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A Technique for Measuring Microwave Dielectric Parameters of Solid
Dielectric Based on a Coupler

LIU Weina,ZHAN Huawei
(School of Physics and Electronics Engineering, Henan Normal University, Xingxiang 453007 , China)

Abstract: A method for non-destructively measuring the complex permittivity of solid dielectric on a microwave
branch coupler has been described in this paper. The principle of measuring the dielectric constant by using 3 dB
branch coupler was illustrated. The device consists of a planar hybrid junction with the direct and coupled ports ter-
minated by two identical open-ended transmission lines;one being loaded with the material under test (MUT). The
complex permittivity of the MUT was evaluated by simply measuring the amplitudes of the reflected and the trans-
mitted signals of the measuring device. The complex permittivity of the solid dielectric such as Teflon and Poly-
popylene has been measured at 2. 45 GHz by using the proposed method. The results are agreed with that reported
on the literatures.

Key words: permittivity ; branch coupler;solid dielectric; microwave measurement;non-destructive measurement

0 3% 1 FE¥%E

WEE A RAPRHEE TR B B RGR A R AL
A TR ) B VE B BRI K AR B A R
RO BB R B AT R ENH . EEK, B
T IR B A I B O vk AR TR MR I R R
FRAEBEERER T LR REREHRHIEE
KL EENAEERB R EEEHERES
fefi ATk A E AES . ERENE TS,
—RE AR A A BT T (BRSO B %
k. WM AXRE T —MHAPERER, ZHLA
PA— fa] BB P T 5 B O 0 2 88 4K, B O U B B R
515 BB IR BE B A S IAT R B BRI

1§ %8 H 89 : 2013-03-03
ESWE:ERXRERBEESEME (61001019

B 1O 4R 08 B A0 e B IR BRI, P T
ZHMERAE 3 B oXLBEHR(ERREGE
BAHOU AN R O & B — BRI B i 15
MR FNEREERPH—BERA L. Bk
AR E R o 0 P4

AR

FEES
Hinz e
Bl AR
ASGES W EARE LMW EY (EB0RKE
TR B (5 38O WIFP R B0 T B P s 1 B 2 0 8 B2

EEE A XA A7) 2 W YA L BT, £, TEAEA B FRWBHFA . E-mail:In168168@sina. com, FHEH(1979-),

B mEnEA B HE, TEAFE AN

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

%135

X B ARAFMEA SRR SR NEER 67

SR TS TR B A e R RS L S A T B
FKEME 2 Fin. BP.d ARNMRKE,

i

Bl

I b
Oz
B2 MEsHmnaEs
2 MEF=E

BEMNRA 1WA, B TR ML %O, B
BB R AR, B & X ERSTNES AN,
I B 0 1.2 BB S BN I8 BE T 5 R
VA BRER. ZHESBATELAYMHEAMLE
B. HmO 1.2 WESS8IEE R

|Sul =4+ T e —2Te ™ cos @) (1)

|Sul =4 A+ —2Te ™ cos @) (2)

A @9, Fﬁﬁﬁiﬁ{ﬂJ%F*ﬁXﬂ‘ =B AF O T T
ERAER FEREREEERRE. XO.(DOEREA
W B A R R RO SRR AR S AR IT B
RN ARG BRFENFTLTHHA, WK

EAEBR TR SEMNEERNERE N
"S- f,-g:'| ISlefﬂ | (14 T2a 4% —
2Te *cos ¢) (3

 Seronw ) = ls—zzgg | (1+Te= 4

2Te ¥ cos @) (4)
Ho
_ _ _wd ! o
o= pag Tz _T("" e=g-gy v Eas-5m )
)]
T 1 ean sucnm ay (5)

{\Eﬁﬁgﬁ—'_tﬂﬁiiﬁ]

_e

(373 ——
|, /e tan Bnrrem F

(7
K sexn wy o enman 2 FI 8 A E AT B8 F K
R I JE O R B S A HRLE B tan O s VAT
FRAR B HRFE A IE VT 5 ¢ 00 40 512k B B2 [ Ok
AR . ARG ~DA R eng-on FIng .

e T I

EEE/RWYAREET 450 % 8 H X5
B B erppmn RIAFE A IEY] tan Opun 7 A T A5
LB

exgma 1
Aag = [7_ 1 Heepmutan d5s T
Er 0

Eng 38 Evg EE .

