B3 BLHR Volume 31, Number 1

20085FE HE
shol a2 W ISR HRAE B

KICS :::: V"

@roane \

° -9 | |

Korea Information and \ /

Communications Society \ %‘
[ = @

H I @ 20084 5H 23HGE)

Bp:s * A % =

K o@ oW T T % @
wooB W R W

| WO O W OB %W
X W | & B @

I[IEEE MTT/AP/EMC Korea Chapter




s, aid
3

.......

w321

325

vevenee 32D

333

337

....341

.......

Session II olo|a 2Ot £5352 o}
A2 IFH E320
13:30=15:25 24 3 & (Add)
(24 =] Compact and Wideband Ring Hybrids with H.R.Ahn, JKim, BKim (£%
13:30~13:95 Coupled Transmission Lines ZFd))
[2-1-1] 13:65~14:10 2= dydxd E73F F547F AP E  wAd, d49F, o3 E, ol&
7}#] = balanced coupler T+ 59 (F=FHsrE&d, A
Al - )
[2-1-2] 14:10~14:25 F 7Y H-FA7]|E o©]&3 Balun-BPFe A4F, 58 Fdd)
A A
[2-1-3] 14:25~14:40 AY-Zv] EFARE ol€F HFH =2 LAH, /34, o1BE, 443, .
FY balun 73 AEE, o) $4, Bdr]. 5B
(RAREAQATY, AA)
[2-1-4] 14:40—~14:55 =F iy LEL o83 9dd HEY Aujr|e] HAAE, 54, =98, AHT,
A A AR, 297 (AR, (F)o)
gelel = F41)
[2-1-5] 14:55~15:10 DGS F+=Z o) &% Schiffman Phase Shifter ©]1%3Z3, &4, olA% (5%
F W)
[2-1-6] 15:10—15:25 H #AH Al T4 3= AT, $74F, FFA, AL&A,
Qg (M, £HFY)
15:25~16:00 Coffee Break
16:00~17:55 =3 |FH (IAA)
[ZH=F] A<l 72 EALS 2= dY9 53 o] w4, otek (&)
16:00~16:25

[2-2-7] 16:25~16:40
[2-2-8] 16:40~16:55

[2-2-9] 16:55~17:10

[2-2-10] 17:10~17:25

[2-2-11] 17:25~17:40 Fin-line El°]¥& o©]§% 94 GHz CPW-

[2-2-12] 17:40~17:55

Design and Implementation of a Highly
Selective Novel Directional Filter

E3r) €9 EBay AALE 9= HY AY
A=E2 Ka dig 4 5718 44 ¢ A=
Interdigital Capacitor 7]¥te] ©dy gLy
REE o]£3 vle]2EA HE A A
.'_F_L

718 A Z9H(SIW) A2
o]-§-3 Ku g 4 Hol7]

. Q
HEFE

7|34

3 =ug Hfy] A4 9 A}
Al 2& Pressure Conductive RubberE
g OF 29 H7XY A5 FEH Y

?_
ol 8

S.R.Zinka, S.Nam, W.Min,
LJeong, J.P,.Kim (5%4di)
olgts], <z, AMF, |A4EE
(Fd)

o]3x, °1¥Y, £7F3E, SFH ..

.......

(A A o)

AFY, ¥AE, osig (obF ...
o)

AT, B7, o=,

o], AMF (F3W)

SLARAE, ...

349

353

.37

361

365

Z71E, A4, 93x, o34, ... 369

HAE, BAY, AEY, |52,
ABA (o}Fo), FAAA)



20084E FHF vlo|a 2y U BWIERE Bilo ks SmoCHE Vol.31 No.l 2008/5/23

g, oiriA,

3} o]% 42

Ago|rj

E YAzt A7) 2 Ax 3

CERRERELR
443 o] gt ¢ 3}‘—-
s F3E
e f«mzs}{: WMz FUgEL e Al

obge) E4l

2
IHGroup Delay Time)2 ZAdEs= A}

i3

A

A7)d EAL AL 2

2 d02 )

