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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’ or sometimes ‘industrial’ waste. Disposal as domestic waste is
usually not permitted.
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DEFINITIONS

Data sheet status

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

Limiting values

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

Application information

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

LIFE SUPPORT APPLICATIONS

These products are not designed for use in life support appliances, devices, or systems where malfunction of these
products can reasonably be expected to result in personal injury. Philips customers using or selling these products for
use in such applications do so at their own risk and agree to fully indemnify Philips for any damages resulting from such
improper use or sale.
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BR211-100
BR211-120
BR211-140
BR211-160
BR211-180
BR211-200
BR211-220
BR211-240
BR211-260
BR211-280

BREAKOVER DIODE

S0OD84

BY229-200
BY229-400
BY229-600
BY229-800

FAST

TO220AC

BY229F-200
BY229F-400
BY229F-600
BY229F-800

FAST

SOD100

BY249-300
BY249-600

GENERAL PURPOSE

TO220AC

BY329-800
BY329-1000
BY329-1200

FAST, HIGH VOLTAGE

TO220AC

BY359-1500

FAST, HIGH VOLTAGE

TO220AC

BY359F-1500

FAST, HIGH VOLTAGE

SOD100

BY359X-1500

FAST, HIGH VOLTAGE

SOD113

BY459-1500

FAST, HIGH VOLTAGE

TO220AC

BY459F-1500

FAST, HIGH VOLTAGE

SOD100

BYQ28-100
BYQ28-150
BYQ28-200

ULTRAFAST

TO220AB

BYQ28E-100
BYQ28E-150
BYQ28E-200

ULTRAFAST, RUGGED

TO220AB

BYQ28F-100
BYQ28F-150
BYQ28F-200

ULTRAFAST

SOT186

BYR29-500
BYR29-600
BYR29-700

ULTRAFAST

TO220AC

BYR29F-500
BYR29F-600
BYR29F-700

ULTRAFAST

SOD100

BYT28-300
BYT28-400
BYT28-500

ULTRAFAST

TO220AB

October 1994



Philips Semiconductors

Power Diodes

Index

I TYPE NUMBER

ITECHNOLOGY

||ENVELOPE

[lPAGE 1

BYT79-300
BYT79-400
BYT79-500

ULTRAFAST

TO220AC

86

BYV29-300
BYV29-400
BYV29-500

ULTRAFAST

TO220AC

920

BYV29F-300
BYV29F-400
BYV29F-500

ULTRAFAST

SOD100

94

BYV32-100
BYV32-150
BYV32-200

ULTRAFAST

TO220AB

98

BYV32E-100
BYV32E-150
BYV32E-200

ULTRAFAST, RUGGED

TO220AB

102

BYV32F-100
BYV32F-150
BYV32F-200

ULTRAFAST

SOT186

106

BYV34-300
BYV34-400
BYV34-500

ULTRAFAST

TO220AB

110

BYV40-100
BYV40-150
BYV40-200

ULTRAFAST

S0T223

114

BYV42-100
BYV42-150
BYV42-200

ULTRAFAST

TO220AB

118

BYV42E-100
BYV42E-150
BYV42E-200

ULTRAFAST, RUGGED

TO220AB

122

BYV44-300
BYV44-400
BYV44-500

ULTRAFAST

TO220AB

126

BYV72-100
BYV72-150
BYV72-200

ULTRAFAST

SOT93

130

BYV72E-100
BYV72E-150
BYV72E-200

ULTRAFAST, RUGGED

SOT93

134

BYV72F-100
BYV72F-150
BYV72F-200

ULTRAFAST

SOT199

138

BYV74-300
BYV74-400
BYV74-500

ULTRAFAST

SOT93

142

BYV74F-300
BYV74F-400
BYV74F-500

ULTRAFAST

SOT199

146
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BYV79-100
BYV79-150
BYV79-200

ULTRAFAST

TO220AC

150

BYV79E-100
BYV79E-150
BYV79E-200

ULTRAFAST, RUGGED

TO220AC

154

BYV118-35
BYV118-40
BYV118-45

SCHOTTKY

TO220AB

158

BYV118F-35
BYV118F-40
BYV118F-45

SCHOTTKY

SOT186

161

BYV133-35
BYV133-40
BYV133-45

SCHOTTKY

TO220AB

164

BYV133F-35
BYV133F-40
BYV133F-45

SCHOTTKY

SOT186

167

BYV143-35
BYV143-40
BYV143-45

SCHOTTKY

TO220AB

170

BYV143F-35
BYV143F-40
BYV143F-45

SCHOTTKY

SOT186

173

BYW29-100
BYW29-150
BYW29-200

ULTRAFAST

TO220AC

176

BYW29E-100

RVWoaE_1ENn
DI VVAILET 1OV

BYW29E-200

ULTRAFAST, RUGGED

TO220AC

180

BYW29F-100
BYW29F-150
BYW29F-200

ULTRAFAST

SOD100

184

PBYR235CT
PBYR240CT
PBYR245CT

SCHOTTKY

SOT223

188

PBYR635CT
PBYR640CT
PBYR645CT

SCHOTTKY

SOT82

192

PBYR735
PBYR740
PBYR745

SCHOTTKY

TO220AC

195

PBYR735F
PBYR740F
PBYR745F

SCHOTTKY

SOD100

198

PBYR1035
PBYR1040
PBYR1045

SCHOTTKY

TO220AC

201
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PBYR1035F
PBYR1040F
PBYR1045F

SCHOTTKY

SOD100

204

PBYR1060
PBYR1080
PBYR10100

SCHOTTKY

TO220AC

207

PBYR1535CT
PBYR1540CT
PBYR1545CT

SCHOTTKY

TO220AB

210

PBYR1535CTF
PBYR1540CTF
PBYR1545CTF

SCHOTTKY

SOT186

213

PBYR1635
PBYR1640
PBYR1645

SCHOTTKY

TO220AC

216

PBYR1635F
PBYR1640F
PBYR1645F

SCHOTTKY

SOD100

219

PBYR2035CT
PBYR2040CT
PBYR2045CT

SCHOTTKY

TO220AB

222

PBYR2035CTF
PBYR2040CTF
PBYR2045CTF

SCHOTTKY

SOT186

225

PBYR2060CT
PBYR2080CT
PBYR20100CT

SCHOTTKY

TO220AB

228

PBYR2535CT
PBYR2540CT
PBYR2545CT

SCHOTTKY

TO220AB

231

PBYR2535CTF
PBYR2540CTF
PBYR2545CTF

SCHOTTKY

SOT186

234

PBYR3035PT
PBYR3040PT
PBYR3045PT

SCHOTTKY

SOT93

237

PBYR3035PTF
PBYR3040PTF
PBYR3045PTF

SCHOTTKY

SOT199

240

PBYR3060PT
PBYR3080PT
PBYR30100PT

SCHOTTKY

SOT93

243
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Power Diodes Selection Guide

GENERAL PURPOSE DIODES

loav) Varw Vi SINGLE/ TYPE NUMBER ENVELOPE
DUAL
(A) (V) (V)
7 300 1.05@ |SINGLE BY249-300 TO220AC
600 | 5A, 150°C BY249-600
SCHOTTKY DIODES
loavy Verm Ve SINGLE/ TYPE NUMBER ENVELOPE
DUAL
(A) V) (V)
2 35 045 @ |DUAL PBYR235CT SOT223
40 1A, 150°C PBYR240CT
45 PBYR245CT
7.5 35 057 @ |SINGLE PBYR735 TO220AC
40 75A, PBYR740
45 125°C PBYR745
7.5 35 057 @ |SINGLE PBYR735F SOD100
40 75A, PBYR740F
45 125°C PBYR745F
10 35 0.6 @ 5A, | DUAL BYV118-35 TO220AB
40 150°C BYV118-40
45 BYV118-45
10 35 0.6 @ 5A, [DUAL BYV118F-35 SOT186
40 150°C BYV118F-40
45 BYV118F-45
10 35 0.6 @ 5A, [DUAL PBYR635CT SOT82
40 150°C PBYR640CT
45 PBYR645CT
10 35 057 @ |SINGLE PBYR1035 TO220AC
40 10A, PBYR1040
45 125°C PBYR1045
10 35 059 @ |SINGLE PBYR1035F SOD100
40 10 A, PBYR1040F
45 125°C PBYR1045F
10 60 07@ [SINGLE PBYR1060 TO220AC
80 10 A, PBYR1080
100 125°C PBYR10100
15 35 057 @ |DUAL PBYR1535CT TO220AB
40 75A, PBYR1540CT
45 125°C PBYR1545CT
15 35 057 @ |DUAL PBYR1535CTF SOT186
40 75A, PBYR1540CTF
45 125°C PBYR1545CTF
16 35 057 @ [SINGLE PBYR1635 TO220AC
40 16 A, PBYR1640
45 125°C PBYR1645
16 35 060 @ |SINGLE PBYR1635F SOD100
40 16 A, PBYR1640F
45 125°C PBYR1645F
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SCHOTTKY DIODES (CONT'D)
loav) Viaru Ve SINGLE/ TYPE NUMBER ENVELOPE
DUAL

(A) () V)

20 35 0.6 @ 7A, | DUAL BYV133-35 TO220AB
40 150°C BYV133-40
45 BYV133-45

20 35 0.6 @ 7A, | DUAL BYV133F-35 SOT186
40 150°C BYV133F-40
45 BYV133F-45

20 35 0.62 @ |DUAL BYV143F-35 SOT186
40 15 A, BYV143F-40
45 150°C BYV143F-45

20 35 0.57 @ |DUAL PBYR2035CT TO220AB
40 10 A, PBYR2040CT
45 125°C PBYR2045CT

20 35 0.57 @ |DUAL PBYR2035CTF SOT186
40 10 A, PBYR2040CTF
45 125°C PBYR2045CTF

20 35 0.65 @ |DUAL PBYR2535CTF SOT186
40 20 A, PBYR2540CTF
45 125°C PBYR2545CTF

20 35 0.65 @ |DUAL PBYR3035PTF SOT199
40 20 A, PBYR3040PTF
45 125°C PBYR3045PTF

20 60 0.7 @ DUAL PBYR2060CT TO220AB
80 10 A, PBYR2080CT
100 125°C PBYR20100CT

30 35 0.6 @ DUAL BYV143-35 TO220AB
40 15 A, BYV143-40
45 150°C BYV143-45

30 35 0.62 @ |DUAL PBYR2535CT TO220AB
40 20 A, PBYR2540CT
45 125°C PBYR2545CT

30 35 06 @ DUAL PBYR3035PT SOT93
40 20 A, PBYR3040PT
45 125°C PBYR3045PT

30 60 0.7 @ DUAL PBYR3060PT SOT93
80 15 A, PBYR3080PT .
100 125°C PBYR30100PT

October 1994
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ULTRAFAST DIODES
v Veru A t, SINGLE/ TYPE NUMBER ENVELOPE
DUAL
(A) V) V) (ns)
1.5 100 | 0.7 @ 25 DUAL BYV40-100 SOT223
150 | 05A, BYV40-150
200 | 150°C BYV40-200
8 100 |[0.895 @ 25 SINGLE BYW29-100 TO220AC
150 8 A, BYW29-150
200 | 150°C BYW29-200
8 100 |0.895 @ 25 SINGLE BYW29E-100 TO220AC
150 8 A, BYW29E-150
200 | 150°C BYW29E-200
8 100 |0.895 @ 25 SINGLE BYW29F-100 SOD100
150 8 A, BYW29F-150
200 | 150°C BYW29F-200
8 500 | 15@ 75 SINGLE BYR29-500 TO220AC
600 8A, BYR29-600
700 | 150°C BYR29-700
8 500 | 1.5@ 75 SINGLE BYR29F-500 SOD100
600 8A, BYR29F-600
700 | 150°C BYR29F-700
9 300 |1.05@ 60 SINGLE BYV29-300 TO220AC
400 5A, BYV29-400
500 | 150°C BYV29-500
9 300 | 1.05@ 60 SINGLE BYV29F-300 SOD100
400 5A, BYV29F-400
500 | 150°C BYV29F-500
10 100 0.805 @ 20 DUAL BYQ28-100 TO220AB
150 5A, BYQ28-150
200 | 150°C BYQ28-200
10 100 |0.895 @ 25 DUAL BYQ28E-100 TO220AB
150 5A, BYQ28E-150
200 | 150°C BYQ28E-200
10 100 |0.895 @ 20 DUAL BYQ28F-100 SOT186
150 5 A, BYQ28F-150
200 | 150°C BYQ28F-200
10 300 | 1.05@ 60 DUAL BYT28-300 TO220AB
400 5A, BYT28-400
500 | 150°C BYT28-500
12 100 | 0.85@ 25 DUAL BYV32F-100 SOT186
150 8 A, BYV32F-150
200 | 150°C BYV32F-200

October 1994 12
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ULTRAFAST DIODES (CONT'D

leav) Vigm Ve t. SINGLE/ TYPE NUMBER ENVELOPE
DUAL
(A) V) V) (ns)
14 100 0.90 @ 30 SINGLE BYV79-100 TO220AC
150 14 A, BYV79-150
200 150°C BYV79-200
14 100 090 @ 30 SINGLE BYV79E-100 TO220AC
150 14 A, BYV79E-150
200 150°C BYV79E-200
14 300 1.05 @ 60 DUAL BYT79-300 TO220AB
400 15A, BYT79-400
500 150°C BYT79-500
20 100 0.85 @ 25 DUAL BYV32-100 TO220AB
150 8 A, BYV32-150
200 150°C BYV32-200
20 100 0.85 @ 25 DUAL BYV32E-100 TO220AB
150 8A, BYV32E-150
200 150°C BYV32E-200
20 100 090 @ 28 DUAL BYV72F-100 SOT199
150 15A, BYV72F-150
200 150°C BYV72F-200
20 300 093 @ 60 DUAL BYV34-300 TO220AB
400 10 A, BYV34-400
500 150°C BYV34-500
20 300 1.05 @ 60 DUAL BYV74F-300 SOT199
400 15A, BYV74F-400
500 150°C BYV74F-500
30 100 0.85 @ 28 DUAL BYV42-100 TO220AB
150 15A, BYV42-150
200 150°C BYV42-200
30 100 085 @ 28 DUAL BYV42E-100 TO220AB
150 15 A, BYV42E-150
200 150°C BYV42E-200
30 100 0.90 @ 28 DUAL BYV72-100 SOT93
150 15A, BYV72-150
200 150°C BYV72-200
30 100 0.90 @ 28 DUAL BYV72E-100 SOT93
150 15A, BYV72E-150
200 150°C BYV72E-200
30 300 1.05 @ 60 DUAL BYV44-300 TO220AB
400 15A, BYV44-400
500 150°C BYV44-500
30 300 1.05 @ 60 DUAL BYV74-300 SOT93
400 15 A, BYV74-400
500 150°C BYV74-500
October 1994 13
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FAST DIODES
[ Ve A t, SINGLE/ TYPE NUMBER ENVELOPE
DUAL
(A) (\4) V) (ns)
8 200 |185@ 135  |SINGLE BY229-200 TO220AC
400 20 A, BY229-400
600 25°C BY229-600
800 BY229-800
8 200 |1.85@ 135 | SINGLE BY229F-200 SOD100
400 20 A, BY229F-400
600 25°C BY229F-600
800 BY229F-800
8 800 |185@ 135 |SINGLE BY329-800 TO220AC
1000 | 20A, BY329-1000
1200 | 25°C BY329-1200
10 1500 | 1.5 @ 600 |[SINGLE BY359-1500 TO220AC
10 A,
150°C
10 1500 11 .g ,? 600 |SINGLE BY359F-1500 SOD100
150°C
10 1500 | 1.5@ 600 |SINGLE BY359X-1500 SOD113
10 A,
150°C
10 1500 2; g ? 350 |SINGLE BY459-1500 TO220AC
125°C
10 1500 | 1.2 @ 350 |SINGLE BY459F-1500 SOD100
6.5A,
125°C
BREAKOVER DIODES
Viso) Iy brsu V; SINGLE/ TYPE NUMBER ENVELOPE
DUAL
V) (mA) (A) (\))
100 150 40 25@ 2 A, [SINGLE BR211-100 SOD84
120 25'C BR211-120
140 BR211-140
160 BR211-160
180 BR211-180
200 BR211-200
220 BR211-220
240 BR211-240
260 BR211-260
280 BR211-280

Qctober 1994 14
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NEW PRODUCTS

Philips Semiconductors are working intensively on
bringing new products to the market to meet the
requirements of existing and new developing applications
areas. These are the new products and technologies that
appear for the first time in this data handbook.

100V SCHOTTKY DIODES

Low leakage, platinum barrier schottky diodes with low
forward voltage drop and absence of stored charge, rated
up to 100V. These devices can withstand reverse voltage
transients and have guaranteed reverse surge capability.
They are intended for use in switched mode power
supplies and high frequency circuits in general where low
conduction and zero switching losses are important.
Types: PBYR10100, PBYR20100CT, PBYR30100PT.

DEFLECTION DIODES

An improved and extended range of fast, high voltage
rectifier diodes intendedfor use in television and multisync
monitor deflection circuits up to 82 kHz. These devices
feature fast forward recovery time and low forward
recovery voltage. Types: BY359-1500, BY359F-1500,
BY359X-1500, BY459-1500, BY459F-1500.

RUGGED 200V DIODES

A range of 200V, ultra fast recovery diodes with
guaranteed reverse surge capability. Features include

October 1994

low forward voltage drop, ultra-fast recovery time and soft
recovery characteristic. Intended for use in switched
mode power supples. Types: BYQ28E, BYV32E,
BYV42E, BYV72E, BYV79E, BYW29E.

SURFACE MOUNT POWER DIODES

A low voltage, dual schottky diode and a 200V, dual
ultrafast diode now available in a SOT223 envelope
sui{?ble for surface mounting. Types: PBYR245CT,
BYV40.

PRELIMINARY INFORMATION - LOW VOLTAGE (25V) SCHOTTKY
DIODES

Arange of low voltage schottky diodes rated atup to 25 V,
featuring extremely low forward voltage and ultra fast
switching. These products are intended for use in
switched mode power supply designs in low voltage
applications, (e.g. 3.0/3.3 V outputs) and will appear in
the next edition of this data handbook. Contact your
Regional or National Sales Office for further details.
Types: PBYR1025, PBYR1525CT, PBYR2025CT.

APPLICATIONS

Application information for Power Diodes and other
Philips power products is published in Philips Power
Semiconductor  Applications  Handbook.  (Order
code: 9398-651-40011)
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POWER DIODE CHARACTERISTICS

Back diffused rectifier diodes

A single-diffused P-N diode with a two layer structure
cannot combine a high forward current density with a high
reverse blocking voltage.

A way out of this dilemma is provided by the three layer
structure, the so-called P-I-N diode, where I’ is a lightly
doped (nearly intrinsic) layer. This layer, called the base,
is sandwiched between the highly doped diffused P* and
N* outer layers giving a P*-P-N* or P*-N-N* structure.
Generally, the base gives the diode its high reverse
voltage, and the two diffused regions give the high forward
current rating.

Such a three layer diode can be realised using a
’back-diffused’ structure. A lightly doped silicon wafer is
given a very long N* diffusion on one side, followed by a
relatively shallow P* diffusion on the opposite side. This
asymmetric diffusion allows better control of the thickness
of the base layer than the conventional double diffusion
method, resulting ina better trade-off between low forward
voltage and high reverse blocking voltage. Generally, for
a given silicon area, the thicker the base layer the higher
the Vy and the lower the I.. Reverse switching
characteristics also determine the base design. Fast
recovery diodes usually have N-type base regions to give
'soft’ recovery with a narrow base layer to give fast
switching.

Ultra fast rectifier diodes

Ultra fast rectifier diodes, made by epitaxial technology,
are intended for use in applications where low conduction
and switching losses are of paramount importance and
relatively low reverse blocking voltage (Vawm = 150V) is
rec!uired: e.g. Switched mode power supplies operating
at frequencies of about 50 kHz.

The use of epitaxial technology means that there is very
close control over the almost ideal diffusion profile and
base width giving very high carrier injection efficiencies
leading to lower conduction losses than conventional
technology permits. The well defined diffusion profile also
allows a tight control of stored minority carriers in the base
region, so that very fast turn-off times (35 ns) can be
achieved. The range of devices also has a soft reverse
recovery and a low forward recovery voltage.

Schottky-barrier rectifier diodes

Schottky-barrier rectifiers find application in low-voltage
switched-mode power supplies (e.g. a 5 V output) where
they give an increase in efficiency due to the very low
forward drop, and low switching losses. Power Schottky
diodes are made by a metal-semiconductor barrier
process to minimise forward voltage losses, and being
majority carrier devices have no stored charge. They are
therefore capable of operating at extremely high speeds.
Electrical performance in forward and reverse conduction
is uniquely defined by the device’s metal-semiconductor

October 1994

‘barrier height’. Philips process minimises forward voltage
drop, whilst maintaining reverse leakage current at full
rated working voltage and T, .., at an acceptable level.

Philips range of power schottky-barrier diodes can
withstand reverse voltage transients and have
guaranteed reverse surge capability.

Power diode ratings

A rating is 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.

All limiting values quoted in this data handbook are
Absolute Maximum Ratings - limiting values of operating
and environmental conditions applicable to any 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 into
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 exceed with
anydevice, 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 devices in the equipment.

VOLTAGE RATINGS

Vrsm Non-repetitive peak reverse voltage. The maximum
allowable instantaneous reverse voltage including
all non-repetitive transients; duration < 10 ms.

Varu Repetitive peak reverse voltage. The maximum
allowable instantaneous reverse voltage including
transients  which occur every  cycle;
duration < 10 ms, duty cycle < 0.01.

Vawm Crest working reverse voltage. The maximum
allowable instantaneous reverse voltage which
may be applied every cycle, excluding all repetitive
and non-repetitive transients; duration < 10 ms.

Vi Continuous reverse voltage. The maximum
allowable constant reverse voltage. Operation at
rated Vi may be limited to junction temperatures
below T; .. in order to prevent thermal runaway.
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CURRENT RATINGS

lravy Average forward current. Specified for either
square or sinusoidal current waveforms at a
maximum mounting base or heatsink temperature.
The maximum average current which may be
passed through the device without exceeding T; ..

Root mean square current. The rms value of a
current waveform is the value which causes the
same dissipation as the equivalent d.c. value.

Repetitive peak forward current. The maximum
allowable peak forward current including transients
which occur every cycle. The junction temperature
should not exceed T, during repetitive current
transients.

Non-repetitive forward current. The maximum
allowable peak forward current which may be
applied no more than 100 times in the life of the
device. Usually specified with reapplied Vawm
following the surge.

Repetitive peak reverse current. The maximum
allowable peak reverse current including transients
which occur every cycle.

Non-repetitive reverse current. The maximum
allowable peak reverse current which may be
applied no more than 100 times in the life of the
device.

Forward current ratings

The forward volta%e/ current characteristic of a diode may
be approximated by a piecewise linear model as shown
in fig:1. where R;s is the slope of the line which passes
through the rated current and V, is the voltage axis
intercept. The forward voltage isthen V. = V,, + I-.Rs, and
the instantaneous dissipation is P = Vo.l¢ + I2.Rs. where
Ir is the instantaneous forward current.

)

'FRM

|FSM

IRRM

IRSM

It can be shown that the average forward dissipation for
any current waveform is: Pgay) = Vo.lray + legms)>-Rs,
where gy, is the average forward current and I¢pyg is
the rms value of the forward current. Graphs in {he
published data show forward dissipation as a function of
average current for square or sinusoidal waveforms over
a range of duty cycles and form factors.

To ensure reliable operation, the maximum allowable
junction temperature T,.. should not be exceeded
repetitively, either as a result of the average dissipation
in the device or as a result of high peak currents

The average junction temperature rise is the average
dissipation multiplied by the thermal resistance; Ry, ., OF
Ru s- Subtracting the junction temperature rise from the
maximum aIIowabIef'unction temperature T; ..., gives the
maximum allowable mounting base or heatsink

temperature.

October 1994

18

Graphs in the published data show the transient thermal
imFedance as a function of pulse width for rectangular
pulses. The peak junction temperature rise for a
rectangular current pulse may be found by multiplying the
instantaneous power by the thermal impedance. Analysis
methods for non-rectangular pulses are covered in the
Power Semiconductor Applications handbook.

50 IF/A

40

30
/%k\mmeﬁs

. A

Vtxs
0.5 VE/V 1.0

Fig.1. Piecewise linear approximation to diode
forward characteristic.
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y/
/

0
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Power diode characteristics

A characteristic is an inherent and measurable property
of a device. Such a property may be electrical,
mechanical, thermal, hydraulic, electromagnetic 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.

REVERSE RECOVERY

When a semiconductor rectifier diode has been
conducting in the forward direction sulfficiently long to
establish the steady state, there will be a charge due to
minority carriers present. Before the device can block in
the reverse direction this charge must be extracted. This
extraction takes the form of a transient reverse current
and this, together with the reverse bias voltage results in
additional power dissipation which reduces the
rectification efficiency. At sine-wave frequencies up to
about 400Hz these effects can often be ignored, but at
higher frequencies and for square waves the switching
losses must be considered. The parameters of reverse
recovery are defined in fig:2.

Stored charge

The area under the I versus time curve is known as the
stored charge (Q,) and is normally quoted in
microcoulombs or nanocoulombs. Low stored charge
devices are preferred for fast switching applications.
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Reverse recovery time

Another parameter which can be used to determine the
speed of the rectifier is the reverse recovery time (t,). This
is measured from the instant the current passes through
zero (from forward to reverse) to the instant the current
recovers to either 10% or 25% of its peak reverse value.
Low reverse recovery times are associated with low
stored charge devices.

The conditions which need to be specified are:

a. Steady-state forward current (I); high currents
increase recovery time.

b. Reverse bias voltage (Vgr); low reverse voltage
increases recovery time.

c. Rate of fall of anode current (di¢/dt); high rates of fall
reduce recovery time, but increase stored charge.

d. Junctiontemperature (T)); high temperaturesincrease
both recovery time and stored charge.

—d
IF _F
dt
trr —o
l time
Qs 100%
| 25% or 10% 1
R ‘I‘I'ITI
Fig.2. Definition of t,, Q, and I,
Softness of recovery

In many switching circuits it is not just the magnitude but
the shape of the reverse recovery characteristic that is
important. If the positive-going edge of the characteristic
has a fast rise time (as in a so-called "snap-off’ device)
this edge may cause conducted or radiated radio
frequency interference (rfi), or it may generate high
voltages across inductors which may be in series with the
rectifier. The maximum slope of the reverse recovery
current (dlg/dt) is quoted as a measure of the "softness’
of the characteristic. Low values are less liable to give rfi
problems. The measurement conditions which need to be
specified are as above. When stored charges are very
low, e.g. For epitaxial and Schottky-barrier rectifier
diodes, this softness characteristic can be ignored.
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Reverse recovery current

The peak value of the reverse recover%current (Im) is an
important parameter in many switched mode power
supply circuits. This is because the high transient current
produced by a diode with a high |, can be interpreted by
the circuit as a short circuit fault, which may cause the
power supply to shut down or have apparently poor load
regulation. Like the stored charge and reverse recovery
time, |, increases with increasing temperature, so the
effects sometimes only become apparent when the
equipment gets hot. |, correlates with stored charge Q.
Thus choosing an Ultrafast diode with low Q, usually
avoids this problem.

SWITCHING LOSSES

The product of the transient reverse current and the
reverse voltage is power dissipation, most of which occurs
whilst the reverse recovery current is decreasing from the
peak value (1) to zero. Inrepetitive operation an average
power can be calculated and added to the forward
dissipation to give the total power. The peak value of
transient reverse current is known as |,,,,. The origin of
reverse recovery losses is illustrated in fig:3.

The conditions which need to be specified are:

a. Forward current (I5); high currents increase switching
losses.

b. Rate of fall of anode current (dl/dt); high rates of fall
increase switching losses. This is particularly important
in square-wave operation. Power losses in sine-wave
operation for a given frequency are considerably less
due to the much lower di/dt.

c. Frequency (f); high frequency means high losses.

d. Reverse bias voltage (Vj); high reverse bias means
high losses.

e. Junction temperature (T}); high temperature means
high losses.

IF -dIF/dt
—\[ mj

= time
IR lz______

VF

N
N

; vr
VR

Fig.3. Waveforms showing the origin of reverse
switching losses.
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FORWARD RECOVERY

At the instant a semiconductor rectifier diode is switched
into forward conduction there are no carriers present at
the junction, hence the forward voltage drop may be
instantaneously of a high value. As the stored charge
builds up, conductivity modulation takes place and the
forward voltage rapidly falls to the steady state value. The
peak value of forward voltage drop isknown as the forward
recovery voltage (V;,). The time from the instantthe current
reaches 10% of its steady-state value to the time the
forward voltage drops below a given value Susually 5Vor
2V)isknown as the forward recovery time (t,). The forward
recovery parameters are defined in fig:4.

The conditions which need to be specified are:

a. Forward current (I¢); high currents give high recovery
voltages.

b. Current pulse rise time (t,); short rise times give high
recovery voltages.
c. Junction temperature (T); The influence of
temperature is slight.
'
10%
tfr- time
\ E T
1 t':rwzvvfr
V. V F
} time
Fig.4. Definition of V,, and t,,
Breakover diodes

Breakover diodes (BOD’s) are two terminal devices that
operate in either an off (non-conducting) or an on
(conducting) state. A BOD will remain in the off state until
the maximum breakover voltage is applied across its
terminals. A BOD will then conduct with a low on-state
voltage until the current is reduced below the minimum
holding current.

BOD’s are available as single symmetric (operation in 1st
and 3rd quadrants) in a hermetically sealed, axial leaded
S0D84 envelope. BOD’s are graded according to
breakover voltage.
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BREAKOVER DIODE CHARACTERISTICS

current VT

IT_|

1S
I(BR

voltage

!VD

HLL
Symbol

D
Symmetric BOD

Fig.5. Breakover diode symbol and characteristics.

The main characteristics are illustrated in fig:5. These
characteristics are:-

Vo) Breakover voltage, the maximum voltage
appearing across the BOD before switching to the
on-state.

Stand-off voltage, maximum normal operating
voltage.

Off-state current, normally quoted at V.

Breakdown voltage, below which the BOD will not
go into avalanche breakdown.

Breakdown current, with Vg, applied.

Switching current, the avalanche current required
to switch the BOD to the on-state.

On-state current.
On-state voltage, specified at a given |;.

Holding current, the minimum current at which the
BOD will remain in the on-state.

USE OF BREAKOVER DIODES

BOD’s are primarily designed to protect electronic
equipment connected to transmission lines against
transient overvoltages. However, there are many uses for
BOD’s as breakover switches.

Vo

In designing BOD circuits the following must be
considered:-

Off-state conditions

Vo Must not be exceeded in normal off-state
operation. In the off-state the BOD will not pass
more current than ;.

dVp/dt The rate of rise of voltage must not exceed that
quoted for the device. If this is exceeded the BOD
may switch to the on-state.
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To ensure the BOD remains in the off-state, the
voltage must remain below Vggmn. If this is
exceeded, the BOD will either clip the voltage or
switch to the on-state.

If V gr, is exceeded but the current limited to below
Is minimum, the BOD is prevented from switching
to the on-state.

The off-state capacitance across the BOD. In
transmission line protection applications this will
be across the termination of the line.

Switching conditions

Veo

Is

Atransient voltage greater than V go) max is required
to switch the BOD. Vg, may be greater than the
voltage across the BOD whenitis passing a current
Of Ig max-

To enable the BOD to switch to the on-state a
current greater than Is maximum is required.

On-state conditions

Ve

y

l1'SM

The on-state voltage is quoted for a given Iy

To enable the BOD to switch to the off-state the
current must fall below I, minimum.

lsw Specifies the rate of rise and duration of a
transient peak on-state current. The waveshape is
defined according to CCITT Rec. K17, illustrated in
Fig:6. The waveform is referred to as 10/700 ps
waveform.
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100% ITSM
90% /
50%
30% 4-—
0 e —"time
"mus 700us
Fig.6. Definition of Iy waveform.

Thermal conditions

Ry

21

For extended on-state operation ( > 0.1 ms) the
steady-state thermal resistance should be
considered. Total thermal resistance to ambient
should be sufficiently low to dissipate the heat
generated by the device.

If the BOD is used only during transient
overvoltages then the transient thermal impedance
to ambient should be considered.
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QUALITY j
4 ‘3‘
gf TOM

Total Quality Management

Philips Semiconductors is committed to be a world class,
customer driven, volume supplier of semiconductors.

To achieve this, we operate a Total Quality Management
(TQM) system, based on Continuous Improvement and
Quality Assurance in all our business activities, and
Partnerships with our customers and suppliers.

The top priority throughout the company is Continuous
Improvement.

To focus on this we will:

- Work closely with key customers, as our partners.

- Monitor progress, using customer-driven data, of
our product and services.

- Benchmark against the best.

Furthermore, all parts of the organisation must always
demonstrate:

-The presence of a strong, management-led
improvement structure.
- Commitment and participation in all areas.

- Measurable progress towards our Quality
Improvement goals.
Organisation

An organisation is in place which ensures that personnel
with the necessary organisational freedom and authority
can identify and solve quality problems, prevent
occurrence of product non-conformity and protect the
customer from non-conforming product.

Design control

A comprehensive design and development procedure is
in place which ensures that the requirements of good
design practice are met.

Particular emphasis is placed on ensuring that the initial
specification is agreed by the Customer and the
arketing and Development functions.

There are regular formal reviews of design progress to
gns:.xre that the initial specification will be met by the
esign.

Detailed measurements are made on initial samples to
ensure that the initial specification has been met.
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Process control

All processes which directly affect quality are carried out
under controlled conditions. Documented work
instructions are available for all production processes and
the appropriate environmental controls are in place to
ensure consistent processing. Monitoring of the product,
processes and the environment takes place during
production.

Approval exercises are run to ensure that new processes
and new equipment perform at an acceptable level.

Written, photographic or visual standards are available at
the appropriate points in the production processes.

Corrective action

Non-conforming product found in process is investigated
and the causes identified. Changes to product or process
are then introduced to prevent recurrence of the problem.

Quality assurance

Based on ISO 9000 standards, customer standards such
as Ford TQE and IBM MDQ, and the CECC system of
conformity. Our factories are certified to 1ISO 9000 and
CECC by external inspectorates.

Partnerships with customers

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

Partnerships with suppliers

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

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 Brocess optimization’s for the highest built-in product
reliability. Highly accelerated tests are applied in order to
evaluate the product reliability. Rejects from reliability
tests and from customer complaints are submitted to
failure analysis and the results applied to improve the
product or process.

Customer responses

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

Recognition

The high quality of our products and services is
demonstrated by many Quality Awards granted by major
customers and international organisations.
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Product specification
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BR211 series

GENERAL DESCRIPTION QUICK REFERENCE DATA
A range of bidirectional, breakover SYMBOL | PARAMETER MIN. MAX. JUNIT
diodes in an axial, hermetically
sealed, glass envelope. These BR211-100 to 280
devices feature controlled breakover V(eo) Breakover voltage 100 280 \"
voltage and high holding current Iy Holding current 150 - mA
together with high peak current lrem Non-repetitive peak current - 40 A
handling capability. Typical
applications include  transient
overvoltage protection in
telecommunications equipment.
OUTLINE - SOD84 SYMBOL
=00
_XXX denotes voltage grade/
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
Vo Continuous voltage - 75% of \'%
Y/
lrsm Non repetitive peak current 10/320 pus impulse equivalent to - ‘5‘;° P A
10/700 ps, 1.6 kV voltage impulse
(CCITTK17)
lrsmz Non repetitive on-state current |half sine wave; t = 10 ms; - 15 A
T; =70 °C prior to surge
2t I?t for fusing =10ms - 1.1 A’s
dl,/dt Rate of rise of on-state current |t, =10 us - 50 Alus
after Vigo, turn-on
Pt Continuous dissipation T.=25C - 1.2 W
Py Peak dissipation t,=1ms; T,=25C - 50 w
stg Storage temperature -65 150 °C
a Operating ambient temperature |off-state - 70 °C
Ty Overload junction temperature |on-state - 150 °C
October 1994 24
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THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Rinje Thermal resistance junction to - 22 - Kw
envelope
Rija Thermal resistance junction to | mounted as fig:12 - 105 "KW
ambient
Zpia Thermal impedance junctionto |t,=1ms - 2.62 - KW
ambient
Rin ep Thermal resistance envelope to |lead length = 5 mm - 15 - K/W
tie point lead length = 10 mm - 30 - K/W
R ea Thermal resistance envelope to |lead length = 5 mm - 440 - K/W
ambient lead length = 10 mm - 350 - KW
Rih p-a Thermal resistance tie point to | mounted as fig:12 - 70 - K/W
ambient mounted with 1 cm? copper - 55 - KW
laminate per lead.
mounted with 2.25 cm2 copper - 45 - K/wW
laminate per lead

STATIC CHARACTERISTICS

T; = 25 "C unless otherwise stated

SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Viu' On-state voltage ly=2A - - 2.5 \Y
Vier Avalanche voltage (min) lgr, = 10ma
Vieo) Breakover voltage (max) I'<ls, t, =100 pus
BR211-100 88 100 | 112 \
BR211-120 105 | 120 | 135 \Y
BR211-140 123 140 157 \%
BR211-160 140 | 160 | 180 \
BR211-180 158 180 202 \
BR211-200 176 | 200 | 224 \
BR211-220 193 220 247 \%
BR211-240 211 240 269 \')
BR211-260 228 260 292 \'
BR211-280 246 | 280 | 314 \Y
S“b,) Temperature coefficient of Vgg - +0.1 - %/IK
Iy Holding current T,=25C 150 - - mA
T,=70C 100 | - - | mA
I3 Switching current t, =100 ps 10 200 | 1000 | mA
I Off-state current Vp = 85% Vgrymin, T;= 70°C - - 10 pA

1 Measured under pulsed conditions to avoid excessive dissipation
2 The minimum current at which the diode will remain in the on-state
3 The avalanche current required to switch the diode to the on-state

4 Measured at maximum recommended continuous voltage. llluminance < 500 lux (daylight); relative
humidity < 65%.
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DYNAMIC CHARACTERISTICS
T, = 25 °C unless otherwise stated

Fig.1. Definition of breakover diode characteristics.

SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
dvp/dt Linear rate of rise of off-state | Viom = 85% Vgrymes T;= 70 °C - - 2000 | Vius
voltage that will not trigger any
device
C; Off-state capacitance Vp=0V;f=1kHzto 1 MHz - - 100 pF
curtent VT 20 TR 111 N
1T} [ TsM2
1S 18 time (]|
H 4l V(BR) (BO) LT
D I(8R 0 i
+ i
voltage
/ lvo \\\
5 ne
\~~.- .\\..______
Symbol % 10 100 1000 10000
Symmetric BOD Number of impulses

Fig.3. Maximum permissible non-repetitive on-state
current based on sinusoidal currents; f = 50 Hz;
device triggered at the start of each pulse; T; = 70°C

prior to surge.
current V(BR)T))
1.06 V(BR)(25C
ITSM

100% 1.04

90% %d
1.02 v

/ l/

1.00 7

50% 098 &

- /
0.96 *‘/
- 7

0% T~ 0.94 1~ |

0.92
0
- » ftime 00 20 0 20 40 6 8 100
10us 700us Tj/C
Fig.2. Test waveform for 7h7igh voltage impulse (I;sy,) Fig.4. Normalised avalanche breakdown voltage Vg,
according to CCITT vol IX-Rec K17. and Vg, as a function of temperature.
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Tiic
Fig.6. Maximum off-state current as a function of
temperature.

IT/A H/A
I | y Z 1
| Tj=25C 7 7
[Tj=150C / A
15 A - 1
7 7 s
» V., 11 1
7 7 ——— in
10 VD /| L= max 0.1
7 7
77
71 2
5 v P d 7 0.01
// l, /
Wi L
Z Z] - //
0y 5 5 4 0'00150 0 50 100 150
vT/V Tj/C
Fig.5. On-state current as a function of on-state Fig.8. Minimum holding current as a function of
voltage; t, = 200 ps to avoid excessive dissipation. temperature.
100/24uA = 1000y
-
Es A
1 max ] = BR2)1-120
\\5
mast BR211-280
10 —
1
V-
0.1 1
-40 -20 0 20 40 60 80 100 1 10 100 1000

yn/vy
Vo /V

Fig.9. Typical junction capacitance as a function of
off-state voltage, f= 1 MHz; T,= 25°C.

101S/A

0.1

11|

0.01 = i

0.001
-50 0 50 100 150

Tj/C
Fig.7. Switching current as a function of junction
temperature.

Hill

LI LT

Fig.10. Transient thermal impedance. Z,, ;, = f(t,).
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50

-

50 ?
Rth e-tp l '
tie-point {
<’ 2
Rth tp-a _—.{ iq———— 25 ——l_.( “‘
T
_\ J
N = S
Fig.11. Components of thermal resistance, Fig.12. Mounting on pcb used for Ry, measurement.

Rthe —a.(Rthe —tp +Rthtp —a)
(Rthe —a +Rthe —~tp +Rthip —a)

Rthj—a=Rthj-e+
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Rectifier diodes BY229 series
fast, soft-recovery

GENERAL DESCRIPTION QUICK REFERENCE DATA
Glass-passivated double diffused SYMBOL | PARAMETER MAX. | MAX. | MAX. | MAX. | UNIT
rectifier diodes in a plastic envelope
featuring low forward voltage drop, BY229 | -200 | -400 | -600 | -800
fast reverse recovery and soft Vaam Repetitive peak reverse | 200 | 400 | 600 | 800 \
recovery characteristic. The devices voltage
are intended for use in TV receivers, Iravy Average forward current | 8 8 8 8 A
monitors and switched mode power Tesm Non-repetitive peak 60 60 60 60 A
supplies. forward current
t, Reverse recovery time 135 1 135 | 135 | 135 | ns
PINNING - TO220AC PIN CONFIGURATION SYMBOL
PIN DESCRIPTION tabm
1 |cathode (k)
2 |anode (a) a k
tab |cathode (k)
I
1 2
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-200 | -400 | -600 | -800
Vasm Non-repetitive peak reverse - 200 | 400 | 600 | 800 \
voltage
Viam Repetitive peak reverse voltage - 200 | 400 | 600 800 Vv
Awm Crest working reverse voltage - 150 | 300 | 500 600 \Y
Vg Continuous reverse voltage - 150 | 300 | 500 600 \'
leav) Average forward current! square wave; - 8 A
T, <122°C
sinusoidal; - 7 A
a=1.57;
Tw<s125°C
leRms) RMS forward current - 11 A
[ Repetitive peak forward current !I' =25 . 2, 8C= 0.5; - 16 A
< :
lesm Non-repetitive peak forward t i 10ms - 60 A
current. t=83ms - 66 A
sinusoidal;
T, =150 *C prior to
surgei_wcijtr\v
reapplie e
2t Pt for fusing t=10ms | . 18 A%s
Teag Storage temperature -40 150 ‘C
T Operating junction temperature - 150 ‘C

1 Neglecting switching and reverse current losses.
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THERMAL RESISTANCES

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

Ry jmb Thermal resistance junction to - - 20 | Kw
mounting base

Rinja Thermal resistance junction to |in free air. - 60 - | KW
ambient

STATIC CHARACTERISTICS

T, = 25 "C unless otherwise stated

SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage le=20A - 1.5 1.85 \
I Reverse current Vg = Vgww; Tj=125°C - 0.1 0.4 mA

DYNAMIC CHARACTERISTICS
T, = 25 "C unless otherwise stated

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

t, Reverse recovery time le=1A; Vg 230V, -di/dt = 50 Alus| - 100 135 ns

Q, Reverse recovery charge le=2A; Vg >30V; -dlz/dt =20 Alus| - 0.5 0.7 uC

dig/dt Maximum slope of the reverse |l-=2 A; -diy/dt =20 Afus - 50 60 Alus
recovery current
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I, —dl, g JFS(RMS) /A

dat 70 N\
N FSM
tr —» 60 X i
50
l time © h
| = i
Qs 25% 100% 20 ]
, | o H ]
R ! 0 +
m 1ms 10ms 0.1s 1s 10s

Fig.1. Definition of t,, Q; and I,

tp/s
Fig.4. Maximum non-repetitive rms forward current.
Ie = f(t,); sinusoidal current waveform;, T, = 150°C prior
to surge with reapplied V.

Fig.3. Maximum forward dissipation, Pg = f(lgay);
sinusoidal current waveform; parameter a = form
factor = Iepusy/lray-

PF/W Tmb(max) / C o JEIA
e S — 110 [TIITIL]
Vo=125V I D=1.0 | [Tj=150C ———i /
] v mi=2s¢ ‘
15 0 A 120 4
/ 20
V4
2 //,/ ?
10 A7 130 / 4
A ARy
ya H
Z —~ b p— p-t 4 10 aANNY,
5 — 140 typ R
i W
i = 7 = 0 “
0 } 1T T T J1s0 0 e
0 6 8 10 12 ] 0.5 1 15 2
IF(AV) / A VF/V
Fig.2. Maximum forward dissipation, Pr = f(lgay); Fig.5. Typical and maximum forward characteristic;
(
square wave current waveform; parameter D = duty Ie = f(Vi); parameter T,
cycle = t/T.
PF/W Tmb(max) / C Qs/uC
10 o e
15 | 120 Tj=150C [
(Vo=128V | a=157_] [Tj=25C i T i
(s = 0,03 Ohms | 4 F=10A]
18 /7 — ot —1 T
22 77 H 10 A
10 130
28 N " T 12A H
NI AL HATE="]
LINye /i 1 2 A
VAVS/ ;
5 Vi 140 y o=l — -
7 Be=s
|
.
0 150 0.1
0 4 6 8 1 10 100
IF(AV) /A -dIF/dt (A/us)

Fig.6. Maximum Q, at T;= 25°C and 150°C
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1000 tr / ns e 10 20 Emb/ (KIW)
= llrl=|15)l}{ m
MRS T L]
A ~— < fﬁ% T LT i L1
SN oF
100 N -
0.1 5 = =H b T H
iTj=150 C ——— % i
if=25¢ T — 1
0 [TT1 001 T 11111
1 10 100 10us  100us  1ms 10ms  O.1s 1s 10s
-dIF/dt (A/us) tp/s
Fig.7. Maximum t, measured to 25% Of |y, T;=25°C Fig.9. Transient thermal impedance Z;, = f(t,)
and 150°C
100 -Cd/pF
—
.._\‘\\
10
! 1 10 VR/v 100 1000
Fig.8. Typical junction capacitance C, at f=1 MHz.
T,=25C
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Rectifier diodes BY229F series
fast, soft-recovery
GENERAL DESCRIPTION QUICK REFERENCE DATA
Glass-passivated double diffused SYMBOL | PARAMETER MAX. | MAX. | MAX. | MAX. | UNIT
rectifier diodes in a plastic full pack
envelope featuring low forward BY229F | -200 | -400 | -600 | -800
voltage drop, fast reverse recovery Vram Repetitive peak reverse | 200 | 400 | 600 | 800 \%
and soft recovery characteristic. The voltage
devices are intended for use in TV leav Average forward current | 8 8 8 8 A
receivers, monitors and switched lesm Non-repetitive peak 60 60 60 60 A
mode power supplies. forward current
t, Reverse recovery time 135 | 1385 | 135 | 135 ns
PINNING - SOD100 PIN CONFIGURATION SYMBOL
PIN DESCRIPTION r j
O
1 |cathode case
2 |anode a k
case |isolated
1 2
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-200 | -400 | -600 | -800
Vism Non-repetitive peak reverse - 200 | 400 600 800 \Y
voltage
Viam Repetitive peak reverse voltage - 200 400 600 800 \
Vawm Crest working reverse voltage - 150 | 300 | 500 | 600 \
Vg Continuous reverse voltage - 150 | 300 | 500 | 600 \
lecavy Average forward current’ square wave; - 8 A
8=05;T, <83°C
sinusoidal; - 7 A
a=1.57;
Ths<90°C
IF(RMS) RMS forward current - 11 A
leam Repetitive peak forward current |t =25 ps; § = 0.5; - 16 A
Ths<83°C
lesm Non-repetitive peak forward t=10ms - 60 A
current. t=8.3ms - 66 A
sinusoidal;
T, =150 °C prior to
surge; with
reapplied Vawmmax
Pt Pt for fusing t=10ms 0| - 18 AZs
Tag Storage temperature -40 150 °‘C
T Operating junction temperature - 150 °C

1 Neglecting switching and reverse current losses.
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Rectifier diodes BY229F series
fast, soft-recovery
ISOLATION
Ths = 25 "C unless otherwise specified
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vicol Repetitive peak voltage from R.H. £65% ; clean and dustfree - - 1500 \Y
both terminals to external
heatsink
Cisol Capacitance from cathode to f=1MHz - 12 - pF
external heatsink
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Rin s Thermal resistance junction to | with heatsink compound - - 4.8 K/wW
heatsink without heatsink compound - - 7.2 KW
R ja Thermal resistance junction to |in free air. - 55 - KW
ambient
STATIC CHARACTERISTICS
T, = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage l=20A - 1.5 1.85 \Y
In Reverse current Vgr = Veww, Tj=125°C - 0.1 0.4 mA
DYNAMIC CHARACTERISTICS
T; = 25 °C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
ty Reverse recovery time le=1A; Vg 230V, -dlg/dt = 50 Alus - 100 135 ns
Q, Reverse recovery charge le=2A; Vg >30V; -di/dt = 20 A/us - 0.5 0.7 nC
dlg/dt Maximum slope of the reverse |lz=2 A; -dl/dt = 20 A/us - 50 60 Alus
recovery current
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Rectifier diodes

BY229F series
fast, soft-recovery
I _ﬂ: g0 JFSEMS)/A
dt 70 i
FSM
trr —m g N
50 \
l time
40
e . |
Qs 25% 100% 20 I <N
10
Wl l ° I
m 1ms 10ms 0.1s is 10s

Fig.1. Definition of t,, Q, and I,,,

tp/s
Fig.4. Maximum non-repetitive rms forward current.
Ie = f{t,); sinusoidal current waveform, T; = 150°C prior
to surge with reapplied V.

