
 

 

 

4 
通用輸入/輸出控制實習 
   

 

 

 

 GPIO  

 GPIO -LED LED  

 GPIO -

LCM  
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MG32x02z / (GPIO: General Purpose Input Output)

LQFP64 MG32F02U128AD64 59

GPIO (PA0~15 PB0~15 PC0~14 PD0~11) TH244A

47 (D0~46)  

 

4-1  TH244A GPIO  

4-1  MG32F02U128AD64 TH244A  

 MCU  MCU   
1 35 PC9/RXD1 D0/0 
2 34 PC8/TXD1 D1/1 
3 14 SD3/PB4 D2/2 
4 20 PB10 D3/3 
5 33 PC7 D4/4 
6 21 PB11 D5/5 
7 26 PC0/ICKO D6/6 
8 15 PB5/SD2 D7/7 
9 38 PC12 D8/8 

10 42 PD0 D9/9 
11 51 PD9/NSS D10/10 
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12 44 PD2/MOSI D11/11 
13 49 PD7/MISO D12/12 
14 50 PD8/SPI0_CLK D13/13 
15 58 PA0/ADC0 D14/A0/14 
16 59 PA1/ADC1 D15/A1/15 
17 60 PA2/ADC2 D16/A2/16 
18 61 PA3/ADC3 D17/A3/17 
19 62 PA4/ADC4 D18/A4/18 
20 63 PA5/ADC5 D19/A5/19 
21 13 PB3/MOSI/SCL0/RX7 D20/20 
22 12 PB2/SCK/ SDA0/TX7 D21/DAC/21 
23 37 PC11/SDA1 D22/22 
24 36 PC10/SCL1 D23/23 
25 17 PB7/RX2 D24/24 
26 16 PB6/TX2 D25/25 
28 23 PB13/RX4 D26/26 
27 24 PB14/TX4 D27/27 
29 25 PB15/RX5 D28/28 
30 22 PB12/TX5 D29/29 
32 11 PB1/MISO/RX6 D30/30 
31 10 PB0/NSS/TX6 D31/31 
33 43 PD1 D32/32 
34 45 PD3 D33/33 
35 52 PD10 D34/34 
36 53 PD11 D35/35 
37 64 PA6/ADC6 D36/A6/36 
38 1 PA7/ADC7 D37/A7/37 
39 2 PA8/ADC8 D38/A8/38 
40 3 PA9/ADC9 D39/A9/39 
41 4 PA10/ADC10 D40/A10/40 
42 5 PA11/ADC11 D41/A11/41 
43 6 PA12/ADC12 D42/A12/42 

44 7 PA13/ADC13 D43/A13/43 
45 8 PA14/ADC14 D44/A14/44 
46 9 PA15/ADC15 D45/A15/45 
47 27 PC1 D46/USER KEY/46 
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4-2  TH244A  

  IO 

5V /3.3V 
 

IHRCO 12MHz 
MCU 36MHz 47 (D0~D46) 

TH244A I/O  47 (D0~D46)

0~13 14~19(A0~5) 20~35 36~45(A6~15) 46 13 L13(LED)

46 SW3(USER)  

GPIO 5V 3.3V 40mA(5V)/13mA(3.3V)

(a)(b)  

4-3(a)  GPIO ( VDD=5V)

VDD=5V VSS=0V TA=25 °C   

VIH 1 (RSTN,XIN XOUT ) 3   V 

VIL 0 (RSTN,XIN XOUT )   0.75 V 

IIH 1 , VPIN=VDD   0.05 0.1 uA 

IIL 0 ( , , )  0.01 0.1 uA 

IH2L 10 ( , , )  320 500 uA 

IOH1 1 , VPIN=2.4V( , )  38.5  mA 

IOH2 1 , VPIN=2.4V( ,1/2 )  19.8  mA 

IOH3 1 , VPIN=2.4V( ,1/4 )  10.1  mA 

IOH4 1 , VPIN=2.4V( ,1/8 )  5.2  mA 

IOL1 0 ,VPIN=0.4V( )  30.4  mA 

IOL2 0 ,VPIN=0.4V(1/2 )  15.7  mA 

IOL3 0 ,VPIN=0.4V(1/4 )  8.0  mA 

IOL4 0 ,VPIN=0.4V(1/8 )  4.0  mA 

 



4-5 

4 

 

  

 

4-3(b)  GPIO ( VDD=3.3V)

