DISCRETE SEMICONDUCTORS Microwave
Transistors

Data Handbook SC15

et make things better
SRS &  PHILIPS




QUALITY ASSURED

Our quality system focuses on the continuing high quality of our
components and the best possible service for our customers. We have
athree-sided quality strategy: we apply a system of total quality control
and assurance; we operate customer-oriented dynamic improvement
programmes; and we promote a partnering relationship with our
customers and suppliers.

PRODUCT SAFETY

In striving for state-of-the-art perfection, we continuously improve
components and processes with respect to environmental demands.
Our components offer no hazard to the environment in normal use
when operated or stored within the limits specified in the data sheet.

Some components unavoidably contain substancesthat, if exposed by
accidentormisuse, are potentially hazardous to health. Users of these
components are informed of the danger by warning notices in the data
sheets supporting the components. Where necessary the warning
notices also indicate safety precautions to be taken and disposal
instructions to be followed. Obviously users of these components, in
general the set-making industry, assume responsibility towards the
consumer with respect to safety matters and environmental demands.

All used or obsolete components should be disposed of according to
the regulations applying at the disposal location. Depending on the
location, electronic components are considered to be ‘chemical’,
‘special’ orsometimes ‘industrial’ waste. Disposal as domesticwaste is
usually not permitted.




Microwave Transistors

INDEX

SELECTION GUIDE

MARKING CODES

GENERAL

DEVICE DATA (in alphanumeric sequence)
PACKAGE OUTLINES

DATA HANDBOOK SYSTEM

CONTENTS
Page

3

7

11

15

29

347

365



DEFINITIONS

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.

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.
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Microwave Transistors Index

ALPHANUMERIC INDEX
Types added to the range since the last issue of Handbook SC15 (1995 issue) are shown in bold print.

1996 Feb 24

TYPE PAGE TYPE PAGE
BLS2731-10 30 PLB16012U 247
BLS2731-20 33 PLB16030U 252
BLS2731-50 36 PPC5001T 257
BLS2731-110 39 PQC5001T 257
BLS2731-150 42 PTB23001X 261
LBE2003S 51 PTB23002U 267
LBE2009S 51 PTB23003X 261
LFE15600X 64 PTB23005X 261
LLE15180xX 71 PTB23006U 272
LLE15370X 78 PTB32001X 278
LLE16045X 85 PTB32003X 278
LLE16120X ) PTB32005X 278
LLE16350X 98 PTC4001T 284
LTE21009R 105 PVB42004X 287
LTE21015R 108 PXB16050U 291
LTE21025R 13 PZ1418B15U 297
LTE42005S 17 PZ1418B30U 302
LTE42008R 123 PZ1721B25U 302
LTE42012R 130 PZ2024B20U 302
LV1721E50R 136 PZB16035U 311
LV2024E45R 140 RX1214B80W 316
LVE21050R 146 RX1214B130Y 316
LWE2010S 149 RX1214B170W 322
LWE2015R 155 RX1214B300Y 327
LX1214E500X 160 RX1214B350Y 332
LXE15450X 167 RZ1214B35Y 338
LXE16350X 174 RZ1214B65Y 342
LZ1418E100R 184

MF1011B900Y 189 MAINTENANCE TYPES

MTB10010U 196 e =
MX0912B100Y 201 P =
MX0912B251Y 208 e e
MX0912B351Y 215 — =
MX1011B200Y 202 e =
MX1011B700Y 230 e v
MZ0912B50Y 236 e =
MZ0g12BA00Y <21 MX1011B430W 228
PLB16004U 242







Pulsed power transistors for radar
Pulsed power transistors for avionics
Linear power transistors

CW power transistors

Oscillator power transistors
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PULSED POWER TRANSISTORS FOR RADAR

L-band
f Vee t at & PL G e
TYPEHUMBER (GHz) v | eS| e | w @B) | (%) | TAGE
RX1214B80W 12to1.4 40 500 10 >80 2y >35 316
RX1214B130Y 12to1.4 50 150 5 >130 g >35 316
RX1214B170W 1.2to1.4 42 500 10 >170 >6.7 >40 322
RX1214B300Y 12to1.4 50 150 5 >250 >7 >35 327
RX1214B350Y 12to1.4 50 130 6 >280 >7 >40 332
RZ1214B35Y 12to1.4 50 150 5 >35 >7 >30 338
RZ1214B65Y 1.2to1.4 50 150 5 >70 =7 >35 342
S-band
f Vee t ats PL G ne
WYFE RHRIRE (GH2) V) | eS| e | w @B) | (%) | TACGE
BLS2731-10 2.7t0 3.1 40 100 10 typ. 12.5 typ. 8 typ. 40 30
BLS2731-20 2.7 1o 8.1 40 100 10 typ. 25 typ. 8 typ. 40 33
BLS2731-50 2.7 to 3.1 40 100 10 typ. 60 typ. 8 typ. 40 36
BLS2731-110 2710 3.1 40 100 10 typ. 120 typ. 7 typ. 35 39
BLS2731-150 2.7 1o 3.1 40 100 10 typ. 170 typ. 8 typ. 40 42
PULSED POWER TRANSISTORS FOR AVIONICS
f V & at § P G
s (GHz) W | wd | e | w @B | o | PAGE
MF1011B900Y 1.09 50 10 1 800 >6 >40 189
MTB10010U 1.03 24 1 1 >9.5 >9.5 >50 196
MX0912B100Y 0.96 to 1.215 50 10 10 >100 =7 >42 201
MX1011B200Y 1.09 50 10 1 200 >7.5 >45 222
MX0912B251Y 0.96to 1.215 50 10 10 235 »7 >42 208
MX0912B351Y 0.96 to 1.215 50 10 10 >325 >7 >40 215
MX1011B700Y 1.09 50 10 ) 650 >6 >48 230
MZ0912B50Y 0.96to 1.215 50 10 10 >50 =7 >42 236
MZ0912B100Y 0.96to 1.215 50 10 10 >100 57 >42 201
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LINEAR POWER TRANSISTORS

Class-A
f \/ I PL1 i
TYPE NUMBER (GHz) (3)5 (ch) (W) (dB) PAGE
note 1 note 2
LBE2003S 2 18 30 >0.2 >10 51
LBE2009S 2 18 110 >0.7 >9 51
LTE21015R 2 16 250 .5 >8.5 108
LTE21009R 2.1 16 150 >0.6 >10 104
LTE21025R 2.1 16 400 >2.8 >7.8 113
LTE42005S 4.2 18 110 >0.45 >6.6 117
LTE42008R 4.2 16 250 >0.8 >7 123
LTE42012R 4.2 16 400 >1 >6 130
LV1721E50R 1.7to 21 16 1100 25 27 136
LV2024E45R 2to2.4 16 1100 >4 >6 140
LVE21050R 21 16 1100 25.5 >8 146
LWE2010S 23 18 110 20.8 >8 149
LWE2015R 2.3 16 250 212 >7.5 155
LZ1418E100R 1.4t01.8 16 2000 >9 >10 184
Notes
1. Load power for 1 dB compressed power gain.
2. Low level power gain associated with Py ;.
Class-AB
TYPE NUMBER (GLZ) ‘(’\‘;)E ("'fA) :k,‘) (?1';’) PAGE
LX1214E500X 12to1.4 24 150 >50 211 160
LLE15180X 1.5 24 50 >15 >7.8 71
LLE15370X 1.5 24 300 >33 >8 78
LXE15450X 1.5 24 150 >45 >8 85
LFE15600X 1.5 24 200 >55 >8 64
LLE16045X 1.65 24 40 >4.5 >8.5 85
LLE16120X 1.65 24 100 >11 >8.7 92
LLE16350X 1.65 24 100 >29 >8 98
LXE16350X 1.65 24 300 >32 >9 174
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CW POWER TRANSISTORS
v P G
TYPE NUMBER CLASS (GHz) (\‘;f (v;) ( dg) (’J/f) PAGE
PLB16004U c 1.6 28 >4.5 >8.5 >40 242
PLB16012U [ 1.6 28 >10 >8 >45 247
PLB16030U B 1.6 28 >30 >7 >45 252
PTB23001X B 2 24 >1 >7 >45 261
PTB23002U B 2.3 28 >2 >9 >45 267
PTB23003X B 2 24 >3 >8.75 >45 261
PTB23005X B 2 24 >5 >9.2 >50 261
PTB23006U c 2 28 >5 >9 >40 272
PTB32001X B 3 24 >1.3 >8 >35 278
PTB32003X B 3 24 >25 >8 >35 278
PTB32005X B 3 24 >4.5 >8 >35 278
PVB42004X B 2 24 >10 >10 >48 287
PXB16050U c 1.65 28 >45 >8.5 >45 291
PZ1418B15U B 141018 28 >12.5 >7 >38 297
PZ1418B30U B 14101.8 28 >27 >7.3 >38 302
PZ1721B25U B 1.7102.1 28 >25 >7 >35 302
PZ2024B20U B 2.0t02.4 28 >20 >6 >35 302
PZB16035U B 1.55 28 >35 >8 >45 311
OSCILLATOR POWER TRANSISTORS
TYPE NUMBER ! Vee le P PACKAGE PAGE
(GH2) v) (mA) (mW)
PTC4001T 2.8810 3.0 20; note 1 200 >550 SOT440A 284
PPC5001T 5 20 200 >450 SOT447A 257
Note

1. Ve value.

1997 Mar 04
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Microwave Transistors Marking codes
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MARKING CODES

The microwave transistors in this book are normally marked with manufacturer's name or trademark, type designation
and lot identification code. If space on the transistor package is insufficient for full type designation, the following marking
codes may be used for identification.

TYPE NUMBER MARKING CODE
LAE4001R R8
LAE4002S R9
LBE2003S 407
LBE2009S 409
LCE2009S 408
LEE1015T 1015T
LTE21009R 435
LTE21015R 436
LTE21025R 439
LTE42005S 502
LTE42008R 196
LTE42012R 198
LV1721E50R 1721E50R
LV2024E45R 2024E45R
LV2327E40R 2327E40R
LWE2015R 411
MTB10010U 10010U
MX1011B430W MX1011B430W
PPC5001T 395
PTB23001X 2301X
PTB23003X 2303X
PTB23005X 2305X
PTB32001X 3201X
PTB32003X 3203X
PTB32005X 3205X
PTC4001T 440

1997 Feb 25 13
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Product specification

Microwave Transistors

General

QUALITY
Total Quality Management

Philips Semiconductors is a Quality Company, renowned
for the high quality of our products and service. We keep
alive this tradition by constantly aiming towards one
ultimate standard, that of zero defects. This aim is guided
by our Total Quality Management (TQM) system which is
described in our Quality manuals. The basis is outlined the
following paragraphs.

QUALITY ASSURANCE

Based on ISO 9000 standards, customer standards such
as FDC, QS9000 and IBM MDQ. Our factories are certified
to 1SO 9000 by external inspectorates.

PARTNERSHIPS WITH CUSTOMERS

PPM co-operations, design-in agreements, ship-to-stock,
just-in-time, self-qualification programmes and application
support.

PARTNERSHIPS WITH SUPPLIERS

Ship-to-stock, statistical process control and ISO 9000
audits.

QUALITY IMPROVEMENT PROGRAMME

Continuous process and system improvement, design
improvement, complete use of statistical process control,
realization of our final objective of zero defects, and
logistics improvement by ship-to-stock and just-in-time
agreements.

Advanced quality planning

During the design and development of new products and
processes, quality is built-in by advanced quality planning.
Through failure-mode-and-effect analysis the critical
parameters are detected and measures taken to ensure
good performance on these parameters. The capability of
process steps is also planned in this phase in preparation
for production under statistical process control.

Product conformance

The assurance of product conformance is an integral part

of our quality assurance (QA) practice. This is achieved by:

e Incoming material management through partnerships
with suppliers.

¢ In-line quality assurance to monitor process
reproducibility during manufacture and initiate any

1997 Mar 13

necessary corrective action. Process steps are under
statistical process control.

Acceptance tests on finished products to verify
conformance with the device specification. The test
results are used for quality feedback and corrective
actions. The inspection and test requirements are
detailed in the general quality specifications
SNW-EQ-611 part A.

Periodic inspections to monitor and measure the
conformance of products.

Qualification tests (see SNW-EQ-611 part A).

Product reliability

With the increasing complexity of Original Equipment
Manufacturer (OEM) equipment, component reliability
must be extremely high. Our research laboratories and
development departments study the failure mechanisms of
semiconductors. Their studies result in design rules and
process optimization for the highest built-in product
reliability. Highly accelerated tests are applied to the
products reliability evaluation. Rejects from reliability tests
and from customer complaints are submitted to failure
analysis, to result in corrective action.

Customer response

Our quality improvement depends on joint action with our
customer. We need our customer's inputs and we invite
constructive comments on all aspects of our performance.
Please contact our local sales representative.

Recognition

The high quality of our products and services is
demonstrated by many Quality Awards granted by major
customers and international organizations.
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RELIABILITY GRADES

Microwave transistors are available from different quality
levels which are listed as follows:

o Standard grade

This applies to devices following the designation rules
as listed in the chapters “Type designation code” and
“Pro Electron type numbering for BLS-types”.

¢ Grade “X” and “Y”

These grades correspond respectively to the equivalent
MIL-STD 19500 grades JANTX and JANTXV.

They have been subject to additional screening tests
than those normally applied to the standard grade. The
local sales organisation can confirm whether they are
available for the type you have selected.

The majority of the devices included in this book may
also be available in accordance with a space screening

file similar to JANS or ESA/SCC5010.

Reliability grades (only for brazed cap devices and orders in excess of 50 parts)

MIL STD

REQUIREMENTS

(%)
OPERATION 750 CONDITIONS = = e
METHOD
STD GRADE ey (1) ey (2)
Assembly 100 100 100
Internal visual inspection note 3 100 100 100
Capping 100 100 100
Stabilization bake 1032 T =200 °C; duration 48 hours | 100 100 100
Temperature cycling 1051 condition C; 20 cycles; = 100 100
no dwell at 25 °C
Constant acceleration 2006 20000 g axis Y1; Pyt <BW - - 100
10000 g axis Y1; Pyt >5 W - - 100
Hermetic seal 1071 condition H - FC43
(brazed cap)
fine 100 100 100
gross 100 100 100
Serialisation - - 100
Initial electrical note 4 - 100 100
parameters GO/NOGO GO/NOGO
High temperature 1039 Tampi= 150°C; - 100 100
reverse bias (HTRB) VeBmin = 80% of
published Ves;
duration 48 hours
Interim electrical note 5 - - 100 read
parameters and record

1997 Mar 13
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Microwave Transistors General

REQUIREMENTS
MIL STD (%)
OPERATION 750 CONDITIONS e ERADE
METHOD
STD GRADE ,,x,,(1) nvu(2)
Power burn-in 1039 Tainp =125 °C; - - 100
Veg=10V;
Ic reached when
T; average = 175 °C;
duration 160 hours
Delta calculation note 6 - - 100
Other electrical note 4 100 100 read and
parameters GO/NOGO | record
Marking as specified 100 100 100
External visual inspection | 2071 100 100 100
Packing 100 100 100
Check for delivery note 3
Notes
1. Grade “X” is equivalent to JANTX.
2. Grade “Y” is equivalent to JANTXV.
3. As per Philips component specification.
4. Published DC, Ry, and RF parameters.
5. Interim electrical parameters are published.
6. Published collector cut off current and forward current ratio. Delta limits are: Delta hgg max = +20% of initial value;

Delta cut off current max = £100% of initial value or £10% of published parameter limit (whichever is greater).

1997 Mar 13 18
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Microwave Transistors General
BATCH RELEASE TESTS FOR GRADE “X” AND “Y” EQUIVALENTS
Group B; note 1.
SMALL LOT QUALITY
MIL STD SAMPLING| CONFORMANCE
INSPECTIONS 750 CONDITIONS PLAN INSPECTION
METHOD LTPD® | NO.OF | NO.OF
DEVICES | FAILURES
Subgroup 1
Solderability 2026 the sampling plan applies to the number | 15 4 0
of leads inspected. A minimum of 3
devices shall be tested.
Resistance to solvents | 1022
Subgroup 2
Temperature cycling 1051 no dwell at 25 °C; test condition C, 10 6 0
(air to air) except step 3 at 175 °C;
45 cycles including screening
Thermal shock 1056 10 cycles; condition A
Hermetic seal 1071
fine leak test condition H;
max. leak rate = 5 x 107 atm cc/s
gross leak test condition C
Electrical DC parameters of the relevant data
measurements sheet
Subgroup 3
Steady-state operation | 1027 as power burn-in except Ty = 150 °C; | 10 12 0
life duration 340 hours
Electrical DC parameters of the relevant data
measurements sheet
Bond strength 2037 the sample shall include a minimum of 3 |20 (wires) |20 (wires) |0
devices and shall include all wire sizes
Subgroup 4
Decap internal visual 2075 visual criteria in accordance with 1 0
(design criteria) qualified design
Subgroup 5 (not applicable)
Subgroup 6
High temperature life 1032 340 hours at Tamp = 200 °C (brazed cap) | 10 12 0

(non operating)

Electrical DC parameters of the relevant data
measurements sheet
Notes

1. Optional for grades “X” and “Y” (minimum order quantity = 50 devices).
2. Sampling according to MIL-STD 19500. Small lot sampling applies for batches up to 500 devices.

1997 Mar 13
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General

TYPE DESIGNATION CODE
Code structure

The standard structures of type designation code for
microwave transistors can be shown as follows, where X
represents a letter and O represents a numeral:

XXX0000X for transistors without matching cell

XXX00000X for transistors with input matching
cell and specified for narrowband
applications

XXX0000X00X or for transistors specified for

XXX0000X000X  wideband applications

Letters

FIRST LETTER

The first letter shows the mode of operation:
L linear

M  short pulse

P CW class B

R long pulse.

SECOND LETTER

The second letter shows the encapsulation:
SOT100

SOT441A (FO-45)

SOT442A (FO-46)

SOT122A

SOT448A (FO-231)

SOT437A (FO-229)

SOT447A (FO-102)

SOT440A (FO-41B)

SOT445A (FO-83A and FO-83B)
SOT446A (FO-93)

SOT439A (FO-91B)

SOT443A (FO-57C).

NXs<Ao7rTmow>»

THIRD LETTER

The third letter indicates the common potential:
E common emitter

B common base

C common collector.

1997 Mar 13

FOURTH LETTER (SUFFIX LETTER)

The fourth letter indicates the supply voltage:
10to 12V

15t016 V

18V

20Vori18to21V

28t0 30V

40to 45V

24V

50V

48 V.

N<XscHonDo

Numbers

TRANSISTORS WITHOUT MATCHING CELL (XXX0000X)
1st digit indicates frequency of measurement (GHz).
2nd, 3rd and 4th digits indicate power:

in watts for P, M and R modes of operation
in multiples of 100 mW for L mode of operation.

TRANSISTORS SPECIFIED FOR NARROWBAND APPLICATIONS
(XXX00000X)

1st and 2nd digits indicate frequency of measurement
(x 0.1 GHz).
3rd, 4th and 5th digits give the power:

in watts for P, M and R modes of operation

in multiples of 100 mW for L mode of operation.

TRANSISTORS SPECIFIED FOR WIDEBAND APPLICATIONS

1st and 2nd digits indicate the lower frequency of use
(in 0.1 GHz).

3rd and 4th digits indicate the higher frequency of use
(in 0.1 GHz).
Last digit indicates the power:

in watts for P, M and R modes of operation

in multiples of 100 mW for L mode of operation.
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PRO ELECTRON TYPE NUMBERING FOR BLS-TYPES
Basic type number

This type designation code applies to discrete
semiconductor devices (not integrated circuits), multiples
of such devices, semiconductor chips and Darlington
transistors. For this data handbook, only the relevant
designation codes for BLS-types are described.

FIRST LETTER

The first letter gives information about the material for the
active part of the device:

B silicon or other material with a band gap of 1 to
1.3 eV.

SECOND LETTER

The second letter indicates the function for which the
device is primarily designed:

L transistor; power, high frequency.

The same letter can be used for multi-chip devices with
similar elements. Power types are defined by
Rin jmb <15 K/W.

SERIAL NUMBER

The number comprises of one letter followed by four digits
for devices primarily intended for industrial or professional
equipment. A hyphen followed by a number indicates the
power in Watts of the device.

Example: BLS2731-10.

RATING SYSTEMS

The rating systems described are those recommended by
the International Electrotechnical Commission (IEC) in its
publication number 134.

Definitions of terms used

ELECTRONIC DEVICE

An electronic tube or valve, transistor or other
semiconductor device. This definition excludes inductors,
capacitors, resistors and similar components.

CHARACTERISTIC

A characteristic is an inherent and measurable property of
a device. Such a property may be electrical, mechanical,
thermal, hydraulic, electro-magnetic or nuclear, and can
be expressed as a value for stated or recognized

1997 Mar 13

conditions. A characteristic may also be a set of related
values, usually shown in graphical form.

BOGEY ELECTRONIC DEVICE

An electronic device whose characteristics have the
published nominal values for the type. A bogey electronic
device for any particular application can be obtained by
considering only those characteristics that are directly
related to the application.

RATING

A value that establishes either a limiting capability or a
limiting condition for an electronic device. It is determined
for specified values of environment and operation, and
may be stated in any suitable terms. Limiting conditions
may be either maxima or minima.

RATING SYSTEM

The set of principles upon which ratings are established
and which determine their interpretation. The rating
system indicates the division of responsibility between the
device manufacturer and the circuit designer, with the
object of ensuring that the working conditions do not
exceed the ratings.

Absolute maximum rating system

Absolute maximum ratings are limiting values of operating
and environmental conditions applicable to any electronic
device of a specified type, as defined by its published data,
which should not be exceeded under the worst probable
conditions.

These values are chosen by the device manufacturer to
provide acceptable serviceability of the device, taking no
responsibility for equipment variations, environmental
variations, and the effects of changes in operating
conditions due to variations in the characteristics of the
device under consideration and of all other electronic
devices in the equipment.

The equipment manufacturer should design so that,
initially and throughout the life of the device, no absolute
maximum value for the intended service is exceeded with
any device, under the worst probable operating conditions
with respect to supply voltage variation, equipment
component variation, equipment control adjustment, load
variations, signal variation, environmental conditions, and
variations in characteristics of the device under
consideration and of all other electronic devices in the
equipment.
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Design maximum rating system

Design maximum ratings are limiting values of operating
and environmental conditions applicable to a bogey
electronic device of a specified type as defined by its
published data, and should not be exceeded under the
worst probable conditions.

These values are chosen by the device manufacturer to
provide acceptable serviceability of the device, taking
responsibility for the effects of changes in operating
conditions due to variations in the characteristics of the
electronic device under consideration.

The equipment manufacturer should design so that,
initially and throughout the life of the device, no design
maximum value for the intended service is exceeded with
a bogey electronic device, under the worst probable
operating conditions with respect to supply voltage
variation, equipment component variation, variation in
characteristics of all other devices in the equipment,
equipment control adjustment, load variation, signal
variation and environmental conditions.

Design centre rating system

Design centre ratings are limiting values of operating and
environmental conditions applicable to a bogey electronic
device of a specified type as defined by its published data,
and should not be exceeded under normal conditions.

These values are chosen by the device manufacturer to
provide acceptable serviceability of the device in average
applications, taking responsibility for normal changes in
operating conditions due to rated supply voltage variation,
equipment component variation, equipment control
adjustment, load variation, signal variation, environmental
conditions, and variations in the characteristics of all
electronic devices.

The equipment manufacturer should design so that,
initially, no design centre value for the intended service is
exceeded with a bogey electronic device in equipment
operating at the stated normal supply voltage.

LETTER SYMBOLS

The letter symbols for transistors and signal diodes
detailed in this section are based on IEC publication
number 148.

Letter symbols for currents, voltages and powers

BASIC LETTERS

I,i  current

1997 Mar 13
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V,v voltage
P,p power.
Upper-case letter symbols are used to represent all values

except instantaneous values that vary with time, these are
represented by lower-case letters.

SUBSCRIPTS

A a anode terminal

(AV), (av) average value

B,b base terminal

C,c collector terminal

D,d drain terminal

E, e emitter terminal

Ff forward

G, g gate terminal

K, k cathode terminal

M, m peak value

0,0 as third subscript: the terminal not
mentioned is open-circuit

R, r as first subscript: reverse. As second

subscript: repetitive. As third subscript: with
a specified resistance between the terminal
not mentioned and the reference terminal

(RMS), (rms)
S, s

root-mean-square value

as first or second subscript: source terminal
(FETs only). As second subscript:
non-repetitive (not FETS). As third subscript:
short circuit between the terminal not
mentioned and the reference terminal

X, x
ZZ

specified circuit

replaces R to indicate the actual working
voltage, current or power of voltage
reference and voltage reference diodes.

No additional subscript is used for DC values.

Upper-case subscripts are used for the indication of:
e Continuous (DC) values (without signal), e.g. Ig

¢ Instantaneous total values, e.g. ig
¢ Average total values, e.g. Iav)
e Peak total values, e.g. Igm

¢ Root-mean-square total values, e.g. Izrums)-
Lower-case subscripts are used for the indication of values
applying to the varying component alone:

¢ Instantaneous values, e.g. iy
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e Root-mean-square values, e.g. lp(ms)
e Peak values, e.g. lpm
o Average values, e.g. lpy).

If more than one subscript is used, the subscript for which

both styles exist are either all upper-case or all lower-case.

ADDITIONAL RULES FOR SUBSCRIPTS
Transistor currents

If it is necessary to indicate the terminal carrying the
current, this should be done by the first subscript
(conventional current flow from the external circuit into the
terminal is positive).

Examples: Ig, ig, ib, lbm-

Diode currents

To indicate a forward current (conventional current flow
into the anode terminal), the subscript F or f should be
used. For a reverse current (conventional current flow out

of the anode terminal), the subscript R or r should be used.

Examples: Ig, IR, iF, If(rms).

Transistor voltages

If it is necessary to indicate the points between which a
voltage is measured, this should be done by the first two
subscripts. The first subscript indicates the terminal at
which the voltage is measured and the second the
reference terminal or the circuit node. Where there is no
possibility of confusion, the second subscript may be
omitted.

Examples: VgE, VBE, Vbes Vbem-

Diode voltages

To indicate a forward voltage (anode positive with respect
to cathode), the subscript F or f should be used. For a
reverse voltage (anode negative with respect to cathode),
the subscript R or r should be used.

Examples: Vg, Vg, VF, Vim.

Supply voltages or currents

Supply voltages or supply currents are indicated by
repeating the appropriate terminal subscript.

Examples: Ve, Iee.

If it is necessary to indicate a reference terminal, this
should be done by a third subscript.

Example: Vcce.
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Subscripts for devices with more than one terminal of the
same kind

If a device has more than one terminal of the same kind,
the subscript is formed by the appropriate letter for the
terminal, followed by a number. In the case of multiple
subscripts, hyphens may be necessary to avoid confusion.

Examples:

Ig2 continuous (DC) current flowing into the second
base terminal

continuous (DC) voltage between the terminals of
second base and emitter terminals.

Vea.E

Subscripts for multiple devices

For multiple unit devices, the subscripts are modified by a
number preceding the letter subscript. In the case of
multiple subscripts, hyphens may be necessary to avoid
confusion.

Examples:

lac continuous (DC) current flowing into the collector
terminal of the second unit

Vyc.2c continuous (DC) voltage between the collector
terminals of the first and second units.

Application of the rules

Fig.1 represents a transistor collector current as a function
of time. It comprises a continuous (DC) current and a
varying component.

weoss7
collector e

current

IC(RMS)
| |

c
(no signal) ‘
0 {

Fig.1 Collector current as a function of time.
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Letter symbols for electrical parameters
DEFINITION

For the purpose of this publication, the term ‘electrical
parameter’ applies to four-pole matrix parameters,
elements of electrical equivalent circuits, electrical
impedances and admittances, inductances and
capacitances.

BASIC LETTERS

The following list comprises the most important basic
letters used for electrical parameters of semiconductor
devices.

B, b susceptance (imaginary part of an admittance)

C capacitance

G, g conductance (real part of an admittance)
H, h hybrid parameter

L inductance

R, r resistance (real part of an impedance)

X, x reactance (imaginary part of an impedance)
Y,y admittance

Z,z impedance.

Upper-case letters are used for the representation of:

e Electrical parameters of external circuits and of circuits
in which the device forms only a part.

e All inductances and capacitances.

Lower-case letters are used for the representation of
electrical parameters inherent in the device, with the
exception of inductances and capacitances.

SUBSCRIPTS

General subscripts

The following list comprises the most important general
subscripts used for electrical parameters of semiconductor
devices.

E:f forward (forward transfer)
I,i(or1) input

L, I load

0,0 (or2) output

R, r reverse (reverse transfer)
S,s source.

Examples: Zg, hy, hg.
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The upper-case variant of a subscript is used for the
designation of static (DC) values.

Examples:

hee static value of forward current transfer ratio in
common-emitter configuration (DC current gain)

Re DC value of the external emitter resistance.

The static value is the slope of the line from the origin to
the operating point on the appropriate characteristic curve,
i.e. the quotient of the appropriate electrical quantities at
the operating point.

The lower-case variant of a subscript is used for the
designation of small-signal values.

Examples:

hte small-signal value of the short-circuit
forward current transfer ratio in
common-emitter configuration

Zs =Re +jXe  small-signal value of the external

impedance.

If more than one subscript is used, subscripts for which
both styles exist are either all upper-case or all lower-case.

Examples: hgg, YRe, hte.

Subscripts for four-pole matrix parameters

The first letter subscript (or double numeric subscript)
indicates input, output, forward transfer or reverse
transfer.

Examples: h;j (or hy4), ho (or hoo), hs (or hay), hy (or hyo).

A further subscript is used for the identification of the circuit
configuration. When no confusion is possible, this further
subscript may be omitted.

Examples: he (0r hate), hee (OI’ ha1g).

DISTINCTION BETWEEN REAL AND IMAGINARY PARTS

If it is necessary to distinguish between real and imaginary
parts of electrical parameters, no additional subscripts
should be used. If basic symbols for the real and imaginary
parts exist, these may be used.

Examples: Z; = R; + jXi, Yfe = Gfe + jbre-

If such symbols do not exist, or if they are not suitable, the
following notation is used:

Examples:
Re (hip) etc. for the real part of hy,

Im (hjp) etc. for the imaginary part of h.
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Scattering parameters

In distinction to the conventional h-, y- and z-parameters,
scattering parameters (s-parameters) relate to travelling
wave conditions. Fig.2 shows a two-port network with the
incident and reflected waves ay, by, as and bo.

[T

MBB779

Fig.2 Two-port network.

Ve o HB e M
p iy ey ity
JZq 2 JZ JZ

The squares of these quantities have the dimension of
power.

From Fig.2: a; = b

Zp = characteristic impedance of the transmission line in
which the two-port is connected

Vi = incident voltage
V, = reflected (generated) voltage.

The four-pole equations for s-parameters are:
by =sq1a1 + S1282

bs = sp1a1 + Sonan.

Using the subscripts i for 11, r for 12, f for 21 and o for 22,
it follows that:

;
s =s,=—1la,=0
[ nT g %2
b1| )
S =8 = —la, =
r 12 8.2 1

b2| 0
s, =8S8,, = —<la,=
f 21 a1 2

b2| 0
s =8,,=—la,=
273 %
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The s-parameters can be named and expressed as
follows:

Si = 844 input reflection coefficient: the complex ratio of
the reflected wave and the incident wave at the
input, under the conditions Z = Zy =50 Q and

V2 =0

Sy =812  reverse transmission coefficient: the complex
ratio of the generated wave at the input and the
incident wave at the output, under the

conditions Zg = Z5 =50 Q and Vg1 =0

si=Spy  forward transmission coefficient: the complex
ratio of the generated wave at the output and
the incident wave at the input, under the

conditions Z| = Zy =50 Q and Vg =0

So =Spp  output reflection coefficient: the complex ratio
of the reflected wave and the incident wave at
the output, under the conditions Zg = Z5 =50 Q

and Vg = 0.

SUMMARY OF SYMBOLS FOR MICROWAVE
TRANSISTORS

Ceb collector-base capacitance

Cece collector-emitter capacitance

Ceb emitter-base capacitance

i intermodulation distortion

) duty factor

Frriin noise factor

f signal frequency

G, associated gain (for a low-noise transistor)

Gma maximum available gain

Gims maximum stable gain

Gp power gain under specified conditions

Gpo low level power gain associated with Py 1

hre DC current gain

lc DC collector current

lcBo collector cut-off current, open emitter

lcer collector cut-off current, with specified Rgg

lces collector cut-off current, base connected to
emitter

lca quiescent current

leBO emitter cut-off current, open collector

nc collector efficiency P/ (Ic x Vce)

Nadd power added efficiency (Pout — Pin) / (Ic X Vo)
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Pin input power

PL load power under specified conditions

PL1 load power for 1 dB compressed power gain

Pout output power

Ptot total power dissipation

Rthj-c thermal resistance from junction to case

Rth j-mb thermal resistance from junction to mounting
base

Rih mb-j thermal resistance from mounting base to
heatsink

T junction temperature

tp pulse width

Teig lead soldering temperature

Tstg storage temperature

Veeo collector-base voltage, open emitter

Vee collector supply voltage

Vce collector-emitter voltage

Vceo collector-emitter voltage, open base

Veer collector-emitter voltage with specified Rgg

Vces collector-emitter voltage, base connected to
emitter

VEBO emitter-base voltage, open collector

VSWR voltage standing wave ratio

b4 complex transistor impedance as seen by the
generator

Z. complex transistor load impedance as seen by
the transistor

Zin thermal impedance from junction to heatsink.

OPERATING RECOMMENDATIONS

These recommendations are included for the avoidance of
damage or destruction of silicon bipolar transistors
operating at high frequencies and high power during
testing, setting-up procedures and final operation.

Polarization

A current-limiting power supply should be used when
testing transistors in a new circuit.

Initial testing at reduced supply voltage is discouraged
because the resulting change in output impedance could
cause oscillation due to mismatch.

The RF blocking choke in the supply line, together with the
DC blocking capacitor of the internal output prematching

1997 Mar 13

circuit of the transistor, could sometimes cause oscillations
at very low frequencies. The oscillations can often be
removed by bypassing the choke with a low value resistor.

Operation
INPUT POWER

When the circuit has not been optimized, the average
power input should be kept a lower level than specified.
Initial testing of CW ampilifiers is best performed in pulsed
operation at 50% duty factor. For pulsed amplifiers, the
duty factor should be reduced.

OUTPUT WAVEFORM

The output waveform should be checked with a spectrum
analyser or similar equipment to ensure that no parasitic
effects causing unwanted modulation are present.

FREQUENCY

Microwave performance is published in the data sheet at a
single frequency or for a range of frequencies. Devices
whose data is published for narrow band application can
normally be used at frequencies other than that specified.
However, for high power types in particular, broadband
operation may be difficult to obtain and the gain of
transistors with an internal input prematching network may
decrease sharply at higher frequencies.

Broadband transistors (generally those with type numbers
starting with two letters followed by four digits) also have
an output prematching network. This is essentially a
high-pass filter with a resonance frequency below the
lowest operating frequency. The transistor could be
damaged if operated at this resonance frequency,
therefore the manufacturer should be consulted if
extended frequency operation is required.

Thermal considerations

The junction temperature is of paramount importance in
the reliability of transistors and every effort should be
made to keep this temperature as low as possible. This is
affected by mechanical aspects of the fitting, therefore
mounting recommendations given by the manufacturer
should be followed.

Values of thermal resistance given in the data sheets are
for a specific junction temperature. Note that thermal
resistance from junction to mounting base increases with
junction temperature at approximately 0.3%/K.

For transistors required for pulsed operation, an equivalent
thermal impedance is given for a specified pulse format
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(pulse width and duty factor). This allows for calculation of
peak junction temperature (at the end of a pulse). For
widely differing pulse formats the manufacturer should be
consulted.

The maximum power dissipation is defined as
Piot=Vce X Ic — Po + P at Tj= 200 °C.

MOUNTING FLANGED MICROWAVE TRANSISTORS

Flanged microwave transistors are easy to mount but for
best performance we offer the following
recommendations.

Holes or tapped holes in the heatsink should be free from
burrs and spaced between centres at:

14.2 mm for SOT440A, SOT445A and SOT437A
16.5 mm for SOT443A
19.0 mm for SOT439A, SOT422A and SOT423A.

Use a washer to spread the joint pressure.

Mounting recommendations

Minimum depth of tapped holes in heatsinks is 6 mm.

Use 4-40 UNC-2A cheese-head screws with a flat
washer to spread the joint pressure.

For transistors dissipating up to 80 W, the heatsink
thickness should be at least 3 mm copper (> 99.9%
ETP-Cu) or 5 mm aluminium (99% Al). The thickness of
the heatsink should be increased proportionally for
transistors dissipating more power.

The minimum flatness of the mounting area is 0.02 mm.

Mounting area roughness should be less than 0.5 um.

Connections between transistor and amplifier circuits
should be as short as possible. Also, the distance
between input and output printed circuit board should be
the minimum required to accept the maximum specified
dimensions of the transistor header. If any tolerance
remains, the best performance is usually obtained by
pushing the transistor towards the output side.

Avoid, as much as possible, use of flux or flux solutions
because flux can penetrate even hermetically sealed
ceramic-capped transistors. Tin and wash the
printed-circuit boards before mounting the power
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transistors, then solder the transistors into place without
using flux.

Transistor leads may be tinned by dipping them
full-length into a solder bath at a temperature of about
230 °C. No flux should be used during tinning.

Recommended heatsink compounds: WPS I
(silicone-free) from Austerlitz-Electronics; Comp. Trans.
from KF; 340 from Dow Corning; Trans-Heat from

E. Friis-Mikkelsen.

When a transistor is removed from a heatsink, the
flange, almost certainly, will have been distorted by the
joint pressure. Grinding or lapping of the flange to the
required flatness and smoothness is necessary before
the transistor is remounted.

Mounting sequence

Apply a thin layer of evenly-distributed heatsink
compound to the flange.

Position the device with flat washers in place.

Tighten the screws until finger-tight (0.05 Nm).

Further tighten the screws until the specified torque is
reached (do not lubricate); for torques, refer to the
package outlines section of this data handbook.

e To lock mounting screws, allow about 30 minutes for
them to bed-down after the specified torque has been
applied, re-tighten to the specified torque and apply
locking paint.
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APPLICATION INFORMATION

COMPONENT DESCRIPTION VALUE DIMENSIONS TYPE NUMBER
A amplifier 1/4 MC3403 or equivalent
D.U.T. microwave transistor
TR transistor 2N2219 or equivalent
D diode 1N4148 or equivalent
C1,C2 tantalum capacitor 22 uF, 50V
R1 resistor 2.2 kQ +5%

R2, R3, R5, R6 resistor 10 kQ £5%
R4 resistor 4.7 kKQ 5%
Rp resistor 10 kQ £5% 10 turns
Rb, R, Re, Ry resistor note 1
Note

1. Values to be adapted to I; of the D.U.T.

+ O

C1 5

o

Fig.3 Bias circuit for a class-A linear microwave transistor.
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Microwave power transistor BLS2731-10
FEATURES
¢ Suitable for short and medium pulse applications PIN DESCRIPTION
¢ Internal input and output matching networks for an easy 1 collector
circuit design 5 —
o Emitter ballasting resistors improve ruggedness 3 base conriected to flange

o Gold metallization ensures excellent reliability

o Interdigitated emitter-base structure provides high
emitter efficiency

Multicell geometry improves power sharing and reduces
thermal resistance.

APPLICATION

. Common base class-C pulsed power amplifiers for radar
applications in the 2.7 to 3.1 GHz band.

DESCRIPTION

NPN silicon planar epitaxial microwave power transistor in
a 2-lead rectangular flange package with a ceramic cap
(SOT445A) with the common base connected to the
flange.

QUICK REFERENCE DATA

O]

3

Top view

Fig.1 Simplified outline SOT445A.

3

g
f_@

MGD958

RF performance at T, = 25 °C in a common base class-C test circuit.

f Ve P Gp Nc
MODE OF OPERATION (GHz) ) W) (dB) %)
Pulsed class-C 2.71t03.1 40 12.5 typ. 8 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.

1997 Jan 22
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Microwave power transistor BLS2731-10
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 70 Y
Vces collector-emitter voltage Rge=0Q - 65 Vv
VEBO emitter-base voltage open collector - 2 Vv
lcm peak collector current to < 100 ps; 8 < 10% - 1.5 A
Ptot total power dissipation tp =100 pus; 6 = 10%; T =25 °C |- 35 w
Tstg storage temperature —-65 +200 °Cc
T; operating junction temperature - 200 %€
Teid soldering temperature up to 0.2 mm from ceramic cap; - 235 °C
t<10s
40 MLC473
Ptot
W)
30 \

20 \

0
-50 0 50 100 150 200
Tmb (C)

tp =100 ps; 3 = 10%.

Fig.2 Power dissipation derating as a function of
mounting-base temperature.
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Microwave power transistor BLS2731-10
CHARACTERISTICS
Tj =25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vigricso | collector-base breakdown voltage | I = 2.5 mA; open emitter 70 - - Vv
V(BR)CES collector-emitter breakdown lc=2.5mA; Vge=0 65 - - Vv

voltage

lceo collector leakage current Veg=40V;lg=0 = = 0.3 mA
lces collector leakage current Vce=40V; Vge=0 - - 0.5 mA
leso emitter leakage current Veg=15V;lc=0 - - 0.1 mA
hee DC current gain Veg=5V;lc=025A 25 - -

Cc collector capacitance (die only) Vee=1V;lg=ie=0; - 10 - pF
f=1MHz
THERMAL RESISTANCE

SYMBOL PARAMETER CONDITIONS VALUE | UNIT
Rth j-mb thermal resistance from junction to mounting-base Tj=100°C 6.7 K/W
Rth mb-h thermal resistance from mounting-base to heatsink 0.2 KW
Zihjn thermal impedance from junction to heatsink to =100 ps; 6 = 10%; note 1 | 2.46 K/W

Note

1. Equivalent thermal impedance under pulsed microwave operating conditions.

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

f VCE P|_ Gp Nc
MODE OF OPERATION (GHz) ) W) (dB) (%)
Class-C; t, = 100 us; § = 10 % 27t02.9 40 >10 >7 235
typ. 12.5 typ. 8 typ. 40
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Microwave power transistor BLS2731-20
FEATURES
e Suitable for short and medium pulse applications PIN DESCRIPTION
¢ Internal input and output matching networks for an easy 1 collector
circuit design 5 S
e Emitter ballasting resistors improve ruggedness 3 base connectad to flange

Gold metallization ensures excellent reliability

Interdigitated emitter-base structure provides high
emitter efficiency

Multicell geometry improves power sharing and reduces
thermal resistance.

APPLICATION

* Common base class-C pulsed power amplifiers for radar
applications in the 2.7 to 3.1 GHz band.

DESCRIPTION

NPN silicon planar epitaxial microwave power transistor in
a 2-lead rectangular flange package with a ceramic cap
(SOT445A) with the common base connected to the
flange.

QUICK REFERENCE DATA

RF performance at T, = 25 °C in a common base class-C test circuit.

O]

3

Top view

Fig.1 Simplified outline SOT445A.

MGD958

f Ve PL G Nc
MODE OF OPERATION P
(GHz) V) (W) (dB) (%)
Pulsed class-C 2.7 to 3.1 40 25 typ. 8 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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Microwave power transistor BLS2731-20
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veso collector-base voltage open emitter — 70 \
Vces collector-emitter voltage Rge=0Q - 65 \Y
VEBO emitter-base voltage open collector - 2 \'
lem peak collector current tp <100 ps; 6 <10% - 3 A
Piot total power dissipation tp =100 us; 8 = 10%; Tmp =25°C |- 60 W
Tstg storage temperature -65 +200 °C
T operating junction temperature = 200 °C
Tsiq soldering temperature up to 0.2 mm from ceramic cap; — 235 °C
t<10s
80 MLC471
Ptot
w)

60

40

20

-50

0 50 100 150

t, = 100 ps; 8 = 10%.

Fig.2 Power dissipation derating as a function of
mounting-base temperature.

200
Tmb ("C)
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Microwave power transistor BLS2731-20
CHARACTERISTICS
Tj =25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vericeo | collector-base breakdown voltage lc =5 mA; open emitter |70 - - Vv
V(BR)CES collector-emitter breakdown voltage |Ic =5 mA; Vge =0 65 - = \Y
lceo collector leakage current Veg=40V;lg=0 - - 0.5 mA
lces collector leakage current Vce=40V; Vge=0 - - 1 mA
leBo emitter leakage current Veg=15V;lc=0 - - 0.1 mA
hee DC current gain Veg=5V;lc=05A 25 - -

Ce collector capacitance (die only) Vee=1V;lg=ig=0; - 10 - pF
f=1MHz
THERMAL RESISTANCE

SYMBOL PARAMETER CONDITIONS VALUE | UNIT
Rth j-mb thermal resistance from junction to mounting-base Tj=100 °C 4.16 KW
Rih mb-h thermal resistance from mounting-base to heatsink 0.2 K/W
Zihjn thermal impedance from junction to heatsink to =100 ps; 8 = 10%; note 1 | 1.44 K/W

Note
1. Equivalent thermal impedance under pulsed microwave operating conditions.
APPLICATION INFORMATION
RF performance at T, = 25 °C in a common-base test circuit.
f VCE PL Gp Nc
MODE OF OPERATION (GHz2) V) W) (dB) (%)
Class-C; t, = 100 us; 8 =10 % 2.7t02.9 40 >20 27 >35
typ. 25 typ. 8 typ. 40
1997 Jan 22 35
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BLS2731-50

FEATURES PINNING SOT422A

Suitable for short and medium pulse applications

PIN

DESCRIPTION

Internal input and output matching networks for an easy

1

collector

circuit design

2

emitter

Emitter ballasting resistors improve ruggedness

3

base connected to flange

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 amplifiers for radar
applications in the 2.7 to 3.1 GHz band.

DESCRIPTION

NPN silicon planar epitaxial microwave power transistor in
a 2-lead rectangular flange package with a ceramic cap
(SOT422A) with the common base connected to the
flange.

Top view

Fig.1 Simplified outline and symbol.

MAMO45

QUICK REFERENCE DATA

RF performance at Ty, = 25 °C in a common base class-C test circuit.

f Ves PL Gp Nc
MODE OF OPERATION (GHz) ) W) (dB) (%)
Pulsed class-C 2.7 to 3.1 40 60 typ. 8 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.

1997 Mar 03 36
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Microwave power transistor BLS2731-50
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veso collector-base voltage open emitter - 70 \
Vces collector-emitter voltage Rge=0Q - 65 \'
VEeBoO emitter-base voltage open collector - 2 \Y
lem peak collector current tp <100 us; 6 <10 % - 6 A
Piot total power dissipation to =100 ps; 6 = 10 %; - 180 w

Tinb =25 °C
Tstg storage temperature -65 +200 °C
T operating junction temperature - +200 °C
Tsid soldering temperature up to 0.2 mm from ceramic cap; |— +235 °C
t<10s
MLC472
200
Ptot
W)
150
N
100 \
50
N\
0
-50 0 50 100 150 200
Tmpb (°C)
to=100ps; =10 %
Fig.2 Power dissipation derating as a function of
mounting-base temperature.
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Microwave power transistor BLS2731-50
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rih j-mb thermal resistance from junction to mounting-base | T;= 100 °C 1.69 KW
Rth mbh thermal resistance from mounting-base to heatsink note 1 0.2 KW
Zihjh thermal impedance from junction to heatsink tp =100 ps; 8 = 10 %; 0.44 K/W
notes 1 and 2
Notes
1. See “Mounting recommendations in the General part of handbook SC15”.
2. Equivalent thermal impedance under pulsed microwave operating conditions.
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vericeo | collector-base breakdown voltage | Ic = 15 mA; open emitter | 70 - - Vv
Verices | collector-emitter breakdown voltage | Ic = 15 mA; Vge = 0 65 - - \
lcBo collector leakage current Veg=40V;Ilg=0 - - 1.5 mA
Ices collector leakage current Vce=40V; Vge=0 — — 3 mA
leBo emitter leakage current Veg=15V;Ilc=0 - - 0.3 mA
heg DC current gain Veg=5V;lc=15A 25 - -
Ce collector capacitance (die only) Vee=1V; lg= s =0; = 30 - pF
f=1MHz
APPLICATION INFORMATION
RF performance at Ty, = 25 °C in a common-base test circuit.
f Vce P Gp Nc
MODE OF OPERATION (GHz) ) W) (dB) (%)
Class-C; t, =100 us; =10 % 271029 40 =50 27 235
typ. 60 typ. 8 typ. 40
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Microwave power transistor BLS2731-110
e T e B M EATaia T By i 3 e R ) T AN R R S e VT I M SN TR T T 2w 0 P R TR s

FEATURES PINNING - SOT423A
e Suitable for short and medium pulse applications PIN DESCRIPTION
¢ Internal input and output matching networks for an easy collector
circuit design ;
e il ) ) 2 emitter
e Emitter ballasting resistors improve ruggedness 3 base connected 1o flange

Gold metallization ensures excellent reliability

Interdigitated emitter-base structure provides high
emitter efficiency

Multicell geometry improves power sharing and reduces
thermal resistance.

