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Abstract

This pager designs a double windows read-time symbol timing synchronization algorithm for the
digital receiver of MPPSK modulation communication system. The algorithm is a feedback struc-
ture, which consists of timing error detection unit, corrector unit and so on and the timing error is
calculated based on the auxiliary data. Compared with the existing symbol timing synchronization
algorithm for MPPSK digital receiver, this algorithm has the advantages of short synchronization
setup time, independent of impact amplitude and real-time adjustment. Finally we use the system
generator development tools of Xilinx FPGA to do design and simulation, and we do hardware
co-simulation and verification on MPPSK digital receiver based on Spartan-6 series FPGA design.
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Figure 1. MPPSK signal and signal after the impact filter
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Figure 2. Block diagram of digital receiver for MPPSK
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Figure 3. Block diagram of symbol timing synchronization’s feedback structure
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Figure 4. MPPSK digital receiver structure based on System Generator
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Figure 5. Working process of symbol timing synchronization
5. uE LSRG TSR

25 RS IE % TAE. T IR H SR 018 45 5 LR 1 th— 5%
4. FPGA B4 EI{HE

System Generator ¢ 45 =5 Se A P A5 B, 0T DASEES HoK: FPGA W EHIAS 5 I indb #E, {§15 FPGA
W IAIE B 78 . FATTE L HIE T 3T Xilin ) Spartan-6 %:51) FPGA ¥ it ) MPSSK £ 4t f#) & 5 HL Ko 42
WCHL[L0], PRI AT A B4 Fh R L= 26 T A5 5 (5 B UL, X ALIRD RGEEATIRAE . K LR R H
System Generator SZEL {147 [F] 25 R R G077 A Rl W 9] 0 BURRER,  JON it 3o

AL MPPSK RGEKHISHAN: M =64, fr[FELN4AN 1, WERH 5+ 7 A E S, —mids
H 252 MBIt BF RS TAERAEA: BAHLE W CE F W5500 (A #H TCP/IP Btk + MAC +
PHY #%, A8 7R E, a7 LLSZHL 10 M/100 M BASE-T)# R iA 3R L4 ARM, ARM H5 53516 A%



FRMLIRAG LM, BEAT AL .

B 5 2 ph T DRI R 8 A U 5 R AR S AD9642 (B KRR 256 MHZ) KA fa i3t AN 4L
FRAHLBEAT IAIE -

6 NECTHENILE) RTL S50 B, 1] 4 Firfiad (1) 7 [R5 R0 R St irE demod e, A
B EPES clock, 14 fmBCRAEES ad_in, HIEES ce, ¥t AMIAES symbol_out FFRE(E S
symbol_rfd.

i H FPGA {5 5IF, FIH Chipscope A LMR 77 ISR &A5 S 11H. & 7 RIFGIE S &
e A OAATIG, H 14 Az mE AD9652 AL FTAFIEIE . "I AEF], MPPSK i il {5 5 HH AL AL HE 73
CLE AR B S b AR s i ks

demod HEHAR P RAEAT B AT B AL R A TAE . 7RO I BLE BT, A% 2000 miEds,
FEMIEE 252 MGG, 3 504,000 MGG, R 10 K. ARG DSFIRIREN 1.3 K, HRA T HH
WE AR, WK 10 R EAEMILG, HHiREICTH 14 4, RISEER10° 8%, MFED RS
IEH TR, B3] T SLhrfl BT R EK

5. 45RIE

FET MPPSK EWSOHLIRA AL [F) 25 50025, A SCHev (R 00 B S £ [R) A2 Bk BAT [) 25 e S v [
AT R . SRR S . ZHEE O L System Generator &4t T MM E, AT
XilinxSpartan-6 %41 FPGA SZHLHK] MPPSK Hrr S L EAF B [RIBIE, 58 % 7 MPPSK LI 7]

MPPSK_Trans:1

4 |
fifo_camera_to_modu data_16to6 framing mppsk_mod
r | r A r
sata to_convent ng. ] 4
| conven ng mppsk_mod
A 4 N 4
fifo_camera_to_modu data_16to6
framing
clock_manager
n 'ﬁ‘ ot
s o
clock_manager
[N 4

MPPSK_Trans

Figure 6. Digital receiver’s RTL structure diagram
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