: Q)

NSC93-2219-E-009-024-
93 08 01 94 07 31

9% 6 16



7 I

REPFEL R R EHFT VS SL

SHEE SR RS kM SRR ()

F33- 0 SR SR A k(D)
%%, ¢ NSC 93-2219-E-009-024
ﬁﬁww:i4=ﬁ»a—ﬁii4m&:934—ﬂ
A gE A Wy REAFEIR R
VRS E AR fwl
WA BEBE LG BHEL RS
N @;}F_g it o

A A TR s L S
BOoMF R EEIREA BRI
RnF LR § © EF DRI
i RS (0 MR MR L B2
ERF A RN T EEANE FK
?os 54&- BV WL A o
P AR L | R
N R el B g S
&%LUZ@;’* AR R OE R R
( Wireless Local Area Netowrk > WLAN )
gL e A P Al e X B
W A#RhAche 2 - hEHESR
# (M4 monopole antenna) “4c » 4 %]
(sleeve) s H 14 & T| {47 & 747 ook
Boo B BV RIANT R dE
VAU AL RS A2 - LE T
8 EF gk B en 2 osleeve FAR
X MFEH A 24 GHz & 5 GHz WLAN
PR A WL 22.49%Fc 32.58% e
PO R o R R SR B e
7 HH#-we 59 0% & 2.4 GHz {r 5.2 GHz
WLAN i 3LenZ & o
SRR VS TR O ST
7o I R X g (Low
Temperature Co-fired Ceramics » LTCC )
# ARk 2t % & WLAN 2.4GHz # i@
o B F Wk B o P iE 5

crOp

pLook A f]sﬂg’g’if £

MAE - I IRy R ¥ @ ik
B E ~sleeve AR R A~ MR £
‘1 3 ( Low Temperature Co-fired
Ceramics » LTCC) ~ =2 &MWLk
nE

SR S Tl
a. sleeve H &% s g1 B2 fr L%
—éJ—
(- ) Sleeve ¥ & =% 5
(1) sleeve ¥ &= 5 h 12

el 1(a)® #77r > sleeve*h 385 41
FoAv- B s AR o oA Hp grs;%ﬁ?
ﬁf’fﬂr’"%ﬁﬁf@ﬂiﬁﬁﬂﬁﬂ*%“ Haw o
¥ #sleevernE BB L HBIRE A
$1/3 &4 172 Blb)s- £ &%
L=4/4* " AL F L fiehE X A B
1(c)i- AR ERGL=4/27 %34
&5 f=0fcnE X S0 d B 1(b)~1(¢c)
¥ oo 4ok B R X SUL G sleeve B
PE o At A BEAR RS 0 0 B
ek JRIE 5 T (blde fiZ o B BAF
FT AL AE A 0 FPt L sleeve! pfﬁ
R MR E P A ’f‘—"fz*i ﬁ;ﬁ
)x}m#mm]mf ]ﬁbo%ﬁa%‘ }j\gﬁ
sleeve s i f? #E R Ahe A2 - 3
EH 4B 4 Bhd Ak % PR
% > gt pEsleeveE & X A ~ BEOIT R



Sl BRI LLELETHERE T
A i i B A i~ 12
7 fe 0 “rrdsleeve H HR % MR F 0L iE T
FAR Tk o

(2) sleeve ¥ &% 2 %3+
hAR AP TR R L

RO4003  » H A4 ™ @ A4 7 % &
(& ):3.38 4p4£ 1 *»(tano ) : 0. 0025
w4 g 4 (copper) > 5.88x107 S/m
4 5 A& - 0.508mm

AR - BEHE TR RES
» (coplanar waveguide fed » CPW-fed)
LA F G 2 4 GHz ehw & 2

ﬁ%ﬁﬁ%ﬁ *ﬁ%@Z%ﬁ

B g™ F 5 Ef B A 1~7 GHz
i~ rfie d B 3 TR AR A
P R AR MATR o R
AP IR R I en A ] > B
FORRL AW A 4T L E R
T M B 5~6 GHz e df 305 50 ®
om0 5 -140~-80 B4 = 4 o F]Ut o
T 7 BREHFE R S ON
T B Rk E R SR e s
BT 1R 5~6 GHz 4 & mﬁ%] IN
PFLm IR 4 > TV i B AR gk
oo AEL P FEIT sleeve BT
O e H AR X MO P PR R 0
TR B3 MR 56 GHz iy »
FEfuigm i = LT fie o

