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A Study on Dielectric Properties of Printed Circuit Board Materials with
Variation of Frequency and Temperature
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Abstract

This paper presentls the results of measured permittivity of PCB sheet material in the frequency
range of 0.1 ~ 2[Gk] and temperature range of 25 ~ 85[C]. Microstrip lines with different physical
length are implemented to measure the attenuation and phase shift of the signals through these
lines. The loss factor of glass—epoxy and teflon could be calculated with the measured dielectric
constant and the attenuation. From the experiment, the glass-epoxy was more influenced by
temperature and frequency than teflon. The average dielectric constants of glass-epoxy and teflon
within the measured frequency range are 4.48 and 2.18, respectively.
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Fig. 1. Structure of microstrip line

vlo]A22EY 2ele A7)HA Ael(le Ttel
AZLEY FAFAA A&7 JP3 v Zol=m
Az Adez #EHY, ExHA dojhe 4
A vlojaz 29 A dolg ongct:

ey

G714 0 AR, f= FAE, ok AFTD
CRER RS

oW, whojzzrEY FHelel H7HA Aolst
2o oo BARRE AR FALTY A4
A9 BANE AL & A

(9,—0)-c¢
Veo = - @

A714 0y Hol7k 1 wolaR2EY ahele]
Mol Azl A4Roln, 01& Aolzt #& vhola
~EY A9 gFtoln, Lz 7 vhelaz
EY g & dolu, 12 F& vlo]az
2EY e BYHQ Lojolch

AN AojR HE KAAFZRE 7B

>y

€ T 096+ C, ®

Ci=c¢,(0.109-0.004¢ , Mlog(10+ Zy) —1] (4)

EF B =8dAMe ulolax
Ll &dAFE AR £
fAch

A AEHAR A 23T A5 e &
A &4 (Conduction loss)3} #£4 (Dielectric loss)

2 F45o)Qet?

EQ B¢ o
g AN

ol
“
=

ar = agz+ a, (5)
A7 are AAEA, o HAHEY, a8n
a.= EA &
ojuf =LA
a.= 6.1x 10 T Lot

, ©
' 0.067 W /A
[W/h+ W in+ Laad | &

W=w+ L7f—5t(1+m2—th) @

_ h o _ 125t 125 . 2
A=1+ W,(l o T InoE) ®
olx o714 Z= 54 AP R EW At
£ rve]az2EY @9 ¥4, 282 he 7w
Eololch,

[o]
FHEHd L

€ r( eef,«’—l)tanS
\/ Sef/( e, 1) Ao
ol olRHE 7| EAAFE AT ¢ gith

ay=21.3 ©)

3. 3 yy

nlolmzA2EY 9L ojLsd EiA FHLS
ZA37) Astal ® 13 go] A& vhojazsE
g #ug A"



x 1. Glass~Epoxy®} Teflone] wlojazre
e sepuE
Table 1. Parameter of the microstrip line of
glass-epoxy and teflon
Width Height | Thickness Length
Glass-Epoxy| 2.15mm 1.18mm 0.01mm 100mm, 30mm
Teflon 2.42mm 0.78mm 0.01mm 100nm, 30mm
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Fig. 2. Microstrip line (3cm)
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Fig. 3. Microstrip line (10cm)
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