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

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

Data sheet status

Objective specification This data sheet contains target or goal specifications for product development.
Preliminary specification This data sheet contains preliminary data; supplementary data may be published later.
Product specification This data sheet contains final product specifications.

Limiting values

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

Application information

Where application information is given, it is advisory and does not form part of the specification.

LIFE SUPPORT APPLICATIONS

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

ALPHANUMERIC INDEX

New types are shown in bold.

TYPE NUMBER PAGE TYPE NUMBER PAGE TYPE NUMBER PAGE
BGY916 38 BLU11/SL 269 BLV946 531
BGY1816 41 BLU20/12 275 BLV948 539
BLF242 44 BLU30/12 283 BLV950 556
BLF244 52 BLU45/12 291 BLV958; BLVI58LF 567
BLF245 61 BLUS6 299 BLV2040 575
BLF521 70 BLU60/12 307 BLV2042 578
BLF522 81 BLU60/28 315 BLV2044 582
BLF542 90 BLU86 322 BLV2045 587
BLF543 99 BLU97 329 BLW79 593
BLF544 110 BLU99/SL 337 BLW80 601
BLF544B 121 BLV90 349 BLW81 609
BLF545 130 BLV91/SL 357 BLW89 617
BLF546 139 BLV92 365 BLW90 625
BLF547 148 BLV93 373 BLWO1 633
BLF548 157 BLV95 383 BLX65, BLX65ES 641
BLT13 167 BLV97CE 390 BLX93A 645
BLT14 170 BLV98CE 399 BLX94C 655
BLT50 173 BLV99, 99/SL 408 LBE2009 663
BLT52 180 BLV100 415 LFE15600X 671
BLT53 184 BLV101A, 101B 423 LFE18500 678
BLT61 192 BLV103 434 LLE15180X 685
BLT62 195 BLV193 442 LLE15370X 692
BLT70 198 BLV194 453 LLE18010X 699
BLT71 206 BLV902 461 LLE18040X 706
BLT71/8 215 BLV904 464 LLE18100X 713
BLT72 219 BLVS09 467 LLE18150X 719
BLT80 222 BLV910 476 LLE18300X 726
BLT81 229 BLV920 484 LVE21050R 733
BLT82 237 BLV934 492 LXE15450X 736
BLT91/SL 245 BLV935 500 LXE18400X 743
BLT92/SL 253 BLV945A 508 2N3866; 2N4427 750
BLT93/SL 261 BLV945B 520
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RF Power Transistors for UHF

INTRODUCTION

The following tables represent our complete range of bipolar and MOS transmitting transistors, grouped according to the
main RF power application area. The data in each table is subsequently divided into different voltage groups and sorted
within each voltage group in order of increasing power.

BIPOLAR: 400 to 512 MHz

Selection guide

NJ “‘I'";ER (';\;) ‘(’\‘;)E (SBP) PACKAGE PAGE
Class-B; 7.5 V; portable
BLT53 8 7.5 6.8 SOT122D 184
BLT50 1.2 7.5 11.2 SOT223 173
Class-B; 12.5 V; car mobile
2N4427 0.4 12.5 >10 SOT5 (TO39/1) 750
BLU56 1 12.5 >12 S0T223 299
BLX65 2 12.5 >6 SOT5 (TO39/3) 641
BLX65E 2 12.5 10.6 SOT5 (TO39/3) 641
BLX65ES 2 12,5 10.6 SOT5 (TO39/1) 641
BLW79 @ 12:5 >9 SOT122 593
BLU11/SL 2.5 125 >10 SOT122D 268
BLWS80 4 125 15 SOT122 601
BLU99 5 12.5 >10.5 SOT122 337
BLU99/SL b 12.5 >10.5 SOT122D 337
BLU97 7 12.5 1 SOT122 329
BLWS81 10 125 >6 SOT122 609
BLU20/12 20 125 7.8 SOT119 275
BLU30/12 30 12.5 7.4 SOT119 283
BLU45/12 45 12.5 58 SOT119 291
BLU60/12 60 125 5.5 SOT119 307
Class-B; 28 V; base stations
2N3866 1 28 >10 SOT5 (TO39/1) 750
BLW89 2 28 13.5 SOT122 617
BLW90 4 28 12.5 SOT122 625
BLX93A 7 28 9 SOT48-3 645
BLW91 10 28 10.5 SOT122 633
BLX94C 25 28 >6.5 SOT122 655
BLU60/28 60 28 >7 SOT119 315
1996 Feb 14 8
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Selection guide

MOS: 100 to 500 MHz

NJ nvngllaza (';;) ‘(’3)5 (SB") PACKAGE PAGE

Class-B; 225 to 400 MHz

BLF242 5 28 16 SOT123 44
BLF244 15 28 17 SOT123 52
BLF245 30 28 15.5 S0T123 61
Class-B; 100 to 500 MHz

BLF521 2 12.5 13 SOT172D 70
BLF522 5 12.5 11 SOT171 81
BLF542 5 28 16.5 SOT171 90
BLF543 10 28 15 SOT171 99
BLF544 20 28 14 SOT171 110
BLF544B 20 28 15 SOT268 121
BLF545 40 28 13 S0T268 130
BLF546 80 28 13 SOT268 139
BLF547 100 28 12 SOT262A2 148
BLF548 150 28 11 SOT262A2 157
BIPOLAR: 900 to 960 MHz

NJ ;';':'_:R (';;) ‘(’3;5 (S';) PACKAGE PAGE

Class-B; 7.5 V; portable

BLT80 0.8 5 8 SOT223 222
BLT81 1.2 7:5 8 SO0T223 229
BLT91/SL 1.5 7.5 7 SOT172D 245
BLT92/SL 3 75 8.5 SOT122D 253
BLT93/SL 6 7.5 7 SOT122D 261
Class-B; 9.6 V; car mobile

BLV90 0.75 9.6 79 SOT172A1 349
BLV91 1.5 9.6 6.6 SOT172A1 357
BLV91/SL 15 9.6 6.6 SOT172D 357
BLV92 3 9.6 7.3 SOT171 365
BLV93 6 9.6 6 SOT171 373
Class-B; 12.5 V; car mobile

BLU86 1 12.5 774 SOT223 322
BLV90 1 12.5 9 SOT172A1 349
BLV91 2 125 7.8 SOT172A1 357
BLV91/SL 2 125 7.8 SOT172D 357
BLU99 4 125 4 SOT122 337
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Selection guide

TYPE P Vv G
SiRHER (v;) (3)5 ( dB”) PACKAGE PAGE

BLU99/SL 4 12.5 7 SOT122D 337
BLV92 4 12.5 8.5 SOT171 365
BLV93 8 125 7.3 SOT171 373
BLV193 12 125 75 SOT171 442
BLV194 16 12.5 8.5 SOT171 453
BLV95 22 125 >5.5 SOT171 383
Class-B; 24 V; base stations
BLV99 2 24 9.3 SOT172A1 408
BLV99/SL 2 24 9.3 SOT172D 408
Class-AB; 24 to 26 V base stations
BLV902(") 2 26 12 S0O8 (SOT409) 461
BLV103 4 24 13 SOT171 434
BLV904(1) 5 26 12 S08 (SOT409) 464
BLV100 8 24 9 SOT171 415
BLV909 (1) 9 26 12 SO8 (S0T409) 467
BLV910 10 26 >11 SOT171 476
BLV98CE 15 24 8.5 SOT171 399
BLV920 20 26 >10 SOT171 484
BLV945A 25 25 10 SOT324 508
BLV934 30 26 >9 SOT171 492
BLV935 30 26 >10 SOT273 500
BLV97CE 35 24 8.5 SOT171 390
BLV946 40 26 1 SOT273 531
BLV101A 50 26 9.8 SOT273 423
BLV101B 50 26 8.1 SOT273 423
BLV958 75 26 9.5 SOT391 567
BLV948 150 26 8.3 SOT262A2 539
BLV950 150 26 9 SOT262A2 556

Note

1. Preliminary specification.

MOS: 860 to 960 MHz

"L N (F‘;;) ‘(’\‘;f (SBP) PACKAGE PAGE

Class-B; 28 V base stations
BLF543 10 28 8 SOT171 99
BLF544 20 28 7 SOT171 110

1996 Feb 14 10
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BIPOLAR: 1500 MHz

NJI\YII:EZR (';;) ‘(’3;5 (SB") PACKAGE PAGE
Class-AB; 24V
LLE15180X 15 24 78 FO229 685
LLE15370X >33 2 >8 FO229 692
LXE15450X 45 2 >8 FO229 736
LFE15600X >55 24 >8 FO231 671

BIPOLAR: 1800 to 2100 MHz

iR (Fv’;) ‘(’3)5 (SB”) PACKAGE PAGE
Class-A; 16 to 18 V
LBE2009S >0.7 18 >9 FO45 663
LVE21050R 5.5 16 8 FO83 733
Class-AB; 24 to 26 V
BLV2040 (1 1 26 12 SO8 (SOT409) 575
LLE18010X >1 24 >8.5 FO229 699
BLV2042 (1) 4 26 12 S0O8 (SOT409) 578
LLE18040X >4 24 >8.5 FO229 706
LLE18100X >9 24 >8 FO229 713
LLE18150X 212 24 >7.8 FO229 719
BLV2044 15 26 8 FO229 582
BLV2045 25 26 8.5 SOT390 587
LLE18300X >27 24 >7.8 FO229 726
LXE18400X >39 24 >7 FO91B 743
LFE18500X >48 24 >7 FO231 678
Note

1. Preliminary specification.

1996 Feb 14 11



Philips Semiconductors

RF Power Transistors for UHF Selection guide

BIPOLAR: CELLULAR PHONE HANDSETS

UM (;;) ‘(’\‘;)E (g‘g) PACKAGE PAGE

Class-B: analog cellular (300 MHz)

BLT70 0.6 4.8 >6 SOT223 198

BLT80 0.8 6 7 S0T223 220
0.8 75 8 SOT223 220

BLT61(1) 1.2 3.6 >8 S08 (SOT96) 192

BLT71 12 4.8 >6 SOT223 206

BLT81 1.2 6 6.5 SOT223 229
12 7.5 8 SOT223 229

Class-B: digital cellular (470 MHz)

BLT52(1) 3 6 >8 S08 (SOT409) 180
4 7.5 >8 S08 (S0T409) 180

Class-B: digital cellular (900 MHz)

BLT71/8 1:2 4.8 211 SO8 (SOT96) 215

BLT62(1) 3 3.6 >8 S08 (SOT96) 195

BLT72(1) 3 4.8 >7 S0O8 (SOT96) 219

BLT82 35 6 >8 S08 (SOT96) 237

Class-B: digital cellular (1800 MHz)

BLT13(1) 2 6 >6 S08 (SOT96) 167

BLT14(1) 1.6 4.8 >6 S08 (SOT96) 170

Note

1. Preliminary specification.

LINEAR: HYBRID AMPLIFIERS

NJ:AE'ER ‘(’3; ‘('3)2 (;',-) (SB") PACKAGE PAGE

Cellular (920 to 960 MHz)

BGyote | 26 | 26 [ 16 . SOT365 | 38

Cellular (1805 to 1880 MHz)

Bayisie | 5 | 26 | 16 2 SOT365 | 41

Note

1. Preliminary specification.

1996 Feb 14 12
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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 the particular line-up
configuration. The necessary drive power level for each line-up is indicated in the first column.

Line-ups

More detailed application information can be found in the application reports book “Bipolar and MOS Transmitting

Transistors”.

AM AIRCRAFT TRANSMITTERS (100 to 400 MHz)

Bipolar
INPUT
POWER | 15tSTAGE 2nd STAGE 314 STAGE Pt‘(ﬁ’)") ‘(’\CI)E Fs_‘ﬂzt:de
(mW) =Tang
40 BLW89 2 x BLW90 2 x BLX94C 40 28 S
60 BLW89 2 x BLW91 2 x BLUB0/28 60 28 SIF
500 |BLW90 2 x BLX94C 2 x BLUB0/28 120 28 SIF
PowerMOS
INPUT
POWER 1st STAGE 2nd STAGE 3rd STAGE Pt{;;)") \(’3)5
(mW)
30 BLF521(1) BLF522(1) BLF545 40 28
25 BLF521(1) BLF543 BLF546 80 28
30 BLF521(1) BLF543 BLF547 100 28
100 | BLF521(1) BLF544 BLF548 150 28
Note
1. Vps=125V.
PORTABLE and MOBILE TRANSMITTERS (400 to 512 MHz)
Bipolar
INPUT P Vv,
POWER 18t STAGE 2nd STAGE 3rd STAGE v& 35
45 BLV90 BLU99 3 D
15 BFR96S BLU99 BLWS81 10 13
400 BLU99 BLU20/12 20
280 BLU99 BLU20/12 BLU45/12 45 13
400 BLU99 BLU20/12 BLU60/12 60 13
1996 Feb 12 14
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RF Power Transistors for UHF Line-ups
PowerMOS
INPUT P Vv
POWER 1st STAGE 2nd STAGE 3rd STAGE = c
(W) (V)
(mW)
50 BLF521 BLF522 5 12,5
BASE STATIONS (400 to 470 MHz)
Bipolar
INPUT " -
POWER 1st STAGE 2nd STAGE 3rd STAGE (“; (\‘;)E
(mW) )
40 BLW89 BLW91 BLX94C 30 28
220 BLW90 BLX94C BLU60/28 60 28
PowerMOS
INPUT . o
POWER 1st STAGE 2nd STAGE 3rd STAGE v\; 35
(mW) W) v)
35 BLF521(1) BLF522(1) BLF545 40 28
40 BLF521(1) BLF543 BLF546 80 28
150 BLF521(1) BLF544 BLF548 150 28
45 BLF521(1) BLF544 BLF547 100 28
Note
1. Vpg=125V.
ANALOG CELLULAR (900 MHz)
Bipolar
INPUT P v
POWER 1st STAGE 2nd STAGE 3rd STAGE (V\;) (3;5
(mW)
10 BFG10W/X BLT71/8 19 4.8
1 BFG540/X BLT80 BLT81 12 6
1 BFG540/X BLT70 BLT71 1.2 4.8
1 BFG520W/X BFG10W/X BLT61 1.2 3.6
1996 Feb 12 15
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RF Power Transistors for UHF Line-ups
DIGITAL CELLULAR (900 MHz)
Bipolar
INPUT B i
POWER 1st STAGE 2nd STAGE 3rd STAGE 2 CE
(mW) (W) )
1 BFG540W/X BFG10W/X BLT72 3 48
1 BFG540W/X BFG10W/X BLT62 3 3.6
1 BFG540W/X BFG10W/X BLT82 3501 6
Note
1. Pulsed.
PORTABLE TRANSMITTERS (860 to 960 MHz))
Bipolar
INPUT
PL Vce
POWER 18t STAGE 2nd STAGE 3rd STAGE
(W) V)
(mW)
1 BFG540 BLT80 BLT81 12 6
15 BFG91A BLT80 BLT92/SL 3 75
MOBILE TRANSMITTERS (860 to 960 MHz)
Bipolar
INPUT
POWER | 19STAGE | 2"STAGE | 3/STAGE | 4 STAGE P Nep | | SEstyd
w) v) F = flange
(mW)
110 | BLU86 BLV91/SL BLV93 8 13 SIF
100 [BLV90 BLV92 BLV94 15 13 SIF
100 [BLU86 BLV91/SL BLV93 BLV95 22 13 SIF
1996 Feb 12 16
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RF Power Transistors for UHF Line-ups
BASE STATIONS (860 to 960 MHz) CLASS AB OPERATION
Bipolar
INPUT P v f
POWER | 1stSTAGE 2nd STAGE 3rd STAGE 4th STAGE = G
(MW) (W) V) (MHz)
270 | BLV103() BLV934 30 26 960
220  [BLV103(" BLV935 30 26 960
65 BLV99/SL@  |BLV910 BLV946 40 26 960
64 BLV99/SL BLV100@®) BLV101A 45 25 900
100 | BLV99/SL BLV1000® BLV101B 45 25 960
25 BGY916 BLV958 75 26 960
75 BLV103() BLV920 BLV958 75 26 960
75 BLV103() BLV920 2 x BLV946 80 26 960
25 BLV99/SL BLV103 BLV98CE 2 x BLV101A 85 25 900
30 BLV99/SL BLV103 BLV97CE 2 x BLV101B 85 25 960
35 BLV99/SL BLV103 BLV945A BLV950 120 25 900
20 BLV99/SL BLV103 BLV945A BLV950 150 (PEP) 25 9004
250 | BLV103(M BLV934 BLV950 150 26 960
Notes

1.

2,
3.
4

BLV904 is a comparable transistor in a SMD package.
BLV902 is a comparable transistor in a SMD package.
BLV909 is a comparable transistor in a SMD package.
dm =-30 dB.

1996 Feb 12
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RF Power Transistors for UHF Line-ups
DIGITAL CELLULAR (1800 MHz)
Bipolar
INPUT
PL Vce
POWER 1st STAGE 2nd STAGE 3rd STAGE
(W) v)
(mW)
2 BFG540W/X BFG10W/X BLT14 1.6 4.8
1 BFG540W/X BFG10W/X BLT13 2 6
BASE STATIONS (1800 to 1900 MHz)
Bipolar
P Vv
1st STAGE 2nd STAGE 3rd STAGE 4th STAGE . CE
(W) (\))
LLE18010X LLE18040X LLE18150X 15 24
LLE18010X LLE18040X LLE18150X 2 x LLE18300X 50 24
BGY1916 LFE20500X 50 26
LLE18010X LLE18040X LLE18150X 2 x LXE18400X 75 24
LLE18010X LLE18040X LLE18300X 2 x LFE20500X 90 24
BASE STATIONS (1900 to 2000 MHz)
Bipolar
P v
1st STAGE 2nd STAGE 3rd STAGE 4th STAGE L CE
(W) (V)
LLE18010X LLE18040X LLE18150X 15 24
LLE18010X LLE18040X LLE18150X 2 x LLE18300X 50 24
BGY1816 LFE18500X 50 26
LLE18010X LLE18040X LLE18150X 2 x LXE18400X 75 24
LLE18010X LLE18040X LLE18300X 2 x LFE18500X 90 24
BASE STATIONS (1800 to 2000 MHz) CLASS AB OPERATION
Bipolar
INPUT " v
POWER 1st STAGE 2nd STAGE 3rd STAGE (“',- \75
(mW) ) v)
25 BGY1816; BGY1916 15 26
60 BLV2040(" BLV2042(1) BLV2044 15 26
120 BLV2040(1) BLV2044 BLV2045 25 26
250 BLV2042(1) BLV2044 2 x BLV2045 50 26
Note

1. Ina SOT409 SMD package.

1996 Feb 12
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General

QUALITY
Total Quality Management

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

QUALITY ASSURANCE

Based on ISO 9000 standards, customer standards such
as Ford TQE and IBM MDQ. Our factories are certified to
ISO 9000 by external inspectorates.

PARTNERSHIPS WITH CUSTOMERS

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

PARTNERSHIPS WITH SUPPLIERS

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

QUALITY IMPROVEMENT PROGRAMME

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

Advanced quality planning

During the design and development of new products and
processes, quality is built-in by advanced quality planning.
Through failure-mode-and-effect analysis (FMEA) 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.

e 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.

1996 Feb 12

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.

o Periodic inspections to monitor and measure the
conformance of products.

Product reliability

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

Customer responses

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

Recognition

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

PRO ELECTRON TYPE NUMBERING
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 0.6 to
1eV

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

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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General

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
Rin jmb > 15 K/W and power types by Rih j-mp < 15 K/W.

Diode; signal, low power

Diode; variable capacitance
Transistor; low power, audio frequency
Transistor; power, audio frequency
Diode; tunnel

Transistor; low power, high frequency

G Mmoo o >

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

w Z F I

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

9]

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

N < X s C

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

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.().

(1) 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.

1996 Feb 12

Version letter(s)

One or two letters may be added to the basic type number
to indicate minor electrical or mechanical variants of the
basic type. The letters never have a fixed meaning, except
that the letter ‘R’ indicates reverse polarity and the letter
‘W’ indicates a surface mounted device (SMD).

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
object of ensuring that the working conditions do not
exceed the ratings.
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General

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
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
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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 CURRENT DRAINING

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 Ip? x Rpg(on). From the
maximum Rpson) @t T; = 200 °C and the published values
of maximum allowable dissipation, the current rating at
Tmb = 25 °C is (Pp(max/Rbs(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
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.

(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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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

I,i  current

L inductance

P.p
R, r
V,v
X, x
Y.y
Z.z

power

resistance (real part of an impedance)
voltage

reactance (imaginary part of an impedance)
admittance

impedance.

Subscripts

Upper-case subscripts are used for the indication of:
e continuous (DC) values (without signal), e.g. Ig, Ip
e instantaneous total values, e.g. ig, ip

* average total values, e.g. Igav), Ipav)

* peak total values, e.g. Igm, Ipm

e root-mean-square total values, e.g. lgrms), IprMS)-

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

e instantaneous values, e.g. ip, ig

e root-mean-square values, e.g. lp(ms), id(rms)
o peak values, e.g. lpm, igm

* average values, e.g. lp(ay), id(av)-

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

A a anode

amb ambient
(AV), (av) average value
B,b base

(BO) breakover
(BR) breakdown
case case

C,c collector

C controllable
D,d drain

E,e emitter
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(min)
(max)
mb
0,0

(V)
P p
Q.q
R, r

(RMS), (rms)
S, s

stg
th

TO
tot

XX
2,z

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

root-mean-square value

as first subscript: series, source, storage,
stray, switching. As second subscript: surge
(non-repetitive). As third subscript: short
circuit between the terminal not mentioned
and the reference terminal

storage

thermal

threshold

total

working

specified circuit

reference or regulator (zener)
input (four-pole matrix)
output (four-pole matrix).
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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: Ig, Ip, ig, ip, ib, id, lbm, ldm-

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, VBE, Vas, Vbes Vgs) Vbem: Vgsm-

SUPPLY VOLTAGES OR CURRENTS

Supply voltages or supply currents are indicated by
repeating the appropriate terminal subscript.
Examples: Vpp, Vce, leg Iss.

A reference terminal is indicated by a third subscript.

Examples: Vcce, 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.

Examples:

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

lgz  continuous (DC) current flowing into the second
gate terminal

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

Vaz-s continuous (DC) voltage between the terminals of
second gate and source terminals.

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:

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

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

V4p.2p 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:

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

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

Re  DC value of the external emitter resistance.

Rps 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:

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

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

Z; = R; + jX; small-signal value of 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.

Examples: heg, YRe, hre, OFs.

FOUR-POLE MATRIX PARAMETERS

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

Examples: h; (or hy1), ho (0r haz), ht (or hay), hy (or hyp).
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Afurther subscript is used for the identification of the circuit
configuration. When no confusion is possible, this further
subscript may be omitted.

Examples: hse (0r hote), heg (Or hotg).

DISTINCTION BETWEEN REAL AND IMAGINARY PARTS

Ifitis 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;, Yie = Gte + jbte.

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

Examples:
Re (h<6~iy) etc. for the real part of h,

Im (hjp) etc. for the imaginary part of hj,.

MARKING CODES

For the purposes of matched pair applications, RF power
MOS transistors are marked with a code that indicates
their gate-source voltage range (see Table 1).

Table 1 Marking codes for Vs selection
CODE Vas CODE Vas
0 1.00t0 1.10 J 2.80 t0 2.90
1 1.10to 1.20 K 2.90 to 3.00
2 1.20 to 1.30 L 3.00t0 3.10
3 1.30 to 1.40 M 3.10t0 3.20
4 1.40 to 1.50 N 3.20 to 3.30
5 1.50 to 1.60 (0] 3.30 to 340
6 1.60 to 1.70 P 3.40 t0 3.50
7 1.70 to 1.80 Q 3.50 to 3.60
8 1.80 to 1.90 R 3.60 to 3.70
9 1.90 to 2.00 S 3.70 to 3.80
A 2.00t0 2.10 T 3.80 to 3.90
B 2.10t0 2.20 U 3.90 to 4.00
] 2.20 t0 2.30 \ 4.00t0 4.10
D 2.30 to 2.40 w 4.10 to 4.20
E 2.40 to 2.50 X 4.20 to 4.30
E 2.50t0 2.60 Y 4.30 to 4.40
G 2.601t02.70 4 4.40 to 4.50
H 2.70 to 2.80
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MOUNTING AND SOLDERING (SOT223)
Mounting methods

There are two basic forms of electronic component
construction, those with leads for through-hole mounting
and microminiature types for surface mounting (SMD).
Through-hole mounting gives a very rugged construction
and uses well established soldering methods. Surface
mounting has the advantages of high packing density plus
high-speed automated assembly. Surface mounting
techniques are complex and this chapter gives only a
simplified overview of the subject.

Although many electronic components are available as
surface mounting types, some are not and this often leads
to the use of through-hole as well as surface mounting
components on one substrate (a mixed print). The mix of
components affects the soldering methods that can be
applied. A substrate having SMDs mounted on one or both
sides but no through-hole components is likely to be
suitable for reflow or wave soldering. A double sided mixed
print that has through-hole components and some SMDs
on one side and densely packed SMDs on the other
normally undergoes a sequential combination of reflow
and wave soldering. When the mixed print has only
through-hole components on one side and all SMDs on the
other, wave soldering is usually applied.

Reflow soldering

This is the preferred soldering technique for SOT223
components.

SOLDER PASTE

Most reflow soldering techniques utilize a paste that is a
mixture of flux and solder. The solder paste is applied to
the substrate before the components are placed. It is of
sufficient viscosity to hold the components in place and,
therefore, an application of adhesive is not required.
Drying of the solder paste by preheating increases the
viscosity and prevents any tendency for the components to
become displaced during the soldering process.
Preheating also minimizes thermal shock and drives off
flux solvents.

Screen printing

This is the best high-volume production method of solder
paste application. An emulsion-coated, fine mesh screen
with apertures etched in the emulsion to coincide with the
surfaces to be soldered is placed over the substrate.

A squeegee is passed across the screen to force solder
paste through the apertures and on to the substrate.
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The layer thickness of screened solder paste is usually
between 150 and 200 um.

Stencilling

In this method a stencil with etched holes to pass the paste
is used. The thickness of the stencil determines the
amount of amount of solder paste that is deposited on the

substrate. This method is also suited to high-volume work.

Dispensing

A computer-controlled pressure syringe dispenses small
doses of paste to where it is required. This method is
mainly suitable for small production runs and laboratory
use.

Pin transfer

A pin picks up a droplet of solder paste from a reservoir
and transfers it to the surface of the substrate or
component. A multi-pin arrangement with pins positioned
to match the substrate is possible and this speeds up the
process time.

REFLOW TECHNIQUES
Thermal conduction

The prepared substrates are carried on a conveyor belt,
first through a preheating stage and then through a
soldering stage. Heat is transferred to the substrate by
conduction through the belt. Figure 1 shows a theoretical
time/temperature relationship for thermal conduction
reflow soldering. This method is particularly suited to thick
film substrates and is often combined with infrared
heating.

Infrared

An infrared oven has several heating elements giving a
broad spectrum of infrared radiation, normally above and
below a closed loop belt system. There are separate zones
for preheating, soldering and cooling. Dwell time in the
soldering zone is kept as short as possible to prevent
damage to components and substrate. A typical heating
profile is shown in Fig.2. This reflow method is often
applied in double-sided prints.
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Fig.2 Typical temperature profile of an

Fig.1  Theoretical time/temperature curve for a infrared oven operating at a belt speed
typical thermal conductive reflow cycle. of 0.41 mm/min.
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Vapour phase

A substrate is immersed in the vapours of a suitable boiling
liquid. The vapours transfer latent heat of condensation to
the substrate and solder reflow takes place. Temperature
is controlled precisely by the boiling point of the liquid at a
given pressure. Some systems employ two vapour zones,
one above the other. An elevator tray, suspended from a
hoist mechanism passes the substrate vertically through
the first vapour zone into the secondary soldering zone
and then hoists it out of the vapour to be cooled.

A theoretical time/temperature relationship for this method
is shown in Fig.3.

MBC939

free air
cooling
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25 |

+—20s

10-30s 45s

entering phase !soldering zone
60 % of time in
soldering zone

removal phase
150 % of time in
soldering zone

Fig.3 Theoretical time/temperature curve
relationship for dual vapour reflow soldering.

Wave soldering

This soldering technique can be applied to SOT223
components.

ADHESIVE APPLICATION

Since there are no connecting wires to retain them,
leadless and short-leaded components are held in place
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with adhesive for wave soldering. A spot of adhesive is
carefully placed between each SMD and the substrate.
The adhesive is then heat-cured to withstand the forces of
the soldering process, during which the components are
fully immersed in solder. There are several methods of
adhesive application.

Pin transfer method

A pin is used to transfer a droplet of adhesive from a
reservoir to a precise position on the surface where it is
required. The size of the droplet depends on pin diameter,
depth to which the pin is dipped in the reservoir, rheology
of the adhesive, and the temperature of adhesive and
surrounds. The pin can be part of a pin array (bed of nails)
that corresponds exactly with the required adhesive
positions on the substrate. With this method, adhesive can
be applied to the whole of one side of a substrate in one
operation and is therefore suitable for high-volume
production and can be used with pre-loaded mixed prints.

Alternatively, pins can be used to transfer adhesive to the
components before they are placed on the substrate. This
adds flexibility to production runs where variations in
layout must be accommodated.

Screen printing method

A fine mesh screen is coated with emulsion except in the
positions where the adhesive is required to pass. The
screen is placed on the substrate and a squeegee passing
across it forces adhesive through the uncoated parts of the
screen. The amount of adhesive printed-through depends
on the size of the uncoated screen areas, the thickness of
the screen coating, the rheology of the adhesive and
various machine parameters. With this method, the
substrate must be flat and pre-loaded mixed prints cannot
be accommodated.

Pressure syringe method

A computer-controlled syringe dispenses adhesive from
an enclosed reservoir by means of pulses of compressed
air. The adhesive dot size depends on the size of the
syringe nozzle, the duration and pressure of the pulsed air
and the viscosity of the adhesive. This method is most
suited to low volume production. An advantage is the
flexibility provided by computer programmability.
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FLUXING

The quality of the soldered connections between
components and substrate is critical for circuit
performance and reliability. Flux promotes solderability of
the connecting surfaces and is chosen for the following
attributes:

Removal of surface oxides

* Prevention of reoxidation

Transference of heat from source to joint area

Residue that is non-corrosive or, if residue is corrosive,
should be easy to clean away after soldering

Ability to improve wettability (readiness of a metal
surface to form an alloy at its interface with the solder)
to ensure strong joints with low electrical resistance

Suitability for the desired method of flux application.

In wave soldering, liquified flux is usually applied as a
foam, a spray or in a wave.

Foam

Flux foam is made by forcing low-pressure, water-free
clean air through an aerator immersed in liquid flux. Fine
bubbles of flux are directed onto the substrate/component
surfaces where they burst and form a thin, even layer. The
flux also penetrates any plated-through holes. The flux has
to be chosen for its foaming capabilities.

Spray

Several methods of spray fluxing exist, the most common
involves a mesh drum rotating in liquid flux. Air is blown
into the drum which, when passing through the fine mesh,
directs a spray of flux onto the underside of the substrate.
The amount of flux deposited is controllable by the speed
of the substrate passing through the spray, the speed of
rotation of the drum and the density of the flux.

Wave

A wave fluxer creates a double flowing wave of liquid flux
which adheres to the surface as the substrate passes
through. Wave height control is essential and a soft
wipe-off brush is usually incorporated to remove excess
flux from the substrate.
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PRE-HEATING

Pre-heating of the substrate and components is performed
immediately before soldering. This reduces thermal shock
as the substrate enters the soldering process, causes the
flux to become more viscous and accelerates the chemical
action of the flux and so speeds up the soldering action.

SOLDERING

Wave soldering is usually the best method to use when
high throughput rates are required. The single wave
soldering principle (see Fig.4) is the most straight forward
method and can be used on simple substrates with
two-terminal SMD components. More complex substrates
with increased circuit density and closer spacing of
conductors can pose the problems of nonwetting (dry
joints) and solder bridging. Bridging can occur across the
closely spaced leads of multi-leaded devices as well as
across adjacent leads on neighbouring components.
Nonwetting is usually caused by components with plastic
bodies. The plastic is not wetted by solder and creates a
depression in the solder wave, which is augmented by
surface tension. This can cause a shadow behind the
component and prevent solder from reaching the joint
surfaces. A smooth laminar solder wave is required to
avoid bridging and a high pressure wave is needed to
completely cover the areas that are difficult to wet. These
conflicting demands are difficult to attain in a single wave
but dual wave techniques go a long way in overcoming the
problem.

In a dual wave machine (see Fig.5), the substrate first
comes into contact with a turbulent wave which has a high
vertical velocity. This ensures good solder contact with
both edges of the components and prevents joints from
being missed. The second smooth laminar wave
completes the formation of the solder fillet, removes
excess solder and prevents bridging. Figure 6 indicates
the time/temperature relationship measured at the
soldering site in dual wave soldering.

New methods of wave soldering are developing
continually. For example, the Omega System is a single
wave agitated by pulses, which combines the functions of
smoothness and turbulence. In another, a lambda wave
injects air bubbles in the final part of the wave. A further
innovation is the hollow jet wave in which the solder wave
flows in the opposite direction to the substrate.
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Fig.6  Typical time-temperature curve measured
at the soldering site.
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MBC934
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Fig.5 Dual wave soldering principle.

Footprint design

The footprint design of a component for surface mounting
is influenced by many factors:

Features of the component, its dimensions and
tolerances

Circuit board manufacturing processes

Desired component density

Minimum spacing between components

Circuit tracks under the component

Component orientation (if wave soldering)
Positional accuracy of solder resist to solder lands

Positional accuracy of solder paste to solder lands
(if reflow soldering)

Component placement accuracy
Soldering process parameters

Solder joint reliability parameters.
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Hand soldering microminiature components

It is possible to solder microminiature components with a
light-weight hand-held soldering iron, but this method has
obvious drawbacks and should be restricted to laboratory
use and/or incidental repairs on production circuits:

» Hand-soldering is time-consuming and therefore

expensive.

The component cannot be positioned accurately and the
connecting tags may come into contact with the
substrate and damage it.

There is a risk of breaking the substrate and internal
connections in the component could be damaged.

THERMAL CONSIDERATIONS
Thermal resistance

Circuit performance and long-term reliability are affected
by the temperature of the transistor die. Normally, both are
improved by keeping the die temperature (junction
temperature) low.

Electrical power dissipated in any semiconductor device is
a source of heat. This increases the temperature of the die

The component package could be damaged by the iron.

about some reference point, normally an ambient
temperature of 25 °C in still air. The size of the increase in
temperature depends on the amount of power dissipated
in the circuit and the net thermal resistance between the
heat source and the reference point.

Devices lose most of their heat by conduction when
mounted on a a printed board, a substrate or heatsink.
Referring to Fig.7 (for surface mounted devices mounted
on a substrate), heat conducts from its source (the
junction) via the package leads and soldered connections
to the substrate. Some heat radiates from the package into
the surrounding air where it is dispersed by convection or
by forced cooling air. Heat that radiates from the substrate
is dispersed in the same way.

The elements of thermal resistance shown in Fig.8 are
defined as follows:

Rinjmb  thermal resistance from junction to mounting
base

Rihj-c thermal resistance from junction to case

Rinjs  thermal resistance from junction to soldering
point

Rihc-a  thermal resistance from case to ambient

Rinja  thermal resistance from junction to ambient.

MBB438

Heat radiates from the package ‘1' to ambient.
Heat conducts via leads ‘2', solder joints ‘3' to the substrate ‘4'.

Fig.7 Heat losses.

Rthj-mb=Rthj< Rthj-s
l soldering
__________ point or Rihj-a
case
Rth c-a
— — ambient — — — — =

MBB439

Fig.8 Representation of thermal resistance paths
of a device mounted on a substrate or
printed board.
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The temperature at the junction depends on the ability of
the package and its mounting to transfer heat from the
junction region to the ambient environment. The basic
relationship between junction temperature and power
dissipation is:

= Tamb + Ptot max (Rin jst Rith s-a)
= Tamb + Ptot max (Rih j-a)

Tj max

where:
is the maximum junction temperature
is the ambient temperature

is the maximum power handling capability of the
device, including the effects of external loads
when applicable.

Tj max
Tamb

PlOt max

In the expression for T; may, only Tamp and Ry, 5.4 can be
varied by the user. The package mounting technique and
the flow of cooling air are factors that affect Ry, s.a. The
device power dissipation can be controlled to a limited
extent but under recommended usage, the supply voltage
and circuit loading dictate a fixed power maximum. The
Rin j-s value is essentially independent of external
mounting method and cooling air; but is sensitive to the
materials used in the package construction, the die
bonding method and the die area, all of which are fixed.

For applications where the temperature of the case is
stabilized by a large or temperature-controlled heatsink,
the junction temperature can be calculated from

Tj = Tcase + Ptot X Rin j-c OF, using the soldering point
definition, from Tj = Tsoider + Ptot X Rin j-s-

Values of Tjmax @nd Ry j.s, OF Rin j.c OF Rih .2 are given in
the device data sheets.

Thermal resistance (R s-a)

The thermal resistance from soldering point to ambient,
and that from case to ambient depends on the shape and
material of the tracks and substrate as illustrated in
Figure 9.
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Fig.9 Thermal resistance (R s-a) @s a function of
pad area on different configurations of FR4
epoxy fibre-glass circuit board.
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FLANGE-MOUNTED POWER TRANSISTORS

Mounting recommendations

Ensure holes in heatsinks are free from burrs.
Minimum depth of tapped holes in heatsinks is 6 mm.

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

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

The minimum flatness of the mounting area is 0.02 mm.
Mounting area roughness should be less than 0.5 um.

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

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

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

E. Friis-Mikkelsen.

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

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

Position the device with flat washers in place.
Tighten the screws until finger-tight (0.05 Nm).
Further tighten the screws until the specified torque is
reached (do not lubricate); for torques, refer to the
package outlines section of this data handbook.

To lock mounting screws, allow about 30 minutes for
them to bed-down after the specified torque has been

applied, re-tighten to the specified torque and apply
locking paint.
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Mounting recommendations SOT365

To ensure a good thermal contact and to prevent
mechanical stresses when bolted down, the flatness of the
mounting base is designed to be typically better than

100 um. The mounting area of the heatsink should be flat
and free from burrs and loose particles. The heatsink
should be rigid and not prone to bowing under thermal
cycling conditions. The thickness of a solid heatsink
should not be less than 5 mm, to ensure a rigid assembly.

A thin, even layer of thermal compound should be used
between the mounting base and the heatsink to achieve
the best possible thermal conduction. Excessive use of
thermal compound will result in an increase in thermal
resistance and possible bowing of the mounting base; too
little will also result in poor thermal conduction.

The module should be mounted to the heatsink using
3 mm bolts with flat washers. The bolts should first be
tightened to “finger tight” and then further tightened in
alternating steps to a maximum torque of 0.4 to 0.6 Nm.

Once mounted on the heatsink, the module leads can be
soldered to the printed-circuit board. A soldering iron may
be used up to a temperature of 250 °C for a maximum of
10 seconds at a distance of 2 mm from the plastic cap.
ESD precautions must be taken to protect the device from
electro-static damage.

Mounting recommendations SOT409

Both the metallized ground plate and leads contribute to
the heatflow. For the best results it is recommended to
mount the transistor on a grounded metallized area on the
printed-circuit board equipped with a large number of
metallized through-holes filled with solder. A thermal
resistance (Rt mb-n) Of 0.9 K/W can be achieved if a
heatsink compound is used when the printed-circuit board
is mounted on the heatsink.
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Thermal behaviour

The coefficients of linear thermal expansion (o) shown in Table 2 can be used to calculate the thermal expansion of the
different header parts.

Table 2 Coefficients of linear thermal expansion of flange-mounted packages

SYMBOL PACKAGE FLANGE LEAD FRAME UNIT
SOT119
S0OT123
SOT171
o S0T273

18.3x 1076 7.5%x10%t08.5x 106 ke

S0T262
SOT268 6.5x 1076 7:5 x10%10.8.5% 10 K-1
SOT324

CAPSTAN HEADERS

Table 3 Mounting data for capstan headers

MOUNTING STUD DIAMETER
ITEM TOLERANCE | UNIT
1 /4” 3 /B” 1 /2,,

Thread 8-32 UNC-2A(B) 10-32 UNF-2A(B) | 4" x 28 UNF-2A(B) = =
Maximum diameter
of threaded stud o = Bge B e
el 4.15 4.85 6.35 +0.05/-0 | mm
mounting hole
Mpuntmg uf 3.5and5 5 5.5 - mm
thickness
Mounting nut torque:

minimum 0.75 15 2.3 - Nm

maximum 0.85 1.7 2.7 - Nm
Distance from
heatsink to 2.9 3.8 4.8 +0/-0.2 mm
printed-circuit board

1996 Feb 12 33



Philips Semiconductors

RF Power Transistors for UHF

General

Mounting recommendations

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

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

Heatsink surfaces at the mounting hole are to be flat,
parallel and free of burrs or oxidation.

* Do not use locking washers, their locking action can
deteriorate in time due to the comparative softness of
most heatsink materials. A flat washer can be used to
spread the joint pressure.

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

* Recommended heatsink compounds: WPS ||
(silicone-free) from Austerlitz-Electronics; Comp. Trans.
from KF; 340 from Dow Corning; Trans-Heat from E.
Friis-Mikkelsen.

¢ The full mounting nut torque should be applied only once
in the life of a transistor. For pre-assembly testing, apply
no more than two-thirds of the specified torque.

Mounting sequence

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

Position the device with a flat washer in place.
Tighten the screws until finger-tight (0.05 Nm).

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

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

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

1996 Feb 12

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. Our RF Power MOS transistors are sensitive to
electrostatic discharge and, to avoid damage, the following
precautions must be taken.

Work station

Figure 10 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 cmZ2. The floor should also be
covered with antistatic material.

The following precautions should be observed:

e 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

Our 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 devices that are stored temporarily should be
packed in conductive or antistatic packing or carriers.

Assembly

The 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
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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.

All tools used during assembly, including soldering tools

and solder baths, must be earthed. All hand tools should
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 should be handled in the same
way as unmounted devices. They should also carry
warning labels and be packed in conductive or antistatic
packing.

M

@

(4)

(5)

) Earthing rail.

) Resistor (500 k2 £10%, 0.5 W).
lonizer.

Work bench.

Chair.

Wrist strap.

Electrical equipment.

Conductive surface/antistatic sheet.
Antistatic floor.

777

MLB049

(9)

Fig.10 Protected work station.
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Preliminary specification

UHF amplifier module

BGY916

FEATURES

e 26 V nominal supply voltage

e 16 W output power into a load of 50 Q with an RF drive

power of 25 mW

APPLICATION

e Base station transmitting equipment operating in the

920 to 960 MHz frequency range. REL M‘ N Des|g

PINNING-SOT365

PIN

DESCRIPTﬁd u ct

3?him Ve

flange ground

1 RF ingu ju™"
2 g 2

S e €4 RF output

QUICK REFERENCE DATA

RF performance at Tr,p, = 25 °C.

DESCRIPTION

The BGY916 is a three-stage UHF amplifier module in a
SOT365 package. It consists of one NPN silicon planar
transistor chip and two silicon MOS-FET chips mounted 6rn
a metallized ceramic AIN substrate, togethe rﬁlutl

matching and bias circuitry. fo r

Jin?
10 12 3l la
MSA447
Fig.1 Simplified outline.

f Vs1; Vs PL G n Zs; 7,
MODE OF OPERATION 4 ’
(MHz) V) (W) (dB) (%) ()
CwW 920 to 960 26 16 >28 >35 50
1996 Feb 02 38
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UHF amplifier module BGY916
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER MIN. MAX. UNIT
Vg1 DC supply voltage - 28 \%
Vso DC supply voltage - 28 \
Pp input drive power - 80 mwW
PL load power - 25 w
Tstg storage temperature -30 +100 °C
T operating mounting base temperature -10 +90 °C
CHARACTERISTICS
Tmb=25°C; Vg1 =Vgp =26 V; PL=16 W; Zg = Z| =50 Q unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
f frequency 920 - 960 MHz
lsq supply current - 50 - mA
lso supply current Pp < -60 dBm - 150 - mA
PL load power 16 19 - W
Gy power gain 28 30 32 dB
AG, gain ripple 40 dB dynamic range at - il 4 dB
f =920 to 960 MHz
n efficiency 35 40 - %
Ho second harmonic - -47 -35 dBc
Hs third harmonic - -55 -45 dBc
VSWRj, |input VSWR - 18150 [:281
isolation Vg1=0 - - -40 dBm
stability VSWR < 3: 1 through all phases; - - —60 dBc
Vgp=241028V
reverse intermodulation Pcarrier = 16 W; Pinterference = 16 uW; | - -68 -65 dBc
f, = f. £600 kHz
= noise figure - 5 8 dBc
B AM bandwidth 2 - - MHz
ruggedness VSWR <5 : 1 through all phases no degradation
1996 Feb 02 39
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UHF amplifier module BGY916
50 . (dB ; MBG286 50 MBG287 50
m
PL D 15 Gp n T (:‘/a )
dBm o (dB) |
( 4c)) sl 40 — 40
#Q =] —
+6 =l
R S Ml e - +—T1T —] 30 Gp 30
o+—T |
20 20 20
10 10 10
0 0 0
900 920 940 960 980 900 920 940 960 980
f (MHz) f (MHz)

Vsy = Vsp =26 V; Zg = Z = 50 W; Ty = 25 °C.

Fig.2 Load power as a function of frequency;
typical values.

Vg1 =Vg2=26V,; P =16 W;Zg=2Z =50 W, Tpyp = 25 °C.

Fig.3 Power gain and efficiency as functions of
frequency; typical values.

MBG285

=20

Hp, Hg
(dBc)

-30

-40

-50

-60

-70
900 920 940 96!

0 980
f (MHz)

Vsi=Vs2=26V; P =16 W; Zg =2 =50 W; Tyrp = 25 °C.

Fig.4 Harmonics as a function of frequency;
typical values.

MGD185

50

PL =
(dBm)

i /

]

Vs (V)

f = 940 MHz; Vs = 26 V; Zs = Z = 50 W; Trp = 25 °C.

Fig.5 Load power as a function of supply
voltage; typical values.
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UHF amplifier module BGY1816
FEATURES DESCRIPTION
e 26 V nominal supply voltage The BGY1816 is a three-stage UHF amplifier module in a
« 16 W output power into a load of 50 Q with an RF drive SOT365 package with a plastic cap. It consists of three
power of 18 dBm. NPN silicon planar transistors mounted on a metalllzed
ceramic AIN substrate, together with matching autig
circuitry.
APPLICATION P Lfol m
e in 1
« Base station transmitting equipment operating in the I N A . n—l
1805 to 1880 MHz frequency band. L N\ sl g
PR ! for
PINNING-SOT365
Al Cto
PIN E§ )
RF@@EIY
s @8 ! A 5 ¢ MSA447
éh ilipe
se€ | F
e Fig.1 Simplified outline.
flange ground
QUICK REFERENCE DATA
RF performance at Tp = 25 °C.
f Vs1 Vs2 Pl Gp n Zs;Z,
MODE OF OPERATION =
(MHz) ) (V) (W) (dB) (%) Q)
CW 1805 to 1880 5 26 16 >24 >33 50
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nary specification

UHF amplifier module BGY1816
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vs1 DC supply voltage 45 55 \Y
Vs2 DC supply voltage - 28 \Y
Pp input drive power - 120 mwW
PL load power Tmb =25 °C - 20 w
Tstg storage temperature -30 +100 °c
Tmb operating mounting base -10 +90 °C
temperature
CHARACTERISTICS
Tmb=25°C; Vg1 =5V; Vg =26 V; PL=16 W; Zg = Z| =50 Q unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
f frequency 1805 = 1880 MHz
Is1 supply current - - 50 mA
Is2 supply current Pp <-60 dBm - 310 - mA
PL load power 16 - - w
Gp power gain 24 - 28 dB
AGp gain ripple peak to peak - - 1 dB
n efficiency 33 - - %
Ho second harmonic - - -35 dBc
Hs third harmonic - - -45 dBc
VSWR;, |input VSWR - - 1651
isolation Vgi1=0 - - -40 dBm
stability VSWR <2 : 1 through all phases; |- - -60 dBc
PL<16 W; Vg, =25t027 V
reverse intermodulation Pcarrier = 16 W; Preverse = —40 dBc; |- - -53 dBc
fi=f, +200 kHz
F noise figure 20 MHz offset from carrier - = -97 dBm/Hz
ruggedness VSWR <5 : 1 through all phases no degradation
1996 Feb 05 42
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UHF amplifier module BGY1816
MGD187 MGD186
30 60 30
G . n P
L:
(@) — %) w)
20 / 40 20
; /
=
10 / 20 10
K~
0 0 0
0 10 0 0 40 0 120
PL(W) PN (mW)

load power; typical values.

f=1850 MHz; Vg1 =5V, Vg =26 V; Zg=Z| =50 W; Ty, =25 °C.

Fig.2 Power gain and efficiency as functions of

f= 1850 MHz; Vg; = 5 V; Vi = 26 V; Zg =Z| = 50 W; T = 25 °C.

Fig.3 Load power as a function of input
power; typical values.
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HF/VHF power MOS transistor BLF242

FEATURES PIN CONFIGURATION

o High power gain

e Low noise

e Easy power control

e Good thermal stability

o Withstands full load mismatch
¢ Gold metallization ensures

excellent reliability. MBB072-2

3

DESCRIPTION

Silicon N-channel enhancement
mode vertical D-MOS transistor
designed for professional transmitter Fig.1 Simplified outline and symbol.
applications in the HF/VHF
frequency range.

MSBo57

The transistor is encapsulated in a CAUTION
4-lead, SOT123 flange envelope,
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.

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
3 i of this product should be aware of its nature and of the necessary safety
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
g ying

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 Gp Mo
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
Vos drain-source voltage - 65 Vv
+Vas gate-source voltage - 20 \"

Ip DC drain current - 1 A
Pt total power dissipation up o' T, :=25°C - 16 w
Teg storage temperature -65 150 °C
T junction temperature - 200 ©
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS THERMAL RESISTANCE
Rih jmb thermal resistance from junction [T ,=25°C; P =16 W 11 KW
to mounting base
Ry, mo-h thermal resistance from Tw=25°; Py=16 W 0.3 K/W
mounting base to heatsink
= MRA918
9 MCA932
20
)
(A) N
=
L = = 0 @
= K@ e |
- ~ ” N
0.1
00 50 100 150
- 10 100 Th (°0)
Yos M

(1) Current is this area may be limited by Rpgon)-
(2) T, =25°C.

Fig.2 DC SOAR.

(1) Continuous operation.
(2) Short-time operation during mismatch.

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
Vgrppss drain-source breakdown voltage |Vgs=0; Ip=0.1 mA 65 - - \
Ipss drain-source leakage current Vgs=0; Vps =28V - - 10 pA
lass gate-source leakage current +Vgs=20V; Vpg=0 - - 1 HA
Vasah gate-source threshold voltage lp=3mA; Vps=10V 2 - 45 |V
O5s forward transconductance Ip=0.3A;Vpg=10V 0.16 |0.24 (- S
Ros(on) drain-source on-state resistance |[l;=0.3 A;Vgs=1V - 33 |5 Q
Iosx on-state drain current Vaes=10V; Vpg=10V - 1.2 |- A
Ci input capacitance Ves=0; Vps=28V; f=1MHz - 13 - pF
Cs output capacitance Vgs=0; Vps =28 V; f=1MHz - 94 |- pF
Cs feedback capacitance Vas=0; Vps=28V;f=1MHz - 1.7 - pF

MBB777
4
. 15 "7221753
(MV/K) I il
2 (A) /
/ 1 /
0 L~ // /
_ /
" 05
-2
, 7
3 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

RDs (on) ,/ c \
() L~ (0F) \
4 ,/ 20
/ QN Cis
~N
\\ Cos
2 10 —
0
0 50 100 T €0 150 °0 10 20 vyw 3

lp=0.3A; 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.

