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Transmission Bandwidth of 3-Wire Synchronous
Serial Port Based on LVDS

WANG Wen-hua, HE Bin, REN Jian-yue”
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences ,

Changchun 130033, China, E-mail : wangwh900 @yahoo. com. cn)

Abstract: This paper tries to exam the transmission bandwidth by establishing a scientific
test-platform. The paper provides a test pattern formed by 10 bit raw image data which is
generated by FPGA as transmitter. The receiver performs data conversion serial-to-parallel
and then sends image data as well as clock and enable signals to the image grabber. The
transmission reliability is estimated by checking the real-time received test pattern through
the 3-wire LVDS serial port. From abundant experiments, the paper gets two results: when
LVDS is implemented by imbedding modules in FPGA, transmission bandwidth is approx
152 Mbit/s; when LVDS is implemented by special LVDS devices, transmission bandwidth
is approx 125. 2 Mbit/s. In practical application cases, bandwidth derating is advised.
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Fig. 4 Abnormal received test pattern
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signal i :integer range 0 to 9;
signal SLEN_2,Sdout :std_logic:=°0";
begin
process(EN, clk) begin
if EN=°0" then
Sdout<<=°0";
1<{=9;
elsif rising_edge(clk) then
Sdout<<= Qdata(i) ;- -Ff -4
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else i<C{=9; end if;

end if; end process;

process(clk) begin

if rising_edge(clk) then
SLEN_2<<=EN; - -JH4& i} 7
SLEN<C=SLEN_2;
SDATA <<=Sdout;

end if;end process;
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Fig.5 Timing of 3-wire synchronous serial port
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Fig. 6 Flow chart of serial-to-parallel

process(SCLK)
variable count :integer range 0 to 15;
begin
if falling_edge(SCLK) then
if SLEN =°1" then
shift_regs (9 downto 0) <<= shift_regs(8
downto 0) & SDATA ;- - (i % A7 % H I
if count=9 then
count: =0; over <="°1";
else
- -over N H IR A HURBEIFAT BRI 15 5
over <.="°0"; count: =count+1;
end if;
else
shift_regs <= (others=>>°0");
count: =0;over <="°0";
end if;end if;end process;
process(SCLK) begin
if falling_edge(SCLK) then
Sample_1 <= over;
Sample_2 <= Sample_1;
Sample_3 <= Sample_2;
Sample <= Sample_3;

end if; end process;
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Fig. 7 Simulation of serial-to-parallel signals
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