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Implementation of Software Simulation and Hardware
Simulation for GPS’ Pseudo-random Noise Code

Chen Lijun, Li Fang, Cui Jing
(Department of Information Engineering, Ordnance Engineering College, Shijiazhuang 050003, China)

Abstract: At present, in the four global satellite navigation and positioning systems, American GPS is the earliest and widely used sys-
tem. GPS provides Standard Positioning Service (SPS) and Precise Positioning Service (PPS). For studying the navigation data of GPS and
the Counter Technology to GPS, this paper introduces the basal theory of GPS’ Pseudo-random Noise Code and the circuit which produces
the C/A code. Then it emulates the C/A code of GPS by MATLAB and FPGA. The software simulation by MATLARB uses the circular sen-
tences to implement the m-sequence and the C/A code. The hardware simulation by FPGA produces a D-Trigger first, then it uses the D-
Trigger and parallel sentences to implement the m-sequence and the C/A code. Although the two methods use different thinking and technol-

ogies, they get the same C/A code. GPS’ Pseudo-random Noise Code is the important segment to spread spectrum communication. This

study to GPS’ Pseudo-random Noise Code will contribute to the research on capturing GPS signal and deception jamming to GPS.
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Reg2 (2:10) = Reg2 (1:9);

Reg2 (1) = feedback2;
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port(d,clk: in std_logic;q:out std_logic) ;
end D_CODE;
architecture Behavioral of D_CODE is
begin
process(clk)
variable i ; std_logic:="0;
begin
if(clkevent and clk = 1" ) then
case 1 1s
— =Y HER 0, b A — R 1
when 0="> q<<=1; i:="1;
— — WA R AR I A DR E
when others=>> q<{=d;
end if;

end process;

end case;

end Behavioral;

——G1(O G20 F C/ A T E AR

entity D_GPS_CODE is

port(clk:in std_logic;gl :inout std_logic;al :inout std_logic; g2:in-
out std_logic;a2:inout std_logic;ca:out std_logic) ;

end D_GPS_CODE;

architecture Behavioral of D_GPS_CODE is

component D_CODE
port(d,clk: in std_logic;q:out std_logic) ;
end component;

signal ql :std_logic_vector(0 to 10);
signal q2:std_logic_vector(0 to 10);

begin

al<<= ql(3) xor q1(10);
ql(0)<<=al;

—— A8 D fil & & oo

dff1_1: D_CODE port map(ql(0),clk,ql(1));
dff1_2. D_CODE port map(ql(1),clk,ql(2));
dff1_3: D_CODE port map(ql(2),clk,ql(3));
dffl_4. D_CODE port map(ql(3),clk,ql(4));
dff1_5: D_CODE port map(ql(4),clk,ql(5));
dff1_6. D_CODE port map(ql(5),clk,ql(6));
dff1_7. D_CODE port map(ql(6),clk,ql(7));
dff1_8: D_CODE port map(ql(7),clk,q1(8));
dff1_9. D_CODE port map(ql(8),clk,ql1(9));
dff1_10: D_CODE port map(ql(9),clk,ql(10));

———Gl(WES

gl<<=ql(10);

a2<_= q2(2) xor q2(3) xor q2(6) xor q2(8) xor q2(9) xor g2
(10);
q2(0)<<=a2;
—— A D fil & & T
dff2_1. D_CODE port map(q2(0),clk,q2(1));
dff2_2. D_CODE port map(q2(1),clk,q2(2));
dff2_3: D_CODE port map(q2(2),clk,q2(3));

dff2_4 . D_CODE port map(q2(3),clk,q2(4));
dff2_5: D_CODE port map(q2(4) ,clk,q2(5));
dff2_6: D_CODE port map(q2(5),clk,q2(6));
dff2_7. D_CODE port map(q2(6),clk,q2(7));
dff2_8: D_CODE port map(q2(7),clk,q2(8));
dff2_9. D_CODE port map(q2(8),clk,q2(9));
dff2_10. D_CODE port map(q2(9),clk,q2(10));
—— G225
g2<_=q2(2) xor q2(6);
———C/A
ca <<= gl xor g2;

end Behavioral;
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