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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-LCD,IP core of TFT-LCD controller based on Nios Il was
designed by FPGA-EP4CE6F17C8 and Verilog language.TFT-LCD controller was consisted of the Nios Il soft-core
processor, SDRAM controller, JTAG UART, LCD controller, Avalon bus for a full-color ATO70TN84 TFT-LCD.Nios II soft-core
processor was designed as core, IP cores such as SDRAM controller, TFT-LCD controller were connected to Nios Il by
Avalon bus, IP core design of TFT-LCD 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 visual 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.

Keywords: Nios [I SOPC-IP LCD controller DMA
ek H 3 2013-06-17 & 151 H 3 2013-07-19 W 4% iz A Ai H
FEETH

E X BRFEE 4T H (No.10890095) ; [HEK HARRI ISR USSR 3 H (No.11127508) ; ZRZEM 20124 R
R A (N0.2012108102040) ; Z32H20104ERHE HRIT A5 H (No.201010814001)

JIAEH : KK, E-mail: eda815@163.com

E# T A REK (1963-), 9, WIRHBFAN, 2%, UH50) m s 5 R4, mrillE 50 A RS . E-mail:eda815@163.com
£ # Email: eda815@163.com

22 ik

[1] A, NigEAE, XUHATE, 5. BhAIKEHLCD MM HIS A BT [3]. bR R 2440 B AR R, 2004, 32(1):82-86. Song M, Ying J
H, Liu Y L, et al.Design of dynamic driving LCD controller chip[J].Journal of Huazhong University of Science and
Technology:Natural Science Edition, 2004, 32(1):82-86.(in Chinese) [2] #4i %, 1Ki%. £ TFPGAMTFT LCDH il 2% (1 B 1R S8
[J]. #dh5 R, 2010, 25(1):75-78.(in Chinese) Su W J, Zhang P.Design and realization of the TFT-LCD controller based
on FPGA[J]. Chinese Journal of Liquid Crystals and Displays, 2010, 25(1):75-78.(in Chinese) [3] H%Jt, #%&. 3T Nios
I ISPOCHTFT LCD¥ % e+ [3]. +HEEHLN T, 2008, 2(2):61-63. Bai Z Y, Hu B X. Design of a TFT LCD controller core
based on the SOPC of Nios Il [J]. Computer Applications, 2008, 2(2):61-63. [4] ik#EL, P, R AR Linux R G H @47
TN ARBIIE[I]. THEHLIE S5 6], 2005, 13(2):162-164. Zhang Y Z, Cai Y Y.Study of some common technology on the
design and transplantation of embed ded linux operating system[J].Transplantation of Embedded Linux Operating
System Computer Automated Measurement & Control, 2005, 13(2):162-164.(in Chinese) [5] #3(Zs, KA, B, AR
Linux R G52 PEAEMRBTIT[I]. R4 TR H 730K, 2007:29(8):1385-1388 Chu W K, Zhang F M, Fan X G.Measurement of
real time performance of embedded Linux systems[J].Systems Engineering and Electronics, 2007:29(8):1385-1388.(in
Chinese) [6] {56, “BT 4, T4, FIFO LALLM B Bl 3 MR O], rh RO 2R HARFBISEIR, 2006, 34(4):8-10. Fu X
C, Zou X C, Lei J M. Application of FIFO circuit to liquid crystal display cont rollers[J].Journal of Huazhong University of
Science and Technology:Nature Science Edition, 2006, 34(4):8-10.(in Chinese) [7] 172, F#175. %:TNios 11 f{ILCDIKZIIP#:
BT[], T 5EHLTRE, 2008, 34(5):246-247, 259. Xiang R, Chen Z X.Design of IP core for LCD driver based on Nios 1 [J].
Computer Engineering, 2008, 34(5):246-247, 259. [8] Hi#EHf, ZF M, T3, B TFPGAMOSD®IT[J]. iS5 ok, 2010, 25
(3): 429-433. Huang Y Q, Li L P, Wang S Y.OSD design based on FPGA[J].Chinese Journal of Liquid Crystals and
Displays, 2010, 25(3):429-433.(in Chinese) [9] 7k, REE, R, &, —FiE TFPGAROLED n R4E[I]. Wi 5 o, 2011,
26(4): 538-543. Zhana L. Wu H X. HU Jun-tao. et al.Displav svstem of OLED based on FPGAIJ1.Chinese Journal of Liaguid



Crystals and Displays, 2011, 26(4): 538-54.(in Chinese) [10] 1, Z=gkrh, THF. ZEF 305 O A EdE iR A b R ROE 2L A ik
BUVEL]. YPEAUT S R, 2004, 41(10):1639-1644. Wang X, Li J Z, Wang W P. Processing compressed sliding window
continuous queries over data streams[J]. Journal of Computer Research and Development, 2004, 41(10):1639-1644.(in
Chinese)

ENEEN DS 3
1. 38, &%, Wik LT SOPCHARMVGAF KR Bn REN]. M5 27, 2013,(1): 120-126
2. REERE, ARAE, A LT Nios [T ARBEAS AW i TR 11 RIRE R P [9]. a5 o, 2011,26(2): 205-209

Copyright by &5 BoR



