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(57) ABSTRACT 

In an ampli?er circuit 20A, outputs of tWo transistors 23A 
and 23B are connected in parallel through a poWer super 
imposition circuit 27, one ends of drain bias transmission 
lines 29A and 29B each having a length of M4, Where )M 
denotes a signal Wavelength, are connected to the outputs of 
the transistors 23A and 23B, respectively, the ends of the 
drain bias transmission lines 29A and 29B are connected not 
only to the capacitors 30A and 30B for signal grounding but 
also to one ends of bias supply lines 32A ad 32B, respec 
tively, a jumper 34 is connected betWeen the other ends of 
the bias supply lines 32A and 32B, and the one end of the 
bias supply line 32B is connected to a drain bias input 
terminal DB. The drain bias transmission lines 29A and 29B 
and the poWer superimposition circuit 27 are each disposed 
in the shape folded in one direction, and the bias supply lines 
32A and 32B each extend in a straight line along a direction 
perpendicular to the folded direction. 
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DISTRIBUTED HIGH FREQUENCY CIRCUIT 
EQUIPPED WITH BIAS BYPASS LINE TO 

REDUCE CHIP AREA 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates generally to improve 
ment on bias supply by being equipped With a bias bypass 
line independent from a signal line in a distributed high 
frequency circuit in Which outputs of a plurality of transis 
tors are connected in parallel to each other, more particu 
larly, to a distributed high frequency circuit amplifying a 
microWave or millimeter Wave signal, or miXing a local 
oscillation Wave into an RF (Radio Frequency) or IF (Inter 
mediate Frequency) signal. 

[0003] 2. Description of the Related Art 

[0004] FIG. 7 shoWs a transmitter 10 of a base station for 
a portable telephone. 

[0005] An IF signal and an local oscillation (Local Oscil 
lator) signal are provided to a mixer 11 to generate an RF 
(Radio Frequency) signal, Which is ampli?ed to a large 
signal by a loW noise ampli?er 12 and a high-poWer ampli 
?ers 13 and 14 connection in cascade, and in turn provided 
to an antenna not shoWn. Since ampli?ers of such a trans 
mitter 10 are required to have large current driving ability, 
the ampli?er has amplifying transistors connected in paral 
lel. 

[0006] FIG. 8 shoWs such a prior art distributed high 
frequency ampli?er 20W. 

[0007] A high frequency signal provided to an input IN is 
equally distributed through a capacitor 21 and a poWer 
splitter circuit 22 to the gates of transistors 23A and 23B 
connected in parallel. The poWer splitter 22 also plays a role 
as an impedance matching circuit. In order to supply biases 
to the gates of the transistors 23A and 23B such that a high 
frequency signal does not leak to a gate bias input G, a 
resistor 24 is connected betWeen the gate bias input G and 
the gate of the transistor 23A. A resistor 25 for bias adjust 
ment is connected betWeen the gate bias input G and ground. 
Abias is provided to the gate of the transistor 23B through 
the resistor 24 and a line of the poWer splitter circuit 22. The 
resistance value of the resistor 24 is determined such that a 
large variation of the bias does not arise by leaking through 
the resistor 24 When a signal With a large amplitude is 
propagating for the gates of the transistors 23A and 23B. A 
resistor 26 connected betWeen the gates of the transistors 
23A and 23B Works to stabiliZe signals provided to the gates 
of the transistors 23A and 23B in a case Where these signals 
are unbalanced, and each has the resistance value of several 
ohms. The capacitor 21 is employed to block the gate bias 
to leak out on the input IN side. 

[0008] The drains of the transistors 23A and 23B are 
connected through a poWer superimposition circuit 27W and 
a capacitor 28 to an output OUT. The poWer superimposition 
circuit 27W also plays a role as an impedance matching 
circuit. In order to apply a bias voltage to the drains of the 
transistors 23A and 23B, a drain bias transmission line 
29WB is connected betWeen a drain bias input terminal DB 
and the output of the poWer superimposition circuit 27W and 
a capacitor 30B is connected to an end of the drain bias 
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transmission line 29WB. The length of the drain bias trans 
mission line 29WB is M4, Where )M denotes a signal Wave 
length. The capacitor 30B is used for signal grounding. With 
the drain bias transmission line 29WB and the capacitor 
30B, the impedance of the drain bias transmission line 
29WB side measured at a node N0 betWeen the poWer 
superimposition circuit 27W and a capacitor 28 is in?nite in 
an ideal case, thereby blocking a signal to How to the drain 
bias transmission line 29WB side from the node N0. The 
capacitor 28 is used to block a drain bias to leak out to the 
output OUT. 

