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Methods and systems for processing signals are disclosed
herein. In one aspect of the invention a circuit for processing
signals may comprise a triple well (TW) NMOS transistor
coupled to an amplifier core. The TW NMOS transistor may
track process and temperature variations (PVT) of at least
one NMOS transistor within the amplifier core. A drain of
the TW NMOS transistor may be coupled to a first inductor
and the first inductor may be coupled to a first voltage
source. The first voltage source may generate a standard
voltage of about 1.2V. A source of the TW NMOS transistor
may be coupled to a second inductor and the second inductor
may be coupled to the first voltage source. A gate of the TW
NMOS transistor may be coupled to a second voltage
source, where the second voltage source may generate a
standard voltage of about 2.5V.
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METHOD AND SYSTEM FOR LOW NOISE
AMPLIFIER (LNA) AND POWER AMPLIFIER (PA)
GAIN CONTROL
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FIELD OF THE INVENTION

[0020] Certain embodiments of the invention relate to the
processing of radio signals in a transceiver. More specifi-
cally, certain embodiments of the invention relate to a
method and system for low noise amplifier (LNA) and
power amplifier (PA) gain control.
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BACKGROUND OF THE INVENTION

[0021] Modern communication devices, such as radio
frequency (RF) communication devices, process electro-
magnetic wave signals with variable signal strength. The
variable signal strength varies depending on distance
between a transmitter and a receiver, as well as environ-
mental factors and process, temperature etc. variations
(PVT). A power amplifier (PA) is utilized prior to signal
transmission by a transmitter, for example, and a variable
gain low noise amplifier (LNA) is utilized after a signal is
received by a receiver, to amplify the signal and adjust the
signal gain accordingly. Conventional gain control circuits
in a signal amplifying device, however, do not improve the
linearity of the PA and/or LNA that is utilized for signal
amplification.

[0022] Different gain control techniques are utilized by
conventional gain control circuits in signal amplifying
devices without accounting for PVT. For example, amplifier
gain in a conventional LNA or PA devices is varied by
changing the resistance of one or more resonance tanks in
the conventional LNA or PA. A resonance tank may com-
prise one or more LC circuits, for example, adapted to
resonate at a determined frequency. By changing the induc-
tance (L) and/or capacitance (C) of the L.C tank, the overall
tank resistance may be changed and, as a result, the LNA’s
or PA’s gain may be changed as well. This technique,
however, does not compensate for gain variations in the core
amplifier circuit due to PVT.

[0023] Other conventional gain control techniques utilize
PMOS transistor switches to implement low gain and high
gain amplification within an exemplary LNA or PA. For
example, if the PMOS transistor is turned off, high gain
control may be applied by the exemplary LNA or PA.
Similarly, if the PMOS transistor is turned on, low gain
control may be applied by the LNA or PA. PMOS transistors
utilized in conventional variable gain LNA and PA devices,
however, cause high parasitic capacitance and increase
overall device non-linearity since variations, such as PVT, in
the core amplifying circuit are not tracked during an opera-
tion cycle. As a result, non-linearity decreases amplifier
sensitivity and contributes to the creation of intermodulation
(IM) products in the desired signal passband.

[0024] Further limitations and disadvantages of conven-
tional and traditional approaches will become apparent to
one of ordinary skill in the art through comparison of such
systems with the present invention as set forth in the
remainder of the present application with reference to the
drawings.

BRIEF SUMMARY OF THE INVENTION

[0025] Certain embodiments of the invention may be
found in a circuit for processing signals. The circuit may
comprise a triple well (TW) NMOS transistor coupled to an
amplifier core. The TW NMOS transistor may track process
and temperature variations (PVT) of at least one NMOS
transistor within the amplifier core. A drain of the TW
NMOS transistor may be coupled to a first inductor and the
first inductor may be coupled to a first voltage source. The
first voltage source may generate a standard voltage of about
1.2V. A source of the TW NMOS transistor may be coupled
to a second inductor and the second inductor may be coupled
to the first voltage source. A gate of the TW NMOS
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transistor may be coupled to a second voltage source, where
the second voltage source may generate a standard voltage
of about 2.5V. The gate may receive a control signal
associated with a power status of the TW NMOS transistor.
A third well of the TW NMOS transistor may be coupled to
the first voltage source.