1299 +935 2 B &&
27ste #A® Al ned

o FZ ooy, o

Eoie-

‘.::|L°1l e B e e

Negative Grouop Delay Time Circuit

Seunggyun Kim, Kyungju Song, Heungjae Choi, Yongchae Jeong, and Dal Ahn*
Dept. of Information & Communication Engineering, Chonbuk National University
* Dept. of Electrical & Communication Engineering, Soonchunhyang University

E-mail: banseni@'chonbuk ac Jr

i Abstract Lo FEY AL Seide]l Age vlzny g4
% I'.ln]this paper, we present g\na\yses of Shum-SeLieis!Series- FHAT S oggor), FaA Azke)] Age fEy o2
Paralle] resonating circuit and a negative group delay time _ B o Sy -
tets. Also we examined what elements in the resonating 2o HY &4€ dov|y, HIUHFIE] vAE
uits influenced the negative group delay time. To show FA) st= ©¥o] il
lidity, we implement the Shunt-Series and the Series-Parallel e STE = Fiof iy &
negative group delay time circuit (NGDTC) at IMT-2000 Hel Ae=A 2 az9 F=HE T ¥
tation TX band. The measured results of Shunt-Series (Negative)2] F3 &3 EX&S 713t EEES U9
d Series-Parallel resonating circuit are -0.81 and -0.61 ns, e 24 I zo] M= o] Wolx i 9l BE

rt

o]# =25 Lefi-Handed Material(LHM)o]2} &}, o] &

= A& HEHEHAZ=2 FPEHE Left Handed Transmission

Line(LH-TL)® 2 &8 A77F €o] &s/fs Aot
2 A2 LH-TL 725 °]&3ste] F-o FAA AlbE L4
2 2+ U8 i"d AT7F ATl PYHH2L gl

o
Aggc} olejg @ae  LH-TL & o887 x, o ¥x]d A% =28 7
QT dsto] vlelaest s HEE ATE JA 24H

3 Qe E5) 7] %) F 8 Feedforward Hb2le] ZE
7loll F-o] wAA AE e AAd HA2E AH L5

Qs @A Fale

Fyg  AA FF719 £&E AN} PY AT 25

=
g4 nag W = Sl
3 A5

2 o9 Fos aejy X F7Re) =8 Yo FXA AP 42
237, Fel FAA At HZE olgstd] 54
5 o5 EA A FL GEvlo wa) gAY 4 HAEZE THL AL 2AsA, FERo=2 a9

| dowma Myy = 827 oEA o] FTAD Aol JFL vIAEX
#psut ofe] d¥s /NS AgSY 4 € AES £E2e 279 Fug. g 2 sl
ylng% e m, ujAE GRS gy s 7 #1= Shunt-Series 3 %3] &9} Series-Parallel &3 3] & o)
23 FA) A Akl Age] = e 5S4 BYHsta, 4 32 8471 o9 A o 2
A Agro] JFL vNEAE BAstu, d¥How

BZstioh

2 T4 BK21 Algde] =)

—341—



2008 % HEFE vio|Z =ik o WG SBigkd

A SCEE Vol.31 No.1 2008/5/28

O. 7o FXA Al ¢ 3)=9] ol

1. Shunt-Series % 3| 2

Shunt-Series (53) 5% 28 asnwgad o=k ) 19 g
k. 13 1 9] HYW 3 fze] 944 ¢
A (¥ ek 5= et

1
Zin.SS' =R+ _]COL +;L)_HC_ (1)

c

2
< L

b

1

& 1. Shunt-Series 2& g 2.