—;4\;\3

(3) & » B
BT CPW-fed = 3% M4 e
LA A B D P oh L ik e sleeve
‘*f#mﬁw R &
B H e X AR Imm PFE ¢ 7
X Mt 5~6GHz it T 245 chpe g
fie o fe gt pF OAE FE AR B X T sleeve
BRDEEE S o Flpr g AN
isleeve EH > BE &R 5 14mm H 3
B & 7.5mm > iﬁ ' 4 sleeve ..{ﬂ‘ﬁrs

14 mm > 3 % sleeve

B MO IO g~ e
d S S TR 0 A7 0% sleeve %
HRERT > g AEITE sleeve i
FRME R T AT PR
H:pﬁ‘m SR J g N s s E
T o AAIL AN T SR 2 PR
FeNBIE X MR & SGHz ¥ 2.4GHz
WLAN # 4 % & 5 3258 % fr
2249 % EPILAAT T e 4 3 SR f
53 7% & 2.4 GHz fv 5 GHz WLAN % %t

LR

(4) ks % 23tk

Jedp £ ¢ o @ % Agilent ESO71A
B iR 3 0k ~ HP 8530A £ ip) % #Len
¥4 > £ 345 244GHz PEAE B 4
2.17~2.74GHz » £ $&45 % 5.14GHz p*
WEH: 4.75~6.40GHz - 2 £l i
m*k‘ R Ae®) 6 ST o BR ek
Bl 4@ 7 B 8 41 o @ BRI 0

BE T w2 A9

(=) *REF1IETRES

(1) *&E g1 BFETRERK
Fl A3 2 0 sleeve H 1% M

1OEA R £ TG ok 8 e R

m@@lsﬂ FH TG r*s—‘gg)—"&i%g;’_r

E o %R G M g CPW #4 % »

4o @] 10 9757 o

(2) e Epe%

4ol 11 #7702 a1 B A 24GHz
2_ Return Loss % -17dB » % 5.2GHz p¥
% -23dB > ® port2 ¥ port3 2z B h
Isolation % WLAN *tﬁ 45;»“’ F0 -30B 14
T AeE 120 H ¢ P2 ] 4o 13~
B 14 #77 o



b, MERILEF L gk T

(1) =r2sBeRikE
BaamemeRF L gdF
(cross-coupled bandpass filter)4- @] 15 »
v u;”ﬁ“d LRV R R i
s B E A A s s H P -
44 1@%?]7/3?‘1&» e § N *iﬁ% T e
B 0 @ ARG s AP s R R
U A TRk SRR A
WA R 2 ARk BB AT
BACA e B16 - E0-f & A A A=
Fetrdlimik B & AR B A 4cRI17 ¢
AR AR e - 2448 5 T
s BB oA H - RS B
LRI ERAEY B ¥ AR
b

Fz 2 REFY AL B E R

A

¥

=,

(2) MERITEEY LA Bkt
LTCC & 78 %-#c: &=9.1
loss tand=0.002
metal thickness=12um
LTCC thickness=35um or 70um
)IL)’L '%/m—iJ%Pg }i,tr% /f%[l,/ﬁ‘vg'g
fﬁﬁﬁif’ i”%‘”’b' T RG]
FRFhAS AR aEmEd
LT Jﬁzﬁ»e’g"*riv/z{”'mﬂ "*’{F'—r » 245
GHz > “ 6% 5 10% » ¥ R &
B @@?J T BE A3l 4 v Pl
23 2.1GHZ/f@ v N AR AR 2R
OEE S FrA|H AT R A A ik o
B R% i H i R b ml% %‘t@ﬁ
%4ﬁm&@mP e B Ao 18
ATT o H T & 19 gk BARE
+ A E’th\}k;fﬂ.—t pb%&@ﬂ%ﬂfﬁ»%’g‘
LRI ST EHT TG £
¥ r§ #F % B B 4% 3 W Microwave
Waveoffice #- 3% iv & & v ¥ & 7
C10=C30=4.20 pF ’ C20=3.95 pF ’
C,=C23=0.89 pF > C;5=0.315 pF -
L=L,=L3=0.7388 nH - H #7 5 5 Ji; Bl 4v

w -l
" (’”3* Jo

=

)

S
o

(3) TER¥

RE R AR R T
SRS L4 D ed fE KT
T F Al od A LTCC $H#¢ >
ATREY TG H o TR
%ﬁa@?%mwﬁﬁ&ﬁéT?
B nE L i E ARy B 0 T
AT IRV EY o AR F a0
A AeR 21 AT o BT F PR ES B
vk 2 ’?v‘zkfﬁﬁﬁﬁﬁﬁ

