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ABSTRACT

fn this paper. narrow-band waveguide bandpass filters for MDR system have been developed using the single E-plane struc-
tures which are considered for the good yield and the good temperature characteristics. We have reduced the 1-section of the band-
pass filters by replacing the waveguide-to-coaxial adaptor with the series capacitance coupling structure.

The 6-section invar waveguide bandpass filters have been designed at center trequencies of 3.66GHz and 3.98Gl 1z, respective-
ly. for the good temperature charactersitic.

The measured insertion losses are about 0.8dB and the maximum frequency drift is within +0.4MHz in the temperature rangz

ol OC® 10 55¢C°.
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Table 1. Design goals

. Operation Frequency Range

. Pass Bandwidth

. Rippte in Pass Band

. 3dB Bandwidth

. 12dB Bandwidth

. Insertion Loss (in Pass Band)

. In/Out Return Loss (in Pass Band)
. Rejection

. Rejection
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. Group Delay (in 3dB Pass Band)

—
w o

. Input Connector

. Output Connector

. Filter Type

. Size (WxHxL)

. Fiter Curve Drift by Temperature
. Operating Temperature

et e ek
o ~1 o Ut

. Relative Group Delay (in Pass Band)

. Input Power Handling Capacity (CW)

©3.6-4.2GHz
© > 28 MHz ( x
< 0.1dB

14.0 MHz)

© £ 34 MHz ( 17.0 MHz )

o £ 40 MHz ( 20.0 MHz )

< 1.0dB ( MAX)

© 20 dB

{(~-50dB ( Fo =

:{-178dB ( Fo =

c{25ns

: {40 ns

S 10 W

- SMA (F)

© W/G ( Type :

: Tubular

: 55 x 45 x 330 ( mm ) (MAX]

: { 1MHz !!! Very Important
0-+50TC

+
*

40 MHz )
80 MHz )
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Fig. 1. The general single E- plane bandpass filter and it’s equivalent circuit
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and the output’s series capacitance equivalent circuit
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Equivalent circuit of the final bandpass filter
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Table 2. Measured characteristics of the waveguide bandpass filters
CENTER s INSERTION RETURN REJECTION REJECTION GROUP DELAY
FREQ. N [.OSS LOSS [fy+20MHz Iyt 40MHz in 3dBP. B
, (GHz) (dB) {dB) (dB) (dB) {ns)
oM - 7985 -22.5 -12.630.13 007 -53.883,-53.004 35.781
8 002 (1. 5295 | ~22.0 -12.488 -13.3523 -53.367.-53.561 36.796
003 -0.7869 | -22.8 -12.372.-13.437 -53.826.-54.012 39.696
004 -(1. 852 ‘ -21.0 1 13.350,-14.496 -53.225,-53.721 33.213
001 -0.7524 -22.5 -12 313 12,541 ~53.930,-52.033 35.272
002 -0.7530 23.0 -1e 523 -12.371 -54.613.-52.545 38.375
o | 003 0.7943 250 12,607, -12.585 ~53.760,-52. 369 38.401
oo 004 -0.7340 -22. | 12.290.-12.466 -54.137,-53.432 37.993
005 -(.7380 -22.0 bo-12.397.-12.724 -52.990,-51.881 38.706
| 006 -0.7631 -23.5 -12.616,-12.812 -53.756,-53.008 37.153
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Table 4. Temperature characteristic

I, (GHz) 3.6 3.98
Serial No. 001 006 001 004
Temp. 1 (GHz) | 1, (GH) | 1P, (Gl | 1, (GHe) | P, (GHe) | T, (GH2) | Fy (GH2) | F, (GH2)
e 1643 | 26772 | 36434 | 36768 | 396632 | 3.9977 | 3.9639 | 3.9968
FAGHz | 3.660100.4MHz) | 3.66010-0.05Miz2) | 3.998045(+0.35MHz) | 3.98035(+0.35MHz)
25C 613 | aGTl | S.64 | 36765 | 09628 | 3.0974 | 39635 | 39965
F,(GHy) 0,66005 0.66015 0.9801 0.9800
55 C T6a8 | 96768 | G687 | 0617 | 09625 | 39969 | 3.9631 | 3.9960
FLGHD | 360980 2MH2) | 3.6603500.25MHz) | 3.97970040MHz) | 3.97955(0.45MHz)
4Fo(0 55°C) 0.65 MHz 0.30 MHz 0.75 MHz 0.80 MHz
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