
l|||||||||||||ll|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 
US 20020063600A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2002/0063600 A1 

Dohata (43) Pub. Date: May 30, 2002 

(54) HIGH-FREQUENCY CIRCUIT Publication Classi?cation 

(76) Inventor: Hiroyuki Dohata, Osaka (JP) (51) Int. Cl.7 ..................................................... .. H03F 3/60 

(52) US. Cl. ............................................................ .. 330/286 
Correspondence Address: 
BIRCH STEWART KOLASCH & BIRCH 
PO BOX 747 
FALLS CHURCH, VA 22040-0747 (US) (57) ABSTRACT 

(21) Appl' NO‘: 09/985’895 In a high-frequency circuit having bias lines that cross a 

(22) Filed: N0“ 6’ 2001 rnicrostrip line in a plan vieW, portions of the bias lines are 
formed on a reverse side of a substrate Without forming, in 

(30) Foreign Application Priority Data the rnicrostrip line, capacitors required for separating the 
bias lines from each other as an independent DC line, thus 

Nov. 24, 2000 (JP) .................................... .. 2000-357123 contributing to rniniaturiZing the high-frequency circuit. 

1 

l 

' w | A O 
l I ,'\_l l 

% 12.2- I —‘I>TI>' ,I l ‘I 
12.7GHz . \ I I I 

: 14L 'l I 6d : L1 950_ 
' I 11.25GHz ‘, I 1'45OMHZ 
: I | 6C l 

14R ' | I E / : l / :cs 
' J>Q> ' ‘ +1 0 
‘ ‘ 1 72 = 7b 
1 _________ __I L____ _ ________ __ L2 

6e 

16 22 

D1 

D2 



Patent Application Publication May 30, 2002 Sheet 1 0f 4 US 2002/0063600 A1 

\ 

2 $63.3 m 

_| 
l 
l 
l 
l 
l 
l 
I 
l 
l 
l 
J 51? 

_ _ _ _ _ _ 

n 43 
n _ n _ 

NIUBNH INN." 
.n Jun" 





Patent Application Publication May 30, 2002 Sheet 3 0f 4 US 2002/0063600 A1 

FIG. 4 

“my 
// 

H 

§§ \ // EL 
13R2 12R 

17 11 I2 13 14 :| I :I f i f i \16R1 \16R2 K16R1 \16R2 

24 -B1 +B1-B2 +B2 —B2 +52 

\ //24 
W W c9 L3 L4 C o 
J; J; 1 





US 2002/0063600 A1 

HIGH-FREQUENCY CIRCUIT 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a high-frequency 
circuit for use in a loW-noise high-frequency ampli?er or the 
like of a satellite broadcasting loW-noise block doWn-con 
verter. The present invention, particularly, relates to a high 
frequency circuit having bias lines that cross a microstrip 
line in a plan vieW. 

[0003] 2. Description of the Prior Art 

[0004] A part of a loW-noise high-frequency ampli?er, 
used in an LNB (LoW-noise Block DoWn-converter) that 
receives a signal from a broadcasting satellite or a commu 
nications satellite and outputs an intermediate-frequency 
signal after frequency conversion, is shoWn in FIG. 5 as an 
example of a conventional high-frequency circuit. A loW 
noise high-frequency ampli?er 10 of the LNB includes an 
MIC (MicroWave Integrated Circuit) comprising a substrate, 
microstrip lines 14L and 14R formed thereon, and elements 
built in the microstrip lines. 

[0005] After received by an antenna (not illustrated), 
radio-frequency signals in 12-GHZ band in the form of a 
left-handed polariZed Wave and a right-handed polariZed 
Wave are fed to the microstrip lines 14L and 14R respec 
tively through input terminals 11L and 11R thereof. 

[0006] The input signal in the form of a left-handed 
polariZed Wave fed through the input terminal 11L is out 
putted from an output terminal 12L after having been 
ampli?ed by tWo ampli?ers 13L1 and 13L2, both of Which 
are built in the microstrip line 14L. The input signal in the 
form of a right-handed polariZed Wave fed through the input 
terminal 11R is outputted from an output terminal 12R after 
having been ampli?ed by tWo ampli?ers 13R1 and 13R2, 
both of Which are built in the microstrip line 14R. 

