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300W Motorola 900MHz PA 

This PA uses two 
MRF899 power 
transistors, driven by two 
MRF897s. The 
specifications show the 
MRF899 rated for 28VDC 
max, and the MRF897 for 
26VDC max (2V less 
"nominal"). See 
specifications, below. The 

PA is very easy to convert to amateur use, requiring addition 
of only two RF connectors, 20+A 24VDC connectors, and a 
PTT port. With only 4.5W drive available, and a 26V @ 20A 
power supply, 230W continuous output was reported. This 
PA is self-limited to about 250W maximum output by the 
internal control board. Adventuresome folks who have 
removed the control board and are powering the PA boards 
directly have tested this unit with 27 and 28VDC power 
supplies, but only for short periods; it is not known how long 
the transistors would last if supplied directly with more than 
26V DC. Leaving the control board in place assures voltage 
regulated to 24VDC will be applied to the PA boards, 
alleviating any concerns regarding overvoltage!!  
 
MRF899:  NPN Silicon RF Power Transistor Specs: 
Designed for 26 Volt UHF large signal, common emitter, 
Class AB linear amplifier applications in industrial and 
commercial FM/AM equipment operating in the range 800--
960 MHz.  
Specified 26 Volt, 900 MHz Characteristics Output Power = 
150 Watts (PEP) Minimum Gain = 8.0 dB @ 900 MHz, Class 
AB Minimum Efficiency = 35% @ 900 MHz, 150 Watts (PEP) 
Maximum Intermodulation Distortion 28 dBc @ 150 Watts 
(PEP)  
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Max permissible voltage 28VDC  
 
MRF897:  NPN Silicon RF Power Transistor Specs: 
Designed for 24 Volt UHF large signal, common emitter, 
classAB linear amplifier applications in industrial and 
commercial FM/AM equipment operating in the range 800-
970 MHz.  
Specified 24 Volt, 900 MHz Characteristics Output Power = 
30 Watts Minimum Gain = 10 dB @ 900 MHz, class AB 
Minimum Efficiency = 30% @ 900 MHz, 30 Watts (PEP) 
Maximum Intermodulation Distortion 30 dBc @ 30 Watts 
(PEP)  
Max permissible voltage 26VDC  

Click on pictures for zoom 

  
  Connector end, unmodified PA         Inside unmodified PA     

           
 

KD5FZX conversion  

1. Replace the in and output connectors with connectors of 
your choice.   Picture 
2. Break the bias power and connect it through a relay 
contact.   Picture 
3. If you need more than 250W output, then bridge the 
0.02ohm surface mount resistor next to J5 on the control 
board.  

Click on pictures for zoom 

            
     Control board end of mod'd PA        Closeup, PA control 
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board      

I used a small relay with 5V coil connected to the 5V 
regulator U5 (Picture).  Ground the other side of the coil to 
enable bias.  The 0.02ohm resistor is used to measure the 
total collector current, and will limit the output to 250W. 
 Bridge this resistor to disable this limitation.  I decided to 
stay at 250W (HP measurement) and keep the limit in place 
to protect the transistors.  If you keep this safety in place and 
overdrive the amp, then you will notice severe distortion from 
this circuit switching the bias on and off at the current limit.  
 
 
 

150W Motorola 900MHz PA  

There are also "150W" version of this PA in existence. They 
look almost identical from the outside (seepictures below -
click for zoom), but are different on the inside.  

  
The power wires are pretty easy to pick out, but note that the 
"enable" line is the yellow wire. It calls for +15 volts, but we 
are told that +13.6V will do the job. Additionally, there is a 
little silver box on the ouput - we have been told that this 
circulator/isolator will not pass 902-3MHz, and it should be 
removed. AA9IL, howevr, has left it in his and is getting full 
output with the isolator still installed. We have no test data to 
determine if some are slightly different from some others. 
This page will be updated when such data becomes 
available. See picture below (click for zoom):  
 

Page 3 of 4Motorola 902MHz PA

10/3/2006http://www.vhfsouth.org/tutorials/902.htm



 

 
 
 
 
 

Web site and all contents © Copyright VHFSouth 2006, All 
rights reserved.  
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MRF897MOTOROLA RF DEVICE DATA

The RF Line
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Designed for 24 Volt UHF large–signal, common emitter, class–AB linear
amplifier applications in industrial and commercial FM/AM equipment operating
in the range 800–970 MHz.

