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QUALITY ASSURED

Our quality system focuses on the continuing high quality of our
components and the best possible service for our customers. We have
athree-sided quality strategy: we apply a system of total quality control
and assurance; we operate customer-oriented dynamic improvement
programmes; and we promote a partnering relationship with our
customers and suppliers.

PRODUCT SAFETY

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

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

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

Data sheet status

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

Limiting values

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

Application information

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

LIFE SUPPORT APPLICATIONS

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




PREFACE
Dear Customer,

We are pleased to introduce the new SC13b data handbook for Small-signal
and Medium PowerMOS Transistors. Together with the recently published
SC13a, PowerMOS Transistors (including TOPFETs and IGBTSs), you have a
complete overview of Philips Semiconductors' large product offering in
small-signal, medium- and high power MOS transistors for switching
applications. Our JFETs and dual-gate MOS transistors can be found in data
handbook SC07, of which an update is planned for the second half of 1997.

In the new SC13b data handbook, you'll find our extensive range of N-and
P-channel MOS transistors intended for switching applications in both wired
and wireless telecom terminals, DC-DC convertors, power management and
motor control. Our new TRENCHMOS process means that we can offer you
cost-effective, very low-ohmic switches in various surface mount packages. We
are well positioned to meet your demands for FET products now, and in the
future.

To assist you with actual design work, SC13b includes a number of application
notes, and a diskette containing the latest SPICE models. We would also like
to inform you that we publish a Power Semiconductors Applications Handbook,
giving you even more design ideas.

Semiconductors' sales office or get in touch with our franchised distributors.
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N-CHANNEL D-MOS-FETS

RATINGS CHARACTERISTICS
nowoer | PACKAGE | v | 1o | Pt | Vesm | et | ath v | fonflot | PAGE
(V) | (mA) | (mW) v) typ. | max. (mA) ™ | (ns)
BS107 | SOT54 (TO-02)var. |200 |150 [830 |0.81024 |20 |28 |20 |26 |10/220 | 52
BS107A | SOTS54 (TO-92) var. |[200 250 |600 |1t0 3 |45 |64 [250 |10 |5/15 | 58
BS108 |SOT54 (TO-92)var. | 200|250 |1000 |04t01.8|5 |8 [100 |28 |10/530 | 62
BS170 | SOT54 (TO-92)var. |60 |500 |830 |08103 |25 |5  |200 |10 [10/10 | 65
BSH101 |S0T23 60 |700 [500 |11028 |-  [0.69 |350 |10 [7/0M | 76
BSH102 |SOT23 30 1000 [500 |1t028 |- |03 [500 |10 [8/3® | 79
BSH103_|SOT23 30 [900 |500 |05t01.1 |-  |035 |450 |45 |6/13M | 82
BSH105 | SOT23 12 1500 [500 |04® |-  [042 |s00 |45 |- 85
BSH106 | SOT363 12 [1800 [800 [04® |- 044 [e00 [45 |- 88
BSN10 | T0-92 50 175 [830 |041018|8 |15 [100 |10 |50 | o7
BSN10A |T0-92 50 |175 [830 |04t 18]8 |15 |100 [10_[510 | o7
BSN20 _ |SOT23 50 |100 250 |04t018]8 |15 [100 |10 |5/10 | 1of
BSN20W |SOT323 50 |80 |200 |04w18]8 |15 |80 |10 |50 | 105
BSN205 | SOT54 (TO-92) var. | 200|300 |1000 |08102.8 |4 |6 |400 |10 |10/20 | 109
BSN205A | SOT54 (TO-92) var. | 200|300 |1000 |0.81028 |4 |6 _ [400 |10 [10/20 | 109
BSN254 |SOT54 (TO-92) var. [250 |300 [1000 |08102 |5 |10 |20 |24 |10/30 | 112
BSN254A |SOT54 (TO-92) var. [250 |300 [ 1000 |08102 |5 |10 |20 |24 |10/80 | 112
BSN274 | SOT54 (TO-92) var. |270 |250 |1000 |08to2 |9 [14 |20 |24 [1050 | 117
BSN274A | SOT54 (TO-92) var. | 270 |250 |1000 |08to2 |9 |14 |20 |24 [1080 | 117
BSN304 | SOT54 (TO-92) var. [300 250 [1000 |0.8t02 |7.8 |14 |20 |24 |10530 | 120
BSN304A | SOT54 (TO-92) var. |300 |250 1000 |08t02 |79 |14 |20 |24 [10530 | 120
BSP030 | SOT223 30 [10000|5000 [1102.8 |-  |0.08 |5000 [10_ |60/150 | 126
BSPe9 | SOT223 240 |350 [1500 [08t02 |4 |6 [340 |10 |10/30 | 140
BSP100 | SOT223 30 3500 [5000 [11028 [0.08 |01 |2200 [10 [40775 | 146
BSP106 | S0T223 60 |425 [1500 [08103 |25 |4 200 [10 |55 | 152
BSP107_[SOT223 200|200 [1500 [08102.4 |20 |28 |20 |26 [10/20 | 158
BSP108_|SOT223 80 |500 [1500 1510852 |3 500 |10 |85 | 164
BSP110_|S0T223 80 325 [1500 [081028|7 |10 150 |5 _ [510 | 169
BSP120 |S0T223 200 [250 |1500 |081028|7 |12 |250 |10 |e/20 | 174
BSP121_|SOT223 200 350 |1500 |081028 |45 |6  |400 |10 |10/20 | 179
BSP122 |SOT223 200 [550 |1500 |04to2 |16 |25 |750 |10 |35/50 | 185
BSP126 | S0T223 250 |350 [1500 [08to2 |5 |10 |20 |24 [10530 | 187
BSP127 |SOT223 270 [350 |1500 |08to2 |65 |8  |250 [10 [10/30 | 192
BSP128 | SO0T223 200 |350 [1500 [041018|5 |8 100 |28 [10/30 | 194
BSP130_|SOT223 300 [300 |1500 [08to2 |67 |8  [250 |10 [10/30 | 196
BSP152 | SOT223 200 550 |1500 |15t035|- |25 |750 10 |15/30 | 202
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N-CHANNEL D-MOS-FETS

RATINGS CHARACTERISTICS
NJI\YII:?ER PACKAGE Vbos| Ibp | Pwt | Vasmn R?é;n atlp Ve:s t,;":;" PAGE
(V) | (mA) | (mW)| (V) . | max. (mA) ™ | (ns)

BSS87 SOT89 200 |280 1000 |0.8102.8 4.5 6 400 10 10/25 272
BSS89 SOT54 (TO-92) var. | 240 | 300 1000 {0.8t02.8 4.5 6 400 10 5/15(1) 275
BSS123 SOT23 100 | 150 250 (0.8t02.8]|3 6 120 10 10/20 281
BST70A SOT54 (TO-92) var. | 80 500 1000 |{1.5t03.5]2 4 500 10 10/15 290
BST72A SOT54 (TO-92) var. | 80 300 830 |15t035]|7 10 150 5 10/10 296
BST74A SOT54 (TO-92) var. | 200 | 250 1000 (0.8t02.8 |6 12 250 10 10/25 302
BST76A SOT54 (TO-92) var. | 180 | 300 1000 [{0.7t02.4 17 10 15 3 10/15 308
BST80 SOT89 80 500 1000 {1.5t035|2 3 500 10 10/15 313
BST82 SOT23 80 175 300 |15t035]|7 10 150 5 10/10 318
BST84 SOT89 200 (250 1000 (0.8t02.8 |6 12 250 10 10/25 324
BST86 SOT89 180 | 300 1000 {0.7t02.7 |7 10 15 3 10/15 330
PHN103 SOT96 (SO8) 30 8500 (4000 |[1t028 |- 0.03 5500 (10 35/150 378
PHN110 SOT96 (SO8) 30 4000 {2800 (1to2.8 |0.08 |0.1 2000 (10 16/50 386
PHN2050) | SOT96 (SO8) 30 6400 |3500 |1to28 |- 0.05 3200 (10 15/32(1) 393
PHN2100®) [ SOT96 (S08) 30 3500 |[2000 [1to2.8 |0.08 |0.1 2200 |10 40/140 400
PHN405) | SOT338-1 30 4000 (1400 [1t028 |- 0.05 2000 |10 30/50 407
PHN708(5) | SOT340-1 30 3100 |1300 |1t028 |- 0.08 1500 |10 30/45 411

PHN1013 | SOT96 (SO8) 30 10000 {2500 |2.1to4 |0.011 |0.0135| 10000 |10 165/180( 415
PMBF107 |[SOT23 200 | 100 250 (0.8t02.4]20 28 20 2.6 |10/20 450
PMBF170 | SOT23 60 250 300 |08to3 |25 5 200 10 10/15 455
2N7000 SOT54 (TO-92) var. | 60 280 830 |08tc3 |35 5.3 75 45 |[10/10 40

2N7002 SOT23 60 180 300 |08to3 |3.5 5.3 75 45 |10/15 446

Notes

1. Typical values.

o r 0D
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Minimum values.
Dual FET.

4 - FET array.

7 - FET array.

11
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P-CHANNEL D-MOS-FETS

RATINGS CHARACTERISTICS
NUMBER PACKAGE  |Vps| Ip | Piot | Vasm R?S;m atlo vaets lonflont | PAGE
V)| (mA) | (mW) | (V) T (A (| )

BS208 SOT54 (TO-92) var. 200200 (830 |(0.8t0c2.8 |10 14 200 |10 10/30 68
BS250 SOT54 (TO-92) var. |45 |250 |830 |[1t03.5 9 14 200 |10 4/10 73
BSH205 SOT23 12 |1000 |500 |0.4(d - 0.3 500 |[4.5 - 91
BSH206 SOT363 12 |1200 |800 |0.4(2 - 0.36 |[600 (4.5 - 94
BSP090 S0T223 30 (5700 |5000 |1t02.8 - 0.09 |2800 |10 25/190 133
BSP92 SO0T223 240 (180 (1500 |0.8t02 10 20 180 10 10/30 143
BSP204 SOT54 (TO-92) var. |200 (250 | 1000 (0.8t02.8 |10 15 200 |10 10/30 208
BSP204A | SOT54 (TO-92) var. |200 ({250 |1000 {0.8t02.8 |10 15 200 |10 10/30 208
BSP205 SOT223 60 (275 |1500 {1.5t03.5 |7.5 10 200 |10 6/15 214
BSP206 SOT223 60 |350 (1500 |1.5t03.5 |45 6 200 (10 8/25 220
BSP220 SOT223 200|225 |1500 |0.8t02.8 |10 12 200 10 20/30 225
BSP225 SOT223 250 (225 |1500 |0.8t02.8 |10 15 200 (10 10/30 231
BSP230 SOT223 300|210 |[1500 |1.7t02.55 |- 17 170 |10 10/30 237
BSP250 S0T223 30 |3000 |5000 {1to2.8 0.22 |0.25 |[1000 |10 80/140 243
BSP254 SOT54 (TO-92) var. | 250|200 {1000 (0.8t02.8 |10 15 200 (10 10/30 249
BSP254A | SOT54 (TO-92) var. {250 (200 |1000 {0.8t02.8 |10 15 200 |10 10/30 249
BSP255 SOT223 300|325 (4000 |0.8t0o2 - 17 160 |10 4/25(1) 254
BSP304 SOT54 (TO-92) var. |300|170 |[1000 [1.7 to 2.55 |- 17 170 |10 10/30 261
BSP304A | SOT54 (TO-92) var. | 300|170 |1000 [1.7 to 2.55 |- 17 170 |10 10/30 261
BSS84 SOT23 50 |130 |250 |0.8t02 - 10 130 |10 3/7() 267
BSS92 SOT54 (TO-92) var. [240 {150 |1000 |[0.8t02.8 (10 20 100 |10 5/20(1) 278
BSS192 SOT89 240|150 |1000 |0.8t02.8 |10 20 100 10 10/30 285
BST100 SOT54 (TO-92) var. ({60 (300 |1000 |[1.5t03.5 (4.5 6 200 (10 4/20 336
BST120 SOT89 60 (300 |1000 [1.5t03.5 |4.5 6 200 (10 4/20 341
BST122 SOT89 60 (250 (1000 |1.5t035 |7.5 10 200 10 4/10 346
PHP109 SOT96 (SO8) 30 (5000 |4000 |1t02.8 - 0.09 |2500 |10 35/200 418
PHP125 SOT96 (SO8) 30 (2500 {2800 |1t02.8 0.22 (0.25 |1000 (10 16/80 425
PHP212(3) | SOT96 (SO8) 30 |4000 |3500 |1t02.8 - 0.12 |2000 |10 10/45(M) | 432
PHP212L(3) | SOT96 (SO8) 30 |4000 |3500 |0.5t01.1 |- 0.12 |2000 |4.5 10/45(M) | 440
PHP22503) |SOT96 (SO8) 30 (2300 |2000 |1t02.8 0.22 (0.25 |1000 |10 80/140 443
Notes
1. Typical values.
2. Minimum values.
3. Dual FET.
1997 Jul 08 12
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COMPLEMENTARY N- AND P-CHANNEL D-MOS-FETS

RATINGS CHARACTERISTICS
TYPE Rpson at t
NUMBER | PACKAGE | CHANNEL V\:;s ,3\ Pt\‘f’o‘/ VC.:’Sth © at ,I: Ve, 'o“n;t;rf PAGE
m m m
(V) [ (mA) [ (mW) [ (V) typ. | max. (mA) v | ;s
SOT96 N 300 {350 |2000 [0.8t02 |- 8 175 |10 |10/30 351
PHC2300 | oo,
(S08) P 300 |250 |2000 |0.8t02 |- 17 |125 {10 [10/35 351
SOT96 N 30 |6400 |3500 {1t02.8 |- 0.05 {3200 [10 |[15/32)| 355
PHC20512 | o
(S08) P 30 [4000 |3500 |1t02.8 |- 0.12 {2000 {10 [10/45(| 355
SOT96 N 30 {3500 [2000 [1t02.80.08 [0.1 [2200 [10 |[40/140 | 368
PHC21025 | g
(S0O8) P 30 |2300 {2000 |1t02.8(0.22 [0.25 [1000 |10 |80/140 | 368
Note

1. Typical values.

1997 Jul 08
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Small-signal and

Medium-power MOS transistors Marking codes
]

Types in SOT23, SOT89, and SOT323 packages are marked with a code as listed in the following table.

MARKING
TYPE NUMBER CODE
BSN20 M8p
BSN20W Mt
BSS84 SP
BSS87 KA
BSS123 SA
BSS192 KB
BST80 KM
BST82 02p
BST84 KN
BST86 KO
BST120 LM
BST122 LN
PMBF107 pKz
PMBF170 pKX
2N7002 702
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FAX-on-DEMAND System

Incoming Calls
---------1

|

What is it?

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

How does it work?

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

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

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

Who do | contact if | have a question
about FAX-on-DEMAND?
Contact your local Philips sales office.

1997 Mar 04

FAX-on-DEMAND phone numbers:

England
(United Kingdom, Ireland)

44-181-730-5020

France 33-1-40-99-60-60

Italy 39-167-295502

North America 1-800-282-2000
Locations soon to be in operation:
Hong Kong

Japan

The Netherlands
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Internet World Wide Web Home Page

WHAT IS IT?
Welcome to our place in cyberspace.

The Discretes Group now has its own home page within Philips Semiconductors. Explore our Web pages and take a look
at our product offering of advance Discrete Applications and Products.

In addition we offer you the latest information on Products, News, Support, Employment and Offices.
HOW TO REACH US

For access to the Philips Semiconductors Home Page go to the World Wide Web location:

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

You can find us in the Product category of Discretes.
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Small-signal and Medium-power
MOS transistors

General

QUALITY
Total Quality Management

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

QUALITY ASSURANCE

Based on I1SO 9000 standards, customer standards such
as FDC, QS9000 and IBM MDQ. Our factories are certified
to ISO 9000 by external inspectorates.

PARTNERSHIPS WITH CUSTOMERS

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

PARTNERSHIPS WITH SUPPLIERS

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

QUALITY IMPROVEMENT PROGRAMME

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

Advanced quality planning

During the design and development of new products and
processes, quality is built-in by advanced quality planning.
Through failure-mode-and-effect analysis the critical
parameters are detected and measures taken to ensure
good performance on these parameters. The capability of
process steps is also planned in this phase in preparation
for production under statistical process control.

Product conformance

The assurance of product conformance is an integral part

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

e Incoming material management through partnerships
with suppliers

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

1997 Jul 08

necessary corrective action. Process steps are under
statistical process control

e Acceptance tests on finished products to verify
conformance with the device specification. The test
results are used for quality feedback and corrective
actions. The inspection and test requirements are
detailed in the general quality specifications
SNW-EQ-611 part A

Periodic inspections to monitor and measure the
conformance of products

¢ Qualification tests (see SNW-EQ-611 part A).

Product reliability

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

Customer response

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

Recognition

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

PRO ELECTRON TYPE NUMBERING SYSTEM
Basic type number

This type designation code applies to discrete
semiconductor devices (not integrated circuits), multiples
of such devices, semiconductor chips and Darlington
transistors.
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Small-signal and Medium-power
MOS transistors

General

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

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

B Silicon or other material with a band gap of
1t0o1.3eV

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

R Compound materials, e.g. cadmium sulphide.

SECOND LETTER

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

In the following list low power types are defined by

Rih j-mb > 15 K/W and power types by Rih jmp < 15 K/W.
A Diode; signal, low power

Diode; variable capacitance

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

Diode; tunnel

Transistor; low power, high frequency

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

O T Mmoo

H Diode; magnetic sensitive

L Transistor; power, high frequency

N Photocoupler

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

Q Radiation generator; e.g. LED, laser; with special

third letter

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

Transistor; low power, switching

- »

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

Transistor; power, switching

Surface acoustic wave device

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

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

N <X s C
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SERIAL NUMBER

The number comprises three figures running from

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

Version letter

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

RATING SYSTEMS

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

Definitions of terms used
ELECTRONIC DEVICE

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

CHARACTERISTIC

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

BOGEY ELECTRONIC DEVICE

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

RATING

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

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

RATING SYSTEM

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

Absolute maximum rating system

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

These values are chosen by the device manufacturer to
provide acceptable serviceability of the device, taking no
responsibility for equipment variations, environmental
variations, and the effects of changes in operating
conditions due to variations in the characteristics of the
device under consideration and of all other electronic
devices in the equipment.

The equipment manufacturer should design so that,
initially and throughout the life of the device, no absolute
maximum value for the intended service is exceeded with
any device, under the worst probable operating conditions
with respect to supply voltage variation, equipment
component variation, equipment control adjustment, load
variations, signal variation, environmental conditions, and
variations in characteristics of the device under
consideration and of all other electronic devices in the
equipment.

Design maximum rating system

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

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

The equipment manufacturer should design so that,
initially and throughout the life of the device, no design
maximum value for the intended service is exceeded with
a bogey electronic device, under the worst probable
operating conditions with respect to supply voltage
variation, equipment component variation, variation in
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characteristics of all other devices in the equipment,
equipment control adjustment, load variation, signal
variation and environmental conditions.

Design centre rating system

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

These values are chosen by the device manufacturer to
provide acceptable serviceability of the device in average
applications, taking responsibility for normal changes in
operating conditions due to rated supply voltage variation,
equipment component variation, equipment control
adjustment, load variation, signal variation, environmental
conditions, and variations in the characteristics of all
electronic devices.

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

LETTER SYMBOLS

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

Letter symbols for currents, voltages and powers

BASIC LETTERS

l,i  current

V,v voltage

P,p power.

Upper-case letter symbols are used to represent all values

except instantaneous values that vary with time, these are
represented by lower-case letters.

SUBSCRIPTS

A a anode terminal
(AV), (av)  average value

B, b base terminal
(BO) breakover

(BR) breakdown

C,c collector terminal
D,d drain terminal

E, e emitter terminal
F,f forward
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G, g gate terminal

H holding

i input

K, k cathode terminal

L load

M, m peak value

(min) minimum

(max) maximum

0,0 as third subscript: the terminal not
mentioned is open-circuit

(QV) overload

P,p pulse

R, r as first subscript: reverse. As second

subscript: repetitive. As third subscript: with
a specified resistance between the terminal
not mentioned and the reference terminal

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

S, s as first or second subscript: source terminal
(FETs only). As second subscript:
non-repetitive (not FETs). As third subscript:
short circuit between the terminal not
mentioned and the reference terminal

TO threshold

tot total

w working

X, x specified circuit

Z z replaces R to indicate the actual working

voltage, current or power of voltage
reference and voltage reference diodes.