[0007] Each of the ampli?ers 13L1, 13L2, 13R1, and 
13R2 comprises a GaAsFET (Gallium Arsenide Field-Effect 
Transistor). BetWeen the ampli?ers 13L1 and 13L2 in the 
microstrip line 14L is formed a coupling capacitor CO so as 
to prevent DC (Direct Current) current from passing there 
through. 

[0008] The ampli?ers 13L1 and 13L2 are designed to 
amplify a signal fed to a gate G thereof and to output the 
signal from a drain D When, for eXample, bias voltages —B1 
and +B1 are applied to the gate G and the drain D via bias 
lines 16L1 and 16L2 respectively. In this case, a source of 
the GaAsFET is connected to ground (not illustrated). 

[0009] Coupling capacitors C1 to C5 are formed in the 
microstrip line 14R to separate the bias lines 16L1, 16L2, 
16R1, and 16R2 from each other as an independent DC line. 
The ampli?ers 13R1 and 13R2 are designed to amplify a 
signal fed to the gate G thereof and to output the signal from 
the drain D When, for eXample, bias voltages —B2 and +B2 
are applied to the gate G and the drain D respectively. In this 
case, the source of the GaAsFET is connected to ground (not 
illustrated). 
[0010] HoWever, according to the aforementioned loW 
noise high-frequency ampli?er 10, the microstrip lines 14L 
and 14R formed on the substrate are made thin and, in 
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addition, a Width W thereof is also made small so as to 
increase overall packaging density. As a result, facing elec 
trodes of each capacitor should be made longer in the 
longitudinal direction of the microstrip line 14R so that each 
of the capacitors C1 to C5 gains a suf?cient facing area for 
having a speci?ed capacitance. 

[0011] The longer microstrip line 14R becomes, the more 
apart the bias lines 16L1 and 16L2 are spaced out from each 
other. Consequently, the overall length of the microstrip line 
14L becomes longer, resulting in an unduly larger loW-noise 
high-frequency ampli?er 10 in siZe. A similar draWback is 
also seen even in the case Where the capacitors C1 to C5 can 
be formed Without elongating the facing electrodes thereof 
in the longitudinal direction of the microstrip line 14R, 
because the gaps lying betWeen the facing electrodes of the 
capacitors are added up to an eXisting length thereof. 

[0012] Although it is not illustrated, in order to prevent the 
bias lines from crossing one of the microstrip lines on an 
obverse side of the substrate, the bias lines should be routed 
in tWo directions, one from upper side and the other from 
loWer side of the substrate (FIG. 5). Accordingly, compo 
nents mounted on the substrate for supplying the bias 
voltage occupy at least tWo areas, resulting in an unduly 
large circuit in siZe. If the bias lines are routed parallel to the 
microstrip lines, the components for supplying the bias 
voltage should be mounted at either left or right side, or both 
(FIG. 5), resulting in an unduly long high-frequency circuit 
in longitudinal direction. Therefore, it is a common practice 
to design a high-frequency circuit having bias lines that 
cross a microstrip line. As a result, not only such a circuit as 
the aforementioned loW-noise high-frequency ampli?er 10 
but also any high-frequency circuit having bias lines that 
cross a microstrip line requires capacitors that separate each 
bias line as an independent DC line, thereby making the 
high-frequency circuit still unduly large in siZe. 

SUMMARY OF THE INVENTION 

[0013] An object of the present invention is to provide a 
high-frequency circuit that can be made compact even in the 
case Where bias lines cross a microstrip line in a plan vieW. 

[0014] To achieve the above object, according to one 
aspect of the present invention, a high-frequency circuit 
comprises a substrate having an electronic component on an 
obverse side thereof, a microstrip line formed on the obverse 
side of the substrate, and one or more bias lines connected 
to the electronic component on the obverse side of the 
substrate and formed on a reverse side of the substrate so as 

to cross the microstrip line in a plan vieW, Wherein the bias 
lines supply bias voltages to the electronic component. 

