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ABSTRACT OF THE DISCLOSURE 

Apparatus and methods for biasing a power amplifier are disclosed. In one 

embodiment, a method of biasing a power amplifier includes shaping an enable signal using a 

time-dependent signal generator to generate a control current, amplifying the control current 

using a current amplifier to generate a correction current, and generating a bias current for a 

power amplifier using a primary biasing circuit. The primary biasing circuit is configured to 

use the correction current to correct for a variation in gain of the power amplifier when the 

power amplifier is enabled. 
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APPARATUS AND METHODS FOR BIASING POWER AMPLIFIERS 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of priority under 35 U.S.C. § 119(e) of 

U.S. Provisional Patent Application No. 61/486, 186, filed May 13, 2011 entitled 

"APPARATUS AND METHODS FOR BIASING POWER AMPLIFIERS", which is herein 

incorporated by reference in its entirety. 

BACKGROUND 

Field 

[0002] Embodiments of the invention relate to electronic systems, and m 

particular, to radio frequency (RF) electronics. 

Description of the Related Technology 

[0003] RF power amplifiers can be used to boost the power of a RF signal having 

a relatively low power. Thereafter, the boosted RF signal can be used for a variety of 

purposes, included driving the antenna of a transmitter. 

[0004] Power amplifiers can be included in mobile phones to amplify a RF signal 

for transmission. For example, in mobile phones that communicate using a wireless local area 

network (WLAN) protocol and/or any other suitable communication standard, a power 

amplifier can be used to amplify the RF signal. It can be important manage the amplification 

of a RF signal, as amplifying the RF signal to an incorrect power level can cause a wireless 

device to transmit out of band. 

[0005] There is a need for improved power amplifier systems. Furthermore, there 

is a need for improving power amplifier biasing. 

SUMMARY 

[0006] In certain embodiments, the present disclosure relates to a power amplifier 

system including a power amplifier configured to amplify a radio frequency (RF) signal and a 

bias block for biasing the power amplifier. The bias block includes a time dependent signal 
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generator configured to shape an enable signal of the power amplifier to generate a control 

current, a current amplifier configured to amplify the control current to generate a correction 

current, and a primary biasing circuit configured to generate a bias current for the power 

amplifier based at least partly on the correction current. The bias current is configured to 

correct for a variation in gain of the power amplifier when the power amplifier is enabled. 

[0007] In several embodiments, the time dependent signal generator includes a 

resistor-capacitor (RC) network. In accordance with a number of embodiments, the RC 

network includes a first resistor and a first capacitor electrically connected in series between 

the current amplifier and an input of the bias circuit configured to receive the enable signal. In 

several embodiments, the RC network further includes a second resistor having a first end 

electrically connected to the input of the current mirror and a second end electrically 

connected to the input of the bias circuit configured to receive the enable signal. 

[0008] According to certain embodiments, the second resistor has a resistance 

ranging between about 10 kQ and about 100 kQ., the first capacitor has a capacitance ranging 

between about 10 pF and about 100 pF, and the first resistor has a resistance ranging between 

about 10 kQ and about 100 kQ. 

[0009] In a number of embodiments, the current amplifier includes a current 

mirror. In several embodiments, the current mirror includes a first bipolar transistor and a 

second bipolar transistor, the first bipolar transistor including an emitter electrically connected 

to an emitter of the second bipolar transistor and to a power low voltage, and a collector 

electrically connected to a base of the first bipolar transistor and to a base of the second 

bipolar transistor, the collector of the first bipolar transistor configured to receive at least a 

portion of the control current. In certain embodiments, the current mirror further includes a 

resistor, a third bipolar transistor and a fourth bipolar transistor, the third bipolar transistor 

including an emitter electrically connected to an emitter of the fourth bipolar transistor and to 

the power low voltage, and a collector electrically connected to a first end of the resistor, to 

the collector of the second bipolar transistor, to a base of the third bipolar transistor, and to a 

base of the fourth bipolar transistor, the collector of the fourth bipolar transistor configured to 

generate the compensation current. In several embodiments, the resistor further includes a 

second end configured to receive the enable signal. 
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[0010] According to some embodiments, the power amplifier system further 

includes a transceiver for providing the RF signal to the power amplifier. 

[0011] In a number of embodiments, the power amplifier includes a bipolar 

transistor having an emitter, a base and a collector, the base configured to receive the RF 

signal and the bias current. In certain embodiments, the emitter is electrically connected to a 

power low voltage and the collector is configured to generate an amplified version of the RF 

signal. 

[0012] In several embodiments, the primary bias circuit includes a first resistor, a 

second resistor, a first bipolar transistor, and a second bipolar transistor, the first resistor 

including a first end electrically connected to the emitter of the first bipolar transistor at a 

node configured to receive the correction current, and a second end electrically connected to a 

first end of the second resistor at a node of the bias circuit configured to receive the enable 

signal, the second resistor including a second end electrically connected to a collector of the 

first bipolar transistor, a base of the first bipolar transistor, and to a base of the second bipolar 

transistor. According to certain embodiments, the second bipolar transistor includes a 

collector electrically connected to a battery voltage and an emitter configured to generate the 

bias current. In a number of embodiments, the primary bias circuit further includes a third 

bipolar transistor having an emitter electrically connected to the power low voltage and a base 

and a collector electrically connected to the emitter of the first bipolar transistor. 

[0013] In certain embodiments, the present disclosure relates to a method of 

biasing a power amplifier. The method includes shaping an enable signal using a time­

dependent signal generator to generate a control current, amplifying the control current using 

a current amplifier to generate a correction current, and generating a bias current for a power 

amplifier using a primary biasing circuit, the primary biasing circuit configured to use the 

correction current to correct for a variation in gain of the power amplifier when the power 

amplifier is enabled. 

[0014] In a number of embodiments, shaping the enable signal includes using a 

resistor capacitor (RC) network of the time dependent signal generator. In some 

embodiments, the RC network includes a first resistor and a first capacitor electrically 
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connected in series, the RC network configured to receive the enable signal and to generate 

the control current. 

[0015] In several embodiments, amplifying the control current further includes 

amplifying the control current using a current mirror of the current amplifier. 

[0016] In accordance with a number of embodiments, generating the bias current 

includes shaping the bias current so as to compensate for a gain variation of a heterojunction 

bipolar transistor (HBT). 

[0017] In certain embodiments, the present disclosure relates to a bias circuit for 

biasing a power amplifier. The bias circuit includes a time dependent signal generator 

configured to shape an enable signal of the power amplifier to generate a control current, a 

current amplifier configured to amplify the control current to generate a correction current, 

and a primary biasing block configured to generate a bias current for the power amplifier 

based at least partly on the correction current. The bias current is configured to correct for a 

variation in gain of the power amplifier when the power amplifier is enabled. 

[0018] In several embodiments, the time dependent signal generator includes a 

resistor-capacitor (RC) network. In a number of embodiments, the RC network includes a 

first resistor and a first capacitor electrically connected in series between the current amplifier 

and an input of the bias circuit configured to receive the enable signal. 

[0019] In accordance with certain embodiments, the current amplifier includes a 

current mirror. 

[0020] In several embodiments, the primary bias block includes a first resistor, a 

second resistor, a first bipolar transistor, and a second bipolar transistor, the first resistor 

including a first end electrically connected to the emitter of the first bipolar transistor at a 

node configured to receive the correction current, and a second end electrically connected to a 

first end of the second resistor at a node of the bias circuit configured to receive the enable 

signal, the second resistor including a second end electrically connected to a collector of the 

first bipolar transistor, a base of the first bipolar transistor, and to a base of the second bipolar 

transistor. In a number of embodiments, the second bipolar transistor includes a collector 

electrically connected to a battery voltage and an emitter configured to generate the bias 

current. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] Figure I is a schematic diagram of a power amplifier module for amplifying 

a radio frequency (RF) signal. 

[0022] Figure 2 is a schematic block diagram of an example wireless device that 

can include one or more of the power amplifier modules of Figure 1. 

[0023] 

amplifier system. 

[0024] 

amplifier system. 

[0025] 

Figure 3A is a schematic block diagram of one example of a power 

Figure 3B is a schematic block diagram of another example of a power 

Figure 4 is a schematic block diagram of one example of a power amplifier 

system including a power amplifier bias block according to one embodiment. 

[0026] 

one embodiment. 

Figure 5 is a circuit diagram of a power amplifier bias block according to 

[0027] Figure 6 is a graph of one example of collector current versus time. 

[0028] Figure 7 A is a graph of one example of dynamic error vector magnitude 

(EVM) versus output power. 

[0029] Figure 7B is a graph of another example of dynamic EVM versus output 

power. 

[0030] Figure 8 is a flow chart illustrating a method for biasing a power amplifier 

in accordance with one embodiment. 

[0031] Figure 9 is a circuit diagram of a time-dependent signal generator m 

accordance with one embodiment. 

[0032] Figure I OA is a schematic diagram of one example of a packaged power 

amplifier module. 

[0033] Figure I OB is a schematic diagram of a cross-section of the packaged 

power amplifier module of Figure IOA taken along the lines IOB-IOB. 
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DETAILED DESCRIPTION OF EMBODIMENTS 

[0034] The headings provided herein, if any, are for convenience only and do not 

necessarily affect the scope or meaning of the claimed invention. 

[0035] Apparatus and methods for biasing power amplifiers are disclosed herein. 

In certain implementations, a power amplifier and a power amplifier bias block are provided. 

The power amplifier can be used to amplify a radio frequency (RF) signal for transmission, 

and the power amplifier bias block can be used to bias the power amplifier. The power 

amplifier bias block can receive an enable signal that can be used to enable or disable the 

power amplifier so as to pulse the power amplifier's output. 

[0036] In certain implementations, the power amplifier bias block includes a 

primary biasing circuit and a gain correction block including a time-dependent signal generator 

and a current amplifier. The time-dependent signal generator or control block can be used to 

shape the enable signal so as to generate a control current, which can be amplified by the 

current amplifier to generate a correction current. The power amplifier bias block can 

generate a bias current for the power amplifier using the primary biasing circuit and the 

correction current. The correction current can be used to adjust the magnitude of the bias 

current so as to compensate for a variation in gain of the power amplifier over time when the 

power amplifier is transitioned from a disabled state to an enabled state. For example, shortly 

after a power amplifier is enabled, absent compensation the current of a primary biasing circuit 

can come up slow due to thermal effects, and the power amplifier's gain can be low. By 

including the time-dependent signal generator and the current amplifier, a current boost can be 

provided to the power amplifier so as to provide the power amplifier with a substantially flat 

gain response versus time. Correcting for gain variation in the power amplifier can improve 

the power amplifier's performance, including, for example, the power amplifier's dynamic 

error vector magnitude (EVM). 

Overview of Power Amplifier Systems 

[0037] Figure I is a schematic diagram of a power amplifier module IO for 

amplifying a radio frequency (RF) signal. The illustrated power amplifier module (PAM) I 0 

can be configured to amplify an RF signal RF IN to generate an amplified RF signal 
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RF OUT. As described herein, the power amplifier module 10 can include one or more 

power amplifiers, including, for example, multi-stage power amplifiers. 

[0038] Figure 2 is a schematic block diagram of an example wireless or mobile 

device 11 that can include one or more of the power amplifier modules of Figure 1. The 

wireless device 11 can include power amplifier bias circuits implementing one or more 

features of the present disclosure. 

[0039] The example wireless device 11 depicted in Figure 2 can represent a 

multi-band and/or multi-mode device such as a multi-band/multi-mode mobile phone. In 

certain embodiments, the wireless device 11 can include switches 12, a transceiver 13, an 

antenna 14, power amplifiers 17, a control component 18, a computer readable medium 19, a 

processor 20, and a battery 21. 

[0040] The transceiver 13 can generate RF signals for transmission via the antenna 

14. Furthermore, the transceiver 13 can receive incoming RF signals from the antenna 14. 

[0041] It will be understood that various functionalities associated with the 

transmission and receiving of RF signals can be achieved by one or more components that are 

collectively represented in Figure 2 as the transceiver 13. For example, a single component 

can be configured to provide both transmitting and receiving functionalities. In another 

example, transmitting and receiving functionalities can be provided by separate components. 

[0042] Similarly, it will be understood that various antenna functionalities 

associated with the transmission and receiving of RF signals can be achieved by one or more 

components that are collectively represented in Figure 2 as the antenna 14. For example, a 

single antenna can be configured to provide both transmitting and receiving functionalities. In 

another example, transmitting and receiving functionalities can be provided by separate 

antennas. In yet another example, different bands associated with the wireless device 11 can 

be provided with different antennas. 

[0043] In Figure 2, one or more output signals from the transceiver 13 are 

depicted as being provided to the antenna 14 via one or more transmission paths 15. In the 

example shown, different transmission paths 15 can represent output paths associated with 

different bands and/or different power outputs. For instance, the two example power 

amplifiers 17 shown can represent amplifications associated with different power output 
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configurations (e.g., low power output and high power output), and/or amplifications 

associated with different bands. Although Figure 2 illustrates a configuration using two 

transmission paths 15, the wireless device 11 can be adapted to include more or fewer 

transmission paths 15. 

[0044] The power amplifiers 17 can be used to amplify a wide variety of RF 

signals. For example, one or more of the power amplifiers 17 can receive an enable signal that 

can be used to pulse the output of the power amplifier to aid in transmitting a wireless local 

area network (WLAN) signal or any other suitable pulsed signal. Each of the power 

amplifiers 17 need not amplify the same type of signal. For example, one power amplifier can 

amplify a WLAN signal, while another power amplifier can amplify, for example, a Global 

System for Mobile (GSM) signal, a code division multiple access (CDMA) signal, a W­

CDMA signal, a Long Term Evolution (LTE) signal, or an EDGE signal. 

[0045] One or more features of the present disclosure can be implemented in the 

foregoing example modes and/or bands, and in other communication standards. 

[0046] In Figure 2, one or more detected signals from the antenna 14 are depicted 

as being provided to the transceiver 13 via one or more receiving paths 16. In the example 

shown, different receiving paths 16 can represent paths associated with different bands. 

Although Figure 2 illustrates a configuration using four receiving paths 16, the wireless 

device 11 can be adapted to include more or fewer receiving paths 16. 

[0047] To facilitate switching between receive and transmit paths, the switches 12 

can be configured to electrically connect the antenna 14 to a selected transmit or receive path. 

Thus, the switches 12 can provide a number of switching functionalities associated with an 

operation of the wireless device 11. In certain embodiments, the switches 12 can include a 

number of switches configured to provide functionalities associated with, for example, 

switching between different bands, switching between different power modes, switching 

between transmission and receiving modes, or some combination thereof. The switches 12 

can also be configured to provide additional functionality, including filtering and/or duplexing 

of signals. 

[0048] Figure 2 shows that in certain embodiments, a control component 18 can 

be provided for controlling various control functionalities associated with operations of the 
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switches 12, the power amplifiers 17, and/or other operating component(s). Non-limiting 

examples of the control component 18 are described herein in greater detail. 

[0049] In certain embodiments, a processor 20 can be configured to facilitate 

implementation of various processes described herein. For the purpose of description, 

embodiments of the present disclosure may also be described with reference to flowchart 

illustrations and/or block diagrams of methods, apparatus (systems) and computer program 

products. It will be understood that each block of the flowchart illustrations and/or block 

diagrams, and combinations of blocks in the flowchart illustrations and/ or block diagrams, 

may be implemented by computer program instructions. These computer program 

instructions may be provided to a processor of a general purpose computer, special purpose 

computer, or other programmable data processing apparatus to produce a machine, such that 

the instructions, which execute via the processor of the computer or other programmable data 

processing apparatus, create means for implementing the acts specified in the flowchart and/or 

block diagram block or blocks. 

