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A= O o
2w | 2E(C) | A4 1;7;“‘5 (0:0] ffcrj‘f; T a
1 34 23. 2.02 4.0 385
840 2 3.6 1.6 2.06 4.0 370
avg 3.50 12.30 2.04 4.00 | 377.50
1 8.5 5.5 2.32 4.8 670
60 : 40 880 2 8.5 6.1 2.32 5.0 663
avg 8.50 5.80 2.32 4,90 | 666.50
1 5.0 2.6 2.17 4.4 877
920 2 5.1 2.6 2.18 4.4 735
avg 5.05 2.60 2.17 4.40 | 806.00
1 6.7 4 2.16 44 443
840 2 6.7 3 2.17 4.3 423
avg 6.70 3.50 2.17 4.35 | 433.00
1 4.7 2.6 2.15 4.2 588
50 50 880
avg 4.70 2.60 2.15 4.20 | 588.00
1 10.6 8.9 2.4 5.1 803
920 2 10 7.9 2.42 5.2 687
avg 10.30 8.40 2.41 5.15 | 745.00
1 9.7 5.7 2.23 4.7 495
840 2 9.5 5.7 2.23 4.6 467
avg 9.60 5.70 2.23 4.65 | 481.00
1 12.1 10.7 2.47 5.4 666
40 : 60 880 2 12.1 10.7 2.44 5.2 651
avg 12.10 10.70 2.46 5.30 | 658.50
1 11.7 10.3 2.59 6.1 811
920 2 11.4 12.7 259 6.0 735
avg 11.55 11.50 14.25 6.05 | 773.00
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[ 3-8] 282 =3 Ad 23 (H-905)

A= O o

2w | 2E(C) | A4 1;7;“‘5 (0:0] ffcrj‘f; T a
1 123 11.1 2.78 7.2 332

840 2 121 10.6 2.79 7.3 339
avg 122.00 10.85 2.79 7.25 | 335.50

1 145 12.9 2.87 7.4 413

60 : 40 880 2 145 11.4 2.87 7.2 407
avg 145.00 12.15 2.87 7.30 | 410.00

1 133 7.4 2.77 8.0 536

920 2 131 7.4 2.64 7.8 532
avg 132.00 7.40 2.71 7.90 | 534.00

1 14.6 13.1 2.84 7.6 331

840 2 14.6 13.1 2.82 7.4 328
avg 14.60 13.10 2.83 7.50 | 329.50

1 12.5 12.4 2.83 7.4 428

50 : 50 880 2 12.3 12.4 2.86 7.5 421
avg 12.40 12.40 2.85 7.45 | 424.50

1 14.8 7 2.64 7.6 475

920 2 14.8 9.5 2.8 7.6 487
avg 14.80 8.25 2.72 7.60 | 481.00

1 16.5 9.1 2.71 7.1 320

840 2 16.6 9.6 2.66 7.1 317
avg 16.55 9.35 2.69 7.10 | 318.50

1 18.8 6.1 2.62 7.7 320

40 : 60 880 2 16.8 4.7 2.6 7.1 317
avg 17.80 5.40 2.61 7.40 | 318.50

1 17.9 5.2 2.65 6.9 388

920 2 17.7 5.3 2.67 6.9 371
avg 17.80 5.25 2.66 6.90 | 379.50

Ul o 2 800MHz o)A FAre] AL Kol Agul 479 98
of 900 sigRtehal dHA Sty 2@ERAF Ay /& 90| sigst
L BA2L CaTiOy;-CaZrO:9] TEA7F 90w, ofd

7b @5 =i o

e 2
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S. Parida® CaTiO3;~CaZrO;9] &3al| e} ufo|ma 2 golH f4 E
Fotgded, of AT TELIIOlE 20 Ti ol ARE Zr oo A%
StAA & 18AE FATS T 59, ® 3-939 2 =

of e 27 A vlolAzgoln FASHL —é—ﬂs}du}.

CaTiO3—-CaZrOs w9 <2 9ol &5 (CaCOs, 99.9% Aldrich),
EJEFHOH(TIO,, 99.9% Aldrich), 23 YoHZrO,, 99.9% Tosoh)E &% ¢
=22 ARgeit

(% 3-9] 249 £¢9 74 =4
CS?";?IFE)S(;?SSO Frec(qéglzc)y(f) 7f ppm/TC Qxf ok
X =10 5.352 -19.98 16543 277
X =09 4.578 81.75 10728 42
X =08 4.352 170.65 3466 28
X = 0.7 3.925 168.00 2917 38
X = 0.6 3.462 460.00 3789 50
X =0.5 3.143 459.11 4409 59
X =04 2.493 792.07 5408 98
X =03 2.290 588.66 4943 138
X =02 2.140 732.33 5945 141
X =0.1 2.015 749.08 5013 150
X = 0.0 1.910 843.90 4321 158
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o] 947 Aoz W,

Frequency (%)
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Particle size (um)
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&

6KV | X800, S0pm 0000 16 40 SE| 156V " X500  5Opm . 0000 18 40°SEl

(19 3-8] CaTiOs—CaZrO; &2 2L mtghd AR

A22% AHo] oA mAlFERE Zelstr] $is arui&(X4000)
og yWAstA. HW 1300, 1340CoME & S moFo] A=)
g, 1380C AlmEoAlE Adidoz Fm, FAF moFe] JatEol

o>
[0 my m e

r

i

sk - XlWU 5pm-y 00001540 SEI 15KV 4000 5um, 0000 1640°SEl,

[19 3-9] CaTiO3-CaZrO3 £24 2 mhd Hj& AR (x4000)

2HA ZES AP i dFu tfH] 60%2] ZEA ZEH-E 620°C
S P =2 Q2 Ho 7|A= 495 f AlgE &
AA F7A7](Ceramic dielectric resonator) AZMS 95t §AA 422 AA=R

Agee A & 5 ek
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3.1.2 3A7] =49 7
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31) Moonbong Ko, Seungcheon Kim.. (2017). “A Study on the Resonator Plating Method of

Ceramic Resonator Filter”. IJCA. 10(10), 229-238.
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% et

3.1.2.3 JztHlop B JatH|op-F Al Q14H

Jepulo} Qe aw el dFos AFY wo 9AS FAF B2
of 9AT BEI, BEG REdL B 9IS AAT F, 0BG HEo
Solzt QA s|me] @Akt Wolch. Teuloh g4 AW Lefolut
Qs g4 AW 2R PAo LCD dejhH 59 gaZdo] B
AxERe] $EHT Y J1gelh YA A TRBAAC] HAL
%, 1 BaAlo] QA tha Jge] AAshe o SUAE ARaA
289 ANTAOR 1 FsHo] FEET 9Tk

3.1.24 = YHEA)

7}. ©E2(Tumbler)

A7 Eae st A=ty &8 219 olgd AAE AT A4

(£ 3-11] Al=te] 7]8F 23071 28 Aubs St AR 24

g 27
A& AA] AupAl |, AMBAAA |, =, T
il
AntAl =271 29
Sy 200RPM
A7 30min

32) J. Kimura and H. Shibasaki. (1995). “Recent Advances in Clinical Neurophysiology”.
Proceedings of the 10th International Congress of EMG and Clinical Neurophysiology.
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[13] 3-13]
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T8 (Top/Bottom)

(1% 3-14] & Hol~

of. 272
Uz AN Aol 00CoIA 1582 42 1Y

3.1.2.5 A ®H
\:ﬂ-_%

A719) Azl 488 909 Aete Ba

AA Al
+X17] 271+ 14mmo]tt,

800MHz 4 5
AHgstel Azstglon], Az

3.1.26 54 3¥ 2 7|E

M =74 7|52 Brookfield DV-II, spindle #14/10rpmo]H, EE% X
A JZ2e EZY] EE Aoz Ao, 9 A7 30% o)A APstyct &
A AIZF 2AL FA 250W, 470 vlE T HA] AAstAL)

ool Axd 2= 94

A7) ZUL AYT A, A, BEE
sto] Aedol o] Wy HAY = 4
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(28 3-15] AMlgte] 79 327 =49t 385 H

3.1.2.8 Ak e I IF

Hro] W2 I8 TAE glsty] ¢ste] ® 3-127 Zo] 80keps ~
10keps7HA] HES o A9 HatE A5 olf EEF 0.3g
A

oz 31, FY AT 4

I 3-12] A= AE 2A
Hx (keps) EEF (g S AIZE (9)
80 0.3 30. min
40 0.3 30. min
20 0.3 30. min
10 0.3 30. min

¥ A IEWL I9 3-16 ~ 3-187 Fo] o]fo] Fow 7k Hro
39 e & 3-139F Zo] YedH. pasted kol mE 2T FAE
= F8 FA7 20um £FO2 YRG!, 20kepsollAE 15um
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=02 yehgth 10kepsolA+E= 10 um 502 FFo] o]Fojx

Ceramic

(28 3-16] 3371 29 ¥9

(28 3-17] Aol g % 23 (20keps)
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(28 3-18] Hkol wE 2% 23 (10keps)

[E 3-13] Ak &2 I %7

A, 40kcps 20keps 10keps
Sample 20.0 ym 150 um 9.0 #m
Sample 19.0 #um 145 um 10.0 #m
Sample 18.5um 13.0um 11.0um
Sample 19.5m 16.5um 9.0 um
Sample 17.5m 13.5um 10.0 xm
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5. min

10. min

20. min

EE¥ (g2)

0.2

0.2

0.2
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250
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(19 3-20] &=

