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Toshiba's TVS diodes protect electronic devices from ESD and surge.
RZDTVSILF—RIF. EFFNARAZESDVPY—IHNSFUET,

| what are TS diodes? TVsgr#—Ke&ld?

TVS diodes (ESD protection diodes) protect sensitive devices from damage or malfunction due to ESD and other surge voltage spikes
introduced from 1/O ports. Fabricated with a unique process technology, Toshiba's TVS diodes provide high ESD tolerance. Toshiba offers a
wide range of TVS diodes suitable for various applications ranging from standard types to those suitable for the protection of high-speed
signal lines. Toshiba also provides various packaging options ideal for high-density board assembly.
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TVS: Transient Voltage Suppressor ¢@g@Ems) ESD: Electro-Static Discharge (#&xi®)

I Where are TVS diodes used? &EZICfEHNBD?

Static electricity discharged from a human body is sometimes introduced from the I/O connector and travels through the connector into
on-board devices. For ESD protection, TVS diodes are inserted between the I/O connector and internal circuitry.
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I In what types of equipment are TVS diodes used? EAREEICEDNTNZD?

In order to protect signal power supply lines from ESD and surge voltage, TVS diodes are utilized in various electronic devices, including
mobile devices such as smartphones and tablets; communication equipment such as wireless LAN and NFC devices; and automotive
electronics incorporating CAN and LIN buses.
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» Data communication lines such as USB and HDMI USB. HDMI 2&D 5 —S@ERS A~
» Antennas of wireless LAN and NFC devices #&LANYNFCiE D775
» CAN and LIN communication lines in automotive electronics E#CAN/LINDBES A &
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USB : Universal Serial Bus (2=/\—t)L->U7)L-/X2) HDMI : High-Definition Multimedia Interface @#@EvILF*7474>971—2)
NFC : Near Field Communication Gasegtssss) CAN : Controller Area Network (sii+y ho—omisE s LIN @ Local Interconnect Network (@it 7%y hO—I0iE{EH1E)
VR : Virtual Reality (R@R%)

Toshiba's product portfolio of TVS diodes includes automotive-grade TVS diodes compliant with the AEC-Q101 reliability standard. For details, visit our website.
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I What features do Toshiba's TVS diodes have? EZDTVSS1F—RDIIFEIE?

@ High circuit protection performance BUEE{REMARE

Toshiba's TVS diodes provide ESD immunity higher than the Level 4 l ESD Tolerance #E&E
requirements of IEC 61000-4-2 (contact discharge), allowing robust
protection of on-board devices.
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IEC 61000-4-2 (contact discharge #fitz@)
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With ESD immunity of higher than 8 kV, Toshiba's TVS diodes meet 4kv
the Level 4 requirements of IEC 61000-4-2 (contact discharge). oy
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(2) Excellent signal integrity preservation {SSREORIR

Toshiba's TVS diodes combine low dynamic resistance (Royn) and low capacitance (Ct), making it possible to preserve signal integrity.
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Diodes with lower total capacitance exhibit lower power loss. Diodes with lower dynamic resistance absorb more ESD and surge.
BRFEBENNSVIEE, BHEENNSLBYET, FAFZVIIEAHINSTVIEE, ESDP Y —IEZRIRUPTBIET .

@ Wide packaging options EEGNvI—ISAI7vS

Toshiba offers TVS diodes in various packages suitable for high-density board assembly that simplify board layout.
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Il Reduction in Package Size l Package for Multibit TVS Diode Array (Flow-through pinout)
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Toshiba has introduced packages with progressively smaller form factors Multibit TVS diode arrays are suitable for use in USB and other buses consisting
to meet the needs of ever-smaller mobile devices. of multiple signal lines. The flow-through pinout simplifies board layout.
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I Selecting TVS diodes? TVSS9AF—RDEVAIE?

m Are TVS diodes with higher ESD Which voltage rating is significant in selecting a TVS m Why do TVS diodes differ in response speed?
immunity better? diode? AE—RHESDTIH?
ESDiBFAZVHHLIN? EQBEEBNEVND?

Yes. TVS diodes with higher ESD A TVS diodes have working peak reverse voltage (Vrwm). Use The total capacitance (Ct) of a diode affects its
immunity provide higher circuit TVS diodes with a Vrwm value higher than the voltage of the response speed. Use low-capacitance TVS diodes
protection performance. signal or power supply lines to be protected. in high-speed communication lines.
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E What is dynamic resistance? m Why are TVS diodes available in unidirectional and bidirectional configurations?
FAFSYIIERERATIN? BHEEERFANBEDTTH?

It is a resistance component of a TVS diode. TVS diodes must divert a An electric signal travels back and forth between the positive and negative terminals of
surge current to ground instantly, and those with lower dynamic an antenna line. Use bidirectional TVS diodes for antenna lines. Unidirectional TVS

resistance (Royn) absorb a surge current more easily. diodes are typically used for other applications.
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TVS Diodes (ESD Protection Diodes) Product Lineup
TVS 9474 —R (ESD (RERYIF—F) HRSAV7vY

