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Description

This invention relates to a microwave power
amplifier having a microwave power amplifying cir-
cuit and a power monitoring circuit for detecting
the degree of power amplification of the microwave
power amplifying circuit.

The function of a microwave power amplifier is
to amplify and send out an input microwave signal,
and this amplifier is used in, for example, (a re-
peater in) a microwave multiple radio frequency
transmitter (as a highpower RF amplifier).

The state of the operation of the microwave
power amplifier must be constantly monitored to
detect whether or not a desired power amplification
is being provided. By using a DC monitor output,
operation of an automatic gain controller (AGC) or
automatic level controller (ALC) can be realized. To
this end, in a microwave power amplifier, in addi-
tion to a microwave power circuit for carrying out a
microwave power amplification, a power monitoring
circuit is assembled for monitoring the degree of
power amplification effected.

In one example of a microwave power am-
plifier, the microwave power amplifier and the pow-
er monitoring circuit are assembled within a single
housing, without a shielding plate therebetween, as
later described in detail with reference to Fig. 8.
The power monitoring circuit in this example is
formed by strip lines forming a directional coupler.
This example, however, has a disadvantage in that
the frequency characteristic is deteriorated due to
resonance in the single housing or RF radiation
coming out of a microwave power amplifying cir-
cuit.

In another example of a microwave power am-
plifier, the microwave power amplifying circuit and
the power monitoring circuit are assembled within
two separate housings, as later described in detail
with reference to Figs. 9, 10 and 11, and a shield-
ing plate is provided between the two housings.
The output of the power amplifying circuit is con-
nected through a coaxial line in the shielding plate
to the input of the monitoring circuit. The monitor-
ing circuit in this example is also constructed by
strip lines forming a directional coupler. This exam-
ple has an advantage in that the frequency char-
acteristic is improved because of the separate
housings. However, because a coaxial line is con-
nected between the output strip line of the micro-
wave power amplifying circuit and the input line of
the power monitoring circuit, a considerably large
power loss occurs at the connecting points be-
tween the coaxial line and the strip line.

As described above, in the above examples, if
an attempt is made to improve the frequency char-
acteristic, a large power loss occurs so that the
amplification function is deteriorated; and if an at-
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tempt is made to monitor the power without dete-
riorating the amplification function, the frequency
characteristic is deteriorated.

US-A-4 122 400 discloses an amplifier protec-
tion circuit having features corresponding to those
of the preamble of accompanying claim 1. A dual
directional coupler employing sfrip conductors is
disclosed, corresponding to the directional coupler
of Fig. 8 described below.

FR-A-1 191 414 and DE-A-2 320 458 disclose
directional couplers using a coaxial line, in which
an outer conductor of the coaxial line has an ap-
erture adjacent a strip line.

US-A-3 169 219 and GB-A-849 443 disclose
further types of coaxial line couplers, and a paper
in the Conference Proceedings of the 12th Eu-
ropean Microwave Conference, Helsinki, Finland,
1982, by S. R. Bird entitled "A 180-Kw L-Band
Distributed Solid-State Transmitter” discloses the
general features of a radar fransmitter having an
output power monitor.

According to the present invention there is
provided a microwave power amplifier comprising a
microwave power amplifying circuit and a power
monitoring circuit connected to an output of said
microwave power amplifying circuit, wherein said
power monitoring circuit comprises a strip line for
detecting said output;

characterised in that:-

said microwave power amplifying circuit and
said power monitoring circuit are connected by a
coaxial line for introducing an output signal from
said microwave power amplifying circuit into an
internal portion of said power monitoring circuit
while maintaining the state of the output signal
contained within the internal conductor of said co-
axial line;

said coaxial line having an inner conductor, a
dielectric supporting member covering said inner
conductor, and an outer conductor covering a part
of said dielectric supporting member, said outer
conductor having an opening allowing radiation of
electromagnetic waves from said inner conductor
o outside said coaxial line; and in that

said strip line is arranged in or adjacent to said
opening, for electromagnetic coupling with said co-
axial line through said opening to detect the output
of said microwave power amplifying circuit.

The present invention has been created in view
of the above problems. An embodiment of the
present invention may provide a microwave power
amplifier in which a power loss due to the insertion
of a power monitoring circuit is small, and power
detection of microwaves with a good frequency
characteristic is possible.

