19944 8F EFILEHGE £ 31 & AR £ 8%

#W94-31A-8-2

To| F2 £%9) ¥38 et okt AL o) &

ok

I Ku-Band£

(Implementation of a Waveguide Cross Guide Directional
Coupler for Ku-Band using Polynomial Approximations
for the Polarizabilities of the Rounded End Slot)

BT FBEET ML, EEHET
(Kyung Wan Yu. Jae Hyun Lee. Kwang Ryang Park and Jae Myung Kim)

)

® ¥l 30dBe ARES 2= Kuband$ A7 fele) Wy 2312 AAskdn AAA a9
BN AR SFoleh AN 279 AR A|uFES Fo) A8 Bl B2 239 o
3¢ o881 1 A5HE Cohn2) A Azhs} ulsatelet. AIZY A7we] He] glxleh 27 Ze a9
o] wpsafel o Fasict

AR Agtre] 349 Ages AAT T35 g4l 12.25GHz - 12, 75GHzelA 29.80+0.04dB=
oS Aeelel H4 W 25dB2 AU fakek AAT] oo W ATwel e gATe £
A 0.5mme °F 2.0dB ol&Ael Ashel AdAath WHEU JHUAEAL FATASAN 42 0,
0564dB 2+ 48.16dB olch. 5 7B7wme] Al A7l 32 whepdS oF 13dBRE FH = Alxpy Aig
o4t AW7L Q& HPUE ol 47 AR e} wEe] $4E & 4 sk

O

Abstract

In this paper. the directional coupler for Ku-band, which is designed. is of the crossguide type with a
coupling value of about 30dB. The apertures chosen for this design are crosses. We used polynomial
approximations of rounded end slot to obtain the electric and magnetic polarizability of crossed-slot and
compared the results with Cohn’s experimental results. The optimized dimensions and positions of the cross
aperture are obtained by a trial-and-error reiteration of the program.

This paper presents the measurement results for the designed coupler. The very flat coupling shows a
total variation of only 29.80+0.04dB for the design frequency ranges of 12.25GHz - 12.75GHz. The
measured minimum directivity is 25dB. The aperture attenuation for the finite diaphragm thickness is
about 2dB per 0.5mm. which is in agreement with the theoretical value. The transmission loss and input
return loss at center frequency are 0.0564dB and 48.16dB respectively. We obtained the measured minimum
directivity of the coupler. whose apertures are both circles. is about 13dB. Therefore it can be realized that
the coupler containing crosses is better than that containing holes in the performance of directivity.
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Table 3. Specification of the directional cou-

pler.
Frequency range[GHz] 12.25 - 12,75
Coupling flatness{dB] 1.300¢+01 |

Directivity{dB] min, 20
Transmission loss[dB] 0.05
Inut/output return loss[dB] min, 23 |
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Table 4. The dimensions of two coupling
apertures with different size (unit

“mm).
wl 11 w2 12
casel | 1,820 7.280 1.143 4.572
case? | 2,184 7,280 1,372 4.572
case3 | 2,548 7.280 1.600 4.572
Lc.ause4 d=7.280(hole) d=4.572(hole)
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Table 5. The dimensions of two coupling
apertures with equal size (unit :
mm).
wl 11 w2 12
caseb | 1.563 6.250 1.563 6. 250
caseb | 1.875 6. 250 1.875 6. 250
case? | 2.188 6.250 2.188 8. 250
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