
Technical Feature 

52 Microwave Journal China  Nov/Dec 2015

Q

3 30

10

15000 /

V

300000

Temperature Compensation of Microwave Resonators 
and Filters for Space Applications

Dr. ing. Marco Lisi  

1. 

2. 

3. /

1 1

CTE

23ppm/

invar

CTE 1.6ppm/  

8050kg/m3 2700kg/m3



Technical Feature 

54 Microwave Journal China  Nov/Dec 2015

1. 

2

shape memory 

alloys SMA

DRO

1 3, 4

f

f0 f

T

f

c

L

f

L S

-55

+125

ppm/

FR-4

PTFE Duroid
5 2

r 2 10

PTFE r=2-

2.5 r

-150ppm/

-350ppm/

PTFE

r

-10 ppm/



Technical Feature 

56 Microwave Journal China  Nov/Dec 2015

PIM

10GHz

6,7

CTE

2
8

CTE

SMA

SMA

NiTi

9

3

2. 

0= T0

C= L1

Z0=

=

L1

T

1 2

:

Yao Atia
10

8

-2.8 ppm/

3. 4. TE011 5. +24 +84



Technical Feature 

57Microwave Journal China  Nov/Dec 2015

Ku

4

TE011

12GHz

OMUX 11

450W

TE011

F0 L

L= ;

D= ;

Rm=TE011 ;

CTE

Z

5

60 T

2MHz CTE

2.3ppm/

1.3ppm/

23ppm/



Technical Feature 

58 Microwave Journal China  Nov/Dec 2015

   
1.  C. Wang, Temperature Compensations for 

Microwave Resonators and Filters,  IEEE 

International Microwave Sympo sium, 

June 2005. 

2.  B . F.  K e a t s ,  B i m e t a l  Te m p e r a t u r e 

Com pensation for Waveguide Microwave 

Fil-ters,  Ph.D. Thesis at University of 

Water loo, Waterloo, Ontario, Canada, 

2007. 

3.  C .  K u d s i a ,  R .  C a m e r o n  a n d  W. C . 

Ta n g ,  I n n o v a t i o n s  i n  M i c r o w a v e 

Filters and Multiplexing Networks for 

Communica tions Satellite Systems,  IEEE 

Transactions on Microwave Theory and 

Techniques, Vol. 40, No. 6, June 1992, pp. 

113321149. 

4.  S.J. Fiedziuszko, Miniature Dual-Mode, 

Dielectr ic-Loaded Cavity Fi l ter,  US 

Pat ent 4489293 A, 1984. 

5.  Alcatel Alenia Space, Microwave Organic 

PCBs for Space Applications,  3rd CTB WG 

Hybrids Technical Presentation Day, ESTEC, 

May 2006. 

6.  R.V. Basil, L. Ondrups and J. K. Shimizu, 

Thermal ly  Compensated Microwave 

Res onators ,  US Patent  4 ,057,772, 

November 1977. 

7.  R .  E .  J a c h o w s k i  a n d  L .  E .  B r o w n , 

Com p e n s a t i n g  D e v i c e  f o r  Tu n e d 

Cavities,  US Patent 4,423,398, December 

1983. 

8.  S . B .  L u n d q u i s t ,  T e m p e r a t u r e 

C o m p e n s a t e d  F i l t e r ,  U S  P a t e n t 

5,867,077, 1999. 

9.  B.F. Keats, R.B. Gorbet and R.R. Mansour, 

Design and Testing of SMA Temperature- 

Compensated Cavity Resonators,  IEEE 

Transactions on Microwave Theory and 

Techniques, Vol. 51, No. 12, December 

2003, pp. 228422289. 

10. H.W. Yao and A.E. Atia, Temperature 

Characteristics of Combline Resonators and 

Filters,  IEEE International Micro wave 

Symposium Digest, Vol. 3, May 2001, pp. 

147521478. 

11.  R. Cameron, M. Lisi and S. Strijk , Reso 

nateur  à  Cavi tès  avec Disposi t ive  de 

Com pensat ion  Thermique,  Brevet 

d invention n. 8607497, 16 May 1986, ESA 

Patent.

JFW Industries
Call  317-887-1340

Toll Free  877-887-4JFW (4539)
E-mail  sales@jfwindustries.com

Visit  www.jfwindustries.com

         JFW Industries         JFW Industries


