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Abstract

Because output of multi-code CDMA system adapted high speed data transmission becoming
multi-level system use linear amplifier in output stage and complex output signal. Therefore, Multi-Code
CDMA system has shortcoming of high price, high complexity etc.. Binary CDMA technology that allow
fetters in existing CDMA technology to supplement this shortcoming proposed. In binary CDMA system
When correlator process high speed data, bottle-neck phenomenon is happened on synchronization
acquisition process, it is very important parameter. Because existent correlator must there be advantage
that power consumption is small but flow addition of several stages to receive correlation’s value, the
processing speed has disadvantage because the operation amount is much. Therefore in this paper,
proposed correlator has characteristic such as data is able to high speed processing, chip area is

independent and power consumption is constant in structure in binary CDMA system.

» Keyword : multimedia, Binary CDMA, correlation, synchronization

. HHHX} olu
M 1 2007.2.5, AMAY 1 2007.2.23, MArtZ e © 2007. 3.25.
CAgTste B AAEELERY, C fegsm FEeve s nE Bk

o



156 ®E AFEHREE HL(2007. 3)

.M E

AT olTBA A 4 e tgel AM8AtEd
A B 74 gelrdel 4 Mulx 876 g 571
€ ¥3713 Qo E3 AbgAe) i 8l A% 2 |
/e A2l SE7b AL gl M AHeAEL 14
o HelgE A2 4 sle A2dE aTskn gl

71E 1% Hole Ade] A% Multi-Code CDMA
ARl Multi-Level 233k& 71024 28459
S0l S71En FETe] HFA $E/E AN
22X 7tHo] HgAE stedole] Badel ylEt
€ 93 7T Qo

oM@ @< Bdstmat 71& CDMA 71€9) 7lwkg
T Binary CDMA 7]2°] A=A, 22} Binary
CDMA AJ2HloM 314 dloje] At A WEH o] 2y
He IddcHe 14 Ade] YeF F7) IS
- Fa% A2d sejngeltt 7)&9) @Yol
T AYAWt Aok Aol AT ZPFolde] ge
A7l flef cleide] 7RkINE Aol slmz Al g
delay7t SHhEle] A7) $%7} e dHg 7R Yok
a3eg & =R Binary CDMA A|28ldA HEa4
T A4FoRA 29 HolElE AT £ glow, b
Bl F7Ritleks 3 Wae] SYaoln Agansl o
AT 728 7Pe 2ol g Ak (1) (2)(5)

Il. 7|& Binary CDMA 2

Binary CDMA 7]&€ 7|2 CDMA 7|&9 Aol
T Bk B BAEHE ZgAA 4w, Fu
A2 Q18 BgHoln TEAR ol 3 &
S 2dE 7R 9ot B3 A} SEse
4 A3 OF gdo) He EAIZ <13 PAPR(Peak
to Average Power Ratio)o] #A|7] wjZo)| £Algio)
A Ad¥ge] Wl =3 S2017) Dedlr] Wi vlg
o] Z7IeHA = 9HE 7

2122 Binary CDMAE ThFe gdle] ¥izass
oxlgtsled TDMA 4lE 3oz ulzo] Agsime

TDMAE RF EE5& ol&3le] 72 B4, & 71
3, & AYan 3o AT FAE 28 5 3o
™ A FHEA 71$E WPAN(Wireless Personal
Area Network) ¥ WLAN©] ARgo] 7Fssie}, 28 1
& o9} 2 TDMA 54% 7K+ Binary CDMA9
A28 Ao},

2% 1914 Binary CDMAE ¥ 2132 A9 A
3] A8l A42e] 4 N3d HE gE g 3=
alo] Ade] Awde B £ 4 Qg AzE
5% gate] B AssiA "t

ol 2] AL Bl HalN AgsiA &4 4
zZtel g AZ7t wlelud (binary) I LAFBE
a2 AA AzE He P2 (Multi-Level) A3 2
HA "o

o

|

1
o b3 m:@ Truncation m:ﬁ»iPmeNﬂn? s :

) v [ Cori | mpp (IR sy 7]

-t il

}i“m Correlator mﬁ}"D/Aim}ff‘“ ]
€2 N

! ) ey { Comraiicr ] i DI} meap 1)

f....C3 : i o X
33| 1. Binary CDMAR| AlARI M
Fig. 1 Binary CDMA system block diagram

ek CDMA XY 2 #Ez © A58 dgs)
Al =Y S RF 28] FAAo] Hojdt 43

2 off

%Z7)(Linear Amplifier)E A}-&ajolqt 8l 421t
A= Heldd 21%E A/D(Analog-to-Digital) ¥3
T3l e HE tixd A5 vl e HE o
3} He] vE Falo)Ad (Multi-bit correlation)&
o 3k B AibgS ARot 4241 Az
Z7} 7183 d Aot} 28y} Binary-CDMAE 3
13 Zo] HE iz vyl A58 943 AZ9 g
2 W35l Binaryst € A3 2 ghso] A4o] o]Ro]
ok, Eg YukAQl TDMAS RF 2ES olL3xT
U A'd CDMA A28 o] 7Fs3ich. (3)(6)
AEE NsE FAdo)N $41 Al A3 Aa 3=

