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(57) ABSTRACT

[Problem] To provide a high-frequency power amplifier
capable of optimally correcting a power amplification factor
after a voltage of a DC (direct-current) power source is
turned on using a simple configuration to realize favorable
communication while also allowing for a lower a voltage.
[Resolution Means] A reference voltage generating circuit 30
includes: a bipolar transistor Q2 grounded at the emitter, for
which a DC voltage from a DC power source E1 is applied
to the collector thereof via a resistor R2; and a bipolar
transistor Q3 whose base is connected to the collector of the
bipolar transistor Q2 is connected to the base and whose
emitter is connected to the base of the bipolar transistor Q2,
the emitter of the bipolar transistor Q3 is connected to the
ground potential via a resistor R1, connects a capacitor C1
to the resistor R1 in parallel, and outputs a reference voltage
from the emitter of the bipolar transistor Q3 to a bias current
amplification unit 40 The above bias current amplification
unit 40 increases the bias current as the reference voltage
from the reference voltage generating circuit 30 becomes
higher, and decreases the bias current as the reference
voltage becomes lower.

[Selected Drawing] FIG. 1
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HIGH-FREQUENCY POWER AMPLIFIER

DETAILED DESCRIPTION OF THE INVENTION

TECHNICAL FIELD

[0001] The present invention relates to a high-frequency power amplifier, and
more particularly to a high-frequency power amplifier suitable for amplifying
a transmission signal used in a high frequency band such as a third

generation cellular phone or a wireless LAN system.

CONVENTIONAL TECHNOLOGY

[0002] FIG. 4 illustrates a circuit diagram of a conventional high-frequency
power amplifier. In FIG. 4, 110 is an input matching circuit, 120 is an output

matching circuit, and 130 is a bias circuit.

[0003] In the case of this high-frequency power amplifier, a matching circuit for
converting the impedance corresponding to the operating frequency is required
in the input and output terminals; the input matching circuit 110 is provided on
the base side of a bipolar transistor Q1 for power ampilification, and the output
matching circuit 120 is provided on the collector side. Furthermore, this high-
frequency power amplifier is a linear amplifier, and thus the bias point of the
bipolar transistor Q1 for power amplification is generally set to the operating
point of class A or class AB, and the DC voltage supplied by the DC power
source E1 is inputted to the base of the power terminal of the bipolar transistor
Q1 for power amplification via the bias circuit 130. Furthermore, a DC voltage
from a DC power source E2 is supplied to the collector terminal of the bipolar

transistor Q1 for power amplification via the output matching circuit 120.

[0004] In a communication device such as a wireless LAN, it is not such that

an input signal is not always ON at the time of transmission in a system, but
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such that a burst operation is performed wherein an ON state in which the
input signal is input and an OFF state in which the input signal is not input
are repeated. In an off state in which an input signal is not input, a usage
method in which a high-frequency power amplifier is turned off by being
synchronized to a burst operation is often used in order to suppress power
consumption of a system. In the conventional high-frequency power amplifier
in FIG. 4, the DC power source E1 is turned on and off by being synchronized

to the burst operation, but the DC power source E2 is always on.

[0005] In the high-frequency power amplifier, the bipolar transistor Q1, due to
the thermal response of itself, when the DC power source E1 is turned on by
pulse operation, the power amplification factor changes immediately after the
power source is on compared to after time elapses while the on-state is
maintained; the power amplification factor increases after a fixed time has
elapsed than immediately after the power source is turned on, and falls into

a fixed value (for example, see non-patent document 1).

[0006] In a wireless LAN system or the like, there is a monitoring region other
than the transmission data for monitoring power immediately after the DC
power source E1 is turned on. Using the power value of the monitoring region,
on the receiving side, the amplitude data or phase data of the digitally
modulated signal after a lapse of a fixed time is analyzed to perform the
demodulation of the signal. For example, the time response of the output signal
and the power monitoring timing of the demodulated signal when the resistor
R1 and the capacitor C1 are not present from the high-frequency power
amplifier are illustrated in FIG. 5A. As illustrated in FIG. 5A, when the power
amplification factor of the actual data region is larger than that during power
monitoring immediately after the DC power source E1 is turned on, the
deviation from the reference monitor value becomes large, and many errors
will be generated in the signal demodulated on the receiving side, and thus

