


Super E-line transistors

ALTERNATIVE PACKAGE PIN-OUT CENTRE COLLECTOR

The datain this handbook relates to the Standard E-line package with collector-base-emitter pin out.
Many devices in the range are also available with alternative base-collector-emitter pin out. Such
devices are identified by the prefix FXT, and are electrically identical to the equivalent standard
devices.

The FXT range is available with leadforms suitable for both through-hole and surface mount
applications. Full details of the package outlines can be found on pages SE222 and SE223 of this
handbook.

CROSS REFERENCE

Standard Centre Collector FAA’ Standard Centre Co"ecto:g_w
type equivalent type equivalent
BCX38C FXT38C ZTX601B FXT601B
MPSA42 FXTA42 ZTX603 FXT603
MPSA92 FXTA92 ZTX605 FXT605
Z2TX449 FXT449 ZTX649 FXT649
ZTX450 FXT450 ZTX651 FXT651
ZTX451 FXT451 ZTX653 FXT653
ZTX453 FXT453 ZTX655 FXT655
ZTX455 FXT455 ZTX657 FXT657
ZTX549 FXT549 ZTX704 FXT704
ZTX550 FXT550 ZTX749 FXT749
ZTX551 FXT551 ZTX751 FXT751
ZTX553 FXT553 ZTX753 FXT753
ZTX555 FXT555 ZTX755 FXT755
ZTX557 FXT557 ZTX757 FXT757 AAJ

This publication is issued to provide outline information only which (unless agreed by the Company in writing) may not be used, applied or reproduced
for any purpose or form part of any order or contract or be regarded as a representation relating to the products or services concerned. The Company
reserves the right to alter without notice the specification, design, price or conditions of supply of any product or service.

©Zetex plc 1990
Publication No. Z1100 December 1990



Super E-line transistors

-CONTENTS-

General information

Super E-line product description

Package performance

Quality assurance

Product index . .

Table 1 : NPN/PNP Super E-line transistors

Table 2 : NPN high gain Super E-line

Table 3 : 2N6700 series medium power transistors
Table 4 : NPN/PNP high performance E-line

Table 5 : NPN high performance darlingtons

Table 6 : PNP high performance darlingtons

Table 7 : NPN/PNP high voltage transistors
Technical data

Applications

Package outlines

Taped product information
Centre Collector Information . .

Glossary . .

SE1

page
SE2

SE3
SE6
SE7
SE8
SE10
SE10
SEMN
SEN
SE12
SE12
SE13
SE15
SE199
SE219
SE220
SE222

SE224



Super E-line transistors

GENERAL INFORMATION

This product guide contains full data on the Zetex
range of Super E-line, medium power E-line and
high voltage E-line plastic encapsulated
transistors, as well as abbreviated data for quick
reference. Application notes covering typical
circuits are also included. The catalogue has been
specifically designed to enable the engineer and
buyer to rapidly select a Zetex preferred product.
It contains five principle sections:
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(b) Product index - listings of commercial and
quality assured products

(c) Selector tables - details of device types within
application groups arranged to highlight the
important characteristics in an easy to use
format

(d) Technical data - full technical data for the
individual types listed

(e) Application notes - covering typical examples
of circuits using Super E-line transistors
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NEW PRODUCTS

The continual evolution of new products means
that the Zetex range is being constantly updated.
If your particular requirement is not covered
herein, please do not hesitate to contact us for
new product information.

APPLICATIONS LABORATORY

An experienced team of applications engineers
is available to give advice and active assistance
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CUSTOMER SPECIFICATIONS

Devices may be supplied against ‘in-house’ Zetex
specifications to suit individual customer
requirements for:

[N
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(a) Non-standard electrical, mechanical or
environmental specifications.

(b) Customer procurement specifications.

Device pricing will be dependant on the basic
type, additional work involved, test yield and the
quantity required.



PRODUCT DESCRIPTION
DESIGN FEATURES

The Zetex Super E-line range of complementary
NPN and PNP transistors brings together
advanced chip technology and assembly
techniques to give Superior performance in a

Super E-line transistors

TO-92 style package. Parallel studies into chip
design and assembly techniques have combined
to produce the outstanding features of the Super
E-line.

E-line package - constructed for reliability

TRANSISTOR DIE
BOND WIRES _

LOCKING TABS

2

HEAVY DUTY
COPPER BASED
LEAD FRAME

OFFSET COLLECTOR FLAG
TO PREVENT BOND WIRES
SHORTING TO DIE

SILICONE MOULDED
PACKAGE

6565/1

The Zetex E-line package has built a reputation
for its reliability and advanced design. The Super
E-line demanded even better performance, and
a major study of eutectic die attach techniques
produced void free die attach to give improved
thermal and electrical characteristics.

HIGH DISSIPATION

The improved chip construction together with
void free die attach and silicone encapsulant has
given a device with a true 1W dissipation at room
temperature (25°C). this allows a practical power
dlssmatlon of up to 1.5W when the collector lead
is soldered to an equivalent of 1 square inch of
copper. An in-depth study of heat sink techniques
in conjunction with Super E-line packages has
shown that up to 2.5W can be handled.

ENVIRONMENTAL PROTECTION

The silicone plastic used for the Zetex E-line
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encapsulation protects the active semiconductor
chip from exposure to corrosive agents, m0|sture
and extreme enironmental conditions.

The absence of ionic contamination in the
Silicone allows chip operation up to 200°C
without risk of failure. In regular tests conducted
by the Zetex Reliability Group, E-line devices are
operated at T,,,,=230°C under reverse bias
conditions. All devices must survive without
degradation. This permits the wide operating and
storage temperature range normally associated
only with metal-can devices.

The E-line manufacturing process includes a resin
backfill stage - a unique step that involves
vacuum impregnation of the moulded package
with silicone resin. This seals any voids which
might exist between the lead frame and the
encapsulant giving the package hermeticity
properties approaching those of metal-can
devices.
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Super E-line chip

BASE

ADVANCED POWER
EFFICIENT GEOMETRY

COLLECTOR
SUBSTRATE

EMITTER MATRIX
6564

HIGH CURRENT GAIN

A major objective of the chip design was to
produce a transistor with improved gain
properties at high current levels. By utilising
advanced power efficient geometries and
diffusion techniques, minimum gains of 40 have
been achieved at collector currents of 2A.

LOW SATURATION VOLTAGE

Improvements in high current gain performance
together with improved die attach techniques
have combined to give an extremely low Vg ay
specification.

COMPLEMENTARY PAIRS

Selective chip design has produced the ZTX650
(NPN) and ZTX750 (PNP) series with excellent
gain linearity, ideal for consumer applications
including audio amplifiers and complementary
drivers.

WIDE VOLTAGE AND GAIN RANGES

Both NPN and PNP series are specified up to a
Vceo maximum of 300V with d.c. gain specified
up to 6A.
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HIGH CURRENT HANDLING
CAPABILITY

Improvements in equalising current distribution
across the chip (avoiding ’hot spots’) has
produced a continuous current (i¢) rating of 2A
and peak pulse currents (Icy) of 6A. This makes
the ZTX650 and ZTX750 series ideal for
applications such as solenoids, actuators, relays,
lamp drivers, motor drivers and photo flash units.

FAST SWITCHING - HIGH f;

The planar epitaxial construction gives inherently
fast switching speeds - 25ns turn on time at
Ic =500mA, and high f; - typically 175MHz for
the ZTX650 and 140MHz for the ZTX750 at
100MHz.

THE RESULT - MORE POWER FROM
E-LINE

The Zetex Super E-line gives performance and
reliability beyond standard TO-92 products and
metal-can transistors. The package is approved
over and beyond the full military temperature
range. Zetex E-line transistors are currently in use
in many military applications and have been
approved for 20 years application use in
telecommunication equipment.




PERFORMANCE

As a directresult of the design features described,
Zetex Super E-line transistors out perform similar
types of plastic transistors. In addition to the wide
range of industry standard types, Zetex has
produced three ranges that fully exploit the
unique features of E-line.

Super E-LINE
Designated the ZTX650 and ZTX750 series.

The ultimate performance in E-line, featuring:
Complementary NPN and PNP ranges
1W dissipation at T,,,=25°C

1.5W practical power dissipation
Voltages up to 300V (V¢eq)

Gains specified up to 6A

Continuous current (I¢) to 2A

Peak current to 6A

Fast switching

Excellent gain linearity

The Super E-line is designed to replace TO-39,
TO-126, TO-202, TO-220 and TO-237 in free
standing applications.

If your application demands continuous current
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up to 2A or peak currents up to 6A the Super
E-line gives that performance at lower cost.

HIGH PERFORMANCE E-LINE

Designated the ZTX450 and ZTX550 series, the
range consists of NPN and PNP complementary
types featuring:

Vceo up to 300V

Pwt=1W at T,,,,=25°C
Continuous current (Ig) to 1A
Peak current to 2A

Gain specified up to 1A

The ZTX450/550 series are intended as full
replacements for TO-39/TO-18 metal can
transistors, and for medium current applications
where a guaranteed gain up to 1A is required.

HIGH VOLTAGE E-LINE

Designated for applications which require high
voltages, low saturation voltages and low
capacitance.

[ ] VCEO up to 350V

® |-=500mA
® P, upto 1Wat T, ,=25°C
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PACKAGE PERFORMANCE

The E-line package is formed by transfer moulding
a silicone plastic specially selected to provide a
rugged one-piece encapsulation, resistant to
severe environments and allow the high junction
temperature operation normally associated with
metal-can devices. E-line encapsulated devices
are approved for use in military, industrial and
professional equipments.

The standard lead formation is collector-base-

Maximum collector current {continuousj
Power dissipation (at T, =25°C)
Operating and storage temperature range

*Dependent on chip size.

LEAD CONFIGURATION

The alternative lead configurations are denoted
by a suffix such as K, L, M or S at the end of the
part number.

eg. ZTX650K where the K denotes that the leads
are preformed to the TO-5/39 pin circle.

The available lead formations may be listed as:

in-line S No suffix
TO-5/39 pin circle Suffix K
TO-18 pin circle Suffix L
Flat mounting Suffix M
In-line wide-spacing Suffix S

TAPED PRODUCT

E-line transistors can be supplied on tape for
automatic insertion. Two types of packaging are
available:

(a) Devices mounted on tape and the put on a
reel which is then packed in a cardboard box.

(b) Devices mounted on tape and then folded in
a concertina (or Z) form directly into a card-
board box (Ammo pack).

See page SE180 for further details of taped
product.
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emitter (c-b-e) ‘in-line’. Alternative lead
configurations are available as plug-in
replacements for TO-5/39 and TO-18 metal-can
types, as well as for flat mounting and wider
spacing.

The basic performance of E-line is dependent, to
a certain degree, on the type of chip used in the
package. The following summary may be used
as a basic guide:

ceem dm AR
up to 2A

500 up to 1000mW*
—-55to +200°C

ORDERING INFORMATION

To order E-line transistors with alternative lead
configurations, the following format should be
used.

eg. ZTX650L where L refers to TO-18 lead
formation.

To order E-line transistors on tape, the following
format should be used.

{a} Suffix ‘STC’ for product taped and supplied
on reels.

(b) Orientation (option A or B).

(c) Suffix 'STZ’ for product taped and folded
(Ammo pack).

eg. ZTX650STOA.

Orders in multiples of 2000 pieces only will be
accepted for taped product.

For pricing, ordering or technical information,
contact:



BS 9000

At Zetex, quality and reliability are built into the
product by rigorous control of all processing
operations and by minimising random defects.
Process management involves full documenta-
tion of procedures, recording of batch data,
employment of extensive traceability procedures
and the provision of appropriate equipment and
facilities.

Statistical Process Control (SPC) is used
extensively throughout the various process
routes, with PPM programs in place on all product
packaging lines.

Zetex is an approved vendor to major Aerospace,
Automotive and Telecommunications manu-
facturers.

QUALITY IMPROVEMENT

Zetex operates an active Quality Improvement
System involving every employee in the organisa-
tion. The main goals are:

The permanent elimination of defects and
errors.

The continuing involvement of all employees
in the improvement process.

SE7
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CECC

Zetex, as a discrete semiconductor manufacturer,
is approved by:

1  The Civil Aviation Authority.
2 MOD(PE) — DQAB to AQAP-1.

3  British Standards Institution to BS 9000,
CECC 50000 and IECQ750000.

BS, CECC and IECQ approved discrete semi-
conductors as listed in PD 9002 (qualified parts
list) can be provided.

Where Zetex is not listed as an approved supplier
or where approval is pending we may supply
devices which have been subjected to the full
quality assurance procedures as ‘‘tested to ..’
subject to the basic types being available from
Zetex. Similarly, Zetex may supply on a partial
release basis such as ‘‘released to group A tests
only!’

Zetex can also generate detail specifications to
customers’ specific requirements that conform
to BS, CECC, IECQ rules. E.g. British Telecom
20-year life requirement (D3007).

All products are shipped with a Certificate of
Conformance to a minimum approval of AQAP-1.
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PRODUCT INDEX

BS/CECC number Technical
Device Selector data
Type Prefix Number table (page No.)
BCX38 5 SE17
BF391 4 SE23
BF392 7 SE23
BF393 7 SE23
BF491 7 SE27
BF492 7 SE27
BF493 7 SE27
BF493SP 7 SE31
MPSA42 7 SE33
MPSA43 7 SE33
MPSA92 7 SE37
MPSA93 7 SE37
ZTX449 4 SE41
2TX450 BS9365 F137(P) 4 SE47
BS9365 F139(Q)
ZTX451 BS9365 F138(P) 4 SE47
BS9365 F140(Q)

ZTX452 4 SE53
ZTX453 4 SE53
ZTX454 4 SE59
ZTX455 4 SE59
ZTX549 4 SE65
ZTX550 BS9365 F143(F)* 4 SE71
ZTX551 BS9365 F144(F)* 4 SE71
ZTX552 4 SE77
ZTX553 4 SE77
ZTX554 4,7 SE83
ZTX555 4,7 SE83
ZTX556 7 SE83
ZTX557 7 SE83
ZTX576 7 SE91
ZTX600 50002 286(F)* 5 SE97
ZTX601 50002 286(F)* 5 SE97
ZTX602 50002 288(F)* 5 SE103
ZTX603 50002 288(F)* 5 SE103
ZTX604 50002 288(F)* 5 SE109
ZTX605 50002 288(F)* 5 SE109
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PRODUCT INDEX

BS/CECC number Technical

Device Selector data
Type Prefix Number table (page No.)
ZTX614 5 SE115
ZTX649 1 SE117
ZTX650 50002 138(F)* 1 SE123
ZTX651 50002 138(F)* 1 SE123
ZTX652 50002 138(F) * 1 SE123
ZTX653 50002 138(F)* 1 SE123
ZTX654 7 SE133
ZTX655 7 SE133
ZTX656 7 SE139
ZTX657 7 SE139
ZTX689B 2 SE145
ZTX690B 2 SE145
ZTX692B 2 SE145
ZTX694B 2 SE145
ZTX704 50002 287(F)* 6 SE149
ZTX705 50002 287(F)* 6 SE149
ZTX712 6 SE155
ZTX749 1 SE157
ZTX750 50002 137(F) * 1 SE163
ZTX751 50002 137(F)* 1 SE163
ZTX752 50002 137(F)* 1 SE163
ZTX753 50002 137(F)* 1 SE163
ZTX754 7 SE173
ZTX755 7 SE173
ZTX756 7 SE179
ZTX757 7 SE179
ZTX776 7 SE185
2N6714 3 SE191
2N6715 3 SE191
2N6716 3 SE194
2N6717 3 SE194
2N6718 3 SE194
2N6724 3 SE195
2N6725 3 SE195
2N6726 3 SE191
2N6727 3 SE191
2N6728 3 SE193
2N6729 3 SE193
2N6730 3 SE193
2N6731 3 SE197
2N6732 3 SE197

Note: (F), (P) or (Q) are BS categories.
Cat. F—* indicates full plus additional assessment.
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These devices offer the ultimate performance for
TO-92 style package. they have been designed

Super E-line transistors

TABLE 1 : NPN/PNP SUPER E-LINE

to operate and provide useful gain at current

levels up to 6A with power dissipation capabilities
in excess of 1W at 25°C ambient temperature.

Max. Vcg(sat) hee Min. fr Piot
Max. | Max. at at at at
Type Veeo|Vceo | cont T,mp |Complement
le | lem lc Ig [Min.| I¢ Ilc | =25°C
\% \Y A A \Y A A A |MHz|mA | mW
NPN
ZTX653 | 120|100 | 2 6 |05| 2 |0.2]25| 2 |140|100| 1000 ZTX753
ZTX652 [100| 80 | 2 6 |os| 2 |0.2|25| 2 |140|100| 1000 ZTX752
ZTX651 80 | 60 | 2 6 |0o5| 2 |0.2|40| 2 |140|100| 1000 ZTX751
ZTX650 | 60 | 45 | 2 6 |05| 2 |02]|40| 2 |140|100| 1000 ZTX750
ZTX649 | 35 | 256 | 2 6 |05| 2 |0.2|75| 2 |160[100| 1000 ZTX749
PNP
ZTX753 [120|100| 2 6 (05| 2 |0.2|40| 2 {100|100| 1000 ZTX653
ZTX752 |100| 80 | 2 6 (05| 2 |0.2]40| 2 |100{100| 1000 Z2TX652
ZTX751 80 | 60 | 2 6 |05| 2 |0.2|25]| 2 |100(100| 1000 ZTX651
ZTX750 | 60 | 45 | 2 6 |05| 2 |0.2|25| 2 |100[100| 1000 ZTX650
ZTX749 | 35 | 26 | 2 6 |os| 2 (02|75 2 |100{100| 1000 ZTX649

A range of high gain, high performance, medium
power devices designed to replace Darlington

TABLE 2 : NPN HIGH GAIN SUPER E-LINE

transistors in applications where low saturation

voltages are required. Ideally suited for battery-
driven applications.

Max. Veg(sat) e Min. fr Piot
Vego | Max. | Max. at at at at
Type Veeo | cont | lem Tamb
lc Ic Ig Min. lc lc | =256°C

\ A A \ mA | mA mA | MHz | mA mwW
ZTX694B 120 | 0.5 1 0.5 400 5 | 400 200 | 150 | 50 | 1000
ZTX692B 70 1 2 0.5 | 1000 | 10 | 400 500 | 150 | 50 | 1000
ZTX690B 45 2 6 0.5 | 2000 | 40 | 400 | 1000 | 150 | 50 | 1000
ZTX689B 20 3 8 0.5 | 2000 | 10 | 400 | 2000 | 150 | 50 | 1000
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TABLE 3 : 2N6700 SERIES MEDIUM POWER TRANSISTORS

Max. Ptot

Cont.Max.| Max. Vcgsay hee Min. f; at
NPN PNP VCBO VCEO IC ICM at at at Tamb

Ic | Ig |Min.Max.| Ic lc | =25°C

\ \% A A V |mA | mA mA |[MHz| mA mwW
2N6714 | 2N6726 | 40| 30| 1 2 | 05 |1000({100| 502501000 | 50 { 50| 1000
2N6715 | 2N6727 | 50| 40| 1 2 |05 |1000(100 | 50|250| 1000 | 50 | 50| 1000
2N6724 — 50| 40| 1 2 |15 1000 2| 4K |[40K| 1000 | — - 1000
2N6725 — 60| 50| 1 2 |15 |1000f 2| 4K|40K| 1000 | — - 1000
2N6716 | 2N6728 | 60| 60| 1 2 | 035 |250| 25| 50|250| 250 | 50 | 50| 1000
2N6717 | 2N6729 | 80| 80| 1 2 | 035|250 25| 50(250| 250 | 50 | 50| 1000
2N6731 | 2N6732 | 100 | 80| 1 2 1035 |350( 35|100|300| 350 | 50 [200| 1000
2N6718 | 2N6730 | 100 | 100 | 1 2 |1 036|250 25| 50250 | 250 | 50 | 50 1000

TABLE 4 : NPN/PNP HIGH PERFORMANCE E-LINE

The devices shown in this table have been

capabilities up to 1W at 25°C ambient

designed to operate and provide useful gain at temperature.
current levels up to 1A with power dissipation
Max. Vcg(sat) hee Min. fr | Py
Max. | Max. at at at at
Type Veeo|Veeo | cont Tamp  |Complement
lc lem I g [Min.| I lc | =256°C
\Y% \% A A \% mA [mA mA [MHz|mA | mwW
NPN
ZTX455 | 160|140 | 1 2 0.7 | 150 | 15 | 100|150| 100 | 50 | 1000 ZTX555
ZTX454 1140120 1 2 0.7 | 150 | 15 [ 100|150| 100 | 50 | 1000 ZTX554
ZTX453 [ 120|100 | 1 2 0.7 | 150 | 15 | 40 |{150| 150 | 50 | 1000 ZTX553
ZTX452 [ 100 | 80 1 2 0.7 | 150 | 15 | 40 |150| 150 | 50 | 1000 ZTX552
ZTX451 80 | 60 1 2 |0.35| 150 | 15 | 50 (150|160 | 50 | 1000 ZTX551
ZTX450 | 60 | 45 1 2 10.25| 150 | 15 {100 (150|150 | 50 | 1000 ZTX550
ZTX449 | 50 | 30 1 2 0.5 1000|100 100 |500| 150 | 50 | 1000 ZTX549
PNP
ZTX555 | 160 | 150 1 2 0.3 | 100 | 10 | 50 [300| 100 | 50 | 1000 ZTX455
ZTX554 | 140 | 125 1 2 0.3 | 100 | 10 | 50 [300| 100 | 50 | 1000 ZTX454
ZTX553 | 120 | 100 1 2 10.25| 150 | 15 | 40 [150| 150 | 50 | 1000 ZTX453
ZTX552 | 100 | 80 1 2 |0.25| 150 | 15 | 40 [150| 150 | 50 | 1000 ZTX452
ZTX551 80 | 60 1 2 |0.35( 150 | 15 | 50 [150| 150 | 50 | 1000 ZTX451
ZTX550 | 60 | 45 1 2 10.25| 150 | 15 | 100 {150| 150 | 50 | 1000 ZTX450
ZTX549 | 35 | 30 1 2 0.5 { 1000|100 100 {500| 100 | 100| 1000 ZTX449
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The devices shown in this table are designed for

TABLE 5 : NPN HIGH PERFORMANCE DARLINGTONS

current levels up to 1A and power dissipation up

applications requiring very high current gain at to 1W.
Max VCE(sat) hFE Ptot
Max. |Max. at at | fy at
Type Vego|Veeo| o | lem MHz| T, = [Complement
cont. Ilc | Ig | Min. | Max. | I¢ 25°C
\% \% A A V | mA |mA mA |Min.| mW
ZTX601| 180 | 160 | 1 4 | 1.2 [1000]| 10 | 2000 [100,000|500| 150 | 1000 —
ZTX600| 160 | 140 | 1 4 | 1.2 |1000| 10 | 2000 [100,000{500| 150 | 1000 —
ZTX605| 140 | 120 | 1 4 | 1.5 (1000 1 | 5000 — 500(150| 1000 | ZTX705
ZTX604| 120|100 | 1 4 |1.5 {1000 1 | 5000 — 500|150| 1000 | ZTX704
ZTX614 | 120|100 | 0.8 | 2 |1.25/800| 8 |10000| — 500| — | 1000
ZTX603| 100 | 80 1 4 | 1.0{1000| 1 | 5000 — 500|150 | 1000 —
ZTX602| 80 | 60 1 4 (1.0 {1000 1 | 5000 — 500|150 | 1000 —
BCX38C| 80 | 60 | 0.8 | 2 (1.25/800| 8 [10000| — 500 — | 1000 | ZTX712
BCX38B| 80 | 60 | 0.8 | 2 [1.25/800| 8 | 4000 — 500| — | 1000 —
BCX38A| 80 | 60 | 0.8 | 2 |1.25|800| 8 | 1000 — 500( — | 1000 —
TABLE § : PNP HIGH PERFORMANCE DARIINGTONS
Max Vce(sat) hre Prot
Max. | Max at at fr at
Type Veso | Veeo | lc | lem MHZz | Tomp =
cont. Ic Ig | Min. Max. Ic 25°C
\Y \Y A A \% mA | mA mA | Min. | mW
ZTX705| 140 | 120 1 4 1.3 |1000| 1 | 3000 | 30000 |[1000| — 1000
ZTX704| 120 | 100 1 4 1.3 {1000 1 3000 | 30000 [1000| — 1000
ZTX712| 80 60 | 0.8 2 |[1.25| 800 | 8 |10000 — — — 1000

SE12




Super E-line transistors

TABLE 7 : NPN/PNP HIGH VOLTAGE TRANSISTORS

The transistors shown in this table are designed and other applications requiring high voltage
for driving numerical indicator tubes, neon lamps capability.