[0050] In certain embodiments, these computer program instructions may also be 

stored in a computer-readable memory 19 that can direct a computer or other programmable 

data processing apparatus to operate in a particular manner, such that the instructions stored 

in the computer-readable memory produce an article of manufacture including instruction 

means which implement the acts specified in the flowchart and/or block diagram block or 

blocks. The computer program instructions may also be loaded onto a computer or other 

programmable data processing apparatus to cause a series of operations to be performed on 

the computer or other programmable apparatus to produce a computer implemented process 

such that the instructions that execute on the computer or other programmable apparatus 

provide steps for implementing the acts specified in the flowchart and/or block diagram block 

or blocks. 

[0051] The battery 21 can be any suitable battery for use in the wireless device 11, 

including, for example, a lithium-ion battery. 

[0052] Figure 3A is a schematic block diagram of one example of a power 

amplifier system 26. The illustrated power amplifier system 26 includes the switches 12, the 

antenna 14, the battery 21, a directional coupler 24, a power amplifier bias block 30, a power 
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amplifier 32, and a transceiver 33. The illustrated transceiver 33 includes a baseband 

processor 34, an I/Q modulator 37, a mixer 38, and an analog-to-digital converter (ADC) 39. 

[0053] The baseband signal processor 34 can be used to generate an I signal and a 

Q signal, which can be used to represent a sinusoidal wave or signal of a desired amplitude, 

frequency, and phase. For example, the I signal can be used to represent an in-phase 

component of the sinusoidal wave and the Q signal can be used to represent a quadrature 

component of the sinusoidal wave, which can be an equivalent representation of the sinusoidal 

wave. In certain implementations, the I and Q signals can be provided to the I/Q 

modulator 37 in a digital format. The baseband processor 34 can be any suitable processor 

configured to process a baseband signal. For instance, the baseband processor 34 can include 

a digital signal processor, a microprocessor, a programmable core, or any combination 

thereof. Moreover, in some implementations, two or more baseband processors 34 can be 

included in the power amplifier system 26. 

[0054] The I/Q modulator 37 can be configured to receive the I and Q signals 

from the baseband processor 34 and to process the I and Q signals to generate a RF signal. 

For example, the I/Q modulator 37 can include DACs configured to convert the I and Q 

signals into an analog format, mixers for upconverting the I and Q signals to radio frequency, 

and a signal combiner for combining the upconverted I and Q signals into a RF signal suitable 

for amplification by the power amplifier 32. In certain implementations, the I/Q modulator 37 

can include one or more filters configured to filter frequency content of signals processed 

therein. 

[0055] The power amplifier bias block 30 can receive an enable signal ENABLE 

from the baseband processor 34 and a battery or power high voltage V cc from the battery 21, 

and can use the enable signal ENABLE to generate a bias current ImAs for the power amplifier 

32. Although Figure 3A illustrates the battery 21 directly generating the power high voltage 

V cc, in certain implementations the power high voltage V cc can be a regulated voltage 

generated by a regulator that is electrically powered using the battery 21. The power 

amplifier 32 can receive the RF signal from the I/Q modulator 37 of the transceiver 33, and 

can provide an amplified RF signal to the antenna 14 through the switches 12. 
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[0056] The directional coupler 24 can be positioned between the output of the 

power amplifier 32 and the input of the switches 12, thereby allowing an output power 

measurement of the power amplifier 32 that does not include insertion loss of the switches 12. 

The sensed output signal from the directional coupler 24 can be provided to the mixer 3 8, 

which can multiply the sensed output signal by a reference signal of a controlled frequency so 

as to downshift the frequency content of the sensed output signal to generate a downshifted 

signal. The downshifted signal can be provided to the ADC 3 9, which can convert the 

downshifted signal to a digital format suitable for processing by the baseband processor 34. 

By including a feedback path between the output of the power amplifier 3 2 and the baseband 

processor 34, the baseband processor 34 can be configured to dynamically adjust the I and Q 

signals to optimize the operation of the power amplifier system 26. For example, configuring 

the power amplifier system 26 in this manner can aid in controlling the power added efficiency 

(PAE) and/or linearity of the power amplifier 32. 

[0057] Figure 3B is a schematic block diagram of another example of a power 

amplifier system 60. The illustrated power amplifier system 60 includes a power amplifier bias 

block 40, the battery 21, the power amplifier 32, an inductor 62, a first capacitor 63, a second 

capacitor 42, an impedance matching block 64, the switches 12, and the antenna 14. 

[0058] The illustrated power amplifier 32 includes a bipolar transistor 61 having an 

emitter, a base, and a collector. The emitter of the bipolar transistor 61 can be electrically 

connected to a first or power low voltage V 1, which can be, for example, ground, and a radio 

frequency input signal RF_ IN can be provided to the base of the bipolar transistor 61 through 

the first capacitor 42. The bipolar transistor 61 can amplify the RF input signal RF_ IN and 

provide the amplified RF signal at the collector. The bipolar transistor 61 can be any suitable 

device. In one implementation, the bipolar transistor 61 is a heterojunction bipolar 

transistor (HBT). 

[0059] The power amplifier 32 can be configured to provide the amplified RF 

signal to the switches 12. The impedance matching block 64 can be used to aid in terminating 

the electrical connection between the power amplifier 32 and the switches 12. For example, 

the impedance matching block 64 can be used to increase power transfer and/or reduce 

reflections of the amplified RF signal. 
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[0060] The inductor 62 can be included to aid in electrically powering the power 

amplifier 3 2 with the power high voltage V cc from the battery 21 while choking or blocking 

high frequency RF signal components.. The inductor 62 can include a first end electrically 

connected to the power high voltage V cc and a second end electrically connected to the 

collector of the bipolar transistor 61. The first or decoupling capacitor 63 is electrically 

connected between the power high voltage V cc and the power low voltage V 1 and can 

provide a low impedance path to high frequency signals, thereby reducing the noise of the 

power high voltage V cc, improving power amplifier stability, and/or improving the 

performance of the inductor 62 as a RF choke. 

[0061] The power amplifier bias block 40 is configured to receive an enable signal 

ENABLE and the battery or power high voltage V cc. The power amplifier bias block 40 can 

use the enable signal ENABLE and the battery voltage V cc to generate a bias current ImAs for 

biasing the power amplifier 32. For example, as illustrated in Figure 3B, the power amplifier 

bias block 40 can be used to generate a bias current ImAs that can be used to bias the base of 

the bipolar transistor 61 of the power amplifier 32. The power amplifier bias block 40 can use 

the enable signal ENABLE to control or vary a magnitude of the bias current ImAs so as to 

enable or disable the power amplifier and thereby pulse the power amplifier's output. For 

example, when the enable signal ENABLE indicates the power amplifier 32 should be 

activated, the power amplifier bias block 40 can change the amplitude of the bias current ImAs 

so as to achieve a desired gain of the power amplifier 32. Similarly, when the enable signal 

ENABLE indicates that the power amplifier 32 should be deactivated, the power amplifier 

bias block 40 can decrease the bias current ImAs such that the gain of the power amplifier 32 is 

equal to about 0. 

[0062] Although Figure 3B illustrates one implementation of the power 

amplifier 32, skilled artisans will appreciate that the teachings described herein can be applied 

to a variety of power amplifier structures, including, for example, multi-stage power amplifier 

structures and/or power amplifiers employing other transistor structures. 

-12-

EX-1002 0017 
Kangxi Communication Technologies (Shanghai) Co., Ltd. v. Skyworks Solutions, Inc.



SKYWRKS.280A PATENT 

Overview of Power Amplifier Bias Circuits 

[0063] In certain implementations described herein, a power amplifier bias block 

includes a primary biasing circuit and a gain correction block including a time-dependent 

signal generator and a current amplifier. The time-dependent signal generator can be used to 

shape the enable signal of the power amplifier so as to generate a control current, which can 

be amplified by the current amplifier to generate a correction current. The primary biasing 

circuit can use the correction current to correct for a variation in gain of the power amplifier 

that can occur shortly after the power amplifier is enabled. Compensating for gain variation in 

the power amplifier can improve the power amplifier's performance, including, for example, 

the power amplifier's dynamic error vector magnitude (EVM). 

[0064] Including both the current amplifier and the time-dependent signal 

generator can permit the power amplifier bias block to be included on-die with the power 

amplifier. For example, by amplifying the control current generated by the time-dependent 

signal generator, the magnitude of the components of the time-dependent signal generator can 

be reduced to a size suitable for on-chip integration. In certain implementations, the 

time-dependent signal generator can include a resistor-capacitor (RC) network, and the 

current amplifier can be used to amplify the control current so as to reduce a magnitude of the 

resistor and/or capacitor needed to generate a suitable correction current, thereby permitting 

the time-dependent signal generator to be integrated on-chip with the power amplifier. 

[0065] Figure 4 is a schematic block diagram of one example of a power amplifier 

system 70 including a power amplifier bias block 50 according to one embodiment. The 

illustrated power amplifier system 70 includes the power amplifier bias block 50, the 

battery 21, and the power amplifier 32. The power amplifier 32 can be a single or multi-stage 

power amplifier, and in certain implementations can be similar to the power amplifier 32 

described above with reference to Figure 3B. The battery 21 can be any suitable battery, such 

as a lithium-ion battery, and be used to provide the battery or power high voltage V cc to the 

power amplifier bias block 50 and to the power amplifier 32. The power amplifier bias 

block 50 and the power amplifier 32 can be integrated on a single die with one or more other 

components to form a packaged power amplifier module, which can be, for example, mounted 

to a RF circuit board associated with the wireless device 11 of Figure 2. 
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[0066] The power amplifier bias block 50 includes a gain correction block 71 and 

a primary biasing circuit 74. The gain correction block 71 includes a time-dependent signal 

generator or control block 72 and a current amplifier 73. The power amplifier bias block 50 

can receive an enable signal ENABLE, and use the enable signal ENABLE to generate a bias 

current ImAs using charge stored on the battery 21. The bias current ImAs can be provided to, 

for example, a base of a bipolar transistor of the power amplifier 32, as was described earlier. 

[0067] The enable signal ENABLE can be used to control the power amplifier 32 

so as to pulse the output of the power amplifier 32. For example, when the power 

amplifier 32 is configured to transmit a WLAN signal, the enable signal ENABLE can be 

selectively controlled so as to pulse the output of the power amplifier 32. 

[0068] The power amplifier 32 can be configured to operate in a relatively noisy 

environment. For example, a die including the power amplifier 32 and the power amplifier 

bias block 50 can be provided in an electronic system that includes other electronic 

components including other power amplifiers, such as power amplifiers amplifying GSM 

and/or EDGE signals. These electronic components can cause noise on the power high 

voltage V cc. Additionally, the power amplifier 32 can also be exposed to other non-ideal 

operation conditions. For example, the power amplifier 32 and the power amplifier bias block 

50 can be exposed to a thermal gradient, and thus can be at different operating temperatures. 

Furthermore, the level of the power high voltage V cc can vary depending on a charge of the 

device that the power amplifier 32 and the power amplifier bias block 50 are used in. The 

power amplifier bias block 50 can be used to compensate for a gain variation of the power 

amplifier 32 arising from these sources, as well as from other sources. 

[0069] The power amplifier bias block 50 includes the time-dependent signal 

generator 72, which can be used to generate a control current IcoNTROL when the enable signal 

ENABLE is transitioned from a disabled state to an enabled state. The control current 

IcoNTORL can be provided to the current amplifier 73, which can amplify the control current 

IcoNTROL to generate a correction current IcoRREcnoN- The correction current IcoRREcnoN can 

be used by the primary biasing circuit 7 4 to correct for a variation in gain over time that can 

occur shortly after the power amplifier 32 is enabled. For example, shortly after the power 

amplifier 3 2 is enabled, absent compensation the current of the primary biasing circuit 7 4 can 
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come up slow due to thermal effects, and the gain of the power amplifier 32 can be low. By 

using the time-dependent signal generator 72 and the current amplifier 73 to provide a 

transient current boost to the power amplifier 32 after being enabled, the power amplifier 32 

can be configured to have a substantially constant gain over time. 

[0070] By including the current amplifier 73 to amplify the control current 

IcoNTROL generated by the time-dependent signal generator 72, the magnitude of the 

components of the time-dependent signal generator 72 can be reduced. For example, the 

current amplifier 73 can be used to amplify the control current IcoNTROL so as to reduce a size 

of a component of the time-dependent signal generator 72 needed to generate a correction 

current with correct time constant, thereby permitting the time-dependent signal generator to 

be integrated on-chip with the power amplifier 32. 

[0071] The primary bias circuit 74 can be configured to generate a relatively 

constant bias current output that can be adjusted by the correction current IcoRREcnoN to 

correct for a variation in gain of the power amplifier 32 that can occur shortly after the power 

amplifier 32 is enabled. In certain implementations, the primary bias circuit 74 can be a 

conventional bias circuit that is modified such that the output of the bias circuit is adjusted 

based on the amplitude of the correction current IcoRREcnoN- Additional detail of the primary 

bias circuit 74 can be as described later below. 

[0072] Figure 5 is a circuit diagram of a power amplifier bias block 80 according 

to one embodiment. The power amplifier bias block 80 includes a resistor-capacitor (RC) 

network 82, a current mirror 83, and a primary bias circuit 84. The RC network 82 operates 

as a time-dependent signal generator and the current mirror 83 operates as a current amplifier. 

The power amplifier bias block 80 is configured to receive an enable signal ENABLE and a 

battery or power high voltage V cc, and to generate a bias current ImAs-

[0073] The RC network 82 includes a first resistor 91, a second resistor 92, and a 

capacitor 90. The first resistor 91 includes a first end electrically connected to a first end of 

the capacitor 90 at an input of the RC network 82 configured to receive the enable signal 

ENABLE. The first resistor 91 further includes a second end electrically connected to a first 

end of the second resistor 92 at an output of the RC network 82 configured to provide the 
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control current IcoNTROL to the current mirror 83. The second resistor 92 further includes a 

second end electrically connected to a second end of the capacitor 90. 

[0074] The RC network 82 can be used to shape the enable signal ENABLE so as 

to generate the control current IcoNTROL- For example, the capacitor 90 and the second 

resistor 92 can have an RC time-constant selected to achieve the desired shape of the control 

current IcoNTROL- The RC time-constant can be selected based on a system parameter of the 

electronic system that the power amplifier bias block 80 is used in, including, for example, a 

transition time of the enable signal ENABLE. In certain implementations, the time-constant 

of the second resistor 92 and the capacitor 90 is in the range of about O. 1 µs to about 10 µs, 

for example, about 1 µs. 

[0075] In certain implementations, the capacitor 90 has a capacitance rangmg 

between about 10 pF to about 50 pF, for example, about 25 pF. The second resistor 92 can 

have any suitable resistance, including, for example, a resistance in the range of about 10 kQ 

to about 100 kQ, for example, about 50 kQ. Although one implementation of the 

capacitor 90 and the second resistor 92 is illustrated, other configurations are possible. For 

example, the order of the second resistor 92 and the capacitor 90 in the series combination of 

the second resistor 92 and the capacitor 90 can be reversed. The first resistor 91 can have any 

suitable value, including, for example, a resistance in the range of about 1 kQ to about 20 kQ, 

for example, about 10 kQ. In certain implementations, such as the implementation shown in 

Figure 9, the first resistor 91 can be omitted. 

[0076] To aid in reducing the area of the RC network 82, the current mirror 83 

can be used to amplify the control current IcoNTROL to generate the correction current 

IcoRREcnoN- Thus, the amplifier 83 can be used to obtain a correction current IcoRREcnoN of a 

suitable magnitude, while reducing the size of the components of the RC network 82 relative 

to a scheme omitting a current amplifier. By amplifying the control current IcoNTROL in this 

manner, the power amplifier bias block 80 can be integrated on-chip with a power amplifier 

without having to use a relatively large resistor, which may not provide enough current 

variation to provide suitable gain compensation. 

[0077] The illustrated current mirror 83 includes a first NPN bipolar transistor 85, 

a second NPN bipolar transistor 86, a third NPN bipolar transistor 87, a fourth NPN bipolar 

-16-

EX-1002 0021 
Kangxi Communication Technologies (Shanghai) Co., Ltd. v. Skyworks Solutions, Inc.



