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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
athree-sided quality strategy: we apply a system of total quality control
and assurance; we operate customer-oriented dynamic improvement
programmes; and we promote a partnering relationship with our
customers and suppliers.

PRODUCT SAFETY

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

Some components unavoidably contain 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

aeneral | tha cot-makina inductns acciime racnongihility fnu:ordc tho
gencia: wic SC-making inGusuty, asSsuimic responsichny vards the

consumer with respect to safety matters and environmental demands.

All used or obsolete components should be disposed of according to
the regulations applying at the disposal location. Depending on the
location, electronic components are considered to be ‘chemical’,
'special’ or sometimes '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 this
specification is not implied. Exposure to limiting values for extended periods may affect device reliability.

Application information

Where application information is given, it is advisory and does not form part of the specification.
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grouped according to voltage, and within each voltage
group is arranged in order of increasing power.

The following tables represent our complete range of RF
power MOS transistors grouped according to main
application area. The data in each table is further

SSB CLASS-AB
f =28 MHz; d;, d; < -30 dB; Vpg=28 Vand 50 V.
P ((‘;l)sp ) ‘("‘;; (ff.s, ENVELOPE Nlm:in PAGE
30 28 20 (note 1) SOT123 BLF145 29
30 50 24 (note 1) SOT123 BLF175 47
80 (note 1) 28 20 (note 1) SOT121 BLF246 163
150 28 17 SOT121 BLF147 38
150 50 20 SOT121 BLF177 62
SSB CLASS-A
f=1.5-30 MHz; d;, ds < —40dB; Vs =28V and 50 V.
P ((VF:I')EP ) ‘{3; (Sé) ENVELOPE NJ;’;'ER PAGE
4 (note 1) 28 23 (note 1) SOT123 BLF244 127
8 28 24 SOT123 BLF145 29
20 (note 1) 28 23 (note 1) SoT121 BLF246 163
8 50 24 SOT123 BLF175 47
VHF BASE STATIONS
f =25 - 175 MHz; class-B operation; Vpg =28 V and 50 V.
P Vis f G, EnvEl Ane TYPE PAGE
w) v) (MHz) (dé) ENVELUFE NUMBER rAuc
3 28 175 14 (note 1) SOT5 BLF241 101
5 28 175 13 SOT123 BLF242 119
15 28 175 13 SOT123 BLF244 127
30 28 175 13 SOT123 BLF245 136
30 28 175 18 (note 1) SOT279 BLF245B 145
30 28 175 20 (note 1) SOT161 BLF245C 154
30 50 108 20 (note 1) SOT123 BLF175 47
60 28 175 19 (note 1) SOT161 BLF246B 172
80 28 108 16 SOT121 BLF246 163
100 50 108 18 SOT119D3 BLF276 191
150 28 108 70 (note 1) SOoT121 BLF147 38
150 50 108 19 (note 1) SOT121 BLF177 62
150 50 175 14 SOT119 BLF277 201
300 28 175 13 (note 1) SOT262A1 BLF248 181
300 50 108 20 SOT262A1 BLF278 211
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VHF MOBILE TRANSMITTERS
f =25 - 175 MHz; class-AB operation; Vpg = 12.5 V.
P, Vos f G, TYPE
W) v (MHz) (dB) ENVELOPE NUMBER PAGE
2 125 175 10 SOT5S BLF241 101
2 12.5 175 13 TO-39/3 BLF241E 110
VHF MOBILE TRANSMITTERS
f =25 - 175 MHz; class-B operation; Vpg = 12.5 V.
P, Vos f G, TYPE
W) v) (MHz) (dB) ENVELOPE NUMBER e
2 12.5 175 10 TO-39/3 BLF221 75
2 12.5 175 9 SOT5 BLF221B 84
6 125 175 15 (note 1) SOT123 BLF244 127
12 125 175 12 (note 1) SOT123 BLF245 136
30 125 175 8.5 SOT123 BLF225 92
UHF BASE STATIONS
f =100 - 500 MHz; class-B operation; Vg = 12.5 Vand 28 V.
P, Vos f G, TYPE
W) vy (MHz) (dB) ENVELOPE NUMBER PAGE
2 125 500 10 SOT172D BLF521 269
5 125 500 10 SOT171 BLF522 280
5 28 500 13 SOT171 BLF542 289
10 28 500 12 SOT171 BLF543 298
20 28 500 1 SOT171 BLF544 309
20 28 500 12 SOT268 BLF544B 320
40 28 500 1 SOT268 BLF545 329
80 28 500 1 SOT268 BLF546 338
100 28 500 10 SOT262A2 BLF547 347
150 28 500 10 SOT262A2 BLF548 356
UHF BASE STATIONS
f =860 - 960 MHz; class-B operation; Vg =28 V.
P, Vs f G, TYPE
W) ) (MHz) (dB) ENVELOPE NUMBER PAGE
10 28 960 8 (note 1) SOT171 BLF543 298
20 28 960 7 (note 1) SOT171 BLF544 309
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TV TRANSPOSERS
Band 3; f = 174 - 230 MHz; class-A operation; Vpg = 28 V.
P, ayme Vps f G, dim I TYPE
(W) v) (MHz) (dB) (dB) (A) ENVELOPE | \ymeer | PAGE
30 28 224.25 [16.5 (note 1) -52 |3 SOT119 BLF346 229
67 (note 2) 28 22425 |11 -52 |2x46 [SOT262A1 |BLF348 238
TV TRANSMITTERS
Band 3; f = 174 - 230 MHz; class-AB operation.
P ayne Vos f G, b TYPE
W) V) (MHz) (dB) (A) ENVELOPE | \umser | PAGE
300 28 225 |10 2x0.25 SOT262A1 | BLF248 181
300 (note 3) 32 225 (12 2x0.25 SOT262A1 | BLF368 247
250 50 225 |14 2x05 SOT262A1 | BLF278 211
250 (note 3) 50 225 |14 2x5 SOT262A1 | BLF378 258
Notes

1. Typical value.
2. AtT,=70°C.
3. At 1 dB power gain compression.
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Line-ups

INTRODUCTION

In this section we present information on recommended
circuit line-ups in the main RF power application areas. A
comprehensive range of output power levels is indicated,
together with our recommended types in their particular
line-up configuration. The necessary drive power level
for each line-up is indicated in the first column.

For TV transposers and transmitters, the input powers
quoted relate to the peak sync levels.

P, &ne fOr transposers is the peak sync output power for a
three-tone intermodulation distortion of -54 dB

(vision carrier -8 dB, sound carrier -7 dB, sideband
signal —16 dB) without pre-correction.

P, &me IS the peak sync output power of a transposer
before the sound carrier has been added. After addition

of the sound carrier, the peak output power will be
approximately twice P, .. In transposers with
pre-correction, the intermodulation distortion is reduced
and therefore P, ., can be increased. However there is
a limit formed by the saturated output power of the
transistor. Taking this into account, P, , is the maximum

value of P, ... in pre-corrected systems.

In the transmitter line-ups, the output stage operates in
class-AB and the driver stages in class-A.

P, onc fOr transmitters is the peak sync output power at
1 dB power gain compression.

Additional information concerning power gain, input
impedance and distortion is available on request.
Detailed reports for some applications are also available.

SSB TRANSMITTERS
f=1.5-30 MHz; Vg =28V
INPUT POWER P, (PEP) Vv,
1st STAGE 2nd STAGE t DS
(mW) W) v)
15 BLF244 (note 1) 2 x BLF246 150 28
30 BLF145 (note 1) 2 x BLF147 300 28
60 BLF246 (note 1) 4 x BLF147 550 28
SSB TRANSMITTERS
f=1.5-30 MHz; Vs =50V
INPUT POWER P, (PEP) \'/
1st STAGE 2nd STAGE t Y
(mW) w) v)
15 BLF244 (notes 1 and 2) 2 x BLF177 300 50
10 BLF175 (note 1) 4 x BLF177 550 50
20 2 x BLF175 (note 1) 8 x BLF177 1000 50
MILITARY COMMUNICATION TRANSMITTERS
f=25-110 MHz; Vg =125V and 28 V.
INPUT POWER P \'/
1st STAGE 2nd STAGE 3rd STAGE L DS
(mW) W) v)
150 BLF242 (note 1) BLF245B - 12 12.5
500 BLF244 (note 1) BLF246B - 60 28
100 BLF242 (note 1) BLF245 (note 1) 2 x BLF246 150 28
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MOBILE TRANSMITTERS
f=68-87.5 MHz; Vps = 125V
INPUT POWER P Y]
1st STAGE 2nd STAGE L DS
(mW) (W) V)
15 BLF221 BLF245 12 125
25 BLF221 BLF225 25 125
BASE STATIONS
f=68-87.5MHz; Vps =28V
INPUT POWER P '/
1st STAGE 2nd STAGE L DS
(mW) " W) v)
30 BLF241 BLF245 30 28
80 BLF242 BLF246 80 28
150 BLF244 BLF147 150 28
FM BROADCAST TRANSMITTERS
f=68-87.5 MHz; Vs =28 Vand 50 V
INPUT POWER P, \'/
1st STAGE 2nd STAGE L s
(mW) (W) v)
240 BLF244 BLF248 300 28
120 - BLF244 (note 2) BLF278 300 50
240 BLF244 (note 2) 2 x BLF278 550 50
320 BLF175 4 x BLF278 1000 50
AM AIRCRAFT TRANSMITTERS
f=108 - 144 MHz; Vps =28 V and 50 V
INPUT POWER P (carr.) V
1st STAGE 2nd STAGE L DS
(mW) W) V)
100 BLF242 BLF246 20 28
280 BLF244 BLF147 35 28
120 BLF242 (note 2) BLF278 75 50
MOBILE TRANSMITTERS
f=182-174 MHz; Vps =125 V
INPUT POWER P, \'/
1st STAGE 2nd STAGE L DS
(mW) W) v)
100 BLF221 BLF245 12 125
150 BLF522 BLF225 25 125
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BASE STATIONS
f=182-174 MHz; Vpg =28 V
INPUT POWER ' P V
1st STAGE 2nd STAGE 3rd STAGE L DS
(mW) ° W) v)
120 BLF241 BLF245 - 30 28
220 BLF242 BLF246 - 80 28
70 BLF241 BLF245 BLF147 150 28
TV TRANSPOSERS
Band 3; f = 174 - 230 MHz; Vpe = 28 V
INPUT POWER P P V,
1st STAGE 2nd STAGE 3rd STAGE 0 (sync) 0 (sat) 0s
(mW) v)
5 BLF242 (note 3) | BLF245B (note 3) | BLF348 40 60 28
12 BLF244 (note 3) | BLF246B (note 3) |2 x BLF348 75 115 28
20 BLF244 (note 3) |2 x BLF346 4 x BLF348 140 220 28
TV TRANSMITTERS
Band 3; f = 174 - 230 MHz; Vs = 32 V and 50 V
INPUT POWER Po (syme) Vos
(mW) 1st STAGE 2nd STAGE 3rd STAGE W
50 BLF242 (note 3) BLF245B (note 3) | BLF368 300 32
100 BLF242 (note 3) BLF246B (note 3) | 2 x BLF368 550 32
160 BLF242 (note 3) 2 x BLF346 4 x BLF368 1000 32
25 BLF242 BLF175 2 x BLF276 150 50
50 BLF242 (notes 2and 3) |2 x BLF175 (note 3) |6 x BLF378 1250 50
AM MILITARY AIRCRAFT TRANSMITTERS
f=100 - 400 MHZ; Vg =28 V
INPUT POWER P, (PEP) v
1st STAGE 2nd STAGE 3rd STAGE L 0s
(mW) W) (V)
30 BLF521 (note 4) BLF542 BLF545 40 28
25 BLF521 (note 4) BLF543 BLF546 80 28
30 BLF521 (note 4) BLF543 BLF547 100 28
100 BLF521 (note 4) BLF544 BLF548 150 28
September 1992 10
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BASE STATIONS
f=400 - 470 MHz; Vo =28V
INPUT POWER P v
1st STAGE 2nd STAGE 3rd STAGE L Y
(mW) W) V)
35 BLF521 (note 4) BLF542 BLF545 40 28
40 BLF521 (note 4) BLF543 BLF546 80 28
45 BLF521 (note 4) BLF544 BLF547 100 28
150 BLF521 (note 4) BLF544 BLF548 150 28
MOBILE TRANSMITTERS
f=400-512 MHz; Vs =125V
INPUT POWER P, \'/
1st STAGE 2nd STAGE 3rd STAGE L Ds
(mW) ' W) \)
50 BLF521 BLF522 - 5 12.5
Notes
1. Class-A.
2. Vps=28 V.
3. Recommended types based on typical behaviour. Bipolar alternatives are: BLV30, BLV31 and BLV32F. (Refer to
Handbook SC08a.)
4. Vpg=125V.

September 1992
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TYPE MODE OF Vos f P, G,
Numper | ENVELOPE | ooEpaTION v | (MHz) W) (dB) PAGE
BLF145 SOT123 SSB; class-A 28 28 8 (note 1) min.24 29
SSB; class-AB 28 28 30 (note 2) typ.20
BLF147 SOT121 SSB; class-AB 28 28 150 (note 3) min.17 38
CW; class-B 28 108 150 typ.70
BLF175 SOT123 SSB; class-A 50 28 8 (note 1) min.24 47
SSB; class-AB 50 28 30 (note 2) typ.24
CW; class-B 50 108 30 typ.20
BLF177 SOT121 SSB; class-AB 50 28 150 (note 3) min.20 62
CW, class-B 50 108 150 typ.19
BLF221 TO-39/3 CW; class-B 125 175 2 min.10 75
BLF221B SOT5 CW; class-B 125 175 2 min.9 84
typ.11.5
BLF225 SOT123 CW,; class-B 125 175 30 min.8.5 92
BLF241 SOT5 CW; class-AB 125 175 2 min.10 101
typ.12.5
CW,; class-B 28 175 3 typ.14
BLF241E TO39/3 CW,; class-AB 12.5 175 2 min.13 110
typ.16
BLF242 SOT123 CW; class-B 28 175 5 min.13 119
typ.16
BLF244 SOT123 CW,; class-B 28 175 15 min.13 127
typ.17
125 175 6 typ.15
BLF245 SOT123 CW,; class-B 28 175 30 min.13 136
typ.15.5
125 175 12 typ.12
BLF245B |SOT279 CW; class-B 28 175 30 min.14 145
typ.18
BLF245C SOT161 CW; class-B 28 175 30 min.16 154
typ.20
BLF246 SOT121 CW,; class-B 28 108 80 min.16 163
CW; class-B 28 108 80 typ.18
CW,; class-C 28 108 80 typ.15
BLF246B SOT161 CW, class-B 28 175 60 min.14 172
typ.19
BLF248 SOT262A1 |CW; class-AB 28 225 300 min.10 181
typ.11.5
28 175 300 typ.13
BLF276 SOT119D3 | CW; class-B 50 225 100 min.13 191
typ.15
50 108 100 min.18
typ.22
BLF277 SOT119 CW,; class-B 50 175 150 min.14 201
typ.17
September 1992 14
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TYPE MODE OF Vos t P G,
numeer | ENVELOPE | opoegaTION V) | (MHz) w) (dB) PAGE
BLF278 SOT262A1 |CW; class-B 50 108 300 min.20 211
typ.22
CW; class-AB 50 225 250 min.14
typ.16
. CW,; class-C 50 108 300 typ.18
BLF346 SOT119 CW, class-A 28 224.25 min.25 (note 4) min.14 229
' typ.20 (note 5) typ.14.5
BLF348 SOT262A1 |CW; class-A 28 22425 |min.67 (note 4) | min.11 238
min.54 (note 5) min.11
BLF368 SOT262A1 |CW; class-AB 32 225 300 min.12 247
35 225 300 typ.14
28 175 300 typ.15
BLF378 SOT262A1 |CW; class-AB 50 225 250 min.14 258
typ.16
45 225 250 typ.15
BLF521 SOT172D |CW; class-B 125 500 2 min.10 269
typ.13
BLF522 SOT171 CW; class-B 125 500 5 min.10 280
typ.11
BLF542 SOT171 CW; class-B 28 500 5 min.13 289
typ.16.5
BLF543 SOT171 CW; class-B 28 500 10 min.12 298
28 960 10 typ.8
BLF544 SOT171 CW,; class-B 28 500 20 min.11 309
28 960 20 typ.7
BLF544B |SOT268 CW; class-B 28 500 20 min.12 320
typ.15
BLF545 SOT268 CW; class-B 28 500 40 min.11 329
typ.13
BLF546 SOT268 CW; class-B 28 500 80 min.11 338
typ.13
BLF547 SOT262A2 |CW; class-B 28 500 100 min:10 347
typ.12
BLF548 SOT262A2 |CW; class-B 28 500 150 min.10 356
typ.11
Notes

1. PEP at d; max.—40 dB.

. PEP at d, typ.—-35 dB.

. PEP at d; max.-30 dB.

- Py gme @t diy =-52dB, T, = 70 °C.
- Py gmc @t diy = =55 dB, Ty = 70 °C.

a b ON

September 1992 15







GENERAL



Philips Semiconductors

RF Power MOS Transistors

General

QUALITY
Total Quality Management

Philips Semiconductors are 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, the basis of which is:

quality assurance

based on ISO 9000 standards, customer standards such
as Ford Q1 and IBM MDQ, and the CECC system of
conformity. Our factories are certified to ISO 9000 and
CECC by external inspectorates

partnerships with customers

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

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.

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. Critical process steps are
100% under statistical process control

November 1992

o 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

¢ periodic inspections to monitor and measure the
conformance of products.

Product reliability

With the increasing complexity of OEM (original
equipment manufacturer) equipment, component
reliability must be extremely high. Our research
laboratories and development departments study the
failure mechanisms of semiconductors. Their studies
have resulted 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 responses

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.

PRO ELECTRON TYPE NUMBERING SYSTEM
Basic type number

This type designation code applies to discrete
semiconductor devices (not integrated circuits), multiples
of such devices, semiconductor chips and Darlington
transistors.

FIRST LETTER

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

A germanium or other material with a band gap of
0.6to1eV

B silicon or other material with a band gap of 1 to
13eV

C gallium arsenide (GaAs) or other material with
a band gap of 1.3 eV or more

R compound materials, e.g. cadmium sulphide.
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SECOND LETTER

The second letter indicates the function for which the
device is primarily designed. The same letter can be
used for multi-chip devices with similar elements.

In the following list low power types are defined by
Run jmb > 15 K/W and power types by Ry, ;m, < 15 K/IW.
A diode; signal, low power

diode; variable capacitance

transistor; low power, audio frequency
transistor; power, audio frequency

diode; tunnel

transistor; low power, high frequency

multiple of dissimilar devices/miscellaneous
devices; e.g. oscillators. Also with special third
letter, see under ’Serial number

diode; magnetic sensitive
transistor; power, high frequency
photocoupler

radiation detector; e.g. high sensitivity
photo-transistor; with special third letter

radiation generator; e.g. LED, laser; with
special third letter

R control or switching device; e.g. thyristor, low
power; with special third letter

transistor; low power, switching

control and switching device; e.g. thyristor,
power; with special third letter

transistor; power, switching

surface acoustic wave device

diode; multiplier, e.g. varactor, step recovery
diode; rectifying, booster

diode; voltage reference or regulator, transient
suppressor diode; with special third letter.

GO Mmoo

[®) vZr T
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SERIAL NUMBER

The number comprises three figures running from 100 to
999 for devices primarily intended for consumer
equipment, or one letter (Z, Y, X, etc.) and two figures
running from 10 to 99 for devices primarily intended for
industrial or professional equipment.(

Version letter

A letter may be added to the basic type number to
indicate minor electrical or mechanical variants of the
basic type.

RATING SYSTEMS

The rating systems described are those recommended
by the 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

() When the supply of these serial numbers is exhausted, the serial number may be expanded to three figures for industrial types and

four figures for consumer types.
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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.

Design maximum rating system

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

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

The equipment manufacturer should design so that,
initially and throughout the life of the device, no design
maximum value for the intended service is exceeded
with a bogey electronic device, under the worst probable
operating conditions with respect to supply voltage

November 1992

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.

DC DRAIN CURRENT RATING

For RF power MOS transistors, the DC drain current
rating is based on the maximum operating junction
temperature of the device. The value specified will raise
the temperature of the die to its maximum allowable
temperature while the case is held at 25 °C. The power
dissipation in the die equals Rp? X Rpgqn)- From the
maximum Rpsg, at T;= 200 °C and the published values
of maximum allowable dissipation, the current rating at
T = 25 °C i8 (Ppmax/Ros(on)*®

LETTER SYMBOLS

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

Basic letters

In the representation of currents, voltages and powers,
lower-case letter symbols are used to indicate all

20
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instantaneous values that vary with time. All other values

are represented by upper-case letters.

Electrical parameters!" of external circuits and of circuits

in which the device forms only a part are represented by
upper-case letters. Lower-case letters are used for the
representation of electrical parameters inherent in the
device. Inductances and capacitances are always
represented by upper-case letters.

The following is a list of basic letter symbols used with
semiconductor devices:

B,b ‘susceptance (imaginary part of an
admittance)

C capacitance

G, g conductance (real part of an admittance)

H, h hybrid parameter

l,i current

L inductance

Pp power

R, r resistance (real part of an impedance)

V,v voltage

X, x reactance (imaginary part of an impedance)

Yy admittance

Z,2z impedance.

Subscripts

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

¢ instantaneous total values, e.g. ip

* average total values, e.g. lpay

peak total values, e.g. Ipy

e root-mean-square total values, e.g. lprus)-

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

¢ instantaneous values, e.g. iy

¢ root-mean-square values, €.9. ly.m)

e peak values, e.g. |y,

¢ average values, e.g. |y

A a
amb
(AV), (av)
B,b
(8O)
(BR)
case
C,c
C
D,d
E,e
F f
G, g
H

h

1, i
j-a
j-mb
K, k

M, m
(min)
(max)
mb
0,0

ov)
Pp
Qq
R, r

The following is a list of subscripts used with basic letter
symbols for semiconductor devices:

anode

ambient

average value
base

breakover
breakdown

case

collector
controllable

drain

emitter

fall, forward (or forward transfer)
gate

holding

heatsink

input

junction to ambient
junction to mounting base
cathode

load

peak value
minimum
maximum
mounting base

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

overload

pulse

turn-off

as first subscript: reverse (or reverse
transfer), rise. As second subscript:
repetitive, recovery. As third subscript: with
a specified resistance between the

terminal not mentioned and the reference
terminal

(1) For the purpose of this publication, the term 'electrical parameters’ applies to four-pole matrix parameters, elements of electrical
equivalent circuits, electrical impedances and admittances, inductances and capacitances.
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(RMS), (rms)  root-mean-square value Examples:
S,s as first subscript: series, source, . L
storage, stray, switching. As second laz continuous (DC) gurrent flowing into the
subscript: surge (non-repetitive). As second gate terminal
third subscript: short circuit between Vazs continuous (DC) voltage between the

the terminal not mentioned and the

reference terminal
stg storage
th thermal
TO threshold
tot total
W working
X, x specified circuit
2,z reference or regulator (zener)
1 input (four-pole matrix)
2 output (four-pole matrix).

Applications and examples
TRANSISTOR CURRENTS

The first subscript indicates the terminal carrying the
current (conventional current flow from the external
circuit into the terminal is positive).

Examples: |p, ip, ig, lgm-

TRANSISTOR VOLTAGES

A voltage is indicated by the first two subscripts: the first

identifies the terminal at which the voltage is measured
and the second the reference terminal or the circuit
node. The second subscript may be omitted when there
is no possibility of confusion.

Examples: Vg, Vas: Vger Vgsm:

SUPPLY VOLTAGES OR CURRENTS

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

Examples: Vpp, lgs.
A reference terminal is indicated by a third subscript.
Example: Vpps.

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. Hyphens may be used to
avoid confusion in multiple subscripts.

November 1992

terminals of second gate and source.

MULTIPLE DEVICES

For multiple unit devices, the subscripts are modified by
a number preceding the letter subscript. Hyphens may
be used to avoid confusion in multiple subscripts.

Examples:
lp continuous (DC) current flowing into the
drain terminal of the second unit
Vo0 continuous (DC) voltage between the

drain terminals of the first and second
units.
ELECTRICAL PARAMETERS

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

Examples:

Ors static value of forward transconductance
in common-source configuration (DC
current gain)

Ros DC value of the drain-source 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:

O small-signal value of the short-circuit
forward transconductance in
common-source configuration

Z,=R;+jX small-signal value of the input

impedance.

If more than one subscript is used, subscripts for which a
choice of style is allowed, the subscripts chosen are all
upper-case or all lower-case.
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Examples: heg, Yres Nres Ors-

FOUR-POLE MATRIX PARAMETERS

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

Examples: h; (or h,,), h, (or hy,), k (or hy,), h, (or h,,).

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

Examples: hy, (or h,,,), heg (O hyyg).

DISTINCTION BETWEEN REAL AND IMAGINARY PARTS

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

Examples: Z; = R, + jX;, Yio = Gro + |Dte-

If such symbols do not exist or are not suitable, the
notation shown in the following examples is used.

Examples:
Re (hy,) etc. for the real part of h,
Im (hy) etc. for the imaginary part of hy,.

HANDLING MOS DEVICES
Electrostatic charges

Electrostatic charges can exist in many things; for
example, man-made-fibre clothing, moving machinery,
objects with air blowing across them, plastic storage
bins, sheets of paper stored in plastic envelopes, paper
from electrostatic copying machines, and people. The
charges are caused by friction between two surfaces, at
least one of which is non-conductive. The magnitude and
polarity of the charges depend on the different affinities
for electrons of the two materials rubbing together, the
friction force and the humidity of the surrounding air.

Electrostatic discharge is the transfer of an electrostatic
charge between bodies at different potentials and occurs
with direct contact or when induced by an electrostatic
field. All of our MOS devices are internally protected
against electrostatic discharge but they can be damaged
if the following precautions are not taken.
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Work station

Figure 1 shows a working area suitable for safely
handling electrostatic sensitive devices. It has a work
bench, the surface of which is conductive or covered by
an antistatic sheet. Typical resistivity for the bench
surface is between 1 and 500 kQ2 per cm?. The floor
should also be covered with antistatic material. The
following precautions should be observed:

¢ persons at a work bench should be earthed via a wrist
strap and a resistor

all mains-powered electrical equipment should be
connected via an earth leakage switch

equipment cases should be earthed

relative humidity should be maintained between 50
and 65%

e an ionizer should be used to neutralize objects with
immobile static charges.

Receipt and storage

MOS devices are packed for dispatch in
antistatic/conductive containers, usually boxes, tubes or
blister tape. The fact that the contents are sensitive to
electrostatic discharge is shown by warning labels on
both primary and secondary packing.

The devices should be kept in their original packing
whilst in storage. If a bulk container is partially unpacked,
the unpacking should be performed at a protected work
station. Any MOS devices that are stored temporarily
should be packed in conductive or antistatic packing or
carriers.

Assembly

MOS devices must be removed from their protective
packing with earthed component pincers or short-circuit
clips. Short-circuit clips must remain in place during
mounting, soldering and cleansing/drying processes. Do
not remove more devices from the storage packing than
are needed at any one time. Production/assembly
documents should state that the product contains
electrostatic sensitive devices and that special
precautions need to be taken.

During assembly, ensure that the MOS devices are the
last of the components to be mounted and that this is
done at a protected work station.

All tools used during assembly, including soldering tools
and solder baths, must be earthed. All hand tools should
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be of conductive or antistatic material and, where
possible, should not be insulated.

Measuring and testing of completed circuit boards must
be done at a protected work station. Place the soldered
side of the circuit board on conductive or antistatic foam
and remove the short-circuit clips. Remove the circuit
board from the foam, holding the board only at the
edges. Make sure the circuit board does not touch the
conductive surface of the work bench. After testing,
replace the circuit board on the conductive foam to await
packing.

Assembled circuit boards containing MOS devices
should be handled in the same way as unmounted MOS
devices. They should also carry warning labels and be
packed in conductive or antistatic packing.

MOUNTING
Mounting recommendations

¢ ensure holes in heatsinks are free from burrs

* ensure the minimum depth of tapped holes is 6 mm
o use 4-40 UNC/2A cheese-head screws

o combine a flat washer with a split washer

» ensure the minimum flatness of the mounting area is

0.02 mm

ensure the roughness of the mounting area is less

than 0.5 um

e ensure a positive clearance exists between leads and
printed circuit board, this prevents upward
lead-bending and consequent damage to the
encapsulation

(2)

(7)

5]

(‘8)

(5)

|

(1)
N
(2) (2)
(3)
£
(4)
(1) Earthing rail.
(2) Resistor (500 kQ + 10%, 0.5 W).
(3) lonizer.
4) Work bench.
(5) Chair.
(6) Wrist strap.
7) Electrical equipment.
(8) Conductive surface/antistatic sheet.

7293061

Fig.1 Protected work station.
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¢ avoid, as much as possible, use of flux or flux
solutions because the flanged devices, although
bubble-tight, are not hermetically sealed. Tin and
wash the printed circuit boards before mounting the
power transistors, then solder the transistors into
place without using flux

o 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

¢ do not use locking washers: the locking action of
these washers can deteriorate in time due to the
washer material being very much harder than that of
most heatsinks.

Table 1 Coefficients of linear thermal expansion

Mounting sequence

¢ apply a thin layer of evenly-distributed heatsink
compound to the heatsink or to the flange

e position the device (place a split washer on top of a
flat washer, and the flat washer on top of the flange)

o tighten the screws until finger-tight (0.05 Nm)

o further tighten the screws alternately until a torque of
0.6 to 0.75 Nm is reached (do not lubricate)

¢ locking of mounting screws: apply the specified
torque to the mounting screws; allow about

30 minutes for them to bed-down; re-tighten them to
the specified torque; apply locking paint.

Thermal behaviour

The coefficients of linear thermal expansion (o) shown in
Table 1 can be used to calculate the thermal expansion
of the different header parts.

SYMBOL ENVELOPE FLANGE LEAD FRAME UNIT
SOT119
SOT121
SOT123 5% 106
SOT160
18. -6 K-t
SOT161 8.3x10 to
SOT171 8.5x10®
SOT273
« SOT279
SOT179 T ex100
SOT262
6.5x10® K-1
SOT268 X to
SOT324 8.5x10%
5.7x10%8
SOT289 6.5x10¢ to K-
6.2x10¢
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MARKING CODES

For the purpose of matched pair applications, RF power
MOS transistors are marked with a code that indicates
their gate-source voltage range (see Table 2).

Table 2 Marking codes for Vg selection

CODE

Vas (V)

N<X<XS<CH0WIOTVOZZIrXccIOGMMOOWP»O ®NOG HDN = O

1.00t0 1.10
1.10t0 1.20
1.20 to 1.30
1.30to 1.40
1.40 to 1.50
1.50 to 1.60
1.60t0 1.70
1.70 t0 1.80
1.80 to 1.90
1.90 to 2.00
2.00t0 2.10
2.10t0 2.20
2.20 to 2.30
2.30t0 2.40
2.40 to 2.50
2.50 to 2.60
2.60 10 2.70
2.70 to 2.80
2.80 to 2.90
2.90 to 3.00
3.00 to 3.10
3.10 t0 3.20
3.20 t0 3.30
3.30 to 3.40
3.40 to 3.50
3.50 to 3.60
3.60 to 3.70
3.70 to 3.80
3.80 to 3.90
3.90 to 4.00
4.00t0 4.10
4.101t04.20
4.20 to 4.30
4.30 to 4.40
4.40 to 4.50
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HF power MOS transistor BLF145

FEATURES PIN CONFIGURATION

¢ High power gain

¢ Low noise figure

¢ Good thermal stability

¢ Withstands full load mismatch.

DESCRIPTION

Silicon N-channel enhancement
mode vertical D-MOS transistor
designed for SSB transmitter
applications in the HF frequency
range.

The transistor is encapsulated in a
4-lead, SOT123 flange envelope,
with a ceramic cap. All leads are
isolated from the flange.

Fig.1 Simplified outline and symbol.

CAUTION
Matched gate-source voltage (Vgs)

groups are available on request. The device is supplied in an antistatic package. The gate-source input must
be protected against static charge during transport and handling.

PINNING - SOT123

PIN DESCRIPTION WARNING

1 drain Product and environmental safety - toxic materials

2 source This product contains beryllium oxide. The product is entirely safe provided

3 gate that the BeO disc is not damaged. All persons who handle, use or dispose

4 source 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.

QUICK REFERENCE DATA
RF performance at T,, = 25 °C in a common source test circuit.
o
f \'/ 1 P G d
MODE OF OPERATION DS D L P (%) 3
MH2) | (V) | (&) (W) (dB) (note 1) (dB)
SSB, class-A 28 28 1.3 8 (PEP) > 24 - < -40
SSB, class-AB 28 28 - 30 (PEP) typ. 20 typ. 40 typ. -35
Note

1. 2-tone efficiency.
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LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Vpss drain-source voltage - 65 \'
+Vass gate-source voltage - 20 \
Ip DC drain current - 6 A
Pyt total power dissipation uptoT,,=25°C - 68 w
Teg storage temperature -65 150 °C
T junction temperature - 200 °C

THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
Ry, jmb thermal resistance from junction to mounting base 2.6 KW
R mb-h thermal resistance from mounting base to heatsink 0.3 KW
10 MRA901
ID 100 7281812
@ —T NP ks
— (1) N 2)
W N 80 oy
7] AN
N
4 \\ 60 _\\\ (1)\
1 N N @ N
40 \
N
~N
20
0.1 0 0 40 80 120 160
" 10 100 Th (°0)
Vps

(1) Current is this area may be limited by Rpggr- (1) Short-time operation during mismatch.

(2) Top,=25°C. (2) Continuous operation.

Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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HF power MOS transistor BLF145
CHARACTERISTICS
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Verpss drain-source breakdown voltage |lp =10 mA; Vgs=0 65 - - \
Ipss drain-source leakage current Vas=0; Vps=28V - - 2 mA
lass gate-source leakage current Ve =20V; Vpg=0 - - 1 HA
Vasgn) gate-source threshold voltage lp=10mA; Vpg=10V 2 - 4.5 \
AVgs gate-source voltage difference |Ip=10mA; Vpg=10V - - 100 |mV

of matched devices
Ors forward transconductance lp=15A;Vpg=10V 1.2 - - S
Ros(on) drain-source on-state resistance [lp=1.5 A;Vgg=10V - 0.4 0.75 |Q
lpsx on-state drain current Vgs=10V; Vps=10V - 10 - A
Ce input capacitance Vas=0; Vpg =28 V; f =1 MHz - 126 |- pF
Cos output capacitance Vas=0; Vps =28 V; f =1 MHz - 75 - pF
Cs feedback capacitance Vas=0; Vps =28 V; f=1MHz - 7 - pF
4 7281805.1 12 l 7281810
mom o /=250
+2 (A) /
/ L 125 9C
/ ° 2
0 7
/ i
) [
: P R 5/
-4 Zanll
///
-6 0 p74
10 102 103 1o () 104 0 10 Vas (V) 20
VDS = 10 V.
Vps=10 V.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.

September 1992 31



Philips Semiconductors Product specification
HF power MOS transistor BLF145
0.8 7281807 .1 240 7281809.1
" o o
(%) 7
0.6 / 180 \\
7 SeNS—t S
0.4 120 18—
N
I~
COS
0.2 60
0 1 160 0
0 40 80 20 T) ©c) 0 10 20 30 Vps V) 40

Ip=15A; Vag =10 V.

Fig.6 Drain-source on-state resistance as a

function of junction temperature, typical values.

Vs = 0; f= 1 MHz.

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values.

25 MAASOO
Crs
(pF)
20 \
15 \\
10 P
T~
\\
P—
5
0
0 10 20 30

Vps V)

Vgs=0; f=1MHz.

Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values.
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APPLICATION INFORMATION FOR CLASS-A OPERATION
Ty =25 °C; Ry, mon = 0.3 K/'W; R1 =26 Q; unless otherwise specified.
RF performance in SSB operation in a common source class-A circuit.
MODE OF f | Vos | 1o P, G, (d";) (:g) z
OPERATION (MH2) | (V) | (A) (W) (dB) (note 1) | (note 1) Q
SSB, class-A 28 28 | 1.3 | 8(PEP) >24 > -40 <-40 18.4 +j5.2
typ. 27 typ. 43 typ. -70

Note

1. Stated figures are maximum values encountered at any driving level between the specified value of PEP and are
referred to the according level of either the equal amplified tones. Related to the according peak envelope power

these figures should be decreased by 6 dB.

7281801

7z81811

30 -20
d
3
Gp (@8) P
(dB) . - e
P
28 7
P
>

26 Te== 4

S

24 -60
0

20 30
P, (W) PEP

Class-A operation; Vpg =28 V; I = 1.3 A;

20 30
Py (W) PEP

Class-A operation; Vpg =28 V; I5=1.3 A;

Ri moh = 0.3 K/W; f = 28 MHz. Ry mon = 0.3 K/W; f = 28 MHz.
solid line: T, = 25 °C. solid line: T, = 25 °C.
dotted line: T,,= 70 °C. dotted line: T, = 70 °C.
Fig.9 Power gain as a function of load power, Fig.10 Third order intermodulation distortion as
typical values. a function of load power, typical values.
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OuTPUT
INPUT 50 Q

50 Q

) ci1 c12
L6 ; l/ 7281846

f =28 MHz.

Fig.11 Test circuit for class-A operation.

List of components (class-A test circuit)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1,C3,C8,C9 | film dielectric trimmer 7 to 100 pF 2222 809 07015
C2,C10 multilayer ceramic chip capacitor 39 pF

(note 1)
C4,C7 multilayer ceramic chip capacitor 100 nF 2222 852 47104
Cs5, C6 multilayer ceramic chip capacitor 27 pF
(note 1)
C11 multilayer ceramic chip capacitor 3x 100 nF 2222 852 47104
C12 electrolytic capacitor 22uF, 63V 2222 030 38228
L1 12 turns enamelled 0.5 mm copper 307 nH length 8 mm;
wire int. dia. 4 mm
L2,L3 stripline (note 2) 330Q length 15 x 6 mm
L4 14 turns enamelled 1 mm copper wire | 1039 nH length 14 mm;
int. dia. 9 mm
LS 9 turns enamelled 1 mm copper wire | 305 nH length 10 mm;
int. dia. 6 mm
L6 grade 3B Ferroxcube wideband HF 4312 020 36640
choke
R1 0.25 W metal film resistor 26 Q
R2 0.25 W metal film resistor 10Q
Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.

2. The striplines are on a double copper-clad printed circuit board, with PTFE fibre-glass dielectric (g, = 4.5),
thickness 46 mm.
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APPLICATION INFORMATION FOR CLASS-AB OPERATION
T, =25 °C; Ry, mp-n = 0.3 K/'W; R1 = 34 Q; unless otherwise specified.
RF performance in SSB operation in a common source class-AB circuit.

d d
MODE OF f Vos | Iba P, G, Mo ( dé) ( dé) Z,
OPERATION (MHz) | (V) | (A) w) (dB) (%) (note 1) (note 1) Q
SSB, class-AB 28 28 | 0.25 | 30 (PEP) | typ.20 typ. 40 typ. -35 typ. -40 8.9+j1.0
Note

1. Stated figures are maximum values encountered at any driving level between the specified value of PEP and are
referred to the according level of either the equal amplified tones. Related to the according peak envelope power
these figures should be decreased by 6 dB.

Ruggedness in class-AB
operation

The BLF145 is capable of
withstanding a load mismatch
corresponding to VSWR = 50
through all phases at P_ = 30 W
single tone under the following
conditions:

Vps =28 V; f =28 MHz; T, = 25 °C;
Ry, moh = 0.3 K/'W at rated load

power.
22 7281800 60 7281804
Gp Tp e
{dB) (%) /
20 — 40
I RN y
\\
N /
18 N 20 /
16 0
0 20 40 PLW) 60 0 20 40 PLW) 60
Class-AB operation; Vpg = 28 V; lpq = 0.25 A; Class-AB operation; Vps =28 V; Ipq = 0.25 A;
Rih moh = 0.3 K/W; f = 28 MHz. R moh = 0.3 K/W; f = 28 MHz.
solid line: T, = 25 °C. solid line: T, = 25 °C.
dotted line: T,, = 70 °C. dotted line: Ty, = 70 °C.
Fig.12 Power gain as a function of load power, Fig.13 Two tone efficiency as a function of load
typical values. power, typical values.
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BLF145

INPUT
50 Q

f =28 MHz.

Fig.14 Test circuit for class-AB operation.

7281847

List of components (class-AB test circuit)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1,C2 film dielectric trimmer 5to 60 pF 2222 809 07011
C3, C6 multilayer ceramic chip capacitor 100 nF 2222 852 47104
C4,C5 multilayer ceramic chip capacitor 27 pF

(note 1)
C7,C10 multilayer ceramic chip-capacitor 39 pF
(note 1)
C8, C9 film dielectric trimmer 7 to 100 pF 2222 809 07015
C11 multilayer ceramic chip capacitor 3x 100 nF 2222 852 47104
C12 electrolytic capacitor 22 uF, 63V 2222 030 38228
L1 13 turns enamelled 0.5 mm copper | 415 nH length 10 mm;
wire int. dia. 5 mm
L2,L3 stripline (note 2) 30Q length 15 x 6 mm
L4 10 turns enamelled 1 mm copper 390 nH length 13 mm;
wire int. dia. 7 mm
L5 9 turns enamelled 1 mm copper 245 nH length 10 mm;
wire int. dia. 5 mm
L6 grade 3B Ferroxcube wideband HF 4312 020 36640
choke
R1 0.5 W metal film resistor 34Q
R2 0.25 W metal film resistor 10 Q
Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.
2. The striplines are on a double copper-clad printed circuit board, with PTFE fibre-glass dielectric (g, = 4.5),

thickness 1/16 mm.
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_20 7281803.1 _20 7281802
/

dg J 95

(dB) 7 (dB)
/ L
-30 7 -30 ,?
/ /
\ . ~N ///r
74 D /
-40 / -40 \ \\//
-50 -50
0 20 9w & 0 20 0 b w 60

Class-AB operation; Vps = 28 V; lpq = 0.25 A;
Ri moh = 0.3 K/W; f = 28 MHz.

solid line: T, = 25 °C.
dotted line: T, = 70 °C.

Fig.15 Third order intermodulation distortion as
a function of load power, typical values.

Class-AB operation; Vpg =28 V; Ipq=0.25 A;
Ry mon = 0.3 KW, f =28 MHz.

solid line: T, = 25 °C.

dotted line: T, = 70 °C.

Fig.16 Fifth order intermodulation distortion as a
function of load power, typical values.

21 7281808.1

p
(dB)

20

1]

0 6 12 18 24 30
f (MHz)

Class-AB operation; Vpg = 28 V; Ipq = 0.25 A;
P =30 W, T, =25 °C; Ry, mpn, = 0.3 K'W;
R1=34Q;Z =89 +j1 Q.

Fig.17 Power gain as a function of frequency,
typical values.
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Table 1 Input impedance as a function of frequency
Class-AB operation; Vps =28 V; Ipq=0.25 A; P, =30 W;

T, =25 °C; Ry, mon = 0.3 K'W; R1 =34 Q;
Z =88 +ji Q.
f Z
(MHz) Q)
1.5 329-j2.2
3.0 324-j43
6.0 30.7 - j8.1
10 27.4-j11.9
15 32.9-j14.6
20 18.5-j15.4
25 15.1 - j15.3
30 12.5-j14.6
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VHF power MOS transistor BLF147
FEATURES PIN CONFIGURATION
e High power gain

e Low intermodulation distortion
» Easy power control

e Good thermal stability

e Withstands full load mismatch.

DESCRIPTION

Silicon N-channel enhancement
mode vertical D-MOS transistor
designed for industrial and military
applications in the HF/VHF
frequency range.

The transistor is encapsulated in a
4-lead, SOT121 flange envelope,
with a ceramic cap. All leads are
isolated from the flange.

A marking code, showing CAUTION
gate-source voltage (Vgs)
information is provided for matched
pair applications. Refer to 'General’
section for further information.

Fig.1 Simplified outline and symbol.

The device is supplied in an antistatic package. The gate-source input must
be protected against static charge during transport and handling.

WARNING
PINNING - SOT121 Product and environmental safety - toxic materials
PIN | DESCRIPTION This product contains beryllium oxide. The product is entirely safe provided
1 drain that the BeO disc is not damaged. All persons who handle, use or dispose
2 source 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
3 gate to the regulations applying at the location of the user. It must never be
4 source thrown out with the general or domestic waste.
QUICK REFERENCE DATA
RF performance at T, = 25 °C in a common source test circuit.
MODE OF f Vps P, G, o d,; ds
OPERATION (MHz2) v) w) (dB) (%) (dB) (dB)
SSB, class-AB 28 28 150 (PEP) > 17 > 35 < -30 < -30
CW, class-B 108 28 150 typ. 70 typ. 70 - -
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VHF power MOS transistor BLF147
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vs drain-source voltage - 65 \
+Vgq gate-source voltage - 20 \
b DC drain current - 25 A
Piot total power dissipation uptoT,,=25°C - 220 w
Tag storage temperature -65 150 °C
T junction temperature - 200 °C

THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
Ry jmb thermal resistance from junction to mounting base 0.8 KW
R mo-h thermal resistance from mounting base to heatsink 0.2 KW
100 e MCA111
300
b
(A) Ptot
N i 1)
Z N 200 -
ON% \2) N@ | S
10 1/ NG S~ =
y — S~

\‘ S~

\\\ 100
‘~ \

0

1 0 50 100 150
1 10 100 Th (°)
Vps @

(1) Current is this area may be limited by Rygn)- (1) Short-time operation during mismatch.

(2) T, =25°C. (2) Continuous operation.

Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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VHF power MOS transistor BLF147
CHARACTERISTICS
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Verpss drain-source breakdown voltage |lp =100 mA; Vg =0 65 - - v
Ipss drain-source leakage current Vas=0; Vpg =28V - - 5 mA
lass gate-source leakage current tVas=20V; Vpg=0 - - 1 pA
Vasun gate-source threshold voltage Ip =200 mA; Vpg =10V 2 - 4.5 v
AVgs gate-source voltage difference of |l =100 mA; Vpg =10V - - 100 |mV

matched pairs
Ors forward transconductance lp=8A;Vps=10V 5 7.5 - S
Rpsion) drain-source on-state resistance [lp=8A;Vg=10V - 0.1 0.15 [Q
losx on-state drain current’ Vas=10V; Vpg=10V - 37 - A
Ce input capacitance Vas=0; Vpg =28 V; f=1MHz - .|450 |- pF
Cos output capacitance Vas=0; Vps=28V; f=1MHz - 360 |- pF
Cs feedback capacitance Vas=0; Vps=28V; f=1MHz - 55 - pF
0 MCA112 60 MCA113
T.C.
(mV/K) Ip
-1 (G |-
40 4 al
2 / //
_3 /’y
20
. /
L oL/
0.01 0.1 1.0 10.0 0 5 10 5 20
Ip (A Ves (V)
Vps =28 V; valid for T, = 25 to 70 °C.
Vps=10V.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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VHF power MOS transistor BLF147
1400 MRA903
170 MCA114 C
(¢F) \
Rps (on) 1200
(ma)
150 1000
800 [\ \
130 \
600 \\\
\\ Cis
110 400 ~—
c
200 0s
90
0 50 100 150 0
Tj (°C) 0 10 20 30 40
Vps V)
lp=8A;Vgs=10V. Vgs=0; f=1MHz.

Fig.6 Drain-source on-state resistance as a Fig.7 Input and output capacitance as functions
function of junction temperature, typical values. of drain-source voltage, typical values.
500 MRA902

CTS
(pF)

400

300

200

|

100

Vbs ¥

Vs =0; f=1 MHz.

Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values.
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VHF power MOS transistor BLF147
APPLICATION INFORMATION FOR CLASS-AB OPERATION
T = 25 °C; Ry, mo-n = 0.2 K'W; Rgg = 9.8 Q; unless otherwise specified.
RF performance in SSB operation in a common source class-AB circuit.
f, = 28.000 MHz; f, = 28.001 MHz.
d, ds
W e W & () ) (¢8) (28)
(note 2) (note 2)
20 to 150 (PEP) 28 28 1 >17 > 35 <-30 <-30
typ. 19 typ. 40 typ. -34 typ. —40

Notes

1. Optimum load impedance: 2.1 + j0 Q.

2. Stated figures are maximum values encountered at any driving level between the specified value of PEP and are
referred to the according level of either the equal amplified tones. Related to the according peak envelope power
these figures should be decreased by 6 dB.

Ruggedness in class-AB
operation

The BLF147 is capable of
withstanding a load mismatch
corresponding to VSWR = 50
through all phases under the
following conditions:

Vps =28V, f = 28 MHz at rated load

power.
30 MCA117 60 MCA118
p
o *)
dB |
(C)] w0 L 1
L~
P
20 7
P
20
10 0
100 0 100 200
PL (W) PEP PL (W) PEP
Class-AB operation; Vpg =28 V; Ipg = 1 A; Class-AB operation; Vps =28 V; Ipg = 1 A;
Ras = 9.8 Q; f, = 28.000 MHz; f, = 28.001 MHz. Res = 9.8 Q; f, = 28.000 MHz; f, = 28.001 MHz.
Fig.9 Gain as a function of load power, typical Fig.10 Efficiency as a function of load power,
values. typical values.
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VHF power MOS transistor BLF147
_20 MCA119 ~20 MCA120
dj ds
(dB) / (dB)
-30 -30
/]
M~ T
—40 \\ —40 — ]
N
-50 -50
—-60 -60
100 200 100 200
PL (W) PEP PL (W) PEP
Class-AB operation; Vps =28 V; lpg =1 A; Class-AB operation; Vps =28 V; lpg = 1 A;
Rgs = 9.8 Q; f, = 28.000 MHz; f, = 28.001 MHz. Rgs = 9.8 Q; f, = 28.000 MHz; f, = 28.001 MHz.
Fig.11 Third order intermodulation distortion as Fig.12 Fifth order intermodulation distortion as a
a function of load power, typical values. function of load power, typical values.

L2

+ I k\
‘ﬂ 7281845.1

+

f=28 MHz.

1
son XA )
c3
4 R1 R2
7 ca4
I E
R3 L5
R4 b
\
Va

Fig.13 Test circuit for class-AB operation.
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VHF power MOS transistor BLF147
List of components (class-AB test circuit)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1,C3, C13,C14 | film dielectric trimmer 7 to 100 pF 2222 809 07015
C2,C8, C9 multilayer ceramic chip capacitor 75 pF

(note 1)
C4,C5 multilayer ceramic chip capacitor 100 nF 2222 852 47104
Cc6 multilayer ceramic chip capacitors |3 x 100 nF 2222 852 47104
in parallel
Cc7 electrolytic capacitor 22uF 63V
C10 multilayer ceramic chip capacitor 100 pF
(note 1)
C11, C12 multilayer ceramic chip capacitor 150 nF
(note 1)
C15 multilayer ceramic chip capacitor 240 pF
(note 1)
L1 6 turns enamelled 0.7 mm copper | 145 nH length 5 mm;
wire int. dia. 6 mm;
leads 2 x 5 mm
L2,L3 stripline (note 2) 411 Q length 13 x 6 mm
L4 4 turns enamelled 1.5 mm copper 148 nH length 8 mm;
wire int. dia. 10 mm;
leads 2 x 5 mm
L5, L6 grade 3B Ferroxcube wideband HF 4312 020 36642
choke
L7 3 turns enamelled 2.2 mm copper | 79 nH length 8 mm;
wire int. dia. 8 mm;
leads 2 x 5 mm
R1, R2 1 W metal film resistor 19.6 Q 2322 153 51969
R3 0.4 W metal film resistor 10 kQ 2322 151 71003
R4 0.4 W metal film resistor 1 MQ 2322 151 71005
R5 1 W metal film resistor 10Q 2322 153 51009
Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.
2. The striplines are on a double copper-clad printed circuit board, with PTFE fibre-glass dielectric (g, = 2.2),

thickness 1.6 mm.
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VHF power MOS transistor BLF147
30 MCA121 10 MCA122

Gp z;
(dB) (@)
—
20 5 E—
10 0=
\\\\‘- “ |
0 -5
0 10 20 30 0 10 20 30
f (MHz) f (MHz)

Class-AB operation; Vps =28 V; lpg =1 A;
Rgas =6.25 Q; P, = 150 W (PEP); R, =2.1 Q.

Fig.14 Gain as a function of frequency, typical

Class-AB operation; Vps =28 V; Ipg =1 A;
Rgs =6.26 Q; P, = 150 W (PEP); R_ = 2.1 Q.