Max | Max Vegsay hee Max Icgo Py at
at at at
Type Veso|Veeo| e Tamb = | Complement
'c IB Min {Max Ic VCB 25°C
\% V. |mA |V |mA mA mA | uA \% mw
NPN
ZTX657 [ 300|300 | 500 |0.5| 100 | 1 0[50 — |100| 0.1 |200] 1 000 | ZTX757
MPSA42]| 300 | 300 | 500 |0.5| 20 |2.0 40 | — | 10| 0.1 |200]| 680 MPSA92
BF393 300|300 | 500 |2.0] 20 |[2.0|40 ]| — 10| 0.1 [200]| 625 BF493
BF392 250 (250 | 500 (2.0{ 20 |2.0 40| — | 10| 0.1 |200] 625 BF492
ZTX656 [ 200|200 | 500 |0.5| 100 | 1 0|50 | — [100| 0.1 |160] 1 000 | ZTX756
MPSA43 200 [ 200 | 500 |0.4| 20 2040 — [ 10| 0.1 [160 680 MPSA93
BF391 200|200 | 500 |2.0] 20 |2.0| 40| — 10| 0.1 [160]| 625 BF491
ZTX655 | 150 | 150 [1000|0.5|1000 200( 50 | — |500| 0.1 [125] 1000 ZTX755
ZTX455 (160|140 [1000(0.7| 150 | 15 100(300(150( 0.1 [140]| 1000 ZTX555
ZTX654 [ 125|125 [1000/0.5| 1000 200| 50 | — (500| 0.1 |100 1000 | ZTX754
ZTX454 | 140|120[1000]|0.7| 150 | 1 5 (100(300|150| 0.1 |120| 1000 ZTX554
PNP
BF493SP| 350 | 350 | 500 [2.0| 20 2.0/ 40| — | 10 {0.005|250 625 —
ZTX757 [ 300|300 | 500 |0.5 100 | 10 [ 50 | — [100| 0.1 |200 1000 | ZTX657
ZTX557 | 300 [ 300 | 500 [0.3| 50 5 | 60 |300| 50 | 0.1 |200]| 1000 —
MPSA92| 300 | 300 | 500 (0.5 20 20|40 | — [10| 0.1 |200 680 MPSA42
BF493 300|300 | 500 [2.0| 20 |2.0| 40| — 10| 0.1 [200| 625 BF393
BF492 250|250 | 500 [2.0{ 20 |2.0]| 40| — 10 | 0.1 |200]| 625 BF392
ZTX776 | 200 | 200 [1000]0.5 1000(200( 50 | — |500| 0.1 |160 1000 —
ZTX576 | 200 | 200 |{1000/0.3| 100 10 | 50 [300(300| 0.1 |160| 1000 —
ZTX756 | 200 | 200 | 500 {0.5] 1 00 (10|50 | — [100| 0.1 |160 1000 | ZTX656
ZTX556 | 200 | 200 | 500 [0.3| 50 5 | 50 |300| 50 | 0.1 |160| 1000 —
MPSA93| 200 | 200 | 500 [0.4]| 20 20|40 | — | 10] 0.1 |160 680 MPSA43
BF491 200|200 | 500 (2.0| 20 |2.0| 40| — 10| 0.1 |160| 625 BF391
ZTX755 [ 150 | 150 [1000]0.5 1000(200| 50 | — [500| 0.1 125/ 1000 | ZTX655
ZTX555 [ 160 | 150 {1000|0.3| 100 10 | 50 |300|300| 0.1 |140 1000 | ZTX455
ZTX754 | 125|125 (1000(0.5|1000 200 50 | — |500| 0.1 |100]| 1 000 | ZTX654
ZTX554 | 140 |125|1000/0.3| 100 | 1 0 | 50 [300(300| 0.1 [120] 1 000 | ZTX454
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NPN Silicon Planar
Medium Power
Darlington Transistors

BCX38A
BCX38B
BCX38C

FEATURES

® 1.5W power dissipation

® 0.8A continuous collector current
® hge up to 10,000 at Ic=500mA
® Fast switching

DESCRIPTION

The BCX38 series of silicon planar Darlington
transistors is designed for medium power
applications requiring very high current gain
and high input impedance. The monolithic
construction has the inherent advantages of
fast switching times, low saturation voltages
and low leakage currents. Application areas
include: driver and output stages of audio
amplifiers; direct interfacing with integrated
circuits; lamp, relay and hammer driving.

The E-line package is formed by transfer

moulding a silicone plastic specially selected to
provide a rugged one-piece encapsulation

ABSOLUTE MAXIMUM RATINGS

Plastic E-Line
(TO-92 Compatible)

resistant to severe environments and allow the
high junction temperature operation normally
associated with metal can devices.

E-line encapsulated devices are approved for
use in military, industrial and professional
equipments.

Alternative lead configurations are available as
plug-in replacements to TO-5/39 and TO-18
metal can types, and for surface mounting.

Parameter Symbol Value Unit
Collector-Base Voltage Veso 80 \%
Collector-Emitter Voltage (Note 1) Vceo 60 v
Emitter-Base Voltage Vego 10 \"
Peak Pulse Current lem 2 A
Continuous Collector Current Ic 800 mA
Practical Power Dissipation (Note 2) Piotp 1.5 w
Power Dissipation at T,,,,=25°C Pyiot 1 w
at T oe,=25°C ~ 2 w

Operating and Storage Temperature Range (Note 1) -55 to +200 °C

Note 1: The maximum values of Vceo and Power Dissipation are dependent on operating tempera-
ture. See Voltage Derating Graph (Fig. 1) for maximum power dissipation and operating

temperature in a given application.

Note 2: The power which can be dissipated assuming device mounted in typical manner on PCB

with copper equal to 1 sq. inch minimum.
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BCX38A, BCX38B, BCX38C

ELECTRICAL CHARACTERISTICS (at Tymp=25°C).

Parameter Symbol | Min. |Max. |Unit Test Conditions
Collector-base breakdown voltage V 8riCBO 80 — V |lc=10uA, Ig=0
Collector-emitter sustaining voltage |Vceo(sus) 60 - V |lc=10mA, Ig=0
Emitter-base breakdown voltage V(8RIEBO 10 - V [lg=10uA, Ic=0
Collector-base cut-off current lco - 100 | nA |Vcg=60V, Ig=0
Emitter-base cut-off current lego — 100 | nA |Vgg=8V, Ic=0
Static forward current transfer ratio | hgg

BCX38A 500 — — |lg=100mA, Vgg=5V*

1000 | — — |lc=500mA, Vcg=5V*

BCX38B 2000 | — — |lc=100mA, Ve=5V*

4000 | — — |ic=500mA, Vg =5V*

BCX38C 5000 [ — — |lc=100mA, Ve=5V*

10000| — — |lg=500mA, Vgg=5V*

Collector-emitter saturation voltage |Vcg(sa — |1.25| V [Ic=800mA, Ilg=8mA*
Base-emitter on voltage VBE(on) — 1.8 | V |Ic=800mA, Vcg=5V*

*Measured under pulsed conditions. Pulse width =300us. Duty cycle <2%.

THERMAL CHARACTERISTICS

Characteristic Symbol Max. Value | Unit
Thermal Resistance: Junction to Ambient Rih j-amb) 175.0 °C/W
Junction to Case Rin(j-case) 87.5 °C/W
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BCX38A, BCX38B, BCX38C
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Voltage derating graph

The maximum permissible operational temperature can be obtained from Fig. 1 using the equation:

Power (max) — Power (actual
Tamb(max)= ( ) (actual) +25°C

0.0057
T ambimax) = Maximum operating ambient temperature.

Power (max)=Maximum power dissipation figure, obtained from Fig. 1
for a given Vg and source resistance (Rg).

Power (actual) = Actual power dissipation in users circuit.
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BCX38A, BCX38B, BCX38C
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BCX38A, BCX38B, BCX38C
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BCX38A, BCX38B, BCX38C
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NPN Silicon Planar
High Voltage
Transistors

BF391 BF392

BF393

DESCRIPTION

These plastic encapsulated, general purpose
transistors are designed for applications
requiring high breakdown voltage, low
saturation voltages, and low capacitance.

The E-line package is formed by transfer
moulding a silicone plastic specially selected to
provide a rugged one-piece encapsulation
resistant to severe environments and allow the
high junction temperature operation normally
associated with metal can devices.

E-line encapsulated devices are approved for
use in military, industrial and professional
equipments.

Alternative lead configurations are available as
plug-in replacements of TO-5/39 and TO-18
metal can types, and for surface mounting.

ABSOLUTE MAXIMUM RATINGS

Plastic E-Line
(TO-92 Compatible)

Parameter Symbol | BF391 BF392 BF393 Unit
Collector-base voltage Veeo 200 250 300 \'
Collector-emitter voltage Vceo 200 250 300 \'%
Emitter-base voltage Vego 6 \'
Continuous collector current Ic 500 mA
Power dissipation at (T,,,,, = 25°C) Piot 625 mwW
at T ., =25°C 1.5 w
Operating and storage temperature range | T:T -55t0 +175 °C
THERMAL CHARACTERISTICS
Parameter Symbol Maximum Unit
Thermal resistance: Junction to ambient Rinj-amb) 220 °C/W
Junction to case Rinj-case) 80 °C/W
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BF391 BF392 BF393

CHARACTERISTICS (at T,,,, =25°C unless otherwise stated).

BF391 BF392 BF393
Parameter Symbol Min. IMax| Min. |Max. [Min. [Max. Unit | Conditions
Collector-base Visricso |200| - | 250| — |300| - V |lc=100uA, Ig=0
breakdown voltage
Collector-emitter Vgriceo [200| — | 250| - 300 | - V |lc=10mA*, Ig=0
breakdown voltage
Emitter-base V(BR)EBO 6 - 6 - 6 - \" lE =1 OO#A, IC =0
breakdown voltage
Collector cut-off lcBo - 1011 - - - — | WA | V=160V, ig=0
current
- - - 101 | - [0.1 | puA [Veg=200V, =0
Emitter cut-off leBO - 0.1} - - - — | pA | Vge=4V, Ic=0
current
- - — 101 | - [0.1|puA | Vge=6V, Ic=0
Static forward hee 26 - | 26| - |25 | - Ic=1mA, Vge=10V*
current transfer
ratio 40| - | 40| - |40 | - lc=10mA, Vge=10V*
Collector-emitter Vce(sat) - 2 - 2 - 2 V | lc=20mA, lg=2mA
saturation voltage
Collector-base VaE(sat) - 2 - 2 - 2 V | Ic=20mA, lg=2mA
saturation voltage
Transition frequency | fy 50| — | 80| — |50 | — [MHz|ic=10mA, Vcg=20V
f=20MHz
Collector-base Cre - |16 — |16 | — |1.6| pF | V=60V, Ig=0
capacitance f=1MHz
*Measured under pulsed conditions. Pulse width = 300us. Duty cycle €<2%.
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BF391 BF392 BF393
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BF391 BF392 BF393
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PNP Silicon Planar
High Voltage
Transistors

BF491 BF492
BF493

DESCRIPTION

These plastic encapsulated, general purpose
transistors are designed for applications
requiring high breakdown voltage, low
saturation voltages, and low capacitance.

The E-line package is formed by transfer
moulding a silicone plastic specially selected to
provide a rugged one-piece encapsulation
resistant to severe environments and allow the
high junction temperature operation normally
associated with metal can devices.

E-line encapsulated devices are approved for
use in military, industrial and professional
equipments.

Alternative lead configurations are available as
plug-in replacements of TO-5/39 and TO-18
metal can types, and for surface mounting.

ABSOLUTE MAXIMUM RATINGS

Plastic E-Line 7
(TO-92 Compatible)

Parameter Symbol BF491 BF492 | BF493 Unit

Collector-base voltage Veeo -200 -250 -300 v

Collector-emitter voltage Vceo —-200 -250 -300 v

Emitter-base voltage Vego -6 \'%
Continuous collector current Ic -500 mA
Power dissipation at T,,,,=25°C Prot 625 mw

at Tas=25°C 1.5 w

Operating and storage temperature range Tj:Tstg -55to +175 °C

THERMAL CHARACTERISTICS

Parameter Symbol Maximum Unit
Thermal resistance: Junction to ambient Renj-amb) 220 °C/w
Junction to case Rinij-case) 80 °c/w
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BF491 BF492 BF493

CHARACTERISTICS (at T, =25°C unless otherwise stated).

BF491 BF492 BF493
Parameter Symbol Min. | Max. | Min. |Max. | Min. | Max. Unit | Conditions
Collector-base Vigriceo | —200| — |- 250 — |-300| - V |lc=—100uA
breakdown voltage le=0
Collector-emitter Vigrceo | —200| — |—250 — |- 300| - V |[lc=-10mA
breakdown voltage lg=0*
Emitter-base Virieso | —6 - -6 - -6 - V | lg=—100uA
breakdown voltage lc=0
Collector cut-off lceo - |=-0.1 - - - — | uA | Veg= —160V
current lg=0
- - - |-0.1l - |-0.1| pA | Vcg=—200V
lE = 0
Emitter cut-off lego - |=-0.1] = - - — | pA | Vge=—4V
current Ic=0
- - - |-0.1] - |-0.1 pA | Vge=-86V
lC = 0
Static forward hee 25 - 25 - 25 - lc=-1mA
current transfer Veg= — 10V*
ratio
40 - 40 - 40 - Ic=—10mA
VCE =-1 OV *
Collector-emitter VcE(sat) - -2 - -2 - -2 | V [lc=-20mA
saturation voltage lg= —2mA
Collector-base VBE(sat) - -2 - -2 - -2 | V |lg=-20mA
saturation voltage lg= —2mA
Transition frequency | fr 50 — 50 - 50 — |MHz|lc=-10mA
VCE =-20V
f=20MHz
Collector-base Ce - 1.6 - 1.6 - 1.6 | pF | Vgg=—100V
capacitance lg=0
=1MHz

*Measured under pulsed conditions. Pulse width = 300us. Duty cycle <2%.

For maximum transient thermal impedance curves, refer to BF391-3 data
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BF491 BF492 BF493
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BF491 BF492 BF493
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PNP Silicon Planar
High Voltage
Transistor

BF493SP

FEATURES

® 350V Vceo
® Low leakage currents

DESCRIPTION

This transistor is designed specifically for use in
colour television receiver and monitor
applications requiring high breakdown voltage
and low leakage currents.

The E-line package is formed by transfer
moulding a silicone plastic specially selected to
provide a rugged one-piece encapsulation
resistant to severe environments and allow the
high junction temperature operation normally
associated with metal can devices.

E-line encapsulated devices are approved for

ABSOLUTE MAXIMUM RATINGS

Plastic E-Line
(TO-92 Compatible)

use in military, industrial and professional
equipments.

Alternative lead configurations are available as
plug-in replacements of TO-5/39 and TO-18
metal can types, and for surface mounting.
Also available on tape for automatic handling.

Parameter Symbol Value Unit
Collector-base voltage Vceo -350 \%
Collector-emitter voltage Vceo —-350 \%
Emitter-base voltage VEgo -6 \")
Continuous collector current lc -500 mA
Power dissipation: at T,,,,=25°C Piot 625 mW
at T ,,=25°C 1.5 w
Operating and storage temperature range T Tyg -55to +175 °C
THERMAL CHARACTERISTICS
Parameter Symbol Maximum Unit
Thermal resistance: Junction to ambient Rih(j-amb) 220 °C/W
Junction to case Rinj-case) 80 °C/W
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BF493SP

CHARACTERISTICS (at T,,,,=25°C unless otherwise stated).

Parameter Symbol Min. Max. Units | Test conditions
Collector-base breakdown | Vggiceo | —350 - V  [lc=—-100uA, Ig=0
voltage
Collector-emitter Vigriceo | —350 - V |lc=~-1mA, Ig=0*
breakdown voltage
Emitter-base breakdown V(8R)EBO -6 - \ le=—100uA, Ic=0
voltage
Collector cut-off current lces - -0.01 uA | Vegp= — 250V
Emitter cut-off current lego - -0.1 uA | Vgg= -6V
Collector cut-off current lco - -0.005 | uA | Vceg=-—-250V, T,,,=25°C

- -1 uA | Veg= —250V, T, =100°C
Static forward current hee 25 - lc=—1mA, Vgg= - 10V*
transfer ratio
40 - lc=-10mA, Vge= - 10V*
Collector-emitter saturation | Vcgsar) - -2 V. |lc=—-20mA, lg=-2mA
voltage
Collector-base saturation ViEsat) - -2 \ lc=—-20mA, Ig= - 2mA
volitage
Transition frequency fr 50 - MHz | Ic= —-10mA, Ve = - 20V
f=20MHz
Collector-base capacitance | C, - 1.6 pF | Vcg=-100V, [=0
f=1MHz

*Measured under pulsed conditions. Pulse width = 300us. Duty cycle<2%.

Refer to BF491/BF492/BF493 for graphs
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NPN Silicon Planar
High Voltage
Transistors

MPSA42
MPSA43

DESCRIPTION

These plastic encapsulated, general purpose
transistors are designed for applications
requiring high breakdown voltages, low
saturation voltages, and low capacitance.

The E-line package is formed by transfer
moulding a silicone plastic specially selected to
provide a rugged one-piece encapsulation
resistant to severe environments and allow the
high junction temperature operation normally
associated with metal can devices.

E-line encapsulated devices are approved for
use in military, industrial and professional
equipments.

Alternative lead configurations are available as

ABSOLUTE MAXIMUM RATINGS

Plastic E-Line
(TO-92 Compatible)

plug-in replacements of TO-5/39 and TO-18
metal can types, and for surface mounting.

Complementary to MPSA92 and MPSA93.

Parameter Symbol MPSA42 | MPSA42 Unit
Collector-base voltage Veeo 300 200 \'
Collector-emitter voltage Vceo 300 200 \"
Emitter-base voltage Vego 6 v
Continuous collector current Ic 500 mA
Power dissipation at T,,,=25°C Peot 680 mwW
at T e, =25°C 1.8 w
Operating and storage temp. range Ti;Tstg —-55to +175 °C
THERMAL CHARACTERISTICS
Parameter Symbol Maximum Unit
Thermal resistance Junction to ambient Rih(j-amb) 220 °C/W
Junction to case thij-case) 80 °C/wW
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MPSA42 MPSA43

CHARACTERISTICS (at T,,,,=25°C unless otherwise stated).

MPSA42 MPSA43

Parameter Symbol Unit Conditions
Min. | Max. | Min. | Max.

Collector-base Vigriceo | 300 | — | 200 | - \Y Ic=100uA, I=0
breakdown voltage

Collector-emitter Verceo | 300 | — | 200 | - \ lc=1mA, Ig=0*
breakdown voltage

Emitter-base V(BR)EBO 6 - 6 - \ IE =1 OO,AA, IC =0
breakdown voltage

Collector cut-off lcgo - lo1| - | - MA | Veg=200V, I=0
current

| = | = o1 | ua | V=160V, =0

Emitter cut-off 'EBO - 0.1 - - 'AA VEB = 6V, IC =0
current

— | = | = | 01| uA | V=4V, =0

Coliector-emitter VeE(sat) - | 05 - 0.4 \Y, lc=20mA, lg=2mA
saturaiion voiiage

Collector-base VBE(sat) - 0.9 - 0.9 \ Ic=20mA, lg=2mA

saturation voltage

Static forward hee 25 - 25 - lc=1mA, Ve=10V*

current transfer

i
ratio 20 | - |40 | - lc=10mA, Vee=10V*
40 - 50 | 200 Ic=30mA, Vg =10V*

Transition frequency | fr 50 - 50 - MHz | Ic=10mA, V=20V
f=20MHz

Output capacitance Cobo - 6 - 6 pF Veg=20V, =0
f=1MHz

*Measured under pulsed conditions. Pulse width =200us. Duty cycle <2%.

For maximum transient thermal impedance curves, refer to BF391-3 data
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MPSA42 MPSA43
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MPSA42 MPSA43

Typical characteristics
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PNP Silicon Planar
High Voltage
Transistors

MPSA92
MPSA93

DESCRIPTION

These plastic encapsulated, general purpose
transistors are designed for applications
requiring high breakdown voltages, low
saturation voltages, and low capacitance.

The E-line package is formed by transfer
moulding a silicone plastic specially selected to
provide a rugged one-piece encapsulation
resistant to severe environments and allow the
high junction temperature operation normally
associated with metal can devices.

E-line encapsulated devices are approved for
use in military, industrial and professional
equipments.

Alternative lead configurations are available as

ABSOLUTE MAXIMUM RATINGS

Plastic E-Line
(TO-92 Compatible)

plug-in replacements of TO-5/39 and TO-18
metal can types, and for surface mounting.

Complementary to MPSA42 and MPSA43.

Parameter Symbol MPSA92 | MPSA93 Unit
Collector-base voltage Veso -300 —-200 v
Collector-emitter voltage Veeo —-300 -200 v
Emitter-base voltage Vego -5 \%
Continuous collector current Ie -500 mA
Power dissipation at T,,,,=25°C Peot 680 mwW
at T .. =25°C 1.8 w
Operating and storage temp. range TiTsy -55t0 +175 °Cc
THERMAL CHARACTERISTICS
Parameter Symbol Maximum Unit
Thermal resistance Junction to ambient Rin(j-amb) 220 °C/wW
Junction to case thij-case) 80 °C/W
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MPSA92 MPSA93

CHARACTERISTICS (at T,,,, =25°C unless otherwise stated).

MPSA92 MPSA93
Parameter Symbol Unit Conditions
Min. | Max. | Min. | Max.
Collector-base V(BR)CBO —-300 bl —-200 — \Y 'C =-1 OOIAA, lE =0
breakdown voltage
Collector-emitter Vigriceo | —300 - —200 - V |lgc=-1mA*, Ig=0
breakdown voltage
Emitter-base V(BR)EBO -5 - -5 - \Y |E = - 10’.4A, IC =0
breakdown voltage
Collector cut-off lceo - -0.25| - - A | Vcg=—200V, lg=0
current
- - - —0.25 ,JA VCB= ‘—160V, IE=0
Emitter cut-off leso — | 01| - | -0.1 | uA |Vegg=-3V, Ig=0
current
Collector-emitter Veesat) - -0.5 - -0.4 V | lc=-20mA
saturation voltage lg= —2mA
Collector-base VeEsat) - -0.9 - -0.9 V |[lc=-20mA
saturation voltage lg= —2mA
Static forward hee 25 - 25 - lc=—1mA
current transfer Vee= — 10V*
ratio
40 - 40 - lc=—-10mA
V= —10V*
25 - 30 150 lc=—-30mA
VCE = - 1 OV*
Transition frequency | fr 50 - 50 - MHz | Ic=—-10mA
VCE = 20V
f=20MHz
Output capacitance Cobo - 6 - 8 pF | Veg=—20V
f=1MHz

*Measured under pulsed conditions. Pulse width=200us. Duty cycle<2%.

For maximum transient thermal impedance curves, refer to BF391-3 data
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MPSA92 MPSA93
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MPSA92 MPSA93
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NPN Silicon Planar
Medium Power
Transistor

ZTX449

DESCRIPTION

The ZTX449 is a high current transistor
encapsulated in the popular E-line package. The
device is intended for low voltage, high current
L.F. applications and features high power
dissipation, 1W at 25°C ambient temperature,
and excellent gain characterisitics up to 2A.

The E-line package is formed by transfer
moulding a silicone plastic specially selected to
provide a rugged one-piece encapsulation
resistant to severe environments and allow the
high junction temperature operation normally
associated with metal can devices.

E-line encapsulated devices are approved for
use in military, industrial and professional
equipments.

ABSOLUTE MAXIMUM RATINGS

Plastic E-Line
(TO-92 Compatible)

Alternative lead configurations are available as
plug-in replacements of TO-5/39 and TO-18
metal can types and for surface mounting.

Complementary to the ZTX549.

Parameter Symbol Maximum Unit
Collector-base voltage Veeo 50 \%
Collector-emitter voltage Veeo 30 \
Emitter-base voltage Vego v
Peak pulse current (see note below) lom A
Continuous collector current Ic 1 A
Base current Ig 200 mA
Power dissipation at T, =25°C Piot 1 w
at T, =25°C 2 w
Operating and storage temperature range -55to +200 °C

Note: Consult Safe Operating Area graph for conditions.
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2TX449

CHARACTERISTICS (at T,,=25°C unless otherwise stated).

Parameter Symbol | Min. | Max. | Units | Test Conditions

Collector-base cut-off current lco - 0.1 uA | V=40V

- 10 uA | V=40V, Ty, =100°C
Emitter-base cut-off current leBO - 0.1 A | Vegg=4V
Collector-emitter saturation VcEsat) - 0.5 VvV |lg=1A, 1g=0.1A"
voltage - V |1c=2A, Ig=0.2A%
Base-emitter saturation veltage Vaeisat) - 1.25 V |lg=1A, Ig=0.1A
Base-emitter turn-on time Vae(on) - 1 \Y lc=1A, Vgg=2V*
Static forward current transfer hee 70 - lc=50mA, Vgg=2V*
ratio 100 | 300 Ic=500mA, Vgg=2V*

80 - lc=1A, Vge=2V*

40 - lc=2A, Vgg=2V*
Transition frequency fr 150 - MHz | Ic=50mA, V=10V

f=100MHz

Output capacitance Cobo - 15 pF | Vgg=10V, f=1MHz

*Measured under pulsed conditions. Pulse width = 300us. Duty cycle <2%.