[0026] Certain embodiments of the invention may also be
found in a method for processing signals. The method may
comprise tracking process and temperature variations (PVT)
of at least one NMOS transistor within an amplifier core
utilizing a triple well (TW) NMOS transistor coupled to the
amplifier core. A drain of the TW NMOS transistor may be
coupled to a first inductor and the first inductor may be
coupled to a first voltage source. The first voltage source
may generate a standard voltage of about 1.2V. A source of
the TW NMOS transistor may be coupled to a second
inductor and the second inductor may be coupled to the first
voltage source. A gate of the TW NMOS transistor may be
coupled to a second voltage source, where the second
voltage source may generate a standard voltage of about
2.5V. The gate may receive a control signal associated with
a power status of the TW NMOS transistor. A third well of
the TW NMOS transistor may be coupled to the first voltage
source.

[0027] Another embodiment of the invention may be
found in a circuit for processing signals. The circuit may
comprise a triple well (TW) NMOS transistor coupled to an
amplifier core. The TW NMOS transistor may be adapted to
track process and temperature variations (PVT) of at least
one NMOS transistor within the amplifier core. A source of
the TW NMOS transistor may be coupled to a first terminal
of a first inductor. The first terminal of the first inductor may
be coupled to the amplifier core. A second terminal of the
first inductor may be coupled to a first voltage source. A gate
of the TW NMOS transistor may be coupled to a second
voltage source and a drain of the TW NMOS transistor may
be coupled to a first terminal of a second inductor. The first
terminal of the second inductor may be coupled to the
amplifier core. A second terminal of the second inductor may
be coupled to the first voltage source. A third well of the TW
NMOS transistor may be coupled to the first voltage source.

[0028] These and other features and advantages of the
present invention may be appreciated from a review of the
following detailed description of the present invention,
along with the accompanying figures in which like reference
numerals refer to like parts throughout.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF
THE DRAWINGS

[0029] FIG. 1 is a circuit illustrating an amplifier circuit
that may be utilized in connection with an embodiment of
the invention.

[0030] FIG. 2 is a circuit illustrating exemplary low noise
amplifier (LNA) and power amplifier (PA) circuits that may
be utilized in connection with an embodiment of the inven-
tion.

[0031] FIG. 3 is a circuit illustrating an exemplary ampli-
fier circuit with a PMOS transistor switch that may be
utilized in connection with an embodiment of the invention.

[0032] FIG. 4 is an exemplary circuit illustrating NMOS,
PMOS, and triple well (TW) NMOS transistors that may be
utilized in connection with an embodiment of the invention.
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[0033] FIG. 5A is a circuit illustrating an amplifier circuit
with a triple well (TW) NMOS transistor, in accordance with
an embodiment of the invention.

[0034] FIG. 5B is a circuit illustrating an amplifier circuit
with a plurality of triple well (TW) NMOS transistors, in
accordance with an embodiment of the invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0035] Certain embodiments of the invention may be
found in a circuit for processing signals, such as a signal
amplifying circuit. The signal amplifying circuit may com-
prise an amplifier core and one or more NMOS transistors,
such as triple well (TW) NMOS transistors, which may be
coupled to the core and utilized for gain control. In accor-
dance with an aspect of the invention, a TW NMOS tran-
sistor may be utilized to track process and temperature
variations (PVT) of at least one NMOS transistor within the
amplifier core in a LNA and/or a PA. Since a LNA and/or PA
amplifier core may comprise NMOS transistors, an NMOS
transistor utilized as a switch outside the core, may be
utilized to track the transconductance g, as well as other
variations, such as PVT, within the core NMOS transistors.

[0036] A LNA or a PA utilizing an NMOS transistor
switch, such as TW NMOS, is characterized by a well
defined high and low gain as the TW NMOS may be adapted
to track PVT within core NMOS devices. By using TW
NMOS switch in a LNA and/or a PA, parasitic capacitance
may be decreased, amplifier sensitivity may be significantly
improved, and gain values may be well defined. For
example, a minimum gain may be well defined for a large
interference/blocker signal and maximum gain may be well
defined for a small desired signal. In another aspect of the
invention, multiple NMOS transistors may be utilized as
switches resulting in multiple well-defined gain values for a
LNA and/or a PA.