PF/W Ths(max) /C
20 T T T 54
[Vo=125V 1] D=1.0]
|15 = 0.03 Ot
i
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Al /
A 1]
| =t -
s = "i__i'_ I._|° T 126
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Fig.2. Maximum forward dissipation, Pr = f(Igay);
square wave current waveform; parameter D = duty

30
/4
20 /
A b/
/4
10 ’/ /
typ max| | |
/
A
o ot Pty
0 05 1 15 2
VF/V

Fig.5. Typical and maximum forward characteristic;
Ie = f(Ve); parameter T;

Fig.3. Maximum forward dissipation, Pr = f(lgay);
sinusoidal current waveform; parameter a = form
factor = Iegmsylray)-

cycle = t/T.
PF/W Ths(max)/C 10 Qs/uC
iy — m=Tc—— S=at
iVo=125V 7 a=157_] Mj=25C T T T
=0.03 Ohms' F=10A
i9 7 11
22 7/ - 10 A
10 102 2 3A 1t
2. A B ™
P77 4L /
LIRS /74 1 L > A
/// g = 1 A
5 / 126 P& =auii
1 =
A
0 150 0.1
0 2 4 6 8 1 10 100
IF(AV) / A -dIF/dt (A/us)

Fig.6. Maximum Q, at T;= 25°C and 150°C
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Product specification
Rectifier diodes BY229F series
fast, soft-recovery
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Fig.7. Maximum t, measured tg 25% Of lymy T;=25°C Fig.9. Transient thermal impedance Z,, = f(t,)
and 150°
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4
i
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Fig.8. Typical junction capacitance C,at f= 1 MHz.
25°C
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Rectifier diodes BY249 series
general purpose
GENERAL DESCRIPTION QUICK REFERENCE DATA
Glass-passivated double diffused SYMBOL | PARAMETER MAX. | MAX. | UNIT
rectifier diodes in a plastic envelope.
The devices are intended for low BY249 | -300 | -600
frequency power rectifier Vraum Repetitive peak reverse voltage 300 600 \'%
applications. Irav) Average forward current 7 7 A
lesm Non-repetitive peak forward current 60 60 A
PINNING - TO220AC PIN CONFIGURATION SYMBOL
PIN DESCRIPTION tabm
1 |cathode (k) 1
2 |anode (a) a k
tab |cathode (k)
1 2
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-300 | -600
Vism Non-repetitive peak reverse - 300 | 600 \%
voltage
Veam Repetitive peak reverse voltage - 300 600 \

RWM Crest working reverse voltage - 200 500 \

R Continuous reverse voltage - 200 500 \Y
leav) Average forward current' sinusoidal; a=1.57; T, <131 °C - 7 A
leams) RMS forward current - 11 A
leam Repetitive peak forward current |sinusoidal; a = 1.57; - 60 A
lrsm Non-repetitive peak forward t=10ms - 60 A

current. t=8.3ms - 66 A
sinusoidal; T; = 150 "C prior to
surge; with reapplied Vawmmax
Pt Pt for fusing t=10ms - 18 Als
Tag Storage temperature -40 150 °C
T Operating junction temperature - 150 ‘C
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ri jmb Thermal resistance junction to - - 2.0 K/W
mounting base
Rija Thermal resistance junction to |in free air. - 60 - K/W
ambient

1 Neglecting switching and reverse current losses.
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BY249 series

Rectifier diodes
general purpose

STATIC CHARACTERISTICS
T, = 25 "C unless otherwise stated

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

Ve Forward voltage lr=20A - 1.2 1.6 \
lk=5A;T;=100°C - 09 | 1.05 \Y

In Reverse current Vg = Vawm, Tj=125°C - 0.1 0.4 mA
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Rectifier diodes BY249 series
general purpose

15 PF/W Tmb(max)/ C 20 8 IFS(RMS)/ A
224858 Yo D=1 I
“ 70 1)
60 FSM
05 .| ~ ly N
10 7 130 50
02 | /7 |
, A7 40
01 |/ A N
5 Y. L1140 30 N
Yo = D_—$ P I
P 20 g
10
0 [ 1 150 0
0 2 4 6 8 10 1 ims 10ms 0.1s is 10s
IF(AV) / A tp/s
Fig.1. Maximum forward dissipation Pg = f(Igy); Fig.3. Maximum non-repetitive rms forward current.
square wave where Igy) =lgpys) X VD. I = f(t,); sinusoidal current waveform; T, = 150°C prior
to surge with reapplied Vg,
PF/W Tmb(max)/C IF/A
f ——— 120 ® L LT Ty
= iTj= —_—— max
BSE_D.Q_th;.} Hrj-25C IL__WP ’ Y
/ /
a=157_1
10 1.9 Z 130 20 i
22 . rimyai
28 2
4l N7 Al
5 L | Lz hao 10 rAR/AN/A
/A
2 AN/
A A
0 | 150 0 =
0 2 4 8 8 0 05 1 15 2
IF(AV) /A VF/V
Fig.2. Maximum forward dissipation Pr = f(Igay); Fig.4. Typical and maximum forward characteristic
sinusoidal current waveform where a = form Ie = f(Vg); parameter T;
factor = Irps) / Iy
10 Zth j-mb / (K/W)
Eﬁi | }
1 | ]
&
0.1 f L .
' SE SR — b
ﬁ : B _'
oot T TTI00C T
10us 100us ims 10ms 0.1s 1s 10s
tp/s
Fig.5. Transient thermal impedance Z,, = f(t,)
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L. ______ ]

Rectifier diodes BY329 series
fast, soft-recovery

GENERAL DESCRIPTION QUICK REFERENCE DATA

Glass-passivated double diffused SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
rectifier diodes in a plastic envelope
featuring low forward voltage drop, BY329 -800 | -1000 | -1200
fast reverse recovery and soft Varm Repetitive peak reverse 800 | 1000 | 1200 \'
recovery characteristic. The devices voltage
are intended for use in TV receivers, Ieav Average forward current 8 8 8 A
monitors and switched mode power lesm Non-repetitive peak 75 75 75 A
supplies. forward current
t, Reverse recovery time 135 | 135 | 135 ns
PINNING - TO220AC PIN CONFIGURATION SYMBOL
PIN DESCRIPTION :abE—Q—:]
1 |cathode (k) e
2 |anode (a) a k
tab |cathode (k)
1 2
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-800 | -1000 | -1200
Vasm Non-repetitive peak reverse - 800 | 1000 | 1200 \
voltage
Viam Repetitive peak reverse voltage - 800 | 1000 | 1200 v
" Crest working reverse voltage - 600 | 800 | 1000 \
Irav Average forward current' square wave; 8 = 0.5; - 8 A
Tw<122°C
sinusoidal; a = 1.57; - 7 A
T <125°C
leRms) RMS forward current - 11 A
lerm Repetitive peak forward current |t =25 ps; & = 0.5; - 16 A
Tw<122°C
lesm Non-repetitive peak forward t=10ms - 75 A
current. t=8.3ms - 82 A
sinusoidal; T; = 150 "C prior
to surge; with reapplied
2 . VRWM max) 2
Pt 12t for fusing t=10ms - 28 S
Tag Storage temperature -40 150 °‘C
T; Operating junction temperature - 150 ‘C

1 Neglecting switching and reverse current losses.
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Rectifier diodes BY329 series
fast, soft-recovery

THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Riy jmb Thermal resistance junction to - - 20 | KW
mounting base .
Rinja Thermal resistance junction to |in free air. - 60 - K/W
ambient

STATIC CHARACTERISTICS
T, =25 "C unless otherwise stated

SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage lr=20A . - 1.5 1.85 \
I Reverse current Vg = Vaww; Tj=125°C - 0.1 1.0 mA
DYNAMIC CHARACTERISTICS
T, = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
t. Reverse recovery time le=1A; Vg>30V; -dl/dt = 50 Alus - 100 135 ns
Q, Reverse recovery charge le=2A; Vg > 30V, -dlg/dt = 20 A/us - 0.5 0.7 pcC
dlg/dt Maximum slope of the reverse |l.=2 A, -di/dt =20 A/us - 50 60 Alus
recovery current
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Rectifier diodes BY329 series
fast, soft-recovery

IFS (RMS) /
Iy - if 100 \ ( a
pr 90
80 Bl FS'M
trr —pm 70 \
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i time 50
~ T 40 g
Qs 25% 100% :2 i N
'n , l 12 [ﬂ\
m 1ms 10ms 0.1s 1s 10s

Fig.1. Definition of t,, Q, and I,

tp/s
Fig.4. Maximum non-repetitive rms forward current.
I = f(t,); sinusoidal current waveform; T, = 150°C prior
to surge with reapplied Vayy.
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Fig.2. Maximum forward dissipation, P = f(IF(A(?);
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0 ==
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Fig.5. Typical and maximum forward characteristic;

square wave current waveform; parameter D = duty Ir = f(Vg); parameter T,
cycle =1/T.
15 PF/W Tmb(max)/C120 10 Qs /uC
. ] T=150C ; EESSEs
(Vo=725V i a=157_] Tj=25C I T
| Rs =0.03 Ohms | F=10A]
T =t
=
10 . 130 L 11 o5 1OUA
A /_,. =T A
1 L nd
= 1A
5 140 7 1A —
" ==
0 150 0.1
0 8 1 10 100

4
IF(AV) / A
Fig.3. Maximum forward dissipation, P = f(lgy);
sinusoidal current waveform; parameter a = form
factor = legusylray)-

-dIF/dt (Aus)
Fig.6. Maximum Q, at T;= 25°C and 150°C
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Product specification
Rectifier diodes BY329 series
fast, soft-recovery
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Fig.7. Maximum t, measured to 25% Of l,y,; T;=25°C Fig.9. Transient thermal impedance Z,, = f{(t,)
and 150°C
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Fig.8. Typical junction capacgance Cyatf=1MHz
T=25"
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Rectifier diode BY359-1500
fast, high-voltage

GENERAL DESCRIPTION QUICK REFERENCE DATA

Glass-passivated double diffused SYMBOL | PARAMETER MAX. |UNIT
rectifier diode in a plastic envelope

featuring low forward voltage drop, A Repetitive peak reverse voltage 1500 \
fast reverse recovery and soft Ve Forward voltage 1.5 \'
recovery characteristic. The device is lrav) Average forward current 10 A
intended for use in TV receivers, lesm Non-repetitive peak forward current 60 A
series resonant switched mode t Reverse recovery time 0.6 us
power supplies and other high :

voltage circuits.

PINNING - TO220AC PIN CONFIGURATION SYMBOL
PIN DESCRIPTION tab[@’
1 |cathode (k) P
2 |anode (a) a k
tab |cathode (k)
1 2
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
Vism Non-repetitive peak reverse - 1500 \")
voltage
Vram Repetitive peak reverse voltage - 1500 \Y
Vawm Crest working reverse voltage - 1300 \'
lecay Average forward current' sinusoidal; a=1.57; T, <110 °C - 10 A
IF(RMS) RMS forward Current = 15.7 A
leam Repetitive peak forward current |sinusoidal; a = 1.57 - 60 A
lesm Non-repetitive peak forward t=10ms - 60 A
current t=8.3ms - 66 A
sinusoidal; T, = 150 "C prior to
surge; with reapplied Vaymmax
1’ 12t for fusing t=10ms - 18 A’s
T Storage temperature -40 150 °C
T Operating junction temperature - 150 ‘C
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Rin jmb Thermal resistance junction to - - 2.0 KW
mounting base
Rinja Thermal resistance junction to |in free air. - 60 - KW
ambient

1 Neglecting switching and reverse current losses.
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Product specification
Rectifier diode BY359-1500
fast, high-voltage
STATIC CHARACTERISTICS
T; =25 °C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage lr=20A - 1.3 1.8 \
lr=10A; T;=150"C - 1.00 1.5 Vv
Is Reverse current Vp=1300 V - 10 100 pA
Vg = 1300 V; T;=100 °C - 50 300 LA
DYNAMIC CHARACTERISTICS
T; = 25 °C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
t, Reverse recovery time lr=2A; Vg 230 V; -dI/dt = 20 A/us - 0.47 0.6 us
Q Reverse recovery charge l=2A; Vg, 230V; -dl/dt = 20 A/us - 1.6 2.0 ucC
Vi Peak forward recovery voltage |l = 10 A; dl/dt = 30 A/us - 11.0 - \Y
/ —di ag PE/W Tmb(max) /C
F — 3244528 Shme D=1.0
dt 25 100
0.5
trr / ly
—T . 20 02 4 110
time 15 0.1 // / 20
T 10 —130
~bl p=t
Qs 100% / / ! T
25% 5 / —140
' / l -~ 7 =1
rm % 10 W5 24%0
IF(AV)/ A
Fig.1. Definition of t,, Q, and I,,,, Fig.3. Maximum forward dissipation Pg = f(Igy);
square wave where Iy =lgrpus) X YD.
] F PF/W Tmb(max)/C
[[Vostiev |
| Rs = 0.034 ohme{
20 - a=[1.57| 110
28 ,; '/ d
time Y / y ’/ 7
Ve 10 / /// A 130
/|
%
fr .
v F 0 + 150
0 2 4 6 8 10 12
Y time IF(AV) / A
Fig.2. Definition of V; Fig.4. Maximum forward dissipation Pg = f(Igjay);
sinusoidal current waveform where a = form
factor = Irpys) / Iray)
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Rectifier diode BY359-1500
fast, high-voltage
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Fig.5. Maximum non-repetitive rms forward current. Fig.8. Maximum reverse recovery charge
I = f(t,); sinusoidal current waveform, T; = 150°C prior Q, = f(dI/dt); parameter T;
to surge with reapplied Vgyy.
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VF/V /s
Fig.6. Typical and maximum forward characteristic Fig.9. Transient thermal impedance Z,, = f(t,)
I = f(Vi); parameter T;
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1A
0.1
1.0 10 -dIFfdt (Alus) 100
Fig.7. Maximum reverse recovery time t, = f(dl/dt);
parameter T,
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Rectifier diode BY359F-1500
fast, high-voltage

GENERAL DESCRIPTION QUICK REFERENCE DATA
Glass-passivated double diffused SYMBOL | PARAMETER MAX. |UNIT
rectifier diode in a full pack plastic
envelope featuring low forward Vieam Repetitive peak reverse voltage 1500 \
voltage drop, fast reverse recovery Ve Forward voltage 1.5 \'%
and soft recovery characteristic. The Iravy Average forward current 10 A
device is intended for use in TV lesm Non-repetitive peak forward current 60 A
receivers, series resonant switched ty Reverse recovery time 0.6 us
mode power supplies and other high
voltage circuits.
PINNING - SOD100 PIN CONFIGURATION SYMBOL
PIN DESCRIPTION —’E‘—
1 |cathode case
2 |anode a K
case |isolated
1 2
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
Vism Non-repetitive peak reverse - 1500
voltage
Viram Repetitive peak reverse voltage - 1500 VvV
AWM Crest working reverse voltage - 1300 \'
lrav) Average forward current' sinusoidal; a = 1.57; T, <54 °C - 10 A
IrRMs) RMS forward current - 15.7 A
FRM Repetitive peak forward current | sinusoidal; a = 1.57 - 60 A
lesm Non-repetitive peak forward t=10ms - 60 A
current t=8.3ms - 66 A
half sine wave; T; = 150 "C prior to
surge; with reapplied Vawmma)
1Pt P’t for fusing t=10ms - 18 Als
T Storage temperature -40 150 °‘C
T Operating junction temperature - 150 ‘C
ISOLATION
Ty = 25 °C unless otherwise specified
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Visol Repetitive peak voltage from R.H. £65% ; clean and dustfree - - 1500 \Y)
both terminals to external
heatsink
Cisol Capacitance from cathode to f=1MHz - 12 - pF
external heatsink

1 Neglecting switching and reverse current losses.
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Rectifier diode BY359F-1500
fast, high-voltage

THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Rin jhs Thermal resistance junction to | with heatsink compound - - 48 | KW
heatsink without heatsink compound - - 59 K/W
Rija Thermal resistance junction to |in free air. - 55 - KW
ambient
STATIC CHARACTERISTICS
T, = 25 °C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage le=20A - 1.3 1.8 \'4
le=10A; T;=150°C - 1.00 1.5 \Y
I Reverse current Vg =1300V - 10 100 HA
Vg =1300V; T;=100 °C - 50 300 pHA
DYNAMIC CHARACTERISTICS
T; = 25 °C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
t, Reverse recovery time le=2A;V,230V; -dl/dt = 20 A/lus - 0.47 0.6 us
Q, Reverse recovery charge lr=2A; Vg 230V, -dlg/dt = 20 A/us - 1.6 2.0 uC
Vi Peak forward recovery voltage |l = 10 A; dlg/dt = 30 A/us - 11.0 - \'
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Rectifier diode BY359F-1500
fast, high-voltage

al PF/W Ths(max) / C
! T F
F .
dat
=1.57
20 LA
trr — 2.2 /, /,

time / A

T 10 / ] ,/ 4 102
Qs 25% 100% %
'a ! l A

»
N

N
N

fm ) 2 6 8 0 12
IF(AV) / A
Fig.1. Definition of t,, Q; and I, Fig.4. Maximum forward dissipation Pg = f(lgay);

sinusoidal current waveform where a = form
faCtOr: IF!RMS!/IF(AV)'

1 IFS(RMS)/ A
F g0 T-S(RMS) l
70 1m
IFSM
60 \\ 1-
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50 \
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v \\
F 30 St
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Fig.2. Definition of V,, Fig.5. Maximum non-repetitive rms forward current.

Ie = f(t,); sinusoidal current waveform; T; = 150°C prior
to surge with reapplied V.
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I et
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Fig.3. Maximum forward dissipation Pr = f(lgay); Fig.6. Typical and maximum forward characteristic
square wave where Iry) =lgpus) X ND. Ie = f(Vg); parameter T;
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Rectifier diode BY359F-1500
fast, high-voltage
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Fig.7. Maximum reverse recovery time t, = f(dl/dt); Fig.8. Maximum reverse recovery charge
parameter T, Q, = f(dl/dt); parameter T;
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Fig.9. Transient thermal impedance Z, = f{t,)
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Rectifier diode BY359X-1500
fast, high-voltage

GENERAL DESCRIPTION QUICK REFERENCE DATA

Glass-passivated double diffused SYMBOL | PARAMETER MAX. |UNIT
rectifier diode in a full pack plastic

envelope featuring low forward Viam Repetitive peak reverse voltage 1500 \
voltage drop, fast reverse recovery Ve Forward voltage 1.5 \'
and soft recovery characteristic. The lraw Average forward current 10 A
device is intended for use in TV lesm Non-repetitive peak forward current 60 A
receivers, series resonant switched t, Reverse recovery time 0.6 us
mode power supplies and other high

voltage circuits.

PINNING - SOD113 PIN CONFIGURATION SYMBOL
PIN DESCRIPTION O
1 cathode O _0
2 |anode a k
case |isolated
1
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
Vism Non-repetitive peak reverse - 1500 \"/
voltage
Virm Repetitive peak reverse voltage - 1500 \
Vawm Crest working reverse voltage - 1300 \"
leav) Average forward current sinusoidal; a=1.57, T,, <54 °C - 10 A
F(RMS) RMS forward current - 15.7 A
lerm Repetitive peak forward current | sinusoidal; a = 1.57 - 60 A
lesm Non-repetitive peak forward t=10ms - 60 A
current t=8.3ms - 66 A
half sine wave; T, = 150 "C prior to
surge; with reapplied Vipymax)
i?t 1%t for fusing t=10ms - 18 A%s
T Storage temperature -40 150 c
T Operating junction temperature - 150 C
ISOLATION
Ths = 25 “C unless otherwise specified
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Visolms) R.M.S. isolation voltage from f = 50-60 Hz; sinusoidal - - 2500 | Vgus
both terminals to external waveform;
heatsink R.H. < 65% ; clean and dustfree
Cicol Capacitance from both terminals | f = 1 MHz - 10 - pF
to external heatsink
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Rectifier diode
fast, high-voltage

BY359X-1500

THERMAL RESISTANCES
SYMBOL |[PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ris jhs Thermal resistance junction to | with heatsink compound - - 4.8 K/w
heatsink without heatsink compound - - 5.9 Kw
R ja Thermal resistance junction to |in free air. - 55 - KW
ambient
STATIC CHARACTERISTICS
T, = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage l.=20A - 1.3 1.8 \'
k=10 A; T;=150°C - 1.00 1.5 \Y
I Reverse current Vp=1300 V - 10 100 LA
VR =1300V; T;=100 'C - 50 300 pA
DYNAMIC CHARACTERISTICS
T; = 25 °C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
t, Reverse recovery time le=2A; VR 230 V; -di/dt = 20 Alus - 0.47 0.6 us
Q, Reverse recovery charge lr=2A; VR 230V, -dl/dt = 20 A/us - 1.6 2.0 nC
Vi Peak forward recovery voltage |l-=10 A; dl/dt = 30 A/us - 11.0 - Vv
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Rectifier diode BY359X-1500
fast, high-voltage

PF/W Ths(max)/C
I —d (
F _r
dt
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= / A
l time ‘ Iy 7 P 7
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10 > 97
Qs 25% 100% 7
/ , | z
R
0 T 150
m 0 2 4 6 10 12
IF(AV)/ A
Fig.1. Definition of t,, Q, and I, Fig.4. Maximum forward dissipation Pg = f(lgy);

sinusoidal current waveform where a = form
factor = Igaus) / lray)-

! IFS(RMS)/ A
] » L
70 \ THt
L | ||IFsm
60 S
N
50 {
time M
h
40 \\
Ve 30 H 4
20 ™~
v fr 10
Ve 0
- ims 10ms 0.1s 1s 10s
* time tp/s
Fig.2. Definition of V,, Fig.5. Maximum non-repetitive rms forward current.

I = (t,); sinusoidal current waveform; T, = 150°C prior
to surge with reapplied V.

IF/A
a0 PF/W Ths(max) /C 30 K — 7
42258598 Yhms D=10 ] Ti=150C ——- 117
25 || Tj=25¢ / /
05 ' ] 17
20 A 54 20 / L
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15 01 78 / /
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|t p=t — /
// / T / £/
5 126 7 77 1=
o D L el L 1N =
0 I 50 0 AW 4 I
0 5 10 15 25 0 1.0 2.0
IF(AV) /A VF/V
Fig.3. Maximum forward dissipation Pr = f(lgy); Fig.6. Typical and maximum forward characteristic
square wave where I,y =lgpus) X VD. I = f(V); parameter T,
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Rectifier diode BY359X-1500
fast, high-voltage
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Fig.7. Maximum reverse recovery time t, = f(dl/dt); Fig.8. Maximum reverse recovery charge
parameter T; Q, = f(dI/dt); parameter T,
10 Zth j-hs / (K'W)
A
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Fig.9. Transient thermal impedance Z,, = f(t,)
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Rectifier diode BY459-1500
fast, high-voltage

GENERAL DESCRIPTION QUICK REFERENCE DATA

Glass-passivated double diffused SYMBOL | PARAMETER MAX. |UNIT
rectifier diode in a plastic envelope,
featuring fast forward recovery and Veam Repetitive peak reverse voltage 1500 \
low forward recovery voltage. The Ve Forward voltage 1.2 \'
device is intended for use in leav Average forward current 10 A
multi-sync monitor deflection circuits lesm Non-repetitive peak forward current 100 A
up to 82kHz. t Forward recovery time 250 ns
Vi Forward recovery voltage 14 \
PINNING - TO220AC PIN CONFIGURATION SYMBOL
PIN DESCRIPTION tab{@
1 |cathode (k)
2 lanode (a) a k
tab |cathode (k)
1 2
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
Vism Non repetitive peak reverse - 1500 \"
voltage
Vaem Repetitive peak reverse voltage - 1500 A
Viewm Crest working reverse voltage - 1300 \
Ieav) Average forward current’ sinusoidal; a = 1.57; T,, <125 °C - 10 A
Ie@ms) RMS forward current ) - 15.7 A
1 Repetitive peak forward current |sinusoidai; a = 1.57 - 100 A
lesm Non repetitive peak forward t=10ms - 100 A
current t=8.3ms - 110 A
sinusoidal; T; = 150 "C prior to
surge; with reapplied Vawmmax)
At 1%t for fusing t=10ms - 50 Als
Ty Storage temperature -40 150 °C
T Operating junction temperature - 150 ‘C
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Rih jmb Thermal resistance junction to - - 1.5 | KW
mounting base
Ria Thermal resistance junction to |in free air - 60 - KW
ambient

1 Neglecting switching and reverse current losses.
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Rectifier diode BY459-1500
fast, high-voltage

STATIC CHARACTERISTICS

T; =25 °C unless otherwise stated

SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage Ir=6.5A - 0.95 1.3 \
l.=65A;T;=125°C - 0.85 1.2 \'
I Reverse current Vi = Vawmmax - - 0.25 | mA
VR = VRWM__M_; T] =125 .C = - 1.0 mA
DYNAMIC CHARACTERISTICS
T; = 25 °C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vi Forward recovery voltage l-=6.5 A; dl¢/dt = 50 Alus - 8 14 \Y
te Forward recovery time l-=6.5A; dl/dt =50 Alus; Ve =5V - 170 | 250 ns
lr=6.5A; dl/dt =50 Alus; Ve =2V - 350 - ns
t. Reverse recovery time lr=1A; -di¢/dt = 50 A/us; VR =230V - 250 350 ns
] —dl F 25 PF/W Tmb(max)IC”as
F _r Fo = 5230 Eheme ,,D=10
dt A
20 120
trr —e
l ) 15 127.5
time
q T 1 s
Qs 25% 100% 5 142.5
]
R - 0F - ” L ~150
IF(AV)/ A
Fig.1. Definition of t,, Q, and I, Fig.3. Maximum forward dissipation Pr = f(lgy);
square wave where I,y =lgpys) X ND.
'F 20 it Tmb,(max) "Ci20
_{ Vo=1.020V : +
- Rs = 0.028 Ohms; —.57- 123
19 126
15 2.2—y Z
28 /',/’ 129
- / 132
7 a=4 7 7 1
me 10 S AAA 135
Ve /- /// X k38
s A A 141
144
Y ——%/ I 147
v F | I
0 150
+ time 0 2 4 |F(A\6/) /A 8 10 12
Fig.2. Definition of V, Fig.4. Maximum forward dissipation Pg = f(Igay);
sinusoidal current waveform where a = form
fact0r= IF(RMS)/IF(AV)'
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Rectifier diode BY459-1500
fast, high-voltage
IFS(RMS) / A trr/ us
150 T 2 TF=10A
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= ~
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Fig.5. Maximum non-repetitive rms forward current. Fig.8. Maximum reverse recovery time t, = f(dl/dt);
I = f(t,); sinusoidal current waveform; T, = 150°C prior parameter T;
to surge with reapplied Vayp.
a0 JFLA 10 Zthi-mb / (KW)
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[ Ti=25C —1I / T
Vi
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Fig.6. Typical and maximum forward characteristic Fig.9. Transient thermal impedance Z,, = f(t,)
Ie = f(Vg); parameter T,
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»
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Fig.7. Typical and maximum V. = f(dl/dt); T;= 25°C
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Rectifier diode BY459F-1500
fast, high-voltage

GENERAL DESCRIPTION QUICK REFERENCE DATA

Glass-passivated double diffused SYMBOL | PARAMETER MAX. |UNIT
rectifier diode in a full pack plastic
envelope, featuring fast forward Vaam Repetitive peak reverse voltage 1500 \
recovery and low forward recovery Ve Forward voltage 1.2 \
voltage. The device is intended for Ieav) Average forward current 10 A
use in multi-sync monitor deflection lesm Non-repetitive peak forward current 100 A
circuits up to 82kHz. e Forward recovery time 250 ns
Vi Forward recovery voltage 14 \
PINNING - SOD100 PIN CONFIGURATION SYMBOL
PIN DESCRIPTION —Fg‘—
1 |cathode case
2 |anode a K
case |isolated '
1| 2
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
Viasu Non repetitive peak reverse - 1500 \
voltage
Vaam Repetitive peak reverse voltage - 1500 \Y
Vawm Crest working reverse voltage - 1300 \'
leav) Average forward current sinusoidal; T,; <68 °C - 10 A
lems) RMS forward current - 15.7 A
FRM Repetitive peak forward current | sinusoidal; a = 1.57 - 100 A
lesm Non repetitive peak forward t=10ms - 100 A
current t=8.3ms - 110 A
sinusoidal; T; = 150 °C prior to
surge; with reapplied Vawmmax
1’ It for fusing t=10ms - 50 A’s
Ta Storage temperature -40 150 °C
T; Operating junction temperature - 150 °C
ISOLATION
The = 25 °C unless otherwise specified
SYMBOL |[PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vicol Repetitive peak voltage from R.H. < 65% ; clean and dustfree - - 1500 \Y%
both terminals to external
heatsink
Cicor Capacitance from cathode to f=1MHz - 12 - pF
external heatsink
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Rectifier diode BY459F-1500
fast, high-voltage
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Rinjns Thermal resistance junction to | with heatsink compound - - 4.8 KW
heatsink ) without heatsink compound - - 5.9 K/W
Rinja Thel)(mal resistance junction to |in free air - 55 - | Kw
ambient

STATIC CHARACTERISTICS

T, = 25 °C unless otherwise stated

SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage lr=65A - 0.95 1.3 Vv
le=65A;T;=125°C - 0.85 1.2 \"
I Reverse current Vi = VRrwMmax - - 0.25 mA
Va = Vawmmans 1= 125 °C - - 1.0 mA
DYNAMIC CHARACTERISTICS
T; = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vi Forward recovery voltage I = 6.5 A; di/dt =50 A/us - 8 14 \
b Forward recovery time lr=6.5 A; dlg/dt =50 A/us; Ve =5V - 170 250 ns
le=6.5 A; di/dt = 50 A/us; Ve =2V - 350 - ns
t. Reverse recovery time lr=1A,; -di/dt = 50 A/us; Vo230 V - 250 | 350 ns
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Rectifier diode BY459F-1500
fast, high-voltage

_dl 20 PF/W Ths(max) / C 4
le _F Vo120V 1 I P
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time L
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T ] 7 77X
/.
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4
Qs 25% 100% 5 126
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mm 0 - 150
0 2 6 10 12
IF(AV) / A
Fig.1. Definition of t., Qs and I, Fig.4. Maximum forward dissipation Pg = f(Igy);

sinusoidal current waveform where a = form
factor = lgpms) / vy

]
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time 8
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Vi i L
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Fig.2. Definition of V,, Fig.5. Maximum non-repetitive rms forward current.

I = f(t,); sinusoidal current waveform, T, = 150°C prior
to surge with reapplied V.
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Fig.3. Maximum forward dissipation Pg = fleavy); Fig.6. Typical and maximum forward characteristic
square wave where Ig ) =lggus) X VD. I = f(V); parameter T,
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Rectifier diode BY459F-1500
fast, high-voltage
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Fig.7. Typical and maximum V, = f(dl/dt); T;= 25°C Fig.9. Transient thermal impedance Z,, = f(t,)
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Fig.8. Maximum reverse recovery time t, = f(dl/dt);
parameter T;
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Rectifier diodes BYQ28 series

ultrafast

GENERAL DESCRIPTION QUICK REFERENCE DATA
Glass passivated, dual, high SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
efficiency rectifier diodes in a plastic
envelope, featuring low forward BYQ28- | 100 150 200
voltage drop, ultra-fast recovery Viaam Repetitive peak reverse 100 150 200 \Y
times and soft recovery voltage
characteristic. They are intended for Ve Forward voltage 0.895 | 0.895 | 0.895 \
use in switched mode power supplies loav) Output current (both 10 10 10 A
and high frequency circuits in general diodes conducting)
where low conduction and switching t, Reverse recovery time 20 20 20 ns
losses are essential.
PINNING - TO220AB PIN CONFIGURATION SYMBOL
PIN DESCRIPTION tab(@
1 de 1
anode 1 (a) al a2
2 |cathode (k)
3 |anode 2 (a)
tab |cathode (k) k
123
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |[|PARAMETER CONDITIONS MIN. MAX. UNIT
-100 | -150 | -200
Viam Repetitive peak reverse voltage - 100 150 200 \
Vawm Crest working reverse voltage - 100 150 200 \
Va Continuous reverse voltage - 100 150 200 \Y
loay) Output current (both diodes square wave; 8 = 0.5; - 10 A
conducting)" Tw<119°C
sinusoidal; a = 1.57; - 9 A
Tw<121°C
lo@ms) RMS forward current - 14 A
FRM Repetitive peak forward current |t = 25 us; 8 = 0.5; - 10 A
per diode Tw<119°C
lesm Non-repetitive peak forward t=10ms - 50 A
current per diode t=8.3ms - 55 A
sinusoidal; with reapplied
2, . VRWM (max) )
i’t 1%t for fusing t=10ms - 12.5 A%s
Tag Storage temperature -40 150 'C
T Operating junction temperature - 150 ‘C

1 Neglecting switching and reverse current losses
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Rectifier diodes BYQ28 series
ultrafast

THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ry imb Thermal resistance junction to | per diode - - 4.5 KW

heatsink both diodes conducting - - 3.0 | KW
Rija Thermal resistance junction to |in free air - 60 - K/W
ambient

STATIC CHARACTERISTICS

T, =25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage (per diode) l.=5A;T;=150°C - 0.80 | 0.895 \Y

le=5A - 095 | 1.10 \'

lr=10A - 1.10 | 1.25 \")
I Reverse current (per diode) Vi = Veww; Tj=100°C - 0.1 0.2 mA
R = VawMm - 2 10 pA

DYNAMIC CHARACTERISTICS

T, =25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Q, Reverse recovery charge (per |lr=2A; Vg =30 V; -dlg/dt = 20 A/us - 4 5.5 nC

diode)
t, Reverse recovery time (per le=1A; V230V, - 15 20 ns
diode) -dl/dt = 100 A/us
bem Peak reverse recovery current |l-=5A; Vg 230 V; -di¢/dt = 50 A/us - 0.5 0.7 A
(per diode)
Vi Forward recovery voltage (per |l-=1 A; di¢/dt = 10 A/us - 1 - \%
diode)
!
—dl F
' _F
dt
< —
‘ time time
— 1 | T
Qg 0%  100% v
fr
! | l v
A mm F
+ time
Fig.1. Definition of t,, Q, and I, Fig.2. Definition of V,,
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Rectifier diodes BYQ28 series
ultrafast
P\Z:\L‘.v Tmb(max) / C 14 1000 trr/ns - -
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Fig.3. Maximum forward dissipation Pg = f(Igy,) per Fig.6. Maximum t,at T;= 100 °C; per diode
diode; square current waveform where
Irav) =lems) X YD.
PF/W Tmb(max)/ C 23 10 Irrm/A
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~o 1 3 4 5 6 1 i0 100
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Fig.4. Maximum forward dissipation Pr = f(I¢,,) per Fig.7. Maximum I, at T, = 25 °C; per diode
diode; sinusoidal current waveform where a = form
factor = Igpys) / Iray)-
1000 408 1o Imm/A
AT q
100 % IF=5A =—t——=rrrr 1 EIF oA s
i’ == e oA
IF=1A A
10 w_;: = 0.1 Pa — s
.
1 0.01
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Fig.5. Maximum t, at T; = 25 °C; per diode Fig.8. Maximum I, at T;= 100 °C; per diode
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Rectifier diodes BYQ28 series
ultrafast
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Fig.9. Typical and maximum forward characteristic Fig.11. Transient thermal impedance; per diode;
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Fig.10. Maximum Q, at T; = 25 "C; per diode
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Rectifier diodes BYQ28E series
ultrafast, rugged
GENERAL DESCRIPTION QUICK REFERENCE DATA
Glass passivated high efficiency SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
rugged dual rectifier diodes in a
plastic envelope, featuring low BYQ28E- | 100 150 200
forward voltage drop, ultra-fast Viam Repetitive peak reverse 100 150 200 \
recovery times and soft recovery voltage
characteristic. These devices can Ve Forward voltage 0.895 | 0.895 | 0.895 Vv
withstand reverse voltage transients loav Output current (both 10 10 10 A
and have guaranteed reverse surge diodes conducting)
and ESD capabilty. They are t, Reverse recovery time 25 25 25 ns
intended for use in switched mode lrrm Repetitive peak reverse 0.2 0.2 0.2 A
power supplies and high frequency current per diode
circuits in general where low
conduction and switching losses are
essential.
PINNING - TO220AB PIN CONFIGURATION SYMBOL
PIN DESCRIPTION labﬁo
1 de 1
anode 1 (a) a a2
2 |cathode (k)
3 |anode 2 (a)
tab |cathode (k) k
123
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-100 | -150 | -200
Viam Repetitive peak reverse voltage - 100 150 200 \4
AWM Crest working reverse voltage - 100 150 200 \
Ve Continuous reverse voltage - 100 150 200 \'
loav) Output current (both diodes square wave - 10 A
conducting)’ 8§=05T,,<119°C
sinusoidal - 9 A
a=157,T,,<121°C
lowms) RMS forward current - 14 A
RM Repetitive peak forward current |t = 25 ps; 8 = 0.5; - 10 A
per diode Tw<119°C
lesm Non-repetitive peak forward t=10ms - 50 A
current per diode t=8.3ms - 55 A
sinusoidal; with reapplied
2 2 . Vawm max)
1’ It for fusing =10 ms - 12.5 A%s
larm Repetitive peak reverse current |t, = 2 ps; 5 = 0.001 - 0.2 A
per diode
lasm Non-repetitive peak reverse t, =100 us - 0.2 A
current per diode
T Storage temperature -40 150 °C
T Operating junction temperature - 150 °C

1 Neglecting switching and reverse current losses
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Product specification

Rectifier diodes BYQ28E series
ultrafast, rugged
ESD LIMITING VALUE
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
Ve Electrostatic discharge Human body model; - 8 kV
capacitor voltage C =250 pF; R=1.5kQ
THERMAL RESISTANCES
SYMBOL |[PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ri jmb Thermal resistance junction to |per diode - - 45 | KW
mounting base both diodes conducting - - 30 | KW
Ry ja Thermal resistance junction to |in free air - 60 - KW
ambient
STATIC CHARACTERISTICS
T, =25 °C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage (per diode) lk=5A;T;=150"C - 0.80 | 0.895 \'4
lk=5A - 0.95 | 1.10 \
le=10A - 110 | 1.25 Vv
Ia Reverse current (per diode) Vg = Vgww; Tj=100°C - 0.1 0.2 mA
2= Vawm - 2 10 pA
DYNAMIC CHARACTERISTICS
T; = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Q; ‘I}e\ée;se recovery charge (per |lg=2 A; Vg 230V; -di¢/dt = 20 A/us - 4 9 nC
iode
tn Reverse recovery time (per le=1A;Vg230V,; - 15 25 ns
diode) -di/dt = 100 AJus
te Reverse recovery time (per le=05Atolg=1A;1l,.=025A - 10 20 ns
diode)
Vi Forward recovery voltage (per |lz=1 A; dlg/dt =10 A/us - 1 - Vv
diode)
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Rectifier diodes BYQ28E series
ultrafast, rugged
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Fig.2. Definition of V,, Fig.5. Maximum forward dissipation Pr = f(I¢,,) per
diode; square current waveform where
eav) =lrms) X VD.
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Fig.3. Circuit schematic for t,, Fig.6. Maximum forward dissipation Pg = f(Izy) per
diode; sinusoidal current waveform where a = form
factor = lggus) / Irgay)-
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Rectifier diodes BYQ28E series
ultrafast, rugged

1000 tr/ns 100 Qs/nC -
IF=5A
IF=2A ===
IF=1A | i
100 IF=5A 10
| = =
— —_:
IF=1A 1 A
10 1.0
Z
I/
Y 10 100 010 10 100
dIF/dt (A/us) -dIF/dt (A/us)
Fig.7. Maximum t, at T; = 25 "C; per diode Fig.10. Maximum Q, at T; = 25 °C; per diode
h
10 Irm/A . 102! (KW) 23
-
i * 3
1 23 1.0 =64 =
—— ]
Wil == = mii
=
A4 1A
A /
0.1 =2 = - e i B
IF=1A 0.1 P — b
=
11 |
- Wl ti
0.01 0.01
1 10 100 i0us ims O.is i0s
-dIF/dt (Alus) tp/s
Fig.8. Maximum |, at T, = 25 °C; per diode Fig.11. Transient thermal impedance; per diode;
Zp o = f(L,)-
15 F{lé_l__,L_._J__L__l_. 7 7
M Tj=1 _—
= j=150C I/ I/ /
[ Ti=25C
ll Il /
IRl
10 !. 7 Vi
[/ 17
/17 /
5 w77
typ 717 7 max ——
N7 /
V¥ P 7
0 -1~
0 0.5 1 1.5
VF/V
Fig.9. Typical and maximum forward characteristic
le = f(V); parameter T;
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Rectifier diodes
ultrafast

Product specification
R I B R T R A L S SO N SIS

BYQ28F series

GENERAL DESCRIPTION QUICK REFERENCE DATA
Glass passivated high efficiency dual SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
rectifier diodes in a full pack plastic
envelope, featuring low forward BYQ28F- | 100 150 200
voltage drop, ultra-fast recovery Viaam Repetitive peak reverse 100 150 200 \%
times and soft recovery voltage
characteristic. They are intended for Ve Forward voltage 0.895 | 0.895 | 0.895 \'
use in switched mode power supplies loav Output current (both 10 10 10 A
and high frequency circuits in general diodes conducting)
where low conduction and switching t. Reverse recovery time 20 20 20 ns
losses are essential.
PINNING - SOT186 PIN CONFIGURATION SYMBOL
PIN DESCRIPTION -
case] O
1 anode 1 (a) ai a2
2 |cathode (k)
3 |anode 2 (a)
k
1
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL {PARAMETER CONDITIONS MIN. MAX. UNIT
-100 | -150 | -200
Virem Repetitive peak reverse voltage - 100 150 200 Vv
Vewm Crest working reverse voltage - 100 150 200 \'
R Continuous reverse voltage - 100 150 200 \
lo@v Output current (both diodes square wave; 8 = 0.5; - 10 A
conducting)? Ts<92°C
sinusoidal; a = 1.57; - 9 A
Ts<95°C
lo@ms) RMS forward current - 14 A
eam Repetitive peak forward current |t =25 ps; & = 0.5; - 10 A
per diode T,s<92°C
lesm Non-repetitive peak forward t=10ms - 50 A
current per diode t=8.3ms - 55 A
sinusoidal; with reapplied
2, N RWM(max) )
2t 1%t for fusing t=10ms - 12.5 A’s
Tag Storage temperature -40 150 °C
T; Operating junction temperature - 150 ‘C

1 Ty < 148°C for thermal stability.

2 Neglecting switching and reverse current losses
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Rectifier diodes BYQ28F series
ultrafast
ISOLATION
Ths = 25 "C unless otherwise specified
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Visol Repetitive peak voltage from all | R.H. < 65% ; clean and dustfree - - 1500 \"
three terminals to external
heatsink
Cisal Capacitance from T2 to external |f=1 MHz - 12 - pF
heatsink
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Rin jhs Thermal resistance junction to | with heatsink compound - - 57 | KW
heatsink without heatsink compound - - 6.7 K/W
Rija Thegmal resistance junction to |in free air - 55 - KwW
ambient

STATIC CHARACTERISTICS
T, = 25 "C unless otherwise stated

SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage (per diode) lk=5A; T, =150°C - 0.80 |0895| V
lr=5A - 0.95 | 1.10 \
l,=10A - 110 | 1.25 v
la Reverse current (per diode) Vg = Vawu T;=100°C - 0.1 0.2 mA
R= Vawm - 2 10 pA
DYNAMIC CHARACTERISTICS
T; =25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Q Reve;se recovery charge (per |l-=2 A; Vg 230 V; -di/dt = 20 A/us - 4 5.5 nC
diode
tr Reverse recovery time (per le=1A;Va230V, - 15 20 ns
diode) -dlg/dt = 100 A/us
lm Peak reverse recovery current |l =5 A; Vg 230 V; -dl/dt = 50 A/us - 0.5 0.7 A
(per diode)
Ve g_or(\jfve;rd recovery voltage (per |lz=1A; di/dt=10 A/us - 1 - \'
iode
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Rectifier diodes BYQ28F series
ultrafast
, : _d 6 PF/W . Ths(max)/C 1158
F __E Vo=0748V
d’ s Rs = 0.0293 Ohms a= 157 1215
1.
t 2.2 191/
" — 4 127.2
y o 2y
time 3 4 // 4 132.9
? 2 / / 138.6
Q. 10%  100% /
1 4 443
]
R ]
mm 0 150
0 1 3 5 6
IF(AV) /A
Fig.1. Definition of t,, Q, and I, Fig.4. Maximum forward dissipation P = f(I¢y) per
diode; sinusoidal current waveform where a = form
factor = lrpys) / Iy
I tr/ns
F 1000
100 IF=5A
time = =]
Ve IF=1A F
T 10 ——
—_——
v fr
| 1
Y 1 10 100
Vo time dIF/dt (Alus)
Fig.2. Definition of V,, Fig.5. Maximum t, at T;= 25 °C; per diode
BPF/W Ths(max) / C 104.4 1000 trr/ ns
Vo=0748V
7 | Be= 00200 Ohme D=1.0 h10.1
6 115.8
V
5 'ﬁ/ 1215 100 : IE=54 =F
. 0.2 /// 1272 IF=1A T
y
3 ot /] A 329
o T "
2 /// | b D%t lage
1 144.3
e
% 4 3 4 e 7 8" Ty 10 100
IF(AV) / A dIF/dt (Alus)
Fig.3. Maximum forward dissipation Pg = f(Igy) per Fig.6. Maximum t,at T;= 100 °C; per diode
diode; square current waveform where
vy =leams) X D.
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Rectifier diodes BYQ28F series
ultrafast
10 Irrm/A 100 Qs /nC -
Ay
IF=2A ===
IF=1A ~_|
1 10
IF=5A v
L] :7 V]
0.1 IF=1A 1.0 4
7 'I
7z 7
0.01 01 /
1 10 100 1.0 10 100
-dIF/dt (Aus) -dIF/dt (AJus)
Fig.7. Maximum I, at T; = 25 °C; per diode Fig.10. Maximum Q, at T; = 25 °C; per diode
10 lmm/A 1o 2hihs (kW) -
B2 | i
1 SSoT 1 ? i = ==
o = ma
z T ui i
%d IF=1A. | 1 111 L 1
1
0.1 - 01 54 I “t- B
B —~tp -
2 -
11 ! _ .t
0.01 0.01
1 10 100 10us ims 0.1s 10s
-dIF/dt (Adus) tp/s
Fig.8. Maximum I, at T,= 100 °C; per diode Fig.11. Transient thermal impedance; per diode;
Zin j-hs =
15 IF”.\._L_J_J__J.__I_. 7 7
! Tj=150C ——— 717 ]
i Ti=25C 1 ' 5 !
7 7 /
10 /'I / /
A/ 17
// 7117
5 77
typ 77 7 max ——
A7 T4
o =5
0 0.5 1 15
VF/V
Fig.9. Typical and maximum forward characteristic
Ir = f(Vg); parameter T;
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Rectifier diocdes BYR29 series
ultrafast
N Al S S L S B T S O R S P SR S TS
GENERAL DESCRIPTION QUICK REFERENCE DATA
Glass passivated, high efficiency, SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
rugged rectifier diodes in a plastic
envelope, featuring low forward BYR29- | 500 600 700
voltage drop, ultra fast reverse Viam Repetitive peak reverse 500 600 700 \
recovery times and soft recovery voltage
characteristic. They are intended for Ve Forward voltage 15 1.5 1.5 Y
use in switched mode power supplies leav) Forward current 8 8 8 A
and high frequency circuits in tr Reverse recovery time 75 75 75 ns
general, where both low conduction
losses and low switching losses are
essential.
PINNING - TO220AC PIN CONFIGURATION SYMBOL
PIN DESCRIPTION :ab'z_Q_[‘
1 |cathode (k) TN
2 |anode (a) a‘_@»k
tab |cathode (k)
1 2
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-500 | -600 | -700
Viam Repetitive peak reverse voltage - 500 | 600 700 \4
Vawm Crest working reverse voltage - 400 500 500 \Y
Vg Continuous reverse voltage - 400 500 500 '
Irav) Average forward current' square wave; 3 = 0.5; - 8 A
Tw<115°C
sinusoidal; a = 1.57; - 7.2 A
Tw<115°C
lemms) RMS forward current - 11.3 A
FRM Repetitive peak forward current |t =25 ps; 8 = 0.5; - 16 A
Tw<115°C
lesm Non-repetitive peak forward t=10ms - 60 A
current t=8.3ms - 66 A
sinusoidal; with reapplied
) RWM(max)
I’ It for fusing t=10ms - 18 ’s
Ta, Storage temperature -40 150 °'C
T; Operating junction temperature - 150 °C

1 Neglecting switching and reverse current losses
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Rectifier diodes BYR29 series
ultrafast

THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS TYP. | MAX. | UNIT
R jmb Thermal resistance junction to - 25 | KW

mounting base
R ja Thermal resistance junction to |in free air. 80 - KW
ambient

STATIC CHARACTERISTICS
T, =25 °C unless otherwise stated

SYMBOL |PARAMETER CONDITIONS TYP. | MAX. | UNIT

Ve Forward voltage I-=8A; T;=150C - 1.07 | 1.50 \4
Ir=20A - 175 | 1.95 \"

Is Reverse current Vi = Vawm - 1.0 10 pA
Vg = Vs T;= 100 °C - 01 | 02 | mA

DYNAMIC CHARACTERISTICS
T, =25 "C unless otherwise stated

SYMBOL {PARAMETER CONDITIONS TYP. | MAX. | UNIT

Q, Reverse recovery charge I-=2AtoVy230V; 150 | 200 nC
dl¢/dt = 20 Alus

t. Reverse recovery time le=1AtoVy230V; 60 75 ns
di/dt = 100 A/us

lem Peak reverse recovery current {l:=10Ato V230V, - 6
dl/dt = 50 A/}J.S; T,=100°C