No additional subscript is used for DC values.

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

* Instantaneous total values, e.qg. ip

* Average total values, e.g. Ipav)

¢ Peak total values, e.g. Ipm

» Root-mean-square total values, e.g. Iprms)-
Lower-case subscripts are used for the indication of values
applying to the varying component alone:

* Instantaneous values, e.g. iy

» Root-mean-square values, e.g. lyrms)

e Peak values, e.g. lgm

e Average values, e.g. lg(ay)-
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If more than one subscript is used, the subscript for which
both styles exist are either all upper-case or all lower-case.

ADDITIONAL RULES FOR SUBSCRIPTS
Transistor currents

If it is necessary to indicate the terminal carrying the
current, this should be done by the first subscript
(conventional current flow from the external circuit into the
terminal is positive).

Examples: Ip, ip, ig, lam-

Transistor voltages

If it is necessary to indicate the points between which a
voltage is measured, this should be done by the first two
subscripts. The first subscript indicates the terminal at
which the voltage is measured and the second the
reference terminal or the circuit node. Where there is no
possibility of confusion, the second subscript may be
omitted.

Examples: Vgs, Vas, Vgs, Vgsm-

Supply voltages or currents

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

Examples: Vpp, Iss.

If it is necessary to indicate a reference terminal, this

chanld ha dnna hu a third qiiheari
SHUUIU UTC UUTIC Uy a tiinu SuusUi

Example: Vpps.

Subscripts for devices with more than one terminal of the
same kind

If a device has more than one terminal of the same kind,
the subscript is formed by the appropriate letter for the
terminal, followed by a number. In the case of multiple
subscripts, hyphens may be necessary to avoid confusion.

Examples:

lg2 continuous (DC) current flowing into the second
gate terminal

continuous (DC) voltage between the second
gate and source terminals.

Vae-s

Subscripts for multiple devices

For multiple unit devices, the subscripts are modified by a
number preceding the letter subscript. In the case of
multiple subscripts, hyphens may be necessary to avoid
confusion.
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Examples:

l2p continuous (DC) current flowing into the drain
terminal of the second unit

Vipzp continuous (DC) voltage between the drain
terminals of the first and second units.

Letter symbols for electrical parameters
DEFINITION

For the purpose of this publication, the term ‘electrical
parameter’ applies to four-pole matrix parameters,
elements of electrical equivalent circuits, electrical
impedances and admittances, inductances and
capacitances.

BASIC LETTERS

The following list comprises the most important basic
letters used for electrical parameters of semiconductor
devices.

B,b susceptance (imaginary part of an admittance)
C capacitance

G, g conductance (real part of an admittance)

H, h hybrid parameter

L inductance

R, r resistance (real part of an impedance)

X, x reactance (imaginary part of an impedance)
Y,y admittance

Zz
Upper-case letters are used for the representation of:

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

¢ All inductances and capacitances.

impedance.

Lower-case letters are used for the representation of
electrical parameters inherent in the device, with the
exception of inductances and capacitances.

SUBSCRIPTS

General subscripts

The following list comprises the most important general
subscripts used for electrical parameters of semiconductor
devices.

F f forward (forward transfer)
l,i(or1) input

LI load

0,0 (or2) output
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R, r reverse (reverse transfer)
S,s
Examples: Zg, gy, g-

source.

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

Examples:

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

Rps DC value of the drain-source resistance.

The static value is the slope of the line from the origin to
the operating point on the appropriate characteristic curve,
i.e. the quotient of the appropriate electrical quantities at
the operating point.

The lower-case variant of a subscript is used for the
designation of small-signal values.

Examples:

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

Z;i = R; + jX; small-signal value of the input impedance.

If more than one subscript is used, subscripts for which
both styles exist are either all upper-case or all lower-case.

Examples: grs, Ofs-

Thermal resistance

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

Electrical power dissipated in any semiconductor device is
a source of heat. This increases the temperature of the die
about some reference point, normally an ambient
temperature of 25 °C in still air. The size of the increase in
temperature depends on the amount of power dissipated
in the circuit and the net thermal resistance between the
heat source and the reference point.

Devices lose most of their heat by conduction when
mounted on a a printed board, a substrate or heatsink.
Referring to Fig.1 (for surface mounted devices mounted
on a substrate), heat conducts from its source (the
junction) via the package leads and soldered connections
to the substrate. Some heat radiates from the package into
the surrounding air where it is dispersed by convection or
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by forced cooling air. Heat that radiates from the substrate
is dispersed in the same way.

4 MBB438

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

Fig.1 Heat losses.

——— junction

Rih j-s
ot Rthj-a
Rihs-a
4 — ambient L

MBG385

Fig.2 Representation of thermal resistance paths
of a device mounted on a substrate or
printed circuit board.

The elements of thermal resistance shown in Fig.2 are
defined as follows:

Rthjmb  thermal resistance from junction to mounting
base

Rih j-c thermal resistance from junction to case

Rthj-s thermal resistance from junction to soldering
point

Rihs-a thermal resistance from soldering point to
ambient

Rih c-a thermal resistance from case to ambient (R s.a
and Ry, ¢4 are the same for most packages)

Rih j-a thermal resistance from junction to ambient.

1997 Jul 08

The temperature at the junction depends on the ability of
the package and its mounting to transfer heat from the
junction region to the ambient environment. The basic
relationship between junction temperature and power
dissipation is:

Tj max = Tamb + Ptot max (Rt js t Rth s-a)
= Tamb + Ptot max (Rin j-a)
where:
Tj max is the maximum junction temperature
Tamb is the ambient temperature
Pt max IS the maximum power handling capability of

the device, including the effects of external
loads when applicable.

In the expression for Tj max, Only Tamp @and Ry 5.5 Can be
varied by the user. The package mounting technique and
the flow of cooling air are factors that affect Ry, s.o. The
device power dissipation can be controlled to a limited
extent but under recommended usage, the supply voltage
and circuit loading dictate a fixed power maximum. The
Rin js value is essentially independent of external
mounting method and cooling air; but is sensitive to the
materials used in the package construction, the die
bonding method and the die area, all of which are fixed.

Values of Tjmax and Rihjs, OF Rin j-c OF Rin j-5 are given in
the device data sheets. For applications where the
temperature of the case is stabilized by a large or
temperature-controlled heatsink, the junction temperature
can be calculated from:

Tj = Tcase + Ptot X Rinj-c OF, using the soldering point (Ts)
definition, from T = Tg + Piot X Rn js-

The thermal resistance from soldering point to ambient,
and that from case to ambient depends on the substrate or
PCB material used.

Refer to figures 3 and 4 for Ry, versus mounting substrate
area.
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120 MBB446 Electrostatic charges
Rths-a Electrostatic charges can exist in many things; for
(K/W)

100 N\ \‘
N

80 N

N

60 \ \ ®
N\
R

40

20

0 200 400 600
pad area (mm?2)

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

Fig.3 Thermal resistance (R, s-a) @s a
function of pad area on different
configurations of FR4 epoxy fibre-glass
circuit board.

MBB447

103
Rths-a
(K/W)

~
102 o~
-
10 ;
10 1 area (cm 2) 10

Fig.4 Thermalresistance (R, s.a) as a function
of area of ceramic substrate.
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example, man-made-fibre clothing, moving machinery,
objects with air blowing across them, plastic storage bins,
sheets of paper stored in plastic envelopes, paper from
electrostatic copying machines, and people. The charges
are caused by friction between two surfaces, at least one
of which is non-conductive. The magnitude and polarity of
the charges depend on the different affinities for electrons
of the two materials rubbing together, the friction force and
the humidity of the surrounding air.

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

Work station

Figure 5 shows a working area suitable for safely handling
electrostatic sensitive devices. It has a work bench, the
surface of which is conductive or covered by an antistatic
sheet. Typical resistivity for the bench surface is between
1 and 500 kQ per cm?2. The floor should also be covered
with antistatic material.

The following precautions should be observed:

e Persons at a work bench should be earthed via a wrist
strap and a resistor

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

Equipment cases should be earthed

Relative humidity should be maintained between 50 and
65%

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

Receipt and storage

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

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

Assembly

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

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

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

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

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

(1

ﬁ ()

(2
3)

@

@)

6
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)

(©)
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()
(©)
(4)

Earthing rail.

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

Work bench.

Chair.

Wrist strap.

Electrical equipment.

Conductive surface/antistatic sheet.
Antistatic floor.

(6)
@)
8
(9)

MLB049

©)

Fig.5 Protected work station.
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POWER/BATTERY SWITCHING USING VD-MOS FETS

A Power switch can be used to disconnect a load during a
period of non use. The load may be anything from a light
bulb, an electronic valve, a stepper or brush motor to
electronic components in a lap top computer that is not in
use all the time. There is a choice between a low-side
switch (LSS) located between the load and the power
supply return, and a high-side switch (HSS), between the
load and the power supply return. With an LSS the control
is referenced to ground, whilst with an HSS the control is
referenced to Vpp (see Fig.1). This makes the control for
an HSS more complicated than for an LSS, and the design
is more expensive and has a higher risk.

For power switching purposes MOSFETSs have some
important advantages over bipolar transistors. Firstly they
are voltage controlled instead of current controlled, and
secondly they have no thermal runaway or secondary
breakdown. This is due to the fact that a MOSFET has a
negative temperature coefficient of drain current, while a
bipolar transistor has a positive temperature coefficient of
collector current. Also the on-resistance of the FET can be
reduced simply by connecting two or more in parallel.

Although more expensive, an HSS may perform better
during fault conditions. The most probable fault that will

occur is a short from the output of the switch to ground.
Since most environments are connected to ground,
damage to the output wire of the switch may be sufficient
for an output short to ground to cause the load to remain
active. In the case of an HSS the short will be across the
load, thus preventing its activation.

It is often required to control power switches from the
output of digital logic. The most common logic families use
levels of +2.4 V (TTL) or +5 V (CMOS). Figures 2 to 5
illustrate how to switch loads from these logic levels. In
Fig.2 the 2.4 volt gate drive will fully turn on a MOSFET
with a gate-source threshold voltage (VGSy,) of less than
1.5 V. However, when using a FET with VGSy, of less than
3V (see Fig.3), a gate pull-up resistor connected to +5 V
is necessary to generate a full 5 volt swing from the TTL
output. Using CMOS levels makes life easier. Since these
levels equal the V+ and V- values, a MOSFET is simply
chosen with a VGSy, somewhere between V+ and V—-.

If the load is returned to ground, a P-channel FET is
recommended (see Fig.4), or N-channel (see Fig.5)
otherwise.

If the load is inductive, the use of a series gate resistor is
recommended, as the drain-gate capacitance of the FET
could couple inductive transients of the load back to the
delicate logic circuitry.

ED

BATTERY

LOW-SIDE
SWITCH

J

CTRL

HIGH -SIDE
SWITCH | CTRL l

| LOADI

MGC450

Fig.1 Power/Battery switching using VD-MOS FETs circuit diagram.
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v
TTL input GSth<15V

MGC444

Fig.2 Low threshold N-channel VD-MOS FET
switching with TTL levels.

+5V +24V

"F load

— ]
5%

V,
TTL input GSth<3V

MGC445

Fig.3 Low threshold N-channel VD-MOS FET
switching with TTL levels using a pull-up
resistor.

CMOS input

load

MGC447

Fig.4 P-channel VD-MOS FET switching
with CMOS levels.

+24V

load

CMOS input

MGC446

Fig.5 N-channel VD-MOS FET switching
with CMOS levels.
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DRIVERS FOR BRUSHLESS DC MOTORS

Brushless DC motors normally have a permanent magnet
rotor and a wire-wound stator. They are very efficient and
provide rapid acceleration, high speed, and smooth, quiet
operation. The current to the stator coils is switched
electronically as shown in Fig.6 and the switches are
arranged in three half-bridge configurations to allow
current flow in both directions.

In this example, the complementary P and N channel
VD-MOS FETs are shown, but it is also possible to use
only N channel switches, depending on the control
circuitry. The PHILIPS Integrated Circuit TDA5142T has
been chosen as the controller, and three of the PHC21025
MOSFETSs (one 100 mQ N-channel and one 250 mQ
P-channel type in a SO8 package) as motor drivers. These
FETSs can drive motors that require currents of up to 4 A
(when soldering point temperature of drain pins does not
exceed 80 °C) with gate drive coming directly from the IC.

A characteristic of inductive loads (such as stator
windings) is the flyback energy that occurs when the drive
current through a winding is switched off. This energy
needs to be absorbed by the intrinsic source-drain diode of

the FET. The flyback current is equal to the motor current,
which is at a maximum during acceleration and (active)
braking. The flyback power is the product of both this
current and the forward voltage drop over the diode, and
of the duty cycle which in turn depends on the inductance
of the windings. This dissipation is a substantial part of the
total dissipation.

We can take a practical example and calculate the power
dissipation of the intrinsic diodes during flyback, and the
FETs when in the ‘on’ state.

Assume that we have a motor with 6000 rpm (100 rps) and
6 pole-pairs (600 ‘electrical’ rps). The period time for one
‘electrical revolution’ is 1.667 ms. In each ‘electrical
revolution’ all of the six FETs are switched, giving a
switching frequency of 3600 Hz. A FET is therefore
switching once every 278 us, which is also the maximum
time that the diode can be conducting. The FETs
themselves are conducting at two periods, 278 ps and
556 us, which is at a duty factor of 33%. The dissipation
per half bridge (per SO8) is: {0.33 x (lMOTOR)2 X Rpsonp} +
{0.33 x (|MQT0R)2 X Rpsonn} + fbeackp + fbeackN.

PHC21025 PHC21025 PHC21025
VMOT VMOT VMOT
MOTOR
STATOR
PA PB PCo—
jj = —4
Jl o 1
NA NB NG o—!
MGC448
GND GND GND

Fig.6 Drivers for brushless DC motors.
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To calculate the dissipation during flyback for this
example, values of 2 Q for the ohmic resistance of the
windings, and 540 uH for the inductance have been
assumed. With a 12 V, 1 A motor, SPICE simulations
show that the dissipation in the diode during flyback starts
at 1.6 W at time zero, decreasing to 0 W after 60 us. This
is repeated every 1.667 ms and gives an average
dissipation of 29 mW. The dissipation in the N-channel
FET is 33 mW and in the P-channel FET 83 mW. This
gives atotal dissipation of 174 mW, of which 58 mW (33%)
is in the diodes and cannot be neglected.
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During acceleration and (active) braking, the motor current
is much higher than during normal operation, and a current
limiter may be necessary. The circuit design must be
based on this higher current, because acceleration may
last for up to a few seconds, long enough to heat up the
FETs. During flyback, not only is the current much higher
but it also lasts longer. In the simulation example, if the
motor current is increased to 3 A, the flyback will last for
120 ps. The diode forward voltage will also be higher at
this current level, and for one SO8 package the total
dissipation increased to 1.5 W.
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USING THE PHN708 AND PHN405 IN HARD DISK
DRIVES

Philips Semiconductors has introduced two low-ohmic
VD-MOS FET arrays, which are primarily designed for use
in hard disk drives. Together with the demand for ever
increasing storage capacity and decreasing access times
of hard disk drives, also the problems for the design
engineers are increasing.

The table below shows what solution we offer for these
problems.

For high- and mid-end drives, market developments show
a clear trend of moving the power stages from inclusion
onto the controller ICs to external discrete field effect
transistors.

With the introduction of the two new VD-MOS FET arrays,
Philips Semiconductors now offers a cost effective and
highly integrated solution to the requirements for external
power stages, using up to 35% less printed circuit board
area compared with a solution using five or six SO8
packages.

The key feature in the design of these new arrays is that
they contain seven (PHN708) or four (PHN405) separate
pieces of silicon in one package.

PHN708 — power stage for spindle drive

The PHN708 is an array with seven N-channel FETs, with
a maximum on-resistance of 80 mQ for each FET, and is
intended to drive a spindle motor. The maximum
drain-source voltage is 30 V, so both 5 and 12 V motors
can be used.

The FETs are configured as shown in Fig.7. Six of them
form three half-bridges, needed to drive a three-phase
brushless DC motor. The seventh is a so called ‘isolation
transistor’, supplying the power to the half-bridges. This
transistor can also be used for the break-function. This of
course depends on the controller IC that is used. Together
with Philips Semiconductors’ TDA5149 combined spindle
and voice coil motor controller, a complete solution for
spindle-motor drives is provided. (See Fig.8.)

The PHN708 comes in a surface-mount SSOP24
package.

Table 1 Hard disk system design considerations
REQUIREMENT IMPLEMENTATION PROBLEM SOLUTION
decreased seek time more power in voice coil controller chip runs too hot | external VD-MOS FET

regarding actuator arm
movement

motor driver stage

array

decreased seek time more power in spindle

controller chip runs too hot | external VD-MOS FET

regarding rpm driver stage array
faster acceleration and more power in spindle controller chip runs too hot | external VD-MOS FET
deceleration driver stage array
increased form-factor more power in spindle controller chip runs too hot | external VD-MOS FET
driver stage array
increased number of more power in spindle controller chip runs too hot | external VD-MOS FET
platters driver stage array
controlled temperature less resistance in the circuit | larger MOSFETSs required external VD-MOS FET
array

minimal board space

smaller or fewer packages

replacement required for
single or dual external FETs

external VD-MOS FET
array
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Fig.7 PHN708 FET array.
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Fig.8 Typical PHN708 spindle motor drive application.

PHN405 — power stage for voice coil motor control

The PHN405 consists of four 50 mQ max N-channel FETs,
two of which have current-sense capability. It is designed
for driving voice coil motors. The maximum drain-source
voltage is 30 V.

The FETSs are configured as shown in Fig.9. The top two
FETs have shared drain terminals, while the bottom two
FETs have all terminals available to the outside world. To
obtain the required accuracy to position the read/write
heads of the drive, it is necessary to monitor the current
flowing through the motor for each stage. Conventional
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solutions require series resistors, which are controversial
as they need to have a very low resistance value for
reasons of power dissipation. Yet they can’t be too small
because this would produce a too small reference signal
for feedback. These contradicting design requirements
were solved by using the top two FETs as ‘senseFETs’, in
fact current mirrors, that represent the current through the
voice coil motor in a ratio of 1:36.

The PHN405 comes in a surface-mount SSOP16
package.
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D
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G G
I RpM(on) I Rps(on)
M s M s
s
D D
G @ G @ MBK140
S S MBK139
Fig.9 PHN405 FET array. Fig.10 PHN405 equivalent FET circuit.

Current monitoring using senseFETs

Current sensing is often done by means of an external
resistor, which is rather expensive due to its required 1-2%
accuracy. Also, sensing of the voltage drop would require
two extra IC pins and causes performance loss due to the
added power dissipation in the resistor. SenseFETs are a
better alternative, effectively eliminating all of these
problems at the expense of less than 3% more silicon.

A senseFET is a MOSFET that splits the load current into
a power and a sense component. In the PHN405, the
current ratio is 36 to 1. It is important to know that this ratio
is only valid for the condition where the source (S) and
monitor (M) terminals are at the same voltage level. If this
is not the case, the accuracy of the ratio will decrease, as
is explained below.

Think of the FET as a voltage-controlled resistor between
drain (D) and source (S) respectively monitor (M)
terminals. The equivalent resistance model is shown in
Fig.10.

The voltage drop across the sense resistor is:

Vv = R x ID X F‘DS(c.m)
sense sense RDM(on) +Roonee
If Reense ” RDM(on) then Vsense = Ipx RDS(on) :

This is the maximum sense voltage that can be obtained.
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Applying these formulas to the PHN405:

Vsense max = 9% 0.05 = 0.25 V, and
v 0.25
R _ Ysense max _ 0. 180
sense max loorce 5:36
This is th me value as R

DM (on) *
Due to the addition of Rgense, the current ratio will be:

l:‘DM(on)
DS (on)

RDM (on) + Rsense

R instead of n =

n' =
DS (on)
The values of both Rpm(on) and Rps(on) are temperature
dependent, and because the currents are different, also
the temperatures will be different.

