MOTOROLA
m SEMICONDUCTOR I

TECHNICAL DATA
MRF646
B The RF Line |
45 W — 470 MHz
CONTROLLED Q
NPN SILICON RF POWER TRANSISTOR RF POWER
TRANSISTOR
NPN SILICON

... designed for 12.6 Volt UHF large-signal amplifier applications in
industrial and commercial FM equipment operating to 512 MHz.

® Specified 12.5 Volt, 470 MHz Characteristics —
Output Power = 4B Watts
Minimum Gain = 4,8 dB
Efficiency = 65%
® Characterized with Series Equivalent Large-Signal Impedance
Parameters
® Built-in Matching Network for Broadband Operation

® Tested for Load Mismatch Stress at all Phase Angles with
20:1 VSWR @ 16-Volt High Line and 50% Overdrive.

STYLE 1
PIN 1. EMITTER
2 COLLECTOR
3 EMITTER
4 BASE

MAXIMUM RATINGS

Rating Symbol Valus Unit
Collector-Emitter Voitage VCEQ 16 Vdc
Collector-Base Voltage VcBO 36 Vdc
Emitter-Base Voitage VEBO 4.0 Vde
Collector Current — Continuous ic 9.0 Adc
Total Device Dissipation @ T¢ = 25°C Pp 17 Watts [ waimeTers | &
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ELECTRICAL CHARACTERISTICS (T - 259C unless otherwise noted.)

I Characteristic ‘ Symbol Min Typ Max Unit ]
OFF CHARACTERISTICS
Cotlector-Emutter Breakdown Voltage V(BRICEO 16 - - Vde
llg = 20 mAdc, Ig = 0)
Collector-Emitter Breakdown Voitage V(BRICES 36 - - Vde
(I = 20 mAdc, Vgg = 0)
Emitter-Base Breakdawn Voltage V(BR)EBO 4.0 - - Vde
(tg =6.0mAdc, Ic =0
Collector Cutoff Current ICES - - 10 mAdc
(VgE = 15 Vde, Vgg = 0, Tg = 25°C)

ON CHARACTERISTICS

DC Current Gain hgg 20 70 150 -
{Ic = 4.0 Adc, Vg = 5.0 Vde)

OYNAMIC CHARACTERISTICS

Output Capacitance Cob - 20 125 pF
(Vcg=125Vdc, Ig =0, f = 1.0 MHz!

FUNCTIONAL TESTS

Common-Emitter Amplifier Power Gain Gpe 48 54 - dB
(Vee = 12,56 Vde, Pgye = 45 W, I (Max) = 5.8 Adc, f = 470 MHz)

Input Power Pin - 13 15 Watts
(Vee = 125 Vde, Poye = 4B W, f = 470 MH2)

Collector Efficiency n 55 60 - %
(Voo = 125 Vde, Pyyy =45 W, Ic (Max) = 6.8 Adc, f = 470 MHz)

Load Mismatch Stress vt No Degradation in Output Power

(Ve = 16 Vde, P, = Note 1, f = 470 MHz, VSWR = 20:1,
All Phase Angles)

Series Equivalent {nput impedance Zin - 1.4 +j4.0 - Ohms
(Ve = 12,6 Vde, Poye = 45 W, £ = 470 MHz)

Series Equivalent Qutput impedance 2oL ~ 12+j28 - Ohms
(Voe =125 Vdc, Py =45 W, f = 470 MHz)

Notes:
1. Pin= 15‘0% of Drive Requirement for 45 W output @ 12.5 V,

* y = Mismatch stress factar—the electrical criterion established to verify the device resistance to load mismatch failure. The mismatch
stress test is accomplished in the standard test fixture {(Figure 1) terminated in a 20:1 minimum load mismatch at all phasa angles.

FIGURE 1 — TEST CIRCUIT SCHEMATIC

12,5 Vee

—a

C1,C8  1.0-20 pF JOHANSON L2 5" # 20 AWG, 0.1 1.D.
c2 100 pF UNELCO RFC1 Ferroxcubs VA200-20-48
C3.C6 33 pF 100 mil ATC 21 0.525"" x 0.190” Microstrip
ca 30 pF 100 mil ATC 22 1.475" x 0.190° Microstrip
Ccs 39 pF 100 mil ATC 23,24 (0.2 x 0.2)/0.25 Alumina
c? 1-10 pF JOHANSON r4-1 0.190” x 0.190" Microstrip
co 100 pF 100 mil ATC 26 1.150" x 0.190" Microstrip
C10,C13 1 uF 35 V TANTALUM 27 0.660" x 0.190" Microstrip
C11, C12 680 pF Feedthrough Board 62.5 mil Glass Teflon,

B Ferroxcube Bead 56 590-65-38 €R =2.65, A =0.0018

L 57 # 22 AWG, 0.1 1.D.
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FIGURE 2 — POWER OUTPUT versus POWER INPUT FIGURE 3 ~ POWER QUTPUT versus FREQUENCY
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FIGURE 4 — POWER OUTPUT versus SUPPLY VOL TAGE FIGURE 5 — POWER SATURATION PROFILE
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FIGURE 7 — SERIES EQUIVALENT
INPUT-QUTPUT IMPEDANCE

Frequency
(MHz) (O,
450 1.21 + 391 127 +42.79
470 141+4375 1.20 + j2.80
512 164 +3.75 083 +,3.36

2p* = Conjugate of the optimum load impedance into which the device output
operates at a given output power, voltage and frequency.
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FIGURE 8 — MRF644 TEST FIXTURE

NOTE: The Printed Circuit Board shown is 76% of the original.

FIGURE 9 — PRINTED CIRCUIT BOARD
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