[ c
= .

MAM132

APPLICATIONS

¢ Common base class-C pulsed power amplifiers for radar
applications in the 2.7 to 3.1 GHz band.

=

DESCRIPTION

NPN silicon planar epitaxial microwave power transistor in
a 2-lead rectangular flange package with a ceramic cap
(SOT423A) with the common base connected to the
flange.

Fig.1 Simplified outline and symbol.

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

f Ves PL Gp Ne
MODE OF OPERATION (GHz) ) W) (dB) (%)
Pulsed class-C 2.7 to 3.1 40 120 typ. 7 typ. 35
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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Microwave power transistor BLS2731-110
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Veeo collector-base voltage open emitter - 70 \
Vces collector-emitter voltage Ree=0Q = 65 \
Vego emitter-base voltage open collector - 2 \
lcm peak collector current tp <100 us; <10 % - 12 A
Pot total power dissipation tp =100 ps; 8 =10 %; Tmp = 25 °C - 280 w
Tetg storage temperature —65 +200 °C
T; operating junction temperature = 200 °C
Tsid soldering temperature up to 0.2 mm from ceramic cap; t<10s |- 235 °C

320 MLC474
Ptot
(W)

240

160 N\

80

0
-50 0 50 100 150 200
0,
Tmb (°C)

tp =100 ps; 8 = 10 %.

Fig.2 Power dissipation derating as a function of
mounting-base temperature.
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Microwave power transistor BLS2731-110
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rth j-mb thermal resistance from junction to mounting-base Tj=100 °C 1 K/W
Rih mb-h thermal resistance from mounting-base to heatsink note 1 0.2 K/W
Zihjh thermal impedance from junction to heatsink to =100 us; 6 = 10 %; 0.3 KW
notes 1 and 2

Notes
1. See “Mounting recommendations in the General part of handbook SC15”,
2. Equivalent thermal impedance under pulsed microwave operating conditions.

CHARACTERISTICS

T; = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vriceo | collector-base breakdown voltage Ic = 45 mA; open emitter | 70 - - \Y
Vrices | collector-emitter breakdown voltage | Ic = 45 mA; Vge =0 65 - - Vv
lceo collector leakage current Veg=40V;Ilg=0 - - 3 mA
lces collector leakage current Vce=40V; Vge=0 - - 6 mA
leBo emitter leakage current Veg=15V;Ic=0 - - 0.6 mA
hee DC current gain Vee=5V;Ic=3A 25 = =
Ce collector capacitance (die only) Vee=1V; lg=lig=0; - 60 - pF

f=1MHz

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

f Vce PL Gp Ne

MODE OF OPERATION (GHz2) V) W) (dB) (%)

Class-C; t, =100 us; =10 % 2.710 3.1 40 >110 265 >33
typ. 120 typ. 7 typ. 35
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L e S

Microwave power transistor BLS2731-150

FEATURES PINNING - SOT469A
e Matched internally to 50 Q PIN DESCRIPTION
¢ Suitable for short and medium and long pulse 1 collector
applications 2 - SHiter |
e Internal input and output matching networks for an easy : bas o cennected o flange
circuit design

Emitter ballasting resistors improve ruggéd' s
Gold metallization ensures excellent rel|ab|l|ty sl

- Interdigitated emitter-base structure pmweas
emitter efficiency . i

Multicell geometry lmprbves power sharlng and reduces

,v'thermal résistance.
D e b—{

APPLICATIONS

e Common base class-C pulsed power amplifiers for radar
applications in the 2.7 to 3.1 GHz band.

Top view MAM332

DESCRIPTION

NPN silicon planar epitaxial microwave power transistor in
a 2-lead rectangular flange package with a ceramic cap
(SOT469A) with the common base connected to the
flange.

Fig.1 Simplified outline and symbol.

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

f Vce PL Gp Nc
MODE OF OPERATION (GHz) ) W) (dB) )
Pulsed class-C 2.7 t0 3.1 40 typ.170 typ. 8 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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Microwave power transistor BLS2731-150
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 70 \Y
Vces collector-emitter voltage Rge=0Q - 65 \'%
VEeBoO emitter-base voltage open collector - 2 \
lom peak collector current tp <300 us; < 10% - 12 A
Piot total power dissipation tp = 300 ps; & = 10%; - 280 W
Tmp=25°C
Tstg storage temperature —65 +200 °C
T operating junction temperature - +200 °C
Ted soldering temperature up to 0.2 mm from ceramic cap; |— +235 °C
t<10s
320 MLC474
Ptot
W)
240 \

\
o N

0
-50 0 50 100 150 200
Trip (7€)

tp =100 ps; & = 10%.

Fig.2 Power dissipation derating as a function of
mounting-base temperature.
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Microwave power transistor BLS2731-150

THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS MAX. UNIT

Rih j-mb thermal resistance from junction to mounting-base T;j=100°C 1 KW

Rih mb-h thermal resistance from mounting-base to heatsink note 1 0.2 KW

Zihi-h thermal impedance from junction to heatsink to =100 ps; 8 =10 %; 0.3 K/w
notes 1 and 2

Notes
1. See “Mounting recommendations in the General part of handbook SC15”.
2. Equivalent thermal impedance under pulsed microwave operating conditions.

CHARACTERISTICS
T; = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

V@ericeo | collector-base breakdown voltage | Ic = 45 mA; open emitter | 70 - - Vv

Verices | collector-emitter breakdown voltage | Ic = 45 mA; Vgg = 0 65 - - Vv

lceo collector leakage current Veg=40V;Ilg=0 - - 3 mA

lces collector leakage current Vce=40V; Vge=0 - - 6 mA

leso emitter leakage current Veg=15V;Ilc=0 - - 0.6 mA

hre DC current gain Veg=5V;Ic=3A 25 - -

Cs collector capacitance (die only) Vece=1V;lg=ig=0; - 60 - pF
=1MHz

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

f Vce PL Gp Nc
MODE OF OPERATION (GHz) V) W) (dB) (%)
Class-C; tp = 100 us; 6 = 10% 2.710 3.1 40 >150 27 235
typ. 170 typ. 8 typ. 40
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NPN microwave power transistor LAE4001R
S T B L B T B S e 8 S PR
FEATURES PINNING - SOT100
» Self-aligned process entirely ion implanted and gold PIN DESCRIPTION

sandwich metallization

Bt . . i 1 collector
o Optimum temperature profile o 5 P
o Excellent performance and reliability. 3 e

4 emitter

APPLICATIONS
Common emitter class A linear power amplifiers up
to 4 GHz. 3[]
DESCRIPTION

Cc
NPN silicon planar epitaxial microwave power transistor in 2 = 4
a SOT100 metal ceramic package with emitter connected B
to the metallized lid. A miniature ceramic encapsulation is :< >:]
used for compatibility with stripline microwave circuits. T .

1 MAM312
Marking code: R8.
Fig.1 Simplified outline and symbol.

QUICK REFERENCE DATA
RF performance up to T¢ase = 25 °C in @ common emitter class A circuit.

MODE OF f Vce Ic PL1 Gpo Z; Z,
OPERATION (GHz) V) (mA) (mW) (dB) (Q) (@)
CW linear amplifier 4 15 25 >85 >8.5 typ.7 + j22 typ. 10 + |38

MAINTENANCE TYPE - NOT RECOMMENDED FOR NEW DESIGNS; SEE INDEX SECTION OF SC15
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NPN microwave power transistor LAE4001R
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter = 30 \%
VcER collector-emitter voltage Rge =220 Q - 25 \
Vceo collector-emitter voltage open base - 16 \
VEBO emitter-base voltage open collector — 2 \

Ilc collector current (DC) = 80 mA
Piot total power dissipation Tease <100 °C = 480 mW
Tstg storage temperature —65 +200 |°C
T; junction temperature - 200 °C
Tsid soldering temperature t<10s — 235 |[°C
1 02 MGD988 600 MGL069
(r]nci) (’:t‘(’)‘;)

400
\

T
/

200
Mm@
1 ' g
! 19 Vg (V) 10 0 50 100 150 200
o Tcase (OC)
Tease < 100 °C; Rge < 220 Q.
(1) Vceo.
(2) Vcer.
Fig.2 DC SOAR. Fig.3 Power derating curve.

MAINTENANCE TYPE - NOT RECOMMENDED FOR NEW DESIGNS; SEE INDEX SECTION OF SC15
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NPN microwave power transistor LAE4001R
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rih j-c thermal resistance from junction to case Tj=75°C 210 K/W
CHARACTERISTICS
Tease = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lcso collector cut-off current Veg=15V;Ilg=0 - - 100 nA
Veg=30V;lg=0 - - 100 A
Icer collector cut-off current Ve =25 V; Rge =220 Q - - 500 uA
leBo emitter cut-off current lc=0V;Vgg=15V - - 35 nA
Ceb collector-base capacitance |lg=Ic=0;Veg=15V;Vgg=1.5YV; - 025 |- pF
f=1MHz
Css collector-base capacitance |lg=1lc=0;Vce=15V;Vgg=1.5YV; = 0.5 - pF
f=1MHz
Gob collector-base capacitance |[lg=1lc=0;Veg=1.0V;Veg=15V; - 1.3 - pF
f=1MHz
[stel2 forward power gain lc =25mA; Vee = 15 V; f = 2 GHz = 96 |- dB
lc=25mA; Vce=15V; f=4 GHz - 3.8 - dB
Gam maximum available gain lc=25mA;Vge=15V;f=2 GHz - 16 - dB
lc=25mA; Vee=15V;f=4 GHz - 10 - dB
hre DC current gain Vee=5V;lc=25mA 20 - 220

MAINTENANCE TYPE - NOT RECOMMENDED FOR NEW DESIGNS; SEE INDEX SECTION OF SC15
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NPN microwave power transistor LAE4002S
B e B Gl A g AN s e s . R, AR T o e S A R T R e A R N o,
FEATURES PINNING - SOT100
 Diffused emitter ballasting resistors PIN DESCRIPTION
¢ Self-aligned process entirely ion implanted and gold 1 collector

sandwich metallization .

) ] 2 emitter
e Optimum temperature profile o 3 base
¢ Excellent performance and reliability. 4 arfiitter
APPLICATIONS

. ; " 3[]
Common emitter class A linear power amplifiers up to
4 GHz.
Cc

DESCRIPTION L]

2 4
NPN silicon planar epitaxial microwave power transistor in < > b

a SOT100 metal ceramic package with emitter connected
to the metallized lid. A miniature ceramic encapsulation is -
used for compatibility with stripline microwave circuits.

1 MAM312
Marking code: RS.

Fig.1 Simplified outline and symbol.

QUICK REFERENCE DATA
RF performance up to Tgase = 25 °C in @ common emitter class A circuit.

MODE OF f Vee I PL1 Gpo zZ; Z
OPERATION (GHz) (V) (mA) (mW) (dB) (Q) (Q)
CW linear amplifier 4 18 30 >126 >7.5 typ. 4 +j23 | typ.6.5+j32

MAINTENANCE TYPE - NOT RECOMMENDED FOR NEW DESIGNS; SEE INDEX SECTION OF SC15
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NPN microwave power transistor LAE4002S
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 40 \'
VcER collector-emitter voltage Rge =220 Q - 35 Vv
Vceo collector-emitter voltage open base - 16 \
Vego emitter-base voltage open collector - 3 Vv
lc collector current (DC) - 90 mA
Piot total power dissipation Teasa X 75 °C - 625 mW
Tstg storage temperature -65 |+200 |°C
T junction temperature = 200 |°C
Teig soldering temperature 1< 10s; note 1 - 235 °C

Note
1. Upto 0.1 mm from ceramic.
102 MGD998 860 MGDg97
Ptot
N
I X (mW)
(mA) 600
\ (1)
10 \ 400
\ AN
{ N
200 \
\ N
- 10 102 . 0 50 100 150 200
YeEd Toase (°0)

Tease <75 °C; Rge < 220Q.
(1) Second breakdown limit (independent of temperature).

Fig.2 DC SOAR.

Fig.3 Power derating curve.

MAINTENANCE TYPE - NOT RECOMMENDED FOR NEW DESIGNS; SEE INDEX SECTION OF SC15
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NPN microwave power transistor LAE4002S
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rth j-c thermal resistance from junction to case Tj=75°C 200 KW
CHARACTERISTICS
Tease = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lceo collector cut-off current Veg=20V;lg=0 - - 100 nA
Veg=40V;lg=0 - - 150 UHA
Icer collector cut-off current Veg =35 V; Rge =220 Q - - 500 HA
leBO emitter cut-off current lc=0V;Vgg=15V - - 50 nA
Ceb collector-base capacitance |lg=Ic=0;Veg=18V;Vgg=1.5YV, - 08 - pF
f=1MHz
Cee collector-base capacitance |lg=Ic=0;Vce=18V;Vgg=1.5V; - 055 |- pF
f=1MHz
Ceb collector-base capacitance |lg=Ilc=0;Vgg=1.0V;Vcg=18V; - 1.8 - pF
f=1MHz
| st 12 forward power gain lc=30mA; Vge=18V;f=2 GHz - 8.8 - dB
lc=30mA; Vce=18V; f=4 GHz - 2.8 - dB
Gam maximum available gain lc=30mA; Vce=18V; f=2 GHz - 14 - dB
lc=30mA; Vce=18V; f=3 GHz - 11 - dB
hee DC current gain Vece=5V;lc=30mA 15 - 150

MAINTENANCE TYPE - NOT RECOMMENDED FOR NEW DESIGNS; SEE INDEX SECTION OF SC15
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NPN microwave power transistors LBE2003S;
i’ LBE2009S; LCE2009S

FEATURES DESCRIPTION

« Diffused emitter ballasting resistors The LBE2003S and LBE2009S are NPN silicon planar
epitaxial microwave power transistors in a SOT441A metal
ceramic studless package.The LCE2009S is a
maintenance type in a SOT442A metal ceramic capstan

o Self-aligned process entirely ion implanted and gold
metallization

¢ Optimum temperature profile

package.
¢ Excellent performance and reliability.
PINNING
APPLICATIONS
] PIN DESCRIPTION
¢ Common emitter class-A linear power amplifiers up
to 4 GHz. 1 collector
2 emitter
3 base
4 emitter

Top view MAM329 Top view MAM330
Marking code: LBE2003S = 407; LBE2009S = 409. Marking code: LCE2009S = 408.
Fig.1 Simplified outline and symbol (SOT441A). Fig.2 Simplified outline and symbol (SOT442A).

QUICK REFERENCE DATA
Microwave performance up to Tmp = 25 °C in @ common emitter class-A amplifier.

MODE OF f Vce Ilc PL1 Gpo Z; Z
TYFENUMBER |  spepimion GHz) | (V) | mA) | mw) | (dB) © @)
LBE2003S Class-A (CW) linear 2 18 30 >200 210 6.2+j30 | 17.5+j7
LBE2009S . ’ ;
Class-A (CW) linear 2 18 110 >700 >9 75+j15 | 17.5+39
LCE2009S
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.

LCE2009S IS A MAINTENANCE TYPE - NOT RECOMMENDED FOR NEW DESIGNS; SEE INDEX SECTION OF SC15
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LBE2003S; LBE2009S;

NPN microwave power transistors

LCE2009S
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veso collector-base voltage open emitter 40 \
VceR collector-emitter voltage

LBE2003S Rge =220 Q - 35 \
LBE2009S; LCE2009S Rge = 100 Q - 35 \
Vceo collector-emitter voltage open base - 16 \%
VEBo emitter-base voltage open collector = 3 "
lc collector current (DC)
LBE2003S - 90 mA
LBE2009S; LCE2009S - 250 mA
Piot total power dissipation Tmb:Z 75 °C
LBE2003S - 1.4 W
LBE2009S; LCE2009S - 3.5 W
Tstg storage temperature -65 +150 °C
T; operating junction temperature - 200 °C
Tsiq soldering temperature at 0.3 mm from case;t=10s |— 235 °C
MGD996 MGD989
102 2 I
Ptot
I \\ (W)
c
(mA) \\ 15
¢ @ @ N
10 1 N
\ N\
\ N
0.5
110 15 20 30 40 60 100 9
-50 [o] 50 100 150 200
Vee W) T €C)

Tmp < 75 °C.

(1) Region of permissible DC operation.

(2) Permissible extension provided Rgg < 220 Q.

(8) Second breakdown limit (independent of temperature).

Fig.4 Power dissipation derating as a function of
Fig.3 DC SOAR; LBE2003S. mounting-base temperature; LBE2003S.
LCE2009S IS A MAINTENANCE TYPE - NOT RECOMMENDED FOR NEW DESIGNS; SEE INDEX SECTION OF SC15

1997 Mar 03 52



Philips Semiconductors

Product specification

LBE2003S; LBE2009S;

NPN microwave power transistors
LCE2009S
1 03 MGD990 4 MGD991
p
Ic tot
(mA) (W)
3
102 = \\
\\
.
‘\ 2 \\
(1) @)
10
1
10 20 40 102 i 50 0 50 100 150 200
Veg (V E
ce (V) Tmp (°C)
Tmb < 75 °C.
(1) Region of permissible DC operation.
(2) Permissible extension provided Rgg < 100 Q.
(3) Second breakdown limit (independant of temperature). Fig.6 Power dissipation derating as a function
of mounting-base temperature;
Fig.5 DC SOAR; LBE2009S, LCE2009S LBE2009S, LCE2009S.
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rih j-mb thermal resistance from junction to mounting-base Tj=75°C; note 1
LBE2003S 65 K/W
LBE2009S; LCE2009S 36 KW
Rih mb-h thermal resistance from mounting-base to heatsink | T; = 75 °C; note 1 1.5 K/W
Note

1.

See “Mounting recommendations in the General part of handbook SC15”.

LCE2008S IS A MAINTENANCE TYPE - NOT RECOMMENDED FOR NEW DESIGNS; SEE INDEX SECTION OF SC15
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LBE2003S; LBE2009S;

NPN microwave power transistors

LCE2009S
CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
lceo collector cut-off current Veg=20V;Ig=0 - - 0.1 LA
lceo collector cut-off current Veg=40V; lg=0

LBE2003S - - 150 HA
LBE2009S; LCE2009S - - 250 HA
lcer collector cut-off current
LBE2003S Veg=35V; Rge =220 Q |- - 500 UHA
LBE2009S; LCE2009S Veg=35V; Rge=100Q |- - 1000 A
leBo emitter cut-off current Veg=15V;Ig=0
LBE2003S - - 0.05 LA
LBE2009S; LCE2009S - - 0.2 HA
hee DC current gain Ve =5V;lc=30mA 15 - 150
Vece=5V;lc=110mA |15 - 150
Ceb collector-base capacitance Veg=18V;Vgg=1.5V;
lge=lc=0;f=1MHz
LBE2003S - 0.3 - pF
LBE2009S; LCE2009S - 0.6 - pF
Cos collector-emitter capacitance |Vcg=18V;Vgg=1.5V;
|E=|c=0;f=1 MHz
LBE2003S - 0.45 - pF
LBE2009S; LCE2009S - 0.6 - pF
Ceb emitter-base capacitance Veg=10V; Vgg =1V,
le=lc=0;f=1MHz
LBE2003S - 1.7 - pF
LBE2009S; LCE2009S - 3.3 - pF

LCE2009S IS A MAINTENANCE TYPE - NOT RECOMMENDED FOR NEW DESIGNS; SEE INDEX SECTION OF SC15
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LBE2003S; LBE2009S;
LCE2009S

NPN microwave power transistors

Table 1 Scattering parameters LBE2003S: Ve = 18 V; Ic = 30 mA (Ve and Ig regulated); Ty = 25 °C; Z, = 50 Q;
typical values. (The figures given between brackets are values in dB).

§ S11 S21 S12 S22
(MHz) MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE
(ratio) (deg) (ratio) (deg) (ratio) (deg) (ratio) (deg)
500 0.56 -143 0.037 (-28.6) 41 9.50 (19.6) 101 0.56 -34
600 0.55 -154 0.040 (-28.0) 39 8.28 (18.4) 93 0.51 -35
700 0.55 -164 0.040 (-27.9) 40 718 (17.1) 88 0.50 -36
800 0.55 -171 0.041 (-27.7) 40 6.35 (16.1) 82 0.49 -37
900 0.55 -178 0.043 (-27.4) 41 5.69 (15.1 7 0.47 -38
1000 0.55 176 0.045 (-26.9) 40 5.14 (14.2 72 0.46 -39
1100 0.55 170 0.048 (-26.4) 40 4.72 (13.5 68 0.46 -39
1200 0.55 165 0.051 (-25.9) 41 4.37 (12.8 64 0.45 -41
1300 0.56 159 0.056 (-25.1) 41 4.05(12.2 60 0.44 -44
1400 0.55 158 0.060 (—24.5) 4 3.76 (11.5 57 0.45 -46
1500 0:55 149 0.062 (-24.2) 40 3.52 (10.9 53 0.43 -48
1600 0:55 146 0.065 (-23.8) 42 3.33(10.5 50 0.43 -50
1700 0.56 142 0.068 (—23.3) 42 3.15(10.0 46 0.43 -53
1800 0:57 137 0.070 (-23.1) 41 2.96 (9.4) 42 0.43 -54
1900 0.57 132 0.072 (-22.9) 40 2.80 (8.9) 39 0.43 -56
2000 0.58 128 0.074 (-22.7) 40 2.66 (8.5) 36 0.42 -57
2200 0.60 121 0.081 (-21.8) 39 2.43(7.7) 28 0.41 -61
2400 0.62 114 0.091 (-20.8) 37 2.24 (7.0) 23 0.40 -67
2600 0.64 108 0.099 (-20.1) 36 2.08 (6.4) 16 0.39 -75
2800 0.66 102 0.105 (-19.6) 33 1.90 (5.6) 10 0.38 -82
3000 0.68 96 0.108 (-19.4) 31 1.79 (5.1) 4 0.39 -87
3200 0.71 92 0.124 (-18.7) 29 1.63 (4.3) -2 0.37 -94
3400 0.73 89 0.125 (-18.0) 27 1.58 (4.0) -7 0.40 -101
3600 0.75 86 0.137 (-17.3) 25 1.46 (3.3) -13 0.39 112
3800 0.76 82 0.142 (-17.0) 23 1.40 (2.9) -18 0.38 -120
4000 0.77 79 0.149 (-16.6) 20 1.31 (2.3) -24 0.38 -128
4200 0.78 75 0.155 (-16.2) 17 1.25 (1.9) -28 0.38 -133
4400 0.80 73 0.167 (-15.5) 15 1.20 (1.6) -34 0.39 -142
4600 0.81 69 0.177 (-15.0) 12 1.14 (1.1) -38 0.39 -151
4800 0.81 68 0.187 (-14.6) 10 1.10 (0.8) -43 0.42 -159
5000 0.81 65 0.194 (-14.3) 6 1.04 (0.4) -47 0.44 -165
5200 0.80 60 0.203 (-13.8) 4 1.03 (0.3) -53 0.47 -169
5400 0.81 56 0.219 (-13.2) -1 0.98 (-0.2) -57 0.48 -175
5600 0.81 51 0.229 (-12.8) -3 0.97 (-0.3) -62 0.49 -178
5800 0.81 48 0.243 (-12.3) -8 0.92 (-0.7) -68 0.51 —J7i
6000 0.80 44 0.245 (-12.2) -12 0.90 (-0.9) 72 0.55 -165
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NPN microwave power transistors

LBE2003S; LBE2009S;
LCE2009S

Table 2 Scattering parameters LBE2009S; LCE2009S: Vg =
Z, =50 Q; typical values. (The figures given between brackets are values in dB).

18 V; Ic = 110 mA (Vce and I regulated); Ty = 25 °C;

; S11 S21 S12 S22
(MHz) MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE
(ratio) (deg) (ratio) (deg) (ratio) (deg) (ratio) (deg)
500 0.70 177 0.029 (-30.7) 50 7.55 (17.6) 83 0.25 —48
600 0.70 171 0.033 (—29.6) 51 6.43 (16.2) 7 0.22 -50
700 0.70 168 0.036 (—29.0) 53 5.46 (14.6) 73 0.23 -52
800 0.70 163 0.039 (-28.4) 54 4.80 (13.6) 68 0.22 -54
900 0.71 159 0.041 (-27.8) 54 4.27 (12.6) 64 0.22 -56
1000 0.71 155 0.045 (-27.0) 55 3.84 (11.7) 60 0.21 -59
1100 0.71 151 0.049 (-26.2) 54 3.53 (11.0) 56 0.21 -62
1200 0.71 148 0.054 (-25.4) 54 3.27 (10.3) 52 0.21 -65
1300 0.71 144 0.060 (—24.5) 53 3.01 (9.6) 48 0.20 -74
1400 0.72 143 0.066 (—23.6) 54 2.80 (9.0) 45 0.20 -79
1500 0.72 136 0.070 (-23.1) 52 2.61(8.3) 41 0.21 -80
1600 0.72 133 0.075 (-22.5) 53 2.47 (7.9) 38 0.21 -83
1700 0.72 130 0.080 (-21.9) 51 2.33(7.3) 34 0.22 -87
1800 0.73 127 0.084 (-21.5) 49 2.18 (6.8) 30 0.22 -90
1900 0.73 123 0.087 (-21.2) 48 2.05 (6.3) 26 0.22 -94
2000 0.74 120 0.090 (-20.9) 46 1.97 (5.9) 23 0.22 -97
2200 0.75 114 0.100 (-20.0) 43 1.78 (5.0) 15 0.22 -109
2400 0.77 108 0.112 (-19.0) 40 1.63 (4.3) 10 0.21 -122
2600 0.79 103 0.123 (-18.2) 37 1.51 (3.6) 2 0.24 -133
2800 0.80 97 0.129 (-17.8) 33 1.36 (2.7) -4 0.25 -143
3000 0.81 92 0.134 (-17.5) 30 1.28 (2.1) =11 0.27 -151
3200 0.83 88 0.143 (-16.9) 26 1.15(1.2) -17 0.28 -163
3400 0.85 85 0.152 (-16.4) 24 1.10 (0.9) =21 0.30 -173
3600 0.86 82 0.163 (-15.8) 20 1.00 (0) —28 0.34 178
3800 0.87 79 0.168 (-15.5) 17 0.96 (-0.4) -32 0.37 173
4000 0.88 75 0.175 (-15.2) 14 0.88 (-1.1) -39 0.41 168
4200 0.88 71 0.180 (-14.9) 11 0.83 (-1.6) —42 0.42 162
4400 0.89 69 0.193 (-14.3) 8 0.79 (-2.1) -48 0.45 155
4600 0.90 66 0.200 (-14.0) 5 0.74 (-2.6) -51 0.48 149
4800 0.90 64 0.211 (-13.5) 2 0.71 (-3.0) -56 0.52 145
5000 0.90 61 0.214 (-13.4) -2 0.66 (-3.6) -59 0:55 144
LCE2009S IS A MAINTENANCE TYPE - NOT RECOMMENDED FOR NEW DESIGNS; SEE INDEX SECTION OF SC15
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LBE2003S; LBE2009S;
LCE2009S

NPN microwave power transistors

APPLICATION INFORMATION
Microwave performance for LBE2003S up to Try, = 25 °C in a common emitter class-A test circuit; note 1.

f Vce Ic P4 Gpo Z; Z
MODE OF OPERATION (GHz) V)@ (mA) @ (mW) @ (dB) @ @ @)
Class-A (CW) 2 18 30 >200 (23) >10 6.2+j30 | 17.5+j7
typ. 250 (24) typ. 11
Notes

1. Circuit consists of prematching circuit boards in combination with complementary input and output slug tuners.
2. g and Vg regulated.

3. Load power for 1 dB compressed power gain.

4. Low level power gain associated with Py 4.

5 66.5
=3¢ e2/=—125 =6 125 | 21 3 9202
>
[N $
71 105
i |
105
v
[ | il
input 2= 3 TErar s e e 5l 2 output
5 A A o
]
'- 11.5

MCD635

Dimensions in mm.
Striplines on a double copper-clad printed-circuit board with PTFE fibreglass dielectric (g, = 2.54); thickness: 0.8 mm.

Fig.7 Prematching test circuit board for 2 GHz.

LCE2009S IS A MAINTENANCE TYPE - NOT RECOMMENDED FOR NEW DESIGNS; SEE INDEX SECTION OF SC15
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LBE2003S; LBE2009S;

NPN microwave power transistors LCE2009S
MGD992 Mt
300 X/ N
PL 4 ol S12 —r—
(mW) w7 A" [Py R
/ 4
200 ,/ typ / \\

100 /,
v
/
)4
0 0 -
2 2 40 60
0 10 0 P, (mW) 30 0 0 I (mA)

f =2 GHz; Ty =25 °C.
Vee =18 V; Ic =30 mA. Class-A operation.
(1) Gpo=11dB. f=2 GHz; Typ = 25 °C; Veg = 18 V.

Fig.8 Load power as a function of input power. Fig.9 s12 as a function of collector current.

LCE2009S IS A MAINTENANCE TYPE - NOT RECOMMENDED FOR NEW DESIGNS; SEE INDEX SECTION OF SC15
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LBE2003S; LBE2009S;

NPN microwave power transistors LCE2009S

Microwave performance for LBE2009S; LCE2009S up to Ty, = 75 °C in @ common emitter class-A test circuit; note 1.

f Vee Ic P4 Gpo Z; Z
MODE OF OPERATION (GHz) (V) @ (mA) @ (mwW) ® (dB) @ ©) @
Class-A (CW) 2 18 110 >700 (28.5) >9 75+j145| 17.5+j38.5
typ. 900 (29.5) | typ. 9.8

Notes

1. Circuit consists of prematching circuit boards in combination with complementary input and output slug tuners.
2. lc and V¢e regulated.

3. Load power for 1 dB compressed power gain.

4. Low level power gain associated with Py 4.

it 26.4 12.4 — -—13 25 2=
v
! i ! ! !
input = = / = B % ~ output
VSWR<35 4 y 4 1 VSWR <3
Zp=50Q 2 i "l 2 2, 2 7,=50Q

MGD999

Dimensions in mm.
Striplines on a double copper-clad printed-circuit board with PTFE fibreglass dielectric (g, = 2.54); thickness: 0.8 mm.

Fig.10 Prematching test circuit board for 2 GHz.

LCE2009S IS A MAINTENANCE TYPE - NOT RECOMMENDED FOR NEW DESIGNS; SEE INDEX SECTION OF SC15
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NPN microwave power transistors

LBE2003S; LBE2009S;

MGD994 MGD995
1 7 8
/1 | ]
7 1
my L TPu S12 typ
PL 717 (dB) =
w) W/ ~
V7 / \\
/ ]
0.5 / 4
//
/
/
/
0 0
0 50 100 Py (mW) 150 0 50 100 may 150
f=2 GHz; Ty = 25 °C.
Vee =18 V; Ig = 110 mA. Class-A operation.
(1) Gpo=9.8B. f=2 GHz; Ty = 25 °C; Ve = 18 V.
Fig.11 Load power as a function of input power. Fig.12 s42 as a function of collector current.

LCE2009S IS A MAINTENANCE TYPE - NOT RECOMMENDED FOR NEW DESIGNS; SEE INDEX SECTION OF SC15
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NPN microwave power transistor LEE1015T
R R TS e N T e o e ey Y S S e S s LA R [ A B e S B e S R A e B e R I
FEATURES PINNING - SOT122A
» Diffused emitter ballasting resistors providing excellent PIN DESCRIPTION

current sharing and withstanding a high VSWR

. 1 collector
¢ Interdigitated structure provides high emitter efficiency > omitter
e Gold metallization realizes very good stability of the 3 oy

characteristics and excellent lifetime
. . - 4 emitter
o Multicell geometry gives good balance of dissipated

power and low thermal resistance.

APPLICATIONS

Intended for use in common emitter, class A power
amplifiers for applications that require a high level of
linearity.

DESCRIPTION

MAM229
NPN silicon planar epitaxial microwave power transistor in

a SOT122A metal ceramic package.
Marking code: 1015T.

Fig.1 Simplified outline and symbol.

QUICK REFERENCE DATA
Microwave performance up to Try, = 25 °C in a common base class A narrowband amplifier (guaranteed values).

f Vce lc PL4 Gpo dim
MODE OF OPERATION P
(MHz) (\)) (mA) W) (dB) (dB)
Class A (CW) 860 20 140 -~ >13 <57 note 1
Note

1. The stated intermodulation distortion level is referred to the total output power of 18.25 dBm, which corresponds to
the sum of the power carried by each of the two equal amplitude tones at f; = 859 MHz and f, = 861 MHz.

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.

MAINTENANCE TYPE - NOT RECOMMENDED FOR NEW DESIGNS; SEE INDEX SECTION OF SC15
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NPN microwave power transistor LEE1015T
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Vceo collector-base voltage open emitter - 40 \%
Vcer collector-emitter voltage Rge =10 Q - 40 \%
Vceo collector-emitter voltage open base - 22 \
VeBo emitter-base voltage open collector - 3 Vv
Ic collector current = 500 mA
Piot total power dissipation Tip =75:°C - 7.5 W
Tstg storage temperature —65 +150 |°C
T; junction temperature - 200 °C
Tsid soldering temperature t<10 s; note 1 = 235 °C

Note

1. Upto 0.2 mm from ceramic.

10 MLA736 , MBB632
Pot
W) Ic N
(A)
75 ,\\
|
t
y I
(1) |(2) \
i o | 1
5.0 \ 10 —
] 1
\ |
\ 1 |
!
25 |
I
|
I
|
0 102 '
-50 0 50 100 150 200 1 10

102
V, \%
Tamb (°C) ceV)

Two=75°C.

(1) Region of permissible DC operation.

(2) Possible extension provided Rge < 10 Q.

Fig.2 Maximum power dissipation derating as a
function of mounting base temperature. Fig.3 DC SOAR.

MAINTENANCE TYPE - NOT RECOMMENDED FOR NEW DESIGNS; SEE INDEX SECTION OF SC15
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NPN microwave power transistor LEE1015T
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rth j-mb thermal resistance from junction to mounting base T =75°C 12 KIW
Rih mb-h thermal resistance from mounting base to heatsink note 1 0.6 K/W
Note

1. See “Mounting recommendations in the General part of handbook SC15”.

CHARACTERISTICS

Tmb = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MAX. UNIT
lcBo collector cut-off current Veg=40V;Ilg=0 400 HA
Icer collector cut-off current Vce=40V; Rgg =10 Q 20 mA
leo emitter cut-off current Veg=15V;Ic=0 400 A

APPLICATION INFORMATION
Microwave performance up to Trmp = 25 °C in the test circuit.

f Vce Ic PLq Gpo
MODE OF OPERATION
asatiesin - (MHz) v) (mA) W) (dB)
Class A 860 20 140 >1;typ. 1.3 | >13; typ. 145

MAINTENANCE TYPE - NOT RECOMMENDED FOR NEW DESIGNS; SEE INDEX SECTION OF SC15
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NPN microwave power transistor
R A S S o S N R R S R

FEATURES

¢ Diffused emitter ballasting resistors
providing excellent current sharing
and withstanding a high VSWR

Interdigitated structure provides
high emitter efficiency

Gold metallization realizes very
good stability of the characteristics
and excellent lifetime

Multicell geometry gives good
balance of dissipated power and
low thermal resistance

Internal input and output
prematching ensures good stability
and allows an easier design of
wideband circuits.

APPLICATIONS

Common emitter, class AB amplifiers
in CW conditions for professional
applications between 1.5 GHz and
1.7 GHz.

DESCRIPTION

NPN silicon planar epitaxial
microwave power transistor in a
SOT448A glued cap metal ceramic
flange package, with emitter
connected to flange.

Product specification
T R e O S S D M N R i P W S T IR I

LFE15600X

QUICK REFERENCE DATA
Microwave performance up to Ty, = 25 °C in a common emitter class AB
amplifier.
MODE OF f VCE lcQ PL1 Gpo Nc Zi/ZL
OPERATION | (GHz) | (V) (A) (W) | (dB) (%) (Q)
Class AB (CW)| 1.5 24 0.2 >55 >8 | typ.50 | see Figs 7
and 8
PINNING - SOT448A
PIN DESCRIPTION
1 collector
2 base
3 emitter connected to flange
| 1
&
— + e b
3 T 1 3
| e
__l_ 2 MAMO45
Top view

Fig.1 Simplified outline and symbol.

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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NPN microwave power transistor LFE15600X
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 45 Vv
Vcer collector-emitter voltage Rge =56 Q - 30 \"
Vceo collector-emitter voltage open base - 22 \Y
VeBo emitter-base voltage open collector - 3 \Y
1 DC collector current ~ 12 A
P input power f=1.5GHz; Vcg =24 V, class AB |- 20 w
Pot total power dissipation Tmp=75°C - 80 W
Tstg storage temperature —65 +200 |°C
T junction temperature - 200 °C
Tsid soldering temperature t<10s; note 1 - 235 °C

Note

1. Up to 0.2 mm from ceramic.

MBD330

120
Pot
(W)

80

\\
40 \\
N
0
0 100 Trib (°c) 200

Fig.2 Power derating curve.
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Product specification

NPN microwave power transistor LFE15600X
THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rih j-mb thermal resistance from junction to mounting base Tj=100°C 1.2 KW
Rth mb-h thermal resistance from mounting base to heatsink note 1 0.2 K/W

Note

1. See “Mounting recommendations in the General part of handbook SC15”.
CHARACTERISTICS

Tmp = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
lcBo collector cut-off current le=0;Veg=20V - 6 mA
V(BR)CER collector-emitter breakdown voltage lc =30 mA; Rge = 56 Q 30 - V
V(BR)CBO collector-base breakdown voltage lc =30 mA 45 - \%
V(BR)EBO emitter-base breakdown voltage le =30 mA 3 - \
hee DC current gain lc=1A;Vceg=5V 15 100

APPLICATION INFORMATION
Microwave performance up to Try, = 25 °C in a common emitter class AB amplifier.
f Vce Ica P Gpo Nc Z/z,

MODE OF OPERATION

(GHz2) (v) (A) w) (dB) (%) Q)
Class AB (CW) 1:5 24 0.2 >55 >8 typ. 50 |see Figs 7
typ. 60 typ. 8.5 and 8
1997 Feb 19 66
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Product specification

NPN microwave power transistor

LFE15600X

Dimensions in mm.

Thickness: 0.635 mm.
Permittivity: e, = 10.

40 mm

input

30 mm | ‘

Substrate: Epsilam 10.

S

o

i

The test circuit is split into 2 independent halves, each being 30 x 40 mm in size.

Fig.3 Prematching test circuit board.

40 mm

output

MBD397

1997 Feb 19
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Product specification

NPN microwave power transistor

LFE15600X

PREMATCHING TEST

BIAS CIRCUIT CIRCUIT
+vCE|
cé |
1 \ |
c7 |
o
2
|
|
DUT |
|
_____ I
MBD393
Fig.4 Class AB bias circuit.
List of components (see Figs 3 and 4)
COMPONENT DESCRIPTION VALUE TYPE NUMBERS
TR1 transistor BDT91 or equivalent
C1,C4 DC blocking chip capacitor 100 pF ATC 100A101kp
C2,C3 trimmer capacitor 0.510 5.0 pF Tekelec 727-1
C5, C6 feedthrough bypass capacitor 1500 pF Erie, ref. 1250-003
C7,C8 tantalum capacitor 10 uF, 50 V
D1 diode BY239 or equivalent; note 1
D2 diode BY239 or equivalent; note 2
L1 4 turns 0.5 mm copper wire; internal diameter =2 mm
L2 3 turns 0.5 mm copper wire; internal diameter = 2 mm
P1 linear potentiometer 4.7 kQ
R1 resistor 100 Q, 0.25 W
R2 resistor 10kQ, 0.25 W
R3 resistor 50 Q, 0.25W
F1 ferrite bead Philips tube
3.7x1.2x 3.5 mm (3B)

Notes

1. In thermal contact with TR1.
2. In thermal contact with DUT.

1997 Feb 19
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NPN microwave power transistor LFE15600X
80 MBD394 N -20 MBD395
PL (dlg)‘
(W) -25 /
60
lea=

-30

8
N\

|
[~~400 mA 400 mA —|
200 mA 200 mA \g
100 mA
- 100 mA - /7/

20

™

16 0 10 20 30 40 50
PiW) Po (av) (W)

Ve = 24 V; f; = 1500 MHz; f , = 1500.2 MHz.
Vee = 24 V; f = 1500 MHz.
Fig.6 Intermodulation distortion as a function of
Fig.5 Load power as a function of input power. average output power.

Input and optimum load impedances
VCE =24V, ICQ =0.2A.

f Zi Z

(GHz) (©) (©)
1.50 2.4 +3.4 2.4-1.8
1.55 3.0+j3.6 2.3-j1.7
1.60 3.5+j3.8 22-j1.6
1.65 4.2 +j3.8 21-j1.5
1.70 48+j25 1.8-j1.5
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NPN microwave power transistor LFE15600X

Vee=24V;Z,=10Q;lcq=0.2A.

Fig.7 Input impedance as a function of frequency; typical values.

Vee=24V;Z,=10Q; lcq=0.2A.

Fig.8 Optimum load impedance as a function of frequency; typical values.
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NPN microwave power transistor LLE15180X

FEATURES QUICK REFERENCE DATA

« Diffused emitter ballasting resistors Microwave performance up to Tn, = 25 °C in a common emitter class AB

providing excellent current sharing ~ amplifier.

and withstanding a high VSWR MODE OF f Vee lea Py Goo Ne Z:Z,
¢ Interdigitated structure provides OPERATION | (GHz) | (V) (A) (W) | (dB) (%) (Q)

high emitter efficiency Class AB (CW)| 15 | 24 | 0.05 | >15 | >7.8 |typ. 50 | see Figs
¢ Gold metallization realizes very 6and7

good stability of the characteristics

and excellent lifetime PINNING - SOT437A

Multicell geometry gives good
balance of dissipated power and PIN DESCRIPTION
low thermal resistance 1 collector

Internal input and output 2 base
prematching ensures good stability
and allows an easier design of
wideband circuits.

3 emitter connected to flange

APPLICATIONS

Intended for use in common emitter, 1
class AB amplifiers in CW conditions

for professional applications between [C)

1.4 GHz and 1.6 GHz.

J

DESCRIPTION e

= J—_— ; MAM112
NPN silicon planar epitaxial Ve

microwave power transistor in a
SOT437A glued cap metal ceramic
flange package, with emitter
connected to flange. Fig.1 Simplified outline and symbol.

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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NPN microwave power transistor LLE15180X
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 45 Vv
\e= collector-emitter voltage Rgg =220 Q - 30 "
Vceo collector-emitter voltage open base - 22 Vv
VEeBo emitter-base voltage open collector - 3 \

Ic DC collector current - 3 A

P; input power f=1.85 GHz; Vce =24 V; class AB |- w

Piot total power dissipation Tmb=75°C - 25 w

Tstg storage temperature -65 [+150 [°C

T junction temperature - 200 |°C

Tsid soldering temperature t<10 s; note 1 - 235 °C
Note

1. Up to 0.2 mm from ceramic.

MBD741

30

Ptot
W)

20

0 50 100 150 200
Tmb (°C)

Fig.2 Power derating curve.
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Product specification

NPN microwave power transistor LLE15180X
THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rth j-mb thermal resistance from junction to mounting base T;=100°C 3.6 KW
Rth mb-h thermal resistance from mounting base to heatsink | note 1 0.2 KW

Note

1. See “Mounting recommendations in the General part of handbook SC15”.
CHARACTERISTICS

Tmb = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
lcBo collector cut-off current le=0;Veg=20V - 1.5 mA
V(BR)CER collector-emitter breakdown voltage |Ic =10 mA; Rgg = 220 Q 30 - Vv
V(Br)cBO collector-base breakdown voltage lc=10mA 45 - Vv
V(BR)EBO emitter-base breakdown voltage le=10mA 3 - \Y
hee DC current gain lc=05A;Veg=3V 15 100

APPLICATION INFORMATION
Microwave performance up to Ty, = 25 °C in a common emitter class AB amplifier.
MODE OF f Vce lca Ppi Gpo nec Z; 2,
OPERATION (GHz) V) (A) w) (dB) (%) (Q)
Class AB (CW) 1.5 24 0.05 >15 >7.8 typ. 50 see Figs 6
typ. 18 typ. 8.2 and 7

1997 Feb 18
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Product specification

NPN microwave power transistor LLE15180X
<~70 i :.4 7.0 LO
T E
4.0
40 i
input output

Dimensions in mm.
Substrate: Epsilam 10.
Thickness: 0.635 mm.
Permittivity: e, = 10.

The test circuit is split into two independent halves, each being 30 x 40 mm in size.

Fig.3 Prematching test circuit board.
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Product specification

NPN microwave power transistor

LLE15180X

PREMATCHING TEST

BIAS CIRCUIT CIRCUIT
__________ i e e
| 1
| [ag | Voe
| TR1 | ! c6 |
| e
|| |Re | |
| |: RN |
l Ao |
. D1 H Hgt=GT | : - |
| ! |
e || B
| | |
| i l > |
L . R as

Fig.4 Class AB bias circuit.

MEA600

List of components (see Figs 3 and 4)

COMPONENT DESCRIPTION VALUE ORDERING INFORMATION
TR1 transistor, BDT91 or equivalent
C1,C4 DC blocking chip capacitor 100 pF ATC 100A101kp
C2,C3 trimmer capacitor 0.5t0 5.0 pF | Tekelec 727-1
C5, C6é feedthrough bypass capacitor 1500 pF Erie1250-003
C7 electrolytic capacitor 10 uF, >30 V
D1 diode BY239 or equivalent; note 1
D2 diode BY239 or equivalent; note 2
L4 4 turns 0.5 mm copper wire;
internal diameter = 2 mm
L2 4 turns 0.5 mm copper wire;
internal diameter = 2 mm
P linear potentiometer 4.7 kQ
R1 resistor 100 Q, 0.25 W
R2 resistor 10kQ, 0.25 W
R3 resistor 56 Q,0.25 W
El ferrite bead Philips tube, 12NC = 4330 030 43081
4.2x2.2x3.2mm (4B1)
Notes

1. Inthermal contact with TR1.

2.

1997 Feb 18

In thermal contact with DUT.
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Product specification

NPN microwave power transistor

LLE15180X

MBD737

Ica

15

0 1 2 3 4p w5

Vce =24 V; f=1850 MHz.

Fig.5 Load power as a function of input power.