SKYWRKS.280A PATENT 

transistor 88, and a resistor 89. The first NPN bipolar transistor 85 includes an emitter 

electrically connected to the first or power low voltage V 1, which can be, for example, 

ground, and a base and a collector electrically connected to a base of the second NPN bipolar 

transistor 86 at an input of the current mirror 83 configured to receive the control current 

IcoNTROL- The second NPN bipolar transistor 86 further includes an emitter electrically 

connected to the power low voltage V 1, and a collector electrically connected to a first end of 

the resistor 89, to a base of the fourth NPN bipolar transistor 88, and to a base and a collector 

of the third NPN bipolar transistor 87. The third and fourth NPN bipolar transistors 87, 88 

each include an emitter electrically connected to the power low voltage V1. The resistor 89 

includes a second end configured to receive the enable signal ENABLE. The fourth NPN 

bipolar transistor 88 further includes a collector configured to generate the correction current 

IcoRREcnoN. 

[0078] The resistor 89 can have any suitable resistance, including, for example, a 

resistance selected based on the voltage level of power amplifier enable signal ENABLE 

and/or system requirements. In certain implementations, the resistor 89 has a resistance 

ranging between about 10 kQ to about 50 kQ, for example, about 20 kQ. By electrically 

connected the second end of the resistor 89 to the enable signal ENABLE, the power 

consumption of the power amplifier bias block 80 can be reduced when the enable signal 

ENABLE is low. However, in other implementations, the current mirror 83 can be configured 

in other ways. 

[0079] The current mirror 83 can have any suitable gain. In one implementation, 

the current mirror 83 is configured to amplify the control current IcoNTROL by a factor ranging 

between about 5 to about 50, for example, about 10. As used herein, the term current mirror 

can refer to current amplification circuits including a plurality of current mirrors combined 

(e.g., cascaded) to achieve a target gain. 

[0080] The primary bias circuit 84 can be used to generate a bias current ImAs for a 

power amplifier, such as the power amplifier 32 of Figure 4. The illustrated primary bias 

circuit 84 includes a first resistor 96, a second resistor 97, a first NPN bipolar transistor 93, a 

second NPN bipolar transistor 94 and a third NPN bipolar transistor 95. The first resistor 96 

includes a first end electrically connected to a first end of the second resistor 97 at an input of 
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the pnmary bias circuit 84 configure to receive the enable signal ENABLE. The first 

resistor 96 further includes a second end electrically connected to an emitter of the second 

NPN bipolar transistor 94 and to a base and a collector of the first NPN bipolar transistor 93 

at an input of the primary bias circuit 84 configured to receive the correction current 

IcoRREcnoN- The first NPN bipolar transistor 93 further includes an emitter electrically 

connected to the power low voltage V1. The second resistor 97 further includes a second end 

electrically connected to a base and a collector of the second NPN bipolar transistor 94 and to 

a base of the third NPN bipolar transistor 95. The third NPN bipolar transistor 95 further 

includes a collector electrically connected to the power high voltage V cc and an emitter 

configured to generate the bias current ImAs-

[0081] The first NPN bipolar transistor 93 can aid in level-shifting the voltage of 

the emitter of the second NPN bipolar transistor 94, which in turn can impact the emitter 

voltage of the third NPN bipolar transistor 95. Thus, inclusion of the first NPN bipolar 

transistor 93 can aid in establishing suitable DC operating voltage levels of the power 

amplifier bias block 80. 

[0082] The first and second resistors 96, 97 can be tuned to control the 

steady-state amplitude of the bias current ImAs when the enable signal ENABLE is activated. 

For example, the current through the second NPN bipolar transistor 94 can be established 

using the first and second resistors 96, 97, and can be mirrored using the third NPN bipolar 

transistor 95 to generate the bias current ImAs-

[0083] After the enable signal ENABLE becomes activated, the RC network 82 

can generate a control current IcoTNROL that can be amplified by the current mirror 83 to 

generate the correction current IcoRREcnoN- As illustrated in Figure 5, the correction current 

IcoRREcnoN can be used to vary or change the current through the second NPN bipolar 

transistor 94. For example, when the correction current IcoRREcnoN decreases, the current 

through the second NPN bipolar transistor 94 can increase, which in turn can increase the bias 

current ImAs generated using the third NPN bipolar transistor 95. The second NPN bipolar 

transistor 94 can also aid in reversing the direction of the correction current IcoRREcnoN so that 

it is suitable to be provided to the base of the fifth NPN bipolar transistor 95. Although one 

variation of a primary bias circuit is illustrated, other implementations can be used. 

-18-

EX-1002 0023 
Kangxi Communication Technologies (Shanghai) Co., Ltd. v. Skyworks Solutions, Inc.



SKYWRKS.280A PATENT 

[0084] Figure 6 is a graph 100 of one example of collector current versus time. 

The graph 100 begins at a time zero that is associated with enabling a power amplifier. The 

graph 100 includes a first plot 101, a second plot 102, a third plot 103, a fourth plot 104 and a 

fifth plot 105, which correspond to different battery voltage values. In particular, the first, 

second, third, fourth, and fifth plots 101-105 correspond to battery voltage values of about 

3.2 V, about 3.4 V, about 3.6 V, about 3.8 V, and about 4.0 V, respectively. 

[0085] In certain implementations described herein, a time-dependent signal 

generator is used to generate a signal that can be used to adjust a power amplifier's bias 

current during a time period within about 8 µs after the power amplifier is enabled. Thereafter 

the power amplifier's bias current can be substantially constant until the power amplifier's 

enable signal is deactivated. In certain implementations, the power amplifier's bias current can 

vary by more than about 50 % during the initial time period that the correction current is used 

to adjust the power amplifier's bias current. 

[0086] Figure 7 A is a graph 110 of one example of dynamic error vector 

magnitude (EVM) versus output power. The graph 110 is for one example of a power 

amplifier bias block that does not include a time-dependent signal generator and a current 

amplifier. The graph 110 includes plots of EVM versus output power for a variety of 

different battery voltage levels. For example, the graph 110 includes plots 111-119, which 

correspond to battery voltages ranging between about 3.2 V and about 4.2 V. 

[0087] Figure 7B is a graph 120 of another example of dynamic EVM versus 

output power. The graph 120 is for one implementation of a power amplifier bias block that 

includes a time-dependent signal generator and a current amplifier. The graph 120 includes 

plots of EVM versus output power for a variety of different battery voltage levels. For 

example, the graph 120 includes plots 121-129, which correspond to battery voltages between 

about 3 .2 V and about 4 .2 V. The graph 120 shows that the EVM of the power amplifier 

system can be improved by including the time-dependent signal generator and the current 

amplifier. 

[0088] Figure 8 is a flow chart illustrating a method 150 for biasing a power 

amplifier in accordance with one embodiment. It will be understood that the method 150 can 
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include greater or fewer operations and the operations may be performed in any order, as 

necessary. 

[0089] The method 150 starts at a block 151, in which an enable signal of a power 

amplifier is shaped using a time-dependent signal generator to generate a control current. The 

power amplifier can be any suitable power amplifier, such as a power amplifier configured to 

amplify a WLAN signal. In certain implementations, the time-dependent signal generator 

includes a resistor-capacitor (RC) network configured to generate a transient control current 

that begins after an enable signal of the power amplifier is activated. In certain 

implementations, the transient control current reaches a steady-state value within about 8 µs 

after the enable signal is activated. In certain implementations, the steady-state value of the 

transient control current can be about 0 mA. 

[0090] In an ensuing block 152, the control current is amplified using the current 

amplifier to generate a correction current. In certain implementations, the current amplifier 

amplifies the correction circuit by a factor ranging between about 5 to about 50. The current 

amplifier can aid the time-dependent signal generator in shaping the enable signal by reducing 

the size of the circuit components of the time-dependent signal generator needed to achieve a 

desired time constant associated with gain compensation. 

[0091] The method 150 continues at a block 153, in which a bias current for the 

power amplifier is generated using the primary biasing circuit. The primary biasing circuit is 

configured to use the correction current to generate a bias current for the power amplifier so 

as correct for a variation in gain of the power amplifier when the power amplifier is enabled. 

For example, the primary biasing circuit can be configured to adjust the amplitude of the bias 

current based on the correction current, such as by adding the correction current to a nominal 

bias current value. 

[0092] Figure 9 is a circuit diagram of a time-dependent signal generator 170 in 

accordance with one embodiment. The time-dependent signal generator 170 includes a 

resistor 92 and a capacitor 90, which can be similar to the resistor 92 and the capacitor 90 of 

the time-dependent signal generator 82 of Figure 5. However, in contrast to the 

time-dependent signal generator 82 of Figure 5, the time-dependent signal generator 170 of 

Figure 9 does not include the resistor 91 of Figure 4. In certain implementations, the 
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time-constant of the resistor 92 and the capacitor 90 is in the range of about 0. 1 µs to about 

10 µs, for example, about 1 µs. 

[0093] Figure 1 0A is a schematic diagram of one example of a packaged power 

amplifier module 300. Figure l0B is a schematic diagram of a cross-section of the packaged 

power amplifier module 300 of Figure l0A taken along the lines l0B-l0B. 

[0094] The packaged power amplifier module 300 includes an IC or die 301, 

surface mount components 303, wirebonds 308, a package substrate 320, and 

encapsulation 340. The package substrate 320 includes pads 306 formed from conductors 

disposed therein. Additionally, the die 301 includes pads 304, and the wirebonds 308 have 

been used to electrically connect the pads 3 04 of the die 301 to the pads 3 06 of the package 

substrate 301. 

[0095] As illustrated in Figures l0A and l0B, the die 301 includes the power 

amplifier 32 and the power amplifier bias block 50 formed therein. The power amplifier bias 

block 50 includes the time dependent signal generator 72, the current amplifier 73, and the 

primary biasing circuit 74. In certain implementations, the time-dependent signal generator 72 

can include a resistor-capacitor (RC) network, and the current amplifier 73 can be used to 

amplify a control current from the RC network to generate a correction current, which can be 

used by the primary biasing circuit 74 to generate a bias current for the power amplifier 32 

that corrects for a gain variation of the power amplifier 32 associated with transitioning the 

power amplifier from a disabled state to an enabled state. Using the current amplifier 73 to 

amplify the control current from the time-dependent signal generator 72 can reduce a 

magnitude of the resistor and/or capacitor needed to generate a suitable correction current, 

thereby permitting the time-dependent signal generator 72 to be integrated on-chip with the 

power amplifier 32, as shown in Figure l0A. 

[0096] The packaging substrate 320 can be configured to receive a plurality of 

components such as the die 301 and the surface mount components 303, which can include, 

for example, surface mount capacitors and/or inductors. 

[0097] As shown in Figure l0B, the packaged power amplifier module 300 is 

shown to include a plurality of contact pads 332 disposed on the side of the packaged power 

amplifier module 300 opposite the side used to mount the die 301. Configuring the packaged 
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power amplifier module 300 in this manner can aid in connecting the packaged power 

amplifier module 300 to a circuit board such as a phone board of a wireless device. The 

example contact pads 332 can be configured to provide RF signals, bias signals, power low 

voltage(s) and/or power high voltage(s) to the die 301 and/or the surface mount 

components 303. As shown in Figure l0B, the electrically connections between the contact 

pads 332 and the die 301 can be facilitated by connections 333 through the package 

substrate 320. The connections 333 can represent electrical paths formed through the 

package substrate 320, such as connections associated with vias and conductors of a 

multilayer laminated package substrate. 

[0098] In some embodiments, the packaged power amplifier module 300 can also 

include one or more packaging structures to, for example, provide protection and/or to 

facilitate handling of the packaged power amplifier module 300. Such a packaging structure 

can include overmold or encapsulation 340 formed over the packaging substrate 320 and the 

components and die(s) disposed thereon. 

[0099] It will be understood that although the packaged power amplifier 

module 300 is described in the context of wirebond-based electrical connections, one or more 

features of the present disclosure can also be implemented in other packaging configurations, 

including, for example flip-chip configurations. 

Applications 

[0100] Some of the embodiments described above have provided examples in 

connection with mobile phones. However, the principles and advantages of the embodiments 

can be used for any other systems or apparatus that have needs for power amplifier systems. 

[0101] Such power amplifier systems can be implemented in various electronic 

devices. Examples of the electronic devices can include, but are not limited to, consumer 

electronic products, parts of the consumer electronic products, electronic test equipment, etc. 

Examples of the electronic devices can also include, but are not limited to, memory chips, 

memory modules, circuits of optical networks or other communication networks, and disk 

driver circuits. The consumer electronic products can include, but are not limited to, a mobile 

phone, a telephone, a television, a computer monitor, a computer, a hand-held computer, a 
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personal digital assistant (PDA), a microwave, a refrigerator, an automobile, a stereo system, 

a cassette recorder or player, a DVD player, a CD player, a VCR, an MP3 player, a radio, a 

camcorder, a camera, a digital camera, a portable memory chip, a washer, a dryer, a 

washer/dryer, a copier, a facsimile machine, a scanner, a multi functional peripheral device, a 

wrist watch, a clock, etc. Further, the electronic devices can include unfinished products. 

Conclusion 

[0102] Unless the context clearly requires otherwise, throughout the description 

and the claims, the words "comprise," "comprising," and the like are to be construed in an 

inclusive sense, as opposed to an exclusive or exhaustive sense; that is to say, in the sense of 

"including, but not limited to." The word "coupled", as generally used herein, refers to two or 

more elements that may be either directly connected, or connected by way of one or more 

intermediate elements. Likewise, the word "connected", as generally used herein, refers to 

two or more elements that may be either directly connected, or connected by way of one or 

more intermediate elements. Additionally, the words "herein," "above," "below," and words 

of similar import, when used in this application, shall refer to this application as a whole and 

not to any particular portions of this application. Where the context permits, words in the 

above Detailed Description using the singular or plural number may also include the plural or 

singular number respectively. The word "or" in reference to a list of two or more items, that 

word covers all of the following interpretations of the word: any of the items in the list, all of 

the items in the list, and any combination of the items in the list. 

[0103] Moreover, conditional language used herein, such as, among others, "can," 

"could," "might," "can," "e.g.," "for example," "such as" and the like, unless specifically stated 

otherwise, or otherwise understood within the context as used, is generally intended to convey 

that certain embodiments include, while other embodiments do not include, certain features, 

elements and/or states. Thus, such conditional language is not generally intended to imply 

that features, elements and/ or states are in any way required for one or more embodiments or 

that one or more embodiments necessarily include logic for deciding, with or without author 

input or prompting, whether these features, elements and/ or states are included or are to be 

performed in any particular embodiment. 
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[0104] The above detailed description of embodiments of the invention is not 

intended to be exhaustive or to limit the invention to the precise form disclosed above. While 

specific embodiments of, and examples for, the invention are described above for illustrative 

purposes, various equivalent modifications are possible within the scope of the invention, as 

those skilled in the relevant art will recognize. For example, while processes or blocks are 

presented in a given order, alternative embodiments may perform routines having steps, or 

employ systems having blocks, in a different order, and some processes or blocks may be 

deleted, moved, added, subdivided, combined, and/or modified. Each of these processes or 

blocks may be implemented in a variety of different ways. Also, while processes or blocks are 

at times shown as being performed in series, these processes or blocks may instead be 

performed in parallel, or may be performed at different times. 

[0105] The teachings of the invention provided herein can be applied to other 

systems, not necessarily the system described above. The elements and acts of the various 

embodiments described above can be combined to provide further embodiments. 