Fig.15 Inputimpedance as a function of

Class-B operation; Vpg =28 V; lpq = 0.2 A;
Res =15 Q; P_ = 150 W.

Fig.16 Input impedance as a function of
frequency (series components), typical values.

values. frequency (series components), typical values.
MCA124 MCA125
4 3
Z; ray
(@) ()]
2 \\ . 2 L
N~ ri
RL
o 1
pon
Re 177 o T~ L
-2 0 <
N )(L
'// N
7
/
—4 -1
0 50 100 150 200 0 50 100 150 200
f (MHz) f (MHz)

Class-B operation; Vps =28 V; Ipq =0.2 A;
Ras =15 Q; P = 150 W.

Fig.17 Load impedance as a function of
frequency (series components), typical values.

September 1992

45




Philips Semiconductors

Product specification

VHF power MOS transistor BLF147
30 MCA123
Gp
(dB)
20
I~
10
0
0 50 100 150 200
f (MHz)

Class-B operation; Vpg =28 V; Ipg = 0.2 A;
Res =15 Q; P = 150 W.

Fig.18 Power gain as a function of frequency,
typical values.
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HF/VHF power MOS transistor BLF175
FEATURES PIN CONFIGURATION
o High power gain

Low intermodulation distortion
* Easy power control

o Good thermal stability

o Withstands full load mismatch

o Gold metallization ensures
excellent reliability.

MBBO072 -2
DESCRIPTION
Silicon N-channel enhancement
mode vertical D-MOS transistor
designed for large signal amplifier
applications in the HF/VHF
frequency range.
The transistor has a 4-lead, SOT123 Fig.1 Simplified outline and symbol.
flange envelope, with a ceramic cap.
All leads are isolated from the flange.
A marking code, showing CAUTION
gate-source voltage (Vgs) - -
information is provided for matched The device is supplied in an antistatic package. The gate-source input must
pair applications. Refer to the be protected against static charge during transport and handling.
'General’ section for further
information. WARNING
PINNING - SOT123 Product and environmental safety - toxic materials
PIN DESCRIPTION This product contains beryllium oxide. The product is entirely safe provided
1 drain 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
2  |source precautions. After use, dispose of as chemical or special waste according
3 gate to the regulations applying at the location of the user. It must never be
4 source thrown out with the general or domestic waste.
QUICK REFERENCE DATA
RF performance at T, = 25 °C in a common source test circuit.
MODE OF f Vos Iba P, G, Mo d,
OPERATION (MHz) v) (mA) w) (dB) (%) (dB)
class-A 28 50 800 8 (PEP) > 24 - < -40
class-AB 28 50 150 30 (PEP) typ. 24 typ. 40 typ. -35
(note 1)
CW, class-B 108 50 30 30 typ. 20 typ. 65 -
Note

1. 2-tone efficiency.
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HF/VHF power MOS transistor BLF175
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Vos drain-source voltage - 110 Vv
+Vgs gate-source voltage - 20 \"
Ip DC drain current - 4 A
Pt total power dissipation uptoTp,=25°C - 68 W
Teg storage temperature -65 150 °C
T junction temperature - 200 °C

THERMAL RESISTANCE
THERMAL

SYMBOL PARAMETER CONDITIONS RESISTANCE
Ry, jmb thermal resistance from junction to mounting base T =25°C; P, =68W 2.6 KW
Ry moh thermal resistance from mounting base to heatsink T =25 °C; P, = 68 W 0.3 KW

MRA905
10 100 7221151.1
o - Ptot
(W)
(A) p N 80 N
1) [/ N e N
N N N2
4 N 60 <
i \ AN
- 40 ™~ \~
\\
N
20
0
0.1 0 40 80 120 160
1 10 100 T, (°C)
Vps V)
(1) Current is this area may be limited by Rpg ). (1) Continuous operation.
(2) Trp =25 °C. (2) Short-time operation during mismatch.
Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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HF/VHF power MOS transistor BLF175
CHARACTERISTICS
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
VRripss drain-source breakdown voltage |[lp=10mA; Vgg=0 110 |- - \
loss drain-source leakage current Ves=0; Vpg =50V - - 100 |pA
lass gate-source leakage current tVgs=20V; Vps=0 - - 1 pA
Vasi gate-source threshold voltage Ip=10mA; Vps=10V 2 - 45 \
AVgs gate-source voltage difference of |1, =10 mA; Vpg=10V - - 100 |mV

matched pairs
Ore forward transconductance lp=1A;Vpg=10V 1.1 1.6 - S
Rosion) drain-source on-state resistance |lp=1A;Vg=10V - 0.75 |15 Q
Ipsx on-state drain current Vas=10V; Vpg=10V - 55 |- A
Ce input capacitance Vas=0; Vps=50V; f=1MHz - 130 |- pF
Cos output capacitance Vgs=0; Vps =50 V; f=1MHz - 36 - pF
Ce feedback capacitance Vgs=0; Vps=50V; f=1MHz - 3.7 - pF
0 MCA277 6 MCA276
T.C. 1
(mV/K) I P L1
-1.0 (A)
/
4
V]

-2.0 4

_3. gill ) /

—4.0

-5.0 0

0.01 0.1 1 0 0
Ip (A Ves (V)
Vps =10 V.
Vps=10V; T;=25°C.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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15 MCA275 400 MCA274
Cc
Rps (on) /
(pF)
@ / 300
]
/ \
200 1
\\\ S— Cis
0.5 \
\
100 —Y-
B S 7 ——
0 0
0 50 100 150 0 10 20 30 40 50
Tj (°C) Vps (V)

lp=1A; Vgs=10V.

Fig.6 Drain-source on-state resistance as a

function of junction temperature, typical values.

Vs =0; f=1MHz.

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values.

. MCA273

Crs
(pF)

100

50

0 10 20 30 40 50
Vps (V)

Vg =0; f=1MHz.

Fig.8 Feedback capacitance as a function of
drain-source voltage, typicai values.
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HF/VHF power MOS transistor BLF175
APPLICATION INFORMATION FOR CLASS-A OPERATION
Th =25 °C; Ry, oy = 0.3 K/W; unless otherwise specified.
RF performance in SSB operation in a common source circuit.
f, = 28.000 MHz; f, = 28.001 MHz.
P f Vos Ioa G, (:é) (:;) Ras
w) (MHz) v (mA) (dB) (note 1) (note 1) Q)
0to 8 (PEP) 28 50 800 >24 >-40 <-40 24
typ. 28 typ. 44 typ. -64 24

Note

1. Stated figures are maximum values encountered at any driving level between the specified value of PEP and are
referred to the according level of either the equal amplified tones. Related to the according peak envelope power
these figures should be decreased by 6 dB.

MCA272 MCA271

Class-A operation; Vps =50 V; Ipg = 0.8 A;

Rgs = 24 Q; f, = 28.000 MHz; f, = 28.001 MHz.
solid line: T, = 25 °C.

dotted line: T, = 70 °C.

Fig.9 Power gain as a function of load power,
typical values.

40 o
Gp d3
(dB) (dB)
30 -20
20 —40 _ ===
"/
Vi
10 —60 |—
0 -80
0 5 10 15 20 0 5 10 15 20
Py (W) PEP P (W) PEP

Class-A operation; Vps =50 V; Ipq = 0.8 A;

Rgs =24 Q; f, = 28.000 MHz; f, = 28.001 MHz.
solid line: T, = 25 °C.

dotted line: T, = 70 °C.

Fig.10 Third order intermodulation distortion as
a function of load power, typical values.

September 1992

51




Philips Semiconductors Product specification

HF/VHF power MOS transistor BLF175
40 MCA270 —20 MCA269
Gp
(dB)
d3
30 (@8)
20 —40
///’
..——//
10
0 —-60
0 10 20 30 40 0 10 20 30 40
f (MHz) f (MHz)
Class-A operation; Vpg = 50 V; lpq = 0.8 A; Class-A operation; Vps =50 V; Ipq= 0.8 A;
P, =8 W (PEP); Rgs =24 Q; f, - f, = 1 MHz. P .=8 W (PEP); Rgs =24 Q; f, - f, = 1 MHz.
Fig.11 Power gain as a function of frequency, Fig.12 Third order intermodulation distortion as
typical values. a function of frequency, typical values.

cS L4
r— 50 0
output
;; c9 ?

e j L3

MCA279

f =28 MHz.

Fig.13 Test circuit for class-A operation.
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HF/VHF power MOS transistor BLF175
List of components (class-A test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1 multilayer ceramic chip capacitor 39 pF
(note 1)
Cc2 multilayer ceramic chip capacitor 3x10nF 2222 852 47103
C3, C4,C6 multilayer ceramic chip capacitor 100 nF 2222 852 47104
C5 multilayer ceramic chip capacitor 10 nF 2222 852 47103
Cc7 multilayer ceramic chip capacitor 3x 100 nF 2222 852 47104
C8 aluminium electrolytic capacitor 10 uF, 63V 2222 030 28109
C9 multilayer ceramic chip capacitor 24 pF
(note 1)
L1 4 turns enamelled 0.6 mm copper | 86 nH length 3.3 mm;
wire int. dia. 5 mm;
leads 2 x 2 mm
L2 36 turns enamelled 0.7 mm copper |20 uH length 30 mm; 4330 030 30031
wire wound on a rod grade 4B1 int. dia. 5 mm
Ferroxcube drain choke
L3 grade 3B Ferroxcube wideband RF 4312 020 36640
choke
L4 8 turns enamelled 1 mm copper 189 nH length 9.5 mm;
wire int. dia. 5 mm;
leads 2 x 3 mm
R1 0.4 W metal film resistor 24Q
R2 0.4 W metal film resistor 1500 Q
R3 0.4 W metal film resistor 10Q
T1 4 : 1 transformer; 18 turns twisted dimensions 4322 020 97171
pair of 0.25 mm copper wire with 9x6x3mm
10 twists per cm, wound on a
grade 4C6 toroidal core
Note

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.
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HF/VHF power MOS transistor BLF175

I 100 mm

=

7226027

7226026

Note: The circuit and components are situated on one side of the epoxy fibre-glass board, the other side being
fully metallized to serve as earth. Earth connections are made by means of hollow rivets and straps at the two
edges and under the source contacts.

Fig.14 Component layout for 28 MHz class-A test circuit.
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HF/VHF power MOS transistor BLF175
APPLICATION INFORMATION FOR CLASS-AB OPERATION
Ty = 25 °C; Ry, . = 0.3 K/W; unless otherwise specified.
RF performance in SSB operation in a common source circuit.
f, = 28.000 MHz; f, = 28.001 MHz.
P, f Vos loa G, ?o (:é) (3&) Res
W) | (MHz) ) (mA) (dB) #) | (noted) | (note1) @
30 (PEP) 28 50 150 typ. 24 typ. 40 typ. -35 typ. —40 22
(note 2)
Notes

1. Stated figures are maximum values encountered at any driving level between the specified value of PEP and are
referred to the according level of either the equal amplified tones. Related to the according peak envelope power

these figures should be decreased by 6 dB.
2. 2-tone efficiency.

Ruggedness in class-AB
operation

The BLF175 is capable of
withstanding a load mismatch
corresponding to VSWR = 50
through all phases at P, = 30 W
single tone under the following
conditions:

Vps =50 V; f = 28 MHz.

28 MCAZ63
Gp
(dB)

26

24

22

20
0 20 40 60
P (W) PEP

Class-AB operation; Vpg =50 V; Ipq=0.15 A;
Ras = 22 Q; f, = 28.000 MHz; f, = 28.001 MHz.

Fig.15 Power gain as a function of load power,
typical values.

MCA267
60 ICA26

/

50 A

40

30

/

20
0 20 40 60
PL (W) PEP
Class-AB operation; Vpg =50 V; lpq=0.15 A;
Rgs = 22 Q; f, = 28.000 MHz; f, = 28.001 MHz.

Fig.16 Two tone efficiency as a function of load
power, typical values.
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HF/VHF power MOS transistor BLF175
0 MCA266 0 MCA265

dj ds
(dB) (dB)

-20 -20

g
—40 // —40 S
—60 —60
0 20 40 60 0 20 40 60
PL (W) PEP P (W) PEP

Class-AB operation; Vpg =50 V; 15 =0.15 A;
Rgs = 22 Q; f, = 28.000 MHz; f, = 28.001 MHz.

Fig.17 Third order intermodulation distortion as
a function of load power, typical values.

Class-AB operation; Vps =50 V; Ipq=0.15 A;
Rgs = 22 Q; f, = 28.000 MHz; f, = 28.001 MHz.

Fig.18 Fifth order intermodulation distortion as a
function of load power, typical values.

500
input

+Vg

f =28 MHz.

Fig.19 Test circuit for class-AB operation.

f Cc10

500
output

]
I
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HF/VHF power MOS transistor BLF175
List of components (class-AB test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1,C10 multilayer ceramic chip capacitor 62 pF
(note 1)
C2, C4, C8, C11 film dielectric trimmer 5 to 60 pF 2222 809 07011
C3 multilayer ceramic chip capacitor 51 pF
(note 1)
Cs, C6, C9 multilayer ceramic chip capacitor 100 nF 2222 852 47104
C7 multilayer ceramic chip capacitor 10 pF
(note 1)
C12 aluminium electrolytic capacitor 10 uF, 63V 2222 030 28109
L1 9 turns enamelled 1 mm copper 280 nH length 11 mm;
wire int. dia. 6 mm;
leads 2 x 4 mm
L2,L3 stripline (note 2) 30 Q length 10 mm;
width 6 mm
L4 14 turns enamelled 1 mm copper 1650 nH length 20 mm;
wire int. dia. 12 mm;
leads 2 x 2 mm
LS 10 turns enamelled 1 mm copper 380 nH length 13 mm;
wire int. dia. 7 mm;
leads 2 x 3mm
L6 grade 3B Ferroxcube wideband RF 4312 020 36640
choke
R1 0.4 W metal film resistor 22Q
R2 0.4 W metal film resistor 1MQ
R3 0.4 W metal film resistor 10Q
Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.
2. The striplines are on a double copper-clad printed circuit board, with PTFE fibre-glass dielectric (g, = 4.5),

thickness 1.6 mm.
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HF/VHF power MOS transistor BLF175

-— 150 mm |

o %
Y ]

7226025

7226024

Note: The circuit and components are situated on one side of the epoxy fibre-glass board, the other side being
fully metallized to serve as earth. Earth connections are made by means of hollow rivets and straps at the two
edges and under the source contacts.

Fig.20 Component layout for 28 MHz class-AB test circuit.
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HF/VHF power MOS transistor BLF175

MCA264

20—
z ™~
i
@)
10 Il
0 N
\\\\\
-10 —
Xj
0 10 20 30 40
f (MHz)

Class-AB operation; Vpg =50 V; Ipg=0.15 A;
P, =30 W (PEP); Rgs =22 Q.

Fig.21 Input impedance as a function of

frequency (series components), typical values.

50

MCA263

Zy
(@)
40
RL
30
20
10
L—
XL
0 ]
0 10 20 30
£ (MHz)

Class-AB operation; V=50 V; I, =0.15 A;
P =30 W (PEP); Ry =22 Q.

Fig.22 Load impedance as a function of
frequency (series components), typical values.

MCA262
30

(dB)

20

0 10 20 30
f (MHz)

Class-AB operation; Vpg = 50 V; Ipq=0.15 A;
P, =30 W (PEP); Rgs =22 Q.

Fig.23 Power gain as a function of frequency,
typical values.
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HF/VHF power MOS transistor BLF175

APPLICATION INFORMATION FOR CLASS-B OPERATION
RF performance in SSB operation in a common source circuit.

MODE OF f Vos Ipa P, G, Mo Ras
OPERATION (MHz2) v) (mA) w) (dB) (%) Q
CW, class-B 108 50 30 30 typ. 20 typ. 65 10
10 MCA261 [ 50 MCA260
\ @
Z; (@
(“S ) 40 \
RL
s A
N 30 \ N
Yy N\ =
o 20 N X\L \
N
10
Xj T | —
\L_,//I’/
5 100 200 % 100 200
f (MHz) f (MHz)
Class-B operation; Vg = 50 V; lpg = 30 mA; Class-B operation; Vpg =50 V; lpq = 30 mA;
P =30W; Rgs=10 Q. P.=30W; Rgs=10Q.
Fig.24 Input impedance as a function of Fig.25 Load impedance as a function of
frequency (series components), typical values. frequency (series components), typical values.
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BLF175

MCA259
30

(dB)

20

f (MHz)

Class-B operation; Vpg = 50 V; lIpg = 30 mA;
P.=30W; Rgs =10 Q.

Fig.26 Power gain as a function of frequency,
typical values.

September 1992

61



Philips Semiconductors

HF/VHF power MOS transistor

FEATURES

¢ High power gain

Low intermodulation distortion
e Easy power control

e Good thermal stability

o Withstands full load mismatch.

DESCRIPTION

Silicon N-channel enhancement
mode vertical D-MOS transistor
designed for industrial and military
applications in the HF/VHF
frequency range.

The transistor is encapsulated in a
4-lead, SOT121 flange envelope,
with a ceramic cap. All leads are
isolated from the flange.

A marking code, showing
gate-source voltage (Vgs)
information is provided for matched
pair applications. Refer to the
'General’ section for further
information.

PINNING - SOT121

Product specification

BLF177

PIN CONFIGURATION

Fig.1 Simplified outline and symbol.

CAUTION

The device is supplied in an antistatic package. The gate-source input must

be protected against static charge during transport and handling.

WARNING

Product and environmental safety - toxic materials

PIN DESCRIPTION This product contains beryllium oxide. The product is entirely safe provided
1 drain that the BeO disc is not damaged. All persons who handle, use or dispcse
of this product should be aware of its nature and of the necessary safety
2 |source precautions. After use, dispose of as chemical or special waste according to
3 |gate the regulations applying at the location of the user. It must never be thrown
4 source out with the general or domestic waste.
QUICK REFERENCE DATA
RF performance at T, = 25 °C in a common source test circuit.
MODE OF f Vos P, G, o d, ds
OPERATION (MHz) v) W) (dB) (%) (dB) (dB)
SSB class-AB 28 50 150 (PEP) > 20 > 35 < =30 < -30
CW class-B 108 50 150 typ. 19 typ. 70 - -
September 1992 62




Fniips Semiconductors Product specification
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LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Vps drain-source voltage - 110 Vv
+Vas gate-source voltage - 20 \
Ip DC drain current - 16 A
Pt total power dissipation upto T, =25°C - 220 W
Teg storage temperature -65 150 °C
T; junction temperature - 200 °C

THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
Ry jmb thermal resistance from junction to mounting base max. 0.8 KW
R moh thermal resistance from mounting base to heatsink max. 0.2 K'W
50 MRA906
300 MCA249
)
- Ptot
A
( )10 - \\ W
=(1)Z (2 ~_
- \s\ 200 Ny \ ™
"4 1
\ \
(2 ~
1 100 \
I~
0
0.1 0o 50 100 150
1 10 100 500 Th (°C)
Ybs ¥

(1) Current is this area may be limited by Rpg . (1) Short-time operation during mismatch.

(@) T,=25°C. (2) Continuous operation.

Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.

September 1992 63



Philips Semiconductors

Product specification
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CHARACTERISTICS
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Veross drain-source breakdown voltage |lp =50 mA; Vgs=0 110 |- - \
Ibss drain-source leakage current Vas=0; Vps =50V - - 25 |mA
lass gate-source leakage current +Ves=20V; Vps=0 - - 1 HA
Vasan gate-source threshold voltage lp=50mA; Vpg=10V 2 - 4.5 \
AVgs gate-source voltage difference of |l =50 mA; Vpg=10V - - 100 |mV

matched pairs
s forward transconductance lp=5A;Vpg=10V 4.5 6.2 - S
Robs(on) drain-source on-state resistance |l =5A;Vgs=10V - 0.2 0.3 Q
Iosx on-state drain current Vas=10V; Vpg=10V - 25 - A
Ce input capacitance Vas=0; Vpg=50V; f=1MHz - 480 |- pF
Cos output capacitance Vaes=0; Vps=50V; f=1MHz - 190 |- pF
C. feedback capacitance Vas=0; Vpg=50V; f=1MHz - 14 - pF
0 MCA248 30 MCA247
T.C.
(mV/K) Ip
-1 o)
/
20 /
2 ]
/
-3 /
1 10
—4 111
-5 0 /
0.01 0.1 1 10 0 5 0 5
Ip (A Ves (V)
Vps = 10 V; valid for Ty, = 25 to 70 °C.
Vps =10 V.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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HF/VHF power MOS transistor BLF177
MCB888
400 MCA246 1200
c
i 5F)
300 Vd 800
pd
’/’/’,/’V/' Cis
200 400 \
——— Cos
100
0 50 100 o
Tj (°C) 0 20 40 60
Vos (V)

lp=5A; Vgs =10 V.

Fig.6 Drain-source on-state resistance as a

function of junction temperature, typical values.

Vgs =0; f=1MHz.

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values.

MCA244
300

Crs
(pF)

200

100

0 10 20 30 40 50
Vps (V)

Vs = 0; f= 1 MHz.

Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values.
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HF/VHF power MOS transistor BLF177

APPLICATION INFORMATION FOR CLASS-AB OPERATION

Th =25 °C; Ry, mo-n = 0.2 KIW; Z, = 6.25 + jO Q unless otherwise specified.
RF performance in SSB operation in a common source class-AB circuit.

f, = 28.000 MHz; f, = 28.001 MHz.

MODE OF f Vos o P G, o (:E) (:g)
OPERATION | (MHz) ] (A) W) (dB) O | oo | ota)

SSB, class-AB | 28 50 07 | 2010150 | >20 >35 <30 | <30
(PEP) | typ.35 | typ.40 | typ.-35 | typ.-38

Note

1. Stated figures are maximum values encountered at any driving level between the specified value of PEP and are
referred to the according level of either the equal amplified tones. Related to the according peak envelope power
these figures should be decreased by 6 dB.

Ruggedness in class-AB
operation

The BLF177 is capable of
withstanding a load mismatch
corresponding to VSWR = 50
through all phases under the
following conditions:

Vps = 50 V; f = 28 MHz at rated

output power.
30 MCA243 80 MCA118
G p
(dg) (%)
L —1
20 40
)/V
A
10 20
0 0
0 100 200 0 100 200
P (W) PEP PL (W) PEP
Class-AB operation; Vpg = 50 V; lpq=0.7 A; Class-AB operation; Vps =50 V; Ipg = 0.7 A;
Rgs = 5 Q; f, = 28.000 MHz; f, = 28.001 MHz. Rgs =5 Q; f, = 28.000 MHz; f, = 28.001 MHz.
Fig.9 Power gain as a function of load power, Fig.10 Two tone efficiency as a function of load
typical values. power, typical values.

September 1992 66



Philips Semiconductors Product specification

HF/VHF power MOS transistor BLF177
-20 MCA242 20 MCA241
dj ds
(dB) 7 (dB)
L~
I~ L—
~40 / —40 —
\/
-60 -60
100 200 0 100 200
PL (W) PEP PL (W) PEP
Class-AB operation; Vpg = 50 V; lpg = 0.7 A; Class-AB operation; Vg =50 V; Ipq= 0.7 A;
Rgs =5 Q; f, = 28.000 MHz; f, = 28.001 MHz. Rgs = 5 Q; f, = 28.000 MHz; f, = 28.001 MHz.
Fig.11 Third order intermodulation distortion as Fig.12 Fifth order intermodulation distortion as a
a function of load power, typical values. function of load power, typical values.

ci14

output
input 509
5090

Cc15
C13

7223075

f=28 MHz.

Fig.13 Test circuit for class-AB operation.
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List of components (class-AB test circuit)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1, C4,C13,C14 | film dielectric trimmer 7 to 100 pF 2222 809 07015
Cc2 multilayer ceramic chip capacitor 56 pF

(note 1)
C3,C11 multilayer ceramic chip capacitor 62 pF
(note 1)
C5, C6 multilayer ceramic chip capacitor 100 nF 2222 852 47104
Cc7 multilayer ceramic chip capacitor 3x 100 nF 2222 852 47104
C5 multilayer ceramic chip capacitor 10 nF 2222 852 47103
C7 multilayer ceramic chip capacitor 3x 100 nF 2222 852 47104
Cc8 electrolytic capacitor 22pF 63V
C9, C10 multilayer ceramic chip capacitor 20 pF
(note 1)
Cc12 multilayer ceramic chip capacitor 100 pF
(note 1)
Ci5 multilayer ceramic chip capacitor 150 pF
(note 1)
L1 5 turns enamelled 0.7 mm copper 133 nH length 4.5 mm;
wire int. dia. 6 mm;
leads 2 x 5 mm
12,13 stripline (note 2) 411 Q length 13 x 6 mm
L4 7 turns enamelled 1.5 mm copper | 236 nH length 12.5 mm;
wire int. dia. 8 mm;
leads 2 x 5 mm
L5 grade 3B Ferroxcube wideband HF 4312 020 36642
choke
L6 5 turns enamelled 2 mm copper 170 nH length 11.5 mm;
wire int. dia. 8 mm;
leads 2 x 5 mm
R1, R2 1 W metal film resistor 10Q
R2 0.4 W metal film resistor 10 kQ
R3 0.4 W metal film resistor 1 MQ
R5 1 W metal film resistor 10 kQ
Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.
2. The striplines are on a double copper-clad printed circuit board, with PTFE fibre-glass dielectric (g, = 2.2),

thickness 1.6 mm.
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HF/VHF power MOS transistor BLF177
10 MCA236 30 MCA237
z; Gp
) (8) —
— —
5 ’\\ 20
0 Sy 10
\\ X
-5 0
0 10 20 30 0 10 20 30
f (MHz) f (MHz)

Class-AB operation; Vpg =50 V; lpq = 0.7 A;
P, =150 W (PEP); Rgs = 6.25 Q; R, = 6.25 Q.

Fig.14 Input impedance as a function of

frequency (series components), typical values.

Class-AB operation; Vps =50 V; Ipg = 0.7 A;
P, =150 W (PEP); Rgs = 6.25 Q; R, = 6.25 Q.

Fig.15 Power gain as a function of frequency,
typical values.
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APPLICATION INFORMATION FOR CLASS-B OPERATION
T, =25 °C; Ry, mo-n = 0.2 K'W; Rgg = 15.8 Q; unless otherwise specified.
RF performance in CW operation in a common source class-B test circuit.
MODE OF f Vs loa P, G, Mo
OPERATION (MH2) v) (A) W) (dB) (%)
CW, class-B ; 108 50 0.1 150 typ. 19 typ. 70
30 MCA240 100 MCA239
Gp
(dB) n
_—_ (%)
20 T\\__‘ T |
50
10
0 0
0 100 200 0 100 200
PL(W) PL(W)
Class-B operation; Vpg = 50 V; Ipq = 100 mA; Class-B operation; Vpg = 50 V; lpqg = 100 mA;
Rgs = 15.8 Q; f = 108 MHz. Rgs=15.8 Q; f= 108 MHz.
Fig.16 Power gain as a function of load power, Fig.17 Two tone efficiency as a function of load
typical values. power, typical values.
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HF/VHF power MOS transistor

BLF177

MCA238
200

PL

W /

100

PINW)

Class-B operation; Vpg = 50 V; lpq = 100 A;
Rgs = 15.8 Q; f = 108 MHz.

Fig.18 Load power as a function of input power,
typical values.

f=108 MHz.

Fig.19 Test circuit for class-B operation.
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List of components (class-B test circuit)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1,C2,C16,C18 | film dielectric trimmer 251020 pF 2222 809 07004
C3 multilayer ceramic chip capacitor 20 pF

(note 1)
C4,C5 multilayer ceramic chip capacitor 62 pF
(note 1)
Cs6, C7, C9, C10 multilayer ceramic chip capacitor 1nF
(note 1)
c8 multilayer ceramic chip capacitor 100 nF 2222 852 47104
C11 multilayer ceramic chip capacitor 10 nF 2222 852 47103
Ci12 multilayer ceramic chip capacitor 3x 100 nF 2222 852 47104
C13,C14 multilayer ceramic chip capacitor 36 pF
(note 1)
Ci5 multilayer ceramic chip capacitor 12 pF
(note 1)
C17 multilayer ceramic chip capacitor 5.6 pF
(note 1)
Cc19 electrolytic capacitor 4.4 uF, 63V 2222 030 28478
L1 3 turns enamelled 0.8 mm copper | 22 nH length 5.5 mm;
wire int. dia. 3 mm;
leads 2 x 5 mm
L2 stripline (note 2) 64.7 Q 31 x3mm
L3, L4 stripline (note 2) 411 Q 10 x 6 mm
L5 6 turns enamelled 1.6 mm copper 122 nH length 13.8 mm;
wire int. dia. 6 mm;
leads 2 x 5 mm
L6 grade 3B Ferroxcube wideband HF 4312 020 36642
choke
L7 1 turn enamelled 1.6 mm copper 16.5 nH int. dia. 9 mm;
wire leads 2 x 5 mm
L8 2 turns enamelled 1.6 mm copper | 34.4 nH length 3.9 mm;
wire int. dia. 6 mm;
leads 2 x 5 mm
R1, R2 1 W metal film resistor 31.6Q
R3 0.4 W metal film resistor 1kQ
R4 cermet potentiometer 5kQ
R5 0.4 W metal film resistor 442 Q
R6 1 W metal film resistor 10Q
Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.
2. The striplines are on a double copper-clad printed circuit board, with PTFE fibre-glass dielectric (g, = 2.2),

thickness 1.6 mm.

September 1992

72



Philips Semiconductors Product specification
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7222995

7222996

The circuit and components are situated on one side of the epoxy fibre-glass board, the other side being fully
metallized to serve as earth. Earth connections are made by means of hollow rivets, whilst under the source
leads and at the input and output copper straps are used for a direct contact between upper and lower sheets.

Fig.20 Component layout for 108 MHz class-B test circuit.
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4 MCA234 10 MCA233
Zj
(@ N\ \
2 \\1 ri 2L
@ \ \
0 A
5
Xj \
-2 7
A%
vl A
-4 7 \‘§
o 100 200 % 100 200
f (MHz) f (MHz)

Class-B operation; Vpg =50 V; Ipq=0.1 A;
P, =150 W; Rgg = 15 Q.

Fig.21 Input impedance as a function of

frequency (series components), typical values.

Class-B operation; Vpg =50 V; Ipg=0.1 A;
P =150 W; Rgs =15 Q.

Fig.22 Load impedance as a function of
frequency (series components), typical values.

Zj Z  MmBasm

Fig.23 Definition of MOS impedance.

MCA235
30

(¢B) AN

N
20 N

10

f (MHz)

Class-B operation; Vpg =50 V; lpg = 0.1 A;
P =150 W; Rgs =15 Q.

Fig.24 Power gain as a function of frequency,
typical values.
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T L O N B AN RTINS

HF/VHF power MOS transistor BLF221

FEATURES PIN CONFIGURATION

¢ High power gain

e Easy power control
» Gold metallization ’ d
e Good thermal stability \“} E g @ s

o Withstands full load mismatch. ’ MBB072-2
Bottom view MSB009 - 1

DESCRIPTION

Silicon N-channel enhancement
mode vertical D-MOS transistor
designed for communications

transmitter applications in the CAUTION
HF/VHF frequency range.

Fig.1 Simplified outline and symbol.

The device is supplied in an antistatic package. The gate-source input must

This transistor is encapsulated in a be protected against static charge during transport and handling.

3-lead, SOT5 (TO-39/3) metal

envelope, with the source connected
to the case. WARNING

Product and environmental safety - toxic materials

PINNING - TO-39/3 This product contains beryllium oxide. The product is entirely safe provided

PIN DESCRIPTION that the BeO discs are not damaged. All persons who handle, use or
- dispose of this product should be aware of its nature and of the necessary
1 drain : . . .
safety precautions. After use, dispose of as chemical or special waste
2 |gate according to the regulations applying at the location of the user. It must
3 source never be thrown out with the general or domestic waste.

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

f \/ P G n
MODE OF OPERATION vy L 4 >
(MHz) Vv W) (dB) (%)
CW, class-B 175 12.5 2 > 10 > 50
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LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Vos drain-source voltage - 40 \"
+Vgs gate-source voltage - 20 Vv
lp DC drain current - 1 A
Pt total power dissipation uptoT,,=25°C - 8 W
Teg storage temperature -65 150 °C
T junction temperature - 200 °C

THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
Ry jmb thermal resistance from junction to mounting base 22 KW
R moh thermal resistance from mounting base to heatsink 3 KW
5 MRAS07 12 MCB814
b
Ptot
” “ AN
(2
8 N \\\
1
' TS T
— ()4 NG) ~
va A\ . \\
V4 N .
0'11 10 100 00 40 80 120 160
Vps V) Th (°C)

(1) Current is this area may be limited by Rpg - (1) Continuous operation.

(2) Tow, =25°C. (2) Short-time operation during mismatch.

Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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CHARACTERISTICS
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Verpss drain-source breakdown voltage |lp =3 mA;Vgs=0 40 - - \"
Ipss drain-source leakage current Vas=0; Vps =125V - - 10 pA
lass gate-source leakage current Vs =20V; Vpg=0 - - 1 pA
Vash gate-source threshold voltage lp=3mA; Vps=10V 2 - 4.5 Vv
Os forward transconductance Ip=03A;Vps=10V 80 136 |- mS
Rosion) drain-source on-state resistance |l =0.3 A;Vgs=15V - 3.5 4 Q
Ipsx on-state drain current Vas=15V; Vpg=10V - 13 |- A
Ce input capacitance Ves=0; Vpg=125V;f=1MHz |- 53 |- pF
Cee output capacitance Vas=0; Vpg=125V;f=1MHz |- 78 |- pF
Cs feedback capacitance Vgs=0; Vpg=125V;f=1MHz |- 1.8 |- pF

MCB812 MCB813
15 1600
Ip L
T.C. 1
(mV/K) (mA) 4
10 l 1200 / //
va
5 800 /
/ /
’ /
0 o 400
1] /
_5 0 /
1 10 100 1000 0 4 8 12 16 20
Ip (mA) Ves (V)
Vps =10 V.
Vps =10 V; T;=25 °C.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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5 MCB811 30 MCB810
Rps(on) c
(@ .
‘ = o)
/
20
3 \
COS
2 \\
10
\ Cis —L\-“
1 ]
0 0
0 40 80 0 160 0 4 8 2 16
Tj (°C) Vps (V)

Ves=15V; lp=0.3 A,

Fig.6 Drain-source on-state resistance as a
function of junction temperature, typical values.

Vgs = 0; f = 1 MHz.

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values.

MCB809

Crs
(pF)

Vgs=0; f=1MHz.

Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values.
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APPLICATION INFORMATION FOR CLASS-B OPERATION
Tmo = 25 °C; Rgs = 237 Q; unless otherwise specified.
RF performance in CW operation in a common source class-B test circuit.
f Vos Ioa P, G, o
MODE OF OPERATION (MHz2) ™ (mA) w) (dB) (%)
CW, class-B 175 125 20 2 >10 >50
typ. 13 typ. 55
Ruggedness in class-B operation
The BLF221 is capable of
withstanding a load mismatch
corresponding to VSWR = 50:1
through all phases under the
following conditions:
Vpg = 16.5 V; f = 1756 MHz at rated
load power.
20 MCB808 100 4 MCB807
Gp KD PL
(dB) N (%) w)
16 80
\\EP 3
N —
12 D 60
L
N 2 /
8 AN 40
1
4 20
0 Y 0
1.0 1.5 2.0 25 3.0 3.5 0 0.2 0.4 0.6 0.8
PL (W) PiNW)

Class-B operation; Vpg = 12.5 V; Ipg = 20 mA;
f=175 MHz.

Fig.9 Power gain and efficiency as a functions
of load power, typical values.

Class-B operation; Vpg = 12.5 V; Ipg = 20 mA;
f=175 MHz.

Fig.10 Load power as a function of input power,
typical values.
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c10

c8
> ~ 500

AT -; output
o CM .

50 Q
input

MCAB15

f=175 MHz.

Fig.11 Test circuit for class-B operation.
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List of components (class-B test circuit)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1, C11 film dielectric trimmer 2to9 pF 2222 809 09005
C2, C9 film dielectric trimmer 2to 9 pF 2222 809 09002
C3, C5 multilayer ceramic chip capacitor 1nF, 500 V

(note 1)
C4, C6 multilayer ceramic chip capacitor 2x100 nF 2222 852 47104
in parallel,
50V
c7 Sprague electrolytic tantalum 22uF,35V
capacitor
(01:] multilayer ceramic chip capacitor 5.1 pF, 500 V
(note 1)
C10 multilayer ceramic chip capacitor 9.1 pF, 500 V
(note 1)
L1 6 turns enamelled 0.8 mm copper | 137 nH length 5.1 mm
wire int. dia. 4.5 mm
leads 2 x 5 mm
L2,L3 stripline (note 2) 81 Q 8 mm x 2 mm
L4 3 turns enamelled 1 mm copper 57 nH length 5 mm
wire int. dia. 6 mm
leads 2 x 5 mm
LS 9 turns enamelied 1 mm copper 355 nH length 11 mm
wire int. dia. 7 mm
leads 2 x 5 mm
L6 grade 3B Ferroxcube RF choke 4312 020 36642
R1 0.4 W metal film resistor 237 Q 2322 151 72371
R2 0.4 W metal film resistor 1kQ 2322 151 71002
R3 0.4 W metal film resistor 1MQ 2322 151 71005
R4 10 turns cermet potentiometer 5kQ
R5 0.4 W metal film resistor 7.5kQ 2322 151 77502
R6 1 W metal film resistor 10Q 2322 153 51009
Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.
2. The striplines are on a double copper-clad printed circuit board, with PTFE fibre-glass dielectric (g, = 2.2),

thickness 1.6 mm.
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BLF221

100 mm

The circuit and components are situated on one side of the printed circuit board, the other side being fully
metallized, to serve as a ground plane. Earth connections are made by means of copper straps and hollow rivets
for a direct contact between upper and lower sheets. Heatsinking is achieved by pressing the transistor against
a brass thermal conductor (10 x 20 x 1.5 mm), which is connected to the heatsink by four screws.

Fig.12 Component layout for 175 MHz class-B test circuit.
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250 i 50 MCBBOS
Zi 7L
@ 200 (@
40
150 \\ —
ri RL
100 NC 30 —~
50 o —_—
— 20
o L d—
-50 10 ,4/
1 /
\\» . ”——’ ]
—_ i -~
100 ~ X .
0 50 100 150 200 0 50 100 150 200
f (MHz) f (MHz)

Class-B operation; Vps = 12,5 V; Ipg = 20 mA;
Res =237 Q; P =2 W.

Fig.13 Input impedance as a function of

frequency (series components), typical values.

Class-B operation; Vpg = 12.5 V; Ipg = 20 mA,;
Res=237Q; P =2W.

Fig.14 Load impedance as a function of
frequency (series components), typical values.

Zi Z\  wmBAs®

Fig.15 Definition of MOS impedance.

MCB804

20

(dB)

15

0 50 100 150 200
f (MHz)

Class-B operation; Vpg = 12.5 V; Ipg = 20 mA;
Rgs =237 Q; P =2 W.

Fig.16 Power gain as a function of frequency,
typical values.
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HF/VHF power MOS transistor BLF221B

FEATURES PIN CONFIGURATION

¢ High power gain
Easy power control
Gold metallization

Good thermal stability g
Withstands full load mismatch. (e.; E 0 @ s

DESCRIPTION Bottom view MSB009 - 1

Silicon N-channel enhancement
mode vertical D-MOS transistor
designed for communications
transmitter applications with a Fig.1 Simplified outline and symbol.
nominal supply voltage of 12.5V, in
the HF/VHF frequency range.

The transistor is encapsulated in a CAUTION
3-lead, SOT5 (TO-39) metal
envelope, with the drain connected
to the case.

The device is supplied in an antistatic package. The gate-source input must
be protected against static charge during transport and handling.

PINNING - SOT5

PIN DESCRIPTION
1 source
2 gate
3 drain

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

f Vbs P G, Mo
(MHz) v) W) (dB) (%)
CW, class-B 175 12,5 2 29 =50

MODE OF OPERATION
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HF/VHF power MOS transistor BLF221B
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Vos drain-source voltage - 40 \"
+Vgs gate-source voltage - 20 \"

Ip DC drain current - 1 A
Pyt total power dissipation uptoT,,=25°C - 7.4 W
Taq storage temperature -65 150 °C
T, junction temperature - 200 °C
THERMAL RESISTANCE
THERMAL
SYMBOL PARAMETER CONDITIONS RESISTANCE
Ry jmb thermal resistance from junction to mounting base | T,,=25°C; P, =74 W 23.5 KW
Ry mo-h thermal resistance from mounting base to heatsink | T,,=25°C; P, =74 W 3.5 KW
5 Mnasos 10 MRA914
| Prot
D W)
(A) 8
g
\\
1 . 6
— () @
# N ) N
// \\ IS
AN 2
N
0.1 0
1 10 Ve ) 100 0 20 40 60 80 100 120 140
DS Tmb (°C)

(1) Current is this area may be limited by Rpgor-

(2) T, =25°C. Continuous operation.

Fig.2 DC SOAR. Fig.3 Power/temperature derating curve.
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HF/VHF power MOS transistor BLF221B
CHARACTERISTICS
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Verpss drain-source breakdown voltage |l =3 mA; Vgs=0 40 - - \"
Ioss drain-source leakage current Vas=0; Vpg =125V - - 10 HA
lass gate-source leakage current Ve =20V; Vpg = - - 1 pA
Vasan gate-source threshold voltage lp=3mA; Vps=10V 2 - 4.5 \
s forward transconductance: lp=03A; V=10V 80 136 |- mS
Ropson) drain-source on-state resistance |lp=0.3 A;Vgs=15V - 3.5 4 Q
losx on-state drain current Ves=10V; Vpg =15V - 1.3 - A
Ce input capacitance Ves=0; Vpg=125V;f=1MHz |- 53 |- pF
Cee output capacitance Ves=0; Vps=125V;f=1MHz |- 78 |- pF
Ce feedback capacitance Ves=0; Vpg =125V, f=1MHz |- 1.8 - pF

15 McB812 1600 MCB813
Ip L
T.C. A
(mv/%) } (mA) //
10 1200 / V4
/
5 800 /
1/ /
0 I / 400 /
/—"” /
-5 0 /
1 10 100 1000 0 4 8 12 16 20
Ip (mA) Ves (V)
Vps =10 V.
Vps=10V; T;=25°C.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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HF/VHF power MOS transistor BLF221B
5 MCB811 30 MCB810
RpS(on) c
o) C
4 = (>F)
1 \
20
3 \
Ncos
? 10 \\
~_Cis I R e
,
o] 0
o] 40 80 0 160 0 4 8 12 16
Tj (°C) Vps (V)

Ip=0.3A; Vgg =15 V.

Fig.6 Drain-source on-state resistance as a
function of junction temperature, typical values.

Vgs =0; f =1 MHz.

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values.

MCB809

Vps (V)

Ves =0; f=1 MHz.

Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values.
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Preliminary specification

HF/VHF power MOS transistor BLF221B
APPLICATION INFORMATION FOR CLASS-B OPERATION
T = 25 °C; Rgs = 221 Q; unless otherwise specified.
RF performance in CW operation in a common source class-B test circuit.
f V I P, G n
MODE OF OPERATION vy ba L L4 e
(MHz) (v) (mA) W) (dB) (%)
CW class-B 175 12,5 20 2 29 =50
typ. 11.5 typ. 58
Ruggedness in class-B operation
The BLF221B is capable of
withstanding a load mismatch
corresponding to VSWR = 50
through all phases under the
following conditions:
Vps = 1565 V; f = 175 MHz;
Tmp = 25 °C at rated load power.
20 MRAS® 100 35 MRA913
gain n F,L
(dB) (%) W 5
16 80
\gain 25 -
N L
12 AN 60 //
></—"' 2 /
N
S /
8 i < 40 1857
N~
1
4 20
0.5
01 1 30 % 0.2 0.4 0.6
4 1.8 22 2.6 : : !
P W) PiNW)
Class-B operation; Vpg = 12.5 V; Ipq = 20 mA; Class-B operation; Vpg = 12.5 V; lpg = 20 mA;
f=175 MHz. f=175 MHz.
Fig.9 Power gain and efficiency as a functions Fig.10 Load power as a function of input power,
of load power, typical values. typical values.
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HF/VHF power MOS transistor BLF221B
input
50 Q
f=175 MHz.
Fig.11 Test circuit for class-B operation.
List of components (class-B test circuit)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1,C6 film dielectric trimmer 4 to 40 pF 2222 809 07008
c2, C7 film dielectric trimmer 2.5t0 20 pF 2222 809 07004
C3,C5 multilayer ceramic chip capacitor 1nF 2222 581 13102
C4,C8 multilayer ceramic chip capacitor 100 nF 2222 852 47104
L1 6 turns enamelled 0.5 mm copper | 64.7 nH length 5.8 mm

wire int. dia. 3 mm
leads 2 x 5 mm
L2 10 turns enamelled 0.5 mm copper | 178 nH length 7.4 mm
wire int. dia. 3.5 mm
leads 2 x 5 mm
L3 4 turns enamelled 1 mm copper 56.9 nH length 6.5 mm
wire int. dia. 4.5 mm
leads 2 x 5 mm
L4 grade 3B Ferroxcube RF choke 4312 020 36640
R1 0.4 W metal film resistor 2x442 Q 2322 151 74421
in parallel
R2 0.4 W metal film resistor 100 kQ 2322 151 71004
R3 0.4 W metal film resistor 1kQ 2322 151 71002
R4 0.4 W metal film resistor 10Q 2322 151 71009
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HF/VHF power MOS transistor BLF221B

MEA812

112 mm

i . mounting
: @ screws Q)
o @ s o

MEA811

The circuit and components are situated on one side of the printed circuit board, the other side being fully
metallized, to serve as a ground plane. Earth connections are made by means of copper straps and hollow rivets
for a direct contact between upper and lower sheets. Heatsinking is achieved by pressing the transistor against

an insulating thermal conductor (Al,O-disc), which is attached to a track on the printed circuit board. This track
is connected to the heatsink by means of four screws.

Fig.12 Component layout for 175 MHz class-B test circuit.
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HF/VHF power MOS transistor BLF221B
z; 200 3 MRAg1! 5 50 MRA912
L
@ 160 \ Q)
F
40 L
120 fi T~
80 a0 N -
40 —~—
0 20
fl/
-40 1 ]
10 L
80 X '/// A
1 .-// ’7
-120 0
0 50 100 150 200 0 50 100 150 200
f (MH2) t (MH2)

Class-B operation; Vpg = 12.5 V; Ipg = 20 mA;
Rgs =221 Q; P =2 W.

Fig.13 Input impedance as a function of

frequency (series components), typical values.

Class-B operation; Vpg = 12.5 V; lpq = 20 MA;
Res =221 Q; P, =2 W.

Fig.14 Load impedance as a function of
frequency (series components), typical values.

Zi Z  wmea®

Fig.15 Definition of MOS impedance.

16 MRA910
gain
(dB)
— —
12 ——
\
8
4
0
0 50 100 150 200
f (MHz)

Class-B operation; Vpg = 12.5 V; Ipqg = 20 mA;
Rgs=221 Q; P =2 W.

Fig.16 Power gain as a function of frequency,
typical values.
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VHF power MOS transistor

FEATURES

o Easy power control
¢ Good thermal stability
o Withstands full load mismatch.

DESCRIPTION

Silicon N-channel enhancement
mode vertical D-MOS transistor
designed for communications
transmitter applications in the VHF
frequency range.

The transistor is encapsulated in a
4-lead, SOT123 flange envelope,
with a ceramic cap. All leads are
isolated from the flange.

PINNING - SOT123

Product specification

BLF225

PIN CONFIGURATION

Fig.1 Simplified outline and symbol.

CAUTION

PIN DESCRIPTION
1 drain
2 source
3 gate
4 source

The device is supplied in an antistatic package. The gate-source input must
be protected against static charge during transport and handling.

QUICK REFERENCE DATA

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.

RF performance at T, = 25 °C in a common source test circuit.

f '/ P, G n
MODE OF OPERATION DS L p D
(MHz) v) (W) (dB) (%)
CW, class-B 175 12.5 30 >85 > 60
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VHF power MOS transistor BLF225
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Vos drain-source voltage - 40 Vv
Vs gate-source voltage - 20 \
Ip DC drain current - 9 A
Pt total power dissipation upto T, =25°C - 68 W
Tag storage temperature -65 150 °C
T; ' junction temperature - 200 °C

THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
Ry jmb thermal resistance from junction to mounting base 2.6 KW
Rin mb-h thermal resistance from mounting base to heatsink 0.3 KW
50 MRA915 100 MCB163
Ptot
:E) )

80

10 = ™~ 5

EZF <@ so |
4 N m ™
N
N 40 >~
1 ~C
20
0
0 40 80 120 160
0.1 Th (°C)
1 10 100
Vos M

(1) Current is this area may be limited by Rpg - (1) Continuous operation.

(2) T, =25°C. (2) Short-time operation during mismatch.

Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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VHF power MOS transistor BLF225

CHARACTERISTICS

T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vrpss drain-source breakdown voltage | Vgs = 0; I = 30 mA 40 |- - v
loss drain-source leakage current Vgs=0; Vpg =125V - - 1 mA
lass gate-source leakage current +Vgg=20V; Vpg=0 - - 1 HA
Vasqn) gate-source threshold voltage Ip=30mA; Vpg=10V 2 - 45 |V
Ors forward transconductance Ip=35A;Vps=10V 1.5 22 - S
Ros(on) drain-source on-state resistance |l =3.5A; Vgg=15V - 025 {035 |Q
Ipsx on-state drain current Ves=15V; V=10V - 16 - A
Ce input capacitance Ves=0; Vpg=125V;f=1MHz |- 120 |- pF
Cos output capacitance Vas=0; Vps =125V, f=1MHz |- 140 |- pF
Ce feedback capacitance Vgs=0; Vps=125V;f=1MHz |- 20 - pF

6 MEA741 20 MRA244- 1

T.C. .
(mV/K) D
4 (A) -
/ 15 ,/
2 / //
0 / 10 /
/
2 St /
= ] 5 /
-4 Sl /
y
- ° 0 /s 10 15 20
1
102 10 om0 Vas ¥
Vps =10 V.
o Vps =10 V.
Fig.4 Temperature coefficient of gate-source i ) )
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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VHF power MOS transistor BLF225
0.5 MCB166 600 MEA739
Rps(on)
()] c
0.4 (pF)
0.3 400 t
" \
0.2 \ Cos
0.1 200 c \\
] Cis —— |
0
0 50 100 0
! 5 4 8 12 16
Vps (V)

Ves=15V; lp=35A.

Fig.6 Drain-source on-state resistance as a

function of junction temperature, typical values.

Vas=0; f=1MHz.

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values.

MRA242 -1

Crs
(pF)

40 \

20 -

12 VDS v 16
Vs =0; f=1MHz.

Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values.
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VHF power MOS transistor BLF225

APPLICATION INFORMATION FOR CLASS-B OPERATION
Ty, =25 °C; Ry, mon = 0.3 K/W; unless otherwise specified.
RF performance in CW operation in a common source class-B test circuit.

f Vos Ina P G, Ne
MODE OF OPERATION (MH2) v (mA) W) (dB) (%)
CW, class-B 175 125 100 30 >8.5 > 60
typ.9.5 | typ.70

Ruggedness in class-B operation

The BLF225 is capable of
withstanding a load mismatch
corresponding to VSWR = 50
through all phases under the
following conditions:

Vps = 15.5 V; f = 175 MHz at rated

load power.
MCB161 MEA740

20 80 50
Gp // n PL
(¢B) P = ) o

15 v 60 40

]
30 //
10 ™ 40 /
N S 7

0 10 20 30 40 50
PL (W) 0
0 4 8 pyw 12
Class-B operation; Vpg = 12.5 V; Ipg = 100 mA; Class-B operation; Vpg =.12.5 V; I5q = 100 mA;
f=175 MHz. f=175 MHz.
Fig.9 Power gain and efficiency as functions of Fig.10 Load power as a function of input power,
load power, typical values. typical values.
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VHF power MOS transistor

BLF225

f=175 MHz.

500
input

Fig.11 Test circuit for class-B operation.