Temperature °C
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Z2TX449
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2TX449
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ZTX449

16 Hgfcﬂ
14
Veg = 2V /
- (o]
BCl§e- 1-2 Tamb = 25°C /
Emitter
Turn-on
Voltage 1-0 V
VBE (ON) LM
volts 4+
../————""
06 -———--" —
04
0-1mA mA 10mA 100mA 1A 10A
Collector Current (1¢)
Typical base-emitter turn-on voltages
plotted against collector current
240 6504]
200 = —
- <l ™
Veg=2V / \\
160 wetli y
Static Pt \
Foward 120 e \
Current ‘_,./
Transfer L1
Ratio 80 7
40 N
0
0-1mA mA 10mA 100mA 1A 10A

Collector Current (1)

Typical static forward current transfer ratio
plotted against collector current

SE45



ZTX449
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NPN Silicon Planar
Medium Power
Transistors

ZTX450
ZTX451

FEATURES

® High power dissipation: 1W at Tamb=25°C
® h specified up to 1A
® High f: 200MHz typical

DESCRIPTION

These are plastic encapsulated general purpose
transistors designed for small and medium
signal amplification from d.c. to radio
frequencies.

Application areas include: audio frequency
amplifiers, driver and output stages, oscillators
and general purpose switching.

The E-line package is formed by transfer
moulding a silicone plastic specially selected to
provide a rugged one-piece encapsulation
resistant to severe environments and allow the
high junction temperature operation normally
associated with metal can devices.

E-line encapsulated devices are approved for
use in military, industrial and professional
equipments.

ABSOLUTE MAXIMUM RATINGS

Plastic E-Line
(TO-92 Compatible)

Alternative lead configurations are available as
plug-in replacements of TO-5/39 and TO-18
metal can types, and for surface mounting.

Complementary to ZTX550 and ZTX551 PNP
transistors.

The ZTX450 and ZTX451 transistors approved
for use in military equipment are identified by
the following numbers.

BS9365 F137 & F138 - Category P.
BS9365 F139 & F140 - Category Q.

Parameter Symbol ZTX450 Z2TX451 Unit
Collector-base voltage Vceo 60 80 \'
Collector-emitter voltage Vceo 45 60 \"
Emitter-base voltage Veso 5 \"
Peak pulse current (see note below) lem 2 A
Continuous collector current Ic 1 A
Base current Ig 200 mA
Power dissipation at T,,,,,= 25°C Piot 1 w

at T ,,=25°C 2 w
Operating and storage temperature range -55to +200 °C

Note: Consult Safe Operating Area graph for conditions.
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Z2TX450 ZTX451

CHARACTERISTICS (at T,,,=25°C unless otherwise stated).

ZTX450 ZTX451
Paramet Symbol Unit iti
arameter ymbo! Vin. | Max. | Min. | Max. ni Conditions
Collector-base lco - 0.1 - - uA Veg =45V
cut-off current
- - - 0.1 uA Vg =60V
Emitter-base cut-off | lggo - | 01 - |01 uA | Vgg=4V
current
Collector-emitter VcE(sat) - lo.25| - |0.35 \ Ic=150mA, lg=156mA*
saturation voltage
Base-emitter VBE(sat) - 1.1 - 1.1 \Y Ic=150mA, lg=15mA*
saturation voltage
Collector-emitter Veeosus) | 45 - 60 - \ Ic=10mA*
sustaining voltage
Static forward hee 100 | 300 | 50 | 150 Ic=150mA, Vgg=10V*
current transfer ratio
15 - 10 - lc=1A, Vgg=10V*
Transition frequency | fr 150 | - 150 | - MHz | lc=50mA, Vce=10V
f=100MHz
Output capacitance Cobo - 15 - 15 pF Veg=10V, f=1MHz
*naoasured under pulsed conditions. Pulse width = 300us. Duty cycle<2%.
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ZTX450 ZTX451
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ZTX450 ZTX451

Typical collector-emitter saturation voltages
plotted against collector current
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ZTX450 ZTX451
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ZTX450 ZTX451
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NPN Silicon Planar
Medium Power
Transistors

ZTX452
ZTX453

FEATURES

® High power dissipation: 1W at T, = 25°C
® hgg specified up to 1A

® High Vggg uo tp 100V

® ZTX452 complementary to ZTX552

DESCRIPTION

These are plastic encapsulated, general
purpose transistors designed for small and
medium signal amplification from d.c. to radio
frequencies.

Application areas include: audio frequency
amplifiers, drivers and output stages,
oscillators and general purpose switching.

The E-line package is formed by transfer
moulding a silicone plastic specially selected to
provide a rugged one-piece encapsulation
resistant to severe environments and allow the
high junction temperature operation normally

ABSOLUTE MAXIMUM RATINGS

Plastic E-Line
(TO-92 Compatible)

associated with metal can devices.

E-line encapsulated devices are approved for
use in military, industrial and professional
equipments.

Alternative lead configurations are available as
plug-in replacements of TO-5/39 and TO-18
metal can types, and for surface mounting.

Parameter Symbol ZTX452 | ZTX453 Unit
Collector-base voltage Vego 100 120 v
Collector-emitter voltage Vceo 80 100 v
Emitter-base voltage Veg \"
Peak pulse current (see note below) lem A
Continuous d.c. current Ic 1 A
Base current Ig 200 mA
Power dissipation at T, =25°C Prot 1 w

at T ,.,=25°C 2 w
Operating and storage temperature range -55 to +200 °C

Note: Consult Safe Operating Area graph for conditions.
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ZTX452 ZTX453

CHARACTERISTICS (at T,,, =25°C unless otherwise stated).

width = 300us. Duty cycle< 2

oS |

Z2TX452 ZTX453
P S | Unit iti
arameter ymbo! Min. | Max. | Min. | Max. ni Conditions

Collector-base lceo - 0.1 - - uA Vg =80V
cut-off current

- - - 0.1 HA Vg =100V
Emitter-base cut-off leo - 0.1 - 0.1 uA Veg=4V
current
Coilector-emitter VeEsat) - 0.7 - 0.7 \ lc=150mA, Ig=15mA
saturation voltage
Base-emitter VBEsat) - 1.3 - 1.3 \% lc=150mA, Ig=15mA
saturation voltage
Collector-emitter Veeosus) | 80 - 100 | - \ Ic=10mA
sustaining voltage
Static forward hee 40 | 150 | 40 | 200 Ic=150mA, Vg =10V*
current transfer ratio

10 - 10 - lc=1A, Vgg=10V*
Transition frequency | fr 150 | - 150 | - MHz | Ic=50mA, V=10V

f=100MHz
Output capacitance Cobo - 15 - 15 pF Veg=10V, f=1MHz
*Measured under pulsed conditions, Pulse %

20
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ZTX452 ZTX453
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ZTX452 ZTX453
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ZTX452 Z2TX453
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NPN Silicon Planar
Medium Power
Transistors

ZTX454
ZTX455

DESCRIPTION

These are plastic encapsulated, general
purpose transistors deigned for small and
medium signal amplification from d.c. to radio
frequencies.

Application areas include: audio frequency
amplifiers, drivers and output stages,
oscillators and general purpose switching.
The E-line package is formed by transfer
moulding a silicone plastic specially selected to
provide a rugged one-piece encapsulation
resistant to severe environments and allow the
high junction temperature operation normally
associated with metal can devices.

E-line encapsulated devices are approved for
use in military, industrial and professional
equipments.

ABSOLUTE MAXIMUM RATINGS

Plastic E-Line
(TO-92 Compatible)

Alternative lead configurations are available as
plug-in replacements of TO-5/39 and TO-18
metal can types, and for surface mounting.

Parameter Symbol ZTX454 | ZTX455 Unit
Collector-base voltage Veeo 140 160 \'
Collector-emitter voltage Vceo 120 140 \%
Emitter-base voltage Vego 5 \'%
Peak pulse current (see note below) lem 2 A
Continuous direct current Ic 1 A
Base current Ig 200 mA
Power dissipation at T, =25°C Piot 1 w
at Tg,,o=25°C 2 w
Operating and storage temp. range TiTog —-55to +200 °Cc
THERMAL CHARACTERISTICS
Parameter Symbol Maximum Unit
Thermal resistance: Junction to ambient Rih(j-amb) 175 °C/W
Junction to case thij-case) 87.5 °C/W

Note: Consult Safe Operating Area graph for conditions.
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ZTX454 2TX455

CHARACTERISTICS (at T,,,,=25°C unless otherwise stated).

ZTX454 ZTX455

Parameter Symbol Min. [Typ. [Max. [Min. | Typ. |Max. Unit | Conditions

Collector-base lceo - =101 - - — | WA | Vgc =120V

cut-off current
- - - - - [ 0.1 | pA | Vcp=140V

Emitter-base cut-off | Iggg - - 101 - — |1 0.1 | uA | Vgg=4V
current
Coiiector-emitter Vegay | — | — |97 0.7 1 V [1c—180mA, Ig=15mA
saturation voltage
- | - 1 - | - — | V |1g=200mA, lg=20mA
Collector-emitter Veeosus | 120 — - [140]| - - V |lc=10mA
sustaining voltage
Static forward hee 100| — |[300(100| — |300 lc=150mA, Vcge=10V*
current transfer
ratio |- -|-|-1|- lc=200mA, Vcg=1V*
- |10} - | =117 - lc=1A, Vg =10V*
Transition frequency | fr 100| - - |100| - — |MHz| Ic=50mA, V=10V
f=100MHz
Output capacitance | Cyp, — | = |18} = | — | 15 | pF | V=10V, i=iMHz

*Measured under pulsed conditions. Pulse width =300us. Duty cycle<2%.
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ZTX454 ZTX455
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ZTXA454 ZTX455
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ZTX454 ZTX455
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ZTX454 ZTX455

PULSE WIDTH

Maximum transient thermal impedance curves
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PNP Silicon Planar
Medium Power
Transistor

ZTX549

FEATURES

® 1W power dissipation at T,,,,=25°C
® 2A peak pulse current

® Excellent gain characteristics up to 2A
(pulsed)

® Low saturation voltages
® Fast switching
® NPN complementary type available

DESCRIPTION

A high performance transistor encapsulated in
the popular E-line (TO-92) plastic package.

The 2A, 1W performance and excellent gain
characteristics up to 2A permit use in a wide
range of industrial and consumer applications.

ABSOLUTE MAXIMUM RATINGS

Plastic E-Line
(TO-92 Compatible)

The specially selected silicone encapsulation
provides resistance to severe environments
comparable with metal can devices. In addition
the small size of the E-line package assists
where space is at a premium.

Complementary to the ZTX449

Parameter Symbol ZTX549 Unit
Collector-base voltage Vceo -35 \")
Collector-emitter voltage Vceo -30 v
Emitter-base voltage Vego -5 \"
Peak pulse current (see note below) Iem -2 A
Continuous collector current Ic -1 A
Power dissipation: at T,,;,=25°C Piot 1 w

derate above 25°C 5.7 mwW/°C

Operating and storage temperature range —-55to +200 °C

Note: Consult Safe Operating Area graph for conditions.
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ZTX549

CHARACTERISTICS (at T,,,,=25°C unless otherwise stated).

Parameter Symbol | Min. Typ. Max. Unit Conditions
Collector-base Vigriceo| —35 - - \% lc=—100pA
breakdown voltage
Collector-emitter Vigriceo | —30 - - \ lc=—-10mA
breakdown voltage
Emitter-base Vigreso | —5 - - \ lg= —100uA
breakdown voltage
Collector cut-off IcBo - - -0.1 [ uA Veg= —30V
current
- - -10 | pA Veg= —30V, T, =100°C
Emitter cut-off leso - - -0.1 | uA Veg= -4V
current
Collector-emitter VcEsat) - -0.25| -0.5 |V Ilc=-1A, Ig= —100mA*
saturation voltage
- - -0.50| -0.75 | V lc=-2A, Ig= —200mA*
Base-emitter VBE(sat) - -0.90|-1.25 | V | lc=-1A, Ig= - 100mA*
saturation voltage
Base-emitter turn on | Vgg(on) - -0.85| -1 \ lc=—-1A, Vgg= - 2V*
voltage
Static forward hee 70 200 - Ilc=-50mA, Vgg= —-2V*
current transfer ratio
1c0 160 300 Ic — —BOOmA, Vcg— —2V*
80 130 - lc=~1A, Vgg=—2V*
40 80 - lc==2A, Vgg=—2V*
Transition frequency | fy 100 - - MHz Ilc=—-100mA, Vgg= -5V
f=100MHz
Output capacitance |Cgp, - - 25 pF Veg=—-10V, f=1MHz
Switching times Ton - 300 - ns lc = — 500mA
Tott - 50 - ns lg1 =lg2= —50mA
Vcc = - 10V

*Measured under pulsed conditions. Pulse width = 300us. Duty cycle <2%.
THERMAL CHARACTERISTICS

Parameter Symbol Maximum Unit
Thermal resistance: Junction to ambient Rih(j-amb) 175 °C/w
Junction to case Rin(j-case) 87.5 °C/w
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ZTX549
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ZTX549

COLLECTOR CURRENT (Ic)

Typical collector-emitter saturation voltage
plotted against collector current
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ZTX549
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ZTX549
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PNP Silicon Planar
Medium Power
Transistors

ZTX550
ZTX551

FEATURES

® High power dissipation: 1W at T, = 25°C
® hge specified up to 1A
® High f;: 200MHz typical

DESCRIPTION

These are plastic encapsulated, general
purpose transistors designed for small and
medium signal amplification from d.c. to radio
frequencies.

Application areas include: audio frequency
amplifiers, driver and output stages, oscillators
and general purpose switching.

The E-line package is formed by transfer
moulding a silicone plastic specially selected to
provide a rugged one-piece encapsulation
resistant to severe environments and allow the
high junction temperature operation normally
associated with metal can devices.

E-line encapsulated devices are approved for
use in military, industrial and professional
equipments.

ABSOLUTE MAXIMUM RATINGS

Plastic E-Line
(TO-92 Compatible)

Alternative lead configurations are available as
plug-in replacements of TO-5/39 and TO-18
metal can types, and for surface mounting.

Complementary to ZTX450 and ZTX451 NPN
transistors.

The ZTX550 and ZTX551 transistors approved
for use in military equipment are identified by
the following numbers:

BS9365 F143 & F144 - Category F.

Parameter Symbol ZTX550 | 2TX551 Unit
Collector-base voltage Vego -60 -80 Vv
Collector-emitter voltage Vceo —-45 - 60 v
Emitter-base voltage Vego -5 \")
Peak pulse current (see note below) lem -2 A
Continuous collector current Ic -1 A
Base current Ig -200 mA
Power dissipation at T,,,=25°C Piot 1 w

at T e =25°C 2 w
Operating and storage temperature range —-55 to +200 °C

Note: Consult Safe Operating Area graph for conditions.
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ZTX550 ZTX551

CHARACTERISTICS (at T, =25°C unless otherwise stated).

ZTX550 ZTX551
Parameter Symbol Min. | Max. |Min. | Max. Unit Conditions

Collector-base lcso - | -01] - - MA | Veg= —45V
cut-off current

- - - —0.1 }lA VCB= —60V
Emitter-base lego - | -01| — | =0.1 [ uA | Vgg= -4V
cut-off current
Collector-emitter | Vigsar) - |=-0.25| - |-0.35( V | Ic=-150mA, lIg=—15mA*
saturation voltage
Base-emitter VBEsat) - | =-11] = | =11 V [lc=-150mA, Ig=—-15mA*
saturation voltage
Collector-emitter | Vcegisus) | —45| — -60| -— V | lIc=—-10mA*
sustaining voltage
Static forward hee 100| 300 | 50 | 150 lc=—150mA, Vgg=-10V*
current transfer
ratio 15 - 10 - lc=—-1A, Vgg=—-10V*
Transition fr 150 - 150 - MHz | Ic= —50mA, Vcg= - 10V
frequency f=100MHz
Output Cobo - 25 - 25 pF | Veg=—10V, f=1MHz
capacitance

*Measured under puised conditions. Puise width = 300us. Duty cycie<2%.
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ZTX550 ZTX551
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ZTX550 ZTX551
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ZTX550 ZTX551
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PNP Silicon Planar
Medium Power
Transistors

ZTX552
ZTX553

FEATURES

® High power dissipation: TW at T, =25°C
® hg specified up to 1A
® High f;: 200MHz typical

DESCRIPTION

These are plastic encapsulated, general
purpose transistors designed for small and
medium signal amplification from d.c. to radio
frequencies.

Application areas include: audio frequency
amplifiers, driver and output stages, oscillators
and general purpose switching.

The E-line package is formed by transfer
moulding a silicone plastic specially selected to
provide a rugged one-piece encapsulation
resistant to severe environments and allow the
high junction temperature operation normally
associated with metal can devices.

ABSOLUTE MAXIMUM RATINGS

Plastic E-Line
(TO-92 Compatible)

E-line encapsulated devices are approved for
use in military, industrial and professional
equipments.

Alternative lead configurations are available as
plug-in replacements of TO-5/39 and TO-18
metal can types, and for surface mounting.

Complementary to ZTX452 and ZTX453 NPN
transistors.

Parameter Symbol ZTX552 | ZTX553 Unit
Collector-base voltage Veso -100 -120 v
Collector-emitter voltage Vceo -80 -100 \Y
Emitter-base voltage Veso -5 \%
Peak pulse current (see note below) Iem —2 A
Continuous collector current Ic -1 A
Base current Ig -200 mA
Power dissipation at Ty, =25°C Piot 1 w

at T pe = 25°C 2 w
Operating and storage temperature range -55 to +200 °C

Note: Consult Safe Operating Area graph for conditions.
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ZTX552 2TX553

CHARACTERISTICS (at T,,,=25°C unless otherwise stated).

ZTX552 ZTX553
P, Unit iti
arameter Symbol Min. | Max. | Min. | Max. ni Conditions
Collector-base lceo - | =0.1 - - sA | Vcg= —80V
cut-off current
- - - —0.1 | sA | Vgg=-100V
Emitter-base cut- |lggg - | —-0.1 - —0.1 | sA | Vgg= -4V
off current
Collector-emitter |Vegeay | — | -0.25] - [-0.25] v Ic=—-150mA, Ig= — 15mA*
saturation voltage
Base-emitter VBE(sat) - | =11 - —1.1 | V [Ilc=-150mA, Ig= —15mA*
saturation voltage
Base-emitter turn- | Vgg(o, - -1 - -1 V | lc=-150mA, Vge= - 10V*
on voltage
Collector-emitter | Vegoeus)| —80| - -100| - V | Ic=-10mA*
sustaining voltage
Static forward hee 40 [ 150 40 200 lc=—150mA, Ve = - 10V*
current transfer
ratio 10 - 10 - lc=—-1A, Vgg=—10V*
Transition fr 150 - 150 - MHz | Ic= -50mA, V= — 10V
frequency f=100MHz
Sutput Cobo - i2 - 12 pF | Veg=—10V, f=1MHz
capacitance

*Measured under pulsed conditions. Pulse width =300us. Duty cycle <2%.
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ZTX552 ZTX553
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ZTX552 ZTX553
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ZTX552 ZTX553
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ZTX552 ZTX553

Maximum transient thermal impedance curves
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PNP Silicon Planar
Medium Power
Transistors

ZTX554 ZTX555
ZTX556 ZTX557

FEATURES

1W power dissipation at T,,,=25°C
Voltages up to 300V

Excellent gain characteristics up to 300mA
Low saturation voltages

1A continuous I¢

DESCRIPTION

A range of high voltage, high performance
transistors encapsulated in the popular E-line
(TO-92) plastic package.

Application areas include: audio frequency
amplifiers, drivers and output stages,
oscillators and general purpose switching.

The E-line package is formed by transfer
moulding a silicone plastic specially selected to
provide a rugged one-piece encapsulation

ABSOLUTE MAXIMUM RATINGS

Plastic E-Line
(TO-92 Compatible)

resistant to severe environments and allow the
high junction temperature operation normally
associated with metal can devices.

E-line encapsulated devices are approved for
use in military, - industrial and professional
equipments.

Parameter Symbol | ZTX554 | ZTX555 | ZTX556 | ZTX557 Unit
Collector-base voltage Vo -140 -160 -200 -300 \%
Collector-emitter voltage Vceo -1256 -150 -200 -300
Emitter-base voltage VEgo -5 \Y
Peak pulse current (see note below) | lcw -2 -1 A
Continuous collector current Ic -1 -0.5 A
Power dissipation at T, =25°C Piot 1 w
at Ty =256°C 2 w
Operating & storage temp. range -55 to +200 °C

Note: Consult Safe Operating Area graph for conditions.
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ZTX554 ZTX555 ZTX556 ZTX557

CHARACTERISTICS (at T,

=25°C unless otherwise stated).

ZTX554 ZTX555
Parameter Symbol Min. Max. Min. Max. Unit | Conditions
Collector-base Viriceo | — 140 - -160 - \Y lc = 100uA
breakdown voltage
Collector-emitter Viriceo | — 125 - - 1560 - \ lc=—-10mA*
breakdown voltage
Emitter-base V\(gR)EBO -5 - -5 - \ le=—100uA
breakdown voltage
Collcctor cut-off iceo - -0.1 - - MA | Veg=—120V
current
- -10 - - HA VCB=—120V
Tamb=100°C
- - - -0.1 HA | Veg= —140V
- - - -10 MA | Veg= —140V
Tamb=100°C
Emitter cut-off lego - -0.1 - -0.1 KA | Vegg= -4V
current
Collector-emitter VeEsat) - -0.3 - -0.3 \ lc=—-100mA*
saturation voltage lg=—-10mA
Base-emitter VBE(sat) - -1 - -1 \% lc=100mA*
saturation voltage lg=—10mA
Base-emitter turn-on VBE(on) — -1 - -1 V. |lc=-100mA*
voltage Vee=-10V
Static forward hee 50 - 50 - lc=-10mA*
current transfer Vee=-10V
ratio
50 300 50 300 Ic=—300mA*
Vee=-10V
Transition frequency | fr 100 — 100 - MHz | Ic=-50mA
VCE = - 10V
f=100MHz
Output capacitance | C,, - 10 - 10 PF | Veg=-10V
f=1MHz

*Measured under pulsed conditions. Pulse width = 300us. Duty cycle<2%.
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ZTX554 ZTX555 ZTX556 ZTX557

CHARACTERISTICS (at T,,,,=25°C unless otherwise stated).

ZTX556 ZTX557
Parameter Symbol Min. Max. Min. Max. Unit | Conditions
Collector-base V(BR)CBO - 200 - -300 - \ IC =1 OOI.lA
breakdown voltage
Collector-emitter Viriceo | —200 - -300 - \% lc=—10mA*
breakdown voltage
Emitter-base V (8RIEBO -5 - -5 - \% lg= —100uA
breakdown voltage
Collector cut-off lcgo - -0.1 - - uA Veg= — 160V
current
- —10 - - [.lA VCB=—160V
Tamp=100°C
- - - _0.1 HA VCB= —ZOOV
- - - -10 A Vceg= —200V
Tamp=100°C
Emitter cut-off lego - -0.1 - -0.1 uA Veg= —4V
current
Collector-emitter Ve (sat) - -0.3 - -0.3 \% lc=—50mA*
saturation voltage lg= —5mA
Base-emitter VEE(sat) - -1 - -1 \ lc=—50mA*
saturation voltage lg= —5BmA
Base-emitter turn-on | Vggon) - -1 - -1 \ lc=—-50mA*
voltage Vee= —10V
Static forward hee 50 - 50 - lc=—-10mA*
current transfer Veg=—-10V
ratio
50 300 50 300 lc=—-50mA*
VCE = - 1OV
Transition frequency | fy 75 - 75 - MHz | Ic=-50mA
VCE = - 1 OV
f=100MHz
Output capacitance Cobo - 10 - 10 pF Vee=—10V
f=1MHz

*Measured under pulsed conditions. Pulse width = 300us. Duty cycle<2%.
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ZTX554 ZTX555 ZTX556 ZTX557
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ZTX554 ZTX555 ZTX556 ZTX557
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COLLECTOR CURRENT (ic)

Typical collector-emitter saturation voltages
plotted against collector current

8091

100
— |
=11 : ’ | l | ™
// VCE = -10 VOLTS \ \\
80
\
\
STATIC \ \
FORWARD g9
CURRENT
TRANSFER \
RATIO
% |
hee 40 I‘
27X 554/5
|
v
2TX556/7 —‘
20 \ I
c /
-10uA -100uA -ImA -10mA -100mA 1A
COLLECTOR CURRENT (I¢) 8092
Typical static forward current transfer ratio
plotted against collector current
LU
_A| zrxss4fs
o 27X 556(7 e
£
-0-4
COLLECTOR-
EMITTER
SATURATION
VOLTAGE
Ve (sat -03
(VOLTS)
-0-2 /
/ Y,
-0 [— Pl
N a ”,t
o -
-10pA -100uA -ImA -10mA -100mA

SE88




ZTX554 ZTX555 ZTX556 ZTX557
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PNP Silicon Planar
Medium Power
High Voltage Transistor

ZTX576

FEATURES

1.5W power dissipation at T,,,,=256°Ct
1A continuous l¢

Guaranteed hgg specified up to 1A
200V Vceo

Low saturation voltage

DESCRIPTION

This plastic encapsulated medium power
transistor is designed for applications requiring
high breakdwon voltages and low saturation
voltages.

