
Toshiba's circuit protection solutions and switch solutions

Importance of circuit protection
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*A thermistor is an element whose electrical resistance value changes as the temperature changes. PTC thermistors behave such that electric 
resistivity increases as the temperature rises.

The following are typical protection solutions composed of Toshiba's semiconductor products. This is a 
combined solution of a "common drain MOSFET + gate driver IC" with a reverse current protection function and 
an overvoltage protection function while achieving a low RON.

Toshiba‘s protection solutions also include the eFuse IC, which provides superior protection functions such as 
short circuit protection, overcurrent protection, overvoltage protection and slew rate control. The 
Thermoflagger™ IC uses a PTC thermistor (*) to detect overheating of loads. Zener diodes, ESD protection diodes 
and Schottky barrier diodes (SBD) are also included to enhance the above protection functions.

Toshiba's circuit protection solutions offer high quality and reliability, and can accommodate a wide range of 
circuits. 

Various protection functions are designed to prevent damage from overvoltage, overcurrent, short-circuit, 
overheating, inrush current, ESD, etc.

In addition, Toshiba's proprietary discrete and IC technologies are used to develop the semiconductor 
components that make up Toshiba's protection solutions.

Toshiba's semiconductor product line covers a wide range of protection functions. Its small package sizes 
make it easy to place components, save design time and effort.

Toshiba's circuit protection solutions

Example circuit protection solution

・Overheat monitoring of the circuit system

・Suppression of negative voltage generation 
during turn-off

・Overcurrent protection
・Inrush current reduction circuit
・High input voltage (4 to 36V)

・Reverse current blocking function, 
・Overvoltage protection function

・Short-circuit protection function, overcurrent protection function,
・Overvoltage protection function and slew rate control function

・Overvoltage protection
・Surge protection

・ESD Protected
・Surge protection

Mini catalog
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Key features that are ideal for various protection solutions

✓ Ultra-low RON common-drain MOSFET

✓ Nch MOSFET gate driver IC with selectable OVP thresholds

✓ Zener diode with high power package US2H

✓ eFuse IC with abundant protection functions such as short-circuit protection

Parts list for each product

Main applications that require protection solutions

Notebook PCs, mobile devices, home appliances, industrial devices, consumer devices, IoT, wearable devices, 

USB power supplies

Product Number Structure VSSS

※

VGSS

※

IS

※

RSS(ON) (typ)
Vgs=3.8V

RSS(ON) (typ)

Vgs=4.5V

Package

(V) (V) (A) (mΩ) (mΩ)

SSM6N951L 

N-channel
Common 

drain

12 ±8 8 4.6 4.4
Chip LGA 6pin

(TCSP6A-172101)
(2.14x1.67x0.11mm)

SSM10N954L 12 ±8 13.5 2.2 2.1

Chip LGA 10pin
(TCSPAC-153001)

(2.98x1.49x
0.11mm)

SSM14N956L 12 ±8 19 1.1 1.0
Chip LGA 14pin

(TCSPED-302701)
(3.00x2.74x0.085mm)

Common-drain MOSFET

Product 

Number

Overvoltage protection 

OVLO(Over Voltage Lock 

Out) detected

Threshold voltage

Falling min/max

Gate drive-voltage 

VGS (typ)

Recommended 

input-voltage 

VIN

External

N-ch MOSFET

Recommended 

Ratings

Package

(V) (V) (V) (V)

TCK420G 26.5/28.5

10

24
VDSS:40/30

VGSS:±20

WCSP6G

(1.2x0.8x0.
55mm)

TCK421G 22.34/24.05 20
VDSS:30/25

VGSS:±20

TCK422G 13.61/14.91 12
VDSS:30/25

VGSS:±20

TCK423G 13.61/14.91

5.6

12
VDSS:25/20

VGSS:±8/10/12

TCK424G 10.35/11.47 9
VDSS:20/12

VGSS:±8/10/12

TCK425G 5.76/6.87 5
VDSS:12
VGSS:±8

Nch FET gate driver IC

Chip LGA 

6pin(TCSP6A-

172101)

Chip LGA 

10pin(TCSPAC

-153001)

Chip LGA 

14pin(TCSPED-

302701)

