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QUALITY ASSURED 

Our quality system focuses on the continuing high quality of our 
components and the best possible service for our customers. We have 
a three-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 orstored within the limits specified in the data sheet. 

Some components unavoidably contain substances that, if exposed by 
accident or misuse, 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 
consumerwith respectto 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 domestic waste is 
usually not permitted. 
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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. 

TYPE PAGE 

BLS2731-10 30 

BLS2731-20 33 

BLS2731-50 36 

BLS2731-110 39 

BLS2731-150 42 

LBE2003S 51 

LBE2009S 51 

LFE15600X 64 

LLE15180xX 71 

LLE1537OX 78 

LLE16045X 85 

LLE1612OX 92 

LLE16350X 98 

LTE21009R 105 

LTE21015R 108 

LTE21025R 113 

LTE42005S 117 

LTE42008R 123 

LTE42012R 130 

LV1721E50R 136 

LV2024E45R 140 

LVE21050R 146 

LWE201OS 149 

LWE2015R 155 

LX1214E500X 160 

LXE15450X 167 

LXE1635OX 174 

LZ1418E100R 184 

MF1011B900Y 189 

MTB10010U 196 

MXO912B100Y 201 

MX0912B251Y 208 

MX0912B351Y 215 

MX1011 B200Y 222 

MX1011 B700Y 230 

MZO912B5OY 236 

MZO912B100Y 201 

PLB16004U 242 

TYPE PAGE 

PLB16012U 247 

PLB1603OU 252 

PPC5001 T 257 

PQC5001T 257 

PTB23001X 261 

PTB23002U 267 

PTB23003X 261 

PTB23005X 261 

PTB23006U 272 

PTB32001X 278 

PTB32003X 278 

PTB32005X 278 

PTC4001T 284 

PVB42004X 287 

PXB1605OU 291 

PZ1418B15U 297 

PZ1418B3OU 302 

PZ1721B25U 302 

PZ2024B20U 302 

PZB16035U 311 

RX1214BSOW 316 

RX1214B13OY 316 

RX1214B17OW 322 

RX1214B300Y 327 

RX1214B350Y 332 

RZ1214B35Y 338 

RZ1214B65Y 342 

MAINTENANCE TYPES 

TYPE PAGE 

LAE4001R 44 

LAE4002S 48 

LCE2009S 51 

LEE1015T 61 

LV2327E40R 144 

LXE18300X 181 

MX1011 B43OW 228 
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PULSED POWER TRANSISTORS FOR RADAR 

L-band 

TYPE NUMBER 
f 

(GHz) 
Vcc 
(V) 

tP
(µS) 

at S 
(%) 

PL
(W) 

Gp
(dB) 

rlc
(%) 

PAGE 

RX1214B80W 1.2 to 1.4 40 500 10 ≥80 ≥7 ≥35 316 

RX1214B130Y 1.2 to 1.4 50 150 5 ≥130 ≥7 ≥35 316 

RX1214B170W 1.2 to 1.4 42 500 10 ≥170 ≥6.7 ≥40 322 

RX1214B300Y 1.2 to 1.4 50 150 5 ≥250 ≥7 ≥35 327 

RX1214B350Y 1.2 to 1.4 50 130 6 ≥280 ≥7 ≥40 332 

RZ1214B35Y 1.2 to 1.4 50 150 5 ≥35 ≥7 ≥30 338 

RZ1214B65Y 1.2 to 1.4 50 150 5 ≥70 ≥7 ≥35 342 

S-band 

TYPE NUMBER 
f 

(GHz) 
VCE
(V) 

tP
(µS) 

at S 
(%) 

PL
(W) 

GP
(dB) 

11c
(%) 

PAGE 

BLS2731-10 2.7 to 3.1 40 100 10 typ. 12.5 typ. 8 typ. 40 30 

BLS2731-20 2.7 to 3.1 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 2.7 to 3.1 40 100 10 typ. 120 typ. 7 typ. 35 39 

BLS2731-150 2.7 to 3.1 40 100 10 typ. 170 typ. 8 typ. 40 42 

PULSED POWER TRANSISTORS FOR AVIONICS 

TYPE NUMBER 
f 

(GHz) 
Voo 
(V) 

tp
(µS) 

at S 
(%) 

PL
(W) 

Gp
(dB) 

11c
(%) 

PAGE 

MF1011 B900Y 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 

MX1011 B200Y 1.09 50 10 1 200 ≥7.5 ≥45 222 

MX0912B251Y 0.96 to 1.215 50 10 10 >235 >7 >42 208 

MX0912B351Y 0.96 to 1.215 50 10 10 >325 >7 >40 215 

MX1011 B700Y 1.09 50 10 1 650 ≥6 ≥48 230 

MZ0912B50Y 0.96 to 1 .215 50 10 10 >50 >7 >42 236 

MZ0912B100Y 0.96 to 1.215 50 10 10 >100 >7 >42 201 
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LINEAR POWER TRANSISTORS 

Class-A 

TYPE NUMBER 
(GHz) (V) (mq) 

PL1

(W) 
note 1 

GPO
(dB) 

note 2 
PAGE 

LBE2003S 2 18 30 ≥0.2 ≥10 51 

LBE2009S 2 18 110 ≥0.7 ≥9 51 

LTE21015R 2 16 250 ≥1.5 ≥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 

LV1721 E50R 1.7 to 2.1 16 1100 ≥5 ≥7 136 

LV2024E45R 2t02.4 16 1100 ≥4 ≥6 140 

LVE21050R 2.1 16 1100 ≥5.5 ≥8 146 

LWE2010S 2.3 18 110 ≥0.8 ≥8 149 

LWE2015R 2.3 16 250 ≥1.2 ≥7.5 155 

LZ1418E100R 1.4 to 1.8 16 2000 ≥9 ≥10 184 

Notes 

1. Load power for 1 dB compressed power gain. 

2. Low level power gain associated with PU . 

Class-AB 

TYPE NUMBER t
(GHz) 

VcE
(V) 

IC
(mA) P1(W) GPO

(dB) 
PAGE 

LX1214E500X 1.2 to 1.4 24 150 ≥50 ≥11 160 

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 

1997 Mar 04 9 
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CW POWER TRANSISTORS 

TYPE NUMBER CLASS 
(GHz) (V) (W) (dB) (%) PAGE 

PLB16004U C 1.6 28 ≥4.5 ≥8.5 ≥40 242 

PLB16012U C 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 ≥2.5 ≥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 1.4t0 1.8 28 ≥12.5 ≥7 ≥38 297 

PZ1418B30U B 1.4 to 1.8 28 ≥27 ≥7.3 ≥38 302 

PZ1721 B25U B 1.7 to 2.1 28 ≥25 ≥7 ≥35 302 

PZ2024B20U B 2.0 to 2.4 28 ≥20 ≥6 ≥35 302 

PZB16035U B 1.55 28 ≥35 ≥8 ≥45 311 

OSCILLATOR POWER TRANSISTORS 

TYPE NUMBER (GHz) (V) (mA) (mH/) PACKAGE PAGE 

PTC4001 T 2.88 to 3.0 20; note 1 200 ≥550 SOT440A 284 

PPC5001T 5 20 200 ≥450 SOT447A 257 

Note 

1. Vcc value. 

1997 Mar 04 10 
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Microwave Transistors Marking codes 

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 

MX1011 B430W MX1011 B430W 

PPC5001T 395 

PTB23001X 2301X 

PTB23003X 2303X 

PTB23005X 2305X 

PTB32001 X 3201 X 

PTB32003X 3203X 

PTB32005X 3205X 

PTC4001T 440 

1997 Feb 25 13 
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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. Ourfactories are certified 
to ISO 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: 

• Incoming material management through partnerships 
with suppliers. 

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

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. 

1997 Mar 13 16 
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RELIABILITY GRADES 

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

• 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) 

OPERATION 
MIL STD 

750 
METHOD 

CONDITIONS 

REQUIREMENTS 
(off,) 

STD GRADE 
GRADE GRADE 

Assembly 100 100 100 

Internal visual inspection note 3 100 100 100 

Capping 100 100 100 

Stabilization bake 1032 1= 200 °C; duration 48 hours 100 100 100 

Temperature cycling 1051 condition C; 20 cycles; 
no dwell at 25 °C 

— 100 100 

Constant acceleration 2006 20000 g axis Y1; Ptot ≤5 W - - 100 

10000 g axis Y1; Ptot >5 W — — 100 

Hermetic seal 
(brazed cap) 

fine 

gross 

1071 condition H - FC43 

100 

100 

100 

100 

100 

100 

Serialisation — — 100 

Initial electrical 
parameters 

note 4 — 100 
GO/NOGO 

100 
GO/NOGG 

High temperature 
reverse bias (HTRB) 

1039 Tamb = 150 °C; 
VCBmin = 80% of 
published VC6; 
duration 48 hours 

- 100 100 

Interim electrical 
parameters 

note 5 — — 100 read 
and record 

1997 Mar 13 17 
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OPERATION 
MIL STD 

750 
METHOD 

CONDITIONS 

REQUIREMENTS 
(%) 

STD GRADE 
GRADE GRADE 

Power burn-in 1039 Tamb = 125 °C; 
VCB = 10 V; 
Ic reached when 
T average = 175°C; 
duration 160 hours 

— — 100 

Delta calculation note 6 — — 100 
Other electrical 
parameters 

note 4 100 100 
GO/NOGG 

read and 
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 "V' is equivalent to JANTXV. 

3. As per Philips component specification. 

4. Published DC, Rch and RF parameters. 

5. Interim electrical parameters are published. 

6. Published collector cut off current and forward current ratio. Delta limits are: Delta hFE 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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BATCH RELEASE TESTS FOR GRADE "X" AND "Y" EQUIVALENTS 
Group B; note 1. 

INSPECTIONS 
MIL STD 

750 
METHOD 

CONDITIONS 
SAMPLING 

PLAN 
LTPDl2> 

SMALL LOT QUALITY 
CONFORMANCE 

INSPECTION 

NO. OF 
DEVICES 

NO. OF 
FAILURES 

Subgroup 1 

Solderability 2026 the sampling plan applies to the number 
of leads inspected. A minimum of 3 
devices shall be tested. 

15 4 0 

Resistance to solvents 1022 

Subgroup 2 

Temperature cycling 
(air to air) 

1051 no dwell at 25°C; test condition C, 
except step 3 at 175 °C; 
45 cycles including screening 

10 6 0 

Thermal shock 1056 10 cycles; condition A 

Hermetic seal 

fine leak 

gross leak 

1071 

test condition H; 
max. leak rate = 5 x 10 atm cc/s 

test condition C 
Electrical 
measurements 

DC parameters of the relevant data 
sheet 

Subgroup 3 

Steady-state operation 
life 

1027 as power burn-in except Tmb = 150 °C; 
duration 340 hours 

10 12 0 

Electrical 
measurements 

DC parameters of the relevant data 
sheet 

Bond strength 2037 the sample shall include a minimum of 3 
devices and shall include all wire sizes 

20 (wires) 20 (wires) 0 

Subgroup 4 

Decap internal visual 
(design criteria) 

2075 visual criteria in accordance with 
qualified design 

1 0 

Subgroup 5 (not applicable) 

Subgroup 6 

High temperature life 
(non operating) 

1032 340 hours at Tamb = 200°C (brazed cap) 10 12 0 

Electrical 
measurements 

DC parameters of the relevant data 
sheet 

Notes 

1. Optional for grades "X" and "V' (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 19 
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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 0 represents a numeral: 

XXXOOOOX 

XXXOOOOOX 

for transistors without matching cell 

for transistors with input matching 
cell and specified for narrowband 
applications 

XXXOOOOXOOX or for transistors specified for 
XXXOOOOXOOOX wideband applications 

Letters 

FIRST LETTER 

The first letter shows the mode of operation: 

L linear 

M short pulse 

P OW class B 

R long pulse. 

SECOND LETTER 

The second letter shows the encapsulation: 

A SOT100 

B SOT441A (FO-45) 

C SOT442A (FO-46) 

E SOT122A 

F SOT448A (FO-231) 

L SOT437A (FO-229) 

P SOT447A (FO-102) 

T SOT44OA (FO-41 B) 

V SOT445A (FO-83A and FO-83B) 

W SOT446A (FO-93) 
X SOT439A (FO-91 B) 

Z SOT443A (FO-57C). 

THIRD LETTER 

The third letter indicates the common potential: 

E common emitter 

B common base 

C common collector. 

FOURTH LETTER (SUFFIX LETTER) 

The fourth letter indicates the supply voltage: 

Q 10to12V 

R 15to16V 

S 18V 

T 20Vor18to21 V 

U 28 to 30 V 

W 40 to 45 V 

X 24V 

Y 50V 

Z 48V. 

Numbers 

TRANSISTORS WITHOUT MATCHING CELL (XXXOOOOX) 

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 
(XXXOOOOOX) 

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. 

1997 Mar 13 20 
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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 

Rth j-mb ≤ 15 I(/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 

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. 

1997 Mar 13 21 
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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 
operatinc 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 

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 

(AV), (av) 

B, b 

C, C 

D, d 

E, e 

F, f forward 

G, g gate terminal 

K, k 

M, m 

O,0 

R, r 

anode terminal 

average value 

base terminal 

collector terminal 

drain terminal 

emitter terminal 

cathode terminal 

peak value 

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

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) root-mean-square value 

S, s 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 specified circuit 

Z, z 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: 

• Continuous (DC) values (without signal), e.g. IB

• Instantaneous total values, e.g. iB

• Average total values, e.g. IB(AV) 
• Peak total values, e.g. IBM 
• Root-mean-square total values, e.g. IBIRMSI• 

Lower-case subscripts are used for the indication of values 
applying to the varying component alone: 

• Instantaneous values, e.g. ib 
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• Root-mean-square values, e.g. Ib(rms) 

• Peak values, e.g. Ibrn 

• Average values, e.g. Ib(av). 

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: IB, iB, ib, Ibm 

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: IF, 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: VBE, VBE, vbe, 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: VF, VR, vF, Vrm• 

Supply voltages or currents 

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

Examples: Vcc+ 'EE 

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

Example: VOCE. 

V 1 C-2C 

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: 

IB2 continuous (DC) current flowing into the second 
base terminal 

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

VB2-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: 

12O continuous (DC) current flowing into the collector 
terminal of the second unit 

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. 

colfeca, 

0 

Fig.i 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 

C 

G, g 

H, h 

L 

R, r 

X, x 

Y, y 

z, z 

susceptance (imaginary part of an admittance) 

capacitance 

conductance (real part of an admittance) 

hybrid parameter 

inductance 

resistance (real part of an impedance) 

reactance (imaginary part of an impedance) 

admittance 

impedance. 

Upper-case letters are used for the representation of: 

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

• 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. 

F, f 

I, i (or 1) 

L, I 

O, o(0r2) 

R, r 

S, s 

forward (forward transfer) 

input 

load 

output 

reverse (reverse transfer) 

source. 

Examples: ZS, hf, hF. 

Ze = Re + JXe 

The upper-case variant of a subscript is used for the 
designation of static (DC) values. 

Examples: 

hFE 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: 

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

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: hFE, yRE, hfe. 

Subscripts for four-pole matrix parameters 

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

Examples: h; (or h11), ho (or h22), hf (or h21), hr (or h12)• 

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

Examples: hfe (or h21e), hFE (or h21E). 

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; + jXl, yfe = gfe + Jbfe. 

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

Examples: 

Re (h;b) etc. for the real part of h;b

Im (h;b) etc. for the imaginary part of h;b. 
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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 a1 , b1 , a2 and b2. 

a1 ► 
b1 

f a2
b2 ZL 

zo

vs2 ( 

MBB779 

Fig.2 Two-port network. 

From Fig.2: a1 = 
Vi1 

a2 = 
Vri 

J` ~ b2 J`0 0 

The squares of these quantities have the dimension of 
power. 

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

V; = incident voltage 

Vr = reflected (generated) voltage. 

The four-pole equations for s-parameters are: 

b1 = S11a1 + s12a2 

b2 = s21a1 + s22a2. 

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

b 
si = S11 = l I a2 = 0 

a1

sr=s12=—Ia1=0 
a2

b2
Sf = S21 = a I a2 = 0 

1 

b2

So=S22=a 
I 

2 

1997 Mar 13 

The s-parameters can be named and expressed as 
follows: 

Si = s11 input reflection coefficient: the complex ratio of 
the reflected wave and the incident wave at the 
input, under the conditions ZL = Zo = 50 S2 and 
Vs2 = 0 

reverse transmission coefficient: the complex 
ratio of the generated wave at the input and the 
incident wave at the output, under the 
conditions Zs = Zo = 50 S2 and Vs1 = 0 

forward transmission coefficient: the complex 
ratio of the generated wave at the output and 
the incident wave at the input, under the 
conditions ZL = Zo = 50 S2 and Vs2 = 0 

so = s22 output reflection coefficient: the complex ratio 
of the reflected wave and the incident wave at 
the output, under the conditions Zs = Zo = 50 S2 
and Vs1 = 0. 

Sr = S12 

Sf = S21 

SUMMARY OF SYMBOLS FOR MICROWAVE 
TRANSISTORS 

Ccb 

Cce 

Ceb 

dim 

S 

Fmin 
f 

Ga

Gma 

Gms 

Gp

Gpo 

hFE 

Ic 

Iceo collector cut-off current, open emitter 

collector cut-off current, with specified RBE

collector cut-off current, base connected to 
emitter 

quiescent current 

emitter cut-off current, open collector 

collector efficiency PL / (Ic x Vcc) 
power added efficiency (Pou1 — Pin) I (Ic x Vcc) 

ICER 

ICES 

Ica 

IEBO 

11c 

11add 

25 

collector-base capacitance 

collector-emitter capacitance 

emitter-base capacitance 

intermodulation distortion 

duty factor 

noise factor 

signal frequency 

associated gain (for a low-noise transistor) 

maximum available gain 

maximum stable gain 

power gain under specified conditions 

low level power gain associated with PL1 

DC current gain 

DC collector current 
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Pin 
PL
Pu

Pout 

Ptot 
Rth ] 0

Rth j-mb 

Rth mb-j 

Ti

tp

Tsld 

Tst9 

VCBO 

Vcc 

VCE 

VCEO 

VCER 

VCES 

VEBO 
VSWR voltage standing wave ratio 

z; complex transistor impedance as seen by the 
generator 

ZL complex transistor load impedance as seen by 
the transistor 

input power 

load power under specified conditions 

load power for 1 dB compressed power gain 

output power 

total power dissipation 

thermal resistance from junction to case 

thermal resistance from junction to mounting 
base 

thermal resistance from mounting base to 
heatsink 

junction temperature 

pulse width 

lead soldering temperature 

storage temperature 

collector-base voltage, open emitter 

collector supply voltage 

collector-emitter voltage 

collector-emitter voltage, open base 

collector-emitter voltage with specified RBE 
collector-emitter voltage, base connected to 
emitter 

Zth 

emitter-base voltage, open collector 

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 

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 amplifiers 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 
Plot = VCE x IC — Po + P; at T1= 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 µm. 

• 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 

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 II 
(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. 

• 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 1 N4148 or equivalent 

Cl, C2 tantalum capacitor 22 µF, 50 V 

R1 resistor 2.2 kQ ±5% 

R2, R3, R5, R6 resistor 10 kQ ±5% 

R4 resistor 4.7 kQ ±5% 

RP resistor 10 kQ ±5% 10 turns 

Rb, R0, Re, RX resistor note 1 

Note 

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

MBC775 L 

Fig.3 Bias circuit for a class-A linear microwave transistor. 
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Microwave power transistor 

FEATURES 

Preliminary specification 

BLS2731-10 

• Suitable for short and medium pulse applications 

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

• Emitter ballasting resistors improve ruggedness 

• Gold metallization ensures excellent reliability 

• Interdigitated emitter-base structure provides high 
emitter efficiency 

• Multicell geometry improves power sharing and reduces 
thermal resistance. 

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. 

PINNING 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base connected to flange 

QUICK REFERENCE DATA 

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

MODE OF OPERATION f
(GHz) 

VCe
(V) 

PL
(W) 

GP (dB) plc(%) 

Pulsed class-C 2.7 to 3.1 40 12.5 typ. 8 typ. 40 

Fig.1 Simplified outline SOT445A. 

WARNING 

Product and environmental safety - toxic materials 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter - 70 V 

VCEs collector-emitter voltage RBE = 0 S2 - 65 V 

VEBO emitter-base voltage open collector - 2 V 

ICM peak collector current t, ≤ 100 µs; S ≤ 10% — 1.5 A 

Ptot total power dissipation tp = 100 µs; S = 10%; Tmb = 25 °C — 35 W 

Tst9 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 

40 

Ptot 
(w) 

30 

20 

10 

0 
-50 0 50 100 

t, 100 µs; S = 10%. 

ML0473 

150 200 
Tmb °C) 

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

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)cBo collector-base breakdown voltage Ic = 2.5 mA; open emitter 70 — — V 

V(BR)CES collector-emitter breakdown 
voltage 

IC = 2.5 mA; VBE = 0 65 — — V 

Iceo collector leakage current VcB = 40 V; IE = 0 - - 0.3 mA 

ICES collector leakage current VcE = 40 V; VBE = 0 - - 0.5 mA 

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

hFE DC current gain VcB = 5 V; IC = 0.25 A 25 — —

C collector capacitance (die only) VcE = 1 V; IE = ie = 0; 
f = 1 MHz 

- 10 - pF 

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 K/W 

Zth j-h thermal impedance from junction to heatsink tP = 100 µs; S = 10%; note 1 2.46 K/W 

Note 

1. Equivalent thermal impedance under pulsed microwave operating conditions. 

APPLICATION INFORMATION 

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

MODE OF OPERATION t
(GHz) 

VcE 
(V) 

PL 
(W) 

Ga 
(dB) 

plc 
(%) 

Class-C; tP = 100 µs; S = 10% 2.7 to 2.9 40 ≥ 10 
typ. 12.5 

≥ 7 
typ.8 

≥ 35 
typ.40 
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FEATURES PINNING 

• Suitable for short and medium pulse applications 

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

• Emitter ballasting resistors improve ruggedness 

• Gold metallization ensures excellent reliability 

• Interdigitated emitter-base structure provides high 
emitter efficiency 

• Multicell geometry improves power sharing and reduces 
thermal resistance. 

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. 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base connected to flange 

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

Fig.1 Simplified outline SOT445A. 

MODE OF OPERATION f 
(GHz) 

Vca 
(V) 

PL 
(W) 

GP
(dB) 

plc 
(%) 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VcBo collector-base voltage open emitter — 70 V 

Vices collector-emitter voltage RBE = 0 S2 - 65 V 

VEBO emitter-base voltage open collector — 2 V 

'CM peak collector current tp ≤ 100 µs; S ≤ 10% — 3 A 

Ptot total power dissipation tP = 100 µs; 5 = 10%; Tmb = 25 °C - 60 W 

Tstg storage temperature —65 +200 °C 

Ti operating junction temperature — 200 °C 

Tsid soldering temperature up to 0.2 mm from ceramic cap; 
t≤10s 

- 235 °C 

Ptot 
(W) 

80 

60 

40 

20 

0 
-50 0 50 100 

tP = 100 µs; S = 10%. 

MLC471 

150 200 
Tmb °c) 

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

Tj = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)CBo collector-base breakdown voltage IC = 5 mA; open emitter 70 - - V 

V(BR)CES collector-emitter breakdown voltage IC = 5 mA; VBE = 0 65 - - V 

ICBo collector leakage current VCB = 40 V; IE = 0 - - 0.5 mA 

ICES collector leakage current VCE = 40 V; VBE = 0 - - 1 mA 

IEBo emitter leakage current VEB = 1.5 V; IC = 0 - - 0.1 mA 

hFE DC current gain VCB = 5 V; IC = 0.5 A 25 — —

C collector capacitance (die only) VCE = 1 V; IE = ie = 0; 
f = 1 MHz 

- 10 - pF 

THERMAL RESISTANCE 

SYMBOL PARAMETER CONDITIONS VALUE UNIT 

Rth j-mb thermal resistance from junction to mounting-base Tj = 100°C 4.16 K/W 

Rth mb-h thermal resistance from mounting-base to heatsink 0.2 K/W 

Zth j-h thermal impedance from junction to heatsink tP = 100 µs; S = 10%; note 1 1.44 K/W 

Note 

1. Equivalent thermal impedance under pulsed microwave operating conditions. 

APPLICATION INFORMATION 

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

MODE OF OPERATION t
(GHz) 

VCE
(V) 

PL
(W) 

GP 
(dB) 

plc 
(%) 

Class-C; tP = 100 µs; S = 10% 2.7 to 2.9 40 ≥ 20 ≥ 7 >35 
typ.25 typ.8 typ.40 
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FEATURES PINNING SOT422A 

• Suitable for short and medium pulse applications 

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

• Emitter ballasting resistors improve ruggedness 

• Gold metallization ensures excellent reliability 

• Interdigitated emitter-base structure provides high 
emitter efficiency 

• Multicell geometry improves power sharing and reduces 
thermal resistance. 

APPLICATIONS 

• Common base class-C pulsed power 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. 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base connected to flange 

QUICK REFERENCE DATA 

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

MODE OF OPERATION 
f 

(GHz) 
VcB
(V) 

Pc 
(W) 

GP
(dB) 

gc 
(%) 

Pulsed class-C 2.7 to 3.1 40 60 typ. 8 typ. 40 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter - 70 V 

VCEs collector-emitter voltage RBE = 052 - 65 V 

VEBO emitter-base voltage open collector — 2 V 

'CM peak collector current tP ≤ 100 µs; S ≤10 % — 6 A 

Pt01 total power dissipation tP = 100 µs; S = 10%; 
Tmb = 25 °C 

- 180 W 

Tst9 storage temperature -65 +200 °C 

Ti operating junction temperature — +200 °C 

Tsid soldering temperature up to 0.2 mm from ceramic cap; 
t≤10s 

— +235 °C 

200 

Ptot 
(w) 

150 

100 

50 

0 
-50 

MLC472 

0 

tP =100 his; S=10 % 

50 100 150 200 
Tmb (0C) 

Fig.2 Power dissipation derating as a function of 
mounting-base temperature. 
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Philips Semiconductors Preliminary specification 

Microwave power transistor BLS2731-50 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth j-mb thermal resistance from junction to mounting-base Ti = 100 °C 1.69 K/W 

Rth mb-h thermal resistance from mounting-base to heatsink note 1 0.2 K/W 

Zth j-h thermal impedance from junction to heatsink tP = 100 µs; S = 10 %; 
notes 1 and 2 

0.44 K/W 

Notes 

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

2. Equivalent thermal impedance under pulsed microwave operating conditions. 

CHARACTERISTICS 

Ti = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)CBO collector-base breakdown voltage IC = 15 mA; open emitter 70 - - V 

V(BR)CES collector-emitter breakdown voltage IC = 15 mA; VBE = 0 65 - - V 

IcBo collector leakage current VCB = 40 V; IE = 0 — — 1.5 mA 

ICES collector leakage current VCE = 40 V; VBE = 0 - - 3 mA 

IEBo emitter leakage current VEB = 1.5 V; IC = 0 - - 0.3 mA 

hFE DC current gain VCB = 5 V; IC = 1.5 A 25 — —

C collector capacitance (die only) VCE = 1 V; IE = ie = 0; 
f = 1 MHz 

- 30 — pF 

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

MODE OF OPERATION f
(GHz) 

VCE
(V) 

PL
(W) 

Gp 
(dB) 

11c 
(%) 

Class-C; tP = 100 µs; S = 10% 2.7 to 2.9 40 ≥ 50 
typ.60 

≥ 7 
typ.8 

≥ 35 
typ.40 
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Philips Semiconductors Preliminary specification 

Microwave power transistor BLS2731-110 

FEATURES PINNING - SOT423A 

• Suitable for short and medium pulse applications 

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

• Emitter ballasting resistors improve ruggedness 

• Gold metallization ensures excellent reliability 

• Interdigitated emitter-base structure provides high 
emitter efficiency 

• Multicell geometry improves power sharing and reduces 
thermal resistance. 

APPLICATIONS 

• Common base class-C pulsed power 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. 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base connected to flange 

QUICK REFERENCE DATA 

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

MODE OF OPERATION f 
(GHz) 

Vcs 
(V) 

PL 
(W) 

Gp 
(dB) 

etc 
(%) 

Pulsed class-C 2.7 to 3.1 40 120 typ. 7 typ. 35 

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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Philips Semiconductors Preliminary specification 

Microwave power transistor BLS2731-110 

LIMITING VALUES 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 70 V 

VCEs collector-emitter voltage RBE = 0 S2 - 65 V 

VEBO emitter-base voltage open collector — 2 V 

ICM peak collector current tP ≤ 100 µs; S ≤ 10 % — 12 A 

Ptot total power dissipation tP = 100 µs; S = 10 %; Tmb = 25 °C — 280 W 

Tst9 storage temperature —65 +200 °C 

TI operating junction temperature — 200 °C 

Tsid soldering temperature up to 0.2 mm from ceramic cap; t ≤ 10 s — 235 °C 

320 

riot 
(w) 

240 

160 

80 

0 
-50 

MLC474 

0 

tP =100µs;6=10%. 

50 100 150 200 
Tmb °C) 

Fig.2 Power dissipation derating as a function of 
mounting-base temperature. 
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Philips Semiconductors Preliminary specification 

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 

Rth mb-h thermal resistance from mounting-base to heatsink note 1 0.2 K/W 

Zth i-h thermal impedance from junction to heatsink tP = 100 µs; S = 10 %; 
notes 1 and 2 

0.3 K/W 

Notes 

1. See "Mounting recommendations in the General part of handbook SC 15". 

2. Equivalent thermal impedance under pulsed microwave operating conditions. 

CHARACTERISTICS 
TI = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)CBo collector-base breakdown voltage Ic = 45 mA; open emitter 70 - - V 

V(BR)CES collector-emitter breakdown voltage IC = 45 mA; VBE = 0 65 — — V 

ICBO collector leakage current VCB = 40 V; IE = 0 — — 3 mA 

ICES collector leakage current VCE = 40 V; VBE = 0 — — 6 mA 
IEBO emitter leakage current VEB = 1.5 V; Ic = 0 - - 0.6 mA 
hFE DC current gain VcB = 5 V; IC = 3 A 25 — —
C~ collector capacitance (die only) VcE = 1 V; IE = ie = 0; 

f = 1 MHz 
- 60 — pF 

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

MODE OF OPERATION t 
(GHz) 

VcE 
(V) 

PL 
(W) 

GP 
(dB) 

plc 
(%) 

Class-C; tP = 100 µs; S = 10% 2.7 to 3.1 40 ≥ 110 
typ. 120 

≥ 6.5 
typ.7 

≥ 33 
typ.35 
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Philips Semiconductors Preliminary specification 

Microwave power transistor B LS2731-150 

FEATURES PINNING - SOT469A 

• Matched internally to 50 Q 

• Suitable for short and medium and long pulse 
applications 

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

• Emitter ballasting resistors improve ruggedness,,: 

• Gold metallization ensures excellent reliability 

•- Interdigitated emitter base structure provides high 
emitter efficiency 

• Multicell geometry', improves power sharing and reduces 
thermal resistance'. 

APPLICATIONS 

• Common base class-C pulsed power 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 
(SOT469A) with the common base connected to the 
flange. 

PIN DESCRIPTION 

1 collector 

2, emitter 

3 base connected to flange 

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

Fig.1 Simplified outline and symbol. 

MODE OF OPERATION f 
(GHz) 

VcB
(V) 

PL
(W) 

Gp
(dB) 

rlc
(%) 

Pulsed class-C 2.7 to 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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Philips Semiconductors Preliminary specification 

Microwave power transistor BLS2731-150 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 70 V 

VCES collector-emitter voltage RBE = 0 Q - 65 V 
VEBO emitter-base voltage open collector — 2 V 

ICM peak collector current tP ≤ 300 µs; S ≤ 10% — 12 A 

Ptot total power dissipation t, = 300 µs; S = 10%; 
Tmb = 25 °C 

- 280 W 

Tst9 storage temperature —65 +200 °C 

Ti operating junction temperature — +200 °C 
Tsid soldering temperature up to 0.2 mm from ceramic cap; 

t≤10s 
— +235 °C 

320 

Ptot 
(w) 

240 

160 

80 

0 
-50 

MLC474 

0 

ip = 100 µs; S = 10%. 

50 100 150 200 
Tmb °C) 

Fig.2 Power dissipation derating as a function of 
mounting-base temperature. 
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Philips Semiconductors Preliminary specification 

Microwave power transistor BLS2731-150 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth j-mb thermal resistance from junction to mounting-base Tj = 100°C 1 K/W 

Rth mb-h thermal resistance from mounting-base to heatsink note 1 0.2 K/W 

Zth j-h thermal impedance from junction to heatsink tp = 100 µs; S = 10 %; 
notes 1 and 2 

0.3 MN 

Notes 

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

2. Equivalent thermal impedance under pulsed microwave operating conditions. 

CHARACTERISTICS 
Ti = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)CBC collector-base breakdown voltage IC = 45 mA; open emitter 70 — — V 

V(BR)CES collector-emitter breakdown voltage IC = 45 mA; VBE = 0 65 - - V 

ICBO collector leakage current VCB = 40 V; IE = 0 — — 3 mA 

ICES collector leakage current VCE = 40 V; VBE = 0 - - 6 mA 

IEBo emitter leakage current VEB = 1.5 V; IC = 0 - - 0.6 mA 

hFE DC current gain VCB = 5 V; Ic = 3 A 25 — —

C collector capacitance (die only) VCE = 1 V; IE = ie = 0; 
f = 1 MHz 

- 60 — pF 

APPLICATION INFORMATION 

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

MODE OF OPERATION f
(GHz) 

VCE
(V) 

PL
(W) 

C'p 
(dB) 

ttc
(%) 

Class-C; tP = 100 µs; S = 10% 2.7 to 3.1 40 ≥ 150 
typ. 170 

≥ 7 
typ.8 

≥ 35 
typ.40 
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Philips Semiconductors Product specification 

NPN microwave power transistor LAE4001 R 

FEATURES PINNING - SOT100 

• Self-aligned process entirely ion implanted and gold 
sandwich metallization 

• Optimum temperature profile 

• Excellent performance and reliability. 

APPLICATIONS 

Common emitter class A linear power amplifiers up 
to 4 GHz. 

DESCRIPTION 

NPN silicon planar epitaxial microwave power transistor in 
a SOT100 metal ceramic package with emitter connected 
to the metallized lid. A miniature ceramic encapsulation is 
used for compatibility with stripline microwave circuits. 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base 

4 emitter 

C 

2 

b 

e 

MAM312 

Marking code: R8. 

Fig.1 Simplified outline and symbol. 

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

MODE OF 
OPERATION 

f 
(GHz) 

VCE 
(V) 

IC 
(mA) 

PL1 
(mW) 

Gpo 
(dB) 

Zi 
(S2) 

ZL 
(52) 

CW linear amplifier 4 15 25 >85 >8.5 typ.7 +j22 typ. 10 +j38 

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

NPN microwave power transistor LAE4001 R 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 30 V 

VCER collector-emitter voltage RBE = 220 4 - 25 V 

VCEO collector-emitter voltage open base — 16 V 

VEBO emitter-base voltage open collector — 2 V 

IC collector current (DC) — 80 mA 

Plot total power dissipation Tcase ≤ 100 °C - 480 mW 

TB10 storage temperature -65 +200 °C 

Ti junction temperature — 200 °C 

Tsid soldering temperature t ≤ 10 s — 235 °C 

102

'C 
(mA) 

10 

1 

MOO988 

T<se ≤ 100 °C; RBE <220 S2. 

