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Kayden, 

A power amplifier System is disclosed in which a power 
amplifier unit and a power amendment unit are provided. An 
operating Voltage is applied to the power amplifier unit. The 
power management unit monitors the current drawn by the 
power amplifier unit and generates a control Signal based 
upon the measured current. The operating Voltage applied to 
the power amplifier unit is adjusted based upon the control 
Signal. 
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POWER AMPLIFIER WITH PROVISIONS 
FORWARYING OPERATING VOLTAGE 

BASED UPON POWER AMPLIFER OUTPUT 
POWER 

CLAIM OF PRIORITY 

This application is a division of application Ser. No. 
09/792,660, filed Feb. 23, 2001, entitled Power Amplifier 
With Provisions For Varying Operating Voltage Based Upon 1. 
Power Amplifier Output Power, which claims priority to 
co-pending U.S. provisional application entitled, “A 
POWER AMPLIFYING SYSTEM,” having Ser. No. 
60/184,682, filed Feb. 24, 2000, which is entirely incorpo 
rated by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention is generally related to power amplifiers 
and, more particularly, to a System for increasing overall 
efficiency of a power amplifier by varying operating Voltage 
applied to a power amplifier based upon the output power 
level of the power amplifier. 

2. Related Art 

In personal communications devices Such as cellular 
telephones, there is a trend toward minimizing Size and 
weight. The Size and weight are, however, contingent upon 
the size and weight of the various components that make up 
the personal communications device. In short, the Smaller 
the various components of the personal communications 
devices, the Smaller the size and overall weight of the 
personal communications device itself. Many personal com 
munications devices have an overall size and weight which 
is, to a large degree, dominated by the Size and weight of the 
battery which provides a Supply Voltage to the personal 
communications device. This is generally due to the fact that 
consumers want a personal communications device to have 
a prolonged operating time during usage. 
AS operating time requirements and power consumption 

of the personal communications device during operations 
increases, the size of the battery required to perform under 
these circumstances will also increase. Thus, where current 
or power consumption of the personal communications 
devices can be reduced; or the size of components can be 
reduced; the Size of the battery can also be reduced. 
Alternatively, where the size of the battery remains constant, 
the operating time of the personal communications devices 
can be increased. 

In typical personal communications devices Such as, for 
example, wireleSS communication devices, efficiency of the 
device is optimized at maximum power output without 
regard to whether or not maximum power output is actually 
needed. Thus, as the power output of a typical wireleSS 
communications device, for example, drops below the maxi 
mum power (Max Power) output level, the efficiency of the 
wireleSS communications device also drops. This does not 
help to prolong the Supply battery Voltage and thus works to 
limit the operation time to the device. 

SUMMARY 

The invention provides a System for improving the effi 
ciency of a power amplifier. Briefly described, in 
architecture, the System can be implemented as follows: a 
power amplifier unit and a power amendment unit are 
provided. An operating Voltage is applied to the power 
amplifier unit. The power management unit monitors the 
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current drawn by the power amplifier unit and generates a 
control Signal based upon the measured current. The oper 
ating Voltage applied to the power amplifier unit is adjusted 
based upon the control signal. Adjustment to the operating 
Voltage may be made via the power management unit or via 
an external regulator unit. 
The invention can also be viewed as providing a method 

for applying an operating Voltage to a power amplifier unit. 
In this regard, the method can be broadly Summarized by the 

0 following steps: An operating Voltage Vbb is applied to a 
power amplifier unit 120. The current drawn by the power 
amplifier unit is then monitored and the current flow is 
measured. A current flow signal is generated and output 
based upon the measured current flow. The current flow 
Signal is then received by a controller that generates a 
control Signal based upon the current flow Signal. The 
control Signal is then output to a Voltage regulator, which 
then adjusts the operating Voltage applied to the power 
amplifier unit based upon the control Signal. 

Other Systems, methods, features, and advantages of the 
invention will be or become apparent to one with skill in the 
art upon examination of the following figures and detailed 
description. It is intended that all Such additional Systems, 
methods, features, and advantages be included within this 
description, be within the Scope of the invention, and be 
protected by the accompanying claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The components in the drawings are not necessarily to 
Scale, emphasis instead being placed upon clearly illustrat 
ing the principles of the invention. In the figures, like 
reference numerals designate corresponding parts through 
out the different views. 