o} Y F=5 F3lo] correlationS $3dlw 1 A

i

(A

Hr A



2
=

271 H3& 94 Binary CDMA A28 zdgolg A #ad 97

157

HE o] g3le] Ao AEHRE B3l D/AR Wg
g 3 ZF ARgAlA "olHE AdgsiA "t

Binary CDMA 42 PW/CDMA(Pulse Width/Code
Division Multiple Access), MP/CDMA (Multi-
Phase/Code Division Multiple Access), CS/CDMA
(Code Select/Code Division Multiple Access)E W
Skii=g

PW/CDMA w4
£ FAFo3 WRsle] 28€435e] #dE Binaryshst
o] Az Flo] 9

Haye Anas ] 50 AR 5
2 7

rs‘-‘
o
4
s
g,
3
1y
N,
1y
L
o

A Byl Ao el e
DEERE Bﬂﬁ_ Wage) o) tﬂJ—m DS/CDMA
S 5% ¥z 542 Uehipl Atk aeh} B =2
& WaZom vy HyolA we HUT BaZol
27922 $4 A A% tgZe] YolAn 4 @
2% B2 gol ¥old 74 A ¥E AolHET 4
7] PEthe 2ARe) Yok

2l 2. PW/CDMA 4
Fig. 2 PW/CDMA method

2| 3. MP/CDMA 2l
Fig. 3 MP/CDMA method

MP/CDMA714& 29 3% 2o PW/CDMASH
A Agasel 218 98 o 7] i

gdo] AAF AF A5E WETh: Heol
ﬂ} g ARESE Aol vlEste] 94 ol Bt
7] o] Ao 4 X2 ?“’?SH W71 olxict.

CS/CDMAY 13 49} Zo] A ¥z wWaa FA}
st 2= Aol 4 diolgd] i} shel :'ﬁd
Aejsle] wizgd AMggo @M &Y A3E o
AZel Py wE 4 At nHlE A7)E THE 4
HolHE o] g3l 279 2= FFelN shiel F=E
Aejste deigl 228 wsle] Ad delHd Fal
AFTE A% Ade] F7RH HH 2= o] o
£ 2 Zo] s7HuE 7] odrke SiE 7R
o} (4)(7)

k)

Iy
i)

mlo

oN

DECISION

DECISION

T 4. CS/CDMA 4
Fig. 4 CS/CDMA method

I, A|AEZ| ofalo] 7|gt mlo|=2lo|d
x5 JIXl= ZEole MA

Binary CDMA #4]& PW/MP/CS¢ 2o| 2%
Aoz YA, olu dolgd g 718 5T A
ol A do]elZ AejehA sl ZdolEle 1A%

of tjgt x|do] wj$¢ Eo} Binary CDMAS] dlolg] A
2loll th3F HEH ol ‘”‘Eﬂ“ Holt} ol F7] A
AN EHOM Br}l =& performance® 7IRAl 3
71 9isted we A7yt Al glck 7P HEAY
walo g2 = systohc array ¥4, full
adder ¥H) o] gith.

B =Re 7E ZiduEEe U A
e FZ27 Fol %7]@.5"]7&-4 #HaE g F
= PBS(Pipeline Based on Systolic array) #&=
A kateict.

A¢kE PBS 72 PBS process element(PE)EE
TAEe] ¢lem PBS PEE 1% 59 2t}

pipeline 8,

zeo
q‘é’a ©

-

[e]
A



158 HE AFEHESREE M(2007. 3))

input
o Buffer

thit

Thit 1+ 2bit 3+ 2bit

2+1 2bit

; log2! bit
Gog? - B -1
& 5. PBS ZaAA 2R}
Fig. PBS process element
Aol BHIECY  ;—{(4,,a,,a 9r .., a8,

PBS PE 29 p=(p,,5,)E 4 (DF 2}

b= go-l+gl-Z_1+g2-Z'2+g3-Z2+ .................. €))
g4-T2+g5-T2+g6-Z2+g7-Z2

4 (DelA g-function® gold code 24 <1
tlelE S the weightE A28k He}

ol weighte 714358 I53l7] 98 weight
BEA B2t 47t delay A= Aoz go
HEo o3t 5718 S84 drt.