(1) VCEO. 

(2) VCER 

10 
SCE (') 

Fig.2 DC SOAR. 

02

600 

Ptot 
(mW) 

400 

200 

0 

MGL069 

0 50 100 150 200 

Tcase (<C) 

Fig.3 Power derating curve. 

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

NPN microwave power transistor LAE4001 R 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth j_c thermal resistance from junction to case Tj = 75°C 210 K/W 

CHARACTERISTICS 

Tcase = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

IcBo collector cut-off current VcB = 15 V; IE = 0 - - 100 nA 

VcB = 30 V; IE = 0 - - 100 µA 

ICER collector cut-off current VcB = 25 V; RBE = 220 S2 - - 500 µA 

IEBO emitter cut-off current IC = 0 V; VEB = 1.5 V — — 35 nA 

Ccb collector-base capacitance IE = IC = 0; VCB = 15 V; VEB = 1.5 V; 
f = 1 MHz 

- 0.25 — pF 

Cce collector-base capacitance IE = IC = 0; VcE = 15 V; VEB = 1.5 V; 
f = 1 MHz 

- 0.5 — pF 

Ceb collector-base capacitance IE = IC = 0; VEB = 1.0 V; VcB = 15 V; 
f = 1 MHz 

— 1.3 — pF 

sfe l 2 forward power gain Ic = 25 mA; VcE = 15 V; f = 2 GHz — 9.6 — dB 

Ic = 25 mA; VoE = 15 V; f = 4 GHz — 3.8 — dB 

GAM maximum available gain Ic = 25 mA; VcE = 15 V; f = 2 GHz — 16 — dB 

Ic=25mA;VCE =15V; f=4GHz — 10 — dB 

hFE DC current gain VcE = 5 V; IC = 25 mA 20 - 220 

MAINTENANCE TYPE - NOT RECOMMENDED FOR NEW DESIGNS; SEE INDEX SECTION OF Sc15 
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Philips Semiconductors Product specification 

NPN microwave power transistor LAE4002S 

FEATURES PINNING - SOT100 

• Diffused emitter ballasting resistors 

• Self-aligned process entirely ion implanted and gold 
sandwich metallization 

• Optimum temperature profile 

• Excellent performance and reliability. 

APPLICATIONS 

Common emitter class A linear power amplifiers up to 
4 GHz. 

DESCRIPTION 

NPN silicon planar epitaxial microwave power transistor in 
a SOT100 metal ceramic package with emitter connected 
to the metallized lid. A miniature ceramic encapsulation is 
used for compatibility with stripline microwave circuits. 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base 

4 emitter 

Fig.1 Simplified outline and symbol. 

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

MODE OF 
OPERATION 

f 
(GHz) 

VCE
(V) 

IC
(mA) 

PL7
(mW) 

GPo
(dB) 

ZI
(Q) 

ZL
(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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Philips Semiconductors Product specification 

NPN microwave power transistor LAE4002S 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 40 V 

VCER collector-emitter voltage RBE = 220 S2 - 35 V 

VcEo collector-emitter voltage open base - 16 V 

VEBo emitter-base voltage open collector - 3 V 

Ic collector current (DC) - 90 mA 

Ptct total power dissipation Tcase ≤ 75 °C - 625 mW 

Tst2 storage temperature -65 +200 °C 

Ti junction temperature - 200 °C 

Tsld soldering temperature t ≤ 10 s; note 1 — 235 °C 

Note 

1. Up to 0.1 mm from ceramic. 

102

IC 
(mA) 

10 

1 

MGD998 

(1) 

10 
vcE (V) 

Tcase ≤ 75 °C; RaE <220O. 
(I) Second breakdown limit (independent of temperature). 

Fig.2 DC SOAR. 

02

900 

Ptot 
(mW) 

600 

400 

200 

0 

MG 0997 

0 50 100 150 200 

Tcase(°C) 

Fig.3 Power derating curve. 

MAINTENANCE TYPE - NOT RECOMMENDED FOR NEW DESIGNS; SEE INDEX SECTION OF $O15 
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Philips Semiconductors Product specification 

NPN microwave power transistor LAE4002S 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rch J-c thermal resistance from junction to case Ti = 75 °C 200 K/W 

CHARACTERISTICS 

Tcase = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

Icso collector cut-off current VcB = 20 V; IE = 0 - - 100 nA 

VcB = 40 V; IE = 0 - - 150 µA 

ICER collector cut-off current VcB = 35 V; RBE = 220 S2 - - 500 µA 

IEBO emitter cut-off current Ic = 0 V; VEB = 1.5 V - - 50 nA 

Ccb collector-base capacitance IE = Ic = 0; VcB = 18 V; VEB = 1.5 V; 
f=1 MHz 

- 0.3 — pF 

Cce collector-base capacitance IE = Ic = 0; VcE = 18 V; VEB = 1.5 V; 
f = 1 MHz 

- 0.55 - pF 

Ceb collector-base capacitance IE = Ic = 0; VEB = 1.0 V; VcB = 18 V; 
f = 1 MHz 

- 1.8 - pF 

Ste 
z forward power gain Ic = 30 mA; VcE = 18 V; f = 2 GHz - 8.8 - dB 

Ic = 30 mA; VCE = 18 V; f = 4 GHz - 2.8 - dB 
GAM maximum available gain Ic = 30 mA; VcE = 18 V; f = 2 GHz - 14 - dB 

Ic = 30 mA; VcE = 18 V; f = 3 GHz — 11 — dB 
hFE DC current gain VcE = 5 V; Ic = 30 mA 15 - 150 

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

NPN microwave power transistors 
LBE2003S; 

LBE2009S; LCE2009S 

FEATURES 

• Diffused emitter ballasting resistors 

• Self-aligned process entirely ion implanted and gold 
metallization 

• Optimum temperature profile 

• Excellent performance and reliability. 

APPLICATIONS 

• Common emitter class-A linear power amplifiers up 
to 4 GHz. 

b 

Top view 

c 

e 

MAM329 

Marking code: LBE2003S = 407; LBE2009S = 409. 

Fig.1 Simplified outline and symbol (SOT441 A). 

DESCRIPTION 

The LBE2003S and LBE2009S are NPN silicon planar 
epitaxial microwave power transistors in a SOT441 A metal 
ceramic studless package.The LCE2009S is a 
maintenance type in a SOT442A metal ceramic capstan 
package. 

PINNING 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base 

4 emitter 

b 

c 

e 

Top view MAM330 

Marking code: LCE2009S = 408. 

Fig.2 Simplified outline and symbol (SOT442A). 

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

TYPE NUMBER 
MODE OF 

OPERATION 
f 

(GHz) 
VcE 
(V) 

IC 
(mA) 

PL1 
(mW) 

GPO 
(dB) 

Zi 
(Q) 

ZL 
(S2) 

LBE2003S Class-A (CW) linear 2 18 30 200 ≥10 6.2 + j30 17.5 + j7 

LBE2009S 
Class-A (CW) linear 2 18 110 ≥700 ≥9 7.5 +j15 17.5 +j39 

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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Philips Semiconductors Product specification 

NPN microwave power transistors 
LBE2003S; LBE2009S; 

LCE2009S 

LIMITING VALUES 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

Viceo collector-base voltage open emitter 40 V 

VCER collector-emitter voltage 

LBE2003S RBE = 220 4 - 35 V 

LBE2009S; LCE2009S RBE = 100 Q — 35 V 

VcEo collector-emitter voltage open base — 16 V 

VEBO emitter-base voltage open collector — 3 V 

IC collector current (DC) 

LBE2003S - 90 mA 

LBE2009S; LCE2009S - 250 mA 

Pt0t total power dissipation Tmb ≤ 75 °C 

LBE2003S - 1.4 W 

LBE2009S; LCE2009S — 3.5 W 

Tstg storage temperature —65 +150 °C 

Ti operating junction temperature — 200 °C 

Tsld soldering temperature at 0.3 mm from case; t = 10 s — 235 °C 

102

IC 
(mA) 

10 

1 
10 

M00996 

(1) (2) (3) 

15 20 30 40 60 100 VCE (V) 

Tmb 675 C. 
(1) Region of permissible DC operation. 
(2) Permissible extension provided ReE S 220 4. 
(3) Second breakdown limit (independent of temperature). 

Fig.3 DC SOAR; LBE2003S. 

2 

Ptot 
(W) 

1.5 

1 

0.5 

0 
-50 0 50 100 

MC 0989 

150 200 
Tmb (°C) 

Fig.4 Power dissipation derating as a function of 
mounting-base temperature; LBE2003S. 

LCE2009S IS A MAINTENANCE TYPE - NOT RECOMMENDED FOR NEW DESIGNS; SEE INDEX SECTION OF SC15 
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Philips Semiconductors Product specification 

NPN microwave power transistors 
LBE2003S; LBE2009S; 

LCE2009S 

103

IC 
(mA) 

102

10 

110 20 40 SCE (V) 102

MGD990 

(3) 

(1) (2) 

Tmb ≤ 75 C. 
(1) Region of permissible DC operation. 
(2) Permissible extension provided R5E ≤ 100 Q. 
(3) Second breakdown limit (independant of temperature). 

Fig.5 DC SOAR; LBE2009S, LCE2009S 

THERMAL CHARACTERISTICS 

4 

P tot 
(W) 

3 

2 

1 

0 
-50 0 50 100 

MGD991 

150 200 
Tmb (°C) 

Fig.6 Power dissipation derating as a function 
of mounting-base temperature; 
LBE2009S, LCE2009S. 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rtr1 j-mb thermal resistance from junction to mounting-base 

LBE2003S 

Ti = 75 °C; note 1 

65 K/W 

LBE2009S; LCE2009S 36 K/W 

Rth mb-h thermal resistance from mounting-base to heatsink Tj = 75 °C; note 1 1.5 K/W 

Note 

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

LCE2009S IS A MAINTENANCE TYPE - NOT RECOMMENDED FOR NEW DESIGNS; SEE INDEX SECTION OF SC1S 
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Philips Semiconductors Product specification 

NPN microwave power transistors 
LBE2003S; LBE2009S; 

LCE2009S 

CHARACTERISTICS 
Tmb = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

1CBO collector cut-off current VcB = 20 V; IE = 0 — — 0.1 µA 

IcBO collector cut-off current 

LBE2003S 
LBE2009S; LCE2009S 

VcB = 40 V; IE = 0 

- 

- 

- 

- 
150 

250 

µA 

µA 

ICER collector cut-off current 

LBE2003S 

LBE2009S; LCE2009S 

VcB = 35 V; RBE = 220 S2 

VcB = 35 V; RBE = 100 Q 

- 

- 

- 

- 

500 

1000 

µA 

µA 

IEBO emitter cut-off current 

LBE2003S 

LBE2009S; LCE2009S 

VEB = 1.5 V; IC = 0 

- 

- 

- 

- 

0.05 

0.2 

µA 

µA 

hFE DC current gain VcE = 5 V; IC = 30 mA 

VcE=5V; Ic=110mA 

15 

15 

— 

— 

150 

150 

Cob collector-base capacitance 

LBE2003S 

LBE2009S; LCE2009S 

VcB = 18 V; VEB = 1.5 V; 
IE=Ic =0;f=1 MHz 

- 

- 

0.3 

0.6 

- 

- 

pF 

pF 

CC0 collector-emitter capacitance 

LBE2003S 

LBE2009S; LCE2009S 

VcE = 18 V; VEB = 1.5 V; 
IE=Ic=0;f=1 MHz 

- 

— 

0.45 

0.6 

- 

— 

pF 

pF 
Ceb emitter-base capacitance 

LBE2003S 

LBE2009S; LCE2009S 

VcB = 10 V; VEB = 1 V; 
IE=1c=0;f=1 MHz 

- 

- 

1.7 

3.3 

- 

- 

pF 

pF 

LCE2009S IS A MAINTENANCE TYPE - NOT RECOMMENDED FOR NEW DESIGNS; SEE INDEX SECTION OF SC15 
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Philips Semiconductors Product specification 

NPN microwave power transistors 
LBE2003S; LBE2009S; 

LCE2009S 

Table 1 Scattering parameters LBE2003S: VcE = 18 V; Ic = 30 mA (VcE and Ic regulated); Tmb = 25°C; Zo = 50 S2; 
typical values. (The figures given between brackets are values in dB). 

f 
(MHz) 

S11 S21 S12 S22 

MAGNITUDE 
(ratio) 

ANGLE 
(deg) 

MAGNITUDE 
(ratio) 

ANGLE 
(deg) 

MAGNITUDE 
(ratio) 

ANGLE 
(deg) 

MAGNITUDE 
(ratio) 

ANGLE 
(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 7.13 (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 77 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) 41 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 -171 

6000 0.80 44 0.245 (-12.2) -12 0.90 (-0.9) -72 0.55 -165 
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Table 2 Scattering parameters LBE2009S; LCE2009S: VcE = 18 V; Ic = 110 mA (VcE and Ic regulated); Tmb = 25 °C; 
Zo = 50 4; typical values. (The figures given between brackets are values in dB). 

f 
(MHz) 

S11 S21 S12 S22 

MAGNITUDE 
(ratio) 

ANGLE 
(deg) 

MAGNITUDE 
(ratio) 

ANGLE 
(deg) 

MAGNITUDE 
(ratio) 

ANGLE 
(deg) 

MAGNITUDE 
(ratio) 

ANGLE 
(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) 77 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 
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APPLICATION INFORMATION 
Microwave performance for LBE2003S up to Tmb = 25 °C in a common emitter class-A test circuit; note 1. 

MODE OF OPERATION f 
(GHz) 

uCE 
(V) (2) 

IC 
(mA) (2) 

PL1 
(mW) (3) 

Gpo 
(dB) (4)

Zi 
(Q) 

ZL 
(1≥) 

Class-A (CW) 2 18 30 ≥200 (23) 
typ. 250 (24) 

≥10 
typ. 11 

6.2 + j30 17.5 + j7 

Notes 

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

2. Ic and VCE regulated. 

3. Load power for 1 dB compressed power gain. 

4. Low level power gain associated with PL1. 

2.5 
3• t2~12.5~ 

i -1.2 
- - 6i 

66.5 

12.5 - - - 21 3 212 f 

10.5 

input ? 

05 

2 

—35

f 
10.5 

1

5 2 output 

} 

—I
C

14.5 

1 
MCD635 

Dimensions in mm. 

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

Fig.7 Prematching test circuit board for 2 GHz. 
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(mW) 
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0  
0 

f = 2 GHz; Tmb = 25 C. 

VCE = 18 V; to = 30 mA. 

(1) Gpo = 11 dB. 
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PI (mW 

Fig.8 Load power as a function of input power. 

10 

S12 
(dB) 

5 

0 

MGD993 

  tYP 

0 20 40 60 IC 
(mA) 

80 

Class-A operation. 

f = 2 GHz; Tmb = 25 °C; VoE = 18 V. 

Fig.9 s12 as a function of collector current. 
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Microwave performance for LBE2009S; LCE2009S up to Tmb = 75 °C in a common emitter class-A test circuit; note 1. 

MODE OF OPERATION t
(GHz) 

VcE 
(V) (2) 

IC 
(mA) (2) 

PL1 
(mW) (3) 

Gp0
(dB) (4)

Zi 

(≥) 
ZL 

(Q) 
Class-A (CW) 2 18 110 ≥700 (28.5) 