1997 Feb 18
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Input and optimum load impedances
Vce =24 V; Icqg =50 mA; Z, = 10 Q (see Figs 6 and 7);
typical values at P = P.

f Zi Z

(GHz) ((9)] ()
1.40 3.7+j6.9 14.0-j1.8
1.45 46+j7.4 12.5+j0.5
1.50 58+j7.7 11.0 +j0.1
1.55 7.4+i7.8 9.7 +j0.4
1.60 9.3+j7.4 8.5 +j0.3




Philips Semiconductors Product specification

NPN microwave power transistor LLE15180X

Vog =24 V; Zo =10 Q; log = 50 mA.

Fig.6 Input impedance as a function of frequency; typical values at P = P 1.

Vee=24V; Zo=10W; Icg = 50 mA.

Fig.7 Optimum load impedance as a function of frequency; typical values at P|_ = P 4.
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NPN microwave power transistor
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FEATURES

o Diffused emitter ballasting resistors
providing excellent current sharing
and withstanding a high VSWR

Interdigitated structure provides
high emitter efficiency

Gold metallization realizes very
good stability of the characteristics
and excellent lifetime

Multicell geometry gives good
balance of dissipated power and
low thermal resistance

Internal input and output
prematching ensures good stability
and allows an easier design of
wideband circuits.

APPLICATION

Intended for use in common emitter,
class AB amplifiers in CW conditions
for professional applications between
1.4 GHz and 1.6 GHz.

DESCRIPTION

NPN silicon planar epitaxial
microwave power transistor in a
SOT437A glued cap metal ceramic
flange package, with emitter
connected to flange.

Product specification
i e i s R e R B i e e R S e L A e e s s S e S e D e

LLE15370X

QUICK REFERENCE DATA
Microwave performance up to Tryp = 25 °C in a common emitter class AB

amplifier.
MODE OF f Vee | lea PLq Gpo Nc Z; Z,
OPERATION | (GHz) | (V) | (A) | (W) | (dB) | (%) (Q)
Class AB (CW)| 1.5 24 | 0.3 | 233 | >8 |typ.43| seeFigs8
and 9
PINNING - SOT437A
PIN DESCRIPTION
1 collector
2 base
3 emitter connected to flange

i :
Q

G

e

Top view MAM112

Fig.1 Simplified outline and symbol.

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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Product specification

NPN microwave power transistor LLE15370X
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Vceo collector-base voltage open emitter - 45 \Y
VGER collector-emitter voltage Rge =220 Q - 30 \%
Vceo collector-emitter voltage open base - 15 \
VeBo emitter-base voltage open collector - 3 \Y
lc DC collector current - 6 A
B input power f=1.5 GHz; Vcg =24 V; class AB - 8 W
Prot total power dissipation Tmb=75°C - 50 W
Tstg storage temperature —65 +150 |°C
T junction temperature == 200 °C
Teid soldering temperature t<10 s; note 1 - 235 °C

Note
1. Up to 0.2 mm from ceramic.
MBD760 MEA577
10 60
3 Ptot
lg W)
(A N
40
1 I
1 \
X,
\
\
20
= 2 0 0 100 150 200
1 10 10 0 D
Vee) Ty (90)

TipE7567°C.

(I) Region of permissible DC operation.

(Il) Permissible extension provided Rgg <220 Q.

Fig.2 DC SOAR. Fig.3 Power derating curve.
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Product specification

NPN microwave power transistor LLE15370X
THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rih j-mb thermal resistance from junction to mounting base | T; = 100 °C 2 KW
Rth mb-h thermal resistance from mounting base to heatsink | note 1 0.2 KW

Note

1. See “Mounting recommendations in the General part of handbook SC15”.
CHARACTERISTICS

T; = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
lcBo collector cut-off current le=0;Veg=20V - 3 mA
V(BR)CER collector-emitter breakdown voltage | lc = 15 mA; Rge =220 Q 30 - Vv
V(eRr)cBO collector-base breakdown voltage lc=15mA 45 - \Y
V(er)EBO emitter-base breakdown voltage le=15mA 3 - V
hee DC current gain lc=1A;Vcg=3V 15 100

APPLICATION INFORMATION
Microwave performance up to Tr, = 25 °C in a common emitter class AB amplifier.
MODE OF f VCE ICQ PL1 Gpu Nec Zi; Z|_
OPERATION (GHz2) V) (A) (W) (dB) (%) (Q)
Class AB (CW) 1.5 24 0.3 >33; typ. 37 | =8;typ. 8.7 typ. 43 see Figs 8
note 1 and 9

Note

1. din is less than —30 dBc at P, = 15 W (av); f = 200 kHz.
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Product specification

NPN microwave power transistor

LLE15370X

Dimensions in mm.
Substrate: Epsilam 10.
Thickness: 0.635 mm.
Permittivity: &, = 10.

input

The test circuit is split into two independent halves, each being 30 x 30 mm in size.

Fig.4 Prematching test circuit board.

MBD767

output

oA i

MBD768
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NPN microwave power transistor LLE15370X
BIAS CIRCUIT PREM/?:‘Il'ng? e
| - = |
| D:1 B ce |
| TR1 | e | IEE |
| | \ |
| [Tre 8 IR |
| ! | F1 |5 |
| | |
i ==cr| |

T L e !, :
| | | DUT |
| - 1 : |
| | |
L__» JL___r]

MEA600

Fig.5 Class AB bias circuit.

List of components (see Figs 4 and 5)

COMPONENT DESCRIPTION VALUE ORDERING INFORMATION
TR1 transistor, BDT91 or equivalent
C1,C4 DC blocking chip capacitor 100 pF ATC 100A101kp
C2,C3 trimmer capacitor 0.5t0 5.0 pF | Tekelec 727-1
C5, C6 feedthrough bypass capacitor 1500 pF Erie 1250-003
Cc7 electrolytic capacitor 10 uF, >30V
D1 diode BY239 or equivalent; note 1
D2 diode BY239 or equivalent; note 2
L1 4 turns 0.5 mm copper wire;
internal diameter = 2 mm
L2 3 turns 0.5 mm copper wire;
internal diameter = 2 mm
P1 linear potentiometer 4.7 kQ
R1 resistor 100 Q, 0.25 W
R2 resistor 10kQ, 0.25 W
R3 resistor 56 Q,0.25 W
Fi ferrite bead Philips tube, 12NC = 4330 030 43081
4.2x2.2x3.2mm (4B1)
R, copper rivet
Notes

1. In thermal contact with TR1.
2. In thermal contact with DUT.
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NPN microwave power transistor LLE15370X
40 MBD763 _20 MBD764
dim 4
PL
(W) (dBC)_ - //
30 = /A/
// -30 ICQ - //
/ ——T 300 mA — =
20 _35 T y
& \ /]
/’ i 100 mA /
10 /
)4 HEEAE,
0
0 2 4 w8 =%, 5 10 15 20 25
Po (av) W)
Vee = 24 V; f; = 1500 MHz; f5 = 1500.2 MHz.

Ve =24 V; f = 1500 MHz.
Fig.7 Intermodulation distortion as a function of
Fig.6 Load power as a function of input power. average output power.

Input and optimum load impedances
Vce =24V, Icg=0.3 A (see Figs 8 and 9).

f Zi ZL

(GHz) () Q)
1.40 2.4 +j4.4 55-i1.8
1.45 32+j4.6 51-j1.3
1.50 42+j4.5 47 -i1.0
1.55 5.3+3.8 42-j0.9
1.60 6.2+j2.5 3.8-j0.8
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NPN microwave power transistor LLE15370X

Vee=24V; Zo=10Q; log=03 A.

Fig.8 Input impedance as a function of frequency; typical values.

Vee=24V;Z,=10W; Icq=0.3 A.

Fig.9 Optimum load impedance as a function of frequency; typical values.
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NPN microwave power transistor LLE16045X

FEATURES QUICK REFERENCE DATA
« Diffused emitter ballasting resistors Microwave performance up to Trp, = 25 °C in a common emitter class AB
providing excellent current sharing ~ @mplifier.

and withstanding a high VSWR MODE OF f Vce lca Py Gp° Ne Zi; 2,
« Interdigitated structure provides OPERATION | (GHz)| (V) (A) | (W) | (dB) | (%) (Q)
high emitter efficiency Class AB (CW) | 1.65 | 24 | 0.04 | >4.5 | >8.5 | typ.50 | see Figs 8
¢ Gold metallization realizes very and 9

good stability of the characteristics

and excellent lifetime
PINNING - SOT437A

Multicell geometry gives good
balance of dissipated power and PIN DESCRIPTION
low thermal resistance

_ collector
o Internal input prematching ensures
o ; 2 base
good stability and allows an easier -
design of wideband circuits. 3 emitter connected to flange

APPLICATIONS

Intended for use in common emitter,
class AB amplifiers in CW conditions H 1
for professional applications between

1.5 GHz and 1.8 GHz. [O

DESCRIPTION

Q

e
NPN silicon planar epitaxial
microwave power transistor in a
SOT437A glued cap metal ceramic

flange package, with emitter Fig.1 Simplified outline and symbol.
connected to flange.

Top view MAM112

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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NPN microwave power transistor LLE16045X
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 45 \
VcER collector-emitter voltage Rge =220 Q - 30 Vv
Vceo collector-emitter voltage open base - 15 Vv
Veso emitter-base voltage open collector - 3 \%

Ic DC collector current - 0.5 A
P; input power f=1.65 GHz; Vce =24 V; class AB |- 1 W
Piot total power dissipation Tmb=75°C - 1 W
Tstg storage temperature -65 +150 |°C
T junction temperature - 200 °C
Tsid soldering temperature t<10s; note 1 - 235 °C
Note

1. Up to 0.2 mm from ceramic.

MBD744 MBD745

Ptot

(A)

10 \

\\
5 A
1072 0
1 10 Ve ™) 102 0 50 100 150 200
Tmb (OC)
Tmb <75 °C.
() Region of permissible DC operation.
(I1) Permissible extension provided Rgg < 220 Q.
Fig.2 DC SOAR. Fig.3 Power derating curve.
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Product specification

NPN microwave power transistor LLE16045X
THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rth j-mb thermal resistance from junction to mounting base | T;j= 100 °C 8.5 K/W
Rith mb-h thermal resistance from mounting base to heatsink | note 1 0.2 KW

Note

1. See “Mounting recommendations in the General part of handbook SC15”.
CHARACTERISTICS

Tj =25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Iceo collector cut-off current le=0;Veg=20V - 75 LA
V(BR)CER collector-emitter breakdown voltage lc =1 mA; Rge =220 Q 30 - Vv
V(Br)cBO collector-base breakdown voltage lc=1mA 45 - Vv
V(BR)EBO emitter-base breakdown voltage le=1mA 3 - \%
hee DC current gain lc=0.25A;Vcg=5V 15 100

APPLICATION INFORMATION
Microwave performance up to Tmp = 25 °C in a common emitter class AB amplifier.
MODE OF f VCE lCQ PL1 Gpo Nc Zi; Z|_
OPERATION (GHz) V) (A) w) (dB) (%) (Q)
Class AB (CW) 1.65 24 0.04 24.5 >8.5 typ. 50 see Figs 8
typ. 5.5 typ. 9.5 and 9
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Product specification

NPN microwave power transistor

LLE16045X

input

Dimensions in mm.
Substrate: Teflon fibreglass.
Thickness: 0.4 mm.
Permittivity: g, = 2.55.

The test circuit is split into two independent halves, each being 30 x 40 mm in size.

Fig.4 Prematching test circuit board.

MBD750

output

MBD751
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Product specification

NPN microwave power transistor

LLE16045X

PREMATCHING TEST

BIAS CIRCUIT CIRCUIT
— ]
e || Ve |
| TR1 |! o “EE |
| [T e |
R B |
| == || La |

P1 _L \
| - R3 ZEC7 | |
| REEE |
| I‘ DUT |
| b2 | |
1 i ;{ e |
L__ 7 J A

Fig.5 Class AB bias circuit.

List of components (see Figs 4 and 5)

COMPONENT DESCRIPTION VALUE ORDERING INFORMATION
TR1 transistor, BD239 or equivalent
C1,C4 DC blocking chip capacitor 100 pF ATC 100A101kp
C2,C3 trimmer capacitor 0.5t05.0pF | Tekelec 727-1SL
C5, C6 feedthrough bypass capacitor 1500 pF Erie 1250-003
Cc7 electrolytic capacitor 10 uF, >30 V
D1 diode BY239 or equivalent; note 1
D2 diode BY239 or equivalent; note 2
L1 4 turns 0.5 mm copper wire;
internal diameter = 2 mm
L2 3 turns 0.5 mm copper wire;
internal diameter = 2 mm
P1 linear potentiometer 4.7 kQ
R1 resistor 100 Q, 0.25 W
R2 resistor 1.5kQ, 0.25 W
R3 resistor 56 Q,0.25 W
F1 ferrite bead Philips tube, 12NC = 4330 030 43081
4.2x2.2x3.2mm (4B1)
Notes

1. In thermal contact with TR1.
2. Inthermal contact with DUT.
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NPN microwave power transistor LLE16045X
o MBD746 15 MBD747
dim
dB:
PL ,A ( Cl 20
w) // | lca=
A ) \3 mA A
4 / 25 \\ ///
N /
V 40 mﬁ ~30 N\ \
10
3mr;]\ N N
2 _35 |- 10mA N / 7/
4
-40 N /
40 mA
% 02 04 06 08 1 =45 |
: : : e W) 0 1 2 3P w4
! o (av) W)
Vce =24 V; f; = 1650 MHz; f, = 1650.2 MHz.
Voe =24 V; f = 1650 MHz.
Fig.7 Intermodulation distortion as a function of
Fig.6 Load power as a function of input power. average output power.

Input and optimum load impedances
Vce =24 V; Icq=40 mA (see Figs 8 and 9); typical values at P = Py .

f Zi v

(GHz2) ((®) Q)
1.50 6.8 +j14.2 6.1+j8.3
1.55 7.9 +j15.1 5.8+j7.8
1.60 9.2 +j16.0 5.6 +(7.3
1.65 10.9+16.8 5.4 +6.9
1.70 13.0 +j17.5 5.2+ 6.4
1.75 15.5 +17.8 5.0 + 6.0
1.80 18.6 +j17.6 48 +i55
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NPN microwave power transistor LLE16045X

Vee=24V; Z,=50 Q; lcq =40 mA.

Fig.8 Input impedance as a function of frequency; typical values at P|_ = P ;.

Vee=24V;Z,=10 W, Icq =40 mA.

Fig.9 Optimum load impedance as a function of frequency; typical values at P = P .
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NPN microwave power transistor

FEATURES

o Diffused emitter ballasting resistors
providing excellent current sharing
and withstanding a high VSWR

» Interdigitated structure provides
high emitter efficiency

o Gold metallization realizes very
good stability of the characteristics
and excellent lifetime

o Multicell geometry gives good
balance of dissipated power and
low thermal resistance

¢ Internal input prematching ensures
good stability and allows an easier
design of wideband circuits.

APPLICATIONS

Intended for use in common emitter,
class AB power amplifiers in CW
conditions for professional
applications at 1.65 GHz.

DESCRIPTION

NPN silicon planar epitaxial
microwave power transistor in a
SOT437A glued cap metal ceramic
flange package, with emitter
connected to flange.

Product specification
T T S T e P S R S P N S RS S

LLE16120X

QUICK REFERENCE DATA

Microwave performance up to T = 25 °C in a common emitter class AB

amplifier.
MODE OF f VCE lcQ P|_1 Gpo Zi; ZL
OPERATION | (GHz) | (V) (A) (w) (dB) (Q)
Class AB (CW) | 1.65 24 0.1 >11 >8.7 | seeFigs8and9

PINNING - SOT437A

PIN DESCRIPTION
1 collector
2 base
3 emitter connected to flange

J -
T, e

Top view MAM112

©

Fig.1 Simplified outline and symbol.

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.

1997 Feb 18




Philips Semiconductors Product specification

NPN microwave power transistor LLE16120X
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 45 Vv
VceR collector-emitter voltage Rge =220 Q - 30 "
Vceo collector-emitter voltage open base - 15 \%
VeBso emitter-base voltage open collector - 3 4
Ic collector current (DC) - 2 A
Ptot total power dissipation Tmb=75°C - 23 W
Tstg storage temperature -65 |+150 |°C
T junction temperature - 200 |°C
Tsid soldering temperature t< 10 s; notetl - 235 |(°C

Note

1. Up to 0.2 mm from ceramic.

MRA544
MRA545 30
10 Piot
| w)
C 25
(A
S \
20
1 \\
15
Q) \
10-1 10 N
5
0
1072 5 0 50 100 150 200 250
1 10 10 5
Vee (V) TeriE)
Tenp <75 °C. Prot max = 23 W.
(1) Region of permissible DC operation.
Fig.3 Maximum power dissipation derating as a
Fig.2 DC SOAR. function of mounting base temperature.
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Product specification

NPN microwave power transistor LLE16120X
THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rth j-mb thermal resistance from junction to mounting base | T;= 100 °C 4.2 K/W
Rih mb-h thermal resistance from mounting base to heatsink | note1 0.2 K/W

Note

1. See “Mounting recommendations in the General part of handbook SC15”.
CHARACTERISTICS

Tj =25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
lceo collector cut-off current Veg=20V;lg=0 - 1 mA
V(BR)CER collector-emitter breakdown voltage |Ic =5 mA; Rgg =220 Q 30 - \%
V(sR)cBO collector-base breakdown voltage lc=5mA;lg=0 45 - \
V(BR)EBO emitter-base breakdown voltage le=5mA;lc=0 3 - \
hee DC current gain Vee=3V;lgc=1A 15 100

APPLICATION INFORMATION
Microwave performance up to Trp = 25 °C in a common emitter class AB amplifier (note 1).
MODE OF f VCE |cQ PL1 Gpo Nc Zi; Z._
OPERATION (GHz) V) (A) (W) (dB) (%) (Q)
Class AB (CW) 1.65 24 0.1 211; 8.7, typ. 45 see Figs 8 and 9
typ. 13 typ. 10.8

Note

1. The test circuit is split into 2 independant halves each being 30 x 40 mm in size.
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NPN microwave power transistor LLE16120X
30 mm ‘ h 30 mm |
R =
{3t} 3] Fe03 -5 ~
40 mm 0.635 40 mm
IRRET .
input Sy e “| output

Substrate: Epsilam 10.
Thickness: 0.635 mm.
Permittivity: e, = 10.

Fig.4 Prematching test circuit board.

List of components (see bias circuit)

COMPONENT DESCRIPTION VALUE ORDERING INFORMATION

TR1 transistor, BDT85 (or equivalent)

D1 diode, BY239800 (or equivalent); note 1

D2 diode, BY239800; note 2

R1 resistor 100 Q

R2 resistor 3.3kQ

R3 resistor 56 Q

PA potentiometer, 10 turns (sfernice) 4.7 kQ

C1 electrolytic capacitor 10uF 40V

C5, C6 feedthrough bypass capacitor 1500 pF Erie, ref. 1250-003
L1 5 turns 0.5 mm copper wire with ferrite bead

L2 5 turns 0.5 mm copper wire
Notes

1. In thermal contact with TR1.
2. Inthermal contact with D.U.T.
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NPN microwave power transistor LLE16120X

BIAS CIRCUIT PREMATCHINGTEST CIRCUIT

+Vee

Ccé

Ri
TR ‘
cs H|HR
R2 HHR
L2
P . L
D1 [ R3 =
ci D.UT.
D2
. ‘I ov

MBC421 -1

Fig.5 Class AB bias circuit at 1.65 GHz.

15 MGA246 15 MGA245
g
[—
47 Aé/ -
(W) VA
74 .
) e

10 7 @
/\ (3) \
S

/J \NEEY

/ - N
5 / 4 35 \ /
1// \(3) \"'//
N /
0 45
0 0.4 0.8 14 1.8 0 2 4 6 8
PIN (W) Pout W)

Vee =24 V; f; = 1.65 GHz; f, = 1.6502 GHz.

Vee=24V; f=1.65GHz. (1) lcg=3mA.
(1) lecq =100 mA. (2) log =30 mA.
() lcg=30mA. (3) log =100 mA.
(3) lca=3mA.

Fig.7 Intermodulation distortion as a function
Fig.6 Load power as a function of input power. of average output power.
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NPN microwave power transistor LLE16120X

Vee=24V;Z,=10Q; lcq=0.1 A.

Fig.8 Input impedance as a function of frequency; typical values.

Vee=24V;Z,=10Q; Icq=0.1 A.

Fig.9 Optimum load impedance as a function of frequency; typical values.
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NPN microwave power transistor LLE16350X

FEATURES QUICK REFERENCE DATA

« Diffused emitter ballasting resistors Microwave performance up to Try, = 25 °C in @ common emitter class AB

providing excellent current sharing ~ amplifier.

and withstanding a hlgh VSWR MODE OF f VCE ICQ PL1 Gpo Ne zl; ZL
¢ Interdigitated structure provides OPERATION | (GHz) | (V) (A) w) (dB) (%) (Q)

high emitter efficiency ClassAB (CW) | 1.65 | 24 | 0.1 | >29 | =8 |typ.48 | seeFigs
o Gold metallization realizes very 8 and 9

good stability of the characteristics

and excellent lifetime PINNING - SOT437A

Multicell geometry gives good

balance of dissipated power and PIN DESCRIPTION
low thermal resistance 1 collector

e Internal input and output 2 base
prematching ensures good stability 3 emitter connected to flange

and allows an easier design of
wideband circuits.

APPLICATIONS

Intended for use in common emitter, 1
class AB amplifiers in CW conditions

for professional applications between [O

1.5 GHz and 1.8 GHz.

g -

DESCRIPTION 5 g

Top view MAMT12

NPN silicon planar epitaxial
microwave power transistor in a
SOT437A glued cap metal ceramic
flange package, with emitter Fig.1 Simplified outline and symbol.
connected to flange.

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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NPN microwave power transistor LLE16350X
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 45 Vv
Vcer collector-emitter voltage Rge =220 Q - 30 Vv
Vceo collector-emitter voltage open base - 15 Vv
VeBo emitter-base voltage open collector - 3 Vv
Ic DC collector current - 6 A
P; input power f=1.65 GHz; Vgg =24 V; class AB |- 8 w
Piot total power dissipation Tib=75%C - 50 w
Tetg storage temperature —65 +150 |°C
T junction temperature - 200 |°C
Tsid soldering temperature t<10s; note 1 - 235 |°C

Note

1. Up to 0.2 mm from ceramic.

MBD760 MEA577
10 60
b Ptot
i w)
(A)
40
1 |0
1 \
\
\
\
20
107! 0
q 10 Vee V) 102 0 50 100 150 200
Trip(°6)
Tmb <75 °C.
(1) Region of permissible DC operation.
(1) Permissible extension provided Rgg < 220 Q.
Fig.2 DC SOAR. Fig.3 Power derating curve.

1997 Feb 03 99



Philips Semiconductors

Product specification

NPN microwave power transistor LLE16350X
THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rih j-mb thermal resistance from junction to mounting base | T;= 100 °C max. 2 KW
Rih mb-h thermal resistance from mounting base to heatsink typ. 0.2 KW

CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
lcso collector cut-off current le=0;Veg=20V - 3 mA
V(BR)CER collector-emitter breakdown voltage |Ic = 15 mA; Rgg =220 Q 30 - \Y
V(BRr)cBO collector-base breakdown voltage lc=15mA 45 - \
V(BR)EBO emitter-base breakdown voltage le=15mA 3 - Vv
hee DC current gain lc=1A;Vcg=3V 15 100

APPLICATION INFORMATION
Microwave performance up to Tpyp = 25 °C in a common emitter class AB amplifier.
MODE OF f VCE ICQ PL1 Gpo Nnc Zi; ZL
OPERATION (GHz) V) (A) (W) (dB) (%) (Q)
Class AB (CW) 1.65 24 0.1 >29 >8 typ. 48 see Figs 8
typ. 32 typ. 9 and 9
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Product specification

NPN microwave power transistor

LLE16350X

08 77

ol -————z.sr‘s I
\
i

40

input

Dimensions in mm.
Substrate: Epsilam 10.
Thickness: 0.635 mm.
Permittivity: €, = 10.

25 2.5 5.0

50 3.0 40

+VpB

MBD758

output

MBD759

The test circuit is split into two independent halves, each being 30 x 40 mm in size.

Fig.4 Prematching test circuit board.
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NPN microwave power transistor LLE16350X
PREMATCHING TEST
BIAS CIRCUIT CIRCUIT

| % = |

| m | | =

| TR1 | & - ”EE |

| I S |

] |1 ¥ |

| F1 |

| " H R3zEC7 | | |

| (1 U |

| || DUT |

D2 |

| | l |

| | =

L7 gL

MEA600

Fig.5 Class AB bias circuit.

List of components (see Figs 4 and 5)

COMPONENT DESCRIPTION VALUE ORDERING INFORMATION
TR1 transistor, BDT91 or equivalent
C1,C4 DC blocking chip capacitor 100 pF ATC 100A101kp
C2,C3 trimmer capacitor 0.51t0 5.0 pF Tekelec 727-1
C5, C6 feedthrough bypass capacitor 1500 pF Erie 1250-003
Cc7 electrolytic capacitor 10 uF, >30 V
D1 diode BY239 or equivalent; note 1
D2 diode BY239 or equivalent; note 2
L1 4 turns 0.5 mm copper wire;
internal diameter = 2 mm
L2 3 turns 0.5 mm copper wire;
internal diameter = 2 mm
P1 linear potentiometer 4.7 kQ
R1 resistor 100 Q, 0.25 W
R2 resistor 10kQ, 0.25 W
R3 resistor 56 Q, 0.25 W
Fi1 ferrite bead Philips tube, 12NC = 4330 030 43081
4.2x2.2x3.2mm (4B1)
R, copper rivet
Notes

1. In thermal contact with TR1.
2. Inthermal contact with DUT.
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Product specification

NPN microwave power transistor

LLE16350X

MEA581

40
i
w) =
30 /A,/
2
lca=
5 Y, 100 mA
50 mA
/ T~ oma
/4
10 /
0
0 2 4 opw 6

Vce=24V; f=1650 MHz.

Fig.6 Load power as a function of input power.

MEA582

-20 {
dim 10 mA
(dBc)
30 \\
50 mA /
N\
\ N
o
100mA\ /
A\
-50
0 10

0 30
Po (av) W)

Ve =24 V; f; = 1650 MHz; f, = 1650.2 MHz.

Intermodulation distortion as a function of
average output power.

Fig.7

Input and optimum load impedances

Vce =24 V; Icq = 0.1 A (see Figs 8 and 9); typical values at P = P4.

f Zi Z

(GHz2) () (©)
1.50 4.15 + j4.45 46-j1.0
1.55 53 +3.8 4.2-i0.85
1.60 6.2 +j2.45 3.8-j0.8
1.65 6.1+j0.7 34-0.8
1.70 5.1-j0.6 3.05-j0.9
1.75 3.9-1.1 2.75-1.0
1.80 2.9-j1.1 25-j1.15
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NPN microwave power transistor LLE16350X

Vee=24V;Z,=10Q; lcg=0.1 A.

Fig.8 Input impedance as a function of frequency; typical values at P_ = P .

Vee=24V;Z, =100 W; Icg=0.1 A.

Fig.9 Optimum load impedance as a function of frequency; typical values at P, = P 4.
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NPN microwave power transistor LTE21009R
e SR S B S A O SR AR, b 6 Bt TR S B o N T R e P e ey
FEATURES PINNING - SOT440A
 Diffused emitter ballasting resistors PIN DESCRIPTION
» Self-aligned process entirely ion implanted and gold 1 collector

sandwich metallization

) . . 2 base
* Ophvim ISMparEiee Brais 3 emitter connected to flange
o excellent performance and reliability
¢ Input matching cell improves input impedance and
facilitates the design of wideband circuits.
1
APPLICATIONS H i
* Common emitter class-A linear power amplifiers up [ Q ( O ] b
to 4.2 GHz.
3 e
DESCRIPTION — 2 MAMz1
op view
NPN silicon planar epitaxial microwave power transistor in
a SOT440A metal ceramic flange package with the emitter
connected to the flange. Marking code: 435
Fig.1 Simplified outline and symbol.

QUICK REFERENCE DATA
Microwave performance up to Tr, = 25 °C in a common emitter class-A amplifier.

f Vce Ic P4 G
MODE OF OPERATION PO
(GHz) v) (mA) W) (dB)
Class-A 2.1 16 150 >0.6 >10
WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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Product specification

NPN microwave power transistor LTE21009R
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 40 Vv
Vcer collector-emitter voltage Rge = 100 Q - 35 Vv
Vceo collector-emitter voltage open base - 16 \"
Veso emitter-base voltage open collector - 3 Vv
Ic DC collector current (DC) - 250 mA
Ptot total power dissipation Tmb<75°C - 4 w
Tstg storage temperature -65 +200 °C
T operating junction temperature - 200 °C
Tsid soldering temperature up to 0.3 mm from case; - 235 °C

t<10s
103 MBHg02 " MGD966
Ic Ptot
(mA) (W)
@) 4
________ B E—
102 \
&N 3 N\
N\
\\
) @ 2 \
. K \
\\
2 1 \\
S N\
1 T£ 0
10 R 50 50 100 150 200
Vce (V) Trmb (°C)
Tub= 75°C.

(1) Region of permissible DC operation.
(2) Permissible extension provided Rgg < 100 Q.
(3) Second breakdown limit (independent of temperature).

Fig.2 DC SOAR.

Fig.3 Power dissipation derating as a function of
mounting-base temperature.
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NPN microwave power transistor LTE21009R
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rth j-mb thermal resistance from junction to mounting base Trip=25 °C 36 K/W
Rih mb-h thermal resistance from mounting base to heatsink | note 1 0.7 K/W
Note
1. See “Mounting recommendations in the General part of handbook SC15”.
CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
lceo collector cut-off current Veg=20V;Ilg=0 - 50 LA
Veg=40V;lg=0 - 0.4 mA
leBo emitter cut-off current Veg=15V;lc=0 - 200 nA
hee DC current gain Vee=5V; Ic =150 mA 15 150
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NPN microwave power transistor LTE21015R
Bl i e S T S R e T SO e A T P e e S e R S R S U i S e T S e s ]
FEATURES PINNING - SOT440A
« Interdigitated structure provides high emitter efficiency PIN DESCRIPTION
« Diffused emitter ballasting resistors provide excellent 1 collector

current sharing and withstanding a high VSWR > e
e Gold metalhzat_loq realizes very stable characteristics 3 emitter connected to flange

and excellent lifetime
o Multicell geometry gives good balance of dissipated

power and low thermal resistance
» |nput matching cell allows an easier design of circuits. H 1

[

APPLICATIONS ‘O <@> Q} b

e Common emitter class-A linear power amplifiers up
to 2 GHz. 3 e

2 MAM131

Top view
DESCRIPTION

NPN silicon planar epitaxial microwave power transistor in
a SOT440A metal ceramic flange package with the emitter
connected to the flange.

Marking code: 436

Fig.1 Simplified outline and symbol.

QUICK REFERENCE DATA
Microwave performance up to Trp = 25 °C in a common emitter class-A amplifier.

f Vce Ic Py Gpo Z;Z,
MODE OF OPERATION P
(GHz) v) (mA) w) (dB) (@)
Class-A 2 16 250 21.5 >8.5 see Figs 6
and 7
WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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NPN microwave power transistor LTE21015R
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
VeBeo collector-base voltage open emitter - 40 \
Vcer collector-emitter voltage Rge =250 Q - 20 \Y
Vceo collector-emitter voltage open base - 16 \
Vego emitter-base voltage open collector - 3 V
Ilc collector current (DC) - 450 mA
Piot total power dissipation T £76°C - 7.5 Y
Tstg storage temperature —65 +200 °C
Tj operating junction temperature - 200 °C
Teld soldering temperature up to 0.2 mm from ceramic; |- 235 °C

t<10s
MGL060 MGLO61
1 T { 10
Ptot
(W)
|C 8
(A)
0.16 fom = e o o ot ot o e el e e 6
1071
4
1 i 2
N
10_21 10 16 102 g
VeER V) -50 0 100 1 . (c) 200

Tmb = 75 °C.

() Region of permissible DC operation. P _75W

(I1) Permissible extension provided Rge < 250 Q. elmeses -

Fig.3 Power dissipation derating as a function of
Fig.2 DC SOAR. mounting-base temperature.
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NPN microwave power transistor LTE21015R
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rth j-mb thermal resistance from junction to mounting-base T;j=70°C 12 KW
Rth mb-h thermal resistance from mounting-base to heatsink | note1 0.7 KW
Note

1. See “Mounting recommendations in the General part of handbook SC15".

CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
lcBo collector cut-off current Veg=20V;Ilg=0 - 150 UHA
Veg=40V;lg=0 - 1 mA
lcer collector cut-off current Vce=20V; Rgg=270Q |- 0.5 mA
leBo emitter cut-off current Veg=15V;lc=0 - 15 A
heg DC current gain Vee=5V, lc =250 mA 15 150

APPLICATION INFORMATION
Microwave performance up to Tr, = 25 °C in @ common emitter class-A test circuit.(see Fig.4)

f Vee Ic P4 Gpo Z;Z,
MODE OF OPERATION (GHz) ) (mA) ) w) @ (dB) ® ©)
Class-A (CW) 2 16 250 215 >8.5 see Figs 6
typ. 1.8 typ. 9.5 and 7
Notes

1. lc and Vg regulated.
2. Load power for 1 dB compression of gain.
3. Linear gain.
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NPN microwave power transistor LTE21015R

+— 10.5 —»

20

15— ¢ 5 -

-
o

75
22 14 { %

g\gt{:{ L\ i / ggt?]ut

jm; mr_
N

-
-

[n[u]s]
i\

\4—10—» 4 l— 8 —»ie-pg5>e— 8 —» 3 re—
MSA099

Dimensions in mm.
Substrate: Teflon fibreglass.
Thickness: 0.8 mm.
Permittivity: e, = 2.55.

Fig.4 Narrowband test circuit.

MGLO62

(1/ ()

A

0 0.1 0.2 0.3 0.4
Ps (W)

Vee =16 V; Ic = 250 mA (regulated).

In narrowband test circuit as shown in Fig.4
(1) Gpo=9.5dB.

(2) Py=18W.

Fig.5 Load power as a function of source power.
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NPN microwave power transistor LTE21015R

1 McD629

Vee =16 V; Zo = 50 Q; Ig = 250 mA.

Fig.6 Input impedance as a function of frequency for P 1; associated with optimum load impedance.

Vo =16 V; Zo =50 ©; I = 250 mA.

Fig.7 Optimum load impedance as a function of frequency for P +; associated with input impedance.
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NPN microwave power transistor LTE21025R
N B A 3 B i B i . o 8 5 N 8 S ) N W o [ o s Rt T SRR T s A e v o ey e v ™ £ (i
FEATURES PINNING - SOT440A
¢ Diffused emitter ballasting resistors provide excellent PIN DESCRIPTION

current sharing and withstanding a high VSWR

collector
¢ Self-aligned process entirely ion implanted > h—
¢ Gold metallization realizes very stable characteristics :
= 3 emitter connected to flange
and excellent lifetime
e Input matching cell improves input impedance and
allows an easier design of wideband circuits.
1
APPLICATIONS &
e Common emitter class-A linear power amplifiers up —
to 42 G O ) O -
—
3 e
DESCRIPTION
. 2 MAM131
NPN silicon planar epitaxial microwave power transistor in Topiview

a SOT440A metal ceramic flange package with the emitter

connected to the flange.
Marking code: 439

Fig.1 Simplified outline and symbol.

QUICK REFERENCE DATA
RF performance up to Ty, = 25 °C in a common emitter class-A test circuit.

f Vce Ic PL1 Gpo
MODE OF OPERATION
(GHz) v) (mA) W) (dB)
Class-A (CW) 2.1 16 400 typ. 2.8 typ. 7.8
WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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Product specification

NPN microwave power transistor LTE21025R
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 40 \
VeeR collector-emitter voltage Rge =70 Q - 20 \
Vceo collector-emitter voltage open base - 16 Vv
VeBo emitter-base voltage open collector - 3 Vv
Ic collector current (DC) - 800 mA
Piot total power dissipation Tib S 75°C - 8 W
Tstg storage temperature -65 +200 °C
T operating junction temperature = 200 °C
Tsid soldering temperature at 0.3 mm from ceramic; - 235 °C

t<10s
1 MGL006 MGD973
10
o Ptot
X w)
lc T\ 8
(A) J \
) I(z) 8 \\
107! \‘
. N_
: =3
! LY
L] 2 N
l N
1072 —1 0
1 10 16 102
Ve (V 0 50 100 150 200
ceV) Trp (°C)

Tmb S 75 °C.

(1) Region of permissible DC operation.

(2) Permissible extension provided Rgg < 70 Q.

Fig.3 Power dissipation derating as a function of
Fig.2 DC SOAR. mounting-base temperature.
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NPN microwave power transistor LTE21025R
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rih j-mb thermal resistance from junction to mounting-base | Tj=75°C 10 K/W
Rih mb-h thermal resistance from mounting-base to heatsink | T; = 75 °C; note 1 0.7 KIW
Note
1. See “Mounting recommendations in the General part of handbook SC15”.
CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
lceo collector cut-off current Veg=20V;Ig=0 - - 225 LA
VCB=40V; |E=0 - = 1.5 mA
leBO emitter cut-off current Vegi=156V;lg=0 - - 0.6 LA
hee DC current gain Vece=5V;lc=400mA |15 - 150
Ceb collector-base capacitance Veg=16V;Vgg=15V,; |- 3 - pF
le=lg=0;f=1MHz
Ceo collector-emitter capacitance |Vce=16V;Vegg=15V; |- 1.5 - pF
le=lc=0;f=1MHz
Ceb emitter-base capacitance Veg=10V; Vgg =1V, - 28 - pF
lc=1lg=0;f=1MHz
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NPN microwave power transistor LTE21025R

Table 1 Scattering parameters: Vgg = 16 V; Ic = 400 mA (Ve and I regulated); Ty = 25 °C; Z, = 50 Q;
typical values. (The figures given between brackets are values in dB).

f S11 S21 S12 S22
(MHz) | MAGNITUDE ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE
(ratio) (deg) (ratio) (deg) (ratio) (deg) (ratio) (deg)
500 0.94 176 0.017 (-35.4) 43 2.79 (8.9) 81 0.49 -173
600 0.94 174 0.018 (-34.7) 46 2.39(7.6) 77 0.54 -173
700 0.94 173 0.019 (-34.4) 47 2.07 (6.3) 72 0.52 -176
800 0.93 172 0.020 (-34.1) 49 1.85 (5.3) 68 0.52 -177
900 0.93 170 0.021 (-33.8) 49 1.66 (4.4) 64 0.53 -179
1000 0.93 168 0.022 (-33.3) 50 1.50 (3.5) 60 0.53 179
1100 0.92 167 0.023 (-32.6) 50 1.39 (2.9) 57 0.53 179
1200 0.93 166 0.026 (-31.6) 50 1.31 (2.4) 53 0.54 177
1300 0.93 164 0.029 (-30.6) 49 1.23 (1.8) 49 0.54 176
1400 0.93 167 0.032 (-29.9) 54 1.16 (1.3) 48 0.55 179
1500 0.93 163 0.037 (-28.7) 54 1.11 (0.9) 43 0.54 176
1600 0.93 162 0.040 (-27.9) 53 1.07 (0.6) 39 0.55 175
1700 0.93 161 0.042 (-27.5) 51 1.03 (0.3) 35 0.55 176
1800 0.92 159 0.043 (-27.3) 49 0.99 (-0.1) 30 0.56 174
2000 0.88 151 0.046 (-26.7) 46 0.99 (-0.1) 22 0.56 170
2200 0.89 148 0.052 (-25.7) 43 0.92 (-0.7) 14 0.57 168
2400 0.90 147 0.059 (-24.6) 41 0.88 (-1.1) 9 0.58 168
2600 0.90 147 0.069 (-23.2) 38 0.90 (-0.9 1 0.59 168
2800 0.87 142 0.073 (-22.8) 32 0.88 (-1.1) -8 0.60 169
3000 0.83 134 0.075 (-22.5) 26 0.90 (-0.9) -18 0.61 168
3200 0.82 129 0.077(-22.2) 21 0.87 (-1.2) 27 0.63 166
3400 0.83 130 0.085 (-21.4) 18 0.90 (-1.0) =37 0.65 165
3600 0.80 130 0.091 (-20.8) 11 0.91 (-0.8) -50 0.69 165
3800 0.73 127 0.091 (-20.8) 3 0.94 (-0.5) -64 0.74 164
4000 0.69 122 0.087 (-21.2) -7 0.95 (-0.5) -82 0.79 162
4200 0.67 122 0.078 (-22.2) =156 0.89 (-1.0) -100 0.84 157
4400 0.69 126 0.071 (-23.0) -19 0.83(-1.7) |-121 0.89 150
4600 0.72 130 0.059 (-24.6) -18 0.70 (-3.1) | -14#1 0.92 143
4800 0.76 128 0.054 (-25.4) -1 0.60 (-4.4) | -160 0.94 136
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NPN microwave power transistor LTE42005S

FEATURES PINNING - SOT440A

« Diffused emitter ballasting resistors provide excellent PIN DESCRIPTION
current sharing and withstanding a high VSWR

collector
2 base
3 emitter connected to flange

¢ Gold metallization realizes very stable characteristics
and excellent lifetime

¢ Input matching cell improves input impedance and
allows an easier design of circuits

APPLICATION

1
o Common emitter class-A linear power amplifiers up H
to 4.2 GHz. L

DESCRIPTION [O <@> O’ i

NPN silicon planar epitaxial microwave power transistor in
a SOT440A metal ceramic flange package with the emitter
connected to the flange.

2 MAM131
Top view

Marking code: 502

Fig.1 Simplified outline and symbol.

QUICK REFERENCE DATA
Microwave performance up to Trp = 25 °C in a common emitter class-A amplifier.

f Vee lc PLy Gpo p2 2
MODE OF OPERATION P
(GHz2) V) (mA) (mW) (dB) (22) Q)
Class-A (CW) linear 4.2 18 110 >450 566 | 100+j40 | 4+j4
WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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NPN microwave power transistor LTE42005S
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 40 \Y
VCcER collector-emitter voltage Rge = 100 Q - 35 \%
Vceo collector-emitter voltage open base - 16 Vv
Veso emitter-base voltage open collector — 3 Vv
Ic collector current (DC) - 250 mA
Piot total power dissipation Trib L7576 - 4 w
Tstg storage temperature -65 +200 °©
T operating junction temperature - 200 °C
Tsid soldering temperature at 0.3 mm from case; t=10s |- 235 °C
103 MBH902 5 MGD966
Ic Ptot
(mA) (W)
@) 4
Y ""S\ N

) @ \ 2
10 \

= \
X
o 1
w
ke X N\
1 0
10 1 20 2 0 3 -50 0 50 100 150 200
Vee V) Trib (°C)

Tmb <75 °C.

(1) Region of permissible DC operation.

(2) Permissible extension provided Rgg < 100 Q.

(3) Second breakdown limit (independent of temperature).
Fig.3 Power dissipation derating as a function of
Fig.2 DC SOAR. mounting-base temperature.
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NPN microwave power transistor LTE42005S

THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rih j-mb thermal resistance from junction to mounting-base T;=75°C 36 KW
Rth mb-h thermal resistance from mounting-base to heatsink T;j=75 °C; note 1 0.7 Kw
Note

1. See “Mounting recommendations in the General part of handbook SC15”.

CHARACTERISTICS
Tmb = 25 °C unless otherwise specified
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
lceo collector cut-off current Veg=20V;Ig=0 - - 0.1 LA
Veg=40V;lg=0 - - 0.25 mA
Icer emitter cut-off current Vee=35V; Rge =100 Q |- - 1 mA
leBO emitter cut-off current Veg=15V;lc=0 - - 0.2 A
hrg DC current gain Vece=5V;lc=110mA |15 - 150
Cob collector-base capacitance Veg=20V;Vgg=15V; |- 0.5 - pF
|E=|C=0;f=1 MHz
Cee collector-emitter capacitance |Vcg=20V;Vgg=15V; |- 15 - pF
le=lc=0;f=1MHz
Ceb emitter-base capacitance Veg=10V; Vegg =1V, - 65 - pF
lc=1lg=0;f=1MHz
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NPN microwave power transistor LTE42005S

Table 1 Scattering parameters: Veg = 18 V; Ic = 110 mA (Vce and g regulated); Tmp = 25 °C; Z, = 50 Q; typical
values. (The figures given between brackets are values in dB).

; S11 S21 S12 S22
(MHz2) MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE
(ratio) (deg) (ratio) (deg) (ratio) (deg) (ratio) (deg)
500 0.76 -176 0.022 (-33.2) 37 8.13 (18.2) 85 0.35 -62
600 0.75 180 0.023 (-32.8) 37 6.95 (16.8) 78 0.34 —66
700 0.76 177 0.023 (-32.8) 40 5.95 (15.5) 73 0.34 =71
800 0.76 174 0.024 (-32.5) 41 5.25 (14.4) 67 0.35 -75
900 0.76 171 0.024 (-32.3) 42 4.69 (13.4) 62 0.35 -79
1000 0.75 168 0.026 (-31.8) 43 4.23 (12.5) 57 0.36 -83
1100 0.75 165 0.028 (-31.0) 43 3.88 (11.8) 53 0.37 -87
1200 0.74 163 0.031 (-30.1) 43 3.61(11.2) 49 0.39 -90
1300 0.75 160 0.035 (-29.2) 43 3.36 (10.5) 44 0.40 -95
1400 0.74 162 0.037 (-28.5) 44 3.12 (9.9) 41 0.43 -98
1500 0.73 157 0.041 (-27.8) 46 2.95 (9.4) 37 0.43 -101
1600 0.73 155 0.045 (-27.0) 46 2.83 (9.0) 32 0.45 -104
1700 0.71 154 0.047 (-26.5) 44 2.70 (8.6) 28 0.47 -107
1800 0.70 151 0.049 (-26.1) 43 2.56 (8.2) 23 0.48 -110
1900 0.69 148 0.050 (-25.9) 42 2.44(7.7) 19 0.50 -114
2000 0.68 143 0.051 (-25.9) 39 2.34 (7.4) 14 0.51 -116
2200 0.67 138 0.058 (-24.7) 36 2.16 (6.7) 4 0.55 -124
2400 0.65 134 0.067 (-23.5 34 2.02(6.1) -2 0.59 -129
2600 0.62 129 0.077 (-22.3) 31 1.95 (5.8) -12 0.64 -134
2800 0.57 122 0.082 (-21.7) 25 1.84 (5.3) —21 0.68 -138
3000 0.52 113 0.086 (—21.3) 21 1.78 (5.0) -32 0.72 -143
3200 0.49 104 0.0983 (—20.6) 16 1.67 (4.5) —42 0.74 -150
3400 0.45 99 0.102 (-19.8) 18 1.62 (4.2) -52 0.80 -157
3600 0.38 92 0.113 (-18.9) 8 1.52 (3.6) -64 0.80 -163
3800 0.29 83 0.119 (-18.5) 1.43 (3.1) -76 0.82 -170
4000 0.24 69 0.137 (-17.3) 2 1.27 (2.1) -88 0.80 -179
4200 0.20 54 0.165 (-15.7) -5 1.08 (0.7) -98 0.68 171
4400 0.15 28 0.202 (-13.9) -20 0.92 (0.8 -100 0.51 172
4600 0.12 -36 0.206 (-13.7) -38 0.93 (0.6) -102 0.52 -174
4800 017 -86 0.195 (-14.2) -52 0.97 (-0.3) -110 0.63 -171
5000 0.24 -114 0.177 (-15.0) -65 0.97 (-0.3) —-122 0.73 -174
5200 0.31 -137 0.164 (-15.7 -73 0.93 (-0.6) -133 0.79 -180
5400 0.41 -152 0.154 (-16.2) -83 0.88 (-1.1) -145 0.83 174
5600 0.48 -161 0.134 (-17.4) -90 0.81 (-1.8) -156 0.85 166
5800 0.53 -168 0.122 (-18.2) -97 0.77 (-2.3) -167 0.87 160
6000 0.56 -179 0.105 (-19.6) -104 0.70 (-3.1) -178 0.89 154
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NPN microwave power transistor

LTE42005S

APPLICATION INFORMATION

Microwave performance up to Tpyp = 25 °C in a common emitter class-A test circuit; note 1.

f Vce Ic Py Gpo z; r4
MODE OF OPERATION (GHz) V)@ (mA) @ (mW) © (dB) @ @ @
Class-A (CW) 4.2 18 110 2450 (26.5) >6.6 100 + j40 4 +j4
typ. 550 (27.4) | typ. 7.2
Notes

1. Circuit consists of prematching circuit boards in combination with complementary input and output slug tuners.

Ic and V¢ regulated.

