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Design and FPGA Implementation of Manchester Encoder

Chen Xinkun Zhou Dong Yu Jingdong
(State Key Laboratory of Broadband Optical Fiber Transmission and Communication Networks, UEST of China  Chengdu  610054)

Abstract This paper presents a VHDL project of Manchester encoder with FPGA implementation
and releases VHDL source code of some important modules. Using Quartusl12.1 of Altera company, the
project has been synthesized and fitted to device APEX20KE series with speed. The result of timing
simulation is accord with theory. And the timing analysis shows the data rate can be up to 22.5 Mbps.
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Manchester
(DPLL) Manchester
NRz 1~2 W
1 Manchester
Crigina data Encoded data
LogicO 0to 1 (upward transition at bit centre)
Logic1l 1to 0 (downward transition at bit centre)
1
Manchester MIL-STD-1 773 1ns 20 hit
20 bit 4 19 bit 1 3hit
Manchester 1.5 bit 1.5 hit
1.5 bit 1.5 bit
2002 12 20

4~19 bit
3 bit
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2 VHDL
2 6
2.1 [2. 4]
211
rst stype / clk8x
8 strobe 1 bit
indat 16 indat mdo 20 bit
entity encoder is
port(rst:in std_logic; --power on reset,active low
stypeiin std_logic; --sync header type
clk8x:in std_logic; --clock,eight times of data rate
strobe:in std_logic; --strobe indat to internal register,active low
indat:in std_logic_vector(15 downto 0); --data sent to encoder
mdo:out std_logic); --Manchester data out
end encoder;
212
clk8x 8 8 8
rst strobe
strobe 1 4 0.5 bit 6 7
0 0.5 bit
213
8 8
1 4 0.5 bit
56 70 0.5 bit rst strobe
20 clk8x 0 1 20 18 17 2
1
214
8 rst
strobe 16 17 2 7
215
16 rst
1 17 2 6
216
Manchester
--generate the frame
process(rst,clk8x)
begin
if (rst="0") then
mdo_reg<='0’;

elsif (clk8x'event and clk8x="1") then
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if (word_cnt_en="1") then
if (word_cnt="10100") then
mdo_reg<=stype;

elsif (word_cnt="10011" and pos_ind="101") then

mdo_reg<=not stype;

elsif (word_cnt<="10001" and word_cnt>="00010") then

if (pos_ind="001") then
mdo_reg<=shift_reg(0);
elsif (pos_ind="101") then
mdo_reg<=not shift_reg(0);
end if;
elsif (word_cnt="00001") then
if (pos_ind="001") then
mdo_reg<=parity;
elsif (pos_ind="101") then
mdo_reg<=not parity;
end if;
end if;
end if;
end if;
end process;
word_cnt pos_ind
217
rst 0 clk8x
0 1 0

2.2
Manchester Quartusl|

timing analysis clk8x 180 MHz

Manchester 8

Manchester
20 Mb/s
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HDL
HDL
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