typ. 900 (29.5) 
≥9 

typ. 9.8 
7.5+j14.5 17.5 +j38.5 

Notes 

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

2. Ic and VcE regulated. 

3. Load power for 1 dB compressed power gain. 

4. Low level power gain associated with PL1. 

1.2 
26.4 12.4 2 f x-13 -- 25 

I 
1 

input
VSWR<3.5 

~~~- output 
T VSWR<3 

6.8 5.2 
Z0 =50O 2 0.8 2 Z0 =50O 

M00999 

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

Fig.10 Prematching test circuit board for 2 GHz. 
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MGD994 
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I = 2 GHz; Tmb = 25 °C. 

VCE=18 V; 1o=110mA. 

(1) Gp,=9.8dB. 

Fig.11 Load power as a function of input power. 
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0 

MGD995 
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0 50 100 IC mA) 150 

Class-A operation. 

I = 2 GHz; T,,b = 25 °C; VoE = 18 V. 

Fig.12 s12 as a function of collector current. 
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NPN microwave power transistor 

FEATURES PINNING - SOT122A 

• 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. 

APPLICATIONS 

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

DESCRIPTION 

NPN silicon planar epitaxial microwave power transistor in 
a SOT122A metal ceramic package. 

Product specification 

LEE1015T 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base 
4 emitter 

Fig.1 Simplified outline and symbol. 

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

MODE OF OPERATION f 
(MHz) 

uCE 
(V) 

IC 
(mA) 

PL1 
(W) 

Gpo 
(dB) 

dim 
(dB) 

Class A (CW) 860 20 140 >1 >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 f1 = 859 MHz and f2 = 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 

VCBC collector-base voltage open emitter — 40 V 

UCER collector-emitter voltage RBE = 10 4 - 40 V 

VcEo collector-emitter voltage open base - 22 V 

VEBO emitter-base voltage open collector — 3 V 

IC collector current — 500 mA 

Ptot total power dissipation Tmb = 75 °C — 7.5 W 

Tstg storage temperature —65 +150 °C 

Ti junction temperature — 200 °C 

T$ld soldering temperature t ≤ 10 s; note 1 - 235 °C 

Note 

1. Up to 0.2 mm from ceramic. 

10 

Plot 
(W) 

7.5 

5.0 

2.5 

0 
0 50 100 -50 

MLA736 

150 200 

Tamb (°C) 

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

1 

IC 

(A) 

10-1

10-2
1 

MBB632 

(1) 

I 
I 
I 

I (~1
I 
I 

I 
1 
I 
I 

I 
I 
1 

10 
vcE W) 

Tmb = 75 C. 
(1) Region of permissible DC operation. 

(2) Possible extension provided RBE ≤ 10O. 

Fig.3 DC SOAR. 
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THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth j-mb thermal resistance from junction to mounting base T = 75 °C 12 K/W 

Rth 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 

IcBO collector cut-off current VcB = 40 V; IE = 0 400 µA 

ICER collector cut-off current VcE = 40 V; RBE = 10 S2 20 mA 

IEBO emitter cut-off current VEB = 1.5 V; IC = 0 400 µA 

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

MODE OF OPERATION t
(MHz) 

VcE
(V) 

IC
(mA) 

PL1
(W) 

G 0
(dB) 

Class A 860 20 140 >i; typ. 1.3 >13; typ. 14.5 

MAINTENANCE TYPE - NOT RECOMMENDED FOR NEW DESIGNS; SEE INDEX SECTION OF SC15 
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NPN microwave power transistor LFE156O0X 

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. 

QUICK REFERENCE DATA 

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

amplifier. 

MODE OF 
OPERATION 

f 
(GHz) 

VCE 
(V) 

Ico 
(A) 

Pui 
(W) 

GpO 
(dB) 

plc 
(%) 

Z;/ZL
(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 

WARNING 

Fig.1 Simplified outline and symbol. 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 45 V 

VCER collector-emitter voltage RBE = 56 4 — 30 V 

VCEO collector-emitter voltage open base — 22 V 

VEBO emitter-base voltage open collector — 3 V 

Ic DC collector current — 12 A 

P; input power f = 1.5 GHz; VCE = 24 V; class AB — 20 W 

Ptot total power dissipation Tmb = 75 °C — 80 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. 

120 

Ptot 
(W) 

80 

40 

0 

MB0390 

0 100 Tmb 1°C) 

Fig.2 Power derating curve. 

200 
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THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth j-mb thermal resistance from junction to mounting base Ti = 100 °C 1.2 K/W 

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 
Tmb = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

Iceo collector cut-off current IE = 0; VCB = 20 V — 6 mA 

V(BR)CER collector-emitter breakdown voltage Ic = 30 mA; RBE = 56 4 30 - V 

V(BR)cBo collector-base breakdown voltage Ic = 30 mA 45 - V 

V(BR)EBO emitter-base breakdown voltage IE = 30 mA 3 — V 

hFE DC current gain Ic = 1 A; VcE = 5 V 15 100 

APPLICATION INFORMATION 

Microwave performance up to Tmb = 25 °C in a common emitter class AB amplifier. 

MODE OF OPERATION f 
(GHz) 

VcE 
(V) 

Ica 
(A) 

Pu 
(W) 

Gpo 
(dB) 

plc 
(%) 

Z✓ZL
(S2) 

Class AB (CW) 1.5 24 0.2 ≥55 
typ. 60 

≥8 
typ. 8.5 

typ. 50 see Figs 7 
and 8 
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The test circuit is split into 2 independent halves, each being 30 x 40 mm in size. 
Dimensions in mm. 
Substrate: Epsilam 10. 
Thickness: 0.635 mm. 
Permittivity: er = 10. 
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BIAS CIRCUIT 

L 

PREMATCHING TEST 
CIRCUIT 

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 0.5 to 5.0 pF Tekelec 727-1 

O5, C6 feedthrough bypass capacitor 1500 pF Erie, ref. 1250-003 

O7, C8 tantalum capacitor 10µF, 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 kt≥ 

R1 resistor 100 S2, 0.25 W 

R2 resistor 10 kQ, 0.25 W 

R3 resistor 50 sZ, 0.25 W 

F1 ferrite bead Philips tube 
3.7 x 1.2 x 3.5 mm (3B) 

Notes 

1. In thermal contact with TR1. 

2. In thermal contact with DUT. 
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80 
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I cQ = 
400 mA 
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0 4 

VCE = 24 V; f = 1500 MHz. 

8 12 16 
PI W) 

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

Input and optimum load impedances 

VCE = 24 V; 'co = 0.2 A. 

f 
(GHz) 

Z; 
(4) 

ZL 
(S2) 

1.50 2.4+j3.4 2.4—j1.8 

1.55 3.0+j3.6 2.3—j1.7 

1.60 3.5+j3.6 2.2—j1.6 

1.65 4.2+j3.8 2.1 —j1.5 

1.70 4.8+j2.5 1.8—j1.5 

-20 
dim 
(dB) 

-25 

30 

-35 

-40 

45 

-50 

M60395 

co = 
400 mA 
200 mA 
100 mA 

0 10 20 30 40 50 
' o (av)(W) 

VCE = 24 V; fi = 1500 MHz; f 2 = 1500.2 MHz. 

Fig.6 Intermodulation distortion as a function of 
average output power. 
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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 

Intended for use in common emitter, 
class AB amplifiers in OW 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. 

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

MODE OF 
OPERATION 

f 
(GHz) 

VCE 
(V) 

'CO 
(A) 

Pu 
(W) 

GpO 
(dB) 

gc 
(%) 

Z;; Zu
(Q) 

Class AB (CW) 1.5 24 0.05 ≥15 ≥7.8 typ. 50 see Figs 
6 and 7 

PINNING - SOT437A 

PIN DESCRIPTION 

1 collector 
2 base 

3 emitter connected to flange 

WARNING 

Fig.1 Simplified outline and symbol. 

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 

VCBO collector-base voltage open emitter — 45 V 

VCER collector-emitter voltage RBE = 220 S2 - 30 V 

VCEo collector-emitter voltage open base — 22 V 

VEBO emitter-base voltage open collector — 3 V 

IC DC collector current — 3 A 

P; input power f = 1.85 GHz; VCE = 24 V; class AB — 4 W 

Ptot total power dissipation Tmb = 75 °C — 25 W 

Tstg storage temperature —65 +150 °C 

Ti junction temperature - 200 °C 

Ts;d soldering temperature t ≤ 10 s; note 1 - 235 °C 

Note 

1. Up to 0.2 mm from ceramic. 

Ptot 
(w) 

30 

20 

10 

0  
0 50 100 

MBD741 

150 200 
Tmb (°C) 

Fig.2 Power derating curve. 
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THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth j-mb thermal resistance from junction to mounting base Ti = 100 °C 3.6 IVW 

Rth mb-h thermal resistance from mounting base to heatsink note 1 0.2 IVW 

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 IE = 0; VCB = 20 V — 1.5 mA 

V(BR)CER collector-emitter breakdown voltage Ic = 10 mA; RBE = 220 Q 30 — V 

V(BR)CBO collector-base breakdown voltage to = 10 mA 45 — V 

V(BR)EBO emitter-base breakdown voltage IE = 10 mA 3 — V 

hFE DC current gain Ic = 0.5 A; VcE = 3 V 15 100 

APPLICATION INFORMATION 
Microwave performance up to Tmb = 25 °C in a common emitter class AB amplifier. 

MODE OF 
OPERATION 

f 
(GHz) 

VcE 
(V) 

Ico 
(A) 

Pu 
(W) 

GpO 
(dB) 

11c 
(%) 

Z,; ZL 
(S2) 

Class AB (CW) 1.5 24 0.05 ≥15 
typ. 18 

≥7.8 
typ. 8.2 

typ. 50 see Figs 6 
and 7 
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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: sr = 10. 

output 

Fig.3 Prematching test circuit board. 
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PREMATCHING TEST 
BIAS CIRCUIT CIRCUIT 

R1 

TR1 

R2 

P1 

L 

! D1 

D2 

+ 
R3 =C7 

C5 

I F1 

L1 

C6 

L2 

  DUT 

+VCC 

Fig.4 Class AB bias circuit. 

7~l 

MEA600 

List of components (see Figs 3 and 4) 

COMPONENT DESCRIPTION VALUE ORDERING INFORMATION 

TR1 transistor, BDT91 or equivalent 

Cl, C4 DC blocking chip capacitor 100 pF ATC 100A101 kp 

C2, C3 trimmer capacitor 0.5 to 5.0 pF Tekelec 727-1 

C5, C6 feedthrough bypass capacitor 1500 pF Erie1250-003 

C7 electrolytic capacitor 10µF, >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 4 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 10 kS2, 0.25W 

R3 resistor 56 c, 0.25 W 

F1 ferrite bead Philips tube, 12NC = 4330 
4.2x2.2x3.2mm(4B1) 

030 43081 

Notes 

1. In thermal contact with TR1. 

2. In thermal contact with DUT. 
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25 

PL 

(w) 
20 

MBD737 

Ico 

= 100 mA 
 50 mA 

20 mA 
15 

10 

5 

0 
0 

VCE = 24 V; f = 1850 MHz. 

2 3 4p w)5 

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

Input and optimum load impedances 

VCE = 24 V; Ico = 50 mA; Zo = 10 Q (see Figs 6 and 7); 

typical values at PL = PL1. 

f 
(GHz) 

Z; 
(Q) 

ZL
(Q) 

1.40 3.7+j6.9 14.0—j1.8 

1.45 4.6+j7.4 12.5+j0.5 

1.50 5.8+j7.7 11.0+j0.1 

1.55 7.4 + j7.8 9.7 + j0.4 

1.60 9.3 + j7.4 8.5 + j0.3 
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+; 

— i 

VCE = 24 V; Zo = 10 W; coI  = 50 mA. 

Fig.7 Optimum load impedance as a function of frequency; typical values at PL = Psi . 
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NPN microwave power transistor LLE1537OX 

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. 

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. 

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

MODE OF 
OPERATION 

f 
(GHz) 

VCE 
(V) 

'CO 
(A) 

Pu 
(W) 

Gp0 
(dB) 

8c 
(%) 

Z;; ZL
(S2) 

Class AB (CW) 1.5 24 0.3 ≥33 ≥8 typ. 43 see Figs 8 
and 9 

PINNING - SOT437A 

PIN DESCRIPTION 

1 collector 
2 base 

3 emitter connected to flange 

WARNING 

Fig.1 Simplified outline and symbol. 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 45 V 

VCER collector-emitter voltage RBE = 220 Q — 30 V 

VCEO collector-emitter voltage open base — 15 V 

VEBO emitter-base voltage open collector — 3 V 

IC DC collector current — 6 A 

P; input power f = 1.5 GHz; VCE = 24 V; class AB — 8 W 

Plot total power dissipation Tmb = 75 °C — 50 W 

T515 storage temperature -65 +150 °C 

Ti junction temperature — 200 °C 

Tsld soldering temperature t ≤ 10 s; note 1 - 235 °C 

Note 

1. Up to 0.2 mm from ceramic. 

10 

IC 
(A) 

1 

10 -t

MBD750 

10 VCE (V 

Tmb ≤ 75 C. 
(I) Region of permissible DC operation. 
(II) Permissible extension provided RBE 220O. 

Fig.2 DC SOAR. 

0 2

Ptot 
(w) 

60 

40 

20 

0 

MEA577 

0 50 100 150 200 
Tmb (° C) 

Fig.3 Power derating curve. 
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THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth j-mb thermal resistance from junction to mounting base Ti = 100 °C 2 K/W 

Rth mb-h thermal resistance from mounting base to heatsink note 1 0.2 KNV 

Note 

1. See "Mounting recommendations in the General part of handbook SC 15". 

CHARACTERISTICS 
Tj = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

ICBO collector cut-off current IE = 0; VC8 = 20 V - 3 mA 

V(BR)CER collector-emitter breakdown voltage Ic = 15 mA; RBE = 220 4 30 — V 

V(BR)CBO collector-base breakdown voltage Ic = 15 mA 45 — V 

V(BR)EBO emitter-base breakdown voltage IE = 15 mA 3 — V 

hFE DC current gain IC = 1 A; VCE = 3 V 15 100 

APPLICATION INFORMATION 
Microwave performance up to Tmb = 25 °C in a common emitter class AB amplifier. 

MODE OF 
OPERATION 

f 
(GHz) 

VCE 
(V) 

Ico 
(A) 

Pui 
(W) 

GPO 
(dB) 

lic 
(%) 

Z1; Zu 
(S≥) 

Class AB (CW) 
note 1 

1.5 24 0.3 ≥33; typ. 37 ≥8; typ. 8.7 typ. 43 see Figs 8 
and 9 

Note 

1. dim is less than —30 dBc at Po = 15W (av); f = 200 kHz. 
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30 

5.0 

40 

0.8 15.2 2.5 2.5 4.0 

30 

MBD767 

7.0 7.0 6 2.5 

0 

M80 768 

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

Dimensions in mm. 

Substrate: Epsilam 10. 

Thickness: 0.635 mm. 

Permittivity: s, = 10. 

Fig.4 Prematching test circuit board. 
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BIAS CIRCUIT 

L 

PREMATCHING TEST 
CIRCUIT 

Fig.5 Class AB bias circuit. 

List of components (see Figs 4 and 5) 

COMPONENT DESCRIPTION VALUE ORDERING INFORMATION 

TR1 transistor, BDT91 or equivalent 

Cl, C4 DC blocking chip capacitor 100 pF ATC 100A101kp 

C2, C3 trimmer capacitor 0.5 to 5.0 pF Tekelec 727-1 

C5, C6 feedthrough bypass capacitor 1500 pF Erie 1250-003 

C7 electrolytic capacitor 10µF, >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 kS2 

R1 resistor 100 S2, 0.25 W 
R2 resistor 10 kQ, 0.25 W 
R3 resistor 56 Q, 0.25 W 
Fl ferrite bead Philips tube, 12NC = 4330 

4.2x2.2x3.2mm(4B1) 
030 43081 

R, copper rivet 

Notes 

1. In thermal contact with TR1. 

2. In thermal contact with DUT. 
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30 

20 

10 

0 

M60763 

0 2 

VcE = 24 V; f = 1500 MHz. 

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

Input and optimum load impedances 

VcE = 24 V; Ice = 0.3 A (see Figs 8 and 9). 

f 
(GHz) 

Z; 
(Q) 

ZL
(52) 

1.40 2.4+j4.4 5.5—j1.8 

1.45 3.2+j4.6 5.1 —j1.3 

1.50 4.2+j4.5 4.7—j1.0 

1.55 5.3+j3.8 4.2—j0.9 

1.60 6.2+j2.5 3.8 — j0.8 

20 
d im 

(dBc) 
25 

- 30 

35 

40 

45 

-50 
0 

MB0764 

'Co = 
 300 mA 

100 mA 

50 mA 

5 10 15 20 25 

po (av) (w) 

VcE = 24 V; f1 = 1500 MHz; f2 = 1500.2 MHz. 

Fig.7 Intermodulation distortion as a function of 
average output power. 
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NPN microwave power transistor LLE16045X 

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 prematching ensures 
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 
1.5 GHz and 1.8 GHz. 

DESCRIPTION 

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

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

MODE OF 
OPERATION 

f 
(GHz) 

VCE 
(V) 

Ice 
(A) 

Psi 
(W) 

Gp0 
(dB) 

11c 
(%) 

Zi; ZL 
(S2) 

Class AB (CW) 1.65 24 0.04 ≥4.5 ≥8.5 typ. 50 see Figs 8 
and 9 

PINNING - SOT437A 

PIN DESCRIPTION 

1 collector 

2 base 

3 emitter connected to flange 

WARNING 

Fig.1 Simplified outline and symbol. 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter - 45 V 

VCER collector-emitter voltage RBE = 220 S2 - 30 V 

VCEo collector-emitter voltage open base — 15 V 

VEBO emitter-base voltage open collector - 3 V 

IC DC collector current - 0.5 A 

P; input power f = 1.65 GHz; VCE = 24 V; class AB - 1 W 

Ptot total power dissipation Tmb = 75 °C - 11 W 

Tstg storage temperature -65 +150 °C 

Ti junction temperature — 200 °C 

Tsld soldering temperature t ≤ 10 s; note 1 - 235 °C 

Note 

1. Up to 0.2 mm from ceramic. 

1 

10-t

10_2

MB0744 

II

VCE (V) 

Tmp 5 75 O. 
(I) Region of permissible DC operation. 
(H) Permissible extension provided RBE ≤ 220 O. 

Fig.2 DC SOAR. 

102

P tot 
(w) 

15 

10 

5 

0 
50 100 0 

5480745 

150 200 
Tmb (°C) 

Fig.3 Power derating curve. 
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THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth j-mb thermal resistance from junction to mounting base Ti = 100°C 8.5 WW 

Rth mb-h thermal resistance from mounting base to heatsink note 1 0.2 1</W 

Note 

1. See "Mounting recommendations in the General part of handbook SC 15". 

CHARACTERISTICS 
Tj = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

ICBO collector cut-off current IE = 0; VcB = 20 V - 75 µA 

V(BR)CER collector-emitter breakdown voltage IC = 1 mA; RBE = 220 Q 30 — V 

V(BR)CBO collector-base breakdown voltage IC = 1 mA 45 — V 

V(BR)EBO emitter-base breakdown voltage IE = 1 mA 3 — V 

hFE DC current gain Ic = 0.25 A; VcE = 5 V 15 100 

APPLICATION INFORMATION 
Microwave performance up to Tmb = 25 °C in a common emitter class AB amplifier. 

MODE OF 
OPERATION 

f 
(GHz) 

VcE 
(V) 

Ico 
(A) 

Pu 
(W) 

GP, 
(dB) 

9c 
(%) 

Z;; Zu 
(S2) 

Class AB (CW) 1.65 24 0.04 ≥4.5 
typ. 5.5 

≥8.5 
typ. 9.5 

typ. 50 see Figs 8 
and 9 
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The test circuit is split into two independent halves, each being 30 x 40 mm in size. 
Dimensions in mm. 
Substrate: Teflon fibreglass. 
Thickness: 0.4 mm. 
Permittivity: er = 2.55. 

output 

i 

f 
Fig.4 Prematching test circuit board. 
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PREMATCHING TEST 
BIAS CIRCUIT CIRCUIT 

P 

R1 
TR1 

+VCC 

C6 
C5 H 

R2 

F1 
L2 H 

P1 
V D1 

R3 = C7 
L1 

DUT 
D2 

L  'n 
MEA600 

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 100A101 kp 

C2, C3 trimmer capacitor 0.5 to 5.0 pF Tekelec 727-1 SL 

C5, C6 feedthrough bypass capacitor 1500 pF Erie 1250-003 

C7 electrolytic capacitor 10µF, >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 S2, 0.25 W 

R2 resistor 1.5 kS2, 0.25 W 

R3 resistor 56 S2, 0.25 W 

F1 ferrite bead Philips tube, 12NC = 4330 
4.2x2.2x3.2mm(4B1) 

030 43081 

Notes 

1. In thermal contact with TR1. 

2. In thermal contact with DUT. 
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MBD746 

/ 'co
 40 mA 

10 mA 
3 mA 

0 02 

VCE = 24 V; f = 1650 MHz. 

04 0.6 0.8 
Pi (w) 

Fig.6 Load power as a function of input power. 
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dim 
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3 mA 
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40 mA 
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VCE = 24 V; 11 = 1650 MHz; f2 = 1650.2 MHz. 

3 4 

Po (av) (w) 

Fig.7 Intermodulation distortion as a function of 
average output power. 

Input and optimum load impedances 

VCE = 24 V; Ico = 40 mA (see Figs Band 9); typical values at PL= PL1. 

f 
(GHz) 

Zi 
(52) 

ZL
(S2) 

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 +j7.3 

1.65 10.9+j16.8 5.4+j6.9 

1.70 13.0+j17.5 5.2+j6.4 

1.75 15.5+j17.8 5.0+j6.0 

1.80 18.6+j17.6 4.8+j5.5 
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NPN microwave power transistor 

+i 

VCE = 24 V; 7b  = 10 W; 'Co = 40 mA. 

LLE16045X 

Fig.9 Optimum load impedance as a function of frequency; typical values at PL = Psi. 
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NPN microwave power transistor LLE16120X 

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 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. 

QUICK REFERENCE DATA 

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

amplifier. 

MODE OF 
OPERATION 

f 
(GHz) 

VCE 
(V) 

ICQ 
(A) 

Pu 
(W) 

GPo
(dB) 

Z;; Zu
(52) 

Class AB (CW) 1.65 24 0.1 ≥11 ≥5.7 see Figs 8 and 9 

PINNING - SOT437A 

PIN DESCRIPTION 

1 collector 

2 base 

3 emitter connected to flange 

WARNING 

Fig.1 Simplified outline and symbol. 

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 LLE16120X 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 45 V 

VCER collector-emitter voltage RBE = 220 Q - 30 V 

VCEO collector-emitter voltage open base — 15 V 

VEBO emitter-base voltage open collector — 3 V 

IC collector current (DC) — 2 A 

Ptot total power dissipation Tmb = 75 °C — 23 W 

Ts1g storage temperature —65 +150 °C 

Ti junction temperature — 200 °C 

Tsld soldering temperature t ≤ 10 s; notes — 235 °C 

Note 

1. Up to 0.2 mm from ceramic. 

10 

IC 
(A) 

1 

10-t 

MRA545 

(1) 

10-2 10 
VCE (V) 

Tmb ≤ 75 C. 
(I) Region of permissible DC operation. 

Fig.2 DC SOAR. 
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30 
plot 
(w) 

25 

20 

15 

10 

5 

MRA544 

100 0 
0 

Rmt max = 23 W. 

50 150 200 250 
Tmb (°C) 

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

1997 Feb 18 93 



Philips Semiconductors Product specification 

NPN microwave power transistor LLE 16120X 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth j-mb thermal resistance from junction to mounting base Tj = 100°C 4.2 K/W 

Rth mb-h thermal resistance from mounting base to heatsink notel 0.2 K/W 

Note 

1. See "Mounting recommendations in the General part of handbook SCf5". 

CHARACTERISTICS 

Ti = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

ICBO collector cut-off current VCB = 20 V; IE = 0 — 1 mA 

V(BR)CER collector-emitter breakdown voltage Ic = 5 mA; RBE = 220 i2 30 - V 

V(BR)CBO collector-base breakdown voltage IC = 5 mA; IB = 0 45 - V 

V(BR)EBO emitter-base breakdown voltage IE = 5 mA; IC = 0 3 — V 

hFE DC current gain VcE = 3 V; Ic = 1 A 15 100 

APPLICATION INFORMATION 

Microwave performance up to Tmb = 25 °C in a common emitter class AB amplifier (note 1). 

MODE OF 
OPERATION 

f 
(GHz) 

VcE 
(V) 

'co 
(A) 

Pu 
(W) 

GPO
(dB) 

t1c 
(%) 

Z;; Zu 
(S2) 

Class AB (CW) 1.65 24 0.1 ≥11; 
typ. 13 

≥8.7; 
typ. 10.8 

typ. 45 see Figs 8 and 9 

Note 

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

40 mm 

input 

Substrate: Epsilam 10. 

Thickness: 0.635 mm. 

Permittivity: Cr = 10. 

30 mm 
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1 2 
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Fig.4 Prematching test circuit board. 

M00661 

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 3.3 k4 

R3 resistor 56 4 

P1 potentiometer, 10 turns (sfernice) 4.7 k52 

C1 electrolytic capacitor 10µF, 40 V 

C5, O6 feedthrough bypass capacitor 1500 pF Erie, ref. 1250-003 
Li 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 LLE16120X 

BIAS CIRCUIT PREMATCHINGTEST CIRCUIT 

R1 

R2  
4,

TR1 

P1 
D1 V 

O2 

R3 = 
C1 

C5 H 
H H 

L1 

C6 

+VCC 

D.U.T. 

0v 

MBC421-

Fig.5 Class AB bias circuit at 1.65 GHz. 

5 

MGA246 

(1) 
(2) 
(3) 

0  
0 04 

VCE =24 V;f=1.65GHz. 

(1) Ico=100mA. 

(2) ICo = 30 mA. 

(3) Ico = 3 mA. 

O8 14 18 
PIN (w) 

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

-15 

dim 
(dBc) 

25 

-35 

MGA245 

(1) 

(2) 

(3) 

-45 
0 2 4 

VCE = 24 V; f1 = 1.65 GHz; f2 = 1.6502 GHz. 
(1) Ico = 3 mA. 

(2) (Co = 30 mA. 
(3) ICo = 100 mA. 

6 8 
POUT (W) 

Fig.7 Intermodulation distortion as a function 
of average output power. 
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Philips Semiconductors Product specification 

NPN microwave power transistor LLE16350X 

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 

Intended for use in common emitter, 
class AB amplifiers in CW conditions 
for professional applications between 
1.5 GHz and 1.8 GHz. 

DESCRIPTION 

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

QUICK REFERENCE DATA 

Microwave performance up to Tmb = 25 °C in a common emitter class AB 
amplifier. 

MODE OF 
OPERATION 

f 
(GHz) 

VCE 
(V) 

Ico 
(A) 

PL1 
(W) 

GPO 
(dB) 

1lc 
(%) 

Z;; ZL
(Q) 

Class AB (CW) 1.65 24 0.1 ≥29 ≥8 typ. 48 see Figs 
8 and 9 

PINNING - SOT437A 

PIN DESCRIPTION 

1 collector 

2 base 

3 emitter connected to flange 

WARNING 

Fig.1 Simplified outline and symbol. 

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 

VCBO collector-base voltage open emitter - 45 V 

VCER collector-emitter voltage RBE = 220 S2 - 30 V 

VCEo collector-emitter voltage open base — 15 V 

VEBO emitter-base voltage open collector — 3 V 

Ic DC collector current — 6 A 

Pi input power f = 1.65 GHz; VCE = 24 V; class AB — 8 W 

Ptot total power dissipation Tmb = 75 °C — 50 W 

Tstg storage temperature -65 +150 °C 

TI junction temperature — 200 °C 

Tsld soldering temperature t ≤ 10 s; note 1 - 235 °C 

Note 

1. Up to 0.2 mm from ceramic. 

10 

I C 
(A) 

1 

10_ t

MBO760 

10 VCE (V) 

Tmb ≤ 75 C. 
(I) Region of permissible DC operation. 
(II) Permissible extension provided RBE ≤ 220 4. 

Fig.2 DC SOAR. 

OZ

Plot 
(w) 

60 

40 

20 

0 

MEA577 

0 50 100 150 200 

Tmb (° C) 

Fig.3 Power derating curve. 
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Philips Semiconductors Product specification 

NPN microwave power transistor LLE16350X 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS VALUE UNIT 

Rth i-mb thermal resistance from junction to mounting base Ti = 100 °C max. 2 K/W 

Rth mb-h thermal resistance from mounting base to heatsink typ. 0.2 K/W 

CHARACTERISTICS 
Tmb = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

ICBO collector cut-off current IE = 0; VCB = 20 V — 3 mA 

V(BR)CER collector-emitter breakdown voltage Ic = 15 mA; RBE = 220 4 30 — V 

V(BR)CBO collector-base breakdown voltage Ic = 15 mA 45 — V 

V(BR)EBO emitter-base breakdown voltage IE = 15 mA 3 — V 

hFE DC current gain Ic = 1 A; VcE = 3 V 15 100 

APPLICATION INFORMATION 
Microwave performance up to Tmb = 25 °C in a common emitter class AB amplifier. 

MODE OF 
OPERATION 

f 
(GHz) 

VcE
(V) 

'Co 
(A) 

PLi 
(W) 

GPo
(dB) 

rlc 
(%) 

Z;; ZL 
(S2) 

Class AB (CW) 1.65 24 0.1 ≥29 
typ. 32 

≥8 
typ. 9 

typ. 48 see Figs 8 
and 9 
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NPN microwave power transistor LLE16350X 

30 30 

0.8 7.7 2.5 2.5 5.0 5.0 3.0 4.0 12.0 2.0 
2.8 3.5} 

t 
5.2 

3.0—i 

0 8.0 5.0 40 

0.7 A 
5.0 

~ i• 
2 s 4.0 

t 

4 

~ 1 

a 
2.7 

5 0.7 
2.7+ 

2.5 

MBD758 

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: Er = 10. 

output 

Fig.4 Prematching test circuit board. 
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NPN microwave power transistor LLE16350X 

L 

PREMATCHING TEST 
BIAS CIRCUIT CIRCUIT 

R1 
TR1 

C D2 

r 

P

D1 
R3 = C7 

C5 

F1 

C6 

DUT 

+VCC 

77l J 

Fig.5 Class AB bias circuit. 

MEA600 

List of components (see Figs 4 and 5) 

COMPONENT DESCRIPTION VALUE ORDERING INFORMATION 

TR1 transistor, BDT91 or equivalent 

Cl, C4 DC blocking chip capacitor 100 pF ATC 100A101 kp 

C2, C3 trimmer capacitor 0.5 to 5.0 pF Tekelec 727-i 

C5, C6 feedthrough bypass capacitor 1500 pF Erie 1250-003 

C7 electrolytic capacitor 10µF, >30 V 

D1 diode BY239 or equivalent; note 1 

D2 diode BY239 or equivalent; note 2 

Li 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, 0.25W 

R2 resistor 10 kS2, 0.25 W 

R3 resistor 56 S2, 0.25 W 

F1 ferrite bead Philips tube, 12NC = 4330 
4.2 x 2.2 x 3.2mm (4B1) 

030 43081 

R, copper rivet 

Notes 

1. In thermal contact with TR1. 

2. In thermal contact with DUT. 
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NPN microwave power transistor LLE16350X 

30 

20 

10 

0 

MEA58f 

IcQ = 

100 mA 
50 mA 
10 mA 

0 2 

VcE = 24 V; f = 1650 MHz. 

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

20 

dim 
(dBc) 

30 

40 

-50 

MEA582 

10 mA 

50 mA 

100 mA 

0 10 20 30 
PO (as) (w) 

VcE = 24 V; f1 = 1650 MHz; f2 = 1650.2 MHz. 

Fig.7 Intermodulation distortion as a function of 
average output power. 

Input and optimum load impedances 

VcE = 24 V; 'Co = 0.1 A (see Figs 8 and 9); typical values at PL = PL1. 

f 
(GHz) 

Z; 
(S2) 

ZL
(L) 

1.50 4.15+j4.45 4.6-j1.0 

1.55 5.3+j3.8 4.2-j0.85 

1.60 6.2 + j2.45 3.8 - j0.8 

1.65 6.1 +j0.7 3.4 - j0.8 

1.70 5.1 -j0.6 3.05 - j0.9 

1.75 3.9-j1.1 2.75-j1.0 

1.80 2.9-j1.1 2.5-j1.15 
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Philips Semiconductors Product specification 

NPN microwave power transistor LTE21OO9R 

FEATURES 

• Diffused emitter ballasting resistors 

• Self-aligned process entirely ion implanted and gold 
sandwich metallization 

• optimum temperature profile 

• excellent performance and reliability 

• Input matching cell improves input impedance and 
facilitates the design of wideband circuits. 

APPLICATIONS 

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

DESCRIPTION 

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

PINNING - SOT440A 

PIN DESCRIPTION 

1 collector 
2 base 

3 emitter connected to flange 

Top view 

b 

MAMI37 

Marking code: 435 

Fig.1 Simplified outline and symbol. 

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

MODE OF OPERATION f
(GHz) 

VCe(V) IC(mA) 
Pa i 
(W) GpO(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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NPN microwave power transistor LTE21009R 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 40 V 

VCER collector-emitter voltage RBE = 100 S2 - 35 V 

VCEo collector-emitter voltage open base - 16 V 

VEBO emitter-base voltage open collector - 3 V 

IC DC collector current (DC) - 250 mA 

Ptot total power dissipation Tmb ≤ 75 °C - 4 W 

Ts1g storage temperature -65 +200 °C 

Ti operating junction temperature — 200 °C 

TS(d soldering temperature up to 0.3 mm from case; 
t≤10s 

- 235 °C 

102

10 

1 
10 15 20 25 30 35 

VCE (V) 

MBH902 

(3) 

(1) (2) 

O 
w 
U 

> 

T,, 5 = 75 C. 
(1) Region of permissible DC operation. 
(2) Permissible extension provided RBE < 100O. 
(3) Second breakdown limit (independent of temperature). 

Fig.2 DC SOAR. 

5 

Ptot 
(w) 

4 

3 

2 

1 

0 
-50 0 50 100 

MGO966 

150 200 
Tmb (°C) 

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 Tmb = 25 °C 36 MN 

Rth 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 

IcBo collector cut-off current VcB = 20 V; IE = 0 - 50 µA 

VcB =40 V; IE =0 - 0.4 mA 

IEBO emitter cut-off current VEB = 1.5 V; Ic = 0 - 200 nA 

hFE DC current gain VCE = 5 V; Ic = 150 mA 15 150 
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NPN microwave power transistor 

FEATURES PINNING - SOT440A 

• Interdigitated structure provides high emitter efficiency 

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

• Gold metallization realizes very stable characteristics 
and excellent lifetime 

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

• Input matching cell allows an easier design of circuits. 

APPLICATIONS 

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

DESCRIPTION 

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

Product specification 

LTE21O15R 

PIN DESCRIPTION 

1 collector 

2 base 

3 emitter connected to flange 

b 

MAM131 
Top view 

Marking code: 436 

Fig.1 Simplified outline and symbol. 

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

MODE OF OPERATION f 
(GHz) 

uCE 
(V) 

IC 
(mA) 

PL1 
(W) 

Gpo 
(dB) 

Zi ZL
(Q) 

Class-A 2 16 250 ≥1.5 ≥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 

VCBO collector-base voltage open emitter — 40 V 

VCER collector-emitter voltage ROE = 250 O - 20 V 

VCEO collector-emitter voltage open base — 16 V 

VEBO emitter-base voltage open collector — 3 V 

Ic collector current (DC) — 450 mA 

Ptot total power dissipation Tmb ≤ 75 °C - 7.5 W 

Ts1g storage temperature —65 +200 °C 

TI operating junction temperature — 200 °C 

Tsld soldering temperature up to 0.2 mm from ceramic; 
t≤10s 

— 235 °C 

1 

IC 

(A) 

0.16 

10-1

MGL060 

r II 

10 16 
vCER v 

Tmb = 75 C. 
(Ii Region of permissible DC operation. 
(11) Permissible extension provided RBE < 250 62. 

Fig.2 DC SOAR. 

102

10 

Ptot 
(W) 

B 

6 

4 

2 

0 
-50 

MGL06I 

P101 7.5W 

0 100 Tmb (°C) 200 

Fig.3 Power dissipation derating as a function of 
mounting-base temperature. 
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NPN microwave power transistor LTE21015R 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth i-mb thermal resistance from junction to mounting-base Ti = 70 °C 12 K/W 

Rth mb-h thermal resistance from mounting-base to heatsink notel 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 

ICBO collector cut-off current VcB = 20 V; IE = 0 - 150 µA 
VcB = 40 V; IE = 0 — 1 mA 

ICER collector cut-off current VcE = 20 V; RBE = 270 S2 - 0.5 mA 

IEBO emitter cut-off current VEB = 1.5 V; Ic = 0 - 1.5 µA 

hFE DC current gain VcE = 5 V; IC = 250 mA 15 150 

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

MODE OF OPERATION f 
(GHz) 

Vcc 
(V)(t) 

IC 
(mA) It> 

Pit
(W) (2) 

GPo
(dB) (3) 

Z;; ZL
(Q) 

Class-A (CW) 2 16 250 ≥1.5 
typ. 1.8 

≥8.5 
typ. 9.5 

see Figs 6 
and 7 

Notes 

1. IC and VcE regulated. 

2. Load power for 1 dB compression of gain. 

3. Linear gain. 

1997 Feb 19 110 



Philips Semiconductors Product specification 

NPN microwave power transistor LTE21015R 

input 
50O  

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

.2 

a 
m 

4— 10.5  -1 
20 

f-10 

Fig.4 Narrowband test circuit. 

output 
50O 

MSAO99 

3 

PL

(W) 

2 

1 

0 

MGLOB2 

(1) (2) 

0 01 02 

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

In narrowband test circuit as shown in Fig.4 

(1) Gp =9.5dB. 

(2) PL1 = 1.8 W. 

03 04 
PS (W) 

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

Fig.6 Input impedance as a function of frequency for PL1; associated with optimum load impedance. 

Fig.7 Optimum load impedance as a function of frequency for PL1; associated with input impedance. 
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NPN microwave power transistor LTE21O25R 

FEATURES PINNING - SOT440A 

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

• Self-aligned process entirely ion implanted 

• Gold metallization realizes very stable characteristics 
and excellent lifetime 

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

APPLICATIONS 

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

DESCRIPTION 

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

PIN DESCRIPTION 

1 collector 

2 base 

3 emitter connected to flange 

b 

MAMI37 
Top view 

Marking code: 439 

Fig.1 Simplified outline and symbol. 

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

MODE OF OPERATION f
(GHz) 

VCe
(V) 

IC
(mA) 

Psi 
(W) Gpo(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. 

1997 Feb 21 113 



Philips Semiconductors 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 

VCBO collector-base voltage open emitter — 40 V 

