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Design and verification of HDLC data frame parallel search and decapsulation module

Qian Yong, Liu Wei
(School of Physics Science and Technology , Wuhan University , Wuhan 430072 , China)

Abstract: The HDLC signal link is the high level data link control(HDLC) developed by the international organization for standar—
dization (ISO). The article follows the HDLC standard data link layer specification, uses the hardware description language Verilog
HDL to implement a parallel structure —based HDLC frame search and decapsulation circuit, and uses System Verilog technology to
build a verification platform, and randomly generates HDLC data frames to verify the correctness of the design. Using Modelsim sofi-
ware to simulate waveforms, during the simulation process, for HDLC data frames with a payload area of 10 bytes, the decoder cir-
cuit requires 16 clock cycles to complete the work, taking into account processing speed and flexibility. Using Quartusll software
synthesis, on Altera CycloneV devices, the circuit uses 8 adaptive logic modules ALM, 24 registers, and 35 pins.
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. ) (2
assign bias_0=(data_cash[15:8]==8"b01111110)?8"’ 8 )
b1000_0000:8"H0000_0000; ( ] ERCN
assign bias_1=(data_cash[14:7]==8"'b01111110)?8" 16 . [b1b2b3b4b5h6b7h8 |
b0100_0000:8"h0000_0000;
assign bias_2=(data_cash[13:6]==8"'b01111110)?8" g
b0010_0000:8"b0000_0000; R= Z R,
assign bias_3=(data_cash[12:5]==8"b01111110)?8" - o
b0001_0000:8 " h0000_0000; Ri=0 R, . R,
assign bias_4=(data_cash[11:4]==8"b01111110)?8"’ R; —0x9188 R;=0X48C4
b0000_1000:8"b0000_0000; , ,
assign bias_5=(data_cash[10:3]==8"'b01111110)?8" R, =0x2462 R, =0x1231
10000_0100:8 " H0000_0000: R.=0x8108 R, =0x4084
assign bias_6=(data_cash[9:2]==8"b01111110)?8" . :
b0000_0010:850000_0000; R, =0x2042 Ry =0x1021
assign bias_7=(data_cash[8:1]==8"'b01111110)?8"’
b0000_0001:8"b0000_0000; Ri(x)=Re [ ﬂcf((;c)) _Re | &R ((;x()xw; mi(x)
always@(posedge clk or negedge rst_n)
begin Mi(x) , G(x)
if(! rst_n) ,mi(x)  Mi(x)  M;_(x) 8 , Ri1(x)
bias<=8"b0; M;_y(x) o CRC
else 1 m;(x)
bias<= bias_0 Il bias_1 || bias_2 || bias_3 || bias_4 Ri_i(x) o CRC
Il bias_5 Il bias_6 Il bias_7; 1 0
end -
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. HDLC . Interface
Verilog Altera Quartusll .
, 3 Aliera interface pkt_if(input clk, rst_n);
CycloneV , 8 ALM,24 , logic [7:0] data_in;
ogic : ata_out;
. logic [7:0] data_out
logic  vld_out;
Flow Status Successful - Wed Mar 03 13:15:00 2021 loglc [15:0] erc_out;
Quartus I 64-Bit Version 13.0.0 Build 156 04/24/2013 S) Full Version ...
Revision Name top_design . X
Top-level Entity Name top_design endinterface
Family Cydone V . .
Device SCGXFCTCEF23CT environment.sv , interface.sv , pkt_
Timing Models Preliminary . .
Logic utiization (in ALMS) 856,480 (< 1%) data.sv , pkt_drlver.sv y pkt_gen.sv , lest.sv, top.sv y
Pt & pkt_data . sv bit
Total pins 35/268 (13%)
Total virtual pins 0 N s queue
Total block memory bits 0/7,024,640 (0% )
Total DSP Blocks 0/156(0%) push_back N CRC
Total HSSI RX PCSs 0/6(0%)
Total HSSI PMA RX Deserializers 0/6(0%) 5 CRC o
Total HSSI PMA RX ATT Deserializers 0 ; . ats .
Total HSSITX PCSs 0/6(0%) rand bit [7:0]  data_q[$];
otot H3STPMA T Serfolicers /6{0%) constraint data_size_cons {
Total HSSI PMA TX ATT Serializers 0/6(0%)
Total PLLs 0/13(0%) data_q.size() == pkt_len;
Total DLLs 0/4(0%)
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