MRF305 (siicon)

B The RF Line

NPN SILICON RF POWER TRANSISTOR

.. . designed primarity for wideband large-signal driver and output
amplifier stages in the 225-400 MHz frequéncy range.
® Specified 28 Volt, 400 MHz Characteristics —
Qutput Power = 30 Watt
Minimum Gain = 8.0dB
Efficiency = 55% (Min}
® Built-1n Matching Network for Broadband Operation

® 100% Tested for Load Mismatch at all Phase Angles
with 30: 1t VSWR

30 W-400 MHz

CONTROLLED Q"
RF POWER
TRANSISTOR

NPN SILICON

MAXIMUM RATINGS

Rating Symbol Value Unit
Collector-Emitter Voltage VCEO 33 Vdc
Collector-Base Voltage Vego 60 Vde
Emitter-Base Voltage VEBO 4.0 Vde
Total Device Dissipation @ T = 25°C (1) Pp 70 Watts
Derate above 25°C 0.4 W/oC
Storage Temperature Range Tstg -65 to +200) oc
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case AT} 25 oc/w

{1) These devices are designed for RF operation. The total device dissipation rating
applies only when the devices are operated as RF amplifiers.
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A | 24.38125.15 | 0.960 | 0.990
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c 971 7.62 | 0.235 | 0.300
0 | _546TYP 0215 TYP
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MRF305 (continued)

ELECTRICAL CHARACTERISTICS (T¢ = 25°C unless otherwise noted)

[ Characteristic l Symbol l Min ] Typ l Max 1 Unit l
OFF CHARACTERISTICS
Coltector-Emitter Breakdown Voltage BVeEOD 33 - - Vdc
(Ig = 50 mAdc, Ig = 0)
Collector-Emitter Breakdown Voltage BVcES 60 - - Vde
(tg = 50 mAdc, Vgg = 0}
Emitter-Base Breakdown Voltage BVEBO 4.0 - - Vdc
{1g = 3.0 mAdc, t¢ = 0}
Collector Cutoff Current ICBO - - 2.0 mAdc
{Vep =30 Vde, tg = 0)
ON CHARACTERISTICS
DC Current Gain hgg | -
{1c =500 mAdc, VcEg = 5.0 Vde) 10 - 100
(Ic = 3.0 Adc, Vcg = 5.0 Vdc) 10 - -
DYNAMIC CHARACTERISTICS
Qutput Capacitance Cob — 40 45 oF
(Vcg =28 Vdc, Ig =0, f= 1.0 MHz)
FUNCTIONAL TESTS (Figure 1)
Common-Emitter Amplifier Power Gain Gpg 8.0 - - ds
(Vg = 28 Vdc, Poy¢ = 30 W, f = 400 MHz)
Collector Efficiency n 55 — — %
(Ve = 28 Vdc, Poye = 30 W, | = 400 MHz)
Electrical Ruggedness - No Degradation in Pg ¢ —
{(Pour = 30 W, Ve = 28 Vdc, f = 400 MHz, VSWR 30:1,
all phase angles)

FIGURE 1 — 400 MHz TEST CIRCUIT SCHEMATIC
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c11 = C13
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T =z c12 T r_<_ 28 Vdc
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c2 ,jl{ ?gca T~ ca ~C6 ]\cs c7 :! :(cs
ci1.c1o 0.018 uF VITRAMON Chip C“npncitor L3 5 Turns, #20 AWG, 1/4" iD
€2,63,C7.C9 1.0-20 pF JOHANSON Type 3906 La FERRITE Choke, FERROXCUBE
c4 2, 10 pF UNDERWOOD (UNELCO) VK200-20-48
one each side of the Base Lead LS FERRITE Bead on Lesd of R1,
c5 100 pF UNDERWOOD (UNELCO) FERROXCUBE 56-590-65-38
cé 2, 20 pF l{NDERWOOD (UNELCO} 21 Microstrip Line, 0.2 W x 1.7" L
one aach side of the Collector Laead C2 Mounted 0.3 from Start

c8 0.1 uF, 100 Vv Disc Ceramic C3 Mounted 0.9°' from Start
€11,13 680 pF ALLEN BRADLEY Feedthru z2 Microstrip Line, 0.3" W x 1.5" L
c12 1.0 uF, 35 V TANTALUM €7 Mounted 0.8" from End
R 2.7 Ohm, 1/2 Watt, 10% C9 Mounted 0.2° from End
u 3 Turns, #24 AWG, 1/8" 1D Board — Glll‘ Teflon €g = 2.56,
L2 27 d of C8, 1/8" ID t - 9.2 in-

urns, Lead o . tnput Output Connectors Typs N
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MRF305 (continued)

Pout, OUTPUT POWER (WATTS)

Gpg, POWER GAIN (dB)

Pout, SUTPUT POWER (WATTS}

FIGURE 2 - OUTPUT POWER versus FREQUENCY
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FIGURE 4 — POWER GAIN versus FREQUENCY
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FIGURE 6 — OUTPUT POWER versus
SUPPLY VOLTAGE — 226 MHz
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Pout, OUTPUT POWER (WATTS)

Pout, OUTPUT POWER (WATTS)

FIGURE 3 — OUTPUT POWER versus INPUT POWER
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FIGURE 5 — OUTPUT POWER versus
SUPPLY VOLTAGE — 400 MHz
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FIGURE 7 - SERIES EQUIVALENT IMPEDANCE
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MRF305 (continued)

IMD, INTERMODULATION DISTORTION {dB)

FIGURE 8 — INTERMODULATION DISTORTION versus

OUTPUT POWER (PEP)

50

P =400 MHz

\ TONE SPACE 1.0 MHz
45 > Ve = 28 Vde

N
~N
40
~
35 [~
—~

30
25

16 17 18 19 20 2t 22 23 24
Pout, OUTPUT POWER (WATTS PEP}

FIGURE 9 — 400 MHz TEST CIRCUIT
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