The total accuracy of the system depends on the value of
Rsense- If Rsense is kept smaller than Rppm(on), then an
overall accuracy of 5% is achieved. However, if direct
current sensing is used, meaning that no sense resistor is
used, while keeping the M and S pins at the same voltage
level, an overall accuracy of 2% is achieved. This can
easily be implemented with today’s controller ICs using an
op-amp to detect the voltage difference. The voltage
difference is compensated with a voltage or current
source.
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Small-signal and Medium-power
MOS transistors

Ideas for design

SIREN DRIVER CIRCUIT FOR CAR ALARMS

Figure 11 shows a siren driver circuit created with
VD-MOS FETs. Power is supplied by a 12 V battery, and
the driver inputs are complementary pulse waveforms
from a microprocessor.

Chosen for our example are two BSN20 VD-MOS FETs in
small SOT23 packages and two PHC21025, each
comprising two FETs in one SO8 package. In its minimum
configuration the circuit requires six components
(excluding the speaker) and its maximum configuration is
eight components. All components can be surface
mounted.

The two push-pull stages X2/X3 and X5/X6 drive the
speaker directly. Either X2 and X6 are conducting or X5
and X3, reversing the current through the speaker. Driver
stages X1 and X4 convert the 5 V input swing from the
microprocessor to the 12 V switching level.

During microprocessor reset and with no alarm, both driver
input pins must have the same potential. (0 or 5V; 0V is
preferred). With the FETs X1 and X4 not conducting, the
gates of FETs X2, X3, X5 and X6 will be high, and X2 and
X5 will be conducting, resulting in no current through the
speaker. When driver inputs are pulsed (complementary),
almost the full 12 V is switched over the speaker (a little
less due to the on-resistance of the push-pull FETs

100 mQ N-channel and 250 mQ P-channel).

When designing this siren driver circuit, take the following
into account. The BSN20 (X1 and X4) have an input
threshold between 0.4 and 1.8 V. The value of the pull-up
resistors R1 + R3 and R2 + R4 must be as small as
possible (but not less than 280 Q) to achieve the highest
possible switching speed, and to guarantee a voltage level
at the gates of X2 and X5 less than 0.8 V. R3 and R4 are
optional, but may be necessary to reduce high through-
current in the push-pull stages. When using these resistors
however, the gate voitage at X3 and X6 will not fully reduce
to 0.8 V, which can influence the on-resistance of these
FETs and consequently the dissipation when conducting.
When using R3 and R4, the values of R1 and R2 need to
be adjusted to maintain the 280 Q.

Concerning the dissipation in the push-pull stage, the
on-resistance of the FETs increases by a factor of 1.7
when operating at 150 °C junction temperature. For the
P-channel, which dissipates the most, this means that the
on-resistance increases to 425 mQ. If a 4 Q speaker is
used, the maximum current will be 2.6 A at 12 V. If the
pulse is symmetrical and the duty cycle is 50%, the
dissipation in the P-channel FET will be 1.45 W. Note that
the temperature at the soldering point of the drain pins
must not exceed 80 °C.

PHC21025 PHC21025
+12V
R1 ﬁ [T] R2
280 Q 280 Q
X3 X6
SPEAKER t—-
R3 H [] R4
(optional) (optional)
| r:I
xe  xs\4+
— L\ x1 xaf/ LU
I ml
o’ BSNZ0 BSN20 Spise

MGC449

Fig.11 Siren driver circuit for car alarm.
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Small-signal and Medium-power
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Ideas for design

PRINTED CIRCUIT BOARD HEATSINK AREA FOR
SURFACE- MOUNT PACKAGES

When using surface mount components, it is not as easy
to dissipate heat in clip-on or bolt-on heatsinks than with
through-hole components. With surface mount
components, the conductive tracks or pads on the
printed-circuit board are often the only means to transfer
heat away from the component.

The amount of heat sink area required for the BSP100 type
in a SOT223 package can be calculated as follows. This
type has been selected as an example for a design that
uses a 100 mQ, N-channel VD-MOS-FET with an Ipg of
3 A. The maximum operating junction temperature of this
device is 150 °C. At this temperature, the on-resistance of
the FET increases with a factor of 1.7 and the power

dissipation in continuous use (duty factor 100%) is 1.53 W.

If the ambient temperature is 40 °C, then the total thermal
resistance (Ry,) requirement for FET and PCB is:

(150 — 40)/1.53 = 72 K/W. The thermal resistance of the
FET itself is 10 K/W from junction to the soldering point of
the drain tab. Therefore the requirement for Ry, of the
heatsink is 72 — 10 = 62 K/W.

Figure 12 shows typical thermal resistance from soldering
point to ambient as a function of area of an epoxy printed-
circuit board. The drain tab of the SOT223 is soldered in
the centre of one of the sides (as shown in Fig.13). In this
example curve (1) shows a single-sided and unplated
copper pad area of 20 x 20 mm.

A similar calculation can be applied to the SO8 package.
Using the PHN210 as an example, we have two 100 mg,
N-channel VD-MOS FETs in one SO8 package. Taking
Ips = 2 A per FET and duty factor = 50%, the dissipation
per FET is 0.34 W and the total for both FETs is 0.68 W. If
the ambient temperature is 60 °C, then the total thermal
resistance (Ry,) requirement for FET and PCB is:

(150 — 60)/0.68 = 132 K/W. For the SO8 package the Ry,
from junction to the soldering point of the drain tab is

35 K/W, so the requirement for the heat sink thermal
resistance is 132 — 35 = 97 K/W. Referring again to
curve (1) in Fig.12, it can be seen that 50 mm? is required.

This example is true for both FETs dissipating equal
power. A suggested PCB design is shown in Fig.14. Here
the copper is divided into two 3.5 x 7 mm rectangular
portions which gives the required total heatsink area and
keeps the drain connections separated.

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

120 MBB446
Rths-a
(K/W)
100 \\\
80 N\ \Nﬂ
\\\
()
60 \\N{\ ~—
40 @
i -Si 20
(1) Single-sided, unplated. o 200 200 500

pad area (mm?2)

Fig.12 Thermal resistance as a function of pad area of an epoxy printed-circuit board, for square,
horizontal PCB copper, no airflow.
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MGC459

Fig.13 PCB heatsink area for SOT223 package. Fig.14 PCB heatsink area for SO8 package.
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Philips Semiconductors
e

N-channel enhancement mode vertical

D-MOS

FEATURES

e Low RDS(on)

etc.

High-speed

No seconda

transistor

Direct interface to C-MOS, TTL,

switching
ry breakdown.

DESCRIPTION

N-channel enhancement mode
vertical D-MOS transistor in a TO-92
variant envelope, intended for use in
relay, high-speed and line

transformer dr

ivers.

PINNING - TO-92 VARIANT

QUICK REFERENCE DATA

Product specification

2N7000

PIN DESCRIPTION
1 drain
2 gate
3 source

April 1995

MSB034

MBBO76 - 1

Fig.1 Simplified outline and symbol.

SYMBOL PARAMETER CONDITIONS | MAX. | UNIT
Vbs drain-source voltage 60 \Y
Ip drain current DC value 280 mA
Rbs(on) drain-source on-resistance Ip = 500 mA 5 Q
Vgs=10V
Vasith) gate-source threshold voltage |Ip =1 mA 3 \Y
Vas = Vps
PIN CONFIGURATION
d
1
2
3 _ D
—— g

S




Philips Semiconductors

Product specification

N-channel enhancement mode vertical

_ 2N7000
D-MOS transistor

LIMITING VALUES

In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Vps drain-source voltage - 60 Vv
Ve drain-gate voltage - 60 Vv
*Vaso gate-source voltage open drain - 40 \"
Ip drain current DC value - 280 mA
lom drain current peak value - 1.3 A
Piot total power dissipation Tamp = 25 °C - 830 mwW
Tstg storage temperature range -55 150 °C
T junction temperature - 150 °C

THERMAL RESISTANCE

SYMBOL PARAMETER VALUE UNIT

Rinj-a from junction to ambient 150 K/W

April 1995
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Product specification

N-channel enhancement mode vertical

. 2N7000
D-MOS transistor
CHARACTERISTICS
T; = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
V(BR)DSS drain-source breakdown voltage Ip=10 pA 60 90 - \Y
Vgs =0
Ipss drain-source leakage current Vps =48V - - 1 HA
Vs =0
+lgss gate-source leakage current +Vgs=15V - - 10 nA
Vps =0
Vasith) gate-source threshold voltage Ip=1mA 08 |- 3 \
Vas = Vps
Rbs(on) drain-source on-resistance Ip =500 mA - 35 |5 Q
Vgs=10V
Ip=75mA - - 5.3 Q
Vgs=45V
Vid transfer admittance Ip =200 mA 100 |200 |- mS
Vps =10V
Ciss input capacitance Vps =10V - 25 40 pF
VGS = 0
f=1MHz
Coss output capacitance Vps=10V - 22 30 pF
Vas=0
f=1MHz
Crss feedback capacitance Vps=10V - 6 10 pF
Ves=0
f=1MHz
Switching times (see Figs 2 and 3)
ton turn-on time Ip =200 mA — 4 10 ns
Vpp =50V
Vgs=0t0 10V
toff turn-off time Ip = 200 mA - 4 10 ns
Vpp =50V
Vgs=0to 10V

April 1995
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N-channel enhancement mode vertical

, 2N7000
D-MOS transistor
Voo * 50V 90%
INPUT
— 10%
10V 890%
0 I I i ouTPUT
10%
500 —
7288773.1 - ton lw— —= toft &
1288778
Fig.2 Switching time test circuit. Fig.3 Input and output waveforms.
MCB700
1.0 1600 MCB706
Prot
(W) fo
08 (mA)
\ 1200 /
VGs = 10\/
0.6 N\ 7
800 / 8V
7
\\ 7 “ 5V
0.2 \ 400 /1
4V
. | 4 r
0 50 100 150 200 [}
0 4 8 2 18
Tamb (°C) ! vps (V)
Fig.4 Power derating curve. Fig.5 Typical output characteristics; T; = 25 °C.
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N-channel enhancement mode vertical

D-MOS transistor 2N7000
1600 MCB704 20 MCB708
‘o Ros(on)
(ma) S

/ 16

1200 / Vgs =3V

800

4V

4
0 / o
0 4 8 2 1 10 102 103 104
vgs (V) 1p (mA)
Fig.6 Typical transfer characteristic; Vps = 10 V; Fig.7 Typical on-resistance as a function of
Tj=25°C. drain current; Tj = 25 °C.

MCB701

100
c
(pF)
80
80
ol
N i

> - Cise
A\ — T—
20 \ T Coss
t
— Cm T
0 I
) ) 10 15 20 25

Vos (V)

Fig.8 Typical capacitances as a function of
drain-source voltage; Vgs = 0;
f=1MHz; T;=25°C.
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N-channel enhancement mode vertical

: 2N7000
D-MOS transistor
1.2 MCH702
2.4 MCB7C3
k
k
X A 1.1
20 P2 \\
18 ba & 10
/// \\
2 N
0.8 ™,
\
0.8} (2) 1 \\
% 0.8 \\
osl 1
-50 [+] 50 100 150
T (%)
Q.7
-50 0 50 100 150
(1) Ip=500mA;Vgs=10V. Tj (°c)
(2) Ip=75mA;Vgg=45V.
Fig.9 Temperature coefficient of drain-source on Fig.10 Temperature coefficient of gate-source
resistance; threshold voltage;
Ko _Rosem ATy o Vasam AT, .
Rps on) 8125 °C ’ Vasth) at25°C
typical Rps(on)- typical VGS(th) at 1 mA.
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N-channel vertical D-MOS transistor
|

FEATURES

¢ Direct interface to C-MOS, TTL,
etc.

¢ High-speed switching

¢ No secondary breakdown.

DESCRIPTION

N-channel enhancement mode
vertical D-MOS transistor in a SOT23
envelope. It is designed for use as a
Surface Mounted Device (SMD) in
thin and thick-film circuits, with
applications in relay, high-speed and
line transformer drivers.

PINNING - SOT23

Product specification
]

2N7002

QUICK REFERENCE DATA

PIN DESCRIPTION
1 gate
2 source
3 drain

April 1995

Top view

Marking code: 702

MSB003

Fig.1 Simplified outline and symbol.

SYMBOL PARAMETER CONDITIONS | MAX. | UNIT
Vbs drain-source voltage 60 \
Ip drain current DC value 180 mA
Rps(on) drain-source on-resistance | Ip = 500 mA 5 Q
Vgs=10V
Vasith) gate-source threshold Ip=1mA 3 \Y
voltage Vas = Vps
PIN CONFIGURATION
2 1
] ;
g
3 MBBO76-1 g
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Product specification

N-channel vertical D-MOS transistor 2N7002
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Vps drain-source voltage - 60 \Y
+Vaso gate-source voltage open drain - 40 \"
Ib drain current DC value - 180 |mA
Iom drain current peak value - 800 mA
Ptot totai power dissipation Tamp=25°C
(note 1) - 300 mwW
(note 2) - 250 mwW
Tstg storage temperature range —65 150 °C
T junction temperature - 150 |°C
Notes
1. Mounted on a ceramic substrate measuring 10 x 8 x 0.7 mm.
2. Mounted on a printed circuit board.
THERMAL RESISTANCE
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-a from junction to ambient note 1 430 KW
note 2 500 KW
Notes

1. Mounted on a ceramic substrate measuring 10 x 8 x 0.7 mm.

2. Mounted on a printed circuit board.

April 1995
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Product specification

N-channel vertical D-MOS transistor 2N7002
CHARACTERISTICS
T; = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT

V(BR)DSS drain-source breakdown voltage Ip=10 pA 60 90 - \Y
Vgs=0

Ipss drain-source leakage current Vps =48 V - - 1 HA
Vgs=0

tass gate-source leakage current Vps=0 - - 10 nA
+tVgs =15V

Vasith) gate-source threshold voltage Ip=1mA 0.8 - 3 \'
Vas = Vbs

Rbs(on) drain-source on-resistance Ip = 500 mA - 35 |5 Q
Vgs=10V
Ip=75mA - - 53 |Q
Vags=45V

Nid transfer admittance Ip =200 mA 100 |200 |- mS
Vps =10V

Ciss input capacitance Vps=10V - 25 40 pF
Vas =0
f=1MHz

Coss output capacitance Vps=10V - 22 30 pF
Vas=0
f=1MHz

Crss feedback capacitance Vps =10V - 6 10 pF
Vas=0

=1MHz

Switching times {see Figs 2 and 3)

ton turn-on time Ip =200 mA - - 10 ns
Vpp=50V
Vgs=0to 10V

toff turn-off time Ip =200 mA - - 15 ns
Vpp =50V
Vgs=0to 10V

April 1995
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Product specification

N-channel vertical D-MOS transistor 2N7002
Vpp =80V vo%
INPUT
3 10%
0%
0V
OUTPUT
L |
‘o ] 10%
son
—e! tgn le—0 —l g e
2288773.1 7288775

Fig.2 Switching time test circuit.

Fig.3 Input and output waveforms.

Pt N\

(mw) AN
N\
AN
@\

100
\\
0 (] 100
Tamp ©°C)

(1) On ceramic substrate.
(2) On printed circuit board.

Fig.4 Power derating curve.

MCa707
1800
Io
(mA)
1200
vgs = 10V .34
800 -
//
/ SV
400
4V
3v
°o 4 8 12 18
vps V)

Fig.5 Typical output characteristics; Tj = 25 °C.

April 1995
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N-channel vertical D-MOS transistor 2N7002
1800 MCB708 20 uCBT09
o Rps{on)
(mA) ()]
18
1200 V@ =3y
12
800
. y 4V
" / )J
/ == = 10V
% /4 ) 12 o 10 108 109 104
vgs )

1p (mA)

Fig.6 Typical transfer characteristic; Vps = 10 V; Fig.7 Typical on-resistance as a function of drain
Tj=25°C. current; Tj = 25 °C.

dag
\ i ——
NS e
zo \ cwﬂ;—-—
g !
Cras T |
0 1
) s 10 15 20 25
vps M)

Fig.8 Typical capacitances as a function of
drain-source voltage; Vgs = 0; f = 1 MHz;
Tj=25°C.
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Product specification

N-channel vertical D-MOS transistor 2N7002
2.4 MCBTO3 1.2 MCBT02
k k
V. 1.1
20 Y \\
L/
A 1.0
1.8 // \\
\\
12 0.9 <
\\
2 N
(i)

0.4 o7

Zs0 ) 50 100 4 150 50 o so 1 90) !

(1) Ip=500mA; Vgs =10 V.
(2 Ip=75mA;Vgs =45 V.

Fig.9 Temperature coefficient of drain-source
on-resistance;
Rps (on) at Tj
RDS(on) at25 °C

typical Rps(on)-

k =

Fig.10 Temperature coefficient of gate-source
threshold voltage;
VGs(m) at Tj

k= Vasan al25 °C

typical Vgsthy at 1 mA.

April 1995
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Product specification

o N P N SN
N-channel enhancement mode vertical

D-MOS transistor

FEATURES

¢ Direct interface to C-MOS, TTL,
etc.

¢ High-speed switching

¢ No secondary breakdown.

BS107
- ‘. .-~ _ . ___ ]

QUICK REFERENCE DATA

SYMBOL PARAMETER MAX. UNIT
Vps drain-source voltage (DC) 200 Vv

Vasth gate-source threshold voltage 2.4 \"

Ip drain current (DC) 150 mA
Rbson drain-source on-state resistance 28 Q

DESCRIPTION

N-channel enhancement mode
vertical D-MOS transistor in a TO-92
variant envelope. Intended for use as
a line current interruptor in telephone
sets and for applications in relay,
high-speed and line transformer
drivers.

PINNING - TO-92 variant

PIN DESCRIPTION
1 source
2 gate
3 drain

{%ﬂ

MAM146

Fig.1 Simplified outline and symbol.
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Product specification

N-channel enhancement mode vertical

: BS107

D-MOS transistor

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vbs drain-source voltage - 200 Vv
+Vaso gate-source voltage open drain - 20 \Y
b i drain current DC - 150 mA
Ipm drain current peak - 300 mA
Piot total power dissipation up to Tgmp =25 °C - 830 mwW
Tstg storage temperature range —65 150 °C
Tj operating junction temperature - 150 °C

THERMAL RESISTANCE

SYMBOL PARAMETER MAX. UNIT

Rthj-a from junction to ambient 150 K/W
April 1995 53



Philips Semiconductors

Product specification

N-channel enhancement mode vertical

. BS107
D-MOS transistor
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
V(BR)DSS drain-source breakdown Vgs=0 200 - - Vv
voltage Ib=10pA
Ibss drain-source leakage current | Vpg =130V - - 30 nA
Vas=0
Ipsx drain-source leakage current | Vpg =70V - - 1 nA
Vgs=0.2V
tlgss gate-source leakage current |tVgs =15V - - 10 nA
Vps =0
Vas(th) gate threshold voltage Ip=1mA 0.8 - 2.4 Y
Vbs = Vas
Rps(on) drain-source on-resistance Ip=20mA - 20 28 Q
Vgs=26V
Rps(on) drain-source on-resistance Ip =150 mA - 14 - Q
Vgs=10V
Y transfer admittance Ip = 250 mA 90 180 - mS
Vps=15V
Ciss input capacitance Vps=10V - 50 65 pF
Vas=0
f=1MHz
Coss output capacitance Vps=10V - 16 25 pF
Vags=0
f=1MHz
Crss feedback capacitance Vps=10V - 4 10 pF
Vas=0
f=1MHz
Switching times (see Figs 2 and 3)
ton switching-on time Ip =250 mA - 2 10 ns
Vpp =50V
Vgs=0to 10V
toff switching-off time Ip =250 mA - 4 20 ns
Vpp =50V
Vgs=0to 10V
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Product specification

N-channel enhancement mode vertical

D-MOS transistor

BS107

Vpp =50V

7288773.1

Fig.2 Switching time test circuit.

INPUT

OUTPUT

7288775

Fig.3 Input and output waveforms.

400 MCB717
Ip
(maA)
300 ———VGgg =10V
KL sv
4v
200 v
100
]
[+] 4 8 12 16
vos V)

Fig.4 Typical output characteristics; T; = 25 °C.

