TOSHIBA [ Mini catalog

Introduction of Toshiba Small Signal Schottky Barrier Diode

Toshiba offers a wide range of Schottky Barrier Diodes (SBD) mounted in small packages,
including low-voltage types and low leakage current types.

Toshiba, a leading company in Diodes

Since Toshiba started mass production of diodes in 1956,
it has been one of the major diode vendors who have
continued to market products as a pioneer in the industry
since the early days of semiconductors. We will continue
to provide a wide range of highly reliable diode products
based on our experience in delivering products to many
customers.

High-quality, stable production system at plants in
Japan and Thailand

Our diode products are mainly surface mount type small
packages. We will provide high-quality, stable production at
our plants in Japan and Thailand.

Schottky barrier diode overview

A diode is a two-terminal semiconductor device with one PN junction or an alternative
junction. They are broadly classified as shown in the figure below. A Schottky barrier
diode is utilizing a Schottky barrier created by junction between a metal and
semiconductor. Compared to PN-junction diode, this diode has a lower forward-voltage
(Vg) and faster switching performance. Therefore, power supply circuits can be made
more efficient and more compact, and they are widely used in IoT, communication
equipment, power supplies, industrial applications, etc.
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Basic Structure and Operation of Schottky Barrier Diode (SBD)

A schottky barrier diode has the same properties as PN junction diodes in that current flows
(forward direction) and no current flows (reverse direction) according to the direction of the
applied voltage. Therefore it is also used as rectifying devices. The electrode terminals are
called the anode(A) and cathode(K), and current flows when the anode electrode has a
positive voltage.

Apply voltage in reverse direction Apply voltage in forward direction Anode (A) Cathode (K)

Current flows
Anode Metal |—> Anode
/ Schottky barrier | Diode symbol mark

1 Depletion layer __ |

S T Cathode mark
| ¥

g N

L Cathode Cathode
No current flows

Structural drawing of SBD (example) Diode Package (Example)
A depletion layer is created in a part of semiconductor by the junction (Schottky junction) of
a metal and a semiconductor, enabling rectifying operations to be performed in the same way
as a PN junction diode. A energy barrier called a Schottky barrier is formed at the junction,
and current can be flow through by applying a voltage. However, it has the advantage of low
forward voltage (Vg) and high speed switching characteristic because it allows current to flow
with less energy than a PN junction diode. By utilizing such characteristics, it contribute to
higher efficiency and miniaturization of power supply circuits, etc.

Since the reverse current (IR) increases than PN junction diode, it is sensitive to heat
(thermal runaway). Therefore, attention must be paid to thermal design and operating
conditions.
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Schottky Barrier Diode Current vs. Voltage Characteristics (Example)

The characteristic of V¢ vs. I; depend on the metallic material. We offer a lineup of low VF and
low IR products in a various packages and ratings. We would appreciate you to select the
suitable product from the selection table for the Schottky barrier diodes next section.
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Schottky Barrier Diode Selection Table (1)