FIG. 1 is a block diagram illustrating a power amplifier 
control System. 

FIG. 2 is a block diagram illustrating another embodiment 
of a power amplifier control System. 

FIG. 3 is a block diagram illustrating a bypass unit 190. 
FIG. 4 is a block diagram illustrating another embodiment 

of a power amplifier control System. 
FIG. 5 is a block diagram illustrating the power amplifier 

control system in FIG. 1. 
FIG. 6 is diagram detailing one configuration for deter 

mining power amplifier unit power consumption. 
FIG. 7 is a further diagram detailing a configuration for 

determining power amplifier unit power consumption. 
FIG. 8 is a flowchart illustrating a method of applying an 

operating Voltage to a power amplifier unit of a personal 
communications device. 

FIG. 9 is a block diagram illustrating a look up table 
(“LUT") for correlating current flow values with control 
Signal values. 

FIG. 10 is a flowchart illustrating another method of 
applying an operating Voltage to a power amplifier unit of a 
personal communications device. 

DETAILED DESCRIPTION 

The personal communications device of the invention 
provides for reduced power consumption by varying the 
operating Voltage that is applied to the circuitry of the 
personal communications device. More particularly, the 
operating Voltage applied to the power amplification unit of 
the personal communications device is varied based upon 
the measured output power level of power amplifier. 
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FIG. 1 illustrates one embodiment of a personal commu 
nications device 100. A power amplifier unit 120 and power 
management unit 110 are provided. Power amplifier unit 120 
includes a power amplifier 150. Power amplifier 150 
includes an input 151 for receiving a radio frequency (RF) 
Signal and an output 152 for Outputting an amplified RF 
Signal. 

Power management unit 110 includes a current meter 180, 
a controller 170 and a regulator 160. An operating voltage 
Vbb is provided to the power amplifier 150 by voltage 
regulator 160. Switching regulator 160 receives a supply 
Voltage Vcc of a predetermined Voltage level and outputs an 
operating voltage Vbb to the power amplifier 150. 
A current meter 180 monitors (measures) the DC current 

flow of the operating voltage supply Vbb provided to the 
power amplifier unit 120 and generates a current flow 
indicator Signal X representative of the measured DC current 
flow of the operating Voltage Supply applied to the power 
amplifier unit 120. This current flow indicator signal X is 
provided to a controller 170. By monitoring the current Ibb 
drawn by the power amplifier unit 120, it is possible to 
determine the power output of the power amplifier unit 120. 
In this way, for a given current flow indicator Signal X, there 
is a corresponding output power level at which the power 
amplifier unit 120 operates. By monitoring the current Ibb 
drawn by the power amplifier unit 120, it is possible to 
determine the power output of the power amplifier unit 120. 
In this way, the current signal X can also be considered 
indicative of the power output level of the power amplifier 
unit 120. 

Controller 170 controls Switching regulator 160 via pro 
Viding a control Signal Z. Control Signal Z is generated by 
the controller 170 based upon the current flow indicated by 
the current flow indicator Signal X. 

The operating voltage Vbb output by the regulator 160 to 
the power amplifier 150 is determined in accordance with 
the control signal Z output by controller 170. 

The operating Voltage Vbb may be Selected from any one 
of a predetermined number of Voltage levels. For example, 
Vbb may be between 0 volts and the Supply voltage Vcc. 
Further, Vbb may be linearly variable between, for example, 
0 volts and Vcc, in accordance with the control signal Z. 

FIG. 2 shows a block diagram illustrating a power ampli 
fier control system. A power amplifier unit 120 is provided 
and includes a power amplifier 150. Power amplifier 150 
includes an input 151 for receiving a radio frequency (RF) 
Signal and an output 152 for Outputting an amplified RF 
Signal. 
A power management unit 110 is provided. Power man 

agement unit 110 includes a power meter 180, a controller 
170, a regulator 160 and a bypass Switch 190. The output 
152 of power amplifier 150 is connected to a power meter 
180. 

