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Implementation of DCT-based Low Area/Power Noise Generation
System

Dae-Ik Kim*, Hong-Yul Park**, Jin-Gyun Chung** Regular Members
Q o

EAl A 2He] Ao ofy] 7[R 8 AL wElsle] SAEo o) d) ol#dt EA R Ag WA= 7
o]zl BAS Zh= AFS A15E AAshEd AREE s Alaglelth B =i 2ol Aok DCTE o]83F 4
S ul7|o|4 DCTE A3t 3|2 WAL oF 44~47% AHE Fol= TF5 ARl =gk Aok 2+ U
Bo] whe F2lg AMsHA] @A Heol 74~77% Axe] HMHAwE FRrAZch

ABSTRACT

The performance of communication systems should be tested against a set of requirements. To this end, noise
generation systems are used to generate noise signals with specified characteristics. In this paper, we propose the
area & power-efficient noise generation system based on DCT method. It is shown that the proposed structure
results in area reduction of non-DCT block by 44~47%. Moreover, since the proposed structure does not use

high-speed internal clock, it achieves power reduction by 74~77%.
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32-bit shift register PN sequence )
Primitive polynomial
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32-bit shift register PN sequence .
Primitive polynomial

1123 ... |21]22],.

11

30| 31|32

T3 4. $4% PN A& A7)

ACC(1) = X(j)R,41(l') 0ot X(J)Ru( 7) 1+

o+ x(7) R () y—o+ x(DR y(d) y—

=2
= +() & Rk, M
1 =0,1,~, N—1,
if i<L,j =1,
{if 12 L, j=N—1,

o7]oll4, x(j)i= DCT £Z2| jiAl &4, Ru(d),
= RM() F1ZE HAI12Ele] kA dx]2E Flo]
‘02l 7% ‘1o ‘1]l ¢ “-1'¢] ¥Ich

Al)E AEm Acc(he AR g2 x()et
R (ol A7l c072] Zfe} 172 Jfge] zjele]
FAoE AES o 5 qlrk

Z Myl w2 F9 255 olgsle] Acch) E
He e Al Ry(dell AR ‘009 A U
Ml 2E AlAkste] shift-and-add F2He- o]
g FAE sl A g 2S5 5 qdrkel#dt
S F3slr] 8] 2™ 298] PN AJfx A7)
;Lal 4_9]. 7113] _,_245],&4

1o

°b7

u‘m

Weo] A4S M, 18 404 XORE =)

,] e Sy, 51 v S, Sw—pn L85 LFSR
ow XORHoA o= 19] 7H4E Rolzia &
), R=SI,+51+-~-+SM_3+SM_17} Flck oz}

A SRS A ke Pek Yo P=M-2R
o] AHrk M=100]e} bgahd, Ptz bl I
3} 71—0] A€},

£ 164§ Aok el A%, el
of At 0] AGTF ke AFE threld 47t
& 4 glek (171914 x= DCTe] %)

MUX MuX MUX
(1) 2 (N)

P = 1
D

4 bit 4 bit 4 bit
E 1. M=102] %%, P 3t
1] 7§ E3=R Operation(P)
1010 (10) -10x
1001 (9) -8x
1000 (8) -6x
o111 (7) -4x
0110 (6) -2x
0101 (5) Ox
0100 (4) 2x
0011 (3) 4x
0010 (2) 6x
0001 (1) 8x
0000 (0) 10x

i) R < 501 A% ako] 3& z27] diel 2x,
4x, 6x, 8x, 10x= zHz} Akt

ii) R = 591 7% : '1'9] 7ie} ‘0°9] 57k
7] wiell ‘0° 3k FH3ck

i)y R > 591 4% : ©9] gt
4x, 6x, 8x, 10x= AXKEF t}le W4

L7| wj ol 2x,
g alaizch

sle] e FAAE GHOCTS 2 x(i)e]
%) ’H7<1 917] ufiell th33} zro] shift-and-add 4]
P ol gale] TR 4 glek

i) 2x : x9] ZFS 1M E g1Z0 7 o]EAFIct
i) 4x : x| ghS 2-H|E S1Zo g o]EAFIr)
iii) 8x : x°] FhS 3-H|E gFo = o] FA7Irt
iv) 6x : 2x29} 4x2] 7S slAl(add)ste] Foof:

v) 10x : 2x2} 8x°] ke wHlAlsle] Frk

2% 5+ $Jellx] Avddk shift-and-add H}MA]-S- o]

43 AR Mux 55§ HojFErh i 194 Po
Exke 02 FAloR symmetricdt EAS 74| AL

Gopyright (C) 2003 NuriMedia Co., Ltd.
www.dbpia.co.kr



=1 /DCT 714k &8, AAY kg 7] 4

2! 5. Shift-and-add 412 ©]83F Mux -2

I Mux select signal generation using PN Sequence (1& 4) I

XO ] x(0) i
X x(1) -w
X(2) L+
—| point
DCT
#(L-1) Noise
i TS
Adder Tree
x(L) w
X(L)
-
X(L-1) w
(1)
[Mux(N-1)

72| 6. Shift-and-adds- ©]-83F 445 AF-gHA7).

W & 4 Uk w8 ghe Fake AS
ofi= Re| F7of| ulz} sign_flag A15S HFYA|A,
Fel @ 19 B4R vt F negate AlSE T3}
o 29 B5E YA

28 49 PN AR A7lel 29 59 Mux
229 A48y, Mclkg AHSHs ACC 222

=25 = ==

AAG 4E FLUAZ|E 23 60 W),

x(1)

__@L®

|
LGWI

ag 7. WARAE 913 A Mux £S5

Copyright (C) 2003 NuriMedia Co., Ltd.

1's complement

[%’W

sign_flag’

Select Signal

SAE FAZIE PN A wbslel] AR
Hi Aze dxsee] =27] M3} SeiE Mol
WE 2 AMgeiA wllgele] E7]5e]
Zejo] WAsIng 5)ze] FASEE ¥4 4 9
3 AHEEE 29 5 olE e 2T A8

oF % ek

oo

2. E525g st

a3 69 DCT &9 H
Mux(1)7} Mux(N-1)9] glHoz FHxEe] ALgy]
v}, Mux(1)3} Mux(N-1)2] Z24157} Adder Tree
ol A2 Hajle o = olck wEkd olEd &
e o]83le] 13 60llM (DI IEl F=E
a8 73 e FRE £ 4 ok

AiAzle]  wllEEel CLK7F a3 79
Mux_Be| Al"] Al ARgE|e] CLK="1'¢l 7$-

H ALE ff =
o

Mux(1)®] AlEE Al®slz CLK="0¢]l 7%
Mux(N-1)¢] A5 A=l g 29 ol

Mux(D)#} Mux(N-1) F 4137} Mux_A2] Al=l4l5
2 AMgEIch ==3E x(0)37 x(L)S ARZE x(1)~

x(L-1) Aol thsir® S22 A7} AJglgic).
7 49 PN A wbAl7)e} a3 79| FEg)

=-S5 723 Mux

718

2Ee g Akl sy

a3 8ol HojFErk  of7]ellx]  Mux(0)2}

sign_flag Negate signal
Mux_B l—] ,—
CLK : 1 ;
H—V
Mux(1) Mux(N-1) Mux(1) Mux(N-1)

883

www.dbpia.co.kr



gt EA1818] = 1-4] "02-9 Vol.27 No.9C

Mux select signal generation using PN Sequencé1& 4)
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