performing an inaccurate signal demodulation becomes impossible.
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[0007] Thus, in the conventional high-frequency power amplifier, as illustrated
in FIG. 4, a method wherein a circuit in which the resistor R1 and the
capacitor C1 as an example of a capacitance element are connected in
parallel is inserted in series between the DC power source E1 and the bias
circuit 130 is generally used. In this case, immediately after the DC power
source E1 is turned on, an instantaneous current flows into the bias circuit
130 via the capacitance 1, and the same voltage as the DC voltage of the DC
power source E1 is applied to the bias circuit 130. The voltage value applied
to the bias circuit 130 gradually decreases according to a time constant
determined by the resistor R1 and the capacitor C1, and finally reaches a
value corresponding to a voltage drop caused by the current flowing through
the resistor R1. Thus, for the amplifier, the DC voltage of the DC power source
E1 is applied immediately after the power source is turned on, the bias point
is set to be high, and the power amplification factor becomes high, but, as
time advances, current flows through the resistor R1, causing a voltage drop,
and the amplifier operates at a low bias point and the power amplification
factor becomes small by the amount of voltage drop. Thus, the power

amplification factor correction is performed based on the thermal response.

[0008] The final voltage value supplied to the bias circuit 130 becomes smaller
than the voltage value of the DC power source E1 by the amount of the voltage
drop caused by the current flowing through the resistor R1. When the voltage
value supplied to the bias circuit 130 is small, the necessity for the resistance
value of the resistor R1 to be made as small as possible arises in order to ensure
a value sufficient to operate the high-frequency power amplifier. Incidentally, if
the resistance value of the resistor R1 is made as small as possible, the
capacitance value of the capacitor C1 is also made small, and the time constant
is made too small, a power amplification factor necessary for correction cannot

be obtained during power monitoring, as illustrated in FIG. 5B.

[0009] Thus, the necessity to make the capacitance value of the capacitor C1

large arises, but if the capacitance value of the capacitor C1 is made to be
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large, as illustrated in FIG. 5C, the overshoot of the output signal before

power monitoring becomes too large.

[0010] In this manner, the capacitance value of the capacitor C1 cannot be
increased and even the resistance value of the resistor R1 cannot be made
very small, and thus, when the voltage of the DC power source E1 is lowered,
the voltage drop due to the resistor R1 cannot be neglected, and a bias
voltage sufficient to operate the amplifier itself cannot be obtained. That is,
the high-frequency power amplifier described above has a problem that it is
not easy to handle a low-voltage operation.

[Non-Patent Document 1] Sang-Woong Yoon, “Static and Dynamic Error
Vector Magnitude Behavior of 2.4 -GHz - Power Amplifier’, |IEEE
TRANSACTIONS ON MICROWAVE THEORY AND TECHNIQUES), US,
IEEE, April 2007, Vol. 55, NO. 4, p. 643-647

DISCLOSURE OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0011] Thus, the problem of the present invention is to provide a high-
frequency power amplifier, for high-frequency power amplifiers to which a DC
voltage is supplied from a DC voltage source whose output is turned on and
off by being synchronized to a burst operation, that realizes favorable
communication by optimally correcting the power amplification factor after the

DC voltage is turned on and allowing for a lower voltage.
MEANS FOR SOLVING THE PROBLEM
[0012] In order to solve the problem described above, the high-frequency

power amplifier of the present invention is a high-frequency power amplifier,

wherein an external DC voltage source is turned on and off in response to a
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burst operation in which a state wherein an input signal is inputted and a state
wherein the input signal is not inputted are repeated,

and a DC voltage is supplied from the external DC voltage source to the high-
frequency power amplifier,

the high-frequency power amplifier being formed by at least one or more
bipolar transistors for power amplification,

including: a power amplification unit for amplifying an

input signal; a reference voltage generating circuit for generating a reference
voltage from a DC voltage supplied from the external DC voltage source; and
a bias current amplification unit for supplying a bias current to the base of the
bipolar transistor for power amplification based on the reference voltage from
the reference voltage generating circuit, and being characterized in that:
current amplification unit increases the bias current as the reference voltage
from the reference voltage generating circuit becomes higher and decreases
the bias current as the reference voltage from the reference voltage
generating circuit becomes lower;

the reference voltage generating circuit includes a first bipolar transistor
grounded at the emitter, for which a DC voltage from the external current
voltage source is applied to the emitter via a first resistor, and a second bipolar
transistor whose base is connected to the collector of the first bipolar transistor,
whose emitter is connected to the base of the first bipolar transistor,

and for which a DC voltage is applied to the collector thereof; and the emitter
of the second bipolar transistor is connected to the ground voltage via a
second resistor, connects a capacitor to the second resistor in parallel, and
outputs the reference voltage from the emitter of the second bipolar transistor

to the bias current amplification unit.