Power meter 180 monitors (measures) the power at the 
output of the power amplifier 152 of power amplifier 150 
and generates a power output indicator Signal X. 

This power output indicator Signal X is then provided to 
the controller 170. Controller 170 receives the signal X and 
in turn, generates a control signal Z and a bypass signal Z. 
Control Signal Z varies depending upon the value of the 
power output indicator Signal X. Control signal Z also varies 
depending upon the value of the power output indicator 
signal X. Controller 170 controls regulator 160 via provid 
ing a control Signal Z. 

Regulator 160 receives a Supply Voltage Vcc of a prede 
termined Voltage level and outputs an operating Voltage Vbb 
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4 
to the power amplifier 150. The operating voltage Vbb 
output to the power amplifier 150 is determined in accor 
dance with the control signal Z and bypass signal Z output 
by controller 170. The operating voltage Vbb may be any 
one of a predetermined number of Voltage levels between, 
for example, O Volts and Vcc. Further, the operating Voltage 
Vbb may be linearly variable between, for example, O volts 
and Vcc, in accordance with the control Signal Z. In a 
preferred embodiment, the regulator 160 outputs a operating 
voltage Vbb, to the power amplifier unit 120, of approxi 
mately 2.2 volts (+2.2 VDC) where the power output indi 
cator signal X indicates that the power amplifier unit 120 is 
operating at a power level of less than, for example, 22 dBM. 

Bypass Switch 190 is connected in parallel with the 
regulator 160 and receives input of the Supply Voltage Vcc. 
Bypass switch 190 is controlled by bypass signal Z, that 
causes the bypass switch 190 to open or close. When bypass 
Switch 190 is closed, the operating voltage Vbb applied to 
the power amplifier unit 120 preferably goes to the operating 
Supply Voltage Vcc. In a preferred embodiment, bypass 
Switch 190 is closed when the power output indicator signal 
Xindicates that the power amplifier unit 120 is consuming, 
or operating at, a high power level. For example, where the 
power amplifier unit is consuming a power level greater than 
22-24 dBm, the bypass signal Z may be output by the 
controller 170 to close the bypass switch 190. Once bypass 
Switch 190 is closed, the operating voltage Vbb applied to 
the power amplifier unit 120 is effectively taken to a level 
approximately equal to the Supply Voltage Vcc. 

FIG. 3 is a more detailed illustration of bypass unit 190. 
It can be seen that bypass unit 190 includes a Switch 302 that 
is actuated by the bypass signal Z. Bypass unit 190 may be 
configured, for example, by using transistor (semiconductor) 
Switches for Switch 302. Further, bypass unit 190 may be 
configured using electrically actuated mechanical Switching 
devices as Switch 302. 

FIG. 4 is a block diagram illustrating another embodiment 
of a power amplifier control System. A power amplifier unit 
120 and power management unit 110 are provided. Power 
amplifier unit 120 includes a power amplifier 150. Power 
amplifier 150 includes an input 151 for receiving a radio 
frequency (RF) signal and an output 152 for outputting an 
amplified RF signal 

In addition, the power amplifier 150 of power amplifier 
unit 120 may provide for enable input (enable pin) 453 that 
is capable of turning on and off the power amplifier 150 by 
application of a predetermined Signal. This signal may be, 
for example, a complementary metal oxide (CMOS) or 
transistor transistor logic (TTL) compliant/compatible sig 
nal. The power amplifier unit 120 may also provide for a 
reference voltage input (reference voltage pin) 454, which 
may be used to provide a reference Voltage Vref to control 
the operation of the power amplifier 150. The reference 
Voltage Vref may also be used to Sense the output power of 
the power amplifier unit 120. 
Power management unit 110 includes a current meter 180, 

a controller 170, a bypass switch 190, and a reference 
Voltage regulator 165. An operating Voltage Vbb is provided 
to the power amplifier 150 by voltage supply regulator 160. 
An operating Voltage, Vref is Supplied to the power amplifier 
150 by the reference voltage regulator 165. Current meter 
180 monitors the current flow of the line providing the 
reference Voltage Vref from the reference Voltage regulator 
to the power amplifier 150 and generates a current indicator 
signal X that is applied to the controller 170. In turn, 
controller 170 outputs a control signal Z to the voltage 
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regulator 160. Voltage regulator 160 receives a supply 
Voltage Vcc of a predetermined Voltage level and outputs an 
operating voltage Vbb to the power amplifier 150 in accor 
dance with the control Signal Z received from the controller 
170. 
The current meter 180 monitors (measures) the DC cur 