[0009] In order to increase the output poWer of the dis 
tributed high frequency ampli?er 20W, it is required to 
increase the drain currents of the transistors 23a and 23B. 
When the distributed high frequency ampli?er 20W is 
formed in an MMIC (Monolithic MicroWave Integrated 
Circuit), a metal ?lm of a line is thin and sheet resistance 
thereof is comparatively large, so the line Width is required 
to be Wide such that a voltage drop caused by a resistance 
component is reduced. The line Width of the drain bias 
transmission line 29WB is required to be Wide since the 
drain current for the tWo transistors 23A and 23B ?oWs 
therethrough. Further, since the drain current ?oWs through 
the poWer superimposition circuit 27W, the Width of a 
current path thereof also has to be Wider. 

[0010] HoWever, since the poWer superimposition circuit 
27W is necessary to Work as the matching circuit as Well, the 
line Width thereof is limited. Further, the impedance of the 
drain bias transmission line 29WB side measured at the node 
N0 is actually ?nite and a high frequency signal leaking out 
to the drain bias transmission line 29WB side from the node 
N0 is proportional to the ratio of the impedance of the 
con?guration from Which the drain bias transmission line 
29WB is removed measured at the node N0 to the imped 
ance of the drain bias transmission line 29WB side from the 
node NO. Hence, the position of the node N0 is preferably 
closer to the drain electrodes of the transistors 23A and 23B 
each With a relatively small impedance. In other Words, 
since the node N0 is disposed apart from the drain electrodes 
of the transistors 23A and 23B, a signal is leaked out to the 
drain bias transmission line 29WB side from the node NO. 

[0011] FIG. 9 shoWs a con?guration to be able to solve 
such problems, Wherein one ends of drain bias transmission 
lines 29A and 29B are connected to the drain electrodes of 
the respective transistors 23A and 23B so as to be close 
thereto. The other end of the drain bias transmission line 29A 
is connected to a drain bias input DA, on one hand, and 
grounded through a capacitor 30A, on the other hand. 
LikeWise, the other end of the drain bias transmission line 
29B is connected to the drain bias input terminal DB, on one 
hand, and grounded through the capacitor 30B, on the other 
hand. 

[0012] In such a con?guration, since no drain bias current 
?oWs through the poWer superimposition circuit 27, the line 
Width of the poWer superimposition circuit 27 can be 
designed freely such that the poWer superimposition circuit 
27 functions suf?ciently as a matching circuit. Further, each 
Width of the drain bias transmission lines 29A and 29B can 
be half that of the drain bias transmission line 29WB of FIG. 
8 since the value of drain current ?oWing through each of the 
drain bias transmission lines 29A and 29B is half that of the 
drain bias transmission line 29WB of FIG. 8. Furthermore, 
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signals leaked out into the drain bias transmission lines 29A 
and 29B from nodes NA and NB can be reduced. 

[0013] However, since the tWo drain bias inputs DA and 
DB are required to be provided on both sides of the circuit, 
Wiring of the drain bias transmission lines betWeen a plu 
rality of distributed ampli?ers are complex in a case Where 
the plurality of distributed ampli?ers are cascaded as shoWn 
in FIG. 7. 

[0014] FIG. 10 shoWs a con?guration to be able to solve 
such a problem, Wherein the drain bias is only provided from 
the drain bias input terminal DB. HoWever, the drain current 
to the transistor 23A ?oWs through the poWer superimposi 
tion circuit 27W; therefore the line Width of the poWer 
superimposition circuit 27W is necessary to be Wider, Which 
disables the line Width to be freely designed such that the 
poWer superimposition circuit 27W Works sufficiently as the 
matching circuit. Further, it is necessary to How a drain 
current into the drain bias transmission line 29WB for the 
tWo transistors 23A and 23B, and it is necessary to make the 
drain load of the transistor 23A be equal to that of the 
transistor 23B; therefore the line Width of the drain bias 
transmission lines 29WA and 29WB have to be double that 
of the drain bias transmission lines 29A and 29B of FIG. 9, 
leading to increase in chip area. 

[0015] FIG. 11 shoWs a layout in a case Where the circuit 
of FIG. 10 is formed in an MMIC. 

[0016] All the parts of FIG. 11 are enclosed in an IC 
package. An outer frame FR is of an insulator on Which the 
gate bias input G and the drain bias input terminals DB, 
Which are inner leads, are arranged. Inside the outer frame 
FR, there are disposed an MMIC chip and microchip con 
densers 31A and 31B for drain bias voltage stabiliZation not 
shoWn in FIG. 10. 