MCB713

ves V)

Fig.5 Typical transfer characteristic; Vps = 10 V;
Tj=25°C.

April 1995
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N-channel enhancement mode vertical

. BS107
D-MOS transistor
NCB718 NCB714
3 T s
o o ] c
(@ av
26 | i ﬁ (o)
s vl 40
2 H
10V
18 // . Ciss
i 7 AN
14 —-—-‘ // l \\
___{_.4 \{ coa
10 o Cree
1 10 100 1000 ¢ 10 20
Ip (mA) Vps (V)
Fig.6 Typical on-resistance as a function of drain Fig.7 Typical capacitances as a function of
current; T; = 25 °C. drain-source voltage; Vgs = 0; f = 1 MHz;
Tj=25°C.
2.8 weaziz 12 ucez11
E
2.4 AN \
Z
2 1
oy V
16 %8 \
/] N
L
12 0.8
2
0.8
/
l (1)
0.4 — - A 0.8
~50 o 100 1 pt
7(00) 50 0 50 100 - 150
(1) Ip=150 mA; Vgs =10V
(2) Ip=20mA;Vgs=26V Fig.9 Temperature coefficient of gate-source
. - . threshold voltage;
Fig.8 Temperature coefficient of drain-source
. Vasamat T;
on-resistance; k= _—220m " 1 .
Vv at25 °C
Rps om & T esam
k= Aos (o2l 25 °C' typical Vasn) at 1 mA.
typical Rps(on) at 150 mA/10 V
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N-channel enhancement mode vertical

D-MOS transistor BS107

1.0 MCB700
Piot
w)

0.8 \

N

0.6 A\

0.4 N

0.2 \\

N
% 50 100 150 200
Tamb (°C)
Fig.10 Power derating curve.
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D-MOS transistor

Product specification
S

N-channel enhancement mode vertical

BS107A

FEATURES

QUICK REFERENCE DATA

e Direct interface to C-MOS, TTL, Drain-source voltage Vbs max. 200 V
etc. Gate-source voltage (open drain) +Vgso max. 20 V
¢ High-speed switching Drain current (DC) Ib max. 250 mA
* No second breakdown Total power dissipation up 10 Tease =25 °C Py max. 06 W
Drain-source ON-resistance
DESCRIPTION Ip = 250 mA: Vs = 10 V R yp. 45 Q
b= rves = bSeM  max. 64 Q
N-channel enhancement mode
vertical D-MOS transistor in TO-92 Transfer admittance ) 200 mS
envelope and designed for use as line In = 250 MA: Vs = 25 V Y | min 00 m
current interrupter in telephone sets b »1GS s typ. 350 mS
and for application in relay,
high-speed and line-transformer
drivers.
PINNING - TO-92
1 =  source
2 = (Qate
3 = drain
PIN CONFIGURATION
1 i
/2
@3 —_—
_
g
MSB033
MBB076 - 1 S

Note: Various pinnings are available.

Fig.1 Simplified outline and symbol.
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Product specification

N-channel enhancement mode vertical

. BS107A
D-MOS transistor
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Drain-source voltage Vbs max. 200 V
Gate-source voltage (open drain) *Vaso max. 20 V
Drain current (DC) Ip max. 250 mA
Drain current (peak) Ipm max. 500 mA
Total power dissipation up to Tcaee = 25 °C Piot max. 06 W
Storage temperature Tstg -55t0 +150 °C
Junction temperature T; max. 150 °C
THERMAL RESISTANCE
From junction to ambient (note 1) Rihj-a = 125 K/W

Note

1. Transistor mounted on printed circuit board, max. lead length 4 mm, mounting pad for collector lead

min. 10 mm x 10 mm.

April 1995
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N-channel enhancement mode vertical

D-MOS transistor BS107A
CHARACTERISTICS
T; = 25 °C unless otherwise specified

Drain-source breakdown voltage

Ip=10pA; Vgs=0 V(BR)DSS min. 200 V
Drain-source leakage current

Vps =130 V;Vgs =0 Ipss max. 30 nA
Gate-source leakage current

Vas=15V;Vps=0 lgss max. 10 nA
Gate threshold voltage .

Ip=1mA; Vps = Vas Vasith) m':X ;g \\;
Drain-source ON-resistance

Ip = 250 MA: Vgg = 10 V Rbson xg'x_ g:i g

Ip = 100 mA; Vgs = 10V Roson v 60 @
Transfer admittance .

Ip = 250 mA; Vpg = 25 V lyss | g;g‘ ggg 22
Input capacitance at f = 1 MHz

Vps=25V;Vgs=0 Ciss typ. 45 pF
Output capacitance at f = 1 MHz

Vps =25V;Vgs =0 Coss typ. 15 pF
Feedback capacitance at f = 1 MHz

VDS =25V; VGS =0 Crss typ. 3.5 pF
Switching times (see Figs 2 and 3)

Ip =250 mA; Vpp =50 V; Vgs=0to 10 V ton typ. 5 ns

toff typ. 15 ns
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Product specification

N-channel enhancement mode vertical

. BS107A
D-MOS transistor
Vop =50V 90%
INPUT
F10%
>
L |
OUTPUT
0 Ip
500 i 10%
7 7288773.1 ton —> toff le—
7288775

Fig.2 Switching times test circuit.

Fig.3 Input and output waveforms.
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]

N-channel enhancement mode vertical

D-MOS transistor
L}

Product specification

BS108

FEATURES QUICK REFERENCE DATA
* Direct interface to C-MOS, TTL, SYMBOL PARAMETER MAX. | UNIT
etc.
H'Ch d switchi Vps drain-source voltage 200 Vv
* High-speed switching Ip DC drain current 250 mA
* No secondary breakdown. Rps(on) drain-source on-resistance 8 Q
Vas(th) gate-source threshold voltage 1.8 v

DESCRIPTION

N-channel enhancement mode

vertical D-
envelope,

MOS transistor in a TO-92
intended for use as a line

current interruptor in telephone sets
and for applications in relay,
high-speed and line transformer

drivers.
PINNING
PIN DESCRIPTION
1 source
2 gate
3 drain

o
23 — »}1

MSB033
MBBO76-1 g

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

N-channel enhancement mode vertical

D-MOS transistor B3108
LIMITING VALUES
In accordance with the Absolute Maximum System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Vps drain-source voltage - 200 \%
+Vgso gate-source voltage open drain - 20 \%
b DC drain current - 250 mA
lom peak drain current - 1 A
Piot total power dissipation up to Tamp = 25 °C (note 1) - 1 w
Tstg storage temperature range -65 150 °C
T; junction temperature - 150 °C
THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
Rihj-a from junction to ambient (note 1) 125 KW
Note
1. Device mounted on a printed-circuit board, maximum lead length 4 mm; mounting pad for the drain lead minimum
10 x10 mm
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
V(BR)DSS drain-source breakdown voltage Ip=10pA; Vgs=0 200 |- - \'
Ibss drain-source leakage current Vps =160 V; Vgs =0 - - 1 pA
lass gate-source leakage current +Vgs=20V; Vpg =0 - - 100 |nA
Vasi(th) gate-source threshold voltage Ip=1mA; Vgs = Vps 0.4 - 1.8 \Y
Rps(on) drain-source on-resistance Ip=100 mA; Vgs =28V - 5 8 Q

id transfer admittance Ip = 300 mA; Vpg = 25 V 200 [400 |- mS
Ciss input capacitance Vps =25 V; Vgs = 0; - 50 80 pF
f=1MHz
Coss output capacitance Vps =25 V; Vgs = 0; - 20 30 pF
f=1MHz
Crss feedback capacitance Vps =25 V; Vgs = 0; - 5 10 pF
f=1MHz
Switching times (see Figs 2 and 2)
ton turn-on time Ip =250 mA; Vpp =50 V; - 5 10 ns
Vgs=0to 10V
tott turn-off time Ip =250 mA; Vpp =50 V; - 20 30 ns
Vgs=0to 10 \"
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N-channel enhancement mode vertical

. BS108
D-MOS transistor
Voo 90 %
INPUT
__ S 10%
1oV l 90 %
JL o
0 s0Q OUTPUT
2 wsser | 10 %
= ton - toff
MBB692
Vpp =50 V
Fig.2 Switching times test circuit. Fig.3 Input and output waveforms.
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|

N-channel vertical D-MOS transistor BS170
S S A S TSN
DESCRIPTION QUICK REFERENCE DATA
N-channel enhancement mode Drain-source voltage Vps max. 60 V

vertical D-MOS transistor in TO-92

- I S e Gate-source voltage Vas max. 15V
variant envelope and intended for use . A
in relay, high-speed and Drain current _(D_C) _ o max. 500 m
line-transformer drivers. Total power dissipation up 10 Tamp =25 °C  Piot max. 830 mW

Junction temperature T max. 150 °C
FEATURES Drain-source ON-resistance

\ =10V, ip = 200 mA R max. 5 Q
. Very low RDS(on). Vgs=10V;ip=200m DS(on)
e Direct interface to C-MOS, TTL,
etc.
¢ High-speed switching.
¢ No secondary breakdown.
PINNING - TO-92 VARIANT
1 = source
2 = gate
3 = drain
PIN CONFIGURATION
d
1
2
3 b ——
— ]
= g
MAM146 S

Note: Various pin configurations available.

Fig.1 Simplified outline and symbol.
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Product specification

N-channel vertical D-MOS transistor BS170
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Drain-source voltage Vps max. 60 V
Drain-gate voltage Vpg max. 60 V
Gate-source voltage Vas max. 15 V
Drain current (DC) at T, = 25 °C Ib max. 500 mA
Total power dissipation up to Tamp = 25 °C Piot max. 830 mw
Storage temperature range Tstg -551t0 +150 °C
Junction temperature T; max. 150 °C
THERMAL RESISTANCE
From junction to ambient Rihj-a = 150 K/W
CHARACTERISTICS
Tj = 25 °C unless otherwise specified
Drain-source breakdown voltage . 60 V
min.
Vas = 0; Ip = 100 A V(er)DS typ. 90 V
Gate threshold voltage ) 08 V
min. .
Vgs = Vps; Ip=1mA Vas(ih) max. 30 V
Gate-source leakage current
VGS =15V; VDS =0 IGSoff max. 10 nA
Drain cut-off current
Vps=25V;Vgs=0 Ipss max. 0.5 pA
Drain-source ON-resistance (note 1)
_ o typ. 25 Q
VGS =10V; Ip =200 mA RDS(on) max. 50 Q
Forward transconductance (note 1)
Vps =10 V; Ip =200 mA; f = 1 kHz Ofs typ. 200 mS
Capacitances at f = 1 MHz 25 oF
typ.
Vps=10V;Vgs =0 Ciss n)ia)x. 40 SF
c typ. 22 pF
08 max. 30 pF
c typ. 6 pF
rs max. 10 pF
Switching times at Ip = 200 mA
Ip = 200 MA; Vpg = 50 V; typ- 4 ns
D MA; Vps = ; ton max. 10 ns
Ves=0to 10V toff typ. 4 ns
max. 10 ns
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N-channel vertical D-MOS transistor BS170

Note
1. t{,=80ps;8=0,01.

Vpp =50V
op 30% Y
INPUT
F10%
90%
10V
l l l OUTPUT
o !
° 10%
502
T tfon = —> toff te—
4 ¥ 7288773.1 7288775
Fig.2 Switching times test circuit. Fig.3 Input and output waveforms.
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P-channel enhancement mode vertical

D-MOS transistor BS208

FEATURES

¢ Direct interface to C-MOS
¢ High-speed switching d
* No secondary breakdown. 1

DESCRIPTION F——= ¢

P-channel enhancement mode
vertical D-MOS transistor in a TO-92 MAM149 s
envelope. Intended for use in relay,
high-speed and line transformer
drivers.

Fig.1 Simplified outline and symbol.

PINNING - TO-92

PIN DESCRIPTION
1 source
2 gate
3 drain

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

<

Vbs drain-source voltage (DC) - - -200
Vaso gate-source voltage (DC) open drain - - +20
[Ys | forward transfer admittance Ip =-200 mA; Vpg =-25 V 100 200 - mS

<

In drain current (DC) - - -0.2

Rps(on) drain-source on-state resistance | Vgg =-10 V; Ip = =200 mA - 10 14

s|o|>

Piot total power dissipation Tamb =25 °C - - 0.83
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P-channel enhancement mode vertical
BS208
D-MOS transistor &

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
-Vps drain-source voltage - 200 \
+Vaso gate-source voltage open drain - 20 \%
—Ip drain current DC - 0.2 A
—Ipm drain current peak value - 0.6 A
Piot total power dissipation Tamp =25 °C - 083 (W
Tetg storage temperature range -65 +150 °C
T; junction temperature - 150 °C

THERMAL RESISTANCE
SYMBOL PARAMETER MAX. UNIT
Rinj-a from junction to ambient 150 K/w
1.0 7294038
Ptot
(w)
08 N\
\\
0,6
\\
04 \\
N
0.2
N
0 AN
0 100 T,%) 200
Fig.2 Power derating curve.
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Product specification

P-channel enhancement mode vertical

. BS208
D-MOS transistor
CHARACTERISTICS
T; = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
-V(BR)DSS drain-source breakdown -Vgs=0 200 - - \'
voltage ~-lp=10pA
—Ipss drain-source leakage current |-Vps =130V - - 1 uHA
Vas=0
~lpss drain-source leakage current [-Vps=70V - - 25 HA
-Vgs=02V
—lass gate-source leakage current |-Vgg =20V - - 100 nA
Vps =0
-Vas(th) gate-source threshold Vas = Vps 0.8 - 28 |V
voltage -lp=1mA
Rps(on) drain-source on-resistance -Vgs=10V - - 14 Q
—lp =200 mA
[Yes | transfer admittance ~Vpg =25V 100 200 - mS
-lp = 200 mA
Ciss input capacitances note 1 - 55 90 pF
Coss output capacitance note 1 - 20 30 pF
Crss feedback capacitance note 1 - 5 15 pF
ton turn-on time note 2 - 5 10 ns
toff turn-off time note 2 - 20 30 ns
Notes
1. Measured at f = 1 MHz; -Vpg =25 V; Vgs = 0.
2. -Vgs=0to 10 V;-Ip =250 mA; -Vpp =50 V.
-Vpp =50V
INPUT
o
1T f
—1ov ouTPUT
500
7294272.1 totf le—
7294273
Fig.3 Switching times test circuit. Fig.4 Input and output waveforms.
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P-channel enhancement mode vertical
D-MOS transistor BS208

1000 . . . MCB145 1000 MCT:G
-1p /-Ves=10V -Ip L]
{m) I =48V (ma) B2
800 e 800 =
1V 4 AI
600 ’f 600 /
/ 5V ,’
wo| L/ o /
— 4vVi—
200 200
3V
Q o
0 5 10 15 20 25 ) 2 4 6 8 10
-Vps (V) -Vgs (V)
Fig.5 Typical output characteristics; Tj = 25 °C. Fig.6 Typical transfer characteristics;
VDS =-10 V; Tj =25 °C.
103 e iy 160
— ) S )Ir; c
7-Vgs =10V 5v—] P
- 1 L |
Ip { 120
(ma) / o — 4v—] \
102 80 \
} \ \.\\ .
1 1SS
} N
I 4 T
'\\\ Coss
P — N
10 o !
8 12 186 20 24 28 0 5 10 15 20 25
Rps(on) (M -Vps (V)
Fig.7 Typical on-resistance as a function of drain Fig.8 Typical capacitances as a function of
current; Tj = 25 °C. drain-source voltage; Vgs = 0; f = 1 MHz;
Tj=25°C.
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P-channel enhancement mode vertical

. BS208
D-MOS transistor
25 NCB73? 1.1 MCB738
k K \\
~
Z
2.0 v o
//
5 i \\
7
1 0.9
1.0 N,
> N
- 08
05
0 0.7
-50 0 50 00 150 -50 0 50 100 150
T; (°C) Tj (°C)
Fig.9 Temperature coefficient of drain-source Fig.10 Temperature coefficient of gate-source
on-resistance; threshold voltage;
K Rpsom at T K < Vasamat T :
Rps (ony at25 °C Vasnat 25 °C
typical Rps(on) at 200 mA/10 V. typical VGS(th) at 1 mA.
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P-channel enhancement mode vertical
D-MOS transistor

Product specification
L]

BS250

DESCRIPTION QUICK REFERENCE DATA
P-channel enhancement mode Drain-source voltage ~Vbs
verFiczatl D-M|OS tran;istor 'c;‘ E?‘gz Gate-source voltage (open drain)  +Vaso
variant envelope and intended for use . _
in relay, high-speed and Drain current _(D_C) . D
line-transformer drivers. Total power dissipation
up to Tamb =25°C ptot
FEATURES Drain-source ON-resistance
—ln = ;1 —Vgs =10V R
« Low Roson) Ip = 200 mA; -Vgs DS(on)
o Direct interface to C-MOS ,
Hioh od switchi Transfer admittance
* High-speed switc
gn-sp n9 —Ip = 200 MA; ~Vpg = 15 V Y |

max.

typ.

max.

typ.

125

o

mS

* No second breakdown

PINNING - TO-92 VARIANT

1 = source
2 = gate
3 = drain

PIN CONFIGURATION

@& =
N e —

Note: Various pinout configurations available.

MAM147

g

i

Fig.1 Simplified outline and symbol.
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Product specification

P-channel enhancement mode vertical

. BS250
D-MOS transistor
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Drain-source voltage -Vps max. 45 V
Gate-source voltage (open drain) +Vaso max. 20V
Drain current (DC) —lp max. 025 A
Drain current (peak value) —lpm max. 05 A
Total power dissipation up to Tymp = 25 °C (note 1) Piot max. 0.83 W
Storage temperature range Tetg -65 to + 150 °C
Junction temperature T max. 150 °C
THERMAL RESISTANCE
From junction to ambient (note 1) Rih j-a = 150 KW
Note
1. Transistor mounted on printed-circuit board, max. lead length 4 mm.
CHARACTERISTICS
T; = 25 °C unless otherwise specified
Drain-source breakdown voltage
-Ilp=100 HA; Ves =0 _V(BR)DSS min. 45 Vv
Drain-source leakage current
-Vbs=25V;Vgs =0 -lpss max. 0.5 uA
Gate-source leakage current
—VGS =15V; VDS =0 _IGSS max. 20 nA
Gate threshold voltage
min. 10 V
—lp=1mA; Vpg = Vgs -Vasith) max. 35 Vv
Drain-source ON-resistance s Q
. typ.
—lp =200 mA; -Vgs =10V RDS(on) max. 14 Q
Transfer admittance
—lp =200 mA; -Vps =15V [Yid typ. 125 mS
Input capacitance at f = 1 MHz 3 .
_ - . _ ) typ. 0p
Vps =10 V; Vgs =0 Ciss max. 45 pF
Output capacitance at f = 1 MHz .
_ _ . _ typ. 20 p
Vps=10V;Vgs =0 Coss max. 30 pF
Feedback capacitance at f = 1 MHz
~Vps=10V; Vgs =0 c typ. 5 pF
; rss max. 10 pF
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Product specification

P-channel enhancement mode vertical

. BS250
D-MOS transistor
Switching times (see Figs 2 and 3)
Ip = 200 MA; ~Vpp = 40 V; ~Vgs = 0 t0 10 V fon typ. 4 ns
b= VoD = rTYes = toft typ. 10 ns
[ —Vpp =40V T X 10%
INPUT
90%)-
10%
ip
OUTPUT
1T f
90%
-10Vv
509 — ton |le— —>l toff le—
7294273
% 7 7222045.1
Fig.2 Switching times test circuit. Fig.3 Input and output waveforms.
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Preliminary specification

N-channel enhancement mode
MOS transistor

BSH101

FEATURES

¢ High-speed switching

* No secondary breakdown

¢ Direct interface to C-MOS, TTL etc.

APPLICATIONS

» ‘Glue-logic’; interface between logic blocks and/or
periphery

o Relay driver
e General purpose switch.

DESCRIPTION

N-channel enhancement mode MOS transistorin a SOT23
package.

CAUTION

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

PINNING - SOT23

PIN SYMBOL DESCRIPTION

1 g gate

2 S source

3 d drain

2 1 d
g
t‘ 3 MAM273
Top view
Fig.1 Simplified outline and symbol.

