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Design of high-speed synchronous HDLC protocol controller based on FPGA
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China; 2. Graduate University, Chinese Academy of Sciences, Beijing 100039, China)

Abstract: High-level Data Link Control (HDLC)protocol is a bit-oriented synchronous data link layer protocol,it is
synchronous and its low degree of redundancy,it is one of the most extensively applied data link control protocols. In this
paper, CRC verification module and ‘0’ insert module based on FPGA as the most important function module in the HDLC
protocol are introduced. CRC verification module used state machine and ‘0’ insert module used FIFO as the primary
module, which offered some new ideas of the design of HDLC protocol controller. The method was realized and correctly
transmitted on Spartan3s400 DevKit.
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1.1 ‘0’ for i in 64 down to 1 loop
‘1’ , a(i)<=a(i-1);
0’ 3 «“ ” a(0)<=datain;
( . . . ) end loop;
320 bit, 64 ‘0. , 1 if(b="11111")then
0, 5 6 . 0’ dataout<=‘0"; i<=i+1;
. Y o . else
’ 0 ’ ‘ dataout<=a(conv_integer(i(6 downto 0)));
4] o ’ o ’ ! end if;
, 1 64 , 10 end if;
! -0 ! VHDL : « 64 1
, ° VHDL , datain 64 1
VHDL B 0, 5 ‘17, 1
if(clk” event and clk=°1")then ‘0’ ,dataout datain i 5
b<=((std_logic_vector’ (b(3),b(2),b(1),b(0) ,datain)) ) ; ) ISE 9.1i .
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Fig. 2 Simuration of meating ‘0" buffering

‘0’ s if (clk’event and clk=°1")then
R y<=( (std_logic_vector’ (y(3), y(2), y(1), y(0),
R datain)) ) ;
if(y="11111")then
dataout<=°0";
, y<=“00000";
s a<=‘0";
else
s dataout<=datain ;
a<=‘1";
s end if;;
. end if;
s clkout<=clk and a;
, 5 ‘r, - "1
, ISE 9.1i
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Fig. 3 Simulation of clock processing
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IF ( y16=0" ) THEN

next_sreg<=STATEI ;

y <= (( std_logic_vector’ (y15, y14, y13, y12, y11, y10,
v9, v8, v7, y6,y5, v4, v3, y2, yl, y0, datain)));

ELSE

next_sreg<=STATEO;

y<=((std_logic_vector’ (“00010000001000010" )xor( ( std_
y15,y14,y13,y12,y11,y10,y9,y8,y7,y6,y5,
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v4,y3,y2,y1,y0,datain)))));
END IF;
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Fig. 8 Detection waveform of oscilloscope
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