[0037] FIG. 1 is a circuit illustrating an amplifier circuit
100 that may be utilized in connection with an embodiment
of the invention. Referring to FIG. 1, the amplifier circuit
100 may comprise an amplifier core 102, inductors 112 and
114, capacitors 108 and 110, and a voltage supply rail 116.
In operation, the LC-tank comprising inductor 112 and
capacitor 108 and/or the LC-tank comprising inductor 114
and capacitor 110 may be tuned to a resonance frequency f,
and may limit the bandwidth of the incoming signal 104. For
example, the LC-tank comprising inductor 112 and capacitor
108 and/or the LC-tank comprising inductor 114 and capaci-
tor 110 may be tuned to resonate at approximately 900 MHz
for an incoming GSM signal 104. The amplifier core 102
may comprise suitable circuitry or logic and may be adapted
to amplify the incoming signal 104 to generate an output
signal 106.

[0038] In one aspect of the invention, the LC-tank com-
prising inductor 112 and capacitor 108 and/or the LC-tank
comprising inductor 114 and capacitor 110 may be replaced
by corresponding load resistors and gain within the amplifier
core 102 may be changed by proportionally changing the
resistance of the load resistors. For example, high gain may
be achieved with a high load resistance and lower gain may
be achieved by a lower load resistance. High amplifier
sensitivity and well defined gain of the amplifier circuit 100
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may be achieved by using a triple well (TW) NMOS
transistor as a load, as further explained herein below.

[0039] The amplifier circuit 100 may be utilized for signal
amplification immediately after a signal is received by a
receiver, for example. In addition, the amplifier circuit 100
may also be utilized to amplify a signal prior to transmis-
sion. Depending on the particular application, the amplifier
core 102 may be utilized with additional circuitry, such as a
mixer, to downconvert or upconvert a signal, if the amplifier
circuit 100 is used in a receiver LNA or a transmitter PA,
respectively.

[0040] FIG. 2 is a circuit 200 illustrating exemplary low
noise amplifier (LNA) 201a and power amplifier (PA) 2015
circuits that may be utilized in connection with an embodi-
ment of the invention. Referring to FIG. 2, the exemplary
LNA amplifier circuit 201a may comprise a LNA 204 and a
downconversion mixer 208. The exemplary PA amplifier
circuit 2015 may comprise a PA 222 and an upconversion
mixer 226.

[0041] The LNA 204 in the LNA amplifier circuit 201a
may comprise suitable circuitry and/or code and may be
adapted to receive an input signal 202 and generate an
amplified RF signal 206. The LNA 204 may be also adapted
to adjust the gain of the input signal 202 in accordance with
one or more gain control signals, for example. In one aspect
of the invention, the LNA 204 may comprise one or more
NMOS transistors, such as TW NMOS transistors, that may
be utilized by the amplifier core as a switch for triggering
different gain levels. For example, a TW NMOS transistor
utilized by the LNA 204 may be adapted to be turned on and
off in accordance with the gain control signal, triggering low
and high gain, respectively.

[0042] The downconversion mixer 208 may comprise
suitable circuitry and/or logic and may be adapted to receive
the RF signal 206 and downconvert it to an intermediate
frequency (IF)/baseband signal 210. The IF/baseband signal
210 may then be further filtered and/or amplified.

[0043] In operation, the LNA 204 may receive the incom-
ing signal 202 and may amplify it in accordance with one or
more gain control signals communicated to the LNA 204.
Well defined gain levels and reduced parasitic capacitance
within the LNA 204 may be achieved by using a TW NMOS
transistor as a switch. In this manner, by utilizing a gain
control signal corresponding to a power status of the TW
NMOS transistor, the LNA 204 may apply a maximum gain,
if the input signal 202 comprises a weak desired signal, or
a minimum gain, if the input signal 202 comprises a strong
interference/blocker signal. After the LNA 204 amplifies the
input signal 202 and generates the RF signal 206, the
downconversion mixer 208 may downconvert the RF signal
206 to IF/baseband signal 210. The IF/baseband signal 210
may then be further processed by additional filtering and/or
amplifying, for example.