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT

Vps drain-source voltage (DC) - 60 \"

Vsp source-drain diode forward voltage Vap=0;1s=05A - 1 \Y

Vas gate-source voltage (DC) - +20 \Y
Vasth gate-source threshold voltage Vps=Vgs;lp=1mA |1 2.8 \

Ib drain current (DC) Ts=80°C - 0.7 A
Rpson drain-source on-state resistance Vgs=10V;Ip =0.35A |- 0.6 Q

Ptot total power dissipation Ts=80°C - 0.5 W
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N-channel enhancement mode

MOS transistor BSH101

LIMITING VALUES

In accordance with the Absolute Maximum Rating System (IE 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vps drain-source voltage (DC) - 60 \
Vas gate-source voltage (DC) - +20 Vv
Ib drain current (DC) Ts =80 °C; note 1 - 0.7 A
Iom peak drain current note 2 - 2.8 A
Piot total power dissipation Ts=80°C - 0.5 w

Tampb = 25 °C; note 3 - 0.75 w
Tamb = 25 °C; note 4 - 0.54 w

Tstg storage temperature -55 +150 °C
T operating junction temperature -55 +150 °C
Source-drain diode
Is source current (DC) Ts=80°C - 0.6
Ism peak pulsed source current note 2 - 24

Notes

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

2. Pulse width and duty cycle limited by maximum junction temperature.

3. Device mounted on printed-circuit board with an Ry, -1, (ambient to tie-point) of 27.5 K/W.

4. Device mounted on printed-circuit board with an Ry, 5.4 (ambient to tie-point) of 90 K/W.

THERMAL CHARACTERISTICS

SYMBOL PARAMETER VALUE UNIT
Rihj-s thermal resistance from junction to soldering point 140 K/W
Rith j-a thermal resistance from junction to ambient 360 K/W
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Preliminary specification

N-channel enhancement mode

MOS transistor BSH10f
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
V(gRr)pss |drain-source breakdown voltage |Vgs =0;Ip = 10 uA 60 - - \Y
Vasth gate-source threshold voltage Vgs = Vps; Ip=1 mA 1 - 2.8 \
Ipss drain-source leakage current Vgs =0;Vps =48V - - 100 nA
lgss gate leakage current Vgs =120 V; Vpg =0 - - +100 |[nA
Rpson drain-source on-state resistance [Vgs=10V;Ip=0.35A - - 0.6 Q
Vgs=45V;Ip=0.17 A - - 0.9 Q
Ciss input capacitance Ves =0;Vps =48 V; f=1MHz - 67 - pF
Coss output capacitance Vgs=0;Vps =48 V; f=1MHz - 12 - pF
Crss reverse transfer capacitance Vgs =0;Vps =48 V;f=1MHz - 4 - pF
Qg total gate charge Vgs =10V; Vpp =30 V; - 2200 |- pC
Ib=0.35A; Tamp=25°C
Qas gate-source charge Vgs=10V;Vpp =30V, - 200 - pC
Ib=0.35A; Tamp=25°C
Qap gate-drain charge Vgs=10V;Vpp =30V; - 700 - pC
Ip=0.35A; Tgmp=25°C
ton turn-on switching time Vgs=0t010V;Vpp =30V; - 7 - ns
Ip=0.35A; Rgen =6 Q
td(on) turn-on delay time Vgs=0t010V;Vpp =30 V; - 4 - ns
Ip = 0.35 A; Rgen = 6 Q
1 fall time Vgs=0t010V;Vpp =30 V; - 3 - ns
Ip=0.35A; Rgen = 6 Q
tofs turn-off switching time Vgs=10t0 0 V; Vpp =30 V; - 17 - ns
ip=0.35A; Rgen = 6 O
ta(off) turn-off delay time Vgs=10t0 0 V; Vpp =30 V; - 10 - ns
Ip=0.35A;Rgen =6 Q
t rise time Vgs=10t0 0 V; Vpp =30 V; - 7 - ns
Ip=0.35A; Rgen =6 Q
Source-drain diode
Vsp source-drain diode forward Vap=0;ls=05A - — 1 \%
voltage
ter reverse recovery time Is = 0.5 A; di/dt = -100 A/us - tbf - ns
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N-channel enhancement mode
MOS transistor BSH102

FEATURES PINNING - SOT23

* High-speed switching PIN SYMBOL DESCRIPTION
* No secondary breakdown 1 9 gate

¢ Direct interface to C-MOS, TTL etc. 2 s source
3 d drain

APPLICATIONS

¢ ‘Glue-logic’; interface between logic blocks and/or
periphery

¢ Relay driver
o General purpose switch.

DESCRIPTION

N-channel enhancement mode MOS transistor in a SOT23 s
package.

—

I:I 3 MAM273

Fig.1 Simplified outline and symbol.

CAUTION Top view

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

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vps drain-source voltage (DC) - 30 Y
Vsp source-drain diode forward voltage Vep=0;ls=05A - 1 \Y
Vas gate-source voltage (DC) - ' - +20 \"
Vasth gate-source threshold voltage Vps=Vgs;lp=1mA |1 2.8 \Y
Ip drain current (DC) T,=80°C - 1 A
Rpson drain-source on-state resistance Vgs=10V;Ip=05A |- 0.3 Q
Piot total power dissipation Ts=80°C - 0.5 w
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N-channel enhancement mode

MOS transistor BSRIDE

LIMITING VALUES

In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vbs drain-source voltage (DC) - 30 \'
Vas gate-source voltage (DC) - +20 \"
b drain current (DC) Ts = 80 °C; note 1 - 1 A
lom peak drain current note 2 - 4 A
Piot total power dissipation Ts=80°C - 05 w

Tamb = 25 °C; note 3 - 0.75 W
Tamb = 25 °C; note 4 - 0.54 w

Tstg storage temperature -55 +150 °C
T; operating junction temperature -55 +150 °C
Source-drain diode
Is source current (DC) Ts=80°C - 0.6 A
Ism peak pulsed source current note 2 - 2.4 A

Notes

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

2. Pulse width and duty cycle limited by maximum junction temperature.

3. Device mounted on printed-circuit board with an Ry, a.tp (ambient to tie-point) of 27.5 K/W.

4. Device mounted on printed-circuit board with an Ry 4-tp (ambient to tie-point) of 90 K/W.

THERMAL CHARACTERISTICS
SYMBOL PARAMETER VALUE UNIT
Rihj-s thermal resistance from junction to soldering point 140 K/wW
Rihj-a thermal resistance from junction to ambient 360 KW
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Preliminary specification

N-channel enhancement mode

. BSH102
MQOS transistor
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
V(gRr)pss |drain-source breakdown voltage |Vgs =0;lp = 10 pA 30 - - \Y
Vasth gate-source threshold voltage Vgs = Vps; Ip=1mA 1 - 2.8 \'%
Ibss drain-source leakage current Vgs=0;Vps =24V - - 100 nA
lgss gate leakage current Vgs =120 V; Vps =0 - - +100 |[nA
Rpson drain-source on-state resistance |Vgs=10V;Ip=05A - - 0.3 Q
Vas =4.5V;1p=0.25A - - 045 |Q
Cies input capacitance Vgs =0;Vps =24 V;f=1MHz - 67 - pF
Coss output capacitance Vgs =0;Vps =24 V;f=1MHz - 27 - pF
Crss reverse transfer capacitance Vs =0;Vps =24 V;f=1MHz - 13 — pF
Qg total gate charge Vgs=10V;Vpp=15V; - 2250 |- pC
Ip=05A; Tamp=25°C
Qas gate-source charge Ves=10V;Vpp =15V, - 200 - pC
Ib=05A; Tamb =25°C
Qap gate-drain charge Vgs=10V; Vpp=15V; - 900 - pC
Ip=05A; Tamp = 25 °C
ton turn-on switching time Vgs=0t010V;Vpp=15V; - 8 - ns
Ip =0.5A; Rgen =6 Q
td(on) turn-on delay time Vgs=0t010V;Vpp =15V; - 4 - ns
Ip=0.5A; Rgen =6 Q
1 fall time Vgs=0t010V;Vpp =15V; - 4 - ns
Ip =0.5A; Rgen =6 Q
toff turn-off switching time Vgs=10to 0 V;Vpp =15V; - 13 - ns
Ip=0.5A;Rgen=6Q
td(otf) turn-off delay time Vgs=10to0V;Vpp =15V; - 9 - ns
Ip=0.5A; Rgen =6 Q
t rise time Vgs=10t0 0V;Vpp =15V, - 4 - ns
Ip=0.5 A; Rgen =6 Q
Source-drain diode
Vsp source-drain diode forward Vegp=0;ls=05A - - 1 \
voltage
ter reverse recovery time Is = 0.5 A; di/dt = —100 A/us - tbof - ns
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N-channel enhancement mode BSH103

MOS transistor
.|

FEATURES PINNING - SOT23
* High-speed switching PIN SYMBOL DESCRIPTION
¢ No secondary breakdown 1 g gate
¢ Direct interface to C-MOS, TTL etc. 2 S source
¢ Low threshold. 3 d drain
APPLICATIONS
e ‘Glue-logic’; interface between logic blocks and/or
periphery

¢ Relay driver
e General purpose switch 2 1 d
» Battery powered applications.

DESCRIPTION g

—

N-channel enhancement mode MOS transistorin a SOT23 lj
package. 3

MAM273
Top view

CAUTION

The device is supplied in an antistatic package.
The gate-source input must be protected against static Fig.1 Simplified outline and symbol.
discharge during transport or handling.

QUICK REFERENCE DATA

SYMBOL PARAMETERS CONDITIONS MIN. MAX. UNIT
Vps drain-source voltage (DC) - 30 Vv
Vsp source-drain diode forward voltage Vep=0;ls=05A - 1 \%
Vas gate-source voltage (DC) - +12 \Y
Vasth gate-source threshold voltage Vps=Vgs;lp=1mA |05 1.1 \
Ip drain current (DC) Ts=80°C - 0.9 A
Rpson drain-source on-state resistance Vgs=45V;Ip=045A |- 0.35 Q
Piot total power dissipation Ts=80°C - 0.5 w
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N-channel enhancement mode

MOS transistor BSH103

LIMITING VALUES

In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vps drain-source voltage (DC) - 30 \
Vas gate-source voltage (DC) - +12 \Y
Ip drain current (DC) Ts =80 °C; note 1 - 0.9 A
Iom peak drain current note 2 - 3.6 A
Ptot total power dissipation Ts=80°C - 0.5 w

Tamb = 25 °C; note 3 - 0.75 W
Tamb = 25 °C; note 4 - 0.54 w

Tstg storage temperature -55 +150 °C
T operating junction temperature -55 +150 °C
Source-drain diode
Is source current (DC) s =80°C - 0.6 A
Ism peak pulsed source current note 2 - 2.4 A

Notes

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

2. Pulse width and duty cycle limited by maximum junction temperature.

3. Device mounted on printed-circuit board with an Ry a.1p (ambient to tie-point) of 27.5 K/W.

4. Device mounted on printed-circuit board with an Rih a-tp (@ambient to tie-point) of 90 K/W.

THERMAL CHARACTERISTICS
SYMBOL PARAMETER VALUE UNIT
Rth j-s thermal resistance from junction to soldering point 140 KW
Rth j-a thermal resistance from junction to ambient 360 K/W
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Preliminary specification

N-channel enhancement mode

. BSH103
MQOS transistor
CHARACTERISTICS
T; = 25 °C unless otherwise specified.

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

V(Br)pss | drain-source breakdown voltage |Vgs =0;Ip =10 uA 30 - - \Y

Vasth gate-source threshold voltage Vgs = Vps; Ip=1mA 0.5 - 1.1 Vv

Ibss drain-source leakage current Vgs=0;Vps =24V - - 100 nA

lgss gate leakage current Vgs =12V;Vps =0 - - +100 |nA

Rpson drain-source on-state resistance |Vgs=4.5V;Ip=0.45A - - 0.35 Q
Vags=25V;Ip=022A - - 0.52 Q

Ciss input capacitance Vgs=0;Vps =24 V;f=1MHz - 87 - pF

Coss output capacitance Vas=0;Vps=24V;f=1MHz - 27 - pF

Crss reverse transfer capacitance Vgs=0;Vps=24V;f=1MHz - 13 - pF

Qg total gate charge Vgs=10V;Vpp =15V, - 3800 |- pC
Ip=0.45A; Tamp =25 °C

Qgs gate-source charge Vgs=10V;Vpp =15V, - 100 - pC
Ip=0.45A; Tamp =25 °C

Qcp gate-drain charge Vgs=10V;Vpp =15V; - 850 - pC
Ip=0.45A; Tamp =25 °C

ton turn-on switching time Vgs=0t010V;Vpp =15V; - 6 - ns
Ip=0.45 A; Rgen =6 Q

td(on) turn-on delay time Vgs=0t0 10V;Vpp =15V; - 3 - ns
Ip=0.45A; Rgen =6 Q

t fall time Vgs=0t010V;Vpp=15V; - 3 - ns
Ip=0.45A; Rgen =6 Q

Yot turn-off switching time Vgs=10to0V;Vpp =15V; - 16 - ns
ip=045A; Rgen=6Q

td(off) turn-off delay time Vgs=10to0V;Vpp=15V; - 13 - ns
Ip=0.45A; Rgen =6 Q

tr rise time Vgs=10to 0 V;Vpp=15V; - 3 - ns
Ip=0.45 A; Rgen =6 Q

Source-drain diode

Vsp source-drain diode forward Vap=0;ls=05A - - 1 Vv

voltage
ter reverse recovery time Is =0.5 A; di/dt = —100 A/us - tbf - ns
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.-~ |

N-channel enhancement mode
H1
MOS transistor BSH105

FEATURES PINNING - SOT23
» High-speed switching PIN SYMBOL DESCRIPTION
¢ No secondary breakdown 1 g gate
o Direct interface to C-MOS, TTL, etc. 2 s source
¢ Very low threshold. 3 d drain
APPLICATIONS
» 'Glue-logic’: interface between logic blocks and/or
periphery
¢ Relay driver 2 1 d

General purpose switch
Battery powered applications.

DESCRIPTION

N-channel enhancement mode MOS transistorina SOT23 t‘ 3
SMD package. Top view

MAM273

CAUTION

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

Fig.1 Simplified outline and symbol.

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vps drain-source voitage (DC) - i2 \"
Vsp source-drain diode forward voltage Vep=0;1s=05A - 1 \'
Vas gate-source voltage (DC) - 18 \Y
Vasth gate-source threshold voltage Vps = Vgs; Ip =1 mA 0.4 - Vv
Ip drain current (DC) Ts=80°C - 15 A
Rpson drain-source on-state resistance Vgs=45V;Ip=08A - 0.12 Q
Piot total power dissipation Ts=80°C - 0.5 w
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N-channel enhancement mode

MQOS transistor BSH105

LIMITING VALUES

In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vps drain-source voltage (DC) - 12 Vv
Vas gate-source voltage (DC) - +8 \"
Ip drain current (DC) Ts = 80 °C; note 1 - 1.5 A
lom peak drain current note 2 - 6 A
Piot total power dissipation Ts=80°C - 0.5 w

Tamb = 25 °C; note 3 - 0.75 W
Tamb = 25 °C; note 4 - 0.54 w

Tetg storage temperature -55 +150 °C
T operating junction temperature -55 +150 °C
Source-drain diode
Is source current (DC) Ts=80°C - 0.6 A
Ism peak pulsed source current note 2 - 2.4 A

Notes

1. T is the temperature at the soldering point of the drain lead.

2. Pulse width and duty cycle limited by maximum junction temperature.

3. Device mounted on a printed-circuit board with a Ry a.tp (@ambient to tie-point) of 27.5 K/W.

4. Device mounted on a printed-circuit board with a Ry .o (ambient to tie-point) of 90 K/W.

THERMAL CHARACTERISTICS
SYMBOL PARAMETER VALUE UNIT
Rth j-s thermal resistance from junction to soldering point 140 KIW
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N-channel enhancement mode

MOS transistor BSH105
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
V(sr)pss | drain-source breakdown voltage Vgs =0;lp =10 pA 12 - - \Y
Vasth gate-source threshold voltage Vgs = Vps; Ip=1mA 04 - - \'
Ibss drain-source leakage current Vgs=0;Vps=9.6V - - 100 nA
lgss gate leakage current Vgs =18 V;Vps =0 - - +100 [nA
Rpson drain-source on-state resistance Vgs=4.5V;Ip=08A - - 120 mQ
Vags=25V;Ip=08A - - 150 |mQ
Vags=18V;lp=04A - - 230 |mQ
Ciss input capacitance Vgs=0;Vps=9.6V;f=1MHz - tbf. |- pF
Coss output capacitance Vgs=0;Vps=9.6V;f=1MHz - tbhf |- pF
Crss reverse transfer capacitance Vgs=0;Vps=9.6V;f=1MHz - tbf. |- pF
Qg total gate charge Vgs=6V;Vpp=6V;Ip=1A; - tbf. |- pC
Tamb =25 °C
Qgs gate-source charge Vop=6V;lp=1A; Tamp=25°C |- tbf. |- pC
Qep gate-drain charge Vop=6V;lp=1A; Tamp=25°C |- thf. |- pC
Switching times
td(on) turn-on delay time Vgs=0t06V;Vpp=61V; - tbf. |- ns
Ip=1A;Rgen=6Q
t fall time Vgs=0t06V;Vpp =6V, - tbf. |- ns
Ip=1A;Rgen=6Q
ton turn-on switching time Vgs=0t06V;Vpp =6V, - tbf. |- ns
Ip=1A;Rgen=6Q
td(off) turn-off delay time Vgs=61t00V;Vpp=6V; - tbf. |- ns
ip=1A;Rgen=6Q
t; rise time Vgs=6t00V;Vpp=6V; - tbf. |- ns
Ip=1A; Rgen=6Q
toff turn-off switching time Vgs=6t00V;Vpp=6V,; - tbf. |- ns
Ip=1A; Rgen=6Q
Source-drain diode
Vsp source-drain diode forward voltage |[Vgp=0;ls=05A - - 1 \Y
ter reverse recovery time Is = 0.5 A; di/dt = -100 A/us - tbf. |- ns
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Objective specification

N-channel enhancement mode
MOS transistor

BSH106

FEATURES

* High-speed switching

¢ No secondary breakdown

o Direct interface to C-MOS, TTL, etc.
e Very low threshold.

APPLICATIONS

» 'Glue-logic’: interface between logic blocks and/or
periphery

Relay driver
General purpose switch
Battery powered applications.

DESCRIPTION

N-channel enhancement mode MOS transistor in a
SOT363 SMD package.

CAUTION

The device is supplied in an antistatic package.

discharge during transport or handling.

The gate-source input must be protected against static

PINNING - SOT363

PIN SYMBOL DESCRIPTION
1 d drain
2 d drain
3 g gate
4 s source
5 d drain
6 d drain

O
H1 Hz Hs
Top view

Fig.1 Simplified outline and symbol.