rent flow of the reference voltage supply Vref provided to 
the power amplifier unit 120 and generates a current flow 
indicator Signal X representative of the measured DC current 
flow of the operating Voltage Supply applied to the power 
amplifier unit 120. This current flow indicator signal X is 
provided to a controller 170. By monitoring the current Ivr 
drawn by the power amplifier unit 120, it is possible to 
determine the power output of the power amplifier unit 120. 
In this way, for a given current flow indicator Signal X, there 
is a corresponding output power level at which the power 
amplifier unit 120 operates. By monitoring the current Ivr 
drawn by the power amplifier unit 120, it is possible to 
determine the power output of the power amplifier unit 120. 
In this way, the current signal X can also be considered 
indicative of the power output level of the power amplifier 
unit 120. 

In one embodiment, controller 170 controls Switching 
regulator 160 via control signal Z. Control signal Z may be 
generated by the controller 170 based upon the current flow 
indicated by the current flow indicator Signal X. 

The operating Voltage Vbb output by the Voltage regulator 
160 to the power amplifier 150 is determined in accordance 
with the control signal Z output by controller 170. The 
operating Voltage Vbb may be Selected from any one of a 
predetermined number of voltage levels. Vbb may be 
between, for example, O Volts and the Supply Voltage, Vcc. 
Further, Vbb may be linearly variable between, for example, 
0 volts and Vcc, in accordance with the control Signal Z. In 
a further embodiment, an external control Signal M may be 
applied to the controller 170. In turn, the controller 170 
generates the control signal Z in accordance with the exter 
nal control Signal M. Control Signal M may be, for example, 
a logic Signal generated by an external Source associated 
with the system 100. 

FIG. 5 shows a block diagram illustrating the power 
amplifier control System in FIG. 1. In this example, power 
amplifier unit 120 is a multi-stage power amplifier unit. 
Power amplifier unit 120 includes an input matching unit 
552 for matching the impedance of the input 151 to a power 
amplifier 554. The output of power amplifier 554 is con 
nected to an interStage matching unit 556. InterStage match 
ing unit 556 matches the output impedance of power ampli 
fier 554 to the input impedance of power amplifier 558. An 
output matching unit 560 is provided to match the output 
impedance of power amplifier 558 to the output 152. The 
bias control network 520 is capable of powering on 
(enabling) the amplifier unit 120 by using the reference 
current Ivr from the power management circuit 110 or by 
applying an appropriate enable Signal to an enable pin 553 
that may be optionally provided. Bias control 520 is pref 
erably configured as a part of the power amplifier unit 120. 

Power management unit 110 includes a current meter 180 
and controller 170. Current meter 580 measures the current 
Ibb drawn by the power amplifier unit 120. A current signal 
X is generated to indicate the current Ibb drawn by the 
power amplifier unit 120. 

Alternatively, current meter 580 may be configured to 
measure the current Ivr drawn by the power amplifier unit 
120 as shown in FIG. 6. In this case, a current signal X is 
generated to indicate the current Ivr drawn by the power 
amplifier unit 120. 
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For a given current flow indicator Signal X, there is a 

corresponding output power level at which the power ampli 
fier unit 120 operates. By monitoring the current Ibb drawn 
by the power amplifier unit 120, it is possible to determine 
the power output of the power amplifier unit 120. In this 
way, the current flow indicator Signal X can also be consid 
ered indicative of the power output level of the power 
amplifier unit 120. 
The current flow indicator signal X is provided to the 