VCER collector-emitter voltage RBE = 70 S2 - 20 V 

VCEO collector-emitter voltage open base — 16 V 

VEBO emitter-base voltage open collector — 3 V 

IC collector current (DC) — 800 mA 

Ptot total power dissipation Tmb ≤ 75 °C - 8 W 

Tstg storage temperature -65 +200 °C 

Ti operating junction temperature - 200 °C 

Tsld soldering temperature at 0.3 mm from ceramic; 
t≤10s 

- 235 °C 

1 

IC 
(A) 

10-1

10-2

Tmb ≤ 75 

MGL006 

I 
I 
I 

(1) 
I 
1(2) 
I 
I 
I 
I 
I 
I 
I 

10 is 102
VCE (V) 

C. 
(1) Region of permissible DC operation. 
(2) Permissible extension provided RBE <70 O. 

Fig.2 DC SOAR. 

10 

Ptot 
(w) 

8 

s 

4 

2 

0 

M00973 

0 50 100 150 200 
Tmb (°C) 

Fig.3 Power dissipation derating as a function of 
mounting-base temperature. 
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NPN microwave power transistor LTE21025R 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth i-mb thermal resistance from junction to mounting-base Ti = 75 °C 10 K/W 

Rth mb-h thermal resistance from mounting-base to heatsink Ti = 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 

Iceo collector cut-off current VcB = 20 V; IE = 0 - - 225 µA 

VcB =40V; IE =0 — — 1.5 mA 

IEBO emitter cut-off current VEB = 1.5 V; IC = 0 - - 0.6 µA 

hFE DC current gain VcE = 5 V; Ic = 400 mA 15 - 150 

Cab collector-base capacitance VcB = 16 V; VEB = 1.5 V; 
IE =Ic=0; f=1 MHz 

— 3 — pF 

CCe collector-emitter capacitance VcE = 16 V; VEB = 1.5 V; 
IE =Ic=0;f=1 MHz 

— 1.5 — pF 

Ceb emitter-base capacitance VcB = 10 V; VEB = 1 V; 
Ic=IE =0;f=1 MHz 

- 28 - pF 
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NPN microwave power transistor LTE21025R 

Table 1 Scattering parameters: VcE = 16 V; Ic = 400 mA (VcE and Ic regulated); Tmb = 25°C; Zo = 50 4; 

typical values. (The figures given between brackets are values in dB). 

f 
(MHz) 

S11 S21 S12 822 

MAGNITUDE 
(ratio) 

ANGLE 
(deg) 

MAGNITUDE 
(ratio) 

ANGLE 
(deg) 

MAGNITUDE 
(ratio) 

ANGLE 
(deg) 

MAGNITUDE 
(ratio) 

ANGLE 
(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) -15 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) -141 0.92 143 

4800 0.76 128 0.054 (-25.4) -11 0.60 (-4.4) -160 0.94 136 
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NPN microwave power transistor LTE42OO5S 

FEATURES PINNING - SOT440A 

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

• Gold metallization realizes very stable characteristics 
and excellent lifetime 

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

APPLICATION 

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

DESCRIPTION 

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

PIN DESCRIPTION 

1 collector 

2 base 

3 emitter connected to flange 

3 

Top view 

Marking code: 502 

b 

MAMI31 

Fig.1 Simplified outline and symbol. 

QUICK REFERENCE DATA 

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

MODE OF OPERATION f 
(GHz) 

Vice 
(V) 

IC 
(mA) 

Psi 
(mW) 

Gpo 
(dB) 

Zi 
(52) 

Zi 
(Q) 

Class-A (CW) linear 4.2 18 110 ≥450 ≥6.6 100 + 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 

VCBO collector-base voltage open emitter — 40 V 

VCER collector-emitter voltage RBE = 100 S2 — 35 V 

VCEo collector-emitter voltage open base — 16 V 

VEBO emitter-base voltage open collector — 3 V 

Ic collector current (DC) — 250 mA 

Ptot total power dissipation Tmb ≤ 75 °C - 4 W 

Tstg storage temperature -65 +200 °C 

Ti operating junction temperature — 200 °C 
TSId soldering temperature at 0.3 mm from case; t = 10 s — 235 °C 

103

IC 
(mA) 

102

10 

1 10 15 20 25 30 35 

SCE (\') 

MBH902 

(3) 

(1) (2) 

O w U 
> 

Tmb ≤ 75 C. 
(1) Region of permissible DC operation. 
(2) Permissible extension provided ReE ≤ 100O. 
(3) Second breakdown limit (independent of temperature). 

Fig.2 DC SOAR. 

5 
Ptot 
(w) 

4 

3 

2 

1 

0 
-50 0 50 100 

M00966 

150 200 
Tmb (°C) 

Fig.3 Power dissipation derating as a function of 
mounting-base temperature. 
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Philips Semiconductors Product specification 

NPN microwave power transistor LTE42005S 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth j-mb thermal resistance from junction to mounting-base Tj = 75 °C 36 K/W 

Rth 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". 

CHARACTERISTICS 
Tmb = 25 °C unless otherwise specified 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

IcBO collector cut-off current VcB = 20 V; IE = 0 - - 0.1 µA 

VcB = 40 V; IE = 0 - - 0.25 mA 

ICER emitter cut-off current VcE = 35 V; RBE = 100 S2 — — 1 mA 

IEBO emitter cut-off current VEB = 1.5 V; IC = 0 - - 0.2 µA 

hFE DC current gain VcE = 5 V; IC = 110 mA 15 - 150 

CCb collector-base capacitance VcB = 20 V; VEB = 1.5 V; 
IE =Ic=0;f=1 MHz 

- 0.5 - pF 

Coe collector-emitter capacitance VcE = 20 V; VEB = 1.5 V; 
IE =Ic=0;f=1 MHz 

- 1.5 - pF 

Ceb emitter-base capacitance VcB = 10 V; VEB = 1 V; 
Ic=IE=0;f=1 MHz 

- 6.5 - pF 
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NPN microwave power transistor LTE42005S 

Table 1 Scattering parameters: VcE = 18 V; Ic = 110 mA (VcE and Ic regulated); Tmb = 25°C; Zo = 50 52; typical 

values. (The figures given between brackets are values in dB). 

f 
(MHz) 

S11 s21 s12 S22 

MAGNITUDE 
(ratio) 

ANGLE 
(deg) 

MAGNITUDE 
(ratio) 

ANGLE 
(deg) 

MAGNITUDE 
(ratio) 

ANGLE 
(deg) 

MAGNITUDE 
(ratio) 

ANGLE 
(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 0.093 (-20.6) 16 1.67 (4.5) -42 0.74 -150 

3400 0.45 99 0.102 (-19.8) 13 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) 6 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 0.17 -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 Tmb = 25 °C in a common emitter class-A test circuit; note 1. 

MODE OF OPERATION t
(GHz) 

VCe 
(V) (2) 

IC 
(mA) (2) 

Pit 
(mW) (3) 

Gpo
(dB) (4)

Z; 
(12) 

ZL
(~) 

Class-A (CW) 4.2 18 110 ≥450 (26.5) 
typ. 550 (27.4) 

≥6.6 
typ. 7.2 

100 + j40 4 + j4 

Notes 

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

2. Ic and VCE regulated. 

3. Load power for 1 dB compressed power gain. 

4. Low level power gain associated with Pit. 

input 
VSWR <3 
z0=504 

LT 
Y% 

30 

13 5.5 t -r 

10.4 

DD + 5

///////////l    output 
VSWR <3 
z0 =50O 

®®Ff1 

4.5 10 a 

30 

15.5 

Dimensions in mm. 

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

Fig.4 Prematching test circuit board. 

  MSA097 
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NPN microwave power transistor LTE42005S 

600 

PL 
(mW) 

400 

200 

MGL0/2 

(1)/ / 

/ 

/ 
PL1 

/ 

~ tYP 

50 100 150 
Pi (mW) 

f = 4.2 GHz; Tmb = 25 C. 

VCE = 18 V; to = 110 mA (both regulated). 
(1) Gpa =7.2 dB. 

Fig.5 Load power as a function of input power. 
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NPN microwave power transistor LTE42008R 

FEATURES PINNING - SOT440A 

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

• Gold metallization realizes very stable characteristics 
and excellent lifetime 

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

APPLICATION 

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

DESCRIPTION 

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

PIN DESCRIPTION 

1 collector 

2 base 

3 emitter connected to flange 

Fig.1 Simplified outline and symbol. 

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

MODE OF OPERATION f 
(GHz) 

Vice 
(V) 

IC 
(mA) 

Pi i 
(mW) 

Gpo 
(dB) 

Zi 
(4) 

ZL
(Q) 

Class-A (CW) linear 4.2 16 250 ≥800 >7 7.5+]23.5 2.5—j9 

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 LTE42OO8R 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VOBO collector-base voltage open emitter — 40 V 

VCER collector-emitter voltage RBE = 250 Q - 20 V 

VCEO collector-emitter voltage open base — 16 V 

VEBO emitter-base voltage open collector — 3 V 

lO collector current (DC) — 450 mA 

Ptot total power dissipation Tmb ≤ 75 °C — 7.5 W 

Tstg storage temperature —65 +200 °C 

Ti operating junction temperature — 200 °C 

Tsld soldering temperature at 0.3 mm from case; t = 10 s — 235 °C 

1 

IC
(A) 

0.16 

10-1

MGLO60 

I
it 

10 1s 
VCER (V) 

Tmb ≤ 75 C. 
(1) Region of permissible DC operation. 
(2) Permissible extension provided RBE 5 250 4. 

Fig.2 DC SOAR. 

102

10 

Ptot 
(w) 

7.5 

5.0 

2.5 

0 
0 50 100 -50 

MLA 736 

150 200 
Tamb (°C) 

Fig.3 Power dissipation derating as a function of 

mounting-base temperature. 

1997 Feb 24 124 



Philips Semiconductors Product specification 

NPN microwave power transistor LTE42008R 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth j-mb thermal resistance from junction to mounting-base Ti = 70 °C 12 K/W 

Rth mb-h thermal resistance from mounting-base to heatsink Tj = 70 °C; note 1 0.7 K/W 

Note 

1. See "Mounting recommendations in the General part of handbook SC 15". 

CHARACTERISTICS 
Tmb = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

IcBO collector cut-off current VcB = 20 V; IE = 0 - - 150 µA 

VcB = 40 V; IE = 0 — — 1 mA 

ICER emitter cut-off current VcE = 20 V; RBE = 250 Q - - 0.5 mA 

IEBo emitter cut-off current VEB = 1.5 V; Ic = 0 - - 0.4 µA 

hFE DC current gain VcE = 5 V; Ic = 250 mA 15 - 150 

CCb collector-base capacitance VcB = 16 V; VEB = 1.5 V; 
IE =Ic=0;f=1 MHz 

— 2 — pF 

Cce collector-emitter capacitance VcE = 16 V; VEB = 1.5 V; 
IE =Ic=0; f=1 MHz 

— 1.5 — pF 

Ceb emitter-base capacitance VcB = 10 V; VEB = 1 V; 
Ic=IE =0;f=1 MHz 

- 20 - pF 
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NPN microwave power transistor LTE42008R 

Table 1 Common-emitter scattering parameters: VCE = 16 V; IC = 250 mA; Tmb = 25 °C; Zo = 50 4; typical values 

f 
(MHz) 

s11 spy sip spy 

MAGNITUDE 
(ratio) 

ANGLE 
(deg) 

MAGNITUDE 
(ratio) 

ANGLE 
(deg) 

MAGNITUDE 
(ratio) 

ANGLE 
(deg) 

MAGNITUDE 
(ratio) 

ANGLE 
(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 21.1 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 0.74 171.3 

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 Tmb = 25 °C in a common emitter class-A test circuit; note 1. 

MODE OF OPERATION f 
(GHz) 

VCE 
(V) (2) 

IC 
(mA) (2) 

PLC 
(mW) (3) 

Gpo 
(dB) (4)

Zi 
(c≥) 

ZL 
(L) 

Class-A (CW) 4.2 16 250 ≥800 (29) 
typ. 940 (29.7) 

≥7 
typ. 7.5 

7.5 + j40 4 + j4 

Notes 

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

3. Load power for 1 dB compressed power gain. 

4. Low level power gain associated with PL1. 

4.5 12.5 6.3 —s . .— — 

input 1 
VSWR <3 
Z0=50O 2 0.7 

34 

1s 
4.4 }  t  5.6 -► 

f 
6.4 

1 

.-7—. 

0.3 0.8 

MGK059 

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

Fig.4 Prematching test circuit board. 

output 
vSWR<3 
Z0=50n 
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NPN microwave power transistor LTE42008R 

1.2 

PL 
(w) 

0.8 

0.4 

0 

MGL07 f 

(t) 

/ 
/ 

/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
'L1 

typ 

0 100 200 300 
Fi (mw) 

f = 4.2 GHz; Tmb = 25 C. 

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

(1) Gm =7.5dB. 

Fig.5 Load power as a function of input power. 
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VCE=18V 

14v 

150 

Tmb = 25 °C; VcE and IC regulated. 

300 350 
IC (mA) 

Fig.7 Load power associated with 1 dB 
compressed power gain as a function of 
collector current; typical values. 
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'L1 
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MGL017 

PL1 
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15 

G~ 

(dB) 

10 

5 

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

7.7 

GPO 
(dB) 

7.3 

6.9 

6.5 
100 200 300 IC (mA) 

400 

MBH906 

VCE =18V 

//r
16V 

14 V 

Tmb = 25 °C; VCE and IC regulated. 

Fig.8 Low level power gain associated with PL1 as 
a function of collector current; typical 
values. 
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NPN microwave power transistor LTE42O12R 

FEATURES PINNING - SOT440A 

• Interdigitated structure provides high emitter efficiency 

• Diffused emitter ballasting resistor provides excellent 
current sharing and withstanding a high VSWR 

• Gold metallization realizes very stable characteristics 
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 

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

DESCRIPTION 

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

PIN DESCRIPTION 

1 collector 

2 base 

3 emitter connected to flange 

Top view 

b 

MAMI37 

Marking code: 198 

Fig.1 Simplified outline and symbol. 

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

MODE OF OPERATION f 
(GHz) 

VCE 
(V) 

I C 
(mA) 

Pi i 
(W) 

G op i 
(dB) 

Z 
(S2) 

ZL
(S2) 

Class-A (CW) 4.2 16 400 ≥1 ≥6 7.5 + 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 

VCBO collector-base voltage open emitter — 40 V 

VCER collector-emitter voltage RBE = 70 S2 - 20 V 

VCEO collector-emitter voltage open base — 16 V 

IC collector current (DC) — 800 mA 

Pfot total power dissipation Tmb ≤ 75 °C - 8 W 

Tstg storage temperature -65 +200 °C 

Ti operating junction temperature - 200 °C 

Tsid soldering temperature at 0.1 mm from ceramic; 
t≤10s 

- 235 °C 

1 MGL006 

IC
(A) 

10-1

10-2
1 

Tmb ≤ 75 

I 
I 

(I) (2) 

10 16 02VCE (V) 

C. 
(1) Region of permissible DC operation. 
(2) Permissible extension provided RBE ≤ 7012. 

Fig.2 DC SOAR. 
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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 K/W 

Rth 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 SC 15". 

CHARACTERISTICS 
Tmb = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

lceo collector cut-off current VcB = 20 V; IE = 0 - - 200 µA 

IEBO emitter cut-off current VEB = 1.5 V; Ic = 0 - - 600 nA 

hFE DC current gain VcE = 5 V; IC = 400 mA 15 - 100 

CCb collector-base capacitance VcB = 16 V; VEB = 1.5 V; 
IE =Ic=0; f=1 MHz 

— 3 — pF 

Cce collector-emitter capacitance VcE = 16 V; VEB = 1.5 V; 
IE =Ic=0;f=1 MHz 

— 1.5 — pF 

Ceb emitter-base capacitance VcB = 10 V; VEB = 1 V; 
Ic=IE =0;f=1 MHz 

— 28 — pF 
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NPN microwave power transistor LTE42012R 

Table 1 Common-emitter scattering parameters: VCE = 16 V; Ic = 400 mA; Tmb = 25 °C; Zo = 50 S2; typical values. 

t

(MHz) 

S11 S21 S12 S22 

MAGNITUDE 
(ratio) 

ANGLE 
(deg) 

MAGNITUDE 
(ratio) 

ANGLE 
(deg) 

MAGNITUDE 
(ratio) 

ANGLE 
(deg) 

MAGNITUDE 
(ratio) 

ANGLE 
(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 57.5 0.91 32.2 0.60 172.6 

2500 0.85 155 0.060 56.1 0.90 29.1 0.60 171.1 

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 17.2 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 44.1 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 21.6 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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Philips Semiconductors Product specification 

NPN microwave power transistor LTE42O12R 

APPLICATION INFORMATION 

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

MODE OF OPERATION t
(GHz) 

VOE 
(V) 

IC 
(mA) 

Pi 1 
(W) 

Gpo 
(dB) 

Zi 
(Q) 

Z~ 
(S2) 

Class-A 4.2 16 400 >1 
typ. 1.25 

>6 
typ.7 

7.5+j12 4—j8 

Note 

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

2.5 1

  12.8 

5.5 8.5 

 6i 

30 ► 

L 

2.2 2.5 2 

1.5 

-'- 6 11.3 

30 

t 6 i 

j2.5

MSA 102 

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

Fig.4 Prematching test circuit board. 
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NPN microwave power transistor LTE42012R 

1.6 

0.8 

0.4 

MGL073 

(1) 

/ 

/ 

/ 

/ 

PL1 

0  
0 0.1 0.2 0.3 0.4 

Pi (w) 

f = 4.2 GHz; VCE = 16 V; I = 400 mA (regulated). 

(1) Gpo =7dB. 

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

10 

GPO 
(dB) 

8 

6 

4 
200 

MGL059 
1.5 

'L1 
(w) 

1 

0.5 

0 

'L1 

GP0 

300 400 500 600 
IC (mA) 

f=4.2GHz;VCE=16 V. 

Fig.6 Low level power gain associated with 
PL1 as a function of collector current. 
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Philips Semiconductors Product specification 

NPN microwave power transistor LV1721 E5OR 

FEATURES PINNING - SOT445A 

• Interdigitated structure provides high emitter efficiency 

• Diffused emitter ballasting resistor provides excellent 
current sharing and withstanding a high VSWR 

• Gold metallization realizes very stable 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-A amplifiers in CW conditions for 
military and professional applications in the 1.7 GHz to 
2.1 GHz band. 

DESCRIPTION 

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

PIN DESCRIPTION 

1 collector 

2 base 

3 emitter connected to flange 

Top view 

b 

e 

Marking code: 1721 E50R 

MAM251 

Fig.1 Simplified outline and symbol. 

QUICK REFERENCE DATA 

Microwave performance up to Tmb = 25 °C in a common emitter class-A wideband amplifier. 

MODE OF OPERATION f 
(GHz) 

VCE 
(V) 

IC 
(A) 

PL1 
(W) 

Gpo 
(dB) 

Zi Zt 
(Q) 

Class-A (CW) 1.7 to 2.1 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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Philips Semiconductors Product specification 

NPN microwave power transistor LV1721 E50R 

LIMITING VALUES 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 40 V 

VCER collector-emitter voltage RBE = 47 S2 — 20 V 

VcEo collector-emitter voltage open base — 15 V 

VEBO emitter-base voltage open collector — 3 V 

Ic collector current (DC) — 2 A 

Plot total power dissipation Tmb ≤ 75 °C — 18 W 

Tstg storage temperature —65 +200 °C 

Ti operating junction temperature — 200 °C 

Tsld soldering temperature at 0.1 mm from case; t ≤ 10 s — 235 °C 

10 

Ic 

(A) 

MGL004 

1 

10-1

10-21 

T,, 5 ≤ 75 
(1) Region 
(2) Permissible 

I 
I 
I 
I 

(1) 
I (2)
I 
I 
I 
I 
I 

10 15 02VCE (V) 

C. 
of permissible DC operation. 

extension provided RBE ≤ 47 fl. 

Fig.2 DC SOAR. 
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Philips Semiconductors Product specification 

NPN microwave power transistor LV1721 E5OR 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth j-mb thermal resistance from junction to mounting-base Ti = 75°C 4 K/W 

Rth mb-h thermal resistance from mounting-base to heatsink Ti = 75 °C; note 1 0.7 K/W 

Note 

1. See "Mounting recommendations in the General part of handbook SC 15". 

CHARACTERISTICS 
Tmb = 25 °C unless otherwise specified 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

'CEO collector cut-off current VCB = 20 V; IE = 0 - - 0.5 mA 

VcB =40 V; IE =0 — — 2.5 mA 

ICER collector cut-off current VcE = 20 V; RBE = 47 Q — — 25 mA 

'CEO collector cut-off current VcE = 15 V; IB = 0 - - 2 mA 

IEBO emitter cut-off current VEB = 1.5 V; IC = 0 - - 100 µA 

hFE DC current gain VcE = 3 V; IC = 1 A 15 — 100 

APPLICATION INFORMATION 

Microwave performance up to Tmb = 25 °C in a common emitter class-A wideband amplifier. 

MODE OF OPERATION f 
(GHz) 

VcE 
(V) 

IC 
(A) 

PL1 
(W) 

Gpo 
(dB) 

Zip ZI 
(52) 

Class-A (CW) 1.7 to 2.1 16 1.1 ≥5; typ. 5.5 ≥7; typ. 8 see Fig 6 

t6.5+ 

input 
VSWR <2 
ZO=50O 

3 

❑D 

30 
f  9.5 - 

5O 

2 

-11--

-.-7.2 i 

_g__ 

DO 
t 

-- - 12.3--

24 

5 

18 

5.5 

D 

30 

5.5 

18 

14 

2 

f  3
00 4 

•J L.-2.5 

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. 

  - output 
VSWR <2 
Zp=504 

C 

MSA096 

Fig.4 Wideband test circuit board. 

1997 Feb 19 138 



Philips Semiconductors Product specification 

NPN microwave power transistor LV1721 E50R 

10 

Gpo 
(dB) 

'L1 
(W) 

5 

MGD980 

Gpo 

  PLt 

16 18 20 f(GHz) 22 

VCE =16 V; Ic = 1.1 A (VCE and le regulated). 

Fig.5 Load power and power gain as functions 
of frequency. 

1 

Zo = 50O; PL1 = 5.5W. 

Fig.6 Input and optimum load impedances as functions of frequency; typical values. 
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Philips Semiconductors Product specification 

NPN microwave power transistor LV2024E45R 

FEATURES PINNING - SOT445A 

• Interdigitated structure provides high emitter efficiency 

• Diffused emitter ballasting resistor provides excellent 
current sharing and withstanding a high VSWR 

• Gold metallization realizes very stable 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-A amplifiers in CW conditions for 
military and professional applications in the 
2 to 2.4 GHz band. 

DESCRIPTION 

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

PIN DESCRIPTION 

1 collector 

2 base 

3 emitter connected to flange 

Top view 

b 

e 

Marking code:2024E45R 

MAM251 

Fig.1 Simplified outline and symbol. 

QUICK REFERENCE DATA 

Microwave performance up to Tmb = 25 °C in a common emitter class-A wideband amplifier. 

MODE OF OPERATION f 
(GHz) 

ice 
(V) 

I c 
(A) 

Pi i 
(W) 

G op i 
(dB) 

Z ZI 
(Q) 

Class-A (CW) 2 to 2.4 16 1.1 ≥4 ≥6 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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Philips Semiconductors Product specification 

NPN microwave power transistor LV2024E45R 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 40 V 

VCER collector-emitter voltage ROE = 47 4 — 20 V 

VCEO collector-emitter voltage open base — 15 V 

VEBO emitter-base voltage open collector — 3 V 

Ic collector current (DC) — 2 A 

Ptot total power dissipation Tmb ≤ 75 °C - 18 W 

Tstg storage temperature -65 +200 °C 

TI operating junction temperature — 200 °C 

Tsld soldering temperature at 0.1 mm from case; t ≤ 10 s — 235 °C 

10 

IC 
(A) 

1 

10-1

10-2
1 

MGL004 

I 
I 
I 
I 

(1) (2) 

I 
I 
I 

10 15 oz VCE (V) 

Tmb ≤ 75 C. 
(1) Region of permissible DC operation. 
(2) Permissible extension provided RBE ≤ 47 S2. 

Fig.2 DC SOAR. 
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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 1</W 

Rth mb-h thermal resistance from mounting-base to heatsink Ti = 75 °C; note 1 0.7 MN 

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 

'CEO collector cut-off current VcB = 20 V; IE = 0 - 0.5 mA 

VcB =40 V; IE =0 — 2.5 mA 

ICER collector cut-off current VcE = 20 V; RBE = 47 S2 — 25 mA 

'CEO collector cut-off current VcE = 15 V; IB = 0 - 2 mA 

IEBO emitter cut-off current VEB = 1.5 V; IC = 0 - 100 µA 

hFE DC current gain VcE = 3 V; Ic = 1 A 15 100 

APPLICATION INFORMATION 
Microwave performance up to Tmb = 25 °C in a common emitter class-A wideband amplifier. 

MODE OF OPERATION f 
(GHz) 

VCE 
(V) 

IC 
(A) 

Pt t 
(W) 

GPO
(dB) 

Zi Zt 
(S2) 

Class-A (CW) 2 to 2.4 16 1.1 ≥4; typ. 5 ≥6; typ. 7 see Fig 6 

input 
VSWR <3 
z0 =504 

2.25 
+ 

®ODD 

20 

D O D D 

L

aD 

16 %/N. 2.25 

+ 

i 

DO 

4.5 5.5 

® m 

4 f MSA 101 

Dimensions in mm. 
Striplines on a double copper-clad printed-circuit board with PTFE fibreglass dielectric (s r  = 2.55); thickness: 0.8 mm. 

output 
VSWR <2 
z0 =504 

Fig.4 Wideband test circuit board. 
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NPN microwave power transistor LV2024E45R 

MGD99f 
8 

GPO 
(dB) 

6 

4 

2 

0 

Gp0

IDL1 

19 21 23 
f (GHz) 2.5 

VCE = 16V; I = 1.1 A (VCE and I regulated). 

Fig.5 Load power and power gain as functions 
of frequency. 
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Philips Semiconductors Product specification 

NPN microwave power transistor LV2327E40R 

FEATURES 

• Interdigitated structure provides 
high emitter efficiency 

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

• Gold metallization realizes very 
stable characteristics and excellent 
lifetime 

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

• Input and output matching cell 
improves the impedances and 
facilitates the design of wideband 
circuits. 

APPLICATIONS 

Common emitter class A linear 
wideband power amplifiers in the 
2.3 to 2.7 GHz band. 

DESCRIPTION 

NPN silicon planar epitaxial 
microwave power transistor in a 
SOT445B metal ceramic flange 
package, with emitter connected to 
the flange. 

Top view 

QUICK REFERENCE DATA 

Microwave performance for Tcase = 25 °C in a wideband common-emitter 

class A circuit. 

MODE OF 
OPERATION 

f 
(MHz) 

VCE 
(V) 

IC 
(A) 

PL1 
(W) 

GPO 
(dB) 

Zi 
(52) 

ZL 
(Q) 

CW; linear 
amplifier 

2.3 to 2.7 16 1 ≥4 ≥7 11 +j3 7.5 — j9 

PINNING - SOT445B 

PIN DESCRIPTION 

1 collector 

2 base 

3 emitter connected to flange 

b 

e 

MAM315 

Marking code: 2327E40R 

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 LV2327E40R 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VC8O collector-base voltage open emitter — 40 V 

VCEO collector-emitter voltage open base — 15 V 

VCER collector-emitter voltage RBE = 47 S2 — 20 V 

VEBO emitter-base voltage open collector — 3 V 

IC collector current (DC) — 2 A 

Ptot total power dissipation Tmb ≤ 75 °C — 18 W 

Tst9 storage temperature —65 +200 °C 

Ti 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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NPN microwave power transistor LVE21050R 

FEATURES 

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

• Self-aligned process entirely ion implanted 

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

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

APPLICATIONS 

• 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. 

PINNING - SOT445A 

PIN DESCRIPTION 

1 collector 

2 base 

3 emitter connected to flange 

Fig.1 Simplified outline and symbol. 

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

MODE OF OPERATION f 
(GHz) 

Vcc 
(V) 

IC 
(A) 

PLC 
(W) 

Gpo 
(dB) 

Z.; ZL
(b2) 

Class-A (CW) 2.1 16 1.1 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 Be0 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 

VCBO collector-base voltage open emitter — 40 V 

UCER collector-emitter voltage RBE = 47 S2 — 20 V 

VCEo collector-emitter voltage open base — 16 V 

VEBO emitter-base voltage open collector — 3 V 

IC collector current (DC) — 2 A 

PtDt total power dissipation Tmb ≤ 75 °C - 18 W 

Tsig storage temperature -65 +200 °C 

Ti operating junction temperature — 200 °C 

Tsld soldering temperature at 0.3 mm from case; t ≤ 10 s — 235 °C 

10 

IC 
(A) 

1 

10-1

10-2
1 

MGL004 

I 
I

(1) (2) 

I 
I 
I 
I
I 
I

10 15 
vcE (V) 

T,,b ≤ 75 C. 
(1) Region of permissible DC operation. 
(2) Permissible extension provided RBE ≤47 R. 

Fig.2 DC SOAR. 

102

20 

Ptot 
(w) 

16 

12 

8 

4 

0 

MGD971 

0 50 100 150 200 
Tmb (°C) 

Fig.3 Power dissipation derating as a function of 
mounting base temperature. 
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NPN microwave power transistor LVE21O5OR 

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 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 

ICBO collector cut-off current VCB = 20 V; IE = 0 - - 0.5 mA 

VcB = 40 V; IE = 0 — — 2.5 mA 

ICER collector cut-off current VcE = 20 V; RBE = 47 Q — — 25 mA 

'CEO collector cut-off current VcE = 15 V; IB = 0 — — 2 mA 

IEBO emitter cut-off current VEB = 1.5 V; Ic = 0 - - 100 µA 

hFE DC current gain VcE = 3 V; Ic = 1 A 15 — 100 
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NPN microwave power transistor LW E2010S 

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. 

APPLICATIONS 

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. 

QUICK REFERENCE DATA 

Microwave performance up to Tmb = 25 °C in a common emitter class A 

selective amplifier. 

MODE OF 
OPERATION 

f 
(GHz) 

VCE 
(V) 

Ic 
(mA) 

Pt. 
(W) 

GpO 
(dB) 

ZI/ZL
(S2) 

class A (CW) 2.3 18 110 ≥0.8 ≥8 see Figs 6 
and 7 

PINNING - SOT446A 

PIN DESCRIPTION 

1 collector 

2 base 

3 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 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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F, 

NPN microwave power transistor LW E2O1OS 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 40 V 

VCER collector-emitter voltage RBE = 250 Q - 20 V 

VCEC collector-emitter voltage open base — 15 V 

VEBO emitter-base voltage open collector — 3 V 

Ic collector current (DC) — 250 mA 

Pt0t total power dissipation Tmb = 75 °C - 4.8 W 

Tstg storage temperature -65 +200 °C 

Ti operating junction temperature — 200 °C 

Tsld soldering temperature t ≤ 10 s; note 1 - 235 °C 

Note 

1. Up to 0.1 mm from ceramic. 

1 

IC 
(A) 

10 t 

10-2
1 

MGA250 

I 
I
I 
I 
I 
1(21 (t) 

10 
vcE (V) 

Tmb ≤ 75 °C. 
(1) Region of permissible DC operation. 
(2) Permissible extension provided RBE ≤ 250 O. 

Fig.2 DC SOAR. 

102

8 

Ptot 
(W) 

4 

2 

0 
-50 0 50 100 150 200 250 

Tmb (°C) 

MGA249 

Ptot max = 4.8 W. 

Fig.3 Maximum power dissipation derating as a 
function of mounting base temperature. 
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NPN microwave power transistor LWE2010S 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth i-mb thermal resistance from junction to mounting base Ti = 75 °C 22 1</W 

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 SC 15". 

CHARACTERISTICS 
Tmb = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

IcBo collector cut-off current VCB = 20 V; IE = 0 - 75 µA 

VCB = 40 V; IE = 0 - 500 µA 

IEBo emitter cut-off current VEB = 1.5 V; IC = 0 - 200 nA 

hFE DC current gain VCE = 5 V; Ic = 110 mA 15 150 

APPLICATION INFORMATION 
Microwave performance up to Tmb = 25 °C in a common emitter class A selective amplifier. 

MODE OF OPERATION 
t 

(GHz) 
VCe 
(V) 

IC 
(mA) 

Pit
(W) 

GPo
(dB) 

Z, 
(52) 

ZL
(Q) 

Class A (CW); note 1 2.3 18 110 ≥0.8; 
typ.0.9 

≥8; 
typ.9 

5.2+j 16.5 7.5+j 8.75 

Note 

1. In narrowband test circuit shown in Fig.4. 
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NPN microwave power transistor LW E2010S 

40 mm 

I

Substrate: Epsilam 10. 
Thickness: 0.635 mm. 
Permittivity: Cr = 10. 

30 mm i 

2.5 (3x) 4.5 

t 

0.6 
4 

8.5 — 

3 

 30 mm 

5  3 

1 

3 

415 

MBC717 

MBC71H 

Fig.4 Prematching test circuit board. 

40 mm 

V
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Philips Semiconductors Product specification 

NPN microwave power transistor LWE2O1OS 

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 

Cl, C2 feedthrough bypass capacitor Erie, ref. 1214-001 

C3, C4 DC block capacitor 100 pF 

1.2 

PL 
(w) 

0.8 

0.4 

0 

MGA251 

0 0.05 01 0. 5 02 
Pi (w) 

f = 2.3 GHz; VCE = 18 V; I = 110 mA (regulated). 

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

Pu = 0.8W; 

VCE = 18 V; 

ZO =50O; 

Ic = 110 mA. 

1 MGA253 

Fig.6 Input impedance as a function of frequency associated with optimum load impedances. 
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NPN microwave power transistor 

FEATURES PINNING - SOT446A 

• Interdigitated structure provides high emitter efficiency 

• Diffused emitter ballasting resistor provides excellent 
current sharing and withstanding a high VSWR 

• Gold metallization realizes very stable characteristics 
and excellent lifetime 

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

APPLICATIONS 

• 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. 

Product specification 

LWE2015R 

PIN DESCRIPTION 

1 collector 

2 base 

3 emitter 

Fig.1 Simplified outline and symbol. 

QUICK REFERENCE DATA 

Microwave performance up to Tmb = 25 °C in a common emitter class-A selective amplifier. 

MODE OF OPERATION f 
(GHz) 

VCE 
(V) 

IC 
(mA) 

P~1 
(W) 

G op i 
(dB) 

Z 
(Q) 

Z~
(Q) 

Class-A (CW) 2.3 16 250 ≥1.2 ≥7.5 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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NPN microwave power transistor LWE2O15R 

LIMITING VALUES 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBo collector-base voltage open emitter — 35 V 

VIER collector-emitter voltage RBE = 70 52 - 20 V 

VcEo collector-emitter voltage open base — 16 V 

VEBO emitter-base voltage open collector — 3 V 

Ic collector current (DC) — 450 mA 

Ptot total power dissipation Tmb ≤ 75 °C — 6 W 

Tstg storage temperature —65 +200 °C 

T) operating junction temperature — 200 °C 

Tsld soldering temperature at 0.1 mm from case; t ≤ 10 s — 235 °C 

1 

)C 
(A) 

10-1

10-2

MGL005 

(1) 

I 
1 
I 
I 
I 
I 

10 16 
vcE (") 

Tm5 ≤ 75 C. 

(1) Region of permissible DC operation. 
(2) Permissible extension provided R5E <70 O. 

Fig.2 DC SOAR. 
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NPN microwave power transistor LWE2O15R 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth 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 

ICeO collector cut-off current VcB = 25 V; IE = 0 - - ≤ 10 µA 

IEBO emitter cut-off current VEB = 1.5 V; Ic = 0 - - ≤ 10 µA 

hFE DC current gain VcE = 5 V; IC = 230 mA - 40 —

CCb collector-base capacitance VcB = 16 V; VEB = 1.5 V; 
IE =Ic=0;f=1 MHz 

— 2 — pF 

CCe collector-emitter capacitance VcE = 16 V; VEB = 1.5 V; 
IE =Ic=0;f=1 MHz 

— 2 — pF 

Ceb emitter-base capacitance VcB = 10 V; VEB = 1 V; 
Ic=IE =0;f=1 MHz 

- 15 - pF 

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

MODE OF OPERATION 
f 

(GHz) 
VcE
(V) 

IC 
(mA) 

PL1 
(W) 

Gpo
(dB) 

Z, 
(S2) 

ZL
(S2) 

Class-A (CW) 2.3 16 250 ≥1.2 
typ. 1.6 

≥7.5 
typ.8.1 

3.5 + j11 6.4 +j2 

Note 

1. Circuit consists of prematching circuit boards in combination with complementary input and output slug tuners. 
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NPN microwave power transistor LWE2015R 

40 mm 

30 mm 

PTFE fibreglass dielectric (Er = 2.54); thickness; 0.8 mm. 

30 mm 

MCD655 

Fig.4 Prematching test circuit board. 

40 mm 

MGD985 

/

PL1 

0  
0 0.25 

VCE = 16 V; Ic = 250 mA (regulated). 
(1) 1.7 GHz. 
(2) 2 GHz. 
(3) 2.3 GHz. 

PS (w) 05 

Fig.5 Load power as a function of source 
power; typical values. 
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NPN microwave power transistor LWE2015R 
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• 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 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. 

NPN microwave power transistor LX1214E5O0X 

FEATURES QUICK REFERENCE DATA 

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

MODE OF 
OPERATION 

f 
(GHz) 

VCE 
(V) 

Ico 
(A) 

Pu 
(W) 

GpO 
(dB) 

nc 
(%) 

Z;; Zb 
(Q) 

Class AB 
(CW) 

1.2 to 1.4 24 ' 0.15 typ. 50 typ. 11 typ. 50 see Figs 6 
and 7 

PINNING - SOT439A 

PIN DESCRIPTION 

1 collector 

2 base 

3 emitter connected to flange 

WARNING 

Fig.1 Simplified outline and symbol. 

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 

VCBO collector-base voltage open emitter — 45 V 

VCER collector-emitter voltage RBE = 220 4 - 30 V 

VCEo collector-emitter voltage open base — 25 V 

VEBO emitter-base voltage open collector — 3 V 

