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FPGA Implementation of DQPSK Modulation and Demodulation System

Feng Xuefeng, Yu Yongzhi
(School of information and communication engineering, Harbin Engineering University , Harbin 150001, China)

Abstract ;: Modulation and demodulation is an indispensable part of digital communication system,and FPGA has been more
and more widely used in digital communication system,so it is an inevitable trend to design modulation and demodulation
system with FPGA. This paper mainly studies the relative phase shift keying to four modem implementation in FPGA. Based
on designing such modules as the numerical control oscillator, fast Fourier pressure impulses estimation, carrier synchroniza-
tion, bit synchronization in the modulation and demodulation system, this paper proposes a doppler frequency offset and
phase fuzzy DQPSK( different quadrature phase shift keying) modem system design scheme,and in the developmental envi-
ronment, Vivado are simulated. The simulation results show that the proposed scheme can accurately realize the baseband
signal demodulation.
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Fig. 1 Design block diagram of DQPSK modulation and demodulation system
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Fig.2 DQPSK signal modulation block diagram
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Fig.4 FPGA timing simulation of DQPSK modulated signal

M B e AT M AR AR SO RV 7 AR AR SR IR PR WAV S B DB | Wl A% i R i Ay

o
T, o=slfls—,
: / 2T,

1+«

o (3)

T —a _
H(f)= 2511+co{ﬂ}(|f|—1)]}, ;—Tasms

1+a
0 lfl=—
, f T

K, o WRFERBOUEIEFEIN[0,1], T, RO TRpELm ], f A E SR, A o BIIEAR, BHE I T A9
AR A N YRR AR AN (EUE: o T BT A TR K. AR SCERB 5 SR ) AR 5 A0 R R S R VR
28 a M 0.6.
2.2 ENRBRER

FT vk QPSK {555 FE A% i AN R 2ok R rb R AR AL 80 [ T, 8 ) 2 53 G e 5 40 0T ) 2 460 B R o) i i
Tifehim. TE225rdntdrh, b— Bl 1 A 80T A (55 53X — B ) B A I 807 2500 5 5 A sl ¢
F, AT AR B R AT 4B HIWT , #E4T Verilog PRS0 S .

PRt 5 AL B R R R 67 22 A0, 2503 e @,
RS AE LR AP 5 5. PIBRAALE S o, d, 5M391 5 i — T %
FAIE ¢, o AR, PE T LA RT3 3] ¢, @ d,, %5 gl | E
S UETTFE ) a, b, BB, 4 # §
3 DQPSK i £ 5am 5 e e bl o

J3et QPSK A T LI 35 5 45T QPSK il £ 5 43 e EARBERAE

Fig.5 Schematic diagram of differential decoder
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Fig. 6 Block diagram of DQPSK demodulation system
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