controller 170. Controller 170 receives the current flow 
indicator Signal X and in turn, generates a control Signal Z 
and bypass signal Z. Control Signal Z and bypass signal Z. 
varies depending upon the value of the current flow indicator 
Signal X. This control Signal Z and the bypass signal Z are 
each applied to the base of field effect transistors (FET) 568 
and 570, respectively. FET 570 is controlled by control 
Signal Z and is connected between the Supply Voltage Vcc 
and an inductor 365. FET 570 is controlled by bypass signal 
Z and is connected between the Supply Voltage Vcc and the 
output of the inductor 565. The control signal Z, causes the 
FET 568 to adjust current flow through the inductor 565 and 
in turn causes the operating Voltage Vbb to be adjusted 
upward or downward as required. The control Signal Z. 
causes the FET 570 to turn on completely so as to provide 
supply voltage Vcc directly to the power amplifier unit 120, 
thus greatly reducing the power losses between Vcc and the 
power amplifier unit 120 under high current operation. 

Controller 170 also provides a reference voltage Vref to 
the bias controller 520. The reference voltage Vref is pref 
erably independent of the operating Voltage Vbb. In a 
preferred embodiment, reference voltage Vref is three volts 
(+3.0 VDC). 

In one embodiment of the personal communications 
device 100, the operating voltage Vbb is, for example, 
between +3.0 and 4.2 volts DC (+3.0 VDC-+4.2 VDC). 
Further, where the current monitor 180 detects a current flow 
Ibb that corresponds to an amplifier power output of one 
milliwatt (1 mW), the controller 170 outputs a control signal 
Z and bypass signal Z that causes the operating Voltage Vbb 
to be adjusted to +0.6 volts DC (+0.6 VDC), thus greatly 
increasing the efficiency of the power amplifier unit 120. 
The power amplifier unit 120 may be fabricated using 

gallium arsenide (GaAS) Semiconductor technology. The 
power management unit 110 may also be fabricated using 
complementary metal oxide semiconductor (CMOS) tech 
nology. Further, both power amplifier unit 120 and power 
management unit 110 may be fabricated on a single inte 
grated circuit. The integrated circuit may be configured in a 
package having a length of, for example, but not limited to, 
between 8.25-8.51 millimeters (mm); and a width of 
between 8.26-8.51 millimeters(mm). Alternatively, power 
amplifier unit 120 and power management unit 110 may be 
fabricated on Separate integrated circuits. 

FIG. 7 shows a block diagram illustrating another 
embodiment of a power amplifier control System. In this 
embodiment, a regulator 160 is provided to Supply the power 
amplifier unit 120 with an operating voltage Vbb. In this 
embodiment regulator 160 is external to the power manage 
ment unit 110 and is controlled by a control signal Z from 
the controller 170. This embodiment provides for a personal 
communications device 100 in which the power amplifier 
unit 120 and power management unit 110 may be configured 
on a single integrated circuit, as discussed above with regard 
to FIG. 4, and utilized in conjunction with a separate Voltage 
regulator. Voltage regulator 160 may be, for example, a 
Switching Voltage regulator. 
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FIG. 8 is a flowchart illustrating a method of providing an 
operating Voltage to a power amplifier unit. An operating 
voltage Vbb is applied to the power amplifier unit 120 (802). 
The current drawn by the power amplifier unit 120 is then 
monitored by, for example, a current meter 180, to measure 
the current flow Ibb (or, alternatively, the current flow Ivr) 
(804). A current flow signal is generated by the current meter 
180 and output to a controller 170 based upon the measured 
current flow (806). The current flow signal is then received 
by a controller 170 that then generates a control signal based 
upon the current flow signal (808). The control signal is then 
output to a regulator 160 that then adjusts the operating 
Voltage applied to the power amplifier unit 120 based upon 
the control signal (810). 

FIG. 9 illustrates an embodiment of a personal commu 
nications device in which a lookup table (LUT) 910 is 
incorporated and utilized for correlating a measured current 
value with a corresponding control value (control signal 
value). LUT 910 may be incorporated as a part of the power 
management unit 110. Alternatively, it may be external to the 
power management unit 110. A power amplifier unit 120 and 
power management unit 110 are provided. Power amplifier 
unit 120 includes a power amplifier 150. Power amplifier 
150 includes an input 151 for receiving a radio frequency 
(RF) signal and an output 152 for outputting an amplified RF 
Signal. 