VDD=3,3V VSS=0V TA=25 °C   

VIH 1 ( RSTN,XIN XOUT ) 1.98   V 

VIL 0 ( RSTN,XIN XOUT )   0.5 V 

IIH 1 , VPIN=VDD  0.02 0.1 uA 

IIL 0 ( , , )  0.01 0.1 uA 

IH2L 10 ( , , )  115 150 uA 

IOH1 1 , VPIN=2.4V( , )  13  mA 

IOH2 1 , VPIN=2.4V( ,1/2 )  6.5  mA 

IOH3 1 , VPIN=2.4V( ,1/4 )  3.5  mA 

IOH4 1 , VPIN=2.4V( ,1/8 )  1.7  mA 

IOL1 0 ,VPIN=0.4V( )  22  mA 

IOL2 0 ,VPIN=0.4V(1/2 )  11.3  mA 

IOL3 0 ,VPIN=0.4V(1/4 )  5.6  mA 

IOL4 0 ,VPIN=0.4V(1/8 )  2.8  mA 
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4-1  GPIO控制與基礎實習 

GPIO ( )

 

 

4-1.1  GPIO ( ) 

Arduino IDE

MG32x02z GPIO 32-bit

(word)W=32-bit (half word)H[0~1]=16-bit (byte)B[0~3]=8-bit

PX(0~15)=1-bit  

MG32F02U128AD64 GPIO PA~PD(GPIOA~D) GPIO

GPIO (x=A~D)  

GPIOx->OUT GPIOx->IN GPIOx->SC GPIOx->SCR0~3 GPIOx->CR0~15 

 

1.  

PD8=1;    // LED(D13/PD8)=1 LED  

PD8=0;    // LED(D13/PD8)=0 LED  

if(PC1==0) ….. // USER KEY(D46/PC1) ? 
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2. Px (Px_OUT) Reset= 0x0000_FFFF Px=GPIOA~E  

 

GPIOA->OUT.H[0]=0x1234 PA0~15=0x1234  
GPIOA->OUT.B[0]=0x34 PA0~7=0x34  
GPIOA->OUT.B[1]=0x12 PA8~15=0x12  

 

3. Px (Px_IN) Reset= 0x0000_0000 Px=GPIOA~E  

 

temp=GPIOA->IN.H[0] PA0~15 temp  

temp=GPIOA->IN.B[1] PA8~15 temp  

4. Px / (Px_SC) Reset= 0x0000_0000 Px=GPIOA~E  
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GPIOD->SC.W=1<<8 PD8=1  
GPIOD->SC.W=1<<8<<16 PD8=0  

5. Px / 0(Px_SCR0) Reset=0x0000_0000  

 

GPIOA->SCR0.B[0]=1 PA0=1 GPIOA->SCR0.B[0]=0 PA0=0  
      flag = GPIOA->SCR0.B[3] PA3 flag  

6. Px / 1(Px_SCR1) Reset= 0x0000_0000  

 

GPIOA->SCR1.B[0]=1 PA4=1 GPIOA->SCR1.B[0]=0 PA4=0  
    flag = GPIOA->SCR1.B[3] PA7 flag  

7. Px / 2(Px_SCR2) Reset=0x0000_0000  
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GPIOD->SCR2.B[0]=1 PD8=1 GPIOD->SCR2.B[0]=0 PD8=0  
    flag = GPIOA->SCR2.B[3] PA11 flag  

8. Px 3(Px_SCR3) Reset=0x0000_0000  

 

GPIOA->SCR3.B[0]=1 PA12=1 GPIOA->SCR3.B[0]=0 PA12=0  
   flag = GPIOA->SCR3.B[3] PA15 flag  

 

4-4  
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4-1.2  GPIO  

GPIO LED LED (a)~(c)  

D46/PC1

Buzzer +5V

D3/PB10

SW3/USER

UNL2003

B
G
R

B
G
R

(開發板內)

L13PD8/D13

PC12/D8
PD0/D9

PD9/D10

VCC

Buzzer

(9)三色LED

(20)蜂鳴器

VCC

(18)旋轉編碼器

A0(D14)

A5(D19)
A6(D36)
A7(D37)

...
...

...A1(D15)
A2(D16)
A3(D17)
A4(D18)

(TH244A)

J52 D5/PB11
SW

(17)LED高電亮

 

4-2(a)  TH244A  

 

4-2(b)  TH244A  
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4-2(c)  USER  

    USB(M13) 5V J34(+5V, VCC) 片電

路板的 GND相連接即可 TH244A (5V

GND)  

 

4-3   
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    LED 旋轉編碼器按鍵 LED  

 

4-4  LED 旋轉編碼器按鍵 LED  

Arduino (a)~(c)  

4-5(a)  (I/O)  

   

pinMode() 

digitalWrite() 

digitalRead() 

pinMode(pin, mode) 

digitalWrite(pin, value) 

digitalRead(pin) 

pin: 0~13 14~19(A0~5) 20~46 36~45(A6~15) 46 

mode OUTPUT INPUT INPUT_PULLUP

INPUT_PULLDOWN 

value  1 0 HIGH  LOW 

4-5(b)  (Time)  