[0106] While certain embodiments of the inventions have been described, these 

embodiments have been presented by way of example only, and are not intended to limit the 

scope of the disclosure. Indeed, the novel methods and systems described herein may be 

embodied in a variety of other forms; furthermore, various omissions, substitutions and 

changes in the form of the methods and systems described herein may be made without 

departing from the spirit of the disclosure. The accompanying claims and their equivalents are 

intended to cover such forms or modifications as would fall within the scope and spirit of the 

disclosure. 
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WHAT IS CLAIMED IS: 

1. A power amplifier system comprising: 

a power amplifier configured to amplify a radio frequency (RF) signal; and 

a bias block for biasing the power amplifier, the bias block including a 

time-dependent signal generator configured to shape an enable signal of the power 

amplifier to generate a control current, a current amplifier configured to amplify the 

control current to generate a correction current, and a primary biasing circuit 

configured to generate a bias current for the power amplifier based at least partly on 

the correction current, the bias current configured to correct for a variation in gain of 

the power amplifier when the power amplifier is enabled. 

2. The power amplifier system of claim 1 wherein the time-dependent signal 

generator includes a resistor-capacitor (RC) network. 

3. The power amplifier system of claim 2 wherein the RC network includes a first 

resistor and a first capacitor electrically connected in series between the current amplifier and 

an input of the bias circuit configured to receive the enable signal. 

4. The power amplifier system of claim 3 wherein the RC network further 

includes a second resistor having a first end electrically connected to the input of the current 

mirror and a second end electrically connected to the input of the bias circuit configured to 

receive the enable signal. 

5. The power amplifier system of claim 4 wherein the second resistor has a 

resistance ranging between about 10 kQ and about 100 kQ. 

6. The power amplifier system of claim 3 wherein the first capacitor has a 

capacitance ranging between about 10 pF and about 100 pF. 
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7. The power amplifier system of claim 6 wherein the first resistor has a 

resistance ranging between about 10 kQ and about 100 kQ. 

8. The power amplifier system of claim 1 wherein the current amplifier includes a 

current mirror. 

9. The power amplifier system of claim 8 wherein the current mirror includes a 

first bipolar transistor and a second bipolar transistor, the first bipolar transistor including an 

emitter electrically connected to an emitter of the second bipolar transistor and to a power low 

voltage, and a collector electrically connected to a base of the first bipolar transistor and to a 

base of the second bipolar transistor, the collector of the first bipolar transistor configured to 

receive at least a portion of the control current. 

10. The power amplifier system of claim 9 wherein the current mirror further 

includes a resistor, a third bipolar transistor and a fourth bipolar transistor, the third bipolar 

transistor including an emitter electrically connected to an emitter of the fourth bipolar 

transistor and to the power low voltage, and a collector electrically connected to a first end of 

the resistor, to the collector of the second bipolar transistor, to a base of the third bipolar 

transistor, and to a base of the fourth bipolar transistor, the collector of the fourth bipolar 

transistor configured to generate the compensation current. 

11. The power amplifier system of claim 10 wherein the resistor further includes a 

second end configured to receive the enable signal. 

12. The power amplifier system of claim 1 further comprising a transceiver for 

providing the RF signal to the power amplifier. 

13. The power amplifier system of claim 1 wherein the power amplifier includes a 

bipolar transistor having an emitter, a base and a collector, the base configured to receive the 

RF signal and the bias current. 
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14. The power amplifier system of claim 13 wherein the emitter is electrically 

connected to a power low voltage and the collector is configured to generate an amplified 

version of the RF signal. 

15. The power amplifier system of claim 1 wherein the primary bias circuit includes 

a first resistor, a second resistor, a first bipolar transistor, and a second bipolar transistor, the 

first resistor including a first end electrically connected to the emitter of the first bipolar 

transistor at a node configured to receive the correction current, and a second end electrically 

connected to a first end of the second resistor at a node of the bias circuit configured to 

receive the enable signal, the second resistor including a second end electrically connected to a 

collector of the first bipolar transistor, a base of the first bipolar transistor, and to a base of the 

second bipolar transistor. 

16. The power amplifier system of claim 15 wherein the second bipolar transistor 

includes a collector electrically connected to a battery voltage and an emitter configured to 

generate the bias current. 

17. The power amplifier system of claim 16 wherein the primary bias circuit further 

includes a third bipolar transistor having an emitter electrically connected to the power low 

voltage and a base and a collector electrically connected to the emitter of the first bipolar 

transistor. 

18. A method of biasing a power amplifier, the method comprising: 

shaping an enable signal using a time-dependent signal generator to generate a 

control current; 

amplifying the control current using a current amplifier to generate a correction 

current; and 
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generating a bias current for a power amplifier using a primary biasing circuit, 

the primary biasing circuit configured to use the correction current to correct for a 

variation in gain of the power amplifier when the power amplifier is enabled. 

19. The method of claim 18 wherein shaping the enable signal includes using a 

resistor-capacitor (RC) network of the time-dependent signal generator. 

20. The method of claim 19 wherein the RC network includes a first resistor and a 

first capacitor electrically connected in series, the RC network configured to receive the 

enable signal and to generate the control current. 

21. The method of claim 18 wherein amplifying the control current further 

includes amplifying the control current using a current mirror of the current amplifier. 

22. The method of claim 18 wherein generating the bias current includes shaping 

the bias current so as to compensate for a gain variation of a heterojunction bipolar transistor 

(HBT). 

23. A bias circuit for biasing a power amplifier, the bias circuit comprising: 

a time-dependent signal generator configured to shape an enable signal of the 

power amplifier to generate a control current; 

a current amplifier configured to amplify the control current to generate a 

correction current; and 

a primary biasing block configured to generate a bias current for the power 

amplifier based at least partly on the correction current, the bias current configured to 

correct for a variation in gain of the power amplifier when the power amplifier is 

enabled. 

24. The bias circuit of claim 23 wherein the time-dependent signal generator 

includes a resistor-capacitor (RC) network. 

-28-

EX-1002 0035 
Kangxi Communication Technologies (Shanghai) Co., Ltd. v. Skyworks Solutions, Inc.



SKYWRKS.280A PATENT 

25. The bias circuit of claim 24 wherein the RC network includes a first resistor 

and a first capacitor electrically connected in series between the current amplifier and an input 

of the bias circuit configured to receive the enable signal. 

26. The bias circuit of claim 23 wherein the current amplifier includes a current 

m1rror. 

27. The bias circuit of claim 23 wherein the primary bias block includes a first 

resistor, a second resistor, a first bipolar transistor, and a second bipolar transistor, the first 

resistor including a first end electrically connected to the emitter of the first bipolar transistor 

at a node configured to receive the correction current, and a second end electrically connected 

to a first end of the second resistor at a node of the bias circuit configured to receive the 

enable signal, the second resistor including a second end electrically connected to a collector 

of the first bipolar transistor, a base of the first bipolar transistor, and to a base of the second 

bipolar transistor. 

28. The bias circuit of claim 27 wherein the second bipolar transistor includes a 

collector electrically connected to a battery voltage and an emitter configured to generate the 

bias current. 
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Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 

If Required, Foreign Filing License Granted: 05/23/2012 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 

is US 13/468,749 

Projected Publication Date: To Be Determined - pending completion of Missing Parts 

Non-Publication Request: No 

Early Publication Request: No 
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Title 

APPARATUS AND METHODS FOR BIASING POWER AMPLIFIERS 

Preliminary Class 

330 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4158). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 

works to encourage, facilitate, and accelerate business investment. To learn more about why the USA is the best 
country in the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO:\IER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION NUMBER FILING OR 3 71 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

13/468,749 05/10/2012 

20995 
KNOBBE MARTENS OLSON & BEAR LLP 
2040 MAIN STREET 
FOURTEENTH FLOOR 
IRVINE, CA 92614 

Ping Li SKYWRKS.280A 

CONFIRMATION NO.1497 
FORMALITIES LETTER 

11111111111111111 lllll ll]~!l]ml!~l!~Hi~i~!~] 111111111111111 IIII IIII 

Date Mailed: 05/30/2012 

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

Items Required To Avoid Abandonment: 

An application number and filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all 
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied 
by the extension fee under the provisions of 37 CFR 1.136(a). 

• The statutory basic filing fee is missing. 
Applicant must submit $380 to complete the basic filing fee for a non-small entity. If appropriate, applicant may 
make a written assertion of entitlement to small entity status and pay the small entity filing fee (37 CFR 1.27). 

• The oath or declaration is missing. 
A properly signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above 
Application Number and Filing Date, is required. 
Note: If a petition under 37 CFR 1.47 is being filed, an oath or declaration in compliance with 37 CFR 1.63 
signed by all available joint inventors, or if no inventor is available by a party with sufficient proprietary interest, 
is required. 

The applicant needs to satisfy supplemental fees problems indicated below. 

The required item(s) identified below must be timely submitted to avoid abandonment: 

• Additional claim fees of $480 as a non-small entity, including any required multiple dependent claim fee, are 
required. Applicant must submit the additional claim fees or cancel the additional claims for which fees are 
due. 

• A surcharge (for late submission of filing fee, search fee, examination fee or oath or declaration) as set forth in 
37 CFR 1.16(f) of $130 for a non-small entity, must be submitted. 

SUMMARY OF FEES DUE: 

Total fee(s) required within TWO MONTHS from the date of this Notice is $1860 for a non-small entity 
• $380 Statutory basic filing fee. 
• $130 Surcharge. 
• The application search fee has not been paid. Applicant must submit $620 to complete the search fee. 
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• The application examination fee has not been paid. Applicant must submit $250 to complete the examination 
fee for a non-small entity. 

• Total additional claim fee(s) for this application is $480 
• $480 for 8 total claims over 20. 

Replies should be mailed to: 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web. 
https ://sportal. uspto .gov/authenticate/ AuthenticateUserlocal EP F. htm I 

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or 
visit our website at http://www.uspto.gov/ebc. 

If you are not using EFS-Web to submit your reply, you must include a copy of this notice. 

/mkanno/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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DECLARATION FOR UTILITY OR DESIGN APPLICATION 
UNDER 37 CFR 1.63 

Docket No.: SKYWRKS.280A 

Title: APPARATUS AND METHODS FOR BIASING POWER AMPLIFIERS 

Inventors: Ping Li and Paul T. Di Carlo 

Please Direct All Correspondence to Customer Number 20995 

This Declaration is directed to the invention described in the application that: 

Was filed as Application No. 13/468,749 filed on May 10, 2012 

As a below named inventor: 

Page 1 of2 

I believe the inventors named below to be the original and first inventors of the subject 
matter which is described and claimed and for which a patent is sought; 

I have reviewed and understand the contents of the above-identified application, 
including the claims, and any amendment filed herewith or identified above; 

I acknowledge the duty to disclose information which is material to patentability as 
defined in 37 CFR 1.56; 

The application was originally filed with an Application Data Sheet (ADS). The ADS 
sets forth any applicable Foreign Priority Claims under 35 USC § 119, and sets forth the full 
mailing address and residence of each inventor whose signature appears below as allowed under 
37 CFR l.63(c). The ADS also sets forth any Domestic Priority Claims under 35 USC §§ 
119(e), 120, 121, and 365. 

I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful, false statements may jeopardize the validity of the application or any 
patent issued thereon. 

F~I name of first inventor: P~ing Li 

Signature: _ Date: ----.,JL----'----f----------

Citizenship: U.S. 

----------------·-··--·-··-------·-------------·----------
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DECLARATION FOR UTILITY OR DESIGN APPLICATION 
UNDER 37 CFR 1.63 

Docket No.: SKYWRKS.280A 

Title: APPARATUS AND METHODS FOR BIASING POWER AMPLIFIERS 

Inventors: Ping Li and Paul T. DiCarlo 

Please Direct AH Correspondence to Customer Number 20995 

Full name of second inventor: Paul T. DiC?~ 

Signature: ~-1'---""2J=~fi-=----. /J_, _,~""""""¾::>"----- Date: 

Citizenship: U.S. 

Send Correspondence To: 
KNOBBE, MARTENS, OLSON & BEAR, LLP 
Customer No. 20995 

13261597 
05!0!2 
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Docket No.: SKYWRKS.280A July 25, 2012 

Applicant 

App. No. 

Filed 

For 

Art Unit 

ConfNo. 

Page 1 of 1 
Please Direct All Correspondence to Customer Number 20,995 

RESPONSE TO FORMALITIES NOTICE 

Li et al. 

13/468,749 

May 10, 2012 

APPARATUS AND METHODS FOR 
BIASING POWER AMPLIFIERS 
2817 

1497 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

The above-captioned application was filed without a Declaration and/or filing fees. 
Enclosed in compliance with 37 CFR 1.53(f) are the following. 

(X) A Declaration in 2 pages. 

(X) A Notice to File Missing Parts dated May 30, 2012. 

(X) Fees will be paid via EFS Web. Extension of time is requested by payment of any 
extension fee. 

The Commissioner is hereby authorized to charge any additional fees which may be 
required, now or in the future, or credit any overpayment, to Account No. 11-1410. 

13650548_1 
071912 

Dal?-~~ 
Registration No. 59,406 
Attorney of Record 
Customer No. 20,995 
(415) 954-4114 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO:\IER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

APPLICATION NUMBER FILING OR 3 71 (C) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

13/468,749 05/10/2012 

20995 
KNOBBE MARTENS OLSON & BEAR LLP 
2040 MAIN STREET 
FOURTEENTH FLOOR 
IRVINE, CA 92614 

Ping Li SKYWRKS.280A 

CONFIRMATION NO.1497 
FORMALITIES LETTER 

11111111111111111 lllll ll]~!l]ml!~l!~Hi~i~!~] 111111111111111 IIII IIII 

Date Mailed: 05/30/2012 

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

Items Required To Avoid Abandonment: 

An application number and filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all 
required items below to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied 
by the extension fee under the provisions of 37 CFR 1.136(a). 

• The statutory basic filing fee is missing. 
Applicant must submit $380 to complete the basic filing fee for a non-small entity. If appropriate, applicant may 
make a written assertion of entitlement to small entity status and pay the small entity filing fee (37 CFR 1.27). 

• The oath or declaration is missing. 
A properly signed oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above 
Application Number and Filing Date, is required. 
Note: If a petition under 37 CFR 1.47 is being filed, an oath or declaration in compliance with 37 CFR 1.63 
signed by all available joint inventors, or if no inventor is available by a party with sufficient proprietary interest, 
is required. 

The applicant needs to satisfy supplemental fees problems indicated below. 

The required item(s) identified below must be timely submitted to avoid abandonment: 

• Additional claim fees of $480 as a non-small entity, including any required multiple dependent claim fee, are 
required. Applicant must submit the additional claim fees or cancel the additional claims for which fees are 
due. 

• A surcharge (for late submission of filing fee, search fee, examination fee or oath or declaration) as set forth in 
37 CFR 1.16(f) of $130 for a non-small entity, must be submitted. 

SUMMARY OF FEES DUE: 

Total fee(s) required within TWO MONTHS from the date of this Notice is $1860 for a non-small entity 
• $380 Statutory basic filing fee. 
• $130 Surcharge. 
• The application search fee has not been paid. Applicant must submit $620 to complete the search fee. 
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• The application examination fee has not been paid. Applicant must submit $250 to complete the examination 
fee for a non-small entity. 

• Total additional claim fee(s) for this application is $480 
• $480 for 8 total claims over 20. 

Replies should be mailed to: 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web. 
https ://sportal. uspto .gov/authenticate/ AuthenticateUserlocal EP F. htm I 

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or 
visit our website at http://www.uspto.gov/ebc. 

If you are not using EFS-Web to submit your reply, you must include a copy of this notice. 