[0017] Bonding Wires are used in connection betWeen 
input/output pads on the MMIC chip and electrodes outside 
the MMIC chip. That is, by bonding Wires, one electrode 
(upper surface) of the microchip condenser 31A is connected 
to the drain bias transmission line 29WA, one electrode of 
the microchip condenser 31B is connected to the drain bias 
transmission line 29WB and the drain bias input terminal 
DB, and a pad connected to the resistor 24 is connected to 
the gate bias input G. The other electrodes (loWer surface) of 
the microchip condensers 31A and 31B are grounded. 

[0018] On the MMIC chip, each resistor is made of a TF 
(thin ?lm) resistor, each capacitor is made of a MIM 
(metal-insulator-metal) structure, and each line is a micros 
trip line. The poWer splitter circuit 22 comprises transmis 
sion lines 221 and 222, and capacitors 223, 224 and 225. The 
poWer superimposition circuit 27 comprises transmission 
lines 271W and 272W, and capacitors 273 and 274. Each of 
via holes H1 to H9 and HA to HC of FIG. 11 are to connect 
an electrode on the front surface to a ground plane on the 
back surface. Each of the transistors 23A and 23B is 
constructed of tWo transistors connected in parallel to each 
other so as to improve the circuit characteristics (an imped 
ance conversion ratio becomes smaller, and an input signal 
phase difference betWeen the gates of the transistors 23A and 
23B becomes smaller) in comparison With a case Where each 
of the transistors 23A and 23B is constructed of only one 
transistor. 
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[0019] Although the gate bias resistors 24 are connected to 
an input side line of the poWer splitter circuit 22, Which is 
different from the resistor 24 in FIG. 10, there is no problem 
in either case. 

[0020] Since the line Widths of the drain bias transmission 
lines 29WA and 29WB, and transmission lines 271W and 
272W of the poWer superimposition circuit 27 are Wide, 
Which cause a larger chip area. 

[0021] FIG. 11 shoWs a distributed high frequency ampli 
?er 20Z of a con?guration to solve such a problem, Wherein 
a drain bias current does not How into the poWer superim 
position circuit. 

[0022] In this distributed high frequency ampli?er 20Z, 
drain bias transmission lines 29C and 29D are connected 
betWeen the drain bias transmission lines 29WA and 29WB, 
and the node betWeen the drain bias transmission lines 29C 
and 29D is grounded through a capacitor 30C for signal 
grounding. Each length of the drain bias transmission lines 
29C and 29D is M4 Which is equal to that of the drain bias 
transmission lines 29WA and 29WB. In regard to signals, the 
impedance values of the drain bias transmission line 29C 
side measured at the node NA and the drain bias transmis 
sion line 29D side measured at the node NB are both in?nite 
in an ideal case, thereby blocking signal leakage. Since the 
drain current ?oWing through the drain bias transmission 
lines 29C and 29D is for the transistor 23A, the line Width 
thereof is half that of the drain bias transmission line 29WB. 

[0023] HoWever, the total length of the drain bias trans 
mission lines is double that of FIG. 10, and the line Width 
of the drain bias transmission lines 29WA and 29WB are as 
Wide as that in FIG. 10, so a chip area is larger. 

SUMMARY OF THE INVENTION 

[0024] Accordingly, it is an object of the present invention 
to provide a distributed high frequency circuit capable of 
decreasing a chip area together With reducing the number of 
direct current bias terminals Without degrading circuit char 
acteristics. 

[0025] In one aspect of the present invention, there is 
provided a distributed high frequency circuit Wherein out 
puts of ?rst and second transistors are connected in parallel 
through a signal superimposing transmission line, and ?rst 
ends of signal blocking lines are connected to outputs of the 
?rst and second transistors, respectively, and a bias supply 
line is connected betWeen the second ends of the ?rst and 
second signal blocking lines. The distributed high frequency 
circuit is, for example, an ampli?er circuit or balanced 
miXer. 

[0026] With this con?guration, since a bias is provided to 
the outputs of the ?rst and second transistors by externally 
supplying the bias to any point of the bias supply line, it is 
enough for the bias to be supplied only from a terminal of 
one side of the circuit; Which makes eXternal Wiring for 
supplying the bias simpli?ed even When a plurality of 
distributed high frequency circuits are cascaded. 

