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A Feedforward High Power Amplifier with Loops that can Reduce RX
Band Noises as well as Intermodulation Distortion Signals
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Abstract

In this paper, a new power amplifier is proposed for reduction of amplified RX band noise signals as well
as intermodulation distortion signals using feedforward technique. This power amplifier is implemented for
IMT-2000 basestation TX frequency band. Both TX band intermodulation distortion signals and RX band noise
signals are reduced by controlling variable attenuator, phase shifter and error amplifier. The proposed power
amplifier, which contains two loops-intermodulation distortion signals cancellation loop and RX band noise signals
cancellation loop, can provide duplexer with low TX path insertion loss for various wireless communication
systems due to choice of loose RX attenuation characteristic. The principle of the proposed amplifier is described
graphically based on the conceptual schematic diagram. A two-tone test for power amplifier is done at 2.14GHz
with frequency spacing of 5MHz, and RX band rejection test is done over RX full band of 60MHz with 1.95GHz
center frequency. Experimental results represent that the cancellation performance of intermodulation distortion
signals and RX band noise signals are more than 31dB and 21dB, respectively.

Index Terms-power amplifier, feedforward technique, IMT-2000, attenuator, phase shifter, duplexer.
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(a) Configuration of main amplifier
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(b) Output characteristic of main amplifier
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Fig. 3. Configuration and output characteristic of J8 4. 94 He)7)g 32
main amplifier. Fig. 4. Circuit diagram of phase shifter.
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(a) Low phase shifting attenuator
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Fig. 5. Low phase shifter attenuator and its equi-
valent circuit.
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(a) Characteristic of TX band attenuator
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(b) Characteristic of RX band attenuator
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Fig. 7. Characteristic of RX bandpass filter.
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Fig. 8. 2-tones intermodulation characteristic of
the main amplifier before linearization.
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Fig. 10. 2-tones intermodulation characteristic of
the feedforward amplifier after lineariza-

tion.
17 NHov 2008 L7:@82:906
CHL 83, log MAG § dBs REF @ dB 3 -28.784 4B
CHZ log MAG 18 dB REF @ 4B a:=1.9992 4B
118, paa MMz
Fhe Er_n INPUT :cnll]
Cor

L3

1

I
2k o4 § Y B = g‘:- p ]

anmE /j
(JsEm U [
5 Jabae o

START 1| 795 0@ a8 MHz STOR 2 295. 200 200 MHz

a8 1. £4 F2 AA A9 94y 43
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