32 99 &3 €

3.2.1 914 B3 € 3= 4
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e 53 2HE A
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rr

240 7Ee ARAel & 3-1609 E4L J1Eow sgon, of
o
=

hebd Zolet,

E 3-16] 800MHz Band Pass Filter Specification

Parameter Specification
Frequency Range Transmit : 869 - 894 MHz
Insertion Loss 869 - 894 MHz Max. 3.0dB
Return Loss 869 - 894 MHz Min. 15dB
Band Isolation 824 - 849 MHz Min. 80dB
Frequency Range Receive @ 824 - 849 MHz
Insertion Loss 824 - 849 MHz Max. 3.0dB
Return Loss 824 - 849 MHz Min. 15dB
Band Isolation 869 — 894 MHz Min. 80dB

E 3-162] S00MHz e =3 ™E ARFo|A Fubt Cellular £A19
I~
© 1—

A FFA FoEE oujdith, 13, A< (nsertion Loss)] 7 YAl
|

o] 28427t dvpy JgeHAl AEEEAE 2vlsts A=A 0dBY
37 dEiert 28 Aoz A5 AgEs ouidth wef Aol

=75 4l all =S om|gtt}t. A EA(Band Isolation)
of A9 Fusge MOl g B4 oA 1 go] WerS AR 14
o] Mol FAlo] WA B & AL olmaeh

¥ 3-1692} Zo] 800MHz Cellular ¥ A A="E 9 Tx 9o Futft=
869MHz ~ 894MHzo|H, Rx W99 Fut++= 824MHz ~ 849MHz oltt.
ZF o] AgdsAle 3.0dBolste] g2 EEE ShH, oYU HiAREAS] A
$ A 15dBoltt, WHEZRO] =] T o] 7 A2 80dBolst= ottt

33) Moonbong Ko, Sungmin Kim, Heedon Jang, Seungcheon Kim. (2017). “A Study on RF
Cavity Filter Miniaturization Ceramic Resonator”. JARDCS. 10(1), 208-213.
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L=0H L= sH L=t21H =B H L=14 sH
F=1e-120km R=1e-1204m R=1e-120km R=1e-120km F=1e-120Im
AV A AL, A Y,

Tem

Temi I C c c
Ham=1 ol o —cn
Z=F00km C=CrpF ! C=CrpF -

L2 L3
L-LiZ iH L-LA iH
R=R O R=R O}

L
L=
R=R Ojm

———
I
L oo

L L L
Lia L3 Lis LiE

L=k 1H L=k 1H L=l xH =B iH
R=1e-1200m R=1e-1204m R=1e-1204m R=1e-1204m
E [reey SO [

Tem

J'r, fiod e J’r,- Tem2
cr o o crs Nim=2
L C=CrpF L C=CrpF | C=CrpF C=CrpF Z=00m
L8 Lrg Lrk LS =
L=Lr5 1H L= L1 i H L=LI7TiH L=Lr3 iH
R=F O R=F i R=F. 0 R=F O

[1™ 3-21] 800MHz Band Pass Filter Rx Band Circuit

0% 3-21904 el 5718z 1YL AHEE T/ Po| L X
So s} BRI SRRt B TREA Un Co FHoR AT
ot 719 dolk Lol olsh 2 9FS WA Hu, FAY 4 L 7
@A wet “C7 G WA Gk Bee] ABdelde ‘CY e x
AT F L] WSLE shEste] ABedolag ARt ol AF ol

AAA SRS, (CY g BEY A% 5 FYBES FYshe 59

T FHS Eoto] vAH 24 gk

800MHz w9 F% THO A= RF =44 HE =4 ADS
(Advanced Design System) Algd#o]Ad &2 Foto] AAstd e, 44 &
HO| slzkre % 3-20 Zow, A 82t= FASHIT. 7 mEtuly
of et sl= 2 & 3-179] Uehgich
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[E 3-17] 800MHz Band Pass Filter Rx Band Circuit Parameter Value

Item L n (nH) Lr_n (nH)
n=20 51.457 -
n=1 360.342 16.4166
n=2 518.386 12.854
n=3 563.558 12.6861
n =4 579.139 12.6627
n=>5 579.345 12.6451
n==6 553.886 12.6587
n=7 414.111 12.774
n =238 57.3212 15.8498

800MHz the 47 Bele] Rx el 2t st gZeide] 4 g
o A AP AgYs HEY A9 50 W) g Roln, ¥ A
A2 AEO A9 16 elo) ghe etk 9adwe A Y Jddus
B gre okt olojAl axke] A9 400 W] FE 2, oF F1
Bgo] sigsts Ze 500~600 Afelo] g itk Wd B4 Ade)
B A4S JEIRe AYSFTAL 120909 g 2tk
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m1 m3
freq=824.0MHz freq=869.0MHz
dB(S(2,1))=-1.972 dB(S(2,1))=-69.047
m2 m4

freq=849.0MHz freq=894.0MHz
dB(S(2,1))=-1.994 | |dB(S(2,1))=-112.791

m1 m2
0 0
-20— L—-10
= -40— —-20 oo
~ n 3 ~ EE
o [ I%)
) -60— L—-30 N
o ) B AT
T -80— | -40 xg
-100—| 4 50
_120 I ‘ I ‘ I ‘ I ‘ I ‘ I ‘ I ‘ I ‘ I ‘ I ‘ I _60
740 760 780 800 820 840 860 880 900 920 940 960
freq, MHz

[ 3-22] 800MHz Band Pass Filter Rx Simulation Result

Aol Axt 51 dedel 824MHz ~ 849MHz tofAe] £4.8
2dB olo}o]ni Tx =9l 869MHz ~ 894MHzoll Ao 74 EAL 69dBE
veb it ESE, iy BRAREAS 20dB olske] e ZEEE 1T &
Art.

1% 3-222 800MHzoll whiet AA AlEdlold AdEA 7 the o] HRAL
A& 15dB olsto]m, 49 £4-2 3dB o|stolrh

rP>
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L
L8

=0 ¥H L=11 &H L=124H =R ¥H L=14 ¥H
A=1e-1204m F=1e-120km F=1e-120m f=1e-1204m F=1e-1204m
Vv Jerwrr Ly =y Y e,
Tem
Tem1 [ 2 c [
Nam=1 cn cr2 cr3 cr
Z=s00im L C=CipF C=CrpF L C=CrpF L C=CrpF
L Lr2 L3 L
L=Lr1 L=Lr2 L=Lr3 sH L=Lré &H
R=R Om R=F O R=R O R=R Ok
L L L L
Lig L34 Lis Lis
L= 1H L=F 1H L= wH L= iH
R=1e-1204m R=1e-1204m R=1e-1201km R=1e-1201km
BT Y SOV .
od  Tem
ic} [ (=) c Tem2
[o3:} 13 cri o1 Nm=2
L C=CrpF L C=CrpF L C=CIpF L C=CrpF Z=00Mm
Ls LG Lré Lrs i
L=Lr5aH L=LG s L=Lr 1H L=L13 1H
R=R O R=R O} =R Ok R=F Ol

[13 3-23] SO0OMHz Band Pass Filter Tx Band Circuit
AR $00MHz el 53 Wele] Tx fjede] sl2rt 18 3-229
om "HEO 4= Rx Yyt 5L 82 AAIEATt Z+ mietu|g o] of
3 32 Zke ® 3-18 o] Yehfgrh

¥ 3-18] 800MHz Band Pass Filter Tx Band Circuit Parameter Value

Item L_n (nH) Lr_n (nH)
n=20 47.1336 -
n=1 325.798 14.665
n=2 475125 11.5541
n =3 520.9 11.4005
n =4 536.399 11.3698
n=>5 536.294 11.3624
n==6 510.81 11.3741
n=7 377.635 11.4772
n =8 52.8118 14.1431
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freq=824.0MHz
dB(S(2,1))=-104.544

freq=869.0MHz
dB(S(2,1))=-2.147

m2
freq=849.0MHz

dB(S(2,1))=-63.227

m4
freq=894.0MHz
dB(S(2,1))=-2.033

m3 m4
0

-20

40 —|

-60 —

-80 —

-100 —

-120 :
17~ 1r~17 117 rTTr T T T
740 760 780 800 820 840 860 880 900 920 940 960
freq, MHz

(13 3-24] SO0MHz Band Pass Filter Tx Band Simulation Result

dB(S(2,1))

m1

O 3-24% 800MHz WY 3 ZEC Tx el tigh AA Al
A AnEA Axr B3 9l 869MHz ~ 894MHz <o) A9
2.2dB olsto]w, Rx #iEQl 824MHz ~ 849MHzol| Ao 2] EA
& UERoITh Eoh, tieul WhAREAE 20dB olste] @ e
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[e] I = o
O9 3-252 800MHz W] &3 ZH A EAS 74
> = =] > L 2 - = 5
L x(Notch) #+2E A&t g=zoltt, kx] F2E o549 337|E AHeE
L = -1 -1
W AEEE FEEA O 3-25004 A A gRvIeh 4R FR7IkE A
== 5 = SEO =L 11 o =
k=) B AA FaUY ZA A B IF= F= 3e I
L
PLE
PLCA
L=1500 nH
k L C=0.0315367 pF‘(DE L L
Lo L1z 1z L34 L45
L=I0 nH L= nH L=12 nH L=13 nH L=l4 nH
R=12-12 Ohim R=12-12 Ohm R=18-12 Ohm R=18-12 Qhm R=18-12 Ohm
Term
Term1 e J( C J7 C J7 =
Num=1 = cr2 cra t cr4
Z=50 0hm C=Cr pF L C=Cr pF L C=Cr pF L C=Cr pF
N Lri Lr2 Lra iu4
L=Lr1 nH L=Lr2 nH L=Lr3 nH L=Lr4 nH
R=R OHm R=R Oh R=R Oh R=R Oh
e H
PLPz
i 3 1=1500 iH L
L46 L4y CFOO2IRIES PR o ]L4E L4a
L=15 nH L6 nH L=I7 nH L=18 nH
R=1e-12 Ohm R=1e-12 Ohm R=1e-12 Ohm =18-12 Ohm
J J . Term
Term2
N e c oL € NUm=2
-1 Cri Cré cr7 —— Cr8 Z=50 Ohm
L C=Cr pF C=CrpF C=CrpF L C=CrpF
L5 L6 J: L7 1 Lra
L=Lr5 nH L=Lr& nH L=Lr7 nH L=LrB nH
R=R Oh R=R Oh R=R Oh R=R Oh