/mkanno/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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Electronic Acknowledgement Receipt 

EFSID: 13334615 

Application Number: 13468749 

International Application Number: 

Confirmation Number: 1497 

Title of Invention: APPARATUS AND METHODS FOR BIASING POWER AMPLIFIERS 

First Named Inventor/Applicant Name: Ping Li 

Customer Number: 20995 

Filer: David R. Trossen/Garett Gomez 

Filer Authorized By: David R. Trossen 

Attorney Docket Number: SKYWRKS.280A 

Receipt Date: 25-JUL-2012 

Filing Date: 10-MAY-2012 

Time Stamp: 13:05:47 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $1860 

RAM confirmation Number 10560 

Deposit Account 111410 

Authorized User KNOBBE MARTENS OLSON AND BEAR 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees) 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

104884 

1 
Applicant Response to Pre-Exam 2012-07-25_MPARTS_SKYWRKS 

3 
Formalities Notice -280A.pdf 

no 
cd4a66996abda5 b3 29d 09e 51 f3 7 ab2 646 7 d 

6a255 

Warnings: 

Information: 

2 Oath or Declaration filed 
2012-07-25_Declaration_SKYW 

RKS-280A.PDF 

99562 

no 2 
61510249ea3bb6f6a4 7a25b72ca52e2d9a8 

9b053 

Warnings: 

Information: 

38648 

3 Fee Worksheet (5B06) fee-info.pdf no 2 
f414be85c9436082960b55f14 70724976a 1 

OOOb 

Warnings: 

Information: 

Total Files Size (in bytes) 243094 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Electronic Patent Application Fee Transmittal 

Application Number: 13468749 

Filing Date: 10-May-2012 

Title of Invention: APPARATUS AND METHODS FOR BIASING POWER AMPLIFIERS 

First Named Inventor/Applicant Name: Ping Li 

Filer: David R. Trossen/Jonathan Pan 

Attorney Docket Number: SKYWRKS.280A 

Filed as Large Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Utility application filing 1011 1 380 380 

Utility Search Fee 1111 1 620 620 

Utility Examination Fee 1311 1 250 250 

Pages: 

Claims: 

Claims in excess of 20 1202 8 60 480 

Miscellaneous-Filing: 

Late filing fee for oath or declaration 1051 1 130 130 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 1860 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 13/468,749 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 380 (37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 620 (37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 250 (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 28 minus 20= 8 (37 CFR 1.16(i)) 
OR X 60 = 480 

INDEPENDENT CLAIMS 3 minus 3 = X 250 = 0.00 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($155 for small entity) for each additional 0.00 
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1730 

APPLICATION AS AMENDED - PART II 

OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. = OR 
~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... = z Minus 

X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 
Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

GRPART 

UNIT FIL FEE REC'D 

13/468,749 05/10/2012 2817 

20995 
KNOBBE MARTENS OLSON & BEAR LLP 
2040 MAIN STREET 
FOURTEENTH FLOOR 
IRVINE, CA 92614 

1860 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO:\IER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

SKYWRKS.280A 28 3 
CONFIRMATION NO.1497 

UPDATED FILING RECEIPT 

1111111111111111111111 ll]~!l~!~l!~l!~H~!l!llillll 111111111111111 IIII IIII 

Date Mailed: 08/02/2012 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

Applicant( s) 
Ping Li, Dunstable, MA; 
Paul T. DiCarlo, Marlborough, MA; 

Assignment For Published Patent Application 
SKYWORKS SOLUTIONS, INC., Woburn, MA 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 
This appln claims benefit of 61 /486, 186 05/13/2011 

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the 
USPTO. Please see http://www.uspto.gov for more information.) 

If Required, Foreign Filing License Granted: 05/23/2012 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 

is US 13/468,749 

Projected Publication Date: 11/15/2012 

Non-Publication Request: No 

Early Publication Request: No 
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Title 

APPARATUS AND METHODS FOR BIASING POWER AMPLIFIERS 

Preliminary Class 

330 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4158). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 

works to encourage, facilitate, and accelerate business investment. To learn more about why the USA is the best 
country in the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
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KNOBBE MARTENS OLSON & BEAR LLP 
2040 MAIN STREET 
FOURTEENTH FLOOR 
IRVINE, CA 92614 

Notice of Erroneous Access to Certain Patent Application Information 
Between September 15 and September 19, 2012 

Between September 15, 2012 and September 19, 2012, registered users of the Private Patent Application Information 
Retrieval (PAIR) system were able to access certain data regarding unpublished applications other than their own. This 
unauthorized access was caused by a software error that was corrected on September 19, 2012, the day it was detected. 
The United States Patent and Trademark Office (USPTO) immediately fixed the problem, quickly identified and 
addressed its root cause, and is putting measures in place to prevent future occurrences and notifying the affected 
applicants. The USPTO takes the security of our IT systems very seriously, and this letter reports the results of our 
ongoing investigation. 

Bibliographical and transactional history data regarding your application serial number 13468749 were accessed during 
this time period. However, USPTO has confirmed that the unauthorized individual who accessed your data has deleted 
the data and certified that it will not make use of it and that it was not shared with any third party. Your specification and 
claims were not part of the information made available, and were not accessed by any unauthorized viewer. 

Bibliographic information consists of the application number, the filing date, the name of the first inventor and their 
residence city and state/country, the title of the invention, the examiner's name, the art unit, and classification 
information. The bibliographic data do not include the specification, claims, abstract, or drawings. The transaction 
history is a listing (but not the actual documents) of non-financial transactions by US PTO for that application, which 
includes event information such as the application scanned into the image file wrapper, filing receipt mailed, change in 
power of attorney, information disclosure statements filed, office actions mailed by USPTO and amendments received. 

This improper access of the application information is not considered a publication of such applications under 35 U.S.C. 
122(b ). No rights in United States patents are affected by the access to unpublished applications. Although it is important 
to conduct your own research with respect to the laws of each country when filing in that country, we believe that it is 
extremely unlikely that the data accessed could disclose the invention in a way that would affect patentability in any other 
jurisdiction. Data will not constitute prior art against a U.S. applicant's subsequent foreign application so long as that 
applicant files the foreign application within one year of their U.S. filing date, thus preserving their rights under the Paris 
Convention. To the extent any issue is raised, the USPTO will assist applicants by confirming that the disclosure was 
erroneous and inadvertent. 

Inquiries regarding this matter may be directed to a USPTO Help Line at 855-754-3305. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

13/468,749 05/10/2012 

20995 
KNOBBE MARTENS OLSON & BEAR LLP 
2040 MAIN STREET 
FOURTEENTH FLOOR 
IRVINE, CA 92614 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO:\IER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Ping Li SKYWRKS.280A 
CONFIRMATION NO.1497 

PUBLICATION NOTICE 

11111111111111111 lllll ll]~!l]m1i~1i~ui111i1!,] 11111111111111111111111 

Title:APPARATUS AND METHODS FOR BIASING POWER AMPLIFIERS 

Publication No.US-2012-0286873-A 1 
Publication Date:11/15/2012 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication pursuant to 37 
CFR 1.211, et seq. The patent application publication number and publication date are set forth above. 

The publication may be accessed through the USPTO's publically available Searchable Databases via the 
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth 
in 37 CFR 1.19(a)(1 ). Orders for copies of patent application publications are handled by the USPTO's Office of 
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382, 
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of 
Public Records, Alexandria, VA 22313-1450 or via the Internet. 

In addition, information on the status of the application, including the mailing date of Office actions and the 
dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent 
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and 
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to 
publication, such status information is confidential and may only be obtained by applicant using the private side of 
PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent 
Electronic Business Center at 1-866-217-9197. 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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Docket No.: SKYWRKS.280A Customer No. 20995 

Inventor 

App. No. 

Filed 

For 

Examiner 

Art Unit 

Conf. No. 

INFORMATION DISCLOSURE STATEMENT 

Ping Li, et al. 

13/468,749 

May 10, 2012 

APPARATUS AND METHODS FOR 
BIASING POWER AMPLIFIERS 

MOTTOLA, STEVEN J. 

2817 

1497 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

References and Listing 

Submitted herewith in the above-identified application is an Information Disclosure 

Statement listing 5 references for consideration. Copies of any listed foreign and non-patent 

literature references are being submitted. 

For the cited Japanese patent reference, Applicant has an attached English abstract of the 

Japanese patent reference obtained from the Japanese Patent Office website. Applicant makes no 

representation as to the accuracy of the English abstract. If the Examiner would like additional 

information regarding these references or if anything is unclear, the Examiner is invited to 

request such information, and Applicant will attempt to comply with any such request 

Co-Pending Application of Assignee 

Applicant wishes to call the Examiner's attention to the following co-pending applications 

of the present application's assignee. 

Docket No. Application No. Title Filed 

SKYWRKS.280WO US2012/03 7065 
APPARATUS AND METHODS FOR 

05-19-2012 
BIASING POWER AMPLIFIERS 

SKYWRKS.280TW TW 101117000 
APPARATUS AND METHODS FOR 

05-11-2012 
BIASING POWER AMPLIFIERS 
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Application No.: 
Filing Date: 

13/468,749 
May 10, 2012 

As the Examiner is aware, the files of these applications may contain office actions, 

attorney arguments, allowed claims or indications of allowable subject matter, and cited 

references which the Examiner may consider to be relevant and/or material to the present 

application. In addition, as some of these applications are still pending, future office actions, 

attorney arguments, allowed claims or indications of allowable subject matter, notices of 

allowances, and cited references may be included in these files. Applicant understands that the 

Examiner has access to these files on a continuing basis, including any present or future office 

actions, attorney arguments, allowed claims or indications of allowable subject matter, or cited 

references listed therein, for review if the Examiner feels these documents are in any way 

relevant or material to the examination of the present claims. If, however, the Examiner does not 

have access to these files or would like Applicant to provide copies of any office actions, attorney 

arguments, allowed claims or indication of allowable subject matter, or cited references, the 

Examiner is requested to contact the undersigned at the below-listed phone number or at the 

address ofrecord. 

Timing of Disclosure 

This Information Disclosure Statement is being filed before the receipt of a first Office 

Action on the merits, and presumably no fee is required. If a first Office Action on the merits 

was mailed before the mailing date of this Statement, the Commissioner is authorized to charge 

the fee set forth in 37 CPR 1.17(p) to Deposit Account No. 11-1410. 

Dated: December 12, 2012 

Respectfully submitted, 

KNOBBE, MARTENS, OLSON & BEAR, LLP 

By: 1) =--= ~ 
David Trossen 
Registration No. 59,406 
Attorney of Record 
Customer No. 20995 
(415) 954-4114 
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International Application Number: 

Confirmation Number: 

Title of Invention: 

First Named Inventor/Applicant Name: 

Customer Number: 

Filer: 

Filer Authorized By: 

Attorney Docket Number: 

Receipt Date: 

Filing Date: 

Time Stamp: 

Application Type: 

Payment information: 
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File Listing: 

Document 
Number 

Document Description 

14453300 

13468749 

1497 

APPARATUS AND METHODS FOR BIASING POWER AMPLIFIERS 
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3 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Searching P AJ 

(51)[nt.CI. 

PATENT ABSTRACTS OF JAPAN 

(11 )Publication number : 2000-252766 

(43)Date of publication of application : 14.09.2000 

H03F 3/21 
H03F 1/02 
H03F 1/32 

Page 1 of 1 

(21 )Application number: 11-051772 

(22)Date of filing : 26.02.1999 

(71)Applicant: FUJ[TSU QUANTUM DEV[CE KK 

(72)[nventor : M[Y AZAWA NAO YUK[ 

(54) POWER AMPUHER C[RCU[T AND [TS B[AS C[RCU[T 

(57)Abstract: 
PROBLEM TO BE SOLVED: To prevent degradation in an 
efficiency or linearity of a power transistor(TR) due to 
amplitude fluctuation in an RF input power. 
SOLUT[ON: A current source TR Q4 is connected in series 
with an emitter of an emitter follower TR Q1 in a Q0 bias 
circuit 208, and a base level of the TR Q4 is adjusted by a 
current source control circuit 50 in a way that an emitter 
current [E1 of the TR Q1 is made nearly constant even 
when a base bias current [80 of a power TR Q0 is changed. 
Or a resistor may be connected respectively between the 
emitter of the TR Q 1 and a base of the power TR Q0 and 
between a collector of the TR Q4 and a base of the power 
TR Q0 in place of an RF signal cut coil L 1. The connected 
position of a current source may be between the base of 
the TR Q1 and a ground level point. 

http://www19.ipdl.inpit.go.jp/P Al/result/detail/main/wgLlbqaDA412252766P l .htm 12/11/2012 
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PCT/US2012/037065 

PATENT COOPERATION TREATY 
From the INTERNATIONAL SEARCHING AUTHORITY 

To: 

PCT CHRISTENSEN MICHAEL R. 

KNOBBE MARTENS OLSON & BEAR, LLP 2040 MAIN NOTIFICATION OF TRANSMITTAL OF 
STREET, 14TH FLOOR IRVINE CA 92614 USA THE INTERNATIONAL SEARCH REPORT AND 

THE WRITTEN OPINION OF THE INTERNATIONA L 
N SEARCHING AUTHORITY, OR THE DECLARATIO 

(PCT Rule 44.1) 

Date of mailing 
(day/month/year) 28 NOVEMBER 2012 (28.11.2012) 

Applicant's or agent's file reference 

SKYWRKS280WO 
FOR FURTHER ACTION See paragraphs 1 and 4 below 

International application No. International filing date 

PCT/0S2012/037065 
( daylmontlv'year) 

09 MAY 2012 (09.05.2012) 
Applicant 

SKYWORKS SOLUTIONS, INC. et al 

1. [8J The applicant is hereby notified that the international search report and the written opinion of the International Searching 
Authority have been established and are transmitted herewith. 
Filing of amendments and statement under Article 19: 
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46): 

When? The time limit for filing such amendments is normally two months from the date of transmittal of the 
international search report. 

Where? Directly to the International Bureau of WIPO, 34 chemin des Colombettes 
1211 Geneva 20, Switzerland, Facsimile No.: +4122338 82 70 

For more detailed instructions, see PCT Applicant's Guide, International Phase, paragraphs 9.004.9.011. 

2. D The applicant is hereby notified that no international search report will be established and that the declaration under 
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith. 

3. D With regard to any protest against payment of(an) additional fee(s) under Rule 40.2, the applicant is notified that: 
D the protest together with the decision thereon has been transmitted to the International Bureau together with any 

request to forward the texts of both the protest and the decision thereon to the designated Offices. 

D no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 
4. Reminders 

The applicant may submit comments on an informal basis on the written opinion of the International Searching 
Authority to the International Bureau. The International Bureau will send a copy of such comments to all designated 
Offices unless an international preliminary examination report has been or is to be established. Following the 

expiration of30 months from the priority date, these comments will also be made available to the public. 

Shortly after the expiration of 18 months from the priority date, the international application will be published by the 
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the 
international application, or of the priority claim, must reach the International Bureau before the completion of the 
technical preparations for international publication (Rules 90bis.1 and 90bis.3). 

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international 
preliminary examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 

months from the priority date (in some Offices even later); otherwise, the applicant must, within 20 months from the 
priority date, perform the prescribed acts for entry into the national phase before those designated Offices. 

In respect ofother designated Offices, the time limit of 30 months ( or later) will apply even if no demand is filed 
within l 9months. 

For details about the applicable time limits, Office by Office, see www.wipo.int/pct/en/texts/time_limits.html and the 
PCT Applicant's Guide, National Chapters. 

Name and mailing address of the ISA/KR 

9 Korean Intellectual Property Office 
189 Cheongsa-ro, Seo-gu, Daejeon Metropolitan 
City, 302-701, Republic of Korea 

Facsimile No. 82,42-472-7140 

Form PCT/ISA/220 (July 2010) 

Authorized officer 

COMMISSIONER 

Telephone No. 82-42,481-8755 
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* Attention 

Copies of the documents cited in the international search report can be searched in the following Korean Intellectual 
Property Office English website for three months from the date of mailing of the international search report. 

http://www.kipo.go.kr/en/ => PCT Services => PCT Services 

ID : PCT international application number 
PW: 5BLY7NK2 

Inquiries related to PCT International Search Report or Written Opinion prepared by KIPO as an International 
Searching Authority can be answered not only by KIPO but also through IPKC (Intellectual Property Korea 
Center), located in Vienna, VA, which functions as a PCT Help Desk for PCT applicants. 