tan Gggg > s
Ergrn 1
a7
Ao VEnm-Ex
eng-wx — | Qiecpun T @errmn T (A —q—g2) ]
€))

R secs mm FAT AR B W B eona 0 RE TN 4 B9
XA HBER ¢ ARBESEWMAE LT HF
MM ABEEREF. ARG~ () AR T
eng-su Mong » AR () . (DRH erna'™.
3 RAUHBAEE TG ITE

R ERR I, A& 3Cis B &5 E %4 HFSS
XFETIR H RW B A B AT E, R R R T
3 dB 4 X R A BRI TAESR R, A 3L B9 T
BRBRTIEMEN 2.45 GHz, HEREHLTH
RS RWE 3 Fra, BB A, 7£3% IR
2.45 GHz, S, K E—38 dB, S, 24 0.2 dB, ML &
WEXBME 4w,

o,

¥

L
=
.
&
-

|
L
=
-
- —_—

i
5.1
W

B

10 1.5 20 25 30 35 49
Hi=GHz

ERELTHEHEHSH

{

IR )% /AR
t«lé'-

B3 B33

@1411[11&9@15;@
BERAMTHMRNEEE. AR I ERE
(Teflon) B WM& (PP) B & LMH (PVO) AP &
R (FR-4) 1 2 B 1 & (AD1000) AR i, Ml & T 3% 0

L2 BN S . HERWE 5.6 fin. 84EX

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

68 E B 5 5B X

2014 48

BT R T, BRARBE B RN S B IEETE
R R B A B R RINER 1R,

—10

—30F

35 A

2r 23 24 25 s 27 Z8 29 30

HiZEIGHz
HS5 WMEHFUNYIARY RN Sy
-0.2
-0.4
[us]
= -0
¥
B QST '
~— &
-1.0 L
135 250 275 3.00
Hi#EGHz

B 6 WEKRWY AR RN S
% 1 2.45 GHz T &8 A F &0 o 80 &% &K

auy wawe o WEmo 2%

SWMI7] tns  XRALT]
Teflon 2.16 2.108 0. 000 9 0. 000 8
PP 2.11 2.31 0.000 7 0.0011
PVC 3.02 2.98 0.036 0 0.040 0

FR-4 4,43 — 0.023 0 —

AD1000 10. 3 — 0.002 6 —

4 HRE

AR T I B PR R 1B E AR R
WREHT Ok, R A 3 dB A XA eSS
B0 F iR — B AR BBT ROV B3R E

BRUREERTR —BEAWE L, B0 E 5%
H 1.2 WBET SR IEETT RS T R % 8 85
¥, BHBENREE 2 45 GHz FRET Teflon, PP,
PVC,FR-4 1 AD1000 3 JLFp 55 Bl S W 8. 3¢
EEHBEFERAREG TR, REFERERFHE
. WEL AR R T B SR B R A R
FH B g Ao R B B R IR 20 mm
ZP.

N AR E RN EAER R TRITNES
TR, FHANTEIFRESN S XRES
HEREFEENNTEEBRE,

S M -

(1] Z#&E.52E. NSNS IML Lm0
Dl AR L2007,

[2] H#ER.AEE. 0.5 dEalsEfiML 3w &
= Tl Hy Mgt . 2007,

3] ADDAMO G, VIRONE G, VACCANED D, et al. An
adaptive cavity setup for accurate mezsnrements of
complex dielectric pe-mittiwity” 1 . Progress in Electre-
magnetics Research,2010,105:141-155.

[4] HASAR U C,0ORA E A. A metric function for fast and
accurate permittivity determination of low-to-high-loss
materials from reflection measurements[ J]. Progress
in Electromagnetics Research,2010,107:397-412.

(5] Brbidk. BB 5EBEIM]. U . REH T & R,
2007.

[6] OCERA A,DIONIGI M, FRATTICCIOLI E, et al. A
novel technique for complex permittivity measurement
based on a planar four-port device[ J|. IEEE Microwave
Theory and Techniques,2006,54(6) :2568-2575.

[7] OCERA A,DIONIGI M, SORRENTINQO R. A novel
technique for permittivity and moisture measurements
using a planar hybrid junction[ C]//European; IEEE
Microwave Conference,2007:210-213.

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