Lz 1z7F Ae5 800MHz Rxtjed E3t e 9
800MHz 99 &3 "E o x}4=¢f U A4=¢l 821z 4

209 wATzE A,
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[O1 3-25] 800MHz Band Pass Filter Rx Circuit (Notch Type)



[ 3-19] 800MHz Band Pass Filter Rx Band Circuit Parameter Value(Notch Type)

Item L_n (nH) Lr_n (nH)

n=20 51.3049 -

n=1 361.121 16.3261

n=2 488.078 12.8511

n=3 575.57 12.6791

n=4 578.456 12.6023

n=>5 577.604 12.6189

n==6 515.937 12.6673

n = 363.575 12.8344

n =38 50.2348 16.4987

LA 727t A8H 800MHz B AA W] Tx tjeio] 7} shepules

d=ADY] 22 o] B% A dyels H2o AF 50Ul g Hol
W, Wd 24 A 4R A9 16 Wele] gre itk QAT A
oIet A1 IY®lA A7 g 2HT o]ojA e Ax}Y 75‘% 300HH<19] 4k
S 27, o|F F7RE el L 400~50041019] FHe Zech B
S JEEAL] AR Ae dEHES ARt = 12 Wele = 2=
ot k2] 729 e 1500nH e 1Ho= H-gittt,
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freq=824.0MHz freq=869.0MHz
dB(S(2,1))=-1.96 dB(S(2,1))=-99.91
m2 m4
freq=849.0MHz freq=894.0MHz
dB(S(2,1))=-1.84 dB(S(2,1))=-93.08
m1 m2
0 A 4 0
_20; ;—10
o~ _40; ;—20 oX ol
N . - Xw
= 80— 3 m4 40 =2
-100 — —-50
'120 T ‘ T ‘ I ‘ I ‘ I ‘ T ‘ I ‘ T ‘ I ‘ T ‘ T '60
740 760 780 800 820 840 860 880 900 920 940 960
freq, MHz

[13 3-26] 800MHz Band Pass Filter Rx Simulation Result (Notch Type)

a9 3-262 kxHx7F A8H 800MHz Y Fi " Tx w9
gt AA Alggleld AvtEA A FiF B9l 824MHz ~ 849MHz of
oﬂ*ﬂgl £42 2.0dB o]ste]d, Tx #i=ol 869MHz ~ 894MHzo|A 2] 7t
90dBE UEHHSITE EE W RRAREAE 20dB ©lshe] Fhe

+x7F 485 800MHz TxH9 B3 Te= A A 800MHz
el 7 ZE H bt A A4l 8xk= A AYst o, 2719
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[ 3-20] 800MHz Band Pass Filter Tx Band Circuit Parameter Value (Notch Type)

Item L_n (nH) Lr_n (nH)

n=20 46.0253 -

n=1 331.379 15.7748

n=2 455.514 12.2396

n=3 584.96 12.0435

n=4 575.916 11.9215

n=>5 569.439 11.924

n==6 432.001 12.0498

n=717 299.999 12.2218

n =28 44.3021 15.875

wx 727 H§F 800MHz 9l A7 BeY Tx tjede] 7} mhetulg

+ Y=Y AR A AE JE"A AR A 40Wele] ge B
ojr], HE FZ JdY¥lA AR AF 15 W9 = 2=t dEdde
Aot Ad QITHA FR e 29 olofR= &2 A2 30041 2] 9
= 2, o] FXHEE| dfdot= A2 300~500Ate]9] e Zeth ¥
g 33 QE" Al AR A dEddS ALstiAE 12 W9 g2
Zreth A 729 ghe 1500nH gS 1402 A gt
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m1 m3
freq=824.0MHz freq=869.0MHz
dB(S(2,1))=-94.075 dB(S(2,1))=-1.839
m2 m4
freq=849.0MHz freq=894.0MHz
dB(S(2,1))=-97.880 dB(S(2,1))=-1.809
m3 m4
0 0
-202 ;-10
= 40— —-20 o o
N E - B
g _GOi 5-30 %’%
e —ly m1 40 S
-100;: :ﬂSO
R I U L

740 760 780 800 820 840 860 880 900 920 940 960
freq, MHz
[1"9 3-27] 800MHz Band Pass Filter Tx Simulation Result (Notch Type)

a9 3-272 kXFZ7F 28H 800MHz tiY 3 HHO Tx thH

o Al9] &AL 19dB o]stoln, Rx #I=Ql 824MHz ~ 849MHzoA 9] 7+
A EAL 90dB ©o|stE vt ESH iy HHAREALS 20dB ©]5}e]
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[1" 3-28] 800MHz Band Pass Filter

800MHz tj& &3 HE S Rx t¥} Tx tge] e 25 82 +
dEo] e O7 3-283 o] AEEAT. Rx H93 Tx difo] g2 #f

Fol1l, F AEL FYS kA FX7E o]8ste] ARSIt
3.3 HEZE A
3.3.1 HE|ZEA 572 A

25 A flote] 71E A 2 Axtetdd e 3 2 H
ggsto] HEE AARY. 549 72 & 3-209 SAS 7I€eR d)
HE 2] Fe 7]E Rx "% Tx de] F ti9S shto ok
TFste] Al =W, &Y ZES = F MR FHA
ZdA9] 329 7|E A E AF S5 11§ 3-297 Zrh

gAe] sttel FEEA (Duplexer)= o 7H4 d=(EE) H2E
Aol Buljuzr & wf ARgET &, FUR AEHUE
g4& A A FEIAE *}30}71] =, b

&)
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3 BEom wAsH H¥ 1Y 3-207 2k

ANT

Duplexer

4
-
i
o
r-

.

[ 3-29] Duplexer +A =

a9 3-295 Ed SFAHTANA Ae7t dH=H Tx iy ZEE 7A

1S =y
A QFEHUY(ANT) ZE= Alort ALEal, Qteue] AZ2H HHUE F5H
NE7h FAEG, Eg, oteolA SAlE A5h sheue AFE ere
ZEZ A5} AYED ol thA] Rx fld WS AN s4T ZER
A7 A dgd e 7Aw Ee fAY ZEQF dZ2d HER
AS7F A=A A
[3 3-21] 800MHz Duplexer Specification
Parameter Specification
Frequency Range Transmit : 869 — 894 MHz
Insertion Loss 869 - 894 MHz Max. 3.0dB
Return Loss 869 - 894 MHz Min. 15dB
Band Isolation 824 - 849 MHz Min. 80dB
Frequency Range Receive @ 824 - 849 MHz
Insertion Loss 824 - 849 MHz Max. 3.0dB
Return Loss 824 - 849 MHz Min. 15dB
Band Isolation 869 — 894 MHz Min. 80dB
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L

L

L

R=ROM

okA AAE 800MHz WY E3t

Lm L12 L3 L L8
L=DH L=11 1H L=t2 1H L= 1H L=l 1H
R=1e-1204m Fi=1&-12004m R=1e-1204m R=1e-12 04m R=1e-1204m
C g £y aa Je Y e,
[Tem
Tem1 c C c C
Ham=1 cn cr2 cr cn
=00 km L C=CIpF L C=CrpF L C=CrpF m C=CrpF
Lr Li2 L3 L
L=Lr1 I=Lr2y L=Lr3 1H L=Lré iH
R=F Ogm R=F O R=F Ol R=F Oi
- — - - - - - - -
L L L L
Lig L3 Lis Li§
=K iH L=K iH L=I iH =B iH
R=1e-12004m R=12-12004m R=1e-12004m F=1a-12004m
g AT ST A,
Te m
C C c c Tem:
o2 (=1, (=123 (=] ] Mim=2
L C=CrpF L C=CrpF L C=Crpf L C=CrpF Z=T00m
Lra L6 Lrk LS ¥
L=Lr5 1H L=LrE L=LiT 1H L=LrE o
R=R O R=F O R=F O R=F O
1 L L L L
L5t 158 L6 155 LS4
L=THH L=TI11H L=TE2iH L=TRH L=TH 1H
R=1e-1200m R=1e-1200im R=1e-12 0hm H fi= 12mm R=1e-1204m
r P, L SR » N
Crik Crg crs G
L C=CrpF ¢ C=GrpF L C=CrpF L C=GrpF
Lrik Lris LHE Lri3
L=TLrH L=TLiZ L=TLE L=TLrd
R=F Ofm R=F Ol R=F O R=F Ol
L L L L
[Ex] L52 L5t L=a
L=THiH L=TH iH L=TH iH L=TEiH
R=1e-1204m F=1e-1204m n fe-1204m R=1e-12004m
3 v v . L ¥
Tam
C C Tem3
cra cr12 cr11 cro Nm=3
L C=CrpF C=CrpF C=CrpF L C=CrpF Z=10um
Lriz Lrit Lrin L i
L=TLIS i L=TLIG k L=TLR & L=TLIS
R=F O R=F Ok R=F O