[0027] Further, an amount short of current into the signal 
superimposing transmission line has only to be supple 
mented through the bias supply line, and the main portion of 
the bias supply line can be straight; therefore, it is enough for 
a chip area to be a little larger than a con?guration in Which 
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biases are provided to the outputs of the ?rst and second 
transistors from both sides of a distributed high frequency 
circuit. In other Words, the Widths of the signal superimpos 
ing transmission line and signal blocking lines can be 
narroWer than those of the prior art con?guration in Which 
the bias is supplied to the outputs of transistors from one side 
of the distributed high frequency circuit; therefore a chip 
area can be smaller. 

[0028] Besides, since the bias supply line is provided, it is 
not required that a desired bias current is supplied to the 
signal superimposing transmission line, and therefore the 
limitation thereof can be removed from the design of the 
signal superimposing transmission line, resulting in improv 
ing circuit characteristics. 

[0029] Further, since a bias input terminal may be con 
nected to any position of the bias supply line, degree of 
freedom to select the position increases. 

[0030] In the above con?guration, if the signal blocking 
line is folded in a ?rst direction and the bias supply line 
mainly has a straight portion in a second direction perpen 
dicular to the ?rst direction, the bias supply line can be 
shorter; therefore the bias supply line can be narroWer, 
resulting in reducing the chip area. 

[0031] In the above described con?guration, if the signal 
superimposing transmission line is also folded in the ?rst 
direction, the bias supply line can be further shorter, there 
fore the bias supply line can be further narroWer, resulting in 
further reducing the chip area. 

[0032] Other aspects, objects, and the advantages of the 
present invention Will become apparent from the folloWing 
detailed description taken in connection With the accompa 
nying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0033] FIG. 1 is a circuit diagram shoWing a distributed 
high frequency ampli?er of a ?rst embodiment according to 
the present invention; 

[0034] FIG. 2 is a layout of a distributed high frequency 
ampli?er of a second embodiment according to the present 
invention; 

[0035] FIG. 3 is circuit diagram shoWing a distributed 
high frequency ampli?er of a third embodiment according to 
the present invention; 

[0036] FIG. 4 is circuit diagram shoWing a distributed 
high frequency ampli?er of a fourth embodiment according 
to the present invention; 

[0037] FIG. 5 is circuit diagram shoWing a distributed 
high frequency ampli?er of a ?fth embodiment according to 
the present invention; 

[0038] FIG. 6 is a circuit diagram shoWing a balanced 
miXer of a siXth embodiment according to the present 
invention; 

[0039] FIG. 7 is a block diagram shoWing a transmitter of 
a base station for a portable telephone; 

[0040] FIG. 8 is a circuit diagram shoWing a prior art 
distributed high frequency ampli?er; 
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[0041] FIG. 9 is a circuit diagram shoWing another prior 
art distributed high frequency ampli?er; 

[0042] FIG. 10 is a circuit diagram shoWing another prior 
art distributed high frequency ampli?er; 

[0043] FIG. 11 is a layout in a case Where the circuit of 
FIG. 10 is constituted of MMIC; and 

[0044] FIG. 12 is a circuit diagram shoWing still another 
prior art distributed high frequency ampli?er. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0045] Referring noW to the draWings, Wherein like ref 
erence characters designate like or corresponding parts 
throughout several vieWs, preferred embodiments of the 
present invention are described beloW. 

[0046] First Embodiment 

[0047] Transistors in the draWings are FETs With MES 
structure, hoWever they have only to be ones suitable for 
high frequency applications and may be MOSFETs, or HBTs 
or HEMTs of bipolar transistors. 

[0048] FIG. 1 shoWs a distributed high frequency ampli 
?er 20A of a ?rst embodiment according to the present 
invention. 

[0049] The distributed high frequency ampli?er 20A con 
sists of the distributed high frequency ampli?er 20X of FIG. 
9, bias supply lines 32A and 32, and a jumper 34, Wherein 
one ends of bias supply lines 32A and 32B are connected to 
distal ends of the respective drain bias transmission lines 
29A and 29B, and the jumper 34 is connected betWeen the 
other ends of the bias supply line 32A and 32B. The jumper 
34 crosses over a transmission line 33 betWeen the capacitor 
28 and the output OUT. The jumper 34 is formed of, for 
eXample, a bonding Wire, an interconnection in multilayer 
Wiring, or an air bridge. Since almost no signal ?oWs 
through the bias supply lines 32A and 32B as described 
above, the Width thereof can be determined according to a 
current value thereof. 