Reference is made, by way of example, o the
accompanying drawings in which:
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Figure 1 is a general block diagram of a circuit
construction of a microwave power amplifier ac-
cording to an embodiment of the present inven-
tion;

Fig. 2 is a perspective view of the construction
of the power monitoring circuit shown in Fig. 1;
Fig. 3 is a cross-sectional view taken along the
line A-A' of Fig. 2;

Fig. 4 is a plan view of the mechanical construc-
tion of a microwave power amplifier shown in
Fig. 1;

Fig. 5 is a cross-sectional view of a power
monitoring circuit according to a second em-
bodiment of the present invention;

Fig. 6 is a cross-sectional view of a power
monitoring circuit according to a third embodi-
ment of the present invention;

Fig. 7 is a general block diagram of a circuit
construction of a microwave power amplifier ac-
cording to a fourth embodiment of the present
invention;

Fig. 8 is a general block diagram of a circuit
construction of a microwave power amplifier;
Fig. 9 is a general block diagram of a circuit
construction of another microwave power am-
plifier;

Fig. 10 is a cross-sectional view of a coaxial line
between the microwave power amplifying circuit
101 and the power monitoring circuit 102 shown
in Fig. 9; and

Fig. 11 is a cross-sectional view of the output
end of the power monitoring circuit 102 shown
in Fig. 9.

Note: Throughout the Figures, the same
portions are represented by the same reference
numbers.

To enable a better understanding of the em-
bodiments of the present invention, previously pro-
posed microwave power amplifiers will be first de-
scribed with reference to Figs. 8 through 11.

Figure 8 is an example of a proposed micro-
wave power amplifier. In Fig. 8, 1 is a microwave
power amplifying circuit; and 2 is a power monitor-
ing circuit.

In the microwave power amplifying circuit, 3 is
a radio frequency (RF) input port for receiving a
microwave; 4 is a branch line type 3dB hybrid
circuit for branching the RF input into two outputs;
and 5 is a 50 Q terminal resistor for the hybrid
circuit 4. References 6 and 7 are input maiching
circuits; 8 and 9 are radio-frequency choke coils
(RFCs) respectively connected to a predetermined
power supply; 10 and 11 are GaAs transistors for
amplifying signals; 12 and 13 are output maiching
circuits; 13 and 14 are RFCs; 16 is a branch line
type 3dB hybrid circuit for combining the two am-
plified microwave signals; and 17 is a 50 @ terminal
resistor for the hybrid circuit 16.
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In the power monitoring circuit 2, 18 is a direc-
tional coupler for taking out the part of the output
power of the microwave power amplifying circuit 1,
and consists of a strip line 19 for transmitting the
output of the microwave power amplifying circuit 1,
and a strip line 20 arranged so as to be elec-
tfromagnetically coupled with the strip line 19. Ref-
erence 21 is a 50 Q terminal resistor for the strip
line 20; 22 is a detector diode for detecting a direct
current component of the microwave power; 23 is
an RFC; 24 is an RF output; and 25 is a DC
voltage monitor output. Reference 100 is a housing
in which the microwave power amplifying circuit 1
and the power monitoring circuit 2 are mounted
fogether.

As described above, in the microwave amplifier
shown in Fig. 8 , since the microwave power circuit
1 and the power monitoring circuit 2 are arranged
in the same housing 100, the power monitoring
circuit 2 is easily influenced by the resonance of
the housing 100 or the radiation power coming out
of the power amplifying circuit 1. Therefore, a
problem arises in that the frequency characteristic
is deteriorated, and thus a correct detection of the
output power is very difficult.

To obviate the above problem, another micro-
wave power amplifier as shown in Fig. 9 has been
proposed, in which the microwave power am-
plifying circuit 1 and the power monitoring circuit 2
are mounted respectively in two separate housings.
In the Figure, 101 and 102 are the two housings for
respectively mounting the microwave power am-
plifying circuit 1 and the power monitoring circuit 2;
and 26 is a coaxial line for connecting the output
strip line 90 of the microwave power amplifying
circuit 1 and the strip line 19 in the power monitor-
ing circuit 2. For simplification of the drawing, the
line 90, the line between the coaxial line 26, and
the strip line 19 in Fig. 9, and other lines, are not
shown in full, but it should be noted that the line 90
and the other lines are also strip lines having
widths similar to the strip line 19.

