RF Amplifier Design Using ISL73xxxRH Transistor Array
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Introduction
This application note presents the ISL73096RH/ISL73127RH/ISL73128RH transistor arrays and focuses on designing RF amplifiers employing these featured transistor arrays. This note provides the complete design procedures of matched (800 MHz to 2500 MHz) high-gain low-noise amplifier and 10 MHz to 600 MHz wideband feedback amplifier.

The ISL73096RH, ISL73127RH and ISL73128RH transistor arrays are fabricated in a complementary bipolar bonded wafer silicon-on-insulator (SOI) technology, dubbed UHF-1. All three products make use of the same die, which has both NPN and PNP transistors on it. Figure 1 shows the pinouts of the three different products.





Figure 1  Pinouts of ISL73096RH, ISL73127RH, ISL73128RH

The SOI process has the advantage of lower DC and AC parasitic leakage currents as opposed to junction isolation, which leads to good isolation between transistors. Furthermore, an SOI process provides substantially lower collector to substrate capacitance, immunity to any possible latch-up between the devices, and superior radiation hardness.

The ISL73127RH is used for the two stage matched (800 MHz to 2500 MHz) high-gain amplifier design, while the ISL73096RH is used for the 10 MHz to 600 MHz wideband feedback amplifier.

Circuit Design
High-Gain Low-Noise Amplifier
One important design requirement for an RF amplifier is the accurate control of input and output impedance levels. This is especially important if the amplifier is to interface with matched source and load impedances.




Figure 2  High-Gain Low-Noise Amplifier Realized with ISL73127RH

Based on S-parameter measurements, for a common-emitter configuration, transistors of ISL73127RH exhibit a prematched condition on the input side over a wide range of frequencies. The package lead and bond wire inductances for these transistors make the input impedance close to 50 Ω. For IC = 5 mA – 10 mA, VCE = 2 V – 5 V, the input VSWR of Q2 and Q5 was less than -10 dB for frequencies of 800 MHz to 3000 MHz. Furthermore, for these transistors, a good output match, output VSWR < -10 dB for frequencies 300 MHz to 3000 MHz, could be accomplished through bypassing the collector with a 100 Ω resistor. As the single stage amplifiers built with Q2 and Q5 both show good input and output matching, they can be cascaded for higher gain without requiring an impedance transforming network. Figure 2 shows the final two stage amplifier. The advantage of this circuit is its simplicity. This design does not use any tuning inductors or capacitors which would tend to increase the cost of the circuit. Furthermore, this circuit accomplishes higher gain by cascading two amplifier stages built with integrated transistors.

