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(57) Abstract: Techniques for integrating a common-source and common-gate amplifier topology in a single amplifier design. In
one aspect, an input voltage is provided to both a common- source amplitier and a common-gate amplifier. The output voltages of
the common- source amplifier and the common-gate amplifier are provided to a difference block for generating a single-ended
voltage proportional to the difference between the output voltages. When applied to the design of, e.g., low-noise amplitiers
(LNA's), the disclosed techniques may otfer improved noise performance over the prior art.
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This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:
because they relate to parts of the intemational application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specificaity:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lli Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found muiltiple inventions in this international application, as follows:

see additional sheet

-

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
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3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant’s protest but the appiicable protest
fee was not paid within the time limit specified in the invitation.

IE No protest accompanied the payment of additional search fees.
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 21(

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-5, 11-15, 21, 22

A method for amplifying an input voltage to produce a
single-ended output voltage, the method comprising:
amplifying the input voltage using a common—-gate amplifier
to generate a common-gate output voltage;

amplifying the input voltage using a common-source amplifier
to generate a common-source output voltage; and

generating the difference between the common-gate output
voltage and the common-source output voltage using a
difference block to produce the single-ended output voltage,
wherein generating the difference comprising:

coupling the common-gate output voltage to the gate (source)
of a first difference transistor; and

coupling the common-source output voltage to the source
(gate) of the first difference transistor;

the single-ended output voltage being coupled to the drain
of the first difference transistor and a corresponding
apparatus.

2. claims: 6, 16

A method for amplifying an input voltage to produce a
single-ended output voltage, the method comprising:
amplifying the input voltage using a common—-gate amplifier
to generate a common-gate output voltage;

amplifying the input voltage using a common-source amplifier
to generate a common-source output voltage; and

generating the difference between the common-gate output
voltage and the common-source output voltage using a
difference block to produce the single-ended output voltage,
wherein generating the difference comprising:

coupling the common-gate output voltage to the gate of a
first difference transistor of a differential pair, the
differential pair further comprising a second difference
transistor having a source coupled to the source of the
first difference transistor, the differential pair further
comprising respective loads coupled to the drains of the
first and second difference transistors, the differential
pair further comprising a tail current source;

coupling the common-source output voltage to the gate of the
second difference transistor; and

converting the differential voltage between the drains of
the first and second difference transistors to the
single-ended output voltage and a corresponding apparatus.

3. claims: 7, 8, 17, 18

A method for amplifying an input voltage to produce a
single-ended output voltage, the method comprising:
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amplifying the input voltage using a common-gate amplifier
to generate a common-gate output voltage;

amplifying the input voltage using a common-source amplifier
to generate a common-source output voltage; and

generating the difference between the common-gate output
voltage and the common-source output voltage using a
difference block to produce the single-ended output voltage,
the amplifying the input voltage using a common-gate
amplifier comprising coupling the input voltage to the
source of a common-gate transistor, the source of the
common—gate transistor further coupled to a source
impedance, the drain of the common-gate transistor further
coupled to a load impedance and a corresponding apparatus.

4. claims: 9, 19

A method for amplifying an input voltage to produce a
single-ended output voltage, the method comprising:
amplifying the input voltage using a common-gate amplifier
to generate a common-gate output voltage;

amplifying the input voltage using a common-source amplifier
to generate a common-source output voltage; and

generating the difference between the common-gate output
voltage and the common-source output voltage using a S
difference block to produce the single-ended output voltage,
the amplifying the input voltage using a common-source
amplifier comprising:

coupling the input voltage to the gate of a first
common-source transistor, the drain of the first
common-source transistor coupled to the drain of a second
common-source transistor, the second common-source
transistor being complementary to the first common-source
transistor; and

coupling the input voltage to the gate of the second
common-source transistor and a corresponding apparatus.

5. claims: 10, 20

A method for amplifying an input voltage to produce a
single-ended output voltage, the method comprising:
amplifying the input voltage using a common-gate amplifier
to generate a common-gate output voltage;
amplifying the input voltage using a common-source amplifier
to generate a common-source output voltage; and -
generating the difference between the common-gate output
voltage and the common-source output voltage using a
difference block to produce the single-ended output voltage,
the amplifying the input voltage using a common-source
amplifier comprising buffering the output of the
common-source amplifier using a cascoded transistor and a

* corresponding apparatus.
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6. claim: 23

A device for wireless communications, the device comprising
a TX LO signal generator, at least one baseband TX
amplifier, an upconverter coupled to the TX LO signal
generator and the at least one baseband TX amplifier, a TX
filter coupled to the output of the upconverter, a power
amplifier (PA) coupled to the TX filter, an RX LO signal
generator, an RX filter, a downconverter coupled to the RX
LO signal generator and the RX filter, a low-noise amplifier
(LNA) coupled to the RX filter, and a duplexer coupled to
the PA and the LNA, the LNA amplifying an output voltage of
the duplexer to produce a single-ended output voltage, the
LNA comprising:

a common-gate amplifier configured to amplify the output
voltage of the duplexer to generate a common—gate output
voltage;

a common-source amplifier configured to amplify the output
voltage of the duplexer to generate a common-source output
voltage; .

a difference block configured to generate a difference
between the common-gate output voltage and the common-source
output voltage to produce the single-ended output voltage.
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