX-8bits / RX-8bits

1. SPI Enable / Slave mode / low active / rising latch
2. half-duplex / TX-8bits / RX-8bits

\

Specifications subject to change without notice, contact your sales representatives for the most recent information.
Ver A 2010/06
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7 SPlmaster ¥ slave {|F‘VedfyAE="
7.1 Master {HiE¥E](0OxFF~0x00)= Slave
IZSMmﬁﬁﬁ’HWWmﬁﬂW@%mer
7.3 Master % Slave [plBpVEPE] & - i rR gk - fHI[FEIRIFS R 5 - RIS

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-0177 9 Ver A 2010/06
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while (1)
for (TxData=0xFF; TxData>0; TxData--)
PrintLedStrLX( 1, O, "M TX: " ;
PrintLecdStrLX( 2, 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

//

B —

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

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

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

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

void SPI Init (void)
SPIC1 =0x98;
NC NC NC
SPIC2 =0x00;
SPIS =0x40; //MSB send first

}

void SPI_TX( unsigned char DATA)

SPITXD = DATA;
SPIS |= 0x08;

while( ! (SPIS&SPI_TXIF) );
SPIS &= (~SPI TXIF);

//SPI Enable/ slave/ Low active / NC / rising latch/

//SPI full-duplex disable /8-bit communicate

//Load to Buffer
//SPITDR
//TX completed
//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 SPI =S5 FP - {7 |Fy*H SM59R04A2 5] IHUAFII}’WSPI master ¥ slave fit3f[F > I') ™ RLETPE A5

Checksum Checksum
>ﬁ< - o - High byte >9< o byte >
MISO Slave ACK Read Slave Checksum Checksum

Y — —x DbBI1O
Receive 0x55 Receive High byte low byte
(Slave)

9 SPlImaster ¥ slave = &~ JFEFFH
9.1 Master 7%= Ready Byte(0x55) - EI Z|| Slave [ﬁjﬂfﬁfﬂﬁl Ready Byte (0x55) [ﬁﬁ"g?:

R EACE
MOSI Check Ready Master
(Master) 0x55 Receive

Specifications subject to change without notice, contact your sales representatives for the most recent information.
ISSFA-0177 11 Ver A 2010/06
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rﬂj R FEPM % » Master %’Aﬁ command byte(0x0A 5 0x0B)
7 el =% R 10-Byte

Master =] [l £ 0x00~0x09

Slave s2 PR HI (A5I5E] Master iV command byte |
9.5.1 ’gl[‘command byte=0x0A - slavei= ¥R £50x00~0x09

o VW VW v
U o W N

Pl Zhf= i

A [l

9.5.2 #dicommand byte=0x0B - slave:=!i=vf|£50x10~0x19
9.6 TrREHSAYE > master ¥ slave Tﬁ 'ﬁlﬁﬁf W I E R iV checksum
Description Master
Main program //=========================================================================
!/
// SYNCMOS TECHNOLOGY
//
T

// 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) ;

void SPI_interrupt (void) interrupt 9

void DelaylmSec (unsigned int NTime)

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 —

// 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 0;
SPITXD = DATA; // Load to TX Buffer
SPIS |= SPI_TDR; // set SPITDR, TX proceed

// 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) ;
//SPI_Intrrupt = 1;
IFCON |= 0x80;

SPI Init();
DelaylmSec (1) ;

wait system stable

set 1T

NN
N N

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

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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Temp = SPIRXD; // Load from Buffer

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

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

SPIS &= OXFE; // Receive Stop

return Temp;

— N
NN

unsigned char SPI_full duplex(unsigned char DATA)

SPITXD = DATA; // Load to TX Buffer

SPIS |= SPI_TDR; // set SPITDR, TX proceed
while ((SPIS & SPI TDR)==SPI TDR) ; // TDR clr 0 by H/W
while (! ((SPIS & SPI_RDR)==SPI RDR));// RDR set 1 by H/W

SPIS &= (~SPI_RDR) ; // RX Data Ready

return SPIRXD;

}

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

Specifications subject to change without notice, contact your sales representatives for the most recent information.

ISSFA-0177

16 Ver A 2010/06

SPI TP e




7B AR A PR A SPI Zhpeffi e | Hi*
SyncMOS Technologies Infernational,Inc.

IFCON |= 0x80; // set 1T
Init SPI();
while (1)

{}
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