   

delay() 

delayMicroseconds() 

delay(ms) 

delayMicroseconds(us) 

ms = 1~4,294,967,295 

us = 1~4,294,967,295 

4-5(c)  (Tone)  

   

tone() 

noTone() 

tone(pin, frequency, duration) 

noTone(pin) 

pin 3 6 5 8 9 10 11 

frequency=1~65535Hz duration= ms 
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1. LED  

(1) LED1 LED(D13/PD8)  

(2) LED1A LED(D13/PD8)  

(3) LED1B LED(D13/PD8)  

(4) LED1C LED(D13/PD8)  

(5) LED2 LED  

(6) LED2 A LED  

(7) LED3 LED  

(8) LED4 LED  

(9) LED5 LED  

(10) LED6 LED  

 

2.  

 

4-5  (SW)  

(1) KEY1 LED USER(D46/PC1)  

(2) KEY2 USER(D46/PC1) LED

delay(2)  



4-14 

ARM MG32x02z Arduino  

 

 

(3) KEY3 SW LED

delay(2)  

(4) KEY4 SW LED  

(5) KEY5 USER LED  

(6) KEY6 USER 1 LED  

 

3. LED  
D8~10(PC12 PD0 PD9)-->J21(R G B) 

(1) RGB1 LED  

(2) RGB2 LED  

 

4. 蜂鳴器  

D3-->J43(Buzzer) 

(1) Buzzer1 Buzzer  

(2) Buzzer2 tone  

(3) Buzzer3 USER  

(4) Buzzer4 KEY1 KEY2
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4-2  GPIO應用實習 

LCM  

4-2.1   

 

 

4-6  

4-6  

 

LED  

  

LED  

            

0 0x21  30 8 0x0C  30 

1 0x01  1 9 0x08  1 

2 0x21  1 10 0x0C  1 

3 0x01  1 11 0x08  1 

4 0x21  1 12 0x0C  1 

5 0x01  1 13 0x08  1 

6 0x21  1 14 0x0C  1 

7 0x11  4 15 0x0A  4 

LED  
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A0~5(PA0~5)-->J46(LED ) USER(D46)  

1. RYG1 LED  

2. RYG2 LED  

3. RYG3 LED USER  
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5-2.2   

(Relay) MCU

J43(Relay) LED(L24) /

(COM/NO) / (COM/NC) (a)(b)  

 

4-7(a)  

IN1
1

IN22
IN33
IN44
IN5

5 IN6
6

IN7
7 GND
8

COM
9

OUT7
10

OUT6
11

OUT5
12

OUT4 13

OUT3 14

OUT2 15

OUT1
16

U10 ULN2003

Buzzer

+5V

R11
1K

L? (L24)

3
21

4
5

RL1

HRS1H-SDC5V

+5V (26)繼電器實習

RELAY

NO
CO
NC

1
2
3

CN1

Relay
Ser1

1
2
3
4

J43
Ser2

 

4-7(b)  

1. RELAY1 (RELAY)  

2. RELAY2 ON/OFF  



4-18 

ARM MG32x02z Arduino  

 

 

4-2.3   

( )

(a)(b)

 

 

4-8(a)  
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4-8(b)  

J55 J44(IN1~4)

UNL2003 LED(L12~15)  

2048

( ) ( )

  

4-7  

  

     

 A B /A /B   A B /A /B   A B /A /B 

  0 0 0 0 1 0 0 0 1 1 0 1 0 0 1 

  1 0 0 1 0 1 0 1 1 0 1 0 0 0 1 

  2 0 1 0 0 2 1 1 0 0 2 0 0 1 1 

  3 1 0 0 0 3 1 0 0 1 3 0 0 1 0 

  0 0 0 0 1 0 0 0 1 1 4 0 1 1 0 

  1 0 0 1 0 1 0 1 1 0 5 0 1 0 0 

  2 0 1 0 0 2 1 1 0 0 6 1 1 0 0 

  3 1 0 0 0 3 1 0 0 1 7 1 0 0 0 
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A0~A3-->J44(IN1~IN4) -->J55(OUT1~4 , 5V) 

1. STEP1 STEP  

2. STEP2  

3. STEP3  
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4-2.4   

8 LED (a)(b)  

 

4-9(a)        4-9(b)  

(a)(b)  

