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Design of DUC/DDC for HF Transceiver Based on GC5016

ZHOU Yu-ting', GUO Wei*, ZHOU Jian-ying*
(1.College of Automation & Electrical Engineering, Nanjing University of Technology, Nanjing 210009, China;
2. The 36th Institute of China Electronics Technology Group Corporation, Jiaxing 314001, China)

Abstract: In view of the analog front circuits’ restrictions on the performance and complexity of traditional Inter-
mediate Frequency(IF) digitalizing transceiver, a Radio Frequency(RF) digitalizing scheme based on low — pass
sample theory is introduced, in which Digital Up/Down Convert (DUC/DDC)are performed by GC5016. This
paper focuses on the joint design of Cascaded Integrated Comb(CIC) and Programmable Finite Impulse Response
(PFIR) filter in GC5016 through simulation research and hardware verification. The out — band rejection of the
DUC/DDC is up to 100 dB, and band flatness is limited to 0.1 dB, so, the design fully satisfies the HF

transceiver’s requirement .
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Fig.1 Hardware block diagram of the HF transceiver

1, DSP AR EFE 3 , S8 B8 M5 5 R 4R
Sl R ScucdE 5 B R L GCS016 Bt B 45 ; FPGA f
R HHAE T AR FRA , ST /A S ) ST R ) A A
LIRS Ges016 MR . GC5016 1E A 5K
TR, X R AD S H R A B 1B T S
5 CRZRIBN 2 A A HL S 45115 5 287 30 U0 D e 328 1
S A B , T AR 7R O AR R T HOR , e S ik AR
B AD B R 58 s MR AU B 3 B A S i
) EAT ARSI B ORAY U8 I A B, I 52 M B
TR BT B (5 S 1A, S 164 FPGA
HEATE S/ A R, KR R AR LS B
GC5016 1ENEUT B AR , % FPGA R il 4 1 347
B AT AR T RAE B SR AR B, T 58
BT 55 B RCT 5 A5 5 1 % 3k, 28 /8534 DA
O R AR A UL SR AT (5 5 S 326 1 SR AT R il AN R 2R 5
BA . AT, GC5016 FEWS & AL H [ B 58 B bR 48
A, DT AT foff 6 0 UAC 2 AL T AR A8 S A 4 RT3 A

3 GC5016 NEDIE K EF&IT
DUC H7E N3 G I, JERR PR N A 7= A 815 oy

It DDC R ZEFHIBCT IR , B 1 PR ™ AR AR S
PR A /A 50 v B, SR B0 U T 5 )
7, OGS, KA CIC F1 FIR SRS AR5
DR 7 V5 S — P RE B AL 2 PO 4l /A U 4 2 4
FEA PR REAL BB 5 %8, GC5016 BIR A 7 %6, Hidk
P L e 256 fi A /AMERY CIC S8 AR FIRK 16
50 PFIR 118 I8 45 2 56 BT b T A8 031 v 1) 3 e e
B, DL DDC R, HALBRES RN 2 PR o

ip Restlcrcmunt e
Wa“’%‘ m-cé’f’s mmsets| (Bamaty | LGl
R Hod L] H( |27

2 DDC s 5 Ab A
Fig.2 Signal processing architecture in DDC
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Fig.3 Diagram of CIC filter
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Fig.4 Normalized amplitude — frequency response of CIC filter
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Fig.5 Pass-band enlarged amplitude — frequency response of CIC filter
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Fig. 10 Amplitude spectrum of received audio signal
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