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Nuvoton is providing this document only for reference purposes of NuMicro microcontroller based system design.
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All data and specifications are subject to change without notice.
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1.2 SMC1602 5| I BH

5\MmS | ®S | Y 5IMmS | FFS | RH
1 VSS | H 9 D3 LCD DB2
2 VDD | Hy§ IER 10 D4 LCD DB3
3 VL Wk B R EA E 5 11 D5 LCD DB4
4 RS SR B R 12 D6 LCD DB5
RS =0 : Cmd register
RS = 1: Data register
5 RW |LCD & 5 & #%|13 D7 LCD DB6
(Read/Write)
R/W =0 : Write
R/W =1 : Read
6 E LCD f# gE(Enable) 14 D8 LCD DB7
E =0:LCD disable
E=1:LCD enable
DO LCD DBO (Data Bus) 15 BLA BRI
8 D1 LCD DB1 16 BLK BOGTER
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/* Function Description

/* _______________________________________

// GPIOE.@ -> LCD RS(Register Select)

//
//

// GPIOE.

//
//

// GPIOE.

//
//

// GPIOA.
// GPIOA.
// GPIOA.
// GPIOA.
// GPIOA.
// GPIOA.
// GPIOA.
// GPIOA.

#define
#define
#define
#tdefine
#tdefine
#define
#tdefine

1 -> LCD

2 -> LCD

-> LCD
-> LCD
-> LCD
-> LCD
4 -> LCD
-> LCD
-> LCD
-> LCD

w N PO

N O un

LCD_DATA
LCD_RS_SET
LCD_RS_CLR
LCD_RW_SET
LCD_RW_CLR
LCD_E_SET

LCD_E_CLR

RS
RS

E
E

0 :
1 :

DB1
DB2
DB3
DB4
DB5
DB6
DB7

0 :
1 :

Cmd register

Data register
R/W(Read/Write)

R/W =0 :
R/W=1:
E(Enable)
LCD disable
LCD enable
DBO(Data Bus)

Write

Read

PA->DOUT // GPIOA data out

PBO=1
PB0=0
PB1=1
PB1=0
PB2=1
PB2=0

/7
//
/7
/7
//
//

Data register
Cmd register
Write

Read

LCD disable
LCD enable
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void WriteDatalcd(unsigned char wdata)

{
LCD_DATA = wdata;

LCD_RS_SET;

LCD_RW_CLR;

LCD_E_CLR;
CLK_SysTickDelay(1000);

LCD_E_SET;
i

// Set data out

// Select Data register
// LCD1602 Read

// LCD disable

// Delay 1000 us

// LCD enable

2.3 BAM4SE LCD #ir
6 1) G R BB M A B I A A B NLCDRE R, EE4 A A BB R

void WriteCommandLcd(unsigned char wdata)

{
LCD_DATA = wdata;

LCD_RS_CLR;

LCD_RW_CLR;

LCD_E_CLR;
CLK_SysTickDelay(1000);

LCD_E_SET;
¥

// Set data out

// Select Cmd register
// LCD1602 Read

// LCD disable

// Delay 1000 us

// LCD enable

2.4 Ytk LCD BB
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void lcd_init(void)

{
LCD_DATA = 0;
WriteCommandLcd(©x38);
CLK_SysTickDelay(50000) ;
WriteCommandLcd(0x08) ;
WriteCommandLcd(0x06) ;
WriteCommandLcd(0x0C);

//DL=8-bit, N=2-1line, F=5x8 dots

//D=0 Display Off, C=0 Cursor Off, B=0 Blinks Off.
//I1/D=1 Increment, S=0 Display does not shift.
//D=0 Display On, C=0 Cursor Off, B=0 Blinks Off.
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void display xy(unsigned char x, unsigned char y)

{
X += 0x80; // For 1st line
if (y == 1)
X += 0x40; // For 2nd line
WriteCommandLcd(x);
¥

2.6 HANFERF
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void display char(unsigned char x, unsigned char y, unsigned char dat)

{
display xy(x, y); // Select line 1 or line 2

WriteDatalLcd(dat); // Write the data to LCD
}

2.7 BEANFFRE
BN B 2 LCDRE R,

void display_string(unsigned char x, unsigned char y, unsigned char *string)

{

display xy(x, y); // Select line 1 or line 2
while (*string) // If there is not end of string, sending data continuously.
{
WriteDatalLcd(*string); // Write data to LCD
string++; // Move the pointer to next character
}
}
2.8 LIEIH
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unsigned char LcdBufl[]

{"Welcome!"};

unsigned char LcdBuf2[] {"NuMicro M@"};

int main(void)
{
GPIO_SetMode(PA, OXFFFF, GPIO PMD_OUTPUT); // Set PA@ ~ PA15 to output mode.
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lcd_init(); // Initial LED module.

display string(2, 0, LcdBufl); // Display string 1 "Welcome!"
display string(®, 1, LcdBuf2); // Display string 2 "NuMicro MO"
while (1);
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® HIFIHIR

B BSPRA
€ NUC230 240 Series BSP CMSIS V3.01.001

B IDE itk
€ Keil uVersion 5.26

® TEAIE

R
¢ NuTiny-NUC240V * 1

¢ i Nu-Bridge * 1

¢ SMC1602*1
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1. FNuTiny-NUC240VJUART_RX(PB.0). UART_TX (PB.1)i%#2 % Nu-Bridge, T EIift
. WE LN COM Port 5 Baudrate, COM Port ) 4 5 7] 76 ¥ #5 & T 2% b 3 3]
[NuBridge Virtual Com Port (COMX) | , Baudratei% & »3115200.

2. F4SMC1602/Kk DL Fi&E#: 7, 5NUC240i%E+ .

UART RX
UART TX

Nu-Bridge

RS
R/W
E
DO
D1
D2
D3
D4
D5
D6
D7

SMC1602
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UART_TX (PB.1)
UART_RX (PB.0)

)

PE.O
PE.1
PE.2
PA.O
PA.1
PA.2
PA.3
PA.4
PA.5
PA.6
PA.7
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7~ EC_NUC240_LCD1602_V1.00

7~ Library Sample code header and source files
—~ CMSIS Cortex® Microcontroller Software Interface Standard
(CMSIS) by Arm® Corp.
7~ Device CMSIS compliant device header file
I~ StdDriver All peripheral driver header and source files

—~ SampleCode

/7 ExampleCode  Source file of example code
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1. AR¥EHFE B = #EN EC_NUC240 _LCD1602_V1.00\SampleCode\ExampleCode\1602
LCD 8BIT, X ifi#42 1602 LCD 8BIT.uvproj )5 &%
2. FHEAGmEFEEAEN
a. ZmiE
b. TEAIGENA
c. N/ EIFBREERI
3. EARREEEARED
a. PATARRY
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Important Notice
Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any
malfunction or failure of which may cause loss of human life, bodily injury or severe property damage.
Such applications are deemed, “Insecure Usage”.
Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic energy
control instruments, airplane or spaceship instruments, the control or operation of dynamic, brake or
safety systems designed for vehicular use, traffic signal instruments, all types of safety devices, and
other applications intended to support or sustain life.
All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay claims to
Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the damages and liabilities
thus incurred by Nuvoton.

Please note that all data and specifications are subject to change without notice.
All the trademarks of products and companies mentioned in this datasheet belong to their respective owners.
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