This E-line package is formed by transfer
moulding a SILICONE plastic specially selected
to provide a rugged one-piece encapsulation
resistant to severe environments and allow the
high junction temperature operation normaily
associated with metal can devices.

ABSOLUTE MAXIMUM RATINGS

E-line encapsulated devices are approved for
use in military, industrial and professional
equipments.

Alternative lead configurations are available as
plug-in replacements of TO-5/39 and TO-18
metal can types, and for flat surface mounting.
Also available on tape for automatic handling.

Plastic E-Line
(TO-92 Compatible)

Fig. 1. Pin Connections

Parameter Symbol Value Unit
Collector-Base Voltage Vceo -200 \")
Collector-Emitter Voltage Vceo -200 \Y%
Emitter-Base Voltage Veso -5 \"
Peak Pulse Collector Current (see note below) lem -2 A
Continuous Collector Current Ic -1 A
Practical Power Dissipation t Piotp 1.5 w
Power Dissipation at T,,,=25°C Piot 1.0 w

derate above 25°C 5.7 mW/°C

Operating and Storage Temperature Range -55 to +200 °C

Note: Consult Safe Operating Area graph for conditions.
+The power which can be dissipated assuming the device mounted in typical manner on PCB with

copper equal to 1 sq. inch minimum.
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ZTX 576

ELECTRICAL CHARACTERISTICS (at T, = 25°C).

Parameter Symbol | Min. [Max. | Unit Test Conditions
Collector-base breakdown voltage Viriceo |—200[ — V |lc=—-100uA
Collector-emitter breakdown voltage Viericeo |—200] — V [lc=-10mA
Emitter-base breakdown voltage Vereso | -5 | — V |lg=—-100uA
Collector cut-off current lceo — |=100| nA |Veg=-160V
Emitter cut-off current lego — |=100[ nA |Vgg= -4V
Collector-emitter saturation voltage Veesat) = |=0.3] V [Ic=-100mA* Ig=-10mA
Base-emitter saturation voltage VBE(sat) = [=1.0] V |lc=-100mA* Ig=-10mA|
Static forward current transfer ratio hge 50 - Ic=-10mA, V= - 10V

50 | 300 lc=—-300mA}
Veg=—-10V
Base-emitter turn-on voltage VBE(on) — |=1.0] V |lc=-100mA}
Vee=-10V
Transition frequency fr 100 | — [MHz|lc=-50mA, Vge=— 10V
f=100MHz

*Measured under pulsed conditions. Pulse width =300us. Duty cycle <2%.

THERMAL CHARACTERISTICS

Characteristic Symbol Max. Value Unit
Thermal Resistance: Junction to Ambient, Rih(j-amb) 1 175 °C/W
Junction to Ambient , Rih(j-amb)2t 116 °C/W
Junction to Case Rin(j-case) 70 °C/W

t+ Device mounterd on PCB with copper equal to 1 sqg. inch minimum.
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NPN Silicon
Medium Power
Darlington Transistors

ZTX600
ZTX601

FEATURES

® 1.5W power dissipation at T,,,,=25°C
® 1A continuous collector current

® High Vggg up to 160V

® Guaranteed hgg specified up to 1A

® Fast switching

DESCRIPTION

The ZTX600 and ZTX601 are high
performance medium power Darlington
amplified transistors encapsulated in the

popular E-line (TO-92) plastic package.

The 1A performance permits use in a wide
variety of industrial consumer applications.
The E-line package is formed by transfer
moulding a silicone plastic specially selected to
provide a rugged one-piece encapsulation
resistant to severe environments and allow the

ABSOLUTE MAXIMUM RATINGS

Plastic E-Line
(TO-92 Compatible)

high junction temperature operation normally
associated with metal can devices.

E-line encapsulated devices are approved for
use in military, industrial and professional
equipments.

Alternative lead configurations are available as
plug-in replacements of TO-5/39 and TO-18
metal can types, and for surface mounting.

Parameter Symbol ZTX600 | ZTX601 Unit
Collector-base voltage Veeo 160 180 \%
Collector-emitter voltage (note 1) Vceo 140 160 v
Emitter-base voltage Vego 10 \"
Peak pulse current (note 2) lcm 4 A
Continuous collector current Ic 1 A
Practical power dissipation (note 3) Peotp 1.5 w
Power dissipation at T,,,,=25°C (note 1) Piot 1 w

at T ,e=25°C 2.5 w
Operating & storage temp. range (note 1) —-55 to +200 °C

Note 1: The maximum values of V¢go

and power dissipation are dependent on operating

temperature. See Voltage derating graph for maximum power dissipation and operating

temperature in a given application.

Note 2: Consult Safe Operating Area graph for conditions.

Note 3: The power which can be dissipated assuming that the device is mounted in a typical manner
on a PCB with copper equal to 1sq.inch minimum.
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ZTX600 ZTX601

CHARACTERISTICS (at T,,,,=25°C unless otherwise stated).

ZTX600 ZTX601
Parameter Symbol Min. | Typ. | Max. | Min. | Typ. | Max. Unit | Conditions
Collector-base Vigrceo | 160 | — - 180 | - - V| lc=100uA
breakdown voltage
Collector-emitter Vrceo | 140 | - - 160 | — - V | lc=10mA*
breakdown voltage
Emitter-base Vereso | 10| - - 10| - - V| lg=100uA
breakdown voltage
Collector cut-off lego - - 1 0.01 - - - MA | Veg=140V
current
- - 10 - - - UA | V=140V, T,,,=100°C
- - - - - 0.01 | uA | Veg=160V
- - - - - 10 | pA | Vgg=160V, T, =100°C
Collector-emitter lces - - 10 | - - - pA | Vs =140V
cut-off current
- - - - - 10 | pA | Veegg=160V
Emitter cut-off leso - - 0.1 - - 0.1 A | V=8V
current
Collector-emitter Veesat - 1075 1.1 - [0.75| 1.1 V | 1c=0.5A, lg=5mA*
saturation voltage
- 10.85] 1.2 - 10.85| 1.2 V. [lc=1A, I3=10mA*
Base-emitter Veesat) - 1.7 1 1.9 - 1.7 | 1.9 V [lc=1A, Ig=10mA*
saturation voltage
Base-emitter turn-on | V.. . - 18 17 - 15 17 \Y lc=1A, V. =BV*
voltage )
Static forward hee 1K - - 1K - - lc=50mA, Ve=10V*
current transfer
ratio 2K - | 100K | 2K - | 100K lc=0.5A, V=10V*
1K - - 1K - - lc=1A, Vge=10V*
1K | 2K - 1K | 2K - lc=50mA, Ve =10V*
Group A 2K | 5K | 20K | 2K | BK | 20K Ic=0.6A, Ve =10V*
1K | 3K - 1K | 3K - lc=1A, Vge=10V*
5K | 10K - 5K | 10K - lc=50mA, Ve =10V*
Group B 10K | 20K | 100K | 10K | 20K | 100K Ic=0.5A, Vg=10V*
5K | 10K - 5K | 10K - lc=1A, Ve=10V*
Transition frequency | f; 160 | 250 - 160 | 250 - MHz | Ic=100mA, V=10V
f=20MHz
Switching times ton - 1075 - - 10.75| - us | 1c=0.6A, V=10V
toss - 2.2 - - 2.2 - us | lg;=lg;=0.5mA
Input capacitance Civo - 60 920 - 60 90 | pF | Vg=0.5V, f=1MHz
Output capacitance | C .. - 10 15 - 10 15 | pF | V=10V, f=1MHz

*Measured under pulsed conditions. Pulse width =300us. Duty cycle<2%.
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The maximum permissible operating temperature can be obtained from this graph using the equation

Tambimaxy  =Power (max) — Power (actual) +25°C
0.0057
T ambimax) =Maximum operating ambient temperature.

Power (max) =Maximum power dissipation figure, obtained from the above graph for a given Vg
and source resistance (Rg).

Power (actual) = Actual power dissipation in users circuit.
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NPN Silicon Planar
Medium Power
Darlington Transistors

ZTX602
ZTX603

FEATURES

® 7.5W power dissipation

® 1A continuous collector current

® 4A peak collector current

® Guaranteed hgg specified up to 2A

® Fast switching

DESCRIPTION

The 2ZTX602 and 2ZTX603 are high
performance medium power Darlington
amplifier transistors encapsulated in the

popular E-line (TO-92) plastic package.

The 1A performance permits use in a wide
range of industrial consumer applications.

The E-line package is formed by transfer
moulding a SILICONE plastic specially selected
to provide a rugged one-piece encapsulation

ABSOLUTE MAXIMUM RATINGS

A

Plastic E-Line
(TO-92 Compatible)

resistant to severe environments and allow the
high junction temperature operation normally
associated with metal can devices.

E-line encapsulated devices are approved for
use in military, industrial and professional
equipments.

Alternative lead configurations are available as
plug-in replacements of TO-5/39 and TO-18
metal can types, and for flat mounting.

Parameter Symbol ZTX602 ZTX603 Unit
Collector-base voltage Veso 80 100 \"
Collector-emitter voltage (note 1) Vceo 60 80
Emitter-base voltage Vego 10 \")
Peak pulse current (note 2) lem 4 A
Continuous collector current Ic 1 A
Practical power dissipation (note 3) Piotp 1.5 w
Power dissipation at T, =25°C (note 1) Piot 1 w

at T, =25°C 25 w
Operating & storage temp. range (note 1) —-55 to +200 °C

and Power Dissipation are dependent on operating
erating Graph for maximum power dissipation and

Note 1: The maximum values of Vggq

temperature. See Voltage

operating temperature in a given application.
Note 2: Consult Safe Operating Area graph for conditions.
Note 3:

The power which can be dissipated assuming device mounted in typical manner on P.C.B.

with copper equal to 1sq.inch minimum.
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ZTX602 ZTX603

CHARACTERISTICS (at T,,, =25°C unless otherwise stated).

ZTX602 ZTX603
P t bol Uni iti
arameter Symbol Min. 1 Max. |Min.| Max. nit Conditions
Collector-base Viriceo | 80 - 100 - V | Ic=100sA
breakdown voltage
Collector-emitter | Vigriceo | 60 - 80 - V | Ic=10mA*
breakdown voltage
Emitter-base V(griEBO 10 - 10 - V | lg=100pA
breakdown voltage
Collector cut-off | lcgo - 0.01 - - pA | Vcg=60V
current
10 pA | Veg=60V, T, =100°C
- - - 0.01 pA | Vcg=80V
10 A | Vcg=80V, T, =100°C
Collector-emitter lces - 10 - - A | Vcgs=60V
cut-off current 10 MA | Vces=80V
Emitter cut-off lego - 0.1 - 0.1 UA | Vgg=8V
current
Collector-emitter VE(sat) - 1.0 - 1.0 V | lc=1Alg=1TmA*
saturation voltage - 1.0 - 1.0 \ Ic=0.4A, I3=0.4mA*
Base-emitier VBE(sat) - 1.8 - 1.8 Vo le=1A, lg=TmAx
saturation voltage
Base-emitter VBE(on) - 1.7 - 1.7 V | Ic=1A, V=5V*
turn-on voltage
Static forward hee 2000 - 2000 - Ic=50mA, V=5V
current transfer
ratio 5000 - 5000 - Ic=500mA, Vcg=5V*
2000 100,000 | 2000 | 100,000 lc=1A, Vgg=5V*
500 - 500 - lc=2A, Vgg=5V*
Transition fr 150 - 150 - MHz | Ic=100mA, Vce=10V
frequency f=20MHz
Input capacitance | Cp, 90 typ. pF | Vgg=0.5V, f_1MHz
Output capacitance | Cp, 15 typ. pF | Vge=10V, f=1MHz
Switching times | t,, 0.5 typ. pus } Ic=0.56A, Vg =10V
toff 1.1 typ. Hus IB1 =|32:O.5mA

*Measured under pulsed conditions. Pulse width =300us. Duty cycle<2%.
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ZTX602 ZTX603

10 T T T
L Rg=50Ka NEs S 10Ka
S Rs: 200Ka ~—1 1
3 08 == 1 Rg = Ma. — —
§ B —
3 e
Z Rs :oo\ —
z ——
S o6
g -~
2
3 D.C. CONDITIONS
x 04 ZTX602
§ ||
0

w 10V 100V

COLLECTOR EMITTER VOLTAGE (Vcg) VOLTS 1/ZTX602/603/6/87

Voltage derating graph

The maximum permissible operation temperature can be obtained from this graph using the equation

T ambimax) _Power (max) — Power (actual) +25°C
0.0057
T amb(max) =Maximum operating ambient temperature.
Power (max) =Maximum power dissipation figure, obtained from the above graph for a given

Vceand source resistance (Rg).
Power (actual) = Actual power dissipation in users circuit.
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ZTX602 ZTX603
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ZTX602 ZTX603
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NPN Silicon Planar
Medium Power
Darlington Transistors

ZTX604
ZTX605

FEATURES

® 1.5W power dissipation

® 1A continuous collector current

® 4A peak collector current

® Guaranteed hgg specified up to 2A

® Fast switching

DESCRIPTION

The 2ZTX604 and 2ZTX605 are high
performance medium power Darlington

amplifier transistors encapsulated in the

popular E-line (TO-92) plastic package.

The 1A performance permits use in a wide
range of industrial consumer applications.

The E-line package is formed by transfer
moulding a SILICONE plastic specially selected
to provide a rugged one-piece encapsulation

ABSOLUTE MAXIMUM RATINGS

Plastic E-Line
(TO-92 Compatible)

resistant to severe environments and allow the
high junction temperature operation normally
associated with metal can devices.

E-line encapsulated devices are approved for
use in military, industrial and professional
equipments.

Alternative lead configurations are available as
plug-in replacements of TO-5/39 and TO-18
metal can types, and for flat mounting.

Parameter Symbol 2TX604 | 2ZTX605 Unit
Collector-base voltage Vceo 120 140 \'
Collector-emitter voltage (note 1) Veeo 100 120 \
Emitter-base voltage Vego 10 \%
Peak pulse current (note 2) lem 4 A
Continuous collector current 1 A
Practical power dissipation (note 3) Peotp 1.5 w
Power dissipation at T,,,,=25°C (note 1) Piot 1 w

at T, =256°C 25 w
Operating & storage temp. range (note 1) —55 to +200 °C

Note 1: The maximum values of Vcgg and Power Dissipation are dependent on operating
temperature. See Voltage Derating Graph for maximum power dissipation and
operating temperature in a given application.

Note 2: Consult Safe Operating Area graph for conditions.

Note 3: The power which can be dissipated assuming device mounted in typical manner on P.C.B.

with copper equal to 1sq.inch minimum.
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ZTX604 ZTX605

CHARACTERISTICS (at T,,,=25°C unless otherwise stated).

ZTX604 ZTX605
P t bol Unit iti
arameter Symbol Min. | Max. Min. Max. ni Conditions
Collector-base Vigriceo | 120 - 140 - V | lc=100uA
breakdown voltage
Collector-emitter | Vigg,cgo | 100 - 120 - VvV |lc=10mA*
breakdown voltage
Emitter-base V BR)EBO 10 - 10 - V | lg=100uA
breakdown voltage
Colisctor cut-off icgo - 0.01 - - MA | Vcg= 100V
current
10 A | Veg=100V, T, =100°C
- - - 0.01 MA | Vcg=120V
10 MA | Veg=120V, Ty, =100°C
Collector-emitter lces - 10 - - A | Vgg=100V
cut-off current
1 O IJA VCES = 1 20V
Emitter cut-off lego - 0.1 - 0.1 MA | Vgg=8V
current
Collector-emitter Veesay - 1.5 - 1.6 V| lc=1Alg=1TmA*
saturation voltage
- 1.0 - 1.0 V | 1-=0.25A, Ig=0.256mA*
Base-emitter Veesat) - 1.8 - 1.8 Ic=1A, lg=1mA*
saturation voltage
Base-emitter VaE(on) - 1.7 - 1.7 V  |ic=1A, Ve=5V*
turn-on voltage
Static forward hee 2000 - 2000 - lc=50mA, V=5V
current transfer
ratio 5000 - 5000 - lc=500mA, V=5V*
2000 100,000 | 2000 | 100,000 lc=1A, Vgg=5V*
500 - 500 - Ic=2A, Vgg=5V*
Transition fr 150 - 150 - MHz | Ic=100mA, V=10V
frequency f=20MHz
Input capacitance | C,, 90 typ. pF | Vgg=0.5V, f=1MHz
Output capacitance | C,, 15 typ. pF | Vce=10V, f=1MHz
Switching times ton 0.5 typ. us lc=0.5A, Ve =10V
tOff 1.6 typ. us IB1 =|82=0.5mA

*Measured under pulsed conditions. Pulse width = 300us. Duty cycle<2%.
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ZTX604 ZTX605
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The maximum permissible operation temperature can be obtained from this graph using the equation

T amb(max) _ Power (max) — Power (actual) 4 25°C
0.0057
T amb(max) =Maximum operating ambient temperature.
Power (max) =Maximum power dissipation figure, obtained from the above graph for a given

Vce and source resistance (R).
Power (actual) =Actual power dissipation in users circuit.
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ZTX604 ZTX605
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ZTX604 Z2TX605
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NPN Silicon Planar
Medium Power
Darlington Transistor

ZTX614

FEATURES

® 1.5W power dissipation*

® 0.8A continuous collector current
® hg up to 10,000 at Ic =500mA
® Fast switching

DESCRIPTION

The ZTX614 is a high voltage Darlington
transistor designed for medium power applica-
tions requiring very high current gain and high
input impedance. The monolithic construction
has the inherent advantages of fast switching
times, low saturation voltages and low leakage
currents. Application areas include: driver and
output stages of audio amplifiers; direct inter-
facing with integrated circuits; lamp, relay and
hammer driving.

The E-line package is formed by transfer mould-
ing a silicone plastic specially selected to
provide a rugged one-piece encapsulation
resistant to severe environments and allow the

ABSOLUTE MAXIMUM RATINGS

Plastic E-Line
(TO-92 Compatible)

high junction temperature operation normally
associated with metal can devices.

E-line encapsulated devices are approved for
use in military, industrial and professional
equipments.

Alternative lead configurations are available as
plug-in replacements to TO-5/39 and TO-18
metal can types, and for surface mounting.

Parameter Symbol Value Unit
Collector-Base Voltage Vceo 120 \'
Collector-Emitter Voltage Veeo 100 \Y
Emitter-Base Voltage Vego 10 \"
Continuous Collector Current Ic 800 mA
Practical Power Dissipation* Piotp 1.5 w
Power Dissipation at T,,,,=25°C tot 1.0 w

derate above 25°C 5.7 mW/°C

Operating and Storage Temperature Range -55 to +200 °C

*The power which can be dissipated assuming the device mounted in typical manner on PCB with

copper equal to 1 sq. inch minimum.
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ZTX614

ELECTRICAL CHARACTERISTICS (at T,n,=25°C unless otherwise stated).

Parameter Symbol | Min. | Max. | Unit Test Conditions
Collector-base breakdown Vigriceo | 120 — V |lc=10pA, Ig=0
voltage
Collector-emitter sustaining Vceosus)| 100 — V |lc=10mA, Ig=0
voltage
Emitter-base breakdown voltage (Vgriego| 10 - V [lg=10uA, Ic=0
Collector-base cut-off current Iceo — 100 | nA [Veg=60V, Ig=0
Emitter-base cut-off current leso — 100 | nA |Vg=8V, Ic=0
Static forward current transfer | hgg
o T | ey ves
Collector-emitter saturation Vcesat) — 1.25 | V |Ic=800mA, Iz=8mA*
voltage
Base-emitter on voltage VBE(on) — 1.8 V |lc=800mA, Vcg=5V*

*Measured under pulsed conditions. Pulse width =300us. Duty cycle < 2%.

Refer to BCX38 for graphs.
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NPN Silicon Planar
Medium Power
Power Transistor

ZTX649

FEATURES

1.8W power dissipation at T,,,,, =25°C*
2A continuous I¢

Excellent gain characteristics up to 6A
(pulsed)

Low saturation voltages

Fast switching

PNP complementary type available

DESCRIPTION

A high performance transistor encapsulated in
the popular E-line (TO-92) plastic package.

The 1.5W performance and outstanding
electrical characteristics permit use in a wide
range of industrial and consumer applications
including lamp and solenoid drivers.

In addition the excellent gain characteristics at

ABSOLUTE MAXIMUM RATINGS

Plastic E-Line

(TO-92 Compatible)

high collector current levels makes the device
ideal in pulsed applications.

The specially selected silicone encapsulation
provides resistance to severe environments
comparable with metal can devices.

Complementary to the ZTX749

Parameter Symbol ZTX649 Unit
Collector-base voltage Veeo 35 v
Collector-emitter voltage Veeo 25 \%
Emitter-base voltage Veso \"
Peak pulse current (see note below) Iem A
Continuous collector current Ic A
Practical power dissipation* Piotp 1.5 w
Power dissipation: at T, =25°C Piot 1 w

derate above 25°C 5.7 mW/°C

Operating & storage temperature range —-55 to +200 °C

Note: Consult Safe Operating Area guide for conditions.
*The power which can be dissipated assuming device mounted in typical manner on P.C.B. with

copper equal to 1sq.inch minimum.
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ZTX649

CHARACTERISTICS (at T, =25°C unless otherwise stated).

Parameter Symbol Min. Typ. Max. Unit Conditions
Collector-base V(srICBO 35 - - \% lc=100pA
breakdown voltage
Collector-emitter V(gricEO 25 - - \ Ic=10mA
breakdown voltage
Emitter-base V(BR)EBO 5 - - \% IE =1 OOMA
breakdown voltage
Collector cut-off lceo 0.1 uA Vg =30V
current

- - 10 uA Veg =30V, Typ=100°C
Emitter cut-off lego 0.1 uA Vegg=4V
current
Collector-emitter Vcesat) 0.12 0.3 \ Ic=1A, Ig=100mA*
saturation voltage
- 0.23 0.5 \% Ic=2A, Ig=200mA*

Base-emitter VBE(sAT) - 0.9 1.25 \Y Ic=1A, Ig=100mA*
saturation voltage
Base-emitter turn on| Vggon) - 0.8 1 \% Ic=1A, Vgg=2V*
voltage
Static forward hee 70 200 - Ic=50mA, Vcg=2V*
current transfer ratio

100 200 300 Ic=1A, Vg=2V*

75 150 - lc=2A, Vcg=2V*

15 50 - Ic=6A, Vcg=2V*
Transition frequency | fr 150 240 - MHz Ic=100mA, Vg =5V

f=100MHz
Output capacitance | Cyp, - 25 50 pF Veg= 10V, f=1MHz
Switching times Ton - 55 - ns IC =500mA, VCC =10V
Tott - 300 - ns lg; =lg2=50mA

*Measured under pulsed conditions. Pulse width = 300us. Duty cycle <2%.
THERMAL CHARACTERISTICS

Parameter Symbol Maximum Unit

Thermal Resistance:  Junction to ambient; | Rej.amb), 175 °C/W
Junction to ambient, | Ryyg.amb),t 116 °C/W

Junction to case Rin(j-case) 70 °C/W

+Device mounted on P.C.B. with copper equal to 1sqg.inch minimum.
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ZTX649
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NPN Silicon Planar
Medium Power
Transistors

ZTX650 ZTX651
ZTX652 ZTX653

FEATURES

1.5W power dissipation at T,,,,,=25°C*
2V continuous I¢

Excellent gain characteristics to 2A

High VCEO‘ up to 100V

Low saturation voltages

Guaranteed hgg specified up to 2A

Fast switching

Exceptional price-to-power ratio
Complementary types

DESCRIPTION

A range of high performance medium power
transistors encapsulated in the popular E-line
(TO-92) plastic package.

The 1.5W performance and outstanding
electrical characteristics permit use in a wide
variety of industrial and consumer applications
including lamp and solenoid drivers, audio
amplifiers and complementary drivers for hi-fi
amplifiers.

ABSOLUTE MAXIMUM RATINGS

Plastic E-Line
(TO-92 Compatible)

In addition to achieving excellent linearity the
devices are designed to function as high speed
power switching transistors.

The specially selected silicone encapsulation
provides resistance to severe environments
comparable with metal can devices.

Complementary to ZTX750 series.

