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串列埠 SPI控制實習 
 

 

 

 

 SPI

 SPI  

 TM1637  
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MG32x02z (SPI Serial Peripheral Interface)

TH244A   

 

8-1(a)  TH244A SPI  

 

8-1(b)  TH244A SPI  



8-3 

 SPI  
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8-1  SPI介面控制實習 

SPI Master( )/Slave( )

(Master) (Slave) (Device) CPU

EEPROM ADC DAC (a)(b)  

 

8-2  SPI Master/Slave  

8-1(a)  SPI  

SPI  IO  

NSS IO (Master) 0  

MOSI IO /  

MISO IO /  

SCLK IO  

8-1(b)  MG32F02U128AD64 TH244A SPI  

MCU .  Arduino . 

51 NSS/PD9 D10 

44 MOSI/PD2 D11 

49 MISO/PD7 D12 

50 SCLK/PD8 D13 

CPU 

Master 

CPU 

Slave 

ROM 

Slave 

ADC 

Slave 

DAC 

Slave 

CLK 
MOSI 
MISO

CLK 

MISO 

Master 
NSS 

Slave 

MOSI 

I/O  
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8-1.1  SPI ( ) 

(SPI Serial Peripheral Interface)  

1. SPI  

(1) (master) (slave) (full duplex) (half duplex)

(simplex)  

(2) (slave) NSS  

(3)  

(4) 4~32-bit 32-bit (buffer) 32-bit

 

(5) DMA  

(6) (master)  

(7)  

(8) (MSB) (LSB)  

(9) (master) NSS  

(10) SPI ( )  

/ / / SPI  

(11) (overrun)  

(12) (master) (slave)  

(13) MG32F02U064/128 / 24MHz  

(14) SPI IO 

MG32F02A032 4-bit(D0~D3) 064/072/128/132 8-bit(D0~D7)  
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 SPI  
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2. SPI  

(1) SPI MSB LSB

 

(a)  LSBFIRST least significant bit first

 

(b)  MSBFIRST : most significant bit first

 

(2) SPI MODE0/1/2/3 SCLK

 

8-2  SPI  

(CPOL ) (PHA)  (Mode ) 

0 0 MODE0 

0 1 MODE1 

1 0 MODE2 

1 1 MODE3 

(a) SCLK CPOL( )  

CPOL 0  

CPOL 1  

(b) CPHA( )  

CPHA 0  
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CPHA 1  

3. SPI (Standard) (Master) (Slave) Master

SPI (Standard)

  

(1) (Master) GPIO(NSS NSS2 NSS3) 0

(Slave) NSS

(CLK) MOSI MISO  

 

8-3  (Master) (Slave)  

(2) (Master) (Slave)

(Open Drain)  
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 SPI  
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8-4  (Master) (Slave)  

4. SPI (Master)   

 

8-5  SPI (Master)  

(1) (Master) GPIO(NSS) 0 (Slave)

NSS (Slave)  

(2) (Master) (Slave) (Master) (CLK)

MOSI (Slave)

MISO (High-z)  

(3) (Master) (Slave) (Master) (CLK)
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MISO (Master)

MOSI (High-z)  

(4) (CLK) (CPOL) (CPHA) MOSI

MISO bit(Msb) bit(Lsb)

 

 

8-6  SPI (Fundamental)  



8-9 

 SPI  
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8-1.2  SPI  

Arduino SPI.h (74595) SPI 

Flash SPI LCD TH244A (Master)

SPI  

8-3  SPI  

  

SPI.begin() SPI  

SPI.end() SPI  

SPI.beginTransaction() SPI  

SPI.endTransaction  SPI  

SPI.transfer()  

SPI.setClockDivider(SPI_CLOCK_DIVx) 

SPI_CLOCK_DIV2 

SPI_CLOCK_DIV4 

SPI_CLOCK_DIV8 

SPI_CLOCK_DIV16 

SPI_CLOCK_DIV32 

SPI_CLOCK_DIV64 

SPI_CLOCK_DIV128 

CPU (36MHz) 2~128

SPI  

36MH / 2

18MHz  

 

1. SPI1_Loop SPI MOSI i MISO
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(a)(b)  

D12(MISO)

D11(MOSI)

D10(NSS)

D13(CLK)

i++

UART0
 

8-7(a)  SPI  

 

8-7(b)   SPI -  

2. SPI2_MASTER SPI MASTER SLAVE

 

3. SPI2_MASTER SPI SLAVE  

 

 

 



8-11 

 SPI  

 

 

8 

8-2  SPI介面應用實習 

SPI TM1637

 

8-2.1  SPI  

SPI (74HC595)

J39(OE ,GND) MCU SPI (MOSI NSS SCLK)

J39(SDI LCH SCK) (a)(b)  
Q

1
1

Q2
2

Q
3

3

Q4
4

Q
5

5

Q6
6

Q7
7

G
ND

8

Q
7'

9

M
R

10

O
E

13

D
S

14
SH

C
P

11
S

TC
P

12

Q0
15

V
C

C
16

U6

74HC595

Q
1

1

Q2
2

Q
3

3

Q4
4

Q
5

5

Q6
6

Q7
7

G
ND

8

Q
7'

9

M
R

10

O
E

13

D
S

14
SH

C
P

11
S

TC
P

12

Q0
15

V
C

C
16

U7

74HC595

SDI
LCH
SLK

C10

0.1uF

C9

0.1uF

VCC

D0 D1 D2 D3 D4 D5 D6 D7 D8 D9 D
10

D
11

D
12

D
13

D
14

D
15

OE

R3 10K
VCC

VCC

VCC

12345678

J40

12345678

J41

1
2
3
4
5

J39

MOSI
NSS
SCLK

 

8-8(a)   
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8-8(b)   

J39(OE GND)ON MOSI NSS SCLK -->J39(SDI LCH SCK) 

SPI  

1. SPI4_SHIFT_LED1 SPI 74595

16-bit LED  

2. SPI4_SHIFT_LED2 SPI 74595

8-bit LED  

3. SPI5_SHIFT_SEG1 SPI 74595

0~F  

4. SPI5_SHIFT_SEG2 SPI 74595

0000~9999  

5. SPI5_SHIFT_SEG3 SPI 74595
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 SPI  
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8-2.2 TM1637  

TM1637

MCU TM1637 2

 

 3.3V~5V 30mA  

  

 8 ( )  

 5V 3.3V  

 4 GND( ) VCC( ) DIO( ) CLK(

 

 (a)(b)  

 
8-9(a)  TM1637  

 

8-9(b)  TM1637  
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TM1637  

1. TM1637_1 0000~9999 

 

 