MBB775

Crs

(PF) \
4

(o] 10 20 Vps ) 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
T, =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 \'/ 1 P G n R
MODE OF OPERATION o8 e L P b o8
(MHz) V) (mA) (W) (dB) (%) Q)
CW, class-B 175 28 10 5 >13 >50 47
typ. 16 | typ. 60
Ruggedness in class-B operation Noise figure (see Fig.11)
The BLF242 is capable of Vps=28V; 5 =0.2A; f=175 MHz;
withstanding a load mismatch Rgs =47 Q; T, = 25 °C. Input and
corresponding to VSWR = 50 output power matched for P_ =5 W;
through all phases under the F =typ. 5.5dB.
following conditions:
Vps =28V, f =175 MHz at rated
output power.
20 MCA933 100 - MCA935
Gp ==
Gp N4 PL
(dB) (%) W)
\
Nd =]
—1
10 50 5 7
0O 5 100 0o 0.5 1
PL (W) Py W)
Class-B operation; Vpg = 28 V; oo = 10 mA; Class-B operation; Vpg = 28 V; 5o = 10 mA,;
Ras = 47 Q; f= 175 MHz. Ras = 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 to 40 pF 2222 809 08002
C3 multilayer ceramic chip capacitor 100 pF

(note 1)
C4,C8 ceramic chip capacitor 100 nF 2222 852 47104
C6 film dielectric trimmer 5to 60 pF 2222 809 08003
C9 electrolytic capacitor 22 uF 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 15.5 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 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 (g, = 4.5),
thickness 46 inch.
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HF/VHF power MOS transistor BLF242

i —— 150mm ——————————————— —————’

L6
@ e @
cs A Pa— -
L £ ca "co
cs ==
Ve—=. Ics ==
Se— LA ‘
A G @ = ce
| (Cl . i [\ L5 N c7 "y 70 mm
® —h— 12 3 (@
L (é\ /) 2 —
2 o) 2
@ @
7221693.2 T
STRAP
STRAP
I o ¥ L
I 00 s 0]
RIVET D
7221694.1
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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50 MCAQ34 100 MCA931

Zj
(@)
30 \\r' ZL RL
\\ (@)
~ ™
10 e~ 50
0 XL //
10 Pd
\ Xi " /
Bae 100 200 % 100 200
f (MHz) f (MHz)

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

Fig.13 Input impedance as a function of

frequency (series components), typical values.

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

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

MCA930
20

f (MHz)

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

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

September 1992

51




Philips Semiconductors

Product specification

VHF power MOS transistor BLF244

FEATURES

High power gain

¢ Low noise figure

¢ Easy power control

e Good thermal stability

« Withstands full load mismatch

e Gold metallization ensures
excellent reliability.

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 SOT 123 flange envelope,
with a ceramic cap. All leads are
isolated from the flange.

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

PIN CONFIGURATION

MBBO72 -2

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 - 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 . : . A A
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 Vv P G n
MODE OF OPERATION 30 > P D
(MHz) V) (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
Vs drain-source voltage - 65 \
Vs gate-source voltage - 20 Vv
I DC drain current - 3 A
Py 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
Rin jmb thermal resistance from T =25°C; Py =38 W 4.6 KW
junction to mounting base
Ry, moh thermal resistance from T =256°C; Py =38 W 0.3 KW
mounting base to heatsink
10 Siee 50 7221756
b Ptot
@ s o
i
mv @ 30 2
|- \\
= =S
N 20 \
10
00 50 100 150
0.1 T, (°C)
1 10 100
Vps V)

(1) Current is this area may be limited byRpg oy (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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VHF power MOS transistor BLF244
CHARACTERISTICS
T, =25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Verss drain-source breakdown voltage | Vgs=0; I =5mA 65 = - \'
Ipss drain-source leakage current Vgs=0; Vps =28V - - 1 mA
lass gate-source leakage current +Vgs=20V; Vpg=0 - - 1 HA
Vasah gate-source threshold voltage Ip=5mA;Vpg=10V 2 - 45 \"
AVgs gate-source voltage difference of |l =5 mA; Vpg=10V - - 100 |mV

matched devices
Oss forward transconductance Ipb=0.75A; Vps=10V 06 |- - S
Ros(on) drain-source on-state resistance |l =0.75A; Vgg=10V - 08 .|15 40
Ipsx on-state drain current Vgs=10V; Vpg=10V - 5 - A
Cy input capacitance Vas=0; Vps =28V, f=1MHz - 60 - pF
Ca output capacitance Vgs=0; Vpg=28V; f=1MHz - 40 - pF
Ce feedback capacitance Ves=0; Vps =28V, f=1MHz - 45 |- pF
F noise figure (see Fig.13) Ipb=05A;Vps=28V; R1=23Q; - 43 |- dB
T,=25°C; f=175 MHz;
Ry mon = 0.3 KW
3 7221761.1 6 7221760.2
I T
T.C.
(mV/K) Ip
0 T (A)
T 4 Eael
-2 l / //’
I £
/"‘/ /
=4 U | /
L1 ‘ 2 /
-6 ///
- 1 N4
1 10 100 Ip (mA) 1000 0 4 8 12 VGS(V)"S
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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VHF power MOS transistor BLF244
2 7221763.1 160 7Z21758.1
C
R DS (on) (p?zo \\
@ =
1 80
L1 T st Ci
\ =
P ~——l_0s
00 40 80 120 T (°0) 160 00 20 v W 40
i DS

Ves=10V;lp=0.75A.

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 voitage, typical values.

7221757

20

rs
(PF)

Vos )

Vas=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
Ty, =25 °C; Ry, mo-n = 0.3 K/W; unless otherwise specified.
RF performance in CW operation in a common source class-B circuit.
MODE OF f Vos Ipa P, G, Mo (é) Zy R1
OPERATION | (MHz) V) (mA) | (W) (dB) (%) (Q) (Q)
(note 1)
CW, class-B 175 28 25 15 >13 >50 3.0-j4.0 6.3 +)9.8 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, o = 0.3 K/W; at
rated load power.
7221149.1 7221762
30 T 20 ’7 % 100
l N
PL ‘ i Gp \\ "o
(W) [ | (dBj ST (%)
// T]D/‘/ \\
7 B
20 / s 10 50
/ o
/ - o E_=
10 7 | ! J 0 0
0 1 P[N(W) 2 0 10 20 PLW) 30
Class-B operation; Vpg = 28 V; |5 = 25 mA; Class-B operation; Vg =28 V; Iy = 25 mA;
f=175 MHz; T, = 25 °C; Ry, np.n = 0.3 K/W. f=175 MHz; T, = 25 °C; Ry, o, = 0.3 K/W.
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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f=175 MHz.

VHF power MOS transistor BLF244
20 7221150.1 20 7221759 100
~ Gp
L Gp \\ b
w) (8) \\ (%)
p >T —d
-V".— 1 \
10 Lz 10 50
/
& i 0 4 8 12 160
0 P (W) PL (W)
Class-B operation; Vpg = 12.5 V; lpq = 25 mA; Class-B operation; Vps = 12.5 V; lpq = 25 mA,;
f=175 MHz; T, = 25 °C; Ry, rp.n = 0.3 K/W. f=175 MHz; T, = 25 °C; Ry, mon = 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 cl4 L6
\ o s S Y} — T +Vp
R c13
T _”[ Jm
c2 cs s
500
500 e L1 L2 L3 c1lz %( output
input )%‘ &
i c3 ca

c9 c1o
l 7294570.2
7

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)
Cc2 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 2.2 uF
C14 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) 30 Q 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 28.5 nH 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 1 MQ
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 (g, = 4.5),

thickness 146 inch.

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

150 mm |

L6
@ A g @
R2 IC:TI Cc‘i‘ (:)cw
+Vo— [HCS Ls‘lQ /3
o =
c2 R1 .

L1 Cﬁ L2 7 L7 & L8 cncm L 70mm

—w— B A5 i B B8
1 @ d
(@) =0 (@) cio

c4 ce

T
L |2
O

1

4

7
®”
w

@

7221691

STRAP
RIVET
o (o) < o o
oo 0o 2N 0o 00

STRAP

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
bl Z. =
@ 5 \ L. R
40
15
30 \
™ 10 -
20 N L1
//
™~ 5
10 =X
0 1 L 0
20 40 60 80 100 120 20 40 60 80 100 120

f (MHz)

Class-B operation; Vpg = 28 V; lpq = 25 mA;
P =15 W; T, = 25 °C; Ry, o = 0.3 K/IW.

Fig.15 Input impedance as a function of

frequency (series components), typical values.

f (MHz)

Class-B operation; Vpg =28 V; lpq = 25 mA,
P =15W; T, =25 °C; Ry, mpr = 0.3 K/W.

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

2
40 722178.

(dB)
36

T

32

28

24

20
20 40 60 80 100 120

f (MHz)

Class-B operation; Vpg = 28 V; lpq = 25 mA,;
P =15 W; 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

Product specification

BLF245

FEATURES

e High power gain

o Low noise figure

o Easy power control

e 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 SOT 123 flange envelope,
with a ceramic cap. All leads are
isolated from the flange.

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

PINNING - SOT123

PIN CONFIGURATION

MBBo72 - 2

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 drain
2 source Product and environmental safety - toxic materials
3 gate This product contains beryllium oxide. The product is entirely safe provided
& souice 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 (MH2) v 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 Vgs=0 = 65 \
+Vgs gate-source voltage Vps =0 - 20 Vv
Iy DC drain current - 6 A
P 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
Ry jmb thermal resistance from Tre =25 °C; P,y =68 W 2.6 KW
junction to mounting base
R mon thermal resistance from Trp =25°C; P, =68 W 0.3 KW
mounting base to heatsink

| 10 e 5 ; 72211511
D b Prot |
(A) 7 X (W)
L ay @ 80 = N
N
e N i N
1 b | I~ (1) Pt
40 ! P
N
\\
20
0 I | |
01 0 40 80 120 - 160
T, (°C)
1 10 Vos W 100 h
(1) Current is this area may be limited by Rpg gy (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 BLF245

CHARACTERISTICS
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Verppss drain-source breakdown voltage |Vgs=0; Iy =10 mA 65 - - \'
Ipss drain-source leakage current Ves=0; Vpg =28V - - 2 mA
lass gate-source leakage current tVgs=20V; Vps=0 - - 1 pA
Vasih gate-source threshold voltage Ip=10mA; Vpg=10V 2 - 4.5 v
AVgg gate-source voltage difference of |l =10mA; Vps=10V - - 100 [mV

matched devices
Ois forward transconductance lpb=15A;Vps=10V 1.2 19 = S
Rosion) drain-source on-state resistance |lp=15A;Vgs=10V - 04 075 |Q
Ipsx on-state drain current Ves=10V; Vpg=10V - 10 - A
Ce input capacitance Vgs=0; Vps =28V, f=1MHz - 125 |- pF
Coa output capacitance Vas=0; Vps =28V, f=1MHz - 75 - pF
Ca feedback capacitance Ves=0; Vpg=28V; f=1MHz - 7 - pF
F noise figure (see Fig.14) input and output power matched for: |- 2 - dB
Ib=1A;Vps=28V; P .=30W,
R1=1kQ; T, =25°C; f=175 MHz
6 : 7221153 12 g 7221148
6, | ‘ ‘Y l ! H[‘ , [ 1] ] | /T‘f?‘-“"c—
(mv/K) ‘ il b [ ] | |
] [ ‘ (A) x 4 J ‘ |
2 / 8 ¥ / e L~ 125°C
A i s
% A1 [ !
[ //
-2 il 4 A _
A1 ‘ ‘ 1 J
i L] ‘
= il T
-6 ‘J ] } l 0 ‘// | I ]
10 10? 102 Ip (mA) 104 0 9 Vgs (V) e
Vps = 10 V; valid for T; = 25 to 125 °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 BLF245
08 7221146.1 240 7221152.1
R bs (on) c
(2) 7 (pF)
0,6 180 \
L~ BN T
04 =] 120 Wl e T
NG
.
C,
02 60 =
0 ‘ 0
0 40 80 0 160 0 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=1MHz.

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

MRA920
2b
c rs
(pF)
20 \
15 \\
10 S
~
\\
|
5
0

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-B OPERATION
Th=25°C; Ry, mpn=0.3 KW; R1=1kQ.
RF performance in CW operation in a common source class-B test circuit.
MODE OF OPERATION | . Vos | la | P Gy Mo (?z') Z
(MHz) V) | (mA) | (W) (dB) (%) Q)
(note 1)
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. R1included.
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:
T, =25 °C; Ry, mo.n = 0.3 K/W; at
rated load power.
MEA736
7221160 P 60
20 p L
(W)
Gp 50 —
G — p ’
<a§) I 71
_/'// "p 40 /,
7
10 50 //
30 /
7
//
20 Vi
0 0
0 10 20 30 40 50 10
PLW) 0 0.6 12 1.8 24
PIN(W)
Class-B operation; Vpg = 28 V; Ipq = 50 mA; Class-B operation; Vpg = 28 V; Ipqg = 50 mA;
f=175 MHz; T, = 25 °C; Ry, mpy = 0.3 K/W. f =175 MHz; T, = 25 °C; Ry, mo.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
36 ; 7221161 400 20 ]
G n P L
(d8) p 0 w) LA
T | |
10 G\p < 2 10
0 0
0 10 20
PL (W) 0
0 0.6 1.2 1.8 24
PiIN(W)
Class-B operation; Vpg = 12.5 V; Ipg = 50 mA; Class-B operation; Vps = 12.5 V; lpq = 50 mA;
f =175 MHz; T, = 25 °C; Ry, mp.n = 0.3 K/W. f=175 MHz; T, = 25 °C; Ry, rp.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.

50Q
input

+Vgg

+Vpp 7294573.2

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 to0 40 pF 2222 809 07008
C2,C8 film dielectric trimmer 5 to 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)
C9 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
L5 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 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 (¢, = 4.5), thickness

Y416 inch.
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135 mm
! vf’G L5
@ C3u ‘:'C4 Cc5 '—I:j_ *Voo @
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R2 \\ﬁ\ [:]Ra
c1 ¢ c8 mm

e allm -.‘ W c7|@ QOco 1 s
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@ \ S

7297819 -

copper stmps
/ rivets

- o

copper strap

\ ophh: K

\\

apea

component side and the ground plane.

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

Fig.14 Component layout for 175 MHz class-B test circuit.
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VHF power MOS transistor BLF245
40 7221156 16 7221157
ZI ZL
(Q) () I
30 | 12 =
| T~ R
~"L
| s SO0
[ T~
20 8 T T
X || t
- \' " ‘ / Xp. |
e T L1
= = o 1 -
0 ] 0
20 40 60 80 100 120 20 40 60 80 100 120
f(MHz) f (MHz)

Class-B operation; Vpg = 28 V; Ipq = 50 mA;
P =30 W; T, =25 °C; Ry, mph = 0.3 KW.

Fig.15 Inputimpedance as a function of

frequency (series components), typical values.

Class-B operation; Vpg = 28 V; Ipg = 50 mA,;
P.=30W; T, =25 °C; Ry, mpn = 0.3 K/W.

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

Zj Z|  wMsaare

Fig.17 Definition of MOS impedance.

7221155

40!

(dB)

30

20

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,
typical values.
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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.

PINNING - SOT172D

Product specification

BLF521

PIN CONFIGURATION

MBB072 -2

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

Product and environmental safety - toxic materials

PIN DESCRIPTION
1 source
2 gate
3 drain
4 source

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 test circuit.

f Vos P, G, Mo
MODE OF OPERATION (MHz) ) (W) (dB) (%)
CW, class-B 500 125 2 > 10 > 50
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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 \
+Vgs gate-source voltage - 20 \

I 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 j.mb thermal resistance from junction to mounting base 17.5 KW
R ja thermal resistance from junction to ambient (note 1) 75 KIW

Note

1. Mounted on printed circuit board, see Fig.12.

5 MRAS89 16 MCB838
| Ptot
E (W) g
- ” ~l®
= ™~
1 Q) ~
7 - I~ -
C Z X, 5
)17 (2) \
P ]
p) l \\ N
N 4
0.1 0
0 40 80 120 160
1 10 Vos W) 100 o
(1) Current is this area may be limited by Rpgn- (1) Continuous operation.
(2) Tp=25°C. (2) Short-time operation during mismatch.
Fig.2 DC SOAR. Fig.3 Power/temperature derating curves.
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UHF power MOS transistor BLF521
CHARACTERISTICS
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Veripss drain-source breakdown voltage | Vgs=0; I5 =3 mA 40 - - \
lpss drain-source leakage current Ves=0; Vpg =125V - - 10 pA
lass gate-source leakage current +Ves =20 V; Vps=0 - - 1 pA
Vasin gate-source threshold voltage lp=3mA; Vpg=10V 2 - 4.5 \
Oss forward transconductance lp=0.3A;Vps=10V 80 1365 |- mS
Rbs(on) drain-source on-state resistance |l =0.3 A;Vgs=15V - 3.5 4 Q
losx on-state drain current Ves=15V; Vps=10V = 1.3 = A
C. input capacitance Ves=0; Vps =125V, f=1MHz - 53 |- pF
Css output capacitance Vas=0; Vpg =125V, f=1MHz - 78 |- pF
©i feedback capacitance Ves=0; Vpg=125V; f=1MHz - 1.8 - pF

15 MCB837 1600 MCB836
To Io
(mV/K) (mA) 7
10 1200 ///
/
5 800
/ /
’ /
0 9> 400
|+ /
=5 0 /
10 100 1000 0 4 8 12 16 20
Ip (mA) Ves (V)
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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UHF power MOS transistor BLF521
5 MCBB835 30 MCB834
Rps(on)
(@) = e
4 o *F)
// \
20
3 \
\ COS
2 N
10
I~ Cis I R e
1
0 0
0 40 80 120 160 0 4 8 12 16
7 (°0) Vps (V)

lp=0.3A; Vs = 15 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.

MCB833

Crs
(pF)

Vgs = 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

T.mo = 25 °C; Rgg = 274 Q, unless otherwise specified.
RF performance in a common source class-B test circuit.

f Vos

MODE OF OPERATION (MHz) V)

Ioa P G, Mo
(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.

MCB832
20 100

Gp b
(dB) (%)
16 <[ G 80

60

0 0
05 10 15 20 25 30 35
PL (W)

Class-B operation; Vpg = 12.5 V; Ipq = 10 MA;
Z, =95 +j12.8; f =500 MHz.

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

MCB831

PL
W)

0 0.2 0.4 0.6 0.8 1.0
P W)

Class-B operation; Vpg = 12.5 V; Ipq = 20 mA;
Z =95 +j12.8; f=175 MHz.

Fig.10 Load power as a function of input power,
typical values.
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50 Q
output

MCA817-1

f =500 MHz.

Fig.11 Test circuit for class-B operation.
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UHF power MOS transistor BLF521
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 2to 9 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 2x 100 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 uF, 63V 2222 030 38109
Cci12 multilayer ceramic chip capacitor 9.1 pF, 50 V
(note 2)
C14 film dielectric trimmer 1.4t0 5.5 pF 2222 809 09001
L1 stripline (note 3) 83 Q 20 x 2 mm
L2 stripline (note 3) 83 Q 21 x2mm
L3 stripline (note 3) 83 Q 19 x 2 mm
L4,L5 stripline (note 3) 67 Q 12 x 3mm
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) 83 Q 31.6 x2mm
L10 stripline (note 3) 83 Q 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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R4 *Vbs

MBA381

150 mm

70 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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50 MCB830 40 MCB829
Z; IZL
- . @) R
s 30 L
: N
\\
p— 20 XL T
,/”Aw”’——‘——— A e
-50 1 V \,\
10 ——
—-100 0
100 200 300 400 500 100 200 300 400 500
f (MHz) f (MHz)

Class-B operation; Vs = 12.5 V; Ipqg = 10 mA;
Res =274 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 = 10 mA;
Rgs =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.
MCB828
20
Gp
(dB)
16 B T —)
—~
=1
12
8
(————.- 4
Z; Z|  msasrs
0
100 200 300 400 500
f (MHz)

Class-B operation; Vpg = 12.5 V; Ipq = 10 mA;
Rgs = 274 Q; P =2 W.

Fig.16 Power gain as a function of frequency,
typical values.
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Common emitter S-parameters
Measured at Vpg = 12.5 V and I, = 100 mA.

f s11 s21 s12 S22

(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 2.7 0.130 29.7 0.735 -100.8
300 0.626 -112.4 4.693 97.0 0.140 172 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 -1454
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 Vg = 12.5 V and I, = 150 mA.

f s11 s21 512 Szz
(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.

f s11 Sz1 s12 S22
(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 49.4 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 2.968 758 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 |y = 250 mA.

f s11 s21 s12 322
(MHz) MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE | MAGNITUDE | ANGLE
(ratio) (deg) (ratio) (deg) (ratio) (deg) (ratio) (deg)
40 0.963 -27.3 11.640 159.7 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 27.4 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 4.2 0.651 -149.6
600 0.590 -150.8 2.447 67.4 0.124 0.9 0.654 -155.8
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 42.2 0.099 -0.1 0.673 -173.3
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Product specification

BLF522

FEATURES

* High power gain

o Easy power control

Gold metallization

Good thermal stability
Withstands full load mismatch

o 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

PIN CONFIGURATION

.

0
g D

6 MBBO72 -2

N/
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
1 source
2 source
3 gate
4 drain
5 source
6 source

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 Py Gp "o

MODE OF OPERATION (MHz) W) W) (dB) (%)

CW, class-B 500 12.5 5 >10 > 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 - 40 \Y
tVeg gate-source voltage - 20 \"

Ip DC drain current - 1.8 A
P total power dissipation upto T, =25°C - 20 W
Tag storage temperature -65 150 G
T junction temperature - 200 °C
THERMAL RESISTANCE
THERMAL
SYMBOL PARAMETER CONDITIONS RESISTANCE
R jmb thermal resistance from junction to Tr=25°C; Py =20 W 8.8 KW
mounting base
Ry moh thermal resistance from mounting T =25°C; P,y =20 W 0.4 KW
base to heatsink
MRA990 MRA427
5 35
b Plot
* W 30
25
™7 @ i
1 7 20— ~
7' \\ \\\ \ ~
7 > 15 Xl =N
‘/ \\
N
10
~L |
5
1 % 20 40 60 80 100 120
Vps (V) T ©C)

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

(2) T, =25°C. (I1) 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
Vgrpss drain-source breakdown voltage |Vgs=0;lp=5mA 40 - - \"
Ipss drain-source leakage current Vas=0; Vps =125V - - 0.5 mA
lass gate-source leakage current +Ves=20V; Vpg=0 - - 1 pA
Vasah) gate-source threshold voltage lp=50mA; Vpg=10V 2 - 45 \"
Ors forward transconductance lp=0.7A; Vps=10V 200 (270 |- mS
Rosion) drain-source on-state resistance |l =0.7 A;Vgg=15V - 1.8 27 Q
Insx on-state drain current Vas=15V; Vpg=10V - 23 |- A
Cs . input capacitance Ves=0; Vps=125V; f=1MHz - 14 - pF
Cis output capacitance Ves=0;Vps=125V; f=1MHz - 17 - pF
Cs feedback capacitance Ves=0; Vps=125V; f=1MHz - 3 - pF

MRA254 MRA249
25 Ip 3
TE. )
(mV/K) | (
20 25 =
L1
15 2 r/
10 1:5 /
/| 1 /
5
//
/]
0 05 /
J ;
10 100 1000 0 4 8 12 16 20
Ip (MA) Vas (V)
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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MRA253 MRA246
5 50
Rps(on) )
@ (pF)
4 40 \
3 30 \
N
——— | \\
2 Bl 20 o —
~ I ——
Cis
1 10
0 0

0 25 5 75 100 125 150
Tj (°C)

lp=0.7 A; Vgs = 15 V;

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

function of junction temperature, typical values.

0 2 4 6 8 10 12 14 16
Vbs V)

Vgs =0; f=1MHz.

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

MRA256
10

Crs
(pF)

8

N

4 SN

\\\
2
0
0 4 8 2 16
Vpbs V)

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
Th =25 °C; Ry, ro-n = 0.4 K/W, unless otherwise specified.
RF performance in a common source class-B circuit.

f Vbs Iba P, G, No
MODE OF OPERATION (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 = 15.5 V; f = 500 MHz at rated
output power.
20 100 10 MRA252
Gp n P
{dB} (%) W)
16 \ 80 8
, Ngp n s
60 6
_—_—)'<" //
~
8 \x 40 4l A
\ Z
4 20 2
0 0 0
3 4 5 € oo ? 0 02 04 06 08 1 12 14 16
MRAZ47 = P W)
Class-B operation; Vpg = 12.5 V; lpq = 50 mA; Class-B operation; Vps = 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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i Ci5 i c17

i T I L5 LBT L9 T L10 c20
50 Q
c2 c4 c6 s / A_”'%( output
o L ulie | u 1 :
50 Q | V cie ci8 c19
input )ﬁl ; L6 l
f c3 f cs ];07 " L 18 et
N c1o Rs |7
cs R
ci3
R2 .
. R
L9 R cla
— c11 g
Y——— —1- +Vps
R3 R4

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, 50 V

(note 1)
c2 multilayer ceramic chip capacitor 3.9 pF, 50 V

(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)
Cs, 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
C12 multilayer ceramic chip capacitor 390 pF, 50 vV

(note 1)
C14 electrolytic capacitor 10 uF, 63 V 2222 030 38109
L1 stripline (note 3) 50 Q 36.6 x 2.5 mm
L2 stripline (note 3) 50 Q 16.7 x2.5 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 x 2.5 mm
L10 stripline (note 3) 50 Q 34.5 x2.5mm
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.

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 (e, = 2.2);

thickness 0.79 mm.
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nls "VFS
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o [P Q : ) o
. ciof] crz  fcu
diiiiio : O ¢4 9 R L6 o . o {o}
- cé 1 . . c20
s ce A g LzuLa 4 |5 Lanmsm‘ : :
- czl . A F Ocie @
o o 6 O o : o
Cg : es . o1e - c19
MBC218
I 150 mm ‘
o 2 ® . s
i strap strap : ::.:3:, i .
strap strap
20 2.9 Q 9 ° 9
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. o o Q@ ® o o o
P vets : :
6 =
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‘MBC.217
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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MRA250

10
2
@ ° "

-40 7

-60

-80

100 200 300 400 500
f (MHz)

Class-B operation; Vpg = 12.5 V; |5 = 50 mA,;
P.=5W.

Fig.13 Input impedance as a function of

frequency (series components), typical values.

MRA251

0
100 200 300 400 500
f (MHz)

Class-B operation; Vps = 12.5 V; lpq = 50 mA,;
P ,=5W.

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

Zj Z  MBasrs

Fig.15 Definition of MOS impedance.

MRA248
30
Gp
(dB)
25 R
~
20 |— N
15 ~—
\\
I~
10
5
0
100 200 300 400 500
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Class-B operation; Vpg = 12.5 V; lpg = 50 mA;
P.=5W.

Fig.16 Power gain as a function of frequency,
typical values.
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UHF power MOS transistor BLF542
FEATURES PIN CONFIGURATION
* High power gain
o Easy power control )
e Gold metallization O

Good thermal stability
o Withstands full load mismatch

1 2

d

Designed for broadband 3 E j 4 : @ .
Operatlon. 5 6

DESCRIPTION
el

Silicon N-channel enhancement
mode vertical D-MOS transistor Top view MBAS31
designed for large signal amplifier
applications in the UHF frequency Fig.1 Simplified outline and symbol.
range.

The transistor is encapsulated in a
6-lead, SOT171 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.

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
a il of this product should be aware of its nature and of the necessary safety
rain " ; : : ;
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 @ common source test circuit.
f Vv, P G n
MODE OF 98 = P D
ODE OF OPERATION (MH2) V) w) (@B) )
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 \'
+Ves gate-source voltage - 20 \'
Iy DC drain current - 1.5 A
Pt total power dissipation T =25°C = 20 W
Ty 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 8.8 KW
5 P— thermal resistance from mounting base to heatsink 0.4 KW
MRA735 MRA734
10 35
Rt
- W39
(A)
h P 25 <]
=== =SE (2) ~ o
20— ~
P \\ ™~
wd 15 ‘\\ \\\
(W\\ N
0.1 N
10
\\
5
0.01 0
1 10 Vpg (v 100 0 20 40 60 80 100 120
Th (°C)
(1) Current in this area may be limited by Rpgp. (1) Continuous operation.
(2) Ty=1259C. (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
Vsrppss drain-source breakdown voltage |l =0.1 mA; Vgs=0 65 - - \'
Ipss drain-source leakage current Vas=0; Vpg =28V - - 10 pHA
lass gate-source leakage current +V5s=20V; Vpg=0 - - 1 LA
Vasan gate-source threshold voltage Ip=10mA; Vps =10V 2 - 45 Vv
Ors forward transconductance Ip=03A;Vps=10V 160 |240 |- mS
Rbson) drain-source on-resistance lp=03A;Vgg=15V - 3.3 5 Q
Ipsx on-state drain current Vgg=15V; Vpg=10V - 1.4 |- A
Cy input capacitance Ves=0; Vps=28V; f=1MHz - 14 - pF
Cs output capacitance Vas=0; Vps=28V; f=1MHz - 94 |- pF
Cx feedback capacitance Vas=0; Vpg=28V; f=1MHz - 1.7 |- pF

MBB777 MBB759
4 1.5
—
TG
(MV/K) 'p /
(A) /
2
/ 1 /
’ L~ // /
_ /
~ 05
-2
f /
-4 0
0 100 200 I (mA) 300 0 5 10y 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 30 MBB776
R ps (on) /,/ c \
Q) (pF)
4 r/ 20 \
P A
\\ Cis
N
) \\ Cos
10 P —
9 0
0 o W g g 0 0 10 20 vpgw

lp=0.3A; Vgs =15V

Fig.6 Drain-source on-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.

MBB775

Crs

(F) \
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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UHF power MOS transistor BLF542

APPLICATION INFORMATION FOR CLASS-B OPERATION
Top = 25 °C uniess otherwise specified.
RF performance in CW operation in a common-source class-B test circuit.

f Vos Ina P Gp Mo
MODE OF OPERATION (MHz) ) (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: Vpg = 28 V;
f = 500 MHz at rated output power.
20 80 10 MRA970
Gp n P
(dB) // ‘\><// n (%) W)
151 TN 60 9 "
/ N

4
/ Nep 6 A
10 40 /

0 0 /

0 2 4 5 8 10 0 02 04 06 08
MRA969 PL (W) PIN w)
Class-B operation; Vpg = 28 V; Iy = 10 mA; Class-B operation; Vps =28 V; I5o = 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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C13

} output
_‘ 50 Q

i

MBB760

f =500 MHz.

Fig.11 Test circuit for class-B operation.
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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)
C6 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
Cc11 multilayer ceramic chip capacitor 10 pF
(note 1)
L1 stripline (note 3) 50 Q 11 mm x 2.5 mm
L2 stripline (note 3) 50 Q 37 mm x 2.5 mm
L3 stripline (note 3) 50 Q 13 mm x 2.5 mm
L4,L5 stripline (note 3) 42 Q 3mmx 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, 0.4 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.
2. American Technical Ceramics (ATC) capacitor, type 100B 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 42 inch.

October 1992 96



Philips Semiconductors Product specification

UHF power MOS transistor BLF542

MBB762

150 mm

70 mm

MBB761

The components are mounted on one side of a copper-clad printed circuit board; 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.

Fig.12 Component layout for 500 MHz test circuit.
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MRA732 MRA733
10 , 7
zZi L
@ ’ . @ I\
L—T 50 \\HL
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e 40 —1—=
20 A ) \\ XL
30 S~
3 N [
-30 / 20 \\\
-40 l/, 10 --""-»
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100 200 300 400f (MHz)soo ) ot

Class-B operation; Vpg = 28 V; Ipqg = 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; Z|  mBa3ze

Fig.15 Definition of MOS impedance.

MRA971
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f (MHz)

Class-B operation; Vpg = 28 V; Ipg = 10 mA;
P .=5W.

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

BLF543

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 CONFIGURATION

N

O

D

6 MBBO72 - 2

1
3
5

O

Vo
Top view

MBA931

Fig.1 Simplified outline and symbol.

PIN DESCRIPTION

source
source
gate
drain
source

O O~ O N =

source

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 (MH2) ) W) (dB) (%)
CW, class-B 500 28 10 >12 > 50
CW, class-B 960 28 10 typ. 8 typ. 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 - 65 Vv
Vs gate-source voltage - 20 v
Ip DC drain current - 2 A
Pis total power dissipation upto Ty, =25°C - 25 W
T 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 7 KW
R s thermal resistance from mounting base to heatsink 0.4 KW
10 MHASo1 40 MCA897

Ip P tot

(A) W) <)
30

g
e
mp \{2) 5 \\(2>
4
1 N \\ 4
Z
10
0
0 40 80 120 160
0.1 Th (°C)
1 10
Vps (V)

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

(@) Ts=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
V grypss drain-source breakdown voltage |[Vgs=0;l; =5mA 65 - - \"
lpss drain-source leakage current Vas=0; Vpg=28V - - 0.5 mA
lass gate-source leakage current Vs =20V; Vps=0 - - 1 HA
Vasqn gate-source threshold voltage lpb=20mA; Vpg=10V 1 - 4 Vv
AVgsh) gate-source voltage difference of |l =20 mA; Vps=10V - - 100 |mV
matched pairs
Ois forward transconductance Ib=0.6A;Vps=10V 300 |450 |- mS
Rbson) drain-source on-state resistance |l =0.6 A; Vgs=10V - 1.7 |25 |Q
Ipsx on-state drain current Vgs=15V; Vpg=10V - 2.4 - A
Cy input capacitance Vas=0; Vps=28V; f=1MHz - 16 = pF
Cia output capacitance Ves=0; Vpg=28V;f=1MHz - 12 - pF
Ce feedback capacitance Vgs=0; Vps=28V; f=1MHz - 32 |- pF
4 MCAS03 3 MCAS07
T.C. Ip
(mV/K)
m " (A) //
. Pl
0
Pl 1
-2 afl
1
-4 0
0.01 0.1 1 0 5 10 5 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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4 MCAS08 50 MCAS09
C
RDS (on) (pF)
() 40 1
3
////// 30
; \
20
r— | Cis
1 ———
10
0 0
0 50 100 150 0 10 20 30
Tj (°C) Vps (V)

lp=0.6A; Vgg =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.

MCA310
20

(pF) \\
al

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 BLF543
APPLICATION INFORMATION FOR CLASS-B OPERATION
T, =25 °C; Ry, mp-n = 0.4 K/'W, unless otherwise specified.
RF performance in a common source class-B circuit.
f Vos lpa P, G, Mo
MODE OF OPERATION (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 MCAS01 80 15 MCAB99
Gp "p P st
n %
(C) o | "o @ W) /
20 60 10
— 4
il
10 / \\ 40 5 /
7]
0 20 0
0 5 10 15 0 0.5 1 1.5
PL(W) PnW)
Class-B operation; Vpg = 28 V; lpg = 20 MA; Class-B operation; Vi = 28 V; Ipq = 20 mA;
Z, =8.4+j14.3 Q; f=500 MHz. Z =8.4+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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50 Q
output

BLF543

MCA912

R3 +Vp

Fig.11 Test circuit for class-B operation at 500 MHz.
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List of components (class-B test circuit at 500 MHz)
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
C1, Cg, 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)
c7 multilayer ceramic chip capacitor 2x 100 nFin 2222 852 47104
parallel, 50 V
Cs, C10 multilayer ceramic chip capacitor 100 nF 2222 852 47104
Cc11 aluminium electrolytic capacitor 10 uF, 63V 2222 030 28109
Cc12 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 14.5 x 3 mm
L3, L4 stripline (note 2) 425Q 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 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 glass microfibre reinforced PTFE (g, = 2.2);

thickness V42 inch.
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7222997

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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T c4
o, i | 35 N7 7 Ao B
500 C;—{// 7 I%( output
input )%—l BLF543
! ics i‘cs : .
, J; c10
H - ——R
c11
c8 —R
—R
co R4 [_ L10
g | \ B
c12
——R
o3
" r_‘L: S =B Ao
R2 +Vp

Fig.13 Test circuit for class-B operation at 960 MHz.

October 1992 107



Philips Semiconductors Product specification
UHF power MOS transistor BLF543
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 1.2t0 5.5 pF 2222 808 00004
C4 multilayer ceramic chip capacitor 2x5.6 pFin
(note 2) parallel
Cs6, C7 multilayer ceramic chip capacitor 7Z5pF
(note 2)
C9, C12 multilayer ceramic chip capacitor 100 nF 2222 852 47104
Ci14 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 12.5 x2.5 mm
L2 stripline (note 3) 50 Q 19 x 2.5 mm
L3 stripline (note 3) 50 Q 29.5x2.5 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 12.5x2.5 mm
L8 stripline (note 3) 50 Q 28.5 x 2.5 mm
L9 stripline (note 3) 50 Q 20.5x2.5 mm
L10 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 10 Q 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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10 MCAQQ4 40 MCAS06
Zj Z
@ ri @) VL
0 30
L \
w7
-10 / 20 XL r\ I~
71 X
N
-20 / 10
/
=30 0
0 200 400 600 0 200 400
f (MHz) f (MHz)
Class-B operation; Vpg = 28 V; I5q = 20 mA; Class-B operation; Vs =28 V; Ipg = 20 mA;
P .=10W. P .=10W.
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
MCAS0S Optimum input impedance: 2.3 +j9.5 Q.
e Optimum load impedance: 4.3 +j8.6 Q.
85 Conditions: class-B operation; Vg = 24 V;
(dB) N loq =20 mA; f = 960 MHz; P_ = 7.5 W; typical values.
20
10
0
0 200 400 600

f (MHz)

Class-B operation; Vpg = 28 V; Ipq = 20 mA,;
P =10 W.

Fig.16 Power gain as a function of frequency,
typical values.
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UHF power MOS transistor BLF544

FEATURES PIN CONFIGURATION

¢ High power gain
e Easy power control
Good thermal stability

N

Gold metallization ensures O
excellent reliability

Designed for broadband

operation. L d
g D (5
5

DESCRIPTION 6 MBBo72 -2

Silicon N-channel enhancement

mode vertical D-MOS transistor O
designed for communications e/
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

JEit Feoen S g Fig.1 Simplified outline and symbol.

A marking code, showing
gate-source voltage (Vgg)
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 ARNING
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 Vps P, G, Mo
MODE OF OPERATION (MHz) ) W) (dB) (%)
CW, class-B 500 28 20 sl > 50
CW, class-B 960 28 20 typ. 7 typ. 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 - 65 \
+Vgs gate-source voltage - 20 Vv
I DC drain current - 3.5 A
Py 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
Rih jomb thermal resistance from junction to mounting base 3.7 KIW
Ry moh thermal resistance from mounting base to heatsink 0.4 KW
MRAg92 MCAB40
10 60
Ip Ptot ™
(A W) 1)
P N0
(1)// \\(2 40
)24 N @)
// \\ \
1 \
20
N
0
0 40 80 120 160
0.1 Th (°C)
1 10 Vps ) 100
(1) Current is this area may be limited by Rpgp- (1) Short-time operation during mismatch.
(2) T.=125 °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
Vgryss drain-source breakdown voltage |Vgs=0;1l5=10mA 65 - - v
Ipss drain-source leakage current Vs =0; Vps =28V - - 1 mA
lass gate-source leakage current Ves=20V; Vpg=0 - - 1 pA
Vasan gate-source threshold voltage lp=40mA; Vpg=10V 1 - 4 \"
AVisgn gate-source voltage difference of | Iy =40 mA; Vpg=10V - - 100 |mV

matched pairs
Oss forward transconductance Ib=12A;Vps=10V 600 (900 |- mS
Rosen) drain-source on-state resistance |[ly=1.2A;Vg=10V - 085 |1.25 |Q
Ipsx on-state drain current Vgs=15V; Vpg=10V = 4.8 < A
C. input capacitance Vgs=0;Vps=28V; f=1MHz - 32 - pF
Cos output capacitance Vgs=0; Vps=28V; f=1MHz - 24 - pF
Cus feedback capacitance Ves=0; Vps =28 V;f=1MHz - 6.4 |- pF
4 MCAB29 6 MCAB30
T.C. Ip
(mV/K) ®»
/
2 | 1
4 //
0
/]
2
-2 » /
-4 0
0.01 0.1 1 10 0 S5 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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20 MCAB31 100 MCAB32
Rps(on) (o]
(@ (pF)
1.6 80 \
1.2 60 \E\\
0.8 40 = Cis
Cos | ———t+—no]
0.4 20
0 0
0 25 50 75 100 125 150 o] 10 20 30
Tj (°C) Vps (V)

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.

MCAB33
40

CI’S
(pF)

:50l

o)

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-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 Vos loa P, G, Mo
MODE OF OPERATION (MHz) ) (mA) W) (dB) (%)
CW, class-B 500 28 40 20 511 >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 =28V, f =500 MHz at rated
output power.
20 MCAB37 80 30 MCA838
PL //
Gp =% n W)
(¢8) =~ L ) s
0
> “
10 ’/ \ 60
Z1"p
A 10
0 40 0
10 20 30
PL (W) PN (W)
Class-B operation; Vpg = 28 V; | = 40 mA; Class-B operation; Vg = 28 V; I = 40 mA,;
Z =43 +j6.3Q;f=500 MHz. Z =43+j6.3Q;f=500MHz.
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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_I 50 0
output

500 4
input )%1 Hz BLF544
i Cc3 i c5 o
2 ; C11
H o —R
o [j e
Y
Cc12
R2 —R
(6374 C13
N — R
§ = rR_‘_4} +VD MCAB21

f =500 MHz

Fig.11 Test circuit for class-B operation.
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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)
c7 multilayer ceramic chip capacitor 2x 100 nFin 2222 852 47104
parallel, 50 V
C8, 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 47 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 17.5x2.5 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 22 x 2.5 mm
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 10 Q 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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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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;lﬂ-cz T(M T C13f CL‘T _|%_C17 o
B T e <
faput )%_"_[/ i /i . : BLF544

e
—R
H R1 i
R4 | w7
c7
—1R c1o
c6 Y
Y c12
R3 =
MCA822
¥ — 3 1 v
R2
f =960 MHz
Fig.13 Test circuit for class-B operation.
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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 1.41t05.5 pF 2222 809 09001
C4 multilayer ceramic chip capacitor 1pF, 50V
(note 2)
C6 multilayer ceramic chip capacitor 10 nF, 50 V 2222 852 47103
C7,C11 multilayer ceramic chip capacitor 56 F, 500 V
(note 1)
C8, C9, C15,C17 | multilayer ceramic chip capacitor 6.8 F, 50V
(note 2)
c10 multilayer ceramic chip capacitor 100 nF, 50 V 2222 852 47104
c12 electrolytic capacitor 4.7 pF, 63V 2222 030 38478
C13 multilayer ceramic chip capacitor 16 pF, 50 V
(note 2)
C14 multilayer ceramic chip capacitor 18 pF, 50 V
(note 2)
Cc19 multilayer ceramic chip capacitor 62 pF, 500 V
(note 1)
L1,L8 stripline (note 3) 50 Q 6x2.5 mm
L2 stripline (note 3) 50 Q 38 x 2.5 mm
L3 stripline (note 3) 50 Q 17.5x2.5 mm
L4,L5 stripline (note 3) 42 Q 3x3mm
L6 2 turns enamelled 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 34.5 x2.5mm
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 10 Q 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 MCAB34 20 MCA835
z; Z
@) _ @ RL
0 d! 15
1
/
-5 / 10 \
Xj /XL/A \
-10 / 8 \
-15 0
0 200 400 600 0 200 400 600
f (MHz) f (MHz)
Class-B operation; Vpg = 28 V; g = 40 mA; Class-B operation; Vpg =28 V; Ipq = 40 mA;
P, =20 W. 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 MCAB3S Optimum input impedance: 1.2 + j4.8 Q.
Optimum load impedance: 2.6 — j3.1 Q.
Cp Conditions: class-B operation; Vs =24 V;
@ 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; Ipg = 40 mA;
P.=20W.

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

transistor BLF544B

FEATURES PIN CONFIGURATION

High power gain
Easy power control
Good thermal stability

Gold metallization ensures
excellent reliability 2 ﬂ ﬂ 4 -
Designed for broadband g j

operation. :
1 U U 3’ —=d

Top view MBBI30 MBB157 - 1

DESCRIPTION

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
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, Mo
MODE OF OPERATION (MHz) ) W) (dB) (%)
CW, class-B 500 28 20 > 12 > 50
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UHF push-pull power MOS

. 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
Vps drain-source voltage - 65 \"
+Vgs gate-source voltage - 20 \"
Ip DC drain current = 2 A
P 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 ©
THERMAL RESISTANCE
THERMAL
SYMBOL PARAMETER CONDITIONS RESISTANCE
R jmb thermal resistance from junction to total device; both sections equally 3.7 KW
mounting base loaded
R mon thermal resistance from mounting total device; both sections equally 0.25 KW
base to heatsink loaded
10 MpAES 80 MCAB98
Ip P tot
W)
A
(A) " \\ aA
ny \S
4 ~ 1)
1 // \\ 40 \
Nl@ N
20 \1
(o}
(0] 40 80 120 160
oy 10 100 Th (°€)
Vos V)

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

(2) 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 |Ip =5 mA; Vgs=0 65 - - \
lpss drain-source leakage current Vas=0; Vpg =28 V - - 0.5 mA
lass gate-source leakage current +Ves=20V; Vps=0 - - 1 LA
Vasin) gate-source threshold voltage lp=20mA; Vpg =10V 1 - 4 \
Ors forward transconductance lp=0.6 A;Vpg=10V 300 (450 |- mS
Rosion) drain-source on-state resistance |[l,=0.6 A; Vgs=10V - 0.7 2.5 Q
lpsx on-state drain current Ves=15V; Vpg=10V - 2.4 - A
Ce input capacitance Vas=0; Vps =28V, f=1MHz - 16 - pF
Cos output capacitance Ves=0; Vpg=28V; f=1MHz - 12 - pF
Cr feedback capacitance Ves=0; Vps=28V; f=1MHz - 32 |- pF

& ‘ MCAS03 3 MCAS07
T6: I iy
(mV/K)
8 @ //
2
7 /
0
L 1
=2 "A’ 1
L1
i LV
0.01 0 1 0 ) 10 15 20
Ip (&) Ves (V)
Vps=10 V.
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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UHF push-pull power MOS

: BLF544B
transistor
4 MCA908 50 MCA909
[of
R DS (on) (pF)
(@) 40 H
3 = \
30 \
) \
20
— | Cis
1 o COS
0 0
0 50 100 150 0 10 20 30
Tj (°C) Vs (V)

Ip=0.6 A; Vg = 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

Vs =0; f=1MHz.

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

Class-B operation; Vpg = 28 V; Ipq = 2 x 20 mA;
Z, =84 +j14.3 Q; f =500 MHz.

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

: BLF544B
transistor
APPLICATION INFORMATION FOR CLASS-B OPERATION
T, =25 °C; Ry, mp.n = 0.4 K/W; unless otherwise specified.
RF performance in a push-pull, common source, class-B test circuit.
f Vps lpa P, G, Mo
MODE OF OPERATION (MHz) V) (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 MCA802 80 30 MCAS00
Gp i p
(dB) (%) PL -
20 70 W) |
\ 20
15 60 /
Tp
10 50
10
5 40
0 30 0
0 10 20 30
PL(W) PnW)

Class-B operation; Vps =28 V; Ipg = 2 x 20 mA,;
Z =8.4+j14.3 Q; f = 500 MHz.

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

UHF push-pull power MOS

’ BLF544B
transistor
+Vp
veus__ R2_ RS c14
L22 L24 c23 L26
L1 c3
c1
h- S }%* + % >®)—%<5°“
input 7 21 7] 22 output
6264
% c24
L3 L7 wufus 7 |
L 23 125 28
b
H
VBIAS — MCA913
R8
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, 500 V
(note 1)
C5 film dielectric trimmer 2to9 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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UHF push-pull power MOS

transistor ELFRE
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, 50 V 2222 852 47104
C18,C19 electrolytic capacitor 10 uF, 63V 2222 030 38109
c20 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 8 x2mm
L6, L7 stripline (note 2) 56 Q 16.5 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 6 x 3 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 x 2mm
L20, L21 grade 3B Ferroxcube RF choke 4312 020 36642
L22, L 23 stripline (note 2) 56 Q 18 x2mm
L24, 125 stripline (note 2) 56 Q 16 x 2 mm
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 5.62Q 2322 151 75628
R2, R8 0.4 W metal film resistor 11.5kQ 2322 151 71159
R3, R9 10 turns potentiometer 5 kQ
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 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 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

L8 c20 22
Gatf v2
L19 123

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
transistor

BLF544B

MCAZ04

i
(@) ri

e 1L

0 200 400 600
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.

MCA306
40

()
30

20

QL

N
TR
74 \\

0 200 400 600
f (MHz)

Class-B operation; Vpg = 28 V; Ipg =2 x 20 mA;
P =20 W.

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

MCA905
30

(dB)

20

0 200 400 600
f (MHz)

Class-B operation; Vpg =28 V; Ipqg =2 x 20 mA;
PL.=20W.

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

transistor BLF545

FEATURES PIN CONFIGURATION

e High power gain

e Easy power control

e Good thermal stability
Gold metallization ensures
excellent reliability 2 ﬂ ﬂ 4 -»
Designed for broadband g jJ

operation.
1 I_I [_J 3 s —d

Top view MBB930 MBB157 - 1

DESCRIPTION

Silicon N-channel enhancement
mode vertical D-MOS push-pull
transistor designed for
communications transmitter
applications in the UHF frequency

Fig.1 Simplified outline and symbol.
range.

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
transistors.

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

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 A 4 ; .

) 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 Gp Mo
MODE OF OPERATION (MHz) ) W) (dB) (%)
CW, class-B 500 28 40 511 > 50
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UHF push-pull power MOS
R BLF545
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 Vv
+Vas gate-source voltage - 20 \"
Ip DC drain current - 3.5 A
Pt total power dissipation up to T, = 25 °C; total device; - 92 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 1.9 KW
mounting base loaded
R mbn thermal resistance from mounting total device; both sections equally 0.25 KW
base to heatsink loaded
MRA995
100 MCAB25
120
L Ptot
o N
" )
N
80 <
M {1 ’ | (2) -
10 \; \(2)
- AN
,' 40
r'l h
\
0
1 0 40 80

1 10 Vbs (V)

(1) Current is this area may be limited by Rpg(gn)-
(2) T, =25 °C.
Total device; both sections equally loaded.

Fig.2 DC SOAR.

100

(2) Continuous operation.

(1) Short-time operation during mismatch.

Total device; both sections equally loaded.

Fig.3 Power/temperature derating curves.

20 160
Th (°C)
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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
V@eripss drain-source breakdown voltage |Vgs=0; Ip =10 mA 65 - - \"
Ipss drain-source leakage current Vas=0; Vps =28V - - 1 mA
lass gate-source leakage current +Ves=20V; Vpg=0 - - 1 pA
Vasth gate-source threshold voltage lpb=40mA; Vps=10V 1 - 4 v
O1s forward transconductance lb=12A;Vps=10V 600 900 (- mS
Roson) drain-source on-state resistance |lp=1.2A;Vg=10V - 085 |1.25 |Q
lpsx on-state drain current Vgs=15V; Vps=10V - 4.8 - A
Ce input capacitance Vas=0; Vps=28V; f=1MHz - 32 - pF
Cos output capacitance Vgs=0;Vps=28V; f=1MHz - 24 - pF
G feedback capacitance Vas=0;Vpg=28V; f=1MHz - 6.4 - pF

4 MCA829 6 MCA830
T.C. Ip
(mV/K) A
2 ® /_/
4 /
0
/
2
-2 A /
—4 0
0.01 0.1 1 10 0 10 15 20
Ip (&) 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 per section. voltage, typical values per section.
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UHF push-pull power MOS
transistor

BLF545

2.0

MCAB31

Rps(on)

@

0.8

0.4

lp=1.2 A; Vgg = 10 V.

per section.

0 25 50 75 100 125 180
Tj (°c)

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

MCAB32
100

(pF)

60 \\\\

40 Cis
 E—

20

Vps (V)

Vgs = 0; f= 1 MHz.

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

40

MCAB33

Crs

(pF)
30

/ -

20

Vbs

Vs =0; f=1MHz.

30
W)

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
transistor

BLF545

APPLICATION INFORMATION FOR CLASS-B OPERATION

T, = 25 °C; Ry, mo-n = 0.25 K/W, unless otherwise specified.
RF performance in a common source, class-B, push-pull circuit.

f

MODE OF OPERATION (MHz)

‘IDS
V)

Iha P G, o
(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.

MCAB27
24 80

(dB) (%)

L
% Wl 60

/ "
"p

0 20
0 20 40 60
PL (W)

Class-B operation; Vpg = 28 V; Ipg = 2 x 40 mA;
Z, =4.2 +j6.2 Q (per section); f = 500 MHz.

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

MCAB26
60

PL | —

) =

40

1/

6
PiNW)

Class-B operation; Vpg = 28 V; Ipg = 2 x 40 mA;
Z, =4.2 + (6.2 Q (per section); f = 500 MHz.

