MOTOROLA
s SEMICONDUCTOR I
TECHNICAL DATA

MRW3000

The RF Line Series
- H L
Microwave Power Transistors -
... designed primarily for large-signal output and driver ampiifier stages in the 1.5 to 5TO7dB
3 GHz frequency range. 1.5-3 GHz
e Designed for Class B or C, Common Base Linear Power Amplifiers 17O 5 WATTS
® Specified 28 Volt, 3 GHz Characteristics: MICROWAVE
Output Power — 1 to 5 Watts POWER
Power Gain — 5 to 7 dB Min TRANSISTORS
Collector Efficiency — 30% Min
® Hermetic Package Suitable for Military/Space Applications
® Gold Metallization for improved Reliability
® Diffused Ballast Resistors
® Formerly Named TRW3000 Series
CASE 328E-01, STYLE 1
(GP-13F)
MAXIMUM RATINGS MRW3001F, 3003F, 3005F
Rating Symbol [3001.F[3003.,F|3005F]  Unit
Collector-Base Voltage vVeso 45 Vdc
Emitter-Base Voltage VEBO 3.5 Vdc
Operating Junction Temperature Ty 200 "C
Storage Temperature Range Tsig -65to +200 '
THERMAL CHARACTERISTICS CASE 328F-01, STYLE 2
Characteristic Symbol Max Unit (GP-13)
X - — MRW3001. 3003, 3005
Thermal Resistance, RF, Junction to Case Rayc 35 17 I 85 ‘W
ELECTRICAL CHARACTERISTICS (Tc  25°C unless otherwise noted)
L Characteristic [ symbol [ Min Tve Max Unit
OFF CHARACTERISTICS
—
Collector-Emitter Breakdown Voltage V(BRICES Vdc
fic - 10mA, vgg 0} MRW3001,F 50 — —
(Ic = 30 mA vgeg 0} 3003.F 50 — —
{Ic = 50 mA, Vgg - 0) 3005,F 50 — -
Collector-Base Breakdown Voltage V(BR)CBO Vdc
{Ic = 1mA,Ig - 0) MRW3001,F 45 — —
{Ic - 3mA Ig 0 3003,F 45 — —
ic = 5mA. Ig - 0) 3005,F a5 — —
Emitter-Base Breakdown Voltage V(BR)EBO 3.5 — <t - Vdc
fle -1mAlc 0
Collector Cutoff Current MRW3001,F icBO — — 05 mAdc
(Vep - 28V.1g - 0) 3003,F — — 0.75
3005,F — — 1.25
ON CHARACTERISTICS
DC Current Gain heg -
{ic = 100 mA, Vgg - 5V) MRW3001,F 10 — 120
{ic - 300 mA, VCE - 5V) 3003,F 10 — 120
{Ilc - 500 mA, Vcg - 5 V) 3005.F 10 - 120 __J
T {continued)
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MRW3000 Series

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

Characteristic [ symbot | Min [ tyo | max [ umit |
DYNAMIC CHARACTERISTICS

Output Capacitance MRW3001,F Cob — 35 4 pF
(Veg = 28V, g = 0,f = 1 MH2) 3003,F — 5.7 7
3005,F - 84 10
FUNCTIONAL TESTS
Common-Base Amplifier Power Gain Gpg dB
(VCE = 28V, Pgyy 1 W, 1 - 3 GHz) MRW3001,F 7 — —
(VCE = 28V, Pgyy - 3W,f 3 GHz) 3003,F 6 — -
(VCE = 28V, Poyp - SW.f - 3GHz) 3005,F 5 — -
Collector Efficiency e %
(VCE = 28V, Pout - 1 W, f - 3GHa) MRW3001,F 30 — —
(VCE = 28V, Poyt - 3W. f = 3 GHz) 3003.F 30 — —_
(VCE = 28V, Poyr = S5W. f = 3GHz) 3005,F 30 — —
Load Mismatch L4
(VCeg = 28V, Pyt - 1W, f = 3GHz, MRW3001.F No Degradation in
Pout = 3W 3003+ Output Power
Pout - 5W 3005,F P
Load VSWR = x:1, All Phase Angles)

MRW3001,F
TYPICAL CHARACTERISTICS
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Figure 1. Qutput Power versus Input Power Figure 2. Pga¢ and 7y versus Frequency
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Figure 3. Series Equivalent Input/Output impedance
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MRW3000 Series

Board material = 0.018" dielectric thickness Glass teflon {e, = 2.55}. _
» = Foil wrap asterisked edge to ground plane. 1 inch
Cc = 100 pF chip.

Cx - 100 pF chip capacitor and 10 uF alectrolytic.
CL = 100 pF chip capacitor. The capacitor position can be tuned.
Rec = 8 turns #28 AWG, 0.010 dia.
Figure 4. MRW3001 PC Board Layout, f = 3 GHz
(Not to Scale)
MRW3003,F
TYPICAL CHARACTERISTICS
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Figure 5. Output Power versus Input Power

Pin. INPUT POWER (WATTS) f, FREQUENCY (GH2)

Figure 6. Pga¢ and n versus Frequency

Figure 7. Series Equivalent Input/Output Impedance
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MRW3000 Series

Board material = 0.018" dielectric thickness Glass teflon {¢;  2.55). —
- = Foil wrap asterisked edge to ground plane. 1 wnch
C¢ = 100 pF chip.

Cx = 100 pF chip capacitor and 10 uF electrolytic.
CL = 100 pF chip capacitor. The capacitor pasition can be tuned.
RFc = 8 turns #28 AWG, 0.010 dia.

Figure 8. MRW3003 PC Board Layout, f = 3 GHz
{Not to Scale)

MRW3005,F
TYPICAL CHARACTERISTICS
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Figure 9. Output Power versus Input Power Figure 10. Pga¢ and n versus Frequency
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Figure 11. Series Equlvalent Input/Output Impedance
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MRW3000 Series

Board material = 0.018" dielectric thickness Glass teflon (¢,  2.55)
. = Foil wrap asterisked sdge to ground plane. 1 inch
Cc = 100 pF chip
Cx = 100 pF chip capacitor and 10 uF slectralytic
€L = 100 pF chip capacitor. The capacitor position can be tuned.
AECc = 8turns #28 AWG, 0.010 dia.
Figure 12. MRW3005 PC Board Layout, f = 3 GHz
(Not to Scale)
10,000,
00 MTTF Factor
(Nor to 1 ampereZ Conti Duty}
The graph shown dispiays MTTF in hours x amper92 emitter current for
N each of the 3 GHz devices. Life tests at elevated temperatures have cor-
1,000,000 = N === related to better than + 10% to the thearetical prediction for matal failure
— = \ CAUTION — A caiculation is required to obtain actual metal life. Sample
o - \ MTTF calculations based on aperating conditions are shown below.
=
: 100,000 \ N Junction Temperature — 'C
&2 : 4y, To calculate metal lifetime under any set of conditions, obtain actual data
< - '?ll/ or estimate from typical performance curves. Solve for T (°C}:
x - Q) % ypical p . )
e - g Pout X 100
S \’% \ M7y - by (—Q"'-‘—nc 2 ¢ Pin Pout) * TRLANGE
= s
E - \ Enter graph of MTF factor versus T . Obtain MTF factor. Calculate metal
= - \ life by:
| o MTF Factor
1000 | \ \\ (2} Metal Life in Hours = icZ Rmps!
100 AN
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Ty, JUNCTION TEMPERATURE {°C)

Figure 13. MTTF Factor versus Junction Temperature
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