Ic collector current (DC) — 9 A 

P; input power f= 1.2tO 1.4 GHz; Vcc =24V;  class AB — 7 W 

Ptot total power dissipation Tmb = 75 °C — 70 W 

Tstg storage temperature -65 +200 °C 

TI junction temperature — 200 °C 

Tsld soldering temperature t ≤ 10 s; note 1 - 235 °C 

Note 

1. Up to 0.2 mm from ceramic. 

10 

I C

(A) 

1 

10-t

MLC436 

1 10 

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

V CE (V) 

Fig.2 DC SOAR. 

102

80 

60 

40 

20 

0 

MLC437 

0 50 100 150 200 
Tmb (°C) 

Fig.3 Power derating curve. 
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NPN microwave power transistor LX1214E500X 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth j-mb thermal resistance from junction to mounting base Ti = 100 °C 1.3 K/W 

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 SC 15". 

CHARACTERISTICS 
Tmb = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

ICBO collector cut-off current IE = 0; VCB = 20 V — 4.5 mA 

V(BR)CBO collector-base breakdown voltage Ic = 22 mA 45 — V 

V(BR)CER collector-emitter breakdown voltage Ic = 150 mA; RBE = 220 Q 30 — V 

V(BR)EBO emitter-base breakdown voltage IC = 22 mA 3 — V 

hFE DC current gain IC = 4.5 A; VCE = 3 V 15 100 

APPLICATION INFORMATION 

Microwave performance up to Tmb = 25 °C in a common-emitter class AB amplifier. 

MODE OF 
OPERATION 

f 
(GHz) 

VCE 
(V) 

Ico 
(A) 

Pu 
(W) 

GpO 
(dB) 

11c 
(%) 

Zi; Zu 
(S2) 

Class AB (OW) 1.2 to 1.4 24 0.15 typ. 50 typ. 11 typ. 50 see Figs 6 
and 7 
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LX1214E500X NPN microwave power transistor 

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: er = 10. 
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NPN microwave power transistor LX1214E5O0X 

PREMATCHING TEST 
BIAS CIRCUIT CIRCUIT 

R1 
  TR1 

R2 

P1 

L 

 1-~ 

P

! D1 

! D2 

J R3 = C5 

C3 

F1 

C4 

L2 

DUT 

+vCC 

Fig.5 Class AB bias circuit. 

MLC727 

List of components (see Figs 4 and 5) 

COMPONENT DESCRIPTION VALUE ORDERING INFORMATION 

TR1 transistor, BD239 or equivalent 

Cl, C2 DC blocking chip capacitor 100 pF ATC 100Al201kp 

C3, C4 feedthrough bypass capacitor 1500 pF Erie1250-003 

C5 electrolytic capacitor 10µF, >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 kI2 
R1 resistor 100 Q, 0.25W 
R2 resistor 1 kQ, 0.25 W 
R3 resistor 56 Q, 0.25 W 

Fl ferrite bead Philips tube, 12NC = 4330 
4.2 x 2.2 x 3.2mm (4B1) 

030 43081 

Notes 

1. In thermal contact with TR1. 

2. In thermal contact with DUT. 

1997 Feb 18 164 



Philips Semiconductors Preliminary specification 

NPN microwave power transistor LX1214E500X 

Input and optimum load impedances 

VCE = 24 V; Ico = 0.15 A; typical values at PL = Psi . 

f 
(GHz) 

Z; 
(S2) 

ZL
(S2) 

1.2 1.8+12.6 4.0-j2.2 

1.3 4.0+j2.1 3.8 - j0.5 

1.4 3.2 + j1.0 3.2 - j0.5 
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NPN microwave power transistor LX1214E500X 
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NPN microwave power transistor LXE15450X 

FEATURES 

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

• Interdigitated common-emitter 
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 a good 
stability and allows an easier 
design of circuits. 

APPLICATIONS 

Intended for use in 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 
SOT439A metal ceramic flange 
package, with emitter connected to 
flange. 

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

MODE OF 
OPERATION 

f 
(GHz) 

VCE 
(V) 

'CO 
(A) 

Puy 
(W) 

GPo
(dB) 

rlc 
(%) 

Zi; Zu 
(S2) 

Class AB (CW) 1.5 24 0.15 ≥45 ≥8 typ. 48 see Figs 8 
and 9 

PINNING - SOT439A 

PIN DESCRIPTION 

1 collector 

2 base 

3 emitter connected to flange 

WARNING 

Fig.1 Simplified outline and symbol. 

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 LXE1545OX 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VC5O collector-base voltage open emitter — 45 V 

VCER collector-emitter voltage RBE = 220 Q - 30 V 

VCEO collector-emitter voltage open base — 25 V 

VEBO emitter-base voltage open collector — 3 V 

Ic collector current (DC) — 9 A 

P; input power f= 1.5 GHz; VCE = 24 V; class AB — 12 W 

Prot total power dissipation Tmb = 75 °C — 70 W 

Tstg storage temperature —65 +200 °C 

TI junction temperature — 200 °C 

Tsid soldering temperature t 5 10 s; note 1 - 235 °C 

Note 

1. Up to 0.2 mm from ceramic. 

10 

1 

10-1

MLC436 

10 

Tmb 5 75 C. 
(I) Region of permissible DC operation. 

VCE (V) 

Fig.2 DC SOAR. 

02
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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 

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 
Tmb = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

Icao collector cut-off current IE = 0; VCB = 20 V — 4.5 mA 

V(BR)CBO collector-base breakdown voltage IC = 22 mA 45 — V 

V(BR)CER collector-emitter breakdown voltage IC = 150 mA; RBE = 220 4 30 — V 

V(BR)EBO emitter-base breakdown voltage IE = 22 mA 3 — V 
hFE DC current gain IC =4.5 A; VCE = 3 V 15 100 

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

MODE OF 
OPERATION 

f 
(GHz) 

VCE 
(V) 

Ico 
(A) 

Pu 
(W) 

Gp0 
(dB) 

plc 
(%) 

Zi; Zu 
(Q) 

Class AB (OW) 1.5 24 0.15 ≥45 
typ. 50 

≥8 
typ. 8.8 

typ. 48 see Figs 8 
and 9 
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NPN microwave power transistor LXE15450X 

30 

40 

1

8.0 8.0 

r_ 

30  1 

5.0 10.0 9.5 0.8 

f 

1 
4.0 

1.5 

0.6 1.5 

7 

40 

ML 0442 

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: Er = 10. 

Fig.4 Test circuit. 
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NPN microwave power transistor LXE15450X 

L 

BIAS CIRCUIT 
PREMATCHING TEST 

CIRCUIT 

Fig.5 Class AB bias circuit. 

+vCC 

MEA600 

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 100Al201kp 

C2, C3 trimmer capacitor 0.5 to 5 pF Tekelec 721-1 

C5, C6 feedthrough bypass capacitor 1500 pF Erie 1250-003 

C7 electrolytic capacitor 10µF, >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 k4 

R1 resistor 100 Q, 0.25W 

R2 resistor 10 kL2, 0.25W 

R3 resistor 56 S2, 0.25 W 

Fl ferrite bead Philips tube, 12NC = 4330 
4.2 x 2.2 x 3.2 mm (4B1) 

030 43081 

Rr copper rivet 

Notes 

1. In thermal contact with TR1. 

2. In thermal contact with DUT. 
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NPN microwave power transistor LXE15450X 

60 

PL 
(w) 

40 

20 

0 

MLC443 

ICQ = 

75 mA 
150mA-
300 mA 

0 2 4 6 8 10 
Pi (w) 

VCE = 24 V. 

f = 1500 MHz. 

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

20 

d im 
(dBc) 

25 

30 

35 

40 

45 
0 

VCE = 24 V. 

f = 1500 MHz. 

12 = 1500.2 MHz. 

MLC444 

10 20 30 40 
Po (av) (w) 

Fig.7 Intermodulation distortion as a function of 
average output power. 

Input and optimum load impedances 

VCE = 24 V; Ica = 0.15 A; typical values at PL= PL1 (see Figs 8 and 9). 

f 
(GHz) 

Z; 
(4) 

ZL
(S2) 

1.500 2.8 + j3.5 3.2 - j0.25 

1.575 5.7+j5.0 2.5-j0.15 

1.650 6.0 + j0.4 2.4- j0.20 
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NPN microwave power transistor LXE15450X 

1997 Feb 18 173 



Philips Semiconductors Product specification 

NPN microwave power transistor LXE16350X 

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 power 
amplifiers for military and 
professional applications at 
1.65 GHz. 

DESCRIPTION 

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

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

MODE OF 
OPERATION 

f 
(GHz) 

VCE 
(V) 

IcQ 
(A) 

PL1
(W) 

Gpo
(dB) 

Z1; ZL
(52) 

Class AB (CW) 1.65 24 0.3 ≥32 ≥9 see Figs 8 and 9 

PINNING - SOT439A 

PIN DESCRIPTION 

1 collector 

2 base 

3 emitter connected to flange 

WARNING 

Fig.1 Simplified outline and symbol. 

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 LXE16350X 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 45 V 

VCER collector-emitter voltage RBE = 220 4 - 30 V 

VCEO collector-emitter voltage open base - 20 V 

VEBO emitter-base voltage open collector — 3 V 

Ic collector current (DC) — 6 A 

Ptot total power dissipation Tmb = 75 °C — 57 W 

Tstg storage temperature —65 +200 °C 

Ti operating junction temperature — 200 °C 

Tsld soldering temperature t ≤ 10 s; note 1 — 235 °C 

Note 

1. Up to 0.2 mm from ceramic. 

10 

IC 
(A) 

1 

10-1

10-2

1 

MRA441 

N

(I) 

10 

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

SCE (V) 

Fig.2 DC SOAR. 

102

MRA442 
100 

Ptot 
(w) 

80 

60 

40 

20 

0 
0 50 100 150 200 

Tmb (°C) 

Ptot max = 57 W. 

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

1997 Feb 19 175 



Philips Semiconductors Product specification 

NPN microwave power transistor LXE16350X 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth j-mb thermal resistance from junction to mounting base Tj = 100°C 1.7 K/W 

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 SC 15". 

CHARACTERISTICS 
Tmb = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

ICBo collector cut-off current VCB = 20 V; IE = 0 - 3 mA 

VCB = 40 V; IE = 0 - 30 mA 

ICER collector cut-off current VCE = 30 V; RBE = 220 Q - 30 mA 

'CEO collector cut-off current VCE = 20 V; IB = 0 - 30 mA 

IEBO emitter cut-off current VEB = 1.5 V; IC = 0 - 300 µA 

hFE DC current gain VCE = 3 V; IC = 3 A 15 100 

APPLICATION INFORMATION 
Microwave performance up to Tmb = 25 °C in a common-emitter class AB amplifier (note 1). 

MODE OF 
OPERATION 

f 
(GHz) 

VCE
(V) 

IC0 
(A) 

Psi 
(W) 

Gpo
(dB) 

Zi; ZL
(Q) 

Class AB (CW) 1.65 24 0.3 ≥32 
typ.35 

≥9 
typ. 10 

see Figs 8 and 9 

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 
wire with ferrite bead 

int. dia. 2 mm 

L2 5 turns 0.5 mm diameter copper 
wire 

int. dia. 2 mm 

Cl, C4 DC blocking chip capacitor 100 pF 

C2, C3 trimmer capacitor 0.5 to 5 pF Tekelec 
C5, C6 feedthrough bypass capacitor 1500 pF Erie, ref. 1250-003 
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NPN microwave power transistor LXE16350X 

30 mm 30 mm 

y 
1 4 10 3 5 6 6 4 5 2 3 2.5 6 - 

1 

i~ 
f 0.8 

10 I tVl ~ 0.8 

40 mm 10 5 3 40 mm 

2 
3}5 

0.65 
1.5 

- L 15 

MCO620 

+VBB +VCc 

C5 C6 

inpu • L 2 I output 

MCO621 

Substrate: Epsilam 10. 

Thickness: 0.635 mm. 

Permittivity: er = 10. 

Fig.4 Prematching test circuit board. 
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NPN microwave power transistor LXE16350X 

BIAS CIRCUIT PREMATCHINGTEST CIRCUIT 

R1 
TR1 

R2 
1
P1 

D1 = 

D2 1 

R3 = 
C1 

C5 H 

L1 

C6 

+VCC 

D.U.T. 

oV 

MBC421-

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 k52 

R3 resistor 56 52 

P1 potentiometer, 10 turns (sfernice) 4.7 kQ 

Cl electrolytic capacitor 10µF (>30 V) 

C5, C6 feedthrough bypass capacitor 1500 pF Erie, ref. 1250-003 

Li 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 
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MRA440 
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(2) 
(3) 

0 

VcE = 24 V. 
(1) 100=300mA. 

(2) Ica = 100 mA. 
(3) Ica = 10 mA. 

2 
6

Fig.6 Load power as a function of input power. 
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dim 
(dBc) 

-25 

-35 

-45 

MRA439 

(1) 

(2) 

(3) 

0 

VCE = 24 V. 

f1 = 1.65 GHz 

f2= 1.6502 GHz. 
(1) Ica = 10 mA. 

(2) Ica = 100 mA. 

(3) 'CO = 300 mA. 

10 20 30 
P00 (W) 

Fig.7 Intermodulation distortion as a function of 
average output power. 

1997 Feb 19 179 



Philips Semiconductors Product specification 

NPN microwave power transistor LXE16350X 
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NPN microwave power transistor LXE18300X 

FEATURES 

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

• Diffused emitter ballasting resistors 
provide excellent current sharing 
and withstanding at 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. 

APPLICATIONS 

Intended for use in common emitter 
class AB power amplifiers for military 
and professional applications at 
frequencies from 1.6 to 1.85 GHz, in 
CW conditions. 

DESCRIPTION 

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

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

MODE OF 
OPERATION 

f 
(GHz) 

VCE 
(V) 

ICQ 
(A) 

Pu 
(W) 

GPo 
(dB) 

Class AB (CW) 1.85 24 0.3 ≥27 ≥8 

PINNING - SOT439A 

PIN DESCRIPTION 

1 collector 

2 base 

3 emitter connected to flange 

WARNING 

Fig.1 Simplified outline and symbol. 

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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Philips Semiconductors Product specification 

NPN microwave power transistor LXE18300X 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 45 V 

VCER collector-emitter voltage RBE = 220 S2 - 30 V 

VCEO collector-emitter voltage open base — 20 V 

VEBO emitter-base voltage open collector — 3 V 

IC collector current — 6 A 

Ptot total power dissipation Tmb = 75 °C — 57 W 

Tstg storage temperature range —65 +200 °C 

T) operating junction temperature - 200 °C 

Tald soldering temperature t ≤ 10 s; note 1 - 235 °C 

Note 

1. Up to 0.2 mm from ceramic. 

10 

IC 
(A) 

1 

10-1

10-2

MRA433 

(t) 

10 

Tmb 675 C. 
(1) Region of permissible DC operation. 

VCE (v) 

Fig.2 DC SOAR. 

102

100 

Ptot 
(W) 

80 

60 

40 

20 

0 

MRA442 

0 

P101 max = 57W. 

50 100 150 200 

Tmb (°C) 

Fig.3 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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Philips Semiconductors Product specification 

NPN microwave power transistor LXE18300X 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth j-mb from junction to mounting base Tj = 100 °C 1.7 K/W 

Rth mb-h from mounting base to heatsink note 1 0.2 K/W 

Note 

1. See "Mounting recommendations in the General part of handbook SC 15". 

CHARACTERISTICS 
Tmb = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

Iceo collector cut-off current VcB = 20 V; IE = 0 - 3 mA 

VcB = 40 V; IE = 0 - 30 mA 

ICER collector cut-off current VCE = 30 V; RBE = 220 Q - 30 mA 

'CEO collector cut-off current VcE = 20 V; IB = 0 - 30 mA 

IEBo emitter cut-off current VEB = 1.5 V; Ic = 0 - 300 µA 

hFE DC current gain VcE = 3 V; IC = 3 A 20 100 

APPLICATION INFORMATION 
Microwave performance up to Tmb = 25 °C in a common emitter class AB amplifier. 

MODE OF OPERATION f 
(GHz) 

VcE 
(V) 

Ico 
(A) 

PL1 
(W) 

GPo 
(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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Philips Semiconductors Product specification 

NPN microwave power transistor LZ1418E100R 

FEATURES PINNING - SOT443A 

• Interdigitated structure provides high emitter efficiency 

• Diffused emitter ballasting resistor provides excellent 
current sharing and withstanding a high VSWR 

• Gold metallization realizes very stable 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 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. 

PIN DESCRIPTION 

1 collector 

2 base 

3 emitter connected to flange 

Fig.1 Simplified outline and symbol. 

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

MODE OF OPERATION f 
(GHz) 

VCe
(V) 

IC 
(A) 

Pit
(W) 

GPo
(dB) 

Z;; ZL
(52) 

Class-A (CW) 1.4 to 1.8 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 Be0 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 

Vc5o collector-base voltage open emitter — 45 V 

VCER collector-emitter voltage RBE = 220 4 - 30 V 

VCEO collector-emitter voltage open base — 20 V 

VEBO emitter-base voltage open collector — 3 V 

Ic collector current (DC) — 4 A 

Ptot total power dissipation Tmb ≥ 75 °C — 45 W 

Tstg storage temperature —65 +200 °C 

TI operating junction temperature — 200 °C 

Tsld soldering temperature at 0.2 mm from flange; 
t≤10s 

— 235 °C 

10 

IC 
(A) 

1 

10-1

10-2
1 

MGL003 

(2) (t) 

10 
SCE (V) 

Tm5 ≤ 75 C. 
(1) Region of permissible DC operation. 
(2) Permissible extension provided RBE ≤ 220 4. 

Fig.2 DC SOAR. 
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50 

Ptot 
(w) 

40 

30 

20 

10 

M00970 

0  
0 100 50 150 200 

Tmb (°C) 

Fig.3 Power derating curve. 
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NPN microwave power transistor LZ1418E100R 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth j-mb thermal resistance from junction to mounting-base T = 75 °C 2.2 K/W 

Rth mb-h thermal resistance from mounting-base to heatsink Tj = 75 °C; note 1 0.2 K/W 

Note 

1. See "Mounting recommendations in the General part of handbook SC 15". 

CHARACTERISTICS 
Tmb = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

'CBO collector cut-off current VCB = 20 V; IE = 0 - 2 mA 

VCB = 40 V; IE = 0 - 20 mA 

ICER collector cut-off current VCE = 30 V; RBE = 220 Q - 20 mA 

'CEO collector cut-off current VCE = 20 V; IB = 0 - 20 mA 

'EBo emitter cut-off current VEB = 1.5 V; Ic = 0 - 200 µA 

hFE DC current gain VCE = 3 V; IC = 2 A 15 — 100 

APPLICATION INFORMATION 

Microwave performance up to Tmb = 25 °C in a common emitter class-A wideband amplifier; note 1. 

MODE OF OPERATION f 
(GHz) 

VCE 
(V) 

IC 
(A) 

PL1 
(W) 

Gpo
(dB) 

Zi; ZL
(Q) 

Class-A (CW) 1.4 to 1.8 16 2 ≥9 
typ. 10 

≥10 
typ. 11 

see Fig 7 

Note 

1. Amplifier consists of test circuit board without any additional tuning. 
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NPN microwave power transistor LZ1418E100R 

input 
50O 

100 pF 
ATC 

VBB 

IH 
ferrite 
bead 

Dimensions in mm. 
Substrate: Epsilam printed-circuit board. 

Thickness: 0.635 mm. 
Permittivity: Er =10. 

Vcc 

Fig.4 Wideband test circuit board for 1.4 to1.8 GHz, CW class A application. 

15 

PL1 
(W) 

10 

5 

MGL010 

13 16 f (GHz) 

VcE = 16 V; Ic = 2 A (regulated); Tmb = 25 C. 

19 

Fig.5 Load power as a function of frequency; 
typical values. 
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Gpo 
(dB) 

10 

5 
13 

MGO982 

1.6 f (GHz) 

VcE = 16 V; Ic = 2 A (regulated); T5 = 25 °c. 

Fig.6 Linear power gain as a function of 
frequency; typical values. 
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Philips Semiconductors Product specification 

Microwave power transistor MF1O11 B9O0Y 

FEATURES 

• Suitable for short and medium 
pulse applications up to 100 µs 
pulse width, duty factor 10% 

• Diffused emitter ballasting resistors 
improve ruggedness 

• Interdigitated emitter-base 
structure provides high emitter 
efficiency 

• Gold metallization with barrier 
realizes very stable characteristics 
and excellent lifetime 

• Multicell geometry improves power 
sharing and reduces thermal 
resistance 

• Internal input and output 
prematching networks allow an 
easier design of circuits. 

APPLICATIONS 

Intended for use in common base 
class C broadband pulsed power 
amplifiers for IFF, TCAS and Mode S 
applications in the -
1030 MHz 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 
SOT448A glued cap metal ceramic 
flange package, with base connected 
to flange. 

QUICK REFERENCE DATA 

Microwave performance up to Tmb = 25 °C in a common-base class C 
narrowband amplifier. 

MODE OF 
OPERATION 

CONDITIONS 
f 

(GHz) 
Vcc 
(V) 

Pc
(W) 

GP
(dB) 

Tlc 

(%) 

Class C tp = 10µs; 
S=1% 

1.09 50 800 ≥6 ≥40 

PINNING - SOT448A 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base connected to flange 

WARNING 

Fig.1 Simplified outline and symbol. 

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 MF1011 B900Y 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 65 V 

VCEs collector-emitter voltage RBE = 0 — 65 V 

VcEo collector-emitter voltage open base — 15 V 

VEBO emitter-base voltage open collector — 3 V 

'CM peak collector current tp = 10 µs; S = 1% — 50 A 

Ptot total power dissipation Tmb < 75 °C; tp < 10 µs; S ≤ 1% - 1750 W 

Tsty storage temperature —65 +200 °C 

TI junction temperature — 200 °C 

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

Note 

1. Up to 0.2 mm from ceramic. 
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Microwave power transistor MF1O11 B9O0Y 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth j-mb thermal resistance from junction to mounting base Ti = 120 °C 0.84 K/W 

Rth mb-h thermal resistance from mounting base to heatsink note 1 0.2 K/W 

Zth thermal impedance from junction to heatsink tP = 10 µ5;ö = 1%; 
notes land 2 

0.01 K/W 

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 

ICeO collector cut-off current IE = 0; VCB = 50 V 27 mA 

ICES collector cut-off current VBE = 0; VCE = 50 V 27 mA 

'EEC emitter cut-off current IC = 0; VEB = 1.5 V 7 mA 

V(BR)CBo collector-base breakdown voltage IC = 180 mA 65 V 

V(BR)CES collector-emitter breakdown voltage IC = 180 mA; VBE = 0 65 V 

APPLICATION INFORMATION 

Microwave performance up to Tmb = 25 °C in a common-base test circuit as shown in Fig.3. 

MODE OF 
OPERATION 

CONDITIONS t(GHz) Vcc(V) Pc
(W) 

G
P

(dB) 
110 
(%) 

Class C 

tp = 10 µs; S = 1 % 1.09 50 ≥800 
typ. 900 

≥6 
typ. 6.5 

≥40 
typ. 48 

t, = 0.5 µs; S = 50% 

tP = 112 µs; S = 1% 
1.03 to 1.09 50 typ. 750 typ. 5.7 typ. 36 

tP = 32 µs; S = 1% 1.09 50 typ. 870 typ. 6.3 typ. 46 
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Microwave power transistor M F 1011 B900Y 

30 

40 

18.5 4.0 7.5 

i 

0.64 

20.0 

Dimensions in mm. 

Substrate: Epsilam 10. 
Thickness: 0.635 mm. 

Permittivity: Er = 10. 

i 

5.0 21.0 

30 

7.5 1.6 4.0 10.0 1.0 5.9 
--  . 

It 5 i 

0.64 

Fig.3 Broadband test circuit. 
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Microwave power transistor MF1011 B900Y 

List of components (see Fig.3) 

COMPONENT DESCRIPTION VALUE ORDERING INFORMATION 

C1 capacitor 100 pF ATC 100A101kp50x 

C2,C3 tantalum capacitor 10 µF; 50 V 

C4 electrolytic capacitor 1 mF; 63 V 

C5 feedthrough bypass capacitor Erie 1250-003 

C6, 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 4.7 S2; 0.5 W 

1000 

P L 
(w) 

800 

600 

400 

200 

0 

MLC722 

0 50 100 150 

Class C pulse operation. 

t,=10 is; 6=1%;VCC =50V;f=1.09GHz. 

In broadband test circuit as shown in Fig.3. 

200 250 
Pi (w) 

Fig.4 Load power as a function of input power. 

MLC723 
60 

40 

20 

0 
0 50 100 150 200 250 

pi (w) 

Class C pulse operation. 

t,=10µs;6=1%;Vcc=50V;f=1.09GHz. 

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 MF1011 B900Y 

Input and optimum load impedances 

VCE = 50 V; typical values at PL = Psi (see Figs 6 and 7). 

f 
(GHz) 

Z; 
(Q) 

ZL
(S2) 

1.03 0.22+j0.19 0.14—j0.10 

1.09 0.23 + j0.12 0.12 — j0.08 

1.15 0.19 + j0.06 0.09 — j0.09 
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Philips Semiconductors Product specification 

NPN microwave power transistor MTB10010U 

FEATURES 

• Input prematching cell allows an 
easier design of circuits 

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

• Interdigitated structure provides 
high emitter efficiency 

• Gold metallization realizes very 
good characteristics stability and 
excellent lifetime 

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

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. 

QUICK REFERENCE DATA 

Microwave performance for Tmb = 25 °C in a common base class C 
narrowband amplifier. 

MODE OF 
OPERATION 

CONDITIONS f 
(MHz) 

Vcc 
(V) 

Pu 
(W) 

GPo 
(dB) 

Tic 
(%) 

Zi2 L 
(Q) 

Class C tp = 1µs; 1030 24 >9.5 >9.5 >50 see 
Figs 5 
and 6 

PINNING - SOT440A 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base connected to flange 

3 

b 

MAMf31 
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. 

1997 Feb 20 196 



Philips Semiconductors Product specification 

NPN microwave power transistor MTB10010U 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 40 V 

VCEO collector-emitter voltage open base — 15 V 

VCEs collector-emitter voltage RBE = 0 S2 - 40 V 

VEBO emitter-base voltage open collector — 3 V 

IC collector current (average) — 0.75 A 

Ptot total power dissipation Tmb < 75 °C; tp = 1µs; 3 = 1% — 36 W 

Tstg storage temperature —65 +200 °C 

Ti junction temperature — 200 °C 

Tsld soldering temperature t ≤ 10 s; note 1 - 235 °C 

Note 

1. Up to 0.3 mm from ceramic. 

50 

Ptot 
(W) 

40 

30 

20 

10 

0 
-50 0 50 100 150 200 250 

Tmb (°C) 

MGAO37 

Ptot max = 36 W under the nominal pulse conditions. 

Fig.2 Power derating curve. 

12 

PL 
(W) 

8 

4 

05 

MGAO33 

15 2 
Pi (W) 

Vcc = 24 V; t, = 1µs; S = 1%; f = 1030 MHz. 

Fig.3 Load power as a function of input power. 
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Philips Semiconductors Product specification 

NPN microwave power transistor MTB1OO1OU 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth j-mb thermal resistance from junction to mounting base Tj = 100 °C 10.5 K/W 

Rth mb-h thermal resistance from mounting base to heatsink note 1 0.7 K/W 

Zth j-mb thermal impedance from junction to mounting base t, = 1µs; S = 1%; 
note 1 

2.5 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 

ICBO collector cut-off current VCB = 30 V; IE = 0 45 µA 

Ices collector cut-off current VCE = 30 V; RBE = 0 300 µA 

IEBO emitter cut-off current VEB = 1.5 V; Ic = 0 4.5 µA 

APPLICATION INFORMATION 
Microwave performance up to Tmb = 25 °C and working in pulsed conditions in a narrowband test circuit as shown in 
Fig.4. 

MODE OF 
OPERATION 

CONDITIONS f 
(MHz) 

Vcc 
(V) 

PL 
(W) 

Gp0 
(dB) 

rlc 
(%) 

ZIfZL 
(Q) 

Class C tP = 1µs; S = 1 % 1030 24 >9.5; 
typ. 11 

>9.5; 
typ. 10 

>50; 
typ.55 

see Figs 5 and 6 

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 — 5 pF — Tekelec 5855 

C2 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 10µF, 50 V — —

C6 feedthrough bypass capacitor — — Erie 1250-003 
C7 capacitor 220 µF, 63 V - - 
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NPN microwave power transistor MTB10010U 

30 mm 30 mm 

~5~ 

4.3 
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6.3 

3 +
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1.8 T 2 

X 2.8 

~ 
40 mm 7 i 2 5.6 

4 
0.6 
~Z 

2.8 1 

2 

( vcic 

1 ) 

input 

Dimensions in mm. 

Substrate: Duroid 6010. 

Permittivity: er = 10.2. 

f

0.4 

4 

f 6- 

4 
0.6 

C7 

L1 

C1 O2 C 

0 

0 

MBC78 

+ vcc 

O6 

C5 

t 

C4 

C3 

M80786 

40 mm 

output 

Fig.4 Narrowband test circuit. 
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NPN microwave power transistor MTB10010U 

Fig.5 Input impedance as a function of frequency, associated with optimum load impedance. 

Fig.6 Optimum load impedance as a function of frequency; associated with input impedance. 
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Philips Semiconductors Product specification 

NPN microwave power transistors MXO912B1O0Y; MZO912B1O0Y 

FEATURES 

• Interdigitated structure provides high emitter efficiency 

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

• Gold metallization realizes very stable characteristics 
and excellent lifetime 

• Multicell geometry improves power sharing and low 
thermal resistance 

• Input and output matching cell allows an easier design 
of circuits. 

APPLICATIONS 

• Common base class-C broadband pulse power 
amplifiers operating at 960 to 1215 MHz for TACAN 
application. 

DESCRIPTION 

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. 

The MZ0912B100Y has a SOT443A metal ceramic flange 
package with the base connected to the flange. It is 
mounted in common base configuration and specified in 
class C. 

PINNING 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base connected to flange 

i 

Fig.1 Simplified outline and symbol (SOT439A). 

O O 
~ .   3 

Top view MAM314 

b 

c 

e 

Fig.2 Simplified outline and symbol (SOT443A). 

QUICK REFERENCE DATA 
Microwave performance at Tmb ≤ 25 °C in a common base class-C broadband amplifier. 

MODE OF OPERATION 
f 

(GHz) 
Vcc 
(V) 

PL
(W) 

GP
(dB) 

rlc 
(%) 

Z;; Zu
(S2) 

Class-C; tp = 10 µs; S = 10% 0.960 to 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 

VcBo collector-base voltage open emitter — 65 V 

Vices collector-emitter voltage RBE = 0 Q - 60 V 

VcEo collector-emitter voltage open base — 20 V 

VEBO emitter-base voltage open collector — 3 V 

Ic collector current (DC) tP ≤ 10µs; S ≤ 10% — 6 A 

Ptot total power dissipation 
(peak power) 

tP ≤ 10µs; S ≤ 10 %; 
Tmb = 75 °C 

- 290 W 

Tst9 storage temperature -65 +200 °C 

Ti operating junction temperature — 200 °C 

Tsid soldering temperature up to 0.2 mm from ceramic; 
t≤10s 

— 235 °C 

300 

Ptot 
(W) 

200 

100 

0 
-50 0 

tP = 10µs; S = 10%; Pt°i mCC = 290W. 

MGLO46 

100 
Tmb ( ) 

200 

Fig.3 Maximum power dissipation derating as a 
function of mounting-base temperature. 
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Philips Semiconductors Product specification 

NPN microwave power transistors MX0912B100Y; MZ0912B100Y 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth j-mb thermal resistance from junction to mounting-base Tj = 125 °C 3.2 K/W 

Rth mb-h thermal resistance from mounting-base to heatsink Tj = 125 °C; note 1 0.2 K/W 

Zth i_h thermal impedance from junction to heatsink tp = 10 µs; S = 10 %; 
Ti = 125 °C; notes 1 and 2 

0.43 K/W 

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 

ICBO collector cut-off current VC6 = 65 V; IE = 0 40 mA 

VcB = 50 V; IE = 0 4 mA 

ICES collector cut-off current VcB = 60 V; RBE = 0 40 mA 

IEBO emitter cut-off current VEB = 1.5 V; IC = 0 400 µA 

APPLICATION INFORMATION 
Microwave performance up to Tmb = 25 °C measured in the test jig as shown in Fig.7 and working in class C broadband 
in pulse mode; note 1. 

MODE OF OPERATION 
f 

(GHz) 
Vcc 
(V)(2)

PE
(W) 

GP
(dB) 

rlo 

(%) 

Z✓ZE

(Q) 

Class C; 
t, = 10µs; S = 10% 

0.960 to 1.215 50 ≥100 
typ. 115 

≥7 
typ. 7.6 

≥42 
typ. 44 

see Figs 8 and 9 

tp = 300 µs; S = 10%; 
see Fig.6 

1.03 to 1.09 50 typ. 125 typ. 8 typ. 50 

Notes 

1. Operating conditions and performance for other pulse formats can be made available on request. 

2. VcC during pulse. 
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NPN microwave power transistors MX0912B100Y; MZ0912B100Y 

130 

120 

110 
1.05 0.95 

50 V; t,=10 µs;S=10%. 

MGLO47 

1. 5 f (GHz) 1.25 

Fig.4 Load power as a function of frequency. 
(In broadband test circuit as shown in Fig.7) 

50 

'lc 
(%) 

45 

40 

MGLO48 

0.95 1.05 

Vcc=50 V;t,=10µs;8=10%. 

1.15 f (GHz) 1.25 

Fig.5 Collector efficiency as a function of 
frequency. (In broadband test circuit as 
shown in Fig.7) 
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NPN microwave power transistors MX0912B100Y; MZ0912B100Y 

y 
1 µs 

1 µs 
t 

___J 
300 µs 

3 ms 

___ 

Fig.6 Pulse definition. 

MGKO66 

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 
copper wire 

- in dia. 3 mm; L = 5 mm -

C1 capacitor 100 pF - ATC, ref. 100A101KP50X 

C2 tantalum capacitor 10 µF; 50 V — —

C3 electrolytic capacitor 470 µF; 63 V — —

C4 feedthrough bypass capacitor — — Erie, ref. 1250-003 

C5, C6 variable gigatrim capacitor 0.6 to 4.5 pF - Tekelec, ref. 727.1 
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Dimensions in mm. 
Substrate: Epsilam 10. 
Thickness: 0.635 mm. 
Permittivity: er = 10. 
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Fig.8 Input impedance as a function of frequency associated with optimum load impedance. 

Fig.9 Optimum load impedance as a function of frequency associated with input impedance. 
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NPN microwave power transistor MX0912B251 Y 

FEATURES PINNING - SOT439A 

• Interdigitated structure; high emitter efficiency 

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

• Gold metallization realizes very stable characteristics 
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. 

APPLICATIONS 

Intended for use in common base class C broadband 
pulse power amplifier from 960 to 1215 MHz for TACAN 
application. 

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 
configuration, and specified in class C. 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base connected to flange 

Fig.1 Simplified outline and symbol. 

QUICK REFERENCE DATA 
Microwave performance up to Tmb = 25 °C in a common base class C broadband amplifier. 

MODE OF 
OPERATION 

f 
(GHz) 

Vcc 
(V) 

PL 
(W) 

GpO 
(dB) 

rlc 
(%) 

Zj/ZL
(Q) 

Class C 
tp =10 µS;S=10% 

0.960 to 1.215 50 >235 >7 >42 see Figs 7 and 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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LIMITING VALUES 
In accordance with the Absolute Maximum Rating System (IEC 134). 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 65 V 

VCEs collector-emitter voltage RBE = 0 S2 - 60 V 

VCEO collector-emitter voltage open base — 20 V 

VEBO emitter-base voltage open collector — 3 V 

IC collector current tp ≤ 10µs; S ≤ 10% — 15 A 

Ptot total power dissipation 
(peak power) 

Tmb = 75 °C; tp ≤ 10µs; S ≤ 10% - 690 W 

Tst9 storage temperature -65 +200 °C 

Ti operating junction temperature — 200 °C 

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

Note 

1. Up to 0.2 mm from ceramic. 

1000 

Ptot 
(W) 
600 

600 

400 

200 

0 
-50 

MGLO41 

0 

tP = 10µs; S = 10%; Plot max = 690W. 

100 
Tmb (SC) 

200 

Fig.2 Maximum power dissipation derating as a 
function of mounting base temperature. 
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NPN microwave power transistor MX0912B251 Y 

THERMAL CHARACTERISTICS 
Ti = 125 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth j-mb thermal resistance from junction to mounting base CW 1.9 K/W 

Rth mb-h thermal resistance from mounting base to heatsink CW; note 1 0.2 K/W 

Zth j-h thermal impedance from junction to heatsink tp = 10µs; S = 10% 
notes 1 and 2 

0.28 K/W 

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 

ICBO collector cut-off current VcB = 65 V; IE = 0 100 mA 

VcB =50V; IE =0 10 mA 

ICES collector cut-off current VCE = 60 V; RBE = 0 100 mA 

IEBO emitter cut-off current VEB = 1.5 V; IC = 0 1 mA 

APPLICATION INFORMATION 

Microwave performance up to Tmb = 25 °C measured in the test jig as shown in Fig.6 and working in class C broadband 
mode in pulse; note 1. 

MODE OF OPERATION 
t 

(GHz) 
Vcc 

(V)(2) 
PL 
(W) 

Gpo 
(dB) 

plc 
(%) 

Zhu 
(Q) 

Class C; 
tp = 10 µs; S = 10% 

0.960 to 1.215 50 >235 
typ. 275 

>7 
typ. 7.4 

>42 
typ. 47 

see Figs 7 and 8 

tP = 300 µs; S = 10%; 
see Fig.5 

1.03 to 1.09 50 typ. 280 typ. 8 typ. 48 

Notes 

1. Operating conditions and performance for other pulse formats can be made available on request. 

2. Vcc during pulse. 
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300 

250 

200 

MGL042 

0.95 1.05 

Vcc=50 V;tp =10 its; 9=10%. 