1
2
3
4
5
6
7
8

J50

1
2
3
4

J49

DS2

COM1
COM2
COM3
COM4

11
7
4
2
1

10
5

a
b
c
d
e
f
g

3 dp

a

bf

c

g

d
e

a

bf

c

g

d
e

dp

a

bf

c

g

d
e

a

bf

c

g

d
e

68912

com1 com2 com3 com4
dp dp dp

dp

DS2 JM-S02841A-003

a
b
c
d
e
f
g
dp

(23)七段顯示器

1
2
3
4

8
7
6
5

AR12 330*4

1
2
3
4

8
7
6
5

AR13 330*4

1
2
3
4

8
7
6
5

AR112.2K*4

A
1

f2

g
3

e
4 d
5

c
6 b
7

a
8

DS1

JM-S02811DSR-001

1
2

J48

DS1VCC

La
Lb
Lc
Ld
Le
Lf
Lg

Lp

La
Lb
Lc
Ld
Le
Lf
Lg

Q3
CS9013

Q2
CS9013

Q4
CS9013

Q5
CS9013

 

4-10(a)  

 

4-10(b)  

cdefgp b a

COM
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(DS1) J48(DS1 VCC) DS1

J50(a~g dp) (DS1)  

(DS2) J50(a~g dp)

J49(com1~4) NPN (com1~4)

(DS2)  

 

4-8  

 

 pgfedcba   pgfedcba  

0 00111111 0x3F 8 01111111 0x7F 

1 00000110 0x06 9 01101111 0x6F 

2 01011011 0x5B A 01110111 0x77 

3 01001111 0x4F B 01111100 0x7C 

4 01100110 0x66 C 00111001 0x39 

5 01101101 0x6D D 01011110 0x5E 

6 01111101 0x7D E 01111001 0x79 

7 00000111 0x07 F 01110001 0x71 

 

D8~11-->J49(com1~4) A0~A7-->J50(a~g dp) 

1. SEG1 0~F  

2. SEG2 000~FFFF  

3. SEG3 0000~9999  

4. SEG4 -1999~1999  

5. SEG5
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4-2.5  LCD  

LCD LCM

MCU

4-bit LCM M18(LCM)

J54(LCM) VR3(VO) (a)(b)  

D
B

0
D

B
1

D
B

2
D

B
3

D
B

4
D

B
5

D
B

6
D

B
7

VO

RSRW EN
+5V+5V

KA

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16M18
LCD 2X16(母座 )

VR3
3K

1234567891011

J54
LCM

 

4-11(a)  LCM  

 

4-11(b)  LCM  

(RS EN R/W) (DB0-7) (a)  
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4-9(a) LCM  

         

1 GND  0V 

2 VCC  +5V +3.3V 

3 Vo   

4 RS 
 

 

DB0~7  

1= 0=  

5 R/W 
Read/Write 

 

DB0~7 LCM  

1=Read 0=Write ( ) 

6 E  1= LCM 0= LCM 

7-14 DB0~7  8-bit 4-bit(DB4~7)  

LCM E R/W RS

(RS) (R/W) 140ns

(E) (b)  

4-9(b) LCM  

E R/W RS DB0-7 

0 X X  LCM 

1 0 0 (IR) 

1 1 0 (BF) DB7 

1 0 1 (DR) 

1 1 1 (DR)  

 



4-25 

4 

 

  

 

LCM  

4-10 LCM         
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LCM (CG ROM) ASCII(b7~b0)  

4-11 CG ROM  
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LCM (LiquidCrystal.h)  

4-12  LCM  

   

LiquidCrystal()  lcd.LiquidCrystal(pin) pin= RS,RW,EN,D0,D1,D2,D3,D4,D5,D6,D7 

begin()  lcd.begin(cols,rows) LCM cols=16 rows=2 

print()  lcd.print(val)  

lcd.print(val, format) 

val= ’ ’ ” ” 

format= BIN OCT  DEC HEX 

write()  lcd.write(val)  

lcd.write(str)  

val = ASCII  

str =  

createChar()  createChar(val, array[]) val =0~7 array=  

Arduino (LiquidCrystal) LCM 8-bit 4-bit  

LiquidCrystal(RS,RW,EN,D0,D1,D2,D3,D4,D5,D6,D7);// 8-bit  

LiquidCrystal(RS,EN,D0,D1,D2,D3,D4,D5,D6,D7);   // 8-bit  

LiquidCrystal(RS,RW,EN,D4,D5,D6,D7); // 4-bit  

LiquidCrystal(RS,EN,D4,D5,D6,D7);  // 4-bit ( ) 

LCM(LCD) 4-bit  

D2~D3-->J54(RS,EN),D4~7-->J54(DB4~7),GND-->J54(DB0~3,RW) 

1. LCD1 4 bits LCD  

2. LCD2 LCD "COUNT=" -9999~+9999  

3. LCD3 LCD 12  

4. LCD4 LCD  