[2¥ 3-30] 800MHz Duplxer Circuit
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71208 sto] FUG AlEeold E9 ADSES ARgSte] = dide Adt
TEUAE AASHEH. F U9 3 TE Al wet 4ozt ZeA
WS flstel 71 AAE = wiAsh] fiste] e RSk 2 2
stetulelo] digt 382 g2 ® 3-22 o YERSl
[® 3-22] 800MHz Duplexer Circuit Parameter Value
Item L_n (nH) Lr_n (nH) TL_n (nH) TLr_n (nH)
n=20 56.9026 - 38.2412 -
n=1 392.104 16.1608 315.138 15.1776
n=2 507.832 12.834 462.671 11.5265
n=3 538.951 12.6991 507.577 11.4033
n=4 547.873 12.669 520.588 11.3795
n=>5 539.437 12.6754 514.118 11.3812
n==~6 495.937 12.7048 482.9 1.4002
n=7 345.6 12.8762 350.95 11.5206
n=38 50.3122 16.5381 51.4196 14.2874
S00MHz F2el4e] Rx tedat Tx tjele] 7 metaleii dzeivte] 4
A el A A" Jd9da Ao A9 Rxes 504H9], Txe 38~52 W 9]9
= Holw, HE T4 JEEA HEY % Rxe 16 W Tx= 14~15
velol gre Zech AZewe Aol 4Y AgHs 4R e 2o
oloj2]& Azte] A9 Rxet Tx BF 300We]9] gHe Ztal, o]% FIHRE
ol 42 Rx9F Tx B5F 400~5004t0]9] & b=tk Wd 33 Q-
g0 7o A¢ dE¥de AQdstiAE Rxe 124919 & 283, Tx
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m13 m15
freq=824.0MHz freq=869.0MHz
dB(S(2,1))=-1.787 dB(S(2,1))=-69.427
m14 m16

freq=849.0MHz freq=894.8MHz
dB(S(2,1))=-1.767 | |dB(S(2,1))=-115.970

m13 m1i14
0 h 4 0
-20— —-10
= -40— —20 oo
- _ L 9@
N 50 |30 L&
72 60 ] - 30 27
m =N
o -80— —-40 ==
-100— 16 —-50
-120 T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ T 60
740 760 780 800 820 840 860 880 900 920 940 960
freq, MHz

[18] 3-31] 800MHz Duplexer Rx Band Simulation Result

1% 3-312800MHz 7= A 2] Rx tfedo] tigt AA A& el At
24 Axt B3t tfedl 824MHz ~ 849MHz thoA <] &AL 1.7dB o|a}
o, Tx HHEQl 869MHz ~ 894MHzoA 2] 744 EAL 69dBE el

=
o, Et, cjelu] WS 20dB olate] kS 2SS stelg 4 gtk
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m9 m11
freq=824.0MHz freq=869.0MHz
dB(S(3,1))=-107.857 | |dB(S(3,1))=-2.033
m10 m12
freq=849.0MHz freq=894.0MHz
dB(S(3,1))=-66.840| |dB(S(3,1))=-1.862
m11m12
0 0
-zo; ;-10
= -402 ;-20 Qo
— ] L 2W
5 %0 23
S 80— 40 =2
-1002 m9 ;-50
_120 T ‘ T ‘ T ‘ I ‘ T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ T _60
740 760 780 800 820 840 860 880 900 920 940 960
freq, MHz

[1¥ 3-32] 800MHz Duplexer Tx Band Simulation Result

9 3-322 800MHz 9] T3+ "] Tx thelof] theh AA A& o]
A ARz A Ay 53 gjg9l 869MHz ~ 894MHz thoflA o] &4 2dB
olslo]m, Rx WlESl 824MHz ~ 849MHzollA 9] 74 EAL 66dBES UE
Weleh, ESE, gy BhAREAL 20dB o]5te] ghe 23S #eld 4 Qi

800MHz FZ# Ao 74 E4 7S flste] AR FEH A 0lA
Rx todat Txefdoll Z47F 2704 k2] 271 H88 32E5 T A *

2] Fxo] F7ER Qlsto] F7HAQl wiA-s Fdgste] mrEhu|E o] digh HAS
Agsta, ole] W 2 g2 ¥ 3-23 o eI
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|_) |_|
Pl
FLCA
L= 150 & H
L L i L L
1 Liz C=DOZIET pF {5, 1 Lis
L=D&H L= WH L=t2H L=0H L=l 4H
R=1e-1204m R=1e-120km R=1e-12 0bm R=1e-12Jim R=1e-1204m
gV A e e g
m \[
mi (=} C C B
m=1 a3 ciz cr - ci
=0 om L C=CIpF L C=CrpF L C=CrpF L C=CrpF
Lr Lr2 L3 Lrd
L=LM1 ¥ -Lr2s L=Lr3 &H =L kH
R=R Chm =R O R=F O =R Ok
- - ) =) =) - = 3
|_) |_|
Pl
PLCZ
" . L1500 wH A )
Lis o, CTOIMERI PR, L
=5 H L= WH =R wH =B
Fi= 16-12 0k R 1e-1204m P 16-12 04
PN =N s i only

[ R={e-120m

e cre cr
v C=CrpF L C=CrpF i C=CrpF :
Lrs LS L I
L=LrS sH L=Lr&n L=Lr7 aH L=LrE 1 H
R=R O R=R Ok R=R Ok R

Tem
i Temz
£ = Ham=2
o
—CrE F=sOOM
C=CrpF

op
Pl
PLCY
L=1500 oH
E L i L fu -
= =} CoOOSPE (o =3 151
=T iH L=THaH L=TE1H L=THiH =TI H
R=1e-1204m R=1¢-12 O4m R= 112 04m R=1e-12 cfim R=1-1204m
b, ST ST 2TV AV
cri crio ce
| L C=CrpF L C=CrpF L C=CrpF
Lriz Lri1 L@ Lo
L=TLrifiH L-TLIZ L-TLE s L=TLit
R=F Obm R=R O R=R ON R=R O
|_) |_|
P
PIC3
L L L= 1500 1 H L
L5 L=t CLORAr =0
L=THH =Tk WH =TI aH L=TE 1H
R= 1812 04M Fi= fe-12 04 f=1e-1204m Fim fa-12 04
Fgwen SEwr Prererey Erepey
Tem
4 - = ~ Tem3
[y [ (=) Nwm=3
Buascoll iy | o s ! e F=snOkm
i C=CrpF i C=CrpF 1 C=CrpF i C=C1pF
L3 Lrtd Lr1s LME
L=TLS W L=TLE L=TLA & L=TLE N
R=R O R=F O F=F O R-R 0N

W
o

3-33] 800MHz Duplexer Circuit
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[E 3-23] 800MHz Duplexer Circuit Parameter Value (Notch Type)

Item L_n (nH) Lr_n (nH) TL_n (nH) TLr_n (nH)
n=20 50.9026 - 38.2413 -
n=1 392.104 16.1608 315.138 15.1776
n=2 507.832 12.834 462.671 11.5265
n=3 538.951 12.6991 507.577 11.4033
n=4 547.873 12.669 520.588 11.3795
n=>5 539.437 12.6754 514.118 11.3812
n==6 495.937 12.7048 482.9 11.4002
n=7 345.6 12.8762 350.95 11.5206
n =238 50.3122 16.5381 51.4196 14.2875

L2z 71 484 800MHz
Hi olxetio] 4z} Zre] Ao Y

olFE A 0] HHo] A

FEEA ] Rx tHOﬂI'Jr Tx ﬂioﬂ.ﬂ 7} mfetn]
= 509,
38~52 H9lo] e Holw, ¥H4E ¥
Q] Txe 14~15 Wl @& Z=th
Tt o]ojz]=

__,_
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2 <1 %ﬁ A
OEE 3

o]

e A A9 e
7o) A9 Rxsh Tx BE 300 vele] g8
FR o] siFeks ghe RxehTx BE 400~500 Atold] ghe
PYEARL AFLAE Rk
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m1 m3

freq= 824.0MHz freq= 869.0MHz
dB(S(2,1))=-1.285 dB(S(2,1))=-72.291
m2 m4

freq= 849.0MHz freq= 894.0MHz
dB(S(2,1))=-1.377 | |dB(S(2,1))=-103.764

m1 m2
0 0
-20— —-10
= -40— +—-20 % o
~ _ L w
Q) | | 2y OO
) -60 -30 =
m 1 B T
o -80— |40 5@
_ m4 L
-100— +—-50
_1 20 T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ T 60

740 760 780 800 820 840 860 880 900 920 940 960

freq, MHz
(18 3-34] 800MHz Duplexer Rx Band Simulation Result (Notch Type)

J9 3-34& 800MHz FE# A9 Rx ol digt AA A& o)A 2
W2 A Aa B3 g9l 824MHz ~ 849MHz t oA o] &4 1.4dB o]
stolm], Tx #i=9l 869MHz ~ 894MHzolA 2] 74 EAL 72dBS Y
ot Egh, g WAEAL 20dB ©lste] e Z2tee &