2
3. Load power for 1 dB compressed power gain.
4

Low level power gain associated with Py .

Dimensions in mm.

Fig.4 Prematching test circuit board.

Input striplines on a double copper-clad printed-circuit board with PTFE fibreglass dielectric (e, = 2.54); thickness: 1.6 mm.
Output striplines on a double copper-clad Rexolite printed-circuit board with dielectric (g = 2.4); thickness: 0.25 mm.

10.4

o8, , ] 5

' ' 2 alwlzlvle 1
% R Bummme y
input 4 | output

VSWR <3 % g ; 2 T VSWR<3
2p=50Q EZZIEZZ”ZEE*Z EZIZ]IZJIZJ_f Ammazz ; 20=50Q

5 Bl wlz]o I\

- 115 13 > 55 -+ 45 10 15.5

30 > 30 MSA097
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NPN microwave power transistor LTE42005S

MGLO12

600 7
r/ /’P/|_1

pL ol A
(mW) Vd
.
400

"\

NS

N
2\
°

200 /

0 50 100 P, (mW) 150

f=4.2 GHz; Typ =25 °C.
Vce = 18 V; Ic = 110 mA (both regulated).
(1) Gpo=7.2dB.

Fig.5 Load power as a function of input power.
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NPN microwave power transistor LTE42008R
R B A T sl e N RS i N A ) TR A P R T D TR 0 i R R 0 A S R

FEATURES PINNING - SOT440A

¢ Diffused emitter ballasting resistors provide excellent PIN DESCRIPTION
current sharing and withstanding a high VSWR

¢ Gold metallization realizes very stable characteristics
and excellent lifetime

1 collector
2 base
3 emitter connected to flange

¢ Input matching cell improves input impedance and
allows an easier design of circuits.

APPLICATION

1
e Common emitter class-A linear power amplifiers up l_l c
to 4.2 GHz. o

DESCRIPTION [O <E> O‘ :

NPN silicon planar epitaxial microwave power transistor in
a SOT440A metal ceramic flange package with the emitter Top view
connected to the flange.

2 MAM131

Marking code: 196

Fig.1 Simplified outline and symbol.

QUICK REFERENCE DATA
Microwave performance up to T, = 25 °C in @ common emitter class-A amplifier.

f Vce Ic PL1 G Z; Z,
MODE OF OPERATION PO
(GHz) v) (mA) (mW) (dB) (Q) (©)
Class-A (CW) linear 4.2 16 250 >800 >7 75+j235 | 25-]9
WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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NPN microwave power transistor LTE42008R
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vcso collector-base voltage open emitter - 40 \
Vcer collector-emitter voltage Rge = 250 Q - 20 \Y
Vceo collector-emitter voltage open base - 16 \
Vego emitter-base voltage open collector - 3 Vv
lc collector current (DC) - 450 mA
Piot total power dissipation Tripis 75°C - 75 w
Tetg storage temperature —65 +200 °C
Tj operating junction temperature - 200 °C
Taia soldering temperature at 0.3 mm from case; t=10s |- 235 %G
1 MGL060 10 MLA736
Ptot
o (W)
) 7

016 m—m— e =t 4L L - L

1077 5.0 \

25

102 5 0
1 10 16 10 -50 0 50 100 150 200
Vcer (V) o
Tamb (°C)

Ty £75 96
(1) Region of permissible DC operation.
(2) Permissible extension provided Rgg < 250 Q.

Fig.3 Power dissipation derating as a function of
Fig.2 DC SOAR. mounting-base temperature.

1997 Feb 24 124



Philips Semiconductors Product specification

NPN microwave power transistor LTE42008R
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rih j-mb thermal resistance from junction to mounting-base | Tj=70°C 12 K/w
Rih mb-h thermal resistance from mounting-base to heatsink | T; = 70 °C; note 1 0.7 KW
Note

1. See “Mounting recommendations in the General part of handbook SC15”.

CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lceo collector cut-off current Veg=20V;lg=0 - - 150 A
VCB=4OV; le=0 = = 1 mA
lcer emitter cut-off current Vce =20 V; Rge =250 Q - - 0.5 mA
leBo emitter cut-off current Veg=15V;Ilc=0 - - 0.4 uA
hee DC current gain Vee=5V; Ic =250 mA 15 - 150
Ceb collector-base capacitance Veg=16V; Vegg=1.5V; - 2 - pF
le=lc=0;f=1MHz
Cee collector-emitter capacitance Vece=16V;Vgg=1.5V; - 1.5 - pF
le=lc=0;f=1MHz
Ceb emitter-base capacitance Veg=10V;Vegg=1V; - 20 - pF
lc=lg=0;f=1MHz
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NPN microwave power transistor LTE42008R

Table 1 Common-emitter scattering parameters: Vg = 16 V; I = 250 mA; Trmp = 25 °C; Z, = 50 Q; typical values

f S11 S21 S12 S22
(MHz) | MAGNITUDE ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE
(ratio) (deg) (ratio) (deg) (ratio) (deg) (ratio) (deg)
2000 0.80 160 0.061 61.5 1.40 42.4 0.45 -172.7
2100 0.79 157 0.065 59.4 1.37 38.0 0.44 -173.7
2200 0.79 155 0.068 56.5 1.36 34.0 0.44 -175.5
2300 0.80 153 0.071 54.3 1.35 29.9 0.45 -176.5
2400 0.79 151 0.074 52.2 1.35 25.3 0.45 -176.9
2500 0.79 150 0.079 50.1 1.35 211 0.45 -177.6
2600 0.78 148 0.085 48.4 1.34 16.2 0.46 -178.0
2700 0.77 147 0.090 45.1 1.34 11.8 0.47 -178.3
2800 0.75 146 0.095 41.7 1.35 7.6 0.48 -178.6
2900 0.73 144 0.099 38.3 1.38 2.9 0.50 ~178.9
3000 0.71 143 0.104 35.4 1.40 -2.6 0.52 -178.8
3100 0.67 143 0.111 31.8 1.42 -8.3 0.55 -179.2
3200 0.64 141 0.116 27.4 1.43 -14.1 0.58 -179.9
3300 0.60 141 0.121 21.7 1.44 -20.4 0.62 178.8
3400 0.56 142 0.124 15.7 1.48 -28.1 0.66 176.9
3500 0.52 143 0.124 11.2 1.49 -36.4 0.70 174.4
3600 0.49 146 0.124 5.2 1.48 -45.1 0.74 1713
3700 0.47 149 0.122 2.2 1.47 -53.9 0.79 166.8
3800 0.46 154 0.118 -9.7 1.45 —63.1 0.84 161.9
3900 0.48 159 0.112 -15.7 1.41 -72.9 0.87 156.7
4000 0.51 161 0.106 -22.8 1.34 -82.5 0.91 150.7
4100 0.56 162 0.096 -29.4 1.26 -91.7 0.94 144.8
4200 0.61 161 0.083 -34.5 1.18 -100.1 0.96 138.6
4300 0.67 158 0.068 -37.4 1.08 -108.8 0.97 132.5
4400 0.71 155 0.054 -38.7 0.99 -117.8 0.98 127.3
4500 0.76 152 0.042 -35.4 0.90 -126.5 0.99 122.2
4600 0.79 147 0.031 —26.6 0.81 -134.7 0.99 117.2
4700 0.81 143 0.025 -5.6 0.73 -143.0 0.99 113.7
4800 0.82 140 0.026 28.8 0.66 -151.2 0.99 110.0
4900 0.82 136 0.034 40.1 0.59 -158.8 0.99 106.5
5000 0.82 132 0.043 52.4 0.53 -167.3 0.98 103.2
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NPN microwave power transistor LTE42008R
APPLICATION INFORMATION
Microwave performance up to Ty, = 25 °C in a common emitter class-A test circuit; note 1.
f Vce Ic P4 Gpo Z; Z
MODE OF OPERATION (GHz) V) @ (mA) @ (mW) © (dB) @ @ @
Class-A (CW) 4.2 16 250 >800 (29) 27 7.5 +j40 4+ij4
typ. 940 (29.7) typ. 7.5
Notes

1. Circuit consists of prematching circuit boards in combination with complementary input and output slug tuners.
2. lgand V¢ regulated.

3. Load power for 1 dB compressed power gain.

4. Low level power gain associated with Py 4.

—»| 45 |*+— 125 —»|« 6.3 —»l —»| 4.4 f - 5.6 > 7 —»
| I ‘ |
. ¢
_— vz 1:::11.,,//////;‘ st % t /779‘ M—outpul
VSWR < 3 T T VSWR <3
Z5=50Q 2 0.7 &k T 1 03 0.8 Z5=50Q
' 6.4 MGK058

Dimensions in mm.
Input striplines on a double copper-clad printed-circuit board with PTFE fibreglass dielectric (e, = 2.54); thickness: 1.6 mm.
Output striplines on a double copper-clad Rexolite printed-circuit board with dielectric (g, = 2.4); thickness: 0.25 mm.

Fig.4 Prematching test circuit board.
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NPN microwave power transistor LTE42008R
12 , MGLO11 P MGLO17 15
/ 1
(C\II-) // / P4 Gpo
%) //4 o F’L1\\ (B}
0.8 # 7 \\
/ typ \
/ 1 A AN 10
/ [ N
I 7
04 / \\ /|
BN
0 0 ]
0 100 200 P (mW) 300 0 1 2 3 4 f (GHz) 5

f=4.2 GHz; Tp =25 °C.
Vce = 16 V; Ig = 250 mA (regulated).
(1) Gpo=7.5dB.

Fig.5 Load power as a function of input power.

Fig.6 Load power and power gain associated with
1 dB compressed power gain as a function
of frequency.

MBH905

1300

Py
(mW)

1100

16V

14V

I

E
\
NN

N
700 /
V//

150 200 250

300 350
Ic (MA)

Tmb =25 °C; Vee and Ig regulated.

Fig.7 Load power associated with 1 dB
compressed power gain as a function of
collector current; typical values.

MBH906

7.7 | l ‘
Gpo Vcg=18V
(dB) '/ 16V

/
7.3 77
/

NN
~

14V
/
6.9
/
//
/
6.5
100 200 300 Ig (mA) 400

Tmb =25 °C; Ve and Ig regulated.

Fig.8 Low level power gain associated with P 1 as
a function of collector current; typical
values.
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NPN microwave power transistor LTE42008R

1 MCD629
Vee =16 V; Ic = 250 mA (regulated).
Z,=50Q; Trp=125 °C.

Fig.9 Input impedance as a function of frequency for Py +; typical values.

1 MCD628

Vee = 16 V; Ic = 250 mA (regulated).
Z,=50Q; Tmp =25 °C.

Fig.10 Optimum load impedance as a function of frequency for P 4; typical values.
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NPN microwave power transistor LTE42012R
R A B B R O T 5 e e 1 S T T e o, S R b e T s A S e G S WG O e S A SR e sl
FEATURES PINNING - SOT440A
e Interdigitated structure provides high emitter efficiency PIN DESCRIPTION
» Diffused emitter ballasting resistor provides excellent 1 collector

current sharing and withstanding a high VSWR > o
¢ Gold metallization realizes very stable characteristics 3 emitter connected to flange

and excellent lifetime

Multicell geometry gives good balance of dissipated
power and low thermal resistance

allows an easier design of wideband circuits.

APPLICATIONS ‘O ( - ) O’ b

e Common emitter class-A power amplifiers up to 4.2 GHz
in CW conditions for military and professional

applications. ) 2 MAM131
Top view

Input matching cell improves input impedance and H 1

DESCRIPTION

i P z . 2 Marking code: 198
NPN silicon planar epitaxial microwave power transistor in

a SOT440A metal ceramic flange package with the emitter

Fig.1 Simplified outline and symbol.
connected to the flange.

QUICK REFERENCE DATA
Microwave performance up to Ty, = 25 °C in a common emitter class-A selective amplifier.

f Vce Ic PL1 G Z z,
MODE OF OPERATION e '
(GHz) V) (mA) w) (dB) () ()
Class-A (CW) 4.2 16 400 1 >6 75+j12 | 4-j8
WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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NPN microwave power transistor LTE42012R
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 40 \Y
Vcer collector-emitter voltage Rge =70 Q - 20 \Y
Vceo collector-emitter voltage open base - 16 \Y
Ic collector current (DC) - 800 mA
Ptot total power dissipation Tmpb<75°C - 8 W
Tstg storage temperature —-65 +200 °C
T; operating junction temperature - 200 °C
Tsid soldering temperature at 0.1 mm from ceramic; - 235 °«C

t<10s
MGL006 MGD973

1 10

NG Ptot

X (W)

Ic AN =
(A) I

| \\

|

™

@ o \
10-1

N
P

B 10 16 102 9
VAge (V! 0 50 100 150 200
ce (V) Tonp (°C)
Tmb <75 °C.
(1) Region of permissible DC operation.
(2) Permissible extension provided Rgg < 70 Q.
Fig.2 DC SOAR. Fig.3 Power derating curve.
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NPN microwave power transistor LTE42012R

THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rth j-mb thermal resistance from junction to mounting-base Tj=75°C 10 KW
Rth mb-h thermal resistance from mounting-base to heatsink T; =75 °C; note 1 0.7 KW

Note

1. See “Mounting recommendations in the General part of handbook SC15”.

CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
lceo collector cut-off current Veg=20V;Ig=0 - - 200 LA
leso emitter cut-off current Veg=15V;Ilc=0 - - 600 nA
hee DC current gain Ve =5V; Ig =400 mA 15 - 100
Ceb collector-base capacitance Veg=16V;Vgg=15V; |- 3 - pF
|E=|C=0;f=1 MHz

Coe collector-emitter capacitance |Vce=16V;Vgg=15V; |- 1.5 - pF
le=lc=0;f=1MHz

Ceb emitter-base capacitance Veg=10V;Vgg=1V; - 28 - pF
lc=lg=0;f=1MHz
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NPN microwave power transistor LTE42012R

Table 1 Common-emitter scattering parameters: Ve = 16 V; Ic = 400 mA; Tryp = 25 °C; Z, = 50 Q; typical values.

§ S11 S21 S12 S22
(MHz) | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE
(ratio) (deg) (ratio) (deg) (ratio) (deg) (ratio) (deg)
2000 0.84 163 0.049 64 0.96 47.2 0.60 179.3
2100 0.84 161 0.051 62.7 0.94 43.3 0.59 178.0
2200 0.84 159 0.054 60.4 0.93 39.8 0.59 175.6
2300 0.85 158 0.055 58.8 0.91 36.2 0.59 174.2
2400 0.85 156 0.057 87.5 0.91 32.2 0.60 172.6
2500 0.85 155 0.060 56.1 0.90 291 0.60 17151
2600 0.85 154 0.064 54.9 0.89 24.6 0.60 169.8
2700 0.85 153 0.067 53.1 0.89 21.2 0.60 168.6
2800 0.85 152 0.071 51.3 0.89 172 0.61 167.1
2900 0.84 150 0.073 49.5 0.90 13.8 0.62 165.7
3000 0.83 149 0.076 48.0 0.90 9.3 0.62 164.7
3100 0.82 149 0.080 46.0 0.91 5:2 0.63 163.8
3200 0.80 147 0.084 441 0.92 0.6 0.64 163.0
3300 0.78 146 0.088 40.5 0.93 -4.3 0.65 161.5
3400 0.76 145 0.091 36.1 0.95 -9.7 0.67 160.9
3500 0.74 144 0.093 34.4 0.97 -16.1 0.69 159.6
3600 0.71 143 0.095 30.7 0.98 -23.2 0.70 158.3
3700 0.70 142 0.095 26.3 0.99 -30.6 0.73 156.2
3800 0.67 142 0.093 216 0.99 -37.9 0.76 153.6
3900 0.66 142 0.091 17.0 1.00 —-46.6 0.79 150.7
4000 0.64 142 0.088 13.2 0.98 -55.8 0.82 147.0
4100 0.64 142 0.084 9.7 0.95 —64.9 0.85 143.1
4200 0.65 143 0.077 7.0 0.91 -73.8 0.88 138.4
4300 0.67 143 0.068 5.9 0.86 -82.6 0.90 133.6
4400 0.69 143 0.060 8.2 0.81 -92.3 0.93 129.3
4500 0.72 141 0.054 13.8 0.74 -101.7 0.94 124.9
4600 0.75 139 0.050 20.5 0.68 -110.6 0.95 120.1
4700 0.76 137 0.050 31.2 0.61 -119.7 0.96 116.5
4800 0.78 135 0.054 43.5 0.56 -129.1 0.97 113.5
4900 0.79 133 0.061 46.6 0.50 -139.5 0.97 110.1
5000 0.77 130 0.068 54.3 0.44 -148.6 0.97 106.7
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NPN microwave power transistor LTE42012R
APPLICATION INFORMATION
Microwave performance up to Tpyp, = 25 °C in a common emitter class-A selective circuit; note 1.
f Vee Ic Py Gpo Zi Zi
MODE OF OPERATION P
(GHz) v) (mA) W) (dB) () ()
Class-A 4.2 16 400 >1 >6 7.5+j12 4-i8
typ. 1.25 typ. 7
Note

1. Circuit consists of prematching circuit boards in combination with complementary input and output slug tuners.

N
)
n
o
N

— 6 —
%
25 1 777777) 15 —Gi 1 25
2
% y _5‘.5 8.5 ! 7
T } ' I 1
=112 12.8 6 > (— g —ia——11.3 —>
30 30

Dimensions in mm.

MSA102

Input striplines on a double copper-clad printed-circuit board with PTFE fibreglass dielectric (¢, = 2.54); thickness: 0.8 mm.

Fig.4 Prematching test circuit board.
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NPN microwave power transistor LTE42012R
MGLO13 MGL059
1.6 10 15
L=T¢
(F\;b) Gpo PLI PL1
iz ( ), d /,.p/ (dB) W)
7 [r /
Z, 8 1
/ f Gpo //
0.8 /, / e
/ 8 | 05
s /
/|
0 4 0
0 0.1 0.2 0.3 0.4 200 300 400 500 600
Pi (W) Ic (mA)

f=4.2 GHz; Vcg = 16 V; Ig = 400 mA (regulated).
(1) Gpo=7dB.

Fig.5 Load power as a function of input power.

f=4.2GHz; Vg =16 V.

Fig.6 Low level power gain associated with
P+ as a function of collector current.

1997 Feb 21

135




Philips Semiconductors Product specification
R s S T 0 e e R e S S T N e

NPN microwave power transistor LV1721E50R
N e . e e i Sy ooy S T e S
FEATURES PINNING - SOT445A
* Interdigitated structure provides high emitter efficiency PIN DESCRIPTION
 Diffused emitter ballasting resistor provides excellent 1 collector

current sharing and withstanding a high VSWR > haso
¢ Gold metallization realizes very stable characteristics 3 emitter connected to flange

and excellent lifetime

Multicell geometry gives good balance of dissipated
power and low thermal resistance

o Internal input and output prematching ensures good

stability and allows an easier design of wideband 1
circuits. “
b
APPLICATIONS l O O ’

3

e Common emitter class-A amplifiers in CW conditions for . 2 e

military and professional applications in the 1.7 GHz to

2.1 GHz band. Top view MAM251
DESCRIPTION

Marking code: 1721E50R

NPN silicon planar epitaxial microwave power transistor in
a SOT445A metal ceramic flange package with the emitter Fig.1 Simplified outline and symbol.

connected to the flange.

QUICK REFERENCE DATA
Microwave performance up to Ty = 25 °C in @ common emitter class-A wideband amplifier.

f Vce Ic P Gpo Z;Z,
MODE OF OPERATION
(GHz) v) (A) (W) (dB) (€)
Class-A (CW) 1.7t02.1 16 1.1 >5 >7 see Fig 6
WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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NPN microwave power transistor LV1721E50R
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 40 \
Vcer collector-emitter voltage Rge =47 Q - 20 Vv
Vceo collector-emitter voltage open base ~ 15 Vv
Veso emitter-base voltage open collector - 3 \
lc collector current (DC) - 2 A
Prot total power dissipation Trin €75 °C - 18 W
Tstg storage temperature -65 +200 °C
T operating junction temperature - 200 °C
Tsid soldering temperature at 0.1 mm fromcase; t<10s |- 235 °C

10 Maloos 55 MGD971
Ptot
lo w)
(A 16
N N
1 ™N \
X 12 N
| Y
) l2) 8 \
107" N\
. , N\
1
|
1072, 0 - 102 . 0 200
Ve V) 0 50 100 15 -

Tmb $75°C.

(1) Region of permissible DC operation.

(2) Permissible extension provided Rgg < 47 Q.

Fig.2 DC SOAR. Fig.3 Power derating curve.
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NPN microwave power transistor LV1721E50R
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rih j-mb thermal resistance from junction to mounting-base | T;=75°C 4 KW
Rih mb-h thermal resistance from mounting-base to heatsink | Tj = 75 °C; note 1 0.7 KW
Note
1. See “Mounting recommendations in the General part of handbook SC15”.
CHARACTERISTICS
Tmp = 25 °C unless otherwise specified
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
lceo collector cut-off current Veg=20V;lg=0 - - 0.5 mA
Veg=40V;lg=0 - - 25 mA
Icer collector cut-off current Vce=20V;Rge=47Q |- - 25 mA
lceo collector cut-off current Vee=15V;lg=0 - - 2 mA
leBO emitter cut-off current Veg=15V;Ig=0 - - 100 LA
hee DC current gain Vce=3V;lc=1A 15 - 100
APPLICATION INFORMATION
Microwave performance up to Ty, = 25 °C in a common emitter class-A wideband amplifier.
f Vce Ic PL Gpo Z;Z,
MODE OF OPERATION P
(GHz2) v) (A) W) (dB) (Q)
Class-A (CW) 1.7t02.1 16 1.1 25; typ. 5.5 27;typ. 8 see Fig 6

30

<65+ 3 <—9.5—>’<—11—>

Dimensions in mm.
Striplines on a double copper-clad printed-circuit board with PTFE fibreglass dielectric (e, = 2.5); thickness: 0.8 mm.
Frequency = 1.7 to 2.1 GHz, CW, class-A application.

Fig.4 Wideband test circuit board.

- 5 5.5 55 |+— 14—

MSA096

_output
VSWR <2
Zo=50Q
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NPN microwave power transistor LV1721E50R
MGD980
10
Gpo Gpo
(dB) —
PLy
w) Py
5 BN
1.6 1.8 20 {Gugy 22
Vee=16V; Ic = 1.1 A (Vce and I regulated).
Fig.5 Load powerand power gain as functions
of frequency.

1 MGL031

Z,=50Q; P 1=55W.

Fig.6 Input and optimum load impedances as functions of frequency; typical values.
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NPN microwave power transistor

LV2024E45R

FEATURES PINNING - SOT445A

e Interdigitated structure provides high emitter efficiency PIN DESCRIPTION

« Diffused emitter ballasting resistor provides excellent 1 collector
current sharing and withstanding a high VSWR > H—

s Gold metallizatiov realizes very stable characteristics 3 emitter connected to flange
and excellent lifetime

Multicell geometry gives good balance of dissipated
power and low thermal resistance

Internal input and output prematching ensures good
stability and allows an easier design of wideband
circuits.

O[]

Top view

APPLICATIONS

e Common emitter class-A amplifiers in CW conditions for
military and professional applications in the
2 to 2.4 GHz band.

MAM251

DESCRIPTION

NPN silicon planar epitaxial microwave power transistor in
a SOT445A metal ceramic flange package with the emitter
connected to the flange.

Marking code: 2024E45R

Fig.1 Simplified outline and symbol.

QUICK REFERENCE DATA
Microwave performance up to Trmp = 25 °C in @ common emitter class-A wideband amplifier.

f Vce I PL1 Gpo Z;Z,
MODE OF OPERATION P
(GHz) v) (A) (W) (dB) Q)
Class-A (CW) 2t02.4 16 11 24 26 see Fig 6
WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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NPN microwave power transistor LV2024E45R
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veso collector-base voltage open emitter - 40 Vv
Vcer collector-emitter voltage Rge =47 Q - 20 \Y
Vceo collector-emitter voltage open base - 15 \
Vego emitter-base voltage open collector - 3 Vv
lc collector current (DC) - 2 A
Piot total power dissipation Tmb<75°C - 18 w
Tstg storage temperature —65 +200 °C
T operating junction temperature - 200 °C
Teid soldering temperature at 0.1 mm from case; t<10s |- 235 °C
10 MGL004 20 MGD971
Ptot
lc w)
(A) 16
\ \
1 = \
; 12
N
| N\
) le) 8 \
1071 N\
I 4 \
| N
10721 10 1I5 102 8
Veg (V) 0 50 100 150Tmb (00)200
Tmp <75 °C.

(1) Region of permissible DC operation.
(2) Permissible extension provided Rgg < 47 Q.

Fig.2 DC SOAR.

Fig.3 Power derating curve.
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NPN microwave power transistor LV2024E45R
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rth j-mb thermal resistance from junction to mounting-base | Tj=75°C 4 K/W
Rth mb-h thermal resistance from mounting-base to heatsink | Tj = 75 °C; note 1 0.7 KW
Note
1. See “Mounting recommendations in the General part of handbook SC15”.
CHARACTERISTICS
Tmb = 25 °C unless otherwise specified
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
lcBo collector cut-off current Veg=20V;Ilg=0 - 0.5 mA
Veg=40V;lg=0 - 2.5 mA
lcer collector cut-off current Vce=20V; Rge =47 Q - 25 mA
Iceo collector cut-off current Vce=15V;lg=0 - 2 mA
leBo emitter cut-off current Veg=15V;lc=0 - 100 HA
hee DC current gain Vee=3V;lc=1A 15 100
APPLICATION INFORMATION
Microwave performance up to Try, = 25 °C in a common emitter class-A wideband amplifier.
f Vce Ic PL1 G Z;7
MODE OF OPERATION i
(GHz2) v) (A) (W) (dB) (L)
Class-A (CW) 2to24 16 1:1 >4; typ. 5 >6; typ. 7 see Fig 6
opmpn
=]
8.8
anm
225 20 16 J Zfs
input tput
VSWR <3 % 1 T VSWR <2
25=50Q Y 2p=50Q
ool 4
[w)7]
[ )al o]
la—75—l» 45¢ 55 ¢ 4 = MSA101
Dimensions in mm.
Striplines on a double copper-clad printed-circuit board with PTFE fibreglass dielectric (g, = 2.55); thickness: 0.8 mm.
Fig.4 Wideband test circuit board.
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NPN microwave power transistor LV2024E45R
MGDg81
8
Gpo Gpo
(dB) Gl
6
PL
4
2
0
1.9 2.1 23 ((GHy 25
Vee=16V; Ic = 1.1 A (V¢ and I regulated).
Fig.5 Load power and power gain as functions
of frequency.

1 MGL032

Z=50 Q.

Fig.6 Input and optimum load impedances as functions of frequency; typical values.
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NPN microwave power transistor LV2327E40R
Ll R A L e R R B e S P e SR A B B N S S S TR R U e e R e )
FEATURES QUICK REFERENCE DATA
« Interdigitated structure provides Microwa\{e pferformance for Tease = 25 °C in a wideband common-emitter

high emitter efficiency class A circuit.
¢ Diffused emitter ballasting resistors MODE OF f Vce Ic P.1 | Gpo Z; Z,

providing excellent current sharing OPERATION | (MHz) V) (A) | (W) | (dB) (Q) ()
and withstanding a high VSWR CW;linear |23t02.7 |16 |1 >4 |37 |[11+13 |75-j9
¢ Gold metallization realizes very amplifier

stable characteristics and excellent

lifetime

. . PINNING - SOT445B
e Multicell geometry gives good

balance of dissipated power and PIN DESCRIPTION
low thermal resistance.

) 1 collector
o !nput and output matching cell > Eaga
improves the impedances and -
facilitates the design of wideband 3 emitter connected to flange
circuits.
APPLICATIONS

Common emitter class A linear

([

wideband power amplifiers in the

2.310 2.7 GHz band. OO b
D 2

3 3
DESCRIPTION

NPN silicon planar epitaxial Top view MAM315

microwave power transistor in a
SOT445B metal ceramic flange
package, with emitter connected to
the flange. Fig.1 Simplified outline and symbol.

Marking code: 2327E40R.

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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.

MAINTENANCE TYPE - NOT RECOMMENDED FOR NEW DESIGNS; SEE INDEX SECTION OF SC15
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NPN microwave power transistor LV2327E40R
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 40 \
Vceo collector-emitter voltage open base - 15 \Y
Vcer collector-emitter voltage Rge =47 Q - 20 \Y
Vego emitter-base voltage open collector - 3 Y,

Ic collector current (DC) - 2 A
Prot total power dissipation T 75 °C - 18 W
Tstg storage temperature —65 +200 |°C
Tj junction temperature - 200 °C
Tsid soldering temperature t <10 s; note 1 - 235 °C
Note

1. At 0.3 mm from the case.

MAINTENANCE TYPE - NOT RECOMMENDED FOR NEW DESIGNS; SEE INDEX SECTION OF SC15
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Product specification

NPN microwave power transistor

LVE21050R

FEATURES

» Diffused emitter ballasting resistors provide excellent
current sharing and withstanding a high VSWR

o Self-aligned process entirely ion implanted

e Gold metallization ensures an optimum temperature
profile with excellent performance and reliability

e Input matching cell improves input impedance and
allows an easier design of wideband circuits.

APPLICATIONS

e Common emitter class-A linear power amplifiers up
to 4.2 GHz.

DESCRIPTION

NPN silicon planar epitaxial microwave power transistor in
a SOT445A metal ceramic flange package with the emitter
connected to the flange.

QUICK REFERENCE DATA

PINNING - SOT445A

PIN DESCRIPTION
1 collector
2 base
3 emitter connected to flange

O]

3

Top view

(]
-

Fig.1 Simplified outline and symbol.

LB

3

MAM251

Microwave performance up to Ty = 25 °C in a common emitter class-A circuit.

f Vee I PL1 Gpo Z;2)
MODE OF OPERATION p
(GHz) v) (A) (W) (dB) (9]
Class-A (CW) 21 16 1 typ. 5.5 typ. 8 see Fig 4
WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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NPN microwave power transistor LVE21050R
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 40 Vv
VcER collector-emitter voltage Rge =47 Q - 20 Vv
Veeo collector-emitter voltage open base o~ 16 \Y
VEBO emitter-base voltage open collector - 3 Vv
Ic collector current (DC) - 2 A
Piot total power dissipation T < 75 °C - 18 w
Tstg storage temperature -65 +200 °C
T; operating junction temperature - 200 °C
Tsid soldering temperature at 0.3 mm from case; t<10s |— 235 °C
10 MGL004 20 MGD971
¢ b
(A 16
1 \\“ \
i, 12 N
N

(1)

10-1

1072
1 10 15 102 0 50 100 150 200
Ve (V) T (°C)

Trmb <75 °C.

(1) Region of permissible DC operation.

(2) Permissible extension provided Rgg < 47 Q. " L . . N
Fig.3 Power dissipation derating as a function of

Fig.2 DC SOAR. mounting base temperature.
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NPN microwave power transistor LVE21050R

THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rih j-mb thermal resistance from junction to mounting-base | Tj=75°C 4 K/W
Rith mb-h thermal resistance from mounting-base to heatsink | T; = 75 °C; note 1 0.7 K/w
Note

1. See “Mounting recommendations in the General part of handbook SC15”.

CHARACTERISTICS

Tmb = 25 °C unless otherwise specified
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
lceo collector cut-off current Veg=20V; lg=0 - - 0.5 mA

Veg=40V;lg=0 = = 2.5 mA
Icer collector cut-off current Vce=20V; Rge=47Q |- - 25 mA
lceo collector cut-off current Vee=15V;Ig=0 - - 2 mA
leBO emitter cut-off current Veg=15V;lc=0 - - 100 UA
hre DC current gain Vce=3V;lc=1A 15 - 100
1 MGL035
Zo=10Q.
Fig.4 Input and optimum load impedances as functions of frequency; typical values.
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NPN microwave power transistor LWE2010S

FEATURES QUICK REFERENCE DATA

« Diffused emitter ballasting resistors Microwave performance up to T, = 25 °C in a common emitter class A

providing excellent current sharing ~ Selective amplifier.

and withstanding a high VSWR MODE OF f Vo e Py Gpo Z/z,
e Interdigitated structure provides OPERATION (GHz) (\)) (mA) (W) (dB) (Q)
high emitter efficiency class A (CW) 23 18 | 110 | >0.8 | =8 |seeFigs6
o Gold metallization realizes very and 7

good stability of the characteristics

and excellent lifetime PINNING - SOT446A

Multicell geometry gives good

balance of dissipated power and PIN DESCRIPTION
low thermal resistance. 1 collector
2 base
APPLICATIONS 3 emitter connected to flange

Common emitter class A power
amplifiers at frequencies up to
2.3 GHz.

DESCRIPTION

NPN silicon planar epitaxial
microwave power transistor in a
SOT446A metal ceramic flange
package, with emitter connected to
flange.

MAM313

Fig.1 Simplified outline and symbol.

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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Product specification

NPN microwave power transistor LWE2010S
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veso collector-base voltage open emitter - 40 \Y
VceR collector-emitter voltage Rge =250 Q - 20 \Y
Vceo collector-emitter voltage open base - 15 Vv
Veso emitter-base voltage open collector - 3 Vv
Ic collector current (DC) = 250 mA
Piot total power dissipation Tmb=75°C - 4.8 w
Tstg storage temperature —65 +200 c
T; operating junction temperature = 200 °C
Tsig soldering temperature t<10s; note 1 - 235 °C

Note

1. Upto 0.1 mm from ceramic.

MGA250

—

1071

(1)

B

TG S75°C,

10 102
Vee V)

(1) Region of permissible DC operation.
(2) Permissible extension provided Rgg < 250 Q.

Fig.2 DC SOAR.

MGA249

Ptot

w)

\

Ptot max = 4.8 W.

100 150

200 250
Tmb (°C)

Fig.3 Maximum power dissipation derating as a

function of mounting base temperature.
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Product specification

NPN microwave power transistor LWE2010S
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rith j-mb thermal resistance from junction to mounting base Tj=75°C 22 Kw
Rth mb-h thermal resistance from mounting base to heatsink | note 1 2 K/W
Note
1. See “Mounting recommendations in the General part of handbook SC15”.
CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
lceo collector cut-off current Veg=20V;lg=0 - 75 HA
VCB =40V, le=0 — 500 HA
leBO emitter cut-off current Veg=15V;Ilc=0 - 200 nA
hee DC current gain Vece=5V;Ilc=110 mA 15 150
APPLICATION INFORMATION
Microwave performance up to Trmp = 25 °C in a common emitter class A selective amplifier.
f Vce Ic PL Gpo Z, Z
MODE OF OPERATION B
(GHz) V) (mA) W) (dB) Q) (2)
Class A (CW); note 1 2.3 18 110 >0.8; >8; 52+j16.5 7.5+)8.75
typ. 0.9 typ. 9
Note

1. In narrowband test circuit shown in Fig.4.
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NPN microwave power transistor LWE2010S

- 30 mm | i 30 mm

4.5

40 mm 40 mm

MBC717

input output

MBC718

Substrate: Epsilam 10.
Thickness: 0.635 mm.
Permittivity: €, = 10.

Fig.4 Prematching test circuit board.
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NPN microwave power transistor LWE2010S
List of components (see Fig.4)
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
L1 3 turns 0.2 mm copper wire with ferrite bead int. dia. 2 mm
L2 5 turns 0.5 mm copper wire int. dia. 2 mm
C1,C2 feedthrough bypass capacitor Erie, ref. 1214-001
C3,C4 DC block capacitor 100 pF
MGA251
1.2
PL L
W) //
0.8 //
/ i
0.4
0
0 0.05 0.1 0.15 0.2
P; (W)

f=2.3 GHz; Veg = 18 V; Ic = 110 mA (regulated).

Fig.5 Load power as a function of input power.
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NPN microwave power transistor LWE2010S

PL1=08W;
Vee=18V;
Zo=50Q;
lc =110 mA.

Fig.6 Input impedance as a function of frequency associated with optimum load impedances.

PL1=08W;
Vee=18V;
Zo=50Q;

lc =110 mA.

Fig.7 Optimum load impedance as a function of frequency; typical values.
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NPN microwave power transistor LWE2015R
e e e s e s e s R e e P e S R
FEATURES PINNING - SOT446A
¢ Interdigitated structure provides high emitter efficiency PIN DESCRIPTION
» Diffused emitter ballasting resistor provides excellent 1 collector

current sharing and withstanding a high VSWR ) r—
¢ Gold metallization realizes very stable characteristics :

3 emitter

and excellent lifetime

Multicell geometry gives good balance of dissipated
power and low thermal resistance.

APPLICATIONS

e Common emitter class-A amplifiers up to 2.3 GHz in CW
conditions for military and professional applications.

DESCRIPTION

@

NPN silicon planar epitaxial microwave power transistor in
a SOT446A metal ceramic studless package.

MAM313
Marking code: 411

Fig.1 Simplified outline and symbol.

QUICK REFERENCE DATA
Microwave performance up to Tryp = 25 °C in a common emitter class-A selective amplifier.

f Vce Ic Py Gpo Z; Z
MODE OF OPERATION P
(GHz) v) (mA) W) (dB) (Q) ()
Class-A (CW) 2.8 16 250 21.2 275 3.5 +j11 6.4 +j2
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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Product specification

NPN microwave power transistor LWE2015R
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 35 \
Vcer collector-emitter voltage Rge =70 Q - 20 Vv
Vceo collector-emitter voltage open base - 16 \Y
VeBo emitter-base voltage open collector - 3 V
Ic collector current (DC) - 450 mA
Ptot total power dissipation Tiip <75 °C - 6 W
Tstg storage temperature -65 +200 °C
T operating junction temperature - 200 °C
Teid soldering temperature at 0.1 mm fromcase;t<10s |- 235 °C

MGL005 MGD972
1 8
Ptot
3 W)
Ic \ 8
A
(A) I\
l N
@) @
1071 l 4 \
I N
. N
| N\
‘ N\
} 2
| N
]
|
10_21 10 1|6 102 0
0 50 100 150 200
Vee (V) Tonp (°C)

T S75°C

(1) Region of permissible DC operation.

(2) Permissible extension provided Rgg < 70 Q.

Fig.2 DC SOAR. Fig.3 Power derating curve.
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NPN microwave power transistor LWE2015R
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rith j-mb thermal resistance from junction to mounting-base Tj=75°C 12 K/W

CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

lcBo collector cut-off current Veg=25V;lg=0 - - <10 LA

leBo emitter cut-off current Veg=15V;lg=0 - - <10 LA

hee DC current gain Vee=5V;lc=230mA |- 40 -

Ceob collector-base capacitance Veg=16V; Vegg=15V; |- 2 - pF
le=lc=0;f=1MHz

Cee collector-emitter capacitance |Vcg=16V;Vgg=15V; |- 2 - pF
le=lgc=0;f=1MHz

Ceb emitter-base capacitance Veg=10V; Vgg=1V; - 15 - pF
|C=|E=O;f=1 MHz

APPLICATION INFORMATION
Microwave performance up to Try, = 25 °C in @ common emitter class-A selective circuit; note 1.

f Vce Ic P4 Gpo Z; Z
MODE OF OPERATION
(GHz) v) (mA) W) (dB) () (Q)
Class-A (CW) 2.3 16 250 >1.2 >75 35+j11 | 6.4+j2
typ. 1.6 typ. 8.1
Note

1. Circuit consists of prematching circuit boards in combination with complementary input and output slug tuners.
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Product specification

NPN microwave power transistor

LWE2015R

| 30 mm i i 30 mm

40 mm

PTFE fibreglass dielectric (¢, = 2.54); thickness: 0.8 mm.

Fig.4 Prematching test circuit board.

MCD655

40 mm

MGD985

(1) 1.7 GHz.
@ 2GHz
(3) 2.3GHz.

Fig.5

2
o
2
PL 1/‘;(3)
(W) re 4
1/)( s
/] PL1
v,
1 ///,
7
0
0 0.25 PS w) 0.5

Vce =16 V; Ic = 250 mA (regulated).

Load power as a function of source
power; typical values.
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NPN microwave power transistor LWE2015R

1 MGL030

Zo=10Q; P 1 =1.6 W.Trp =25 °C.

Fig.6 Input and optimum load impedances as functions of frequency; typical values.
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NPN microwave power transistor

FEATURES

¢ Diffused emitter ballasting resistors
providing excellent current sharing
and withstanding a high VSWR

o Interdigitated structure provides
high emitter efficiency

e Gold metallization realizes very
good stability of the characteristics
and excellent lifetime

o Multicell geometry gives good
balance of dissipated power and
low thermal resistance

¢ Internal.input and output
prematching ensures a good
stability and allows an easier
design of wideband circuits.

APPLICATIONS

Intended for use in common emitter,
class AB amplifiers in CW conditions
for professional applications between
1.2 and 1.4 GHz.

DESCRIPTION

NPN silicon planar epitaxial
microwave power transistor in a
SOT439A metal ceramic flange
package, with emitter connected to
flange.

Preliminary specification
T e e | B R R s L O e e e o B e e e S R s E e

LX1214E500X
e S A N i e R R T S T s S T 5 o SRR e i G S S e N BNR.

QUICK REFERENCE DATA
Microwave performance up to Trp = 25 °C in a common emitter class AB.

MODE OF f VCE |cQ P|_1 Gpo Ne Zi; ZL
OPERATION | (GHz) V) | (A) (W) (dB) (%) (L)
ClassAB |1.2to1.4| 24 | 0.15 | typ. 50 | typ. 11 | typ. 50 { see Figs 6
(CW) 1 and 7
PINNING - SOT439A
PIN DESCRIPTION
1 collector
2 base
3 emitter connected to flange

MAMO45

Top view

Fig.1 Simplified outline and symbol.

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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NPN microwave power transistor LX1214E500X
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 45 Vv
Vcer collector-emitter voltage Rge =220 Q - 30 \Y
Vceo collector-emitter voltage open base - 25 Y
Veso emitter-base voltage open collector - 3 \
lc collector current (DC) - 9 A
P; input power f=1.2t0 1.4 GHz;, Vcc =24V, class AB |- 7 w
Piot total power dissipation Tib= 75 °C - 70 w
Tstg storage temperature —65 +200 |°C
T junction temperature - 200 °C
Tsid soldering temperature t<10s; note 1 - 235 °C

Note

1. Up to 0.2 mm from ceramic.

MLC436 MLC437
10 r T ] 80

Ptot
i S w)

" N

1 10 Ve (V) 102 0 50 100 150 200
Tmb (°C)

T <75 °C.
(1) Region of permissible DC operation.

Fig.2 DC SOAR. Fig.3 Power derating curve.
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Preliminary specification

NPN microwave power transistor LX1214E500X
THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rih j-mb thermal resistance from junction to mounting base T;=100°C 1.8 K/W
Rih mb-h thermal resistance from mounting base to heatsink note 1 0.2 K/W

Note

1. See “Mounting recommendations in the General part of handbook SC15”.
CHARACTERISTICS

Tmb = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
lcso collector cut-off current le=0;Veg=20V - 4.5 mA
V(BRr)cBO collector-base breakdown voltage lc =22 mA 45 - Vv
V(BR)CER collector-emitter breakdown voltage lc =150 mA; Rge =220 Q |30 - Vv
V(BR)EBO emitter-base breakdown voltage Ic =22 mA 3 = \Y
hee DC current gain lc=45A;Vgg=3V 15 100

APPLICATION INFORMATION
Microwave performance up to Tp = 25 °C in a common-emitter class AB amplifier.
MODE OF f VCE ICQ PL1 Gpo Nc Zi; Z|_
OPERATION (GHz2) ) (A) w) (dB) (%) (Q)
Class AB (CW)| 1.2to1.4 24 0.15 typ. 50 typ. 11 typ. 50 see Figs 6
and 7
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NPN microwave power transistor LX1214E500X

40 45 25 50

input output

MLC470

The test circuit is split into two independent halves each being 30 x 40 mm in size.
Dimensions in mm.

Substrate: Epsilam 10.

Thickness: 0.635 mm.

Permittivity: &, = 10.

Fig.4 Test circuit.
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Preliminary specification

NPN microwave power transistor

LX1214E500X

PREMATCHING TEST
BIAS CIRCUIT CIRCUIT
| —— A R —————
I = | i +Nece |
| TR1 | E s ”E% |
| 0 |
| [Tre IR |
| R I
= e -
| H R3 ==C5 | | |
| - [ gm |
! | | DUT \
| B || |
| l I } = |
L__7 R R

Fig.5 Class AB bias circuit.

List of components (see Figs 4 and 5)

COMPONENT DESCRIPTION VALUE ORDERING INFORMATION
TR1 transistor, BD239 or equivalent
C1,C2 DC blocking chip capacitor 100 pF ATC 100A1201kp
C3, C4 feedthrough bypass capacitor 1500 pF Erie1250-003
C5 electrolytic capacitor 10 uF, >30 V
D1 diode BY239 or equivalent; note 1
D2 diode BY239 or equivalent; note 2
L1 3.5 turns 0.5 mm copper wire;
internal diameter = 2 mm
L2 3 turns 0.5 mm copper wire;
internal diameter =2 mm
P1 linear potentiometer 4.7 kQ
R1 resistor 100 Q, 0.25 W
R2 resistor 1kQ, 0.25 W
R3 resistor 56 Q, 0.25 W
Fi1 ferrite bead Philips tube, 12NC = 4330 030 43081
4.2x2.2x3.2mm (4B1)
Notes

1. In thermal contact with TR1.
2. In thermal contact with DUT.
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Preliminary specification

NPN microwave power transistor LX1214E500X
Input and optimum load impedances
Vce =24V, lgq = 0.15 A; typical values at P = P 5.
f Z Z
(GHz) Q) Q)
1.2 1.8+j2.6 40-j2.2
1.3 4.0 +j21 3.8-j0.5
1.4 3.2+j1.0 32-j0.5

MLC445

Vee =24 V; Zo=10 Q; log = 0.15 A.

Fig.6 Input impedance as a function of frequency; typical values at P = P4.
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NPN microwave power transistor LX1214E500X

MLC446

Vee=24V; Zo=10 Q; lcq=0.15 A.

Fig.7 Optimum load impedance as a function of frequency; typical values at P, = P;.

1997 Feb 18 166



Philips Semiconductors Product specification
R R B A e s I G o e R B O S T s B o A T e T R B D AT R B DS U

NPN microwave power transistor LXE15450X
S A s T B e S S B TR T

FEATURES QUICK REFERENCE DATA

« Diffused emitter ballasting resistors Microwave performance up to Try, = 25 °C in @ common emitter class AB

providing excellent current sharing ~ amplifier.

and withstanding a hlgh VSWR MODE OF f VCE ICQ PL1 Gpo Ne ZI; ZL
¢ Interdigitated common-emitter OPERATION | (GHz) | (V) (A) (W) | (dB) (%) (Q)
structure provides high emitter Class AB (CW)| 1.5 | 24 | 015 | >45 | >8 |typ. 48| seeFigs8
efficiency and 9
e Gold metallization realizes very
good stability of the characteristics
and excellent lifetime PINNING - SOT439A
o Multicell geometry gives good PIN DESCRIPTION
balance of dissipated power and
1 collector

low thermal resistance
2 base

Internal input and output
prematching ensures a good 3 emitter connected to flange
stability and allows an easier
design of circuits.