[0050] According to this ?rst embodiment, the drain bias 
input DA of FIG. 9 can be omitted by the con?guration in 
Which the bias supply lines 32A and 32B, and the jumper 34 
are added to the circuit of FIG. 9 Without altering shapes of 
the drain bias transmission lines 29A and 29B and the poWer 
superimposition circuit 27 of FIG. 9. 

[0051] Further, the chip area of the distributed high fre 
quency circuit 20A is larger only by a small area corre 
sponding to addition of the bias supply lines 32A and 32B 
and the jumper 34 than the distributed high frequency 
ampli?er 20X of FIG. 9. The reason Why is as folloWs: 

[0052] (1) each of the drain bias transmission lines 
29A and 29B as signal blocking lines and the poWer 
superimposition circuit 27 as a signal superimposi 
tion line has a shape folded in one direction in order 
to reduce an occupied area as shoWn in FIG. 11 for 
eXample; therefore a length in a direction perpen 
dicular to the one direction is relatively short; 

[0053] (2) the bias supply lines 32A and 32B are 
preferably as short as possible; therefore these lines 
are straight lines in a direction perpendicular to the 
one direction; and 
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[0054] (3) Although there is no necessity for supply 
ing a drain bias through the power superimposition 
circuit 27, no problem arises even if part of the drain 
bias ?oWs through the poWer superimposition circuit 
27, and part of the drain bias actually ?oWs there 
through; therefore an amount short of current into the 
poWer superimposition circuit 27 has only to be 
supplemented through the bias supply lines 32A and 
32B and the jumper 34. 

[0055] From the above (1) and (2), the total length of the 
bias supply lines 32A and 32B is approximately equal to or 
a little longer than the length of the drain bias transmission 
line 29A. From the combination of this and the above (3), it 
is enough for the line Width of each of the bias supply lines 
32A and 32B to be approximately equal to or a little Wider 
than that of the drain bias transmission line 29A. 

[0056] The chip area of the distributed high frequency 
ampli?er 20A can be smaller than each of those of the 
distributed high frequency ampli?ers 20W of FIG. 8, 20Y of 
FIG. 10 and 20Z of FIG. 8. This can be understood With 
ease from FIG. 11. That is, as shoWn in FIG. 11, the line 
Widths of the drain bias transmission lines 29WA and 29WB 
and the transmission lines 271W and 272W largely in?uence 
on the chip area, hoWever in the case of FIG. 1, the 
corresponding line Widths can be approximately halves of 
the respective those of FIG. 11, and further as described 
above, each of the bias supply lines 32A and 32B can be a 
straight line and the Width thereof can be approximately 
equal to or a little Wider than the line Width of the drain bias 
transmission line 29A. 

[0057] Furthermore, since no necessity arises for supply 
ing a drain bias current through the poWer superimposition 
circuit 27, design of the poWer superimposition circuit 27 
Working as a matching circuit is not limited, and thereby the 
poWer superimposition circuit 27 is superior in high fre 
quency characteristics to the circuits of FIGS. 8 and 10 
designed under the limitation. 

[0058] Further, since no necessity arises for supplying the 
drain bias current to the poWer superimposition circuit 27, a 
capacitor as a matching circuit element can also be inter 
posed in series With the line of the poWer superimposition 
circuit 27, thereby increasing degrees of freedom in design 
of the poWer superimposition circuit 27. 

[0059] Still further, since the drain bias input terminal DB 
may be connected to any position on the bias supply lines 
32A and 32B, degrees of freedom in the connection increase. 

[0060] Second Embodiment 

[0061] FIG. 2 shoWs a layout of a distributed high fre 
quency ampli?er 20B of a second embodiment according to 
the present invention. 

[0062] In the distributed high frequency ampli?er 20B, the 
bias supply lines 32A and 32B in FIG. 1 are replaced With 
one bias supply line 32, and a pad P1 connected to one 
electrode of the capacitor 28, and the output OUT Which is 
an inner lead outside the MMIC chip are connected With 
each other by bonding Wires. 

[0063] Although in order to reduce line resistance, tWo 
drain bias input terminals DB are provided, the tWo drain 
bias input terminals DB are disposed on one side of the 
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MMIC chip; therefore no necessity arises for Wiring external 
interconnections in a complex Way as in the case of FIG. 9. 

[0064] Further, the gate bias resistor 24 is connected to the 
input side line With respect to the poWer splitter circuit 22. 
The microchip condensers 31A and 31B are the same as 
those in FIG. 11, With a different point from FIG. 11 that the 
bias supply line 32 is connected to the drain bias transmis 
sion line 29A through one electrode of the microchip con 
denser 31A for drain bias stabiliZation and bonding Wires. 
That is, to the one electrode of the microchip condenser 31A, 
ends of the bias supply line 32 and the drain bias transmis 
sion line 29A are connected through bonding Wires. 

