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T he two-transistor amplifier shown in 
Fig 1 is an inexpensive way to 
amplify the 10 mW of RF output 

available from a monolithic microwave 
integrated circuit (MMIC) to 0.5 Won the 
903-MHz band. Q1 and Q2, MRF 559% 
are plastic-cased devices selling for less 
than $2 each. When driven with an Avan- 
tek MSA-0304 MMlC (around 10-mW 
saturated output), the saturated CW out- 
put is 0.5 W as measured with an 
HP43518482A power meter and a Bird 
10-dB attenuator. A two-tone IMD test 
indicates that the MMlC saturates before 
this amplifier does, since the higher order 
IMD products are down 47 dB. See Fig 2. 

The amplifier is built on a 1116-inch, 

thick, double-sided glass-epoxy PC board 
(Fig 3). All components mount on the 
etched side. The other side is left un- 
etched to act as a ground plane. The 
40-ohm striplines (Z1 through 24) are 
made using 0.1 5-inch-wide traces. 

Use good VHFlUHF construction tech- 
niques and keep the leads short when 
mounting components. Drill oversize 
holes for Q1 and Q2 so the leads lie flush 
against the board traces. Use copper foil 
wrapped through the transistor mounting 
holes to connect the top and bottom 
ground planes at the emitters of Q1 and 
Q2. Wrap the board edges with copper 
foil to connect the top and bottom ground 
planes. 

Use R3 and R7 to adjust bias currents 
to 22 mA for Q1 and 87 mA for Q2. Note: 
These are the total currents as indicated 
by the voltage drops across R4 and R8. 
The bias currents do drift slowly without 
RF drive, but this is not a problem as long 
as the supply voltage is switched off 
during receive. The prototype works fine 
without a bypass capacitor at the junction 
of R6 and R7. 

Tune-up is simple. Apply drive and 
adjust C2 and C6 for maximum output. 
Attempts at matching the output with a 
tunable network failed to improve gain or 
output power. Better results may be 
obtainable by using Teflonm -dielectric 
board and porcelain chip capacitors. 

EXCEPT AS INDICATED, DECIMAL 
VALUES OF CAPACITANCE ARE 
IN MICROFARADS ( pF ); OTHERS 
ARE IN PICOFARADS ( pF ); 
RESISTANCES ARE IN OHMS; 
k = 1000 
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Fig 1-Schematic of an inexpensive 0.5-W 903-MHz amplifier. Resistors are V4 W. Capacitors are NPO chip capacitors 
unless noted, although more expensive porcelain capacitors may work better. 
C2, C6-1.8-6-pF trimmer capacitors. L1-7 turns no. 22 tinned copper wire, L2-5 turns no. 22 tinned copper wire, 

Mouser 24AA070. space wound; no. 33 drill bit used space wound; no. 33 drill bit used 
C3, C4, C9-tiny ceramic capacitors or as temporary form. as temporary form. 

chip capacitors. Ql, Q2-MRF 559. 

Fig 2-Spectral display of the 0.5-W 903-MHz amplifier during two-tone 
intermodulation distortion (IMD) testing. Third-order products are approximately 
26 dB below PEP output, and fifth-order products are approximately 47 dB 
down. Vertical divisions are each 10 dB; horizontal divisions are each 10 kHz. 
The amplifier was being operated at 560-mW PEP output on 903.1 MHz. 
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