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Design of Double SDRAM Controller for Multibus
Ground-based Test Equipment

LIU Yan-fer , YANG Tie-qian , LI Qi , NI Liang
(The Second Artillery Engineering College, Xi’an 710025, China)

Abstract: A double SDRAM controller based on ping-pong operation as the data buffer is designed to meet the
requirement of large data amount and high transmission speed for multibus ground — based test equipment of a
missile system. The design scheme which uses FPGA as the main controller is presented in detail, including the
internal interface of SDRAM, process of data transmission and realization of ping — pong operation. The function
of this controller is validated through the picked images from image generator, and the result shows that it can
write and read data at the steady rate of 125Mbit/s, which indicates this SDRAM controller is feasible for the

multibus ground — based test equipment.
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Fig.1 Structure of mutibus ground-based test equipment
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Fig.2 Schematic diagram of interface for SDRAM controller
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Fig.3 Interface controller module
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Fig.4 Command analyzer module
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assign rowaddr = SADDR[ ‘ROWSTART + ‘ROWSIZE -
1: ‘ROWSTART];
// assignment of the row address bits
assign coladdr = SADDR| ‘ COLSTART + ‘COISIZE -
1: “ COLSTART];
// assignment of the column address bits
assign bankaddr = SADDR[ ‘BANKSTART + ‘BANKSIZE
- 1: ‘BANKSTART];
// assignment of the bank address bits
if (do_refresh= =1)
begin
// Refresh: S=00, RAS=0, CAS=0, WE=1
RAS_N < = 0;
CAS_N < = 0;
WE_N
else if (do_load_mode= =1)
begin
// Mode Write: S=00, RAS=0, CAS=0, WE=0
RAS_N < = 0;
WE_N
CAS_N < = 0;
else if (do_tw = = 1)

<=1

< = 0

begin

// Read/Write:S=0lor 10,RAS=1,CAS=0,WE=0 or 1
RAS_N < = 1;
CAS_N < = 0;
WE_N < = rw_flag;
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Fig.5 Data path module
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Fig.6 Schematic diagram of ping — pong operation
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case(wr_ flag)
1’b0 : bufferl < = data_in;
//wr-flag = 0,535 A bufferl
2°bl : buffer2 < = data_in;

//wr_flag = 1 L BAEE A buffer2
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Fig.7 Function simulation for reading data
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