[0065] The other points are the same as those of FIG. 1. 

[0066] As described above, the Widths of the transmission 
lines 271 and 272 of the poWer superimposition circuit 27 
and the drain bias transmission lines 29A and 29B are 
approximately halves of respective those of FIG. 11, and the 
bias supply line 32 is a straight line in shape and it is enough 
for the Width thereof to be approximately a little Wider than 
that of the drain bias transmission line 29A; therefore the 
chip area of MMIC can be smaller than that in the case of 
FIG. 11. 

[0067] Third Embodiment 

[0068] Although in the above embodiments, description is 
given of the case Where tWo transistors are connected in 
parallel to each other, the present invention can be further 
applied to a case Where multiple transistors more than tWo 
are connected in parallel to each other. 

[0069] FIG. 3 shoWs a distributed high frequency ampli 
?er 20C of a third embodiment according to the present 
invention. 

[0070] In the distributed high frequency ampli?er 20C, 4 
transistors 23A1, 23A2, 23B1 and 23B2 are connected in 
parallel to each other, and a signal current ?oWing to the 
output OUT amounts double that of FIG. 1. The poWer 
splitter circuit 22 equally distributes an incoming signal 
poWer to poWer splitter circuits 22A and 22B, the poWer 
splitter circuit 22A equally distributes the signal poWer to 
the gates of transistors 23A1 and 23A2, and the poWer slitter 
circuit 22B equally distributes the signal poWer to the gates 
of the transistors 23B1 and 23B2. 

[0071] Signals ?oWing from the drains of the transistors 
23A1 and 23A2 are combined into the poWer superimposi 
tion circuit 27A, signals ?oWing from the drains of the 
transistors 23B1 and 23B2 are combined into the poWer 
superimposition circuit 27B, and the outputs of the poWer 
superimposition circuits 27A and 27B are combined into the 
poWer superimposition circuit 27. One ends of drain bias 
transmission lines 29A1, 29A2, 29B1 and 29B2 each having 
a length of M4, Where )M denotes a signal Wavelength, are 
connected to the respective drains of the transistors 23A1, 
23A2, 23B1 and 23B2, and to the other ends thereof, 
capacitors 30A1, 30A2, 30B1 and 30B2 for signal ground 
ing are respectively connected. The other ends of the drain 
bias transmission lines 29A1 and 29A2 are connected to 
each other through the bias supply line 32A, and the other 
ends of the drain bias transmission lines 29B1 and 29B2 are 
connected to each other through the bias supply line 32B. 
The bias supply lines 32A and 32B are connected to each 
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other through the jumper 34. One end of the bias supply line 
32B is connected to the drain bias input terminal DB. 

[0072] No necessity arises for supplying drain bias cur 
rents to the poWer superimposition circuits 27A, 27B and 27. 
Hence, it is enough for each of the Widths of the drain bias 
transmission lines 29A1, 29A2, 29B1 and 29B2 to have a 
siZe necessary to supply a drain bias current of one transis 
tor. Further, each of the bias supply lines 32A and 32B may 
be of a straight line in shape. Accordingly, an effect similar 
to that of the ?rst embodiment can be achieved in the third 
embodiment as Well. 

[0073] Fourth Embodiment 

[0074] Although in the above embodiments, description is 
given of the case Where the transistors are connected in 
parallel to each other, the present invention is only required 
to include transistors connected in parallel and can be further 
applied to a case Where transistors connected in series are 
also included. 

[0075] FIG. 4 shoWs a distributed high frequency ampli 
?er 20D of a fourth embodiment according to the present 
invention. 

[0076] In the distributed high frequency ampli?er 20D, a 
transistor 23P is cascaded to the transistor 23A through a 
capacitor 28A and an interstage matching circuit 36A, a 
transistor 23Q is cascaded to a transistor 23B through a 
capacitor 28B and an interstage matching circuit 36B, and 
these cascaded circuits are connected in parallel betWeen the 
poWer splitter circuit 22 on the input side and the poWer 
superimposition circuit 27 on the output side. A drain bias 
transmission line 29P and a capacitor 30P are connected in 
series betWeen the drain of the transistor 23P and ground in 
a Way similar to the case of the transistor 23A. Likewise, a 
drain bias transmission line 29Q and a capacitor 30Q are 
connected in series betWeen the drain of the transistor 23Q 
and ground in a Way similar to the case of the transistor 23B. 