[0015] In this structure, the bias line lying on the reverse 
side of the substrate and crossing the microstrip line in a plan 
vieW, is insulated therefrom and supplies bias voltages to the 
electronic component. 

[0016] According to another aspect of the present inven 
tion, in a high-frequency circuit as described above, as the 
bias line, a plurality of bias lines are formed so as to cross, 
in a plan vieW, a single conductor formed as the microstrip 
line. 

[0017] According to still another aspect of the present 
invention, in a high-frequency circuit as described above, a 
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direction of current passing through any one of the bias lines 
is opposite to a direction of current passing through the 
adjacent bias line. 

[0018] According to still another aspect of the present 
invention, in a high-frequency circuit as described above, a 
?lter is connected to the bias lines. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] This and other objects and features of the present 
invention Will become clear from the folloWing description, 
taken in conjunction With the preferred embodiments With 
reference to the accompanying draWings in Which: 

[0020] FIG. 1 is a schematic diagram shoWing an LNB 
having a loW-noise high-frequency ampli?er of a ?rst 
embodiment of the invention; 

[0021] FIG. 2 is a schematic diagram shoWing the loW 
noise high-frequency ampli?er of the ?rst embodiment; 

[0022] FIG. 3 is a diagram shoWing a cross section of A-A 
shoWn in FIG. 2; 

[0023] FIG. 4 is a schematic diagram shoWing a loW-noise 
high-frequency ampli?er of a second embodiment; and 

[0024] FIG. 5 is a schematic diagram shoWing a conven 
tional loW-noise high-frequency ampli?er. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0025] Hereinafter, embodiments of the present invention 
Will be described With reference to the accompanying draW 
ings. In FIGS. 1 to 4, such components as are found also in 
FIG. 5 are identi?ed With the same reference numerals. 

[0026] FIG. 1 is a schematic diagram shoWing an LNB 
(loW-noise block doWn-converter) having a loW-noise high 
frequency ampli?er of a ?rst embodiment. An LNB 1 
comprises a feeder horn 9, a loW-noise high-frequency 
ampli?er 10, band-pass ?lters 3L and 3R, miXers 4L and 4R, 
a local oscillator 5, a ?rst intermediate-frequency ampli?er 
6, and a controller 8. Radio-frequency signals in 12.2-GHZ 
to 12.7-GHZ band consisting of a left-handed polariZed 
Wave and a right-handed polariZed Wave are received by the 
feeder horn 9 and ampli?ed respectively by the loW-noise 
high-frequency ampli?er 10. 

[0027] The ampli?ed signals are fed to the miXers 4L and 
4R through the band-pass ?lters 3L and 3R that alloW signals 
of speci?c frequencies to pass through. The miXers 4L and 
4R convert the signals into IF (Intermediate Frequency) 
signals of frequencies ranging from 950 MHZ to 1,450 MHZ 
based on a local frequency of 11.25 GHZ generated by the 
local oscillator 5. 

[0028] A sWitch block 6a in the ?rst intermediate-fre 
quency ampli?er 6 is controlled by the controller 8 and 
selects the IF signals of the left-handed polariZed Wave or 
the right-handed polariZed Wave. An ampli?er 6b in the ?rst 
intermediate-frequency ampli?er 6 ampli?es the IF signals 
selected by a sWitch circuit 6d. An ampli?er 6c ampli?es the 
IF signals selected by a sWitch circuit 66. The ampli?ed 
signals are then outputted to output terminals 7a and 7b after 
passing through coupling capacitors C7 and C8 respectively. 
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[0029] The output terminals 7a and 7b receive DC voltage 
from a tuner circuit (not illustrated) respectively. One ends 
of choke coils L1 and L2 are connected to the output 
terminals 7a and 7b respectively and the other ends to 
anodes of diodes D1 and D2 respectively. Cathodes of the 
diodes D1 and D2 are connected to the controller 8. The 
controller 8, according to the DC voltage supplied thereto, 
supplies poWer to the loW-noise high-frequency ampli?er 
10, the local oscillator 5, and the ?rst intermediate-fre 
quency ampli?er 6 via bias lines 16, 21, and 22 respectively. 