91 is a shielding plate provided between the
casing 1 and the casing 2.

Since the microwave power amplifying circuit 1
and the power monitoring circuit 2 are mounted in
separate housings, unlike in the first example, the
power monitoring circuit 2 shown in Fig. 8, is not
influenced by the microwave power amplifying cir-
cuit 1. Therefore, the power monitoring circuit 2 in
the second example shown in Fig. 9 can provide a
good flatness frequency characteristic.

Nevertheless, a problem arises in the second
example shown in Fig. 9, in that, at the connecting
points between a strip line and the coaxial line, a
considerably large power loss occurs. Therefore, in
the construction shown in Fig. 9, even when a
desired power can be obtained at the output of the



5 EP 0 228 265 B1 6

microwave power amplifying circuit 1, there are a
total of three changes in the transmission lines, i.e.,
from the strip line 90 to the coaxial line 26; from
the coaxial line 26 to the strip line 19; and from the
strip line 19 to the RF output terminal 24, which is
usually formed by a coaxial line, and accordingly, a
large power loss occurs.

This power loss will be more clearly explained
with reference to Figs. 10 and 11. Figure 10 shows
a cross section of the connecting points between
the strip line 90 and the coaxial line 26 and be-
tween the coaxial line 26 and the strip line 19. In
Fig. 10, 101a is a metal block of the housing 101;
102a is a metal block of the housing 102; 91 is a
shielding plate; 103 is a dielectric substrate of
alumina; 261 is a dielectric supporting member of,
for example, Teflon produced by Du Pont Corpora-
tion, and 262 is an inner conductor of the coaxial
line 26. The shielding plate 91 functions as an
outer conductor of the coaxial line 26. The inner
conductor 262 and the strip line 90 are connected
by solder 263, and the inner conductor 262 and the
strip line 19 are connected by solder 264. A con-
siderably large RF power is consumed at the con-
necting points by the solders 263 and 264.

Figure 11 shows a cross section of the con-
necting point between the strip line 19 and the RF
output terminal 24. In Fig. 11, an inner conductor
241 of the coaxial line, constituting the RF output
terminal 24, is connected to the strip line 19 via
solder 242. This solder 242 also consumes a con-
siderable large power.

Embodiments of the present invention will be
now described with reference to Figs. 1 through 7.

Figure 1 is a general block diagram of a circuit
structure of a microwave power amplifier according
fo an embodiment of the present invention. The
differences between Fig. 1 and the amplifier shown
in Fig. 9 are that, in Fig. 1, in place of the strip line
19 and the coaxial line 26 in Fig. 9, a long coaxial
line 27 is provided in a power monitoring circuit 2a.
The coaxial line 27 transmits the amplified micro-
wave signal from the microwave power amplifying
circuit 1 to the RF output terminal 24. The outer
conductor of the coaxial line 27 covers only part of
the dielectric supporting member surrounding the
inner conductor. Therefore, the outer conductor has
an opening for partially radiating electromagnetic
waves from the inner conductor to the outside of
the coaxial line 27.

The opening is clearly shown in Figs. 2 and 3.
Figure 2 is a perspective view of the construction
of the power monitoring circuit 2a shown in Fig. 1
Figure 3 is a cross-sectional view taken along the
line A-A' of Fig. 2. In Figs. 2 and 3, 30 is the inner
conductor of the coaxial line 27; 31 is a supporting
member for insulation formed by fluorine-contain-
ing polymers such as Teflon produced by the Du
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Pont Corporation; and 32 is a block of aluminum
forming the housing 102. The block 32 has a
recess portion 320. On the bottom of the recess
portion 320, a dielectric substrate 33 made of
Teflon glass fiber or alumina is formed. The strip
line 20, the terminal resistor 21, the detector diode
22, and the RFC 23 are formed on the dielectric
substrate 33. Reference 34 is a ground terminal.