Homepage: http://www.ipkcenter.com 
Email: ipkc@ipkcenter.com 
Phone: +I 703 388 1066 
Fax: +I 703 388 1084 

Notes to Form PCT/ISA/220 (July 2010) 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

PCT /0S2012/037065 

Applicant's or agent's file reference 
FOR FURTHER see Fonn PCT/ISA/220 

SKYWRKS280WO ACTION as well as, where applicable, item 5 below. 

International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year) 

PCT/US2012/037065 09 MAY 2012 (09.05.2012) 13 MAY 2011 (13.05.2011) 

Applicant 

SKYWORKS SOLUTIONS, INC. et al 

This International search report has been prepared by this International Searching Authority and is transmitted to the applicant according 
to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of 3 sheets. 

0 It is also accompanied by a copy of each prior art document cited in this report. 

1. Basis of the report 
a. With regard to the language, the international search was carried out on the basis of: 

[8J the international application in the language in which it was filed 

0 a translation of the international application into ------,-------,-~ , which is the language ofa 
translation furnished for the purposes of international search (Rules l2.3(a) and 23.l(b)) 

b. 0 This international search report has been established taking into account the rectification of an obvious mistake 
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). 

c. 0 With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I. 

2. 0 Certain claims were found unsearchable (See Box No. II) 

3. 0 Unity of invention is lacking (See Box No. III) 

4. With regard to the title, 

[8J the text is approved as submitted by the applicant. 

0 the text has been established by this Authority to read as follows: 

5. With regard to the abstract, 

[8J the text is approved as submitted by the applicant. 

0 the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant 

may, within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. 4 
[8J as suggested by the applicant. 

0 as selected by this Authority, because the applicant failed to suggest a figure. 

0 as selected by this Authority, because this figure better characterizes the invention. 

b. 0 none of the figure is to be published with the abstract. 

Form PCT/ISA/210 (first sheet) (July 2009) 
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INTERNATIONAL SEARCH REPORT International application No. 

PCT /US2012/037065 
A. CLASSIFICATION OF SUBJECT MATTER 

H03F 1/30(2006.0l)i, H03F 3/24(2006.0l)i 

According to International Patent Classification (!PC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

H03F 1/30; GOSF 3/02; H03F 1/36; H03F 3/21; HOJF 1/02; H03F 3/04; H03F 1/24 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Korean utility models and applications for utility models 
Japanese utility models and applications for utility models 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
eKOMPASS(KIPO internal) & Keywords: amplifier, time dependent, RC, bias 

C. DOCUMENTS CONSIDERED TO BE RELEVANT 

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

A US 7821335 B2 (SHIRAMIZU NOBUHIRO et al.) 26 October 2010 
See column 10, line 66 - column 11, line 3; and figure 1. 

1-28 

A US 2009-0195318 Al (KANG LI-HUNG et al.) 06 August 2009 
See paragraphs [0013]-[0034]; and figures 1-5. 

1-28 

A US 2005-0134374 Al (HENCH JOHN J. et al.) 23 June 2005 
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~ Box No. I Basis of the opinion 

D Box No. II Priority 

See paragraph 2 below 

I Priority date(daylmonth/year) 

13 MAY 2011 (13.05.2011) 

D BoxNo.III Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

D Box No. IV Lack of unity of invention 
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C8:I Box No. VIII Certain observations on the international application 
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If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the 
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opinions of this International Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the !PEA, the applicant is invited to submit to the 
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ofForm PCT/ISA/220 or before the expiration of22 months from the priority date, whichever expires later. 
For further options, see Form PCT/ISA/220. 
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Korean Intellectual Property Office 
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Box No. I Basis of this opinion 

I. With regard to the language, this opinion has been established on the basis of: 

[8J the international application in the language in which it was filed 

International application No. 

PCT/US2012/037065 

D a translation of the international application into ____________ , which is the language of a 
translation furnished for the purposes of international search (Rules 12.3(a) and 23.l(b)) 

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified 
to this Authority under Rule 91 (Rule 43bis.l(a)) 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of: 

a. a sequence listing filed or furnished 
D onpaper 

D in electronic form 

b. time of filing or furnishing 

D contained in the international application as filed. 

D filed together with the international application in electronic form. 

D furnished subsequently to this Authority for the purposes of search. 

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required 

statements that the information in the subsequent or additioanl copies is identical to that in the application as filed or does 

not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 
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International application No. 

PCT/US2012/03706S 

Box No. V Reasoned statement under Rule 43bis.l(a)(i) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 

Claims 

Inventive step (IS) Claims 

Claims 

Industrial applicability (IA) Claims 

Claims 

1-28 YES --------------------
NONE NO 

1-28 

NONE 

____________________ YES 

____________________ NO 

1-28 YES --------------------NONE NO --------------------
2. Citations and explanations : 

Reference is made to the following documents: 

DI: US 7821335 B2 (SHIRAMIZU NOBUHIRO et al.) 26 October 2010 

D2: US 2009-0195318 Al (KANG LI-HUNG et al.) 06 August 2009 

D3: US 2005-0134374 Al (HENCH JOHN J. et al.) 23 June 2005 

D4: JP 2000-252766 A (FUJITSU QUANTUM DEVICE KK) 14 September 2000 

I. Novelty and Inventive Step 

1.1. Independent claim (l] 

The subject matter of £!!i!!! [1] differs from these prior art documents in that a power amplifier 
system comprising: a bias block for biasing the power amplifier, the bias block including a time­

dependent signal generator configured to shape an enable signal of power amplifier to generate a 

control current, and a primary biasing circuit configured to generate a bias current for the power 

amplifier based at least partly on the correction current. And it is not obvious to a person skilled in 

the art by the documents, taken alone or in combination. Therefore, claim [1] meets the 

requirements of PCT Article 33(2) and (3) with respect to novelty and inventive step. 

1.2. Dependent claims (2-17) 

Claims [2-17] are dependent on claim [ 1 ] and therefore meet the requirements of PCT Article 

33(2) and (3). 

Continued on Supplemental Box 
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Box No. VIII Certain observations on the international application 

International application No. 

PCT/US2012/037065 

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully 
supported by the description, are made: 

In claim 15, line 1, 'the primary bias circuit' lacks proper antecedent basis. 
In claim 17, line 1, 'the primary bias circuit' lacks proper antecedent basis. 
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Supplemental Box 

In case the space in any of the preceding boxes is not sufficient. 
Continuation of: 

Box V 

1.3. Independent claim [18) 

International application No. 

PCT /US2012/037065 

The subject matter of £!aim. [18] differs from these prior art documents in that a method ofbiasing a 
power amplifier comprising: the step of shaping an enable signal using a time-dependent signal 

generator to generate a control current; the step of generating a bias current for a power amplifier 

using a primary biasing circuit, the primary biasing circuit configured to use the correction current to 

correct for a viariation in gain the power amplifier when the power amplifier is enable. And it is not 

obvious to a person skilled in the art by the documents, taken alone or in combination. Therefore, 

£!aim. [18] meets the requirements of PCT Article 33(2) and (3) with respect to novelty and 

inventive step. 

1.4. Dependent claims [19-22] 

~ [ 19-22] are dependent on £!aim. [ 18] and therefore meet the requirements of PCT Article 
33(2) and (3). 

1.5. Independent claim [23] 

The subject matter of £!aim. [23] differs from these prior art documents in that a bias circuit for 
biasing a power amplifier comprising: a time-dependent signal generator configured to shape an enable 

signal of the power amplifier to generate a control current; a primary biasing block configured to 

generate a bias current for the power amplifier based at least partly on the correction current. And it is 

not obvious to a person skilled in the art by the documents, taken alone or in combination. 

Therefore, £!aim. [23] meets the requirements of PCT Article 33(2) and (3) with respect to novelty 

and inventive step. 

1.6. Dependent claims [24-28] 

Claims [24-28] are dependent on claim [23] and therefore meet the requirements of PCT Article 

33(2) and (3). 

2. Industrial Applicability 

~ [1-28] are industrially applicable under PCT Article 33(4). 
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Application/Control Number: 13/468,749 

Art Unit: 2817 

DETAILED ACTION 

Specification 

Page 2 

The specification has not been checked to the extent necessary to determine the presence 

to all possible minor errors. Applicant's cooperation is requested in correcting any errors of 

which applicant may become aware in the specification. 

Claim Rejections - 35 USC§ 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 

basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless --

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-3, 12-14, 18-20, 22 and 23-25 are rejected under 35 U.S.C. 102(b) as being 

anticipated by Alon et al. (U.S. 7,869,775). 

Regarding claims 1, 12-14, 18 and 22, Alon et al. (hereinafter Ref-775) discloses (see 

Fig. 2 and related text for detail) a power amplifier/transceiver system as well as a method of 

biasing a power amplifier comprising: 

a power amplifier (BJT 282) configured to amplify a radio frequency (RFIN) signal; and 

a bias block (see block 210/220/230 of Fig. 2) for biasing the power amplifier, the bias 

block including a time-dependent signal generator (208/214 can be read as the claimed time-
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dependent signal generator at least due to the time constant from the RC circuit, namely 

capacitor 214 with resistor 208) configured to shape an enable signal (e.g., signal 219 can be 

read as the claimed enable signal since it is being generated from enable circuit 220) of the 

power amplifier to generate a control current ( current 207 can be read as the claimed control 

current), a current amplifier (device 204 can be read as the claimed current amplifier as 

expected) configured to amplify the control current to generate a correction current (206), and a 

primary biasing circuit (PET bias 230 can be read as the claimed primary biasing circuit) 

configured to generate a bias current (the current disposed at node 281 can be read as the claimed 

bias current as expected) for the power amplifier based at least partly on the correction current, 

the bias current configured to correct for a variation in gain of the power amplifier when the 

power amplifier is enabled as described throughout the disclosure, meeting claims 1, 12-14, 18 

and 22. 

Regarding claims 2 and 19, Ref~ 775 discloses the power amplifier system of claim 1 

wherein the time-dependent signal generator includes a resistor-capacitor (RC) network as seen 

from the Figure, meeting claims 2 and 19. 

Regarding claims 3 and 20, Ref~ 775 discloses the power amplifier system of claim 2 

wherein the RC network includes a first resistor (208) and a first capacitor (214) electrically 

connected in series between the current amplifier and an input of the bias circuit configured to 

receive the enable signal as seen from the Figure, meeting claims 3 and 20. 

Regarding claims 23-25, these claims contain limitations similar to those of claims 1-3 

and 18-20 and are therefore rejected for at least the same reasons, meeting claims 23-25. 
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Claim Rejections - 35 USC§ 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

Page 4 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the claims 
under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims 
was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CPR 1.56 to point 
out the inventor and invention dates of each claim that was not commonly owned at the time 
a later invention was made in order for the examiner to consider the applicability of 35 
U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a) 

Claims 6-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Ref-775. 

Regarding claims 6-7, the reference does not expressly disclose "wherein the first capacitor 

has a capacitance ranging between about 10 pF and about 100 pF" OR "wherein the first resistor 

has a resistance ranging between about 10 kQ and about 100 kQ". However these are normal 

design parameters chosen by circuit designers to at least meet design specifications of an 

intended system, meeting claims 6-7. 

Allowable Subject Matter 

Claims 4-5, 8-11, 15-17, 21 and 26-28 are objected to as being dependent upon a rejected 

base claim, but would be allowable if rewritten in independent form including all of the 

limitations of the base claim and any intervening claims. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 

Page 5 

examiner should be directed to Hieu Nguyen whose telephone number is 571-272-8577. The 

examiner can normally be reached on M-F 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Robert Pascal can be reached on 571-272-1769. The fax phone number for the 

organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

/Hieu Nguyen/ 
Primary Examiner 
Group Art Unit: 2817 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventor 

App. No. 

Filed 

For 

Examiner 

Art Unit 

ConfNo. 

Ping Li, et al. 

13/468,749 

May 10, 2012 

APPARATUS AND METHODS FOR 
BIASING POWER AMPLIFIERS 

Nguyen, Hieu P. 

2817 

1497 

AMENDMENT AND RESPONSE TO OFFICE ACTION 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

PATENT 

In response to the non-final Office Action dated August 2, 2013, please consider the 

following remarks: 

Amendments to the Claims are reflected in the listing of claims which begins on page 2 

of this paper. 

Remarks begin on page 8 of this paper. 
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AMENDMENTS TO THE CLAIMS 

Please amend claims 1, 4, 9, 15, 18, 23, and 27. Please cancel claims 8, 21, and 26. 

1. (Currently Amended) A power amplifier system comprising: 

a power amplifier configured to amplify a radio frequency (RF) signal; and 

a bias block for biasing the power amplifier, the bias block including a time-dependent 

signal generator configured to shape an enable signal of the power amplifier to generate a control 

current, a current amplifier configured to amplify the control current to generate a correction 

current, and a primary biasing circuit configured to generate a bias current for the power 

amplifier based at least partly on the correction current, the bias current configured to correct for 

a variation in gain of the power amplifier when the power amplifier is enabled, the current 

amplifier including a current mirror. 

2. (Original) The power amplifier system of claim 1 wherein the time-dependent 

signal generator includes a resistor-capacitor (RC) network. 

3. (Original) The power amplifier system of claim 2 wherein the RC network 

includes a first resistor and a first capacitor electrically connected in series between the current 

amplifier and an input of the bias circuit configured to receive the enable signal. 

4. (Currently Amended) A power amplifier system comprising: The pov;er amplifier 

system of claim 3 wherein. 

a power amplifier configured to amplify a radio frequency (RF) signal; and 

a bias block for biasing the power amplifier, the bias block including a time-dependent 

signal generator configured to shape an enable signal of the power amplifier to generate a control 

current, a current amplifier configured to amplify the control current to generate a correction 

current, and a primary biasing circuit configured to generate a bias current for the power 

amplifier based at least partly on the correction current, the bias current configured to correct for 

a variation in gain of the power amplifier when the power amplifier is enabled, the 

time-dependent signal generator including a resistor-capacitor (RC) network, the RC network 

including a first resistor and a first capacitor electrically connected in series between the current 

amplifier and an input of the bias circuit configured to receive the enable signal, the RC network 

-2-
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further including includes a second resistor having a first end electrically connected to the input 

of the current mirror and a second end electrically connected to the input of the bias circuit 

configured to receive the enable signal. 

5. (Original) The power amplifier system of claim 4 wherein the second resistor has 

a resistance ranging between about 10 kQ and about 100 kQ. 

6. (Original) The power amplifier system of claim 3 wherein the first capacitor has a 

capacitance ranging between about 10 pF and about 100 pF. 

7. (Original) The power amplifier system of claim 6 wherein the first resistor has a 

resistance ranging between about 10 kQ and about 100 kQ. 

8. (Canceled) 

9. (Currently Amended) The power amplifier system of claim_l [[8]] wherein the 

current mirror includes a first bipolar transistor and a second bipolar transistor, the first bipolar 

transistor including an emitter electrically connected to an emitter of the second bipolar transistor 

and to a power low voltage, and a collector electrically connected to a base of the first bipolar 

transistor and to a base of the second bipolar transistor, the collector of the first bipolar transistor 

configured to receive at least a portion of the control current. 

10. (Original) The power amplifier system of claim 9 wherein the current mirror 

further includes a resistor, a third bipolar transistor and a fourth bipolar transistor, the third 

bipolar transistor including an emitter electrically connected to an emitter of the fourth bipolar 

transistor and to the power low voltage, and a collector electrically connected to a first end of the 

resistor, to the collector of the second bipolar transistor, to a base of the third bipolar transistor, 

and to a base of the fourth bipolar transistor, the collector of the fourth bipolar transistor 

configured to generate the compensation current. 

11. (Original) The power amplifier system of claim 10 wherein the resistor further 

includes a second end configured to receive the enable signal. 

-3-
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12. (Original) The power amplifier system of claim 1 further comprising a transceiver 

for providing the RF signal to the power amplifier. 

