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OH3LWP 26.8.2004

1. 13 cm 400W power amplifier

Amplifier consists of four surplus MRF21120 power amplifier modules connected in parallel with 90-degree ring hybrid couplers with one surplus MRF21120 power amplifier module driving the four parallel devices. Simple branch line hybrids were done from 1.6mm thick PTFE glass fiber PCB.

Each individual power amp module was tuned with network analyzer for best gain and input return loss by adding small pieces of copper sheet to input match. Output matching was not touched. Phase shift was also measured and taken into account in adjustment. Phase response of the four parallel modules was inside 10 degrees. All network analyzer measurements were made with small signal levels of 10dBm input.

12VDC power supply required to bias the devices was done with a simple LM317 circuitry with a shut down feature. Bias supply is fed through a high temperature protection circuitry. Temperature switch bolted to heat sink opens at 60 degrees. Bias and supply voltages are fed via feed through capacitors. 28VDC main supply is fed via three 20A rated feed through connected in parallel. These can handle the about 50A of current drawn by amplifier.

3.5mm PTFE insulated semi flex was used in all internal cabling. This cable seems to easily handle the high power. Simple microstripline directional coupler is used to measure output power. 50ohm 30W load bolted to heat sink are used in all input and output hybrids. 30W load should tolerate about 13dB of return loss at TX OUT port. If antenna matching is worse than this, damage can occur. Amplifier has no built in high VSWR protection.

Amplifier maximum output power was measured to be about 450W with 5W of drive. Estimated linear output power is about 400W. Supply voltage used was 28VDC with 1A idle current for each module. Heat sink is not big enough to dissipate excess heat without cooling fans with anything approaching continuous use. In low duty cycle contest use cooling fans are not necessarily needed. Amplifier modules are bolted to 10mm thick copper plate, which is in turn bolted to large aluminum heat sink.

Above amplifier has been used in several NAC micro contests during summer 2004 without any problems with amplifier it self. However, one TR-relay and a preamplifier were destroyed with first trials. This was fixed by cleaning up the TR-relay, adding a second relay to RX-chain to improve isolation, fixing the preamplifier and increasing delay in tr-sequencer. 

Amplifier module reference design and datasheet are available at: http://www.freescale.com/files/rf_if/hardware_tools/printed_circuit_boards_for_reference_designs/MRF21120_UMTS_RD.pdf
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13cm 450W amplifier small signal response with 26V power supply voltage and 4A bias current.
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13cm 450W amplifier small signal response with 28V power supply voltage and 4A bias current.

2. 13 cm ring hybrid measurements

Network analyzer measurements of 90 degrees ring hybrid. 

All measurements done with unconnected ports of hybrid terminated to 50 ohm loads. 

90 degree ring hybrid couplers are made form 1.6mm thick glass fibre reinforced ptfe pwb.

Ring hybrid coupler amplitude balande is within 0.2dB and phase response within 3 degrees.
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S-parameters of 90 degree ring hybrid. Red curves represent second output port.
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Detail of amplitude balance. Blue and red curve represent the two output ports.
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Detail of phase balance.  Blue and red curve represent the two output ports.
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Iisolation between two input ports.