APPLICATIONS
1
Intended for use in common-emitter, ("_ c
class AB amplifiers in CW conditions L
for professional applications between »77#77 J b
1.5 GHz and 1.7 GHz. |
3 | 3

[ ‘[ 1 &

DESCRIPTION L] 12 Mawoss
Top view

NPN silicon planar epitaxial
microwave power transistor in a
SOT439A metal ceramic flange
package, with emitter connected to

flange. Fig.1 Simplified outline and symbol.

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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NPN microwave power transistor LXE15450X
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 45 \%
Vcer collector-emitter voltage Rge =220 Q - 30 Vv
Vceo collector-emitter voltage open base - 25 Vv
VeBo emitter-base voltage open collector - 3 Vv
lc collector current (DC) - 9 A
P; input power f=1.5 GHz; Vce =24 V; class AB - 12 w
Piot total power dissipation Thipi=75°C - 70 W
Tstg storage temperature -65 +200 |[°C
T junction temperature = 200 °C
Tsia soldering temperature 1<10 s; note 1 - 235 °C

Note

1. Up to 0.2 mm from ceramic.

MLC436
10 80 MLC437

N Ptot

" N )
) b 60

- N

1 10 Vee (V) 102 0 50 100 150 200
T (°C)

T S T5°C.
() Region of permissible DC operation.

Fig.2 DC SOAR. Fig.3 Power derating curve.
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NPN microwave power transistor LXE15450X
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rth j-mb thermal resistance from junction to mounting base | Tj= 100 °C 1.3 K/W
Rith mb-h thermal resistance from mounting base to heatsink | note 1 0.2 KW
Note

1. See “Mounting recommendations in the General part of handbook SC15”.

CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
lceo collector cut-off current le=0;Veg=20V - 4.5 mA
V(eRr)cBO collector-base breakdown voltage lc=22mA 45 - \
V(BR)CER collector-emitter breakdown voltage |Ic =150 mA; Rgg =220 Q |30 - Vv
V(BR)EBO emitter-base breakdown voltage le =22 mA 3 - \
hee DC current gain lc=45A;Vcg=3V 15 100

APPLICATION INFORMATION
Microwave performance up to T = 25 °C in @ common-emitter class AB amplifier.

MODE OF f VCE ICQ P|_1 Gpo Nc Zi; ZL
OPERATION (GHz) V) (A) (w) (dB) (%) ()
Class AB (CW) 1.5 24 0.15 >45 >8 typ. 48 see Figs 8
typ. 50 typ. 8.8 and 9
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Product specification

NPN microwave power transistor

LXE15450X

input

Dimensions in mm.
Substrate: Epsilam 10.
Thickness: 0.635 mm.
Permittivity: €, = 10.

The test circuit is split into two independent halves each being 30 x 40 mm in size.

Fig.4 Test circuit.

MLC442

output
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NPN microwave power transistor LXE15450X
PREMATCHING TEST
BIAS CIRCUIT CIRCUIT
|
*Vee |
ce |
IR |
|
. |
|
!
|
DUT |
\
= |
B % _ ]
T T T T Messno
Fig.5 Class AB bias circuit.
List of components (see Figs 4 and 5)
COMPONENT DESCRIPTION VALUE ORDERING INFORMATION
TR1 transistor, BD239 or equivalent
C1,C4 DC blocking chip capacitor 100 pF ATC 100A1201kp
C2,C3 trimmer capacitor 0.5to 5 pF Tekelec 721-1
C5, C6 feedthrough bypass capacitor 1500 pF Erie 1250-003
Cc7 electrolytic capacitor 10 uF, >30 V
D1 diode BY239 or equivalent; note 1
D2 diode BY239 or equivalent; note 2
L1 4 turns 0.5 mm copper wire;
internal diameter = 2 mm
L2 3 turns 0.5 mm copper wire;
internal diameter =2 mm
P1 linear potentiometer 4.7 kQ
R1 resistor 100 Q, 0.25 W
R2 resistor 10kQ, 0.25 W
R3 resistor 56 Q,0.25 W
F1 ferrite bead Philips tube, 12NC = 4330 030 43081
4.2x2.2x3.2mm (4B1)
R, copper rivet
Notes

1. Inthermal contact with TR1.
2. In thermal contact with DUT.
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Product specification

NPN microwave power transistor LXE15450X
&6 MLC443 _20 MLC444
P d im /
PL (dBe) /
W) lcq = -25 /
1 75mA 7
150 mA
B /’ 300 mA -0 ///
/ o« I\ lca= /| //
Vs \ \ 300 mA /)
-35
7N
20 / JS mA /
/ SEEAE: S
150 mA
0 -45 \V
0 2 4 8 10 0 10 20 30 40
P (W) Po (@) W)
Vee=24 V.
f4= 1500 MHz.
Vee =24 V. f 2 = 1500.2 MHz.
f = 1500 MHz.
Fig.7 Intermodulation distortion as a function of
Fig.6 Load power as a function of input power. average output power.

Input and optimum load impedances

Vce =24V, Igq = 0.15 A; typical values at P_= P 1 (see Figs 8 and 9).

f Z zZ
(GHz) (Q) ()
1.500 2.8 +35 32-j0.25
1.575 5.7 +]5.0 2.5-j0.15
1.650 6.0 +0.4 2.4-j0.20
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NPN microwave power transistor LXE15450X

Vee=24V; Zo=10Q; log=0.15 A,

Fig.8 Input impedance as a function of frequency; typical values at P = P .

Vog =24 V; Zo=10 Q; lcg = 0.15 A.

Fig.9 Optimum load impedance as a function of frequency; typical values at P = P4,
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NPN microwave power transistor LXE16350X
R e T A B T R S S ¥ R P T ey

FEATURES QUICK REFERENCE DATA
Microwave performance up to T, = 25 °C in a common emitter class AB

¢ Diffused emitter ballasting resistors -
amplifier.

providing excellent current sharing
and withstanding a high VSWR MODE OF f Vee | lea PLq Gpo Z:Z,
« Interdigitated structure provides OPERATION | (GHz) | (V) | (A) | (W) | (dB) (Q)
high emitter efficiency ClassAB(CW)| 165 | 24 | 03 | >32 | >9 | seeFigs8and9
e Gold metallization realizes very

good stability of the characteristics ~ pjNNING - SOT439A
and excellent lifetime

Multicell geometry gives good PIN DESCRIPTION
balance of dissipated power and 1 collector
low thermal resistance 2 base

Internal input and output 3 emitter connected to flange
prematching ensures good stability

and allows an easier design of
wideband circuits.

APPLICATIONS ﬂ_ 1

Cc
Common emitter class AB power H_J
amplifiers for military and [ _+_ _— b
professional applications at w
1.65 GHz. T

_l_ 2 MAMO45

DESCRIPTION Topiew
NPN silicon planar epitaxial

microwave power transistor in a ] o )
SOT439A metal ceramic package, Fig.1 Simplified outline and symbol.
with emitter connected to flange.

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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Product specification

NPN microwave power transistor LXE16350X
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veso collector-base voltage open emitter - 45 Vv
VcER collector-emitter voltage Rge =220 Q - 30 \%
Vceo collector-emitter voltage open base - 20 \%
Veso emitter-base voltage open collector - 3 \Y
Ic collector current (DC) - 6 A
Ptot total power dissipation Ta=75°C - 87 W
Tstg storage temperature -65 [+200 |°C
T operating junction temperature - 200 |°C
Teid soldering temperature t<10s; note 1 - 235 °C

Note
1. Up to 0.2 mm from ceramic.
i MH‘AAAY 100 MRA442
= Ptot
Ic N w)
(A) 80
ik
60
N
. 40 \\
1071 \\
20 \\
102 0 \
1 10 102 0 50 100 150 200
Vee V) Tonb (°C)
Tp S757°C. Piot max = 57 W.

(1) Region of permissible DC operation.

Fig.2 DC SOAR.

Fig.3 Maximum power dissipation derating as a
function of mounting base temperature.
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NPN microwave power transistor LXE16350X
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rith j-mb thermal resistance from junction to mounting base | T;= 100 °C 1.7 K/W
Rih mb-h thermal resistance from mounting base to heatsink | note 1 0.2 KIW
Note
1. See “Mounting recommendations in the General part of handbook SC15".
CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Iceo collector cut-off current Veg=20V;lg=0 - 3 mA
VCB=4O V;lg=0 = 30 mA
Icer collector cut-off current Vce =30 V; Rge =220 Q - 30 mA
lceo collector cut-off current Vee=20V;Ilg=0 - 30 mA
leBo emitter cut-off current Veg=15V;lc=0 - 300 uA
hee DC current gain Vce=3V;lc=3A 15 100
APPLICATION INFORMATION
Microwave performance up to Trmp = 25 °C in a common-emitter class AB amplifier (note 1).
MODE OF f VCE |cQ PL1 Gpo Zi; Z|_
OPERATION (GHz) v) (A) (W) (dB) (Q)
Class AB (CW) 1.65 24 0.3 >32 >9 see Figs 8 and 9
typ. 35 typ. 10
Note

1. The test circuit is split into 2 independent halves each being 30 x 40 mm in size.

List of components (see Fig 4).

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
L1 5 turns 0.5 mm diameter copper int. dia. 2 mm
wire with ferrite bead
L2 5 turns 0.5 mm diameter copper int. dia. 2 mm
wire
C1,C4 DC blocking chip capacitor 100 pF
C2,C3 trimmer capacitor 0.5to 5 pF Tekelec
C5, C6 feedthrough bypass capacitor 1500 pF Erie, ref. 1250-003
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Product specification

NPN microwave power transistor LXE16350X
40 mm
input output

Substrate: Epsilam
Thickness: 0.635 m
Permittivity: e, = 10.

10.
m.

Fig.4 Prematching test circuit board.

McDé21
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Product specification

NPN microwave power transistor

LXE16350X

BIAS CIRCUIT PREMATCHINGTEST CIRCUIT
m +Vee
R1 c6
TRi
cs H|H
R2 HH
L2
P1 L
B3 =
& H G1 D.U.T.
D2
ov
MBC421 -1
Fig.5 Class AB bias circuit at 1.65 GHz.
List of components (see Fig 5)
COMPONENT DESCRIPTION VALUE CATALOGUE NO.
TR1 transistor, BDT85 (or equivalent)
D1 diode, IN4148 (or equivalent); note 1
D2 diode, BY239800; note 2
R1 resistor 100 Q
R2 resistor 10 kQ
R3 resistor 56 Q
P1 potentiometer, 10 turns (sfernice) 4.7 kQ
C1 electrolytic capacitor 10 uF (>30 V)
C5, C6 feedthrough bypass capacitor 1500 pF Erie, ref. 1250-003
L1 5 turns 0.5 mm copper wire with ferrite bead
L2 5 turns 0.5 mm copper wire
Notes

1. In thermal contact with TR1.
2. In thermal contact with D.U.T.
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NPN microwave power transistor LXE16350X
40 MFRA440 15 MRA439
o % dim
o / (dBo) [ o
e, y
4 R
(3)
20 ™
/ A
/
v \\\ /
10
4 @ /
i \\/
0 —45
0 2 4 P; (W) 6 0 10 20 Po (W) 3
Vee=24 V.
fy = 1.65 GHz
fo = 1.6502 GHz.
Veg=24V. (1) lcq=10mA.

(1) lcq =300 mA.
(2) lcq=100 mA.
(3) lcq=10mA.

Fig.6 Load power as a function of input power.

(2) log =100 mA.
(3) loq =300 mA.

Fig.7 Intermodulation distortion as a function of
average output power.
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NPN microwave power transistor LXE16350X

Vee=24V;Z,=10Q; lcg=0.3 A.

Fig.8 Input impedance as a function of frequency; typical values.

Ve =24V; Zo=10Q; lcg=0.3 A.

Fig.9 Optimum load impedance as a function of frequency; typical values.
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NPN microwave power transistor LXE18300X

FEATURES QUICK REFERENCE DATA
« Internal input and output Microwave performance up to Tryp, = 25 °C in @ common emitter class AB
prematching ensures a good amplifier.

stability and allows an easier MODE OF f Vee lea Py Gpo
design of wideband circuits OPERATION (GHz) v) (A) (W) (dB)

Diffused emitter ballasting resistors Class AB (CW) | 1.85 o4 03 >o7 >8
provide excellent current sharing . . - -

and withstanding at a high VSWR
Interdigitated structure provides PINNING - SOT439A

high emitter efficiency PIN DESCRIPTION
1 collector

Gold metallization realizes very
good stability of the characteristics
and excellent lifetime 2 base

Multicell geometry gives good 3 emitter connected to flange

balance of dissipated power and
low thermal resistance.

APPLICATIONS KT_ 1

Intended for use in common emitter LI, i
class AB power amplifiers for military !
and professional applications at
frequencies from 1.6 to 1.85 GHz, in 3 3

CW conditions. w e
2 MAM045

Top view

DESCRIPTION

NPN silicon planar epitaxial

microwave power transistor in a
SOT439A metal ceramic flange
package with emitter connected to Fig.1 Simplified outline and symbol.
flange.

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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.

MAINTENANCE TYPE - NOT RECOMMENDED FOR NEW DESIGNS; SEE INDEX SECTION OF SC15
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NPN microwave power transistor LXE18300X

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 45 Y
Vcer collector-emitter voltage Rge =220 Q - 30 \
Vceo collector-emitter voltage open base - 20 \%
VeBo emitter-base voltage open collector - 3 Vv

Ilc collector current - 6 A

Ptot total power dissipation Tmp =75 °C - 57 W
Tstg storage temperature range —65 +200 ([°C

Tj operating junction temperature - 200 °C
Tsid soldering temperature t<10s; note 1 - 235 °C
Note

1. Up to 0.2 mm from ceramic.

MRA433 MRA442
19 100
P
\ \\ tot
& S w)
80
1
60
N
1 d . N
10~ \\
20 \\
102 0
1 10 veevy % 0 50 100 150 200
Trmb (°C)
Tmb <75 °C. Ptot max = 57 W.

(1) Region of permissible DC operation.
Fig.3 Maximum power dissipation derating as a
Fig.2 DC SOAR. function of mounting base temperature.

MAINTENANCE TYPE - NOT RECOMMENDED FOR NEW DESIGNS; SEE INDEX SECTION OF SC15
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NPN microwave power transistor LXE18300X
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rih j-mb from junction to mounting base T;=100°C 7 K/W
Rih mb-h from mounting base to heatsink note 1 0.2 KW
Note

1. See “Mounting recommendations in the General part of handbook SC15”.

CHARACTERISTICS
Tmp = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
lceo collector cut-off current Veg=20V;lg=0 - 3 mA
VCB=40 V; |E=0 = 30 mA
Icer collector cut-off current Vce=30V; Rge =220 Q - 30 mA
Iceo collector cut-off current Vce=20V;1lg=0 - 30 mA
leO emitter cut-off current Veg=15V;Ilc=0 - 300 uA
hee DC current gain Vce=3V;Ilc=3A 20 100
APPLICATION INFORMATION
Microwave performance up to Trp = 25 °C in a common emitter class AB amplifier.
f Vce lca Py Geo
MODE OF OPERATION
(GHz) v) (A) (W) (dB)
Class AB (CW) 1.85 24 0.3 >27; typ. 30 >8; typ. 9

MAINTENANCE TYPE - NOT RECOMMENDED FOR NEW DESIGNS; SEE INDEX SECTION OF SC15
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NPN microwave power transistor LZ1418E100R

FEATURES PINNING - SOT443A

e Interdigitated structure provides high emitter efficiency PIN DESCRIPTION

« Diffused emitter ballasting resistor provides excellent 1 collector
current sharing and withstanding a high VSWR ) base

e Gold metalhzaflon' realizes very stable characteristics 3 emitter connected to flange
and excellent lifetime

Multicell geometry gives good balance of dissipated
power and low thermal resistance

Internal input and output prematching ensures good
stability and allows an easier design of wideband
circuits.

APPLICATIONS

e Common emitter class A amplifiers in CW conditions for
military and professional applications between
1.4t0 1.8 GHz.

DESCRIPTION

NPN silicon planar epitaxial microwave power transistor in
a SOT443A metal ceramic flange package with the emitter
connected to the flange.

QUICK REFERENCE DATA

O

Top view

MAM314

Fig.1 Simplified outline and symbol.

Microwave performance up to T, = 25 °C in a common emitter class A wideband amplifier.

f Vce Ic PL4 Gpo Z;Z,
MODE OF OPERATION (4
(GHz) (v) (A) W) (dB) ()
Class-A (CW) 14t01.8 16 2 >9 >10 see Fig 7
WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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NPN microwave power transistor LZ1418E100R
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
VecBeo collector-base voltage open emitter — 45 Vv
Vcer collector-emitter voltage Rge =220 Q - 30 \
Vceo collector-emitter voltage open base - 20 \
Veso emitter-base voltage open collector - 3 \
Ic collector current (DC) - 4 A
Pot total power dissipation Ty 275 °C - 45 W
Tstg storage temperature -65 +200 °C
T operating junction temperature = 200 °C
Tsid soldering temperature at 0.2 mm from flange; - 235 °C

t<10s
10 MGL003 50 MGD970
| Ptot
c W)
A 40
N
1 \
30 \\
N
(1) (2) 20 N
1071 N
" \
10721 10 102 0 0 100 150 200
50
Vee (V) Trp (°C)

Tiis S 75°C,

(1) Region of permissible DC operation.

(2) Permissible extension provided Rgg < 220 Q.

Fig.2 DC SOAR. Fig.3 Power derating curve.
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NPN microwave power transistor LZ1418E100R
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rih j-mb thermal resistance from junction to mounting-base | T;=75°C 2.2 K/W
Rih mb-h thermal resistance from mounting-base to heatsink | T; =75 °C; note 1 0.2 KW
Note

1. See “Mounting recommendations in the General part of handbook SC15".

CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
lcBo collector cut-off current Veg=20V;Ilg=0 - 2 mA
Veg=40V;lg=0 - 20 mA
lcER collector cut-off current Vee =30 V; Rge =220 Q - 20 mA
lceo collector cut-off current Vce=20V;Ilg=0 - 20 mA
leBo emitter cut-off current Veg=15V;Ilc=0 - 200 uA
hee DC current gain Vece=3V;Ilc=2A 15 - 100

APPLICATION INFORMATION
Microwave performance up to Trp = 25 °C in @ common emitter class-A wideband amplifier; note 1.

f Vce Ic Py Gipo Z;Z)
MODE OF OPERATION P
(GHz) (v) (A) (W) (dB) ()
Class-A (CW) 1.4t01.8 16 2 >9 >10 see Fig7
typ. 10 typ. 11
Note

1. Amplifier consists of test circuit board without any additional tuning.
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NPN microwave power transistor LZ1418E100R

VBB
[o]

IR

ferrite —:|
bead

input
50 Q

100 pF
ATC

3 3 [+ 66— 525/« 6 2 6 1.5  MGKos9

Dimensions in mm.

Substrate: Epsilam printed-circuit board.
Thickness: 0.635 mm.

Permittivity: e, = 10.

Fig.4 Wideband test circuit board for 1.4 to1.8 GHz, CW class A application.

MGLO10 MGD982
15 15
P4 G‘po
(W) (dB)
—
\\ ; s
N
N1
10 10
5 3 1
13 1.6 f(GHz) 18 1.3 1.6 f (GHz) 9
Vee = 16 V; Ic = 2 A (regulated); Trmp = 25 °C. Vee =16 V; I = 2 A (regulated); Tryp = 25 °C.
Fig.5 Load power as a function of frequency; Fig.6 Linear power gain as a function of
typical values. frequency; typical values.
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NPN microwave power transistor LZ1418E100R

1 MGL063

Z,=10Q; Vce =16 V; Ig = 2 A (regulated); Trmp = 25 °C.

Fig.7 Input and load impedances as functions of frequency; typical values.
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Microwave power transistor MF1011B900Y
T T B e e S SO
FEATURES QUICK REFERENCE DATA
o Suitable for short and medium Microwave performance up to Tp,p = 25 °C in a common-base class C

pulse applications up to 100 ps narrowband amplifier.

pulse width, duty factor 10% MODE OF EONDETGRE f Vee PL Gp Ne
« Diffused emitter ballasting resistors OPERATION (GHz) | (V) (w) (dB) (%)

improve ruggedness Class C to =10 is; 109 | 50 | 800 | =6 | =240
¢ Interdigitated emitter-base 8=1%

structure provides high emitter

efficiency

PINNING - SOT448A

Gold metallization with barrier

realizes very stable characteristics PIN DESCRIPTION
and excellent lifetime
collector
e Multicell geometry improves power > emition
sharing and reduces thermal
resistance 3 base connected to flange

¢ Internal input and output <

prematching networks allow an
easier design of circuits.

APPLICATIONS

Intended for use in common base /11
class C broadband pulsed power Lk

amplifiers for IFF, TCAS and Mode S i
applications in the ) . b
1030 MHz to 1090 MHz band. Also |

suitable for medium pulse, heavy duty L

operation within this band. 2 MAMO45
Top view

DESCRIPTION

NPN silicon planar epitaxial
microwave power transistor in a
SOT448A glued cap metal ceramic
flange package, with base connected

S TANGS. Fig.1 Simplified outline and symbo

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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Microwave power transistor MF1011B900Y
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter — 65 Vv
Vces collector-emitter voltage Rge=0 - 65 Vv
Vceo collector-emitter voltage open base - 15 \
VEBo emitter-base voltage open collector - 3 \
lem peak collector current tp=10pus; 6=1% - 50 A
Piot total power dissipation Tmb<75°C; t,<10us; §<1% - 1750 |W
Tstg storage temperature -65 +200 |[°C
T junction temperature - 200 °C
Tsid soldering temperature t<10s; note 1 - 235 °G

Note

1. Up to 0.2 mm from ceramic.

MLC721
1800

Ptot
(W)

1200 \

0
=50 0 50 100 150 200
Tmb(°C)

tp=10pus; 8 =1%.

Fig.2 Power derating curve.
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Microwave power transistor MF1011B900Y

THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rith j-mb thermal resistance from junction to mounting base | Tj= 120 °C 0.84 KW
Rih mb-h thermal resistance from mounting base to heatsink | note 1 0.2 KW
Zin thermal impedance from junction to heatsink tp =10 ps; 8 = 1%; 0.01 KW

notes 1and 2

Notes
1. See “Mounting recommendations in the General part of handbook SC15".
2. Equivalent thermal impedance under pulsed microwave operating conditions.

CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MAX. UNIT
lcso collector cut-off current le=0;Vcg=50V 27 mA
lces collector cut-off current Vge=0; Vcg=50V 27 mA
leBO emitter cut-off current Ilc=0;Vgg=15V 7 mA
V(8R)CBO collector-base breakdown voltage lc =180 mA 65 \
V(BR)CES collector-emitter breakdown voltage lc=180mA; Vge =0 65 \

APPLICATION INFORMATION
Microwave performance up to Trmp = 25 °C in a common-base test circuit as shown in Fig.3.

MODE OF f Ve P Gp ne
OPERATION CONDTTIONS (GHz) V) W) (dB) (%)
to= 10 1s; 5= 1% 1.09 50 >800 >6 >40

typ. 900 typ. 6.5 typ. 48

Class C t, = 0.5 us; 8 =50%
to=112us;8=1%
t,=32ps; 8=1% 1.09 50 typ. 870 typ. 6.3 typ. 46

1.03t0 1.09 50 typ. 750 typ. 5.7 typ. 36
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Microwave power transistor MF1011B900Y

input output

MLC720

Dimensions in mm.
Substrate: Epsilam 10.
Thickness: 0.635 mm.
Permittivity: e, = 10.

Fig.3 Broadband test circuit.
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Microwave power transistor

MF1011B900Y

List of components (see Fig.3)

COMPONENT DESCRIPTION VALUE ORDERING INFORMATION
C1 capacitor 100 pF ATC 100A101kp50x
C2,C3 tantalum capacitor 10 uF; 50 V
C4 electrolytic capacitor 1mF; 63V
C5 feedthrough bypass capacitor Erie 1250-003
Ce, C7 variable gigatrim capacitor 0.8 to 8 pF Tekelec 729-1
L1, L2 0.65 mm copper wire; total length = 26 mm;

height of loop = 10 mm
L3 4 turns 0.65 mm copper wire;
total length = 48 mm
R resistor 47 Q;05W
1000 Meees 60 MLC723
PL
(W) Ne
800 (%) 7 ==
/ 1 40
600 //
400
7 20
200 /
0 0
0 50 100 150 200 250 0 50 100 150 200 250
P, (W) Pi (W)
Class C pulse operation.
Class C pulse operation. :p Z 10:;:; de 1y YCC_= - :]/; s 10: GsHZ'
tp=10ps; 8= 1%; Vgc = 50 V; = 1.09 GHz. n broadband test circuit as shown in Fig.3.
In broadband test circuit as shown in Fig.3.
Fig.5 Collector efficiency as a function of
Fig.4 Load power as a function of input power. input power.
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Microwave power transistor MF1011B900Y

Input and optimum load impedances
Vce = 50 V; typical values at P = P ¢ (see Figs 6 and 7).

f Z Zi.
(GHz) (Q) (Q)
1.03 0.22 +0.19 0.14-j0.10
1.09 0.23 +j0.12 0.12 - j0.08
1.15 0.19 +j0.06 0.09 - j0.09

MLC724

Vee=50V;Zo=10Q; Po =240 W.

Fig.6 Input impedance as a function of frequency.
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Microwave power transistor MF1011B900Y

MLC725

Vee=50V; Z, =50 Q; Po =240 W.

Fig.7 Optimum load impedance as a function of frequency.
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NPN microwave power transistor MTB10010U
T e R e e VR B S S R AT s P o B e a0 PR . £ ¥ R ST on e O e W . R 0 R 3 00

QUICK REFERENCE DATA
Microwave performance for Tr,, = 25 °C in a common base class C

FEATURES

¢ Input prematching cell allows an

easier design of circuits

narrowband amplifier.

» Diffused emitter ballasting resistors MODE OF CONDITIONS f Vee | PL | Gpo | Mec Z/Zy
providing excellent current sharing OPERATION (MHz) | (V) | (W) | (dB) | (%) (Q)
answithstandlng-ahigh YSWR Class C tp=1ps; 1030 |24 |>95 |>95 |>50 |see

e Interdigitated structure provides 8=1% Figs 5
high emitter efficiency and 6

¢ Gold metallization realizes very
good characteristics stability and PINNING - SOT440A
excellent lifetime

e Multicell geometry gives good PIN DESCRIPTION
balance of dissipated power and 1 collector
low thermal resistance. 5 emiitter

3 base connected to flange

APPLICATIONS

Common base class C narrowband
pulsed power amplifiers at 1030 MHz
for IFF applications.

DESCRIPTION

NPN silicon planar epitaxial
microwave transistor with internal
input prematching cell in a SOT440A
metal ceramic package with base
connected to flange.

2 MAM131
Top view

Marking code: 10010U.

Fig.1 Simplified outline and symbol.

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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NPN microwave power transistor MTB10010U

LIMITING VALUES

In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 40 \Y
Vceo collector-emitter voltage open base - 15 \%
Vces collector-emitter voltage Rge=0Q - 40 Y
Vego emitter-base voltage open collector - 3 Vv
Ilc collector current (average) - 0.75 A
Piot total power dissipation T <75°C;tp=1ps;8=1% |- 36 w
Tstg storage temperature -65 +200 G
T junction temperature = 200 °C
Tsid soldering temperature t<10s; note 1 - 235 %G

Note
1. Up to 0.3 mm from ceramic.
MGA037 MGA038
50 12
Piot
W) PL -l
40 (W)
\ 8
30
20
3 §
10
o W
-50 50 100 150 200 250 0 0.5 15 2
Tmb (°C) Pi (W)
Piot max = 36 W under the nominal pulse conditions. Voc =24V ty=1ps; 8= 1%; f=1030 MHz.
Fig.2 Power derating curve. Fig.3 Load power as a function of input power.
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NPN microwave power transistor MTB10010U
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rih j-mb thermal resistance from junction to mounting base Tj=100°C 10.5 KIW
Rth mb-h thermal resistance from mounting base to heatsink note 1 0.7 KW
Zih j-mb thermal impedance from junction to mounting base tp=1ps; 6 =1%; 2.5 K/w
note 1
Note
1. See “Mounting recommendations in the General part of handbook SC15”.
CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MAX. UNIT
lceo collector cut-off current Veg=30V;lg=0 45 HA
Ices collector cut-off current Vce=30V; Rge =0 |300 LA
leBO emitter cut-off current Veg=15V;lc=0 45 UA

APPLICATION INFORMATION
Microwave performance up to T, = 25 °C and working in pulsed conditions in a narrowband test circuit as shown in

Fig.4.
MODE OF f Vee PL Gpo e Zjz,
oPERATION | CONDITIONS 1 iy | ) W) | @B) | %) @)
Class C to=1ps;8=1% |[1030 24 >9.5; >9.5; >50; see Figs 5 and 6
typ. 11 typ. 10 typ. 55
List of components (see Fig.4)
COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
L1 0.4 mm diameter copper wire |- rectangular loop -
C1 tuning capacitor 0.5-5pF - Tekelec 5855
Cc2 chip capacitor 3 pF - Eurofarad CEC 23
C3 chip capacitor 10 pF - Eurofarad CEC 23
C4 chip capacitor 47 pF - Eurofarad CEC 23
C5 tantalum capacitor 10uF, 50V |- =
C6 feedthrough bypass capacitor |— - Erie 1250-003
C7 capacitor 220 uF, 63V |- =
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NPN microwave power transistor MTB10010U

30 mm T 30 mm ———

40 mm

c7 * Vee

“Vee
()

L1

input :

il i

output

Dimensions in mm.
Substrate: Duroid 6010.
Permittivity: e, = 10.2.

Fig.4 Narrowband test circuit.
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NPN microwave power transistor MTB10010U

Vec=24V;Zo=5Q;PL=10W.

Fig.5 Input impedance as a function of frequency, associated with optimum load impedance.

Vee=24V;Zo=50Q; PL=10W.

Fig.6 Optimum load impedance as a function of frequency; associated with input impedance.
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NPN microwave power transistors MX0912B100Y; MZ0912B100Y

FEATURES PINNING

Interdigitated structure provides high emitter efficiency PIN DESCRIPTION

Diffused emitter ballasting resistors providing excellent 1 collector
current sharing and withstanding a high VSWR

2 emitter
3 base connected to flange

Gold metallization realizes very stable characteristics
and excellent lifetime

Multicell geometry improves power sharing and low
thermal resistance

A1
Input and output matching cell allows an easier design ;
of circuits. -

APPLICATIONS

e Common base class-C broadband pulse power 5
amplifiers operating at 960 to 1215 MHz for TACAN Topviaw L Ao
application.

DESCRIPTION Fig.1 Simplified outline and symbol (SOT439A).

NPN silicon planar epitaxial microwave power transistors.

The MX0912B100Y has a SOT439A metal ceramic flange

package and improved output prematching cells. It is ’
recommended for new designs.
(o]

The MZ0912B100Y has a SOT443A metal ceramic flange
package with the base connected to the flange. It is O O b
mounted in common base configuration and specified in
class C. J
e
2
Top view MAM314

Fig.2 Simplified outline and symbol (SOT443A).

QUICK REFERENCE DATA
Microwave performance at Try, < 25 °C in a common base class-C broadband amplifier.

f Vee PL Gp Nc Z;Z,
MODE OF OPERATION
(GHz) v) w) (dB) (%) (©)
Class-C; t, =10 us; 8 =10 % 0.960to 1.215 50 >100 >7 >42 see Figs 8 and 9
WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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NPN microwave power transistors MX0912B100Y; MZ0912B100Y
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 65 \Y
Vces collector-emitter voltage Rge=0Q - 60 \
Vceo collector-emitter voltage open base - 20 \
VEego emitter-base voltage open collector - 3 \
Ic collector current (DC) th<10pus; 8<10% - 6 A
Piot total power dissipation tp <10 us; 6 <10 %; - 290 W
(peak power) Trp =750
Tetg storage temperature —65 +200 °C
T; operating junction temperature - 200 °C
Tag soldering temperature up to 0.2 mm from ceramic; |- 235 °C
t<10s
300 MGL046
Ptot
W) \

200 \

100 \

0
-50 0 100 T (E0) 200

to =10 pus; 8 = 10 %,; Ptot max = 290 W.

Fig.3 Maximum power dissipation derating as a
function of mounting-base temperature.
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NPN microwave power transistors MX0912B100Y; MZ0912B100Y
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rth j-mb thermal resistance from junction to mounting-base | T; = 125 °C 3.2 K/W
Rth mb-h thermal resistance from mounting-base to heatsink | T; = 125 °C; note 1 0.2 K/W
Zih j-n thermal impedance from junction to heatsink to=10ps; 8 =10 %; 0.43 K/W
T;=125°C; notes 1 and 2

Notes
1. See “Mounting recommendations in the General part of handbook SC15".
2. Equivalent thermal impedance under pulsed microwave operating conditions.

CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MAX. UNIT

lceo collector cut-off current Veg=65V;lg=0 40 mA
Veg=50V;Ig=0 4 mA

lces collector cut-off current Veg=60V; Rge =0 |40 mA

leBO emitter cut-off current Veg=15V;Ic=0 400 HA

APPLICATION INFORMATION
Microwave performance up to Ty, = 25 °C measured in the test jig as shown in Fig.7 and working in class C broadband
in pulse mode; note 1.

f Vee PL Gp Ne Zi/z,
MODE OF OPERATION (GHz) e W) (dB) (%) ©
Class C; 0.960 to 1.215 50 >100 >7 242 see Figs 8 and 9
to =10 us; 6 = 10% typ. 115 typ. 7.6 typ. 44
tp =300 ps; & = 10%; 1.08to 1.09 50 typ. 125 typ. 8 typ. 50
see Fig.6
Notes

1. Operating conditions and performance for other pulse formats can be made available on request.
2. Vg during pulse.
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NPN microwave power transistors MX0912B100Y; MZ0912B100Y
MGL047 MGL048
130 50
PL rlC
w) (%)
/ T~
120 s =7 \\
A A\
s \
110 40
0.95 1.05 115 (guy 125 0.95 1.05 115 (gHy 125
Vee =50 Vit = 10 ps; 8 = 10%.
Vec =50 V; tp =10 ps; 8 = 10%.
Fig.5 Collector efficiency as a function of
Fig.4 Load power as a function of frequency. frequency. (In broadband test circuit as
(In broadband test circuit as shown in Fig.7) shown in Fig.7)
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NPN microwave power transistors MX0912B100Y; MZ0912B100Y

P
—»\1 us

<— 300 us ———1 ‘

1us

-

-

3ms | MGK066

Fig.6 Pulse definition.

List of components

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
L1 0.65 mm diameter copper wire | — total length = 12 mm; -
height of loop = 12 mm

L2 4 turns 0.65 mm diameter - int. dia. 3mm;L=5mm |-

copper wire
C1 capacitor 100 pF = ATC, ref. 100A101KP50X
c2 tantalum capacitor 10 uF; 50V |- -
C3 electrolytic capacitor 470 uF; 63V | - -
C4 feedthrough bypass capacitor |- - Erie, ref. 1250-003
C5, C6 variable gigatrim capacitor 0.6t0o4.5pF |- Tekelec, ref. 727.1
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NPN microwave power transistors

MX0912B100Y; MZ0912B100Y

Dimensions in mm.
Substrate: Epsilam 10.
Thickness: 0.635 mm.
Permittivity: e, = 10.

Fig.7 Broadband test circuit.

MGKoe7
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NPN microwave power transistors MX0912B100Y; MZ0912B100Y

1 MGLO044
Vec=50V;Z,=10Q; PL=100 W.

Fig.8 Input impedance as a function of frequency associated with optimum load impedance.

Vec=50V; Z,=10Q.,; PL=100 W.

Fig.9 Optimum load impedance as a function of frequency associated with input impedance.
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NPN microwave power transistor MX0912B251Y

FEATURES PINNING - SOT439A
« Interdigitated structure; high emitter efficiency PIN DESCRIPTION
e Diffused emitter ballasting resistors providing excellent collector
current sharing and withstanding a high VSWR =
o ) - 2 emitter
e Gold metalllzapoq realizes very stable characteristics 3 base connected to flange
and excellent lifetime

Multicell geometry gives good balance of dissipated
power and low thermal resistance

Input and output matching cell allows an easier design

of circuits. /T— 1
| c

1| b
APPLICATIONS
. + Tt b
Intended for use in common base class C broadband I
pulse power amplifier from 960 to 1215 MHz for TACAN 2 ! 8 1}
application. —‘.— 2 o
Top view
DESCRIPTION

NPN silicon planar epitaxial microwave power transistor in
a SOT439A metal ceramic flange package, with base

connected to flange. It is mounted in common base Fig.1 Simplified outline and symbol.
configuration, and specified in class C.

QUICK REFERENCE DATA
Microwave performance up to T = 25 °C in @ common base class C broadband amplifier.

MODE OF f Vcc PL Gpo Nc Zi/ZL
OPERATION (GHz) V) (W) (dB) (%) (Q)
Class C 0.960 to 1.215 50 >235 >7 >42 see Figs 7 and 8
tp =10 ps; 6 =10%

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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NPN microwave power transistor MX0912B251Y

LIMITING VALUES

In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 65 Y
Veces collector-emitter voltage Rge=0Q - 60 \
Vceo collector-emitter voltage open base - 20 \
VEBO emitter-base voltage open collector - 3 Vv

Ic collector current tp <10 us; < 10% = 15 A

Piot total power dissipation Tmb=75°C; t, <10 us; § < 10% - 690 w

(peak power)

Tstg storage temperature —65 +200 |°C

T; operating junction temperature - 200 °C
Tsid soldering temperature t<10s; note 1 - 235 °C
Note

1. Up to 0.2 mm from ceramic.

MGL0O41

1000

Pot
(W)
800
600 \
400
N
200 \
N
0 -
-50 0 100 1 ¢0)

tp = 10 us; 8 = 10%; Prot max = 690 W,

Fig.2 Maximum power dissipation derating as a
function of mounting base temperature.

200
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Product specification

NPN microwave power transistor MX0912B251Y
THERMAL CHARACTERISTICS
Tj =125 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rth j-mb thermal resistance from junction to mounting base | CW 1.9 K/IW
Rih mb-h thermal resistance from mounting base to heatsink | CW; note 1 0.2 K/w
Zihjh thermal impedance from junction to heatsink to=10us; 6 =10% 0.28 KW
notes 1 and 2
Notes
1. See “Mounting recommendations in the General part of handbook SC15”.
2. Equivalent thermal impedance under nominal pulse microwave operating conditions.
CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MAX. UNIT
leso collector cut-off current Veg=65V;lg=0 100 mA
Veg=50V;lg=0 10 mA
Ices collector cut-off current Vce=60V; Rge =0 | 100 mA
leBo emitter cut-off current Veg=15V;lc=0 1 mA

APPLICATION INFORMATION
Microwave perfermance up to Tr,p, = 25 °C measured in the test jig as shown in Fig.6 and working in class C broadband
mode in pulse; note 1.

f Vee PL Gpo Nc Z/z|
MODE OF OPERATION (GH2) V)@ W) (dB) (%) ©)
Class C; 0.960 to 1.215 50 >235 >7 >42 see Figs 7 and 8
tp=10us; 6 =10% typ. 275 typ. 7.4 typ. 47
tp = 300 ps; & = 10%; 1.03 to 1.09 50 typ. 280 typ. 8 typ. 48
see Fig.5
Notes

1. Operating conditions and performance for other pulse formats can be made available on request.

2. Vg during pulse.
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NPN microwave power transistor MX0912B251Y
MGL042 MGL043
300 50
L—T e
B N
Pi, | & nc
w) (%) \\
250 45
200 40
0.95 1.05 1:15 f (GHz) 1.25 0.95 1.05 118 f (GHz) 1.25

Vee =50 V; t, = 10 ps; 8 = 10%.

Voe =50 V; tp = 10 ps; 8 = 10%.

Fig.4 Collector efficiency as a function of

Fig.3 Load power as a function of frequency. frequency. (In broadband test circuit as
(In broadband test circuit as shown in Fig.6) shown in Fig.6)
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NPN microwave power transistor

MX0912B251Y

Fig.5 Pulse definition.

! MGKo066

List of components

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
L1, L2 0.65 mm diameter copper wire |— total length = 12 mm; |-
height of loop = 9 mm
L3 4 turns 0.65 mm diameter - int. diameter 3 mm; -
copper wire L=5mm
C1 DC block 100 pF ATC, ref. 100A101KP50X
Cc2 tantalum capacitor 10 uF; 50 V
C3 electrolytic capacitor 470 uF; 63V
C4 feedthrough bypass capacitor Erie, ref. 1250-003
C5, C6 variable gigatrim capacitor 0.8 to 8 pF Tekelec, ref. 729.1
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NPN microwave power transistor MX0912B251Y

MGK068

Dimensions in mm.
Substrate: Epsilam 10.
Thickness: 0.635 mm.
Permittivity: &, = 10.

Fig.6 Broadband test circuit.
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NPN microwave power transistor MX0912B251Y

1 MGL039
Vec=50V;Z,=5Q; PL=235W.

Fig.7 Input impedance as a function of frequency associated with optimum load impedance.

1 MGLO40

Vec=50V;Z,=5Q; PL=235W.

Fig.8 Optimum load impedance as a function of frequency associated with input impedance.
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NPN microwave power transistor MX0912B351Y

FEATURES PINNING - SOT439A
o Interdigitated structure; high emitter efficiency PIN DESCRIPTION
¢ Diffused emitter ballasting resistors providing excellent 1 collector
current sharing and withstanding a high VSWR -
2 emitter
* Gold metallization realizes very stable characteristics 3 Bass conneoted 16 lande
and excellent lifetime 9
» Multicell geometry gives good balance of dissipated
power and low thermal resistance
e Input and output matching cell allows an easier design 4
of circuits. r |
LI_‘_J ¢
APPLICATIONS ,__4____ b
Intended for use in common base class C broadband 3 — 3
pulse power amplifier from 960 to 1215 MHz for TACAN ! e
application. Thnsie Ll ]2 MAMO45
DESCRIPTION
NPN silicon planar epitaxial microwave power transistor in Fig.1 Simplified outline and symbol
a SOT439A metal ceramic flange package, with base ' '

connected to flange. It is mounted in common base
configuration and specified in class C.

QUICK REFERENCE DATA
Microwave performance up to T = 25 °C in a common base class C broadband amplifier.

MODE OF f Vee P Gpo Nc Zjz,
OPERATION (GHz) V) (W) (dB) (%) (Q)
Class C 0.960 to 1.215 50 >325 >7 >40 see Figs 7 and 8
to =10 us; 8=10%

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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NPN microwave power transistor MX0912B351Y
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 65 \%
Vces collector-emitter voltage Rge=0Q - 60 \
Vceo collector-emitter voltage open base - 20 \
Veso emitter-base voltage open collector - 3 Vv
Ic collector current tp <10 us; 6 < 10% — 21 A
Piot total power dissipation Tmb =75 °C; t, <10 ps; 6§ <10% - 960 w
(peak power)
Tstg storage temperature -65 +200 |°C
T operating junction temperature - 200 G
Tsid soldering temperature t<10 s; note 1 - 235 °C
Note

1. Upto 0.2 mm from ceramic.

MGLO54
1000

Ptot

\
600 \
400 \

200

5 |
-50 0 100 1 () 200

tp =10 pus; 8 = 10%; Piot max = 960 W.

Fig.2 Maximum power dissipation derating as a
function of mounting base temperature.
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NPN microwave power transistor MX0912B351Y
THERMAL CHARACTERISTICS
T; =125 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rith j-mb thermal resistance from junction to mounting base | CW 1T KW
Rith mb-h thermal resistance from mounting base to heatsink | CW; note 1 0.2 K/w
Zihih thermal impedance from junction to heatsink to =10 us; 8 = 10% 0.13 K/w
notes 1 and 2

Notes
1. See “Mounting recommendations in the General part of handbook SC15".
2. Equivalent thermal impedance under nominal pulse microwave operating conditions.

CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MAX. UNIT
lcBo collector cut-off current Veg=65V;Ig=0 140 mA
Veg=50V;lg=0 14 mA
Ices collector cut-off current Vce=60V; Rge=0Q 140 mA
leBo emitter cut-off current Veg=15V;lc=0 1.4 mA

APPLICATION INFORMATION
Microwave performance up to Trp = 25 °C measured in the test circuit as shown in Fig.6 and working in class C
broadband in pulse mode; note 1.

f Vee PL Gpo Nc Z/z,
MODE OF OPERATION (GHz) V)@ W) (dB) (%) ©)
Class C; 0.960 to 1.215 50 >325 >7 >40 see Figs 7 and 8
to =10 us; 8 =10% typ. 375 typ. 7.6 typ. 47
to = 300 ps; & = 10%; 1.03 to 1.09 50 typ. 350 typ. 8 typ. 48
see Fig.5
Notes

1. Operating conditions and performance for other pulse formats can be made available on request.
2. Vg during pulse.
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NPN microwave power transistor MX0912B351Y
MGL056 MGL0S5
450 50
PL Nc |
w) %) P \‘\
|
400 45
/
350 40 -1 ‘
0.95 1.05 1.15 f (GHz) 1.256 0.95 1.05 115 f (GHz) 1.25
Vee =50 V; ty = 10 ps; 8 = 10%.
Fig.4 Collector efficiency as a function of
Fig.3 Load power as a function of frequency. frequency. (In broadband test circuit as
(In broadband test circuit as shown in Fig.6) shown in Fig.6)
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NPN microwave power transistor

MX0912B351Y

.
»‘1 us

1us
¢{‘

~——— 300 us ——J ‘

Fig.5 Pulse definition.

3ms | MGK066

List of components

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
L1 0.65 mm diameter copper wire |- total length = 12 mm; |-
height of loop = 9 mm
L2 4 turns 0.65 mm diameter - int. diameter. 3 mm; -
copper wire L=5mm
C1 DC block 100 pF ATC, ref. 100A101KP50X
c2 tantalum capacitor 10 uF; 50 V
C3 electrolytic capacitor 470 uF; 63 V
C4 feedthrough bypass capacitor Erie, ref. 1250-003
C5, C6 variable gigatrim capacitor 0.8 to 8 pF Tekelec, ref. 729.1
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NPN microwave power transistor

MX0912B351Y

Dimensions in mm.
Substrate: Epsilam 10.
Thickness: 0.635 mm.
Permittivity: e, = 10.

Fig.6 Broadband test circuit.

MLCO085

Ccos6
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NPN microwave power transistor MX0912B351Y

1 MGLO57
Vec=50V;Z,=5Q; P =325W.

Fig.7 Input impedance as a function of frequency associated with optimum load impedance.

Voo =50V; Zo=5Q; P =325 W.

Fig.8 Optimum load impedance as a function of frequency associated with input impedance.
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Microwave power transistor MX1011B200Y
R e L L e M T R T R R R ST s
FEATURES QUICK REFERENCE DATA
e Suitable for short and medium Microwave performance up to Ty = 25 °C in a common base class C

pulse applications up to 100 us narrowband amplifier.

pulse width, 10% duty factor MODE OF S— f Vo P Gp ne
« Diffused emitter ballasting resistors | OPERATION (GHz) | (V) | W) | (dB) | (%)

ImipRove riggecness Class C t=10us;5=1% | 1.09 | 50 | 200 | >7.5 | >45

Interdigitated emitter-base
structure provides high emitter

efficiency PINNING - SOT439A
¢ Gold metallization with barrier PIN DESCRIPTION
realizes very sFab'Ie characteristics collector
and excellent lifetime
. ; 2 emitter
e Multicell geometry improves power
3 base connected to flange

sharing reduces thermal resistance

Internal input and output
prematching networks allow an
easier design of circuits.