Power management unit 110 includes a current meter 180, 
a controller 170 and a regulator 160. An operating voltage 
Vbb is provided to the power amplifier 150 by voltage 
regulator 160. Regulator 160 receives a supply voltage Vcc 
of a predetermined Voltage level and outputs an operating 
voltage Vbb to the power amplifier 150. 
A current meter 180 monitors (measures) the DC current 

flow Ibb of the operating voltage supply Vbb provided to the 
power amplifier unit 120 and generates a current flow 
indicator Signal X representative of the measured DC current 
flow of the operating Voltage Supply applied to the power 
amplifier unit 120. This current flow indicator signal X is 
provided to a controller 170. Controller 170 accesses and 
refers to the LUT 910 to obtain a control signal value 
corresponding to the current flow indicator Signal X. The 
control signal value Z is then output to the regulator 160. In 
turn regulator 160 adjusts the operating voltage Vbb output 
by the regulator 160 and applied to the power amplifier unit 
120 based upon the control signal Z value retrieved from 
LUT 910. 
The operating Voltage Vbb may be Selected from any one 

of a predetermined number of voltage levels. Vbb may be 
between, for example, O Volts and the Supply Voltage, Vcc. 
Further, Vbb may be linearly variable between, for example, 
0 volts and Vcc, in accordance with the control signal Z. 

FIG. 10 is a flowchart illustrating a further method of 
providing an operating Voltage to a power amplifier unit. It 
can be seen that an operating Voltage Vbb is applied to the 
power amplifier unit 120 (1002). The current drawn by the 
power amplifier unit 120 is then monitored by, for example, 
a current meter 180, to measure the current flow Ibb (or, 
alternatively, the current flow Ivr) (1004). A current flow 
Signal is generated by the current meter 180 and output to a 
controller 170 based upon the measured current flow (1006). 
The controller 170 refers to a look up table (LUT) to 
determine a value that corresponds to the measured current 
flow (1008). The controller 170 that then outputs a control 
signal based upon the corresponding value (1010). The 
control signal is then output to a regulator 160 that then 
adjusts the operating Voltage applied to the power amplifier 
unit 120 based upon the control signal (1012). 
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The flow charts of FIG. 8 and FIG. 10 show the 

architecture, functionality, and operation of a possible 
implementation of the Software capable of carrying out the 
methodology Set out therein. In this regard, each block 
represents a module, Segment, or portion of code, which 
comprises one or more executable instructions for imple 
menting the specified logical function(s). It should also be 
noted that in Some alternative implementations, the func 
tions noted in the blockS may occur out of the order noted 
in the flowcharts of FIG. 8 and FIG. 10. For example, two 
blocks shown in Succession in the flowcharts may in fact be 
executed Substantially concurrently or the blockS may Some 
times be executed in the reverse order, depending upon the 
functionality involved. 
While various embodiments of the invention have been 

described, it will be apparent to those of ordinary skill in the 
art that many more embodiments and implementations are 
possible that are within the Scope of this invention. 
What is claimed: 
1. A personal communications device comprising: 
a Supply input for receiving a power Supply Voltage; 
a power amplifier unit; 
a controller; 
a Voltage regulator for receiving a power Supply Voltage 

input via the Supply input and outputting a operating 
Voltage Supply to the power amplifier; 

a current monitor for measuring the current flow of the 
operating Voltage Supply output to the power amplifier 
unit and outputting a current indicator Signal; 

the controller receives the current indicator Signal and 
generates a control Signal in accordance with the cur 
rent indicator Signal; and 

the Voltage regulator adjusts the operating Voltage Supply 
in accordance with the control Signal. 

2. The personal communications device of claim 1, 
wherein the power amplifier unit comprises a two stage 
power amplifier. 

3. The personal communications device of claim 1, fur 
ther comprising a mobile telephone. 

4. The personal communications device of claim 3, 
wherein the mobile telephone comprises a code division 
multiple access (CDMA) compliant mobile telephone. 

5. The personal communications device of claim 3, 
wherein the mobile telephone comprises a time division 
multiple access (TDMA) compliant mobile telephone. 

