TOSHIBA 2SC5200N
Bipolar Transistors Silicon NPN Triple-Diffused Type
1. Applications
Power Amplifiers
2. Features
(1) High collector voltage: Vggo = 230 V (min)
(2) Complementary to 25A1943N
(3) Recommended for 100-W high-fidelity audio frequency amplifier output stage
3. Packaging and Internal Circuit
1. Base
1 2. Collector (Heatsink)
3. Emitter
TO-3P(N)
4. Absolute Maximum Ratings (Note) (Unless otherwise specified, T¢ = 25°C)
Characteristics Symbol Rating Unit
Collector-base voltage Veso 230 \%
Collector-emitter voltage Vceo 230
Emitter-base voltage VeBo 5
Collector current (DC) (Note 1) Ic 15 A
Base current Ig 1.5
Collector power dissipation Pc 150 W
Junction temperature T; 150 °C
Storage temperature Tstg -55 to 150

Note: Using continuously under heavy loads (e.g. the application of high temperature/current/voltage and the
significant change in temperature, etc.) may cause this product to decrease in the reliability significantly even
if the operating conditions (i.e. operating temperature/current/voltage, etc.) are within the absolute maximum

ratings.

Please design the appropriate reliability upon reviewing the Toshiba Semiconductor Reliability Handbook
("Handling Precautions"/"Derating Concept and Methods") and individual reliability data (i.e. reliability test

report and estimated failure rate, etc).

Note 1: Ensure that the junction temperature does not exceed 150°C.
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5. Thermal Characteristics
Characteristics Symbol Max Unit
Junction-to-case thermal resistance Ring-c) 0.83 °C/IW
6. Electrical Characteristics
6.1. Static Characteristics (Unless otherwise specified, T¢ = 25°C)
Characteristics Symbol Test Condition Min Typ. Max Unit
Collector cut-off current lcBo Veg =230V, Ig=0A — — 5.0 pA
Emitter cut-off current leBO Veg=5V,Ic=0A — — 5.0
Collector-emitter breakdown voltage Viericeo [lc=50mA, Ig=0A 230 — V
DC current gain hFE(1) Vee=5V,Ic=1A 80 — 160 —
hFE(2) VCE =5V, IC =7A 35 — —
Collector-emitter saturation voltage Vcesay)y [lc=8A,1g=0.8A — 0.4 3.0 V
Base-emitter voltage Vge Vee=5V,Ic=7A — 0.9 1.5
6.2. Dynamic Characteristics (Unless otherwise specified, T¢ = 25°C)
Characteristics Symbol Test Condition Min Typ. Max Unit
Transition frequency fr Vce=5V,Ic=1A — 30 MHz
Collector output capacitance Cob Veg=10V,Ig=0A,f=1MHz — 200 — pF

7. Marking (Note)
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TOSHIBA Part No.
C5200N <+ (or abbreviation code)

. Lot No.

™~

Fig. 7.1

Note
Marking

Note: A line under a Lot No. identifies the indication of product Labels.
[[G]VRoHS COMPATIBLE or [[G][/RoHS [[Pb]]
Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS

compatibility of Product.

The RoHS is the Directive 2011/65/EU of the European Parliament and of the Council of 8 June 2011 on the

restriction of the use of certain hazardous substances in electrical and electronic equipment.
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8. Characteristics Curves (Note)
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The above characteristics curves are presented for reference only and not guaranteed by production test,

unless otherwise noted.
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TOSHIBA 2SC5200N
Package Dimensions
Unit: mm
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Weight: 4.6 g (typ.)
Package Name(s)
TOSHIBA: 2-16C1S
Nickname: TO-3P(N)
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TOSHIBA 2SC5200N

RESTRICTIONS ON PRODUCT USE

Toshiba Corporation, and its subsidiaries and affiliates (collectively "TOSHIBA"), reserve the right to make changes to the information
in this document, and related hardware, software and systems (collectively "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 toimprove 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.
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TOSHIBA 2SA1943N

Bipolar Transistors  Silicon PNP Triple-Diffused Type

2S5A1943N

1. Applications
+  Power Amplifiers
2. Features

i1}  High ecollector voltage: Vepo = -230 W (min)
i2)  Complementary to 23052008
(3)  HRecommended for 100-W high-fidelity audio frequency amplifier output stage

3. Packaging and Intermnal Circult

2
1. Base
1 2. Collector {Heatsink)
3. Emitter
! 3
TO-3P(MN)

4. Absolute Maximum Ratings (Note) (Unless otherwise specified, T¢ = 25°C)

Characteristics Symbaol Rating Uit
Collector-base voltage Viepo -230 v
Collector-emitter voltage Vien -230
Emitter-base voltage VEBD -5
Collector current (DC) {Mote 1) Il -15 A
Base curent e -1.5
Collector power dissipation P- 180 W
Junction temperature Tj 150 c
Storage temperature Teg -55to 150

Mote:  Using continuously under heavy loads (e.g. the application of high temperaturefcurrent/voltage and the
significant change in temperature, etc.) may cause this product fo decrease in the reliability significanily even
if the operating conditions (i.e. operating temperaturef/currentvaltage, ete.) are within the absolute maximum
ratings.

Please design the appropriate relisbility upon reviewing the Toshiba Semiconductor Reliability Handbook
("Handling Precautions"Derating Concept and Methods") and individual reliability data (i.e. reliability test
report and estimated failure rate, etc).

