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FEATURES

• Suitable for short and medium pulse applications

• Internal input and output matching networks for an easy
circuit design

• Emitter ballasting resistors improve ruggedness

• Gold metallization ensures excellent reliability

• Interdigitated emitter-base structure provides high
emitter efficiency

• Multicell geometry improves power sharing and reduces
thermal resistance.

APPLICATIONS

• Common base class-C pulsed power amplifier for radar
applications in the 3.1 to 3.5 GHz range.

DESCRIPTION

NPN silicon planar epitaxial microwave power transistor in
a 2-lead rectangular flange package with a ceramic cap
(SOT445C) with the common base connected to the
flange.

PINNING - SOT445C

PIN DESCRIPTION

1 collector

2 emitter

3 base; connected to flange
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Fig.1  Simplified outline.

QUICK REFERENCE DATA
RF performance at Th = 25 °C in a common base class-C test circuit.

MODE OF OPERATION
f

(GHz)
VCB
(V)

PL
(W)

Gp
(dB)

ηC
(%)

Pulsed class-C 3.1 to 3.5 40 ≥10 typ. 9 typ. 40

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO disc is not damaged.
All persons who handle, use or dispose of this product should be aware of its nature and of the necessary safety
precautions. After use, dispose of as chemical or special waste according to the regulations applying at the location of
the user. It must never be thrown out with the general or domestic waste.
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LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

THERMAL CHARACTERISTICS

Note

1. Equivalent thermal impedance under pulsed microwave operating conditions.

CHARACTERISTICS
Tj = 25 °C unless otherwise specified.

APPLICATION INFORMATION
RF performance at Th = 25 °C in a common-base test circuit.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT

VCBO collector-base voltage open emitter − 75 V

VCES collector-emitter voltage RBE = 0 − 75 V

VEBO emitter-base voltage open collector − 2 V

ICM peak collector current tp ≤ 100 µs; δ ≤ 10% − 1.5 A

Ptot total power dissipation tp = 100 µs; δ = 10%; Th = 25 °C − 34 W

Tstg storage temperature −65 +200 °C
Tj operating junction temperature − 200 °C
Tsld soldering temperature up to 0.2 mm from ceramic cap; t ≤ 10 s − 235 °C

SYMBOL PARAMETER CONDITIONS VALUE UNIT

Zth j-h thermal impedance from junction to heatsink tp = 100 µs; δ = 10%; note 1 5.2 K/W

tp = 200 µs; δ = 10%; note 1 5.8 K/W

tp = 300 µs; δ = 10%; note 1 6.3 K/W

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT

V(BR)CBO collector-base breakdown voltage IC = 2.5 mA; open emitter 75 − V

V(BR)CES collector-emitter breakdown voltage IC = 2.5 mA; VBE = 0 75 − V

ICBO collector leakage current VCB = 40 V; IE = 0 − 0.3 mA

ICES collector leakage current VCE = 40 V; VBE = 0 − 0.5 mA

IEBO emitter leakage current VEB = 1.5 V; IC = 0 − 0.1 mA

hFE DC current gain VCE = 5 V; IC = 0.25 A 40 −

MODE OF OPERATION
f

(GHz)
VCE
(V)

PL
(W)

Gp
(dB)

ηC
(%)

Class-C; tp = 100 µs; δ = 10% 3.1 to 3.5 40 ≥10 ≥7.5
typ. 9

≥35
typ. 40
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Fig.2 Load power as a function of drive power;
typical values.

VCB = 40 V; class-C; tp = 100 µs; δ = 10%.

(1) f = 3.1 GHz.

(2) f = 3.3 GHz.

(3) f = 3.5 GHz.
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Fig.3 Power gain as a function of load power;
typical values.

VCB = 40 V; class-C; tp = 100 µs; δ = 10%.

(1) f = 3.1 GHz.

(2) f = 3.3 GHz.

(3) f = 3.5 GHz.

handbook, halfpage
50

0 4 12
0

8

10

20

30

40

MCD858

ηC
(%)

PL (W)

(2)

(1)
(3)

Fig.4 Collector efficiency as a function of load
power; typical values.

VCB = 40 V; class-C; tp = 100 µs; δ = 10%.

(1) f = 3.1 GHz.

(2) f = 3.3 GHz.

(3) f = 3.5 GHz.
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Fig.5 Power gain and input return losses as
functions of frequency; typical values.

VCB = 40 V; class-C; PL = 10 W; tp = 100 µs; δ = 10%.
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Fig.6 Input impedance as a function of frequency
(series components); typical values.

