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Abstract

In the field of high-speed real-time signal processing, the conventional single-chip system can hardly achieve goals due to poor

processing ability. Therefore, multiple-processor parallel signal processing system turns to be the focus. The paper presents a parallel processing
system based on 4 chips of TMS320C6701——high performance floating-point DSP of TI. The system accomplishes the communication between
DSPs through the software-FIFO architecture in FPGA.
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FIFO PARTITIONER
wr_data_a_0[31:0] rd_data_b_0[31:0]
wr_en_a_0 wr_empty_0
read_b_0 wr_full_0
clk_port_a_0 rd_empty_0
clk_port_b_0 rd_full_0
wr_level_0[6..0]
FIFOO 32bits x 128words
wr_data_a_1[31:0] rd_data_b_1[31:0]
wr_en_a_1 wr_empty_1
read_b_1 wr_full_1
clk_port_a_1 rd_empty_1
clk_port_b_1 rd_full_1
wr_level_1[6..0]
FIFO1 32bits x 128words
wr_data_a_2[31:0] rd_data_b_2[31:0]
wr_en_a_2 wr_empty_2
read_b_2 wr_full_2
clk_port_a_2 rd_empty_2
clk_port_b_2 rd_full_2
wr_level_2[6..0]
FIFO2 32bits x 128words
tdm_clk
aclr .
Total bits used: 49152
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FIFO DSP 4DSP
DSP1  DSP2 DSP1 32
FIFO1TO2 DSP1 AWE
DSP1
DSP1  FIFO1TO2 DSP2
DSP2  ARE
DSP2 DSP2  FIFO1TO2
FIFO FIFO1TO2
DSP2 DSP2 FIFO
DSP1 FIFO1TO2 DMA
DSP1 DSP2
DSP2 FIFO DSP DSP2
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DSP2 FIFO
FIFO
VHDL
CONTROL1 <= DSP1_ADDRESS & DSP1_EN_L;
CONTROL3 <= DSP3_ADDRESS & DSP3_EN_L;
CONTROL4 <= DSP4_ADDRESS & DSP4_EN_L;
FIFOWR12_END <= 'I' WHEN CONTROL1="11101000"
ELSE '0
FIFOWR32_END <= 'I' WHEN CONTROL3="11101000"
ELSE '0

FIFOWR42_END <= 'I' WHEN CONTROL4="11101000"
ELSE 0"

FIFOWR12_INT <=

FIFOWR32_INT <=

FIFOWR42_INT <=

FIFOWR12_END
FIFOWR32_END
FIFOWR42_END

DSP2_INT <= FIFOWRI12_INT OR FIFOWR32_INT
OR FIFOWR42_INT
INT_FLAG <= "00000000000000000000" &

FIFOWR12_END & FIFOWR13_END &
& FIFOWR21_END
FIFOWR24_END
& FIFOWR31_END & FIFOWR32_END &
FIFOWR34_END & FIFOWR41_END
& FIFOWR42_END & FIFOWR43_END

FIFOWR14_END
& FIFOWR23_END &

FIFO 20MHz FIFO
20M x 4 x 32 / 8 = 320MB/s
FIFO DSP 100ns
2 FIFO 320MB/s
4
1 3 584 DSP
133MHz
1
ms
28236 | 125903 0.353 1573
14 336 14 336 0.179 0.179
42572 | 140239 0532 1.752
3.29
0.84
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