• Specified 24 Volt, 900 MHz Characteristics
Output Power = 30 Watts
Minimum Gain = 10 dB @ 900 MHz, class–AB
Minimum Efficiency = 30% @ 900 MHz, 30 Watts (PEP)
Maximum Intermodulation Distortion –30 dBc @ 30 Watts (PEP)

• Characterized with Series Equivalent Large–Signal Parameters from 800
to 960 MHz

• Silicon Nitride Passivated

• 100% Tested for Load Mismatch Stress at all Phase Angles with 5:1 VSWR
@ 26 Vdc, and Rated Output Power

• Gold Metalized, Emitter Ballasted for Long Life and Resistance to Metal–
Migration

• Circuit board photomaster available upon request by contacting
RF Tactical Marketing in Phoenix, AZ.

MAXIMUM RATINGS

Rating Symbol Value Unit

Collector–Emitter Voltage VCEO 30 Vdc

Collector–Emitter Voltage VCES 60 Vdc

Emitter–Base Voltage VEBO 4.0 Vdc

Collector–Current — Continuous IC 4.0 Adc

Total Device Dissipation @ TC = 25°C
Derate above 25°C

PD 105
0.60

Watts
W/°C

Storage Temperature Range Tstg –65 to +150 °C

THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit

Thermal Resistance, Junction to Case RθJC 1.67 °C/W

ELECTRICAL CHARACTERISTICS  (TC = 25°C unless otherwise noted.)

Characteristic Symbol Min Typ Max Unit

OFF CHARACTERISTICS
Collector–Emitter Breakdown Voltage (IC = 50 mAdc, IB = 0) V(BR)CEO 30 33 — Vdc

Collector–Emitter Breakdown Voltage (IC = 50 mAdc, VBE = 0) V(BR)CES 60 80 — Vdc

Emitter–Base Breakdown Voltage (IE = 5 mAdc, IC = 0) V(BR)EBO 4.0 4.7 — Vdc

Collector Cutoff Current (VCE = 30 Vdc, VBE = 0) ICES — — 10.0 mAdc

ON CHARACTERISTICS
DC Current Gain (ICE = 1.0 Adc, VCE = 5 Vdc) hFE 30 80 120 —

DYNAMIC CHARACTERISTICS
Output Capacitance (VCB = 24 Vdc, IE = 0, f = 1.0 MHz) Cob 14 21 28 pF

(continued)

Order this document
by MRF897/D
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30 W, 900  MHz
RF POWER

TRANSISTOR
NPN SILICON

CASE 395B–01, STYLE 1

 Motorola, Inc. 1994

REV 6
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MOTOROLA RF DEVICE DATA

ELECTRICAL CHARACTERISTICS — continued  (TC = 25°C unless otherwise noted.)

Characteristic Symbol Min Typ Max Unit

FUNCTIONAL CHARACTERISTICS

Common–Emitter Amplifier Power Gain
(VCC = 24 Vdc, Pout = 30 Watts (PEP), Icq = 125 mA, f1 = 900 MHz,
f2 = 900.1 MHz)

Gpe 10.0 12.0 — dB

Collector Efficiency
(VCC = 24 Vdc, Pout = 30 Watts (PEP), Icq = 125 mA, f1 = 900 MHz,
f2 = 900.1 MHz)

η 35 38 — %

Intermodulation Distortion
(VCC = 24 Vdc, Pout = 30 Watts (PEP), Icq = 125 mA, f1 = 900 MHz,
f2 = 900.1 MHz)

IMD — –37 –30 dBc

Output Mismatch Stress
(VCC = 26 Vdc, Pout = 30 Watts (PEP), Icq = 125 mA, f1 = 900 MHz,
f2 = 900.1 MHz, Load VSWR = 5:1 (all phase angles))

ψ No Degradation in Output Power
Before and After Test

Figure 1. MRF897 Broadband Test Circuit

B1, B2, B3, B4 — Ferrite Bead, Fair Rite #2743019447
C1 — 0.8–8.0 pF Trimmer Capacitor, Johanson
C2, C3, C23, C24 — 43 pF, 100 mil, ATC Chip Capacitor
C4, C5, C18, C19, C21, C22 — 820 pF, 100 mil, Chip Capacitor, Kemet
C6, C7, C11, C12 — 10 µF, Lytic Capacitor, Panasonic
C8, C9, C16, C17 — 100 pF, 100 mil, Chip Capacitor, Murata Erie
C10 — 13 pF, 50 mil, ATC Chip Capacitor
C13, C14 — 250 µF Lytic Capacitor, Mallory
C15 — 1.1 pF, 50 mil, ATC Chip Capacitor
C20 — 6.8 pF, 100 mil, ATC Chip Capacitor
L1, L2, L3, L4, L5, L6 — 5 Turns 20 AWG, IDIA 0.126″ choke