Vi Forward recovery voltage I-=10A; di/dt = 10 Alus 5.0 - \

!
—d F
'r _F
dt
e 'rr -
¢ time time
R
Q. 0%  100% v
fr
/ | ¢ v
f time
Fig.1. Definition of t,, Q, and |, Definition of V;,
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Rectifier diodes BYR29 series
ultrafast
20 sf‘/‘sz Ti D=:/OC1°° 1000 trr/ns —
Re = 0.03 Ohnys :
// 1AT—F= ==
100

15 y 1125
02 / 125

Fig.5. Maximumt, atT,=25C

10 0.1 / L
Tj=100C
/ & 10 EEEEEEE
& =%k D=
5 T —137.5
2 [
ekt
1
O0 2 6 10 1%50 1 10 100
IF(AV)/ A dIF/dt (A/us)
Fig.3. Maximum forward dissipation Pg = f(lgy); Fig.6. Maximum t, at T;= 100°C
square wave where I,y =lgpus) X ND.
15 Ps.,/.‘ﬁév T )/C 10 Irm/A -
Ra = 0.03 Ohme a/: 1.57 IF=10A
120 —
K
o e ; Ba —
28/ e = IF=1A
130 |~
4, / ///
// 7
s pd A 01
7% 140
[ y 0.01
% 1 2 3 4 5 6 7 8 1 10 100
IF(AV) / A -dIF/dt (Alus)
Fig.4. Maximum forward dissipation Pg = f(lzay); Fig.7. Maximum I, at T; = 25°C.
sinusoidal current waveform where a = form
factor = Igus) / Iy
1000 trr/ns = 10 Irm/A
T IF=10 A L :
IF=10A o
T— 1
100 1A = L] . L1 —
IF=1A
10 = 0.1 Tj=100C
1 0.01
1 10 100 1 10 100
dIF/dt (Alus) -dIF/dt (Alus)

Fig.8. Maximum I, at T;= 100°C.
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Rectifier diodes BYR29 series
ultrafast
IF/A Zth j-mb (K'W)
% Tj=25C - / /7 =::
o5 |=180C———= / o
20 L '/ 1

3

'~

3

o

w\t

3

£

|

1

1

-

7
Vi 0.1 - -
7 1 =5y
/ // il
5 4 va
/ ]

ay 7] t
s v Ll
% 05 1 15 2 25 3 T 1ms 0.1 10s
VF/V tp/s
Fig.9. Typical and maximum forward characteristic Fig.11. Transient thermal impedance Zy, = f(t,)

Ie = f(Vg); parameter T,

1000 Qs/nC
IF=10A_4 L
A
’/ 2A
1
100 295
=
[ Z
10
1.0 10 100
-dIF/dt (A/us)

Fig.10. Maximum Q, at T;=25C

October 1994 77



Philips Semiconductors

Rectifier diodes
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BYR29F series

ultrafast
R T A S I e S N O P RIS
GENERAL DESCRIPTION QUICK REFERENCE DATA
Glass passivated, high efficiency SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
rectifier diodes in a full pack, plastic
envelope, featuring low forward BYR29F- | 500 600 700
voltage drop, ultra fast reverse Viem Repetitive peak reverse 500 600 700 Vv
recovery times and soft recovery voltage
characteristic. They are intended for Ve Forward voltage 1.5 1.5 1.5 \Y
use in switched mode power supplies leav Forward current 8 8 8 A
and high frequency circuits in te Reverse recovery time 75 75 75 ns
general, where both low conduction
losses and low switching losses are
essential.
PINNING - SOD100 PIN CONFIGURATION SYMBOL
PIN DESCRIPTION ~f6—\—
1 |cathode case TN
2 lanode a‘@*'(
case lisolated
1 2
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-500 | -600 | -700
Viem Repetitive peak reverse voltage - 500 600 700 '
AWM Crest working reverse voltage - 400 500 500 \4
Ve Continuous reverse voltage - 400 | 500 | 500 \Y
leav) Average forward current? square wave; 8 = 0.5; - 8 A
Ts<73°C
sinusoidal; a = 1.57; - 7.2 A
Ths<79°C
leRms; RMS forward current - 11.3 A
FRM Repetitive peak forward current |t = 25 ps; 3 = 0.5; - 16 A
T <73°C
lrsm Non-repetitive peak forward t=10ms - 60 A
current. t=8.3ms - 66 A
sinusoidal; with reapplied
2 2 . RWM(max) 2
1%t I°t for fusing t=10ms - 18 A’s
Ta Storage temperature -40 150 °C
T Operating junction temperature - 150 ‘C

1 T, < 138°C for thermal stability.

2 Neglecting switching and reverse current losses
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Rectifier diodes BYR29F series
ultrafast
ISOLATION
Ths = 25 °C unless otherwise specified
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Visol Repetitive peak voltage from R.H. < 65% ; clean and dustfree - - 1500 \
both terminals to external
heatsink

Cisal Capacitance from cathode o |f=1MHz - 12 - pF
external heatsink

THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Rir jhs Thermal resistance junction to | with heatsink compound - - 5.5 K/W

heatsink without heatsink compound - - 7.2 K/W
Ryja Thermal resistance junction to |in free air. - 55 - K/W
ambient

STATIC CHARACTERISTICS

T; = 25 "C uniess otherwise stated
SYMBOL |PARAMETER CONDITlONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage =8A; Tj=150°C - 1.07 | 1.50 \

|,:_2 A - 1.75 | 1.95 \Y
Is Reverse current V= - 1.0 10 pA
Vg = VRWM, T,=100'C - 0.1 0.2 mA
DYNAMIC CHARACTERISTICS
T; = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Q. Reverse recovery charge l.=2AtoVg230V, - 150 200 nC
dl/dt = 20 A/us

t. Reverse recovery time l.=1AtoVy,230V; - 60 75 ns
dIF/dt =100 A/us

lim Peak reverse recovery current |l:=10AtoVz>30V, - - 6 A
di/dt = 50 Alus; T, = 100 °C

Vi Forward recovery voltage lr=10A; di/dt = 10 Alus - 5.0 - \Y
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Rectifier diodes BYR29F series
ultrafast

I —d 15 isf.‘ﬁsv Theln)/© L
ot Rs = 0.03 Ohms e:/: 1.57 )
22 |87 a
-l 10 5 ; v 5
; N7 A
¢ fme AW /S 108
VAV 17
~ 1
s 7
Q. 10%  100% 7. 128
139
IH | p” -
mm 0 150
0 1 2 3 4 5 6 7 8
IF(AV)/ A
Fig.1. Definition of t,, Q, and I,,, Fig.4. Maximum forward dissipation Pr = f(Igay);
sinusoidal current waveform where a = form
factor = Igpus) / Irav)
’F 1000 trr/ns _
IF=10 A
100 1A I g
time
Ve
M ===
Vi
Ve .
1 10 100
b time dIF/dt (Alus)
Fig.2. Definition of V,, Fig.5. Maximum t,atT;=25°C
PF/W Ths(max)/C trr/
20 Vo=126V D=1.0 1000 = IF=10 A
Rs = 0.03 Ohngs ya T
15 5~ 7.5 1A =
/ 100
10 0.2 / "
0.1 L ™
7 =
A
5 v ”Z ’_"H'_ﬁ‘F—mz.s
e
0o 2 6 10 1%50 1 1 10 100
IF(AV) / A dIF/dt (Alus)
Fig.3. Maximum forward dissipation Pg = f(lgay); Fig.6. Maximumt,atT;=100°C
square wave where I,y =lgpys) X ND.
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Rectifier diodes BYR29F series
ultrafast

10 Im/A 1000 Qs/nC
" IF=10A i
- IF=10A_A HH
1 1 // 1
IF=1A b 2A
/ 100 4fa

. v

0.1 Z
0.01 10
1 10 100 1.0 10 100
-dIF/dt (A/us) -dIF/dt (A/us)

Fig.7. Maximum I, at T;= 25°C.

Fig.10. Maximum Q; at T;=25°C

Fig.9. Typical and maximum forward characteristic

Ie = f(V); parameter T;

October 1994
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Fig.8. Maximum I,.,, at ;= 100°C. Fig.11. Transient thermal impedance Z,, = f(t,)
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Dual rectifier diodes BYT28 series.
ultrafast !
GENERAL DESCRIPTION QUICK REFERENCE DATA
Glass passivated, high efficiency SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
rectifier diodes in a plastic envelope,
featuring low forward voltage drop, BYT28- | 300 400 500
ultra fast reverse recovery times and Vrru Repetitive peak reverse 300 400 500 \")
softrecovery characteristic. They are voltage
intended for use in switched mode Ve Forward voltage 1.05 1.05 1.05 \
power supplies and high frequency loaw Output current (both 10 10 10 A
circuits in general, where both low diodes conducting)
conduction losses and low switching t, Reverse recovery time 60 60 60 ns
losses are essential.
PINNING - TO220AB PIN CONFIGURATION SYMBOL
PIN DESCRIPTION tabg‘a
1 de 1
anode 1 (a) ai a2
n rathnda (k) L |
2 jcathede (k)
3 |anode 2 (a) W
tab |cathode (k) k
123
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-300 | -400 | -500
Vaem Repetitive peak reverse voltage - 300 | 400 | 500 \
Vewm Crest working reverse voitage - 200 300 400 \
R Continuous reverse voltage - 200 | 300 | 400 \'
loaw Output current (both diodes square wave; § = 0.5;
conducting)? T <115°C - 10 A
sinusoidal; a = 1.57;
Tw<119°C - 9 A
lowms) RMS forward current - 14 A
FRM Repetitive peak forward current |t =25 us; § = 0.5; - 10 A
per diode Tw<1156°C
lrem Non-repetitive peak forward t=10ms - 50 A
current per diode. t=8.3ms - 55 A
sinusoidal; with reapplied
. VRWM (max) 2,
?t 1%t for fusing t=10ms - 12.5 Als
Too Storage temperature -40 150 ‘C
T Operating junction temperature - 150 ‘C

1 T, < 147°C for thermal stability.
2 Neglecting switching and reverse current losses.
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Dual rectifier diodes BYT28 series
ultrafast
THERMAL RESISTANCES

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

Ry jns Thermal resistance junction to |per diode - - 45 KW
heatsink both diodes conducting - - 3.0 K/W

Rija Thebrmal resistance junction to |in free air. - 60 - KwW
ambient

STATIC CHARACTERISTICS
T, = 25 "C unless otherwise stated

SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage k=5A;T,=150C - 095 | 105 | V
IF=15A - 1.30 | 1.40 \Y
In Reverse current Ve =Vawu - 2.0 10 HA
v,._vm., T,=100°C - 10 200 pA
DYNAMIC CHARACTERISTICS
T; = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Q, Reverse recovery charge le=2Ato Vo230V, - 50 60 nC
dicdt =20 Alps
t. Reverse recovery time lk=1AtoVp230V; - 50 60 ns
dl./dt = 100 Alpis
lrm Peak reverse recovery current |l.=5Ato Vg > 30 V; - 20 3.0 A
dIF/dt 50 A(/#s =100"C
Vi Forward recovery voltage le=1A; dl/ 16 - 25 - \Y
!
—d F
"¢ _F
dt
e
L e =
AR 1
100%
Qg 10% v,
1
R 1 ™ v F
¥ time
Fig.1. Definition of t,, Q, and I, Fig.2. Definition of V,,

October 1994 83



Philips Semiconductors Product specification
Dual rectifier diodes BYT28 series
ultrafast

9 PF/W ; Tmb(max)lcmgh5 1000 trr/ns
8 228859 Shme D={0  |,,
7 / 118.5 IF=5 A
6 0.5, ~ 123 100

// 1A
5 127.5

7
4 92 )z 132
0.1/ Tj=100C
3 v )=t D=% +—136.5 10 0= e
2 l I | | —{141
1 —~ T t —145.5 1
0 [ I 50 1
0 1 2 3 4 5 6 7 8 1 10 100
IF(AV) / A dIF/dt (A/us)

Fig.3. Maximum forward d/SS/paI/on PF ey PEr
diode; square wave where Ig,y) =lgrus) X\f B

Fig.6. Maximum t, at T, = 100°C; per diode

PF/W Tmb(max)lc‘23
Vo = 0945V
Rs = 0.021 Ohms| a=/1 57
5 19 / 127.5
22
4 // 132
28 /
/4 ’
3 7 / 136.5

2 // 141
Y

0 150
0 1 2 3 4 5
IF(AV) / A

Fig.4. Maximum forward dissipation Pr = f(I¢,,) per

] 4

145.5

Irm/A
10
=;
IF=5 A~
1 =
H
P A IF=1A
L~
0.1 /
0.01
1 10 100
-dIF/dt (Alus)

Fig.7. Maximum I, at T, = 25°C; per diode.

Fig.5. Maximum t, at T; = 25°C; per diode

diode; sinusoidal current waveform where a = form
factor = lrgus) / ey
1000 trr/ ns 10 Irm/A i
IF=56A
- 1
100 IF=5 A I , -
A T=1A
=
10 - e 0.1 |l
éﬁ =100C
1 0.01
1 10 100 1 10 100
dIF/dt (Alus) ~dIF/dt (Alus)

Fig.8. Maximum I,,, at T; = 100°C; per diode.
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Dual rectifier diodes BYT28 series
ultrafast
15 lFl.lé_L_J._._L_L_.J_, 1°Z‘EhE(KIW) =
1 m=150c ——— ,I ,I == gg
L =250 / [
1
10 raTAwi 1.0
HEIavi =
I/ —TH
JANAVi yd - ! —
® o - ;/;/ max —— === il
777 ]
v T n
0 == 0.01 il |
0 0.5 1 15 10us 1ms 01s 10s
VF/V tp/s
Fig.9. Typical and maximum forward characteristic Fig.11. Transient thermal impedance per diode
I = f(Vg); parameter T, Z, = fit

s/ nC
1000 g
- ,::
5A L
100 $= A H
Z,
2
2
4
10 7
//
1
1.0 10 100
-dIF/dt (A/us)

Fig.10. Maximum Q, at T, = 25°C; per diode.
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Rectifier diodes BYT79 series
ultrafast
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GENERAL DESCRIPTION QUICK REFERENCE DATA
Glass passivated, high efficiency SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
rectifier diodes in a plastic envelope
featuring low forward voltage drop, BYT79- | 300 400 500
ultra fast reverse recovery times and Varm Repetitive peak reverse 300 400 500 \
softrecovery characteristic. They are voltage
intended for use in switched mode Ve Forward voltage 1.05 1.05 1.05 \
power supplies and high frequency leav Forward current 14 14 14 A
circuits in general, where both low t. Reverse recovery time 60 60 60 ns
conduction losses and low switching
losses are essential.
PINNING - TO220AC PIN CONFIGURATION SYMBOL
PIN DESCRIPTION :ab‘u—o_[]
1 |cathode (k)
2 |anode (a) a K
tab |cathode (k)
1 2
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-300 | -400 | -500
Viam Repetitive peak reverse voltage - 300 | 400 | 500 \
AWM Crest working reverse voltage - 200 300 400 \
Vg Continuous reverse voltage - 200 | 300 | 400 \'
lrav) Average forward current’ square wave; 8 = 0.5;
Tw<117°C - 14 A
sinusoidal; a = 1.57;
Tw=<119°C - 12.5 A
) RMS forward current - 20 A
FRM Repetitive peak forward current |t = 25 u1$; SC= 0.5; - 28 A
T < 117 °C-
lesm Non-repetitive peak forward tzb 10ms - 130 A
current. t=8.3ms - 143 A
sinusoidal; with reapplied
3 VRWM max) 2,
?t I’t for fusing t=10ms - 85 S
Tag Storage temperature -40 150 °C
T Operating junction temperature - 150 °C

1 T, < 147°C for thermal stability.

2 Neglecting switching and reverse current losses
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Rectifier diodes BYT79 series
ultrafast

THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ry pmb Thermal resistance junction to - - 20 | KW

mounting base .
Rija Thermal resistance junction to |in free air. - 60 - KW
ambient

STATIC CHARACTERISTICS

T, =25 °C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage l.=15A; T;=150"C - 0.90 | 1.05 \Y

le=50A - 1.30 | 1.40 \")
In Reverse current Vi = Vawu - 5.0 50 pA
Vi = Vewwi T;= 100 °C - 0.2 0.8 mA

DYNAMIC CHARACTERISTICS

T; = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Q, Reverse recovery charge lk=2AtoVg230V; - 50 60 nC

dl/dt = 20 Alus
t. Reverse recovery time le=1AtoVp230V; - 50 60 ns
dl /dt = 100 Als
ke Peak reverse recovery current |l-=10AtoVa230V, - 4.0 5.2 A
di¢/dt = 50 A/}JS; T;=100°C
Vi Forward recovery voltage l.=10 A; di/dt = %0 Alps - 25 - \'
I
' ~ % F
dt
-—t
‘ time time
e
Q 10%  100%
; s i v fr
R Lo y Ve
Y time
Fig.1. Definition of t,, Q, and Iy, Fig.2. Definition of V,,
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Product specification

Rectifier diodes BYT79 series
ultrafast
25 PE/W Tmb(max)/C, 1000 LLns
2288828 Ynehe D=[1.0 oA
=20
20 / 110
05 / — Trrre—
100 1A
15 £ 4 120
0.2 /
10 01 / 4 130 T=100C
/ (e pok 10 == =
=
5 ]_| L1140
- 1=t
0 I I h50 1 i
0 5 10 15 20 25 1 10 100
IF(AV) / A dIF/dt (Alus)

Fig.3. Maximum forward dissipation Pr = f(lgy,);
square wave where I,y =lgpys) X VD.

Fig.6. Maximum t,at T,=100°C

Fig.5. Maximum t, atT;=25C

20PFI|W| : 1'I ¢ 1o 10 Jrm/A -
| Vo=09078 v 1 H t
[ Re = 0.0095 Ohma LU . L L
=157 ] IF=20 A
15 - 120 -
|
22 7 1
2.8 g IF=1A
10 A 130 i
2 0.1 —
5 hao
— 0.01
%o 5 10 180 1 10 100
IF(AV)/ A -diF/dt (Alus)
Fig.4. Maximum forward dissipation P = f(lg,y); Fig.7. Maximum |, at T; = 25°C.
sinusoidal current waveform where a = form
factor = IF(RLS) / leay)
1000 trr/ns 10 Irm/A i
F=20 A
IF=20 A T
100 L
— =
SS=2 ! 1A
1A
l'
-
e e e e e e e s 0.1 Z<
[ Ti=100C
1 0.01
1 10 100 1 10 100
dIF/dt (A/us) -dIF/dt (A/us)

Fig.8.  Maximum I, at T; = 100°C.
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Rectifier diodes BYT79 series
ultrafast
IF/A Zth (K'W)
Y sc — / 10 =5
Tj=150 C =——=— / )/
40 7
/)]
// ===
© 7 :
typ/ /%)7’"“
20 // oq LLL _ B
// / === b
10 / / F
/ - Y
0 ////y 0.01
0 0.5 1 15 2 10us ims 0.1 10
VE/V tp/s
Fig.9. Typical and maximum forward characteristic Fig.11. Transient thermal impedance Z,, = f(t,)
I = f(V); parameter T;

Qs/nC
1000
IF =20 A
100 ]
—=
A - A
% 2A
10 &l
=
y
/
Vv
1
1.0 10 100
o -dIF/dt (Aus)

Fig.10. Maximum Q; at T;=25°C
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Rectifier diodes BYV29 series
uitrafast
T S e A S S ¥ SR ST
GENERAL DESCRIPTION QUICK REFERENCE DATA
Glass passivated, high efficiency, SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
rectifier diodes in a plastic envelope
featuring low forward voltage drop, BYV29- | 300 400 500
ultra fast reverse recovery times and Vram Repetitive peak reverse 300 400 500 v
soft recovery characteristic. They are voltage
intended for use in switched mode Ve Forward voltage 1.05 1.05 1.05 Vv
power supplies and high frequency lrav) Forward current 9 9 9 A
circuits in general, where both low t, Reverse recovery time 60 60 60 ns
conduction losses and low switching
losses are essential.
PINNING - TO220AC PIN CONFIGURATION SYMBOL
PIN DESCRIPTION ‘abm
1 |cathode (k)
2 |anode (a) a k
tab |cathode (k)
1 2
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-300 | -400 | -500
Viarm Repetitive peak reverse voltage - 300 | 400 | 500 \
Vewm Crest working reverse voltage - 200 | 300 400 \'
Vg Continuous reverse voltage - 200 | 300 | 400 \"
leav) Average forward current’ square wave; 8 = 0.5; - 9 A
Tw<121°C
sinusoidal; a = 1.57; - 8 A
Tw<123°C
lerms) RMS forward current - 13 A
ERM Repetitive peak forward current |t = 25 ps; § = 0.5; - 18 A
Tw<121°C
lesm Non-repetitive peak forward =10ms - 70 A
current. t=83ms - 77 A
sinusoidal; with reapplied
’t I?t for fusing t=10 ms - 25 %s
Tag Storage temperature -40 150 °C
T Operating junction temperature - 150 °C

1 Neglecting switching and reverse current losses.
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Rectifier diodes BYV29 series
ultrafast

THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ry jand Thermal resistance junction to - - 25 KW

mounting base
Rija Thermal resistance junction to |in free air. - 60 - Kw
ambient

STATIC CHARACTERISTICS

T, = 25 °C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage le=5A;T;=150°C - 0.83 | 1.03 \'

le=20A - 130 | 1.40 \)
la Reverse current Vg = Vawm - 2.0 10 HA
Vi = Ve Tj= 100 °C - 0.1 | 0.35 | mA

DYNAMIC CHARACTERISTICS

T; =25 °C unless otherwise stated
SYMBOL {PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Q, Reverse recovery charge l.=2AtoVy230V; - 50 60 nC

dig/dt = 20 Alus
t. Reverse recovery time lr=1AtoVg=230V, - 50 60 ns
di/dt = 100 A/us
L Peak reverse recovery current |lr=10Ato V230V, - 4.0 55 A
dlz/dt = 50 A/pus; T, = 100°C
Vi Forward recovery voltage le=10A; dlﬁ =10 Alus - 2.5 - \
1
e\ 2e F /
dt
-—t
¢ time time
———— i
b 1
Q 10%  100%
/ ’ i V'Ir
R /"m Ve ‘
Vo time
Fig.1. Definition of t,, Q, and I, Fig.2. Definition of V,,
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Rectifier diodes BYV29 series
ultrafast
20 P\Zi‘tﬁav i Tmb(max) / C 00 1000 LrrLns
I Rs = 0.02 Ohms
D=[1.0 IF=10 A
15 112.5 1111l
100 1AS
/0 5[7/
10 02 125
[KIWIND e Tj=100C
10 === =
5 A ’ ! _'i_f’__i'_ 0= Thars
A | | —
| { —I.I IT !F— : |: 1
0 150 1 10 100
0 Fav /A 0 15 dIF/dt (Alus)
Fig.3. Maximum forward dissipation Pr = f(lgay); Fig.6. Maximum t, at T;=100°C

square wave where I,y =lggpys) X YD.

12 PE/W T l/C“U 0 Irm/A
Vo=093V a=[1.57 = ¥
Rs = 0.02 Ohms Y IF=10A
10 1256

, i7/4d 1 =
6 "‘ % 135 > IF=1A
4 // / 140 0.1 —

2 145
s e 0.01
Y0 2 4 6 8 10 1 10 100
IF(AV)/ A -dIF/dt (AJus)
Fig.4. Maximum forward dissipation Pr = f(lgay); Fig.7. Maximum I, at T, = 25°C.
sinusoidal current waveform where a = form
factor = lggys) / Iray).
1000 trr/ ns 10 Irm/A .
IF=10A
IF=10 A > '/
100 = 1 L]
1A - IF=1A
7 7
W
10 = = 0.1 =
—Tj=100C
1 0.01
1 10 100 1 10 100
dIF/dt (Alus) -dIF/dt (Alus)
Fig.5. Maximumt, atT,=25C Fig.8. Maximum I, at T; = 100°C.
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Rectifier diodes BYV29 series
ultrafast
/A
%0 ":1 Y
[1Tj=150°C ——— 11,
i oEo 7 II
LiTj=25°C A/
20 [t i
Jl 1]
JANA l
~ L 11
Yp 1 T7 max L1 _ ma
10 7 2 / 0.1 Egi P
A1/ =7 H D
2 1A 1 L 1
0 et 0.01 il
0 0.5 1 15 2 10us 1ms 0.1 10s
VF/V tp/s
Fig.9. Typical and maximum forward characteristic Fig.11. Transient thermal impedance Z, = f(t,)
Ie = f(Vg); parameter T, :

Qs/nC
1000
=
IF =10 A ol
100 F=10
A
1
g 2 A
10 A -
;,
/.
/4
1
1.0 10 100

Fig.10. Maximum Q; at T; = 25°C
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Rectifier diodes BYV29F series
ultrafast ;
L ]
GENERAL DESCRIPTION QUICK REFERENCE DATA
Glass passivated, high efficiency SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
rectifier diodes in a full pack plastic
envelope, featuring low forward BYV29F- | 300 400 500
voltage drop, ultra fast reverse Viarm Repetitive peak reverse 300 400 500 Vv
recovery times and soft recovery voltage
characteristic. They are intended for Ve Forward voltage 1.05 | 1.05 1.05 \
use in switched mode power supplies lram Forward current 9 9 9 A
and high frequency circuits in t Reverse recovery time 60 60 60 ns
general, where both low conduction
losses and low switching losses are
essential.
PINNING - SOD100 PIN CONFIGURATION SYMBOL
PIN DESCRIPTION T
1 |cathode case
2 |anode a k
case |isolated
1 2
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-300 | -400 | -500
Vram Repetitive peak reverse voltage - 300 400 500 \Y
Vawm Crest working reverse voltage - 200 | 300 400 \'
Va Continuous reverse voltage” - 200 | 300 | 400 \'
lray) Average forward current’ square wave; 3 = 0.5;
T,<87°C - 9 A
srr'lusoidal; a=1.57;
Ths91°C - 8 A
lerms) RMS forward current - 13 A
lerm Repetitive peak forward current |t = 25 us; § = 0.5; - 18 A
Th<87°C
lesm Non-repetitive peak forward t=10ms - 70 A
current t=83ms - 77 A
\sllnusoidal; with reapplied
Pt It for fusing t=16'ms - 25 ’s
Tag Storage temperature -40 150 ‘C
T, Operating junction temperature - 150 °C

1 T, < 138°C for thermal stability.

2 Neglecting switching and reverse current losses
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Product specification
Rectifier diodes BYV29F series
‘ultrafast
ISOLATION
Ty = 25 °C unless otherwise specified
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Visol Repetitive peak voltage from R.H. < 65% ; clean and dustfree - - 1500 \
both terminals to external
heatsink
Cisol Capacitance from cathode to f=1MHz - 12 - pF
external heatsink
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Rin jhs Thermal resistance junction to | with heatsink compound - - 5.5 KW
heatsink without heatsink compound - - 7.2 K/wW
Rija Thermal resistance junction to {in free air. - 55 - KW
ambient
STATIC CHARACTERISTICS
T, =25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
A Forward voltage l.=5A;T;=150"C - 0.83 | 1.03 \
le=20A - 1.30 | 1.40 \Y
Ia Reverse current Va=Vawm - 2.0 10 HA
Vi = Vaww; T;= 100 °C - 0.1 | 035 | mA
DYNAMIC CHARACTERISTICS
T, = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Q, Reverse recovery charge lk=2AtoVa230V; - 50 60 nC
dle/dt = 20 Alus
t. Reverse recovery time le=1AtoVy,230V; - 50 60 ns
dlz/dt = 100 A/us
lim Peak reverse recovery current |l.=10Ato Va=30V; - 4.0 5.5
dl/dt = 50 A/us; T; = 100°C
Vi Forward recovery voltage I-=10 A, dig/dt = 10 Alus - 2.5 - \Y
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Rectifier diodes BYV29F series
ultrafast
/ — dIF 12 PE/W - . Ths(max)/C _,
F — Monisecmm a=jis7
dt 10 19 A 5
2.2 //
-t s / 106
28 L/
‘ time 6 4 / /// 17
4 128
Q, 10%  100% V,
2 139
| !
R !
mm 0 150
V] 2 4 6 8 10
IF(AV)/ A
Fig.1. Definition of t,, Q,; and I,,,, Fig.4. Maximum forward dissipation Pg = f(Igay);
sinusoidal current waveform where a = form
factor = Ipys) / Irgay)
IF 1000 trr/ns
T IF=10A
100 = =
time 1A
Ve
10 =——= ——
v fr
v F 1
< 1 10 100
¥V time dIF/dt (Alus)
Fig.2. Definition of V,, Fig.5. Maximum t,atT;=25°C
20 P‘i/-:vuv Ths(max) / C 40 1000 trr/ns
I Rs = 0.02 Ohms
D=[1.0 IF=10 A
15 7.5 o
05 1 1% 1A
P
10 02 95
LRI o 1ol_Ti=100C
pAV T — S=oo——— =
5 A Ikl D=% 11225
[ —1.' IT ll-_ [ -
00 5 10 1;50 ! 1 10 100
IF(AV)/ A dIF/dt (Alus)
Fig.3. Maximum forward dissipation Pr = f(lgy); Fig.6. Maximum t, at T;= 100°C
square wave where Igy) =lgpys) X VD.

October 1994 96



Philips Semiconductors Product specification

Rectifier diodes BYV29F series
ultrafast
1 frm/A : 1000 Qs/nC
IF=10A
] IF=10A 4T
1 100
F=1A
HER—
LA Xa)
0.1 - 10 e
Z
"4
0.01 1
1 10 100 10 10 100
~dIF/dt (Aus) ~dIF/dt (Alus)
Fig.7. Maximum I, at T;= 25°C. Fig.10. Maximum Q, at T;=25°C
10 Irrm/A : : 10 Zth j-mb (K/W)
IF=10A
1 Ll 1
F=1A
/
0.1 < 0.1
—Tj=100C
0.01 0.01
i 10 100 i0us ims
-dIF/dt (Aus) tp/s
Fig.8. Maximum I, at T;= 100°C. Fig.11. Transient thermal impedance Z,, = f{(t,)
IF/A
S O
[{Ti=150°C " =—— 1T
LiTi=25°C P
Al
20 /11
1]
/1 1]
Wp 17 o max
10 / / /A
/ ya
1
A 1A Y
0 T o]
0 0.5 1 15 2
VF/V

Fig.9. Typical and maximum forward characteristic
Iz = f(V); parameter T,
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Rectifier diodes BYV32 series

ultrafast
e

GENERAL DESCRIPTION QUICK REFERENCE DATA

Glass passivated high efficiency dual SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
rectifier diodes in a plastic envelope,
featuring low forward voltage drop, ] BYV32- | 100 150 200
ultra-fast recovery times and soft Vrerm Repetitive peak reverse 100 150 200 \Y
recovery characteristic. They are voltage
intended for use in switched mode Ve Forward voltage 0.85 0.85 0.85 v
power supplies and high frequency loav) Output current (both 20 20 20 A
circuits in general where low diodes conducting)
conduction and switching losses are tr Reverse recovery time 25 25 25 ns
essential.
PINNING - TO220AB PIN CONFIGURATION SYMBOL
PIN DESCRIPTION mb'@
1
1 |anode 1 (a) al a2
2 |cathode (k)
3 |anode 2 (a)
tab |cathode (k) k
123
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-100 | -150 | -200
Varm Repetitive peak reverse voltage - 100 150 | 200 \'4
Vawm Crest working reverse voltage - 100 150 | 200 \4
Vg Continuous reverse voltage - 100 150 200 \
lo@y) Output current (both diodes square wave - 20 A
conducting)’ 8=0.5;T,<115°C
sinusoidal - 18 A
a=157;T,,<118°C
lorms) RMS forward current - 28 A
leam Repetitive peak forward current |t =25 ps; § = 0.5; - 20 A
er diode Tws115°C
lesm on-repetitive peak forward t=10ms - 125 A
current per diode t=8.3ms - 137 A
sinusoidal; with reapplied
) VRWM max) 2,
1’ I’ for fusing t=10ms - 78 A%s
Teo Storage temperature -40 150 °C
T; Operating junction temperature - 150 °C

1 Neglecting switching and reverse current losses
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Rectifier diodes BYV32 series
ultrafast
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ry b Thermal resistance junction to | per diode - - 2.4 K/W
mounting base both diodes conducting - - 1.6 KW
Rinja The:;maztl resistance junction to |in free air - 60 - K/W
ambien

STATIC CHARACTERISTICS
T, =25 °C unless otherwise stated

SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage (per diode) lk=8A;T;=150°C - 0.72 | 0.85 \
I =20 A - 1.00 | 115 | V
In Reverse current (per diode) Vg = Vaww Tj=100°C - 0.2 0.6 mA
R= Vawm - 6 30 HA

DYNAMIC CHARACTERISTICS

T; = 25 "C unless otherwise stated

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

Q, Re\éerse recovery charge (per |l-=2A; Vy2>30V; -dl/dt =20 A/us - 8 125 nC
diode)

tr Reverse recovery time (per le=1A;Vg230V; - 20 25 ns
diode) -dl/dt = 100 A/us

lem Peak reverse recovery current |l-=1A; Vg=30V, - 1.5 2 A
§= per diode) -dlg/dt = 50 Alps; T =100°C

Vi, dor;va;rd recovery voltage (per |l-=1A; di/dt= 10 Alus - 1 - \Y

iode
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Product specification

Rectifier diodes BYV32 series
ultrafast
| —dl 10 ’:: _lg’yv Tmb(max)/C ¢
F o Rs = 0.0183 Ohms 1.9
dt 22 s Ya=157

|
=T

Q 10% 100%

mm

Fig.1. Definition of t,, Q, and I,

(DY /4N
4 // /4

2 145.2

0 0 2 4 6 8 1(‘350
IF(AV)/ A
Fig.4. Maximum forward dissipation Pg = f(Ig) per
diode; sinusoidal current waveform where a = form
factor = lgpus) / lray)

Fig.3. Maximum forward dissipation Pg = f(Igay) per
diode; square current waveform where

Ieav) =lems) X ND.

] trr/ns
F 00
100 o _ |l IF=10A
time E 1 =
v IF=1A T
F 10
v fr
Ve ,
- 1 10 100
Y time dIF/dt (Alus)
Fig.2. Definition of V,, Fig.5. Maximum t, at T;= 25 °C; per diode
PF/W T /c trr/ns
15 Voloz 114 1000
Rs D ={1.0/
d
10 A 0-5 126 100 P IF=10A
0.2 /
X4 > IF=1A
/ /1 A
s A A A — hag Ti=100C
VD7 b pti | 10
Z 1
— 4,
oo T AU ool
0 ] CT 7T 17 50
0 5 10 15 1
IF(AV)/ A 1 10 dIF/dt (A/us) 100

Fig.6. Maximum t, at T;= 100 °C; per diode
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Product specification

Rectifier diodes BYV32 series
ultrafast
10 Irrm/A 30 Iij\:Jml — v
[~ Tj=150 c —— ] yii
IF=10A s Ll — A/
= P
1 == 20 1717
i IF=1A H /
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AN
A yin ey,
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Fig.7. Maximum |, at T; = 25 °C; per diode

Fig.9. Typical and maximum forward characteristic
Ie = f(Vi); parameter T;
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Fig.8. Maximum I, at T; = 100 °C; per diode
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Fig.10. Maximum Q; at T, = 25 °C; per diode
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L - __________________________________________________________________ |

Rectifier diodes BYV32E series
ultrafast, rugged

GENERAL DESCRIPTION QUICK REFERENCE DATA

Glass passivated high efficiency SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
rugged dual rectifier diodes in a
plastic envelope, featuring low BYV32E- | 100 150 200
forward voltage drop, ultra-fast Viam Repetitive peak reverse 100 150 200 \%
recovery times and soft recovery voltage
characteristic. These devices can Ve Forward voltage 0.85 | 0.85 0.85 \Y
withstand reverse voltage transients loav) Output current (both 20 20 20 A
and have guaranteed reverse surge diodes conducting)
and ESD capabilty. They are t, Reverse recovery time 25 25 25 ns
intended for use in switched mode lram Repetitive peak reverse 0.2 0.2 0.2 A
power supplies and high frequency current per diode
circuits in general where low
conduction and switching losses are
essential.
PINNING - TO220AB PIN CONFIGURATION SYMBOL
PIN DESCRIPTION tab'J—EO
1 anode 1 (a
(a) ai a2
2 |cathode (k)
3 |anode 2 (a)
tab |cathode (k) k
123
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-100 | -150 | -200
Vaam Repetitive peak reverse voltage - 100 150 200 \"
AWM Crest working reverse voltage - 100 | 150 | 200 \
Vg Continuous reverse voltage - 100 150 200 \
lo@y Output current (both diodes square wave - 20 A
conducting)’ 8=0.5; T, <115°C
sinusoidal - 18 A
a=157;T,,<118°C
lorms) RMS forward current - 28 A
lenm Repetitive peak forward current |t =25 ps; § = 0.5; - 20 A
per diode Tw<115°C
lesm Non-repetitive peak forward t=10ms - 125 A
current per diode t=8.3ms - 137 A
sinusoidal; with reapplied
2 2 . VF!WM max)
Pt It for fusing t=10ms - 78 A’s
lram Repetitive peak reverse current |t, =2 ps; 8 = 0.001 - 0.2 A
er diode
lasm on-repetitive peak reverse t, =100 ps - 0.2 A
current per diode
Tet Storage temperature -40 150 °C
T Operating junction temperature - 150 ‘C

1 Neglecting switching and reverse current losses
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Rectifier diodes BYV32E series
ultrafast, rugged

ESD LIMITING VALUE
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
Ve Electrostatic discharge Human body model; - 8 kv
capacitor voltage C=250pF; R=15kQ
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
‘R jmb Thermal resistance junction to |per diode - - 2.4 Kw
mounting base both diodes conducting - - 1.6 K/W
Rija Th%rmal resistance junction to |in free air - 60 - K/W
ambient

STATIC CHARACTERISTICS
T, =25 "C unless otherwise stated

SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage (per diode) l=8A;T;=150C - 0.72 | 0.85 \Y
l.=20A - 1.00 | 1.15 \"
la Reverse current (per diode) Vg = Vaww T;=100°C - 0.2 0.6 mA
R = VRwMm - 6 30 pA
DYNAMIC CHARACTERISTICS
T, = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Q, Reverse recovery charge (per |l-=2 A; Vg =30 V; -di¢/dt = 20 A/us - 8 12.5 nC
diode)
tn Reverse recovery time (per le=1A;Va230V; - 20 25 ns
diode) -di/dt = 100 A/us
te (I;i_e\éer)se recovery time (per lr=05Atolg=1A;l,.=025A - 10 20 ns
iode
Vi Forward recovery voltage (per |lz=1 A; dlg/dt= 10 A/jus - 1 - \'
diode)
]
e ~%F F
dt
th
‘ time time
|
Q. 10%  100% y
| fr
R In_m Ve
’ time
Fig.1. Definition of t,,, Q, and I, Fig.2. Definition of V;,
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Rectifier diodes BYV32E series
ultrafast, rugged

R 10 F::f./ovrv Tmb’max\lc",‘,6

Ohms 1.9
—j\/\/\/\l Remooise 22 / /4 1.57

8 28 7 1130.8
. | /) / -

Voltage Pulse Source / 7//, 135.
J— 4 /’ 74 140.4

Current /

I shunt o ’soope 2 / 145.2

00 8 1(1)50

Fig.3. Circuit schematic for t,,

4IF(AV)IA 6
Fig.6. Maximum forward dissipation P = f(Ig) per
diode; sinusoidal current waveform where a = form

factor = lewms) / lravy

Fig.5. Maximum forward dissipation Pg = f(Igy,) per

diode; square current waveform where
Iegav) =lrms) X ND.

trr/ns
0.5A
IF
0A e 100 =y || IF=10a
e
11 —
= TT —
I joc =0.25A RN LT
IR 10 __._—’—“Esé
trre:
1
| =1A 1 10 100
R dIF/dt (A/us)
Fig.4. Definition of t,, Fig.7. Maximum t, at T;= 25 °C; per diode
PF/W Tmb(max) / C Irrm/A
15 elor 114 10
Rs 1 0.0183 Ohfns D ={1.0
IF=10A T—=TTTH
05 T H
/! A =
10 v 126 1 =
0.2 > i IF=1A H
o1l X A
/ /] A
5 N AN A lag 0.1 Z
VP~ —~ bk ptbi ]
/| T —
] -
A T =t
0 I i 50 0.01
0 10 15 1 10 100
IF(AV)/ A -dIF/dt (Afus)

Fig.8. Maximum I, at T, = 25 °C; per diode
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Philips Semiconductors Product specification

Rectifier diodes BYV32E series
ultrafast, rugged

30 lF_ﬂ.ﬁ.l..,,l_._.l,,,.L___J_. 7
[} Ti=150 C —— 7 y/i
| Tl=25 C / /
1 1 Af
20 7 717 1
/
/
/ Il
A
10 o I/ 1/ ot
/ 7
7
I,‘ "I /(/ Ir‘ax|
0 a2 [ 1 0.01
0 0.5 1 1.5 10us ims 0.1s 10s
VF/V tp/s
Fig.9. Typical and maximum forward characteristic Fig.11. Transient thermal impedance; per diode;
Ie = f(V,); parameter T, Zip > = (o)
100 Qs/nC
IF=10A Paghs
A T
A ==
10
1.0
1.0 10 100
dIF/dt (Alus)
Fig.10. Maximum Q; at T; = 25 °C; per diode
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Rectifier diodes BYV32F series

ultrafast
S L P e I S

GENERAL DESCRIPTION QUICK REFERENCE DATA

Glass passivated, high efficiency, SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
dual, rectifier diodes in a full pack, -

plastic envelope, featuring low BYV32F- | 100 150 200

forward voltage drop, ultra-fast Viaam Repetitive peak reverse 100 150 200 \
recovery times and soft recovery voltage

characteristic. They are intended for Ve Forward voltage 0.85 | 0.85 0.85 Vv
use in switched mode power supplies loav) Output current (both 12 12 12 A
and high frequency circuits in general diodes conducting)

where low conduction and switching t, Reverse recovery time 25 25 25 ns
losses are essential.

PINNING - SOT186 PIN CONFIGURATION SYMBOL
PIN DESCRIPTION i
case| O
1 ode 1 (a
anode 1 (a) al a2
2 |cathode (K) - FS
3 |anode 2 (a) W
k
1
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-100 | -150 | -200
VRrm Repetitive peak reverse voltage - 100 150 | 200 \
Vewm Crest working reverse voltage - 100 150 200 \%
Vg Continuous reverse voltage - 100 | 150 | 200 \
loav) Output current (both diodes square wave; 8§ = 0.5; - 12 A
conducting)? Ths<95°C
sinusoidal; a = 1.57; - 12 A
Ts<91°C
lo@ms) RMS forward current - 20 A
leam Repetitive peak forward current |t =25 us; 8 = 0.5; - 20 A
per diode Ths<95°C
lesm Non-repetitive peak forward t=10ms - 125 A
current per diode t=8.3ms - 137 A
sinusoidal; with reapplied
2 . VRWM max) 2
A 1%t for fusing t=10ms - 78 A’s
T Storage temperature -40 150 °C
T; Operating junction temperature - 150 °C

1 T,,s < 130°C for thermal stability.
2 Neglecting switching and reverse current losses
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Rectifier diodes BYV32F series
ultrafast
ISOLATION
Ths = 25 “C unless otherwise specified
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Visol Repetitive peak voltage from all | R.H. < 65% ; clean and dustfree - - 1500 \Y
three terminals to external
heatsink

Cisal Capacitance from T2 to external |f=1 MHz - 12 - pF
heatsink

THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Rin jhs Thermal resistance junction to | with heatsink compound - - 5.0 K/W

heatsink without heatsink compound - - 7.0 K/W
Rija Thermal resistance junction to |in free air - 55 - K/W
ambient

STATIC CHARACTERISTICS

T, =25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage (per diode) le=8A;T;=150"C - 0.72 | 0.85 \4

|F—20A - 1.00 | 1.15 \')
I Reverse current (per diode) Vg = Vaww T;=100 °C - 0.2 0.6 mA
Vi = Vawu - 6 30 HA
DYNAMIC CHARACTERISTICS
T; = 25 °C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Q, Ij_everse recovery charge (per |lz=2A; Vg230V; -dl¢/dt = 20 A/us - 8 12.5 nC
diode)

tr Reverse recovery time (per le=1A;Vg230V; - 20 25 ns
diode) -di/dt = 100 A/us

lom Peak reverse recovery current {l.=1A;Vg230V; - 1.5 2 A
(per diode) -dIF/dt =50 Alus; T =100 °C

Vi Forward recovery voltage (per |lg=1A; dl/dt= 10 Alus - 0.9 - \
diode)
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Rectifier diodes BYV32F series
ultrafast
PF/W Ths(max) / C
| —dl 10 ma3)’> 100
F df—- Rs = 00183 Chms 22 )9 /1 57
& / a=1.
, 8 28 7 110
m 4 /
‘ 6 / / 120
time // //
? 1 4 / 74 130
s 0% 100% 2 /) 140
Wl !
00 2 4 6 8 1050
IF(AV) /A
Fig.1. Definition of t,, Q; and I, Fig.4. Maximum forward dissipation Pg = f(Igay) per
diode; sinusoidal current waveform where a = form
factor = Irgpus) / vy
] trr/ns
F 1000
100 it L[] [][] tF=t0a
time i
v IF=1A N
F 10
v fr
V F 1 4 an 1nn
¥ time ' dIFfct (Aus) -
Fig.2. Definition of V,, Fig.5. Maximum t, at T;= 25 °C; per diode
PF/W Ths(max)/C trr/ns
15 eTor /o 1000
Rs 1 0.0133 Ohims D =!1.0/
10 S 100 2 A =:
- 10.2 Z] A A =SEs
/// /;
/ Tj=100C
5 //// f e Dzié_ms 10
Nz T
] Z
0 | LTV hisg
0 5 10 15 1
IF(AV)/ A 1 10  dIF/dt (Alus) 100
Fig.8. Maximum forward dissipation Pg = f(Izy) per Fig.6. Maximum t, at T;= 100 °C; per diode
diode; square current waveform where
letav) =lrams) X
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Rectifier diodes BYV32F series
ultrafast
10 Irrm / A 100 Qs/nC
HH IF=10A =T
IF=10A H A ]
; L ?IA »//E,——
== -
IF=1A 1 i
A
LA
0.1 A
Z
0.01 l— 1.0
1 10 100 10 10 100
-dIF/dt (Alus) -dIF/dt (Alus)
Fig.7. Maximum |, at T; = 25 °C; per diode Fig.10. Maximum Q at T; = 25 °C; per diode
10 F/A i} o 10zmj-hs (kW)
E :
IF=10A T
1 = ===
IF=1A T
| H
Z_ - -
0.1 ?L/ 0.1 =244 b
[Tj=100C . .
0.01 0.01
1 10 100 10us 1ms 0.1s 10s
-diF/dt (AJus) tp/s
Fig.8. Maximum |, at T, = 100 “C; per diode Fig.11. Transient thermal impedance; per diode;
Zin s = f( tp)'
30 'F_{Lé.l..NI__._l_.__L..J.. 7
[ Ti=150 C —— ] (i
LiTj=25¢ —— It 17
/l
20 171
[
/
/ 1/
10 ty| /1)
y, 7
T
o &+ 1 L/ 1
0 05 o,y 1.5
Fig.9. Typical and maximum forward characteristic
Ig = f(Vg); parameter T;
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Dual rectifier diodes BYV34 series

ultrafast

GENERAL DESCRIPTION QUICK REFERENCE DATA
Glass passivated, high efficiency SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
rectifier diodes in a plastic envelope
featuring low forward voltage drop, BYV34- | 300 400 500
ultra fast reverse recovery times and Viam Repetitive peak reverse 300 400 500 \
soft recovery characteristic. They are voltage
intended for use in switched mode Ve Forward voltage 0.93 | 093 | 0.93 \
power supplies and high frequency loav) Output current (both 20 20 20 A
circuits in general, where both low diodes conducting)
conduction losses and low switching t, Reverse recovery time 60 60 60 ns
losses are essential.
PINNING - TO220AB PIN CONFIGURATION SYMBOL
PIN DESCRIPTION “‘"W
de 1
1 |anode 1 (a) al a2
2 |cathode (k)
3 |anode 2 (a)
tab |cathode (k) k
123
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-300 | -400 | -500
Vream Repetitive peak reverse voltage - 300 | 400 | 500 \
Vawm Crest working reverse voltage - 200 | 300 | 400 \
Vg Continuous reverse voltage - 200 | 300 | 400 \
loav) Output current (both diodes square wave; § = 0.5; - 20 A
conducting)? Tw<118°C
sinusoidal; a = 1.57; - 18 A
Tw<120°C
lorms) RMS forward current - 28 A
lerm Repetitive peak forward current |t = 25 ps; 8 = 0.5; - 20 A
per diode Tmw<118°C
lesm Non-repetitive peak forward t=10ms - 120 A
current per diode. t=83ms - 132 A
sinusoidal; with reapplied
2, . VRWM max) )
it %t for fusing t=10ms - 72 s
Tq, Storage temperature -40 150 ‘C
T; Operating junction temperature - 150 °C

1 T, < 138°C for thermal stability.

2 Neglecting switching and reverse current losses
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Dual rectifier diodes BYV34 series
ultrafast

THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS TYP. | MAX. | UNIT
Rin jhs Thermal resistance junction to | per diode - 24 | KW

heatsink both diodes conducting - 1.6 K/W
Rinja Thermal resistance junction to |in free air. 60 - KW
ambient

STATIC CHARACTERISTICS

T, =25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
\ Forward voltage l=10A; T;=150°C - 0.80 | 0.93 \

Ir = - 130 | 140 | V
Ig Reverse current Vi = Vewm - 10 50 pA
Vi = Vaww T;= 100 °C - 02 | 06 | mA

DYNAMIC CHARACTERISTICS

T = 25 "C unless otherwise stated
SYMBOL {PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Q Reverse recovery charge le=2AtoVy230V; - 50 60 nC

dlg/dt = 20 Alus
tr Reverse recovery time l.=1AtoVg230V, - 50 60 ns
di/dt = 100 A/us
lem Peak reverse recovery current |l=10Ato V230V, - 4.0 5.0 A
dle/dt = 50 A/us; T,= 100°C
Vi Forward recovery voltage le=10A; di/dt = 10 Alps - 25 - \'
I
e B &: F
dt
-t —
‘ time time
R 1
Q. 10%  100% v
fr
I | %
R rrm F
f time
Fig.1. Definition of t,, Q; and I, Fig.2. Definition of V,,
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Product specification
Dual rectifier diodes BYV34 series
ultrafast
15 PFIIW‘ . Tmb(rmax] /C‘.M 1000 trr/ns
“‘é‘%f&%‘ém. D=0
L IF=20 A
/// ——— ] ]
10 £ “ 126 100 = S
”
0%
01| A 27
LA 2 | Ti=100C
s ) i e b oot 1% 1
v T
} I_ﬂl Tl '.I_ : ]
1
%% 5 10 78%0 Ty 10 100
IF(AV) / A dIF/dt (Alus)

Fig.3. Maximum forward dissipation P = f(I¢,) per
diode; square wave where I,y =l rys) x«f B

Fig.6. Maximum t, at T, = 100°C; per diode

PF/W Tmb(max) / C
10 Vo=0.833V a=1.57 126
Rs = 0.0097 Ohms 19
8 23 130.8
2.8 //
6 A 135.6
4 /
4 // s 140.4
2 145.2
0 150
0 2 4 6 8 10

IF(AV)/ A
Fig.4. Maximum forward dissipation Pr = f(lg,,) per
diode; sinusoidal current waveform where a = form
factor = lgpys) / Irav)-

Irm/A
10 = =
5 !
1 1
IF=20 A1
/A
1
IF=1A
L1
=
0.1
0.01

1 100

10
-diF/dt (A/us)
Fig.7. Maximum I, at T; = 25°C; per diode.