APPLICATIONS

Intended for use in common base (‘ 1
LF g

class C broadband pulsed power
amplifiers for IFF, TCAS and Mode S |
applications in the 1030 MHz to »~~+ ] b
|
|

1090 MHz bandwidth. Also suitable
for medium pulse, heavy duty
operation within the 1030 MHz to 2 MAMO45
1150 MHz bandwidth. Top view

DESCRIPTION

NPN silicon planar epitaxial

microwave power transistor in a
SOT439A metal ceramic flange
package, with base connected to Fig.1 Simplified outline and symbol.
flange.

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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Product specification

Microwave power transistor MX1011B200Y
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 65 Vv
Vces collector-emitter voltage Rge =0 - 65 \
Vceo collector-emitter voltage open base - 15 \'
Vego emitter-base voltage open collector - 3 Vv
lem peak collector current ty=10us; 6=1% - 11.5 A
Prot total power dissipation Tmb<75°C; tp<10us; 8<1% |- 515 W
Tstg storage temperature -65 +200 |°C
T junction temperature - 200 °C
Tsid soldering temperature t<10 s; note 1 - 235 °C

Note

1. Up to 0.2 mm from ceramic.

600

MLC465

Ptot

(W)

400

200

=50

0 50 100 150 200
T (6]

tp=10us; 8= 1%.

Fig.2 Power derating curve.
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Product specification

Microwave power transistor MX1011B200Y
THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rih j-mb thermal resistance from junction to mounting base | T; =120 °C 25 KW
Rih mb-h thermal resistance from mounting base to heatsink | note 1 0.2 K/W
Zin thermal impedance from junction to heatsink to =10 us; & = 1%; 0.16 K/W

notes 1 and 2
Notes
1. See “Mounting recommendations in the General part cf handbook SC15”.
2. Equivalent thermal impedance under pulsed microwave operating conditions.
CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MAX. UNIT
lceo collector cut-off current le=0; Vcg=50V 6 mA
lces collector cut-off current Vge =0; Vce=50V 6 mA
leBo emitter cut-off current Ic=0;Vgg=15V 1.5 mA
V(er)cBO collector-base breakdown voltage lc =40 mA 65 \Y
V(BR)CES collector-emitter breakdown voltage lc =40 mA; Vge =0 65 \Y

APPLICATION INFORMATION
Microwave performance up to Tpp = 25 °C in a common-base test circuit as shown in Fig.3.
MODE OF f Vee P GP Nc
OPERATION GEDREEENE (GHz2) ) W) (dB) (%)
tb=10ps;8=1% 1.09 50 >200 275 >45
typ. 220 typ. 8.3 typ. 52
s O plardesii 1,030 1.09 50 220 736 50
Class G |tp =112 us; 5= 1% : : typ. typ. 7. typ.
e Eia R o=l 1.0310 1.15 50 typ. 100 typ. 6 typ. 35
to=3.3 pus; & = 43% ' ' A il ¥
th=32us;6=1% 1.09 50 typ. 210 typ. 7.5 typ. 47
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Product specification

Microwave power transistor

MX1011B200Y

19.0

3.0 50 3.0

Dimensions in mm.
Substrate: Epsilam 10.
Thickness: 0.635 mm.
Permittivity: e, = 10.

-

Fig.3 Broadband test circuit.

MLC464
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Microwave power transistor

MX1011B200Y

List of components (see Fig.3)

Class C pulse operation.
tp =10 us; 8 =1%; Vcc =50 V; f = 1.09 GHz.
In broadband test circuit as shown in Fig.3.

Fig.4 Load power as a function of input power.

COMPONENT DESCRIPTION VALUE ORDERING INFORMATION
C1 capacitor 100 pF ATC 100A101kp50x
Cc2 tantalum capacitor 10 uF; 50 V -

C3 electrolytic capacitor 63V; 1000 uF |-
C4 feedthrough bypass capacitor — Erie1250-003
C5 variable gigatrim capacitor 0.8 to 8 pF Tekelec 729-1
L1, L2 0.65 mm copper wire; total length = 26 mm; - =
height of loop = 10 mm
L3 0.85 mm silver wire; total length = 30 mm; - =
height of loop = 15 mm
MLC466 MLC467
250 55
Pl
w) Ne
230 / (%)
50
210
/ ~—~—
4
190
/ 45
170
150 40
15 25 35 45 15 25 35 45
P, (W) Pi )

Class C pulse operation.

tp=10ps; 8 = 1%; Vcc =50 V; f = 1.09 GHz.
In broadband test circuit as shown in Fig.3.

Fig.5 Collector efficiency as a function of input

power.
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Microwave power transistor MX1011B200Y

Vee=50V; Z,=10 Q; P, =240 W.

Fig.6 Input impedance as a function of frequency.

Voe =50 V; Zo=50 Q; Py =240 W.

Fig.7 Optimum load impedance as a function of frequency.
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NPN microwave power transistor
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FEATURES

e Suitable for short and medium
pulse applications up to
500 us/10%

Internal input and output
prematching networks allow an
easier design of circuits

Diffused emitter ballasting resistors
improve ruggedness

e |nterdigitated emitter-base
structure provides high emitter
efficiency

e Gold metallization with barrier
realizes very stable characteristics
and excellent lifetime

e Multicell geometry improves power
sharing and reduces thermal
resistance.

APPLICATIONS

Intended for use in common base,
class C, broadband, pulsed power
amplifiers for TCAS applications in
the 1030 to 1090 MHz band. Also
suitable for medium pulse, heavy duty
operation within this band.

DESCRIPTION

NPN silicon planar epitaxial
microwave power transistor in a
SOT439A metal ceramic flange
package with base connected to
flange.

Product specification
T T T T R S B R P e S R T i 5 A i O D S

MX1011B430W

QUICK REFERENCE DATA

Microwave performance up to Ty = 25 °C in a common base class C

broadband amplifier.

MODE OF f Vcc P|_ Gp Nc
opeRATION | CONDITIONS | v | vy | W) | @B) | (%)
Class C tp = 30 ps; 1.03 45 >480 |26.7 245
8=1%
PINNING - SOT439A
PIN DESCRIPTION
1 collector
2 emitter
3 base connected to flange
(7
{ih c
N\ jL =1 b
3 - 3
1 e
2 MAMO45
Top view

Marking code: MX1011B430W.

Fig.1 Simplified outline and symbol.

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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.

MAINTENANCE TYPE - NOT RECOMMENDED FOR NEW DESIGNS; SEE INDEX SECTION OF SC15
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NPN microwave power transistor MX1011B430W
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vceo collector-base voltage open emitter - 65 \
Vceo collector-emitter voltage open base - 20 \%
Vces collector-emitter voltage Rge=0Q - 65 \Y
Vego emitter-base voltage open collector - 3 Vv
lc collector current t, <30 us; 8<1% - 35 A
Prot total power dissipation to<30us;8<1%; Ty <75°C |- 1200 W
Tstg storage temperature -65 +200 C
T operating junction temperature - 200 °C
Tsid soldering temperature t<10s; note 1 - 235 °C

Note

1. Up to 0.2 mm from ceramic.

MCD133

1600

Ptot
(W)

1200

800 N

400 \

0
-50 0 100 200
Tmb (°C)

tp = 30 pus; 8 = 1%; Pt max = 1200 W.

Fig.2 Maximum power dissipation derating as a
function of mounting base temperature.

MAINTENANCE TYPE - NOT RECOMMENDED FOR NEW DESIGNS; SEE INDEX SECTION OF SC15
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NPN microwave power transistor
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FEATURES

Suitable for short and medium
pulse applications up to
100 us/10%

Internal input and output
prematching networks allow an
easier design of circuits

Diffused emitter ballasting resistors
improve ruggedness

Interdigitated emitter-base
structure provides high emitter
efficiency

Gold metallization with barrier
realizes very good stability of the
characteristics and excellent
lifetime

e Multicell geometry improves power
sharing and reduces thermal
resistance.

APPLICATIONS

Intended for use in common base,
class C, broadband, pulsed power
amplifiers for IFF, TCAS and Mode S
applications inthe 1030 to 1090 MHz
band. Also suitable for medium pulse,
heavy duty operation within the
1030 to 1150 MHz band.

DESCRIPTION

NPN silicon planar epitaxial
microwave power transistor in a
SOT439A metal ceramic flange
package with base connected to
flange.

QUICK REFERENCE DATA

Microwave performance up to T = 25 °C in a common base class C

broadband amplifier.

Product specification
R L R N T B T D P S SN AT

MX1011B700Y

MODE OF f Vee PL Gp Nc
operaTioN | CONDITIONS | i | vy | W) | @B) | (%)
Class C tp =10 us; 1.09 50 650 >6 >48
3=1%
PINNING - SOT439A
PIN DESCRIPTION
1 collector
2 emitter
3 base connected to flange
1l
{1
— b

Top view

MAMO045

Fig.1 Simplified outline and symbol.

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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NPN microwave power transistor MX1011B700Y
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 65 Vv
Veeo collector-emitter voltage open base - 15 \
Vces collector-emitter voltage Rge=0Q - 65 \"
Vego emitter-base voltage open collector - 3 \Y
lem peak collector current t,<10us; 8<1% - 40 A
Piot total power dissipation This& 75 °C: - 1365 w

to <10 us; 8<1%
Tstg storage temperature -65 +200 °C
T junction temperature = 200 °C
Tsid soldering temperature t<10 s; note 1 - 235 °C
Note

1. Upto 0.2 mm from ceramic.

MRA445

1600

Ptot
(W)

1200

800 \

0
-50 0 50 100 150 200
Tmb (°C)

tp = 10 us; 8 = 1%; Pot max = 1365 W.

Fig.2 Maximum power dissipation derating as a
function of mounting base temperature.
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Product specification

NPN microwave power transistor MX1011B700Y
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rih j-mb thermal resistance from junction to mounting base | T;= 120 °C 1.12 KIW
Rih mb-h thermal resistance from mounting base to heatsink | note 1 0.2 KW
Zihih thermal impedance from junction to heatsink to =10 us; 6 = 1%; 0.06 K/IW
notes 1 and 2
Notes
1. See “Mounting recommendations in the General part of handbook SC15”,
2. Equivalent thermal impedance under nominal pulse microwave operating conditions.
CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MAX. UNIT
lcBo collector cut-off current Veg=50V;Ilg=0 20 mA
lces collector cut-off current Vce=50V; Vge=0 20 mA
leBo emitter cut-off current Veg=15V;Ilc=0 5 mA
Viericeo | collector-base breakdown voltage lc =140 mA; Vge =0 65 \"
V(BR)CES collector-emitter breakdown voltage lc =140 mA; Vge =0 65 \Y
APPLICATION INFORMATION
Microwave performance up to Ty, = 25 °C in a broadband test circuit as shown in Fig.3.
f Vee PL Gp Nc
MODE OF OPERATION CONDITIONS (GHz) V) W) (dB) (%)
t,=10ps;6=1% 1.09 50 650; >6.0; >48;
typ. 740 typ. 7 typ. 55
tp = 0.5 us; 8 = 50%; 1.03t01.09 |50 typ. 650 typ. 6.4 |[typ. 45
Class C tp=112us;6=1%
t, =6.6 us; 8 =51%; 1.08t0 1.15 |50 typ. 300 typ. 7 typ. 45
tp=3.3ms; 6 =43%
tp=382us;6=1% 1.09 50 typ. 700 |[typ. 6.7 |[typ.55
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NPN microwave power transistor MX1011B700Y

30 mm | ‘ 30 mm

40 mm 40 mm

MCD495

output

]

MCD496

Substrate: Epsilam 10.
Thickness: 0.635 mm.
Permittivity: e, = 10.

Fig.3 Broadband test circuit.

1997 Feb 18 233



Philips Semiconductors Product specification

NPN microwave power transistor MX1011B700Y

List of components (see Fig.3)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
L, L2 0.65 mm diameter copper wire |- total length = 26 mm; -
height of loop = 10 mm
L3 0.85 mm diameter silver wire | - total length = 30 mm; -
height of loop = 15 mm
C1 capacitor 100 pF - ATC, ref.100A101KP50X
c2 tantalum capacitor 10 uF; 50V |- -
C3 electrolytic capacitor 1000 pF; - -
63V
C4 feedthrough bypass capacitor - Erie, ref.1250-003
C5 variable gigatrim capacitor 08-8pF |- Tekelec, ref.729.1
MRA443 MRA444
800 65
i nc
(W) L1 (%)
s [

700 60 ~
,/ N

600 // 55
500 / 50
400 45
70 20 110 130 150 170 70 90 110 130 150

PIN (W) PiN (W)

Class C pulse operation; t; = 10 us; 8 = 1%; Vcc =50 V;

f=1.09 GHz; (In broadband test circuit as shown in Fig.3).
Class C pulse operation; t, = 10 ps; 8 = 1%; Ve = 50 V; ( 9:9)

f=1.09 GHz; (In broadband test circuit as shown in Fig.3).
Fig.5 Collector efficiency as a function of
Fig.4 Load power as a function of input power. input power.
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NPN microwave power transistor MX1011B700Y

=] MCD493

Voo =50 V; Zo =10 Q; Py = 740 W.

Fig.6 Input impedance as a function of frequency, associated with optimum load impedance.

Voo =50 V; Zo = 10 Q; Py = 740 W.

Fig.7 Optimum load impedance as a function of frequency; associated with input impedance.
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NPN microwave power transistor MZ0912B50Y
A T A e B e S e T T o e S D S S o 10 o Y e R e P e S R NP

FEATURES QUICK REFERENCE DATA
Microwave performance up to T = 25 °C in a common base class C

Interdigitated structure provides

high emitter efficiency broadband amplifier.

o Diffused emitter ballasting resistors MODE OF f Vee | Po Gp Nne 22, ()
providing excellent current sharing OPERATION (GHz) (V) | (W) | (dB) | (%) =
and withstanding a high VSWR Class C; 0960101215 |50 |>50 |>7 |>42 |seeFigs6

* Gold metallization realizes very tp=10ps; 8=1% and 7
stable characteristics and excellent
lifetime

PINNING - SOT443A

Multicell geometry gives good
balance of dissipated power and PIN DESCRIPTION
low thermal resistance

. collector
s Input and output mat.chmg cgll . > emitter
allows an easier design of circuits.
3 base connected to flange

APPLICATIONS

Common base, class C, broadband,
pulse power amplifier from

960 to 1215 MHz for TACAN
application.

O

DESCRIPTION

NPN silicon planar epitaxial
microwave power transistor in a
SOT443A metal ceramic flange
package with base connected to Top view Mmamat4
flange. It is mounted in common base
configuration, and specified in

class C.

~H =

Fig.1 Simplified outline and symbol.

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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NPN microwave power transistor MZ0912B50Y
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter = 65 \
Vceo collector-emitter voltage open base - 20 \Y
VeEs collector-emitter voltage Rge=0Q - 60 Vv
VEBo emitter-base voltage open collector - 3 Vv
lc collector current (DC) to <10 us; 6 <10% = 3 A
Ptot total power dissipation (peak power) | Tmp =75 °C; t, <10 ps; § <10% - 150 W
Tstg storage temperature -65 +200 °C
T operating junction temperature - 200 °C
Par soldering temperature t<10s; note 1 - 235 °6©

Note

1. Up to 0.2 mm from ceramic.

MGLO51

180

Piot
(W)

120

60

0
50 0 100 7 () 200

to=10 ps; 8 = 10%; Piot max = 150 W.

Fig.2 Power derating curve.
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NPN microwave power transistor MZ0912B50Y
THERMAL CHARACTERISTICS
T; = 125 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rith j-mb thermal resistance from junction to mounting base cw 4.9 K/W
Rih mb-h thermal resistance from mounting base to heatsink CW; note 1 0.2 KIW
Zih j-h thermal impedance from junction to heatsink notes 1 and 2 0.85 KIW
Notes

1. See “Mounting recommendations in the General part of handbook SC15”.
2. Equivalent thermal impedance under nominal pulse microwave operating conditions; t, = 10 pus; § = 10%.

CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MAX. UNIT
lceo collector cut-off current Veg=65V;lg=0 20 mA
Veg=50V;lg=0 2 mA
Ices collector cut-off current Vce=60V; Rge=0Q 20 mA
leBO emitter cut-off current Veg=15V;Ic=0 200 A

APPLICATION INFORMATION
Microwave performance up to Tr,, = 25 °C measured in the test jig as shown in Fig.3 and working in class C broadband
mode in pulse; note 1.

f V P, G Z;
MODE OF OPERATION (GHz) (v;g) o (5) (ﬂ/f) ('g)L
Class C; 0.960 to 1.215 50 >50 >7 >42 see Figs 6
tp =10 us; 8= 10% typ. 60 typ. 8 typ. 44 and 7
Notes
1. Operating conditions and performance for other pulse formats can be made available on request.
2. Vcc during pulse.
List of components (see Fig.3).
COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
L1;.:2 0.65 mm diameter copper wire | — total length = 12 mm; -
height of loop = 9 mm
L3 4 turns 0.65 mm diameter - int. dia. 3mm;I=5mm |-
copper wire;

C1 capacitor 100 pF - ATC, ref. 100A101KP50X
Cc2 tantalum capacitor 10uF; 50V |- -

C3 electrolytic capacitor 470 uF; 63V |- -

C4 feedthrough bypass capacitor |- - Erie, ref. 1250-003
C5, C6 variable gigatrim capacitor 0.6to 4.5 pF |- Tekelec, ref. 727.1
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NPN microwave power transistor

MZ0912B50Y

EIFN
3

30 mm

c3 +

Substrate: Epsilam 10.
Thickness: 0.635 mm.
Permittivity: e, = 10.

Fig.3 Broadband test circuit.

<—1o—>13 =9

I

20 4
JO (335

30 mm

0

i

1

MCD634

+Vee

MGLO64
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Product specification

NPN microwave power transistor MZ0912B50Y
MGLO52 MGL053
70 50
PL Nc
w) —— (%) <
/// % /// ™
60 // \ 45 //
50 40 J
0.95 1.05 115 f (GHz) 1.25 0.95 1.05 1.15 f (GHz) 125

Ve =50 V; t, =10 ps; 8 = 10%.

Fig.4 Load power as a function of frequency;
(In broadband test circuit as shown in
Fig.3).

Fig.5 Collector efficiency as a function of
frequency; (In broadband test circuit as
shown in Fig.3).

Vec=50V;Z,=10Q; PL =50 W.

Fig.6 Optimum load impedance as a function of frequency, associated with input impedance.

MGL049
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Product specification

NPN microwave power transistor

MZ0912B50Y

N
N

T,
-

\*

1 MGL050

Vec=50V;Zo=10Q; PL =50 W.

Fig.7 Input impedance as a function of frequency, associated with optimum load impedance.

1997 Feb 18 241



Philips Semiconductors

Microwave power transistor

Product specification
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PLB16004U

FEATURES

¢ Diffused emitter ballasting resistors
improve excellent current sharing
and withstanding a high VSWR

¢ Interdigitated common-base
structure provides high emitter
efficiency

¢ Gold metallization with barrier
realizes very stable characteristics
and excellent lifetime

¢ Multicell geometry gives good
balance of dissipated power and
low thermal resistance

e Internal input and output
prematching networks allow an
easier design of circuits.

APPLICATIONS

Intended for use in common-base
class C power amplifiers at 1.6 GHz.

DESCRIPTION

NPN silicon planar epitaxial
microwave power transistor in a
SOT437A glued cap metal ceramic
flange package, with base connected
to flange.

QUICK REFERENCE DATA

Microwave performance up to Trp = 25 °C in @ common base class C

narrowband amplifier.

MODE OF f Vee PL Gp Nc Z; 2,
OPERATION | (GHz) (V) (W) (dB) (%) (Q)
Class C (CW) 1.6 28 >4.5 >8.5 >40 see Figs 5
and 6

PINNING - SOT437A

PIN DESCRIPTION
collector
2 emitter
3 base connected to flange
e
1
c
O O/
3
e
2
Top view - MAM112

Fig.1 Simplified outline and symbol.

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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Microwave power transistor PLB16004U
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Vceo collector-base voltage open emitter - 40 \
Vces collector-emitter voltage Rge =0 - 40 Vv
Vceo collector-emitter voltage open base - 15 \
Vego emitter-base voltage open collector - 3 \Y
Ilc DC collector current - 0.5 A
Piot total power dissipation Tis=75°C - 9 w
Tetg storage temperature —65 +150 |°C
T junction temperature = 200 °C
Tsid soldering temperature t<10s; note 1 - 235 °C

Note

1. Up to 0.3 mm from ceramic.

MLC457

Ptot
(W)

0
=50 0 50 100 150 200
T (°E)

Fig.2 Power derating curve.
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Microwave power transistor PLB16004U
THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rih j-mb thermal resistance from junction to mounting base | Tj= 100 °C il KW
Rth mb-h thermal resistance from mounting base to heatsink | note 1 0.3 KW

Note

1. See “Mounting recommendations in the General part of handbook SC15”.
CHARACTERISTICS

Tmb = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
lces collector cut-off current Rge =0; Vcg=30V - 200 LA
V(eRr)cBO collector-base breakdown voltage lc=1mA;lg=0 40 - Vv
V(BR)CES collector-emitter breakdown voltage |lc=1mA;lg=0 40 - \Y
V(BR)EBO emitter-base breakdown voltage Ilc=1mA;lg=0 3 - \
hee DC current gain lc =300 mA; Vcg=5V 15 100

APPLICATION INFORMATION
Microwave performance up to Trp = 25 °C in a common-base test circuit as shown in Fig.3.
MODE OF f Vee PL Gp Nc i Z
OPERATION (GHz) v) (W) (dB) (%) (Q)
Class C (CW) 1.6 28 typ. 5 typ. 10 typ. 50 see Figs 5 and 6
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Microwave power transistor

PLB16004U

Dimensions in mm.

Thickness: 0.4 mm.
Permittivity: €, = 2.55.

Substrate: Teflon fibre glass.

253.025 25 5.0

[-— 8,0+| [ —y

T -

Fig.3 Narrowband test circuit.

Js.o 7;5}] }_

6.5

MLC456

MLC458
6
PL T |
w)
4
2
0
0o 01 02 05 06
P (W)
Vec=28V;f=16GHz
Fig.4 Load power as a function of input power.
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Microwave power transistor PLB16004U

Vec=28V;Z,=50 Q.

Fig.5 Input impedance as a function of frequency; typical values.

Vec=28V;Z,=50 Q.

Fig.6 Optimum load impedance as a function of frequency; typical values.
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NPN microwave power transistor PLB16012U
T S BN e A T S A R e R B R S e O e S N e (R e O R - G AT G
FEATURES QUICK REFERENCE DATA
« Input matching cell allows an easier Microwave performance up to Tr, = 25 °C in a common base class C

design of circuits narrowband amplifier.

o Diffused emitter ballasting resistors MODE OF f Vee PL Gp Nne Zi; Z,
providing excellent current sharing OPERATION | (GHz) (\)) (W) (dB) (%) (Q)
et wiknstandbg hgir Ve ClassC(CW) | 16 | 28 | 10 | >8 | >45 | seeFigs5

e Interdigitated structure provides and 6
high emitter efficiency

o Gold metallization realizes very PINNING - SOT437A
stable characteristics and excellent
lifetime PIN DESCRIPTION

e Multicell geometry gives good 1 collector
balance of dissipated power and 2 emitter
oo sl ressancs. 3 base connected to flange

APPLICATIONS

Common base, class C, power

amplifiers at 1.6 GHz. Also suitable

for operation in the 1.4 to 1.8 GHz ﬂ i

range. ¢

b

DESCRIPTION @ 3@

NPN silicon planar epitaxial e
: ; ; 2

microwave power transistor in a _ - —

SOT437A glued cap metal ceramic

flange package with base connected

to flange.

Fig.1 Simplified outline and symbol.

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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NPN microwave power transistor PLB16012U
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 45 \Y
Vceo collector-emitter voltage open base - 15 \Y
Vces collector-emitter voltage Rge=0Q - 40 \Y
Veso emitter-base voltage open collector — 3 \

Ic collector current (DC) — 0.9 A

Piot total power dissipation T = 75°C - 15 W

Tstg storage temperature -65 +150 |°C

T operating junction temperature - 200 9C

Teid soldering temperature t<10s; note 1 - 235 °C
Note

1. Up to 0.3 mm from ceramic.

MGA242 MGA241
20 15
Piot
W) PL
) >

\
\

-50 0 50 100 150 200 250 0 0.5 10 1.5

K 2.0
Tmb (°C) Pin (W)

plol max =15 W.
Vec =28 V; f=1.6 GHz.
Fig.2 Maximum power dissipation derating as a

function of mounting base temperature. Fig.3 Load power as a function of source power.
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Product specification

NPN microwave power transistor PLB16012U
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rih j-mb thermal resistance from junction to mounting base | T; = 100 °C 6 K/W
Rth mb-h thermal resistance from mounting base to heatsink | note 1 0.3 K/W
Note
1. See “Mounting recommendations in the General part of handbook SC15”.
CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MAX. UNIT
lcBo collector cut-off current Veg=28V;lg=0 0.3 mA
Veg=35V;lg=0 0.6 mA
Ices collector cut-off current Vce=28V;Rge=0Q 0.6 mA
leBo emitter cut-off current Veg=15V;Ic=0 25 HA

APPLICATION INFORMATION
Microwave performance up to Ty, = 25 °C in @ common base test circuit as shown in Fig.4 and working in CW

class C mode.
MODE OF f Vcc P|_ Gp Nc Zi; Z|_
OPERATION (GHz) (V) (W) (dB) (%) (Q)
Class C (CW) 1.6 28 10 >8 >45 see Figs 5 and 6
note 1 typ. 9.4 typ. 60
Class C - 100 ms 50% 1.6 28 typ. 156 typ. 9.4 typ. 60

Note

1. May be used for narrowband or broadband amplifiers within the frequency range 1.4 to 1.8 GHz. Operation below
1.4 GHz may damage the transistor due to resonance of the internal output prematching circuit.

List of components (see Fig.4)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
L ;-1:2 5 turns 0.2 mm diameter copper wire int. dia. =2 mm
C1 DC blocking capacitor 100 pF
c2 feedthrough bypass capacitor Erie, ref.1250-003
C3 trimmer capacitor 0.6 - 4.5 pF AT-3-7-271SL
C4 electrolytic capacitor 150 uF, 45V
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Product specification

NPN microwave power transistor

PLB16012U

Substrate: Teflon fibre glass.
Thickness: 0.4 mm.
Permittivity: e, = 2.55.

30 mm i
X |

30 mm

Fig.4 Narrowband test circuit.

MCD617

output
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NPN microwave power transistor PLB16012U

Vec=28V;Z,=10Q.

Fig.5 Inputimpedance as a function of frequency; typical values.

Vec=28V;Z,=10Q.

Fig.6 Optimum load impedance as a function of frequency; typical values.
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NPN microwave power transistor PLB16030U

FEATURES QUICK REFERENCE DATA
Microwave performance up to T, = 25 °C in a common base class B

e |Input and output matching cell
4 . . narrowband amplifier.

allows an easier design of circuits

» Diffused emitter ballasting resistors MODE OF f Vee PL Gp nc Z; 2,
providing excellent current sharing OPERATION | (GHz) | (V) (W) | (dB) | (%) Q)
and withstanding a high VSWR Class B (CW) [1.6 28 >30  [>7 >45 see Figs 5

¢ Interdigitated structure provides and 6
high emitter efficiency

o Gold metallization realizes very PINNING - SOT437A
stable characteristics and excellent
lifetime PIN DESCRIPTION

e Multicell geometry gives good 1 collector
balance of dissipated power and 2 emitter
g Ahisral Fesetanes. 3 base connected to flange

APPLICATIONS

Common base class B power

amplifiers at 1.6 GHz. Also suitable

for operation in the frequency range H L .

1.4t0 1.8 GHz.

O O

DESCRIPTION 3

NPN silicon planar epitaxial e

microwave power transistor in a T g Z kAT

SOT437A glued cap metal ceramic
flange package with base connected

to flange.
Fig.1 Simplified outline and symbol.

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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NPN microwave power transistor PLB16030U
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 45 \%
Vceo collector-emitter voltage open base - 15 Y
Vces collector-emitter voltage Ree=0Q - 40 \
Veso emitter-base voltage open collector = 3 Vv
Ic collector current (DC) - 2.6 A
Prot total power dissipation Tmp=75°C - 40 W
Tstg storage temperature -65 +150 |°C
Tj operating junction temperature - 200 °C
Tsid soldering temperature t<10s; note 1 - 235 °C

Note

1. Up to 0.3 mm from ceramic.

MCD394 MCD395
60 40
P PL
tot W,
30 7
40 /
/
\ 20 /
20
10
: N | ;
-50 0 50 100 150 200 5 “ = F? (vs)
Tonbs (°c) SOURCE
Pcol max = 40 W.
Voe =28V f=1.6 GHz.
Fig.2 Maximum power dissipation derating as a
function of mounting base temperature. Fig.3 Load power as a function of source power.
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NPN microwave power transistor PLB16030U

THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rth j-mb thermal resistance from junction to mounting base | T;= 100 °C 2.4 KW
Rith mb-h thermal resistance from mounting base to heatsink | note 1 0.3 KW

Note

1. See “Mounting recommendations in the General part of handbook SC15”.

CHARACTERISTICS
Tmp = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MAX UNIT
lcBo collector cut-off current Veg=28V;lg=0 0.9 mA
Veg=35V;lg=0 1.8 mA
Ices collector cut-off current Vee=28V; Rge =0 Q 1.8 mA
leBo emitter cut-off current Veg=15V;Ic=0 90 A

APPLICATION INFORMATION
Microwave performance up to Tr,, = 25 °C in a common-base test circuit and working in CW class B mode.

MODE OF f Vee PL Gp Ne Z; 7,
OPERATION (GHz) V) (W) (dB) (%) (9))
Class B (CW); note 1 1.6 28 >30 =7, >45; see Figs 5 and 6
typ. 8.2 typ. 52
Class B-100 ms 50% |[1.6 28 typ. 38 typ. 8.8 typ. 56

Note

1. May be used for narrowband or broadband amplifiers within the frequency range 1.4 to 1.8 GHz. Operation below
1.4 GHz may damage the transistor due to resonance of the internal output prematching circuit.

List of components (see Fig.4)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
L1, L2 5 turns 0.2 mm diameter copper wire int. dia. 2 mm
C1 DC blocking capacitor 100 pF
c2 feedthrough bypass capacitor Erie, ref.1250-003
C3,C4 trimmer capacitor 0.4t0 2.5 pF Tekelec AT-3-7281SL
C5 electrolytic capacitor 150 pF
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Product specification

NPN microwave power transistor

PLB16030U

40 mm

input

Substrate: Teflon fibreglass.
Thickness: 0.4 mm.
Permittivity: €, = 2.55.

30 mm | I 30 mm ——1

Fig.4 Narrowband test circuit.

MBC433 - 1

MBC434

output

1997 Feb 18

255



Philips Semiconductors Product specification

NPN microwave power transistor PLB16030U

Voo =28 V; Zo=10Q; Po=30 W.

Fig.5 Input impedance as a function of frequency; typical values.

Voo =28V; Zo=10 Q; Po =30 W.

Fig.6 Optimum load impedance as a function of frequency; typical values.
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NPN microwave power transistor PPC5001T
P A A P W T 1 4 % R M e i T M e e e e R
FEATURES PINNING - SOT447A
 Diffused emitter ballasting resistors providing excellent PIN DESCRIPTION

current sharing and withstanding a high VSWR ] base
¢ Interdigitated structure provides high emitter efficiency > p——
e Gold metallization realizes very stable characteristics

e 3 collector

and excellent lifetime
e Multicell geometry gives good balance of dissipated

power and low thermal resistance

3

APPLICATIONS
Intended for use in common-collector oscillator circuits in g
military and professional applications up to 5 GHz. y ,BD]] . l<
DESCRIPTION e
NPN silicon planar epitaxial microwave power transistor in
a SOT447A metal ceramic flange package. 2

Side view MAM331

Marking code: 395
Fig.1 Simplified outline and symbol.

QUICK REFERENCE DATA
Microwave performance up to T, = 25 °C in an oscillator circuit up to 5 GHz; typical values.

f Vce Ic PL
MODE OF OPERATION (GHz2) V) (mA) (mW)
Class A (CW) 5 20 200 450
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NPN microwave power transistor PPC5001T
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 40 \
VGER collector-emitter voltage Rge =70 Q - 35 \Y
Vceo collector-emitter voltage open emitter - 16 \
Veso emitter-base voltage open collector - 3 Vv
Ic collector current (DC) - 0.25 A
Piot total power dissipation Tambs 75.°C - 4 w
Tstg storage temperature —65 +200 |°C
Tj junction temperature - 200 °C
Teid soldering temperature t<10s; note 1 - 235 °C

Note

1. At 0.1 mm from the case.

MGD975
5

Ptot max
(W)

4

Tmp (°C)

Fig.2 Powerdissipation derating as a function of
mounting-base temperature.
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Product specification

NPN microwave power transistor PPC5001T
THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS MAX. UNIT

Rih j-mb thermal resistance from junction to mounting base | Tj =75 °C 24 KW
CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
lcBO collector cut-off current Veg=24V;lg=0 - - 100 A
lEBO emitter cut-off current Veg=15V;lc=0 - - 200 nA
V(sR)cBO collector-base breakdown voltage lc =500 pA; lg=0 40 - - \"
V(BR)CER collector-emitter breakdown voltage |Ic =2.5 mA; Rge =70 Q 35 - = \
Ceb collector-base capacitance Veg=18V;Vgg=1.5V; - 14 - pF
le=lc=0;f=1MHz

Cee collector-emitter capacitance Vece=18V; Vegg=1.5V; - 0.9 - pF
|E=|C=0;f=1 MHz

Ceb emitter-base capacitance Veg=10V; Vgg=1V; - 55 - pF
lc=lg=0;f=1MHz
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PPC5001T

NPN microwave power transistor

Vee = 20 V; Ig = 200 mA; Zo =50 Q.

Fig.3 Emitter reflection coefficient.

Vee =20 V; Ic =200 mA; Z,= 50 Q.

Fig.4 Base reflection coefficient

260
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: . PTB23001X; PTB23003X;
NPN microwave power transistors

PTB23005X
R AV ooy T R S e B SBMR N T RS TR B e e M T s o g L S el 400 ) TR0 T s iy LR o 1 o S TS AL AT S
FEATURES PINNING - SOT440A
 Diffused emitter ballasting resistors providing excellent PIN DESCRIPTION
current sharing and withstanding a high VSWR
Interdigitated struct ides high emi ffici 1 e
o Interdigitated structure provides high emitter efficiency > prmrr—

Multicell geometry gives good balance of dissipated
power and low thermal resistance

3 base connected to flange

Localized thick oxide auto-alignment process and gold
sandwich metallization ensure an optimum temperature
profile and excellent performance and reliability.

APPLICATIONS
Common-base, class B power amplifiers up to 4.2 GHz. 4
| c
DESCRIPTION =
NPN silicon planar epitaxial microwave power transistor in l O ( ) O ’ .
a metal ceramic SOT440A flange package with base ] 3
connected to the flange. U g
2 MAM131
Top view
MARKING
TYPE NUMBER MARKING CODE
PTB23001X 2301X
PTB23003X 2303X Fig.1 Simplified outline and symbol.
PTB23005X 2305X

QUICK REFERENCE DATA
Microwave performance up to Ty, = 25 °C in a common-base class B circuit.

MODE OF f Vcc PL Gpo Nc Zi ZL
TYPENUMBER | GpERATION | (GH2) V) W) (dB) (%) ) ©)
PTB23001X _ |CW 2 24 >1 >7 >45 8+/14 |8+]20
PTB23003X _ |CW 2 24 >3 875 |45 25+j14 |8+]6
PTB23005X | CW 2 24 >5 >9.2 >50 19+/12 |75+3
WARNING1

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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. . PTB23001X; PTB23003X;
NPN microwave power transistors

PTB23005X
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 40 \Y
Vceo collector-emitter voltage open base - 15 \
Vces collector-emitter voltage Rge=0Q - 40 \%
lc collector current (DC) A

PTB23001X - 0.25 A
PTB23003X - 0.5 A
PTB23005X - 0.75 A
Prot total power dissipation T = 75°C;f>1 MHz
PTB23001X - 4.2 W
PTB23003X - 7.6 W
PTB23005X - 8.7 W
Tstg storage temperature —65 +200 °C
T operating junction temperature = 200 °C
Tsig soldering temperature t<10s; note 1 = 235 °C
Note
1. Up to 0.3 mm from ceramic.
MLCo91 MLC092
6 10
Ptot
w) Ptot
(W)
4 \
N 5 \
\\ \
2 \\
N N

0
-50 0 50 100 150 200 -50 0 50 100 150 200
Tmp (°C) Tmb (°C)
f>1MHz. f>1MHz.
Fig.2 Power derating curve; PTB23001X. Fig.3 Power derating curve; PTB23003X.
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PTB23001X; PTB23003X;

NPN microwave power transistors

PTB23005X
10 MLC093
Ptot
(W]
5 \
\\\
)\
0
-50 0 50 100 150 200
Tmb (°C)
f>1 MHz.
Fig.4 Power derating curve; PTB23005X.
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rih j-mb thermal resistance from junction to mounting base Tj=75°C
PTB23001X 22 KIW
PTB23003X 12 KIW
PTB23005X 10.5 KIW
Rih mb-h thermal resistance from mounting base to heatsink T; =75 °C; note 1 0.7 KW
Note

1. See “Mounting recommendations in the General part of handbook SC15”.
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PTB23001X; PTB23003X;

NPN microwave power transistors

PTB23005X
CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Viericeo | collector-base breakdown voltage
PTB23001X lc=1mA;lg=0 40 - - Vv
PTB23003X lc=2mA;lg=0 40 - - Vv
PTB23005X lc=83mA;lg=0 40 - - Y
V(BR)CES collector-emitter breakdown voltage | Ic = 10 mA; Rge =0 Q 40 - - \Y
lcso collector cut-off current
PTB23001X Vee=24V;lg=0 - - 10 A
PTB23003X Vee=24V;lg=0 - - 20 UA
PTB23005X Vece=24V;lg=0 - - 30 UA
leBo emitter cut-off current
PTB23001X Veg=15V;lc=0 - - 0.2 UA
PTB23003X Veg=15V;lc=0 - - 0.4 UA
PTB23005X Veg=15V;lc=0 - - 0.6 HA
Cob collector-base capacitance
PTB23001X le=lc=0;Veg=24V, - 2.2 - pF
Veg=15V;f=1MHz
PTB23003X le=lc=0;Veg=24YV, = 3 - pF
Veg=15V;f=1MHz
PTB23005X le=lc=0;Veg=24V, - 3.8 - pF
Veg=1.5 V;f=1MHz
Cee collector-emitter capacitance
PTB23001X le=lc=0;Veg=24V, - 0.3 - pF
Veg=15V;f=1MHz
PTB23003X le=lc=0;Veg =24V, - 06 |- pF
Veg=1.5V;f=1MHz
PTB23005X le=lc=0;Veg=24V, - 0.9 - pF
VEB= 15V;f=1MHz
APPLICATION INFORMATION
Microwave performance in a common-base class B selective amplifier circuit; see note 1.
olggF?ET?gN TYPENNMEED (G:-lz) \(I\%: (;7) ((:Eo) (22)
PTB23001X 2 24 >1;typ. 1.8 |>7;typ. 9 >45; typ. 50
Class B (CW) | PTB23003X 2 24 >3; typ. 4 >8.75; typ. 10 |>45; typ. 50
PTB23005X 2 24 >5; typ. 7 >9.2; typ. 11 | >40; typ. 50
Note

1. Circuit consists of prematching circuit board in combination with complementary input and output slug tuners.
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PTB23001X; PTB23003X;
PTB23005X

NPN microwave power transistors

"\ 35 |= = 45 [
1.8
10 * 1*0 1.5 [4— *
23 o 23 a N |
i - oy @ oy | *
input V 3] output
i (77 Z ———" =
) 23\_I
@
) oo A 100 pF
(ATC)
—— (] --—10 1
30 L 30

MSA118

Dimensions in mm.

Thickness: 0.8 mm.

Permittivity: e, = 2.55.

Substrate: circuits on a double copper-clad printed board Teflon fibre glass dielectric.

Fig.5 Prematching test circuit board for PTB23001X.

v

7.8
| iy A
. o B o i
iﬁ— input— - 8 3 % 4 output
3.6 A 3.2 ‘ F oo f
i 1 |pooooao A

a
7 100 pF
- ATC
- 15 A A
3.2 ’
-5 12.7 + 12 73— 3 le—6—>lleq 5-»

30

- 3.2«»2-73.5 35 15 32

MSA103

Dimensions in mm.

Thickness: 0.8 mm.

Permittivity: &, = 2.55.

Substrate: circuits on a double copper clad printed-circuit board Teflon fibreglass dielectric.

Fig.6 Prematching test circuit board for PTB23003X.
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PTB23001X; PTB23003X;

NPN microwave power transistors PTB23005X

>

1

3.6
4—input
3.6

—

output

E NN =R

30 MSA112

Dimensions in mm.

Thickness: 0.8 mm.

Permittivity: e, = 2.55.

Substrate: circuits on a double copper clad printed-circuit board Teflon fibreglass dielectric.

Fig.7 Prematching test circuit board for PTB23005X.
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NPN microwave power transistor PTB23002U

FEATURES QUICK REFERENCE DATA
Microwave performance up to Tr, = 25 °C in @ common-base class C

* Very high power gain =
narrowband amplifier.

e Internal input prematching network

- . - ’ MODE OF f \' P G Ne Lz
« Diffused emitter ballasting resistors CC L p 2
improve ruggedness OPERATION (GHz) V) (W) (dB) (%) (Q)
« Interdigitated emitter-base Class C (CW) 23 28 >2 >9 >45 | see Figs 5
structure and 6

Gold metallization with barrier layer
to prevent electromigration and PINNING - SOT440A
gold diffusion during life

PIN DESCRIPTION
collector

Multicell geometry improves power
sharing and reduces thermal
resistance. 2 emitter

3 base connected to flange

APPLICATIONS

Common-base, class C power
amplifiers at frequencies up to L
2.3 GHz.

DESCRIPTION {Q ( ) Q] b

NPN silicon planar epitaxial U 3 e
microwave power transistor in a 2

SOT440A hermetically sealed metal Top View

ceramic flange package, with base
connected to flange.

MAM131

Fig.1 Simplified outline and symbol.

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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NPN microwave power transistor PTB23002U
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 40 Vv
Vceo collector-emitter voltage open base - 15 \Y
Vces collector-emitter voltage Rge=0Q - 40 \
Veso emitter-base voltage open collector - 3 Vv
Ic collector current (DC) - 0.25 A
Pot total power dissipation Twip =75°C - 5 w
Tstg storage temperature —65 +200 °C
T; operating junction temperature = 200 G
Tsid soldering temperature t<10 s; note 1 = 235 °C
Note

1. Up to 0.2 mm from ceramic.

MGA243 MGA244
8 3
Ptot
(V\?) PL il
(W) v
6 /
g /

-50 0 50 100 150 200 250 0 100 200 300

400
Tmb (°C) P; (MW)

Ptotmax =5 W.

Fig.2 Maximum power dissipation derating as a
function of mounting base temperature. Fig.3 Output power as a function of input power.
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NPN microwave power transistor PTB23002U
THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rih j-mb thermal resistance from junction to mounting base Tj=75°C 22 K/W
Rih mb-h thermal resistance from mounting base to heatsink note 1 0.7 KW

Note

1. See “Mounting recommendations in the General part of handbook SC15”.
CHARACTERISTICS

Tmb = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
V(Br)cBO collector-base breakdown voltage |lc=1mA;lg=0 40 - \
V(BR)CES collector-emitter breakdown voltage | Ic =1 mA; Rge =0 Q 40 - \
lceo collector cut-off current Vee=30V;lg=0 - 15 HA
leBO emitter cut-off current Veg=15V;Ic=0 - 1.5 A

APPLICATION INFORMATION

Microwave performance up to Tpp = 25 °C in @ common-base test circuit as shown in Fig.4 and working in
CW class C mode.

MODE OF f VCC P Gp nc Zi, Z

OPERATION (GHz) V) (W) (dB) (%)
Class C 2.3 28 >2; >9; >45; see Figs 5and 6
(CW) typ. 2.3 typ. 9.6 typ. 50

List of components (see Fig.4)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
L1, L2 3 turns 0.5 mm diameter copper wire int.dia. =2 mm
C1 feedthrough bypass capacitor Erie, ref.1250-003
C2 DC blocking capacitor 100 pF
C3 tuning capacitor 0.5-5pF Tekelec 5855
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NPN microwave power transistor PTB23002U

L 30 mm i i 30 mm

40 mm ‘ i . . 40 mm

input 1 output

Substrate: PTFE fibreglass.
Thickness: 0.8 mm.
Permittivity: e, = 2.54.

Fig.4 Prematching test circuit.
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NPN microwave power transistor PTB23002U

Vog =28 V; Zo=50 Q; PL=2.3W.

Fig.5 Input impedance as a function of frequency.

Vec=28V;Z,=50Q; PL=23W.

Fig.6 Optimum load impedance as a function of frequency.
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Microwave power transistor
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FEATURES

Very high power gain

Diffused emitter ballasting resistors
improve ruggedness

Interdigitated emitter-base
structure

Gold metallization with barrier layer
to prevent electromigration and
gold diffusion during life

Multicell geometry improves power
sharing and reduces thermal
resistance

APPLICATIONS

Intended for use in common-base,
class C power amplifiers at
frequencies up to 2.3 GHz.

DESCRIPTION

NPN silicon planar epitaxial
microwave power transistor in a
SOT440A hermetically sealed metal
ceramic flange package, with base
connected to flange.

Preliminary specification
S S e S St e WP iy - A 5 Ot VIR T S a0 S T S S IR S i s A T T R G 1 v e S R A 10 B T S T

PTB23006U

QUICK REFERENCE DATA
Microwave performance up to Trp = 25 °C in a common-base class C
narrowband amplifier.

Internal input prematching network.

MODE OF f Vcc PL Gp Nc Zi; ZL
OPERATION (GHz) V) (W) (dB) (%) Q)
Class C (CW) 2 28 >5 >9 >40 | see Figs 5

and 6
PINNING - SOT440A
PIN DESCRIPTION
1 collector
2 emitter
3 base connected to flange

2 MAM131

Top view

Fig.1 Simplified outline and symbol.

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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Microwave power transistor PTB23006U
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 40 \Y
Vces collector-emitter voltage Rge =0 - 40 \
Vceo collector-emitter voltage open base - 15 \
VeBo emitter-base voltage open collector - 3 \
Ic collector current - 0:75 A
Ptot total power dissipation Tmb=75°C - 11 w
Tstg storage temperature -65 +200 °C
T junction temperature - 200 °C
Tsid soldering temperature t<10s; note 1 - 235 °C
Note

1. Up to 0.2 mm from ceramic.

MLC461

Ptot

w) \

0 50 100 150 200
Tmb (°C)

Fig.2 Power derating curve.
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Microwave power transistor PTB23006U
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rih j-mb thermal resistance from junction to mounting base T;=75°C 8.5 KIW
Rih mb-h thermal resistance from mounting base to heatsink note 1 0.7 KW
Note

1. See “Mounting recommendations in the General part of handbook SC15”.

CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
lces collector cut-off current le=0;Vce=30V - 300 A
V(sR)CBO collector-base breakdown voltage |lc=3mA;lg=0 40 - Vv
V(BR)CES collector-emitter breakdown voltage | Ic = 3 mA; Rge =0 40 - Vv
V(BR)EBO emitter-base breakdown voltage lc=15mA 3 - Vv
hee DC current gain lc =450 mA; Vce =3V 15 150

APPLICATION INFORMATION
Microwave performance up to Tryp = 25 °C in @ common-base class C test circuit.

MODE OF f Vce PL Gp ne Z;Z,
OPERATION (GHz) V) (W) (dB) (%) (Q)
class C (CW) 2 28 >5 >9 >40 see Figs 5

typ. 5.8 typ. 10.5 typ. 45 and 6
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Preliminary specification

Microwave power transistor

PTB23006U

Dimensions in mm.

