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RF Reference Design Library
The RF MOSFET Line

RF Power Field Effect Transistors
N—Channel Enhancement—Mode Lateral MOSFETs

Designed for W—CDMA base station applications at frequencies from 2110
to 2170 MHz. Suitable for TDMA, CDMA and multicarrier amplifier applica-
tions. Tobeusedinclass ABforPCN-PCS/cellularradioand WLL

applications.

e 2-carrier W—-CDMA Performance for Vpg = 28 Volts, Ipg = 1600 mA,
fl = 2.1125 GHz, f2 = 2.1225 GHz, Channel bandwidth = 3.84 MHz,
adjacent channels at + 5 MHz , ACPR and IM3 measured in 3.84 MHz
bandwidth. Peak/Avg = 8.5 dB @ 0.01% probability on CCDF.

Output Power — 20 Watts
Efficiency — 18%

Gain — 13 dB

IM3 — —40 dBc

ACPR — -45 dBc

* 100% Tested under 2—carrier W—CDMA

e Internally Matched for Ease of Use

» High Gain, High Efficiency and High Linearity

* Integrated ESD Protection

» Ease of Design for Gain and Insertion Phase Flatness
» Excellent Thermal Stability

e Characterized with Series Equivalent Large—Signal Impedance Parameters

MRF21125
Wideband
CDMA

2170 MHz, 125 W, 28 V
LATERAL N-CHANNEL
BROADBAND
RF POWER MOSFETs

CASE 465B-02, STYLE 1
(MRF21125)

CASE 465C-01, STYLE 1
(MRF21125S)

MRF21125 REFERENCE DESIGN

Designed by: Long Nguyen, Antoine Rabany and John Kinney, Motorola SPS

REFERENCE DESIGN
This reference design is designed to demonstrate the RF
performance characteristics of the MRF21125 when applied
for the 2110 — 2170 MHz wideband CDMA frequency band.
The reference design is tuned for performance at 20 watts
average output power, Vpg = 28 volts, and Ipg = 1600 mA.

REFERENCE DESIGN LIBRARY TERMS
AND CONDITIONS

Motorola is pleased to make this reference design avail-
able for your use in development and testing of your own

REV 1

product or products, without charge. The reference design
contains easy-to—copy, fully functional amplifier designs.
Where possible, it consists of “no tune” distributed element
matching circuits designed to be as small as possible, in-
cludes temperature compensated bias circuitry, and is de-
signed to be used as “building blocks” for our customers.

HEATSINKING

When operating this fixture please provide adequate
heatsinking for the device. Excessive heating of the device will
prevent repeating of the included measurements.

[0 Motorola, Inc. 2001
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Figure 1. MRF21125 Wideband CDMA Reference Design Schematic
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Table 1. MRF21125 Wideband CDMA Reference Design Component Designations and Values

Designation Description
B1 Ferrite Bead, Fair Rite #2743019447
C1 1 uF, 35V Tantalum Chip Capacitor, Kemet
C2,C8 22 uF, 35V Tantalum Chip Capacitors, Kemet
C3 4.7 pF Chip Capacitor, ACCU-P (0805)
C4 10 pF Chip Capacitor, ACCU-P (0805)
C5 12 pF Chip Capacitor, ACCU-P (0805)
C6 0.01 uF Chip Capacitor, B Case, ATC #200
C7,C10 0.1 uF Chip Capacitors
C9 15 pF Chip Capacitor, ACCU-P (0805)
R1 10 Q Chip Resistor (0805)
R2 1.0 k2 Chip Resistor (0805)
R3 1.2 kQ Chip Resistor (0805)
R4 2.2 kQ Chip Resistor (0805)
R5 5.0 kQ Potentiometer
R6 2.7 Q, 1/4 W Chip Resistor (1206)
T1 Voltage Regulator, Micro—8 #LP2951
T2 NPN Bipolar Transistor, SOT-23 #BC847
Z1 7.08 x 1.09 mm Microstrip
z2 12.38 x 1.09 mm Microstrip
Z3 1.91 x 8.57 mm Microstrip
Z4 5.63 x 14.27 mm Microstrip
Z5 13.36 x 1.11 mm Microstrip
Z6 9.61 x 20.78 mm Microstrip
z7 4.16 x 1.11 mm Microstrip
Z8 3.18 x 16.51 mm Microstrip
Z9 1.43 x 3.0 mm Microstrip
Z10 2.42 x 6.88 mm Microstrip
Z11 2.00 x 1.20 mm Microstrip
Z12 3.40 x 1.09 mm Microstrip
Z13 4.28 x 1.09 mm Microstrip
Z14 1.09 x 2.29 mm Microstrip
Z15 0.84 x 1.09 mm Microstrip
Bedstead Copper Heatsink
Raw PCB 0.020" Rogers 04350, 50 x 70 mm, n = 3.65
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Figure 2. MRF21125 Wideband CDMA Reference Design PC Board Layout Diagram
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Figure 7. Intermodulation Performance with
Increasing Carrier Spacing

Figure 8. Single—Tone Output Power,
Efficiency and Power Gain versus Input Power
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Figure 9. Two—Carrier Wideband CDMA Spectrum
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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 which may be provided in Motorola
data sheets and/or specifications can and do vary in different applications and actual performance may vary over time. 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.

How to reach us:
USA/EUROPE/Locations Not Listed : Motorola Literature Distribution; P.O. Box 5405, Denver, Colorado 80217. 1-303-675-2140 or 1-800-441-2447

JAPAN : Motorola Japan Ltd.; SPS, Technical Information Center, 3-20—1, Minami-Azabu. Minato—ku, Tokyo 106-8573 Japan. 81-3-3440-3569
ASIA/PACIFIC : Motorola Semiconductors H.K. Ltd.; Silicon Harbour Centre, 2 Dai King Street, Tai Po Industrial Estate, Tai Po, N.T., Hong Kang. 85226668334

Technical Information Center: 1-800-521-6274

HOME PAGE: http://www.motorola.com/semiconductors/
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