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SPI ThRefsE H 72
1 HHEM:
1.1 SM39R16A2/ SM39R12A2/ SM39R08A2
2 SPIfFRHRB:
2.1 SPUBAFAH] 4 W51, 535 %
> SPI_MOSI: %5 master ke & ki s 4 slave IRF &R A
> SPI_MISO: 45 master ke kLA ;4% slave IR &R 1
> SPI_CLK: SPI f{l;IR15 5% th master ¥k, &R (i LN FIFRE IR [A 2
> SPI_SS: 5| M 1 % slave mode KA fig ;1A master mode, 151 fillE i GPIO fii i
= 0: masterif fgslave
= 1: masterstfgslave

Master Slave 1 Slave 2
MOSI » MOSI » MOSI
MISO |e MISO MISO
CLK » CLK » CLK
10 » SS » SS
10
3 SPI ﬁlﬁaﬁffﬁ’ﬁ:ﬁﬁ'ﬁﬁ SPI Special Function Register (SFR)
sPl | Description | Direct | Bit7 | Bit6e | Bit5 | Bit4 | Bit3 [ Bit2 | Bit1 | Bit0o | RST
SPI function
Aux | Auxiliary 91h | BRGS - P2SPl | P2UR | P2IIC - - DPS | OOH
reglster
sPIC1 rSeF;'iSCt‘e’rr‘t{"' Fih | SPIEN |SPiMss | sPIssP |sPickp | sPICKE SPIBR[2:0] 08H
spicz | SP! control F2h | SPIFD TBC[2:0] SPIRST RBC[2:0] 00H
register 2
SPI status
SPIS | ayister F5h | SPIRF |SPIMLS | SPIOV |SPITXIF| SPITDR [SPIRXIF|SPIRDR| SPIRS | 40H
spiTxp | SPtransmit | o SPITXD[7:0] 00H
data buffer
SPI receive .
SPIRXD | 37 '\ ffor F4h SPIRXD[7:0] 00H
Mnemonic: AUX Address: 91h
7 6 5 4 3 2 1 0 Reset
[BRGS| - |pP2spl| P2urR | P2ic | - | - | DPS | OOH |
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P2SPI: P2SPI = 0 — SPI function on P1.
P2SPI = 1 — SPI function on P2.

P4SPI setting SPI_SS SPI_MOSI SPI_MISO SPI_CLK
0 P1.4 P1.7 P1.6 P0.0
1 P2.4 P2.2 P2.3 P2.5
Mnemonic: SPIC1 Address: F1h
7 6 5 4 3 2 1 0 Reset
| SPIEN | SPIMSS | SPISSP | SPICKP | SPICKE | SPIBR[2:0] | 08h |

SPIEN: SPI #E4HZL e EAZ :

uln _ i&ﬁ%
uon _ %}Eﬁé

SPIMSS: ¢ #ixUI% 42 (Master or Slave mode Select)
“1" — MCU 1% Master mode.
“0” — MCU 1% Slave mode.
SPISSP: (SS)7 I IE ek BB HERE; & MCU %4 slave I, 1 f1ifERE% & Slave Select (SS)7 | IIEfg Ik &
(slave mode used only)
“1" — EHEALELRE high active.
“0” — IHEAT B HE low active.
SPICKP: Wk A] & HEA7 A (master mode used only)
“17 — IR JIRAE 5% 41 B Ik 2% e MEAZ.(SCK high during idle), Ex :

S
“0" — IRFJIRAT 5% IR IRy 2 I HEAZ (SCK high during idle), Ex :

S [ I Sy I I

SPICKE: F§IREUEREAT: Clock sample edge select.
“1” — 1E#INEK data latch in rising edge
“0” — FA#HIEL data latch in falling edge.
* KR BORMURR (1 IE R, AEEREHH IEAR BB AR IUER, TR IR A Rk ) 20 IR 9 5 7 A 40 110 1 5 R ]
(set-up time) M -5 E: [H] (hold time), [ /2 A5 n N [