Slolsk /\ 01
=
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m5 m7
freq= 824 OMHz freq= 869.0MHz
dB(S(3,1))=-125.317 dB(S(3,1))=-1.655

freq= 849.0MHz freq= 894.0MHz
dB(S(3,1))=-71.819 dB(S(3,1))=-1.225

m6 m8

m7 m8
0 A 4 0
20— 10
-40— —-20 o o
| @D @
-60—| 30 LD
_ L o
80— 40 =2
-100—| 50
_120 T ‘ T ‘ T ‘ I ‘v\ ‘ T ‘ T ‘ T ‘ T ‘ T ‘ T 60
740 760 780 800 820 840 860 880 900 920 940 960

freq, MHz
(1" 3-35] 800MHz Duplexer Tx Band Simulation Result (Notch Type)

9 3-355800MHz FZ A9 Tx o] thst AA AlEd#old At
24 A3 B3 gl 869MHz ~ 894MHz thgolA e £42 1.6dB o]3}
o, Tx WEQl 824MHz ~ 849MHzo|A 9] 4] EA2 71dBE WERHL
ot Eoh W WAL 20dB ol5te] e ZEES 1T 4 9l

2] #2271 AgH 3Rket AlEHeld ATE HIROoR oAt F3

Kok

7] 5719 WA E Adgste Azt 4E2 O

T

T
w
N
=)
s
L
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[13™ 3-36] 800MHz Duplexer Sample

A AAE 800MHz thY T3 HE AAet 22 Aoz AggolA
E21 ADSES AHgSte] 2100MHz tiele] Helg AA H8ggieh. 2100MHz
9ol de= 92t 42 AA Y=, Rx T Tx H9e] 325 7
2oz st T oS A FEAAE AT & FEAA Y Aol
otet Aozre]l AGAl miA-S flote] ASWME dY F3 HElo] HAAE gt
< w5ty $Jste] & Bttt B 7t oEtmjEle] oigh 3= gk
¥ 3-25 o et

il
i

L
lt

ke
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[E 3-24] 2100MHz Duplexer Specification

Parameter Specification
Frequency Range Transmit : 2110 - 2170 MHz
Insertion Loss 2110 - 2170 MHz Max. 3.0dB
Return Loss 2110 - 2170 MHz Min. 15dB
Band Isolation 1920 - 1980 MHz Min. 80dB
Frequency Range Receive : 1920 - 1980 MHz
Insertion Loss 1920 - 1980 MHz Max. 3.0dB
Return Loss 1920 - 1980 MHz Min. 15dB
Band Isolation 2110 - 2170 MHz Min. 80dB
= L L lLld

Tenm
Tem 2
. Num=2

C 15 & C i

o5 oG o orE o 2=500hm

L CaCrpF E CaCrpF " CaCr pF L CaCrpf ] CaCrpF

rs s 7 = L=

L= LrS i LeLrsni Le L1 i L=LiEni LeLgn

A= RO ReRD R=RO ReRO R RO

[19 3-37] 2100MHz Band Pass Filter Rx Band Circuit
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[E 3-25] 2100MHz Band Pass Filter Rx Band Circuit Parameter Value

Item L_n (nH) Lr_n (nH)
n=20 21.82 -
n=1 151.589 7.10973
n=2 219.524 5.54203
n=3 239.438 5.43212
n=4 244764 5.44599
n=>5 243.572 5.444
n==6 242.603 5.44574
n=7 228.066 5.45637
n =238 153.373 5.53041
n=9 21.2739 7.15121

2100MHz 9 A Bel9 Rx el 2t wetulele gaeiee] 4zt

3ol A AP AdEa 4R 29 21 Welo] g Holw, ¥Y 34 <
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m1 m3
freq=1.920GHz freq=2.110GHz
dB(S(2,1))=-2.320 dB(S(2,1))=-138.218
m2 m4
freq=1.980GHz freq=2.170GHz
dB(S(2,1))=-1.866  |dB(S(2,1))=-165.388
m1 m2
0 0
20 10
= ] P 55
% 60 30 5_’\3%
D .80 4=
-100i m3 m4 %-50
-120 T T T ] ‘V ‘V | 2
1.80 185 190 195 200 205 210 215 220 225
freq, GHz

[23] 3-38] 2100MHz Band Pass Filter Rx Band Simulation Result

% 3-38% 2100MHz i 53t TEO Rx tide] g dA A
old Az A ZAx B3 <l 1920MHz ~ 1980MHz tholAe] &
2.3dB olstolm, Tx ¥HEQI 2110MHz ~ 2170MHzolAe] 7 E
120dB olstg YeRHSITE Egh, thW RRAREAR 20dB olste] #he Z

o

=
=

6 mlalel A

= 2RI 4 Uk

A}

oX nXx o
do rlo ro &

~
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L L L L L

Lo L1z L= 13+ L&
LK L1 M LeIZ K Lei3riH Lel+ril
B 1e-1Z Ofm A= 1e-1Z Ohm Beie-1Z Ohm Fe dr-12 OFm A= 112 Ohm
L A - :
ot crz cr3 cre
. GairpF 3 Cacrpk : Calrpk 3 Gabrpk
i1 uz =] ™
LeLri L-LZ LeLrnh LeLré Al
R=R.0I F= AL =R R=R.0I
- -
L L L L L
LS L7 L L& L=
LIS riH LG ril L-I7 ri T LeIZ riH
A= 1E-12 Ohm B= 1E-12 Ohm fi={E-£2 Ohm A= {42 Ohm R 1E-12 Ohm
sk Tem
Term 2
o Hum=2
c o ©
z = o Z-s0hm
L c=crpF 1 ceCrpF L CaCrpF 1 ceCrpF : c=crpF
us s 7 ug ]
LS n L-Lrsn Ll 1 LeLrg L-Lrg
R=RL0 ReRLOI Re=R. 0 R R0 RmR0

[1” 3-39] 2100MHz Band Pass Filter Tx Band Circuit
AAE 2100MHz e E3t "o Tx fjde] slgzxt 19 3-391}

Zor "W 24t Rx Yyt FUSH oxkz2 AAIESI ZF mheto]E o
i3l 32 e ® 3-269] VeI
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[E 3-26] 2100MHz Band Pass Filter Tx Band Circuit Parameter Value

Item L_n (nH) Lr_n (nH)
n=20 17.5528 -
n=1 110.509 6.09944
n=2 168.819 4.70503
n=3 207.093 4.58759
n =4 222.833 4.53456
n=>5 219.306 4.5198
n==6 198.916 4.53594
n=717 176.019 4.57574
n =38 130.084 4.63977
n=9 19.938 5.78104

2100MHz ®19 A7 ¥ Tx tide] Zt gejnes dEddo] 27
gtel A4 2E Jdgd A JRo] A 17~19 Wel9] ke Heoln, Hd 33
AYE s 'Y B 6~7 W99 ghe Zherh dEETE AR AdE <
He2 AR 2 283 olofAe 229 A9 110~130 W9 e #
I, o]F FZF FEo| FFehe Fe 170~220 Wele] ghe etk HYE ¥
A Az Jr] A dedds AQdstiMs 4~5 W9 e 2=
.
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m1 m3
freq=1.920GHz freq=2.110GHz
dB(S(2,1))=-145.831 dB(S(2,1))=-2.082
m2 m4
freq=1.980GHz freq=2.170GHz
dB(S(2,1))=-120.766 | |dB(S(2,1))=-2.351
m3 m4
0 0
_2(); ;-10
= 40— 20 S5
(‘;'v; 60— 30 Lﬁ%
5 o] [ =
D 80— 40 ==
-100 —| m m2 —-50
120 — T 60
180 1.85 190 195 200 205 210 215 220 225
freq, GHz

[18 3-40] 2100MHz Band Pass Filter Tx Band Simulation Result

I3 3-40+= 2100MHz o9 T3 " Tx theol oigh AA A&
ol Axtz A A3t B el 2110MHz ~ 2170MHz theofAlo] &AL
2.3dB oJste]m, Rx HlZ=el 1920MHz ~ 1980MHzolA9] 74 EAL

S}

120dBE YERH A ERL, i HAREAEZ 20dB olste] e Zes 9

e % et
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FLC
PLEY
L=B50nH
C=0.0160834 pF (g}
I L J L
Lo L2
L=I0nH =1 nH
R=1e-12 Ohm R=1e-12 Ohm
BV vV
Tarm
Term1 C C c
Kum=1 o] cra el 7
Z=50.0pm, " G=Cr pF L =G pF L C=Cr pF L G=CrpF
Ln Ltz Lr3 Lrd
L=Lr1 fH L=Lr2 nl L=Lr3n L=Lr4 nH
R=R Ohm R=R Oh R=ROh R=R O
LH
FLC
PLC2
=850 nH
C=0.0369943 pF {0}
w L L L
L47 L4g L4g L50
L=I6 nH L=17 nH L=ignH L=I19 nH
R=1e-12 Ohm R=1e-12 thm R=18-12 Ohm R=1e-12 0hm
23 Tarm
Term2
e C c e s Num=2
o cri o7 org cr #=57.6hm
L C=Cr pF L 30 C=Cr pF L C=CrpF L C=CrpF L C=CtpF -
Lr§ L& L7 L8 Lr3
L=Lrs nH L=LrEnl L=LfT n L=LrB n L=Lran
R=R 0N R=ROh R=R.ON R=R 0N R=R Of

[13] 3-41] 2100MHz Band Pass Filter Rx Band Circuit (Notch Type)
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[E 3-27] 2100MHz Band Pass Filter Rx Band Circuit Parameter Value (Notch Type)