[0030] FIG. 2 is a schematic diagram shoWing the loW 
noise high-frequency ampli?er. After received by the feeder 
horn (FIG. 1), 12-GHZ band radio frequency signals in the 
form of a left-handed polariZed Wave and a right-handed 
polariZed Wave are fed to microstrip lines 14L and 14R 
respectively via input terminals 11L and 1 IR thereof. 

[0031] The input signal in the form of a left-handed 
polariZed Wave that is fed through the input terminal 11L is 
outputted from an output terminal 12L after having been 
ampli?ed by tWo ampli?ers 13L1 and 13L2 built in the 
microstrip line 14L. The input signal in the form of a 
right-handed polariZed Wave that is fed through the input 
terminal 11R is outputted from an output terminal 12R after 
having been ampli?ed by tWo ampli?ers 13R1 and 13R2 
built in the microstrip line 14R. 

[0032] Each of the ampli?ers 13L1, 13L2, 13R1, and 
13R2 comprises a GaAsFET (Gallium Arsenide Field-Effect 
Transistor). BetWeen the ampli?ers 13L1 and 13L2 in the 
microstrip line 14L is formed a coupling capacitor CO so 
that DC current does not pass therethrough. At the same 
time, betWeen the ampli?ers 13R1 and 13R2 in the micros 
trip line 14R is formed a coupling capacitor C3 so that DC 
current does not pass therethrough. 

[0033] The ampli?ers 13R1 and 13R2 are designed to 
amplify a signal fed to a gate G thereof and to output the 
signal from a drain D When, for eXample, bias voltages —B2 
and +B2 are applied to the gate G and the drain D via bias 
lines 16R1 and 16R2 respectively. In this case, a source of 
the GaAsFET is connected to ground (not illustrated). 
[0034] The bias lines 16L1 and 16L2 are con?gured to 
cross the microstrip line 14R in a plan vieW. FIG. 3 is a 
diagram shoWing a cross section of A-A shoWn in FIG. 2. 
The microstrip line 14R is formed on an obverse side of a 
substrate 20. On the obverse side of the substrate 20 are 
formed the bias lines 16L1 and 16L2 Whose portions are also 
formed on a reverse side of the substrate 20 so as to cross the 

microstrip line 14R in a plan vieW. The bias lines 16L1 and 
16L2 formed on the obverse side of the substrate are 
connected continuously to the portions thereof formed on 
the reverse side of the substrate 20 via through holes 17 
respectively. 
[0035] In this con?guration, the ampli?ers 13L1 and 13L2 
amplify a signal fed to the gate G thereof and output the 
signal from the drain D When, for example, bias voltages 
—B1 and +B1 are applied to the gate G and the drain D via 
the bias lines 16L1 and 16L2 respectively. 

[0036] In FIG. 3, a numeral 18 is a conductor layer 
formed over almost an entire reverse side of the substrate 20. 
HoWever, it should be noted that the conductor layer is not 
formed to cover the bias lines 16L1 and 16L2 and edges 
thereof that are formed on the reverse side of the substrate 
20. 
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[0037] In this embodiment, contrary to a conventional 
circuit as shoWn in FIG. 5, it is not required to form 
capacitors C1, C2, C4, and C5 by segmenting the microstrip 
line 14R so as to separate each bias line from each other as 
an independent DC line even in the case Where the bias lines 
16L1 and 16L2 are arranged to cross the microstrip line 14R 
in a plan vieW. 

[0038] The microstrip line 14R thus can be shortened, 
making it also possible to shorten the overall length of the 
microstrip line 14L because the distance betWeen the bias 
lines 16L1 and 16L2 becomes smaller. This contributes to 
miniaturiZing the loW-noise high-frequency ampli?er 10 
comprising an MIC. 

[0039] FIG. 4 is a schematic diagram shoWing a loW-noise 
high-frequency ampli?er of a second embodiment. A loW 
noise high-frequency ampli?er 10 in this embodiment func 
tions in the same manner as that in the ?rst embodiment as 
shoWn in FIG. 2 as previously described. Ampli?ers 13L1 
and 13L2 built in a microstrip line 14L receive bias voltages 
through bias lines 16L1 and 16L2. 

