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

All used or obsolete components should be disposed of according to
the regulations applying at the disposal location. Depending on the
location, electronic components are considered to be ‘chemical’,
‘special’ orsometimes ‘industrial’ waste. Disposal as domesticwaste is
usually not permitted.
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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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Types added to the range since the last issue of Handbook SCO05 (1996 issue) are shown in bold print.

TYPE NUMBER PAGE TYPE NUMBER PAGE TYPE NUMBER PAGE
BF420; BF422 46 BFQ235; BFQ235A 98 BSV52 146
BF421; BF423 48 BFQ236; BFQ236A 102 CR1296 149
BFG35 50 BFQ241 106 CR2424S 152
BFQ131 59 BFQ242 109 CR2427S 158
BFQ151 63 BFQ245 112 CR3424 164
BFQ161 66 BFQ246 118 CR5427 169
BFQ162 70 BFQ251; BFQ251A 118 CR5527S 173
BFQ166 74 BFQ252; BFQ252A 122 CR5627 178
BFQ221 78 BFQ255; BFQ255A 126 CR6627 183
BFQ222 81 BFQ256; BFQ256A 130 CR6727A 189
BFQ225 84 BFQ262; BFQ262A 134 CR6927 191
BFQ226 87 BFV420 139 CR6927A 195
BFQ231; BFQ231A 90 BFV421 141 PH2369 199
BFQ232; BFQ232A 94 BFV469 143
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Video Transistors and Modules for Monitors Selection guide

WIDEBAND TRANSISTORS FOR MONITOR VIDEO OUTPUT AMPLIFIERS

\' V 1 Ccs fr
NJ “Yn';in POLARITY mcaB: mcaEf m:x. :“Frf tycp. (;i: min. | PAGE
(V) (V) (mA) (pF) (MHz)
SOT54 (TO-92) package
BFQ131 NPN 25 18 @ 150 25 1.2 175 4000 59
BFQ151 PNP -20 -15@ -100 25 1.8 175 3500 63
BFQ161 NPN 20 19 500 25 4.3 150 1000 66
BFQ221 NPN 100 95 100 20 1.7 150 1000 78
BFQ231 NPN 100 95 300 20 1.8 150 1000 90
BFQ231A NPN 115 110 300 20 1.8 150 800 90
BFQ241 PNP -100 -95 -100 20 1.7 ) 150 1000 106
BFQ251 PNP -100 -95 -300 20 2.0 150 1000 118
BFQ251A PNP -115 -110 -300 20 2.0 150 800 118
BFV420 NPN 140 100 @) 100 150 1.5 150 150 139
BFV421 PNP -140 -100 @ -100 150 23 150 150 141
PH2369 NPN 40 15 (@) 200 40 - 150 500 199
SOT32 (TO-126) package
BFQ162 ‘NPN 20 19 500 40 42 175 1000 70
BFQ222 NPN 100 95 100 20 1.7 175 1000 81
BFQ232 NPN 100 95 300 20 2.0 175 1000 94
BFQ232A NPN 115 110 300 20 2.0 175 800 94
BFQ242 PNP -100 -95 -100 20 1.7 () 175 1000 109
BFQ252 PNP -100 -95 -300 20 25 175 1000 122
BFQ252A PNP -115 -110 -300 20 2.5 175 800 122
BFQ262 NPN 100 95 400 50 2.0 175 1000 134
BFQ262A NPN 115 110 400 20 2.0 175 800 134
BFV469 NPN 140 100 (@) 100 150 150 150 150 143
SOT128B (TO-202) package
BFQ225 NPN 100 95 100 20 1.7 175 1000 84
BFQ235 NPN 100 95 300 20 2.0 175 1000 98
BFQ235A NPN 115 110 300 20 2.0 175 800 98
BFQ245 PNP -100 -95 -100 20 1.7 175 1000 112
BFQ255 PNP -100 -95 —300 20 2.0 175 1000 126
BFQ255A PNP -115 -110 -300 20 2.0 175 800 126
SO0T223 (surface mount) package
BFQ166 NPN 20 19 500 50 32 175 1000 74
BFQ226 NPN 100 95 100 20 1.7 175 1000 87
BFQ236 NPN 100 95 300 20 1.5 175 1000 102
BFQ236A NPN 115 110 300 20 15 175 800 102
BFQ246 PNP -100 -95 -100 20 1.2 M 175 1000 115
BFQ256 PNP -100 -95 -300 20 1.6 175 1000 130
BFQ256A PNP -115 -110 -300 20 1.6 175 800 130

1997 Oct 08 8
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Selection guide

TRANSISTORS FOR VIDEO AMPLIFIER BUFFER STAGES

Vceo Ic fr
NJ:;;ER POLARITY max. max. r:’:: typ. PAGE
V) (mA) ' (MHz)

SOT54 (TO-92) package

BFQ131 NPN 18 150 25 4000 59

BFQ151 PNP -15 -100 25 3500 63

S0T223 (surface mount) package

BFG35 q NPN [ 18 150 | 70 [ 4000 50
VIDEO OUTPUT AMPLIFIER MODULES

t 1
TYPE Vs Vo Piot | BANDWIDTH d
NUMBER CHANNELS ) ) ) (MHz) typ. typ. PACKAGE | PAGE
(ns) (ns)

Cascode configuration

CR1296 [ 3 | 90 50 | 120@] 140 | 50 25 | SOT454 149

Active load configuration

CR2424S 1 70 40 4.6 130 23 2.1 SOT115L 152

CR2427S 1 70 40 4.6 130 23 2.1 SOT348 158

CR3424 1 90 40 6.4 130 2.3 2.1 SOT115L 164

CR5427 3 80 45 8.0 120 3.0 3.0 SOT451 169

CR5527S 3 90 50 9.6 110 3.0 2.2 SOT347 173

CR5627 3 90 50 96 100 3.5 2.7 SOT347 178

CR6627 3 90 50 9.6 120 2.7 22 SOT347 183

CR6727A 3 70 45 11.5 150 2.5 241 SOT347 188

CR6927 3 90 45 10.6 140 2.5 21 SOT347 191

CR6927A 3 90 45 12,5 150 2.5 21 SOT347 195
PRODUCT UPDATE - TRANSISTORS PRODUCT UPDATE - MODULES

WITHDRAWN SUCCESSOR TYPE WITHDRAWN SUCCESSOR TYPE
BFQ265 BFQ262 CR3427 CR3424
BFQ265A BFQ262A CR6727 CR6727A

Notes
1. Crge.

2. ) VCEO max.

3. Signal dependent.

1997 Oct 08
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REPLACED/WITHDRAWN TYPES
The following type numbers were included in the previous issue of this data handbook, but are not in the current edition

TYPE NUMBER REASON FOR DELETION
BFQ265 replaced by BFQ262
BFQ265A replaced by BFQ262A
CR3427 replaced by CR3424

1997 Oct 17 10
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Video Transistors and Modules for Monitors Line-ups

WIDEBAND TRANSISTORS FOR VIDEO OUTPUT AMPLIFIERS IN MONITORS - DEVICE USAGE

|
m:x. SO0T54 (TO-92) SOT32 (TO-126) SO0T128B (TO-202) S0T223
(mA)
NPN cascode driver
150 BFQ131 - - BFG35
500 BFQ161 BFQ162 - BFQ166
PNP cascode driver
150 BFQ151 - [ - ~
NPN cascode output
100 BFQ221 BFQ222 BFQ225 BFQ226
BFV469(1)
_— - BFQ232 BFQ235 -
- BFQ232A BFQ235A -
- BFQ262 - -
400
- BFQ262A - -
NPN buffer
- BFQ221 BFQ222 BFQ225 BFQ226
BFV420 — - —
150 BFQ131 - - -
i BFQ231 BFQ232 BFQ235 BFQ236
BFQ231A BFQ232A BFQ235A BFQ236A
PNP buffer
108 BFQ241 BFQ242 BFQ245 BFQ246
BFV421 - - -
- BFQ251 BFQ252 BFQ255 BFQ256
BFQ251A BFQ252A BFQ255A BFQ256A

1997 Oct 08 11
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Video Transistors and Modules for Monitors Line-ups
+V
Q3
out
video amplifier
Q4
Q1: cascode driver
Q2: cascode output Vpias Q2
Q3: NPN buffer
Q4: PNP buffer
in Q1
MGCo29 m
Fig.1 Typical 4-transistor video amplifier circuit.
WIDEBAND TRANSISTORS FOR VIDEO OUTPUT AMPLIFIERS - PER MONITOR TYPE
MONITOR SIZE DISPLAY RISE/FALL TIME
(inches) RESOLUTION AFFLIGATION t;; t; (ns) HHEUP
14 and 15 800 x 600 economy 17 PH2369, BFQ225
PH2369, BFV469
15 1024 x 768 economy 10
BFV420, BFV421
PH2369, BFQ225
15and 17 1280 x 1024 economy T
BFQ221, BFQ241
BFQ131, BFQ225
15and 17 1280 x 1024 high end 5 - -
BFQ221, BFQ241
1997 Oct 08 12
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Internet World Wide Web Home Page

WHAT IS IT?
Welcome to our place in cyberspace.

Explore our Web pages and take a look at our product offering of advance High-performance Applications
and Products.

In addition, we offer you the latest information on Products, News, Support, Employment and Offices.
HOW TO REACH US
For access to the Philips Semiconductors Home Page go to the World Wide Web location:

http://www.semiconductors.philips.com/

1996 Nov 15 13
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FAX-on-DEMAND System

You can hang up now

What is it?

The FAX-on-DEMAND system is a computer facsimile
system that allows customers to receive selected
documents by fax automatically.

How does it work?

To order a document, you simply enter the document
number. This number can be obtained by asking for an
index of available documents to be faxed to you the
first time you call the system.

Our system has a selection of the latest product data
sheets from Philips with varying page counts. As you
know, it takes approximately one minute to FAX one
page. This isn’'t bad if the number of pages is less than
10. But if the document is 37 pages long, be ready for
a long transmission!

Philips Semiconductors also maintains product
information on the World-Wide Web. Our home page
can be located at:
http://www.semiconductors.philips.com

Who do | contact if | have a question
about FAX-on-DEMAND?

Contact your local Philips sales office.

1997 Mar 04

FAX-on-DEMAND phone numbers:

England 44-181-730-5020
(United Kingdom, Ireland)

33-1-40-99-60-60
Italy 39-167-295502
1-800-282-2000

France

North America

Locations soon to be in operation:
Hong Kong

Japan

The Netherlands



GENERAL

page
Quality 16
Pro electron type numbering system 16
Rating systems il
Letter symbols 18
S-parameters definitions 21
Tape and reel packing 22
Mounting and soldering 30
Thermal considerations 35

Electrostatic charges 39



Philips Semiconductors

Video Transistors and Modules for Monitors

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
1SO 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 the critical
parameters are detected and measures taken to ensure
good performance on these parameters. The capability of
process steps is also planned in this phase.

Product conformance

The assurance of product conformance is an integral part

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

¢ Incoming material management through partnerships
with suppliers.

¢ In-line quality assurance to monitor process
reproducibility during manufacture and initiate any
necessary corrective action. Critical process steps are
100% under statistical process control.

1995 Dec 11

e 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.

e 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 customer’s inputs and we invite
constructive comments on all aspects of our performance.
Please contact our local sales representative.

Recognition

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

PRO ELECTRON TYPE NUMBERING SYSTEM
Basic type number

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

FIRST LETTER

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

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

B Silicon or other material with a band gap of
1t01.3eV

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

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

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

In the following list low power types are defined by
Rtn(-mb) > 15 K/W and power types by Rin.mb) < 15 K/W.
A Diode; signal, low power

Diode; variable capacitance

Transistor; low power, audio frequency
Transistor; power, audio frequency

Diode; tunnel

Transistor; low power, high frequency

® T m 9o W

Multiple of dissimilar devices/miscellaneous
devices; e.g. oscillators. Also with special third
letter; see under Section “Serial number”

Diode; magnetic sensitive
Transistor; power, high frequency
Photocoupler

u Zrr X

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

Q 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

4

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

Transistor; power, switching

Surface acoustic wave device

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

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

N < X s C

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.

1995 Dec 11

Version letter

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

RATING SYSTEMS

The rating systems described are those recommended by
the IEC in its publication number 134.

Definitions of terms used
ELECTRONIC DEVICE

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

CHARACTERISTIC

A characteristic is an inherent and measurable property of
a device. Such a property may be electrical, mechanical,
thermal, hydraulic, electro-magnetic or nuclear, and can
be expressed as a value for stated or recognized
conditions. A characteristic may also be a set of related
values, usually shown in graphical form.

BOGEY ELECTRONIC DEVICE

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

RATING

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

RATING SYSTEM

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

Absolute maximum rating system

Absolute maximum ratings are limiting values of operating
and environmental conditions applicable to any electronic
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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
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

1995 Dec 11
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applications, taking responsibility for normal changes in
operating conditions due to rated supply voltage variation,
equipment component variation, equipment control
adjustment, load variation, signal variation, environmental
conditions, and variations in the characteristics of all
electronic devices.

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

LETTER SYMBOLS

The letter symbols for transistors 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.

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

1i Current

I Inductance

P,p Power

R, r Resistance (real part of an impedance)

V,v Voltage

X, x Reactance (imaginary part of an impedance)
Y,y Admittance

Z,z Impedance.

(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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Subscripts

Upper-case subscripts are used for the indication of:

¢ Continuous (DC) values (without signal), e.g. Ip, Ig
¢ Instantaneous total values, e.g. ip, ig

e Average total values, e.g. Ip(av), Is(av)

* Peak total values, e.g. Ipm, v

¢ Root-mean-square total values, e.g. Iprms); IB(RMS)-

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

¢ Instantaneous values, e.g. iy

¢ Root-mean-square values, e.g. lgms)
e Peak values, e.g. lpm

¢ Average values, e.g. lg(ay)-

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

E;t fall, forward (or forward transfer)
G, g gate

H holding

h heatsink

b input

j-a junction to ambient
j-mb junction to mounting base
K, k cathode

B load

M, m peak value

(min) minimum

(max) maximum

mb mounting base

1995 Dec 11

0,0 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

(OV) Overload

Pyip Pulse

Q,q Turn-off

R, r 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

(RMS), (rms) Root-mean-square value

S,s 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

stg Storage

th Thermal

TO Threshold

tot Total

W Working

X, X Specified circuit

Z,2 Reference or regulator (zener)
1 Input (four-pole matrix)

2 Output (four-pole matrix).

Applications and examples
TRANSISTOR CURRENTS

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

Examples: Ip, I, ip, ig, igs ibs ldm, ibm-

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: Vgs, Vas, Vgs: Vgsm: VBE: VBE: Vbes Vbem:
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SUPPLY VOLTAGES OR CURRENTS

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

Examples: Vpp, Iss, Ve lee-
A reference terminal is indicated by a third subscript.

Example: Vpps, Vece.

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:

Ip2 Continuous (DC) current flowing into the
second gate terminal

Veo-E Continuous (DC) voltage between the

terminals of second base and emitter.

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:

log Continuous (DC) current flowing into the
base terminal of the second unit

V1ip-20 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:

9grs Static value of forward transconductance in
common-source configuration (DC current
gain)

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

Rps DC value of the drain-source resistance.

Re DC value of the external emitter resistance.

1995 Dec 11

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:

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

hie Small-signal value of the short-circuit

forward current transfer ratio in
common-emitter configuration

Zi=R; +jX; Small-signal value of the input impedance.

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

Examples: heg, Yre, hte, 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 (or has), hs (or haq), hy (or hyo).

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

Examples: h¢e (or hate), heg (O hog).

DISTINCTION BETWEEN REAL AND IMAGINARY PARTS

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

Examples: Z; = R; + jXi, yte = Gte + jbte-

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

Examples:
Re (hjp) etc. for the real part of h,

Im (hjp) etc. for the imaginary part of hy,.
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S-PARAMETER DEFINITIONS Measurement
The S-parameter symbols in this section are based on The return losses are measured with a network analyzer
|IEC publication 747-7. after calibration, where the influence of the test jig is

. w eliminated. The necessary termination of the other port
S-parameters (return losses or reflection coefficients) of a W Z 18 Sone-ainomEtalc By:the notwst analzse
module can be defined as the S14 and the Sy, of a two-port P y by yZer.

network (see Fig.1). The network analyser must have a directivity of at least
40 dB to obtain an accuracy of 0.5 dB when measuring
return loss figures of 20 dB. A full two-port correction
method can be used to improve the accuracy.

MLB335

Fig.1 Two-port network with reflection
coefficients S¢y and Sp,.

by = Sy-8,+5;,-8, (1)
b2 = 321 . a1 + 822 % 32 (2)
where:
1 . X g
B = - (Vy+Z,-i,) = signalintoport1 (3)
2 /7,
1 . S .
a, = - (V,+2Z,-i,) = signalinto port 2
2 %,
b, = 1_. (Vy+Z,-iy) = signal out port 1 (4)

2 25

1
by = ——
2 s 7

From (1) and (2) formulae for the return losses can be

- (V,+Zy-i,) = signal out port 2

derived:
b
S, =a,=0 5
0= g ®
b
S, = a—z a; =0 (C)

In (5), a2 = 0 means output port terminated with Zg
(derived from formula (4)).

In (6), a; = 0 means input port terminated with Zg
(derived from formula (3)).
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TAPE AND REEL PACKING

Tape and reel packing meets the feed requirements of automatic pick and place equipment (packing conforms to
IEC publication 286-2 and 286-3). Additionally, the tape is an ideal shipping container.

Packing TO-92 (SOT54) leaded types

The transistors are supplied on tape in boxes (ammopack) or on reels. The number per reel and per ammopack is 2000.
The ammopack has 80 layers of 25 transistors each. Each layer contains 25 transistors, plus one empty position in
order to fold the layer correctly. The ammopack is accessible from both sides, enabling the user to choose between
‘normal’ (see Fig.3) and ‘reverse’ tape. ‘Normal’ is indicated by a plus sign (+) on the ammopack and ‘reverse’ by a

minus sign (). In the European version, the leading pin is the emitter.
A
g = i * )
T 1 1
A | |
v i |
0NN
Hi Wa
| ! :
HOT T . I 1 [ T
L (LI L ) ! [ ! 15| u [ S L WO W1
l j j '
w

-0
s
LY
N
.
/\/\/‘\\N

" " _J - L MEAS40 L 4

v

i
i
L3

Fig.2 TO-92 (SOT54) transistors on tape.
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Table 1 Tape specification TO-92 (SOT54) leaded types

SPECIFICATIONS
SYMBOL DIMENSION REMARKS
MIN. | NOM. | MAX. TOL. UNIT
A4 body width 4 - 4.8 - mm
A body height 4.8 - 5.2 - mm
T body thickness 3.5 - 3.9 - mm
P pitch of component - 127 |- +1 mm
Po feed hole pitch - 127 |- +0.3 mm
cumulative pitch error - - - +0.1 note 1
P2 feed hole centre to component |- 6.35 |- +0.4 mm to be measured at bottom
centre of clinch
F distance between outer leads |- 5.08 |- +0.6/-0.2 | mm
Ah component alignment - 0 1 - mm at top of body
W tape width - 18 - +0.5 mm
Wo hold-down tape width - 6 - +0.2 mm
Wi hole position - 9 - +0.7/-0.5 | mm
Wo hold-down tape position - 0.5 - +0.2 mm
Ho lead wire clinch height - 165 |- +0.5 mm
Hi component height - - 2325 (- mm
18 length of snipped leads - - 11 - mm
Do feed hole diameter - 4 - +0.2 mm
t total tape thickness - - 1.2 - mm ty=0.3100.6
F+, F2 lead-to-lead distance - - - +0.4/-0.2 | mm
Ho clinch height - - - - mm
(p) pull-out force 6 = = - N

Note
1. Measured over 20 devices.

Dropouts

A maximum of 0.5% of the specified number of transistors in each packing may be missing. Up to 3 consecutive
components may be missing provided the gap is followed by 6 consecutive components.

Tape splicing

Splice the carrier tape on the back and/or front so that the feed hole pitch (Po) is maintained (see Figs 2 and 4).

Bulk packing

In addition to TO-92 (SOT54) on tape, TO-92 can also be delivered in bulk. Products are packed in boxes in foil and
plastic bags with 1000 pieces to a bag and 5 bags to a box.

As well as the standard TO-92 with straight leads (see Fig.5), leads with delta pinning are available in bulk, on request
(see Fig.6).
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->‘ |¢ 55 max

@15

min @

g0 ]
min 4—": (UE )
\\-—'—‘—— apan

() packing label

*’ ‘4- 55 max

~T
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é 2

MEA473

direction of unreeling

Dimensions in mm.

Fig.3 Dimensions of reel and box.
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m m

slEEeREsNlo

‘ MEA941
30 mm min

Fig.4 Joining tape with splicing patch.

- Vo
j min
~— 4.2 max
17 5.2 max 12.7 min
— ] |-— .. .
14"
T —1 IJ 0.48
=1 j 0.40
4.8 ——r—
max —.__} 3}
= — |
= [ ]
<< ’_\_1
l— |
_,l L 50/max (1) MBCO14 - 1

Dimensions in mm.
(1) Terminal dimensions within this zone are uncontrolled to allow for flow of plastic and terminal irregularities.

Fig.5 TO-92 (SOT54) with straight leads.
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Dimensions in mm.
(1) Terminal dimensions within this zone are uncontrolled to allow for flow of plastic and terminal irregularities.

Fig.6 TO-92 (SOT54) with delta pinning.

= IJ 0.40
\Q j min
]
:i 1 ~— 5.2 max | 12.7 min
T H L — Y048
= M I j 0.40
4.8 — ]
max . I
o _—
& — ]
]
,j L 2.5 max (1) MBCO15 - 1
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Packing SOT223
Table 2 Packing quantities per reel
TAPE WIDTH REEL SIZE | QUANTITY PER 2N
PACKAGE (note 1)
) (g REEL ends with:
SOT223 92 180 3000 115
Note
1. 12NC is the Philips twelve-digit ordering code.
— K |-—
- KO -
Ag >l T
i 1
G 77
S I A [ T e TR i B o 1 R v I
1 O I I
N I I I
=TT HE
iR 1 Ng 1111 t
+ ~|-T—:—|— e f 'l—:":ﬂ— + Wy By Bp Dy -
S R L N " 7
SIS R ——— { , I s i st il | TSR
j\ E I A I L
[ O N SO S B /
I | | _—1 | |
{ ,_G}_ N [N Yy 17k
R 9\
] | 1 I | A
- DO - P P2 [ * 5——?* .‘L»S
‘_PO(”_’ MEA467 - 1 - leT
-
direction of unreeling
For dimensions see Table 3.
(1) Tolerance over any 10 pitches: £0.2 mm.
Fig.7 Specification for 12 mm tape (SOT223).
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Table 3 Tape dimensions (in mm)

DIMENSION (Fig.7) 12 mm CARRIER TAPE TOLERANCE

Overall dimensions

W 8.0 +0.2

K <1.5 -

G >0.75 -

Sprocket holes; note 1

Do 1.5 +0.1/-0

E 1.75 0.1

Po 4.0 0.1

Relative placement compartment

P2 2.0 0.1

E 35 +0.05

Compartment

Ao

Bo Companmen.t dimensions depend.on package size.. Maximum clearance

between device and compartment is 0.3 mm; the minimum clearance ensures
E1 that the device is not totally restrained within the compartment.
0

D4 >1.0 -

P 4.0 $0.1

] <15° -

Cover tape; note 2

W4 <5.4 —

T <0.1 _

Carrier tape

W 8.0 0.2

T <0.2 -

) <0.3 -
Notes

1. Tolerance over any 10 pitches £0.2 mm.
2. The cover tape shall not overlap the tape or sprocket holes.
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i ol
[l L MEA942
fixing
tape
For dimensions see Table 4.
Fig.8 Reel specification.
Table 4 Reel dimensions (in mm)
DIMENSION (Fig.8) 12 mm CARRIER TAPE TOLERANCE
Flange
A 180 or 330; note 1 +0.5
t 1.5 +0.5/-0.1
w 12.4 18.0+0.2
Hub
B 62 +1.5
C 12.75 +0.15/-0.2
Key slot
E 2 0.2
U 4 +0.5
(0] 120° -
Note

1. Large reel diameter depends on individual package (286 or 350).
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MOUNTING AND SOLDERING
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
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.

The layer thickness of screened solder paste is usually
between 150 and 200 pm.
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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 9 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.10. This reflow method is often
applied in double-sided prints.

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
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and then hoists it out of the vapour to be cooled. A
theoretical time/temperature relationship for this method is
shown in Fig.11.
MBC939
215 ———————
-
(°c)
MBC938
250 F
(oTC) free air
200 cooling
4Bf—— e — g ————
150 25 | } !
| | |

100

50

100

0 50 150 t (s) 200

Fig.9 Theoretical time/temperature curve for a
typical thermal conductive reflow cycle.
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L—ZOS

entering phase
60 % of time in
soldering zone

10-30s 45s

soldering zone removal phase

150 % of time in
soldering zone

Fig.11 Theoretical time/temperature curve
relationship for dual vapour reflow soldering.
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Fig.10 Typical temperature profile of an
infrared oven operating at a belt
speed of 0.41 mm/min.
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Wave soldering

This soldering technique is not recommended for SOT89.

ADHESIVE APPLICATION

Since there are no connecting wires to retain them,
leadless and short-leaded components are held in place
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.
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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.

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

o 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
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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.

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.13) 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.
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Fig.12 Dual wave soldering principle.
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Fig.14 Typical time-temperature curve measured
at the soldering site.
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Fig.13 Single wave soldering principle.
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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.

In a dual wave machine (see Fig.12), 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 14 indicates
the time/temperature relationship measured at the
soldering site in dual wave soldering.
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Footprint design

The footprint design of a component for surface mounting is influenced by many factors:
» Features of the component, its dimensions and tolerances

o Circuit board manufacturing processes

e Desired component density

e Minimum spacing between components

e Circuit tracks under the component

+ Component orientation (if wave soldering)

o Positional accuracy of solder resist to solder lands

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

Component placement accuracy

Soldering process parameters

Solder joint reliability parameters.

SOT223 FOOTPRINTS

7.00
3.85
3.60
3.50
+ = 0.30
1 e e ==l V7777 solder lands
1.20 I !
A SRR | —

(4x) :! Z%h ] solder resist
=== | 4 Loy XL [ _ 7} occupied area
| |
: : 22 solder paste
| |
| |

7.40 -+ ——t—=——~-—— 1 3904.80 7.65

| |
| ! |
| |
| |
' l
L 1

| 1 3 |

e By | !

I | /- il

i | e | i

[l | ) (ssssed)

1.20 (3x) YSa%g
-1 1.30 (3x) l=
5.90

6.15

Dimensions in mm.
Placement accuracy: +0.25 mm.

Fig.15 Reflow soldering footprint for SOT223; typical dimensions.
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Fig.16 Wave soldering footprint for SOT223; typical dimensions.

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:

e 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.

The component package could be damaged by the iron.
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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
above a certain reference point. The most relevant
reference point of the semiconductor device is the
soldering point (i.e. the point on the printed-circuit board
where the collector lead is soldered to a heat-draining
point see Figs 17 and 18).
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die collector lead
or anode lead

MBG387
printed circuit board

Fig.17 Assembly of SMD package and PCB.

solder point

N
MBG386

printed circuit board

Fig.18 Assembly of SOD80-like package and PCB.

The temperature rise as a function of dissipation power,
‘thermal resistance’, is given in the data sheets as the
Rin(-s) value. The heat is drained by conduction via the
leadframe, soldering point and substrate (printed-circuit
board) to ambient. The amount of radiated and convected
heat is negligible in comparison to the conducted heat.

The elements of thermal resistance are defined as follows:

P4 Power dissipation (W)
Rini-s) Thermal resistance from junction to soldering point

Rih(s-a) Thermal resistance from soldering point to ambient

Rin-a) Thermal resistance from junction to ambient (K/W)
T; Junction temperature of the die (°C)

Ts Soldering point temperature (°C)

Tamb Ambient temperature (°C)

Tt  Temperature of the reference point (°C)
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The peak temperature of the die depends on the ability of
the package and its mounting to transfer heat from this die
to ambient environment (see Fig.19). The basic
relationship between die temperature (junction
temperature) and power dissipation is:

Ti(max) = Tamb + Pd(max) X [Rtn(-s) + Rtn(s-a)]

—— junction

Rih j-s

“pan®  Ptia
Rih s-a

—— ambient -

MBG385

Fig.19 Representation of thermal resistance
paths of a device mounted on a
substrate or printed-circuit board.

Thermal resistance from junction to soldering point
[Rtn-s)]

In the example for Tjmax), only Tamp and Rin(s-a) can be
varied by the user. The construction of the printed-circuit
board (PCB) and the ambient condition (as there is air
flow) affect Rin(s-a). The device power dissipation can be
controlled to a limited extent, under recommended usage.
The supply voltage and circuit loading dictate a fixed
power maximum. The Ry 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 mount and the die area, all of which
are fixed.

Values of Tjmax) and Rin(.s), Or Rin(j-c) are given in the
device data sheets. For applications where Tg is known,
T; can be calculated from:

Tj = Ts + Pd X Rth(j»s)

Thermal resistance from soldering point to ambient
[Rth(s-a)]

There is a limiting value for the soldering point
temperature. For the normal tin alloy (Sn-Pb 60%-40%):
Ts(max) = 110 °C. The value of T can be calculated from:

Ts=Ta+Pgx Rih(s-a)
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The thermal resistance from soldering point to ambient
depends on the shape and material of the tracks on a
printed-circuit board as illustrated in Fig.20.

MBG389
160

Rih s-a

140
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L]
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\p
100
\

80 RN
Ao NN
60 ~ —

4)

0 200 400 600
pad area (mm2)

40

(1) Single-sided, unplated.
(2) Single-sided, plated.
(3) Double-sided, unplated.
(4) Double-sided, plated.

