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Design of Interface and Program of Liquid Crystal

Module Based on Nios ]| Processor
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Abstract: Altera SOPC Builder provides the Nios [[ processor and some common peripherals, but
does not provide 320X 240 LCD module interface and drive. Using the method of customized
logic of SOPC Builder, liquid crystal display modules IP core which is developed by ourselves
was added into the designing of SOPC, integrated into the system and programmed in the
Nios [I IDE integrated development environment. It realized the interface design between
Nios [[ soft-core embedded processor and LCD modul.
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Table 1 Pin description of YLF320240A

G i e W

1 VSS HL I A7 3 (O V)

2 VDD HLIR IE 36 (+5 VD

3 Vo LCD 3K 8y B i i A ity

4 RS(A0) Bt /824

5 WR Ef55

6 RD BES
7~14  DB0~DB7 Hd £

15 cs FikERES

16 RESET Hhifss

17 VEE LCD 3K 3 7t e 5 i H

18 BUSY IR

19 INT T s

20 LED+ W HR IR ES (+5 V)

21 LED— S HL I s (0 V)
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Fig. 1 Direct control structure of Nios [[ -LCD
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Fig. 2 Interface circuit of FPGA and LCD
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Fig. 3 the PIO Interface of Nios[] _LCD in Quartus ||
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Fig. 4 Timing diagram of RA8835AP3N and MPU
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Void Write_ Command (alt_u8 Command)
WEEPN iy

Delay_L(1);
IOWR_ALTERA_AVALON_PIO_DIREC-
TION(LCD_DATA_BASE,0xf{f);
/B R
IOWR_ALTERA_AVALON_PIO_DATA
(LCD_RS_BASE,1); /)P A
IOWR_ALTERA_AVALON_PIO_DATA
(LCD_CS_BASE.0); /AR
IOWR_ALTERA_AVALON_PIO_DATA
(LCD_WR_BASE,0) ; /BG5S H
Delay_S(5);
IOWR_ALTERA_AVALON_PIO_DATA
(LCD_DATA_BASE,Command); //HE Afid
Delay_S(5);
IOWR_ALTERA_AVALON_PIO_DATA
(LCD_WR_BASE, 1) ; SR EREP Y §
IOWR_ALTERA_AVALON_PIO_DATA
(LCD_CS_BASE.1); /) B e 5 Rk
)
void Write_Data(alt_u8 Data) // 5 AZiiE
{
Delay_L(1);
IOWR_ALTERA_AVALON_PIO_DIREC-
TION(LCD_DATA_BASE,0xf{f);
/B B
IOWR_ALTERA_AVALON_PIO_DATA
(LCD_RS_BASE,0) ; /B
IOWR_ALTERA_AVALON_PIO_DATA
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(LCD_CS_BASE,0); /]I K
IOWR_ALTERA_AVALON_PIO_DATA
(LCD_WR_BASE,0) ; /B lE B Bk
Delay_S(5);
IOWR_ALTERA_AVALON_PIO_DATA
(LCD_DATA_BASE, Data) ; /BN
Delay_S(5);
IOWR_ALTERA_AVALON_PIO_DATA
(LCD_WR_BASE.1); /G T AL
IOWR_ALTERA_AVALON_PIO_DATA
(LCD_CS_BASE., D /A E S o
}
alt_u8 Read_Data(void) / /R 5 LCD #fFnifE
{ Fig.5 LCD software flow chart
Delay_L(1);
IOWR_ALTERA_AVALON_PIO_DIREC- {
TION(LCD_DATA_BASE,0X00) ; RST_LCDO);
/B R B A alt_u8 i;

IOWR_ALTERA_AVALON_PIO_DATA
(LCD_RS_BASE, 1) ; Va7 % TR

IOWR_ALTERA_AVALON_PIO_DATA
(LCD_CS_BASE,0); /)AL

IOWR_ALTERA_AVALON_PIO_DATA
(LCD_WR_BASE,1); [/ EAG S TR

IOWR_ALTERA_AVALON_PIO_DATA
(LCD_RD_BASE,0);

Delay_S(10);

alt_u8i=IORD_ALTERA_AVALON_PIO_
DATA(LCD_DATA_BASE) ;

Delay_S(10);
IOWR_ALTERA _AVALON _PIO_DATA (LCD_
RD_BASE.1);
IOWR_ALTERA _AVALON _PIO_DATA (LCD_
CS_BASE, 1) ;
IOWR_ALTERA_AVALON_PIO_DIRECTION
(LCD_DATA_BASE,0X{) ;

return i;

}

TR AR A AN 75 4 T I OIR 2SS DR T 1 g
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void init_led(void)

Write_Command(SystemSet) ;
/] RESHOE
for(i = 031 << 8;i++)
{
Write_Data( SysTab[i]);
}
Write_Command(ScrolD) ;
/ /B T DX IR A
for(i = 0; 1 << 10;i++)

Write_Data(ScrTabli]) ;
}
Write_Command(HdotScr) ;
WACVN=E VR Z R A
Write_Data(0x00) ; /5 NS
Write_Command(Ovlay) ;
/)R O R
Write_Data(0x04) ; // 0000 0100 &/~
— XK, KA R, ZE 875 )
Write_Command(DispOn) ;
Write_Data(0x54) ;
/) R 1~4 KPR ehs K R
cls_ledO
/ /G Bt
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(W BT )T
void cls_led(void)

alt_ul6 1 = 32768;
Write_Command(CsrDirR) ;
/) Jekr ¥ sh s E - A S
Write_Command(CsrW) ;
// Ytk Locate, & fif
Write_Data(0x00) ;
// & 8 fiL
Write_Data(0x00) ;
/ /& 8 i
Write_Command(mWrite) ;
/] BRE AT 4
while(i-—-)
{
Write_Data(0x00) ;
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