Item L_n (nH) Lr_n (nH)
n=20 17.5652 -
n=1 91.0579 77105
n=2 87.426 561413
n=3 180.373 5.52327
n =4 223.886 5.44593
n=>5 435.667 5.28713
n==6 29.8697 6.59947
n=717 485.541 7.9543
n =38 168.108 5.33183
n=9 24.0158 6.89148

LA Fx7b A4¥ 2100MHz Rxwie] B3t e B¢ oA AAR
2100MHz ] 53 Helo] A5ot 5UT 25e 9%z 44 APsial
o, 249 =4 725 A4t

[e=-

A 27} A48 2100MHz o] A7) "E9] Rx tlele] 7 wetnlg
L qEeve] axgte]l 49 Ag Jdgds JRo| A% 17~24 Wele] @
2 Holu, WY B Auds AR A9 6~7 Ylo] ghe 2ttt 9
dug A AY Jeus HEo e zuat olojdit Az A4S
91~168 U19lo] 7he 2, o|F F1b Po] s|Fst Zhe 87486 @O
2 e e Zieth WY 37 Quuac] 4R A9 gEATe A s
TAE 5~7 Welo] @e At A FxO e 850nH @%e nHow
2} gt}
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m1 m3
freq=1.920GHz freq=2.110GHz
dB(S(2,1))=-0.955 dB(S(2,1))=-96.035
m2 m4
freq=1.980GHz freq=2.170GHz
dB(S(2,1))=-0.73 dB(S(2,1))=-94.689
m1 m2
0 Y V 0
_20; ;-10
= 0 -~ 55
S 60— 30 %%
o 7 B =N
© 80— 3 mé4 —-40 ==
100 —-50
-120 el A% IPSE . W ik
180 185 190 195 200 205 210 215 220 225
freq, GHz

[ 3-42] 2100MHz Band Pass Filter Rx Band Simulation Result
(Notch Type)

a9 3-42% w3 L27b A89 2100MHz e} S e o Rx o2
of gt A Ageold AntzA A3t B} JA11920MHz ~ 1980MHz
oo &AL 0.9dBR oste]H, Tx HI=9l 2110MHz ~ 2170MHzoj| A
o) 7] S4L 90dBE UEhjgict Ea oy whlAe 20dB olstel

e 2ee BAT 4 ot

[e)
=

filo
A
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FLC
PLCA
L-BInH
=085 A 3
L L L L
Lot L1z ] 13+ L&
Lel0 nl Lel1 rl LeIZnH L=13nH L=+ 1M
Re 1E-12 0Fm 18-12 Ohm 12-12 Ohm 1E-1Z Ohm 1E-12 Ohm
Y, s
e [ o o o
Hum= 1 =cn oz ] TR
Z=S0 0hm L CaCrpf L Carpk 1 CaCrpf L S pf
i L uz 3 Lre
LeLriH LeLZni Le L3 LeLréni
R=RO A=RO [ R=RO
- -
G
fLE
PLCZ
L850 N
CaOMW2N2pf i
L L L L L
Les Lt L& L L=
Le15 il L=l riH L=IT i LeI8 nH Lel5 M
fe 12-12 Ohm fn 112 0bm fie 1~ 2 Cfhm Re fE-12 DM A= fE-12 Ohm
2. T v
Tem
Termz
o '] c Hum=2
. _crs oS cra crg A=sarm
L C=Craf L CaCraf |_ c-crnr GaCrpf 1 Cacrof
L5 L&
LeLrs il LeLr&n L:-Lr?n uan L-L|9n
R=R.ON] A= .0 A= RO n-no R=R.O
- - - -

[18 3-43] 2100MHz Band Pass Filter Tx Band Circuit (Notch Type)

S

T

A Fzx7F A" 2100MHz Txdld B3 e o9A AAT
2100MHz e} 53 ZE o] 259t AT 24 92tz A A3gsiale

o, 2719 2] 25 A8
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Lr_n (nH)
5.94409
5.17643
4.93441

45106
4.40835
5.12058
9.73389
4.42594

5.5244

o] AL 181~20 W<

Hel Tx toe] 7+ metule

i
=

L_n (nH)
18.3707
98.3158
68.4905
187.321
207.813
385.036
73.3712

469.11
147.901
20.7674

3-28] 2100MHz Band Pass Filter Tx Band Circuit Parameter Value (Notch Type)
Item

L2 FZ7F 2-€52100MHz e #%

H

[

T
N
o1

A

o
L,

H= 32 68~469 Ato]o]

6

g

o

98~147 Wi<l9

ol

Hr

o

K
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m1 m3
freq=1.920GHz freq=2.110GHz
dB(S(2,1))=-94.011 dB(S(2,1))=-0.899
m2 m4
freq=1.980GHz freq=2.170GHz
dB(S(2,1))=-90.006 dB(S(2,1))=-1.145
m3 m4
0 A 4 0
20 10
% 60— 30 %’%
B -80— m1 M 40 ==
100 50
-120 el A IR O B q
180 185 190 195 200 205 210 215 220 225
freq, GHz

[1" 3-44] 2100MHz Band Pass Filter Tx Band Simulation Result
(Notch Type)

a9 3-44% w23zx7F A4 2100MHz Y 53 DEO Tx to
tist A ABdold Autza Ax =3 giedel 2110MHz ~ 2170MHz
oo &40 1.2dB o|ste]H, Rx WRE=Ql 1920MHz ~ 1980MHzof A
olotE UEWSIth Egh, Y] ¥rAREAL 20dB ©]

S 90dB
o OO0 F S A O
EZJEE ohQlgt 4= it
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L

123 L34

Lot L2
L=10 nH =11 nH L=12 nH L=13 nH
R=1e-12 Ohm R=1e:12 0hm R=1e-12 Ohm R=1e-12 0hm
Tarm
[Tarm1 T [= s
Hlum=1 crl cr2 cr3
[Z=50 Ohm it C=CrpF L C=CrpF L C=CrpF i
Lrl Lr2 Lr3 Lrd
L=Lr1 fH L=Lr2 nl L=Lr3 nl L=Lr4 n
R=R ORm R=R Oh| R=R Oh R=R Oh
L k fi k
L4B
L=lanH
R=1e-12 Ohm
Tarm
Term2
> . Num=2
crs cro i
L C=Crof b C=Crpf z
Lrd Lrg L8
L=Lrnl L=LrE nl L=Lranl
R=R Oh R=R Oh| R=R Oh
: L Is L e
L59 L51 Lso L7
L=TI0 nH L=TH nH L=T12 nH L=TI4 nH
R=1e-12 Ohm R=1e-12 Ohm R=1e-12 0hm R=1e-12 Ohm
CHE cny CrB cna
i C=CrpF i C=Ct pF i C=Ct pF I C=CrpF
Lrig L7 Lris LB
L=TLr1 jnH L=TLrZ L=TLr3 L=TLr4 n
R=R Dhym R=R Oh| R=R On R=R Oh
L L L L
L53 L52 L56
L=TI6 nH L=TI7 nH L=T19 nH
R=1g-12 Ohm R=1g-12 Ohm R=1e-12 Ohm
Tarm
Term3
- P a Murn=3
cr2 o1t crio ora Zea g
C=CrpF C=CrpF L C=CrpF L C=CrpF =
L1 Lo L3
L=TLI7 L=TLrE i L=TLran
R=R On R=R On R=R Oh

AAE 2100MHz o] E3t I el
om sjo] £ fole AR FIUNE A £ o E3t "o A
ol ot Aszie] AgHA wAL lste] AAE @ WSty St 2

[ 3-45] 2100MHz Duplexer Circuit
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mtetulg o] it 3|2k E 3-290f eyt

[3 3-29] 2100MHz Duplexer Circuit Parameter Value

Item L n (nH) Lr n (nH) TL_n (nH) TLr n (nH)
n=20 20.6056 - 14.0371 -
n=1 138.675 7.41916 108.532 6.3661
n=72 209.879 5.58202 175.926 4.6656
n=23 229.945 5.48216 204.598 4.54808
n=4 229.98 5.46032 207.867 4.55368
n=>5 220.457 5.44935 204.21 4.58032
n==o6 214.75 5.45357 184.334 4.60496
n=717 201.646 5.46932 171.794 4.65591
n=28 138.768 56895.5 124.38 5.88263
n=9 19.9503 7.31993 18.8579 7.66438

2100MHz 72249 Rx diga Tx tfide] ZF genlEe &g
AR AL Rxt= 20 W9, Tx= 14~18 U

a7 ke A% AY AgEs

AHEA JRO] A Rxe= 7 He TxE= 6 W

* - o
o X= &7ke] ¢ RxoF Tx HE&F 120~140 Weo] gh& #al, o|% F1F
B dgot= 42 Rx@F Tx 25 Zrert ®y 27

170~230 Atol9] ks
5

QeELY YO A9 JHADL ATFLAL Rek
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mS m7
freq=1.920GHz freq=2.110GHz
dB(S(2,1))=-2.002| |dB(S(2,1))=-136.489

m6 m8
freq=1.980GHz freq=2.170GHz

dB(S(2,1))=-1.608| |dB(S(2,1))=-164.083

m5 mb6
0 A 4 0
-20— —-10
. -40 —20 & &
- n B 1%
N -60— —-30 375
2 . = =N
m _ | ===
Q 80— 40
-100 —-50
i m7 m8 i
-120 | | | | | ‘V ‘V | 60
180 1.85 1.90 1.95 200 2.05 210 215 220 225
freq, GHz