A

X X
— =

sufficient set-up tin'1e sufficient hold time

SPIBR[2:0]: SPI fifl%i%}%(master mode used only), Fosc 2/ dkIH % :

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
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1:1:0 Fosc/256
1:1:1 Fosc/512

Mnemonic: SPIC2 Address: F2h
7 6 5 4 3 2 1 0 Reset
| SPIFD | TBC[2:0] | SPIRST | RBC[2:0] | ooh |

SPIFD: 4+ T i A A% (Full-duplex mode enable)
“17: A TR RS
‘07 4t TR ARRE
A MR SRR, TBC[2:0]MIRBC[2:0] & #3i R W R 5 2%, SPI4# T (% o ir8hr oAl
Masteri% i MOSI 5| & Rlig . slaveliZEMISOM & kL,  SPIKIHE IRME 5% i master 3= 42 &
Ay BT AR (i RN B AR IRE D .

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

SPIRST: SPI Re-start (Slave mode used only)

SPIRST=0: HF BN AERI P, & SSHIAFE N SPUSA L Az Bz -
SS B W] S5 B 7E SPITXD/SPIRXD 4% 17 [ [¥ #5055 A € B B3 (Shift counter 7 7 S
%, BUERA M)

SPIRST=1: FHHENThAEEAE, & SSH B EhER SPISAL % ORI Bk .
SS BRI SEHTAE SPITXD/SPIRXD 45 187 i 1 8504 K & 435 4 (Shift counter & i
F, WS )

TBC[2:0]: SPI 1% yofr 1 HUiE A% (SPI transmitter bit counter)
AR 1~8 A G, (HAEE TR 2 8 A ciliah .

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
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RBC[2:0]: SPI T #U£R(SPI receiver bit counter)
AT 1~8 frocilal, R4 TR AR 8 A7 cilsk.

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
Mnemonic: SPIS Address: F5h
7 6 5 4 3 2 1 0 Reset

| SPIRF | SPIMLS | SPIOV | SPITXIF | SPITDR | SPIRXIF | SPIRDR | SPIRS | 40h |

SPIRF: SPI SS pin Release Flag.(SPI SS L)
H SSIRE (1 TE-F)MSPIRST 24" 17Ky, WA sehlstoe 241 > fir fit Slave|[#kL = FFR i
SPIMLS: MSB or LSB output /input first
“17: Iz oc G % (MSB output/input first).
“0”: HfRA7 L% (LSB output/input first)
SPIOV: i fir jifA% (Overflow flag)
“1": & SPIRDR L% (SPIRXD J5ifi &RIAMGHEDD) H F—4&RE% A SPIRXD K, SPIOV
IR E A1, $5 %0 SPIRXD &R 5% .
“0”: & SPIRDR i 2%, SPIOV HI Al #iE R -
SPITXIF: {43% 4 i A% (Transmit Interrupt Flag)
“17: H SPITXD &R CH N B f78, Al e A7 .
“0” 1 fEI% R 5T BUR A 2H R BT B
SPITDR: ¥ kHdi% A7 7G(Transmit Data Ready)
“1m R AR, B RMEIES SPITXD 18, ikl @ e A1, 5%1 SPI module
o B R
“0”: & SPI module 1 SPITXD 52§ 8% s (5 SPITXD #¢# =R A7 B fEwety), I HERZ ) g s 5
iR
SPIRXIF: 05 7 AE (Receive Interrupt Flag)
“1": & SPIRXD ##k NHT—E A RMZ, hHAlH e 24" .
“0” 1 FRCA B} 5 AR L ZH R BEE B .
SPIRDR: & flHZ {7 Jt(Receive Data Ready)
“1” : SPI module¥Z I & KHRE, SPIRDR S [ B5 e 251", LA FIMCUZE IOt it 47 2
SPIRXD:; i —2H& k5 ASPIRXD, [MSPIRDR AWK, SPIRXDJGEA (K& R AE sy, &
overflow
“0": H SPIRXD & EME, W28 FH WS BRI HEAT .
SPIRS: #:Uk b 4547 Jt(Receive Start)
‘17 R AL, AN SPIRAL SPIRXD BHUGE2ICE R (R SPI_CLK B 4f1% clock).
0" B BRI e, IR 470"