WCSP6E

※Absolute maximum rating

https://toshiba.semicon-storage.com/ap-en/semiconductor/product/mosfets/detail.SSM6N951L.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/mosfets/detail.SSM10N954L.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/mosfets/detail.SSM14N956L.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/power-management-ics/load-switch-ics/detail.TCK420G.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/power-management-ics/load-switch-ics/detail.TCK421G.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/power-management-ics/load-switch-ics/detail.TCK422G.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/power-management-ics/load-switch-ics/detail.TCK423G.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/power-management-ics/load-switch-ics/detail.TCK424G.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/power-management-ics/load-switch-ics/detail.TCK425G.html
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Product 

Number

Operating 

voltage range

(VDD)

PTCO

Output current 

(IPTCO) (typ)

PTC thermistor 

selection

(25℃)

FLAG hold 

function

FLAG signal-out 

(PTCGOOD)

Package

(V) (μA) (Ω)

TCTH021AE

1.7～5.5 10 470 to 940
-

Push-pull ESV

(SOT-553)

(1.6x1.6x0.55

mm)

TCTH021BE

Open drain
TCTH022BE ✔ Yes

Thermoflager ™ (Overheat Monitoring IC)

Product 

Number

Zener-voltage VZ Dynamic Resistor 

RDYN (typ)

Clamp-

voltage VC 

(typ)

Pin-to-pin 

capacitance Cｔ
(typ)

Package

Measuring 

current IZ

(V) (ｍA) (Ω) (V) (pF)

CUHZ5V6 5.3～6.0

10

0.02 5.7 860

US2H

(SOD-323HE)

(2.5x1.4x0.60m

m)

CUHZ6V2 5.8～6.6 0.02 6.1 735

CUHZ6V8 6.4～7.2 0.014 7.2 585

CUHZ8V2 7.7～8.7 0.035 8.5 450

CUHZ12V 11.4～12.6 0.13 13.6 280

CUHZ16V 15.3～17.1 0.085 17 210

CUHZ20V 18.8～21.2 0.13 20.6 180

CUHZ24V 22.8～25.6 0.14 25.5 150

CUHZ30V 28.0～32.0 0.21 33.8 125

CUHZ36V 34.0～38.0 9 0.39 41.2 105

Zener diode

Product 

Number

Structure VRWM

(max)

Ct @0V 

(typ)

RDYN

(Typ)

VC (typ) 

@ITLP16A

VESD (Min)

@IEC61000-4-2 

(contact-discharge)

Package

(V) (pF) (Ω) (V) (kV)

DF2B5M4ASL

Both 

directions

3.6 0.15 0.7 20 ±16

SL2

(SOD-962)

(0.62x0.32x0.

3mm)

DF2B6M4ASL 5.5 0.15 0.7 20 ±15

DF2B12M4SL 11.0 0.2 0.65 27.0 ±15

DF2B20M4SL 18.5 0.2 0.2 27.6 ±15

DF2B26M4SL 24.0 0.2 0.2 31.5 ±15

ESD protective diode

ESV

US2H

SL2

https://toshiba.semicon-storage.com/ap-en/semiconductor/product/linear-ics/detail.TCTH021AE.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/linear-ics/detail.TCTH021BE.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/linear-ics/detail.TCTH022BE.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/diodes/detail.CUHZ5V6.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/diodes/detail.CUHZ6V2.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/diodes/detail.CUHZ6V8.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/diodes/detail.CUHZ8V2.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/diodes/detail.CUHZ12V.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/diodes/detail.CUHZ16V.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/diodes/detail.CUHZ20V.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/diodes/detail.CUHZ24V.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/diodes/detail.CUHZ30V.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/diodes/detail.CUHZ36V.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/diodes/tvs-diodes-esd-protection-diodes/detail.DF2B5M4ASL.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/diodes/tvs-diodes-esd-protection-diodes/detail.DF2B6M4ASL.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/diodes/tvs-diodes-esd-protection-diodes/detail.DF2B12M4SL.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/diodes/tvs-diodes-esd-protection-diodes/detail.DF2B20M4SL.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/diodes/tvs-diodes-esd-protection-diodes/detail.DF2B26M4SL.html


