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Design and Realization of Hardware Platform for
SAR Target Simulator

YANG Chun, SONG Yu — xia , CHEN Juan
(Southwest China Institute of Electronic Technology, Chengdu 610036, China)

Abstract: Most domestic radar target simulators can not simulate synthetic aperture radar(SAR) target based on
large time — bandwidth. To solve this problem, this paper proposes a hardware scheme for SAR target simulator
system in which FPGA is used to control DDRII to memory or output digital echo. This system can output more
than 150MHz bandwidth analog echo signal with digital — analog converter(DAC) . The host computer can com-
municate with target simulator board based on Compact PCI(CPCI) bus. The data throughput of this system is
larger than that of injection SAR target simulator with USB interface. This system can simulate the working
modes of the spotlight, strip map, scan SAR echo signal because it can output different signal in three channels
simultaneously. Test result shows that it meets the demand of the SAR target simulator.
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Fig.1 Operating principle of SAR target simulator
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Fig.2 Block diagram of hardware platform for SAR target simulator

2.3 XESEGEE
2.3.1 PLX9656

PLX9656 J& PLX 2\ w) #fE ) (1) & 4 AE CPCI B2k
PO i, %8 oAl R I 64/32 i CPCIL A3 2k 4%
=] [3] .

HFBRR AT

(DFFA PCIV2.2 P, SZHF 64 11 .66 MHz B 4
PCI &2k

(2)2KHH PLX £ 48 it 7K & 2244 (Data Pipe Archi-
tecture) $Z AR, Bt DMA 5|58 v 4 e B 4% B ai &
ELHE B B AL X DL & PO A BAL ST Ag 5

() A LAH 2 SR Sk P (s 5 LINTI Al
LINTo 4 J§—> PCI HKi{5 5 INTA;

(4) FLF Local ¥ 4 i1 5 28 0k 37 F PCI b T
=

(5) AT A A 45 ok A5 5 AR
3l CPCI B2k, AN g 8N IK Bl Ha i 5

(6) AT 3E 0 11 548 B R e PR (L R A 25 A7 AT
e i
2.3.2 DDRII 77128

DDRII( Dual Data Rate SDRAM) , H: & Uil “ 56
ARRUE 3 SDRAM™S!, DDR FER4h F FFF1TF [
45 A% i — OB, Al B0 1% ol R e
SDRAM [ 2 1% . i DDRII #H%f T DDR f#5% K X 5
ek H 4 bit WU, PR LT 500 1 g ) 2 DDR
[ 2 £, DDRIT AR5EF5 il #hr 4 1k 1% 22 43 i) b (CK A
CK #)iafj. MU sk (55 (DQS) 5 $i s — 7]



4 4

Wif 45 :SAR HARBEAU R B 1-F

Errarsps S 257

K%, B AEREIOR A TR 3R

3 FPGA #ZOEHIERIZ T

FPGA MBI 5 %L, i CPCI a2k
ST 48 A AU A4, 38 ﬂ”fﬁJ DDRII %k
PETZIRL, 4500 ] {5 S o 22 I g g B
B5 [ 3 B4 i, FPGA 15 Jc i i CPCT # 1 |
9656 A SR AL L i K th 484 IEAR R 45 405 B
XFIV 8B DDRIL AE i 42 i 2% , 4% DDRIL £ it 4 il %
B NEARZS , WS 4 2% i ¢ L0 B0 1m0 B8 A1 £t 2]
X}V 383 DDRIT A

BaAL fr o2 UG ARG A & AR I 8B (S S
i 1454, FPGA 4 DDRII f£fit 2 il %%iiéHMHTjLL
DDRII FE-fifi i Bl , IR 5 ik 45 D/A, S8
Je i R B LSS éﬁ\@#ﬂ%éﬁfﬁ@%ﬁ
B FPGA 52/, I FPGA INFFAE K. T 3 1~ DDRII 5
IR 14> CPCI 32 LR e
3.1 DDRII = #l#&5R

DDRIL 4% il B A 52 7%, A 478 o o 7= 2 7 A6
B TR P R B P R R
YR PR TR

¥14hJLDDRITE
ﬁﬂ%#‘ﬁ#ﬁ&%s

é’ﬁﬂ&%ﬁ

Eiﬂﬂkﬁ IF
IRk SR

¥ DDRIYE L
FNIRAM
|

3 DDRIT 42 il i il o e I
Fig.3 Control flow chart of DDRII controller
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Fig.4 Operating flow chart of CPCI interface module

FPGA | WL J5 B 7% 58 il PLX9656 #] th 1k,
PLX9656 it & b AR, 15 ' — WK CPCI & 4 e K
JE24 60 Mbyte, DMA A $7 22 %8 & B, @i 5
PLX9656 A< i 28 45 11, $E 0 2o bl & 38 4 54
W, I T A AT

4 MRER

F 28 s AL A2 7 FAR I A5 5, B 2B B 19
B IESCER M5 5 X AREIFF 5 S SR IG5 %
B E P ST A R A 5, T8 3 7S e A SR AR AL
G IR R B S AL, T EAL L
Matlab ZC{FX0F R £ 45 5 BEAT ik ol s 46, BB A 5
JI7s o DT T LAZE Y, JERK I I 1o 3 6l 25 b
)40 dB DAL, PRt i L SIS DL 0 52 B A 5 T
HARF L, R A R B R G RTHE IR EOK

. 18 .

& E/dB
&
o

/10"

K5 BkHaEIE

Fig.5 Waveform after pulse compression
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