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MHW613

The RF Line

VHF POWER AMPLIFIER MODULE

Freguency Range — 150 to 174 MHz

Specified 12.5 Volit, VHF Characteristics
Qutput Power = 30 Watts
Minimum Gain = 20 dB
Harmonics = -30 dB

50 £ Input/Output Impedances
Guaranteed Stability and Ruggedness

Gain Control Pin for Manual or Automatic
Qutput Level Control

Thin Film Hybrid Construction Gives Consistent
Performance and Reliability

...designed for 125 volt VHF power smplifier applications in
industrial and cor ial FM equip operating to 174 MHz,

30 W — 160-174 MHz

RF POWER

AMPLIFIER MODULE
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MHW613

ELECTRICAL CHARACTERISTICS (Flange Temperature = 26°C, 50 01 system, and Vg = Vg = 12.5 V unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
F Range BW 150 - 174 MHz
Input Power Pin - - 300 mw
(Pour=30W)
Power Gain Gp 20 P = dB
(Pout = 30 W)
Efficiency n 40 - - %
(Pout = 30 W)
Harmonic Output — - - -30 d8
{Pout = 30 W Reference)
Input Impedance Zin - — 3 VSWR
{Pin = 300 mW, 5O [} Reference, Vg set for Poye = 30 W) :
Power Degradation (-30 to +80°C) - - = 07 dB
{Pir, = 300 mW, Ve sat for Pgyy = 30 W @ T = 26°C)
Load Mismatch Stress — - No degradation in Power Output
(Vg = Vg = 15.5 Vide, Poyg = 40 W, VSWR = 30:1,
all phase angles)
Stability
1. (Pjn= 10010 400 mW, Vg = Vg =9.510 155 V, All spurious outputs =70 dB below
Pout = 40 W, Load VSWR = 3:1) the desired output signal level
2. (Vg=125V,Vge=010125V,
= 300 mW, Load VSWR = 3:1)

FIGURE 1 — TEST CIRCUIT
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Ve =  TEST FIXTURE SCHEMATIC Vs 3
Signal =

oGenerator 21, 22 - 50 2 Microstrip C4 — 10 uF Tantalum 25 V

C2,C5 — 0.1 uF Caramic

= L1, L2 — Ferroxcube VK 200-20/48
€1,C3, C6 — 1.04F Tantalum25 v 11 — 2501 POt SW, Linear Taper
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FIGURE 2 — INPUT POWER, EFFICIENCY

AND VSWR versus FREQUENCY FIGURE 3 — OUTPUT POWER versus INPUT POWER
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APPLICATIONS INFORMATION

Nominal Operation

All electrical specifications are based on the following
nominal conditions: (Pjn = 300 mW, Vg = 125 V, Vg
adjusted for 30 W Pgy¢). These modules are designed to
have excess gain margin with ruggedness, but operation
outside the limits of published specifications is not
recommended unless prior communications regarding
intended use has been made with a factory representative.

Gain Control

In general, the module output power should be limited
to 35 watts., The preferred method of power output
control is to fix both Vg and Vg at 12.5 volts and to vary
the input RF drive level at Pin 4. The next method is
to control V¢ through a stiff voltage source.

A third method of power output control is to control
Vsc through a current source or a voltage source with
series resistance. This mode of control creates a region
of negative slope on the power gain profile curve and
aggravates output power slump with temperature.

Operation at Pgyt < 1.0 Watt

Marine VHF radio applications usually require the
transmitter RF output power be reduced to less than one
watt during in-harbor operation. This may be achieved
with the MHWE13 by removing the dc voltage from the
module output stage, i.e., Vg (Pin 2) = 0, and leaving Pin 2

open circuit. With Vg = 0, Vg (Pin 3) = 12.6 V and the
RF power input = 300 mW, the module RF output power
Pout is typically in the range 0.3 W < Pgyy < 1.0W.

The above technique of operating the module at low
RF output power is preferred over methods utilizing
low RF input power and/or low supblv voitage which
tends to have gain stability problems and potential
generation of spurious outputs.

Decoupling

Due to the high gain of each of the two stages and the
module size limitation, external decoupling networks
require careful consideration. Both Pins 2 and 3 are
internally bypassed with a 0.018 uF chip capacitor
effective for frequencies of 5 MHz through 174 MHz,
For bypassing frequencies below 5 MHz, networks equi-
valent to that shown in the test figure schematic are
recommended. Inadequate - d pling will result in
spurious outputs at specific operating frequencies and
phase angles of input and output VSWR less than 4:1.

Load Pull

During final test, each module is “load pull” tested in
a fixture having the identical decoupling network des-
cribed in Figure 1. Electrical conditions are Vs and
Vs equal to 15.5 volts output, VSWR 30:1 and output
power equal to 40 watts.

FIGURE 7 — VHF POWER MODULE TEST FIXTURE PRINTED CIRCUIT BOARD
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Board Material: Glass Teflon e, = 2.6

Sea Figure 1 for component values.
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