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

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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SPITXD[7:0]: {#i% & k4% i 7% (Transmit data buffer)

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

SPIRXDI[7:0]: #:i & ¥} 4% & #% (Receive data buffer)

4 SPIHHr
4.1 EZ(Interrupt vectors table)
Interrupt Request Flags Interrupt Vector Address Interrlﬁ);"l\l (l;J r?g;; "(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

*in 2 7% Keil CHIP i v 1047 Bl Hh g D RE AL TR W)

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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4.2 HEHBEE R (nterrupt SFR)
Mnemonic | Description | Direct | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 Bit2 | Bit1 | Bit0O | RST
Interrupt
IEN1 ;”:Z;ri‘;‘t’éfnab'e Bsh | EXEN2 | - | IENC | IELVI | IEKBI | IEADC | IESPI | IEPWM | 00h
IRCON I'rg;ﬁgt‘éft request | con | ExF2 | TF2 | IICIF | LVIIF | KBIF | ADCIF | SPIF | PWMIF | 0OH
IPO :g\tl‘zrlrgpt priority | agh ; - | o5 | 1P0.4 | 1PO.3 | IPO2 | IPO.1 | IPO.O | OOh
IP1 :g\t/‘zlﬂl‘pt priority | o ; - | P15 | IPL4 | IPL3 | P12 | IPL1 | IPLO | OOh
Table: Priority levels
IP1.x IPO.x Priority Level
0 0 LevelO (lowest)
0 1 Levell
1 0 Level2
1 1 Level3 (highest)
Table: Groups of priority
Bit Group
IP1.0, IPO.0 External interrupt O - PWM interrupt
IP1.1, IP0O.1 Timer O interrupt - SPI interrupt
IP1.2, 1P0.2 External interrupt 1 Comparator interrupt ADC interrupt
IP1.3, IP0.3 Timer 1 interrupt - KBI interrupt
IP1.4, 1P0.4 Serial channel 0 interrupt - LVI interrupt
IP1.5, IPO.5 Timer 2 interrupt - IIC interrupt

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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5 DPUFAMSE MCU 45 Ef SPI master & slave @A\ mFE R

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.
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6 SPlmaster X slave a2 THFER
6.1 Master &k (CMD 0x80)% Slave
6.2 Slave #% CMD &, HBr2E&IEH CMD, [R{EEE Master
6.3 Master ¥ Slave FIEKEEE, &R LR, [EME PO H Oxaa, KRZ#itH 0x55

Description Master:

C #ES I
1 SYNCMOS TECHNOLOGY
1
#include "SM39R16A2.h"
#include "SPI.h"
#define SPI_VECTOR 9 //SPI Interrupt Vevtor
#define SPIBR 7 /ISPIBR[2:0] (SPI Baud Rate select 0~7)
#define SPIEN 1 /ISPl Enable
#define SPIMSS 1 /IMaster/Slave Select
/l#define SPISSP 0 //Slave active polarity Select(Slave used only)
#define SPICKP 1 /[Clock idle polarity(Master used only)
#define SPICKE 0 /[Clock sample edge select
#define SPIFD 0 //[Full-duplex mode enable
#define SPIMLS 1 /IMSB/LSB O/l First

#define SPITXIF 0x10 /[Transmit Interrupt Flag
#define SPIRXIF 0x04 /IReceive Interrupt Flag