[1" 3-46] 2100MHz Duplexer Rx Band Simulation Result

1Y 3-462 2100MHz S22 A9 Rx tgef digt A A& oA A
W24 Ay B3 Ye11920MHz ~ 1980MHz thoAe] £&A2 2 0dB
[e]

4>

Atk
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m9 m11
freq=1.920GHz freq=2.110GHz
dB(S(3,1))=-147.984 | dB(S(3,1))=-1.797
m10 m12
freq=1.980GHz freq=2.170GHz
dB(S(3,1))=-123.533 |dB(S(3,1))=-2.260
m11 m12
0 \ 4 0
20 10
40 20 &5
60 30 =G
4 - W
80— | ==
~100- m9 m10 -
-120 | ‘V | V‘ | | | | &
180 185 190 195 200 205 210 215 220 225

freq, GHz
[ 3-47] 2100MHz Duplexer Tx Band Simulation Result

O% 3-472 2100MHz F2¥ A9 Tx thol gt AA AEdgold 2
H2A Ay B3 gl 2110MHz ~ 2170MHz tjoA o] £42 2.3dB
olslo]w, Rx ¥HE=¢l 1920MHz ~ 1980MHzollA o] 74 EA4S 120d
SHE Uerilel. Eoh, iy WhAREAS 20dB st Fh

% siet.

o]

B
O O F S
;J—EE— —|?_].OE]-
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LH
PLE
PLC
L=850 nH
C=0.0137215 pF {0}
L 4 L 9 L
L12 L23
L=l1 nH L=12 nH
R=1e-12 Ohm R=1g-12 Ohn
Term
Term1 ; G
Nurm=1 crl cr2
Z=500pm L C=CrpF L C=GrpF L
Ln Lr2 L3
L=Lr1 AH L=Lr2 m L=Lr3
R=R Ofirm R=R Oh R=R Oh
LH
PLC
PLGZ
L=850 nH
C=0.0385187 pF {0}
L L k
L4g La7 L4a
L=I5 nH L=I6 nH L=18 nH
120hm 1 R=1e-12 Ohm
Tem
Term2
. - . - Nurm=2
Zcrs o7 cre cra ERghm
L Mgt pE 0 C=CrpF L C=Cr pF L o=Crof lp C=Cr pF =
Lts LrB Lr7 L8 Lra
L=Lr6 n L=LiGin L=Li7 1 L=LB 1 L=Lig
R=R O R=R 0N R=R O R=R O R=R O
L H
pLC
PLC4
L=850 nH
©=0.0255435 pF {0}
L
158
L=TI2 nH
crig
C=CrpF
L=TLA[nH L=TLrz2
R=R Ofrn R=R Oh
GH
PLE
FLC3
L=850 nH

C=0.0356166 pF {0}

153 155 L56
L=TIE nH L=Tia nH L=TIE nH
&1200m R=1e-120hm B
Term
Term3
o & & & Num=3
Ty 13 ot crin kR,
n C=Cr pF n C=Cr pF L C=Ct pF . C=Cr pF
Lris 2 L Lo
L=TLrS 1iH L=TL6 L=TLT A L=TLi8
R=R Oh R=R Ohi R=R Oh R=R Oh

[13" 3-48] 2100MHz Duplexer Circuit (Notch Type)
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2100MHz +&4¢
ﬂ1°ﬂ5’+ Tl 2t 2714

20 3742 ool S48 WAL Aol Heulelel et 1A 4
ﬁgﬁm:ﬂ, ool we sz e B 3-30 o vethglc

‘r‘ _]-u
T‘ _|_,
N L
;ﬁ
Jlm
=\.‘:
]
1o
ol
o
e
i
a
S
S

[ 3-30] 2100MHz Duplexer Circuit Parameter Value (Notch Type)

Item L n (nH) Lr n (nH) TL n (nH) TLr n (nH)
n=20 18.9668 - 14.8017 -
n=1 103.039 7.61591 88.0275 6.22762
n =72 99.7973 5.65359 65.7435 5.31447
n =3 141.947 5.49283 206.755 4.87192
n=4 184.421 5.47106 202.7755 4.47876
n=>5 368.442 5.29333 202.46 4.39159
n==~6 29.7974 6.591 418.488 5.56083
n=7 362.968 8.14147 60.1658 9.32374
n =38 147.427 5.3585 356.782 4.43903
n=9 21.2422 7.15682 19.5339 5.75749

2] Fz27F 45" 2100MHz F24

(o]
=
&
fu)
12
X
—
s
fn)

R
1o
S
H
i)

ML

ZEA, Tx 92 66~136 W9 g 2=ttt ol% F3F FZof sidst
Rxet Tx Z5%F 100~400 Afole]

2 g

el gre zﬂﬂ oAl £A4S] A% Re WEAE 100-147 12lS]
= g

A ASAAL Rk 6 o] g 23, Tx

rO
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mb m7
freq=1.920GHz freq=2.110GHz
dB(S(2,1))=-0.828§ |dB(S(2,1))=-107.925

freq=1.980GHz freq=2.170GHz
dB(S(2,1))=-0.638 | dB(S(2,1))=-99.16(
m5 mb6
0 A 4 A 4 0
_20; ;-’IO
~ 40 20 & o
- . - %
o 60— —30 370
5 TS
5 0 ms 0T
-100 — —-50
120 W YE N (m <%
180 185 190 195 200 205 210 215 220 225
freq, GHz

[Z21¥ 3-49] 2100MHz Duplexer Rx Band Simulation Result
(Notch Type)

O9 3-49% 2100MHz FEE49] Rx thgol izt AA AlEdolAd 2
T2x A B3t )9e11920MHz ~ 1980MHz telofAe] £4-2 0.9dB
olglo]n, Tx ¥iE=Sl 2110MHz ~ 2170MHzo|A 9] 7] EAL
LR QIch =Rty WHAREAS 20dB o]te] e S-S Eelgt

A

4
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m9
freq=1.920GHz

dB(S(3,1))=-94.888

m11
freq=2.110GHz
dB(S(3,1))=-0.851

m10
freq=1.980GHz

dB(S(3,1))=-90.085

m12
freq=2.170GHz
dB(S(3,1))=-0.965

mv1 1 mv1 2
0 ) ~ r 0
-20 — 10
o —40; ;—20 oo
— i L WD
o X7
% -80 — m9 m70 —-40 :,_’\:/(B
-100 —| —-50
-120 | | | | | | | | -60
180 1.85 1.90 195 200 205 210 215 220 2.25
frea, GHz
[Z1¥ 3-50] 2100MHz Duplexer Tx Band Simulation Result
(Notch Type)
a9 3-502 2100MHz FZdA9] Tx tigof digt A A& olAd 24
Wz A Axt B3t el 2110MHz ~ 2170MHz tjgofA e &Ae 1.0dB

olsto]m, Rx #Wi=¢l 1920MHz ~ 1980MHZ°1V\14 7*41 EXL 90dB ©]5}

4>

Er . =S

1.
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J% 4-1& 800MHz "o A8l FR7|2A ZHzh G344 ZE
AH8E]= DR(Dielectric Resonator), =4 7HH]E] "E o] AFREE F4 23
71, AlEka] 718t Al dE o A== AlEte] Z]gE Fz17]o]t)

T4 deol AHgE= DREEHO AS X719 MEZE RES A9

3 el mugH o] F317] §AAe] 271 AF 65mm E°] 20mme] 3

n[m

715 et 25 34719 B¢ AF 20mm 0] 25mmE =t Al
715 Fiule] "Eo] AMgEE Azt 7)d F30719] %‘—"r E°] 16mm, 7I=

Az dol: 14mmE ZHth.

[ 4-1] Dielectric FilterVs. Metal Resonator Vs. Proposed Resonator

42 99 3 ¥

s2A47 W AEdeld AVE JNos oY Ew BHY A% A
SHTL, 800MHz el Bel: Rx teid} Tx feo] 2o 27]¢] 597
3 372 Ageidch AZE S00MHz ool §3 Wele] AEL 13
4-23} Zovl, Rx et Tx th99] 532 17 4-3, 19 4-49} 2ok,
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[ 4-2] 800MHz Band Pass Filter

Trl 511 Log Mag 5.000dB/ Ref 0.000dE [F2
Tr2 521 Log Mag 10,00d6/ Ref 0.000dB [F2
Pl S22 Lod mMad 5.000de/ Ref 0.000dB [F2

b
0.000'

Ly

824. 00000 MHz -25.1599 dB
845, 00000 MHz -20.316 dB
869, 00000 MHz -0.1891 dB
854 . 00000 MHz -0.0509 dB
B42.42500 MHZ -19.8607 dB

824, 00000 MHz -1.80Z8 dB
8B40, 00000 MHZ -2.0681 dB
B89, 00000 MHZ -85.850 dB
894, 00000 MHZ -114.77 dB
889, 00000 MHz -85.850 dB

824, 00000 MHZ -21.603 dB
B44, 00000 MHzZ -19,336 dB
868, 00000 mHz -0.2055 dB
B94. 00000 MHZ -0.0732 OB
B48. 80000 MHZz -19.172 dB

-5, 000

=10, 00

-20, 00

s A ndEs ) 2 cnds a2

'

-30.00

824.00000 MHz -25.199 dB
849.00000 MHz -20.316 dB
860,00000 MHz -0.18%1 dB
894. 00000 MHz -0.0503 dB
842.42500 MHz -19.607 dB

824.00000 MHz -1.8028 dB
849.00000 MHz -2.0681 dB
9.00000 MHz -B8.850 dB
894.00000 MHz -114.77 dB
869.00000 MHz -88.850 dB

