5556 6 53 1 HLUIREAR Vol. 56, No. 3
2016 £ 3 H Telecommunication Engineering March,2016

doi:10.3969/j. issn. 1001 -893x. 2016. 03. 010
B AR B XA A M, — Rl AR AT IR 4 5 SR A FPGA S2BI[J]. HIREEAR 2016,56(3) :290-294. [ LUO Yijun, LU Dongdong, LI
Qin. FPGA implementation of an agile parallel modulation vector signal generator[ J]. Telecommunication Engineering,2016,56(3) :290-294. ]

— Pl A I A T I A S IR FPGA S
ZXE™ AL FE B

(K a. (5 E 250 b, B TR B, 3R 430072)

H E.ACTANIRP ATHESRAERGELTNRE, 0T HmE TR E, #ETHE
WAE T AT ARG R T BRI FE 2 IS T /AZZ 451 47 (FPGA) BF4PFR A 69 R, A T
AR i AR P R R T RAP A RGP AR T KR THERFAAR S M, @i £ FPGA
L% 5 Verilog KA EIT B4R F A 160 MHz RAFF A 1.92 Gsample/s #93F47 & =45 5 A4, &
WA E A 200 ~300 MHz 7T & 3 & a1 s F 35 ns, 2R A, FAFH R E R FATRAR G E A
FR R GRT AP 2 Ry R B A S Rk

KR KR TR HATRL AR ZikIE T SHAT AR LM FPCA £

RESEE.TNOIL. 72  XEFREE: A XEHS:1001-893X(2016)03-0290-05

FPGA Implementation of an Agile Parallel Modulation
Vector Signal Generator
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Abstract : In order to save the frequency shifting time (FST) of carrier in modulation , critical factors of FST
are analyzed in this paper. A parallel structure of sinusoidal signal synthsis is proposed to solve the problem
that the maximum frequency is limited by field programmable gate array( FPGA) clock. A novel structure is
provided in the quadrature modulation of vector signal to solve the problem that the sample time is limited
by FPGA clock. By writing Verilog code ,the vector signal modulation in parallel structure is implemented
on FPGA ,of which the working clock is 160 MHz and the sample rate is 1. 92 Gsample/s,the carrier’s fre-
quency is variable from 200 ~300 MHz, and the FST is less than 35 ns. It is proved that the parallel struc-
ture in carrier generation and the parallel structure in modulation are practical ways to overcome the restric-
tion of FPGA clock.

Key words :vector signal source ;parallel frequency generation ;agile frequency shifting ; parallel modulation

structure ; FPGA implementation

L3 = GO, TR TS R S T IS B B

R G e ey TR LA, A SR £ B AT RO
BREE SR A S s e g, (e VERENT 7EZs BRI B A R SR
T2 TR A R P TR TR G AR 1 T HERSE(Digital Video Broadeasting, DVB) 1, 5 ik

= IS HEA.2015-07-27 ;& E H#3.2015-10-08 Received date:2015-07-27 ; Revised date:2015-10-08
% JBEEE :1yj@ whu. edu. cn Corresponding author :lyj@ whu. edu. cn

- 290 -



55 56 45

A A A 2R — e IR AT A R R A 5 S U Y FPGA SEBE

53

BRI T g R TR S
(Field Programmable Gate Array, FPGA) A& & H A &
JERY R JFAT RIS T 3 BRI (AR T
FPGA Hf5 5 UL RE i 12 iy L 41 74 0 52 2% ) i 45 22
Ko T FPGA R hasi A7 B, HR AT 45 4 1) A3
TR U B2 B T A R [
If, RV R b o TSR] U8 R AP B
M LEOR RGUAT RS A RAEER TMERAE R
Z 3| FPGA ISR 20, 5k I IFAT O 45 H g
WX S )

ARSI T BB T W AT A IS R A R R
SHIFATIER G O T BARR ST s Sl
T EPARAAL A S AA]AE Y O A SR

2 WEEIZIT

o5 SR EE R AF S R EM D/A $5 30 B
ORI, AR SEIE S I E Y FPGA SR Altera
NAJHY EP2S60F102014N, % FPGA #2141t T F & )
BUFA5 5 Ab B ( Digital Signal Processing, DSP) Bt I
AEAI B 36 N 12 # B ( Adaptive Logic Module, ALM) ,
IF S Hp AR ALAR | AE S R U S — R A S 4
PR, D/A F 48 R A Ti 2 H Y DACS670,
DAC5670 J2&— @A W22 434 A b 1Y) 14 467 5 3
DAC , RFEZR T 12 400 Mample/s , B A 1 B K
M 1.2 Gsample/s; FPGA B} 4 I D/A I #h i
ADF4351 W4t 4 it ADF4351 2 P B R4
#% (Voltage Controlled Oscillator, VCO) B9 T #i R &
BAS , 5B A I B DR I 25 A1 SE v ARl R A
ATSCI/INEL N o3 B sk B B N 43 S8 FH 26 ( Phase
Locked Loop , PLL) 45 %A Bl , L L I8 iy o 401 %5
Filh2 200 ~ 4 400 MHz,, tt4h, FIH] 1/2/4/8/16/
32/64 S Am L g, P ) P2 AR AR 2R 35 MHz 1Y i 5 450
., ADF4351 J7 A B 8P1E R DACS670 SRAERp,

3 FHTRAREN

KAE 54045 PSK,QAM % 3% HLLL PSK 14
AT 3 M FEAT VI 4548 4K 1 5 R AT 08 ) 45
U R AL S AT S G 8 I o AR A, AR
WAL 1 R ABAERARSEIE A BT IC], JFATS
PR8I R 38 T 2 100 40 g ') B IR AT B D K,
AW AE BRI T A B 5, AR AR A R I AT
SEK, BRILZ AN, LARAR 2 )5 B 22 B0 i T L ik

TR EHE R R AL, SRR IR B D/A Feffeds

ﬁ%akai}—{#ﬁwsi&}—]
gg —»J:?éﬁ'—» DA
ﬁ%aﬂaaﬂ—{;@ﬁm&}—l

K1 I ris i

Fig. 1 Parallel modulation structure
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Fig. 3 Parallel structure of carrier implemented on FPGA
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Fig. 4 Upsampling and filtering structure
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Fig. 5 Double—upsampling and parallel filtering structure
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Fig. 7 Implementation structure of parallel upconvertion
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