#define SPITDR 0x08 /[Transmit Data Ready

#define SPIRDR 0x02 /IReceive Data Ready

#define SPIRS 0x01 /IReceive Start

#define SPI_SS P1 4 //ISPI device select pin

#define P2SPI 0x00 /ISPI Function on P1(P2SPI=0) or P2(P2SPI=1)
#define TBC O /ITBC[2:0] (SPI transmitter bit counter 0~7)
#define RBC 0 /IRBC[2:0] (SPI receiver bit counter 0~7)

unsigned char nRData;
1l 1

void SPI_Master_initialize(void) lnitialize SPI

{
EA=0; /IDisable All Interrupt Function
AUX = AUX | (P2SPI<<5); //Set SPI Function on P1 or P2
SPI_SS =0;
IESPI =1, /[Enable SPI Interrupt Function

SPIC1 = (SPIEN<<7) | (SPIMSS<<6) | (SPICKP<<4) | (SPICKE<<3) | SPIBR;
SPIC2 = (SPIFD<<7) | (TBC<<4) | RBC;
SPIS = (SPIMLS<<6);

SPITXD = OXFF;

SPIRXD = OxFF;

EA=1; /[Enable All Interrupt
}
Il 1/

void SPI_MTransmit(unsigned char nTData)

if(SPIMSS) /ISPIMSS=1,Master mode
SPITXD = nTData; //Load to TX Buffer
SPIS = SPIS | SPITDR; //set SPITDR, TX proceed

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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while((SPIS&SPITDR) == SPITDR)  //SPITDR=(SPIS&0x08),TDR clear by H/W
{

}
while((SPIS&SPITXIF) == SPITXIF)

1 1

unsigned char SPI_MReceive()

if(SPIMSS) [[SPIMSS=1,Master mode
{
unsigned char nRData;
SPI_SS =0;
SPIRXD = OxFF; Il clear SPITXD, useless
SPIS = SPIS | SPIRS; /I RX Start and send SPI CLK

/lwhile((SPIS&SPIRDR)==SPIRDR); // SPIRDR=(SPIS&0x08),RDR set 1 by H/W
while((SPIS&SPIRXIF)!=SPIRXIF)

}
nRData = SPIRXD;
return nRData;

}
I I

//******************Vari ab | e blt cou nte r*******************************//

[*void SP1_MVTransmit(unsigned char nTBC,unsigned char nTData) //Slave Transmit Subroutine
variable bit counter

if(SPIMSS) /ISPIMSS=0,Slave mode
SPIC2=SPIC2|(nTBC<<4);
SPITXD=(nTData); //Load to TX Buffer
SPIS=SPIS|SPITDR,; /Iset SPITDR, TX proceed
while((SPIS&SPITDR)==SPITDR); /ISPITDR=(SPIS&0x08),TDR clear by H/W
while((SPIS&SPITXIF)==SPITXIF);
}
P
1l 1
[*unsigned char SPI_MVReceive(unsigned char nRBC) //Slave Receive Subroutine

variable bit counter

if(SPIMSS) /ISPIMSS=0,Slave mode
{

unsigned char nRData;

SPIC2=SPIC2|nRBC;

SPIRXD=0xFF;
SPIS=SPIS|SPIRS; /I RX Start and send SPI CLK
IIwhile((SPIS&SPIRDR)==SPIRDR); // SPIRDR=(SP1S&0x08),RDR set 1 by

H/W

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

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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nRData=SPIRXD;
return nRData;

}
¥

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

void SPI_Disable(void)

SPI_SS=1;

SPIC1=0; /IDisable SPI Function
}
I I
void SPI_ISR(void) interrupt SPI_VECTOR //SPI Interrupt Subroutine