1000 trr/ns
IF=20 A
100
1A
10 ==ccc
1 1 10 100
dIF/dt (AJus)

Fig.5. Maximum t, at T; = 25°C; per diode

Irm /A
10 T ¥
Hr T
F=20 A
L1
1 =1
IF=1A
>
r
0.1
— I
Tj=100C
0.01
1 10 100
-dIF/dt (Alus)

Fig.8. Maximum I, at T, = 100°C; per diode.
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Dual rectifier diodes BYV34 series
ultrafast
ag FLA . - 10ZLh(K/W)
Tj=25C /] / = £i
25 Tj=150 C =——=— /! i E:
/ / 1]
i i) ‘e
15 /,l / i il —HH
typ max 1
10 I = 0.1 1 -
/7 / =i b
5 // // — |
o i / 0.01 L ' mu
0 05 1 15 2 10us 1ms 0.1s 10s
VF/V tp/s
Fig.9. Typical and maximum forward characteristic Fig.11. Transient thermal impedance per diode
I = f(Vg); parameter T, Zy, = (L)
Qs/nC
1000 H
IF =20 A A
100
11 R
10 4/
—7
)
7
! 1.0 10 100
-dIF/dt (A/us)
Fig.10. Maximum Q, at T; = 25°C; per diode.
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Rectifier diodes BYV40 series
ultrafast

GENERAL DESCRIPTION QUICK REFERENCE DATA

Glass passivated high efficiency dual SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
rectifier diodes in a plastic envelope
suitable for surface mounting, N BYV40- | 100 150 | 200
featuring low forward voltage drop, Varm Repetitive peak reverse 100 150 200 Vv
ultra-fast recovery times and soft voltage
recovery characteristic. They are Ve Forward voltage 0.7 0.7 0.7 \Y
intended for use in switched mode loav) Output current (both 1.5 1.5 1.5 A
power supplies and high frequency diodes conducting)
circuits in general where low t, Reverse recovery time 25 25 25 ns
conduction and switching losses are
essential.
PINNING - SOT223 PIN CONFIGURATION SYMBOL
PIN DESCRIPTION 4
1 |anode 1 (a) al a2
2 |cathode (k)
3 lanode 2 (a) __ - __
k
4 |cathode (k) 1 U 2 U 3
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL {PARAMETER CONDITIONS MIN. MAX. UNIT
-100 | -150 | -200
Viarm Repetitive peak reverse voltage - 100 150 200 \4
Vawm Crest working reverse voltage - 100 | 150 | 200 \
Vg Continuous reverse voltage - 100 150 200 \
lo@v) Output current (both diodes square wave; § = 0.5; - 1.5 A
conducting)? T,<115°C
sinusoidal; a = 1.57; - 1.35 A
T,<118°C
lomms) RMS forward current - 2.1 A
lerm Repetitive peak forward current |t = 25 ps; § = 0.5; - 1.5 A
per diode T,<115°C
lesm Non-repetitive peak forward t,=10ms - 6 A
current per diode t,=8.3ms - 6.6 A
sinusoidal; T; = 150°C prior
to surge; with reapplied
" RWM(max)
1%t %t for fusing t=10ms - 0.18 A’s
Teo Storage temperature -65 150 ‘C
T Operating junction temperature - 150 °C

1T, < 110°C for thermal stability.
2 Neglecting switching and reverse current losses
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Rectifier diodes BYV40 series
ultrafast
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
R o Thermal resistance junction to |one or both diodes; PCB mounted,; - - 30 KW
board see fig:9; temperature measured
1-3 mm from tab
R ja Thermal resistance junction to | PCB mounted, see fig:9 - 70 - K/W
ambient

STATIC CHARACTERISTICS
T; =25 "C unless otherwise stated

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

Ve Forward voltage l,=05A; T;=150"C - 0.50 | 0.7 \'
lk=15A - 0.82 1.0 \")

ls Reverse current Va = Vawm T;=100°C - 100 | 300 pA
VR = VRWM - 5 10 'JA

DYNAMIC CHARACTERISTICS
T; = 25 "C unless otherwise stated

SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Q, Reverse recovery charge le=2A; Vg 230V, -dlg/dt = 20 A/us - - 11 nC
t: Reverse recovery time lr=1A;Vg230V; - - 25 ns
-dl/dt = 100 A/us
Vi Forward recovery voltage le =2 A, di/dt = 20 Alus - 3 - \'
]
—d
e _F F
dt

t
- _T
‘ time

time

¢ Vlr
l
A ’ v l

mm ) F

Fig.1. Definition of t,, Q, and I, Fig.2. Definition of V,,
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Product specification

Rectifier diodes BYV40 series
ultrafast
PF/W Tb(max) /C IF/A
Vo-aey 20 ST I 11 -
Rs = 0.08 Ohms B _:Tjgzsc i
08 D‘/"O 126 L 1 /
/ HTi=150C il 7
06 5%, 132 2 '/ i /
o2 / TYP[J
e / T
0.4 138 f
0.1 / :’"‘"4‘ MA
/ | e pt ! / 117 MAX
02— I I I | 144 LYy
1= VAV
0 1 L 150 0 et
6 02 04 08 08 1 12 14 o 0.5 10 15
IF(AV) / A VF/V

Fig.3. Maximum forward dissipation Pg = f(Iz4y) per
diode; square current waveform where

Ieay) =lemms) X XD.

Fig.6. Typical and maximum forward characteristic
Ie = f(V); parameter T,

Tob(max)/C
0.7 PE/W (max) 129

Vo=066V

Rs = 0.08 Phms
0.6 Py 132
0.5 135

19 7
2.3 /
X ~ il
0.4 EY 38
ys

0.3 7 141
0.2 ,/ 144
0.1 ,4// 47

0

50
0 0.1 0.2 06 07 OL

0.3 0.4 0.5
IE(AV)/ A
Fig.4. Maximum forward dissipation Pg = f(lg,) per
diode; sinusoidal current waveform where a = form
factor = lgpys) / lray)

Qs/nC

100

IF=2A
° —

IF=1A

1
1 100

d|F/d1&/us)
Fig.7. Maximum Q, at T; = 25 °C; per diode

trr/ns
0 —— —==
s
———u £ 24
100
1A =
10 e s STt et
1
1 10 100
dIF/dt (Alus)

Fig.5. Maximum t, at T, =25 °C; per diode
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Rectifier diodes BYV40 series
ultrafast :

MOUNTING INSTRUCTIONS PRINTED CIRCUIT BOARD

38

15
min

1
(3x) :

v
ER

&

I
|
)
i
i

Dimensions in mm.

Fig.8. soldering pattern for surface mounting

Dimensions in mm.

60

Fig.9. PCB for thermal resistance and power rating

for SOT223.

PCB: FR4 epoxy glass (1.6 mm thick), copper
laminate (35 um thick).
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Rectifier diodes

Product specification
0 0 O R SR T PR T

BYV42 series

ultrafast
0 A S EO T S i S O S ST
GENERAL DESCRIPTION QUICK REFERENCE DATA
Glass passivated high efficiency dual SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
rectifier diodes in a plastic envelope,
featuring low forward voltage drop, BYV42- | 100 150 200
ultra-fast recovery times and soft Varm Repetitive peak reverse 100 150 200 \'
recovery characteristic. They are voltage
intended for use in switched mode N Forward voltage 0.85 | 085 | 0.85 Vv
power supplies and high frequency loav) Output current (both 30 30 30 A
circuits in general where low diodes conducting)
conduction and switching losses are t. Reverse recovery time 28 28 28 ns
essential.
PINNING - TO220AB PIN CONFIGURATION SYMBOL
PIN DESCRIPTION mm
1
1 anode 1 (a) at a2
2 |cathode (k)
3 lanode 2 (a)
tab |cathode (k) k
123
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-100 | -150 | -200
Viaam Repetitive peak reverse voltage - 100 150 | 200 \
Vawm Crest working reverse voltage - 100 150 | 200 \
Vg Continuous reverse voltage - 100 | 150 | 200 \'
loav Output current (both diodes square wave; 8 = 0.5; - 30 A
conducting)? T <108 °C
sinusoidal; a = 1.57; - 27 A
Tw<111°C
lo@ms) RMS forward current - 43 A
lerm Repetitive peak forward current |t = 25 pus; & = 0.5; - 30 A
er diode T <108 °C
lesm on-repetitive peak forward t=10ms - 150 A
current per diode t=8.3ms - 160 A
\s/inusoidal; with reapplied
2t 1%t for fusing t="10 ms - 112 AZs
Tag Storage temperature -40 150 °C
T Operating junction temperature - 150 °C

1 T < 144°C for thermal stability.

2 Neglecting switching and reverse current losses.
For output currents in excess of 20 A, connection should be made to the exposed metal mounting base.
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Rectifier diodes BYV42 series
ultrafast

THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ry jmb Thermal resistance junction to |per diode - - 2.4 Kw

mounting base both diodes conducting - - 1.4 KW
Rija Thermal resistance junction to |in free air - 60 - KW
ambient

STATIC CHARACTERISTICS

T, =25 °C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage (per diode) =15A;T;=150°C - 0.78 | 0.85 \

le=15A - 0.95 | 1.05 \Y

I-=30A - 1.00 | 1.20 \Y
la Reverse current (per diode) Vg = Vi T;=100 °C - 0.5 1 mA

VR = VRWM - 1 0 1 00 p.A

DYNAMIC CHARACTERISTICS

T, =25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Q geverse recovery charge (per |lr=2A; Vg230V; -di/dt = 20 A/us - 6 15 nC

iode)
t, Reverse recovery time (per lk=1A;V,230V; - 20 28 ns
diode) -di/dt = 100 A/us
lem Peak reverse recovery current |l:=1A;Vg230V; - 2.0 2.4
(per diode) -dl/dt = 50 A/us; T;= 100 °C
Vi Forward recovery voltage (per |lz=1 A; dlg/dt =10 A/us - 1 - \Y
diode)
]
e ~%F F
dt
et —
¢ time time
1 |
Q 10%  100%
| s J _+ v fr
R ! rrm Ve
’ time
Fig.1. Definition of t,, Q, and I, Fig.2. Definition of V,
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Product specification

Rectifier diodes BYV42 series
ultrafast
20 F:}::;va 1'mb(max)lclo2 1000 trr/ns
Rs = 0.0087 Ohrfs /=10
15 0.5 / 114 e IF=20A
/ 100 e
02 / I =
10 01 [/ 126 a
// 7 IF=1A
4 / |t pti | ° SEse=
5 F T 138
it
. R N
0 5 20 25 1 100

10 15
IF(AV)/ A

Fig.3. Maximum forward dissipation Pg = f(I¢,y,) per
diode; square current waveform where

Irtav) =leams) X

-dIF/dt (A/us)
Fig.6. Maximum t,at T;= 100 °C; per diode

PF/W Tmb(max)/C,
15 | Vo=0705V =157 4
Rs = 0.0097 Ohme
1.9
2.2
2.8 A A "
10 126
yaV4' 94
DW../44
) VA"
/ 7
5 4 138
/I
s [ 1 50
0 5 10 15
IF(AV)/ A

Fig.4. Maximum forward dissipation Pg = f(I¢,,) per
diode; sinusoidal current waveform where a = form
factor = Igpys) / Irgay)-

Im/ A
10
=

IF=20A E.
AT

1
i IF=1A 1

1
A
0.1
0.01

1 100

-leIgI? (Alus)
Fig.7. Maximum I, at T; = 25 "C; per diode

trr/ns
S— lF=2lOA
100
+
T — Lo
IF=1A
10
! 1 10 100
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Fig.8. Maximum I, at T;= 100 °C; per diode
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Rectifier diodes BYV42 series
ultrafast
50 JE/A Zth (K/W)
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Fig.9. Typical and maximum forward characteristic Fig.11. Transient thermal impedance; per diode;
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Fig.10. Maximum Q; at T, = 25 °C; per diode
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Rectifier diodes BYVA42E series
ultrafast, rugged

GENERAL DESCRIPTION QUICK REFERENCE DATA

Glass passivated high efficiency SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
rugged dual rectifier diodes in a
plastic envelope, featuring low BYV42E- 100 150 200
forward voltage drop, ultra-fast Varm Repetitive peak reverse 100 150 200 \'
recovery times and soft recovery voltage
characteristic. These devices can Ve Forward voltage 0.85 0.85 0.85 \")
withstand reverse voltage transients loav) Output current (both 30 30 30 A
and have guaranteed reverse surge diodes conducting)
and ESD capabilty. They are tr Reverse recovery time 28 28 28 ns
intended for use in switched mode lram Repetitive peak reverse 0.2 0.2 0.2 A
power supplies and high frequency current per diode
circuits in general where low
conduction and switching losses are
essential.
PINNING - TO220AB PIN CONFIGURATION SYMBOL
PIN DESCRIPTION :ab'n_b——l:]
1 lanode 1
(@ at a2
2 |cathode (k)
3 |anode 2 (a)
tab |cathode (k) k
1238
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-100 | -150 | -200
Viam Repetitive peak reverse voltage - 100 150 200 \
AWM Crest working reverse voltage - 100 150 200 \
Vg Continuous reverse voltage - 100 150 200 \Y%
lo@v Output current (both diodes square wave - 30 A
conducting)® §=05;T,, <108 ‘C
sinusoidal - 27 A
a=157;T,<111°C
lo@ms) RMS forward current - 43 A
lerm Repetitive peak forward current |t =25 ps; § = 0.5; - 30 A
per diode Tmp <108 °C
lesm Non-repetitive peak forward t=10ms - 150 A
current per diode t=8.3ms - 160 A
;s/inusoidal; with reapplied
Pt Pt for fusing t=10 ms . 112 AZs
lram Repetitive peak reverse current |t, = 2 ps; § = 0.001 - 0.2 A
per diode
lasm Non-repetitive peak reverse t, =100 ps - 0.2 A
current per diode
Ta, Storage temperature -40 150 °‘C
T; Operating junction temperature - 150 °C

1 T, < 144°C for thermal stability.
2 Neglecting switching and reverse current losses.
For output currents in excess of 20 A, connection should be made to the exposed metal mounting base.
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Rectifier diodes BYV42E series
ultrafast, rugged

ESD LIMITING VALUE
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
Ve Electrostatic discharge Human body model; - 8 kV

capacitor voltage C=250pF; R=1.5kQ

THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Rin imb Thermal resistance junction to |per diode - - 24 K/W

mounting base both diodes conducting - - 14 | KW
Ry ja Thermal resistance junction to }in free air - 60 - K/W
ambient

STATIC CHARACTERISTICS

T, =25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage (per diode) le=15A; T;=150°C - 0.78 | 0.85 \'

le=15A - 095 | 1.05 \%

l.=30A - 1.00 | 1.20 \'
™ Reverse current (per diode) Vg = Vawy; Tj=100°C - 0.5 1 mA

Vi = Vawm - 10 | 100 | pA

DYNAMIC CHARACTERISTICS

T; = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Q. ge\éesse recovery charge (per |{le=2A; VR 230V, -di/dt = 20 A/us - 6 15 nC

iode
tm Reverse recovery time (per lk=1A;Vg230V; - 20 28 ns
diode) -dig/dt = 100 Alus
te ge\éerse recovery time (per I.=05Atolz=1A;1,.=025A - 13 22 ns
iode)
Vie Forward recovery voltage (per |l=1 A; di¢/dt = 10 A/us - 1 - \'
diode)
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Product specification
Rectifier diodes BYV42E series
ultrafast, rugged
—d
1 F _F 0.5A
ot IF
- t” B 0A /
‘ fime I roc =0.25A
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Q. 0%  100%
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Fig.1. Definition of t,,, Q, and Iy, Fig.4. Definition of t,,
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Fig.2. Definition of V,, Fig.5. Maximum forward dissipation Pg = f(Ig,,,) per
diode; square current waveform where
Ieav) =lrms) X ND.
R 15 PE/IW Tmb(max)/C_ .,
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Fig.3. Circuit schematic for t,, Fig.6. Maximum forward dissipation Pg = f(lgy) per
diode; sinusoidal current waveform where a = form
factor = Iggus) / Irav)
October 1994



Philips Semiconductors Product specification

Rectifier diodes BYV42E series
ultrafast, rugged
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1 10 /
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Fig.7. Maximum t, at T,= 25 °C; per diode Fig.10. Maximum Q; at T; = 25 °C; per diode
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Fig.8. Maximum I, at T, = 25 "C; per diode Fig.11. Transient thermal impedance; per diode;
th j-mb = tp .
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Fig.9. Typical and maximum forward characteristic
Iz = f(V¢); parameter T,
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Dual rectifier diodes BYV44 series

ultrafast

GENERAL DESCRIPTION QUICK REFERENCE DATA
Glass passivated, high efficiency SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
rectifier diodes in a plastic envelope
featuring low forward voltage drop, - BYV44- | 300 400 500
ultra fast reverse recovery times and VRrMm Repetitive peak reverse 300 400 500 \%
soft recovery characteristic. They are voltage
intended for use in switched mode Ve Forward voltage 1.05 1.05 1.05 \%
power supplies and high frequency loaw Output current (both 30 30 30 A
circuits in general, where both low diodes conducting)
conduction losses and low switching t, Reverse recovery time 60 60 60 ns
losses are essential.
PINNING - TO220AB PIN CONFIGURATION SYMBOL
PIN DESCRIPTION mbm
1 de 1
anode 1 (a) at a2
2 |cathode (k)
3 |anode 2 (a)
tab |cathode (k) .
123
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-300 | -400 | -500
Vaam Repetitive peak reverse voltage - 300 400 500 \)
Vewm Crest working reverse voltage - 200 300 400 \)
Vg Continuous reverse voltage - 200 | 300 400 \%
lo@y) Output current (both diodes square wave; 8 = 0.5; - 30 A
conducting)® T <100°C
sinusoidal; a = 1.57; - 27 A
T <104°C
lo@ms) RMS forward current - 43 A
FRM Repetitive peak forward current |t =25 ps; § = 0.5; - 30 A
per diode Tw<100°C
lesm Non-repetitive peak forward t=10ms - 130 A
current per diode. t=83ms - 143 A
sinusoidal; with reapplied
i VRWM (max) 2,
2t I’t for fusing t=10ms - 85 s
Tao Storage temperature -40 150 °C
T Operating junction temperature - 150 ‘C

1 Tpp < 136°C for thermal stability.

2 Neglecting switching and reverse current losses.
For output currents in excess of 20 A, connection should be made to the exposed metal mounting base.
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Dual rectifier diodes BYV44 series
ultrafast

THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ri s Thermal resistance junction to |per diode - - 24 K/W

heatsink both diodes conducting - - 1.4 K/w
R ja Thermal resistance junction to |in free air. - 60 - KW
ambient

STATIC CHARACTERISTICS

T; = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage le=15A; T;=150°C - 0.95 | 1.05 \

le=50A - 130 | 1.40 \")
I Reverse current Vi = Vawu - 10 50 HA
Vg = Vaww T;=100 °C - 0.3 0.8 mA

DYNAMIC CHARACTERISTICS

T, = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Q, Reverse recovery charge le=2AtoVp230V; - 50 60 nC

dle/dt = 20 Alus
t. Reverse recovery time le=1AtoVg230V; - 50 60 ns
dl/dt = 100 A/us
| . Peak reverse recovery current |l:=10AtoVy230V; - 4.2 5.2 A
dle/dt = 50 A/us; T, = 100°C
Vi Forward recovery voltage le=10A; dlg/dt = %0 Alps - 2.5 - \'
!
N F /
dt
- —
time time
|
Q 10%  100%
, s ‘ Vi
R Irrm v F
Vo time
Fig.1. Definition of t,, Q, and |y, Fig.2. Definition of V,,
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Dual rectifier diodes BYV44 series
ultrafast
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Fig.3. Maximum forward dissipation PF f(leav) PEX
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Fig.6. Maximum t, at T, = 100°C; per diode
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Fig.4. Maximum forward dissipation Pg = f(I¢,y,) per
diode; sinusoidal current waveform where a = form
factor = lepys) / lrav)-
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Fig.8. Maximum I, at T; = 100°C; per diode.
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Dual rectifier diodes BYV44 series
ultrafast
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Fig.9. Typical and maximum forward characteristic Fig.11. Transient thermal impedance per diode
Iz = f{(V); parameter T, Z, =f(t)
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Fig.10. Maximum Q, at T; = 25°C; per diode
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Rectifier diodes BYV72 series

ultrafast

GENERAL DESCRIPTION QUICK REFERENCE DATA
Glass passivated, high efficiency, SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
dual, rectifier diodes in a plastic
envelope, featuring low forward BYV72- | 100 150 200
voltage drop, ultra-fast recovery Viem Repetitive peak reverse 100 150 200 Vv
times and soft recovery voltage
characteristic. They are intended for Ve Forward voltage 0.90 | 0.90 0.90 Vv
use in switched mode power supplies loav) Output current (both 30 30 30 A
and high frequency circuits in general diodes conducting)
where low conduction and switching tr Reverse recovery time 28 28 28 ns
losses are essential.
PINNING - SOT93 PIN CONFIGURATION SYMBOL
PIN DESCRIPTION
tab] (O
1 |Anode 1 (a) al a2
2 |Cathode (k)
3 |Anode 2 (a) U H H
k
tab |Cathode (k) 1l 2l 3
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-100 | -150 | -200
VRem Repetitive peak reverse voltage - 100 150 | 200 \Y
Vewm Crest working reverse voltage - 100 150 200 \'
0 Continuous reverse voltage - 100 150 | 200 Vv
loav Output current (both diodes square wave; 8 = 0.5; - 30 A
conducting)? T <108 °C
sinusoidal; a = 1.57; - 27 A
Tw<111°C
lorms) RMS forward current - 43 A
FRM Repetitive peak forward current |t =25 ps; 8 = 0.5; - 30 A
per diode T <108 °C
lesm Non-repetitive peak forward t=10ms - 150 A
current per diode t=8.3ms - 160 A
sinusoidal; with reapplied
2, 2, : VRWM max) 2
I°t 1%t for fusing t=10ms - 112 A’s
Tag Storage temperature -40 150 °C
T Operating junction temperature - 150 °C

1 T < 144°C for thermal stability.

2 Neglecting switching and reverse current losses.
For output currents in excess of 20 A, connection should be made to the exposed metal mounting base.
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Rectifier diodes

BYV72 series
ultrafast
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ry jmb Thermal resistance junction to |per diode - - 2.4 K/W
mounting base both diodes conducting - - 1.4 K/wW
Rija Thermal resistance junction to |in free air - 45 - K/W
ambient
STATIC CHARACTERISTICS
T; = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage (per diode) lk=156A; T;=150"C - 0.83 | 0.90 \Y
le=15A - 0.95 | 1.05 \Y
IF-30A - 1.00 | 1.20 Y
Is Reverse current (per diode) Vg = Vaww Tj=100°C - 0.5 1 mA
Va = Vawm - 10 | 100 | pA
DYNANMIC CHARACTERISTICS
T, =25 °C unless otherwise stated
SYMBOL |{PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Q Reverse recovery charge (per |lg=2 A; Vg 230 V; -dI¢/dt = 20 A/us - 6 15 nC
diode)
t, Reverse recovery time (per le=1A;VR230V; - 20 28 ns
diode) -dl/dt = 100 Alus
b Peak reverse recovery current |le=10A; VR 230V, - 2 2.4
(per diode) -dIF/dt =50 A/us T,=100°C
Vi Forward recovery voltage (per |[l-=1A; dlg/dt= 10 Alus - 1 - Vv
diode)
—d !
e Y F
dt
-t —
¢ time time
|
Q, 10%  100% ‘ ”
fr
Wl ! :
mm F
f time
Fig.1. Definition of t,, Q, and I, Fig.2. Definition of V,,
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Rectifier diodes BYV72 series
ultrafast
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Fig.3. Maximum forward dissipation Pr = f(I¢y) per
diode; square current waveform where

rav) =lems) X VD.
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Fig.4. Maximum forward dissipation Pg = f(Igay) per
diode; sinusoidal current waveform where a = form
factor = lggys) / leay)
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Fig.8. Maximum I,,,, at T;= 100 °C; per diode
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Rectifier diodes BYV72 series
ultrafast
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Fig.10. Maximum Q; at T; = 25 °C; per diode
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Rectifier diodes BYV72E series
ultrafast, rugged

GENERAL DESCRIPTION QUICK REFERENCE DATA

Glass passivated high efficiency SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
rugged dual rectifier diodes in a

plastic envelope, featuring low BYV72E- | 100 150 200
forward voltage drop, ultra-fast Veam Repetitive peak reverse 100 150 200 v
recovery times and soft recovery voltage

characteristic. These devices can Ve Forward voltage 0.90 0.90 0.90 \%
withstand reverse voltage transients loav Output current (both 30 30 30 A
and have guaranteed reverse surge diodes conducting)

and ESD capabilty. They are t. Reverse recovery time 28 28 28 ns
intended for use in switched mode lram Repetitive peak reverse 0.2 0.2 0.2 A
power supplies and high frequency current per diode

circuits in general where low

conduction and switching losses are

essential.

PINNING - SOT93 PIN CONFIGURATION SYMBOL
PIN DESCRIPTION
tab] (O
1 |Anode 1 (a) al a2
2 |Cathode (k)
3 |Anode 2 (a) H ]J U
k
tab [Cathode (k) all 2l 3
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-100 | -150 | -200
Viarm Repetitive peak reverse voltage - 100 150 200 \
Vawm Crest working reverse voltage - 100 150 200 \4
R Continuous reverse voltage - 100 150 200 \%
loav) Output current (both diodes square wave - 30 A
conducting)® 8=05;T,, <104 °C
sinusoidal; a = 1.57; - 27 A
T <107 °C
lo@ms) RMS forward current - 43 A
lerm Repetitive peak forward current |t =25 ps; § = 0.5; - 30 A
per diode Ten <104 °C
lesm Non-repetitive peak forward t=10ms - 150 A
current per diode t=8.3ms - 160 A
f/inusoidal; with reapplied
2t It for fusing =10 ms ; 112 A%s
lram Repetitive peak reverse current |t, = 2 ps; § = 0.001 - 0.2 A
per diode
lnsm Non-repetitive peak reverse t, =100 ps - 0.2 A
current per diode
Tag Storage temperature -40 150 ’C
T; Operating junction temperature - 150 °C

1 Trw < 144°C for thermal stability.
2 Neglecting switching and reverse current losses.
For output currents in excess of 20 A, connection should be made to the exposed metal mounting base.
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Rectifier diodes BYV72E series
ultrafast, rugged

ESD LIMITING VALUE
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
Ve Electrostatic discharge Human body model; - 8 kv

capacitor voltage C=250pF; R=15kQ

THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
R jmb Thermal resistance junction to |per diode - - 24 KW

mounting base both diodes conducting - - 14 | KW
Rpja Thermal resistance junction to |in free air - 45 - KW
ambient

STATIC CHARACTERISTICS

T, =25 °C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage (per diode) lk=15A;T;=150°C - 0.83 | 0.90 \

I = - 095 | 105 | V

I-=30A - 1.00 | 1.20 \"
In Reverse current (per diode) Vg = Veww; T;=100°C - 0.5 1 mA
2= Vawm - 10 100 pHA

DYNAMIC CHARACTERISTICS

T, =25 °C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Q, <IjR_e\cljer)se recovery charge (per |lz=2A; Vg 230 V; -dl/dt = 20 A/us - 6 15 nC

iode
t Reverse recovery time (per le=1A;VR230V; - 20 28 ns
diode) -die/dt = 100 Alus
teo Reverse recovery time (per l.=05Atolg=1A;1,.=025A - 13 22 ns
diode)
Vi Forward recovery voltage (per |l=1 A; dlg/dt =10 A/us - 1 - Y
diode)
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Rectifier diodes BYV72E series
ultrafast, rugged

' ~%F 0.5
at IF
- rn_ — 0A /
i
¢ me I roc =0.25A
IR
Q, 10%  100%
trr2-
]
R I
mm
R= 1A
Fig.1. Definition of t,;, Q; and I, Fig.4. Definition of t,,
I o5 PEIW Tmb(max) /Co
$22 83050 Snrle D10
20 L 102
0.5/
time s 0.4 / // 114
0.1
Ve 10 /' / // 126
/ 1=tk D:—'L
T
v, 5 4 / ﬂ L1138
v - 1 =1
F 0 L [ 150
0 5 10 15 20 25
b time IF(AV) / A

Fig.2. Definition of V,,

Fig.5. Maximum forward dissipation Pg = f(Ig,)) per
diode; square current waveform where
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Fig.6. Maximum forward dissipation Pg = f(Ig,,) per
diode; sinusoidal current waveform where a = form
factor = lrpus) / Iray)
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Rectifier diodes BYV72E series
ultrafast, rugged
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Fig.9. Typical and maximum forward characteristic
I = f(V); parameter T;
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Rectifier diodes
ultrafast

Product specification
o e e S ]

BYV72F series

GENERAL DESCRIPTION QUICK REFERENCE DATA
Glass passivated, high efficiency, SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
dual, rectifier diodes in a full pack,
plastic envelope, featuring low BYV72F- | 100 150 200
forward voltage drop, ultra-fast Varm Repetitive peak reverse 100 150 200 \'
recovery times and soft recovery voltage
characteristic. They are intended for Ve Forward voltage 0.90 0.90 0.90 \'%
use in switched mode power supplies loavy Output current (both 20 20 20 A
and high frequency circuits in general diodes conducting)
where low conduction and switching t, Reverse recovery time 28 28 28 ns
losses are essential.
PINNING - SOT199 PIN CONFIGURATION SYMBOL
PIN DESCRIPTION
case|] O
1 |anode 1 (a) ail a2
2 |cathode (k) g ~
3 |anode 2 (a)
k
12| 3
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-100 | -150 | -200
Viaem Repetitive peak reverse voltage - 100 150 200 \')
Vawm Crest working reverse voltage - 100 150 200 \
Vg Continuous reverse voltage - 100 150 | 200 \Y
loay) Output current (both diodes square wave; & = 0.5; - 20 A
conducting)? T,s<78°C
sinusoidal; a = 1.57; - 20 A
T.<78°C
lo@ms) RMS forward current - 20 A
FRM Repetitive peak forward current |t =25 us; § = 0.5; - 30 A
per diode Ts<78°C
lesm Non-repetitive peak forward t=10ms - 150 A
current per diode t=8.3ms - 160 A
sinusoidal; with reapplied
. RWM(max)
I’ 1%t for fusing t=10ms - 112 A’s
Tag Storage temperature -40 150 ‘C
T; Operating junction temperature - 150 °C

1 T, < 125°C for thermal stability.

2 Neglecting switching and reverse current losses.
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Product specification

Rectifier diodes BYV72F series
ultrafast
ISOLATION
Tyns = 25 "C unless otherwise specified
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vieol Repetitive peak voltage from all |R.H. <65 % ; clean and dustfree - - 2500 \
three terminals to external
heatsink
Cisol Capacitance from T2 to external |f =1 MHz - 22 - pF
heatsink
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Rin jhs Thermal resistance junction to | both diodes conducting
heatsink with heatsink compound - - 4.0 K/W
without heatsink compound - - 8.0 K/wW
per diode
with heatsink compound - - 5.0 K/W
without heatsink compound - - 9.0 | KW
Rinja Thermal resistance junction to |in free air - 35 - KW
ambient
STATIC CHARACTERISTICS
T; = 25 "C unless otherwise stated
SYMBOL |{PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage (per diode) lr=15A; T;=150°C - 0.83 | 0.90 \Y
le=15A - 095 | 1.05 V
I-=30A - 1.00 | 1.20 \Y
In Reverse current (per diode) Vg =Vaww Tj=100C - 0.5 1 mA
2= Vawm - 10 | 100 | pA
DYNAMIC CHARACTERISTICS
T; = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Q, Severse recovery charge (per |l=2A; Vg, 230V; -di/dt =20 A/us - 6 15 nC
iode)
t, Reverse recovery time (per le=1A;Vg230V; - 20 28 ns
diode) -di/dt = 100 A/us
lem Peak reverse recovery current |l =10A; V=30V, - 2 2.4 A
er diode) -dle/dt = 50 A/us; T;= 100 °C
Vi orward recovery voltage (per |l-=1 A; dl/dt =10 A/us - 1 -
diode)
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Rectifier diodes BYV72F series
ultrafast
. _d 20 PF/IWI l Ths(rlnax)lc o
F _r [Vo=0705V [
at |_Rs = 0.013 Ohms |
a=157_
15 L 75
| S— 1.9 4
- 2o ¥
" P paras
¢ time .S /l,/ 4
10 > 100
A A
r 577
//
Q s 10% 100% 5 L 125
Vz
/H ) ] ]
mm ) 0 L 1T 1 150
0 5 10 15
IF(AV)/ A
Fig.1. Definition of t,, Q, and I, Fig.4. Maximum forward dissipation Pr = f(Iga,) per
diode; sinusoidal current waveform where a = form
faCtOI’ = IF(RMS) /IF(AW'
] tr/ns
F 1000
IF=20A
——
100 e
time - =
IF=1A
v
F 10
v fr
Ve ,
. 1 10 100
Y time dIF/dt (Alus)
Fig.2. Definition of V,, Fig.5. Maximum t, at T; =25 "C; per diode
25 PE/W Ths(max) /C 1000 TLNS
%2283 Snns
: D=10
20 7 0
/ - IF=20A
05 Sauy
100
15 Vi 75
0.4 /
0.1 / IF=1A
10 /, / 100
i _b 10
AT e
5 125
o - 1 [Ti=100C
oo 5 10 1’5 2{0 251350 1 |
1 10 100
IF(AV)/ A -dIF/dt (Alus)
Fig.3. Maximum forward dissipation Pg = f(I¢y) per Fig.6. Maximum t, at T;= 100 °C; per diode
diode; square current waveform where
rav) =lriams) X ND.
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Rectifier diodes BYV72F series
ultrafast
0 Irrm/A 100 @s/nC —
+— T
IF=20A Sail |F1=§<¢\JA ‘:_
1 ] %A > P
- IF=1A H ' ==
2 10
LA
0.1 A
/|
0.01 10 /
1 10 100 1.0 10 100
-dIF/dt (A/us) -dIF/dt (Alus)
Fig.7. Maximum I, at T, = 25 “C; per diode Fig.10. Maximum Q, at T; = 25 °C; per diode
IF/A Zth (K/'W)
° = 10 g5 =
IF=20A =TT ! =
1 242 IF=1A L1 1
o % o1 1 .
1
=100 | ‘
0.01 l 0.01 LU. ]
1 10 100 10us 1ms 0.1
-dIF/dt (A/us) tp/s
Fig.8. Maximum |, at T; = 100 °C; per diode Fig.11. Transient thermal impedance; per diode;
Zinjs = 1(L)-
IF/A
D % /
iTj=150C ———
40 H AV
iTj=25C
‘ /\/
30
/
20 £
typ /
10 1//
A7/
0 L2 | A=} max
0 05 o,y 190 15

Fig.9. Typical and maximum forward characteristic
Ig = f(Vg); parameter T,
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Dual rectifier diodes BYV74 series

ultrafast
T A X A S S M S P S SRR SRR R

GENERAL DESCRIPTION QUICK REFERENCE DATA

Glass passivated, high efficiency SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
rectifier diodes in a plastic envelope

featuring low forward voltage drop, BYV74- | 300 400 500

ultra fast reverse recovery times and Varm Repetitive peak reverse 300 400 500 Vv
soft recovery characteristic. They are voltage

intended for use in switched mode Ve Forward voltage 1.05 | 1.05 1.05 \'%
power supplies and high frequency loav Output current (both 30 30 30 A
circuits in general, where both low diodes conducting)

conduction losses and low switching . Reverse recovery time 60 60 60 ns
losses are essential.

PINNING - SOT93 PIN CONFIGURATION SYMBOL
PIN DESCRIPTION
tab] O
1 |Anode 1 (a) al a2
2 |Cathode (k)
3 |Anode 2 (a) U H H
k
tab |Cathode (k) 1l 2l 3
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL. |PARAMETER CONDITIONS MIN. MAX. UNIT
-300 | -400 | -500
Viaum Repetitive peak reverse voltage - 300 | 400 500 \
Vawm Crest working reverse voltage - 200 300 400 \4
Vg Continuous reverse voltage - 200 | 300 | 400 \Y
loaw Output current (both diodes square wave; § = 0.5; - 30 A
conducting)? T, <100°C
sinusoidal; a = 1.57; - 27 A
T, <104°C
lo@ms) RMS forward current - 43 A
lerm Repetitive peak forward current |t =25 us; § = 0.5; - 30 A
per diode T <100°C
lesm Non-repetitive peak forward t=10ms - 130 A
current per diode. t=8.3ms - 143 A
sinusoidal; with reapplied
2 . Vawu max) 2
It 1%t for fusing t=10ms - 85 S
Tag Storage temperature -40 150 °C
T Operating junction temperature - 150 °C

1 T < 136°C for thermal stability.

2 Neglecting switching and reverse current losses.
For output currents in in excess of 20 A, connection should be made to the exposed metal mounting base.
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Product specification

Dual rectifier diodes BYV74 series
ultrafast
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ri jns Thermal resistance junction to | per diode - - 24 | KW
heatsink both diodes conducting - - 14 KW
Rija Thermal resistance junction to |in free air. - 45 K/W
ambient
STATIC CHARACTERISTICS
T; = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage le=15A; T;=150C - 0.95 | 1.05 \'
l-=50 A - 1.30 | 1.60 \Y
I Reverse current Va = Vewm - 10 50 pA
Vg = Vgyw; Tj=100 'C - 0.3 0.8 mA
DYNAMIC CHARACTERISTICS
T; = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
t. Reverse recovery time =1AtoVg230V; - 50 60 ns
die/dt = 100 A/ps
Q, Reverse recovery charge lk=2AtoVg2>30V; - 50 60 nC
dIF/dt =20 Alus
lem Peak reverse recovery current =10Ato VR 230 V; - 4.2 5.2 A
dl,:/dt 50 N}JS =100°C
Vi Forward recovery voltage =10 A; di/dt = JIO Alus - 2.5 -
, —d ¢
F [\ _f
dt
! —>

‘ time

R !

—"1 |-

Q. 10%

100%

mm

Fig.1. Definition of t,, Q, and I,

time

fr

Definition of V,,
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Product specification

Dual rectifier diodes BYV74 series
ultrafast
a0 PF/W Tmb(max) /C 1000 LL0S
[Vo=0.843 V.
IRs = 0.0138 Ohm| F=10A
25 Z D=10 100
/] 100 T
20 / V 110 A =
15 0.2 120
o / Tj=100C
i=
10 // 4 "=t D=J;7 1130 10 ===
A (111,
l -7 [I-— t
150 1
0 0 5 10 15 20 25 1 10 100
IF(AV) /A dIF/dt (Alus)
Fig.3. Maximum forward dissipation Pz = f(l,f(fB) per Fig.6. Maximum t, at T, = 100°C; per diode
diode; square wave where Ig ) =lgpus) X VD.
20 PFI[W[ l Ti ' -/C10 10 Im/A :
[Vo=o08a3V a=157 H T
{- Rs = 0.0138 Ohms H 1
o 1.9 IF=20 A
15 ~ 120 | A4
2, a4 1
7 '/ 7
A A LA B P14
10 » y. ; 130 =
/A 0.4 -
5 pva hao
7
I
ok L 1 150 001 | Py oo
0 5 10 15 i 10 100
IF(AV) / A ~diF/dt (Alus)
Fig.4. Maximum forward dissipation P = f(Izy) per Fig.7. Maximum |, at T; = 25°C; per diode.
diode; sinusoidal current waveform where a = form
factor = lgpys) / Iray)
1000 trr/ns 10 Irrm/A
F=20 A
IF=10 A 1
——— p
100 = 1
IF=1A
1A
]
=== =====| 0.1
| T=100C
1 0.01
1 10 100 1 10 100
dIF/dt (A/us) -dIF/dt (A/us)

Fig.5. Maximum t, at T, = 25°C; per diode

Fig.8. Maximum |, at T, = 100°C; per diode.
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Dual rectifier diodes BYV74 series
ultrafast
IF/A Zth (K'W)
bl PP /4 10 5 £t £
Tj=150 C——= / / i EHE i
40 — ml Ll H
/I // 1
L/ =E £ SESEE
30 / // ] 1
W é ui
2 P / max | 11

10 /Y H

N
N
T
HHHH
4
T

/S T N _t]
0 e 0.01
0 05 1 15 2 10us 1ms 0.1 10s
VF/V tp/s
Fig.9. Typical and maximum forward characteristic Fig.11. Transient thermal impedance per diode
Ie = f(V;); parameter T, Zy, = f(t,)

Qs/nC
1000
IF=10A™ | T4
100
/f
LA [-¥al
10 - i
7
7
Vv
1
1.0 100

-dIF/dt1((l)Vus)
Fig.10. Maximum Q; at T; = 25°C; per diode
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Dual rectifier diodes BYV74F series

ultrafast
T S SR S R PO

GENERAL DESCRIPTION QUICK REFERENCE DATA

Glass passivated, high efficiency SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
rectifier diodes in a full pack plastic
envelope featuring low forward BYV74F- | 300 400 500
voltage drop, ultra fast reverse Vrrm Repetitive peak reverse 300 400 500 \
recovery times and soft recovery voltage
characteristic. They are intended for Ve Forward voltage 1.05 | 1.05 1.05 \'
use in switched mode power supplies loav) Output current (both 20 20 20 A
and high frequency circuits in diodes conducting)
general, where both low conduction t. Reverse recovery time 60 60 60 ns
losses and low switching losses are
essential.
PINNING - SOT199 PIN CONFIGURATION SYMBOL

PIN DESCRIPTION

case|] O

1 |anode 1 (a) ai a2

2 |cathode (k)

3 |anode 2 (a)

k
12| 3

LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-300 | -400 | -500
Viarm Repetitive peak reverse voltage - 300 | 400 500 \
RWM Crest working reverse voltage - 200 | 300 | 400 \
Vr Continuous reverse voltage - 200 | 300 | 400 \
lo@v) Output current (both diodes square wave; § = 0.5; - 20 A
conducting)? T,.<62°C
sinusoidal; a = 1.57; - 20 A
Tmp <56 °C
lorms) RMS forward current - 20 A
leam Repetitive peak forward current |t = 25 ps; 8 = 0.5; - 30 A
per diode Ths<62°C
lesm Non-repetitive peak forward t=10ms - 130 A
current per diode. t=8.3ms - 143 A
sinusoidal; with reapplied
) RWM(max)
12t ?t for fusing t=10ms . 85 A’s
Tag Storage temperature -40 150 °C
T; Operating junction temperature - 150 °C

1 T, < 117°C for thermal stability.
2 Neglecting switching and reverse current losses
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Dual rectifier diodes BYV74F series
ultrafast

THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ry jns Thermal resistance junction to | both diodes conducting

heatsink with heatsink compound - - 4.0 KW
without heatsink compound - - 8.0 KW
per diode
with heatsink compound - - 5.0 K/W
without heatsink compound - - 9.0 K/W
Ry ja Thermal resistance junction to |in free air. - 35 - K/W
ambient

STATIC CHARACTERISTICS

T; = 25 "C unless otherwise stated
SYMBOL |[PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage ll-=15A; T;=150"C - 095 | 1.05 \'/

le=50A - 1.30 | 1.60 \%
In Reverse current Ve =Vauwm - 10 50 HA
Vp= Vnw; T' =100°C - 0.3 0.8 mA

DYNAMIC CHARACTERISTICS

T, = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
tr Reverse recovery time lk=1AtoVR,230V; - 50 60 ns

di/dt = 100 A/us
Q, Reverse recovery charge lk=2AtoVa230V; - 50 60 nC
dl./dt = 20 Alus
lem Peak reverse recovery current |le=10Ato V=30V, - 4.2 5.2 A
dle/dt = 50 A/ps; T, = 100°C
Vi Forward recovery voltage le=10 A; dig/dt = %0 Alus - 2.5 - \2
]
e % F
dt
‘ time time
— b ] 1
Qg 0%  100% v,
IR / J v l
rm F )
f time
Fig.1. Definition of t,, Q; and I, Fig.2. Definition of V,
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Product specification

Dual rectifier diodes BYV74F series
ultrafast
20 PF/W Ths(max) / C 1000 r/ns
I¥e = 88132 onm oA
% _b-10 -
20 V/ 50 100 —
15 o 0.2 / 75
i // Ti=100C n
10 /| =&~ p=t 00 10 ===
Y 7
N [,
' -1 II-— ¢
% 5 10 15 20 250 'y 10 100
IF(AV) / A dIF/dt (Alus)

Fig.3. Maximum forward dissipation Pr = f(I¢,) per
diode; square wave where I,y =lraus) X \f B

Fig.6. Maximum t, at T, = 100°C; per diode

20 PF/IW - Ths((;lax) /C 0
[ Vo=0843V a=1.57"|
|- Re = 0.0138 Ohme V4
5 1.9] A
15 7 75
2 pd
7 7
4 4 /’//
10 I, 7 100
/ s
-
5 g4 125
y
/'
]
0 [ 150
0 5 10 15
IF(AV)/ A

Fig.4. Maximum forward dissipation P = f(Ig,) per
diode; sinusoidal current waveform where a = form
factor = Igpys) / Ieay)-

Irm/A
10 a1
H ;
11 1
IF=20 A
//

1

IF=1A
L1
0.1
0.01
1 10 100
-diF/dt (A/us)

Fig.7. Maximum I, at T; = 25°C; per diode.

