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Abstract

Quadrature phase-shift keying is a digital modulation method widely used at present. It has made
some improvements on the basis of phase-shift keying. Compared with other modulation modes, it
has high-frequency band utilization rate, strong interference ability and simple circuit implemen-
tation, so it is widely used in satellite communication, microwave communication and TV signal up-
link communication. Carrier synchronization and demodulation is one of the key technologies in the
communication system, and the application of FPGA in the digital communication system is also be-
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coming more widespread. This paper introduces the design scheme of DQPSK modulation and car-
rier synchronous demodulation, and simulates it in Vivado.

Keywords

DQPSK, FPGA, Differential Coding, Shaping Filter, Carrier Synchronization, Costas Ring

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

FEPUACIEE R A, WEA B R, ] SRRVl G R EEA N, HVEREERE
F[1]. DQPSK il i 77 :NBEA BT HILRE Sy« BU M R im0, IR FIBERSGE T2
FIRLHT,  SEIUN SR 5 R HERBAR IR, SRS S DRl B AR R S0E — B AT AL R [2]. 124
AT & RAER ERATIZATHLHIAE AR 2 FIR 8. FFT S B EAUT KT K, 1l FPGA
KT R BAERIERR . BN BT R EBUNEZ RS, SRR FPGA Wit
LR B8, BARRSE .
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Figure 1. DQPSK modulation flow chart
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Figure 2. Response spectrum dlagram of different roll-off coefficients

B 2. TEIREEZRBE00E RS E

3. BREILRE AT

SRR R NI A5 5 TR R SRR S5 5 A AR, R 2 D AR AR AN AR AR, A AR
BESE T, ASCIEF MR T SOV TR . SRIHLAEREAT QPSK B AR THF I, ARG E S HES
B 5 BB R AT AR AR AR AL, PR RIS 5 5A IS B RAREAT T, P REIK

DOI: 10.12677/iae.2023.111002 9

RS


https://doi.org/10.12677/iae.2023.111002

(VCIE

SHIEMIEEE, X PR RS 5K E AR R G5 S T E AR R0 . B R ik 2
PA M ROTIRE . RGN BHIT RS (Costas) PR %46 [8]. Costas 1 X FR[FAHIESZH, i FEIAH P L
B, AFTENEWUE SEF s ot ae B 28, & TR, ESRPR TR R IZ A, i
AR Costas PR 58 B MK . Costas P I UNE 3 o

WMAES
—’,

Figure 3. The basic structure of the Costas ring
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Figure 4. The structure of the improved Costas algorithm
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Figure 5. The structure of a digital loop filter
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Figure 6. RTL schematic diagram of FPGA implementing carrier synchronization

[& 6. FPGA SEIIEUR 580 RTL [RIZE

DQPSK | HIASH &I W F: fF5HE R, =1 Mbps ; MASIEHEZK £ =8R, ; HIfs 5%
f. =2MHZ ; FHEIEALE A 16 7.

IEATEERAEL 7 B, K G BRI BRI R R, nT DUR BB B 2 1 — B [ (1 1
FARL I FE e & TR e o

.
W frequency_df[31:0] f

Figure 7. Costas ring locking process
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