The recess portion 320 extends to include an
opening 35 so that a part of the supporting mem-
ber 31 is exposed to the outside in the recess
portion 320. Accordingly, the inner conductor 30
can be electromagnetically coupled with the strip
line 20, and as a result, a directional coupler 18a is
formed.

Figure 4 is a plan view of the microwave power
amplifier shown in Figs. 1 through 3. As shown in
Fig. 4, the coaxial line 27 penetrates the block 32
of the housing 102. A part of the supporting mem-
ber of the coaxial line 27 is exposed in the space
of the recess portion 320 at the opening 35.

In operation, a microwave monitor power is
obtained on the strip line 20 by the electromagnetic
coupling through the opening 35. The detector di-
ode 22 detects a direct current (DC) component of
the monitor power. The DC component is thus
obtained at a DC voltage monitoring output terminal
25.

Figure 5 shows a second embodiment of the
present invention. In Fig. 5, more of the block 32a
is cut away, in comparison with the embodiment
shown in Fig. 3. That is, about a quarter of the
surface of the supporting member 31 is exposed fo
the space in the recess portion 35a. According to
experiments by the inventors, such a large opening
has no serious influence on the characteristic im-
pedance of the coaxial line 27. The reason for this
small influence on the characteristic impedance is
considered to be because almost all of the electric
lines of force in the coaxial line 27 are concen-
trated between the inner conductor 30 and the
metal block 32. That is, only a small amount of the
electric lines of force is formed between the inner
conductor 30 and the strip line 20, but the strip line
20 can always obtain sufficient monitoring power.

Figure 6 shows still another embodiment of the
present invention. In Fig. 6, the supporting member
31a has, along at least part of its length, a cross
section of a sliced circle. The sliced surface (flat
face) opposes the strip line 20. By this configura-
tion, a stronger electromagnetic coupling can be
established because the distance between the in-
ner conductor 31 and the strip line 20 is made
shorter. In this embodiment, an assembly consist-
ing of a conductor substrate 32b, a dielectric sub-
strate 33a formed on the conductor substrate 32b,
and the strip line 20 is previously prepared. During
manufacture of the device, a hole for inserting the
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supporting member 31a is made by milling, and
then the supporting member 31a with the inner
conductor 31 penetrating therethrough is inserted
into the hole. Subsequently, the above mentioned
assembly is mounted so as to abut against the
surface of the recess portion 320 and the sliced
surface of the supporting member 31a of the co-
axial line.

Figure 7 shows a circuit construction of a mi-
crowave power amplifier according to a fourth em-
bodiment of the present invention. In this embodi-
ment, in confrast with the first embodiment, the
monitoring microwave power obtained on the strip
line 20 is directly sent out at an RF monitoring
output terminal 25a. Therefore, in this embodiment,
the detecting diode 22 or the RFC 23 shown in Fig.
1 are not necessary.

From the foregoing description, it will be appar-
ent that, by providing an opening in the outer
conductor of a coaxial line for transmitting the
output of a microwave power amplifying circuit, and
by establishing an electromagnetic coupling be-
tween the exposed coaxial line and a strip line in a
power monitoring circuit, it is no longer necessary
to provide, in the power monitoring circuit, a spe-
cial strip line for transmitting the output power of
the microwave power amplifier circuit. Therefore,
the power loss incurred by connecting different
types of lines is greatly reduced in comparison with
previous proposals.

Further, since the power monitoring circuit and
the microwave power amplifying circuit are sepa-
rated by a shielding plate, the power monitoring
circuit is not influenced by the microwave power
amplifying circuit.

Claims

1. A microwave power amplifier comprising a mi-
crowave power amplifying circuit (1) and a
power monitoring circuit (2;2a) connected to an
output of said microwave power amplifying cir-
cuit (1), wherein said power monitoring circuit
(2;2a) comprises a strip line (20) for detecting
said output;

characterised in that:-

said microwave power amplifying circuit
(1) and said power monitoring circuit (2a) are
connected by a coaxial line (27) for introducing
an output signal from said microwave power
amplifying circuit (1) into an internal portion of
said power monitoring circuit (2) while main-
faining the state of the output signal contained
within the internal conductor of said coaxial
line (27);

said coaxial line (27) having an inner con-
ductor (30), a dielectric supporting member
(31) covering said inner conductor (30), and an
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outer conductor (32) covering a part of said
dielectric supporting member (31), said outer
conductor (32) having an opening (320) allow-
ing radiation of electromagnetic waves from
said inner conductor (30) to outside said co-
axial line (27); and in that

said strip line (20) is arranged in or adja-
cent to said opening (320), for electromagnetic
coupling with said coaxial line (27) through
said opening (320) to detect the output of said
microwave power amplifying circuit.