13. (Original) The power amplifier system of claim 1 wherein the power amplifier 

includes a bipolar transistor having an emitter, a base and a collector, the base configured to 

receive the RF signal and the bias current. 

14. (Original) The power amplifier system of claim 13 wherein the emitter is 

electrically connected to a power low voltage and the collector is configured to generate an 

amplified version of the RF signal. 

15. (Currently Amended) A power amplifier system comprising: The power amplifier 

system of claim 1 vmerein 

a power amplifier configured to amplify a radio frequency (RF) signal; and 

a bias block for biasing the power amplifier, the bias block including a time-dependent 

signal generator configured to shape an enable signal of the power amplifier to generate a control 

current, a current amplifier configured to amplify the control current to generate a correction 

current, and a primary biasing circuit configured to generate a bias current for the power 

amplifier based at least partly on the correction current, the bias current configured to correct for 

a variation in gain of the power amplifier when the power amplifier is enabled, the primary bias 

circuit including includes a first resistor, a second resistor, a first bipolar transistor, and a second 

bipolar transistor, the first resistor including a first end electrically connected to the emitter of the 

first bipolar transistor at a node configured to receive the correction current, and a second end 

electrically connected to a first end of the second resistor at a node of the bias circuit configured 

to receive the enable signal, the second resistor including a second end electrically connected to a 

collector of the first bipolar transistor, a base of the first bipolar transistor, and to a base of the 

second bipolar transistor. 

16. (Original) The power amplifier system of claim 15 wherein the second bipolar 

transistor includes a collector electrically connected to a battery voltage and an emitter 

configured to generate the bias current. 
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17. (Original) The power amplifier system of claim 16 wherein the primary bias 

circuit further includes a third bipolar transistor having an emitter electrically connected to the 

power low voltage and a base and a collector electrically connected to the emitter of the first 

bipolar transistor. 

18. (Currently Amended) A method of biasing a power amplifier, the method 

comprising: 

shaping an enable signal using a time-dependent signal generator to generate a control 

current; 

amplifying the control current using a current mirror of a current amplifier to generate a 

correction current; and 

generating a bias current for a power amplifier using a primary biasing circuit, the 

primary biasing circuit configured to use the correction current to correct for a variation in gain 

of the power amplifier when the power amplifier is enabled. 

19. (Original) The method of claim 18 wherein shaping the enable signal includes 

using a resistor-capacitor (RC) network of the time-dependent signal generator. 

20. (Original) The method of claim 19 wherein the RC network includes a first 

resistor and a first capacitor electrically connected in series, the RC network configured to 

receive the enable signal and to generate the control current. 

21. (Canceled) 

22. (Original) The method of claim 18 wherein generating the bias current includes 

shaping the bias current so as to compensate for a gain variation of a heterojunction bipolar 

transistor (HBT). 

23. (Currently Amended) A bias circuit for biasing a power amplifier, the bias circuit 

compnsmg: 

a time-dependent signal generator configured to shape an enable signal of the power 

amplifier to generate a control current; 
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a current amplifier configured to amplify the control current to generate a correction 

current, the current amplifier including a current mirror; and 

a primary biasing block configured to generate a bias current for the power amplifier 

based at least partly on the correction current, the bias current configured to correct for a 

variation in gain of the power amplifier when the power amplifier is enabled. 

24. (Original) The bias circuit of claim 23 wherein the time-dependent signal 

generator includes a resistor-capacitor (RC) network. 

25. (Original) The bias circuit of claim 24 wherein the RC network includes a first 

resistor and a first capacitor electrically connected in series between the current amplifier and an 

input of the bias circuit configured to receive the enable signal. 

26. (Canceled) 

27. (Currently Amended) A bias circuit for biasing a power amplifier, the bias circuit 

comprising: The bias circuit of claim 23 wherein 

a time-dependent signal generator configured to shape an enable signal of the power 

amplifier to generate a control current; 

a current amplifier configured to amplify the control current to generate a correction 

current; and 

a primary biasing block configured to generate a bias current for the power amplifier 

based at least partly on the correction current, the bias current configured to correct for a 

variation in gain of the power amplifier when the power amplifier is enabled, the primary bias 

block including includes a first resistor, a second resistor, a first bipolar transistor, and a second 

bipolar transistor, the first resistor including a first end electrically connected to the emitter of the 

first bipolar transistor at a node configured to receive the correction current, and a second end 

electrically connected to a first end of the second resistor at a node of the bias circuit configured 

to receive the enable signal, the second resistor including a second end electrically connected to a 

collector of the first bipolar transistor, a base of the first bipolar transistor, and to a base of the 

second bipolar transistor. 

-6-

EX-1002 0103 
Kangxi Communication Technologies (Shanghai) Co., Ltd. v. Skyworks Solutions, Inc.



Application No.: 
Filing Date: 

13/468,749 
May 10, 2012 

28. (Original) The bias circuit of claim 27 wherein the second bipolar transistor 

includes a collector electrically connected to a battery voltage and an emitter configured to 

generate the bias current. 
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REMARKS 

This paper is filed in response to the non-final Office Action dated August 2, 2013. The 

Office Action rejects claims 1-3, 12-14, 18-20, 22, and 23-25 under 35 U.S.C. §102(b), rejects 

claims 6 and 7 under 35 U.S.C. §103(a), and indicates that claims 4, 5, 8-11, 15-17, 21, and 26-

28 would be allowable if rewritten in independent form including all limitations of the base claim 

and any intervening claims. Claims 1, 4, 9, 15, 18, 23, and 27 have been amended as set forth 

above, and claims 8, 21, and 26 have been canceled. Applicants respectfully request the entry of 

the amendments and reconsideration of the application in view of the above identified 

amendments and the following remarks. 

Discussion of Claim Amendments 

Claim 1 has been amended to incorporate the limitations of original claim 8. 

Claim 4 has been rewritten in independent form. 

Claim 8 has been canceled. 

Claim 9 has been amended to depend from claim 1 rather than from claim 8. 

Claim 15 has been rewritten in independent form. 

Claim 18 has been has been amended to incorporate the limitations of original claim 21. 

Claim 21 has been canceled. 

Claim 23 has been amended to incorporate the limitations of original claim 26. 

Claim 26 has been canceled. 

Claim 27 has been rewritten in independent form. 

Applicants respectfully submit that no new matter is being added and respectfully request 

entry of the foregoing amendments. 

Discussion of Allowable Subject Matter 

Applicants note with appreciation the Examiner's indication that claims 4, 5, 8-11, 15-17, 

21, and 26-28 would be allowable if rewritten in independent form. As set forth above, claims 4, 

15, and 27 have been rewritten in independent form. Additionally, claim 1 has been amended to 

include the limitations of allowable claim 8, claim 18 has been amended to include the 

limitations of allowable claim 21, and claim 23 has been amended to include the limitations of 
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allowable claim 26. As such, Applicants respectfully submit that independent claims 1, 4, 15, 

18, 23, and 27 are now allowable. Additionally, claims 2, 3, 5-7, 9-14, 16, 17, 19, 20, 22, 24, 25, 

and 28 are also allowable at least because of their dependency from allowable claims and for 

reciting further distinguishing features and combinations of particular utility. 

Discussion of Rejections of Claims 1-3, 12-14, 18-20, 22, and 23-25 under 35 U .S.C. § 102(b) 

The Office Action rejected claims 1-3, 12-14, 18-20, 22, and 23-25 under 35 U.S.C § 

102(b) as being anticipated by Alon (U.S. Pat. No. 7,869,775). 

Without acquiescing to the rejections, Applicants have amended independent claim 1 to 

include the limitations of claim 8, which the Examiner indicated is allowable over the cited art. 

Therefore, claim 1 is not anticipated nor rendered obvious by the cited art. 

Additionally, without acquiescing to the rejections, Applicants have amended 

independent claim 18 to include the limitations of claim 21, which the Examiner indicated is 

allowable over the cited art. Therefore, claim 18 is not anticipated nor rendered obvious by the 

cited art. 

Furthermore, without acquiescing to the rejections, Applicants have amended 

independent claim 23 to include the limitations of claim 26, which the Examiner indicated is 

allowable over the cited art. Therefore, claim 23 is not anticipated nor rendered obvious by the 

cited art. 

Additionally1 claims 2, 3, 12-14, 19, 20, 22, 24, and 25 are also allowable at least because 

of their dependency from allowable claims and for reciting further distinguishing features and 

combinations of particular utility. 

Accordingly, Applicants respectfully request withdrawal of the rejections of claims 1-3, 

12-14, 18-20, 22, and 23-25. 

Discussion of Rejections of Claims 6 and 7 under 35 U.S.C. §103(a) 

The Office Action rejected claims 6 and 7 under 35 U.S.C § 103(a) as being obvious over 

Alon. 

Without acquiescing to the rejections, Applicants have amended independent claim 1 to 

include the limitations of claim 8, which the Examiner indicated is allowable over the cited art. 
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Therefore, claim 1 is not anticipated nor rendered obvious by the cited art. Claims 6 and 7 are 

also allowable at least because of their dependency from allowable claims and for reciting further 

distinguishing features and combinations of particular utility. 

Accordingly, Applicants respectfully request withdrawal of the rejections of claims 6 

and 7. 

No Disclaimers or Disavowals 

Although the present communication may include alterations to the application or claims, 

or characterizations of claim scope or referenced art, Applicants are not conceding in this 

application that previously pending claims are not patentable over the cited references. Rather, 

any alterations or characterizations are being made to facilitate expeditious prosecution of this 

application. Applicants reserve the right to pursue at a later date any previously pending or other 

broader or narrower claims that capture any subject matter supported by the present disclosure, · 

including subject matter found to be specifically disclaimed herein or by any prior prosecution. 

Accordingly, reviewers of this or any parent, child or related prosecution history shall not 

reasonably infer that Applicants have made any disclaimers or disavowals of any subject matter 

supported by the present application. 

Co-Pending Applications and Lc;sued Patents of Assignee 

Applicants wish to draw the Examiner's attention to the following co-pending 

applications and issued patents of the present application's assignee. 

Docket No. Application No. Title Filed 

SKYWRKS.280WO US2012/037065 
APPARATUS AND METHODS FOR 

05-19-2012 
BIASING POWER AMPLIFIERS 

SKYWRKS.280TW TW 101117000 
APPARATUS AND METHODS FOR 

05-11-2012 
BIASING POWER AMPLIFIERS 
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Please charge any additional fees, including any fees for additional extension of time, or 

credit overpayment to Deposit Account No. 11-1410. 

Dated: October 31, 2013 

AMEND 

16516329 
102213 

Respectfully submitted, 

KNOBBE, MARTENS, OLSON & BEAR, LLP 

By: __ fe~::::::::::::=:::::==::::=:============::::.__)~ 
David Trossen 
Registration No. 59,406 
Attorney of Record 
Customer No. 20995 
(415) 954-4114 
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AIA (First Inventor to 
File) Status 

No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. [gi This communication is responsive to 10/31/2013. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

2. D An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the restriction 
requirement and election have been incorporated into this action. 

3. [gl The allowed claim(s) is/are 1-7,9-20,22-25,27 and 28. As a result of the allowed claim(s), you may be eligible to benefit from the 
Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more 
information, please see http://www.uspto.gov/patents/init events/pph/index.isp or send an inquiry to PPHfeedback@uspto.gov . 

4. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) D All b) D Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of 
each sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121 {d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PTO-892) 

2. D Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

/HIEU NGUYEN/ 
Primary Examiner, Art Unit 2843 

U.S. Patent and Trademark Office 

5. D Examiner's Amendment/Comment 

6. [gl Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20131213 
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The present application is being examined under the pre-AIA first to invent provisions. 

DETAILED ACTION 

Allowable Subject Matter 

Claims 1-7, 9-20, 22-25 and 27-28 are allowed. 

The following is an examiner's statement ofreasons for allowance: 

Claims 1-3, 6-7, 9-14 are allowed over the prior art ofrecord. The prior art ofrecord 

considered individually or in combination, fails to fairly teach or suggest the claimed circuit 

comprising, among other limitations and unobvious limitations of" ... the current amplifier 

including a current mirror" structurally and functionally interconnected with other limitations in 

the manner as cited in the claim. 

Claims 4-5 are allowed over the prior art of record. The prior art of record considered 

individually or in combination, fails to fairly teach or suggest the claimed circuit comprising, 

among other limitations and unobvious limitations of "the RC network further including a 

second resistor having a first end electrically connected to the input of the current mirror and a 

second end electrically connected to the input of the bias circuit configured to receive the enable 

signal" structurally and functionally interconnected with other limitations in the manner as cited 

in the claim. 

Claims 15-17 are allowed over the prior art of record. The prior art of record considered 

individually or in combination, fails to fairly teach or suggest the claimed circuit comprising, 

among other limitations and unobvious limitations of "the primary bias circuit including a first 
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resistor, a second resistor, a first bipolar transistor, and a second bipolar transistor, the first 

resistor including a first end electrically connected to the emitter of the first bipolar transistor at a 

node configured to receive the correction current, and a second end electrically connected to a 

first end of the second resistor at a node of the bias circuit configured to receive the enable 

signal, the second resistor including a second end electrically connected to a collector of the first 

bipolar transistor, a base of the first bipolar transistor, and to a base of the second bipolar 

transistor" structurally and functionally interconnected with other limitations in the manner as 

cited in the claim. 

Claims 18-20 and 22 are allowed over the prior art of record. The prior art of record 

considered individually or in combination, fails to fairly teach or suggest the claimed method 

comprising, among other limitations and unobvious limitations of "amplifying the control current 

using a current mirror of a current amplifier to generate a correction current" structurally and 

functionally interconnected with other limitations in the manner as cited in the claim. 

Claims 23-25 are allowed over the prior art of record. The prior art of record considered 

individually or in combination, fails to fairly teach or suggest the claimed circuit comprising, 

among other limitations and unobvious limitations of "a current amplifier configured to amplify 

the control current to generate a correction current, the current amplifier including a current 

mirror" structurally and functionally interconnected with other limitations in the manner as cited 

in the claim. 

Claim 27 is allowed over the prior art of record. The prior art of record considered 

individually or in combination, fails to fairly teach or suggest the claimed circuit comprising, 

among other limitations and unobvious limitations of "the primary bias block including includes-
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a first resistor, a second resistor, a first bipolar transistor, and a second bipolar transistor, the first 

resistor including a first end electrically connected to the emitter of the first bipolar transistor at a 

node configured to receive the correction current, and a second end electrically connected to a 

first end of the second resistor at a node of the bias circuit configured to receive the enable 

signal, the second resistor including a second end electrically connected to a collector of the first 

bipolar transistor, a base of the first bipolar transistor, and to a base of the second bipolar 

transistor" structurally and functionally interconnected with other limitations in the manner as 

cited in the claim. 

Conclusion 

Any comments considered necessary by applicant must be submitted no later than the 

payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 

fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 

Allowance." 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Hieu P. Nguyen whose telephone number is 571-272-8577. The 

examiner can normally be reached on M-F: 8 A.M - 5P.M. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Robert Pascal can be reached on 571-272-1769. The fax phone number for the 

organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

/Hieu Nguyen/ 
Primary Examiner 
Group Art Unit: 2843 
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DooketNo.: SKYWRKS.OOOOEN Customer No. 20,995 

REVOCATION 4 GENERAL J'OWIROF A'ITORNEY ... 
CIIANGEIN CORRESPONDENCE ADDRESS 

Commi88ionor for Patea1s 
P.O. BQx 1450 

·Alexandria, VA 22313-1450 

DearSir: 

·· The unde181gued is an empowered represealative of tho Assignee and hereby appoints the 

· registrants of Knobbe, Mattens, Olson & Bear, tLP, C:Utomtr No, 20""5, a, aitomcyJ and 

apms to represent 1he Assignee before the Uni1ed S1ateS Patent and Trademark Office (USPTO) 

in W1111CC11on with any and all patent opplloalions assipod to the Assignee acco~ to· the 

USPTO asslpment records or~ doclaalls RIJIPlied wi1h 1111 IICOODIJ)llll)'llll 8tatemePt 

Under 37 CPR§ 3.73(b), This appointmem is to .'be to the exclusion of tho inventOl(s) and his 

altomey(s) In accordanco with the piovfsions of37 CPR§ 3.71. 

