DEBEri=

20223 ciehHALES

AAZF AHA BDS B1C $417] FPGA T8

Avler, FAF, Ha4,

A, AT, 72D

Faoatm 443

e—mail : mskim.cas@gmail.com, jwhwang.cas@gmail.com, sychoi.cas@gmail.com,

Jhlim.cas@gmail.com, sgshin.cas@gmail.com, hyyoo@cnu.ac.kr

Real—Time Area—Efficient FPGA Receiver Implementation
for BDS B1C Signals
Minsu Kim, Jiwoo Hwang, Soyeon Choi, Jihwan Lim,

Sungkyun Shin, and *Hoyoung Yoo

Department of Electronics Engineering

Chungnam National University

Abstract

BDS (BeiDou Navigation Satellite System) is a
navigation satellite system independently
developed by China. The BDS B1C signals require
long—length FFTs(Fast Fourier Transform) due to
BOC (Binary Offset Carrier) based modulation and
bit sign transition. The long—length FFTs increase
the hardware complexity of the signal acquisition
of the receiver, so a high—spec FPGA (Field
Programmable Gate Array) of $70K is required.
Therefore, this paper implements the real—time
area—efficient receiver with a low—spec FPGA of
less than $70K by utilizing the averaging
correlation technique that can reduce the length of
the FFTs by the length of one main code period.

The proposed receiver applying the averaging

correlation  technique is implemented and
synthesized using the Kintex Ultrascale KCU 105
board. As a result of the synthesis, the hardware
complexity of the proposed receiver is reduced by
87.1% compared to the conventional receiver and
reduced by 69.6% compared to the receiver to
which the Parallel Partial Correlation technique is

applied.

1. Aﬂi

L.

Global Navigation Satellite System(GNSS)+
AAA "L Y AMuAE AFeeE Al A"olth
tJEHel GNSSE wv=9 GPS(Global Positioning
System), 4 32 Galileo, #A]oF2] GLONASS,
<=2 BDS(BeiDou Navigation Satellite System) 7}
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Channel Code Type Code Length Period Modulation Frequency Ratio

Data Plain Primary 11 530 chips 10ms BOC(1,1) 1.023 MHz 11

code code
. Primary 110 930 chips 10ms 1.023 MHz 29

. Tiered code

Pilot code 3 1 QMBOC(6,1,4/33)

econdary 11800 chips 18s 6.138 Mz 4

code
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Metric Conventional [2] PPCI[3] Proposed
CLB LUT 607,766 613,852 568,464
CLB FF 40,350 52,521 34,269
DSP 272 408 220
BRAM 3,810.5 3,092 348
Normalized
CLB LUT 100.0% 82.5% 12.9%
¥ 3.FPGA #H9 ¢ 7164
FPGA Chip | Conventional[2] PPC[3] Proposed
KU025
($1.5K) X X -
KU040
($2.5K) X X O
KU085
($5K) X X “
XCvU160
($35K) X - -
XCVU440
($70K) o o o
Aukxel  FAlZlE #0033 Zo]  $70KY
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