19 59 Zol PBSE 71& systolic array 4]
FUSAT PBSE FHoHE 72 e SaaThe 4
ol arh. 7|& WAL Holelel A77} Z7kskA 9
A= systolic array TERE HlEHoz Zu)E)
Hoh 5 log 522 F7K8k7) Wil 128, 192, 256
HIEEA] gl Azt Ade e 4 Yok
DA el WA 9 iwdEel Fvlee AR
W3 ",

ol T e folna £ =EoME PBS PEE
€3l pipeline #2lo] 7Fsse wlojgjgo] 273k
= ISR Fypt dsEA] g 728 2
PBS 7%E Adsidtt. 13 6& PBSol g 712
Tz},

a8 69M Heulel Zo] Systolic PEE SWER
16702 7AsY <Qlge 128vEcitt md e}

Register 2x16& pipeline 71%& F3F + A==
3 AAEE ASE 71%5E FPsA Aok o
of A74€ wle|e1E5 LSBHE AMEAl ot a2lm
Ge 4 (20 Zo] gl i B5djolEl o)},

G-func,

o
07 bitg Systolic PE O 2

% B
Gy
K~15bits Systolic PE 1 3
o, B
- G,
16-23 bits Systolic PE 2 2

Registers [~ output
x16bis

s

120127 bits

I3 6. PBS 7%
Fig. 6 PBS structure

Go=1{g0.81.....87}

Gi=1{gs5,89,....85}
e, 2

Gn={g8nsg8n+1:--~rg8n+7}

o8 128H|Ex SHIEY 16709 BEoz EEHCH
7€ 16HEES] HolHEL Ztzte] PEOIA weight
st 714l BEE 7)%E FAF T, 2M|EY dHolgz
2849}, 2949 foHES Y¥e ke stage PER
053 U5 Register2x162.8 o] E3ic}

U stage PEZ ©]%¥ 37t A3gke] LSBE PE
9] carry2A B8 =M Register2x1698 o3
telHES 24 ER 16719] 328|E dolEE B8
e},

AHE 328|E dlo|ElE3 7} stage PESl 2H|EX
1670 systolic array 71%% FIFH FA
pipeline 71%& F337] 943 NI LS AXA @
o} weF 1928E7) gFo s ALgd A4 PEEL




1% 571 A2 E 9% Binary CDMA Al2® Ed o8 4Ad #Ad A7 159

N =7t a2 o)u) 8719 PEE Aoz &3
32 %3 PBS #2¢ PEO~PETE20| XD Y
A 64HE HloEHSE Yo o} S 38
Hot

IV. ®Motel PBS architecture AA|

B =8dA Akl t2e AIAEY ofglo] T2
HE E solxmelel fxeld). oy pxE JE F

vl dHg ANE Zhe A AEF olgo] Fx
g ol g8l dlojelFol) wet iteration 71%S 479
4 JEE 3h=dl gk
4 (3)& A" PBS FZo AR gold code
generatore] gt YAjciahalolr}

N

]

B
2

o

ol

glx )=X3+ X4+ X5+ x%+1
glx) =X+ X X3+ X%+1

4 (e 712 gilEange FasEs B0 shse
CRISeleh. 1E2 ¥ =2e) PBS 72} vje] He
2 4 (3)9) DS AHgstel agdolEe TS

clk —

B
I —

Phe g sl

2
fr—r—— Prraftel out

e _baf i Registery
en detayi ——————

e —— st O

T R —— L,

CR_fEg gl

Gaold Code Genstatar
glm) =2 +x"+x° +2 +1
gl = P +xt 42t 420+

]
BRI il

[ . S

% 7. PBS €5
Fig. PBS block

oy 72 PBS £%¢ i@ %Y TEE Yehin
itk PE €52 QU|ES] A|2EY offo] 728 7l

T} 8HIE A|AEEY ojdo] 2= WY gated delay’}
2.73ns7} AZch 28 Tollx9} o] HHslE 128H]
Ex ¢a}dog PBS 2207 4#ET} ¢HE o)
HEL PE £802 QHEY Felso] sy dgd
dlolHEL Z7ke] PEAA AIAEY ofgle] ke &
A At @ #3) 23, PEY &7 24ES Hlo]
B E< Register2x16°2.8 93¥3 A4 t& PEE
29] carry® 2P| sl PE &8 2MEZ 1.SB
7+ 1" =)

L e R

cie
en_buf
en. deiay|
en_delay?

“enjatch
en_reg
ge.func
high
paraiel_out
pbs-in
rste

"

i

2
iik
7
w
7
|
L
&
W
2‘.{

T2l 8. PBS Zeiay Znluiy
Fig. 8 simulation waveform of PBS

¥ 82 PBSY Wig #AF mojdydxm mEolrt
gold code generator® &I Z4F AoEE, a7
o ARAHN T i FHEE RT3 Qo

V. Hote PBS TX MSEA

RoAde ALgH & QUARTUS II Ver. 3.00]H
clock periode 20nsE AlE3IFC)

£ 1& Y 271355 % 7lE 72ER 2
=RolA Aok PBS 7290 A%-S A8 Hol

=

E . Mgkl me ds2ME
Table 1. performance analysis of processing time

systolic array 3.97

non-pipeline 13.25 @35
pipeline 1 12.26 @70
pipeline 2 12.49 @gs
pipeline 3 11.91 @100

PBS 2.73 @20
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