[0040] The bias lines 16L1 and 16L2 are connected to a 
reverse side of a substrate 20 (FIG. 3) via through holes 17 
as is the case in the ?rst embodiment. In this case, four bias 
lines 16L1 and 16L2 cross, in a plan vieW, a single conductor 
14a formed as a microstrip line 14R. In this arrangement, it 
is possible to secure a Wide area H on the obverse side of the 
substrate as shoWn in FIG. 4. As a result, it is possible to 
mount other electronic components in this area H, contrib 
uting to realiZing high-density packaging of the loW-noise 
high-frequency ampli?er 10. It is to be noted that portions of 
the bias lines 16L1 and 16L2 are laid in an oblique angle so 
that the bias lines Will be equal in length. 

[0041] As shoWn by arroWs and numerals I1 to I4 in FIG. 
4, a direction of current passing through any one of the bias 
lines 16L1 and 16L2 is opposite to a direction of current 
passing through the adjacent bias line. In this arrangement, 
magnetic ?elds generated by the currents I1 to I4 passing 
through the bias lines 16L1 and 16L2 cancel each other, 
resulting in a reduction in the magnetic ?elds affecting the 
microstrip line 14R. 

[0042] Another adverse effect that may in?uence other 
circuits is caused by signals being transferred from the 
microstrip line 14R to the bias lines 16L1 and 16L2 formed 
on the reverse side of the substrate 20. To overcome this, 
?lters 24 including coils L3 and L4, and capacitors C9 and 
10 are connected to the bias lines 16L1 and 16L2 respec 
tively so as to remove the transferred signals and alleviate 
the adverse effect that Will otherWise in?uence the other 
circuits. 

[0043] Although the ?rst and second embodiments deal 
With a loW-noise high-frequency ampli?er for use in an 
LNB, for achieving similar effects, the present invention is 
applicable also to high-frequency circuits having a circuit 
layout in Which bias lines cross microstrip lines. 

[0044] According to the present invention, in the case 
Where bias lines are arranged to cross a microstrip line in a 
plan vieW, coupling capacitors to segment the microstrip line 
for separating each bias line as an independent DC line are 
not required as in the conventional case if portions of the 
bias lines are formed on a reverse side of a substrate. 

Consequently, the mictostrip line can be made so shorter that 
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the bias lines can be arranged closer to each other, contrib 
uting to miniaturiZing a high-frequency circuit. 

[0045] Moreover, according to the present invention, dis 
tances betWeen the bias lines can be made smaller because 
a plurality of bias lines are formed so as to cross, in a plan 
vieW, a single conductor formed as a microstrip line. In this 
arrangement, a Wide area for mounting other electronic 
components can be secured in the high-frequency circuit for 
realiZing a high-density packaging of high-frequency cir 
cuits. 

[0046] Furthermore, according to the present invention, a 
direction of current passing through any one of the bias lines 
is opposite to a direction of current passing through the 
adjacent bias line. In this arrangement, magnetic ?elds 
generated by the currents passing through the bias lines 
cancel each other, resulting in a reduction in the magnetic 
?elds affecting the microstrip lines. 

[0047] Moreover, according to the present invention, an 
adverse effect, that may otherWise in?uence other circuits 
and is caused by signals being transferred from the micros 
trip lines to the bias lines formed on the reverse side of the 
substrate, is reduced by connecting ?lters to the bias lines. 

What is claimed is: 
1. A high-frequency circuit comprising: 

a substrate having an electronic component on an obverse 

side thereof; 

a microstrip line formed on the obverse side of the 

substrate; 
one or more bias lines connected to the electronic com 

ponent on the obverse side of the substrate and formed 
on a reverse side of the substrate so as to cross the 

microstrip line in a plan vieW, 

Wherein the bias lines supply bias voltages to the elec 
tronic component. 

2. A high-frequency circuit as claimed in claim 1, 

Wherein, as the bias line, a plurality of bias lines are 
formed so as to cross, in a plan vieW, a single conductor 
formed as the microstrip line. 