Thickness: 0.8 mm.

input

«—10 —>i*5ﬁ<5’1

Substrate: PTFE fibreglass.

Permittivity: e, = 2.54.

Fig.3 Prematching test circuit.

'4—

2

MLC718

output

MLC719
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Preliminary specification

Microwave power transistor

PTB23006U

List of components (see Fig.3)

COMPONENT DESCRIPTION VALUE ORDERING INFORMATION
C1 feedthrough bypass capacitor Erie1250-003
c2 DC blocking chip capacitor 100 pF
C3 tuning capacitor 0.5t0 5 pF Tekelec 5855
L1, L2 3 turns 0.5 mm copper wire;
internal diameter = 2 mm

MGA244

PL |
(W) / 7
. /

0 100 200 300 400
P;j (mW)

Fig.4 Load power as a function of input power.
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Microwave power transistor PTB23006U

Voc=28V;Z,=50Q; P =23W.

Fig.5 Inputimpedance as a function of frequency.

Vec=28V;Z,=50Q; PL=23W.

Fig.6 Optimum load impedance as a function of frequency.

1997 Feb 19 277



Philips Semiconductors Product specification
e e i e e R e R e

NPN microwave power transistors FIESERIAG PRES=O0ER;
P PTB32005X

FEATURES PINNING - SOT440A

» Diffused emitter ballasting resistors providing excellent PIN DESCRIPTION
current sharing and withstanding a high VSWR

1 collector
2 emitter
3 base connected to flange

» Interdigitated structure provides high emitter efficiency

* Multicell geometry gives good balance of dissipated
power and low thermal resistance

¢ Localized thick oxide auto-alignment process and gold

sandwich metallization ensure an optimum temperature
profile and excellent performance and reliability.

APPLICATIONS

Common-base, class B power amplifiers up to 4.2 GHz. H 1

DESCRIPTION —
el i -~ O Q| v
NPN silicon planar epitaxial microwave power transistor in
3

a metal ceramic SOT440A flange package with base
connected to the flange.

2 MAM131
Top view

MARKING
TYPE NUMBER MARKING CODE
PTB32001X 3201X
FTB32003X 208K Fig.1 Simplified outiine and symbol.
PTB32005X 3205X

QUICK REFERENCE DATA
Microwave performance up to Tmp = 25 °C in a common-base class B circuit.

MODE OF f Vcc PL Gpo Nc Zi Z|_
TYPENUMBER | oEpaTION | (GH2) V) w) (dB) (%) © ©)
PTB32001X | CW 3 24 >13 >8 >35 15431 [55+]10
PTB32003X | CW 3 24 25 >8 >35 55+j29 |5-j2.2
PTB32005X | CW 3 24 45 >8 >35 28+20 |47
WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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: . PTB32001X; PTB32003X;
NPN microwave power transistors

PTB32005X
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 40 \
Vceo collector-emitter voltage open base - 15 \Y
Vces collector-emitter voltage Rge =0 Q - 40 \'
Veso emitter-base voltage open collector - 3.0 \
Ic collector current (DC)

PTB32001X - 0.25 A
PTB32003X - 0.5 A
PTB32005X - 0.75 A
Piot total power dissipation Tmp<75°C; f>1 MHz
PTB32001X - 4.2 W
PTB32003X - 7.6 W
PTB32005X - 8.7 W
Tstg storage temperature range -65 +200 °C
T; operating junction temperature - 200 °C
Teid soldering temperature t<10s; note 1 - 235 °C
Note
1. Up to 0.3 mm from ceramic.
6 MLCO91 10 MLCo92
Ptot
(W) Ptot
(W)

A N
0 ‘ 0
-50 0 50 100 150 200 -50 (o] 50 100 150 200
Tmb (°C) Tmb (°C)
f>1MHz. f>1MHz.
Fig.2 Power derating curve; PTB32001X. Fig.3 Power derating curve; PTB32003X.
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. " PTB32001X; PTB32003X;
NPN microwave power transistors
PTB32005X
MLC093
10
Ptot
(W)
5 N
\\\
N\
0
-50 0 50 100 150 200
T (96)
f>1MHz.
Fig.4 Power derating curve; PTB32005X.
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rih j-mb thermal resistance from junction to mounting base Tj=75°C
PTB32001X 22 K/W
PTB32003X 12 KIW
PTB32005X 10.5 KW
Rih mb-h thermal resistance from mounting base to heatsink Tj=75 °C; note 1 0.7 K/W
Note

1. See “Mounting recommendations in the General part of handbook SC15”.
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. , PTB32001X; PTB32003X;
NPN microwave power transistors

PTB32005X
CHARACTERISTICS
Tmpb = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vericeo | collector-base breakdown voltage
PTB32001X lc=1mA;lg=0 40 - - \Y
PTB32003X lc=2mA;lg=0 40 - - Vv
PTB32005X lc=3mA;lg=0 40 — - Vv
V(BRr)cES collector-emitter breakdown voltage | Ic = 10 mA; Rge =0 Q 40 - - \
Iceo collector cut-off current
PTB32001X Vece=24V;Ig=0 - - 10 pHA
PTB32003X Vce=24V;Ilg=0 - - 20 uA
PTB32005X Vee=24V;lg=0 - - 30 HA
leBO emitter cut-off current
PTB32001X Veg=15V;Ilc=0 - - 0.2 uA
PTB32003X Veg=15V;Ic=0 - - 0.4 uA
PTB32005X Veg=15V;Ic=0 - - 0.6 A
Ceb collector-base capacitance
PTB32001X le=lc=0;Veg=24V; - 2.2 - pF
Veg=15V;f=1MHz
PTB32003X le=lc=0;Vgg=24V; - 3 - pF
Veg=1.5V;f=1MHz
PTB32005X le=lc=0;Veg=24V; - 3.8 - pF
Veg=15V;f=1MHz
Cee collector-emitter capacitance
PTB32001X le=lg=0;Veg=24YV, - 0.3 - pF
Veg = 1.5V;f=1MHz
PTB32003X le=lc=0;Veg=24V; - 0.6 - pF
Veg=15V;f=1MHz
PTB32005X le=lc=0;Vgg=24V; - 0.9 - pF
Veg=15V;f=1MHz
APPLICATION INFORMATION
Microwave performance in a common-base class B selective amplifier circuit; see note 1.
MODE OF f V P, G
OPERATION e (GHz) (\(;;: (V\'I-) (dgo) (]‘1’/5)
PTB32001X 3 24 >1.3;typ. 1.8 |>8;typ. 9.5 >35; typ. 45
Class B (CW) | PTB32003X 3 24 >2.5; typ. 3.0 |[>8;typ. 9.5 >35; typ. 45
PTB32005X 3 24 >4.5;typ. 5.5 |>8;typ. 9.5 >35; typ. 45
Note

1. Circuit consists of prematching circuit board in combination with complementary input and output slug tuners.
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PTB32001X; PTB32003X;

NPN microwave power transistors PTB32005X

%] ] %] %)

0*.8 3*.7 [va ] T—

2 2.2
V ] [#]2] %] *
input % 10 7 output
[ oo - o i |_|
l 7 %
[%]w] 100 pF
4 - - 8‘—( e ' (ATC)
30 d 19.3 L
30 |
MSA115
Dimensions in mm.
Thickness: 0.8 mm.
Permittivity: e, = 2.55.
Substrate: circuits on a double copper-clad printed-circuit board Teflon fibreglass dielectric.
Fig.5 Prematching test circuit board for PTB32001X.
|2 %]
T 8.8
2] %] |
2+.3 = 08 174 2*.3
4| v o
input W 7 10.5 output
¥ ot b ole T |
100 pF
¥ o [ZEZ‘ ‘ l(ATC)
oo -~ 148—» 23> 438«
-— 9.4 —»| —>I 3.1 |- 30 |
MSA116
30

Dimensions in mm.

Thickness: 0.8 mm.

Permittivity: g, = 2.55.

Substrate: circuits on a double copper-clad printed board Teflon fibre glass dielectric.

Fig.6 Prematching test circuit board for PTB32003X.
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PTB32001X; PTB32003X;
PTB32005X

NPN microwave power transistors

o o
7.3 *
3.9 2.2
2 05 s B 1 1B T @ ¢ 124
input ] = 14.2 %‘? output
1 7]
) Z 4 ik
A i 100 pF
L_ - (ATC)
- 4.2 A 8 —»-e—8 —» 8.3 —» ] [ra
30 <—9.8 -— 97— 4 =65
30

MSA117

Dimensions in mm.

Thickness: 0.8 mm.

Permittivity: e, = 2.55.

Substrate: circuits on a double copper-clad printed board Teflon fibreglass dielectric.

Fig.7 Prematching test circuit board for PTB32005X.
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NPN microwave power transistor PTC4001T
B e D R T T e S S R R W S TR iy

FEATURES

Diffused emitter ballasting resistors
providing excellent current sharing
and withstanding a high VSWR

Interdigitated structure provides
high emitter efficiency

e Gold metallization realizes very
good characteristics stability and
excellent lifetime

e Multicell geometry gives good
balance of dissipated power and
low thermal resistance.

APPLICATIONS

Common collector oscillator circuits
under CW conditions in military and
professional applications up to

5 GHz.

DESCRIPTION

NPN silicon planar epitaxial
microwave transistor in a SOT440A
metal ceramic flange package with
collector connected to flange.

1997 Feb 18

QUICK REFERENCE DATA
Microwave performance up to Ty, = 25 °C in an oscillator circuit up to 3 GHz.

MODE OF f Vee PL Ilc
OPERATION (GHz) v) (mW) (mA)
class A (CW) 2.88 to 3; note 1 20 >550 200
Note

1. Oscillating frequency should stabilize in this range.

PINNING - SOT440A

PIN DESCRIPTION
base
2 emitter
3 collector connected to flange

3 e
2 MAM131

Fig.1 Simplified outline and symbol.

Top view

Marking code: 440.
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NPN microwave power transistor PTC4001T
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 40 \%
Vceo collector-emitter voltage open base - 16 \%
VcER collector-emitter voltage Rge =70 Q - 35 \
Veso emitter-base voltage open collector - 3 \Y
Ic average collector current = 0.25 A
Piot total power dissipation T =75 °C - 4 W
Tstg storage temperature —65 +200 °C
T operating junction temperature - 200 20
Tsia soldering temperature t< 10 s; note 1 - 235 °C

Note

1. At 0.1 mm from case.

MGD975 MGA028
5 1
Ptot max
(W) Ic
4 \ (A)
\ 0.22

N ) @

0 10-2 !
0 50 100 150 200 1 WA w0
Trp () CcE

Tripi=75%C;

(1) Region of permissible DC operation.

(2) Permissible extension provided Rgg < 250 Q.
Fig.2 Power derating curve as a function of

mounting base temperature. Fig.3 DC SOAR.
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NPN microwave power transistor PTC4001T
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rth j-mb thermal resistance from junction to mounting base Tj=75°C 22 K/W
CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
lcBo collector cut-off current Veg=24V;Ilg=0 - 100 LA
leBO emitter cut-off current Veg=15V;lc=0 - 0.75 UA
V(BR)cBO collector-base breakdown voltage lc =500 uA; lg=0 40 - \Y
V(BR)CER collector-emitter breakdown voltage lc=2.5mA; Rge =70 Q 35 - Vv

APPLICATION INFORMATION
Microwave performance up to T, = 25 °C in a common collector test circuit and working in CW class A.

MODE OF ; Glf-lz) Vee P, I
OPERATION V) (mW) (mA)
class A (CW) 2.88 to 3; note 1 20 550 to 750 200

Note
1. Oscillating frequency should stabilize in this frequency range.
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NPN microwave power transistor PVB42004X
FEATURES PINNING - SOT445A
¢ Interdigitated structure provides high emitter efficiency PIN DESCRIPTION
« Diffused emitter ballasting resistors providing excellent 1 collector
current sharing and withstanding a high VSWR =
) ) i i 2 emitter
e Local thick oxide and gold sandwich metallization 3 base connected to flange

realizes very stable characteristics and excellent lifetime

Multicell geometry gives good balance of dissipated
power and low thermal resistance.

1
APPLICATIONS _Q’, |
¢ Intended for use in common base class-B power O Q b
amplifiers up to 4.2 GHz.
3 3
2 e

DESCRIPTION

Top view MAM251
NPN silicon planar epitaxial microwave power transistor in
a 2-lead rectangular flange package with a ceramic cap
(SOT445A) with the common base connected to the Fig.1 Simplified outline and symbol.

flange.

QUICK REFERENCE DATA
Microwave performance up to Ty, = 25 °C in @ common base class-B test circuit.

MODE OF f Vcc P|_ Gp Nc Zi ZL

OPERATION (GHz) V) w) (dB) (%) (Q) (Q)
1 24 typ. 13 typ. 11 typ. 60 23+j2.8 7.8 +j11.6
2 24 typ. 10 typ. 10 typ. 48 1.4+j9.5 3.9+j2.6

Class-B (CW) 1P Lz = s .
3 24 typ. 7.5 typ. 8.8 typ. 30 4.2 +j21 2,3~ ]2i5
4 24 typ. 4 typ. 6 typ. 25 38 —j32 1.9-j8.5

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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NPN microwave power transistor PVB42004X
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veso collector-base voltage open emitter - 40 \
Vceo collector-emitter voltage open base - 15 Vv
Vces collector-emitter voltage Rge=0Q - 40 \
VeBo emitter-base voltage open collector - 3 \
Ic collector current - 1 A
Piot total power dissipation Ty = 75°C - 18 w
Tstg storage temperature -65 +200 °C
T operating junction temperature - 200 °C
Tsid soldering temperature at 0.1 mm from the case; - 235 °C
t<10s
25 MGD967
Ptot
(W)

20

15 ™
(1\)\
10 ~\

(2)

A

-50 0 50 100 150 200
Tmb (°C)

Vee=24V;f>1MHz.
(1) VSWR=5.
(2) VSWR<3.

Fig.2 Power derating curves as functions of
mounting base temperature.
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NPN microwave power transistor PVB42004X

THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rih j-mb thermal resistance from junction to mounting base | Tj= 75 °C 6.5 KW
Rih mb-h thermal resistance from mounting-base to heatsink | T; = 75 °C; note 1 0.7 KW
Note

1. See “Mounting recommendations in the General part of handbook SC15”.

CHARACTERISTICS
Tmb = 25 °C unless otherwise specified

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
V@Rrices | collector-emitter breakdown lc=30mA; Rge =0 40 - - Vv
voltage
lcBo collector cut-off current Veg=24V;Ilg=0 - - 50 mA
leso emitter cut-off current Veg=15V;lc=0 - - 18 mA
Ceb collector-base capacitance Veg=24V;Vgg=15YV,; |- 50 - pF
le=lc=0;f=1MHz
Cee collector-emitter capacitance Veg=24V;Vgg=15V,; |- 152 - pF
le=lc=0;f=1MHz
Ceb emitter-base capacitance Veg=24V;Vegg =1V, - 30 - pF
|E=|C:0;f=1 MHz
MGD978 MGD979
16 16 T
PL CGp ‘ e
(W) (dB) (%)
12 12 60
k\ - \ Cp
'\
8 \\ 8 ™ 40
\ nc \
4 4 20
0 0 0
i) 2 3 4 fGHz B 1 2 3 4 f (GHz) 5
Vec=24V;Pg=1W.
Voc=24V;Ps=1W.
Fig.4 Power gain and efficiency as functions of
Fig.3 Load power as a function of frequency. frequency.
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NPN microwave power transistor PVB42004X

Vee =24 V; Pg=1W; Zo=50 Q.

Fig.5 Input impedance as a function of frequency; typical values.

Vec =24 V; Ps=1W; Z,=50 Q.

Fig.6 Output impedance as a function of frequency; typical values.
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NPN microwave power transistor PXB16050U
R TR 5 S e R o e T T O VO o e SO RO S I S I s e e R S RS S I S NIV,
FEATURES QUICK REFERENCE DATA
« Input and output matching cells Microwave perforrr?ance up to Tmp = 25 °C in a common base class C

allow an easier design of circuits narrowband amplifier.

» Diffused emitter ballasting resistors MODE OF f Vee PL Gpo Ne ZilZ,

providing excellent current sharing OPERATION | (GHz) | (V) (W) | (dB) | (%) (Q)

and withstanding a high VSWR

Interdigitated structure provides
high emitter efficiency

Class C (CW) 165 |28 >45 |>85 |>45 |seeFigs6and7

PINNING - SOT439A

Gold metallization realizes very
stable characteristics and excellent PIN DESCRIPTION
lifetime

1 collector
2 emitter

Multicell geometry gives good

balance of dissipated power and
low thermal resistance. 3 base connected to flange

APPLICATIONS

Common-base class C power
amplifiers at frequencies between 211
1.5and 1.8 GHz. Lk c

DESCRIPTION __,*,J'_____ b

NPN silicon planar epitaxial 1
microwave power transistor in a 2 MAMO45
SOT439A metal ceramic flange Topview
package with base connected to the
flange.

Fig.1 Simplified outline and symbol.

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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.

1997 Feb 19 291



Philips Semiconductors Product specification

NPN microwave power transistor PXB16050U
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Vceo collector-base voltage open emitter - 45 \
Vceo collector-emitter voltage open base - 15 \Y
Vces collector-emitter voltage Rge=0Q - 45 \%
VeBO emitter-base voltage open collector - 3 \Y
Ilc collector current (DC ) - 6 A
Piot total power dissipation Trip=175°C - 67 w
Tstg storage temperature —65 +200 |(°C
T junction temperature = 200 °C
Ted soldering temperature t<10s; note 1 - 235 °C

Note

1. Up to 0.2 mm from ceramic.

MGL038 MGL037
100 60
Ptot
W) PL Pl
80 W) //
40 4
60
N\ /
. /
® /
N
20
\\
0 0 A
50 0 100 1 ec) 200 0 2 4 8 pw ©
Voo =28 V; f = 1.65 GHz.
Pt max = 67 W.
S Fig.3 Load power as a function of input power
Fig.2 Power derating curve. (see Fig.4).
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NPN microwave power transistor PXB16050U
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rith j-mb thermal resistance from junction to mounting base T;=100°C 1.5 Kw
Rih mb-h thermal resistance from mounting base to heatsink note 1 0.2 K/IW
Note

1. See “Mounting recommendations in the General part of handbook SC15”.

CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MAX. UNIT
lceo collector cut-off current Veg=40V;lg=0 8 mA
Veg=45V;Ig=0 15 mA
Ices collector cut-off current Vce=30V;Rgg=0 |3 mA
leBo emitter cut-off current Veg=15V;lc=0 300 A

APPLICATION INFORMATION
Microwave performance up to Ty, = 25 °C measured in the common base test circuit as shown in Fig.4 and working in

CW class C mode.

MODE OF f Vee P Gpo Ne Zi/Z,
OPERATION (GHz) ) (w) (dB) (%) (Q)
Class C (CW); | 1.65 28 >45; typ. 50 >8.5; typ. 9.5 | 245; typ. 52 see Figs 6
see note 1 and 7

Note

1. Type PXB16050U may be used for narrowband or broadband amplifiers within the frequency range 1.5 to 1.8 GHz.
Operation below 1.5 GHz may damage the transistor due to resonance of the internal output prematching circuit.
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NPN microwave power transistor PXB16050U

MGK069

Substrate: Teflon fibreglass.

Permittivity: €, = 2.55.

Thickness: 0.8 mm.

The narrowband test circuit is split into two totally independent halves each being 30 x 40 mm in size.

Fig.4 Narrowband test circuit.
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NPN microwave power transistor PXB16050U

% output
i 50 Q

75— 4 |l*«—95—»| MGLO36

Dimensions in mm.

Fig.5 Narrowband test circuit dimensions.

List of components (see Fig.4)

COMPONENT DESCRIPTION VALUE CATALOGUE NO.
L1 4 turns 0.5 mm diameter copper wire |- -
internal diameter = 2 mm
L2 5 turns 0.5 mm diameter copper wire | — =
internal diameter = 2 mm
C1 DC blocking capacitor 100 pF ATC
Cc2 feedthrough bypass capacitor - Erie 1250-003
C3, C4 trimmer 0.6 to 4.5 pF Tekelec AT-3-7271SL
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NPN microwave power transistor PXB16050U

Vec=28V;Zo=10Q.

Fig.6 Input impedance as a function of frequency; typical values.

Voo =28V; Zo=10Q.

Fig.7 Optimum load impedance as a function of frequency; typical values.
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NPN microwave power transistor PZ1418B15U
FEATURES PINNING - SOT443A
¢ Interdigitated structure provides high emitter efficiency PIN DESCRIPTION
» Diffused emitter ballasting resistors providing excellent 1 collector

current sharing and withstanding a high VSWR -

s ) o 2 emitter

e Gold metalllzatlmn. realizes very stable characteristics 3 base connected to flange

and excellent lifetime

Multicell geometry gives good balance of dissipated
power and low thermal resistance

Internal input and output prematching ensures good
stability and easy broadband use.

APPLICATIONS

e Common base class-B wideband amplifiers under CW
conditions in military and professional applications, and
to drive the type PZ1418B30U.

DESCRIPTION

NPN silicon planar epitaxial microwave power transistor in
a SOT443A metal ceramic flange package with the base
connected to the flange.

QUICK REFERENCE DATA

O

slis

Top view MAM314

Fig.1 Simplified outline and symbol.

RF performance up to Ty = 25 °C in a common base class-B wideband amplifier.

f Vee PL G Nc Z; 2,
MODE OF OPERATION P
(GHz) v) (W) (dB) (%) (9]
Class-B 1.4t01.8 28 >12.5 >7 >38 see Figs 6
and 7
WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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NPN microwave power transistor PZ1418B15U
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vceo collector-base voltage open emitter - 40 \Y
Vceo collector-emitter voltage open base - 15 \Y
Vces collector-emitter voltage Rege=0Q - 35 \Y
Vego emitter-base voltage open collector - 3 Vv
Ic collector current (DC) - 2 A
Pot total power dissipation Tmb<75°C = 27 W
Tstg storage temperature -65 +200 °C
T; operating junction temperature - 200 °%C
Taid soldering temperature - 235 °C
MGD969
30
Ptot

(W) \
20 \
N

0 50 100 150 200
Tmb (°C)

Fig.2 Power derating curve.
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NPN microwave power transistor PZ1418B15U
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rih j-mb thermal resistance from junction to mounting-base | Tj= 75 °C 4 KIW
Rih mb-h thermal resistance from mounting-base to heatsink | Tj = 75 °C; note 1 0.2 KW
Note
1. See “Mounting recommendations in the General part of handbook SC15”.
CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Icso collector cut-off current Veg=40V;lg=0 5 mA
VCB=30 vV |E=0 25 mA
Ices collector cut-off current Vce=35V; Rge =0 25 mA
leBO emitter cut-off current Veg=15V;Ilc=0 100 HA
APPLICATION INFORMATION
Microwave performance up to Tr, = 25 °C in a common base class B wideband amplifier.
MODE OF f Vcc PL Gp nc Zi; 21
OPERATION (GHz) V) (W) (dB) (%) (Q)
Class-B 1.4t01.8 28 >12.5 >7 >38 see Figs 6 and 7
typ. 15 typ. 7.8 typ. 45
2
i 2]
5 ]u]ufs] 45 Ll v
05 1_ oo / T | W @ ;
i 1 7 output
t p
500 % T %m 9 ) f 500
I oo i I i3
ooud F = Br
C
1-» 254—15 2% 4 5 4—13.5*—’]21 45 +2 6=
: 30 30

Dimensions in mm.

Substrate: Epsilam printed circuit board.
Thickness: 0.635 mm.

Permittivity: e, = 10.

MSAT10

Fig.3 Wideband test circuit board for 1.4 to 1.8 GHz operation.
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NPN microwave power transistor PZ1418B15U
MGD983 MGD987
20 20
Pi:
PL / W) | PL
"4
(W) L /' / 15 (j/::)
/// / 60
10 / / 10 50
/ — el | A
) (2/ /(3) 40
/V/ s
/ \2/SWR
~J_VvswR | |~
0 // 0 1
0 1 2 P; W) 3 1.4 15 1.6 1.7 .Bf (GHZ)LQ

Class-B operation; Voo =28 V; Ty, = 25 °C.
(1) 1.6 GHz.
(2) 1.4 GHz.
(3) 1.8 GHz.

Fig.4 Load power as a function of input power;
typical values.

Class-B operation; Voc =28 V; Tpp =25 °C; Pi=2.5 W.

Fig.5 Load power, efficiency and VSWR as
functions of frequency; typical values.
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PZ1418B15U

NPN microwave power transistor

=5Q.

Fig.6 Input impedance as a function of frequency; typical values.

Fig.7 Optimum load impedance as a function of frequency; typical values.
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NPN microwave power transistor FELMERINE Ral f2taoty
P e PZ2024B20U

FEATURES PINNING - SOT443A
o Interdigitated structure provides high emitter efficiency PIN DESCRIPTION
o Diffused emitter ballasting resistors providing excellent 1 collector
current sharing and withstanding a high VSWR :
i ) o 2 emitter
e Gold metallization realizes very stable characteristics 3 base connected to flange

and excellent lifetime

Multicell geometry gives good balance of dissipated
power and low thermal resistance

Internal input and output prematching ensures good
stability and easy broadband use.

APPLICATIONS Q

e Common base class-B broadband amplifiers under CW
conditions in military and professional applications.

sis

DESCRIPTION

NPN silicon planar epitaxial microwave power transistor in
a SOT443A metal ceramic flange package with the base
connected to the flange.

Top view MAM314

Fig.1 Simplified outline and symbol.

QUICK REFERENCE DATA
RF performance up to T, = 25 °C in a common base class-B wideband amplifier.

f Vee PL Gp Nc Z;Z,
TYPE NUMBER
(GHz) V) W) (dB) (%) (€)
PZ1418B30U 14t01.8 28 >27 =7.3 >38 see Figs 6 and 7
PZ1721B25U 1.7t0 2.1 28 >25 >7 >35 see Figs 11 and 12
PZ2024B20U 2to24 28 220 26 >35 see Figs 16 and 17
WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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: . PZ1418B30U; PZ1721B25U;
NPN microwave power transistors

PZ2024B20U

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vceo collector-base voltage open emitter - 40 Vv
Vceo collector-emitter voltage open base - 15 Vv
VcEs collector-emitter voltage Rge =0Q - 35 Vv
Vego emitter-base voltage open collector - 3 \Y
Ic collector current (DC) - 4 A
Piot total power dissipation Tmp <75 °C - 45 W
Tstg storage temperature -65 +200 °C
T operating junction temperature - 200 °C
Tag soldering temperature - 235 °C

MGD970
50

Ptot
W)
40

30 \

0 50 100 150 200
Tmb (°C)

Fig.2 Power derating curve as a function of
mounting base temperature.
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NPN microwave power transistors

PZ1418B30U; PZ1721B25U;

PZ2024B20U
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rth j-mb thermal resistance from junction to mounting-base | Tj= 75 °C 2.2 KW
Rih mb-h thermal resistance from mounting-base to heatsink | T; = 75 °C; note 1 0.2 KW
Note
1. See “Mounting recommendations in the General part of handbook SC15”.
CHARACTERISTICS
Tmpb = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MAX. UNIT
lcBo collector cut-off current Veg=40V;lg=0 10 mA
VCB=30V; le=0 5 mA
lces collector cut-off current Vce=35V; Rge =0 50 mA
leBo emitter cut-off current Veg=15V;Ilc=0 200 uA
APPLICATION INFORMATION
PZ1418B30U
Microwave performance up to Ty, = 25 °C in a common base class B wideband amplifier.
TYPE f Vcc P|_ Gp Nc Zi; Z|_
NUMBER (GHz) V) w) (dB) (%) (Q)
PZ1418B30U 14t01.8 28 227 7.3 >38 see Figs 6 and 7
typ. 35 typ. 8.4 typ. 45
—| 2 |24 e 5 > —| 5 TZT 55 2 |-
1 %
input —z=z > %— L 21 T«% ' - output
50 Q . % [} 50 0
0.65 T l T ? . 100 pF
6.5 o o (ATC)
2 é MGK064

Dimensions in mm.

Thickness: 0.635 mm.
Permittivity: €, = 10.

Substrate: Epsilam printed-circuit board.

Fig.3 Wideband test circuit board for 1.4 to 1.8 GHz operation (PZ1418B30U).
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NPN microwave power transistors

PZ1418B30U; PZ1721B25U;

Class-B operation; Vcc =28 V; Typ =25 °C.
(1) 1.4 GHz.
(2) 1.6 GHz.
(8) 1.8 GHz.

Fig.4 Load power as a function of input power;
typical values for PZ1418B30U.

PZ2024B20U
a0 MGD984 . i
P
L | BE
F‘L / :/" (CVIS \\
w) //j/)’ 30
/ nc
7 (%)
20 50
/) ~—{c|
40
| YSwR
y [ vswn
0 1
0 2 “ mw © 14 15 16 17 18, (G’

Class-B operation; Voc =28 V; Tp =25 °C; Pi=5W.

Fig.5 Load power, efficiency and VSWR as
functions of frequency; typical value
for PZ1418B30U.
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PZ1418B30U; PZ1721B25U;

NPN microwave power transistors PZ2024B20U

1 MGL024

1 MGL025

Fig.7 Optimum load impedance as a function of frequency; typical values for PZ1418B30U.

1997 Feb 19 306



Philips Semiconductors

Product specification

NPN microwave power transistors

PZ1418B30U; PZ1721B25U;

PZ2024B20U
PZ1721B25U
Microwave performance up to Tr,, = 25 °C in a common base class B wideband amplifier.
TYPE f Vcc PL Gp nc Zi; Z|_
NUMBER (GHz) ) w) (dB) (%) (Q)
PZ1721B25U 1.7to 24 28 225 2T >35 see Figs 11 and 12
typ. 30 typ. 7.8 typ. 44
#2+5+‘ 4 ‘« —>3T3«Tz 3\«5»2&
| i 1
, B ! t
input —¢= : %JZ 10 10 5 output
50 Q t | B 50 Q
0.65 T ¥ ? 1
4 s 2 100 pF
5 (ATC)  mGkoe3
Dimensions in mm.
Substrate: Epsilam printed-circuit board.
Thickness: 0.635 mm.
Permittivity: &, = 10.
Fig.8 Wideband test circuit board for 1.7 to 2.1 GHz operation (PZ1721B25U).
MGL008 MGLO14
40 ‘] 35 ‘ T T T
™
P
PL ) F’L \ ! 1 | L [\ nc
= o W ]
/] % \ | 50
/ ~— n
20 / ey g : i 40
/ | an
i B
/ | | ‘ VSWR
gy \ L ?
/ T~ YSWR -
0 - . 1
0 2 4 6 ! S i ; ; !
P (W) o B 1.8 1.9 2.0 2 1f (GHZ)QQ
Class-B operation; Vg =28 V; Ty, = 25 °C.
(1) 1.7 GHz. Class-B operation; Vg = 28 V; Ty = 25 °C; Pj= 5 W.
(2) 1.9 GHz.
(3) 2.1GHz. Fig.10 Load power, efficiency and VSWR as
Fig.9 Load power as a function of input power; ?ng;;n;;;fé;egyency; Yplcal velues
typical values for PZ1721B25U. 4 ’

1997 Feb 19

307



Philips Semiconductors Product specification

PZ1418B30U; PZ1721B25U;

NPN microwave power transistors PZ2024B20U

1 MGL026

Z,=5Q.

Fig.11 Input impedance as a function of frequency; typical values for PZ1721B25U.

1 MGL027

Fig.12 Optimum load impedance as a function of frequency; typical values for PZ1721B25U.
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NPN microwave power transistors

PZ1418B30U; PZ1721B25U;

PZ2024B20U
PZ2024B20U
Microwave performance up to Tryp = 25 °C in a common base class B wideband amplifier.
TYPE f Vee PL Gp Ne 22y
NUMBER (GHz) (V) (W) (dB) (%) (Q)
PZ2024B20U 2to2.4 28 >20 >6 >35 see Figs 16 and 17
typ. 26 typ. 7 typ. 42
zz2
3 5+.5 6 5 _1{5 1.5 T -2
2 feze 08
0.8 A L
input % 2—7 L —‘ * * output
50Q [F @ i’ = |_||T 500
Fez ez | Werrrs, 72 18
100 pF
e (ATC)
e 25 REGR = 2.712.5l el 25 Lo, 5
30 30
MSA109
Dimensions in mm.
Substrate: Epsilam printed-circuit board.
Thickness: 0.635 mm.
Permittivity: €, = 10.
Fig.13 Wideband test circuit board for 2 to 2.4 GHz operation (PZ2024B20U).
40 MGLO16 35 MGLO15
AL PL nc
PL i ZEHZ = ™ (%)
W &
" A/ 5 25 50
Y, ]
p T]C
20 Aé/ s - 40
}//
4 VSWR
2
—_—
T~——1 vewR | |
0 1
0 2 Pi w) 20 2.1 2.2 23 2.4f (GHz)2‘5
Class-B operation; Voc =28 V; Tmp =25 °C; Pj=5W.
Class-B operation; Vo = 28 V; Trp = 25 °C. . .
Fig.15 Load power, efficiency and VSWR as
Fig.14 Load power as a function of input power; ;uncg;;oszzfé;%qdjency; typical values
typical values for PZ2024B20U. or :
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PZ1418B30U; PZ1721B25U;
PZ2024B20U

NPN microwave power transistors

1 MGL028

Fig.17 Optimum load impedance as a function of frequency; typical values for PZ2024B20U.
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NPN microwave power transistor PZB16035U
FEATURES PINNING - SOT443A
o Interdigitated structure provides high emitter efficiency PIN DESCRIPTION
» Diffused emitter ballasting resistors providing excellent 1 collector
current sharing and withstanding a high VSWR :
e ) o 2 emitter
¢ Gold metallization realizes very stable characteristics 3 base connected to flange

and excellent lifetime

Multicell geometry gives good balance of dissipated
power and low thermal resistance.

Input matching cell improves input impedance and
allows an easier design of wideband circuits.

APPLICATIONS O

e Common base class-B power amplifiers under CW
conditions in military and professional applications up to
1.6 GHz.

3

sls

—
DESCRIPTION L S
NPN silicon planar epitaxial microwave power transistor in ) o )
a SOT443A metal ceramic flange package with the base Fig.1 Simplified outline and symbol.
connected to the flange.

QUICK REFERENCE DATA
RF performance up to Ty, = 25 °C in a common base class-B selective amplifier.

f Vee PL G Nc Z;Z,
MODE OF OPERATION P
(GHz) v) (W) (dB) (%) ()
Class-B (CW) 1.55 28 >35 >8 >45 see Figs 5
and 6
WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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NPN microwave power transistor PZB16035U
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 40 \
Vceo collector-emitter voltage open base - 15 \%
Vces collector-emitter voltage Rge=0Q - 35 \
VEeBo emitter-base voltage open collector - 3 \'
lc collector current (DC) - 4 A
Piot total power dissipation Tip=75°C - 45 W
Tstg storage temperature —-65 +200 °C
T operating junction temperature - 200 °C
Tsiq soldering temperature Up to 0.2 mm from the flange; |- 235 °C
t<10s
MGD968
60
Ptot
(w)
40
N

. N

0 50 100 150 200
Tmb (°C)

Fig.2 Power derating curve.
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NPN microwave power transistor PZB16035U

THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rih j-mb thermal resistance from junction to mounting-base | Tj =75 °C 2.2 KW
Rith mb-h thermal resistance from mounting-base to heatsink | T; = 75 °C; note 1 0.2 KIW
Note

1. See “Mounting recommendations in the General part of handbook SC15”.

CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS TYP. MAX. UNIT

lcBo collector cut-off current Veg=40V;Ig=0 - 10 mA
VCB=30V; lg=0 = 5 mA

lces collector cut-off current Vcer=35V; Rge =0 - 50 mA

leBo emitter cut-off current Veg=15V;Ilc=0 - 200 LA

Ceb collector-base capacitance Veg=28V;lg=Ilc=0 17 - pF

APPLICATION INFORMATION
Microwave performance up to Tr,, = 25 °C in a common base class B selective amplifier; note 1.

MODE OF f Vee PL Gp Ne Z:ZL
OPERATION (GHz) v) (W) (dB) (%) (@)
Class B (CW) 1.55 28 >35; typ. 38 | >8;typ. 9.8 | >45;typ. 50 see Figs 5 and 6
Note

1. Amplifier consists of pre-matching test-circuit with complementary input and output slug tuners.

—» 4 <—9—>[<—6->‘ 4—6_5-T5_5>l<—9—> 3 (=

input —=2=
50 Q

? »$&
N
[
‘ > 4—>‘
<« E S
v
N
‘« o +‘

— = — MGKo62

Dimensions in mm.

Substrate: Epsilam printed-circuit board.
Thickness: 0.65 mm.

Permittivity: €, = 10.

Fig.3 Prematching test circuit boards for CW, class B operation at 1.55 GHz.
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NPN microwave power transistor

PZB16035U

MGD986

40

PL PL
(W) LT ™~
36 ™~ nc
(%)
2 nc
- - 2 50
LT
/
40
2
VSWR —1
U VSWR
1
1.50 1.55 f (GH2) 1.60

Vee =28 V; Ty =25 °C.

Fig.4 Load power, efficiency and VSWR as
functions of frequency.

1 MGLO21

PL=38W;Z,=5Q.

Fig.5 Input impedance as a function of frequency; typical values.
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NPN microwave power transistor PZB16035U

1 MGL020

PL=38W;Z,=5Q.

Fig.6 Optimum load impedance as a function of frequency; typical values.
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NPN microwave power transistors RX1214B80W; RX1214B130Y
T S L S B T T o R A R e R e o U S T P SR T

FEATURES QUICK REFERENCE DATA

Suitable for short and medium Microwave performance up to Ty, = 25 °C in a common-base class C

pulse applications upto 1 ms pulse  narrowband amplifier.

1 O,
w!dth, 10% Fiuty factor' A MODE OF —— § Voo P Gp Ec
o Diffused emitter ballasting resistors OPERATION (GHz) | (V) (W) (dB) (%)
improve ruggedness Class C t,=500pus; | 1.2to | 40 | >80 | >7 | >35
¢ Interdigitated emitter-base RX1214B80W |6 =10% 1.4
structure provides high emitter Class C t,=150ps; | 1.2to | 50 | >130 | >7 | =35
efficiency RX1214B130Y |5 =5% 1.4

Gold metallization with barrier
realizes very stable characteristics
and excellent lifetime

Multicell geometry improves power PIN DESCRIPTION
sharing and reduces thermal 1
resistance

PINNING - SOT439A

collector

2 emitter

Internal input and output
prematching networks allow an
easier design of circuits.

3 base connected to flange

APPLICATIONS

Common-base class C broadband
pulsed power amplifiers for radar 1

applications in the 1.2 to 1.4 GHz f c
band. Also suitable for long pulse, L‘—
heavy duty operation within this band.

DESCRIPTION .

2 MAMO45

|
NPN silicon planar epitaxial Top view —l—
microwave power transistor in a
SOT439A metal ceramic flange
package, with base connected to
flange.
Fig.1 Simplified outline and symbol.

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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NPN microwave power transistors

RX1214B80W; RX1214B130Y

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter — 65 Vv
Vceo collector-emitter voltage open base - 15 \
Vces collector-emitter voltage Rge=0Q - 60 Vv
Vego emitter-base voltage open collector - 3 \
Ic collector current (DC) tp <150 us; 8 < 5% - 9 A
Piot total power dissipation Tmb < 75 °C; t, <150 ps; 8 < 5% - 280 W
Tstg storage temperature -65 [+200 [°C
T operating junction temperature = 200 |°C
Tsid soldering temperature t<10 s; note 1 - 235 °C

Note

1. Up to 0.2 mm from ceramic.

MGA256

300

Pot \

(W)

200 \
100 \

250
Tmb (°C)

tp = 150 S; & = 5%; Piot max = 280 W.

Fig.2 Maximum power dissipation derating as a
function of mounting base temperature.
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NPN microwave power transistors

RX1214B80W; RX1214B130Y

THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rih j-mb thermal resistance from junction to mounting base | T; = 120 °C 1.75 KW
Rih mb-h thermal resistance from mounting base to heatsink | note 1 0.2 K/IW
Zihjn thermal impedance from junction to heatsink tp = 150 us; & = 5%; 0.4 K/w

notes 1 and 2
Notes
1. See “Mounting recommendations in the General part of handbook SC15”.
2. Equivalent thermal impedance under pulsed microwave operating conditions.
CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
lceo collector cut-off current le=0;Veg=50V - 6 mA
leBo emitter cut-off current lc=0;Vegg=15V - 0.6 mA
V(BR)CES collector-emitter breakdown voltage lc=60mA; Vge =0 60 - \Y

APPLICATION INFORMATION
Microwave performance up to T, = 25 °C in a common-base test circuit as shown in Fig.3.

MODE OF f Vee PL Gp Nec
OPERATION| CONDTIONG (GHz2) V) W) (dB) (%)
Class C to =150 us; 6 = 5% 12t01.4 50 >130; typ. 140 >7; typ. 7.5 >35; typ. 39

tp =500 us; 6 = 10% 12t0 1.4 40 typ. 80 typ. 8.5 typ. 40
List of components (see Fig.3)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
L 0.5 mm copper wire total length = 15 mm
C1 trimmer capacitor 0.6~ 5 pF Tekelec, ref AT3-7271SL
c2 chip capacitor
C3 tantalum capacitor 10 uF, 50 V
C4 feedthrough bypass capacitor Erie, ref.1250-003
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NPN microwave power transistors

RX1214B80W; RX1214B130Y

input

Substrate: Epsilam 10.
Thickness: 0.635 mm.
Permittivity: e, = 10.

30 mm

30 mm

Fig.3 Broadband test circuit.

MBC725

output

e
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NPN microwave power transistors RX1214B80W; RX1214B130Y
MGA258 MGA257
10 45
Gp nc
(dB) (%)
9 43
| //
8 41
7 39
6 37
5 35
1.1 12 13 14 15 1.1 12 13 14 15
f (GHz) f (GHz)
Class C pulse operation; t; = 500 s; § = 5%.
Class C pulse operation; t, = 500 ps; § = 5%. Vec=50V; Po g 139 w. -
Voc =50 V; Po = 130 W. Broadband test circuit as shown in Fig.3.
Broadband test circuit as shown in Fig.3.
Fig.5 Collector efficiency as a function
Fig.4 Power gain as a function of frequency. of frequency.
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NPN microwave power transistors RX1214B80W; RX1214B130Y

Vee =50V; Zo =10 Q; Poyr = 130 W.

Fig.6 Input impedance as a function of frequency, associated with optimum load impedance.

1 MGA254

Vee=50V; Zo =10 Q; Poyr = 130 W.

Fig.7 Load impedance as a function of frequency, associated with optimum input impedance.
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Microwave power transistor RX1214B170W
B B B T G S e P BB s 7 5 R B S0 P07 A S S

FEATURES QUICK REFERENCE DATA

o Suitable for short and medium Microwave performance up to T, = 25 °C in a common base class C

pulse applications upto 1 mspulse  narrowband amplifier.

width, 10% duty factor
. : o MODE OF | conpirions | . Vec | P\ Gp | Tc
¢ Diffused emitter ballasting resistors OPERATION (GHz) V) W) (dB) (%)
improve ruggedness Class C t,=500pus; [1.2to1.4| 42 | 2170 | 6.7 | 240
o Interdigitated emitter-base 5=10%
structure provides high emitter
i PINNING - SOT439A
o Gold metallization with barrier .
realizes very stable characteristics PIN DESCRIPTION
and excellent lifetime prerp—
e Multicell geometry improves power > amitter
sharing and reduces thermal
resistance 3 base connected to flange
e Internal input and output
prematching networks allow an
easier design of circuits.
APPLICATIONS
Intended for use in common-base ( ]
class C broadband pulsed power u_’_J o
amplifiers for radar applications in the w
1.2 to 1.4 GHz band. Also suitable for St b
long pulse, heavy duty operation g | :
within this band. T e
J__ 2 MAMO45
Top view
DESCRIPTION
NPN silicon planar epitaxial
microwave power transistor in a
SOT439A metal ceramic flange
package, with base connected to Fig.1 Simplified outline and symbol.
flange.
WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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Microwave power transistor RX1214B170W

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 65 \
Vces collector-emitter voltage Rge =0 - 65 Vv
Vceo collector-emitter voltage open base - 15 \
VeBo emitter-base voltage open collector - 3 \
Ic collector current tp <150 us; 6 < 5% = 15 A
Piot total power dissipation Tmb <75 °C; t, <150 us; 8 < 5% - 350 W
Tstg storage temperature —65 +200 |°C
T junction temperature - 200 °C
Tsig soldering temperature t<10 s; note 1 - 235 °C

Note

1. Upto 0.2 mm from ceramic.

MLC453
400

Ptot
W)

300 AV

200

0 50 100 150 200
Trp (°C)

tp= 150 ps; & = 5%.

Fig.2 Power derating curve.
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Microwave power transistor RX1214B170W
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rih j-mb thermal resistance from junction to mounting base |T;= 120 °C 1.9 KW
Rih mb-h thermal resistance from mounting base to heatsink | note 1 0.2 KW
Zin thermal impedance from junction to heatsink tp = 500 ps; 8 = 10%; 0.28 Kw
notes 1 and 2

Notes
1. See “Mounting recommendations in the General part of handbook SC15”.
2. Equivalent thermal impedance under pulsed microwave operating conditions.

CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
lcBo collector cut-off current le=0; Veg=50V - 20 mA
leso emitter cut-off current lc=0;Vgg=15V - 2 mA
V(BR)CES collector-emitter breakdown voltage | Ic =60 mA; Vgg =0 65 - \Y

APPLICATION INFORMATION
Microwave performance up to T, = 25 °C in a common-base test circuit as shown in Fig.3; note 1.

MODE OF f Vee PL Gp ne
OPERATION GRS (GHz) (\)) (W) (dB) (%)
Class C tp = 500 ps; 8 = 10% 12to 1.4 42 170 >6.7 >40

typ. 7.2 typ. 45
Note

1. Equivalent thermal impedance under pulsed microwave operating conditions.
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Microwave power transistor RX1214B170W

input

Dimensions in mm.
Substrate: Epsilam 10.
Thickness: 0.635 mm.
Permittivity: e, = 10.

Fig.3 Broadband test circuit.
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Microwave power transistor

RX1214B170W

List of components (see Fig.3)

COMPONENT DESCRIPTION VALUE ORDERING INFORMATION
C1 variable gigatrim capacitor 0.6 to 5 pF Tekelec AT3-7271SL
c2 variable gigatrim capacitor 0.8 to 8 pF Tekelec 729-1
C3 capacitor 100 pF ATC 100A101kp50x
C4 tantalum capacitor 10 uF; 50 V
C5 feedthrough bypass capacitor Erie 1250-003
L1, L2 0.65 mm copper wire;
total length = 24 mm;
height of loop = 10 mm
L3 4 turns 0.65 mm copper wire;
total length = 4 mm;
internal diameter = 3 mm
MLC454 MLC455
8 51
Gp Ne
(dB) (%)
e
~—
7 49
6 47
12 1.3 1.4 1.2 1.3 1.4
f (GHz) f (GHz)
Class C pulse operation.
Class C pulse operation. tp =500 us; § = 10%; Ve = 42 V; Po = 170 W.
tp = 500 pis; 8 = 10%; Vg = 42 V; Po = 170 W. In broadband test circuit as shown in Fig.3.
In broadband test circuit as shown in Fig.3.
Fig.5 Collector efficiency as a function.
Fig.4 Power gain as a function of frequency. of frequency.
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NPN microwave power transistor RX1214B300Y
FEATURES PINNING - SOT439A
e Interdigitated structure provides high emitter efficiency PIN DESCRIPTION
e Diffused emitter ballasting resistors providing excellent 1 collector
current sharing and withstanding a high VSWR -
e ) o 2 emitter
o Gold metallization realizes very stable characteristics 3 base connected to flange

and excellent lifetime

Multicell geometry improves power sharing and reduces
thermal resistance

Internal input and output matching networks for an easy
circuit design. /111
|
(o]

APPLICATIONS ___L,*,

e« Common base class-C wideband amplifiers operating |
under pulsed conditions, recommended for L-band T

radar applications. 2 MAMO45
Top view

DESCRIPTION

NPN silicon planar epitaxial microwave power transistor in
a SOT439A metal ceramic flange package with the base

Fig.1 Simplified outline and symbol.
connected to the flange.