Fig.10 Load power as a function of input power,
typical values per section.
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UHF push-pull power MOS

. BLF545
transistor
+Vp
R2 R7
ey
C13
—I-R
RBD [ L12
ci4
—fl-R
L13
L L10/114 L18 L20 122 .c23 L24
L1 . (ﬁ - T A\
e f
500 z E&F§ 1R T3 g% 500
input output
p )% Tcz B -Es c19 "[c20 Te21 TTe22 p
e s | 2 7 ; c24
3 7 A
w L5 18 121 123 126
L16
D o c1e
c1o Al—R
R G
7 Rng]* L L7
IR ik
——R
ci8
i +Vg R6 ——R MCAB23-1
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)
Cs5, C7, C20, C22 | film dielectric trimmer 1.8t0 10 pF 2222 809 05002
Ccé6 multilayer ceramic chip capacitor 22 pF
(note 1)
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UHF push-pull power MOS

transistor BLees
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)
C21 multilayer ceramic chip capacitor 6.2 pF
(note 1)
C23, C24 multilayer ceramic chip capacitor 10 pF
(note 1)
L1, L3, L24, L 26 stripline (note 2) 50 Q 56 x 2.4 mm
L2, L25 semi-rigid cable (note 3) 50 Q ext. dia. 2.2 mm
ext. conductor
length 56 mm
L4,L5 stripline (note 2) 56 Q 13.4 x2 mm
L6, L7 stripline (notes 2 and 4) 56 Q 9.6 x2 mm
L8, L9 stripline (note 2) 42 Q 9x3mm
L10, L11 stripline (note 2) 42 Q 6x3 mm
L2, 17 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
L20, L21 stripline (note 2) 56 Q 18 x 2mm
L22, L23 stripline (note 2) 56 Q 14 x 2 mm
R1 0.4 W metal film resistor 511 Q 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 ‘ 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
pasn-pullp BLF545
transistor
5 MCAB34 %6 MCAB35
Z; 2L
Q) (@) RL
0 it 15 \
il L
/
F / AR LN
X L
// \
=10 / G B
=15 / 0
0 200 400 600 0 200 400 600
f (MHz) f (MHz)

Class-B operation; Vpg = 28 V; lpq = 2 x 40 mA;
P =40 W.

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

Class-B operation; Vpg = 28 V; Ipg = 2 x 40 mA;
P.=40W.

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; o = 2 x 40 mA;
P.=40W.

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

UHF push-pull power MOS BLF546
transistor
FEATURES PIN CONFIGURATION

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

(] (¢ -

SINI=E &

Top view MBB930

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 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
4 gats 2 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 Py G, Mo
MODE OF OPERATION (MHz) ) W) (dB) (%)
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
Vs drain-source voltage - 65 \'
Vs 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
R jmb thermal resistance from junction to total device; both sections equally 1.2 KW
mounting base loaded
Ry moh thermal resistance from mounting total device; both sections equally 0.25 KW
base to heatsink loaded
MRA995
100 200 MCB239
| Ptot
D
@A) ™ 160 ~
@
A 120
|1 ~\(2) ™~
10 = N ~ )~
4 80
7
7
"’ N N
40
N
0
1 0 40 80 120T (00)150
1 10 Vos (v) 190 h

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

(2) Trp=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

UHF push-pull power MOS

. BLF546
transistor

CHARACTERISTICS (per section)

T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vgrpss drain-source breakdown voltage | Vgg=0; Iy =20 mA 65 - - Vv
Ipss drain-source leakage current Ves=0;Vps =28V - - 2 mA
lass gate-source leakage current Vs =20V; Vpg=0 - - i HA
Vasan gate-source threshold voltage Ip =80 mA; Vpg=10V 1 - 4 \"
Ors forward transconductance Ip=2.4A;Vpg=10V 1.2 1.7 |= S
Roson) drain-source on-state resistance |lp=2.4A;Vgs=10V - 04 (0.6 Q
Ipsx on-state drain current Vgs=15V; Vpg=10V - 10 - A
Ce input capacitance Vas=0; Vps=28V; f=1MHz - 60 - pF
Css output capacitance Ves=0;Vps=28V;f=1MHz - 46 - pF
Cs feedback capacitance Vgs=0;Vps=28V; f=1MHz - 15 - pF

12 MCB240 12 MCB241
T, Ip
(mV/K) ()]
8 //
8 7
4 //
/ 4
0 L /
/”/
—4 0 /
0.01 0.1 il 10 0 4 8 12 16
Ip (&) Ves (V)
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 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

0

0 40 80 120 160

Tj (°C)

lp=2.4A; Vgg =10 V.

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

MCB243

250
(o]
(pF)
200
150 ‘
100 \ \
N
N~ —T1—+Cis
Cos
0
0 10 20 30 40
Vps (V)

Vgs=0; f=1MHz.

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

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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UHF push-pull power MOS

: BLF546
transistor
APPLICATION INFORMATION FOR CLASS-B OPERATION
T, =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 Ipa P Gp o
MODE OF OPERATION (MHz) ) (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 =28 V; f =500 MHz at rated
output power.
25 MCB245 100 120 MCB246
Gp n
(dB) (%) PL [
20 80 W)
3 ]
~ 80
15 60
/‘
L7
10 N 40
40
5 20
0 0 0
40 60 80 100 0 4 8 12 16
PL (W) P W)
Class-B operation; Vpg = 28 V; Ipg = 2 x 80 mA; Class-B operation; Vps =28 V; Ipg = 2 x 80 mA,;
Z, =23 +j2.7 Q (per section); f = 500 MHz. Z, =2.3 +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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Product specification

UHF push-pull power MOS

. BLF546
transistor
+Vp
Cc12
i os
R
R'/'D [[ L0
c14
§—i|—
D.U.T.
L1 L8 [L10 L12 L24 (23 L26
7 A_
50 Q m = 50 Q
Input )ﬁ:{ = [ cg 20 Te22 L27)%( output
c24
L3 L11 L13 L25 L28
” ”m
BLF546
C15
§—II—
RBD |:_ 121
VBIAS
C16 .
c17 '_+ﬂ|—§
§_”_< 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
C5 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 BLE546
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, 500 V

(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)
c20 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 x 3 mm
L6, L7 stripline (note 3) 42 Q 26.5 x 3 mm
L8, L9 stripline (note 3) 42 Q 5.5 x3 mm
L10, L11 stripline (note 3) 42 Q 6 x3 mm
L12, L13 stripline (note 3) 42 Q 3x3mm
L14, L15 stripline (note 3) 42 Q 7 x3 mm
L6, 117 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) 42Q 12x 3 mm
L20, L21 grade 3B Ferroxcube RF choke 4312 020 36642
L22, L23 stripline (note 3) 42 Q 20 x 3mm
L24, L25 stripline (note 3) 42 Q 14 x 3mm
L27 semi-rigid cable (note 5) 50 Q ext. dia. 2 mm
ext. conductor
length 55.6 mm
R1, R5 0.4 W metal film resistor 11.5kQ 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 10 Q 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 BLF546
transistor
\;D
o ciza!
C13

L27 L28

L2 13 ‘
o ca 14 — AL}

] c1 d} L10 c23 ‘ [

L4 /L12 L14 ug N

cac4 cs N cs Hco cis [QMc19

0 54 L7 L 113 L15 L19 M 25 0
] c2 o ca1 c22  coa
‘ c?o 011 ci5
{78 128

i crr o,
v 7226482
Vp
200 mm
@ @ %} @ @ @
° o o o o o o o
straps straps 85 mm
o o o o (o} O 0' o
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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RHETFRUL R BLF546
transistor
2 MCB247 10 MCB248
Zi ¢ ZL
@ ™ \ee
2 5
g =
. / —
4 / 4 iy \
/ b
-6 2
-8 0
0 200 400 600 0 200 400 600

f (MHz)
Class-B operation; Vpg = 28 V; Ipqg = 2 x 80 mA;
P =80 W. )

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

f (MHz)
Class-B operation; Vps =28 V; Ipg = 2 x 80 mA;
P .=80W.

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

0 200 400 600
f (MHz)

Class-B operation; Vpg = 28 V; Ipq = 2 X 80 mA;
P.=80W.

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

o 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

BLF547

PIN CONFIGURATION

1 2
A | =

g g : j
—s
g
5 L1 L1 5 —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 2 5 " 5
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 G, Mo
MODE OF OPERATION (MHz) v 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
Vos drain-source voltage - 65 \"
+Vgs gate-source voltage - 20 Vv
Io DC drain current - 9 A
P total power dissipation up to T, = 25 °C; total device; - 225 W

both sections equally loaded
Taig storage temperature -65 150 °C
T junction temperature - 200 °C
THERMAL RESISTANCE
THERMAL
SYMBOL PARAMETER CONDITIONS RESISTANCE
Rin jmb thermal resistance from junction to T =25°C; Piy=225 W max. 0.78 K/W
mounting base total device; both sections equally
loaded
R, mbh thermal resistance from mounting total device; both sections equally max. 0.15 K/W
base to heatsink loaded
MRAS96 MRB027
100
250
b Ptol
®) ) N
200
™
4 I N
M}’ \@ 50— ~
10 z e NG N
S <
Z 5 ™ ™
2 N, 100
> NC f
) N~
50
1 0
1 10 Ve (V) 100 0 20 40 60 80 100 120
DS Th (Oc)

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

(2) T, =25°C; (1) 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

. BLF547
transistor
CHARACTERISTICS (per section)
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Verpss drain-source breakdown voltage |Vgs=0; Iy =25 mA 65 - - \'
lpss drain-source leakage current Vgs=0; Vps =28V - - 25 |mA
lass gate-source leakage current Vs =20 V; Vps=0 = - 1 HA
Vasn) gate-source threshold voltage lp =100 mA; Vpg =10V 1 - 4 \
[o/ forward transconductance Ipb=3A;Vps=10V 1.5 21 - S
Rbs(on) drain-source on-state resistance |l =3 A;Vgg=10V o= 0.4 0.5 Q
Ipsx on-state drain current Vas=15V; Vps=10V 10 13 = A
Ci input capacitance Vas=0; Vps =28V, f=1MHz - 77 85 pF
Ces output capacitance Vas=0; Vpg=28V; f=1MHz - 62 70 pF
Cs feedback capacitance Vgs=0; Vpg =28V, f=1MHz - 18 21 pF

MRB025 MRBO24
4 15
TC o s
(mV/K) / @) L
2 /
10 /
; / /
Y /
/
A

7 5

2 /// /
//’ /
-4 0
0.01 0.1 T om0 0 5 10 15 20
Vas 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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UHF push-pull power MOS

] BLF547
transistor
MRBO29 MRB020
0.8 c
Rps(on) (PF)
(@ L 300
06
L~ o=
200
0.4 -~ \
0.2 190 \\\ Cis
—— ]
CDS
00 40 80 120 00 10 20 30
T C0) Vps (V)
lp=83A;Vgg=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 per
per section. section.
MRBO19
Crs
(pF)
80 \
40 \\
\\‘\
4 0 10 20 30
Vos M
Vgs=0; f=1MHz.
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

. BLF547
transistor
APPLICATION INFORMATION FOR CLASS-B OPERATION
Th =25 °C; Ry, mon = 0.15 KW, unless otherwise specified.
RF performance in a common source, push-pull, class-B test circuit.
f Vv, | P, G n
MODE OF OPERATION DS 09 = P D
(MHz) (V) (mA) W) (dB) (%)
CW, class-B 500 28 2x100 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
(d;) (;}e) i
20 AN 80 s |
N er 120 =
//
N . ]
15
\
)(' //
/ \\ 80 /
10 // < 40 y
pdl AN /
e 40
5 20
0 0 0
0 40 80 120 0 4 8 12 16 20
MRBO21 PLW) PINW)
Class-B operation; Vpg = 28 V; lpg = 2 x 100 mA; Class-B operation; Vg = 28 V; Ipg = 2 X 100 mA;
f=500 MHz; Z_ = 1.5 + 1.8 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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Product specification

UHF push-pull power MOS

. BLF547
transistor
+VD
ci2
§" "l Cc13
s |
R1 R2 ) i
Vpias o—L—+—T_+—FR |
L10] Dm [ L11
c7
Ci
i ) +—
C14
R3 L12
L1 C1 L4 L6 D.UT. L8 L13 L18 L20 C23 L22
500 ] A—LQ—FV
input L2 _|_ _I c19 c21 L23 e
c3 c4 ©s c6 co B #ce 9) )—_E_ diot
L3 ;’l—f—l,_ [ J i L24 g
—i T -\ \pzzzzzzza—\—
. c2 ks L7 L9 L4 L1921 C24 e
R4 cis 3L18
c10 MBC232
H
H— cit
= Ls [ DR& [[u7
v biaso—%}—cnje—{i
C17 + H
+H 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.
Ci1,C2 multilayer ceramic chip capacitor 15 pF
(note 1)
C3 multilayer ceramic chip capacitor 16 pF
(note 1)
Cc4 film dielectric trimmer 2to 9 pF 2222 809 09005
C5 multilayer ceramic chip capacitor 15 pF
(note 2)
Cs, 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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Product specification

UHF push-pull power MOS

. BLF547
transistor
COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C8, C11, C12,C17 | multilayer ceramic chip capacitor 100 nF 2222 852 47104
C9 multilayer ceramic chip capacitor 2x 68 pF
(note 3) in series
C13,C16 electrelytic capacitor 10 uF, 63V 2222 030 28109
C18 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, 22,124 stripline (note 4) 345 Q length 66.5 mm
width 4 mm
L2, .23 semi-rigid cable 50 Q length 66.5 mm
width 3.6 mm
L4,L5 stripline (note 4) 223Q length 35 mm
width 7 mm
L6, L7 stripline (note 4) 223Q length 10 mm
width 7 mm
L8, L9 stripline (note 4) 223Q length 5.5 mm
width 7 mm
L10, L11, L16, L17 | grade 3B Ferroxcube RF choke 4312 020 36640
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) 22.3Q 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 10 Q 2322 151 71009
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. American Technical Ceramics (ATC) capacitor, type 100A or other capacitor of the same quality.
4. The striplines are on a double copper-clad printed circuit board, with PTFE fibre-glass dielectric (g, = 2.2),

thickness 0.79 mm.

October 1992




Philips Semiconductors

UHF push-pull power MOS

Product specification

: BLF547
transistor
492 *Vps
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MBC230

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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UHF push-pull power MOS BLF547
transistor
2 MRB023 10 MRB026
Z; i
@ i (%)
8
0 ,/j
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Xi RL
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4
Z — N
y4 L o
: / 2 \§‘
~
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100 200 300 00 500 100 200 300 400 500
f (MHz) f (MHz)
Class-B operation; Vg = 28 V; Ipq = 100 mA (per Class-B operation; Vpg = 28 V; Ipq = 100 mA (per
section); P_= 100 W (total device). section); P, = 100 W (total device).
Fig.13 Inputimpedance 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.
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Class-B operation; Vs = 28 V; Ipq = 100 mA (per
section); P_ = 100 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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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.

PINNING - SOT262A2

Product specification

BLF548

PIN CONFIGURATION

=N 2t

Top view

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.

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 : 4 : .
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, G, Mo
MODE OF OPERATION (MHz) ) W) (dB) (%)
CW, class-B 500 28 150 >10 > 50
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UHF push-pull power MOS

: BLF548
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 - 15 A
Py total power dissipation up to T, = 25 °C; total device; both - 330 w

sections equally loaded
Tug storage temperature -65 150 °C
T junction temperature - 200 °C
THERMAL RESISTANCE
THERMAL
SYMBOL PARAMETER CONDITIONS RESISTANCE
R jmb thermal resistance from junction to | T, =25 °C; P,,, = 330 W; 0.5 KW
mounting base total device; both sections equally loaded
Ry, bt thermal resistance from mounting total device; both sections equally loaded 0.15 KW
base to heatsink

MRA997 MRA532

100 400
P
s 1ot g
(A - w N
300 S 2
7 \ - £
1) // \\(2) 250 L
K¢ ~~ 1
1 —— N 200 >~
1’ ™. \\
N 150 P N

100 ~

50
S 10 100 °c 20 40 6 80 100 120
Vps (V)
e T °0)

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

(2) T,s=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

. BLF548
transistor
CHARACTERISTICS (per section)
T, = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vsripss drain-source breakdown voltage | Vgs =0; I, = 40 mA 65 - - v
lpss drain-source leakage current Vgs=0;Vps =28V - - 05 |mA
lass gate-source leakage current +Vgs=20V; Vpg=0 - - 1 HA
Vasuh gate-source threshold voltage Ip =160 mA; Vpg =10V 2 - 4 \"
O forward transconductance lp=4.8A;Vpg=10V 24 3.5 - S
Rosion) drain-source on-state resistance |ly=4.8A;Vgs=10V - 025 |03 |Q
lpsx on-state drain current Vgs=15V; Vps=10V 16 20 - A
Ce input capacitance Ves=0;Vps=28V; f=1MHz - 105 |- pF
Cs output capacitance Vas=0;Vps=28V; f=1MHz - 90 - pF
Ce feedback capacitance Vs =0; Vps =28 V; f=1MHz - 25 - pF

MRA524 MRA529
3 25
TC ey
(MV/K) 5 / @)
20 —
|t
1 / . /
. // 15
% /
174 10
2 '/
A
,..-// 5 /
-3 /’
-4 0
0.01 0.1 1 10 0 4 8 2 16
Ip (A) Vas (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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UHF push-pull power MOS

! BLF548
transistor
MRAS525
05 MRA522 480
R c
DS(on) . (oF)
k. 0.4 -
1 // 300
0.3 ’/ Co
/ S
' 200
i3 Q\
| ——
100 — Cis \'g
0.1 e
0 4 80 120 0 10 20 30
. 0 T, (°C) . VDS V)
i
lp=48A;Vgs=10V.
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.
MRAS521
100
Crs
(pF)
80
60 \\
40 =
\_\_\
—
20
0
0 10 20 30
Vos )
Fig.8 Feedback capacitance as a function of
drain-source voltage, typical values per section.
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UHF push-pull power MOS

- BLF548
transistor
APPLICATION INFORMATION FOR CLASS-B OPERATION
T, =25 °C; Ry, mpn = 0.15 K/W, unless otherwise specified.
RF performance in a common source, push-pull, class-B test circuit.
f Vs Ioa P G, "o
MODE OF OPERATION (MHz) V) (mA) W) (dB) (%)
CW, class-B 500 28 2x 160 150 >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.
MRA527 MRA531
20 100
Gp p 200
(dB) (%) RL e
16 80
\\ Gp ™ 160 //
V!
12 = <, 60 120 //
n ‘ f
D
¢ /' AN 40 80 //
" / - 40 f
0 0 % 5 10 15 20 25 30 35
0 50 100 150 200 PiN (W)
P (W)

Class-B operation; Vpg = 28 V; Ipq = 2 x 160 mA;
f=500 MHz; Z,_ = 1.1 +j0.6 Q (per section).

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

Class-B operation; Vps = 28 V; Ipg =2 x 160 mA;
f =500 MHz; Z_=1.1 +j0.6 Q (per section).

Fig.10 Load power as a function of input
power, typical values.
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UHF push-pull power MOS

. BLF548
transistor
c12
H)—’ c13
+
R1 R2 . R
V bias o—L——+——__3—Fh
. —p Lo R7 [
+ - +—
C14
R3 L12
L c1 L4 L6 DUT. 118 20 C23  L22
— | 7 ﬁ—l‘m_rw Z—H
input L2 J_ _J [ Img L23 ko
( ;i c3 c4 cs ce _l_cg —{s U . 2 c2 iz ) )—_S;)_ ki
20
L3 j L24 :
Iz mf \Dj-r 2
” c2 L5 L7 L21 C24 o
R4
c1o C15 MBC232
Cc11 . §_|
= Lie [ RB L7
V bias o—%)——{R:e}—is‘
c17 e
Hﬁe
f =500 MHz.
Fig.11 Test circuit for class-B operation.
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UHF push-pull power MOS

: BLF548
transistor
List of components (see class-B test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1,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)
Ce6, 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
C9 multilayer ceramic chip capacitor 2x56pF
(note 3) in series
C13,C16 electrolytic capacitor 10 uF, 63V 2222 030 38109
Cc18 multilayer ceramic chip capacitor 18 pF
(note 2)
C19 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, 122, L.24 stripline (note 4) 345Q length 66.5 mm
width 4 mm
L2,L23 semi-rigid cable (note 5) 50 Q length 66.5 mm
width 3.6 mm
L4,L5 stripline (note 4) 223Q length 35 mm
width 7 mm
L6, L7 stripline (note 4) 223Q length 10 mm
width 7 mm
L8, L9 stripline (note 4) 223Q 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) 223Q length 36 mm
width 7 mm
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UHF push-pull power MOS

! BLF548
transistor
COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
L20, L21 stripline (note 4) 223 Q length 8.5 mm
width 7 mm
R1, R5 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 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. American Technical Ceramics (ATC) capacitor, type 100A or other capacitor of the same quality.
4. 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.
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UHF push-pull power MOS

transistor
“t‘RZ t*VDs
o [ 1o 2 2
L2123
E, 278 {531 o
B3 ¢| ° L1z
Cc23
3 e Ccs5N = e LS 7 tie 7 L20\ o -
: A S~ ~ = .
- A
Ls L7 LS 144 £19 121 C24 o 1
R4 %] o 35
C10
ci5 X Ci7
L3 C11 124
ci6
2 e o L7 o 2
_t‘s = a— +Vps MBC231 - 1
200 mm
%] %] o 1} Q|
strap strap strap strap
2 2
) Q—,rivets I rivets — O L]
/ | 70
& _ mm
. | .
o o
strap strap strap strap
Q 7} %] o %]
——
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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UHF push-pull power MOS

! BLF548
transistor
4 MRA528 6 MRA530
Zi ZL
Q) p P - Q) 5
0 > \
P N
// 4 N
1 R
//x] L
3
/ ™
2 / N
/ 2 LT o T~
/ 1 XL P N
/ T~
-3 1 N \
-
/ N
4
-4 0
50 150 250 350 450 550 50 150 250 350 450 550
f (MHz) f (MHz)

Class-B operation; Vg = 28 V; Iyq = 160 mA (per
section); P_ = 150 W (total device).

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

Class-B operation; Vg = 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

Fig.15 Definition of MOS impedance.

per section. per section.
MRA526
30
Gp
(dB)
25
20
N
15 \\\
P~
N
10
(—b 5
Zj Z| measrs
0
50 150 250 350 450 550
f (MH2)

Class-B operation; Vg = 28 V; I5q = 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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UHF power transistor BLT13
FEATURES DESCRIPTION
« High efficiency NPN silicon planar epitaxial transistor encapsulated in a
« High gain plastic SOT96-1 (SO8) SMD package.
¢ Internal pre-matched input. * - g
mas™
APPLICATIONS ‘ nfo r
AR n !
¢ Hand-held radio equipmentin common emltterclass | N : &
operation for 1.8 GHz Time Division MuItupIe [)e
(TDMA) communication systems. P fo r g
cf" rs
PINNING - SOT96-1 du
ol i HHHHe  sier °
PIN SYMBQE olfy1) BESCRIPTION
130D ™  |base
niliP .
A5 e emitter ™ o ;
Seé Fig.1 Simplified outline and symbol.
e e collector
QUICK REFERENCE DATA
RF performance at Ts < 60 °C in a common emitter test circuit.
f Vee PL Gp Nc
MODE OF OPERATION (MH2) ) W) (dB) (%)
Pulsed, class-AB 1800 6 2 >6 250
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UHF power transistor BLT13
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 20 \
Vceo collector-emitter voltage open base - 10 Vv
VEBO emitter-base voltage open collector - 2.5 Vv
Ic collector current (DC) - 1 A
Ptot total power dissipation Ts =130 °C; note 1 - 1 W
Tstg storage temperature -65 +150 °C
T; operating junction temperature - 175 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-s thermgl resigtance from junctionto | Pyt =1 W; Ts = 130 °C; note 1 45 K/W
soldering point
Note to the “Limiting values” and “Thermal characteristics”
1. Tsis the temperature at the soldering point of the collector pin.
CHARACTERISTICS
T; =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vericeo | collector-base breakdown voltage open emitter; Ic =5 mA 20 - Vv
Vericeo | collector-emitter breakdown voltage | open base; Ic = 10 mA 10 - Vv
VrjeBo | emitter-base breakdown voltage open collector; Ilg = 1 mA 25 - \Y
lces collector leakage current Vee=6V; Vge=0 - 0.1 mA
hee DC current gain Vee=5V;Ilc =100 mA 30 150
Ce collector capacitance Veg=6V;lg=ig=0;f=1MHz - 8 pF
Cre feedback capacitance Vee=6V;lc=0;f=1MHz - 6 pF
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UHF power transistor BLT13
APPLICATION INFORMATION
RF performance at T < 60 °C in a common emitter test circuit (note 1).
f Vce Ica PL Gp nc
MODE OF OPERATION (MHz) (mA) W) (dB) (%)
Pulsed, class-AB; =6 >50
' ’ 1 2 2
8=1:8t,<5ms 800 typ. 8.5 typ. 65

Note

1. Tsis the temperature at the soldering point of the collector pin.

Ruggedness in class-AB operation

The BLT13 is capable of withstanding a load mismatch corresponding to VSWR = 6 : 1 through all phases under the

following conditions: 8 = 1: 8; t, <5 ms; f = 1800 MHz; Vcg = 8.5 V; PL =2 W; Ts <60 °C.

MGD236

10
Gp Gp nc
(dB) (%)
/
8 7 80
6 60
ng
4 7 40
/
2 20
0 0

PL(W)

Pulsed, class-AB; 8 =1:8; t, < 5ms; f = 1800 MHz; Vce =6 V;
lcg =2 mA; tuned at P =2 W; Ts <60 °C.

Fig.2 Power gain and collector efficiency as
functions of load power; typical values.
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UHF power transistor

FEATURES

« High efficiency

¢ High gain

¢ Internal pre-matched input.

APPLICATIONS

¢ Hand-held radio equipment in common emitter class- M‘
operation for 1.8 GHz Time Division Multipl

DESCRIPTION

NPN silicon planar epitaxial transistor encapsulated in a

Preliminary specification

plastic SOT96-1 (SO8) SMD package.

BLT14

(TDMA) communications systems. P KEL
of?
PINNING - SOT96-1 d U ct
LPT8 ] ﬂ
PIN SYMBOL g4 {¥} 'DESCRIPTION
1,8 : “p@ ™ |base
ééS?hi e emitter
S 3,6 é collector

=

NARS o jn 10

10 0 O Ha

MAM227

for™

c

Fig.1 Simplified outline and symbol.

QUICK REFERENCE DATA

RF performance at T < 60 °C in a common emitter test circuit.

f Vce PL Gp Nc
MODE OF OPERATION (MHz) ) W) (dB) (%)
Pulsed, class-AB 1800 4.8 1.6 >6 >50
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UHF power transistor BLT14
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 16 \Y
Vceo collector-emitter voltage open base - 8 Vv
VEeBo emitter-base voltage open collector -~ 2.5 Vv
Ic collector current (DC) - 1 A
Prot total power dissipation s =130 °C; note 1 - 1 W
Tstg storage temperature -65 +150 °C
T operating junction temperature - 175 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rih j-s therm{al resigtance from junctionto | Pyt =1 W; Ts = 130 °C; note 1 45 K/W
soldering point
Note to the “Limiting values” and “Thermal characteristics”
1. Tsis the temperature at the soldering point of the collector pin.
CHARACTERISTICS
Tj =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vgriceo | collector-base breakdown voltage open emitter; Ic = 5 mA 16 - Vv
Vericeo | collector-emitter breakdown voltage | open base; Ic = 10 mA 8 = \
ViereBo | emitter-base breakdown voltage open collector; Ilg = 1 mA 2.5 - \
lces collector leakage current Vee=4.8V;Vge=0 - 0.1 mA
hre DC current gain Vee=5V;Ilc=100 mA 30 150
Ce collector capacitance Veg=4.8V;lg=ig=0;f=1MHz - 8 pF
Cia feedback capacitance Vee=4.8V;lc=0;f=1MHz - 6 pF
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UHF power transistor BLT14
APPLICATION INFORMATION
RF performance at T < 60 °C in a common emitter test circuit (note 1).
f Vce lca P Gp Nc
MODE OF OPERATION (MHz) V) (mA) W) (dB) (%)
Pulsed, class-AB; 26 250
: ' 1800 4.8 2 1.6
6=1:8;tp,<5ms typ. 7.5 typ. 65

Note

1. Tsis the temperature at the soldering point of the collector pin.

Ruggedness in class-AB operation

The BLT14 is capable of withstanding a load mismatch corresponding to VSWR = 6 : 1 through all phases under the

following conditions: § =1 : 8; t, <5 ms; f = 1800 MHz; Vce =6.5V; PL=1.6 W; Ts < 60 °C.

Pulsed, class-AB; & = 1: 8; t, < 5 ms; f = 1800 MHz; Vcg = 4.8 V;
lca=1.6 mA; tuned at P = 1.6 W; Ts <60 °C.

Fig.2 Power gain and collector efficiency as
functions of load power; typical values.

MGD234
10 100
Gp nc
(dB) G %)
P —
8 ra - 80
Sl
nc \\
6 /r N 60
4 /) 40
2 20
0 0
0 1
PL(W)
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UHF power transistor

Product specification

BLT50

FEATURES

e SMD encapsulation

o Gold metallization ensures
excellent reliability.

DESCRIPTION

NPN silicon planar epitaxial
transistor encapsulated in a SOT223
surface mounted envelope and
designed primarily for use in
hand-held radio equipment in the
470 MHz communications band.

PINNING - SOT223

QUICK REFERENCE DATA
RF performance at Tg < 60 °C in a common emitter class-B test circuit (see
note 1).

MODE OF OPERATION | f(MHz) | Vce (V) | PL(W) | G, (dB) | n (%)
c.w. narrow band 470 75 1.2 > 10 > 55
Note

1. Tg=temperature at soldering point of collector tab.

PIN CONFIGURATION

PIN DESCRIPTION
1 emitter
2 base
3 emitter
4 collector

April 1991

4
Cc
b

MBB012 e

1 L 12 3

Top view Ms8002

Fig.1 Simplified outline and symbol.
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UHF power transistor BLTS50

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 20 v
Veeo collector-emitter voltage open base - 10 Vv
Veso emitter-base voltage open collector - 3 v
e loay collector current DC or average value |- 500 mA
lem collector current peak value - 1.5 A

f > 1MHz
Pt total power dissipation f > 1 MHz; - 2 W
Ts=103°C
(note 1)
Teig storage temperature range -65 150 °C
T operating junction temperature - 175 °C
Note

1. Tg =temperature at soldering point of collector tab.

MEA217
’
-
Ic
(A)
0.5
\Y
\
\
0.2
0.1
1 0 100
Vee V)
Ts=103°C.
Fig.2 DC SOAR.
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS | MAX. | UNIT
Ry is00) from junction to soldering point | P, =2 W, 36 KW
T,=103°C
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UHF power transistor BLT50
CHARACTERISTICS
Tj =25°C.
SYMBOL PARAMETER CONDITIONS MIN. TYR MAX. | UNIT
Vgricso collector-base breakdown voltage open emitter; 20 - - Vv
lc=5mA
Vgriceo collector-emitter breakdown voltage open base; 10 - - v
lc=10mA
Vsrieso emitter-base breakdown voltage open collector; 3 - - \'
le=1mA
lces collector-emitter leakage current Vge = 0; - - 250 HA
Vee=10V
Nee DC current gain Vee=5V, 25 - -
I =300 mA
Egar second breakdown energy L =25mH; 0.55 - - mJ
Rge =10 Q;
f=50 Hz
C, collector capacitance Veg=75V, - 47 6 pF
le=1.=0;
f=1MHz
Coe feedback capacitance Vee=75V, - 29 45 pF
le=0;
f=1MHz
MEA218
10
CC
(PF)
1A
N
6
\\
~—1_|
4
2
0
0 2 4 6 8 10
Ves (V)
le=i,=0;f=1MHz.
Fig.3 Collector capacitance as a function of
collector-base voltage, typical values.
April 1991 175



Philips Semiconductors

Product specification

UHF power transistor BLT50
APPLICATION INFORMATION
RF performance at T, < 60 °C in a common emitter class-B test circuit.
MODE OF »
OPERATION f (MHZ) VCE (V) PL (W) Gp (dB) Ne ( /°)
c.w. narrow band 470 7.5 1.2 > 10 > 55
typ. 1.2 | typ. 65
MEA219 MEA220
16 2
Gp 100 -
(dB) L1
15 — n PL s
~~_Cp (%) W)
P 80 <
— /
8 " /
/
L —7] /
60
4
40
0 0
0.6 1.0 1.4 1.8 22 0 100 200
PL(W) Pp (mW)
Vee =7.5V; f=470 MHz. Vee =75V, f=470 MHz.
Fig.4 Gain and efficiency as functions of load Fig.5 Load power as a function of drive power,
power, typical values. typical values.

Ruggedness in class-B operation

The BLT50 is capable of
withstanding a load mismatch
corresponding to VSWR = 50:1
through all phases at rated output
power, up to a supply voltage of 9 V,
f =470 MHz and T4 < 60 °C, where
T, is the temperature at the
soldering point of the collector tab.
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UHF power transistor BLT50

50 Q

Fig.6 Class-B test circuit at f = 470 MHz.

List of components (see test circuit)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1 film dielectric trimmer 1.4t05.5pF 2222 809 09004
c2 film dielectric trimmer 1.41t05.5pF 2222 809 09001
C3 film dielectric trimmer 2to 9 pF 2222 809 09002
C4 film dielectric trimmer 2to 9 pF 2222 809 09005
C5 multilayer ceramic chip capacitor (note 1) | 100 pF

Cé multilayer ceramic chip capacitor (note 1) [ 1 nF

C7 63 V electrolytic capacitor 22 uF

L1 stripline (note 2) 50 Q 54 mm x 4.7 mm

L2 5 turns enamelled 0.4 mm copper wire int. dia. 3 mm

L3; L7 grade 3B1 Ferroxcube wideband RF 4312 020 36640

choke

L4 stripline (note 2) 50 Q 36 mm x 4.7 mm

L5 1 turn enamelled 1.4 mm copper wire 5nH int. dia. 4 mm

L6 3 turns enamelled 0.4 mm copper wire int. dia. 3 mm

R1, R2 0.25 W metal film resistor 10 Q, 5%
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 printed circuit board, with PTFE fibre-glass dielectric
(g, = 2.2); thickness V16 inch.
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UHF power transistor BLT50

140 mm o

The circuit and components are situated on one side of a copper-clad PTFE fibre-glass board; 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.

Fig.7 Component layout for 470 MHz class-B test circuit.
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UHF power transistor BLT50
MEA221 MEA222
4 20
Z; Zy,
(] (Q) ~
3 15
__.__r—'—-""'}"L’_ o 21
/ N
/ N
/ D
—TTr ~N
X |2
1 : 5
/
0 0
350 450 550 650 350 450 550 650
f (MHz) f (MHz)

Class-B operation; Veg =75V, P = 1.2 W.

Fig.8 Inputimpedance (series components) as
a function of frequency, typical values.

Class-B operation; Ve =7.5V; P = 1.2 W.

Fig.9 Load impedance (series components) as
a function of frequency, typical values.

ZL measst

Fig.10 Definition of transistor impedance.

MEA223

16
Gp
(dB)
.
12 =]
\ \
8
4
0
350 450 550 650

f (MHz)

Class-B operation; Veg =75 V; P =1.2W.

Fig.11 Power gain as a function of frequency,
typical values.
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UHF power transistor BLT52
FEATURES DESCRIPTION
o Emitter ballasting resistors for an optimum NPN silicon planar epitaxial transistor encapsulated in a
temperature profile ceramic SOT409A (SO8) SMD package.
¢ Gold metallization ensures excellent reliability. o
rm e
APPLICATIONS fO
RY T
« Common emitter class-B operation in portable radio ‘ NA 5 !
transmitters in the 470 MHz communlcatlon b ‘ M Sl
L r :1 b
PINNING - SOT409A ors fO ’ Y
j 21 Ct ik ©
op view
PIN symoL | ;gseqﬂlprﬁN
1,4,5,8 E SeEHﬁer
£ % b
5 SP hit i . Fig.1 Simplified outline and symbol.
aP7 c collector
Se
QUICK REFERENCE DATA
RF performance at T < 60 °C in a common emitter test circuit.
f VCE PL Gp Nc
MODE OF OPERATION (MHz) V) W) (dB) (%)
>8 >50
= g typ. 9.5 typ. 65
CW, class-B 470 Lok o
>8 250
6 3
typ. 9.5 typ. 55
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UHF power transistor BLT52
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vceo collector-base voltage open emitter - 20 Vv
Vceo collector-emitter voltage open base - 10 \"
VEBO emitter-base voltage open collector - 3 Vv
Ic collector current (DC) - 2.5 A
Prot total power dissipation Ts<60°C - 23 w
Tstg storage temperature —-65 +150 £
T; operating junction temperature - 200 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rih j-mb thermal resistance from junctionto | Pyt =23 W; Ts <60 °C
g 6 K/W
mounting base
CHARACTERISTICS
T; =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vericeo | collector-base breakdown voltage open emitter; I = 20 mA 20 - - Vv
Vericeo | collector-emitter breakdown voltage | open base; Ic = 40 mA 10 - - \
Verieo | emitter-base breakdown voltage open collector; lg = 4 mA 3 - - \
Ices collector leakage current Vee=7.5V; Vge=0 - - 1 mA
hee DC current gain Vece=5V;lc=12A 25 - -
Ce collector capacitance Veg=75V;lg=ig=0;f=1MHz |- 24 - pF
Cre feedback capacitance Vee=75V;lc=0;f=1MHz - 17 - pF
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UHF power transistor BLT52
APPLICATION INFORMATION
RF performance at T¢ < 60 °C in a common emitter test circuit.
f Vce PL Gp Nc
MODE OF OPERATION %
(MHz) V) (W) (dB) (%)
28 250
75 7 yp. 95 typ. 65
CW, class-B 470 e =
>8 >50
6 3
typ. 9.5 typ. 55

Ruggedness in class-B operation

The BLT52 is capable of withstanding a load mismatch corresponding to VSWR = 10 : 1 through all phases under the
following conditions: f = 470 MHz; Vce =9 V; PL=7 W; Ts < 60 °C.

MGD256
16 80
Gp nc
(dB) n/c/ (%)
12 v 60
ey ™~
8 \\ 40
N
~
4 20
0 0
0 2 4 6 8 10
PL (W)
CW, class-B; f = 470 MHz; Vce =6 V;
tuned at P =3 W; T, <60 °C.
Fig.2 Power gain and collector efficiency as
functions of load power; typical values.

PL
(w)

MGD257

Pin (W)
CW, class-B; f = 470 MHz; Vee =6 V;
tuned at P =3 W, T; <60 °C.

Fig.3 Load power as a function of input
power; typical values.
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UHF power transistor BLT52
MGD258 MGD259
12 100 10
Gp nc PL
(dB) Gp (%) (W) //‘
10 80 8 -
/ ™~ /
N 7
8 > ] 60 6 /
Tlcl/
7
6 40 4
: /
V
4 20 2
2 0 0
0 2 4 6 8 10 0 0.5 1.0 15 2.0
PL (W) Pin (W)
CW, class-B; f =470 MHz; Vge = 7.5 V; CW, class-B; f =470 MHz; Vge = 7.5V,
tuned at P =7 W; Ts <60 °C. tuned at P =7 W; Ts <60 °C.
Fig.4 Power gain and collector efficiency as Fig.5 Load power as a function of input
functions of load power; typical values. power; typical values.
MGD260 MGD261
1.2 4
Z; 2
Q)
(@) ) RL
//l P~ 3 //
0.8 /’
pied
L— .
/
0.4
1
== XL |
0 0
400 420 440 460 480 400 420 440 460 480
f (MHz) f (MHz)
CW, class-B; Vcg=7.5V; PL=7 W; T; <60 °C. CW, class-B; Vcg=7.5V; P =7 W; T;< 60 °C.
Fig.6 Inputimpedance as a function of frequency Fig.7 Loadimpedance as a function of frequency
(series components); typical values. (series components); typical values.
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UHF power transistor

Product specification

BLT53

FEATURES
¢ Emitter-ballasting resistors for
an optimum temperature profile

Gold metallization ensures
excellent reliability

Withstands full load mismatch.

DESCRIPTION

NPN silicon planar epitaxial
transistor encapsulated in a 4-lead
SOT122D studless envelope with a
ceramic cap. It is designed for
common emitter, class-B operation
in portable radio transmitters in the
470 MHz communications band. All
leads are isolated from the mounting
flange.

PINNING - SOT122D

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

MODE OF f Vee P, G, Ne
OPERATION (MHz) (V) (W) (dB) (%)
c.w. class-B 470 18 8 > 6 > 60
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.

PIN DESCRIPTION
1 collector
2 emitter
3 base
4 emitter

May 1991

PIN CONFIGURATION

MBB012 e

MSB055

Fig.1 Simplified outline and symbol.
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UHF power transistor BLT53
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vero collector-base voltage open emitter - 20 Vv
Veeo collector-emitter voltage open base - 10 \"
Veso emitter-base voltage open collector - 3 \
ler lcav collector current DC or average value |- 25 A
lem collector current peak value - 75 A

f>1MHz
P total power dissipation RF operation; - 35.5 W
Tee =25 %€
Ty storage temperature range -65 150 °C
T junction operating temperature - 200 °C
. MCD192 50 MceD193
Piot <
w) N (3)
| 40 N
& o NN
N N
70°C \\\
30 N \
§ \\ \\
NN
20 N
\\
N
10
o, 10 100 % 40 80 120 160
Vee V) T (°€)

(1) Continuous DC operation.
(2) Continuous RF operation (f > 1 MHz).
(8) Short time operation during mismatch (f >

1 MHz).
Fig.2 DC SOAR. Fig.3 Power derating curve.
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS | MAX. | UNIT
R imemm | from junction to mounting base | P, =35.5W; |4.9 K/W
This=25°0C
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UHF power transistor BLT53

CHARACTERISTICS

T,=25°C.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
Vgricso collector-base breakdown voltage open emitter; 20 - - \"
lc =20 mA
Vigriceo collector-emitter breakdown voltage open base; 10 - - "
lc =40 mA
Vgrjeso emitter-base breakdown voltage open collector; 3 - - \
le=4mA
lees collector-emitter leakage current Vge = 0; - - 1 mA
Vee=10V
Nee DC current gain Vee=5V, 25 - -
lc=12A
fr transition frequency Vee=75V, - 39 - GHz
le=16A
C; collector capacitance Veg=75V, - 24 - pF
le=1,=0;
f=1MHz
Ce. feedback capacitance Vee=75V,; - 17 - pF
IC =0U;
f=1MHz
Curss collector-mounting base capacitance f=1MHz - 1.2 - pF
80 MCD194 - MCD195
Cc
"FE (oF)
i 40
L— T
30 N
40
e |
20
20
10
0 0
0 2 4 6 0 4 8 12
Ic (A) Veg (V)
Vee=5V. le=i,=0;f=1MHz
Fig.4 DC current gain as a function of collector Fig.5 Collector capacitance as a function of
current, typical values. collector-base voltage, typical values.
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UHF power transistor

BLT53

MCD196
fr
(GHz)
—
s
\\\
2 4 6
Ig (A)
Veg=75V.
Fig.6 Transition frequency as a function of
emitter current, typical values.
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Product specification

UHF power transistor BLT53
APPLICATION INFORMATION
RF performance at T, = 25 °C in a common emitter test circuit.
MODE OF f Vee P, G, Ne
OPERATION (MHz) v) (W) (dB) (%)
c.w. class-B 470 7.5 8 > 6 > 60
typ. 6.8 |typ. 65
10 MCD197 70 12 MCD198
Gp \L n Ul
(dB) - (%) El. =
8 60 W) ]
1
Noe 8 //
: \{ 5 /]
AN
4 40
T/
2 ! 30
0 20 0
0 4 8 12 0 1 2 3 4
PL (W) Pp (W)
Class-B operation; Vee = 7.5 V; f = 470 MHz. Class-B operation; Vo = 7.5 V; f = 470 MHz.
Fig.7 Gain and efficiency as functions of load Fig.8 Load power as a function of drive power,
power, typical values. typical values.

Ruggedness in class-B operation

The BLT53 is capable of
withstanding a full load mismatch
corresponding to VSWR = 50:1
through all phases at rated output
power, up to a supply voltage of 9V,
and f = 470 MHz.

May 1991
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UHF power transistor

BLTS53

L4 .

c7

CB,W

output

4=

f 500

[

- —0
R2 C6
_:_I 7258637.1

o +Vee

Fig.9 Class-B test circuit at f = 470 MHz.

List of components (see test circuit)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1, C2, C7, C8 | film dielectric timmer 2to 9 pF 2222 809 09002
C3, C4 multilayer ceramic chip capacitor 15 pF
C5 feed-through capacitor 100 pF
C6 polyester capacitor 33nF
L1 stripline (note 1) 44 Q 41.1 mm x5 mm
L2 13 turns closely wound enamelled 0.5 mm | 320 nH int. dia. 4 mm
copper wire
L3 2 turns enamelled 1 mm copper wire int. dia. 4 mm;
pitch 1.5 mm;
leads 2 x 5 mm
L4 stripline (note 1) 44 Q 52.7 mm x 5 mm
L5 grade 3B1 Ferroxcube wideband HF choke 4312 020 36640
R1 0.25 W carbon resistor 1Q, 5%
R2 0.25 W carbon resistor 10 Q, 5%
Note

1. The striplines are mounted on a double copper-clad printed circuit board, with PTFE fibre-glass dielectric
(e, = 2.74); thickness V46 inch.

May 1991
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UHF power transistor BLT53

input
500

C3 rivet output
R1 o 500

H . 47mm

7258638.1

-~ 1] ——»

The circuit and components are situated on one side of a copper-clad PTFE fibre-glass board; 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 hollow rivets.

Fig.10 Component layout for 470 MHz class-B test circuit.
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UHF power transistor BLT53
3 MCD199 ) MCD200
4 z, B
7 @)
() 5
2
L] :
. X; /
X
L - 2 C
L
0400 440 480 520 N 4400 440 480 520
f (MHz) f (MHz)

Class-B operation; Veg = 7.5V, P =8 W.

Fig.11 Input impedance (series components) as
a function of frequency, typical values.

Class-B operation; Ve =7.5 V; P =8 W.

Fig.12 Load impedance (series components) as
a function of frequency, typical values.

-

i |
ZL  mBasst

Fig.13 Definition of transistor impedance.

MCD201

10
Gp
(dB)
8
s —
6 —~—1
4
2
0
400 440 480 520
f (MHz)

Class-B operation; Vge = 7.5 V; P = 8 W.

Fig.14 Power gain as a function of frequency,
typical values.
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Preliminary specification

UHF power transistor

BLT61

FEATURES
« High efficiency

DESCRIPTION

NPN silicon planar epitaxial transistor encapsulated in a

« High gain plastic SOT96-1 (SO8) SMD package.
¢ Internal pre-matched input Al
L4 bl
» Low supply voltage. md
infof
APPLICATIONS ‘ N AR " in
c
¢ Hand-held radio equipmentin common emi Ebm [ ) €
operation for 900 MHz communication : fO r b
cto
PINNING - SOT96-1 ndu 4
e 1H H H H4 MAM227
PIN SYMBQE 7Y} DESCRIPTION
1,8 410D ~ |base
2 59h’hpe emitter
Seé Fig.1 Simplified outline and symbol.
3,6 o collector
QUICK REFERENCE DATA
RF performance at T < 60 °C in a common emitter test circuit.
f Vce P G Nc
MODE OF OPERATION B
(MHz) V) (W) (dB) (%)
CW, class-AB 900 36 1.2 typ. 13 typ. 63
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Preliminary specification

UHF power transistor BLT61
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veso collector-base voltage open emitter - 20 Vv
Vceo collector-emitter voltage open base - 10 \
VEBoO emitter-base voltage open collector - 35 \
Ic collector current (DC) - 650 mA
Piot total power dissipation Ts = 115 °C; note 1 - 2 w
Tstg storage temperature -65 +150 °C
T; operating junction temperature - 175 °c
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rin j-s thermal resistance from junctionto | Pyt =2 W; Ts = 115 °C; note 1
: . 35 KW
soldering point
Note to the “Limiting values” and “Thermal characteristics”
1. Tsis the temperature at the soldering point of the collector pin.
CHARACTERISTICS
Tj =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vgriceo | collector-base breakdown voltage open emitter; Ic = 5 mA 20 - Y
Verjceo | collector-emitter breakdown voltage | open base; Ic = 10 mA 10 - \%
Vgriero | emitter-base breakdown voltage open collector; Il = 1 mA 3i5 - \%
Ices collector leakage current Vce=3.6V;Vge=0 - 0.1 mA
hee DC current gain Vee=3.6V;lc=100 mA 30 150
Ce collector capacitance Veg=3.6V;lg=ig=0;f=1MHz - tbf pF
Cie feedback capacitance Vce=86V;lg=0;f=1MHz - tbf pF

1996 Feb 05
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Preliminary specification

UHF power transistor BLT61
APPLICATION INFORMATION
RF performance at T < 60 °C in a common emitter test circuit (note 1).
f Vce Ica PL Gp nc
MODE OF OPERATION (MHz) W) (mA) W) (dB) (%)
CW, class-AB 900 3.6 2 1.2 sk =5
e ' ' typ. 13 typ. 63
Note

1. Tsis the temperature at the soldering point of the collector pin.

Ruggedness in class-AB operation

The BLT61 is capable of withstanding a load mismatch corresponding to VSWR = 10 : 1 through all phases under the
following conditions: f = 900 MHz; Vce =5 V; lcq =2 mA; P_=1.45 W; T <60 °C.

MGD235
14 100
(35) % (T]/CS
— P
12 B 80 )
\'('
nc i
10 60
/
8 40
6 20
4 0
0.8 1.2 2.0
PL (W)

f = 900 MHz; Ve = 3.6 V; log = 2 mA; tuned at P_ = 1.2 W.

Fig.2 Power gain and collector efficiency as
functions of load power; typical values.
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UHF power transistor BLT62
FEATURES DESCRIPTION
« High efficiency NPN silicon planar epitaxial transistor encapsulated in a
« High gain plastic SOT96-1 (SO8) SMD package.
« Internal pre-matched input. at i s ) n

APPLICATIONS fo rm

- ARY in in
* Hand-held radio equipment in common emitter clas ﬁ‘ 8
operation for 900 MHz Time Division Multi ?}Ei @

(TDMA) communication systems. P

S b
ucto’
PINNING - SOT96-1 d
jeol! TEHH e
PIN SYMBQlo g1 “bEScRIPTION 1 4 wavezr
18Phﬂ|p3o bas'e
5; eze; 6’ i :Z;II::t;r Fig.1 Simplified outline and symbol.

QUICK REFERENCE DATA
RF performance at T < 60 °C in a common emitter test circuit.

f Vce P G Nc
MODE OF OPERATION P
(MHz) v) W) (dB) (%)
Pulsed, class-AB 900 3.6 3 typ. 9.5 typ. 63
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UHF power transistor BLT62
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 15 Vv
Vceo collector-emitter voltage open base - 8 \
Veso emitter-base voltage open collector - 3.5 \"
Ic collector current (DC) - 650 mA
Ptot total power dissipation Ts =115 °C; note 1 - 2 W
Tstg storage temperature -65 +150 L&
T; operating junction temperature - 175 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-s thermgl resi§tance from junctionto | Pyoy =2 W; T = 115 °C; note 1 30 KW
soldering point
Note to the “Limiting values” and “Thermal characteristics”
1. Tsis the temperature at the soldering point of the collector pin.
CHARACTERISTICS
Tj =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Viericeo | collector-base breakdown voltage open emitter; Ic = 5 mA 15 - Vv
V@ericeo | collector-emitter breakdown voltage | open base; Ic= 10 mA 8 - \%
Vierieeo | emitter-base breakdown voltage open collector; [ = 1 mA 35 - \
lces collector leakage current Vce=36V; Vge=0 - 0.1 mA
heg DC current gain Vce=3.6V;lc=100 mA 30 150
Cc collector capacitance Veg=3.6V;lg=ig=0;f=1MHz - tbf pF
Cre feedback capacitance Vce=36V;lc=0;f=1MHz - tbf pF
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UHF power transistor BLT62
APPLICATION INFORMATION
RF performance at Tg < 60 °C in a common emitter test circuit (note 1).
f Vce Ica PL Gp Nc
MODE OF OPERATION (MH2) ) (mA) W) (dB) (%)
_AR- >8 250
Pulse.d, .class AB; 900 36 > 3
8=1:8t,<5ms typ. 9.5 typ. 63

Note
1. Tsis the temperature at the soldering point of the collector pin.