Parameter Symbol | ZTX650 | ZTX651 | ZTX652 | ZTX653 | Unit
Collector-base voltage Vceo 60 80 100 120 \
Collector-emitter voltage Vceo 45 60 80 100 \
Emitter-base voltage Vego \'
Peak pulse current (see note) lem A
Continuous collector current Ic A
Practical power dissipation* Piop 1.5 w
Power dissipation at T, =25°C Piot 1 w

derate above 25°C 5.7 mW/°C
at T ,..=25°C 2.5 w
Operating & storage temp. range ity -55 to +200 °Cc

Note: Consult Safe Operating Area graph for conditions.
*The power which can be dissipated assuming device mounted in typical manner on P.C.B. with

copper equal to 1 sq.inch minimum.
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ZTX650 ZTX651 ZTX652 ZTX653

CHARACTERISTICS (at T,,,=25°C unless otherwise stated).

ZTX650 ZTX651
' . -
Parameter Symbo Min. | Typ. | Max. | Min. | Typ. | Max. Unit Conditions
Collector-base Vigriceo | 60 - - 80 - - V| lc=100uA
breakdown voltage
Collector-emitter Vigriceo | 45 - - 60 - - V| lc=10mA
breakdown voltage
Emitter-base Vireso | B - - 5 - - V| lg=100uA
breakdown voltage
Collector cut-off leo - - 0.1 - - - UA | Vg=45V
current
- — 10 - - - A | Veg=45V, T, =100°C
- - - - - 0.1 uA | Veg=60V
- - - - - 10 pA | Veg=60V, T, ,=100°C
Emitter cut-off lego - - 0.1 - - 0.1 UA | Veg=4V
current
Collector-emitter Veesat) - 10.12] 0.3 - 10.12] 0.3 V | lc=1A, I3=100mA*
saturation voltage
- |0.23| 0.5 - 10.23| 0.5 lc=2A, I3=200mA*
Base-emitter Vae(sat) - |090]|1.26| - [0.90] 1.25 lc=1A, lIg=100mA*
saturation voltage
Base-emitter turn-on | Vggion - 0.8 1 - 0.8 1 V | lg=1A, Vge=2V*
voltage
Static forward hee 70 | 200 - 70 | 200 - lc=50mA, Vce=2V*
current transfer
ratio 100 | 200 | 300 | 100 [ 200 | 300 lc=500mA, Ve=2V*
80 | 170 - 80 | 170 - lc=1A, Vg =2V*
40 | 80 - 40 | 80 - Ic=2V, Vgg=2V*
Transition frequency | fy 140 | 175 - 140 | 175 — | MHz | Ic=100mA, V=5V
f=100MHz
Switching times Ton - 45 - - 45 - ns | |.=500mA, lg; =50mA
Ton — |80 - | - [800] - | ns |le2=50mA, Vgc=10V
Output capacitance | C,, - - 30 — - 30 pF | Vgg=10V, f=1MHz
*Measured under pulsed conditions. Pulse width =300us. Duty cycle<2%.
THERMAL CHARACTERISTICS (ZTX650/3)
Parameter Symbol Maximum Unit
Thermal resistance: Junction to ambient, Rin-amb)1 175 °C/W
Junction to ambient, Ringj-ambr2® 116 °C/W
Junction to case thij-case) 70 °C/W

tDevice mounted on P.C.B. with copper equal to 1 sq.inch minimum.
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ZTX650 ZTX651 ZTX652 ZTX653

CHARACTERISTICS (at T, =25°C unless otherwise stated).

ZTX652 ZTX653
P t Symbol Unit iti
arameter ymbo Min. | Typ. | Max. [ Min. | Typ. | Max. n Conditions

Collector-base Vigrcso | 100 | - - 120 | - - V[ lc=100uA
breakdown voltage

Collector-emitter Vgriceo | 80 - - 100 | - - V[ lc=10mA
breakdown voltage

Emitter-base Vgriso 5 - - 5 - - V| le=100uA
breakdown voltage

Collector cut-off lceo - - 0.1 - - - MA | V=80V

current

- - 10 - - - MA | Vcg=80V, T, . =100°C

- - - | -] - 01| u |vg=100v

|l -]l = -1-11]u |vg=100v,T,,=100°C

Emitter cut-off lego - - 0.1 - - 0.1 HA | Vgg=4V
current
Collector-emitter Vek(sat) - 10.13] 0.3 - [0.13] 0.3 V| lc=1A, Ilg=100mA*
saturation voltage
- 10.23| 0.5 - ]0.23| 0.5 V| lc=2A, Ig=200mA*
Base-emitter Veesat) - |090(1.25| - 090|125 Vv le=1A, Ig=100mA*
saturation voltage
Base-emitter turn-on | Vge () - 0.8 1 - 0.8 1 Vo | lc=1A, V=2Vv*
voltage
Static forward hee 70 | 200 - 70 | 200 - lc=50mA, Vg =2Vv*
current transfer
ratio 100 | 200 | 300 | 100 | 200 | 300 Ic=500mA, Ve =2Vv*
55 | 110 - 55 [ 110 - le=1A, Ve =2Vv*
25 55 - 25 | 55 - lc=2A, Ve=2Vv*
Transition frequency | f; 140 | 175 - 140 [ 175 = | MHz | Ic=100mA, V=5V
f=100MHz
Switching times Ton - 80 - - 80 - ns Ic=500mA, I, = 50mA
Tost - |1200| - - [1200| - ns | la2=50mA, Voo =10V
Output capacitance | C,. - -~ 30 - - 30 PF [ V=10V, f= 1MHz

*Measured under pulsed conditions. Pulse width = 300us. Duty cycle<2%.
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ZTX650 ZTX651 ZTX652 ZTX653
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ZTX650 ZTX651 ZTX652 ZTX653
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ZTX650 ZTX651 ZTX652 ZTX653
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ZTX650 ZTX651 ZTX652 ZTX653
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ZTX650 ZTX651 ZTX652 ZTX653
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ZTX650 ZTX651 ZTX652 ZTX653
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ZTX650 2ZTX651 ZTX652 ZTX653
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NPN Silicon Planar
Medium Power High
Voltage Transistors

ZTX654
ZTX655

FEATURES

1.5W power dissipation at T,,,, = 25°C*
1A continuous I

Guaranteed hgg specified up to 1A
Voltages up to 150V

Low saturation voltages

Complementary types

DESCRIPTION

These plastic ‘encapsulated, medium power
transistors are designed for applications
requiring high breakdown voltages and low
saturation voltages.

The E-line package is formed by transfer
moulding a silicone plastic specially selected to
provide a rugged one-piece encapsulation
resistant to severe environments and allow the
high junction temperature operation normally
associated with metal can devices.

ABSOLUTE MAXIMUM RATINGS

Plastic E-Line
(TO-92 Compatible)

E-line encapsulated devices are approved for
use in military, industrial and professional
equipments.

Alternative lead configurations are available as
plug-in replacements of TO-5/39 and TO-18
metal can types, and for surface mounting.
Also available on tape for automatic handling.

Complementary to ZTX754 and ZTX755.

Parameter Symbol | ZTX654 | ZTX655 Unit
Collector-base voltage Vero 125 150 \"
Collector-emitter voltage Vceo 125 150 v
Emitter-base voltage Vego \'%
Peak collector current (see note below) lem 2 A
Continuous collector current Ic 1 A
Practical power dissipation* Piotp 1.5 w
Power dissipation : at T, = 25°C Piot 1 w

derate above 25°C 5.7 mW/°C
Operating and storage temperature range 'R A -55to +200 °C

Note: Consult Safe Operating Area graph for conditions.
*The power which can be dissipated assuming device mounted in typical manner on P.C.B. with

copper equal to 1 sq.inch minimum.
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ZTX654 ZTX655

CHARACTERISTICS (at T,,, = 25°C unless otherwise stated).

ZTX654 ZTX655 )
Parameter Symbol Min. TMax. | Min. | Max. Unit Conditions

Collector-base Vigriceo | 125 | - 150 | — \Y Ic=100uA
breakdown voltage
Collector-emitter Vigriceo | 125 | - [ 180 | - \Y lc=10mA
breakdown voltage

Emitter-base V(8R)EBO 5 - 5 - \ Il =100uA

breakdown voltage

Collector cut-off lcgo - 1001 - - nA Vg =100V

current

- - - 100 nA V=125V

Emitter cut-off lego - 100 | — 100 nA Veg=3V

current

Collector-emitter VcE(saT) - 0.5 - 0.5 \ Ic=500mA, Ig=50mA*
saturation voltage — 0.5 — 05 v lc= 1A, 1= 200mA*
Base-emitter VgesaT) - 1.1 - 1.1 \Y Ic=500mA, Ig=50mA*
saturation voltage

Static forward current | hgg 50 | - 50 | - lc=10mA, Ve =5V
transfer ratio 50 — 50 — Ic=500mA, Veg=5V*

20| - 20| - lc=1A, Vg =5V*

Base-emitter turn on | Vggon) - i - 1 vV ic=500mA, Vee=5V"
voltage

Transition frequency | fr 30 - 30 - MHz | lc=10mA, V=20V

f=20MHz
Output capacitance | Cgpo - 20 - 20 pF Vg =20V, f=1MHz

*Measured under pulsed conditions. Pulse width =300uS. Duty cycle €2%.

THERMAL CHARACTERISTICS

Parameter Symbol Maximum Unit

Thermal resistance:  Junction to ambient, Rih(j-amb)1 175 °C/W
Junction to ambient, Rin(j-amby2t 116 °C/W

Junction to case Reh(j-case) 70 °C/W

+Device mounted on P.C.B. with copper equal to 1 sg.inch minimum.
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ZTX654 ZTX655

CHARACTERISTICS (at T,,,,=25°C unless otherwise stated).
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ZTX654 ZTX655

CHARACTERISTICS (at T,,,=25°C unless otherwise stated).
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ZTX654 ZTX655

CHARACTERISTICS (at T,,,,=25°C unless otherwise stated).
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ZTX654 2ZTX655

CHARACTERISTICS (at T,,,=25°C unless otherwise stated).
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NPN Silicon Planar
Medium Power
High Voltage Transistors

ZTX656
ZTX657

FEATURES

® 1W power dissipation at T,,,,=25°C

® Excellent gain characteristics at
Ic=100mA

® Voltages up to 300V

® Low saturation voltages

® Complementary types

DESCRIPTION

These plastic encapsulated, medium power
transistors are designed for applications
requiring high breakdown voltages and low
saturation voltages.

The E-line package is formed by transfer
moulding a silicone plastic specially selected to
provide a rugged one-piece encapsulation
resistant to severe environments and allow the
high junction temperature operation normally
associated with metal can devices.

ABSOLUTE MAXIMUM RATINGS

Plastic E-Line
(TO-92 Compatible)

E-line encapsulated devices are approved for
use in military, industrial and professional
equipments.

Alternative lead configurations are available as
plug-in replacements of TO-5/39 and TO-18
metal can types, and for surface mounting.
Also available on tape for automatic handling.

Complementary to ZTX756 and ZTX757.

Parameter Symbol | ZTX656 | ZTX657 Unit
Collector-base voltage Vceo 200 300 \
Collector-emitter voltage Vceo 200 300 \'
Emitter-base voltage Vego 5 '
Peak collector current (see note below) lem 1 A
Continuous collector current Ic 0.5 A
Practical power dissipationt Piotp 1.5 w
Power dissipation : at T,,,, = 25°C Piot 1 w

derate above 25°C 5.7 mw/°C
Operating and storage temperature range 4ty -55 to +200 °C

Note: Consult Safe Operating Area graph for conditions.
+The power which can be dissipated assuming device mounted in typical manner on P.C.B. with

copper equal to 1 sq.inch minimum.
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ZTX656 ZTX657

CHARACTERISTICS (at T,,,,=25°C unless otherwise stated).

; ZTX656 ZTX657
Parameter Symbol Min. | Max. | Min. | Max. Unit Conditions

Collector-base Vgriceo | 200 | — | 300 | - \Y Ic = T00uA

breakdown voltage

Collector-emitter Vgriceo | 200 | - | 300 | - \Y lc=10mA

breakdown voltage

Emitter-base V(griEBO 5| - 5| - \Y I =100uA

breakdown voltage

Collector cut-off lcso - | 100 | - - nA Veg= 160V

current

- - - 100 nA Vcg =200V

Emitter cut-off lego - 100 [ — 100 nA Vgg =3V

current

Collector-emitter Vegsan | — | 05 - 0.5 \% Ic=100mA*, Ig=10mA

saturation voltage

Base-emitter VBesaT) - 1 - 1 \% Ic=100mA*, Ig=10mA

saturation voltage

Static forward hee 50 | - 50 | - Ic=100mA*, Vg =5V

current transfer

ratio 40 - 40 - lc= 10mA, Ve =5V

Base-emitter turn on | Vagon) - 1 - 1 \Y le=100mA* V=5V

voltage

Transition frequency | fr 30 - 30 - MHz | Ic=10mA, V=20V
f=20MHz

Output capacitance | Cgp, - 20 - 20 pF Veg=20V, f=1MHz

*Measured under pulsed conditions. Pulse width = 300us. Duty cycle <2%.

THERMAL CHARACTERISTICS

Parameter Symbol Maximum Unit

Thermal resistance:  Junction to ambient, Rihj-amb)1 175 °C/W
Junction to ambient, Rin(j-amb)2t 116 °C/W

Junction to case Rin(j-case) 70 °C/W

+Device mounted on P.C.B. with copper equal to 1 sq.inch minimum.
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ZTX656 ZTX657
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ZTX656 ZTX657

Typical characteristics
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ZTX656 ZTX657
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ZTX656 ZTX657
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NPN Silicon Planar
Medium Power
High Gain Transistors

PRELIMINARY INFORMATION

ZTX689B ZTX690B
ZTX692B Z2TX694B

FEATURES

® High gain — 500 min.

® Up to 3amps continuous current
® Gain specified up to 6amps

® 1.5watt power dissipation at

Tomp = 25°C*

® Voltages up to 120V
® Very low saturation voltages
DESCRIPTION

A range of high gain, high performance,
medium power transistors encapsulated in the
popular E-line (TO-92 style) plastic package.

The 1.5watt performance and outstanding
electrical characteristics permit use in a wide
variety of applications, including lamp,
solenoid and relay drivers, motor drives and
DC-DC convertors.

ABSOLUTE MAXIMUM RATINGS

Plastic E-Line
(TO-92 Compatible)

The E-line package is formed by transfer
moulding a silicone plastic specially selected to
provide a rugged one-piece encapsulation
resistant to severe environments and allow the
high junction temperature operation normally
associated with metal can devices.

Parameter Symbol [ZTX689B | ZTX690B | ZTX692B | ZTX694B | Unit
Collector-Base Voltage Vceo 20 45 70 120 Vv
Collector-Emitter Voltage Vceo 20 45 70 120 v
Emitter-Base Voltage Vego 5 \%
Peak Pulse Current icm 1 A
Continuous Collector Current Ic 2 1 0.5 A
Practical Power Dissipation* Piotp 1.5 w

Power Dissipation
at Tomp=25°C Piot 1.0 w
derate above 25°C 5.7 mW/°C
Operating & Storage —-55 to +200 °C
Temperature Range

*The power which can be dissipated assuming device mounted in typical manner on P.C.B. with

copper equal to 1in? minimum.
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ZTX689B, ZTX690B, ZTX692B, ZTX694B

ELECTRICAL CHARACTERISTICS (Test conditions at T, = 25°C unless otherwise stated).

Parameter Symbol - ZTX6898 - ZTX6908 Unit Conditions
Min. | Typ. [Max. | Min. | Typ. | Max. :
Collector-base Vriceo| 20 — - 45 — - V |lc=100uA
breakdown voltage
Collector-emitter Vriceo| 20 - - 45 — — V |lc=10mA
breakdown voltage
Emitter-base Vireso| 5 — — 5 - - V [lg=100uA
breakdown voltage
Coiiector cut-off iceo — — | 0.1 — — — | UA |Vcg=16V
current 0.1 | uA | V=35V
Emitter cut-off leBo — - | 0.1 - — | 0.1 | uA |Vgg=4V
current
Collector-emitter Vega | — | — [01 | — | — | 0.1 |V [lc=100mA,
saturation voltage lg=0.5mA
0.5 | V |Ic=1A,
lg=5mA*
0.5 | — — — V |lc=2A,
lg=10mA*
Base-emitter VBE(sat) — - 109 | — — 0.9 | V |Ic=1A,
saturation voltage lg=10mA*
Base-emitter turn-on | Vggn — — 0.9 - — 0.9 | V |Ic=1A,
voltage Vceg=2V*
Static forward hee 500 | — — | 600 | — — Ic=100mA,
current transfer ratio Vee=2V
— — — | 400 | — — Ic=1A,
VCE = ZV*
400 | — — [ 150 | — — lc=2A,
Vee=2V*
150 | — — — — — Ic=6A,
VCE = 2V*
Transition frequency | f; 150 | — — | 160 | — — |MHz[lc=50mA,
Vee =5V
f=100MHz
Input capacitance Cibo - 60 — — 50 — | pF |Vgg=0.5V,
f=1MHz
Output capacitance | Cgp, - 25 — — 25 — | pF |Vee=10V,
f=1MHz
Switching times ton — 50 — — 50 — | ns [Ic=500mA,
|B1 =50mA
ot — [1000| — — [1000| — | ns [lgo=50mA,
VCC = 1 OV

*Measured under pulsed conditions. Pulse width = 300us. Duty cycle < 2%.
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ZTX689B, ZTX690B, ZTX692B, ZTX694B

ELECTRICAL CHARACTERISTICS (Test conditions at T,,,;, = 25°C unless otherwise stated).

Parameter Symbol ZTX692B ZTX694B Unit Conditions
‘ Min. | Typ. [Max. | Min. | Typ. |Max.
Collector-base V(BR)CBO 70 —_ — 120 — - v IC = 100}4A
breakdown voltage
Collector-emitter Viericeo| 70 | — | — (120 — | — | V |lc=10mA
breakdown voltage
Emitter-base V(BR)EBO 5 — - 5 - —_ \ 'E =1 OOMA
breakdown voltage
Collector cut-off lcgo — — | 0.1 — — — | WA |Veg=55V
current 0.1 | uA [Veg=100V
Emitter cut-off leso — — | 0.1 — — | 0.1 | uA |Vgg=4V
current
Collector-emitter Veesan | — | — |05 — | — {0.25] v Ic=100mA,
saturation voltage lg=0.5mA
0.5 | V [Ic=400mA,
lg=5mA*
0.5 | — — - V [lc=1A,
lg=10mA*
Base-emitter VBE(sat) - - 109 | — — 0.9V [lc=1A,
saturation voltage lg=10mA*
Base-emitter turn-on | Vgg (o - - 09| — — 109 |V |Ic=1A,
voltage Vee=2V*
Static forward hee 500 | — — [ 500 | — — Ilc=100mA,
current transfer ratio Vee=2V
— - — | 400 | — — lc=200mA,
Vee=2V*
- - — | 150 | — - Ic=400mA,
Veg=2V*
400 | — - - - - Ilc=500mA,
Vee=2V*
150 | — — - - - Ic=1A,
Veg=2V*
Transition frequency | fr 150 | — — | 160 | — — |MHz|lc=50mA,
VCE = 5V
f=100MHz
Input capacitance Cibo — 37 - — 33 — | pPF |Vgg=0.5V,
f=1MHz
Output capacitance | Cgp, — 14 — — 11 — | PF [Veg=10V,
f=1MHz
Switching times ton 50 — — — [ 200 | — | ns [Ic=500mA,
g1 =50mA
tOff 1200 — — - 1600 — ns IBZ =50 mA,
Vee =10V

*Measured under pulsed conditions. Pulse width = 300us. Duty cycle < 2%.
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PNP Silicon Planar
Medium Power
Darlington Transistor

ZTX704
ZTX705

FEATURES

1.5W power dissipation

1A continuous collector current
4A peak collector current
Guaranteed hgg specified up to 2A
Fast switching

DESCRIPTION

The ZTX704 and ZTX705 are high perform-
ance medium power Darlington amplifier
transistors, encapsulated in the popular E-line
(TO-92) plastic package.

The 1A performance permits use in a wide
range of industrial and consumer applications.
The E-line package is formed by transfer mould-
ing a SILICONE plastic specially selected to
provide a rugged one-piece encapsulation
resistant to severe environments and allow the
high junction temperature operation normally
associated with metal can devices.

ABSOLUTE MAXIMUM RATINGS

Plastic E-Line
(TO-92 Compatible)

Fig. 1. Pin connections

E-line encapsulated devices are approved for
use in military, industrial and professional
equipments.

Alternative lead configurations are available as
plug-in replacements of TO-5/39 and TO-18
metal can types, and for flat mounting.

Parameter Symbol 2TX704 ZTX705 Unit
Collector-Base Voltage Veeo -120 -140 \'
Collector-Emitter Voltage Veceo -100 -120 \%
Emitter-Base Voltage Vego -10 \'
Peak Pulse Current (note 2) Iem -4 A
Continuous Collector Current Ic -1 A
Practical Power Dissipation (note 3) Piotp 1.5 w
Power Dissipation @ T, =25°C (note 1) Piot 1 w
case= 25°C Prot 2.5 w

Operating & Storage Temperature Range (note 1) -55 to +200 °C

Note 1. The maximum values of V¢gg

and Power Dissipation are dependent on operating

temperature. See Voltage Derating Graph (Fig. 2) for maximum power dissipation and

Note 2.
Note 3.

operating temperature in a given application.
Consult Safe Operating Area graph for conditions.

The power which can be dissipated assuming device mounted in typical manner on PCB

with copper equal to 1 sq. inch minimum.
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ZTX704/ZTX705

ELECTRICAL CHARACTERISTICS (Test conditions at T,,, =25°C unless otherwise stated).

Parameter Symbol | Min. | Typ. | Max. | Unit Test Conditions
Collector-base breakdown
voltage ZTX705 V(BR)CBO -140] — — \% 'C = - 100}1A
\ZTX704 V(BR)CBO - 120 —_ — V |c = - 1OOMA
Collector-emitter breakdown
voltage ZTX705 | Vigriceo [— 120 — - V |lc=—-10mA*
ZTX704 |V (griceo |— 100| — e V |lc=—-10mA*
Emitter-base breakdown
voltage Viereso | —10| — — V |[lg=—100uA
Collector cut-off current
ZTX704 |lcgo — — | =0.1| uA [Vcg= - 100V
ZTX705 |lcgo — — | =0.1| uA [Vceg=—-120V
ZTX704 |lcgo — — —10 | uA |Vcg=—-100V °
Tamp=100°C
ZTX705 |lcgo - — =10 | uA |Vceg=—-120V
Collector-emitter cut-off
current lces - — =10 | uA |Vcgg= —80V
Emitter cut-off current lego — — | =0.1| uA |Vgg= -8V
Collector-emitter saturation
voltage VcEsat) — — | =13 V [lc=-1A, Izg= - 1TmA*
Vee(sat) — — | =26 V [lc=-2A, lg=—-2mA*
\Base—emitter;saturation
voltage VBE(sat) — — | —1.8| V llc=-1A, Ig=-10mA
Base-emitter turn-on voltage | Vgg(on) — — | =171 V |lc=—-1A, Vgg= —-5V*
Static forward current
transfer ratio hge 3000 — — — |lg=—10mA, V= -5V
3000| — - — |lg=—100mA, Vgg= -5V*
3000 — [30000| — |lc=—1A, Vgg=—-5V*
2000| — — — |lg=—2A, Vgg= —5V*
Transition frequency fr — | 160 | — |MHz|lc=—-100mA, Vce=—-10V
f=20MHz
Input capacitance Civo - 90 - pF [Vgg=—0.5V, f=1MHz
Output capacitance Cobo — 15 — pF |Vce= —-10V, f=1MHz
Switching times ton — | 0.6 — ps |lg=—0.5A, Vgg= — 10V
toff - 0.8 b Hus 'B—l =|32= —0.5mA

*Measured under pulsed conditions. Pulse width = 300us. Duty cycle < 2%.
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ZTX704/ZTX705
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ZTX704/ZTX705
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ZTX704/2ZTX705
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PNP Silicon Planar
Medium Power
Darlington Transistor

ZTX712

FEATURES

® 1.5W power dissipation

® 0.8A continuous collector current
® hge up to 10,000 at Ic=500mA
® Fast switching

DESCRIPTION

The 2ZTX712 Silicon Planar Darlington
Transistor is designed for medium power
applications requiring very high current gain
and high input impedance. The monolithic
construction has the inherent advantages of
fast switching times, low saturation voltages
and low leakage currents. Application areas
include: driver and output stages of audio
amplifiers; direct interfacing with integrated
circuits; lamp, relay and hammer driving.

The E-line package is formed by transfer mould-
ing a silicone plastic specially selected to
provide a rugged one-piece encapsulation
resistant to severe environments and allow the

ABSOLUTE MAXIMUM RATINGS

Plastic E-Line
(TO-92 Compatible)

high junction temperature operation normally
associated with metal can devices.

E-line encapsulated devices are approved for
use in military, industrial and professional
equipments.

Alternative lead configurations are available as
plug-in replacements to TO-5/39 and TO-18
metal can types, and for surface mounting.