N1, N2 — Type N Flange Mount, Omni Spectra 3052–1648–10
Q1 — Bias Transistor BD136 PNP
R1, R12 — 39 Ohm, 2.0 W
R3, R4, R5, R6 — 4.0 x 39 Ohm, 1/8 W, Chips in Parallel,
R3, R4, R5, R6 — Rohm 390–J
TL1–TL11 — See Photomaster
Balun1, Balun2, Coax 1, Coax 2 — 2.20″ 50 Ohm, 0.088″ o.d.
Balun1, Balun2, Coax 1, Coax 2 — semi–rigid coax, Micro Coax
Balun1, Balun2, Coax 1, Coax 2 — UT–85–M17
Board — 1/32″ Glass Teflon, Arlon GX–0300–55–22, εr = 2.55
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MRF897MOTOROLA RF DEVICE DATA
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Figure 2. Output Power versus Input Power Figure 3. Output Power versus Frequency

Figure 4. Output Power versus Supply Voltage Figure 5. Intermodulation versus Output Power
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Figure 6. Power Gain versus Output Power Figure 7. Broadband Test Fixture Performance
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MOTOROLA RF DEVICE DATA

Figure 8. Series Equivalent Input/Output Impedances
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MRF897MOTOROLA RF DEVICE DATA

PACKAGE DIMENSIONS

CASE 395B–01
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MOTOROLA RF DEVICE DATA

Motorola reserves the right to make changes without further notice to any products herein.  Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit,
and specifically disclaims any and all liability, including without limitation consequential or incidental damages.  “Typical” parameters can and do vary in different
applications.  All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts.  Motorola does
not convey any license under its patent rights nor the rights of others.  Motorola products are not designed, intended, or authorized for use as components in
systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application in which the failure of
the Motorola product could create a situation where personal injury or death may occur.  Should Buyer purchase or use Motorola products for any such
unintended or unauthorized application, Buyer shall indemnify and hold Motorola and its officers, employees, subsidiaries, affiliates, and distributors harmless
against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that Motorola was negligent regarding the design or manufacture of the part.
Motorola and    are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal Opportunity/Affirmative Action Employer.

Literature Distribution Centers:
USA: Motorola Literature Distribution; P.O. Box 20912; Phoenix, Arizona 85036.
EUROPE: Motorola Ltd.; European Literature Centre; 88 Tanners Drive, Blakelands, Milton Keynes, MK14 5BP, England.
JAPAN: Nippon Motorola Ltd.; 4-32-1, Nishi-Gotanda, Shinagawa-ku, Tokyo 141, Japan.
ASIA PACIFIC: Motorola Semiconductors H.K. Ltd.; Silicon Harbour Center, No. 2 Dai King Street, Tai Po Industrial Estate, Tai Po, N.T., Hong Kong.

MRF897/D
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The RF Line
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Designed for 26 Volt UHF large–signal, common emitter, Class AB linear
amplifier applications in industrial and commercial FM/AM equipment operating
in the range 800–960 MHz.

• Specified 26 Volt, 900 MHz Characteristics
Output Power = 150 Watts (PEP)
Minimum Gain = 8.0 dB @ 900 MHz, Class AB
Minimum Efficiency = 35% @ 900 MHz, 150 Watts (PEP)
Maximum Intermodulation Distortion –28 dBc @ 150 Watts (PEP)

• Characterized with Series Equivalent Large–Signal Parameters from 800
to 960 MHz

• Silicon Nitride Passivated

• 100% Tested for Load Mismatch Stress at all Phase Angles with 5:1 VSWR
@ 26 Vdc, and Rated Output Power

• Gold Metallized, Emitter Ballasted for Long Life and Resistance to Metal
Migration

• Circuit board photomaster available upon request by contacting
RF Tactical Marketing in Phoenix, AZ.

MAXIMUM RATINGS

Rating Symbol Value Unit

Collector–Emitter Voltage VCEO 28 Vdc

Collector–Emitter Voltage VCES 60 Vdc

Emitter–Base Voltage VEBO 4.0 Vdc

Collector–Current — Continuous IC 25 Adc

Total Device Dissipation @ TC = 25°C
Derate above 25°C

PD 230
1.33

Watts
W/°C

Storage Temperature Range Tstg –65 to +150 °C

THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit

Thermal Resistance, Junction to Case RθJC 0.75 °C/W

ELECTRICAL CHARACTERISTICS  (TC = 25°C unless otherwise noted.)