H Fre 4= o2F He AlG(S S Feba,

== |
AgdEe TAD A AL A @0

WA o
o] 9] gk}
GD=ﬁﬂ (2)
dw

R ... P (3)

3 Hzo dHd 2 e 3 oz Fo Fx
A MRS G F FE AT KHEFe Falo) o)
A= Feo] FAA AL WAL 5 Uk A 3
o] e Aot M3} groll uwtE FA|A AYsE

MATLAB & ©l&38ted 2431, dAutEe FaA =2

A
Bl
“0
1L
&
N

—342 -

Group Delay [ns]
Y]

2. Series-Parallel 33 3=

Series-Parallel(SP) 337 =& 4o@¥ ad
C}. Shunt-Series &3 329 o}atrzjx] dyos
98 dHD2(Z,08 THE 4 (D9 g

1

7

in.sp —
1 1 h
RN Y
R jol

Z;'n, SP

L
-+

L

18 3. Series—Parallel 238 3|2,

Shunt-Series F1 3|29} L& 5 o4& A4 M
TAA AIZHE FARE 4] (5)9F o] FEd0, _

2R*C

GDgy =———
T BZ 4R

TR Bz AL S T oz Ho
A ATE FZA & 5 ART Hgo] aild 9
EFe TAA AR 93N £ ok 33
A A 20t A gl we #3d
MATLAB & ©] 83t 243salx, Awae 48
H 4 o] YEFYITE Series-Parallel 32 32 '



[s]
Fol dss % + am

a

®10

5
Group Delay [ns)

200 qap

180 170
Resistance [Ohm] 180

MW NIHAIE A grol = Series-Parallel
S22 B 2XY At EM

=3 A%

I A Al 24 slze] ]2 a0
AFsk7] 91stad, @ Mol HuWH Shune
7329 Series-Parallel T 2o sty
ALS] ADS £ o] -3 AlBHlold Aaje E 4
dte] A2 slze] 24 ARNE AAFAL.
00 th& ol 4| Shunt-Series T2 32 o] Z 4 Fu}
Al GHz 9} 2.17 GHz = AA59 20 Series-
ez FH Fuid= 214 GHz 2 A3 s)

) = 211 GHz 9o 4] Shunt-Series &3 k1 =
A%o] g Al Eeo] 4 9= An=s ioﬁ%’-—q_
ol A oF 081 ns, WA HzE AP
) 23l 081 ns © @& AUk o] o te_uw
B olsle] 78 71X 1 gl3dc).
2 214 GHz t 9ol A Serics-Parallel 23 3=
ol ek Algeold 2 =H AR nezo
1914 % .0.76 ns, AA 2 328 AAPL o
AT 086 ns © e A9 £ AAgct 27
unt-Series ¥ 3R ol gz WAL= o)
B olste] oz w9 FEx gron, A
! FTIE7E ABebA 2.14 GHz o)) M e}
278 42T F vk 28] yEa gk
P42 eizk aae Algdol oy o
ik -3.84dB o} 79| ZAbgk Hujolmz o

Ae ohch F4) F3t
g ol gste] Faw
Sl2HQl Aol Yol
A #E e AT 242 Y¥daA FEY = gloly
HE A g e AAE ol 85U7 G| WA
@ exjolr},

!->

o, Series-Parallel & %1 3] & 9]

m3
freq=2.110GHz
roup_delay1=-8 085E-10|

oa —|
-Z0E-10 W
3 ; v
S wsoe-10 0
ES m3 ’
-B0E-10 ¥ .- |
ThRERasy S5 ) O 0 . i
Z00 20!2 204 206 208 210 212 214 a5 218 220 272
(a)

CHL 5, log MAG S dB- REF © dB Ll -13 164 4B
cHZ Sz, dalay 5@2 ps- REF 0 = 1. -8eS. 33 ps3
" :

o [ ]
Cor
MARKER L
2. t1 om
T
s
Pitm L Z ¥ ZJ zi
31-268 S _ps
car ¥ ’ ST G
1 & A N s
e | ; 3 -
o J l b, | [ |
START 2 @88 B0 Ba@ MH: STOF 2 140 098 @@a MHz
=
f =

5. 2.11 GHz Y Shunt-Series 2 &l 32
S 2XAH 29 (a)Al2g0/& 20 (b)=xy A

mio
freq=2 141GH=z
roup_delay3=-7.621E-10

SHE-10 —

-4E-10 — -

“SE-10 B #

PO Oy

-6E- 10 s
gl = mi0

|
I R ‘ . r_[|

204 206 208 210 212 214 218 218 23 222 224

frea GHe

(a)