1. 5 f (GHz) 1.25 

Fig.3 Load power as a function of frequency. 
(In broadband test circuit as shown in Fig.6) 

50 

Tic 
(%) 

45 

40 

MGL043 

r

0.95 1.05 

V~G =50 V;tP =10 Its; S=10 0. 

1. 5 f (GHz) 1.25 

Fig.4 Collector efficiency as a function of 
frequency. (In broadband test circuit as 
shown in Fig.6) 
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1 µs 
1 µs 

300 µs 

J 
3 ms 

Fig.5 Pulse definition. 

MGKO66 

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 
copper wire 

- int. diameter 3 mm; 
L = 5 mm 

-

C1 DC block 100 pF ATC, ref. 100A101 KP50X 

C2 tantalum capacitor 10µF; 50 V 

C3 electrolytic capacitor 470 µF; 63 V 

C4 feedthrough bypass capacitor Erie, ref. 1250-003 

O5, C6 variable gigatrim capacitor 0.8 to 8 pF Tekelec, ref. 729.1 
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40 

30  30 

6 2 3 

0.635 ` 

6 

8 
8 3 3  5 

y l ~ 

2.5 3 

9 

22 

—VCC 

Dimensions in mm. 

Substrate: Epsilam 10. 

Thickness: 0.635 mm. 

Permittivity: 5r= 10. 
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Fig.6 Broadband test circuit. 
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Fig.7 Input impedance as a function of frequency associated with optimum load impedance. 

Fig.8 Optimum load impedance as a function of frequency associated with input impedance. 
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NPN microwave power transistor MXO912B351 Y 

FEATURES PINNING - SOT439A 

• Interdigitated structure; high emitter efficiency 

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

• Gold metallization realizes very stable characteristics 
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. 

APPLICATIONS 

Intended for use in common base class C broadband 
pulse power amplifier from 960t0 1215 MHz for TACAN 
application. 

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 
configuration and specified in class C. 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base connected to flange 

Fig.1 Simplified outline and symbol. 

QUICK REFERENCE DATA 
Microwave performance up to Tmb = 25 °C in a common base class C broadband amplifier. 

MODE OF 
OPERATION 

f 
(GHz) 

Vcc 
(V) 

PL 
(W) 

GPo
(dB) 

rtc 
(%) 

Zi2L
(Q) 

Class C 
tP = 10µs; S = 10% 

0.960 to 1.215 50 >325 >7 >40 see Figs 7 and 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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LIMITING VALUES 
In accordance with the Absolute Maximum Rating System (IEC 134). 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 65 V 

VcEs collector-emitter voltage RBE = 0 Q - 60 V 

VCEO collector-emitter voltage open base — 20 V 

VEBO emitter-base voltage open collector — 3 V 

Ic collector current tP ≤ 10µs; S ≤ 10% — 21 A 

Ptot total power dissipation 
(peak power) 

Tmb = 75 °C; tp ≤ 10µs; S ≤ 10% - 960 W 

Tstg storage temperature —65 +200 °C 

Ti operating junction temperature — 200 °C 

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

Note 

1. Up to 0.2 mm from ceramic. 

1000 
Ptot 
(W) 
900 

600 

400 

200 

0 
-50 

MGLO54 

0 

tp = 10µs; t= 10%; Ptot max = 960W. 

100 
Tmb (°C) 

200 

Fig.2 Maximum power dissipation derating as a 
function of mounting base temperature. 
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THERMAL CHARACTERISTICS 
Tj = 125 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth j-mb thermal resistance from junction to mounting base CW 1.7 K/W 

Rth mb-h thermal resistance from mounting base to heatsink CW; note 1 0.2 K/W 

Zth i-h thermal impedance from junction to heatsink tP = 10 µs; S = 10% 
notes 1 and 2 

0.13 K/W 

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 

IcBo collector cut-off current VcB = 65 V; IE = 0 140 mA 

VcB=50V; IE =0 14 mA 

Ices collector cut-off current VCE = 60 V; RBE = 0 S2 140 mA 

IEBO emitter cut-off current VEB = 1.5 V; IC = 0 1.4 mA 

APPLICATION INFORMATION 
Microwave performance up to Tmb = 25 °C measured in the test circuit as shown in Fig.6 and working in class C 
broadband in pulse mode; note 1. 

MODE OF OPERATION t 
(GHz) 

Vcc 
(V)(2) 

PL
(W) 

GPO
(dB) 

11c 
(%) 

Zi2u
(S2) 

Class C; 
tP = 10 µs; S = 10% 

0.960 to 1.215 50 >325 
typ. 375 

>7 
typ. 7.6 

>40 
typ. 47 

see Figs 7 and 8 

tp = 300 µs; S = 10%; 
see Fig.5 

1.03 to 1.09 50 typ. 350 typ. 8 typ. 48 

Notes 

1. Operating conditions and performance for other pulse formats can be made available on request. 

2. Vcc during pulse. 
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450 

400 

350 

MGL056 

0.95 1.05 

= 50 V; tP = 10 µs; S = 10%. 

1. 5 f (GHz) 1.25 

Fig.3 Load power as a function of frequency. 
(In broadband test circuit as shown in Fig.6) 
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11c 
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45 
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1.15 f (GHz) 1.25 

Fig.4 Collector efficiency as a function of 
frequency. (In broadband test circuit as 
shown in Fig.6) 
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- 1µs 
—1µs.-

300 µs 

3 ms 

Fig.5 Pulse definition. 

MGK066 

List of components 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

Li 0.65 mm diameter copper wire - total length = 12 mm; 
height of loop = 9 mm 

-

L2 4 turns 0.65 mm diameter 
copper wire 

- int. diameter. 3 mm; 
L = 5 mm 

-

C1 DC block 100 pF ATC, ref. 100A101 KP50X 

C2 tantalum capacitor 10µF; 50 V 

C3 electrolytic capacitor 470 µF; 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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30 

40 

Dimensions in mm. 
Substrate: Epsilam 10. 
Thickness: 0.635 mm. 
Permittivity: sr = 10. 
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Fig.6 Broadband test circuit. 
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Fig.7 Input impedance as a function of frequency associated with optimum load impedance. 

10 

10 

MGLO58 

Vcc = 50 V; Zo = 5 S2; PL = 325 W. 

Fig.8 Optimum load impedance as a function of frequency associated with input impedance. 
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Microwave power transistor MX1011 B200Y 

FEATURES 

• Suitable for short and medium 
pulse applications up to 100 µs 
pulse width, 10% duty factor 

• Diffused emitter ballasting resistors 
improve ruggedness 

• Interdigitated emitter-base 
structure provides high emitter 
efficiency 

• Gold metallization with barrier 
realizes very stable characteristics 
and excellent lifetime 

• Multicell geometry improves power 
sharing reduces thermal resistance 

• Internal input and output 
prematching networks allow an 
easier design of circuits. 

APPLICATIONS 

Intended for use in common base 
class C broadband pulsed power 
amplifiers for IFF, TCAS and Mode S 
applications in the 1030 MHz to 
1090 MHz bandwidth. Also suitable 
for medium pulse, heavy duty 
operation within the 1030 MHz to 
1 150 MHz bandwidth. 

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 Tmb = 25 °C in a common base class C 

narrowband amplifier. 

MODE OF 
OPERATION 

CONDITIONS f
(GHz) 

Vcc 
(V) 

Pu 
(W) 

GP
(dB) 

ilc 
(%) 

Class C tP = 10 µs; S = 1% 1.09 50 200 ≥7.5 ≥45 

PINNING - SOT439A 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base connected to flange 

WARNING 

Fig.1 Simplified outline and symbol. 

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 MX1011 B200Y 

LIMITING VALUES 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBo collector-base voltage open emitter — 65 V 

VCES collector-emitter voltage RBE = 0 — 65 V 

VcEo collector-emitter voltage open base — 15 V 

VEBO emitter-base voltage open collector — 3 V 

'CM peak collector current tP = 10µs; 6 = 1% — 11.5 A 

Ptot total power dissipation Tmb <75°C;  tp ≤ 10µs; 6 ≤ 1% — 515 W 

Ts19 storage temperature —65 +200 °C 

Ti junction temperature — 200 °C 

Tsid soldering temperature t ≤ 10 s; note 1 — 235 °C 

Note 

1. Up to 0.2 mm from ceramic. 

600 

Ptot 
(w) 

400 

200 

0 
-50 0 50 100 

tp =10Ns;0=1%. 

MLC465 

150 200 
Tmb °c) 

Fig.2 Power derating curve. 
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THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth j-mb thermal resistance from junction to mounting base Tj = 120 °C 2.5 K/W 

Rth mb-h thermal resistance from mounting base to heatsink note 1 0.2 K/W 

Zth thermal impedance from junction to heatsink tP = 10µs; S = 1%; 
notes 1 and 2 

0.16 K/W 

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 

Ico collector cut-off current IE = 0; VCB = 50 V 6 mA 

ICES collector cut-off current VBE = 0; VCE = 50 V 6 mA 

IEBQ emitter cut-off current IC = 0; VEB = 1.5 V 1.5 mA 

V(BR)CBo collector-base breakdown voltage Ic = 40 mA 65 V 

V(BR)CES collector-emitter breakdown voltage IC = 40 mA; VBE = 0 65 V 

APPLICATION INFORMATION 
Microwave performance up to Tmb = 25 °C in a common-base test circuit as shown in Fig.3. 

MODE OF 
OPERATION 

CONDITIONS f 
(GHz) (V) 

PL
(W) 

GP
(dB) 

0c 
(%) 

Class C 

tp = 10 µs; S = 1 % 1.09 50 ≥200 
typ. 220 

≥7.5 
typ. 8.3 

≥45 
typ. 52 

tp = 0.5 µS; 6 = 50% 

tp = 112 µs; 6 = 1 % 
1.03 to 1.09 50 typ. 220 typ. 7.5 typ. 50 

tP =6.6 us; 6=51% 

tp =3.3µs;6=43% 
1.03 to 1.15 50 typ. 100 typ. 6 typ. 35 

tP = 32 µs; 6 = 1% 1.09 50 typ. 210 typ. 7.5 typ. 47 
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40 

19.0 3.0 5.0 3.0 

0.64 

10.0 

input 

Dimensions in mm. 

Substrate: Epsilam 10. 
Thickness: 0.635 mm. 

Permittivity: er = 10. 
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Fig.3 Broadband test circuit. 
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List of components (see Fig.3) 

COMPONENT DESCRIPTION VALUE ORDERING INFORMATION 

C1 capacitor 100 pF ATC 100A101 kp50x 

C2 tantalum capacitor 10 µF; 50 V —

C3 electrolytic capacitor 63 V; 1000 µF —

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 

- -

250 

210 

190 

170 

150 

MLC466 

15 25 35 45 
Pi (w) 

Class C pulse operation. 
tP =10µs;3=1%;Vcc=50V;f=1.09GHz. 
In broadband test circuit as shown in Fig.3. 

Fig.4 Load power as a function of input power. 

55 

50 

45 

40 

MLC467 

15 25 35 45 

Class C pulse operation. 
tP =10 is; &=1%;Vcc=50V;f=1.09GHz. 

In broadband test circuit as shown in Fig.3. 

Fig.5 Collector efficiency as a function of input 
power. 
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NPN microwave power transistor MX1011 B430W 

FEATURES 

• Suitable for short and medium 
pulse applications up to 
500 µs/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 stable characteristics 
and excellent lifetime 

• 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. 

QUICK REFERENCE DATA 

Microwave performance up to Tmb = 25 °C in a common base class C 
broadband amp ifier. 

MODE OF 
OPERATION 

CONDITIONS f
(GHz) 

Vcc 
(V) 

PI 
(W) 

GP 
(dB) 

flc 
(%) 

Class C tp = 30 µs; 
5=1% 

1.03 45 ≥480 ≥6.7 ≥45 

PINNING - SOT439A 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base connected to flange 

Top view 
MAMO45 

Marking code: MX1011B430W. 

b 

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 MX1011 B430W 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 65 V 

VCEO collector-emitter voltage open base — 20 V 

VCEs collector-emitter voltage RBE = 0 S2 - 65 V 

VEBO emitter-base voltage open collector — 3 V 

IC collector current tP ≤ 30 µs; S ≤ 1'/ — 35 A 

Ptot total power dissipation tp ≤ 30 µs; S ≤ 1%; Tmb <75 °C - 1200 W 

Tst9 storage temperature —65 +200 °C 

Ti operating junction temperature — 200 °C 

T$Id soldering temperature t ≤ 10 s; note 1 - 235 °C 

Note 

1. Up to 0.2 mm from ceramic. 

1600 

Ptot 
(W) 

1200 

800 

400 

0 
-50 

MCD 133 

0 

ip = 30 µs; S = 1%; P1o1 max = 1200 W. 

100 
Tmb (°C) 

200 

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 MX1011 B700Y 

FEATURES 

• Suitable for short and medium 
pulse applications up to 
100 µs/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 

• 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 in the 1030 to 1090 MHz 
band. Also suitable for medium pulse, 
heavy duty operation within the 
1030 to 1 150 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 Tmb = 25 °C in a common base class C 
broadband amp ifier. 

MODE OF 
OPERATION 

CONDITIONS f
(GHz) 

Vcc 
(V) 

PL 
(W) 

Gp 
(dB) 

1lc 
(%) 

Class C tP = 10µs; 
S=1% 

1.09 50 650 ≥6 ≥48 

PINNING - SOT439A 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base connected to flange 

WARNING 

Fig.1 Simplified outline and symbol. 

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 18 230 



Philips Semiconductors Product specification 

NPN microwave power transistor MX1011 B700Y 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 65 V 

VCEo collector-emitter voltage open base — 15 V 

VCEs collector-emitter voltage RBE = 0 S2 - 65 V 

VEBO emitter-base voltage open collector — 3 V 

ICM peak collector current tP ≤ 10µs; S ≤ 1% - 40 A 

Pt0t total power dissipation Tmb < 75 °C; 
tP ≤10µs;S≤1% 

— 1365 W 

Tst9 storage temperature -65 +200 °C 

Ti junction temperature — 200 °C 

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

Note 

1. Up to 0.2 mm from ceramic. 

1600 

Ptot 
(W) 

1200 

800 

400 

0 
-50 

MRA445 

0 50 

tp = 10 µs; 6 = 1%; Pt°t max = 1365W. 

100 150 200 

Tmb (°C) 

Fig.2 Maximum power dissipation derating as a 
function of mounting base temperature. 
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NPN microwave power transistor MX1011 B700Y 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth I-mb thermal resistance from junction to mounting base Ti = 120 °C 1.12 IMW 

Rth mb-h thermal resistance from mounting base to heatsink note 1 0.2 MN 
Zth i_h thermal impedance from junction to heatsink tp = 10 µs; S = 1%; 

notes 1 and 2 
0.06 1</W 

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 

ICBO collector cut-off current VC6 = 50 V; IE = 0 20 mA 

ICES collector cut-off current VCE = 50 V; VEE = 0 20 mA 

IEBo emitter cut-off current VEB = 1.5 V; IC = 0 5 mA 

V(BR)CBo collector-base breakdown voltage IC = 140 mA; VBE = 0 65 V 

V(BR)CEs collector-emitter breakdown voltage Ic = 140 mA; VBE = 0 65 V 

APPLICATION INFORMATION 

Microwave performance up to Tmb = 25 °C in a broadband test circuit as shown in Fig.3. 

MODE OF OPERATION CONDITIONS f 
(GHz) 

Vcc 
(V) 

PL 
(W) 

GP 
(dB) 

plc 
(%) 

Class C 

tP = 10 µs; S = 1% 1.09 50 650; 
typ. 740 

≥6.0; 
typ.7 

≥48; 
typ. 55 

tP = 0.5 µs; S = 50%; 
tP = 112µs; 5 = 1 % 

1.03 to 1.09 50 typ. 650 typ. 6.4 typ. 45 

tp = 6.6 µs; S = 51%; 
tP =3.3 ms; S=43% 

1.03 to 1.15 50 typ. 300 typ. 7 typ. 45 

tP = 32 µs; 6 = 1% 1.09 50 typ. 700 typ. 6.7 typ. 55 
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NPN microwave power transistor MX1011 B700Y 

40 mm 

1 

input 

Substrate: Epsilam 10. 

Thickness: 0.635 mm. 

Permittivity: Er = 10. 

30 mm 

--- 17 

0.65 

f 7 i 

L1 

L2 

I 

1 

5 

30 mm 

fay 

4 --10.5
2.61 

1 A 

13 1 12 

0.65 

3 

40 mm 

MCD496 

MCD495 

Fig.3 Broadband test circuit. 
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NPN microwave power transistor MX1011 B700Y 

List of components (see Fig.3) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

L1, 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 

-

Cl capacitor 100 pF - ATC, ref.100A101 KP50X 

C2 tantalum capacitor 10µF; 50 V — —

C3 electrolytic capacitor 1000 µF; 
63 V 

- -

C4 feedthrough bypass capacitor - Erie, ref.1250-003 

C5 variable gigatrim capacitor 0.8 — 8 pF — Tekelec, ref .729.1 

800 

PL

(W) 

700 

600 

500 

400 

MRA443 

70 90 110 130 150 170 

IN (W) 

Class C pulse operation; tP = 10µs; 6 = 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. 

65 

TIC 
(%) 

60 

55 

50 

45 

MRA444 

70 90 110 130 150 
PIN (W) 

Class C pulse operation; tP = 10µs; 6 = 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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Fig.6 Input impedance as a function of frequency, associated with optimum load impedance. 

Fig.7 Optimum load impedance as a function of frequency; associated with input impedance. 
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NPN microwave power transistor MZO912B5OY 

FEATURES 

• Interdigitated structure provides 
high emitter efficiency 

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

• Gold metallization realizes very 
stable characteristics 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. 

APPLICATIONS 

Common base, class C, broadband, 
pulse power amplifier from 
960 to 1215 MHz for TACAN 
application. 

DESCRIPTION 

NPN silicon planar epitaxial 
microwave power transistor in a 
SOT443A 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 Tmb = 25 °C in a common base class C 

broadband amplifier. 

MODE OF 
OPERATION 

f 
(GHz) 

Vcc 
(V) 

PL
(W) 

Gp
(dB) 

rlc 
(%) 

Z;/ZL 
(Q) 

Class C; 
tP =10µs;5=1% 

0.960 to 1.215 50 >50 >7 >42 see Figs 6 
and7 

PINNING - SOT443A 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base connected to flange 

WARNING 

Fig.1 Simplified outline and symbol. 

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 

VcBo collector-base voltage open emitter — 65 V 

VCEo collector-emitter voltage open base — 20 V 

VCEs collector-emitter voltage RBE = 0 Q - 60 V 

VEBO emitter-base voltage open collector — 3 V 

IC collector current (DC) tp ≤ 10µs; S ≤ 10% — 3 A 

Ptot total power dissipation (peak power) Tmb = 75°C; tP ≤ 10µs; S ≤ 10% - 150 W 

Tst9 storage temperature —65 +200 °C 

TI operating junction temperature — 200 °C 

Tsid soldering temperature t ≤ 10 s; note 1 — 235 °C 

Note 

1. Up to 0.2 mm from ceramic. 

180 

Ptot 
(W) 

120 

60 

MGL051 

0  
-50 0 

tp = 10µs; S = 10%; Pi°t max = 150W. 

100 
Tmb (°C) 200 

Fig.2 Power derating curve. 
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NPN microwave power transistor MZ0912B50Y 

THERMAL CHARACTERISTICS 
Ti = 125 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth i-mb thermal resistance from junction to mounting base CW 4.9 K/W 

Rth mb-h thermal resistance from mounting base to heatsink CW; note 1 0.2 K/W 

Zth i-h thermal impedance from junction to heatsink notes 1 and 2 0.85 K/W 

Notes 

1. See `Mounting recommendations in the General part of handbook SC15' 

2. Equivalent thermal impedance under nominal pulse microwave operating conditions; tP = 10 µs; S = 10%. 

CHARACTERISTICS 
Tmb = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

ICBO collector cut-off current VCB = 65 V; IE = 0 20 mA 

VcB = 50 V; IE = 0 2 mA 

ICES collector cut-off current VcE = 60 V; RBE = 0 4 20 mA 

IEBO emitter cut-off current VEB = 1.5 V; IC = 0 200 µA 

APPLICATION INFORMATION 
Microwave performance up to Tmb = 25 °C measured in the test jig as shown in Fig.3 and working in class C broadband 
mode in pulse; note 1. 

MODE OF OPERATION f 
(GHz) 

Vcc 
(V)(2)

P~ 
(W) 

Gp
(dB) 

tic 
(%) 

Z;2L
(Q) 

Class C; 0.960 to 1.215 50 >50 >7 >42 see Figs 6 
tp = 10µs; S = 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, L2 0.65 mm diameter copper wire — total length = 12 mm; 

height of loop = 9 mm 
—

L3 4 turns 0.65 mm diameter 
copper wire; 

- in dia. 3 mm; I = 5 mm -

Cl capacitor 100 pF - ATC, ref. 100A101 KP50X 
C2 tantalum capacitor 10µF; 50 V — —
C3 electrolytic capacitor 470 µF; 63 V — —
C4 feedthrough bypass capacitor — — Erie, ref. 1250-003 
C5, C6 variable gigatrim capacitor 0.6 to 4.5 pF - Tekelec, ref. 727.1 
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NPN microwave power transistor MZ0912B50Y 

40 
mm 

30 mm 

1 
0.635 

6.5 
1 

Substrate: Epsilam 10. 
Thickness: 0.635 mm. 
Permittivity: Er = 10. 

30 mm 

t-10 ► 3 ~ -9~2+3•+2 
1 

20 
t 

11 

0.635 / 

C3 

MCO634 

+vcc 

C4 

t 

O 
0 C2 

L1 

L3 Cl 
O-

L2 

O C5 

O 

MGL064 

40 
mm 

Fig.3 Broadband test circuit. 
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NPN microwave power transistor MZ0912B50Y 

70 

PL 

(w) 

60 

50 
1.05 0.95 

Vcc=50V;tp =1Oµs;S=10% 

MGL052 

1.15 f (GHz) 1.25 

Fig.4 Load power as a function of frequency; 
(In broadband test circuit as shown in 
Fig.3). 

50 

45 

40 
1.05 0.95 

MGL053 

1.15 f (GHz) 1.25 

Fig.5 Collector efficiency as a function of 
frequency; (In broadband test circuit as 
shown in Fig.3). 

Fig.6 Optimum load impedance as a function of frequency, associated with input impedance. 
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Fig.7 Input impedance as a function of frequency, associated with optimum load impedance. 
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Microwave power transistor PLB16OO4U 

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 

• 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 Tmb = 25 °C in a common base class C 
narrowband amplifier. 

MODE OF 
OPERATION 

f 
(GHz) 

Vcc 
(V) 

PL 
(W) 

GP
(dB) 

rlc 
(%) 

Z„ Zu 
(S2) 

Class C (CW) 1.6 28 >4.5 >8.5 >40 see Figs 5 
and 6 

PINNING - SOT437A 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base connected to flange 

WARNING 

Fig.1 Simplified outline and symbol. 

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 18 242 



Philips Semiconductors Product specification 

Microwave power transistor PLB16004U 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VcBo collector-base voltage open emitter — 40 V 

VCES collector-emitter voltage RBE = 0 - 40 V 

VCEo collector-emitter voltage open base — 15 V 

VEBO emitter-base voltage open collector — 3 V 

IC DC collector current — 0.5 A 

Pt0t total power dissipation Tmb = 75 °C — 9 W 

Tst9 storage temperature —65 +150 °C 

TI junction temperature — 200 °C 

T5id soldering temperature t ≤ 10 s; note 1 - 235 °C 

Note 

1. Up to 0.3 mm from ceramic. 

MLC457 

8 

6 

4 

2 

0 
- 50 0 50 100 150 200 

Tmb (~ ) 

Fig.2 Power derating curve. 
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Microwave power transistor P LB 16004U 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth j-mb thermal resistance from junction to mounting base Tj = 100 °C 11 KIN 

Rth mb-h thermal resistance from mounting base to heatsink note 1 0.3 WW 

Note 

1. See "Mounting recommendations in the General part of handbook SC 15". 

CHARACTERISTICS 
Tmb = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

ICES collector cut-off current RBE = 0; VcE = 30 V - 200 µA 

V(BR)CBO collector-base breakdown voltage IC = 1 mA; IE = 0 40 — V 

V(BR)CES collector-emitter breakdown voltage Ic = 1 mA; IE = 0 40 — V 

V(BR)EBO emitter-base breakdown voltage Ic = 1 mA; IE = 0 3 — V 

hFE DC current gain IC = 300 mA; VCE = 5 V 15 100 

APPLICATION INFORMATION 

Microwave performance up to Tmb = 25 °C in a common-base test circuit as shown in Fig.3. 

MODE OF 
OPERATION 

f 
(GHz) 

Vcc 
(V) 

PL
(W) 

GP
(dB) 

rlc 
(%) 

Z;; Zu 
(Q) 

Class C (CW) 1.6 28 typ. 5 typ. 10 typ. 50 see Figs 5 and 6 
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2 

Microwave power transistor PLB16004U 

40 

30 

1 

4 
1.1 

2.5 3.0 2.5 

16.0 1 
I 

1 

2.5 

Dimensions in mm. 

Substrate: Teflon fibre glass. 

Thickness: 0.4 mm. 

Permittivity: e, = 2.55. 

t 2.0 
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Fig.3 Narrowband test circuit. 
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Fig.4 Load power as a function of input power. 
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NPN microwave power transistor PLB16O12U 

FEATURES 

• Input matching cell allows an easier 
design of circuits 

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

• Interdigitated structure provides 
high emitter efficiency 

• Gold metallization realizes very 
stable characteristics and excellent 
lifetime 

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

APPLICATIONS 

Common base, class C, power 
amplifiers at 1.6 GHz. Also suitable 
for operation in the 1.4 to 1.8 GHz 
range. 

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 Tmb = 25 °C in a common base class C 
narrowband amplifier. 

MODE OF 
OPERATION 

f 
(GHz) 

Vcc 
(V) 

PL
(W) 

GP
(dB) 

rlc 
(%) 

Z;; ZL
(52) 

Class C (CW) 1.6 28 10 >8 >45 see Figs 5 
and 6 

PINNING - SOT437A 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base connected to flange 

WARNING 

Fig.1 Simplified outline and symbol. 

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 PLB16O12U 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 45 V 

VCEo collector-emitter voltage open base — 15 V 

VcEs collector-emitter voltage RBE = 0 Q - 40 V 

VEBO emitter-base voltage open collector — 3 V 

Ic collector current (DC) — 0.9 A 

Ptot total power dissipation Tmb = 75 °C — 15 W 

Ts~9 storage temperature -65 +150 °C 

Ti operating junction temperature — 200 °C 

T$Id soldering temperature t ≤ 10 s; note 1 - 235 °C 

Note 

1. Up to 0.3 mm from ceramic. 

20 

Ptot 
(W) 

15 

10 

5 

0 
-50 0 50 100 

MGA242 

Ptot max = 15 W. 

150 200 250 

Tmb( ) 

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

15 

10 

5 

0 

MGA241 

0 05 10 15 20 
IN (W) 

Vcc = 28 V; f = 1.6 GHz. 

Fig.3 Load power as a function of source power. 
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NPN microwave power transistor PLB16012U 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth j-mb thermal resistance from junction to mounting base Ti = 100O0 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 SC 15". 

CHARACTERISTICS 

Tmb = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

ICBO collector cut-off current VCB = 28 V; IE = 0 0.3 mA 

VcB = 35 V; IE = 0 0.6 mA 

ICES collector cut-off current VCE = 28 V; RBE = 0 Q 0.6 mA 

IEBO emitter cut-off current VEB = 1.5 V; IC = 0 25 µA 

APPLICATION INFORMATION 

Microwave performance up to Tmb = 25 °C in a common base test circuit as shown in Fig.4 and working in OW 

class C mode. 

MODE OF 
OPERATION 

f 
(GHz) 

Vcc 
(V) 

PL
(W) 

GP
(dB) 

is 
(%) 

Z;; Zu 
(Q) 

Class C (OW) 
note 1 

1.6 28 10 ≥8 
typ. 9.4 

≥45 
typ. 60 

see Figs 5 and 6 

Class C - 100 ms 50% 1.6 28 typ. 15 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. 

L1, L2 5 turns 0.2 mm diameter copper wire in dia. = 2 mm 

Cl DC blocking capacitor 100 pF 

02 feedthrough bypass capacitor Erie, ref.1250-003 

03 trimmer capacitor 0.6 - 4.5 pF AT-3-7-271 SL 

04 electrolytic capacitor 150 µF, 45 V 
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NPN microwave power transistor PLB16012U 

40 mm 

input 

Substrate: Teflon fibre glass. 

Thickness: 0.4 mm. 

Permittivity: Er = 2.55. 
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Fig.4 Narrowband test circuit. 
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NPN microwave power transistor PLB16O3OU 

FEATURES 

• Input and output matching cell 
allows an easier design of circuits 

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

• Interdigitated structure provides 
high emitter efficiency 

• Gold metallization realizes very 
stable characteristics and excellent 
lifetime 

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

APPLICATIONS 

Common base class B power 
amplifiers at 1.6 GHz. Also suitable 
for operation in the frequency range 
1.4t0 1.8 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 Tmb = 25 °C in a common base class B 
narrowband amplifier. 

MODE OF 
OPERATION 

f 
(GHz) 

Vcc 
(V) 

PL 
(W) 

GP
(dB) 

llc 
(%) 

Z;; Zu 
(4) 

Class B (CW) 1.6 28 >30 >7 >45 see Figs 5 
and 6 

PINNING - SOT437A 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base connected to flange 

WARNING 

Fig.1 Simplified outline and symbol. 

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 

VCBO collector-base voltage open emitter — 45 V 

VCEO collector-emitter voltage open base — 15 V 

VCES collector-emitter voltage RBE = 0 Q - 40 V 

VEBO emitter-base voltage open collector — 3 V 

IC collector current (DC) — 2.6 A 

Ptof total power dissipation Tmb = 75 °C — 40 W 

T50 storage temperature -65 +150 °C 

Ti operating junction temperature — 200 °C 

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

Note 

1. Up to 0.3 mm from ceramic. 

60 

Ptot 
(W) 

40 

20 

0 
-50 

MCD394 

100 

Pwt max = 40 W. 

0 50 150 200 

Tmb (°c) 

Fig.2 Maximum power dissipation derating as a 
function of mounting base temperature. 
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20 

10 
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SOURCE (W) 

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 Ti = 100°C 2.4 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 SC 15". 

CHARACTERISTICS 
Tmb = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MAX UNIT 

ICBO collector cut-off current VCB = 28 V; IE = 0 0.9 mA 

VcB = 35 V; IE = 0 1.8 mA 

ICES collector cut-off current VCE = 28 V; RBE = 0 Q 1.8 mA 

IEBO emitter cut-off current VEB = 1.5 V; IC = 0 90 µA 

APPLICATION INFORMATION 
Microwave performance up to Tmb = 25 °C in a common-base test circuit and working in CW class B mode. 

MODE OF 
OPERATION 

f 
(GHz) 

Vcc 
(V) 

PL 
(W) 

GP
(dB) 

lic 
(%) 

Z., Zu 
(S2) 

Class B (CW); note 1 1.6 28 ≥30 ≥7; 
typ. 8.2 

≥45; 
typ. 52 

see Figs 5 and 6 

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 0.4 to 2.5 pF Tekelec AT-3-7281 SL 
C5 electrolytic capacitor 150 µF 
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NPN microwave power transistor PLB16030U 

40 mm 

i~ 30 mm  . .  30 mm 

.. 9.5 . 

1 

1.2 

331 X12.5  —►

t 

1 
8 

14 
5 

10 

20 20 10 
i 

1 

1.2 

f 

2 

C5 

input _ 

Substrate: Teflon fibreglass. 

Thickness: 0.4 mm. 

Permittivity: Sr = 2.55. 

L2 

c4! 

M5C433-i 

f 

L1 

 f 

C2 

C3 

MBC434 

40 mm 

output 

Fig.4 Narrowband test circuit. 
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NPN microwave power transistor PPC5OOIT 

FEATURES PINNING - SOT447A 

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

• Interdigitated structure provides high emitter efficiency 

• Gold metallization realizes very stable characteristics 
and excellent lifetime 

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

APPLICATIONS 

Intended for use in common-collector oscillator circuits in 
military and professional applications up to 5 GHz. 

DESCRIPTION 

NPN silicon planar epitaxial microwave power transistor in 
a SOT447A metal ceramic flange package. 

PIN DESCRIPTION 

1 base 

2 emitter 

3 collector 

1 

3 

2 

b 

c 
J 

e 

Side view MAM331 

Marking code: 395 

Fig.1 Simplified outline and symbol. 

QUICK REFERENCE DATA 
Microwave performance up to Tmb = 25 °C in an oscillator circuit up to 5 GHz; typical values. 

MODE OF OPERATION f
(GHz) 

VCe
(V) 

I0
(mA) 

PL(mW) 

Class A (CW) 5 20 200 450 
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NPN microwave power transistor PPC5OO1 T 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 40 V 

VCER collector-emitter voltage RBE = 70 S2 — 35 V 

VCEo collector-emitter voltage open emitter — 16 V 

VEBO emitter-base voltage open collector — 3 V 

Ic collector current (DC) — 0.25 A 

Ptot total power dissipation Tamb ≤ 75 °C - 4 W 

Tstg storage temperature -65 +200 °C 

Ti junction temperature — 200 °C 

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

Note 

1. At 0.1 mm from the case. 

5 

t'tot max 
(W) 

4 

3 

2 

1 

MGD975 

0  
0 50 100 150 200 

Tmb (SC) 

Fig.2 Power dissipation derating as a function of 
mounting-base temperature. 
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NPN microwave power transistor PPC5001 T 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth i-mb thermal resistance from junction to mounting base Ti = 75 °C 24 IUW 

CHARACTERISTICS 
Tmb = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

ICBO collector cut-off current VCB = 24 V; IE = 0 - - 100 µA 

IEBo emitter cut-off current VEB = 1.5 V; Ic = 0 - - 200 nA 

V(BR)CBO collector-base breakdown voltage IC = 500 µA; IE = 0 40 — — V 

V(BR)CER collector-emitter breakdown voltage Ic = 2.5 mA; RBE = 70 Q 35 — — V 

Ccb collector-base capacitance VCB = 18 V; VEB = 1.5 V; 
IE=Ic=0; f=1 MHz 

— 1.4 — pF 

CCe collector-emitter capacitance VCE = 18 V; VEB = 1.5 V; 
IE =IC =0;f=1 MHz 

— 0.9 - pF 

Ceb emitter-base capacitance VCB = 10 V; VEB = 1 V; 
IC=IE=0;f=1 MHz 

- 5.5 - pF 
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NPN microwave power transistors 
PTB23001 X; PTB23003X; 

PTB23005X 

FEATURES 

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

• 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. 

DESCRIPTION 

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

MARKING 

TYPE NUMBER MARKING CODE 

PTB23001X 2301X 

PTB23003X 2303X 

PTB23005X 2305X 

PINNING - SOT440A 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base connected to flange 

oQ
3 

Top view 

b 

MAMf3f 

Fig.1 Simplified outline and symbol. 

QUICK REFERENCE DATA 
Microwave performance up to Tmb = 25 °C in a common-base class B circuit. 

TYPE NUMBER 
MODE OF 

OPERATION 
f 

(GHz) 
Vcc 
(V) 

PL
(W) 

Gpo 
(dB) 

rlc 
(%) 

Zi 
(Q) 

ZL 
(Q) 

PTB23001 X CW 2 24 ≥1 ≥7 ≥45 8+j14 8+j20 

PTB23003X CW 2 24 ≥3 ≥8.75 ≥45 2.5 + j14 8 + j6 

PTB23005X CW 2 24 ≥5 ≥9.2 ≥50 1.9+j12 7.5+j3 

WARNINGI 

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 
PTB23001 X; PTB23003X; 

PTB23005X 

LIMITING VALUES 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 40 V 

VCEO collector-emitter voltage open base — 15 V 

VCEs collector-emitter voltage RBE = 0 Q — 40 V 

IC collector current (DC) A 

PTB23001 X - 0.25 A 

PTB23003X - 0.5 A 

PTB23005X - 0.75 A 

Plot total power dissipation Tmb = 75 °C; f> 1 MHz 

PTB23001 X - 4.2 W 

PTB23003X - 7.6 W 

PTB23005X - 8.7 W 

Tst9 storage temperature -65 +200 °C 

Ti operating junction temperature — 200 °C 

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

Note 

1. Up to 0.3 mm from ceramic. 

Fig.2 Power derating curve; PTB23001 X. 

10 

5 

0 
-50 0 50 100 

f> 1 MHz. 

MLC092 

150 200 
Tmb (°C) 

Fig.3 Power derating curve; PTB23003X. 
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NPN microwave power transistors 
PTB23OO1 X; PTB23OO3X; 

PTB23OO5X 

10 

Ptot 
(w) 

5 

0 
0 50 100 —50 

I> 1 MHz. 

MLC083 

150 200 

Tmb (°C) 

Fig.4 Power derating curve; PTB23005X. 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth j-mb thermal resistance from junction to mounting base 

PTB23001X 

PTB23003X 

PTB23005X 

Tj = 75 °C 

22 

12 

10.5 

K/W 

K/W 

K/W 

Rth 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 SC 15". 
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NPN microwave power transistors 