MAM366

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vps drain-source voltage (DC) - 12 \

Vsp source-drain diode forward voltage Vep=0;ls=05A - 1 Y

Vgs gate-source voltage (DC) - +8 \Y
Vasth gate-source threshold voltage Vps=Vgs;lp=1mA (0.4 - \

) drain current (DC) Ts=80°C - 1.8 A
Rpson drain-source on-state resistance Vgs=45V;Ip=09A |- 0.14 Q

Piot total power dissipation Ts=80°C - 0.8 w
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Objective specification

N-channel enhancement mode

. BSH106
MOS transistor

LIMITING VALUES

In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vbs drain-source voltage (DC) - 12 \
Vas gate-source voltage (DC) - 18 Vv
Ib drain current (DC) Ts =80 °C; note 1 - 1.8 A
Iom peak drain current note 2 - 7.2 A
Piot totai power dissipation Ts=80°C - G.8 w

Tampb = 25 °C; note 3 - 11 w
Tamp = 25 °C; note 4 - 0.7 w

Tstg storage temperature -55 +150 °C
T operating junction temperature -55 +150 °C
Source-drain diode
Is source current (DC) Ts=80°C - 1 A
Ism peak pulsed source current note 2 - 4 A

Notes

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

2. Pulse width and duty cycle limited by maximum junction temperature.

3. Device mounted on a printed-circuit board with a Ry a-tp (ambient to tie-point) of 27.5 K/W.

4. Device mounted on a printed-circuit board with a Ry, 5.4 (@mbient to tie-point) of 90 K/W.

THERMAL CHARACTERISTICS
SYMBOL PARAMETER VALUE UNIT
Rinj-s thermal resistance from junction to soldering point 87.5 K/W
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Objective specification

N-channel enhancement mode MOS

. BSH106
transistor
CHARACTERISTICS
T; = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
V(BR)pss | drain-source breakdown voltage Vgs=0;Ip =10 pA 12 - - Vv
Vasth gate-source threshold voltage Vgs = Vps; Ip=1mA 0.4 - - \'
Ibss drain-source leakage current Vgs=0;Vps=9.6V - - 100 nA
lgss gate leakage current Vgs=18V;Vps =0 - - +100 |nA
Rbson drain-source on-state resistance Ves=45V;Ip=09A - - 140 mQ
Ves=25V;lIp=09A - - 180 mQ
Vgs=18V;Ip=04A - - 270 mQ
Ciss input capacitance Vgs=0;Vps=9.6V;f=1MHz |- t.b.f. - pF
Coss output capacitance Vas=0;Vps=9.6V;f=1MHz |- t.b.f. - pF
Cres reverse transfer capacitance Vgs=0;Vps=9.6V;f=1MHz |- t.b.f. - pF
Qg total gate charge Vgs=6V;Vpp=6V; - tb.f. - pC
Ip=0.9A; Tamp=25°C
Qgs gate-source charge Vpp=6V;Ilp=0.9A; - t.b.f. - pC
Tamb =25 °C
Qb gate-drain charge Vpp=6V;Ilp=0.9A; - t.b.f. - pC
Tamb =25 °C
Switching times
td(on) turn-on delay time Vgs=0t06V;Vpp =6V, - tb.f. = ns
Ip=09A;Rgen=6Q
1 fall time Vgs=0to6V;Vpp =61V, - t.b.f. - ns
Ip=0.9 A; Rgen =6 Q
ton turn-on switching time Vgs=01t06V;Vpp =6V, - t.b.f. - ns
Ip=0.9A;Rgen =6 Q
td(ott) turn-off delay time Vgs=61t00V;Vpp =6V, - t.b.f. - ns
Ip=0.9A;Rgen=6Q
t rise time Vgs=6t00V;Vpp=6V,; - t.b.f. - ns
Ip=0.9A;Rgen=6Q
tofs turn-off switching time Ves=61t00V;Vpp=6V, - t.b.f. - ns
Ip=0.9A;Rgen =6Q
Source-drain diode
Vsp source-drain diode forward voltage | Vgp = 0; Is = 0.5 A - - 1 \
ter reverse recovery time Is = 0.5 A; di/dt = —100 A/us - t.b.f. - ns
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Objective specification

P-channel enhancement mode
MOS transistor

FEATURES

* High-speed switching

* No secondary breakdown

e Direct interface to C-MOS, TTL, etc.
¢ Very low threshold.

APPLICATIONS

¢ 'Glue-logic’: interface between logic blocks and/or
periphery

¢ Relay driver

o Power switching

« Battery powered applications.

DESCRIPTION

P-channel enhancement mode MOS transistor in a SOT23
SMD package.

CAUTION

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

BSH205
PINNING - SOT23
PIN SYMBOL DESCRIPTION

1 g gate
2 s source
3 d drain

2 1 d

9
j 3 MAM188 s
Top view
Fig.1 Simplified outline and symbol.

QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vps drain-source voltage (DC) - -12 \
Vsp source-drain diode forward voltage Vep=0;ls=-05A - -1 \%
Vas gate-source voltage (DC) - +8 \Y;
Vasth gate-source threshold voltage Vps =Vgs; Ip=—1 mA -0.4 - \Y
Ip drain current (DC) T,=80°C - -1 A
Rpson drain-source on-state resistance Vgs=—45V;lp=-05A |- 0.3 Q
Piot total power dissipation T,=80°C - 0.5 w
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P-channel enhancement mode

MQOS transistor BSH205

LIMITING VALUES

In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vbs drain-source voltage (DC) - -12 \"
Vas gate-source voltage (DC) - +8 Vv
Ip drain current (DC) Ts = 80 °C; note 1 - -1 A
Ibm peak drain current note 2 - -4 A
Piot total power dissipation Ts=80°C - 0.5 W

Tamb = 25 °C; note 3 - 0.75 w
Tamb = 25 °C; note 4 - 0.54 w

Tstg storage temperature -55 +150 °C
T; operating junction temperature -55 +150 °C
Source-drain diode
Is source current (DC) s=80°C - -0.6 A
Ism peak pulsed source current note 2 - -24 A

Notes

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

2. Pulse width and duty cycle limited by maximum junction temperature.

3. Device mounted on a printed-circuit board with a Ry a-tp (ambient to tie-point) of 27.5 K/W.

4. Device mounted on a printed-circuit board with a Ry, a.t (ambient to tie-point) of 90 K/W.

THERMAL CHARACTERISTICS
SYMBOL PARAMETER VALUE UNIT
Rinj-s thermal resistance from junction to soldering point 140 K/W
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Objective specification

P-channel enhancement mode

MOS transistor BSH205
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
V(sr)bss | drain-source breakdown voltage Vgs=0;Ip=-10 pA -12 - - \Y
Vasth gate-source threshold voltage Vgs = Vps; Ip=—-1 mA -04 |- - \Y
Ibss drain-source leakage current Vgs =0; Vps=-9.6 V - - -100 [nA
lass gate leakage current Vgs =18 V;Vps =0 - - +100 |nA
Rbson drain-source on-state resistance Vgs=-4.5V;ip=-05A - - 0.3 Q
Vags=-25V;Ip=-05A - - 038 [Q
Vgs=-18V;lp=-0.3 A - - 057 [Q
Ciss input capacitance Vgs=0;Vps=-9.6V;f=1MHz |- tbf. |- pF
Coss output capacitance Vgs =0;Vps=-9.6V;f=1MHz |- tbf |- pF
Crss reverse transfer capacitance Vgs=0;Vps=-9.6V;f=1MHz |- t.b.f. - pF
Qg total gate charge Vgs=-6V;Vpp=-6V; - tbf. |- pC
Ip=-0.85A; Tgmp =25°C
Qas gate-source charge Vpp =—6 V;lp=-0.85 A; - tbf. |- pC
Tamb = 25 °C
Qep gate-drain charge Vpp = -6 V;Ip=-0.85A; - tbf |- pC
Tamp =25 °C
Switching times
td(on) turn-on delay time Vgs=0t0o-6V;Vpp=-6V,; - tbf. |- ns
Ip=-0.85A; Rgen =6 Q
1 rise time Vgs=0to-6V;Vpp=-6V, - t.b.f. — ns
Ip=-0.85A; Rgen =6 Q
ton turn-on switching time Vgs=0t0o-6V;Vpp=-6V, - tbf |- ns
Ip=-0.85A; Rgen =6 Q
td(off) turn-off delay time Vgs=—61t00V; Vpp =-6V; - t.b.f. - ns
Ip=-0.85A; Rgen =6 Q
t; fall time Vgs=—61t00V;Vpp=-6V,; - t.b.f. - ns
Ip=-0.85A; Rgen =6 Q
tof turn-off switching time Vgs=-6t00V;Vpp=-6V, - t.b.f. - ns
Ip=-0.85A; Rgen = 6 Q
Source-drain diode
Vsp source-drain diode forward voltage |Vgp =0;ls=-0.5A - - -1 \Y
ter reverse recovery time ls =-0.5 A; di/dt = 100 A/us - tbf. |- ns
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Objective specification

P-channel enhancement mode
MOS transistor

BSH206

FEATURES

» High-speed switching

¢ No secondary breakdown

o Direct interface to C-MOS, TTL, etc.
e Very low threshold.

APPLICATIONS

¢ 'Glue-logic’: interface between logic blocks and/or
periphery

o Relay driver

e Power switching

o Battery powered applications.

DESCRIPTION

P-channel enhancement mode MOS transistor in a
SOT363 SMD package.

PINNING - SOT363

PIN SYMBOL DESCRIPTION
1 d drain
2 d drain
3 g gate
4 S source
5 d drain
6 d drain

Top view

CAUTION

The device is supplied in an antistatic package.

discharge during transport or handling.

The gate-source input must be protected against static

Fig.1 Simplified outline and symbol.

MAM367

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT

Vps drain-source voltage (DC) - -12 \Y

Vsp source-drain diode forward voltage |Vgp=0;ls=-05A - -1 Vv

Vas gate-source voltage (DC) - +8 \"
Vasth gate-source threshold voltage Vps = Vgs; Ip = -1 mA -0.4 - Vv

Ip drain current (DC) Ts=80°C - -1.2 A
Rpson drain-source on-state resistance Vgs=-45V;lp=-06A |- 0.36 Q

Piot total power dissipation Ts=80°C - 0.8 W
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Objective specification

P-channel enhancement mode

MOS transistor BOFE08

LIMITING VALUES

In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vbs drain-source voltage (DC) - -12 \Y
Vas gate-source voltage (DC) - 8 \Y
Ip drain current (DC) Ts =80 °C; note 1 - -1.2 A
Iom peak drain current note 2 - -4.6 A
Piot total power dissipation Ts=80°C - 0.8 W

Tamp = 25 °C; note 3 - 1.1 w
Tamb = 25 °C; note 4 - 0.7 w

Tstg storage temperature -55 +150 °C
T operating junction temperature -55 +150 °C
Source-drain diode
Is source current (DC) Ts =80 °C - -1 A
Ism peak pulsed source current note 2 - -4 A

Notes

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

2. Pulse width and duty cycle limited by maximum junction temperature.

3. Device mounted on a printed-circuit board with a Ry a.tp (ambient to tie-point) of 27.5 K/W.

4. Device mounted on a printed-circuit board with a Ry a.tp (ambient to tie-point) of 90 K/W.

THERMAL CHARACTERISTICS
SYMBOL PARAMETER VALUE UNIT
Rih j-s thermal resistance from junction to soldering point 87.5 K/W
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Objective specification

P-channel enhancement mode

MOS transistor BSH206
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
V(BR)bss | drain-source breakdown voltage Vgs =0;Ip=-10 pA -12 - - Vv
Vasth gate-source threshold voltage Vgs = Vps;Ib=-1mA -0.4 - - \Y
Ipss drain-source leakage current Vgs =0; Vps=-9.6 V - - -100 |nA
lgss gate leakage current Vgs=18V;Vps =0 - - +100 |nA
Rpson drain-source on-state resistance Vgs=-45V;Ip=-06 A - - 0.36 Q
Vgs=-25V;Ip=-06A - - 0.45 Q
Vas=-1.8V;lp=-0.3A - - 067 |Q
Ciss input capacitance Ves=0;Vps=-9.6V;f=1MHz |- t.b.f. - pF
Coss output capacitance Vgs=0;Vps=-9.6V;f=1MHz |- tb.f. - pF
Crss reverse transfer capacitance Vgs=0;Vps=-9.6V;f=1MHz |- t.b.f. - pF
Qg total gate charge Ves=-6V;Vpp=-6V, - tb.i. - pC
Ip=-0.6 A; Tamp=25°C
Qas gate-source charge Vop=-6V;Ip=-0.6A; - t.b.f. - pC
Tamb =25 °C
Qap gate-drain charge Vop=-6V;lp=-06A; - t.b.f. - pC
Tamb =25 °C
Switching times
td(on) turn-on delay time Vgs=0to-6V;Vpp=-6V; - t.b.f. - ns
Ip=-0.6 A; Rgen =6 Q
t, rise time Vgs=0t0o-6V;Vpp =-6V, - t.b.f. - ns
Ip=-0.6 A; Rgen =6 Q
ton turn-on switching time Vgs=0to-6V;Vpp=-6V,; - t.b.f. - ns
Ip=-0.6 A;Rgen=6Q
ta(otf) turn-off delay time Vgs=-6t00V;Vpp =-6V, - t.b.f. - ns
Ip=-0.6 A; Rgen =6 Q
t fall time Vgs=—-6t00V;Vpp=-6V, - tb.f. - ns
Ip=-0.6 A; Rgen =6 Q
tost turn-off switching time Vgs=-6t00V;Vpp=-6V, - t.b.f. - ns
Ip=-0.6 A; Rgen =6 Q
Source-drain diode
Vsp source-drain diode forward voltage | Vgp = 0; Is = -0.5 A - - -1 \Y
ter reverse recovery time Is =—0.5 A; di/dt = 100 A/us - t.b.f. - ns
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Product specification

N-channel enhancement mode vertical

D-MOS transistors

BSN10; BSN10A

FEATURES QUICK REFERENCE DATA
* Direct interface to C-MOS, TTL, SYMBOL PARAMETER MAX. UNIT
et_c' . Vps drain-source voltage 50 \Y
* High-speed switching Ip DC drain current 175 mA
* No secondary breakdown. Rps(on) drain-source on-resistance 15 Q
Vas(th) gate-source threshold voltage 1.8 \
DESCRIPTION
N-channel enhancement mode
vertical D-MOS transistor in a TO-92
envelope, intended for use in general
purpose fast switching applications.
PINNING 1 d
PIN DESCRIPTION 23 e——
BSN10 R— g
gate
MSB033
2 drain MBB076 - 1 S
3 source
BSN10A

1 source

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

3 drain

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vps drain-source voltage - 50 \%
+Vaso gate-source voltage open drain - 20 \

Ip DC drain current - 175 mA
lom peak drain current - 300 mA
Ptot total power dissipation up to Tamp = 25 °C (note 1) - 830 mW
Tetg storage temperature range -65 150 °C
T junction temperature - 150 °C
THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
Rinj-a from junction to ambient (note 1) 150 K'W
Note

1. Device mounted on a printed circuit board, maximum lead length 4 mm.

April 1995
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Product specification

N-channel enhancement mode vertical
D-MOS transistors

BSN10; BSN10A

CHARACTERISTICS
Tj = 25 °C unless otherwise specified.

Fig.2 Power derating curve.

Vgs = 0;f=1MHz; Tj= 25 °C.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
V(BR)DSS drain-source breakdown voltage |Ip =10 pA;Vgs=0 50 - - \'
loss drain-source leakage current Vps=40V;Vgs=0 - - 1 HA
tlgss gate-source leakage current +tVgs=20V; Vps =0 - - 100 nA
Vasith) gate-source threshold voltage Ip=1mA; Vgs = Vps 0.4 - 1.8 Vv
Rbson) drain-source on-resistance Ip=100 mA; Vgs =10V - 8 15 Q

Ip=100 mA;Vgs=5V - 12 20 Q
Ip=10mA;Vgs =25V - 18 30 Q
Vid transfer admittance Ip=100 mA; Vpg = 10 V 40 80 - mS
Ciss input capacitance Vps=10V;Vgs=0;f=1MHz |- 8 15 pF
Coss output capacitance Vps=10V;Vgs=0;f=1MHz |- 7 15 pF
Crss feedback capacitance Vps=10V;Vgs=0;f=1MHz |- 2 5 pF
Switching times
ton turn-on time Ip=100mA; Vpp =20V, - 2 5 ns
Vgs=0to 10V
toft turn-off time lp =100 mA; Vpp =50V, - 5 10 ns
Vgs=0to 10V
1 A 30 MRA781
Rt
(W) C
0.8 \ (pF)
08 \\ 20
A\
\ 10
\ \ (1)
0.2 R ()
\ @)
0 0
o 50 100 150 200 0 5 10 15 20 25
Tamb (°C) Vps (V)

Fig.3 Capacitance as a function of drain-source
voltage, typical values.
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N-channel enhancement mode vertical
D-MOS transistors

BSN10; BSN10A

MRA782

12

]
500 Vgs =10V
Ip /1
v
(mA) V8% ’
400 7 /’
///
300 // 2
W
/ v 4V
200 /
V)
¢ 3V
100 5V
0
0 4 Vps V)
T,=25°C.

Fig.4 Typical output characteristics.

MRA783

e /
(mA) /

400 4

200
100
4
00 2 4 6 8 10

Vas (V)

Vps =10 V; T; = 25 °C.

Fig.5 Typical transfer characteristics.

24
Aps(on)
o)

16

Tj=25°C.

MRA788
LRAR T T 7 T ll]‘
VGS=2,5V 4Vl 5V
/
A 1
y
t7v
]
0V
A
10 1000
Ip (mA)

Fig.6 Drain-source on-resistance as a function of
drain current, typical values.

MRAA787

Rps (on)
«Q)

0 2 4 8 8 10
Ves V)

Vps =0.1 V; Tj= 25 °C.

Fig.7 Drain-source on-resistance as a function of
gate-source voltage, typical values.
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N-channel enhancement mode vertical

D-MOS transistors

BSN10; BSN10A

MRA784
2
K //
@
16 4
ot
7
1.2 //
Z
0.8 >~
e
0.4
50 0 50 100 150
Tj (°C)
Ros on) 8t T

k= —bSem = |
Rpos (on) a1 25 °C

Typical Rps(on) at 100 mA/10 V.
(1) Ip=10mA;Vgs=25V.
(2) Ip=100mA; Vgs=10V.

Fig.8 Temperature coefficient of drain-source
on-resistance.

MRA785

1.2

11 \
\

0.9 AN

0.8
0.7
-50 0 50 0 o 150
T; (°C)
k = Yasan) atT;
Vasan) 25 °C

Typical Vgsgn) at 1 mA.

Fig.9 Temperature coefficient gate-source
threshold voltage.
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N-channel enhancement mode
vertical D-MOS transistor BSN20

FEATURES PINNING - SOT23

¢ Direct interface to C-MOS, TTL, etc. PIN SYMBOL DESCRIPTION
¢ High-speed switching 1

g gate
* No secondary breakdown. 2 s source

3 d drain

APPLICATIONS

¢ Thin and thick film circuits

¢ General purpose fast switching applications.

DESCRIPTION

N-channel enhancement mode vertical D-MOS transistor
in a SOT23 SMD package.

—

CAUTION H 3 MAM273

Top view

The device is supplied in an antistatic package.
The gate-source input must be protected against static Marking code: M8p.
discharge during transport or handling.

Fig.1 Simplified outline and symbol.

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MAX. UNIT
Vps drain-source voltage (DC) 50 \Y
Ip drain current (DC) 100 mA
Rpson drain-source on-state resistance Ip=100mA;Vgs =10V 15 Q
Vasth gate-source threshold voltage Ip =1mA;Vgs = Vps 1.8 \'
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Product specification

N-channel enhancement mode

vertical D-MOS transistor BSN20
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vps drain-source voltage (DC) - 50 Vv
Vaso gate-source voltage (DC) open drain - 120 Vv
Ip drain current (DC) — 100 mA
lom peak drain current - 300 mA
Piot total power dissipation upto Tamp=25°C; note 1 | — 300 mwW

up to Tamp =25 °C; note 2 |- 250 mwW
Tstg storage temperature -65 +150 °C
T junction temperature - 150 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rih j-a thermal resistance from junction to ambient | note 1 430 K/W
note 2 500 KW
Notes to the Limiting values and Thermal characteristics
1. Device mounted on a ceramic substrate, 10 x 8 x 0.7 mm.
2. Device mounted on a printed-circuit board.
CHARACTERISTICS
T; = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
V(BR)DSS drain-source breakdown voltage |Vgs=0;Ilp=10pA 50 - - Vv
VGsth gate-source threshold voltage Vps =Vgs;Ib=1mA 0.4 - 1.8 \"
Ipss drain-source leakage current Vgs =0;Vps =40V - - 1 A
lgss gate-source leakage current Vps =0; Vgs =120V - - +100 |nA
Rpson drain-source on-state resistance |Vgg=10V;Ip =100 mA - 8 15 Q

Vgs =5 V;Ip = 100 mA - 14 20 Q
Vgs=2.5V;Ip =10 mA - 18 30 Q
nysl forward transfer admittance Vps =10 V; Ip = 100 mA 40 80 - mS
Ciss input capacitance Vgs=0;Vps=10V;f=1MHz - 8 15 pF
Coss output capacitance Vgs=0;Vps=10V;f=1MHz - 7 15 pF
Cres reverse transfer capacitance Vgs=0;Vps =10 V;f=1 MHz - 2 5 pF
Switching times
ton turn-on time Vgs=0to 10 V; Vpp =20 V; - 2 5 ns
Ip =100 mA
tost turn-off time Vgs=10t00V;Vpp=20V; - 5 10 ns
Ip = 100 mA
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N-channel enhancement mode
vertical D-MOS transistor

BSN20

MBB755

0.4
Piot
w)
(1)
N
0.2 & \
’ NN
NN
N
N
\\
: A\
0 50 100 150 200

Tamb (°C)

(1) Mounted on a ceramic substrate.
(2) Mounted on a printed-circuit board.

