MOTOROLA
TECHNICAL DATA

The RF Line

Microwave Power Transistors

... designed primarily for large-signal output and driver amplifier stages in the 1 to

2.3 GHz frequency range.

e Designed for Class B or C, Common Base Power Amplifiers
& Specified 28 Volt, 2 GHz Characteristics:

Output Power — 1 to 20 Watts
Power Gain — 5.2 to 9 dB, Min

Collector Efficiency — 40%, Min

Diffused Ballast Resistors

MAXIMUM RATINGS

Formerly Named TRW2000 Series

Hermetic Package Suitable for Military/Space Applications
Gold Metallization for Improved Reliability

Rating Symbol |2001.F | 2003,F[2005,F [2010.F | 2015.F | 2020.F [ Unit
Collector-Base Voltage VCES 50 Vdc
Emitter-Base Voitage VEBO 3.5 Vdc
Collector Current — Continuous ¢ 0.25 I 0.5 l 1 I 2 [ 3 ] 4 Adc
Operating Junction Temperature Ty 200 °C
J Storage Temperature Range Tstg 65 to - 200 C
THERMAL CHARACTERISTICS
‘ Characteristic Symbol Max Unit
Thermal Resistance, RF, Rujc 25 15 8.5 6 3.5 cwW

Junction to Case
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m SEMICONDUCTOR I

MRW2000
Series

52TO9dB
1-2.3 GHz
170 20 WATTS
MICROWAVE
POWER TRANSISTORS

CASE 328F-01, STYLE 1
{GP-13)
MRW2001, 2003, 2005, 2010

CASE 328E-01, STYLE 1
{GP-13F)
MRW2001F, 2003F, 2005F, 2010F

CASE 393-01, STYLE 1
(HLP-11)
MRW2015, 2020

CASE 393A-01, STYLE 1
{HLP-11F)
MRW2015F, 2020F




MRW2000 Series

ELECTRICAL CHARACTERISTICS (T¢c 25 C unless otherwise noted)

L Characteristic ‘ Tiﬁsvy.mbol ﬁl\'llriinr# ) Tvpr [ 7@71 ljﬁit J

OFF CHARACTERISTICS
Collector-Emitter Breakdown Voltage V(BRICES ’—— Vdc
{ic - 10 mA, Vgg - 0) MRW2001,F 50 — —
{ic - 20 mA, Vgg - O} MRW2003F 50 — —
{ic — 40 mA, Vgg - 0} MRW2005,F 50 — —
llc - BOmA, Vgg 0} MRW2010,F 50 — -
{ic = 120 mA, Vgg - 0) MRW2015,F 50 — —
{Ic = 160 mA, Vgg - 0) MRW2020.F 50 — —
Emitter-Base Breakdown Voitage V(BR)EBO Vdc
{lg - 02mA Ic 0) MRW2001.F 35 — —
flg - 025mA,Ic - 0) MRW2003,F 35 — —
{lg - 05mA,Ic 0 MRW2005,F 35 — —
{lge - 1mAlc 0 MRW2010,F 35 — —
(g - 15mAlc 0 MRW2015,F 35 — —
{le 2mAIc - 0O MRW2020,F 35 — —
Collector Cutoff Current MRW2001,F IcBO — — 0.5 mAdc
(Vcg =~ 28V I O MRW2003,F — - 05
MRW2005,F — — 05
MRW2010,F — — 0.5
MRW2015,F — — 1.5
MRW2020,F — — 2
ON CHARACTERISTICS
DC Current Gain hFE —
{Ic - 100mA, VCg 5V MRW2001,F 10 — 120
{tc - 100 mA, Vcg 5 V) MRW2003.F 10 — 100
{Ic = 200 mA, Vcg 5 V) MRW2005,F 10 — 100
{lc =400 mA, Vcg 5 V) MRW2010,F 10 — 100
(lc - 600 mA, Vcg 5V} MRAW2015,F 10 — 100
(ic =800 mA, Vcg 5V) MRW2020,F 10 J — 100
DYNAMIC CHARACTERISTICS
Output Capacitance MRW2001,F Cob — — 4 pF
(Ve - 28V, I 0. f 1 MHz) MRW2003,F — — 5
MRW2005.F — 7
MRW2010.F — 12
MRW2015.F — 21
MRW2020,F — 24
icontinued}