VCB = 40 V; class-C; PL = 10 W.

handbook, halfpage

3 3.2 3.4 3.6

12

0

4

8

MCD861

ZL
(Ω)

RL

f (GHz)

XL

Fig.7 Load impedance as a function of frequency
(series components); typical values.

VCB = 40 V; class-C; PL = 10 W.
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Dimensions in mm.

The components are situated on one side of the copper-clad printed-circuit board with Duroid dielectric (εr = 2.2), thickness 0.38 mm.
The other side is unetched and serves as a ground plane.

C1 = 10 pF (ATC 100A); C2 = 100 pF (ATC 100A).

Fig.8  Component layout for 3.1 to 3.5 GHz class-C test circuit.
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PACKAGE OUTLINE

 REFERENCESOUTLINE
VERSION

EUROPEAN
PROJECTION ISSUE DATE

 IEC  JEDEC  EIAJ

 SOT445C 97-05-23

0 5 10 mm

scale

Flanged hermetic ceramic package; 2 mounting holes; 2 leads SOT445C
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DEFINITIONS

LIFE SUPPORT APPLICATIONS

These products are not designed for use in life support appliances, devices, or systems where malfunction of these
products can reasonably be expected to result in personal injury. Philips customers using or selling these products for
use in such applications do so at their own risk and agree to fully indemnify Philips for any damages resulting from such
improper use or sale.

Data Sheet Status

Objective specification This data sheet contains target or goal specifications for product development.

Preliminary specification This data sheet contains preliminary data; supplementary data may be published later.

Product specification This data sheet contains final product specifications.

Limiting values

Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one or
more of the limiting values may cause permanent damage to the device. These are stress ratings only and operation
of the device at these or at any other conditions above those given in the Characteristics sections of the specification
is not implied. Exposure to limiting values for extended periods may affect device reliability.

Application information

Where application information is given, it is advisory and does not form part of the specification.
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For all other countries apply to:  Philips Semiconductors,
International Marketing & Sales Communications, Building BE-p, P.O. Box 218,
5600 MD EINDHOVEN, The Netherlands, Fax. +31 40 27 24825

Argentina:  see South America
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Tel. +61 2 9704 8141, Fax. +61 2 9704 8139

Austria: Computerstr. 6, A-1101 WIEN, P.O. Box 213,
Tel. +43 1 60 101 1248, Fax. +43 1 60 101 1210

Belarus:  Hotel Minsk Business Center, Bld. 3, r. 1211, Volodarski Str. 6,
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Tel. +359 2 68 9211, Fax. +359 2 68 9102
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Tel. +1 800 234 7381, Fax. +1 800 943 0087

China/Hong Kong:  501 Hong Kong Industrial Technology Centre,
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TOKYO 108-8507, Tel. +81 3 3740 5130, Fax. +81 3 3740 5057

Korea:  Philips House, 260-199 Itaewon-dong, Yongsan-ku, SEOUL,
Tel. +82 2 709 1412, Fax. +82 2 709 1415

Malaysia:  No. 76 Jalan Universiti, 46200 PETALING JAYA, SELANGOR,
Tel. +60 3 750 5214, Fax. +60 3 757 4880

Mexico:  5900 Gateway East, Suite 200, EL PASO, TEXAS 79905,
Tel. +9-5 800 234 7381, Fax +9-5 800 943 0087

Middle East:  see Italy

Netherlands:  Postbus 90050, 5600 PB EINDHOVEN, Bldg. VB,
Tel. +31 40 27 82785, Fax. +31 40 27 88399

New Zealand:  2 Wagener Place, C.P.O. Box 1041, AUCKLAND,
Tel. +64 9 849 4160, Fax. +64 9 849 7811

Norway:  Box 1, Manglerud 0612, OSLO,
Tel. +47 22 74 8000, Fax. +47 22 74 8341

Pakistan:  see Singapore

Philippines:  Philips Semiconductors Philippines Inc.,
106 Valero St. Salcedo Village, P.O. Box 2108 MCC, MAKATI,
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Tel. +27 11 471 5401, Fax. +27 11 471 5398
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04547-130 SÃO PAULO, SP, Brazil,
Tel. +55 11 821 2333, Fax. +55 11 821 2382
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Tel. +34 93 301 6312, Fax. +34 93 301 4107

Sweden:  Kottbygatan 7, Akalla, S-16485 STOCKHOLM,
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Tel. +41 1 488 2741 Fax. +41 1 488 3263
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TAIPEI, Taiwan Tel. +886 2 2134 2886, Fax. +886 2 2134 2874

Thailand:  PHILIPS ELECTRONICS (THAILAND) Ltd.,
209/2 Sanpavuth-Bangna Road Prakanong, BANGKOK 10260,
Tel. +66 2 745 4090, Fax. +66 2 398 0793
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