1000 trr/ ns
IF=10 A
o) —— g
1A
10 =—=¢
Ty 10 100
dIF/dt (Aus)

Fig.5. Maximum t, at T, = 25°C; per diode

Irrm/A
10 H :
H t
F=20 A
1
=
1 2f
IF=1A
0.1
| Ti=100C
0.01
1 10 100
-diF/dt (Alus)

Fig.8. Maximum I, at T, = 100°C; per diode.
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Dual rectifier diodes BYV74F series
ultrafast
IF/A Zth (K/W)
50 T-25G 7 7 10 ; £ &
Tj =150 C——~ / / — H ai
40 —F i 1l
[/ /
/ / 1 & ==
* 77 =+ il
20 typ / / max ] I 1T
7 1 % - L1
/\/ / > ek
10 ya 1
i 7]
//// | .t
0 = 0.01
0 0.5 1 15 2 10 us 1ms 0.1 10s
VF/V tp/s
Fig.9. Typical and maximum forward characteristic Fig.11. Transient thermal impedance per diode
Ie = f(V); parameter T, Zy, =1t
Qs/nC
1000
IF=10A— [ 14
100 ==
= 2A
10 — 4«
= Z
e
g
! 1.0 10 100
-diF/dt (A/us)
Fig.10. Maximum Q, at T, = 25°C; per diode
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Rectifier diodes BYV79 series

ultrafast
T R I T e e T T S S T A T R A AR T R T T D R T

GENERAL DESCRIPTION QUICK REFERENCE DATA

Glass passivated high efficiency SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
rectifier diodes in a plastic envelope,
featuring low forward voltage drop, BYV79- | 100 150 200
ultra-fast recovery times and soft Viam Repetitive peak reverse 100 150 200 \
recovery characteristic. They are voltage
intended for use in switched mode Ve Forward voltage 0.9 0.9 0.9 \
power supplies and high frequency lravy Forward current 14 14 14 A
circuits in general where low ty Reverse recovery time 30 30 30 ns
conduction and switching losses are
essential.
PINNING - TO220AC PIN CONFIGURATION SYMBOL
PIN DESCRIPTION :mm
1 |cathode (k)
2 janode (a) a K
tab |cathode (k)
1 2
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-100 | -150 | -200
Viam Repetitive peak reverse voltage - 100 | 150 | 200 VvV
Vewm Crest working reverse voltage - 100 150 200 Vv
Va Continuous reverse voltage - 100 150 | 200 \
teqav) Average forward current® square wave; 3 = 0.5; - 14 A
T <120 °C
sinusoidal; a = 1.57; - 12.7 A
Tw<s122°C
Irmms) RMS forward current - 20 A
FRM Repetitive peak forward current |t = 25 ps; 8§ = 0.5; - 28 A
T <120 °C
lesm Non-repetitive peak forward t=10ms - 150 A
current t=83ms - 160 A
sinusoidal; with reapplied
) Vawm (max)
i’ %t for fusing t=10ms - 112 ’s
Tag Storage temperature -40 150 °C
T Operating junction temperature - 150 ‘C

1 Tow < 145°C for thermal stability.
2 Neglecting switching and reverse current losses.
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Rectifier diodes BYV79 series

ultrafast

THERMAL RESISTANCES

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

Ry pmb Thermal resistance junction to - - 2.0 KW
mounting base

Ruja Thermal resistance junctionto |in free air - 60 - Kw
ambient

STATIC CHARACTERISTICS
T;= 25 "C unless otherwise stated

SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage le=14 A; T;=150"C - 0.83 | 0.90 \'
lr=14A - 0.95 | 1.05 \
le=560A - 1.20 | 1.30 \'
I Reverse current Vg = Vagpw Tj=100°C - 0.5 1.3 mA
R= VRWM a 5 50 pA

DYNAMIC CHARACTERISTICS
T, = 25 "C unless otherwise stated

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

Q, Reverse recovery charge lr=2 A; Vg 230 V; -di/dt = 20 A/us - 6 15 nC

t. Reverse recovery time lek=1A;Vg230V; - 20 30 ns
-dl/dt = 100 A/lus

b Peak reverse recovery current |le=10A; Vg >30V; - 3 4 A
-dl¢/dt = 50 A/us; T; = 100 "C

Vi Forward recovery voltage le=10 A; dl/dt = 10 A/us - 1 - \'
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Rectifier diodes BYV79 series
ultrafast
PE/W Tmb(max) /C
1 —dg 18 Neormav a=157] |20
F dl‘_ Rs =0.0112 Ohms
1,9
b2y ¥
S 10 245/ L 130
time [RVAVSS
L ——— VAW.05%
ﬁ 1 7 p/7
-
5 7 140
Q. 100  100%
¢ T Z
'r 1 v |
mm 0 [ 1 150
0 5 rava ° b
Fig.1. Definition of t,, Q, and I, Fig.4. Maximum forward dissipation P = f(l¢ay);
sinusoidal current waveform where a = form
factor = lggpus) / Iray)
1 F tr/ns
IF=10A
100 e
time H
IF=1A
v
F 10
Vi
Ve 1 - .
v4 1 10 100
¥ time dIF/dt (Alus)
Fig.2. Definition of V,, Fig.5. Maximumt, atT;=25 C.
PF/W Tmb(max)/C trr/ns
20 Vo=0744V D=1.0 110 1000
Re = 0.0112 Ohfns
0.5 R
15 7 120 P T[] IF=10A
// 100
0.2
10 y o 130 IF=1A
/ / 10 =
b
5 / % |tk p=2t Ly
- 1 1! Tj=100C
0 [ 1 150 1 11
0 5 10 15 20 25 1 10 100
IF(AV)/ A -diF/dt (A/us)
Fig.3. Maximum forward dissipation P = f(lgy); Fig.6. Maximum t,at T;= 100 °C.
square current waveform where Igyy) =lgpus) x«‘fD
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Rectifier diodes BYV79 series
ultrafast

10 Irrm/A 1000 Qs/nC E— S
IF=10A T+ EHff] y
, _ 100 IF_51AOA N L
IF=2A 1 A S¥ i
A A~
0.1 1 10
Va
0.01 // 1.0 A
1 10 100 1.0 10 100
-dIF/dt (Alus) dIF/dt (A/us)
Fig.7. Maximum |, at T;= 25 “C. Fig.10. Maximum Q; at T;=25 “C.
10 F/A SRR 10 Zth_('_(fw)
i
IF=10A =
1 = ,,‘F/_h 1
e
¥
0.1 0.1 §§5
Z
vV 1
Tj=100C
0.01 I Vvt 001 L
1 10 100 10us ims
-dIF/dt (Afus) tp/s
Fig.8. Maximum I, at T; = 100 °C. Fig.11. Transient thermal impedance; Zy, ;, = f(t,).
IF/A
B 1 L O A 7
50 |iTi=150 C ——-~ /
Tj=25C /
40 £
/|/
30 //l
o l
v 7
194
10 e
A —~ max
o ZdY [l
0 0.5 1.0 1.5 2
VF/V

Fig.9. Typical and maximum forward characteristic

Iz = f(Vi); parameter T;
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Rectifier diodes BYV79E series
ultrafast, rugged

GENERAL DESCRIPTION QUICK REFERENCE DATA

Glass passivated high efficiency SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
rugged rectifier diodes in a plastic
envelope, featuring low forward BYV79E- | 100 150 200
voltage drop, ultra-fast recovery Viaam Repetitive peak reverse 100 150 200 Vv
times and soft recovery voltage
characteristic. These devices can Ve Forward voltage 0.9 0.9 0.9 \'
withstand reverse voltage transients lrav) Forward current 14 14 14 A
and have guaranteed reverse surge t, Reverse recovery time 30 30 30 ns
and ESD capability. They are  -— Repetitive peak reverse 0.2 0.2 0.2 A
intended for use in switched mode current
power supplies and high frequency
circuits in general where low
conduction and switching losses are
essential.
PINNING - TO220AC PIN CONFIGURATION SYMBOL
PIN DESCRIPTION :ab';Q—:'
1 |cathode (k)
2 |anode (a) a k
tab |cathode (k)
1 2
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-100 | -150 | -200
Viaum Repetitive peak reverse voltage - 100 150 200 \4
Vawm Crest working reverse voltage - 100 150 200 \'
Vi Continuous reverse voltage - 100 150 | 200 \
Iy Average forward current’ square wave - 14 A
8§=05;T,,<120°C
sinusoidal - 12.7 A
a=157;T,,,<122°C
) RMS forward current - 20 A
lerm Repetitive peak forward current |t = 25 ps; 8 = 0.5; - 28 A
Tmw<120°C
lesm Non-repetitive peak forward t=10ms - 150 A
current t=83ms - 160 A
sinusoidal; with reapplied
2, 2, . VRWM max)
12t 1%t for fusing t=10ms - 112 A’s
lram Repetitive peak reverse current |t, = 2 us; § = 0.001 - 0.2 A
lasm Non-repetitive peak reverse t, =100 us - 0.2 A
current
Teg Storage temperature -40 150 °C
T; Operating junction temperature - 150 ‘C

1 T,p < 145°C for thermal stability.
2-Neglecting switching and reverse current losses.
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Product specification

Rectifier diodes BYV79E series
ultrafast, rugged
ESD LIMITING VALUE
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
Ve Electrostatic discharge Human body model; - 8 kV
capacitor voltage C=250pF; R=15kQ
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Rin i Thermal resistance junction to - - 2 KW
mounting base
R a Thermal resistance junction to |in free air - 60 - K/wW
ambient
STATIC CHARACTERISTICS
T, = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage lg= 14 A; T;=150°C - 0.83 | 0.90 \
le=14A - 0.95 | 1.05 \
le= 50 A - 1.2 1.4 \'
Ia Reverse current Vg = Veww Tj=100°'C - 0.5 1.3 mA
R= Vawm - 5 50 pA
DYNAMIC CHARACTERISTICS
T; = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Q, Reverse recovery charge le=2A; Vo230V, -dl/dt = 20 Ajus| - 6 15 nC
tn Reverse recovery time I =1A;Vg230 Vi - 20 30 ns
-dIF/dt =100 A/ps
o Reverse recovery time I-.=05Atol,=1A;l..=025A - 13 22 ns
Vi Forward recovery voltage IF =1A; dIF/dt =10 A/ps - 1 -
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—d
I °F 0.54
dt F
. t” — 0A /
‘ time ] rec =0.25A -
IR
Qg 10%  100%
trr2
In /
mm
) R= 1A
Fig.1. Definition of t,;, Q, and I, Fig.4. Definition of t,,
’F 20 PF/W Tmb(max)/C 10
Vo=0744V D=10
Rs = 0.0112 Ohfns
15 b / 120
e
; 0.2 /
’ ime 10 0.1 / / 130
F / / B S
il e pti |
v 5 7 i T 140
fr :
o Tt
v F 0 B 1T 150
I o 0 5 10 .15 20 25
T i iF(AV)/ A
Fig.2. Definition of V,, Fig.5. Maximum forward dissipation P = f(Igay);
square current waveform where Iy =lggys) X VD
PF/W Tmb(max) / C
A 15 [Vo-o74dv ' arz ?7 )—120
— Rs = 0.0112 Ohms
79
2.2// //
DuUT. 10 A 30
Voltage Pulse Source 4 /1 /A,
A AN
[] 7
-
Current 5 77 140
— shunt , /
fo 'scope 7
] [
0 - 10 1&1’:50
+ 0] 0 5 IF(AV)/ A
Fig.3. Circuit schematic for t,, Fig.6. Maximum forward dissipation P = f(I¢ay);
sinusoidal current waveform where a = form
factor-—- IF(HMS)/IF(AVL
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Rectifier diodes BYV79E series
ultrafast, rugged

tr/ns 1000 Qs/nC
1000 == = ===
IF=10A
_ IF=10A B
100 =
100 = sA ==
i 2A = =
IF=1A H 7
10 e 10
A
—
1 1.0 ya
1 10 100 1.0 10 100
diF/dt (Alus) -diF/dt (Afus)
Fig.7. Maximum t,at T;=25 "C. Fig.10. Maximum Q, at T;=25 °C.
1 Zth
10 mm/A 10 Kw) — ==
s
z mhy
IF=10A e HHE
1 1 == S
IF=2A 1 it
1 1l
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0.1 e 0.1 ==+ TR
—— — b p— E
L . i
V" _ __t
0.01 S 0.01
1 10 100 10us 0.1 10
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Fig.8. Maximum I, at T, =25 °C. Fig.11. Transient thermal impedance; Z, ; ., = f(t,).
IF/A
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LI O I 717
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iTi=25C /
40 /
/1/
30 /
/
/
20 17
wo VY
10 7 /.
v ,/L" — max
0 7 L1
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Fig.9. Typical and maximum forward characteristic
Ir = f(V); parameter T,
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Rectifier diodes BYV118 series
schottky barrier

GENERAL DESCRIPTION QUICK REFERENCE DATA

Dual, low leakage, platinum barrier, SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
schottky rectifier diodes in a plastic
envelope featuring low forward BYV118- 35 40 45
voltage drop and absence of stored Vieam Repetitive peak reverse 35 40 45 \Y
charge. These devices can withstand voltage
reverse voltage transients and have Ve Forward voltage 0.6 0.6 0.6 \'
%uaranteed reverse surge capability. loav Output current (both 10 10 10 A
he devices are intended for use in diodes conducting)
switched mode power supplies and
high frequency circuits in general
where low conduction and zero
switching losses are important.
PINNING - TO220AB PIN CONFIGURATION SYMBOL
PIN DESCRIPTION tabg_——t\o
1 |anode 1 (a) al a2
2 |cathode (k)
3 |anode 2 (a)
tab |cathode (k) k
123
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-35 -40 -45
Vaau Repetitive peak reverse voltage - 35 40 45 \Y
Vawm Crest working reverse voltage - 35 40 45 \Y
Vg Continuous reverse voltage Tme £ 144°C - 35 40 45 \"
lo@y) Output current (both diodes square wave; 3 = 0.5; - 10 A
conducting) T <138°C
sinusoidal; a = 1.57; - 9 A
T <139°C
lo@ms) RMS forward current - 14 A
lerm Repetitive peak forward current |t =25 ps; § = 0.5; - 10 A
er diode T <138 °C
lesm on-repetitive peak forward t=10ms - 100 A
current per diode. t=8.3ms - 110 A
sinusoidal T;= 125 °C prior
to surge; witln reapplied
. Vewmimax
1t it for fusing t=10ms - 50 A%s
Tram Repetitive peak reverse current |t, = 2 us; 5 = 0.001 - 1 A
per diode.
lasm Non-repetitive peak reverse t, =100 pus - 1 A
current per diode.
Tag Storage temperature -65 175 ‘C
T Operating junction temperature - 150 ‘C
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Rectifier diodes BYV118 series
schottky barrier

THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
R jmb Thermal resistance junction to | per diode - - 27 | KW
mounting base both diodes - - 1.7 | KW
Rija Thebrmal resistance junction to |in free air. - 60 - KW
ambient

STATIC CHARACTERISTICS
T; =25 "C unless otherwise stated

SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage (per diode) l=5A; T;=150C - 0.50 | 0.60 \'
lrk=10A - 0.74 | 0.87 \'
In Reverse current (per diode) Vi = Vawm - 50 100 pA
Ve =Vaww, Tj=125°C - 2.5 15 mA
Cq Junction capacitance (per f=1MHz; Vg =5V; T;=25"C to - 200 - pF
diode) 125°C
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Rectifier diodes BYV118 series
schottky barrier
PF/W Tmb(max) /C IR/mA
® st Toio [ 10 =2
‘ =150 C :
4 / 1139.2 ! —
/ 0.5 1=125¢C
8 e 141.9 o4 CO0CH —
2 / // 446 —=75C ] =
- Il I 1
//// | et oo 001 kS0
1 A —147.3 =c —
=t 1 = ! 0.001
O% 4 I B E - L 0 25 50
IF(AV) / A VR/V

Fig.1. Maximum forward dissipation P = f(I¢,,) per
diode; square current waveform where
lecav) =lrmms) X D.

Fig.4. Typical reverse leakage current per diode;
Ir = f(Vg); parameter T;

Tmb /C
4 PF/W ‘'mb(max) 139.2
Vo =0475V
35 R = 0,025 Ohmg a=157
1.9
3 ,/ 141.9
22
2.8 /
25
4 / //
2 2 144.6
S
1.5 /
' &
1 b 147.3
0.5
0 I 150
0 1 4 5

2 3
IF(AV) / A

Fig.2. Maximum forward dissipation P = f(lg,y) per
diode; sinusoidal current waveform where a = form
factor = Ixgus) / Iy

Cd/pF
1000
P
Y
NN
100
104 -~ ann
1 [1Y) 1uv
VR/V

Fig.5. Typical junction capacitance per diode;
Cy=f(Vg); f=1MHz; T;=25Cto 125 °C.
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Fig.3. Typical and maximum forward characteristic
Ir = f(Vg); parameter T,
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Fig.6. Transient thermal impedance; per diode;
Zp .o = (1).
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Rectifier diodes BYV118F series
schottky barrier

GENERAL DESCRIPTION QUICK REFERENCE DATA

Dual, low leakage, platinum barrier, SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
schottky barrier rectifier diodes in a
full pack plastic envelope featuring BYV118F- 35 40 45
low forward voltage drop and Viam Repetitive peak reverse 35 40 45 \'
absence of stored charge. These voltage
devices can withstand reverse Ve Forward voltage 0.6 0.6 0.6 \'
voltage transients and have loav Output current (both 10 10 10 A
%uaranteed reverse surge capability. diodes conducting)

he devices are intended for use in
switched mode power supplies and
high frequency circuits in general
where low conduction and zero
switching losses are important.

PINNING - SOT186 PIN CONFIGURATION SYMBOL
PIN DESCRIPTION .
case| O
1
anode 1 (a) a1 a2
2 |cathode (k)
3 |anode 2 (a)
k
1
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-35 -40 -45
Viam Repetitive peak reverse voltage - 35 40 45 \
Vawm Crest working reverse voltage - 35 40 45 \
' Continuous reverse voltage Ths<123°C - 35 40 45 \Y
loav Output current (both diodes square wave; § = 0.5; - 10 A
conducting) Ts<110°C
sinusoidal; a = 1.57; - 9 A
T.<113°C
logms) RMS forward current - 14 A
leam Repetitive peak forward current |t = 25 pus; & = 0.5; - 10 A
per diode Ts<110°C
lesm Non-repetitive peak forward t=10ms - 100 A
current per diode. t=8.3ms - 110 A
sinusoidal; T; = 125 "C prior
to surge; with reapplied
RWM max)
2t It for fusing t=10ms - 50 A%s
larm Repetitive peak reverse current |t, = 2 ps; 8 = 0.001 - 1 A
per diode.
Tasm Non-repetitive peak reverse t,=100 ps - 1 A
current per diode.
Tag Storage temperature -65 175 °‘C
T Operating junction temperature - 150 ‘C
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Rectifier diodes BYV118F series
schottky barrier
ISOLATION
Ths = 25 °C unless otherwise specified
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Visol Repetitive peak voltage from all | R.H. <65% ; clean and dustfree - - 1500 \'
three terminals to external
heatsink

Cisal Capacitance from T2 to external |f =1 MHz - 12 - pF
heatsink

THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Rin jns Thermal resistance junction to |per diode - - 6.5 Kw

heatsink both diodes - - 5.5 K/W
(with heatsink compound)
Rinja Thermal resistance junction to |in free air. - 55 - KW
ambient

STATIC CHARACTERISTICS

T; = 25 "C unless otherwise stated
SYMBOL (PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage (per diode) l=5A;T;=150°C - 0.50 | 0.60 \

=10 0A - 0.74 | 0.87 \Y
la Reverse current (per diode) Ve = Vawm - 50 100 pA
Vga=Veww Tj=125°C - 2.5 15 mA
Cq Junction capacitance (per f=1MHz; VR =5V;T;=25"Cto - 200 - pF
diode) 125°C
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schottky barrier

5 PEIW_ Ths(max)/ C 175 IR/mA
T T g-to " V== —
/ =150 C —
4 7 124
/ 05 1125C =
3 405 00 C i
0.1 /?/ 0.1
2 /7/ 37 =75C : :
/// |t ¥ 0.01 i 50 0
1 [_l [] s I =
e T O 0.001
% 1 2 s 6 7 8 0 25 50
IF(AV)/ A VR/V

Fig.1. Maximum forward dissipation Pg = f(leav) per
diode; square current waveform where

Iriavy =lremasy X VD.

Fig.4. Typical reverse leakage current per diode;
Ip = f(Vy); parameter T,

4 PF/W Ths(max) / C 124
Vo=0475V
a5 Res = 0.025 Ohmg a=157
19
3 55 7/ 130.5
238 //
25
4 / //
2 /- 137
.
15 Vi b7
S
1 143.5
0.5
OQ 1 2 3 4 5150
IF(AV)/ A

Fig.2. Maximum forward dissipation Pg = f(Izy,) per
diode; sinusoidal current waveform where a = form

faCtOr: IF(RM/ IF(AV)'

Cd/ pF
1000
P
N~
100
10
1 10 100
VR/V

Fig.5. Typical junction capacitance per diode;
Cy=f(Vg); f=1MHz; T,=25C to 125 °C.

50 F/A
Tj=25|C ~—— // A
Tj = 150/C ——- A/
40 L v
/
/A /
i
30 A 74
7V
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/////
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Fig.3. Typical and maximum forward characteristic
Ie = f(Vg); parameter T,
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Fig.6. Transient thermal impedance; per diode;
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Rectifier diodes BYV133 series
schottky barrier

GENERAL DESCRIPTION QUICK REFERENCE DATA

Dual, low leakage, platinum barrier, SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
schottky rectifier diodes in a plastic

envelope featuring low forward BYV133- 35 40 45
voltage drop and absence of stored Viarm Repetitive peak reverse 35 40 45 \
charge. These devices can withstand voltage

reverse voltage transients and have Ve Forward voltage 0.60 | -0.60 | 0.60 \'
guaranteed reverse surge capability. loav Output current (both 20 20 20 A
The devices are intended for use in diodes conducting)

switched mode power supplies and

high frequency circuits in general

where low conduction and zero

switching losses are important.

PINNING - TO220AB PIN CONFIGURATION SYMBOL
PIN DESCRIPTION tab;“‘eo
1 |anode 1 (a) ai a2
2 |cathode (k)
3 |anode 2 (a)
tab |cathode (k) k
123
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-35 -40 -45
A/ Repetitive peak reverse voltage - 35 40 45 \
Vawm Crest working reverse voltage - 35 40 45 \
Vg Continuous reverse voltage T, < 145°C - 35 40 45 \"
loav) Output current (both diodes square wave; § = 0.5; - 20 A
conducting)’ Tw<122°C
sinusoidal; a = 1.57; - 18 A
Tw<123°C
lo@ms) RMS forward current - 28 A
lerm Repetitive peak forward current |t = 25 pus; § = 0.5; - 20 A
per diode Tw<122°C
lesm Non-repetitive peak forward t=10ms - 100 A
current per diode t=8.3ms - 110 A
sinusoidal T; = 125 °C prior
to surge; with reapplied
RWM(max)
1’ ’t for fusing t=10ms . 50 Als
lram Repetitive peak reverse current |t, = 2 us; 8 = 0.001 - 1 A
per diode.
lrem Non-repetitive peak reverse t, =100 ps - 1 A
current per diode.
Tag Storage temperature -65 175 °C
T Operating junction temperature - 150 °C

1 For output currents in excess of 20A, connection should be made to the exposed metal mounting base.
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Rectifier diodes BYV133 series
schottky barrier
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
R im Thermal resistance junction to |per diode - - 2.6 KW
e mounting base both diodes - - 1.6 | KW
Rija Thermal resistance junction to  |in free air. - 60 - K/W
ambient
STATIC CHARACTERISTICS
T, =25 "C unless otherwise stated
SYMBOL |[PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage (per diode) le=7A; T;=150°C - 0.55 | 0.60 \4
‘ r=20A - 0.88 qgg uVA
| Reverse current (per diode) V=V - 50
! (p A=Vows T,=125°C - 4 | 15 | mA
Cq Junction capacitance (per f=1MHz; Vg=5V; T;=25"Cto - 300 - pF
diode) 125°C
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Rectifier diodes
schottky barrier

BYV133 series

12 pF/,W . Tmb(max‘/C121_4
Vo =0.4460 V.
Rs = 0.0220 Ohms D=1.0/-
10 A—124
05
8 53 ,/ A 120.2
o1 Yy / e
6 a // v % v 134.4
4 A A A H—{138.6
P24 R N
2 /’ >z H | I I—144.8
é o I =
0 S | 150
0 5 10 15

IF(AV) / A

Fig.1. Maximum forward dissipation Pg = f(Igay) per
diode; square current waveform where

Fav) =leams) X D.

IR/ mA
Qy=—=—-=—-—"--—---- |
i
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1
— ——
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Fig.4. Typical reverse leakage current per diode;
Ip = f(Vy); parameter T;

PF/W Tmb(max) /C
T
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Ho 25623 Ohme 1.9 /
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\\\\\-
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Fig.2. Maximum forward dissipation Pr = f(Ig,\,) per
diode; sinusoidal current waveform where a = form
faCtOf: IF(FIMS)/IF(A\O'

Cd/pF
1000
= I~
N~~~\
~
100
1 0 4 an 4ann
1 [V v
VR/V
Fig.5. Typical junction capacitance per diode;

Ca=1f(Vg);, f=1MHz; T;=25"C to 125 C.
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Fig.3. Typical and maximum forward characteristic
Ie = f(Vg); parameter T,
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Fig.6. Transient thermal impedance; per diode;
Zpimb = (L)
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Product specification

Rectifier diodes BYV133F series
schottky barrier
GENERAL DESCRIPTION QUICK REFERENCE DATA
Dual, low leakage, platinum barrier, SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
schottky barrier rectifier diodes in a
full pack, plastic envelope featuring BYV133- 35 40 45
low forward voltage drop and Vaem Repetitive peak reverse 35 40 45 \'
absence of stored charge. These voltage
devices can withstand reverse Ve Forward voltage 0.60 0.60 0.60 \
voltage transients and have loav Output current (both 20 20 20 A
%uaranteed reverse surge capability. diodes conducting)
he devices are intended for use in
switched mode power supplies and
high frequency circuits in general
where low conduction and zero
switching losses are important.
PINNING - SOT186 PIN CONFIGURATION SYMBOL
PIN DESCRIPTION i
case| O
1
anode 1 (a) al a2
2 |cathode (k)
3 lanode 2 (a)
k
1
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-35 -40 -45
Vikam Repetitive peak reverse voltage 35 40 45 \
RWM Crest working reverse voltage - 35 40 45 \Y
R Continuous reverse voltage T <124°C - 35 40 45 \'
| lo@av Output current (both diodes square wave; 8 = 0.5; - 20 A
. conducting) Ts<61°C
sinusoidal; a = 1.57; - 18 A
T,.<66°C
lorms) RMS forward current - 20 A
FRM Repetitive peak forward current |t = 25 ps; § = 0.5; - 20 A
per diode Ts<61°C
lesm Non-repetitive peak forward t=10ms - 100 A
current per diode. t=8.3ms - 110 A
sinusoidal; T; = 125 °C prior
to surge; with reapplied
2 12t for fusing t=10'ms - 50 A’s
Iram Repetitive peak reverse current |t, =2 us; § = 0.001 - 1 A
per diode.
lasm Non-repetitive peak reverse t, =100 us - 1 A
current per diode.
T Storage temperature -65 175 °C
T; Operating junction temperature - 150 °C
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Rectifier diodes BYV133F series
schottky barrier
ISOLATION
Ths = 25 °C unless otherwise specified
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vicol Repetitive peak voltage from all |R.H. < 65% ; clean and dustfree - - 1500 \
three terminals to external
heatsink

Cisol Capacitance from T2 to external |f=1 MHz - 12 - pF
heatsink

THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Rin s Thermal resistance junction to | per diode - - 6.0 K/W

heatsink both diodes - - 5.0 K/wW
(with heatsink compound)
Ripja Thermal resistance junction to |in free air. - 55 - K/wW
ambient

STATIC CHARACTERISTICS

T; = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage (per diode) le=7A;T;=150"C - 0.55 | 0.60 \

l-=20A - 0.88 | 0.94 \
I Reverse current (per diode) Ve =Vawm - 50 100 HA
VR‘:VRWM; Tl= 125 'C - 4 15 mA
Cq Junction capacitance (per f=1MHz; Vg =5V;T;=25"Cto - 300 - pF
diode) 125°C
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Rectifier diodes BYV133F series
schottky barrier
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Fig.1.  Maximum forward dissipation Pg = f(lgay) per
diode; square current waveform where
Ietay) =lemms) X ND.

Fig.4. Typical reverse leakage current per diode;
I = f(V); parameter T;
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Fig.2. Maximum forward dissipation Pr = f(Ig,,) per
diode; sinusoidal current waveform where a = form

factor = Ippus) / Iy
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Fig.5. Typical junction capacitance per diode;
Ca=1f(Vg); f=1MHz; T,=25"C to 125 °C.
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Fig.3. Typical and maximum forward characteristic
I = f(Vi); parameter T;
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Fig.6. Transient thermal impedance; per diode;
Zy, jhs = .
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Product specification

Rectifier diodes BYV143 series
schottky barrier
GENERAL DESCRIPTION QUICK REFERENCE DATA
Dual, low leakage, platinum barrier, SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
schottky rectifier diodes in a plastic
envelope featuring low forward BYV143- 35 40 45
voltage drop and absence of stored VRrm Repetitive peak reverse 35 40 45 \
charge. These devices can withstand voltage
reverse voltage transients and have Ve Forward voltage 0.60 0.60 0.60 \'
guaranteed reverse surge capability. loav) Output current (both 30 30 30 A
The devices are intended for use in diodes conducting)
switched mode power supplies and
high frequency circuits in general
where low conduction and zero
switching losses are important.
PINNING - TO220AB PIN CONFIGURATION SYMBOL
PIN DESCRIPTION zab[J—r_JQ
1 1 e
anode 1 (a) at a2
2 |cathode (k)
3 |anode 2 (a)
tab |cathode (k) k
123
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-35 -40 -45
\/ Danatitiva nanl ravarea unliana - fe 1 AN AR \/
vV RRM HNopocuuve }JUG’\ 1CVTIOT VUHC\yU I v v v
Vawm Crest working reverse voltage - 35 40 45 \'
Vg Continuous reverse voltage T < 135°C - 35 40 45 \"
lo@v) Output current (both diodes square wave; 8 = 0.5; - 30 A
conducting)’ Twp<117°C
sinusoidal; a = 1.57; - 27 A
Tw<119°C
IeRms) RMS forward current - 43 A
ERM Repetitive peak forward current |t = 25 ps; 3 = 0.5; - 30 A
per diode Tw<117°C
lesm Non-repetitive peak forward =10ms - 200 A
current, both diodes t=8.3ms - 220 A
conducting. sinusoidal T; = 125 °C prior
to surge; with reapplied
2t 1%t for fusing t=10'ms ; 200 A%s
lram Repetitive peak reverse current |t, = 2 ps; § = 0.001 - 2 A
per diode.
lrsm Non-repetitive peak reverse t, =100 us - 2 A
current per diode.
Teto Storage temperature -65 175 °C
T; Operating junction temperature - 150 °C

1 For output currents in excess of 20A, connection should be made to the exposed metal mounting base.
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Rectifier diodes

BYV143 series
schottky barrier
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ry b Thermal resistance junction to | per diode - - 23 | KW
mounting base both diodes - - 14 | KW
Rinja Thermal resistance junction to |in free air. - 60 - KW
ambient
STATIC CHARACTERISTICS
T; = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage (per diode) k=15A; T;=150°C - 0.55 | 0.60 \
l=20A - 0.71 | 0.77 Vv
In Reverse current (per diode) Vg =Vawm - 10 200 pA
Va = Vo T;= 125°C - 10 30 | mA
Cq Junction capacitance (per f=1MHz;, Vg=5V;T;=25"Cto - 500 - pF
diode) 125°C
October 1994 171



Philips Semiconductors Product specification
Rectifier diodes BYV143 series
schottky barrier

15 PELW Tmblr]nax\/CHiS 100 IR/ mA
2 2 810796 Shme D=1.07] £
|
ALY 10 =150 € =
10 0. A4 127
ayaRD4 H25C
1
// A
1A X T
5 . j’ PR L 0 i ——
///// D=7:—‘ 1 %ls C‘
r | T T
Tj = 50, C —
- vl | 1
l i e e e 0.01
0g S 20 2g50 0 25 50

10 15
IF(AV)/ A
Fig.1. Maximum forward dissipation Pg = f(lgay) per
diode; square current waveform where

Ieav) =lrams) X VD.

VR/V

Fig.4. Typical reverse leakage current per diode;
Ir = f(V); parameter T;

PF/W Tmb(max) /C

R R azisr 224
10 5 /1‘9 /// 127
2.8 /
8 4 a 7/ // // 131.6
6 ; // 136.2
/ /////
4 A 140.8
/4
2 /,/ 145.4
% 5 10 1890
IF(AV) / A

Fig.2. Maximum forward dissipation Pg = f(Ig,) per
diode; sinusoidal current waveform where a = form

factor = lgays) / Iray)-

Cd/pF
1000
™~
—
100
10
10 100
VR/V

Fig.5. Typical junction capacitance per diode;
Cy=1(Vg); f=1MHz; T;=25C to 125 C.

IF /A
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Fig.3. Typical and maximum forward characteristic
Ie = {(V); parameter T,
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L
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T
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Fig.6. Transient thermal impedance; per diode;
Zn o = (L)
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Rectifier diodes BYV143F series
schottky barrier

GENERAL DESCRIPTION QUICK REFERENCE DATA

Dual, low leakage, platinum barrier, SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
schottky barrier rectifier diodes in a

full pack, plastic envelope featuring BYV143- 35 40 45

low forward voltage drop and Vaam Repetitive peak reverse 35 40 45 \Y
absence of stored charge. These voltage

devices can withstand reverse Ve Forward voltage 0.62 0.62 0.62 \'
voltage transients and have loav Output current (both 20 20 20 A
%uaranteed reverse surge capability. diodes conducting)

he devices are intended for use in

switched mode power supplies and

high frequency circuits in general

where low conduction and zero

switching losses are important.

PINNING - SOT186 PIN CONFIGURATION SYMBOL
PIN DESCRIPTION i
case| O
1 de 1
anode 1 (a) al a2
2 |cathode (k)
3 |anode 2 (a)
k
1
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-35 -40 -45
Verm Repetitive peak reverse voltage - 35 40 45 \")
Vawm Crest working reverse voltage - 35 40 45 Vv
Va Continuous reverse voltage T<112°C - 35 40 45 \'
loav Output current (both diodes square wave; 8 = 0.5; - 20 A
conducting) T, <85°C
sinusoidal; a = 1.57,; - 20 A
T,s<81°C
loms) RMS forward current - 20 A
Repetitive peak forward current |t =25 ps; § = 0.5; - 30 A
per diode T,s<85°C
lesm Non-repetitive peak forward t=10ms - 100 A
current per diode. t=8.3ms - 110 A
sinusoidal; T; = 125 °C prior
to surge; with reapplied
2. . RWM(max) )
1%t I?t for fusing t=10ms - 50 A’s
laam Repetitive peak reverse current |t, = 2 us; § = 0.001 - 2 A
per diode.
lpsm Non-repetitive peak reverse t, =100 us - 2 A
current per diode.
Tag Storage temperature -65 175 °'C
T Operating junction temperature - 150 °C
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schottky barrier
ISOLATION
Ths = 25 "C unless otherwise specified
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Vicol Repetitive peak voltage from all |R.H. < 65% ; clean and dustfree - - 1500 \'
three terminals to external
heatsink

Cisol Capacitance from T2 to external |f=1 MHz - 12 - pF
heatsink

THERMAL RESISTANCES
SYMBCL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ry jns Thermal resistance junction to |per diode - - 5.7 K/wW

heatsink both diodes - - 4.8 Kw
(with heatsink compound)
Rija Thermal resistance junction to |in free air. - 55 - KW
ambient

STATIC CHARACTERISTICS

T, =25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage (per diode) l,=15A; T;=150°C - 0.55 | 0.62 \Y

,=20A - 076 | 080 | V
la Reverse cuirent (per diode) Vi = Vawm - 10 200 pA
Vi = Ve T;=125°C - 10 30 | mA
Cq Junction capacitance (per f=1MHz; Vg=5V;T;=25"Cto - 500 - pF
diode) 125°C
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Rectifier diodes BYV143F series
schottky barrier
(g PELW Ths(max) /C ., IR/ mA
[vo-gabal T IR 100 S===—=—=°=————
1
1
0.5 —
ALY 10150 C ===
10 A4 93 t
AV ARD4 125 C ——
VI T T 1
) d =10 +
4 I I
5 4 —1121.5 ——
4 ® _bl |
//i/ A |kt D= T 0.1 =75 C3 =
111 CTj=50C —
ol I ﬁ s tl Thso 0.01 — 1
0 - ) 25 50
0 5 10 1 20 25
IF(AV) / A s VR/V

Fig.1. Maximum forward dissipation Pr = f(lg,y) per
diode; square current waveform where

rav) =leamsy) X ND.

Fig.4. Typical reverse leakage current per diode;
Ip = f(Vg); parameter T,

PF/W Ths(max) / C.
12 e Tomy a =).q7 1.6
Rs =0.012 Ohms 1.9
10 v ;2 v 3
8 4y [/ A/ // 104.4
6 4'// 115.8
4 A A /// 127.2
V 1 :
2 / /4 138.6
% 5 10 1850
IF(AV) / A

Fig.2. Maximum forward dissipation Pr = f(I¢,) per
diode; sinusoidal current waveform where a = form
factor = lgpus) / lrgav)-

Cd/pF
1000
-
P~
100
10
1 10 100
VR/V

Fig.5. Typical junction capacitance per diode;
Cy=1f(Vg); f=1MHz; T,=25°C to 125 "C.

50 [F/A
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Tj = 150{C —=—1 / /
40 typ £ m
/
// //
® // /
20 / //
4
/
10 /
T
0 /
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Fig.3. Typical and maximum forward characteristic
I = f(Vi); parameter T,

Zth j-hs (K'W)
0 ==

il

T

0.1 #‘é; i
|
l _ __t
0.01
10us 1ms 0.1s 10s
tp (s)
Fig.6. Transient thermal impedance; per diode;
thj-hs =
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Rectifier diodes
ultrafast

Product specification
G R T A T N L S A T IR P AT IR

BYW29 series

GENERAL DESCRIPTION QUICK REFERENCE DATA
Glass passivated high efficiency SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
rectifier diodes in a plastic envelope,
featuring low forward voltage drop, BYW29- | 100 150 200
ultra-fast recovery times and soft Viarm Repetitive peak reverse 100 150 200 \'
recovery characteristic. They are voltage
intended for use in switched mode Ve Forward voltage 0.895 | 0.895 | 0.895 \
power supplies and high frequency leav) Forward current 8 8 8 A
circuits in general where low Reverse recovery time 25 25 25 ns
conduction and switching losses are
essential.
PINNING - TO220AC PIN CONFIGURATION SYMBOL
PIN DESCRIPTION lab,]—o-ty
1 |cathode (k)
2 lanode (a) a k
tab {cathode (k)
i 2
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-100 | -150 | -200
Viam Repetitive peak reverse voltage - 100 150 200 \")
Vawm Crest working reverse voltage - 100 150 200 \'
R Continuous reverse voltage - 100 150 | 200 \
leav) Average forward current' square wave; 8 = 0.5; - 8 A
T <128°C
sinusoidal; a = 1.57; - 7.3 A
Tw<130°C
lemms) RMS forward current - 11.3 A
ERM Repetitive peak forward current |t = 25 ps; 8 = 0.5; - 16 A
T <128°C
lrsm Non-repetitive peak forward t=10ms - 80 A
current t=8.3ms - 88 A
sinusoidal; with reapplied
" X Vawwm max) 2
12t 1%t for fusing t=10ms - 32 Als
Tao Storage temperature -40 150 °C
T Operating junction temperature - 150 °C

1 Neglecting switching and reverse current losses
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Rectifier diodes BYW29 series
ultrafast
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Rin jmb Thermal resistance junction to - - 27 | KW
mounting base
Rija Thermal resistance junction to |in free air - 60 - Kw
ambient
STATIC CHARACTERISTICS
T, =25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage l.=8A;T;=150°C - 0.80 |0.895| V
l=8A - 0.92 | 1.05 \'
-=20A . 1.1 1.3 \
ln Reverse current Vg =Vaww T;=100°C - 0.3 0.6 mA
R = Vawu - 2 10 pA

DYNAMIC CHARACTERISTICS
T, = 25 "C unless otherwise stated

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

Q, Reverse recovery charge lr=2A; V230V, -dl/dt =20 Alus| - 4 11 nC

t, Reverse recovery time le=1A;Vg230V; - 20 25 ns
-dl/dt = 100 A/us

lm Peak reverse recovery current [lg=10A; V230 V; T;= 100 °C; - 1 2 A
-dlg/dt = 50 Alps

Vi Forward recovery voltage le=1A; dl/dt = 10 Ajus - 1 - \
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Rectifier diodes BYW29 series
ultrafast
PF/W Tmb(max)/C
IF —d F 8 MVe-omrv a={1.57 128.4
:ﬂ_— 7 | Rs.=0013 Ohma S v 131.1
6 22 / / 133.8
t v
T s 28 /) // 3
¢ _ / , 136.5
time . /4 / / ( / o2
/ 3 4 141.9
— 1 —
Q. 0% 100% 2 446
/ 1 147.3
R /
rrm 0 150
0 1 3 4 6 7 8
IF(AV)/ A
Fig.1. Definition of t,, Q, and I, Fig.4. Maximum forward dissipation Pg = f(lgy);
sinusoidal current waveform where a = form
factor = lggys) / Iray)-
/ trr/ns
F 1000 =F
—| IF=10A
100
time ==
IF=1A TH
v
F 10
v fr
Ve .
1 10 100
Vo time dIF/dt (Alus)
Fig.2. Definition of V;, Fig.5. Maximumt, at T;=25 °C.
PF/W Tmb(max)/C trr/ ns
12 Vo =0791V D=1.0 1203 1000
Rs = 0.013 Ojms .
10— // 123
8 }L v 128.4 100 == ML
6 02 L, i 133.8 F=1A
0.1 /
4 V4 ) +—139.2
el Dot 10
2 I l l | —1{144.6
,,,,, b B WO
0 1 1 150 ;
(o] 2 6 10 12 1 10 100
IF(AV) / A diF/dt (A/us)
Fig.3. Maximum forward dissipation Pg = f(Igay); Fig.6. Maximum t,at T;= 100 °C.
square current waveform where I,y =lggus) X VD
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Rectifier diodes BYW29 series
ultrafast
Irrm/A Qs/nC
10 S===-=° 100
i A
IF=10A a8 'F‘i};o‘ J mnp:
1 E— H '} \-./:/’ L
— ¥ H 11T
IF=1A H w0 t Z -
A =
A
0.1
7
0.01 1.0
1 10 100 1.0 10 100
-diF/dt (AJus) -dIF/dt (Alus)
Fig.7. Maximum |, at T;=25 °C. Fig.10. Maximum Q, at T;=25 °C.
10 Irrm/A
=5 i -
IF=10A ==t ! I 1
1 ===
3 | — -
IF=1A H
il 1 AT R
01 b QE 0.1 i b
. __t
0.01 0.01
1 10 100 10us ims 01s 10s
-diF/dt (AJus) tp/s
Fig.8. Maximum I,,, at T;= 100 "C. Fig.11. Transient thermal impedance; Zy, ;. = f(t,).
IF/A
ST [ O 0
[ Tj=150°C ———
j Tj=25°C /
! /
FiWi
20 Ja v,
/
” 7 SN
10 1
7
11+
AA L
A L
1]
0 05 1 15 2
VF/V

Ie = f(Vg); parameter T;

Fig.9. Typical and maximum forward characteristic
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Rectifier diodes BYW29E series
ultrafast, rugged

GENERAL DESCRIPTION QUICK REFERENCE DATA

Glass passivated high efficiency SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
rugged rectifier diodes in a plastic
envelope, featuring low forward BYW29E- | 100 150 200
voltage drop, ultra-fast recovery Vrrm Repetitive peak reverse 100 150 200 \Y
times and soft recovery voltage
characteristic. These devices can Ve Forward voltage 0.895 | 0.895 | 0.895 Vv
withstand reverse voltage transients leav Forward current 8 8 8 A
and have guaranteed reverse surge t. Reverse recovery time 25 25 25 ns
and ESD capability. They are lram Repetitive peak reverse 0.2 0.2 0.2 A
intended for use in switched mode current
power supplies and high frequency
circuits in general where low
conduction and switching losses are
essential.
PINNING - TO220AC PIN CONFIGURATION SYMBOL
PIN DESCRIPTION mbm
1 |cathode (k)
2 |anode (a) a k
tab |cathode (k)
1 2
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-100 | -150 | -200
Viaam Repetitive peak reverse voltage - 100 150 200 \4
Vawm Crest working reverse voltage - 100 150 | 200 \
Vi Continuous reverse voltage - 100 150 200 \'
leav) Average forward current' square wave; 8 = 0.5;
Tw<128°C - 8 A
sinusoidal; a = 1.57;
T.,<130°C - 7.3 A
le@ms) RMS forward current - 1.3 A
ERM Repetitive peak forward current |t = 25 ps; § = 0.5; - 16 A
T <128 °C
lesm Non-repetitive peak forward t=10ms - 80 A
current t=8.3ms - 88 A
sinusoidal; with reapplied
5 VRWM max) 2,
12t 12t for fusing t=10ms - 32 A%
lrrm Repetitive peak reverse current |t, = 2 ps; § = 0.001 - 0.2 A
lasm Non-repetitive peak reverse t, =100 ps - 0.2 A
current
Teg Storage temperature -40 150 ‘C
T, Operating junction temperature - 150 °C

1 Neglecting switching and reverse current losses
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Rectifier diodes
ultrafast, rugged

BYW29E series

ESD LIMITING VALUE
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
Ve Electrostatic discharge Human body model; - 8 kv
capacitor voltage C =250 pF; R=1.5kQ
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Rin jmb Thermal resistance junction to - - 27 | KW
mounting base
Rija Thermal resistance junction to |in free air - 60 - K/W
ambient
STATIC CHARACTERISTICS
T, =25 °C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage lr=8A;T;=150"C - 080 {0.895| V
F=8A - 092 | 105 | V
le=20A - 1.1 1.3 \Y
I Reverse current Vg = Vawws T;=100°C - 0.2 0.6 mA
Vi = Vawm - 2 10 HA
DYNAMIC CHARACTERISTICS
T; =25 °C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Q Reverse recovery charge le=2A; Vg, 230V, -dl/dt = 20 Alus - 4 11 nC
t Reverse recovery time le=1A;Vg230V; - 20 25 ns
-dlg/dt = 100 A/us
to Reverse recovery time le=05Atolg=1A;l,=025A - 15 20 ns
Vi Forward recovery voltage l-=1A;dl/dt=10 A/us - 1 - \'
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Rectifier diodes BYW29E series
ultrafast, rugged
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le F 0.5
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Fig.1. Definition of t,,, Q, and I, Fig.4. Definition of t,,
Ie 12 T:./::m Tmb(max)/ G120 3
n--olmotm. D=10
) e
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8 05 / 128.4
. / v
fime ] a2 7/ 133.8
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F 4 £ / —139.2
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T P 0 2 4 - 8 10 12
T [ iF(AV)/ A
Fig.2. Definition of V,, Fig.5. Maximum forward dissipation Pg = f(Igy);
square current waveform where Ig,, =’F(RL52 X «‘f D.
PF/W Tmb(max)/C
R Vo=0791V a=1.57 128.4
| R =0.013 Ohms v
7 1y 1311
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— 4 / 7A / 139.2
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Fig.3. Circuit schematic fort,, Fig.6. Maximum forward dissipation P = f(Igy);

sinusoidal current waveform where a = form
factor = lggys) / Irav)-
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Rectifier diodes BYW29E series
ultrafast, rugged

tr/ ns Qs/nC
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E: ﬁ; l ‘ /:’____.-
117 — 1
T — 10
IF=1A T
10
1 1.0
1 10 100 1.0 10 100
dIF/dt (A/us) -diF/dt (Alus)
Fig.7. Maximum t, at T;=25 "C. Fig.10. Maximum Q; at T;=25 °C.
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Fig.8. Maximum I, at T, =25 "C. Fig.11. Transient thermal impedance; Zy, ; ., = f(t,).
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0 e
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Fig.9. Typical and maximum forward characteristic
Ir = f(V); parameter T,
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Rectifier diodes BYW29F series
ultrafast
R Sl T
GENERAL DESCRIPTION QUICK REFERENCE DATA
Glass passivated high efficiency SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
rectifier diodes in full pack, plastic
envelopes, featuring low forward BYW29F- | 100 150 200
voltage drop, ultra-fast recovery Varm Repetitive peak reverse 100 150 200 \'
times and soft recovery voltage
characteristic. They are intended for Ve Forward voltage 0.895 | 0.895 | 0.895 \%
use in switched mode power supplies lray) Forward current 8 8 8 A
and high frequency circuits in general tr Reverse recovery time 25 25 25 ns
where low conduction and switching
losses are essential.
PINNING - SOD100 PIN CONFIGURATION SYMBOL
PIN DESCRIPTION —‘gt—
1 |cathode case
2 |anode a k
case |isolated
1| 2
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-100 | -150 | -200
Viam Repetitive peak reverse voltage - 100 150 200 \'
Vawm Crest working reverse voltage - 100 150 200 \")
Vo Continuous reverse voltage - 100 150 200 \Y
leav) Average forward current? square wave; & = 0.5; - 8 A
Ths <106 °C
sinusoidal; a = 1.57; - 7.3 A
Ths<109 °C
) RMS forward current - 11.3 A
ERM Repetitive peak forward current |t =25 ps; 8 = 0.5; - 16 A
Ths <109 °C
lesm Non-repetitive peak forward t=10ms - 80 A
current t=8.3ms - 88 A
sinusoidal; with reapplied
2, . VHWM max) .
PPt ’t for fusing t=10ms - 32 A’s
Ta Storage temperature -40 150 °C
T; Operating junction temperature - 150 °C

1 Ty < 141°C for thermal stability.

2 Neglecting switching and reverse current losses
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Rectifier diodes BYW29F series
ultrafast
ISOLATION
The = 25 °C unless otherwise specified
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Visol Repetitive peak voltage from R.H. < 65% ; clean and dustfree - - 1500 \Y
both terminals to external
heatsink
Cisor Capacitance from cathode to f=1MHz - 12 - pF
external heatsink
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Rinihs Thermal resistance junction to | with heatsink compound - - 5.5 K/W
mounting base without heatsink compound - - 72 | KW
Rija Thermal resistance junction to |in free air - 55 - K/W
ambient
STATIC CHARACTERISTICS
T, = 25 "C unless otherwise stated
SYMBOL |{PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage lr=8A;T;=150C - 0.80 | 0.895 \%
lr=8A - 0.92 | 1.05 \
l.=20A - 1.1 1.3 \Y
I Reverse current Vg = Vauw; T;=100C - 0.3 0.6 mA
Ve = Vawm - 2 10 pA
DYNAMIC CHARACTERISTICS
T; =25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Q Reverse recovery charge l-=2A; Vga 230V, -digdt =20 Alus - 4 11 nC
t. Reverse recovery time lr=1A;Vg230V; - 20 25 ns
-di/dt = 100 A/us
lem Peak reverse recovery current |lz=10A;Vz230V; T;=100 °C; - 1 2 A
-dl/dt = 50 A/us
Vi Forward recovery voltage le=1A; di/dt = 10 Alus - 1 - \
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ultrafast

A PF/W Ths(max) / C

IF __d—lf‘ 8 Vo=0791V a=1/.57 106
dt 7 Rs = 0.013 Ohms 11 5
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Fig.1. Definition of t,, Q, and I,

Fig.4. Maximum forward dissipation P = f(lgy);
sinusoidal current waveform where a = form
factor = lgams) / Ieav)-

6
IF(AV) / A

square current waveform where Iy, =lgaus)

Fig.3. Maximum forward dissipation Pg = f(IF(A\\f);
x~D.
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Fig.2. Definition of V,, Fig.5. Maximumt, atT;=25 °C.
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Fig.6. Maximumt,atT,=100 °C.
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Rectifier diodes BYW29F series
ultrafast

10 Jmm/A 100 Q8/nC
LA IF=10A
IF=10A L4
1 :——— 3 é \g/:,.—:
IF=1A H | =T
s 10 -+
A
A
0.1 =0 e e oss
0.01 1.0
1 10 100 1.0 10 100
-dIF/dt (Alus) dIF/dt (Alus)
Fig.7. Maximum I, at T;= 25 °C. Fig.10. Maximum Q, at T;=25 °C.
10 frrm/A
- ) (I i {27 C
IF=10A {—=1EH 11 11 R
1 Z=a . I Lt LT LTI
IF=1A i
o
il
0.1 5{ ==c====2 0.1
0.01 0.01
1 10 100
-dIF/dt (Alus)
Fig.8. Maximum I, at T,= 100 “C. Fig.11. Transient thermal impedance; Zy, ;,,, = f(t,).
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i
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1T A
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] l’
AAL
A o
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Fig.9. Typical and maximum forward characteristic
Ie = {(VE); parameter T,
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Rectifier diodes PBYR245CT series
schottky barrier

GENERAL DESCRIPTION QUICK REFERENCE DATA

Dual, low leakage, platinum barrier, SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
schottky rectifier diodes in a plastic

envelope suitable for surface PBYR2- | 35CT | 40CT | 45CT
mounting, featuring low forward Viaam Repetitive peak reverse 35 40 45 \
voltage drop and absence of stored voltage

charge. These devices can withstand Ve Forward voltage 0.45 0.45 0.45 \
reverse voltage transients and have loav) Output current (both 2 2 2 A
guaranteed reverse surge capability. diodes conducting)

The devices are intended for use in

switched mode power supplies and

high frequency circuits in general

where low conduction and zero

switching losses are important.