PTB23001 X; PTB23003X; 

PTB23005X 

CHARACTERISTICS 
Tmb = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)CBO collector-base breakdown voltage 

PTB23001X 

PTB23003X 

PTB23005X 

Ic = 1 mA; IE = 0 

Ic = 2 mA; IE = 0 

Ic = 3 mA; IE = 0 

40 

40 

40 

- 

- 

— 

- 

- 

— 

V 

V 

V 

V(BR)CES collector-emitter breakdown voltage Ic = 10 mA; RBE = 0 Q 40 — — V 

IcBO collector cut-off current 

PTB23001X 

PTB23003X 

PTB23005X 

VcE = 24 V; IE = 0 

VcE = 24 V; IE = 0 

VcE = 24 V; IE = 0 

- 

- 

- 

- 

- 

- 

10 

20 

30 

µA 

µA 

µA 

IEBO emitter cut-off current 

PTB23001 X 

PTB23003X 

PTB23005X 

VEB = 1.5 V; Ic = 0 

VEB = 1.5 V; Ic = 0 

VEB = 1.5 V; Ic = 0 

- 

- 

- 

- 

- 

- 

0.2 

0.4 

0.6 

µA 

µA 

µA 

CCb collector-base capacitance 

PTB23001X 

PTB23003X 

PTB23005X 

IE = Ic = 0; VC6 = 24 V; 
VEB =1.5V;f=1 MHz 

IE = Ic = 0; VcB = 24 V; 
VEB =1.5V; f=1 MHz 

IE = Ic = 0; VcB = 24 V; 
VEB =1.5V; f=1 MHz 

- 

- 

— 

2.2 

3 

3.8 

- 

- 

— 

pF 

pF 

pF 

CCe collector-emitter capacitance 

PTB23001 X 

PTB23003X 

PTB23005X 

IE = Ic = 0; VcB = 24 V; 
VEB =1.5V; f=1 MHz 

IE = Ic = 0; VcB = 24 V; 
VEB =1.5V;f=1 MHz 

IE = Ic = 0; VcB = 24 V; 
VEB =1.5V;f=1 MHz 

- 

- 

— 

0.3 

0.6 

0.9 

- 

- 

— 

pF 

pF 

pF 

APPLICATION INFORMATION 

Microwave performance in a common-base class B selective amplifier circuit; see note 1. 

MODE OF 
OPERATION 

TYPE NUMBER 
f 

(GHz) 
V00
(V) 

PL 
(W) 

G O
(dB) (%) 

Class B (CW) 

PTB23001X 2 24 >1; typ. 1.8 >7; typ. 9 >45; typ. 50 

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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NPN microwave power transistors 
PTB23001 X; PTB23003X; 

PTB23005X 

input 

2.3 O 

D 

i 
1.8 

10 

30 

m 

3.5 

DO 

X10 --

t 4.5 

® 

2.3

s 

m 

11 

30 

2.3 

I 
41.2 

100 pF 
(ATC) 

MSA 118 

Dimensions in mm. 
Thickness: 0.8 mm. 

Permittivity: c1= 2.55. 
Substrate: circuits on a double copper-clad printed board Teflon fibre glass dielectric. 

Fig.5 Prematching test circuit board for PTB23001 X. 

output 

115 3.2 
t 

4 9OOOOO 

4~ 1.5 

30 

Dimensions in mm. 
Thickness: 0.8 mm. 
Permittivity: Cr = 2.55. 
Substrate: circuits on a double copper clad printed-circuit board Teflon fibreglass dielectric 

Fig.6 Prematching test circuit board for PTB23003X. 

1997 Feb 19 265 



Philips Semiconductors Product specification 

NPN microwave power transistors 
PTB23001 X; PTB23003X; 

PTB23005X 

i 2 

output 

  i -II- 
100 pF 

4 (ATC) 

MSA 112 

Dimensions in mm. 

Thickness: 0.8 mm. 

Permittivity: Er = 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 

• Very high power gain 

• Internal input prematching network 

• 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 

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. 

Top view 

QUICK REFERENCE DATA 
Microwave performance up to Tmb = 25 °C in a common-base class C 
narrowband amplifier. 

MODE OF 
OPERATION 

f 
(GHz) 

Vcc 
(V) 

PL
(W) 

GP
(dB) 

rlc 
(%) 

Z;; ZL
(52) 

Class C (CW) 2.3 28 >2 >9 >45 see Figs 5 
and 6 

PINNING - SOT440A 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base connected to flange 

b 

MAM731 

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 Be0 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 

VCBO collector-base voltage open emitter — 40 V 

VCEo collector-emitter voltage open base — 15 V 

VCES collector-emitter voltage RBE = 0 4 - 40 V 

VEBO emitter-base voltage open collector — 3 V 

IC collector current (DC) — 0.25 A 

Ptot total power dissipation Tmb = 75 °C - 5 W 

Tst9 storage temperature -65 +200 °C 

Ti operating junction temperature — 200 °C 

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

Note 

1. Up to 0.2 mm from ceramic. 

8 

Ptot 
(W) 

6 

4 

2 

0 
-50 

MGA243 

Pt°t max = 5 W. 

0 50 100 150 200 250 
Tmb (°C) 

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 

Rth j-mb thermal resistance from junction to mounting base Tj = 75 °C 22 K/W 

Rth 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 

V(BR)CBo collector-base breakdown voltage IC = 1 mA; IE = 0 40 — V 

V(BR)CES collector-emitter breakdown voltage IC = 1 mA; RBE = 0 O 40 — V 

Ico collector cut-off current VCE = 30 V; IE = 0 - 15 µA 

IEBO emitter cut-off current VEB = 1.5 V; IC = 0 - 1.5 µA 

APPLICATION INFORMATION 
Microwave performance up to Tmb = 25 °C in a common-base test circuit as shown in Fig.4 and working in 
CW class C mode. 

MODE OF 
OPERATION 

f 
(GHz) 

Vcc 
(V) 

PL
(W) 

GP
(dB) 

11c 
(%) 

Zt; ZL
(S2) 

Class C 
(CW) 

2.3 28 ≥2; 
typ.2.3 

≥9; 
typ.9.6 

≥45; 
typ.50 

see Figs 5 and 6 

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 

Cl feedthrough bypass capacitor Erie, ref.1250-003 

C2 DC blocking capacitor 100 pF 

C3 tuning capacitor 0.5 - 5 pF Tekelec 5855 
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NPN microwave power transistor PTB23002U 

30 mm 

1 

2.24 

1 
X10 —► 4 t 

5 

sus 
1 Z 

input 

Substrate: PTFE fibreglass. 

Thickness: 0.8 mm. 

Permittivity: Er = 2.54. 

T\ 

1 

3 

30 mm 

~— 10 21~ 

5 

13 
I 

224 

+VCC 

Cl 

MODE 12 

t 

7 

-I-

L2 

C3 

C2 

II 

MCD6'3 

40 mm 

output 

Fig.4 Prematching test circuit. 
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Microwave power transistor PTB23OO6U 

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 

• Internal input prematching network. 

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. 

QUICK REFERENCE DATA 
Microwave performance up to Tmb = 25 °C in a common-base class C 

narrowband amplifier. 

MODE OF 
OPERATION 

f 
(GHz) 

Vcc 
(V) 

PL 
(W) 

GP
(dB) 

1lc 
(%) 

Z„ ZL
(S2)' 

Class C (CW) 2 28 >5 >9 >40 see Figs 5 
and 6 

PINNING - SOT44OA 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base connected to flange 

o ~-) o; e 
3 

MAM737 

Top view 

Fig.1 Simplified outline and symbol. 

J 
e 

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 PTB23OO6U 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 40 V 

VCES collector-emitter voltage RBE = 0 - 40 V 

VcEo collector-emitter voltage open base — 15 V 

VEBO emitter-base voltage open collector — 3 V 

Ic collector current — 0.75 A 

Prot total power dissipation Tmb = 75 °C — 11 W 

Tst9 storage temperature —65 +200 °C 

Ti junction temperature — 200 °C 

Tsid soldering temperature t 5 10 s; note 1 — 235 °C 

Note 

1. Up to 0.2 mm from ceramic. 
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Microwave power transistor PTB23006U 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth j-mb thermal resistance from junction to mounting base Tj = 75 °C 8.5 K/W 

Rth 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 SC 15". 

CHARACTERISTICS 
Tmb = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

ICES collector cut-off current IE = 0; VcE = 30 V - 300 µA 

V(BR)CBO collector-base breakdown voltage Ic = 3 mA; IE = 0 40 - V 

V(BR)CES collector-emitter breakdown voltage IC = 3 mA; RBE = 0 40 — V 

V(BR)EBO emitter-base breakdown voltage IC = 1.5 mA 3 — V 

hFE DC current gain IC = 450 mA; VCE = 3 V 15 150 

APPLICATION INFORMATION 
Microwave performance up to Tmb = 25 °C in a common-base class C test circuit. 

MODE OF 
OPERATION 

f 
(GHz) 

VcE 
(V) 

PL 
(W) 

Gp 
(dB) 

nc 
(%) 

Z1; ZL
(S2) 

class C (CW) 2 28 >5 
typ. 5.8 

>9 
typ. 10.5 

>40 
typ. 45 

see Figs 5 
and 6 
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Microwave power transistor PTB23006U 

4 

5.25 

3. 

input 

Dimensions in mm. 

Substrate: PTFE fibreglass. 

Thickness: 0.8 mm. 

Permittivity: Er = 2.54. 

30 

1.7 

I 

2.24 

1 
].-10----. 4 

1.4 

1 
17 

L1 

f 

5 

30 

10 —►ice-5; t5i+j 2:. 

5f

5.5 
5 

3 

13 

2.24 

40 

+ ACC 

MLC718 

C1 

© 

0 

L2 

C2 
a 

a_ 

C3 
s 

Fig.3 Prematching test circuit. 

MLC719 

output 
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Microwave power transistor PTB23OO6U 

List of components (see Fig.3) 

COMPONENT DESCRIPTION VALUE ORDERING INFORMATION 

Cl feedthrough bypass capacitor Erie1250-003 

C2 DC blocking chip capacitor 100 pF 

C3 tuning capacitor 0.5 to 5 pF Tekelec 5855 

Li, L2 3 turns 0.5 mm copper wire; 
internal diameter = 2 mm 

Fig.4 Load power as a function of input power. 
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Microwave power transistor PTB23006U 

— i 

Vcc=28 V; ZO =50O;PL =2.3W. 

Fig.6 Optimum load impedance as a function of frequency. 
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NPN microwave power transistors 
PTB32001 X; PTB32003X; 

PTB32005X 

FEATURES PINNING - SOT440A 

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

• 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. 

DESCRIPTION 

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

MARKING 

TYPE NUMBER MARKING CODE 

PTB32001X 3201X 

PTB32003X 3203X 

PTB32005X 3205X 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base connected to flange 

3 

Top view 

b 

MAMI37 

Fig.1 Simplified outline and symbol. 

QUICK REFERENCE DATA 

Microwave performance up to Tmb = 25 °C in a common-base class B circuit. 

TYPE NUMBER 
MODE OF 

OPERATION 
f 

(GHz) 
Vcc 
(V) 

PL
(W) 

Gpo
(dB) 

ric 
(%) 

Z; 
(4) 

Zu 
(Q) 

PTB32001 X CW 3 24 ≥1.3 ≥8 ≥35 15 + j31 5.5 + j10 

PTB32003X CW 3 24 ≥2.5 ≥8 ≥35 5.5 + j29 5- j2.2 

PTB32005X CW 3 24 ≥4.5 ≥8 ≥35 2.8 + j20 4— j7 

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 
PTB32001 X; PTB32003X; 

PTB32005X 

LIMITING VALUES 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 40 V 

Viceo collector-emitter voltage open base — 15 V 

VcEs collector-emitter voltage RBE = 0 Q — 40 V 

VEBO emitter-base voltage open collector — 3.0 V 

Ic collector current (DC) 

PTB32001 X — 0.25 A 

PTB32003X — 0.5 A 

PTB32005X — 0.75 A 

Plol total power dissipation Tmb ≤ 75 °C; f> 1 MHz 

PTB32001 X — 4.2 W 

PTB32003X — 7.6 W 

PTB32005X — 8.7 W 

Tstg storage temperature range —65 +200 °C 

Ti operating junction temperature — 200 °C 

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

Note 

1. Up to 0.3 mm from ceramic. 

6 

Ptot 
(w) 

4 

2 

0 
0 50 100 -50 

t> 1 MHz. 

MLC091 

150 200 

Tmb (°C) 

Fig.2 Power derating curve; PTB32001 X. 

10 

Plot 
(W) 

5 

0 
- 50 

MLC°92 

100 

I> 1 MHz. 

0 50 150 200 

Tmb (°C) 

Fig.3 Power derating curve; PTB32003X. 
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NPN microwave power transistors 
PTB32001 X; PTB32003X; 

PTB32005X 

10 

Plot 
(W) 

5 

0 
0 50 100 —50 

I> 1 MHz. 

ML O093 

150 200 

Tmb (°C) 

Fig.4 Power derating curve; PTB32005X. 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth i-mb thermal resistance from junction to mounting base 

PTB32001X 

Ti = 75 °C 

22 K/W 

PTB32003X 12 K/W 

PTB32005X 10.5 K/W 

Rth 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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NPN microwave power transistors 
PTB32001 X; PTB32003X; 

PTB32005X 

CHARACTERISTICS 
Tmb = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)CBo collector-base breakdown voltage 

PTB32001 X 

PTB32003X 

PTB32005X 

Ic = 1 mA; IE = 0 

IC = 2 mA; IE = 0 

IC = 3 mA; IE = 0 

40 

40 

40 

- 

- 

— 

- 

- 

— 

V 

V 

V 

V(BR)CES collector-emitter breakdown voltage IC = 10 mA; RBE = 0 S2 40 — — V 

ICBo collector cut-off current 

PTB32001 X 

PTB32003X 

PTB32005X 

VcE = 24 V; IE = 0 

VcE = 24 V; IE = 0 

VCE = 24 V; IE = 0 

- 

- 

- 

- 

- 

- 

10 

20 

30 

µA 

µA 

µA 

IEBO emitter cut-off current 

PTB32001 X 

PTB32003X 

PTB32005X 

VEB = 1.5 V; Ic = 0 

VEB = 1.5 V; IC = 0 

VEB = 1.5 V; IC = 0 

- 

- 

- 

- 

- 

- 

0.2 

0.4 

0.6 

µA 

µA 

µA 

Cob collector-base capacitance 

PTB32001 X 

PTB32003X 

PTB32005X 

IE = IC = 0; VC6 = 24 V; 
VEB=1.5V; f=1 MHz 

IE = Ic = 0; VCB = 24 V; 
VEB =1.5V;f=1 MHz 

IE = IC = 0; VCB = 24 V; 
VEB=1.5V;f=1 MHz 

- 

- 

- 

2.2 

3 

3.8 

- 

- 

- 

pF 

pF 

pF 

CCe collector-emitter capacitance 

PTB32001 X 

PTB32003X 

PTB32005X 

IE = IC = 0; VCB = 24 V; 
VEB=1.5V;f=1 MHz 

IE = Ic = 0; VCB = 24 V; 
VEB=1.5V;f=1 MHz 

IE = Ic = 0; VCB = 24 V; 
VEB =1.5V; f=1 MHz 

- 

- 

- 

0.3 

0.6 

0.9 

- 

- 

— 

pF 

pF 

pF 

APPLICATION INFORMATION 

Microwave performance in a common-base class B selective amplifier circuit; see note 1. 

MODE OF 
OPERATION 

TYPE NUMBER f
(GHz) 

Vcc 
(V) 

PL 
(W) 

Gpo 
(dB) 

1c 
(/o) 

Class B (OW) 

PTB32001X 3 24 >1.3; typ. 1.8 >8; typ. 9.5 >35; typ. 45 

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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NPN microwave power transistors 
PTB32001 X; PTB32003X; 

PTB32005X 

input 

l
2 
t  O 

4 

0.8 

t 

30 

3.7 

74 
mO 

00 00 100pF 

19.3 

30  

Dimensions in mm. 
Thickness: 0.8 mm. 
Permittivity: s = 2.55. 
Substrate: circuits on a double copper-clad printed-circuit board Teflon fibreglass dielectric. 

Fig.5 Prematching test circuit board for PTB32001X. 

(ATC) 

MSA 115 

output 

input 

2.3 

DO 

r 
0.8 17.4 

0 0 

rJD 

9.4 -..- 

30 

O 

Dimensions in mm. 

Thickness: 0.8 mm. 
Permittivity: Er = 2.55. 
Substrate: circuits on a double copper-clad printed board Teflon fibre glass dielectric. 

® output 

-IF-
100 pF 
(ATC) 

3.8 t 

30 
MSA116 

Fig.6 Prematching test circuit board for PTB32003X. 
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NPN microwave power transistors 
PTB32001 X; PTB32003X; 

PTB32005X 

input 

3.9 
2 0.5 1 0.5 

4.2 - - 4  8—'-
1.5 

7.3 

/// 
0 

F8 —►---8.3--

30 

MSA 117 

Dimensions in mm. 
Thickness: 0.8 mm. 
Permittivity: er = 2.55. 
Substrate: circuits on a double copper-clad printed board Teflon fibreglass dielectric. 

Fig.7 Prematching test circuit board for PTB32005X. 

output 
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NPN microwave power transistor PTC4OO1 T 

FEATURES QUICK REFERENCE DATA 

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

• Interdigitated structure provides 
high emitter efficiency 

• Gold metallization realizes very 
good characteristics stability and 
excellent lifetime 

• 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. 

Microwave performance up to Th = 25 °C in an oscillator circuit up to 3 GHz. 

MODE OF 
OPERATION 

f 
(GHz) 

Vc 
(V) (mW) 

Ic 
(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 

1 base 

2 emitter 

3 collector connected to flange 

Top view 

Marking code: 440. 

b 

MAM731 

Fig.1 Simplified outline and symbol. 
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NPN microwave power transistor PTC4001 T 

LIMITING VALUES 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 40 V 

VCEO collector-emitter voltage open base — 16 V 

VCER collector-emitter voltage RBE = 70 Q - 35 V 

VEBO emitter-base voltage open collector — 3 V 

Ic average collector current — 0.25 A 

Ptot total power dissipation Tmb = 75 °C — 4 W 

Tstg storage temperature —65 +200 °C 

Ti operating junction temperature — 200 °C 

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

Note 

1. At 0.1 mm from case. 

5 

Ptot max 
(w) 

4 

3 

2 

1 

MG 0975 

0  
0 50 100 150 200 

Tmb (°C) 

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

1 

IC 
(A) 

0.22 

10-1
0.05 

10-2

MGA028 

(1) (2) 

10 15 102
SCE (v) 

Tmb = 75 °C. 

(1) Regional permissible DC operation. 
(2) Permissible extension provided RBE < 250 52. 

Fig.3 DC SOAR. 
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SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth j-mb thermal resistance from junction to mounting base Ti = 75 °C 22 K/W 

CHARACTERISTICS 
Tmb = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

ICBO collector cut-off current VCB = 24 V; IE = 0 - 100 µA 

IEBo emitter cut-off current VEB = 1.5 V; IC = 0 - 0.75 µA 

V(BR)cBo collector-base breakdown voltage IC = 500 µA; IE = 0 40 — V 

V(BR)CER collector-emitter breakdown voltage Ic = 2.5 mA; RBE = 70 Q 35 — V 

APPLICATION INFORMATION 

Microwave performance up to Th = 25 °C in a common collector test circuit and working in CW class A. 

MODE OF 
OPERATION 

(GHz) Vcc 
(V) 

PL 
(mW) 

IC 
(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. 

THERMAL CHARACTERISTICS 
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NPN microwave power transistor PVB42OO4X 

FEATURES 

• Interdigitated structure provides high emitter efficiency 

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

• Local thick oxide and gold sandwich metallization 
realizes very stable characteristics and excellent lifetime 

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

APPLICATIONS 

• Intended for use in common base class-B power 
amplifiers up to 4.2 GHz. 

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. 

PINNING - SOT445A 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base connected to flange 

Fig.1 Simplified outline and symbol. 

QUICK REFERENCE DATA 

Microwave performance up to Tmb = 25 °C in a common base class-B test circuit. 

MODE OF 
OPERATION 

f 
(GHz) 

Vcc 
(V) 

PL 
(W) 

GP
(dB) 

rfc 
(%) 

Zi 
(S2) 

Zu 
(Q) 

Class-B (CW) 

1 24 typ. 13 typ. 11 typ. 60 2.3+j2.8 7.8 + j 11.6 

2 24 typ. 10 typ. 10 typ. 48 1.4 + j9.5 3.9 + 12.6 

3 24 typ. 7.5 typ. 8.8 typ. 30 4.2 + j21 2.3— j2.5 

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 

VcBo collector-base voltage open emitter — 40 V 

VcEo collector-emitter voltage open base — 15 V 

VCES collector-emitter voltage RBE = 0 Q - 40 V 

VEBO emitter-base voltage open collector — 3 V 

Ic collector current — 1 A 

Plot total power dissipation Tmb = 75 °C — 18 W 

Tstg storage temperature —65 +200 °C 

Ti operating junction temperature — 200 °C 

Tsid soldering temperature at 0.1 mm from the case; 
t≤10s 

— 235 °C 

25 

Ptot 
(w) 

20 

15 

10 

5 

0 
-50 

MGD967 

(1) 

50 100 

(2) 

0 

vcE = 24 V; f> 1 MHz. 
(1) VSWR≥5. 

(2) VSWR <3. 

150 200 
Tmb (°C) 

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 

Rth j-mb thermal resistance from junction to mounting base Ti = 75 °C 6.5 K/ IN 

Rth mb-h thermal resistance from mounting-base to heatsink Ti = 75 °C; note 1 0.7 K/ IN 

Note 

1. See "Mounting recommendations in the General part of handbook SC 15". 

CHARACTERISTICS 
Tmb = 25 °C unless otherwise specified 

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

V(BR)CES collector-emitter breakdown 
voltage 

IC = 30 mA; RBE = 0 40 — — V 

ICBo collector cut-off current VcB = 24 V; IE = 0 - - 50 mA 

IEBo emitter cut-off current VEB = 1.5 V; IC = 0 — — 1.5 mA 

CCb collector-base capacitance VcB = 24 V; VEB = 1.5 V; 
IE=Ic=0;f=1 MHz 

— 50 — pF 

Cce collector-emitter capacitance VcB = 24 V; VEB = 1.5 V; 
IE=Ic=0;f=1 MHz 

— 1.2 — pF 

Ceb emitter-base capacitance VcB = 24 V; VEB = 1 V; 
IE=Ic=0;f=1 MHz 

— 30 - pF 

16 

PL

(W) 

12 

8 

4 

0 
1 2 3 

MGD97B 

vcc = 24 V; PS = 1 W. 

4 f (GHz) 5 

Fig.3 Load power as a function of frequency. 

16 

op 
(dB) 

12 

8 

4 

0 
1 

MGD979 
80 

op 

nC 

2 

Vcc = 24 V; PS = 1 W. 

3 

T1c 
(%) 

60 

40 

20 

0 
4 f (GHz) 5 

Fig.4 Power gain and efficiency as functions of 
frequency. 
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NPN microwave power transistor PXB16050U 

FEATURES 

• Input and output matching cells 
allow an easier design of circuits 

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

• Interdigitated structure provides 
high emitter efficiency 

• Gold metallization realizes very 
stable characteristics and excellent 
lifetime 

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

APPLICATIONS 

Common-base class C power 
amplifiers at frequencies between 
1.5 and 1.8 GHz. 

DESCRIPTION 

NPN silicon planar epitaxial 
microwave power transistor in a 
S0T439A metal ceramic flange 
package with base connected to the 
flange. 

QUICK REFERENCE DATA 
Microwave performance up to Tmb = 25 °C in a common base class C 
narrowband amplifier. 

MODE OF 
OPERATION 

f 
(GHz) 

Vcc 
(V) 

Pu
(W) 

GPo
(dB) 

is 
(%) 

Z;2u 
(S2) 

Class C (CW) 1.65 28 >45 >8.5 >45 see Figs 6 and 7 

PINNING - SOT439A 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base connected to flange 

WARNING 

Fig.1 Simplified outline and symbol. 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided that the Be0 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 PXB16050U 

LIMITING VALUES 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 45 V 

VCEo collector-emitter voltage open base — 15 V 

VCEs collector-emitter voltage RBE = 0 S2 - 45 V 

VEBO emitter-base voltage open collector — 3 V 

IC collector current (DC) — 6 A 

Ptot total power dissipation Tmb = 75 °C — 67 W 

Tstg storage temperature —65 +200 °C 

Ti junction temperature — 200 °C 

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

Note 

1. Up to 0.2 mm from ceramic. 

100 

Ptot 
(w) 

80 

60 

40 

20 

0 
-50 0 

Pfot max = 67 W. 

MGL038 

100 
Tmb (`C) 

200 

Fig.2 Power derating curve. 

60 

PL 
(w) 

40 

20 

0 

MGL037 

0 2 

-28 V; f = 165 GHz. 

4 6 
Pi 

W) 8 

Fig.3 Load power as a function of input power 
(see Fig.4). 
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NPN microwave power transistor PXB16050U 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth i-mb thermal resistance from junction to mounting base Ti = 100 °C 1.5 K/W 

Rth mb-h thermal resistance from mounting base to heatsink note 1 0.2 WW 

Note 

1. See "Mounting recommendations in the General part of handbook SC 15". 

CHARACTERISTICS 
Tmb = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

ICBO collector cut-off current VCB = 40 V; IE = 0 3 mA 

VcB = 45 V; IE = 0 15 mA 

ICES collector cut-off current VCE = 30 V; RBE = 0 3 mA 

IEBC emitter cut-off current VEB = 1.5 V; IC = 0 300 µA 

APPLICATION INFORMATION 

Microwave performance up to Tmb = 25 °C measured in the common base test circuit as shown in Fig.4 and working in 
CW class C mode. 

MODE OF 
OPERATION 

f 
(GHz) 

Vcc 
(V) 

PL 
(W) 

GPo
(dB) 

rlc 
(%) 

Z;/ZL
(Q) 

Class C (CW); 
see note 1 

1.65 28 ≥45; typ. 50 ≥8.5; typ. 9.5 ≥45; typ. 52 see Figs 6 
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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-vcc +vcc 

Substrate: Teflon fibreglass. 
Permittivity: Er = 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 

2.24 

input 
50O 

Dimensions in mm. 

+ - f 2.5 

5 L1 

4
0 

~9~ 5 t 

5 

4 

4 

7.5 

3 
3.5 2.24 

0 1 

Fig.5 Narrowband test circuit dimensions. 

MGL036 

output 
  50O 

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 

- -

Cl DC blocking capacitor 100 pF ATC 

C2 feedth rough bypass capacitor - Erie 1250-003 

C3, C4 trimmer 0.6 to 4.5 pF Tekelec AT-3-7271 SL 
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NPN microwave power transistor PZ1418B15U 

FEATURES PINNING - SOT443A 

• Interdigitated structure provides high emitter efficiency 

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

• Gold metallization realizes very stable 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 easy broadband use. 

APPLICATIONS 

• 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. 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base connected to flange 

Fig.1 Simplified outline and symbol. 

QUICK REFERENCE DATA 
RF performance up to Tmb = 25 °C in a common base class-B wideband amplifier. 

MODE OF OPERATION f 
(GHz) 

Vcc 
(V) 

PL
(W) 

GP
(dB) 

Tlc 

(%) 
Z;; ZL
(Q) 

Class-B 1.4 to 1.8 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 

VCBO collector-base voltage open emitter — 40 V 

VCEO collector-emitter voltage open base — 15 V 

VCEs collector-emitter voltage RBE = 0 S2 — 35 V 

VEBO emitter-base voltage open collector — 3 V 

IC collector current (DC) — 2 A 

Ptot total power dissipation Tmb ≤ 75 °C — 27 W 

Tstg storage temperature —65 +200 °C 

Ti operating junction temperature — 200 °C 

Tsid soldering temperature — 235 °C 
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NPN microwave power transistor PZ1418B15U 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth i-mb thermal resistance from junction to mounting-base Ti = 75 °C 4 K/W 

Rth mb-h thermal resistance from mounting-base to heatsink Ti = 75 °C; note 1 0.2 K/W 

Note 

1. See "Mounting recommendations in the General part of handbook SC 15' 

CHARACTERISTICS 
Tmb = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

ICBO collector cut-off current VCB = 40 V; IE = 0 5 mA 

VcB = 30 V; IE = 0 2.5 mA 

IcEs collector cut-off current VCE = 35 V; RBE = 0 25 mA 

IEBO emitter cut-off current VEB = 1.5 V; Ic = 0 100 µA 

APPLICATION INFORMATION 
Microwave performance up to Tmb = 25 °C in a common base class B wideband amplifier. 

MODE OF 
OPERATION 

f 
(GHz) 

Vcc 
(V) 

PE
(W) 

GP
(dB) 

is 
(%) 

Z;; ZE
(Q) 

Class-B 1.4 to 1.8 28 ≥12.5 ≥7 ≥38 see Figs 6 and 7 
typ. 15 typ.7.8 typ.45 

input 
500 

1i 

0.5 

5 
 90 

~ 15 
2.5 

Dimensions in mm. 

Substrate: Epsilam printed circuit board. 

Thickness: 0.635 mm. 

Permittivity: e, = 10. 

G- aD 

30 

2 

DODD 

4

4.5 14.5 

------ 13.5 

7.5 ®/

4.5 

" 100 pF 
® (ATC) 

• 2+ 4.5 

30 

r771 output 
5052 

2— 6 

MSA 11 

Fig.3 Wideband test circuit board for 1.4 to 1.8 GHz operation. 
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NPN microwave power transistor PZ1418B15U 

20 

PL 

(W) 

10 

0 

MGD983 

(1) (2) /(3) 

0 1 2 PI W) 3 

Class-B operation; Vcc = 28 V; T,,,b = 25 °C. 

(1) 1.6GHz. 

(2) 1.4 GHz. 

(3) 1.8 GHz. 

Fig.4 Load power as a function of input power; 
typical values. 

20 

5 

0 
1.5 

MGD987 
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nC 

SWR 

14 1.6 17 
1 

18 19 
f (GHz) 

Class-B operation; Vcc = 28 V; T,,,p = 25 °C; P; = 2.5W. 

Fig.5 Load power, efficiency and VSWR as 
functions of frequency; typical values. 
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NPN microwave power transistors 
PZ1418B30U; PZ1721 B25U; 

PZ2024B20U 

FEATURES PINNING - SOT443A 

• Interdigitated structure provides high emitter efficiency 

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

• Gold metallization realizes very stable 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 easy broadband use. 

APPLICATIONS 

• Common base class-B broadband amplifiers under CW 
conditions in military and professional applications. 

DESCRIPTION 

NPN silicon planar epitaxial microwave power transistor in 
a SOT443A metal ceramic flange package with the base 
connected to the flange. 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base connected to flange 

Fig.1 Simplified outline and symbol. 

QUICK REFERENCE DATA 
RF performance up to Tmb = 25 °C in a common base class-B wideband amplifier. 

TYPE NUMBER 
f 

(GHz) 
Vcc 
(V) 

Pu 
(W) 

GP
(dB) 

11c 
(%) 

Z„ Zu 
(52) 

PZ1418B30U 1.4 to 1.8 28 ≥27 ≥7.3 ≥38 see Figs 6 and 7 

PZ1721 B25U 1.7 to 2.1 28 ≥25 ≥7 ≥35 see Figs 11 and 12 

PZ2024B20U 2 to 2.4 28 ≥20 ≥6 ≥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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NPN microwave power transistors 
PZ1418B30U; PZ1721 B25U; 

PZ2024B20U 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBC collector-base voltage open emitter — 40 V 

VCEO collector-emitter voltage open base — 15 V 

VCES collector-emitter voltage RBE = 0 4 — 35 V 

VEBC emitter-base voltage open collector — 3 V 

IC collector current (DC) — 4 A 

Pt0t total power dissipation Tmb ≤ 75 °C — 45 W 

Tstg storage temperature —65 +200 °C 

Ti operating junction temperature — 200 °C 

Tsid soldering temperature — 235 °C 

50 
Ptot 
(w) 

40 

30 

20 

10 

MGD970 

0  
0 50 100 150 200 

Tmb (CC) 

Fig.2 Power derating curve as a function of 
mounting base temperature. 
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Philips Semiconductors Product specification 

NPN microwave power transistors 
PZ1418B30U; PZ1721 B25U; 

PZ2024B20U 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth i-mb thermal resistance from junction to mounting-base Ti = 75 °C 2.2 K/W 

Rth mb-h thermal resistance from mounting-base to heatsink Ti = 75 °C; 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 MAX. UNIT 

Iceo collector cut-off current VcB = 40 V; IE = 0 10 mA 

VcB = 30 V; IE = 0 5 mA 

ICES collector cut-off current VcE = 35 V; RBE = 0 50 mA 

IEBO emitter cut-off current VEB = 1.5 V; Ic = 0 200 µA 

APPLICATION INFORMATION 

PZ1418B30U 
Microwave performance up to Tmb = 25 °C in a common base class B wideband amplifier. 

TYPE 
NUMBER 

f 
(GHz) 

Vcc 
(V) 

PL 
(W) 

Gp
(dB) 

11c 

(%) 
Zi; Zu 
(4) 

PZ1418B30U 1.4 to 1.8 28 ≥27 
typ.35 

≥7.3 
typ.8.4 

≥38 
typ.45 

see Figs 6 and 7 

input 
50 S2 

2 -=4► t5a 

0.65 

6.5 

Dimensions in mm. 
Substrate: Epsilam printed-circuit board. 
Thickness: 0.635 mm. 
Permittivity: er = 10. 

I 
12 

1 
21 4 

2 

1 

0.65 
} 100 pF 

(ATC) 
8.5 

- output 
50 Q 

MGK064 

Fig.3 Wideband test circuit board for 1.4 to 1.8 GHz operation (PZ1418B30U). 
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NPN microwave power transistors 
PZ1418B30U; PZ1721 B25U; 

PZ2024B20U 

40 

PL 

(W) 

20 

M20964 

(t) 

Pr
(2 

(3) 

2 
0  

0 

Class-B operation; V00 = 28 V; T, ,b = 25 C. 

(1) 1.4 GHz. 

(2) 1.6 GHz. 

(3) 1.8 GHz. 

6 

Fig.4 Load power as a function of input power; 
typical values for PZ1418B30U. 

40 

PL

(W) 

30 

M6L066 

PL 

VSWR 

14 1.5 16 1.7 

40 

VSWR 
2 

1 
1 

8f (GHz)1 9

Class-B operation; V00 = 28 V; Tmb = 25 °C; P; = 5 W. 

Fig.5 Load power, efficiency and VSWR as 
functions of frequency; typical value 
for PZ1418B30U. 
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NPN microwave power transistors 
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PZ2024B20U 
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Philips Semiconductors Product specification 

NPN microwave power transistors 
PZ1418B30U; PZ1721 B25U; 

PZ2024B20U 

PZ1721B25U 

Microwave performance up to Tmb = 25 °C in a common base class B wideband amplifier. 

TYPE 
NUMBER 

f 
(GHz) 

Vcc 
(V) 

PL
(W) 

Gp
(dB) 

nc 
(%) 

Zi; ZL
(S2) 

PZ1721 B25U 1.7 to 2.1 28 ≥25 ≥7 ≥35 see Figs 11 and 12 
typ.30 typ.7.8 typ.44 

2 psi 4 

input 

1 
50O 

0.65 
4 

Dimensions in mm. 

Substrate: Epsilam printed-circuit board. 

Thickness: 0.635 mm. 

Permittivity: £r = 10. 

r 

10 

! ! 
5 - 

3+3-123 

~5►2~ 1 I 

— output 
} I 50O 

0.65 f 
4 100 pF 

(ATC) MGK063 

Fig.8 Wideband test circuit board for 1.7 to 2.1 GHz operation (PZ1721 B25U). 

40 

20 

MGL008 

(t) 
(2) 
(3) 

0  
0 2 

Class-B operation; Vcc = 28 V; T ,s = 25 C. 
(1) 1.7GHz. 
(2) 1.9 GHz. 
(3) 2.1 GHz. 

6

Fig.9 Load power as a function of input power; 
typical values for PZ1721 B25U. 

35 

PL 

(W) 

25 

t1C 

MGL074 

VSWR 

17 1.8 19 2.0 

50 

40 

VSWR 
2 

1 
2.1 22 

f (GHz) 

Class-B operation; Vcc = 28 V; T,nb = 25 °C; P; = 5 W. 

Fig.10 Load power, efficiency and VSWR as 
functions of frequency; typical values 
for PZ1721 B25U. 
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NPN microwave power transistors 
PZ1418B30U; PZ1721 B25U; 

PZ2024B20U 

Fig.12 Optimum load impedance as a function of frequency; typical values for PZ1721 B25U. 
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NPN microwave power transistors 
PZ1418B30U; PZ1721 B25U; 

PZ2024B20U 

PZ2024B20U 

Microwave performance up to Tmb = 25 °C in a common base class B wideband amplifier. 

TYPE 
NUMBER 

f 
(GHz) 

Vcc 
(V) 

PL
(W) 

Gp
(dB) 

tic 
(%) 

Z1; ZL 
(Q) 

PZ2024B20U 2 to 2.4 28 ≥20 
typ.26 

≥6 
typ.7 

≥35 
typ.42 

see Figs 16 and 17 

0.8 

input 
5 

iis~  
04

T ® T ® ~DZZZJ 

2 - -5.5-

Dimensions in mm. 
Substrate: Epsilam printed-circuit board. 

Thickness: 0.635 mm. 

Permittivity: E, = 10. 

30 

2.5 
3 4 

1

~ 

L 

t ~ 

5 1.5 1.5 

®~ 0
1..

8
14

+
2.7 2.5 

f~ 

t 4.5 • 
2.5 2.5 

  30 

t 

1.3 H 
100 pP 
(ATC) 

f2 

MSA 109 

Fig.13 Wideband test circuit board for 2 to 2.4 GHz operation (PZ2024B20U). 

output 
50 4 

40 

20 

MGLO76 

f=2GHz 

2.2 

2.4 

0  
0 2 4 PI (W) 6 

Class-B operation; Voc = 28 V; T,,b = 25 C. 

Fig.14 Load power as a function of input power; 
typical values for PZ2024B20U. 

35 

PL 
(W) 

25 

MGL015 

PL

'1C 

VSWR 

50 

40 

VSWR 
2 

1 
20 2.1 22 23 2.4 25 

f (GHz) 

Class-B operation; Vo0 = 28 V; Tmb = 25 °C; P, = 5W. 

Fig. 15 Load power, efficiency and VSWR as 
functions of frequency; typical values 
for PZ2024B20U. 
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Philips Semiconductors Product specification 

NPN microwave power transistor PZB16035U 

FEATURES PINNING - S0T443A 

• Interdigitated structure provides high emitter efficiency 

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

• Gold metallization realizes very stable characteristics 
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 

• Common base class-B power amplifiers under CW 
conditions in military and professional applications up to 
1.6 GHz. 

DESCRIPTION 

NPN silicon planar epitaxial microwave power transistor in 
a SOT443A metal ceramic flange package with the base 
connected to the flange. 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base connected to flange 

Fig.1 Simplified outline and symbol. 

QUICK REFERENCE DATA 
RF performance up to Tmb = 25 °C in a common base class-B selective amplifier. 

MODE OF OPERATION f 
(GHz) 

uc c P

(V) 
P1
(W) 

G 
(dB) 

plc 
(%) 

Z; ZLi; 
(c≥) 

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 Be0 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 18 311 



Philips Semiconductors Product specification 

NPN microwave power transistor PZB16035U 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBo collector-base voltage open emitter — 40 V 

VCEo collector-emitter voltage open base - 15 V 

VCEs collector-emitter voltage RBE = 0 Q — 35 V 

VEBO emitter-base voltage open collector — 3 V 

IC collector current (DC) — 4 A 

Pto~ total power dissipation Tmb = 75 °C — 45 W 

T59 storage temperature —65 +200 °C 

Ti operating junction temperature — 200 °C 

Tsid soldering temperature Up to 0.2 mm from the flange; 
t<105 

- 235 °C 

1997 Feb 18 312 



Philips Semiconductors Product specification 

NPN microwave power transistor PZB16O35U 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth i-mb thermal resistance from junction to mounting-base Ti = 75 °C 2.2 K/W 

Rth mb-h thermal resistance from mounting-base to heatsink T) = 75 °C; note 1 0.2 K/W 

Note 

1. See "Mounting recommendations in the General part of handbook SC 15". 

CHARACTERISTICS 