Fig.2 Power derating curves.

MRA781

30

(PF)

20

()

0

I\
A
5

0
Vps (V)

Vas =0; Tj=25°C; f=1MHz.
(1) Cis.
@) Cos.
(3) Crs-

Fig.3 Capacitance as a function of drain source
voltage; typical values.

MRA782

T T
500 Vas =10V
Ip / =]
(mA) // P
400 // v
/
300 // °
//
//)/ 4v
200
/%
4 3V
100 25V
1
0
0 4 8 ypsw)
Tj=25°C.

Fig.4 Typical output characteristics.
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(mA)
/
300 /

200

100 /

Vas (V)

Vps =10 V; Tj= 25 °C.

Fig.5 Typical transfer characteristics.
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N-channel enhancement mode

. . BSN20
vertical D-MOS transistor
MDA163 MDA162
24 ] 80
R
Rpbson / ?g)" " ‘
@ oA \
60
. \
@ \
40 \
8 3) A
\
20
\\\
O1 10 102 108 0 0 2 4 6 8 10
Ip (MA) Vas V)
Tj =25°C.
(1) Vas=25V.
(2) Vas=5V. Vps = 0.1 V; Tj = 25 °C.
(3) Vas=10V.

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

Fig.7 Drain-source on-state resistance as a
function of gate-source voltage; typical

- —esth
Voo al 25°C

Typical Vgsin at 1 mA.

Fig.8 Temperature coefficient of gate-source
threshold voltage.

function of drain current; typical values. values.
MRA785 MRA784
1.2 2
k k //
1.1 \ (2y
\ 1.6 /
)
1 /
N 12 ,/
0.9 AN \
R 08 /
0.8 /
0.7 0.4
-50 0 50 100 150 -50 0 50 0 150
T (°C) Tj )
T.
Ve at T, k= oson 8T}

Rpson a1 25 °C

(1) Ip=10mA;Vgs=25V.
(2) Ip=100mA; Vgs=10V.

Fig.9 Temperature coefficient of drain-source
on-state resistance.
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N-channel enhancement mode
vertical D-MOS transistor BSN20owW

FEATURES PINNING - SOT323
» Direct interface to C-MOS, TTL, etc. PIN SYMBOL DESCRIPTION
* High-speed switching 1 g gate
« No secondary breakdown. 2 s source
3 d drain
APPLICATIONS
o Thin and thick film circuits
* General purpose fast switching applications. l:l 3 d
DESCRIPTION
N-channel enhancement mode vertical D-MOS transistor ?
in a 3 pin plastic SOT323 SMD package. 1 2 e
Top view MAM356
CAUTION
The device is supplied in an antistatic package. The Marking code: M8t.

gate-source input must be protected against static

discharge during transport or handling. Fig.1 Simplified outline and symbol.

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MAX. UNIT
Vps drain-source voltage (DC) 50 \Y
Vasth gate-source threshold voltage 1.8 VvV
Ip drain current (DC) 80 mA
Rpson drain-source on-state resistance 15 Q
Piot total power dissipation Tamb <25 °C; note 1 200 mwW
Note

1. Device mounted on a printed-circuit board.
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Product specification

N-channel enhancement mode

vertical D-MOS transistor BSNEOW
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vps drain-source voltage (DC) - 50 '
Vaso gate-source voltage (DC) open drain - +20 "

Ip drain current (DC) - 80 mA

Iom peak drain current - 300 mA

Piot total power dissipation Tamb <25 °C; note 1 - 200 mwW

Tstg storage temperature -65 +150 °C

T; operating junction temperature -65 +150 °C
THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE UNIT

Rihj-a thermal resistance from junction to ambient | note 1 625 KW
Note to the Limiting values and Thermal characteristics
1. Device mounted on a printed-circuit board.
CHARACTERISTICS
T; = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
V(BR)DSS drain-source breakdown voltage |Vgs =0;lp =10 pA 50 - - \Y
Vasth gate-source threshold voltage Vgs = Vps;lb=1mA 0.4 - 1.8 Vv
Ipss drain-source leakage current Vgs =0;Vps =40V - - 1 HA
lgss gate-source leakage current Vgs =120 V;Vps =0 - - +100 |nA
Rpson drain-source on-state resistance |Vgs=10V;Ip =80 mA - 8 15 Q

Ves=5V;Ip=80mA - 14 20 Q
Vas=25V;Ip =10 mA - 18 30 Q
Ciss input capacitance Vgs=0;Vps=10V;f=1MHz - 8 15 pF
Coss output capacitance Vas=0;Vps=10V;f=1MHz - 7 15 pF
Crss reverse transfer capacitance Vgs=0;Vps=10V;f=1MHz - 2 5 pF
Switching times
ton turn-on time Ves=0t010V;Vpp=20V; - 2 5 ns
Ip =80 mA
toft turn-off time Vas=10t00V;Vpp=20V; - 5 10 ns
Ip =80 mA
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N-channel enhancement mode

. . BSN20W
vertical D-MOS transistor
MDA183 MRA781
300 30
P Cc
Wm) (PF)
200 20
\\
N\ \
N
1% \\ 10 ~ (1)
\ — @
C \ o
0 0 50 100 150 200 % 5 10 15 20 25
Tamb (°C) Vps (V)

Vgs = 0; Tj=25°C; f =1 MHz.
(1) Ciss-
(2) Coss-
(3) Crss.
Device mounted on a printed-circuit board.

Fig.3 Capacitance as a function of drain-source

Fig.2 Power derating curve. voltage; typical values.
MRA782 MRA783
T T 1
500 Vas =10V 500 Ve
) ya L] )
(mA) // A (mA) /
400 / 7 400 4
.4 /
/4 sV /
300 / 300
W /
V 4v 200
200
e
3V
100 25V 100 /
4
00 4 8 00 2 4 6 8 10
Vps (V) Vags (V)
Tj=25°C. Vps =10 V; Tj= 25 °C.
Fig.4 Output characteristics; typical values. Fig.5 Transfer characteristics; typical values.
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N-channel enhancement mode

R BSN20W
vertical D-MOS transistor
MDA163 MDA162
24 80
R
Rpson / I?g)on ‘
Q) A \
60
16
@ l
40 \
8 [€) 1
N
20
\\\
0 1 10 10 10 0
lD (mA) 0 2 4 6 8 VGS (V;O
Tj=25°C.
(1) Vgs=25V.
(2) Vgs=5V.
(3) Vas=10V. Vps =0.1V; Tj=25°C.

Fig.6 Drain-source on-state resistance as a
function of drain current; typical values.

Fig.7 Drain-source on-state resistance as a function
of gate-source voltage; typical values.
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Typical Vgsth at 1 mA.

Fig.8 Temperature coefficient of gate-source
threshold voltage.
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Typical Rpson at 100 MA/ 10 V.

(1) Ip=10mA;Vgs=25V.

(2) Ip=100mA; Vgs=10V.

Fig.9 Temperature coefficient of drain-source
on-state resistance.
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N-channel enhancement mode vertical ]
D-MOS transistor BSN205; BSN205A

DESCRIPTION QUICK REFERENCE DATA

N-channel enhancement mode Drain-source voltage Vps max. 200 V

vertical D-MOS transistor in a TO-92 Gate-source voltage (open drain) +Vaso max. 20 V
variant envelope. Designed primarily

as a line current interrupter in Drain current .(D‘C) ' o max. 300 mA
telephone sets, it can also be applied ~ Total power dissipation up to

in other applications such as inrelays, Tamp = 25 °C Piot max. 1w
line and high speed transformer Drain-source ON-resistance
drivers etc. . . typ. 45 Q
Ip =400 mA; Vgs =10V RDS(on) r?;ax 6 Q
FEATURES Transfer admittance . 200 mS
« Direct interface to C-MOS, TTL, _ . _ min. m
o Ip = 400 MA; Vps =25V [ Yl typ. 350 mS

¢ High-speed switching
¢ No secondary breakdown
¢ Low Rpsion)

PINNING - TO-92 VARIANT

BSN205 BSN205A
1 =gate 1 =source
2 =drain 2 =gate
3 =source 3 =drain
PIN CONFIGURATION
d
1
2
3 _—y—
[———] g
MAM148 S
Note: various pinout configurations available.
Fig.1 Simplified outline and symbol.
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Product specification

N-channel enhancement mode vertical

D-MOS transistor

BSN205; BSN205A

RATINGS

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

Drain-source voltage

Gate-source voltage (open drain)

Drain current (DC)
Drain current (peak)

Total power dissipation up to Tamp = 25 °C (note 1)

Storage temperature range
Junction temperature

THERMAL RESISTANCE

From junction to ambient (note 1)

Note

1.

min. 10 mm x 10 mm.

CHARACTERISTICS

T; = 25 °C unless otherwise specified

Drain-source breakdown voltage
Ip=10puA;Vgs =0

Drain-source leakage current
Vps =160 V;Vgs =0

Gate-source leakage current
VGS =20V, VDS =0

Gate threshold voltage
Ip =1 mA; Vps = Vgs

Drain-source ON-resistance
Ip =400 mA; Vgs =10 V

Transfer admittance
Ip = 400 mA; Vps=25V

Input capacitance at f = 1 MHz
Vps =25 V; Vgg =0

April 1995
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Transistor mounted on printed-circuit board, max. lead length 4 mm, mounting pad for drain lead

Vps max. 200 V
+ Vgso max. 20 V
Ip max. 300 mA
Iom max. 1.2 A
Piot max. 1 W
Tsig -65t0+ 150 °C
T max. 150 °C
Rinja = 125 KW
V(BR) DSS min. 200 V
Ipss max. 1 pA
lgss max. 100 nA
min. 08 V
Vasi) max. 28 V
typ. 4 Q
Ros(on) max. 6 Q
Y min. 200 mS
Vsl typ. 350 mS
c typ. 45 pF
'ss max. 60 pF



Philips Semiconductors

Product specification

N-channel enhancement mode vertical

D-MOS transistor

BSN205; BSN205A

Output capacitance at f = 1 MHz

typ. 15 pF
Vps = 25 V; Vgs =0 Coss max. 25 pF
Feedback capacitance at f = 1 MHz
typ. 3.5 pF
Vps=25V;Vgs =0 Cres max. 10 pF
Switching times (see Figs 2 and 3)
ip = 250 mA; VDD =50V
typ. 5 ns
= t

Vgs=0to 10V on max. 10 ns

t typ. 15 ns

oft max. 20 ns

VDD =50V
90%
INPUT
y 10%
oV
l I l 90%
0 o OUTPUT

SOQE _/ 10%
7 7 7288773.1 — ton e = toff '
7288775

Fig.2 Switching time test circuit.

Fig.3 Input and output waveforms.
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N-channel enhancement mode vertical BSN254
D-MOS transistors BSN254A
L ... .-}

DESCRIPTION QUICK REFERENCE DATA
N-channel enhancement mode Drain-source voltage Vbs max. 250 V
vertical D-MOS transistors in TO-92 Drain current (DC) Ib max. 300 mA
variant envelope and designed for N oo
use as line current interrupters in Tota?l power dussnpat{on up to Tamp =25 °C Ptot max. 1 W
telephone sets and for application in Drain-source on-resistance ¢ 50 Q
relay, high-speed and Ip=300mA; Vgs=10V Rps(on) yp- ’
i i max. 70 Q
line-transformer drivers.
Gate-source threshold voltage Vgsgn) ~ max. 2V
FEATURES
e Direct interface to C-MOS, TTL, PINNING (BSN254)
etc.

igh-speed switchin ! -gate
e High-speed switching 2 _drain
¢ No second breakdown 3 = source

Low Rps (on)

PINNING (BSN254A)

1 =source
2 =gate
3 =drain
PIN CONFIGURATION - TO-92 VARIANT
d
1
/2 /'i\
3 JR— — 1
= c——
P — g
MAM146 S

Note: Various pinnings are available on request.

Fig.1 Simplified outline and symbol.
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N-channel enhancement mode vertical BSN254
D-MOS transistors BSN254A
RATINGS
Limiting values in accordance with the Absolute Maximum System (IEC 134)
Drain-source voltage Vps max. 250 V
Gate-source voltage (open drain) *+Vaso max. 20 V
Drain current (DC) Ip max. 300 mA
Drain current (peak) ipm max. 12 A
Total power dissipation up to Tamp = 25 °C (note 1) Piot max. 1 W
Storage temperature range Tetg —-65t0+ 150 °C
Junction temperature T max. 150 °C
THERMAL RESISTANCE
From junction to ambient (note 1) Rihj-a = 125 KW

Note

1. Device mounted on printed-circuit board, max. lead length 4 mm, mounting pad for drain lead min. 10 mm x 10 mm.

CHARACTERISTICS
Tj = 25 °C unless otherwise specified

Drain-source breakdown voltage
Ip=10pA; Vgs =0

Drain-source leakage current
VDS =200V; VGS =0

Gate-source leakage current
+Vgs=20V;Vps=0

Gate threshold voltage
Ip=1mA; Vps = Vgs

Drain-source on-resistance
Ip =300 mA; Vgg =10V

Ib=20mA;Vgs =24V
Transfer admittance

Ip =300 MA; Vpg =25V

Input capacitance at f = 1 MHz
Vps =25V; Vgs =0
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N-channel enhancement mode vertical BSN254
D-MOS transistors BSN254A