6. A personal communications device comprising: 
a Supply input for receiving a power Supply Voltage; 
a power amplifier unit; 
a regulator for receiving a power Supply Voltage input via 

the Supply input and outputting a operating Voltage 
Supply to the power amplifier unit; 

the power amplifier unit further comprises a current 
monitor for measuring the current flow of the operating 
Voltage Supply output to the power amplifier unit and 
outputting a current indicator Signal in accordance 
therewith; 

the power amplifier unit further comprises a controller for 
receiving the current indicator Signal and generating a 
control Signal in accordance with the current indicator 
Signal; and 

the Voltage regulator adjusts the operating Voltage Supply 
in accordance with the control Signal. 

7. The personal communications device of claim 6, 
wherein the power amplifier unit comprises a radio fre 
quency power amplifier. 
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8. The personal communications device of claim 6, 
wherein the power amplifier unit comprises a multi-stage 
radio frequency power amplifier. 

9. The personal communications device of claim 6, 
wherein the power amplifier unit comprises an integrated 
circuit. 

10. The personal communications device of claim 9, 
wherein the integrated circuit comprises a gallium arsenide 
(GaAs) integrated circuit. 

11. A power amplifier unit comprising: 
a power amplifier; 
an input for receiving an operating Supply Voltage to 
power the power amplifier; 

a current monitor for monitoring the current flow of the 
operating Supply Voltage and outputting a current flow 
Signal based upon the measured current flow; 

a look-up table (LUT) for correlating the measured cur 
rent flow with the current flow signal; and 

a controller for Outputting a control Signal in accordance 
with the LUT and the current flow signal. 

12. The power amplifier unit of claim 11, wherein the 
power amplifier comprises a radio frequency power ampli 
fier. 

13. The power amplifier unit of claim 12, wherein the 
power amplifier comprises a multi-stage power amplifier. 

14. The power amplifier unit of claim 11, wherein the 
power amplifier unit further comprises an integrated circuit. 

15. The power amplifier unit of claim 11, wherein the 
integrated circuit comprises a complementary metal oxide 
(CMOS) semiconductor. 

16. A power amplifier unit comprising: 
a power amplifier; 
an input for receiving a Supply Voltage; 
a current monitor for monitoring the current flow of the 

operating Supply Voltage and outputting a current flow 
Signal based upon the measured current flow; 

controller for Outputting a control Signal based upon the 
current flow Signal; and 

regulator for outputting an operating Voltage to the power 
amplifier based upon the current flow Signal. 

17. The power amplifier unit of claim 16, wherein the 
power amplifier comprises a radio frequency power ampli 
fier. 

18. The power amplifier unit of claim 16, wherein the 
power amplifier comprises a multi-stage power amplifier. 

19. The power amplifier unit of claim 16, wherein the 
power amplifier unit further comprises an integrated circuit. 

20. The power amplifier unit of claim 15, wherein the 
power amplifier comprises a gallium arsenide (GaAs) tran 
Sistor. 

21. The power amplifier unit of claim 16, wherein the 
controller comprises a complementary metal oxide (CMOS) 
transistor. 

22. The power amplifier unit of claim 16, wherein the 
regulator outputs an operating Voltage of +1.6 volts DC 
where the current flow Signal indicates the power amplifier 
is consuming 1 milliwatt of power. 

23. A personal communications device comprising: 
a power amplifier unit; 
a power management unit; 
the power management unit comprises an input for receiv 

ing a Supply Voltage; 
a current monitor for monitoring the current flow of an 

operating Supply Voltage applied to the power amplifier 
unit and outputting a current flow Signal based upon the 
measured current flow; 
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10 
controller for outputting a control Signal based upon the 

current flow Signal; and 
regulator for outputting an operating Voltage to the power 

amplifier unit based upon the current flow Signal. 
24. The personal communications device of claim 23, 

further comprising a bypass unit for Selectively providing 
the Supply Voltage to the power amplifier unit as the oper 
ating Voltage. 

25. The personal communications device of claim 23, 
wherein the power amplifier comprises a radio frequency 
power amplifier. 

26. The personal communications device of claim 25, 
wherein the power amplifier comprises a multi-stage power 
amplifier. 