[0013] According to the high-frequency power amplifier of the configuration
described above, an instantaneous current flows through the capacitor
connected in parallel to the second resistor immediately after the external DC
voltage source is turned on, and thus the resistance value between the

emitter of the second bipolar transistor of the reference voltage generating
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circuit and the ground becomes 0 Q. At this time, for the bias current
amplification unit, the reference voltage from the reference voltage
generating circuit becomes low, and thus the bias current inputted to the base
of the bipolar transistor for power amplification of the power amplification unit
increases. Thus, the bias point of the bipolar transistor for power amplification
of the power amplification unit rises, and the power amplification factor
increases. The current flowing through the capacitor decreases as time
advances and becomes only the current flowing through the second resistor.
Thus, the resistance value between the emitter of the second bipolar
transistor of the reference voltage generating circuit and the ground becomes
the resistance value of only the second resistor. In this case, for the bias
current amplification unit, the reference voltage from the reference voltage
generating circuit becomes high, and thus the bias current inputted to the
base of the bipolar transistor for power amplification decreases, and the bias
point of the bipolar transistor for power amplification of the power

amplification unit decreases, lowering the power amplification factor.

[0014] In this manner, when time elapses from when the external DC voltage
source is turned on, the power amplification factor becomes smaller compared
to that immediately after the external DC voltage source is turned on, but the
power amplification factor becomes closer to that of the subsequent data region,
thereby enabling demodulation with small errors on the reception side. Thus, a
high-frequency power amplifier, for high-frequency power amplifiers to which a
DC voltage is supplied from a DC power source whose output is turned on and
off by being synchronized to a burst operation, that realizes favorable
communication by optimally correcting the power amplification factor after the

DC voltage source is turned on and allowing for a lower voltage can be realized.

[0015] Furthermore, in a high-frequency power amplifier of one embodiment,
a third resistor is connected between the emitter of the second bipolar

transistor of the reference voltage generating circuit and the second resistor.
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[0016] According to the embodiment, by connecting the third resistor between
the emitter of the second bipolar transistor of the reference voltage
generating circuit and the second resistor, an instantaneous current flowing
through the capacitor is suppressed by the third resistor immediately after the
external DC voltage source is turned on, and thus the resistance value
between the emitter of the second bipolar transistor of the reference voltage
generating circuit and the ground becomes the resistance value or more of
the third resistor, and the power amplification factor does not become too

large, and the overshoot of the output signal can be suppressed.

EFFECT OF THE INVENTION

[0017] As is apparent from the description above, according to a high-
frequency power amplifier of the present invention, for high-frequency power
amplifiers to which a DC voltage is supplied from a DC voltage source from
the DC power source whose output is turned on and off by being
synchronized to a burst operation, a high-frequency power amplifier that
realizes favorable communication by optimally correcting the power
amplification factor after the DC voltage of the DC power source is turned on

allowing for a lower voltage can be realized.

PREFERRED EMBODIMENT OF THE INVENTION

[0018] Hereinafter, a high-frequency power amplifier according to the present
invention will be described in detail with reference to an embodiment shown

in the drawings.
[0019] [First embodiment]
FIG. 1 illustrates a circuit diagram of a high-frequency power amplifier according

to a first embodiment of the present invention. As illustrated in FIG. 1, the high-

frequency power amplifier of this first embodiment is provided with the input
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matching circuit 10 having the input terminal A connected to an input side
thereof, the bipolar transistor Q1 for power amplification as an example of a
power amplification unit wherein the base is connected to an output side of the
input matching circuit 10 and the emitter is connected to the ground voltage, and
an output matching circuit 20 wherein the collector of the bipolar transistor Q1
for power amplification and the input is connected and the output side is
connected to the output terminal B. Furthermore, the high-frequency power
amplifier is also provided with a reference voltage generating circuit 30 for
generating a reference voltage from a DC voltage supplied from a DC power
source E1 as an example of an external DC voltage source, and the bias current
amplification unit 40 for supplying a bias current to the base terminal of the
bipolar transistor Q1 based on the reference voltage from the reference voltage
generating circuit 30. The output of the DC power source E1 is turned on and
off in response to a burst operation in which a state wherein an input signal is

input and a state wherein an input signal is not input are repeated.