MCB173

September 1992 97



Philips Semiconductors Product specification
VHF power MOS transistor BLF225
List of components (class-B test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1 film dielectric trimmer 4 to 40 pF 2222 809 07008
C2, C10 film dielectric trimmer 5to 60 pF 2222 809 07011
C3 multilayer ceramic chip capacitor 100 pF, 500 V
(note 1)
C4 ceramic chip capacitor 100nF, 50V 2222 852 47104
C5 multilayer ceramic chip capacitor 680 pF, 500 V
(note 1)
C6 electrolytic capacitor 10 uF, 63V 2222 030 38109
c7 polyester capacitor 100 nF, 250 V
c8 multilayer ceramic chip capacitor 43 pF, 500 V
(note 1)
Cc9 film dielectric trimmer 7 to 100 pF 2222 809 07015
L1 3 turns enamelled 0.5 mm copper wire | 18 nH length 3.3 mm
int. dia. 2 mm
leads 2 x 5 mm
L2,L3 stripline (note 2) 31 Q 12 x 6 mm
L4 3 turns enamelled 1.5 mm copper wire | 28 nH length 8.2 mm
int. dia. 4 mm
leads 2 x 5 mm
L5 grade 3B Ferroxcube RF choke 4312 020 36642
L6 1 turn enamelled 1.5 mm copper wire | 36 nH length 4 mm
int. dia. 3.5 mm
leads 2 x 5 mm
R1 0.4 W metal film resistor 1kQ 2322 151 51002
R2 0.4 W metal film resistor 1MQ 2322 151 51005
R3 10 turns cermet potentiometer 5kQ
R4 0.4 W metal film resistor 10Q 2322 151 51009
Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.

2. The striplines are on a double copper-clad printed circuit board, with epoxy fibre-glass dielectric (g, = 4.5),
thickness Y16 inch.
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VHF power MOS transistor BLF225

150 mm

72mm

7226463

7226464

The circuit and components are situated on one side of the epoxy fibre-glass board, the other side being fully
metallized to serve as earth. Earth connections are made by means of copper straps and holiow rivets for a
direct contact between upper and lower sheets.

Fig.12 Component layout for 175 MHz class-B test circuit.
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VHF power MOS transistor BLF225
10 MCB170 , 4 MCB171
Zi @
@ : 3
0 . LY
2 B
/
-10 / Ve 1
X 0 —
-20 / \‘\L\ XL
/ .
-30 -2
0 50 100 150 200 0 50 100 150 200
f (MHz) f (MHz)

Class-B operation; Vpg = 12.5 V; lpq = 100 mA;
P, =30W.

Fig.13 Input impedance as a function of
frequency (series components), typical values.

Class-B operation; Vpg = 12.5 V; Ipg = 100 mA;
P =30 W.

Fig.14 Load impedance as a function of
frequency (series components), typical values.

Zi AR

Fig.15 Definition of MOS impedance.

MGA053
30
Gp
(dB)
20
N
\\
10 \\‘
0
0 50 100 150 200
f(MHz)

Class-B operation; Vpg = 12.5 V; lpq = 100 mA;
P =30 W.

Fig.16 Power gain as a function of frequency,
typical values.
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HF/VHF power MOS transistor BLF241

FEATURES PIN CONFIGURATION

e High power gain
e Easy power control
¢ Good thermal stability

¢ Withstands full load mismatch
« Gold metallization ensures 5 d
excellent reliability. i g s

MBBO72 -2
Bottom view MSB009 - 1

DESCRIPTION

Silicon N-channel enhancement
mode vertical D-MOS transistor
designed for professional transmitter

applications in the HF/VHF Fig.1 Simplified outline and symbol.
frequency range.

The transistor is encapsulated in a
3-lead SOT5 (TO-39) metal
envelope with the drain connected

to the case. The device is supplied in an antistatic package. The gate-source input must
be protected against static charge during transport and handling.

CAUTION

PINNING - SOT5
PIN DESCRIPTION
1 source
2 gate
3 drain
QUICK REFERENCE DATA
RF performance at Ty, = 25 °C in a common source test circuit.
f \ 1 P G n
PERATION DS ba L L4 D
MODE OF OPERATION | (mhz) V) (mA) W) (dB) (%)
CW, class-AB 175 12.5 100 2 > 10; < 50;
typ. 12.5 typ. 55
CW, class-B 175 28 10 3 typ. 14 typ. 50
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Product specification

HF/VHF power MOS transistor BLF241
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vos drain-source voltage - 65 v
+Vgs gate-source voltage - 20 Vv
I DC drain current - 0.8 A
Piot total power dissipation uptoT,,=25°C - 8.75 W
Tag storage temperature -65 150 °C
T; junction temperature - 200 °C

THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
Ri jmb thermal resistance from junction to mounting base 20 KW
5 i 15 7221742
'
Gy Ptot
W)
1
— 2 -~ 10
— (1) > () "
~
N ~
0.1 ) 5 @
0

0.01 0 50 100 Trb ©c) 150

1 10 100

Vpg V)
(1) Current is this area may be limited by Rpg,- (1) Short-time operation during mismatch.
(2) Ty =25 °C. (2) Continuous operation.
Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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HF/VHF power MOS transistor BLF241

CHARACTERISTICS

T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. [ MAX. | UNIT
Verppss drain-source breakdown voltage |1, =50 mA; V45 =0 65 - - \"
loss drain-source leakage current Ves=0; Vpg=28V - - 10 pA
lass gate-source leakage current +Vgs=20V; Vpg=0 - - 1 HA
Vasin gate-source threshold voltage lp=3mA; V=10V 2 - 45 Vv
Ors forward transconductance Ip=03A;Vps=10V 0.16 |0.24 (- S
Rops(on) drain-source on-state resistance |l =0.3 A;Vgg=10V - 3.3 5 Q
lpsx on-state drain current Vas=10V; Vpg=10V - 1.2 - A
Ce input capacitance Vas=0; Vpg=125V;f=1MHz |- 16 - pF
Cee output capacitance Vas=0; Vpg=125V;f=1MHz |- 13 - pF
Ce feedback capacitance Vgs=0; Vps=125V;f=1MHz |- 24 |- pF

MBB777
4
15 7221753
T.C.
(MV/K) o 1
2 (A) /
/ 1
° / ’/ / /
/ /
- 0.5
-2
, /|
o 0 5
-4
0 100 200 | () 300 Vas ™)
VDS = 12.5 V.
Vps=10V; T;=25°C.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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HF/VHF power MOS transistor BLF241
6 MBB778 30 MBB776
R DS (on) — / c L
Q) (PF)
4 '/ 20 \
/ \\$\¥ Cie
\\&
2 10
% 50 100 150 0
T °0) 0 10 20 vpgv 30

lp=0.3A; Vgs =10 V.

Fig.6 Drain-source on-state resistance as a

function of junction temperature, typical values.

Vgs=0; f=1MHz.

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values.

MBB775

Crs
(pF)

Vps(v) 3
Vas=0; f=1MHz.

Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values.

7221745

20

(dB) A\

10 \

4 6
PoutW)

solid line: Vpg = 12.5 V.
dotted line: Vpg =28 V.

Fig.9 Power gain as a function of load power,
typical values.
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Product specification

HF/VHF power MOS transistor BLF241
5 7221751 80 7221741
Pout n
w) / (%)
4 /
/ 80 T3
7 A -
3 ; — 7 7
/ /V " Vv
21
20
1
0 0
0 0.5 F’,N(W) 1 0 2 4 POUTW) 6

solid line: Vpg = 12.5 V.
dotted line: Vpg =28 V.

Fig.10 Output power as a function of input

solid line: Vpg = 12.5 V; Ipg = 100 MA; Rgg = 220 Q.
dotted line: Vg = 28 V; Ipq = 10 MA; Rgg = 47 Q.

Fig.11 Efficiency as a function of output power,

power, typical values. typical values.
APPLICATION INFORMATION
Ty = 25 °C; Ry, mo-n = 0.2 K/W; unless otherwise specified.
RF performance in SSB operation in a common source circuit.
MODE OF f Vos lpa P, G, o Regs
OPERATION (MHz) v) (mA) W) (dB) (%) (Q)
CW class-AB 175 12.5 100 2 > 10 < 50 220
typ. 12,5 typ. 55
CW class-B 175 28 10 3 typ. 14 typ. 50 47

Ruggedness in class-B operation

The BLF241 is capable of
withstanding a load mismatch
corresponding to VSWR = 50
through all phases under the
following conditions:

Vps =28V, f=175 MHz; T, = 70 °C;
Ry, moh = 8.8 K/W at rated output
power.
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Product specification

HF/VHF power MOS transistor BLF241
output
input 50Q
50 Q
f=175 MHz
Fig.12 Test circuit.
List of components
COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1,Cé6 film dielectric trimmer 4t0 40 pF 2222 809 07008
C2,C7 film dielectric trimmer 2.5t0 20 pF 2222 809 07004
C3,C5 multilayer ceramic chip capacitor 1nF 2222 581 13102
C4,C8 multilayer ceramic chip capacitor 100 nF 2222 852 47104
L1 6 turns enamelied 0.5 mm copper | 64.7 nH length 5.8 mm
wire int. dia. 3 mm
leads 2 x 5 mm
L2 10 turns enamelled 0.5 mm copper | 178 nH length 7.4 mm
wire int. dia. 3.5 mm
leads 2 x 5 mm
L3 4 turns enamelled 1 mm copper 56.9 nH length 6.5 mm
wire int. dia. 4.5 mm
leads 2 x 5 mm
L4 grade 3B Ferroxcube RF choke 4312 02036640
R1 0.4 W metal film resistor 2x442 Q
in parallel
R2 0.4 W metal film resistor 100 kQ
R3 0.4 W metal film resistor 1kQ
R4 0.4 W metal film resistor 10Q
Note

1. AtVpg =28V operation, L3 = 102.2 nH and R1 =2 x 95.3 Q in parallel.
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HF/VHF power MOS transistor BLF241

@

MEA812

112 mm

mounting

& @ sc.zrge;gs QD

MEA811

The other side of the board is fully metallized, to serve as a ground plane. Earth connections are made by
means of copper foil straps and hollow rivets for a direct contact between upper and lower sheets. Heatsinking is
achieved by pressing the transistor against an insulating thermal conductor (Al,O,-disc), which is attached to a
track on the printed circuit board. This track is connected to the heatsink by means of four screws.

Fig.13 Component layout for 175 MHz test circuit.
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HF/VHF power MOS transistor BLF241
20 7221746 50 7221739
AN
Gp f), ‘\\\ "
) (9)) —_—
~N
15 I o -
N 1
N —1
N L1
-50 V,/
10 -100
0 100 200 0 100 f (MHz) 200

f (MHz)

Class-AB operation; Vpg = 12.5 V; lpg = 100 mA;
Ras =220 Q.

Fig.14 Power gain as a function of frequency,

Class-AB operation; Vpg = 12.5 V; lpg = 100 mA;
Rgs =220 Q.

Fig.15 Inputimpedance as a function of
frequency (series components), typical values.

typical values.
an 7221740
40
z ~
@ T~
\\"‘L
~
20
XL
//—-—
P
0
0 100 200

f (MHz)

Class-AB operation; Vpg = 12.5 V; lpq = 100 mA;
Ras =220 Q.

Fig.16 Load impedance as a function of

frequency (series components), typical values.
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HF/VHF power MOS transistor BLF241
7221747 30 7221750
20 , \
i
Q) 20 \
e, \\
(dB) - 10 I~ i
—
N
15 0
N~
-10 X
T
-20 — P
10 -30
0 100 f (MH2) 200 0 100 f (MHz) 200

Class-B operation; Vps = 28 V; Ipqg = 10 mA;
Rgs = 47 Q.

Fig.17 Power gain as a function of frequency,
typical values.

Class-B operation; Vps =28 V; Ipq = 10 mA;
Rgs = 47 Q.

Fig.18 Inputimpedance as a function of
frequency (series components), typical values.

7221748

150

Zy
Q)

100 \
=

N
B
/ —Y ™~
XL \ \\
50
N
\\
0
0 100 f (MH2) 200

Class-B operation; Vps =28 V; Ipg = 10 mA,;
Rgs = 47 Q.

Fig.19 Load impedance as a function of

frequency (series components), typical values.
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HF/VHF power MOS transistor

FEATURES

e High power gain

Easy power control

Gold metallization

Good thermal stability
Withstands full load mismatch.

DESCRIPTION

Silicon N-channel enhancement
mode vertical D-MOS transistor
designed for communications
transmitter applications in the
HF/VHF frequency ranges.

The transistor is encapsulated in a
3-lead, SOT5 (TO-39/3) metal
envelope, with the source connected
to the case.

PINNING - TO-39/3

Product specification

BLF241E

PIN CONFIGURATION

Bottom view

d
g S

MBBo72 -2
MSB009 - 1

Fig.1 Simplified outline and symbol.

CAUTION

The device is supplied in an antistatic package. The gate-source input must
be protected against static charge during transport and handling.

PIN DESCRIPTION
1 drain
2 gate
3 source

WARNING

Product and environmental safety - toxic materials

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

QUICK REFERENCE DATA

RF performance at T, = 25 °C in a common source test circuit.

f \"/ P G n
MODE OF OPERATION DS L L4 D
(MHz) V) (W) (dB) (%)
CW, class-AB 175 125 2 >13 > 50
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HF/VHF power MOS transistor BLF241E
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vos drain-source voltage - 65 \
+Ves gate-source voltage - 20 \

Ip DC drain current - 0.8 A
Pt total power dissipation upto T, =25°C - 12 w
Tog storage temperature -65 150 °C
T; junction temperature - 200 °C
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
Ry, jmb thermal resistance from T =25°C; P =12W 14.5 KW
junction to mounting base
R mo-h thermal resistance from T =25 °C; P, =12W 3 KW
mounting base to heatsink

. MRA389
5 MRA917 16
P
Ip tot 15
W) 14
(A) 13
P
1 = 12 \\ @
— 7 1 [ N
—(1) 2
( ( 10 L \
7 . ) —
7 i~ N
0.1 6 \\‘
5 I~ ~
4
3
2
1
0.01 0
1 10 v 100 0 10 20 30 40 50 60 70 80 90 100110120130
ps M 0
Th (°C)
(1) Current is this area may be limited by Rpg oy (1) Continuous operation.
(2) T, =25°C. (2) Short-time operation during mismatch.
Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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Product specification

HF/VHF power MOS transistor BLF241E
CHARACTERISTICS
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. [ UNIT
Vgrpss drain-source breakdown voltage |Vgs=0; Ip = 0.1 mA 65 - - \
Ipss drain-source leakage current Vgs=0; Vpg =28V - - 10 A
lass gate-source leakage current +Vgs=20V; Vpg=0 - - 1 pA
Vasun gate-source threshold voltage lp=83mA; V=10V 2 - 45 |V
Ore forward transconductance lp=03A;Vpg=10V 160 |- - mS
Rosion) drain-source on-state resistance |lp=0.3 A;Vgs=10V - 33 |5 Q
Ipsx on-state drain current Ves=10V; Vpg=10V 1 12 |- A
Ce input capacitance Ves=0; Vpg=125V;f=1MHz |- 16 18 pF
Ce output capacitance Vas=0; Vps =125V, f=1MHz |- 13 15 pF
Cs feedback capacitance Vas=0; Vpg =125V, f=1MHz |- 24 |3 pF

MBB777
4
TC. 15 7221753
(mV/K -
mV/K) I 1
2 ) /
— | /
0 ’ /
L~
e /
~ 0.5
> /
/ /
-4 0 0 5
0 100 200 I (mA) 300 Vas V)
Vps =125 V.
Vps=10V; T;=25°C.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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HF/VHF power MOS transistor BLF241E
6 MBB778 30 MBB776
R DS (on) / c \
@ ~ (PF) \
4 ,/ 20
/ ‘\\bN Cis
N
\\ Cos
2 10 —
o 0
° %0 100 1, o¢) 150 0 10 20 vpgv 0
Ves=10V; ;=03 A. Vgs =0; f=1MHz
Fig.6 Drain-source on-state resistance as a Fig.7 Input and output capacitance as functions
function of junction temperature, typical values. of drain-source voltage, typical values.
6 MBB775
Crs

(pF) \
4

Vs = 0; f= 1 MHz.

Fig.8 Feedback capacitance as a function of
-drain-source voltage, typical values.
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HF/VHF power MOS transistor BLF241E
APPLICATION INFORMATION FOR CLASS-AB OPERATION
Ty, = 25 °C unless otherwise specified.
RF performance in CW operation in a common source class-AB test circuit.
f Vv, l P G n
MODE OF OPERATION Ds oa L P o
° (MH2) V) (A) W) | @8 (%)
CW, class-AB 175 125 0.1 2 >13 > 50
typ. 16 typ. 55
Ruggedness in class-AB
operation
The BLF241E is capable of
withstanding a full load mismatch
corresponding to VSWR = 50
through all phases under the
following conditions:
Vps = 16.5 V, f = 175 MHz, at rated
load power.
MRA384 MRA388
22 80 35
gain :/l) PL
@8} 20 70 o W 3
18 et /‘/ 60 25 /'4//’
6 50
1 pd ~ o
14 \C 40 /
/ n 15—£
12 g 30 /
20 !
10 \ l
8 10 0.5
6 0 0
0 0.5 1 15 2 25 3 0 005 01 015 02 025 03 035
PLW) Pin(W)
Class-AB operation; Vpg = 12.5 V; Ipqg=0.1 A; Class-AB operation; Vpg = 12.5 V; Ipq = 0.1 A;
f=175 MHz. f=175 MHz.
Fig.9 Power gain and efficiency as functions of Fig.10 Load power as a function of input power,
load power, typical values. typical values.
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HF/VHF power MOS transistor BLF241E

500

50 0 output

input

=175 MHz.

Fig.11 Test circuit for class-AB operation.
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HF/VHF power MOS transistor BLF241E

List of components (class-AB test circuit)

COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
Ct1,C11 film dielectric trimmer 2to 9 pF 2222 809 09005
C2,C9 film dielectric trimmer 2to9 pF 2222 809 09002
C3, C5 multilayer ceramic chip capacitor 1nF, 500 V

(note 1)
C4,C6 multilayer ceramic chip capacitor 2x 100 nF 2222 852 47104
in parallel, 50 V
Cc7 tantalum electrolytic capacitor 22uF, 35V
C8 multilayer ceramic chip capacitor 5.1 pF, 500 V
(note 1)
Cc10 multilayer ceramic chip capacitor 9.1 pF, 500 V
(note 1)
L1 6 turns enamelled 0.8 mm copper wire | 137 nH length 5.1 mm

int. dia. 4.5 mm
leads 2 x 5 mm

L2,L3 stripline (note 2) 81 Q 8x2mm
L4 3 turns enamelled 1 mm copper wire | 57 nH length 11 mm

int. dia. 6 mm

leads 2 x 5 mm
L5 9 turns enamelled 1 mm copper wire | 355 nH length 11 mm

int. dia. 7 mm

leads 2 x 5 mm
L6 grade 3B Ferroxcube wideband RF 4312 020 36642

choke
R1 0.4 W metal film resistor 237 Q 2322 151 72371
R2 0.4 W metal film resistor 1kQ 2322 151 71002
R3 0.4 W metal film resistor 1 MQ 2322 151 71005
R4 10 turns potentiometer 5kQ
R5 0.4 W metal film resistor 7.5kQ 2322 151 77502
R6 1 W metal film resistor 10Q 2322 153 51009
Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.

2. The striplines are on a double copper-clad printed circuit board, with PTFE microfibre-glass dielectric (g, = 2.2),
thickness 46 inch.
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HF/VHF power MOS transistor BLF241E

100 mm

The circuit and components are situated on one side of the printed circuit board; the other side is fully metallized
and serves as a ground plane. Earth connections are made by means of copper straps and hollow rivets for a
direct contact between upper and lower sheets. Heatsinking is achieved by pressing the transistor against a
brass thermal conductor, measuring 10 x 20 x 1.5 mm, which is connected to the heatsink by four screws.

Fig.12 Component layout for 175 MHz class-AB test circuit.
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HF/VHF power MOS transistor BLF241E
MRA386 MRA387
z; 150 z, 40
Q) 125 @ 7
100 \ 35 o~
™~
AN 3° <
%0 N 25 - S~
25 N
0 20
-25
1] 15
-50 >t XL —
75 X 10
V
-100 _,/ s //
25 =
-150 0
0 25 50 75 100 125 150 175 200 0 25 50 75 100 125 150 175 200
f (MHz) f (MHz)
Class-AB operation; Vpg = 12.5 V; Ipg = 0.1 A; Class-AB operation; Vps = 125 V; lpq = 0.1 A;
PL =2W. PL =2W.
Fig.13 Input impedance as a function of Fig.14 Load impedance as a function of
frequency (series components), typical values. frequency (series components), typical values.
MRA385
gain 2
B) 225
20 = -
175
I~
15
125
10
75
( 5
Zj Z | Msasm
25
% 25 50 75 100 125 150 175 200
f (MHz)
Class-AB operation; Vpg =125 V; Ipo = 0.1 A;
P L=2W.
Fig.16 Power gain as a function of frequency,
Fig.15 Definition of MOS impedance. typical values.
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HF/VHF power MOS transistor

Product specification

BLF242

FEATURES

High power gain

e Low noise

e Easy power control

e Good thermal stability

¢ Withstands full load mismatch

¢ Gold metallization ensures
excellent reliability.

DESCRIPTION

Silicon N-channel enhancement
mode vertical D-MOS transistor
designed for professional transmitter
applications in the HF/VHF
frequency range.

The transistor is encapsulated in a
4-lead, SOT123 flange envelope,
with a ceramic cap. All leads are
isolated from the flange.

PIN CONFIGURATION

MSBos7

Fig.1 Simplified outline and symbol.

CAUTION

The device is supplied in an antistatic package. The gate-source input must
be protected against static charge during transport and handling.

PINNING - SOT123 WARNING
PIN DESCRIPTION Product and environmental safety - toxic materials
1 drain This product contains beryllium oxide. The product is entirely safe provided
2 source 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
3 |gate precautions. After use, dispose of as chemical or special waste according
4 source to the regulations applying at the location of the user. It must never be

QUICK REFERENCE DATA

thrown out with the general or domestic waste.

RF performance at T, = 25 °C in a common source test circuit.

f Vos P G‘p o
MODE OF OPERATION (MHz) V) W) (dB) (%)
CW, class-B 175 28 5 >13 > 50
typ. 16 typ. 60
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HF/VHF power MOS transistor BLF242
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Vbs drain-source voltage - 65 \"
+Vas gate-source voltage - 20 \

Io DC drain current - 1 A
Pt total power dissipation uptoT,,=25°C - 16 w
Tag storage temperature : -65 150 °C
T, junction temperature " - 200 °C
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
R jmb thermal resistance from junction | T, =25°C; P, =16 W 11 KW
to mounting base
R moh thermal resistance from T =25°C; Py =16 W 0.3 KW
mounting base to heatsink

= MRA918
20 MCA932
'o
A N
" Ptot ™
1 = X w) N©@
— ()2 @ N N
/‘ N 10 \(1)
N
0.1 Q
00 50 100 150
0.01 T (©
1 10 100 h (°0)
Vos
(1) Current is this area may be limited by Rpgor- (1) Continuous operation.
(2) T, =25°C. (2) Short-time operation during mismatch.
Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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HF/VHF power MOS transistor BLF242

CHARACTERISTICS

T; =25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Verpss drain-source breakdown voltage |Vgg=0;lp=0.1 mA 65 - - v
Ipss drain-source leakage current Ves=0; Vps=28V - - 10 HA
lass gate-source leakage current *Ves=20V; Vpg=0 - - 1 pA
Vasin) gate-source threshold voltage Ip=3mA;Vpg=10V 2 - 45 \"
O forward transconductance Ig=0.3A;Vpg=10V 0.16 |0.24 |- S
Ros(on) drain-source on-state resistance |l;=0.3 A;Vgg=1V - 3.3 5 Q
Ipsx on-state drain current Ves=10V; Vpg=10V - 1.2 - A
Ce input capacitance Ves=0; Vps =28 V; f=1MHz - 13 - pF
Cos output capacitance Vas=0; Vps=28V; f=1MHz - 94 |- pF
Ce feedback capacitance Vas=0; Vps =28 V; f=1MHz - 1.7 |- pF

MBB777
4 15 7221753
T.C.
(MV/K) b
2 ) /
/ 1
0 ’/
L~
T
L~ 0.5
-2
7 /
0 0 5
-4 Vgs V)
0 100 200 I (mA) 300
Vps=10 V.
Vps=10V; T;=25°C.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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HF/VHF power MOS transistor BLF242
6 MBB778 30 MBB776

R ps (on) ,/ c \
@ - (PF) \

4 ,/ 20

/ \\N Cis
N

'\\ Cos
2 10 —

0 0

0 50 100 T 0 150 0 10 20 v

Ip=0.3A; Vgg =10 V.

Fig.6 Drain-source on-state resistance as a

function of junction temperature, typical values.

Ves =0; f=1MHz.

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values.

MBB775

Crs

P \
4

0 10 20 Vps V) 30

Vgs = 0; f=1MHz.

Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values.
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HF/VHF power MOS transistor BLF242
APPLICATION INFORMATION FOR CLASS-B OPERATION
Th =25 °C; Ry, . = 0.3 K/W; unless otherwise specified.
RF performance in CW operation in a common source class-B test circuit.
f V 1 P G n R
MODE OF OPERATION 0S ba L P D Gs
(MH2) v) (mA) (W) (dB) (%) (L)
CW, class-B 175 28 10 5 >13 > 50 47
typ. 16 typ. 60

Ruggedness in class-B operation

The BLF242 is capable of
withstanding a load mismatch
corresponding to VSWR = 50

Noise figure (see Fig.11)

Vps =28V, Ip=0.2 A; f=175 MHz,
Rgs =47 Q; T,,= 25 °C. Input and
output power matched for P, = 5 W;

through all phases under the F =typ. 5.5 dB.
following conditions:
Vps =28 V; f =175 MHz at rated
output power.
20 MCA933 100 10 MCA935
NGp 1
Gp 14 PL
(dB) (%) w)
74
/
10 \ 50 5
0 0 0
0 5 10 0 0.5 1
PL (W) Py (W)
Class-B operation; Vps = 28 V; Ipq = 10 mA; Class-B operation; Vpg = 28 V; Ipq = 10 mA;
Rgs = 47 Q; f= 175 MHz. Rgs = 47 Q; f= 175 MHz.
Fig.9 Power gain and efficiency as functions of Fig.10 Load power as a function of input power,
load power, typical values. typical values.
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HF/VHF power MOS transistor BLF242

output
50 Q
input
50 Q -

7221726

f=175 MHz.

Fig.11 Test circuit for class-B operation.

List of components (class-B test circuit)

COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
C1,C2,C7 film dielectric trimmer 4 t0 40 pF 2222 809 08002
C3 multilayer ceramic chip capacitor 100 pF

(note 1)
C4,Cs8 ceramic chip capacitor 100 nF 2222 852 47104
C6 film dielectric trimmer 5 to 60 pF 2222 809 08003
C9 eiectroiytic capacitor 22puF 40V
L1 5 turns enamelled 0.7 mm copper wire | 53 nH length 5.4 mm
int. dia. 3 mm
leads 2 x 5 mm
L2,L3 stripline (note 2) 30 Q 10 x 6 mm
L4 11 turns enamelled 1 mm copper wire | 500 nH length 15.56 mm
int. dia. 8 mm
leads 2 x 5 mm
L5 5 turns enamelled 1 mm copper wire | 79 nH length 9.1 mm
int. dia. 5 mm
leads 2 x 5 mm
L6 grade 3B Ferroxcube RF choke 4312 020 36640
R1 0.5 W metal film resistor 47 Q
R2 0.5 W metal film resistor 10 Q
Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.

2. The striplines are on a double copper-clad printed circuit board, with epoxy fibre-glass dielectric (g, = 4.5),
thickness V46 inch.
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HF/VHF power MOS transistor BLF242

7Z221694.1

The circuit and components are situated on one side of the epoxy fibre-glass board, the other side being fully
metallized to serve as earth. Earth connections are made by fixing screws, copper straps and hollow rivets at the
edges of the board and under the source.

Fig.12 Component layout for 175 MHz class-B test circuit.
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HF/VHF power MOS transistor BLF242
MCA934 MCA931
50 100
zZ;
()]
30 \\r' fn% RL
N N
<
10 [~ 50
0 xb/ I~
-
-10 P
\ X L+ /
-30 100 200 % 100 200

f (MHz)

Class-B operation; Vpg =28 V; P, =30 W,
Rgs =47 Q; T, =25 °C.

Fig.13 Input impedance as a function of

frequency (series components), typical values.

f (MHz)

Class-B operation; Vps =28 V; P, =30 W;
Res =47 Q; T, =25 °C.

Fig.14 Load impedance as a function of
frequency (series components), typical values.

MCAS30
20

0 100 200
f (MHz)

Class-B operation; Vpg =28 V; P =30 W;
Rgs =47 Q; T, =25 °C.

Fig.15 Power gain as a function of frequency,
typical values.
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VHF power MOS transistor BLF244

FEATURES PIN CONFIGURATION

e High power gain

e Low noise figure

* Easy power control

e Good thermal stability

o Withstands full load mismatch

o Gold metallization ensures

excellent reliability.
MBBo72 -2

DESCRIPTION

Silicon N-channel enhancement
mode vertical D-MOS transistor
designed for large signal amplifier

applications in the VHF frequency Fig.1 Simplified outline and symbol.
range.

The transistor is encapsulated in a
4-lead SOT 123 flange envelope, CAUTION

with a ceramic cap. All leads are -
isolated from the flange. The device is supplied in an antistatic package. The gate-source input must

be protected against static charge during transport and handling.

Matched gate-source voltage (Vgs)
groups are available on request.

WARNING
PINNING - SOT123 Product and environmental safety - toxic materials
PIN DESCRIPTION This product contains beryllium oxide. The product is entirely safe provided
1 drain that the BeO disc is not damaged. All persons who handle, use or dispose
5 of this product should be aware of its nature and of the necessary safety
source precautions. After use, dispose of as chemical or special waste according to
3 gate the regulations applying at the location of the user. It must never be thrown
4 source out with the general or domestic waste.
QUICK REFERENCE DATA
RF performance at T, = 25 °C in a common source test circuit.
f Vs P, Gp Mo
MODE OF OPERATION (MHz) ) W) (dB) (%)
CW, class-B 175 28 15 >13 > 50
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Product specification

VHF power MOS transistor BLF244
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Vos drain-source voltage - 65 \
Vs gate-source voltage - 20 \
o DC drain current - 3 A
Piot total power dissipation uptoT,,=25°C - 38 w
Tag storage temperature -65 150 °C
T; junction temperature - 200 °C

THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
Ry jmb thermal resistance from Te =25 °C; P, =38 W 4.6 KW
junction to mounting base
Ry mo-h thermal resistance from To =25°C; P, =38 W 0.3 KW
mounting base to heatsink
MRA91.
10 7 50 7221756
Ip Ptot
W,
(A) ( ’40 )
A N\,
N \ @ 30 @
NI N
I’ ~ N
N 20 ~
-
10
0
0.1 0 50 100 T, ) 150
1 10 Vps ) 100

(1) Current is this area may be limited byRpgqp. (1) Short-time operation during mismatch.

(2) Tw=25°C. (2) Continuous operation.

Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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VHF power MOS transistor BLF244

CHARACTERISTICS
T; = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vgrypss drain-source breakdown voltage |Vgs=0;lp=5mA 65 - - \
Ipss drain-source leakage current Vas=0; Vpg =28V - - 1 mA
lass gate-source leakage current tVes=20V; Vpg=0 - - 1 pA
Vasih gate-source threshold voltage Ip=5mA;Vpg=10V 2 - 45 |V
AVgg gate-source voltage difference of |l;=5mA; Vpg=10V - - 100 |mV

matched devices
Ors forward transconductance Ib=0.75A; Vpg=10V 06 |- - S

Roson) drain-source on-state resistance |[ly=0.75A; Vg=10V - 0.8 1.5 Q
Ipsx on-state drain current Ves=10V; Vpg=10V - 5 - A
Cs input capacitance Ves=0; Vpg=28V; f=1MHz - 60 - pF
Cos output capacitance Vas=0; Vpg=28V; f=1MHz - 40 - pF
Cw feedback capacitance Vas=0; Vpg=28V; f=1MHz - 4.5 - pF
F noise figure (see Fig.13) Ip=05A;Vps=28V; R1=23 Q; - 43 |- dB

T, =25°C; f=175 MHz;
Rih moh = 0.3 KW
2 7221761.1 6 [ : 7221760.2
T.C. 1 :
(mV/K) o
0 (A) /
/ ‘ /-
-2 1
/v
. L /7
T 2 /IL
-6
/
N ] R4
1 10 100 Ip (mA) 1000 0 4 8 2 sz(v)ﬂi
Vps=10V.
Vps = 10 V; valid for T, = 25 to 125 °C. solid line: T; = 25 °C.
dotted line: T; = 125 °C.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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Product specification

VHF power MOS transistor BLF244
2 7221763.1 160 7221758.1
[
(pF)
Rps (on) P 120 \\
(@ L
1 -~ 80
/ \ — Cis
o \\ Cos
0 0
0 40 80 120 Tj ©c) 160 0 20 Vs V) 40

Vgs=10V; I, =0.75 A.

Fig.6 Drain-source on-state resistance as a

function of junction temperature, typical values.

Vs =0; f=1MHz.

Fig.7 Input and output capacitance as functions
of drain-source voitage, typical values.

7221757

20

rs
(pF)

Vps V)

Vgs=0; f=1MHz.

Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values.
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VHF power MOS transistor BLF244

APPLICATION INFORMATION FOR CLASS-B OPERATION
T, =25 °C; Ry, mo-n = 0.3 K/'W; unless otherwise specified.
RF performance in CW operation in a common source class-B circuit.

MODEOF | f Vos | ba | PL| G, o (é) z R1
OPERATION | (MHz) V) (mA) | (W) (dB) (%) (note 1) (Q) (Q)
CW, class-B 175 28 25 15 >13 >50 3.0-j4.0 6.3 +j9.8 | 46.4//46.4
typ. 17 typ. 65
175 125 25 6 typ. 15 typ. 60 3.0-j4.0 45 +j3.3 100
Note
1. R1included.
Ruggedness in class-B operation
The BLF244 is capable of
withstanding a load mismatch
corresponding to VSWR = 50
through all phases under the
following conditions:
Ty, = 25 °C; Ry, mp-n = 0.3 K/W; at
rated load power.
30 7221149.1 20 7221762 100
e
N
N
PL _ Gp N "o
(w) = (dB) ST (%)
A UD// \\
7 4
20 / 4 10 50
4
/
/
10 (1] 0
0 1 P|N(W) 2 0 10 20 PL w) 30
Class-B operation; Vpg = 28 V; Ipq = 25 mA; Class-B operation; Vpg = 28 V; Ipq = 25 mA;
f=175 MHz; T, = 25 °C; Ry, rp.n = 0.3 K/W. =175 MHz; T}, = 25 °C; Ry, o = 0.3 KIW.
Fig.9 Load power as a function of input power, Fig.10 Power gain and efficiency as functions of
typical values. load power, typical values.
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VHF power MOS transistor BLF244
20 7221150.1 20 7221759 100
G,
N
P . G n D
(V\Il_) (dg) \\ (%)
n D >§-‘ -
10 < dail 10 1 >~ 50
<
Ve
° 0 12 160
0 P W) 0 4 8 PLW)
Class-B operation; Vpg = 12.5 V; Ipg = 25 mA; Class-B operation; Vpg = 12.5 V; Ipg = 25 mA;
f=175 MHz; T\, = 25 °C; Ry, mo-n = 0.3 K/W. f=175 MHz; T, = 25 °C; Ry, o, = 0.3 K/W.
Fig.11 Load power as a function of input power, Fig.12 Power gain and efficiency as functions of
typical values. load power, typical values.
+VG
R2 R3 ci14 L6
Y — — T +Vp
R c13
H — -
_l[ T Jm D.U.T. f cn
Cc2 Cc5 L8
50Q
502 ¢l o L2 L3 01@ output
input )%' 7
i c3 c4

4 4

f=175 MHz.

Fig.13 Test circuit for class-B operation.
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VHF power MOS transistor BLF244
List of components (class-B test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1, C12 multilayer ceramic chip capacitor 680 nF
(note 1)
c2 multilayer ceramic chip capacitor 20 pF
(note 1)
C3,C4,C9 film dielectric trimmer 510 60 pF 2222 809 08003
C5 multilayer ceramic chip capacitor 75 pF
(note 1)
C6 multilayer ceramic chip capacitor 10 nF 2222 852 47103
Cc7 multilayer ceramic chip capacitor 100 pF
(note 1)
c8 multilayer ceramic chip capacitor 47 pF
(note 1)
C10, C11 multilayer ceramic chip capacitor 11 pF
(note 1)
C13 solid tantalum capacitor 2.2uF
Ci14 multilayer ceramic chip capacitor 100 nF 2222 852 47104
L1 4 turns enamelled 1 mm copper 32 nH length 6.3 mm
wire int. dia. 3 mm
leads 2 x 5 mm
L2 1 turn enamelled 1 mm copper wire | 12.2 nH int. dia. 5.6 mm
leads 2 x 5 mm
L3, L4 stripline (note 2) 30Q 15 x 6 mm
L5 6 turns enamelled 1 mm copper 119 nH length 10.4 mm
wire int. dia. 6 mm
leads 2 x 5 mm
L6 grade 3B Ferroxcube RF choke 4312 020 36640
L7 2 turns enamelled 1 mm copper 19 nH length 2.4 mm
wire int. dia. 3 mm
leads 2 x 5 mm
L8 4 turns enamelled 1 mm copper 28.5nH length 8.5 mm
wire int. dia. 3 mm
leads 2 x 5 mm
R1 metal film resistor (note 3)
R2 0.4 W metal film resistor 1MQ
R3 0.4 W metal film resistor 10Q
Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.
2. The striplines are on a double copper-clad printed circuit board, with epoxy fibre-glass dielectric (¢, = 4.5),

thickness 146 inch.

3. Refer to Application Information for value.
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VHF power MOS transistor BLF244

150 mm |

7221691

7221692

The circuit and components are situated on one side of the epoxy fibre-glass board, the other side being
unetched copper to serve as ground plane. Earth connections are made by fixing screws, copper straps and

hollow rivets under the sources and around the edges to provide a direct contact between the copper on the
component side and the ground plane.

Fig.14 Component layout for 175 MHz class-B test circuit.
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VHF power MOS transistor BLF244
60 7221783 .1 25 7221784
Z;
@ 5o\ (31')- AL
\ 20
40
15
30 1 \
N 10 —
20 P xc
\4\_ 5 //
10 —
P 5
20 40 60 80 100 120 020 40 60 80 100 120

f (MHz)

Class-B operation; Vpg = 28 V; Ipg = 25 MA;
P =15W; T, = 25 °C; Ry, mpn = 0.3 K/W.

Fig.15 Input impedance as a function of

frequency (series components), typical values.

f (MHz)

Class-B operation; Vpg =28 V; Ipg = 25 mA;
P =15 W; T, =25 °C; Ry, rpn = 0.3 KIW.

Fig.16 Load impedance as a function of
frequency (series components), typical values.

20 7221782
Gp
(dB)
36
32
28
24
I~
20
20 40 60 80 100 120
1 (MHz)

Class-B operation; Vpg = 28 V; Ipq = 25 MA;
P_=15W; T, = 25 °C; Ry, o, = 0.3 K/W.

Fig.17 Power gain as a function of frequency,
typical values.
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VHF power MOS transistor BLF245
FEATURES PIN CONFIGURATION
¢ High power gain

Low noise figure

» Easy power control

Good thermal stability
Withstands full load mismatch.

DESCRIPTION

Silicon N-channel enhancement
mode vertical D-MOS transistor
designed for large signal amplifier
applications in the VHF frequency
range.

The transistor is encapsulated in a
4-lead SOT123 flange envelope, Fig.1 Simplified outline and symbol.
with a ceramic cap. All leads are
isolated from the flange.

Matched gate-source voltage (Vgs) CAUTION
groups are available on request.

The device is supplied in an antistatic package. The gate-source input must
be protected against static charge during transport and handling.

PINNING - SOT123

PIN DESCRIPTION WARNING
1 drain
2 |source Product and environmental safety - toxic materials
3 gate This product contains beryllium oxide. The product is entirely safe provided
4 source 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.
QUICK REFERENCE DATA
RF performance at T, = 25 °C in a class-B test circuit.
f Vos P, G, Mo
MODE OF OPERATION (MHz) W W) (dB) %)
CW, class-B 175 28 30 >13 > 50
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VHF power MOS transistor BLF245
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Vos drain-source voltage Vas=0 - 65 \
Vs gate-source voltage Vps=0 - 20 \"
Ip DC drain current - 6 A
Pyt total power dissipation uptoT,,=25°C - 68 W
Tag storage temperature -65 150 °C
T; junction temperature - 200 °C

THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
R jmb thermal resistance from Teo=25°C; P, =68 W 2.6 KW
junction to mounting base
R moh thermal resistance from T =25°C; P =68 W 0.3 KW
mounting base to heatsink
10 M 7Z221151.1
|D . 100
* A AN W)
,___(1)/ N @ 80 \ I
7 \\\ 60 ™ \4{2)
4 ~ ~N
1 \. \\ (1) \
40 \ \
I\
— -
20
0 S I
0.1 0 40 80 120 160
T, (°C)
1 10 Vos ™ 100 h
(1) Current is this area may be limited by Rpgr.- (1) Continuous operation.
@) Tw=25°C. (2) Short-time operation during mismatch.
Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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VHF power MOS transistor BLF245
CHARACTERISTICS
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Verpss drain-source breakdown voltage |Vgs=0; I =10 mA 65 - - Vv
loss drain-source leakage current Vas=0; Vps =28V - - 2 mA
lass gate-source leakage current +Ves=20V; Vpg=0 - - 1 HA
Vasn) gate-source threshold voltage Ipb=10mA; Vpg=10V 2 - 45 \"
AVgg gate-source voltage difference of |l =10mMA; Vpg=10V - - 100 |mV

matched devices
Ors forward transconductance Ib=15A;Vps=10V 1.2 19 |- S
Rosion) drain-source on-state resistance |lp=15A;Vgs=10V - 0.4 0.75 |Q
lpsx on-state drain current Ves=10V; Vpg=10V - 10 - A
Ce input capacitance Vgs=0; Vps =28V, f=1MHz - 125 |- pF
Cos output capacitance Ves=0; Vps=28V; f=1MHz - 75 - pF
Ce feedback capacitance Vas=0; Vpg =28V, f=1MHz - 7 - pF
F noise figure (see Fig.14) input and output power matched for: |- 2 - dB
lb=1A;Vps=28V; P . =30W,
R1=1kQ; T,=25°C; f=175 MHz

6 7221153 12 ‘ { 7221148
T.C. Ti =25°] |
(mV/K) 'o [
4 (A) ]
I
/ / - 1259
2 8 / > e
/
0 [
/ /
2 Al 4 /I
o r
-4 11
—" /
/' T
-6 2 3 4 ° 0 “
10 10 10 Ip (mA) 10 10 Vgs (V) 20
Vps = 10 V; valid for T; = 25 to 125 °C.
Vps=10 V.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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VHF power MOS transistor BLF245
08 7Z21146.1 240 7221152.1
R bs (on) c
(Q) 7 (pF) |
06 180 \\
L B N S .
04 120 < T=====G;
I~
™1 Cos

02 60

4] 0

4] 40 80 0 160 4] 10 20 30 40
T;(°c) Vps (V)

Ves=10V;lp=15A.

Fig.6 Drain-source on-state resistance as a

function of junction temperature, typical values.

Vgs = 0; f= 1 MHz.

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values.

MRA920
25
Crs
(pF)
20 \\
15 ‘\
10 S
~
\\
[ —
5
0

Vos ¥

Ves=0; f=1MHz.

Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values.
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VHF power MOS transistor BLF245
APPLICATION INFORMATION FOR CLASS-B OPERATION
Tn =25 °C; Ry, mpn = 0.3 KW; R1=1kQ.
RF performance in CW operation in a common source class-B test circuit.
Z
f v l P G n g z
MODE OF OPERATION DS ba L P D Q L
Mz | W) | ma) | w | @ | | S0 ()
CW, class-B 175 28 50 30 >13 <50 2.0-j2.7 39+j4.4
typ. 15.5 typ. 67
175 12.5 50 12 typ. 12 typ. 66 24-j25 3.8+j1.3
Note
1. Rt included.
Ruggedness in class-B operation
The BLF245 is capable of
withstanding a load mismatch
corresponding to VSWR = 50
through all phases under the
following conditions:
Ty, = 25 °C; Ry, mo.n = 0.3 K/W; at
rated load power.
MEA736
7221160 100 60
20 PL
w)
Gp 50 — - A
G —] Mp -,
(dg) — e ,/L
— "o 40 2
s
10 50 /
/
30 /
4
//
20 v
0 0
0 10 20 30 40 50 10
PLW) 0 0.6 12 18 24
PiN(W)
Class-B operation; Vpg = 28 V; Ipq = 50 mA; Class-B operation; Vpg = 28 V; lpq = 50 mA;
f=175 MHz; T, = 25 °C; Ry, mun = 0.3 K/W. f =175 MHz; T, = 25 °C; Ry, p.n = 0.3 K/W.
Fig.9 Power gain and efficiency as functions of Fig.10 Load power as a function of input power,
load power, typical values. typical values.
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VHF power MOS transistor BLF245
MEA737
20 7221161 00 20
G, o P
(dB) np (%) W) ,/
ST ||
10 G\p <%0 10
0 0
0 10 PL w) 20 o
0 0.6 12 1.8 24
PiN(W)
Class-B operation; Vpg = 12.5 V; Ipq = 50 mA; Class-B operation; Vpg = 12.5 V; Ipg = 50 mA,;
f=175 MHz; T, = 25 °C; Ry, pp-n = 0.3 K/W. f=175 MHz; T, = 25 °C; Ry, p.n = 0.3 K/W.
Fig.11 Power gain and efficiency as functions of Fig.12 Load power as a function of input power,
load power, typical values. typical values.

50 Q
output

500
input

+Vpp 7294573.2

+Veg

f=175 MHz.

Fig.13 Test circuit for class-B operation.
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List of components (class-B test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1 film dielectric trimmer 4 to 40 pF 2222 809 07008
C2,C8 film dielectric trimmer 5to 60 pF 2222 809 07011
C3 multilayer ceramic chip capacitor 100 pF 2222 854 13101
C4, C6 multilayer ceramic chip capacitor 100 nF 2222 852 47104
C5 ceramic capacitor 100 pF 2222 680 10101
Cc7 multilayer ceramic chip capacitor 18 pF
(note 1)
Cc9 multilayer ceramic chip capacitor 27 pF
(note 1)
C10 multilayer ceramic chip capacitor 24 pF
(note 1)
L1 3 turns enamelled 0.5 mm copper 13.5 nH length 3.5 mm
wire int. dia. 2 mm
leads 2 x 2 mm
L2,L3 stripline (note 2) 30 Q 10 x 6 mm
L4 6 turns enamelled 1.5 mm copper 98 nH length 12.5 mm
wire int. dia. 5 mm
leads 2 x 2 mm
LS grade 3B Ferroxcube RF choke 4312 020 36640
L6 2 turns enamelled 1.5 mm copper | 24.5 nH length 4 mm
wire int. dia. 5 mm
leads 2 x 2 mm
R1 metal film resistor 1kQ
R2 metal film resistor 1 MQ
R3 metal film resistor 10 Q
Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.
2. The striplines are mounted on a double copper-clad PCB with epoxy fibre-glass dielectric (€, = 4.5), thickness

Y16 inch.
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VHF power MOS transistor BLF245

l 135 mm

72 mm

7297819 B

7297818

The circuit and components are situated on one side of the epoxy fibre-glass board; the other side is unetched
copper and serves as an earth. Earth connections are made by means of fixing screws, hollow rivets and copper
straps under the sources and around the edges, to provide a direct contact between the copper on the
component side and the ground plane.

Fig.14 Component layout for 175 MHz class-B test circuit.
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VHF power MOS transistor BLF245
40 7221156 16 7221157
Z ZL
() ()
30 I\ 12
I ~— R
e
[ g
20 \ gl |1 | \\
NG T -
10 ™~ — 4 XL e N
| —
\k\ //
-1 fi
0 0
20 40 60 80 100 120 20 40 60 80 100 120
f (MHz) f (MHz)}
Class-B operation; Vps = 28 V; Ipg = 50 mA; Class-B operation; Vpg = 28 V; Ipq = 50 mA;
P =30W; T, =25°C; Ry, mprn = 0.3 KW. P =30 W; T, =25 °C; Ry, mpr = 0.3 K/W.
Fig.15 Inputimpedance as a function of Fig.16 Load impedance as a function of
frequency (series components), typical values. frequency (series components), typical values.
40 7221155
Gp
(dB)
30
\
I~
20—+ T
r—» 10 — —
Zi ZL  wmsame
ol 1
20 40 60 80 100 120
f (MHz)
Class-B operation; Vpg = 28 V; Ipg = 50 mA,;
P.=30W; T, =25 °C; Ry, mpn = 0.3 K/W.
Fig.18 Power gain as a function of frequency,
Fig.17 Definition of MOS impedance. typical values.
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VHF push-pull power M
push=pull p oS BLF245B
transistor
FEATURES PIN CONFIGURATION

L]

High power gain
Easy power control
Good thermal stability

Gold metallization ensures
excellent reliability.

DESCRIPTION

Dual push-pull silicon N-channel
enhancement mode vertical D-MOS
transistor designed for large signal
amplifier applications in the VHF
frequency range.

The transistor is encapsulated in a
4-lead, SOT279 balanced flange
envelope, with a ceramic cap. The
mounting flange provides the
common source connection for the
transistors.

0 -

0] e

O
i =

Top view MSBOo18

Fig.1 Simplified outline and symbol.

CAUTION

The device is supplied in an antistatic package. The gate-source input must
be protected against static charge during transport and handling.

PINNING - SOT279 WARNING
PIN DESCRIPTION Product and environmental safety - toxic materials
1 gate 1 This product contains beryllium oxide. The product is entirely safe provided
2 drain 1 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
3 gate 2 . . . . .
. i precautions. After use, dispose of as chemical or special waste according to
4 |draine the regulations applying at the iocation of the user. it must never be thrown
5 source out with the general or domestic waste.

QUICK REFERENCE DATA

RF performance at T, = 25 °C in a push-pull common source test circuit.

f Vos P, (:‘np o
MODE OF OPERATION (MHz) ) W) (dB) (%)
CW, class-B 175 28 30 > 14 > 55
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VHF push-pull power MOS
transistor BLF2458

LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
Per transistor section unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Vps drain-source voltage - 65 \
+Vgs gate-source voltage - 20 \
Ip DC drain current - 4.5 A
Piot total power dissipation up to T, = 25 °C; total device; - 75 w

both sections equally loaded
Tag storage temperature -65 150 °C
T; junction temperature - 200 °C
THERMAL RESISTANCE
THERMAL
SYMBOL PARAMETER CONDITIONS RESISTANCE
Rin jmb thermal resistance from junction to total device; both sections equally 2.3 KW
mounting base loaded
R mo-h thermal resistance from mounting total device; both sections equally 0.3 KW
base to heatsink loaded
50 MRA922 120 MRA929
'p P
" > N
10 2
— 7 ~ 80 \‘\
— = @ \ .
A N S <
-~ N N ~
! 40 \\\
N
o1 10 100 0o 20 40 60 80 100 120 140
Vos ) Th (°C)

(1) Current is this area may be limited by Rpg- (1) Continuous operation.

(2 T,,=25°C. (2) Short-time operation during mismatch.

Total device; both sections equally loaded. Total device; both sections equally loaded.
Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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VHF push-pull power MOS

: BLF245B
transistor
CHARACTERISTICS (per section)
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vgrpss drain-source breakdown voltage |lp=5mA;Vgs=0 65 - - v
Ipss drain-source leakage current Vgs=0; Vpg =28V - - 1 mA
lass gate-source leakage current Ve =20V; Vps=0 - - 1 HA
Vasuh gate-source threshold voltage lp=5mA;Vps=10V 2 - 4.5 \'
Ors forward transconductance Ip=0.75A; Vpg=10V 600 |850 |- mS
Roston) drain-source on-state resistance |l =0.75A; Vgg=10V - 0.8 15 Q
Ipsx on-state drain current Vas=10V; Vpg=10V - 5 - A
Cs input capacitance Vas=0; Vps=28V; f=1MHz - 60 - pF
Coe output capacitance Vas=0; Vps=28V; f=1MHz - 40 - pF
Ce feedback capacitance Vas=0; Vps =28 V; f=1MHz - 4.5 - pF

7221761.1 7221760.2
’ ’ 1]

(MK 'o T o2 °[c
m s o=

"o ® ! /

4 / = s~
-2 ////’ 125 °C
L /
-4 = 7
L1 2 ,1
M
6 /
/
7
-8 0
1 10 100 Ip (mA) 1000 0 4 8 2 VGS(V)16
Vps=10V.
Vps=10V.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values per section. voltage, typical values per section.
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VHF push-pull power MOS BLF245B
transistor

7221763.1 7221758.1
2 160
C
(pF
R Ds (on) ’ 1)20 \\
@ -
1 B o\
// I~~~ — Cis
I~ s
40 —{ Jos
00 40 80 120 T 160 0o 20 40
i (°C) Vps V)

Ip=0.75A; Vas =10 V

Fig.6 Drain-source on-state resistance as a
function of junction temperature, typical values

Vgs=0; f=1MHz.