ThermoflaggerTM is a trademark of TOSHIBA Electronic Devices & Storage Corporation.
Other company names, product names, service names may be trademarks of their respective companies.
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Schottky barrier diode (SBD)

Product Number Maximum 

rating

Electrical Characteristics Package

VR

(V)
Io

(A)
VF (V) (Typ) IR

(μA) (Max.)
@IF=1A @IF=2A

CUHS20S30 30 2.0 0.28 0.34 500 @VR =30V

US2H

(SOD-323HE)

(2.5x1.4x0.60

mm)

CUHS15S30 30 1.5 0.33 0.37@1.5A 500 @VR =30V

CUHS20S40 40 2.0 0.32 0.40 300 @VR =40V

CUHS15S40 40 1.5 0.38 0.45@1.5A 200 @VR =40V

CUHS20F30 30 2.0 0.35 0.40 60 @VR =30V

CUHS15F30 30 1.5 0.42 0.46@1.5A 50 @VR =30V

CUHS20F40 40 2.0 0.38 0.47 60 @VR =40V

CUHS15F40 40 1.5 0.49 0.57 50 @VR =40V

Product 
Number

Input 
voltage 
range

Output 
current

Output 
voltage

Output 
voltage 
tolerance 
@10 mA

IBON

(Typ)
Operating 

temperature 

range

Package

(V) (mA) (V) (μA) (°C)

TCR1HF18B

4～36 150

1.8

±1% 1 -40～125

SMV

(SOT23-5)

(2.9x2.8x1.1

mm)

TCR1HF33B
3.3

TCR1HF50B 5.0

LDO

Electrical/Switching Characteristics Additional functions

Product 
name

VIN (V)
(min)

VIN (V)
(max)

RON (mΩ)
(Typ)

IQ (mA)
(Typ)

OAD RCB OVC/OVP OCL
Return 

operation
FLAG Package

TCKE800NA

4.4

18 28

0.49

Y
Option
(OFF)

N

0.5A-5A
Adjustable

Auto-retry

N
WSON10B

(3.0x3.0x0.75
mm)

TCKE805NA 0.46
6.04V
OVC

TCKE812NA 0.49
15.1V
OVC

TCKE800NL 0.49 N

Latched

TCKE805NL 0.46
6.04V
OVC

TCKE812NL 0.49
15.1V
OVC

TCKE712BNL 13.2 53 0.69 N
Y

(OFF)
Adjustable

OVP
0.51A-3.65A
Adjustable

Y
WSON10

(3.0x3.0x0.75
mm)

eFuse IC

US2H

SMV

WSON10 WSON10B

OAD: Output auto-discharge, RCB: Reverse current protection, OVC: Overvoltage protection (clamping), OVP: Overvoltage protection (shutdown), OCL: Overcurrent protection (limit)

https://toshiba.semicon-storage.com/ap-en/semiconductor/product/diodes/detail.CUHS20S30.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/diodes/detail.CUHS15S30.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/diodes/detail.CUHS20S40.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/diodes/detail.CUHS15S40.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/diodes/detail.CUHS20F30.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/diodes/detail.CUHS15F30.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/diodes/detail.CUHS20F40.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/diodes/detail.CUHS15F40.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/power-management-ics/low-dropout-regulators-ldo-regulators/detail.TCR1HF18B.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/power-management-ics/low-dropout-regulators-ldo-regulators/detail.TCR1HF33B.html
https://toshiba.semicon-storage.com/jp/semiconductor/product/power-management-ics/low-dropout-regulators-ldo-regulators/detail.TCR1HF50B.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/power-management-ics/efuse-ics/detail.TCKE800NA.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/power-management-ics/efuse-ics/detail.TCKE805NA.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/power-management-ics/efuse-ics/detail.TCKE812NA.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/power-management-ics/efuse-ics/detail.TCKE800NL.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/power-management-ics/efuse-ics/detail.TCKE805NL.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/power-management-ics/efuse-ics/detail.TCKE812NL.html
https://toshiba.semicon-storage.com/ap-en/semiconductor/product/power-management-ics/efuse-ics/detail.TCKE712BNL.html
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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.

https://toshiba.semicon-storage.com/

https://toshiba.semicon-storage.com/
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