[0020] The reference voltage generating circuit 30 comprises: the resistor R2
(first resistor), wherein one end is connected to the positive electrode side of the
DC power source E1; the bipolar transistor Q2 (first bipolar transistor), wherein
the collector is connected to the other side of the resistor R2; a resistor R3
connected between the emitter of the bipolar transistor Q2 and the ground; the
bipolar transistor Q3 (second bipolar transistor), wherein the base is connected
to the collector of the bipolar transistor Q2 and the emitter is connected to the
base of the bipolar transistor Q2; a resistor R1 (second resistor) connected
between the emitter of the bipolar transistor Q3 and the ground; and a capacitor
C1 connected to the resistor R1 in parallel. The positive electrode side of the

DC power source E2 is connected to the collector of the bipolar transistor Q3.

[0021] Furthermore, the bias current amplification unit 40 includes: a resistor
R5, wherein one end is connected to the positive electrode side of the DC
power source E1; a bipolar transistor Q4 grounded at the emitter, wherein the

collector is connected to the other end of the resistor R5 and the base is
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connected to the emitter of the bipolar transistor Q3; a bipolar transistor Q5,
wherein the base is connected to the collector of the bipolar transistor Q3 and
the collector is connected to the positive electrode side of the DC power
source E2; and a resistor R6, wherein one end is connected to the emitter of
the bipolar transistor Q5. The other end of the resistor R6 is connected to the

base of a bipolar transistor Q1 for power amplification.

[0022] The bipolar transistors Q1 to Q5 are NPN transistors.

[0023] As illustrated in FIG. 1, by inserting a parallel circuit composed of
resistor R1 and capacitor C1 into the emitter side of the bipolar transistor Q3,
an instantaneous current flows through the capacitor C1 immediately after the
DC power source E1 is turned on, and thus the resistance value between the
emitter of the bipolar transistor Q3 and the ground appears to be 0 Q. At this
time, the reference voltage outputted from the reference voltage generating
circuit 30 becomes 0 V, and in the bias current amplification unit 40, the current
flowing through the resistor R5 increases, and the base current of the bipolar
transistor Q5 for DC amplification increases. Thus, the bias point of the bipolar
transistor Q1 for power amplification rises, and the power amplification factor
increases. The current flowing through the capacitor C1 decreases as time
advances and becomes only the current flowing through the resistor R1. Thus,
the resistance value between the emitter of the bipolar transistor Q3 and the
ground becomes the resistance value of only the resistor R1, and in this case,

the bias point of the bipolar transistor Q1 for power amplification is lowered.

[0024] Thus, the power amplification factor of the high-frequency power
amplifier becomes smaller compared to that immediately after the DC power
source E1 is turned on, but, for the time response of the output signal and
the timing of signal monitoring at this time, as illustrated in FIG. 2A, the power
amplification factor becomes closer to that of the subsequent data region,

thereby enabling demodulation with small errors. Furthermore, a voltage drop

10
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does not occur in the DC voltage of the DC power source E1, and thus it is

possible to handle a reduction in voltage.

[0025] [Second embodiment]

FIG. 3 illustrates a circuit diagram of a high-frequency power amplifier
according to a second embodiment of the present invention. The high-
frequency power amplifier according to this second embodiment has the
same configuration as that of the high-frequency power amplifier according
to the first embodiment except for the reference voltage generating circuit,
and the same components are denoted by the same reference numerals, and

the description thereof will be omitted.

[0026] The reference voltage generating circuit 50 of the high-frequency
power amplifier of the second embodiment includes: the resistor R2 (first
resistor), wherein one end is connected to the positive electrode side of the
DC power source E1; the bipolar transistor Q2 (first bipolar transistor),
wherein the collector is connected to the other side of the resistor R2; the
resistor R3 connected between the emitter of the bipolar transistor Q2 and
the ground; the bipolar transistor Q3 (second bipolar transistor), wherein the
base is connected to the collector of the bipolar transistor Q2 and the emitter
is connected to the base of the bipolar transistor Q2; a resistor R4 (third
resistor), wherein one end is connected to the emitter of the bipolar transistor
Q3; the resistor R1 (second resistor) connected between the other end of the
resistor R4 and the ground; and the capacitor C1 connected to the resistor
R1 in parallel. The positive electrode side of the DC power source E2 is

connected to the collector of the bipolar transistor Q3.

