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SiGe HBT Class AB Power Amplifier for
Wireless Communications
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Abstract: Good performance SiGe power amplifiers applicable to wireless communications are demonstrated- The

output power can reach more than 30dBm in class B mode- And in class AB mode the output power at 1dB com-

pression point ( Pias) is 24dBm,the output third order intercept (T OI) power is 39dBm under Ve of 4V -The high-

est power added efficiency (PAE) and PAE at 1dB compression point are 34% and 25%, respectively - T he adjacent

channel power rejection for CDM A signal is more than 42dBc,which complies with IS99 specification -
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1 Introduction

Wireless communication systems require high
performance RF/microwave devices and circuits-
The mobile communication is now transforming in-
to the third generation,in which the CDM A mode
communication will become the essential mode- In
this mode, the required output power will be small-
er than that in GSM mode, but the linearity re-
quirement is very demanding .

Recent trends are towards increasing the in-
tegrity of circuits- Hence more and more RF func-
tions are implemented in silicon CMOS process-
However: power amplifier is difficult to be inte-
grated with other parts,and difficult to be realized
in CMOS process as well- Although efforts are be-

ing taken in this way,in the near future: Si/SiGe
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BiCM OS process and -V process will still be the
main means- SiGe BiCMOS process provides high
performance and can be integrated with Si CMOS
process simultaneously- So SiGe BiCM OS process
is the most promising candidate for the RF power
amplifiers-

SiGe HBT process is mature enough to be pro-
moted in commercial market- More and more power

2~17 . R
J implemented in SiGe process are re-

amplifiers[
ported in recent years- In this paper: we report a
high performance SiGe HBT hybrid power amplifi-
er> which is believed to be the first report in

China-

2 Power amplifiers

Our power amplifier is manufactured in hybrid

microstrip form- The material epitaxy and active
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transistor manufacture were reported before™ -

The transistor’s input and output impedance were
estimated first;and then the external matching cir-
cuits were designed- Some adjusts were taken sub-
sequently during the measurement- Then by mea-
suring the passive matching circuits impedance;the
transistor’s input and output impedance were ob-
tained- Hence the circuit was re-designed- After
several iterations, the final circuit was obtained-

The circuit schematic is displayed in Fig- 1.
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Fig- 1 Schematic of class AB SiGe power amplifier

The substrate of the demonstration board is
teflon with dielectric constant of 2 -3.The external
matching components are composed of surface
mount capacitors, inductors and microstrip lines-
The power transistor can be biased in class AB or
B mode; by adjusting a variable resistor in series
with the base terminal and the base bias voltage-
Class AB mode can achieve relatively high efficien-
cy and linearity simultaneously, while class B will

suffer linearity loss of some extend-

3 Results

The performance of the amplifier was mea-
sured under Ve of 3 and 4V -Figure 2 is the output
power and power added efficiency (PAE) under Ve
of 3V. In working frequency of CDMA band
( 836M Hz) » the highest PAE is 34% when output
power is 27dBm- At ldB compression point, the
output power is 23 2dBm, with PAE of 17%. By
increasing Ve to 4V, the output power at 1dB com-

pression point -can approach, almost to 25dBm .
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Fig-2 Class AB SiGe power amplifier's output per-
formance

Linearity is critical for CDM A operation- The
third order intermodulation (IP3) and adjacent
channel power rejection (ACPR) performance were
measured- Figure 3 is the result under Ve of 4V.
The output third order intercept ( TOI) power is
39dBm - While IP3 is the measure in continuous op-
eration mode; ACPR can give a more direct indica-
tion of the performance in the digital modulation
communication environment - In IS99, the minimum
ACPR is 42dBc, while the recommended is 49dBc-
Our measurement got a result of 42 8dBc when the

channel power is about 25dBm -
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Fig-3 Class AB hybrid SiGe power amplifier 's per-
f1=835MHz and

formance in two tone operation

f2=836MHz

Figure 4 shows the circuit performance in
class B configuration- Ve is increased a little to
4 1V to achieve higher output power-In this condi-

tion, at; 1dB compression point the output power
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can reach 30dBm with PAE of 30%.
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Fig-4 Output performance in Class B mode oper-

ation

4 Conclusion

SiGe HBT power amplifiers with good perfor-
mance applicable to wireless communications were
demonstrated- Both high output power and lineari-
ty can be obtained- The highest output power is
30dBmand ACPR is more than 42dBc- The hybrid
circuit is the basis for power amplifier modules-
Generally speaking:there are two kinds of industri-
alized commercial power amplifiers: power modules
and monolithic integrated circuits (MMICs) - Pow-
er module is implemented with the advanced pack-
age method such as chip on board and surface
mount components- It can be developed from its
counterpart of hybrid microstrip circuits by de-

creasing the components' size and some necessary

circuits alteration- With the development of more
and more high quality and small footprint surface
mount components, power module can be realized
more and more easily-So the hybrid circuits can be
improved into power modules for practical applica-
tion- T he research of power transistor model is be-
ing performed to facilitate the integrated power
amplifiers design-
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