[0044] The PA 222 in the PA amplifier circuit 2015 may
comprise suitable circuitry and/or code and may be adapted
to receive an upconverted RF signal 224 and generate an
amplified output signal 220. The PA 222 may be also
adapted to adjust the gain of the RF signal 224 in accordance
with one or more gain control signals, for example. In
another aspect of the invention, the PA 222 may comprise
one or more NMOS transistors, such as TW NMOS tran-
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sistors, that may be utilized by the amplifier core as a switch
for triggering different gain levels. For example, a TW
NMOS transistor utilized by the PA 222 may be adapted to
be turned on and off in accordance with the gain control
signal, triggering low and high gain, respectively.

[0045] The upconversion mixer 226 may comprise suit-
able circuitry and/or logic and may be adapted to receive an
IF/baseband signal 228 and upconvert it to an RF signal 224.
After the RF signal 224 is amplified by the PA 222, it may
be transmitted as an output signal 220.

[0046] In operation, an IF/baseband signal 228 may be
upconverted by the upconversion mixer 226 to generate RF
signal 224. The PA 222 may receive the incoming RF signal
224 and may amplify it in accordance with one or more gain
control signals communicated to the PA 222. Well defined
gain levels and reduced parasitic capacitance within the PA
222 may be achieved by using a TW NMOS transistor as a
switch. In this manner, by utilizing a gain control signal
corresponding to a power status of the TW NMOS transistor,
the PA 222 may apply a maximum gain, if the input RF
signal 224 comprises a weak desired signal, or a minimum
gain, if the input RF signal 224 comprises a strong inter-
ference/blocker signal.

[0047] FIG. 3 is a circuit illustrating an exemplary ampli-
fier circuit with a PMOS transistor switch that may be
utilized in connection with an embodiment of the invention.
Referring to FIG. 3, the amplifier circuit 300 may comprise
inductors 312 and 314, PMOS transistor PT, and amplifier
core 302. The amplifier core 302 may comprise suitable
circuitry and/or logic and may be adapted to receive an
incoming signal 318, amplify the received signal, and gen-
erate an output signal 320. For example, the amplifier core
302 may comprise one or more NMOS transistors that may
be utilized for amplifying the input signal 318.

[0048] In one aspect of the invention, the amplifier core
302 may utilize PMOS transistor PT to control one or more
gain levels of the amplifier core 302. The source 304 and
drain 306 of transistor PT may be coupled to inductors 312
and 314, respectively. The gate 308 of transistor PT may be
coupled to voltage rail 316. A gain control signal 310 may
be asserted on the gate 308 to enable or disable the transistor
PT and to assert low or high gain on the incoming signal
318.

[0049] In operation, the amplifier core 302 may receive
the incoming signal 318. If the incoming signal 318 com-
prises a weak desired signal, the gain control (GC) signal
310 may be asserted, for example, GC set to logic 1, by
connecting the gate 308 of transistor PT to voltage rail 316
with voltage V. If the gain control signal 310 is asserted,
the PMOS transistor PT will be turned off and the amplifier
core 302 may assert high gain on the incoming signal 318.
If the incoming signal 318 comprises a strong interference/
blocker signal, the gain control signal 310 may be de-
asserted, for example, GC set to logic 0, by disconnecting
the gate 308 of transistor PT from voltage rail 316 with
voltage V. If the gain control signal 310 is de-asserted, the
PMOS transistor PT will be turned on and the amplifier core
302 may assert low gain on the incoming signal 318.

[0050] In one aspect of the invention, parasitic capacitance
within the amplifier circuit 300 may be reduced and sensi-
tivity of the amplifier core 302 may be increased by utilizing
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an NMOS transistor, such as a triple well NMOS transistor,
in place of the PMOS transistor PT as further explained with
regard to FIGS. 5A and 5B.

[0051] FIG. 4 is an exemplary diagram 400 illustrating
NMOS, PMOS, and triple well (TW) NMOS transistors that
may be utilized in connection with an embodiment of the
invention. Referring to FIG. 4, there is illustrated an exem-
plary NMOS transistor 402, a PMOS transistor 410, and a
TW NMOS transistor 420.