Fig.20 Thermal resistance (Rin(s.a)) as a function
of pad area on different configurations of
FR4 epoxy fibre-glass circuit board.

Temperature calculation under pulsed conditions

In pulsed power conditions, the peak temperature of

the die depends on the pulse time and duty factor as well
as the ability of the package and its mounting to disperse
heat.

When power is applied in repetitive square-wave pulses
with a certain duty factor (8), the variation in junction
temperature has a sawtooth characteristic.

The average steady-state junction temperature is:
Tj(av) = Tref + 8 X Py X Rinj-ref)

The peak junction temperature, however, is the most
relevant to performance reliability. This can be calculated
by heating and cooling step functions that result in heating
and cooling curves shifted in time as shown in Fig.21.
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The peak value of Tj is reached at the end of a power
pulse and the minimum value immediately before the next
power pulse. The thermal ripple is the difference between
Ti(peak) and T(min)-

Calculation of Tjpeak) after n pulses:

a=n-1

Tipeaky = Tret+ PaX % [Zin(at-w) — Zthat))

a=0

where a is an integer number.

Py (W) |_| Py

power Py

Py

™~ ~— AT4
™ AT5

T; T]- (peak)

thermal-ripple

Tj (min)
MBG391

Fig.21 Heating effect of three identical power pulses
after thermal stabilization.

Approximation method of finding Tj(peak)

With this method it is assumed that the average load is
immediately followed by two square power pulses as
shown in Fig.22. This two-pulse approximation method is
accurate enough for finding Tjpeak)-
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Pq (W)
b 1 1 |
Pg (av)
o], T = d-w/t
- -t
ATj-ref . AT2 = Pd X Zth (t+w)
(K) /"“ /AT3=PyxZy, (W)
AT(aV)1 =dxPy xRy, j-ref
[ AT(av)z =dx Pd X Zth (2t+w)
AT4=Pyx Zy (+)
TJ- (°c)
Tj (peak)
Tj (av) thermal-ripple ATj
Tj (min)
MBG390

Tj (peak) = Ty + AT1 + AT2 + AT3 + AT4 - AT5 — AT6 — AT7

Fig.22 Two-pulse approximation method of
finding peak steady-state junction
temperature [Tjpeak)]-

1995 Dec 11

38

The junction temperature at the end of the second pulse is:

Tipeak) = Tref + Pg X [0 X Rin(jeref) + (1 = 8) X Zintsw)
+ Zinw) — Zin)

The junction temperature immediately before the second
power pulse is:

Ti(min) = Tref + Pa X [8 X Rinirer) + (1 = 8) X Zing)
+ Zin(w) — Zth(t-w)]

The thermal ripple is:
AT; = Tipeak) = Timin)
AT = Py x [8 X (Zin(t) = Ztht+w)) — 2 X Ztn(t) + Zthw) + Zin(t-w)]

Reducing calculation time

To be able to point out the junction peak temperature at a
certain pulse time and duty cycle, a graph similar to that
shown in Fig.23 is included in relevant data sheets. In this
example, the curves have been derived using the formula
Tipeak) = Tref + P X [8 X Rin(irer) + (1 = 8) X Zin(tsw)

+ Zinw) — Zin), With typical values inserted.

The pulse width along the X-axis meets a particular duty
cycle curve, indicating the Z, value in K/W along the
Y-axis.

Ti(peak) = Pd(peak) X Zth(-s) + Pd(av) X Rins-a) + Ta (°C)

Soldering point temperature provides a better reference
point than ambient temperature as this is subject to many
uncontrolled variables. Therefore, the thermal resistance
from junction to soldering point [Rinj.s)] is becoming a more
relevant measurement path.
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103 % MBG388
Zth j-a
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Fig.23 Direct reading of thermal impedance from junction to soldering point for calculation of
junction temperature at pulsed power condition.
ELECTROSTATIC CHARGES Typical resistivity for the bench surface is between 1 and

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

Electrostatic discharge is the transfer of an electrostatic
charge between bodies at different potentials and occurs
with direct contact or when induced by an electrostatic
field. Our devices can be damaged if the following
precautions are not taken.

WORK STATION

Figure 24 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.

1995 Dec 11

500 k2 per cm2. The floor should also be covered with
antistatic material.

The following precautions should be observed:

o 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.

e Equipment cases should be earthed.

¢ Relative humidity should be maintained between 50 and
65%.

¢ 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.
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The devices should be kept in their original packing whilst Al tools used during assembly, including soldering tools
in storage. If a bulk container is partially unpacked, the and solder baths, must be earthed. All hand tools should
unpacking should be performed at a protected work be of conductive or antistatic material and, where possible,
station. Any devices that are stored temporarily should be  should not be insulated.

Rk I UV SraniEtatio paskiog ar Garens, Measuring and testing of completed circuit boards must be

done at a protected work station. Place the soldered side
ASSEMBLY 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.

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

are needed at any one time. Production/assembly Assembled circuit boards should be handled in the same
documents should state that the product contains way as unmounted devices. They should also carry
electrostatic sensitive devices and that special precautions ~ warning labels and be packed in conductive or antistatic
need to be taken. packing.

(1)

@) ﬁ(Z)

(3)

(5)

(4)

©)

(1) Earthing rail.

(2) Resistor (500 kQ + 10%, 0.5 W).
(3) lonizer.

(4) Work bench.

(5) Chair.

(6) Wrist strap.

(7) Electrical equipment.

(8) Conductive surface/antistatic sheet.
(9) Antistatic floor.

Fig.24 Protected work station.
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Video Transistors and Modules for Monitors Application notes

The following application notes are available:

s

P

o o

“Video Amplifiers for VGA/XGA Monitors, with BFQ235A”;
reference number ETV93001; release date 08 February 1993.

“OSD Update Video Amplifiers for VGA/XGA Monitors, with BFQ235A”;
reference number ETV/AN93019; release date 13 September 1993.

“NEW BFQ Video Transistors for VGA/XGA Monitors, with BFQ 131, 221, 241, 225, 245, 162, 222, 242, 166, 226,
246”; reference number AN95046; release date 29 June 1995.

“Video Output Amplifiers for Colour Monitors, with BFQ and BFV transistors, BFQ221, 222, 225, 226, 241, 246, and
BFV 420, 421, 469”; reference number AN97001; release date 06 February 1997.

“Video Amplifier Board with TDA4885 and CR1296"; reference number AN96074; release date 20 August 1996.
“Video Amplifier Board with TDA4885 and CR6927"; reference number AN97039; release date 15 July 1997.
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NPN high-voltage transistors

FEATURES PINNING
* Low feedback capacitance. PIN DESCRIPTION
1 base
APPLICATIONS 2 collector
e Class-B video output stages in colour television and 3 emitter
professional monitor equipment.

DESCRIPTION
NPN transistors in a TO-92 plastic package. ,12 2
PNP complements: BF421 and BF423. 3 = Ii

f—— —— 1

3

QUICK REFERENCE DATA

Product specification
S T B T S5 S e S B e MR

BF420; BF422

MAM259

Fig.1  Simplified outline (TO-92) and symbol.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter
BF420 ~ 300 \
BF422 - 250 Vv
Vceo collector-emitter voltage open base
BF420 - 300 \"
BF422 - 250 \"
lom peak collector current = 100 mA
Ptot total power dissipation Tamp < 25 °C - 830 mwW
hee DC current gain lc=25mA; Vce=20V 50 -
Cre feedback capacitance lc=ic=0;Vcg=30V,; f=1MHz - 1.6 pF
fr transition frequency lc =10 mA; Vce =10 V; f = 100 MHz 60 - MHz
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Product specification

NPN high-voltage transistors

BF420; BF422

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veso collector-base voltage open emitter
BF420 - 300 \Y
BF422 - 250 Vv
Vceo collector-emitter voltage open base
BF420 - 300 Vv
BF422 - 250 \Y
Vego emitter-base voltage open collector - 5 \
lc collector current (DC) - 50 mA
lem peak collector current - 100 mA
lam peak base current - 50 mA
Piot total power dissipation Tamb < 25 °C; note 1 - 830 mwW
Tstg storage temperature —65 +150 |[°C
T; junction temperature - 150 °C
Tamb operating ambient temperature —65 +150 |[°C
Note
1. Transistor mounted on a printed-circuit board.
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rthj-a thermal resistance from junction to ambient | note 1 150 KW
Note
1. Transistor mounted on a printed-circuit board.
CHARACTERISTICS
Tj =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
lceo collector cut-off current
le=0; Vg =200V - 10 nA
le=0; Veg =200 V; Tj= 150 °C - 10 UA
leBo emitter cut-off current lc=0;Veg=5V - 50 nA
hee DC current gain lc=25mA;Vee =20V 50 -
VcEsat collector-emitter saturation voltage lc =30 mA; Ig=5mA - 0.6 Vv
Cre feedback capacitance lc=ic=0;Vce=30V; f=1MHz - 1.6 pF
fr transition frequency Ic=10mA; Vge =10V; f = 100 MHz 60 - MHz

1996 Dec 09
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BF421; BF423

PNP high-voltage transistors

Product specification

DESCRIPTION

FEATURES PINNING
* Low feedback capacitance. PIN

1 base
APPLICATIONS 2 collector
e Class-B video output stages in colour television and 3 emitter

professional monitor equipment.

DESCRIPTION

PNP transistors in a TO-92 plastic package.
NPN complements: BF420 and BF422.

QUICK REFERENCE DATA

{%‘2

MAM285

Fig.1  Simplified outline (TO-92) and symbol.

e
———— 1
—_——

2

3

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter
BF421 - -300 Vv
BF423 - -250 \Y
Vceo collector-emitter voltage open base
BF421 - -300 \"
BF423 - —-250 Vv
lem peak collector current - -100 mA
Piot total power dissipation Tamp 25 °C - 830 mW
hre DC current gain lc =-25mA; Vce=-20V 50 -
Cis feedback capacitance lc=ic=0;Vcg=-30V; f=1MHz - 1.6 pF
fr transition frequency lc=-10mA; Vge=-10V; f=100 MHz |60 - MHz
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Product specification

PNP high-voltage transistors

BF421; BF423

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter
BF421 - -300 |V
BF423 - -250 |V
Vceo collector-emitter voltage open base
BF421 - -300 |V
BF423 - -250 |V
VEBoO emitter-base voltage open collector - -5 \
Ic collector current (DC) - -50 mA
lem peak collector current - -100 |mA
Ism peak base current - -50 mA
Piot total power dissipation Tamb < 25 °C; note 1 - 830 mW
Tstg storage temperature —65 +150 |[°C
T; junction temperature - 150 °C
Tarb operating ambient temperature -65 +150 |°C
Note
1. Transistor mounted on a printed-circuit board.
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-a thermal resistance from junction to ambient | note 1 150 KIW
Note
1. Transistor mounted on a printed-circuit board.
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
lcso collector cut-off current le=0; Veg=-200 V - -10 nA
Ilg=0; Vcg=—200 V; Tj=150 °C - -10 A
leBo emitter cut-off current lc=0;Vgg=-5V - -50 nA
hee DC current gain lc =-25mA; Vcg=-20V 50 -
VcEsat collector-emitter saturation voltage lc=-30mA; Ig=-5mA - -06 |V
Cre feedback capacitance lc =ic=0; Vcg=-30V; f=1MHz - 1.6 pF
fr transition frequency lc=-10mA; Vce=-10V; f =100 MHz |60 - MHz

1996 Dec 09
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NPN 4 GHz wideband transistor BFG35
DESCRIPTION PINNING
NPN planar epitaxial transistor PIN DESCRIPTION 4
mounted in a plastic SOT223 ] itt
envelope, intended for wideband L)
amplifier applications. It features high 2 base
output voltage capabilities. 3 emitter
PNP complement is the BFG55. 4 collector
U 1 U 2 |__| 3
Top view MSB002 - 1
Fig.1 SOT223.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vceo collector-emitter voltage open base - - 18 Vv
lc DC collector current - - 150 mA
Ptot total power dissipation up to Tg = 135 °C (note 1) - - 1 w
hee DC current gain lc=100mA; Vce=10V; T;=25°C |25 70 -
fr transition frequency lc =100 mA; Vge=10V; - 4 - GHz
f =500 MHz; Tamp = 25 °C
Gum maximum unilateral power gain | Ic = 100 mA; Vce =10 V; - 15 - dB
f =500 MHz; Tamp = 25 °C
lc =100 mA; Vee =10 V; - 11 - dB
f =800 MHz; Tymp =25 °C
Vo output voltage lc =100 mA; Vge =10 V; - 750 - mV
dim =-60dB; R =75 Q;
f(p+q_() =793.25 MHz; Tamb =259
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Vceo collector-base voltage open emitter - 25 \
Vceo collector-emitter voltage open base - 18 Vv
Veso emitter-base voltage open collector - 2 Vv
Ic DC collector current - 150 mA
Ptot total power dissipation up to Ts = 135 °C (note 1) - 1 W
Tstg storage temperature —-65 +150 (°C
Tj junction temperature - 175 °C
Note

1. Tsis the temperature at the soldering point of the collector tab.
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NPN 4 GHz wideband transistor BFG35
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Ri j-s thermal resistance from junction to soldering point | up to T = 135 °C (note 1) 40 KW
Note
1. Tsis the temperature at the soldering point of the collector tab.
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
lceo collector cut-off current le=0;Veg=10V - - 1 A
heg DC current gain lc =100 mA; Vee =10V 25 70 -
Ce collector capacitance le=ig=0;Veg=10V;f=1MHz |- 2 - pF
Ce emitter capacitance lc=ic=0;Veg=0.5V;f=1MHz |- 10 - pF
Cig feedback capacitance lc=0;Vge=10V; f=1MHz - 1.2 - pF
fr transition frequency lc =100 mA; Vge =10V, - 4 - GHz
f =500 MHz; Tamp = 25 °C
Gum maximum unilateral power gain Ilc =100 mA; Vge =10V, - 15 - dB
(note 1) f =500 MHz; Tamp =25 °C
lc =100 mA; Veg =10 V; - 1 - dB
f =800 MHz; Tamp =25 °C
Vo output voltage note 2 - 750 - mV
note 3 - 800 - mV
do second order intermodulation note 4 - -55 - dB
distortion note 5 - -57 |- dB
Notes
(8212

1. Gum is the maximum unilateral power gain, assuming Sy is zero and G, = 10 log

2. dim =-60 dB (DIN 45004B); Ic = 100 mA; Ve = 10 V; RL = 75 Q; Tamb = 25 °C
Vp =V, at di, = ~60 dB; f, = 795.25 MHz;

Vg =V, -6 dB; fq = 803.25 MHz;
Vi =V, -6 dB; f; = 805.25 MHz;
measured at f(p,q) = 793.25 MHz.

3. dim =60 dB (DIN 45004B); Ic = 100 mA; Vog = 10 V; R = 75 ; Tamp = 25 °C
Vp = V, at dip = -60 dB; f, = 445.25 MHz;

Vq =V, -6 dB; fq = 453.25 MHz;

V; =V, -6 dB; f, = 455.25 MHz;

measured at f(p,q-r) = 443.25 MHz.
4. lc=60mA;Vce=10V; R .=75Q;

Vp = Vg =V, =50dBmV;

fipsq) = 450 MHZ; f, = 50 MHz; f4 = 400 MHz.

5. Igc =60 mA; VCE= 10V;R.=75Q;
Vp = Vg = Vo = 50 dBmV;

fiosq) = 810 MHZ; f, = 250 MHz; o = 560 MHz.

1995 Sep 12
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NPN 4 GHz wideband transistor BFG35

VBB

output
75 Q

;L

i C1
input 7
75 Q _I 7

11
LL
Q
n

MBB284 7L

Fig.2 Intermodulation and second harmonic test circuit.

List of components (see test circuit)

DESIGNATION DESCRIPTION VALUE DIMENSIONS CATALOGUE NO.
C1, C3, C5,C6 | multilayer ceramic capacitor 10 nF 2222 590 08627
C2,C7 multilayer ceramic capacitor 1 pF 2222 851 12108
C4 (note 1) miniature ceramic plate capacitor |10 nF 2222 629 08103
L1 microstripline 75Q length 7mm;
width 2.5 mm

L2 microstripline 75 Q length 22mm;
width 2.5 mm

L3 (note 1) 1.5 turns 0.4 mm copper wire int. dia. 3 mm;
winding pitch 1 mm

L4 microstripline 75Q length 19 mm;
width 2.5 mm

L5 Ferroxcube choke 5uH 3122 108 20153
L6 (note 1) 0.4 mm copper wire =25 nH length 30 mm
R1 metal film resistor 10 kQ 2322 180 73103
R2 (note 1) metal film resistor 200 Q 2322 180 73201
R3, R4 metal film resistor 27 Q 2322 180 73279

Notes

1. Components C4, L3, L6 and R2 are mounted on the underside of the PCB.
The circuit is constructed on a double copper-clad printed circuit board with PTFE dielectric (g, = 2.2);
thickness 46 inch; thickness of copper sheet z, inch.
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NPN 4 GHz wideband transistor

BFG35

750
input

7%Q
output

Fig.3 Intermodulation test circuit printed circuit board.
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NPN 4 GHz wideband transistor BFG35
MBB336 MBB361
1.2 120
Ptot
w)
1.0 \ hre
0.8 \ 80
\ N
06
0.4 \ 40
0.2 \\
0 0
0 50 100 150 200 0 40 80 120 160
Ts (°C) I c(mA)
Vee=10V; Tj=25°C.
Fig.5 DC currentgain as a function of collector
Fig.4 Power derating curve. current.
MBB381 MBB357
3 8
fr
Cre (GHz)
(pF)
6
\
2N
\\\ )
il I~
1 — //
2
0 0
0 4 8 12 16 20 0 40 80 120 160
Ve V) Ic (mA)

le=0;f=1MHz Tj=25°C.

Fig.6 Feedback capacitance as a function of
collector-emitter voltage.

Vce =10 V; f =500 MHz; Tj = 25 °C

Fig.7 Transition frequency as a function of
collector current.
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Product specification

NPN 4 GHz wideband transistor

BFG35

MBB386
40
Gum N
(dB) \\
N
30 \\
N
20
N
N
N
10 N
0 2 3 4
10 10 10° ¢ gy 10

Ic =100 mA; Vcg = 10 V; Tamp = 25 °C.

Fig.8 Maximum unilateral power gainas a
function of frequency.

MBB385

—45

(dB)— 50 \

-55

-60

-65

=70
20 40 60 80 100 120
I (mA)

Vee =10 V; Vo = 800 mV; f(piq-r) = 443.25 MHZ; Tamp = 25 °C.

Fig.9 Intermodulation distortion as a function
of collector current.

MBB383

—-45
dim
(dB)
-50
—-55 N
\\\ =
-60
-65
-70
20 40 60 80 100 120
Ic (mA)

Vee = 10 V; Vo = 750 MV; f(pyqr) = 793.25 MHZ; Tamp = 25 °C.

Fig.10 Intermodulation distortion as a function
of collector current.

MBB382
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-60

-65

=70
20 40 60 80 100 120

I (MA)

Vee = 10 V; Vo = 50 dBMV; f(psq) = 450 MHZ; Tamp = 25 °C.

Fig.11 Second order intermodulation distortion
as a function of collector current.
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NPN 4 GHz wideband transistor BFG35
—45 MBB384

da

(dB)~50 \\ /

-55 \ /

-65

-70
20 40 60 80 100 120
I (mA)

Vee = 10 V; Vo = 50 dBMV; f(pq) = 810 MHZ; Tamy = 25 °C.

Fig.12 Second order intermodulation distortion
as a function of collector current.
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NPN 4 GHz wideband transistor BFG35

MBB380
Ic =100 mA; Vce = 10 V; Tamp = 25 °C; Z, = 50 Q.

Fig.13 Common emitter input reflection coefficient (S11).

00
60°
300
beo
50 40 30 20 00
l-w
1500 30°
120° 60°
900 MBB286

Ic = 100 MA; Vg = 10 V; Tamp = 25 °C.

Fig.14 Common emitter forward transmission coefficient (S1).
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NPN 4 GHz wideband transistor

BFG35

00

9
1200 600
1509, 30°
beo
. ; " .4 ; N
. G1 02 03 04 05 06 ,
l-o
1500 30°
1200 60°
90°

MBB285

Ic =100 mA; Veg = 10 V; Tamp = 25 °C.

Fig.15 Common emitter reverse transmission coefficient (S12).

Ic = 100 MA; Vg = 10 V; Tamp = 25 °C; Zo = 50 Q.

Fig.16 Common emitter output reflection coefficient (Sz).
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NPN video transistor BFQ131
FEATURES DESCRIPTION
e Low output capacitance NPN silicon transistor in a 3-lead 1
« High dissipation plastic SOT54 package. 9
e High gain bandwidth product. . =
PINNING =
APPLICATIONS PIN DESCRIPTION o
« Buffer stage in colour monitors 1 base
between the video amplifier and the
it e sides o C collector Fig.1 Simplified outline SOT54.
3 emitter
o Pre-stage (cascode driver) in
discrete video amplifiers.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS TYP. MAX. | UNIT
Vceo collector-emitter voltage open base - 18 \Y
Ic collector current (DC) = 150 mA
Piot total power dissipation up to Tg = 60 °C; see Fig.2 - 1.9 W
fr transition frequency Ic =100 mA; Vcg =10 V; see Fig.4 |4 - GHz
Crs feedback capacitance Ic =0; Vce=10V; see Fig.5 1.2 - pF
T junction temperature - 175 G
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NPN video transistor BFQ131

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 25 \Y
Vceo collector-emitter voltage open base - 18 Vv
VeBo emitter-base voltage open collector - 2 Vv

Ic collector current (DC) - 150 mA
Piot total power dissipation up to Tg = 60 °C; note 1; see Fig.2 |- 1.9 w

Tetg storage temperature —65 +150 °C

T junction temperature - 175 °C
Note

1. Ts =the temperature at the soldering point of the collector pin.

MBG315

Ptot N

(W)

0 50 100 150 T ©c) 200

Fig.2 Power derating curve.
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NPN video transistor BFQ131

THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UNIT

Rthj-s thermal resistance from junction to |up to Ts = 60 °C; note 1; Pyt =1.9 W 60 KW
soldering point

Note
1. Ts=the temperature at the soldering point of the collector pin.

CHARACTERISTICS
Tj =25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
Viriceo | collector-base breakdown voltage |lc =0.1 mA; lg =0 25 - - \
Vgriceo | collector-emitter breakdown voltage | Ic = 0.1 mA; Ig =0 18 - - Vv
Vgrieeo | emitter-base breakdown voltage le=0.1mA;Ilc=0 2 = - \%
lces collector-emitter cut-off current Vee=18V; Vge =0 - - 1 HA
heg DC current gain lc=25mA; Vce=10V; 25 -
see Fig.3
fr transition frequency lc =100 mA; Vee =10V, - 4 - GHz
f =500 MHz; see Fig.4
Crs feedback capacitance lc=0;Vee=10V;f=1MHz; |- 1.2 - pF
see Fig.5
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NPN video transistor BFQ131
MBB361 MBG317
120 6
fr
L (MHz)
80 4
"1
40 2
0 0
0 40 80 120 160 0 50 100 150 200
I ¢ (mA) Ic (mA)

Vce=10V;Tj=25°C.

Fig.3 DC current gain as a function of collector
current; typical values.

Vee =10 V; =500 MHz; T; = 25 °C.

Fig.4 Transition frequency as a function of
collector current; typical values.

MBG316
2
Cre ||
(pF) \
15 PN
~N
~_|
T—
P—
1
05
0
0 4 8 12 16 20
Vee V)

f=1MHz; Ic =0; Tj=25°C.

Fig.5 Feedback capacitance as a function of
collector-emitter voltage; typical values.
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Product specification

PNP video transistor BFQ151
FEATURES DESCRIPTION
¢ High gain bandwidth PNP video transistor in a SOT54
e Good thermal stability plastic package. )
e Gold metallization ensures 23

excellent reliability. PINNING e —

PIN DESCRIPTION MsB033

APPLICATIONS bash

¢ Pre-stage driver between video
amplifier and video module.

2 collector

Fig.1 Simplified outline SOT54.

3 emitter
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS TYP. MAX. UNIT
Veeo collector-base voltage open emitter - -20 \Y
lc collector current (DC) - -100 mA
Piot total power dissipation Ts<60°C - 1.25 W
fr transition frequency lc=-70 mA; Vce=-10V 3.5 - GHz
Cre feedback capacitance lc=0;Vgg=-10V 1.8 - pF
T; junction temperature & 175 C
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 \Y
Vceo collector-emitter voltage open base - -15 \Y
VeBo emitter-base voltage open collector - -3 \Y
Ic collector current (DC) - -100 mA
Prot total power dissipation Ts < 60 °C; note 1; see Fig.2 - 1.25 W
Tstg storage temperature -65 +150 °C
T; junction temperature - 175 °C
Note

1. Tsis the temperature at the soldering point of the collector pin.
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PNP video transistor BFQ151

THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE | UNIT
Rith j-s thermal resistance from junction to soldering point | Ts < 60 °C; note 1 90 KW
Note

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

CHARACTERISTICS
Tj =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
Vriceo | collector-base breakdown voltage |lc=-0.1 mA;lg=0 -20 - - V
Vericeo | collector-emitter breakdown voltage | Ic =10 mA; Iz =0 -15 - - \
VerieBo | emitter-base breakdown voltage lc=0; lg=-0.1 mA -3 - - \Y
lceo collector-base leakage current Veg=-10V;Ig=0 - - -1 LA
hee DC current gain lc=-70 mA; Vg =-10V; 25 - -
see Fig.3
fr transition frequency Ilc=-70mA; Vcg =-10V; - 35 - GHz
fm =500 MHz; Tamb = 25 °C;
see Fig.5
Crs feedback capacitance lc=0;Veg=-10V; - 1.8 - pF
f=1 MHz; see Fig.4
16 MBK241 80 MBK242
P,
W) "FE
12 \ 60
N
N

0.8 \ 40

AN
0 0
0 100 T. (°C) 200 0 -20 -40 -60 -80  -100
& Ic (MA)
c
Ve =10 V; Tamp =25 °C.
Fig.3 DC current gain as a function of
Fig.2 Power derating curve. collector current; typical values.
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PNP video transistor BFQ151
6 MBK243 5 MBK244
fr
Cre (GHz)
(pF) 4
4
3
\ i
2 \
\\
1
0 0
0 -5 -10 -15 -20 0 -20 —40 -60 -80 -100
Veg (V) Ic (mA)

lo=0; f=1MHz; Tamp = 25 °C.

Fig.4 Feedback capacitance as a function of
collector-base voltage; typical values.

Vee =10 V; fy = 500 MHZ; Tamp = 25 °C.

Fig.5 Transition frequency as a function of
collector current; typical values.
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NPN video transistor BFQ161
FEATURES DESCRIPTION
e Low output capacitance NPN video transistor in a SOT54 ;
e High gain bandwidth (TO-92) plastic package. 23

——

e High current applicability e
e Good thermal stability PINNING MSB033
¢ Gold metallization ensures PIN DESCRIPTION

excellent reliability. 1 P

2 collector

Fig.1

Simplified outline
(SOT54; TO-92).

APPLICATIONS 3 emitter
o Pre-stage driver in high resolution

colour graphics monitors.
QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veso collector-base voltage open emitter - 20 Vv
Vcer collector-emitter voltage Rge = 100 Q - 19 Vv
Ic collector current (DC) - 500 mA
Piot total power dissipation Ts <75 °C; note 1 - 1 w
hee DC current gain Ilc=300mA; Vcg=5V 25 -
fr transition frequency Ic =300 mA; Vce =5V, Tamp =25 °C i - GHz
T junction temperature - 150 °C
Note
1. Tsis the temperature at the soldering point of the collector pin, 4 mm from the body.

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 \
VcER collector-emitter voltage Rge =100 Q - 19 \
VeBo emitter-base voltage open collector - 3 \"

Ic collector current (DC) - 500 mA
Piot total power dissipation Ts <75 °C; notes 1 and 2; see Fig.3 - 1 w
Tetg storage temperature range —65 +150 °C
T junction temperature - 150 °C
Notes

1. Tsis the temperature at the soldering point of the collector pin, 4 mm from the body.
2. Transistor mounted on a printed-circuit board with a metallized pad area of 10 mm2.
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NPN video transistor BFQ161
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-s thermal resistance from junction to soldering point note 1 75 KW
Rithj-a thermal resistance from junction to ambient 175 K/W
Rih s-a thermal resistance from soldering point to ambient 100 KW
Note
1. Tsis the temperature at the soldering point of the collector pin, 4 mm from the body.
CHARACTERISTICS
T =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
V@riceo | collector-base breakdown voltage |lc=5mA;lg=0 20 - - Vv
Vriceo | collector-emitter breakdown voltage | Ic = 10 mA; Ig =0 10 - - Vv
VrieBo | emitter-base breakdown voltage le=0.1mA;Ic=0 3 - - \Y
lces collector-emitter cut-off current Ig=0;Vce=10V - - 100 UA
hee DC current gain lc =300 mA; Vcg=5V; 25 - -
Tamb = 25 °C; see Fig.4
Ic =100 mA; Vce=5V; 40 50 -
Tamb = 25 °C; see Fig.4
Ce collector-base capacitance lc=0;Veg=5V;f=1MHz - 4.3 - pF
see Fig.5
Ce collector capacitance le=ie=0;Veg=5V;f=1MHz |- 6 - pF
fr transition frequency lc =300 mA; Vge =5 V; see Fig.6 | 1 - - GHz
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NPN video transistor BFQ161
MEA204 MEA206 - 1
600 1.2
Ptot
lc w)
(mA) 1.0
500
0.8 \\
\ \
400 \ 0.6 \
\ 0.4 \\
300
0.2 \\
[ —
200 4 15 % 50 100 150 200
Veceo V) Ts (°C)
Fig.2 DC SOAR. Fig.3 Power derating curve.
MEA207 MEA205
70 7.5
Ceb
hre //-\\ )
65 / 6.5
|4 \
60 // 5.5 \
55 / 45 \\
I |
i
50 35
0 200 400 600 0 5 10 15 20
Ic (mA) Veg (V)
Vg =5 V; Tamp = 25 °C. f =1 MHz; Tamp = 25 °C.
Fig.4 DC current gain as a function of Fig.5 Collector-base capacitance as a function of
collector current; typical values. collector-base voltage; typical values.
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NPN video transistor

BFQ161

MEA203
4
T
(GHz)
3
N
A —
/ \\
2 vd \\
1
0
0 100 200 300

Ic (MA)

Vee=5V; Tamb=25°C.

