To our customers,

Old Company Name in Catalogs and Other Documents

On April 1!, 2010, NEC Electronics Corporation merged with Renesas Technology
Corporation, and Renesas Electronics Corporation took over all the business of both
companies. Therefore, although the old company name remains in this document, it is a valid
Renesas Electronics document. We appreciate your understanding.

Renesas Electronics website: http://www.renesas.com
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Issued by: Renesas Electronics Corporation (http://www.renesas.com)
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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. You are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. You should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific”. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as “Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is “Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home electronic appliances; machine tools; personal electronic equipment; and industrial robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,

especially with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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2S2M, 2S4M

2 A HIGH-SPEED SWITCHING SCR

The 252M and 2S4M are P-gate fully diffused mold SCRs

PACKAGE DRAWING (UNIT: mm)

with an average on-current of 2 A. The repeat peak off-voltages p
(and reverse voltages) are 200 V and 400 V. § /iﬁ
FEATURES 5 D g
* This transistor is designed for high-speed switching and is E @—- =
deal for use in commercial frequencies, high-frequency pulse “ ] -
applications, and inverter applications. || =| 2
* This transistor features a small and lightweight package and ] ”
is easy to handle even on the mounting surface due to its 1. ; ] z F=-47 MAX.
TO-202AA dimensions. Processing of lead wires and © 08 u! E
heatsink (tablet) using jigs is also possible. % o1
* Employs flame-retardant epoxy resin (UL94V-0). ___I_‘l 55
2.552.55 ’
w
APPLICATIONS {ooa)]
Consumer electronic euipments, ignitors of devices for light | Electrode connection
indutry, inverter, and solenoid valve drives 10.0 MAX. <1>Cathode
<2>Anode
<3>Gate
Standard weight: 1.4
*TC test bench-mark
ABSOLUTE MAXIMUM RATINGS (Ta = 25°C)
Parameter Symbol 2S2M 2S4M Ratings Unit
Non-repetitive peak reverse voltage VRsm 300 500 \' Rek = 1 kQ
Non-repetitive peak off-state voltage Vbsm 300 500 \' Rek = 1 kQ
Repetitive peak reverse voltage VRRM 200 400 \' Rek = 1 kQ
Repetitive peak off-voltage VoRM 200 400 \' Rek = 1 kQ
Average on-state current ITav) 2 (Tc = 77°C, Single half-wave, 6 = 180°) A Refer to Figure 6 snd 7.
Surge on-state current ITsm 20 (f = 50 Hz, Sine half-wave, 1 cycle) A Refer to Figure 2.
High-frequency peak on-state current ITRM 15 (Tc = 65°C, f = 10 kp.p.s, to = 10 us) A -
Fusing current [iedt 1.6 (1 ms<t<10 ms) A’s -
Critical rate of rise of on-state current dlv/dt 50 Alus -
Peak gate power dissipation Paem 0.5 (f>50 Hz, Duty<10%) W -
Average gate power dissipation Pa(av) 0.1 W
Peak gate forward current IFam 0.2 (f>50 Hz, Duty<10%) A -
Peak gate reverse voltage VraMm 6 \' -
Junction temperature Tj —40 to +125 °C -
Storage temperature Tstg -55 tp +150 °C -

The information in this document is subject to change without notice. Before using this document, please

confirm that this is the latest version.

Not all devices/types available in every country. Please check with local NEC representative for

availability and additional information.

Document No. D13535EJ2V0DS00 (2nf edition)
Date Published April 2002 N CP(K)

Printed in Japan

© NEC Corporation 2002



NEC 2S2M, 2S4M

ELECTRICAL CHARACTERISTICS (Tj = 25°C, Rek = 1 kQ)

