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Abstract

Turbo code needs long decoding time because of iterative decoding. To communicate with high speed, we have to
shorten decoding time and it is possible with parallel process. But memory contention can cause from parallel process, and
it reduces performance of decoder. To avoid memory contention, QPP interleaver is proposed in 2006. In this paper, we
propose MDF method which is fit to QPP interleaver, and has relatively short decoding time and reduced logic. And
introduce the design of MAP decode module using MDF method. Designed decoder is targetted to FPGA of Xilink, and its

throughput is 80Mbps maximum.
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Fig. 12. Architecture of decoding module using MDF
method.

N <

ZZANZ 2uold LLR ZzAAe Ak Al
LLRA & ™ gto] LLR Z2A A9 HE &£¥o] &
t}. Z18) 3 RSM Z2AA 9] £8& RSM w2l #
Ad F L2 22 3o €471 o] LLR Z2AM R
Bfjojx|3, LLR Z2AXMAE 7 Z2 AN &Y
< wo} A% LIR g& Aarath

Iv. 48 Ax

29 130] ¥E gy B39 AA 7S B
ZEAME £ 32749 ¥E ZEANZE FAH Y2
2 B-E(B), MAP B3 EE(MDB), 9&gE/g
AdeElE F4 A4 EZ(IDAGB), UHE/CUEzT
B BE(DB), £8 E2(0B)Y A #Eoz FAH
o] qlt}.

Q)R HAo] Eojod [Bo] HH H|ES} HE
HE, 18la ag HEZ} AFEH FA 9 IDAGBAIA
FAE AAste] IDBY wiE dEe AE HA
dgo] B B g Agrh 98 B5A A
MU MDB Qe EE $¢ AH v ES HE
HE #z] HEE A9 MDBE HIE 339
IDBZ LLR & A2t IDB: UHIABE 533}
o B9 LLR w&ele] ge Aagc)

agx A BE UAHIEE 93 R H|ES
g ¥E, mg ¥ EE MDBY A9}l MDBYA
= g3 2 34e F3¥35kn DBoAE tdHE
g 4335t BS LLR Wizad) e At

olZ|g HAL WHEHoZ i FojZ Wik 3
3 2352 npxd DB OBE LLR #& A2d
th. OBlA & LLR @< ZuAstd &8 wiad A
et Aol U 29 e YL

LLR'00, LLR’0I, ..., LLR'31

X00, Y00, p e mmmm
LLROO LR LLR"
X01, YO, ¥ MAP M, :
LLROL * LLRO LLR 01 .
”’_‘HAPM :
X, Y1, Y2|INPUT }f INT/ loutPUTiOUTPUT
~BLOCK] no. ¢ L |DENTE S b grock[
o s i . BLOCK . y
X31, 31,1 N :LLR31
LLR31 : {MAP le ‘, LR
[T ——— £
MDB Jaares
TNT/DEINT
ADDRESS
GEN BLOCK

o8l 13 WE ey Bgo|e] 74
Fig. 13. Parallel turbo decoder.
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Table 2. Result of map.
AR 32 ARS B2 AF | AFE(%)
Slice flip—flop 53,847 3
4 input LUT 116,426 65
Slice 77,008 36
Block RAM 204 87
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Table 3. Result of placement and route.
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Table 4. Throughput of decoder.
K B3 A/HAA g A&
(F2) (K/E35 N7F %) | (Mbps)
40 1168 34 2.72
512 6352 81 6.48
1024 6352 16.1 12.88
2048 6352 32.2 25.76
409% 6352 645 51.60
6144 4816 100 80.00
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