QUICK REFERENCE DATA
Microwave performance at Try, < 25 °C in a common base class-C wideband amplifier.

f Vee PL Gp Nc Z;Z,
MODE OF OPERATION
(GHz) V) W) (dB) (%) (©)
Class-C 12to1.4 50 >250 >7 >35 see Fig 6
t, =150 us; 8=5%
WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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NPN microwave power transistor RX1214B300Y
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veso collector-base voltage open emitter - 65 Vv
Vces collector-emitter voltage Rge=0Q — 60 \"
VeBo emitter-base voltage open collector = 3 \
Ic collector current (DC) to <150 us; =5 % - 21 A
Piot total power dissipation tp <150 us; 8 =5 %; - 570 W
Tb=75°C
Tstg storage temperature —-65 +200 °C
Tj operating junction temperature - 200 °C
Tsid soldering temperature at 0.2 mm from case; t<10s |- 235 °C

MGD976

800
Ptot
(W)
600
N
- A
N\

200 \\

-50 0 50 100 150 200
Tmb (°C)

=150 pus; 8=5%

Fig.2 Power derating curve.
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NPN microwave power transistor RX1214B300Y
THERMAL CHARACTERISTICS
Tj=100 °C unless otherwise specified
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rith j-mb thermal resistance from junction to mounting-base 0.8 K/W
Rth mb-h thermal resistance from mounting base to heatsink | note 1 0.2 KW
Zihj-n thermal impedance from junction to heatsink t, =150 ps; 8 =5 %; 0.22 K/W
notes 1 and 2

Notes
1. See “Mounting recommendations in the General part of handbook SC15”.
2. Equivalent thermal impedance under nominal pulse microwave operating conditions.

CHARACTERISTICS

Tmb = 25 °C unless otherwise specified
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
V(BRr)cBO collector-base breakdown voltage lc=140mA; lg=0 65 - \%
V(BR)CES collector-emitter breakdown voltage lc=140 mA; Rge =0 Q 60 - \Y
V(BR)EBO emitter-base breakdown voltage lc =0; lg =20 mA 3 - \Y
lco collector cut-off current Veg=50V;lg=0 - 14 mA
leBO emitter cut-off current Veg=15V;Ic=0 - 1.4 mA

APPLICATION INFORMATION
Microwave performance at T, < 25 °C in a common base class C wideband amplifier.

f Vee PL Gp nc Z;Z,
MODE OF OPERATION
(GHz) V) W) (dB) (%) Q)
Pulsed 1.2t01.4 50 >250 27 >35 see Fig 6
tp =150 us; 6 =5% typ. 320 typ. 8 typ. 40
to =300 pus; 6=10% 1.2t01.4 50 typ. 300 typ. 7.5 typ. 35 see Fig 6
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NPN microwave power transistor RX1214B300Y
2 output
50 Q
4 —»|
MGKO065
Dimensions in mm.
Substrate: Epsilam printed-circuit board.
Thickness: 0.635 mm.
Permittivity: e, = 10.
Fig.3 Wideband test circuit board for 1.2 to1.4 GHz application.
MBHZ04 MBH903
400 10
Cp
P (dB)
L Pin =60 W
w) ~~ .
\ ~
\ ™
300 = 8 -y
/] \\\ \\
N TN 40W
7
200 6
1.18 1.26 1.34 142 ¢ (Ghy) 15 1.18 1.26 134 gy 142
to = 150 us; 8= 5 %. tp =150 us; § = 5 %.
Fig.4 Load power as a function of frequency; Fig.5 Power gain as a function of frequency;
typical values. typical values.
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NPN microwave power transistor RX1214B300Y

1 MCDE31

Zo=5Q;Voc =50 V; P =250 W; Ty, = 25 °C; t; = 150 ps; 8 = 5 %,; class C operation.

Fig.6 Input and optimum load impedances as functions of frequency; typical values.
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NPN microwave power transistor RX1214B350Y

FEATURES

¢ Suitable for short and medium
pulse applications up to 1 ms/10%

QUICK REFERENCE DATA
Microwave performance up to T, = 25 °C in a common base class C
broadband amplifier.

e Internal input prematching MODE OF f Vee PL Gp Nc
networks allow an easier design of OPERATION CONDITIONS (GH2) V) (W) (dB) (%)
o Class C t,=130ps; |[12to1.4| 50 | 280 | >7 | 240

o Diffused emitter ballasting resistors 8=6%
improve ruggedness

o Interdigitated emitter-base PINNING - SOT439A
structure provides high emitter
efficiency PIN DESCRIPTION

¢ Gold metallization with barrier 1 collector
realizes very stable characteristics 2 emitter
and exeelpnrirogme 3 base connected to flange

e Multicell geometry improves power
sharing and reduces thermal
resistance.

APPLICATIONS

Common base, class C, broadband,
pulsed power amplifiers for L-Band

radar applications in the i
1.2 to 1.4 GHz band. Also suitable for
medium pulse, heavy duty operation
within this band. i e

MAMO045
Top view

DESCRIPTION

NPN silicon planar epitaxial
microwave power transistor in a
SOT439A metal ceramic flange
package with base connected to
flange.

Fig.1 Simplified outline and symbol.

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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NPN microwave power transistor RX1214B350Y

LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vceo collector-base voltage open emitter - 65 \"
Vceo collector-emitter voltage open base - 20 \Y
Veces collector-emitter voltage Rge=0Q - 65 Vv
VEeBo emitter-base voltage open collector = 3 Vv
lc collector current (DC) tp<130us; §<6% |- 25 A
Piot total power dissipation Tinp:< 75 °C; - 750 W

t,<30us; 6<1%
Tstg storage temperature —65 200 °C
T operating junction temperature - 200 °C
Teid soldering temperature t<10 s; note 1 - 235 °C
Note

1. Up to 0.2 mm from ceramic.

MGA259
800

Ptot \
(W)

600

400 \

200

0
-100 0 100 200 300
Tamb (°C)

Ptot max = 750 W; t, < 30 us; 8 < 1%.

Fig.2 Maximum power dissipation derating as a
function of mounting base temperature.
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NPN microwave power transistor RX1214B350Y
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rih j-mb thermal resistance from junction to mounting base | T; =120 °C 1.2 Kw
Rih mb-h thermal resistance from mounting base to heatsink | note 1 0.2 KIW
Zihjh thermal impedance from junction to heatsink tp = 130 ps; 8 = 6%; 0.17 KIW
Tj=110°C; notes 1 and 2

Notes
1. See “Mounting recommendations in the General part of handbook SC15”.
2. Equivalent thermal impedance under pulsed microwave operating conditions.

CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MAX. UNIT
lceo collector cut-off current Veg=50V;Ilg=0 30 mA
leso emitter cut-off current Veg=15V;Ilc=0 3 mA

APPLICATION INFORMATION
Microwave performance up to Tmp = 25 °C in @ common base test circuit as shown in Fig.3.

Vee
MODE OF f PL Gp ne
OPERATION CONRITIONS (GHz2) V) W) (dB) (%)
note 1
Class C tp = 130 ps; & = 6%; note 2 12to1.4 50 280 =27; >40;
typ. 8 typ. 44

Notes
1. Vg during pulse.
2. Operating conditions and performances for other pulse formats can be made available on request.
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NPN microwave power transistor

RX1214B350Y

————— 30 mm ‘ | 30 mm

MBC721

input

Fig.3 Broadband test circuit.

40 mm

output

MBC722
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NPN microwave power transistor RX1214B350Y

List of components (see Fig.3)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.

115 12,1.3 3 turns 0.65 mm diameter int dia. = 4 mm;

copper wire length of turn =3 mm

C1 capacitor 100 pF ATC, ref. 100B101KP50X

c2 tantalum capacitor 10 uF, 50 V

C3 electrolytic capacitor 470 uF, 63V

C4 feedthrough bypass capacitor Erie, ref.1250-003

C5 variable gigatrim capacitor 0.8 - 8pF Tekelec, ref.729.1

Ccé6 capacitor 4.7 nF

R1 resistor 4.7Q

The test jig consists of two circuits (input and output), each being 30 mm x 40 mm in size. The two circuits are mounted
on a 10 mm thick hard aluminium alloy block. A recess should be machined in the aluminium block in which the transistor
can be mounted. The mounting surface must be lapped to a surface roughness of Ra <0.5 um and the sum of the depth
of the recess and the thickness of the circuits should not exceed the specified minimum dimension between mounting

face and the leads of the transistor. Tolerances on this dimension may be absorbed by placing a gold plated metal shim
under the leads, close to the body of the transistor.

MGA261

10

(dB)

1.2 1.3 1.4 1.5
f (GHz)

Class C pulse operation; t, = 130 us; 8 = 6%.
Vec =50V; Po =280 W.
Broadband test circuit as shown in Fig.3.

Fig.4 Power gain as a function of frequency.

MGA260
50
Nc
(%)
48
46
44 \\
42
40
1.1 1.2 1.3 1.4 1.5
f (GHz)
Class C pulse operation; t, = 130 ps; = 6%.
Vee =50 V; Po =280 W.
Broadband test circuit as shown in Fig.3.
Fig.5 Collector efficiency as a function
of frequency.
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NPN microwave power transistor RX1214B350Y

Vec=50V;Zo=5Q; Po=280W.

Fig.6 Input impedance as a function of frequency, associated with optimum load impedance.

Voe =50 V; Zo =5 Q; Po =280 W.

Fig.7 Optimum load impedance as a function of frequency, associated with input impedance.
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NPN microwave power transistor RZ1214B35Y
FEATURES PINNING - SOT443A
¢ Interdigitated structure provides high emitter efficiency PIN DESCRIPTION
» Diffused emitter ballasting resistor providing excellent 1 collector
current sharing and withstanding a high VSWR -
s ) o 2 emitter
o Gold metallization realizes very stable characteristics 3 base connected to flange

and excellent lifetime

Multicell geometry gives good balance of dissipated
power and low thermal resistance

Internal input matching ensures good stability and
allows an easier design of wideband circuits.

APPLICATIONS O

e Common base class-C wideband pulsed power
amplifiers for L-band radar applications in the
1.2to 1.4 GHz band.

3

H

DESCRIPTION Top view MAM314

NPN silicon planar epitaxial microwave power transistor in
a SOT443A metal ceramic flange package with the base
connected to the flange.

Fig.1 Simplified outline and symbol.

QUICK REFERENCE DATA
Microwave performance up to Ty, = 25 °C in a common base class-C wideband amplifier.

f Vee PL G Nc 237,
MODE OF OPERATION P
(GHz) (v) (W) (dB) (%) (9))
Class-C; t, = 150 ps; 8 = 5% 1.2t01.4 50 >35 >7 >30 see Fig 4
WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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NPN microwave power transistor RZ1214B35Y
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vceo collector-base voltage open emitter - 65 \
Vceo collector-emitter voltage open base - 15 \
Vces collector-emitter voltage Rge=0Q - 60 \%
VEBO emitter-base voltage open collector - 3 Vv
Ic collector current (DC) tp < 150 us; 8 < 5%< - 3 A
Piot total power dissipation T £ 75°C; - 125 W

tp <150 ps; 8 < 5%
Tstg storage temperature -65 +200 °C
T; operating junction temperature - 200 °C
Teid soldering temperature at 0.2 mm from the case; - 235 °C
t<10s
150 MGD974
Ptot
(W
100
50
0
0 50 100 150 200
Tmp (O
to = 150 ps; & = 5%.
Fig.2 Power derating curve.
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NPN microwave power transistor RZ1214B35Y
THERMAL CHARACTERISTICS
T; =75 °C unless otherwise specified

SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rth j-mb thermal resistance from junction to mounting-base 5 KW
Rih mb-h thermal resistance from mounting-base to heatsink | note 1 0.2 KIW
Zihjh thermal resistance from junction to heatsink to =100 pus; 6 =10 %,; 1 KIW

notes 1 and 2
Notes
1. See “Mounting recommendations in the General part of handbook SC15”.
2. Equivalent thermal impedance under pulsed microwave operating conditions.
CHARACTERISTICS
T; = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Viericeo | collector-base breakdown voltage Ic=20mA;lg=0 65 - Vv
V(BR)CES collector-emitter breakdown voltage lc=20mA; Rge =0 60 - \%
V(BRr)EBO emitter-base breakdown voltage lc=0;lg=3mA 3 Vv
lceo collector cut-off current Veg=50V;Ilg=0 - 2 mA
leBo emitter cut-off current Veg=15V;lg=0 - 0.2 mA

APPLICATION INFORMATION
The transistors are 100% tested under the following conditions
MODE OF f Vee Pr Gp Nc Z; 2,
OPERATION CONRMONS (GHz) V) (W) (dB) (%) (Q)
Class-T tp=150ps; 6=5% |1.2t01,4 50 typ.40; >35 | typ.7.8;>7 | typ.35;>35 | see Fig 4
tp =300 pus; 6=10% | 1.2t0 1,4 50 typ.40; typ.7 typ.35 see Fig 4
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NPN microwave power transistor RZ1214B35Y

input

Ja «— 8 —»|=5-»la— 10 —> —»| 515 |*5-»le— 8 —»| 3 MaKos1
Dimensions in mm.

Substrate: Epsilam.
Thickness: 0.635 mm.
Permittivity: e, = 10.

Fig.3 Wideband test circuit for class C operation at 1.2 to 1.4 GHz.

1 MCD626

Class C operation; Vgg = 50 V; P = 35 W; Z,=5 Q; t, = 150 ps; 8 = 5%.

Fig.4 Input and optimum load impedances as functions of frequency; typical values.
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NPN microwave power transistor RZ1214B65Y
e T A B B e 3 S T R e T e P O P e R B S IR e |
FEATURES PINNING - SOT443A
« Interdigitated structure provides high emitter efficiency PIN DESCRIPTION
e Diffused emitter ballasting resistor providing excellent 1 collector

current sharing and withstanding a high VSWR -

. ) . 2 emitter
¢ Gold metallization realizes very stable characteristics 3 base connected to flange

and excellent lifetime

o Multicell geometry gives good balance of dissipated
power and low thermal resistance

¢ Internal input and output matching ensures good
stability and allows an easier design of wideband
circuits.

APPLICATIONS O

¢ [ntended for use in common base class B wideband
pulsed power amplifiers for L-band radar applications in
the 1.2 to 1.4 GHz band.

H -

Top view MAM314
DESCRIPTION
NPN silicon planar epitaxial microwave power transistor in
a SOT443A metal ceramic flange package with the base Fig.1 Simplified outline and symbol.

connected to the flange.

QUICK REFERENCE DATA
Microwave performance up to T, = 25 °C in a common base class B wideband amplifier.

f Vce PL G ne Z;Z,
MODE OF OPERATION P
(GHz) (v) w) (dB) (%) (Q)
Class-B; tp = 150 ps; 8=5% 1.2t01.4 50 >70 >7 >35 see Fig 4
WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided that the BeO slab 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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NPN microwave power transistor RZ1214B65Y
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 65 Vv
Vceo collector-emitter voltage open base - 15 Vv
Vces collector-emitter voltage Rge=0Q - 60 Vv
Veso emitter-base voltage open collector - 3 Vv
Ic collector current (DC) t, <150 us; 6 < 5% - 6 A
Piot total power dissipation T <75 °C; - 225 w
t, < 150 pis; § <5%
Tstg storage temperature -65 +200 °C
T operating junction temperature - 200 °C
Tsid soldering temperature at 0.2 mm from the case; - 235 °C
t<10s
MGD977
250
Ptot
(W)

200

150 \
100 \
. \

0 50 100 150 200
Tmb (°C)

tp = 150 ps; 8 = 5%.

Fig.2 Power derating curve.
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NPN microwave power transistor RZ1214B65Y
THERMAL CHARACTERISTICS
Tj =75 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MAX. UNIT
Rih j-mb thermal resistance from junction to mounting-base 2.5 KW
Rth mb-h thermal resistance from mounting-base to heatsink | note 1 0.2 K/W
Zihjn thermal resistance from junction to heatsink tp =100 ps; 8 = 10 %; 0.55 K/W

notes 1 and 2
Notes
1. See “Mounting recommendations in the General part of handbook SC15”.
2. Equivalent thermal impedance under pulsed microwave operating conditions.
CHARACTERISTICS
Tmb = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Viericeo | collector-base breakdown voltage lc=40mA;lg=0 65 - \%
V(BR)CES collector-emitter breakdown voltage lc=40mA; Rge =0 60 - Vv
lceo collector cut-off current Veg=50V;Ilg=0 - 4 mA
leBO emitter cut-off current Veg=15V;lc=0 - 0.4 mA

APPLICATION INFORMATION
The transistors are 100% tested under the following conditions.
MODE OF f Vcc P|_ Gp Nec Z|; ZL
oPERATION | CONDITIONS | iy | ) W) (dB) (%) ©)
Class-B tp=150ps;6=5% |1.2t01,4 50 typ.80; >70 | typ.7.8;>7 | typ.40; >35 | see Fig 4
tp =300 ps; 6=10% | 1.2t0 1,4 50 typ.80; typ.7 typ.30 see Fig 4
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NPN microwave power transistor RZ1214B65Y

-
wm

-

input

t

4.8 4 |- MGK060

N
T NN
zu\\\ﬂ
v [ 0

a

1]

DE

JLLLLL

Dimensions in mm.
Substrate: Epsilam.
Thickness: 0.635 mm.
Permittivity: €, = 10.

Fig.3 Wideband test circuit for class B operation at 1.2 to 1.4 GHz.

1 MBC985

Class B operation; Vcg = 50 V; P = 65 W; Zo =5 Q; 1, = 150 us; 8 = 5%.

Fig.4 Input and optimum load impedances as functions of frequency; typical values.
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Microwave transistors Package outlines
-+ [J2.65max =
3
3.3 min
(4x)
2 4 4&
)
1
1
Lo It
ML A < 2gmaxsl  Mecs
Dimensions in mm.
SOT100.
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Microwave transistors

Package outlines

5.85

«T 560 - (4x)
4 f
9.0
i max(4x)
1 + 3
.
AN
3.0 k
A3
2
b
- 8.2 max

Dimensions in mm.

(1)

SOT122A.

1.6 L = {0,125
1.4 i
metal
8-32 UNC BeO
4 14 —/_ ceramic
7.2 N | |
max |
LLlyg |
max
2.0 818 .l
min 75
3.30
2.80" -
MBC662 12.5 max —»! 5.9 max =
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Microwave transistors Package outlines

Flanged hermetic ceramic package; 2 mounting holes; 2 leads SO0T422A

-— >

|

|

7

|

|
10

|

T

0 5 10 mm
P e Wy o non )
scale

DIMENSIONS (mm are the original dimensions)

UNIT | A b c D [ Dy | E | Eq F H P | @ | g | U | U

mm 558 | 521 | 0.16 | 9.93 | 10.29 | 8.77 [10.29 | 1.58 | 21.97 | 3.43 | 3.34 | 16.64 | 22.99 | 9.91
5.04 | 495 | 0.10 | 9.67 | 10.03 | 851 [10.03 | 1.46 | 21.71 | 3.17 | 2.96 | 16.38 | 22.73 | 9.65

OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC EIAJ PROJECTION

sOT422A E3O 97-02-28

ISSUE DATE
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Microwave transistors

Package outlines

Flanged hermetic ceramic package; 2 mounting holes; 2 leads SOT423A
Uq
D
|
t —
A T | *
) { |_F
D4 y
C > |-
H Uy —= Eq § E
- Q =
0 5 10 mm
-
scale
DIMENSIONS (mm are the original dimensions)
UNIT | A b c D D4 E Eq F H P Q q Uy | U \
mm | 558 | 953 | 016 | 1202 | 12.83 | 8.82 (10.29 | 1.58 | 19.18 | 343 | 342 | 16.64 | 22.99 | 9.91
5.04 9.27 0.10 | 11.76 | 1257 | 8.56 |[10.03 | 1.46 1892 | 3.17 | 288 | 16.38 | 22.73 | 9.65
REFERENCES
OUTLINE EUROPEAN
VERSION IEC JEDEC EIAJ PROJECTION S
SOT423A = @ 97-02-28
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Microwave transistors

Package outlines

Dimensions in mm.

Torque on nut: max 0.5 Nm.

Recommended screw: M3.

Recommended pitch for mounting screw: 19 mm.

19.1 max
0.13 65
max max 1.7 ¥
max ——
vy g 48
23 i — 1 - max
2.0 [H HH]
| 3
seating
plane
[14.22] —=
] ;
1
(@[0.25]M) ! ! 4.5 min
| 1
o3 HOH-—HOF &
3
T I
4.5 min

2
—>] I—— 1.7 max MBB945

SOT437A.
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Microwave transistors

Package outlines

N
©

+—— 12.85 max —T
0.15 max *
v 6
33 } , _y max
1.6 max

e [
j i
27
1 min
L “ ‘j T
N . i [ 985 103
2:3 —/ \ max  10.0
1
; | |
[] 1 l
2 2.7
! min
meces1 h
|
‘r— 8:25 ==
16.5
Dimensions in mm.
Torque on screws: max. 0.4 Nm.
Recommended screw: M3.
Recommended pitch for mounting screws: 19 mm.
SOT439A.
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Microwave transistors Package outlines
0.1 i V
' ] -
P . ‘ T e ™
} | 3 | ‘ [
| / 20.5 max }
seating plane
10 +‘
1 i
‘ b
i EL 2 = O |

il
gﬂ:@—\r + L(/—G}J}Sﬁ 5*.1 ;5
S a0 B T
3!

T \IX'_‘___‘

<z
1) 4.5
min
| v
J [
2.0
—
| 142 MBC888

=

Dimensions in mm.
Torque on screws: max. 0.4 Nm.
Recommended screw: M2.5.

SOT440A.
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Microwave transistors

Package outlines

Studless ceramic package; 4 leads SOT441A
- D ——
' 1 Alo03
5 1 ] .
Q [ i )
c
bt L. Beo !
- D1—> .
seating plane
< b -
4\\
]
‘ \
L
L] \
=3
i 3
e s ) = by
1 // [}
f——— | — 1‘
|
‘ 2
T
0 5 10 mm
scale
DIMENSIONS (mm are the original dimensions)
A L
UNIT | max. b by ¢ B D4 min. Q o
mm 2.4 3.2 0.75 | 0.125 ggg 232 6 12 90°
Note
1. This device corporates naked beryllium oxide, the dust of witch is toxic.
OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC EIAJ PROJECTION BRRRAIE
SOT441A E==1c 97-02-28
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Microwave transistors Package outlines
Studded ceramic package; 4 leads SOT442A
<—D2—>
e
|
£ [ i
A . [ A S
+ S Sen ¢ |
T N§1 ‘T t'* I ) it
seating plane
N2 w l
N l ‘
s =
h (| v
3 [ | \ My = Ses) SRS
: NHE *_E
7
N T =
- b —»
’4\-’\
ENE
! |
l 1
e
@ 3 *
s = =Y b,
1 Vi [}
=
e l
1
| |2
!
0 5 10 mm
TS O /T Y
scale
DIMENSIONS (mm are the original dimensions)
A L N | Ny N3
UNIT | max. | P by e D Dy D2 | in. | M My max. | max. N2 min Q » ¢
338 | 525 | 528 327 | 16 85 280 | 8-32 :
mm | 40 | 32 | 07510125 505 | 540 [ 512 | & |301 | 14 | 25| 16 | 75 | 29 | 250 | unc | %
Note
1. This device corporates naked beryllium oxide, the dust of witch is toxic.
OUTLINE REFERENCES EUROPEAN
VERSION Ec JEDEC P PROJECTION ISSUEDATE
SOT442A =30 97-02-28
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Microwave transistors

Package outlines

Dimensions in mm.

N w

;2

Torque on screw: Max. 0.5 Nm.
Recommended screw: M3.

5 :
i K WEEE 1
i 3 | [}
seating plane 1.7 max
= 3.1 |4
i ‘T EE

MBC663

SOT443A.
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Microwave transistors Package outlines

-—— 8.0—
0.1 I *
(I ==
34 A I i I | B
3.0 BE | N max
4 [ / [ 3 | * *
20.6 max 1.8 max
seating
plane
3.2
> 29
1
’ 1 4.0 min
{ | | J.
L= i T4
g2 | N1 | | 52 535
2.9 | max max
- I 1 1 X
|
EEIEC) e | 40min
I
|
1 | I
fe—[73] = |
1
3.2
i3
| 142 | MSA090 - 1
Dimensions in mm.
Torque on screw: Max. 0.4 Nm
Recommended screw: M2.5 or cheesehead 4-40 UNC/2A.
SOT445A.
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Microwave transistors Package outlines

'
34 A B == | v ,::x
30 R | L '
) I i 3
20.6 max | 1.8 max
seating
plane
3.2
29
1
‘ 1 | 4.0 min
I 1
3.2 i : ' 5‘2 5435
29 T [ 7] g __@__mlax max
1 == n 1 X
1
@e0a® RE | idi i
I
! |
- N |
1
N
| J MSA094 - 1

Dimensions in mm.
Torque on screw: Max. 0.4 Nm
Recommended screw: M2.5 or cheesehead 4-40 UNC/2A.

SOT445B.
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Microwave transistors Package outlines

seating
plane

MBC665

Dimensions in mm.

SOT446A.
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Microwave transistors

Package outlines

Flangeless ceramic package; 2 leads SOT447A
- A—>
. D - . - Ay |-
3 |
|2 |
|
LL =
| f
1’
Ey —- -- E ——H1+1t- G
1
| !
"]" LR
 [JCURORSURON | S VNV |
! seating__|
‘ plane — ™
I
|
I
all
> b n@ <—Q——] - C
0 25 5mm
S WO VSO | Y . |
scale
DIMENSIONS (mm are the original dimensions)
A | A G| L
UNIT| o [max.| 2| €| P | E| B |max|mn| @ |¥
264 | 3.61
mm | 28 | 1.3 |058| 0.1 |28 |70 | g | 38| 31| 17| 02
REFERENCES
OUTLINE EUROPEAN
DATE
VERSION EC JEDEC EiAJ PROJECTION | ISSUE
SOT447A =1 @ 97-02-28
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Microwave transistors Package outlines

r*— 15.5 max —T
0.15 max *
1 x 6
33 : | ! y max
29 j| i | i ! | 7.6 max §
J i 7 s Tt
v 26 max
seating plane
W i |
=
2.7
1 min
L i T _‘]
- N N A 985 103
g [ max  10.0
eyt | \J
, s
[ 1
2 2..7
; min
msAszs b
[*+—10.156—>
20.3
Dimensions in mm.
Torque on screws: max. 0.5 Nm.
Recommended screw: M3.
Recommended pitch for mounting screws: 19 mm.
SOT448A.
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Microwave transistors

Package outlines

Flanged hermetic ceramic package; 2 mounting holes; 2 leads SOT469A
Uy
D
|
A r '
U 1
4
Dy
q C |-
|
I
H
e T
1
! =
H U2 =il s = - " = = p Sem— _— E
|
- ()| L 1]
I
——>’b|<— | Q=
0 5 10 mm
SIS S S |
scale
DIMENSIONS (mm are the original dimensions)
UNIT | A b c D D1 E F H p Q q Uy | Uy
mm | 573 | 142 | 013 |20.76 | 21.11|13.95 | 140 | 3061 | 343 | 2.16 | 26.14 | 31.12 | 1593
4.53 0.86 0.07 20.44 | 20.85 | 13.63 1.14 30.35 | 3.17 1.90 | 25.88 | 30.86 | 15.67
REFERENCES
OUTLINE EUROREAN ISSUE DATE
VERSION IEC JEDEC EIAJ PROJECTION
SOT469A =— @ 97-02-28
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Data handbook system

DATA HANDBOOK SYSTEM

Philips Semiconductors data handbooks contain all
pertinent data available at the time of publication and each
is revised and reissued regularly.

Loose data sheets are sent to subscribers to keep them
up-to-date on additions or alterations made during the
lifetime of a data handbook.

Catalogues are available for selected product ranges
(some catalogues are also on floppy discs).

Our data handbook titles are listed here.

Integrated circuits

Book  Title

1CO1 Semiconductors for Radio and Audio Systems

1C02 Semiconductors for Television and Video
Systems

1C03 Semiconductors for Wired Telecom Systems

1C04 HE4000B Logic Family CMOS

IC05  Advanced Low-power Schottky (ALS) Logic

IC06 High-speed CMOS Logic Family

IC11 General-purpose/Linear ICs

IC12  I2C Peripherals

IC13  Programmable Logic Devices (PLD)

IC14 8048-based 8-bit Microcontrollers

IC15 FAST TTL Logic Series

IC16 CMOS ICs for Clocks and Watches

IC17 Semiconductors for Wireless Communications

IC18 Semiconductors for In-Car Electronics

IC19 ICs for Data Communications

IC20 80C51-based 8-bit Microcontrollers

IC22 Multimedia ICs

IC23  BiCMOS Bus Interface Logic

IC24  Low Voltage CMOS & BiCMOS Logic

IC25 16-bit 80C51XA Microcontrollers
(eXtended Architecture)

IC26 IC Package Databook

1997 Mar 13

Discrete semiconductors

Book  Title
SCO01  Small-signal and Medium-power Diodes
SC02 Power Diodes
SC03  Thyristors and Triacs
SC04  Small-signal Transistors
SCO05 Video Transistors and Modules for Monitors
SC06 High-voltage and Switching
NPN Power Transistors
SC07  Small-signal Field-effect Transistors
SC08a RF Power Transistors for HF and VHF
SC08b RF Power Transistors for UHF
SC09 RF Power Modules and Transistors for Mobile
Phones
SC13a PowerMOS Transistors
including TOPFETs and IGBTs
SC13b Small-signal and Medium-power MOS
Transistors
SC14 RF Wideband Transistors
SC15 Microwave Transistors (new version planned)
SC16  Wideband Hybrid IC Modules
SC17  Semiconductor Sensors

Professional components
PC06 Circulators and Isolators

MORE INFORMATION FROM PHILIPS SEMICONDUCTORS?
For more information about Philips Semiconductors data
handbooks, catalogues and subscriptions contact your
nearest Philips Semiconductors national organization,
select from the address list on the back cover of this
handbook. Product specialists are at your service and
enquiries are answered promptly.
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Data handbook system

OVERVIEW OF PHILIPS COMPONENTS
DATA HANDBOOKS

Our sister product division, Philips Components, also has
a comprehensive data handbook system to support their
products. Their data handbook titles are listed here.

Display components

Book  Title

DCO1  Colour Television Tubes

DC02 Monochrome Monitor Tubes and Deflection Units

DCO03 Television Tuners, Coaxial Aerial Input
Assemblies

DC04  Colour Monitor Tubes

DCO05 Flyback Transformers, Mains Transformers and

General-purpose FXC Assemblies

Magnetic products

MAO1  Soft Ferrites

MAO3 Piezoelectric Ceramics
Specialty Ferrites

MAQ04  Dry-reed Switches

Passive components

PAO1  Electrolytic Capacitors

PAO2  Varistors, Thermistors and Sensors
PAO3  Potentiometers

PAO4  Variable Capacitors

PAO5  Film Capacitors

PA06  Ceramic Capacitors

PA08 Fixed Resistors

PA10  Quartz Crystals

PA11  Quartz Oscillators

1997 Mar 13

MORE INFORMATION FROM PHILIPS COMPONENTS?

For more information contact your nearest Philips
Components national organization shown in the following list.

Argentina: BUENOS AIRES, Tel. (01) 786 7635, Fax. (01) 786 9397.
Australia: NORTH RYDE, Tel. (02) 9805 4455, Fax. (02) 9805 4466.
Austria: WIEN, Tel. (01) 601 01 12 41, Fax. (01) 60 101 12 11.

Belarus: MINSK, Tel. (5172) 200 915, Fax. (5172) 200 773.

Benelux: EINDHOVEN, Tel. (+31 40) 2783 749, Fax. (+31 40) 2788 399.
Brazil: SAQ PAULO, Tel. (011) 821 2333, Fax. (011) 829 1849.
Canada: SCARBOROUGH, Tel. (0416) 292 5161, Fax. (0416) 754 6248.
China: SHANGHAI, Tel. (021) 6485 0600, Fax. (021) 6485 5615.
Colombia: BOGOTA, Tel. (01) 345 8713, Fax. (01) 345 8712.
Denmark: COPENHAGEN, Tel. (32) 883 333, Fax. (31) 571 949.
Finland: ESPOO, Tel. 9 (0)-615 800, Fax. 9 (0)-615 80510.

France: SURESNES, Tel. (01) 4099 6161, Fax. (01) 4099 6427.
Germany: HAMBURG, Tel. (040) 2489-0, Fax. (040) 2489 1400.
Greece: TAVROS, Tel. (01) 4894 339/(01) 4894 239, Fax. (01) 4814 240.
Hong Kong: KOWLOON, Tel. 2784 3000, Fax. 2784 3003.

India: BOMBAY, Tel. (022) 4938 541, Fax. (022) 4938 722.

Indonesia: JAKARTA, Tel. (021) 520 1122, Fax. (021) 520 5189.
Ireland: DUBLIN, Tel. (01) 76 40 203, Fax. (01) 76 40 210.

Israel: TEL AVIV, Tel. (03) 6450 444, Fax. (03) 6491 007.

Italy: MILANO, Tel. (02) 6752 2531, Fax. (02) 6752 2557.

Japan: TOKYO,Tel. (03) 3740 5028, Fax. (03) 3740 0580.

Korea (Republic oF): SEOUL, Tel. (02) 709 1472, Fax. (02) 709 1480.
Malaysia: PULAU PINANG, Tel. (04) 657 055, Fax. (04) 656 5951.
Mexico: EL PASO, Tel. (915) 772 4020, Fax. (915) 772 4332.

New Zealand: AUCKLAND, Tel. (09) 849 4160, Fax. (09) 849 7811.
Norway: OSLO, Tel. (22) 74 8000, Fax. (22) 74 8341.

Pakistan: KARACHI, Tel. (021) 587 4641-49,

Fax. (021) 577 035/(021) 587 4546.

Philippines: MANILA, Tel. (02) 816 6380, Fax. (02) 817 3474.

Poland: WARSZAWA, Tel. (022) 612 2594, Fax. (022) 612 2327.
Portugal: LINDA-A-VELHA, Tel. (01) 416 3160/416 3333,

Fax. (01) 416 3174/416 3366.

Russia: MOSCOW, Tel. (095) 247 9124, Fax. (095) 247 9132.
Singapore: SINGAPORE, Tel. 350 2000, Fax. 355 1758.

South Africa: JOHANNESBURG, Tel. (011) 470 5911, Fax. (011) 470 5494.
Spain: BARCELONA, Tel. (93) 301 63 12, Fax. (93) 301 42 43.
Sweden: STOCKHOLM, Tel. (+46) 8 632 2000, Fax. (+46) 8 632 2745.
Switzerland: ZURICH, Tel. (01) 488 22 11, Fax. (01) 481 77 30.
Taiwan: TAIPEI, Tel. (02) 388 7666, Fax. (02) 382 4382.

Thailand: BANGKOK, Tel. (02) 745 4090, Fax. (02) 398 0793.

Turkey: ISTANBUL, Tel. (0212) 279 2770, Fax. (0212) 282 6707.
Ukraine: KIEV, Tel. (044) 268 7327, Fax. (044) 268 6323.

United Kingdom: DORKING, Tel. (01306) 512 000, Fax. (01306) 512 345.
United States: JUPITER, FL, Tel. (561) 745 3300, Fax. (561) 745 3600.
Uruguay: MONTEVIDEO, Tel. (02) 704 044, Fax. (02) 920 601.

For all other countries apply to:

Philips Components,

Marketing Communications,

P.O. Box 218,

5600 MD EINDHOVEN, The Netherlands
Fax. +31-40-2724547.
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Philips Semiconductors

North American Sales Offices, Representatives

and Distributors
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PHILIPS
SEMICONDUCTORS
811 East Arques Avenue
P.O. Box 3409

Sunnyvale, CA 94088-3409

ALABAMA
Huntsville
Philips Semiconductors
Phone: (205) 464-0111
(205) 464-9101

Elcom, Inc.
Phone: (205) 830-4001

ARIZONA

Scottsdale
Thom Luke Sales, Inc.
Phone: (602) 451-5400

Tempe
Philips Semiconductors
Phone: (602) 820-2225

CALIFORNIA
Calabasas
Philips Semiconductors
Phone: (818) 880-6304

Centaur Corporation
Phone: (818) 878-5800

Irvine
Philips Semiconductors
Phone: (714) 453-0770

Centaur Corporation
Phone: (714) 261-2123

Loomis
B.A.E. Sales, Inc.
Phone: (916) 652-6777

San Diego
Philips Semiconductors
Phone: (619) 560-0242

San Jose
B.AE. Sales, Inc.
Phone: (408) 452-8133

Sunnyvale
Philips Semiconductors
Phone: (408) 991-3737

COLORADO
Englewood
Philips Semiconductors
Phone: (303) 792-9011

Thom Luke Sales, Inc.
Phone: (303) 649-9717

CONNECTICUT
Wallingford

JEBCO

Phone: (203) 265-1318

FLORIDA

Clearwater
Conley and Assoc., Inc.
Phone: (813) 572-8895

Oviedo
Conley and Assoc., Inc.
Phone: (407) 365-3283

GEORGIA
Norcross
Elcom, Inc.
Phone: (770) 447-8200

ILLINOIS

Itasca
Philips Semiconductors
Phone: (708) 250-0050

Schaumburg
Micro-Tex, Inc.
Phone: (708) 885-8200

INDIANA

Indianapolis
Mohrfield Marketing, Inc.
Phone: (317) 546-6969

Kokomo
Philips Semiconductors
Phone: (765) 459-5355

MARYLAND

Columbia
Third Wave Solutions, Inc.
Phone: (410) 290-5990

MASSACHUSETTS
Chelmsford

JEBCO

Phone: (508) 256-5800

Westford
Philips Semiconductors
Phone: (508) 692-6211

MICHIGAN

Novi
Philips Semiconductors
Phone: (810) 347-1700

Mohrfield Marketing, Inc.
Phone: (810) 380-8100

MINNESOTA
Bloomington
High Technology Sales
Phone: (612) 844-9933

MISSOURI
Bridgeton
Centech, Inc.
Phone: (314) 291-4230

Raytown
Centech, Inc.
Phone: (816) 358-8100

NEW JERSEY
Toms River
Philips Semiconductors
Phone: (908) 505-1200
(908) 240-1479

NEW YORK
Ithaca
Bob Dean, Inc.
Phone: (607) 257-0007

Rockville Centre
S-J Associates
Phone: (516) 536-4242

Wappingers Falls

Philips Semiconductors
Phone: (914) 297-4074

Bob Dean, Inc.
Phone: (914) 297-6406

NORTH CAROLINA
Cary
Philips Semiconductors
Phone: (919) 462-1332

Charlotte
Elgom, InG.
Phone: (704) 543-1229

©Philips Electronics North America Corporation 1996

Greensboro
Elcom, Inc.
Phone: (919) 273-8887

Matthews
Elcom, Inc.
Phone: (704) 847-4323

OHIO

Columbus
Great Lakes Group, Inc.
Phone: (614) 885-6700

Kettering
Great Lakes Group, Inc.
Phone: (513) 298-7322

Solon
Great Lakes Group, Inc.
Phone: (216) 349-2700

OREGON

Beaverton
Philips Semiconductors
Phone: (503) 627-0110

Western Technical Sales
Phone: (503) 644-8860

PENNSYLVANIA

Erie
S-J Associates, Inc.
Phone: (216) 888-7004

Hatboro

Delta Technical Sales, Inc.

Phone: (215) 957-0600

Pittsburgh
S-J Associates, Inc.
Phone: (216) 349-2700

TENNESSEE
Dandridge
Philips Semiconductors
Phone: (615) 397-5053

TEXAS

Austin
Philips Semiconductors
Phone: (512) 339-9945

OM Associates
Phone: (512) 794-9971

Houston
Philips Semiconductors
Phone: (281) 999-1316

OM Associates
Phone: (713) 376-6400

Richardson
Philips Semiconductors
Phone: (972) 644-1610
(972) 705-9555

OM Associates
Phone: (972) 690-6746

UTAH

Salt Lake City
Electrodyne
Phone: (801) 264-8050

WASHINGTON

Bellevue
Western Technical Sales
Phone: (206) 641-3900

Spokane _
Yvestern Technical Sales
Phone: (509) 922-7600

WISCONSIN
Waukesha

Micro-Tex, Inc.

Phone: (414) 542-5352

CANADA

PHILIPS
SEMICONDUCTORS
CANADA, LTD.

Calgary, Alberta
Philips Semiconductors/
Components, Inc.
Phone: (403) 735-6233

Tech-Trek, Ltd.
Phone: (403) 241-1719

Kanata, Ontario
Philips Semiconductors
Phone: (613) 599-8720

Tech-Trek, Ltd.
Phone: (613) 599-8787

Montreal, Quebec
Philips Semiconductors/
Components, Inc.
Phone: (514) 424-7320

Mississauga, Ontario
Tech-Trek, Ltd.
Phone: (416) 238-0366

Richmond, B.C.
Tech-Trek, Ltd.
Phone: (604) 276-8735

Scarborough, Ontario
Philips Semiconductors/
Components, Ltd.
(416) 292-5161

Ville St. Laurent, Quebec
Tech-Trek, Ltd.
Phone: (514) 337-7540

MEXICO
Anzures Section
Philips Components
Phone: +9-5 (800) 234-7381

El Paso, TX

Philips Components
Phone: (915) 775-4020

PUERTO RICO
Caguas

Mectron Group

Phone: (809) 746-3522

DISTRIBUTORS

Contact one of our
local distributors:
Allied Electronics
Anthem Electronics
Arrow/Schweber Electronics
Future Electronics
Hamilton Hallmark
Marshall Industries
Newark Electronics
Penstock

Richardson Electronics
Zeus Electronics
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Philips Semiconductors — a worldwide company

Argentina: see South America

Australia: 34 Waterloo Road, NORTH RYDE, NSW 2113,
Tel. +61 2 9805 4455, Fax. +61 2 9805 4466

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

Belarus: Hotel Minsk Business Center, Bld. 3, r. 1211, Volodarski Str. 6,
220050 MINSK, Tel. +375 172 200 733, Fax. +375 172 200 773

Belgium: see The Netherlands

Brazil: see South America

Bulgaria: Philips Bulgaria Ltd., Energoproject, 15th floor,

51 James Bourchier Blvd., 1407 SOFIA,

Tel. +359 2 689 211, Fax. +359 2 689 102

Canada: PHILIPS SEMICONDUCTORS/COMPONENTS, Tel. +1 800 234 7381
China/Hong Kong: 501 Hong Kong Industrial Technology Centre,

72 Tat Chee Avenue, Kowloon Tong, HONG KONG,

Tel. +852 2319 7888, Fax. +852 2319 7700

Colombia: see South America

Czech Republic: see Austria

Denmark: Prags Boulevard 80, PB 1919, DK-2300 COPENHAGEN S,
Tel. +45 32 88 2636, Fax. +45 31 57 1949

Finland: Sinikalliontie 3, FIN-02630 ESPOO,
Tel. +358 9 615800, Fax. +358 9 61580/xxx

France: 4 Rue du Port-aux-Vins, BP317, 92156 SURESNES Cedex,
Tel. +33 14099 6161, Fax. +33 1 40 99 6427

Germany: HammerbrookstraB3e 69, D-20097 HAMBURG,

Tel. +49 40 23 53 60, Fax. +49 40 23 536 300

Greece: No. 15, 25th March Street, GR 17778 TAVROS/ATHENS,

Tel. +30 1 4894 339/239, Fax. +30 1 4814 240

Hungary: see Austria

India: Philips INDIA Ltd, Shivsagar Estate, A Block, Dr. Annie Besant Rd. Worli,
MUMBAI 400 018, Tel. +91 22 4938 541, Fax. +91 22 4938 722

Indonesia: see Singapore

Ireland: Newstead, Clonskeagh, DUBLIN 14,
Tel. +353 1 7640 000, Fax. +353 1 7640 200

Israel: RAPAC Electronics, 7 Kehilat Saloniki St, TEL AVIV 61180,
Tel. +972 3 645 0444, Fax. +972 3 649 1007

Italy: PHILIPS SEMICONDUCTORS, Piazza IV Novembre 3, 20124 MILANO,
Tel. +39 2 6752 2531, Fax. +39 2 6752 2557

Japan: Philips Bldg 13-37, Kohnan 2-chome, Minato-ku, TOKYO 108,
Tel. +81 3 3740 5130, Fax. +81 3 3740 5077

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

Middle East: see Italy

For all other countries apply to: Philips Semiconductors, Marketing & Sales Communications,

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

Philippines: Philips Semiconductors Philippines Inc.,
106 Valero St. Salcedo Village, P.O. Box 2108 MCC, MAKATI, Metro MANILA,
Tel. +63 2 816 6380, Fax. +63 2 817 3474

Poland: Ul. Lukiska 10, PL 04-123 WARSZAWA,
Tel. +48 22 612 2831, Fax. +48 22 612 2327

Portugal: see Spain

Romania: see Italy

Russia: Philips Russia, Ul. Usatcheva 35A, 119048 MOSCOW,
Tel. +7 095 755 6918, Fax. +7 095 755 6919

Singapore: Lorong 1, Toa Payoh, SINGAPORE 1231,

Tel. +65 350 2538, Fax. +65 251 6500

Slovakia: see Austria

Slovenia: see ltaly

South Africa: S.A. PHILIPS Pty Ltd., 195-215 Main Road Martindale,
2092 JOHANNESBURG, P.O. Box 7430 Johannesburg 2000,
Tel. +27 11 470 5911, Fax. +27 11 470 5494

South America: Rua do Rocio 220, 5th floor, Suite 51, 04552-903 Sao Paulo,
SAO PAULO - SP, Brazil, Tel. +55 11 821 2333, Fax. +55 11 829 1849

Spain: Balmes 22, 08007 BARCELONA,

Tel. +34 3 301 6312, Fax. +34 3 301 4107

Sweden: Kottbygatan 7, Akalla, S-16485 STOCKHOLM,

Tel. +46 8 632 2000, Fax. +46 8 632 2745

Switzerland: Allmendstrasse 140, CH-8027 ZURICH,

Tel. +41 1 488 2686, Fax. +41 1 481 7730

Taiwan: Philips Semiconductors, 6F, No. 96, Chien Kuo N. Rd., Sec. 1, TAIPEI,
Taiwan Tel. +886 2 2134 2870, 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

Turkey: Talatpasa Cad. No. 5, 80640 GULTEPE/ISTANBUL,
Tel. +90 212 279 2770, Fax. +90 212 282 6707

Ukraine: PHILIPS UKRAINE, 4 Patrice Lumumba str., Building B, Floor 7,
252042 KIEV, Tel. +380 44 264 2776, Fax. +380 44 268 0461

United Kingdom: Philips Semiconductors Ltd., 276 Bath Road, Hayes,
MIDDLESEX UB3 5BX, Tel. +44 181 730 5000, Fax. +44 181 754 8421

United States: 811 East Arques Avenue, SUNNYVALE, CA 94088-3409,
Tel. +1 800 234 7381

Uruguay: see South America
Vietnam: see Singapore

Yugoslavia: PHILIPS, Trg N. Pasica 5/v, 11000 BEOGRAD,
Tel. +381 11 625 344, Fax.+381 11 635 777

Internet: http://www.semiconductors.philips.com

Building BE-p, P.O. Box 218, 5600 MD EINDHOVEN, The Netherlands, Fax. +31 40 27 24825
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