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Abstract

With the development of surface acoustic wave radio frequency identification (SAW-RFID), long-
distance, high-resolution SAW tag detection has become a key factor in the entire system. In order
to solve this problem, the chirp pulse compression scheme commonly used in radar is used in
this system to digitize the echo signal. In MATLAB, through the window addition and algorithm
processing, the simulation analysis was carried out, and the main and secondary lobe ratio of the
pulse compression signal was increased by 26 dB. Secondly, under the principle of band pass sam-
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pling, a hardware sampling system of FPGA + AD is established, and the echo signal is sent into the
FPGA for digital down conversion, and the hardware pipeline structure of the numerical control
oscillator (NCO) is optimized, which reduces the system resources by 20% and the signal processing
delay is only 8.3 us. Finally, it is compared with MATLAB to verify the feasibility of this system,
which provides more possibilities for SAW-RFID technology.
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REAETITE B R T 1B], B T 8 v DRl 1 A S B B R e Wit BN (55, b R B S 5 MR AR 2 1R
7o [ 528 1 SAW-RFID PRSI SCHE R R 2 — (6] LA T RIS 5, — B g8 f1 SAW %8I 85 i 4%,
P B AT BEAT A SRR — AN R R 7). RIS T B AR A 5 N B A KR SE A Se AR, ko IR 4
FORIREF PRSI, 13X i AR G0 SAW-RFID SR H B RAEAGEA N AL, 78 DSP #3595 2
FRESCIUK T R4 . M7 RAMUSA S, HAAE 1Q MERIREALSE, WEHANS, R RS A[8]. 4
XF IR A8, ARSCHEH T — R T AD9236 + FPGA Wit (1 =il Sl R4 R4, HAE FPGA Wl TH(F
AR, ISk AR AL B [9] [10], RIS FPGA FFAT TAEMIDL A, vk Szt KBS AL FE[11] [12].
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Sk 4 — B DU T 3131, 70 Al AR R R s i, AR S PR AUk b 28 AR G B fk v
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s(t) = u(t)exp(janot)
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Figure 1. Pulse compression flowchart

B 1. o Rz E

SRR A8 IR SE I TV, — SR AR BT AR B, R S ) A AT P A AR e, AR
JE SRR S IIEASR, A5 AT RS AR, -SSR, BRI E S S
IS S HAT BRUSEE R o ORI K G R RE SR K, (ER 8D SR m Bl Xof ik 9 R AN K
I, ISk G &, SRR, SERALD, 5 T SEEL. IRARER IO [ AT BRI A K0 .

y(n)=s(n)-h(n) “)
Herbs(n) NIEEAR S, h(n) A2 UCRCUESE A P T AN DG RCIEEAS (¥ 5k 2 e O -
h(t)=Ku(t, —1) ®)

Hru(e) HNGES, 1, BERKEBRILEANZ], k9w 8. 7k h(e) BAE RIS R, [
W, >, ot AESTEAGRNZ, BEEIESEN AD 25, BAMET T q(n), FERKEN
WORHON Ny I UG ACIE R &% b i i S A (n) 9
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Figure 2. Coordinate rotation method pipeline structure
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Figure 3. NCO logical value occupancy
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Figure 4. Medium frequency signal diagram
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Figure 9. Windowed pulse compression
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Figure 10. Unwindowed pulse compression
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Figure 11. SAW-RFID system flowchart
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Figure 12. AD flowchart
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Figure 13. AD sampling result plot
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Figure 14. AD acquisition map
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Figure 15. Digital down conversion graph
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Figure 16. Pulse compression result plot
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