[0027] By inserting a parallel circuit composed of the resistor R1 and capacitor
C1 into the portion that is grounded via the resistor R4 from the emitter side of
the bipolar transistor Q3, an instantaneous current flows through the capacitor

C1 immediately after the DC power source E1 is turned on, and thus the

11
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resistance value between the emitter of the bipolar transistor Q3 and the ground
appears to be the resistance value R4 only. At this time, the reference voltage
outputted from the reference voltage generating circuit 30 corresponds to a
voltage drop of the resistance value of the resistor R4, and in the bias current
amplification unit 40, the current flowing through the resistor R5 increases, and
the base current of the bipolar transistor Q5 for DC amplification increases.
Thus, the bias point of the bipolar transistor Q1 for power amplification rises,
and the power amplification factor increases. The current flowing through the
capacitor C1 decreases as time advances and becomes only the current flowing
through the resistor R1. Thus, the resistance value between the emitter of the
bipolar transistor Q3 and the ground becomes [the resistance value of the
resistor R1+ the value of the resistor R4], and in this case, the bias point of the

bipolar transistor Q1 for power amplification is lowered.

[0028] Thus, the power amplification factor of the high-frequency power
amplifier becomes smaller compared to that immediately after the DC power
source E1 is turned on, but, for the time response of the output signal and
the timing of signal monitoring at this time, as illustrated in FIG. 2B, the power
amplification factor becomes closer to that of the subsequent data region,
thereby enabling demodulation with small errors. Furthermore, a voltage drop
does not occur in the DC voltage of the DC power source E1, and thus it is

possible to handle a reduction in voltage.

[0029] Furthermore, in the high-frequency power amplifier, by connecting the
resistor R4 (third resistor) between the emitter of the second bipolar transistor
Q3 of the reference voltage generating circuit 50 and the resistor R1 (second
resistor), an instantaneous current flowing through the capacitor C1 is
suppressed by the resistor R4 immediately after the DC power source is
turned on, and thus the resistance value between the emitter of the second
bipolar transistor of the reference voltage generating circuit 50 and the

ground becomes the resistance value of the resistor R4, and the power

12
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amplification factor does not become too large, and the overshoot of the

output signal can be suppressed as illustrated in FIG. 2B.

[0030] An NPN transistor is used in the first and second embodiments, but a
PNP transistor may be used to form the circuit, and in this case, the power

source side and the ground potential have opposite polarities.

[0031] Furthermore, not limited to the circuit configuration of the bias current
amplification unit 40 of the first and second embodiments, any bias current
amplification unit is good as long as the circuit configuration is such that, as
the reference voltage from the reference voltage generating circuit becomes
higher, the bias current is increased, and as the reference voltage becomes

lower, the bias current is reduced.

[0032] The specific embodiments of the present invention have been
described, but the present invention is not limited to the first and second
embodiments described above, and various modifications can be made

within the scope of the present invention.

[0033] That is, any high-frequency power amplifier is good as long as the high-
frequency power amplifier is a high-frequency power amplifier, wherein an
external DC voltage source is turned on and off in response to a burst operation
in which a state wherein an input signal is inputted and a state wherein the
input signal is not inputted are repeated, and a DC voltage is supplied from the
external DC voltage source to the high-frequency power amplifier, and

the high-frequency power amplifier is formed by at least one or more bipolar
transistors for power amplification,

including: a power amplification unit for amplifying an

input signal; a reference voltage generating circuit for generating a reference
voltage from a DC voltage supplied from the external DC voltage source; and

a bias current amplification unit for supplying a bias current to the base of the

13
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bipolar transistor for power amplification based on the reference voltage from
the reference voltage generating circuit, and being characterized in that: the
current amplification unit increases the bias current as the reference voltage
from the reference voltage generating circuit becomes higher and decreases
the bias current as the reference voltage from the reference voltage
generating circuit becomes lower;

the reference voltage generating circuit includes a first bipolar transistor
grounded at the emitter, for which a DC voltage from the external current
voltage source is applied to the emitter via a first resistor, and a second bipolar
transistor whose base is connected to the collector of the first bipolar transistor,
whose emitter is connected to the base of the first bipolar transistor,

and for which a DC voltage is applied to the collector thereof; and the emitter
of the second bipolar transistor is connected to the ground voltage via a
second resistor, connects a capacitor to the second resistor in parallel, and
outputs the reference voltage from the emitter of the second bipolar transistor

to the bias current amplification unit.

