MOTOROLA

& SEMICONDUCTOR s
TECHNICAL DATA

MRF475

[ The RF Line ]

NPN SILICON RF POWER TRANSISTOR

12 W (PEP) — 12 W (CW) — 30 MHz

RF POWER
TRANSISTOR
- .. designed primarily for use in single sideband linear amplifier

output applications in citizens band and other communications NPN siLICON
equipment operating to 30 MHz.

® Characterized for Single Sideband and Large-Signal Amplifier

Applications Utilizing Low-Level Modulation

® Specified 13.6 V, 30 MHz Characteristics —
Output Power = 12 W (PEP)
Minimum Efficiency = 40% (SSB}
Output Power = 12 W (CW)
Minimum Efficiency = 50% (CW)
Minimum Power Gain = 10 dB (PEP & CW)

® Common Collector Configuration

MAXIMUM RATINGS
Rating Symbol Valus Unit ] =i €

Collector-Emitter Voltage VcEO 18 Vdc _{_’1 —F T ™S

Collector-Base Voltags Veeo 48 Vdc } f

Emitter-Base Voltage VEBO 40 Vdc GJ \{j‘ A

Collector Current — Continuous o 4.0 Adc L i 2 u—]

Total Device Dissipation @ T¢ = 60°C Po 10 Watts H

Derate above 50°C 0.1 W/oC T - f X
Operating and Storage Junction TJ. Tsrg | -65 to +150 °c z {

Temperature Range

L j{ R
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€1,2,6 — ARCO 486 Trimmer Cupacitors RFCt — 10 uH Molded Choke

c3 — 1000 uF, 3.0 Vdc Electrolytic RFC2 — 16 Turns #20 AWG Wire
€4,7 — 0.1 uF Disc Coramics an 5.6 k{2,

c8 — 100 uF, 15 Vdc Electrolytic 1.0 Watt Carbon Resistor

R1 — 10 §1, 6.0 Watt Resistor RFC3 — 6 Ferroxcuba, #56-5690-65/38B,
A2 — 10 8, 1.0 Watt Assistor Beads on #18 AWG Wire

Lt — 2.2 yH Molded Choke (=3} — 1N4997

L2 = 4 Turns #18 AWG Wire,

1/2" 1.0., 8/16"* Lang

CASE 221A-04
TO-220AB
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ELECTRICAL CHARACTERISTICS (T¢ = 256°C unless otherwise noted.]

[ Characteristic [ Symbol | Min | Typ | Max [ uUnit_|

OFF CHARACTERISTICS

Coll -Emitter Breakd Voltage V{BRICEO 18 - - Ydc
{ig = 20 mAdc, i1g = 0)

Collector-Emitter Breakdown Voitage V(BRICES 48 - - Vdc
(I = 50 mAdc, Vgg = 0)

Emitter-Base Breakdown Voltage V(BR)EBO 40 - - Vdec
(1g = 5.0 mAdc, Ic = 0}

Collector Cutoff Current ‘¢8O - - 1.0 mAdc
(Vcg = 25 Vde, lg = 0)

ON CHARACTERISTICS
IDCCurreanain I hge ‘ 30 I 60 | - | - I

(t¢ = 500 mAdc, VeE = 6.0 Vdc)
DYNAMIC CHARACTERISTICS
I Output Capacitance Cab - 126 145 pF |
(Vcp = 13.6 Vde, Ig = 0, f = 1.0 MHz)

FUNCTIONAL TESTS (SSB)

Common-Emittar Amplifier Power Gain GpE 10 12
(Vee = 13.6 Vdc, Pyt = 12 W (PEP), f1 = 30 MHz,
f2 = 30.001 MHz, icq = 20 mA)

Collector Efficiency n 40 - - %
(Vee = 13.6 Vde, Poyp = 12 W (PEP), 1 = 30 MHz,
f2 = 30.001 MHz, icq = 20 mA)

Intermodulation Distortion (1) IMD — —_ -30 d8
(Vee = 13.6 Vde, Poyt = 12 W (PEP), f1 = 30 MHz,
2 = 30.001 MHz, Icq = 20 mA)

FUNCTIONAL TESTS (CW)

Common-Emitter Amplifier Power Gain Gpg 10 12 - d8
(Vee = 138 Vdc, Poyy = 4.0 W, f = 30 MHz)

Collector Efficiency n &0 - - %
(Ve = 136 Vdc, Poyy = 4.0 W, f = 30 MHz)

Percentage Up-ModuI;;n n - - 100 - %
(4.0 W Carrier)

IMPEDANCE CHARACTERISTICS

Series Equivaient Input v 13.6 vl Zin - 4.5-j2.4 — Ohms

Series Equivalent Output cc =136 vde Z — §.1—i3.2 — Ohms

Parallel :quivalent In:ut Po = 12 W (PEP) _Z?p_‘ - 5.8/110.9 - [17i:1

f =30 MHz, Icq = 20 mA 0

Parallel Equivalent Output Zout = 74/11.3 — Q/pF

(1) To proposed EIA hod of nent. Refersnce peak envelope power.

{2) P Up-Modulation is d in the test circuit {Figure 1) by setting the Carrier Power (P¢) to 4.0 Watts with Ve = 13.6 Vdc and

noting the power input. Then the Peak Envelope Power (PEP} is noted after doubling the original power input to simulate driver modulation.

PEP
Percentage Up-Modulation = —_ -1] #100
PC
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FIGURE 3 — INTERMODULATION DISTORTION

FIGURE 2 — OUTPUT POWER versus INPUT POWER versus OUTPUT POWER
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FIGURE 8 - SERIES EQUIVALENT INPUT IMPEDANCE
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FIGURE 9 — COMMON-COLLECTOR TEST CIRCUIT

Al

A2 RFC3

—AN ~13.8 Vdc
L

ARACO 466 Trimmer Capacitors
ARCO 483 Trimmer Capacitor
0.1 uF Ceramlic Disc

ARCO 469 Trimmer Capacitor
100 4F 18 Vdc Electrolytic
280 0, 2.0 W Potentiometer
8.1 83, 1/2 W Reslstor

81 £, 2.0 W Resistor

(%) — 0.33 uH Molded Choke

L2 —~ 4 Turns #18 AWG Wirse, 1/8 1.0, 5/18" Long

AFCt — 18 i Molded Choke

AFC2 — 1B Turns #20 AWG Wirs on 100 £, 1.0 W Carbon Resistor
AFC3 _ Ferroxcube, #B6-590-66/38, Besds on #18 AWG Wire
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