Fig.6 Transition frequency as a function of
collector current; typical values.
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NPN video transistor

BFQ162

FEATURES

¢ Low output capacitance
e Good thermal stability
¢ Gold metallization ensures

DESCRIPTION

NPN video transistor in a SOT32
(TO-126) package.

O

excellent reliability. PINNING
PIN DESCRIPTION

APPLICATIONS 1 pre—r—

e Pre-stage driver in high-resolution 2 collector

colour graphics monitors. 3 base B [ U ’ U 3U
MBC077 - 1
Fig.1  Simplified outline
(SOT32; TO-126).

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
VeBo collector-base voltage open emitter = = 20 Vv
Vcer collector-emitter voltage | Rge = 100 Q - - 19 Vv
Ic collector current (DC) - - 500 mA
Piot total power dissipation Ts <115 °C; note 1 - - 3 W
hee DC current gain lc=300mA; Vcg=5V; Tamp =25 °C 50 60 -

fr transition frequency lc =300 mA; Vcg =5 V; f =100 MHz; 1 - - GHz

Tamb:= 25 °C

Note

1. Tsis the temperature at the soldering point of the collector pin.
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 Vv
Vceo collector-emitter voltage open base - 10 Vv
Vcer collector-emitter voltage Rge = 100 Q - 19 \Y
VEBO emitter-base voltage open collector - 3 \%

Ic collector current (DC) - 500 mA
Piot total power dissipation Ts < 115 °C; note 1; see Fig.3 - 3 w
Tstg storage temperature -65 +175 °C

T; junction temperature = 175 °C
Note

1. Tsis the temperature at the soldering point of the collector pin.
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NPN video transistor BFQ162
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rih j-s thermal resistance from junction to soldering point | Ts < 115 °C; note 1 20 KIW
Note
1. Tsis the temperature at the soldering point of the collector pin.
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Viriceo | collector-base breakdown voltage lc=5mA;lg=0 20 - - \Y
Viriceo | collector-emitter breakdown voltage | Ic =10mA; Iz =0 10 - - \
V@ricer | collector-emitter breakdown voltage | lc = 10 mA; Rgg = 100 Q 19 - - Vv
VRrEBO | emitter-base breakdown voltage le=1mA;lc=0 8 - - \
lces collector-emitter cut-off current Vge=0V;Vge=10V - - 100 |pA
hee DC current gain lc =300 mA; Vce=5V; 50 60 -
Tamb = 25 °C; see Fig.4
Ic =100 mA; Ve =5 V; 40 50 -
Tamb = 25 °C; see Fig.4
fr transition frequency lc =300 mA; Vce=5V; 1 - = GHz
f=100 MHz; Tymp = 25 °C;
see Fig.6
Cob collector-base capacitance lc=ic=0;Veg=5V;f=1MHz; |- 4.2 - pF
Tamb = 25 °C; see Fig.5
Ce collector capacitance le=ig=0;Veg=5V;f=1MHz |- 5.8 - pF
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NPN video transistor BFQ162
MBB894 MBB895
600 4
Ic Ptot
(mA) (W)
500 3 \
400 \\ 2 \
N
\
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Fig.2 DC SOAR. Fig.3 Power derating curve.
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40 & 3 = i
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Veg =5 V; Tamp = 25 °C. f=1MHz; Tamp = 25 °C.
Fig.4 DC current gain as a function of Fig.5 Collector-base capacitance as a function of
collector current; typical values. collector-base voltage; typical values.
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NPN video transistor BFQ162

MBB435

3
-
fr
(GHz) // \\
/ \
1
0
0 100 200 | iy 30

Vee =5 V; f = 100 MHZ; Tamp = 25 °C.

Fig.6 Transition frequency as a function of
collector current; typical values.
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NPN video transistor

Product specification
R I B e e e O N Ity et

BFQ166

FEATURES

eLow output capacitance
¢ High gain bandwidth

e Good thermal stability

DESCRIPTION

NPN video transistor in a SOT223
plastic package.

¢ Gold metallization ensures PINNING
excellent reliability PIN DESCRIPTION
¢ High current applicability 1 SFritter
e Surface mounting. > base
1 2 3
3 emitter T T
APPLICATIONS 4 | collector SEoS
« Video amplifier cascode driver in Fig.1  Simplified outline
high-resolution colour graphics (SOT223).
monitors.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Veeo collector-base voltage open emitter - - 20 Vv
Vcer collector-emitter voltage Rge =100 Q - - 19 Vv
Ic collector current (DC) - — 500 mA
Piot total power dissipation Ts <105 °C; note 1 - - 2 W
hre DC current gain Ic =300 mA; Vge =5 V; see Fig.4 50 60 -
fr transition frequency lc =300 mA; Vee =5V, f = 100 MHz; 1 - - GHz
Tamb =25°C
Note
1. Tsis the temperature at the soldering point of the collector lead.
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
Vcer collector-emitter voltage Rge =100 Q - 19 \%
VEBO emitter-base voltage open collector - 3 \%
Ic collector current (DC) - 500 mA
Piot total power dissipation Ts <105 °C; note 1; see Fig.3 - 2 W
Tstg storage temperature -65 +150 |°C
T junction temperature - 175 °C
Note

1. Tsis the temperature at the soldering point of the collector lead.
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NPN video transistor BFQ166
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rthj-s thermal resistance from junction to soldering point | Ts = 105 °C; Pyt =2 W; 35 K/W
notes 1 and 2
Notes
1. Tsis the temperature at the soldering point of the collector lead.
2. Device mounted on a printed-circuit board measuring 40 x 40 x 1 mm (collector pad 35 x 17 mm).
CHARACTERISTICS
Tj =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vericeo | collector-base breakdown voltage Ilc=5mA;lg=0 20 — - Vv
Vericer | collector-emitter breakdown voltage | lc = 10 mA; Rgg = 100 Q 19 - - Vv
VeRrjceo | collector-emitter breakdown voltage |lc=10mA;Ig=0 10 = —= \
lces collector-emitter cut-off current Vee=10V; Vge=0 - - 100 UA
hee DC current gain lc =300 mA; Vce =5V, see Fig.4 | 50 60 -
Ce collector capacitance le=ig=0;Veg=5V;f=1MHz |- 45 - pF
Cep collector-base capacitance lc=ic=0;Veg=5V;f=1MHz; |- 32 - pF
see Fig.6
fr transition frequency lc =300 mA; Ve =5V, 1 - - GHz
f =100 MHz; Tamp = 25 °C;
see Fig.5
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NPN video transistor BFQ166
MRA601 MRA600
600 3
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Fig.4 DC current gain as a function of Fig.5 Transition frequency as a function of
collector current; typical values. collector current; typical values.
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NPN video transistor

BFQ166

MRA599

10
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N
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lc=0;f=1MHz.

Fig.6 Collector-base capacitance as a function of
collector-base voltage; typical values.
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NPN video transistor BFQ221
APPLICATIONS PINNING
* Primarily intended for buffer stages PIN DESCRIPTION 1
in high resolution colour monitors. 2
1 base A3 =
2 | collector {7 -
DESCRIPTION .
3 emitter ‘ o
NPN silicon transistor encapsulated
i & Slead plasiic SOTH4 pagkage, Fig.1 Simplifid outline SOT54.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS TYP MAX UNIT
Veso collector-base voltage open emitter - 100 \"
lc collector current (DC) - 100 mA
Prot total power dissipation upto Tg =60 °C - 1.15 W
fr transition frequency lc=25mA; Ve =10V 1 - GHz
Cre feedback capacitance lc=0;Vgg=10V 1.7 pF
T; junction temperature - 150 °C
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN MAX UNIT
Veeo collector-base voltage open emitter - 100 Y
VceER collector-emitter voltage Rge = 100 Q - 95 Vv
VEBo emitter-base voltage open collector - 3 Vv
Ic collector current (DC) see Fig.2 - 100 mA
Ic(av) average collector current see Fig.2 - 100 mA
Piot total power dissipation up to Tg = 60 °C; note 1; see Fig.3 |- 145 W
Tstg storage temperature —-65 +150 °C
T junction temperature - 150 °C
Note

1. Tsis the temperature at the soldering point of the collector pin.
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NPN video transistor BFQ221
103 MBG476 12 MBG477
le Ptot \
(mA) (W)
107 = 08 \
N
N\
N \
N
10 b 0.4
1 0
10 102 Veg V) 10° 0 50 100 T (°c) 150
Fig.2 DC SOAR. Fig.3 Power derating curve.
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rthj-s thermal resistance from junctionto | Pyt = 1.15 W; up to T = 60 °C; note 1 78 KW
soldering point
Note
1. Tsis the temperature of the soldering point of the collector pin.
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
V@eRricBo | collector-base breakdown voltage | Ic = 0.1 mA; le=0 100 - - \"
Vericer | collector-emitter breakdown voltage | Ic = 1 mA; Rge = 100 Q 95 - - \Y
VsreBo | emitter-base breakdown voltage lc=0;lg=0.1 mA 3 - - \
lces collector-emitter leakage current Vee=50V; Vge =0 - - 100 LA
hee DC current gain lc=25mA; Vce=10V; 20 - -
see Fig.4
fr transition frequency lc=25mA;Vce=10V; - 1 - GHz
f = 500 MHz; see Fig.5
Cre feedback capacitance lc=0;Vgg=10V;f=1MHz; |- 1.7 - pF
see Fig.6
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NPN video transistor BFQ221
60 MBG478 12 MBG479
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Fig.4 DC current gain as a function of collector
current; typical values.

Vce =10V; f =500 MHz.

Fig.5 Transition frequency as a function of
collector current; typical values.
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Fig.6 Feedback capacitance as a function of
collector-base voltage; typical values.
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NPN video transistor BFQ222
APPLICATIONS
e Primarily intended for cascode
output and buffer stages in high
resolution colour monitors. Q
DESCRIPTION
NPN silicon transistor encapsulated
in a 3-lead plastic SOT32 package. U U U
PINNING
Top view 1 U 2U 3U Tt
PIN DESCRIPTION
1 emitter
2 collector g . :
Fig.1 Simplified outline SOT32.
3 base
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS TYP. MAX. UNIT
Veso collector-base voltage open emitter ~ 100 Vv
lc collector current (DC) - 100 mA
Piot total power dissipation Trib=25°C - 5 W
fr transition frequency lc=25mA; Vcg=10V 1 - GHz
Cre feedback capacitance lc=0;Veg=10V 1.7 - pF
T junction temperature - 175 °C
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
VeBo collector-base voltage open emitter - 100 \'
Vcer collector-emitter voltage Rge = 100 Q - 95 Vv
Veso emitter-base voltage open collector - 3 Vv
Ilc collector current (DC) see Fig.2 - 100 mA
Icav) average collector current see Fig.2 ~ 100 mA
Piot total power dissipation Tmb = 25 °C; see Fig.3 = 5 W
Tstg storage temperature -65 +175 °C
T; junction temperature - 175 °C
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NPN video transistor BFQ222
103 MBG481 6 MBG482
Prot
Ic W)
(mA)
4 \\
102 \\
N
NJ ’ N\
\\
N
10 o
10 102 Veg (V) 10° 0 100 Tmp °C) 200
Ty =259C. Ve <50 V.
Fig.2 DC SOAR. Fig.3 Power derating curve.
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rth j-mb thermal resistance from junctionto | Pt =5 W; Ty =25 °C 30 KW
mounting base
CHARACTERISTICS
T; = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
VgricBo | collector-base breakdown voltage |lc =0.1 mA; lg =0 100 - - Vv
Viericer | collector-emitter breakdown voltage | Ic = 1 mA; Rge = 100 Q 95 - - Vv
V@Rr)EBo | emitter-base breakdown voltage lc=0;lg=0.1mA a - - \Y
lces collector-emitter leakage current Vce=50V; Vge=0 - - 100 A
hre DC current gain lc=25mA;Vcg=10V; 20 - -
see Fig.4
fr transition frequency lc=25mA;Vce=10V; - i - GHz
f =500 MHz; see Fig.5
Cre feedback capacitance lc=0;Veg=10V;f=1MHz; |- 1.7 - pF
see Fig.6
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NPN video transistor BFQ222
60 MBG483 12 \ MBG484
5 fr //
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Vce =10 V; t, = 500 ps. Vce=10V; f =500 MHz.
Fig.4 DC current gain as a function of collector Fig.5 Transition frequency as a function of
current; typical values. collector current; typical values.
MBG485
4
Cre \
(pF)
3
2 N
\\\\
1
0
(0] 2 4 6 8 10
Veg (V)
f=1MHz
Fig.6 Feedback capacitance as a function of
collector-base voltage; typical values.
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NPN video transistor BFQ225
APPLICATIONS
¢ Primarily intended for cascode (_
output and buffer stages in high O
resolution colour monitors.
DESCRIPTION .
NPN silicon transistor encapsulated
in a 3-lead plastic SOT128B package.
PINNING
PIN DESCRIPTION
1 emitter 1112l
2 collector Mezz?
3 base
Fig.1 Simplified outline SOT128B.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS TYP. MAX. UNIT
Veeo collector-base voltage open emitter - 100 \Y
Ic collector current (DC) - 100 mA
Piot total power dissipation Tmb=25°C - 3.75 w
fr transition frequency lc=25mA; Vce=10V 1 - GHz
Cre feedback capacitance lc=0;Veg=10V 1.7 - pF
T; junction temperature - 175 °C
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 100 \"
VcER collector-emitter voltage Rge = 100 Q - 95 \'
Veso emitter-base voltage open collector - 3 Vv
lc collector current (DC) see Fig.2 - 100 mA
Ic(av) average collector current see Fig.2 - 100 mA
Piot total power dissipation Tmb =25 °C; see Fig.3 - 3.75 W
Tstg storage temperature —65 +175 °C
T; junction temperature - 175 °C
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NPN video transistor BFQ225
108 MBG486 3 MBG487
}()\;s?t N
% N
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N
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N
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10 102 Veg W) 10° 0 100 T (°C) 200
Tomp = 25 °C. Ve <50 V.
Fig.2 DC SOAR. Fig.3 Power derating curve.
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rith j-mb thermal resistance from junction to | Pyt =3.75 W; Trmp =25 °C 40 K/W
mounting base
CHARACTERISTICS
T; = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
Visriceo | collector-base breakdown voltage | lc =0.1 mA; lg =0 100 - - \
Vierycer | collector-emitter breakdown voltage | Ic = 1 mA; Rge = 100 Q 95 - - \
VsreBo | emitter-base breakdown voltage lc=0;lg=0.1mA 3 - - \Y
Ices collector-emitter leakage current Vce=50V; Vge=0 - ~ 100 pHA
hee DC current gain lc=25mA;Vce=10V; 20 - -
see Fig.4
fr transition frequency lc=25mA; Vce=10V,; - 1 - GHz
f = 500 MHz; see Fig.5
Cro feedback capacitance Ic=0;Veg=10V; f=1MHz; |- 1.7 - pF
see Fig.6
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NPN video transistor BFQ225

MBG488 MBG489

0 1.2 =

fr //
ke (MHz) /

40— — 0.8

20 0.4

¢ 0 20 40 60 80 100 01 0 20 102
Ic (mA) lemA)

Vce =10 V; t, = 500 ps.

Fig.4 DC current gain as a function of collector
current; typical values.

Vce =10 V; f = 500 MHz.

Fig.5 Transition frequency as a function of
collector current; typical values.
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Fig.6 Feedback capacitance as a function of
collector-base voltage; typical values.
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NPN video transistor BFQ226

APPLICATIONS

e Primarily intended for cascode
output and buffer stages in high
resolution colour monitors.

DESCRIPTION

NPN silicon transistor encapsulated
in a 4-lead plastic SOT223 package.

PINNING U U U
1 2 3
PIN

DESCRIPTION
Top view MSB002 - 1
1 emitter
2 base
3 emitter ’ s ;
Fig.1 Simplified outline SOT223.
4 collector

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS TYP. MAX. UNIT
VeBeo collector-base voltage open emitter - 100 \Y

Ic collector current (DC) - 100 mA
Ptot total power dissipation up to Ts =60 °C - 3 W

fr transition frequency lc=25mA; Vege=10V 1 - GHz
O feedback capacitance lc=0;Veg=10V %4 - pF

T junction temperature - 175 °C
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 100 Vv
Vcer collector-emitter voltage Rge = 100 Q - 95 \Y
VeBo emitter-base voltage open collector - 3 \

lc collector current (DC) see Fig.2 - 100 mA
lcavy average collector current see Fig.2 - 100 mA
Piot total power dissipation up to Tg = 60 °C; note 1; see Fig.3 |- 3 w

Tstg storage temperature —65 +175 °C

Tj junction temperature - 175 °C
Note

1. Tsis the temperature at the soldering point of the collector pin.
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NPN video transistor BFQ226
103 MBG491 4 MBG492
Ptot
W)
<I(i\) e
m
N
102 2
N \
N
N 1 \\
N
g : A\
10 102 Vee V) 10° 0 100 T4 (°0) 200
Ts=60°C. Vee <50 V.
Fig.2 DC SOAR. Fig.3 Power derating curve.
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rinj-s thermal resistance from junction to | Pyot = 3 W; up to T = 60 °C; note 1 38.5 K/W
soldering point
Note
1. Tsis the temperature of the soldering point of the collector pin.
CHARACTERISTICS
Tj =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Ver)ceo | collector-base breakdown voltage |lc=0.1 mA;lg=0 100 - - \
Viricer | collector-emitter breakdown voltage | Ic = 1 mA; Rge = 100 Q 95 - - \%
Verjero | emitter-base breakdown voltage lc=0; lg=0.1 mA 3 - - \
Ices collector-emitter leakage current Vce=50V; Vge=0 - - 100 HA
heg DC current gain lc=25mA; Ve =10V, 20 - -
see Fig.4
fr transition frequency lc=25mA; Vee=10V; - 1 - GHz
f = 500 MHz; see Fig.5
Cre feedback capacitance lc=0;Veg=10V;f=1MHz; |- 1.7 - pF
see Fig.6
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NPN video transistor BFQ226
MBG493 MBG494
60 1.2 ]
h T //
FE (MHz) /
o — 0.8 [
20 0.4
i 0 20 40 60 80 100 010 20 50 10%
o () Ic (MA)

Vee =10 V; t, = 500 ps.

Fig.4 DC current gain as a function of collector
current; typical values.

Vee =10 V; f = 500 MHz.

Fig.5 Transition frequency as a function of
collector current; typical values.

MBG495

Cre
(pF)

f=1MHz.

Fig.6 Feedback capacitance as a function of
collector-base voltage; typical values.
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NPN video transistors

BFQ231; BFQ231A

FEATURES

e High breakdown voltages
e Low output capacitance

DESCRIPTION

NPN video transistor in a SOT54
(TO-92) plastic package.
PNP complements: BFQ251 and

¢ High gain bandwidth BFQ251A. 3 —
e Good thermal stability T
e Gold metalli.zati.c?n ensures PINNING MSB033
excellent reliability.
PIN DESCRIPTION
e L. Fig.1 Simplified outline
o Buffer/driver in high-resolution 2 colisctor (SOT54; TO-92).
colour graphics monitors. 3 |emitter
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
Veeo collector-base voltage open emitter
BFQ231 = - 100 \Y
BFQ231A - - 115 \Y
Vcer collector-emitter voltage | Rgg = 100 Q
BFQ231 - - 95 \
BFQ231A - - 110 Vv
lc collector current (DC) - -~ 300 mA
Piot total power dissipation Ts <65 °C; note 1 - - 1 W
hee DC current gain lc=50mA; Vg =10V 20 35 -
fr transition frequency lc=50mA; Vcg=10V; Tamp =25 °C
BFQ231 1 1.4 - GHz
BFQ231A 0.8 12 - GHz
Note

1. Tgis the temperature at the soldering point of the collector pin, 4 mm from the body.
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NPN video transistors

BFQ231; BFQ231A

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter
BFQ231 - 100 \
BFQ231A - 115 \
Vceo collector-emitter voltage open base
BFQ231 - 65 Vv
BFQ231A - 95 \
Vcer collector-emitter voltage Rge = 100 Q
BFQ231 - 95 \
BFQ231A - 110 Vv
Veso emitter-base voltage open collector - 3 \%
lc collector current (DC) - 300 mA
Piot total power dissipation Ts <65 °C; notes 1 and 2; see Fig.3 | - 1 w
Tstg storage temperature —65 +150 °C
T junction temperature B 150 °C
Notes
1. Tsis the temperature at the soldering point of the collector pin, 4 mm from the body.
2. Transistor mounted on a printed-circuit board with a metallized pad area of 10 mm?2.
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rih j-s thermal resistance from junction to soldering point | note 1 85 K/wW
Rih j-a thermal resistance from junction to ambient 185 K/wW
Riis-a thermal resistance from soldering point to ambient 100 KW
Note

1. Tsis the temperature at the soldering point of the collector pin.
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NPN video transistors BFQ231; BFQ231A
CHARACTERISTICS
Tj =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
VeRriceo | collector-base breakdown voltage | Ic = 0.1 mA; g =0
BFQ231 100 - - \"
BFQ231A 115 - - \"
VeRriceo | collector-emitter breakdown voltage | Ic = 10 mA; Ig = 0
BFQ231 65 - - \"
BFQ231A 95 - - Vv
Vericer | collector-emitter breakdown voltage | Ic = 10 mA; Rgg = 100 Q
BFQ231 95 - - Vv
BFQ231A 110 - - Vv
Verieso | emitter-base breakdown voltage le=0.1mA;Ic=0 3 - - Vv
lces collector-emitter cut-off current Ig=0;Vcg =50V - - 100 HA
lceo collector-base cut-off current le=0;Veg=10V - - 20 HA
hee DC current gain Ic =50 mA; Vcg = 10 V; see Fig.4 | 20 35 -
Cob collector-base capacitance lc=ic=0;Vecg=10V;f=1MHz; |- 1.8 - pF
see Fig.5
fr transition frequency Ic =50 mA; Vce = 10 V; see Fig.6
BFQ231 1 1.4 - GHz
BFQ231A 0.8 1.2 - GHz
MEA225 - 1 MEA228 - 1
400 12
Ic Ptot
(mA) W)
1.0
300
0.8 \
200 \\ 0.6
\ LY
100
\. 02
< \
\\ \
% 20 40 60 80 100 % 50 100 150 200
Veeo (V) Ts (°C)
Tamb = 25 °C.
Fig.2 DC SOAR. Fig.3 Power derating curve.
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NPN video transistors

BFQ231; BFQ231A

MEA227

50

hre

40 /

30

20

10

Ic (mA)

VCE =10V; Tamb =250

Fig.4 DC current gain as a function of
collector current; typical values.

MEA224

Ceb
(pF)

0 10 20 30 0

4
Ves (V)

f=1 MHz; Tamp = 25 °C.

Fig.5 Collector-base capacitance as a function of
collector-base voltage; typical values.

MBB476

Lo < _BFQ231
. / \
(GHz) 4 ,\\ \\
1.0 \\ \
BFQ231A
05
% 100 150
50 Ic (MA)

Vee =10 V; Tamp =25 °C.

Fig.6 Transition frequency as a function of
collector current; typical values.

1997 Oct 02

93




Philips Semiconductors

Product specification

NPN video transistors

BFQ232; BFQ232A

FEATURES

¢ High breakdown voltages
e Low output capacitance
e Good thermal stability

o Gold metallization ensures
excellent reliability.

DESCRIPTION

NPN video transistor in a SOT32
(TO-126) plastic package.

PNP complements: BFQ252 and
BFQ252A.

O

PINNING
APPLICATIONS PIN DESCRIPTION U U U
o Buffer/driver in high-resolution emitter ,
colour graphics monitors. 2 collector Topdew 1 U 2U SU MBC077 - 1
3 base
Fig.1 Simplified outline
(SOT32; TO-126).
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
Veceo collector-base voltage open emitter
BFQ232 = = 100 \
BFQ232A - - 115 \Y
Vcer collector-emitter voltage Rge = 100 Q
BFQ232 - - 95 \Y
BFQ232A - — 110 Vv
lc collector current (DC) - - 300 mA
Ptot total power dissipation Ts < 115 °C; note 1; see Fig.3 = - 3 W
hee DC current gain lc=50mA; Vce=10V; Tqmp=25°C |20 35 -
fr transition frequency lc =50 mA; Vcg =10 V; f = 100 MHz;
BFQ232 Tamp =25 °C 1 1.4 - GHz
BFQ232A 0.8 1:2 - GHz
Note

1. T is the temperature at the soldering point of the collector pin.
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NPN video transistors BFQ232; BFQ232A
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter
BFQ232 - 100 \
BFQ232A - 115 \
Vceo collector-emitter voltage open base
BFQ232 - 65 Vv
BFQ232A - 95 Vv
VcER collector-emitter voltage Rge =100 Q
BFQ232 - 95 Vv
BFQ232A — 110 "
Vego emitter-base voltage open collector - 3 \%
lc collector current (DC) - 300 mA
Piot total power dissipation Ts < 115 °C; note 1; see Fig.3 - 3 w
Tstg storage temperature -65 +175 °C
Tj junction temperature - 175 °C
Note

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

THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE | UNIT
Rith j-s thermal resistance from junction to soldering point Ts < 115 °C; note 1 20 KW
Note

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

NPN video transistors

BFQ232; BFQ232A

CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
V(BR)CBO collector-base breakdown voltage |lc=0.1 mA; lg=0
BFQ232 100 - - Vv
BFQ232A 115 - - Vv
V(BRr)cEO collector-emitter breakdown voltage | Ic = 10 mA; Ig =0
BFQ232 65 - - Vv
BFQ232A 95 - - \"
V(BR)CER collector-emitter breakdown voltage | Ic = 10 mA; Rge = 100 Q
BFQ232 95 - - \Y
BFQ232A 110 - - Vv
V(BR)EBO emitter-base breakdown voltage le=0.1mA;Ic=0 3 - - \%
lces collector-emitter cut-off current Is=0; Vce=50V - - 100 uA
lcBo collector-base cut-off current le=0;Vecg=50V - - 20 A
hee DC current gain lc=50mA; Vcg=10V; 20 35 -
Tamb = 25 °C; see Fig.4
fr transition frequency lc=50mA; Vcg=10V;
BFQ232 f=100 MHz; Tamp = 25 °C; 1 14 |- GHz
BFQ232A el o 08 |12 |- GHz
Ceb collector-base capacitance lc=0;Veg=10V;f=1MHz; |- 2 - pF
Tamb = 25 °C; see Fig.5
400 MBB88o 4 MBB8g5
Ic | Piot
(mA) [ w)
300 ; 3
|
200 ‘ \ 2
L]
100 1 \
~ \
0 0
0 20 40 60 80 0 50 100 150 200
Veeo V) Ts (°C)
Fig.2 DC SOAR. Fig.3 Power derating curve.
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NPN video transistors

BFQ232; BFQ232A

MBB434
50
hre
40 /”—\\
30 \
20
0 100 200 300
Ic (mA)

Vee = 10 V; Tamp = 25 °C.

Fig.4 DC current gain as a function of
collector current; typical values.

MBB879

Ceb
(pF)

\\\

0 10 20 30 0

4
Ves (V)

f=1MHz; Tamp =25 °C.

Fig.5 Collector-base capacitance as a function of
collector-base voltage; typical values.

MBB881

2.0
fr
(GH2)
1.5 //—\\
/AT
BFQ232A BFQ232
1.0
0.5 \
(o] 50 100 IC (MA) 150

Ve = 10 V; f = 100 MHZ; Tamy = 25 °C.