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values per

Vps )

Vas=0; f=1MHz.

Fig.8 Feedback capacitance as a function of

drain-source voltage, typical values per section.
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VHF push-pull power MOS

) BLF245B
transistor
APPLICATION INFORMATION FOR CLASS-B OPERATION
Th =25 °C; Ry, mon = 0.3 K/W; unless otherwise specified.
RF performance in a push-pull, common source, class-B test circuit.
f V I P G n
MODE OF OPERATION DS 0a L L4 p
(MHz) V) (mA) W) (dB) (%)
CW, class-B 175 28 2x25 30 >14 > 55
typ. 18 typ. 65
Ruggedness in class-B operation
The BLF245B is capable of
withstanding a load mismatch
corresponding to VSWR = 50
through all phases, under the
following conditions:
Vps =28V, f =175 MHz at rated
output power.
25 MCB824 100 40 MCB822
Gp |_—1
(68) 0 o o
20 G 80
P 30
15 /><\ 60
7 N /
D) // 20
10 ,/ 40
A 7
- /
10
5 // 2 /
: : 4
0 10 20 30 40 0 0.5 1.0 1.5 2.0
PL (W) PinW)
Class-B operation; Vpg = 28 V; Ipg = 2 x 25 mA,; Class-B operation; Vpg =28 V; lpq =2 X 25 mA;
Z =88+j12.7 Q; f= 175 MHz. Z, =88+j127 Q; f=175 MHz.
Fig.9 Power gain and efficiency as functions of Fig.10 Load power as a function of input power,
output power, typical values. typical values.
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VHF push-pull power MOS

; BLF245B
transistor
R3 R5 o o1
&—qag—r:}—————b_{%
c12
—R
I i
c8 L1of]
—iR o ®
—
H R1 C15
—R
D.UT. ; L14
L1 c1 L4 L6 L8 G‘D L12 L16 L18 c25 L20
L A A 7
50 Q ST sl \ _{ 50 Q
input )%_( = c3 Jc4 cs 7Jce [c27 B c21 "[c22 c23 "[c24 K2 ? output
241 — TAF
y f g 7 7
L3 B 7 [ Q_»jmg L7 L19 L22
” .
L1s5
(]}
R2 —R
c10 417 R8
(]
@ [“ ci.
—R
Cl1lg n
1R
€20 - mcB827
QL&_.__&4H§
R4 +Vp
f=175 MHz.
Fig.11 Test circuit for class-B operation.
List of components (see test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1,C2 multilayer ceramic chip capacitor 270 pF
(note 1)
C3 multilayer ceramic chip capacitor 24 pF
(note 1)
C4 film dielectric trimmer 4 to 60 pF 2222 809 08002
C5, C25, C26 multilayer ceramic chip capacitor 91 pF
(note 1)
C6, C22, C24 film dielectric trimmer 5to 60 pF 2222 809 08003
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VHF push-pull power MOS

! BLF245B
transistor
COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C7, C9, C12, C14, | multilayer ceramic chip capacitor 100 nF 2222 852 47104
C17,C19
C8, C10 multilayer ceramic chip capacitor 680 pF
(note 1)
C11, C20 multilayer ceramic chip capacitor 10 nF 2222 852 47103
C13,C18 electrolytic capacitor 10 pF, 63V
C15,C16 multilayer ceramic chip capacitor 100 pF
(note 1)
Cc21, C27 multilayer ceramic chip capacitor 75 pF
(note 1)
Cc23 multilayer ceramic chip capacitor 36 pF
(note 1)
L1, L3, L20, L22 stripline (note 2) 55 Q length 111 mm
width 2.5 mm
L2, L21 semi-rigid cable 50 Q length 111 mm
ext. dia. 2.2 mm
L4,L5 stripline (note 2) 495Q length 28 mm
width 3 mm
L6, L7 stripline (note 2) 495 Q length 22.5 mm
width 3 mm
L8, L9 stripline (note 2) 49.5Q length 4.5 mm
width 3 mm
L10, L11 grade 3B Ferroxcube RF choke 4312 020 36642
L12, L13 stripline (note 2) 495Q length 21 mm
width 3 mm
L14,L15 4 turns enamelied 1 mm copper 70 nH length 9 mm
wire int. dia. 6 mm
leads 2 x 5 mm
L16, L17 stripline (note 2) 495 Q length 30 mm
width 3 mm
L18, L19 stripline (note 2) 495 Q length 26 mm
width 3 mm
R1, R2 0.4 W metal film resistor 10Q
R3, R4 10 turns potentiometer 50 kQ
R5, R6 0.4 W metal film resistor 205 kQ
R7, R8 0.4 W metal film resistor 10Q
Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.

2. The striplines are on a double copper-clad printed circuit board, with epoxy glass dielectric (g, = 4.5), thickness
Y16 inch. The other side of the board is fully metallized and used as a ground plane. The ground planes on each
side of the board are connected together by means of copper straps and hollow rivets.
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VHF push-pull power MOS
transistor

BLF245B

/
+g +Vp MBA378

200 mm

MBA377

The circuit and components are situated on one side of the epoxy fibre-glass board, the other side being fully
metallized to serve as a ground. Earth connections are made by means of copper straps and hollow rivets for a
direct contact between the upper and lower sheets.

Fig.12 Component layout for 175 MHz test circuit.
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VHF push-pull power MOS BLE245B
transistor

10 \ MCB825 30 MCB823
Z; \
© N ZL
‘I Q) RL
5
N , 1
0 /
\ / / _&\ XL
\\ . v 10 \
-5 \\
\\
-10 ]
0 100 200 300 400 0 100 200 300 400
f (MHz) f (MHz)

Class-B operation; Vps =28 V; Ipq =2 X 25 mA;
Rgs = 10 Q; P_ =30 W (total device).

Fig.13 Input impedance as a function of
frequency (series components), typical values

Class-B operation; Vg = 28 V; Ipq = 2 x 25 mA;
Res = 10 Q; P_ =30 W (total device).

Fig.14 Load impedance as a function of
frequency (series components), typical values

Fig.15 Definition of MOS impedance.

per section. per section.
25 MCB826
Gp
(dB)
20
/’ \
—
.——-/

15 ™
10

5

Zj Z L mBA37S
0
0 100 200 300 400

f (MHz)

Class-B operation; Vpg = 28 V; Ipq =2 x 256 mA;
Rgs = 10 Q; P, = 30 W (total device).

Fig.16 Power gain as a function of frequency,
typical values per section.
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VHF push-pull power MOS

transistor

FEATURES

e High power gain
o Easy power control
¢ Good thermal stability

o Gold metallization ensures
excellent reliability.

DESCRIPTION

Silicon N-channel enhancement
mode vertical D-MOS push-pull
transistor designed for large signal
applications in the VHF frequency
range.

The transistor is encapsulated in a
baianced 8 iead, SOT161 fiange
envelope, with a ceramic cap. All
leads are isolated from the flange.

PINNING - SOT161

PIN DESCRIPTION

source
source
drain 1
gate 1

drain 2
gate 2
source
source

O N A WON =

Product specification

BLF245C

PIN CONFIGURATION

O

1 [
s mp g

N mg 9 ~°
7 K]

MBB157 -1

O

Top view MBC8z6

Fig.1 Simplified outline and symbol.

CAUTION

The device is supplied in an antistatic package. The gate-source input must
be protected against static charge during transport and handling.

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.

QUICK REFERENCE DATA

RF performance at T, = 25 °C in a push-pull common source test circuit.

f Vos P Gp Mo
MODE OF OPERATION (MHz) V) W) (dB) (%)
CW), class-B 175 28 30 216 255
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Product specification

VHF push-pull power MOS

! BLF245C
transistor
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
Per transistor section uniess otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Vos drain-source voltage - 65 \"
+Vgs gate-source voltage - 20 v
Ip DC drain current - 4.5 A
Pt total power dissipation up to T, = 25 °C; total device; - 85 w

both sections equally loaded
Teq storage temperature -65 150 °C
T junction temperature - 200 °C
THERMAL RESISTANCE
THERMAL
SYMBOL PARAMETER CONDITIONS RESISTANCE
Ry jmb thermal resistance from junctionto | T, =25 °C; P,,, = 85 W; total device; 2.1 KW
mounting base both sections equally loaded
Ry, mo-h thermal resistance from mounting 0.25 KW
base to heatsink
50 MRA923 120 MEAd29
)
Piot N
” w (1)
10
= == 80 < \‘\
Nz <&@ \Qy N
el ~
4 K \ \\
1 40 \‘\
N
0.1 0
1 10 0 40 80 120 160

100
Vps V)

(2) T, =25°C.
Total device; both sections equally loaded.

Fig.2 DC SOAR.

(1) Current is this area may be limited by Rpg)-

Th (°0)

(1) Short-time operation during mismatch.
(2) Continuous operation.
Total device; both sections equally loaded.

Fig.3 Power/temperature derating curves.
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Product specification

VHF push-pull power MOS

; BLF245C
transistor
CHARACTERISTICS (per section)
T; = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vgrpss drain-source breakdown voltage |l =5 mA; Vgs=0 65 - - v
Ipss drain-source leakage current Ves=0; Vps =28V - - 1 mA
lass gate-source leakage current Vg =20V; Vps=0 - - 1 pA
Vasin) gate-source threshold voltage Ip=5mA; Vpg=10V 2 - 45 v
Ot forward transconductance Ip=0.75A;Vpg=10V 600 |850 |- mS

lp=15A;Vpg=10V 900 |- - mS
O1s1/Gre2 forward transconductance ratio Ip=15A;Vpg=10V 0.9 - 1.1
D
of both sections
Rbson) drain-source on-state resistance |l;=0.75 A; Vgg=10V - 0.8 1.5 Q
losx on-state drain current Vgs=10V; Vps=10V - 5 - A
Ce input capacitance Vas=0; Vpg =28V, f=1MHz - 60 65 pF
Ce output capacitance Vas=0; Vpg =28V, f=1MHz - 40 50 pF
C. feedback capacitance Ves=0; Vps=28V; f=1MHz - 4.5 8 pF
2 7Z221761.1 6 7221760.2
T.C.
(mV/K) Ip
*) /
/ 7 —
4 T
-2 / A
] Ly
_4 gt 1] // /
1 2 I ,I
-6 /
-8 o &
1 10 100 Ip (mA) 1000 0 4 8 2 VGS(V)";
Vps=10 V.
Vpg=10 V.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values per section. voltage, typical values per section.
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Product specification

VHF push-pull power MOS

transistor
2 7221763.1 160 7Z21758.1
c
(pF)
R DS (on) 120 \
@ - \
1 e 80
L1 N~ c
r—— 1S
I~ C,
40 —
% 80 120 160 0
40 ) 0 20 Vos V) 40

lp=0.75 A; Vgs = 10 V.

Fig.6 Drain-source on-state resistance as a
function of junction temperature, typical values

Vgs = 0; f =1 MHz.

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values per

Vgs=0; f=1MHz.

Fig.8 Feedback capacitance as a function of

drain-source voltage, typical values per section.
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Philips Semiconductors

VHF push-pull power MOS

Product specification

: BLF245C
transistor
APPLICATION INFORMATION FOR CLASS-B OPERATION
T, =25 °C; Ry, mp-n = 0.25 K/W; unless otherwise specified.
RF performance in a push-pull common source test circuit.
f Vos Ipa P Gp o
MODE OF OPERATION (MHz) ) (mA) W) (dB) (%)
CW, class-B 175 28 2x25 30 216 255
typ. 20 typ. 60
Ruggedness in class-B operation
The BLF245C is capable of
withstanding a load mismatch
corresponding to VSWR = 50
through all phases, under the
following conditions:
Vps =28V, f = 175 MHz at rated
load power.
28 MRAZY 44 45 MRA928
gain n |~ n PL
@8),, P 60 ™ (W) 40 —
35 /'/
20 — 50
30 y
16 ,/ 4 N 40 /
// ain\ 25 /
12 30 20
/ |
/ 15
8 20 l
/ o
4 10 5 /
0 0 0
0 10 20 30 40 0 0.5 1 15 2
PLW PiN(W)
Class-B operation; Vpg = 28 V; Ipg = 2 x 25 MA; Class-B operation; Vpg = 28 V; Ipg = 2 X 25 mA;
f=175 MHz. f=175 MHz.
Fig.9 Power gain and efficiency as functions of Fig.10 Load power as a function of input power,
load power, typical values. typical values.
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VHF push-pull power MOS

Product specification

! BLF245C
transistor
+Vp
C11
—¥
Cc12
——¥
+C13
i
Loll cia g
—i
Cc15
——¥
L1
L1 C1 L4 T L12 L16 L18 C25 L20
00 Z 1 [ 22—
ol ) o IS )= m“ I o sa
—f\___L)! ca CmU CZSU XJ ___J —;—- output
g L3 L22 -
—H =7 7
. c2 L5 L13 | L17 L19 C26 7
L14 c16
MEA814
—{—R
c17 R8
—
Ls[ cis
IR
Cc19 R
——R
Cc20 .
— R
o]
+VD
f=175 MHz.
Fig.11 Test circuit for class-B operation.
List of components (class-B test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
Ci1,C2 multilayer ceramic chip capacitor 270 pF
(note 1)
C3, C5, C22, C24 film dielectric trimmer 5to 60 pF 2222 809 08003
C4 multilayer ceramic chip capacitor 110 pF
(note 1)
C6, C10, C11, C14, | multilayer ceramic chip capacitor 100 nF 2222 852 47104
C17,C20
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Product specification

VHF push-pull power MOS

, BLF245C
transistor
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
C8, C23 multilayer ceramic chip capacitor 75 pF
(note 1)
C7,C9 multilayer ceramic chip capacitor 680 pF
(note 1)
C12,C19 multilayer ceramic chip capacitor 10 nF 2222 852 47103
C13,C18 electrolytic capacitor 10 uF, 63V 2222 030 37688
C15,C16 multilayer ceramic chip capacitor 100 pF
(note 1)
Cc21 multilayer ceramic chip capacitor 82 pF + 91 pF
(note 1) in parallel
C25, C26 multilayer ceramic chip capacitor 91 pF
(note 1)
L1, L3, L20, L22 stripline (note 2) 55 Q length 111 mm
width 2.5 mm
L2, L21 semi-rigid cable (note 3) 50 Q length 111 mm
ext. dia. 2.2 mm
L4,L5 stripline (note 2) 51.5Q length 31 mm
width 2.8 mm
L6, L7 stripline (note 2) 51.5Q length 18 mm
width 2.8 mm
L8, L9 stripline (note 2) 51.5Q length 5 mm
width 2.8 mm
L10, L15 grade 3B Ferroxcube wideband RF 4312 020 36642
choke
L11,L14 4 turns enamelled 1 mm copper 70 nH length 9 mm
wire int. dia. 9 mm
leads 2 x 5 mm
L12, L13 stripline (note 2) 51.5Q length 10 mm
width 2.8 mm
L16, L17 stripline (note 2) 51.5Q length 26 mm
width 2.8 mm
L18, L19 stripline (note 2) 51.5Q length 19 mm
width 2.8 mm
R1, R6 0.4 W metal film resistor 205 kQ 2322 151 72054
R2, R5 10 turn potentiometer 50 kQ
R3, R4, R7, R8 0.4 W metal film resistor 10Q 2322 151 71009
Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.

2. The striplines are on a double copper-clad printed circuit board, with epoxy fibre-glass dielectric (g, = 4.5);
thickness 1.57 mm.

3. Cables L2 and L21 are soldered to striplines L1 and L20 respectively.
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VHF push-pull power MOS
transistor

BLF245C

MEA813

200 mm

The circuit and components are situated on one side of the epoxy fibre-glass board, the other side being fully
metallized to serve as a ground. Earth connections are made by means of copper straps and hollow rivets for a
direct contact between the upper and lower sheets.

Fig.12 Component layout for 175 MHz class-B test circuit.
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VHF push-pull power MOS

! BLF245C
transistor
15 MAAS26 30 MRAg27
Zj Zy R
()] @ t
10— \f.
N 20
5 N \
N \
. ]
0 / \ X
N\ A 10 \\\\
-5 &—// N
o~
\\
-10 0
0 100 200 300 400 0 100 200 300 400
f (MHz) f (MHz)
Class-B operation; Vpg = 28 V; lpq = 25 mA (per Class-B operation; Vpg =28 V; lpq = 25 mA (per
section); P_= 30 W (total device). section); P_ = 30 W (total device).
Fig.13 Input impedance as a function of Fig.14 Load impedance as a function of
frequency (series components), typical values frequency (series components), typical values
per section. per section.
MRA925
25
gain
(dB)
20 =
| N
5 N
N
N
<
10
(———>
Zj Z\  maasm 5
0
0 100 200 300 400
f (MHz)
Class-B operation; Vpg = 28 V; Ipq = 25 mA (per
section); P, = 30 W (total device).
Fig.16 Power gain as a function of frequency,
Fig.15 Definition of MOS impedance. typical values per section.
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VHF power MOS transistor

Product specification

BLF246

FEATURES

High power gain

» Low noise figure

o Easy power control

¢ Good thermal stability

o Withstands full load mismatch.

DESCRIPTION

Silicon N-channel enhancement
mode vertical D-MOS transistor
designed for large signal amplifier
applications in the VHF frequency
range.

The transistor is encapsulated in a
4-lead, SOT121 flange envelope,
with a ceramic cap. All leads are
isolated from the flange.

A marking code, showing
gate-source voltage (Vgs)
information is provided for matched
pair applications. Refer to the
‘General’ section for further
information.

PIN CONFIGURATION

Fig.1 Simpiified outiine and symbol.

CAUTION

The device is supplied in an antistatic package. The gate-source input must

be protected against static charge during transport and handling.

WARNING
PINNING - SOT121 Product and environmental safety - toxic materials
PIN DESCRIPTION This product contains beryllium oxide. The product is entirely safe provided
1 drain that the BeO disc is not damaged. All persons who handle, use or dispose
5 of this product should be aware of its nature and of the necessary safety
source precautions. After use, dispose of as chemical or special waste according
3 gate to the regulations applying at the location of the user. It must never be
4 source thrown out with the general or domestic waste.
QUICK REFERENCE DATA
RF performance at T, = 25 °C in a common source test circuit.
f Vs P, G, o
MODE OF OPERATION (MHz) ) W) (dB) (%)
CW, class-B 108 28 80 216 255
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Product specification

VHF power MOS transistor BLF246
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Vos drain-source voltage - 65 \"
+Ves gate-source voltage - 20 \
Iy DC drain current - 13 A
Pyt total power dissipation uptoT,,=25°C - 130 w
Tag storage temperature -65 150 °C
T; junction temperature - 200 °C

THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
Rip jmb thermal resistance from junction to mounting base 1.35 KW
Ry, mo-h thermal resistance from mounting base to heatsink 0.2 KW
50 MRA931 200 MCA947
n Ptot
A) w)
10 150 \‘
E (1)/ y — (2) (2)
7 N
Vv N < 100 \ Q) \
S \\ \
! 50
N~
0
0 50 100 150
0.1 Th(°C)
1 10 Vos ) 100

(1) Current is this area may be limited by Rpg gy (1) Continuous operation.

(2) Top =25°C. (2) Short-time operation during mismatch.

Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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Product specification

VHF power MOS transistor BLF246
CHARACTERISTICS
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vgripss drain-source breakdown voltage |Vgg=0;lp =50 mA 65 - - \
Inss drain-source leakage current Ves=0; Vpg =28V - - 25 mA
lass gate-source leakage current Ve =20V; V=0 - - 1 HA
Vasqn gate-source threshold voltage Ipb=50mA; Vpg=10V 2 - 45 |V
AVgs gate-source voltage difference |l =50 mA; Vpg=10V - - 100 |mV

of matched pairs
Ors forward transconductance Ib=25A0r5A; Vpg=10V 3 42 |- S
Rosion) drain-source on-state resistance |lp=5A;Vgs=10V - 0.2 0.3 Q
losx on-state drain current Vas=10V; Vps=10V - 22 - A
Cs input capacitance Vas=0; Vpg=28V;f=1MHz - 225 |- pF
Cee output capacitance Vgs=0;Vps=28V; f=1MHz - 180 |- pF
Ce feedback capacitance Ves=0; Vps=28V;f=1MHz - 25 - pF
5 MCAZQ46 40 MCA938
T.C. 1o
(mv/Q) / (A) |
30
-1
-2 20
/
A
-3
—"Ff/ 10
-4
-5 0
0.01 0.1 1 10 0 5 10 5 20
Ip (A) Ves (V)
Vps = 10 V; valid for T, = 25 to 70 °C.
Vps =10V, T;=25 °C.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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VHF power MOS transistor BLF246
400 MCA945 800 MAAS30
R c
A ) l

300 600 \Cos

400 \ \\
200 \ N

S S Cis

200 -

100
0 50 1
T; (°C) 0
0 10 20 30 40
Vps )

Ves=10V;lp=5A,

Fig.6 Drain-source on-state resistance as a

function of junction temperature, typical values.

Ve =0;f=1MHz

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values.

MCA943
300

Crs
(pF)

200

100 \\

0 10 20 30 0

4
Vps (V)
Vas =0; f=1MHz.

Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values.
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Product specification

VHF power MOS transistor BLF246
APPLICATION INFORMATION FOR CLASS-B OPERATION
Tn =25 °C; Ry, mo.n = 0.2 K'W; Rgg = 12 Q; unless otherwise specified.
RF performance in CW operation in a common source test circuit.
f \"/ | P, G n
MODE OF OPERATION 0s oc A p o
° (MHz) v) (A) (W) (dB) (%)
CW, class-B 108 28 0.1 80 > 16 > 55
CW, class-B 108 28 0.1 80 typ. 18 typ. 65
CW, class-C 108 28 0 80 typ. 15 typ. 72
(note 1)
Note
1. Vgs =0 (class-C).
Ruggedness in class-B operation
The BLF246 is capable of
withstanding a load mismatch
corresponding to VSWR = 50
through all phases under the
following conditions:
Vps =28 V; f=108 MHz; T, = 25 °C;
R moh = 0.2 K/W; at rated output
power.
20 MCA942 100 150 MCA941
\\GP
PL L~
Gp ™ 5 w) P
(dB) n (%)
D_L—"] 100
10 50 /
50
(o] 0 ]
0 50 100 0 0 1 2 3 4 5
PL (W) PinW)
Class-B operation; Vps = 28 V; Ipq = 0.1 A; Class-B operation; Vpg =28 V; Ipg = 0.1 A;
Rgs = 12 Q; f= 108 MHz; T,, = 25 °C; Rgs =12 Q; f = 108 MHz; T, = 25 °C;
Rin moh = 0.2 K/W. Ry mo = 0.2 K/W.
Fig.9 Power gain and efficiency as functions of Fig.10 Load power as a function of input power,
load power, typical values. typical values.
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VHF power MOS transistor BLF246

output
50 Q
c7

f Vbs
+
cs c9
I

7221727

input
500 ?
4

Ve

f=108 MHz.

Fig.11 Test circuit for class-B operation.

Noise figure

Measured with 80 W
power-matched source and ioad in
the test circuit (see Fig.11) with Vpg
=28V;lp=2A; f=108 MHz;

Ras =27 Q; T, = 25 °C;

R mon = 0.2 K'W; F = typ. 3 dB.
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Product specification

VHF power MOS transistor BLF246
List of components (class-B test circuit)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1, C4, C5, C8, multilayer ceramic chip capacitor | 100 nF 2222 852 47104
C14
C2, C3, C6, C7 film dielectric trimmer 5 to 60 pF 2222 809 08003
Cc9 electrolytic capacitor 22 uF, 63V 2222 030 38228
C10 multilayer ceramic chip capacitor | 68 pF + 39 pF

(note 1) in parallel
Cc11 multilayer ceramic chip capacitor | 69 pF + 100 pF
(note 1) in parallel
ci2 multilayer ceramic chip capacitor | 2x 100 pF
(note 1) in parallel
C13 multilayer ceramic chip capacitor |62 pF
(note 1)
L1 5 turns enamelled 0.6 mm copper |52 nH length 6.5 mm
wire int. dia. 3 mm
leads 2 x 10 mm
L2 2 turns enamelled 0.6 mm copper |19 nH length 3.5 mm
wire int. dia. 3 mm
leads 2 x 7.5 mm
L3, L4 stripline (note 2) 31 Q length 13 mm
width 6 mm
LS 3 turns enamelled 1.6 mm copper |36 nH length 12 mm
wire int. dia. 6 mm
leads 2 x 5 mm
L7 grade 3B Ferroxcube HF choke 4312 020 36640
L8 3 turns enamelled 1.6 mm copper |52 nH length 8 mm
wire leads 2 x 9 mm
R1 0.4 W metal film resistor 2x24Q
in parallel
R2 0.4 W metal film resistor 100 kQ
R3 0.4 W metal film resistor 10Q
Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.
2. The striplines are mounted on a double copper-clad PCB with epoxy fibre-glass dielectric (g, = 4.5), thickness

1.6 mm.
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VHF power MOS transistor BLF246

150 mm

7226092

The circuit and components are situated on one side of the epoxy fibre-glass board, the other side being fully
metallized to serve as a ground. Earth connections are made by means of hollow rivets, whilst under the source
leads, copper straps are used for a direct contact between the upper and lower sheets.

Fig.12 Component layout for 108 MHz class-B test circuit.
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Product specification

VHF power MOS transistor BLF246
5 MCA939 6 MCA940
Zi ri
@ fng
0 \
4
il Na
-5 / \
2
-10 /%/ /,,,r——~~1g\
7
-150 50 100 150 200 00 50 100 150 200
f (MHz) f (MHz)

Class-B operation; Vpg = 28 V; Ipq=0.1 A;
Rgs =12 Q; P_ =80 W; T, = 25 °C;
Ry moh = 0.2 K/W.

Fig.13 Inputimpedance as a function of

frequency (series components), typical values.

Class-B operation; Vpg = 28 V; Ipq=0.1 A;
Rgs=12Q; PL=80W; T, =25 °C;
Rip mon = 0.2 K/W.

Fig.14 Load impedance as a function of
frequency (series components), typical values.

MCA937
40

(dB)

SN

20

[} 50 100 150 200
f (MHz)

Class-B operation; Vpg = 28 V; lpq = 0.1 A;
Ras = 12 Q; P, =80 W; T, = 25 °C;
Re moty = 0.2 KIW.

Fig.15 Power gain as a function of frequency,
typical values.
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VHF push-pull power MOS

transistor

FEATURES

High power gain
Easy power control
Good thermal stability

Gold metallization ensures
excellent reliability.

DESCRIPTION

Silicon N-channel enhancement
mode vertical D-MOS push-pull
transistor designed for large signal
applications in the VHF frequency
range.

The transistor is encapsulated in a
balanced 8 lead, SOT161 flange
envelope, with a ceramic cap. All
leads are isolated from the flange.

PINNING - SOT161

Product specification

BLF246B

PIN CONFIGURATION

O
;c ﬁ: . —d
S =t g
O -

Top view MBC826

Fig.1 Simplified outline and symbol.

CAUTION

The device is supplied in an antistatic package. The gate-source input must

PIN DESCRIPTION be protected against static charge during transport and handling.
1 source
WARNING
2 source
3 drain 1 Product and environmental safety - toxic materials
4 gate 1 This product contains beryllium oxide. The product is entirely safe provided
5 drain 2 that the BeO disc is not damaged. All persons who handle, use or dispose
6 gate 2 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
7 |source to the regulations applying at the location of the user. It must never be
8 source thrown out with the general or domestic waste.
QUICK REFERENCE DATA
RF performance at T, = 25 °C in a push-pull common source test circuit.
f \'/ P, G n
MODE OF DS L P b
OPERATION (MHz) V) W) (dB) (%)
CW, class-B 175 28 60 > 14 > 55
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VHF push-pull power MOS

Product specification

; BLF246B
transistor
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
Per transistor section unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Vos drain-source voltage - 65 Vv
+Vgs gate-source voltage - 20 \
Iy DC drain current - 8 A
Pt total power dissipation up to T, = 25 °C; total device; - 130 w

both sections equally loaded
Tag storage temperature -65 150 °C
T junction temperature - 200 °C
THERMAL RESISTANCE
THERMAL
SYMBOL PARAMETER CONDITIONS RESISTANCE
Ry jmb thermal resistance from junction total device; both sections equally 1.35 KW
to mounting base loaded
R mb-h thermal resistance from mounting | total device; both sections equally 0.25 KW
base to heatsink loaded
MRA932
50 160 MCB210
|
D P
tot
(A)
w)
10— " NG 120 ™ AN EO)
= (1) (2
@ NN
d N
prd N
v ~N 80
N () ™~
1
40 ™~
0
01 0 40 80 1on (00)150
) h
1 10 Vps ™) 100

(1) Current is this area may be limited by Rpg o (1) Continuous operation.

(2) T, =25°C. (2) Short-time operation during mismatch.

Total device; both sections equally loaded. Total device; both sections equally loaded.

Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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VHF push-pull power MOS

; BLF246B
transistor
CHARACTERISTICS (per section)
T; = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Verpss drain-source breakdown voltage |l =10 mA; Vgs=0 65 - - v
Ipss drain-source leakage current Vas=0; Vps =28V - - 2 mA
lass gate-source leakage current +Ves=20V; Vpg=0 - - 1 pA
VGS('",) gate-source threshold voltage Ip=10mA; Vpg=10V 2 - 45 \"
s forward transconductance Ip=15A;Vpg=10V 1.2 1.8 - S
Rpsion) drain-source on-state resistance |[lp=1.5A;Vg=10V - 0.4 075 |Q
losx on-state drain current Ves=10V; Vpg=10V - 10 - A
Ce input capacitance Vas=0; Vps=28V; f=1MHz - 1256 |- pF
Ces output capacitance Vas=0; Vps=28V; f=1MHz - 75 - pF
Cs feedback capacitance Vas=0; Vps =28 V; f=1MHz - 11 - pF

6 7221153 12 . I 7221148
T.C. Ti =25°| |
(mV/K) 'n | |
4 (A) ]
) s / S L- 125°C
R
i
0
/ /
» 7
_2 d 4 /
o 4
e
-4 — /
4
° 2 3 4 0 0 “ 10 20
10 10 0 ma) 1 vgs (V)
Vps=10 V.
Vps =10 V.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values per section. voltage, typical values per section.
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VHF push-pull power MOS BLF246B
transistor

0.8 7Z21146.1 240 7Z21152.1
Rps (on) C
(2) 4 (oF) H
0,6 180 \
\
- S~
L il e - —Jdc.
0,4 120 N is
\\
— COS
0,2 60
0 0
0 40 80 20 160 0 10 20 30 40
T (°C) Vps (V)

lp=1.5A; Vgs = 10 V.

Fig.6 Drain-source on-state resistance as a
function of junction temperature, typical values

Vs =0; f=1MHz

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values per

Vas=0; f=1MHz.

Fig.8 Feedback capacitance as a function of

drain-source voltage, typical values per section.
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Philips Semiconductors Product specification

VHF push-pull power MOS

. BLF246B
transistor
APPLICATION INFORMATION FOR CLASS-B OPERATION
T, = 25 °C; Ry, mo.n = 0.25 K/W; unless otherwise specified.
RF performance in a push-pull, common source, class-B test circuit.
f Vos loa Py G, Mo
MODE OF OPERATION (MHz) v (mA) w) (dB) (%)
CW, class-B 175 28 2x50 60 >14 >55
typ. 19 typ. 65
Ruggedness in class-B operation
The BLF246B is capable of
withstanding a load mismatch
corresponding to VSWR = 50
through all phases, under the
following conditions:
Vps =28V, f = 175 MHz at rated
output power.
100 MCB893
25 MCB892 100 PL
o ™ W
(dB) G (%)
P 80
20 / S 80 P —
L1
15 // \ 60 60 L
A /
10— "D 40 40 //
/! [
5 / 20 20 /
0 0
0 20 40 60 80 0
PL (W) 0 0.5 1.0 1.5 2.0 2.5
PinW)
Class-B operation; Vpg = 28 V; lpq =2 x 50 mA; Class-B operation; Vpg = 28 V; Ipg =2 x 50 mA;
Z, =46+j5 Q;f=175 MHz. Z,=46+j5 Q;f=175 MHz.
Fig.9 Power gain and efficiency as functions of Fig.10 Load power as a function of drive power,
output power, typical values. typical values.
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Product specification

VHF push-pull power MOS

! BLF246B
transistor
R3 RS +\_/D c11
+Vg —1N
c12
—R
c7 +C13
8 w2l
- ci4
HR - R7
R1 Cc15
—IR
D.UT. ? L13
L1 c1 L4 L6 L8 _] L10| L16 L18 L20 c25 L22
73— — 73—
500 — L f 50
input )%_( = Tes c4 7Jcs Jce c21 7[c22 c23 Tc24 = )%( output
c2 C26
Zim s A
L3 LS L7 Le L1 117 L19 L21 L24
L14
c16
[ R2 L 5
c10 C17 R8
—1R
co us[|
N - c18
— S
——R
+VG R6 . czl0 § MCB208-1
¥ R4 +Vp
f=175 MHz.
Fig.11 Test circuit for class-B operation.
List of components (class-B test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1,C2,C25,C26 | multilayer ceramic chip capacitor 91 pF
(note 1)
C3 film dielectric trimmer 4 to 40 pF 2222 809 08002
C4 multilayer ceramic chip capacitor 180 pF
(note 1)
Cs5, C22, C24 film dielectric trimmer 510 60 pF 2222 809 08003
C6 multilayer ceramic chip capacitor 100 pF
(note 1)
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Product specification

VHF push-pull power MOS

; BLF246B
transistor
COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C7,C9, C12, C14, | multilayer ceramic chip capacitor 100 nF 2222 852 47104
C17,C19
C8, C10, C15, C16 | multilayer ceramic chip capacitor 680 pF
(note 1)
C11, C20 multilayer ceramic chip capacitor 10 nF 2222 852 47103
C13,C18 electrolytic capacitor 10 uF, 63V
c21 multilayer ceramic chip capacitor 82 pF
(note 1)
c23 multilayer ceramic chip capacitor 33 pF
(note 1)
L1, L3, L22, L24 stripline (note 2) 55 Q length 111 mm
width 2.5 mm
L2, L23 semi-rigid cable 50 Q length 111 mm
ext. dia. 2.2 mm
L4, L5 stripline (note 2) 50 Q length 6.5 mm
width 2.8 mm
L6, L7 stripline (note 2) 50 Q length 35 mm
width 2.8 mm
L8, L9 stripline (note 2) 50 Q length 5 mm
width 2.8 mm
L10, L11 stripline (note 2) 50 Q length 9 mm
width 2.8 mm
L12, L15 grade 3B Ferroxcube RF choke 4312 020 36642
L13, L14 4 turns enamelled 1 mm copper 50 nH length 6.5 mm
wire int. dia. 4 mm
leads 2 x 5 mm
L16, L17 stripline (note 2) 50 Q length 17 mm
width 2.8 mm
L18, L19 stripline (note 2) 50 Q length 26 mm
width 2.8 mm
L20, L21 stripline (note 2) 50 Q length 4 mm
width 2.8 mm
R1,.R2, R7, R8 0.4 W metal film resistor 10Q
R3, R4 10 turns potentiometer 50 kQ
R5, R6 0.4 W metal film resistor 205 kQ
Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.

2. The striplines are on a double copper-clad printed circuit board, with epoxy glass dielectric (g, = 4.5); thickness
Ve inch. The other side of the board is fully metallized and used as a ground plane. The ground planes on each
side of the board are connected together by means of copper straps and hollow rivets.
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VHF push-pull power MOS
transistor

BLF246B

200 mm

“1 110 mm

The circuit and components are situated on one side of the epoxy fibre-glass board, the other side being fully
metallized to serve as a ground. Earth connections are made by means of copper straps and hollow rivets for a
direct contact between the upper and lower sheets.

Fig.12 Component layout for 175 MHz class-B test circuit.
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transistor

10 MCB891 15 MCB894
Z; \ ZL
® ® -
5 \\ il 10
\ — \
N
N A X A\
0 - 5
e N
Ve DN
_50 100 200 00 400 00 100 200 300 400
f (MHz) f (MHz)

Class-B operation; Vpg = 28 V; lpq =2 x 50 mA;
Rgs = 10 Q; P_ =60 W (total device).

Fig.13 Input impedance as a function of
frequency (series components), typical values
per section.

Class-B operation; Vpg =28 V; Ipg = 2 x 50 mA;
Rgs =10 Q; P_ = 60 W (total device).

Fig.14 Load impedance as a function of
frequency (series components), typical values
per section.

Zj Z L wmsam

Fig.15 Definition of MOS impedance.

MCBB9S
25

(@B)
20 =N

0 100 200 300 00

4
f (MHz)

Class-B operation; Vpg =28 V; Ipg = 2 x 50 mA;
Rgs =10 Q; P_ = 60 W (total device).

Fig.16 Power gain as a function of frequency,
typical values per section.
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Philips Semiconductors

VHF push-pull power MOS

transistor

Product specification

BLF248

FEATURES

e High power gain
Easy power control
e Good thermal stability

e Gold metallization ensures
excellent reliability.

DESCRIPTION

Dual push-pull silicon N-channel
enhancement mode vertical D-MOS
transistor, designed for large signal
amplifier applications in the VHF
frequency range.

The transistor is encapsulated in a
4-lead SOT262 A1 balanced flange
envelope, with two ceramic caps.
The mounting flange provides the
common source connection for the
transistors.

PIN CONFIGURATION

s L1 L_1 s —d
3 4

Top view MSBoog MBB157 -1

Fig.1 Simplified outline and symbol.

CAUTION

The device is supplied in an antistatic package. The gate-source input must
be protected against static charge during transport and handling.

PINNING - SOT262 A1 WARNING
PIN DESCRIPTION Product and environmental safety - toxic materials

1 drain 1 This product contains beryllium oxide. The product is entirely safe provided

2 drain 2 that the BeO discs are not damaged. All persons who handle, use or

3 ate 1 dispose of this product should be aware of its nature and of the necessary

) 9 . safety precautions. After use, dispose of as chemical or special waste

4 jgate2 according to the reguiations applying at the iocation of the user. it must

5 source never be thrown out with the general or domestic waste.
QUICK REFERENCE DATA
RF performance at T, = 25 °C in a push-pull common source test circuit.

f Vos P Gp Mo
MODE OF OPERATION (MHz) ) W) (dB) (%)
class-AB 225 28 300 >10 > 55
175 28 ' 300 typ. 13 typ. 67
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Product specification
VHF push-pull power MOS
transistor BLF248
LIMITING VALUES

In accordance with the Absolute Maximum System (IEC 134).
Per transistor section unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Vbs drain-source voltage - 65 v
+Vgq gate-source voltage - 20 v
Io DC drain current - 25 A
Pt total power dissipation up to T, = 25 °C total device; - 500 w
both sections equally loaded
Tag storage temperature -65 150 °C
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
Ry jmb thermal resistance from total device; both sections 0.35 KW
junction to mounting base equally loaded.
Ri, mbn thermal resistance from total device; both sections 0.15 K/W
mounting base to heatsink equally loaded.
MRA933
100 MCBBS6
600
'p
A Ptot
L AN ® Y
N 400 (2)
/ N \
0 g \\ ™~ RN
(M
200
0
1 0 50 100 T ©C) 150
h
1 10 Vs V) 100
(1) Current is this area may be limited by Rpg o). (1) Continuous operation.
(2) Tn=25°C. (2) Short-time operation during mismatch.
Total device; both sections equally loaded. Total device; both sections equally loaded.
Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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VHF push-pull power MOS
: BLF248
transistor
CHARACTERISTICS (per section)
T; = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ver)pss drain-source breakdown voltage | Vgs = 0; I = 100 mA 65 - - \
Ipss drain-source leakage current Vags=0; Vps=28V - - 5 mA
lass gate-source leakage current +Vgs=20V;Vpg=0 - - 1 pA
Vasah gate-source threshold voltage Ip=100mA; Vpg=10V 2 - 45 |V
AVgs gate-source voltage difference | ip =100 mA; Vpg =10V - - 100 |mV

of both transistor sections
Ors forward transconductance Ip=8A;Vps=10V 15 75 |- S
Ots1/Grs2 forward transconductance ratio |l =8A; Vpg=10V 09 |- 1.1
of both transistor sections
Rops(on) drain-source on-state resistance |l =8 A; Vgs=10V - 0.1 0.15 [Q
Ipsx on-state drain current Ves=10V; Vpg =10V - 37 |- A
Ce input capacitance Vgs=0; Vpg=28V; f=1MHz - 500 |- pF
Cos output capacitance Vas=0;Vps=28V; f=1MHz - 360 |- pF
Cs feedback capacitance Vas=0; Vps =28V, f=1MHz - 46 - pF
0 MCA953 60 MCAQ55
T.C. In
(mV/K) B / ®*
T
/ 40 A
» ) e
/ /
A
- 1 d 20 /
. /
-5 0
0.1 1 10 0 5 10 15 20
Ip ) Ves (V)
Vps=10V.
Vps=10V; T;=25°C.
Fig.4 Temperature coefficient of gate-source i ) )
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values per section. voltage, typlcal values per section.
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VHF push-pull power MOS
push-pull p BLF248
transistor
200 MCA956—1 1500 MCA952
c
(pF)
RDS(on)
(mQ) L~ \
1000 \
100 \
500 K\ Cis
e —
0 0
(0] 50 1 150 0 10 20 30 40
Tj (°c) Vps (V)

Ip=8A; Vgs =10 V.

Fig.6 Drain-source on-state resistance as a
function of junction temperature, typical values

Vs =0; f=1MHz.

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values per

Vps (V)

Vgs = 0; f=1 MHz.

Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values per section.
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Philips Semiconductors

Product specification

VHF push-pull power MOS

; BLF248
transistor
APPLICATION INFORMATION FOR CLASS-AB OPERATION
T, =25 °C; Ry, mon = 0.15 KW, unless otherwise specified.
RF performance in a linear amplifier in a common source class-AB circuit.
Rgs = 536 Q per section; optimum load impedance per section = 0.79 - j0.11 Q.
f Vos P Gp Mo
MODE OF OPERATION (MHz) V) W) (dB) (%)
class-AB 225 28 300 >10 > 55
typ. 11.5 typ. 65
175 28 300 typ. 13 typ. 67
Ruggedness in class-AB
operation
The BLF248 is capable of
withstanding a load mismatch
corresponding to VSWR = 50
through all phases under the
following conditions:
Vps =28 V; f = 225 MHz at rated
output power.
MCB626 MCB630
20 400
Gp I ‘25 | 0 PL P
(d8) . Th= () W) Th = 25°¢ 4
15 70 69 300 ,/
| / 70°C
4 I/
=1 VYV | To=———25%
10 // Sp T~ g0c | 40 200 /A
5 / 20 100
/ /
0 0 /
0 100 200 300 0 10 20 30 40
PL (W) PIN(W)

Class-AB operation; Vpg = 28 V; Ipq =2 x 250 mA;
Rgs = 536 Q (per section); Z_ = 0.79 + j0.11 Q (per
section); f = 225 MHz.

Fig.9 Power gain and efficiency as functions of
load power, typical values.

Class-AB operation; Vpg =28 V; Ipq = 2 x 250 mA;
Rgs = 536 Q (per section); Z, = 0.79 +j0.11 Q (per
section); f = 225 MHz.

Fig.10 Load power as a function of input power,
typical values.
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Philips Semiconductors

Product specification

VHF push-pull power MOS

; BLF248
transistor
List of components (class-AB test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
Ci1,C2 multilayer ceramic chip capacitor |2 x 56 pF
(note 1) + 18 pF in parallel,
500 V
C3 film dielectric trimmer 2t0 9 pF 2222 809 09005
C4 multilayer ceramic chip capacitor | 47 pF, 500 V
(note 1)
C5 film dielectric trimmer 5to 60 pF 2222 809 08003
Ce6, C7, C9, multilayer ceramic chip capacitor | 1 nF, 500 V
C10,C12, C15, |(note 1)
C31,C34
C8, C11, C16, multilayer ceramic chip capacitor | 100 nF, 50 V 2222 852 47104
C21,C32
C13, C14, C18, | multilayer ceramic chip capacitor |510 pF, 500 V
C19 (note 1)
C17,C20, C33 | electrolytic capacitor 10 uF, 63V
c22 multilayer ceramic chip capacitor | 82 pF, 500 V
(note 1)
Cc23 multilayer ceramic chip capacitor 10 pF + 30 pF
(note 1) in parallel, 500 V
C24,C28 film dielectric trimmer 2to 18 pF 2222 809 09006
C25, C26 multilayer ceramic chip capacitor | 39 pF + 47 pF
(note 1) in parallel, 500 V
c27 multilayer ceramic chip capacitor | 18 pF, 500 V
(note 1)
C29, C30 multilayer ceramic chip capacitor |3 x 100 pF
(note 1) in parallel, 500 V
L1, L3, L22, L24 | stripline (note 2) 50 Q 4.8 x 80 mm
L2, 123 semi-rigid cable (note 3) 50 Q ext. dia. 3.6 mm
ext. conductor
length 80 mm
L4, L5 stripline (note 2) 43 Q 6 x 32.5 mm
L6, L7, L10, L11 | stripline (note 2) 43 Q 6 x 10.5 mm
L8, L9 stripline (note 2) 43 Q 6 x3 mm
L12,L15 grade 3B Ferroxcube wide-band 2in parallel 4312 020 36642
HF choke
L13, L14 2 turns enamelled 1.6 mm copper |25 nH int. dia. 5 mm
wire leads 2 x 7 mm
space 2.5 mm
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VHF push-pull power MOS BLE248
transistor
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.

L16, L17 stripline (notes 2 and 4) 43Q 6 x 3 mm
L18, L19 stripline (notes 2 and 4) 43 Q 6 x 35 mm
L20, L21 stripline (notes 2 and 4) 43 Q 6 x9 mm
R1, R6 10 turns potentiometer 50 kQ

R2, R5 0.4 W metal film resistor 1kQ

R3, R4 0.4 W metal film resistor 536 Q

R7, R8 1 W metal film resistor 10 Q £5%

R9 1 W metal film resistor 3.16 kQ

IC1 78L05 voltage regulator

Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.
2. L1,L3-L11,L16 - L22 and L24 are micro-striplines on a double copper-clad printed circuit board, with glass

microfibre PTFE dielectric (g, = 2.2), thickness 146 inch, thickness of copper sheet 2 x 35 um.

3. L2 and L23 are soldered on striplines L1 and L24 respectively.

4. A copper strap, thickness 0.8 mm, is soldered on striplines L16 - L21.
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VHF push-pull power MOS
transistor

BLF248

7222989 7222987

7222986 7222984

The circuit and components are situated on one side of the printed circuit board, the other side being fully
metallized, to serve as a ground plane. Earth connections are made by means of copper straps and hollow rivets.

Fig.12 Component layout for 225 MHz class-AB test circuit.
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Product specification

VHF push-pull power MOS

. BLF248
transistor
5 MCB629 3 MCB628
Zi . ZL
@ [
0 @) /\
— 2
=
N
LA -
N~
-10
XL
[/ 0 // ™~
-15 ~
-20 -
50 100 150 200 250 0 50 100 150 200 250
f (MHz) f (MHz)

Class-AB operation; Vpg =28 V; I =2 x 250 mA;
Rgs = 536 Q (per section);
P, =300 W (total device); T, = 25 °C.

Fig.13 Input impedance as a function of
frequency (series components), typical values

Class-AB operation; Vps =28 V; |5 = 2 x 250 mA;
Rgs = 536 Q (per section);
P, =300 W (total device); T, =25 °C.

Fig.14 Load impedance as a function of
frequency (series components), typical values

Class-AB operation; Vpg = 28 V; 15 =2 x 250 mA;
Rgas = 536 Q (per section);
P_ =300 W (total device); T, = 25 °C.

Fig.15 Power gain as a function of frequency,
typical values per section.

September 1992

190

per section. per section.
MCB627
40
e \
(dB)
30
20 .
\
\
\\~

10

0

0 50 100 150 200 250
f (MHz)




Philips Semiconductors Preliminary specification

VHF power MOS transistor BLF276

FEATURES PIN CONFIGURATION

e High power gain

o Easy power control
 Good thermal stability 1 2

d
DESCRIPTION 3 4 g s
Silicon N-channel enhancement MBBo72 -2
mode vertical D-MOS transistor 5 6
designed for large signal amplifier

applications in the VHF frequency

range. The transistor delivers an Top view MSA308
output power of 100 W in class-B
operation at a supply voltage of 50 V. Fig.1 Simplified outline and symbol.

The transistor is encapsulated in a
6-lead, SOT119 pill-package
envelope, with a ceramic cap.

CAUTION
PINNING - SOT119D3 The device is supplied in an antistatic package. The gate-source input must
be protected against static charge during transport and handling.
PIN DESCRIPTION
1 source
WARNING
2 source
3 gate Product and environmental safety - toxic materials
4 drain This product contains beryllium oxide. The product is entirely safe provided
5 source that the BeO disc is not damaged. All persons who handle, use or dispose
6 source 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.

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

f Vos P Gp Mo

MODE OF OPERATION (MHz) v w) (dB) (%)
CW, class-B 225 50 100 =13 250
108 50 100 >18 260
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Preliminary specification

VHF power MOS transistor BLF276
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vos drain-source voltage - 110 \
Vs gate-source voltage - 20 \

Iy DC drain current - 9 A

Pyt total power dissipation upto T, =25°C - 150 W

Tag storage temperature -65 150 °C

T; junction temperature - 200 °C
THERMAL RESISTANCE

SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE

Rin jmb thermal resistance from junctionto | P, =150 W; T, =25°C max. 1.17 K'W
mounting base
50 MAAg36 240 MRA943
b Prot
@ ™ 200 @
10
e S 160 —>Y IASY
= (1) 2 N N
N 120 \‘ \\\
vV N \ NG
1 80 \
40
0.1 0
1 10 100 500 0 20 40 60 80 100 120 140
Vps V) Tmb (°C)

(1) Current is this area may be limited by Rpg - (1) Continuous operation.

(2 T,,=25°C. (2) Short-time operation during mismatch.

Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.

November 1992

192




Philips Semiconductors

Preliminary specification

VHF power MOS transistor BLF276
CHARACTERISTICS
T; = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vgryoss drain-source breakdown voltage | Vgs=0; 1, =30 mA 110 |- - \
Ipss drain-source leakage current Vas=0; Vpg =50V - - 1 mA
lass gate-source leakage current Vs =20V;Vps=0 - - 1 HA
Vasan gate-source threshold voltage Ip=50mA; Vps=10V 2 - 45 \"
Oss forward transconductance Ib=3A; Vpg=10V 27 |- - S
Ros(on) drain-source on-state resistance |lp=3A;Vg=10V - 0.4 0.6 Q
Ipsx on-state drain current Ves=10V; Vpg=10V 8 12 - A
Ce input capacitance Vas=0; Vpg=50V; f=1MHz - 240 |- pF
Cos output capacitance Vas=0; Vpg=50V; f=1MHz - 95 - pF
Ce feedback capacitance Vas=0; Vpg =50 V; f=1MHz - 7 - pF

MRA945 MRA940
0 16
TC
(MV/K) '
" ] )
/ 12 %
2 /
/ 8
3 / /
e
i /
-4 ,//A 4 L
y
-5 0 /
0.01 0.1 T @ 5 0 2 4 6 8 10 12 14
b Vas V)
Vps=10 V.
Vps=10 V.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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VHF power MOS transistor BLF276
MRAS44 MRAS34
1 o 60
R DS (on) )
)
0.8 500
~ 400 \
0.6
h\
et 300 \
/ \A‘:\- Cis
0.4 ] \
200 -
\\ Cos
0.2 100 \"\_«\
4] 0 |
0 20 40 60 80 100 120 40 0 10 20 a0 40 50
T 0o Vog (9

lp=3A; Vag =10 V.

Fig.6 Drain-source on-state resistance as a

function of junction temperaiure, typical values.

Vs =0; = 1 MHz.

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical vaiues.

MRAS3S5

Ves = 0; f=1MHz.