Click
| to | aehumoer | remne | o | max | Lol e || e | B
CUHS20F60 |High Voltage / High current| 0.52 70 2| us2H 2.5x1.4%0.6
2.0A CUHS20S60 | High voltage/ Low VF | 0.46 650 2| us2H 2.5x1.4%0.6
60V CUHS15F60 |High Voltage / High current| 0.66 50 |Single| 2 | USs2H 2.5x1.4x0.6
1.5A CUHS15560 | High voltage/ Low VF | 0.60 450 2 | us2H 2.5%1.4%0.6
1.0A| CUHS10F60 | High voltage/ Low VF | 0.56 40 2| US2H 2.5%1.4x0.6 | Eekais
5 0A CUHS20F40 | High current/ Low IR | 0.47 60 Single 2| us2H 2.5x1.4%0.6
' CUHS20S40 | High current/ Low VF | 0.40 300 2| US2H 2.5x1.4%0.6
CCS15F40 | High current/ Low IR | 0.59 25 2| cst2Cc | 1.6x0.8x0.48
CCS15540 High current/ Low VF 0.47 200 2 | CST2C | 1.6x 0.8 x 0.48 | ks
1.5A| CUS15540 | High current/ Low VF | 0.47 200 |[Single| 2 usc 2.5x1.25%0.9
CUHS15F40 | High current/ Low IR 0.57 50 2 US2H 2.5%x1.4%0.6 S Online
CUHS15540 | High current/ Low VF | 0.45 200 2| US2H 2.5%1.4x0.6 | Eekiis
CLS10F40 | High current/ Low IR | 0.52 25 2| CLE |[1.0x0.6x0.28
aov CBS10F40 | High current/ Low IR | 0.63 20 2| CST2B | 1.2x0.8x0.38
1.0A| CBS10S40 | High current/ Low VF | 0.48 150 |Single| 2 | csT2B | 1.2x 0.8x0.38
CUS10F40 | High current/ Low IR | 0.60 20 2 usc 2.5x1.25%0.9
CUS10S40 | High current/ Low VF | 0.45 150 2 usc 2.5x1.25x0.9 | A
CTS05F40 | High speed switching / Low IR | ~ 0.74 15 2| cst2 |1.0x0.6x0.38
0.5A CTS05540 | High speed switching | 0.56 50 Single 2| cst2 |1.0x0.6x0.38
' CUSO5F40 | High speed switching/ Low IR|  0.74 15 2 usc 2.5x1.25%0.9
CUS05540 | High speed switching | 0.56 50 2 usc 2.5x1.25%0.9
5 0A CUHS20F30 | High current/ Low IR | 0.40 60 Single 2 | us2H 2.5%1.4%0.6
CUHS20S30 | High current/ Low VF | 0.34 500 2| us2H 2.5x1.4x0.6
CCS15530 | High current/ Low VF | 0.39 500 2| csT2C | 1.6 x0.8x0.48
| 5a CUS15530 | High current/ Low VF | 0.39 500 Single 2 usc 2.5x1.25%0.9 | EXim
CUHS15F30 | High current/ Low IR | 0.46 50 2 | us2H 2.5%1.4%0.6
CUHS15S30 | High current/ Low VF | 0.37 500 2| us2H 2.5x1.4x0.6
30V CBS10S30 | High current/ Low VF | 0.39 500 2| cst2B | 1.2x0.8x0.38
1.0A| CUS10F30 High current/ Low VF 0.43 50 |[Single| 2 usc 2.5x1.25x0.9 I Onine
CUS10S30 | High current/ Low VF | 0.37 500 2 usc 2.5x1.25%0.9
CTS05530 | High speed switching | 0.41 300 2| csT2 | 1.0x0.6x0.38
0.5A CBSO05F30 | High speed switching 0.38 50 Single 2| CST2B | 1.2x0.8x0.38
CUSO05F30 High speed switching 0.38 50 2 usc 2.5x1.25x0.9 I Onine
CUS05S30 | High speed switching | 0.41 300 2 usc 2.5%1.25%0.9
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Schottky Barrier Diode Selection Table (2)

Click
| to | aehumoer | remne | o | max | Lol e || e | B
1SS417CT | High speed switching/ Low IR|  0.56 5 2| CcST2 | 1.0x0.6x0.38
155417 | High speed switching/ Low IR| 0.56 5 Single 2 | SOD-923| 1.0x0.6x0.4
40v |0.1A| CES388 High speed switching | 0.54 5 2 ESC 1.6x0.8x0.6
CUS357 High speed switching | 0.54 5 2 usc 2.5%1.25%0.9
155423 High speed switching | 0.56 5 |Single| 3 SSM 1.6x1.6x0.7
CTS521 High speed switching / Low VF|  0.45 30 2 CST2 1.0x 0.6 x 0.38
CES521 High speed switching / Low VF| 0.45 30 2 ESC 1.6x0.8x0.6
0.9A CUS521  |High speed switching/ Low VF[ 0.45 30 Single 2 usc 2.5%1.25%0.9
' CTS520 High speed switching 0.52 5 2 CST2 1.0 x 0.6 x 0.38 | Rk
CES520 Low leak current 0.52 5 2 ESC 1.6x0.8x0.6
30V CUS520 Low leak current 0.52 5 2 usc 2.5x1.25x0.9
1SS416CT  |High speed switching/ Low VF| 0.38 50 Single 2 CST2 1.0x 0.6 x0.38
155416 High speed switching / Low VF| 0.38 50 2 | SOD-923| 1.0x0.6x0.4 B §tne
0.1A 155422 Low forward voltage | 0.38 50 |Series| 3 SSM 1.6x1.6x0.7
DSF01S30SL | Low forward voltage 0.41 50 Single 2 SL2  [0.62x0.32x0.3
DSR0O1S30SL Low leak current 0.51 0.7 2 SL2 0.62x0.32x0.3
0.3A 155404 High current/ Low VF 0.38 50 Single| 2 UsC 2.5%1.25%0.9
0.2A 155424 High current/ Low VF 0.42 50 |Single| 2 ESC 1.6x0.8x0.6
1SS413CT | High speed switching/ Low IR 0.5 0.5 2| cst2 [1.0x0.6x0.38
20V 0.05A 1SS413 | High speed switching/ LowIR| 0.5 0.5 Single 2 | soD-923 | 1.0x0.6x 0.4
155405 High speed switching / Low IR 0.5 0.5 2 ESC 1.6x0.8x0.6 ' Gitne
1SS406 | High speed switching/ LowIR| 0.5 0.5 2 usc 2.5x1.25x0.9
155389 Low forward voltage 0.35 20 Single 2 ESC 1.6x0.8x0.6
155367 Low forward voltage 0.35 20 2 usc 2.5%1.25x%0.9
10V/10.1A1 155385FV | Low forward voltage | 0.35 | 20 COKm. 3| VESM | 1.2x1.2x0.5
155385 Low forward voltage 0.35 20 CoKm. 3 SSM 1.6x1.6x0.7 B/ Bhtne