Ruggedness in class-AB operation

The BLT62 is capable of withstanding a load mismatch corresponding to VSWR = 10 : 1 through all phases under the
following conditions: 6 = 1: 8; t, <5 ms; f = 900 MHz; Vce =5 V; Icg =2 mA; P = 3.5 W; Ts < 60 °C.

MGD189

16 80
Gp nc
(dB) e (%)
S
12 L 60
AN
8 // 40
4 20
0 0
0 1 2 3 4
PL (W)

Pulsed, class AB; f = 900 MHz; Vce =3.6 V;
lcq=2mA; PL=35W,; Ts<60°.

Fig.2 Power gain and collector efficiency as
functions of load power; typical values.
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UHF power transistor BLT70

FEATURES
¢ Very high efficiency
¢ Low supply voltage.

APPLICATIONS

¢ Hand-held radio equipmentin common emitter class-AB ¢
operation in the 900 MHz communication band.

DESCRIPTION

NPN silicon planar epitaxial transistor encapsulated in a
plastic SOT223H SMD package.

el s

PINNING - SOT223H Top view

PIN SYMBOL DESCRIPTION

emitter

base
emitter
collector

A WO N =
O ®© T o

Fig.1 Simplified outline and symbol.

QUICK REFERENCE DATA
RF performance at T < 60 °C in a common emitter test circuit (see Fig.7).

f Vce PL Gp nc
MODE OF OPERATION (MHz) V) (mW) (dB) (%)
CW, class-AB 900 4.8 600 >6 >60

1996 Feb 06 198




Philips Semiconductors

Product specification

UHF power transistor BLT70

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veso collector-base voltage open emitter - 16 Vv
Vceo collector-emitter voltage open base - 8 \"
VEBO emitter-base voltage open collector - 2.5 \"

Ic collector current (DC) - 250 mA
Ptot total power dissipation Ts =60 °C; note 1 - 24 w

Tstg storage temperature -65 +150 °C

T; operating junction temperature - 175 °C
THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-s thermgl resis.tance from junctionto | Pyt =2.1 W; Ts = 60 °C; note 1 55 K/W
soldering point

Note to the “Limiting values” and “Thermal characteristics”
1. Tsis the temperature at the soldering point of the collector pin.

MGD197

Ptot
(w)

100

Fig.2 DC SOAR.
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UHF power transistor BLT70
CHARACTERISTICS
T; = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vericeo | collector-base breakdown voltage open emitter; Ic = 0.5 mA 16 - \"
Vericeo | collector-emitter breakdown voltage | open base; Ic = 5 mA 8 - Vv
VsrEBO | emitter-base breakdown voltage open collector; Ig = 0.2 mA 245 - Vv
Ices collector leakage current Vee=7V;Vge=0 - 0.1 mA
hee DC current gain Vce=4.8V;Ilc =100 mA 25 -
Ce collector capacitance Veg=4.8V;lg=ig=0;f=1MHz - 3.5 pF
Cre feedback capacitance Vee=4.8V;lc=0;f=1MHz - 2.5 pF
MGD198 MGD199
100 4
hre Co
- (pF)
LT | 3

40 N

~
1 \\\
20 —
0 0
0 100 200 | o 300 0 4 8 12 16
c (mA) Veg (V)
Vce=4.8V; Tj=25°C. lg=ig=0;f=1MHz Tj=25°C.
Fig.3 DC current gain as a function of collector Fig.4 Collector capacitance as a function of
current; typical values. collector-base voltage; typical values.
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UHF power transistor BLT70
APPLICATION INFORMATION
RF performance at Ts < 60 °C in a common emitter test circuit (see note 1 and Fig.7).
f Vce Ica PL Gp Nc
MODE OF OPERATION (MHz) V) (mA) W) (dB) (%)
>6 260
CW, class-AB 900 4.8 0.01 0.6
typ. 8.1 typ. 73
Note

1. Tsis the temperature at the soldering point of the collector pin.

Ruggedness in class-AB operation

The BLT70 is capable of withstanding a load mismatch corresponding to VSWR = 6 : 1 through all phases under the
following conditions: f = 900 MHz; Vcg = 6.5 V; P = 0.5 W; T; < 60 °C.

10
G Gp
(dB)

8 / \\

=
nc 7

6 /

4 /

2

0

0 0.2 0.4 06 0.8
PL (W)

f =900 MHz; Vce = 4.8 V; Icq = 0.01 mA; Ts < 60 °C.

100

nc
(%)
80

60

40

20

Fig.5 Power gain and collector efficiency as
functions of load power; typical values.

1.0

W)

0.8

0.6

0.4

0.2

MGD201

=900 MHz; Vcg = 4.8 V; Icq = 0.01 mA; Tg < 60 °C.

100

PN (MW)

200

Fig.6 Load power as a function of input
power; typical values.
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UHF power transistor

BLT70

Test circuit information

+Vg
C11
4
L8 R3
+
C8
I, 1 -
L7
c2 c4 DUt
L1 L2 L6
= T [ ] T [

o ci
npu
500 i 1

Vs = Vpias = typ. 4.8 V.

L9 L10 c
a2 @
.]7_010 fmz C13 s

Fig.7 Common emitter test circuit for class-AB operation at 900 MHz.

MGD205
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Product specification

UHF power transistor

BLT70

List of components used in test circuit (see Figs 7 and 8)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE No.
C1, C6, C9, C14 | multilayer ceramic chip capacitor; | 100 pF
note 1
c2 multilayer ceramic chip capacitor; |1 pF
note 1
C4 multilayer ceramic chip capacitor; |2.4 pF
note 1
C8, C5,C12, C13 | film dielectric trimmer 1.4t05.5 pF 2222 809 09004
Cc7 multilayer ceramic chip capacitor; |5.1 pF
note 1
Cc8 tantalum capacitor 1pF 35V
C10 multilayer ceramic chip capacitor; |2.7 pF
note 1
C11 tantalum capacitor 100 uF, 20V
L1 stripline; note 2 50 Q length 29.1 mm
width 5 mm
L2 stripline; note 2 50 Q length 21 mm
width 5 mm
L3 8 turns enamelled 0.8 mm copper |216 nH length 7 mm
wire internal dia. 4.5 mm
L4 stripline; note 2 50 Q length 1 mm
width 5 mm
L5 stripline; note 2 50 Q length 3 mm
width 2.5 mm
L6 stripline; note 2 50 Q length 12 mm
width 5 mm
L7 8 turns enamelled 0.8 mm copper | 105 nH length 7 mm
wire internal dia. 3.4 mm
L8 grade 3B Ferroxcube wideband 4132 020 36640
HF choke
L9 stripline; note 2 50 Q length 12 mm
width 5 mm
L10 stripline; note 2 50 Q length 28 mm
width 5 mm
R1 metal film resistor 0.1W,15Q
R2 metal film resistor 0.1 W, 390 Q
R3 metal film resistor 0.6W,10Q
T NPN transistor BD139
Notes

1. American Technical Ceramics type 100A or capacitor of same quality.

2. The striplines are on a double copper-clad printed-circuit board, with DUROID dielectric (g, = 2.2); thickness Y4¢";
thickness of the copper sheet 2 x 35 pm.
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UHF power transistor

BLT70

139

MGD206

Dimensions in mm.

The components are situated on one side of the copper-clad PCB, the other side is unetched and serves as a ground plane.
Earth connections from the component side to the ground plane are made by through metallization.

Fig.8 Printed-circuit board and component lay-out for 900 MHz class-AB test circuit in Fig.7.
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UHF power transistor BLT70
MGD202 MGD203
20 40
Zi ZA’
@ o
16 !
i
20
12
10
8 %
| ] o
L] XL
4 -10
0 -20
800 850 900 950 1000 800 850 900 950 1000
f (MHz) t (MHz)

Vee =48 V; Icg = 0.01 mA; P = 0.6 W; T, < 60 °C.

Fig.9 Inputimpedance as a function of frequency
(series components); typical values.

Vee =48 V; lcg = 0.01 mA; P = 0.6 W; Ts < 60 °C.

Fig.10 Loadimpedance as a function of frequency
(series components); typical values.

MGD204

12
Gp
(dB)
—
oo
. — |
==
4
0
800 850 900 950 1000

f (MHz)

Vee =48 V; lgg = 0.01 mA; P = 0.6 W; T, < 60 °C.

Fig.11 Power gain as a function of
frequency; typical values.

Z | MBA4st

Fig.12 Definition of transistor impedance.
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UHF power transistor BLT71
FEATURES
» Very high efficiency
* Low supply voltage.
APPLICATIONS %
» Hand-held radio equipment in common emitter class-AB .
operation in the 900 MHz communications band.
b
DESCRIPTION
NPN silicon planar epitaxial transistor encapsulated in a e
SOT223 envelope. U U U
1 2 3
MAMO43 - 1
PINNING - SOT223 )
Top view
PIN SYMBOL DESCRIPTION

1 e emitter

2 b base

3 itt

: R Fig.1 Simplified outline and symbol.
B c collector

QUICK REFERENCE DATA
RF performance at T < 60 °C in a common emitter test circuit.

f VCE PL Gp Nc
MODE OF OPERATION (MHz) ) W) (dB) (%)
CW, class-AB 900 4.8 12 >6 >60
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Product specification

UHF power transistor BLT71
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 16 Y
Vceo collector-emitter voltage open base - 8 Y
VEeso emitter-base voltage open collector - 2.5 \%

Ic collector current (DC) - 500 mA

Ptot total power dissipation upto Tg=90°C - 3.5 w

Tstg storage temperature -65 +150 °C

T operating junction temperature - 175 °C
THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UNIT

Rihj-s thermal resistance from junction to | Py = 3.5 W; up to Ts = 90 °C; 24 KW
soldering point note 1
Note
1. Tgis the temperature at the soldering point of the collector lead.
CHARACTERISTICS
T; = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Viericeo | collector-base breakdown voltage open emitter; Ic = 0.5 mA 16 - - \
V(BR)CEO collector-emitter breakdown voltage | open base; Ic =10 mA 8 - - \'
V@eRriEeeo | emitter-base breakdown voltage open collector; Ig = 0.1 mA 2.5 - - \%
lces collector leakage current Vce=8V; Vge=0 - - 100 A
hre DC current gain Vce=5V; Ic=100 mA 25 - -

Cc collector capacitance Veg=4.8V;lg=ig=0;f=1MHz |- - 7 pF
Cre feedback capacitance Vee=4.8V;lc=0;f=1MHz - - 5 pF

1995 Aug 17

207



Philips Semiconductors Product specification

UHF power transistor BLT71
1 MLD129 6 MLD130
CC
Ic (0F)
(A)
4
\\
\
2 [~
[ —t—
oy
107" 1 10 102 % 4 8 12 16 20
Vee W)
Veg (V)
lg=ie=0;f=1MHz
T =90°C.
Fig.3 Collector capacitance as a function of
Fig.2 DC SOAR. collector-base voltage; typical values.
MLD131
150
hre
b |
100 //
50
0
0 200 400 600 800
Ic (mA)
Measured under pulsed conditions: t, < 300 ps; 8 < 0.01.
Vee=48V.
Fig.4 DC current gain as a function of collector
current; typical values.
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UHF power transistor BLT71
APPLICATION INFORMATION
RF performance at T < 60 °C in a common emitter test circuit.
f Vece Icq PL G Nc
MODE OF OPERATION ¥
(MHz) (V) (mA) (W) (dB) (%)
CW, class-AB 900 4.8 1 1.2 >6 260

Ruggedness in class-AB operation

The BLT71 is capable of withstanding a load mismatch corresponding to VSWR = 6 : 1 through all phases under the
following conditions: P = 1.2 W; Vg = 6.5 V; f = 900 MHz.

MLD132 1

10

(dB)

|
A

Vce=48V.
lcg=1mA.
f = 900 MHz.

1.6

g 2
PLW)

(%)
80

60

40

20

Fig.5 Powergain and efficiency as functions
of load power; typical values.

MLD133

2.0

w)

1.6

0.8

0.4

Vee=4.8V.
lcaq=1mA.
f =900 MHz.

Fig.6

100 200

300

400
P; (mW)

500

Load power as a function of input
power; typical values.
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UHF power transistor BLT71
+VS
L8 R1

*+Vbias -

Ccé Ccs8

% 5 |_7L7 » C9

fcz Tm = DUT o fcm c14f
- C1 T L1 T L2 L4 L5 L6 output
Sg’?{i—n iz 2 AJ_{ I—C;pm
4 fCS fcs ;07 ;010 c13 Ci15 ¢

: i : MLD134

Fig.7 Class-AB test circuit at 900 MHz.
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UHF power transistor

BLT71

List of components (see Figs 7 and 8)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE No.
C1,C6,C9,C16 | multilayer ceramic chip capacitor; | 100 pF
note 1
C2, C4, C12, C14 | multilayer ceramic chip capacitor; |1 pF
note 1
C8, C5, C13, C15 | film dielectric trimmer 1.41t05.5 pF 2222 809 09004
Cc7 multilayer ceramic chip capacitor; |6.8 pF
note 1
C8 tantalum capacitor 1uF, 35V
C10 multilayer ceramic chip capacitor; |5.1 pF
note 1
C11 tantalum capacitor 100 pF, 20 V
L1 stripline; note 2 50 Q length 28.5 mm
width 5 mm
L2 stripline; note 2 50 Q length 23 mm
width 5 mm
L3 11 turns enamelled 0.6 mm copper | 100 nH length 7.5 mm
wire internal dia. 3.3 mm
L4 stripline; note 2 50 Q length 1 mm
width 5 mm
L5 stripline; note 2 50 Q length 3 mm
width 2.5 mm
L6 stripline; note 2 50 Q length 9 mm
width 5 mm
L7 7 turns enamelled 0.6 mm copper |37 nH length 7.3 mm
wire internal dia. 3.3 mm
L8 grade 3B Ferroxcube wideband 4132 020 36640
HF choke
L9 stripline; note 2 50 Q length 13.5 mm
width 5 mm
L10 stripline; note 2 50 Q length 26.5 mm
width 5 mm
R1 metal film resistor 0.1W,10Q
Notes

1. American Technical Ceramics type 100A or capacitor of same quality.

2. The striplines are on a double copper-clad printed-circuit board, with DUROID dielectric (g, = 2.2); thickness "4¢";
thickness of the copper sheet 2 x 35 um.
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a——

139

MLD135

The components are situated on one side of the copper-clad PCB, the other side is unetched and serves as a ground plane.
Earth connections from the component side to the ground plane are made by through metallization.

Fig.8 Component lay-out and printed-circuit board for 900 MHz class-AB test circuit.

!
Dimensions in mm.
1995 Aug 17 212



Philips Semiconductors

Product specification

UHF power transistor BLT71
SPICE parameters for the BLT71 crystal
SEQUENCE No. | PARAMETER | VALUE | UNIT
1 IS 3.503 fA
2 BF 190.5 -
3 NF 0.981 - Ceb
4 VAF 3545 |V i
5 IKF 2452  |A . N
6 ISE 184.9 fA B 0" B Clo——4""""—0o(C
74 NE 1.475 - B
8 BR 12.61 - Cpe == == Cce
9 NR 1.042 - ? Lg -|'
10 VAR 1.476 v -
1 IKR 2.206 A
12 ISC 8665  |aA "
13 NC 1.025 - E
14 RB 2.000 Q
15 IRB 1.000 LA
16 RBM 2.000 Q QLg = 50; QLg = 50; QLg ¢ (f) = QLg gV({/Fo);
17 RE 373.8 mQ Fc = scaling frequency = 1 GHz.
L e e i Fig.9 Package equivalent circuit SOT223H.
19(1) XTB 0.000 -
20(M EG 1.110 eV
21(1) XTI 3.000 N List of components (see Fig.9)
22 CJE 9.746 pF DESIGNATION VALUE UNIT
23 VJE 0.600 \' Cia 182 fF
24 MJE 0.288 - Ca 16 tF
25 TF 11.99 ps Ces 249 fF
26 XTF 0979 |- X 0,025 p
27 VTF 1952 [mV T 119 nh
28 ITF 0137 [A 3 06 nH
29 PTF 0.000 deg Ls 185 nH
30 CJC 5.028 pF L 122 oA
31 \"Ale: 0.609 \Y
32 MJC 0.368 -
33 XCJC 0.150 -
34 TR 3.841 ns
35(1) CJS 0.000 F
36(1) VJS 750.0 mV
37(1) MJS 0.000 -
38 FC 0.813 -
Note

1. These parameters have not been extracted, the
default values are shown.
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UHF power transistor BLT71
MLD136 MLD137
20 20
Zj zL
@ @ RL
16
[ rj 10
—
12
0
8 =
= XL
| Xj
-10
4
0 -20
800 850 900 950 1000 800 850 900 950 1000
f (MHz) f (MHz)

Vce=4.8V;Icg=1mA.
PL=12W,; Tamp =25 °C.

Fig.10 Inputimpedance as a function of frequency
(series components); typical values.

Vce=4.8V;lcqg=1mA.
PL=12W,; Tamp=25°C.

Fig.11 Loadimpedance as a function of frequency
(series components); typical values.

MLD138

Gp
(dB)
8
—1 ]
\\
6
4
2
0
800 850 900 950 1000
f (MHz)

Vece=4.8V;lcg=1mA.
PL=12W,; Tamp =25 °C.

Fig.12 Gain as a function of frequency;
typical values.

ZL  mBasst

Fig.13 Definition of transistor impedance.
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Preliminary specification

UHF power transistor

BLT71/8

FEATURES

¢ High efficiency

e Very high gain

DESCRIPTION

NPN silicon planar epitaxial transistor encapsulated in a
plastic SOT96-1 (SO8) SMD package.

e Internal pre-matched input " i fa N
e Low supply voltage. ormal
R in mf

APPLICATIONS ‘ N A . i :
e Hand-held radio equipmentin common emig ‘;kM r e

operation for 900 MHz communication bgAd. fO b

ors
uct
PINNING - SOT96-1 nd 5
i’e 1H H H H4 MAM227
PIN SYMBQ€ m B‘ESCRIPTION
1,8 hi‘ipl§ ™ |base

é?&? 2 Amiisr Fig.1 Simplified outline and symbol.
S , 6 (o collector
QUICK REFERENCE DATA
RF performance at Ts < 60 °C in a common emitter test circuit.

f VCE PL Gp Ne
MODE OF OPERATION (MHz) W) W) (dB) (%)
211 >55
CW, class-AB 900 4.8 1.2 yp. 13 yp. 63
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UHF power transistor BLT71/8

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vceo collector-base voltage open emitter - 16 \"
Vceo collector-emitter voltage open base - 8 Vv
Veso emitter-base voltage open collector - 25 \Y

Ic collector current (DC) - 500 mA
Piot total power dissipation Ts =60 °C; note 1 - 2.9 w

Tstg storage temperature —65 +150 °C

Ti operating junction temperature - 175 °C
THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-s therma'll resis.tance from junctionto | Py =2.9 W; Ts = 60 °C; note 1 40 KW
soldering point

Note to the “Limiting values” and “Thermal characteristics”

1. Tsis the temperature at the soldering point of the collector pin.
CHARACTERISTICS
Tj =25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vriceo | collector-base breakdown voltage open emitter; Ic = 0.5 mA 16 - \Y
Viericeo | collector-emitter breakdown voltage | open base; Ic = 10 mA 8 - \
V@ereBo | emitter-base breakdown voltage open collector; Ig = 0.1 mA 2.5 - \

lces collector leakage current Vee=8V;Vge=0 - 0.1 mA
hee DC current gain Vee=5V;Ilc=100 mA 25 -

Cc collector capacitance Veg=4.8V;lg=ig=0;f=1MHz - 7 pF

Cre feedback capacitance Vee=4.8V;lc=0;f=1MHz - 5 pF
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Preliminary specification

UHF power transistor BLT71/8
APPLICATION INFORMATION
RF performance at T < 60 °C in a common emitter test circuit (note 1).
f Vce lca PL G Nc
MODE OF OPERATION L
(MHz) (V) (mA) W) (dB) (%)
>11 =255
CW, class-AB 900 4.8 3 1.2
typ. 13 typ. 63
Note

1. Tsis the temperature at the soldering point of the collector pin.

Ruggedness in class-AB operation

The BLT71/8 is capable of withstanding a load mismatch corresponding to VSWR = 6 : 1 through all phases under the
following conditions: f = 900 MHz; Vce = 6.5 V; Icq=3 mA; PL=1.2 W; Ts <60 °C.

MGD191
16 80
L
Gp ™~ nc
(dB) \<--U\C (%)
12 N 60
v NP
A
/
8 40
//
4 20
0 0
0 0.4 0.8 1.2 1.6 2.0
PL (W)
f =900 MHz; Vcg = 4.8 V; Icqg =3 mA; Ts < 60 °C.
Fig.2 Power gain and collector efficiency as
functions of load power; typical values.

MGD192

2.0
PL
(W)

1.6

/
L]
1.2 4
/
o]
0.4
0
0 50 100 150 200
PN (MW)

f = 900 MHz; Vog = 4.8 V; lcg = 3 mA; T, < 60 °C.

Fig.3 Load power as a function of input

power; typical values.
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UHF power transistor BLT71/8
MGD193 MGD194
15 10
(V) r/.\ 5
10 1 \ RL
L~ N — ;-
N
5 \
N 4
\ —1 X
0 \ 5 \\
= % 850 900 950
800 850 %0 il 950 800 5 £ (MH2)
Voe =48V lcq=3mA; P = 1.2 W; Tam = 25 °C. Vee =48 V;loq=3mA; PL= 1.2 W; Tam = 25 °C.
Fig.4 Inputimpedance as a function of frequency Fig.5 Loadimpedance as a function of frequency
(series components); typical values. (series components); typical values.
MGD195
16 23.4
CGp
dB
( 12) —— O
ey
8
4
0
850 900 950 1000 Z .
f (MHz) s MGD196
Vce=48V;lcq=3mA; PL=12W; Tymp =25 °C. Dimensions in mm.
Fig.6 Power gain as a function of frequency Fig.7 RF test print and definition of
(series components); typical values. transistor impedance.
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UHF power transistor

Preliminary specification
e T B T e e e e e S e e R T,

BLT72

FEATURES DESCRIPTION
* High efficiency NPN silicon planar epitaxial transistor encapsulated in a
« High gain plastic SOT96-1 (SO8) SMD package.
e Internal pre-matched input ol
Dt
o Low supply voltage. rmal
" fo
ARY in in
APPLICATIONS ‘ NAGL o:anrd
e Hand-held radio equipmentin common e |t§ﬁ¥,lM r ¥
operation for 900 MHz Time Division Mu&) IS s fO
(TDMA) communication systems. Cto r b
PINNING - SOT96-1 % ndu &
. . < m! 1 H H H H 4 MAM227
PIN .ﬁ?ﬁo? DESCRIPTION
S g ?8 P 1Lk b base
#4,5,7 e emitter : —— :
I Fig.1 Simplified outline and symbol.
3,6 c collector

QUICK REFERENCE DATA

RF performance at Ts < 60 °C in a common emitter test circuit.

f Vce P Gp Nc
MODE OF OPERATION (MHz) ) W) (dB) (%)
Pulsed, class-AB 900 4.8 3 typ. 11.5 typ. 70
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UHF power transistor BLT72
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veso collector-base voltage open emitter - 20 \Y
Vceo collector-emitter voltage open base — 10 Vv
Vegso emitter-base voltage open collector - 3.5 \Y
lc collector current (DC) - 650 mA
Piot total power dissipation Ts =115 °C; note 1 - 2 w
Tstg storage temperature -65 +150 °C
T; operating junction temperature - 175 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rin j-s thermal resistance from junctionto | Pyt =2 W; Tg = 115 °C; note 1
: + 30 KW
soldering point
Note to the “Limiting values” and “Thermal characteristics”
1. Tsis the temperature at the soldering point of the collector pin.
CHARACTERISTICS
T; =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vericeo | collector-base breakdown voltage open emitter; Ic =5 mA 20 - Y
Vericeo | collector-emitter breakdown voltage |open base; Ic = 10 mA 10 - Vv
V@ereso | emitter-base breakdown voltage open collector; Ilg = 1 mA 3.5 - \Y
Ices collector leakage current Vce=4.8V;Vge=0 - 0.1 mA
hre DC current gain Vce=4.8V; g =100 mA 30 150
Ce collector capacitance Veg=4.8V;lg=ig=0;f=1MHz - tbf pF
Cre feedback capacitance Vce=4.8V;lc=0;f=1MHz - tbf pF
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UHF power transistor BLT72
APPLICATION INFORMATION
RF performance at Ts < 60 °C in a common emitter test circuit (note 1).
f Vce Ica PL Gp nc
MODE OF OPERATION (MH2) ) (mA) W) (dB) (%)
AR >9 255
Pulse.d, .class AB; 900 48 > 3
6=1:8t,<5ms typ. 11.5 typ. 70

Note

1. Tsis the temperature at the soldering point of the collector pin.

Ruggedness in class-AB operation

The BLT72 is capable of with standing a load mismatch corresponding to VSWR = 10 : 1 through all phases under the

following conditions: & = 1 : 8; t, <5 ms; f = 900 MHz; Vcg = 6.5 V; lcq = 3 mA; P = 3.5 W; Ts < 60 °C.

MGD190

tuned at P =3.2 W.

14
Gp nc
(@8) S 1 | %)
12 < 80
| /><
10 e 60
nc /
V
8 / 40
6 20
4 0
0 1 2

3 4
PLW)

Pulsed, class AB; f = 900 MHz; Vcg = 4.8 V; Icq =2 mA;

Fig.2 Power gain and collector efficiency as
functions of load power; typical values.
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UHF power transistor

Product specification

BLT80

FEATURES

e SMD encapsulation

¢ Gold metallization ensures
excellent reliability.

DESCRIPTION

NPN silicon planar epitaxial
transistor designed primarily for use
in hand-held radio equipment in the
900 MHz communications band.

The transistor is encapsulated in a
surface-mountable SOT223
envelope.

PINNING

QUICK REFERENCE DATA
RF performance at T, < 60 °C in a common emitter test circuit (see note 1).

f Vv, P G n

MODE OF OPERATION CcE L ? e
(MHz) (v) W) (dB) (%)

c.w. class-B narrow band | 900 75 0.8 >6 260

Note

1. T,is the temperature at the soldering point of the collector tab.

PIN DESCRIPTION

emitter
base
emitter
collector

A O N =

May 1992

Top view

1 2

3

MSB002

MBBO12

Fig.1 Simplified outline (SOT223) and symbol.
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UHF power transistor BLT80
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Veeo collector-base voltage open emitter - 20 v
Veeo collector-emitter voltage open base = 10 \

Veso emitter-base voltage open collector - 3 v

ls DC or average collector current - 250 mA

lem peak collector current f>1MHz - 750 mA

Pioi total power dissipation T,=131°C (note 1) - 2 w
Yag storage temperature range -65 150 °C
T junction temperature - 175 °C
THERMAL RESISTANCE

THERMAL
SYMBOL PARAMETER CONDITIONS RESISTANCE

R is00) from junction to soldering point | P4 =2 W; T, = 131 °C (note 1) 22 KW

R jamb from junction to ambient Pys =2 W; T, = 25 °C (note 2) 85 K/W
Notes

1. T,is the temperature at the soldering point of the collector tab.
2. Mounted on a PCB measuring 40 x 40 x 1 mm, collector pad 35 x 17 mm.

1 MRA780 - 1

Ic
(A)

0.1

0.01

1 0y 90
T,=131°C.
Fig.2 DC SOAR.
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UHF power transistor BLT80
CHARACTERISTICS
T,=25°C.

SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Vericso collector-base breakdown voltage | open emitter; I = 2.5 mA 20 - \%
Vericeo collector-emitter breakdown open base; I =5 mA 10 - Vv

voltage

V grieso emitter-base breakdown voltage open collector; Iz = 0.5 mA 3 - \"

lces collector-emitter leakage current Vge=0; Vg =10V - 0.1 mA

Nee DC current gain Vee=5V;lc =150 mA 25 -
(note 1)

C. collector capacitance Veg=75V;lg=1,=0; - 3.5 pF

=1MHz

C feedback capacitance Vee=75V;1lc=0; - 25 pF

f=1MHz
Note

1. Measured under pulse conditions: t, < 200 us; & < 0.02.

100 MBAYZE, 5 MRA773
c
hee =
(pF)
80 4
60 3 \
T~
T~
40 2 ———
\\‘
20 1
0 0
0 200 400 600 800 0 4 8 12 16 20
Ic (mA) Veg (V)
Vee=7.5V; £, <200 ps; 6<0.02. le=i,=0;f=1MHz.
Fig.3 DC current gain as a function of collector Fig.4 Collector capacitance as a function of
current, typical values. collector-base voltage, typical values.
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UHF power transistor BLT80

APPLICATION INFORMATION
RF performance at T, < 60 °C in a common emitter test circuit (see note 1.)

f Vee P Gp Ne
MODE OF OPERATION (MHz) ) W) (dB) (%)
c.w. class-B narrow band | 900 7.5 0.8 <6 > 60
typ. 8 |typ. 67
Note

1. T,is the temperature at the soldering point of the collector tab.

MRA779

10 100 15

dB NG (%) W)
- 8 / \P 80 1.2 ’
S ?

AT X V4

o

0 0
0 0.3 0.6 0.9 1.2 1.5 00 200 400 P (mW) 600
MRA774 PL W) D
Class-B operation; Ve = 7.5 V; f = 900 MHz. Class-B operation; Ve = 7.5 V; f = 900 MHz.
Fig.5 Power gain and efficiency as functions of Fig.6 Load power as a function of drive power,
load power, typical values. typical values.

Ruggedness in class-B operation

The BLT80 is capable of
withstanding a full load mismatch
corresponding to VSWR = 50:1
through all phases at rated output
power, up to a supply voltage of 9V,
f=900 MHz and T < 60 °C, where
T, is the temperature at the
soldering point of the collector tab.
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UHF power transistor BLT80
ci c8
50 Q ! = 50 Q
input )%I I%( output
' oet k2 c3 cr
L3
+Vec
R1 L4 R2
;Em Ice
. 2 MBB649
Fig.7 Class-B test circuit at f = 900 MHz.
List of components (see test circuit)

COMPONENT DESCRIPTION VALUE | DIMENsions | CATALOGUE
C1,C8 multilayer ceramic chip capacitor (note 1) 100 pF
C2,C3 type 9105 Voltronix KM10 trimmer 0.6 to 10 pF
C4 multilayer ceramic chip capacitor (note 1) 220 pF
C5,C7 film dielectric trimmer 1.4 to 5.5 pF 2222 809 09001
C6 multilayer ceramic chip capacitor (note 1) 1nF
L1 stripline (note 2) 50 Q length 13 mm

width 4.85 mm
L2, L7 1 turn 0.4 mm copper wire on grade 3B core 4330 030 32221
L3,L8 6 turns enamelled 0.8 mm copper wire int. dia. 3 mm
L4, L9 grade 3B Ferroxcube wideband HF choke 4312 020 36640
L5 stripline (note 2) 50 Q length 8.4 mm

width 4.85 mm
L6 stripline (note 2) 50 Q length 20 mm

width 4.85 mm
L10 stripline (note 2) 50 Q length 21 mm

width 4.85 mm
R1, R2 metal film resistor 10Q,0.25 W

Notes

1. American Technical Ceramics (ATC) capacitor, type 100A 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 146 inch.

May 1992
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UHF power transistor BLT80

MBB648

‘ 140 mm

MBB647

The components are situated on one side of a copper-clad PTFE fibre-glass board; 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 and copper straps under the emitter leads.

Fig.8 Printed circuit board and component layout for 900 MHz test circuit.
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UHF power transistor BLT80
10 MRA777 30 MRA778
Zj ZL
@ N @
" 25 RL
20
6
/ 15
4 ot
L
/ 10
Xj
2
/ 5
XL
0 0
800 840 880 920 960 1000 800 840 880 920 960 1000
f (MHz)

f (MHz)

Class-B operation; Voe =7.5 V; PL= 0.8 W;
T, <60 °C.

Fig.9 Input impedance (series components) as
a function of frequency, typical values.

Class-B operation; Vge =7.5V; P . =0.8 W;
T,<60°C.

Fig.10 Load impedance (series components) as
a function of frequency, typical values.

Z|  mBasst

Fig.11 Definition of transistor impedance.

10 MRA775
Gp L
@) [
—
6
4
2.
0
800 840 880 920 960 1000
f (MHz)

Class-B operation; Voe =7.5V; PL=0.8 W;
T,< 60 °C.

Fig.12 Power gain as a function of frequency,
typical values.
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UHF power transistor

Product specification

BLT81

FEATURES

¢ SMD encapsulation

¢ Gold metallization ensures
excellent reliability.

DESCRIPTION

NPN silicon planar epitaxial
transistor in a 4-lead SOT223
surface mounting package.

It is primarily designed for use in
hand-held radio equipment in the
900 MHz communications band.

PINNING - SOT223

QUICK REFERENCE DATA

RF performance at T, < 60 °C in a common emitter test circuit (note 1).

f Vee P, G, Ne

MODE OF OPERATION (MHz) ™) W) (dB) (%)

CW class-B, narrow band 900 7.5 1.2 26 260
900 6 1.2 typ. 6.5 | typ. 70

Note

1. T,is the temperature at the soldering point of the collector tab.

PIN DESCRIPTION
1 emitter
2 base
3 emitter
4 collector

November 1992

1 2

Top view

3

MSB002

MBBo12 e

Fig.1 Simplified outline and symbol.
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UHF power transistor BLT81

LIMITING VALUES

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT

Veso collector-base voltage open emitter - 20 \

Veeo collector-emitter voltage open base - 9.5 v

Veso emitter-base voltage open collector - 25 \'

le DC collector current - 500 mA

Py total power dissipation Ts=110°C (note 1) - 2 W

Tag storage temperature -65 150 °C

T junction temperature - 175 °C
THERMAL RESISTANCE

HERMAL
SYMBOL PARAMETER CONDITIONS Al
Rin s thermal resistance from junction to Po=2W,; T,=110 °C (note 1) max. 32 K/'W
soldering point

Note

1. T,is the temperature at the soldering point of the collector tab.

1 MRC094
Ic
(A)
(1)
N\
N\
N
o1t
10 VCE v 50
(1) T, = 110 °C.
Fig.2 DC SOAR.
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UHF power transistor BLT81
CHARACTERISTICS
T, = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vgriceo collector-base breakdown voltage open emitter; lc = 1 mA 20 - - "
Vriceo collector-emitter breakdown voltage | open base; I = 10 mA 9.5 - - v
Verjeso emitter-base breakdown voltage open collector; I = 0.1 mA 25 - - \
lces collector-emitter cut-off current Vege=0; Ve =10V - - 0.1 mA
Neg DC current gain le =300 mA; Ve =5V (note 1) 25 - -
C. collector capacitance le=ig=0;Vgg=75V;f=1MHz |- 2.7 4 pF
Ce feedback capacitance lg=0;Veg=7.5V;f=1MHz - 1.7 3 pF
Note
1. Measured under pulse conditions: t, < 200 ps; § < 0.02.
100 MRC080 6 MRC086
NFE Ce
80 S (pF)
N
T~
\ 4
60
M \
\ T — -
40 T
2
20
0 0
0 100 200 300 0 2 4 6 8 10
ic (mA) Ve V)
Vee =7.5V; 1, <200 ps; §<0.02. le=i,=0;f=1MHz.
Fig.3 DC current gain as a function of collector Fig.4 Collector capacitance as a function of
current, typical values. collector-base voltage, typical values.
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UHF power transistor BLT81
APPLICATION INFORMATION
RF performance at T, < 60 °C in a cornmon emitter test circuit (note 1).
f Vee P, G, Ne
MODE OF OPERATION (MHz) V) W) (dB) (%)
CW class-B, narrow band 900 7.5 1.2 26 260
typ. 8 typ. 70
900 6 1.2 typ. 6.5 typ. 70

Note

1.

T, Is the temperature at the soldering point of the collector tab.

Ruggedness in class-B operation
The BLT81 is capable of withstanding a full load mismatch corresponding to VSWR = 50:1 through all phases at

soldering point of the collector tab.

rated output power, up to a supply voltage of 9 V, f = 900 MHz and T, < 60 °C, where T, is the temperature at the

10 100
Gp G \ n
(dB) ? ) (%)
" N Vee=75Y__| o
= 75V
< e
— N — 6V 2
6—n / \
Yev
4 40
2 20
0 0
0 0.4 08 1.2 16 2
MRC088 PL w)

Class-B operation;
f =900 MHz.

Fig.5 Power gain and efficiency as functions of
load power, typical values.

25 ‘

w)

1 //
y/ 4

OSi=rr

0 100 200 300 400 500
PIN (mW)

Class-B operation;
f =900 MHz.

Fig.6 Load power as a function of input power,
typical values.
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UHF power transistor BLT81

output

; C1 L1 L4 L5
input
o
: DUT

R1 L3

lCQ c12
, ] MEA899

f =900 MHz.

Fig.7 Class-B test circuit.
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Product specification

UHF power transistor BLT81
List of components (see Figs 7 and 8)
COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
C1,C14 multilayer ceramic chip capacitor (note 1) | 110 pF
c2 multilayer ceramic chip capacitor (note 1) | 3 pF
C3, C5, C11,C13 | film dielectric trimmer 1.4t05.5 pF 2222 809 09004
C4 multilayer ceramic chip capacitor (note 1) | 5.6 pF
Cs, C7, C10 multilayer ceramic chip capacitor (note 1) | 5.1 pF
c8 multilayer ceramic chip capacitor (note 1) | 3.6 pF
C9 multilayer ceramic chip capacitor (note 1) | 220 pF
c12 multilayer ceramic chip capacitor 1nF
L1 stripline (note 2) 50 Q length 26.6 mm
width 4.85 mm
L2 10 turns 0.6 mm enamelled copper wire | 250 nH int. dia. 4.5 mm
leads 2 x 5 mm
L3, L9 grade 3B Ferroxcube wideband HF 4312 020 36640
choke
L4 stripline (note 2) 50 Q length 18 mm
width 4.85 mm
L5 stripline (note 2) 75Q length 3.5 mm
width 2.5 mm
L6 stripline (note 2) 50 Q length 10 mm
width 4.85 mm
L7 4 turns 0.6 mm enamelled copper wire 65 nH int. dia. 4.5 mm
leads 2 x 5 mm
L8 stripline (note 2) 50 Q length 15 mm
width 4.85 mm
L10 stripline (note 2) 50 Q length 24.6 mm
width 4.85 mm
R1, R2 metal film resistor 10Q,025 W
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 46 inch.
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UHF power transistor BLT81

|— 140 mm —|

MEA8BS7

The components are situated on one side of a copper-clad PTFE fibre-glass board; 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 and copper foil straps under the emitter leads.

Fig.8 Printed circuit board and component layout for 900 MHz test circuit.
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Product specification

UHF power transistor BLT81
10 MRC091 MRC092
Zj
@ 7 20\ RL
’ s 16
. Leeet—"T 1 ™~
O il 12
' / '//Xi 8
2 ALl o
4/’ ‘\\
0

0
800 840 880 920 960 1000
f (MHz)

Class-B operation;
Veg=7.5V; P =1.2W; T,<60 °C.

Fig.9 Input impedance as a function of

frequency (series components), typical values.

800 840 880 920 960 1000
f (MHz)

Class-B operation;
Vee=7.5V;P =1.2W,; T,<60 °C.

Fig.10 Load impedance as a function of
frequency (series components), typical values.

Z|  Meadsst

Fig.11 Definition of transistor impedance.

MRC089

800 840 880 920 960 1000
f (MHz)

Class-B operation;
Vee=75V;P =12 W,; T,<60°C.

Fig.12 Power gain as a function of frequency,
typical values.
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Philips Semiconductors

Product specification

UHF power transistor

BLT82

FEATURES

» High efficiency

* High gain

¢ Internal pre-matched input.

APPLICATIONS

¢ Hand-held radio equipmentin common emitter class-AB
operation for 900 MHz Time Division Multiple Axis
(TDMA) communication systems.

PINNING - SOT96-1

DESCRIPTION

NPN silicon planar epitaxial transistor encapsulated in a
plastic SOT96-1 (SO8) SMD package.

*HHHH®

1H H H H4 MAM227 ¢

PIN SYMBOL DESCRIPTION
1;:8 b base
2,457 itt: . — g
. e Fig.1 Simplified outline and symbol.
3,6 (o collector
QUICK REFERENCE DATA
RF performance at T¢ < 60 °C in a common emitter test circuit (see Fig.5).
f VCE P|_ Gp Nc
MODE OF OPERATION (MHz) ) W) (dB) (%)
35 =28 =50
Pulsed, class-AB 900 6 ' typ. 10 typ. 65
2.8 29 >57
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Philips Semiconductors Product specification

UHF power transistor BLT82

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
VeBo collector-base voltage open emitter - 20 Vv
Vceo collector-emitter voltage open base - 10 \"
VeBo emitter-base voltage open collector - 3.5 \"

Ic collector current (DC) - 1 A

Ptot total power dissipation Ts =115 °C; note 1 - 1.9 w

Tstg storage temperature -65 +150 °C

T operating junction temperature - 175 °C
Note

1. Tsis the temperature at the soldering point of the collector pin.

MGD207

o=
Vce (V)

Ts=115°C.

Fig.2 DC SOAR.
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Product specification

UHF power transistor BLT82
1 MGD208
F5=075 I ———
— 050 —
Rihjs , — T L——
(KNJV) | 0:33 T | ] T L™
—o0.20 T [ L ———T
— | L_\——/2;=="ﬂ-
T
0.05 4+
/
101 e
]
§0.02
0.01
|_>o.00
| tplw- ‘ t
<—T——> T1T1
4 | 111l
- - -3 -2 -1
10 10 10 10 10 (e 1
Fig.3 Normalized thermal resistance as a function of pulse time.
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rih j-s thermal resistance from junction to | Pyo; = 1.9 W; Ts = 115 °C; note 1
. : 32 K/W
soldering point
Note
1. Tsis the temperature at the soldering point of the collector pin.
CHARACTERISTICS
T; = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vsriceo | collector-base breakdown voltage | open emitter; Ic = 5 mA 20 - - Vv
Vigriceo | collector-emitter breakdown voltage | open base; Ic = 10 mA 10 - - Vv
Vireso | emitter-base breakdown voltage open collector; Ig = 1 mA 3:5 - - \Y
Ices collector leakage current Vee=6V;Vge=0 - - 0.1 mA
hee DC current gain Vee=5V; lc =100 mA 30 - 150
Ce collector capacitance Veg=6V;lg=ig=0;f=1MHz |- 17 - pF
Cig feedback capacitance Vee=6V;Ilc=0;f=1MHz - 10 - pF

1996 Feb 05
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UHF power transistor BLT82
APPLICATION INFORMATION
RF performance at T < 60 °C in a common emitter test circuit (see notes 1, 2 and Fig.5).
f Vce Ica PL Gp Nc
MODE OF OPERATION (MHz) V) (mA) w) (dB) (%)
Pulsed, class-AB 3.5 =8 =
ulsed, class-AB; .
5=1:8t,<5ms 900 6 2 typ. 10 typ. 65
2.8 >9 257

Notes
1. Tsis the temperature at the soldering point of the collector pin.
2. See also application report:. “G.S.M. Power Amplifier for 900 MHz at 6 V (no.: RNR-T45-95-T-246)"

Ruggedness in class-AB operation

The BLT82 is capable of withstanding load mismatches corresponding to:
» VSWR =6 : 1 through all phases under the following conditions: & = 1: 8; t, <5 ms; f = 900 MHz;
VCE =83V, PL =4 W.

* VSWR =10 : 1 through all phases under the following conditions: = 1: 8; t, <5 ms; f = 900 MHz;
VCE =8.6 V; PL =28W.

MGD209
16 80
GP Vee=5V nc
(dB) — (%)

12 60
Asv
\

&%=/, v S~
8 / 74 \ 40
TIC/
4 20
0 0
0 2 4 6

PL(W)
Pulsed, class-AB; f = 900 MHz; Icq = 2 mA; tuned at P_ = 3.5 W;
Ts<60°C.

Fig.4 Power gain and collector efficiency as
functions of load power; typical values.
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UHF power transistor BLT82

Test circuit information

+Vg

input
50 Q

MGD210

Fig.5 Common emitter test circuit for class-AB operation at 900 MHz.
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Product specification

UHF power transistor

BLT82

List of components used in test circuit (see Figs 5 and 6)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE No.
C1,CM1 multilayer ceramic chip capacitor; 62 pF
note 1
C2, C4, C8, C10 | film dielectric trimmer 0.8 to 3.5 pF 2222 809 05001
C3 multilayer ceramic chip capacitor; 1 pF
note 1
C5 multilayer ceramic chip capacitor; 8.2 pF
note 1
Ce, C7 multilayer ceramic chip capacitor; 6.2 pF
note 1
C9 multilayer ceramic chip capacitor; 1.2 pF
note 1
C12 multilayer ceramic chip cap.; note 2 10 nF
C13,C14 multilayer ceramic chip cap.; note 1 18 pF
C15 multilayer ceramic chip cap.; note 2 39 nF
C16 electrolytic capacitor 2200 pF
L1 stripline; note 3 50 Q length 20.6 mm
width 5 mm
L2 stripline; note 3 50 Q length 27.4 mm
width 5 mm
L3, L4 stripline; note 3 50 Q length 4 mm
width 5 mm
L5 stripline; note 3 50 Q length 5.8 mm
width 5 mm
L6 stripline; note 3 50 Q length 12.4 mm
width 5 mm
L7 stripline; note 3 50 Q length 36 mm
width 5 mm
L8 8 turns enamelled 1 mm copper wire 80 nH internal dia. 3 mm
leads 2 x 5 mm
L9, L1 grade 3B Ferroxcube wideband 4132 020 36640
HF choke
L10 4 turns enamelled 1 mm copper wire 35 nH internal dia. 3 mm
leads 2 x 5 mm
R1 metal film resistor 0.6 W,38.3Q 2322 156 13839
R2 metal film resistor 0.6 W, 10Q 2322 156 11009
R3 metal film resistor 0.6W,1Q 2322 156 11008
T NPN transistor BC817
Notes

1. American Technical Ceramics type 100B or capacitor of same quality.
2. American Technical Ceramics type 200B or capacitor of same quality.

3. The striplines are on a double copper-clad printed-circuit board, with DUROID dielectric (g, = 2.2); thickness Vz5";
thickness of the copper sheet 2 x 35 um.
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UHF power transistor BLT82

140

MaGD211

Dimensions in mm.

The components are situated on one side of the copper-clad PCB, the other side is unetched and serves as a ground plane. Earth connections
from the component side to the ground plane are made by fixing screws, through metallization and copper straps around the board.

Fig.6 Printed-circuit board and component lay-out for 900 MHz class-AB test circuit in Fig.5.
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UHF power transistor BLT82
MGD212 MGD213
10 6
z; ZL
(Q) Q)
8 L ——J{RBL
4
T l/
6 =
|
// // "~ 2
4 — \
X
\ 0 XL
2 \ ~—
0 -2
800 850 900 950 1000 800 850 900 950 1000
f (MHz) f (MHz)
Vce=6V;lcq=2mA; PL=3.5W,; Tamp =25 °C. Vee=6V;lca=2mA; PL=3.5W, Tamy =25 °C.
Fig.7 Inputimpedance as a function of frequency Fig.8 Loadimpedance as a function of frequency
(series components); typical values. (series components); typical values.
MGD214 23.4
12

O‘O
Q O

Zj— ZL—>|

4 =25
0
800 850 900 950 1000 (
f (MHz) z;
Z MaD215
Vce=6V;lca=2mA; PL=35W,; Tamp = 25 °C. Dimensions in mm.
Fig.9 Power gain as a function of Fig.10 SO8, RF test print and definition of
frequency; typical values. transistor impedance.
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BLT91/SL

U.H.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor primarily intended for use in handheld radio stations in the
900 MHz communications band.

This device has been designed specifically for class-B operation.

Features:

® the device can be applied at rated load power without an external heatsink when it is mounted on a
printed wiring board.
® gold metallization ensures excellent reliability.

The transistor has a 4-lead studless envelope with a ceramic cap (SOT-172D). All leads are isolated
from the mounting base.

QUICK REFERENCE DATA

R.F. performance at T3 = 25 ©C in a common-emitter class-B circuit.

mode of operation V\(/:E Ner CVL SBP ’ TZ,/E:
c.w. (class-B) | 7.5 ‘ 900 1,5 >6,0 ‘ > 50
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-172D.
]
C| 85 (4x)
min
o8 (2x) } L
P —
g {1} — |l | 525535
24 1 \ [ /' |~ max max
D ¥
(
" ©lgo2]A

- 33
27 i 1,27
24 0,89
— 3,6 s 7295607
max

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device

is entirely safe provided that the BeO disc is not damaged.
w ﬁugust 1986
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BLT91/SL

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)

Collector current
average
(peak value); f > 1 MHz

Total power dissipation
at Tamp =500C; f > 1 MHz*

Storage temperature

Operating junction temperature

THERMAL RESISTANCE

Dissipation =4,5 W; Tmp = 25 °C

From junction to ambient* (f > 1 MHz)
From junction to mounting base (f > 1 MHz)

*

Device mounted on a printed wiring board (see Fig. 4).

VcBO
VCEO
VEBO

Ic: Ic(AV)
Icm

Ptot(rf)
Tstg
Tj

Rth j-a(rf)
Rth j-mb(rf)

max. 20
max. 10
max. 3
max. 500
max. 1500
max. 3,0

—65 to +150
max. 200
max. 50
max. 20

<

mA
mA

oC
oC

K/W
K/W

246
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U.H.F. power transistor BLT91/SL

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector-base breakdown voltage

open emitter; Ic =5 mA V(BR)CBO > 2V
Collector-emitter breakdown voltage
open base; Ic =10 mA V(BR)CEO > 10V
Emitter-base breakdown voltage
open collector; Ig = 1 mA V(BR)EBO > 3V
Collector cut-off current
VBe=0; VCg=10V IcES e 25 mA
Second breakdown energy
L =25 mH; f=50 Hz; RRg = 10 ESBR > 0,55 mJ
D.C. current gain
Ic=300mA; VCE=5V hFE > 25
Collector capacitance at f= 1 MHz
IE=ig=0;VcB=75V Ce typ. 45 pF
Feedback capacitance at f = 1 MHz
Ic=0;VCe=75V Cre typ. 3 pF
Collector-mounting base capacitance Ce-mb typ. 05 pF
10 7294606
.
(pF) \\
\\
5 \\
\\,“
0
0 5 veg(v) 10

Fig. 2 Ig =ig = 0; f = 1 MHz; typical values.
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BLT91/SL

APPLICATION INFORMATION
R.F. performance in c.w. operation (common-emitter circuit; class-B): f=900MHz; T=25°C

Vv P G
mode of operation \(/:E WL dg ] ‘Z/S
narrow band; c.w. 1.5 1,6 >6,0 > 50
typ. 7,0 typ. 65
L8

R1

T
C3 5

) +V
L4 5 '—_LT+ cc
c5 c8 =2c9
M

C1

ot

= c6
500 (—1z = 7 L7T =2 —c|1|1—o 500
c2 cazf c7 cloz
4 7 a 7 o 7
7297437

Fig. 3 Class-B test circuit at f = 900 MHz.

List of components:

C1 = C6 =2 pF multilayer ceramic chip capacitor®

C2 = C4=C7=C10= 1,4 to 5,6 pF film dielectric trimmer (cat. no. 2222 809 09001)

C3 = 4,7 pF multilayer ceramic chip capacitor*

C5 = C8=C11 = 180 pF multilayer ceramic chip capacitor

C9 = 1 uF (35 V) tantalum capacitor

L1 = 50 & stripline (40 mm x 2,4 mm)

L2 = L5 =35 Q stripline (14 mm x 4,0 mm)

L3 = 100 nH; 8 turns closely wound enamelled Cu wire (0,4 mm); int. dia. 3 mm; leads 2 x 5 mm
L4 = L8 = Ferroxcube wideband h.f. choke, grade 3B (cat.no. 4312 020 36642)

L6 = 30 nH; 2 turns Cu wire (1,0 mm); int. dia. 5,5 mm; length 4,5 mm; leads 2 x 5 mm.

L7 = 50 Q stripline (6,0 mm x 2,4 mm)

L9 = 50 Q2 stripline (30,3 mm x 2,4 mm)

R1= R2=10% *5%; 0,25 W metal film resistor

The striplines on a double Cu-clad printed wiring board with P.T.F.E. fibre-glass dielectric (e = 2,2);
thickness 1/32 inch; thickness of copper-sheet 2 x 35 um.

* American Technical Ceramics capacitor type 100A or capacitor of same quality.
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U.H.F. power transistor

BLT91/SL

7297438

| 129 mm

7297439

Fig. 4 Printed wiring board and component lay-out for 900 MHz class-B test circuit.