PINNING - SOT223 PIN CONFIGURATION SYMBOL
PIN DESCRIPTION 4
1 Janode 1 (a) al a2
2 |cathode (k)
3 |anode 2 (a) : — -
k
4 |cathode (k) 1 U 2 U 3
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
B -35 -40 -45
VRam Repetitive peak reverse voltage - 35 40 45 \
Vawm Crest working reverse voltage - 35 40 45 \
Vg Continuous reverse voltage T, <99 °C - 35 40 45 \%
loav) Output current (both diodes square wave; & = 0.5; - 2 A
conducting) T,<118°C
lorms) RMS forward current - 2.8 A
lerm Repetitive forward peak current |t = 25us; § = 0.5; - 2 A
per diode T,<118°C
lesm Non-repetitive peak forward t=10ms - 6 A
current per diode. t=8.3ms - 6.6 A
sinusoidal T; = 125 °C prior
to surge; with reapplied
2, 2. . RWM(max) .
It I°t for fusing t=10ms - 0.18 A’s
laam Repetitive peak reverse current |t, = 2 us; § = 0.001 - 1 A
per diode.
lasm Non-repetitive peak reverse t, =100 pus - 1 A
current per diode.
Tog Storage temperature -40 150 °C
T; Operating junction temperature - 150 °C
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Rectifier diodes PBYR245CT series
schottky barrier
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Rujs Thermal resistance junction to |one or both diodes; PCB mounted, - - 30 KW
board see fig:8; temperature measured
1-3 mm from tab.
Rinja Thermal resistance junction to | PCB mounted, see fig:8 - 70 - KW
ambient
STATIC CHARACTERISTICS
T; = 25 °C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage (per diode) le=1A;T;=150"C - 0.40 | 0.45 \Y
k=2 - 061 | 070 | V
In Reverse current (per diode) Vi = Vawm - 50 100 A
VR = VRWM; Tl = 125 'C - 3.5 10 mA
Cq Junction capacitance (per f=1MHz; Vg =5V; T;=25"C to - 100 - pF
diode) 125 °C
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Rectifier diodes PBYR245CT series
schottky barrier
o PEIW Th{max)/C IR/mA
Vo=0.374
Rax 0079 D=10 Eisq c i —
18 03 — 1 gzs;c =
w2 | /S yd SCE -
' ava A 120 o %ﬁ%
4 5C
e ====5==
0.5 7/, -4tk Dr% : 1135 0.01 ET]:SOC
Akt
T T 150 0.001
% 0.5 15 2 25 3 0 25 50
IF(AV)/ A VR/V

Fig.1. Maximum forward dissipation Pg = f(Igy,) per
diode; square current waveform where

ey =lemsy X ND.

Fig.4. Typical reverse leakage current per diode;
Ip = f(Vy); parameter T;

15 PEIW Tomax)/C,
Vazog a=01.57
g = 0. 1.9 /
22 1/
2.8 /]
1 ry ~ 120
Y RVAVE.4
p oS4
/// /;1’:/
]
0.5 7 v 135
Py
v
ot ‘ I 150
v 1 3
IF(AV) / A

Fig.2. Maximum forward dissipation Pg = f(lg,y,) per
diode; sinusoidal current waveform where a = form
factor = lgpus) / ey

Cd/ pF
1000 Fmeb
I~
100 =
1
01 10 100
VR/V

Fig.5. Typical junction capacitance per diode;

Cy=f(V); f= 1 MHz; T,=25C to 125 C.

a0 [E/A Zth 1b (KW)
: j=R6C / yi 100 =z =
Ti={150 ¢ / / - Sas
! / H
H ll [ L] L
S Lo °
7 7
L/ /
1.0 £ i - ~
yi 1
/ / — b b
77 /
A / i T
0 P S 01
0 0.2 0.4 0.6 0.8 1.0 B
VE/V 10us ims () 0.1s 10s
Fig.3. Typical and maximum forward characteristic Fig.6. Transient thermal impedance; per diode;
I = f(Vg), parameter T, Zpip =
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Rectifier diodes PBYR245CT series
schottky barrier
MOUNTING INSTRUCTIONS PRINTED CIRCUIT BOARD

38

Y
7/////////2 !

l
i

i
i
i
i

15 i
P

min !
i
i
i
i

(3x)

V/,
ex |} B
|

Fig.7. soldering pattern for surface mounting

Dimensions in mm.

Dimensions in mm.

T

60

15

50

Fig.8. PCB for thermal resistance and power rating
for SOT223.
PCB: FR4 epoxy glass (1.6 mm thick), copper
laminate (35 um thick).
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Rectifier diodes PBYR645CT series
schottky barrier
GENERAL DESCRIPTION QUICK REFERENCE DATA
Dual, low leakage, platinum barrier, SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
schottky rectifier diodes in a plastic
envelope featuring low forward PBYR6- | 35CT | 40CT | 45CT
voltage drop and absence of stored Viam Repetitive peak reverse 35 40 45 \'
charge. These devices can withstand voltage
reverse voltage transients and have Ve Forward voltage 0.6 0.6 0.6 \'
guaranteed reverse surge capability. loav Output current (both 10 10 10 A
The devices are intended for use in diodes conducting)
switched mode power supplies and
high frequency circuits in general
where low conduction and zero
switching losses are important.
PINNING - SOT82 PIN CONFIGURATION SYMBOL
PIN DESCRIPTION h {
1 f|anode 1 (a) al a2
2 |cathode (k)
3 |anode 2 (a)
tab [cathode (k) k
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-35 -40 -45
Viarm Repetitive peak reverse voltage - 35 40 45 \Y
Vawm Crest working reverse voitage - 35 40 45 \
Vi Continuous reverse voltage Tw<128°C - 35 40 45 \'
loav Output current (both diodes square wave; & = 0.5; - 10 A
conducting) Tw<121°C
lorms) RMS forward current - 14 A
FRM Repetitive peak forward current |t =25 ps; 8 = 0.5; - 10 A
per diode Tw<121°C
lesm Non-repetitive peak forward t=10ms - 80 A
current per diode. t=83ms - 88 A
sinusoidal T, = 125 °C prior
to surge; wit'h reapplied
2t I’ for fusing t=10 ms - 32 A’s
lRRM Repetitive peak reverse current |t, = 2 ps; 3 = 0.001 - 1 A
per diode.
lpsm Non-repetitive peak reverse t,=100 us - 1 A
current per diode.
Tag Storage temperature -40 150 ‘C
T Operating junction temperature - 150 °‘C
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Rectifier diodes PBYR645CT series
schottky barrier
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ry b Thermal resistance junction to |per diode - - 5.0 K/W
mounting base both diodes - - 4.0 Kw
Rinja Thermal resistance junction to |in free air. - 100 - KW
ambient
STATIC CHARACTERISTICS
T;= 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage (per diode) le=5A;T;=150°C - 0.52 | 0.60 \'
le=10A - 0.76 | 0.87 \
In Reverse current (per diode) Va=Vawm - 50 100 pA
Ve =Vawm T;=125°C - 2.5 15 mA
Cq Junction capacitance (per f=1MHz; Vg =5V; T;=25"C to - 200 - pF
diode) 125 °C
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Rectifier diodes PBYR645CT series
schottky barrier

5 PE/W Tmb(max)/C IR/mA
2284283 Yo g-10 10 e
/ 150 C
4 130 L
os 1~ 1 @&%
3 / 135 C ——
100 C+—
0.1 //?/ 0.1
2 7 Za 140 e —F++
b 1 —
// Il b p=2 0.01 tyj - 50 ¢
1 I I b—145
. 0.001
I 1 T .
00 1 2 3 4 5 6 7 31 50 0 25 50
IF(AV) / A VR/V
Fig.1. Maximum forward dissipation P = f(Igay) per Fig.4. Typical reverse leakage current per diode;
diode; square current waveform where Ip = f(Vg); parameter T;
rav) =lrmms) X VD.
PF/W Tmb(max) / C Cd/pF
* o8zt '30 1000 ==
35— a=157
3 I 135
2.2 4 '
n P |
4 NS
2 / // 2 / 140 100
Lz
1 /// 145
0.5
10
% 1 2 3 4 5% 1 10 100
IF(AV)/ A VR/V
Fig.2. Maximum forward dissipation Pr = f(Ig,\,) per Fig.5. Typical junction capacitance per diode;
diode; sinusoidal current waveform where a = form Ca=f(Vg); f=1MHz; T;=25C to 125 °C.
factor = lrgus) / lrayy
IF/A Zth j-hs (K/W)
50 Tj=25/C —i 7 1 =&E H —
Tj = 150{C ——- ) // = 0 =
40 // A 8 HTH
d / j i
/ 1 f; ===
30 ,'/ / SE5 EEE
VAR i & B
typ| / max ) | 1]
20 /// / 7
/| / 01 = =3 i __l tp ',_
10 //// a / —HH EEj
~
_p’///d/ [: I — -
% 02 04 06 08 1 12 14 o.o110us ms 0ds 10s
VF/V tp (s)
Fig.3. Typical and maximum forward characteristic Fig.6. Transient thermal impedance; per diode;
Ig = f(V); parameter T, Zn jmp = f(t,)-
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Rectifier diodes PBYR745 series
schottky barrier

GENERAL DESCRIPTION QUICK REFERENCE DATA

Low leakage, platinum barrier SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
schottky rectifier diodes in a plastic

envelope featuring low forward PBYR7- 35 40 45

voltage drop and absence of stored Veam Repetitive peak reverse 35 40 45 \)
charge. These devices can withstand voltage

reverse voltage transients and have Ve Forward voltage 0.57 0.57 0.57 \Y%
guaranteed reverse surge capability. lray) Forward current 7.5 7.5 7.5 A

The devices are intended for use In
switched mode power supplies and
high frequency circuits in general
where low conduction and zero
switching losses are important.

PINNING - TO220AC PIN CONFIGURATION SYMBOL
PIN DESCRIPTION " abm
1 |cathode (k)
2 |anode (a) a k
tab {cathode (k)
1 2
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-35 -40 -45
Viam Repetitive peak reverse voltage - 35 40 45 Y
Vawm Crest working reverse voltage - 35 40 45 \Y
Vp Continuous reverse voltage T <139 °C - 35 40 45 \
lrav Average forward current square wave; & = 0.5; - 75 A
T <136°C
IrRms) RMS forward current - 10.6 A
lepm Repetitive peak forward current |t =25 ps; § = 0.5; - 15 A
T <136°C
lrsm Non-repetitive peak forward t=10ms - 135 A
current t=8.3ms - 150 A
sinusoidal; T, = 125 “C prior
5) surge; with reapplied
Pt t for fusing t=10'ms - 91 A%s
lrrm Repetitive peak reverse current |t, =2 us; 6 = 0.001 - 1 A
lrsm Non-repetitive peak reverse t, =100 us - 1 A
current
Tag Storage temperature -65 175 ‘C
T Operating junction temperature - 150 ‘C
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Rectifier diodes PBYR745 series
schottky barrier
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ry jmb Thermal resistance junction to - - 3.0 | KW
mounting base
Rija Thermal resistance junction to |in free air. - 60 - K/W
ambient
STATIC CHARACTERISTICS
T, = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage l.=75A;T;=125°C - 0.50 | 0.57 \Y
=15A; T;=125°C - 0.62 | 0.72 \'
le=15A - 0.74 | 0.84 Vv
[ Reverse current Ve = Vawm - 50 100 pA
Vg =Vaw T;=125°C - 12 22 mA
Cq Junction capacitance f1 Z 51 !\éHz; V=5V, T;=25"Cto - 350 - pF
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Rectifier diodes PBYR745 series
'schottky barrier
PF/W Tmb(max)/C IR/mA
Vozoam 128 100 ‘
7 Bs=0015 29 = =T —
D=1.0 |
6 o 132 10 450
5 0s| 135 = | =
—125
M 02 yd 138 1 —
0.1 F=100C
3 / / 141
. A et pti |, 01 =sc %@%
Y ———
1 147 . !
—~ T = 0.01 —Tj=50C
I I : —t
% 2 6 10 1350 0 25 50
IF(AV)/ A VR/V
Fig.1.  Maximum forward dissipation Pg = f(ly); Fig.4. Typical reverse leakage current; I = f(Vi);
square current waveform where I,y =leaus) X‘YD parameter T,
PF/W Tmb(max)/C Cd/pF
Voros1 P 1000 b
Re =001 19 /
4 53 / L/ 138 ]
2.8
3 / // 141 —— o
y %
127
2 7 // 144
10
% 1 2 3 4 5 6 T 1 10 100
IF(AV) / A VR/V

Fig.2. Maximum forward dissipation Pr = f(Igay);
sinusoidal current waveform where a = form
factor = lggus) / lray)-

Fig.5. Typical junction capacitance; C, = f(Vg);
f=1MHz T,=25"Cto 125 °C.
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Fig.3. Typical and maximum forward characteristic
I = f(VE); parameter T,
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Fig.6. Transient thermal impedance; Zy, jm, = f(t,).
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Rectifier diodes PBYR745F series
schottky barrier

GENERAL DESCRIPTION QUICK REFERENCE DATA

Low leakage, platinum barrier, SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
schottky rectifier diodes in a full pack,

plastic envelope featuring low PBYR7- | 35F 40F 45F

forward voltage drop and absence of Verm Repetitive peak reverse 35 40 45 \Y
stored charge. These devices can voltage

withstand reverse voltage transients Ve Forward voltage 0.57 | 0.57 | 0.57 \"
and have guaranteed reverse surge lrav) Forward current 7.5 7.5 7.5 A

capability. The devices are intended
for use in switched mode power
supplies and high frequency circuits
in general where low conduction and
zero switching losses are important.

PINNING - SOD100 PIN CONFIGURATION SYMBOL
PIN DESCRIPTION 4
O
1 |cathode case
2 lanode a k

case |isclated

1 2
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-35 -40 -45
Vaau Repetitive peak reverse voltage - 35 40 45 \Y)
Vawm Crest working reverse voltage - 35 40 45 \'
Vg Continuous reverse voltage Ths<128°C - 35 40 45 \'
leav) Average forward current square wave; § = 0.5; - 75 A
Ts<123°C
lemms) RMS forward current - 10.6 A
lrrm Repetitive peak forward current SI' =25 ps; % =0.5; - 15 A
<128°
lesm Non-repetitive peak forward t = 10 ms - 100 A
current t=8.3ms - 110 A
sinusoidal; T; = 125 °C prior
to surge; with reapplied
12t 1%t for fusing t=10ms - 50 A’s
larm Repetitive peak reverse current |t, = 2 ps; 8 = 0.001 - 1 A
lrsm Non-repetitive peak reverse =100 ps - 1 A
current
Tag Storage temperature -65 175 °C
T Operating junction temperature - 150 ‘C
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Rectifier diodes PBYR745F series
schottky barrier
ISOLATION
Ths = 25 °C unless otherwise specified
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Visal Repetitive peak voltage from R.H. £ 65% ; clean and dustfree - - 1500 \
both terminals to external
heatsink
Cisar Capacitance from cathode to f=1MHz - 12 - pF
external heatsink
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ri s Thermal resistance junction to | with heatsink compound - - 5.5 K/W
heatsink
Rija Thermal resistance junction to |in free air. - 55 - K/W
ambient
STATIC CHARACTERISTICS
T, = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage lk=75A;T;=125°C - 0.50 | 0.57 \'
k=15A; T;=125°C - 0.62 | 0.72 \
lk=15A - 0.78 | 0.84 Vv
In Reverse current Vi = Vawm - 50 100 pA
Vg =Vpwm; Tj=125°C - 12 22 mA
Cq Junction capacitance f1 ; 1%Hz; Ve=5V;T;=25"Cto - 350 - pF
5°
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Rectifier diodes PBYR745F series
schottky barrier

PF/W Ths(max)/C | - IR/mA
8 MVosoam 106 100
7 -Reso0s 111.5 _T F
D=1.0
8 7 10 =50¢
5 os| 1225 f
/ pd 125C =
4 0.2 v 7 128 1
0.1 F00C T
3 /A 133.5 —
2 //// 2o o1 =g :
Y L —
1 {1445 i -s0C
0.01 L L
% 2 6 8 2% 0 25 50
IF(AV)/ A VR/V
Fig.1. Maximum forward dissipation Pr = f(lm‘y,); Fig.4. Typical reverse leakage current; I = f(Vg);
square current waveform where Ig,) =lrpus) X VD parameter T
PF/W Ths(max) / C Cd/pF
Vo =0.41 a=l57 122.5 1000 P
Rs=0.01§
1.9 /
4 q 22 ( 128 o
2.
s a7 s S
. 7 133,
/ // 100
2 7/ V/ 139
/A s
1 /
10
% 1 2 3 4 5 6 7 g 1 10 100
IF(AV)/ A VR/V
Fig.2. Maximum forward dissipation Pg = (Igay); Fig.5. T/pical junction capacitance; C, = f(Vp);
sinusoidal current waveform where a = form =1MHz; T;=25Cto 125 °C.
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Fig.3. Typical and maximum forward characteristic Fig.6. Transient thermal impedance; Zy, s = f(t,).

I = f{(V), parameter T,
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Rectifier diodes PBYR1045 series
schottky barrier
GENERAL DESCRIPTION QUICK REFERENCE DATA
Low leakage, platinum barrier SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
schottky rectifier diodes in a plastic
envelope featuring low forward PBYR10- 35 40 45
voltage drop and absence of stored Viam Repetitive peak reverse 35 40 45 \'
charge. These devices can withstand voltage
reverse voltage transients and have Ve Forward voltage 0.57 | 0.57 | 0.57 \'
guaranteed reverse surge capability. Iray) Forward current 10 10 10 A

The devices are intended for use in
switched mode power supplies and
high frequency circuits in general
where low conduction and zero
switching losses are important.

PINNING - TO220AC PIN CONFIGURATION SYMBOL
PIN DESCRIPTION mb@
1 |cathode (k)
2 |anode (a) a k
tab |cathode (k)
1 2
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-35 -40 -45
Vaaum Repetitive peak reverse voltage : - 35 40 45 \
Vawm Crest working reverse voltage - 35 40 45 \Y
Va Continuous reverse voltage Tw<143°C - 35 40 45 \
lrav Average forward current square wave; 6 = 0.5; - 10 A
T, <136 °C
Irrus) RMS forward current - 14 A
FRM Repetitive peak forward current !l‘ = 251;%5(;5 80= 0.5; - 20 A
< S
lesm Non-repetitive peak forward t i 10 ms - 135 A
current t=8.3ms - 150 A
sinusoidal; T, = 125 "C prior
to surge; with reapplied
2, " RWM(max) 2
12t 12t for fusing t=10ms - 91 A%s
lram Repetitive peak reverse current |t, = 2 us; 3 = 0.001 - 1 A
lrsm Non-repetitive peak reverse t, =100 us - 1 A
current i
Tag Storage temperature -65 175 °C
T Operating junction temperature - 150 °C
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Rectifier diodes PBYR1045 series
schottky barrier
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
R jmb Thermal resistance junction to - - 2.0 KW
mounting base
R ja Thermal resistance junctionto |in free air. - 60 - KW
ambient
STATIC CHARACTERISTICS
T, =25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage Ir=10A; T,=125°C - 0.50 | 0.57 \
=20 Al T = 125°C - |oe2|o72| v
le=20A - 0.74 | 0.84 \'
Ig Reverse current V= Vg - 50 100 LA
V= Vgww; T;=125°C - 13 26 mA
Cq Junction capacitance f1 5 1%Hz VR =5V;T;=25"Cto - 400 - pF
5
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Rectifier diodes PBYR1045 series
schottky barrier

PF /W Tmb(t )/ C IR/mA
9 Vu-o,:!l:’iov D ={1.0 132 100 =
8 Rs = 0.0150 Ohme | '/' 134
Vv
7 0.5 ,/ 6
/ 10 =150 C
6 0z 138 i =
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————
NP 1 bt e 0oy [T=50C
05 110 T 150 0 25 50
IF(AV)/ A VR/V
Fig.1. Maximum forward dissipation P = f(lguy); Fig.4. Typical reverse leakage current; I = f(Vy);
square current waveform where Igay) =lrrus) X b parameter T;
PF/W Tmb(max)/C Cd/pF
7 0=0583Y | a=).57 1% 1000
=0.015 Ohmg 1.9 / ‘38
& 22/ / ' -
5 2.8 /// 40 K
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4 // // » ’/// 142
3 A ////,// 144 100
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% 12 3 4 5 6 7 8 9 10" 1 10 100
IF(AV) /A VR/V
Fig.2. Maximum forward dissipation P = f(lg,y); Fig.5. 1;ypical junction capacitance; C, = f(Vp);
sinusoidal current waveform where a = form =1MHz; T;=25"Cto 125 °C.
factor = lrgus) / lray)
s0/F/A Zth j-mb (K/W)
Tj=25C —— typ VF| / / [max VF ° =5 i
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Fig.3. Typical and maximum forward characteristic Fig.6. Transient thermal impedance; Zy,; ., = f(t,).
I = (Vi) parameter T,
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Rectifier diodes PBYR1045F series
schottky barrier

GENERAL DESCRIPTION QUICK REFERENCE DATA

Low leakage, platinum barrier, SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
schottky rectifier diodes in a full pack,

plastic envelope featuring low PBYR10- | 35F 40F 45F

forward voltage drop and absence of Vaem Repetitive peak reverse 35 40 45 \)
stored charge. These devices can voltage

withstand reverse voltage transients Ve Forward voltage 0.59 | 0.59 | 0.59 Vv
and have guaranteed reverse surge lrav) Forward current 10 10 10 A

capability. The devices are intended
for use in switched mode power
supplies and high frequency circuits
in general where low conduction and
zero switching losses are important.

PINNING - SOD100 PIN CONFIGURATION SYMBOL
PIN DESCRIPTION i
1 jcathode case © —
2 |anode a K
case |isolated
1| 2
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |{PARAMETER CONDITIONS MIN. MAX. UNIT
-35 -40 -45
Virm Repetitive peak reverse voltage - 35 40 45 \
Vewm Crest working reverse voltage - 35 40 45 \"
Vg Continuous reverse voltage Ts<125°C - 35 40 45 \%
lrav Average forward current square wave; 8 = 0.5; - 10 A
Ts<112°C
leRms) RMS forward current - 14 A
FRM Repetitive peak forward current |t = 25 ps; § = 0.5; - 20 A
Ts<112°C
lesm Non-repetitive peak forward t=10ms - 100 A
current t=8.3ms - 110 A
sinusoidal; T; = 125 °C prior
to surge; with reapplied
12t It for fusing 1296 ms - 50 A’s
laam Repetitive peak reverse current |t, = 2 ps; 8 = 0.001 - 1 A
lrsm Non-repetitive peak reverse t, =100 us - 1 A
current
Tag Storage temperature -65 175 ‘C
; Operating junction temperature - 150 ‘C
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Rectifier diodes PBYR1045F series
schottky barrier
ISOLATION
Tns = 25 °C unless otherwise specified
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Visol Repetitive peak voltage from R.H. £65% ; clean and dustfree - - 1500 \)
both terminals to external
heatsink
Cisol Capacitance from cathode to f=1MHz - 12 - pF
external heatsink
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Rin jhs Thermal resistance junction to  |with heatsink compound - - 5.5 KW
heatsink
R ja Thermal resistance junction to |in free air. - 55 - K/wW
ambient
STATIC CHARACTERISTICS
T; =25 °C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage l=10A; T,=125°C - 0.50 | 0.59 \
=20 A T, = 125°C - |oe2 o075 | v
lr=20A - 0.78 | 0.87 \"
I Reverse current Va = Vaw - 50 100 pA
VR_VRWM1 —-125 C - 13 26 mA
Cq Junction capacitance f=1MHz; VR =5V;T;=25"Cto - 400 - pF
125°C
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Rectifier diodes PBYR1045F series
schottky barrier

PF/W Ths(max) /C IR/mA
9 T T 100.5 100
329578 Yire D=1.0
o ¥2 2 88788 Yo 2 Lo
05
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5 0.1 4 // 1225 . I—125C
4 128 %
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3 7 ,/,// TR s £ o4 B
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1 L 445 iy
o ! ’ 001 [1550€
% 5 10 1850 0 25 50
IF(AV)/ A VR/V
Fig.1. Maximum forward dissipation Pgr = f(lm\y,); Fig.4. Typical reverse leakage current; I = f(Vg);
square current waveform where Iruy, =lraus) X VD. parameter T;
PF/W Ths(max) /C Cd/pF
7 Vom0d7v_ | a=/1.57 118 1000 P
Re = 0.016 Ohms 1.9
8 537 17 =
5 2.8 N A 1025 M
7 / V4 1ee o
4 / 7 7/ // 128
100
3 ,// ,/ 133.5
Z4
2 139
1 144.5
4 10
% s 5 6 7 8 9 100 1 10 100
IF(AV) / A VR/V
Fig.2. Maximum forward dissipation Pr = f(Ig,sy); Fig.5. 7;ypical Jjunction capacitance; C, = f(Vg);
sinusoidal current waveform where a = form =1MHz; T;=25"Cto 125 °C.
faCtOI‘= IF(RMS)/IF(AV)'
s0 |FT/.A25 - = , — N Zth j-hs (K/W)
] =
Tj=125c——- N/ /] 7
40 /
7 il
Ny
30 / / !
/Y
// /
® A/ / 0.1 = i y
VA = —ib
10 // —
v id / !
i - -3
% 02/ /04 0.6 0.8 1 12 14 0.1
. X S v E . 10us ims /s 0.1s 10s
Fig.3. Typical and maximum forward characteristic Fig.6. Transient thermal impedance; Zy ;s = f(t,).
I = f(Vg); parameter T,
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‘Rectifier diodes PBYR10100 series
schottky barrier

GENERAL DESCRIPTION QUICK REFERENCE DATA
Low leakage, platinum barrier SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
schottky rectifier diodes in a plastic
envelope featuring low forward PBYR10- | 60 80 100
voltage drop and absence of stored Viem Repetitive peak reverse 60 80 100 \
charge. These devices can withstand voltage
reverse voltage transients and have Ve Forward voltage 0.7 0.7 0.7 Vv
guaranteed reverse surge capability. leay) Forward current 10 10 10 A
The devices are intended for use in
switched mode power supplies and
high frequency circuits in general
where low conduction and zero
switching losses are important.
PINNING - TO220AC PIN CONFIGURATION SYMBOL
PIN DESCRIPTION mbm
1 |cathode (k)
2 |anode (a) a k
tab |cathode (k)
1 2
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-60 -80 | -100
Viam Repetitive peak reverse voltage - 60 80 100 \
Vewm Crest working reverse voltage - 60 80 100 Vv
Vg Continuous reverse voltage Tw<139°C - 60 80 100 \Y
Irav) Average forward current square wave; 6 = 0.5; - 10 A
Tw<133°C
lerm Repetitive peak forward current |t =25 pus; § = 0.5; - 20 A
Tw<133°C
lesm Non-repetitive peak forward t=10ms - 135 A
current t=8.3ms - 150 A
sinusoidal; T, = 125 "C prior
to surge; with reapplied
> ) Vrw(max) 5
Pt it for fusing t=10ms - 91 A’s
lnam Repetitive peak reverse current |t, = 2 ps; 8 = 0.001 - 1 A
lrsm Non-repetitive peak reverse t, =100 pus - 1 A
current
Tag Storage temperature -65 175 °'C
T; Operating junction temperature - 150 ‘C
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Rectifier diodes PBYR10100 series
schottky barrier
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Rip jmb Thermal resistance junction to - - 2.0 KW
mounting base
R ja Thermal resistance junction to |in free air. - 60 - KW
ambient
STATIC CHARACTERISTICS
T, = 25 °C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage l.=10A; T,=125°C - 1| 0.70 \
=20 A: T = 125°C - |o7a|oss| Vv
I =20 A; T,= 25°C - |oss|o095| Vv
I Reverse current Va = Ve 1l‘ =25°C - 5.0 150 pA
A=V T=125°C - [ 50| 15 | mA
Cq Junction capacitance f1 ;51 !\(/I:Hz; Ver=5V;T;=25"Cto - 420 - pF
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Rectifier diodes PBYR10100 series
schottky barrier

PF/W Tmb/C, IR/mA
5 T - dems 120 100
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Fig.1. Maximum forward dissipation Pg = f(lgay); Fig.4. Typical reverse leakage current; I = f(Vy);
square current waveform where I,y =lrgus) x‘yD parameter T;
Tmb/C Cd/ pF
PFV{,ZV.SEO:E T 130 10000 ar
Rs =D.015 Ohms
a=[1.57
8 134
22 }9 L
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.V -
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IF(AV) /A VR/'V
Fig.2. Maximum forward dissipation Pg = f(Igy); Fig.5. Typical junction capacitance; C,=1(Vg);
sinusoidal current waveform where a = form f=1MHz; T;=25"Cto 125 °C.
factor = Irgus) / lray-
IF/A
i | Y 10 o
Tj=25C —o /
40 4 Ti=125C —-11/
A
Typ A
oA | ﬁ> Max . il
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/
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Fig.3. Typical and maximum forward characteristic Fig.6. Transient thermal impedance; Zy, ;m, = f(t,).
I = f(V); parameter T,
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Rectifier diodes PBYR1545CT series
schottky barrier
GENERAL DESCRIPTION QUICK REFERENCE DATA
Dual, low leakage, platinum barrier, SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
schottky rectifier diodes in a plastic
envelope featuring low forward PBYR15- | 35CT | 40CT | 45CT
voltage drop and absence of stored Varm Repetitive peak reverse 35 40 45 \%
charge. These devices can withstand voltage )
reverse voltage transients and have Ve Forward voltage 0.57 0.57 0.57 \
guaranteed reverse surge capability. loav) Output current (both 15 15 15 A
The devices are intended for use in diodes conducting)
switched mode power supplies and
high frequency circuits in general
where low conduction and zero
switching losses are important.
PINNING - TO220AB PIN CONFIGURATION SYMBOL
PIN DESCRIPTION tabro_—_E‘
1 lanode 1 (a) ai a2
2 |cathode (k)
3 |anode 2 (a)
tab |cathode (k) k
123
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-35 -40 -45
A/ Repetitive peak reverse voltage - 35 40 45 \%
Vawm Crest working reverse voltage - 35 40 45 \'
R Continuous reverse voltage T <134°C - 35 40 45 \
lo@v Output current (both diodes square wave; 3 = 0.5; - 15 A
conducting) Tw<131°C
lorms) RMS forward current - 21 A
ERM Repetitive peak forward current |t = 25 ps; § = 0.5; - 15 A
per diode Tw<131°C
lesm Non-repetitive peak forward t=10ms - 135 A
current per diode t=8.3ms - 150 A
sinusoidal T; = 125 °C prior
to surge; with reapplied
2 2 . VFKWM max)
1t 12t for fusing t=10'ms - 91 A%s
lram Repetitive peak reverse current {t, = 2 us; 8 = 0.001 - 1 A
per diode.
lrsm Non-repetitive peak reverse t, =100 us - 1 A
current per diode.
Tetg Storage temperature -65 175 °C
T Operating junction temperature - 150 ‘C
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Product specification
Rectifier diodes PBYR1545CT series
schottky barrier
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
R pmb Thermal resistance junction to |per diode - - 3.0 KW
mounting base both diodes - - 20 | KW
Ry ja Thermal resistance junction to |in free air. - 60 - KW
ambient
STATIC CHARACTERISTICS
T; = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage (per diode) l.=75A;T;=125°C - 0.50 | 0.57 \'4
lr=15A; T;=125°C - 0.62 | 0.72 \")
le=15A - 0.74 | 0.84 \Y
I Reverse current (per diode) Va=Vawm - 50 100 HA
Vg = Vo Tj= 125 °C - 12 22 | mA
Cq Junction capacitance (per f=1MHz; Va=5V; T;=25"Cto - 350 - pF
diode) 125 °C
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Rectifier diodes
schottky barrier

PBYR1545CT series

PF/W Tmb(max)/C,
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IF(AV)/ A
Fig.1. Maximum forward dissipation Pg = f(lg,) per

diode; square current waveform where
ravy =lrams) X ND.
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Fig.4. Typical reverse leakage current per diode;
Ip = f(Vg); parameter T;
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R = 0.01
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2.

3 7 iay//// 141
IR
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Fig.2. Maximum forward dissipation Pg = f(I¢,,) per
diode; sinusoidal current waveform where a = form
factor = lggys) / lray)-
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1000
=
- —
\
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VR/V

Fig.5. Typical junction capacitance per diode;
Cy=1f(Vg); f=1MHz; T;=25"C to 125 °C.
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Fig.3. Typical and maximum forward characteristic Fig.6. Transient thermal impedance per diode;
I = f(Vy); parameter T, Zip jm = f(t,)-
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Product specification

Rectifier diodes PBYR1545CTF series
schottky barrier
GENERAL DESCRIPTION QUICK REFERENCE DATA
Dual, low leakage, platinum barrier, SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
schottky barrier rectifier diodes in a
full pack, plastic envelope featuring PBYR15F- | 35CTF | 40CTF | 45CTF
low forward voltage drop and Viam Repetitive peak reverse 35 40 45 v
absence of stored charge. These voltage
devices can withstand reverse Ve Forward voltage 0.57 0.57 0.57 Y
voltage transients and have loaw Output current (both 15 15 15 A
guaranteed reverse surge capability. diodes conducting)
he devices are intended for use in
switched mode power supplies and
high frequency circuits in general
where low conduction and zero
switching losses are important.
PINNING - SOT186 PIN CONFIGURATION SYMBOL
PIN DESCRIPTION 1
case| O
1 |anode 1 (a) al a2
2 |cathode (k)
3 lanode 2 (a)
» k
1
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-35 -40 -45
Viaam Repetitive peak reverse voltage - 35 40 45 \Y
RWM Crest working reverse voltage - 35 40 45 \
R Continuous reverse voltage Ts<117°C - 35 40 45 \'
loav) Output current) both diodes square wave; 8 = 0.5; - 15 A
conducting) T,s <100 °C
lorms) RMS forward current - 21 A
lerm Repetitive peak forward current |t =25 ps; 8 = 0.5; - 15 A
per diode T,s<100 °C
lesm Non-repetitive peak forward t=10ms - 100 A
current per diode. t=8.3ms - 110 A
sinusoidal; T; = 125 °C prior
to surge; with reapplied
RWM(max)
i?t 12t for fusing t=10ms - 50 A’s
lrrm Repetitive peak reverse current |t, = 2 ps; § = 0.001 - 1 A
per diode.
lrsm Non-repetitive peak reverse t, =100 pus - 1 A
current per diode.
Tao Storage temperature -65 175 °C
T; Operating junction temperature - 150 °‘C
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Rectifier diodes PBYR1545CTF series
schottky barrier
ISOLATION
The = 25 "C unless otherwise specified
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Visol Repetitive peak voltage from all |R.H. < 65% ; clean and dustfree - - 1500 \
three terminals to external
heatsink

Cisat Capacitance from T2 to external |f=1 MHz - 12 - pF
heatsink

THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Rin hs Thermal resistance junction to |per diode - - 6.1 KW

heatsink both diodes - - 5.2 Kw
(with heatsink compound)
Rinja Thermal resistance junction to |in free air. - 55 - KW
ambient

STATIC CHARACTERISTICS

T; = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage (per diode) l,=75A;T,=125°C - 0.50 | 0.57 \4

le=156A; T;=125°C - 0.62 | 0.72 \Y
le=15A 0.74 | 0.84
ln Reverse current (per diode) Vi = Vawm - 50 100 HA
Va=Vaww T;=125°C - 12 22 mA
Cq Junction capacitance (per f=1MHz; Vg =5V; T;=25"C to - 350 - pF
diode) 125 °C
October 1994 214



Philips Semiconductors

Product specification

Rectifier diodes PBYR1545CTF series
schottky barrier

g PEIW Ths(max) /C | IR/mA
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Fig.1.  Maximum forward dissipation Pg = f(Izay) per
diode; square current waveform where

Ieav) =lrams) X ND.

Fig.4. Typical reverse leakage current per diode;
Ir = f(Vg); parameter T,

' Th /C
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Fig.2. Maximum forward dissipation Pr = f(I¢,,) per
diode; sinusoidal current waveform where a = form
factor = lepys) / lrav)-
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Fig.5. Typical junction capacitance per diode;
Cy=1(Vg); f=1MHz; T,;=25°C to 125 "C.
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Fig.3. Typical and maximum forward characteristic Fig.6. Transient thermal impedance per diode;
I = f(Vy), parameter T, 1 Zipjns = f(t).
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Rectifier diodes PBYR1645 series
schottky barrier

GENERAL DESCRIPTION QUICK REFERENCE DATA

Low leakage, platinum barrier SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
schottky rectifier diodes in a plastic -

envelope featuring low forward PBYR16- 35 40 45

voltage drop and absence of stored Viram Repetitive peak reverse 35 40 45 \'
charge. These devices can withstand voltage

reverse voltage transients and have Ve Forward voltage 0.57 | 0.57 0.57 \%
guaranteed reverse surge capability. lray) Forward current 16 16 16 A

The devices are intended for use in
switched mode power supplies and
high frequency circuits in general
where low conduction and zero
switching losses are important.

PINNING - TO220AC PIN CONFIGURATION SYMBOL
PIN DESCRIPTION mblj—bj
1 |cathode (k)
2 |anode (a) & k
tab |cathode (k)
2
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-35 -40 -45
Viaem Repetitive peak reverse voltage - 35 40 45 \
Vawm Crest working reverse voitage - 35 40 45 \'
Vg Continuous reverse voltage Tw<141°C - 35 40 45 \
leav) Average forward current square wave; d = 0.5; - 16 A
T.<134°C
leRms) RMS forward current - 22.6 A
lerm Repetitive peak forward current !r & 251p§£;‘ SC= 0.5; - 32 A
< S
lesm Non-repetitive peak forward t:h 10 ms - 135 A
current t=8.3ms - 150 A
sinusoidal; T; = 125 “C prior
to surge; with reapplied
2 ) Vawwimax) 2
It 12t for fusing t=10ms - 91 A’s
lram Repetitive peak reverse current |t, = 2 us; 8 = 0.001 - 1 A
lrsm Non-repetitive peak reverse t, =100 pus - 1 A
current
Tag Storage temperature -65 175 °C
T Operating junction temperature - 150 ‘C
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Rectifier diodes PBYR1645 series
schottky barrier

THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ri jmb Thermal resistance junction to - - 15 | KW
mounting base
Ria Thermal resistance junction to |in free air. - 60 - KW
ambient
STATIC CHARACTERISTICS
T; = 25 C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage l,=16A; T;=125°C - 0.50 | 0.57 \
k=16 A - 0.58 | 0.63 \
I Reverse current Vi =Vawm - 100 200 HA
Ve=Vawn Tj=125°C - 12 40 mA
Cq Junction capacitance f1 ; 51 !\éHz; Vp=5V;T;=25°Cto - 800 - pF
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Rectifier diodes ' PBYR1645 series
schottky barrier
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Fig.1. Maximum forward dissipation Pg = f(Igay); Fig.4. Typical reverse leakage current; I = f(Vg);
square current waveform where gy, =lggus) X \YD parameter T;
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Fig.2. Maximum forward dissipation Pg = f(Igy); Fig.5. Typical junction capacitance; C, = f(Vg);
sinusoidal current waveform where a = form f=1MHz T,=25Cto 125 °C.
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Fig.3. Typical and maximum forward characteristic Fig.6. Transient thermal impedance; Zy, ;. = f(1,).
I = f(Vy); parameter T,
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Rectifier diodes PBYR1645F series
schottky barrier

GENERAL DESCRIPTION QUICK REFERENCE DATA

Low leakage, platinum barrier, SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
schottky rectifier diodes in a full pack,
plastic envelope featuring low . PBYR16- | 35F | 40F | 45F
forward voltage drop and absence of Varu Repetitive peak reverse 35 40 45 \'
stored charge. These devices can voltage
withstand reverse voltage transients Ve Forward voltage 0.6 0.6 0.6 v
and have guaranteed reverse surge leav) Forward current 16 16 16 A
capability. The devices are intended
for use in switched mode power
supplies and high frequency circuits
in general where low conduction and
zero switching losses are important.
PINNING - SOD100 PIN CONFIGURATION SYMBOL
PIN DESCRIPTION no
1 |cathode case
2 |anode a k
case |isolated
1 2
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-35 -40 -45
Varm Repetitive peak reverse voltage - 35 40 45 \Y
Vawm Crest working reverse voltage - 35 40 45 \'
Vr Continuous reverse voltage Te<122°C - 35 40 45 \'
lravy Average forward current square wave; 8 = 0.5; - 16 A
T,.<100°C
lerms) RMS forward current - 22.6 A
FRM Repetitive peak forward current |t = 25 ps; 3 = 0.5; - 32 A
The s 100 °C
lresm Non-repetitive peak forward t=10ms - 120 A
current t=8.3ms - 132 A
sinusoidal; T, = 125 *C prior
{(/) surge; with reapplied
i I?t for fusing t=10 ms - 72 A%s
lram Repetitive peak reverse current |t, = 2 us; 3 = 0.001 - 1 A
lasm Non-repetitive peak reverse t, =100 us - 1 A
current
Tag Storage temperature -65 175 ‘C
T Operating junction temperature - 150 ‘C
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Rectifier diodes PBYR1645F series
schottky barrier

ISOLATION
Ths = 25 °C unless otherwise specified
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Visol Repetitive peak voltage from R.H. £65% ; clean and dustfree - - 1500 \
both terminals to external
heatsink
Cisol Capacitance from cathode to f=1MHz - 12 - pF
external heatsink
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Rin jhs Thermal resistance junction to | with heatsink compound - - 4.2 K/W
heatsink
R ja Thermal resistance junction to |in free air. - 55 - K/W
ambient

STATIC CHARACTERISTICS
T; = 25 °C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT

Ve Forward voltage k=16 A; T;=125°C 0.53 | 0.60 \

Ir= 0.63 | 0.68 \
In Reverse current Vg = Vg

WM 100 200 uA

Vi =Vawu Tj=125°C 12 40 mA

Cq Junction capacitance f1 z 1l\(/I:Hz; Vg=5V;T;=25"Cto 800 - pF
5°
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Rectifier diodes PBYR1645F series
schottky barrier

PF/W Ths(max)/C IR/mA
BT T 1 T 7 100 =
43283938 Yhms I D = 1.0| = — :
0.5 7 t i
A 50 C et
0.2 / d 10
s A r : :
10 g p4 108 Fi2sc —r—1—1
4 // 1 "
A LA 00C
,/ A 1
A ft—rt
s p // B It - D=-§'.—r___.129 0.1 c ]
75 l | T Hj=s0C i
P 11__-|11T1|"Tlt|b 0.01 L [
% 5 10 15 20 2% ° 25 50
IF(AV)/ A VR/V
Fig.1. Maximum forward dissipation PF = flray); Fig.4. Typical reverse leakage current; I = f(Vi);
square current waveform where Iy, =legus) X «Y parameter T;
14 PF/W Ths(max)/C 12 Cd/ pF
Vo=0302V P 10000
Rs = 0.0139 Ohms =1 57
12 8 o pos
22| 1°
10 7 28 /r 7 / 108
8 /AT v ] 116.4 ~
1000
6 // /| o ,// 124.8
4 / /// S 133.2
2 /) % 141.6
~ '
0 A 150 100
0 5 10 15 1 10 100
IF(AV) / A VR/V
Fig.2. Maximum forward dissipation Pg = f(Igay); Fig.5. Typical junction capacitance; C, = f(Vg);
sinusoidal current waveform where a = form f=1MHz; T;=25"Cto 125 °C.
factor = legys) / Irgay)-
IF/A Zth j-hs (K/W)
50 10 =
Tj=25 =i v, [ [ max =
Tj = 125(C =—=—q| \/ ) /7 —
40 /i y ] T IIII ll
/ . lIIII\II!IlI
30 A = i
// =
20 vara ]
/ 0.1
10 /- //
/
// //
[4] 0.01
0 0.2 0.4 0.6 0.8 1 1.2 14 10us ims 0.1s 10s
VF/V tp/s
Fig.3. Typical and maximum forward characteristic Fig.6. Transient thermal impedance; Zy, ;s = f(t,).
le = f(V); parameter T,
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Rectifier diodes PBYR2045CT series
schottky barrier

GENERAL DESCRIPTION QUICK REFERENCE DATA

Dual, low leakage, platinum barrier, SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT

schottky rectifier diodes in a plastic

enveiope featuring low forward PBYR20- | 35CT | 40CT | 45CT

voltage drop and absence of stored Veam Repetitive peak reverse 35 40 45 \'

charge. These devices can withstand voltage

reverse voltage transients and have Ve Forward voltage 0.57 | 0.57 0.57 Vv

%uaranteed reverse surge capability. loaw Output current (both 20 20 20 A
he devices are intended for use In diodes conducting)

switched mode power supplies and

high frequency circuits in general

where low conduction and zero

switching losses are important.

PINNING - TO220AB PIN CONFIGURATION SYMBOL
PIN DESCRIPTION tab"a_———rlo
1 Janode 1 (a) al a2
2 |cathode (k)
3 Janode 2 (a)
tab |cathode (k) k
123
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-35 -40 -45
'/ Repetitive peak reverse voltage - 35 40 45 Y
Vawm Crest working reverse voltage - 35 40 45 \'
Va Continuous reverse voltage Tw<143°C - 35 40 45 Vv
loavy Output current (both diodes square wave; § = 0.5; - 20 A
conducting) Tw<136°C
lo@ms) RMS forward current - 28 A
leam Repetitive peak forward current |t = 25 ps; § = 0.5; - 20 A
er diode Tw<136°C
lesm on-repetitive peak forward t=10ms - 135 A
current per diode t=8.3ms - 150 A
sinusoidal T, = 125 °C prior
5) surge; wi&1 reapplied
>t 1%t for fusing t=10ms - 91 A’s
lram Repetitive peak reverse current |t, = 2 us; 8 = 0.001 - 1 A
er diode.
lasm on-repetitive peak reverse t, =100 us - 1 A
current per diode.
Tag Storage temperature -65 175 ‘C
T; Operating junction temperature - 150 °C
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Rectifier diodes PBYR2045CT series
schottky barrier
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ry jmb Thermal resistance junction to | per diode - - 2.0 K/W
mounting base both diodes - - 1.0 KW
Rija Thermal resistance junction to  |in free air. - 60 - KW
ambient
STATIC CHARACTERISTICS
T, =25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage (per diode) l.=10A; T,=125°C - 0.50 | 0.57 \Y
=20 A T, = 125°C - |oes | o072 ]| v
lr=20A - 0.78 | 0.84
I Reverse current (per diode) Vp= Vg - 50 100 LA
VR = VRWM; Tl = 125 .C - 13 26 mA
Cq Junction capacitance (per f=1MHz; Vo =5V; T;=25"C to - 400 - pF
diode) 125 °C
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Rectifier diodes PBYR2045CT series
schottky barrier

oPEIW Tmb(max)/C, IR/mA
4o 28332 Ve D=1.0,
8 /’ 134
7 0.5 / 136
/ g 10 950 ¢
6 03 138 } = —
5 01 // 140 . 125C 1 ]
4 y 142 :
NA 2 T
3 -y i Y L
2 //; o T T 146 =%
11 48 +—
% _TL L II'_ T : 150 001 [0,
% 5 10 15 0 25 50

IF(AV)/ A

Fig.1. Maximum forward dissipation Pr = f(Ig,ay) per
diode; square current waveform where

leav) =lrgms) X VD.

VR/V

Fig.4. Typical reverse leakage current per diode;
Ip = f(Vg); parameter T;

,PEIW Tmb(max)/C__
‘é?:%::?ﬁ&n: i | 23 57
6 : 138
5 2.8 /2 2/;// 140
4
4 / //////// 142
3 / Vi //A ,// 144
vz
2 ,/ 46
1 / 148

HEN
o 1 2 3 4 5 6 7 8 9 10
IF(AV) / A
Fig.2. Maximum forward dissipation Pr = f(I¢y) per
diode; sinusoidal current waveform where a =V%om1
factor = lgus) / Iy

=]

Cd/pF
1000

100

10

1 10 100
VR/V

Fig.5. Typical junction capacitance per diode;
Cy=1f(Vg);, f=1MHz; T;=25C to 125 °C.