A microwave power amplifier as set forth in
claim 1, wherein said opening has a size suffi-
cient for electromagnetic coupling with said
strip line whilst substantially maintaining a
characteristic impedance of said coaxial line.

A microwave power amplifier as set forth in
claim 1 or 2, wherein said outer conductor
consists of an outer metal block of said micro-
wave power amplifier.

A microwave power amplifier as set forth in
claim 1, 2 or 3, wherein said opening is so
formed that part of a surface of said dielectric
supporting member is exposed adjacent said
strip line.

A microwave power amplifier as set forth in
claim 1, 2, 3 or 4, wherein said dielectric
supporting member has a circular cross sec-
tion.

A microwave power amplifier as set forth in
claim 5, wherein a gap is provided between
said dielectric supporting member and said
strip line.

A microwave power amplifier as set forth in
claim 1, 2, 3 or 4, wherein said dielectric
supporting member has a cross-section of a
sliced circle having a sliced face opposing said
strip line.

A microwave power amplifier as set forth in
claim 7, wherein a gap is provided between
said sliced surface and said strip line.

A microwave power amplifier as set forth in
claim 3, or claim 7 or 8 as appended to claim
3, further comprising a conductor substrate
arranged in said opening and on a surface of
said outer metal block, and a dielectric sub-
strate arranged on said conductor substrate;
said strip line being arranged on said dielectric
substrate; said conductor substrate, said di-
electric substrate, and said strip line forming
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an assembly, said assembly being arranged on
the surface of said outer metal block after said
coaxial line is in place.

A microwave power amplifier as set forth in
any preceding claim, wherein said microwave
power amplifying circuit and said power moni-
toring circuit are formed within a single hous-

ing.

A microwave power amplifier as set forth in
any preceding claim, wherein said microwave
power amplifying circuit is formed within a first
housing and said power monitoring circuit is
formed within a second housing, and a shield-
ing plate is provided between said first housing
and said second housing.

Patentanspriiche

1.

Ein Mikrowellenleistungsverstirker mit einer
Mikrowellenleistungsverstirkungsschaltung (1)
und einer Leistungsliberwachungsschaltung (2;
2a), die mit einem Ausgang der genannten
Mikrowellenleistungsverstirkungsschaltung (1)
verbunden ist, bei dem die genannte Lei-
stungsliberwachungsschaltung (2; 2a) eine
Bandleitung (20) zum Feststellen des genann-
ten Ausganges umfaBt;

dadurch gekennzeichnet, daB:-

die genannte Mikrowellenleistungsverstér-
kungsschaltung (1) und die genannte Lei-
stungsliberwachungsschaltung (2a) durch eine
Koaxialleitung (27) verbunden sind, zum Zufiih-
ren eines Ausgangssignals von der genannten
Mikrowellenleistungsverstirkungsschaltung (1)
in einen internen Teil der genannten Leistungs-
Uberwachungsschaltung (2), wdhrend der Zu-
stand des in dem internen Leiter der genann-
ten Koaxialleitung (27) enthaltenen Ausgangssi-
gnals aufrechterhalten wird;

welche Koaxialleitung (27) einen Innenlei-
ter (30) hat, ein dielekirisches Stilitzglied (31),
das den genannten Innenleiter (30) bedeckt,
und einen AuBenleiter (32), der einen Teil des
genannten dielektrischen Stitzgliedes (31) be-
deckt, welcher AuBenleiter (32) eine @ffnung
(320) hat, die das Ausstrahlen von elektroma-
gnetischen Wellen von dem genannten Innen-
leiter (30) nach auBerhalb der genannten Koa-
xialleitung (27) gestattet; und daB

die genannte Bandleitung (20) in der oder
angrenzend an die genannte Offnung (320) an-
geordnet ist, zum elekiromagnetischen Kop-
peln mit der genannten Koaxialleitung (27)
durch die genannte Offnung (320), um den
Ausgang der genannten Mikrowellenleistungs-
verstirkungsschaltung festzustellen.
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Ein Mikrowellenleistungsverstidrker nach An-
spruch 1, bei dem die genannte Offnung eine
GroBe hat, die flr die elektromagnetische
Kopplung mit der genannten Bandleitung aus-
reicht, wihrend ein Wellenwiderstand der ge-
nannten Koaxialleitung im wesentlichen auf-
rechterhalten wird.