[0052] The NMOS transistor 402 may comprise a gate
404, a source 406, and a drain 408. The source 406 and the
drain 408 may be implemented in a p-substrate 432. The
PMOS transistor 410 may comprise a gate 412, a source 414,
and a drain 416. The source 414 and the drain 416 may be
implemented in an n-well 418, and the n-well 418 may be
implemented in the p-substrate 432. The TW NMOS tran-
sistor 420 may comprise a gate 422, a source 424, and a
drain 426. The source 424 and the drain 426 may be
implemented in a p-well 428. The p-well 428 may be
implemented in an n-well 430, and the n-well 430 may be
implemented in the p-substrate 432.

[0053] The NMOS transistor 402, PMOS transistor 410,
and TW NMOS transistor 420 may each be utilized as gain
control switches in accordance with an amplifier circuit,
such as a LNA and/or a PA circuit. The TW NMOS transistor
420, however, may be utilized to achieve low parasitic
capacitance within the amplifier circuit, as well as increased
gain control sensitivity. As a result, an amplifier circuit
utilizing TW NMOS switch for gain control may be char-
acterized with well defined high and/or low gain and
improved amplifier linearity.

[0054] FIG. 5A is a circuit illustrating an amplifier circuit
with a triple well (TW) NMOS transistor, in accordance with
an embodiment of the invention. Referring to FIG. 5A, the
amplifier circuit 500 may comprise inductors 505 and 504,
a TW NMOS transistor N'T, and an amplifier core 502. The
amplifier core 502 may comprise suitable circuitry and/or
logic and may be adapted to receive an incoming signal 514,
amplify the received signal, and generate an output signal
516. For example, the amplifier core 502 may comprise one
or more NMOS ftransistors that may be utilized for ampli-
fying the input signal 514.

[0055] 1In one aspect of the invention, the amplifier core
502 may utilize the TW NMOS transistor TW to control one
or more gain levels of the amplifier core 502. The source 518
and drain 520 of transistor NT may be coupled to inductors
505 and 504, respectively. The inductors 505 and 504 may
be coupled to voltage rail 512 with supply voltage V.
Since transistor NT is an NMOS transistor, the gate voltage
V for gate 506 may be represented as V=V p+V, where
Vi is a determined threshold voltage. The gate 506, there-
fore, may be connected to a different supply voltage rail 513
in order for transistor N'T to operate as a switch. The supply
voltage rail 513 may utilize supply voltage Vp,, where
Viopi1>Vpp. In an exemplary aspect of the invention, Vp
may be approximately 1.2V and V,, may be approxi-
mately 2.5V, for example. A gain control signal 508 may be
asserted on the gate 506 to enable or disable the transistor
NT and to assert low or high gain on the incoming signal
514. The third well 510 of transistor NT may be connected
to voltage supply rail 512 with voltage V.

[0056] In operation, the amplifier core 502 may receive
the incoming signal 514. If the incoming signal 514 com-
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prises a strong interference/blocker signal, the gain control
(GC) signal 508 may be asserted, for example, GC set to
logic 1, by connecting the gate 506 of transistor NT to
voltage rail 513 with voltage VDD, and the third well 510
to supply voltage rail 512 with voltage V. If the gain
control signal 508 is asserted, or GC is set to logic 1, the TW
NMOS transistor NT will be turned on and the amplifier core
502 may assert low gain on the incoming signal 514. If the
incoming signal 514 comprises a weak desired signal, the
gain control signal 508 may be de-asserted, for example, GC
set to logic 0, by disconnecting the gate 506 of transistor NT
from voltage rail 513 with voltage V. If the gain control
signal 508 is de-asserted, or GC is set to logic 0, the TW
NMOS transistor NT will be turned off and the amplifier
core 502 may assert high gain on the incoming signal 514.

[0057] Inadifferent aspect of the invention, an amplifying
circuit may utilize several TW NMOS transistors in order to
achieve a well defined gain at more than two gain levels. For
example, an amplifying circuit utilizing more than one TW
NMOS transistors as gain control switches, may be charac-
terized by a well defined high gain, low gain, as well as
several well defined mid-gains, for example.