[0034]In the first and second embodiments, the high-frequency power
amplifier provided with the power amplifier composed of one bipolar transistor
for power amplification is described, but a plurality of bipolar transistors
connected in parallel may be used in the power amplification unit in order to
amplify larger power. Additionally, in order to increase the amplification factor,
the configuration may be such that a plurality of high-frequency power
amplifiers are connected in series or that a plurality of bipolar transistors for

power amplification are connected in series.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] [FIG. 1] FIG. 1 is a circuit diagram of a high-frequency power amplifier

according to a first embodiment of the present invention.

14
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[FIG. 2A] FIG. 2A is a diagram illustrating a time response by the high-
frequency power amplifier of the first embodiment and a monitoring timing of
a modulated signal.

[FIG. 2B] FIG. 2B is a diagram illustrating a time response by the high-
frequency power amplifier of a second embodiment of the present invention
and a monitoring timing of a modulated signal.

[FIG. 3] FIG. 3 is a circuit diagram of a high-frequency power amplifier
according to a second embodiment of the present invention.

[FIG. 4] FIG. 4 is a circuit diagram illustrating a conventional first high-
frequency power amplifier.

[FIG. 5A] FIG. 5Ais a diagram illustrating a time response of an output signal and
monitoring timing of a modulated signal when there is no resistor or capacitor.
[FIG. 5B] FIG. 5B is a diagram illustrating a time response of an output signal
and monitoring timing of a modulated signal.

[FIG. 5C] FIG. 5C is a diagram illustrating a time response of an output signal
and monitoring timing of a modulated signal when the capacitance value of

the capacitor is made large.

DESCRIPTION OF SYMBOLS

[0036] Q1 to Q5 ... Bipolar transistor
R1 to R6 ... Resistor

C1 ... Capacitor

1E, E2 ... DC power source

A ... Input terminal

B ... Output terminal

15
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Claims

1. A high-frequency power amplifier, wherein an external DC voltage
source is turned on and off in response to a burst operation in which a state
wherein an input signal is inputted and a state wherein the input signal is not
inputted are repeated, and a DC voltage is supplied from the external DC
voltage source to the high-frequency power amplifier,

the high-frequency power amplifier formed by at least one or more
bipolar transistors for power amplification,

comprising: a power amplification unit for amplifying an

input signal; a reference voltage generating circuit for generating a
reference voltage from a DC voltage supplied from the external DC voltage
source; and a bias current amplification unit for supplying a bias current to
the base of the

bipolar transistor for power amplification based on the reference
voltage from the reference voltage generating circuit, wherein: the bias
current amplification unit increases the bias current as the reference voltage
from the reference voltage generating circuit becomes higher and decreases
the bias current as the reference voltage from the reference voltage
generating circuit becomes lower;

the reference voltage generating circuit includes a first bipolar transistor
grounded at the emitter, for which a DC voltage from the external current
voltage source is applied to the emitter via a first resistor, and a second bipolar
transistor whose base is connected to the collector of the first bipolar transistor,
whose emitter is connected to the base of the first bipolar transistor,

and for which a DC voltage is applied to the collector thereof; and the
emitter of the second bipolar transistor is connected to the ground voltage via
a second resistor, connects a capacitor to the second resistor in parallel, and
outputs the reference voltage from the emitter of the second bipolar transistor

to the bias current amplification unit.

2. The high-frequency power amplifier according to claim 1,
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wherein a third resistor is connected between the emitter of the second
bipolar transistor of the reference voltage generating circuit and the second

resistor.
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(57) Abstract

[Problem] To provide a high-frequency power amplifier capable of optimally
correcting a power amplification factor after a voltage of a DC (direct-current)
power source is turned on using a simple configuration to realize favorable

communication while also allowing for a lower a voltage.

[Resolution Means] A reference voltage generating circuit 30 includes: a
bipolar transistor Q2 grounded at the emitter, for which a DC voltage from a
DC power source E1 is applied to the collector thereof via a resistor R2; and a
bipolar transistor Q3 whose base is connected to the collector of the bipolar
transistor Q2 is connected to the base and whose emitter is connected to the
base of the bipolar transistor Q2, the emitter of the bipolar transistor Q3 is
connected to the ground potential via a resistor R1, connects a capacitor C1
to the resistor R1 in parallel, and outputs a reference voltage from the emitter
of the bipolar transistor Q3 to a bias current amplification unit 40 The above
bias current amplification unit 40 increases the bias current as the reference
voltage from the reference voltage generating circuit 30 becomes higher, and

decreases the bias current as the reference voltage becomes lower.

[Selected Drawing] FIG. 1
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[FIG. 1] [FIG. 2A]
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[FIG. 5A]
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