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A SINGLE-DEVICE, 80-WATT, 50-0HM VHF AMPLIFIER 

Prepared by 
Tom Bishop 
RF Circuits Engineering 

The introduction of MRF245 . an internally matched 
CQ* transistor for 12.5-volt o peration. now makes pos
sible single-device, 80-watt amplifiers operating at VHF 
bands at o r below 175 MHz. This engineering bulletin 
describes the design and construction of an amplifier 
using a single MRF245 and providing 80 W with 9.4-dB 
gain across the 143- to 156-MHz band. Modifications of 
the basic amplifier for operation across b roader bands 
are also discussed . 

The RF Transistor- MRF245 

The M RF245 is rated at 80 watts power output , 175 
MHz. at 12.5 Vdc with a minimum of 6 .4-dB gain. It 
featu res a T-type inpu t matching in a CQ package for 
optimum broadband characteristics. This rugged device 
will withstand a 20: I VSWR at all phase angles at rated 
operating condit ions. 
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The Building Block Amplifier 

The amplifier operates across the 143- to I 56-MHz band 
with approximately 9.4 dB of gain. Eight watts of drive 
at 13.5 Vdc produces 80 watts of output power. With 
minor matching changes, the amplifier will operate across 
the ISS- to 175-MHz band with typically 9.0-dB gain. 
Efficiency averages 60% across the bands, varying slightly 
with each variation used. The second harmonic at I SO 
MHz is -40 dB (40 dB below 80 W) without an output 
filter. Each version has been built and tested at a 20: I 
VSWR mismatch at all phase angles with no degradation. 

Building the Board 

The basic amplifier is built on 57-gram, copper-clad. 

FIGURE 1. Photomask for Top and 

Bottom of PCB (Positive) 

double-sided, printed circuit board measuring 6 x 7.7 em. 
The material is GIO, <r"" S, t = 0.16 em. Figure I is a 
I: 1 photomask for the top and bottom of the amplifier. 

Dots on the mask signify positions where eyelets are used 
to effectively interconnect the grounds on the top and 
bottom of the board. These are USM Electronic Eyelets 
"S-6084" or equivalent. 

The series tuning inductors are printed strip lines with 
the ground plane removed beneath them. This technique 
reduces the I2R losses and improves the consistency of 
these critical elements. The elements are referred to as 
airlines or airstrip inductors later in the text. The letter 
" Q" signifies the placements of 4-40 screws used to 
fasten the board to the heatsink. 
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AF In 

Cl. 11 - 500 pF Dipped mica 
C2, 9 ~ 10 pF UN ELCO 
C3 ~ 60 pF UNELCO 
C4, 5 ~ 250 pF UNELCO 
C6, 7 ~ 250 pF UNELCO 
CB ~ 80 pF UNELCO 
ClO ~ 40 pF UNELCO 
C12 - 0.1 ~F Erie Redcap 
C13- 1 pF Tantalum 
C14 - 680 pF A llen Bradley Feed-Thru 

RFC 1 -0. 15 pH Molded choke 

-=-

RFC 2 - 10 T NO. 18 AWG Enameled Wire, 1/ 4" I. D. 
B - Ferroxcube Bead 56-590-65, 3 Beads 

13.5 Vdc 

RF Out 

L 1 - 1.2 X 0.3 em Airline Inductor 
L2 - 3.5 X 0.3 em Airline Inductor 
L3 - 4.0 X 0.3 em Airline Inductor 

L4, LS- 0.3 X 0.3 em Airline Inductor 
L6 - 2.7 X 0.3 em Airline Inductor 
L7 - 0.8 X 0.3 em A irline Inductor 
LB - 3.0 X 0.3 em Airline Inductor 

Board: G10, f r == 5, t"' 0.16 em, 57 gm, Copper-Clad 
connectors = BNC · 

FIGURE 2. Circuit Schematic of SQ.Watt, 143-156-MHz Power Amplifier 

Building the Amplifier 

Figure 2 is the schematic diagram, wi th parts list , fo r 
the 143- to I 56-MHz amplifier version. The base match
ing network consists of a three-section " L" network that 
transforms SO ohms to the optimum broadband and 
load-line for the MRF245 at 80 watts. 

Placement of the fixed capacitors is not extremely criti
cal , but it is suggested that the top view photograph be 
used with the given "ai rline" measurements from Figure 
2 to optimize perfo rmance. UNELCO capacitors or their 
equivalent are important due to the very high currents 
encountered in these components a t 80 watts. In experi
ments, the "dipped mica" varie ty of capacitors were 
found to change values and someiimes overheat after 
prqlonged use. 

Assembling the Amplifier on a Heatsink 

Since airstrip inductors are used. it is important to keep 
the PC board clear of the heatsink to minimize RF losses 
and maintain inductor value. Insert a nut or spacer, 0.2-
cm thick, between the board and the heatsink and put 
the 4-40 screws through the nuts. Figure 3 illustrates this 
idea. Be sure to put a ihin film of thermal compound. 
Dow-Corning 340, on the heatsink of the transistor to 
obtain good heat transfer. The heatsink should be flat, 

with curvature under the part limited to +0 .025 , -0.000 
em, for best results. 

FIGURE 3. Sideview of Amplifier 

FIGURE 4. Capacitor Placement lor 
143 ~ 156-MHz Power Amplifier 
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Frequency Band Options 

Simple modifi catio ns can be made to the boa rd layout 
to change the bandwidth pe rfor mance o f this amplifie r. 
Recommende d com ponent value changes and placement s 
are provide d in Figures 5 and 6. Figure 5 shows the 
placeme nt and values fo r the I 55- and 175-MHz ampli
fi er, Figure 6 the changes fo r the 143- to 170-MHz 
amplifie r. Bo th amplifie rs are capable o f 80 watts out
put at 12.5 Ydc and are able to withstand a 20 : I VSWR. 

FIGURE 5 - Parts Placement lor 
155 -175-MHz Power Amplif ier 

FIGURE 6 - Parts Placement lor 
143 - 170-MHz Power Amplifier 

The measured performance o f the 143- to 156-MHz 
amplifie r version is shown in Figure 7. 

FIGURE 7 - Performance Data for 
143- 156-MHz Am plifier at 13.5 V dc 

Frequency Pin Pout 'c Input 
MHz w w A VSWR 

143 10.0 80 12.0 2 .1:1 

146 9 .0 80 11.5 1.8 :1 

148 8 .5 80 11 .0 1.6 : 1 

150 8 .3 80 11.0 1.5 :1 

152 8 .3 80 10.5 1.6 : 1 

154 8.5 80 10.0 1.8 : 1 

156 9 .0 80 10.0 1.8 :1 

Operating Conditions 

The th ree building bloc k ampli fie rs, usin g the MR F24 5, 
show gains as high as 3 dB above the da ta shee t mini
mums and generall y do no t sa tu ra te un til above 100 
watt s of outp ut power. We recommend, therefo re, th a t 
the builde r monit or his drive power and limit output to 
80 wa tts o r less. Beyond th is power , the abilit y o f con
ve ntional circuit components to withstand ve ry high 
VSWR mismatches is significantly red uced. 

Fo r mo re in fo rmati on on Transistor Mounting, see 
AN-555. 

MOTOROLA RF DEVICE DATA 

4-386 


