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SOPC design on LCD controller based on NiosII
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Abstract; In order to realize SOPC controller design on TFT-1.CD,IP core of TFT-1.CD controller based on Nios
1T was designed by FPGA-EPACE6F17C8 and Verilog language. TET-1L.CD controller was consisted of the Nios 11
soft-core processor, SDRAM controller, JTAG UART, LCD controller, Avalon bus for a full-color AT 070TN84
TEFT-LCD. Nios II soft-core processor was designed as core, IP cores such as SDRAM controller, TFT-LCD con-
troller were connected to Nios II by Avalon bus, IP core design of TFT-L.CD controller was mainly completed by
such modules as the Avalon bus interface module, DMA module, FIFO module and the timing generator module.
The color graphics display control wtih 800 X 480 resolution, 16 bit color depth was achieved. Display experiment
showed it was of stable, clear images, rich colors, no splash screen, wrong line and other phenomena, good vis-
ual effect. Design was of good configurability, reusability and portability. Practice proved that the SOPC design
was effective, The design principle, control system simulation and experiment method, process were presented in

the paper, relevant links of IP controller core design was mainly focused on at the same time.
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Fig.1 Structure of TFT-LCD controller
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Fig. 2 Structure of TFT-LCD controller
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Fig. 3 Transmission timing write from port

Avalon SO WT .
input clk;

input rst_n;

input [15 : 0] address;

input chipselect;

input write;

input [ 15 : 0 Jwritedata;

output readyfordata;

output endofpacket;
3.2 EANEHEHER
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assign fifo_rst =~ rst_n;

assign fifo_wrreq = chipselect & &. write
8. 2. readyfordata;

assign readyfordata = (( fifo_cnt << 11°
d2000 > )? 1'bl : 1'b0;

fifo led_fifo (//input

.aclr (fifo_rst),

. data ( writedata ),

. rdclk C clk_half),

. rdreq ( DE),

.wrelk C clk ),

.wrreq ( fifo_wrreq ),

//output

.q ( fifo_data ),

. rdempty ( fifo_rdempty ),

. wrusedw ( fifo_cnt ) )3
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led_time ledtime (//input

. clk_half C clk_half ),

.rst_n (rst_n),

. fifo_rdempty ( fifo_rdempty ),

. fifo_data ( fifo_data ),

//output

.DCLK ( DCLK ),

.HSYNC ( HSYNC ),

. VSYNC ( VSYNC ),

.DE ( DE),

.RGB(RGB) );
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static volatile unsigned short int “P_LCD=
(unsigned short int” ) (IP_LCD_CONTROL _0_
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static volatile unsigned short int “P_LCD_
SDRAM= (unsigned short int" ) (SDRAM 0 _
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static volatile unsigned char® P _ LCD _
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const unsigned long TLENGTH = 800"
480" 2:// M SDRAM H1 i A 2| 1 7R i rh B30 1
L

void DMA _interrupts (void™ context, alt
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//DMA #]h 1t oFi £

void init_dma(void)

{ printf(" " init dma ready” \n");
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