[0058] FIG. 5B is a circuit illustrating an amplifier circuit
with a plurality of triple well (TW) NMOS transistors, in
accordance with an embodiment of the invention. Referring
to FIG. 5B, the amplifier circuit 550 may comprise induc-
tors 555 and 554, TW NMOS transistors NT, through NT,,
and an amplifier core 552. The amplifier core 552 may
comprise suitable circuitry and/or logic and may be adapted
to receive an incoming signal 564, amplify the received
signal, and generate an output signal 566. For example, the
amplifier core 552 may comprise one or more NMOS
transistors that may be utilized for amplifying the input
signal 564.

[0059] 1In one aspect of the invention, the amplifier core
552 may utilize the TW NMOS transistors NT, through NT
to control a plurality of gain levels of the amplifier core 552.
Source connections 568 through 576, and drain connections
570 through 578 of transistors NT, through NT, may be
coupled to inductors 555 and 554, respectively. Inductors
555 and 554 may be coupled to voltage rail 562 with supply
voltage V. Since transistors NT, through NT, are NMOS
transistors, the respective gate voltages Vs for gates 556
through 574 may be represented as V5=V5+V 1, where V1.
is a determined threshold voltage.

[0060] Gates 556 through 574, therefore, may be con-
nected to a different supply voltage rail 563 in order for
transistors NT, through NT, to operate as a switches for
different gain levels of the amplifier core 552. The supply
voltage rail 563 may utilize supply voltage Vo, where
Vopi1>Vpp. In an exemplary aspect of the invention, Vp
may be approximately 1.2V and Vp,, may be approxi-
mately 2.5V, for example. Gain control signals 558 through
580 may be asserted on gates 556 through 574, respectively,
to enable or disable transistors NT,; through NT,_ and to
assert low or high gain on the incoming signal 564. Third
well connections 560 through 572 of transistors N'T, through
NT,, respectively, may be connected to voltage supply rail
562 with voltage Vpp.

[0061] In operation, the amplifier core 552 may receive
the incoming signal 564. If the incoming signal 564 com-
prises a weak desired signal, the gain control (GC) signals
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558 through 580 may be asserted, for example, GC set to
logic 1, by connecting the gates 556 through 574 of tran-
sistors NT; through NT, to voltage rail 563 with voltage
Vpp;- Third well connections 560 through 572 may be
connected to supply voltage rail 562 with voltage V. If
gain control signals 558 through 580 are asserted, TW
NMOS transistors NT, through NT, will be turned off and
the amplifier core 552 may assert high gain on the incoming
signal 564. If the incoming signal 564 comprises a strong
interference/blocker signal, gain control signals 558 through
580 may be de-asserted, for example, GC set to logic 0, by
disconnecting gates 556 through 574 of transistors NT,
through NT,_ from voltage rail 563 with voltage V. If
gain control signals 558 through 580 are de-asserted, TW
NMOS transistors NT, through NT, will be turned on and
the amplifier core 552 may assert low gain on the incoming
signal 564.

[0062] In a different aspect of the invention, one or more
well defined gains within the amplifier core 552 may be
asserted by utilizing different number of TW NMOS tran-
sistors. For example, by asserting different number of gain
control signals and connecting different combination of
gates from the plurality of gates 556 through 574, the
amplifier core 552 may be characterized by several well
defined mid gain levels, for example.

[0063] Accordingly, aspects of the invention may be real-
ized in hardware, software, firmware or a combination
thereof. The invention may be realized in a centralized
fashion in at least one computer system, or in a distributed
fashion where different elements are spread across several
interconnected computer systems. Any kind of computer
system or other apparatus adapted for carrying out the
methods described herein is suited. A typical combination of
hardware, software and firmware may be a general-purpose
computer system with a computer program that, when being
loaded and executed, controls the computer system such that
it carries out the methods described herein.

[0064] One embodiment of the present invention may be
implemented as a board level product, as a single chip,
application specific integrated circuit (ASIC), or with vary-
ing levels integrated on a single chip with other portions of
the system as separate components. The degree of integra-
tion of the system will primarily be determined by speed and
cost considerations. Because of the sophisticated nature of
modern processors, it is possible to utilize a commercially
available processor, which may be implemented external to
an ASIC implementation of the present system. Alterna-
tively, if the processor is available as an ASIC core or logic
block, then the commercially available processor may be
implemented as part of an ASIC device with various func-
tions implemented as firmware.