50
Crs
(pF)
40
30 \\\\
20
\\
N
10 —
B .
0
0 10 20 30 40 50
Vps V)

Fig.8 Feedback capacitance as a function of
drain-source voltage, fypical values.
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VHF power MOS transistor BLF276
APPLICATION INFORMATION FOR CLASS-B OPERATION
T = 25 °C unless otherwise specified.
RF performance in CW operation in a common source class-B circuit.
f \'/ I P G n
MODE OF OPERATION DS ba L P D
(MHz) (V) (mA) W) (dB) (%)
CW, class-B 225 50 50 100 =13 =50
typ. 15 typ. 57
108 50 50 100 218 260
typ. 22 typ. 75
Ruggedness in class-B operation
The BLF276 is capable of
withstanding a load mismatch
corresponding to VSWR = 8 through
all phases under the following
conditions:
Vps =50V, f =225 MHz;
Tmp = 25 °C at rated load power.
MRA937 MRA942
20 100 p 140
gain
(d8) ) W)
— | gain 120 —
16— 80 A
/ N\ 100
12 60 80
n|_~
60
, o V
40 /
4 // 20 20 /
0
! 0 2 4 6 8
1] 0 PiN (W)
0 20 40 60 80 100 120 140
PL W)
Class-B operation; Vpg = 50 V; Ipq = 50 mA; Class-B operation; Vpg = 50 V; Ipq = 50 mA;
f =225 MHz. f =225 MHz.
Fig.9 Power gain and efficiency as functions of Fig.10 Load power as a function of input power,
load power, typical values. typical values.
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f =225 MHz.

Fig.11 Test circuit for class-B operation.
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Preliminary specification

VHF power MOS transistor BLF276
List of components (class-B test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
C1,C9, C19 multilayer ceramic chip capacitor 680 pF, 500 V
(note 1)
Cc2 multilayer ceramic chip capacitor 15 pF, 500 V
(note 1)
C3, C5, C16,C18 | film dielectric trimmer 4 t0 40 pF 2222 809 08002
C4 multilayer ceramic chip capacitor 13 pF, 500 V
(note 1)
C6, C7 multilayer ceramic chip capacitor 62 pF, 500 V
(note 1)
C8,C14 multilayer ceramic chip capacitor 100 nF 2222 852 47104
c10 multilayer ceramic chip capacitor 100 pF, 500 V
(note 1)
C11 foil capacitor 100 nF, 100 V 2222 368 21204
Ci12 multilayer ceramic chip capacitor 10 nF 2222 852 47103
C13 electrolytic capacitor 10 uF, 63V 2222 030 38109
C15 multilayer ceramic chip capacitor 2x33pF
(note 2) in parallel,
500V
C17 multilayer ceramic chip capacitor 18 pF, 500 V
(note 1)
L1 stripline (note 3) 49 Q length 8 mm
width 4 mm
L2 stripline (note 3) 49 Q length 12 mm
width 4 mm
L3 stripline (note 3) 49 Q length 7.5 mm
width 4 mm
L4 2 turns enamelled 1.5 mm copper 18 nH length 4.2 mm
wire int. dia. 4 mm
leads 2 x 1 mm
L5 stripline (note 3) 49 Q length 15.5 mm
width 4 mm
L6 stripline (note 3) 49 Q length 5 mm
width 4 mm
L7 2 turns enamelled 1.5 mm copper 16 nH length 3.3 mm
wire int. dia. 3 mm
leads 2 x 4 mm
L8 stripline (note 3) 31Q length 6 mm
width 6 mm
L9 stripline (note 3) 31Q length 9.5 mm
width 6 mm
L10, L11 stripline (note 3) 31Q length 10 mm
width 6 mm
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VHF power MOS transistor BLF276
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
L12 3 turns enamelled 1.5 mm copper 50 nH length 4.8 mm
wire int. dia. 5 mm
leads 2 x 4 mm
L13 stripline (note 3) 31Q length 5 mm
width 6 mm
L14 1 turn enamelled 1.5 mm copper wire int. dia. 2.8 mm
leads 2 x 1 mm
L15 stripline (note 3) 36 Q length 16.5 mm
width 5§ mm
L16 stripline (note 3) 36 Q length 8 mm
width 5 mm
L17 2 turns enamelled 1.5 mm copper 17 nH length 4.7 mm
wire int. dia. 4 mm
leads 2 x 2 mm
L18 stripline (note 3) 36 Q length 17.5 mm
width 5 mm
L19, L20 stripline (note 3) 36 Q length 8.5 mm
width 5 mm
L21 grade 3B Ferroxcube wide-band RF 4312 020 36642
choke
R1 1 W metal film resistor 9.09 Q 2222 153 59098
R2 10 turns potentiometer 50 kQ
R3 0.4 W metal film resistor 400 kQ 2322 151 74024
R4 0.4 W metal film resistor 10Q 2322 151 11009
Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.
2. American Technical Ceramics (ATC) capacitor, type 175B or other capacitor of the same quality.

3. The striplines are on a double copper-clad printed circuit board, with epoxy fibre-glass PTFE dielectric (g, = 4.5);
thickness Y46 inch.
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Preliminary epecification

VHF power MOS transistor

BLF2768

191 mm

MEASID

3

70 mm

between upper and lower sheeis.

The circuit and compenents are situated on one side of the printed circuit board, the other side being fully
metallized, to serve as a ground plane. Earth connections are made by means of copper siraps and hollow rivets

Fig.12 Component iayout for 225 MHz class-B test circuit.
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Preliminary specification

VHF power MOS transistor BLF276
, 8 MAA939. 1 MRAS41_
i \ z,
@ 6 \ «)
N 12 \\
4 \ i \ R
N A\
8 N
0 4/ \
-2 ” 1/ . 7/ XL §§\\
S ~
% 50 100 150 200 250 % 50 100 150 200 250
f (MHz) f (MHz)

Class-B operation; Vpg = 50 V; Ipq = 50 mA,;
Rgs=9.1Q; P, =100 W.

Fig.13 Input impedance as a function of

frequency (series components), typical values.

Class-B operation; Vpg =50 V; Ipq = 50 mA;
Rgs=9.1Q; P. =100 W.

Fig.14 Load impedance as a function of
frequency (series components), typical values.

Zi Z | mBa37s

Fig.15 Definition of MOS impedance.

MRA938
30
gain
(dB)
—~
20 \‘\
N
10
0
0 50 100 150 200 250
f (MHz)

Class-B operation; Vpg = 50 V; Ipq = 50 mA;
Rgs=9.1Q; PL.=100 W.

Fig.16 Power gain as a function of frequency,
typical values.

November 1992

200




Philips Semiconductors

VHF power MOS transistor

FEATURES

¢ High power gain
o Easy power control

¢ Gold metallization ensures
excellent reliability

Good thermal stability
Withstands full load mismatch.

DESCRIPTION

Silicon N-channel enhancement
mode vertical D-MOS transistor
designed for large signal amplifier
applications in the VHF frequency
range.

The transistor is encapsulated in a
6-lead, SOT119 flange envelope,
with a ceramic cap. All leads are
isolated from the flange.

A marking code, showing
gate-source voltage (Vgs)
information is provided for matched
pair applications. Refer to the
‘General’ section for further
information.

PINNING - SOT119

Product specification

BLF277

PIN CONFIGURATION

©,
7N
\_A

SO/

Fig.1 Simplified outline and symbol.

CAUTION

The device is supplied in an antistatic package. The gate-source input must
be protected against static charge during transport and handling.

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

PIN DESCRIPTION of this groduct should be. aware of its naturg and of thg necessary safer
precautions. After use, dispose of as chemical or special waste according to
1 [source the regulations applying at the location of the user. It must never be thrown
2 source out with the general or domestic waste.
3 gate
4 drain
5 source
6 source
QUICK REFERENCE DATA
RF performance at Ty, = 25 °C in a common source circuit.
f Vos P Gp Mo
MODE OF OPERATION (MHz) ) W) (dB) (%)
CW, class-B 175 50 150 > 14 > 50
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Product specification

VHF power MOS transistor BLF277
LIMITING VALUES
in accordance with the Absolute Maximum System (1EC 134).

SYMBOL PARAMETER CONDITIONS MIN, MAX. | UNIT
Yos drain-source voltage - 110 \
Vs gate-source voltage - 20 \Y
In DC drain current - i6 A
Prot total power dissipation upto T, =25°C - 220 w
Tag storage temperature 65 150 °C
T; juniction temperature - 200 °C

THERMAL RESISTANCE
. THERMAL
2 Ew e o) oo w3 ", ‘:‘"" )
SYMBOL PARAMETER CONDITIONS HESISTANGE
R it 1 thermal resistance from junctionfo | Ty, =25 °C; P, = 220 W 0.8 KW
| mounting base
Ry mih thermal resistance from mounting T = 25 90 Py = 220 W 0.2 KIW
base to heatsink
50 . MFEAG0S 300 14CAZ49
ip Pot | R
. W)
(A : N ,
0=, /] \ N A \‘\‘ |
(1) 7% Y (2) 200 = : ;
" "~ {1 i
4 . SON
- s DG
| i o Tre | T
. i 100 ! A_\_x,%\
- Y - i ‘ \\
() S ! i
0 v 160 o
01 Th (°€)
1 10 100 500
Yos ¥
(1) Current is this area may be fimited by Rpgey. (1) Continuous operation.
(2) T = 25 °C. (2} Short-time operation during mismaich.
Fig.2 DO SOAR. Fig.3 Powerftermperatura deraling curves.
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VHF power MOS transistor BLF277
CHARACTERISTICS
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Verpss drain-source breakdown voltage |Vgs=0; I, =50 mA 110 |- - \'
loss drain-source leakage current Vgs=0; Vps =50V - - 25 mA
lass gate-source leakage current tVes=20V; V=0 - - 1 pA
Vasun gate-source threshold voltage Ilp =50mA; Vpg=10V 2 - 4.5 \
AVgs gate-source voltage difference of |l =50 mA; Vpg=10V - - 100 |mV

matched pairs
Ot forward transconductance Ib=5A;Vpg=10V 45 6.2 - S
Rosion) drain-source on-state resistance [l =5A;Vgg=10V - 0.2 0.3 Q
Ipsx on-state drain current Ves=10V; Vpg=10V - 25 - A
Ce input capacitance Vas=0; Vpg=50V; f=1 MHz - 480 |- pF
Cee output capacitance Ves=0; Vps=50V; f=1MHz - 190 |- pF
Cs feedback capacitance Vas=0; Vps=50V; f=1MHz - 14 - pF

0 MCA248 30 MCA247

.C.
(mV/K) Ip

-1 (A)

—4 1

) L/

0.01 0.1 1 10 0 5 10 15
Ip (&) Vgs (V)

VDS = 10 V.
Vps=10V; T;= 25 °C.

Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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Product specification

VHF power MOS transistor BLF277
0.4 MCB887 1200 MCB888
RDs(on) ¢
@ oF)
0.3
/ 800
0.2
\Y Cis
400 \
0.1 \\ Cos
0 o]
0 50 1 0 20 40 60
Tj (°C) Vps (V)

Ip=5A; Vgs =10 V.

Fig.6 Drain-source on-state resistance as a
function of junction temperature, typical values.

Ves=0; f=1MHz

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values.

150 MCB889

CI’S
(pF)

Vos V)

Vas = 0; f= 1 MHz.

Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values.
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VHF power MOS transistor BLF277
APPLICATION INFORMATION FOR CLASS-B OPERATION
Th =25 °C; Ry, . = 0.2 KIW; Rgg = 16 Q; unless otherwise specified.
RF performance in CW operation in a common source class-B test circuit.
f Vv, 1 P G n
MODE OF OPERATION DS ba L P o
(MHz2) v) (A) (W) (dB) (%)
CW, class-B 175 50 0.1 150 > 14 > 50
typ. 17 typ. 58
Ruggedness in class-B operation
The BLF277 is capable of
withstanding a load mismatch
corresponding to VSWR = 50
through all phases under the
following conditions:
Vps = 50 V; f = 175 MHz at rated
load power.
. 25 MCB882 100 200 / MCB886
p D PL
(dB) (%) w)
20 R 80 150
—
15 — 60 /
L1
-~ 100 J
) /
10 o= / 40
> /
4 50
5 7 20
0 0 0
0 50 100 150 200 250 0 2 4 6 8
PL (W) PinW)
Class-B operation; Vps =50 V; Ipq = 0.1 A; Class-B operation; Vpg =50V, Ipq=0.1 A;
2, =14+j1.6Q;f=175 MHz. Z,=14+j16Q;f=175 MHz.
Fig.9 Power gain and efficiency as functions of Fig.10 Load power as a function of input power,
load power, typical values. typical values.
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VHF power MOS transistor BLF277

output
500

. T I . ua C14 :IE c18 T

50 Q ci L4 T w
L10 L12 L17 ue L1
Wz~
» L1 2| w3 L6 L8 M s
cs

J/; R1 CIQ—R

R4 C10

e
—N

f=175 MHz.

Fig.11 Test circuit for class-B operation.
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Product specification

wire

leads 2 ¥ 1 mm

VHEF power MOS transistor BLF277
List of componenis {class-B {est cireuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1, Cg, 19 multilayer ceramic chip capacitor 880 pF
{note 1)
02, C4, C17 filrn dielectric trimmer 51060 pF 2222 808 08003
o3 I mutilayer ceramic chip capacitor | 33 pF
{nole 1)
05,086,885 inutliiayer ceramic chip capaciior | 100 pF
{noie 1)
C7, G140, C13 multilayer ceramic chip capacitor 100 nF 2222 852 47104
CH muitilayer ceramic chip capacitor |10 nF 2222 852 47103
Ci2 electrolytic capacitor 10 uF 63V
Cl4,C15 multifayer ceramic chip capacitor |3 x 22 pF
(note 2) in paraliel
o1 filmn dielectric trimmer 410 40 pF 2222 809 08002
Cis rnultitayer ceramic chip capacitor | 18 pF
{note 1}
L1 stripline (note 3) 49 Q) length 8 mm
width 4 mm
Lz stripling (note 3) 49 Q length 12 mm
widith 4 mm
L3 stripline {note 3) 49 Q length 7.5 mm
width 4 mm
L4 2 turns enamelied 1.5 mm copper | 25 nH length 3.7 mm
wire int. dia. 5 mm
leads 2 x 1 mm
Ls stripline {nofe &) 48 Q length 15.5 mm
width 4 mm
L8 siripline (note ) 48 length 5 mm
width 4 mm
.7 2 turps enamelled 1.5 mm copper |25 nH length 4.2 mm
wire int. dia. 5 mm
leads 2 x 4 mm
L8 siripling {note 3) 314 length 18 mm
i width 6 mm
Lg siripiine {(note 3) 31 Q length 6 mm
width 6 mm
Lig, Li2 stripling {note 3) 31 Q length 7 mm
! width 6 mm
Lt i 3 tums enamellsd 1.5 mm copper | 40 nH fength 8.8 mm
wire int. dia. & mm
leads 2 x 3mm
Li3 1 turn enamelied 1.5 mm copper {3 nH int. dia. 2.8 mm

Sepiember 1882



Philips Semiconductors

Product specification

VHF power MOS transistor BLF277
COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
L14 stripline (note 3) 36 Q length 15.5 mm
width 5 mm
L15 stripline (note 3) 36 Q length 8 mm
width 5 mm
L16 2 turns enamelled 2.5 mm copper |28 nH length 5.5 mm
wire int. dia. 5 mm
leads 2 x 3 mm
L17 stripline (note 3) 36 Q length 12 mm
width 5 mm
L18, L19 stripline (note 3) 36 Q length 8.5 mm
width 5 mm
L20 grade 3B Ferroxcube RF choke 4312 020 36642
R1 0.4 W metal film resistor 16 Q
R2 10 turn potentiometer 50 kQ
R3 0.4 W metal film resistor 400 kQ
R4 0.4 W metal film resistor 100 Q
Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.
2. American Technical Ceramics (ATC) capacitor, type 175B or other capacitor of the same quality.

3. The striplines are mounted double copper-clad printed circuit board, with epoxy glass dielectric (g, = 4.5);
thickness 1.6 mm.

September 1992

208



Philips Semiconductors Product specification

VHF power MOS transistor BLF277

191 mm
,l

70 mm

The circuit and components are situated on one side of the printed circuit board, the other side being fully
metallized, to serve as a ground plane. Earth connections are made by means of copper straps and hollow rivets.

Fig.12 Component layout for 175 MHz class-B test circuit.
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VHF power MOS transistor BLF277
CB883 <0 MCa228
8 ‘L \\
Q
(ii \ @ . \
4 \\
i \RL
N 6
. \
. o] 4 \
A // AN
/ ) XL N
/ / Sl
-8 \:__\_’%
o B
0 50 100 150 200 250 0 50 100 150 206 250
f (MHz) f {MHz)
Class-B operation; Vg = 50 V; lpg= 0.1 A; Class-B operation; Vpg =50 V; lpg = 0.1 A;
Rgs =16 Q; P = 150 W. Ras= 186G P, = 150 W,
Fig.13 Inputimpedance as a function of Fig.14 Lead impedance as a function of
frequency (series components), typical valuss, frequency (series components), typical values.
. MCB885
40 —
Gp
(dB)
30
~
™
~
L
S 20 o
{ Fw ii
R 10
Z; L1 Measro
0
0 50 106 150 200 250
F (MHz)
Class-B operation; Vpg = 50V, ipg = 0.1 A;
Ras =16 Q; P = 150 W,
Fig.16 Power gain as a function of frequency,
Fig.15 Definition of MOS impadance. typical values.
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VHF push-pull power MOS

transistor

FEATURES

High power gain
Easy power control
Good thermal stability

Gold metallization ensures
excellent reliability.

DESCRIPTION

Dual push-pull silicon N-channel
enhancement mode vertical D-MOS
transistor, designed for broadcast
transmitter applications in the VHF
frequency range.

The transistor is encapsulated in a
4-lead SOT262 balanced flange
envelope, with two ceramic caps.
The mounting flange provides the
common source connection for the
transistors.

PINNING - SOT262A1

Product specification

BLF278

PIN CONFIGURATION

s L1 L_J s —d
3 4

Top view MSBoo8

Fig.1 Simplified outline and symbol.

CAUTION

The device is supplied in an antistatic package. The gate-source input must
be protected against static charge during transport and handling.

WARNING

PIN DESCRIPTION Product and environmental safety - toxic materials
1 drain 1 This product contains beryllium oxide. The product is entirely safe provided
2  |drain2 that the BeO discs are not damaged. All persons who handle, use or
dispose of this product should be aware of its nature and of the necessary
3 gate 1 f i ) .
safety precautions. After use, dispose of as chemical or special waste
4 |gate2 according to the regulations applying at the location of the user. It must
5 source never be thrown out with the general or domestic waste.

QUICK REFERENCE DATA

RF performance at T, = 25 °C in a push-pull common source test circuit.

f v P G
MODE OF OPERATION (MH2) W w) (@B) (‘JZ)
CW, class-B 108 50 300 > 20 > 60
CW, class-C 108 50 300 typ. 18 typ. 80
CW, class-AB 225 50 250 > 14 > 50
typ. 16 typ. 55
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Product specification

VHF push-pull power MOS
push-pull p BLF278
transistor
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
Per transistor section unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Vbs drain-source voltage - 110 \
+Vgs gate-source voltage - 20 Vv
Ip DC drain current - 18 A
P total power dissipation up to T, = 25 °C total device; - 500 w

both sections equally loaded
Tag storage temperature -65 150 °C
T; junction temperature - 200 °C
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
Ry jmb thermal resistance from total device; both sections max. 0.35 K'W
junction to mounting base equally loaded.
Ri, mo-h thermal resistance from total device; both sections max. 0.15 K'W
mounting base to heatsink equally loaded.
MRAS84
iy 500 MCB228
Ib Prot [\
(A) W)
\ 400
7 AN ~l@
N ~m
(1)// \(2 300
1014
A
200
N
100
0
1 0 80 20 160
1 10 100 500 Th(°C)
Yos ¥
(1) Current is this area may be limited by Rpg oy (1) Continuous operation.
(2) Tp,=25°C. (2) Short-time operation during mismatch.
Total device; both sections equally loaded. Total device; both sections equally loaded.
Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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VHF push-pull power MOS

: BLF278
transistor
CHARACTERISTICS (per section)
T; = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vrypss drain-source breakdown voltage | Vgs=0; | =50 mA 110 |- - \
Inss drain-source leakage current Vas=0; Vpg =50V - - 25 mA
lass gate-source leakage current Vs =20V;Vpg=0 - - 1 pA
Vasqh) gate-source threshold voltage lp=50mA; Vpg=10V 2 - 45 \
AVgs gate-source voltage difference of |l =50 mA;Vps=10V - - 100 |mV

both sections
Oss forward transconductance lb=5A;Vpg=10V 45 6.2 - S
O1s1/Gre2 forward transconductance ratio Ib=5A; Vps=10V 0.9 - 1.1
of both sections
Roston) drain-source on-state resistance |lp=5A;Vgs=10V - 0.2 0.3 Q
Ipsx on-state drain current Vgs=10V; Vps=10V - 25 - A
C, input capacitance Vas=0; Vps=50V; f=1MHz - 480 |- pF
Cos output capacitance Vas=0; Vps=50V; f=1MHz - 190 |- pF
Cr feedback capacitance Vas=0; Vps=50V; f=1MHz - 14 - pF
Cus drain-flange capacitance - 5.4 - pF
0 MCA981 30 MCA978
TC. I
(mV/K) B *
/ .
20
N / /
I /
A
-3
al 10
|
-4
. L1/
0.01 0.1 1 10 0 5 10 15
Ip (W Ves (V)
Vps=10 V.
Vps=10V; T;=25°C.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values per section. voltage, typical values per section.
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VHF push-pull power MOS

; BLF278
transistor
400 MCAS77 1200 MCB888
Rps(on) /]
(mQ) ¢
300 - (pF)
// 800
200 \
‘Y Cis _
100 400 \
\\ | Cos
0
0 50 100 150
Tj (°C) 0
0 20 40 60
Vps (V)

lp=5A; Vgg = 10 V.

Fig.6 Drain-source on-state resistance as a
function of junction temperature, typical values

Vas = 0; f= 1 MHz.

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values per

Vps (V)

Ves = 0; f= 1 MHz.

Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values per section.
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Vil miiehy. I m r
st ?vt,u:s%”? puE; powed MOS BLF278

ransision

APPLICATION INFORMATION FOR CLASS-B OPERATION

Ty = 25 °C; Ry, = 0.15 KW, unless otherwise specified.

RF performance in CW operation in & common source class-B circuit.

Rus = 4 02 per section; optimum load impedance per section = 3.2 +j4.3 Q (Vpg = 50 V).

i Vps tha P G, Mo
MODE OF OPERATION (MHz2) ) (A) W) (dB) (%)
| CW, class-B 108 50 2x0.1 300 > 20 > 60
typ. 22 typ. 70
W, class-C 108 50 Ves =0 300 typ. 18 typ. 80
Ruggedness in class-B operation
The BLF278 is capable of
withstanding a load mismatch
corresponding to VSWR = 7 through
ail phases under the following
conditions:
Wag = 50V, = 108 MHz at rated
load power.
; 30 MCA988 80 MCA989
)
G,
(@) )
P 60
20 //‘_ MK\\:\"\\
N
40 //
i0
20 //
0 ! 0
0 200 400 800 0 200 400 600
PL (W) PL (W)
Class-B operation; Vpg = 80 V; lpg=2x 0.1 A; Class-B operation; Vpg =50 V; Ipg=2x 0.1 A;
Z, = 3.2 + 4.3 0 (per section); Z, = 3.2 +j4.3 Q (per section),
Hee = 4 12 (per section); {= 108 MHz. Rgs = 4 Q (per section); f = 108 MHz.
solid line: T, = 25 °C. solid line: T, = 25 °C.
! dotied line: T, = 70 °C. dotted line: T,,= 70 °C.
Fig.9 Power gain as a function of load power, Fig.10 Efficiency as a function of load power,
typical values. typical values.
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VHF push-pull power MOS
transistor

BLF278

MCA990

600

PL

)
e B
400 7>
V

200 —r
/

0 5 10 15
PinW)

Class-B operation; Vpg =50 V; I, =2x 0.1 A;
Z, =3.2 +j4.3 Q (per section); Rgg =4 Q (per
section); f = 108 MHz.

solid line: T, = 25 °C.

dotted line: T, = 70 °C.

Fig.11 Load power as a function of input power,
typical values.
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VHF push-pull power MOS
transistor

BLF278

Voo1
w2 c20
cte — R
s HH ’_&]2‘1__§
ci2
A0 ; [\
R8 0
R3 m [r_m
c13
co HHR c22
N a7 R
Y
Re L12§
OUT. o fus ur 19 c31 21

s00 c3 8] L3 s |7 7 — }————I
input :% W it c33
s 1 -|-
> S

R10
= = 3 33 50 @
c26 [c27 "[c28 [c29 “[c30 output
C34==
c32 |

BLF278 LiojLi4 L18 L20 23

1
{
8
gl
SR £
e

MCA295

Voo2

f=108 MHz.

Fig.12 Test circuit for class-B operation.
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VHF push-pull power MOS

transistor BLF278
List of components (class-B test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
C1, C2, C33, C34 | muliitayer ceramic chip capacitor 22 pF, 500 V
(note 1)
C3, C4 multilayer ceramic chip capacitor 100 pF + 68 pF
(note 1) in parailel, 500 V
C5, C6, C28 film dielectric trimmer 5to 60 pF 2222 809 08003
c7 multilayer ceramic chip capacitor 2x 100 pF +
(note 1) 1x 120 pF
in parallel, 500 V
Cs, C11, C12, multilayer ceramic chip capacitor 100 nF, 500 V 2222 852 47104
C15, C16, C19, i
C36
C9, C10,C13, multilayer ceramic chip capacitor 1nF, 500 V
C14, C20, C25 (note 1)
C17,C18, C22, | multilayer ceramic chip capacitor 470 pF, 500 V
c23 (note 1)
C21,C24, C35 electrolytic capacitor 10 uF, 63 V
C26 multilayer ceramic chip capacitor 2x15pF + j
(note 1) 1x18 pF
in parallei, 500 V 1
c27 multilayer ceramic chip capacitor 3x 15 pF
(note 1) in paraliel, 500 V
Cc29 multilayer ceramic chip capacitor 2x 18 pF +
(note 1) 1x15pF
in parallel, 500 V
C30 film dielectric trimmer 2to 18 pF 2222 809 03005
C31,C32 multilayer ceramic chip capacitor 3x 43 pF
(note 1) in paraliel, 500 V !
L1, L2 stripline (note 2) 43Q length 57.5 mm
width 6 mm !
L3, L4 stripline (note 2) 43 Q length 29.5 mm
width 6 mm
L5,L6 stripline (note 2) 43 Q length 14 mm
width 6 mm
L7,L8 stripline (note 2) 43 Q length 6 mm
width 6 mm
L9, L10 stripline (note 2) 43Q length 17.5 mm
width 6 mm
L11,L16 2 x grade 3B Ferroxcube wideband 4312 020 36642
HF chokes in parallel
L12, L15 4 turns enamelled 2 mm copper wire | 85 nH length 13.5 mm
int. dia. 10 mm
leads 2 x 7 mm
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VHF push-pull power MOS

! BLF278
transistor
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
L13, L14 stripline (note 2) 43Q length 19.5 mm
width 6 mm
L17,L18 stripline (note 2) 43 Q length 24.5 mm
width 6 mm
L18, L20 stripline (note 2) 43 Q length 66 mm
width 6 mm
121,23 stripline (note 2) 50 Q length 160 mm
width 4.8 mm
L22 semi-rigid cable (note 3) 50 Q ext. dia. 3.6 mm
outer conductor
length 160 mm
R1 0.4 W metal film resistor 10Q
R2, R7 10 turn potentiometer 50 kQ
R3, R6 0.4 W metal film resistor 1kQ
R4, RS 0.4 W metal film resistor 3x121Q
in parallel
R8, R9 1 W metal film resistor 10 Q +5%
R10 1 W metal film resistor 4x422Q
in parallel
R11 1 W metal film resistor 5.11 kQ
IC1 voltage regulator 78L05
T1 1:1 Balun; 7 turns type 4C6 50 Q 14 x9 x5 mm 4322 020 90770
coaxial cable wound around toroid
Notes

1.
2.

3.

American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.
L1-L10,L13, L14, L17 - L21 and L23 are microstriplines on a double copper-clad printed circuit board, with glass

microfibre reinforced PTFE dielectric (g, = 2.2), thickness V46 inch,; thickness of copper sheet 2 x 35 um.

October 1992
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BLF278

E

|

3,

130 mm

150 mm

33

between upper and lower sheets.

The circuit and components are situated on one side of the PTFE fibre-glass board, the other side being fully
metallized to serve as an earth. Earth connections are made by means of copper straps for a direct contact

Fig.13 Component layout for 108 MHz class-B test circuit.
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VHF push-pull power MOS

; BLF278
transistor
2 MCAS91 8 MCA992
z; z
(@) rs (@) RL
1 I 6 \\
- N
/ % XL
0 4
N
<
-1 2
X; //
% 75 125 175 %5 75 125 175
f (MHz) f (MHz)

Class-B operation; Vpg = 50 V; Ipg =2 x 0.1 A;
Rgs = 4 Q (per section); P_ =300 W.

Fig.14 Input impedance as a function of
frequency (series components), typical values

Class-B operation; Vpg =50 V; Ipq=2x 0.1 A;
Rgs = 4 Q (per section); P, = 300 W.

Fig.15 Load impedance as a function of
frequency (series components), typical values

Fig.16 Definition of MOS impedance.

per section. per section.
MCAS93

30

el

@ —

—
20
10
Zj ZL  wmsasre
025 75 125 175
f (MHz)

Class-B operation; Vpg =50 V; I =2 x 0.1 A;
Rgs = 4 Q (per section); P_ = 300 W.

Fig.17 Power gain as a function of frequency,
typical values per section.
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VHF push-pull power MOS BLF278
transistor

APPLICATION INFORMATION FOR CLASS-AB OPERATION

T, =25 °C; Ry, mo-n = 0.15 KW, unless otherwise specified.

RF performance in CW operation in a common source class-AB circuit.

Rgs = 2.8 Q per section; optimum load impedance per section = 0.74 + j2 Q (Vs =50V).

: f \'/ I P, G n
MODE OF OPERATION oS nd - L4 P
(MHz2) V) (A) W) (dB) (%)
CW, class-AB 225 50 2x0.5 250 > 14 > 50
typ. 16 typ. 55
Ruggedness in class-AB
operation
The BLF278 is capable of
withstanding a load mismatch
corresponding to VSWR = 7 through
all phases under the following
conditions:
Vps = 50 V; f = 225 MHz at rated
output power.
20 MCAQ87 60 MCA985
=== |
——l T np =
G I () ]
(dB) N 40 // f
7
//
10 7
/
20 /’
0 0
0 100 200 300 0 100 200 300
PL (W) PL (W)
Class-AB operation; Vpg =50 V; Ipq=2x 0.5 A; Class-AB operation; Vps =50 V; Ipg =2 x 0.5 A;
Z, =0.74 +j2 Q (per section); Rgs = 2.8 Q (per Z, =0.74 +j2 Q (per section); Rgs = 2.8 Q (per
section); f = 225 MHz. section); f = 225 MHz.
solid line: T, = 25 °C. solid line: T, = 25 °C.
dotted line: T, = 70 °C. dotted line: T, = 70 °C.
Fig.18 Power gain as a function of load power, Fig.19 Efficiency as a function of load power,
typical values. typical values.
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VHF push-pull power MOS

BLF278

transistor
MCA986
400 -
PL
W)
10 2] am——— //_ —
AT
v
Vs
200 z
400 bl e e
"
4
4 —
/F
0 ! )
0 5 10 15
PIN(W)

Ciass-AB operation; Vpg = 50 V; lpa =2 X 0.5 A;
4, =074 +j2 Q (per section); Rgg = 2.8 Q (per
section); f= 225 MHz.

solid line: T, = 25 °C,
dotted line: T, = 70 °C,

Fig.20 Load power as a function of input power,
fypical values.
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VHF push-pull power MOS
transistor

BLF278

50 0
output

MCA994~2

f =225 MHz.

Fig.21 Test circuit for class-AB operation.
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List of components (class-AB test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
Ci,C2 multilayer ceramic chip capacitor |27 pF, 500 V
(note 1) '
C3, C4, C31, C32 | multilayer ceramic chip capacitor |3 x 18 pF
(note 1) in parallel, 500 V
C5 film dielectric trimmer 410 40 pF 2222 809 08002
C6, C30 film dielectric trimmer 2to 18 pF 2222 809 09006
Cc7 multilayer ceramic chip capacitor | 100 pF, 500 V
(note 1)
C8, C9, C15, C18 | MKT film capacitor 1uF, 63V 2222 371 11105
C10,C13, C14, multilayer ceramic chip capacitor | 100 nF, 50 V 2222 852 47104
C19, C36
C11,C12 multilayer ceramic chip capacitor |2 x 1 nF
(note 1) in parallel, 500 V
C16, C17 electrolytic capacitor 220 uF, 63V
c20 multilayer ceramic chip capacitor |3 x 33 pF
(note 1) in parallel, 500 V
c21 film dielectric trimmer 2to 9 pF 2222 809 09005
C22, C27, C37, multilayer ceramic chip capacitor |1 nF, 500 V
C38 (note 1)
C23, C26, C35 electrolytic capacitor 10 puF, 63V
C24, C25 multilayer ceramic chip capacitor |2 x 470 pF
(note 1) in parallel, 500 V
Cc28 multilayer ceramic chip capacitor |2 x 10 pF +
(note 1) 1x 18 pF
in parallel, 500 V
Cc29 multilayer ceramic chip capacitor |2 x 5.6 pF
(note 1) in parallel, 500 V
C33,C34 multilayer ceramic chip capacitor | 5.6 pF, 500 V
(note 1)
L1, L3, L22,L24 | stripline (note 2) 50 Q length 80 mm
width 4.8 mm
L2,L23 semi-rigid cable (note 3) 50 Q ext. dia. 3.6 mm
outer conductor
length 80 mm
L4,L5 stripline (note 2) 43Q length 24 mm
width 6 mm
L6, L7 stripline (note 2) 43Q length 14.5 mm
width 6 mm
L8, L9 stripline (note 2) 43Q length 4.4 mm
width 6 mm
L10, L1 stripline (note 2) 43 Q length 3.2 mm
width 6 mm
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COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
L12, L13 stripline (note 2) 43 Q length 16 mm
width 6 mm
L14, L17 2 x grade 3B Ferroxcube 4312 020 36642
wideband HF chokes in parallel
L15, L16 1%4 turns enamelied 2 mm 40 nH int. dia. 10 mm
copper wire leads 2 x 7 mm
space 1 mm
L18, L19 stripline (note 2) 43 Q length 13 mm
width 6 mm
L20, L21 stripline (note 2) 43 Q length 29.5 mm
width 6 mm
R1 0.4 W metal film resistor 10 Q
R2, R7 10 turns potentiometer 50 kQ
R3, R6 0.4 W metal film resistor 1kQ
R4, R5 0.4 W metal film resistor 2x5.62Q
in parallel
R8, R9 1 W metal film resistor 10 Q 5%
R10 1 W metal film resistor 4x422Q
in parallel
R11 1 W metal film resistor 5.11 kQ
IC1 voltage regulator 78L05
Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.

2. L1,L3-L13,L18-L22 and L24 are microstriplines on a double copper-clad printed circuit board, with glass
microfibre reinforced PTFE dielectric (g, = 2.2), thickness V16 inch; thickness of copper sheet 2 x 35 um.

3. L2 and L23 are soldered on to striplines L1 and L24 respectively.
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VHF push-pull power MOS
transistor

BLF278

re 119 mm e 130 mm

g

MBC436

The circuit and components are situated on one side of the PTFE fibre-glass board, the other side being fully
metallized to serve as an earth. Earth connections are made by means of copper straps and hollow rivets for a
direct contact between upper and lower sheets.

Fig.22 Component layout for 225 MHz class-AB test circuit.
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VHF push-pull power MOS
; BLF278
transistor
) MCA984 3 MCA983
z; . N
) ) |
1 o , N
0
I~
X; - 1 &‘\
-1 1T | I
-2 %50 200 250
150 200 ¢ o) 250 ¢ ()
Class-AB operation; Vpg =50 V; Ipq =2 x 0.5 A; Class-AB operation; Vps =50 V; lpg=2x 0.5 A;
Rgs = 2.8 Q (per section); P_ =250 W. Rgas = 2.8 Q (per section); P = 250 W.
Fig.23 Input impedance as a function of Fig.24 Load impedance as a function of
frequency (series components), typical values frequency (series components), typical values
per section. per section.
20 MCAQ982
 —
\'\
Gp T
(dB)
10
(——b
Zj ZL  mBAIm
150 200 250
f (MHz)
Class-AB operation; Vps =50 V; Ipg =2x 0.5 A;
Rgs = 2.8 Q (per section); P_ =250 W.
Fig.26 Power gain as a function of frequency,
F|925 Definition of MOS impedance. typlca| values per section.
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VHF power MOS transistor

FEATURES

e High power gain
o Easy power control
o Good thermal stability

o Gold metallization ensures
excellent reliability.

DESCRIPTION

Silicon N-channel enhancement
mode vertical D-MOS transistor
designed for linear amplifier
applications in Television
transmitters and transposers.

The transistor is encapsulated in a
6-lead, SOT119 flange envelope,
with a ceramic cap. All leads are
isolated from the flange.

A marking code, showing
gate-source voltage (Vgs)
information is provided for matched
pair applications. Refer to the
‘General’ section for further
information.

PINNING - SOT119

Product specification

BLF346

PIN CONFIGURATION

©,

1 /\H 2
TN
S

MSBoo6

Fig.1 Simplified outline and symbol.

CAUTION

The device is supplied in an antistatic package. The gate-source input must
be protected against static charge during transport and handling.

PIN DESCRIPTION WARNING
1 source Product and environmental safety - toxic materials
2 source This product contains beryllium oxide. The product is entirely safe provided
3 gate 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
4 drain . " . . h
precautions. After use, dispose of as chemical or special waste according to
5 |source the regulations applying at the location of the user. It must never be thrown
6 source out with the general or domestic waste.
QUICK REFERENCE DATA
RF performance in a linear amplifier.
MODE OF OPERATION f Vos lo T P G, (:Ig)
(MHz) V) (A) ) W) @) | (mote1)
class-A 224.25 28 3 70 >25 >14 -52
25 typ. 30 typ. 16.5 -52
Note

1. Three-tone test method (vision carrier -8 dB, sound carrier -7 dB, sideband signal —-16 dB), zero dB corresponds

to peak synchronization level.
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VHF power MOS transistor BLF346
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Vbss drain-source voltage - 65 v
tVass gate-source voltage - 20 \"

Io DC drain current - 13 A
Prot total power dissipation uptoT,,=25°C - 130 w
Tag storage temperature -65 150 °C
T junction temperature - 200 °C
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
Ry jmb thermal resistance from Tep =25 °C; Py = 130 W 1.35 KW
junction to mounting base
Rt moh thermal resistance from Trp =25 °C; Py =130 W 0.2 KW
mounting base to heatsink
MRA931
50 MCB215
| 200
D P
g ™
) S— < 150
= (12 <@ @
7 N
> N 100 PR \
A b \& \
1
50 ~_
0.1 0O 50 100 ©0) 150
R 10 100 Th
Vps V)
(1) Current is this area may be limited by Rpg ). (1) Continuous operation.
(2) T, =25°C. (2) Short-time operation during mismatch.
Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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VHF power MOS transistor BLF346

CHARACTERISTICS
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Verpss drain-source breakdown voltage |[Vgg=0; I =50 mA 65 - - v
Ipss drain-source leakage current Vas=0; Vps =28V - - 25 mA
lass gate-source leakage current +Vgs=20V; Vpg=0 - - 1 pA
Vasin gate-source threshold voltage Ip=50mA; Vps=10V 2 - 4.5 \)
AVgs gate-source voltage difference of |l =50 mA; Vopg=10V - - 100 |mV

matched pairs
Os forward transconductance Ip=5A; Vpg=10V 3 4.2 - S
Roston) drain-source on-state resistance |lp=5A;Vgs=10V - 0.2 0.3 Q
Ipsx on-state drain current Ves=10V; Vpg=10V - 22 - A
Ce input capacitance Vas=0; Vpg=28V; f=1MHz - 225 |- pF
Cos output capacitance Vas=0; Vpg=28V;f=1MHz - 180 |- pF
Cs feedback capacitance Vas=0; Vpg=28V;f=1MHz - 25 - pF
MCB216 40 MCB217
Ip
2 ®
TC. 30 o
(mV/K)
0
20
-2 /,/
10
——"/
_4 ol
0
0.01 0.1 1 10 0 5 10 15 20
Ip (A) Vs (V)
Vps=10 V.
Vpos=10V; T;=25°C.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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MRA930
MCB218 800
340
c
RDS(on) (pF) \
(mQ) 600 \C
os
280
’ \
/| 400\ \
4 \ N
=
] 200 —
160
0 30 60 90 120 150 0
Tj (°C) 0 10 20 o (V)4o
DS

lp=5A; Vg =10 V.

Fig.6 Drain-source on-state resistance as a

function of junction temperature, typical values.

Vs =0; f=1 MHz.

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values.

MCB220

o
[«
(=]

Crs
(pF)

200 \
100 \

Vps (V)

Vgs =0; f=1MHz.

Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values.
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VHF power MOS transistor BLF346

APPLICATION INFORMATION FOR CLASS-A OPERATION
Th =25 °C; Ry, mon = 0.2 K'W; Z, = 1.1 +j0.2 Q unless otherwise specified.
RF performance in a linear amplifier (common source class-A circuit).

d
f Vos Ip Tw P, G B
MODE OF OPERATION (MHz) ™ (A) °C) (w")"‘ ( dg) (n(cc,ltz)"
class-A 224.25 28 3 70 >25 >14 -52
224.25 28 3 25 typ. 30 typ. 16.5 -52
224.25 28 3 70 typ. 20 typ. 145 -55
224.25 28 3 25 typ. 22 typ. 15 -55
Note

1. Three-tone test method (vision carrier -8 dB, sound carrier -7 dB, sideband signal —16 dB), zero dB corresponds
to peak synchronization level.

Ruggedness in class-A operation

The BLF346 is capable of
withstanding a load mismatch
corresponding to VSWR = 50
through all phases under the
following conditions:

Vps =28 V; f =225 MHz at rated
output power.

MCB221-1

—50
dim ]

(dB) =700
Th = 70 C/25 o¢
-55 /

-60

10 20 30 40
Po sync w)

Fig.9 Intermodulation distortion as a function of
peak synchronized output power.
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- C14
c16
50 Q
output

2c15 18

MCB225-1

f =225 MHz.

Fig.10 Test circuit for class-A operation.
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List of components (class-A test circuit)

COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
C1 film dielectric trimmer 2to 18 pF 2222 809 09003
c2 multilayer ceramic chip capacitor 10 pF, 500 V

(note 1)
C3, C15,C16 film dielectric trimmer 4 to 40 pF 2222 809 08002
C4,C5 multilayer ceramic chip capacitor 56 pF, 500 V
(note 1)
C6, C12 multilayer ceramic chip capacitor 680 pF, 500 V
(note 1)
C7,C8, C9 multilayer ceramic chip capacitor 100 nF, 50 V 2222 852 47104
C10, C11 multilayer ceramic chip capacitor 43 pF, 500 V
(note 1)
C13 electrolytic capacitor 10 uF, 63V 2222 030 38109
C14 multilayer ceramic chip capacitor 27 pF, 500 V
(note 1)
L1 4 turns enamelied 0.7 mm copper | 42.4 nH length 4 mm
wire int. dia. 3 mm
leads 2 x 5 mm
L2 stripline (note 2) 50 Q length 49 mm
width 2.8 mm
L3, L4 stripline (note 2) 31 Q length 11.5 mm
width 6 mm
LS 2 turns enamelled 1.5 mm copper | 18.7 nH length 8 mm
wire int. dia. 4 mm
leads 2 x 5 mm
L6 grade 3B Ferroxcube RF choke 4312 020 36642
L7 stripline (note 2) 31 Q length 40 mm
width 6 mm
L8 3 turns enamelled 1.5 mm copper | 28.8 nH length 8 mm
wire int. dia. 4 mm
leads 2 x 5 mm
R1 0.4 W metal film resistor 1kQ 2322 151 71002
R2 0.4 W metal film resistor 100 kQ 2322 151 71004
R3 10 turns cermet potentiometer 100 Q
R4 0.4 W metal film resistor 316 kQ 2322 153 53161
R5 0.4 W metal film resistor 10Q 2322 153 51009
Notes

1.

American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.

2. The striplines are on a double copper-clad printed circuit board with epoxy fibre-glass dielectric (g, = 4.5),

thickness 146 inch.
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VHF power MOS transistor

i
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MBA387
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E

150 mm
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t board, the other side being fully

ircui
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t and components are situated on one side of the p
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The ci

metallized, to serve as a ground plane. Earth connections are made by means of copper straps and hollow rivets.

ircuit.

Fig.11 Component layout for 225 MHz class-A test ¢
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VHF power MOS transistor BLF346
MCB222 MCB223
2
4
Zj ri z
L
@ , (n) -
4 \
0 1
XL
-2 \
—4 I m—— — N
160 180 200 220 240 (1’60 180 200 220 240
f (MHz) f (MHz)

Class-A operation; Vps =28 V; [ =3 A; P, =30 W,
T, =70 °C.

Fig.12 Input impedance as a function of
frequency (series components), typical values.

Class-A operation; Vpg =28 V; I =3 A; P_.=30 W,
T,=70°C.

Fig.13 Load impedance as a function of
frequency (series components), typical values.

Zj Z|  wmBas

Fig.14 Definition of MOS impedance.

MCB224-1

160 180 200 220 240
f (MHz)

Class-A operation; Vpg =28 V; I, =3 A; P_.=30 W,
T,=70°C.

Fig.15 Power gain as a function of frequency,
typical values.
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A T O S I S

VHF linear push-pull power

MOS transistor BLF348

FEATURES PIN CONFIGURATION

¢ High power gain
e Easy power control
e Good thermal stability /] | __d

o Gold metallization ensures g
excellent reliability. o — s

s L_J L1 s —d
DESCRIPTION 3 4

Top view MSBo08
Dual push-puli silicon N-channel
enhancement mode vertical D-MOS
transistor, designed for broadcast
transmitter applications in the VHF
frequency range.

Fig.1 Simplified outline and symbol.

The transistor is encapsulated in a
4-lead, SOT262 A1 balanced flange
envelope, with two ceramic caps. CAUTION

The mounting flange provides the The device | iod i — ” ™ : -
common source connection for the : e device (ljs supp ie: |n'an r:]antlstaglc 'pac age. The g: E-st:;:.rce input must
transistors. e protected against static charge during transport and handling.
PINNING - SOT262A1 WARNING
PIN DESCRIPTION Product and environmental safety - toxic materials
1 drain 1 This product contains beryllium oxide. The product is entirely safe provided
2 drain 2 that the BeO discs are not damaged. All persons who handle, use or
dispose of this product should be aware of its nature and of the necessary
3 gate 1 . . - ;
safety precautions. After use, dispose of as chemical or special waste
4 gate 2 according to the regulations applying at the location of the user. It must
5 source never be thrown out with the general or domestic waste.

QUICK REFERENCE DATA
RF performance in a push-pull common source test circuit.

d
f V I T im P, G
MODE OF OPERATION vision o o oh (dB) o sync p
(MH2) | (V) (A) © | noteny | W (dB)
class-A 224.25 28 2x4.6 70 -52 > 67 >1
224.25 28 2x4.6 25 -52 typ. 75 typ. 13

Note

1. Three-tone test method (vision carrier -8 dB, sound carrier -7 dB, sideband signal —16 dB), zero dB corresponds
to peak synchronization level.
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VHF linear push-pull power MOS

h BLF348
transistor

LIMITING VALUES

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

Per transistor section unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Vpss drain-source voltage - 65 v
+Vass gate-source voltage - 20 \"
Iy DC drain current - 25 A
Pt total power dissipation up to T, = 25 °C; total device; - 500 w

both sections equally loaded
Tag storage temperature -65 150 °C
T; junction temperature - 200 °C
THERMAL RESISTANCE
THERMAL
SYMBOL PARAMETER CONDITIONS RESISTANCE
R jmb thermal resistance from junction to total device; 0.35 KW
mounting base both sections equally loaded
Ry mboh thermal resistance from mounting total device; 0.15 KW
base to heatsink both sections equally loaded
MRA933
100 MCB228
500
'o Pot [
(A) W)
/ N\ 400
— () @
p; \\\ = @
// N 300
10 .
200 I~
N
100
0
1 0 40 80 120 ©0) 160
T
1 10 Vos W) 100 h

(1) Current is this area may be limited by Rpg- (1) Continuous operation.

(2) T, =25°C. (2) Short-time operation during mismatch.

Total device; both sections equally loaded. Total device; both sections equally loaded.

Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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VHF ]inear push-pull power MOS BLF348
transistor

CHARACTERISTICS (per section)
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. [ MAX. | UNIT
VgRipss drain-source breakdown voltage |Vgs=0;lp=0.1A 65 - - \'
Ipss drain-source leakage current Vas=0; Vpg =28V - - 5 mA
lass gate-source leakage current Ve =20V, Vps=0 - - 1 HA
Vasan) gate-source threshold voltage Ipb=0.1A;Vps=10V 2 - 45 \"
AVgsan gate-source voltage difference of |l =0.1A; Vpg=10V - - 100 |mV

both transistor sections
Ots forward transconductance Ipb=8A;Vpg=10V 5 7.5 - S
O1s1/Gis2 forward transconductance ratio Ipb=8A;Vpg=10V 0.9 - 1.1
of both transistor sections
Ros(on) drain-source on-state resistance |l;=8A;Vgs=10V - 0.1 0.15 |Q
losx on-state drain current Ves=10V; Vpg=10V - 37 - A
Ce input capacitance Ves=0;Vpg=28V;f=1MHz |- 495 |- pF
Cee output capacitance Vas=0; Vpg=28V;f=1MHz |- 340 |- pF
C. feedback capacitance Ves=0;Vps=28V;f=1MHz |- 40 - pF
0 MCA953 60 MCB230
(mT\}(/:k) Ip
-1 *) -
/ L~
" 40 / /
-3 ///(
= 20 /

. /
. L L

0.1 1 10 0 5 10 15 20
Ip (A) Ves (V)

Vps = 10 V.
Vps = 10V; T;= 25 °C.

Fig.4 Temperature coefficient of gate-source ] ) )
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values per section. voltage, typical values per section.
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Ip=8A; Vgg=10V.

Fig.6 Drain-source on-state resistance as a
function of junction temperature, typical values

. BLF348
transistor

200 MCB231 1500 MCA952
Rps(on) / C
(mQ) / (pF)

150 // 1000 \

100 500 K Sis

\\
Cos | T
50 0
0 50 0 150 0 10 20 30 40
Tj (°C) Vos V)

Vgs = 0; f= 1 MHz.

Fig.7 Input and output capacitance as functions

of drain-source voltage, typical values per

per section. section.
600 MCB233 -50 MCB234
dim /
Crs (@B) L~
(pF) s5
400 Th=70°C L Assoc
A
200
\ -65 /
~— |
0 =70
0 10 20 3 40 20 40 80 80

0
Vps (V)
Ves = 0; f=1 MHz.

Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values per section.

Po sync (W)

Fig.9 Intermodulation distortion as a function of
peak synchronized output power.
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VHF linear push-pull power MOS

. BLF348
transistor
APPLICATION INFORMATION FOR CLASS-A OPERATION
T, =70 °C; Ry, nun = 0.15 K/W unless otherwise specified.
RF performance in a linear amplifier (common source circuit class-A circuit).
Rgs = 82 Q per section; optimum load impedance per section = 0.14 +j0.14 Q.
d.
f \'} 1 T, im P G
MODE OF OPERATION vision 0s D o dB o Syne L4
MHs) | (V) (A) co | ‘98 W) (dB)
(note 1)
class-A 224.25 28 2x4.6 70 -52, >67 > 11
typ. 70 typ. 12.5
224.25 28 2x4.6 25 -52 typ. 75 typ. 13
224.25 28 2x4.6 70 -55 > 54 >11
typ. 57 typ.12.5
224.25 28 2x4.6 25 -55 typ. 62 typ. 13

Note

1. Three-tone test method (vision carrier -8 dB, sound carrier ~7 dB, sideband signal —16 dB), zero dB corresponds
to peak synchronization level.