Note

The circuit and the components are on one side of the P.T.F.E. fibre-glass board; the other side is
unetched copper serving as a groundplane. Earth connections are made by hollow rivets and also by
fixing screws and copper straps under the emitters to provide a direct contact between the copper

on the component side and the groundplane.
w (August 1986 249



BLT91/SL

3 7294607 10 7294608 100
PL
. (j;) — " (nscs)
2 P /‘/ AT~ J%\Gp
=
5 ;7/ R 50

//
.
7
’/
0 0 0
o o1 02 03 04 05 0 1 2w 3
Pg (W)
Fig. 5 Load power vs. source power. Fig. 6 Power gain and efficiency vs. load

power.

Conditions for Figs 5 and 6:

f =900 MHz; T4 = 25 ©C; class-B operation; typical values.

VeE=75V ( ); VCE =5,0V (---mmr )

(transistor mounted on printed wiring board, shown in Fig. 4, without applying an external heatsink).

RUGGEDNESS

The device is capable of withstanding a full load mismatch (VSWR = 50; all phases) at rated load power
up to a supply voltage of 9,0 V at T, =25 °C,

9 7294609 20 7294610
i X
(Q) R
8 RL XL E
X ()
7 /,/
4 10
7
6 e
//
5 — ——li
XL
4 0
800 200 —— 1000 800 9200 £ (MH2) 1000
Fig. 7 Input impedance (series components). Fig. 8 Load impedance (series components).

Conditions for Figs 7, 8 and 9:
VCe=75V;P_=15W,; f=800-960 MHz; Ty = 25 OC; class-B operation; typical values.
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U.H.F. power transistor BLT91/SL

7294611

10
G

P
(dB) I —

]

5

0

800 900 £ (MHz) 1000

Fig. 9 Power gain vs. frequency.
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BLT92/SL

UHF POWER TRANSISTOR

NPN silicon planar epitaxial transistor primarily intended for use in handheld radio stations in the
900 MHz communications band.

This device has been designed specifically for class-B operation.

Features

e internal input matching capacitor for a high power gain
® gold metallization ensures excellent reliability

The transistor has a 4-lead studless envelope with a ceramic cap (SOT122D). All leads are isolated
from the mounting base.

QUICK REFERENCE DATA

RF performance at Ty, = 25 9C in a common-emitter class-B circuit

mode of operation VCE f P Gp nc
\Y MHz w l %

CW (class-B) ’ 7.5 ’ 900 ’ 3.0 ’ >7.0 | > 50

MECHANICAL DATA Dimensions in mm

| 8,8

min

(4x)

Pinning:

1= Collector
2 = Emitter 27,6
3 = Base

4 = Emitter

7,6
max

_.’ 5,9 ‘4—(4x) 0,14
5,5

27,6 1,68
24,9 - 1,37
— 4'1 -
max 7295608.P

Fig.1 SOT122D.

PRODUCT SAFETY This device incorporates beryllium oxide (BeO), the dust of which is toxic. The
device is entirely safe provided that the internal BeO disc is not damaged.

May 1989
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BLT92/SL

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)

Collector current
DC or average
(peak value); f > 800 MHz

Total power dissipation
at Tamp < 120 ©C; f > 800 MHz

Storage temperature range

Operating junction temperature
THERMAL RESISTANCE

Dissipation = 10 W; T,p, = 25 °C
From junction to mounting base (f > 800 MHz)

VcBo
Vceo
VEBO

IciIc(av)
Icm

Ptot
Tstg

Tj

Rthj-mb(RF)

20 7224102
Ptot
(W)
16
(1)
12
(2)
8
4
0
0 40 80 160 200
T (9€)

Fig. 2 Total power dissipation as a function of temperature.

(1) Short-time RF operation during mismatch (f > 800 MHz).

(2) Continuous RF operation (f > 800 MHz).

max. 20
max. 10
max. 3.0
max. 1.2
max. 3.6
max. 10
—65 to + 150
max. 200
max. 6.0

K/W

May 1989



UHF power transistor

BLT92/SL

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Collector-base breakdown voltage
open emitter; Ic = 10 mA

Collector-emitter breakdown voltage
open base; I = 20 mA

Emitter-base breakdown voltage
open collector; Ig =2 mA

Collector cut-off current

V(BR)CBO > 20 Vv
V(BR)CEO > 10 Vv

V(BR)EBO > 3.0V

VBe=0;Vcg=10V ICES < 5.0 mA
Second breakdown energy
L=25mH;f=50Hz; Rgg =10 Q EgBR > 1.0 mJ
DC current gain
Ic=600mA; Veg=5V hgg > 25
Collector capacitance at f = 1 MHz
IE=ig=0;Vcg=75V Cc typ. 11 pF
Feedback capacitance at f = 1 MHz
Ic=0;Vce=75V Cre typ. 6.0 pF
Collector-mounting base capacitance Ce-mb typ. 1.2 pF
24 7224103
Ce
(pF)
. 20 K\
N
16
N
12 S~
\\
—p—
8
4
0
0 2 4 6 8 10
Veg (V)

Fig. 3 Collector capacitance as a function of collector-base voltage; f = 1 MHz; Ig = ig = O; typical values.

May 1989
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BLT92/SL

APPLICATION INFORMATION
RF performance in CW operation (common-emitter circuit; class-B); f = 900 MHz; T, = 25 ©C

mode of operation VcE Py Gp nc
Vv W dB %
: 7.5 3.0 > 7.0 > 50
Class-B; CW typ. 8.5 typ. 57

ca D.UT. cs cé co==
L1 L2 T L3 L4 T L5 T

L6 c1

509 . DL . W A LA 500

ifcw
2 2

c12
7 7 ; ; I/ 7223009.1

Fig.4 Class-B test circuit at f = 900 MHz.

List of components:

C1 =C2=C8=C10= 1.4 to 5.5 pF film dielectric trimmer (cat. no. 2222 809 09001)
C3 =C6 =C7 =3.3 pF multilayer ceramic chip capacitor*

C4 =Cb=C9 =5.6 pF multilayer ceramic chip capacitor*

C11 = C12 =C13 =180 pF multilayer ceramic chip capacitor

C14 = 1 uF (35 V) tantalum capacitor

L1 =50 stripline (25 mm x 2.4 mm)

L2 =50 £ stripline (11 mm x 2.4 mm)

L3 = L4 =25 stripline (11.5 mm x 6.0 mm)

L5 =50 stripline (7.0 mm x 2.4 mm)

L6 =50 % stripline (27.0 mm x 2.4 mm)

L7 =4 turns closely wound enamelled Cu wire (0.4 mm), int. dia; 3 mm, with ferrite beat
(cat. no. 4330 830 32221) over the coldside lead

L8 =1 turn Cu wire (1.0 mm); int. dia. 5.6 mm; length 2 mm; leads 2 x 5 mm

L9 = L10 = Ferroxcube wideband HF choke, grade 3B (cat. no. 4312 020 36642)

R1 =R2=10£ +5%; 0.25 W metal film resistor

The striplines on a double Cu-clad printed circuit board with PTFE fibreglass dielectric (€r = 2.2);
thickness 1/32 inch; thickness of copper-sheet 2 x 35 um.

* American Technical Ceramics capacitor type 100 A or capacitor of same quality.
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UHF power transistor BLT92/SL

7Z23011

| 135 mm |

70 mm

7223010 )

Fig. 5 Printed circuit board and component layout for 900 MHz class-B test circuit.

Note:

The circuit and the components are on one side of the PTFE fibreglass board; the other side is un-etched
copper serving as groundplane. Earth connections are made by hollow rivets and also by fixing-screws
and copper straps around the board and under the emitters to provide a direct contact between the
copper on the component side and the groundplane.
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BLT92/SL J L

7224104 10 7224105

5 100
PL Gp Gp e
w
(W) : // (dB) ! \\\ ao(%)
// ap N
4 ~|
e i e
3 ,/ DS 6 e 60
/ o LT~ C
/ N
v N
2 AL 4 ] 40
/1,1
o
/
1 2 20
0 0 0
0 0.4 0.8 1.2 0 1 2 3 4 5
Pg (W) PL (W)
Fig. 6 Load power as a function of Fig. 7 Power gain and efficiency as
source power. a function of load power.

Conditions for Figs 6 and 7:
f=900 MHz; Ty, = 25 OC: class-B operation; typical values.

— VCg=75V
——— VCE=5.0V
RUGGEDNESS

The device is capable of withstanding a full load mismatch (VSWR = 50; all phases) at rated load power
up to a supply voltage of 9.0 V at T, = 25 ©C.
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UHF power transistor J L BLTQQ/SL

10 7224106 5 7224107
X RL. XL
(@) = (@)
8 : 4 2
L By RL
5
6 3
,
4 2
XL
. Lt
2 1
0 0
800 850 900 950 800 850 900 950
f (MHz) f (MHz)
Fig. 8 Input impedance as a function Fig. 9 Load impedance as a function
of frequency (series components). of frequency (series components).

Conditions for Figs 8, 9 and 10:
Vee=75V;P_=3W;f=800-960 MHz; Ty, = 25 OC; class-B operation; typical values.

7224108

800 850 900 950
f (MHz)

Fig. 10 Power gain as a function of frequency.
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BLT93/SL

UHF POWER TRANSISTOR

NPN silicon planar epitaxial transistor primarily intended for use in hand-held radio stations in the

900 MHz communications band.

This device has been designed specifically for class-B operation.

Features

® internal input matching capacitor for a high power gain

® gold metallization ensures excellent reliability

The transistor has a 4-lead studless envelope with a ceramic cap (SOT122D). All leads are isolated from

the mounting base.

QUICK REFERENCE DATA

RF performance at T, = 25 ©C in a common-emitter class-B circuit.

- VcE f PL Gp nc
mode of operation ‘ v I MHz \ W ‘ a8 ’ %
CW (class-B) I 7.5 ‘ 900 ‘ 6.0 1 min. 5.5 1 min. 50
MECHANICAL DATA Dimensions in mm
Pinning
1 = Collector
2 = Emitter
3 = Base
4 = Emitter

i A

27,6 73 _|l.1 76
24,9 max max

| '

I [Oz02|A]
[ os | |
—>| 5,9 < (4x) U 0,14
5,5
27,6 - 1,68
24,9 1,37
—| 4'1 -
max 7295608.P

Fig.1 SOT122D.

PRODUCT SAFETY This device incorporates beryllium oxide (BeO), the dust of which is toxic. The
device is entirely safe provided that the internal BeO disc is not damaged.
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BLT93/SL

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134).

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)

Collector current
DC or average
(peak value); f > 200 MHz

Total power dissipation
at Tamp < 105 ©C; f > 200 MHz

Storage temperature range

Operating junction temperature

THERMAL RESISTANCE
Dissipation = 12 W; Tjp = 25 °C

From junction to mounting base
(f > 200 MHz)

VcBo
VCEO
VEBO

Icilc(Av)
Icm

Ptot

Tstg
Tj

Rth j-mb(RF)

20 7224072
Ptot
(W) (1)
16
N
12 (2) \\
8 ,\
4
0
0 80 160 200
Tmb (°C)

Fig. 2 Total power dissipation as a function of temperature.

(1) Short-time RF operation during mismatch (f > 800 MHz)

(2) Continuous RF operation (f > 800 MHz)

max. 20
max. 10
max. 3
max. 1.2
max. 3.6
max. 12
-65to+150
max. 200
max. 6.5

<

> >

oC
oC
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UHF power transistor BLT93/SL
CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector-base breakdown voltage
open emitter; |c =20 mA V(BR)CBO > 20 V
Collector-emitter breakdown voltage
open base; Ic = 40 mA V(BR)CEO > 10V
Emitter-base breakdown voltage
open collector; |Ig = 4 mA V(BR)EBO > 30V
Collector cut-off current
VBE=0,VCe=10V ICES < 1.0 mA
Second breakdown energy
L=25mH; f=50Hz; RBE=10Q2 ESBR = 20 mJ
DC current gain
Ic=12A,VCe=5V hFE = 25
Collector capacitance at f= 1 MHz
IE=ie=0;VcB=75V Ce typ. 19 pF
Feedback capacitance at f= 1 MHz
lc=0;,VCE=T7.5V Cre typ. 10 pF
Collector-mounting base capacitance Ce-mb typ. 1.2 pF
50 7224073
CC
(pF)
40
\
30
\\
20
10
0
0 2 4 6 8 10
Veg (V)

Fig. 3 Collector capacitance as a function of collector-base voltage;
f=1MHz; |g = ig = 0; typical values.
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BLT93/SL

APPLICATION INFORMATION
RF performance in CW operation (common-emitter circuit; class-B); f = 900 MHz; Tmp = 25 °C

_ f Vv P G
mode of operation ‘ MHz ‘ \(/35 ‘ WL | dg ‘ ’792
min. 5.5 min. 50
class-B; CW l 900 ’ 75 ’ 6.0 typ. 7.0 typ. 60
csf.
L1 cn
- —] 500
L2, 2c10
7 77 7 4
+Vee

7223008.1

Fig. 4 Class-B test circuit at f = 900 MHz.

List of components:

C1 =C2=C8=C10= 1.4 to 5.5 pF film dielectric trimmer (cat. no. 2222 809 09001)

C3 =C6=C7 = 3.3 pF multilayer ceramic chip capacitor*

C4 =Cb=C9=5.6 pF multilayer ceramic chip capacitor*

C11 =C12=C13 = 180 pF multilayer ceramic chip capacitor

C14 =1 uF (35 V) tantalum capacitor

L1 =50 £ stripline (25 mm x 2.4 mm)

L2 =50 stripline (11 mm x 2.4 mm)

L3 =L4=25% stripline (11.5 mm x 6.0 mm)

L5 =508 stripline (7.0 mm x 2.4 mm)

L6 =50 Q stripline (27.0 mm x 2.4 mm)

L7 =4 turns closely wound enamelled Cu wire (0.4 mm), int. diameter 3 mm, with ferrite beat
(cat. no. 4330 030 32221) over the coldside lead

L8 =1 turn Cu wire (1.0 mm); int. diameter 5.5 mm; length 2 mm, leads 2 x 5 mm

L9 L10 = Ferroxdure wideband HF choke, grade 3B (cat. no. 4312 020 36642)

R1 R2 =10 £ + 5%; 0.25 W metal film resistor

The striplines on a double Cu-clad printed circuit board with PTFE fibre-glass dielectric (e, = 2.2);
thickness 1/32 inch; thickness of copper-sheet 2 x 35 um.

I

]

*  American Technical Ceramics capacitor type 100A or capacitor of same quality.
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UHF power transistor BLT93/SL

| 135 mm

70 mm

.
7223010

Fig. 5 Printed circuit board and component layout for 900 MHz class-B test circuit.

Note:

The circuit and the components are on one side of the PTFE fibreglass board; the other side is un-etched
copper serving as groundplane. Earth connections are made by hollow rivets and also by fixing-screws
and copper straps around the board and under the emitters to provide a direct contact between the
copper on the component side and the groundplane.

April 1989
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BLT93/SL

7224074 7224075

10 10 100
PL Al Gp P
(w) // (dB) (%)

8 8 80
. L ===~ ~Gp .
6 S 6
P L1 N )
"4 e
7 N
la' 4 .
4 = Gp 40
/
7
7’
2 £ 2 20
0 (] 0
0 1 2w 3 0 2 4 6 8 10
PL (W)
Fig. 6 Load power as a function of source Fig. 7 Power gain and efficiency as a
power. function of load power.

Conditions for Figs 6 and 7:
f=900 MHz; Tjp = 25 ©C; class-B operation; typical values.

VCE=75V;
—— Vcg=50V
RUGGEDNESS

The device is capable of withstanding a full load mismatch (VSWR = 50; all phases) at rated load power
up to a supply voltage of 9.0 V at Tj,p = 25 ©C.
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UHF power transistor BLT93/SL

7224077
8 7224076 8 Z2240.
Mo X RL XL
(Q) (2)
6 6
al
//
4 4
== Xi.
L—1"i Tt RL
2 —T| 2
=
0 0
750 800 850 900 950 1000 750 800 850 900 950 1000
f (MHz) f (MHz)
Fig. 8 Input impedance as a function of Fig. 9 Load impedance as a function of
frequency (series components). frequency (series components).

Conditions for Figs 8, 9 and 10:
Vee=7.5V;PL=6W,;f=800-960 MHz; Tjp = 25 OC; class-B operation; typical values.

7224078
12

750 800 850 900 950 1000
f (MHz)

Fig. 10 Power gain as a function of frequency.
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BLU11/SL

UH.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor primarily intended for use in mobile transmitters in the

470 MHz band.

Features

® multi-base structure and emitter-ballasting resistors for an optimum temperature profile.

® gold metallization ensures excellent reliability.

® the device can be applied at a P|_of max. 1,56 W when it is mounted on a printed wiring board

(see Fig. 6) without an external heatsink.

The transistor has a 4-lead envelope with a ceramic cap (SOT-122D). All leads are isolated from the

mounting base.

QUICK REFERENCE DATA

R.F. performance in a common-emitter class-B circuit.

mode of operation IC V\(/:E |VTHZ CVL ‘ Sé’ ’ Z/S
narrow band; c.w. Tmb=25 | 12,6 ‘ 470 25 ‘ >10 ) >55
Ta =25%| 12,5 470 16 > 12 > 55

*

Device mounted on a printed wiring board (see Fig. 6).

MECHANICAL DATA
Fig. 1 SOT-122D.

1
—J 59 '«—(4 x)
5,5
27,6
249

Dimensions in mm

}
| . 7,6
max
¥
I 0,14
. 1,68
1.37
sl G L 7295608A
max

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device

is entirely safe provided that the BeO disc is not damaged.

July 1986
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BLUT1/SL

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) VCcBO max. 36 V
Collector-emitter voltage (open base) VCEO max. 16 V
Emitter-base voltage (open collector) VEBO max. 3V
Collector current
d.c. or average Ic: Ic(ay) — max. 04 A
(peak value), f > 1 MHz Icm max. 1,2 A
Total power dissipation
at Tmp <90°C; f > 1 MHz Ptot(rf) max. 6 W
Storage temperature Tstg —65 to +150 °C
Operating junction temperature Tj max. 200 oC
10 7294612
il
Ptot(rf)
(W) \\
! N
; b
0
0 40 80 120 160
Tk (96)

Fig. 2 Power/temperature derating curves.

| Continuous r.f. operation (f > 1 MHz)
Il Short-time r.f. operation during mismatch (f > 1 MHz)

THERMAL RESISTANCE
Dissipation =45 W
From junction to ambient*
at T3=250C; f>1MHz
(r.f. operation) Rth j-a (rf) max. 50 K/W

From junction to mounting base
at Tjmp =259C; > 1 MHz
(r.f. operation) Rth j-mb (rf) max. 15 K/W

*

Device mounted on a printed wiring board (see Fig. 6).
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U.H.F. power transistor BLU11/SL
CHARACTERISTICS
Tj = 25 OC unless otherwise specified
Collector-base breakdown voltage
open emitter; Ic =5 mA V(BR)CBO  min. 36 V
Collector-emitter breakdown voltage
open base; Ic =10 mA V(BR)CEO  min. 16 V
Emitter-base breakdown voltage
open collector; Ig = 0,5 mA V(BR)EBO  min. 3V
Collector cut-off current
VBE=0;VCg=16V ICES max. 25 mA
Second breakdown energy
L=256mH; f=50Hz; RBg =109 ESBR min. 0,55 mJ
D.C. current gain
Ic=03A;VCcg=10V hFE min. 25
Collector capacitance at f = 1 MHz
IE=ie=0;VCcB=125V Cc typ. 4 pF
Feedback capacitanceat f = 1 MHz
Ic=0;VCe=125V Cre typ. 25 pF
Collector-mounting base capacitance Cc-mb typ. 1,2 pF
120 7292319 10 7294613
hee
po CC
L (pF)
80 NG Vee =
' 125V
! .
10V — 5 ~
\\\
40 I
0 0
600 Ic (mA) 1200 0 Vg (V) 20

Fig. 3 Tj =25 0C; typical values.

Fig. 4 Ig =ig = 0; f = 1 MHz; typical values.
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BLU11/SL

APPLICATION INFORMATION
R.F. performance in common-emitter circuit; class-B; f = 470 MHz; circuit tuned at P|_=2,5 W.

: VCE f PL Gp nc
mode of operation oc v ‘ MHz W dB %
narrow band; c.w. Tmpb=25 12,5 470 25 > 10 > 55

Tmb =25 typ. 12 typ. 60
Ta=25** 12,5 470 15 >12 > 55

7297440

Fig. 5 Class-B test circuit at f = 470 MHz.

List of components:

C1 = C2=2-9 pF film dielectric trimmer (cat. no. 2222 809 09002)

C3 = 1,6 pF multilayer ceramic chip capacitor*

C4 = 10 pF multilayer ceramic chip capacitor*®

C5 = 100 pF multilayer ceramic chip capacitor

C6 = 3 x 100 nF multilayer ceramic chip capacitor (cat. no. 2222 809 47104)

C7 = 2,2 uF (35 V) tantalum electrolytic capacitor

C8 = 1,4 -55 pF film dielectric trimmer (cat. no. 2222 809 09001)

C9 = 5,6 pF multilayer ceramic chip capacitor*

L1 =56 Q stripline (25,5 mm x 2 mm)

L2 = L3 =25 Q stripline (11 mm x 6 mm)

L4 = 132 nH; 6 turns closely wound enamelled Cu-wire (1 mm), int. dia. 6 mm, leads 2 x 5 mm
L5 = Ferroxcube h.f. choke, grade 3B (cat. no. 4312 020 36642)

L6 = 16 nH; 1 turn enamelled Cu-wire (1 mm), int. dia. 6 mm, leads 2 x 5 mm

R1 = 10%; £5% 0,4 W metal film resistor

R2 = 10Q; +5% 0,4 W metal film resistor

L1, L4 and L5 are striplines on a double Cu-clad printed wiring board with PTFE fibre-glass dielectric
(er = 2,2) and a thickness of 1/32 inch; thickness of copper-sheet 2 x 35 um.

*

American Technical Ceramics capacitor type B or capacitor of the same quality.
** Device mounted on a printed wiring board (see Fig. 6).
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U.H.F. power transistor BLU11/SL

7297441

| 108 mm |
+Vee

70 mm

7297442 -

Fig. 6 Printed wiring board and component lay-out for 470 MHz class-B test circuit.

Note

The circuit and the components are situated on one side of the P.T.F.E. fibre-glass board; the other side
is unetched copper serving as a groundplane. Earth connections are made by using hollow rivets,
fixing-screws and copper straps at the input and output and under the two emitters to provide a direct
contact between the copper on the component side and the groundplane.

July 1986
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BLU11/SL

(W)

0

Fig. 7 Load power versus source power.

7294614

0 0,1

0,2
Pg (W)

Conditions for Figs 7 and 8:

VCE = 12,6 V; f=470 MHz; Thp = 25 OC; class-B operation; test circuit tuned atP| =25 W;
typical values.

RUGGEDNESS
The BLU11/SL is capable of withstanding a full load mismatch (VSWR = 50 through all phases) at

PL =2,5W up to a supply voltage of 15,5 V and Tjyp = 25 ©C.
Input and output impedances (series components) versus frequency:

03

20 7294615
G
p G
(dB) sl
\\ I
n — ™~
id l/c/ —
0
1 2 PL (W) 3

100

(%)

50

0

Fig. 8 Power gain and efficiency versus
load power.

VCe=125V;P_=25W;f=400to 512 MHz; Tmp = 25 ©C; class-B operation; typical values.

frequency (MHz) Zj (2) Zo (2)
400 40—j4.1 131 +j 7.2
430 40-j3,3 133+j7,0
460 40—-j2,6 136+j6,9
490 41-j1,9 138+j6,8
512 41—-j15 138+6,7
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BLU20/12

U.H.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor primarily intended for use in mobile radio transmitters in the
470 MHz communications band.

Features:

® multi-base structure and emitter-ballasting resistors for an optimum temperature profile
® gold metallization ensures excellent reliability.

@ internal matching to achieve an optimum wideband capability and high power gain.

The transistor has a 6-lead flange envelope with a ceramic cap (SOT-119). All leads are isolated from the
flange.

QUICK REFERENCE DATA

Envelope SOT-119

Mode of operation class-B; c.w.
Collector-emitter voltage (d.c.) VcE 125 V
Frequency f 470 MHz
Load power PL 20 W
Power gain Gp > 6,5 dB

Collector efficiency
Heatsink temperature

e > 55 %
Th 25 °C

MECHANICAL DATA
SOT-119 (see Fig. 1).

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device

is entirely safe provided that the BeO disc is not damaged.
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BLU20/12 J L

MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-119.
- < 0,14
{ PR =i ceramic
b7 ]
f 53 | |7
648 1V 3
Y 55 25,2 1 | 113
12,96 5.0 b b 18,42 FEx
h '
) 5,7 LN
5,3 =)
[} I BeO
metal
7277385.6
v
25
7.5
* max
1
I
Torque on screw: min. 0,6 Nm (6 kg.cm)

max. 0,75 Nm (7,5 kg.cm)

Heatsink compound must be applied sparingly and evenly distributed.
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U.H.F. power transistor BLU20/12

RATINGS
Limiting values in accordance with the Absolute Maximum System (1EC 134).

Collector-base voltage (open emitter)

peak value VeeoM max. 36 V
Collector-emitter voltage (open base) VCEO max. 16,5 V
Emitter-base voltage (open collector) VEBO max. 4 VvV
Collector current

d.c. or average Ic max. 4 A

(peak value); f> 1 MHz lcm max. 12 A
Total power dissipation

at Tmp =25°C Ptot (d.c.) max. 38 W

f>1MHz; Ty, = 25 °C Ptot (r.f.) max. 44 W
Storage temperature Tstg —65 to +150 OC
Operating junction temperature Tj max. 200 ©C

10 7292831 80 7292832
'c b Tmb= 25°C Piot \
(A) 2 (W) N
Th=70°C \\ -
N
\ N
1 40 \\H \\
I \\\ \
~ ~
S e
N
8
e
~
0,1 0

1 10 165 oo (y) 100 0 80 Th (°C) 160
Fig. 2 D.C.SOAR. Fig. 3 Power/temperature derating curves
Rth mb-h = 0,2 K/W | Continuous operation

Il Continuous operation (f > 1 MHz)
111" Short-time operation during mismatch;
(f>1 MHz)

THERMAL RESISTANCE (dissipation = 37 W; Ti,p = 25 ©C, i.e. T, = 18 °C)
From junction to mounting base

(d.c. dissipation) Rth j-mbl(d.c.) max 4,6 K/W
(r.f. dissipation) Rth j-mb(r.f.) max 4,1 K/W
From mounting base to heatsink Rth mb-h max 0,2 K/W

August 1986
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BLU20/12

CHARACTERISTICS
TJ' = 25 OC unless otherwise specified
Collector-base breakdown voltage
Ic = 25 mA; open emitter
Collector-emitter breakdown voltage
Ic = 50 mA; open base
Emitter—base breakdown voltage
Ig =5 mA; open collector
Collector cut—off current
VBe=0;Vcg=20V
Second breakdown energy
L=25mH; f=50Hz; Rgg =10Q

D.C. current gain
Ilc=27A;Vcg=10V

Collector capacitance at f = 1 MHz
lg=ig=0;Vcg=125V

Feed-back capacitance at f = 1 MHz
lc=0; Ve =125V

Collector-flange capacitance

80 ' I 7292833
Vee=125V
/ ~
hge — L
A 10V
40
0
0
5 Ic (A) =

Fig. 4 Tj=25 OC; typ. values.

V(BR)ICBO > 36 V
V(BR)CEO ~ 16,5 V
V(BR)EBO ~ 4V
ICES < 12,5 mA
ESBR > 53 mJ
h > 15
FE typ. 60
Ce typ. 53 pF
Cre typ. 33 pF
Cef typ. 3 pF
160 7292834
Ce
(pF)
80
o
0
. g Ves (V) 16

Fig.5 Ig=ig=0;f=1MHz; typ. values.
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U.H.F. power transistor BLU20/12

APPLICATION INFORMATION

Mode of operation in narrow band test circuit;

class-B; c.w.

Collector-emitter voltage (d.c.) VcE 125 V
Frequency f 470 MHz

Load power PL 20 W

. > 6,5 dB

Power gain Gp — 7.8 dB

. > 55 %

Collector efficiency e - a4 c;;

Heatsink temperature Th 25 °C

R2 C5

L7
-f:\—‘L— +Vee
+

L c10

i
2

L5 f
=c7

L6
502 (O—f— L 20) 500
c c9
= 2 ca
7 4 v 7 7293000

Fig. 6 Class-B test circuit at f = 470 MHz.

List of components:

C1 = C9=1,8 10 10 pF film dielectric trimmer (cat.no. 2222 809 05002)
C2 = 2to 9 pF film dielectric trimmer (cat.no. 2222 809 09002)

C3 = C4=8,2 pF multilayer ceramic chip capacitor (100A type) *

C5 = 100 nF polyester film capacitor

C6 = 120 pF multilayer ceramic chip capacitor

C7 = 8,2 pF multilayer ceramic chip capacitor (100B type) *

C8 = 2to 18 pF film dielectric trimmer (cat.no. 2222 809 09003)

C10 = 2,2 uF electrolytic capacitor

L1 = 50 stripline (43,5 mm x 4,0 mm)

L2 = 100 nH; 5 turns closely wound enamelled Cu-wire (0,5 mm); int. diam. 4 mm; leads 2 x 5 mm
L3 = 37,6 Q stripline (8,0 mm x 6,0 mm)

L4 = 37,6 Q stripline (9,0 mm x 6,0 mm)

L6 = 74,4 Q stripline (22,5 mm x 2,0 mm)

L6 = 37,6 Q stripline (18,0 mm x 6,0 mm)
L7 = L8= Ferroxcube wideband h.f. choke, grade 3B (cat.no. 4312 020 36642)
R1 = 18 +5%; 0,4 W metal film resistor (MR25 type)

R2 = 10 £5%; 0,4 W metal film resistor (MR25 type)

L1, L3, L4, L5 and L6 are striplines on a double Cu-clad printed circuit board with P.T.F.E. fibre-glass
dielectric (e, = 2,74); thickness 1/16 inch.

* American Technical Ceramics capacitor or capacitor of same quality.
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BLU20/12

7293002

Fig. 7 P.C. board for 470 MHz, class-B test circuit.

116 mm

70mm

7293001

Fig. 8 Component lay-out of 470 MHz, class-B test circuit.

Note:

The circuit and the components are on one side of the P.T.F.E. fibre-glass board; the other side is
unetched copper serving as groundplane. Earth connections are made by hollow rivets and also by
copper straps under the emitters and around the board to provide a direct contact between the copper

on the component side and the ground plane.
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U.H.F. power transistor

BLU20/12

40 7292835
PL Th=2i°}/
(W)

1 _J
= 10%T |
/] il
20
Yo
yz
’/
/1
/
/
0
0 5 10

Pg (W)
Fig. 9 Load power vs. source power,

Conditions for Figs. 9 and 10:

7292836
10 : 100
Gp
—
\\
Gp ‘\:: ﬂc
(dB) e Th=25° __| (%)
-
— AN
SIETIEAN
5 ~ Ty 50
nc,/
0 0
0 20 PLIW) 40

Fig. 10 Power gain and efficiency vs.
load power.

Vce =126 V; f =470 MHz; class-B operation; T = 25 ©C and 70 °C; Rth mb-h = 0,2 K/W; typical

values.

RUGGEDNESS

The device is capable of withstanding a full load mismatch (VSWR = 50; all phases) up to 25 W under

the following conditions:

Vcg =156 V; f=470 MHz; Tj, = 25 °C; R¢p, mp-h = 0,2 K/W.
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BLU20/12

7292837
4
fieX
(2) [
~ i
3 >< ~
L1 \
i il XN
1 \\
2 N
1
0
400 430 460 490 520
f (MHz)

Fig. 11 Input impedance (series components).

Conditions for Figs 11, 12 and 13:

Vce=125V;PL=20W; f=400-512 MHz; T, = 25 ©C; class-B operation; Rth mp-h = 0,2 K/W;
typical values.

7292838
5
RL.XL 4
@) — R
3
—
2
1
0
-1
~§~N\\x,_
) —
L
-3
400 430 460 490 520
f (MHz)

Fig. 12 Load impedance (series components).

7292839
10
—

Gp ) .
(dB)
5
0

400 430 490 520
f (MHz)

Fig. 13 Power gain versus frequency.
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BLU30/12

U.H.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor primarily intended for use in mobile radio transmitters in the
470 MHz communications band.

Features:

® multi-base structure and emitter-ballasting resistors for an optimum temperature profile
® gold metallization ensures excellent reliability

® internal matching to achieve an optimum wideband capability and high power gain

The transistor has a 6-lead flange envelope with a ceramic cap (SOT-119). All leads are isolated from the
flange.

QUICK REFERENCE DATA

Envelope SOT-119

Mode of operation class-B; c.w.
Collector-emitter voltage (d.c.) VcE 125 V
Frequency f 470 MHz
Load power PL 30 W
Power gain Gp > 6,0 dB
Collector efficiency nc > 55 %
Heatsink temperature Th 25 o¢

MECHANICAL DATA
SOT-119 (see Fig. 1).

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device
is entirely safe provided that the BeO disc is not damaged.
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BLU30/12 J L
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-119. 22 max
4 1< 0,14
min [~ T ]
! T [ ceramic
5,7 -
I . 5,3 =T
648 1 3
Y 55 )\ 38 25,2 13
e 5,0 . / C min max oAe 1T max
- —
i . 5,7 Lo
53 -
) e R \ BeO
metal
3,35
3’04(2x)
7277385.6
|<—— 12,2 =
! " |
25 [ T[]l 450 *
} . 4,05 7.5
* max
'
1
Torque on screw: min. 0,6 Nm (6 kg.cm)

max. 0,75 Nm (7,5 kg.cm)

Recommended screw: cheese-head 4-40 UNC/2A
Heatsink compound must be applied sparingly and evenly distributed.
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U.H.F. power transistor BLU30/12

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter)

peak value Veceowm max. 36 V
Collector-emitter voltage (open base) VCEO max. 16,5 V
Emitter-base voltage (open collector) VEBO max. 4V
Collector current

d.c. or average Ic max. 6 A

(peak value); f > 1 MHz Iem max. 18 A
Total power dissipation

f>1MHz; Tp =25 °C Piot (r.f.) max. 65 W
Storage temperature Tstg —65to + 150 °C
Operating junction temperature Tj max. 200 °C

10 : ; 7292916 100 7292917

I |
I i
=1
Tmb=25°C
Ic 9 < Piot \\
(A) ToaT0 w) \\
I
1 50 \1 S
- N~
I~
~
0,1 0
1 10 165 o (y) 100 0 80 T4 (°C) 160
Fig. 2 D.C. SOAR. Fig. 3 Power/temperature derating curves
Rth mb-h = 0,2 K/W | Continuous operation (f > 1 MHz)
Il Short-time operation during mismatch;
(f>1MHz)
THERMAL RESISTANCE (dissipation = 45 W; Ty, = 25 ©C)
From junction to mounting base

(r.f. dissipation) Rth j-mb(r.f.) max. 2,45 K/W

From mounting base to heatsink Rth mb-h max. 0,2 K/W
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CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector-base breakdown voltage

Ic =50 mA; open emitter V(BR)CBO ~ 36 V
Collector-emitter breakdown voltage

Ic = 100 mA; open base V(BR)CEO ~ 16,6 V
Emitter-base breakdown voltage

Ig = 10 mA; open collector V(BR)EBO > 4V
Collector cut-off current

VBe=0;Vcg=16V ICES < 22 mA
Second breakdown energy

L=25mH;f=50Hz; Rgg=10Q EsBR > 8 mJ

¢ :VCE FE typ. 60

Collector capacitance at f= 1 MHz*

Ig=ie=0;Vcg=125V Cc typ. 85 pF
Feed-back capacitance at f= 1 MHz*

lg=0;Vge =125V Cre typ. 52 pF
Collector-flange capacitance Cef typ. 3 pF

80 I | 7292918 250 7292919

Vee=125V_| <
= <

hFE // I10/V J Ce

\\

N

N (pF) [\
\§ pF \
40 \ 150

N
\\
T ——
0 50
0 8 ic (A) 16 0 10 Veg (V) 20
Fig. 4 T;=250°C; typ. values. Fig. 5 |g =ig = 0; f =1 MHz; typ. values.

* Device mounted in SOT-119 envelope without inputmatching.
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U.H.F. power transistor

BLU30/12

APPLICATION INFORMATION
Mode of operation
Collector-emitter voltage (d.c.)
Frequency

Load power

Power gain

Collector efficiency

Heatsink temperature

In narrow-band test circuit; class-B;c.w.

VcE 125 V
f 470 MHz
PL 30w
& > 6,0 dB
P typ. 7.4 dB
> 55 %
nc typ. 66 %
Th 25 oC

7278280.1

Fig. 6 Class-B test circuit at f = 470 MHz.

List of components:

C1 =C2=C7=C8=2to9pF film dielectric trimmer (cat. no. 2222 809 09002)

C3 =C6=3,9 pF ceramic capacitor (500 V)
C4 =100 pF feed-through capacitor
C5 =100 nF polyester film capacitor

L1 = stripline (24,0 mm x 6,7 mm)

L2 =10 turns closely wound enamelled Cu-wire (0,4 mm); int. diam. 4 mm
L3 =2 turns enamelled Cu-wire (0,6 mm); Ferroxcube tube core, grade 3B5 (cat. no. 4313 020 15170)

L4

12,6 nH; 2,5 turns enamelled Cu-wire (0,7 mm); int. diam. 4 mm; length 3 mm; leads 2 x 5 mm

L5 = Ferroxcube wideband h.f. choke, grade 3B (cat. no. 4312 020 36642)

L6 = stripline (28,4 mm x 6,7 mm)
R1 = R2=10 £ carbon resistor

L1 and L6 are striplines on a double Cu-clad printed circuit board with P.T.F.E. fibre-glass dielectric

(e = 2,74); thickness 1/16 inch.

Component lay-out and printed-circuit board for 470 MHz test circuit are shown in Figs 7 and 8.
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7278204.1

Fig. 7 Component lay-out of 470 MHz, class-B test circuit.

104 J‘|

56,6

7278205.1

(1) é— double Cu-clad printed-circuit board
: Cu strap (thick 0,3 mm; wide 5,0 mm)

7278206

Fig. 8 P.c. board for 470 MHz, class-B test circuit.

Note:

The circuit and the components are on one side of the P.T.F.E. fibre-glass board; the other side fully
metallized serving as groundplane. Earth connections are made by hollow rivets and also by copper
straps under the emitter to provide a direct contact between the copper on the component side and
the ground plane.
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U.H.F. power transistor

BLU30/12

50 7272920
Th=25°C —
= h
P
PL / L o
W) _ L~ 70%
//
s
//
25 ;
//
0
o 19 Pg (W)

Fig. 9 Load power vs. source power.

Conditions for Figs 9 and 10:

20

10 7292921
— “c
Gp = s | (%)
(dB) ~
~N
i Ny \\ 100
NERY
5 S
75
~N
50
7’C/
0 25
0 25 PL (W) 50

Fig. 10 Power gain and efficiency vs. load power.
Th=1259C;
——— TL=700C.

VGE = 12,6 V; f = 470 MHz; class-B operation; T, = 25 ©C and 70 °C; Rtp mp-h = 0,2 K/W; typical

values.

RUGGEDNESS

The device is capable of withstanding a full load mismatch (VSWR = 50; all phases) up to 38 W under

the following conditions:

VGE = 15,5 V; f = 470 MHz; Th, = 25 °C; R¢p mb-h = 0,2 K/W.

January 1985
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g 7292922
1]
Xj
Ty
(Q)
- '\?\‘
. L \\\
o i N\
N\
1
0
400 430 460 490

520

f (MHz)

Fig. 11 Input impedance (series components).

Conditions for Figs 11, 12 and 13:

3 7292923
R, XL —
(Q) 2 B RL
I~
1
0
-1
-2
] L Ix
I
-3
400 430 460 490 520
f (MHz)

Fig. 12 Load impedance (series components).

Vce =125 V; P =30W; f=400-512 MHz; Ty, = 25 OC; class-B operation; Rty mp-h = 0,2 K/W;

typical values.

10

(dB)

7292924

400

430

460 490 520
f (MHz)

Fig. 13 Power gain versus frequency.
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BLU45/12

UH.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor in SOT-119 envelope primarily intended for use in mobile
radio transmitters in the 470 MHz communications band.

Features

® multi-base structure and emitter-ballasting resistors for an optimum temperature profile.
® internal matching to achieve an optimum wideband capability and high power gain.
® gold metallization ensures excellent reliability.

The transistor has a 6-lead flange envelope with a ceramic cap. All leads are isolated from the flange.

QUICK REFERENCE DATA

R.F. performance up to Ty, = 25 OC in a common-emitter class-B circuit

mode of operation VcE f PL Gp ne

Vv MHz w ‘ dB %
narrow band; c.w. ‘ 12,6 ‘ 470 ‘ 45 ‘ >48 > bb
MECHANICAL DATA Dimensions in mm

SOT-119 (see Fig. 1).

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device
is entirely safe provided that the BeO disc is not damaged.

August 1986
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MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-119

—>< 0,14
— - ceramic
- 7 _I
252 4549 41 13
max max
ENER
B N BeO
metal
7277385.6

min. 0,6 Nm (6 kg.cm)
max. 0,75 Nm (7,5 kg.cm)

Recommended screw: cheese-head 4-40 UNC/2A

Torque on screw:

Heatsink compound must be applied and evenly distributed.
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U.H.F. power transistor

BLU45/12

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)

peak value VcBOM
Collector-emitter voltage (open base) VcEo
Emitter-base voltage (open collector) VEBO
Collector current
d.c. or average Ic
(peak value); f> 1 MHz lcm
Total power dissipation
at Tmb=25 0C;f> 1 MHz PtOt
Storage temperature Tstg
Operating junction temperature Tj
7293526
160
Prs
(W)
80 \\H\
NG \\\‘
UNL \\
N
\\
0
0 100

T, (°c) 200

Fig. 2 Power/temperature derating curves.

| Continuous operation (f > 1 MHz).
Il Short-time operation during mismatch (f > 1 MHz).

MAXIMUM THERMAL RESISTANCE

Dissipation = 54 W; T, = 25 °C

From junction to mounting base (r.f. operation)

From mounting base to heatsink

Rthj-mb
Rth mb-h

max.

A
27 A

87 W

—65to + 150 ©C

max.

max.

max.

200 °C

1,7 K/W
0,2 K/W
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CHARACTERISTICS
Tj=25 OC unless otherwise specified

Collector-base breakdown voltage
open emitter; Ic = 100 mA

Collector-emitter breakdown voltage
open base; ¢ = 200 mA

Emitter-base breakdown voltage
open collector; Ig = 20 mA

Collector cut-off current
VBe=0;Vgcg=16V

Second breakdown energy
L=25mH;f=50Hz; Rgg =109

D.C. current gain
Vce=10V;Ic=8A

Collector capacitance at f = 1 MHz
lg=ig=0;Vep =125V

Feedback capacitance at f = 1 MHz
lc=0;Vcg =125

Collector-flange capacitance

7293520
100
Vog=12,5V
hEe O
- —
/;// 10V \\‘
/ N\
50 N
A\
N
0
0 20 Ic (A) 40

Fig. 3 D.C. current gain versus
collector current; Tj=25 oc.

400

(pF)

200

0

V(BR)CBO min. 36 V
V(BR)CEO min. 16,5 V
V(BR)EBO min. 4 VvV
Ices max. 44 mA
EsgRr min. 15 mJ
h min. 15
FE typ. 60
Cc typ. 170 pF
Cre typ. 100 pF
Cef typ. 3 pF
7293519
\\\ﬁ
0 10 Veg (V) 20

Fig. 4 Output capacitance versus

Vegilg=ig=0;f=1MHz.
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U.H.F. power transistor BLU45/12

APPLICATION INFORMATION

R.F. performance at T, = 25 ©C in a common-emitter class-B circuit

mode of operation VcE f PL Gp nc
\Y MHz w dB %
narrow band; c.w } 12,5 | 470 45 >48 ’ > 55
o typ.5,8 typ. 61
500

50Q

+Veeo

l 7293518
4

Fig. 5 Class-B test circuit at f = 470 MHz.

List of components:

C1=C13=1,8to 10 pF film dielectric trimmer (cat. no. 2222 809 05002)

C2=C11=1,4105,5 pF film dielectric trimmer (cat. no. 2222 809 09001)

C3= 12 pF multilayer ceramic chip capacitor*

C4 = C5 = 8,2 pF multilayer ceramic chip capacitor**

C6 = C7 = 15 pF multilayer ceramic chip capacitor*

C8 = 110 pF multilayer ceramic chip capacitor*

C9 =3 x 100 nF multilayer ceramic chip capacitor in parallel

C10 = 2,2 uF (35 V) electrolytic capacitor

C12 = 5,6 pF multilayer ceramic chip capacitor*®

L1=34,6 Q stripline (17 mm x 4 mm)

L2 = L5 = 25,3 Q stripline (6 mm x 6 mm)

L3 =45 nH; 4 turns, closely wound enamelled Cu-wire (0,5 mm); int. dia. 2,5 mm;
leads 2 x 5 mm

L4 = L8 = Ferroxcube wideband h.f. choke, grade 3B (cat. no. 4312 020 36642)

L6 = 29,2 § stripline (25,5 mm x 5 mm)

L7 =10 nH; 1 turn Cu-wire (1,0 mm); int. dia. 5 mm; leads 2 x 5 mm

R1=18 +5% (0,4 W) metal film resistor

R2=108 £ 5% (1,0 W) metal film resistor

*

American Technical Ceramics capacitor type B or capacitor of the same quality.
** |dem type A.
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Striplines are on a double Cu-clad printed circuit board with P.T.F.E. fibre-glass dielectric (e; = 2,2);
thickness 1/32 inch.

7293516

97 mm

7293517

Fig. 6 Printed circuit board and component layout for 470 MHz class-B test circuit.

The circuit and the components are on one side of the PTFE fibre-glass board; the other side is unetched
copper serving as a ground plane. Earth connections are made by fixing screws, hollow rivets and copper
straps around the board and under the bases to provide a direct contact between the copper on the
component side and the ground plane.

296

August 1986



U.H.F. power transistor

J L BLU45/12

80 7293525
/

PL / 7

twi V.
yid
-

o

/
0
0 20 Pg (W) 40

Fig. 7 Load power versus source power.

Conditions for Figs 7 and 8:

7293524.1

(dB) N AN (%)

W\
|
]
|
>
A

3 60

50 60 70
PL (W)

20 30 40

Fig. 8 Power gain and efficiency
versus load power.

Typical values; Vg = 12,5 V; f = 470 MHz; T = 25 °C (——) and 70 O°C (— — —);

Rth mb-h = 0,2 K/W; class-B operation.

RUGGEDNESS

The BLU45/12 is capable of withstanding a full load mismatch (VSWR = 50 through all phases) up
to 55 W under the following conditions: Vog = 15,6 V; f =470 MHz; T, = 25 °C; Rth mb-h = 0.2 K/W.
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6 7293523.1 2 7293522.1
5 RL, X
ris xiT— A Ry
(Q) [*7] Q)
——_
//
4 =] 0
—
3 -1
2 -2
1 L Ti -3
T I —— X
0 -4 T~
400 440 480 £ (MH2) 520 400 440 480  (MHz) 520
Fig. 9 Input impedance Fig. 10 Load impedance
(series components). (series components).

Conditions for Figs 9, 10 and 11 (class-B operation):

Typical values; Vog = 12,6 V; P|_=45W; f =400 to 512 MHz; T, = 25 o¢:
Rth mb-h = 0,2 K/W.

7293521

0
400 500 f (MHz) 600

Fig. 11 Power gain versus frequency.

298 August 1986



Philips Semiconductors

Data sheet

status Product specification

date of issue | January 1991

FEATURES

e SMD encapsulation

e Emitter-ballasting resistors for
optimum temperature profile

o Gold metallization ensures
excellent reliability.

DESCRIPTION

NPN silicon planar epitaxial
transistor encapsulated in a SOT223
surface mounted envelope and
designed primarily for use in mobile
radio equipment in the 470 MHz
communications band.

PINNING - SOT223

PIN DESCRIPTION
1 emitter
2 base
3 emitter
4 collector

BLU56

UHF power transistor

QUICK REFERENCE DATA
RF performance at T5 < 60 °C in a common emitter class-B test circuit (see
note 1.)
MODE OF OPERATION f(MHz) | Ve (V) |PL(W) | G, (dB) | n. (%)
c.w. narrow band 470 125 1 > 12 > .50
Note
1. T4 =temperature at soldering point of collector tab.
PIN CONFIGURATION
4
(o]
b
MBB012 e
L 3
Top view MsBoo2
Fig.1 Simplified outline and symbol.

299




Philips Semiconductors Product specification

UHF power transistor BLU56
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veso collector-base voltage open emitter - 36 V
Vero collector-emitter voltage open base - 16 \
Veso emitter-base voltage open collector o 3 \%
le: loay collector current DC or average value |- 200 mA
lem collector current peak value - 600 mA

f>1MHz
Py total power dissipation f>1MHz - 2 W
Tg=105°C
(note 1)
Tag storage temperature range —65 150 °C
T; operating junction temperature - 175 °C
Note
1. Tg = temperature at soldering point of collector tab.
1000 . MCD027
IC ——
(mA)
100
10
1
1 10 100
Vee M)
Fig.2 DC SOAR; T, = 105 °C.
THERMAL RESISTANCE
SYMBOL PARAMETER MAX. [ UNIT
R js0c) from junction to soldering point 35 Kw

January 1991
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Philips Semiconductors Product specification

UHF power transistor BLUS6

CHARACTERISTICS

T,;=25°C.
SYMBOL PARAMETER CONDITIONS MIN. TYP: MAX. | UNIT
Vigricso collector-base breakdown voltage open emitter 36 = = \%
lc=25mA
Vierceo collector-emitter breakdown voltage open base 16 = = \Y
lc =10 mA
Vierieso emitter-base breakdown voltage open collector 3 — - \%
le=0.5mA
loes collector-emitter leakage current Vge =0 - s 1 mA
Voe =16V
hee DC current gain Vee =10V 25 - -
lc = 150 mA
B second breakdown energy L=25mH 0.3 = = mJ
R =10Q
f=50Hz
C; collector capacitance Ver=126 ¥ - 22 3 pF
lgi = I, =i0
f=1MHz
C,. feedback capacitance V= 125V - 1.2 2 pF
lg =
f=1MHz
160 - MCD026 5 MCD025
"re l c
. Veg=]25V (pg) 4 \\
///$\
— 3 k\
80 =
2 E— —
|
40
%
0 0
0 200 400 600 0 4 8 12 16 20
IC (mA) VCB )
Fig.4 Collector capacitance as a function of
Fig.3 DC current gain as a function of drain collector-base voltage; Ig = I, = 0; f = 1 MHz;
current; typical values. typical values.

January 1991 301



Philips Semiconductors Product specification

UHF power transistor BLUS6
APPLICATION INFORMATION
RF performance at T, <60 °C; in a common emitter class-B test circuit.
MODE OF OPERATION | f (MHz) | Ve (V) | P (W) (;;é) M. (%)
c.w. narrow band 470 12.5 1 > 12  |> 50
typ. 14 |typ. 58
Ruggedness in class-B operation
The BLU56 is capable of
withstanding a load mismatch
corresponding to VSWR = 50:1
through all phases at rated output
power, up to a supply voltage of
16,5V, f =470 MHz and T4 < 60 °C.
20 MCB032 100 15 MCB028
Gp n
(dB) (%) PL
16 80
\Q ) L
\ 1
]
12 — = 60 /
8 40
0.5
4 20
0 0 0
0.8 1 1.2 1.4 20 40 60 80
PL(W) Ps (mW)

Fig.5 Gain and efficiency as functions of load
power; typical values.

Fig.6 Load power as a function of drive power;
typical values.
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Philips Semiconductors Product specification

UHF power transistor BLUS56

C5

50 Q
output

50 Q
input C4

; = ;07 J;cs
A 2 2 MCD028

Fig.7 Class-B test circuit at f = 470 MHz.