IF/A
50

Ti=25fc —— wovel [/ max VF 10 i ==
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Fig.3. Typical and maximum forward characteristic Fig.6. Transient thermal impedance per diode;
I = f(V); parameter T, Zy ot = (1)

N
=
3
&
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Rectifier diodes PBYR2045CTF series
schottky barrier
GENERAL DESCRIPTION QUICK REFERENCE DATA
Dual, low leakage, platinum barrier, SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
schottky barrier rectifier diodes in a
full pack, plastic envelope featuring PBYR20- | 35CTF | 40CTF | 45CTF
low forward voltage drop and VRrm Repetitive peak reverse 35 40 45 \
absence of stored charge. These voltage
devices can withstand reverse Ve Forward voltage 0.57 0.57 0.57 \
voltage transients and have lo@y Output current (both 20 20 20 A
%uaranteed reverse surge capability. diodes conducting)
he devices are intended for use in
switched mode power supplies and
high frequency circuits in general
where low conduction and zero
switching losses are important.
PINNING - SOT186 PIN CONFIGURATION SYMBOL
PIN DESCRIPTION i
case| O
1 |anode 1 (a) al a2
2 |cathode (k)
3 |anode 2 (a) |
k
1l 2
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-35 -40 -45
VRrru Repetitive peak reverse voltage - 35 40 45 \
Veawm Crest working reverse voltage . - 35 40 45 \
Vg Continuous reverse voltage T.<114°C - 35 40 45 \Y
loay QOutput current (both diodes square wave; 3 = 0.5; - 20 A
conducting) The<82°C
lo@ms) RMS forward current - 28 A
FRM Repetitive peak forward current |t =25 ps; § = 0.5; - 20 A
per diode Ts<82°C
lrsm Non-repetitive peak forward t=10ms - 100 A
current per diode t=8.3ms - 110 A
sinusoidal; T; = 125 °C prior
to surge; with reapplied
3 Vawiman
1’ I’t for fusing t=10ms - 50 A’s
Iram Repetitive peak reverse current |t, = 2 us; 8 = 0.001 - 1 A
per diode.
lasm Non-repetitive peak reverse t, =100 us - 1 A
current per diode.
L Storage temperature -65 175 ‘C
T Operating junction temperature - 150 °C
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Rectifier diodes PBYR2045CTF series
schottky barrier
ISOLATION
Tys = 25 "C unless otherwise specified
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Visol Repetitive peak voltage from all |R.H. < 65% ; clean and dustfree - - 1500 \Y
three terminals to external
heatsink
Cisol Capacitance from T2 to external |f=1 MHz - 12 - pF
heatsink
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Rin s Thermal resistance junction to | per diode - - 5.9 KW
heatsink both diodes - - 5.0 Kw
(with heatsink compound)
Rija Thermal resistance junction to |in free air. - 55 - Kw
ambient
STATIC CHARACTERISTICS
T; = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage (per diode) Ir=10A; T;=125°C - 0.51 | 0.57 \
Ir=20 A; T, = 125°C - o7 |o72| Vv
le=20A 0.79 | 0.84
I Reverse current (per diode) Vg = Vrwm - 50 100 pA
V= Vo Tj= 125 °C - 13 26 | mA
Cqy Junction capacitance (per f=1MHz; Vg =5V; T;=25"C to - 400 - pF
diode) 125 °C
October 1994 226




Philips Semiconductors Product specification
Rectifier diodes PBYR2045CTF series
schottky barrier
gPEIW The(max)/Coe o IR/mA
" 2203723 Yhme D= 1/~°/ 102.8
7 0.5 (/ 108.7 10 Esoc
6 0z 114.6 —=
5 0.1 A h20.5 , 25¢C
4 A 126.4 T
3 4 (///// ;l b — [ ]1323 ‘iL =
y.yar - D=1 01 ==5c %
2 / r/ > —1138.2 y +
US> o 1 e ooy T1=50C
% 5 T o 2% 50
IF(AV) / A VR/V

Fig.1. Maximum forward dissipation Pr = f(Ig,) per
diode; square current waveform where
Irav) =lrems) X ND.

Fig.4. Typical reverse leakage current per diode;
Ig = f(Vg); parameter T,

PF/W Ths(max) / C
7 Vo=07V_ | a=[1.57 1028
Rs = 0.016 Ohms 1.9
6 27 1146
s 28 V' N A 20,5
7.9 / / 120..
4 / v A // 126.4
3 V. i VA// 132.3
2 4 7 / h3g.2
1 / 144.1
0 50
0 1 2 3 4 5 6 7 8 9 10

IF(AV)/ A

Fig.2. Maximum forward dissipation Pg = f(lg,) per
diode; sinusoidal current waveform where a = form
factor = lggms) / lggayy

Cd/pF
00
[
See
100
10
1 10 100
VR/V

Fig.5. Typical junction capacitance per diode;
Cy=1(Vg); f=1MHz; T;=25C to 125 °C.

50 F/A Zth hs (KW)
Tj=250 —— typ VF| / / imax VF 10 =5
Tj = 125(C ——- N/ L —H
40 /‘
/|7 ]
30 .’/ '/ Vi ! E% 3
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10 /// d / —
/‘L/// .
0 Zad By 0.01 “
0 0.2 0.4 0.6 0.8 1 12 14 10us ims 0.1s 10s
VF/V tp/s
Fig.3. Typical and maximum forward characteristic Fig.6. Transient thermal impedance per diode;
Ir = f(V,); parameter T, Zinjns = 11,
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Rectifier diodes PBYR20100CT series
schottky barrier

GENERAL DESCRIPTION QUICK REFERENCE DATA

Dual, low leakage, platinum barrier, SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
schottky rectifier. diodes in a plastic

envelope featuring low forward PBYR20- | 60CT | 80CT | 100CT
voltage drop and absence of stored Veam Repetitive peak reverse 60 80 100 Vv
charge. These devices can withstand voltage

reverse voltage transients and have Ve Forward voltage 0.7 0.7 0.7 Vv
guaranteed reverse surge capability. loav) Output current (both 20 20 20 A
The devices are intended for use in diodes conducting)

switched mode power supplies and

high frequency circuits in general

where low conduction and zero

switching losses are important.

PINNING - TO220AB PIN CONFIGURATION SYMBOL
PIN DESCRIPTION tabﬁ@
1 |anode 1 (a) ai a2
2 |cathode (k)
3 |anode 2 (a)
tab |cathode (k) k
123
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-60 -80 | -100
Viaam Repetitive peak reverse voltage - 60 80 100 \
Vawm Crest working reverse voltage - 60 80 100 \4
Vg Continuous reverse voltage Tw<139°C - 60 80 100 \Y
loaw Output current (both diodes square wave; 8 = 0.5; - 20 A
conducting) Ty < 133°C
lorms) RMS forward current - 28 A
lenm Repetitive peak forward current |t =25 ps; § = 0.5; - 20 A
per diode T < 133°C
lesm Non-repetitive peak forward t=10ms - 135 A
current per diode. t=8.3ms - 150 A
sinusoidal T;= 125 °C prior
to surge; wit'h reapplied
2, 2, . RWM(max) .
1%t I°t for fusing t=10ms - 91 A’s
lram Repetitive peak reverse current |t, = 2 us; 3 = 0.001 - 1 A
per diode.
lasm Non-repetitive peak reverse t, =100 ps - 1 A
current per diode.
Tao Storage temperature -65 175 °C
T Operating junction temperature - 150 °C
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Rectifier diodes PBYR20100CT series
schottky barrier
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ri jmb Thermal resistance junction to |per diode - - 2.0 KW
mounting base both diodes - - 1.0 K/wW
Rinja Thermal resistance junction to |in free air. - 60 - KW
ambient
STATIC CHARACTERISTICS
T, = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage (per diode) l.=10A; T,=125°C - 0.61 | 0.70 \
e =20 A; 14 =125'C - |o7a|oss | Vv
IF = 20 A =25C - 0.88 | 0.95 \Y
I Reverse current (per diode) Veaww ll' 25°C - 5.0 150 pA
vR_vRWM, 11_ 125°C - 50 | 15 | mA
Cq Junction capacitance (per f=1MHz; Vy =5V; T;=25"C to - 420 - pF
diode) 125°C
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Recitifier diodes PBYR20100CT series
schottky barrier

PF/W Tmb/C 1
15 M 20 100 \RLmA
Rs E 0.0}6 Oljms T T
| 1 —
D =10 10 —
10 P 7 6 25 C
A —
{025 Thooc
5 VA -~ 140 ! T —
AL = — b p— p=tl 0.175C
¥ 4 T
Z 2 FTj=50C T
— ok 0.01 1
3 : o Ta50 0 50 100
IF(AV) / A VR/V

Fig.1. Maximum forward dissipation Pg = f(I¢,.y) per
diode; square current waveform where

rav) =leams) X VD.

Fig.4. Typical reverse leakage current per diode;
Ig = f(V); parameter T,

PF/W Tmb/C
10 Vo=of5§|;&! 130
Rs =D.0156
o a=is7 |,
22 ;'9 )
6 28 /// 138
sl AL
. / 2 2
0 | 150
0 2 4 6 8 10

IFAV) /A
Fig.2. Maximum forward dissipation Pg = f(Iga) per
diode; sinusoidal current waveform where a = form
factor = lgys) / Iray)

Cd/ pF
10000
1000
! —
\\
I~
100
10
1 10 100
VR/V

Fig.5. Typical junction capacitance per diode;
Co=1f(Vg); f=1MHz; T;=25C to 125 °C.
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Fig.3. Typical and maximum forward characteristic Fig.6. Transient thermal impedance per diode;
I = f(V,); parameter T, Zip o = f(1,)-
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Product specification

Rectifier diodes PBYR2545CT series
schottky barrier
GENERAL DESCRIPTION QUICK REFERENCE DATA
Dual, low leakage, platinum barrier, SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
schottky rectifier diodes in a plastic
envelope featuring low forward PBYR25- | 35CT | 40CT | 45CT
voltage drop and absence of stored Viem Repetitive peak reverse 35 40 45 v
charge. These devices can withstand voltage
reverse voltage transients and have N Forward voltage 0.62 0.62 0.62 Vv
guaranteed reverse surge capability. loav) Output current (both 30 30 30 A
The devices are intended for use in diodes conducting)
switched mode power supplies and
high frequency circuits in general
where low conduction and zero
switching losses are important.
PINNING - TO220AB PIN CONFIGURATION SYMBOL
PIN DESCRIPTION ‘abﬂo /—\
1 L
anode 1 (a) 1 at a2
2 |cathode (k)
3 lanode 2 (a)
tab |cathode (k) k
123
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-35 -40 -45
Virm Repetitive peak reverse voltage - 35 40 45 \
Vewm Crest working reverse voltage - 35 40 45 \'
Vq Continuous reverse voltage T <136 °C - 35 40 45 Vv
loav Output current (both diodes square wave; § = 0.5; - 30 A
conducting)" T.,<130°C
lowrms) RMS forward current - 43 A
FRM Repetitive peak forward current |t = 25 ps; 8 = 0.5; - 30 A
per diode Tw<130°C
lesm Non-repetitive peak forward t=10ms - 135 A
current, per diode t=8.3ms - 150 A
sinusoidal T, = 125 °C prior
to surge; with reapplied
2 2 ; RWM(max) 2
It I°t for fusing t=10ms - 91 A’s
lrrm Repetitive peak reverse current |1, = 2 us; 3 = 0.001 - 1 A
er diode.
lasm on-repetitive peak reverse t, =100 us - 1 A
current per diode.
Tag Storage temperature -65 175 ‘C
T Operating junction temperature - 150 ‘C

1 For output currents in excess of 20 A, connection should be made to the exposed metal mounting base.
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Rectifier diodes PBYR2545CT series
schottky barrier
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ri jmb Thermal resistance junction to |per diode - - 1.5 | KW
mounting base both diodes - - 1.0 | KW
R ja Thermal resistance junction to |in free air. - 60 - K/W
ambient
STATIC CHARACTERISTICS
T, = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage (per diode) I.=30A;T,=125°C - 0.65 | 0.73 \
lr=20A; T: =125°C - 0.53 | 0.62 \
le=30A - 0.77 | 0.82 \Y)
I Reverse current (per diode) Ve = Vawu - 100 | 200 A
Vi = Vaww; Tj= 125 °C - 12 40 | mA
(o Junction capacitance (per f=1MHz; Vg =5V; T;=25"C to - 800 - pF
diode) 125°C
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Rectifier diodes PBYR2545CT series
schottky barrier

15 PF/W Tmb(max)/Ci‘_,5 100 IR/ mA
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R4 =0.01p 1
05 v o [%¢ 5
10 od 1 te2 AT 1 25C ;
1 /, 1 1
L =[S
5 /| 142.5
% b pti | 01 =rs5¢ |
4 ' H =500 —
%% u 00—
P! i 1_]-!1 ;rli.l_l 1' _—150 0.01 l T '
% 5 10 15 20 25 0 25 50
IF(AV)/ A VR/V

Fig.1. Maximum forward dissipation Pr = f(Izay)) per
diode; square current waveform where

leav) =lrms) X D.

Fig.4. Typical reverse leakage current per diode;
I = f(Vy); parameter T,
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Fig.2. Maximum forward dissipation Pr = f(Igy,) per
diode; sinusoidal current waveform where a = form
factor = I pus) / Irav)-
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Fig.5. Typical junction capacitance per diode;
a=f(Vg); f=1MHz; T,=25C to 125 °C.
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Fig.3. Typical and maximum forward characteristic Fig.6. Transient thermal impedance per diode;
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Rectifier diodes PBYR2545CTF series
schottky barrier

GENERAL DESCRIPTION QUICK REFERENCE DATA

Dual, low leakage, platinum barrier, SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT

schottky barrier rectifier diodes in a -

full pack, plastic envelope featuring N PBYR25- | 35CTF | 40CTF | 45CTF

low forward voltage drop and Viem Repetitive peak reverse 35 40 45 \%

absence of stored charge. These voltage

devices can withstand reverse Ve Forward voltage 0.65 0.65 0.65 \

voltage transients and have loav) Output current (both 20 20 20 A

%uaranteed reverse surge capability. diodes conducting)
he devices are intended for use in

switched mode power supplies and

high frequency circuits in general

where low conduction and zero

switching losses are important.

PINNING - SOT186 PIN CONFIGURATION SYMBOL

PIN DESCRIPTION )
case| O
1 |anode 1 (a) at a2
2 |cathode (k)
3 |anode 2 (a)
k
1|

LIMITING VALUES

Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-35 -40 -45 N
Viaam Repetitive peak reverse voitage - 35 40 45 \'
Vawm Crest working reverse voltage - 35 40 45 \
R Continuous reverse voltage Ts<111°C - 35 40 45 \
loav) Output current (both diodes square wave; & = 0.5; - 20 A
conducting) Ts<104°C
lowrums) RMS forward current - 20 A
FRM Repetitive peak forward current |t =25 ps; 6 = 0.5; - 20 A
per diode Ts<104°C
lrsm Non-repetitive peak forward t=10ms - 135 A
current per diode t=8.3ms - 150 A
sinusoidal; T; = 125 °C prior
to surge; with reapplied
2 2 5 Vewn max) 2
I°t I°t for fusing t=10ms - 91 A’s
lram Repetitive peak reverse current |t, =2 us; § = 0.001 - 1 A
per diode.
lasm Non-repetitive peak reverse t, =100 us - 1 A
current per diode.
Tag Storage temperature -65 175 °C
T; Operating junction temperature - 150 °C
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Rectifier diodes PBYR2545CTF series
schottky barrier
ISOLATION
Ths = 25 "C unless otherwise specified
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Visol Repetitive peak voltage from all |R.H. <65% ; clean and dustfree - - 1500 \'
three terminals to external
heatsink
Cisol Capacitance from T2 to external |f = 1 MHz - 12 - pF
heatsink
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Rin s Thermal resistance junction to | per diode - - 4.8 K/W
heatsink both diodes - - 4.0 KW
(with heatsink compound)
Rija Thermal resistance junction to |in free air. - 55 - KW
ambient
STATIC CHARACTERISTICS
T, = 25 "C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage (per diode) lr=20A; T;=125C - 0.58 | 0.65 \
Ik=20A . - 0.63 | 0.68 \'
ln Reverse current (per diode) Va = Vawm - 100 200 pA
Vi = Ve T;=125°C - 12 40 | mA
Cq Junction capacitance (per f=1MHz Vo =5V;T;=25"Cto - 800 - pF
diode) 125°C
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Rectifier diodes PBYR2545CTF series
schottky barrier
15 PEIW Ths(max) / C IR/mA
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Fig.1. Maximum forward dissipation Pg = f(Ig,y) per
diode; square current waveform where
leav) =lrems) X ND.

Fig.4. Typical reverse leakage current per diode;
Iz = f(Vg); parameter T;
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¥2=33% o 1

12 3=157 on4

22| |10 //
10 ) 58 L 102
/ / / /

8 7 17 i L 111.6

6 // / ;; 4 121.2

4 // /227/ 130.8

2 A ~ 140.4

ok 4 L L -150
v o 1w 10

IF(AV) / A

Fig.2. Maximum forward dissipation Pr = f(l¢,ay) per
diode; sinusoidal current waveform where a = form

factor = lgaus) / lrgayy-

Cd/pF
00

1000

100

1 10 100
VR/V
Fig.5. Typical junction capacitance per diode;
Cy=1f(Vg); f=1MHz; T;=25"C to 125 C.

5o [F/A Zth j-hs (K/W)

Tj=25F —— typ 7] max 10 =zt SEsi=sE
Tj=125C ——+ \/ L g H o =

40 7 M all

i
!/ 1 =5 H =2
30 /4 =
/ //
ATl ul
20 // L 1] T ul l d
/ 0.1 =i e
7y Ao e b e
10 Vd ,I L1
7 i
e i T
1) 22 0.01 u 1l
0 0.2 0.4 0.6 0.8 1 1.2 14 )
VE/V 10us ims /s 0.1s 10s
Fig.3. Typical and maximum forward characteristic Fig.6. Transient thermal impedance per diode;
I = (V) parameter T, i phs =
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Philips Semiconductors Product specification
Rectifier diodes PBYR3045PT series
schottky barrier

GENERAL DESCRIPTION QUICK REFERENCE DATA

Dual, low leakage, platinum barrier, SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT

schottky rectifier diodes in a plastic

envelope featuring low forward PBYR30- | 35CT | 40CT | 45CT

voltage drop and absence of stored VRam Repetitive peak reverse 35 40 45 \")

charge. These devices can withstand voltage

reverse voltage transients and have Ve Forward voltage 0.60 0.60 0.60 \'

guaranteed reverse surge capability. lo@v Output current (both 30 30 30 A

The devices are intended for use in diodes conducting)

switched mode power supplies and

high frequency circuits in general

where low conduction and zero

switching losses are important.

PINNING - SOT93 PIN CONFIGURATION SYMBOL

PIN DESCRIPTION
1 |Anode 1 (a) ai a2
2 |Cathode (k)
3 |Anode 2 (a) ” H U
k
tab |[Cathode (k) il 2l 3

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

SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT

-35 -40 -45
Vaam Repetitive peak reverse voltage - 35 40 45 \
Vawm Crest working reverse voltage - 35 40 45 \
R Continuous reverse voltage T <136 °C - 35 40 45 \'

loay) Output current (both diodes square wave; & = 0.5; - 30 A
conducting)’ < 130 °C

Io(qu) RMS forwal'd Current = 43 A

ERM Repetitive peak forward current |t =25 ps; & = 0.5; - 30 A
per diode Tw<130°C

lesm Non-repetitive peak forward t=10ms - 180 A
current per diode t=8.3ms - 200 A

sinusoidal T; = 125 °C prior
to surge; with reapplied

2 i Vaww max) 2

It I?t for fusing =10ms - 162 A’s

lram Repetitive peak reverse current |t, = 2 us; § = 0.001 - 2 A
per diode.

lrsm Non-repetitive peak reverse t, =100 ps - 2 A
current per diode.

Tag Storage temperature -65 175 °C

T; Operating junction temperature - 150 ‘C

1 For output currents in excess of 20 A connection should be made to the exposed metal mounting base.
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Philips Semiconductors Product specification

Rectifier diodes PBYR3045PT series
schottky barrier :

THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Rip jmb Thermal resistance junction to | per diode - - 1.4 K/W
mounting base both diodes - - 1.0 | KW
Rija Thermal resistance junction to |in free air. - 45 - KW
ambient
STATIC CHARACTERISTICS
T, = 25 *C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage (per diode) =20 A; T,=125°C - 0.55 | 0.60 \'4
Ir=30 A: T)= 125°C - los7 |o72| Vv
Ir=30A - 0.71 | 0.76
In Reverse current (per diode) Va=Vawm - 100 200 pA
Vg = Vaww; Tj=125°C - 12 40 mA
Cqy Junction capacitance (per f=1MHz; Vz=5V; T;=25"C to - 800 - pF
diode) 125°C
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Philips Semiconductors Product specification
Rectifier diodes PBYR3045PT series
schottky barrier

15 PlF /le Tmb(max) /C 129 100 IR/mA
:Vo=rm2 D=1d %'L %,
Pa=qo s V o Hsbc = i
10 T 1102 136 = !
) — 1 —
4 Vi 00C
5 /: P o1 o —
e |~k D =T M -
= | [Tj=50C =
1 1 1 i 1
» Ll—l.{l Tl“l_! xt .—150 0.01 I C l
% 5 10 15 20 25 ° 25 50
IF(AV)/ A VR/V

Fig.1. Maximum forward dissipation Pg = f(lzay) per
diode; square current waveform where

hﬂAW'=h7RMS)X D.

Fig.4. Typical reverse leakage current per diode;
Ip = f(V); parameter T,

12 PF/W Tmb(max) /0133_2
Vo =10.302] d= 1 57
Rs =/0.012] 14 -
10 52 136
2.8 /
8 4 A A 138.8
/ V vV :
6 / / / 141.6
vV 1/ ’
A0
4 144.4
/A
2 AL 147.2
P |
% 5 10 1820
IF(AV) / A

Fig.2. Maximum forward dissipation Pg = f(lzy,) per
diode; sinusoidal current waveform where a = form
factor = Iggys) / Irav)-

Cd/pF

1000

100

1 10 100
VR/V

Fig.5. Typical junction capacitance per diode;
Cy=f(Vg); f=1MHz; T;=25°C to 125 °C.

IF/A
80 Tj=25F —— 717
Tj = 125/C —— yp / / L
40 —
/]
" // //
/
// /
20
/
// /
S/
10 va
47
N
0 02 04 06 08 1 12 14
VF/V

Fig.3. Typical and maximum forward characteristic
I = f(V); parameter T,

Zth j-mb (K/W)
10 = =z
1
o1 = = ﬂ%u% i
HH !
Il
10us ims

tp/s
Fig.6. Transient thermal impedance per diode;
Zy, j-mb = f( tp)'
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Philips Semiconductors Product specification

Rectifier diodes PBYR3045PTF series
schottky barrier

GENERAL DESCRIPTION QUICK REFERENCE DATA

Dual, low leakage, platinum barrier, SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT
schottky barrier rectifier diodes in a
full pack, plastic envelope featuring PBYR30- |35CTF | 40CTF | 45CTF

low forward voltage drop and Verm Repetitive peak reverse 35 40 45 \'
absence of stored charge. These voltage

devices can withstand reverse Ve Forward voltage 0.65 0.65 0.65 \
voltage transients and have loav Output current (both 20 20 20 A
%;_uaranteed reverse surge capability. diodes conducting)

he devices are intended for use in

switched mode power supplies and

high frequency circuits in general

where low conduction and zero

switching losses are important.

PINNING - SOT199 PIN CONFIGURATION SYMBOL
PIN DESCRIPTION

1 anode 1 (a) case| O

2 |cathode (k)

3 Janode 2 (a) U U H
k
123

ai a2

LIMITING VALUES
Limiting values in accordance with the Absolute Maximum System (IEC 134).
SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT
-35 -40 -45

VRrm Repetitive peak reverse voitage - 35 40 45 \

Vawm Crest working reverse voltage - 35 40 45 \

Vg Continuous reverse voltage T,<113°C - 35 40 45 \

loav) Output current (both diodes square wave; 8 = 0.5; - 20 A
conducting) Ths <109 °C

lowms) RMS forward current - 20 A

leam Repetitive peak forward current |t =25 pus; § = 0.5; - 30 A
per diode Ths <109 °C

lrsm Non-repetitive peak forward t=10ms - 135 A
current per diode. t=8.3ms - 150 A

sinusoidal; T; = 125 °C prior
to surge; with reapplied

2 . VRWM (max)

12t I?t for fusing t=10ms - 91 A%s

larm Repetitive peak reverse current |t, = 2 ps; 3 = 0.001 - 2 A
per diode.

lrsm Non-repetitive peak reverse t, =100 us - 2 A
current per diode.

Tag Storage temperature -65 175 °‘C

T Operating junction temperature - 150 °C
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Philips Semiconductors

Product specification

Rectifier diodes
schottky barrier

PBYR3045PTF series

ISOLATION
Ths = 25 "C unless otherwise specified
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Visol Repetitive peak voltage from all |R.H. <65 % ; clean and dustfree - - 2500 \Y
three terminals to external
heatsink
Cicol Capacitance from T2 to external |f=1 MHz - 22 - pF
heatsink
THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Rinjhs Thermal resistance junction to |per diode - - 4.0 KW
heatsink both diodes - - 3.5 KW
(with heatsink compound)
Rinja Thermal resistance junction to |in free air. - 35 - KW
ambient
STATIC CHARACTERISTICS
T; =25 °C unless otherwise stated
SYMBOL (PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
V, Forward voltage (per diode) I-=80A; T;=125C - 0.70 | 0.75 \
F ge (p I =20 A: T}= 5'C - |os8|o65| Vv
lr=30A - 0.75 | 0.80 Vv
™ Reverse current (per diode) Vg = Vawm - 100 200 pA
VR_VRWM, T,=125°C - 12 40 mA
Cq Junction capacitance (per f=1MHz; VR =5V;T;=25"Cto - 800 - pF
diode) 125 °C
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Product specification

Rectifier diodes
schottky barrier

PBYR3045PTF series

10 15
IF(AV) / A

Fav) =lrmms) X VD.

45 PE/W Ths(max) / C
" [vo=gaopov ' | N
[Rs =0.0139 Ohms [ D=1. /
0.5 //
e 192 / //
10 0. 110
/ A
4 /, A
A LA
5 7 A 7
vipawp i o - o'
A A -
oy i
A —~ 1 bt
0 o o i ol Y
0 5 20 25

Fig.1. Maximum forward dissipation Pr = f(l¢,.y) per
diode; square current waveform where

IR/mA

1
Fs0c =

Fosc I—

00C

0.1 c
Hj=50C
0.01 [
0 25 50
VR/V

Fig.4. Typical reverse leakage current per diode;
Ip = f(Vg); parameter T;

-

factor = Igpys) / Iray)-

14 PF/W Ths(max) /C‘,4
X::gig?gﬂvohnu
2 a=157 |,
19| 4
10 22l AL Lo
r /2.8 1
8 1 V4 2 118
6 // AL 126
%
2 él/ ] 142
% 5 10 1%
IF(AV) / A

Fig.2. Maximum forward dissipation Pr = f(I¢,) per
diode; sinusoidal current waveform where a = form

Cd/pF

1000

100

1 10 100
VR/V

Fig.5. Typical junction capacitance per diode;
Ca=1f(Vg), f=1MHz; T;=25"C to 125 "C.

o0 [F/A , 1o Zhihs (kW)
Tj=25 —— typ max === SE
o — /] / o === FH
Tj=125(C 7’4 = ]
40 \7 1
/)
/ / 1 ==
30 / a
/ //
20 /N /
/ / 01 =5 e
10 LA /// g HH
A/ T
V% !
0 id 0.01 —
0 0.2 0.4 0.6 0.8 1 1.2 14 :
& v 10us ims /s
Fig.3. Typical and maximum forward characteristic Fig.6. Transient thermal impedance per diode;
I = f(V); parameter T, i jhs =
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Philips Semiconductors Product specification
Rectifier diodes PBYR30100PT series
schottky barrier

GENERAL DESCRIPTION QUICK REFERENCE DATA

Dual, low leakage, platinum barrier SYMBOL | PARAMETER MAX. | MAX. | MAX. | UNIT

schottky rectifier diodes in a plastic

envelope featuring low forward PBYR30- | 60PT | 80PT | 100PT

voltage drop and absence of stored Varm Repetitive peak reverse 60 80 100 \

charge. These devices can withstand voltage

reverse voltage transients and have Ve Forward voltage 0.7 0.7 0.7 \'

guaranteed reverse surge capability. loav Output current (both 30 30 30 A

The devices are intended for use in diodes conducting)

switched mode power supplies and

high frequency circuits in general

where low conduction and zero

switching losses are important.

PINNING - SOT93 PIN CONFIGURATION SYMBOL

PIN DESCRIPTION
tab O /\
1 . -
Anode 1 (a) ai a2
2 |Cathode (k)
3 |Anode 2 (a) U H U
k

tab |[Cathode (k) 1l 2l 3

LIMITING VALUES

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

SYMBOL |PARAMETER CONDITIONS MIN. MAX. UNIT

-60 -80 ! -100

Verm Repetitive peak reverse voltage - 60 80 100 v

Vawm Crest working reverse vcltage - 60 80 100 \'4

Vg Continuous reverse voltage T, $139°C - 60 80 100 \"

loay) Output current (both diodes square wave; 8 = 0.5; - 30 A
conducting)’ T <124°C

lorms) RMS forward current - 43 A

FRM Repetitive peak forward current |t = 25 ps; 8 = 0.5; - 30 A
per diode Tw<124°C

lesm Non-repetitive peak forward t=10ms - 180 A
current per diode. t=8.3ms - 200 A

sinusoidal; T; = 125 °C prior
to surge; with reapplied

2 2 . VRWM max)

12t i’t for fusing t=10ms - 162 A’s

lram Repetitive peak reverse current |t, = 2 ps; 3 = 0.001 - 1 A

er diode.

lnsm on-repetitive peak reverse t,=100 ps - 1 A
current per diode.

Tag Storage temperature -65 175 ‘C

T Operating junction temperature - 150 ‘C

1 For output currents in excess of 20 A connection should be made to the exposed metal mounting base.
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Philips Semiconductors Product Specification
Rectifier Diode PBY&30100PT series
Schottky Barrier

THERMAL RESISTANCES
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ri jmb Thermal resistance junction to | per diode - - 1.4 K/W

mounting base both diodes - - 1.0 KW
Rija Thermal resistance junction to |in free air. - 45 - KW
ambient

STATIC CHARACTERISTICS

T; = 25 °C unless otherwise stated
SYMBOL |PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve Forward voltage (per diode) l.=15A; T,=125°C - 0.61 | 0.70 \Y

I-=30 A; T,=125°C - |o74 |08 | Vv
=15 A; T,= 25°C - |o77|o8s | Vv
I Reverse current (per diode) Va = Vaww T=25'C - 5.0 150 pA
Ve =Vauw, T,= 125 °C - | 50| 15 | mA
Cq Junction capacitance (per f=1MHz; Vg =5V; T;=25"Cto - 600 - pF
diode) 125 °C
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Philips Semiconductors Product specification
Rectifier diodes PBYR30100PT series
schottky barrier

20 ot v Tmbmax)/Cyop 100 2&@%
Fis 40.01q Ohmd 1 T t
D =1.0 Ty C=150 —
15 129 10
0.5 7 125
pa
.4
10 e 136 1 100
/ ’/ T 1
VAVSa } Y= 1 [ S —
5 A = jiLT 143 01 %
— T A R o
0 | LT T 1 1 h50 0.01 1]
0 10 20 26 “10 20 30 40 50 60 70 80 90 100
IF(AV) / A VR/V

Fig.1. Maximum forward dissipation Pg = f(Ig\,) per
diode; square current waveform where
Iravy =l ams) X VD

Fig.4. Typical reverse leakage current per diode;
Ip = f(V); parameter T,

PF/W
15 / Tmb(max)/C 120
o = §.550(V. I
Rs|=0.410 Ohms |
al= 157
1,9//
22 4
10 58 ~ 136
4 ya
NN
// /]
14,
5 .o 143
4
| |
o [T 1 150
0 5 10 15
IF(AV)/ A

Fig.2. Maximum forward dissipation Pr = f(Iga,) per
diode; sinusoidal current waveform where a = form
factor = lgpys) / Iray)-

Cd/ pF
10000

1000

10

1 10
VR/V

Fig.5. Typical junction capacitance per diode;
Cy=1(Vg); f=1MHz; T;=25°C to 125 °C.

100

IF/A Zth j-mb (K/W)
100 Toromr— s == 2
Tj=25C — /
Tj=125C ——| | |/ 1]

80 ™ A -4t

Typ | / 171> Max mi
Y /| 1
60 = HH
N 1/
-

40 + . _ J
av; = — b b

20 ara
1 1

YA _ 1t
0 = 001 L1l
0 0.5 1 15 2 10us ims 0.1s 10s
VF/V tp/s
Fig.3. Typical and maximum forward characteristic Fig.6. Transient thermal impedance per diode;
per diode; I = f{(V); parameter T, Zip it = (1).
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Philips Semiconductors

Power Diodes Mechanical data

SOD84
Dimensions in mm 5
Net Mass: 0.35 g max
Y
L
.81
©) 1 I S
max
‘ ~.__ / —K
3.15
max
28 ——>4—43—»e—— 28
min max min
Fig.1. SOD84.
Dimensions in mm i
0.8 max
IEC 286-1. — l<—
i L
L 7
L S S
I
. L N
| 453
i_ _ . - 1y4z
T1 2 L1 L2
max

545 _| 65
515 55
Fig.2. SOD84.

Notes

1. For packing details see mounting instructions for SOD84 envelopes.

2. The cumulative space (S) measured over 10 spacings = 50 +2.

3. The diodes are centred so that IL, - Ll < 1.2 mm

4. A black marker is printed on the white tape of the bandolier every 50 diodes.

5. The axial taping specification described above fulfills the requirements of IEC 286-1 (Tape packaging of
components with axial leads on continuous tapes) and is compatible with automatic insertion equipment as
manufactured by Universal, U.S.M. (Dynapert) and M.E.|. (Panasert).
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Power Diodes Mechanical data
SOD9%4
Dimensions in mm
45
Net Mass: 1.5g max
103 — -
max
1’3 - -

I # SR

3,5 max
not tinned

l<— 0,9 max (2x)
-

+— 0,6
—»J - 2,4

Fig.3. SOD94; Low profile version of TO220AC; Pin 1 connected to mounting base.

Notes

1. Accessories supplied on request. Refer to mounting instructions for TO220 envelopes.

2. Low profile versions of most devices assembled in TO220AC are available as SOD94. Devices assembled in this
outline have the same electrical ratings and characteristics as the TO220AC versions and are suitable for free
air mounting on circuit boards with limited clearance.

3. Low profile versions are identified by a /CR suffix added to the normal TO220 device type code. For example a
BY359-1500 in a low profile outline is a BY359-1500/CR in SOD94.

4. Epoxy meets UL94 VO at 1/8".
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Power Diodes

Mechanical data

SOD100
Dimensions in mm
- 102 »
Net Mass: 2 g max
5.7 , 4.4
max 0.9 —p{ MaxX fa—
.2 0.5
g.o * ‘ > ]“— 2.9 max
 E——
] 44 I T
) S e N N O B £
N f _______ 75
L J; 17
seating max
plane |
3.5 max : .
not tinned . ) 1
13.5
min
a4
Yy 0.9
D@ os ™ T 07
’ >~ <& 0.55 max
e s
g ——
~ top view
Fig.4. SOD100; The seating plane is electrically isolated from all terminals.
Notes

1. Accessories supplied on request: refer to mounting instructions for SOT186 envelopes.
2. Epoxy meets UL94 VO at 1/8".
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Power Diodes

Mechanical data

SOD113
Dimensions in mm 103
= max _.‘ 4.6
Net Mass: 2 g -y X e
- ;‘;"‘ ‘ - l-— 2.9 max
A @) ) 26 l @
2.5 \\ J T 3 — -
0.8 max. depth 'O O as {
158 19 max
max. max.
3 max. l
not tinned
' l
I s
13.5 *
min.
IR B
[@F ot 8 i | L e
H H le 06
e 05 +le 07
—>i[5:08 ] be— ™+ 25
Fig.5. SOD113; The seating plane is electrically isolated from all terminals.
Notes

1. Accessories supplied on re%qest: refer to mounting instructions for SOT186A envelopes.

2. Epoxy meets UL94 VO at 1
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Power Diodes Mechanical data
SOT82
Dimensions in mm 28
mounting Pl 7.8
Net Mass: 0.8 g base 23 ~ max | l
f _ 3.75 ?
1| ED- <
I 25 | Y S 1141
| - f max
U

e—1.2

Pt

0.5
.
0.88
max

1) Lead dimensions within this
zone uncontrolled.

Fig.6. SOT82; Pin 2 connected to mounting base.

Notes
1. Accessories supplied on request: refer to mounting instructions for SOT82 envelopes.
2. Epoxy meets UL94 VO at 1/8".
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Power Diodes Mechanical data
SOT93
Dimensions in mm 15.2
Net Mass: 5 g - m1az( o
13.6 4.6
~™max [
—

2 max ’1 2%2 !<_ *

dimensions within
this zone are
uncontrolled

Fig.7. SOT93; pin 2 connected to mounting base.

Notes
1. Accessories supplied on request: refer to mounting instructions for SOT93 envelopes.
2. Epoxy meets UL94 VO at 1/8".
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Power Diodes Mechanical data
SOT1i86
Di L
imensions in mm - 102
Net Mass: 2 g "s‘aTX 4.4
méx 0.9 —# Max l=—
) g(z)l Of —#  [®— 29 max
i
P
T .
1 Tk 4a i
I 7T 4.0 Ll 79
N f _______ 75
R T
seating max
plane
3.5 max i :4
not tinned L : i
4 A\ } ! N
13.5
| min
1l 2l alf 5
il S N |
= i i
D [P 04 M [mfimtmiie— 09
'g : . -~ - 0.55 max
-
! i
i —
{508 )= 8
= ~ | top view

Fig.8. SOT186; The seating plane is electrically isolated from all terminals.

Notes
1. Accessories supplied on request: refer to mounting instructions for SOT186 envelopes.

2. Epoxy meets UL94 VO at 1/8".
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Power Diodes Mechanical data

SOT199
Dimensions in mm
N . 15.3 max 5.2 max
et Mass: 5g
0'7 3.1
73, |39 3.2
— F=F (o}
T 6.2 =" 45
a >5 i >§
\d (-
21.5 i
max i o
seating Y
plane Pl
L
71l
l
3.5 J J 3.5 max
K R IS 8 O N D __ Y nottinned |
15.7
min
1] 2 3
1.2 0.7 max
2.1 max ~— 10
—li—® |F 04 W@ 00
5.45
’ [ B “:ch\:— T $
il iy
Fig.9. SOT199; The seating plane is electrically isolated from all terminals.

Notes

1. Accessories supplied on request: refer to mounting instructions for SOT199 envelopes.
2. Epoxy meets UL94 VO at 1/8".
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Power Diodes

Mechanical data

S0T223

Dimensions in mm

Net Mass: 0.11 g

6.7
6.3
—{8
a2 1] ERrIc)
T
B L
<010
0.02 37 73
33 6.7
r1ng 13 - — - \
X
’ \ + | !
g |

\‘/100 i i
— max i
el Tl e ~@+’i’,:ﬂ :

(4X)

Fig.10. SOT223; surface mounting envelope. Pin 2 connected to tab.

Notes

1. Refer to soldering and mounting instructions for SOT223 envelopes.
2. Epoxy meets UL94 VO at 1/8".
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Power Diodes Mechanical data
SOT226
Dimensions in mm 45
NetMass: 1.5g max
10,3 > -
— max —
1,3 L " * 1,3
= = k—( ?
I | |
| | |
| | ! 1.0
Lt L] max
' J o

3,5 max 5,1
not tinned max
} 13,5
min
13 ‘
max 1 L .
(2x) H '4— 0,9 max (3x) 0.6
2,54 2,54 24

N
Er=—=r=1
[2)

Fig.11. SOT226 Low profile version of TO220AB; Pin 2 connected to mounting base.

Notes

1. Accessories supplied on request. Refer to mounting instructions for TO220 envelopes.

2. Low profile versions of most devices assembled in TO220AB are available as SOT226. Devices assembled in
this outline have the same electrical ratings and characteristics as the TO220AB versions and are suitable for free
air mounting on circuit boards with limited clearance.

3. Low profile versions are identified by a /CR suffix added to the normal TO220 device type code. For example a
PBYR2045CT in a low profile outline is a PBYR2045CT/CR in SOT226.

4. Epoxy meets UL94 VO at 1/8".
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Power Diodes Mechanical data
TO220AB/ SOT78AB
Dimensions in mm
4.5
Net Mass: 2 g max
10,3 > <
fl—
max
1,3 > -
—>1 3,7 [ t
|] N J 28 i 5,9
K M * N min
1' — —
| { 15,8
| ‘ max
L i B

=

.
3,0 max T 3,0 |

not tinned _
13,5
min

A
max 112

(2x) ?H<— 0,9 max (3x) <« 06
= —:r<——— 2,4

2,54 2,54

-

Fig.12. TO220AB; Pin2 connected to mounting base.

(]

Notes
1. Accessories supplied on request. Refer to mounting instructions for TO220 envelopes.

2. Epoxy meets UL94 VO at 1/8".
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Power Diodes Mechanical data
TO220AC/ SOT78AC
Dimensions in mm 45
Net Mass: 2 g rﬁax
10.3 ——— l—————

13 —— B -

L
3
=]

3,0 max

not tinned L e I
=
i
| H
1,3
max 14

2i;
(2x) ’“!“ 0,9 max (2x)
—

-— — 0,6
5,08 —»l —— 24

|
i
i
i
i
i
i

Fig.13. TO220AC; Pin 1 connected to mounting base.

Notes
1. Accessories supplied on request. Refer to mounting instructions for TO220 envelopes.
2. Epoxy meets UL94 VO at 1/8".
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LEADFORM OPTIONS

o These options require a special
part number before ordering.

e Contact your local Philips

Semiconductors representative for

pricing, minimum order quantities
and part number.

Leadform options

123 Sy

SOT78 (TO-220)

Fig.1 Leadform 78-02.

1 ! 1
1 1
. L 208
““““ = *+0.3
Y 1 864
7.87
123
— -—
4.34+0.25
MGB445
SOT78 (TO-220)

Fig.2 Leadform 78-05W.

i
UE I |
6:0.4
|| l| Il IR R
123 MGB446
SOT78 (TO-220)

Fig.3 Leadform 78-13.

123
1.3 min 0.72+0.15 flat
tinned
MGB447

SOT78 (TO-220)
Fig.4 Leadform 78-14.