Ruggedness in class-A operation

The BLF348 is capable of
withstanding a ioad mismatch
corresponding to VSWR = 20
through all phases under the
following conditions:

Vps =28 V; f = 224.25 MHz at rated
output power.
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Product specification

VHF linear push-pull power MOS

. BLF348
transistor
List of components (class-A test circuit)

COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
C1 film dielectric trimmer 2to 9 pF 2222 809 09006
C2,C3 multilayer ceramic chip capacitor |2 x 10 pFin

(note 1) parallel + 22 pF
C4, C30 film dielectric trimmer 5 to 60 pF 2222 809 08003
C5 multilayer ceramic chip capacitor | 82 pF, 500 V
(note 1)
C6, C9, C10, C13, | multilayer ceramic chip capacitor | 100 nF, 50 V 2222 852 47104
C14,C19
C11, C12, C20, multilayer ceramic chip capacitor |1 nF, 500 V
c27 (note 1)
C7,C8,C16,C17 | MKT film capacitor 1uF 2222 371 11105
C21,C26 electrolytic capacitor 10 uF, 63V
C22, C25 electrolytic capacitor 220 uF, 63V
C15, C18, C23, multilaver ceramic chip capacitor | 510 pF, 500 V
Cc24 (note 1)
C28, C31 multilayer ceramic chip capacitor |2 x 8.2 pF in
(note 1) parallel, 500 V
Cc29 multilayer ceramic chip capacitor |3 x 39 pFin
(note 1) parallel, 500 V
C32 multilayer ceramic chip capacitor | 33 pF, 500 V
(note 1)
C33 multilayer ceramic chip capacitor | 18 pF, 500 V
(note 1)
C34, C35 multilayer ceramic chip capacitor |10 pF + 18 pF +
(note 1) 62 pF (3in
parallel), 500 V
C36 film dielectric trimmer 2to 18 pF 2222 809 09003
L1, L3, L22, L24 stripline (note 2) 50 Q 4.8 x 80 mm
L2, L23 semi-rigid cable (note 3) 50 Q ext. conductor
length 80 mm
ext. dia 3.6 mm
L4, L5 stripline (note 2) 43 Q 6 x 32 mm
L6, L7 stripline (note 2) 43 Q 6 x7 mm
L8, L9 stripline (note 2) 43 Q 6x7 mm
L10, L13 grade 3B Ferroxcube wideband 2in parallel 4312 020 36642
HF choke
L11,L12 4 turn enamelled 2 mm copper 40 nH space 1 mm
wire int. dia. 10 mm
leads 2 x 7 mm
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VHF linear push-pull power MOS

transistor BLF348
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.

L14, L15 stripline (notes 2 and 4) 43 Q 6 x 6 mm

L16, L17 stripline (notes 2 and 4) 43Q 6x 9.5 mm

L18, L19 stripline (notes 2 and 4) 43 Q 6 x27.5 mm

L20, L21 stripline (notes 2 and 4) 43 Q 6x 13 mm

R1, R6 10 turns Bourns potentiometer 50 kQ

R2, R5 0.4 W metal film resistor 1kQ

R3, R4 0.4 W metal film resistor 82 Q

R7, R8 1 W, £5% metal film resistor 10Q
Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.

2. The striplines L1, L3 - L9, L14 - L22 and L24 are on a double copper-clad printed circuit board with glass
microfibre PTFE dielectric (g, = 2.2); thickness 146 inch; thickness of copper sheet 2 x 35 pm.

3. Semi-rigid cables L2 and L23 are soldered on to striplines L1 and L24.
4. Acopper strap, thickness 0.8 mm, is soldered on to striplines L14 - L21.
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VHF linear push-pull power MOS

, BLF348
transistor
2 MCB235 0.8 MCB236
(Zi ZL \
Q ri @) \
! 0.6 N
\ \ RL
[¢] N \
Ni
. \L\
— i 0.2 \\
-2 —
N
=3 0
160 180 200 220 240 160 180 200 220 240
f (MHz) £ (MHz)
Class-A operation; Vps =28 V; Ipq=2x 4.6 A; Class-A operation; Vps =28 V; g =2 x 4.6 A,
Rgs = 82 Q (per section); T, = 70 °C. Rgs = 82 Q (per section); T, = 70 °C.
Fig.11 Input impedance as a function of Fig.12 Load impedance as a function of
frequency (series components), typical values. frequency (series components), typical values.
20 MCB237
%
(dB)
15
'\\\\
10
5
[0}
160 180 200 220 240
f (MHz)
Class-A operation; Vps =28 V; I5o =2 x 4.6 A,
Ras = 82 Q (per section); T, = 70 °C.
Fig.13 Power gain as a function of frequency,
typical values.
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VHF push-pull power MOS
transistor

Product specification

BLF368

FEATURES PIN CONFIGURATION

e High power gain
Easy power control
Good thermal stability

¢ Gold metallization ensures
excellent reliability.

DESCRIPTION L= L

Dual push-pull silicon N-channel Top view

enhancement mode vertical D-MOS
transistor, designed for broadcast
transmitter applications in the VHF

frequency range. Fig.1 Simplified outline and symbol.

The transistor is encapsulated in a
4-lead SOT262 A1 balanced flange
envelope, with two ceramic caps.
The mounting flange provides the
common source connection for the

CAUTION

The device is supplied in an antistatic package. The gate-source input must
be protected against static charge during transport and handling.

transistors.
PINNING - SOT262 A1 WARNING
PIN DESCRIPTION Product and environmental safety - toxic materials
1 drain 1 This product contains beryllium oxide. The product is entirely safe provided
2 drain 2 that the BeO discs are not damaged. All persons who handle, use or
3 ate 1 dispose of this product should be aware of its nature and of the necessary
. 9 o safety precautions. After use, dispose of as chemical or special waste
4 gate 2 according to the reguiations appiying at the iocation of the user. it must
5 source never be thrown out with the general or domestic waste.

QUICK REFERENCE DATA
RF performance at T, = 25 °C in a push-pull common source test circuit.

f v P G AG, n
MODE OF OPERATION DS L 4 (dB) D
(MHz) v) w) (dB) (note 1) (%)
CW, class-AB 225 32 300 > 12 >1 >55
typ. 13.5 typ. 0.4 typ. 62
Note

1. Assuming a 3rd order amplitude transfer characteristic, 1 dB gain compression corresponds with 30%
synchronized input/25% synchronized output compression in television service (negative modulation, CCIR

system).
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VHF push-pull power MOS BLF368
transistor

LIMITING VALUES

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

Per transistor section unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT

Voss drain-source voltage - 65 \"

+Vass gate-source voltage - 20 \

Iy DC drain current - 25 A

Pt total power dissipation up to T, = 25 °C total device; - 500 w

both sections equally loaded

Tag storage temperature -65 150 °C

T; junction temperature - 200 °C

THERMAL RESISTANCE

SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE

Ry jmb thermal resistance from total device; both sections 0.35 KW

junction to mounting base equally loaded

R, mb-h thermal resistance from total device; both sections 0.15 KW

mounting base to heatsink equally loaded
MRA933 MCB228
100 500
| Ptot \
D w)
Al 400
® __(1},/ N\ @ N \\ (2)
1 \ R
7/ AN
/ N 300
y N
10 200 N
N
100
0
0 80 120 160
1 Th(°C)
1 10 Vs ) 100
(1) Current is this area may be limited by Rpg,. (1) Continuous operation.
(2) Ty, =25 °C. (2) Short-time operation during mismatch.
Total device; both sections equally loaded. Total device; both sections equally loaded.
Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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Product specification

VHF push-pull power MOS

: BLF368
transistor
CHARACTERISTICS (per section)
T; = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Verpss drain-source breakdown voltage |Vgs=0; I =100 mA 65 - - \
Ipss drain-source leakage current Ves=0; Vpg=32V - - 5 mA
lass gate-source leakage current +Vgs=20V; Vps=0 - - 1 pA
Vasi gate-source threshold voltage Ip=100 mA; Vps =10V 2 - 45 \"
AVgs gate-source voltage difference of |y =100 mA; Vpg=10V - - 100 |mV

both transistor sections
Ors forward transconductance lp=8A;Vpg=10V 5 75 - S
Ore1/Gre2 forward transconductance ratio Ip=8A;Vp=10V 09 |- 1.1
of both transistor sections
Ropsion) drain-source on-state resistance |lp=8A; V=10V - 0.1 0.156 |Q
lpsx on-state drain current Vas=10V; Vps=10V - 37 - A
Ci input capacitance Vas=0; Vps =32 V; f=1MHz - 495 |- pF
Cos output capacitance Vas=0; Vps =32 V; f=1MHz - 340 |- pF
Cs feedback capacitance Ves=0; Vps=32V; f=1MHz - 40 - pF
Cat drain-flange capacitance - 54 - pF
0 MCA853 60 MCA955
T.C. In
(mv/K) ® »
//
-2 // 40 //
-3 //’
=1 o 20
. /
- 0
0.1 1 10 0 5 10 15 20
Ip (&) Vs (V)
Vps=10 V.
Vps =10 V; T;=25 °C.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values per section. voltage, typical values per section.
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Product specification

VHF push-pull power MOS

; BLF368
transistor
200 MCA956-1 1500 MCA952
C
Rps(on) e (PP
(ma) 1000
100 \
A
500 \\ Cis
T
OO 50 100 150 0 0 10 20 30 4
Tj (°C) Vps (V)

Ves=10V;lp=8A.

Fig.6 Drain-source on-state resistance as a
function of junction temperature, typical values

Vas=0; f=1MHz.

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values per

4
Vps (V)

Vas = 0; f=1MHz.

Fig.8 Feedback capacitance as a function of

drain-source voltage, typical values per section.
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Philips Semiconductors Product specification

VHF push-pull power MOS

! BLF368
transistor
APPLICATION INFORMATION FOR CLASS-AB OPERATION
Th = 25 °C; Ry, o = 0.15 K/W unless otherwise specified.
RF performance in CW operation in a common source class-AB circuit.
Ras =536 Q per section; optimum load impedance per section = 1.34 + j0.34 Q (Vps = 32 V).
AG
f Vs lpa P, Gp A Mo
MODE OF OPERATION (MHz) ) (mA) w) (dB) (dB) (%)
(note 1)
CW, class-AB 225 32 2x 250 300 > 12 >1 > 55
typ. 13.5 typ. 0.4 typ. 62
225 28 2x250 300 typ. 13 typ. 0.7 typ. 68
225 35 2x250 300 typ. 14 typ. 0.2 typ. 60
175 28 2x250 300 typ. 156 typ. 0.5 typ. 70
Note

1. Assuming a 3rd order amplitude transfer characteristic, 1 dB gain compression corresponds with 30%
synchronized input/25% synchronized output compression in television service (negative modulation, CCIR
system).

Ruggedness in class-AB
operation

The BLF368 is capable of
withstanding a load mismatch
corresponding to VSWR = 10
through all phases under the
following conditions:

Vps =32V, f =225 MHz at rated
output power.
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Product specification

VHF push-pull power MOS

. BLF368
transistor
20 MCA950 80 MCA960—1
Gp "
(4B) ,P)
6 63 =
60 L~
B e I s ™~ ///
%0 /
4
s /|
20
s /
0 0
0 100 200 300 400 500 0 100 200 300 400 500
PL (W) PL (W)

Class-AB operation; Vpg = 32 V; Ipg =2 x 250 mA;
Z, =1.34 +j0.34 Q (per section); Rgs = 536 Q (per
section); f = 225 MHz.

solid line: Ty, = 25 °C. dotted line: T), = 70 °C.

Fig.9 Power gain as a function of load power,
typical values per section.

Class-AB operation; Vpg =32 V; lpg =2 x 250 mA;
Z, =1.34 +j0.34 Q (per section);
Rgs = 536 Q (per section); f = 225 MHz.

solid line: Ty, = 25 °C. dotted line: T, = 70 °C.

Fig.10 Efficiency as a function of load power,
typical values per section.

MCA951
500

PL
(W) _
400 /
300 A
4
/
y
e
200
7/
Z
V,’
100 /
4
0
0 10 20 30

PNW)

Class-AB operation; Vpg = 32 V; Ipg =2 X 250 mA;
Z = 1.34 +j0.34 Q (per section);
Rgs = 536 Q (per section); f = 225 MHz.

solid line: T, = 25 °C. dotted line: T, =70 °C.

Fig.11 Load power as a function of input power,
typical values per section.
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Philips Semiconductors Product specification
VHF push-pull power MOS
! BLF368
transistor
List of components (class-AB test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
Ci, C2 multilayer ceramic chip capacitor |2 x 56 pF in
(note 1) parallel + 18 pF,
500V
C3 film dielectric trimmer 2to9 pF 2222 809 09005
C4 multilayer ceramic chip capacitor | 47 pF, 500 V
(note 1)
C5 film dielectric trimmer 5 to 60 pF 2222 809 08003
C6, C7, C9, C10, | multilayer ceramic chip capacitor |1 nF, 500 V 2222 852 47104
C12,C15, C31, (note 1)
C34
C8, C11, C16, multilayer ceramic chip capacitor | 100 nF, 50 V
C21,C32 (note 1)
C17, C20, C33 electrolytic capacitor 10 uF, 63V
c22 multilayer ceramic chip capacitor | 82 pF, 500 V
(note 1)
c23 multilayer ceramic chip capacitor | 10 pF + 30 pF in
(note 1) parallel, 500 V
C24,C28 film dielectric trimmer 2to 18 pF 2222 809 09006
C25, C26 multilayer ceramic chip capacitor |39 pF + 47 pFin
(note 1) parallel, 500 V
c27 multilayer ceramic chip capacitor | 18 pF, 500 V
(note 1)
C29, C30 multilayer ceramic chip capacitor |3 x 100 pF in
(note 1) parallel, 500 V
L1, L3, L22, L.24 stripline (note 2) 50 Q 4.8 x 80 mm
L2,L23 semi-rigid cable (note 3) 50 Q ext. conductor
length 80 mm
ext. dia 3.6 mm
L4,L5 stripline (note 2) 43 Q 6 x 32.5 mm
L6, L7 stripline (note 2) 43 Q 6x 10.5 mm
L8, L9 stripline (note 2) 43 Q 6x3mm
L10, L11 stripline (note 2) 43 Q 6x 10.5 mm
L12,L15 grade 3B Ferroxcube wideband 2in parallel 4312 020 36642
HF choke
L13, L14 2 turns enamelled 1.6 mm copper |25 nH space 2.5 mm
wire int. dia. 5 mm
leads 2 x 7 mm
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VHF push-pull power MOS

transistor BLF368
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.

L16, L17 stripline (notes 2 and 4) 43 Q 6x3 mm

L18, L19 stripline (notes 2 and 4) 43 Q 6 x 35 mm

120, L21 stripline (notes 2 and 4) 43 Q 6x9 mm

R1, R6 10 turns potentiometer 50 kQ

R2, R5 0.4 W metal film resistor 1kQ

R3, R4 0.4 W metal film resistor 536 Q

R7, R8 1 W, £5% metal film resistor 10Q

R9 1 W metal film resistor 3.16 kQ

IC1 voltage regulator 78L05

Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.
2. The striplines L1, L3 - L11, L16 - L22 and L24 are on a double copper-clad printed circuit board with glass

microfibre PTFE dielectric (g, = 2.2); thickness Y46 inch; thickness of copper sheet 2 x 35 um.
3. Semi-rigid cables L2 and L23 are soldered on to striplines L1 and L24.
4. Acopper strap, thickness 0.8 mm, is soldered on to striplines L16 - L21.
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VHF push-pull power MOS
transistor BLF368

130
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7222989

7222984

7222986

The circuit and components are situated on one side of the PTFE fibre-glass board, the other side being fully
metallized, to serve as a ground plane. Earth connections are made by means of copper straps and hollow rivets

for a direct contact between upper and lower sheets.

Fig.13 Component layout for 225 MHz class-AB test circuit.
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2 MCA958 2 MCAS59
Z;
® N
T = o [ =4 N
Q 1
X — XL
-1 — : ] ™~
-2 0
150 200 250 150 200 250
£ (MHz) f (MHz)

Ciass-AB operation; Vpg = 32 V; Ipg = 2 X 250 mA;
Rgs = 536 Q (per section); P, =300 W

Fig.14 Input impedance as a function of
frequency (series components), typical values

Class-AB operation; Vpg =32 V; Ipg = 2 X 250 mA;
Rgs = 536 Q (per section); P, = 300 W

Fig.15 Load impedance as a function of
frequency (series components), typical values

Class-AB operation; Vpg = 32 V; Ipqg = 2 X 250 mA;
Rgs = 536 Q (per section); P, = 300 W

Fig.16 Power gain as a function of frequency,
typical values per section.
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Philips Semiconductors

VHF push-pull power MOS

- BLF378

transistor

FEATURES PIN CONFIGURATION

e High power gain

e Easy power control

e Good thermal stability 1 2

o Gold metallization ensures —d
excellent reliability. 9 j,_ s

g
DESCRIPTION s L1 L s —
Top view MSBO00S MB8157 -1

Dual push-pull silicon N-channel
enhancement mode vertical D-MOS
transistor, designed for broadcast
transmitter applications in the VHF
frequency range.

The transistor is encapsulated in a
A e d ONANTALAOAD b Ve BN e
4-1edU OV 1 £0cA 1 bdidlived lianye
envelope, with two ceramic caps.
The mounting flange provides the
common source connection for the

transistors.

PINNING - SOT262 A1

Product specification

Fig.1 Simplified outline and symbol.

CAUTION

The device is supplied in an antistatic package. The gate-source input must
be protected against static charge during transport and handling.

WARNING

Product and environmental safety - toxic materials

PIN DESCRIPTION
1 drain 1 This product contains beryllium oxide. The product is entirely safe provided
2 drain 2 that the BeO discs are not damaged. All persons who handle, use or
dispose of this product should be aware of its nature and of the necessary
3 gate 1 . . . .
safety precautions. After use, dispose of as chemical or special waste
4 |gate2 according to the regulations applying at the location of the user. It must
5 source never be thrown out with the general or domestic waste.

QUICK REFERENCE DATA

RF performance at T,, = 25 °C in a push-pull common source test circuit.

MODE OF OPERATION f Vos P G, (Ad%") Mo
0,
M) | W) W) @ | ] e
CW, class-AB 225 50 250 > 14 < >50
typ. 16 typ. 0.6 typ. 55
Note

1. Assuming a 3rd order amplitude transfer characteristic, 1 dB gain compression corresponds with 30%
synchronized input/25% synchronized output compression in television service (negative modulation, CCIR

system).
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VHF push-pull power MOS

: BLF378
transistor
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
Per transistor section unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Vpss drain-source voltage - 110 \"
+Vass gate-source voltage - 20 \
Ip DC drain current - 18 A
Pt total power dissipation up to T, = 25 °C total device; - 500 W

both sections equally loaded
Tog storage temperature -65 150 °C
T junction temperature - 200 °C
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
Ry, jmb thermal resistance from total device; both sections 0.35 KW
junction to mounting base equally loaded
R mb-h thermal resistance from total device; both sections 0.15 KW
mounting base to heatsink equally loaded
100 MRA988
500 MCB228
'p Ptot ™~
A W)
N 400 <
1 4 \ ~1@
Y% \® 300 Q
/|
10—
200
N
100
0
1 0 40 80 120 160
1 10 100 500 Th(°C)
Vps (V)
(1) Current is this area may be limited by Rpggr. (1) Continuous operation.
(2) Tw=25°C. (2) Short-time operation during mismatch.
Total device; both sections equally loaded. Total device; both sections equally loaded.
Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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VHF push-pull power MOS

: BLF378
transistor
CHARACTERISTICS (per section)
T; = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Verpss drain-source breakdown voltage | Vgs=0; Ip =50 mA 110 |- - \"
loss drain-source leakage current Vgs=0; Vpg=50V - - 2.5 mA
lass gate-source leakage current tVee=20V; Vps=0 - - 1 HA
Vasan gate-source threshold voltage Ipb=50 mA; Vpg=10V 2 - 4.5 \"
AVgg gate-source voltage difference of | I, =50 mA; Vpg =10V - - 100 |[mV

both transistor sections
Ors forward transconductance Ipb=5A;Vps=10V 45 62 |- S
Os1/Ghe2 forward transconductance ratio lp=5A;Vpg=10V 0.9 - 11
of both transistor sections
Roson) drain-source on-state resistance |[lp=5A;Vgs=10V - 02 |03 |Q
losx on-state drain current Vags=10V; V=10V - 25 - ]A
Ce input capacitance Ves=0; Vps=50V;f=1MHz |- 480 |- pF
Coe output capacitance Vas=0; Vpg =50 V;f=1MHz |- 180 |- pF
Cs feedback capacitance Vas=0;Vps=50V;f=1MHz |- 14 - pF
Cas drain-flange capacitance - 54 |- pF
0 MCA981 30 MCA978
T.C. I
(mV/K) » ®
/ /]
20 /
§ 7 /
| /
-3
2 10
ju
-4
., L/
0.01 0.1 1 10 0 5 10 15
Ip (A Ves (V)
Vps=10 V.
Vps=10V; T;=25°C.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values per section. voltage, typical values per section.
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transistor
MmcB88s
400 MCA977 1200
R / C
o v P
300 /
v
P 800
200
‘T\_ Cis
400
100 \
\\ Cos
0
o 50 0 150 0
T; (°C) 0 20 40 60
Vps (V)

lp=5A;Vgs=10V.

Fig.6 Drain-source on-state resistance as a
function of junction temperature, typical values

Vgs=0; f=1MHz

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values per

Vps V)

Ves=0; f=1MHz

Fig.8 Feedback capacitance as a function of

drain-source voltage, typical values per section.
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Philips Semiconductors Product specification
VHF push-pull power MOS BLF378
transistor

APPLICATION INFORMATION FOR CLASS-AB OPERATION

T, = 25 °C; Ry, mo.n = 0.15 K/W unless otherwise specified.

RF performance in CW operation in a common source class-AB circuit.

Rgs = 2.8 Q per section; optimum load impedance per section = 0.74 + j2 Q (Vps =50V).

f v I P G AG, n
MODE OF OPERATION DS pa L L4 dB b
MH) | (V) (A) w | @ | 9
(note 1)

CW, class-AB 225 50 2x05 250 >14 <1 >50
typ. 16 typ. 0.6 typ. 55
CW, class-AB 225 45 2x05 250 typ. 15 typ. 1 typ. 60

Note

1. Assuming a 3rd order amplitude transfer characteristic, 1 dB gain compression corresponds with 30%
synchronized input/25% synchronized output compression in television service (negative modulation, CCIR

system).
Ruggedness in class-AB
operation

The BLF378 is capable of
withstanding a load mismatch

corresponding to VSWR = 7 through

all phases under the following
conditions:

Vps = 50 V; f = 225 MHz at rated
output power.
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VHF push-pull power MOS

. BLF378
transistor
20 MCA987 60 MCA985
==
S S m— D ==
. - ) 77
(dB) <2 &
40 //
10 ’/
)4
4
20 -
0 0
0 100 200 300 0 100 200 300
PL (W) PL (W)
Class-AB operation; Vis = 50V;lpq=2x05A; Class-AB operation; Vps =50 V; Ipg =2 X 0.5 A;
Z =074 +j2 Q (per section); Rgs =2.8 Q (per Z, =0.74 + j2 Q (per section); Rgs = 2.8 Q (per
section); f = 225 MHz. section); f = 225 MHz.
solid line: T, = 25 °C. dotted line: T, = 70 °C. solid line: T, = 25 °C. dotted line: T, = 70 °C.
Fig.9 Power gain as a function of load power, Fig.10 Efficiency as a function of load power,
typical values per section. typical values per section.
400 MCA986
PL
w)
300 =
//4 o
200 Vifad
//
7/
7
/
100 A
4
A
4
0 5 10 15
Pin(W)

Class-AB operation; Vpg =50 V; Ipq=2x 0.5 A;
Z =074 +j2 Q (per section); Rgs = 2.8 Q (per
section); f = 225 MHz.

solid line: T, = 25 °C. dotted line: T, =70 °C.

Fig.11 Load power as a function of input power,
typical values per section.
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VHF push-pull power MOS
transistor

BLF378

20 C31 L22

-‘- Cc33
R10
= { 23 o
€20 “|c21 [c28 c29 “|c3o outpu
c34
c32

L21 L24

L1

c1
R1
500 -
)%( L2
input 7
4 c2

L3 L5

ol

MCA994—2

f = 225 MHz.

Fig.12 Test circuit for class-AB operation.
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: BLF378
transistor
List of components (class-AB test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
Ct1,C2 multilayer ceramic chip capacitor 27 pF, 500 V
(note 1)
C3, C4, C31,C32 | multilayer ceramic chip capacitor 3x18pFin
(note 1) parallel, 500 V
C5 film dielectric trimmer 4 10 40 pF 2222 809 08002
C6, C30 film dielectric trimmer 2to 18 pF 2222 809 09006
c7 multilayer ceramic chip capacitor 100 pF, 500 V
(note 1)
C8, C9, C15,C18 | MKT film capacitor 1uF, 63V 2222 371 11105
C10, C13, C14, multilayer ceramic chip capacitor 100 nF, 50V 2222 852 47104
C19, C36
C11, C12 multilayer ceramic chip capacitor 2x1nFin
(note 1) parallel, 500 V
C16, C17 electrolytic capacitor 220 uF, 63V
Cc20 multilayer ceramic chip capacitor 3x33pFin
(note 1) parallel, 500 V
Cc21 film dielectric trimmer 2to 9 pF 2222 809 09005
C22, C27, C37, multilayer ceramic chip capacitor 1 nF, 500V
C38 (note 1)
C23, C26, C35 electrolytic capacitor 10 uF, 63V
C24, C25 multilayer ceramic chip capacitor 2 x470 pF in
(note 1) parallel, 500 V
c28 multilayer ceramic chip capacitor 2x10pFin
(note 1) parallel + 18 pF,
500V
Cc29 multilayer ceramic chip capacitor 2x5.6pFin
(note 1) parallel, 500 V
C33, C34 multilayer ceramic chip capacitor 5.6 pF, 500 V
(note 1)
L1, L3, L22, .24 stripline (note 2) 50Q 4.8 x 80 mm
12,123 semi-rigid cable (note 3) 50 Q ext. conductor
length 80 mm
ext. dia 3.6 mm
L4, L5 stripline (note 2) 43Q 6 x 24 mm
L6, L7 stripline (note 2) 43 Q 6x 145 mm
L8, L9 stripline (note 2) 43Q 6 x 4.4 mm
L10, L11 stripline (note 2) 43 Q 6x3.2mm
L12,L13 stripline (note 2) 43 Q 6x 15 mm
L14, L17 grade 3B Ferroxcube wideband HF |2 in parallel 4312 020 36642
choke
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transistor

COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
L15,L16 1%4 turns enamelled 2 mm copper |40 nH space 1 mm
wire int. dia. 10 mm
leads 2 x 7 mm
L18, L19 stripline (note 2) 43 Q 6x 13 mm
L20, L21 stripline (note 2) 43 Q 6 x 29.5 mm
R1 0.4 W metal film resistor 10Q
R2, R7 10 turns potentiometer 50 kQ
R3, R6 0.4 W metal film resistor 1kQ
R4, R5 0.4 W metal film resistor 2x5.62Qin
parallel
R8, R9 1 W, £5% metal film resistor 10 Q
R10 1 W metal film resistor 4x422Qin
parallel
R11 1 W metal film resistor 5.11 kQ
IC1 voltage regulator 78L05
Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.
2. The striplines L1, L3 - L13, L18 - L 22 and L24 are on a double copper-clad printed circuit board with glass

microfibre PTFE dielectric (g, = 2.2); thickness V46 inch; thickness of copper sheet 2 x 35 pm.
3. Semi-rigid cables L2 and L23 are soldered on to striplines L1 and L24.
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VHF push-pull power MOS
transistor

BLF378

A\l
I o d
e

7222985 7222983

7222990 N 7222988

The circuit and components are situated on one side of the PTFE fibre-glass board, the other side being fully
metallized, to serve as a ground plane. Earth connections are made by means of copper straps and hollow rivets
for a direct contact between upper and lower sheets.

Fig.13 Component layout for 225 MHz class-AB test circuit.
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VHF push-pull power MOS

; BLF378
transistor
2 MCA984 3 MCA983
Z: ’\
(Q; (ans X
L
1 N
& ) N
0
I~
LT I A - 1 &
-1 e o I —
-2 0
150 200 250 150 200 250
f (MHz) f (MHz)
Class-AB operation; Vpg = 50 V; Ipg =2 x 0.5 A; Class-AB operation; Vpg =50 V; Ipg =2x 0.5 A;
Rgas = 2.8 Q (per section); P, = 250 W. Rgs = 2.8 Q (per section); P_ =250 W.
Fig.14 Input impedance as a function of Fig.15 Load impedance as a function of
frequency (series components), typical values frequency (series components), typical values
per section. per section.
20 MCA982
 E—
G T
(dB)
10
0
150 200 250
f (MHz)
Class-AB operation; Vps =50 V; Ipq=2x 0.5 A;
Rgs = 2.8 Q (per section); P, =250 W.
Fig.16 Power gain as a function of frequency,
typical values per section.
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UHF power MOS transistor

FEATURES

High power gain

e Easy power control

¢ Gold metallization

Good thermal stability
Withstands full load mismatch

Designed for broadband
operation.

DESCRIPTION

Silicon N-channel enhancement
mode vertical D-MOS transistor
designed for communications
transmitter applications in the UHF
frequency range.

The transistor is encapsulated in a
4-lead, SOT172D studless
envelope, with a ceramic cap. All
leads are isolated from the mounting
base.

Product specification

BLF521

PIN CONFIGURATION

Top view MSB007

Fig.1 Simplified outline and symbol.

CAUTION

The device is supplied in an antistatic package. The gate-source input must
be protected against static charge during transport and handling.

WARNING
PINNING - SOT172D Product and environmental safety - toxic materials
PIN DESCRIPTION This product contains beryllium oxide. The product is entirely safe provided
1 source that the BeO disc is not damaged. All persons who handle, use or dispose
2 ate of this product should be aware of its nature and of the necessary safety
g ) precautions. After use, dispose of as chemical or special waste according
3 drain to the regulations applying at the location of the user. It must never be
4 source thrown out with the general or domestic waste.
QUICK REFERENCE DATA
RF performance at T, = 25 °C in a common source test circuit.
f Vos P Gp Mo
MODE OF OPERATION (MHz) V) W) (dB) (%)
CW, class-B 500 12.5 2 >10 > 50
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Product specification

UHF power MOS transistor BLF521
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Vps drain-source voltage - 40 v
+Vgs gate-source voltage - 20 v
Ip DC drain current - 1 A
Pt total power dissipation uptoT,,=25°C - 10 w
Tag storage temperature -65 150 °C
T; junction temperature - 200 °C

THERMAL RESISTANCE

THERMAL
SYMBOL PARAMETER RESISTANCE
Ryt jomb thermal resistance from junction to mounting base 17.5 KW
Ry, ja thermal resistance from junction to ambient (note 1) 75 KW

Note

1. Mounted on printed circuit board, see Fig.12.

5 MRA989 16 MCB838
b Ptot
w) <
A 2 ~l@
~N \\
~Mm
1 - = ~ \\
\ 8 \
=~ (2 N
a
ya \\ N~
4 N 4
o4 1 0 % 40 80 120 160
! vosv % Tmb (°C)

(1) Current is this area may be limited by Rygp)- (1) Continuous operation.

(@) T =25°C. (2) Short-time operation during mismatch.

Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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Product specification

UHF power MOS transistor BLF521
CHARACTERISTICS
T; = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vgrpss drain-source breakdown voltage |Vgg=0; lp=3mA 40 - - \
Ipss drain-source leakage current Vas=0; Vps =125V - - 10 pHA
lass gate-source leakage current tVas=20V; Vps=0 - - 1 HA
Vs gate-source threshold voltage Ip=3mA; Vpg=10V 2 - 4.5 \"
Ors forward transconductance Ip=0.3A; Vpg=10V 80 135 |- mS
Rosion) drain-source on-state resistance |l =0.3A; Vgg=15V - 3.5 4 Q
losx on-state drain current Vgs=15V; Vpg=10V - 1.3 - A
Ce input capacitance Ves=0; Vps =125V, f=1MHz - 5.3 - pF
Cee output capacitance Vas=0; Vpg =125V, f=1MHz - 7.8 - pF
Ce feedback capacitance Vas=0; Vps =125V, f=1 MHz - 1.8 - pF

15 MCB837 1600 MCB836
TC. I
(mV/K) (ma) S~
10 1200 / //
/
5 800 /
/ /
f /
0 i / 400 i
T /|
-5 0 /
1 10 100 1000 0 4 8 12 16 20
Ip (mA) Ves (V)
Vps=10 V.
Vps=10V; T;= 25 °C.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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Product specification

UHF power MOS transistor BLF521
5 MCB835 30 MCB834
Rps(on)
@ B c
4 B ®F)
//
20
3 \
\ COS
2 \
10
N~ Cis I e T
1
(o] 0
0 40 80 1 160 0 4 8 16
Tj (°C) Vps (V)

Ip=0.3A; Vg =15 V.

Fig.6 Drain-source on-state resistance as a
function of junction temperature, typical values.

Vgs=0;f=1MHz.

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values.

MCB833

Crs
(pF)

p
Vps (V)

Vas =0; f=1MHz.

Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values.
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UHF power MOS transistor BLF521

APPLICATION INFORMATION FOR CLASS-B OPERATION
Tamo = 25 °C; Rgs = 274 Q, unless otherwise specified.
RF performance in a common source class-B test circuit.

f V, I P G n
MODE OF OPERATION o " ; 4 .
(MHz) v) (mA) (W) (dB) (%)
CW, class-B 500 12.5 10 2 >10 >50
typ. 13 typ. 60

Ruggedness in class-B operation
The BLF521 is capable of
withstanding a load mismatch
corresponding to VSWR = 50:1
through all phases under the
following conditions:
Vps = 15.5 V; f = 500 MHz at rated
output power.

2 MCB832 100 4 MCB831

Cp h PL
(dB) - 80 *) W)
16 ~Cp
\\ ,Z 3 =
12 np 60
\ e

/
'
4 20
0 0 0
0.5 1.0 1.5 2.0 25 3.0 3.5 0 0.2 0.4 0.6 0.8 1.0
PL (W) PIN(W)
Class-B operation; Vps = 12.5 V; lpg = 10 mA; Class-B operation; Vps = 12.5 V; Ipqg = 20 mA;
Z, =9.5+j12.8; f =500 MHz. Z, =9.5+j12.8; f =175 MHz.
Fig.9 Power gain and efficiency as functions of Fig.10 Load power as a function of input power,
load power, typical values. typical values.
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UHF power MOS transistor BLF521

f fC12
C3

L9 L10 c15

50 Q
output

BLF521

MCA817-1

R4

f =500 MHz.

Fig.11 Test circuit for class-B operation.
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List of components (class-AB test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
C1, C5, C8, C15 multilayer ceramic chip capacitor 390 pF, 500 V
(note 1)
C2,C13 film dielectric trimmer 2to9 pF 2222 809 09002
C3 multilayer ceramic chip capacitor 5.6 pF, 500 V
(note 2)
C4 film dielectric trimmer 2to 18 pF 2222 809 09003
C6, C11 multilayer ceramic chip capacitor 2x100 nF in 2222 852 47104
parallel, 50 V
C7,C9 multilayer ceramic chip capacitor 100 nF, 50 V 2222 852 47104
C10 electrolytic capacitor 10 pF, 63V 2222 030 38109
Cci12 multilayer ceramic chip capacitor 9.1 pF, 50V
(note 2)
C14 film dielectric trimmer 1.4t05.5 pF 2222 809 09001
L1 stripline (note 3) 83 Q 20x2mm
L2 stripline (note 3) 83Q 21 x2mm
L3 stripline (note 3) 83 Q 19 x 2 mm
L4,L5 stripline (note 3) 67 Q 12x3mm
L6 5 turns enamelled 0.5 mm copper | 62 nH length 3.75 mm
wire int. dia. 3 mm
leads 2 x 4 mm
L7 grade 3B Ferroxcube RF choke 4312 020 36642
L8 stripline (note 3) 83 Q 18.6 x 2 mm
L9 stripline (note 3) 83Q 31.6 x2mm
L10 stripline (note 3) 83Q 2x2mm
R1 0.4 W metal film resistor 274 Q 2322 151 72741
R2 0.4 W metal film resistor 1.96 kQ 2322 151 71962
R3 0.4 W metal film resistor 1 MQ 2322 151 71005
R4 cermet potentiometer 5kQ
R5 0.4 W metal film resistor 7.5kQ 2322 151 77502
R6 1 W metal film resistor 10Q 2322 153 51009
Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.
2. American Technical Ceramics (ATC) capacitor, type 100A or other capacitor of the same quality.
3. The striplines are on a double copper-clad printed circuit board, with PTFE fibre-glass dielectric (g, = 2.2),

thickness 1.6 mm.
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UHF power MOS transistor BLF521

R4 +Vps

MBA381

150 mm

MBA380

The circuit and components are situated on one side of the printed circuit board, the other side being fully
metallized, to serve as a ground plane. Earth connections are made by means of copper straps and hollow rivets
for a direct contact between upper and lower sheets.

Fig.12 Component layout for 500 MHz test circuit.
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UHF power MOS transistor BLF521
50 MCB830 40 MCB829
ZL
Z.
(DI) ri () ]
\.\ 30 L
: N
—T 20 Xi .——-—:
LT // —
-50 l/ /
x; L~ 10 \sk

-100 0

100 200 300 400 500 100 200 300 400 500

£ (MHz) f (MHz)

Class-B operation; Vpg = 12.5 V; Ipg = 10 mA;
Rgs=274Q; P =2 W.

Fig.13 Inputimpedance as a function of
frequency (series components), typical values

Class-B operation; Vpg = 12.5 V; Ipg = 10 mA;
Ras =274 Q; P =2 W.

Fig.14 Load impedance as a function of

Fig.15 Definition of MOS impedance.

per section. frequency (series components), typical values.
20 MCB828
Cp
(dB)
16—
T
~ ]
12
8
(——> 4
Z; Z  MsAs®
0
100 200 300 400 500
f (MHz)

Class-B operation; Vpg = 12.5 V; Ipq = 10 mA;
Res =274 Q; P =2 W.

Fig.16 Power gain as a function of frequericy,
typical values.
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UHF power MOS transistor BLF521

Common emitter S-parameters
Measured at Vg = 12.5 V and I = 100 mA.

f s11 s21 812 822

(MHz) | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE

(ratio) (deg) (ratio) (deg) (ratio) (deg) (ratio) (deg)

40 0.968 -24.0 10.749 161.5 0.044 72.6 0.900 -27.4
100 0.864 -55.4 9.105 138.3 0.094 51.7 0.828 -62.4
200 0.701 -91.0 6.353 112.7 0.130 29.7 0.735 -100.8
300 0.626 -112.4 4.693 97.0 0.140 17.2 0.693 -122.7
400 0.587 -127.0 3.622 85.6 0.141 9.4 0.678 -136.3
500 0.580 -137.1 2.959 76.5 0.139 4.0 0.675 -145.4
600 0.580 -144.6 2.498 68.8 0.135 0.0 0.675 -152.1
700 0.581 -151.7 2.131 61.4 0.130 -2.5 0.677 -157.5
800 0.588 -157.6 1.874 54.7 0.123 -4.3 0.677 -162.3
900 0.596 -163.5 1.656 48.8 0.115 -4.8 0.683 -166.9
1000 0.605 -168.8 1.473 43.0 0.107 4.4 0.689 -171.2

Measured at Vpg = 12.5 V and I, = 150 mA.

f sﬁ s21 s12 sﬂ

(MHz) | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE

(ratio) (deg) (ratio) (deg) (ratio) (deg) (ratio) (deg)

40 0.965 -25.9 11.435 160.6 0.044 72.0 0.876 -29.2
100 0.857 -58.7 9.534 136.8 0.092 50.1 0.804 -65.7
200 0.691 -95.1 6.529 111.3 0.125 28.6 0.715 -104.3
300 0.622 -116.7 4.783 96.0 0.134 16.7 0.678 -125.8
400 0.588 -130.3 3.663 84.8 0.135 9.2 0.666 -138.8
500 0.580 -140.8 2.988 75.9 0.133 4.3 0.665 -147.5
600 0.582 -147.8 2515 68.4 0.128 0.7 0.666 -154.0
700 0.586 -154.9 2.154 61.2 0.123 -1.3 0.668 -159.1
800 0.588 -160.5 1.897 54.6 0.117 -2.6 0.669 -163.8
900 0.599 -166.3 1.673 48.8 0.111 -2.6 0.675 -168.1
1000 0.609 -171.7 1.493 43.0 0.103 -1.7 0.681 -172.3
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Measured at Vg = 12.5 V and Iy = 200 mA.

' sﬂ S21 s12 822

(MHz) | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE
(ratio) (deg) (ratio) (deg) (ratio) (deg) (ratio) (deg)

40 0.965 -26.7 11.660 160.1 0.044 71.4 0.854 -30.4
100 0.851 -60.7 9.625 135.9 0.091 494 0.783 -67.7
200 0.688 -97.5 6.524 110.5 0.123 27.9 0.699 -106.5
300 0.623 -118.8 4.751 95.2 0.131 16.4 0.666 -127.6
400 0.590 -132.7 3.644 84.3 0.132 9.2 0.657 -140.3
500 0.585 -142.4 2.968 75.3 0.130 4.3 0.658 -148.7
600 0.583 -150.0 2.495 67.8 0.126 1.0 0.659 -155.0
700 0.589 -156.7 2137 60.7 0.120 -0.8 0.662 -160.0
800 0.593 -162.2 1.877 54.3 0.114 -1.9 0.664 -164.6
900 0.602 -167.8 1.656 48.4 0.108 -1.7 0.670 -168.9
1000 0.612 -173.0 1.476 42.8 0.100 -0.5 0.677 -173.0

Measured at Vpg = 12.5 V and I = 250 mA.

f s11 sz1 s12 822
(MHz) MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE
(ratio) (deg) (ratio) (deg) (ratio) (deg) (ratio) (deg)
40 0.963 -27.3 11.640 1569.7 0.045 70.8 0.832 -31.3
100 0.848 -62.0 9.567 135.2 0.092 48.9 0.766 -69.2
200 0.686 -99.3 6.434 109.8 0.123 274 0.688 -108.2
300 0.624 -120.3 4.674 94.6 0.130 16.0 0.657 -128.9
400 0.594 -134.2 3.582 83.8 0.130 8.9 0.651 -141.3
500 0.585 -143.9 2914 74.7 0.128 42 0.651 -149.6
600 0.590 -150.8 2.447 67.4 0.124 0.9 0.654 -1565.8
700 0.595 -157.6 2.097 60.3 0.119 -0.6 0.658 -160.7
800 0.601 -163.1 1.840 53.8 0.113 -1.7 0.660 -165.2
900 0.607 -168.8 1.625 48.0 0.106 -1.3 0.667 -169.4
1000 0.613 -174.1 1.447 422 0.099 -0.1 0.673 -173.3
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UHF power MOS transistor

FEATURES

High power gain

e Easy power control

Gold metallization

Good thermal stability
Withstands full load mismatch

Designed for broadband
operation.

*

DESCRIPTION

Silicon N-channel enhancement
mode vertical D-MOS transistor
designed for communications
transmitter applications in the UHF
frequency range.

The transistor is encapsulated in a
6-lead, SOT171 flange envelope,
with a ceramic cap. All leads are
isolated from the flange.

PINNING - SOT171

Product specification

BLF522

PIN CONFIGURATION

O
g P
O

~——/

Top view MBA931

Fig.1 Simplified outline and symbol.

CAUTION

The device is supplied in an antistatic package. The gate-source input must
be protected against static charge during transport and handling.

PIN DESCRIPTION

WARNING

source
source
gate
drain
source
source

D A WDN =

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.

QUICK REFERENCE DATA

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

f Vos P G, Mo
MODE OF OPERATION (MHz) V) W) (dB) (%)
CW, class-B 500 12.5 5 >10 > 50
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UHF power MOS transistor BLF522
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vos drain-source voltage - 40 \
+Vgs gate-source voltage - 20 \
Ip DC drain current - 1.8 A
Pyt total power dissipation uptoT,,=25°C - 20 w
Tag storage temperature -65 150 °C
Tj junction temperature - 200 °C

THERMAL RESISTANCE
THERMAL
SYMBOL PARAMETER CONDITIONS RESISTANCE
Ri jmb thermal resistance from junction to Tro=25°C; P =20 W 8.8 KW
mounting base
R mo-h thermal resistance from mounting T =25°C; P, =20 W 0.4 KW
base to heatsink
MRA990 MRA427
5 35
b Plot
(
@ W 30
4 25 <
/]
1 (: ) (f) Wk ~w
ﬂ, \\ ‘\\‘ \\\
7 ™ 15 \\I‘ S~
R SN
r N
10 ~<
5
0.1 0
1 10 100 0 20 40 60 80 100 120
Vps (V) Th CC)
(1) Current is this area may be limited by Rpgigr- (1) Continuous operation.
(2) T, =25°C. (Il) Short-time operation during mismatch.
Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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UHF power MOS transistor BLF522
CHARACTERISTICS
T; = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Veripss drain-source breakdown voltage |Vgs=0;lp=5mA 40 - - Vv
loss drain-source leakage current Ves=0; Vpg =125V - - 0.5 mA
lass gate-source leakage current Vs =20V; Vps=0 - - 1 pA
Vasan gate-source threshold voltage Ib=50mA; Vps =10V 2 - 45 \"
Ors forward transconductance Ip=0.7A; Vps =10V 200 |270 |- mS
Ros(on) drain-source on-state resistance |[lp=0.7A;Vgs=15V - 1.8 2.7 Q
Ipsx on-state drain current Vas=15V; Vpg=10V - 23 |- A
C. input capacitance Vas=0; Vps=125V; f=1MHz - 14 - pF
(O3 output capacitance Vas=0; Vps=125V;f=1MHz - 17 - pF
Cs feedback capacitance Vgs=0; Vpg =125V, f=1MHz - 3 - pF

, MRA254 MRA249
25 Ip 3
T.C. A
(mV/K) | (
20 25 —
LT
15 2 r/
; /
/ /
5 / 1
g
1
0 05
0
10 100 1000 0 4 8 12 16 20
Ip (mA) VGS v)
Vps =10 V.
Vps=10V; T;=25°C.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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MRA253 MRA246
5 50
Rbs(on) c
@ (pF)
4 40 \
3 30 \
./ \\
2 — 20 \\&Os -
Cis
1 10
% 25 50 75 100 125 150 % 2 4 & 8 10 12 14 16
Tj (°C) Vps )
|D=0'7A;VGS=15V; VGS=O;f=1MHZ.
Fig.6 Drain-source on-state resistance as a Fig.7 Input and output capacitance as functions
function of junction temperature, typical values. of drain-source voltage, typical values.
MRA256
10
CI’S
(pF)
8
N
4 \\
\\\
2
° 8 12 16
0 4
Vps W)

Vgs = 0; f=1MHz.

Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values.
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APPLICATION INFORMATION FOR CLASS-B OPERATION
T, =25 °C; Ry, mo-n = 0.4 K/'W, unless otherwise specified.
RF performance in a common source class-B circuit.
f V, I P G n
N DS ba L p D
MODE OF OPERATIO (MHz) V) (mA) w) (dB) (%)
CW, class-B 500 12.5 50 5 >10 >50
typ. 11 typ. 55
Ruggedness in class-B operation
The BLF522 is capable of
withstanding a full load mismatch
corresponding to VSWR = 50:1
through all phases under the
following conditions:
Vps = 156.5 V; f = 500 MHz at rated
output power.
20 100 10 i
Gp n PL
(d8) (%) w)
16 \ 80 8
\\ Gp n
12 S — |60 8 - —
I L1
~
N
8 < 40 4 //
4 20 2
0 0 0
3 4 5 & b W 0 02 04 06 08 1 12 14 16
MRAZ47 L PN W)
Class-B operation; Vpg = 12.5 V; Ipqg = 50 mA; Class-B operation; Vpg = 12.5 V; lpg = 50 mA,;
f =500 MHz. f =500 MHz.
Fig.9 Power gain and efficiency as functions of Fig.10 Load power as a function of input power,
load power, typical values. typical values.
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Toe L

c15 ci7
F p F L5 |8 T L9 T L10 c20
T f i 1 | 50 Q
c2 ca cs ‘ I g output
o L ul | 1
50 Q l 7/ (31} Cc18 Cc19
input )%—' : ¢ ’ I
’ 1 ci2 ’ '
c3 f c5 lm — weroro
i Rs |7
cs
c13
co I
C14
Y R
§'—|____|L {1 +VDS

f =500 MHz.

Fig.11 Test circuit for class-B operation.
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List of components (class-B test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
'C1,C8, C20 multilayer ceramic chip capacitor 430 pF, 50V
(note 1)
c2 multilayer ceramic chip capacitor 3.9pF, 50V
(note 2)
C3, C5,C18,C19 | film dielectric trimmer 2to 18 pF 2222 809 09003
C4 multilayer ceramic chip capacitor 20 pF, 50 V
(note 2)
C6, C7, C15, C16, | multilayer ceramic chip capacitor 10 pF, 50 V
C17 (note 2)
C9, C10, C11, C13 | multilayer ceramic chip capacitor 100 nF, 50 V 2222 852 47104
Cc12 multilayer ceramic chip capacitor 390 pF, 50V
(note 1)
C14 electrolytic capacitor 10 uF, 63V 2222 030 38109
L1 stripline (note 3) 50 Q 36.6 x 2.5 mm
L2 stripline (note 3) 50 Q 16.7 x 2.5 mm
L3 stripline (note 3) 50 Q 7.7 x2.5mm
L4,L5 stripline (note 3) 42 Q 3x3mm
L6 4 turns enamelled 0.8 mm copper | 24.9 nH length 6.9 mm
wire int. dia. 2.5 mm
leads 2 x 5 mm
L7 grade 3B Ferroxcube RF choke 4312 020 36642
L8 stripline (note 3) 50 Q 10 x 2.5 mm
L9 stripline (note 3) 50 Q 16.5 x2.5 mm
L10 stripline (note 3) 50 Q 34.5x2.5mm
R1 0.4 W metal film resistor 10 kQ 2322 151 51003
R2 0.4 W metal film resistor 1kQ 2322 151 51002
R3 10 turns cermet potentiometer 50 kQ
R4 0.4 W metal film resistor 47 kQ 2322 151 54703
R5 1 W metal film resistor 10Q 2322 153 51009
Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.
2. American Technical Ceramics (ATC) capacitor, type 100A or other capacitor of the same quality.

3. The striplines are on a double copper-clad printed circuit board, with PTFE fibre-glass dielectric (g, = 2.2);
thickness 0.79 mm.
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MBC218

150 mm

70 mm

MmBC217

The circuit and components are situated on one side of the printed circuit board, the other side being fully
metallized, to serve as a ground plane. Earth connections are made by means of copper straps and hollow rivets
for a direct contact between upper and lower sheets.

Fig.12 Component layout for 500 MHz class-B test circuit.
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10 MRzs0 20 MAAZ51
Zj
0 . Z
(o) ] @
2 /// 15
L—T x| i
/ o SR
-40 , 10
// ~
-60 5 L
/ el
-80
100 200 300 400 500 Qo0 200 300 400 500
f (MHz) f (MHz)

Class-B operation; Vpg = 12.5 V; lpg = 50 mA;
P .=5W.

Fig.13 Input impedance as a function of

frequency (series components), typical values.

Class-B operation; Vpg = 12.5 V; Ipq = 50 mA;
P .=5W.

Fig.14 Load impedance as a function of
frequency (series components), typical values.

Z Z|  mBAm®

Fig.15 Definition of MOS impedance.

MRA248

30

)
2

5

20 \

0
100 200 300 400 500
f (MH2)

Class-B operation; Vpg = 12.5 V; Ipq = 50 mA;
P =5W.

Fig.16 Power gain as a function of frequency,
typical values.
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UHF power MOS transistor

FEATURES

o High power gain

Easy power control

Gold metallization

Good thermal stability
Withstands full load mismatch

Designed for broadband
operation.

DESCRIPTION

Silicon N-channel enhancement
mode vertical D-MOS transistor
designed for large signal amplifier
applications in the UHF frequency

rannoa
TRy Y.

The transistor is encapsulated in a
6-lead, SOT171 flange envelope,
with a ceramic cap. All leads are
isolated from the flange.

PINNING - SOT171

Product specification

BLF542

PIN CONFIGURATION

0
g D B

O

)

Top view MBAS31

Fig.1 Simplified outline and symbol.

CAUTION

The device is supplied in an antistatic package. The gate-source input must

be protected against static charge during transport and handling.

