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Abstract

We newly develop a Y-junction circulator as a high-power component. Experiments of the X-band circulator are
conducted with a high power source at 9.3GHz and it withstands 1.1 MW peak power; 0.4 kW of average power. In order
to reduce the maximum electric field intensity, we separate two ferrites with large gap. The design was a challenging task
since we normally create wide-band circulator with small gap of ferites. 3D EM simulation was performed in order to

overcome those design limitations.
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Table 1: Specifications of X-BAND 3-PORT CIRCULA-
TOR

Frequency 9.3GHz+20MHz
Peak power 300kW
Average power  300W
Waveguide WRI-112 (WRIJ-9)
Flange UG-51/U
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Figure 1: Positive and negative permeability.
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Figure 3: External static magnetic field.
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Figure 2: Outline of X-band 3-port circulator.

Figure 4: External view of X-band 3-port circulator.
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Figure 5: Measurement and simulation of return loss and
isolation at input port.
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Figure 6: Measurement and simulation of insertion loss
from input port to output port.
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Figure 7: Return loss at input port.
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Figure 8: Set up of high power test for X-band 3-port cir-
culator.

FOHIRENT T b T B C Mo TE iR
T3 O JREOREETY T N LEOD., &ERS
TV T b LIzODEWET 208N H 5, UL, TD
B TRIFED 0l o Tefe . ZOMGEEETTRS T
eI o T,

Y—F 2 L—27G L TOHEZ back ground & L, %
DB L5 T TY—F 2 L—R2OELFHENE
BWIRER LN &b D, YT a2V T LIMW
DREN 2B LT, KOG TN >z, DX
DRERT—F TR SahoTzC & xR LTZ,
43 ik a— bS50V v —L LIEROKRER

SR R

D= Rl WA IVAVE S L AON@ <371 | [ OIS /N
FBHINRFIC Y 3 — MRONEZZZ T VSWR Db
KEL ol b SITHORIE U TRENED B R0

1.10 T

‘+ I':t’ackgr‘ou‘nd ‘ ]
o Measurement |
1.09

1.08

1.07

VSWR

1.06

+
+

e

+

1.05

o
Slov e b b b by

L L L L L L L L L L
0.4 0.6 0.8 1.0
RF power [MW]

Figure 9: VSWR at 9.3GHz at input port.
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Figure 10: Insertion loss at 9.3GHz from input port to out-
put port.
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