Fig.6 Transition frequency as a function of
collector current; typical values.
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NPN video transistors BFQ235; BFQ235A
FEATURES DESCRIPTION
¢ High breakdown voltages NPN video transistor in a SOT128B A N
« Low output capacitance (TO-202) plastic package. O
) - . PNP complements: BFQ255 and
¢ High gain bandwidth BFQ255A.
e Good thermal stability
e Gold metallizati.on ensures PINNING — =
excellent reliability.
PIN DESCRIPTION
APPLICATIONS 1 emitter
« CRT amplifier buffer/driver in 2 | collector rl
high-resolution colour graphics 3 base
monitors.
1| 2[|3
MGA323
Fig.1 Simplified outline
(SOT128B; TO-202).
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vceo collector-base voltage open emitter
BFQ235 - - 100 Vv
BFQ235A - - 115 Vv
Vcer collector-emitter voltage Rge = 100 Q
BFQ235 - - 95 \"
BFQ235A - = 110 \
Ic collector current (DC) - - 300 mA
Piot total power dissipation Ts <100 °C; note 1 - - 3 W
hee DC current gain lc=50mA; Ve =10V; Tamp =25 °C |20 35 -
fr transition frequency Ic=50mA; Vce=10V; Tamp =25 °C
BFQ235 1 1.4 - GHz
BFQ235A 0.8 1.2 - GHz

Note
1. Tgis the temperature at the soldering point of the collector pin.
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NPN video transistors BFQ235; BFQ235A
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter
BFQ235 - 100 Vv
BFQ235A - 115 Vv
Vceo collector-emitter voltage open base
BFQ235 - 65 \
BFQ235A - 95 Vv
Vcer collector-emitter voltage Rge =100 Q
BFQ235 - 95 \
BFQ235A o 110 Vv
VEBO emitter-base voltage open collector - 3 \
lc collector current (DC) - 300 mA
Ptot total power dissipation Ts <100 °C; note 1; see Fig.3 - 3 W
Tstg storage temperature —65 +150 °C
T junction temperature - 175 °C
Note

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

THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rih j-s thermal resistance from junction to soldering point | Ts < 100 °C; note 1 25 KW
Note

1. Tsis the temperature at the soldering point of the collector pin.
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NPN video transistors BFQ235; BFQ235A
CHARACTERISTICS
Tj =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. [ MAX. | UNIT
V@eRriceo | collector-base breakdown voltage | Ic = 0.1 mA; Ig =0
BFQ235 100 |- - Vv
BFQ235A 115 |- - Vv
Ver)ceo | collector-emitter breakdown voltage | Ic = 10 mA; Ig = 0
BFQ235 65 - - \"
BFQ235A 95 - - Vv
Vericer | collector-emitter breakdown voltage | Ic = 10 mA; Rgg = 100 Q
BFQ235 95 - - Vv
BFQ235A 110 |- - Vv
V(erieeo | emitter-base breakdown voltage le=0.1mA;Ic=0 3 - - \Y
lces collector cut-off current lg=0; Vcg =50V - - 100 |pA
lcBo collector cut-off current le=0; Vg =50V - - 20 A
hee DC current gain lc =50 mA; Vce =10 V; Tamp =25 °C; | 20 35 -
see Fig.4
fr transition frequency lc =50 mA; Vce =10 V; f = 100 MHz;
BFQ235 Tamb = 25 °C; see Fig.6 1 14 |- GHz
BFQ235A 0.8 1.2 |- GHz
Cob collector-base capacitance lc=0;Vgg=10V; f=1MHz; - 2 - pF
Tamb = 25 °C; see Fig.5

MBB887 MBB8s8
400 4
Ic Ptot
(mA) W)
300 3

200 \ 2

100 1
S
\
T—
0 0 I
0 20 40 60 80 0 50 100 150 200
Veeo (V) Ts (°C)
Fig.2 DC SOAR. Fig.3 Power derating curve.
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NPN video transistors

BFQ235; BFQ235A

MBB891
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hre
40 // =
/
30
20
0 100 200 300

Ic (mA)

Vee=10V; Tamp =25 °C.

Fig.4 DC current gain as a function of
collector current; typical values.
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Fig.5 Collector-base capacitance as a function of
collector-base voltage; typical values.
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Fig.6 Transition frequency as a function of
collector current; typical values.
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NPN video transistors

Product specification
R A B S e O e P N T, e S e B R T S B,

BFQ236; BFQ236A

FEATURES

e High breakdown voltages
e Low output capacitance
¢ High gain bandwidth

e Good thermal stability

DESCRIPTION

NPN video transistor in a SOT223
plastic package. PNP complements:
BFQ256 and BFQ256A.

] PINNING
e Gold metallization ensures
excellent reliability PIN DESCRIPTION
o Surface mounting. 1 emitter U U U
2 base 1 2 3
APPLICATIONS 3 emitter Top view MSB002 - 1
o CRT amplifier buffer/driver in 4 collector
high-resolution colour graphics Fig.1  Simplified outline
monitors. (SOT223).
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
Veceo collector-base voltage open emitter
BFQ236 - - 100 Vv
BFQ236A N _ 115 v
Vcer collector-emitter voltage Rge = 100 Q
BFQ236 - - 95 Vv
BFQ236A _ = 110 v
Ilc collector current (DC) = - 300 mA
Piot total power dissipation Ts <115 °C; note 1 - - 2 w
hee DC current gain Ic =50 mA; Vg = 10 V; see Fig.4 20 35 -
fr transition frequency Ilc =50 mA; Vce =10V, f = 100 MHz
BFQ236 1 1.4 - GHz
BFQ236A 0.8 1.2 - GHz
Note

1. Tsis the temperature at the soldering point of the collector lead.
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NPN video transistors BFQ236; BFQ236A
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veso collector-base voltage open emitter
BFQ236 - 100 \
BFQ236A - 115 \"
Vceo collector-emitter voltage open base
BFQ236 - 65 \"
BFQ236A - 95 \
Vecer collector-emitter voltage Rge =100 Q
BFQ236 - 95 \'
BFQ236A - 110 Vv
Veso emitter-base voltage open collector - 3 \
Ic collector current (DC) - 300 mA
Piot total power dissipation Ts £ 115 °C; note 1; see Fig.3 - 2 W
Tstg storage temperature -65 +150 °C
Ti junction temperature - 175 °C
Note

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

THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE | UNIT

Rth j-s thermal resistance from junction to soldering point | Ts = 115 °C; Pyt =2 W, 30 K/W
notes 1 and 2

Notes
1. Tsis the temperature at the soldering point of the collector lead.
2. Device mounted on a printed-circuit board measuring 40 x 40 x 1 mm (collector pad 35 x 17 mm).
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NPN video transistors BFQ236; BFQ236A
CHARACTERISTICS
T =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
V(BR)CBO collector-base breakdown voltage lc =100 pA; lg =0
BFQ236 100 - - \"
BFQ236A 115 - - Vv
V(Br)cEO collector-emitter breakdown voltage | Ic = 10 mA; Iz =0
BFQ236 65 - - \"
BFQ236A 95 - - \"
V(BR)CER collector-emitter breakdown voltage | Ic = 1 mA; Rgg = 100 Q
BFQ236 95 - - \"
BFQ236A 110 - - Vv
Ices collector-emitter cut-off current lg=0;Vcg =50V == - 100 HA
Icso collector-base cut-off current le=0;Veg=50V - - 20 LA
hee DC current gain lc=50mA; Vee=10V; 20 35 -
see Fig.4
Ce collector capacitance le=ig=0;Veg=10V; - 1.8 - pF
f=1MHz
Cup collector-base capacitance lc=ic=0;Veg=10V; - 1.5 - pF
f=1 MHz; see Fig.6
fr transition frequency lc=50mA; Vcg=10V;
BFQ236 f=100 MHz; see Fig.5 1 14 |- GHz
BFQ236A 0.8 1.2 - GHz
400 MRA604 3 MRA600
Ic P

300

|
o\ ’ \\

BFQ?aG BFQ236A |

. 0
O 40 80 120 0 50 100 150 200
Vecer (V) T, (°C)

Rge <100 Q.

Fig.2 DC SOAR. Fig.3 Power derating curve.
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NPN video transistors BFQ236; BFQ236A
MBB434 MBC969
50 2.0
h fr
FE (GHz)
40 / \ 1.5 /A
/ \ BFQ236A BFQ236
30 1.0
a5 %% 50 100 150
0 100 200 I (mA) 300 Ic (mA)
Vee=10V. Ve = 10 V; Tamp = 25 °C.
Fig.4 DC current gain as a function of Fig.5 Transition frequency as a function of
collector current; typical values. collector current; typical values.
MRA602
5
Ceb
(pF)
4
i
27N
N
\\\
i
0
0 5 10 15 20 25 30 35
Ves (V)
lc=0;f=1MHz.
Fig.6 Collector-base capacitance as a function of
collector-base voltage; typical values.
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PNP video transistor BFQ241
APPLICATIONS PINNING
¢ Primarily intended for buffer stages PIN DESCRIPTION |
in high resolution colour monitors. 2
1 base 3 =
2 | collector =
DESCRIPTION 3 P =
PNP silicon transistor encapsulated
% 3-lead plastic SOTS4 pacxape. Fig.1 Simplifid outline SOT54.

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS TYP MAX UNIT
Veeo collector-base voltage open emitter - -100 \Y

lc collector current (DC) - -100 mA
Piot total power dissipation upto Tg=60°C - 1:15 w

fr transition frequency lc=-25mA; Vcg=-10V 1 - GHz
Cre feedback capacitance lc=0;Vgg=-10V 1.7 - pF

T; junction temperature - 150 °C
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN MAX UNIT
Veeo collector-base voltage open emitter - -100 \%
VceR collector-emitter voltage Rge = 100 Q - -95 \
Veso emitter-base voltage open collector - -3 \%

lc collector current (DC) see Fig.2 - -100 mA
Ic(av) average collector current see Fig.2 - -100 mA
Piot total power dissipation up to Ts = 60 °C; note 1; see Fig.3 - 1.15 w

Tstg storage temperature —65 +150 °C

T; junction temperature - 150 °C
Note

1. Tsis the temperature at the soldering point of the collector pin.
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PNP video transistor BFQ241
1 03 MBG496 12 MBG497
o Ptot \
(mA) (W) N
-10% = 08 \\
\
U \
™N
-10 N 0.4
\
e . N 0
-10 -10 Vee V) -10 0 50 100 T5/(°C) 150
Ts=60°C. Vee <-50 V.
Fig.2 DC SOAR. Fig.3 Power derating curve.
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-s thermal resistance from junction to | Pyt = 1.15 W; up to T = 60 °C; note 1 78 KW
soldering point
Note

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

CHARACTERISTICS
T; =25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN TYP MAX | UNIT
Vigriceo | collector-base breakdown voltage | lc =-0.1mA; lg =0 -100 |- - \Y
Verycer | collector-emitter breakdown voltage | Ic = -1 mA; Rgg = 100 Q -95 - - \Y
Verieso | emitter-base breakdown voltage lc =0; lg =-0.1 mA -3 - - \
Ices collector-emitter leakage current Vce=-50V; Vge=0 - - -100 LA
hre DC current gain lc =-25mA; Vcg=-10V; 20 - -
see Fig.4
fr transition frequency lc=-25mA; Vce=-10V; - i) - GHz
f = 500 MHz; see Fig.5
Cre feedback capacitance lc=0;Vgg=-10V; - y 1574 - pF
f =1 MHz; see Fig.6
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PNP video transistor BFQ241
MBG498 MBG499
80 12
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Ve =-10 V; t, = 500 ps.

Fig.4 DC current gain as a function of collector
current; typical values.

Vce =10 V; f = 500 MHz.

Fig.5 Transition frequency as a function of
collector current; typical values.
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Fig.6 Feedback capacitance as a function of
collector-base voltage; typical values.
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PNP video transistor BFQ242
APPLICATIONS
o Primarily intended for cascode
output and buffer stages in high
resolution colour monitors. Q
DESCRIPTION
PNP silicon transistor encapsulated
in a 3-lead plastic SOT32 package. U
PINNING
Top view 1 3U
PIN DESCRIPTION MBEDZ7d
1 emitter
2 collector " s -
Fig.1 Simplified outline SOT32.
3 base
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS TYP. MAX. UNIT
Veeo collector-base voltage open emitter - -100 \Y
Ic collector current (DC) - -100 mA
Ptot total power dissipation Tmb =25°C - 5 w
fr transition frequency lc=-25mA; Vce=-10V 1 - GHz
Cre feedback capacitance lc=0;Vgg=-10V 17 - pF
T junction temperature - 175 °C
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - -100 \
VGER collector-emitter voltage Rge = 100 Q - -95 Y
Veso emitter-base voltage open collector - -3 \%
Ic collector current (DC) see Fig.2 - -100 mA
Icav) average collector current see Fig.2 - -100 mA
Piot total power dissipation Tmp = 25 °C; see Fig.3 - 5 w
Tstg storage temperature -65 +175 °C
T; junction temperature = 175 °C
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Product specification

PNP video transistor BFQ242
4 03 MBG501 6 . MBG502
Prot ’
Ic (W]
(mA)
4 \\
102 \\
N . N
\\
5 | 5 a 1
-10 -102 Veg W) -108 0 100 Tmp (°C) 200
Trmp =25 °C. Ve <-50 V.
Fig.2 DC SOAR. Fig.3 Power derating curve.
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rih j-mb thermal resistance from junctionto | Piyt=5W; Tp =25 °C 30 KW
mounting base
CHARACTERISTICS
T; = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
VRrico | collector-base breakdown voltage | Ic =-0.1 mA; Ig =0 -100 - - \%
VRricer | collector-emitter breakdown voltage | Ic = -1 mA; Rge = 100 Q -95 - - Vv
V(BriEBO | €mitter-base breakdown voltage lc=0; lg=-0.1 mA -3 — - \Y
Ices collector-emitter leakage current Vee=-50V; Vge =0 - - -100 UA
hee DC current gain lc=-25mA; Vce=-10V,; 20 - -
see Fig.4
fr transition frequency lc=-25mA; Vce=-10V; - 1 - GHz
f =500 MHz; see Fig.5
Crs feedback capacitance lc=0;Vgg=-10V; - 7 - pF
f=1 MHz; see Fig.6
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Product specification

PNP video transistor BFQ242
MBG503 MBG504
80 1.2
t
Pre (M:iz)
60 N
—— 0.8 /
ra N
40
0.4
20
o 9 -20 -50 2
0 -20 -40  -60 -a(|>c (mA—)mo -10 Ic (mA) —10

Vee =-10V; t; = 500 ps.

Fig.4 DC current gain as a function of collector
current; typical values.

Vee =-10V; f = 500 MHz.

Fig.5 Transition frequency as a function of
collector current; typical values.

MBG505

Cre
(PF) \
5 \
4N
3
2 F—
1
0
0 -2 -4 -6 -8 -10
VCB V)
f=1MHz.

Fig.6 Feedback capacitance as a function of
collector-base voltage; typical values.
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Product specification

PNP video transistor BFQ245
APPLICATIONS
¢ Primarily intended for cascode /
output and buffer stages in high O
resolution colour monitors.
DESCRIPTION -
PNP silicon transistor encapsulated
in a 3-lead plastic SOT128B package.
PINNING
PIN DESCRIPTION
1 emitter 1l 2
2 | collector A
3 base
Fig.1 Simplified outline SOT128B.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS TYP. MAX. UNIT
Veeo collector-base voltage open emitter - -100 Vv
Ic collector current (DC) - -100 mA
Piot total power dissipation Tmp=25°C - 3.75 W
fr transition frequency lc=-25mA; Vcg=-10V 1 - GHz
Cre feedback capacitance lc=0;Vgg=-10V 17 - pF
T junction temperature = 175 °C
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - -100 \
Vcer collector-emitter voltage Rge = 100 Q - -95 \%
Veso emitter-base voltage open collector - -3 Vv
Ic collector current (DC) see Fig.2 - -100 mA
Ic(av) average collector current see Fig.2 - -100 mA
Piot total power dissipation Tmb = 25 °C; see Fig.3 - 3.75 W
Tstg storage temperature -65 +175 °C
T junction temperature - 175 °C
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Product specification

PNP video transistor BFQ245
-10% Yoo 4 MBG507
:"tot N
W)
lc A \\
(mA)
-10% 2 \\
N
4 N
N
-10 0
-10 -102 Veg(v)  -10° 0 100 Tmp (°C) 200
Trmb = 25 °C. Vee <-50 V.
Fig.2 DC SOAR. Fig.3 Power derating curve.
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rth j-mb thermal resistance from junction to | Piot = 3.75 W; Tp =25 °C 40 K/W
mounting base
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
Vericeo | collector-base breakdown voltage | lc =-0.1 mA; g =0 -100 - - Vv
Vericer | collector-emitter breakdown voltage | Ic = —1 mA; Rgg = 100 Q -95 - - \
Verjeeo | emitter-base breakdown voltage lc=0;lg=-0.1 mA -3 - - \
lces collector-emitter leakage current Vece=-50V; Vge =0 - - -100 LA
hee DC current gain lc=-25mA; Vce=-10V; 20 - -
see Fig.4
fr transition frequency lc=-25mA; Vce=-10V; - 1 - GHz
f = 500 MHz; see Fig.5
Cre feedback capacitance lc=0;Veg=-10V; - 1.7 - pF
f=1 MHz; see Fig.6
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Product specification

PNP video transistor BFQ245
MBG508 MBG509
80 12
f.
Pre (MLZ)
60 N
— 0.8 /
=
40
0.4
20
? 0 20 -40 -60 100 2 -20 -50 102
< b o)~

Vee =-10V; tp = 500 ps.

Fig.4 DC current gain as a function of collector
current; typical values.

Ve =-10V; f = 500 MHz.

Fig.5 Transition frequency as a function of
collector current; typical values.
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& 510
Cre
(pF)

5

4 \
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T
1
0
0 -2 -4 -8 -10
Veg (V)
f=1MHz.

Fig.6 Feedback capacitance as a function of
collector-base voltage; typical values.
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PNP video transistor

APPLICATIONS

e Primarily intended for cascode
output and buffer stages in high
resolution colour monitors.

DESCRIPTION

PNP silicon transistor encapsulated
in a 4-lead plastic SOT223 package.

PINNING
PIN DESCRIPTION
1 emitter
2 base
3 emitter
4 collector

Product specification

BFQ246

L

Top view

Fig.1 Simplified outline SOT223.

.

MSB002 - 1

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS TYP. MAX. UNIT
Veso collector-base voltage open emitter - -100 Vv

lc collector current (DC) - -100 mA
Ptot total power dissipation up to Ts =60 °C - 3 W

fr transition frequency Ilc=-25mA; Vcg =-10V 1 - GHz
Cre feedback capacitance lc=0;Vgg=-10V 1.7 - pF

T junction temperature - 175 °C
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - -100 \Y
Vcer collector-emitter voltage Rge = 100 Q - -95 \
Veso emitter-base voltage open collector - -3 Vv

lc collector current (DC) see Fig.2 - -100 mA
Ic(av) average collector current see Fig.2 - -100 mA
Pot total power dissipation up to Ts = 60 °C; note 1; see Fig.3 |- 3 w

Tstg storage temperature -65 +175 °C

T junction temperature - 175 °C
Note

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

PNP video transistor BFQ246
1 03 MBG511 4 MBG512
F’tot
W)
Ic "
(mA)
L
-10? 2
N\ \
N
NG 1 \\
N
e 2 3 0o 100 0 200
-10 10 Veg (V) -10 T5 (°C)
Ts=60°C. Vee <-50 V.
Fig.2 DC SOAR. Fig.3 Power derating curve.
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rthj-s thermal resistance from junction to | Pyt =3 W; up to Ts = 60 °C; note 1 38.5 KW
soldering point
Note
1. Tsis the temperature of the soldering point of the collector pin.
CHARACTERISTICS
Tj =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
Vericeo | collector-base breakdown voltage |lc =-0.1 mA; I =0 -100 - - \%
Viericer | collector-emitter breakdown voltage | Ic = —1 mA; Rgg = 100 Q -95 - - Vv
VeriEBO | emitter-base breakdown voltage lc=0;lg=-0.1mA -3 - - Vv
Ices collector-emitter leakage current Vce=-50V; Vge =0 - = -100 HA
heg DC current gain lc=-25mA;Vce=-10V; 20 - -
see Fig.4
fr transition frequency lc=-25mA; Ve =-10V; - 1 - GHz
f = 500 MHz; see Fig.5
Cie feedback capacitance lc=0;Vgg=-10V; - 1.7 - pF
f =1 MHz; see Fig.6
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Product specification

PNP video transistor

BFQ246

MBG513
80

hee

60

40

20

0 -20 40  -60 -80 100
I (mA)

Ve =-10V; t; = 500 ps.

Fig.4 DC current gain as a function of collector
current; typical values.

MBG514

0.4

Ic (ma) 1%

Ve =-10V; f = 500 MHz.

Fig.5 Transition frequency as a function of
collector current; typical values.

MBGS515
6
Cre
(PF)
5
4 \\
3 \\
2 \\
\\
\\.N~~
1
0
o -2 -4 -6 -8 -10
Ves V)
f=1MHz.

Fig.6 Feedback capacitance as a function of
collector-base voltage; typical values.
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PNP video transistors

FEATURES

¢ High breakdown voltages
¢ Low output capacitance
¢ High gain bandwidth

¢ Good thermal stability

DESCRIPTION

PNP video transistor in a SOT54
(TO-92) plastic package.

NPN complements: BFQ231 and
BFQ231A.

Product specification

BFQ251; BFQ251A

®

¢ Gold metallization ensures PINNING Mz;
excellent reliability.
PIN DESCRIPTION
AFFLICARIONS : e Fig.1 Simplified outline
« Buffer/driver in high-resolution 2 collector (SOT54; TO-92).
colour graphics monitors. 3 emitter
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
Veeo collector-base voltage open emitter
BFQ251 - - -100 |V
BFQ251A - - -115 \%
Vcer collector-emitter voltage Rge = 100 Q
BFQ251 - - -95 Vv
BFQ251A - - -110 |V
1) collector current (DC) - - -300 |mA
Piot total power dissipation Ts < 65 °C; note 1 - - 1 w
hee DC current gain lc =-50 mA; Vce=-10V 20 30 -
fr transition frequency lc=-50mA; Vg =-10V; Tamp =25 °C
BFQ251 1 1.3 - GHz
BFQ251A 0.8 1.2 - GHz
Note

1. Tsis the temperature at the soldering point of the collector pin, 4 mm from the body.
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PNP video transistors BFQ251; BFQ251A
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter
BFQ251 - -100 \
BFQ251A - -115 Vv
Vceo collector-emitter voltage open base
BFQ251 - -65 Vv
BFQ251A - -95 \
Vcer collector-emitter voltage Rge = 100 Q
BFQ251 - -95 \'
BFQ251A - -110 Vv
Vego emitter-base voltage open collector - -3 \
Ic collector current (DC) - -300 mA
Piot total power dissipation Ts <65 °C; notes 1 and 2; - 1 w
see Fig.3
Tstg storage temperature —65 +150 °C
T junction temperature - 150 °C
Notes

1. Tsis the temperature at the soldering point of the collector pin, 4 mm from the body.
2. Transistor mounted on a printed-circuit board with a metallized pad area of 10 mm2.

THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE | UNIT
Rinj-s thermal resistance from junction to soldering point note 1 85 KW
Rihja thermal resistance from junction to ambient 185 KW
Rih s-a thermal resistance from soldering point to ambient 100 KW
Note

1. Tsis the temperature at the soldering point of the collector pin, 4 mm from the body.
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Product specification

PNP video transistors

BFQ251; BFQ251A

CHARACTERISTICS
T; = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vericeo | collector-base breakdown voltage |lc=-0.1 mA; lg=0
BFQ251 -100 |- - \
BFQ251A -115 |- - Vv
Vericeo | collector-emitter breakdown voltage |Ic =-10 mA; Ig =0
BFQ251 -65 |- - \"
BFQ251A -95 |- - Vv
VeRr)cer | collector-emitter breakdown voltage | Ic = =10 mA; Rgg = 100 Q
BFQ251 -95 |- - \
BFQ251A -110 |- - Vv
V@rieso | emitter-base breakdown voltage lE=-0.1mA;Ic=0 -3 - - Vv
lces collector-emitter cut-off current Ig=0; Veg=-50V - - -100 |pA
leeo collector-base cut-off current le=0;Veg=-50V - - -20 |uA
hee DC current gain lc =-50 mA; Vce =-10 V; see Fig.4 |20 30 -
Ceb collector-base capacitance lc=ic=0;Veg=-10V; f=1 MHz; - 2 - pF
see Fig.5
fr transition frequency lc =-50; Vgg =—-10 V; see Fig.6
BFQ251 1 1.3 - GHz
BFQ251A 0.8 1,2 - GHz
MEA232 - 1 MEA228 - 1
-400 12
| Ptot
© (W)
(mA) 1.0
-300
0.8 \
-200 \ 0.6
\ 0.4 i \
-100
| 0.2
< \
T~
, H\\_J , \
—20 —40 —60 -80 ~100 0 50 100 150 200
Veeo (V) Ts(°0)
Tamp = 25 °C.
Fig.2 DC SOAR. Fig.3 Power derating curve.
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PNP video transistors BFQ251; BFQ251A

MEA231 MEA229
40 6

\ Ceb
(pF)
30 a
\ 4
20

hre

-
0 0
0 -100 -200 -300 0 -10 -20 -30 -40
Ic (mA) Veg (V)
Vg =10 V; Tamp = 25 °C. f =1 MHZ; Tamb = 25 °C.
Fig.4 DC currentgain as a function of collector Fig.5 Collector-base capacitance as a function of
current; typical values. collector-base voltage; typical values.
MBB475
2.0
fr
(GHz)
15
BFQ251
P —————
‘\
BFQ251A
1.0
0.5 S
0 -50 -100 -150

Ic (MA)

Vee =—10V; Tamp = 25 °C.

Fig.6 Transition frequency as a function of
collector current; typical values.
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Product specification

PNP video transistors

BFQ252; BFQ252A

FEATURES

e High breakdown voltages

¢ Low output capacitance

e Optimum temperature profile
e Excellent reliability properties.

DESCRIPTION

PNP video transistor in a SOT32
(TO-126) plastic package.

NPN complements: BFQ232 and
BFQ232A.

O

PINNING
APPLICATIONS
PIN DESCRIPTION
o Buffer/driver in high-resolution -
colour graphics monitors. 1 emitter
2 collector Top view 1 U ZU SU
MBCO077 - 1
3 base
Fig.1 Simplified outline
(SOT32; TO-126).
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
Veeo collector-base voltage open emitter
BFQ252 - - -100 \%
BFQ252A - - -115 Vv
Vcer collector-emitter voltage | Rgg = 100 Q
BFQ252 - ~ -95 Vv
BFQ252A - - -110 \"
Ic collector current (DC) - - -300 mA
Piot total power dissipation Ts £ 115 °C; note 1 - - 3 W
hee DC current gain lc=-50mA; Vce=-10V; Tamp =25 °C |20 30 -
fr transition frequency lc =-50 mA; Vcg =-10V; f = 100 MHz;
BFQ252 Tamb =25 °C 1 1.3 = GHz
BFQ252A 0.8 1.2 - GHz
Note

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

1997 Oct 02

122



Philips Semiconductors Product specification

PNP video transistors BFQ252; BFQ252A
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veso collector-base voltage open emitter
BFQ252 - -100 \Y
BFQ252A - -115 \Y
Vceo collector-emitter voltage open base
BFQ252 - -65 Vv
BFQ252A - 95 \Y
VcER collector-emitter voltage Rge = 100 Q
BFQ252 - -95 Vv
BFQ2552A - -110 \Y
Veso emitter-base voltage open collector - -3 \Y
lc collector current (DC) - -300 mA
Piot total power dissipation Ts <115 °C; note 1; see Fig.3 - 3 W
Tstg storage temperature —65 +150 °C
T junction temperature - 175 °C
Note

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

THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE | UNIT
Rith j-s thermal resistance from junction to soldering point | T < 115 °C; note 1 20 KW
Note

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

PNP video transistors

BFQ252; BFQ252A

CHARACTERISTICS
T; = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Viericeo | collector-base breakdown voltage | Ic =-0.1 mA; lg =0
BFQ252 -100 |- - \
BFQ252A -115 |- - Vv
Verjceo | collector-emitter breakdown voltage | Ic =-10 mA; Ig =0
BFQ252 -65 (- - \"
BFQ252A -95 |- - \"
Vericer | collector-emitter breakdown voltage | Ic = -10 mA; Rgg = 100 Q
BFQ252 -95 |- - Vv
BFQ252A -110 |- - Vv
Verieeo | emitter-base breakdown voltage le=-01mA;Ic=0 -3 - - Vv
Ices collector-emitter cut-off current Ig=0; Vcg=-50V - - -100 |pA
lceo collector-base cut-off current le=0;Veg=-50V - - -20 |pA
hee DC current gain lc=-50 mA; Vce=-10V; 20 30 =
Tamb = 25 °C; see Fig.4
Cob collector-base capacitance lc=ic=0;Veg=-10V;f=1MHz; |- 2.5 - pF
Tamb = 25 °C; see Fig.5
fr transition frequency lc=-50mA; Vce=-10V;
BFQ252 f =100 MHz; Tamp = 25 °C; see Fig.6 | 4 13 B GHz
BFQ252A 0.8 1.2 - GHz
400 MBB893 4 MBB895
Ic Ptot
(mA) (W)

-300

-200 \

-100

I~
0
0 -20 —40 -60 -80
Veeo (V)
Fig.2 DC SOAR.

Fig.3 Power derating curve.

50 200
Ts (°C)
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PNP video transistors BFQ252; BFQ252A
50 MBB449 6 MBB892
Ceb
heg (PF)
40 . \

3 N

30 /’ \
2 I —

20 1

0 -100 -200 -300 0 -10 -20 -30 -40
Ic (mA) Vg (V)
Ve = 10 V; Tamp = 25 °C. f=1MHz; Tamp = 25 °C.
Fig.4 DC current gain as a function of Fig.5 Collector-base capacitance as a function of
collector current; typical values. collector-base voltage; typical values.
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2.0
fr
(GHz)
15
— | BFQ252
1.0 1
/ BFQ252A
0.5
0 -50 10 150

Ve =-10V; f = 100 MHz; Tamp = 25 °C.

