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| The RF Line |
— 3.0W 2GHz
MICROWAVE POWER
NPN SILICON MICROWAVE POWER TRANSISTOR TRANSISTOR
.. . designed for Class B and C common base broadband amplifier NPN SILICON

applications in the 1.7 to 2.3 GHz frequency range.

® Internal Input Matching for Broadband Operation

® Guaranteed Performan.ce @ 2 GHz, 24 Vdc
Output power = 3.0 Watt
Minimum Gain = 8.0 dB

® 100% Tested for Load Mismatch at All Phase Angles
with 10:1 VSWR .

® Hermetically Sealed Industry Standard Package

Gold Metallized, Emitter Ballasted for Long Life and
Resistance to Metal Migration

@ Silicon Nitride Passivation A
@ Characterized for Operation from 20V to 28 V { G
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MAXIMUM RATINGS BN 1. EMTTER
Rating Symbot Value Unit 2. COLLECTOR
3. BASE
Coliector-Emitter Voltage VCEO 20 Vdc
NOTES:
Collector-Base Voltage Veeo 45 Vde 1. DIMEASIONS 0 ARE OATUMS.
Emitter-Base Voltage VEBO 3.5 Vdc 2 POSITIONAL TOLERANCE FOR MOUNTING HOLES:
- [Aonnws @[T a®[e @]
Collector-Current — Continuous ic 600 mAde 2 (.15 SEATING PLARE,
Total Device Dissipation @ T¢ = 25°C (1) Pp 11 Watts 4, DIMENSIONING AND TOLERANCING PER ANSI Y145,
Derate above 26°C 63 mw/°eC 1973,
Starage Temperature Range . Tstg -66 to +200 °C
MELMETERS INCHES
MiN MAX MAX
THERMAL CHARACTERISTICS oo T20e 030 08w
Characteristic Symbot Max Unit 648 | 673 | 0255 | 0265
368 406 ; 0145 | 0.160
Thermal Resistance, Junction to Case (2) Rguc 16 °C/W 28 T 21 1 060 [ ono

{1) This device is designed for AF operation. The total device dissipation rating applies
only when the device is operated as an RF amplifier.

{2) Thermal Resistance is determined under specified RF operating conditions by infrared
measurement techniques.,
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ELECTRICAL CHARACTERISTICS {T¢ = 25°C unless otherwise noted)

l Characteristic Symbol Min Typ | Max | Unit |
OFF CHARACTERISTICS

MRF2003M

Collector-Emitter Breakdown Voltage V(BRICED 20 — — Vde
{Ic = 5.0 mAdc, Ig = 0)
Collector-Emitter Breakdown Voltage V(BRICES 45 — — Vdc

{lc = 6.0 mAde, Vgg = 0) -

Collector-Base Breakdown Volitage : ) 45 - — Vde
ViBRiCBO
{Ic =5 0 mAdc, Ig = 0}

Emitter-Base Breakdown Voltage
{lg = 1.0 mAdc, Ig = 0)

Coliector Cutoff Current Iceo — — 0.5 mAdc
(Ve =28 Vdc, Ig = 0)

ON CHARACTERISTICS

DC Current Gain hee 10 — 100 —
{ic = 160 mAdc, Vog = 5 0 Vdc)

DYNAMIC CHARACTERISTICS

Output Capacitance Cob — 40 6.0 pF
(Vcg =24 Vde. Ig = 0. f= 1 0 MH2)

FUNCTIONAL TESTS

Z - Vvd
V{griEBO 35 ©

Common-Base Amplifier Power Gain Gpg 8.0 8.5 - dB
(Vee =24 Vde, Poy =30W, = 2.0 GHz)

Collector Efficiency 7 35 40
(Ve = 24 Vde, Poy = 3.0 W, £=2.0 GHz)

Load Mismatch o No Degradation 1n Power Cutput

(Ve = 24 Vde, Poyy = 3.0 W, = 2.0 GHz
VSWR = 10:1 All Phase Angles)

FIGURE 1 — 2.0 GHz TEST CIRCUIT
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Z21-29 — Microstrip, See Photomaster

C1 — 0.6-4.5 pF Johanson 7271

C2, C3 — 56 pF Chip Capacitor

C4 — 0.1 uF

C5 —10uF, 35V

Board Material — 0.0312" Teflon Fiberglass
€ =2.510.05
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FIGURE 2 — OUTPUT POWER versus INPUT POWER FIGURE 3 — OUTPUT POWER versus INPUT POWER
{=1.7 GHz) . {f=2.0 GHz)
5.0 5.0
Ve =
——— 78V e
F 40 24 V & 40 28 Y
& 1 L {20V E - .
E L~ é 24V
g 10 yd | = 20 sl v
w (-
= - g N
g A7) £
- «
£ 20 / 5 20
5 / £
2 7 5
5 <
o 1.0 ;; 210
oll/ 0
150 200 260 300 350 400 450 500 550 600 150 200 250 300 450 400 450 500 650 600
Pin. INPUT POWER {mW) Py INPUT POWER (mW)
FIGURE 4 — OUTPUT POWER versus INPUT POWER FIGURE 5 — POWER GAIN versus FREQUENCY
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FIGURE 6 — SERIES EQUIVALENT INPUT/OUTPUT IMPEDANCE

Ve = 24 V, Pip = 400 mW

f Zin o
GHz Ohms Ohms
17 95 +j21 65 - j8.5
20 35 +j20 40 - j5.0
2.3 41+j35 70 +j1.5
*201,= Canj of the optil load imped

into which the device output eperates at a given
output power, voltage and frequancy.

Coardinates in Ohms
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FIGURE 7 — 2 GHz TEST AMPLIFIER

FIGURE 8 — PRINTED CIRCUIT BOARD LAYOUT — 2.0 GHz TEST CIRCUIT

® Denotes Eyalet
@ Denotes 4-40 Screw Placement

NOTE: The Printed Circuit Board shown is 75% of the original.
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