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ABSTRACT

In this paper, a low-power 8-point DCT structure is proposed using add and shift operations. Proposed
structure adopts 4 cycles for complete 8-point DCT in order to minimize size of hardware and to enable
high-speed processing. In the structure, hardware for the first cycle can be shared in the next 3 cycles since all
columns in the DCT coefficient matrix are common except sign. Conventional DCT structures implemented with
only add and shift operation use CSD(Canonic Signed Digit) form coefficients to reduce the number of adders.
To reduce the number of adders further, we propose a new structure using common sub-expression sharing
techniques. With this techniques, the proposed 8-point DCT structure achieves 19.5% adder reduction comparison

to the conventional structure using only CSD coefficient form.
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o]o} zto] AAgF Odd DCTY| F-F& 2§ 59} 3
ok 28] SellAx MUXe] siEAlE 4w e
7} cyclevtct gk 7Yoot 2|w AUS| F2he- AU
o] #HZol| #7]5 AR 7} cycleniel F2RRIcL 9]
o] F&E 17700 BlAl7|9} 4 cyclee] Hasic) <
HASE wesd 1749] siAle] B8steg F Odd
DCT F28 AA317] $lale] 187]2] siAle] @ a3}
t}. A F7HA] A9kt Even DCT2} Odd DCT 3%
AH8-3le] 8-point DCT2| A 25 AdAshd 17
63} 7l 7] 6ellA] HRe] g1HAE 7138 SlAl
o] 27)7} W3} a, b, ¢, 4, ¢ f, g2 AL G4
o] 2377} Hasty FY AUS- sldle] 8707 H8
shct wheb F 33709] SlAlE ADe] # cycle
vpe} Fasieh of 7)ol 8702 EH AUS SiAl7|
FollA 67l AE A|lFteiof gt 1 2fe) Bl
7Ie € S e AlF Rt s 2
ol 2|3 479 glH FellA 1S A=sks MUX
7} 8] Dasjeh A2k o] Aol AR T
E3le] ¥ = glRol, CSD 39 A2} CSS HHA&
Agalol slAle] 48 wS AR 4 Slek &
337he] BlAl7)E AH8-8te] 4 cyclel] 8-point DCTE
T 4 gl AAA] AAH Fzelck 4 cycle
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o] Mgk & siAle] 4= 370 x 4 cycle=1327)o]c.
V.45 %7

718 FxEIe] ALt vlatE #lste] 8-point
DCTE AHgslgdct 718 F3224] Transposed direct
form& AME3lE 4 cyde FEE A=sision F4
718 24312 9k add & shift® DCTE Fa)ah=
TFzxolt}). 71& F2= 12 HeAIFE 29 24¥E
AHgslgon, 712 Fx 2= FEjAS4E CSDHS
ARSslodc) e £ =Fe] A/l FE= CSD
39| Ao}l CSSE ARSI w14 298] B3 A
78 AM3 71E FE 19 sl4g] 5 dolr=
8}z DCT Al45-& 29 Ry3iod vehid ol
2] F 59} 3t} o] FojlA BZo] HE|AFS H|E
HAEE IMEE AM85ItE o] AAEr} Sold
5 CS89] Al AXNEE & =Fo] A=
TF2E t]S Al zhago] Eollch E 5ellA
7} AlE T3] Si% sl & W 2EF o
o vehllcl & Al de 6709 12 FHFHDZ o)
£ slS AMasle] 7R 5707 dasiel o))
7o) slo] F 394 BKo] 477]2] HiAle] W sict
lHAls g0 g 278} 3 AULSCR 879
sidle] Wastog & 57709 tiAle] dQslch

o|Hell= CSDE A58 Algsle 7] & 29
siAle] =8 T2 8lA) DCT Al55-& CSDY
22 vehfd & 63 ) F 6oME W LEF
o]l LoF il £5 H7]8K8ck & 6004 BE
o] ¥ 59} vlawale] 19] 47} AA3] HEL &
k. E 6ollH= Wl 5 del Zzfe] AsE 7
shed] dagk siAle] 8 #7089k & 69 W

I 5. 8-point DCT2] 22 B8 A+
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35 98 27 ospd AGg 549 = 307t
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A} FE2E VANA T A5 o] 33749 5l
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# 6. 8-point DCT2] CSDH A4
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¥ 7. 8-point DCT9] sl42e] + vja
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Al 57 41 33
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o] Al HAEE 2mER Eejd FEA"e] o
wo| A7|uz2 Gl 4 74 A} v)S Aok

VLZE

8-point DCT Flell:= deycle®] Transposed direct
foom 737} d2| AHgE 2 Qle} 71Ee] FRES
add & shifte} AUE A}-8-3lo] 8-point DCTS S35}
€ TEE Wol AHSLT Qlck ole} AL 71 7
25L& 29| B43io CSD¥e| DCT ASES A}
43le] GlAlS efstar Qlok £ =ef|l 4= CSD3
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F2& Aksigich 8-point DCTE] 7o 2¢] w4
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o] AMgkt 72| tlAl A4 fs= DCTE| =7]
7} ARAGE, w7 Al AN e} SoleE v S
A7t ARE B 4 Ugleh 5 8-pointel| 4] 16-point
2 DCT a7]& g7y, I1mES A HAEE
00| E2 FE|w FEuEe] o gl Az|eg b4l

o 4

FaE

2 B} B% AA Aok wfeb) Al
I'D DCT7} core AR JPEGO| -}

MPEGS2| -§-8-=ll4 2| A8 < glck
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(3]
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[5]
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