[0077] The distal ends of the drain bias transmission lines 
29P and 29A are connected to each other through a bias 
supply line 37A, and the distal ends of the drain bias 
transmission lines 29Q and 29B are connected to each other 
through a bias supply line 37B, Which is the same con?gu 
ration disclosed in JP 11-112250. The feature of the fourth 
embodiment is that the distal ends of the drain bias trans 
mission lines 29A and 29B are further connected to each 
other through the bias supply lines 32A and 32B and the 
jumper 34 as same as in FIG. 1. 

[0078] In a case Where the bias supply lines 32A and 32B 
and the jumper 34 are not connected as the prior art, 
necessities arise for supplying a drain current for three 
transistors 23B, 23A and 23F to the drain bias transmission 
line 29B, and for supplying a drain current for tWo transis 
tors 23A and 23F to the poWer superimposition circuit 27, 
and besides for the drain loads of the transistors 23A and 
23B being equal to each other; therefore the line Widths 
thereof have to be Wider. 

[0079] In contrast to this, in the fourth embodiment, by 
providing the bias supply lines 32A and 32B and the jumper 
34 straight in shape, no necessity arises for supplying a drain 
bias current to the poWer superimposition circuit 27, thereby 
it is enough for each of the drain bias transmission lines 29A 
and 29B to have a Width necessary to supply a drain bias 
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current for one transistor; therefore the same effects as those 
described in the ?rst embodiment can be obtained. 

[0080] Fifth Embodiment 

[0081] FIG. 5 shoWs a distributed high frequency ampli 
?er 20E of a ?fth embodiment according to the present 
invention. 

[0082] In the distributed high frequency ampli?er 20E, the 
bias supply lines 37A, and 37B, and the capacitors 30F and 
30Q are omitted in FIG. 4, the distal ends of the drain bias 
transmission lines 29P and 29A are disposed close to each 
other and connected to the common capacitor 30A, and the 
distal ends of the drain bias transmission lines 29Q and 29B 
are disposed close to each other and connected to the 
common capacitor 30B. 

[0083] The other points are the same as those of FIG. 4. 

[0084] Sixth Embodiment 

[0085] Although in the above described embodiment, 
description is given of the case Where the present invention 
is applied to the distributed high frequency ampli?er circuit, 
the present invention can be applied to various kinds of 
distributed high frequency circuits having transistors con 
nected in parallel. 

[0086] FIG. 6 shoWs a balanced miXer 40 of a siXth 
embodiment according to the present invention. 

[0087] In the balanced miXer 40, one and the other ends of 
the primary coil 411 of a mixing transformer 41 are con 
nected to an input IN and ground, respectively, and one and 
the other ends of the secondary coil 412 of the miXing 
transformer 41 are connected to gates of the transistors 23A 
and 23B, respectively. An intermediate tap of the secondary 
coil 412 is connected not only directly to a local oscillation 
input LOIN but also to a gate bias input G through a resistor 
42. A bias voltage is applied to the gate bias input G such 
that the transistors 23A and 23B each perform half-Wave 
recti?cation. The sources of the transistors 23A and 23B are 
both connected to ground. Thereby, a signal from the input 
IN becomes ones in reverse phase With each other at the 
gates of the transistors 23A and 23B. The drains of the 
transistors 23A and 23B are connected to one and the other 
ends, respectively, of the primary coil 441 of a poWer 
superimposing transformer 44, as a signal superimposing 
transmission line, through loW pass ?lters 43A and 43B. A 
local oscillation signal from the local oscillation input 
becomes ones in phase With each other at the gates of the 
transistors 23A and 23B. The loW pass ?lters 43A and 43B 
transmits an intermediate frequency (IF) signal Whose fre 
quency is a difference betWeen the frequency of an RF 
(Radio Frequency) signal provided to the input IN and the 
frequency of the local oscillation signal provided to the input 
LOIN. Hence, the IF signal is outputted from the output 
OUT connected to one end of the secondary coil 442 of the 
poWer superimposing transformer 44. 

[0088] A circuit supplying a bias to the drains of the 
transistors 23A and 23B connected in parallel to each other 
is the same as that of FIG. 1, and the same effects as those 
described in the ?rst embodiment can be obtained in the 
siXth embodiment as Well. 

[0089] Although preferred embodiments of the present 
invention has been described, it is to be understood that the 
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invention is not limited thereto and that various changes and 
modi?cations may be made Without departing from the spirit 
and scope of the invention. 