Fig.6 Transition frequency as a function of
collector current; typical values.
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PNP video transistors BFQ255; BFQ255A
FEATURES DESCRIPTION
e High breakdown voltages PNP video transistor in a SOT128B
e Low output capacitance (TO-202) plastic package. O

NPN complements: BFQ235 and

e High gain bandwidth BFQ235A.
e Good thermal stability . o
¢ Gold metallization ensures PINNING
excellent reliability.
PIN DESCRIPTION
APPLICATIONS 1 emitter _L
o Buffer/driver in high-resolution 2 collector
colour graphics monitors. 3 base
1([2]|3
MGA323
Fig.1  Simplified outline
(SOT128B; TO-202).
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
Veeo collector-base voltage | open emitter
BFQ255 - - -100 \
BFQ255A - - -115 \
VcER collector-emitter voltage | Rgg = 100 Q
BFQ255 - = -95 \
BFQ255A - - -110 \
Ic collector current (DC) - - -300 mA
Piot total power dissipation | Tq < 100 °C; note 1 - - 3 W
hee DC current gain lc=-50mA; Vce=-10V; Tamp=25°C |20 30 -
fr transition frequency lc =-50 mA; Vce =-10V; f = 100 MHz;
BFQ255 Tamb =25 °C 1 1.3 - GHz
BFQ255A 0.8 1.2 - GHz

Note

1. Tsis the temperature at the soldering point of the collector pin.
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PNP video transistors BFQ255; BFQ255A
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter
BFQ255 - -100 Vv
BFQ255A - -115 \%
Vceo collector-emitter voltage open base
BFQ255 - —65 \Y
BFQ255A - -95 \
Vcer collector-emitter voltage Rge =100 Q
BFQ255 - -95 \Y
BFQ255A - -110 \
Veso emitter-base voltage open collector - -3 \%
Ic collector current (DC) - -300 mA
Piot total power dissipation Ts <100 °C; note 1; see Fig.3 - 3 w
Tstg storage temperature -65 +150 °C
T; junction temperature - 175 °C
Note

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

THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rthj-s thermal resistance from junction to soldering point | Ts < 100 °C; note 1 25 K/W
Note

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

PNP video transistors

BFQ255; BFQ255A

CHARACTERISTICS
Tj =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vriceo | collector-base breakdown voltage | Ic =-0.1 mA; lg =0
BFQ255 -100 |- - \
BFQ255A -115 |- - \"
Vericeo | collector-emitter breakdown voltage | lc = -10 mA; Ig = 0
BFQ255 -66 |- - Vv
BFQ255A -95 |- - Vv
Vricer | collector-emitter breakdown voltage | Ic = —=10 mA; Rgg = 100 Q
BFQ255 -95 |- - Vv
BFQ255A -110 |- - \"
Vrieso | emitter-base breakdown voltage le=-0.1mA;Ic=0 -3 - - \%
lces collector-emitter cut-off current Ig=0; Vg =-50 V - - -100 |pA
lceo collector-base cut-off current le=0;Veg=-50V - - -20 |pA
hee DC current gain lc=-50mA; Vce=-10V; 20 30 -
Tamb = 25 °C; see Fig.4
Ceb collector-base capacitance lc=0;Veg=-10V; f=1 MHz; - 2 - pF
see Fig.5
fr transition frequency lc=-50mA; Vcg=-10V;
BFQ255 f =100 MHz; Tamp = 25 °C; see Fig.6 | 4 1.3 _ GHz
BFQ255A 0.8 1.2 - GHz
500 MEA333 y MBB838
lc P
tot
(mA) w)
-400
3
-300
2
-200 ‘ \
1
-100
\
0 0
0 -20 —40 —60 -80 0 50 100 150 200
Vceo V) Ts (°C)
Fig.2 DC SOAR. Fig.3 Power derating curve.
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Product specification

PNP video transistors

BFQ255; BFQ255A

MEA332

50

40

30 7 \

10

0 -100 -200 -300
Ic (mA)

Veg =-10 V; Tamp = 25 °C.

Fig.4 DC current gain as a function of
collector current; typical values.

MEA331

Ceb
(PF)

f=1MHZ; Tamp = 25 °C.

Fig.5 Collector-base capacitance as a function of
collector-base voltage; typical values.
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fr
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0 -50 1 1

~100 =
Ic (MA)

Vee =-10V; f = 100 MHz; Tamp = 25 °C.

Fig.6  Transition frequency as a function of
collector current; typical values.
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Product specification

PNP video transistors

BFQ256; BFQ256A

FEATURES

¢ High breakdown voltages
e Low output capacitance

¢ High gain bandwidth

e Good thermal stability

¢ Gold metallization ensures

DESCRIPTION

PNP video transistor in a SOT223
plastic package.

NPN complements: BFQ236 and
BFQ236A.

cativ PINNING
excellent reliability
« Surface mounting. PIN DESCRIPTION
1 emitter U 1 U 2 |_' 3
APPLICATIONS 2  |base Top view ms8002 - 1
o Buffer/driver in high-resolution & Bmiter
colour graphics monitors. 4 collector Fig.1 Simplifiedoutline
(SOT223).
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Veeo collector-base voltage open emitter
BFQ256 - - -100 |V
BFQ256A - - -115 |V
Vcer collector-emitter voltage | Rge = 100 Q
BFQ256 - - -95 Vv
BFQ256A - - -110 |V
Ic collector current (DC) - - -300 mA
Ptot total power dissipation Ts <115 °C; note 1 - - 2 w
hee DC current gain lc =-50 mA; Vge=-10V 20 30 -
fr transition frequency lc =-50 mA; Veg =-10V; f = 100 MHz
BFQ256 1 1.3 - GHz
BFQ256A 0.8 1.2 - GHz
Note

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

1997 Oct 02

130



Philips Semiconductors

Product specification

PNP video transistors

BFQ256; BFQ256A

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter
BFQ256 - -100 \
BFQ256A - -115 Vv
Vceo collector-emitter voltage open base
BFQ256 - -65 Vv
BFQ256A - -95 \"
VceR collector-emitter voltage Rge = 100 Q
BFQ256 - ~95 Vv
BFQ256A - -110 Vv
VeBo emitter-base voltage open collector = -3 \
lc collector current (DC) - -300 mA
Piot total power dissipation Ts <115 °C; note 1; see Fig.3 - 2 W
Tetg storage temperature -65 +150 °C
T junction temperature - 175 °C
Note
1. Tgis the temperature at the soldering point of the collector lead.
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE | UNIT
Rth j-s thermal resistance from junction to soldering point | T < 115 °C; Pyt =2 W; 30 KW
notes 1 and 2
Notes

1. Tgis the temperature at the soldering point of the collector lead.

2. Device mounted on a printed-circuit board measuring 40 x 40 x 1 mm (collector pad 35 x 17 mm).
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PNP video transistors BFQ256; BFQ256A
CHARACTERISTICS
Tj =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Viericeo | collector-base breakdown voltage | Ic =-100 pA; lg =0
BFQ256 -100 |- - Vv
BFQ256A -115 |- - \Y
Vericeo | collector-emitter breakdown voltage | Ic =-10 mA; Ig = 0
BFQ256 -65 |- - Vv
BFQ256A 95 |- - Vv
Vericer | collector-emitter breakdown voltage | Ic = =1 mA; Rgg = 100 Q
BFQ256 -95 |- - Vv
BFQ256A -110 |- - \"
Ices collector-emitter cut-off current Ig=0; Vce=-50V - - -100 |pA
lceo collector-base cut-off current le=0; Vecg=-50V - - -20 |pA
hre DC current gain Ic =-50 mA; Ve =-10V; see Fig.4 | 20 30 =
Cc collector capacitance le=ig=0;Vecg=-10V;f=1MHz - 1.9 - pF
Cip collector-base capacitance lc=ic=0;Veg=-10V;f=1MHz; |- 1.6 - pF
see Fig.6
fr transition frequency lc=-50 mA; Vce =-10V;
BFQ256 f =100 MHz; see Fig.5 1 1.3 = GHz
BFQ256A 0.8 1.2 - GHz
400 MRA606 3 MRA600
(nlnc/:\) Ptot
w)
-300

-200 \
ol ’ \

— BFQ256 BFQ256A
— Ve
0 0
0 20 -40 -60 -80 -100 -120 0 50 100 150 200
Vcer (V) T, (°C)
Rge < 100 Q.
Fig.2 DC SOAR. Fig.3 Power derating curve.
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Product specification

PNP video transistors

BFQ256; BFQ256A

1

1

0 -5 -10 -15 -20 -25 -30 -35
Ves (V)

Ilc=0;f=1MHz.

collector-base voltage; typical values.

Fig.6 Collector-base capacitance as a function of
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Ic (mA) Ic (mA)
Vee=-10V. Vg = =10 V; Tamp = 25 °C.
Fig.4 DC current gain as a function of Fig.5 Transition frequency as a function of
collector current; typical values. collector current; typical values.
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NPN video transistors BFQ262; BFQ262A
FEATURES DESCRIPTION
¢ High breakdown voltages NPN video transistor in a SOT32
e Low output capacitance (TO-126) plastic package.
e Optimum temperature profile O
e Good thermal stability PINNING
* Excellent reliability properties. PIN DESCRIPTION
1 emitter
APPLICATIONS 2 collector U U U
 Buffer/driver in high-resolution 3 base _
colour graphics monitors. Rk 1 U ZU SU M8Co77 - 1
Fig.1 Simplified outline
(SOT32; TO-126).
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
Veeo collector-base voltage open emitter
BFQ262 - - 100 \"
BFQ262A - - 115 \Y
Vcer collector-emitter voltage Rge =100 Q
BFQ262 - - 95 \
BFQ262A - - 110 \"
Ic collector current (DC) = — 400 mA
Piot total power dissipation Ts <85 °C; note 1 - - 5 w
hre DC current gain lc =100 mA; Vce=10V; Tamp =25 °C
BFQ262 50 60 -
BFQ262A 20 35 -
fr transition frequency lc =100 mA; Ve = 10 V; f = 100 MHz;
BFQ262 Tamp =25°C 1 1.4 - GHz
BFQ262A 0.8 1.2 - GHz

Note

1. T, is the temperature at the soldering point of the collector pin.
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NPN video transistors BFQ262; BFQ262A
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veso collector-base voltage open emitter
BFQ262 - 100 \"
BFQ262A - 115 \"
Vceo collector-emitter voltage open base
BFQ262 - 65 Vv
BFQ262A - 95 \Y
Vcer collector-emitter voltage Rge = 100 Q
BFQ262 = 95 \Y
BFQ262A - 110 \Y
VeBo emitter-base voltage open collector - 3 Vv
Ic collector current (DC) - 400 mA
Piot total power dissipation Ts <85 °C; note 1; see Fig.3 - 5 w
Tstg storage temperature —65 +150 °C
T junction temperature - 175 °C
Note

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

THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE | UNIT
Rth j-s thermal resistance from junction to soldering point | Ts < 85 °C; note 1 18 K/W
Note

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

NPN video transistors

BFQ262; BFQ262A

CHARACTERISTICS
Tj =25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
V(sRr)cBO collector-base breakdown voltage |lc=0.1 mA; lg=0
BFQ262 100 - - "
BFQ262A 115 - - Vv
V(BR)CEO collector-emitter breakdown voltage | Ic = 10 mA; Ig =0
BFQ262 65 - - Vv
BFQ262A 95 - - \Y
V(BR)CER collector-emitter breakdown voltage | Ic = 10 mA; Rgg = 100 Q
BFQ262 95 - - \"
BFQ262A 110 - - Vv
V(BRr)EBO emitter-base breakdown voltage le=0.1mA;lc=0 3 - - \
Ices collector-emitter cut-off current Ig=0;Vcg=50V - - 100 UA
lcBo collector-base cut-off current le=0;Veg=50V - - 20 LA
hre DC current gain lc =100 mA; Vce=10V;
BFQ262 Tamb = 25 °C; see Fig.4 50 60 _
BFQ262A 20 35 -
fr transition frequency Ilc =100 mA; Vcg=10V;
BFQ262 f =100 MHZ; Tam = 25 °C; 1 14 |= GHz
BFQ262A s Pl ns . it2 , |- GHz
Ceb collector-base capacitance lc=ic=0;Veg=10V; - 2 - pF
f'=1 MHz; Tamb =25°C;
see Fig.5
Cc collector capacitance le=ig=0;Veg=10V; - 3:b - pF
f=1MHz
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NPN video transistors

BFQ262; BFQ262A

500 Mogesd . MEA282
Ic
(mA) Ptot
4 W)
00 \ \
\ 4
300 \
200 N \
N 2
S \
100 — \
0 0
0 20 40 60 80 0 50 100 150 200
VCEO V) Ts (°C)
Fig.2 DC SOAR. Fig.3 Power derating curve.
MEA281 MEA280
70 6
h Ceb
FE (pF)
5
—
60 o ~]
4
50 \
3
40
2
\\
30 1
0 100 200 300 o 10 20 30 40
Ic (mA) Veg (V)
Veg=10V; Tamp = 25 °C. f=1MHz; Tamp =25 °C.
Fig.4 DC current gain as a function of Fig.5 Collector-base capacitance as a function of
collector current; typical values. collector-base voltage; typical values.
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NPN video transistors BFQ262; BFQ262A

MEA279

BFQ262 | —
/1

1.0
/FQZGZA N

0.5

Ic (MA)

Ve = 10 V; f = 500 MHZ; Tamp = 25 °C.

Fig.6 Transition frequency as a function of
collector current; typical values.
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BFV420

NPN high-voltage transistor

Product

specification

FEATURES PINNING

e Low current (max. 100 mA) PIN DESCRIPTION

e High voltage (max. 100 V). 1 base

2 collector

APPLICATIONS 3 emitter
e Primarily intended for video applications (monitors).

DESCRIPTION 12 2
NPN high-voltage transistor in a TO-92; SOT54 plastic 3 == ]
package. PNP complement: BFV421. —_—

3
MAM259
Fig.1  Simplified outline (TO-92; SOT54)
and symbol.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT

Veso collector-base voltage open emitter - 140 \
Vceo collector-emitter voltage open base - 100 Vv

lcm peak collector current - 100 mA

Piot total power dissipation Taimp < 25 °C - 830 mwW
hee DC current gain lc=10mA; Vce=10V 150 -

Cre feedback capacitance lc=ic=0;Vce=25V;f=1MHz - 1.5 pF
fr transition frequency lc =20 mA; Vce =20 V; f =100 MHz 150 - MHz
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NPN high-voltage transistor BFV420
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Veeo collector-base voltage open emitter - 140 \"
Vceo collector-emitter voltage open base - 100 Vv
VEeBo emitter-base voltage open collector - 5 \"
lc collector current (DC) - 100 mA
lcm peak collector current - 100 mA
lsm peak base current - 100 mA
Piot total power dissipation Tamb <25 °C; note 1 - 830 mW
Tstg storage temperature —65 +150 |°C
T junction temperature - 150 °C
Tamb operating ambient temperature -65 +150 |°C

Note

1. Transistor mounted on an FR4 printed-circuit board.

THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-a thermal resistance from junction to ambient | note 1 150 KW
Note

1. Transistor mounted on an FR4 printed-circuit board.

CHARACTERISTICS
Tamb = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
lceo collector cut-off current le=0;Vgg =100V - 100 nA
le=0;Veg=100V; Tamp = 150 °C |- 10 LA
leBo emitter cut-off current Ilc=0;Veg=4V - 100 nA
hre DC current gain lc=10mA; Vce=10V 150 -
Ic=50mA; Vce=10V 20 =
VcEsat collector-emitter saturation voltage lc=30mA;Ig=5mA - 200 mV
Cre feedback capacitance lc=ic=0;Vce=25V;f=1MHz |- 1.5 pF
fr transition frequency lc=20mA;Vce=20V; 150 - MHz
f=100 MHz
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PNP high voltage transistor BFV421
FEATURES PINNING
¢ High voltage PIN DESCRIPTION
e High transition frequency 1 base
e Low output capacitance. a collector
3 emitter
APPLICATIONS
e Primarily intended for video applications (monitors).
1 2

DESCRIPTION

PNP transistor in a plastic TO-92; SOT54 package.

NPN complement: BFV420.

MAM285

Fig.1  Simplified outline (TO-92; SOT54) and

symbol.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT

Veeo collector-base voltage open emitter - -140 \Y
Vceo collector-emitter voltage open base - -100 \Y

lem peak collector current - -100 mA
Piot total power dissipation Tanip €25 °C - 830 mW
hee DC current gain lc=-10mA; Vge=-10V 150 -

Cre feedback capacitance lc=ic=0;Vce=-25V;f=1MHz - 2.3 pF

fr transition frequency Ic =—20 mA; Vge =-20 V; f = 100 MHz 150 - MHz
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PNP high voltage transistor BFV421
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
Veeo collector-base voltage open emitter - -140 Vv
Vceo collector-emitter voltage open base - -100 Vv
VEeBo emitter-base voltage open collector - -5 \
Ic collector current (DC) - -100 mA
lom peak collector current - -100 mA
lsm peak base current - -100 mA
Piot total power dissipation Tamb £25°C - 830 mW
Tstg storage temperature —65 +150 °C
T; junction temperature = 150 “«C
Tamb operating ambient temperature -65 +150 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rthj-a thermal resistance from junction to ambient | in free air; note 1 150 KW
Note
1. Transistor mounted on a printed-circuit board; maximum lead length 4 mm; mounting pad for collector lead minimum
10 x 10 mm.
CHARACTERISTICS
Tamb = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. MAX. | UNIT
lceo collector cut-off current le=0; Vcg=-100 V - -100 nA
le=0; Veg=-100 V; Tamp = 150 °C - -10 uA
leBo emitter cut-off current lc=0;Vegg=—4V - -100 nA
hee DC current gain lc=-10 mA; Vcg=-10V 150 -
lc =-50 mA; Vcg =-10V 20 -
VcEsat collector-emitter saturation voltage |Ic =-30 mA; Iz = -5 mA - -200 mV
Cre feedback capacitance lc=ic=0;Vee=-25V;f=1MHz - 2.3 pF
fr transition frequency lc =—-20 mA; Vg =-20V; f =100 MHz | 150 - MHz
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Product specification

NPN high-voltage transistor

FEATURES

¢ High transition frequency
* Low feedback capacitance.

APPLICATIONS

o Buffer transistor in monitors.

DESCRIPTION

NPN high-voltage transistor in a TO-126; SOT32 plastic
package.

BFV469
PINNING
PIN DESCRIPTION

1 emitter
2 collector
3 base

Q J

3
1

M

1 U 2 U SU Top view MAM254

Fig.1 Simplified outline (TO-126; SOT32)

and symbol.

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 140 \Y
Vceo collector-emitter voltage open base - 100 \Y
lem peak collector current - 100 mA
Piot total power dissipation Tamb $25°C - 2 W
hee DC current gain lc=10mA; Vce=10V 150 -

Cre feedback capacitance lc=ic=0;Veg=25V;f=1MHz - 1.5 pF
fr transition frequency lc =20 mA; Ve =20 V; f = 100 MHz 150 - MHz
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NPN high-voltage transistor BFV469
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 140 \Y
Vceo collector-emitter voltage open base - 100 \
VEeBo emitter-base voltage open collector - 5 \
1) collector current (DC) - 100 mA
lem peak collector current - 100 mA
Ism peak base current - 100 mA
Piot total power dissipation Tamb < 25 °C; note 1 - 2 w
Tstg storage temperature -65 +150 °C
Tj junction temperature - 150 °C
Tamb operating ambient temperature —65 +150 °C
Note
1. Transistor mounted on an FR4 printed-circuit board.
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-a thermal resistance from junction to ambient note 1 100 KW
Rth j-mb thermal resistance from junction to mounting base 10 KW
Note

1. Transistor mounted on an FR4 printed-circuit board.
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NPN high-voltage transistor BFV469
CHARACTERISTICS
Tamb = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
lceo collector cut-off current le=0;Veg =100V - 100 nA
leBo emitter cut-off current lc=0;Veg=4V - 100 nA
hee DC current gain Vee = 10 V; see Fig.2
Ilc=10mA 150 =
Ic =50 mA 20 -
VcEsat collector-emitter saturation voltage |Ic =30 mA; Iz =5 mA - 200 mV
Cie feedback capacitance lc=ic=0;Vcg=25V;f=1MHz - 1.5 pF
fr transition frequency lc=20mA; Vcg =20 V; f=100 MHz | 150 - MHz
MGD846
400
hrE
300
N

200 N

100

Ic (MA)

Fig.2 DC current gain; typical values.
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NPN switching transistor BSV52
FEATURES PINNING
¢ Low current (max. 100 mA) PIN DESCRIPTION
e Low voltage (max. 12 V). 1 base

2 emitter

APPLICATIONS 3 collector
* High speed saturated switching applications, especially

in portable equipment.

=

DESCRIPTION 3

NPN switching transistor in a SOT23 plastic package.

MARKING [j H >
1 2
TYPE NUMBER MARKING CODE
BSV52 sz Top view MAM255
Fig.1 Simplified outline (SOT23) and symbol.

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vceo collector-base voltage open emitter - - 20 Vv
Vceo collector-emitter voltage open base - - 12 \Y

lc collector current (DC) - - 100 mA
Piot total power dissipation Tamp< 25 °C - - 250 mW
hee DC current gain lc=10mA; Veg=1V 40 - 120

lc=50mA; Vcg=1V 25 = =

fr transition frequency lc=10mA; Vce=10V; f = 100 MHz 400 500 - MHz
toff turn-off time lcon =10 MA; Igon = 3 MA; Igeff = -1.5 mA |- - 30 ns
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NPN switching transistor BSV52

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 \

Vceo collector-emitter voltage open base - 12 V

VEBO emitter-base voltage open collector - 5 Vv

lc collector current (DC) - 100 mA

lem peak collector current - 200 mA

lam peak base current - 100 mA

Piot total power dissipation Tamb <25 °C - 250 mW

Tstg storage temperature -65 +150 °C

T junction temperature =5 150 “«©C

Tamb operating ambient temperature -65 +150 ©

THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rth j-a thermal resistance from junction to ambient | note 1 500 K/W
Note
1. Transistor mounted on an FR4 printed-circuit board.
CHARACTERISTICS
T =25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT

lcBo collector cut-off current le=0;Veg=20V - - 400 |nA
le=0;Veg=20V; T;=125°C - - 30 UA

leBO emitter cut-off current lc=0;Vgg=4V - - 100 |nA
hee DC current gain Vee=1V
lc=1mA 25 - -
Ilc=10mA 40 - 120
Ic =50 mA 25 - -

VcEsat collector-emitter saturation voltage |lc =10 mA; Ig = 300 pA - - 300 |mV
Ic=10mA; Ig=1mA - - 250 |mV
lc=50mA; Ig=5mA - - 400 |mV

VgEsat base-emitter saturation voltage lc=10mA; lg=1mA 700 |- 850 |mV
Ilc =50 mA; Ig =5 mA - — 1.2 A\

Cc collector capacitance le=ig=0;Veg=5V;f=1MHz - - 4 pF

Ce emitter capacitance lc=ic=0;Vegg=1V;f=1MHz - - 4.5 pF

fr transition frequency lc=10mA; Vge=10V; f=100 MHz |400 |500 |- MHz
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NPN switching transistor BSV52
SYmBoOL | PARAMETER CONDITIONS | MIN. | TYP. | MAX. | UNIT
Switching times (between 10% and 90% levels); see Fig.2
ton turn-on time Icon = 10 MA; Igon = 3 MA; - - 10 ns
tq delay time lgoff = —1.5 MA = — 4 ns
t rise time - - 6 ns
toff turn-off time - - 30 ns
ts storage time - - 15 ns
t fall time - - 15 ns

VBB Vee
Re Rc
oscilloscope %l ¢ .(E;‘;% oscilloscope
R2
Vio e DUT
R1
MLB826

Vi=05V1t04.2V; T=500us; t, =10 ps; t,=ts <3 ns.
R1=56 Q; R2=1kQ; Rg = 1kQ; Rc =270 Q.
Vgg=0.2V;Vgc =27 V.

Oscilloscope: input impedance Z; = 50 Q.

Fig.2 Test circuit for switching times.
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Triple video driver hybrid amplifier

FEATURES

Cascode configuration

Typical voltage gain of 15

Directly driven by pre-amplifier: no buffer required
Typical transition times (10 to 90%) with C = 10 pF
at50 Vipp swing: tr=5ns; t;=2.5ns

Typical small signal bandwidth 140 MHz

e Suited for both AC and DC coupling.

APPLICATIONS

e Cathode-ray tube (CRT) drivers in high-resolution colour
monitors.

DESCRIPTION

Hybrid amplifier module in cascode configuration

comprising three video amplifiers in a SOT454A package.

PINNING - SOT454A

CR1296

PIN DESCRIPTION
1 input A
2 compensation A
3 output A
4 ground
5 output B
6 compensation B
7 input B
8 supply voltage 1 (Vs1) (8 V)
9 ground
10 supply voltage 2 (Vsp) (8 V)
il input C
12 compensation C
13 output C
14 supply voltage 3 (Vs3) (80 V)

'_\
O

O )

1

14

T e

Fig.1 Simplified outline (SOT454A).

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN MAX. UNIT

Vg4 power supply voltage (DC) - 10 \
Vg2 power supply voltage (DC) - 10 Vv
Vs3 power supply voltage (DC) i 90 \
Tmb operating mounting base temperature note 1 -20 +100 °C
Tstg storage temperature —40 +125 °c

Note

1. The module flange is the mounting base.
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Triple video driver hybrid amplifier CR1296

CHARACTERISTICS
Vs1=Vs2=8V, Vs3=80V; Tryp = 25 °C; C = 10 pF; output swing = 50 V(,.;) with 45 V DC offset; unless otherwise
specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
t rise time transient response 10 to 90%; note 1 - 5 6 ns

t fall time transient response 10 to 90%; note 1 - 2.5 3.5 ns
BW small signal bandwidth between -3 dB points; note 2 | — 140 - MHz
NLN non-linearity Vo=15t075V - 2 5 %

Ay DC voltage gain 14 15 16
Notes

1. Input signal delivered by pre-IC: t, < 1 ns; < 1 ns; Vi) = 3.3 V; see Fig. 2.
2. Sinewave output signal: 1 V(p.p).

APPLICATION INFORMATION

Application information is available in Application note AN96074 ‘Video Amplifier Board with TDA4885 and CR1296'.
A copy of this report can be requested via the local sales office.

Heatsink design is supported by Figs. 3, 4 and 5.

Vg3 (80V)
|

1kQ

1uH

Vout

ld

; Cioad = 10 pF

Vg1, Vg2 (8Y)
| | Vin s ; CR1296

ONE AMPLIFIER
compensation

GENERATOR termination H
generator
7L 33Q

33 pF
? GHp MGK452 ;

Fig.2 Test circuit.
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Product specification

Triple video driver hybrid amplifier CR1296
MDA194 MDA195
5 4
Pdyn Payn
(W) (W)
4
3
3 T
2
2 P
v
/ ! -~
1 / //
L7 i v
1 =11l 2 00 10 20 30 40 50
s ! 0 (MHz) 0 Vo(p-p) V)

Vs =80 V; Vo (p-p) =40 V; Vo (mean) = 40 V.

Fig.3 Dynamic output power as a function of
frequency; typical values.

Vs =80 V; Vo (pp) = 40 V; Vo mean) = 40 V.

Fig.4 Dynamic output power as a function of peak
to peak output voltage; typical values.

MDA196

10

Pstat
(W)

Vg=26V.

Fig.5 Static output power as a function of mean
output voltage; typical values.
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Video driver hybrid amplifier
T e S B N B A O e o e S A e e

FEATURES

Typical transition times (10 to 90%)

with C_ at 8.5 pF:

— 2.2 nsrise and 2.0 ns fall with
35V (p-p) swing

— 2.3 nsrise and 2.1 ns fall with
40 V (p-p) swing

— 2.5 nsrise and 2.2 ns fall with
50 V (p-p) swing

Low power consumption

Minimum small-signal
bandwidth 130 MHz

Very fast slew rate; 15000 V/us
Excellent grey-scale linearity
Unconditional stability

Gold metallization ensures
excellent reliability.

APPLICATIONS

It is designed for application in
cathode-ray tube (CRT) drivers in
high-resolution colour and
monochrome monitors.

DESCRIPTION

Hybrid amplifier module mounted in
SOT115L package.

1995 Oct 23

Product specification

CR2

424S

PINNING
PIN DESCRIPTION
1 input
2 ground
3 ground ]
5 supply voltage (Vs) 123 5 789
7 ground Side view MSB048
8 ground
Fig.1 SOT115L.
9 output

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

SYMBOL PARAMETER MIN. MAX. UNIT

Vg supply voltage (DC) - 70 Vv

T operating mounting base -20 +100 °C
temperature

Tstg storage temperature -40 +125 °C
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Product specification

Video

driver hybrid amplifier

CR2424S

CHARACT

ERISTICS

Tmb =25 °C; C = 8.5 pF; measured in test circuit (see Fig.10); unless otherwise specified.

SYMBOL PARAMETER CONDITIONS ‘ MIN. | TYP. | MAX. l UNIT
Vg = 60 V; output swing = 40 V (p-p) with 30 V (DC) offset; unless otherwise specified
Is supply current input and output open 39 45 51 mA
V| input voltage (DC) input and output open 1.3 1.6 1.9 Vv
tr rise time transient response 10 to 90%,; note 1 - 2.3 29 ns
t fall time transient response 10 to 90%; note 1 - 2.1 2.6 ns
Vs = 65 V; output swing = 50 V (p-p) with 32.5 V (DC) offset; unless otherwise specified
Is supply current input and output open - 50 57 mA
Vi input voltage (DC) input and output open 14 1.75 2.1 Vv
t rise time transient response 10 to 90%; note 2 - 25 3.2 ns
t fall time transient response 10 to 90%; note 2 - 2.2 3.2 ns
Vg =60 or 65 V; output swing = 40 or 50 V (p-p) with 30 or 32.5 V (DC) offset; unless otherwise specified
Pot total power dissipation 50 MHz square wave = 4.6 6 W
BW small-signal bandwidth between -3 dB points; note 3 | 130 145 - MHz
Viitt low frequency tilt voltage 1 kHz square wave - 1.3 1.5 Vv
Vos overshoot voltage varied by C1; see Fig.10 = 3 10 %
NLN non-linearity Vo=5t055V &= 2 5 %
Ay DC voltage gain 50 Q source; note 4 11.2 12.4 132
Vg insertion gain 50 Q source; note 5 160 180 200
Notes

1. Input signal is a 100 kHz square wave of 3.25 V (p-p), with 1.5 V (DC) offset (50 Q source).
Input signal is a 100 kHz square wave of 3.4 V (p-p), with 1.65 V (DC) offset (50 Q source).
Sine wave output signal: 1V (p-p).
Measured Vo/V, (Figs 2 and 6) at input test circuit (see Fig.10).
Measured Vo/V, (Figs 3 and 7) at input module (see Fig.10).

o B o0
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Video driver hybrid amplifier CR2424S
g MLC954 5 MLC955
Vi L\ v
(v) V)
\\ AANG

AN | A

= 1.3
4
0 20 0 Vo (V) 60 0 20 40 VO ) 60
Vg =60V; Tmp = 25 °C; C_ = 8.5 pF; output swing = 40 V (p-p) Vg =60V; Tmp = 25 °C; C_ = 8.5 pF; output swing = 40 V (p-p)
with 30 V (DC) offset; measured in test circuit (see Fig.10). with 30 V (DC) offset; measured in test circuit (see Fig.10).
Fig.2 Input voltage at input test circuit as a Fig.3 Inputvoltage atinput module as a function
function of output voltage; typical values. of output voltage; typical values.
MRA627 - 1 MRA628 - 1
3.0 3.0
ty );40/\/(9-;3) te
(ns) / / (ns)
35V (p- /
- / > 35V (p-p) -
/ 40V (p-p)
y iyl ) |
/ //’ /
= i B / %V (@)
/ /
,/, 30V (p-p)|
//
1.8 1.8
6 8 10 12 14 16 6 8 10 12 14 16
CL (pF) CL (pF)
Vg =60 V; Tmp =25 °C; C_ = 8.5 pF; Vg =60V; Tmp =25 °C; C_=8.5 pF;
output swing = 40, 35, 30 V (p-p) with 30 V (DC) offset; output swing = 40, 35, 30 V (p-p) with 30 V (DC) offset;
measured in test circuit (see Fig.10). measured in test circuit (see Fig.10).
Fig.4 Rise time transient response as a function Fig.5 Fall time transient response as a function of
of load capacitance; typical values. load capacitance; typical values.
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Video driver hybrid amplifier CR2424S
5 MLC956 20 MLC957
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Vg =65V; Tmp =25 °C; C = 8.5 pF; output swing = 50 V (p-p)
with 32.5 V (DC) offset; measured in test circuit (see Fig.10).