824.00000 MHz -21.603 dB
849.00000 MHz -19.336 dB
869, 00000 MHz -0.2055 dB
894.00000 MHz -0.0732 dB
B48.80000 MHz -19.172 dB

-25.00

v

SEWRE B o E W
=
&
o

B

R Span 170 MH: EETFENEN

[18 4-3] 800MHz Band Pass Filter Rx Band Result

AlZE 800MHz tY 53 TEl Rx tido] Az EALS
%l 824MHz ~ 849MHzol 49l &4 2 -2.0681dBol™, U] RWRAF &4
2 -19.607dBoltt. Tx F3 th¥<el 869MHz ~ 894MHzo 74 EALS
-88.850dB ©|ste] ghe =t
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Trl 511 Log mMag 5.000de/ rRef 0.000dB [F2
b 521 Lof Mag 10.00de/ ref 0.000de [F2
Tr3 522 Log Mag 5.000d8/ Ref 0.000dB [F2 %

b
0,000

I
§ﬁ4.00000 MHzZ —-0.0 de %?
0,00 b @40, 00000 MHZ -0.1877-0B
860, 00000 MHZ -25.75%
4 804, 00000 MHZ -24.370 dB
hidR P B872.17500 MHz -20.025 dB
1 824.00000 MHz -97.218 dB
2 B49,00000 MHz -26.666 dB
30100 3 ®8D, 00000 MHz -2, 0047 dB
4 89400000 MHZ -1.9407 B
=5  B36.090000 MHz -91.931 dB
i 1 824,00000 MHZ -0,4589 o
2 B40, 00000 MHz -0, 7161 dE
3 869, 00000 MHZ -26.593 dB
=50, 08 4 B94.00000 MHZ -29.921 dB
5 B78.12500 MHz -20.17% dB
-a0, 00 ot
. 00000 MHz -o.omg\gi\
Q0000 MHz -0.187 B
00000 MHZ -25.759
-70. 00 . 00000 MHZ -24.370 dB
F872.17500 MHz -20.025 dB 7}
1 824.00000 mHz -97.218 dB
2 840.00000 MHZ -96.666 dB
~30.00 3 860.00000 MHz -2.0047 dB
4 894.00000 MHzZ -1.9407 dB
5 826.90000 MHz -91.931 dB
1 824.00000 MHz -0.4589 dB
Z8g. 00 3 2 840.00000 MHz -0, 7161 dE
2 860.00000 MHz -26.593 dB
4 894.00000 MHz -29.921 dB
5 87B.12500 MHz -20.176 dB
-100.0 AJ\AJ‘UIA rad i mmf\
Y P

1 iCenter 859 MHz IFEW 10 kHz ~ Spen 170'vH: ERTEENEN

[Z18 4-4] 800MHz Band Pass Filter Tx Band Result

AZ=E 800MHz el =3t HEl Tx o] A2 EAL Rx £ o
¢l 869MHz ~ 894MHzolA o] &4 2 -2.0471dBolH, thY HFAF &4
2 -20.176dBo|t}t. Tx F3 thelQl 824MHz ~ 849MHzo| 7 &
-91.931dB o|s}e] e zZt=

J

ox P
Mo

N

3

e

SEER

S|z A 9 AEFo
5191, 800MHz H-ZaA

AzrstR e, AzE AE

Y
i
i)
i
N
L
lo
h
fu)
18
of
i)
i)
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[Z18 4-5] 800MHz Duplexer Small Cavity Filter Sample

Trl 511 Log Mag 5.000dB/ Ref
Tr2 521 Log mMag
MR 522 Log Mag 5.000dE/ Ret

0. 000,

-5..000

=10,

=20,

-30.

fale]

L 00

10, 00de/ rRef

ooo

ooo

205
=3

0dB [F2
e [F2
0de [F2

- L] Ll
1 824. ee@ee MHz -21.744 dB
2 849.00000 MHz -34.742 dB
3 860.00000 MHz -22.402 dB
4 BD4.00000 MHz -25.647 dE
5§ B25.00000 MHzZ -19.850 dB
1 824.00000 MHz -1.5882 dE
2 840.00000 MHz -1.8512 dB
| 3 BED.00000 MHZ -55.646 dE
4 B94.00000 mMHz -115.06 dB
5 B70.05000 MHz -95.392 dB
1 B824.00000 MHz ; clE
284900000 MHZ -32, i:
3 BED.00000 MHz -0. 2514 de
4 B84.00000 MHZ -0.0794 dB
=5 B24. 57500 MHz -20.529 dB
\/ | 824.00000 MHz -21. Vaa dg
: 849.00000 MHz -34.742 dB
860,00000 MHz -22.402 dB
20400000 MHZ -25.647 dB
825.00000 MHz -19.850 dE

82400000 MHz
240.00000 MHz
860, 00000 MH

-1.5882 dB

894, 00000 MHz
870.05000 MHz
824, 00000 MHz
B845.00000 MHz

869,00000 MHzZ
894.00000 MHZ
824.57500 MHz

w
Cn LRI G S LR R G L

.06
-95.382 dB
-21.324 dB

-32.138 ¢

-0,2514 dB
-0.0794 dB
-20.529 dm

[ 4-6] 800MHz Duplexer Rx Band Result
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E 2] o

AZE 800MHz ti F3+ Hel Rx thodo] Az 542 Rx T3
?l 824MHz ~ 849MHzo| A 9] &4 gh2 —-1.8512dBo|™, thW] WhA} &4
2 -20.529dBeltt. Tx E1 diejel 869MHz ~ 894MHze 73] EAL
-95.392dB olste] s Zhe=

P! 1l Log Mag 5.000de/ Ret 0.000dB in
TrZ 521 Log mag 10,00de/ Ref 0.000dE [F2
Tr3 522 Log Mag 5.000dB/ Ref 0.000dB [F2]1 21
0. 000 4
=
»1 524.00000 MHz
o0 2 B49,00000 MHZ
3 869,00000 MHZ
4 894, 00000 MHZ
T 5 B81.95000 MHz
1 824, 00000 MHz
2 B459.00000 MHz
15,00 3 HG9. 00000 MHZ
4 8594, 00000 MHZ
5 B835.62500 MHZ
-20.00 1 B24,00000 MHz
2 845, 00000 MHz
3 B69,00000 MHz
-25. 00 4 B94, 00000 MHZ
5 BEZ.37500 MHZz
~30.00
1 $24.00000 MHz
2 849,00000 MHZz A
3 869.00000 MHz -21.571
—35.00 4 804.00000 MHz -23.854
5 831.95000 MHz -20.102
1 824.00000 MHz -94.680 2
2 840.00000 mHz -100.88 dB
4000 3 B60.00000 MHZ -2.0475 dB
4 894.00000 MHz -1.8689 dB
5 835.62500 MHzZ -G0.603 dB
5 1 824.00000 MHz -0.0704 dB
45, 00 2 B40.00000 MHZ -0,1085 dg
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ABSTRACT

A Study on the Design of Ceramic Resonator for
Miniaturization of RF Filter in Mobile
Communication Base Station

Ko, Moon—-Bong
Major in Smart Convergence Product
Dept. of Smart Convergence Consulting

The Graduate School

Hansung University

The mobile communication has evolved from the Fisrt Generation,
Advanced Mobile Phone Service(AMPS), to the Fourth Generation, Long
Term Evolution—Advanced(LTE-A), which is the basic technology for
multimedia service in mobile environment. Those enhancement of mobile
communication technology has led an increase of users and mobile
devices, which caused an explosion of data traffic. According to Cisco
reports, data traffic has been increasing more than 22 percent in average
annually.

The Fifth Generation mobile communication, which is the next
generation mobile communication technology, is required to satisfy much
higher specifications such as capacity, speed, and shorter response time

than the existing fourth generation in order to handle a large number of
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users and high data traffic. Accordingly, the configuration of the base
station is changed from a conventional macro base station to a
configuration of a base station of a heterogeneous network (HetNet)
scheme instead of a conventional one. As a result, the necessity of small
and medium-sized base stations has increased in the configuration of the
base station. As small and medium-sized base stations are used, the parts
in the base stations should be developed for small and medium-sized
base stations.

Regarding to a method for miniaturization of the RF filter used in the
base station, there is an improved method according to various factors
such as a method of optimizing the structural form of the product and a
method of changing the material of the product by improving the
structure of the existing product. However, there is a limit to the
methods, and there is a limit to the size that can be miniaturized in the
method of optimizing the structural form. The miniaturization method
using ceramics has a limitation in that the characteristics are much worse
than those of conventional metal cavity filters.

In this study, a filter is designed and fabricated using a ceramic
resonator to minimize the size of an RF (Radio Frequency) filter used in
a mobile communication base station. The validity of the fabricated filter
was verified through experimental comparison with conventional metal
cavity filter and LTCC (Low—Temperature Co—fired Ceramic).

The frequency band of the fabricated filter was designed for 800MHz
(Cellular) band and 2100MHz (WCDMA) band, and compared with the
conventional metal cavity filter and LTCC filter.

The comparison between the proposed ceramic cavity filter of this study
and the conventional metal cavity filter and LTCC filter has revealed that
the proposed filter has the half size of the conventional metal cavity filter

and has the better characteristics than LTCC such as 2.4dB insertion loss

113



improvement and 30 dB attenuation improvement. The proposed filter
with the smaller size than the conventional metal cavity filter and better
characteristics than LTCC would be possible to be adopted in the future

small and medium sized base stations.

[Keyword] Cavity, Ceramic, Resonator, Duplexer, Miniaturization
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