3. A high-frequency circuit as claimed in claim 2, 

Wherein a direction of current passing through any one of 
the bias lines is opposite to a direction of current 
passing through the adjacent bias line. 

4. A high-frequency circuit as claimed in claim 2, 

Wherein a ?lter is connected to the bias lines. 
5. Ahigh-frequency circuit for use in a receiver converter, 

comprising: 

a substrate; 

tWo microstrip lines formed on an obverse side of the 

substrate; 
?rst electronic components built in one of the microstrip 

lines; 
second electronic components built in the other microstrip 

line; and 

a plurality of bias lines connected to the ?rst electronic 
components on the obverse side of the substrate and 
formed continuously on the obverse side and a reverse 
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side of the substrate so as to cross, on the reverse side 
of the substrate in a plan vieW, the microstrip line in 
Which the second electronic components are built, 

Wherein the bias lines supply bias voltages to the ?rst 
electronic components. 

6. Ahigh-frequency circuit for use in a receiver converter 
as claimed in claim 5, 

Wherein portions of the bias lines are formed on the 
reverse side of the substrate so as to cross, in a plan 
vieW, a single conductor formed as one of the micros 
trip lines Which the second electronic components are 
built in. 

7. Ahigh-frequency circuit for use in a receiver converter 
as claimed in claim 6, 

Wherein a direction of current passing through any one of 
the bias lines is opposite to a direction of current 
passing through the adjacent bias line. 

8. A high-frequency circuit for use in a receiver converter 
as claimed in claim 6, 

Wherein a ?lter is connected to the bias lines. 
9. Ahigh-frequency circuit for use in a receiver converter 

as claimed in claim 5, 

Wherein the bias lines are formed continuously With 
portions thereof lying on the obverse side and the 
reverse side of the substrate connected together via 
through holes. 

10. A high-frequency circuit for amplifying tWo differ 
ently polarized Waves, comprising: 

a substrate; 

a ?rst microstrip line formed on an obverse side of the 
substrate for transmitting a ?rst polariZed Wave; 

a second microstrip line formed on the obverse side of the 
substrate for transmitting a second polariZed Wave; 

?rst ampli?ers built in the ?rst microstrip line; 

second ampli?ers built in the second microstrip line; 

a plurality of ?rst bias lines connected to the ?rst ampli 
?ers on the obverse side of the substrate for supplying 
bias voltages thereto and formed continuously on the 
obverse side and a reverse side of the substrate so as to 

cross, in a plan vieW, the second microstrip line on the 
reverse side of the substrate; and 

a plurality of second bias lines connected to the second 
ampli?ers on the obverse side of the substrate for 
supplying bias voltages thereto and formed on the 
obverse side of the substrate so as not to cross, in a plan 
vieW, the second microstrip line. 

11. A high-frequency circuit for amplifying tWo differ 
ently polariZed Waves as claimed in claim 10, 

Wherein portions of the ?rst bias lines are formed on the 
reverse side of the substrate so as to cross, in a plan 
vieW, a single conductor formed as the second micros 
trip line. 

12. A high-frequency circuit for amplifying tWo differ 
ently polariZed Waves as claimed in claim 11, 

Wherein a direction of current passing through any one of 
the ?rst and second bias lines is opposite to a direction 
of current passing through the adjacent bias line. 
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13. A high-frequency circuit for amplifying tWo differ 
ently polariZed Waves as claimed in claim 11, 

Wherein a ?lter is connected to the ?rst bias lines. 

14. A high-frequency circuit for amplifying tWo differ 
ently polariZed Waves as claimed in claim 10, 

Wherein the ?rst bias lines are formed continuously With 
portions thereof lying on the obverse side and the 
reverse side of the substrate connected together via 
through holes. 