Pin assignment:
1 1
21 A
Single Series Cathode common
(K com.)
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Schottky Barrier Diode Selection Table (3)

Click
VF IR
Int. . | Package Package Bu
VR Io | Part Number Feature t(c)) ?:J% Circuit Pin (Toshiba) |[dimension (mm)| Online
155322 High speed switching 0.54 5 Single | 3 USM 2.0%x2.1x0.9  $ine
1SS393 High speed switching 0.54 5 co}:n 3 USM 2.0x2.1x0.9 | Ekdin
aov lo.1a 155294 High speed switching | 0.54 5 Single | 3 | S-Mini | 2.9x2.5x1.1
155392 High speed switching 0.54 5 Cofn 3| S-Mini 2.9%2.5x1.1
HN2S02JE | High speed switching | 0.54 5 S . 5 ESV 1.6x1.6x0.55
eparate
HN2S02FU | High speed switching 0.54 5 P 6 use 2.0x2.1x0.9
TBAT54 Low IR / Low VF 0.45 2 Single | 3 | soT23 | 2.9x2.4x0.9
K 7
sov o2 TBAT54C Low IR / Low VF 0.45 2 wom. | 3| SOT23 [ 2.9x2.4x0.9
' TBAT54S Low IR / Low VF 0.45 2 Series | 3 | SOT23 2.9%2.4x0.9
A 7
TBATS54A Low IR / Low VF 0.45 2 com. | 3| SOT23 [ 2.9x2.4x0.9
0.3A 155401 High current/ Low VF | 0.38 50 Single | 3 USM 2.0%2.1x0.9
20V | 0.2A| HN2S04FU | High current/ Low VF | 0.36 50 < . 6 use 2.0%x2.1x0.9
eparate
0.05A| HN2SO03FU | High speed switching/ LowIR| 0.5 0.5 P 6 use6 2.0%x2.1x0.9
155395 Low forward voltage 0.35 20 Single | 3 USM 2.0%2.1x0.9 | ki
155378 Low forward voltage 0.35 20 Cofn 3 USM 2.0%x2.1x0.9
155372 Low forward voltage 0.35 20 | Series | 3 USM 2.0x2.1x0.9
1A 155394 Low forward voltage 0.35 20 | Single | 3 | S-Mini 2.9%x2.5x1.1
10V 1SS377 Low forward voltage 0.35 20 cofn 3| S-Mini 2.9%2.5x1.1
155374 Low forward voltage 0.35 20 | Series | 3 | S-Mini 2.9%2.5x1.1
HN2SO01FU | Low forward voltage 0.35 20 < . 6 us6 2.0%2.1x0.9
eparate
HN2S01F Low forward voltage 0.35 20 P 6 SM6 2.9%2.8%x1.1 Y Gine
0.05A] 1SS321 Low leak current 0.63 0.5 Co'fn 3| S-Mini | 2.9x2.5x1.1

Pin assignment:

i 0 | ! o
@ ﬂ( 73(&% ?[%\ %xﬂ\ ¥ ¥ ¥
| | [ — [ p— -

Single Cathode common Series Anode common Separate
(K com.) (A com.)

LINK
@ Parametric search

@ Application Notes
® Frequently Asked Question (FAQ) of Diodes

® Cross-reference search | Click
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RESTRICTIONS ON PRODUCT USE
Toshiba Corporation and its subsidiaries and affiliates are collectively referred to as “TOSHIBA”.

Hardware, software and systems described in this document are collectively referred to as “Product”.