Vg =65V; Tmp = 25 °C; C_ = 8.5 pF; output swing = 50 V (p-p)
with 32.5 V (DC) offset; measured in test circuit (see Fig.10).

Fig.6 Input voltage at input test circuit as a Fig.7 Input voltage at input module as a function
function of output voltage; typical values. of output voltage; typical values.
MRA617 - 1 MRA615 - 1
3.4 3.2
¥ // tf
(ns) / (ns)
3.0 // 28 /
/ / /
2o /'/ 24 /’
22 - 20 o
Cy (pF) CL (pF)

Vg =65V; Tmp =25 °C; C_ = 8.5 pF; output swing = 50 V (p-p)
with 32.5 V (DC) offset; measured in test circuit (see Fig.10).

Fig.8 Rise time transient response as a function
of load capacitance; typical values.

Vg =65 V; Ty = 25 °C; C_ = 8.5 pF; output swing = 50 V (p-p)
with 32.5 V (DC) offset; measured in test circuit (see Fig.10).

Fig.9 Fall time transient response as a function of
load capacitance; typical values.
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Video driver hybrid amplifier CR2424S

TEST
GEngLiil‘EI'OR B LBJIF\?I’IS' - P;ggs | oszm_gleggPE
CR2424S
MAM143
POWER
SUPPLY
Fig.10 CRT amplifier test circuit and block diagram.
Components used in test circuit (see Fig.10)
DESIGNATION DESCRIPTION VALUE
C4 variable capacitor 10 to 120 pF (typ. 50 pF)
Co chip capacitor 10 nF
R1 resistor typ. 215 Q

Equipment used in test circuit (see Fig.10)

EQUIPMENT TYPE DESCRIPTION
Pulse generator Pico Second; Model 2600B
Bias unit Pico Second; Model 5555
Power supply Philips; Model PE1541, 80 V
FET probe Philips; Model PM8943, attenuation 100 : 1
Sampling oscilloscope Tektronix; Model 11803, sampling head SD24
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CR2424S
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input o— 47 Q
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-
3
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150 pF
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180 Q
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MLC940

Fig.11 Internal circuit.
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Video driver hybrid amplifier CR2427S
FEATURES DESCRIPTION
e Typical transitiontimes (10 to 90%)  Hybrid amplifier module mounted in
with C_ = 8.5 pF: SOT348 package. [ O ]
— at 35V (p-p) swing
te= 22 NSt =2.0nS PINNING
— at40V (p-p) swing
t=2.3ns;t=2.1ns PIN DESCRIPTION 1 :
~ at50 V (p-p) swing 1 input “ “ “ " H
t= 2.5 ng; f =2.2ns 2 ground
e Low power consumption 3 supply voltage (Vs) Front view MBB932
e Minimum small signal 4 ground
bandwidth 130 MHz Fig.1 SOT348.
5 output
o Very fast slew rate; 15000 V/us
e Excellent grey-scale linearity LIMITING VALUES

L]

Unconditional stability

Gold metallization ensures
excellent reliability.

APPLICATIONS

It is designed for application in
cathode-ray tube (CRT) drivers in
high-resolution colour and
monochrome monitors.

1995 Feb 09

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

SYMBOL PARAMETER MIN. MAX. UNIT
Vs supply voltage (DC) - 70 Vv
Thib operating mounting base -20 +100 %6
temperature; note 1
Tstg storage temperature -40 +125 °C
Note

1. To ensure proper thermal contact, a layer of heatsink compound should be

applied between module and heatsink.
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Video driver hybrid amplifier CR2427S

CHARACTERISTICS
Tmb =25 °C; C = 8.5 pF; R1 =215 Q; C1 = 50 pF (see Fig.10); unless otherwise specified.

SYMBOL PARAMETER | CONDITIONS | MmN, | TYP. | mAX. | UNIT
Vg =60 V; 40 V (p-p) output swing with 30 V (DC) offset; unless otherwise specified

Is supply current input and output open 39 45 51 mA

Vi input voltage (DC) input and output open 1.3 1.6 1.9 Vv

Vo output voltage (DC) input and output open 28 31 34 Vv

tr rise time transient response 10 to 90%; note 1 - 2.3 29 ns

t fall time transient response 10 to 90%; note 1 - 2.1 2.6 ns

Vg =65 V; 50 V (p-p) output swing with 32.5 V (DC) offset; unless otherwise specified

Is supply current input and output open - 50 57 mA
Vi input voltage (DC) input and output open 1.4 1.75 2.1 Vv
Vo output voltage (DC) input and output open 29 32 35 \
t rise time transient response 10 to 90%; note 2 - 25 3.2 ns
t fall time transient response 10 to 90%; note 2 — 22 3.2 ns

Vg =60V or 65 V; 40 V (p-p) or 50 V (p-p) output swing with 30 V (DC) or 32.5 V (DC) offset;
unless otherwise specified

Ptot total power dissipation 50 MHz square wave - 4.6 6 w
Bs small signal bandwidth between -3 dB points; note 3 | 130 145 - MHz
Vit low frequency tilt voltage 1 kHz square wave - 1.3 1.5 Vv
Vos overshoot voltage varied by C1; see Fig.10 - 3 10 %
NLN non-linearity Vo=5t055V - 2 5 %
Ay DC voltage gain 50 Q source; note 4 1.2 12.4 13.2

Va insertion gain 50 Q source; note 5 160 180 200
Notes

1. Input signal is a nominal 100 kHz square wave of 3.25 V (p-p), with 1.5 V (DC) offset (50 Q source).
Input signal is a nominal 100 kHz square wave of 3.4 V (p-p), with 1.65 V (DC) offset (50 Q source).
Sine wave output signal: 1 V (p-p).

Measured Vp/V, (Figs 2 and 6) at input test circuit (see Fig.10).

Measured Vo/V, (Figs 3 and 7) at input module (see Fig.10).

on B ey o
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Video driver hybrid amplifier CR2427S

5 MLB868 18 MLB867

Vi N vi [\
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3 \\ 1.6

N ™~
N %
4 \ 1.4
\\
N
2 1.2
0 20 40 Vo W) 60 0 20 40 Vo (V) 60

Vs =60V; T =25 °C; C_ = 8.5 pF; R1 =215 Q; C1 =50 pF;

40 V (p-p) output swing with 30 V (DC) offset (see Fig.10).
Fig.2 Input voltage at input test-circuit as a

function of output voltage; typical values.

Vs =60V; Trp =25 °C; C_ =8.5 pF; R1 =215 Q; C1 =50 pF;
40 V (p-p) output swing with 30 V (DC) offset (see Fig.10).

Input voltage atinput module as a function
of output voltage; typical values.

Fig.3

MRA627 - 1

3.0
by )40/\/(p-p)

(ns) /
35V (p-p)

/
26 v
/ //// /Pﬁ (p-p)
— //

22

1.8
6 8 10 12 14 16

Cy (pF)
Vg=60V; T, =25 °C; C_=8.5pF; R1 =215 Q; C1 =50 pF;
40, 35, 30 V (p-p) output swing with 30 V (DC) offset.

Fig.4 Rise time transient response as a function
of load capacitance; typical values.

MRA628 - 1

3.0

tg

(ns)
rd
/0 V (p-p)

A
55 ///@5 V (p-p)
//

30V (p-p)

6 8 10 12 14 16
CL (pF)

Vg =60V; Tmp =25 °C; C_ = 8.5 pF; R1 =215 Q; C1 = 50 pF;
40, 35, 30 V (p-p) output swing with 30 V (DC) offset.

Fig.5 Falltime transient response as a function of
load capacitance; typical values.
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CR2427S

MLB869

\\

0 20 40 60 80
Vo )

Vg =65V; Ty =25 °C; C_ = 8.5 pF; R1 =215 Q; C1 =50 pF;
50 V (p-p) output swing with 32.5 V (DC) offset (see Fig.10).

MLC752
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Vg =65V; Tmp =25 °C; C_ = 8.5 pF; R1 =215 Q; C1 = 50 pF;
50 V (p-p) output swing with 32.5 V (DC) offset (see Fig.10).

Vg =65V; Ty =25 °C; C_ = 8.5 pF; R1 =215 Q; C1 = 50 pF;
50 V (p-p) output swing with 32.5 V (DC) offset.

Fig.8 Rise time transient response as a function
of load capacitance; typical values.

Fig.6 Input voltage at input test-circuit as a Fig.7 Input voltage at input module as a function
function of output voltage; typical values. of output voltage; typical values.
MRA617 - 1 MRA615 - 1
3.4 3.2
tr // tg
(ns) / (ns)
3.0 // 55 /
/ / / /
L /’ 24 //
2.2 2.0
10 14 18
& CL (P e . CL®F)

Vs =65 V; Ty = 25 °C; C, = 8.5 pF; R1 =215 Q; C1 = 50 pF;
50 V (p-p) output swing with 32.5 V (DC) offset.

Fig.9 Fall time transient response as a function of
load capacitance; typical values.
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Video driver hybrid amplifier CR2427S

input [ — 1 1 e 5 O output

50 Q
CL
PULSE BIAS F|>T<$3TRE FET SAMPLING
GENERATOR UNIT b Aobins PROBE OSCILLOSCOPE
MAM120
POWER
SUPPLY

Fig.10 CRT amplifier test-circuit and block diagram.

Components used in test-circuit (see Fig.10)

DESIGNATION DESCRIPTION VALUE
Cq variable capacitor 10 to 120 pF (typ. 50 pF)
C, chip capacitor 10 nF
R1 resistor typ. 215 Q

Equipment used in test-circuit (see Fig.10)

EQUIPMENT TYPE DESCRIPTION
Pulse generator Pico Second; Model 2600B
Bias unit Pico Second; Model 5555
Power supply Philips; Model PE1541, 80 V
FET probe Philips; Model PM8943, attenuation 100 : 1
Sampling oscilloscope Tektronix; Model 11803, sampling head SD24
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Video driver hybrid amplifier

CR2427S
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Fig.11 Internal circuit.
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FEATURES
e Typical transition times (10 to 90%)
with C = 10 pF:

— at 35V (p-p) swing
tt=22ns;t=2.0ns

— at40V (p-p) swing
t: =2.3 ns; = 2:1 ns

— at 50V (p-p) swing
tr=25ns; =22ns

e Low power consumption

e Minimum small signal
bandwidth 130 MHz

e Very fast slew rate; 15000 V/us
e Excellent grey-scale linearity
¢ Unconditional stability

e Gold metallization ensures
excellent reliability.

APPLICATIONS

Video driver hybrid amplifier CR3424
e B B e o S S 4 B s e e S e o T S S T T e e S e s,
PINNING
PIN DESCRIPTION

1 input

2 ground — —

8 ground

5 supply voltage (Vs) 123 5 789

7 ground Side view MSB048

8 ground

Fig.1 SOT115L.

9 output
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER MIN. MAX. UNIT
Vg supply voltage (DC) = 90 \
Tmb operating mounting base -20 +100 °C

temperature; note 1

Tstg storage temperature -40 +125 °C
Note

It is designed for application in
cathode-ray tube (CRT) drivers in
high-resolution colour and
monochrome monitors.

DESCRIPTION

Hybrid amplifier module mounted in a
SOT115L package.

1995 Apr 05

1. To ensure proper thermal contact, a layer of heatsink compound should be
applied between module and heatsink.
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Video driver hybrid amplifier CR3424

CHARACTERISTICS

Vs =80V; Tmp =25 °C; CL =10 pF; R1 =287 Q; C1 = 60 pF; 40 V (p-p) output swing with 40 V DC offset (see Fig.6);
unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Is supply current input and output open 41 47 53 mA
Vi input voltage (DC) input and output open 1.4 1.6 1.9 \Y
Vo output voltage (DC) input and output open 37 41 45 Vv
Piot total power dissipation 50 MHz square wave = 6.4 8 W

tr rise time transient response 10 to 90%; note 1 - 23 29 ns

tf fall time transient response 10 to 90%; note 1 - 24 2.6 ns
BW small signal bandwidth between -3 dB points; note 2 130 145 = MHz
Vit low frequency tilt voltage 1 kHz square wave - 1.3 1.5 Vv
Vos overshoot voltage varied by C1; see Fig.6 - 3 10 %
NLN non-linearity Vo=5t075V - 2 5 %
Ay DC voltage gain 50 Q source; note 3 1.2 12.4 13.2

Ve insertion gain 50 Q source; note 4 160 180 200
Notes

1. Input signal is a 100 kHz square wave of 3.25 V (p-p), with 1.5 V DC offset (50 Q source).
2. Sinewave output signal: 1V (p-p).

3. Measured Vp/V, (Fig.2) at input test-circuit (see Fig.6).

4. Measured Vp/V (Fig.3) at input module (see Fig.6).
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Video driver hybrid amplifier CR3424
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Vg =80V; Tmp =25 °C; C_ =10 pF; R1 =287 Q; C1 = 60 pF;
40 V (p-p) output swing with 40 V DC offset.

Fig.2 Input voltage at input test-circuit as a
function of output voltage; typical values.

0 80
Vo (V)

Vs =80V; Tmp =25 °C; C_ = 10 pF; R1 =287 Q; C1 = 60 pF;

40 V (p-p) output swing with 40 V DC offset.

Fig.3 Input voltage at input module as a
function of output voltage; typical values.

MRA620 - 1

3.2
i P4
(ns) / 50 V(p-p)—

/.

/S

2.4 A/
S

p-p)

N
-

N
N
=

N\

1

6 10

CL (pF)
Vs =80V; Tmp =25 °C; C_ = 10 pF; R1 =287 Q; C1 = 60 pF;
50, 40, 35 V (p-p) output swing with 40 V DC offset.

Fig.4 Rise time transient response as a function
of load capacitance; typical values.
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Vs=80V; Tmp =25 °C; CL =10 pF; R1 =287 Q; C1 = 60 pF;
50, 40, 35 V (p-p) output swing with 40 V DC offset.

Fig.5 Falltime transient response as a function
of load capacitance; typical values.
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Video driver hybrid amplifier CR3424

Vs

9
50 Q o (B CR3424 _L o output
C

L

TEST
PULSE BIAS FIXTURE FET SAMPLING

GENERATOR UNIT CR3424 PROBE OSCILLOSCOPE

J MGC191

POWER
SUPPLY

Fig.6 CRT amplifier test-circuit and block diagram.

Components used in test-circuit (see Fig.6)

DESIGNATION DESCRIPTION VALUE
Cq variable capacitor 10 to 120 pF (typ. 60 pF)
C, chip capacitor 10 nF
Cs electrolytic capacitor 4.7 uF; 160 V
R1 resistor typ. 287 Q

Equipment used in test-circuit (see Fig.6)

EQUIPMENT TYPE DESCRIPTION
Pulse generator Pico Second; Model 2600B
Bias unit Pico Second; Model 5555
Power supply Philips; Model PE1541, 80 V
FET probe Philips; Model PM8943, attenuation 100 : 1
Sampling oscilloscope Tektronix; Model 11803, sampling head SD24
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Video driver hybrid amplifier CR3424
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Fig.7 Internal circuit.
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Triple video driver hybrid amplifier CR5427
FEATURES DESCRIPTION
¢ Transition times (10 to 90%) Hybrid amplifier module comprising

with 45 V (p-p) swing three video amplifiers in a SOT451A

and C_ =10 pF: package.

rise time (typ.) 3 ns

NG Sl PINNING - SOT451A

Very low power consumption:
7 Watt with 25 MHz square wave PIN DESCRIPTION O

¢ Minimum small signal bandwidth: 1 input 1
100 MHz 2 ground

¢ Very fast slew rate 12000 V/us 3 output 1

« Excellent grey-scale linearity 4 supply voltage (V) ” “ H “ H “ “ “ “ “ “

* Internal supply decoupling per 5 input 2 :: i -
channel for optimum EMI 6 ground oe ok
performance and minimal crosstalk

7 output 2

* Gold metallization ensures 8 | m v
excellent reliability §upp y voliage (Vs)

¢ No negative supply required in the 2 s
final stage. 10 ground Fig.1 Simplified outline.

1 output 3

APPLICATIONS

LIMITING VALUES

Cathode-ray tube (CRT) drivers in

: 4 . In accordance with the Absolute Maximum Rating System (IEC 134).
high-resolution colour monitors

« For 1280 x 1024 pixels (good SYMBOL PARAMETER | miN. | max. | uniT
picture quality) with single PNP Per amplifier
buffer
Vg supply voltage (DC) - 80 Vv

For 1024 x 768 pixels (acceptable
picture quality) when directly driven
from the video pre-amp IC. Tstg storage temperature -40 +125 °C

Tmb operating mounting base temperature | -20 +100 °C
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Triple video driver hybrid amplifier CRb5427

CHARACTERISTICS
Vs =75V, Tc =25 °C; C_ = 10 pF; output swing = 45 V (p-p) with 32.5 V DC offset (see Fig.3); unless otherwise
specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Is supply current open input and open output | 50 60 75 mA
Ptot total power consumption 25 MHz square wave - 7 8 W

tr rise time transient response 10 to 90%; note 1 - 3 < ns

t fall time transient response 10 to 90%; note 1 - 3 4 ns
BW small signal bandwidth between -3 dB points; note 2 | 100 120 - MHz
Viiit low frequency tilt voltage 10 kHz square wave - 1.3 1.5 \Y
Vos overshoot voltage (rise and adjustable by C1 and C2; = 3 10 %

fall time) see Fig.3

NLN non-linearity Vo=10t0 60 V - 2 5 %
Ay DC voltage gain 50 Q source; note 3 11 125 14

Va insertion gain 50 Q source; note 4 110 130 150
Notes

1. Input signal is a 100 kHz square wave of 3.5 V (p-p) with 3.5 V DC offset (50 Q source).
2. Sinewave output signal: 1 V (p-p).

3. Measured Vp/V; at input test circuit.

4. Measured Vp/V; at input module.

APPLICATION NOTES

10 kQ
id
Vs
input
output

1.5
kQ

4V

MGK730

Fig.2 Block diagram; single amplifier.
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Triple video driver hybrid amplifier CR5427
Vs
c3 ;
c1 c2 -
?g?; 1.5.9] crsaer ST o output
R1 R2
2,6,10
R3 CL
TEST
PULSE FET SAMPLING
—{ FIXTURE [— e
GENERATOR Grikioy PROBE OSCILLOSCOPE
MGK733
POWER
SUPPLY
Speed-up circuit (R1, C1; R2, C2) ensures flat gain over the whole frequency range.
Fig.3 Application test circuit and block diagram.
Components used in test circuit (see Fig.3)
COMPONENT DESCRIPTION VALUE

C1 variable capacitor 10 to 160 pF (typ. 120 pF)
Cc2 variable capacitor 10 to 160 pF (typ. 27 pF)
C3 chip capacitor plus electrolytic capacitor 10 nF plus 4.7 uF; 160 V
R1 resistor 292 Q

R2 resistor 390 Q

R3 resistor 100 Q
Test equipment (see Fig.3)

EQUIPMENT TYPE DESCRIPTION
Pulse generator Le Croy; model 9210 with unit 9212
Philips; model PM5785B (125 MHz) with internal DC offset

Power supply Philips; model PE1541, 80 V

FET probe Philips; model PM8943, attenuation 100 : 1

Sampling oscilloscope Tektronix; model 11803, sampling head SD24
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Triple video driver hybrid amplifier CR5427
+Vgg (8to 12V) Vg
smearing
compensation
network(@)
.L H ¢ current
; 2510 50 mA
l 100
120pF 27 pF ; %
PROTECTION
) —oO output
viDEO | 101047 Q |: 292Q 390 Q CIRCUIT
IC speed-up/gain
1) network
‘ 7 MGK731

t,, tf < 4 ns (determined by current drive capability of the video IC).
(1) fr> 3 GHz; Igmax > 100 mA.
(2) Component values dependent on CRT.

Fig.3 Application circuit with buffer stage for maximum performance.

1L

t,, t < 7 ns (determined by current drive capability of the video IC).
(1) Component values dependent on video IC and CRT.

Vs
+Vgg (810 12 V)
smearing
compensation
network(!)
1
r
[] 10Q
speed-up/gain
network(") ’_-L; 1nof?
VIDEO 27\
IC /

PROTECTION
CIRCUIT

—o output

Fig.4 Application circuit without buffer stage for economy.

MGK732
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Product specification

Triple video driver hybrid amplifier CR5527S
FEATURES PINNING
¢ Typical transition times (10 to 90%) PIN DESCRIPTION
with C_ = 10 pF:
i d ) 1 supply voltage 1 (Vg4)
— at50 V (p-p) swing -
t=3ns; t=2.2ns 2 input 1 ( O O
e Low power consumption 3 ground
¢ Minimum small signal 4 output 1
bandwidth 100 MHz 5 supply voltage 2 (Vsp)
e Very fast slew rate; 12000 V/us 6 input 2 1 12
¢ Excellent grey-scale linearity 7 ground u u “ II “ “ II “ ll ” u u
¢ Unconditional stability 8 output 2
o e Front view MBB934
¢ Gold metallization ensures 9 supply voltage 3 (Vss)
excellent reliability. -
10 input 3
11 ground
APPLICATIONS .
12 output 3 Fig.1 SOT347.

It is designed for application in
cathode-ray tube (CRT) drivers in
high-resolution colour monitors.

DESCRIPTION

Hybrid amplifier module comprising
three video amplifiers in a SOT347
package.

1995 Apr 05

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

SYMBOL PARAMETER | miN. | max. | uniT
Per amplifier
Vg supply voltage (DC) - 90 Vv
Thits operating mounting base -20 +100 °C
temperature; note 1
Tstg storage temperature -40 +125 6]
Note

1. To ensure proper thermal contact, a layer of heatsink compound should be
applied between module and heatsink.
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Triple video driver hybrid amplifier CR5527S

CHARACTERISTICS
Vs =80V, Tmp =25 °C; C = 10 pF; R1 =348 Q; C1 =90 pF; R2 = 82 Q; C2 = 100 pF; 50 V (p-p) output swing
with 40 V DC offset (see Fig.6); unless otherwise specified.

SYMBOL PARAMETER CONDITIONS | miN. | TYR [ max. | uniT
Per amplifier

Is supply current input and output open 19 25 31 mA
Prot total power dissipation 25 MHz square wave - 9.6 11 w

tr rise time transient response 10 to 90%; note 1 - 3 4 ns

t fall time transient response 10 to 90%; note 1 - 2.2 3 ns
BW small signal bandwidth between -3 dB points; note 2 100 110 - MHz
Viiit low frequency tilt voltage 10 kHz square wave - 1.3 1.5 \Y
Vs overshoot voltage varied by C1 and C2; see Fig.6 |— 3 10 %
NLN non-linearity Vo=5t075V - 2 5 %
Ay DC voltage gain 50 Q source; note 3 11 12 13

Vg insertion gain 50 Q source; note 4 350 370 390
Notes

1. Input signal is a 100 kHz square wave of 4.15 V (p-p), with 1.5 V DC offset (50 Q source).
2. Sinewave output signal: 1V (p-p).

3. Measured Vo/V, (Fig.2) at input test-circuit (see Fig.6).

4. Measured Vo/V| (Fig.3) at input module (see Fig.6).
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Vs=80V; Tmp =25 °C; C = 10 pF; R1 =348 Q; C1 = 90 pF;
R2 =82 Q; C2 =100 pF; 50 V (p-p) output swing with 40 V DC offset.

Philips Semiconductors Product specification
Triple video driver hybrid amplifier CR5527S
6 MLB220 20 MLB219
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Vg=80V; Tmp =25 °C; C, = 10 pF; R1 =348 Q; C1 =90 pF;
R2 =82 Q; C2 =100 pF; 50 V (p-p) output swing with 40 V DC offset.

Fig.2 Input voltage at input test-circuit as a Fig.3 Inputvoltage atinput module as a function
function of output voltage; typical values. of output voltage; typical values.
MLC952 MLC953
4.25 | 35
55V (p-p)
te ts |
(ns) (ns) 55V (p-p)
j) V (p-p)
3.75 '7 40V (p-p) 3.0 ‘
/ %o V (p-p)
/) / [
/ 4
/ / %’ e
S A A
3.25 2.5 L
Z %/
il
27 1o 14 18 22 B 14 18 22
GL (pF) CL(PF)

Vg =80V; Tmp =25 °C; C_= 10 pF; R1 =348 Q; C1 = 90 pF;
R2 =82 Q; C2 = 100 pF; 55, 50, 40 V (p-p) output swing
with 40 V DC offset.

Fig.4 Rise time transient response as a function
of load capacitance; typical values.

Vs =80 V; Trp = 25 °C; C = 10 pF; R1 = 348 Q; C1 = 90 pF;
R2 =82 Q; C2 =100 pF; 55, 50, 40 V (p-p) output swing
with 40 V DC offset.

Fig.5 Falltime transient response as a function
of load capacitance; typical values.
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Triple video driver hybrid amplifier CR5527S
TEST
PULSE BIAS FET SAMPLING
FIXTURE ~ [—
GENERATOR UNT |  Gresors PROBE OSCILLOSCOPE
MAM136
POWER
SUPPLY
Test-circuit for one of the three CRT amplifiers.
Fig.6 CRT amplifier test-circuit and block diagram.
Components used in test-circuit (see Fig.6)
DESIGNATION DESCRIPTION VALUE
Cq variable capacitor 10 to 160 pF (typ. 90 pF)
Co variable capacitor 10 to 160 pF (typ. 100 pF)
Cs chip capacitor 10 nF
Cy electrolytic capacitor 4.7 uF; 160 V
R1 resistor typ. 348 Q
R2 resistor typ. 82 Q
R3 resistor 50 Q

Equipment used in test-circuit (see Fig.6)

EQUIPMENT

TYPE DESCRIPTION

Pulse generator

Pico Second; Model 2600B

Bias unit Pico Second; Model 5555
Power supply Philips; Model PE1541, 80 V
FET probe Philips; Model PM8943, attenuation 100 : 1

Sampling oscilloscope

Tektronix; Model 11803, sampling head SD24
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Triple video driver hybrid amplifier CR5527S
—o supply
240 Q H
a7nF
heale 12.4 kQ
input o—— -0 output
150 pF
240 Q 62 150

Q pF | | 6.8Q

MLC907

Supply voltage Vg1, Vg2 and Vgg are internally connected.

Fig.7 Internal circuit.
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Triple video driver hybrid amplifier

FEATURES

Transition times (10 to 90%):
3.5 ns rise and 2.7 ns fall with
50 V (p-p) swing and C_ at 10 pF

Low power consumption:
10 W with 25 MHz square wave

Minimum small signal bandwidth:
85 MHz

Very fast slew rate: 12000 V/us
Excellent grey-scale linearity

« Unconditional stability

e Gold metallization ensures
excellent reliability.

APPLICATIONS

It is designed for application in
cathode-ray tube (CRT) drivers in
high-resolution colour monitors.

DESCRIPTION

Hybrid amplifier module comprising
three video amplifiers in a SOT347
package.

1995 Oct 09

Product specification

CR5627
PINNING
PIN DESCRIPTION
1 supply voltage 1 (Vg4)
2 input 1 ( w
3 ground O Q
4 output 1
5 supply voltage 2 (Vsp)
input 2
6 inpu 1 B
oo [T
8 output 2
9 sUpp|y voltage 3 (Vsa) Front view MBB934
10 input 3
1 ground
12 output 3 Fig.1 SOT347.
LIMITING VALUES

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

SYMBOL PARAMETER | miN. | max. [ uniT

Per amplifier

Vs supply voltage (DC) - 90 \"

Thib operating mounting base -20 +100 °C
temperature

Tstg storage temperature -40 +125 °C
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Triple video driver hybrid amplifier CR5627

CHARACTERISTICS

Vs =80 V; Tmp =25 °C; C = 10 pF; output swing = 50 V (p-p) with 40 V DC offset; measured in test circuit (see Fig.6);
unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Is supply current input and output open 57 75 91 mA
Prot total power dissipation 25 MHz square wave - 9.6 1 W
i rise time transient response 10 to 90%; note 1 - 3.5 4.1 ns
ts fall time transient response 10 to 90%; note 1 - 2.7 3.3 ns
BW small signal bandwidth between -3 dB points; note 2 85 100 - MHz
Viitt low frequency tilt voltage 10 kHz square wave - 1.3 15 \Y
Vos overshoot voltage varied by C1 and C2; see Fig.6 |- 3 10 %
NLN non-linearity Vo=5t075V - 2 5 %
Ay DC voltage gain 50 Q source; note 3 11 12 13
Vg insertion gain 50 Q source; note 4 350 370 390
Notes

1. Input signal is a 100 kHz square wave of 4.15 V (p-p) with 1.5 V DC offset (50 Q source).
2. Sinewave output signal: 1V (p-p).