TR TIRR R

ORFES

TR h B S 22 %57 o )
* F;? 7% A (stripline) 2 ;% e 1# ﬁe?]%‘?\
ﬁ% FALE TR o K '%
e - &AM P N A
Jfgum o xR ;%;%f@ﬂiﬂfﬂmw
B REFHEATREE o TR Tt
%;I*?@;ﬁél# BT ARk 2
RERHOFRIALAE > Y H Y
LTCC /i & #c k484 3 b ch & o

Arad

@H
?“.‘4

\

() HREFENH
‘e:':L‘ ud’mﬂ_‘z;:.,';i‘??}éz‘;q—é,l_, 4
3

LTCC ® A F M4 2 4

EEw
2B ATRIRE > MRle T
3 VR FRLBEOS )G
2500pum x 2000um x 784um ° f#t % %
4oB] 24 1o o W Aten? SHE K S 245

GHz > #F %4 5 400 MHz > i@ 4 45 4%

X35 1dB » @ﬁ%?,&‘l&v %3+ A 2.04 GHz
HERE YL 55dB & 2.1GHz %



B X 4 35dB - imagina
! A\ real part(Q2) sy
part(€2)
=W Wi=4mm| 12060 | -210~-100
) ) ) W2=5mm| 100~50 | -200~-70
/1 /_,2
o 4] l 2[| 1 |W4=7mm| 4030 | -110-80
i 1 | T ]
H 4 1 /

Bl 4> HiaX Repfe st

T :J:\ r
(a) (b) (c)
Bl 1-£ 7 %L hsleeve Himx &

. s 'y
DAY N
W ZL__J

-+

Bl % 5~ sleeve ¥ &% 551 Bl

10
B2 -CPW-fedw »2. - A &K H
0 4
] 4k
152 AR
o
S -10 4
500 )
°
2
® &
,-g 0 g -20
<
O
=
8 1w -30 4
c
© . .
T o simualtion
o measured result
Ew -40 , , , , ,
- 1 2 3 4 5 6
3 Frequency (GHz)
-300

B 6~ FEAE = S SditiRt s
TR S F R E

Frequency (GHz)

B3-rhz-pEEEIME
Fueng it



2.45GHz xz-plane

co-polarization
— —— cross-polarization

(a)xz *7 w

B 7(a) £ R4 F 5 2.45GHz x

RERFA

2.45GHz yz-plane

co-polarization
— —— cross-polarization

(b) yz >

(b

B 7(b) ~ £ 45 ¥ 5 2.45GHz =

RERIFA

5.2GHz xz-plane

co-polarization
— —— cross-polarization

(a) xz *7 &

Bl 8(a) ~ ¥ R4 & 5 5.2GHz eh=
R e

5.2GHz yz-plane
0

co-polarization
— —— cross-polarization

(b) yz >

Bl 8(b) ~ % 4=4f & % 5.2GHz ¢h
% F R



HYHF | 244 5.14

(GHz)

WYL |2.17~274|  4.75~6.40

(GHz)

2RO~ B ROE R

10 ~ Ac¥ by ~ 48 CPW i ~ 48 4%
E:

-20 4

-40 -

Magnitude (dB)

-60 -

-80

1 2

—— S,,-simulation

—— S,,-measured results

fon)
m
©
Nt ~ ’\
(5]
3 Y
= |
[
) |
[
= |
-30 'I
-40 T T T T T
1 2 3 4 5 6 7
Frequency (GHz)

S,,-simulation

S,;-simulation
— —— S,,-measured result

— — —  S,;-measured result

B 11~ % BA S TR S
B )

3 4 5

Frequency (GHz)

Bl 12~ % s 1 B S TR
% PR

2.45GHz xz-plane

co-polarization
— —— cross-polarization

(b) yz *» o
Bl 13~ £ 4845 % 5 2.45GHz
X R EPIHFA




2.45GHz yz-plane

5.2GHz yz-plane

co-polarization
cross-polarization

co-polarization
——— cross-polarization
(b) yz* 5 (b) yz 5
Bl 13 ~ £ 4545 % 5 2.45GHz = Bl 14~ X3R4 5 5 5.2GHz w3
R P AERIF

RIS~ mEeFid Fpk ®
FRTRRY

AN 4

Port 1 t_"“ Pli Port 2
|,'J s " | | a ] F— a4 = l'.:|
co-polarization

——— cross-polarization T T 1 _]

p [ 2 L L&

(a) XZ tp ‘—j' T Lo ;:ﬂ L, i- \1} T 30 tj}?

