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Abstract

This paper proposes a low-complexity generator which finds the first two minimum values using bit-serial scheme. A
low—-complexity generator is an important part for low-area LDPC decoders based on the min-sum decoding algorithm
because the hardware complexity of generators utilizes a significant portion of LDPC decoders. To reduce hardware
complexity, bit-serial LDPC decoders has been studied. The generator of the existing bit-serial LDPC decoders can find
only the first minimum value, and thus it leads to a BER performance degradation. The proposed generator using
bit-serial scheme finds the first two minimum values. Hence, it can improve the BER performance. In addition, the
area—time complexity of the proposed generator is lower than those of the existing generators finding the first two
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Fig. 1. Minimum-value generator for the bit-serial

scheme.
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Fig. 2. Flowchart of the proposed bit-serial generator for finding the first two minimum values.

(1806)



2016 128 HAEete ==X A 53¢ H12%

Journal of The Institute of Electronics and Information Engineers Vol.53, NO.12, December 2016

min,_det(t)=19] Atk min, & 2= F N,(t) =
o] HFHMB3) HAH FH T 1719 unmasked ¢¥ W]
EZF0S 7k ol sd Y WE(x,(t)=0)9] vl
AA(X)7F ming &2 Aol Hil min,,+ i/t |
=3 Algtats BA7]E <13l
min,_det(t+1)7} 1¢] ®Hc}
Z713F HA4S BE Y HEZL O
AFE HAigh TR AFeh 9
MSBYE LSBZ wj Alo]Zwlit} 3l
FH BEE ] Alo]E AR
os Adt f,(t)=1% 7
& FRIA Ae] HAoER AL
f@)=02 A5, Ny(@)el «WW
o] A 7b W@t N, ()7}
unmasked 98 HIEZ} 191 WAIAELS F
oA ALJEch whebs s v A
Afol o] 12 WghETh N, (¢)7F 04
B 15 YeRdth o

o] %, min, & 37]

OT,

f

iy

HIE

I
=

t)=1¢
ke AR

o], unmasked < 1709 09
ol min, <& i JHH(min,_det(t)
=0), A HIAAE Hrghom AL, te Al S
HE F A HAgHming)E ZA P AE HEES
min, &2 AeE vAR] 9 guk 12 Wsto] thg Ale]
ol 7 WA HAge] FEIA AET) At
A4717F min, & 23 Ao (min,_det(t)=1), 9
g HE7}F 091 WIAA7F min, 2 AAECH
28 Alo]F o]F (n-H|E HAA]) Altet= A
AAS WEA ®h min,_det(n)=191 A%
Aixq o }\]—F,H ]57]- 0el
J€th min,_det(n)=0% uf,
PR ming & AASHA skl 271 o] e A
g HIEZF 05 FAIShE A5tk o] A 270 o] e v
AAZE 2E HagkE 7ML dvke S omEith
wW2bA min, ¥ min, & # #S 74

a9 3&

93 He

rlr 3

7]
min, & °o]del Azl

HAAZE min, 2 2

ok
e
o
f
9
e
2%
2
0,
o
p
0%
2,
N

(1807)

=1 (1)
=2 (0)
=3 (0)
=4 )
=5 )

O unmasked & HIE (@) = 0)
O masked 22 HIE (/) = 1)

: QOO 0Ox

a2 3. Azt mE HMotsteE MAT(el = HE %
e H|E B35}
Fig. 3. Example of the transition of incoming bits and

status flags for the proposed generator.
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