27. The personal communications device unit of claim 23, 
wherein the power amplifier unit comprises an integrated 
circuit. 

28. The personal communications device unit of claim 27, 
wherein the integrated circuit comprises a gallium arsenide 
transistor. 

29. The personal communications device of claim 27, 
wherein the power management unit comprises a comple 
mentary metal oxide (CMOS) transistor. 

30. The personal communications device of claim 29, 
wherein the power management unit and the power amplifier 
unit are contained on a single integrated circuit, comprises 
a complementary metal oxide (CMOS) transistor. 

31. The personal communications device of claim 23, 
wherein the regulator outputs an operating Voltage of +1.6 
volts DC where the current flow signal indicates the power 
amplifier is consuming 1 milliwatt of power. 

32. A method of applying a power Supply Voltage to a 
power amplifier unit comprising the Steps of: 

applying a operating Voltage to a power amplifier unit; 
measuring the current drawn by the power amplifier unit; 
generating a current flow signal indicative of the current 

drawn by the power amplifier unit; 
generating a control Signal based upon the current flow 

Signal; and 
adjusting the operating Voltage based upon the control 

Signal. 
33. The method of claim 32, further comprising the step 

of adjusting the operating Voltage to the Supply Voltage level 
where the current flow Signal indicates the power amplifier 
unit is operating at a power level greater than 22 dBm. 

34. The method of claim 32, further comprising the step 
of adjusting the operating voltage to +2.2 volts DC (+2.2 
VDC) where the current flow signal indicates the power 
amplifier unit is operating at a power level of less than 22 
dBm. 

35. A method of applying a power Supply Voltage to a 
power amplifier unit comprising the Steps of: 

applying a operating Voltage to a power amplifier unit; 
measuring the current drawn by the power amplifier unit; 
generating a current flow signal indicative of the current 

drawn by the power amplifier unit; 
looking up a value corresponding to the current flow 

Signal; 
generating a control signal based upon the corresponding 

value; and 
adjusting the operating Voltage based upon the control 

Signal. 
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36. A personal communications device comprising: 
a power amplifier means, 
a power management means, 
the power management means comprises an input for 

receiving a Supply Voltage, a means for monitoring the 
current flow of an operating Supply Voltage applied to 
the power amplifier unit and outputting a current flow 
Signal based upon the measured current flow; 

means for outputting a control Signal based upon the 
current flow Signal; and 

means for outputting an operating Voltage to the power 
amplifier unit based upon the current flow Signal. 

37. The personal communications device of claim 1, 
further comprising a look-up table (LUT) for correlating the 
measured current flow with the current indicator Signal. 

38. The personal communications device of claim 1, 
further comprising a bypass Switch that communicates with 
the controller to determine applying the power Supply Volt 
age to the power amplifier unit through the bypass Switch. 

39. The personal communications device of claim 6, 
further comprising a look-up table (LUT) for correlating the 
measured current flow with the current indicator Signal. 

40. The personal communications device of claim 6, 
further comprising a bypass Switch that communicates with 
the controller to determine applying the power Supply Volt 
age to the power amplifier unit through the bypass Switch. 
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41. The personal communications device of claim 16, 

further comprising a look-up table (LUT) for correlating the 
measured current flow with the current indicator Signal. 

42. The personal communications device of claim 16, 
further comprising a bypass Switch that communicates with 
the controller to determine applying the power Supply Volt 
age to the power amplifier unit through the bypass Switch. 

43. The personal communications device of claim 23, 
further comprising a look-up table (LUT) for correlating the 
measured current flow with the current indicator Signal. 

44. The personal communications device of claim 23, 
further comprising a bypass Switch that communicates with 
the controller to determine applying the power Supply Volt 
age to the power amplifier unit through the bypass Switch. 

45. The power amplifier unit of claim 11, further com 
prising a bypass which communicates with a controller to 
determine applying the Supply Voltage to the power ampli 
fier through the bypass Switch. 

46. The method of claim 32, further comprising applying 
the power Supply Voltage to the power amplifier unit through 
a bypass Switch. 

47. The method of claim 35, further comprising applying 
the power Supply Voltage to the power amplifier unit through 
a bypass Switch. 




