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Abstract

The paper briefly introduces the characteristics of SDRAM and the basic operation principle, then
puts forward a design method of SDRAM controller based on FPGA. The controller was achieved by
the language of Verilog. The paper analyses the overall design and the specific realization of the
design scheme of each module. Finally, the image data should be stored in SDRAM, and then the
reading control through SDRAM should be achieved, which sent the data to display on the VGA
screen. When the colorful picture was displayed on the screen, it means the function of the SDRAM
controller was achieved.
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Figure 1. State transition diagram of SDRAM operations
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it SDRAM 1—RF1H64, #B&iEid k(55 CS(Chip Select). fTHbhibkid ikt RAS(Row
Address Strobe Command). %Itk ik i@k CAS(Column Address Strobe Command)bL k& 5 ff GE {5 =
WE(Write Enable), 78k LT PR IL R YL E KT . SDRAM il 2% 2425 SDRAM HAH53 & i P ZoR
X L5 5, DAAERHE S| SDRAM & Fh AN [F#1E[4]. SDRAM AHXT SRAM SRk, FAN R A fiif 5
M ERIE, ERBRIER ST AR RER.
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ACT i 2 BUE R 1) bank, FEBUEATHIbE, FE3LS Ar & R0 BB FI bk . 22, SRfEm
22—~ CAS (BRI [A], SR, @ H o 1~3 N .

ik SDRAM HEE I LR, e BT @ BIRIFTHEAE . H AT A BIRRAERT, £7f 1A 25 13
WA BRAE I E IR 64 ms, 50 VLA — 1T RGBT BTG JE 12 64 ms. Rl T #AE 73 WA, Auto Refresh
5 Self Refresh.
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AT H i ) FPGA 2 Altera 2472477 ) Cyclone IV E %) EPACE115, fitfH %) SDRAM
JE ISSI %741 512 Mb ] 1S45516320B, 1K [FI20 A BENLAE il 21 2R 4544 /& 8M x 16 x 4 Banks, %}
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Figure 2. Internal structure of SDRAM controller
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Table 1. SDRAM main operating instructions
7% 1. SDRAM = ZE#1Ei5S

a4 CS. RAS. CAS. WE S|
NOP 0111 THRAE
PRECHARGE 0010 IR A
REFRESH 0001 Tl B A
LOAD_MODE 0000 W B A7
ACTIVE 0011 1TWOE B
WRITE 0100 B
READ 0101 B AR
BST 0110 R ALk
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Figure 3. The initialization timing diagram of SDRAM
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Figure 4. The reading timing diagram of SDRAM
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AT RAE T 1R FPGA [l T, A4 ZERIE . BRsf. 72038 BE (M0 B AU b A3 B SE A 32 1 2
E&H
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