Submission of this paper In CQnnecdon with any mauer of the below named assignee, 

together wieh a statement ~ 37 CPR 3.73(1,), shall lllll'VO to moke any previous powers of 

~ lnthetmatmr. 

Attached ii a StatelllCllt Under 37 CPll § 3,73(b). signed by a reais1rant of Knobbo, 

Manens, Olson & Bear, LLP, SOUing fol'lb a ftd1 chain of title for Che subject applieadon owned 

by the Aaslgnco named below. 

Please recognize or chango tho coiteSJ)Olldenco address for the application Identified In 

~~ 
By:~~ ~a?u/~tlo~ 
Name: Donald Bollella nt1e:~ Counsel 

Asliguoe: Skyworb SolutiMt, lllc. 

Address: 5221 CalifomiaAw.,lrvfne, CA 92617 

Ol!lffOA 

PJ3451$ 

----------

•• •···' ,' • '•. I• .•:1. •••.•••.I/'' 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stof) ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
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Alexandria, Virginia 22313-1450 
(571)-273-2885 
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KNOBBE MARTENS OLSON & BEAR LLP 
2040 MAIN STREET 
FOURTEENTH FLOOR 
IRVINE, CA 92614 

APPLICATION NO. FILING DATE 

Nole: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

Certificate of Mailing or Transmission 
I hereby certify thal this Fee(s) Transmillal is being deposited with lhe United 
States Postal Service with sufficient postage for first class mail in an envelor.e 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (57 I) 273-2885, on the date indicated below. 

w-~•-•1 
(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION :-lO. 

13/468,749 05/10/2012 Ping Li SKYWRKS.280A 1497 

TITLE OF INVENTION: APPARATUS AND METIIODS FOR BIASING POWER A.i'\1PLIFIERS 

APPLN.TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional UNDISCOUN1ED ~ $960 $0 ~ $960 03/24/2014 

EXAMINER ARTUN!T 

NGUYEN, HIEU P 2843 

l. Change of correspondence address or indication of "Fee Address" (37 
C:FR 1.363). 

0 Change of correspondence address (or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

CLASS-SUBCLASS 

330-285000 

2. For printing on the patent front page, list 

(I) The names of up to 3 registered patent attorneys 
or agents OR, alternatively. 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listeo, no name will be prinLt,d. 

Knobbe, Martens, 

Olson & Bear, LLP 2. ____________ _ 

3 ____________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PA1ENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Skyworks Solutions, Inc. Woburn, MA 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual 3 Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

~ Issue Fee 

0 Publication Fee (No small entity discount permitted) 
0 Advance Order - # of Copies ________ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See. 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

4b. Payment of Pee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form P'J'O-2038 is attached. 
~The Director is hereby authorized to charge the recJUtfeel feo(s), any deficiency, or credits any 

overpayment, to Deposit Account Number 11-141 Q (enclose an extra copy of this form). 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/ISA and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro e.ntity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of Joss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CPR 1.31 and 1.33. See 37 CPR 1.4 for signature requirements and ce1tifications. 

Authorized Signature 

PTOL-85 Part B (10-13) Approved for use through 10/31/2013. 
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Registration No. _5_9~,4_0_6 _________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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SKYWRKS.280A 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventor Ping Li, et al. 

App.No 13/468,749 

Filed May 10, 2012 

For APPARATUS AND METHODS FOR 
BIASING POWER AMPLIFIERS 

Examiner Nguyen, Hieu P. 

Art Unit 2843 

Conf.No. 1497 

COMMENTS ON STATEMENT OF REASONS FOR ALLOWANCE 

Mail Stop Issue Fee 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

PATENT 

Applicant appreciates the finding of the pending claims to be allowable. In the Notice of 

Allowance dated December 24, 2013, the Examiner indicates on pages 2-4 various features of the 

claims that are not disclosed by the art of record. 

Applicants assume that, pursuant to M.P.E.P. § 1302.14, the Examiner has stated some, 

but not all of the reasons for allowance of the claims. As a result, the statements noted above do 

not necessarily relate to or completely set out all the reasons for allowance of each and every 

claim. Furthermore, the patentability of the dependent claims does not solely depend upon the 

patentability of their respective base claims. Rather, each dependent claim recites further 

distinguishing features of particular utility. 

-1-
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To the extent that the Reasons for Allowance omit claim elements and explicitly discuss 

other elements or the Examiner's paraphrasing of the subject matter of the claims deviates from 

the actual language of the claims, Applicant respectfully notes that patentability of each claim is 

derived from the claim as a whole and the reasons for allowance are not limited to the features 

explicitly discussed by the Examiner. 

Respectfully submitted, 

KNOBBE, MARTENS, OLSON & BEAR, LLP 

Dated:_M_(A_· r_C "'_\_\ __ J -~Q_I ~- By: ~~=----=---c....:::---~-=--2:::::>-____, 
David drossen 

17552528 
032114 

-2-

Registration No. 59,406 
Attorney of Record 
Customer No. 20,995 
(415) 954-4114 
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PTO/SB/96 (07-09) 
Approved for use through 07/31/2012. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paoerwork Reduction Act of 1995, no oersons are reauired to resoond to a collection of information unless it dist lavs a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(b) 

Applicant/Patent Owner: SKYWORKS SOLUTIONS, INC. 

Application No./Patent No.: _1_3/_4_6_8_,7_4_9 _________ _ Filed/Issue Date: May 10, 2012 ---'--'--------------
Titled: 

APPARATUS AND METHODS FOR BIASING POWER AMPLIFIERS 

SKYWORKS SOLUTIONS, INC. ____________________ ,a corporation 

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc. 

states that it is: 

1. [8] the assignee of the entire right, title, and interest in; 

2. □ an assignee of less than the entire right, title, and interest in 
(The extent (by percentage) of its ownership interest is ____ %);or 

3. D the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made) 

the patent application/patent identified above, by virtue of either: 

A. [8] An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel 028855 , Frame 0124 , or for which a 
copy therefore is attached. 

OR 

B. □ A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1. From: To: ________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ________ Frame ________ , or for which a copy thereof is attached. 

2. From: To: 

The document was recorded in the United State·s Patent and Trademark Office at 

Reel Frame _______ _, or for which a copy thereof is attached. 

3. From: To: ________________ _ 

The document was recorded in the United States Patent and Trademark Office at 

Reel ________ , Frame _______ --' or for which a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

As required by 37 CFR 3.73(b)(1)(i), the documentary evidence of the chain of title from the original owner to the assignee was, 
or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in 
accordance with 37 CFR Part13, to record the assignment in the records of the USPTO. See MPEP 302.08] 

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee. 

~~ . ~ March 21, 2014 

Date 

DAVID TROSSEN ATTORNEY 

Printed or Typed Name Title 
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time 
you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner 
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-B0O-PTO-9199 and select option 2. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection 
with your submission of the attached form related to a patent application or patent. Accordingly, 
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the 
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; 
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark 
Office is to process and/or examine your submission related to a patent application or patent. If you do 
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or 
abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the 
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from 
this system of records may be disclosed to the Department of Justice to determine whether 
disclosure of these records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of 
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to 
opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of 
Congress submitting a request involving an individual, to whom the record pertains, when the 
individual has requested assistance from the Member with respect to the subject matter of the 
record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the 
Agency having need for the information in order to perform a contract. Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 1974, as 
amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in 
this system of records may be disclosed, as a routine use, to the International Bureau of the 
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal 
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to 
the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as 
part of that agency's responsibility to recommend improvements in records management 
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall 
be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not 
be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after 
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent 
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 
CFR 1.14, ·as a routine use, to the public if the record was filed in an application which 
became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application; an application open to public inspection or an 
issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

13/468,749 05/10/2012 

20995 
KNOBBE MARTENS OLSON & BEAR LLP 
2040 MAIN STREET 
FOURTEENTH FLOOR 
IRVINE, CA 92614 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO:\IER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT 

Ping Li 

ATTY. DOCKET NO./TITLE 

SKYWRKS.000GEN 
CONFIRMATION NO.1497 

POA ACCEPTANCE LETTER 

111111111111111111111111]~!1]m1i~1i~uii1i~ ~H] 11111111111111111111111 

Date Mailed: 03/31/2014 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 03/21/2014. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/sleutchit/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

13/468,749 05/06/2014 

20995 7590 04/16/2014 

KNOBBE MARTENS OLSON & BEAR LLP 
2040 MAIN STREET 
FOURTEENTH FLOOR 
IRVINE, CA 92614 

PATENT NO. 

8717101 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

SKYWRKS.000GEN 1497 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment is 23 day(s). Any patent to issue from the above-identified application will 
include an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the 
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee 
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management 
(ODM) at (571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Ping Li, Dunstable, MA; 
Paul T. DiCarlo, Marlborough, MA; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 

IR103 (Rev. 10/09) 
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Docket No.: SKYWRKS.280A August 26, 2014 
Page 1 of 1 

Please Direct All Correspondence to Customer Number 20995 

Inventor 

App. No. 

Filed 

Patent No. 

Issue Date 

Title 

ConfNo. 

REQUEST FOR CERTIFICATE OF CORRECTION 

Ping Li, et al. 

13/468,749 

May 10, 2012 

8,717,101 

May 6, 2014 

APPARATUS AND METHODS FOR BIASING POWER AMPLIFIERS 

1497 

Commissioner for Patents 
Office of Data Management Attention: Certificates of Correction Branch 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

Enclosed for filing is a Certificate of Correction in connection with the above-identified 
patent. 

Errors cited in the Certificate of Correction appear to have been incurred through the fault 
of the PTO (see 35 USC § 254, 37 CFR § 1.322, and MPEP § 1480). No fee is believed to be 
required. Charge to our Deposit Account No. 11-1410 is authorized for any additional or 
remaining fees. 

Dated: August 25, 2014 _____ _ 

18657104 
081314 

Respectfully submitted, 

KNOBBE, MARTENS, OLSON & BEAR, LLP 

By: /David Trossen/ __________ _ 
David Trossen 
Registration No. 59,406 
Attorney of Record 
Customer No. 20995 
(415) 954-4114 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

PATENT NO. 

APPLICATION NO. 

ISSUE DATE 

INVENTORS 

8,717,101 

13/468,749 

May 6, 2014 

Li, et al. 

Page 1 of 1 

It is certified that an error appears or errors appear in the above-identified patent and that said Letters 

Patent is hereby corrected as shown below: 

18657116 
081314 

In column 17 at line 29, In Claim 13, change "10 O" to --10 kO--. 

MAILING ADDRESS OF SENDER: 

David Trossen 
KNOBBE, MARTENS, OLSON & BEAR, LLP 
2040 Main Street, 14th Floor 
Irvine, California 92614 

PTO/SB/44 Equivalent 

DOCKET NO. SKYWRKS.280A 

EX-1002 0143 
Kangxi Communication Technologies (Shanghai) Co., Ltd. v. Skyworks Solutions, Inc.



Electronic Acknowledgement Receipt 

EFSID: 19966434 

Application Number: 13468749 

International Application Number: 

Confirmation Number: 1497 

Title of Invention: APPARATUS AND METHODS FOR BIASING POWER AMPLIFIERS 

First Named Inventor/Applicant Name: Ping Li 

Customer Number: 20995 

Filer: David R. Trossen/Christina Graul 

Filer Authorized By: David R. Trossen 

Attorney Docket Number: SKYWRKS.000GEN 

Receipt Date: 26-AUG-2014 

Filing Date: 10-MAY-2012 

Time Stamp: 14:10:53 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

2014-08-26_Req uest_for _ Certif 44965 

1 Request for Certificate of Correction icate_of_Correction_SKYWRKS- no 2 
280A.pdf db7f9aacd88828f00ccd9229841 c883ab09! 

f013 

Warnings: 

Information: 

EX-1002 0144 
Kangxi Communication Technologies (Shanghai) Co., Ltd. v. Skyworks Solutions, Inc.



Total Files Size (in bytes) 44965 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 

EX-1002 0145 
Kangxi Communication Technologies (Shanghai) Co., Ltd. v. Skyworks Solutions, Inc.



PATENT NO. 

APPLICATION NO. 
DATED 
INVENTOR(S) 

UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

: 8,717, 101 B2 

: 13/468749 

: May 6, 2014 

: Li et al. 

Page 1 of 1 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below: 

In the Claims 

In column 17 at line 29, In Claim 13, change "IO Q" to --10 ill--. 

Signed and Sealed this 
Twenty-first Day of October, 2014 

Michelle K. Lee 
Deputy Director of the United States Patent and Trademark Office 

EX-1002 0146 
Kangxi Communication Technologies (Shanghai) Co., Ltd. v. Skyworks Solutions, Inc.


	Abstract (10 May 2012)
	Application Data Sheet (10 May 2012)
	Specification (10 May 2012)
	Electronic Filing System Acknowledgment Receipt (10 May 2012)
	Claims (10 May 2012)
	Drawings-only black and white line drawings (10 May 2012)
	Fee Worksheet (SB06) (30 May 2012)
	Filing Receipt (30 May 2012)
	Notice to File Missing Parts (30 May 2012)
	Oath or Declaration filed (25 July 2012)
	Applicant Response to Pre-Exam Formalities Notice (25 July 2012)
	Electronic Filing System Acknowledgment Receipt (25 July 2012)
	Fee Worksheet (SB06) (25 July 2012)
	Fee Worksheet (SB06) (02 August 2012)
	Filing Receipt (02 August 2012)
	Miscellaneous Communication to Applicant - No Action Count (09 October 2012)
	Notice of Publication (15 November 2012)
	Information Disclosure Statement (IDS) Form (SB08) (12 December 2012)
	Electronic Filing System Acknowledgment Receipt (12 December 2012)
	Foreign Reference (12 December 2012)
	Other reference-Patent/Application/Search Documents (12 December 2012)
	Information Disclosure Statement (IDS) Form (SB08) (12 December 2012)
	Index of Claims (02 August 2013)
	Search information including classification, databases and other search related notes (02 August 2013)
	List of references cited by examiner (02 August 2013)
	List of References cited by applicant and considered by examiner (02 August 2013)
	Bibliographic Data Sheet (02 August 2013)
	Non-Final Rejection (02 August 2013)
	Examiner's search strategy and results (02 August 2013)
	Fee Worksheet (SB06) (31 October 2013)
	Fee Worksheet (SB06) (31 October 2013)
	Amendment/Request for Reconsideration-After Non-Final Rejection (31 October 2013)
	Claims (31 October 2013)
	Applicant Arguments/Remarks Made in an Amendment (31 October 2013)
	Electronic Filing System Acknowledgment Receipt (31 October 2013)
	Examiner's search strategy and results (24 December 2013)
	Search information including classification, databases and other search related notes (24 December 2013)
	Issue Information including classification, examiner, name, claim, renumbering, etc. (24 December 2013)
	Bibliographic Data Sheet (24 December 2013)
	Notice of Allowance and Fees Due (PTOL-85) (24 December 2013)
	Index of Claims (24 December 2013)
	Electronic Filing System Acknowledgment Receipt (21 March 2014)
	Power of Attorney (21 March 2014)
	Fee Worksheet (SB06) (21 March 2014)
	Issue Fee Payment (PTO-85B) (21 March 2014)
	Miscellaneous Incoming Letter (21 March 2014)
	Assignee showing of ownership per 37 CFR 3.73 (21 March 2014)
	Communication - Re:  Power of Attorney (PTOL-308) (31 March 2014)
	Issue Notification (16 April 2014)
	Request for Certificate of Correction (26 August 2014)
	Electronic Filing System Acknowledgment Receipt (26 August 2014)
	Certificate of Correction - Post Issue Communication (21 October 2014)



