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Fig. 1 Schematic view of an inline-type microwave Gas 4
power sensor

2 TiEEIB

T 2 SR D 3 A S i o B 2 3 1 45 A
[F1) 2 PR AR e ) 3 A S A A A 1 . ik
PR G A S5 2R T MEMS B T8 (3
MEMS J 14 i X AN 5 H 1 3 b AR 3% 5 DABE 4 4
DX 4 Ay 3 i 9B 5 9 2 3 0y — X 100Q 119 I 1B DL e
HLBH. P 2 S ol e B R A i 9 B A 2 A S AR
JUPFRERE . YR {5 5 425t MEMS [ . i MEMS
JEES IE T T L SR B LA C 2
— /N BT A A C IR IB A

€0 bw

C = (D

g+
€r

Hrfr b & MEMS BT8R s w 2 3L T ol 2
PRAF I TE L s g0 J& MEMS IR L s 10 R )RR
JE se0 Ml e, 205l B ER A TE) A 46 25 J2= 1) LR R

LN PR R D SR AR SR 1) S SRR IR AN
Z,

SU = - (2)
97, + 2R, + j2<wL - u%)
27, + 2R, + j2<wL - E)
S =8, = Z (D
27, + 2R, + jZ(wL - ai)c)

Hr R, JE MEMS JRAGHEE s L & MEMS JR (1
W8 Zo T ST T A a2 R BT R A AL
U Ky A3 it I B 2 g DL JC FEL L T AR O 5% A O 3 51k
FRL BEL 0 LR 4 T e R A v BEL BB O ) AR M
PR X Fof L 152 728 e 5 K e A D A L 4 1) L A
1117 5% B R 9 2 A0 0 P 3 O ] i A X Bl D

N

Cr2

=

o
~

C/2

N

| >
L e s I
I

[ 2 WO D A4 I s 5 ) 7 T R B HL B BT AR AR Y
Fig. 2 Microwave power coupler and lumped element
model
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sor and equivalent electrical circuit including convec-

Indirectly-heated type microwave power sen-

tion, conduction,and heat generation
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Fig. 4 Fabrication scheme of the inline-type microwave power sensor
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Fig. 8 Measurement of microwave response for the
indirectly-heated type microwave power sensor at dif-
ferent frequencies

Hi & 6 FIIEl 7 AT 0. 7E 12GHz A5 F N . %
T I BB AR (S0 /N T — 15dB, 4 AR FE (S20)
/NT 2. 0dB. i A5 FE 8 BIIE (R 0 48 32 B il T
MEMS I 5 2 119 AR 3 17 382 5 114 XA 453 6 LA S T
YR ZE T A

4.2 RBPENZE

& 8 7 H T R] 42 in A AR i T AL SRR AE AN [
BICRTT o AS TRl A A D) 238 1) AR e 2] i i 2
S5 R T R AR A ) R AL SR 1 A A
PN B R AT R 2k B LR AR 52. 2V /
mW . DCc i BH A% B L BB R 51. 7Q . FoHE R 5E %
FE CVSWRY g Kl 1. 143, FE BEIE{E 1. 034 R K. #4
F 3 A L BEL(EL M 6. 67k Q. F T3 AT A3 5 M kLl 5.0
X 10°/ W [a] 2 i 8 X Al e B 238 A% IR i 1) 2R 0
FVRCE TR A A 28 10 S 2 800] 15 46 2 Uik o %
A A8 10 REUE £ 10GHz HoD SR T 2y 10, 4pV/
mW.

ARSCHR T — T 2L A 7 2 U 2 R A i
L5049 XSS FH— A MEMS JEHE At — /NS 4 1
P DA LA XA SR BE R 5 GaAs MMIC
TS MR S 28R . BF 12GHz #i
AN R R BT - 15dB. A BUAE /DN T
2. 0dB. 4l AP FERY I I 32 22 i T MEMS JiR 5 Ji
F9 ARG AT 28 S ) DA 950 LA % T 20 M R 2 3
1 1 T 4 e e B DI )
52. 2 V/mW, iy R] 5 8 28 2 Bl 2y R AL T AR
) RAEHETE 10GHz H0H AT 10. 45 V/mW.



1148 T R E W %28 %

Bigt AR R 00 R AR M et AR 1R 5
GaAs T2 SE MY . 1E a8 1F B i AF A 21 T R £
S ) SRS AR B A A TR RRA BT AR B T A
U I 7 g 03 b A E O L
1 5 Bl » 75 It — I S

&%k

[1] DeheA. Krozer V., Fricke K. et al. Integrated microwave
power sensor. IEEE Trans Electron Devices,1995,31.:2187

[ 2] Dehe A.Klingbeil H,Krozer V.et al. GaAs monolithic inte-
grated microwave power sensor in coplanar waveguide tech-
nology. Proceedings of IEEE MTT-S Symposium,1996:161

[ 3] Dehe A,Fricke K, Krozer V. Broadband thermoelectric mi-
crowave power sensors using GaAs foundry process. Pro-
ceedings of IEEE MTT-S Symposium,2002:1829

[47] Fernandez L J,Sese J,Flokstra J,et al. Capacitive MEMS ap-
plication for high frequency power sensor. Proceedings of
Micromechanics Europe, 2002

[5]

[10]

[11]

Fernandez L J, Visser E,Sese J, et al. Radio frequency power
sensor based on MEMS technology. Proceedings of IEEE
Sensors Conference,2003:549

Vaha-Heikkila T, Kyynarainen J, Oja A, et al. Capacitive
mems power sensor. Proceedings of 3rd Workshop on MEMS
for Millimeter Wave Communications, 2002

Vaha-Heikkila T,Kyynarainen J, Dekker J,et al. Capacitive
RF MEMS power sensors. Proceedings of 3rd ESA Workshop
on Millimeter Wave Technology and Application: Circuits,
System,and Measurement Techniques,2003:503

Fernandez L J, Wiegerink R J,Flokstra J,et al. A capacitive
RF power sensor based on MEMS technology. J Micro-
mechan Microeng,2006,16:1099

Han Lei,Huang Qing”an, Liao Xiaoping. An inline-type mi-
crowave power sensor based on MEMS technology. Proceed-
ings of IEEE Sensors Conference,2006

Muldavin J B, Rebeiz G M. High-isolation CPW MEMS shunt
switches-partl: modeling. IEEE Trans Microw Theory Tech,
2000,48(6) :1045

Milanovic V,Hopcroft M, Zincke C A, et al. Optimization of
CMOS MEMS microwave power sensor. Proceedings of
IEEE ISCAS Conference,1999:144

A Novel Inline Type Microwave Power Sensor "

Han Lei, Huang Qing’an’, and Liao Xiaoping

(Key Laboratory of MEMS of the Ministry of Education, Southeast University, Nanjing 210096, China)

Abstract: A novel structure of an inline type microwave power sensor is presented based on MEMS technology. The theory,

design ,fabrication,and measurements are given. The microwave power coupled from the CPW line is measured by the MEMS

membrane. The fabrication process of this power sensor is fully compatible with a GaAs MMIC process. In this method the

signal is available during power detection. The results show that the sensor has a reflection of less than — 15dB and an inser-
tion loss of less than 2. 0dB up to 12GHz. The sensitivity of this power sensor is 10. 4, V/mW at 10GHz.
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