if((SPIS & SPIRXIF) == SPIRXIF)  //SPIRDR=(SPIS&0x02) Receive Data Ready

SPIS = SPIS & OxE1,; /IClear SPITXIF & SPITDR & SPIRXIF & SPIRDR
}
else if((SPIS & SPITXIF) == SPITXIF)
{
SPIS = SPIS & OxE1; /[Clear SPITXIF & SPITDR & SPIRXIF & SPIRDR
}
}
1 1/
void main(void) //Main Function Start
{
unsigned char SACK,CMD=0x80,loop=0,CMD_PASS=0xaa,CMD_FAIL=0x55;
SPI_Master_initialize(); /[Call SPI Initial Subroutine
while(1)
SPI_MTransmit(CMD); /IMaster transmit CMD to Slave
SACK = SPI_MReceive(); //Call SPI Receive Subroutine
if(SACK == CMD_PASS) //If Receive CMD_PASS then Master PO show CMD_PASS
{ /I[Else Master PO show CMD_FAIL
PO = CMD_PASS;
}
else
{
PO = CMD_FAIL;
}
SPI_Disable();
while(1);
}
}
Description Slave:
C #Es3 #include "SM39R16A2.h"
#include "SPI.h"
#define SPI_VECTOR 9 //SPI Interrupt Vevtor
#define SPIBR 7 /ISPIBR[2:0] (SPI Baud Rate select 0~7)
#define SPIEN 1 /ISPl Enable
#define SPIMSS 0 /IMaster/Slave Select
#define SPISSP 1 //Slave active polarity Select(Slave used only)

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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/l#tdefine SPICKP 0
#define SPICKE 0
#define SPIFD 0
#define SPIMLS 1
#define SPITXIF 0x10
#define SPIRXIF 0x04
#define SPITDR 0x08
#define SPIRDR 0x02
#define SPIRS 0x01
#define P2SPI 0x00
#define TBC 0
#define RBC 0

unsigned char nRData;

/[Clock idle polarity(Master used only)
/IClock sample edge select

//Full-duplex mode enable
/IMSB/LSB O/l First
/[Transmit Interrupt Flag
/IReceive Interrupt Flag

/[Transmit Data Ready

/IReceive Data Ready
/IReceive Start
/ISPI Function on P1(P2SPI=0) or P2(P2SPI=1)
/ITBCJ[2:0] (SPI transmitter bit counter 0~7)
/IRBC[2:0] (SPI receiver bit counter 0~7)

i

It

void SPI_Slave _initialize(void)

{
EA=0;

AUX = AUX | (P2SPI<<5);

IESPI = 1;

//nitialize SPI

/IDisable All Interrupt Function
//Set SPI Function on P1 or P2
/[Enable SPI Interrupt Function

SPIC1 = (SPIEN<<7) | (SPIMSS<<6) | (SPISSP<<5) | (SPICKE<<3) | SPIBR;
SPIC2 = (SPIFD<<7) | (TBC<<4) | RBC;
SPIS = (SPIMLS<<6);

SPITXD = OxFF;
SPIRXD = OxFF;
EA=1,

}

/[Enable All Interrupt

i

I

void SPI_STransmit(unsigned char nTData)

if(~SPIMSS)
{

SPITXD = nTData,;
SPIS = SPIS | SPITDR;
while((SPIS&SPITDR) == SPITDR)

/ISlave Transmit Subroutine fixed bit counter
[ISPIMSS=0,Slave mode
/ILoad to TX Buffer

/Iset SPITDR, TX proceed
//ISPITDR=(SPIS&0x08),TDR clear by H/W

}
while((SPIS&SPITXIF) == SPITXIF)

{
{ .
} ;
}
}
I
unsigned char SPI_SReceive()
if(~SPIMSS)
{

1l
/ISlave Receive Subroutine fixed bit counter

[ISPIMSS=0,Slave mode

unsigned char nRData;
SPIRXD = OxFF;

SPIS = SPIS | SPIRS;

/l RX Start and send SPI CLK

/Iwhile((SPIS&SPIRDR)==SPIRDR); // SPIRDR=(SPIS&0x08),RDR set 1 by H/W
while((SPIS&SPIRXIF) 1= SPIRXIF)

{

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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}
nRData = SPIRXD;
return nRData;