Tmb = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS TYP. MAX. UNIT 

IcBo collector cut-off current VCB = 40 V; IE = 0 - 10 mA 

VcB = 30 V; IE = 0 — 5 mA 

ICES collector cut-off current VCEA = 35 V; RBE = 0 - 50 mA 

IEBO emitter cut-off current VEB = 1.5 V; IC = 0 - 200 µA 

Cab collector-base capacitance VCB = 28 V; I E = IC = 0 17 — pF 

APPLICATION INFORMATION 
Microwave performance up to Tmb = 25 °C in a common base class B selective amplifier; note 1. 

MODE OF 
OPERATION 

f 
(GHz) 

Vcc 
(V) 

PL
(W) 

Gp
(dB) 

11c 
(%) 

Zi; ZL
(Q) 

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. 

input 
50 t 

1 

I 
0.65 

4 

Dimensions in mm. 
Substrate: Epsilam printed-circuit board. 
Thickness: 0.65 mm. 
Perminivity: e, = 10. 

f- 9 -y~  6 -..- 

¶ 
14 

t 6.5 9 3 5.5 r 

1 

* 
66

I output 
50 S2 

1 I 
0.65 100 pF 

6 (ATC) 
MGK062 

Fig.3 Prematching test circuit boards for CW, class B operation at 1.55 GHz. 
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NPN microwave power transistor PZB16035U 

40 

PL 
(W) 

36 

32 

VSWR 

MG0986 

PL 

nc 

1.50 

VCC = 28 V; Tmb = 25 C. 

1.55 f (GHz) 

50 

40 

2 

VSWR 

1 
1.60 

Fig.4 Load power, efficiency and VSWR as 
functions of frequency. 
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Philips Semiconductors Product specification 

NPN microwave power transistors RX1214B80W; RX1214B130Y 

FEATURES 

• Suitable for short and medium 
pulse applications up to 1 ms pulse 
width, 10% duty factor 

• Diffused emitter ballasting resistors 
improve ruggedness 

• Interdigitated emitter-base 
structure provides high emitter 
efficiency 

• Gold metallization with barrier 
realizes very stable characteristics 
and excellent lifetime 

• Multicell geometry improves power 
sharing and reduces thermal 
resistance 

• Internal input and output 
prematching networks allow an 
easier design of circuits. 

APPLICATIONS 

Common-base class C broadband 
pulsed power amplifiers for radar 
applications in the 1.2 to 1.4 GHz 
band. Also suitable for long 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. 

QUICK REFERENCE DATA 

Microwave performance up to Tmb = 25 °C in a common-base class C 

narrowband amp ifier. 

MODE OF 
OPERATION 

CONDITIONS f 
(GHz) 

Vcc 
(V) 

PL 
(W) 

GP
(dB) 

rlc 
(%) 

Class C 
RX1214B80W 

tP = 500 µs; 
6=10% 

1.2 to 
1.4 

40 ≥80 ≥7 ≥35 

Class C 
RX1214B130Y 

tP = 150 µs; 
6=5% 

1.2 to 
1.4 

50 ≥130 ≥7 ≥35 

PINNING - SOT439A 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base connected to flange 

WARNING 

Fig.1 Simplified outline and symbol. 

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 

VCBO collector-base voltage open emitter — 65 V 

VCEO collector-emitter voltage open base — 15 V 

VCEs collector-emitter voltage RBE = 0 d2 — 60 V 

VEBO emitter-base voltage open collector — 3 V 

IC collector current (DC) tP ≤ 150 µs; S ≤ 5% — 9 A 

Ptot total power dissipation Tmb < 75 °C; tP ≤ 150 µs; S ≤ 5% - 280 W 

Tst9 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. 

300 

Ptot 
(W) 

200 

100 

0 
-50 50 150 250 

Tmb (°C) 

MGA256 

ip = 150 µs; S = 5%; Pt°t max = 280W. 

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 

Rth j-mb thermal resistance from junction to mounting base Tj = 120°C 1.75 K/W 

Rth mb-h thermal resistance from mounting base to heatsink note 1 0.2 K/W 

Zth j-h thermal impedance from junction to heatsink tP = 150 µs; S = 5%; 
notes 1 and 2 

0.4 K/W 

Notes 

1. See "Mounting recommendations in the General part of handbook SC 15". 

2. Equivalent thermal impedance under pulsed microwave operating conditions. 

CHARACTERISTICS 
Tmb = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

IcBo collector cut-off current IE = 0; VcB = 50 V — 6 mA 

IEBo emitter cut-off current IC = 0; VEB = 1.5 V - 0.6 mA 

V(BR)CES collector-emitter breakdown voltage to = 60 mA; VBE = 0 60 — V 

APPLICATION INFORMATION 
Microwave performance up to Tmb = 25 °C in a common-base test circuit as shown in Fig.3. 

MODE OF 
OPERATION 

CONDITIONS f
(GHz) 

Vcc 
(V) 

PL
(W) 

GP
(dB) 

Tlc 
(%) 

Class C tP = 150 µs; S = 5% 1.2 to 1.4 50 ≥130; typ. 140 ≥7; typ. 7.5 ≥35; typ. 39 

tP = 500 µs; S = 10% 1.2 to 1.4 40 typ. 80 typ. 8.5 typ. 40 

List of components (see Fig.3) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

L1 0.5 mm copper wire total length = 15 mm 
C1 trimmer capacitor 0.6-5 pF Tekelec, ref AT3-7271 SL 
C2 chip capacitor 

C3 tantalum capacitor 10µF, 50 V 

C4 feedthrough bypass capacitor Erie, ref.1250-003 
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NPN microwave power transistors RX1214BBOW; RX1214B13OY 
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NPN microwave power transistors RX1214B80W; RX1214B130Y 

10 
Gp

(dB) 

9 

8 

7 

6 

5 
11 

MGA258 

12 13 14 15 
f (GHz) 

Class C pulse operation; tP = 500 µs; S = 5%. 

Vcc = 50 V; P0 = 130W. 
Broadband test circuit as shown in Fig.3. 

Fig.4 Power gain as a function of frequency. 

45 
11C 
(%) 
43 

41 

39 

37 

35 
11 

MGA257 

12 13 14 15 
I (GHz) 

Class C pulse operation; tP = 500 µs; S = 5%. 

Vcc = 50 V; P0 = 130W. 

Broadband test circuit as shown in Fig.3. 

Fig.5 Collector efficiency as a function 
of frequency. 
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NPN microwave power transistors RX1214B80W; RX1214B130Y 

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

Fig.7 Load impedance as a function of frequency, associated with optimum input impedance. 
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Philips Semiconductors Product specification 

Microwave power transistor RX1214B170W 

FEATURES 

• Suitable for short and medium 
pulse applications up to 1 ms pulse 
width, 10% duty factor 

• Diffused emitter ballasting resistors 
improve ruggedness 

• Interdigitated emitter-base 
structure provides high emitter 
efficiency 

• Gold metallization with barrier 
realizes very stable characteristics 
and excellent lifetime 

• Multicell geometry improves power 
sharing and reduces thermal 
resistance 

• Internal input and output 
prematching networks allow an 
easier design of circuits. 

APPLICATIONS 

Intended for use in common-base 
class C broadband pulsed power 
amplifiers for radar applications in the 
1.2 to 1.4 GHz band. Also suitable for 
long 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. 

QUICK REFERENCE DATA 

Microwave performance up to Tmb = 25 °C in a common base class C 
narrowband amplifier. 

OPERATION  
CONDITIONS 

(GHz) (V) (W) (dB) (%) 

Class C tP = 500 µs; 
S = 10% 

1.2 to 1.4 42 ≥170 ≥6.7 ≥40 

PINNING - SOT439A 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base connected to flange 

WARNING 

Fig.1 Simplified outline and symbol. 

Product and environmental safety - toxic materials 

This product contains beryllium oxide. The product is entirely safe provided that the Be0 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 

VCBO collector-base voltage open emitter — 65 V 

VCEs collector-emitter voltage RBE = 0 - 65 V 

VCEO collector-emitter voltage open base — 15 V 

VEBO emitter-base voltage open collector — 3 V 

Ic collector current tP ≤ 150 µs; S ≤ 5% — 15 A 

Ptot total power dissipation Tmb ≤ 75 °C; tP ≤ 150 µs; S ≤ 5% - 350 W 

Tst9 storage temperature —65 +200 °C 

Ti junction temperature — 200 °C 

TSid soldering temperature t ≤ 10 s; note 1 - 235 °C 

Note 

1. Up to 0.2 mm from ceramic. 

400 
F tot 
(w) 

300 

200 

100 

0 

MLC453 

0 

tP = 150 µs; S = 5%. 

50 100 150 200 
Tmb (0C) 

Fig.2 Power derating curve. 
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Microwave power transistor RX1214B170W 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rthj-mb thermal resistance from junction to mounting base Ti = 120 °C 1.9 WW 

Rth mb-h thermal resistance from mounting base to heatsink note 1 0.2 K/W 
Zth thermal impedance from junction to heatsink tP = 500 µs; S = 10%; 

notes 1 and 2 
0.28 MN 

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 

IcBo collector cut-off current IE = 0; VCB = 50 V - 20 mA 

IEBo emitter cut-off current IC = 0; VEB = 1.5 V — 2 mA 

V(BR)CES collector-emitter breakdown voltage IC = 60 mA; VBE = 0 65 — V 

APPLICATION INFORMATION 

Microwave performance up to Tmb = 25 °C in a common base test circuit as shown in Fig.3; note 1. 

MODE OF 
OPERATION 

CONDITIONS f 
(GHz) 

Vc
0

(V) 
PL 

(W) 
GP

(dB) 
Tic 
(%) 

Class C t, = 500 µs; 6 = 10% 1.2 to 1.4 42 170 ≥6.7 
typ.7.2 

≥40 
typ.45 

Note 

1. Equivalent thermal impedance under pulsed microwave operating conditions. 
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Microwave power transistor RX1214B170W 

30 

40 

input 

Dimensions in mm. 

Substrate: Epsilam 10. 

Thickness: 0.635 mm. 

Permittivity: Er = 10. 

3.0 3.8 7.0 

1 
0.7 

6.5 

8

15.0 16.2 

30 

8.0 4.0 3.0 8.0 

:1 ~I 2. 
~ 

40 

# 0.7 
4.0 

7.0 

C6 

ACC 

C5 

L1 

L2 

C1 

C4 

C2 

L3 

O 
C3 

T

Fig.3 Broadband test circuit. 

MLC452 

output 
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Microwave power transistor RX1214B170W 

List of components (see Fig.3) 

COMPONENT DESCRIPTION VALUE ORDERING INFORMATION 

Cl variable gigatrim capacitor 0.6 to 5 pF Tekelec AT3-7271 SL 

C2 variable gigatrim capacitor 0.8 to 8 pF Tekelec 729-1 

C3 capacitor 100 pF ATC 100A101 kp50x 

C4 tantalum capacitor 10µF; 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 

8 

Gp

(dB) 

7 

6 

MLC454 

12 13 

Class C pulse operation. 
tP = 500 µs; S = 10%; Vcc = 42 V; Po = 170W. 
In broadband test circuit as shown in Fig.3. 

14 
f (GHz) 

Fig.4 Power gain as a function of frequency. 

nc 
(%) 

51 

49 

47 

ML 0455 

12 13 
f (GHz) 

Class C pulse operation. 

tP = 500 µs; S = 10%; Vcc = 42 V; Po = 170W. 

In broadband test circuit as shown in Fig.3. 

14 

Fig.5 Collector efficiency as a function. 
of frequency. 
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NPN microwave power transistor RX1214B300Y 

FEATURES 

• Interdigitated structure provides high emitter efficiency 

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

• Gold metallization realizes very stable characteristics 
and excellent lifetime 

• Multicell geometry improves power sharing and reduces 
thermal resistance 

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

APPLICATIONS 

• Common base class-C wideband amplifiers operating 
under pulsed conditions, recommended for [-band 
radar applications. 

DESCRIPTION 

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

PINNING - SOT439A 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base connected to flange 

Fig.1 Simplified outline and symbol. 

QUICK REFERENCE DATA 

Microwave performance at Tmb ≤ 25 °C in a common base class-C wideband amplifier. 

MODE OF OPERATION f
(GHz) 

Vcc 
(V) 

Pc 
(W) 

GP
(dB) 

rlc 
(%) 

Z;; Zu 
(52) 

Class-C 
tP =150 is; S=5% 

1.2 to 1.4 50 ≥250 ≥7 ≥35 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 RX1214B300Y 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 65 V 

VCEs collector-emitter voltage RBE = 012 - 60 V 

VEBO emitter-base voltage open collector — 3 V 

IC collector current (DC) tP ≤ 150 µs; S = 5 % — 21 A 

Ptot total power dissipation t, ≤ 150 µs; S = 5 %; 
Tmb = 75 °C 

— 570 W 

Tst9 storage temperature —65 +200 °C 

Ti operating junction temperature — 200 °C 

Tsid soldering temperature at 0.2 mm from case; t ≤ 10 s — 235 °C 

800 

Ptot 
(w) 

600 

400 

200 

0 
-50 0 50 100 

1p =150 is; S=5 % 

M00976 

150 200 

Tmb ( ) 

Fig.2 Power derating curve. 
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NPN microwave power transistor RX1214B300Y 

THERMAL CHARACTERISTICS 

TI = 100 °C unless otherwise specified 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth i-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 K/W 

Zth i-h thermal impedance from junction to heatsink tP = 150 µs; S = 5 %; 
notes 1 and 2 

0.22 K/W 

Notes 

1. See "Mounting recommendations in the General part of handbook SC 15". 

2. Equivalent thermal impedance under nominal pulse microwave operating conditions. 

CHARACTERISTICS 

Tmb = 25 °C unless otherwise specified 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

V(BR)OBO collector-base breakdown voltage IC = 140 mA; IE = 0 65 - V 

V(BR)cEs collector-emitter breakdown voltage IC = 140 mA; RBE = 0 4 60 — V 

V(BR)EBO emitter-base breakdown voltage IC = 0; IE = 20 mA 3 — V 

ICBO collector cut-off current VCB = 50 V; IE = 0 — 14 mA 

IEBO emitter cut-off current VEB = 1.5 V; Ic = 0 - 1.4 mA 

APPLICATION INFORMATION 
Microwave performance at Tmb ≤ 25 °C in a common base class C wideband amplifier. 

MODE OF OPERATION f 
(GHz) 

Vcc 
(V) 

PL
(W) 

GP 
(dB) 

plc 
(%) 

Zi; Zi 
(S2) 

Pulsed 
tP = 150 µs; S = 5 % 

1.2 to 1.4 50 ≥250 
typ. 320 

≥7 
typ. 8 

≥35 
typ. 40 

see Fig 6 

tp =30011s;  S=10% 1.2t0 1.4 50 typ. 300 typ. 7.5 typ. 35 see Fig 6 
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12 

input 
50 t 

1 

2.5 

1 0.59 

DO 

2 

1 

12.5 t 4J_ 10.5 —~ 

Dimensions in mm. 

Substrate: Epsilam printed-circuit board. 

Thickness: 0.635 mm. 

Permittivity: Cr = 10. 

Fig.3 Wideband test circuit board for 1.2 to1.4 GHz application. 

output 
50O 

400 

PL 

(W) 

300 

200 
1.26 

MBH904 

  P~=60W 

40 W 

1.18 

tP = 150 µs; S = 5%. 

1.34 1.42 f (GHz) 1 5 

Fig.4 Load power as a function of frequency; 
typical values. 

10 

Gp

(dB) 

9 

8 

7 

6 
1.18 

MBH903 

iP = 150 µs; 9=5%. 

1.26 1.34 f (GHz) 1.42 

Fig.5 Power gain as a function 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% 

• Internal input 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 stable characteristics 
and excellent lifetime 

• 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 
1.2 to 1.4 GHz 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. 

QUICK REFERENCE DATA 
Microwave performance up to Tmb = 25 °C in a common base class C 
broadband amplifier. 

MODE OF 
OPERATION 

CONDITIONS 
f 

(GHz) 
Vcc
(V) 

PL
(W) 

GP
(dB) 

11c 
(%) 

Class C tp = 130 µs; 
6=6% 

1.2 to 1.4 50 280 ≥7 ≥40 

PINNING - SOT439A 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base connected to flange 

WARNING 

Fig.1 Simplified outline and symbol. 

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 18 332 



Philips Semiconductors Product specification 

NPN microwave power transistor RX1214B350Y 

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

VCBO collector-base voltage open emitter — 65 V 

VCEO collector-emitter voltage open base — 20 V 

VCES collector-emitter voltage RBE = 0 S2 - 65 V 

VEBO emitter-base voltage open collector — 3 V 

Ic collector current (DC) tP ≤ 130 µs; S ≤ 6% — 25 A 

Ptot total power dissipation Tab < 75 °C; 
tp≤30µs;S≤1% 

— 750 W 

Ts~9 storage temperature —65 200 °C 

Ti operating junction temperature — 200 °C 

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

Note 

1. Up to 0.2 mm from ceramic. 

800 

Ptot 
(W) 

600 

400 

200 

0 
-100 0 100 

Prot max = 750W; tp <30 µs; St 1%. 

MGA259 

200 300 

Tamb (°C) 

Fig.2 Maximum power dissipation derating as a 
function of mounting base temperature. 
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NPN microwave power transistor RX1214B35OY 

THERMAL CHARACTERISTICS 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth j-mb thermal resistance from junction to mounting base Ti = 120 °C 1.2 K/W 

Rth mb-h thermal resistance from mounting base to heatsink note 1 0.2 K/W 

Zth j-h thermal impedance from junction to heatsink tP = 130 µs; S = 6%; 
Tj = 110 °C; notes 1 and 2 

0.17 K/W 

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 

lC j collector cut-off current VCB = 50 V; IE = 0 30 mA 

IEBO emitter cut-off current VEB = 1.5 V; Ic = 0 3 mA 

APPLICATION INFORMATION 
Microwave performance up to Tm b = 25 °C in a common base test circuit as shown in Fig.3. 

MODE OF 
OPERATION CONDITIONS 

f 
(GHz) 

~cc 
(V) 

note 1 

PL 
(W) 

GP
(d6) 

etc 
(%) 

Class C tP = 130 µs; S = 6%; note 2 1.2 to 1.4 50 280 ≥7; 
typ.8 

≥40; 
typ.44 

Notes 

1. Vcc during pulse. 

2. Operating conditions and performances for other pulse formats can be made available on request. 
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C6 
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R1 
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C

j
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ICJ 

—10.3 
MBC722 

output 

Fig.3 Broadband test circuit. 
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List of components (see Fig.3) 

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO. 

L1, L2, L3 3 turns 0.65 mm diameter 
copper wire 

int dia. = 4 mm; 
length of turn = 3 mm 

Cl capacitor 100 pF ATC, ref. 100B101KP50X 

C2 tantalum capacitor 10 µF, 50 V 

C3 electrolytic capacitor 470 µF, 63 V 

C4 feedthrough bypass capacitor Erie, ref.1250-003 

C5 variable gigatrim capacitor 0.8 - 8 pF Tekelec, ref.729.1 

06 capacitor 4.7 nF 

R1 resistor 4.7 Q 

The test jig cons'sts 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 Pa <0.5 µm 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. 

10 
Gp
(dB) 

8 

6 

4 

2 

0 
11 12 13 14 15 

f (GHz) 

MGA261 

Class C pulse operation; t, = 130 µs; 6 = 6%. 
Vcc = 50 V; Po = 280W 

Broadband test circuit as shown in Fig.3. 

Fig.4 Power gain as a function of frequency. 

50 

46 

44 

42 

40 
11 12 13 14 15 

f (GHz) 

MGA260 

Class C pulse operation; tp = 130 µs; 6 = 6%. 

Vcc = 50 V; Po = 280W 

Broadband test circuit as shown in Fig.3. 

Fig.5 Collector efficiency as a function 
of frequency. 
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Fig.6 Input impedance as a function of frequency, associated with optimum load impedance. 

Fig.7 Optimum load impedance as a function of frequency, associated with input impedance. 
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NPN microwave power transistor RZ1214B35Y 

FEATURES 

• Interdigitated structure provides high emitter efficiency 

• Diffused emitter ballasting resistor providing excellent 
current sharing and withstanding a high VSWR 

• Gold metallization realizes very stable characteristics 
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 

• Common base class-C wideband pulsed power 
amplifiers for L-band radar applications in the 
1.2 to 1.4 GHz band. 

DESCRIPTION 

NPN silicon planar epitaxial microwave power transistor in 
a SOT443A metal ceramic flange package with the base 
connected to the flange. 

PINNING - SOT443A 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base connected to flange 

Fig.1 Simplified outline and symbol. 

QUICK REFERENCE DATA 
Microwave performance up to Tmb = 25 °C in a common base class-C wideband amplifier. 

MODE OF OPERATION f 
(GHz) 

Vcc 
(V) 

PL 
(W) 

GP
(dB) 

r)c 
(%) 

Z;; Zu
(Q) 

Class-C; tP = 150 µs; S = 5% 1.2 to 1.4 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 

VCBO collector-base voltage open emitter - 65 V 

VcEo collector-emitter voltage open base - 15 V 

VCEs collector-emitter voltage RBE = 0 S2 - 60 V 

VEBO emitter-base voltage open collector — 3 V 

IC collector current (DC) tP ≤ 150 µs; S ≤ 5%≤ — 3 A 

Ptot total power dissipation Tmb ≤ 75 °C; 
tP ≤ 150 µs; S ≤ 5% 

- 125 W 

Tstg storage temperature —65 +200 °C 

TI operating junction temperature — 200 °C 

Tsid soldering temperature at 0.2 mm from the case; 
t≤105 

- 235 °C 
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NPN microwave power transistor RZ1214635Y 

THERMAL CHARACTERISTICS 

Ti = 75 °C unless otherwise specified 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth I-mb thermal resistance from junction to mounting-base 5 K/W 

Rth mb-h thermal resistance from mounting-base to heatsink note 1 0.2 K/W 

Zth i-h thermal resistance from junction to heatsink tP = 100 µs; S = 10%; 
notes 1 and 2 

1 K/W 

Notes 

1. See "Mounting recommendations in the General part of handbook SC 15". 

2. Equivalent thermal impedance under pulsed microwave operating conditions. 

CHARACTERISTICS 
TI = 25 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

V(BR)CBo collector-base breakdown voltage IC = 20 mA; IE = 0 65 - V 

V(BR)CES collector-emitter breakdown voltage IC = 20 mA; RBE = 0 60 - V 

V(BR)EBO emitter-base breakdown voltage IC = 0; IE = 3 mA 3 — V 

Iceo collector cut-off current VCB = 50 V; IE = 0 - 2 mA 

IEBO emitter cut-off current VEB = 1.5 V; IC = 0 - 0.2 mA 

APPLICATION INFORMATION 

The transistors are 100% tested under the following conditions 

MODE OF 
OPERATION 

CONDITIONS t
(GHz) 

Vcc 
(V) 

PL
(W) 

GP
(dB) 

qc
(%) 

Z" 
ZL 

(Q) 

Class-C 
tP = 150 µs; S = 5% 1.2 to 1,4 50 typ.40; >35 typ.7.8; >7 typ.35; >35 see Fig 4 

tP = 300 µs; S = 10% 1.2 to 1,4 50 typ.40; typ.7 typ.35 see Fig 4 
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input 

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

~cc 

5.75 

0.59 o 

19.5 ii«ii~~iiT-~￼ y ecr i~~tcs_: : secz Output 

Fig.3 Wideband test circuit for class C operation at 1.2 to 1.4 GHz. 

MGKO61 
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NPN microwave power transistor RZ1214B65Y 

FEATURES 

• Interdigitated structure provides high emitter efficiency 

• Diffused emitter ballasting resistor providing excellent 
current sharing and withstanding a high VSWR 

• Gold metallization realizes very stable characteristics 
and excellent lifetime 

• 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 

• Intended 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. 

DESCRIPTION 

NPN silicon planar epitaxial microwave power transistor in 
a SOT443A metal ceramic flange package with the base 
connected to the flange. 

PINNING - SOT443A 

PIN DESCRIPTION 

1 collector 

2 emitter 

3 base connected to flange 

t 

O O 
~ 3 ~ 

Top view MAM314 

b 

Fig.1 Simplified outline and symbol. 

QUICK REFERENCE DATA 
Microwave performance up to Tmb = 25 °C in a common base class B wideband amplifier. 

MODE OF OPERATION I 
(GHz) 

Vcc 
(V) 

PL
(W) 

GP
(dB) 

plc 
(%) 

Z;; ZL
(S2) 

Class-B; tp = 150 µs; S = 5% 1.2 to 1.4 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 

VCBO collector-base voltage open emitter - 65 V 

VCEo collector-emitter voltage open base - 15 V 

VCEs collector-emitter voltage RBE = 0 S2 - 60 V 

VEBO emitter-base voltage open collector — 3 V 

IC collector current (DC) tp ≤ 150 µs; S <5% — 6 A 

Ptot total power dissipation Tmb ≤ 75 °C; 
t,≤150 its; &≤5%0 

- 225 W 

Tstg storage temperature —65 +200 °C 

T operating junction temperature - 200 °C 

Tsid soldering temperature at 0.2 mm from the case; 
t≤105 

- 235 °C 

250 

Ptot 
(w) 
200 

150 

100 

50 

MG0977 

0  
0 

tP = 150 µs; 2 = 5%. 

50 100 150 200 
Tmb (CC) 

Fig.2 Power derating curve. 
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NPN microwave power transistor RZ1214B65Y 

THERMAL CHARACTERISTICS 

Ti = 75 °C unless otherwise specified. 

SYMBOL PARAMETER CONDITIONS MAX. UNIT 

Rth j-mb thermal resistance from junction to mounting-base 2.5 K/ N 

Rth mb-h thermal resistance from mounting-base to heatsink note 1 0.2 K/W 

Zth i-h thermal resistance from junction to heatsink tP = 100 µs; S = 10 %; 
notes 1 and 2 

0.55 K/ IN 

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 

V(BR)CBo collector-base breakdown voltage IC = 40 mA; IE = 0 65 - V 

V(BR)CES collector-emitter breakdown voltage IC = 40 mA; RBE = 0 60 - V 

ICBo collector cut-off current VCB = 50 V; IE = 0 - 4 mA 

IEBo emitter cut-off current VEB = 1.5 V; IC = 0 - 0.4 mA 

APPLICATION INFORMATION 

The transistors are 100% tested under the following conditions. 

MODE OF 
OPERATION 

CONDITIONS I 
(GHz) 

Vcc 
(V) (W) 

GP
(dB) 

nc 

(%) 
Zi; ZL

(S2) 

Class-B 
tP = 150 µs; S = 5% 1.2 to 1,4 50 typ.80; >70 typ.7.8; >7 typ.40; >35 see Fig 4 

tP = 300 µs; S = 10% 1.2 to 1,4 50 typ.80; typ.7 typ.30 see Fig 4 
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input 

Dimensions in mm. 

Substrate: Epsilam. 
Thickness: 0.635 mm. 

Permittivity: Cr = 10. 
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Fig.3 Wideband test circuit for class B operation at 1.2 to 1.4 GHz. 
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Dimensions in mm. 

SOT 122A. 
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Microwave transistors Package outlines 

Flanged hermetic ceramic package; 2 mounting holes; 2 leads SOT422A 

U1 i 

-

IA I $ 

.- D1- 

_F 

► t q cy 

H U2

b -s -► 

0 5 10 mm 
I , , i ' ' ' I 

Q I s-

scale 

DIMENSIONS (mm are the original dimensions) 

UNIT A b c D D1 E E1 F H p O q U1 U2 

mm 5.58 
5.04 

5.21 
4.95 

0.16 
0.10 

9.93 
9.67 

10.29 
10.03 

8.77 
8.51 

10.29 
10.03 

1.58 
1.46 

21.97 
21.71 

3.43 
3.17 

3.34 
2.98 

16.64 
16.38 

22.99 
22.73 

9.91 
9.65 

OUTLINE REFERENCES EUROPEAN 
VERSION IEC JEDEC EIAJ PROJECTION ISSUE DATE 

SOT422A J - J tti) 97-02-28 
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Microwave transistors Package outlines 

Flanged hermetic ceramic package; 2 mounting holes; 2 leads 

► U1

D "I 
t 
A 

F 

p1

- q c ---

H  li - I 
1 f — 

b — — O r 

0 5 10 mm 
I i i i I 

DIMENSIONS (mm are the original dimensions) 

scale 

UNIT A b c D D1 E Et F H P O q U1 U2

mm 5.58 
5.04 

9.53 
9.27 

0.16 
0.10 

12.02 
11.76 

12.83 
12.57 

8.82 
8.56 

10.29 
10.03 

1.58 
1.46 

19.18 
18.92 

3.43 
3.17 

3.42 
2.88 

16.64 
16.38 

22.99 
22.73 

9.91 
9.65 

OUTLINE REFERENCES EUROPEAN ISSUE DATE 
VERSION IEC JEDEC EIAJ PROJECTION 

SOT423A - - ( 97-02-28 

SOT423A 
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seating 
plane 

0 3.3 

Dimensions in mm. 

Torque on nut: max 0.5 Nm. 

Recommended screw: M3. 
Recommended pitch for mounting screw: 19 mm. 

14.22 

4.5 mm

6.5 
6.2 

4 
4.5 min 

2 

1.7 max 

SOT437A. 

5466945 
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0.15 max 

3.3 4  
2.9 

4 

12.85 max 

seating plane 

3.3 

3 
23 max 

3.7 
max 

6 
max 

1.6 max 

$ 

1 

Dimensions in mm. 

Torque on screws: max. 0.4 Nm. 

Recommended screw: M3. 

Recommended pitch for mounting screws: 19 mm. 

1

2.7 
min 

fi t 
9.85 10.3 
max 10.0 

27 
min 

8.25  

 16.5 

SOT439A. 

MBCB87 4 
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0.1 

4 4
3.45 
2.90 

l

i 
f

1.7 max 

i 
4.5 
max 

3.2 
2.9 

Dimensions in mm. 
Torque on screws: max. 0.4 Nm. 
Recommended screw: M2.5. 

3 
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Studless ceramic package; 4 leads 

D Al2O3 
I 

I I 

4~

—bi 

1

~ BeO f 

seating plane 

t 4 
L 

1 

a 

~- 
3 

~ --- -- 1--- } bt 

2 

0 5 10 mm 

scale 

DIMENSIONS (mm are the original dimensions) 

UNIT max b b1 c D D1 
 mrn O a 

mm 2.4 3.2 0.75 0.125 3. 5 5.12 8 1.0 90' 

Note 

1. This device corporates naked beryllium oxide, the dust of witch is toxic. 

OUTLINE REFERENCES EUROPEAN 
ISSUE DATE 

VERSION IEC JEDEC EIAJ PROJECTION 

SOT441A F:-R. (4 97.02-28 

SOT441 A 
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Studded ceramic package; 4 leads SOT442A 

~D2
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f-Dy 

t t . J 

N1
I M - - - W } 

seating plane 
 L 

1 
N2

N 

1 p 
\\/ 

f~l 

N3
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} \ I / 

detail X 

—b ► 

1
7

4 a 
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t 

~~ 

_ 3 

+ b1 --- ~ % --- - 

f —L-

2 

0 5 10 mm 

DIMENSIONS (mm are the original dimensions) 

scale 

UNIT max. b b1 c D D1 D2 
min M M1 

 
N 

max. 
N1 

max. 
N2 m n O w a

mm 4.0 3.2 0.75 0.125 3.38 
3.08 

5.25 
5.10 

5.28 
5.12 6

3.27 
3.01 

1.6 
1.4 12.5 1.6 8.5 

7.5 29
2.80 
2.50 

8-32 
UNC 90° 

Note 
1. This device corporates naked beryllium oxide, the dust of witch is toxic. 
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seating 
plane 
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3.2 
0.4 

ø0.3 

7.1 

4.0 min 

-H 
5.2 5.35 
max max 

4.0 mm 

3.2  -  He

Dimensions in mm. 
Torque on screw: Max. 0.4 Nm 
Recommended screw: M2.5 or cheesehead 4-40 UNC/2A. 
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Dimensions in mm. 
Torque on screw: Max. 0.4 Nm 
Recommended screw: M2.5 or cheesehead 4.40 UNC/2A. 

14.2 

2 

5.2 5.35 
max max 

4.0 
1 
min 
1 
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SOT445B. 
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Flangeless ceramic package; 2 leads 
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DIMENSIONS (mm are the original dimensions) 

UNIT max. ax. 
b c D E Et ax. min. O w 

mm 2.8 1.3 0.58 0.1 2.8 
2.64 
2.38 

3.61 
3.35 

3.8 3.1 1.7 0.2

OUTLINE REFERENCES EUROPEAN 
ISSUE DATE 

VERSION IEC JEDEC EIAJ 
PROJECTION 

SOT447A f - (=) 97-02-28 
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0.15 max 

3.3 4  
2.9 

4 

3.3 

3 

15.5 max 

i 

seating plane 

3 
26 max 

3.7 
max 

f 
6 

t max 

1.6max 

Dimensions in mm. 

Torque on screws: max. 0.5 Nm. 
Recommended screw: M3. 
Recommended pitch for mounting screws: 19 mm. 

f
2.7 
min 

I t 
9.85 10.3 
max 10.0 

2.7 
min 

20.3 
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MSA376 4 

1997 Mar 03 362 



Philips Semiconductors 

Microwave transistors Package outlines 

Flanged hermetic ceramic package; 2 mounting holes; 2 leads 
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DIMENSIONS (mm are the original dimensions) 

UNIT A b c D D1 E F H p O q U1 U2 

mm 5.73 
4.53 

1.12 
0.86 

0.13 
0.07 

20.76 
20.44 

21.11 
20.85 

13.95 
13.63 

1.40 
1.14 

30.61 
30.35 

3.43 
3.17 

2.16 
1.90 

26.14 
25.88 

31.12 
30.86 

15.93 
15.67 

OUTLINE REFERENCES EUROPEAN ISSUE DATE 
VERSION IEC JEDEC EIAJ PROJECTION 
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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 
IC01 Semiconductors for Radio and Audio Systems 
IC02 Semiconductors for Television and Video 

Systems 
IC03 Semiconductors for Wired Telecom Systems 
IC04 HE4000B Logic Family CMOS 
IC05 Advanced Low-power Schottky (ALS) Logic 
IC06 High-speed CMOS Logic Family 
IC11 General-purpose/Linear ICs 

IC12 l2C 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 80051-based 8-bit Microcontrollers 
IC22 Multimedia ICs 
IC23 BiCMOS Bus Interface Logic 
IC24 Low Voltage CMOS & BiCMOS Logic 
IC25 16-bit 80051 XA Microcontrollers 

(eXtended Architecture) 
IC26 IC Package Databook 

Discrete semiconductors 
Book Title 
SC01 Small-signal and Medium-power Diodes 
SC02 Power Diodes 
SC03 Thyristors and Triacs 
SC04 Small-signal Transistors 
SC05 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 INFORMA11ON 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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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 
DC01 Colour Television Tubes 
DC02 Monochrome Monitor Tubes and Deflection Units 
DC03 Television Tuners, Coaxial Aerial Input 

Assemblies 
DC04 Colour Monitor Tubes 
DC05 Flyback Transformers, Mains Transformers and 

General-purpose FXC Assemblies 

Magnetic products 
MA01 Soft Ferrites 
MA03 Piezoelectric Ceramics 

Specialty Ferrites 
MA04 Dry-reed Switches 

Passive components 
PA01 Electrolytic Capacitors 
PAO2 Varistors, Thermistors and Sensors 
PA03 Potentiometers 
PA04 Variable Capacitors 
PA05 Film Capacitors 
PA06 Ceramic Capacitors 
PA08 Fixed Resistors 

PA10 Quartz Crystals 
PA11 Quartz Oscillators 

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: SAO 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,TeI. (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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North American Sales Offices, Representatives 
and Distributors 

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.A.E. Sales, Inc. 
Phone: (408) 452-8133 

Sunnyvale 
Philips Semiconductors 
Phone: (408) 991-3737 

COLORADO 
Englewood 

Philips Semiconductors 
Phone: (303) 792-9011 

Thom Luke Sates, 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, lnc. 
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 
Dcom, Inc, 
Phone: (704) 543-1229 

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 
Western 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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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. +431 60101, Fax. +431 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 689211, Fax. +3592689102 
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. +4532882636, Fax. +4531 57 1949 
Finland: Sinikalliontie 3, FIN-02630 ESPOO, 
Tel. +3589615800, Fax. +3589 61580/xxx 
France: 4 Rue du Port-aux-Vins, BP317, 92156 SURESNES Cedex, 
Tel. +331 40 99 6161, Fax. +331 40 99 6427 
Germany: HammerbrookstraBe 69, D-20097 HAMBURG, 
Tel. +49 40 23 53 60, Fax. +4940 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 400018, Tel. +91 224938 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. +9723645 0444, Fax. +9723649 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. +8227091412, Fax. +8227091415 
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 

Netherlands: Postbus 90050, 5600 PB EINDHOVEN, Bldg. VB, 
Tel. +31 40 27 82785, Fax. +31 4027 88399 
New Zealand: 2 Wagener Place, C.P.O. Box 1041, AUCKLAND, 
Tel. +6498494160, Fax. +6498497811 
Norway: Box 1, Manglerud 0612, OSLO, 
Tel. +4722 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. +6328166380, Fax. +6328173474 
Poland: UI. Lukiska 10, PL 04-123 WARSZAWA, 
Tel. +48226122831, Fax. +48 22 612 2327 
Portugal: see Spain 
Romania: see Italy 
Russia: Philips Russia, UI. Usatcheva 35A, 119048 MOSCOW, 
Tel. +70957556918, 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 Italy 
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. +2711 4705494 
South America: Rua do Rocio 220, 5th floor, Suite 51, 04552-903 Silo Paulo, 
SAO PAULO - SP, Brazil, Tel. +5511 821 2333, Fax. +5511 829 1849 
Spain: Balmes 22, 08007 BARCELONA, 
Tel. +343301 6312, Fax. +343301 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. +886221342870, Fax +886221342874 

Thailand: PHILIPS ELECTRONICS (THAILAND) Ltd., 
209/2 Sanpavuth-Bangna Road Prakanong, BANGKOK 10260, 
Tel. +662 745 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 SBX, Tel. +44 181 7305000, 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 

For all other countries apply to: Philips Semiconductors, Marketing & Sales Communications, 
Building BE-p, P.O. Box 218, 5600 MD EINDHOVEN, The Netherlands, Fax. +31 40 27 24825 
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