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Electrical Characteristics of SMD Type Ceramic Resonators using PbTiOs
System as a Function of Electrode Radius Size

glMF, FFEH
(Suk Kyu Min and Ju Hyun Yoo)

Abstract

In this study, the high frequency SMD ceramic resonators with the size of 3.7x3.1x0.385mm’® were
fabricated using Pboss(LacsNdoa)oos(MnaSbeadoozTioseeQs ceramics with the variations of electrode radius
size. With increasing the electrode radius size, resonant resistance in third overtone mode was
decreased and electromechanical coupling factor(ks) in third overtone mode was showed constant
values. Taking into consideration mechanical quality factor(Qm) of 5552 and dynamic range(D.R) of
60.72dB in third overtone mode, the ceramic resonator with the electrode radius size of @1.13mm was

suitable for 20MHz resonator application.
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Fig. 1. Lumped constant equivalent circuit of
piezoelectric resonator,
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Table 1. Specification of specimen,

Sample No | S1 | 82 | 83 | 54 | S5
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radius 095098 | 1.1 |1.13}1.25
size(mm®)
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Table 2. Etching solution & condition.
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Fig. 2. Structrue and dimension of SMD type
ceramic resonator.
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Table 3. Physical properties of specimens.

Dielectric constant 211
Grain size [un] 1.18
TelT] 325
Density  [g/cm3] 7.72
Tetragonality (c/a) 1.028
TcF, (-20~80C)[ppm/T] 17
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Fig. 3. Variation of Qma as a function of
electrode radius size.
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Fig. 4. Variation of dynamic range with
electrode radius size.
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Fig. 5. Variation of Zr and Za as a function
of electrode radius size.
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Fig. 6. Impedance plot of fundamental and third vibration mode as a function of electrode radius

S1ze.

675



J. of KIEEME(in Korean), Vol. 15, No. 8, August 2002.

# a9 494 ¢ £ %] DR: #& BEAS
YERAT o] 9A] REAS F22 FAXE
dage FF AWASY F+EY DREAC &
o] AHAEH, ol AUt HIWie EY
HeA F, AFAUiAst AFgRde FAsa,
AFFEA FFHE 29 dvA JF3dE4E 4
717] wjEolth, EF 1ol Ao dud2atM B4
€ 2y, AWASAEG 433 #AF F4& U
Bhia Sl 7Hg B4l F& FIFHAAVE
113me] 2% 60.72dB2E DREAo] 714 =ZA
F4de vehiio.

a9 5 ASFAard #e 331 Z %y
IV 2E UEhd Aeolvdk, AF2FA77F 1.13mm
oM wEA duidrrt Frhstn A& & 5
e, ol 4 (B)ERE, DREVRE olojAH,
HEAAARA2 F7E AN FLE 24
2 AeEe 4 F UM

Al¥el DREA d3le 249 A &% 49F
F BEE Zn J7) wEA 249 #EERY
AR Folstefel gich E¢ TEHAAEH A
Al ZEHAZEHY HE 2 ZUHY &£E Fe
AA WRAFY 27 &4 2A B, o
A Az AY olFd=E FH&9 A7
UE o WEAFe At 7|8y A719 ¥
w3t WE Ad ¢ o, £ fFHE&o UF
28 WA= a717h |YF Fopd A &
FE 7HAE F Uk waA 249 HAAA #
A&H HFEAFAelzE Abde F£3] aeis]
Aopg FEolgt Az Hojyrh

A7N71A AEAT ket X 3994 ebd MY

E A AFHAATY BE FH € FIEA.
Table 4. Piezoelectric and resonant characteristics
as a function of electrode radius size.

electrode

o D.R
i o @ @ %o o
0.95 1994 2005 61 22365 51.24 3477 0.116
0.98 1992 2003 48 18290 51.62 4152 0.116
1.1 1992 2003 36 18531 5423 4394 0.116
113 1992 2003 27 30158 60.72 5552 0.116
1.25 1992 2003 24 20863 58.68 5105 0.116
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