}
}
[[rrieRikikikkkiikkk\fariable bit counter***x itttk kkoik ekl
[*void SP1_SVTransmit(unsigned char nTBC,unsigned char nTData) /[Slave Transmit Subroutine
variable bit counter
{
if(~SPIMSS) /ISPIMSS=0,Slave mode
{
SPIC2=SPIC2|(nTBC<<4);
SPITXD=(nTData); //Load to TX Buffer
SPIS=SPIS|SPITDR,; /Iset SPITDR, TX proceed
while((SPIS&SPITDR)==SPITDR); /ISPITDR=(SPIS&0x08),TDR clear by H/W
while((SPIS&SPITXIF)==SPITXIF);
}
3
Il 1/
/*unsigned char SP1_SVReceive(unsigned char nRBC) /[Slave Receive Subroutine
variable bit counter
{
if(~SPIMSS) /ISPIMSS=0,Slave mode
{
unsigned char nRData;
SPIC2=SPIC2|nRBC;
SPIRXD=0xFF;
SPIS=SPIS|SPIRS; /I RX Start and send SPI CLK
/Iwhile((SPIS&SPIRDR)==SPIRDR); // SPIRDR=(SPIS&0x08),RDR set 1 by H/W
while((SPIS&SPIRXIF) 1= SPIRXIF);
nRData=SPIRXD;
return nRData;
}
bl

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

void SPI_ISR(void) interrupt SPI_VECTOR //SPI Interrupt Subroutine
if((SPIS&SPIRXIF) == SPIRXIF)//SPIRDR=(SPIS&0x02) Receive Data Ready
{
SPIS = SPIS & OxE1,; /IClear SPITXIF & SPITDR & SPIRXIF & SPIRDR

}
else if((SPIS&SPITXIF) == SPITXIF)

SPIS = SPIS & OxE1; /IClear SPITXIF & SPITDR & SPIRXIF & SPIRDR
}
}
Il 1/
void main(void) /Main Function Start
{
unsigned char MACK,CMD=0x80,CMD_PASS=0xaa,CMD_FAIL=0x5a;
SPI_Slave_initialize(); /ICall SPI Initial Subroutine
while(1)
{

Specifications subject to change without notice, contact your sales representatives for the most recent information.
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MACK = SPI_SReceive(); /[Call SPI Receive Subroutine
if(MACK == CMD) //If Receive CMD then Slave transmit CMD_PASS to
Master
/[Else transmit CMD_FAIL to Master
SPI_STransmit(CMD_PASS);
PO = CMD_PASS;
}
else
{
SPI_STransmit(CMD_FAIL);
PO = SPIRXD;

}
while(1);

7 SPlmaster & slave &% Tl #HIFER
7.1 Master i% CMD(0x80), [FIFi#zI Slave [n] {8 (0x66) fifift 72
7.2 FpWiTTERR, Master 7 ERB I E] SACK(0x66) € M4 CMD (0x80), 2 [F|f% CMD_FAIL(0x(ff)
7.3 Slave #1fE2W5 CMD(0x80) & [F{# CMD_PASS(0xaa), 2 [Flf# CMD_FAIL(0x5a), 4%
W AE R RTA PO
7.4 Master £ 21 %] CMD_PASS(Oxaa) &5 CMD_PASS #78 A PO, <2 i# CMD_FAIL(0x55)
HIRIA PO

Description Master:

C %‘%%— // ===
1 SYNCMOS TECHNOLOGY
// —————=
#include "SM39R16A2.h"
#include "SPI.h"
#define SPI_VECTOR 9 //SPI Interrupt Vevtor
#define SPIBR 7 /ISPIBR[2:0] (SPI Baud Rate select 0~7)
#define SPIEN 1 //ISP1 Enable
#define SPIMSS 1 //Master/Slave Select
/l#define SPISSP 0 /[Slave active polarity Select(Slave used only)
#define SPICKP 1 /IClock idle polarity(Master used only)
#define SPICKE 0 /[Clock sample edge select
#define SPIFD 1 /[Full-duplex mode enable
#define SPIMLS 1 /IMSB/LSB O/l First