.|
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MRW2000 Series

ELECTRICAL CHARACTERISTICS — continued (Tc  25°C unless otherwise noted)

Characteristic ‘ Symbol I Min 1 Typ J Max , Unit I
FUNCTIONAL TESTS
Common-Base Amplifier Power Gain i Gpp dB8
(VCE = 28V, Poyt = 1 W, f = 2 GHz) MRW2001,F 9 — -
(VCE = 28V, Pgyt = 10W. f 2 GHz) MRW2010,F 7 — —
Common-Base Amplifier Power Gain Gpg dB
(VCE = 28V, Pour 3 W,f - 2GHz) MRW2003,F 8 — —
(VCE - 28V, Pyt = 5W, f = 2 GHz) MRW2005,F 8 — —
(VCE — 28V, Poyt = 15W. 1 - 2 GHz) MRW2015,F 6 — —
(VCE -~ 28 V, Pgyut — 20W, { = 2 GH2) MRW2020.F 5.2 — —
Coliector Efficiency v 40 — — %
(VCE = 28V, Poyt = 1 W. f = 2 GHz) MRW2001,F
(VCE = 28 V. Pout - 3W.,t - 2GH2) MRW2003.F
(VCe = 2BV, Pgyt = 5W. f - 2 GHz) MRW2005,F
(VCg = 28V, Pgyy = 10W, f - 2 GHz) MRW2010,F
(VCE = 2BV, Pgyt - 15W. f - 2 GHz) MRW2015,F
(VCE = 2BV, Pout = 20 W, f = 2 GH2) MRW2020,F
Load Mismatch 4

(VCE - 28V, f = 2 GHg,
Load VSWR = x:1, Alt Phase Angles)

Pout = 1W MRW2001,F -
Pout = 3W MAW2003 F M outg powar
Pout = 5W MRW2005,F

Pout = 10W MRW2010,F

Pout = 15W MRW2015,F

Pout = 20W MRW2020,F

Saturated Output Power w

(VCg = 28V, f = 2.3 GHz) MRW2001,F Psat1 — 1 —
(Vcg = 28 V. f = 1.5 GHz) Pgat2 — 1.2 —
(VCE = 28V, f = 1GHz) Psat3 — 13 —
(Vce = 28 V. f = 2.3 GH2) MRW2003,F — 3 —
(Veg = 28V, f = 1.5 GHa) — 37 —
(VCE = 28V, f - 1 GH2) — 4 —
(Vgg = 28V, f = 2.3 GHz) MRW2005,F - 5 -
(VCE = 28V, f = 1.5 GHz) — 6.5 —
(VCE = 28V, f = 1 GH2) — 75 —
(VCE = 28V, f = 2.3 GH2) MRW2010,F — 10 —
(VCg =~ 28V, f = 1.5 GH2) — 13 —
{VCg = 28V, f = 1GHz) - 15 —
(VCg = 28V, f = 1.5 GHz} MRW2015,F — 22 —_
(Vg = 28 V. f = 1 GHz) — 30 —
(Veg = 28V, f = 1.5 GHz) MRW2020,F — 30 -
(Veg = 28V, f = 1 GHz) - 40 —

]
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MRW2000 Series
TYPICAL CHARACTERISTICS
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Figure 1. Output Power versus Input Power
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Figure 3. Power Output and Efficiency versus Frequency
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MRW2000 Series

TYPICAL CHARACTERISTICS
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MRW2000 Series

TYPICAL CHARACTERISTICS
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Figure 7. Output Power versus Input Power
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The graph shown below displays MTTF in hours

MRW2000 Series

x ampere2

emitter current for each of the “‘Super 2 GHz"" devices. Life tests
at elevated temperatures have correlated to better than + 10%
to the theoretical prediction for metal failure. Sample MTTF cal-
culations based on operating conditions are included on the

graph.

Example for MRW2010
Po = 10W

Pin =2W

vee =28V

ne = 40%
TFLANGE = 70°C

100 x P,
= =270 .

g = || = = 0.892
c=E ne x Vee

Poiss = Pin + Vec Ic - Po - 169 W
Ty = TFLANGE + 6yc x Ppiss - 171°C
6 2
MTTF - 0.065 x 10° Hrs x Amp
Ic
= 9.32Yrs

§0Q

MRW22001
20GHz

Boaed Matenal - 0.062" Glass Teflon €,

1N

= 81,692 Hrs
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Figure 10. MTTF Factor
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