Parameter Symbol Value Unit
Collector-Base Voltage Veeo .- 80 Volts
Collector-Emitter Voltage Vceo - 60 Volts
Emitter-Base Voltage Vego -10 Volts
Peak Pulse Current lem -2 A
Continuous Collector Current Ic -800 mA
Practical Power Dissipation* Piotp 1.5 Watts
Power Dissipation at T,,,=25°C Piot 1 Watts
derate above 25°C : 5.7 mW/°C
Operating and Storage Temperature Range -55 to +200 °C

*The power which can be dissipated assuming the device mounted in typical manner on PCB with

copper equal to 1 sq. inch minimum.
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ZTX712

ELECTRICAL CHARACTERISTICS (at T,,,=25°C unless otherwise stated).

Parameter Symbol | Min. | Max. |Unit Test Conditions
Collector-base breakdown Viricso| —80 — V |lc==10uA, Ig=0
voltage
Collector-emitter sustaining Vceorsus)| — 60 — V [lc=-10mA, Ig=0
voltage
Emitter-base breakdown voltage |V ggigso | — 10 — V [lg=—-10uA, Ic=0
Collector-base cut-off current lceo — —100} nA |Vcg=—-60V, ;=0
Emitter-base cut-off current lego — 100 | nA |Vgg=—8V, Ic=0
Static forward current transfer | hge
ratio 5,000 — lc=-100mA Vep= —5V*

10,000f — lc=-500mA

Collector-emitter saturation Vce(sat) — [—1.25] V |lc=-800mA, Ig=-8mA*
voltage
Base-emitter on voltage VBE(on) — -1.8| V [lc=-800mA, Vo= —5V*

*Measured under pulsed conditions. Pulse width = 300us. Duty cycle < 2%.
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PNP Silicon Planar
Medium Power
Transistor

ZTX749

FEATURES

® 1.5W power dissipation at T, =25°C*
® 2A continuous l¢

® Excellent gain characteristics up to 6A
(pulsed)

® Low saturation voltages
® Fast switching
® NPN complementary type available

DESCRIPTION

A high performance transistor encapsulated in
the popular E-line (TO-92) plastic package.

The 1.5W performance and outstanding
electrical characteristics permit use in a wide
range of industrial and consumer applications
including lamp and solenoid drivers.

ABSOLUTE MAXIMUM RATINGS

Plastic E-Line

(TO-92 Compatible)

In addition the excellent gain characteristics at
high collector current levels make the device
ideal in pulsed applications.

The specially selected silicone encapsulation
provides resistance to severe environments

comparable with metal can devices.

Complementary to the ZTX649

Parameter Symbol ZTX749 Unit
Collector-base voltage Veso -35 v
Collector-emitter voltage Vceo -25 \'
Emitter-base voltage Vego -5 \")
Peak pulse current (see note below) Iem -6 A
Continuous collector current Ic -2 A
Practical power dissipation* Piow 1.5 w
Power dissipation: at T,,,=25°C Prot 1 w

derate above 25°C 5.7 mwW/°C

Operating and storage temperature range ity —-55 to +200 °Cc

Note: Consult Safe Operating Area graph for conditions.

*The power which can be dissipated assuming device mounted in typical manner on P.C.B.

with copper equal to 1sq.inch minimum.
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ZTX749

CHARACTERISTICS (at T,

amb = 25 °C unless otherwise stated).

Parameter Symbol | Min. | Typ. | Max. Unit Conditions
Collector-base Viriceo| —35 \% lc=—100uA
breakdown voltage
Collector-emitter Vigriceo | —25 \ lc=-10mA
breakdown voltage
Emitter-base Vireso | —5 \ lg= —100pA
breakdown voltage
Collector cut-off lco -0.1 A Vcg= —30V
current N A AV fQanv: T annon
- 10 A Veg= —30V, Tymp=100°C
Emitter cut-off leBo -0.1 | pA Vegg= —4V
current
Collector-emitter VcEsaT) -0.12| -0.3 | V lc=-1A, Ilg= —100mA*
turation voltage
sa vorteg -0.23| -05 | Vv lc= - 2A, lg= — 200mA*
Base-emitter VaesaT) -09|-1.25 |V Ilc=-1A, Ilg= —100mA*
saturation voltage
Base-emitter turn on | Vggon) -0.8 -1 \Y lc=—=1A, Vgg= —2V*
voltage
Static forward hee 70 200 - lc=—-580mA, Vgg=-2V*
tt fer ratio
current franster 100 | 200 | 300 Ic= — 1A, Vee = —2V*
75 150 - lc=—2A, Vgg= —2V*
15 50 - lc=—6A, Vgg= —2V*
Transition frequency| fy 100 160 MHz lc=—-100mA, V= -5V
f=100MHz
Output capacitance |Cg,, 55 100 pF Veg=—10V, f=1MHz
Switching times Ton - 40 nS lc= —500mA, Ve = — 10V
Tott 500 nS Ig1 =lgz= —50mA

*Measured under pulsed conditions. Pulse width = 300us. Duty cycle <2%.

THERMAL CHARACTERISTICS

Parameter Symbol Maximum Unit

Thermal resistance: ~ Junction to ambient; Rih(j-amb)s 175 °C/W
Junction to ambient, Rin(j-amb), T 116 °C/wW

Junction to case Rih(j-case) 70 °C/W

tDevice mounted on P.C.B. with copper equal to 1sq.inch minimum.
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ZTX749
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ZTX749
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ZTX749
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ZTX749
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PNP Silicon Planar
Medium Power

ZTX750 ZTX751
ZTX752 ZTX753

Transistors

FEATURES

® 1.5W power dissipation at T,,,,=25°C*
® 2V continuous I¢

® Excellent gain characteristics to 2A

® High VCEO: up to 100V

® Low saturation voltages

® Guaranteed hgg specified up to 2A

® Fast switching

® Exceptional price-to-power ratio Plastic E-Line
® Complementary types

DESCRIPTION

A range of high performance medium power
transistors encapsulated in the popular E-line
(TO-92) plastic package.

The 1.5W performance and outstanding
electrical characteristics permit use in a wide
variety of industrial and consumer applications
including lamp and solenoid drivers, audio
amplifiers and complementary drivers for hi-fi
amplifiers.

ABSOLUTE MAXIMUM RATINGS

(TO-92 Compatible)

In addition to achieving excellent linearity the
devices are designed to function as high speed
power switching transistors.

The specially selected silicone encapsulation
provides resistance to severe environments
comparable with metal can devices.

Complementary to ZTX650 series.

Parameter Symbol |ZTX750 |2TX751|2TX752|2TX753| Unit
Collector-base voltage Vceo - 60 -80 -100 | —-120 \'%
Collector-emitter voltage Veeo -36 -60 -80 -100 \'
Emitter-base voltage Vego -5 v
Peak pulse current (see note below) | Igpy -6 A
Continuous collector current Ic -2 A
Practical power dissipation* Piowp 1.5 w
Power dissipation at T, =25°C Peot 1 w

derate above 25°C 5.7 mW/°C
at T ,5=25°C 25 w
Operating & storage temp. range ity -55 to +200 °C

Note: Consult Safe Operating Area graph for conditions.
*The power which can be dissipated assuming device mounted in typical manner on P.C.B. with

copper equal to 1 sq.inch minimum.
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ZTX750 ZTX751

CHARACTERISTICS (at T, = 25°C unless otherwise stated).

ZTX750 ZTX751
Uni .
Parameter Symbol Min.| Typ. | Max. |Min.| Typ. | Max. nit Conditions
[
Collector-base Vgricso | ~60| - - |-80| - - V. |lc=~100uA
breakdown voltage i
Collector-emitter Vgrceo | —45] - - |—-60 - - V. [lg=-10mA
breakdown voltage '
Emitter-base Vereso | =5 | — - -5 - - V' [lg=—-100pA
breakdown voltage
oilector cut-off tco - - -0.1 - - - wA [ Veg= —45V
current
- - -10 | - - - MA |Veg=—45V, T, =100°C
- — - - - =0.1| uA | V= —-60V
- - - - - -10 | pA |Veg=—60V, T, ,,=100°C
Emitter cut-off leso - - -0.1| - - ~0.1| puA | Vgg= -4V
current
Collector-emitter Vegsay | — | 015 -03| - | 0.156 | -0.3 lc=-1A, Ig= —100mA*
saturation voltage
- 1028 |-05] — | 028 | -0.5| V |lc=-2A, Ig=-200mA*
fiase-emitter Veg(sat) - {-0.90|-1.25| - [-0.90|-1.25 lc=-1A, Ig=—100mA*
iituration voltage
SITET TUNN-0N | Vggon - =08 | -1.0| — | 0.8 -1.0] V |ic=-1A, Vgg=-2V"
Hage
- forward hee 70 | 200 - 70 | 200 - lc=—50mA, V= -2V*
~: ransfer
' 100| 200 | 300 [100( 200 | 300 lc=-5600mA, V= -2V*
80 | 170 - 80 | 170 - lc=—-1A, V= —-2V*
40 | 150 - 40 | 150 - le==2A, Vgg= -2V*
{ o
P ation trequency | £y 100| 140 - 100 | 140 ~  |MHz|lc=~100mA, V= -5V
E f=100MHz
¢ fung times Ton - | 40 - - | 40 - | ns }|C= -500mA, Ig = —50mA
Tos - 450 - - 450 - ns '32= —50mA, Vo= - 10V
Qutput capacitance | C,,, - - 30 — - 30 | pF |Vcgg=—-10V, f=1MHz
*Measured under pulsed conditions. Pulse width = 300us. Duty cycle<2%.
THERMAL CHARACTERISTICS (ZTX750/3)
Parameter Symbol Maximum Unit
Thermal resistance: Junction to ambient, Ringj-amb)1 175 °C/wW
Junction to ambient, Rin-ambi2t 116 °C/W
Junction to case th(j-case) 70 °C/W

tDevice mounted on P.C.B. with copper equal to 1 sg.inch minimum.
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ZTX752 ZTX753

CHARACTERISTICS (at T, =25°C unless otherwise stated).

ZTX752 ZTX753
1, S | Unit Conditi
Parameter ymbo Min. | Typ. | Max. | Min. | Typ. | Max. n onditions

Collector-base Vgricso |~ 100| - - |=120] - - V [lg=—100pA
breakdown voltage
Collector-emitter |Vgpcgo | —80| — - |=100] - - V [lc=-10mA
breakdown voltage
Emitter-base Vreso | —5 - - -5 - - V |lg=—100uA
breakdown voltage
Collector cut-off | lcgg - - -0.1| - - - A | Vieg= —80V
current -

- - -10 | - - - uA |Veg=-—-80V, T, ,=100°C

- - - - - —0.1| uA |Vg=—100V

- - - - - —10 | pA [Veg=-100V, T, =100°C
Emitter cut-off leso - - -0.1| - - —0.1| uA [Vgg= -4V
current
Collector-emitter | Veggan - 0.17 | -0.3| - [0.17 | -0.3| V [|lc=-1A, lIg=-100mA*
saturation voltage

- 0.30 | -0.5| - [0.30 | -0.5] V |[lc=-2A, Ig=-200mA*
Base-emitter VBE(sat) - [-0.90{-1.26] - |-0.90|-1.25[ V [l.=—1A, lg=-100mA*
saturation voltage )
Base-emitter VeE(on) - -08|-10| - | -08(-1.0| V |lc=-1A, V=—-2V*
turn-on voltage
Static forward hee 70 | 200 - *70 | 200 - lc=—50mA, V= —-2V*
current transfer
ratio 100 | 200 | 300 | 100 | 200 | 300 lc=—-500mA, V= —2V*

55 | 170 - 556 | 170 - le=—1A, Vgg=—-2V*

25 55 - 25 55 - lc=—2A, Vgg=—-2V*
Transition fr 100 [ 140 - 100 | 140 = |MHz|lc=-100mA, V= -5V
frequency f=100MHz
Switching times Ton - 40 - - 40 - ns }lc= —500mA, Iz = —50mA

1
Tots - 600 - - 600 - ns |/lg,=—50mA, Voc=-10V

Output capacitance| C,,, - - 30 — - 30 | pF |Veg=—-10V, f=1MHz

*Measured under pulsed conditions. Pulse width =300us. Duty cycle<2%.
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ZTX750 ZTX751 ZTX752 ZTX753
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ZTX750 ZTX751 ZTX752 ZTX753
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ZTX750 ZTX751 ZTX752 ZTX753
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ZTX750 ZTX751 ZTX752 ZTX753

t
i
t4 ts
ns ns
120 600
— t
S \h
100 500 t \ -~ ~—]
N\, [ —
t¢ N
80 400 t \\
N
60 300 N \\ \
\ \ M
"
40 200
Ic
lgy = Ig2 = <5~ I~
20 100 PULSE WIDTH = 60us =
[
o o | |
100mA 1A
COLLECTOR CURRENT (I¢) 6344
Typical switching speeds (ZTX750/2ZTX751)
tg
t
o ts
ns ns
120 1200
100 1000 ty
(s.~\\
80 800 " <
f AN N
tr
60 600
NG\ —~— il
40 400 AN N A
N
Igy = lgz ~ L \‘ T~y
- 30
[~
20 200 PULSE WIDTH = 60us \ -l
o0 T0OmA , TA
COLLECTOR CURRENT (I¢) 6345
Typical switching speeds (ZTX752/2ZTX753)

SE169



ZTX750 ZTX751 ZTX752 ZTX753
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ZTX750 ZTX751 ZTX752 ZTX753
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ZTX750 ZTX751 ZTX752 ZTX753
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PNP Silicon Planar
Medium Power
High Voltage Transistors

ZTX754
ZTX755

FEATURES

® 1.5W power dissipation at T,,,=25°C*
® 1A continuous |¢

® Guaranteed hg specified up to 1A

® Voltages up to 150V

® Low saturation voltages

® Complementary types

DESCRIPTION

These plastic encapsulated, medium power
transistors are designed for applications requir-
ing high breakdown voltages and low
saturation voltages.

The E-line package is formed by transfer
moulding a silicone plastic specially selected to
provide a rugged one-piece encapsulation
resistant to severe environments and allow the
high junction temperature operation normally
associated with metal can devices.

ABSOLUTE MAXIMUM RATINGS

Plastic E-Line
(TO-92 Compatible)

E-line encapsulated devices are approved for
use in military, industrial and professional
equipments.

Alternative lead configurations are available as
plug-in replacements of TO-5/39 and TO-18
metal can types, and for surface mounting.
Also available on tape for automatic handling.

Complementary to ZTX654 and ZTX655.

Parameter Symbol ZTX754 | ZTX755 Unit
Collector-base voltage Vceo -125 -150 v
Collector-emitter voltage Vceo -125 -150 \'
Emitter-base voltage Vego -5 \Y%
Peak collector current (see note below) Icm -2 A
Continuous collector current Ic -1 A
Practical power dissipation* Piotp 1.5 w
Power dissipation : at T,,,=25°C Piot 1 w

derate above 25°C 5.7 mW/°C

Operating and storage temperature range ity —55 to +200 °C

Note: Consult Safe Operating Area graph for conditions.
*The power which can be dissipated assuming device mounted in typical manner on P.C.B. with

copper equal to 1 sq.inch minimum.

SE173



ZTX754 ZTX755

CHARACTERISTICS (at T,,,=25°C unless otherwise stated).

ZTX754 ZTX755 )
Parameter Symbol Min. | Max. | Min. 1 Max. Unit Conditions

Collector-base Viroceo |[—1256| — |[-150] - V | lg=—100uA
breakdown voltage
Collector-emitter Viriceo |—125 - |-150] - V | lg=-10mA
breakdown voltage
Emitter-base Vireso | —5 - -5 - V | lg=—100uA
breakdown voltage
Collector cut-off lero - |=100] - - nA | Vep=—-100V

nt
eure - | - | - |-100[ na | veg=—125v
Emitter cut-off leso - |=100] - [=100{ nA | Vgg= -3V
current
Collector-emitter Vegisan | = |—-0.8] = |=0.5| V | Ig=—500mA, Ig= - 50mA*

aturation voltage
° voras - [-o5] - [-05] Vv [1c=—1A, Ig= - 200mA~
Base-emitter Veesam = |=-11 = [=1.1] V | lc=—-500mA, Ig= —50mA*
saturation voltage
Static forward current | hgg 50 - 50 - Ic=—-10mA, Vg = -5V
transfer rati
ransier ratio 50 | - |50 | - Ic= —500mA, Vg = — 5V~
20 - 20 - lc=-1A, Vgg= —5V*
Base-emitter turn on | Vgg(gn) - -1 - -1 V | lc=—-500mA, V= —5V*
voltage
Transition frequency | f; 30 - 30 — |MHz| Ic=—-10mA, Ve = - 20V
f=20MHz

Output capacitance | C,, - 20 - 20 | pF | Veg=-20V, f=1MHz

*Measured under pulsed conditions. Pulse width = 300us. Duty cycie <2%.

THERMAL CHARACTERISTICS

Parameter Symbol Maximum Unit

Thermal resistance:  Junction to ambient, Rih(j-amb)1 175 °C/W
Junction to ambient, Rin(j-amby2t 116 °C/W

Junction to case thij-case) 70 °C/W

tDevice mounted on P.C.B. with copper equal to 1 sq.inch minimum.
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ZTX754 2TX755
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ZTX754 ZTX755
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ZTX754 ZTX755
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ZTX754 ZTX755
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PNP Silicon Planar
Medium Power
kiigh Voltage Transistors

ZTX756
ZTX757

FEATURES

® 1W power dissipation at T, =25°C

® Excellent gain characteristics at
Ic=100mA

® Voltages up to 300V

® Low saturation voltages

® Complementary types

DESCRIPTION

These plastic encapsulated, medium power
transistors are designed for applications
requiring high breakdown voltages and low
saturation voltages.

The E-line package is formed by transfer
moulding a silicone plastic specially selected to
provide a rugged one-piece encapsulation
resistant to severe environments and allow the
high junction temperature operation normally
associated with metal can devices.

ABSOLUTE MAXIMUM RATINGS

Plastic E-Line
(TO-92 Compatible)

E-line encapsulated devices are approved for
use in military, industrial and professional
equipments.

Alternative lead configurations are available as
plug-in replacements of TO-5/39 and TO-18
metal can types, and for surface mounting.
Also available on tape for automatic handling.

Complementary to ZTX656 and ZTX657.

Parameter Symbol ZTX756 2TX757 Unit
Collector-base voltage Vceo -200 -300 \'
Collector-emitter voltage Veceo -200 -300 \'
Emitter-base voltage Veso -5 v
Peak collector current (see note below) lem -1 A
Continuous collector current Ic -0.5 A
Practical power dissipation* Peotp 1.5 w
Power dissipation : at T, =25°C Prot 1 w

derate above 25°C 5.7 mW/°C

Operating and storage temperature range 4ty -55 to +200 °C

Note: Consult Safe Operating Area graph for conditions.
*The power which can be dissipated assuming device mounted in typical manner on P.C.B. with

copper equal to 1 sq.inch minimum.
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ZTX756 ZTX757

CHARACTERISTICS (at T, =25°C unless otherwise stated).

ZTX756 ZTX757
Parameter Symbol Min- TMax. | Min. | Max Unit Conditions
Collector-base Visrceo |—200| - |-300| - V | Ig=—100pA
breakdown voltage
Collector-emitter Vigriceo |—200] — |—300| - V | ic=—-10mA
breakdown voltage
Emitter-base Vigrieso | — 9 - -5 - V | lg=—100uA
breakdown voltage
Collector cut-off | lcso - |-100] - - nA | Vgg= — 160V
current |
‘ - - — |=100| nA | Vcg= —200V
Emitter cut-off lego — |-100| - |-100| nA | Vgg=—-3V
current
Collector-emitter Vegsany | - |—0.8] — |-05] V | lc=- 100mA, Ig= — 10mA*
saturation voltage
Base-emitter VBE(sAT) - -1 - -1 ] V | lg=-100mA, lg= —10mA*
saturation voltage
Static forward hee 50 - 50 - lc=—100mA, V¢=5V*
current transfer
ratio 40 - 40 - lc=—10mA, Vcg= -5V
Base-emitier wrn on | Vagon) - 1 - -1 V | le=—100mA, Vo= —BV*
voltage
Transition frequency | fy 30 - 30 — |MHz| Ig=—10mA, V= —20V
f=20MHz
Output capacitance | Cgp, - 20 - 20 | pF | Veg=—20V, f=1MHz

*Measured under pulsed conditions. Pulse width = 300us. Duty cycle <2%.

THERMAL CHARACTERISTICS

Parameter Symbol Maximum Unit

Thermal resistance:  Junction to ambient, Rih(j-amb)1 175 °C/W
Junction to ambient, Rin(j-amb2t 116 °C/W

Junction to case Rih(j-case) 70 °C/W
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12
1-3 /
10 /
BASE-EMITTER Vee= SV /
TURN ON VOLTAGE
(Ve (o) VOLTS 4
’ /
08 ///
L1
07 m——
]
__-/
LT
06
0s
04
mA 10mA 100mA 1A 104
COLLECTOR CURRENT (1) 6990
Typical base-emitter turn on voltages
plotted against collector current
tS
i e (11T
Ig1 =1g2=1¢/10
Veg =10V
12 3
1s
10 _—— 7
N o/
N
08 2 Vi
N /
td /
06
\‘ /
0u 14—\ ) e
i \‘ ,/ N\
02 N ad / N
A — o ts
o .\_ 1 Jtd
10mA 100mA 1A
COLLECTOR CURRENT (l¢) 6986

Typical switching speeds

SE183



2TX756 ZTX757
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PNP Silicon Planar
Medium Power
High Voltage Transistor

ZTX776

FEATURES

1.5W power dissipation at T,,,, =25°C*
1A continuous I¢

Guaranteed hgg specified up to 1A
200V V¢eo

Low saturation voltage

DESCRIPTION

This plastic encapsulated medium power
transistor is designed for applications requiring
high breakdwon voltages and low saturation
voltages.

This E-line package is formed by transfer
moulding a Silicone plastic specially selected to
provide a rugged one-piece encapsulation
resistant to severe environments and allow the
high junction temperature operation normally
associated with metal can devices.

ABSOLUTE MAXIMUM RATINGS

E-line encapsulated devices are approved for
use in military, industrial and professional
equipments.

Alternative lead configurations are available as
plug-in replacements of TO-5/39 and TO-18
metal can types, and for flat surface mounting.
Also available on tape for automatic handling.

Fig. 1. Plastic E-Line (TO-92 Compatible)

Parameter Symbol Value Unit
Collector-Base Voltage Vceo -200
Collector-Emitter Voltage Vceo -200 v
Emitter-Base Voltage Vo -5 \"
Peak Pulse Collector Current (see note below) lem -2 A
Continuous Collector Current Ig -1 A
Practical Power Dissipation* Piotp 1.5 w
Power Dissipation at T,,,=25°C Piot 1.0 w

Derate above 25°C 5.7 mW/°C

Operating and Storage Temperature Range -55 to +200 °C

Note: Consult Safe Operating Area graph for conditions.
*The power which can be dissipated assuming the device mounted in typical manner on P.C.B. with

copper equal to 1 sq. inch minimum.
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ZTX776

ELECTRICAL CHARACTERISTICS (at T,,,=25°C, unless otherwise stated).

Parameter Symbol | Min. | Max. | Unit Test Conditions
Collector-base breakdown voltage Vgriceo [—200] — V [lc=—-100uA
Collector-emitter breakdown voltage Vigriceo |—200] — V |lc=-10mA
Emitter-base breakdown voltage Vereo | -5 | — V. |lg=—-100uA
Collector cut-off current lcgo — |=100] nA [Vcg= -160V
Emitter cut-off current lego — |[=100| nA |Vgg= -4V
Collector-emitter saturation voltage VeEsat) — |=0.5] V |Ic=-500mA} Ig=-50mA|

— |=0.5| V [lg=-1AF Ig=—200mA
Base-emitter saturation voltage VBE(sat) — |=1.1 V |lc=-500mA* Ig=-50mA
Static forward current transfer ratio hee 50 - Ic=—-10mA, V= -5V
50 - lc=-500mA} Ve = -5V
20 - lc=—-1A¥ Vgg= -5V
Base-emitter turn-on voltage VBE(on) = |=1.0] V |lc=~-500mA* V= -5V
Transition frequency fr 30 — |MHz|lc=~10mA, Ve = - 20V
f=20MHz
Output capacitance Cobo — 20 | pF |Vcg=—20V, f=1MHz

*Measured under pulsed conditions. Pulse width =300us. Duty cycle <2%.

THERMAL CHARACTERISTICS

Characteristic Symbol Max. Value Unit
Thermal Resistance: Junction to Ambient, Rih(j-amb) 1 175 °C/W
Junction to Ambient , Rih(j-amb)2t 116 °C/W
Junction to Case Rih(j-case) 70 °C/W

t+ Device mounted on P.C.B. with copper equal to 1 sq. inch minimum.