—343—



20084EE #FHZ vlo|a =2y U WU 2 K& S CEE Vol.31 No.1 2008/5/23

~H1 5

(b)

Y,

o

6. 2.14 GHz HE Series—Parallel & 3 22|

TR 2 (@Al2d014 ZD ()EE 2o

V. 2 &

ool iz o XA AR WANE 2 V)
w0l o] Tnbate], 7] & o] ATolA vlekPH i
ql ol®AQl ¥H daE AAGL o]F APHA HF
S Bl B9 BIsgch

Wil A A AIgE o] B Al Aol 7HkEle] H =
S 74 sl g uw FAgke] o] FEe FIRkg otz
7o) A =xgtorh ot FZA oAl dF @zt LA s)
A, ol $e7t ¥8le JAEr 9 AEAd s g

=]

%
g gats] Ax ®ahy) W] B Aoz BAd

Ha I

-y

[1] Sangkeun Park, Heungjae Choi, Yongchae Jeong,
“Microwave Group Delay Time Adjuster Using Parallel
Resonator,” [EEE Microwave and Wireless Components
Letters, vol. 17, no. 2, pp. 109-111, Feb. 2007.

[2] S. C. Cripps, Advanced Techniques in RF Power Amplifiers
Design, Norwood, MA, Artech House, 2002.

[3] P.B. Kenington, R.J. Wilkinson, and J.D. Marvill, “Power
Amplification Techniques for Linear TDMA Base Station,”
IEEFE Global Telecommunication Conf. Dig., vol. 1, pp. 74-78,
Dec. 1992

— 344 —

[4] Fredric H Raab, Peter Asbeck, Steve Cripps, and Petg
Kennington, Zoya B. Popovic, Nick Pothecary, John F. '_{.
and Nathan O. Sokal, "Power Amplifiers and Transmitter
RF and Microwave," fEEE Trans. on MTT, vol. 50, no. 3
814-826, Mar. 2002.
[5] Yong-Chae Jeong and Jong-Sik Lim, “A Novel Freque
Doubler Using Feedforward Technique and Defected
Structure,” [EEE Microwave and Wireless Componenis Lell
vol. 14, no. 12, pp. 557-559, Dec. 2004.
[6] C. Caloz and T. Itoh, "Transmission Line Approach ofL
Handed (LH) Materials and Microstrip Implementation of
Artificial LH Transmission Line," [EEE Trans. Antennasi
Propagation, vol. 52, no. 5, pp.1159-1166, May. 2004.
[7] A. K. lyer and G. V Eleftheriades, "Negative Refra
Index Metamaterials Supporting 2-D Waves," EEE MT
Digest. pp. 1067-1070, Jun. 2002.
[8] A. Sanada, K. Murakami, S. Aso, H. Kubo, and 1. Awaj
Via-Free Microstrip Left-Handed Transmission Line,'.'
MTT-S Digest. pp. 301-304. 2004.
[9] I. H. Lin, C. Caloz, and T. Itoh, "A Branch-Line '.:.
with Two Arbitrary Operating Frequencies Using Left-Han
Transmission Lines," IEEE MTT-S Digest. pp. 325328
2003. :
[11] O. F. Siddiqui, M. Mojahedi and G. V. Elcftheria
"Periodically Loaded Transmission Line With 'r.‘f
Negative Refractive Index and Negative Group Velog
IEEE Trans. Antennas and Propagation. volsl, ng
pp.2619-2624, Oct. 2003.
[12] J. Woodley, M. Mojahedi, "Negative Group Velocil
Left-Handed Materials,” JEEE Antennas and ,.
Seciety International Symposium, vol.4, pp. 643-646,Jun.;
[13] B. Ravelo, A. Perennec, and M. Le Roy, “Synthesi
Broadband Negative Group Delay Active Circui:s,".-
MTT-S Digest. pp. 2177-2180, Jun. 2007 _
[14] H. Noto, K. Yamauchi, M. Nakayama, and Y. I
“Negative Group Delay Circuit for Feed-Forward Amp_l_
IEEE MTT-S Digest. pp.1103-1106, Jun. 2007 .




