LTCC system 9149 Stripline +% 54 4+

( Analysis of stripline structure(resonator) in LTCC system )

Abstract

In ceramic systems, many components including embedded passives and TRI(transmission
line) are used for composition of 3-dimensional circuit. So the exact analysis on this
compenents, As for the TRL’s, material properties including electrical conductivity of metal,
loss factor and effective dielectric constant of dielectric material and geometrical factors like
roughness of surface, vias, dimension of stripline structure have a large effect on the
charactersistics of transmission lines. In this research, effect of material and geometrical
factors on the characteristics of stripline structure is analyzed and quantified by simulation
and measurement.
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2. Experimantal

Stripline T%& A&l QlolM Z=A=E Ag pasted, I8 FH AT DupontAhe] 9599
powderE green tapel 2 A F3sle] AlEFHTE A} FAHLE utEd HF FAHELE HEIAD
ZH A= PCB 2 =4o] ojg 7] w&] Probe station(Cascade microtech)& ©] &8 %t
EAA o Zd|:= Agilent ADS 1.3, HFSS 5.3(Agilent)g A3t}

3. Results and Discussion
Stripline structure® & HEf ] HFHZ dHla] ZAo] of¢
2EY AHEE A9 g FEAEHR FHHLE wdd T 3
4L 7Hx 3 ok otglel AAlE FEZE VCO =9 F3IF
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Fig. 1 Circuit of resonant part of VCO
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Fig. 3 Result of simulation considering via termination(Zo=6.15 Q)

Ao A2AE BHA viad A5 Ay HAEE 001, 0.1 ohm& F7HAIZ W smith chartdold 2 7
ol @Y WEZ SojeA HI o wWFo] 24 GHzo A A4 A HEo] 035 365 022
F7hHAl gk e e FAA &40 gl =AE g4 =EAE AT B9Add AAAQ
#ES 1A offe Zrh

0 = 6173 x 10’ S/m, tan § = 0.001(2.5GHz)
Fig. 4 Result of simulation considering conductivity, tan 8

Ao A3Es ¥W 24 GHzA A A4 AFo] 136 o2 Z7etA H1 FAYE 329 shuntz
13.6 Q9] A+ Aol HIEHE A7 YElUr] & TG AAe 5P d4FHm VCO &
4& A A Bk olg ¥ o]f uEo] A9 §&3F conductivity ¥ FAA SARE A
FEste o] dasltt tiLo] screen printingdll &g Fu FHo| A AF L FHAY FH
roughness7} Z7] W&o YollAgt o] Age o4& conducvityd 6.173 x 10" S/m #xtH
e #%E ZA HI lined 4L ¢ dsiHA o) o] XES AFsEly] s AET Zols

..70_



WA A 7bEA DC Age A9 B line dimension ¥4 %3] roughness 7t ig{d
%3 conductivity &€ F&3tH .

Table 1 DC resistance in the variation with W(width) and L(length) of stripline (unit : @)

L=8 mm 12 mm 16 mm 18 mm

W=100 pm 0.2545 0.4195 0.564 0.7325
200 0.113 0.1655 0.2345 0.3205
300 0.0705 0.11 0.157 0.2075
400 0.0545 0.085 0.116 0.151
500 0.04 0.0566 0.0905 0.123

9o AFL E3) A& Ag paste 9 ¥ & conductivity® 4 x 10° S/m AEZ o|Fx 9] 23R %
g9t old dimension® WEEA L F3 Y 24T AFE ol &IAth ol AU ol

7] BUhE stripline P& FEA ol p-stripolt CPW #& FxolAE o& &S 7HA

Fig. 5 Shape of stripline struture
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Table 2 Comparion of measurement value of Zo with calculated
W=86 pm, B(fd A F4)=454.8 um

Measured Calculated
Zo(2) 534 53.6
&3 dimensiong o] &38te] AAE Aol M SFAHX e A9 A ULE & F AT Line
o] attenuation A3 =24 WA xjold o3 FE(.02dB)E RAsT BHL AgsATh
Z4 2 RAE attenuation 23E& T3 ol

Table 3 Measurement data of attenuation of stripline

f(GHz) 0 1.583 3.351 6
Attenuation(dB)| -0.166 ~-0.326 -0.5047 -0.7724
o] Ask oH APad DC AFHL HFozZ o FEE modeling 8 Btk DC A9
attenuatione A A EAdos @t =Ao] o) LA A 1 99 JHdgMe FRE

T
2% J&gg v} o]F o]435d modeling 3 A7 A|AFHo] A
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Fig. 6 The result of simulation of stripline

Table 4 The result of simulation of stripline

f(GHz) 0 1.583 3.351 6 }
|Attenuation(dB)] -0.164 | -0.325 -0.505 -0.775 ]

ol DC A &4 A9 wAAAZ §F conductivity gto] 4 x 107 S/m AE HYZ FAA
SAH2 00036GH2)A = 49 &4 ZIe /13 & Y &Pt o] &4z dityog ¢
Dupont system® &Agol7Ix sich. o] A& o] &3ty VCO W ¥ 32E HAsgh
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Fig. 7 Comparison of stripline dimension parameters
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4. Conclusion

Stripline 7% AA % Jo] FET AR BEHXNEES FE8UL o]& o]l &3 VCO ol 3=
Ao Headtt. AA A2 E oA EAAY b2 FES VW] HE oo o
g JE3 1AQE B linedl DC 2 RF A%E siAMstget. 2elz 72 dA QoA E loss
AECl H28 2 £ Ue T2E AHFGo2A A4 F2 YoM ofd o3 EA AHsE AAH
T AAh
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