MICROWAVE Q-METER

20-40 GHZz

EMArges offers a new model of Microwave Q-Meter dedicated to the measurement of dielectric properties
of low-loss dielectrics with the aid of a Fabry-Perot Open Resonator (FPOR) in the frequency band of
20-40 GHz.

& The Q-Meter can replace a laboratory-grade vector network analyzer (VNA) that is usually

= employed to measure the resonant frequency and the quality factor of the FPOR.

__ It allows one to perform automated broadband and precise room temperature scalar

€M measurements of the properties of high-Q resonators loaded with material samples in this
frequency range.

& The Q-Meter allows one to automatically extract material properties at ca. 14 frequency points

=~ corresponding to the consecutive TEMo,04q 0dd modes spaced every 1.5 GHz.

& It is controlled with a specialized software that oversees the measurement process and extracts

=~ complex permittivity of the material under test based on the measured properties of the cavity.

__ Due fast data exchange routines and adaptive algorithm implemented in the control software

€M dedicated total measurement time usually does not exceed 10 minutes in the 20-40 GHz range

(less than 20 seconds per frequency point).

7 Fabry-Perot dielectric measurement setup - o x
File Settings

Connectto VNA: | Connect Modes to be measured:
[ TEMOO015 @ 11.70GHz
Connect to motor driver and reset motor positon | Reset 3 Temoo? @ 13206H:

Sample thickness [mm]: 0.1 [ TEMOO19 @ 14.70GHz
[ TEMO021 @ 16.20GHz
The mode rumber to be Fracked at frst: TEMO027 @ 20.69GH: ~! |01 Temoos @ 17.69GH:
Electric thickness of the sample at the first tracked mode is over the haif of the wavelength : [1 | [ TEMO025 @ 19.19GHz

delect . B4 TEMD0ZT @ 20.69GHz
Estmated deleckric corstant; |21 [ TEMOO29 @ 22.19GHz

Resdts  Diclectric constant  Losstangent  Resonant aurve [ TEM0031 @ 23.69GHz
4 TEMO0033 @ 25.19GHz

-0 f f (] TEMOO3S @ 26.69GH:
4 TEMO0037 @ 28.19GHz
[ TEM0039 @ 29.69GHz
[ TEMOO41 @ 31.19GH:
[ TEM0042 @ 32.68GHz
8 ] TEMOO4S @ 34.18GH:
4 TEMO047 @ 35.60GHz
T [ TEMOO4S @ 37.18GHz
5 £ TEMOOST @ 38.68GHz
=-50 - Hifff [ TEMO033 @ 40.18GHz
b [ TEMOOSS @ 41.68GHz
z [ TEMOOST @ 43.18GHz
o [ TEMOOS® @ d44.58GHz
& [ TEMOO61 @ 46.18GHz
-5 [ TEMOOB @ 47.67GHz
[ TEMODES @ 49.17GHz
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Q-Meter connected to the FPOR Measurement software
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PET (t = 100 pm)

PET (t = 697 pm)

RT5880 (t = 785 pum)

RT6002 (t = 500 pm)

EMArges Sp. z 0.0.

PET (100 zm thick)

3.08
=& QMeter
-5-VNA
—~3.07
2
= >
2 3.06 W(
=S
[}
% 3.05
3.04 | .
20 25 30 35 40
Frequency (GHz)
3.1 PETG (697 um thick)
l =»&=QMeter
—6-VNA
—~3.05 _
=
=
E
@
o
2.9
20 25 30 35 40
Frequency (GHz)
RT5880 (785 pum thick)
232
2.31
2 23" n§§§22m>
=
E229
[0}
n- —
2.28/ =& QMeter
~O-VNA
227 ‘ ‘ I
2 25 30 35 40
Frequency (GHz)
RT6002 (500 pm thick)
2.98 w ‘ :
=& QMeter
=5-VNA
:?2.96
2
E
K 294 -
1
2.92 ‘ ‘ .
20 25 30 35 40

Frequency (GHz)

ul. Bieszczadzka 7 45-427 Opole

8 %103 PET (100 pzm thick)
=»&=QMeter
—7 =0=VNA
= x
T 6 4; E?@&é>
()]
c
&
0 5
[72]
o
—4
3 I
20 25 30 35 40
Frequency (GHz)
PETG (697 pm thick)
0.015
=»e= QMeter
— =5=VNA
€
)
§ oo m
[72]
[72]
(@]
-
0.005
20 25 30 35 40
Frequency (GHz)
) 10" RT5880 (785 pm thick)
=& QMeter
— -9-VNA
E 1.5 |
)
()}
c
SO X Vv
8 1
]
-
0.5

20 25 30 35 40
Frequency (GHz)

2 %10 RT6002 (500 pzm thick)

€15 E; é | 6 :533”
)
o
c
8
2 1r
o
|

=& QMeter

-5-VNA

0.5 : ! |
20 25 30 35 40

Frequency (GHz)

Poland www.emarges.com info@emarges.eu



