MOTOROLA
m SEMICONDUCTOR HE
TECHNICAL DATA MRF5175

The RF Line

5 W — 400 MHz

RF POWER
NPN SiLICON RF POWER TRANSISTOR TRANSISTOR

NPN SILICON
... designed primarily for wideband large-signal driver and predriver Lico

amplifier stages in the 200-600 MHz frequency range.

® Specified 28-Volt, 400-MHz Characteristics —
Qutput Power = 5.0 Watts
Minimum Gain = 11 dB
Efficiency = 50%

® Characterized from 200 to 600 MHz

® [ncludes Series Equivalent Impedances

MAXIMUM RATINGS

Rating Symbot Valus Unit
Collector-Emitter Voltage VCED 33 Vde
Collector-Base Voltage ‘VCBO 60 Vde
STYLE
Emitter-Base Voltage v 4.0 Vdc PIN 1 EMITTER
Collector Current — Continuous Ic 1.0 Adc g EQISETER
Total Device Dissipstion @ T = 26°C (1) Po 12 Watu 4 COUECTOR
Derate above 25°C 69 mW/2C
o MRUMETERS INCHES
Storage Temperature Range T“' -85 to +200 C oM [T | AU MM | M
) o ] ] ) ) A 706 [ 226 [ o [ 0286
(1} This device is designed for AF operation. The total device dissipation rating applies N 520 550 | 02 | 0.2%
only when the device is operated as an RF amplifier. ¢ am | 5 0 0650
[0 ] 56 | 5% [ 025 | o2
THERMAL CHARACTERISTICS E ;;g 165 %4 0085
Charscteristic Symbol Max Unit 3 [ oos [ 017 J00m | og07
[ 3 .05 - 043 -
Thermat Resistance, Junction 10 Case RgJC 12 °cw [ M_]_ s Nom 4°NOM
[ e - 1 | — ] 00
$ 100 32 | 0118 | 01298
T ] 10 ] | o085 | 00%0
U [ 292 ] 368 | oM5 | oMs
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ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted.)

L Cheracteristic

Symbol I Min l Typ T Max T Unit j

OFF CHARACTERISTICS
ColisctorEmitter Braakdown Voltage V(BRICEO 3 - - Vdo
{Ic = 30 mAde, 1g = 0)
Coll -Emitter Breakd Voltage V(BR)CES 60 - - Vde
{lg = 30 mAdc, Vgg = 0)
Ermitter-Base Breskdown Voltage V(BRIEBO 40 - - Vdc
{lg = 1.0mAdc, Ic = 0)
Coilector Cutoff Current Icso - - 05 mAdc
{Vcg = 30 Vdc, Ig = 0}
ON CHARACTERISTICS
DC Current Gein hgg 10 - 100 -
(Ig = 260 mAde, Vg = 5.0 Vdel
DYNAMIC CHARACTERISTICS
Qutput Capacitance Cob - - 15 pF
(Vea = 30 Vdc, Ig = 0, = 1.0 MHz}
FUNCTIONAL TESTS (Figure 1)
Common-Emitter Amplifier Powesr Gain GpE 11 - - d8
(Voo = 28 Vde, Poyy = B.OW, t = 400 MHz)
Collgctor Efficiency n 50 - - %
(Vg = 28 Vde, Py = 5.0 W, f = 400 MHz)

FIGURE 1 — 400 MHz TEST CIRCUIT SCHEMATIC

+

28 Vdc
RF
Output
RF
ynput pa s T z2
C2’f c3 ca

C1,C10 0.018 uF VITRAMON Chip La 6 Turns, #20 AWG, 1/B” 1D

€2,C3,C9 1.0-10 pF JOHANSON Type 2951 LS Ferrite Choke, FERROXCUBE VK200-20-48B

ca 1.0-20 pF JOHANSON Type 3906 Al 2.7 Ohm, 1/8 Watt, 10%

cs 100 pF UNDEARWOOD (UNELCO) R2 6.1 Ohm. 1/8 Watt, 10%

c6,.C? 6.0 pF ATC Chip

cs 0.1 uF ERIE Disc Ceramic 21.23 Microstrip Line, 0.1 W x 0.5 L

€11,C12 680 pF ALLEN BRADLEY Feadthru z2 Microsteip Line, 017 W x 0.4 L

z4 Microstrip Line, 0.075" W x 25" L

(%) 3.9 uH Mo)ided Choke .

L2 Ferrite Bead, FERROXCUBE 56 590.65-38 Bosrd — Glass Yetion, €q ~ 2.56, t = 0.062

L3 4 Turns, #22 AWG, 0.1 1D Input/Qutput Connectors — Type N
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FIGURE 2 — OUTPUT POWER versus FREQUENCY FIGURE 3 —~ QUTPUT POWER versus INPUT POWER
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FIGURE 4 — OUTPUT POWER versus SUPPLY VOLTAGE FIGURE 5 — SERIES EQUIVALENT IMPEDANCE
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2p)* = Conjugate of the op load into which the device output
operales at 3 given output power, voltage and frequency.

FIGURE 6 — 400 MHz TEST CIRCUIT
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