PIN DESCRIPTION WARNING
1 source Product and environmental safety - toxic materials
2 source This product contains beryllium oxide. The product is entirely safe provided
3 gate 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
4 drain . . . . .
precautions. After use, dispose of as chemical or special waste according
5 source to the regulations applying at the location of the user. It must never be
6 source thrown out with the general or domestic waste.
QUICK REFERENCE DATA
RF performance at T, = 25 °C in a common source test circuit.
f Vos P Gp Mo
MODE OF OPERATION (MHz) ) W) (dB) (%)
CW, class-B 500 28 5 >13 > 50
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LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vps drain-source voltage - 65 \'
+Vas gate-source voltage - 20 \'
Ip DC drain current - 1.5 A
Pt total power dissipation T =25°C - 20 W
Teag storage temperature -65 150 °C
T; junction temperature - 200 °C

THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
Ry jmb thermal resistance from junction to mounting base 8.8 KW
Rin mb-h thermal resistance from mounting base to heatsink 0.4 K/W
10 MRA735 a5 MRA734
Flot
) W 34
(A)
1 A 25 N
WE=E =~ (2 ~ 2
20— <
pd \\ N
7z s N ™~
N
0.1 N
10
.
5
0.01 0
1 10 Vpg W) 100 0 20 40 60 80 100 120
Th (°C)
(1) Current in this area may be limited by Ry, (1) Continuous operation.
(2) T, =25°C. (2) Short time operation during mismatch.
Fig.2 DC SOAR. Fig.3 Power derating curves.
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CHARACTERISTICS
T, = 25 °C unless otherwise specified..

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Verpss drain-source breakdown voltage |Ip=0.1 MA;Vgs=0 65 - - \"
loss drain-source leakage current Vgs=0; Vpg=28V - - 10 pA
lass gate-source leakage current tVae=20V; Vpg=0 - - 1 pA
Vasgh gate-source threshold voltage lp=10mA; Vpg=10V 2 - 4.5 \
O forward transconductance Ip=03A;Vps=10V 160 240 |- mS
Ros(ony drain-source on-resistance Ip=03A;Vgs=15V - 3.3 5 Q
Iosx on-state drain current Ves=15V; V=10V - 1.4 - A
Ce input capacitance Ves=0; Vpg=28V; f=1MHz - 14 - pF
Cos output capacitance Vas=0; Vps=28V; f=1MHz - 94 |- pF
C feedback capacitance Vas=0; Vps=28V; f=1MHz - 1.7 - pF

MBB777 MBB759
4 15
L—
T.C.
(mV/K) 'p ]
(A) /
2
/ 1 /
° |~ ’/ /
/ /
~ 05
-2
f /
-4 0
0 100 200 Ip MA) 300 0 5 10 yoem 15
Vps=10V.
Vps=10V; T;=25°C.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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6 MBB778 20 MBB776

R ps (on) ,/ c \
@ ~ (pF) \

4 / 20

/ \\v Cis
N

\\ Cos
2 10 P

0 0

0 50 100 1, 0¢) 190 0 10 20 ypgv 0

Ip=0.3A;Vgg=15V

Fig.6 Drain-source on-resistance as a function
of junction temperature, typical values.

Vgs =0; f=1MHz.

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values.

MBB775
6
Crs
(pF) \
4
\
2
—
0
0 10 20 VpsV) 30

Ves =0; f=1MHz.

Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values.
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APPLICATION INFORMATION FOR CLASS-B OPERATION
Tmb = 25 °C unless otherwise specified.
RF performance in CW operation in a common-source class-B test circuit.

f Vos loa P, G, o
MODE OF OPERATION (MHz) vy (mA) W) (dB) (%)
CW, class-B 500 28 50 5 >13 > 50
typ. 16.5 typ. 59
Ruggedness in class-B operation
The BLF542 is capable of
withstanding a full load mismatch
corresponding to VSWR = 50:1
through all phases under the
following conditions: Vg = 28 V;
f =500 MHz at rated output power.
20 80 10 MRA970
Gp n PL
(dB) < NN " (%) W)
15 / > 60 8 =
7 / \ L~
/ AN
4 \ A

10

/

0 0 0 I
0 2 4 6 8 10 0 0.2 0.4 06 0.8
MRA969 PL W) P W)
Class-B operation; Vpg = 28 V; Ipqg = 10 mA; Class-B operation; Vps =28 V; Ipqg = 10 mA;
Z, =97 +j24.5 Q; f = 500 MHz. Z, =9.7 +j24.5 Q; f = 500 MHz.
Fig.9 Power gain and efficiency as functions of Fig.10 Load power as a function of input power,
load power, typical values. typical values.
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input
50Q

MBB760

Vpp=+28V

f =500 MHz.

Fig.11 Test circuit for class-B operation.

October 1992 294



Philips Semiconductors

Product specification

UHF power MOS transistor BLF542
List of components (see test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1, C5, C13 multilayer ceramic chip capacitor 390 pF
(note 1)
C2, C4, C10, C12 | film dielectric trimmer 2to 18 pF 2222 809 05217
C3, C9 multilayer ceramic chip capacitor 39 pF
(note 1)
cé6 multilayer ceramic chip capacitor 220 pF
(note 2)
Cc7 multilayer ceramic chip capacitor 100 nF 2222 852 47104
c8 electrolytic capacitor 63V, 10 uF 2222 030 28109
C11 multilayer ceramic chip capacitor 10 pF
(note 1)
L1 stripline (note 3) 50Q 11 mm x 2.5 mm
L2 stripline (note 3) 50 Q 37 mm x 2.5 mm
L3 stripline (note 3) 50Q 13 mm x 2.5 mm
L4,L5 stripline (note 3) 42Q 3 mm x 3 mm
L6 stripline (note 3) 50 Q 39 mm x 2.5 mm
L7 stripline (note 3) 50 Q 22 mm x 2.5 mm
L8 8 turns 0.8 mm enamelled copper 250 nH length 9 mm
wire int. dia. 6 mm
leads 2 x 5 mm
L9 grade 3B Ferroxcube wideband RF 4312 020 36640
choke
R1 metal film resistor 10kQ, 04 W 2322 151 71003
R2 10 turn potentiometer 50 kQ
R3 metal film resistor 205kQ, 0.4 W 2322 151 72054
R4 metal film resistor 10Q,04W 2322 151 71009
Notes

1. American Technical Ceramics (ATC) capacitor, type 100A or other capacitor of the same quality.

thickness 42 inch.
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BLF542

UHF power MOS transistor

b

%

150 mm

MBB761

the other side is unetched and

serves as a ground plane. Earth connections from the component side to the ground plane are made by means

of fixing screws, hollow rivets and copper foil straps, as shown.

it board

IrCul

The components are mounted on one side of a copper-clad printed ci

ircuit.

Fig.12 Component layout for 500 MHz test ¢
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UHF power MOS transistor BLF542
10 MRA732 70 MRA733
Zi r L \
@ @ g \
/—-, 50 \RL
10 i
//
o e NS
.20 2 ~—~— XL
30 \ S~
——
-30 / 20 \\\
-40 / 10 \‘\
bt % 00 400 500
100 200 300 400 500 00 200 3 f (MHz2)

f (MHz)

Class-B operation; Vpg = 28 V; Ipg = 10 mA;
P .=5W.

Fig.13 Input impedance as a function of

frequency (series components), typical values.

Class-B operation; Vps =28 V; Ipg = 10 mA;
P.=5W.

Fig.14 Load impedance as a function of
frequency (series components), typical values.

Z; ZL  wMsasre

Fig.15 Definition of MOS impedance.

MRA971

35
gain
(dB) 30 \\\
# \\\
20 I~
—~
\
\
15
10
51
0
100 200 300 400 500
f (MHz)

Class-B operation; Vpg =28 V; g = 10 mA;
P.=5W.

Fig.16 Power gain as a function of frequency,
typical values.
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UHF power MOS transistor

FEATURES

High power gain

Easy power control

Good thermal stability
Gold metallization ensures
excellent reliability

Designed for broadband
operation.

DESCRIPTION

Silicon N-channel enhancement
mode vertical D-MOS transistor
designed for communications
transmitter applications in the UHF

frequency range.

The transistor is encapsulated in a
6-lead, SOT171 flange envelope,
with a ceramic cap. All leads are
isolated from the flange.

The devices are marked with a Vg
indication intended for matched pair
applications.

PINNING - SOT171

PIN DESCRIPTION

source
source
gate
drain
source
source

O U A WN =

Product specification

BLF543

PIN CONFIGURATION

)

O

D ,(5r:

6 MBBo72-2

1
Jl
5

O

| S

Top view MBAS31

Fig.1 Simplified outline and symbol.

CAUTION

The device is supplied in an antistatic package. The gate-source input must
be protected against static charge during transport and handling.

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.

QUICK REFERENCE DATA

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

f Vos P Gp Mo
MODE OF OPERATION (MHz) V) W) (dB) (%)
CW, class-B 500 28 10 >12 > 50
CW, class-B 960 28 10 typ. 8 typ. 50
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UHF power MOS transistor BLF543
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vs drain-source voltage - 65 \
Ve gate-source voltage - 20 \"
Ip DC drain current - 2 A
Pt total power dissipation uptoT,,=25°C - 25 w
Tag storage temperature -65 150 °C
T junction temperature - 200 °C

THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
Ry, jmb thermal resistance from junction to mounting base 7 KIW
R mo-h thermal resistance from mounting base to heatsink 0.4 KW
10 MRASS1 40 MCAB97
1) P tot
® * 30 N
\Q
b
ml \{2) 2 \\(2)
1 £ S N ke
Z
Z
10
0
0 40 80 120 160
0.1 Th (°C)
1 10 100
Vbs V)

(1) Current is this area may be limited by Rpgor- (1) Continuous operation.

(@) Tp,=25°C. (2) Short-time operation during mismatch.

Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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CHARACTERISTICS
T; = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Veerpss drain-source breakdown voltage |Vgs=0;Ilp=5mA 65 - - \'
Ioss drain-source leakage current Vas=0; Vps =28V - - 05 [mA
lass gate-source leakage current Vs =20V;Vps=0 - - 1 HA
Vasun gate-source threshold voltage Ip=20 mA; Vps =10V 1 - 4 Vv
AVgsqn) gate-source voltage difference of |lp =20 mA; Vpg=10V - - 100 [mV

matched pairs

Ors forward transconductance Ip=0.6A;Vpg=10V 300 |450 |- mS
Rbs(on) drain-source on-state resistance |l =0.6 A; Vgs=10V - 1.7 25 Q
lpsx on-state drain current Vas=15V; Vpg=10V - 24 |- A
Cy input capacitance Vgs=0; Vps=28V; f=1MHz - 16 - pF
Cos output capacitance Vas=0; Vps =28V, f=1MHz - 12 - pF
Cs feedback capacitance Vgs=0;Vps =28V, f=1MHz - 32 |- pF

4 MCA903 3 MCA907

T.C. Ip
(mV/K) (A) L
2 L1
2 e
4

-2

g L

0.01 0.1 1 0 5 10 15 2
Ip (A Ves (V)

0

Vps =10 V.
Vps =10 V; T; =25 °C.

Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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4 MCA908 50 MCAS09
RDS (on °
Dfﬂ‘) ) e

30

20

A Cis
C
1 10 [ —— os
o o}
0 50 100 150 0 10 20 30
Tj (ec) Vps (V)
Ip=06A;Vgs=10V. Ves=0; f=1MHz
Fig.6 Drain-source on-state resistance as a Fig.7 Input and output capacitance as functions
function of junction temperature, typical values. of drain-source voltage, typical values.

MCAS10

N
(<]

c rs
(pF)

Vps (V)

Vas =0; f=1MHz.

Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values.
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APPLICATION INFORMATION FOR CLASS-B OPERATION
Th =25 °C; Ry, mo-n = 0.4 K/W, unless otherwise specified.
RF performance in a common source class-B circuit.
f Vv I P G n
MODE OF OPERATION DS pa L 4 o
(MHz) V) (mA) W) (dB) (%)
CW class-B 500 28 20 10 >12 > 50
typ. 15 typ. 60
CW class-B 960 28 20 10 typ. 8 typ. 50
CW class-B 960 24 20 7.5 typ. 8 typ. 50
Ruggedness in class-B operation
The BLF543 is capable of
withstanding a full load mismatch
corresponding to VSWR = 50
through all phases under the
following conditions:
Vps =28 V; f = 500 MHz at rated
output power.
30 MCA901 80 15 MCA899
Gp o PL T
(dB) Gp /" D| (%) (W) /
20 60 10
\
7
10 \ 40 5 /
0 20 0
0 5 10 15 o] 0.5 1 1.5
PL(W) PinW)
Class-B operation; Vpg = 28 V; lpg = 20 mA; Class-B operation; Vps = 28 V; lpg = 20 mA;
Z, =84 +j14.3 Q; f= 500 MHz. Z =84 +j14.3Q; f=500 MHz.
Fig.9 Power gain and efficiency as functions of Fig.10 Load power as a function of input power,
load power, typical values. typical values.
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500
input

g MCA912

R3 +Vp

Fig.11 Test circuit for class-B operation at 500 MHz.

October 1992 303



Philips Semiconductors

Product specification

UHF power MOS transistor BLF543
List of components (class-B test circuit at 500 MHz)
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
C1, C6, C9, C16 multilayer ceramic chip capacitor 390 pF
(note 1)
C2,C14 multilayer ceramic chip capacitor 7.5 pF
(note 1)
C3, C5,C13,C15 | film dielectric trimmer 9 pF 2222 809 09002
C4 multilayer ceramic chip capacitor 20 pF
(note 1)
Cc7 multilayer ceramic chip capacitor 2x 100 nFin 2222 852 47104
parallel, 50 V
Cs8, C10 multilayer ceramic chip capacitor 100 nF 2222 852 47104
C11 aluminium electrolytic capacitor 10 uF, 63V 2222 030 28109
C12 multilayer ceramic chip capacitor 22 pF
(note 1)
L1 1 turn enamelled 0.8 mm copper 11 nH int. dia. 4.7 mm
wire leads 2 x 5 mm
L2 stripline (note 2) 425Q 14.5x3 mm
L3, L4 stripline (note 2) 4250 6 x 3 mm
L5 7 turns enamelled 1 mm copper 124 nH length 7.8 mm
wire int. dia. 4 mm
leads 2 x 5 mm
L6 grade 3B Ferroxcube RF choke 4312 020 36640
L7 stripline (note 2) 55.7 Q 31 x2mm
L8 1 turn enamelled 1 mm copper wire | 8 nH int. dia. 3.2 mm
leads 2 x 5 mm
R1, R2 0.4 W metal film resistor 1kQ 2322 151 71002
R3 10 turns cermet potentiometer 5kQ
R4 0.4 W metal film resistor 19.6 kQ 2322 151 71963
R5 1 W metal film resistor 10 Q 2322 153 51009
Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.
2. The striplines are on a double copper-clad printed circuit board, with glass microfibre reinforced PTFE (g, = 2.2);

thickness 42 inch.
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7222997

52 mm | 59 mm

70 mm

7222998

The circuit and components are situated on one side of the printed circuit board, the other side being fully
metallized, to serve as a ground plane. Earth connections are made by means of copper straps and hollow rivets
for a direct contact between upper and lower sheets.

Fig.12 Component layout for 500 MHz class-B test circuit.
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Tcz Tu cé D.U.T. L5 '—7T L8 L9 c17
- 50 0
c1 L1-|- LZT L3 ’ 7H output
50 0 [y
input)%_l BLF543 6 c15 c16
c3 i c5
[] R3
c11
c8 *—'Pﬂl-“ﬁ
co [jm [ L10
—IR i
c12
g3
§ I J__R_1_, [" § MCA911
R2 +Vp

Fig.13 Test circuit for class-B operation at 960 MHz.
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List of components (class-B test circuit at 960 MHz)
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
C1, C8,C10,C17 | multilayer ceramic chip capacitor 68 pF
(note 1)
c2 multilayer ceramic chip capacitor 4.7 pF
(note 2)
C3, C5,C15,C16 | film dielectric trimmer 1.2t05.5 pF 2222 808 00004
C4 multilayer ceramic chip capacitor 2x5.6 pFin
(note 2) parallel
C6, C7 multilayer ceramic chip capacitor 7.5pF
(note 2)
C9, C12 multilayer ceramic chip capacitor 100 nF 2222 852 47104
C14 multilayer ceramic chip capacitor 2x4.7pFin
(note 2) parallel
C11, C13 aluminium electrolytic capacitor 10 uF, 63V 2222 030 28109
L1 stripline (note 3) 50 Q 12.5x2.5 mm
L2 stripline (note 3) 50 Q 19 x 2.5 mm
L3 stripline (note 3) 50 Q 29.5 x2.5 mm
L4, L5 stripline (note 3) 425Q 3x3 mm
L6 3 turns enamelled 0.8 mm copper | 35 nH length 4.6 mm
wire int. dia. 4 mm
leads 2 x 5 mm
L7 stripline (note 3) 50 Q 12.5 x2.5 mm
L8 stripline (note 3) 50 Q 28.5x2.5 mm
L9 stripline (note 3) 50 Q 20.5x2.5 mm
Li0 grade 3B Ferroxcube RF choke 4312 020 36640
R1 0.4 W metal film resistor 205 kQ 2322 151 72054
R2 10 turns potentiometer 50 kQ
R3 0.4 W metal film resistor 10 kQ 2322 151 71003
R4 0.4 W metal film resistor 10Q 2322 153 51009
Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.
2. American Technical Ceramics (ATC) capacitor, type 100A or other capacitor of the same quality.
3. The striplines are on a double copper-clad printed circuit board, with glass microfibre reinforced PTFE (g, = 2.2);

thickness V42 inch.
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10 MCA904 40 MCAS06
z; z
O) i © R
0 30 \ t
7 N\
-10 Xy 20 XL \ \
AN
7 N
-20 / 10
/
-30 0
0 200 400 600 0 200 400 600
f (MHz) f (MHz)

Class-B operation; Vps = 28 V; Ipq = 20 mA;
P .=10W.

Fig.14 Input impedance as a function of

frequency (series components), typical values.

Class-B operation; Vpg =28 V; Ipq = 20 mA;
P .=10W.

Fig.15 Load impedance as a function of
frequency (series components), typical values.

MCA905
30

o | I\

(dB) N

- N

0 200 400 600
f (MHz)

Class-B operation; Vg = 28 V; lpq = 20 mA;
P .=10W.

Fig.16 Power gain as a function of frequency,
typical values.

October 1992

Optimum input and load impedances

Optimum input impedance: 2.3 +j9.5 Q.

Optimum load impedance: 4.3 + j8.6 Q.

Conditions: class-B operation; Vpg =24 V;

Ipq =20 mA; f = 960 MHz; P, = 7.5 W, typical values.
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UHF power MOS transistor BLF544
FEATURES PIN CONFIGURATION
e High power gain

Easy power control
Good thermal stability
)

Gold metallization ensures O
excellent reliability

Designed for broadband

operation. 1 d
O D (5T
5

DESCRIPTION 6 MBB072 - 2
Silicon N-channel enhancement

mode vertical D-MOS transistor O

designed for communications —

transmitter applications in the UHF Top view MBAS31

frequency range.

The transistor is encapsulated in a
6-lead, SOT171 flange envelope,
with a ceramic cap. All leads are

isolated from the flange. Fig.1 Simplified outiine and symbol.

A marking code, showing
gate-source voltage (Vgs)
information is provided for matched

pair applications. Refer to the CAUTION
'General’ section for further
information. The device is supplied in an antistatic package. The gate-source input must

be protected against static charge during transport and handling.

PINNING - SOT171

PIN DESCRIPTION WARNING
1 source Product and environmental safety - toxic materials
2 source This product contains beryllium oxide. The product is entirely safe provided
3 gate 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
4 drain . ) . . .
precautions. After use, dispose of as chemical or special waste according to
5 source the regulations applying at the location of the user. It must never be thrown
6 source out with the general or domestic waste.
QUICK REFERENCE DATA
RF performance at T,, = 25 °C in a common source class-B circuit.
f Vos P Gp Mo
MODE OF OPERATION (MHz) V) W) (dB) (%)
CW, class-B 500 28 20 >11 > 50
CW, class-B 960 28 20 typ. 7 typ. 50
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UHF power MOS transistor BLF544
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vps drain-source voltage - 65 v
+Vas gate-source voltage - 20 \
Ip DC drain current - 3.5 A
Pt total power dissipation upto T, =25°C - 48 w
Tag storage temperature -65 150 °C
T; junction temperature - 200 °C

THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
R jmb thermal resistance from junction to mounting base 3.7 KW
| thermal resistance from mounting base to heatsink 0.4 KW
MRA992 MCA840
10 60
) Ptot N
(A) W) )
- N
7 N NN
) \2 “
)24 N \ (2) \
L/ N N
1
20
N
~N
0
0 40 80 20 160
0.1 Th (°C)
1 10 Vs ¥ 100
(1) Current is this area may be limited by Rpgr- (1) Short-time operation during mismatch.
(2) T =25°C. (2) Continuous operation.
Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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UHF power MOS transistor BLF544
CHARACTERISTICS
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vgripss drain-source breakdown voltage |Vgs=0;lp=10mA 65 - - Vv
Ipss drain-source leakage current Vgs=0; Vps=28V - - 1 mA
lass gate-source leakage current +Ves=20V;Vps=0 - - 1 A
Vasah) gate-source threshold voltage lpb=40mA; Vpg=10V 1 - 4 \
AVgsgn gate-source voltage difference of |y =40 mA;Vpg=10V - - 100 |mV

matched pairs
Ors forward transconductance Ib=1.2A;Vps=10V 600 |900 |- mS
Ros(on) drain-source on-state resistance |lp=1.2A;Vg=10V - 08 (125 |Q
Insx on-state drain current Vas=15V; Vpg=10V - 48 |- A
Ce input capacitance Vas=0; Vps=28V; f=1MHz - 32 - pF
Cos output capacitance Vas=0; Vps =28V, f=1MHz - 24 - pF
Cs feedback capacitance Vas=0; Vps=28V; f=1MHz - |64 |- pF
4 MCA829 6 MCAB30
T.C. Ip
(mV/K)
) ® P
4 pd
7
0
V]
-2 il /
T
—4 0
0.01 0.1 1 10 [o] 5 10 15 20
Ip (A Ves (V)
Vps=10 V.
Vps=10V; T;=25°C.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values. voltage, typical values.
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UHF power MOS transistor BLF544
MCA831 MCA832
2.0 100
Rps(on) c
()] (pF)
1.6 80 '\
1.2 60 \\\
0.8 40 ——1Cis
M~ | T T
Cos T——|
0.4 20
0 0
0 25 50 75 100 125 150 o] 10 20 30
7 (°0) Vos )

lp=1.2A; Vgs =10 V.

Fig.6 Drain-source on-state resistance as a

function of junction temperature, typical values.

Vgs=0; f=1MHz

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values.

MCA833

40
CI'S
(pF)

30

I\

Vps (V)

Vs = 0; f= 1 MHz.

Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values.
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UHF power MOS transistor BLF544
APPLICATION INFORMATION FOR CLASS-B OPERATION
T, =25 °C; Ry, mo-n = 0.4 K/W, unless otherwise specified.
RF performance in a common source class-B circuit.
f Vv, ! P, G n
MODE OF OPERATION os 0a L P o
° (MHz) V) (mA) W) (dB) (%)
CW, class-B 500 28 40 20 >11 > 50
typ. 14 typ. 60
CW, class-B 960 28 40 20 typ. 7 typ. 50
CW, class-B 960 24 40 15 typ. 7 typ. 50
Ruggedness in class-B operation
The BLF544 is capable of
withstanding a full load mismatch
corresponding to VSWR = 50
through all phases under the
following conditions:
Vps =28 V; f = 500 MHz at rated
output power.
20 MCAB37 80 30 MCA838
PL L— /
G n W)
(é8) ] *
\> 20
10 / \ an
10 e 80

20

40

30

PL (W)

Class-B operation; Vps = 28 V; lpg = 40 MA;
Z =43 +)6.3Q; f=500 MHz.

Fig.9 Power gain and efficiency as functions of
load power, typical values.

PinW)

Class-B operation; Vpg = 28 V; Ipq = 40 mA;

Z =43+j6.3Q;f=500MHz.

Fig.10 Load power as a function of input power,
typical values.
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UHF power MOS transistor BLF544

c17

50 0
ct L _‘{ output
28>0 AHZ
input %‘ T BLF544 # c1
] m
{] R
10 s L
cs +—R R (v
i
c12
R2 —iR
c7 o3
R4
+VD MCA821
R3

f = 500 MHz

Fig.11 Test circuit for class-B operation.
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UHF power MOS transistor BLF544
List of components (class-B test circuit at 500 MHz)
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.

C1,C6, C11,C17 | multilayer ceramic chip capacitor 390 pF, 500 V

(note 1)
Cc2 multilayer ceramic chip capacitor 16 pF, 50 V

(note 2)
C3,C5 film dielectric trimmer 2to 9 pF 2222 809 09002
C4 multilayer ceramic chip capacitor 27 pF, 50 V

(note 2)
Cc7 multilayer ceramic chip capacitor 2x 100 nFin 2222 852 47104

parallel, 50 V

Cs8, C9 multilayer ceramic chip capacitor 39 pF

(note 2)
C10,C12 multilayer ceramic chip capacitor 100 nF, 50 V 2222 852 47104
C13 electrolytic capacitor 4.7 uF, 63V 2222 030 38478
C14 multilayer ceramic chip capacitor 20 pF, 500 V

(note 1)
C15,C16 film dielectric trimmer 2to 18 pF 2222 809 09003
L1 stripline (note 3) 50 Q 9.5x2.5mm
L2 stripline (note 3) 50 Q 34.5x2.5mm
L3 stripline (note 3) 50 Q 17.5 x2.5 mm
L4,L5 stripline (note 3) 42 Q 3x3mm
L6 4 turns enamelled 0.8 mm copper | 31 nH length 7.5 mm

wire int. dia. 3 mm

leads 2 x 5 mm
L7 grade 3B Ferroxcube RF choke 4312 020 36642
L8 stripline (note 3) 50 Q 22x2.5mm
L9 stripline (note 3) 50 Q 39.5x2.5 mm
R1, R2 0.4 W metal film resistor 1kQ 2322 151 11002
R3 10 turns cermet potentiometer 50 kQ
R4 0.4 W metal film resistor 140 kQ 2322 151 11404
R5 1 W metal film resistor 10Q 2322 153 51009
Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.
2. American Technical Ceramics (ATC) capacitor, type 100A or other capacitor of the same quality.
3. The striplines are on a double copper-clad printed circuit board, with glass microfibre reinforced PTFE (g, = 2.2);

thickness 142 inch.
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UHF power MOS transistor BLF544

150 mm

R3

70 mm

7226022

7226023

The circuit and components are situated on one side of the printed circuit board, the other side being fully
metallized, to serve as a ground plane. Earth connections are made by means of copper straps and hollow rivets
for a direct contact between upper and lower sheets.

Fig.12 Component layout for 500 MHz class-B test circuit.
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UHF power MOS transistor BLF544

CB WUl

L8 L9 L10 c19

I
g E
1

BLF544
c3 c5 ;
c11
—1—R
U RI
R4 m [_ L7
c7
—R c10
i ]
c12
i R3 ’_i[] R MCAB22
¥ — 1 +p

f =960 MHz

Fig.13 Test circuit for class-B operation.
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UHF power MOS transistor BLF544
List of components (class-B test circuit at 960 MHz)
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.

C1 multilayer ceramic chip capacitor 68 pF, 500 V

(note 1)
c2 multilayer ceramic chip capacitor 1.6 pF, 50 V

(note 2)
C3, C5,C16,C18 film dielectric trimmer 1410 5.5 pF 2222 809 09001
C4 multilayer ceramic chip capacitor 1pF, 50V

(note 2)
Cé multilayer ceramic chip capacitor 10 nF, 50 V 2222 852 47103
Cc7,C11 multilayer ceramic chip capacitor 56 F, 500 V

(note 1)
C8, C9, C15,C17 | multilayer ceramic chip capacitor 6.8F,50V

(note 2)
Cc10 multilayer ceramic chip capacitor 100 nF, 50 V 2222 852 47104
Cc12 electrolytic capacitor 4.7 pF, 63V 2222 030 38478
C13 multilayer ceramic chip capacitor 16 pF, 50 V

(note 2)
Ci4 multilayer ceramic chip capacitor 18 pF, 50 V

(note 2)
C19 multilayer ceramic chip capacitor 62 pF, 500 V

(note 1)
L1,L8 stripline (note 3) 50 Q 6x2.5mm
L2 stripline (note 3) 50 Q 38 x 2.5 mm
L3 stripline (note 3) 50 Q 17.5x2.5 mm
14,15 stripline (note 3) 42 Q 3x3mm
L6 2 turns enamelied 1 mm copper 16 nH length 3.4 mm

wire int. dia. 3 mm

leads 2 x 5 mm
L7 grade 3B Ferroxcube RF choke 4312 020 36642
L9 stripline (note 3) 50 Q 21 x2.5mm
L10 stripline (note 3) 50 Q 34.5x2.5mm
R1 0.4 W metal film resistor 15 kQ 2322 151 11473
R2 10 turns potentiometer 50 kQ
R3 0.4 W metal film resistor 140 kQ 2322 151 11404
R4 0.4 W metal film resistor 10Q 2322 153 51009
Notes

1.

American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.
2. American Technical Ceramics (ATC) capacitor, type 100A or other capacitor of the same quality.
3. The striplines are on a double copper-clad printed circuit board, with glass microfibre reinforced PTFE (g, = 2.2);

thickness 42 inch.
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UHF power MOS transistor BLF544
5 MCA834 20 MCA835
Z; ZL \
@) _ @ \;L
0 ! 15
] \\
A N\
-® Xj 0 XL
d N
—-10 / 5
—-15 0
200 400 600 0 200 400 800
f (MHz) f (MHz)
Class-B operation; Vg = 28 V; lpq = 40 mA; Class-B operation; Vpg = 28 V, lpq = 40 mA;
P.=20W. P =20 W.
Fig.14 Input impedance as a function of Fig.15 Load impedance as a function of
frequency (series components), typical values. frequency (series components), typical values.

Optimum input and load impedances

30 MCAB36 Optimum input impedance: 1.2 + j4.8 Q.
Optimum load impedance: 2.6 —j3.1 Q.
Gp \ Conditions: class-B operation; Vg =24 V;
(48) N Ipa = 40 MA; f = 960 MHz; P, = 15 W, typical values.

20 \

0 200 400 600
f (MHz)

Class-B operation; Vpg = 28 V; Ipq = 40 mA;
P .=20W.

Fig.16 Power gain as a function of frequency,
typical values.
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UHF push-pull power MOS
push-pull p BLF544B
transistor
FEATURES PIN CONFIGURATION

High power gain
Easy power control
Good thermal stability

Gold metallization ensures
excellent reliability

2ﬂ r'|4 —d

* Designed for broadband g9
operation. 9 —®
1 U l_l 3’ —d
DESCRIPTION

Top view MBB930
Silicon N-channel enhancement
mode vertical D-MOS push-pull
transistor designed for
communications transmitter
applications in the UHF frequency

range. Fig.1 Simplified outline and symbol.

The transistor is encapsulated in a
4-lead, SOT268 balanced flange
envelope, with two ceramic caps.
The mounting flange provides the
common source connection for the

CAUTION

The device is supplied in an antistatic package. The gate-source input must
be protected against static charge during transport and handling.

transistors.
PINNING - SOT268 WARNING
PIN DESCRIPTION Product and environmental safety - toxic materials
1 gate 1 This product contains beryllium oxide. The product is entirely safe provided
2 drain 1 that the BeO discs are not damaged. All persons who handle, use or
dispose of this product should be aware of its nature and of the necessary
3 gate 2 . . . .
) safety precautions. After use, dispose of as chemical or special waste
4 |drain2 according to the regulations applying at the location of the user. It must
5 source never be thrown out with the general or domestic waste.

QUICK REFERENCE DATA
RF performance at T, = 25 °C in a push-pull common source test circuit.

f Vos P, G, Mp
MODE OF OPERATION (MH2) ) W) (dB) (%)
CW, class-B 500 28 20 >12 > 50
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UHF push-pull power MOS

h BLF544B
transistor
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
Per transistor section unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vos drain-source voltage - 65 \
*Vgs gate-source voltage - 20 \
Ip DC drain current - 2 A
Pt total power dissipation up to T, = 25 °C; total device; - 48 W

both sections equally loaded
Tag storage temperature -65 150 °C
T; junction temperature - 200 °C
THERMAL RESISTANCE
THERMAL
SYMBOL PARAMETER CONDITIONS RESISTANCE
Ry jmb thermal resistance from junction to total device; both sections equally 3.7 KW
mounting base loaded
Ry mon thermal resistance from mounting total device; both sections equally 0.25 K'W
base to heatsink loaded
10 MAA%SS 80 MCA898
b P tot
(W)
(A)
v N\ 60
my \\(2 I~
)4 N < )
. // \\ @0 ™~
~l@ N
20
0
0.4 0 40 80 120T (°C)1 60
: h
1 10 Vog (v) 100

(1) Current is this area may be limited by Rpgip. (1) Short-time operation during mismatch.

(@) T, =25°C. (2) Continuous operation.

Total device; both sections equally loaded. Total device; both sections equally loaded.

Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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UHF push-pull power MOS

. BLF544B
transistor
CHARACTERISTICS (per section)
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
V@erpss drain-source breakdown voltage |ly=5 mA;Vgs=0 65 - - \"
Ipss drain-source leakage current Vas=0; Vps =28V - - 0.5 mA
lass gate-source leakage current +Vas =20V; Vpg=0 - - 1 A
Vasin) gate-source threshold voltage lp=20mA; Vpg=10V 1 - 4 \"
Ors forward transconductance Ip=0.6 A;Vpg=10V 300 [450 |- mS
Roson) drain-source on-state resistance |l =0.6 A; Vgg=10V - 0.7 25 Q
losx on-state drain current Vas=15V; Vpg =10V - 24 |- A
Ce input capacitance Ves=0; Vpg=28V; f=1MHz - 16 - pF
Cee output capacitance Vgs=0; Vps =28 V; f= 1 MHz - 12 - pF
Cs feedback capacitance Ves=0; Vps=28V; f=1MHz - 32 |- pF

4 MCAS03 3 MCAS07
T.C. Ip
(mV/K)
m ) » //
2
4
: /
L 1
/Aﬂ
-2
L]
-4 0
0.01 0.1 1 [¢] 5 10 15 20
Ip (A) Ves (V)
VDS = 10 V.
Vpg=10 V.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values per section. voltage, typical values per section.
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transistor

4 MCAS08 50 MCAS09
c
R DS (on) (pF)
(2) 40 H4
3 /
30
i \ I
20
I Cis
1 _~‘""““-—-—4-5i9§__
10
0 0
0 50 100 150 0 10 20 30
Tj (°0) Vps (V)

Ip=0.6A; Vgg =10 V.

Fig.6 Drain-source on-state resistance as a
function of junction temperature, typical values
per section.

Vgs=0; f=1MHz.

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values per
section.

MCA910
20

Vps V)

Vgs =0; f=1MHz.

Fig.8 Feedback capacitance as a function of

drain-source voltage, typical values per section.

October 1992

323




Philips Semiconductors

Product specification

UHF push-pull power MOS

| BLF544B
transistor
APPLICATION INFORMATION FOR CLASS-B OPERATION
Ty, = 25 °C; Ry, m-n = 0.4 K/W; unless otherwise specified.
RF performance in a push-pull, common source, class-B test circuit.
f Vbs loa P, Gp Mo
MODE OF OPERATION (MHz) " (mA) W) (dB) (%)
CW, class-B 500 28 2x20 20 >12 > 50
typ. 15 typ. 60
Ruggedness in class-B operation
The BLF544B is capable of
withstanding a load mismatch
corresponding to VSWR = 50
through all phases, under the
following conditions:
Vps =28V, f =500 MHz at rated
output power.
25 MCA902 80 30 MCAS00
Gp Gp 5
(dB) (%) PL [ —
20 70 w) -
1 r
\ 20
15 60
/ /
5 : 4
10 50
/ 10
5 40 /
0 30 0
0 10 20 30 0 1 2
PL(W) PN (W)
Class-B operation; Vps = 28 V; Ipg =2 x 20 mA; Class-B operation; Vps =28 V; Ipg = 2 x 20 MA;
Z, =84 +j14.3 Q; f= 500 MHz. Z, =8.4+j14.3 Q; f = 500 MHz.
Fig.9 Power gain and efficiency as functions of Fig.10 Load power as a function of input power,
output power, typical values. typical values.
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UHF push-pull power MOS

! BLF544B
transistor
ci14
R
8
o \
| 20
Ci5
L22 c23 L26
u c3 A
¢ l
500 T3 E&_& > >@E 500
input % C c20 TTe21 7 D % output!
0264
c24
& (i /un o
% BLF544B s L19 123 128
b
L7
C16
R11 [: 21
f'ls
R
ci7
VBias MCA913
R8 R9 +Vp
f =500 MHz.
Fig.11 Test circuit for class-B operation.
List of components (class-B test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
C1,C2 multilayer ceramic chip capacitor 9.1 pF, 500 V
(note 1)
C3,.C4,C6 multilayer ceramic chip capacitor 18 pF, 500V
(note 1)
C5 film dielectric trimmer 2to 9 pF 2222 809 09005
C7, C21,C22 film dielectric trimmer 2to 18 pF 2222 809 09006
C8, C9, C15,C16 | multilayer ceramic chip capacitor 390 pF, 500 V
(note 1)
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transistor

COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
C10,C13 multilayer ceramic chip capacitor 2x 100 nFin 2222 852 47104
parallel, 50 V
C11, C12, C14, C17 | multilayer ceramic chip capacitor 100 nF, 50V 2222 852 47104
C18,C19 electrolytic capacitor 10 uF, 63V 2222 030 38109
Cc20 multilayer ceramic chip capacitor 6.8 pF, 500 V
(note 1)
C23, C24 multilayer ceramic chip capacitor 16 pF, 500 V
(note 1)
L1, L3, L26, L28 stripline (note 2) 50 Q 56 x 2.4 mm
L2 semi-rigid cable (note 3) 50 Q ext. dia. 2.2 mm
ext. conductor
length 56 mm
L4, L5 stripline (note 2) 56 Q 8x2mm
L6, L7 stripline (note 2) 56 Q 15.5 x2 mm
L8, L9 stripline (note 2) 42 Q 10 x 3mm
L10, L11 stripline (note 2) 42 Q 5x3 mm
L12, L13, L14, L15 | stripline (note 2) 42 Q 6x3 mm
L16, L17 6 turns enamelled 1 mm copper 124 nH length 8.5 mm
wire int. dia. 5.4 mm
leads 2 x 5 mm
L18,L19 stripline (note 2) 56 Q 22 x2mm
L20, L21 grade 3B Ferroxcube RF choke 4312 020 36642
L22, 123 stripline (note 2) 56 Q 18 x 2 mm
L24, 125 stripline (note 2) 56 Q 16 x2mm
L27 semi-rigid cable (note 3) 50 Q ext. dia. 2.2 mm
ext. conductor
length 56 mm
R1 0.4 W metal film resistor 5.62 Q 2322 151 75628
R2, R8 0.4 W metal film resistor 11.5kQ 2322 151 71159
R3, R9 10 turns potentiometer 5kQ
R4, R7 0.4 W metal film resistor 590 Q 2322 151 75901
R5, R6 0.4 W metal film resistor 46.4 Q 2322 151 74649
R10, R11 1 W metal film resistor 10Q 2322 153 51009
Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.
2. The striplines are on a double copper-clad printed circuit board, with epoxy glass dielectric (g, =2.2), thickness

Va2 inch.

3. Semi-rigid cables L2 and L27 are soldered on to striplines L1 and L26.
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UHF push-pull power MOS
transistor

BLF544B

200 mm |

7226028
R9 +Vps

straps 7226029

The circuit and components are situated on one side of the epoxy fibre-glass board, the other side being fully
metallized to serve as a ground. Earth connections are made by means of copper straps and hollow rivets for a
direct contact between the upper and lower sheets.

Fig.12 Component layout for 500 MHz test circuit.
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UHF push-pull power MOS

! BLF544B
transistor
10 MCAS04 40 MCA906
Z; Z,
@ ri @ RL
0 30 \
L
X//
-10 20 X0 N—_
RN
a
-20 / 10
/
-30 0
0 200 400 600 0 200 400 600
f (MHz) f (MHz)

Class-B operation; Vpg = 28 V; Ipq = 2 x 20 mA;
P.=20W.

Fig.13 Input impedance as a function of
frequency (series components), typical values
per section.

Class-B operation; Vpg =28 V; Ipg =2 x 20 mA,;
P.=20W.

Fig.14 Load impedance as a function of
frequency (series components), typical values
per section.

MCA905
30

(dB) N

. AN

0 200 400 600
£ (MHz)

Class-B operation; Vps = 28 V; Ipg = 2 x 20 mA;
P.=20W.

Fig.15 Power gain as a function of frequency,
typical values per section.
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UHF push-pull power MOS

transistor

FEATURES

High power gain
Easy power control
Good thermal stability

Gold metallization ensures
excellent reliability

Designed for broadband
operation.

DESCRIPTION

Silicon N-channel enhancement
mode vertical D-MOS push-pull
transistor designed for
communications transmitter
applications in the UHF frequency
range.

The transistor is encapsulated in a
4-lead, SOT268 balanced flange
envelope, with two ceramic caps.
The mounting flange provides the
common source connection for the
transistors.

PINNING - SOT268

PIN CONFIGURATION

Product specification

BLF545

zﬂ ﬂ«t

2

Top view

Fig.1 Simplified outline and symbol.

o
RIS

MBB930

CAUTION

The device is supplied in an antistatic package. The gate-source input must
be protected against static charge during transport and handling.

WARNING

PIN DESCRIPTION Product and environmental safety - toxic materials
1 gate 1 This product contains beryllium oxide. The product is entirely safe provided
2 drain 1 that the BeO discs are not damaged. All persons who handle, use or
3 ate 2 dispose of this product should be aware of its nature and of the necessary
9 ) safety precautions. After use, dispose of as chemical or special waste
4 drain 2 according to the regulations applying at the location of the user. It must
5 source never be thrown out with the general or domestic waste.
QUICK REFERENCE DATA
RF performance at T, = 25 °C in a push-pull common source circuit.
f Vos P, G, Mo
MODE OF OPERATION (MHz) V) W) (dB) (%)
CW, class-B 500 28 40 > 11 > 50
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UHF push-pull power MOS
transistor BLF545

LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
Per transistor section unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vos drain-source voltage - 65 v
Vs gate-source voltage - 20 \
Ip DC drain current - 35 A
Pt total power dissipation up to T, = 25 °C; total device; - 92 W

both sections equally loaded
Teg storage temperature -65 150 °C
T junction temperature - 200 °C
THERMAL RESISTANCE
THERMAL
SYMBOL PARAMETER CONDITIONS RESISTANCE
Ri jmb thermal resistance from junction to | total device; both sections equally 1.9 KW
mounting base loaded
R mb-h thermal resistance from mounting total device; both sections equally 0.25 KW
base to heatsink loaded
100 MRA995
MCA825
120
|
D ~
Ptot N
@ W
80 @
] // N ‘\
ol \‘\2\’ @
= 7
A 40
/" h
N
o
1 0 40 80 120 o 160
1 10 Vos (v) 190 Th (°C)
(1) Current is this area may be limited by Rpg . (1) Short-time operation during mismatch.
(2) Tw,=25°C. (2) Continuous operation.
Total device; both sections equally loaded. Total device; both sections equally loaded.
Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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UHF push-pull power MOS BLF545
transistor

CHARACTERISTICS (per section)

T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vgrpss drain-source breakdown voltage |Vgs=0;1p=10mA 65 - \
loss drain-source leakage current Vgs=0;Vpg=28V - - 1 mA
lass gate-source leakage current Vs =20V; Vps=0 - - 1 HA
Vasin gate-source threshold voltage Ib=40mA; Vpg=10V 1 - 4 \
O forward transconductance Ihb=12A;Vpg=10V 600 |900 |- mS
Ros(on) drain-source on-state resistance |lp=1.2A;Vg=10V - 0.85 (125 |Q
Iosx on-state drain current Vas=15V; Vpg=10V - 4.8 - A
Ce input capacitance Vas=0;Vps=28V;f=1MHz - 32 - pF
Ces output capacitance Vgs=0; Vpg=28V; f=1MHz - 24 - pF
C. feedback capacitance Vas=0; Vps=28V; f=1MHz - 64 |- pF

4 MCA829 6 MCA830
T.C. Ip
(mV/K)
2 ® gu==
4
7
: , /
/]
2
- il %
1
—4 0
0.01 0.1 1 10 0 5 10 15 20
Ip (W Ves (V)
Vps=10 V.
Vps=10V; T;=25 °C.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values per section. voltage, typical values per section.
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Product specification

UHF push-pull power MOS
transistor

BLF545

MCA831

0.8

0.4

125 150
Tj (°C)

0 25 50 75 100

lp=1.2A; Vg =10 V.

Fig.6 Drain-source on-state resistance as a
function of junction temperature, typical values
per section.

MCA832
100

(pF)
80

60

; T

40 Cis
LS|

20

30
Vps (V)

Ves=0; f=1MHz.

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values per
section.

MCAB33
40

Crs
(pF)

30

20

pa

Vps (V)

Ves = 0; f= 1 MHz.

Fig.8 Feedback capacitance as a function of

drain-source voltage, typical values per section.
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Product specification

UHF push-pull power MOS

| BLF545
transistor
APPLICATION INFORMATION FOR CLASS-B OPERATION
Ty, = 25 °C; Ry, mo.n = 0.25 K/'W, unless otherwise specified.
RF performance in a common source, class-B, push-pull circuit.
f Vos loa P, G, p
MODE OF OPERATION (MHz) V) (mA) W) (dB) (%)
CW, class-B 500 28 2x40 40 > 11 >50
typ. 13 typ. 60
Ruggedness in class-B operation
- The BLF545 is capable of
withstanding a full load mismatch
corresponding to VSWR = 50
through all phases under the
following conditions:
Vps = 28 V; f = 500 MHz at rated
output power.
24 MCA827 80 60 MCA826
Gp n D PL | —
(4B) *) W) L
16 ] Gp\>< e 60 40
4
A i
8 "o 40 20
0 20 0
0 20 40 60 0 2 4 8
PL (W) P|N(W)
Class-B operation; Vpg = 28 V; Ipg = 2 x 40 mA; Class-B operation; Vpg =28 V; lpg =2 x 40 mA;
Z =42 +j6.2 Q (per section); f =500 MHz. Z, =4.2 +j6.2 Q (per section); f = 500 MHz.
Fig.9 Power gain and efficiency as functions of Fig.10 Load power as a function of input power,
load power, typical values per section. typical values per section.
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UHF push-pull power MOS

: BLF545
transistor
+Vp
R2 R7 c12
+Vg ’—"—§
C13
R
cs
—-R RBD [ L12
c9
'—{'_§ C14
[] —1-R
R3
L3
D.UT. L1ofy.
" o gy w6 |is _I. L14 L18 L20 L22 cz}L L24
77 /}__L_‘A“_{/ /)l_ H
c1
500 5 R1 A L& l 5 50 0
input e output
P %( o . C5 [C6 c7 -[:':15 C19 "|C20 |C21 "|C22 }%(
7 J~I-—<| _A— c24
L3 L5 7e
L BUFses  LL[LIS L19 121 123 T
L6
U R4 c1e
ci10
H L
c R9 | L7
'_“——§ C17
R
ci8
+Vg R6 ﬁP‘ﬁ MCA823-1
RS +Vp
f = 500 MHz.
Fig.11 Test circuit for class-B operation.
List of components (class-B test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
C1,C2 multilayer ceramic chip capacitor 5.1 pF
(note 1)
C3, C4 multilayer ceramic chip capacitor 16 pF
(note 1)
C5, C7, C20, C22 | film dielectric trimmer 1.8to 10 pF 2222 809 05002
Cc6 multilayer ceramic chip capacitor 22 pF
(note 1)
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UHF .push-pull power MOS BLE545
transistor

COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
C8, C11, C12, C18 | multilayer ceramic chip capacitor 100 nF 2222 852 47104
C9, C10, C14, C16 | multilayer ceramic chip capacitor 390 pF

(note 1)
C13, C17 electrolytic capacitor 10 uF, 63V
C15 multilayer ceramic chip capacitor 18 pF
(note 1)
C19 multilayer ceramic chip capacitor 13 pF
(note 1)
Cc21 multilayer ceramic chip capacitor 6.2 pF
(note 1)
C23, C24 multilayer ceramic chip capacitor 10 pF
(note 1)
L1, L3, L24, L26 stripline (note 2) 50 Q 56 x 2.4 mm
12,125 semi-rigid cable {note 3) 80 Q ext. dia. 2.2 mm
ext. conductor
length 56 mm
L4,L5 stripline (note 2) 56 Q 13.4x2 mm
L6, L7 stripline (notes 2 and 4) 56 Q 9.6 x2mm
L8, L9 stripline (note 2) 42 Q 9x3 mm
L10, L11 stripline (note 2) 42 Q 6 x3 mm
L12, L17 grade 3B Ferroxcube RF choke 4312 020 36642
L13,L16 4 turns enamelled 1.2 mm copper 62 nH length 7.6 mm
wire int. dia. 5 mm
leads 2 x 5 mm
L14, L15 stripline (note 2) 56 Q 8x2mm
L18, L19 stripline (note 2) 56 Q 13 x2mm
120, L21 stripline (note 2) 56 Q 18 x2mm
L22, L23 stripline (note 2) 56 Q 14 x2mm
R1 0.4 W metal film resistor 511Q 2322 151 75118
R2, R5 10 turns cermet potentiometer 50 kQ _
R3, R4 0.4 W metal film resistor 10 kQ 2322 151 71003
R6, R7 0.4 W metal film resistor 205 kQ 2322 151 72054
R8,-R9 1 W metal film resistor 10Q 2322 151 71009
Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.
2. The striplines are on a double copper-clad printed circuit board, with glass microfibre reinforced PTFE (g, = 2.2);

thickness 42 inch.
3. Semi-rigid cables L2 and L25 are soldered on to striplines L1 and L26.
4. Striplines L6 and L7 are used in series with a 42 Q stripline (11 x 3 mm).
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UHF push-pull power MOS
transistor

BLF545

82 mm ) i 103 mm

7226450

straps 7226029

The circuit and components are situated on one side of the printed circuit board, the other side being fully
metallized, to serve as a ground plane. Earth connections are made by means of copper straps and hollow rivets
for a direct contact between upper and lower sheets.

Fig.12 Component layout for 500 MHz class-B test circuit.
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UHF push-pull power MOS

! BLF545
transistor
5 MCA834 20 MCA835
Z; Z,
0 (@ R
@ 0 i 15 \L
1
5 / 10 \
- XL
xi A
7
-10 / 5 <
35 200 400 600 % 200 400 600
f (MHz) f (MHz)

Class-B operation; Vpg = 28 V; Ipg = 2 X 40 mA;
P .=40W.

Fig.13 Input impedance as a function of
frequency (series components), typical values
per section.

Class-B operation; Vpg = 28 V; lpg = 2 X 40 mA;
P =40 W.

Fig.14 Load impedance as a function of
frequency (series components), typical values
per section.

MCAB28
30

(dB) \

20

0 200 400 600
f (MHz)

Class-B operation; Vpg = 28 V; Ipg = 2 x 40 mA;
P .=40W.

Fig.15 Power gain as a function of frequency,
typical values per section.
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UHF push-pull power MOS

transistor BLF546

FEATURES PIN CONFIGURATION

¢ High power gain

e Easy power control

Good thermal stability
Gold metallization ensures

excellent reliability 2 r‘l ﬂ 4 4
Designed for broadband

operation. b C g jﬂ— s
g

DESCRIPTION AU e

Top view MBBS30 MBB157 - 1

Silicon N-channel enhancement
mode vertical D-MOS push-pull
transistor designed for
communications transmitter
applications in the UHF frequency
range. Fig.1 Simplified outline and symbol.

The transistor is encapsulated in a
4-lead, SOT268 balanced flange
envelope, with two ceramic caps. CAUTION
The mounting flange provides the
common source connection for the

The device is supplied in an antistatic package. The gate-source input must
be protected against static charge during transport and handling.

transistors.
PINNING - SOT268 WARNING
PIN DESCRIPTION Product and environmental safety - toxic materials
1 gate 1 This product contains beryllium oxide. The product is entirely safe provided
2 drain 1 that the BeO discs are not damaged. All persons who handle, use or
3 o dispose of this product should be aware of its nature and of the necessary
gate safety precautions. After us dispose of as chemical or special waste
4 drain 2 according to the regulations applying at the location of the user. It must
5 source never be thrown out with the general or domestic waste.