[0090] For example, the present invention can be applied 
to various kinds of circuits in Which outputs of a plurality of 
transistors are connected in parallel to each other, including 
a mixer con?gured such that in FIG. 6, high pass ?lters are 
used instead of the loW pass ?lters 43A and 43B and an IF 
signal is provided to the input IN to obtain an RF signal from 
the output OUT. 

[0091] Further, such a con?guration is included in the 
present invention that in FIG. 2, the microchip condenser 
31A is omitted, and one end of the bias supply line 32 and 
the distal end of the drain bias transmission line 29A are 
connected With each other through a bonding Wire or a line. 

[0092] Furthermore, a signal blocking line may be an 
inductor. 

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

?rst and second transistors; 

a signal superimposing transmission line through Which 
outputs of said ?rst and second transistors are con 
nected in parallel to each other; 

?rst and second signal blocking transmission lines, each 
having ?rst and second ends, ?rst ends of said ?rst and 
second signal blocking transmission lines being con 
nected to said outputs of said ?rst and second transis 
tors, respectively, to supply a DC bias; and 

a bias supply line connected betWeen said second ends of 
said ?rst and second signal blocking transmission lines. 

2. The distributed high frequency circuit of claim 1, 
Wherein each of said ?rst and second signal blocking trans 
mission lines are folded in a ?rst direction, 

Wherein said bias supply line mainly have a straight 
portion in a second direction perpendicular to said ?rst 
direction. 

3. The distributed high frequency circuit of claim 2, 
Wherein said signal superimposing transmission line is 
folded in said ?rst direction. 

4. The distributed high frequency circuit of claim 3, 
further comprising: an output transmission line extending in 
said ?rst direction from an intermediate portion of said 
signal superimposing transmission line; 

Wherein said bias supply line comprising: 

?rst and second lines formed on one side and the other 
side of said output transmission line; and 

a jumper, connected betWeen said ?rst and second lines, 
crossing over said output transmission line apart 
from said output transmission line. 

5. The distributed high frequency circuit of claim 3, 
further comprising: 

an output transmission line extending in said ?rst direc 
tion from an intermediate portion of said signal super 
imposing transmission line; 

a signal output terminal; and 
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a jumper, connected betWeen said output transmission line 
and said signal output terminal, crossing over said bias 
supply line apart from said bias supply line. 

6. The distributed high frequency circuit of claim 3, 
further comprising: a bias input terminal connected to said 
bias supply line. 

7. The distributed high frequency circuit of claim 3, 
Wherein each of said ?rst and second signal blocking trans 
mission lines comprises: 

a transmission line, having a length of approximately M4, 
Where )M denotes a signal Wavelength, having ?rst and 
second ends as said ?rst and second ends of said signal 
blocking transmission line; and 

a capacitor, connected to said second ends of correspond 
ing said transmission line, for signal grounding. 

8. The distributed high frequency circuit of claim 3, 
Wherein said distributed high frequency circuit is an ampli 
?er circuit further comprising: 

a poWer splitter circuit distributing an incoming signal to 
control inputs of said ?rst and second transistors. 

9. The distributed high frequency circuit of claim 3, 
Wherein said distributed high frequency circuit is a balanced 
mixer circuit further comprising: 

a mixing transformer having primary and secondary coils, 
said primary coil receiving an incoming signal, said 
secondary coil having ?rst and second ends connected 
to control inputs of said ?rst and second transistors, 
respectively; 

a ?rst ?lter connected betWeen said output of said ?rst 
transistor and a ?rst end of said signal superimposing 
transmission line to transmit a signal of desired fre 
quencies; and 

a second ?lter connected betWeen said output of said 
second transistor and a second end of said signal 
superimposing transmission line to transmit a signal of 
said desired frequencies. 

10. A semiconductor device having a semiconductor 
substrate on Which a distributed high frequency circuit is 
formed, said distributed high frequency circuit comprising: 

?rst and second transistors; 

a signal superimposing transmission line through Which 
outputs of said ?rst and second transistors are con 
nected in parallel to each other; 

?rst and second signal blocking transmission lines, each 
having ?rst and second ends, ?rst ends of said ?rst and 
second signal blocking transmission lines being con 
nected to said outputs of said ?rst and second transis 
tors, respectively, to supply a DC bias; and 

a bias supply line connected betWeen said second ends of 
said ?rst and second signal blocking transmission lines. 

11. The semiconductor device of claim 10, further com 
prising: 

a stabiliZing capacitor connected to said bias supply line 
to stabiliZe a supplied drain bias voltage; and 

a drain bias input terminal connected to said stabiliZing 
capacitor. 