Ein Mikrowellenleistungsverstidrker nach An-
spruch 1 oder 2, bei dem der AuBenleiter aus
einem ZduBeren Metallblock des genannten Mi-
krowellenleistungsverstirkers besteht.

Ein Mikrowellenleistungsverstidrker nach An-
spruch 1, 2 oder 3, bei dem die genannte
Offnung so gebildet ist, daB ein Teil einer
Oberfliche des genannten dielekirischen
Stitzgliedes angrenzend an die genannte
Bandleitung freiliegt.

Ein Mikrowellenleistungsverstidrker nach An-
spruch 1, 2, 3 oder 4, bei dem das genannte
dielektrische Stiitzglied einen runden Quer-
schnitt hat.

Ein Mikrowellenleistungsverstidrker nach An-
spruch 5, bei dem eine Liicke zwischen dem
genannten dielektrischen Stiitzglied und der
genannten Bandleitung vorgesehen ist.

Ein Mikrowellenleistungsverstidrker nach An-
spruch 1, 2, 3 oder 4, bei dem das genannte
dielekirische Stitzglied einen Querschnitt ei-
nes abgeschnittenen Kreises mit einer der ge-
nannten  Bandleitung  gegeniiberliegenden
Schnittflache hat.

Ein Mikrowellenleistungsverstidrker nach An-
spruch 7, bei dem eine Liicke zwischen der
genannten Schnittoberfliche und der genann-
ten Bandleitung vorgesehen ist.

Ein Mikrowellenleistungsverstidrker nach An-
spruch 3, oder Anspruch 7 oder 8 zusammen
mit Anspruch 3, der ferner ein Leitersubstrat
umfaft, das in der genannten Offnung und auf
einer Oberfliche des genannten duBeren Me-
tallblocks angeordnet ist, und ein dielektrisches
Substrat, das auf dem genannten Leitersub-
strat angeordnet ist; bei dem die genannte
Bandleitung auf dem genannten dielekirischen
Substrat angeordnet ist; wobei das genannte
Leitersubstrat, das genannte dielektrische Sub-
strat und die genannte Bandleitung eine Bau-
gruppe bilden, welche Baugruppe auf der
Oberfldche des genannten duBeren Metallblok-
kes angeordnet wird, nachdem die genannte
Koaxialleitung positioniert ist.
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Mikrowellenleistungsverstirker nach ir-
gendeinem vorhergehenden Anspruch, bei
dem die genannte Mikrowellenleistungsverstar-
kungsschaltung und die genannte Leistungs-
Uberwachungsschaltung in einem einzelnen
Geh3use gebildet sind.

Ein Mikrowellenleistungsverstdrker nach ir-
gendeinem vorhergehenden Anspruch, bei
dem die genannte Mikrowellenleistungsverstar-
kungsschaltung in einem ersten Geh3use und
die genannte Leistungsiiberwachungsschaltung
in einem zweiten Geh3use gebildet ist und
eine Abschirmplatte zwischen dem genannten
ersten Gehduse und dem genannten zweiten
Geh3use vorgesehen ist.