QUICK REFERENCE DATA
RF performance at T, = 25 °C in a push-pull common source test circuit.

f Vos P, G Mo
MODE OF OPERATION (MHz) v W) ( dBp) (%)
CW, class-B 500 28 80 > 11 > 50
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UHF push-pull power MOS

: BLF546
transistor
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
Per transistor section unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vbs drain-source voltage - 65 \
+Vgs gate-source voltage - 20 \"
Ip DC drain current - 9 A
Pt total power dissipation up to T, = 25 °C; total device; - 145 W

both sections equally loaded
Tag storage temperature -65 150 °C
T junction temperature - 200 °C
THERMAL RESISTANCE
THERMAL
SYMBOL PARAMETER CONDITIONS RESISTANCE
Ry jmb thermal resistance from junction to total device; both sections equally 1.2 KW
mounting base loaded
R moh thermal resistance from mounting total device; both sections equally 0.25 KW
base to heatsink loaded
100 MRA995
200 MCB239
1 Ptot
o W
A 160
™~
N2
\
/ 120
M1 \\(2) ™~
10 = N Q) ~
y o > 80
7
7
7 ~ N N
40
N
0
1 0 40 80 120T (00)160
1 10 Vog () 100 h
(1) Current is this area may be limited by Rpgn- (1) Continuous operation.
@) Tw=25°C. (2) Short-time operation during mismatch.
Total device; both sections equally loaded. Total device; both sections equally loaded.
Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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UHF push-pull power MOS

! BLF546
transistor
CHARACTERISTICS (per section)
T; = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Verss drain-source breakdown voltage | Vg =0; Iy =20mA 65 - - \"
loss drain-source leakage current Vas=0;Vpg=28V - - 2 mA
lass gate-source leakage current tVgs=20V; Vps=0 - - 1 LA
Vasah gate-source threshold voltage Ib=80mA; Vpg=10V 1 - 4 \
Ors forward transconductance Ip=24A;Vpg=10V 1.2 1.7 - S
Ros(on) drain-source on-state resistance |lp=2.4A;Vgg=10V - 0.4 0.6 Q
Ipsx on-state drain current Ves=15V; Vps=10V - 10 - A
Ce input capacitance Vas=0; Vpg=28 V; f=1 MHz - 60 - pF
Ces output capacitance Vas=0; Vps =28V, f=1MHz - 46 - pF
Ce feedback capacitance Vgs=0; Vps =28V, f=1MHz - 15 - pF

12 MCB240 12 MCB241
T.C. Ip
(mV/K) (A)
8 //
8
4
4 4
0 L/ /
[ /
»
—4 0 /
0.01 0.1 1 o] 4 8 12 16
Ip (A) Ves (V)
Vps=10 V.
Vps=10V; Tj=25°C.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values per section. voltage, typical values per section.
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UHF push-pull power MOS
transistor

BLF546

MCB242

0.8
Rps(on)
@ L

0.6
0.4
0.2

V]

0 40 80

120 160
Tj (°C)
lp=2.4A; Vg = 10 V.

Fig.6 Drain-source on-state resistance as a
function of junction temperature, typical values

MCB243

250

c
(pF)
200
150 \
100 \\
N~ —t+—+—{Cis
50
COS
0
0 10 20 30 4
Vps (V)

Vs =0; f= 1 MHz.

Fig.7 Input and output capacitance as functions
of drain-source voltage, typical values per

Vas=0; f=1MHz.

Fig.8 Feedback capacitance as a function of

drain-source voltage, typical values per section.

October 1992

341

per section. section.

an MCB244
Crs
(pF)

60

40 \

\\
20
I
0
o] 10 20 30 40
Vps (V)




Philips Semiconductors Product specification

UHF push-pull power MOS BLF546
transistor

APPLICATION INFORMATION FOR CLASS-B OPERATION
T, =25 °C; Ry, mo-n = 0.25 KW, unless otherwise specified.
RF performance in a common source, class-B, push-pull circuit.

f \"/ | P, G n
MODE OF OPERATION DS pa L P D
° (MHz) V) (mA) W) (dB) %)
CW, class-B 500 28 2x80 80 > 11 > 50
typ. 13 typ. 60
Ruggedness in class-B operation
The BLF546 is capable of
withstanding a full load mismatch
corresponding to VSWR = 10
through all phases under the
following conditions:
Vps =28V, f = 500 MHz at rated
output power.
25 MCB245 100 120 MCB246
Gp n
(dB) (%) PL —
20 5 80 W) | —
1 80
15 60
/
10 1" \ 40 /
N /
40
5 20
0 0 0
40 60 80 100 ] 4 8 12 16
PL (W) PinW)
Class-B operation; Vpg = 28 V; lpg = 2 x 80 mA,; Class-B operation; Vps =28 V; lpg = 2 X 80 mA;
Z, =23 +j2.7 Q (per section); f = 500 MHz. Z, =23 +j2.7 Q (per section); f = 500 MHz.
Fig.9 Power gain and efficiency as functions of Fig.10 Load power as a function of input power,
load power, typical values. typical values.
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UHF push-pull power MOS
pusn-pull p BLF546
transistor
L16
L1 Cc1 L22 L24 C23 L26

500
input %(i__@

c2

L18
c18

.
N

-

50 0
/SE)%( output

C19 Jc20 ezt o2z
\/ ; c24
d—"———

4—R) 14 4
- L3 L5 \7 L15 L19 L23 L25 L28 o
BLF546 L17
Cc15
Y
RBD [Ew
VBiAS cle
c17 ’—;‘{]|—§
§_||_ MCB250
+Vp
f =500 MHz.
Fig.11 Test circuit for class-B operation.
List of components (class-B test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
C1,C2 multilayer ceramic chip capacitor 33 pF, 500 V
(note 1)
C3 multilayer ceramic chip capacitor 11 pF, 500 V
(note 1)
C4, C6, C21,C22 | film dielectric trimmer 2to 9 pF 2222 809 09005
Cs5 multilayer ceramic chip capacitor 12 pF, 500 V
(note 2)
C7,C10, C14, C15 | multilayer ceramic chip capacitor 390 pF, 500 V
(note 1)
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UHF push-pull power MOS

! BLF546
transistor
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
C8, C11, C12,C17 | multilayer ceramic chip capacitor 100 nF, 50 V 2222 852 47104
C9 multilayer ceramic chip capacitor 39 pF, 500V
(note 2)
C13,C16 electrolytic capacitor 4.7 uF, 63V 2222 030 38478
C18,C19 multilayer ceramic chip capacitor 18 pF, 500 V
(note 2)
Cc20 multilayer ceramic chip capacitor 15 pF, 500 V
(note 2)
C23, C24 multilayer ceramic chip capacitor 15 pF, 500 V
(note 1)
L1, L3, L26, L28 stripline (note 3) 50 Q 55.6 x 2.4 mm
L2 semi-rigid cable (note 4) 50 Q ext. dia. 2 mm
ext. conductor
length 55.6 mm
L4,L5 stripline (note 3) 42Q 12 x3mm
L6, L7 stripline (note 3) 42 Q 26.5x3 mm
L8, L9 stripline (note 3) 42 Q 5.5 x 3 mm
L10, L11 stripline (note 3) 42 Q 6 x3 mm
L12, L13 stripline (note 3) 42 Q 3x3 mm
L14, L15 stripline (note 3) 42 Q 7x3mm
L16, L17 3 turns enamelled 1 mm copper 15.6 nH length 8.5 mm
wire int. dia. 5.4 mm
leads 2 x 5 mm
L18, L19 stripline (note 3) 42 Q 12 x3 mm
L20, L21 grade 3B Ferroxcube RF choke 4312 020 36642
L22, 123 stripline (note 3) 42 Q 20 x3mm
L24, 125 stripline (note 3) 42 Q 14 x 3mm
L27 semi-rigid cable (note 5) 50 Q ext. dia. 2 mm
ext. conductor
length §5.6 mm
R1, R5 0.4 W metal film resistor 11.5 kQ 2322 151 71153
R2, R6 10 turns cermet potentiometer 50 kQ
R3, R4 0.4 W metal film resistor 10 kQ 2322 151 71003
R7, R8 1 W metal film resistor 10Q 2322 153 51009
Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.
2. American Technical Ceramics (ATC) capacitor, type 175B or other capacitor of the same quality.
3. The striplines are on a double copper-clad printed circuit board, with glass microfibre reinforced PTFE (g, = 2.2);

thickness 142 inch.

4. Semi-rigid cable L2 is soldered on to stripline L3.
5. Semi-rigid cable L27 is soldered on to stripline L28.
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UHF push-pull power MOS
transistor

BLF546

7226482

-~ 200 mm

7226481

The circuit and components are situated on one side of the printed circuit board, the other side being fully
metallized, to serve as a ground plane. Earth connections are made by means of copper straps and hollow rivets
for a direct contact between upper and lower sheets.

Fig.12 Component layout for 500 MHz test circuit.
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UHF push-pull power MOS

Class-B operation; Vpg = 28 V; Ipqg =2 x 80 mA,;
P .=80W.

Fig.13 Input impedance as a function of
frequency (series components), typical values
per section.

Class-B operation; Vpg =28 V; Ipqg = 2 x 80 mA;
P =80W.

| BLF546
- transistor
2 MCB247 10 MCB248
Zj r ZL
(@ . @ . \RL
/ N\
. 7 AN
D\

- / ¢ XL \

-6 / 2

-8 0

0 200 400 600 0 200 400 600
f (MHz) f (MHz)

Fig.14 Load impedance as a function of
frequency (series components), typical values
per section.

MCB249
30

(dB) \
20 AN

10

0 200 400 600
f (MHz)

Class-B operation; Vpg = 28 V; Ipq = 2 x 80 mA;
P =80 W.

Fig.15 Power gain as a function of frequency,
typical values per section.
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UHF push-pull power MOS

- BLF547
transistor
FEATURES PIN CONFIGURATION
e High power gain
* Easy power control
o Good thermal stability
¢ Gold metallization ensures 1 2
excellent reliability 1 /1 _d
» Designed for broadband g
operation. o — s
5 LJ LT s —d
DESCRIPTION 3 4
S Top view MSBoo8 MBB157 - 1
Dual push-pull silicon N-channel
enhancement mode vertical D-MOS
transistor designed for
communications transmitter
applications in the UHF frequency
range. Fig.1 Simplified outline and symbol.
The transistor is encapsulated in a
4-lead, SOT262A2 balanced flange
envelope, with two ceramic caps. CAUTION
The mounting flange provides the e — —_ -
common source connection for the The device is supplied in an antistatic package. The gate-source input must
transistors. be protected against static charge during transport and handling.
PINNING - SOT262A2 WARNING
PIN DESCRIPTION Product and environmental safety - toxic materials
1 drain 1 This product contains beryllium oxide. The product is entirely safe provided
2 ldrain2 that the BeO discs are not damaged. All persons who handle, use or
3 ate 1 dispose of this product should be aware of its nature and of the necessary
9 safety precautions. After use, dispose of as chemical or special waste
4 Jgate2 according to the regulations applying at the location of the user. It must
5 source never be thrown out with the general or domestic waste.

QUICK REFERENCE DATA
RF performance at T, = 25 °C in a push-pull common-source test circuit.

f Vos P, G, Mo
MODE OF OPERATION (MHz) ) W) (dB) (%)
CW, class-B 500 28 100 >10 > 50
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UHF push-pull power MOS

: BLF547
transistor
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
Per transistor section unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vps drain-source voltage - 65 \'
+Vas gate-source voltage - 20 Vv
Ib DC drain current - 9 A
Pyt total power dissipation up to T, = 25 °C; total device; - 225 w

both sections equally loaded
Tag storage temperature -65 150 °C
T junction temperature - 200 °C
THERMAL RESISTANCE
THERMAL
SYMBOL PARAMETER CONDITIONS RESISTANCE
Ry jmb thermal resistance from junction to T =25°C; P, =225 W max. 0.78 KW
mounting base total device; both sections equally
loaded
Ry, mo-h thermal resistance from mounting total device; both sections equally max. 0.15 K'W
base to heatsink loaded
MRA996 MRBo27
100
250
[s) Ptot
) W) ~NJn
200
\\\
"4
) \@ 150 NUERL N
N,
10 ya \; N N
AN s N
— N NS N
p3 N 100
» NC N
N \\
50
Y 10 100 % 20 40 60 8 100 120
VDS (V) Th (OC)

(1) Current is this area may be limited by Rpgy). (1) Continuous operation.

2)T,=25°C; (I1) Short-time operation during mismatch.

Total device; both sections equally loaded. Total device; both sections equally loaded.

Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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UHF push-pull power MOS
transistor

BLF547

CHARACTERISTICS (per section)
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Verss drain-source breakdown voltage |Vgs=0; [ =25mA 65 - - \'
Ioss drain-source leakage current Vgs=0; Vpg =28V - - 2.5 mA
lass gate-source leakage current Ve =20V; Vps=0 - - 1 HA
Vasuh gate-source threshold voltage Ip=100mA,; Vpg=10V 1 - 4 \)
Ors forward transconductance Ip=3A;Vpg=10V 1.5 21 - S
Robs(on) drain-source on-state resistance |lp =3 A;Vgg=10V - 0.4 0.5 Q
Iosx on-state drain current Vas=15V; Vpg=10V 10 13 - A
Ce input capacitance Ves=0; Vps=28V; f=1MHz - 77 85 pF
Ces output capacitance Ves=0; Vpg=28V; f=1MHz - 62 70 pF
Ce feedback capacitance Ves=0; Vpg=28V; f=1MHz - 18 21 pF

MRB025 MRB024
4 15
TC I
T
(MV/K) l @ =
2 /
/ 10 /
: / /
/4 /
A

e 5

2 <] d /
L1 1] /
-4 0
0.01 0.1 T g 10 0 5 10 15 20
Vas V)
Vpg=10 V.
Vps=10V; T; =25 °C.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values per section. voltage, typical values per section.
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MRB029 MRB020
0.8 c
Rps(on) (pF)
) L 300
0.6
P= |
/ 200
0.4 ] \
0.2 100 \\\ Cis
~——
Cos
% 40 80 120 0o 10 20 30
T () Vps (V)
lp=3A;Vgg=10V. Ves=0; f=1MHz.
Fig.6 Drain-source on-state resistance as a Fig.7 Input and output capacitance as functions
function of junction temperature, typical values of drain-source voltage, typical values per
per section. section.
MRBO19
Crs
(pF)
) \
40 \\
\\
0
0 10 20 Vos W) 30
Vas = 0; f=1MHz.
Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values per section.
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APPLICATION INFORMATION FOR CLASS-B OPERATION
T, = 25 °C; Ry, mon = 0.15 K/W, unless otherwise specified.
RF performance in a common source, push-pull, class-B test circuit.
f V, I P G n
MODE OF OPERATION DS ba L 4 o
° (MHz) V) (mA) (W) (dB) (%)
CW, class-B 500 28 2x 100 100 >10 >50
typ. 12 typ. 55
Ruggedness in class-B operation
The BLF547 is capable of
withstanding a load mismatch
corresponding to VSWR = 10
through all phases under the
following conditions:
Vps =28 V; f = 500 MHz at rated
output power.
MRB028
25 100 160
G
( dg) @ L
N W)
20 80 -
\\Gp 120
L]
15
~
}( 80 //
N /
10 —] o~ 40 A
A" AN /
L~ 40
5 20
0 0 0
0 40 80 120 0 4 8 12 16 20
MABo21 R W) PiIN(W)
Class-B operation; Vpg = 28 V; Ipg = 2 x 100 mA; Class-B operation; Vg = 28 V; lpg = 2 x 100 mA;
f=500 MHz; Z, = 1.5 +j1.8 Q (per section). f=500 MHz; Z, = 1.5 + 1.8 Q (per section).
Fig.9 Power gain and efficiency as functions of Fig.10 Load power as a function of input power,
load power, typical values. typical values.
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+VD
Cc12
+— c13
+ .
R1 R2 . R
Vpias o—I—+—1_F+—R N [j N
. L10 R7 L11
c7 cs
A i
c14
A3 L12
L1 c1 L4 L6 D.UT. L8 L13 L18 L20 C23 L22
7 Z—H
o 4 @_Pﬂom .
_%( Q ca cs c6 ==Co j»—{s‘ o o #c22 D) )——_’il output
2 L3 I—r_l'_ [ ] L2a ?
0 U_l_p 7
w c2 LS L7 L9 L14 L19 L21 C24 7
R4 Li5
c10 C15 MBC232
+— H
: c1
R s [ DR& IR
Vbiaso-—%l—fﬁ-e—l——ﬁ
C17 + '_B
+ C16
+VD
f =500 MHz.

Fig.11 Test circuit for class-B operation.

List of components (see class-B test circuit)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.

C1,C2 multilayer ceramic chip capacitor 15 pF

(note 1)
C3 multilayer ceramic chip capacitor 16 pF

(note 1)
C4 film dielectric trimmer 2to 9 pF 2222 809 09005
C5 multilayer ceramic chip capacitor 15 pF

(note 2)
C6, C21, C22 film dielectric trimmer 2to 18 pF 2222 809 09006
C7, C10, C14, C15 | multilayer ceramic chip capacitor 390 pF

(note 1)
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COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C8, C11,C12,C17 | multilayer ceramic chip capacitor 100 nF 2222 852 47104
Cc9 multilayer ceramic chip capacitor 2x68pF
(note 3) in series
C13,C16 electrolytic capacitor 10 uF, 63V 2222 030 28109
Cc18 multilayer ceramic chip capacitor 10 pF
(note 2)
Cc19 multilayer ceramic chip capacitor 27 pF
(note 2)
C20 multilayer ceramic chip capacitor 8.2 pF
(note 2)
C23, C24 multilayer ceramic chip capacitor 30 pF
(note 1)
L1, L3, L22, L.24 stripline (note 4) 345Q length 66.5 mm
width 4 mm
L2,L23 semi-rigid cable 50 Q length 66.5 mm
width 3.6 mm
L4,L5 stripline (note 4) 223 Q length 35 mm
width 7 mm
L6, L7 stripline (note 4) 223 Q length 10 mm
width 7 mm
L8, L9 stripline (note 4) 223 Q length 5.5 mm
width 7 mm
L10, L11,L16, L17 | grade 3B Ferroxcube RF choke 4312 020 36640
L12,L15 1 turn enamelied 1.5 mm copper 17 nH length 5 mm
wire int. dia. 9 mm
ieads 2 x 5 mm
L13, L14 stripline (note 4) 223Q length 15 mm
width 7 mm
L18, L19 stripline (note 4) 223Q length 36 mm
' width 7 mm
L20, L21 stripline (note 4) 223Q length 8.5 mm
width 7 mm
R1, RS 0.4 W metal film resistor 24.7 kQ 2322 151 72473
R2, R6 10 turn potentiometer 5kQ
R3, R4 0.4 W metal film resistor 10.5 kQ 2322 151 71053
R7, R8 1 W metal film resistor 10Q 2322 151 71009
Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.
American Technical Ceramics (ATC) capacitor, type 175B or other capacitor of the same quality.
American Technical Ceramics (ATC) capacitor, type 100A or other capacitor of the same quality.

The striplines are on a double copper-clad printed circuit board, with PTFE fibre-glass dielectric (g, = 2.2),
thickness 0.79 mm.

o
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BLF547

MBC231 -1

200 mm

The circuit and components are situated on one side of the printed ciruit board, the other side being fully
metallized to serve as a ground plane. Connections are made by means of copper straps and hollow rivets for a
direct contact between upper and lower sheets.

Fig.12 Component layout for 500 MHz class-B test circuit.
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2 MRB023 10 MRBO026
Z; L
Q) 1] Q)
8
0 ,1/-1
6
X RL
2
4
7 —
4 L N
A
“IZ 2 \§‘
ESS
-6 0
100 200 300 00 500 100 200 300 400 500
f (MHz) f (MHz)

Class-B operation; Vps = 28 V; Ipq = 100 mA (per
section); P, = 100 W (total device).

Fig.13 Input impedance as a function of
frequency (series components), typical values

Class-B operation; Vpg = 28 V; Ipq = 100 mA (per
section); P_= 100 W (total device).

Fig.14 Load impedance as a function of
frequency (series components), typical values

per section. per section.
MRB022
30
G
PN
(dB) \\
™
20 \\
\\
T~
\\
10
Zj ZL M
0
100 200 300 400 500
f (MH2)

Fig.15 Definition of MOS impedance.

Class-B operation; Vpg = 28 V; Ipq = 100 mA (per
section); P_ = 100 W (total device).

Fig.16 Power gain as a function of frequency,
typical values per section.
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UHF push-pull power MOS

transistor

FEATURES

High power gain

Easy power control

Good thermal stability
Gold metallization ensures
excellent reliability

Designed for broadband
operation.

DESCRIPTION

Dual push-pull silicon N-channel
enhancement mode vertical D-MOS
transistor designed for
communications transmitter
applications in the UHF frequency
range.

The transistor is encapsulated in a
4-lead, SOT262A2 balanced flange
envelope, with two ceramic caps.
The mounting flange provides the
common source connection for the
transistors.

Product specification

BLF548

PIN CONFIGURATION

5 LLJ L1 s —d
3 4

Top view MSBoo8

Fig.1 Simplified outline and symbol.

CAUTION

The device is supplied in an antistatic package. The gate-source input must
be protected against static charge during transport and handling.

PINNING - SOT262A2 WARNING
PIN DESCRIPTION Product and environmental safety - toxic materials

1 drain 1 This product contains beryllium oxide. The product is entirely safe provided

2 drain 2 that the BeO discs are not damaged. All persons who handle, use or
dispose of this product should be aware of its nature and of the necessary

3 gate 1 . . . .
safety precautions. After use, dispose of as chemical or special waste

4 |gate2 according to the regulations applying at the location of the user. It must

5 source never be thrown out with the general or domestic waste.

QUICK REFERENCE DATA

RF performance at T, = 25 °C in a push-pull common source test circuit.

f Vos P Gp Mo
MODE OF OPERATION (MHz) ™ W) (dB) %)
CW, class-B 500 28 150 >10 > 50
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LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
Per transistor section unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vos drain-source voltage - 65 v
+Vgs gate-source voltage - 20 v
Ip DC drain current - 15 A
Pt total power dissipation up to T, = 25 °C; total device; both - 330 w

sections equally loaded
Tag storage temperature -65 150 °C
T junction temperature - 200 °C
THERMAL RESISTANCE
THERMAL
SYMBOL PARAMETER CONDITIONS RESISTANCE
Ry, jmb thermal resistance from junctionto | T, =25 °C; P, =330 W; 0.5 KW
mounting base total device; both sections equally loaded
R, mbh thermal resistance from mounting | total device; both sections equally loaded 0.15 KW
base to heatsink
100 MRA997 400 MRAS32
P,
o tot 350
@ W S
7 N %0 ~z
S
wl’ \\(2) 20 TN N
10—~ N 200 L -
lll — \\
N 150 e <
100 o~ ~J
50
Y 10 100 % 20 40 0 8 100 120
Vps (V)
oS T °0)
(1) Current is this area may be limited by Rpggr- (1) Continuous operation.
(2) Tn=25°C. (2) Short-time operation during mismatch.

Total device; both sections equally loaded.

Fig.2 DC SOAR.

Fig.3 Power/temperature

Total device; both sections equally loaded.

derating curves.
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CHARACTERISTICS (per section)
T; = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Verpss drain-source breakdown voltage | Vgg=0; lp =40 mA 65 - - \
lpss drain-source leakage current Vgs=0; Vps =28V - - 05 |mA
lass gate-source leakage current Vg =20V; V=0 - - 1 HA
Vasihy gate-source threshold voltage Ip =160 mMA; Vps =10V 2 - 4 \
Ors forward transconductance Ip=48A;Vps=10V 24 |35 |- S
Ros(on) drain-source on-state resistance |[ly=4.8A;Vgs=10V - 025 (0.3 Q
Ipsx on-state drain current Vgs=15V; Vps=10V 16 20 - A
Ce input capacitance Vs =0; Vps=28V;f=1MHz - 105 |- pF
Ces output capacitance Vgs=0; Vps =28V, f=1MHz - 90 - pF
Ce feedback capacitance Vas=0;Vps=28V; f=1MHz - 25 - pF

MRA524 MRA529
3 25
R, A
20 —
/ .
1 7 ) v
o / 15
/
: /
174 10
A
-2 //
LT 5 /
-3 ——
-4 0
0 4 8 12 16
0.01 0.1 1 Ip () 10 Vas )
Vps=10 V.
Vps=10V; T;=25°C.
Fig.4 Temperature coefficient of gate-source
voltage as a function of drain current, typical Fig.5 Drain current as a function of gate-source
values per section. voltage, typical values per section.
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transistor
MRAS525
05 MRAS522 400
o) L )
@ 04 A
’ // 300
0.3 - / Co
/ S
- 200
0.2 Q\
C T ———
0.1 foo— e —
oo 40 80 120 0
T (o) 0 10 20 Vps V) 30
Ipb=4.8A;Vgg=10 V.
Fig.6 Drain-source on-state resistance as a Fig.7 Input and output capacitance as functions
function of junction temperature, typical values of drain-source voltage, typical values per
per section. section.
MRA521
100
Crs
(PF)
80
60 \\
40 ~
\\\
[ ———
20
0
0 10 20 30
Vps (V)
Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values per section.
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APPLICATION INFORMATION FOR CLASS-B OPERATION
T, = 25 °C; Ry, mp-n = 0.15 K/W, unless otherwise specified.
RF performance in a common source, push-pull, class-B test circuit.
f Vv, | P G n
MODE OF OPERATION 0s 0a L P o
(MHz) v) (mA) W) (dB) (%)
CW, class-B 500 28 2x160 150 >10 >50
typ. 11 typ. 55
Ruggedness in class-B operation
The BLF548 is capable of
withstanding a load mismatch
corresponding to VSWR = 10
through all phases under the
following conditions:
Vps =28V, f = 500 MHz at rated
output power.
MRAS527 MRAS31
20 100
Gp | | b 200
(dB) (%) AL 1
16 80
~_lcr ™ 160 /
~_ 7
12 =160 120 /
n N /
D
8 / -~ \ 40 80 //
4 / 20 4 |
0
0 0 0 5 10 15 20 25 30 35
0 50 100 150 200 PiN (W)
PLW)
Class-B operation; Vpg = 28 V; Ipq =2 x 160 mA; Class-B operation; Vpg = 28 V; lpq =2 x 160 mA,;
f =500 MHz; Z_ = 1.1 +j0.6 Q (per section). f=500 MHz; Z_ = 1.1 + 0.6 Q (per section).
Fig.9 Power gain and efficiency as functions of Fig.10 Load power as a function of input
load power, typical values. power, typical values.
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31—4 c13
)
Vblas
L10 R7 [[ L11
c7 C';_—k D D i
+H —
c14
L12
L1 D.U.T. L8 L13 L18 L20 C23 L22
50 Q 7 I 7 Q_J_V ZH—
input L2 -L __I ‘ [ ]C19 c21 R L23 500
_%(Z; ce T co : =N C1U ox 2 c22 Q: }——0% output
. L3 L24 4
T ARl 72277
2 c2 L5 L7 L21 C24 e
R4
‘ c10 . §__| MBC232
R L16[{ DRB [Li7
Vbiaso——(ﬁ——{s‘
AR
§——1 ce
f =500 MHz.
Fig.11 Test circuit for class-B operation.
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List of components (see class-B test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
Ci, C2 multilayer ceramic chip capacitor 22 pF
(note 1)
C3 multilayer ceramic chip capacitor 16 pF
(note 1)
C4 film dielectric trimmer 2to 9 pF 2222 809 09005
C5 multilayer ceramic chip capacitor 27 pF
(note 2)
C6, C21, C22 film dielectric trimmer 2to 18 pF 2222 809 09006
C7, C10, C14, C15 | multilayer ceramic chip capacitor 390 pF
(note 1)
C8, C11, C12, C17 | multilayer ceramic chip capacitor 100 nF 2222 852 47104
Cc9 multilayer ceramic chip capacitor 2x56 pF '
(note 3) in series
C13,C16 electrolytic capacitor 10 uF, 63V 2222 030 38109
c18 multilayer ceramic chip capacitor 18 pF
(note 2)
Cc19 multilayer ceramic chip capacitor 12 pF
(note 2)
C20 multilayer ceramic chip capacitor 8.2 pF
(note 2)
C23, C24 multilayer ceramic chip capacitor 30 pF
(note 1)
L1, L3, L22, L24 stripline (note 4) 345Q length 66.5 mm
width 4 mm
12,123 semi-rigid cable (note 5) 50 Q length 66.5 mm
width 3.6 mm
L4,L5 stripline (note 4) 23 Q length 35 mm
width 7 mm
L6, L7 stripline (note 4) 223 Q length 10 mm
width 7 mm
L8, L9 stripline (note 4) 223 Q length 5.5 mm
width 7 mm
L10, L11,L16,L17 | grade 3B Ferroxcube wideband RF 4312 020 36642
choke
L12, L15 1 turn enamelled 1.5 mm copper 17 nH length 5 mm
wire int. dia. 9 mm
leads 2 x 5 mm
L13, L14 stripline (note 4) 223Q length 15 mm
width 7 mm
L18, L19 stripline (note 4) 223 Q length 36 mm
width 7 mm
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COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
L20, L21 stripline (note 4) 223 Q length 8.5 mm
width 7 mm
R1, RS 0.4 W metal film resistor 24.7kQ 2322 151 72473
R2, R6 10 turn potentiometer 5kQ
R3, R4 0.4 W metal film resistor 10.5kQ 2322 151 71053
R7, R8 1 W metal film resistor 10Q 2322 151 51009
Notes

1. American Technical Ceramics (ATC) capacitor, type 100B or other capacitor of the same quality.
American Technical Ceramics (ATC) capacitor, type 175B or other capacitor of the same quality.
American Technical Ceramics (ATC) capacitor, type 100A or other capacitor of the same quality.

The striplines are on a double copper-clad printed circuit board, with PTFE fibre-glass dielectric (g, = 2.2),
thickness 0.79 mm.

5. Cables L2 and L23 are soldered to striplines L1 and L22 respectively.

> o
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BLF548

MBC231 -1

MBC230

The circuit and components are situated on one side of the PTFE fibre-glass board, the other side being fully
metallized to serve as a ground plane. Connections are made by means of copper straps and hollow rivets for a
direct contact between upper and lower sheets.

Fig.12 Component layout for 500 MHz class-B test circuit.
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3 MRAS528 6 MRAS530
Z; Z
(o)) 0 T @
0 /, \\
// “ 4 N
1 75 RL
/ 3 N
)4 AN
2 / N
2 —
/ T [ S~
-3 / 1 N \
// ™
4 0
50 150 250 350 450 550 50 150 250 350 450 550
f (MH2) f (MHz)

Class-B operation; Vpg = 28 V; Ipq = 160 mA (per
section); P_= 150 W (total device).

Fig.13 Input impedance as a function of
frequency (series components), typical values

Class-B operation; Vpg = 28 V; Ipq = 160 mA (per
section); P_= 150 W (total device).

Fig.14 Load impedance as a function of
frequency (series components), typical values

per section. per section.

30 MRA526

Gp

(dB)
25
20

N
15 P
\X‘
I~
10
(—-> 5
Zj Z\  wmeas

Fig.15 Definition of MOS impedance.

0
50 150 250 350 450 550
f (MHz)

Class-B operation; Vpg = 28 V; lpq = 160 mA (per
section); P_ = 150 W (total device).

Fig.16 Power gain as a function of frequency,
typical values per section.
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RF Power MOS Transistors Envelopes

j Yo.51

85 pmax

6.6 .
"~ max™ -—12.7 min—
MSA241
Dimensions in mm.
Fig.1 SOTS5 (TO-39).
22 max
6.35 |=
’l % 4 >|<0.14
— - +—1 ceramic
14/
/
252 13
max 1842 T—T 1T max
— —
™ : 1
\J 4 __\_ BeO
a3 \metal
.35
- ~3.04 @) MBC877
- 122 —
' ¥
25 [T sz 1
¥ 405 75
4 max
! 4

Dimensions in mm.

Torque on screw: min.0.6 Nm; max.0.75 Nm.

Recommended screw: cheese-head 4-40 UNC/2A.

Heatsink compound must be applied sparingly and evenly distributed.

Fig.2 SOT119.
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Envelopes

Dimensions in mm.

22,0 0.16
21.2 -~ 0.10
¥ ceramic
5.6
_r‘— 11—- e 5.3 7
i
648 1 )
1 54 4.1 | 129
1286 —g, 3 - - '1}' 4 38 TTT 125
i | — bt
5.6 N
ST—-— N T8 5.3 \
[} BeO
MSA309
t i L
45 1 jras
3.7 1
X f

Fig.3 SOT119D3.
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-’I‘-O.‘M
= — ceramic
- - /
/
25.2 1HLi_1 3
max 1842 ™ max
N
e \Beo
[
metal
<— 12.2 max —
* | T T * ‘
2.54 | I 1 | I 4.50
} = 405 75
§  max
| Y  MBeCs?s

Dimensions in mm.

Torque on screw: min.0.6 Nm; max.0.75 Nm.

Recommended screw: cheese-head 4-40 UNC/2A.

Heatsink compound must be applied sparingly and evenly distributed.

Fig.4 SOT121.
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Envelopes

== 0.14
= /ceramic
11
25.2 || o8
max 18.42 max
- BeO
metal
< 10.0 max -»
' e v
254 [i]1] 450 4
I} = 405 75
T§ max
| ¥  MmBcs72

Dimensions in mm.

Torque on screw: min.0.6 Nm; max.0.75 Nm.

Recommended screw: cheese-head 4-40 UNC/2A.

Heatsink compound must be applied sparingly and evenly distributed.

Fig.5 SOT123.
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17
16 3
™ min
_63- 114 b :—_ ceramic
1 f 2 v 7 11
3.0 — |
20 3 4 }
26 E —+— %:‘::1.02 252 1542 1 108
5 6 *
i ' - q
2l 7 [ | T 1 < !
¥ 1.14 _
_ B 2 BeO
Il =~ metal

t v
254 | i1 | 450 |}
— 405 7.5
] ’ max
| v
le— 10.2 —» 014 MBos27

Dimensions in mm.

Torque on screw: min.0.6 Nm; max.0.75 Nm.

Recommended screw: cheese-head 4-40 UNC/2A.

Heatsink compound must be applied sparingly and evenly distributed.

Fig.6 SOT161.
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Envelopes

2.25_|
min

|
i |
'
9‘}5 32 : 3E—+-;-4 22 1gap 1—
R

max

3.15
¥ . : . ¥
28 (1] 1] 450 4
I == 4,05 7.0
] max
} ¥
-»! 6max |l= 014 MBcs28

Dimensions in mm.

Torque on screw: min.0.6 Nm; max.0.75 Nm.

Recommended screw: cheese-head 4-40 UNC/2A.

Heatsink compound must be applied sparingly and evenly distributed.

Fig.7 SOT171.
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1 ! 8*5 —->|<0.14
m'in
(4x)
06 @ ! ¢ it
27 '_ ______/ \L_____sz_ 1|1 525 535
24 7 2 \ J / | max max
| L
| 4
. 1.27
~ e e
4 58l oo

Dimensions in mm.

Fig.8 SOT172D.
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Envelopes

292

Dimensions in mm.

0.25
—|| -
<—11 max —{[<«—11 max —
]
0.13
' 58
) max
L | ] | 165
Nt
21.85 seating plane
[®]0.25@)
5.9
—*| 5.5
] (4x)
2.54 1 /T2
P . | :
104 8 ] 33 gg 15
max 3.0 ma
5 4
L 15
t t
sf v 4]
~| B~
~—[i1.05] —
27.94
34.3 max MSA285 -2

Torque on screw: min.0.6 Nm; max.0.75 Nm.
Recommended screw: cheese-head 4-40 UNC/2A.
Heatsink compound must be applied sparingly and evenly distributed.

Fig.9 SOT262A1.
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025
<—11 max —||<—11 max —»|
0.13 ¥
R 5.4
25 A max
2.15* A LI | 1 ] ] 1‘;55 .
064 21.85 \seating plane
5o
- 55 |=
' (4x)
2.54 1 2
T L‘\ | | i
e -——- F—d 33 ee et
| I's) '
Y Y
~ (6=~
<—[i1.05] —+
27.94
MLA431 -1
-~ 343max——————————=

Dimensions in mm.

Torque on screw: min.0.6 Nm; max.0.75 Nm.

Recommended screw: cheese-head 4-40 UNC/2A.

Heatsink compound must be applied sparingly and evenly distributed.

Fig.10 SOT262A2.
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Dimensions in mm.

—16.45 max f=—

. . '
L ot se
[T T 1.9 max
I . Yoo
25 max g;g
X 2 4
[ ! '
16.9 3'51 | ? 6.45
max 3.10 — — 7 N 6.48 ] [ max
f ! ! ‘
| 5 }
NN
I
.0.25®= t } | *:;gl —»lle—0.10

Torque on screw: min.0.6 Nm; max.0.75 Nm.
Recommended screw: cheese-head 4-40 UNC/2A.
Heatsink compound must be applied sparingly and evenly distributed.

Fig.11 SOT268.

MSA049

November 1992

378




Philips Semiconductors

RF Power MOS Transistors Envelopes

<+-9.3 max—

}
' 425 o
| I I T ' max
1 1 ] Il 1 28 4.00 ‘
25 max
i
3.3 2 ﬂ ﬂ"
' 1 L
31 b s0 ] _ | ]
max max 5 H ]
¥ T
3.48
3™
1.65
1407 s
o |67
1.40
18.42 | MSAS7 - 1

Dimensions in mm.

Torque on screw: min.0.6 Nm; max.0.75 Nm.

Recommended screw: cheese-head 4-40 UNC/2A.

Heatsink compound must be applied sparingly and evenly distributed.

Fig.12 SOT279.
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PHILIPS SEMICONDUCTORS

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

1CO01 Semiconductors for Radio and Audio Systems

IC02  Semiconductors for Television and Video
Systems

IC03  Semiconductors for Telecom Systems

IC04 CMOS HE4000B Logic Family

1C05 Advanced Low-power Schottky (ALS)
Logic Series

IC06  High-speed CMOS Logic Family

IC08 ECL 100K ECL Logic Family

IC10  Memories

IC11 General-purpose/Linear ICs

IC12  Display Drivers and Microcontroller
Peripherals (planned)

IC13  Programmable Logic Devices (PLD)

IC14 8048-based 8-bit Microcontrollers

IC15  FAST TTL Logic Series

IC16  ICs for Clocks and Watches

IC18  Semiconductors for In-Car Electronics and
General Industrial Applications (planned)

IC19  Semiconductors for Datacom: LANs, UARTS,
Multi-Protocol Controllers and Fibre Optics

IC20  8051-based 8-bit Microcontrollers

IC21 68000-based 16-bit Microcontrollers

IC22 ICs for Multi-Media Systems (planned)

IC23  QUBIC Advanced BiCMOS Interface Logic
ABT, MULTIBYTE™

IC24  Low Voltage CMOS Logic

November 1992

Discrete semiconductors

Book  Title
SC01 Diodes
SC02 Power Diodes
SC03 Thyristors and Triacs
SC04 Small-signal Transistors
SC05 Low-frequency Power Transistors and
Hybrid IC Power Modules
SC06 High-voltage and Switching
NPN Power Transistors
SC07 Small-signal Field-effect Transistors
SC08a RF Power Bipolar Transistors
SC08b RF Power MOS Transistors
SC09 RF Power Modules
SC10 Surface Mounted Semiconductors
SC13 PowerMOS Transistors
SC14 RF Wideband Transistors,
Video Transistors and Modules
SC15 Microwave Transistors
SC16  Wideband Hybrid IC Modules
SC17  Semiconductor Sensors

Professional components
PCO1
PC06 Circulators and Isolators

High-power Klystrons and Accessories

MORE INFORMATION FROM PHILIPS SEMICONDUCTORS?

For more information about Philips Semiconductors data
handbooks, catalogues and subscriptions contact your
nearest Philips Semiconductors national organization,
select from the address list on the back cover of this
handbook. Product specialists are at your service and
enquiries are answered promptly.
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PHILIPS COMPONENTS

OVERVIEW OF 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

DCO01  Colour Display Components
Colour TV Picture Tubes and Assemblies
Colour Monitor Tube Assemblies

DC02 Monochrome Monitor Tubes and Deflection
Units

DCO03 Television Tuners, Coaxial Aerial Input
Assemblies

DCO5 Flyback Transformers, Mains Transformers and

General-purpose FXC Assemblies

Liquid crystal displays
LCDO1 Liquid Crystal Displays and Driver ICs for LCDs

Magnetic products
MAO1

MAO3 Piezoelectric Ceramics
Specialty Ferrites

Soft Ferrites

Daaaiisa ammeoe oo oo -~
rassdive UUIIIPUIIUII{S

PAO1  Electrolytic Capacitors

PA02 Varistors, Thermistors and Sensors

PA0O3 Potentiometers and Switches

PA04  Variable Capacitors

PAO5  Film Capacitors

PA06 Ceramic Capacitors

PAO7  Quartz Crystals for Special and Industrial
Applications

PA08 Fixed Resistors

PA10  Quartz Crystals for Automotive and Standard
Applications

PA11  Quartz Oscillators

November 1992 iii

Professional components

PC04 Photo Multipliers

PC05 Plumbicon Camera Tubes and Accessories

PC07 Vidicon and Newvicon Camera Tubes and
Deflection Units

PC08 Image Intensifiers

PC09 Dry-reed Switches

PC12 Electron Multipliers

MORE INFORMATION FROM PHILIPS COMPONENTS?

For more information contact your nearest Philips
Components national organization shown in the
following list.

Australia: NORTH RYDE, Tel. (02)805 4455, Fax. (02)805 4466.
Austria: WIEN, Tel. (01)60101 1820, Fax. (01)60101 1211,

Belgium: BRUXELLES, Tel. (02)741 8211, Fax. (02)735 8667.

Brazil: RIBEIRAO PIRES, Tel. (011)459 8211, Fax. (011)459 8282.
Canada: SCARBOROUGH, Tel. (416)292 5161, Fax. (416)754 6248.
Chile: SANTIAGO, Tel. (02)773 816, Fax. (02)5602 735 3594.
Colombia: BOGOTA, Tel. (01)249 7624, Fax. (01)261 0139.
Denmark: COPENHAGEN, Tel. (031)883 333, Fax. (031)570 044.
Finland: ESPOO, Tel. (0)50261, Fax. (0)520971.

France: ISSY-LES-MOULINEAUX, Tel. (01)4093 8000, Fax. (01)4093 8322.
Germany: HAMBURG, Tel. (040)3296-0, Fax. (040)3296 889.

Greece: TAVROS, Tel. (01)4894 339/(01)4894 911, Fax. (01)4815 180.
Hong Kong: KWAI CHUNG, Tel. (0)4245 121, Fax. (0)4806 960.

India: BOMBAY, Tel. (022)4938 541, Fax. (022)4941 595.

Indonesia: JAKARTA, Tel. (021)5201122, Fax. (021)5205189.

Ireland: DUBLIN, Tel. (01)693 355, Fax. (01)640 210.

htaly: MILANO, Tel. (02)6752.1, Fax. (02)6752 3300.

Japan: TOKIO, Tel. (03)3740 5030, Fax. (033740 0570.

Korea: (Republic of): SEOUL, Tel. (02)794-5011, Fax. (02)798-8022.
Maiaysia: SELANGOR, Tei. (03)7551 088, Fax. (03)7574 880.

Mexico: CHI HUA HUA, Tel. (016)18-67-01/(016)18-67-02, Fax. (016)778 0551.
Netherlands: EINDHOVEN, Tel. (040)7 83749, Fax, (040)7 88399.
New Zealand: AUCKLAND, Tel. (09)894-160, Fax. (09)897-811.
Norway: OSLO, Tel. (02)74 8000, Fax. (02)74 8341.

Pakistan: KARACHI, Tel.(021)725 772, Fax. (021)242 7379.

Peru: LIMA, Tel. (014)350 059, Fax. (014)468 949.

Philippines: MANILA, Tel. (02)810-0161, Fax. (02)817-3474.

Portugal: LISBOA, Tel. (01)683 121, Fax. (01)683 208.

Singapore: SINGAPORE, Tel. (65)350 2000, Fax. (65)251 6500.
South Africa: JOHANNESBURG, Tel. (011)470-5434, Fax. (011)470-5494.
Spain: BARCELONA, Tel. (03)301 6312, Fax. (03)301 4243.

Sweden: STOCKHOLM, Tel. (0)8-7821000, Fax. (0)8-7829 002.
Switzerland: ZURICH, Tel. (01)48822 11, Fax. (01)488 3263.

Taiwan: TAIPEI, Tel. (2)5097 666, Fax. (2)5005 899.

Thailand: BANGKOK, Tel. (2)399-3280 to 9, (2)398-2083, Fax. (2)398-2080.
Turkey: ISTANBUL, Tel. (01)179 2770, Fax. (01)269 3094,

United Kingdom: LONDON, Tel. (071)580 6633, Fax. (071)436 2196.
United States: RIVIERA BEACH, Tel.( 800)447-3762/(407)881 3200,
Fax. (407)881 3300.

Uruguay: MONTEVIDEO, Tel. (02)704 044, Fax. (02)920 601.
Venezuela: CARACAS, Tel. (02)241 7509, Fax. (02)951 7339.
Zimbabwe: HARARE, Tel. (04)47211, Fax. (04)47966.

For all other countries apply to: Philips Components,
Marketing Communications, Building BAE,

P.0.Box 218, 5600 MD, EINDHOVEN, The Netherlands
Telex 35000 phtcnl, Fax. +31-40-724547.
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ntina IEROD, Juramento 1.991 - 14'B, 1428 Buenos Aires,
Tel. (541)786-76-35, Fax. (541)786-93-67
Australia 34 Waterloo Road, NORTH RYDE, NSW 2113,
Tel. {02)805 4455, Fax. (02)805 4466
Austria Triester Str. 64, 1101 WIEN,
Tel. (01)60101-1236, Fax. (01)60 101-1211
Belgium 80 Rue Des Deux Gares, B-1070 BRUXELLES,
Tel. (02)525 6111, Fax. (02)525 7246
Brazil Rua do Rocia 220, SAO PAULO-SP, CEP 04552,
P.O. Box 7383-CEP 01051,
Tel. (011)8294166 Fax. (01 1)829-1849
Canada INTEGRATED CIRCUITS:
Tel. (800)234-7381, Fax. (708)296-8556
DISCRETE SEMICONDUCTORS: 601 Milner Ave,
SCARBOROUGH, ONTARIO, M1B 1M8, Tel. (416)292-5161
Chile Av. Santa Maria 0760, SANTIAGO,
Tel. (02)773 816, Fax. (02777 6730
Colombia Carrera 21 No. 56-17, BOGOTA, D.E., P.O. Box 77621,
Tel. (01)249 7624, Fax. (01)217 4549

Denmark Prags Boulevard 80, PB 1919, DK-2300 COPENHAGEN S,

Tel. (32)88 2636, Fax. (31)57 1949
Finland Sinikalliontie 3, SF-02630 ESPOOQ,
Tel. (050261, Fax. (0)520971
France 117 Quai du Président Roosevelt, 92134 ISSY-LES-
MOULINEAUX Cedex,
Tel. (01)409 38 000, Fax. (01)409 38 127
Germany Burchardstrasse 19, D-2 HAMBURG 1,
Tel. (040)3296-0, Fax. (040)3296 213
Greece No. 15, 25th March Street, GR 17778 TAVROS,
Tel. (01)48%4 339/48%4 911, Fax. (01)4814 240
Hong Kong 15/F Philips Ind. Bldg., 24-28 Kung Yip St., KWAI CHUNG,
Tel (0)4245 121, Fax. (0)4806 960
India PEICO ELECTRONICS & ELECTRICALS LTD.,
Components Dept., Shivsagar Estate, Block ‘A",
Dr. Annie Besant Rd., Worli, BOMBAY-400 018,
Tel. (022)4938 541, Fax. (022)4941 595
Indonesia Philips House, Jalan H.R. Rasuna Said Kav. 34,
P.O. Box 4252, JAKARTA 12950,
Tel. (021)5201 122, Fax. (021)5205 189
Ireland N d, Clonskeagh, DUBLIN 14,
Tel. (01 )640 000, Fax. (01640 200
V. Le F. Testi, 327, 20162-MILANO,
Tel. (02)6752 2642, Fax. (02)6752 2648
Japan Philips Bldg 13-37, Kohnan 2-chome, Minato-ku, TOKIO 108,
Tel. (03)3740 5101, Fax. {03)37400 570
Korea (Republic of) Philips House, 260-199 Itaewon-dong
Yongsarrku, SEOUL, Tel. (02)794-5011, Fax. (02)7988022
Malaysia No. 76 Jalan Universiti, 46200 PETALING JAYA,
~ SELANGOR, Tel. (03)7755 1088, Fax. (03)757 4880
Mexico Philips Components, 6D Founder Blvd.,
EL PASO, TX 799086, Tel. {708)296-5462, Fax. (708)296-8556
Netherlands Postbus 90050, 5600 PB EINDHOVEN,
Tel. (040)78 37 49, Fax. (040)78 83 99
New Zealand 2 Wagener Place, C.P.O. Box 1041, AUCKLAND,
Tel. (09)894-160, Fax. (09)897-811
Norway Box 1, Manglerud 0612, OSLO,
Tel. (02)74 8000, Fax. {02)74 8341
Pakistan Philips Markaz, M.A. Jinnah Rd., KARACHI-3,
Tel. {021)577 039, Fax. (021)569 1832

Peru Carretera Central 6.500, LIMA 3, Apartado 5612,
Tel. (014)350 059, Fax. (014)468 999/468 949
Philippines PHILIPS SEMICONDUCTORS PHILIPPINES Inc,
106 Valero St. Salcedo Village, P.O. Box 911, MAKATI,
Metro MANILA, Tel. (02)810 0161, Fax. (02)817 3474
Portugal Av. Eng. Duarte Pacheco 6, 1009 LISBOA Codex,
Tel. {01)683 121, Fax. (01)658 013
Singapore Lorong 1, Toa Payoh, SINGAPORE 1231,
Tel. {65)350 2000, Fax. (65251 6500
South Africa 195215 Main Road, JOHANNESBURG 2000,
P.O. Box 7430, Tel. (011)8893 911, Fax. (011)8893 191
Spain Balmes 22, 08007 BARCELONA,
Tel. (03)301 6312, Fax. (03)301 4243
Sweden Tegeluddsvagen 1, S-11584 STOCKHOLM,
Tel. (0)8-7821 000, Fax. (0)8-782 9002 :
Switzerland Allmendstrasse 140-142, CH-8027 ZURICH,
Tel. (01)488 2211, Fax. (01)482 8595
Taiwan 69, Min Sheng East Road, Sec 3, P.O. Box 22978,
TAIPEL, Tel. (2)509 7666, Fax. (2)500 5899
Thailand PHILIPS ELECTRICAL Co. of THAILAND Ltd.,
60/14 MOO 11, Bangna - Trad Road Km. 3
Prakanong, BANGKOK 10260,
Tel. (20399-3280 to 9, (2)398-2083, Fax. (2)398-2080
Turkey Talatpasa Cad. No. 5, 80640 LEVENT/ISTANBUL,
Tel. {01)279 2770, Fax. (01)269 3094
United Kingdom Philips Semiconductors Limited, P.O. Box 65,
Philips House, Torrington Place, LONDON, WC1E 7HD,
Tel. (071)436 41 44, Fax. (071)323 03 42
United States INTEGRATED CIRCUITS:
811 East Arques Avenue, SUNNYVALE, CA 940883409,
Tel. (800)234-7831, Fax. (708)296-8556
DISCRETE SEMICONDUCTORS: 2001 West Blue Heron Bivd.,
P.0O. Box 10330, RIVIERA BEACH, FLORIDA 33404,
Tel. (407)881-3200, Fax. (407)881-3300
Uruguay Coronel Mora 433, MONTEVIDEO,
Tel. (02)70-4044, Fax. (02)92 0601
Venezuela Calle 6, Ed. Las Tres Jotas, CARACAS, 1074A,
App. Post. 78117, Tel. (02)241 7509, Fax. (02)241 4518

For all other countries apply to: Philips Semiconductors,
International Marketing and Sales, Building BAF-1,

P.O. Box 218, 5600 MD, EINDHOVEN, The Netherlands,
Telex 35000 phtcnl, Fax. +31-40-724825
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