List of components (see test circuit)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1,C4 film dielectric trimmer 2to 18 pF 2222 809 05217
C2,C3 film dielectric trimmer 2to 9 pF 2222 809 09002
C5 multilayer ceramic chip capacitor (note 1) | 10 pF
Cé multilayer ceramic chip capacitor (note 1) | 100 pF
Cc7 multilayer ceramic chip capacitor (note 1) |1 nF
(07:] 63 V electrolytic capacitor 2.2 uF
L1 stripline (note 2) 50 Q 54 mm x 4.7 mm
L2, L6 4 turns enamelled 0.4 mm copper wire 50 nH int. dia. 3 mm
L3, L7 grade 3B1 Ferroxcube wideband RF choke 4312 020 36640
L4 stripline (note 2) 50 Q 36 mm x 4.7 mm
L5 1 turn enamelled 2.2 mm copper wire 20 nH int. dia. 8 mm
R1, R2 0.25 W metal film resistor 10 Q, 5%

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 printed circuit board, with PTFE fibre-glass dielectric
(g, = 2.2); thickness V46 inch.
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Philips Semiconductors

Product specification

UHF power transistor

BLU56

140 mm

Fig.8 Component layout for 470 MHz class-B test circuit.

MBA450

The circuit and components are situated on one side of a copper-clad PTFE fibre-glass board; 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.

January 1991
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Philips Semiconductors

Product specification

UHF power transistor

BLUS6

MCBO30

ri,Xi
Q) -
5
o]
-5
Xj
=10
-15
350 450 550 650

f (MHz)

Fig.9 Inputimpedance (series components) as
a function of frequency; class-B operation;
Vee =125 V; P =1 W, typical values.

MCBO29

40
RL, XL
(@
35 AN XL
30
R
25
20
350 450 550 650

Fig.10 Load impedance (series components) as
a function of frequency; class-B operation;
Vps =125 V; P_ =1 W; typical values.

Z| wmpasst

Fig.11 Definition of transistor impedance.

MCBO27

20
Cp
(aB)
15
.y
10
5
(o]
350 450 550 650

£ (MHz)

Fig.12 Power gain as a function of frequency;
class-B operation; Vpg = 125 V; P = 1 W,
typical values.
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BLUG0/12

UH.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor in SOT-119 envelope primarily intended for use in mobile
radio transmitters in the 470 MHz communications band.

Features

® multi-base structure and emitter-ballasting resistors for an optimum temperature profile.
® internal matching to achieve an optimum wideband capability and high power gain.
® gold metallization ensures excellent reliability.

The transistor has a 6-lead flange envelope with a ceramic cap. All leads are isolated from the flange.

QUICK REFERENCE DATA

R.F. performance up to Tj, = 25 ©C in a common-emitter class-B circuit

mode of operation VcE f PL Gp ne
\Y MHz w dB %
narrow band; c.w. | 12,5 l 470 ’ 60 ‘ >44 ’ > 55

MECHANICAL DATA
SOT-119 (see Fig. 1).

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device
is entirely safe provided that the BeO disc is not damaged.

March 1986
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BLU60/12

MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-119.

—>< 0,14

—-1t- ceramic

N BeO

metal

7277385.6

min. 0,6 Nm (6 kg.cm)
max. 0,75 Nm (7,5 kg.cm)

Recommended screw: cheese-head 4-40 UNC/2A

Torque on screw:

Heatsink compound must be applied sparingly and evenly distributed.
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U.H.F. power transistor

BLU60/12

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)

peak value

Collector-emitter voltage (open base)

Emitter-base voltage (open collector)

Collector current
d.c. or average
(peak value); f > 1 MHz

Total power dissipation
at Tmp =25°C; f> 1 MHz

Storage temperature

Operating junction temperature

200

Prs
(W)

100

VcBoMm
VCEO
VEBO

Ic
Icm

Ptot
Tstg
Tj

7293532

/

Dl
N

100

T, (9C)

200

Fig. 2 Power/temperature derating curves.

| Continuous operation (f > 1 MHz).
Il Short-time operation during mismatch (f> 1 MHz).

MAXIMUM THERMAL RESISTANCE
Dissipation =72 W; Tgmp = 25 °C

From junction to mounting base (r.f. operation)

From mounting base to heatsink

Rthj-mb
Rth mb-h

max.

max.

max. 36
max. 16,5
max. 4
max. 12
max. 36
max. 110
—65 to + 150
max. 200

<

A
A
w

oc
oc

1,4 K/W
02 K/W

March 1986
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BLUB0/12

CHARACTERISTICS
Tj=25 OC unless otherwise specified

Collector-base breakdown voltage
open emitter; Ic = 100 mA

Collector-emitter breakdown voltage
open base; Ig = 200 mA

Emitter-base breakdown voltage
open collector; Ig = 20 mA

Collector cut-off current
VBe=0;Vcg=16V

Second breakdown energy
L=25mH;f=50Hz; Rgg =10Q

D.C. current gain
Vce=10V;Ic=8A

Collector capacitance at f = 1 MHz
Ig=ig=0;Vcg=125V

Feedback capacitance at f = 1 MHz
Ig=0;VcE=125

Collector-flange capacitance

7293520

100
hFE icf_jzfv
& S
/4;//— 10V
w0l 27 AN
7 ‘\\\
LY
N
0
0 20 Ic (A) 40

Fig. 3 D.C. current gain versus
collector current; Tj = 25 oC.

400

(pF)

200

V(BR)CBO min. 36 V
V(BR)CEO min. 16,5 V
V(BR)EBO min. 4V
IcES max. 44 mA
ESBR min. 15 mJ
h min. 15
FE typ. 60
Ce typ. 170 pF
Cre typ. 100 pF
Cef typ. 3 pF
7293519
\
\
\\\~
10 Veg (V) 20

Fig. 4 Output capacitance versus

Veg: IE =g =0;f=1MHz.
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U.H.F. power transistor BLU60/12

APPLICATION INFORMATION

R.F. performance at T, = 25 OC in a common-emitter class-B circuit

mode of operation VCE f PL Gp nc
l \Y MHz w dB %
. >4.4 > 55

narrow band; c.w. ‘ 12,5 ' 470 ‘ 60 ’ tp, BB ‘ typ. 62

T T c7
C3 S0

c1
50Q

7

+Vee

l 7293518
7

Fig. 5 Class-B test circuit at f = 470 MHz.

List of components:

C1=C13=1,8to 10 pF film dielectric trimmer (cat. no. 2222 809 05002)
C2=C11=1,41t0 5,5 pF film dielectric trimmer (cat. no. 2222 809 09001)

C3 =12 pF multilayer ceramic chip capacitor*

C4 = C5 = 8,2 pF multilayer ceramic chip capacitor**

C6 = C7 = 15 pF multilayer ceramic chip capacitor*

C8 = 110 pF multilayer ceramic chip capacitor*

C9 = 3 x 100 nF multilayer ceramic chip capacitor in parallel

C10= 2,2 uF (35 V) electrolytic capacitor

C12 =5,6 pF multilayer ceramic chip capacitor*

L1=234,6 Q stripline (17 mm x 4 mm)

L2 =L5= 25,3 Q stripline (6 mm x 6 mm)

L3 =45 nH; 4 turns, closely wound enamelled Cu-wire (0,5 mm); int. dia. 2,5 mm; leads 2 x 5 mm
L4 = L8 = Ferroxcube wideband h.f. choke, grade 3B (cat. no. 4312 020 36642)
L6 = 29,2 Q stripline (25,5 mm x 5 mm)

L7 =10 nH; 1 turn Cu-wire (1,0 mm); int. dia. 5 mm; leads 2 x 5 mm

R1=18Q +5% (0,4 W) metal film resistor

R2=10% + 5% (1,0 W) metal film resistor

*  American Technical Ceramics capacitor type B or capacitor of the same quality.
** |dem type A.

March 1986 311



BLU60/12

Striplines are on a double Cu-clad printed circuit board with P.T.F.E. fibre-glass dielectric (e, = 2,2);
thickness 1/32 inch.

7293516

97 mm

70mm

PR
7293517

Fig. 6 Printed circuit board and component layout for 470 MHz class-B test circuit.

The circuit and the components are on one side of the PTFE fibre-glass board; the other side is unetched
copper serving as a ground plane. Earth connections are made by fixing screws, hollow rivets and copper
straps around the board and under the bases to provide a direct contact between the copper on the
component side and the ground plane.
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U.H.F. power transistor BLU60/12

7293530 7293531.1
100

6 70
e —
— 6o | G0y ~ e
/ o
(dB) (%)
PL > X
(w) P P s _— N
~ 5 e ~ 60
o1 z \ N
\—
Y 4 AN
50 7d \
e \ \
4 \ 50
4 \
\
\
0 3 40
0 20 Pe (W) 40 10 30 50 70 90
5 PL (W)
Fig. 7 Load power versus source power. Fig. 8 Power gain and efficiency

versus load power.

Conditions for Figs 7 and 8:

Typical values; Vog = 12,6 V; f = 470 MHz; T, = 25 °C (——) and 70 °C (— — —);
Rth mb-h = 0,2 K/W; class-B operation.

RUGGEDNESS

The BLUB0/12 is capable of withstanding a full load mismatch (VSWR = 50 through all phases) up
to 70 W under the following conditions; Vog = 15,6 V; f = 470 MHz; T, = 25 °C; Rtp mp-h = 0,2 K/W.
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BLU60/12

1Z s
6 7293529.1 2 93528.1
o R
i g RLXL 1 =
(Q) (Q)
Xj
4 - — 0
3 =
2 =2
1 . 3
~~——_|
=S XL
Tt
0 -4
400 440 480 ¢ (yHz 520 400 440 480 ¢ (Hz) 520
Fig. 9 Input impedance Fig. 10 Load impedance
(series components). (series components).

Conditions for Figs 9, 10 and 11 (class-B operation):
Typical values; Vog = 12,56 V; P|_=60W; f = 400 to 512 MHz; T, = 25 °C; Rt mp-h = 0,2 K/W.

7293527
10
Gp
(dB)
5
0
400 500 f (MHz) 600

Fig. 11 Power gain versus frequency.
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BLUB0/28

UHF POWER TRANSISTOR

NPN silicon planar epitaxial transistor primarily intended for use in radio transmitters in the 470 MHz
communications band.

Features

® Multi-base structure and emitter ballasting resistors for an optimum temperature profile
® Gold metallization ensures excellent reliability
® |nternal matching to achieve an optimum wideband capability and high power gain

The BLUB0/28 has a 6-lead flange envelope with a ceramic cap (SOT119). All leads are isolated from
the flange.

QUICK REFERENCE DATA

RF performance at T, = 25 ©C in a common-emitter class-B circuit

Mode of f VcE PL Gp ule
operation MHz V W dB %

CW class-B 470 28 60 > 7 > bb
CW class-B 470 24 50 typ. 7 typ. 60
MECHANICAL DATA Dimensions in mm

22 —_—
max Lead reference
_’> 6,39 ‘__» 4 |_ = 0,14 1 = emitter
min ' ] ] 2 = emitter
— - 11 ceramic 3 = base
—— 12 — 4= collect
} 2\ . 53 7/ T = collector
648 1 71 N I 5 = emitter
{55 [ ) 38 25,2 Ll s 6 = emitter
1298 g 8 \\' i 4 SR max 1842 max
f \ /// _1_* l
\\"_// 5(7 1
5 - 18 53 L
1 ===15 VB0
: 335 metal
> 3:04 (2x)
7277385.7
-~ 122 —>
2¢5 T i i 410 ! Torque on screw: min. 0.6 Nm (6 kg cm)
% L+ 405 7.5 max. 0.75 Nm (7.5 kg cm)

i —3F ™  Recommended screw: cheese-head 4-40 UNC/2A

! Heatsink compound must be applied sparingly,
and evenly distributed.

Fig.1 SOT119.

PRODUCT SAFETY: This device incorporates beryllium oxide, the dust of which is toxic. The device
is entirely safe provided that the internal BeO disc is not damaged.
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BLU60/28

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-emitter voltage
(peak value), Vgg =0

open base

Emitter-base voltage
(open collector)

Collector current
DC or average
peak value; f > 1 MHz

RF power dissipation
f>1MHz; Tjhp =25 °C

Storage temperature range

Operating junction temperature

MCA447

1 10 100
VeE (V)

Fig.2 DC SOAR.

THERMAL RESISTANCE

RF dissipation =110 W; T\, = 25 °C
From junction to mounting base
From mounting base to heatsink

Ptot
w)

VCESM max. 60 V
VcEOo max. 32V
VEBO max. 35V
Ic. Ic(AVv) max. 8.0 A
lem max. 24 A
Prf max. 110 W
Tstg —65 to + 150 °C
Tj max. 200 °C
150 MCA446
100

N ~
= e Q)
S \\
B ~
S OR@ i
50 S S
(3) \\‘:
0
0 50 100 150
Th (°C)

(1) Short-time operation during mismatch.
(2) Continuous RF operation (f > 1 MHz).
(3) Continuous DC operation.

Fig.3 Power/temperature derating curves.

1.55 K/W
0.2 K/W

Rtnh j-mb max.
Rth mb-h max.
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UHF power transistor

BLUG0/28

CHARACTERISTICS

Tj=25 OC unless otherwise specified

Collector-emitter breakdown voltage

VBe =0; Ic =30 mA

open base; I = 200 mA

Emitter-base breakdown voltage

open collector; |g = 20 mA

Collector cut-off current
Ve =0;Veg=32V

DC current gain

lc=3.2A;Vcg=25V

Collector capacitance at f= 1 MHz
lg=1g=0;Vcg =28V

Feedback capacitance at f = 1 MHz

lc=0;Vcg=28V

Collector-flange capacitance

V(BR)CES min. 60 V
V(BR)CEO min. 32 V
V(BR)EBO min. 3.5 V
ICES max. 10 mA
h 20 to 120
FE typ. 75
Ce typ. 90 pF
Cre typ. 55 pF
Cef typ. 3.0 pF
MCA445
300
Ce \
(pF) \
200 \
\\
N
100 \\\\\
0
0 10 20 30 40

Ves (V)

Fig.4 Collector capacitance as a function
of base-collector voltage; Ig = g = 0;
f=1MHz; typical values.

August 1990

317



BLU60/28

APPLICATION INFORMATION
RF performance at T, = 25 OC in a class-B test circuit

Mode of f VcE PL Gp ne
operation MHz Vv w dB %
CW class-B 470 28 60 >, 7 > b5
CW class-B 470 24 50 typ. 7 typ. 60

9 MCA444 70 MCA443
Gp

L]
(dB) ] @
p—— O P
A ™ N 60 e
7 X
7 // A 7 = =5 &)
4 / 7 \
/ N
/
/
50 4
5 v
5 40
0 40 80 0 40 80
PLW) PL(W)
—— Th=250C —— Th=250C
——— Th=70°C ———Thp=700°C

Fig.5 Power gain as a function of load
power; typical values.

80

Fig.6 Efficiency as a function of load
power; typical values.

MCA442

/

-
PL ////

o

(W) // r
4

40 /

S—
o Ty = TOOC

Pp (W)

Fig.7 Load power as a function of

drive power; typical values.

Conditions for Figs 5 to 7
Class-B operation; Vog = 28 V; f = 470 MHz; Rt mp-h = 0.2 K/W.
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UHF power transistor BLU60/28

Ruggedness in class-B operation

The BLUGO/28 is capable of withstanding a load mismatch corresponding with VSWR = 50 through all
phases under the following conditions: Vo = 28 V; f = 470 MHz; T, = 25 °C; Rth mp-h = 0.2 K/W, at
rated output power,

Lo ol

50 Q

l 7293518
7

Fig.8 Class-B test circuit at f = 470 MHz.

List of components

C1 =C13=1.8to 10 pF film dielectric trimmer (cat. no. 2222 809 05002)

C2 =C11=1.41t05.5 pF film dielectric trimmer (cat. no. 2222 809 09001)

C3 =12 pF multilayer ceramic chip capacitor*

C4 = C5 = 8.2 pF multilayer ceramic chip capacitor**

C6 = C7 =15 pF multilayer ceramic chip capacitor*

C8 =110 pF multilayer ceramic chip capacitor*

C9 =3 x 100 nF multilayer ceramic chip capacitors in parallel

C10 = 2.2 uF (35 V) electrolytic capacitor

C12 = 5.6 pF multilayer ceramic chip capacitor*

L1 =34.6  stripline (17 mm x 4 mm)

L2 =1L5=25.3Q stripline (6 mm x 6 mm)

L3 =45nH; 4 turns, closely wound enamelled Cu-wire (0.5 mm); int. diam. 2.5 mm; leads 2 x 5 mm
L4 = L8 = Ferroxcube wideband HF choke, grade 3B (cat. no. 4312 020 36642)
L6 =29.2 Q stripline (25.5 mm x 5 mm)

L7 =10nH; 1 turn Cu-wire (1.0 mm); int. diam. 5 mm; leads 2 x 5 mm
R1 =18 +5% (0.4 W) metal film resistor
R2 =108 £ 5% (1.0 W) metal film resistor

Striplines are on a double Cu-clad printed-circuit board with PTFE fibre-glass dielectric;
thickness 1/32 inch; (e, = 2.2).

*

American Technical Ceramics capacitor type B or equivalent.
** ldem type A.

August 1990

319



BLUGB0/28

APPLICATION INFORMATION (continued)

97 mm

70mm

7293517

Fig.9 Component layout of 470 MHz, class-B test circuit.

7293516

Fig.10 Printed-circuit board for 470 MHz, class-B test circuit.

NOTE

The circuit and the components are on one side of the PTFE fibre-glass board; the other side is fully
metallized serving as groundplane. Earth connections are made by fixing screws, hollow rivets and also
by copper straps under the emitter to provide a direct contact between the copper on the component
side and the ground plane.
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UHF power transistor \ | BLUB0/28

3 MCA441 2 MCA440
RL. XL
risXj (@ ==
Q) 1 \h\\'\ RL
b
LT Xj
0
\
1 ™~
_1 \
ri \
0 -2
400 450 500 400 450 500
f (MHz) f (MHz)
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.
MCA439
12
Gp
(dB)
8 —
e
4
0
400 450 500
f (MHz)

Fig.13 Gain as a function of
frequency; typical values.

Conditions for Figs 11 to 13
Class-B operation; Vog =28 V; P =60 W; R¢h mp-h = 0.2 K/W.
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Philips Semiconductors Product specification
[ e e e e e e e SR R e e s o s ]

UHF power transistor BLU86

FEATURES QUICK REFERENCE DATA
RF performance at T¢ < 60 °C in a common emitter class-B test circuit (see
¢ SMD encapsulation note 1).
itter-ballasti i f
g v i MODE OF t [ Ve [P ] & [ n
i OPERATION (MHz) v) (W) (dB) (%)
o Gold metallization ensures 7
excellent reliability. c.w. narrow band 900 12.5 1 > > 55

Note
DESCRIPTION

NPN silicon planar epitaxial
transistor encapsulated in a SOT223
surface mounted envelope and PIN CONFIGURATION
designed primarily for use in mobile
radio equipment in the 900 MHz
communications band.

1. Ts=temperature at soldering point of collector tab.

4
PINNING - SOT223 )
PIN DESCRIPTION
1 emitter b
2 base
3 emitter i ¢
4 collector i L Z 3

Top view MaBoo2

Fig.1 Simplified outline and symbol.
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Philips Semiconductors Product specification

UHF power transistor BLU86
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vero collector-base voltage open emitter - 32 \"
Veeo collector-emitter voltage open base - 16 \"
Veso emitter-base voltage open collector - 3 \"
le) lcay collector current DC or average value |- 200 mA
lem collector current peak value; - 600 mA
f>1MHz
Rt total power dissipation f>1MHz; - 2 W
Tg=129°C
(note 1)
Tag storage temperature range -65 150 °C
T operating junction temperature - 175 °C
Note

1. Tg = temperature at soldering point of collector tab.

1000 MRA241
E :
I 1
Ic
(mA)
Ts=129°C
100
10
1 10 Veg (v) 100
Fig.2 DC SOAR.
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS MAX. UNIT
R js00) from junction to soldering point Pa=2W; 23 KW
Tg=129°C
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Philips Semiconductors Product specification

UHF power transistor BLUS86

CHARACTERISTICS

T,=25°C.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. [ UNIT
Vgriceo collector-base breakdown voltage open emitter; 32 - - \"
lc=25mA
Vgriceo collector-emitter breakdown voltage open base; 16 - - \"
lc=10mA
V sries0 emitter-base breakdown voltage open collector; 3 - - \'
le=0.5mA
lces collector-emitter leakage current Vge = 0; = - 1 mA
Vee=16V
hee DC current gain Vee=10V,; 25 - -
lc = 150 mA
Egar second breakdown energy L=25mH; 0.3 - - mJ
Rge = 10 Q;
f=50Hz
C, collector capacitance Veg=125V; - 22 2.6 pF
le=1,=0;
f=1MHz
C. feedback capacitance Vee=125V; - 1:2 1.8 pF
lc=0;
f=1MHz
MRA237 MRA234
100 I ‘ 5
Nee T T Ce
| Vo =125V (PF)
80 1 4
= el
Vg = 10V \
60 3 ey
™.
E—
40 2
20 1
0 0
] 100 200 300 400 500 600 0 5 10 veg (v) 15
Ic (mA)
Fig.3 DC current gain as a function of collector Fig.4 Collector capacitance as a function of
current; typical values. collector-base voltage, typical values.
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Philips Semiconductors Product specification

UHF power transistor BLUB86

APPLICATION INFORMATION
RF performance at T, < 60 °C; in a common emitter class-B test circuit (see note 1).

f Vee P, G, N
MODE OF OPERATION (MHz) ) W) (dB) (%)
c.w. narrow band 900 125 1 - 34 > 55
typ. 7.7 typ. 66

Note

1. Tg=temperature at soldering point of collector tab.

MRA240

10 100 2
Gp Ne B
(dB) Gp (%) (W) i
80 | ‘
. pral 15
6 = 60 /
A e \‘ 1 A
4 r/ 40 //
/
05
2 20
f
0 0 0!
0 02 04 06 08 10 12 14 186 0 100 200 300 400 500
MRA235 PL W) Py (MW)
Class-B operation; Vee = 12,5 V; f = 900 MHz. Class-B operation; Vge = 12.5 V; f = 900 MHz.
Fig.5 Gain and efficiency as functions of load Fig.6 Load power as a function of drive power,
power, typical values. typical values.

Ruggedness in class-B operation

The BLUB86 is capable of
withstanding a full load mismatch
corresponding to VSWR = 50:1
through all phases at rated output
power, up to a supply voltage of
15.5V, f=900 MHz and T¢ < 60 °C,
where Tg is the temperature at the
soldering point of the collector tab.
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Philips Semiconductors

Product specification

UHF power transistor BLUS86
c1
50 Q o 50 Q
input ? output
=
Ve
4
lm l—ca lca
g g 4 MBC090
Fig.7 Class-B test circuit at f = 900 MHz.
List of components (see test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS CAT?“L(;)GUE
C1, Cé multilayer ceramic chip capacitor (note 1) 100 pF
C2, C3, C4, C5 | film dielectric timmer 1.4t05.5 pF 2222 809 09001
Cc7 multilayer ceramic chip capacitor (note 1) 220 pF
c8 multilayer ceramic chip capacitor (note 1) 1nF
C9 63 V electrolytic capacitor 2.2 uF
L1 stripline (note 2) 50 Q 17 mm x 4.7 mm
L2 stripline (note 2) 50 Q 5mm x 4.7 mm
L3 stripline (note 2) 50 Q 32 mm x 4.7 mm
L4 stripline (note 2) 50 Q 20 mm x 4.7 mm
L5, L7 6 turns enamelled 0.8 mm copper wire int. dia. 3 mm
L6, L8 grade 3B1 Ferroxcube wideband HF choke 4312 020 36640
R1, R2 0.25 W metal film resistor 10 Q, 5%
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 printed circuit board, with PTFE fibre-glass dielectric
(g, = 2.2); thickness V46 inch.
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Philips Semiconductors Product specification

UHF power transistor BLU86

140 mm

80 mm

MBCo88

MBC083

The circuit and components are situated on one side of a copper-clad PTFE fibre-glass board; 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.

Fig.8 Component layout for 900 MHz class-B test circuit.
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Philips Semiconductors

Product specification

UHF power transistor BLUS86
MRA238 MRA239
14 50 i e i
z .
) @
- — 40 ! '
10 = : ] \\ RL
6 = 30 —Se
N \\
L X ~ XL
6 20 N~
N Lo
~—— —
4
10
2
0 0
800 840 880 920 960 1000 800 840 880 920 960 1000
f (MHz) f (MHz)

Class-B operation; Vee = 125 V; P =1 W.

Fig.9 Inputimpedance (series components) as
a function of frequency, typical values.

Class-B operation; Voe =125V, P =1 W.

Fig.10 Load impedance (series components)
as a function of frequency, typical values.

ZL  measst

Fig.11 Definition of transistor impedance.

MRA236

12
Gp
(dB)
10 —
8 I —
T —
\\
—
6
4
2
0
800 840 880 920 960 1000
f MHz)

Class-B operation; Ve =125V, P =1 W.

Fig.12 Power gain as a function of frequency,
typical values.
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BLU97

UH.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor designed for use in mobile radio transmitters in the 470 MHz
band.

Features:

® multi-base structure and emitter-ballasting resistors for an optimum temperature profile.
® gold metallization ensures excellent reliability.

The transistor has a 4-lead stud envelope with a ceramic cap (SOT122A). All leads are isolated from the stud.

QUICK REFERENCE DATA

R.F. performance at Ty, = 25 OC in a common-emitter class-B circuit

: VcE f PL Gp nc
mode of operation vV l MHz W dB %
narrow band; c.w. , 12,5 l 470 l 2 l >8,56 >b5b
MECHANICAL DATA Dimensions in mm
Fig. 1 SOT122A. 5,9
1,52
v
*——ﬁ -|=0,14
metal
8-32UNC BeO
? V/ 7 ceramic
14
6,35 t - r
+ .
—| 3,3 = 16 | |-
max
3,256
2807
—| 7,6 max = 12,0 5,6 [
11,0
27,6 7276390.4 e
24,9

Torque on put: min. 0,75 Nm (7,5 kg.cm)
max. 0,85 Nm (8,5 kg.cm)

When locking is required an adhesive is

preferred instead of a lock washer.

Diameter of clearance hole in heatsink: max. 4,2 mm.
Mounting hole to have no burrs at either end.
Deburring must leave surface flat; do not chamfer or
countersink either end of hole.

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device
is entirely safe provided that the BeO disc is not damaged.
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BLU97

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
Collector-emitter voltage (open base)
Emitter-base voltage (open collector)

Collector current
d.c. or average

(peak value); f> 1 MHz

Total power dissipation
at Tpp =52°C

f>1MHz; Th,p =52 °C
Storage temperature

Operating junction temperature

10 7292488
le
(A)
1,2 Tmb=52°C
b Th=70CN
0,1
1 10 Veg (V) 100

Fig. 2 D.C. SOAR.
Rth mb-h = 0.6 K/W.

THERMAL RESISTANCE

Dissipation = 15 W; T, = 25 °C

From junction to mounting base
(d.c. dissipation)

(r.f. dissipation)
From mounting base to heatsink

VcBO max. 36 V
VCEp  max. 16 V
VEBO  max. 3V
Ic max. 1,2 A
lem max. 36 A
PtOt(d.C.) max. 17 W
Ptot(r.f.) max. 22,5 w
Tstg —65 to +150 °C
T max. 200 °C
7292489

40

Ptot \\
(W) m
30 \

201 ‘\\ \\
Pyt P
N\ \
L
10 i 2 \ I~
~\\~-\\\
X
0
0 40 80 120 160
Th(9¢)

Fig. 3 Power/temperature derating curves.

| Continuous operation

Il Continuous operation (f > 1 MHz)

I11 Short-time operation during mismatch;
(f>1 MHz).

Rth j-mb(dc) 7,5 K/W
Rth j-mb(rf) 56 K/W
Rth mb-h 06 K/W

330

August 1986



U.H.F. power transistor BLU97

CHARACTERISTICS

Tj=25 OC unless otherwise specified

Collector-base breakdown voltage, open emitter; Ic = 15 mA V(BR)CBO > 36 V
Collector-emitter breakdown voltage, open base; I¢ = 30 mA V(BR)CEO > 16 V
Emitter-base breakdown voltage, open collector; Ig = 1,5 mA V(BR)EBO 3V
Collector cut-off current, Vgg = 0; Vcg = 16 V ICES < 75 mA
Second breakdown energy, L = 256 mH; f = 50 Hz; Rgg = 10 EsSBR > 23 ml
D.C.currentgain, Ic=0,9A; Vcg =10V hEg t>yp. 132
Transition frequency at f = 500 MHz*, -l =0,9 A; Vcg = 126 V fr typ. 4,0 GHz
Collector capacitance at f =1 MHz, I[g =ig=0;Vcg =125V Ce typ. 10 pF
Feed-back capacitance at f= 1 MHz, Ic=0; Vg =125V Cre typ. 7 pF
Collector-stud capacitance Ces typ. 1,2 pF
551 7292490 AT 7292491
h fr
FE
_ \\ (GHz) \\\
80 \\ 32 \\
N
N N
40 1,6
\\
N
0 0
0 08 16 2,4 3.2 0 08 16 2,4 3.2
Ic (A) —lg (A)
Fig. 4 Tj=25 OC; Vg = 10 V; typical values. Fig. 5 Vcg = 12,6 V; f =500 MHz; t, = 50 us;
Tj = 25 9C; typical values.
20 7292492
\
¢ [N\
(pF) \\
\‘
\\
10 ——
Fig. 6 Ig =ig=0; f=1MHz; typical values.
0
0 10 Veg (V) 20

* Measured under pulse conditions: tp = 50 us; 6 < 1%.
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BLU97

APPLICATION INFORMATION

R.F. performance in common-emitter circuit; class-B: f = 470 MHz; T, = 25 °C

: VcE B Pg Gp Ic nc
mode of operation v W | W 4B A %
S < 099> 85| < 107> 55
PR ks, G , 18 i typ. 0,55 | typ.11,0 | typ. 0,8 | typ. 70

7292238

Fig. 7 Class-B test circuit at f = 470 MHz.

List of components:

C1 = 2,7 pF multilayer ceramic chip capacitor*

C2 =C7=C8=1,4105,5pF film dielectric trimmer (cat. no. 2222 809 09001)
C3 =7,5pF multilayer ceramic chip capacitor*

C4 =2to 9 pF film dielectric trimmer (cat. no. 2222 809 09002)

C5 =100 pF multilayer ceramic chip capacitor

C6 =100 nF metallized film capacitor

L1 =38 Q stripline (22,5 mm x 6,0 mm)

L2 =15nH; 1 turn Cu wire (1,0 mm); int. dia. 5 mm; leads 2 x 5 mm

L3 = L4 = Ferroxcube wideband h.f. choke, grade 3B (cat. no. 4312 020 36642)
L5 =29 nH; 2 turns enamelled Cu wire (1,0 mm); int. dia. 6 mm; length 3,5 mm; leads 2 x 5 mm
L6 =38 Q stripline (10,0 mm x 6,0 mm)

L7 =7nH; 1/2 turn Cu wire (1,0 mm); int. dia. 5,0 mm; leads 2 x 5 mm

R1 =R2=10% £ 10%; 0,25 W metal film resistor

L1 and L6 are striplines on a double Cu-clad printed circuit board with P.T.F.E. fibre-glass dielectric
(er = 2,74); thickness 1/16 inch.

* American Technical Ceramics capacitor type 100A or capacitor of same quality.

332 August 1986



U.H.F. power transistor BLU97

rivet

7290362

58 mm

7290361

Fig. 8 Printed circuit board and component lay-out for 470 MHz class-B test circuit.

Note

The circuit and the components are on one side of the P.T.F.E. fibre-glass board; the other side is
unetched copper serving as ground plane. Earth connections are made by hollow rivets and also by

copper straps under the emitters.
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BLU97

10 7292493 20 7292494 100
P r// Gp \\ n,
L c
w) o] (dB) \> c (%)
] Bt
5 4 10 GpT~—150
/
7
0 0 0
0 04 08 pow) 12 0 5 PLW) 10

Fig. 9 Load power vs. source power. Fig. 10 Power gain and efficiency vs. load power.

Conditions for Figs 9 and 10:
Vcg = 12,5 V; f = 470 MHz; T}, = 25 OC; class-B operation; typical values.

RUGGEDNESS

The device is capable of withstanding a full load mismatch (VSWR = 50; all phases) at rated load power
up to a supply voltage of 15,5 V and T}, = 25 ©C.

3 7292495 8 7292496
i X RL'XL &
(2) fi (Q) | L
2 6
L1
1
L B
)
7
o
0~ 2
T —
T T—— XL
=i 0
400 500 £ (MHz) 600 400 500 £ (MHz) 600

Fig. 11 Input impedance (series components). Fig. 12 Load impedance (series components).

Conditions for Figs 11 and 12:
Vcg =126 V; P =7W; f=400-520 MHz; T}, = 25 OC; class-B operation; typical values.
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U.H.F. power transistor BLU97

16 7292497
Gp
(dB)
12
=
=
~
8
4
0
400 500 ¢ (ypz 600

Fig. 13 Power gain vs. frequency.

Ve =125 V; P =7W,; f=400-520 MHz; T, = 25 °C;
class-B operation; typical values.
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BLU99
BLU99/SL

UH.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor primarily intended for use in mobile radio transmitters in the
u.h.f. band. The transistor is also very suitable for application in the 900 MHz mobile radio band.

Features:

® multi-base structure and diffused emitter-ballasting resistors for an optimum temperature profile;
® gold metallization ensures excellent reliability.

The BLU99 has a 4-lead stud envelope with a ceramic cap (SOT122A). All leads are isolated from the
stud. The BLU99/SL is a studless version (SOT122D).

QUICK REFERENCE DATA

R.F. performance at Tj, =25 ©C in a common-emitter class-B circuit.

mode of operation Vce f PL Gp Nc
\% MHz W dB %
— 12,5 470 5 > 10,5 > 60
narrow band; c.w. 125 900 o e, 7.0 iy

PIN CONFIGURATION

Pinning:

1 = collector
2 = emitter
3 = base

4 = emitter

MSB052

Fig.1a SOT122A (BLU99).

MSB055

Fig.1b SOT122D (BLU99/SL).

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device
is entirely safe provided that the BeO disc is not damaged.

\ l March 1993
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BLU99

BLU99/SL
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) VcBO max. 36 V
Collector-emitter voltage (open base) VCEO max. 16 V
Emitter-base voltage (open collector) VEBO max. 3V
Collector current
d.c. or average Icilc(av) max. 08 A
peak value; f > 1 MHz lcm max. 25 A
D.C. power dissipation up to Ty, = 50 °C Ptot (d.c.) max. 125 W
R.F. power dissipation
f>1MHz; T,p=25°C Ptot (r.f.) max. 19 W
Storage temperature Tstg —65 to +150 °C
Operating junction temperature Tj max. 200 °C
1 7292240 28 7292241
| 1 Tmb=50°C{
C T P
(A) =500 (‘v‘v’; \\
05 55 m Ry
1 N
~N
no | o
02 L R ™~
’ ~J N
1 “\% N
0,1 4
1 10 Veg(v) 100 0 50 g (o) 100
Fig. 2 D.C. SOAR. Fig. 3 Power/temperature derating curves.
Rth mb-h = 0,6 K/W. I Continuous d.c. operation.

Il Continuous r.f. operation (f > 1 MHz).
11l Short-time r.f. operation during mismatch

(f>1 MHz).
THERMAL RESISTANCE (dissipation = 9 W; Ty = 25 °C)
From junction to mounting base
(d.c. dissipation) Rth j-mb(dc) = 10 K/W
From junction to mounting base
(r.f. dissipation) Rth j-mb(rf) = 7,5 K/W
From mounting base to heatsink Rth mb-h = 06 K/W

338
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U.H.F. power transistor

BLU99

BLU99/SL

CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector-base breakdown voltage

open emitter; Ic = 10 mA V(BR)CBO > 36 V
Collector-emitter breakdown voltage

open base; Ic =20 mA V(BR)CEO > 16 V
Emitter-base breakdown voltage

open collector; Ig =1 mA V(BR)EBO >~ 3V
Collector cut-off current

VBE=0;Vce=16V ICES < 5 mA
Second breakdown energy; L = 25 mH; f = 50 Hz

RBE=1OQ ESBR = Tmd
D.C. current gain**

~ : _ -5 25

Ic=06A;Vcg=10V hre D 100
Transition frequency at f = 500 MHz*

Ic=06 A;Vcg=125V fr typ. 4,0 GHz
Collector capacitance at f = 1 MHz

IE=1g=0;Vpgg=125V Cc typ. 7,5 pF
Feedback capacitance at f = 1 MHz

lc=0;Veg=125V Cre typ. 5 pF
Collector-stud capacitance Ces typ. 1,2 pF

* Measured under pulse conditions: tp =

50 us; 6 <0,01.

** Measured under pulse conditions: tp= 300 us; 6 <0,01.

| (March 1993
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BLU99

BLU99/SL
120 1282742 5 7292243
hre 7
-
-z \\\ (GHz) /
80 N /
N
¥

25 N

40 \

0 0

0 08 18 oa) 24 0 1 Ig (A) :
Fig. 4 Vee=10V; Ti =250C; Fig. 5 Vcg=12,5V; f =500 MHz;
typ. values. T‘- = 25 OC; typ. values.

7292244

0 10 20

Vg (V)

Fig.6 Ig =ig=0;f=1MHz;

typ. values.
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U.H.F. power transistor BLU99

BLU99/SL

APPLICATION INFORMATION (part |)

R.F. performance in c.w. operation (common-emitter class-B circuit) at f = 470 MHz; T}, = 25 ©C.

2 \ P P G | n
d f t (:E k. S P C C
mode of operation v ’ 4B %
< 0,45 > 105 < 0,665 > 60
w d; c.w. 4 ¢ #
BT BN ‘ &2 . typ. 0,32 typ. 12 ‘ typ. 0,60 typ. 66

C1 L6 L7 c8

50Q

50Q

7

7292238

Fig. 7 Class-B test circuit at f = 470 MHz.

List of components:

C1 = 2,7 pF multilayer ceramic chip capacitor*®

C2=C7=C8=1,4-55 pF film dielectric trimmer (cat.no. 2222 809 09001)

C3 = 7,5 pF multilayer ceramic chip capacitor*

C4 = 2-9 pF film dielectric trimmer (cat.no. 2222 809 09002)

C5 = 100 pF multilayer ceramic chip capacitor (cat. no. 2222 852 13101)

C6 = 100 nF metallized fllm capacitor (cat. no. 2222 352 45104)

L1 = stripline, 22,5 mm x 6,0 mm

L2 =1 turn Cu-wire (1,0 mm), int. dia. 5,5 mm, leads 2 x 5 mm

L3 = L4 = Ferroxcube wideband h.f. choke, grade 3B (cat. no. 4312 020 36642)
L5 = 4 turns enamelled Cu-wire (1,0 mm), int. dia. 6 mm, length 7,5 mm, leads 2 x 5 mm
L6 = stripline, 10,0 mm x 6,0 mm

L7 = 1 turn Cu-wire (1,0 mm), int. dia. 5 mm, leads 2 x 5 mm

R1=R2 =10 2 metal film resistor, 0,25 W

L1 and L6 are striplines on adouble Cu-clad printed circuit board with P.T.F.E. fibre-glass dielectric
(er = 2,74) and a thickness of 1/16 inch.

* American Technical Ceramics capacitor type 100 A or capacitor of same quality.
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BLU99
BLU99/SL

N

rivets

7290362

100mm

58 mm

7290361

Fig. 8 Printed circuit board and component layout for 470 MHz.

The circuits and the components are on one side of the P.T.F.E. fibre-glass board; the other side is
unetched copper to serve as ground plane. Earth connections are made by hollow rivets.
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U.H.F. power transistor BLU99
BLU99/SL
T

8 7292245 20 7292246 100
Veg= 125V — ‘\ i
P // Gp T e
(W) (dB) " (%)
\
/ i N
/ ‘\ N \ e
4 10
== 75V b3 50
/ e - \~ \
~ \ N\
- \ Gp
G
7 p
0 0 0
0 08 Pg (W) 1,6 0 5 PL(W) 10
Fig. 9 Output power. Fig. 10 Power gain and efficiency;
: VEE=125V
————:Vgg= 75V.

Conditions for Figs 9 and 10:
f =470 MHz; class-B operation; T = 25 OC; typ. values.

RUGGEDNESS:

The device is capable of withstanding a load mismatch with VSWR = 50 (all phases) up to a supply
voltage of 15,5 V at rated load power.

w (March 1993
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BLU99
BLU99/SL

EAgis 10 7292248
4
. R
TiaX ) LT
@ By
(Q)
2
5
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0 =
e
v — XL
00 480 f 560 Y
(MHz)
400 480 £ (MHz2) 560
Fig. 11 Input impedance (series Fig. 12 Load impedance (series
components). components).
7
15 292249
Gp
(dB) ~
N~
10
5
400 480 #(Mbiz) 560

Fig. 13 Power gain.

Conditions for Figs 11, 12 and 13:
Vee =126 V; P =5W; T, = 25 OC; f = 400-520 MHz; typical values.
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U.H.F. power transistor BLU99
BLU99/SL

APPLICATION INFORMATION (part I1)
R.F. performance in c.w. operation (common-emitter class-B circuit) at f = 900 MHz; Ty, = 25 °C

. Vv P P G |
f CE L S P € nc
mode of operation v ’ W W 4B %
narrow band; c.w. ‘ 12,6 | 4 l typ. 0,8 } typ. 7,0 I typ. 0,54 ’ typ. 60

C12

F——~O 508

7292239

+Voo= 125V

Fig. 14 Class-B test circuit at f = 900 MHz.

List of components:

C1 =C12 =33 pF multilayer ceramic chip capacitor*

C2 =C13=1,4-55 pF film dielectric trimmer (cat. no. 2222 809 09001)
C3 =C11=1,2-3,6 pF film dielectric trimmer (cat. no. 2222 809 05001)
C4 =C5 =C10=6,2pF multilayer ceramic chip capacitor*

C6 =1 pF multilayer ceramic chip capacitor*

C7 =10 pF ceramic feed-through capacitor

C8 =330 pF ceramic feed-through capacitor

C9 = 2,2 uF tantalum electrolytic capacitor

L1 =stripline, 21,0 mm x 1,85 mm

L2 =stripline, 5,0 mm x 1,856 mm

L3 =60nH, 4 turns enamelled Cu-wire (0,4 mm), close wound, int. dia. 3 mm
L4 = L9 = Ferroxcube wideband h.f. choke, grade 3B (cat. no 4312 020 36642)
L5 =stripline, 11,3 mm x 6,0 mm

L6 = stripline, 10,0 mm x 6,0 mm

L7 =stripline, 15,9 mm x 1,856 mm

L8 =280 nH, 15 turns enamelled Cu-wire (0,4 mm), close wound, int. dia. 3 mm
L10 = stripline, 28,0 mm x 1,85 mm

R1 R2 =10 £ metal film resistor, 0,25 W

L1, L2, L5, L6, L7 and L10 are striplines on a double Cu-clad printed circuit board with P.T.F.E. fibre-
glass dielectric (e, = 2,74) and thickness of 1/32 in.

* American Technical Ceramics capacitor type 100 A or capacitor of same quality.
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BLU99
BLU99/SL

7290363

128,5mm

7290364

Fig. 15 Printed circuit board and component layout for a 900 MHz test circuit.

The circuit and the components are on one side of the P.T.F.E. fibre-glass board; the other side is
unetched copper to serve as a ground plane. Earth connections are made by hollow rivets and also by
fixing screws and copper straps around the board and under the emitters to provide a direct contact
between the copper on the component side and the ground plane.

RUGGEDNESS

The device is capable of withstanding a load mismatch with VSWR = 50 (all phases) up to a supply
voltage of 15,5 V at rated load power.
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U.H.F. power transistor

7292250
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| —
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/
4
0
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Fig. 16 Output power.
7
6 292252
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Fig. 18 Input impedance (series
components).
7292253
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Fig. 19 Load impedance (series
components).

BLU99
) BLU99/SL
10 7292251 100
Gp = ~ e
(dB) | (%)
G —
5 Wi \> 50
2t
0 0
g 25 e w) .

Fig. 17 Power gain and efficiency.

Conditions for Figs 16 and 17:
f=900 MHz; Vcg = 12,5 V; class-B operation;
Th = 25 OC; typ. values.

Conditions for Figs 18 and 19:
f=800-960 MHz; Vcg = 12,6 V; P =4 W;
T = 25 OC; typ. values.

10 7292254
G
P——
(dB) I —
\\
5
. i
800 900 £ (MHz2) 1000

Fig. 20 Power gain.
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BLVOO

UHF POWER TRANSISTOR

NPN silicon planar epitaxial transistor designed for use in mobile radio transmitters in the 900 MHz
band.

Features:

o diffused emitter-ballasting resistors for an optimum temperature profile.

® gold metallization ensures excellent reliability.

® the device can be applied at rated output power without an external heatsink when it is mounted
on a printed-circuit board (see Fig. 6).

The transistor has a 4-lead envelope with a ceramic cap (SOT-172D). All leads are isolated from the

mounting base.

QUICK REFERENCE DATA

RF performance at T; = 25 OC in a common-emitter class-B circuit.*

. VCcE f PL Gp nc
mode of operation v MHz W dB %
Narrow band; CW ’ 12.5 j 900 ‘ 1 = 7.5 > 50
9.6 900 1 typ. 7.0 typ.57
* Device mounted on a printed-circuit board (see Fig. 6).
MECHANICAL DATA Dimensions in mm

Fig. 1 SOT-172D.

Pinning: ; _t——f

1 = Emitter : Sﬂi (4x)
2 == Base 0.9 ‘
3 = Collector 06 (2x) | l
4 = Emitter 27 v 2 | 3
24 7 - N/ BN
ﬁ\/ -

3,00
27 1.27
24 B 0,89
= r\zaex = 7295607.1

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device

is entirely safe provided that the BeO disc is not damaged.
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BLV90

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) VcBO max. 36 V
Collector-emitter voltage (open base) VCEO max. 16 V
Emitter-base voltage (open collector) VEBO max. 3V
Collector current
DC or average Ic: Ic(AV) max. 0.2 A
(peak value); f > 1 MHz Icm max. 06 A
Total power dissipation
f>1MHz; Tmp <105 °C Ptot(rf) max. 35 W
Storage temperature Tstg —65 to +150 °C
Operating junction temperature Tj max. 200 oC
7294619.1
5
Pot(rf)
(W)

4

0 40 80 120 160
Tmb (°C)

Fig. 2 Power/temperature curve

| Continuous RF operation (f > 1 MHz)
Il Short-time RFoperation during mismatch (f > 1 MHz)

THERMAL RESISTANCE
Dissipation = 2.25 W
From junction to ambient* (f > 1 MHz)

Ta=250°C Rthj-a (RF) max. 60 K/W
From junction to mounting base
Tmb =25 ©C (f > 1 MHz) Rth j-mb (RF) max. 19 K/W

* Device mounted on a printed-circuit board (see Fig. 6).
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UHF power transistor

BLV90
CHARACTERISTICS
Tj=25 OC unless otherwise specified
Collector-base breakdown voltage
open emitter; I = 2.6 mA V(BR)CBO ~ 36 V
Collector-emitter breakdown voltage
open base; Ic = 10 mA V(BR)CEO > 16 V
Emitter-base breakdown voltage
open collector; Ig = 0.5 mA V(BR)EBO ~> 3V
Collector cut-off current
VBE=0;VCE=16V ICES < 1 mA
Second breakdown energy
L=25mH; f=50Hz;, RBGg=10Q ESBR = 0.3 mJ
D.C. current gain
Ic=0.15 A;Vgg =10V hre > 25
Collector capacitance at f = 1 MHz
IE=ig=0;Vcg=125V Ce typ. 1.8 pF
Feedback capacitance at f = 1 MHz
lc=0; Vce= 125V Cre typ. 1.0 pF
Collector-mounting base capacitance Ce-mb typ. 0.5 pF
120 7292309 4 7292311
T
heE /,’; S Vee =
Pl NG 12,5V Ce |\
I (pF)
80 ™~ 10V \\
2 P
[ —
40
0 0
0 300 i (mA) 0 veglv) 16

Fig. 3 Tj = 25 OC; typical values.

Fig. 4 Ig =ig=0; f=1 MHz; typical values.
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BLVOO

APPLICATION INFORMATION
RF performance in CW operation (common-emitter circuit, class-B): f =900 MHz; T, =25 °C

\Y G
mode of operation ‘ \95 ‘ \F/’VL dg ‘ ’{,/S
narrow band; CW 12.5 1 >175 > 50
typ. 9.0 typ. 60
9.6 1 typ. 7.0 typ.57
L9
4 2 —
+V
R1 L8 ics [:,_RZ ice °
] L5 I
c7
c1 1 L6 T
50 (o—]

s L7 c10
‘ —{|—o0) 509
fcs cof
4 L Vv 7 b 4

7297443

Fig. 5 Class-B test circuit at f = 900 MHz.

List of components:

C1 = C10 = 33 pF multilayer ceramic chip capacitor

C2 = C9 = 1.4 to 5.5 pF film dielectric trimmer (cat. no. 2222 809 09001)
C3 = 2 to 9 pF film dielectric trimmer (cat. no. 2222 809 09002)

C4 = 5.6 pF multilayer ceramic chip capacitor*

C5 = 10 pF multilayer ceramic chip capacitor

C6 = 330 pF multilayer ceramic chip capacitor

C7 = 3.9 pF multilayer ceramic chip capacitor*

C8 = 1.2 to 3.5 pF film dielectric trimmer (cat. no. 2222 809 05001)
L1 = L7 =50 & stripline (30.8 mm x 2.4 mm)

L2 = 60 nH; 4 turns closely wound enamelled Cu wire (0.4 mm); int. dia. 3 mm; leads 2 x 5 mm

L3 = 38 Q stripline (16.0 mm x 3.5 mm)

L4 = 38 Q stripline (11.0 mm x 3.5 mm)

L5 = 280 nH; 15 turns closely wound enamelled Cu wire (0.4 mm); int. dia. 3 mm; leads 2 x 5 mm

L6 = 50 Q stripline (41.2 mm x 2.4 mm)

L8 = L9 = Ferroxcube wideband HF choke, grade 3B (cat. no. 4312 020 36642)

R1 R2=102 + 5%; 0.25 W metal film resistor

L1, L3, L4, L6 and L7 are striplines on a double Cu-clad printed-circuit board with P.T.F.E. fibre-glass
dielectric (e = 2.2); thickness 1/32 inch; thickness of copper-sheet 2 x 35 um.

*

American Technical Ceramics capacitor type 100A or capacitor of same quality.
** Device mounted ori a printed-circuit board (see Fig. 6).
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UHF power transistor BLV90

7297444

| 160 mm i

+Vge ‘

80 mm

7297445 )

Fig. 6 Printed-circuit board and component lay-out for 900 MHz class-B test circuit.

Note

The circuit and the components are on one side of the P.T.F.E. fibre-glass board; the other
side is unetched copper serving as groundplane. Earth connections are made by hollow rivets
and also by fixing-screws and copper straps around the board and under the emitters to
provide a direct contact between the copper on the component side and the groundplane.
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BLVOO

L
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Fig. 8 Power gain and efficiency as a
function of load power.

Fig. 7 Load power as a function of
source power.

Conditions for Figs 7 and 8:
f =900 MHz; class-B operation; typical values.

(—— Tmp=250°C;Vgg=125V;————T3=2509C; Vg = 125 V; - Ta=250C;
VCgE =9.6V)
RUGGEDNESS

The device is capable to withstand a full load mismatch (VSWR = 50; all phases) at rated load power
up to a supply voltage of 15.5 V at T = 25 OC. Device mounted on a printed-circuit board (see Fig. 6).

8 7292314 25 7292315
N e, x|_
e
T Xj
(@) 2 Ry Xy
()
4
20
n—-}'—’;———‘—‘—'—‘ l:(L
L1 X
0
) 16
800 900 £ (MHz) 1000 800 900 f (MHz) 1000

Fig. 9 Input impedance (series components).

Conditions for Figs 9 and 10:
VCE=125V;PL=1W;f=800-960 MHz; Tmp = 25 ©C; class-B operation; typical values.

Fig. 10 Load impedance (series components).
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UHF power transistor BLV9O

12 7292316
Gp
(48) ~~F—]

h\\

8

4

oLl

800 900 (yuzy 1000

Fig. 11 Power gain as a function of frequency.

Ve = 12.5V; P =1W,; f=800 - 960 MHz; Tmp = 25 OC; class-B operation; typical values.
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BLVO91/SL

UHF POWER TRANSISTOR

NPN silicon planar epitaxial transistor designed for use in mobile radio transmitters in the 900 MHz
band.

Features:

e diffused emitter-ballasting resistors for an optimum temperature profile.

® gold metallization ensures excellent reliability.

® the device can be applied at rated load power, without an external heatsink, when it is mounted on
a printed-circuit board (see Fig. 6).

The transistor has a 4-lead envelope with a ceramic cap (SOT-172D). All leads are isolated from the
mounting base.