Parameter Symbol Conditions Specifications Unit Remarks
MIN. TYP. | MAX.
Repeat peak off-state IorRM Vom = VbRM Tj=25°C 10 UA -
current Ti=125°C 200 -
Repetitive peak reverse IRRM Vem = VRRM Ti=25°C 10 UA -
current Tj= 125°C 200 V  |Refer to Figure 1.
On voltage Vim Ti=25°C,lm=4 A - - 2.2 \ Refer to Figure 9.
Gate trigger voltage Ver Vom=6V, RL=100 Q - - 0.8 UA  |Refer to Figure 8.
Gate trigger current lat Vom=6V, RL=100 Q - - 300 Vv -
Gate non-trigger voltage Veo Tj = 125°C, Vou = Voaw 0.2 - - % -
Critical rate of-rise of off- dvdt | Ti=125°C, Vou =S Voau 10 - - | Vs -

state voltage

Holding current IH Ti=25°C,Vo=24V - - 10 mA -

Commutating turn-off time Tq Tij=125°C, =2 A - 15 us
Vom = %VDRM, VrR=50V

dv/dt = 10 V/us

Turn-on time T Tj = 125°C, Vou = Voru - - 2 s -
Irm=30 A
le =5 mA, tic =5 us
Thermal resistance Rin(-c) Junction-to-case DC - - 10 °C/W |Refer to Figure 13.
Rih(-a) Junction-to-ambient DC - - 75

TYPICAL CHARACTERISTICS (Ta = 25°C)
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NEC 2S2M, 2S4M

Figure 3. Itam vs. tr Rating Figure 4. Itrv vs. tr Rating
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Figure 7. Ta vs. ITiavy Rating

140 Figure 8. laT vs. Ta Example of Characteristics
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NEC

252M, 2S4M

Gate Trigger Voltage ver (V)

Gate Tngger Voltage ver (V)

Figure 9. Va1 vs. Ta Example of Characteristics

Figure 10. ias vs. T Example of Characteristics
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Figure 11. v eT vs. ¥ Example of Characteristics
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Figure 12. I vs. Ta Example of Characteristics
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Figure 13. Zin Characteristics
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[MEMO]
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NEC 2S2M, 2S4M

e The information in this document is current as of July, 2001. The information is subject to change
without notice. For actual design-in, refer to the latest publications of NEC's data sheets or data
books, etc., for the most up-to-date specifications of NEC semiconductor products. Not all products
and/or types are available in every country. Please check with an NEC sales representative for
availability and additional information.

* No part of this document may be copied or reproduced in any form or by any means without prior
written consent of NEC. NEC assumes no responsibility for any errors that may appear in this document.

* NEC does not assume any liability for infringement of patents, copyrights or other intellectual property rights of
third parties by or arising from the use of NEC semiconductor products listed in this document or any other
liability arising from the use of such products. No license, express, implied or otherwise, is granted under any
patents, copyrights or other intellectual property rights of NEC or others.

* Descriptions of circuits, software and other related information in this document are provided for illustrative
purposes in semiconductor product operation and application examples. The incorporation of these
circuits, software and information in the design of customer's equipment shall be done under the full
responsibility of customer. NEC assumes no responsibility for any losses incurred by customers or third
parties arising from the use of these circuits, software and information.

* While NEC endeavours to enhance the quality, reliability and safety of NEC semiconductor products, customers
agree and acknowledge that the possibility of defects thereof cannot be eliminated entirely. To minimize
risks of damage to property or injury (including death) to persons arising from defects in NEC
semiconductor products, customers must incorporate sufficient safety measures in their design, such as
redundancy, fire-containment, and anti-failure features.

* NEC semiconductor products are classified into the following three quality grades:

"Standard", "Special" and "Specific". The "Specific" quality grade applies only to semiconductor products

developed based on a customer-designated "quality assurance program" for a specific application. The
recommended applications of a semiconductor product depend on its quality grade, as indicated below.

Customers must check the quality grade of each semiconductor product before using it in a particular

application.

"Standard": Computers, office equipment, communications equipment, test and measurement equipment, audio
and visual equipment, home electronic appliances, machine tools, personal electronic equipment
and industrial robots

"Special": Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster
systems, anti-crime systems, safety equipment and medical equipment (not specifically designed
for life support)

"Specific": Aircraft, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems and medical equipment for life support, etc.

The quality grade of NEC semiconductor products is "Standard" unless otherwise expressly specified in NEC's
data sheets or data books, etc. If customers wish to use NEC semiconductor products in applications not
intended by NEC, they must contact an NEC sales representative in advance to determine NEC's willingness
to support a given application.

(Note)

(1) "NEC" as used in this statement means NEC Corporation and also includes its majority-owned subsidiaries.

(2) "NEC semiconductor products" means any semiconductor product developed or manufactured by or for

NEC (as defined above).
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