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Design of a Medium Frequency DQPSK Modulation Method with
Adjustable Sampling Rate
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(School of Electrical Engineering, University of South China, Hengyang , Hunan 421001 , China)

Abstract: Based on the research of software radio technology, an improved all-digital
DQPSK modulation scheme is proposed, which is suitable for intermediate frequency trans-
mission. It can output modulated signals with variable sampling rate. The frequency conver-
sion module in the working process of DQPSK modulation is studied, and the change of the
interpolation module can realize different rate changes. The CIC filter and its compensation
method are described in detail , which enables the low-rate signals of different bandwidths
to be up-sampled to the carrier-frequency output modulated signals, and the specific per-
formance simulation analysis is given.

key words;intermediate frequency ; differential quadrature reference phase shift keying;up

W5 B #9:2019-02-27

EETB WA EETESIH (16A181) ; BRI A UL AR RIHIR H (CX2016B443 ) s U HFH == G 1/E R E A
BV G 4T H (201701077014 )

EERI 28 B1(1993-) 20, W H0F oA, F 2N FR AR IR B AL L 5345 5 T AYHT5E . E-mail : 15573867541 @ 163.
com, #WEEH T E(1971-), B #d% Wit TENEHFREE MBI 50 LLB s mEHEA
F IS . E-mail : wangyan5406@ 163. com



50 IR (A ZRBEAR)

2019 =8 H

sample ; software defined radio

0 51 =

AL A R TG S P AR Tz
F)— TR, e rp s AR TE — AN I 80 ) Bl 1
£ b AT g AR A ROk S AN Rl Y DB R
S REATHE AT b B L R B A ) 2 v A G B
1o PUAHARXT AR B ( differential quadrature ref-
erence phase shift keying, DQPSK) I il J& 7£ QPSK
FR 1% J i ok i —Fh o i £ R, BE A H QPSK
FR G PR LR B [ B LA R
RT3 i AP Y — Bl IZ i P
FfE T, TESIPR AT TCL B S R T R
R (digital to analog converter, DAC) 7%
SR ECHE R LU, TR A Y SR 0
ARAR , PR LM R A 5 5 TR A R R
— PRI A A (B T ok SE R FE R 281k, He

1%

Hh s @A TR IN ( cascade integrator comb),
CIC) " e s LA B Y-ty e 30 o 40 i S B4 B
R ELAR IS R, S8 O RAE R A2

ARSCAE S M T — el il 75 A B A 73X
J& , & ] DQPSK 58 i 8 A 250 ] i) ok 72, 38 i
CIC AMEEP AR LA K CIC UEIL & R A2 TH B 1
SR AEZ B MATLAB F1 Quartus T.H 3 52
B, a0k 1 HIERE

1 A

DQPSK 15 5 A i JHE A1 QPSK AHALL, 42
QPSK £ 3k 22 43 4 B4 J5 (%) DU AR 38 i, A% = 7E
FPGA oSGk AT B I e 3048 o 1Q P55, &0
T AR 4 J 16 Tk v i 78 108 D0 45 D B 0 1) 4
P2l CIC JEME AR AR THE S R R R &
b EARE AR I 1 TR,

AL

CIC kM CIC

R

| EZa

Gty ]

poy gt
!

cos wt

DDS <+ At

CICHh 2 CIC

[ mon
N

sin wt

Qi

El1 DQPSK i@l
Fig.1 DQPSK modulation structure
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Fig.2 Differential coding simulation diagram
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after compensation
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Fig.9 Sine and cosine output simulation diagram
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Fig.10 781.25 kHz bandwidth signal simulation diagram
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