15. A high-frequency circuit for use in a receiver con 
verter, comprising: 

a substrate having a conductor layer formed over almost 
an entire reverse side thereof; 

a ?rst microstrip line formed on an obverse side of the 
substrate for transmitting a ?rst signal and segmented 
With a capacitor formed in betWeen so that DC current 
does not pass therethrough; 

a second microstrip line formed almost parallel to the ?rst 
microstrip line on the obverse side of the substrate for 
transmitting a second signal and segmented With a 
capacitor formed in betWeen so that DC current does 
not pass therethrough; 

?rst ampli?ers built in the ?rst microstrip line; 

second ampli?ers built in the second microstrip line; 

a plurality of ?rst bias lines having one end connected to 
the ?rst ampli?ers on the obverse side of the substrate 
for supplying bias voltages thereto and formed con 
tinuously on the obverse side and a reverse side of the 
substrate so as to cross, in a plan vieW, the second 
microstrip line on the reverse side of the substrate; and 

a plurality of second bias lines having one end connected 
to the second ampli?ers on the obverse side of the 
substrate for supplying bias voltages thereto and 
formed on the obverse side of the substrate so as not to 

cross, in a plan vieW, the second microstrip line, 

Wherein other ends of the ?rst and second bias lines are 
located in a region on an opposite side of the second 
microstrip line to the ?rst microstrip line on the obverse 
side of the substrate. 

16. A high-frequency circuit for use in a receiver con 
verter as claimed in claim 15, 

Wherein portions of the ?rst bias lines are formed on the 
reverse side of the substrate so as to cross, in a plan 
vieW, a single conductor formed as the second micros 
trip line. 

17. A high-frequency circuit for use in a receiver con 
verter as claimed in claim 16, 

Wherein a direction of current passing through any one of 
the ?rst and second bias lines is opposite to a direction 
of current passing through the adjacent bias line. 

18. A high-frequency circuit for use in a receiver con 
verter as claimed in claim 16, 

Wherein a ?lter is connected to the ?rst bias lines. 

19. A high-frequency circuit for use in a receiver con 
verter as claimed in claim 15, 
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wherein the ?rst bias lines are formed continuously With 
portions thereof lying on the obverse side and the 
reverse side of the substrate connected together via 
through holes. 

20. A microwave integrated circuit for use in a receiver 
converter, comprising: 

a substrate having a conductor layer formed over almost 
an entire reverse side thereof; 

a ?rst microstrip line formed on an obverse side of the 
substrate for transmitting a ?rst signal and segmented 
With a capacitor formed in betWeen so that DC current 
does not pass therethrough; 

a second microstrip line formed almost parallel to the ?rst 
microstrip line on the obverse side of the substrate for 
transmitting a second signal and segmented With a 
capacitor formed in betWeen so that DC current does 
not pass therethrough; 

?rst ampli?ers comprising a GaAsFET, built in the ?rst 
microstrip line for amplifying the ?rst signal; 

second ampli?ers comprising a GaAsFET, built in the 
second microstrip line for amplifying the second signal; 

a plurality of ?rst bias lines formed continuously on the 
obverse and reverse sides of the substrate, the ?rst bias 
lines 

being formed continuously With portions thereof lying 
on the obverse side and the reverse side of the 
substrate connected together via through holes; 

having portions thereof that cross the second microstrip 
line in a plan vieW, are formed on the reverse side of 

the substrate; 
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having one end thereof connected to the ?rst ampli?ers 
on the obverse side of the substrate; 

having the other end thereof located in a region on an 
opposite side of the second microstrip line to the ?rst 
microstrip line on the obverse side of the substrate; 
and 

supplying bias voltages to the ?rst ampli?ers, 

a plurality of second bias lines formed continuously on 
the obverse side of the substrate, the second bias lines 

having one end thereof connected to the second ampli 
?ers on the obverse side of the substrate; 

having the other end thereof located in the same region 
as the other end of the ?rst bias lines; and 

supplying bias voltages to the second ampli?ers, a ?lter 
connected to the ?rst bias lines. 

21. A microWave integrated circuit for use in a receiver 
converter as claimed in claim 20, 

Wherein portions of the ?rst bias lines are formed on the 
reverse side of the substrate so as to cross, in a plan 

vieW, a single conductor formed as the second micros 
trip line, and a direction of current passing through any 
one of the ?rst and second bias lines is opposite to a 
direction of current passing through the adjacent bias 
line. 