#define SPITXIF 0x10 /[Transmit Interrupt Flag
#define SPIRXIF 0x04 /IReceive Interrupt Flag

#define SPITDR 0x08 /[Transmit Data Ready

#define SPIRDR 0x02 /IReceive Data Ready

#define SPIRS 0x01 /IReceive Start

#define SPI_SS P1 4 /ISPI device select pin

#define P2SPI 0x00 /ISPI Function on P1(P2SPI=0) or P2(P2SPI=1)

unsigned char nRData;
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void SPI_Master_initialize(void) //Initialize SPI

{
EA=0; /[Disable All Interrupt Function
AUX = AUX | (P2SPI<<5); //Set SPI Function on P1 or P2
SPI_SS =0;
IESPI = 1; /[Enable SPI Interrupt Function
SPIC1 = (SPIEN<<7) | (SPIMSS<<6) | (SPICKP<<4) | (SPICKE<<3) | SPIBR;
SPIC2 = (SPIFD<<7);
SPIS = (SPIMLS<<6) | SPIRS;
SPITXD = OxFF;
SPIRXD = OxFF;
EA=1, /[Enable All Interrupt
}
I //
void SPI_MFullTransmit(unsigned char nTData)
if (SPIMSS) [ISPIMSS=1,Master mode
{
SPIRXD = OxFF; /I clear SPITXD, useless
SPITXD = (nTData); //Load to TX Buffer
SPIS = SPIS | SPITDR; /Iset SPITDR, TX proceed
while((SPIS&SPITDR) == SPITDR) //SPITDR=(SPIS&0x08),TDR clear by H/W
{
}

while((SPIS&SPITXIF) == SPITXIF)

}
}
}
/Ixx *% *% * * \/arlable blt Counter**************************************//
/*void SPI_MVFullTransmit(unsigned char nTData) /[Slave Transmit Subroutine variable bit
counter
if(SPIMSS) /ISPIMSS=0,Slave mode
{
SPIRXD=0xFF; I clear SPITXD, useless
SPITXD=(nTData); //Load to TX Buffer
SPIS=SPIS|SPITDR,; /Iset SPITDR, TX proceed
while((SPIS&SPITDR)==SPITDR); //ISPITDR=(SPIS&0x08),TDR clear by H/W
while((SPIS&SPITXIF)==SPITXIF);
}
)

/lan *% * * * *kkk *kkkk *kkkk *kkkk * * * * //

void SPI_Disable(void)

SPI_SS =1;
SPIC1 =0; //Disable SPI Function
}
I //
void SPI_ISR(void) interrupt SPI_VECTOR //SPI Interrupt Subroutine
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if((SPIS&SPITXIF) == SPITXIF) & ((SPIS&SPIRXIF) == SPIRXIF))
{

nRData = SPIRXD;

SPIS = SPIS & OxE1,; /IClear SPITXIF & SPITDR & SPIRXIF & SPIRDR
}
}
Il 1/
void main(void) //Main Function Start
{
unsigned char SACK,CMD=0x80,loop=0,CMD_PASS=0xaa,CMD_FAIL=0x55;
SPI_Master_initialize(); /ICall SPI Initial Subroutine
while(1)
{
SPI_MFullTransmit(CMD);
SACK = nRData;
if(SACK == 0x66)
SPI_MFullTransmit(CMD);
}
else
SPI_MFullTransmit(0xff);
}
SACK = nRData;
if(SACK == CMD_PASS) //If Receive CMD_PASS then Master PO show CMD_PASS
//[Else Master PO show CMD_FAIL
PO = CMD_PASS;
}
else
PO = CMD_FAIL;
}
SPI_Disable();
while(1)
{
}
}
}
Description Slave:
C#Es #l/
1 SYNCMOS TECHNOLOGY
1
#include "SM39R16A2.h"
#include "SPI.h"
#define SPI_VECTOR 9 //SPI Interrupt Vevtor
#define SPIBR 7 //SPIBR[2:0] (SPI Baud Rate select 0~7)
#define SPIEN 1 //ISPI Enable
#define SPIMSS 0 /IMaster/Slave Select
#define SPISSP 1 /[Slave active polarity Select(Slave used only)
/l#define SPICKP 0 /[Clock idle polarity(Master used only)
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#define SPICKE 0 /[Clock sample edge select
#define SPIFD 1 /[Full-duplex mode enable
#define SPIMLS 1 /IMSB/LSB O/l First