Output capacitance at f = 1 MHz

typ. 20 pF
Vps=25V;Vgs =0 Coss max. 30 pF
Feedback capacitance at f = 1 MHz
Vbs =25 V: Vgs =0 c typ. 5 pF
i Vas rss max. 15 pF
Switching times (see Figs 2 and 3) 5
= . _ . _ typ. ns
Ip =250 mA; VDD =50V; VGS =0to10V ton max. 10 ns
typ. 20 ns
Loft max. 30 ns
Vpp =50V oo )
INPUT
F1o%
v s0%
0 I l 1‘ OUTPUT
D
500 I 10%
4 7 7288773.1 fon toff
7288778
Fig.2 Switching times test circuit. Fig.3 Input and output waveforms.
1,0 7294052 2000 MCB360
Prot Ip
w) \ (mA)
08 \ 1600 Vgs =10 V. 1=
\ 6 V\ <17
b -4
5v\/"&/:”
06 N 1200 =
\ - Z
4V
04 800 A
%
N
0.2 \\ 400 3Vi—
\ 2V
0 200 00 2 4 6 8 10
0 100
Ta (°c) Vps )
Fig.4 Power derating curve. Fig.5 Output characteristics; Tj = 25 °C; typical
values.
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N-channel enhancement mode vertical BSN254
D-MQOS transistors BSN254A
MCB355 MCB356
2000 104
Ip
(mA) Ip
1600 —= = (mA)
pad Ves =10V| 5V
,f 103 - 4V
1200 / 17 -
. f 3v3
800 A
/ 102
e /
% 2 4 8 10 05 p 8 12 16
vgs (V) RpS(on) (@)
Fig.6 Transfer characteristic; Vpg = 10 V; Fig.7 On-resistance as a function of drain current;
T; = 25 °C; typical value. Tj = 25 °C; typical values.
MCB359
200 MCB358
c
1.2
(pF)
160 K P
1.0
120 N
80 \‘ Ciss 08
N
40
~~~—l__| Coss 0.6
~ Crss
0 T —-50 0 50 100 150
0 5 10 15 20 25 T; (°0)
Vps (V)
Fig.9
) Vasmat Tj
Fig.8 Capacitances as a function of drain-source k = V.. at?5°C’
voltage; Vgs = 0; f = 1 MHz; Tj =25 °C; GS(th)
typical values. Vas(th) at 1 mA; typical values
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N-channel enhancement mode vertical BSN254
D-MOS transistors BSN254A
2.8 MCB357
k
2.4 /‘

2.0 Ves = 10¥ 7

V
16 AN A
. 7
A/
/A Ip=20mA
12 y Vgs =2.4V |
0.8 /,/
=
0.4
-50 0 50 100 150
T (°c)
Fig.10
K - RDS(on) at Tj

~ Rps (om 2t 25 °C’

typical values.
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N-channel enhancement mode vertical BSN274; BSN274A

D-MOS transistor
— - |
FEATURES QUICK REFERENCE DATA
» Direct interface to C-MOS, TTL, SYMBOL PARAMETER MAX. UNIT
" | -
;:t.c hdue t(; OW. thr?shold voltage Vps drain-source voltage 270 \Y
* High speed switching o drain current (DC) 250 | mA
*. No secondary. breakdown Rps(on) drain-source on-resistance 8 Q
Vas(th) threshold voltage 2 \Y
DESCRIPTION
Silicon n-channel enhancement PINNING (BSN274)
mode vertical D-MOS transistor in
TO-92 variant envelope and intended PIN DESCRIPTION
for use as a line current interruptor in 1 gate
telephone sets and for applications in > drai
relay, high speed and line transformer rain
drivers. 3 source

PINNING (BSN274A)

PIN DESCRIPTION
1 source
2 gate
3 drain

Note: Other pinnings are available on request.

PIN CONFIGURATION - TO-92 VARIANT

d
1
2
3 ==
— ]
— g
MAM146 S

Fig.1 Simplified outline and symbol.
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N-channel enhancement mode vertical
D-MOS transistor

BSN274; BSN274A

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

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vps drain-source voltage - 270 Vv
+Vaso gate-source voltage open drain - 20 Vv
Ip drain current DC - 250 mA
lom drain current peak - 1 A
Piot total power dissipation up to Tamp = 25 °C (note 1) - 1 w
Tetg storage temperature range -65 150 °C
T operating junction temperature - 150 °C

THERMAL RESISTANCE
SYMBOL PARAMETER VALUE UNIT
Rth j-a from junction to ambient (note 1) 125 KW
Notes

1. Transistor mounted on printed circuit board, maximum lead length 4 mm, mounting pad for drain leads minimum
10 mm x 10 mm.

CHARACTERISTICS
T; = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
V(BR)DSS drain-source breakdown voltage |Vgs =0 270 - - \"
Ip=10pA
Ipss drain-source leakage current Vps =220V - - 1 pA
Vas=0
tlgss gate-source leakage current +tVgs =20V - - 100 nA
Vps =0
Vasith) gate threshold voltage Ib=1mA 0.8 - 2 \"
Vbs = Vas
Rps(on) drain-source on-resistance Ip =250 mA - 6.5 8 Q
Vas=10V
Rps(on) drain-source on-resistance Ip=20 mA - 9 14 Q
Vgs =24V
[Yis | transfer admittance Ip = 250 mA 200 400 - mS
Vps=25V
Ciss input capacitance Vps=25V — 65 90 pF
Vgs=0
f=1MHz
Coss output capacitance Vps=25V - 20 30 pF
Vas=0
f=1MHz
April 1995 118




Philips Semiconductors

Product specification

N-channel enhancement mode vertical
D-MOS transistor

BSN274; BSN274A

Fig.2 Switching time test circuit.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Crss feedback capacitance Vps=25V - 5 15 pF
Vgs=0

f=1MHz
Switching times (see Figs 2 and 3)
ton switching-on time ip =250 mA - 5 i0 ns
Vpp=50V
Vgs=0to10V
toff switching-off time Ip =250 mA - 20 30 ns
Vpp=50V
Vgs=0to10V
Vpp =50V 90%
INPUT
_{ 10%
90%
v
I l ‘ OuTPUT
p
10%
50 pea—
—l  Uan | — el ot e
W Wy 22887730

Fig.3 nput and output waveforms.
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D-MOS transistors

FEATURES

e Direct interface to C-MOS, TTL,
etc.

* High-speed switching

* No secondary breakdown.

DESCRIPTION

N-channel enhancement mode
vertical D-MOS transistor in a TO-92
variant envelope, intended for use as
a line current interruptor in telephone
sets and for applications in relay,
high-speed and line transformer
drivers.

PINNING - TO-92 variant

Product specification
e - ]

N-channel enhancement mode vertical

BSN304; BSN304A
L ]

PIN DESCRIPTION
BSN304
1 gate
2 |drain
3 source
BSN304A
1 source
2 |gate
3 |drain

QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. [ MAX.
Vbs drain-source voltage - 300 |V
Ip DC drain current - 250 |mA
Piot total power dissipation | up to Tmp =25°C |- 1 W
+Vaso gate-source voltage | open drain - 20 \Y
Rbs(on) drain-source Ip = 250 mA; - 8 Q
on-resistance Vgs=10V
Vas(of) gate-source cut-off Ip=1mA; 0.8 2 Y
voltage Vas = Vps
d

7@%

MSB034

Fia.1 Simnlified o1
Fig.1 Simplitiea o

MBBO76 - 1

tline and symbol.

S

April 1995
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Philips Semiconductors Product specification

N-channel enhancement mode vertical

D-MOS transistors BSN304; BSN304A

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. | MAX. | UNIT
Vps drain-source voltage - 300 \"
+Vaso gate-source voltage open drain - 20 \'
Ip DC drain current - 250 mA
Ipm peak drain current - 1 A
Piot total power dissipation up to Tamp = 25 °C; note 1 - 1 W
Tetg storage temperature —65 +150 |°C
T operating junction temperature - 150 °C
THERMAL RESISTANCE
SYMBOL PARAMETER THERMAL RESISTANCE
Rthj-a from junction to ambient; note 1 125 K/'W
Note

1. Device mounted on an epoxy printed-circuit board, maximum lead length 4 mm; mounting pad for the drain lead
minimum 10 mmz2.

STATIC CHARACTERISTICS
Tj = 25 °C unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. [ MAX. | UNIT
V(BR)DSS drain-source breakdown voltage Ip=10pA;Vgs =0 300 |- - \)
*lass gate-source leakage current tVgs=20V;Vps=0 - - 100 |nA
Vas(th) gate-source threshold voltage Ip =1mA; Vps = Vas 08 |- 2 Y
Rps(on) drain-source on-resistance Ip=250mA; Vgs=10V - 6.7 8 Q
Ib=20mA;Vgs =24V - 7.9 14 Q

Ibss drain-source leakage current Vps =240 V;Vgs =0 - - 100 |[nA

id transfer admittance Ip =:250 mA; Vpg = 25 V 200 [380 |- mS

Ciss input capacitance Vps=25V;Vgs =0; - 57 90 pF
f=1MHz

Coss output capacitance Vps =25V; Vgs = 0; - 15 30 pF
f=1MHz

Crss feedback capacitance Vps =25V; Vgs = 0; - 2.6 15 pF
f=1MHz

Switching times (see Figs 2 and 3)

ton turn-on time Ip =250 mA; Vpp =50 V; - 25 10 ns
Vgs=0to 10V

toff turn-off time Ip =250 mA; Vpp =50 V; - 17 30 ns
VGS =10to0V
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Product specification

N-channel enhancement mode vertical

D-MOS transistors

BSN304; BSN304A

Vpp =50V

ol !
1
ov D
50 Q

7 MSA631

Fig.2 Switching times test circuit.

90 %

INPUT

7 10%

90 %

OUTPUT

10 %

MBB692

Fig.3 Input and output waveforms.

Fig.4 Power derating curve.

MAC238

12
Prot
w)

08

04

0

0 50 100 150
Ty (°C)

MRAC234
150
c
(pF)
100
\ T P
50
\C\ K
——— Crss
oo s 10 15 20 5
Vos V1

Vas = 0; f=1MHz; Tj= 25 °C.

Fig.5 Capacitance as a function of drain-source
voltage, typical values.
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Product specification

N-channel enhancement mode vertical

D-MOS transistors

BSN304; BSN304A

MRC237

12

‘o f
W, P=10W

/% 40V
08 -~ asv
1
08 \ 30V
: \
04
25V
N
02 N 20V
% “ Vos M1 12
Tj =25 °C.

Fig.6 Typical output characteristics.

Ip ! //
[ /
2] [
o /
[
0.4 [
r
02 I
/

Vps =10 V; Tj=25°C.

Fig.7 Typical transfer characteristics.

% MAC29
[T 1 THIT
RDS(DI\) V3S =2V {25V 3V‘
Q) 35V
20
U H av
e
:.0‘.01 0.1 1 2
Ip (A
Tj=25°C.

Fig.8 Drain-source on-resistance as a function of
drain current, typical values.

Rps(on)
Q)

1§

10 -

Yes ™

Vps = 100 mV; T; = 25 °C.

Fig.9 Drain-source on-resistance as a function of
gate-source voltage, typical values.
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N-channel enhancement mode vertical _
D-MOS transistors BSN304; BSN304A

3 MRC2¢1
[ i
i
102t 5A", H ==zz: ==zzI: Li =m=aas
—1 0.5 3 " -
Rinj-a FHHHE i " 1)1
W) T 02 B
i | §] S ’
0.1 I o
10 3 =
::o‘.og Tl
11 188
1 ! - -—
oo¢ 1 = m
oo as

L
= .10
i ]

I ERTII -

1™

10°% 1074 107 102 10! 1 10 102 10°
tp (9
Fig.10 Transient thermal resistance from junction to ambient as a function of pulse time.
3 MRCx2
'p 1 -t ====i
A (1) T tp=
P 10 us
N gt
v S, \‘:“ 100us
107! ) N 1ms
] = 10
= S+
100 ms
L e tp 1] AN e
2 G'T N T
00
C , -
o
- tp T t
lem
1073 P TTR Y 3 s
1 10 10 Vos V) 10
8 =0.01; Tamp = 25 °C.
(1) Rops(on) limitation.
Fig.11 SOAR curve.

April 1995 124



Philips Semiconductors

Product specification

N-channel enhancement mode vertical

D-MOS transistors

BSN304; BSN304A

25
k
\ ay
A @
7
1.5 Z
. /
y 4
1
0.5
]
~50 (] 50 100 150
T °c)
Rps (o) at Tj

K= Roson 325 T

Typical Rps(on);

(1) Ip =250 mA; Vgg =10 V.
(2) Ip=20mA; Vgg = 2.4 V.

Fig.12 Temperature coefficient of
drain-source on-resistance.

Kk =

MACZS
1.25 =
k \\
‘ o
\
'\\
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(. X.]
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[+]
~50 0 50 100 150
Tj (°C)
Vasam atT;
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Fig.13 Temperature coefficient of gate-source
threshold voltage.
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Product specification

/|
N-channel enhancement mode vertical

D-MOS transistor

BSP030

FEATURES

» High speed switching
¢ No secondary breakdown
* Very low on-state resistance.

APPLICATIONS

e Motor and actuator drivers
¢ Power management
¢ Synchronized rectification.

DESCRIPTION

N-channel enhancement mode vertical D-MOS transistor
in a 4-pin plastic SOT223 SMD package.

PINNING - SOT223

CAUTION

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

QUICK REFERENCE DATA

PIN SYMBOL DESCRIPTION
1 g gate
2 d drain
3 S source
4 d drain
4
N L d
g9
] s
1 2 3
MAMO54 - 1
Top view
Fig.1 Simplified outline and symbol.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT

Vps drain-source voltage (DC) - 30 \Y

Vsp source-drain diode forward voltage Is=125A - 1 \

Vas gate-source voltage (DC) - +20 \
Vasth gate-source threshold voltage Ip=1mA;Vps=Vgs |1 2.8 \"

Ip drain current (DC) Ts=100°C - 10 A
Rpson drain-source on-state resistance Ip=5A;Vgs =10V - 0.03 Q

Piot total power dissipation Ts=100°C - 5 w
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Product specification

N-channel enhancement mode vertical

D-MOS transistor BSP030

LIMITING VALUES

In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vbs drain-source voltage (DC) - 30 \
Vas gate-source voltage (DC) - +20 Vv
Ip drain current (DC) Ts =100 °C; note 1 - 10 A
Iom peak drain current note 2 - 40 A
Piot total power dissipation Ts=100°C - 5 w

Tamb = 25 °C; note 3 - 3.3 w
Tamb = 25 °C; note 4 - 1.25 W

Tstg storage temperature -65 +150 °C
T; operating junction temperature -65 +150 °C
Source-drain diode
Is source current (DC) Ts=100°C - 5 A
Ism peak pulsed source current note 2 - 20 A

Notes

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

2. Pulse width and duty cycle limited by maximum junction temperature.

3. Value based on printed-circuit board with a Ry 5.1p (ambient to tie-point) of 27.5 K/W.

4. Value based on printed-circuit board with a Ry a.4p (ambient to tie-point) of 90 K/W.

THERMAL CHARACTERISTICS
SYMBOL PARAMETER VALUE UNIT
Rihj-s thermal resistance from junction to soldering point 10 KW

1997 Mar 13
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Product specification

N-channel enhancement mode vertical

D-MOS transistor
15 MGD716 1 02 MGD717
I
Pt D Pa N
) ) 7 AT
[PR¢ \\\\_ NI\ (TN
10 D AN D, N Ll
. A N 1S A s+
° Z N b ~ -l xﬁl ]
SN N \\ Y 50 us ||
PN T 100 1
! ~F1ms {
~ 10msH
C t R DA
P P Y 100 ms
i I 3= DC
101 £
L tle | Ot
P T
0 10—2_1 L i ,
0 50 100 150T i 200 10 1 10 Vo 10
S
8§=0.01; Tg =100 °C.
(1) Rpson limitation.
Fig.2 Power derating curve. Fig.3 SOAR.
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N-channel enhancement mode vertical

. BSPO030 -
D-MOS transistor
CHARACTERISTICS
T; = 25 °C; unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP.| MAX. | UNIT
V(sRr)Dss | drain-source breakdown voltage Vgs =0;Ip =10 pA 30 - - \Y
Vasth gate-source threshold voltage Vgs =Vps;lp=1mA 1 - 2.8 \Y
Ibss drain-source leakage current Vgs=0;Vps=24V - - 500 nA
lgss gate leakage current Vgs=120V;Vpg =0 - - +100 |nA
Rpson drain-source on-state resistance Vgs=45V;lp=25A - - 0.05 Q
Vags=10V;lp=5A - - 0.03 Q
Ciss input capacitance Vgs=0;Vps=24V;f=1MHz - 750 |- pF
Coss output capacitance Vas=0;Vps=24V;f=1MHz - 450 |- pF
Crss reverse transfer capacitance Ves=0;Vps =24 V;f=1MHz - 200 |- pF
Qq total gate charge Vegs=10V;Vpp=15V;lp=5A; |- 28 - nC
Tamb = 25 °C
Qqgs gate-source charge Vgs=10V;Vpp=15V;Ip=5A; |- 25 |- nC
Tamb =25 °C
Qg gate-drain charge Vgs=10V;Vpp=15V;Ip=5A; |- 10.5 |- nC
Tamp =25 °C
t4(on) turn-on delay time Vgs=0t010V;Vpp=15V; - 14 - ns
Ip=1A;R.=15Q; Rgen =6 Q
t fall time Vgs=01t010V;Vpp=15V; - 18 - ns
Ip=1A;R.=15Q; Rgen=6Q
ton turn-on switching time Vgs=0t010V;Vpp=15V; - 32 60 ns
|D=1 A;RL=159; Rgen=69
ta(off) turn-off delay time Vgs=10t00V;Vpp =15V; - 29 - ns
Ip=1A;RL.=15Q;Rgen=6Q
t rise time Vgs=10t00V;Vpp =15V, - 33 - ns
|D=1 A; RL=1SQ; Rgen=60
tofs turn-off switching time Vgs=10t00V;Vpp=15V; - 62 150 ns
Ip=1A;RL=15Q;Rgen=6Q
Source-drain diode
Vsp source-drain diode forward voltage |Vgp=0;ls=1.25A - - 1 \Y
ter reverse recovery time Is = 1.25 A; di/dt = -100 A/us - 70 |- ns
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N-channel enhancement mode vertical

D-MOS transistor
Vpp 90 %
Vin
Ry o
0 £ 10%
Vout
90 %
Vin Vout
10 %
0
-~ 14(on) [« ‘—‘d(off)‘:]
-t t
MAM274 le— ton — toff
Fig.4 Switching time test circuit; input and output waveforms.
102 MGD718
Rth j-s
(K'W)
10} 8=
—o5 o
—0.33 o nul
f I E— [HERE
—0 2I s s :" —
1T L~
0.1 T ] L =
1 b = ty H
=0.05 P -2 H
-+ H
=002 I
> 1THiE
gl t
LET—>
1071 L1l L 10
1075 104 1078 102 1071 1 th(s) 10
Fig.5 Transient thermal resistance from junction to soldering point as a function of pulse time; typical values.
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Product specification

N-channel enhancement mode vertical

. BSP030
D-MOS transistor
2000 MGD719 50 MGD720
|
c D
(F) )
1500 ° ] 7 ol
0V
6V
30 5V
1000 >~ //
(1)
L ’Q\ 20 45V
@
\
500 \ I 4V
10
\\ @ 35V
3V
0 0 : 4 8 12
° ’ " vps Vos (¥

Vs = 0;f=1MHz; Tj= 25 °C.
(1) Ciss.
(2) Coss-
(3) Crss.

Fig.6 Capacitance as a function of drain-source
voltage; typical values.

Tamb = 25 °C; tp = 80 ps; 3 = 0.

Fig.7 Output characteristics; typical values.

MGD721
60

(A

40

) /

6 8
Vas (V)

Vps =10 V; Tamb =25 °C; t, = 80 us; § = 0.

Fig.8 Transfer characteristics; typical values.

MGD722

o w
Va 7/
8 \ / 12

-
X

0 20

Vps

Qg (nC)

Vpp =125 V; Ip = 5 A; Tamp = 25 °C.

Fig.9 Gate-source voltage and drain-source
voltage as a function of total gate charge;
typical values.
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Product specification

N-channel enhancement mode vertical

. BSP030
D-MOS transistor
24 MGD723 1 03 MGD724
In =
Is ST+ 100 mA
@) =500 mA
1A
RDSon L 25A
(mQ) I TT5A
16 — |
10A
/ T TT25A
" 40 A
w/ l@fe \ \ 1
8 \ {
s N
//
0 0 04 08 12 10 2 4 6 8 10
’ T Vgp(v) Vas (V)
Vap = 0.

(1) Tamp =150 °C; t, =80 ps; 5= 0.
(2) Tamp=25°C;t,=80ps;5=0.
(8) Tamp=-65°C;t, =80pus;3=0.

Fig.10 Source current as a function of source-drain
diode forward voltage; typical values.

Tamb=25°C;t, =80 ps; 8=0.
Vbs 2 Ip X Rpson-

Fig.11 Drain-source on-state resistance as a
function of gate-source voltage;
typical values.
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Fig.12 Temperature coefficient of gate-source

threshold voitage as a function of junction
temperature; typical values.
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Fig.13 Temperature coefficient of drain-source
on-state resistance as a function of junction
temperature; typical values.
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L. ___________________________________________________________________________________________________|]

P-channel en_hancement mode vertical BSP090
D-MOS transistor

FEATURES PINNING - SOT223

o High speed switching PIN SYMBOL DESCRIPTION
* No secondary breakdown

¢ Very low on-state resistance.

gate
drain
source

A WO N =
Q »n O Q

APPLICATIONS drain

¢ Motor and actuator drivers
¢ Power management
¢ Synchronized rectification.

DESCRIPTION ‘ d

P-channel enhancement mode vertical D-MOS transistor
in a 4-pin plastic SOT223 SMD package.

CAUTION

The device is supplied in an antistatic package.
The gate-source input must be protected against static 1 2 3
discharge during transport or handling.

MAM121

Top view

Fig.1 Simplified outline and symbol.

QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vbs drain-source voitage (DC) - -30 \"
Vsp source-drain diode forward voltage Is=-125A - -1.3 \%
Vas gate-source voltage (DC) - +20 Vv
Vasth gate-source threshold voltage Ip=-1mA;Vps=Vgs |-1 -2.8 Vv
Ip drain current (DC) s =100°C - -5.7 A
Rpson drain-source on-state resistance Ib=-28A;Vgs=-10V |- 0.09 Q
Piot total power dissipation Ts =100 °C - 5 w
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P-channel enhancement mode vertical

. BSP090
D-MOS transistor
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vps drain-source voltage (DC) - -30 \'
Vas gate-source voltage (DC) - +20 v
Ip drain current (DC) Ts =100 °C; note 1 - -5.7 A
lom peak drain current note 2 - -22 A
Piot total power dissipation Ts =100 °C - 5 W
. Tamb = 25 °C; note 3 - 3.3 w
Tamb = 25 °C; note 4 - 1.25 w
Tstg storage temperature —65 +150 °C
T; operating junction temperature -65 +150 °C
Source-drain diode k
Is source current (DC) Ts =100 °C - -3.8 A
Ism peak pulsed source current note 2 - -15 A
Notes
1. T, is the temperature at the soldering point of the drain lead.
2. Pulse width and duty cycle limited by maximum junction temperature.
3. Device mounted on a printed-circuit board with a Ry, a.p (ambient to tie-point) of 27.5 K/W.
4. Device mounted on a printed-circuit board with a Ry, 5.tp (ambient to tie-point) of 90 K/W.
THERMAL CHARACTERISTICS
SYMBOL PARAMETER VAL UE UNIT
Rih j-s thermal resistance from junction to soldering point 10 K/W
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Product specification

P-channel enhancement mode vertical

D-MQOS transistor
15 MGD716 i) 02 MGD727
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(1) Rpson limitation.
Fig.2 Power derating curve. Fig.3 SOAR.
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Product specification

P-channel enhancement mode vertical

D-MOS transistor BSP0S0
CHARACTERISTICS
T; = 25 °C; unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP.| MAX. | UNIT
V(BR)Dss | drain-source breakdown voltage Vgs =0;lp=—-10 pA -30 - - \"
Vasth gate-source threshold voltage Vgs = Vps; Ip=-1 mA -1 - -2.8 \
Ibss drain-source leakage current Vgs =0;Vpg =-24V - - -500 |nA
lgss gate leakage current Vgs =120 V; Vps =0 - - +100 |nA
Rpson drain-source on-state resistance Vgs=-45V;ip=-14A - - 0.15 Q
Vgs=-10V;Ip=-28A - - 0.09 Q
Ciss input capacitance Vgs=0;Vps =-24V;f=1MHz - 800 |- pF
Coss output capacitance Vgs=0;Vps =-24V;f=1MHz - 400 |- pF
Crss reverse transfer capacitance Vgs=0;Vps =—-24V;f=1MHz - 100 |- pF
Qq total gate charge Vgs=-10V;Vpp =-15V; - 21 - nC
Ip=-2.8A; Tamp=25°C
Qqgs gate-source charge Vgs=-10V; Vpp =-15V; - 25 |- nC
Ip=-28A; Tamp=25°C
Qgq gate-drain charge Vgs=-10V; Vpp =-15V; - 6 - nC
Ip=-28A; Tamp=25°C
td(on) turn-on delay time Vgs=0to-10V; Vpp =-15V; - 6 - ns
Ip=-1A; R =15Q; Rgen =6 Q
tr rise time Vgs=0to-10V; Vpp =-15V; - 6 - ns
|D=-1 A;RL=1SQ;Rgen=GQ
ton turn-on switching time Vgs=0to-10V;Vpp =-15V; - 12 25 ns
Ip=-1A;R.=15Q; Rgen =6 Q
t4(otf) turn-off delay time Vgs=-10t0 0 V; Vpp =-15V; - 55 - ns
Ip=-1A;R.=15Q; Rgen =6 Q
tf fall time Vgs=-10t0 0 V; Vpp =-15V; - 40 - ns
Ip=—1A;R.=15Q; Rgen =6 Q
tosf turn-off switching time Vgs=-10t0 0 V; Vpp =-15V; - 95 190 ns
Ip=-1A;R.=15Q; Rgen =6 Q
Source-drain diode
Vsp source-drain diode forward voltage |Vgp =0;ls=-1.25A - - -1.3 \"
ter reverse recovery time Is =—1.25 A; di/dt = 100 A/us - 70 - ns
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P-channel enhancement mode vertical

. BSP090
D-MOS transistor
00— 10%
-V,
DD Vin
‘T" AL 90 %
j——o Vout
v‘ng 90 %
l—  toff MGD391
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