Characteristic Symbol Min Typ Max Unit

OFF CHARACTERISTICS

Collector–Emitter Breakdown Voltage (IC = 100 mAdc, IB = 0) V(BR)CEO 28 37 — Vdc

Collector–Emitter Breakdown Voltage (IC = 50 mAdc, VBE = 0) V(BR)CES 60 85 — Vdc

Emitter–Base Breakdown Voltage (IE = 10 mAdc, IC = 0) V(BR)EBO 4.0 4.9 — Vdc

Collector Cutoff Current (VCE = 30 Vdc, VBE = 0) ICES — — 10 mAdc

ON CHARACTERISTICS

DC Current Gain (ICE = 1.0 Adc, VCE = 5.0 Vdc) hFE 30 75 120 —

DYNAMIC CHARACTERISTICS

Output Capacitance (VCB = 26 Vdc, IE = 0, f = 1.0 MHz) (1) Cob — 75 — pF

(1) For information only. This part is collector matched. (continued)

Order this document
by MRF899/D
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SEMICONDUCTOR TECHNICAL DATA
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150 W, 900  MHz
RF POWER

TRANSISTOR
NPN SILICON

CASE 375A–01, STYLE 1

 Motorola, Inc. 1997

REV 7
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MOTOROLA RF DEVICE DATA

ELECTRICAL CHARACTERISTICS — continued  (TC = 25°C unless otherwise noted.)

Characteristic Symbol Min Typ Max Unit

FUNCTIONAL CHARACTERISTICS

Common–Emitter Amplifier Power Gain
VCC = 26 Vdc, Pout = 150 Watts (PEP), Icq = 300 mA, f1 = 900 MHz,
f2 = 900.1 MHz

Gpe 8.0 9.0 — dB

Collector Efficiency
VCC = 26 Vdc, Pout = 150 Watts (PEP), Icq = 300 mA, f1 = 900 MHz,
f2 = 900.1 MHz

η 30 40 — %

3rd Order Intermodulation Distortion
VCC = 26 Vdc, Pout = 150 Watts (PEP), Icq = 300 mA, f1 = 900 MHz,
f2 = 900.1 MHz

IMD — –32 –28 dBc

Output Mismatch Stress
VCC = 26 Vdc, Pout = 150 Watts (PEP), Icq = 300 mA, f1 = 900 MHz,
f2 = 900.1 MHz, VSWR = 5:1 (all phase angles)

ψ No Degradation in Output Power
Before and After Test

Figure 1. 900 MHz Power Gain Test Circuit

B1, B2 — Ferrite Bead, Ferroxcube #56–590–65–3B
C1, C2, C24, C25 — 43 pF, B Case, ATC Chip Capacitor
C3, C4, C20, C21 — 100 pF, B Case, ATC Chip Capacitor
C5, C6, C12, C13 — 1000 pF, B Case, ATC Chip Capacitor
C7, C8, C14, C15 — 1800 pF, AVX Chip Capacitor
C9 — 9.1 pF, A Case, ATC Chip Capacitor
C10, C11, C17, C18, C22, C23 — 10 µF, Electrolytic Capacitor

Panasonic
C16 — 3.9 pF, B Case, ATC Chip Capacitor
C19 — 0.8 pF, B Case, ATC Chip Capacitor
C26 — 200 µF, Electrolytic Capacitor Mallory Sprague
C27 — 500 µF Electrolytic Capacitor

L1 — 5 Turns 24 AWG IDIA 0.059″ Choke, 19.8 nH
L2, L3, L7, L9 — 4 Turns 20 AWG IDIA 0.163″ Choke
L4, L5, L6, L8 — 12 Turns 22 AWG IDIA 0.140″ Choke
N1, N2 — Type N Flange Mount, Omni Spectra
Q1 — Bias Transistor BD136 PNP
R2, R3, R4, R5 — 4.0 x 39 Ohm 1/8 W Chips in Parallel
R1a, R1b — 56 Ohm 1.0 W
TL1–TL8 — See Photomaster
Balun1, Balun2, Coax 1, Coax 2 — 2.20″ 50 Ohm 0.088″ o.d.
Balun1, Balun2, Coax 1, Coax 2 — Semi–rigid Coax, Micro Coax
Board — 1/32″ Glass Teflon, εr = 2.55″ Arlon (GX–0300–55–22)
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Figure 2. Output Power versus Input Power Figure 3. Output Power versus Frequency
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Figure 4. Output Power versus Supply Voltage
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Figure 5. Intermodulation versus Output Power
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Figure 6. Power Gain versus Output Power

�*+,� ������ ��("� %(���)'

��� 6�

��� 6�

��� 6�


�5 0 �
�� 6�
��

�

�

�

�

�
��� ��� ��� ��� ��� ��� ���

��

��

��

��

��


�


	
�
�
�
!�
)
(
�

��
��

��
��


�
��

Figure 7. Broadband Test Fixture Performance
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Figure 8. Input and Output Impedances
with Circuit Tuned for Maximum Gain @ PO = 150 W (PEP), VCC = 26 V

NOTE: Zin & ZOL* are given from
NOTE: base–to–base and
NOTE: collector–to–collector
NOTE: respectively
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Figure 9. MRF899 Test Fixture Component Layout
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