#define SPITXIF 0x10 /[Transmit Interrupt Flag
#define SPIRXIF 0x04 //IReceive Interrupt Flag

#define SPITDR 0x08 /[Transmit Data Ready

#define SPIRDR 0x02 /IReceive Data Ready

#define SPIRS 0x01 /IReceive Start

#define P2SPI 0x00 /ISPI Function on P1(P2SPI=0) or P2(P2SPI=1)

unsigned char nRData;

void SPI_Slave_initialize(void) /Nnitialize SPI

{
EA=0; /IDisable All Interrupt Function
AUX = AUX | (P2SPI<<5); /[Set SPI Function on P1 or P2
IESPI =1; /[Enable SPI Interrupt Function

SPIC1 = (SPIEN<<7) | (SPIMSS<<6) | (SPISSP<<5) | (SPICKE<<3) | SPIBR;
SPIC2 = (SPIFD<<7);

SPIS = (SPIMLS<<6) | SPIRS;

SPITXD = OxFF;

SPIRXD = OxFF;
EA=1,; /[Enable All Interrupt
}
void SPI_SFullTransmit(unsigned char nTData)
if(~SPIMSS) /ISPIMSS=1,Master mode
SPIRXD = OxFF; Il clear SPITXD, useless
SPITXD = (nTData); //Load to TX Buffer
SPIS = SPIS | SPITDR; /Iset SPITDR, TX proceed
while((SPIS&SPITDR)==SPITDR)  //SPITDR=(SPIS&0x08),TDR clear by H/W
{
}
while((SPIS&SPITXIF)==SPITXIF)
{
}
}
}
//**********************Variable blt Counter *kk *kkkkk * **k% * **%% * //
/*void SP1_SVFullTransmit(unsigned char nTData) /[Slave Transmit Subroutine variable bit
counter
if(~SPIMSS) /ISPIMSS=0,Slave mode
{
SPIRXD=0xFF; I clear SPITXD, useless
SPITXD=(nTData); //Load to TX Buffer
SPIS=SPIS|SPITDR; /Iset SPITDR, TX proceed
while((SPIS&SPITDR)==SPITDR); /ISPITDR=(SPIS&0x08),TDR clear by H/W

while((SPIS&SPITXIF)==SPITXIF);

}
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*/
}’/******************************************************************************** / /
void SPI_ISR(void) interrupt SPI_VECTOR /ISPI Interrupt Subroutine
if(((SPIS&SPITXIF) == SPITXIF) & ((SPIS&SPIRXIF) == SPIRXIF))
{
nRData = SPIRXD;
SPIS = SPIS & OxE1; /IClear SPITXIF & SPITDR & SPIRXIF & SPIRDR
}
void main(void) /IMain Function Start
{
unsigned char MACK,CMD=0x80,CMD_PASS=0xaa,CMD_FAIL=0x5a;
SPI_Slave_initialize(); /[Call SPI Initial Subroutine
while(1)
{
SPI_SFullTransmit(0x66);
MACK = nRData,
if(MACK == CMD) //If Receive CMD then Slave transmit CMD_PASS to Master
{ /[Else transmit CMD_FAIL to Master
SPI_SFullTransmit(CMD_PASS);
PO = CMD_PASS;
}
else
SPI_SFullTransmit(CMD_FAIL);
PO = SPIRXD;
}
while(1)
{
}
}
b
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