T B i
1 ] 1
| | RER |
~~~~~~~ +04 z
[
m 2.4%04
123 ' 24— le
—»l65£03l=
MGB448

SOT78 (TO-220)
Fig.5 Leadform 78-15.

O
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N /T
w
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SOT93
Fig.6 Leadform 93-01.
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6.2+0.2
_J
2 3

1

—| -
4.6 max
MGB449

SOT186

Fig.7 Leadform 186-01A.

1.3
254 -
| 584 |

+03 MGB450

SOT186
Fig.8 Leadform 186-01B.
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Leadform options
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Fig.9 Leadform 186-02.
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Fig.10 Leadform 186A-02.

1 2 3 MGB4SS

SOT199
Fig.11 Leadform 199-01.
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Fig.12 Leadform 199-02.
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Fig.13 Leadform 199-04.
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Fig.14 Leadform 199-05.
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Fig.15 Leadform 199-06.
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Fig.16 Leadform 199-08.
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Fig.17 Leadform 199-09.
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Mounting instructions

TO126; SOT82

GENERAL DATA AND INSTRUCTIONS

General rules

1. Fasten the device to the heatsink before soldering the
leads.

2. Avoid stress to the leads.

3. Keep mounting tool (e.g. screwdriver) clear of the
plastic body.

Mounting methods
CLIP MOUNTING (TO126 AND SOT82)
Mounting with a spring clip gives:

a) A good thermal contact under the crystal area, and
slightly lower thermal resistance than screw mounting.

b) Safe insulation for mains operation.

Minimum force for good heat transfer is 10 N.

Maximum force to avoid damaging the device is 80 N.
M2.5 AND M3 SCREW MOUNTING (TO126 ONLY)

It is recommended that the rectangular spacing washer
is inserted between screw head and mounting tab.

Do not use self-tapping screws.

Mounting torque for screw mounting:

Minimum torque for good heat transfer is 0.40 Nm.

Maximum torque to avoid damaging the device is
0.60 Nm.

When the driven nut is in direct contact with a toothed lock
washer the torques are as follows:
Minimum torque for good heat transfer is 0.55 Nm.

Maximum torque to avoid damaging the device is
0.80 Nm.

BODY MOUNTING (SOT82)

The SOT82 envelope can be adhesive mounted or
soldered onto a hybrid circuit.

For soldering, a copper plate or an anodised aluminium
plate with a copper layer is recommended.

The device may be adhesive mounted directly onto a
ceramic substrate.

Heatsink requirements
Minimum thickness: 2 mm.

Flatness in the mounting area: 0.02 mm maximum per
10 mm.

Mounting holes must be deburred, for further information
see clip and screw mounting instructions.
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Heatsink compound

The thermal resistance from mounting base to heatsink
(R mon) Can be reduced by applying a metallic oxide
compound between the contact surfaces. Values given
are of thermal resistance using this type of compound.
Dow Corning 340 Heat sink compound is recommended.
For insulated mounting, the compound should be applied
to the bottom of both device and insulator.

Thermal data for heatsink mounting methods

Typical figures, for exact figures see data for each device
type.

Rumbo-n | Thermal resistance Kw
from mounting base to
heatsink

Mounting method clip |screw

TO126, direct with heatsink compound | 1.0 0.5

TO126, direct without heatsink| 3.0 1.0
compound

TO126 with heatsink compound and | 3.0 3.0
0.1 mm maximum mica insulator

TO126 without heatsink compound | 6.0 6.0
and 0.1 mm maximum mica insulator

SOT82, directwith heatsinkcompound | 0.4 -

SOT82, direct without heatsink| 2.0 -
compound

SOT82 with heatsink compound and | 2.0 -
0.1 mm maximum mica insulator

SOT82 without heatsink compound | 5.0 -
and 0.1 mm maximum mica insulator

Soldering

Recommendations for devices with a maximum junction
temperature rating < 150 °C:

DIP OR WAVE SOLDERING.

Maximum permissible solder temperature is 260 "C at a
distance from the body of > 5 mm and for a total contact
time with soldering bath or waves of < 7 s.

HAND SOLDERING.

Maximum permissible temperature is 275 “C ata distance
from the body of > 3 mm and for a total contact time with
the soldering iron of < 5 s.

The body of the device must not touch anything with a
temperature > 200 °C.

Avoid any force on body and leads during or after
soldering; do not correct the position of the device or of
its leads after soldering.
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Mounting instructions

TO126; SOT82

MOUNTING BASE SOLDERING.

Recohm)mended metal-alloy of solder [aste (85% metal
weight

62 Sn/36 Pb/2 Ag or 60 Sn/ 40 Pb.

Maximum soldering temperature 200°C (tab temperature)
Maximum soldering cycle duration including preheating
30s.

For good soldering and to avoid damage to the
encapsulation, pre-heating at < 165°C for < 10 s max is
recommended.

Lead bending

Maximum permissible tensile force on the body for 5
seconds is 20 N.

The leads can be bent, twisted or straightened. To keep
forces within the above mentioned limits the leads should
always be clamped rigidly near the body during bending.
This is also to prevent damage to the seal of the leads

within the plastic body.

Leads can be bent as near to the body as required, but
adequate length should always be allowed for clamping.
This is a minimum of 1.75 mm from the body to the start
of a bend radius.

The internal radius of bend should never be less than the
thickness of the lead. A minimum radius of at least 1.5 x
lead thickness is preferred. See figure 1. Surface cracks
in the dip tin coating on the lead are common when a

radius less than 1.5 x lead thickness is used. Although
exposing the copper material, these cracks do not affect
the mechanical strength of the lead. Lead forming by
Philips is available as an option on all products supplied

in these outlines.
Clamp area
" 1.75 -
min

Fig 1. Minimum lead bend radius.

Additionai guide-iines

It is recommended that where a device is rigidly secured
to a heatsink which is in turn rigidly secured to a PCB,
thata bend s putin the leads to act as an expansion loop.
This will prevent differential expansion of the mounting
parts transferring stress to the soldering joint, as shown
infigure 2 below. Thisis only necessary where the device
ismounted so rigidly that expansion forces are transmitted
through the assembly.

] ] ] Secure

| not

] Rigid rigid

—] Rigid
ﬁ Secure \‘
not
Rigid Solder Rigid Solder rigid Solder
PCB \  foint PCB  foint PCB  loint
(a) Incorrect (b) Correct (c) Correct
Fig 2. Printed circuit board and heatsink mounting.
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Mounting instructions

TO126; SOT82

INSTRUCTIONS FOR CLIP MOUNTING
Direct mounting with clip 56353

1. Apply heatsink compound to the mounting base, then
place the device on the heatsink.

2. Push the short end of the clip into the narrow siot in

the heatsink with the clip at an angle of 10° to 30° to
the vertical. See figures 3 and 4.

3. Push down the clip over the device until the long end
of the clip snaps into the wide slot in the heatsink. The
clip should bear on the plastic body, not on the tab.
See figure 5.

t:‘ .
PHEHGH

A
. ns___ §
"o

e

f

P
-8

i8
min

Fig 3. Heatsink requirements.

Fig 4. Mounting.
(1) spring clip 56353.

Q

Fig 5. Position of device (top view).

Insulated mounting with clip 56353 and Insulator
56354

With the insulator 56354 insulation up to 1 kV is obtained.

1. Apply heatsink compound to the bottom of both device
and insulator, then place the device with the insulator
on the heatsink.

2. Push the short end of the clip into the narrow siot in

the heatsink with the clip at an angle of 10° to 30° to
the vertical. See figures 6, 7 and 8.

Push down the clip over the device until the long end
of the clip snaps into the wide slot in the heatsink. The
clip should bear on the plastic body, not on the tab.
Ensure that the device is centred on the mica insulator
to prevent unwanted movement.

3.

18,
min

Fig 6. Heatsink requirements.

Fig 7. Mounting.
(1) spring clip 56353.
(2) insulator 56354.

@)

ki

Fig 8. Position of device (top view).

1
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Mounting instructions

TO126; SOT82

INSTRUCTIONS FOR SCREW MOUNTING
(TO126 ONLY)

Direct mounting with screw and spacing washer
THROUGH HEATSINK WITH NUT

! — F35max [~
il s s | 4
V / H /% -323'

4
T
ap 5638 ol 53-3 e
E —
ezzrtzzzs  heatsink
wafen  lock washar

D ot
Fig 9. Assembly

Fig 10. Heatsink
requirements.

iNTO TAPPED HEATSINK
2
[} M3 bor I
H ] '// ‘t
exira 56326 ! "‘li"
|=-==£Im
@2 YZZZs  hectsink L_ M3*]

Fig 11. Assembly. Fig 12. Heatsink

requirements.
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Insulated mounting with screw and spacing washer

Not recommended where mounting tab is on mains
voltage.

THROUGH HEATSINK WITH NUT
Known as a "bottom mounting"”.

A'*‘H 35 max !--» )
N 1
% 7 },//3 min
; f
Seka e

Fig 13. Insulated screw
mounting with rectangular
~ washer.

(1) M2.5 screw

(2) metal washer 56326
(3) insulating bush 56387b
(4) mica washer 568387a
§5; lock washer

Fig 14. Heatsink
requiremants for 300 V
insulation.

6) M2.5 nut

INTO TAPPED HEATSINK
Known as a "top mounting”.

Fig 15. Insulated screw
mounting with rectangular
washer into tapped
heatsink.

Fig 16. Heatsink
requirements for 300 V
insulation.

(1) M2.5 screw

(2) metal washer 56326
23; insulating bush 56387b
4) mica washer 56387a
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Mounting instructions

SOT186; SOT186A; TO220AB;
TO220AC

GENERAL DATA AND INSTRUCTIONS

General rules

—

. rasaten the device to the heatsink before soldering the
eads.

. Avoid stress to the leads.

. Keep mounting tool (e.g. screwdriver) clear of the
plastic body.

. The rectangular washer may only touch the plastic part
of the body; it should not exert any force on that part
(screw mounting).

Mounting methods
CLIP MOUNTING
Mounting with a spring clip gives:

a) A good thermal contact under the crystal area, and
slightly lower thermal resistance than screw mounting.

b) Safe insulation for mains operation.

W N

N

Minimum force for good heat transfer is 10 N.
Maximum force to avoid damaging the device is 80 N.
M3 SCREW MOUNTING

It is recommended that the rectangular spacing washer
is inserted between screw head and mounting tab.

Do not use self-tapping screws.

Mounting torque for screw mounting:

H +h
Tming sCrews 7

Minimum torque for good heat transfer is 0.55 Nm.
Maximum torque to avoid damaging the device ‘s
0.80 Nm.

When a nut or screw is driven directly against the tab, the
torques are as follows:

Minimum torque for good heat transfer is 0.40 Nm.

Maximum torque to avoid damaging the device is
0.60 Nm.

RIVET MOUNTING NON-INSULATED.

The device should not be pop-rivetted to the heatsink. It
is permissible to press-rivet the metal tab providing that
eyeletrivets of soft material are used, and the press forces
are slowly and carefully controlled.

This method is not permitted for full-pack envelopes
because it will damage the plastic encarsulation.
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Heatsink requirements

Flatness in the mounting area: 0.02 mm maximum per
10 mm.

Mounting holes must be deburred, for further information
see clip and screw mounting instructions.

Heatsink compound

The thermal resistance from mounting base to heatsink
(Rw, mo) Can be reduced by applying a metallic oxide
compound between the contact surfaces. Values given
are of thermal resistance using this type of compound.
Dow Corning 340 Heat sink compound is recommended.
For insulated mounting, the compound should be applied
to the bottom of both device and insulator.

Thermal data for heatsink mounting methods
(TO220 only)

Typical figures, for exact figures see data for each device
type.

Ry mo-n | Thermal resistance K/w
from mounting base to
heatsink
Mounting method clip |screw
direct with heatsink compound 0.3 0.5
direct without heatsink compound 1.4 1.4
with heatsink compound and 0.1 mm | 2.2 -

maximum mica insulator

with heatsink compound and 0.25 mm | 0.8 -
maximum alumina insulator

with heatsink compound and 0.05 mm
mica insulator

insulated up to 500 V - 1.4
insulated up to 800 V /1000 V - 1.6
without heatsink compound and
0.05 mm mica insulator
insulated up to 500 V - 3.0
insulated up to 800 V /1000 V - 4.5

Additional insulators are generally not required when
mounting the full-pack outlines.

Soldering

Recommendations for devices with a maximum junction
temperature rating < 175 °C:

DIP OR WAVE SOLDERING.

Maximum permissible solder temperature is 260 °C at a
distance from the body of > 5 mm and for a total contact
time with soldering bath or waves of < 7 s.
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Mounting instructions

SOT186; SOT186A; TO220AB; TO220AC

HAND SOLDERING.

Maximum permissible temperature is 275 "C atadistance
from the body of > 3 mm and for a total contact time with
the soldering iron of < 5 s.

The body of the device must not touch anything with a
temperature > 200 °C.

Itis not permitted to solder the metal tab of the device to
a heatsink, otherwise the junction temperature rating will
be exceeded.

Avoid any force on body and leads during or after
soldering; do not correct the position of the device or of
its leads after soldering.

Lead bending

Maximum permissible tensile force on the body for 5
seconds is 20 N.

The leads can be bent, twisted or straightened. To keep
forces within the above mentioned limits the leads should
always be clamped rigidly near the body during bending.
This is also to prevent damage to the seal of the leads
within the plastic body.

Leads can be bent as near to the body as required, but
adequate length should always be allowed for clamping.
This is a minimum of 1.75 mm from the body to the start
of a bend radius.

The internal radius of bend should never be less than the
thickness of the lead. A minimum radius of at least 1.5 x

lead thickness is preferred. See figure 1. Surface cracks
in the dip tin coating on the lead are common when a
radius less than 1.5 x lead thickness is used. Although
exposing the copper material, these cracks do not affect
the mechanical strength of the lead. Lead forming by
Philips is available as an option on all products supplied

in these outlines.
Clamp area
ki.'
min

Fig 1. Minimum lead bend radius.

Additional guidelines

Itis recommended that where a device is rigidly secured
to a heatsink which is in turn rigidly secured to a PCB,
thata bend is putin the leads to act as an expansion loop.
This will prevent differential expansion of the mounting
parts transferring stress to the soldering joint, as shown
infigure 2 below. This is only necessary where the device
ismounted so rigidly that expansion forces are transmitted
through the assembly.

_.‘ 7 T Secure
not
_] Rigid —‘| rigid
- "] Rigid
Secure
not
Rigid Solder Rigid Solder rigid Solder
PCB \  loint PCB  Joint PCB  ioint
(a) Incorrect (b) Correct (c) Correct
Fig 2. Printed circuit board and heatsink mounting.
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Mounting instructions SOT186; SOT186A; TO220AB; TO220AC

INSTRUCTIONS FOR CLIP MOUNTING
Direct mounting with clip 56363

1. Apply heatsink compound to the mounting base, then
place the device on the heatsink.

2. Push the short end of the clip into the narrow slot in

the heatsink with the clip at an angle of 10° to 30° to
the vertical. See figures 3 and 4.

3. Push down the clip over the device until the long end

of the clip snaps into the wide slot in the heatsink. The
clip should bear on the plastic body, not on the tab.
See figure 5.

j:.,o

’3_3
}:i L_‘,f‘:g-. ~—1,er:\i—r;
_ﬁ-g

(1) spring clip

Fig 3. Heatsink requirements. Fig 4. Mounting. Fig 5. Position of device (top view).

56363.

Insulated mounting with clip 56364

With the insulators 56367 or 56369 insulation up to 2 kV
is obtained. 3

1. Apply heatsink compound to the bottom of both device
and insulator, then place the device with the insulator
on the heatsink.

2. Push the short end of the clip into the narrow slot in

the heatsink with the clip at an angle of 10° to 30° to
the vertical. See figures 6, 7 and 8.

. Push down the clip over the device until the long end

of the clip snaps into the wide slot in the heatsink. The
clip should bear on the plastic body, not on the tab.
Ensure that the device is centred on the mica insulator
to prevent unwanted movement.

*:. 0 ,-\/@
H ’3)1 VoL
%:i }g:g —J 1,8 min /'

ek

(2) insulator 56369

1]
4
“—jﬁ-g N ’\FK\’“ '%Ttﬂ
s 277777777273 Y773
Fig 6. Heatsink requirements. Fig 7. Mounting. Fig 8. Position of device (top view).

(1) spring clip 56364.

or 56367.
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SOT186; SOT186A; TO220AB; TO220AC

INSTRUCTIONS FOR SCREW MOUNTING

Direct mounting with screw and spacing washer

INTO TAPPED HEATSINK

THROUGH HEATSINK WITH NUT
r¢a,s
7 o 4
Ill\\\//// A1 7/ s
2, f///////// NHE

Fig 9. Assembl Fig 10. Heatsink
y

requirements.

(1) M3 screw
(2) rectangular
(56360a)

washer|

Fig 11. Assembly.

( 1\ M2 screw
(2) rectangular

(5) heatsmk

washer

e

]

R $
Z v
-+ M3

Fig 12. Heatsink
requirements.

23; lock washer
4) M3 nut

(5) heatsink

(8) plain washer

Item (2) not required for F-pack

Item (2) not required for F-pack
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Insulated mounting with screw and spacing washer
Not recommended where mounting tab is on mains voltage. Not applicable for F-pack.

THROUGH HEATSINK WITH NUT INTO TAPPED HEATSINK

Known as a "bottom mounting”.

Known as a “top mounting".

M3 screw

m rectangular washer 56360a

pmm——  mica insulator $6359b

M3 screw

m rectangular washer 56360a

EUL.T rectangular insulating bush 56359d

— 1200
(ﬂzm +01+
. :

20 'r 2 /'—j+0,7
+0; =74
o I
- ¢3'5+8.2 -

Fig 14. Heatsink requirements for 500 V insulation.

DZZZZI Y2777 heatsink 1 g
J;L insulating bush 56359¢
) —=|=—— mica insulator 56359b
=mcemss  plain washer 4
=F=  lock washer W heatsink
D M3 nat 1
Fig 13. Insulated screw mounting with rectangular Fig 16. Insulated screw mounting with rectangular
washer. washer into tapped heatsink.
Dimensions in mm. Dimensions in mm.
180° °

180
S \
T e 7200w
./ *
{ |

7| 77

min {7 ]
$

” H

& H

M 3-»

77

Fig 17. Heatsink requirements for 500 V insulation.

~-B355+01-

t ; {

2,0 f /4 1,001
0 A | g ¢
’ - m,s'+8-2 L—

Fig 15. Heatsink requirements for 800 V insulation.

_ 180°
TR0 T
P -— 55401
& 4+
\T\- % I
K 1
ol T
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min

s |
|
t"" i

-M3»

Fig 18. Heatsink requirements for 1000 V insulation.
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Mounting instructions

SOT93; SOT199

GENERAL DATA AND INSTRUCTIONS

General rules

1. Fasten the device to the heatsink before soldering the
leads.

. Avoid stress to the leads.

. Keep mounting tool (e.g. screwdriver) clear of the
plastic body.

. The washer may only touch the plastic part of the body;
it should not exert any force on that part (screw
mounting).

Mounting methods

CLIP MOUNTING

Mounting with a spring clip gives:

a) A good thermal contact under the crystal area.
b) Safe insulation for mains operation.

W N

H

Minimum force for good heat transfer is 10 N.

Maximum force to avoid damaging the device is 80 N.
MOUNTING TORQUES

For M3 screw (insulated mounting):

Minimum torque for good heat transfer is 0.4 Nm.
Maximum torque to avoid damaging the device is 0.6 Nm.

For M4 screw (direct mounting only):
Minimum torque for good heat transfer is 0.4 Nm.
Maximum torque to avoid damaging the deviceis 1.0 Nm.

The M4 screw head should not touch the plastic part of
the envelope.

RIVET MOUNTING NON-INSULATED

The device should not be pop-rivetted to the heatsink. It
is permissible to press-rivet SOT93 providing that eyelet
rivets of soft material are used, and the press forces are
slowly and carefully controlled.

Heatsink requirements

Flatness in the mounting area: 0.02 mm maximum per
10 mm.

Mounting holes must be deburred, for further information
see clip and screw mounting instructions.

Heatsink compound

The thermal resistance from mounting base to heatsink
(Rw mon) Can be reduced by applying a metallic oxide
compound between the contact surfaces. Values given
are of thermal resistance using this type of compound.
Dow Corning 340 Heat sink compound is recommended.
For insulated mounting, the compound should be applied
to the bottom of both device and insulator.
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Thermal data for heatsink mounting methods

Typical figures, for exact figures see data for each device
type.

Ry mon | Thermal resistance K/w
from mounting base to
heatsink
Mounting method clip |screw
direct with heatsink compound 0.3 0.3
direct without heatsink compound 1.5 0.8

with heatsink compound and 0.05 mm | 0.8 0.8
maximum mica insulator

without heatsink compound and| 3.0 2.2
0.05 mm maximum mica insulator

Mica washers are generally not required when mounting
the SOT199 outline.

Soldering

Recommendations for devices with a maximum junction
temperature rating < 175 °C:

DiP OR WAVE SOLDERING

Maximum permissible solder temperature is 260 "C ata
distance from the body of > 5 mm and for a total contact
time with soldering bath or waves of < 7 s.

HAND SOLDERING

Maximum permissible temperature is 275 "C ata distance
from the body of > 3 mm and for a total contact time with
the soldering ironof <5 s.

The body of the device must not touch anything with a
temperature > 200 °C.

It is not permitted to solder the metal tab of the device to
a heatsink, otherwise the junction temperature rating will
be exceeded.

Avoid any force on body and leads during or after
soldering; do not correct the position of the device or of
its leads after soldering.

Lead bending

Maximum permissible tensile force on the body for 5
seconds is 20 N.

The leads can be bent, twisted or straightened. To keep
forces within the above mentioned limits the leads should
always be clamped rigidly near the body during bending.
This is also to prevent damage to the seal of the leads
within the plastic body.

Leads can be bent as near to the body as required, but
adequate length should always be allowed for clamping.
This is a minimum of 1.75 mm from the body to the start
of a bend radius.
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SOT93; SOT199

The internal radius of bend should never be less than the
thickness of the lead. A minimum radius of at least 1.5 x
lead thickness is preferred. See figure 1 Surface cracks
in the dip tin coating on the lead are common when a
radius less than 1.5 x lead thickness is used. Although
exposing the copper material, these cracks do not affect
the mechanical strength of the lead. Lead forming by
Philips is available as an option on all products supplied

in these outlines.
Clamp area
« 175 |
min

Plastic
body

Fig 1. Minimum lead bend radius.

Additional guidelines

It is recommended that where a device is rigidly secured
to a heatsink which is in turn rigidly secured to a PCB,
thata bend is put in the leads to act as an exparision loop.
This will prevent differential expansion of the mounting
parts transferring stress to the soldering joint, as shown
infigure 2 below. This is only necessary where the device
ismounted so rigidly that expansion forces are transmitted
through the assembly.

] M T Secure
) e ]
_‘l Rigid
Secure
N " not

os " - ™ o

(a) Incorrect (b) Correct (c) Correct
Fig 2. Printed circuit board and heatsink mounting.

INSTRUCTIONS FOR CLIP MOUNTING
Direct mounting with clip 56379
1. Place the device on the heatsink, applying heatsink

compound to the mounting base.

2. Push the short end of the clip into the narrow slot in

the heatsink with the clip at an angle of 10° to 30° to
the vertical. See figures 3 and 4.

3. Push down the clip over the device until the long end

of the clip snaps into the wide slot in the heatsink. The
clip should bear on the plastic body, not on the tab.
See figure 5.

| ] @
:;..] 0zl [ o -

3 e - Sove —
:‘zmm—'ﬁ { (‘HT
s i (s L I

Fig 3. Heatsink | Fig 4. Mounting |Fig 5. Position of
requirements (1) spring clip the device.
56379

Insulated mounting with clip 56379
With the mica 56378 insulation up to 1500 V is obtained.
1. Place the device with the insulator on the heatsink,

applying heatsink compound to the bottom of both
device and insulator.

2. Push the short end of the clip into the narrow siot in

the heatsink with the clip at an angle of 10" to 30° to
the vertical. See figures 6, 7 and 8.

3. Push down the clip over the device until the long end

of the clip snaps into the wide slot in the heatsink. The
clip should bear on the plastic body, not on the tab.
There should be a minimum of 3 mm distance between
the device and the edge of the insulator for adequate
creepage distance.

e ~
;;J] Lm JLin o ~ sgrm @
e e

Fig 6. Heatsink | Fig 7. Mounting | Fig 8. Position of
requirements (1) ss%rén% clip the device.
7

(2) insulator
56378

June 1994
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INSTRUCTIONS FOR SCREW MOUNTING

Direct mounting through heatsink with nut

Q - ~

SOT-93

heatsink—

DV

]
|
*ﬂﬁ-}—»

™)

Fig 9. Assembly

(1) M4 screw
(2) plain washer
(6) M4 nut.

Fig 10. Heatsink
requirements

When screw mounting the SOT93 envelope, it is
particularly important to apply a thin, even layer of
heatsink compound to the mounting base, and to apply
torque to the screw slowly so that the compound has time
to flow and the mounting base is not deformed. Most
SOT93 envelopes contain a crystal larger than that in the
other plastic envelopes, and it is more likely to crack if the
mounting base is deformed.

Where vibrations are to be expected the use of a lock
washer or of a curved spring washer is recommended
with a plain washer between aluminium heatsink and
spring washer.

June 1994

Insulated screw mounting
Axial deviation requirements
THROUGH HEATSINK WITH NUT

upto 800V isolation
must be adhered.

0.

o—t i1
Fig 11. Assembly

1) M3 screw

2) plain washer
(3) insulating
ESGSGBb)

4) mica
(56368c)

25 lock washer
6) M3 nut

7

(<A

hiiah
Uuoii

insulator

120°

+01
26,5 0 —-i >,

™o

3
2
1

! gazoy L—

Fig 12. Heatsink
requirements up to 800V.

INTO TAPPED HEATSINK

Fig 13. Assembly

(1) M3 screw
(2) plain washer
(3) insulating
(56368b)

(4) mica
56368c)

5) lock washer

bush!

insulator

N

v

Lwaal

Fig 14. Heatsink
requirements up to 800V
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Insulated screw mounting with insert nut; up to
500V

®
T T
N7
SOT- . 1.0min
oT @;3 i N \Q i
heutsinkj% i 4 41 frf\'lsn
! L
insert nutﬁ& ’ §

Fig 15. Assembly and heatsink requirements
for 500V insulation. See also figures 9 and 10.
(1) M3 screw
(2) plain washer

ga insulating bush (56368b)
4) mica insulator (56368c)
(5) lock washer
"m<~
I
! | soT-93
] ] | .
H i ~—4—insulator
) i
| 1
! t

Fig 16. Mica insulator
The axial deviation (o) between package and mica
should not exceed 5°

June 1994
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TAPE and REEL PACKING (SOT223)

Tape and reel packing meets the feed requirements of
automatic pick and place equipment (packing conforms
to IEC publication 286). The tape is an ideal shipping
container, making handling easy and providing secure
blister cavities in which the transistors are sealed with
peel-off cover tape.

Packing quantities for SOT223 are 1000 pieces per
7-inch (180 mm) reel.

r— component + 0.2 ——] ‘ "1 rfu:x F'
l 075min |
TR P TR
I 1 [ A 1
S LT N N S L L N I
T ll Ir - T
ot t
+ R + 80 15 _
| : : | max min
l_ e i. | b
-r-- __:___ ! }___‘,"_| _____
' | i !
I S P S N L L. EE T R
1 1 1 D — /
N N |
YT T
1 1 | - va
J L L 8.0 £0.1 20 £0.1 ' :{:x_’J l—
15107 le- 4.0 20.1" MBB200- 1
-
direction of unreeling
Dimensions in mm.
Tolerance over any 10 pitches: +0.2 mm.
Fig.1 Specification for 12 mm tape, 7-inch reel (SOT223).
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144
max

Dimensions in mm.

|
||III
1
o0
el
-
@
o

8.4:3——J -

MSA653

Fig.2 Reel for blister tape.

MOUNTING AND SOLDERING (SOT223)
Mounting methods

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

Not all electronic components are available as surface
mounting types and this often leads to the mixing of
through-hole with surface mounting components on one
substrate (a mixed print). The mix of components affects
the soldering methods that can be applied. A substrate
having SMDs mounted on one or both sides but no
through-hole components is likely to be suitable for
reflow or wave soldering. A double-sided mixed print that
has through-hole components and some SMDs on one

July 1993

side and densely packed SMDs on the other normally
undergoes a sequential combination of reflow and wave
soldering. When the mixed print has only through-hole
components on one side and all SMDs on the other,
wave soldering is usually applied.

Reflow soldering

This is the preferred soldering technique for SOT223
components.

SOLDER PASTE

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

This is the best high-volume production method of solder
paste application. An emulsion-coated, fine mesh screen
with apertures etched in the emulsion to coincide with
the surfaces to be soldered is placed over the substrate.
A squeegee is passed across the screen to force solder
paste through the apertures and on to the substrate. The
layer thickness of screened solder paste is usually
between 150 and 200 um.

Stencilling

In this method a stencil with etched holes to pass the
paste is used. The thickness of the stencil determines
the amount of amount of solder paste that is deposited
on the substrate. This method is also suited to
high-volume work.

Dispensing

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

Pin transfer

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

REFLOW TECHNIQUES
Thermal conduction

The prepared substrates are carried on a conveyor belt,
first through a preheating stage and then through a
soldering stage. Heat is transferred to the substrate by
conduction through the belt. Figure 3 shows a
theoretical time/temperature relationship for thermal
conduction reflow soldering. This method is particularly
suited to thick film substrates and is often combined with
infrared heating.

Infrared

An infrared oven has several heating elements giving a
broad spectrum of infrared radiation, normally above and
below a closed loop belt system. There are separate
zones for preheating, soldering and cooling. Dwell time
in the soldering zone is kept as short as possible to
prevent damage to components and substrate. A typical
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heating profile is shown in Fig.4. This reflow method is
often applied in double-sided prints.

Vapour phase

A substrate is immersed in the vapours of a suitable
boiling liquid. The vapours transfer latent heat of
condensation to the substrate and solder reflow takes
place. Temperature is controlled precisely by the boiling
point of the liquid at a given pressure. Some systems
employ two vapour zones, one above the other. An
elevator tray, suspended from a hoist mechanism passes
the substrate vertically through the first vapour zone into
the secondary soldering zone and then hoists it out of
the vapour to be cooled. A theoretical time/temperature
relationship for this method is shown in Fig.5.

MBC937

250f —————— ———
~=—20°/s

(°c) 759/s
175 ———————

0

S S S

cooling —.J

preheating soldering
max. 45 s 8s

Fig.3 Theoretical time/temperature curve for a
typical thermal conduction reflow cycle.
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MBC938
250

T
(°c)
200
150

100

t (s)

Fig.4 Typical temperature profile of an infrared
oven operating at a belt speed of 0.41 m/min.

MBC939
215 — — - —
T
(°c)
free air
cooling
Br——p———f g =
|
25 | i |
{ { t
(]
L— 20s 10-30s 45s
entering phase | soldering zone removal phase
60 % of time in 150 % of time in
soldering zone soldering zone

Fig.5 Theoretical time/temperature curve
relationship for dual vapour reflow soldering.
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Wave soldering

This soldering technique can be applied to SOT223
components.

ADHESIVE APPLICATION

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

Pin transfer method

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

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

Screen printing method

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

Pressure syringe method

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

FLUXING

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

o Removal of surface oxides

e Prevention of reoxidation

¢ Transference of heat from source to joint area
Residue that is non-corrosive or, if residue is

corrosive, should be easy to clean away after
soldering

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

e Suitability for the desired method of flux application.

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

Foam

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

foaming capabilities.

Spray

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

Wave

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

PRE-HEATING

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

SOLDERING

Wave soldering is usually the best method to use when
high throughput rates are required. The single-wave
soldering principle (Fig.6) is the most straight forward
method and can be used on simple substrates with
two-terminal SMD components. More compiex
substrates with increased circuit density and closer
spacing of conductors can pose the problems of
nonwetting (dry joints) and solder bridging. Bridging can
occur across the closely spaced leads of multi-leaded
devices as well as across adjacent leads on
neighbouring components. Nonwetting is usually caused
by components with plastic bodies. The plastic is not
wetted by solder and creates a depression in the solder
wave, which is augmented by surface tension. This can
cause a shadow behind the component and prevent
solder from reaching the joint surfaces. A smooth laminar
solder wave is required to avoid bridging and a high
pressure wave is needed to completely cover the areas
that are difficult to wet. These conflicting demands are
difficult to attain in a single wave but dual wave
techniques go a long way in overcoming the problem.

In a dual wave machine (Fig.7), the substrate first comes
into contact with a turbulent wave which has a high
vertical velocity. This ensures good solder contact with
both edges of the components and prevents joints from
being missed. The second smooth laminar wave
completes the formation of the solder fillet, removes
excess solder and prevents bridging. Figure 8 indicates
the time/temperature relationship measured at the
soldering site in dual wave soldering.

New methods of wave soldering are developing
continually. For example, the Omega System is a single
wave agitated by pulses, which combines the functions
of smoothness and turbulence. In another, a lambda
wave injects air bubbles in the final part of the wave. A
further innovation is the hollow jet wave in which the
solder wave flows in the opposite direction to the
substrate.
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board travel

—_—

-

MBC935

solder

Fig.6 Single wave soldering principle.

board travel
—_—

MBC934
solder

Fig.7 Dual wave soldering principle.
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Fig.8 Typical time-temperature curve measured
at the soldering site.
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Footprint design

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

Features of the component, its dimensions and
tolerances

Circuit board manufacturing processes

Desired component density

Minimum spacing between components

Circuit tracks under the component

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

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

Component placement accuracy
Soldering process parameters
Solder joint reliability parameters.
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SOT223 FOOTPRINTS

l.. _________ ]—- ——————— —-l————————— solder land/

| i O 22 s
| . D
e — ! | / | X [T 7 71 solder resist
l{_ _{ ] | } L_ __ _J npattern
I | | ___| _
' f_ _—" :-— —’l upied area
3,40‘)—}'[—— —:-—-————J——————l- %L} 460 7.20 L Coovpedar
o | &
. -
ez ; B
| _
|

i

|
[_”—-_- MBC949 - 1
4.80 1.40
380" L 3.80
8.00

Dimensions in mm.
Placement accuracy: £0.25 mm.

1) To improve the power dissipation the marked dimensions may be enlarged without changing the solder
resist cut out of the footprint.

Fig.9 Reflow soldering footprint for SOT223; typical dimensions.
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Dimersions in mm.

Placement accuracy: £0.25 mm.

1) To improve power dissipation the marked dimensions may be enlarged without changing the solder resist
cut out of the footprint.

Fig.10 Wave soldering footprint for SOT223; typical dimensions.
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Hand soldering microminiature components

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

¢ Hand-soldering is time-consuming and therefore

expensive
The component cannot be positioned accurately and

the connecting tags may come into contact with the
substrate and damage it

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

The component envelope could be damaged by the
soldering iron.

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 substrate. Referring to Fig.11, heat
conducts from its source (the junction) via the envelope
leads and soldered connections to the substrate. Some
heat radiates from the envelope into the surrounding air
where it is dispersed by convection or by forced cooling
air. Heat that radiates from the substrate is dispersed in
the same way.

The elements of thermal resistance shown in Fig.12 are
defined as follows:

Ry jmb thermal resistance from junction to
mounting base
THERMAL CONSIDERATIONS Ry je thermal resistance from junction to case
Thermal resistance R js thermal resistance from junction to
soldering point
Circuit performance and long-term reliability are affected R thermal resistance from soldering point to
by the temperature of the transistor die. Normally, both hsa ambient 9P
are improved by keeping the die temperature (junction )
temperature) low. R ca thermal resistance from case to ambient
(R c.a @Nd R are the same for most
Electrical power dissipated in any semiconductor device en'\“,;;pes) e
is a source of heat. This increases the temperature of the R thermal resistance from junction t
die about some reference point, normally an ambient t ma om junction to
ambient.
f —————————— — — junction — — — —
Rihj-mb=Rthj< Rihjs
l solderin|
) A point c;rg Rih a
4 MBB438 case
Rih c-a
— — ambient— — — —
MBB439
Heat radiates from the envelope (1) to ambient.
Heat conducts via leads (2), solder joints (3) to the
substrate (4).
“) Fig.12 Representation of thermal resistance
paths of a device mounted on a substrate or
Fig.11 Heat losses. printed board.
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The temperature at the junction depends on the ability of
the envelope and its mounting to transfer heat from the
junction region to the ambient environment. The basic
relationship between junction temperature and power
dissipation is:

Ti max =lam t P!ol max (Rth js t Rm :—a)
= Tamb + Prot max (R j-.)
where
is the maximum junction temperature
is the ambient temperature

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

j max
amb

! max

In the expression for T; na, only T, and Ry, 5, can be
varied by the user. The package mounting technique and
the flow of cooling air are factors that affect R, ... 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 Ry, ;, value is essentially independent of
external mounting method and cooling air; but is
sensitive to the materials used in the envelope
construction, the die bonding method and the die area,
all of which are fixed.

Values of T, ,, and Ry, ;s-0r Ry, ;. are given in the device

data sheets. For applications where the temperature of

the case is stabilized by a large or

120

Rths-a
(KW)

BN

80

40

20

400 600
pad area (mm?2)

0 200

)
@
()
)

single-sided, unplated
single-sided, plated
double-sided, unplated
double-sided, plated.

Fig.13 Thermal resistance (R, ,.,) as a function
of pad area on different configurations of FR4
epoxy fibre-glass circuit board.

temperature-controlled heatsink, the junction
temperature can be calculated from

T = Tcase + Pt X Ry 1 OF, Using the soldering point
definition, from T = Ty ger + Pt X Ry s

Thermal resistance (R,,,, and R;, .,)

The thermal resistance from soldering point to ambient
and that from case to ambient depends on the shape
and material of the tracks and substrate as illustrated in
Figs 13 and 14. Standard mounting conditions to set the
maximum power ratings of the SOT223 envelope are
shown in Fig.15. This shows single-sided 35 um
copper-clad epoxy fibre-glass print, 1.5 mm thick. the
tracks are fully solder-tinned and the shaded areas
shown are copper.
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10 2.5 = 35
¥
3
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~
102 = 40
T
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10 1 area (cm?) 10 +i51451le
Fig.14 Thermal resistance (Ry, ,..) @s a function
of area of ceramic substrate. Fig.15 Test circuit for SOT223.
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SURVEY OF ACCESSORIES

TYPE NUMBER DESCRIPTION ENVELOPE
56326 metal washer TO-126
56353 spring clip TO-126, SOT82
56354 mica washer TO-126, SOT82
56359b mica washer (up to 1000 V) TO-220
56359¢c insulating bush (up to 800 V) TO-220
56359d rectangular insulating bush (up to 1000 V) TO-220
56360a rectangular washer TO-220
56363 spring clip (direct mounting) TO-220, SOT186
56364 spring clip (insulated mounting) TO-220
56367 alumina insulator (up to 2000 V) TO-220
56368b insulating bush (up to 800 V) SOT93
56368c mica insulator (up to 800 V) SOT93
56369 mica insulator (up to 2000 V) TO-220
56378 mica insulator (up to 1500 V) SOT93
56379 - spring clip SOT93, SOT199
56387a mica insulator (up to 300 V) TO-126
56387b insulating bush (up to 300 V) TO-126
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3

i

7265397

3
i
3

v

3

Dimensions in mm.
Material: brass, nickel plated.

Part no. 56326, for direct mounting of TO-126
envelopes.

Fig.1 Metal washer.

<+ 14—

| _¥ ops
jzo.oz

|3
+»l 3 =

72838561

Dimensions in mm.

Part no. 563874, for insulated screw mounting of
TO-126 envelopes up to 300 V.

Fig.2 Mica insulator.

2,95 -
2,55-]” , “L

L i

37 48

—3 4

300+ | le )

72838574

- 8,1 —»

Dimensions in mm.
Material: polyester.
Maximum permissible temperature (T,,,) = 150 °C.

Part no. 56387b, for insulated screw mounting of
TO-126 envelopes up to 300 V.

Fig.3 Insulating bush.
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ACCESSORIES FOR TO-126 AND SOT82 ENVELOPES

12,28 = 1,68 > > 318 le

Dimensions in mm.

Material: high carbon spring steel.

Suitable for heatsink of 1.5 to 2 mm.

Part no. 56353, for TO-126 and SOT82 envelopes.

Fig.4 Spring clip.

0,06+0,02

72691031

Dimensions in mm.
Part no. 56354, for TO-126 and SOT82 envelopes.

Fig.5 Mica washer.
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3,6+0,05 0,061 0,02
1 -
SR
6 .
v 835
| A I - max|*
¥
19 ' ) 2,7
’__I_—‘l j
I<—D 7—>I ->I L—
72731431 g 3’1
7273142.2 - 15

Dimensions in mm.
Part no. 56359b, insulator up to 1000 V.

Fig.6 Mica washer.

Dimensions in mm.

Material: polyester.

Maximum permissible temperature (T,,,) = 150 °C.
Part no. 56359c, insulator up to 800 V.

Fig.7 Insulating bush.

<58 >

Dimensions in mm.

Part no. 56359d, insulator up to 1000 V.

Fig.8 Rectangular insulating bush.

Maximum permissible temperature (T,,,) = 150 °C.

+» 31 |-
1
IR
10
.
< 5.8 > 7273141

Dimensions in mm.
Material: brass, nickel plated.

- Part no. 563604a, for direct and insulated mounting.

Fig.9 Rectangular washer.
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Part no. 56367, for insulated mounting up to
2000 V.

Because alumina is brittle, extreme care must be
taken not to crack the alumina when mounting
devices, particularly when used without heatsink
compound.

Fig.11 Alumina insulator.

Accessories
jfe———— 17
9 m
L 3
35
- !
]
3 | {

M1486 _-.I 35 L.—
Dimensions in mm.
Material: stainless steel; for mounting on heatsink of 1 to 1.5 mm.
Recommended force of clip on device is 20 N (2 kgf).
To be used in conjunction with insulators 56367 and 56369.
Part no. 56364, for insulated mounting.

Fig.10 Spring clip.
0,25
16 —c—"<~
i 0.i10
0.05
- 16 ——» s
21
21
l__..._, M1457

Dimensions in mm.
Material: 96-alumina. | wiese

Dimensions in mm.

Part no. 56369, for insulated clip mounting up to
; 2000 V.

Fig.12 Mica insulator.

December 1991
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Y

1min
|

1k

mase 12 . 35 L—

AL

Dimensions in mm.

Material: stainless steel, for mounting on heatsink of 1 to 2 mm.
Recommended force of clip on device is 20 N (2 kgf).
Part no. 56363, for direct mounting.

Fig.13 Spring clip.
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4
+0,05
—_— e
8385
+0,05
0]
H @ W 38 28
/ I 4 J 6,1
W , J 19
4| %
—J 93} te
‘_—07_.__’ 727533
25 0.06
0,02
Dimensions in mm. i
Material: polyester. '

Part no. 56368b, for insulated screw mounting up
to 800 V.

Fig.14 Insulating bush.

Maximum permissible temperature (T ,,) = 150 °C.

M2880
Dimensions in mm.

Part no. 56368c, for insulated screw mounting up
to 800 V.

Fig.15 Mica insulator.

0,06 £0,02
—

i

72758511

Dimensions in mm.
Part no. 56378, for clip mounting up to 1500 V.

Fig.16 Mica insulator.
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ACCESSORIES FOR SOT93 AND SOT199 ENVELOPES

J 25 “ 2.5L -— 6.5 —»

Dimensions in mm.
Material: CrNi steel NLN-939, thickness 0.4 +0.04.
Part no. 56379, for direct and insulated mounting of SOT93 and SOT 199 envelopes.

Fig.17 Spring clip.

December 1991 299






DATA HANDBOOK SYSTEM



Philips Semiconductors

Data handbook system

R L S B T e S S P SR,

DATA HANDBOOK SYSTEM

Philips Semiconductors data handbooks contain all
pertinent data available at the time of publication and each
is revised and reissued regularly.

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

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

Our data handbook titles are listed here.

Integrated circuits

Book  Title

ICOo1 Semiconductors for Radio and Audio Systems

1C02 Semiconductors for Television and Video
Systems

1C03 Semiconductors for Telecom Systems

IC04  CMOS HE4000B Logic Family

1C06 High-speed CMOS Logic Family

IC10 Memories

iIc11 General-purpose/Linear ICs

IC12  Display Drivers and Microcontroller
Peripherals (planned)

IC13 Programmable Logic Devices (PLD)

IC14 8048-based 8-bit Microcontrollers

IC15 FAST TTL Logic Series

1C16 ICs for Clocks and Watches

IC17 RF/Wireless Communications

IC18  Semiconductors for in-car Electronics and
General Industrial Applications (planned)

IC19 Semiconductors for Datacom: LANs, UARTSs,
Multi-protocol Controllers and Fibre Optics

1C20 8051-based 8-bit Microcontrollers

IC21 68000-based 16-bit Microcontrollers (planned)

IC22 iCs for Multi-media Systems (planned)

IC23  QUBIC Advanced BiCMOS Interface Logic
ABT, MULTIBYTE™

IC24  Low Voltage CMOS Logic

December 1994

Discrete semiconductors

Book
SCo1
SC02
SC03
SC04
SCO05

SCo06

SCo7
SC08a
SCo08b
SC09
SCi10
SC13

SC14
SC15

SC16
SC17

Title

Diodes

Power Diodes

Thyristors and Triacs
Small-signal Transistors
Low-frequency Power Transistors and
Hybrid IC Power Modules
High-voltage and Switching

NPN Power Transistors
Small-signal Field-effect Transistors
RF Power Bipolar Transistors

RF Power MOS Transistors

RF Power Modules

Surface Mounted Semiconductors
PowerMOS Transistors

including TOPFETs and IGBTs
RF Wideband Transistors,

Video Transistors and Modules
Microwave Transistors

Wideband Hybrid IC Modules
Semiconductor Sensors

Professional components

PCO1
PC06

High-power Klystrons and Accessories
Circulators and Isolators

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

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

Display components
Book  Title
DC01  Colour TV Picture Tubes and Assemblies

Colour Monitor Tubes

DC02 Monochrome Monitor Tubes and Deflection Units

DC03 Television Tuners, Coaxial Aerial Input
Assemblies

DCO05 Flyback Transformers, Mains Transformers and

General-purpose FXC Assemblies

Magnetic products

MAO1  Soft Ferrites

MAO3 Piezoelectric Ceramics
Specialty Ferrites

MAO4  Dry-reed Switches

Passive components

PAO1  Electrolytic Capacitors

PAQO2 Varistors, Thermistors and Sensors

PAO3  Potentiometers

PAO4  Variable Capacitors

PAO5  Film Capacitors

PA06 Ceramic Capacitors

PAO7  Quartz Crystals for Special and Industrial
Applications

PAO8 Fixed Resistors

PA10  Quartz Crystals for Automotive and Standard
Applications

PA11  Quartz Oscillators

Professional components

PC04  Photo Multipliers

PCO5 Plumbicon Camera Tubes and Accessories

PC07 Vidicon and Newvicon Camera Tubes and
Deflection Units

PC08 Image Intensifiers

PC12  Electron Multipliers

December 1994

MORE INFORMATION FROM PHILIPS COMPONENTS?

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

Argentina: Buenos Aires, Tel. (541)786 7635, Fax. (541)786 9367.
Australia: NORTH RYDE, Tel. (02)805 4455, Fax. (02)805 4466.

Austria: WIEN, Tel. (01)60101 1820, Fax. (01)60101 1210.

Belgium: EINDHOVEN, Tel. (31)40 783749, Fax. (31)40 788399.

BRAZIL: SAO PAULO, TEL. (011)821 2333, FAX. (011)829 1849.

Canada: SCARBOROUGH, Tel. (0416)292 5161, Fax. (0416)754 6248.
Chile: SANTIAGO, Tel. (02)77 38 16, Fax. (02)735 3594.

China (Peoples Republic of): Shanghai, Tel. (021)326 4140, Fax. (021)320 2160.
Colombia: BOGOTA, Tel. (571)249 7624/(571)217 4609, Fax. (571)217 4549.
Denmark: COPENHAGEN, Tel. (032)883 333, Fax. (031)571 949.

Finland: ESPOO, Tel. (9)0-50261, Fax. (8)0-520971.

France: SURESNES, Tel. (01)4099 6161, Fax. (01)4099 6431.

Germany: HAMBURG, Tel. (040)3296-0, Fax. (040)3296 213.

Greece: TAVROS, Tel. (01)489 4339/(01)489 4911, Fax. (01)481 5180.
Hong Kong: KWAI CHUNG, Tel. (852)424 5121, Fax. (852)428 6729.
India: BOMBAY, Tel. (022)4938 541, Fax. (022)4938 722.

Indonesia: JAKARTA, Tel. (021)5201122, Fax. (021)5205189.

Ireland: DUBLIN, Tel. (01)640 203, Fax. (01)640 210.

Israel: Tel Aviv Tel. (9723)6450333, Fax. (9723)493272.

Italy: MILANO, Tel. (02)6752.3302, Fax. (02)6752 3300.

Japan: TOKIO, Tel. (03)3740 5143, Fax. (03)3740 5035.

Korea (Repubiic of): SEOUL, Tel. (02)709-1412, Fax. (02)709-1415.
Malaysia: Kuala Lumpur, Tel. (03)757 5511, Fax. (03)757 4880.

Mexico: CHI HUA HUA, Tel. (016)18-67-01/(016)18-67-02, Fax. (016)778 0551.
Netherlands: EINDHOVEN, Tel. (040)783749, Fax, (040)788399.

New Zealand: AUCKLAND, Tel. (09)849-4160, Fax. (09)849-7811.
Norway: OSLO, Tel. (22)74 8000, Fax. (22)74 8341.

Pakistan: KARACHI, Tel. (021)587 4641-49, Fax. (021)577035/5874546.
Philippines: MANILA, Tel. (02)810-0161, Fax. (02)817-3474.

Portugal: Linda-A-Velha, Tel. (01)14163160/4163333, Fax. (01)14163174/4163366.
Singapore: SINGAPORE, Tel. (65)350 2000, Fax. (65)355 1758.

South Africa: JOHANNESBURG, Tel. (011)470-5911, Fax. (011)470-5494.
Spain: BARCELONA, Tel. (03)301 6312, Fax. (03)301 4243.

Sweden: STOCKHOLM, Tel. (08)632 2000, Fax. (08)632 2745.
Switzerland: ZURICH, Tel. (01)488 2211, Fax. (01)481 77 30.

Taiwan: TAIPE!, Tel. (02)388 7666, Fax. (02)382 4382.

Thailand: BANGKOK, Tel. (662)398-0141, Fax. (662)398-3319.

Turkey: ISTANBUL, Tel. (0212)279 2770, Fax. (0212)269 3094.

United Kingdom: LONDON, Tel. (071)580 6633, Fax. (071)636 0394.
United States: RIVIERA BEACH, Tel.( 407)881-3200, Fax. (407)881 3300.
Uruguay: MONTEVIDEO, Tel. (02)704 044, Fax. (02)920 601.

For all other countries apply to:

Philips Components,

Marketing Communications,

P.O. Box 218,

5600 MD, EINDHOVEN, The Netherlands

Telex 35000 phtenl, Fax. +31-40-724547.
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Argentina: IEROD, Av. Juramento 1992 - 14.b, (1428)
BUENOS AIRES, Tel. (541)786 7633, Fax. (541)786 9367
Australia: 34 Waterloo Road, NORTH RYDE, NSW 2113,
Tel. (02)805 4455, Fax. (02)805 4466
Austria: Triester Str. 64, A-1101 WIEN, P.O. Box 213,
Tel, (01)60 101-1236, Fax. (01)60 101-1211
Belglum: Postbus 90050, 5600 PB EINDHOVEN, The Netherlands,
Tel. (31)40 783 749, Fax. (31)40 788 399
Brazil: Rua do Rocio 220 - 5* floor, Suite 51,
' CEP: 04552-903-SAO PAULO-SP, Brazil.
P.O. Box 7383 (01064-970).
Tel. (011)821-2333, Fax. (011)829-1849
Canada: PHILIPS SEMICONDUCTORS/COMPONENTS:
Tel. (800) 234-7381, Fax. (708) 296-8556
Chile: Av. Santa Maria 0760, SANTIAGO,
Tel. (02)773 816, Fax. (02)777 6730
Colombla: IPRELENSO LTDA, Carrera 21 No. 56-17,
77621 BOGOTA, Tel. (571)249 7624/(571)217 4609,
Fax. (571)217 4549
Prags Boul d 80, PB 1919, DK-2300 COPENHAGEN S,
Tel. (032)88 2636, Fax. (031)57 1949
Finland: Sinikalliontie 3, FIN-02630 ESPOO,
Tel. (9)0-50261, Fax. (9)0-520971
France: 4 Rue du Port-aux-Vins, BP317,
92156 SURESNES Cedex,
Tel. (01)4099 6161, Fax. (01)4099 6427
Germany: P.O. Box 10 63 23, 20043 HAMBURG,
Tel. (040)3296-0, Fax. (040)3296 213.
Greece: No. 15, 25th March Street, GR 17778 TAVROS,
Tel. (01)4894 339/4894 911, Fax. (01)4814 240
Hong Kong: PHILIPS HONG KONG Ltd., 6/F Philips Ind. Bidg.,
24-28 Kung Yip St., KWAI CHUNG, N.T.,
Tel. (852)424 5121, Fax. (852)428 6729
Indla: Philips INDIA Ltd, Shivsagar Estate, A Block ,
Dr. Annie Besant Rd. Worli, Bombay 400 018
Tel. (022)4938 541, Fax. (022)4938 722
Indonesia: Philips House, Jalan H.R. Rasuna Said Kav. 3-4,
P.O. Box 4252, JAKARTA 12950,
Tel. (021)5201 122, Fax. (021)5205 189
Ireland: Newstead, Clonskeagh, DUBLIN 14,
Tel. (01)640 000, Fax. (01)640 200
Raly: PHILIPS SEMICONDUCTORS S.r.l.,
Piazza IV Novembre 3, 20124 MILANO,
Tel. (0039)2 6752 2531, Fax. (0039)2 6752 2557
Japan: Philips Bidg 13-37, Kohnan2-chome, Minato-ku, TOKYO 108,
Tel. (03)3740 5028, Fax. (03)3740 0580
Korea: (Republic of) Philips House, 260-199 ltaewon-dong,
Yongsan-ku, SEOUL, Tel. (02)794-5011, Fax. (02)798-8022
Malaysia: No. 76 Jalan Universiti, 46200 PETALING JAYA,
SELANGOR, Tel. (03)750 5214, Fax. (03)757 4880
Mexico: 5300 Gateway East, Suite 200, EL PASO, TX 79905,
Tel. 9-5(800)234-7381, Fax. (708)296-8556
Netherlands: Postbus 90050, 5600 PB EINDHOVEN, Bldg. VB
Tel. (040)783749, Fax. (040)788399
New Zealand: 2 Wagener Place, C.P.O. Box 1041, AUCKLAND,
Tel. (09)849-4160, Fax. (09)849-7811
Norway: Box 1, Manglerud 0612, OSLO,
Tel. (022)74 8000, Fax. (022)74 8341

D

Pakistan: Philips Electrical Industries of Pakistan Ltd.,
Exchange Bldg. ST-2/A, Block 9, KDA Scheme 5, Clifton,
KARACHI 75600, Tel. (021)587 4641-49,

Fax. (021)577035/5874546.

Philippines: PHILIPS SEMICONDUCTORS PHILIPPINES Inc,
106 Valero St. Salcedo Village, P.O. Box 2108 MCC, MAKATI,
Metro MANILA, Tel. (02)810 0161, Fax. (02)817 3474

Portugal: PHILIPS PORTUGUESA, S.A.,

Rua dr. Anténio Loureiro Borges 5, Arquiparque - Miraflores,

Apartado 300, 2795 LINDA-A-VELHA,

Tel. (01)4163160/4163333, Fax. (01 )4163174/4163366.
Singapore: Lorong 1, Toa Payoh, SINGAPORE 1231,

Tel. (65)350 2000, Fax. (65)251 6500

South Africa: S.A. PHILIPS Pty Ltd.,

195-215 Main Road Martindale, 2092 JOHANNESBURG,
P.O. Box 7430 Johannesburg 2000,
Tel. (011)470-5911, Fax. (011)470-5494.
Spain: Baimes 22, 08007 BARCELONA,
Tel. (03)301 6312, Fax. (03)301 42 43
Sweden: Kottbygatan 7, Akalla. S-164 85 STOCKHOLM,
Tel. (0)8-632 2000, Fax. (0)8-632 2745
Switzerland: Alimendstrasse 140, CH-8027 ZURICH,
Tel. (01)488 2211, Fax. (01)481 77 30

Taiwan: PHILIPS TAIWAN Ltd., 23-30F, 66, Chung Hsiao West
Road, Sec. 1. Taipeh, Taiwan ROC, P.O. Box 22978,
TAIPEI 100, Tel. (02)388 7666, Fax. (02)382 4382.

Thalland: PHILIPS ELECTRONICS (THAILAND) Ltd.,

209/2 Sanpavuth-Bangna Road Prakanong,
Bangkok 10260, THAILAND,
Tel. (662)398-0141, Fax. (662)398-3319.

Turkey: Talatpasa Cad. No. 5, 80640 GULTEPE/ISTANBUL,
Tel. (0212)279 2770, Fax. (0212)269 3094

United Kingdom: Philips Semiconductors LTD.,

276 Bath Road, Hayes, MIDDLESEX UB3 5BX,
Tel. (081)730-5000, Fax. (081)754-8421

United States: 811 East Arques Avenue, SUNNYVALE,

CA 94088-3409, Tel. (800)234-7381, Fax. (708)296-8556

Uruguay: Coronel Mora 433, MONTEVIDEO,

Tel. (02)70-4044, Fax. (02)92 0601

For all other countries apply to: Philips Semiconductors,
N g and Sales, Building BE-p,

P.O. Box 218, 5600 MD, EINDHOVEN, The Netherlands,

Telex 35000 phtenl, Fax. +31-40-724825
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