[0065] The invention may also be embedded in a computer
program product, which comprises all the features enabling
the implementation of the methods described herein, and
which when loaded in a computer system is able to carry out
these methods. Computer program in the present context
may mean, for example, any expression, in any language,
code or notation, of a set of instructions intended to cause a
system having an information processing capability to per-
form a particular function either directly or after either or
both of the following: a) conversion to another language,
code or notation; b) reproduction in a different material
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form. However, other meanings of computer program within
the understanding of those skilled in the art are also con-
templated by the present invention.

[0066] While the invention has been described with ref-
erence to certain embodiments, it will be understood by
those skilled in the art that various changes may be made and
equivalents may be substituted without departing from the
scope of the present invention. In addition, many modifica-
tions may be made to adapt a particular situation or material
to the teachings of the present invention without departing
from its scope. Therefore, it is intended that the present
invention not be limited to the particular embodiments
disclosed, but that the present invention will include all
embodiments falling within the scope of the appended
claims.

What is claimed is:

1. A circuit for processing signals, comprising a triple well
(TW) NMOS transistor coupled to an amplifier core, said
TW NMOS transistor tracks process and temperature varia-
tions (PVT) of at least one NMOS transistor within said
amplifier core.

2. The circuit according to claim 1, wherein a drain of said
TW NMOS transistor is coupled to a first inductor.

3. The circuit according to claim 2, wherein said first
inductor is coupled to a first voltage source.

4. The circuit according to claim 3, wherein said first
voltage source generates a standard voltage of about 1.2V.

5. The circuit according to claim 1, wherein a source of
said TW NMOS transistor is coupled to a second inductor.

6. The circuit according to claim 5, wherein said second
inductor is coupled to said first voltage source.

7. The circuit according to claim 1, wherein a gate of said
TW NMOS transistor is coupled to a second voltage source.

8. The circuit according to claim 7, wherein said second
voltage source generates a standard voltage of about 2.5V.

9. The circuit according to claim 7, wherein said gate
receives a control signal associated with a power status of
said TW NMOS transistor.

10. The circuit according to claim 1, wherein a third well
of said TW NMOS transistor is coupled to said first voltage
source.

11. A method for processing signals, comprising tracking
process and temperature variations (PVT) of at least one
NMOS transistor within an amplifier core utilizing a triple
well (TW) NMOS transistor coupled to said amplifier core.

12. The method according to claim 11, further comprising
coupling a drain of said TW NMOS transistor to a first
inductor.

13. The method according to claim 12, further comprising
coupling said first inductor to a first voltage source.

14. The method according to claim 13, wherein said first
voltage source generates a standard voltage of about 1.2V.

15. The method according to claim 11, further comprising
coupling a source of said TW NMOS transistor to a second
inductor.

16. The method according to claim 15, further comprising
coupling said second inductor to said first voltage source.

17. The method according to claim 11, further comprising
coupling a gate of said TW NMOS transistor to a second
voltage source.

18. The method according to claim 17, wherein said
second voltage source generates a standard voltage of about
2.5V.
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19. The method according to claim 17, further comprising
receiving by said gate a control signal associated with a
power status of said TW NMOS transistor.

20. The method according to claim 11, further comprising
coupling a third well of said TW NMOS transistor to said
first voltage source.

21. A circuit for processing signals, comprising a triple
well (TW) NMOS transistor coupled to an amplifier core,
said TW NMOS transistor tracks process and temperature
variations (PVT) of at least one NMOS transistor within said
amplifier core, wherein

a source of said TW NMOS transistor is coupled to a first
terminal of a first inductor;

said first terminal of said first inductor is coupled to said
amplifier core;
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a second terminal of said first inductor is coupled to a first
voltage source;

a gate of said TW NMOS transistor is coupled to a second
voltage source;

a drain of said TW NMOS transistor is coupled to a first
terminal of a second inductor;

said first terminal of said second inductor is coupled to
said amplifier core; and

a second terminal of said second inductor is coupled to
said first voltage source.
22. The circuit according to claim 21, wherein a third well
of said TW NMOS transistor is coupled to said first voltage
source.



