MOTOROLA
E SEMICONDUCTOR 500000
TECHNICAL DATA

The RF Line
NPN Silicon MRF2438
RF Power Transistor

... designed for 12,5 voit VHF large-signal amplifier applications in industrial and com-
mercial FM equipment operating to 1756 MHz.

80 WATTS, 175 MHz

; i CONTROLLED Q
® Typical 12.5 Volt, 176 MHz Characteristics in Broadband Circuit: RF POWER
Output Power = 80 Watts TRANSISTOR
Gain = 11.3 dB NPN SILICON

Efficiency = 59%

e Characterized with Series Equivalent Large-Signal Impedance Parameters

e Internal Matching Network Optimized for Broadband Operation

¢ lon Implanted Emitter Ballast Resistors for Improved Load Mismatch Capability at
Elevated Drive and Voitage

MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 16.5 Vde
Collector-Base Voltage VcBo 38 Vde
" | Emitter-Base Voltage VEBO 4 Vde CASE 316-01
I .| Collector-Current — Continuous Ic 15 Adc
Total Device Dissipation @ Tp = 25°C Pp 250 Watts
Derate above 25°C 143 WieC
Storage Temperature Range Tstg —65to +150 C
Junction Temperature TJ 200 °C
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case RgJc 0.7 °CW
ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted.)
Characteristic Symbol Min Typ Max Unit
OFF CHARACTERISTICS
Emitter-Base Breakdown Voltage (I = 5 mAdc, Ic = 0) V(BR)EBO 4 -_ - Vde
Collector-Emitter Breakdown Volitage {Ic = 50 mAdc, Ig = 0) V(BR)CEO 16.5 — - Vde
Collector-Emitter Breakdown Voltage {Ic = 50 mAdc, Vg = 0} V(BRICES 38 - — Vde
Collector Cutoff Current (Vcg = 15 Vdc, VB = 0) Ices — - 10 mAdc
ON CHARACTERISTICS
[ bC Current Gain (ic = 2 Adc, Vg = 5 Vdc) [ e [ 20 [ = ] 120 [ — ]
DYNAMIC CHARACTERISTICS
[ output Capacitance (Vcg = 125 Vde, Ig = 0, f = 1 MH2) [ e | — [ 2o [ @0 [ eF |
FUNCTIONAL TESTS
Common-Emitter Amplifier Power Gain Gpe 10 113 — dB
(Ve = 12,5 Vdc, Poyt = 80 W, f = 175 MHz2)
Collector Efficiency e 50 59 — %
{Vee = 12,5 Vdc, Poyt = 80 W, f = 175 MHz)
Load Mismatch o
(Ve = 16.6 Vdc, Pj = 2 dB Overdrive, f = 176 MHz, No Degradation tn Output Power
VSWR = 30:1 All Phase Angles)
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€1, C14 — 1000 pF Chip Cap, ATC100B102JC50
C3 — 15 pF Unelco, Standex J-101-15

C2, C13 — 1-20 pF Johanson

C4 — 150 pF Unelco, Standex J-101-150

C5 — 300 pF Chip Cap, ATC100B301JC200

C6, C8 — 270 pF Chip Cap, ATC10082714C200
C7 — 240 pF Chip Cap, ATC100B8241JC200
€9, Ct1 — 80 pF Unelco, Standex J-101-80
C10 — 100 pF Unelco, Standex J-101-100

C12 — 30 pF Unelco, Standex J-101-30

C15, C19 — 10 uF/35 V

C16, C17 — 91 pF Mini-Unelco, Standex 3H50006-91

C18 — 0.001 uF
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L1 - 3 Turns #18 AWG, 0.165" ID

12, L3 — 0.2W x 0.3°L, 5 mil Cu Sheet

L4 — 2 Turns #18 AWG, 0.165" 1D

L5 — 6.6 gH Choke, Cambion

L6, L7 — 3 Turns #18 AWG, 0.13" ID

L8 — Ferrite Choke, Ferroxcube VK200-20-4B
B1, B2 — Ferrite Bead, Ferroxcube 56-590-65-38
R1— 10 9, 1/2 Watt

Board Material — 0.062" G-10, 2 oz. Cu, ¢ = 4.5
JU-1 — Jumper for Vg Test Port

Figure 1. 135-175 MHz Broadband Test Circuit
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Figure 2. Output Power versus Input Power
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Figure 3. Output Power versus Frequency
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Figure 4. Output Power versus Voltage Figure 5. Typical Broadband Performance
5201 CONJUGATE OF THE
OPTIMUM LOAD IMPEDANCE
INTO WHICH THE DEVICE
QUTPUT OPERATES AT A
GIVEN QUTPUT POWER,
VOLTAGE, AND FREQUENCY.
"{k‘ Pout = 80 W, Ve = 125 Vde =80 W, Vgg = 125Vde
{ MH2 R KX R X
130 D4 + 08 15 + j0.6
140 05 + j1.1 12 + 04
150 06 + {12 10 + j04
160 09 + 1.2 09 +j06
120 13 + 07 08 + j0.7
160 10 + j04 ¢ 07 + 108
XXX FARWR WX X X BARW
Figure 6. Zj, Input Impedance Figure 7. ZgL*, Output Impedance
OUTLINE DIMENSIONS
NOTE.
FLANGE 15 ISOLATED IN ALL STYLES
MALUMETERS INCHES
DiM | MN MAX MIN MAX
TYLE 1 2438 | 2514 | 0960 | 0580
PIN 1 EMITTER 124 1295 | 04% | 0510
2 COLECTOR 9 0235 | 0300
L EMITTER 1 58 210 { 0220
4 BASE \ 4 | 0035 [ 010
08 .3 D20 | 6210
1829 | 1854 20§ 090
10 004 | 0006
108 | 1wy 405 | 0440
381 406 ) 0150 | 0160
381 431 | 0150 | 017
~ Q 292 330 | 0115 { 0130
CASE 316-01 305 330 | 0120 | 0130
'] 1194 § 1257 | 0470 | 048
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NOTE: The Printed Circuit Board shown is 756% of the original.
Figure 8. MRF248 Photomaster

Figure 9. 136-175 MHz Test Circuit
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