Mote 1: Ensure that the junction temperature does not exceed 150°C.

Start of commercial production

2012-08
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TOSHIBA 2SA1943N

5. Thermal Characteristics

Characteristics Symbol Mlzix LI it
Riniie) 0.83 W

Junction-to-case thermal resistance

6. Electrical Characteristics
6.1. Static Characteristics (Unless otherwise specified, T = 25°C)

Characteristics Symbaol Test Condition in Typ. Max Uit
Collector cut-off current lcea Veg=-230V, lg=0A —_ — -5.0 [r:§
Emitter cut-off curent lemo VEr=-8V. =04 - - -5.0
Collector-emitter breakdown voltage Vigriceo |le=-90mA lg=0A -230 — — W
DC current gain hrei1 Vee=-BV, lc=-1A an — 160 —

hegzy  |Mge=-5V, Ic=-TA 35 -- —

Collector-emitter saturation voltage Vieesay |le=BA lg=08A — -1.1 -3.0 W
Baze-emitter voltage VeE Vee=-BV, lc=-TA —_ -0.97 -15

6.2. Dynamic Characteristics (Unless otherwise specified, T = 25°C)

Characteristics Symbiol Test Condition Mir Typ. Max LI it
Transition frequency fr Ve =-BV lg=-1A — 30 — MHz
Collector output capacitance Cop Veg=-10W, lg=0A f=1MHz - 360 - pF

7. Marking (Note)

T
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L [

e
™ Mote

Fig. 7.1 Marking

Mote:  Aline under a Lot Mo, identifies the indication of product Labels.
[G]YRoHS COMPATIBLE or [G])/RoHS [[PE]]
Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS
compafibility of Product.
The RoHS is the Directive 2011/65/EU of the European Parliament and of the Council of 8 June 2011 on the
restriction of the use of certain hazardous substances in electical and electronic equipment.
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TOSHIBA 2SA1943N
8. Characteristics Curves (Note)
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TOSHIBA 2SA1943N
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Mote: The above characteristics curves are presented for reference only and not guaranieed by production test,
unless otherwise noted.
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TOSHIBA 2SA1943N

Package Dimensions

Unit: mm
| o T2
w| & !
¥ 2 3 N &
Weight: 4.6 g (typ.)
FPackage Name(s)
TOSHIBA 2-16C15
Mickname: TO-3P(M)
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TOSHIBA 2SA1943N

RESTRICTIONS ON PRODUCT USE

* Toshiba Corporation, and its subsidiaries and affiliates (collectively "TOSHIBA"), reserve the right to make changes to the information
in this document, and related hardware, software and systems (collectively "Product') without notice.

«  Thig documentand any information herein may not be reproduced without prior written pemission from TOSHIBA. Evenwith TOSHIBA's
written pemission, reproduction is permissible only if reproduction i without alteration/omission.

+  Though TOSHIBAworks continually to improve Product's quality and reliability, Product can malfunction orfail. Customers are responsible
for com plying 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 (2 the latest versions of all relevant TOSH IBA
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 instrictions for the application
with which the Product will be used with or for. Customers are solely res ponsible for all as pects of theirown 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, algorthnmis, 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 12 MEMHER INTENDED MOR WARRANTED FOR USE IN EQUIPMENTE OR BYSTEMS THAT REQUIRE
EXTRAORDINARILY HIGH LEVELS OF QUAL ITY ANDVOR RELIABILITY, AND/OR A MALFUNCTION OR FAILURE OF WHICH MAY
CAUSE LOSS OF HUMAN LIFE, BODILY INJURY, SERICUS PROPERTY DAMAGE ANDYOR SERICUS PUBLIC IMPACT
("UNINTENDED USE™. Except for specific applications as expressly stated in this document, Unintended Use includes, withoutlimitation,
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 ¥OU 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 inwhole orin 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 responzibility is assumed by TOSH IBA for any
infingement of patents or any other intellectual property rights of third parties that may result from the use of Product. Mo license to any
intellectual property right is granted by this document, whether express or implied, by estoppel or otherwise,

+ ABEENT A WRITTEN SIGMED AGREEMENT, EXCEFT A3 PROVIDED M THE RELEVANT TERMS AND CONDITIONS OF SALE
FOR PRODUCT, AND TOTHE MAXIMUM EXTENT ALLOWABLE BY LAW, TOSHIBA (1) ASSUMES NO LIABILITY WHATSOEVER,
INCLUDING WITHOUTLIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR INCIDENTAL DAMAGES ORLOSS, INCLUDING
WITHOUT LIMITATION, LOSS OF PROFITS, LOBS OF OPPORTUNITIES, BUSINESS INTERRUPTION AND LOSS OF DATA, AND
(2) DISCLAIMS ANY AND ALl EXPRESE OR IMPLIED WARRANTIES AND CONDITICNS RELATED TO SALE, USE OF PRODUCT,
OR INFORMATION, INCLUDING WARRANTIES OR CONDITIONE OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, ACCURACY OF INFORMATION, OR NONINFRINGEMENT.

* Do not use or othemwise 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.5. Export Administration
Requlations. 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 inclugion or use of controlled substances,
including without limitation, the EU RoHS Directive. TOSHIBA ASSUMES NO LIABILITY FOR DAMAGES OR LOSSES OCCURRING
AZ A RESULT OF NONCOMPLIANCE WITH APPLICASLE LAWS AND RECLLATIONS.
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