"-TOSHIBA reserves the right to make changes to the information in this document and related Product without notice.
-This document and any information herein may not be reproduced without prior written permission from TOSHIBA. Even
with TOSHIBA's written permission, reproduction is permissible only if reproduction is without alteration/omission.
‘Though TOSHIBA works continually to improve Product's quality and reliability, Product can malfunction or fail. Customers
are responsible for complying with safety standards and for providing adequate designs and safeguards for their
hardware, software and systems which minimize risk and avoid situations in which a malfunction or failure of Product
could cause loss of human life, bodily injury or damage to property, including data loss or corruption. Before customers
use the Product, create designs including the Product, or incorporate the Product into their own applications, customers
must also refer to and comply with (a) the latest versions of all relevant TOSHIBA information, including without
limitation, this document, the specifications, the data sheets and application notes for Product and the precautions and
conditions set forth in the "TOSHIBA Semiconductor Reliability Handbook" and (b) the instructions for the application with
which the Product will be used with or for. Customers are solely responsible for all aspects of their own product design or
applications, including but not limited to (a) determining the appropriateness of the use of this Product in such design or
applications; (b) evaluating and determining the applicability of any information contained in this document, or in charts,
diagrams, programs, algorithms, sample application circuits, or any other referenced documents; and (c) validating all
operating parameters for such designs and applications. TOSHIBA ASSUMES NO LIABILITY FOR CUSTOMERS' PRODUCT
DESIGN OR APPLICATIONS.

-PRODUCT IS NEITHER INTENDED NOR WARRANTED FOR USE IN EQUIPMENTS OR SYSTEMS THAT REQUIRE
EXTRAORDINARILY HIGH LEVELS OF QUALITY AND/OR RELIABILITY, AND/OR A MALFUNCTION OR FAILURE OF WHICH
MAY CAUSE LOSS OF HUMAN LIFE, BODILY INJURY, SERIOUS PROPERTY DAMAGE AND/OR SERIOUS PUBLIC IMPACT
("UNINTENDED USE"). Except for specific applications as expressly stated in this document, Unintended Use includes,
without limitation, equipment used in nuclear facilities, equipment used in the aerospace industry, lifesaving and/or life
supporting medical equipment, equipment used for automobiles, trains, ships and other transportation, traffic signaling
equipment, equipment used to control combustions or explosions, safety devices, elevators and escalators, and devices
related to power plant. IF YOU USE PRODUCT FOR UNINTENDED USE, TOSHIBA ASSUMES NO LIABILITY FOR PRODUCT.
For details, please contact your TOSHIBA sales representative or contact us via our website.

-Do not disassemble, analyze, reverse-engineer, alter, modify, translate or copy Product, whether in whole or in part.

-Product shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable laws or regulations.

-The information contained herein is presented only as guidance for Product use. No responsibility is assumed by TOSHIBA
for any infringement of patents or any other intellectual property rights of third parties that may result from the use of
Product. No license to any intellectual property right is granted by this document, whether express or implied, by estoppel
or otherwise.

-ABSENT A WRITTEN SIGNED AGREEMENT, EXCEPT AS PROVIDED IN THE RELEVANT TERMS AND CONDITIONS OF SALE
FOR PRODUCT, AND TO THE MAXIMUM EXTENT ALLOWABLE BY LAW, TOSHIBA (1) ASSUMES NO LIABILITY
WHATSOEVER, INCLUDING WITHOUT LIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR INCIDENTAL DAMAGES
OR LOSS, INCLUDING WITHOUT LIMITATION, LOSS OF PROFITS, LOSS OF OPPORTUNITIES, BUSINESS INTERRUPTION
AND LOSS OF DATA, AND (2) DISCLAIMS ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS
RELATED TO SALE, USE OF PRODUCT, OR INFORMATION, INCLUDING WARRANTIES OR CONDITIONS OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, ACCURACY OF INFORMATION, OR NONINFRINGEMENT.

Do not use or otherwise make available Product or related software or technology for any military purposes, including
without limitation, for the design, development, use, stockpiling or manufacturing of nuclear, chemical, or biological
weapons or missile technology products (mass destruction weapons). Product and related software and technology may
be controlled under the applicable export laws and regulations including, without limitation, the Japanese Foreign
Exchange and Foreign Trade Law and the U.S. Export Administration Regulations. Export and re-export of Product or
related software or technology are strictly prohibited except in compliance with all applicable export laws and regulations.

-Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS compatibility
of Product. Please use Product in compliance with all applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive. TOSHIBA ASSUMES NO LIABILITY FOR
DAMAGES OR LOSSES OCCURRING AS A RESULT OF NONCOMPLIANCE WITH APPLICABLE LAWS AND REGULATIONS.
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