Note: Practical Power Dissipation. Where space does not permit 1sq. inch copper the device fitted
with a readily available heat clip will offer the following:
Power Dissipation at T,,,=25°C (P,,,)
Derate above 25°C
Thermal Resistance, Junction to Ambient
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Silicon Planar
Medium Power
Transistors

NPN 2N6714 2N6715
PNP 2N6726 2N6727

FEATURES

® Exceptional power dissipation capability
—2W @ Tcage=25°C
-MW@ T,,,,=25°C

® hgge specified up to 1A

Low saturation volatages

DESCRIPTION

A range of high performance transistors
encapsulated in the popular E-line (To-92 style)
plastic package. The outstanding electrical
characteristics permit use in a wide range of
applications including audio output & drivers,
general purpose switching & lamp drive in
industrial & automotive circuits.

ABSOLUTE MAXIMUM RATINGS

Plastic E-Line
(TO-92 Compatible)

Parameter Symbol gxg;;g %mg;gg Unit
Collector-base voltage Veeo 40 50 Vv
Collector-emitter voltage Vceo 30 40 \"
Emitter-base voltage Vego 5 v
Peak pulse current* Iem 2 A
Continuous collector current Ie 1 A
Power dissipation at T,,,,, =25°C Piot 1 w

at Tgage =25°C 2 w
Operating & storage temp range -55to +200 °C

*Pulse width = 300us. Duty cycle <2%
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NPN 2N6714 2N6715 PNP 2N6726 2N6727

CHARACTERISTICS (at T,,, = 25°C unless otherwise stated).

2N26714,26 2N6715,27

P t | Uni iti

arameter Symbo Min. Max. Min. Mox. nit | Conditions

Collector-base V(griCBO 40 50 V | Ig=1mA

breakdown voltage

Collector-emitter V(8RICEO 30 40 \% lc=10mA

breakdown voltage

Emitter-base V(8R)EBO 5 5 \Y le=1mA

breakdown voltage

Collector cut-off lco 0.1 pA | V=40V

current 0.1 pA | V=50V

Emitter cut-off leso 0.1 0.1 pA | Vgg=5bV

current

Collector-emitter VcE(sat) 0.5 0.5 V | Ig=1A

Saturation voltage lg=100mA

Base emitter VgE(on) 1.2 1.2 V | lc=1A

turn-on voltage Vee=1V

Stiatic forward 55 55 Ic=10mA 1

current transfer hee 60 60 lc=100mA § VcE

ratio 50 250 50 250 lc=1A =1V

Collector-base Cca 30 30 pF | V=10V

capacitance f=1MHz

Transiton frequency fr 50 500 50 500 |MHz | Veg=10V
Ic=50mA
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Silicon Planar
Medium Power
Transistors

NPN 2N6716 2N6717 2N6718
PNP 2N6728 2N6729 2N6730

FEATURES

® High Vg ratings up to 100 volts

® Exceptional power dissipation capability
—2W @ Tcase=25°C
—1W @ Toamp=25°C

® hge specified up to 500mA

DESCRIPTION

A range of high performance transistors
encapsulated in the popular E-line (TO-92 style)
plastic package. The specially selected
SILICONE encapsulation provides resistance to
severe environments comparable to metal can
devices.

ABSOLUTE MAXIMUM RATINGS

Plastic E-Line
(TO-92 Compatible)

Symvol | 2NST36 | NeT17 | 2NSTAS | une
Collector-base voltage Vceo 60 80 100 \'
Collector-emitter voltage Vceo 60 80 100 \")
Emitter-base voltage Vego 5 \")
Peak pulse current* lem 2 A
Continuous collector current Ic 1 A
Power dissipation at T, =25°C Piot 1 w
at Tcase=256°C 2 w
Operating & storage temp range —-55 to +200 °C

*Pulse width = 300us. Duty cycle <2%
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NPN 2N6716 2N6717 2N6718 PNP 2N6728 2N6729 2N6730

CHARACTERISTICS (at T, = 25°C unless otherwise stated).

P ¢ Symbol 2N26716,28| 2N6717,29 2N6718,30 Unit | Conditi
arameter mbo - ni onditions
v Min. [Max. | Min. |Max. | Min. |Max.

Collector-base Visriceo | 60 80 100 V |lc=0.1mA
breakdown voltage
Collector-emitter VigRriceo | 60 80 100 V |lc=1mA
breakdown voltage
Emitter-base Viereso | B 5 5 V | lk=1mA
breakdown voltage
Collector cut-off 1 UA | Veg=60V
current Ico 1 HA | Vcg=80V
1 HA | V=100V
Emitter cut-off lego 1 1 1 BA | Vgg=5V
current
Collector-emitter 0.5 0.5 0.5 | V [Ic=250mA
Saturation voltage Veesat) lg=10mA
0.35 0.35 0.35| V |Ic=250mA
i lIg=25mA
Base-emitter Vaeon 1.2 1.2 1.2 V. 11-=280mA
turn-on voltage Vee=1V
Static forward hee | 80 80 80 Ic=50mA
Current transfer 50 | 250 | 50 | 250 | 50 | 250 lc=250mA + Vce
ratio 20 20 20 Ic=500mAj =1V
Collector-base Ces 30 30 30 | pF | V=10V
capacitance f=1MHz
Transition frequency fr 50 | 500 | 50 (500 | 50 | 500 |MHz Veg=10V
lc=50mA
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Silicon Planar
Medium Power
Transistors

NPN 2N6724 2N6725

FEATURES

® High gain
- 25000 @ 200mA
-4000 @ 1A
® 1 Amp current capability
® Low saturation voltages

DESCRIPTION

A monolithic double diffused planar power
Darlington encapsulated in the popular E-line
(To-92 style) plastic package. The specially
selected SILICONE encapsulation provides
resistance to severe environments comparable
to metal can devices.

ABSOLUTE MAXIMUM RATINGS

Plastic E-Line
(TO-92 Compatible)

Parameter Symbol 2N6724 2N6725 Unit
Collector-base voltage Veeo 50 60 \"
Collector-emitter voltage Vceo 40 50 \%
Emitter-base voltage Veso 10 \"
Peak pulse current* lem 2 A
Continuous collector current Ic 1 A
Power dissipation at T,,,, =25°C Piot 2 w

at Tcpge=25°C 1 w
Operating & storage temp range -55 to +200 °C

*Pulse width =300us. Duty cycle <2%
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NPN 2N6724 2N6725

CHARACTERISTICS (at T,,,=25°C unless otherwise stated).

P . Svmbol 2N26724 2N6725 Unit | Conditi
m
arameter ymbo in | Max. | Min T Max. ni onditions
Collector-base V(BR)CBO 50 60 \Y lc=1uA
breakdown voltage
Collector-emitter V(8R)CEO 40 50 \ lc=1mA
breakdown voltage
Emitter-base V (8R)EBO 10 10 \ lg=10uA
breakdown voitage
Collector cut-off lceo 1.0 A | Vcg=30V
current 1.0 uA | Vcg=40V
Emitter cut-off IEBO 0.1 0.1 IJA VEB =8V
current
Collector-emitter Vce(sat) 1.0 1.0 V | Ic=200mA
Saturation voltage lg=2mA
1.5 1.5 V | Ic=1A, Ig=2mA
Base emitter VBe(sat) 2.0 2.0 V | lc=1A
saturation voltage lg=2mA
Base-emitter VBE(on) 2.0 2.0 V | Ic=1A
turn-on voltage Vee=5V
Static current 25000 25000 Ic=200mA
transfer ratio hee 15000 15000 lc =500mA CE
4000 | 40000 | 4000 | 40000 lc=1A =5V
Collector-base Ccs 10 10 pF | Veg=10V
capacitance f=1MHz
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Silicon Planar
Medium Power
Transistors

NPN 2N6731
PNP 2N6732

FEATURES

® High Vgratings: Vcgg =80V min

® Exceptional power dissipation capabilities
—-2W @ Tcase=25°C
-1TW@ T,,.,=25°C

® Low saturation voltages

DESCRIPTION

Complementary power transistors employing
double diffused planar structures encapsulated
in the popular E-line (TO-92 style) plastic
package. The specially selected SILICONE
encapsulation provides resistance to severe
environments comparable to metal can

transistors.

ABSOLUTE MAXIMUM RATINGS

Plastic E-Line
(TO-92 Compatible)

Parameter Symbol 2N6731 2N6732 Unit
Collector-base voltage Veso 100
Collector-emitter voltage Vceo 80 \'%
Emitter-base voltage Vego 5 v
Peak pulse current* Icm 2 A
Continuous collector current Ic 1 A
Power dissipation at T,,,,, =25°C Piot 2 w

at Tgage=25°C 1 w
Operating & storage temp range —-55 to + 200 °C

*Pulse width=300us. Duty cycle <2%
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NPN 2N6731 PNP 2N6732

CHARACTERISTICS (at T,,,,=25°C unless otherwise stated).

Parameter Symbol Min. Max. Unit Conditions
Collector-base V(8RICBO 100 \% Ic=0.1TmA
breakdown voltage
Collector-emitter V BRICEO 80 \Y lc=10mA
breakdown voltage
Emitter-base V grjeBO 5 \ le=1mA
breakdown voltage
Collector cut-off lego 0.1 uA Vg =80V
current
Emitter cut-off lEBO 10 [JA VEB =5V
current
Collector-emitter VcEisat) 0.35 \ Ic =350mA
Saturation voltage lg=35mA
Base emitter Vagon) 1.0 v lc=350mA
turn-on voltage Vee=2V
Static forward hee 100 lc=10mA , Ve
current transfer ratio 100 3ce lc =350mA } =2V
Collector-base Ccs 20 pF Veg= 10V
capacitance f=1MHz
Transition frequency fr 50 500 MHz Ve =5V
Ic=200mA
f=20MHz
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Super E-line transistors

APPLICATIONS
A series of notes written to give engineers and of the transistors featured in this product guide.
designers guidance and ideas in the application
CONTENTS
Transistors
featured

1. D.C. motor speed control .. .. .. .. .. .. .. .. .. ZTX450

2. 60W flashing light.. .. .. .. .. .. .. .. .. .. .. ZTX450

3. Microphone amplifier .. .. .. .. .. .. .. .. .. .. ZTX450/ZTX550

4. 12V latch circuit .. .. .. .. .. .. .. .. L. L. .. ‘ ZTX550

5. Delayed extra brake light e e \. e e e e o ZTX550

6. Infra-red transmitter e e e e e e e s ZTX600

7. ZTX600 as a lamp driver .. .. .. .. .. .. .. .. .. ZTX600

8. 6W inverter for MOS logic supplies .. .. .. .. .. .. .. ZTX650

9. Courtesy light delay switch .. .. .. .. .. .. .. .. .. ZTX650
10. 8W fluorescent lamp driver .. .. .. .. .. .. .. .. .. ZTX652
11. ZTX650/ZTX750 as lamp drivers.. .. .. .. .. .. .. .. ZTX650/2TX750
12. 2W amplifier .. .. .. .. .. .. .. .. .. .. .. .. ZTX650/ZTX750
13. 4.5W amplifier ce e ee o oo .. .. .. .. .. .. ZTX650/ZTX750
14. Stepping motor drive .. .. .. .. .. .. .. Jeoae ZTX650/ZTX750
16. High voltage transistors in telephone circuits .. .. .. .. .. MPSA43
16. Video driving transistors for colour television .. .. .. .. .. MPSA42/MPSA92
17. Portable Nicad battery charger .. .. .. .. .. .. .. .. ZTX652
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Super E-line transistors

APPLICATIONS

1. D.C. MOTOR SPEED CONTROL USING
ZTX450

The function of the following circuit is to
improve the load/speed regulation of a d.c.
machine. One of the main reasons why the
speed of a permanent magnet field d.c. motor
varies with load is that a voltage drop is current

and hence load dependent. The circuit given
stabilises the speed of the motor by cancelling
out the effect of the motor rotor resistance using
a bridge circuit.

_ +6V
22
== 100uF
2xZ7TX 1ov
213

ZTXLSOrA

l

o
T

680

[
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6534

Fig. 1.1

6535

Fig. 1.2
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Theory

Super E-line transistors

If the bridge and variable resistor are analysed on their own, the following proof can be derived.

Vx= [Vm+ ImR:i] X

Vv, =l

V=V, +Ve=ln Ra+V,

R, 1
R;+R;

m Ra . 2a

. 2b

but V=V, +In I

substituting in 1.

V, = [Va+lnfa+ImRa] x s

R"R = [V, +I,(ry+R3)] x

(r+Ra)
?R, +R,

VaRZ
= m

2
R;+R,

now V, =V,(1st assumption)

V,R r,+R
sov,=vaRz z(a 3l
from 2b V,=1,R3+V,

VR r,+R
V+1 Ry=—22 41, Ry x 2—2
R;+R; Ry +Ry

Dividing by R3 gives

Vc VaR2 fa+R3
o TlmT +inR2

Rj R3(R; +Rj) R3(R; +Ry)
Vc+ _VaRZ Rory +RoR3
o mT m

Rj R3(R; +Ry) R4R3+R3R3

now R;R3=r,R, (2nd assumption)

VC
R3

V.=

Hence the control voltage (i.e. the speed) is not
directly dependent on the motor current.

The value of r, varies from motor to motor, so
the bridge must be balanced to suit the motor

™ R4(R; +R))

ViR,
m

VaRZ
° Ry+R,

employed. This can be done by calculation and
measurement of the motor resistance, or by
adjusting the value of the 100Q preset resistor
until the motor speed just becomes unstable and
then backing off a fraction.
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The current/speed and torque/speed
characteristics of a test motor have been plotted
in Fig. 1.3 and Fig. 1.4, with and without the
control circuit to show the improvement in speed

stability. Variations in motor speed due to supply
changes are also greatly reduced by the circuit.
On the test motor a speed change of + 2% was
recorded for a supply change of +20%.

SPEED
120- (REV/ SEC)

100

Fig. 1.3
40 POWER
SUPPLY
20
-0  -20 0 20 40 50 80 100
LOAD CURRENT (nd) 6536
1001
°lo
SPEED 80- CONTROL
CIRCUIT
60
40-
POWER
SUPPLY
201
0 T T T T
) 0 20 40 80 80 100
' °ls TORQUE 6537
‘ Fig. 1.4
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2. 60W FLASHING LIGHT
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_ +12V
12V
™ ZTX212 <) A
047
300K 100K

3

o ZTX450 r
™ 2N6101

6527

Fig. 2.1

The 2N6101 transistor should be mounted on
a small heat sink. The 300kQ resistor controls
the off period and may need adjustment if

3. MICROPHONE AMPLIFIER

transistor gains are high. The 100k{} resistor
controls the on period.

+V
Dam |j39|<
| le
™
01 ‘J—_'BZ)JF
5K
ZTX550 750
Zs 56K | |22
1000
oF 22
MICROPHONE 2000 60mH . ov
Fig. 3.1 6538

This circuit features the ZTX450/ZTX550
transistors in a push-pull output stage. The
following readings were taken at maximum
volume:

Input 0.4mV rms

Output 1.8V rms

Voltage gain 4500

Max. output before distortion 2.25V rms -
supply current=15mA

Zero output - supply current=3.5mA
Wattage 0.034W
Frequency response 250Hz to 28kHz
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4. 12V LATCH CIRCUIT

_ +12V
270 {JZszso
—-{LZTXSSO
O O—
100
w 560
.
. —
1A
560 & 25170 SOLENOID
27K ZTX108
T 1WF To~1 470

Fig. 4.1

6525

The above circuit has been designed to control
& solencid by the operation of a singie push-
button switch. It will supply loads of over 1A
and can be operated up to a maximum speed of
once every 0.6 seconds. When power is first
applied to the circuit, the solenoid will always
start in its off position. Other features of the
circuit are its automatic turn-off if the load is
shorted, and its virtually zero power
consumption when off.

When the supply is connected, the 470Q and
2700 base-emitter resistors ensure all three
transistors remain off. The 1uF capacitor
charges up to a value approaching that of the
supply rail. If the push-button switch is then
closed, the charge is transferred to the bias net-
work of the ZTX108, turning it on. This, through
the 1002 and 270Q bias resistors of the
ZTX550°s turn these devices on, which
energises the load and also through the two

5604 resistors holds the ZTX 108 on, once the
charge on the 1uF capacitor has decayed.

Since the ZTX 108 is now on, when the push-
button is released the 1uF capacitor will be
discharged through the transistor via the bleed
resistor.

If the push-button is operated again it will
connect this discharged capacitor to the bias
network of the ZTX 108 turning it and thus the
output off. Any excess energy stored in the
solenoid will be dissipated in the ZS170
protection diode.

When the push-button switch is released, the
1uF capacitor will charge up ready to trigger the
latch on again when the switch is operated. The
0.1uF capacitor inhibits false triggering due to
transient voltages.
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5. DELAYED EXTRA BRAKE LIGHT

Super E-line transistors

+12Vv

BRAKE LIGHT
I7CI

SW
— " o—

TO NORMAL

—® BRAKE LIGHTS

Fig. 5.1

Operating the brake pedal of the car brings on
the normal brake lights and then, after a delay,
the extra lights are turned on.

6. INFRA-RED TRANSMITTER

A bimetal strip in series with the lights would
make them flash.

{1+
100 soxae L]0 22
. " [
2K2
L
OnF =
10n == 100 uF
= T v
T fov
4LTnF
ZTX108

Fig. 6.1

6528

The transmitter consists of an oscillator which
drives a high output infra-red emitting diode. The
oscillator is a sure start multivibrator circuit that
provides an output of 1 5 to 1000 mark to space
ratio at a frequency of 1kHz. This large mark to
space ratio allows the infra-red diode to be
operated at a high peak current, provided by the

ZTX600 Darlington transistor, to maximise the
jcransmitter range. A decoupling network is
included in the power supply lead to isolate it
from any logic circuitry using the same 5V power
supply source. The transmitter supply current
is approximately 65mA.
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7. THE ZTX600 AS A LAMP DRIVER

+5V

ULA
MOS

\

/ \
Q/

\\ y;

ZTX600

Fig. 7.1

6529

There is often a requirement to drive lamps
directly from integrated circuits, for example
CMOS or ULA arrays where the drive current is

limited to 5mA. In these circumstances the high

gain and 1A capability of the ZTX600 can be
used to advantage. The following table indicates
the performance with various lamps.

Peak cold Mean power .
Lamp current Peak Vg dissipation ;;as?:;strg;
(amps) (volts) (mW)
12V 2x2.2W 1.6 1.25 310 1.15W/40ms
12V 1 x6.0W 2.7 2.25 382 4.5W/10ms
12V 4 x2.2W 3.3 2.30 770 5.4W/20ms

8. 6W INVERTER FOR MOS LOGIC SUPPLIES

ZTX650

o

? ’ +12v
i*
1K
68uF
16V

T1ov

ZTX650

ov

H 3
b ]

+5V

Fig. 8.1

i _ -0 0V
10
9[j

-0 -5V

* REVERSE POLARITY IF
-12V SUPPLY Ig IS
REQUIRED

6522

Transformer details: FX3437 cores wound with:

2-0-2t, 29swg.

5-0-5t, 26swg. Bifilar
13-6-0-6-13t, 29swg.
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The 6W inverter shown in Fig. 8.1 has been
designed to generate the extra power supplies
required by popular MOS memories from a
normal 5V TTL supply source. It may be used
to supply up to eight ‘2808’ read only memories
which require supplies of +5V, —5V and
+ 12V, or if the output components of the 12V
section are reversed, the circuit will power over
ten ‘5204’ ROM'’s which require +5V and
— 12V supplies.

Super E-line transistors

The inverter is a simple push-pull circuit which
takes advantage of the high current handling
capability of the ZTX650 range. It oscillates at
a frequency of approximately 25kHz to use a
very small transformer (RM6) and also to render
the inverter inaudible. The output characteristics
are given in Fig. 8.2. Output ripple is
approximately 0.15V peak to peak on both
outputs.

1154

110

105

lsy =250mA Rg, =209 ls, = 10mA Rs, = 5000
Output volts Output current (ma) Output volts Output current (mA)
12.1 10 12.2 10
11.6 100 11.8 100
11.4 200 11.6 200
11.2 300 11.4 300
11.0 400 11.2 400
10.7 500 10.8 500
10.6 600
12:54
bl FOR 5 SUPPLY LOAD. CRRENTS
(VoLTS) 1207 OF 10 AND 250mA

0 100 200

OUTPUT
VOLTAGE

OUTPUT CURRENT (mA)

55 5V SUPPLY CHARACTERISTICS
FOR 12V LOAD CURRENTS
OF 10 AND 350mA

(VOLTS)
50
454 350mA
40 v T T
0 100 200 300

400 500 600

10mA

OUTPUT CURRENT (mA)

Fig. 8.2

400 500 600

6523
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9. COURTESY LIGHT DELAY SWITCH approximately 1 minute after the car doors are

This circuit holds on the internal light for closed.
s 4
100K 12K
®
5uF // T . _
T { ! !
\\ ] CAR DOOR
7TX108 Zmx08 "\ _ 7 CONTACTS
ZTX600 IS
U 4}_&&_&
2K
6524
Fig. 9.1
When the door contacts open, a +ve pulse is capacitor. T3 turns on, holding on the internal
applied to the base of T,. This transistor turns light. The capacitor takes 1 minute to discharge
on, turning off T, and charging the 10uF when the circuit reverts to its original state.
10. 8W FLUORESCENT LAMP INVERTER
+12V
Z5170
VV||2 : .%WL * —1
W1 0-0BuF
11 |.£_I b
1S 250V
| |‘ POLYESTER
100LF ek o
BV T ¢
ZTX652 |O~OGB;.|F |
022 uF 250V |
T;SV AANT -FOLYESTTR
Fig. 10.1 6531

Transformer details. Core type FX3439 with 0.005” (0.125mm) spacer.

Former type DT2523
W1 4 turns 34swg. Enamelled copper wire

W2 17 turns 26swg. " i "
W3 7 turns 28swag. " " "
W4 7 turns 28swg. " " "
W5 130 turns 36swg. ” " ”
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w5 w1
w3
L wa
DT 2523 — - w2
FORMER
T
6532
Fig. 10.2

The circuit shown in Fig. 10.1 has been designed
to drive an 8W fluorescent lamp from a 12V
source using an inexpensive inverter based on the
ZTX652 transistor. The inverter will operate from
supplies in the range of 10 to 16.5V, thus making
it suitable for use in on-charge systems such as
caravanettes as well as periodically charged
systems such as camping lights or outhouse
lights etc. Other features of the inverter are that
it oscillates at an inaudible 20kHz and that it
includes reverse polarity protection.

CIRCUIT OPERATION

The 2709 and 22 resistors bias a ZTX652
transistor into conduction, where the positive
feedback given to the transistor by W, drives it
into saturation, thus applying the supply voltage
across W,. This causes a magnetising current to
build up in W, until the transformer’s ferrite core
saturates. When this happens, the base drive
given to the transistor by W, decays, causing
the transistor to rapidly turn off.

Until the fluorescent tube strikes, the transformer
is only loaded by the tube heater filaments which
present only a minimal load. Thus when the
transistor turns off the transformer ‘rings’ for half
a cycle at a frequency governed by the windings
inductance and the 0.068uF capacitor, reversing
the magnetising current and turning the transistor
on again. This ‘ring’ induces a high voltage pulse
across the fluorescent tube which will cause it
to strike once the heaters have warmed up.

Once the tube has struck, it loads the transformer
heavily, swamping this ringing action and so
greatly reducing the peak voltage induced across
W, and the transistor. This extends the non-
conducting period of the inverter cycle and during
this period, energy stored in the transformer in
the form of magnetising current is dumped into
the fluorescent tube. When all this energy has
been dumped, the voltage on the transistor
collector falls and it switches on once more.
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The voltage required to pass current though the
tube has now fallen enough for it to conduct
during both half cycles of inverter oscillation.
Thus when the transistor now turns on, it both
drives the fluorescent tube directly and also
stores energy in the transformer which drives
the tube during the transistor’s non-conducting
period. The current passed through the tube is
controlled by the transformer’s leakage
inductance and also a series connected 0.01 S5uF
capacitor. Waveforms of the transistor’ collector
voltage and emitter current under normal
operating conditions are given in Fig. 10.3

The 2.2Q resistor and 0.22:F capacitor included
in the circuit give the inverter a rapid turn-off
characteristic which limits the power dissipation

in the transistor to approximately 0.5W with the
tube lit and with a 12V supply. However the
power dissipation in the transistor is much higher
if the tube is broken or removed. Taking the
worst case conditions of 16.5V supply and no
tube, the transistor will dissipate approximately
1.8W. Thus if the inverter may be operated
under these conditions as for instance Public
Transport applications etc., the transistor should
be clamped to a heatsink better than 15°C per
watt.

Where the inverter will not remain energised if
the tube does not strike, as in the case of
camping lights and simiiar appiications, no heat-
sink is necessary.

