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H781

1
METHOD OF MAKING A FERRITE CIRCULATOR

The invention described herein may be manufac-
tured, used, and licensed by or for the Government for
governmental purposes without the payment to us of
any royalty thereon.

This invention relates in general to a method of mak-
ing a ferrite circulator and in particular to an improved
method of introducing ferrite material into the cavity
area of a microstrip circuit.

BACKGROUND OF THE INVENTION

Current millimeter wave microstrip circulators use a
small metallized (top and bottom) ferrite puck that must
be accurately cut and ground so as to tightly fit into a
hole in a microstrip substrate, then electrically con-
nected to the top conductor and bottom ground plane.
This type of circulator requires a very close tolerance
fit of the ferrite into the dielectric substrate for peak
performance. It is therefore obvious that a need exists
for a simplified fabrication technique, especially for
operation at high frequencies (> 10 GHz) where device
parts and pieces become very small such that tolerances
present costly fabrication problems.

SUMMARY OF THE INVENTION

A general object of this invention is to provide a
simple and economical technique or method of making
a ferrite circulator. A more particular object of this
invention is to provide a method of introducing ferrite
material into the cavity area of a microstrip circuit.

It has now been found that the aforementioned ob-
jects can be attained by arc plasma spraying the ferrite
material into the cavity area of the microstrip circuit,
thus eliminating any chance of gaps between ferrite
material and microstrip substrate material.

Accurate and controlled spraying is possible with
minimal surface finishing required after ferrite forma-
tion.

After the ferrite has been deposited, an anneal is re-
quired to optimize the magnetic properties.
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Metallization can be applied to the surface of the
anneal ferrite by flame spraying or by deposition pro-
cesses after the ferrite is deposited. This method of
ferrite fabrication is fast, accurate and low-cost as com-
pared to conventional techniques. It also preserves or
improves high isolation and low insertion loss over the
operating circulator bandwidth.

The method of the invention allows precise, simple
and economical fabricating of ferrite Y-junction circu-
lators in the microstrip media operating in the micro-
wave and millimeter wave frequency region heretofore
not possible with conventional fabrication techniques.

By arc plasma spraying as the term is used herein, is
meant, a process of feeding ferrite powder into an elec-
tric arc where it is melted and directed to a target. Such
a process is shown in the articles “Arc Plasma Fabrica-
tion of Ferrite—Dielectric Composites” by R. W, Bab-
bitt, American Ceramic Society Bulletin, June 1976, at
page 566-568.

In the arc plasma or flame spray method, any free
flowing ferrite powders can be used. The method is
generally short duration taking about 2 minutes.

We wish it to be understood that we do not desire to
be limited to the exact details as described for obvious
modifications will occur to a person skilled in the art.

What is claimed is:

1. In the manufacture of a ferrite circulator wherein a
ferrite material is introduced into the cavity area of a
microstrip circuit, the improvement of introducing the
ferrite material into the cavity area by arc plasma spray-
ing and subsequent annealing, thus eliminating any
chance of gaps between ferrite material and microstrip
circuit material.

2. A manufacture according to claim 1 wherein accu-
rate and controlled spraying and annealing is possible
with minimal surface finishing required after ferrite
formation. ~

3. A manufacture according to claim 2 wherein met-
allization is applied to the surface of the ferrite by flame
spraying after ferrite fabrication.

4. A manufacture according to claim 2 wherein met-
allization is applied to the surface of the ferrite by depo-

sition processes after ferrite fabrication.
* * * * *



