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Design and FPGA Implementation of a GMSK Modulator Circuit

LI Han-giao', CHEN Hai-teng®, YAO Ya-feng®

(1. Department of Software & Engineering, Wuhan Vocational College of Software and
Engineering, Wuhan 430076, China;2. School of Mechanical & Electronic
Information, China University of Geosciences, Wuhan 430074, China)

Abstract: The theory of GMSK(Gaussian Filtered Minimum Shift Keying) modulation is analysed and the circuit
of modulator is implemented. The Gauss filter is implemented based on lookup table and the orthogonal modula-
tion signal is generated by CORDIC ( Coordinate Rotation Digital Computer) algorithm in GMSK modulator cir-
cuit, so the circuit is simple, adjustable and flexible. It is verified by FPGA and is successfully applied in TE-
TRA communication systems.
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Fig.1 Schematic diagram of GMSK modulator
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Fig.2 Component diagram of GMSK modulator
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lab fCHSLNT ;
R, = 16000;
T, = 1/16000;

VALTPIM{Z LS
%I
%o AT TTRAE HEL
f, = sample _ number * Ry ; % FAEHR
B,=0.3/T,;  %UEWAE3 Bl 98
t=—-2.49% T,:T,/50:2.49 % T,; % 5T, 58
cof = normedf(2 * pi * B,,/(sq11(0.69315)) * (t+ T,/2))
— normedf(2 * pi * Bb/(sqrt(o.69315)) * (t=Ty/2));
% JA—ALAb B
coef = dec2hex(round(2°16 * norm_ cof)); % 16 #EifilFER
W pr0 . tprl | tpre2 . tpre3 . tpred A B AT A4t 1 i
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SR i ST U A Y Verilog ARADANTF
reg tpr0, tprl, tprg2, tprg3, tpred;
always @ (posedge clk _ 16k or posedge rst)
if (rst)
begin
tprgd < =03
tprgd < =0;

sample _ number = 50;

norm _ cof = cof/50;

tprgl < =0;  tpre2< =0;  tprg3 < =05
end
else
begin
tpr0< = data_ in; tprl < = tpi0; tp2 < = tprl; tpr3 < =
tpr2; tprd < = tpr3;
end
[17:0]
always @ (rst ortprO or tprl or tpr2 or tpr3 or tprd or coefO or

reg signed gauss _ phase;

coefl or coef2 or coef3 or coefd)

if (rst)

gauss _ phase < = 18’ b0;

else

begin

case( {tpr4,tpr3,tpr2,tpr1 ,thO} )

5”b00000: gauss _ phase < = — coefd — coef3 — coef2 — coefl
— coef0;

5’ b00001 : gauss _ phase < = — coef4 — coef3 — coef2 — coefl

+ coef0;

5’b11110: gauss _ phase < = coefd + coef3 + coef2 + coefl —

coef0;

5’b11111: gauss _ phase < = coefd + coef3 + coef2 + coefl +
coef0;

default: gauss _ phase < = 18 h0;

endcase

end
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Fig.3 The 1/Q output waveforms of modulator by Matlab simulation

B 4 JEGIE B Modelsim 15 FLAY T #%/Q B4 HHE

Fig.3 The 1/Q output waveform of modulator circuit by

Modelsim simulation
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