30V 10V

Qus 30V

20V A
\\

N1 20v
N

10V

10V

2A 4
NN

/

I>

omv

N
(@]

6533

" Fig. 10.3

CONSTRUCTION

Apart from keeping component lead lengths
short, the layout of the circuit is not critical. Care
should be taken however in winding the
transformer (see Fig. 10.2). It is advisable to
mount the unit in a metal case as this will provide

RF screening of the inverter and also provides
a ground plain for the fluorescent tube which
significantly reduces its striking voltage. The
case could also be used as heatsinking for the
ZTX652 transistor when required.
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11. THE ZTX650/ZTX750 AS LAMP DRIVERS

A 6V 6W lamp, having a normal current of 1A, periods of one, second, the peak current reduces
can have an initial peak current of 10A. to 2.5A as shown in F|g 1.1
Switched repeatedly with equal mark and space

10A

2:5A

Fig. 11.1 6530

A transistor with a limited current gain at high The ZTX650/ZTX750 series, due to their good
currents, will be unable to turn on completely. hold up of gain at high collector currents will
There will thus be a higher on voltage across the reduce this transient dissipation to a minimum.
device and a higher transient power dissipation.

12. 2W AMPLIFIER USING ZTX650/ZTX750

R1 C4
39K Tr2 "T"47nF
ZTX212
TR4
ZTX650
Tr3 '
ZTx108 R1 outpot ond bias
R3 220K ™ VR1 R8 IRO transistors
I ZTX108 470 220
O_lﬂ_ | E—
1uF | R4 100 R9 39K

) R6
l 91
100K == C2

R2 LTUF
M c3
T 150 uF
O L

6539

Fig. 12.1

Readings: Output 2W rms — 8Q load
Supply voltage = 15V
Supply current at 2W = 260mA
Supply current at zero output=18mA
Frequency response > 20kHz
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13. 4.5W AMPLIFIER USING ZTX650/ZTX750

Readings: Output 4.5W - 80 load Supply current at zero output =35mA
Supply voltage =20V Frequency response > 20kHz

Supply current at 4.5W =370mA

14. STEPPING MOTOR DRIVE

+15V.

680 680] 680

X D
50 "TZDx3F| 75

© 760
FROM TTL

ov

Fig. 14.1 s

Fig. 14.2
Ihe circuit shown in Fig. 14.1 is designed to bridge stages employing complementary NPN
drive a 15V two phase bipolar stepping motor, and PNP devices. The transistor conduction
providing a bidirectional single level voltage sequence is determined by external control logic,
and the circuit will interface directly with

across each winding at currents of up to 0.6A.
standard TTL. A suitable control logic system

The circuit consists of two identical transistor is illustrated in Fig. 14.2.
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15. HIGH VOLTAGE TRANSISTORS IN TELEPHONE CIRCUITS

o—0" ¢ MUTING
ZVNO120
TELEPHONE
CIRCUIT
LINE -
VDR
o—10" o MPSA43 | —— DIALLING
ZVN0120

Fig. 15.1

——O FROM
lL————————0 MICROPROCESSOR

6541

The MPSA43 is shown as a driving transistor for
the VMOS muting switch in a typical modern
telephone instrument.

British Telecom regulations require the instrument
to pass a simulated lightning strike test. A

voltage dependent resistor reduces the transient
voltage to less than 200V and the high voltage
rating of the MPSA42 enables it to survive the
remaining surge.

16. VIDEO DRIVING TRANSISTORS FOR COLOUR TELEVISION

+165V

L]

TO_TUBE
CATHODE

7

Fig. 16.1 sse2

The MPSA42/MPSA92 are shown in a push-pull
circuit suitable for driving the cathode of a colour
television tube.
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17. PORTABLE NICAD BATTERY CHARGER

Battery powered video tape recorders that can
be used with an electronic camera are becoming
a popular means of photographing events such
as weddings, holidays, etc. It is common for
these recordings to be powered by a 12V
rechargable nickel-cadmium battery which rarely
has the capacity to power the recorder for more
than an hour. So it would be useful if these
batteries could be charged from a convenient
remote power source such as an automobile
battery. The circuit shown in Fig. 17.1 has been
designed to allow this to be done.

This circuit was designed to charge 12V, 2
ampere-hour nickel cadmium battery packs from
a 12V source, but was made versatile enough
to charge packs in the range of 4.8 to 15.6V to
increase possible applications. To charge
batteries that may reach a higher end voltage
than the 12V supply input (even 12V nicads
reach an end voltage of about 14.5V), a voltage
converter of some kind is required. This
converter must be short and open circuit
protected, be able to operate efficiently over a
wide output voltage range and must be
insensitive to input voltage variations.

A self oscillating flyback converter will meet
most of these requirements, being particularly
suited to operating over a wide output voltage
range. However, the standard circuit needs
modifications to cope satisfactorily with short
and open circuit loads. These changes include

a special biasing circuit and an energy recovery
winding on the converter transformer.

CIRCUIT OPERATION

When power is first applied to the circuit, a small
bias current supplied by R1 via winding W1
starts to turn on the transistor TR1. This forces
a voltage across W2 and the Positive feedback
given by the coupling of W1 and W2 causes the
transistor to turn hard on, applying the full
supply across W2. The base drive voltage
induced across W1 makes the junction between
- R1 and R2 become negative with respect to the
OV supply, forward biasing diode D1 to provide
the necessary base current to hold TR1 on.

With the transistor on, a magnetising current
builds up in W2 which eventually saturates the
ferrite core of transformer T1. This results in a
sudden increase on the collector current flowing
through TR1, causing its collector-emitter
voltage to rise and thus reducing the voltage
across W2. With the positive feedback given by
windings W1 and W2, a falling voltage across
W2 causes TR1 to turn off rapidly.

The current flowing in W2 now forces the
collector voltage of the TR1 to swing positive
until restricted by transformer output loading.
During this “flyback” period, the voltage
induced across W4 forward biases the diode D3

+12V
m
D3 BYV27-5
w2 (w3 wa tve
¢4 =2 1000F oyrpyr
-ve
TI DETAILS
e Core FX3437 With Gap/Spacer
é]l_;)(() zEDZBVV 39a of 0.08mm
s Former DT2492
-,_fioo,f Winding order W2, W4, W3 then W1
o - w2 40T 30swg.
8042 w4 20T 30swg.
Fig. 17.1 w3 13T 36swg.
w1 12T 36swg.
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to charge the output capacitor C4. Energy stored
in the core of the transformer while the transistor
was on is dumped into this capacitor which
feeds the load. The collector voltage of TR1
remains high untill the current flowing in W4 falls
to zero. The voltage then falls until the positive
feedback given by W1 causes TR1 to turn on
hard again to start the next cycle of oscillation.
If a load (nicad battery) is not connected across
C4, the energy dumped into this capacitor will
charge it to an ever increasing voltage. To
restrict the maximum output voltage, an extra
transformer winding, W3, has been added which
will return stored energy into the input supply
via D2 if the output exceeds 20V.

A resistor-capacitor network comprised of R4
and C3 has been added to the circuit to limit the
turn off transient TR1 to within the ratings of
the device. A second network, R3 and C2, was
added to maintain the loop gain of the circuit
when the diode D1 is not conducting i.e., during
start up and switching. Without sufficient gain,
the circuit will not oscillate.

The capacitor C2 also has an important effect
on the operation of the converter when its out-
put is shortened. During the conduction period
of TR1, C2 is charged to a negative voltage by
winding W1, and this charge remains during the
flyback period. This negative bias will inhibit
continuous oscillation unless the transformer
"rings” sufficiently at the end of the flyback
period to produce a transient base drive voltage
large enough to overcome the bias. Since an out-
put voltage of at least 1.5V is required to
produce sufficient transformer ringing, a short
circuit load causes the converter to run in an
intermittent mode, consuming very little power.

CONVERTER DESIGN

The converter is to charge a 12V, 2AH battery
pack, which has a recommended charge current
rating of 220mA. The power source is a 12V
car battery.

Firstly, a transformer core must be chosen that
will give the necessary power throughput
without the need to operate at an excessive
frequency. The choice will be controlled by the
peak current passed through winding W2 and
the inductance required. The efficiency of the
converter can be expected to be around 75%,
so with a 12V supply and 12V output load. the
average supply current will be:

Super E-line transistors

The actual supply current taken by the converter
will be a linear ramp from zero 10 |, followed
by a period of no current flow. The ratio of the
ramp period to the whole cycle period is the duty
cycle. Because of the simple current waveform,
once the duty cycle is known, the peak current
in W2 can be calculated from the average supply
current. The duty cycle is dependent on the input
to output turns ratio of the transformer. The
smaller the number of turns on the output
winding, the higher the flyback voltage across
the switching transistor for a given output
voltage, resulting in a shorter flyback period.
Reducing the flyback period allows a given out-
put power to be achieved with a small peak
current in the switching transistor, helping to
minimise losses. However this is at the expense
of requiring a higher voltage transistor. A
compromise duty cycle of 70% was chosen for
this design. This gives lpg,, as:

Ig x 2

| ===
Duty Cy.

peak =.29 x2 7X 2 = 0.83A

The E-line ZTX652 transistor will yield a high
gain at this current and so was chosen as the
switching transistor. To keep the converter
inaudible yet minimize switching losses, an
oscillation frequency in the range of 20 to 50kHz
was chosen. This gives a transistor on time
(current build up time) of 35 to 14uS. the
inductance of transformer winding W2 can now
be calculated using:

Vg x Tgy 12 x 35e-6
L = = = 0.5mH
max |peak 0.83
Similarly, L.;, was calculated to be

approximately 0.2mH. The energy storage
capability of the suitable RM range of
transformer cores are described in the form of
Hanna curves. These curves relate I2xL, | xN
and core spacer. The 12 x L value that is required
for this transformer is 0.33-3 to 0.17e-3. The
smallest core in the RM range will meet this
specification. An RMS type FX3437 pair of
cores with a 0.08mm spacer will give an 12 x L
factor of 0.25e-3. This factor is in the required
range and also corresponds to a pre gapped RMS
core type LA14376 which thus can be used as a
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convenient substitute. The inductance of W2
will_be 0.25e-3/(0.83%)=0.36mH, requiring
38.5 turns according to the Hanna curves for
this core and gap (rounded to 40 turns).

The output winding W4 is determined by:

_ Vo X To x W2 12,7 x 30% x 40
B VgxT,, B 12 x 70%

= 18.4, rounded to 20

Note the ratio of T,, to T, was used above.

w4

The output voltage must be limited to 20V by
winding W3 and so this gives:

wa = Vs + Ve x W4 12,7 x 20
" Vi + Vied " 207
=12.2, rounded to 13

The base winding W1, is a compromise between
providing sufficient base current for a low gain
transistor operating with minimum supplies, and
avoiding losses caused by overdriving the
transistor under normal circumstances. The
transistor is required to pass 0.83A peak and a
mimimum gain device at low temperature will
need approximately 15mA to achieve this. A
base drive voltage of at least 1.4V is needed to
pass any current at all through the biasing circuit
adopted and a voltage of twice this is desirable
if the base current is to be insensitive to supply
voltage variations. A base winding of 12 turns
will give a drive of 3.3V with a minimum supply
of 10.5V. A base resistor of 1209 gives the
required base current from this drive.

Finally, the starting base bias resistor value must
be calculated. This resistor must cause the
circuit to have sufficient gain to oscillate, yet not
cause excessive power dissipation if oscillation
does not occur due to incorrect winding phasing
or some other fault. To oscillate, the loop gain
of the circuit must be greater than one. The feed-
back gain is 12/40 or about 0.3, so the transistor
must give a voltage gain of at least 1/0.3 or 3.3.
The transistor voltage gain is mainly dependent
on the ratio of collector and emitter loads. The
small signal collector loading is the result of the

tuned circuits made by the transformer windings
and associated capacitors, turning out ot be of
the order of 2KQ. The emitter loading is the
intrinsic emitter resistance, given by r, = 25e-3/
le- For a voltage gain of 3.3, ro must be less than
5K/3.3 or 6002. The minimum emitter current
during start up must be more than 25e-3/600
or 42uA. The Hy, of the ZTX652 transistor is
not specified at such low currents but it is not
expected to be less than 30, so this would set
the minimum base current at 1.5uA. However,
because of this uncertainty, the bias was raised
to 10uA to ensure reliable starting. This value
will only cause a worst case power dissipation
of about 70mW in the transistor if the circuit fails
to oscillate under fault conditions.

PERFORMANCE

Over the intended operational range, the circuit
was found to give an efficiency exceeding 70%,
providing a useful output from a supply as low
as OV. Full input and output characteristics of
the converter are given in Figs. 17.2 and 17.3.
Fig. 17.2 shows the output current given by the
circuit for various load voltages. Note the out-
put current at 12V is very close to the design
aims. This diagram also shows the efficiency of
the converter when operating into these loads.
Fig. 17.3 shows how the output current given
into a 12V load varies with input supply voltage.

The time required to fully charge the load
batteries will depend on their voltage and
ampere-hour capacity. The converter was
designed to charge the 2AH power pack in about
14 hours. At this charge rate, these vented
battery packs will safely stand continuous over
charging. If the converter is used to charge a
different battery pack, Fig.17.2 should be used
to find the output current of the circuit which
can then be used to calculate the charge time
necessary. In cases where the charge rate is
greater than C/10 for vented cells or C/50 for
button cells, it is recommended that a timer be
included in the circuit to ensure that accidental
overcharging does not occur.
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Super E-line transistors

GRAPHS OF OUTPUT CURRENT AND EFFICIENCY AGAINST INPUT VOLTAGE FOR Vgur=12V
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Super E-line transistors

E-LINE (TO-92 STYLE) PACKAGE OUTLINES
Devices can be ordered with the following lead configurations by adding the indicated suffix to the
part number.

405 MAX. 1350 MAX
4,05 MAX 1400 MAX z'ul
MAX
il \_*—=='__
P ™\ 4,80] _/ / 508
20 ——— b = =% b
+ ©-|8
™ : b [ F 75_\
poss] e G
STANDARD PACKAGE SUFFIX ‘K’ LEAD FORMATION
BS 3934 S0-94 for TO-5 and TO-39 compatibility
BS 3934 S0-95
405 MAX, 1400 MAX
405 MAX 380 MAX,
6] S ‘
;—————J 242
. thl
, [ o)
480 . ) 254 28
max e = e R
R L8 i e B
650 MIN o e A
SEATED HEIGH
SUFFIX ‘L' LEAD FORMATION SUFFIX ‘M1’ LEAD FORMATION
for TO-18 compatibility for flat mounting
BS 3934 S0-97 BS 3934 S0-96
815 MAX

6,85 MAX
13,5 MAX

242
MAX
242

MAX
/ b | ) ]
480 5.1 4,80 J

_ > ’

MAX MAX 1 5.08
1405 MAX ! 4,05 MAX

SUFFIX ‘Q’ LEAD FORMATION SUFFIX ‘S’ LEAD FORMATION
(Lockfit)

Dimensions in millimetres

The 'S’ type lead formation is pin compatible with the popular TO-202 plastic power transistor.
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Super E-line transistors

TAPED PRODUCT

E-line transistors can be supplied on tape for automatic insertion. Two types of packaging are available:

(a) The tape, bearing the devices, is wound on a reel and supplied in a cardboard box.

(b) The tape, bearing the devices, is folded in a concertina (or Z) form and supplied in a cardboard box
(Ammo pack).

—— DIRECTION OF UNREELING ————————»

635_ 127
h
REF >

\ | s 8
) o|w v +1
|« o g ~ ©

7|28

X
@ 3&
TAPE FOLDED IN CARTON TAPE FEATURES

CONCERTINA STYLE

OPTION A\E

® Each Reel or Box contains 2000 devices.

® No more than 2 consecutive vacant spaces on the tape.

® Minimum of 5 vacant spaces at beginning and end of tape.

@ Available with choice of orientation. )

To order E-line transistors on tape the following format should

be used:

(a) Suffix "STO’ for product taped and put on reels.

(b) Orientation (Option A or B).

(c) Suffix ‘STZ’ for product taped and folded (Ammo pack).
e.g. ZTX 650 STOA ZTX 650 STZ

ROUNOED FACE

ROUNDED FACE FLAT FACE

Rt
U

6744 6745

OPTION A OPTION B

SE220



E-LINE TAPE FOR SURFACE MOUNTING

Super E-line transistors can be supplied with M1 lead form in 16 mm embossed carrier tape suitable
for automatic placement in Surface Mount Applications. The E-line M1 is particularly useful when
the application requires power dissipation in excess of that obtainable with SOT-23.

Super E-line transistors

The M1 option provides designers with the wide choice of Zetex E-line and Super E-line transistors

in Surface Mountable form.

405 MAX, 380 MAX,

1
2,42
MAX
— 1,27
4,80 YR}
oy ] e
—r— ™

M1 lead formation
BS 3934 S0-96

TAPE SPECIFICATION

330 (13°)

180 (77}

TAPE FEATURES

Conforms to EIA 481. Rev A

Start of tape will have 63 to 70 sealed empty
pockets

End of tape on reel hub will have 26 min.
sealed empty pockets

7" reel to hold 500 components
13" reel to hold 3000 components

Peel off strength of cover tape is 0.4 +£0.3
newtons measured at 175°-180° with
respect to the component carrier along the
longitudinal axis of the carrier tape. The peel-
off speed shall be 120 * 5mm/min.

Semi-conductive carrier tape resistivity less
than 107Q/0J

ANTISTATIC CLEAR COVER TAPR

-

P

%n A\

C ; 0635202
HUB
N

PLASTIC REEL -ANTISTATIC

UNREEL
DIRECTION

250 NOM
FREE LENGTH OF
COVER TAPE

START OF TAPE WILL HAVE

6310 70 SEALED EMPTY
POCKETS

16103

25/
+01

.
085205 | 4o,

X

|

s ses—
RN 12

‘ ? &
STAMPED FACE I
UPPERMOST

BOTTOM OF

SE221

POCKET
x \ =005 R
1
801 48 26
$0,05 +0
0155 =0
SECTION X-X
SCALE 41



Super E-line transistors

CENTRE COLLECTOR E-LINE FOR THROUGH HOLE TECHNOLOGY

The Zetex centre collector range can be supplied in bulk
or on tape for use in through hole applications.

The Super E-line range is designed to replace TO-39,
TO-126, TO-220 and TO-237 in free standing applications.

PACKAGE DETAILS

. :=:::=::::==Jﬂl1%i
477
% 127 .
NOM_ 3,
037 é‘
0435

STANDARD PACKAGE

565
"MAX SEATED HEIGRT
361 1300 "
01 397 —l
21
2 ul 1
437
477 |
361 0
%01 0435

SUFFIX ‘'S’ LEAD FORMATION

TAPED PRODUCT

E-line transistors can be supplied on tape for automatic in-

sertion. Two types of packaging are available:

(a) The tape, bearing the devices, is wound on a reel and
supplied in a cardboard box.

(b) The tape, bearing the devices, is folded in a concertina
(or Z) form and supplied in a cardboard box

TAPE FOLDED IN CARTON
CONCERTINA STYLE

OPTION A\E
o o

goooﬁ

6745

6744

OPTION E OPTION F

(Ammo pack).
———————= DIRECTION OF UNREELING —————
127
3 g 1
e =
o & = A AR &
<t v N
3 | TN
#sxo03 o
TAPE FEATURES
FLAT FACE ® Each reel or box contains 2000 devices.
® No more than 2 consecutive vacant spaces on the
tape.
® Minimum of 5 vacant spaces at beginning and end
of tape.
LR T I ® Available with choice of orientation.
echb

To order E-line transistors on tape the following format
should be used:
(a) Suffix "STO’ for product taped and put on reels.
(b) Orientation (Option E or F).
e.g. FXT651STOE
(c) Suffix ‘STZ’ for product taped and folded (Ammo pack).
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Super E-line transistors

CENTRE COLLECTOR E-LINE S.M. FOR SURFACE MOUNTING

E(S)

- C(D)
B(G)

The E-line S.M. outline provides designers with the wide
choice of Zetex E-line and Super E-line transistors in a
surface mountable form compatible with the SOT-89 foot-
print. Direct electrical equivalents of popular SOT-89
types are available in E-line S.M.

In many applications E-line S.M. can be used to replace
SOT-194, SOT-223 and DPAK.

4:8 MAX 2:42 MAX,

405
MAX

&R
1}
B

TAPE SPECIFICATION

00y — cuean cove e

sl T — BB
T

gL

Smecrion

casoeoAmD 08
BRSTE SPodls

TAPE FEATURES

® Conforms to EIA 481. Rev A and IEC 286

® Start of tape will have 63 to 70 sealed
empty pockets

® End of tape on reel hub will have 26 min.
sealed empty pockets

® 7" reel to hold 500 components

® 13" reel to hold 3000 components

® Peel off strength of cover tape is 0.4 + 0.3
newtons measured at 175°-180° with
respect to the component carrier along the
longitudinal axis of the carrier tape. The
peel-off speed shall be 120 + 5mm/min.

s ® Semi-conductive carrier tape resistivity less
than 10°Q/(

ORDERING INFORMATION

To order E-line S.M. devices, add the suffix SM
to the device type i.e. FXT651SM.

To order devices in tape, add suffix SMTA
for 7" reels i.e. FXT651SMTA. 13" reels

SOLDERING RECOMMENDATIONS

Reflow soldering

E-line S.M. packages may be placed in any orientation us-
ing reflow techniques.

To maintain the position of the component, it may be ad-
visable to glue the device prior to reflow.

Wave soldering

The preferred orientation for wave soldering is with the
feet facing the wave. The component may also be posi-
tioned at right angles to the wave. An extra sacrificial pad
may be necessary to avoid bridging between the leads
when used in this orientation.

Gluing recommendations
Glue dots at either side of the package are recommended.

e—(D  (P—ocrue

Tl

SE223

FXT651SMTC.

RECOMMENDED FOOTPRINTS FOR
WAVE AND REFLOW SOLDERING

.JL] r.A__ A
C
ol e
A B C D

Wave soldering 1.0 0.5 1.5 4.0 | mm
40 20 60 160 | mils.
Reflow soldering 0.8 0.7 1.2 3.8 | mm
32 28 48 150 | mils.




Super E-line transistors

GLOSSARY
EXPLANATION OF SYMBOLS USED IN TABLES AND DATA

Symbol Parameter

Cobo Output capacitance

~Cre Feedback capacitance

f Frequency

fr Transition frequency

hee Static forward current transfer ratio
I5 Base current

Ig1 Control current

Ig2 Turn-off base current

Ic Collector current

lceo Collector-base cut-off current

lceo Collector-emitter cut-off current
lcer Collector-emitter cut-off current (with external resistor)
lem Peak pulse current

I Emitter current

leso Emitter-base cut-off current

Piot Maximum continuous package dissipation
Piotp Practical power dissipation

tg Deiay time

t Fall time

tott Turn-off time (tyg=t; + teg)

ton Turn-on time (t,, =ty +t,)

t, Rise time

Tstg Storage time

Tamb Ambient temperature

Tcase Case temperature

T Junction temperature

Tstg Storage temperature

Vge Base-emitter voltage

VgE(ON) Base-emitter turn-on voltage
VBE(sat) Base-emitter saturation voltage

Vigricego  Collector-base breakdown voltage
Vigriceo  Collector-emitter breakdown voltage
Vigriego Emitter-base breakdown voltage

Ves Collector-base voltage

Vceo Collector-base voltage with emitter open (lg =0)
Vceo Collector-emitter voltage with base open (lg=0)
Vceowus)  Collector-emitter sustaining voltage

VCE(sat) Collector-emitter saturation voltage

SE224



Zetex is the largest UK-owned specialist discrete semiconductor
manufacturer. Freed from the constraints of a large integrated
company — after a recent management-led buy-out — Zetex (formerly
Ferranti) can focus more closely on meeting marketing needs.

The company, now in industrial partnership with Telemetrix, provides
the best possible discrete components technology and service — all
too often a low priority to other semiconductor manufacturers.

Products are based on bipolar and MOSFET chip technology offered
ina variety of assemblies suitable for either thru-hole or surface mount
applications, for example our Super E-line and SOT-23 ranges, which
offer exceptional performance in compact packages.

Zetex's 60,000 square feet production area features class 100 clean
rooms with SPC, ESD and PPM programs in place to ensure
consistent product quality. All this is now backed up by a dedicated
sales and marketing team including full technical and applications
support.

For more information on the company and its products, contact your
nearest sales office or agent.




Zetex plc
Fields New Road, Chadderton, Oldham, OL9 8NP, United Kingdom
Telephone: 061-627 5105 (Sales), 061-627 4963 (General Enquiries)
Facsimile: 061-627 5467 Telex: 668038

A Telemetrix PLC Group Company

Zetex GmbH
Drosselweg 30, 8000 Munchen 82
Telefon: (089) 430 90 29 Fax: (089) 439 37 64

Zetex Inc.
87 Modular Avenue, Commack NY11725
Telephone: (516) 543-7100 Fax: (516) 864-7630

Zetex (Asia) Ltd.
47 Seabee Lane, Discovery Bay, Hong Kong
Telephone: 987 9555 Fax: 987 9595

Agent:

ZETEX
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