Size (mm x mm) 0.44 % 0.23 0.62 x 0.32 1.0x 0.6 1.0x 0.6 1.6x0.8 2.5x1.25 2.1x2.0 0.79 x 0.79 1.6x1.6 1.3x0.8 1.25x 1.0 2.5x1.0
- Package Name SOD-992 SOD-962 SOD-882 SOD.923 SOD-963 SOD-323 SOT-323 - SOT-563 - - -
Transmission | 5 o jication (Toshiba) (CL2A) (SL2) (CST2) (CST2C) (USc) (USMm) (WCSP4) (ES6) (DFN5) (DFNG6) (DFN10)
Sgzed R
(R - y > o
VRwM | CT | Rown ' y y . o o ¥
V) | PF) | @ | O -
0p |08 DF2B5M4SL DF2B5M4CT DF10G5M4N
' 0.8 DF5G5M4N DF6D5M4N
0.5 DF2B5M5SL**
36 | 03
0.75 DF2B5M5CLA*
035 | 03 DF2S5M4SL DF2S5M4CT
06 | 0.3 DF2S5M5SL**
USB 3.1 01 | 07 DF2B7M3SL
™
vl I 05 DF2B6M4SL DF2B6M4CT DF10G6M4N
RF Antenna 02 | 08 DF5G6M4N DF6D6M4N
- 1.0 DF2B7M2SL DF4D7M2G** DF5G7M2N
' 0s |08 DF2B6M5SL**
~ | o7s DF2B6M5CLA™
035 | 03 DF2S6M4SL DF2S6M4CT
06 | 0.3 DF2S6M5SL**
185 | 02 | 0.2 DF2B20M4SL
USB3.0 5 03 | 08 DF2B6.8MIACT DF6D7MIN DF10G7MIN
DisplayPort™
19 8 03 | 25 DF2B12M1CT
05t02.5 USB 2.0
GHz HDMI™ 1.4
DisplayPort™ 5 05 | 0.35 DF2S7MSL DF2S6.8MFS
1.0
0.3 DF2S6.8UCT DF2S6.8UFS
50 | 25
USB 2.0 - DF3A6.8UFU
i ™
Quick Charge 0.2 DF2B6USL
2.0 55 | 15
Pump Express™ 0.25 DF6D6UFE
19 | 1.6 | 05 DF2S24UCT
L 10 | - DF3A3.6FU
(10)
115 | - DF3A3.3FU
15 | 45 | 0.2 DF2S5.1ASL DF2S5.1CT DF2S5.1FS
(35" | 8.0 - DF3A5.6LFU
35 | 40 | 025 DF2S5.6ASL DF2S5.6CT DF2S5.6FS
.| 60 - DF3A6.8LFU
(5.0)
6.5 - DF3A6.2LFU
90 | 0.3 DF2B6.8ACT DF2B6.8AFS
up to 2 USB 1.1 50 | 25 | 05 DF256.8ASL DF2S6.8CT DF2S6.8FS
GHz SI’:A”_‘(’:'; g 32 | 03 DF256.2ASL DF256.2CT DF2S6.2FS
Power Supply | 5.3 6 0.3 DF2B7SL
55 | 85 | 02 DF2B7ASL DF2B7ACT DF2B7AFS DF2B7AFU
65 | 20 | 08 DF2S8.2ASL DF2S8.2CT DF2S8.2FS
16 - DF2S10FS
15 - DF2S12FS DF2S12FU
12 | 10 - DF2S16FS
15 9 - DF2S20FS
19 | 85 - DF2S24FS
23 7 - DF2S30FS
55 | 600 | 0.08 DF2S6P2CTC* DF2S6P2FU*
10 | 350 | 0.08 DF2S12P2CTC* DF2S12P2FU**
Power Supply
12.6 | 270 | 0.08 DF2S14P2CTC* DF2S14P2FU**
21 | 160 | 0.13 DF2S23P2CTC* DF2S23P2FU**
CANILIN 12 9 0.8 DF2B18FU DF3D18FU
”thng'S Interface 24 9 11 DF2B29FU DF3D29FU
Power Supply [ 59 7 | 15 DF2B36FU DF3D36FU

VrRwwm: Working Peak Reverse Voltage ©—og&ieEr
Cr: Total Capacitance ixFHsm
Royn: Dynamic Resistance 517 =v7igi

% HDMI™ is a trademark or a registered trademark of HDMI Licensing LLC. HDMI™ (&, HDMI Licensing LLC. DE#RE Iz BiFEIETT .

% Thunderbolt™ is a trademark or a registered trademark of Intel Corporation. Thunderbolt™ &, Intel Corporation DEiRE /(3 EFRIF T I

* DisplayPort™ is a trademark or a registered trademark of Video Electronics Standards Association. DisplayPort™ (&. Video Electronics Standards Association (VESA) DERE/z(d EiFFEHE T o

% Quick Charge™ is a trademark or a registered trademark of Qualcomm Technologies, Inc. Quick Charge™ &, Qualcomm Technologies, Inc. DEIRE - (G EFER T Y.

% Pump Express™ is a trademark or a registered trademark of MediaTek Inc. Pump Express™ (&, MediaTek Inc. DE#Ra /23 SRR T o

** Under development s+

*1: Reference value =1

This catalog contains the latest information available as of September 1, 2017.
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TVS Diodes (ESD Protection Diodes)
TVSY'1A4—K (ESDIRERY 1A4—K)

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, 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, devices related to electric
power, and equipment used in finance-related fields. IF YOU USE PRODUCT FOR UNINTENDED
USE, TOSHIBA ASSUMES NO LIABILITY FOR PRODUCT. For details, please contact your
TOSHIBA sales representative.

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.

TOSHIBA
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Homepage on TVS diodes

The QR code shown at right provides the URL for
instant access to the TVS diode page of the website
of Toshiba Electronic Devices & Storage Corporation.
Our website contains the introduction video and also
information about products not listed herein.
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