Revendications

Amplificateur de puissance micro-ondes com-
prenant un circuit d'amplification de puissance
micro-ondes (1) et un circuit de surveillance de
puissance (2 ; 2a) connecté & une sortie dudit
circuit d'amplification de puissance micro-on-
des (1), dans lequel ledit circuit de surveillance
de puisance (2 ; 2a) comprend une ligne de
bande multiconducteurs (20) pour détecter la-
dite sortie ;

caractérisé en ce que :

ledit circuit d'amplification de puissance
micro-ondes (1) et ledit circuit de surveillance
de puissance (2a) sont connectés par une li-
gne coaxiale (27) pour introduire un signal de
sortie en provenance dudit circuit d'amplifica-
tion de puissance micro-ondes (1) dans une
partie interne dudit circuit de surveillance de
puissance (2) tout en maintenant I'état du si-
gnal de sortie contenu & I'intérieur du conduc-
teur interne de ladite ligne coaxiale (27) ;

ladite ligne coaxiale (27) comportant un
conducteur interne (30), un élément de support
diélectrique (31) recouvrant ledit conducteur
interne (30) et un conducteur externe (32) re-
couvrant une partie dudit élément de support
diélectrique (31), ledit conducteur externe (32)
comportant une ouverture (320) permettant le
rayonnement des ondes électromagnétiques
depuis ledit conducteur interne (30) jusqu'a
I'extérieur de ladite ligne coaxiale (27) ; et en
ce que

ladite ligne de bande multiconducteurs
(20) est agencée dans ladite ouverture (320)
ou de maniére a &tre adjacente a celle-ci en
vue d'un couplage éleciromagnétique avec la-
dite ligne coaxiale (27) au travers de ladite
ouverture (320) afin de détecter la sortie dudit
circuit d'amplification de puissance micro-on-
des.
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Amplificateur de puissance micro-ondes selon
la revendication 1, dans lequel ladite ouverture
présente une taille suffisante pour un couplage
électromagnétique avec ladite ligne de bande
multiconducteurs tout en maintenant sensible-
ment une valeur d'impédance caractéristique
de ladite ligne coaxiale.

Amplificateur de puissance micro-ondes selon
la revendication 1 ou 2, dans lequel ledit
conducteur externe est constitué par un bloc
métallique externe dudit amplificateur de puis-
sance micro-ondes.

Amplificateur de puissance micro-ondes selon
la revendication 1, 2 ou 3, dans lequel ladite
ouverture est conformée de telle sorie qu'une
partie d'une surface dudit élement de support
diélectrique soit mise & nu de fagon & éfre
adjacente 2 ladite ligne de bande multiconduc-
teurs.

Amplificateur de puissance micro-ondes selon
la revendication 1, 2, 3 ou 4, dans lequel ledit
élément de support diélectrique présente une
section en coupe circulaire.

Amplificateur de puissance micro-ondes selon
la revendication 5, dans lequel un espace est
prévu entre ledit élément de support diélectri-
que et ladite ligne de bande multiconducteurs.

Amplificateur de puissance micro-ondes selon
la revendication 1, 2, 3 ou 4, dans lequel ledit
élément de support diélectrique présente une
section en coupe de forme circulaire avec mé-
plat présentant une face de méplat qui fait face
2 ladite ligne de bande multiconducteurs.

Amplificateur de puissance micro-ondes selon
la revendication 7, dans lequel un espace est
prévu entre ladite surface de méplat et ladite
ligne de bande multiconducteurs.

Amplificateur de puissance micro-ondes selon
la revendication 3, ou 7 ou 8 lorsqu'elles dé-
pendent de la revendication 3, comprenant en
outre un substrat conducteur agencé dans ladi-
te ouverture et sur une surface dudit bloc
métallique externe, et un substrat diélectrique
agencé sur ledit substrat conducteur ; ladite
ligne de bande multiconducteurs étant agen-
cée sur ledit substrat diélectrique ; ledit subs-
frat conducteur, ledit subsirat diélectrique et
ladite ligne de bande multiconducteurs formant
un assemblage, ledit assemblage étant agencé
sur la surface dudit bloc métallique externe
aprés que ladite ligne coaxiale est en place.
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10. Amplificateur de puissance micro-ondes selon

11.

I'une quelconque des revendications précéden-
tes, dans lequel ledit circuit d'amplification de
puissance micro-ondes et ledit circuit de sur-
veillance de puissance sont formés dans un
unique boftier.

Amplificateur de puissance micro-ondes selon
I'une quelconque des revendications précéden-
tes, dans lequel ledit circuit d'amplification de
puisance micro-ondes est formé dans un pre-
mier boftier et ledit circuit de surveillance de
puissance est formé dans un second boftier et
une plaque de blindage est prévue entre ledit
premier boftier et ledit second boftier.
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Fig.10
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