QUICK REFERENCE DATA

RF performance in a common-emitter class-B circuit.

mode of operation ! IC ‘ V\(/:E ‘ NIsz ‘ \F;VL I Sg ‘ 170/(03
narrow band; CW Tmb =25 12.b 900 2 > 6.5 > 50
Ta=25* 12.5 900 1.5 > 6.5 > 50
Ta= 25* 9.6 900 1.5 typ. 6.6 typ. 60

* Device mounted on a printed-circuit board (see Fig. 6).

MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-172D. o e Lo
1 T

- : r?{i?\ (4]
Pmnmg: 0.9 - l +
1= emitter 0,6 | {
2 = base 27 % 2 iy I | 525535
i= co|!ete;:tor 24 I \\/j max max

= emitter

4
L—3'35(2x) 0,14

3,00
27 B S
24 0,89
= riai .= 7295607.1

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device
is entirely safe provided that the BeO disc is not damaged.
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BLV91/SL

RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Collector-base voltage (open emitter) VcBO max. 36 V
Collector-emitter voltage (open base) VCEO max. 16 V
Emitter-base voltage (open collector) VEBO max. 3V
Collector current
DC or average Ici Ic(AV) max. 0.4 A
(peak value); f > 1 MHz lcm max. 1.2 A
Total power dissipation
f>1MHz; Tjp <900°C Ptot(RF) max. 6 W
Storage temperature Tstg —65 to +150 °C
Operating junction temperature Tj max. 200 °C
10 7294622.1
il
Ptot(rf)
(W) \\
I \\
5 \\\ \\\
0
0 40 80 120 160
T 19C)
Fig. 2 Power/temperature curve.
| Continuous RF operation (f > 1 MHz)
Il Short-time RF operation during mismatch (f > 1 MHz)
THERMAL RESISTANCE
Dissipation = 4.5 W
From junction to ambient* (f > 1 MHz)
Ta=250C Rth j-a (RF) max. 556 K/W
From junction to mounting base
Tmb =25 °C (f > 1 MHz) Rth j-mb (RF) max. 15 K/W

* Device mounted on a printed-circuit board (see Fig. 6).
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UHF power transistor

BLV91/SL

CHARACTERISTICS
Tj=256 OC unless otherwise specified

Collector-base breakdown voltage
open emitter; Ic =5 mA
Collector-emitter breakdown voltage
open base; Ic = 10 mA
Emitter-base breakdown voltage
open collector; g = 0,5 mA
Collector cut-off current
VBE=0;VCce=16V
Second breakdown energy
L=25mH; f=50Hz; RRg =10

D.C. current gain
Ic=03A;VCe=10V

Collector capacitance at f = 1 MHz
IE=ie=0;VcR=125V

Feedback capacitance at f = 1 MHz
lc=0;Vce=125V

Collector-mounting base capacitance

120 7292319
hre
ot —
//“—"\
80 < VeE =
i N 125V
10V —
40
0
0 600 g (mA) 1200

Fig. 3 Tj =25 OC; typical values.

V(BR)CBO >~ 36 vV
V(BR)CEO > 16 V
V(BR)EBO > 3V
ICES < 2.5 mA
ESBR 2 0.55 mJ
hFE > 25
Cc typ. 3.5 pF
Cre typ. 2.0 pF
Ce-mb typ. 0.5 pF
8 7292321
% |
(pF)
\\
a N
\\\\
0
0 12 VCB(V) 24

Fig. 4 |g =ig=0; f=1 MHz; typical values.
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BLV91/SL

APPLICATION INFORMATION
RF performance in CW operation (common-emitter circuit; class-B): f = 900 MHz

. VCE PL Gp nc T
mode of operation v m dB % oC
narrow band; CW 12,5 2 >6.5 > 50 Tmb =25
12.5 2 typ. 7.8 typ. 60 Tmb = 25
12,56 1.5 > 6.5 > 50 Ta=25**
9.6 15 typ. 6.6 typ. 60 Ta=25%*
L8
==
R1 ;ce J’.c7
. I
cs
c1 -I- ci1
50 2 (00— ——%0) 500
#c2 €8 == f clox?
7 7 4 l 7
7297434

Fig. 5 Class-B test circuit at f = 900 MHz.

List of components:

C1 = C11 = 33 pF multilayer ceramic chip capacitor

C2 = C3=C10= 1.4 to 5.5 pF film dielectric trimmer (cat. no. 2222 809 09001)

C4 = C5 = 5.6 pF multilayer ceramic chip capacitor*

C6 = 10 pF multilayer ceramic chip capacitor

C7 = 330 pF multilayer ceramic chip capacitor

C8 = 3.9 pF multilayer ceramic chip capacitor*®

C9 = 1.2 to 3.5 pF film dielectric trimmer (cat. no. 2222 809 05001)

L1 = L8 = Ferroxcube wideband HF choke, grade 3B (cat. no. 4312 020 36642)

L2 = 60 nH; 4 turns closely wound enamelled Cu wire (0.4 mm); int. dia. 3 mm; leads 2 x 5 mm
L3 = 50 Q stripline (25.4 mm x 2.4 mm)

L4 = 50  stripline (4.4 mm x 2.4 mm)

L5 = L6 =34 Q stripline (14.0 mm x 4.0 mm)

L7 = 280 nH; 15 turns closely wound enamelled Cu wire (0.4 mm); int. dia. 3 mm; leads 2 x 5 mm
L9 = 50  stripline (24.8 mm x 2.4 mm)

L10 =50 § stripline (30.5 mm x 2.4mm)

R1 = R2=10 % +£5%; 0.25W metal film resistor

L3, L4, L5, L6, L9 and L10 are striplines on a double Cu-clad printed-circuit board with P.T.F.E.
fibre-glass dielectric (e; = 2.2); thickness 1/32 inch; thickness of copper-sheet 2 x 35 um.

*

American Technical Ceramics capacitor type 100A or capacitor of same quality.
** Device mounted on a printed-circuit board (see Fig. 6).
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UHF power transistor BLV91/SL

7297435

| 140 mm |
+Vee

80 mm

7297436

Fig. 6 Printed-circuit board and component lay-out for 900 MHz class-B test circuit.

Note

The circuit and the components are on one side of the P.T.F.E. fibre-glass board; the other
side is unetched copper serving as groundplane. Earth connections are made by hollow rivets
and also by fixing-screws and copper straps around the board and under the emitters to
provide a direct contact between the copper on the component side and the groundplane.
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BLV91/SL

7294623 7294624

4 10 100
By
W) 6p] \\
G = g
¥ - (aB) \ = \\‘\ (%)
/ ~ 5 \
- . S
: o i i P BN |
= I--T 7 N
e \
Pid
1 7
&
0 0 0
0 200 400 600 800 Y 1 2 PL W) 3
Pg (mW)
Fig. 7 Load power as a function of Fig. 8 Power gain and efficiency as a
source power. function of load power.
Conditions for Figs 7 and 8:
f = 900 MHz; class-B operation; typical values.
(—— Tmb=25°C; VCE=125V; ————T3=250C; VCE =125 V; -~ Ta=250C;
Vce=9.6V)
RUGGEDNESS

The device is capable to withstand a full load mismatch (VSWR = 50; all phases) at P|_= 1.5 W up to
a supply voltage of 15.5 V at T3 = 25 ©C. Device mounted on a printed-circuit board (see Fig. 6).

g 7292324 35 7292325
i R XL
(2) . () _——RL
1 —
4 18
/
/
]
LT %
/
2 14
XL
0 10
800 900 £ (MH2) 1000 800 900 £ (MHz) 1000
Fig. 9 Input impedance (series components). Fig. 10 Load impedance (series components).

Conditions for Figs 9 and 10:
VCe=125V;PL=2W; f=800-960 MHz; Tmp = 25 OC; class-B operation; typical values.
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UHF power transistor BLV91/SL

72923
- 26
[

GP —
(dB) I —

5

0

800 900 1000

f (MHz)

Fig. 11 Power gain as a function of frequency.

VCg =125 V; P =2W; f=800 - 960 MHz; Tmp = 25 ©C; class-B operation; typical values.
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BLVO2

U.H.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor primarily intended for use in mobile radio transmitters in the

900 MHz communications band.

Features:

® multi-base structure and emitter-ballasting resistors for an optimum temperature profile
® internal input matching to achieve an optimum wideband capability and high power gain

® gold metallization ensures excellent reliability.

The transistor has a 6-lead flange envelope with a ceramic cap (SOT-171). All leads are isolated from

the flange.

QUICK REFERENCE DATA

R.F. performance at T, = 25 ©C in a common-emitter class-B test circuit

mode of operation VcE f PL Gp ule
Vv MHz W dB %
. 125 } 900 I 4 ‘ > 15 > B0
T 9,6 900 3 typ. 7,3 typ. 56

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device

is entirely safe provided that the BeO disc is not damaged.
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BLV92

345
3115 )

MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-171.
- 15
Pinning: ;082
1= emitter 2250, | :
2 = emitter min ol r
3 = base @ s
4 = collector - -
5 = emitter 1) !
6 = emitter f 1t P e Bt
ots 38T 3+ pon mag AL 0D
L 5 ¢ Fe }
1 i
i@ @ [T
|

1 ¥
28 [ ] 1] 4.50 7*0
— ‘ i 4.;)5 70
| o
[ 0.14 MBC826 - 1

Torque on screw: min. 0,6 Nm (6 kg.cm)
max. 0,75 Nm (7,5 kg.cm)
Recommended screw: cheese-head 4-40 UNC/2A.
Heatsink compound must be applied sparingly and evenly distributed.
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U.H.F. power transistor

BLVO2

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
peak value

Collector-emitter voltage (open base)
Emitter-base voltage (open collector)

Collector current
d.c. or average
(peak value); f > 1 MHz

Total power dissipation
at Typ =94 °C
at Tmp =94 °C; f> 1 MHz

Storage temperature

Operating junction temperature

7295001
10 T T
1 T
T T
Ic
(A)
1
TH=90°C
N,
|
|
0,1 |
1 10 Vce (V) 100

Fig. 2 D.C. SOAR.
Rth mb-h = 0,4 K/W.

THERMAL RESISTANCE
Dissipation =6 W; T,p, = 128 °C
From junction to mounting base

(d.c. dissipation)
(r.f. dissipation)

From mounting base to heatsink

Vceom max. 36 V
VCcEO max. 16 V
VEBO max. 3V
Ic max. 08 A
lcm max. 2,4 A
Ptot(dc) max. 9 W
PtOt(l’f) max. 12 W
Tstg —65 to + 150 °C
T max. 200 °C
20 ‘ 7295007
I [ 1
Ptot J !
(w)

I e
1 NN \
| ™S
| N |
T3
S
|
0 L
0 100 Th (°C) 200

Fig. 3 Power/temperature derating curves.

| Continuous operation

Il Continuous operation (f > 1 MHz)

Il Short-time operation during mismatch;
(f>1 MHz)

Rthj-mb(dc) max. 12 K/W
Rthj-mb(rf)  max. 9 K/W
Rth mb-h max. 0,4 K/W
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BLVO2

CHARACTERISTICS

Tj= 25 OC unless otherwise specified

Collector-base breakdown voltage, open emitter; Ic = 10 mA
Collector-emitter breakdown voltage, open base; Ic = 20 mA
Emitter-base breakdown voltage, open collector; |[g = 1 mA
Collector cut-off current, Vgg =0; Vg = 16 V

Second breakdown energy, L =25 mH; f =50 Hz; Rgg =10 Q2

D.C. current gain, Ic=0,6 A; Vcg =10V

Transition frequency at f = 500 MHz*, —Ig =0,6 A; Vcg =125V fr

Collector capacitance at f =1 MHz, I[g =ig=0;Vcg =125V
Feed-back capacitance at f =1 MHz, Ic=0; Vg =125V
Collector-flange capacitance

7295005

100

/'\ ) fT
L~ L NG 12.5k (GHz)
4
h N
FE o \\ N
Vge=10V
N 3
50
2
1
0 0
0 1 Ic (A) 2

Fig. 4 Tj=25 OC; typical values.

Fig.6 Ig =ig=0; f=1 MHz; typical values.

* Measured under pulse conditions: tp = 50 us; 6 < 1%.

ViBriIceo > 36V
V(BR)ICEO > 16V
V(BR)JEBO > 3V
ICES < 5 mA
EsBR =5 T md
hge & 25
typ. 4 GHz
Ce typ. 8 pF
Cre typ. 5 pF
Cef typ. 2 pF
7295014
/ o~
N
N\
N
0 1 —1g (A) 2

Fig. 5 Veg = 12,6 V; f =500 MHz;
Tj=25 OC; typical values.

7295002

Veg (V)

16
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U.H.F. power transistor J | BLV92

APPLICATION INFORMATION

R.F. performance in c.w. operation (common-emitter circuit; class-B): f = 900 MHz; T, = 25 ©C.

mode of operation VcE Rl Ps Gp Ic ne
\Y w w dB A %
125 4 < 07N > 175 < 0,64 > B0
narrow band; c.w. ! typ. 0,57 typ. 8,5 typ. 0,56 typ. 57
9,6 3 typ. 0,56 typ. 7,3 typ. 0,56 typ. 56
i L1 c12
502 (o— ———©) soa
= e, c3 12011
I Ve
c15

72Z90504.1

Fig. 7 Class-B test circuit at f = 900 MHz.

List of components:

C1 =C12 =33 pF multilayer ceramic chip capacitor

C2 =C3=C10=C11=1,4t05,5 pF film dielectric trimmer
(cat. no. 2222 809 09001)

C4 =Cb = 3,9 pF multilayer ceramic chip capacitor*

C6 =C7=C8=C9=6,2pF multilayer ceramic chip capacitor*

C13 = 10 pF ceramic feed-through capacitor

C14 =6,8 uF (63 V) electrolytic capacitor

C15 = 330 pF ceramic feed-through capacitor

L1 =50 Q stripline (29,5 mm x 2,4 mm)

L2 =50  stripline (5,5 mm x 2,4 mm)

L3 =42,7 Q stripline (16,8 mm x 3,0 mm)

L4 =42,7 Q stripline (7,5 mm x 3,0 mm)

L5 =42,7 Q stripline (2,0 mm x 3,0 mm)

L6 =50 % stripline (8,5 mm x 2,4 mm)

L7 =50 £ stripline (28,0 mm x 2,4 mm)

L8 =60 nH; 4 turns closely wound enamelled Cu-wire (0,4 mm); int. dia. 3 mm; leads 2 x 5 mm
L9 =45 nH; 4 turns enamelled Cu-wire (1,0 mm); length 6 mm; int. dia. 4 mm; leads 2 x 5 mm
L10 = L11 = Ferroxcube wideband h.f. choke, grade 3B (cat. no. 4312 020 36642)

R1 =R2=10% *+ 10%; 0,25 W, metal film resistor

L1 to L7 are striplines on a double Cu-clad printed circuit board with P.T.F.E. fibre-glass dielectric
(er = 2,2); thickness 1/32 inch.

* American Technical Ceramics capacitors type 100A or capacitor of same quality.
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BLV92

7290502

| 128 mm

80 mm

72Z90503.1

Fig. 8 Printed circuit board and component lay-out for 900 MHz class-B test circuit.

Note

The circuit and the components are on one side of the P.T.F.E. fibre-glass board; the other side is un-
etched copper serving as ground plane. Earth connections are made by fixing screws and copper straps
around the board and under the emitters to provide a direct contact between the copper on the
component side and the ground plane.
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U.H.F. power transistor J k BLV92

5 7294554 10 7294555
PL Gp e
(%
(W) (dB)8 o " )
4 —~ 0
e =
3 A 6 . N 60
1
= Y
2 / 4 40
4
A, 2 20
0 0 0
0 04 08 1,2 16 0 1 2 3 4 5
Pg (W) PL (W)
Fig. 9 Load power vs. source power. Fig. 10 Power gain and efficiency vs. load power.
Conditions for Figs 9 and 10:
Vee = 9,6 V; f=900 MHz; T, = 25 ©C; class-B operation; typical values.
8 7295017 10 7295018 100
PL
w)
Gp \\ c
6 — (dB) N\ (%)
L1
r/ \Gp
/ // \nc
4 5 g 50
/
V
47
0 0 0
0 1 Pg (W) 2 0 4 PL (W) 8
Fig. 11 Load power vs. source power, Fig. 12 Power gain and efficiency vs. load power.

Conditions for Figs 11 and 12:
Vce = 12,6 V; =900 MHz; T, = 25 OC; class-B operation; typical values.
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BLV92

RUGGEDNESS

The device is capable of withstanding a full load mismatch (VSWR = 50; all phases) at rated load power
up to a supply voltage of 15,5 V and at T}, = 25 ©C.

7295004
8 7295019 12
i, Xj RL, XL
Q) Q)
=
A // U g \\
L1 ~
L1 =
L
/
4 6
—1 |
\\‘
el ]
2 Nox 3
1
0 0
800 900 f (MHz) 1000 800 900 f (MHz) 1000
Fig. 13 Input impedance (series components). Fig. 14 Load impedance (series components).

Conditions for Figs 13 and 14:
Veg =125 V;P =4 W;f=2800-960 MHz; T, = 25 OC; class-B operation; typical values.

7295011

Gp
(dB)

0
800 900 f (MHz) 1000
Fig. 15 Power gain vs. frequency.

Vee =125 V; P =4W;f=800-960 MHz; T}, = 25 OC; class-B operation; typical values.
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BLV93

UH.F. POWER TRANSISTOR

N-P-N silicon planar epitaxial transistor primarily intended for use in mobile radio transmitters in the
900 MHz communications band.

Features:

® multi-base structure and emitter-ballasting resistors for an optimum temperature profile
® internal input matching to achieve an optimum wideband capability and high power gain
® gold metallization ensures excellent reliability.

The transistor has a 6-lead flange envelope with a ceramic cap (SOT-171). All leads are isolated from
the flange.

QUICK REFERENCE DATA

R.F. performance at Tj, = 25 ©C in a common-emitter class-B test circuit

mode of operation VcE i PL Gp nc
V MHz W dB %

narrow band; c.w. 12,5 900 8 > 65 > 50
9,6 900 6 typ. 6,0 typ. 59

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device
is entirely safe provided that the BeO disc is not damaged.
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BLV93

MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-171.

11.5

s 105 "
Pinning: . S
1= emitter 595
2 = emitter mn "] %
3 = base -
4 = collector @ o1
5 = emitter 1(2x)
6 = emitter r p 1 2 }
o5 328 L_s E—+-54 252 1542 4— 28
L s ‘ |
T
e @ -

3.45 (2%

1
!
|
1
I
|
T
|
1
A|
[ 1] 450 1}
[
|
T
m

315
1 ]
:
28 |1 s0 b
e 405 7.
- max
}
i
el B | L 11014 MBC828 - 1

Torque on screw: min. 0,6 Nm (6 kg.cm)
max. 0,75 Nm (7,5 kg.cm)
Recommended screw: cheese-head 4-40 UNC/2A
Heatsink compound must be applied sparingly and evenly distributed.
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U.H.F. power transistor

BLVO3

"RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter)
peak value

Collector-emitter voltage (open base)
Emitter-base voltage (open collector)

Collector current
d.c. or average
(peak value); f > 1 MHz

Total power dissipation

at Tmp = 67 °C

at Tmp =67 °C; f > 1 MHz
Storage temperature

Operating junction temperature

7295000
10 T
Ic
(A)
Th=60°C

1

|

T

|
0,1

1 10 VcEe (V) 100

Fig. 2 D.C.-SOAR.
Rth mb-h = 0.4 K/W

THERMAL RESISTANCE
Dissipation =12 W; T,p = 112 °C

From junction to mounting base
(d.c. dissipation)
(r.f. dissipation)

From mounting base to heatsink

VecBOM max. 36 V
VcEO max. 16 V
VEBO max. 3V
Icilcav max. 1,6 A
lem max. 4.8 A
Ptot(dc) max. 18 W
Ptot(rf) max. 24 W
Tstg —65 to + 150 °C
T max. 200 °C
7295006
40
m‘\
Ptot
(V\cf) \\\
1l
20
N
\\\\\ \
“\\\
N
00 100 Th (°C) 200

Fig. 3 Power/temperature derating curves.

| Continuous operation

Il Continuous operation (f > 1 MHz)

Il Short-time operation during mismatch;
(f>1 MHz)

Rthj-mb(dc) max. 7,0 K/W
Rthj-mb (rf) max. 52 K/W

Rth mb-h max. 0,4 K/W
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BLV93

CHARACTERISTICS
Tj = 25 OC unless otherwise specified

Collector-base breakdown voltage
open emitter; | = 20 mA

Collector-emitter breakdown voltage
open base; ¢ =40 mA

Emitter-base breakdown voltage
open collector; Ig =2 mA

Collector cut-off current
VBe=0;Vcg=16V
Second breakdown energy

L=25mH; f=50 Hz; Rgg = 10Q

D.C. current gain

Ic=12A;Vce=10V
Transition frequency at f = 500 MHz*
=lg=12A;Vcg =125V
Collector capacitance at f = 1 MHz
Ig=ig=0;Veg=125V
Feed-back capacitance at f = 1 MHz
Ic=0;Vcg=125V
Collector-flange capacitance

100 7295015
—
[
12,5V
hee| A4 N
Vee=10V

50
0

0 2 Ic (A) 4

Fig. 4 Tj=25 OC; typical values.

* Measured under pulse conditions: tp =50 us; § < 1%.

V(BR)CBO » 36 V
V(BR)CEO L 16 Vv
V(BR)EBO - 3V
ICES < 10 mA
EsBR > 2 mJ
hgg > 25
fr typ. 4 GHz
Ce typ. 15 pF
Cre typ. 9 pF
Cef typ. 2 pF
5 7295013
fr
(GHz)

0

0 2 —Ig (A)

4

Fig. 5 Ve = 12,6 V; f = 500 MHz;

Tj = 25 OC; typical values.
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U.H.F. power transistor

BLVO3

26 ‘ 7295016
| |

(pF) " ‘

% \\ i

=
|

0 10

Fig. 6 |g =ig=0; f=1 MHz; typical values.

APPLICATION INFORMATION

Veg (V) 20

R.F. performance in c.w. operation (common-emitter circuit; class-B): f = 900 MHz; Th =25 °C.

mode of operation VcE P Pg Gp Ic ne
\Y, w W dB A %
125 8 = 1.8 > 6,5 < 1,28 > 50
narrow band; c.w. ' typ. 1,6 typ. 7,3 yp. 1,1 typ. 58
9,6 6 typ. 1,6 typ. 6,0 yp. 1,05 typ. 59
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BLV93

ci L1 c12
500 (05— ——©) 500
=% c2 c3 e
7 w7 AZ Z
2
— +Vee
ci5

7290507

Fig. 7 Class-B test circuit at f = 900 MHz.

List of components:

C1 = C12 =33 pF multilayer ceramic chip capacitor
C2 =C3=C10=C11=1,4t05,5 pF film dielectric trimmer
(cat. no. 2222 809 09001)
C4 = C5=4,7 pF multilayer ceramic chip capacitor*
C6 =C7=5,6 pF multilayer ceramic chip capacitor*
C8 =C9 = 3,3 pF multilayer ceramic chip capacitor*
C13 = 10 pF ceramic feed-through capacitor
C14 = 6,8 uF (63 V) electrolytic capacitor
C15 = 330 pF ceramic feed-through capacitor
L1 =L7 =508 stripline (29,0 x 2,4 mm)
L2 =50 stripline (6,0 mm x 2,4 mm)
L3 =42,7 Q stripline (13,1 mm x 3,0 mm)
L4 =42,7 Q stripline (4,4 mm x 3,0 mm)
L5 =42,7 Q stripline (4,6 mm x 3,0 mm)
L6 =50 stripline (11,0 x 2,4 mm)
L8 =60 nH; 4 turns closely wound enamelled Cu-wire (0,4 mm); int. dia. 3 mm; leads 2 x 5 mm
L9 =45 nH; 4 turns enamelled Cu-wire (1,0 mm); length 6 mm; int. dia 4 mm; leads 2 x 5 mm
L10 = L11 = Ferroxcube wideband h.f. choke, grade 3B (cat. no. 4312 020 36642)

R1 =R2=10%Q * 10%; 0,25 W, metal film resistor

L1 to L7 are striplines on a double Cu-clad printed circuit board with P.T.F.E. fibre-glass dielectric
(ep = 2,2); thickness 1/32 inch.

* American Technical Ceramics capacitor type 100A or capacitor of same quality.
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U.H.F. power transistor BLV93

7290505

124 mm

hercry |
L7 e { B ] 80 mm
T

ci11

o

7290506

Fig. 8 Printed circuit board and component lay-out for 900 MHz class-B test circuit.

Note

The circuit and the components are on one side of the P.T.F.E. fibre-glass board; the other side is un-
etched copper serving as ground plane. Earth connections are made by fixing screws and copper straps
around the board and under the emitters to provide a direct contact between the copper on the
component side and the ground plane.
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BLVO3

7294556 7294557

10 8 80
PL Gp Me
(W) (dB) Gp (%)

. 6 P sl N 60

/
A / Ne \
6 il \
/ 4 40
/
4 /’
2 20
2
0 0 0
0 1 2 3 4 0 2 4 6 8 10
Ps (W) PL (W)
Fig. 9 Load power vs. source power. Fig. 10 Power gain and efficiency vs. load power.

Conditions for Figs 9 and 10:
Vee= 9,6V; f=900 MHz; T, =25 OC; class-B operation; typical values.

7295003 7295008

16 10 100
PL
(w) n
Gp C
12 = (dB) / /—\\ (%)
-~ i Nlep
/
nc
8 5 50
¥
0 0 0
0 2 Pg (W) 4 0 10 PL (W) 20
Fig. 11 Load power vs. source power. Fig. 12 Power gain and efficiency vs. load power.

Conditions for Figs 11 and 12:
Vee = 12,6 V; =900 MHz; T, = 25 ©C; class-B operation; typical values.
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U.H.F. power transistor BLV93

RUGGEDNESS

The device is capable of withstanding a full load mismatch (VSWR = 50; all phases) at rated load power
up to a supply voltage of 15,56 V and at T, = 25 °C.

5 7295009 8 ; 7295012
i Xi RL.XL
() e Q) F———
4 l 6 —
L1 \1\ RL
/
B b= 4
—
2 2
X
e |
—
1 0 XL
0 | =2
800 900 f (MHz) 1000 800 900 f (MHz) 1000
Fig. 13 Input impedance (series components). Fig. 14 Load impedance (series components).

Conditions for Figs 13 and 14:
Vce=125V; P =8W;f=800-960 MHz; T, = 25 OC; class-B operation; typical values.

10 l 7295010
Gp o
(dB) T
:
5
0
800 900 f (MHz) 1000

Fig. 15 Power gain vs. frequency.

Vce=125V; P =8W;f=800-960 MHz; T, = 25 OC; class-B operation; typical values.
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BLV9O5

UH.F. POWER TRANSISTOR

N.P.N silicon planar epitaxial transistor primarily intended for use in mobile radio transmitters for the

900 MHz communication band.

Features

® multi base structure and emitter-ballasting resistors for an optimum temperature profile

® gold metallization ensures excellent reliability

® internal input matching to achieve an optimum wideband capability and high power gain

The transistor has a 6-lead flange envelope with a ceramic cap (SOT-171). The device has a common-

base pinning and all leads are isolated from the flange.

QUICK REFERENCE DATA

R.F. performance at T, = 25 ©C in a common-base class-B circuit

mode of operation VcB f PL Gp ule
\ MHz w dB %
narrow band; c.w. 1 12,5 | 900 l 22 >55 I >50

MECHANICAL DATA
SOT-171. (see Fig. 1)

PRODUCT SAFETY This device incorporates beryllium oxide, the dust of which is toxic. The device

is entirely safe provided that the BeO disc is not damaged.
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BLV95

MECHANICAL DATA Dimensions in mm
Fig. 1 SOT-171.
| |-
Pinning: - ;08‘: .
1 = base %n?:, e
2 = base —
3 = emitter @ i
4 = collector i ; -
5 = base . :
6 = base T 1 f.d i - | f
9.15 g:gg '__iE——’——Ew 2‘3,2( 18.42 4— rz;
= ! . ;
! !
T8 @0 GB e[ 2
j ﬁéz‘?é @
1 - ' . ]
28 [ il ] 4.50 740
;_' T — 4‘:5 méx
| |
! gmax e 0.14 MBC828 - 1

Torque on screw: min. 0,6 Nm (6 kg.cm)
max. 0,75 Nm (7,5 kg.cm)
Recommended screw: cheese-head 4-40 UNC/2A
Heatsink compound must be applied sparingly and evenly distributed.
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U.H.F. power transistor

BLV95

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Collector-base voltage (open emitter) VeBO
Collector-emitter voltage (open base) VCEO
Emitter-base voltage (open collector) VEBO
Collector current

d.c. or average Ic

(peak value); f> 1 MHz lcm
Total power dissipation

at Tmp =25°C; f> 1 MHz Piot
Storage temperature Tstg
Operating junction temperature Tj

7221006
100
\\
Ptot
(W) }\
RENENE
N IS
N
N
Ne
~~
00 100 6 200
T, (°c)

Fig. 2 Power/temperature derating curves.

| Continuous operation (f > 1 MHz).
Il Short-time operation during mismatch;

(f>1 MHz).

THERMAL RESISTANCE

Dissipation =60 W; T, = 25 ©°C

From junction to mounting base
(r.f. operation)

From mounting base to heatsink

Rthj-mb(r.f.)
Rth mb-h

max. 36 V
max. 16 V
max. 35 V
max. 5 A
max. 15 A
max. 70 W

—65 to + 150 °C
max. 200 °C

max. 2,5 K/W
max. 04 K/W
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BLV95

CHARACTERISTICS
Tj=25 OC unless otherwise specified

Collector-base breakdown voltage
open emitter; I[c =50 mA

Collector-emitter breakdown voltage
open base; Ic = 100 mA

Emitter-base breakdown voltage
open collector; Ig = 10 mA

Collector cut-off current
VBe=0;Vcg=16V

Second breakdown energy
L=25mH;f=50Hz; Rgg =102

D.C. current gain
Ic=35A;Vcg=10V

Collector capacitance at f = 1 MHz
IgE=ig=0;Vcg=125V

Feedback capacitance at f = 1 MHz
Ig=0;Vecg=125V

Collector-flange capacitance

100 7Z21010
hrE VeE=125V _+—] ~
—"
/
/V//
/q)v
50 A P
717
/]
0
0 5 10
Ic (A)

Fig. 3 D.C. current gain versus
collector current; T, = 25 ©C.
Typical values.

V(BR)CBO min. 36 V
V(BR)CEO min. 16 V

V(BR)EBO min. 35V

IcCES max. 15 mA
ESBR min. 6,5 mJ
h min. 156
FE typ. 60
Cc typ. 62 pF
Crb typ. 20 pF
Cef typ. 3 pF
200 7221007
CC
(pF) \\
100
\\\
% 10 20
Ves (V)

Fig. 4 Output capacitance versus Vcpg;
Ig = ig = 0; typical values.
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U.H.F. power transistor BLV95

APPLICATION INFORMATION

R.F. performance in c.w. operation (common-base circuit; class-B); f = 900 MHz; Th=25°C

mode of operation Vcs P Gp nc
Vv w dB %
) >55 >50
narrow band; c.w. ‘ 12,5 I 22 ‘ typ. 7.0 i typ. 60
fc:i fC13
C1 L1 T L2 T L12 C15 :
500 (0—] 2 73— —=0) 500
c2 c1a

7296709

Fig. 5 Class-B test circuit at f = 900 MHz.
List of components:

C1 =C15 =47 pF multilayer ceramic chip capacitor*

C2 =C4=C12=C14=1,4-5,5 pF film dielectric trimmer (cat. no. 2222 809 09001)
C3 = 3,3 pF multilayer ceramic chip capacitor*

C5 =C11=C13=6,2 pF multilayer ceramic chip capacitor*

C6 =C7=6,2pF multilayer ceramic chip capacitor**

C8 =7, pF multilayer ceramic chip capacitor**

C9 = 8,2 pF multilayer ceramic chip capacitor**

C10 = 24 pF multilayer ceramic chip capacitor

C16 =3 x 100 nF multilayer ceramic chip capacitor

C17 = 2,2 uF (35 V) electrolytic capacitor

L1 =L12=50 % stripline (9 mm x 2,4 mm)

L2 =L11=50 Qstripline(24 mm x 2,4 mm)

L3 =L8=50% stripline (14 mm x 2,4 mm)

L4 = L7 =43 Q stripline (5 mm x 3 mm)

L5 =88 nH; 9 turns Cu-wire (0,8 mm); int. dia. 3 mm; length 10 mm; leads 2 x 5 mm
L6 = L10= Ferroxdure wideband h.f. choke; grade 3B (cat. no. 4312 020 36642)

L9 =53 nH; 4 turns Cu-wire (1 mm); int. dia. 4 mm; length 5,5 mm; leads 2 x 5 mm
R1T =18 +10%; 0,25 W, metal film resistor

R2 =108 + 10%; 0,25 W, metal film resistor

The striplines are on a double Cu-clad printed circuit board with P.T.F.E. fibre-glass dielectric (e, = 2,2);
thickness 1/32 inch.

*

American Technical Ceramics capacitor type 100B or capacitor of the same quality.
** |dem type 100 A.
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BLV9S

7296710

70mm

o

7296711

Fig. 6 Printed circuit board and component lay-out for 900 MHz class-B test circuit.

The circuit and components are on one side of the P.T.F.E. fibre-glass board; the other side is unetched
copper serving as a ground plane.

Earth connections are made by fixing screws, hollow rivets and copper straps around the board and
under the bases to provide a direct contact between the copper on the component side and the ground
plane.
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U.H.F. power transistor BLV95

7221009 7221008

40 10 100
PL
(w) 2
30 - 6, Gp ne
=
-~ (dB) = (%)
-~ ~N
pd ~
s -
L7 — = \\\
20 /I 5 nc 50
/]
10 //
0 0 0
0 5 b (W) 10 0 10 20 30 PL(W)40
Fig. 7 Load power versus source power. Fig. 8 Power gain and efficiency versus
load power.

Condition for Figs 7 and 8:

Vep = 12,5 V; f=900 MHz; T, = 25 9C; class-B operation;
Rth mb-h = 0,4 K/W; typical values.

RUGGEDNESS

The device is capable of withstanding a full load mismatch (VSWR = 50 through all phases) at rated
load power under the following conditions:
Vep = 15,5 V; =900 MHz; Ty, = 25 °C; Rth mp-h = 0,4 K/W.
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Philips Semiconductors

Data sheet

status Product specification

date of issue | March 1993

FEATURES

e Internal input matching to achieve
high power gain

e Ballasting resistors for an optimum
temperature profile

¢ Gold metallization ensures
excellent reliability

DESCRIPTION

NPN silicon planar epitaxial transistor
ina SOT171 envelope, intended for
common emitter, class-AB operation
in radio transmitters for the 960 MHz
communications band. The transistor
has a 6-lead flange envelope, with a
ceramic cap. All leads are isolated
from the flange.

WARNING

BLV97CE

UHF power transistor

QUICK REFERENCE DATA

RF performance up to Th = 25 °C in a common emitter class-AB circuit.

MODE OF OPERATION

f (MHz)

Vce (V)

PL (W)

Gp (dB)

Ne (%)

c.w. class-AB

960

24

35

S

>50

MECHANICAL DATA
SOT171 - see Fig.1.

Product and environmental safety - toxic materials

safety precautions.

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

After use, dispose of as chemical or special waste according to the regulations applying at the location of the
user. It must never be thrown out with the general or domestic waste.
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Philips Semiconductors

Product specification

UHF power transistor

BLV97CE

MECHANICAL DATA

Dimensions in mm

-

B
> 585 <
BEbLl e
min .
—\ —
1(2%) .
| !
¥4 : 2 !
3.25'_;_‘ 252 9.3
4 aE -+— }4 252 g4z — b
=
5 | 6 ‘
) l
225 -
1.85 (¥ @ N ol [
3.45
315
b i
28 [1]7] 450 7?0
- 405 7.
— ’ max

Torque on screw:

0.14

MBC828 - 1

min. 0.6 Nm (6 kg.cm)
max. 0.75 Nm (7.5 kg.cm)

Recommended screw: cheese-head 4-40 UNC/2A

Heatsink compound must be applied sparingly and evenly distributed.

Fig.1 SOT171.
PINNING PIN CONFIGURATION
PIN DESCRIPTION "
1 emitter
2 emitter
3 base
4 collector b
5 emitter
6 emitter
MBBo12 e
Fig.2 Pin configuration.
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UHF power transistor BLV97CE
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134)
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vceo collector base voltage open emitter - 50 Vv
VcEo collector emitter voltage open base - 27 \Y
VEBO emitter base voltage open collector - 3.5 \
Ic collector current DC or average - 3 A
lem collector current peak value - 9 A
f>1MHz
Ptot total power dissipation f>1MHz - 70 W
Tmb=25°C
Tstg storage temperature -65 150 °C
Tj operating junction temperature - 200 °C
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS TYP. MAX. UNIT
Rthj-mb from junction to mounting base (RF) - 23 K/W
Rth mb-h from mounting base to heatsink - 0.4 K/W
10 MCB395 765 72944151
e Tmb=25°C ] Ptot N
() ~ (W)
Th=70°C >
N
1 50 \\\ L \\
AN
Y N
N
N
0.1 0
1 10 Vor 00 100 0 100 T (°C) 200
Fig.3 DC SOAR. Fig.4 Power/temperature derating;
(l): DC or RF operation;
(Il): short-term operation during
mismatch.
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UHF power transistor BLV97CE

CHARACTERISTICS

at Tj = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

Vericeo | collector-base breakdown voltage | open emitter 50 - - \
Ilc =50 mA

VRriceo | collector-emitter breakdown open base 27 - - Vv

voltage Ilc =100 mA

V@erieso | emitter-base breakdown voltage open collector 3.5 - - V
lE=10mA

Ices collector leakage current Vee=0 - - 10 mA
Vcg=27V

hre DC current gain Ic=2A 15 - =
Vce=20V

Ce collector capacitanceatf=1MHz | lg=1e=0 - 44 - pF
Veg=25V

Cre feedback capacitance atf=1MHz | Ic=0 - 30 - pF
Vce=25V

Cef collector-flange capacitance - 2 - pF

100 7294381 100 7294380
1 L \
Veg =25V
= \ Ce
hre |~ ,/ (pF) \
_ Aoy N
50 50 \\\
\\‘
0 0
0 4 I (A) 8 0 10 20 yoo(v) 30
Fig.5 DC current gain as a function of collector Fig.6 Output capacitance as a function of
current; typical values. collector-base voltage; typical values.
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UHF power transistor BLV97CE

APPLICATION INFORMATION

RF performance in a common emitter test circuit.
Th =25 °C, Rth mb-h = 0.4 K/W unless otherwise specified.

MODE OF OPERATION f(MHz) Vce (V) Iczs) (mA) PL (W) Gp (dB) Ne (%)
c.w. class-AB 960 24 60 35 =7 >50
typ. 8.5 typ. 55
MCAB87 MCAB86

12 60 50
Gp PL
G Rl LA n W)

(dB) v I~ (%) 40

™~
8 40
” % ¥

20
20

0 10 20 30 40 0 2 4 6
PL (W) Ps (W)
Fig.7 Power gain and efficiency as a Fig.8 Load power as a function of
function of load power; typical input power; typical values.
values.

Ruggedness in class-AB operation

The BLV97CE is capable of
withstanding a load mismatch
corresponding to VSWR = 50
through all phases, under the
following conditions: Vcg = 24 V;
Icizs) = 120 mA,; f = 960 MHz at rated
output power.
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UHF power transistor BLV97CE

APPLICATION INFORMATION (continued)

MCAB82

Fig.9 Test circuit BLV97CE class-AB.
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Product specification

UHF power transistor BLV97CE
APPLICATION INFORMATION (continued)
List of components (Fig. 9)
DESIGNATION DESCRIPTION VALUE DIMENSIONS |CATALOGUE NO.
C1,C18 multilayer ceramic chip capacitor 33 pF
note 1
C2,C3, C16, film dielectric trimmer 1.4t05.5pF 2222 809 09001
C17
C5,C6 multilayer ceramic chip capacitor 3.3pF
note 2
C7,C11 multilayer ceramic chip capacitor 10 pF
note 1
c8 multilayer ceramic chip capacitor 100 nF
C9 35V solid aluminium capacitor 2.2 uF 2222 128 50228
C10 multilayer ceramic chip capacitor 3x100nF
in parallel
C12,C13 multilayer ceramic chip capacitor 12 pF
note 2
C14,C15 multilayer ceramic chip capacitor 3.3 pF
note 1
L1,L12 microstrip 50 Q 26 x2.4 mm
note 3
L2,L3 microstrip 50Q 9.5x2.4mm
note 3
L4 microstrip 42.6Q 6.0x3.0mm
note 3
L5 3 turns enamelled 1 mm copper wire | 30 nH int. dia. 4 mm
length 3 mm
leads 2 x 5mm
L6, L7 grade 3B ferroxcube wide-band RF 4312 020 36642
choke
L8 4 turns enamelled 1 mm copper wire | 45 nH int. dia. 4 mm
length 4 mm
leads 2 x 5 mm
L9 microstrip 426 Q 4.0x3.0mm
note 3 .
L10 microstrip 50Q 9.0x2.4mm
note 3
L11 microstrip 50Q 13.56x2.4mm
note 3
R1, R2 1 W metal film resistor 10Q 2322 153 51009
Notes

1. ATC capacitor type 100B or capacitor of the same quality.
2. ATC capacitor type 100A or capacitor of the same quality.
3. The microstrips are on a double copper-clad PCB with PTFE fibre-glass

dielectric (g = 2.2); thickness 1/32 inch.
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UHF power transistor BLV97CE
APPLICATION INFORMATION (continued)
. copperstiaps I copper siraps
_ rivets , fivets
e
i ! L
E - o o o, ¢ o
\ S - \ /
rivets rivets
T coppereips —— | e —
7226096
130 mm
%) @ 2
i 51 ‘
{ oo O,
Lt et ;n‘“s‘ - c18 70 mm
Lt
_EI J 1 Lﬁn \D " N - —
() Siz| o4 {@) (o)
c2 L0 ci6 ci7
@ @ @ @

7226097

Fig.10 Printed circuit board and component layout for 960 MHz test circuit.

The circuit and components are
located 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 fixing screws, hollow rivets and
copper straps around the board and
under the emitters, to provide a
direct contact between the
component side and the ground
plane.
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Product specification

UHF power transistor BLV97CE
APPLICATION INFORMATION (continued)
MRA176 MRC177
10 4
Z;i ZL
Q) ()
8 — 3
,X}/ -
6 = / 2 AN
4 \ Ry
—
4 1
Ri //
V
2 0
~~——_| XL
e
0 -1
800 850 900 950 1000 800 850 900 950 1000
f (MHz) f (MHz)
Fig.11 Input impedance; series Fig.12 Load impedance; series
components; Vcg=24V; PL=35W; components; Vcg=24V; PL=35W;
Rth mb-h = 0.4 K/W; typical values. Rth mb-h = 0.4 K/W; typical values.
MRC175
12
Gp
(dB)
8
4
0
800 850 900 950 1000
f (MHz)
Fig.13 Power gain; class-AB
operation; Ve =24 V; PL =35W;
Rth mb-h = 0.4 K/W;
typical values.
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FEATURES

* |nternal input matching to achieve
high power gain

* Implanted ballasting resistors an
for optimum temperature profile

¢ Gold metallization ensures
excellent reliability

DESCRIPTION

NPN silicon planar epitaxial transistor
in an SOT-171 envelope, intended for
common emitter, class-AB operation
in radio transmitters for the 960 MHz
communications band. The transistor
has a 6-lead flange envelope, with a
ceramic cap. All leads are isolated
from the flange.

WARNING

BLV98CE

UHF power transistor

QUICK REFERENCE DATA

RF performance up to Th = 25 °C in a common emitter

class-AB circuit.

mode of operation | f(MHz) | Ve (V) PL(W) | Gp(dB) | nc(%)
c.w. class-AB 960 24 15 7.5 >80
MECHANICAL DATA

SOT171 - see Fig.1.

Product and environmental safety - toxic materials

safety precautions.

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

After use, dispose of as chemical or special waste according to the regulations applying at the location of the
user. It must never be thrown out with the general or domestic waste.
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Product specification

UHF power transistor

BLV98CE

MECHANICAL DATA

Dimensions in mm

9.3
max

Torque on screw:

1.5
10.5
- 585 <
225 e
min
R =1
-
® mel
1(2x) |
L 1
y L1 I la i
9.15 ggg 3 —+—5—4 r2n5‘2 18.42 14—
8 ax
A_L—_ |
5 | 6
) |
225 5
1.85 (¥ @ A
-
345
315 @
1 . ' . ¥
28 [1]1] 450 740
= 405 7.
B max
T }
| L]
&) Bimax e O M8C826 - 1

min. 0.6 Nm (6 kg.cm)
max. 0.75 Nm (7.5 kg.cm)

Recommended screw: cheese-head 4-40 UNC/2A

Heatsink compound must be applied sparingly and evenly distributed.

Fig.1 SOT-171.

PIN CONFIGURATION

PINNING

MBB012 e

Fig.2 Pin configuration.

March 1993

PIN DESCRIPTION

emitter
emitter
base
collector
emitter
emitter

O WN =
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Philips Semiconductors Product specification
UHF power transistor BLV98CE
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134)
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vceo collector base voltage open emitter - 50 \Y
Vceo collector emitter voltage open base ~ 27 \
VEBO emitter base voltage open collector - 3.5 \%
Ic collector current DC or average - 15 A
lom collector current peak value - 4.5 A
f>1MHz
Ptot total power dissipation f>1MHz - 40 W
Tmb=25°C
Tstg storage temperature -65 150 °C
Tj operating junction temperature - 200 G
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS TYP. MAX. UNIT
Rthj-mb from junction to mounting base (RF) - 4.4 K/W
Rth mb-h from mounting base to heatsink - 0.4 K/W
10 MCAB89 50 MCA8390
Ptot
Ic W)
® \ (2)
=250C . N
1 Th = 70 °C \ M ™~
\ \
20 \
\\
0.1 o]
1 10 100 0 40 80 120 160
Vee (V) Th (°C)
Fig.3 DC SOAR. Fig.4 Power/temperature derating;
I: DC or RF operation;
II: short-term operation during
mismatch.
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401



Philips Semiconductors Product specification
UHF power transistor BLV98CE
CHARACTERISTICS
at Tj = 25 °C unless otherwise stated.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
ViBricBO | collector-base breakdown open emitter 50 = = \
voltage Ic=25mA
Vericeo | collector-emitter breakdown open base 27 5 — \
voltage lc=50mA
ViRriEBO | emitter-base breakdown voltage | open collector 3.5 = = \Y
lE=5mA
Ices collector leakage current Vee=0 - - 5 mA
Vcg=27V
hrg DC current gain Ic=1A 15 - -
Vce=20V
Ce collector capacitance at f = 1 lge=le=0 - 23 - pF
MHz Veg=24V
Cre feedback capacitance at f = 1 Ilc=0 - 14 - pF
MHz Vce=24V
Cet collector-flange capacitance - 2 - pF
100 7294384 80 7294385
| N
Vee=24v]
hee |~ / Gy
(pF)
_~T20v \
50 40 \\
\\
0 ]
0 2 Ic (A) 4 0 10 20 Veg (V) 30
Fig.5 DC current gain as a function of Fig.6 Output capacitance as a
collector current; typical values. function of V¢p; typical values.
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UHF power transistor BLV98CE
APPLICATION INFORMATION
RF performance in a common emitter test circuit.
Th =25 °C, Rth mb-h = 0.4 K/W unless otherwise specified.
mode of operation f(MHz) Vce (V) Ic(zs) (MA) PL (W) Gp (dB) Ne (%)
c.w. class-AB 960 24 30 15 >7.5 > 50
typ. 8.5 typ. 55
10 MCA894 100 30 MCAB93
Gp et
(dB) . A Gp |~~~ w0 (%) (F;II.)
~
N d
20 A
\ 7
6 60
WP "
4
4 40
10 7
2 20
0 0 0 [
0 5 10 15 20 25 0 2 4
PL (W) Ps (W)
Fig.7 Power gain and efficiency as a Fig.8 Load power as a function of
function of load power; typical input power; typical values.
values.

Ruggedness in class-AB operation

The BLV98CE is capable of
withstanding a load mismatch
corresponding to VSWR = 50
through all phases, under the
following conditions: Vcg =24V,
Iczs) =30 mA, f = 960 MHz at rated
output power.
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UHF power transistor

BLV98CE

APPLICATION INFORMATION (continued)

Fig.9 Test circuit BLV98CE class-AB.
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Product specification

UHF power transistor BLV98CE
APPLICATION INFORMATION (continued)
List of components (Fig. 9)
DESIGNATION DESCRIPTION VALUE DIMENSIONS |CATALOGUE NO.
C1,Cs, C7, multilayer ceramic chip capacitor 330 pF
C8,C17
C2,C3, C15, film dielectric trimmer 1.4t0 5.5 pF 2222 809 09001
C16
C4,C5 multilayer ceramic chip capacitor 4.3 pF
note 1
C9 35 V solid aluminium capacitor 2.2 uF 2222 128 50228
C10 multilayer ceramic chip capacitor 3x100nF
in parallel
C11,C12 multilayer ceramic chip capacitor 5.6 pF
note 1
C13,C14 multilayer ceramic chip capacitor 5.1 pF
note 2
L1513 microstrip 50 Q 9.0x2.4mm
note 3
12, L12 microstrip 50Q 23.0x 2.4 mm
note 3
L3 microstrip 50 Q 16.0x 2.4 mm
note 3
L4 microstrip 43Q 3.0x3.0mm
note 3
L5 3 turns enamelled 0.8 mm copper int. dia. 3 mm
wire length 5 mm
leads 2 x5 mm
L6,L8 grade 3B ferroxcube wide-band RF 4312 020 36642
choke
L7 4 turns enamelled 0.8 mm copper int. dia. 4 mm
wire length 5 mm
leads 2 x5 mm
L9 microstrip 43 Q 3.5x3.0mm
note 3
L10 microstrip 43Q 11.0x 3.0 mm
note 3
L11 microstrip 50 Q 4.5x2.4mm
note 3
R1, R2 0.4 W metal film resistor 10Q 232215171009
Notes

1. ATC capacitor type 100A or capacitor of the same quality.'
2. ATC capacitor type 100B or capacitor of the same quality.
3. The microstrips are on a double copper-clad PCB with PTFE fibre-glass

dielectric (er = 2.2); thickness 1/32 inch.
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UHF power transistor BLV98CE

APPLICATION INFORMATION (continued)

7297302

q

122 mm

; @
.. ‘ q“
Rt o ﬂ—[_‘;g:—du' Q{»

c8
_J . I - o8 7 C1o
> 1 ca 11 14 | 70
g L1 L2 1 (s —j& % Lt L2 i
| @ 7 = LQDQ Lm @ 7N é%_
N N4 cs rféwcw 4 Q .
c2 cs c15 ci6

e sle . ,@“

7226095.1
Fig.10 Printed circuit board and component layout for 960 MHz test circuit.

The circuit and components are
located 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 fixing screws, hollow rivets and
copper straps around the board and
under the emitters, to provide a
direct contact between the
component side and the ground
plane.
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UHF power transistor BLV98CE

APPLICATION INFORMATION (continued)

MCAB92 MCA891
6 6
T4 RL, XL XL
(@ / (@ ~
X: \
4 ! 4
| | —1 ™~
i RL
2 2
//
0 0
800 850 900 950 1000 800 850 900 950 1000
f (MHz) f (MHz)

Fig.11 Input impedance; series Fig.12 Load impedance; series
components; Vce=24V; PL=15W; components; Vce=24V; PL=15W;
Rth mb-h = 0.4 K/W; typical values. Rth mb-h = 0.4 K/W; typical values.

12 MCA924

Gp
(dB)
[

8

4

0
800 850 900 950 1000

f (MHz)

Fig.13 Power gain; class-AB

operation; Vce=24V; PL=15W,

Rith mb-h = 0.4 K/W; typical values.
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UHF power transistor BLV99/SL

FEATURES PIN CONFIGURATION

o Emitter-ballasting resistors for an
optimum temperature profile =
¢ Gold metallization ensures
excellent reliability. ¢

DESCRIPTION £ \_J = b

NPN silicon planar epitaxial
transistor encapsulated in a 4-lead
SOT172D envelope with a ceramic L 14
cap. It is designed primarily for use Top view MgBooz
as a driver stage in base stations in
the 900 MHz communications band.
All leads are isolated from the
mounting base.