3. Measured Vp/V, (Fig.2) at input test-circuit (see Fig.6).

4. Measured Vo/V, (Fig.3) at input module (see Fig.6).
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Product specification

Triple video driver hybrid amplifier CR5627
6 MLB220 20 MLB219
v, Vi
) (V)1.8
4
\\ 16— —
. \\ ——
N 1.4 i
\\
) \\ 12
1 \ o 20 40 0 80
0 20 40 60 Vo W) 80 Vs )

Vg =80V; Ty =25 °C; C_ = 10 pF; output swing = 50 V (p-p) with
40 V DC offset; measured in test circuit (see Fig.6).

Fig.2 Input voltage at input test-circuit as a

function of output voltage; typical values.

Vs =80V; Ty = 25 °C; C = 10 pF; output swing = 50 V (p-p) with
40 V DC offset; measured in test circuit (see Fig.6).

Input voltage at input module as a
function of output voltage; typical values.

Fig.3

MBG374
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55V (p-p)
te A

(ns)
50V (p-p)

4.25 / 740 v (p-p)
/

v

3.75

3.25
10 14 18 22

Cy (pF)
Vg =80V, Tmp =25 °C; C_ = 10 pF; output swing = 55, 50, 40 V (p-p)
with 40 V DC offset; measured in test circuit (see Fig.6).

Fig.4 Risetime transient response as a function
of load capacitance; typical values.

MBG373
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Vg =80 V; Trp =25 °C; C = 10 pF; output swing = 55, 50, 40 V (p-p)
with 40 V DC offset; measured in test circuit (see Fig.6).

Fig.5 Falltime transient response as a function
of load capacitance; typical values.
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Triple video driver hybrid amplifier CR5627

PULSE FI;EELE FET SAMPLING
GENERATOR CR5627 PROBE OSCILLOSCOPE
MBG371
POWER
SUPPLY

Test-circuit for one of the three CRT amplifiers.

Fig.6 CRT amplifier test-circuit and block diagram.

Components used in test-circuit (see Fig.6)

DESIGNATION DESCRIPTION VALUE
C1 variable capacitor 10 to 160 pF (typ. 90 pF)
C2 variable capacitor 10 to 160 pF (typ. 100 pF)
C3 chip capacitor 10 nF
C4 electrolytic capacitor 4.7 uF; 160 V
R1 resistor typ. 348 Q
R2 resistor typ. 82 Q
R3 resistor 50 Q

Equipment used in test-circuit (see Fig.6)

EQUIPMENT TYPE DESCRIPTION
Pulse generator Le Croy; Model 9210 with unit 9212
Philips; Model PM5785B (125 MHz) with internal DC offset
Power supply Philips; Model PE1541, 80 V
FET probe Philips; Model PM8943, attenuation 100 : 1
Sampling oscilloscope Tektronix; Model 11803, sampling head SD24
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Triple video driver hybrid amplifier CR5627
Sow
0 supply
240 Q H tg — 2p2[§) J; 12§0n$

1
4.7 nF 7

1
i 12.4 kQ
10Q

input o— 62Q —o output

1

)

240 Q 62 330

MBG372

Supply voltage Vg4, Vg2 and Vgj are internally connected.

Fig.7 Internal circuit, single amplifier.
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Product specification

Triple video driver hybrid amplifier

CR6627

FEATURES

Typical transition times (10 to 90%)
with C = 10 pF:

— at 50 V (p-p) swing
tr=27ns;%4=22ns

Low power consumption

Minimum small signal
bandwidth 110 MHz

Very fast slew rate; 12000 V/us
Excellent grey-scale linearity
Unconditional stability

Gold metallization ensures
excellent reliability.

APPLICATIONS

It is designed for application in
cathode-ray tube (CRT) drivers in
high-resolution colour monitors.

PINNING

PIN

DESCRIPTION

supply voltage 1 (Vg1)

input 1

ground

output 1

supply voltage 2 (Vgo)

input 2

ground

output 2

Olo| N[O~ |[WW|N|—=

supply voltage 3 (Vs3)

i
o

input 3

=k
—_

ground

-
N

output 3

(O

O )

1 12

LTTVETTALD

MBB934

Front view

Fig.1 SOT347.

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

DESCRIPTION SYMBOL PARAMETER | mIN. | max. | uniT
Hybrid amplifier module comprising Per amplifier
threke video amplifiers in a SOT347 Vs supply voltage (DC) = 20 v
pamHage: Tmb operating mounting base -20 +100 °C
temperature; note 1
Tstg storage temperature -40 +125 °C
Note

1. To ensure proper thermal contact, a layer of heatsink compound should be
applied between module and heatsink.
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Product specification

Triple video driver hybrid amplifier

CR6627

CHARACTERISTICS
Vs =80V; Tmp =25 °C; C_ =10 pF; R1 =348 Q; C1 =90 pF; R2 = 82 Q; C2 = 100 pF; 50 V (p-p) output swing
with 40 V DC offset (see Fig.6); unless otherwise specified.

SYMBOL PARAMETER CONDITIONS I MIN. ] TYP. MAX. UNIT
Per amplifier

Is supply current input and output open 19 25 31 mA
Piot total power dissipation 25 MHz square wave = 9.6 11 w

t rise time transient response 10 to 90%; note 1 - 2.7 3.3 ns

t fall time transient response 10 to 90%; note 1 - 2.2 2.6 ns
BW small signal bandwidth between -3 dB points; note 2 110 120 - MHz
Vit low frequency tilt voltage 10 kHz square wave - 1.3 15 \
Vos overshoot voltage varied by C1 and C2; see Fig.6 |- 3 10 %
NLN non-linearity Vo=5t075V = 2 5 %
Ay DC voltage gain 50 Q source; note 3 11 12 13

Vs insertion gain 50 Q source; note 4 350 370 390
Notes

1. Input signal is a 100 kHz square wave of 4.15 V (p-p), with 1.5 V DC offset (50 Q source).

2. Sinewave output signal: 1V (p-p).
3. Measured Vp/V, (Fig.2) at input test-circuit (see Fig.6).
4. Measured Vp/V, (Fig.3) at input module (see Fig.6).
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Triple video driver hybrid amplifier CR6627
6 MLB220 20 MLB219
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Vg =80V; Tmp =25 °C; C, = 10 pF; R1 =348 Q; C1 = 90 pF;
R2 =82 Q; C2 = 100 pF; 50 V (p-p) output swing with 40 V DC offset.

Vg =80V; Trp =25 °C; C_ = 10 pF; R1 =348 Q; C1 =90 pF;
R2 =82 Q; C2 = 100 pF; 50 V (p-p) output swing with 40 V DC offset.

Vg =80V; Tmp =25 °C; C_ =10 pF; R1 =348 Q; C1 = 90 pF;
R2 =82 Q; C2 = 100 pF; 55, 50, 40 V (p-p) output swing
with 40 V DC offset.

Fig.4 Risetime transient response as a function
of load capacitance; typical values.

Fig.2 Input voltage at input test-circuit as a Fig.3 Input voltage at input module as a function
function of output voltage; typical values. of output voltage; typical values.
4.0 ’ MLC950 35 ’ MLC951
ty 55V (p-p) tg 55 V (p-p)]
(ns) /‘ (ns)
50V (p-p) /
35 / 3.0
< 40V (p-p) 750 V (p-p)
// 7 40V (p-p)
3.0 V. / 25 //
- =
25 ” 20 =
Cr (pF) CL (pF)

Vg =80 V; Tmp =25 °C; C = 10 pF; R1 =348 Q; C1 =90 pF;
R2 =82 Q; C2 =100 pF; 55, 50, 40 V (p-p) output swing
with 40 V DC offset.

Fig.5 Falltime transient response as a function
of load capacitance; typical values.
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Product specification

Triple video driver hybrid amplifier CR6627
input "
500 ©
TEST
PULSE BIAS FET SAMPLING
s ——  FIXTURE  |— -
GENERATOR UNIT CREE27 PROBE OSCILLOSCOPE
MAM142
POWER
SUPPLY
Test-circuit for one of the three CRT ampilifiers.
Fig.6 CRT amplifier test-circuit and block diagram.
Components used in test-circuit (see Fig.6)
DESIGNATION DESCRIPTION VALUE
C4 variable capacitor 10 to 160 pF (typ. 90 pF)
Co variable capacitor 10 to 160 pF (typ. 100 pF)
Cs chip capacitor 10 nF
Cy electrolytic capacitor 4.7 uF; 160 V
R1 resistor typ. 348 Q
R2 resistor typ. 82 Q
R3 resistor 50 Q
Equipment used in test-circuit (see Fig.6)
EQUIPMENT TYPE DESCRIPTION

Pulse generator

Pico Second; Model 2600B

Bias unit

Pico Second; Model 5555

Power supply

Philips; Model PE1541, 80 V

FET probe

Philips; Model PM8943, attenuation 100 : 1

Sampling oscilloscope

Tektronix; Model 11803, sampling head SD24
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Product specification

Triple video driver hybrid amplifier CR6627
o
o supply
i 22 nF
100V 62 | 82
g 240 Q Q ToF
i
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100n\|j L—
12.4 kQ
input o— 62 Q[ o output

62

24 -
0Q Q

7

—

Supply voltage Vg4, Vg2 and Vgg are internally connected.

ok 150 pF
| 150
T pF ||680Q
74 MLC939

Fig.7 Internal circuit.
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Product specification

Triple video driver hybrid amplifier

CR6727A

FEATURES

Transition times (10 to 90%)
with 45 V (p-p) swing

and C_ =10 pF:

rise time (typ.) 2.5 ns

fall time (typ.) 2.1 ns

Low power consumption:

10 W with 25 MHz square wave
Minimum small signal bandwidth:
140 MHz at 1 V (p-p) or

120 MHz at 40 V (p-p)

Very fast slew rate: 16000 V/us

Internal smearing compensation

Excellent grey-scale linearity

Unconditional stability

Gold metallization ensures
excellent reliability.

APPLICATIONS

e Cathode-ray tube (CRT) drivers in
high-resolution colour monitors.

DESCRIPTION

Hybrid amplifier module comprising
three video amplifiers in a SOT347
package.

1997 Oct 02

PINNING - SOT347

PIN

DESCRIPTION

supply voltage 1 (Vs1)

input 1

ground

(O

O )

output 1

supply voltage 2 (Vgy)

input 2

ground

(NN =

output 2

©

supply voltage 3 (Vs3)

10

input 3

i

ground

12

output 3

Front view

LTTTETREY

MBB934

Fig.1 Simplified outline.

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

SYMBOL PARAMETER | MIN. | max. | uNIT
Per amplifier

Vg supply voltage (DC) 60 70 \Y

Trmb operating mounting base temperature | -20 +100 |°C
Tstg storage temperature —40 +125 |°C
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Triple video driver hybrid amplifier CR6727A

CHARACTERISTICS
Vg =65V, Tgc =25 °C; C_ = 10 pF; output swing = 45 V (p-p) with 32 V DC offset (see Fig.3); unless otherwise
specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Is supply current open input and open output 105 120 135 mA
Ptot total power dissipation 25 MHz square wave - 11 1.5 w

te rise time transient response 10 to 90%; note 1 - 2.5 3.1 ns

t fall time transient response 10 to 90%; note 1 - 21 25 ns
BW small signal bandwidth between -3 dB points; note 2 140 150 - MHz
Vit low frequency tilt voltage 10 kHz square wave - 1.3 1.5 \Y

Vos overshoot voltage (rise and adjustable by C1 and C2; - 3 10 %

fall time) see Fig.3

NLN non-linearity Vo=5t055V - 2 5 %

Ay DC voltage gain 50 Q source; note 3 11.2 12.4 13.6

Vg insertion gain 50 Q source; note 4 160 180 200
Notes

1. Input signal is a 100 kHz square wave of 3.8 V (p-p) with 1.5 V DC offset (50 Q source).
2. Sinewave output signal: 1V (p-p).
3. Measured Vp/V, at input test circuit.
4. Measured Vp/V, at input module.

APPLICATION NOTES

input o———

680 pF 150 kQ
11 ST
H}  En—
4.3kQ
Vs

240 QE

Fig.2 Block diagram; single amplifier.

MGK638

+ o output
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Triple video driver hybrid amplifier CR6727A

[l
T

R1
500 |
input output

Eas
TEST
PULSE FIXTURE FET SAMPLING
GENERATOR CR6727A PROBE OSCILLOSCOPE

l MGK8639

POWER
SUPPLY

Speed-up circuit (R1, C1; R2, C2) ensures flat gain over the whole frequency range.

Fig.3 Application test circuit and block diagram.

Components used in test circuit (see Fig.3)

COMPONENT DESCRIPTION VALUE
C1 variable capacitor 10 to 160 pF (typ. 68 pF)
c2 variable capacitor 10 to 160 pF (typ. 86 pF)
C3 chip capacitor 10 pF
C4 electrolytic capacitor 4.7 uF; 160 V
R1 resistor 275 Q
R2 resistor 62 Q
R3 resistor 50 Q

Test equipment (see Fig.3)

EQUIPMENT TYPE DESCRIPTION
Pulse generator Le Croy; model 9210 with unit 9212
Philips; model PM5785B (125 MHz) with internal DC offset
Power supply Philips; model PE1541, 80 V
FET probe Philips; model PM8943, attenuation 100 : 1
Sampling oscilloscope Tektronix; model 11803, sampling head SD24
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Product specification

Triple video driver hybrid amplifier

CR6927

FEATURES

Transition times (10 to 90%)
with 45 V (p-p) swing

and C_ = 10 pF:

rise time (typ.) 2.5 ns

fall time (typ.) 2.1 ns

e Low power consumption:
11 W with 25 MHz square wave

¢ Minimum small signal bandwidth:
140 MHz at 1 V (p-p) or
120 MHz at 40 V (p-p)

Very fast slew rate: 16000 V/us

¢ Internal low frequency smearing
compensation

o Excellent grey-scale linearity
e Unconditional stability

o Gold metallization ensures
excellent reliability.

APPLICATIONS

¢ Cathode-ray tube (CRT) drivers in
high-resolution colour monitors.

DESCRIPTION

Hybrid amplifier module comprising
three video amplifiers in a SOT347
package.

1997 Oct 02

PINNING - SOT347

PIN DESCRIPTION
1 supply voltage 1 (Vg+)
2 input 1
3 ground ( O O W
4 output 1
5 supply voltage 2 (Vsp)
6 input 2
7 ground ] L
8 output 2 "“"HHHHHH
9 supply voltage 3 (Vs3) Front view BB
10 input 3
11 e Fig.1 Simplified outline.
12 output 3
LIMITING VALUES

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

SYMBOL PARAMETER | MIN. | mAX. | uNIT
Per amplifier

Vs supply voltage (DC) 80 90 Vv

Trmb operating mounting base temperature | -20 +100 |°C
Tstg storage temperature -40 +125 |°C
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Product specification

Triple video driver hybrid amplifier CR6927
CHARACTERISTICS
Vs =85V; Te =25 °C; C, = 10 pF; output swing = 45 V (p-p) with 42.5 V DC offset (see Fig 7); unless otherwise
specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Is supply current open input and open output 85 100 115 mA
Piot total power dissipation 25 MHz square wave - 10.6 12 w
t rise time transient response 10 to 90%; note 1 - 25 3.1 ns
1 fall time transient response 10 to 90%; note 1 - 2.1 25 ns
BW small signal bandwidth between -3 dB points; note 2 140 150 - MHz
Viitt low frequency tilt voltage 10 kHz square wave - 1.3 1.5 Vv
Vos overshoot voltage (rise and adjustable by C1 and C2; - 3 10 %
fall time) see Fig7
NLN non-linearity Vo=5t075V = 2 5 %
Ay DC voltage gain 50 Q source; note 3 11.2 12.4 13.6
Vg insertion gain 50 Q source; note 4 160 180 200
Notes
1. Input signal is a 100 kHz square wave of 3.8 V (p-p) with 1.5 V DC offset (50 Q source).
2. Sinewave output signal: 1V (p-p).
3. Measured Vp/V, at input test circuit.
4. Measured Vp/V, at input module.
MDA185 MDA186
5 2
v \ Vi
W[ -
1.8
) N
\\ 1.6 \\\
, N I~
\ ~
\ 14
\\ NG
-1 \
\ 1.2
3
i 0 20 40 0 )
80
Vo) 0 20 40 60 Vo V) 80
Vs =85V, Tc=25°C; C_= 10 pF; (R1 + R2) =330 Q; Vs =85V; Tc=25°C; C_= 10 pF; (R1 + R2) =330 Q;
output swing = 45 V (p-p) with 42 V DC offset. output swing = 45 V (p-p) with 42 V DC offset.
Fig.2 Testcircuitinput voltage as a function of Fig.3 Input voltage at input module as a
output voltage; typical values. function of output voltage; typical values.
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Product specification
Triple video driver hybrid amplifier CR6927
MDA187 MDA184
3.4 3.0 ‘
4 / ssy (p-p) t / 55V (p-p)
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o //// 45V (p-p) . // 45V (p-p)
A/ /
/ / 35V (p-p) / / 35V (pp)
26 A/ B A
/
22 — 1.8 —
6 10 oL () 6

Vs =85V; Tc=25°C; CL=10pF; (R1 + R2) =330 Q;
output swing = 45 V (p-p) with 42 V DC offset.

Fig.4 Rise time as a function of load
capacitance; typical values.

10 18
CL (pF)

Vg=85V; Tc =25 °C; C_=10 pF; (R1 + R2) = 330 Q;
output swing = 45 V (p-p) with 42 V DC offset.

Fig.5 Fall time as a function of load

capacitance; typical values.

680 pF 150 kQ
11 —1
il L
T
4.3 kQ Vg
input o
0 output
240 Q 15V

MDA188

Fig.6 Block diagram; single amplifier.
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Triple video driver hybrid amplifier CR6927

TEST
PULSE FIXTURE FET SAMPLING
GENERATOR CR6927 PROBE OSCILLOSCOPE
MBK283
POWER
SUPPLY

Speed-up circuit (R1, C1; R2, C2) ensures flat gain over the whole frequency range.

Fig.7 Application test circuit and block diagram.

Components used in test circuit (see Fig.7)

DESIGNATION DESCRIPTION VALUE
C1 variable capacitor 10 to 160 pF (typ. 68 pF)
Cc2 variable capacitor 10 to 160 pF (typ. 86 pF)
C3 chip capacitor plus electrolytic capacitor 10 nF plus 4.7 uF; 160 V
R1 resistor 270 Q
R2 resistor 62 Q
R3 resistor 50 Q

Test equipment (see Fig.7)

EQUIPMENT TYPE DESCRIPTION
Pulse generator Le Croy; Model 9210 with unit 9212
Philips; Model PM5785B (125 MHz) with internal DC offset
Power supply Philips; Model PE1541, 80 V
FET probe Philips; Model PM8943, attenuation 100 : 1
Sampling oscilloscope Tektronix; Model 11803, sampling head SD24
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Triple video driver hybrid amplifier

FEATURES

Transition times (10 to 90%)
with 45 V (p-p) swing

and C_ =10 pF:

rise time (typ.) 2.5 ns

fall time (typ.) 2.1 ns

Low power consumption:

11 W with 25 MHz square wave

Minimum small signal bandwidth:
140 MHz at 1 V (p-p) or
120 MHz at 40 V (p-p)

Very fast slew rate: 16000 V/us
Internal smearing compensation
Excellent grey-scale linearity
Unconditional stability

Gold metallization ensures
excellent reliability.

APPLICATIONS

Cathode-ray tube (CRT) drivers in
high-resolution colour monitors.

DESCRIPTION

Hybrid amplifier module comprising
three video amplifiers in a SOT347
package.

1997 Oct 09

PINNING - SOT347

Product specification

CR6927A

PIN DESCRIPTION
1 supply voltage 1 (Vg4)
2 input 1
3 ground ( Q O j
4 output 1
5 supply voltage 2 (Vgp)
6 input 2
1 12
7 ground
- i
9 supply voltage 3 (Vsg) FroRtviaw MR
10 input 3
1 e Fig.1 SOT347.
12 output 3
LIMITING VALUES

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

SYMBOL PARAMETER | MmN, | max. | uniT

Per amplifier

Vg supply voltage (DC) - 90 \

Tmb operating mounting base -20 +100 °C
temperature

Tstg storage temperature —40 +125 %G
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Product specification

Triple video driver hybrid amplifier

CR6

927A

CHARACTERISTICS
Vs =85V, Tc =25 °C; C = 10 pF; output swing = 45 V (p-p) with 42.5 V DC offset (see Fig 7); unless otherwise

specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Is supply current open input and open output 105 120 135 mA
Pot total power dissipation 25 MHz square wave - 12 12.5 W
tr rise time transient response 10 to 90%; note 1 - 2.5 3.1 ns
tf fall time transient response 10 to 90%; note 1 ~ 2.1 2.5 ns
BW small signal bandwidth between -3 dB points; note 2 140 150 - MHz
Viiit low frequency tilt voltage 10 kHz square wave - 1.3 1.5 Vv
Vios overshoot voltage (rise and adjustable by C1 and C2; - 3 10 %
fall time) see Fig7
NLN non-linearity Vo=5t075V - 2 5 %
Ay DC voltage gain 50 Q source; note 3 11.2 12.4 13.6
Ve insertion gain 50 Q source; note 4 160 180 200
Notes
1. Input signal is a 100 kHz square wave of 3.8 V (p-p) with 1.5 V DC offset (50 Q source).
2. Sinewave output signal: 1V (p-p).
3. Measured Vp/V, at input test-circuit.
4. Measured Vp/V, at input module.
5 MDA185 2 MDA186
v \ Y
@) 4
: I\
N \?\
16
, ) ~L
\\ 1.4
\\ NG
=
\ 1.2
Y |
-3 - 1
0 20 40 0 Vo ¥ 80 0 20 40 60 Vo ) 80

Vs=85V; Tc =25°C; C_ =10 pF; (R1 + R2) =330 Q;
output swing = 45 V (p-p) with 42 V DC offset.

Fig.2 Test-circuit input voltage as a function of
output voltage; typical values.

Fig.3

Vg =85V; Tc=25°C; C_=10 pF;
output swing = 45 V (p-p) with 42 V DC offset.

Input voltage at input module as a
function of output voltage; typical values.

1997 Oct 09
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Product specification

Triple video driver hybrid amplifier CR6927A
3.4 Mgy 3.0 1 MDA184
t P il it t 155V (pp)
(ns) / 1 (ns)
g / / 145V (pp) = // 45V (p-p)
A/
L / / ) / / 35V (pp)
2.6 A / 22 / /
/
22 — 1.8 /
6 10 14 CL (oF) 18 6 10 14 CL (oF) 18

Vg =85V; Tc =25 °C; C_ = 10 pF; (R1 + R2) =330 Q;
output swing = 45 V (p-p) with 42 V DC offset.

Fig.4 Rise time as a function of load
capacitance; typical values.

Vg=85V; Tc=25°C; C_= 10 pF; (R1 + R2) = 330 Q;
output swing = 45 V (p-p) with 42 V DC offset.

Fig.5 Fall time as a function of load
capacitance; typical values.

680 pF 150 kQ
1 —
1t ——

=J==—F
4.3 kQ Vg
input o
+——0 output
240 Q 15V

MDA188

Fig.6 Block diagram.

1997 Oct 09
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Philips Semiconductors Product specification

Triple video driver hybrid amplifier CR6927A

TEST
i FIXTURE FhoeE osgﬂglgggps
CR6927A
MDA189
POWER
SUPPLY

With the speed-up circuit (R1, C1 and R2, C2) it is possible to achieve a flat gain over the whole frequency range.

Fig.7 Application test-circuit and block diagram.

Components used in Test-circuit (see Fig.7)

DESIGNATION DESCRIPTION VALUE
C1 variable capacitor 10 to 160 pF (typ. 68 pF)
Cc2 variable capacitor 10 to 160 pF (typ. 86 pF)
C3 chip capacitor plus electrolytic capacitor 10 nF plus 4.7 uF; 160 V
R1 resistor 275 Q
R2 resistor 62 Q
R3 resistor 50 Q

Test-equipment (see Fig.7)

EQUIPMENT TYPE DESCRIPTION
Pulse generator Le Croy; Model 9210 with unit 9212
Philips; Model PM5785B (125 MHz) with internal DC offset
Power supply Philips; Model PE1541, 80 V
FET probe Philips; Model PM8943, attenuation 100 : 1
Sampling oscilloscope Tektronix; Model 11803, sampling head SD24
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Product specification

NPN switching transistors

PH2369; PH2369A

FEATURES PINNING
e Low current (max. 200 mA) PIN DESCRIPTION
¢ Low voltage (max. 15 V). 1 emitter
2 base
APPLICATIONS 3 collector
¢ High-speed switching.
DESCRIPTION 1 3
2
NPN switching transistor in a TO-92; SOT54 plastic 3 T —
package. e G— 2
i
MAM182
Fig.1 Simplified outline (TO-92; SOT54)
and symbol.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veso collector-base voltage open emitter - 40 \Y
Vceo collector-emitter voltage open base - 15 \Y
lc collector current (DC) - 200 mA
Piot total power dissipation Tamb 225 °C - 500 mW
hee DC current gain
PH2369 lc=10mA; Vge=1V 40 120
PH2369A Ic =10 mA; Vg = 350 mV 40 120
fr transition frequency lc=10mA; Vce =10V, f = 100 MHz 500 - MHz
toff turn-off time Icon =10 MA; Igon =3 MA; Igot=—-1.5mA |- 30 ns
Icon = 100 MA,; Igon = 40 MA,; lgoss = 20 MA | — 35 ns
1997 May 27 199
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Product specification

NPN switching transistors

PH2369; PH2369A

LIMITING VALUES

In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo collector-base voltage open emitter - 40 \Y
Vceo collector-emitter voltage open base - 15 \"
Vegso emitter-base voltage open collector - 4.5 Vv
Ic collector current (DC) - 200 mA
lem peak collector current - 300 mA
Ism peak base current - 100 mA
Piot total power dissipation Tamp'< 25 °C - 500 mW
Tstg storage temperature -65 +150 °C
T junction temperature = 150 °C
Tamb operating ambient temperature —65 +150 °G

THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-a thermal resistance from junction to ambient | note 1 250 KW

Note

1. Transistor mounted on an FR4 printed-circuit board.
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Philips Semiconductors Product specification

NPN switching transistors PH2369; PH2369A
CHARACTERISTICS
Tamb = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
lcBo collector cut-off current le=0;Veg=20V - 400 nA
le=0;Veg=20V; Tj=125°C - 30 HA
leBo emitter cut-off current lc=0;Veg=4V - 100 nA
hee DC current gain
PH2369 lc=10mA; Vce=1V 40 120
Ic=10mA; Vge =1V, Tamp =-55 °C 20 -
lc =100 mA; Vgg =2V 20 -
hee DC current gain
PH2369A Ic =10 mA; Vg = 350 mV 40 120
Ic =10 mA; Vge =350 mV; Tamp = -55°C |20 -
Ic = 30 mA; Vcg = 400 mV 30 -
Ic =100 mA; Vce=1V 20 -
VEsat collector-emitter saturation voltage |lc=10mA; Ilg=1mA
PH2369 - 250 |mV
VcEsat collector-emitter saturation voltage
PH2369A Ilc=10mA;Ig=1mA - 200 |mV
Ilc=10mA; Iz =10 mA - 300 |mV
lc=30mA; Ilg=3mA - 250 mV
lc =100 mA; I =10 mA - 500 |[mV
VBEsat base-emitter saturation voltage lc=10mA; Ilg=1mA 700 (850 |mV
@5 collector capacitance lE=ie=0;Veg=5V;f=1MHz - 4 pF
Ce emitter capacitance lc=ic=0;Vegg=1V;f=1MHz - 4.5 pF
fr transition frequency Ilc=10mA; Vce =10V, f = 100 MHz 500 |- MHz
Switching times (between 10% and 90% levels)
ton turn-on time Icon =10 MA; Igon = 3 MA; Igos =—1.5 MA; |- 10 ns
tq delay time see Fig.2 test conditions A & 4 ns
tr rise time = 6 ns
tost turn-off time - 30 ns
ts storage time = 15 ns
t fall time = 15 ns
ton turn-on time Icon = 100 MA; Igon = 40 MA; Igoss = —20 MA,; | - 13 ns
tor turn-off time see Fig.2 test conditions B = 35 ns
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NPN switching transistors PH2369; PH2369A
VBe  Vcc
Rg Re
oscilloscope (:;gb;) Yo % oscilloscope
Vio _R"i'_, : DUT
R1

MLB826

Test conditions A.
Vi=05t04.2V;T=500ps;t,=10ps; t, =t <3 ns.

Test conditions B.

Vi=05t04.52V; T=200ps; t, =10 us; t, =t <3 ns.
R1=56 Q; R2=1kQ; Rg=1kQ; Rc =270 Q. R1 =100 Q; R2 = 68 Q; Rg = 390 Q; Rc = 47 Q.
Veg=02V;Vec=27V. Vegg=-3V;Vec=4.6V.

Oscilloscope: input impedance Z; = 50 Q. Oscilloscope: input impedance Z; = 50 Q.

Fig.2 Test circuit for switching times.