Bl 14~ £ =4 5 5 5.2GHz chx & l : 1
R ] : ' T
® 16 Jen= Fedndlimit B &
BT R



Port |

Port |

gt B+ BT R
CRT P 2.4GHz band
=R
P AR 2.4~2.5 GHz
By~ L3 50 w4
LIS 50 wrd
30dBc
¥ mtk | @0.88GHz~1.785GHz
i 35dBc @
( bandpass 1.85GHz~1.91GHz
filter 30dBc @ 2.1G
rejection )| 30dBc @ 4.8GHz~5GHz
20dBc @ 7.2GHz~7.5GHz

24619 -

ik BT

0
-20
-40
— DB(|S[2,1
- (si211)
— DB(S[1.11)
-80
1 2 3 4 5 8 7

Frequency (GHz)

Bl 20 ~ A @ m ik A S

Port 1 D—I - || 9

C1

= i =]

GND
;5 ”“ -'5? @i‘r %]

B 21(b) ~ &

Layer 0

Laver |

ort]  Laver2

Laver 3

Layer4



0.245mm

Magnitude (dB)

0.245mm

V.

L

-

Bl 23(a) ~ LTCC % i 1 & 4L )

[4]

Bl 23(b) ~ LTCC % & i & fp]48. ]

[5]

[6]

-20 4

-40 4

-60 4

1 > s . 5
—_, Frequency (GHz)
S

Bl 24 ~LTCC # i ja it B4 5 SR

54

[1] W. L. Stutzman and G. A. Thiele,

Antenna Theory and Design, 2™ ed.,
John Wiley, New York, 1998.
Duixian Liu, “A multi-branch
monopole antenna for dual-band
cellular applications,” in IEEE AP-
S Symp. Dig., vol. 3, pp. 1578-1581,
Aug. 1999

[3] E. Shih and J.-T Kuo, “A new

compact microstrip stackes-SIR
bandpass filter with transmission
zero,” in |IEEE MTT-S Int. Symp.
Dig., vol. 2, pp. 1616-1616, June
8-13, 2003.

C. Y. Chang and T. Itoh, “A
modified parallel-coupled filter
structure that improves the upper
stopband rejection and response
symmetry,” IEEE Trans.
Microwave Theory Tech., pp.
310-314, Feb. 1991.

D. M. Pozar, Microwave
Engineering, 2nd ed., John Wiley,
New York, 1998.

J.-S.  Hong, M.J. Lancaster,



[7]

[9]

[10]

[11]

[12]

“Microstrip Filters for
RF/Microwave Application,”

2001.

J.-S. Hong, M.J. Lancaster,
“Microstrip cross-coupled
trisection bandpass filters with
asymmetric frequency
characteristics,” Microwaves,

Antennas and Propagation.
I. Awai, A.C. Kundu, T. Yamashita,

“Equivalent-circuit representation

and explanation of attenuation
poles of a dual-mode
dielectric-resonator bandpass

filter,” Microwave Theory and
Techniques, IEEE Transactions on,

vol. 46, pp. 2159-2163, Dec.
1998.

C. W. Tang ~ Y. C. Lin and C. Y.
Chang, ”Realization of

transmission zeros in combline

filters using an auxiliary
inductively coupled ground plane,”
Microwave Theory and Techniques,
IEEE Transactions on, vol. 51,
Issue 10, pp. 2112-2118, Oct. 2003.
Levy, R.; Rhodes, J.D.”A
Comb-Line Elliptic Filter;
Microwave Theory and Techniques,
IEEE Trans., vol. 19,
pp.26-29, Jan. 1971.
R.J.,”’Synthesis  of
Combline and Capacitively Loaded
Interdigital Bandpass Filters of
Arbitrary Bandwidth,” Microwave
Theory and Techniques, IEEE
Transactions on, vol. 19, Issue 8,

pp.678 - 686, Aug. 1971.

Issue 1,

Wenzel,

10

Cristal, E.G,,

Coupled Transmission Lines with

“Tapped-Line

Applications to Interdigital and
Filters,” Microwave
Theory and Techniques, IEEE
Transactions on, vol. 23, Issue 12,
pp. 1007- 1012, Dec. 1975.

Combline