MBBO12 e

Fig.1 Simplified outline and symbol.

PINNING - SOT172D WARNING
PIN DESCRIPTION Product and environmental safety - toxic materials
1 emitter 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
2 base . :
of this product should be aware of its nature and of the necessary safety
3 |collector precautions. After use, dispose of as chemical or special waste according to
4 emitter 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 emitter class-B test circuit.
MODE OF f Vee P, G, Ne
OPERATION (MHz) v) (W) (dB) (%)
c.w. narrow band 900 24 2 > 8 > 55
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UHF power transistor BLV99/SL

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veso collector-base voltage open emitter - 50 \'
Vero collector-emitter voltage open base — 27 \%
Veso emitter-base voltage open collector - 3.5 \%
Iz collector current DC value - 200 mA
lem collector current peak value - 600 mA

f>1MHz
Pii total power dissipation f>1MHz; - 6 W
T.=50°C
Teg storage temperature range -65 150 °C
T junction operating temperature - 200 °C
12 7294678
Piot
(W)
10
8 I\
6 N A
TN
4 \\
1 N
2 \
0 1
0 40 80 120 160
Th (°C)
(I) Continuous RF operation.
(I1) Short time operation during mismatch.
Fig.2 Power/temperature derating curves.
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS | MAX. | UNIT
Ry jmoe | from junction to mounting base | P = 4.5 W; 20 K/wW
T =25°C
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UHF power transistor BLV99/SL
CHARACTERISTICS
T,=25°C.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
Vsriceo collector-base breakdown voltage open emitter; 50 - - \'
lc=5mA
Vigriceo collector-emitter breakdown voltage Vge =0; 27 - - \
lc=10 mA
V grjeso emitter-base breakdown voltage open collector; 3.5 - - \
le =0.5mA
lees collector-emitter leakage current Vge=0; - - 2 mA
Vee=27V
hee DC current gain Vee=20V; 25 - -
lc =150 mA
Eqgr second breakdown energy L=25mH; 0.5 - - mJ
Rge = 10 Q;
f=50Hz
G collector capacitance Veg=24V, - 3 - pF
le=1,=0;
f=1MHz
G- feedback capacitance Vee=24V, - 1.3 - pF
IC =V
f=1MHz
100 7294679 8 7294680
heg Ce

F
80 (pF)

60 \\
4

40 \\\\\"“--.
20 :
0 0
0 0,1 02 03 Q4IC(A)Q5 0 L 20 g
Vee=20V; T = 25°C. le=i=0;f=1MHz.
Fig.3 DC current gain as a function of collector Fig-4 Collector capacitance as a function of
current, typical values. collector-base voltage, typical values.
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Product specification

UHF power transistor

BLV99/SL

APPLICATION INFORMATION

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

MODE OF f Ve P,
OPERATION (MHz) v) w)

G,
(dB)

Ne
(%)

c.w. narrow band 900 24 2

> 8

typ. 9.3

> 55
typ. 63

7294682

=
Gp

e

PL (W)

Class-B operation; Ve = 24 V; f = 900 MHz;
Tes=125 2C.

Fig.5 Gain and efficiency as functions of load
power, typical values.

7294681
4

PL
(W)

" pg(W)

Class-B operation; Ve =24 V; f = 900 MHz;
T =25°C.

Fig.6 Load power as a function of drive power,
typical values.

Ruggedness in class-B operation

The BLV99/SL is capable of
withstanding a full load mismatch
corresponding to VSWR = 50:1
through all phases under the
following conditions:

Ve =24V, f =900 MHz,
T = 25 °C, and rated output power.
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UHF power transistor BLV99/SL

L1 L8 L9 c10

IH—%o0) soa
2 co

50Q (O5—

N

¥—l
N

4

| +Vee
R2
B L3 -L — 11— S

c4 l
7 7 7 J’j l 7294686

Fig.7 Class-B test circuit at f = 900 MHz.

List of components (see test circuit)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1, C3, C8, C9 | film dielectric trimmer 1.4t05.5 pF 2222 809 09001
c2 multilayer ceramic chip capacitor 4.7 pF

(note 1)
C4, C6, C10 multilayer ceramic chip capacitor 220 pF
C5 63 V electrolytic capacitor 1uF
Cc7 multilayer ceramic chip capacitor 2.2pF
(note 1)
L1 stripline (note 2) 50 Q 48 mm x 2.4 mm
L2 7 turns enamelled 0.4 mm copper 50 nH int. dia. 2 mm;
wire leads 2 x 5 mm
L3, L7 grade 3B Ferroxcube wideband HF 4312 020 36642
choke
L4, L5 stripline (note 2) 35Q 14 mm x 4 mm;
L6 6 turns enamelled 1 mm copper wire | 120 nH int. dia. 6 mm;
length 10 mm;
leads 2 x 5 mm
L8 stripline (note 2) 50 Q 31 mm x 2.4 mm
L9 stripline (note 2) 50 Q 29 mm x 2.4 mm
R1, R2 0.4 W metal film resistor 10 Q, 5%
Notes

1. American Technical Ceramics type 100A or capacitor of the same quality.

2. The striplines are on a double copper-clad printed circuit board, with PTFE fibre-glass dielectric (e, = 2.2),
thickness 42 inch.
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UHF power transistor BLV99/SL

170 mm

70 mm

7297534

The components are mounted on one side of a copper clad PTFE fibre-glass board; the other side is unetched
and serves as a ground plane. Earth connections from the component side to the ground plane are made by
fixing screws, hollow rivets and copper straps under the emitters.

Fig.8 Component layout for 900 MHz class-B test circuit.
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Product specification

UHF power transistor BLV99/SL
10 7294683 80 7294684
i X RLVXL
(22) x; ()
8 I~
1 60 3
/
6
40
4 fi RL
20
2
0 0
800 850 900 950 1000 800 850 900 950 1000
f (MHz) f (MHz)

Class-B operation; Ve =24 V; P =2 W,
Tos=25°C.

Fig.9 Inputimpedance (series components) as
a function of frequency, typical values.

Class-B operation; Ve =24 V; P =2 W,
Tws=26°C.

Fig.10 Load impedance (series components) as
a function of frequency, typical values.

ZL  msasss

Fig.11 Definition of transistor impedance.

7294685

800 850 9200 950 1000
f (MHz)

Class-B operation; Ve =24 V; P =2 W;
T =25"C.

Fig.12 Power gain as a function of frequency,
typical values.
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UHF power transistor BLV100
FEATURES PIN CONFIGURATION
¢ Internal input matching to
achieve high power gain
¢ Ballasting resistors for an
optimum temperature profile —_—
e Gold metallization ensures O
excellent reliability.
1 2 .
DESCRIPTION 5 |: ) P
NPN silicon planar epitaxial 5 6 b
transistor in a SOT171 envelope,
intended for common emitter, MBBO12 e
class-AB operation in radio O
transmitters for the 960 MHz _J
communications band. The Top view MBA931 - 1
transistor has a 6-lead flange
envelope with a ceramic cap. All i . ]
leads are isolated from the flange. Fig.1 Simplified outline and symbol.
PINNING - SOT171
PIN DESCRIPTION WARNING
1 emitter Product and environmental safety - toxic materials
2 emitter This product contains beryllium oxide. The product is entirely safe provided
3 base 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 |collector precautions. After use, dispose of as chemical or special waste according to
5 emitter the regulations applying at the location of the user. It must never be thrown
6 emitter out with the general or domestic waste.

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

f Vee P, G, Ne
MODE OF OPERATION (MHz) ) W) (dB) (%)
c.w. class-AB 960 24 8 > 8 > 50
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UHF power transistor BLV100

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veesm collector-emitter voltage peak value; - 50 \"
Ve =0
Veeo collector-emitter voltage open base - 30 v
Veso emitter-base voltage open collector - 4 \
le collector current DC or average value |- 2.25 A
lem collector current peak value - 35 A
f>1MHz
Pt total power dissipation f>1 MHz; - 31 W
T,o=25°C
Tag storage temperature range -65 150 °Ci
T junction operating temperature - 200 °C
MCA915 MCA917
10 60
Ptot
Ic W)
*)
\\ 3 40 \
Tmb = 25°C
1 Ty=70°¢ n(w::) Q
20 \
™~
0.1 0
1 10 100 0 40 80 120 160
Vee (V) Th (°C)
(1) Second breakdown limit (temperature (Y RP ope'aranon. y )
independent). (2) Short time operation during mismatch.
Fig.2 DC SOAR. Fig.3 Power/temperature derating curve.
THERMAL RESISTANCE
Dissipation =31 W; T, , = 25 °C.
SYMBOL PARAMETER MAX. UNIT
Rih jmbire) from junction to mounting base 56 |KW
By i from mounting base to heatsink 0.4 K/W
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UHF power transistor BLV100

CHARACTERISTICS

T,=25°C.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
V grices collector-emitter breakdown voltage Vge =0; 50 - - Vv
lc =8mA
Vgriceo collector-emitter breakdown voltage open base; 30 - - \"
lc = 60 mA
Verjeso emitter-base breakdown voltage open collector; 4 - - Vv
le =4 mA
lces collector-emitter leakage current Vge = 0; - - 2 mA
Ve =30V
hee DC current gain Vee=25V; 20 75 -
lc=06A
C. collector capacitance Veg=25V,; - 13.5 - pF
lg=1,=0;
f=1MHz
Ce. feedback capacitance Vee=25V, - 8.4 - pF
Ic = 40 mA;
f=1MHz
Ces collector-flange capacitance - 2 - pF
100 heasat 50 MCA919
hre N s
80 (pF)
yod
40
60 4 -

o N

20

\\\
20 ==
0 0
0 1 2 0 10 20 30
Ic (A ves (V)
Vee=25V.
Fig.4 DC current gain as a function of collector Fig.5 Output capacitance as a function of
current, typical values. collector-base voltage, typical values.
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UHF power transistor BLV100

APPLICATION INFORMATION
RF performance in a class-AB circuit; T, = 25 °C; Ry, s = 0.4 K/W, unless otherwise specified.

f Vee lea P, G, Ne
MODE OF OPERATION (MHz) i (mA) W) (dB) %)
c.w. class-AB 960 24 20 8 > 8 > 50
typ. 9 typ. 55
MCA922 MCA916
12 ” 15
Gp n B

(dB) (%) w)
— = v

4 20
0 0 0
0 4 12 [o] g} 2
PL (W) Ps (W)
Fig.6 Gain and efficiency as functions of load Fig.7 Load power as a function of drive power,
power, typical values. typical values.

Ruggedness in class-AB
operation

The BLV100 is capable of
withstanding a load mismatch
corresponding to VSWR = 10:1
through all phases, under the
following conditions:

Vee =24V, f =960 MHz, and rated
output power.
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UHF power transistor BLV100
\4:] ‘ ! Vee
L ;l* 18 10
500 50 Q
input output
MCA914
Fig.8 Class-AB test circuit at f = 960 MHz.
List of components (see test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS CAT‘:‘LSGUE
C1, Cs, C7, multilayer ceramic chip capacitor 330 pF
C8, C15
C2, C3, C13, film dielectric trimmer 1.4105.5 pF 2222 809 09001
C14
C4,C5 multilayer ceramic chip capacitor (note 1) | 5.1 pF
C9 35 V solid aluminium capacitor 22 uF 2222 128 50228
Cc10 multilayer ceramic chip capacitor 3x 100 pF
in parallel

C11, C12 multilayer ceramic chip capacitor (note 2) | 6.2 pF
L1, L12 microstrip (note 3) 50 Q 9x2.4mm
- N(Es microstrip (note 3) 50 Q 23 x 2.4 mm
L3 microstrip (note 3) 50 Q 16 x 2.4 mm
L4 microstrip (note 3) 43Q 3x3mm
LS 3 turns enamelled 0.8 mm copper wire int. dia. 3 mm;

length 5 mm;

leads 2 x 5 mm
L6, L8 grade 3B Ferroxcube wideband RF choke 4312 020 36642
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UHF power transistor BLV100
List of components (see test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS CATI:'OOGUE
L7 4 turns enamelled 0.8 mm copper wire int. dia. 4 mm;
length 5 mm;
leads 2 x 5 mm
L9 microstrip (note 3) 43 Q 14.5 mm x 3 mm;
L10 microstrip (note 3) 50 Q 4.5 mm x 2.4 mm;
R1, R2 0.4 W metal film resistor 10Q 2322 151 71009
Notes

American Technical Ceramics capacitor type 100A, or capacitor of the same quality.
2. American Technical Ceramics capacitor type 100B, or capacitor of the same quality.

The microstrips are on a double copper-clad printed circuit board, with PTFE fibre-glass dielectric (g, = 2.2),
thickness 42 inch.
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UHF power transistor BLV100

7297302

122 mm

7226098.1

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 fixing screws, hollow rivets and copper
straps around the board and under the emitters, to provide a direct contact between the component side and the
ground plane.

Fig.9 Component layout for 960 MHz test circuit.
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UHF power transistor BLV100
5 MCA920 10 MCA923
i Xi RL,XL
(@) @ 11 [X
4 = 8 —
Xi | —
//
3 6
—_— ] RL

2 4

i T i

0 0

800 850 900 950 1000 800 850 900 950 1000

f (MHz) f (MHz)
Vee=24V;lcq=20mA; P, =8 W. Vee=24V;lcq=20mA; P =8 W.
Fig.10 Input impedance (series components) Fig.11 Load impedance (series components) as
as a function of frequency, typical values. a function of frequency, typical values.
12 MCA918
Cp
(e8) —1 T T
8
4
f—>
Zj
ZL  masst
o800 850 900 950 1000
f (MHz)

Ve =24 V; lgg =20 mA; P = 8 W.

. s Fig.13 Power gain as a function of frequency,
Fig.12 Definition of transistor impedance. typical values.
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UHF power transistors

Product specification

BLV101A/BLV101B

FEATURES

* High input and output
impedances promote easy
matching

Implanted ballast resistors for
optimum temperature profile

Gold metallization ensures
excellent reliability.

DESCRIPTION

NPN silicon planar epitaxial
transistors intended for common
emitter, class-AB operation in base
station transmitters in the frequency
range 850 to 960 MHz. Both
transistors have a SOT273 6-lead
flange envelope with a ceramic cap.

All leads are isolated from the flange.

PINNING - SOT273

QUICK REFERENCE DATA
RF performance at T, = 25 °C in a common emitter test circuit. Mode of
operation: c.w. class-AB.

f Vv P, G
TYPE | (MHg) V) W | @ | e
BLV101A 900 26 50 > 85 > 48
960 26 50 typ. 9.8 typ. 45
BLV101B 960 26 50 s 7.5 > 46
900 26 50 typ.8.1  |typ.57
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.

PIN DESCRIPTION
1 emitter
2 emitter
3 collector
4 base
5 emitter
6 emitter

November 1991

PIN CONFIGURATION

£
|
____T____
|
lm ! JsLJm

MBB0O12 e

Top view MSB053- 1

Fig.1 Simplified outline and symbol.
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Product specification

UHF power transistors

BLV101A/BLV101B

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veso collector-base voltage open emitter - 50 \Y
Veeo collector-emitter voltage open base - 27 \
Veso emitter-base voltage open collector - 3.5 \
I collector current DC or average value |- 10 A
Pt total power dissipation Tigi= 25 °C; - 100 w

f>1MHz
Taq storage temperature range -65 150 °C
T; operating junction temperature - 200 °C
100 MCDo052 120 MCA964
Ic Ptot \\
) w)
- S—=Trmy=25 °C 5 N
N
T,=70% N &)
1 40 @
(Ol
& 00 40 80 20 160
1 10 Veg V) 100 T (°C)
(1) DC operation.
(2) Continuous RF operation (f > 1 MHz).
(3) Short time operation during mismatch
(f > 1 MHz).
Fig.2 DC SOAR. Fig.3 Power/temperature derating.

THERMAL RESISTANCE
The following values apply to both transistors. Py, (DC) = 100 W; T, = 25 °C.

SYMBOL PARAMETER THERMAL RESISTANCE
Rin jmb from junction to mounting base (DC) 1.75 KW
B rir from mounting base to heatsink 0.3 KW
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UHF power transistors BLV101A/BLV101B

CHARACTERISTICS
The following values apply to both transistors. T, = 25 °C.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT

Vigricso collector-base breakdown voltage open emitter; 50 - - \'
le=75mA

Vericeo collector-emitter breakdown voltage open base; 27 - - \"
lc =150 mA

Vgrjeso emitter-base breakdown voltage open collector; 35 - - \%
le=15mA

lces collector-emitter leakage current Ve =0; - - 15 mA
Vee=27V

Nee DC current gain Ve =20V, 15 62 -
lc=3A

Cw output capacitance (note 1) Veg =26V, - - 75 pF
le=1,=0;
f=1MHz

Note

1. The value of C is that of the die only; it is not measurable, because of the internal matching network.

MCD053

100 |
e Vog =26V T/

80 P <

1 20V
60 ,/
A
40
20
0
0 4 2
Ic ()

Fig.4 DC current gain as a function of collector
current; typical values.
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UHF power transistors BLV101A/BLV101B

APPLICATION INFORMATION
RF performance in a common emitter test circuit; T, = 25 °C; Ry, n.n = 0.3 K/W; mode of operation: c.w. class-AB.

f V, | P G
e (MHz) V) (mA) W) (dB) 0
BLV101A 900 26 200 50 > 85 > 48
typ. 9.5 typ. 53
900 26 200 60 typ. 8.3 typ. 50
960 26 200 50 typ. 9.8 typ. 45
900 24 200 45 typ. 9.3 typ. 55
BLV101B 960 26 200 50 > 7.5 > 46
typ. 8.4 typ. 51
900 26 200 50 typ. 8.1 typ. 57
960 24 200 45 typ. 8.2 typ. 51

Ruggedness in class-B operation

The BLV101A and 101B are capable
of withstanding a load mismatch
corresponding to VSWR = 5:1
through all phases under the
following conditions:

Vee = 26 V, f = 900 MHz (BLV101A),
f = 960 MHz (BLV101B), at

P, =50 W.
MCDo054
P AP,
L — >0
w) APp
PLat15P,
I
PL |
——————— I
! |
! I
! |
! |
! I
! |
! I
! |
! |
: |
|
i) 11.5Pp

Pp (W)

AP,
To guarantee the ratio —*- > 0, a 50% input
AP,

overdrive is permitted for a load power <50 W.

Fig.5 Overdrive conditions.
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UHF power transistors BLV101A/BLV101B
16 MCA968 80 16 MCAS67 80
Cp e Gp g
(e8) (%) (dB) @
12 60 12 60
}\ — ~—~~G
<
\\\ T TN
8 v 40 8 40
e \ \
nc
4 20 4 20
(0] [o] 0 (o]
0 20 40 60 80 0 20 40 60 80
PL(W) PL (W)
BLV101A; f = 900 MHz. BLV101B; f = 960 MHz.
Fig.6 Power gain and efficiency as functions of Fig.7 Power gain and effif:iency as functions of
load power, typical values. load power, typical values.
80 MCAS66 & MCA965
PL PL
W) sl W)
60 ] 60
L—T
e |
L~
40 // 40 /
20 / 20 /
0 0
0 4 8 12 16 0 4 8 12 16
Ps (W) Ps (W)
BLV101A; f = 900 MHz. BLV101B; f = 960 MHz.
Fig.8 Load power as a function of drive power; Fig.9 Load power asa function of drive power,;
typical values. typical values.
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UHF power transistors BLV101A/BLV101B

1 +V
I e
"’w" =
L11 50 Q
Aﬁ— output

MBC224

C1 c2

50 Q
input —%‘V

C3

Fig.10 900 MHz test circuit BLV101A, class-AB.

1 +V
i
“w" k

L11

C1 c2

50Q
input —%

50 Q
/‘_‘g— output

MBC225

N ATl
N

Fig.11 960 MHz test circuit BLV101B, class-AB.
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UHF power transistors BLV101A/BLV101B
List of components (see test circuits)
COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1,C11 50 V multilayer ceramic chip 100 nF 2222 581 76641
capacitor
C2, C10 63 V electrolytic capacitor 10 pF 2222 030 28109
C3, C5,C8 Tekelec type 5201 trimming 0.8 to 10 pF
capacitor
C4, C9 500 V multilayer ceramic chip 68 pF
capacitor (note 2)
Ce, C7 500 V multilayer ceramic chip 39 pF
capacitor (note 2)
L1,L10 grade 3B Ferroxcube wideband HF 4312 020 36642
choke
L2 stripline (note 1) width 2.2 mm
length 50 mm
L3 stripline (note 1) width 2.2 mm
length 8 mm
L4 microchoke 22 puH 4322 057 02281
L5, L8 stripline (note 1) width 20 mm
length 10 mm
L6, L7 stripline (note 1) width 3.5 mm
length 4.5 mm
L9 4 turns 1 mm closely wound int. dia. 4 mm
enamelled copper wire
L11 stripline (note 1) width 2.2 mm
length 58 mm
R1, R2 0.4 W metal film resistor 10 Q
Notes

1. The striplines on a double copper-clad printed circuit board, with a PTFE micro-fibreglass dielectric (g, = 2.2);
thickness 42 inch; thickness of copper sheet 2 x 35 um.

2. American Technical Ceramics capacitor type 100B, or capacitor of the same quality.
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Product specification

UHF power transistors

BLV101A/BLV101B

75 mm

75 mm

means of through plated holes.

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 from the component side to the ground plane are made by

Fig.12 Printed circuit board for 900/960 MHz test circuits.

MBA486 - 1

il o
—%l-* o —,

ca

e hc e
o
‘ Ecs

Fig.13 Component layout for 900 MHz test circuit, BLV101A.

MBA487- 1

November 1991

430



Philips Semiconductors

Product specification

UHF power transistors

BLV101A/BLV101B

e

o0 gkl
Li)&\ l;g _{R:2}_ i
L7 m e
. C9

e

Bty

Fig.14 Component layout for 960 MHz test circuit, BLV101B.

MBC223
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Product specification

UHF power transistors BLV101A/BLV101B
8 MCAS70 6 MCA972
ri,xj RL'XL
(@) e | (@
6 4 AL
4 2
2 = 0
\\XI
0 -~ =2 R B s S
-2 -4
840 860 880 900 840 860 880 900
f (MHz) f (MHz)
BLV101A BLV101A

Vee =26 V; P =50 W; Igz5) = 200 mA,; typical
values.

Fig.15 Input impedance (series components).

Vee =26 V; P =50 W; Igzs) = 200 mA; typical
values.

Fig.16 Load impedance (series components).

ZL  mBasst

Fig.17 Definition of transistor impedance.

MCA974

Cp
(dB)
8
4
0
840 860 880 900
f (MHz)
BLV101A

Vee =26 V; P =50 W; g z5) = 200 MA; typical
values.

Fig.18 Power gain, class-AB operation.
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UHF power transistors BLV101A/BLV101B
5 MCAS969 6 MCA971
riXj ri RL. XL
(@ —~— (@
4 4
RL
—
3 —~ 2
2 ot 0
— )
1 -2 —
0 -4
900 920 940 960 900 920 940 960
f (MHz) f (MHz)
BLV101B BLV101B

Vee =26 V; P =50 W; Igz) = 200 mA; typical
values.

Fig.19 Input impedance (series components).

Vee =26V, P =50 W; I zs) = 200 mA; typical
values.

Fig.20 Load impedance (series components).

MCAS73

900 920 940 960

BLV101B

Vee =26 V; P =50 W, Igz5) = 200 mA; typical
values.

Fig.21 Power gain, class-AB operation.

November 1991

433




Philips Semiconductors

UHF power transistor

FEATURES

¢ Internal matching for an optimum
wideband capability and high gain

o Emitter-ballasting resistors for
optimum temperature profile

¢ Gold metallization ensures
excellent reliability.

DESCRIPTION

NPN silicon planar epitaxial
transistor encapsulated in a 6-lead
SOT171 flange envelope with a
ceramic cap. Itis intended for
common emitter, class-AB operation
in cellular radio base stations in the
960 MHz frequency band. All leads

are isolated from the mounting base.

PINNING - SOT171

Product specification

BLV103

QUICK REFERENCE DATA
RF performance at T, = 25 °C in a common emitter test circuit.
f Ve | P | G | n
MODE OF OPERATION (MHz) V) W) (dB) (%)
c.w. class-AB 960 24 4 >11.5 [>45
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.

PIN DESCRIPTION
1 emitter
2 emitter
3 base
4 collector
5 emitter
6 emitter

March 1993

PIN CONFIGURATION

)

O

2
N .
6

MBBo12 e

O

~—

Top view MBA931 - 1

Fig.1 Simplified outline and symbol.
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UHF power transistor BLV103
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veso collector-base voltage open emitter - 50 \'
Veeo collector-emitter voltage open base - 30 \'
Veso emitter-base voltage open collector - 4 \
le collector current DC or average value |- 1.25 A
Py total power dissipation T =26°0 - 17 W
Tag storage temperature range -65 150 °C
T; junction operating temperature - 200 °C

MRA366 MRA365
5 25
P
I tot N
W) N
) 20 SRS
\\ }Q\\
1 Tmb=25°C 15 \\ \\
) — ¥ 1T ™
Ty =70°C ¢ ! \\ N
N\ \\( ) ‘\ \\
A\Y 10
NS -
N
5
0.1 0
1 10 Veg (v) '® 0 20 40 60 80 100 120
CE Th (°C)
() Continuous DC operation.
(1) Second breakdown limit (independent of (I1) Continuous RF operation.
temperature). (I11) Short time operation during mismatch.
Fig.2 DC SOAR. Fig.3 Power/temperature derating.
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS MAX. UNIT
Ry jmb from junction to mounting base Tap= 25°C; 10.3 KW
Pg=17W
Ry me-h from mounting base to heatsink 0.4 KW

March 1993 435



Philips Semiconductors Product specification

UHF power transistor BLV103

CHARACTERISTICS

T,=25°C.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
Vgriceo collector-base breakdown voltage open emitter; 50 - - \'
lc=4mA
Vgriceo collector-emitter breakdown voltage open base; 30 - - \
lc = 30 mA
Vgrjeso emitter-base breakdown voltage open collector; 4 - - \"
le=2mA
lces collector-emitter leakage current Vge =0; - - 1 mA
Vee=30V
hee DC current gain Vee=25V,; 20 40 -
Ic = 300 mA
C. collector capacitance Veg=25V; = 6.6 8 pF
le=1,=0;
f=1MHz
Ce feedback capacitance Vee=25V, - 3.5 45 pF
lc =20 mA;
f=1MHz
MRA361 MRA358
50
hEe G
T (PF)
40 ™ Vee =25V _| 20
/| N
4 N
30 N
Veg =5V N~
20 ™Y 10 ‘\
N \\
N\
10
0 0
0 0.2 04 0.6 0.8 1 o] 10 20 30
Ic (A) Ve (V)
le=i,=0;f=1MHz
Fig.4 DC current gain as a function of collector Fig.5 Collector capacitance as a function of
current, typical values. collector-base voltage, typical values.
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APPLICATION INFORMATION
RF performance at T, = 25 °C in a common emitter test circuit, Ry, ,u., = 0.4 K/W.
f Vee leo P G, Ne
MODE OF OPERATION (MHz) ) (mA) W) (dB) (%)
c.w. class-AB 960 24 5 4 >11.5 > 45
typ. 13 typ. 48
960 26 5 4 typ. 14 typ. 50
16 80 8 MRA364
Gp n il
(dB) (%) w) Vop =26V
12 /‘/‘ Gp 60 5 CE=< -
— P
/ ~ \ Vg =24V
P \ //
8 / 40 4
/
)d /
4 / 20 5
00 2 4 6 = 0 /
P (W) 0 200 400 600 800
MRA359 L An (MW)
Class-AB operation; Icq = 5 mA; f = 960 MHz;
Vee=24 V. Class-AB operation; loq = 5 mA; f = 960 MHz.
Fig.6 Gain and efficiency as functions of load Fig.7 Load power as a function of drive power,
power, typical values. typical values.
Ruggedness in class-AB
operation
The BLV103 is capable of
withstanding a full load mismatch
corresponding to VSWR = 50:1
through all phases at rated output
power under the following conditions:
Vee=24V; =960 MHz; T, = 25 °C;
Ry mon = 0.4 K/W.
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output

MCAQ14

Fig.8 Class-AB test circuit at f = 960 MHz.
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List of components (see test circuit)
COMPONENT DESCRIPTION VALUE DIMENSIONS CAT‘:‘L:_GUE
C1, C6, C7, C8, | multilayer ceramic chip capacitor 330 pF
C15
C2, C3, C13, film dielectric trimmer 1.4t0 5.5 pF 2222 809 09001
C14
C4,C5 multilayer ceramic chip capacitor (note 1) | 5.1 pF
Cc9 35 V solid aluminium capacitor 22 pF 2222 128 50228
C10 multilayer ceramic chip capacitor 3x 100 nF
in parallel
C11, C12 multilayer ceramic chip capacitor (note 2) | 6.2 pF
L1, L12 stripline (note 3) 50 Q 9mm x 2.4 mm
L2, 91 stripline (note 3) 50 Q 23 mm x 2.4 mm
L3 stripline (note 3) 50 Q 16 mm x 2.4 mm
L4 stripline (note 3) 43 Q 3 mm x 3 mm
L5 3 turns enamelled 0.8 mm copper wire int. dia. 3 mm;
length 5 mm,;
leads 2 mm x 5 mm
L6, L8 grade 3B Ferroxcube wideband HF choke 4312 020 36642
1874 4 turns enamelled 0.8 mm copper wire int. dia. 4 mm;,
length 5 mm;
leads 2 mm x 5 mm
L9 stripline (note 3) 43 Q 14.5 mm x 3 mm
L10 stripline (note 3) 50 Q 4.5 mm x 2.4 mm
R1, R2 0.4 W metal film resistor 10Q 2322 151 71009
Notes

1. American Technical Ceramics (ATC) capacitor, type 100A or other capacitor of the same quality.
2. American Technical Ceramics (ATC) capacitor, type 100B 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 42 inch.
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BLV103

122 mm

@ cr 18
g
-
Rl
—C1 '
_l:l 7 N 2 7
£ 2l £
c2 c3

@

sriey

C13

o
L8
s cioQ |
e OO0
17 .
O o

Lt

ek

L12

o
w

Ci4

c15 70 mm

@

side and the ground plane.

_ copper straps.

copper straps ~

The circuit and components are situated on one side of a copper-clad PTFE fibre-glass board; the other side is
fully metallized and serves as a ground plane. Connections are made by means of fixing screws, hollow rivets
and copper straps around the board and under the emitters, to provide a direct contact between the components

Fig.9 Component layout for 960 MHz class-AB test circuit.

7226098.1

7297302
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10 MRA362 16 MRA363
Z Z.
Q) Q) X
8 ~— L
/
; D
/ 8
1
= // — Xj —
-1 \ \'\ RL
4 ————
2
0 0
840 880 920 960 1000 840 880 920 960 1000
f (MHz) f (MHz)

Class-AB operation; Ve = 24 V; Ioq =5 mA;
P =4 W;T,=25°C.

Fig.10 Input impedance (series components) as
a function of frequency, typical values.

Class-AB operation; Ve =24 V; oo = 5 MA;
P.=4W;T,=25°C.

Fig.11 Load impedance (series components) as
a function of frequency, typical values.

&

|
ZL  wmBadst

Fig.12 Definition of transistor impedance.

MRA360

Gp
(dB)

840 880 920 960 1000
f (MHz)

Class-AB operation; Vee = 24 V; Igq =5 MA;
P =4 W;T,=25°C.

Fig.13 Power gain as a function of frequency,
typical values.
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BLV193

FEATURES

o Emitter ballasting resistors for an
optimum temperature profile

¢ Gold metallization ensures
excellent reliability.

DESCRIPTION

NPN silicon planar epitaxial
transistor intended for common
emitter class-A and class-AB
operation in the 900 MHz
communications band.

The transistor has a SOT171 flange
envelope with a ceramic cap. All
leads are isolated from the mounting
base.

PINNING - SOT171

PIN DESCRIPTION

emitter
emitter
base
collector
emitter
emitter

O A WN =

March 1993

QUICK REFERENCE DATA
RF performance at T, = 25 °C in a common emitter test circuit.
MODE OF f Vee P G, - (g'g)
OPERATION | (MHz) ) (W) (dB) (%) (note 1)
c.w. class-AB 900 12.5 12 26.5 >50 -
c.w. class-A 900 12 6 (PEP) [typ. 11 |- typ. -30
Note
1. 2-tone measurement, f, = 900 MHz, f, = 901 MHz.
PIN CONFIGURATION
o
1 2 g
s[ | Y .
5 6
MBB012 (5]
~——
“Top view MBA931 - 1

Fig.1 Simplified outline and symbol.

WARNING

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided
that the BeO disc is not damaged. All persons who handle, use or dispose
of this product should be aware of its nature and of the necessary safety
precautions. After use, dispose of as chemical or special waste according to
the regulations applying at the location of the user. It must never be thrown

out with the general or domestic waste.
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UHF power transistor BLV193
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veso collector-base voltage open emitter - 36 \'
Veeo collector-emitter voltage open base - 16 \"
Veso emitter-base voltage open collector - 3 \'
le collector current DC or average value |- 3.5 A
P total power dissipation uptoT,,=25°C - 44 w
Tag storage temperature range —-65 150 °C
T; junction temperature - 200 L(e)

10 o MRA552 75 MRAS53
== == R == =
i o
(A) T T T T T = 25°C 60 - N
I AN N
’ [TINO) 50 \‘\ ]
- Th =70 °C N » AEN ™~
40 N \\\ =
1 - ) ™~
o s 2 TR %0 -y
™~
20
\ ' | \\
i 10 — =
[ ] \
0.1 | ‘ L ol L 1 1 lgj [ ] ]
1 10 100 0 20 40 60 80 100 120
Vee (V) T (°c)
(1) Continuous operation.
(2) Short time operation during mismatch.
Fig.2 DC SOAR. Fig.3 Power derating curve.
THERMAL RESISTANCE
THERMAL
SYMBOL PARAMETER CONDITIONS RESISTANCE
Ry jmb from junction to mounting base Pgs =44 W; 4.0 KW
' Trg=25°C
|3 — from mounting base to heatsink 0.4 KW
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CHARACTERISTICS
T, = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
Vericso collector-base breakdown voltage open emitter; 36 - - Vv
lc=20mA
Vgriceo collector-emitter breakdown voltage open base; 16 - - \'%
lc =40 mA
Verieso emitter-base breakdown voltage open collector; 3 - - Vv
le=05mA
lees collector-emitter leakage current Vee=16V; - - 1 mA
BE =
Neg DC current gain Vee=10V; 25 60 -
le=12A;
note 1
C. collector capacitance Veg=125V; - 245 - pF
le=1,=0;
f=1MHz
Cs feedback capacitance Vee=125V; - 13 - pF
lc=0;
f=1MHz
Ceors collector-mounting base capacitance - 2 - pF
Note

1. Measured under pulse conditions: t, < 200 ps; & < 0.02.
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MRA559 MRA546
100 50
hre -
(PF)
80 VSRR 40 [N
— CE = 125 \\
% V/ 10V 30 \\\.
40 20
20 10
o ¢ 12 16
0 2 4 lC A) 6 0 4 8 VCB "

Measured under pulse conditions: t, < 200 ps;
§<0.02.

Fig.4 DC current gain as a function of collector
current, typical values.

le=1,=0;f=1MHz

Fig.5 Collector capacitance as a function of
collector-base voltage, typical values.

MRA554

40
cre
(PF)
30
\\
20
N
e
\\_\_\'
10
0
0 4 8 12 16
Vee V)
f=1MHz.

Fig.6 Feedback capacitance as a function of
collector-emitter voltage, typical values.
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APPLICATION INFORMATION
RF performance at T, = 25 °C in a common emitter test circuit; Ry, ;. = 0.4 K/W.
d
f '/ | P G n i
MODE OF OPERATION oF €4 L 4 ? dB
MH2) | (V) (A) W | @ | e | 5
c.w. class-AB 900 12.5 0.01 12 26.5 > 50 -
typ. 7.5 typ. 60

c.w. class-A 900 12 1.3 6 (PEP) |typ. 11 - typ. -30
Note
1. 2-tone measurement, f, = 900 MHz, f, = 901 MHz.

- MRAS555 ig MRAS51

Gp e P
(dB) L— T (%)
8 Sp \\\ 80 Ll
\ 12 /,
N
6 = 60 /
/ 8 7
n
4 - 40 /
/
2 20 /
! 4 8 12 160 00 1 2 3 4
. By 00 Py W)

Class-AB operation; Ve = 12.5 V; f = 900 MHz;
leg =10 MA.

Fig.7 Gain and efficiency as functions of load
power, typical values.

Class-AB operation; Ve = 12.5 V; f = 900 MHz;
lcqg=10 mA.

Fig.8 Load power as a function of drive power,
typical values.

Ruggedness in class-AB
operation

The BLV193 is capable of
withstanding a load mismatch
corresponding to VSWR = 10:1
through all phases under the
following conditions:

Vee =155V, f =900 MHz,
Th=25°C, Ry, mp = 0.4 K/W, and
rated output power.
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UHF power transistor BLV193
16 MRA558 12 MRAS550
Gp ‘ PLiPEP)
(dB) (W) 10
12 //
1 — 8 //
8 6 /

/

% 4 8 12 % 0.2 04 06 08 1
PLpery W M-
Class-A operation; Ve = 12 V; 1o = 1.3 A; Class-A operation; Ve =12 V; I = 1.3 A;
f, = 900 MHz; f, = 901 MHz. f, =900 MHz; f, = 901 MHz.
Fig.9 Gain as a function of load power (PEP), Fig.10 Load power (PEP) as a function of drive
typical values. power (PEP), typical values.
MRA560
d3,ds ©
(dB)
-10
-20
d3 |~
-30
-40 //
-50 / //Ks‘
-60 A
’
-70
0 4 12
Rpery W

Class-A operation; Vee = 12 V; I = 1.3 A;
fo =900 MHz; f, = 901 MHz.

Fig.11 Intermodulation products as a function of
load power (PEP), typical values.
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50 Q 50 Q

+Voe

MBC797

Fig.12 Class-A and class-AB test circuit at f = 900 MHz.
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List of components (see test circuit)

COMPONENT DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1,C12 multilayer ceramic chip capacitor 33 pF
(note 1)
C2, C3, C10, film dielectric trimmer 1.4t05.5 pF 2222 809 09001
Cc11
C4,C5 multilayer ceramic chip capacitor 4.7 pF
(note 1)
Cs6, C7 multilayer ceramic chip capacitor 5.6 pF
(note 1)
C8, C9 multilayer ceramic chip capacitor 3.3pF
(note 1)
C13 multilayer ceramic chip capacitor 10 pF
(note 1)
C14 electrolytic capacitor 6.8 uF, 63V
C15 multilayer ceramic chip capacitor 330 pF
(note 1)
C16 multilayer ceramic chip capacitor 100 nF 2222 852 47104
L1, L7 stripline (note 2) 50 Q length 29 mm;
width 2.4 mm
L2 stripline (note 2) 50 Q length 6 mm;
width 2.4 mm
L3 stripline (note 2) 42.7 Q length 13.1 mm;
width 3 mm
L4 stripline (note 2) 42.7 Q length 4.4 mm;
width 3 mm
L5 stripline (note 2) 42.7 Q length 4.6 mm;
width 3 mm
L6 stripline (note 2) 50 Q length 7 mm;
width 2.4 mm
L8 4 turns closely wound enamelled 60 nH int. dia 3 mm;
0.4 mm copper wire leads 2 x 5 mm
L9 4 turns enamelled 1 mm copper wire |45 nH int. dia. 4 mm;
leads 2x 5 mm
L10, L11 grade 3B Ferroxcube wideband HF 4312 020 36642
choke
R1, R2 metal film resistor 10Q,0.25W
Notes

1. American Technical Ceramics type 100A or capacitor of the same quality.

2. The striplines are on a double copper-clad printed circuit board, with PTFE fibre-glass dielectric (e, = 2.2),
thickness 42 inch.
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124 mm

80 mm

MBC798

MBC799

The components are mounted on one side of a copper clad PTFE fibre-glass board; the other side is unetched
and serves as a ground plane. Earth connections from the component side to the ground plane are made by
fixing screws and copper straps under the emitter leads.

Fig.13 Printed circuit board and component layout for 900 MHz test circuit.
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MRAS61

5
2
Q)
4
Xj .//
—]
/
3
— //
7 L
2
1
0
840 860 880 900 920 940 960 980

f (MHz)

Class-AB operation; Ve = 12.5 V; I = 10 mA;
P .=12W;T,=25°C.

a function of frequency, typical values.

Fig.14 Inputimpedance (series components) as

MRA548

5
ZL
((9)]
4
\ H
L
3 \\
2 ——
XL
1

0
840 860 880 900 920 940 960 980
f (MHz)

Class-AB operation; Ve = 12.5 V; Igqg = 10 mA;
P.=12W; T, =25 °C.

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

ZL  mBasst

Fig.16 Definition of transistor impedance.

MRA556

10
Gp
(dB)
8
\\
~—~
6
4
2
0
840 860 880 900 920 940 960 980

f (MH2)

Class-AB operation; Vge = 12.5 V; o = 10 mA;
P .=12W; T, =25 °C.

Fig.17 Power gain as a function of frequency,
typical values.
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5 MRA547 5 MRA549

Zj Zy

(@) () RL
4 ; 4 ’_",—" ——_
3 1 =" 3 ~

L] fi XL

2 2
1 — 1

0
840 860 880 900 920 940 960 980
f (MHz)

Class-A operation; Veg = 12 V; 1o = 1.3 A;
Ty=25°C.

a function of frequency, typical values.

Fig.18 Input impedance (series components) as

0 |
840 860 880 900 920 940 960 980
f (MHz)

Class-A operation; Ve =12 V; Ic = 1.3 A;
T,=25°C.

Fig.19 Load impedance (series components) as
a function of frequency, typical values.

Z|  mBasst

Fig.20 Definition of transistor impedance.

MRA557

14
Gp
(dB)

12

L — =

8

4

0

840 860 880 900 920 940 960 980

f (MHz)

Class-A operation; Vee =12 V; Io = 1.3 A;
T, =25°C.

Fig.21 Power gain as a function of frequency,
typical values.
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UHF power transistor BLV194

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

¢ Emitter-ballasting resistors for an
optimum temperature profile MODE OF 1 Vee P, G, Ne
¢ Gold metallization ensures OPERATION (MHz) V) ol {uB) (%)

excellent reliability. CW, class-AB 900 12.5 16 27 >50

DESCRIPTION

NPN silicon planar epitaxial )
transistor intended for common O

emitter class-AB operation in the
900 MHz communications band.

1
The transistor has a SOT171 flange
envelope with a ceramic cap. ¢ E 5 4
5

All leads are isolated from the
mounting base. O

MBBo12 e

S,
PINNING - SOT171

PIN DESCRIPTION

emitter
emitter Fig.1 Simplified outline and symbol.

Top view MBAS31 - 1

base
collector
emitter WARNING

emitter

o g A W NN =

Product and environmental safety - toxic materials

This product contains beryllium oxide. The product is entirely safe provided
that the BeO disc is not damaged. All persons who handle, use or dispose
of this product should be aware of its nature and of the necessary safety
precautions. After use, dispose of as chemical or special waste according to
the regulations applying at the location of the user. It must never be thrown
out with the general or domestic waste.
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UHF power transistor BLV194
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-emitter voltage open base - 16 \
Vees collector-emitter voltage base short-circuited = 32 v
Veso emitter-base voltage open collector = 3 \
Ie DC collector current - 3 A
Iciav) average collector current - 3 A
P total power dissipation Tep=25°C - 46 W
Ty storage temperature —-65 150 °C
T junction temperature - 200 °€©

MRC103 MRC102
10 P
tot
I
(:) 0 g
\\\
(1) ™
N 2
@ ™ \Q\
40 g ~
1
il S~
N
2 I~
0 ~
o 10 100 00 20 40 60 80 100 120
Veg (V.
ce V) Ty (°C)

(1) Trp=25°C. (1) Continuous operation.

(2)T,=70°C. (2) Short-time operation during mismatch.

Fig.2 DC SOAR. Fig.3 Power/temperature derating curve.
THERMAL RESISTANCE
THERMAL

YMBOL
S (o) PARAMETER CONDITIONS RESISTANCE
Rin jmb thermal resistance from junction to mounting base Py =46 W; T, =25°C 3.8 KW

Ry thermal resistance from mounting base to heatsink 0.4 KW
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CHARACTERISTICS
T, =25 °C, unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vericeo collector-emitter breakdown voltage | Iz = 0; I = 40 mA 16 - - \'
Verices collector-emitter breakdown voltage |l =20 mA; Vg = 0 32 - - "
V srjeso emitter-base breakdown voltage lc=0;lg=5mA 3 - - \
lcen collector leakage current Rge =700 Q; Ve =16 V - - 1 mA
Neg DC current gain lc=1.2A; Ve =10V (note 1) 25 70 -
C. collector capacitance le=i.=0;Vg=125V;f=1MHz |- 26 - pF
Cs feedback capacitance lc=0;Veg=125V;f=1MHz - 19 - pF
Coivis collector-mounting base capacitance - 2 - pF
Note
1. Measured under pulse conditions: t, < 200 ps; § < 0.02.
MRC098 MRC095
100 60
NFE Ce
—
80 —— (PF)
40 AN
60 \
\‘\
[ ——
40 il
20
20
% 2 4 6 % 4 8 12 16
e \es (V)
Vee =10V,
Measured under pulse conditions: t, <200 ps;
§<0.02. le=i,=0;f=1MHz.
Fig.4 DC current gain as a function of collector Fig.5 Collector capacitance as a function of
current, typical values. collector-base voltage, typical values.
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APPLICATION INFORMATION
RF performance at T, = 25 °C in a common emitter test circuit.
Rin b = 0.4 K/W.
MODE OF f Vee lea P, G, Ne
OPERATION (MHz) v) (mA) (W) (dB) (%)
CW, class-AB 900 12.5 10 16 27 250
typ. 8.5 typ. 57
MRC101
Gp n
(dB) (%) 20 -
12 = 60 R P
n w L~
)t e -
= //
<
8 // Gp /7 ™ 40 /
7 12 /
8 /
4 / 20 /
4
/
0 0 0
0 4 8 12 16 20 0 1 2 3 4
MRC0S6 F’L (W) PIN W)
Class-AB operation: Ioq = 10 MA; Ve = 125 V; Class-AB operation: lcqg = 10 MA; Ve = 125V,
f =900 MHz. f=900 MHz.
Fig.6 Power gain and efficiency as functions of Fig.7 Load power as a function of input power,
load power, typical values. typical values.

Ruggedness in class-AB
operation

The BLV194 is capable of
withstanding a load mismatch
corresponding to VSWR = 20:1
through all phases at rated output
power under the following conditions:

Vee = 155 V; T, = 25 °C;
R jmo = 0.4 KIW; f = 900 MHz.
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'”ECL‘:

. C1 L1 C17
o i s
2 cs #cie
”. ”. MEA985
f =900 MHz.

Fig.8 Class-AB test circuit.
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List of components (see test circuit)

COMPONENT DESCRIPTION VALUE DIMENSIONS | CATALOGUE NO.
C1,Cs8, C17 multilayer ceramic chip capacitor 330 pF
(note 1)
C3, C5,C14,C16 film dielectric trimmer 1.4t0 5.5 pF 2222 809 09001
C2, Ce, C7 multilayer ceramic chip capacitor 4.3 pF
(note 1)
C4 multilayer ceramic chip capacitor 3.9 pF
(note 1)
C13,C15 multilayer ceramic chip capacitor 4.7 pF
(note 1)
C9, C10 multilayer ceramic chip capacitor 5.6 pF
(note 2)
C11,C12 multilayer ceramic chip capacitor 5.6 pF
(note 1)
Cc18 multilayer ceramic chip capacitor 100 nF 2222 852 47104
C19, C21 electrolytic capacitor 10 uF, 63 V 2222 030 37688
L1, L2 stripline (note 3) 50Q length 24 mm
width 2.4 mm
L2, .44 stripline (note 3) 50 Q length 10 mm
width 2.4 mm
L3 stripline (note 3) 50 Q length 8 mm
width 2.4 mm
L4, L7 stripline (note 3) 41Q length 3 mm
width 3.2 mm
L5, L8 4 turns enamelled 1 mm copper 45 nH int. dia. 4 mm
wire leads 2 x 5 mm
L6, L9 grade 3B Ferroxcube wideband 4312 020 36642
HF choke
L10 stripline (note 3) 50 Q length 7 mm
width 2.4 mm
R1, R2 0.25 W metal film resistor 10Q
Notes

1.
2,
3.

January 1993
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American Technical Ceramics (ATC) capacitor, type 100A or other capacitor of the same quality.
American Technical Ceramics (ATC) capacitor, type 100B 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 42 inch.
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UHF power transistor BLV194

MEA984

’_ 126 mm

70 mm

The components are mounted on one side of a copper-clad PTFE fibre-glass board; the other side is unetched
and serves as a ground plane. Earth connections from the component side to the ground plane are made by
fixing screws and copper straps under the emitter leads.

Fig.9 Component layout for 900 MHz class-AB test circuit.
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Class-AB operation: Icq = 10 MA; Ve = 125 V;
T,=25°C; P =16 W.

Fig.10 Input impedance as a function of

frequency (series components), typical values.

Class-AB operation: loo = 10 MA; Vge = 125V,
Ty=25/°C; Py= 16'W.

Fig.11 Load impedance as a function of
frequency (series components), typical values.

ZL  MBasst

Fig.12 Definition of transistor impedance.

MRC097
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Class-AB operation: log = 10 MA; Ve = 125V,
T,=25°C; P_.=16W.

Fig.13 Power gain as a function of frequency,
typical values.
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UHF power transistor

Preliminary specificati

on

BLV902

FEATURES

¢ Emitter ballasting resistors for optimum
temperature profile

APPLICATIONS

the 820 to 960 MHz frequency range.

e Common emitter class-AB operation in base stations in

¢ Gold metallization ensures excellent reliability h;nn
¢ Internal input matching to achieve high power gain and ma"' =5
easy design of wideband circuits. Y info r
N AR . ntl n
DESCRIPTION ‘ M] esig .
NPN silicon planar epitaxial transistor enc?ﬁgdlm a for D: =4
8-lead SOT409B SMD package with a cerdmic cap. rS — = b
All leads are isolated from the mounting based u C — =
MSA467
ico i
PINNING - SOT4098 _ G @ m Top view
PINg ki 1$3fiBoL DESCRIPTION
SeES,HB e emitter
B b tasa Fig.1 Simplified outline and symbol.
6,7 € collector
QUICK REFERENCE DATA
RF performance at T, = 25 °C in a common emitter test circuit.
f Vce PL Gp Nc
MODE OF OPERATION (MHz) V) (W) (dB) (%)
CW, class-AB 960 26 2 211 =250
1996 Feb 09 461
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LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 60 \
Vceo collector-emitter voltage open base - 28 \
Veso emitter-base voltage open collector - 4 Vv
Ic collector current (DC) - 600 mA
Ic(av) average collector current - 600 mA
Piot total power dissipation Tmpb = 25 °C; note 1 - 6 w
Tstg storage temperature -65 +150 °C
T; operating junction temperature = 200 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rih j-mb thermaltl resistance from junctionto | Pyt =6 W; Ty = 25 °C; note 1 29 2 KW
mounting base
Note to the “Limiting values” and “Thermal characteristics”
1. Transistor with metallized ground plane mounted on a printed-circuit board, see “This handbook,
Section Mounting and soldering”.
CHARACTERISTICS
T; =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
VericBo | collector-base breakdown voltage open emitter; Ic =2 mA 60 - - \Y
Vericeo | collector-emitter breakdown voltage | open base; Ic =5 mA 28 - - \
Vereo | emitter-base breakdown voltage open collector; Ig = 0.4 mA 4 - - \%
lces collector leakage current Vee=28V; Vge=0 - - 2 mA
hre DC current gain Vce=20V; Ic =200 mA 30 - 120
Ce collector capacitance Veg=26V;lg=ig=0;f=1MHz - 4 - pF
Cie feedback capacitance Vee=26V;lc=0;f=1MHz - 1.4 - pF
1996 Feb 09 462
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APPLICATION INFORMATION

RF performance at Tpp = 25 °C in @ common emitter test circuit.

f Vce Ica PL Gp Nc
MODE OF OPERATION
(MHz) v) (mA) (W) (dB) (%)
>11 >50
CW, class-AB 960 26 10 2
typ. 12

Ruggedness in class-AB operation

The BLV902 is capable of withstanding a load mismatch corresponding to VSWR = 20 : 1 through all phases under the
following conditions: f = 960 MHz; Vcg =26 V; lcg =10 mA; PL =2 W; Ty, = 25 °C<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>