1997 May 27 202
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Video Transistors and Modules for Monitors Package outlines

SOT32 (TO-126)

Plastic single-ended leaded (through hole) package; mountable to heatsink, 1 mounting hole; 3 leads SOT32

‘<—E—> - A —

i

bp—’ w@ > e <>| @ -
s ls e
0 25 5mm
| IR S|
scale
DIMENSIONS (mm are the original dimensions)
UNIT b c | b | E L (U aq | p [P
A P © o1 max 1 i
2.7 0.88 0.60 11.1 7.8 16.5 1.5 32 39
™M | 23 | 065 | 045 | 105 | 72 | 458 | 229 | 153 | 254 | o9 | 30 | 36 |02
Note

1. Terminal dimensions within this zone are uncontrolled to allow for flow of plastic and terminal irregularities.

OUTLINE REFERENCES EUROPEAN
VERSION \EC JEDEC EIAJ PROJECTION

SOT32 TO-126 = @ 97-03-04

ISSUE DATE
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Video Transistors and Modules for Monitors Package outlines

SOT54/18; SOT54/23 (TO-92)
Plastic single-ended leaded (through hole) package; 3 leads SOT54

1 1 —=———F—¢

A L
b
=] v
! ”_____]__*—17
—
- ‘ | ==y (4]
— '
l -
‘ |
iy ~—>|
0 25 5mm
(B (N | VI 100
scale
DIMENSIONS (mm are the original dimensions)
UNIT | A b by c D d E e eq L | L™
52 | 048 | 066 | 045 | 438 17 4.2 14.5
mm | 50 | 040 | 056 | 040 | 44 | 14 | 36 | 22| VAT | 27| BB
Note
1. Terminal dimensions within this zone are uncontrolled to allow for flow of plastic and terminal irregularities.
REFERENCES
OUTLINE EUROPEAN
TE
VERSION IEC JEDEC EIAJ PROJECTION SRS
SoTs4 TO92 sC-43 1O 97-02-28
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Video Transistors and Modules for Monitors

Package outlines

SOT54/12 to /17 and /19 to /22 (TO-92)

Plastic single-ended leaded (through hole) package; 3 leads (on-circle) SOT54 variant
| | (=
\Q Q
jm—— | ==
- L2 —
A L ‘
‘ b
— ]
! = .
— a3
T — e — -——
" = 21 F-—; [o]
! = pE— —l
\
‘ :
- L1 -—»‘
0 25 5mm
L ogo s g 9 - gt v e o
scale
DIMENSIONS (mm are the original dimensions)
L[ L
UNIT| A b | by c D d E e | e O e
5.2 0.48 | 0.66 | 0.45 4.8 1.7 4.2 14.5
MM | 50 | 040 | 0.56 | 0.40 | 44 | 14 | 36 | 254|127 | 17| 25 | 25
Notes
1. Terminal dimensions within this zone are uncontrolled to allow for flow of plastic and terminal irregularities.
REFERENCES
OUTLINE EUROPEAN
VERSION [EC JEDEC = PROJECTION I53UE DATE
SOT54 variant TO-92 SC-43 =1 97-04-14
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Video Transistors and Modules for Monitors

Package outlines

SOT115L
Rectangular single-ended package; aluminium flange;

2 vertical mounting holes; 7 gold-plated in-line leads SOT115L
D
——— i
|
I
f . |
A I
2 A | |
l - % - L— 12 3 5 7 8 9
L ol !
T
L ! l
CADHG— - ‘4—@ b —»| m[@
- d e -
~—U2—> Q -
=y
=1 [=Epee—r
i
|
Uy +—-——-—1— q
|
|
3l B 0 5 10 mm
scale
DIMENSIONS (mm are the original dimensions)
A | Ay D|d|E L Q Uy z
UNIT| ax. ek, b | ¢ |nax|max|max.| € | ® | F [min.|2P [max.| 9 |max| Y2 | W |max.
0.51 4.15
mm (115 9.1 0.38 0.25(27.2 |2.54 [13.75/2.54 |5.08 | 3.2 | 8.8 3.85 2.4 |38.1(44.75| 8 (0.25| 3.8
OUTLINE REFERENCES EUROPEAN ISSUE DATE
VERSION IEC JEDEC EIAJ PROJECTION
SOT115L =3 @ 97-06-05
207
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Video Transistors and Modules for Monitors

Package outlines

SOT128B (TO-202)

Plastic single-ended leaded (through hole) package; with cooling fin, mountable to heatsink,

1 mounting hole; 3 leads (in-line) SOT128B
Eq
. e
L + 1_
‘ , P1 |
| e
— ‘ — H
¥ v
Lo J Ly H
— B A
! |
‘ !
b
- Q =
<__IE] - A >
E
0 5 10 mm
DIMENSIONS (mm are the original dimensions) =
1
UNT | A | by | ¢ | ¢ | D E | E e | e | He | L | L4 ';3;: Pl P | @ | w
46 | 08 | 065| 056 | 86 | 101 | 104 242 | 133 | 24 38 | 39 | 17
M | 44 | 06 | 05 | 046 | 84 | 99 | 100 | 508 |25 | 535 | 122 | 20 | 25| 36 | 37 | 15 | **®
Note
1. Plastic flash allowed within this zone
OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC EIAJ PROJECTION ISSUE:DATE
SOT128B T0-202 =30 97-02-28
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Video Transistors and Modules for Monitors Package outlines
S0T223
Plastic surface mounted package; collector pad for good heat transfer; 4 leads S0T223

— e
U:I__HJ_EU\ AT

i b )
mEl St gt

1 2 3 N

- O —»

)
‘rat by ‘ @w@ls]
0 2 4 mm
Lo g g g Uigopp g Jrpa o 4
scale

DIMENSIONS (mm are the original dimensions)
I
UNIT A | A bp by c D E e e He Lp Q v w y

18 | 010 | 0.80 | 31 | 032 | 67 | 37 73 | 11 | 095
mm | 45 |001|060| 29 |022| 63| 33| *®| 2% | 67 | 07 |08s| %2 | O1 | O
REFERENCES
OUTLINE EUROPEAN ——
VERSION IEC JEDEC EIAJ PROJECTION

96-+H-++
S0T223 E’ @ 97-02-28
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Video Transistors and Modules for Monitors

Package outlines

SOT347
Ceramic single-ended flat package; heatsink mounted; 2 mounting holes;
12 in-line tin (Sn) plated leads SOT347
D y
| |
' \
1Oy]
u
| q
—=] P |-
+ ||
s L @_
A
[
Uy
G
E
L d i u
v | 12
1 I ]
>l Z e ’\Eu b=l l={&]w @) —»L—c
- |Qle
<—A—>J
0 5 10 mm
scale
DIMENSIONS (mm are the original dimensions)
L z
UNT| A | b | c|D|E|e|F|G|p|P|lQ|q|S8S|U/[U|vVv|w]|ly]|-o
6.0 | 0.51 36.2 | 18.2 25.5 4.15 35 344 | 222
™| 56 |038| 2% 35| 17.8| 2% | 20 | 245| 6 |385| '8 | 19| 34 |340|218| 03| 025 01| 41
OUTLINE REFERENCES EUROPEAN
VERSION IEC JEDEC ) PROJECTION ISSUE DATE
SOT347 30 97-06-28
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Video Transistors and Modules for Monitors

Package outlines

SOT348

Rectangular single-ended flat package;plastic cap; heatsink mounted; 1 mounting hole;

5 in-line gold-metallized leads SOT348
D
|
= = a
e I
I
—>‘ P ‘4— —»| F |-
4 . ‘
S
. . )
1
P H
E
L | | “ “ H |]
‘__ 1 2 3 4 5
) 1
<—Z—>¥<— E] - b —J ‘ - L~ (o]
—»| Qe
f— A —
0 §
scale
DIMENSIONS (mm are the original dimensions)
A D E G L Z
UNIT max. b ¢ |max.|max.| © F max. | min. E Q u Y max.
0.51 415
mm | 6.0 0.38 025|272 | 138|508 | 20 |235| 6 3.85 1.8 255|025 3.8
REFERENCES
OUTLINE EUROPEAN ISSUE DATE
VERSION IEC JEDEC EIAJ PROJECTION
SOT348 —= @ 97-04-14
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Video Transistors and Modules for Monitors

Package outlines

SOT451A
Ceramic single-ended flat package; heatsink mounted; 1 mounting hole;
11 in-line gold-metallized leads SOT451A
‘ D
|
T
a1y ]
U
- P -
* 1
s
Uq
G I ]
3
L
‘ 1 1
1 l}
-»IE](* b—>||<—[@]w@‘ |//IV!A}__><_C
| Qe
f— A —!
0 5 10 mm
scale
DIMENSIONS (mm are the original dimensions)
UNIT| A b c D E e F G L P Q S U Uy v w y
59 | 056 28.3 | 13.9 22 |238|62 | 42 | 20 | 52 | 254204
MM | 55 |o046|%25|27.0|135|%%| 158 |234| 58 | 38 | 1.6 | 48 | 25.0| 200/ O3 | 025| 01
OUTLINE REFERENCES EUROPEAN
VERSION 1EC JEDEC BIA PROJECTION ISSUEDATE
SOT451A =30 97-06-26
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Video Transistors and Modules for Monitors Package outlines
SOT454A
Ceramic single-ended flat package; heatsink mounted; 2 mounting holes;
14 in-line tin (Sn) plated leads SOT454A
D
! |
MM_M
’ |
Oly]
U

|
|
|
|

- VT,

Z-> |- »ii<— b——H Eu@ A -C
- |Qle
- A—>

0 5 10 mm
0 A 1 1T 0 O

scale
DIMENSIONS (mm are the original dimensions)
UNIT| A b . mgx_ E e F msx. m|l-n. P Q q S m':x_ Uq v w y 2
mm g:g 05 | 0.25|39.6 | 13.7 | 2.54 f:; 212| 6 ;:;g g:g 19 | 35 | 37.8| 183| 03 | 0.25| 0.1 g:g
VERSiON IEC JEnEcREFERENCEs EIAJ PROJECTION | ISSUEDATE
SOT454A E3O 97-07-01
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Data handbook system

DATA HANDBOOK SYSTEM

Philips Semiconductors data handbooks contain all

pertinent data available at the time of publication and each

is revised and reissued regularly.

Loose data sheets are sent to subscribers to keep them
up-to-date on additions or alterations made during the
lifetime of a data handbook.

Catalogues are available for selected product ranges
(some catalogues are also on floppy discs).

Ouf data handbook titles are listed here.

Integrated circuits

Book  Title

1CO1 Semiconductors for Radio, Audio and CD/DVD
Systems

1C02 Semiconductors for Television and Video
Systems

1C03 Semiconductors for Wired Telecom Systems

1C04 HE4000B Logic Family CMOS

IC0O5  Advanced Low-power Schottky (ALS) Logic

I1C06 High-speed CMOS Logic Family

IC11 General-purpose/Linear ICs

IC12  12C Peripherals

IC13 Programmable Logic Devices (PLD)

IC14 8048-based 8-bit Microcontrollers

IC15 FAST TTL Logic Series

IC16 CMOS ICs for Clocks and Watches

IC17 Semiconductors for Wireless Communications

IC18 Semiconductors for In-Car Electronics

IC19 ICs for Data Communications

1C20 80C51-based 8-bit Microcontrollers

IC22 Multimedia ICs

IC23  BiCMOS Bus Interface Logic

IC24  Low Voltage CMOS & BiCMOS Logic

1C25 16-bit 80C51XA Microcontrollers
(eXtended Architecture)

IC26 Integrated Circuit Packages

IC27 Complex Programmable Logic Devices

1997 Nov 10

Discrete semiconductors

Book
SCO01
SCo02
SCo03
SCo04
SCO05
SCo06

SCO07
SC13a

SC13b

SC14
SC16
SC17

SC18
SC19

Title

Small-signal and Medium-power Diodes
Power Diodes

Thyristors and Triacs

Small-signal Transistors

Video Transistors and Modules for Monitors
High-voltage and Switching

NPN Power Transistors

Small-signal Field-effect Transistors
PowerMOS Transistors

including TOPFETSs and IGBTs
Small-signal and Medium-power MOS
Transistors

RF Wideband Transistors

Wideband Hybrid IC Modules
Semiconductor Sensors

Discrete Semiconductor Packages

RF & Microwave Power Transistors,
RF Power Modules and Circulators/Isolators

MORE INFORMATION FROM PHILIPS SEMICONDUCTORS?
For more information about Philips Semiconductors data
handbooks, catalogues and subscriptions contact your
nearest Philips Semiconductors national organization,
select from the address list on the back cover of this
handbook. Product specialists are at your service and
enquiries are answered promptly.
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Data handbook system

OVERVIEW OF PHILIPS COMPONENTS
DATA HANDBOOKS

Our sister product division, Philips Components, also has
a comprehensive data handbook system to support their
products. Their data handbook titles are listed here.

Display components

Book  Title

DCO01  Colour Television Tubes

DC02 Monochrome Monitor Tubes and Deflection Units

DCO03 Television Tuners, Coaxial Aerial Input
Assemblies

DC04 Colour Monitor and Multimedia Tubes

DCO5 Wire Wound Components

Magnetic products

MAO1  Soft Ferrites

MAO3 Piezoelectric Ceramics
Specialty Ferrites

MAO4  Dry-reed Switches

Passive components

PAO1  Electrolytic Capacitors

PA02  Varistors, Thermistors and Sensors
PAO3  Potentiometers

PA04  Variable Capacitors

PAO5  Film Capacitors

PA06  Ceramic Capacitors

PAOBA Surface Mounted Ceramic Multilayer Capacitors
PA08  Fixed Resistors

PA10  Quartz Crystals

PA11  Quartz Oscillators

1997 Nov 10

MORE INFORMATION FROM PHILIPS COMPONENTS?

For more information contact your nearest Philips
Components national organization shown in the following list.

Australia: NORTH RYDE, Tel. (02) 9805 4455, Fax. (02) 9805 4466.
Austria: WIEN, Tel. (01) 601 01 12 41, Fax. (01) 60 101 12 11.
Belarus: MINSK, Tel. (5172) 200 924/733, Fax. (5172) 200 773.
Benelux: EINDHOVEN, Tel. (+31 40) 2783 749, Fax. (+31 40) 2788 399.
Brazil: SAO PAULO, Tel. (011) 821 2333, Fax. (011) 829 1849.
Canada: SCARBOROUGH, Tel. (0416) 292 5161, Fax. (0416) 754 6248.
China: SHANGHAI, Tel. (021) 6485 0600, Fax. (021) 6485 5615.
Denmark: COPENHAGEN, Tel. (32) 883 333, Fax. (31) 571 949.
Finland: ESPOO, Tel. 9 (0)-615 800, Fax. 9 (0)-615 80510.

France: SURESNES, Tel. (01) 4099 6161, Fax. (01) 4099 6493.
Germany: HAMBURG, Tel. (040) 2489-0, Fax. (040) 2489 1400.
Greece: TAVROS, Tel. (01) 4894 339/(01) 4894 239, Fax. (01) 4814 240.
Hong Kong: KOWLOON, Tel. 2784 3000, Fax. 2784 3003.

India: MUMBAI, Tel. (022) 4930 311, Fax. (022) 4930 966/4950 304.
Indonesia: JAKARTA, Tel. (021) 794 0040, Fax. (021) 794 0080.

Ireland: DUBLIN, Tel. (01) 76 40 203, Fax. (01) 76 40 210.

Israel: TEL AVIV, Tel. (03) 6450 444, Fax. (03) 6491 007.

Italy: MILANO, Tel. (02) 6752 2531, Fax. (02) 6752 2557.

Japan: TOKYO, Tel. (0) 3 3740 5135, Fax. (0) 3 3740 5035.

Korea (Republic of): SEOUL, Tel. (02) 709 1472, Fax. (02) 709 1480.
Malaysia: PULAU PINANG, Tel. (03) 750 5213, Fax. (03) 757 4880.
Mexico: EL PASO, Tel. (915) 772 4020, Fax. (915) 772 4332.

New Zealand: AUCKLAND, Tel. (09) 815 4000, Fax. (09) 849 7811.
Norway: OSLO, Tel. (22) 74 8000, Fax. (22) 74 8341.

Pakistan: KARACHI, Tel. (021) 587 4641-49,

Fax. (021) 577 035/(021) 587 4546.

Philippines: MANILA, Tel. (02) 816 6345, Fax. (02) 817 3474.

Poland: WARSZAWA, Tel. (022) 612 2594, Fax. (022) 612 2327.
Portugal: LINDA-A-VELHA, Tel. (01) 416 3160/416 3333,

Fax. (01) 416 3174/416 3366.

Russia: MOSCOW, Tel. (095) 755 6918, Fax. (095) 755 6919.
Singapore: SINGAPORE, Tel. 350 2000, Fax. 355 1758.

South Africa: JOHANNESBURG, Tel. (011) 470 5911, Fax. (011) 470 5494.
Spain: BARCELONA, Tel. (93) 301 63 12, Fax. (93) 301 42 43.
Sweden: STOCKHOLM, Tel. (+46) 8 632 2000, Fax. (+46) 8 632 2745.
Switzerland: ZURICH, Tel. (01) 488 22 11, Fax. (01) 481 77 30.
Taiwan: TAIPEI, Tel. (02) 2134 2900, Fax. (02) 2134 2929.

Thailand: BANGKOK, Tel. (02) 745 4090, Fax. (02) 398 0793.

Turkey: ISTANBUL, Tel. (0212) 279 2770, Fax. (0212) 282 6707.

United Kingdom: DORKING, Tel. (01306) 512 000, Fax. (01306) 512 345.
United States:

« JUPITER, FL, Tel. (561) 745 3300, Fax. (561) 745 3600.

* ANN ARBOR, MI,Tel. (313) 996 9400, Fax. (313) 761 2776.

* SAUGERTIES, NY, Tel. (914) 246 2811, Fax. (914) 246 0487.
Yugoslavia (Federal Republic of): BELGRADE, Tel. (0) 11 625 344/373,
Fax. (0) 11 635 777.

For all other countries apply to:

Philips Components,

Marketing Communications,

P.O. Box 218,

5600 MD EINDHOVEN, The Netherlands
Fax. +31-40-2724547.
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Philips Semiconductors

North American Sales Offices, Representatives

and Distributors
—

PHILIPS
SEMICONDUCTORS
811 East Arques Avenue
P.O. Box 3409

Sunnyvale, CA 94088-3409

ALABAMA
Huntsville
Philips Semiconductors
Phone: (205) 464-0111
(205) 464-9101

Elcom, Inc.
Phone: (205) 830-4001

ARIZONA
Scottsdale
Thom Luke Sales, Inc.
Phone: (602) 451-5400
Tempe
Philips Semiconductors
Phone: (602) 820-2225

CALIFORNIA
Calabasas
Philips Semiconductors
Phone: (818) 880-6304

Centaur Corporation
Phone: (818) 878-5800

Irvine
Philips Semiconductors
Phone: (714) 453-0770
Centaur Corporation
Phone: (714) 261-2123

Loomis
B.A.E. Sales, Inc.
Phone: (916) 652-6777

San Diego
Philips Semiconductors
Phone: (619) 560-0242

San Jose
B.A.E. Sales, Inc.
Phone: (408) 452-8133

Sunnyvale
Philips Semiconductors
Phone: (408) 991-3737

COLORADO
Englewood
Philips Semiconductors
Phone: (303) 792-9011

Thom Luke Sales, Inc.
Phone: (303) 649-9717

CONNECTICUT
Wallingford

JEBCO

Phone: (203) 265-1318

FLORIDA
Clearwater
Conley and Assoc., Inc.
Phone: (813) 572-8895
Oviedo
Conley and Assoc., Inc.
Phone: (407) 365-3283

GEORGIA
Norcross

Elcom, Inc.
Phone: (770) 447-8200
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ILLINOIS

Itasca
Philips Semiconductors
Phone: (708) 250-0050

Schaumburg
Micro-Tex, Inc.
Phone: (708) 885-8200

INDIANA

Indianapolis
Mohrfield Marketing, Inc.
Phone: (317) 546-6969

Kokomo
Philips Semiconductors
Phone: (765) 459-5355
MARYLAND
Columbia

Third Wave Solutions, Inc.

Phone: (410) 290-5990

MASSACHUSETTS
Chelmsford

JEBCO

Phone: (508) 256-5800

Westford
Philips Semiconductors
Phone: (508) 692-6211

MICHIGAN
Farmington Hills
Philips Semiconductors
Phone: (248) 848-7600
Novi
Mohrfield Marketing, Inc.
Phone: (810) 380-8100

MINNESOTA

Bloomington
High Technology Sales
Phone: (612) 844-9933

MISSOURI
Bridgeton
Centech, Inc.
Phone: (314) 291-4230

Raytown
Centech, Inc.
Phone: (816) 358-8100

NEW JERSEY
Toms River
Philips Semiconductors
Phone: (908) 505-1200
(908) 240-1479
NEW YORK
Ithaca

Bob Dean, Inc.

Phone: (607) 257-0007
Rockville Centre

S-J Associates

Phone: (516) 536-4242
Wappingers Falls

Bob Dean, Inc.

Phone: (914) 297-6406
NORTH CAROLINA
Cary

Philips Semiconductors

Phone: (919) 462-1332
Charlotte

Elcom, Inc.

Phone: (704) 543-1229

.

Raleigh
Elcom, Inc.
Phone: (919) 743-5200

OHIO

Columbus
Great Lakes Group, Inc.
Phone: (614) 885-6700

Kettering
Great Lakes Group, Inc.
Phone: (513) 298-7322

Solon
Great Lakes Group, Inc.
Phone: (216) 349-2700

OREGON

Beaverton
Philips Semiconductors
Phone: (503) 627-0110

Western Technical Sales
Phone: (503) 644-8860

PENNSYLVANIA

Erie
S-J Associates, Inc.
Phone: (216) 888-7004

Hatboro

Delta Technical Sales, Inc.

Phone: (215) 957-0600

Pittsburgh
S-J Associates, Inc.
Phone: (216) 349-2700

TENNESSEE
Dandridge
Philips Semiconductors
Phone: (615) 397-5053

TEXAS

Austin
OM Associates
Phone: (512) 794-9971

Houston
Philips Semiconductors
Phone: (281) 999-1316

OM Associates
Phone: (713) 376-6400

Richardson
Philips Semiconductors
Phone: (972) 644-1610
(972) 705-9555

OM Associates
Phone: (972) 690-6746

UTAH

Salt Lake City
Electrodyne
Phone: (801) 264-8050

WASHINGTON
Bellevue
Western Technical Sales
Phone: (206) 641-39300
Spokane
Western Technical Sales
Phone: (509) 922-7600

WISCONSIN
Waukesha

Micro-Tex, Inc.

Phone: (414) 542-5352

CANADA

PHILIPS
SEMICONDUCTORS
CANADA, LTD.

Calgary, Alberta
Philips Semiconductors/
Components, Inc.
Phone: (403) 735-6233

Tech-Trek, Ltd.
Phone: (403) 241-1719

Kanata, Ontario
Philips Semiconductors
Phone: (613) 599-8720

Tech-Trek, Ltd.
Phone: (613) 599-8787

Montreal, Quebec
Philips Semiconductors/
Components, Inc.
Phone: (514) 956-2134

Mississauga, Ontario
Tech-Trek, Ltd.
Phone: (416) 238-0366

Richmond, B.C.
Tech-Trek, Ltd.
Phone: (604) 276-8735

Scarborough, Ontario

Philips Semiconductors/
Components, Ltd.

(416) 292-5161

Ville St. Laurent, Quebec
Tech-Trek, Ltd.
Phone: (514) 337-7540

MEXICO

Anzures Section
Philips Components

Phone: +9-5 (800) 234-7381

El Paso, TX
Philips Components
Phone: (915) 775-4020

PUERTO RICO
Caguas

Mectron Group

Phone: (809) 746-3522

DISTRIBUTORS

Contact one of our
local distributors:
Allied Electronics
Anthem Electronics

Arrow/Schweber Electronics

Future Electronics
Hamilton Hallmark
Marshall Industries
Newark Electronics
Penstock

Richardson Electronics
Zeus Electronics




Philips Semiconductors — a worldwide company

Argentina: see South America

Australia: 34 Waterloo Road, NORTH RYDE, NSW 2113,

Tel. +61 2 9805 4455, Fax. +61 2 9805 4466

Austria: Computerstr. 6, A-1101 WIEN, P.O. Box 213, Tel. +43 160 1010,
Fax. +43 160 101 1210

Belarus: Hotel Minsk Business Center, Bld. 3, r. 1211, Volodarski Str. 6,
220050 MINSK, Tel. +375 172 200 733, Fax. +375 172 200 773
Belgium: see The Netherlands

Brazil: see South America

Bulgaria: Philips Bulgaria Ltd., Energoproject, 15th floor,

51 James Bourchier Blvd., 1407 SOFIA,

Tel. +359 2 689 211, Fax. +359 2 689 102

Canada: PHILIPS SEMICONDUCTORS/COMPONENTS, Tel. +1 800 234 7381
China/Hong Kong: 501 Hong Kong Industrial Technology Centre

72 Tat Chee Avenue, Kowloon Tong, HONG KONG,

Tel. +852 2319 7888, Fax. +852 2319 7700

Colombia: see South America

Czech Republic: see Austria

Denmark: Prags Boulevard 80, PB 1919, DK-2300 COPENHAGEN S,
Tel. +45 32 88 2636, Fax. +45 31 57 0044

Finland: Sinikalliontie 3, FIN-02630 ESPOO,

Tel. +358 9 615800, Fax. +358 9 61580920

France: 4 Rue du Port-aux-Vins, BP317, 92156 SURESNES Cedex,
Tel. +33 140 99 6161, Fax. +33 1 40 99 6427

Germany: HammerbrookstraBe 69, D-20097 HAMBURG,

Tel. +49 40 23 53 60, Fax. +49 40 23 536 300

Greece: No. 15, 25th March Street, GR 17778 TAVROS/ATHENS,
Tel. +30 1 4894 339/239, Fax. +30 1 4814 240

Hungary: see Austria

India: Philips INDIA Ltd, Band Box Building, 2nd floor,

254-D, Dr. Annie Besant Road, Worli, MUMBAI 400 025,

Tel. +91 22 493 8541, Fax. +91 22 493 0966

Indonesia: see Singapore

Ireland: Newstead, Clonskeagh, DUBLIN 14,

Tel. +353 1 7640 000, Fax. +353 1 7640 200

Israel: RAPAC Electronics, 7 Kehilat Saloniki St, PO Box 18053,

TEL AVIV 61180, Tel. +972 3 645 0444, Fax. +972 3 649 1007

Italy: PHILIPS SEMICONDUCTORS, Piazza IV Novembre 3, 20124 MILANO,
Tel. +39 2 6752 2531, Fax. +39 2 6752 2557

Japan: Philips Bldg 13-37, Kohnan 2-chome, Minato-ku, TOKYO 108,
Tel. +81 3 3740 5130, Fax. +81 3 3740 5077

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

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

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

Middle East: see ltaly

For all other countries apply to: Philips Semiconductors, Marketing & Sales Communications,

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

New Zealand: 2 Wagener Place, C.P.O. Box 1041, AUCKLAND,
Tel. +64 9 849 4160, Fax. +64 9 849 7811
Norway: Box 1, Manglerud 0612, OSLO,
Tel. +47 22 74 8000, Fax. +47 22 74 8341

Philippines: Philips Semiconductors Philippines Inc.,
106 Valero St. Salcedo Village, P.O. Box 2108 MCC, MAKATI, Metro MANILA,
Tel. +63 2 816 6380, Fax. +63 2 817 3474

Poland: Ul. Lukiska 10, PL 04-123 WARSZAWA,
Tel. +48 22 612 2831, Fax. +48 22 612 2327
Portugal: see Spain

Romania: see Italy

Russia: Philips Russia, Ul. Usatcheva 35A, 119048 MOSCOW,
Tel. +7 095 755 6918, Fax. +7 095 755 6919

Singapore: Lorong 1, Toa Payoh, SINGAPORE 1231,

Tel. +65 350 2538, Fax. +65 251 6500

Slovakia: see Austria

Slovenia: see Italy

South Africa: S.A. PHILIPS Pty Ltd., 195-215 Main Road Martindale,
2092 JOHANNESBURG, P.O. Box 7430 Johannesburg 2000,

Tel. +27 11 470 5911, Fax. +27 11 470 5494

South America: Rua do Rocio 220, 5th floor, Suite 51, 04552-903 Sao Paulo,
SAO PAULO - SP, Brazil, Tel. +55 11 821 2333, Fax. +55 11 829 1849
Spain: Balmes 22, 08007 BARCELONA,

Tel. +34 3 301 6312, Fax. +34 3 301 4107

Sweden: Kottbygatan 7, Akalla, S-16485 STOCKHOLM,
Tel. +46 8 632 2000, Fax. +46 8 632 2745

Switzerland: Allmendstrasse 140, CH-8027 ZURICH,
Tel. +41 1 488 2686, Fax. +41 1 481 7730

Taiwan: Philips Semiconductors, 6F, No. 96, Chien Kuo N. Rd., Sec. 1, TAIPEI,
Taiwan Tel. +886 2 2134 2865, Fax. +886 2 2134 2874

Thailand: PHILIPS ELECTRONICS (THAILAND) Ltd.,

209/2 Sanpavuth-Bangna Road Prakanong, BANGKOK 10260,

Tel. +66 2 745 4090, Fax. +66 2 398 0793

Turkey: Talatpasa Cad. No. 5, 80640 GULTEPE/ISTANBUL,

Tel. +90 212 279 2770, Fax. +90 212 282 6707

Ukraine: PHILIPS UKRAINE, 4 Patrice Lumumba str., Building B, Floor 7,
252042 KIEV, Tel. +380 44 264 2776, Fax. +380 44 268 0461

United Kingdom: Philips Semiconductors Ltd., 276 Bath Road, Hayes,
MIDDLESEX UB3 5BX, Tel. +44 181 730 5000, Fax. +44 181 754 8421

United States: 811 East Arques Avenue, SUNNYVALE, CA 94088-3409,
Tel. +1 800 234 7381

Uruguay: see South America

Vietnam: see Singapore

Yugoslavia: PHILIPS, Trg N. Pasica 5/v, 11000 BEOGRAD,
Tel. +381 11 625 344, Fax.+381 11 635 777

Internet: http://www.semiconductors.philips.com

Building BE-p, P.O. Box 218, 5600 MD EINDHOVEN, The Netherlands, Fax. +31 40 27 24825
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